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OBIIASI XAPAKTEPUCTHKA YUYEBHOMW TUCIHUIIJIMHBI «EcTecTBO3HAHKE»
[Tporpamma o61e00pa3oBaTeNbHON YUeOHOM TUCIMILTHHBI « ECTeCTBO3HAHUE)
npeJHa3HaueHa Ui U3yYCHUs] €CTECTBO3HAHMS B IPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHMu3aIusIX, PEATU3yIIINUX 00pa30BaTEeIbHYI0 MPOTPaMMy CPEIHETO 00IIero 00pa3oBaHUs
B IIpe/esiaXx OCBOSHHsI OCHOBHOH IpodeccnoHanbHOi 006pa3oBarenbHoil mporpammsl CI1O
(OIIOII CIIO) na 6a3e ocCHOBHOTO 0011IeT0 0Opa30BaHMsl, PU MOATOTOBKE
KBaJTM(UIIMPOBAHHBIX PabOUMX, CITyXKAIIUX, CIIEIUAINCTOB CPETHETO 3BECHA.
[Tporpamma pazpabortana Ha ocHoBe TpeboBanmii ®I'OC cpennero obmero oopazoBanus, ¢
yuemom [Ipumeprotl 0CHOB8HOU 00PA308aMENLHOU NPOSPAMMbI CPEOHEe20 00Ue2o
obpazosanus,
0000penHol peuteruem pedepaibHo20 Y4ueOHO-Memooutecko2o0 00beOuHeHUs no
oowemy oopaszosanuto (npomokon om 28 utons 2016 2. Ne 2/16-3)npeabpsBIsieMbIX K
CTPYKTYpE, COACPIKaHUIO M Pe3yIbTaTaM OCBOCHUS YUeOHOH AUCIUIUTNHBI «EcTecTBO3HAaHMEY,
B COOTBETCTBUU ¢ PekoMeHIausIMy 110 OpTaHU3aIMy MOTYIEeHHUs CPEHEro o0IIero
o0pa3oBaHus B Mpejiesiax OCBOCHHs 00pa30BaTENbHbBIX IPOrPAMM CPETHETO
npodeccuoHaNIbHOT0 00pa3oBaHus Ha Oa3e OCHOBHOTO OOIIEro o0pa3oBaHUs C yI€TOM
TpeOoBaHMH (enepatbHBIX TOCYAaPCTBEHHBIX 00pa30BaTEIBHBIX CTAHIAPTOB U TOTY4aeMOU
podheCcCuy WK CHEIUAIBHOCTH CPEIHETO PodeccnoHanTbHOTO 00pa3oBaHus (MMMCHMO
JlemapTameHTa rocy1apCTBEHHO MOJUTUKU B chepe MoAroToBKu padbouux kaapos u AI10
Muno6prayku Poccun ot 17.03.2015 No 06-259).
Coneprxanue mporpaMmmbl «EcTecTBO3HaHME) HANPABIICHO HA JIOCTH)KCHUE CIIETYFOIIUX
nenen:

® OCBOCHHE 3HaHUI1 O COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHE MUPA U METO/IaX
€CTECTBEHHBIX HayK; 3HAKOMCTBO C Han0oJiee BAKHBIMU HICSIMH U JOCTHKSHUSMHA
€CTEeCTBO3HAHUSI, OKAa3aBITUMH OTIPEICIISIONIEE BIMSHIE HA PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

® OBJIAJICHUE YMCHHUSIMHU TPUMEHSTH MOJyICHHBIC 3HAHUS TSI OOBSICHEHUS SIBJICHUM
OKPYKAIOIIEro MUPa, BOCIPUATHS HH(OPMAITUH €CTECTBEHHO-HAYYHOTO M MTPO(ECCHOHATEHO
3HaYMMOTO COJICP)KaHUS; Pa3BUTHE WHTEIUICKTYaTbHBIX, TBOPUYECKUX CIIOCOOHOCTEH 1
KPUTHYECKOTO MBIIIICHHS B X0/ TPOBEACHUS MPOCTSHINTNX UCCIISIOBAHHI, aHATH3a SBIICHHI,

® BOCHPHATHS M HWHTEPHPETAMH ECTECTBEHHO-HAYYHOW WH(MOPMAIUH; BOCIHTaHUE
yOEXJIEHHOCTH B BO3MOJKHOCTH ITO3HAHMSI 3aKOHHOW NPHUPOIBI M HCIOJIb30BaHUS
JOCTH)KCHHI €CTECTBEHHBIX HAyK JUIS Pa3BUTHS IMBWIM3AIIMN U TIOBBIIICHUS Ka4yecTBa
KHU3HH,

¢ [IPUMCHCHUC CCTCCTBCHHO-HAYYHbIX 3HAaHUM B HpOCI)CCCHOHaHBHOﬁ JACATCIIBHOCTH 1
MOBCEIHEBHOM KM3HU JJISI oOecneyeHus1 0€30IIaCHOCTH KU3SHCACATCIIbHOCTHU,; I'PAMOTHOI'O
HCII0JIb30BAaHHA COBPEMCHHBIX TCXHOHOFHI;'I; OXpPaHbI 310PpOBbA, Oprmanmeﬁ CpCIbl.

B nporpammy BKITIOYEHO co/iepikaHue, HaMpaBiIeHHOE Ha (JOPMUPOBAHUE Y CTYACHTOB
KOMIIETEHIIMH, HE0O0X0IUMBIX M1 KadyecTBeHHOTO ocBoeHMs1 OITOIT CITO Ha 6a3e 0CHOBHOIO

oO1m1ero o0pa3oBaHus ¢ IOTYYEHHEM CPEIHET0 001ero oopa3oBaHus; MPOTPaMMBbI
MOATOTOBKH KBATU(DUIIMPOBAHHBIX Pab0UMX, CIYXKAIIUX; TPOTPaMMBbI TIOATOTOBKU
cnernuanuctos cpeanero 3seHa ([IITKPC, TITICC3).

[IporpamMma yueOHOM qUCIMIUTNHBI «ECTecTBO3HAHUEY SBISETCS OCHOBOM /Ui pa3paboTKu
pabounx mporpamM, B KOTOPBIX MpodeccruoHalIbHbIe 00pa3oBaTeIbHbIE OPTaHU3AIINH,
peanusyromue 00pa3oBaTeNbHyI0 MPOTrpaMMy CpeTHEro 00IIero 00pa3oBaHus B Mpeaeiax

ocoenus OITOII CITIO na 6a3ze 0CHOBHOTO 00111ero 00pa3oBaHus, YTOUHSIOT CO/IEpKaHUe

yqe6Horo MaTrepuaiia, rocCjICA0BATCIBHOCTD €ro U3yUCHUsA, paClipCaACICHUC y‘{C6HBIX 4JacoB,



TEMaTUKy pedepaToB (TOKIAI0B), HHANBUIYATbHBIX TPOEKTOB, BUABI CAMOCTOSTEIbHBIX
paboT ¢ y4eToM crieru(HKH POrpamMM MOATOTOBKH KBATU(HUIIMPOBAHHBIX PAO0YHX,
CITy)KaIllUX, CIEIHAINCTOB CPEIHETO 3B€HA, 0CBANBAEMOI MPO(ECCUH UITH CHEIHATHHOCTH.
[Tporpamma MOKET UCHOIB30BATHCS APYTUMHU MPOPECCHOHATBHBIME 00pa30BaTEIbHBIMU
OpraHu3alUsIMH, PEATU3YIOIUMHU 00pa30BaTEeIbHYIO IPOrPaMMy CPEJHETO 0OIIEeTo
o0Opa3oBaHUs B Mpeiesiax OCBOCHHS OCHOBHON NPOQECCHOHATBHOM 00pa30oBaTeIbHOM
nporpammsel CITO Ha 6a3e ocHoBHOTO 0611eT0 00pazoBanus (IIITKPC, ITIICC3).
EcrecTBo3HaHne — Hayka O IBJICHHSX U 3aKOHaX MpHupo/ibl. COBpEMEHHOE €CTECTBO3ZHAHHE
BKJTIOYAaET MHOKECTBO €CTECTBEHHO-HAYYHBIX OTPACIEH, U3 KOTOPHIX HanOoJee BaYKHBIMU
SABIISIIOTCS (pU3HMKa, XUMHUS U OnoJorust. OHO OXBATHIBACT MIMPOKHIA CIIEKTP BOIIPOCOB O
pa3zHo0Opa3HBIX CBOMCTBAX 0OBEKTOB MPUPO/IBI, KOTOPBIE MOKHO pACCMAaTPHUBAThH KaK €IMHOE
LEeJoe.

EcTtecTBeHHO-Hay4YHbIE 3HAHUS, OCHOBAaHHbIE HA HUX TEXHOJOTUH (POPMUPYIOT HOBBIHM 00pa3
XKU3HU. BpicokooOpa3oBaHHbBIN YEIOBEK HE MOKET JUCTAHLUPOBATHCS OT (PYH/IaMEHTAIbHBIX
3HaHUH 00 OKPYXKAIOIIEM MHUPE, HE PUCKYS OKa3aThCsi OECIIOMOIIIHBIM B PO GeCCHOHATBHOM
nesTenbHOCTH. JIro60oe nepcrnekTHBHOE HAalpaBIeHUE JeSITEIbHOCTH YEJIOBEKa MPSIMO WU
KOCBEHHO CBSI3aHO C HOBOW MaTepHaIbHOU 0a30i 1 HOBBIMU TEXHOJIOTUSIMU, U 3HAHUE UX
€CTECTBEHHO-HAY4YHOMN CYHIHOCTH — 3aKOH yCIexa.

EcTecTBO3HaHNe — HeoTheMIIEMasi COCTABIISIIONIAs KYJIBTYPbI: ONPEAesisi MUPOBO33pEHNE
YeJI0BEKa, OHO IIPOHUKAET U B TYMaHUTApHYIO cPepy, U B OOIIECTBEHHYIO KU3Hb.

PanmonanbHbI ecTecTBEHHO-HAaYyYHBIH METO, COPMUPOBABIINNCS B paMKaX €CTECTBEHHBIX
HayK, 00pa3yeT eCTECTBEHHO-HAY4YHYIO0 KapTHHY MHUpa, HeKoe 00pazHo-(uiocodckoe
000011IeHIE HAYYHBIX 3HAHUM.

OcHOBY ecTecTBO3HaHHUS MpEACTaBIseT PU3nKa — Hayka O MpUpoJie, u3ydaronias Hauboliee
Ba)KHBIE SIBJICHUS, 3aKOHBI U CBOWMCTBA MaTepuaabHOro Mupa. B ¢usuke yctaHaBiuBaroTcs
YHUBEpPCaJIbHBIE 3aKOHBI, CIIPABEIJIMBOCTh KOTOPHIX MOATBEPIKAAETCS HE TOJIBKO B 36MHBIX
YCJIOBHUSIX U B OKOJIO3EMHBIX ITPOCTPAHCTBAX, HO U BO Bcell Beenennoil. B aTom 3akimtovaercs
OJIMH U3 CYHIECTBEHHBIX MPU3HAKOB (DM3UKHU KaK (PyH/IaMEHTAIIbHON HAYKH.

®dusnka 3aHUMAET 0C000e MECTO CPE/Id ECTECTBEHHBIX HAYK, TOATOMY €€ IPUHATO CUUTATh
JUJEPOM €CTECTBO3HAHUSI.

EcrecTBO3HaHUE Kak HayKa O SBJICHUSX U 3aKOHAX MPUPOJIbI BKIIOYACT TAKKE OHY U3
B)XHEHUILIUX OTPaCiIell — XUMHIO.

XHUMHS — HayKa O BEIIECTBaX, UX COCTaBE, CTPOCHUH, CBOMCTBAX, MpoIleccax MpeBpaIiecHusl,
WCIIOJIb30BAaHUH 3aKOHOB XMMHH B IIPAKTUUYCCKOM IEATEILHOCTH JIFOJICH, B CO3JaHIUU HOBBIX
MaTepHuasoB.

buonorus — cocraBHas 4acTh €CTECTBO3HAHUA. JDTO HayKa O KMBOU npupoje. OHa

U3y4aeT PacTUTENbHBIN, J)KUBOTHBIA MUP U YENIOBEKA, UCIIOIb3ys Kak COOCTBEHHBIE METO/IBI,

TaK U MCTOJbI APYTUX HAYK, B HaCTHOCTHU (1)I/I31/IKI/I, XMMHHU U MaTCMaTHUKU: Ha6J'IIO)IeHI/I${,

OKCIICPUMCHTBI, UCCIICAOBAHUA C IOMOIILIO CBETOBOT'O U 3JICKTPOHHOT'O MUKPOCKOIIA,
o6pa60TKy CTAaTHUCTUYECKUX JAaHHBIX METOJaMU MaTEMaTUYECKOM CTaTUCTUKHU U Ap. buonorus

BBISIBJISIET 3AKOHOMEPHOCTH, IPUCYIIHE KU3HU BO BCEX €€ MPOSBICHUSIX, B TOM YHClIe 0OMEH
BEIIIECTB, POCT, PA3MHOXKEHHE, HACIIEICTBEHHOCTh, U3MEHUMBOCTD, IBOJIFOLIUIO U JP.

B nmpodeccronanbHbpIx 00pa3oBaTeIbHBIX OPraHU3alMX, PEATHU3YIOUINX 00pa30BaTEIbHYIO
nporpammy cpenHero oomero oopaszoanus B npezaenax ocsoerus OITOIT CIIO Ha Gaze
OCHOBHOTO 00111ero 00pa3oBaHus, U3y4aeTCsl MHTEIpUPOBaHHAsA yueOHast TUCIUILUIMHA

«EctecTBO3HaHMEY, BKIIOYAIOLIAs TP pazjena, 001aJarolue OTHOCUTEIbHON
CaMOCTOSITENIBHOCTBIO U LIETIOCTHOCTBIO — «DPu3nka», « Xumusn», «bnosorus» — 4ro He
HapyILIaeT MPUBBIYHYIO JJOTUKY €CTECTBEHHO-HAYYHOTO 00pa30BaHUs CTY/ICHTOB.

ITpu ocBoennu npodeccuit CI1O u cnennansrocteit CI1O conmambHO-?KOHOMHYECKOTO U



TYMaHHUTApHOTO Npoduiel mpodeccnoHaIbHOT0 00pa30BaHMs €CTECTBO3HAHNE U3y4aeTCs Ha
6azoBom ypoBHe ®I'OC cpemHero obmiero 00pa3oBaHus ¢ y4eTOM CIEIUPUKNA OCBaNBacMON
npoeccuu WM CrenrualbHOCTH.

3TO BBIp@XAETCS B COJIEPKAHUH 00yUCHNsI, KOJIMYECTBE YACOB, BBIACIAEMBIX HA H3yYCHUE
OTJENBHBIX TEM IPOrPaMMBI, IITyOWHE UX OCBOCHHUS 00YJarOIUMHUCS, 00beMe U XapaKTepe
MIPaKTUYECKUX 3aHATUM, BUAAaX BHEAYJUTOPHOU CAaMOCTOSATEIbHON pabOThl CTYIEHTOB.

B npornecce peanuzanuu coaepkanus yaeOHON AUCHUILTHHBI «EcTecTBO3HAHKE) 3HAYNMO
n3yueHue paszzaena «Pusnka», KOTOPHI BHOCUT CYIIECTBEHHBIN BKJIAl B CHCTEMY 3HAHHA 00
OKpPY’KaIoIlleM MHUpe. DTOT pa3ien SIBJISAETCS CUCTEMOOOPA3yIOIIUM Ul IPYTUX pa3JIeioB
y4eOHOM TUCIUITINHBI, TOCKOJIBbKY (PH3UYECKUE 3aKOHBI JISKAT B OCHOBE COJIEPKAHHS KypCOB
XUMUU U OHUOJIOTHUH.

[Ipu u3yyennn yueOGHOTO MaTepuaa o XMMUHU U OMOJIOTUH 11eJIeCO00pa3HO aKLEHTUPOBATh
BHMMaHHE O0y4aroIINXCs Ha )KU3HEHHO BaXXHBIX 00BEKTaX MPUPOJIbl U OpraHU3Me YeIoBeKa.
Oto ruapocdepa, armochepa u 6Grocdepa, KOTOpbie pacCMaTPUBAIOTCS C TOUKU

3peHUsl XUMUYECKUX COCTABOB U CBOICTB, X 3HAUEHUS Ui KUZHEACSITEIbHOCTH JIIO/IEH,

3TO COJIepP KaHNE, OCBELIAIOIIEE POJIb BAKHEHIINX XUMHUECKUX 3JIEMEHTOB B OpraHu3Me
4eJI0BEKa, BOIPOCHI OXPAHBI 37J0POBbS, NMPO(PUIAKTUKN 3a00I€BAHUN U BPEIHBIX P UBBIUEK,
MOCJIEICTBUI U3MEHEHHMSI Cpe/ibl OOMTaHMSI YeIoBeKa /Ui YeJIOBEUECKOW IMBUITU3AIUH.
3aMeTHOE MECTO B COJIEpKaHUU Y4eOHOM TMCIUIUIMHBI 3aHUMAaeT y4yeOHbI MaTepual, He
TOJIBKO (POPMUPYIOLIUI €CTECTBEHHO-HAYYHYIO KapTUHY MUpPa Y CTYJEHTOB, HO U
PacKpbIBAIONINN TPAKTHYECKOE 3HaUeHHE eCTECTBEHHO-HAYYHbIX 3HAHUI BO Beex chepax
KUZHU

COBPEMEHHOTO OOIIECTBA, B TOM YHCJIe B TYMAaHUTapHOU cdepe.

B nenom yue6nas qucruninza «EctecTBo3HaAHUEY, B COJEP)KAaHUHM KOTOPOH BETYIIIHM
KOMITOHEHTOM SIBJISIIOTCS] HAYYHbIE 3HAHUS M HAyYHbIE METObl IO3HAHMUSI, TI03BOJISIET
chopMUpOBaTh y 00YUAIOIIKXCS LIETOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpA,
poOyaUTh

Yy HUX SMOLIMOHAJILHO-IIEHHOCTHOE OTHOILIEHHE K U3y4aeMOMY MaTepuaiy, TOTOBHOCTh K
BBIOOPY ACWCTBUIA OTIPEICIEHHOM HAIIPaBICHHOCTH, YMEHHE KPUTUUYECKH OLIEHUBATh CBOU U
qyXKHUe JIEHCTBUS U TOCTYIKHU.

WuTerpupoBanHoe cofepkaHue yueOHOM TUCIUILTUHBI TO3BOJISIET MTPENoAaBaTessiM (GU3UKH,
XUMHH U OMOJIOTUU COBMECTHO OPTraHM30BaTh U3yUEHHE €CTECTBO3HAHUS, CIIONb3Ys
MMEIOIIUECS YaCTHBIE METOIMKHU MIPENOoJaBaHus MpeAMeTa.

N3yuenue obueoOpazoBaTenbHOM yueOHOM nucuuruinabl « EctecTBO3HaHKEe)» 3aBepIIaeTCs
Mo/IBeICHUEM UTOTOB B (popme nuddepeHInpOBaHHOIO 3a4eTa B paMKax MPOMEKYTOUHON
aTTecTalluu CTYJACHTOB B mpouecce ocBoeHust ocHopHoi OIIOIT CITO ¢ nony4yeHueM cpenHero
obmiero oopazosanus (I[TIIKPC, TITICC3).

OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCHUILIAHBI «PU3UKA »
IIporpamma obuieo6pa3oBarenbHON yueOHOH nucuuuinHael «du3nka» npeaHazHauyeHa Juls
u3yueHus pU3MKH B podeccuoHaIbHBIX 00pa3oBaTenbHbIX opranuzanusax CIIO,
peanu3yonmx o0pa3oBaTesIbHYI0 IPOrpaMMy CpeiHero oomero oopazoBanus B mpejenax
OCBOEHMS OCHOBHOH MpodeccruoHanbHoM oopazoBarenbHoit nporpammsl CITO (OITOIT CIIO)
Ha 0a3e OCHOBHOTO 00111ero 06pa3oBaHus NpU MOATOTOBKE KBATU(UIIMPOBAHHBIX pabounX,
CITy’KalllUX U CIELUAINCTOB CPETHETO 3BEHA.

[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero oo1ero oopazoBaHus, ¢
Yuemom npumMepHoll OCHOBHOU 00PA3068aMeENbHOU NPO2PaMMblL CpeoHe20 06we2o0 06pazo8anusl,
0000penHol peuteruem hedepanbHo20 YUeOHO-Memooudecko20 00veOuHeHUs o 0ouemy
obpaszosanuio (npomokon om 28 utons 2016 2. Ne 2/16-3) npenbsBISIEMBIX K CTPYKTYpE,
COJIEpKAHUIO U pe3ybTaTaM OCBOCHMS y4eOHOU MUCIUIUINHBI «DPU3NKa», B COOTBETCTBHH C
PexomeHausiMu 1o opraHu3aiiy MoJydeHus: CpeaHero oomero oopa3oBaHus B Ipeaenax
OCBOEHMS 00pa30BaTENBHBIX IPOIPAMM CpPEHETO MpodeccHoHaIbHOr0 00pa3oBaHus Ha 6aze
OCHOBHOTO 00111ero 00pa3oBaHus ¢ yueTOM TpeOOBaHUH (eepanbHbIX TOCYAaPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB M MOJTy4aeMoil Mpoeccun WK CIEelUaTbHOCTU CPEAHEr0



npodeccrnoHabHOTO 00pa3oBanus (MUChMO JlemapTaMeHTa rocy1IapcTBEHHOM MOJUTHKU B
cdepe moaroroBku padounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).
Conepsxanne nporpaMmbl «Du3uka» HaIPaBICHO HA JOCTIKEHHUE CICTYIOMNX HesIe:
OCBOCHHE 3HAaHUH 0 (PyHIAMEHTAIBHBIX (PU3MUECKUX * 3aKOHAX M MPUHITUTIAX,

JIEKAIUX B OCHOBE COBPEMEHHOH (PM3NYECKOM KapTUHBI MUPA; HanOoJee BaXKHBIX
OTKPBITUSIX B 00J1acTH (PU3UKH, OKa3aBUINX OINPEACIISAIONICE BIMIHUE HA Pa3BUTHE

TEXHHUKH ¥ TEXHOJIOTUH; METOJaX HAyYHOTO ITO3HAHUS TTPUPO/IBI;

* OBJIaJICHWE YMEHUSIMU MIPOBOIUTH HAOIIOACHUS, TUIAHUPOBATH U BBITIOJIHATH YKCIIEPUMEHTHI,
BBIJIBUTATh THIIOTE3bI U CTPOUTH MOJICIIH, IPUMEHSTH TIOJMYyICHHBIC 3HAHUS 10 (pHU3UKe JJist
00BsICHEHUS pa3HOOOPA3HBIX (U3NUYECKUX SBIICHUI M CBOMCTB BEIIECTB; MPAKTUICCKH
WCIIOJIb30BaTh (PU3NUYECKUE 3HAHUS; OIICHUBATH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU
nH(popmaluu;

* pa3BUTHE MTO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
rpoIriecce MpUOOPETeHUs 3HAHUN U YMEHHH 10 (PU3UKE C UCTIOIB30BAHUEM PA3TMUHBIX
HMCTOYHUKOB WH(POPMAITUU ¥ COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHH;

* BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTH TO3HAHMSI 3aKOHOB MTPUPO/IBI, MCIIOTH30BAHUS
JTOCTHOKEHHUM (PU3UKHU Ha OJ1aro pa3BUTHS YE€TOBEYECKOMN ITUBUIM3AINHT; HEOOXO0IMMOCTH
COTPYIHMYECTBA B TIPOIIECCE COBMECTHOTO BBITIOTHEHHS 33/1a4, YBAXKUTEILHOTO OTHOIIIEHUS K
MHEHHIO OTIMIOHEHTA MPHU 00CYKIEHNU MPOOJIEM €CTeCTBEHHO-HAYYHOTO COJIEP KaHUS;
TOTOBHOCTH K MOPAJIHHO-3TUYECKOMN OIIEHKE MCITOJIb30BAHUS HAYUYHBIX TIOCTUKEHUH, 9yBCTBA
OTBETCTBEHHOCTH 32 3AIUTY OKPYKAIOIIEH CPEJIbl;

* HCITOJTB30BAHKE MTPHOOPETEHHBIX 3HAHUI H YMEHHN JUTS PEIICHUS MPAKTHIECKUX

3a/1a4 TOBCETHEBHOM )XM3HHU, oOecrieueHns 0€30MacHOCTH COOCTBEHHOM JKHU3HH,
PaIMOHAIBLHOTO MPUPOAOIIOIB30BaHUS U OXPaHbl OKPY)KAIOIIEH Cpellbl U BO3MOKHOCTh
MPUMEHEHMS] 3HAaHUN MTPU PElIeHNH 3a/1a4, BO3HUKAIOLIUX B MMOCJIETYyIOIEei
npodeccrnoHabHOM e TEIbHOCTH.

B nporpammy BKITIOYEHO cojiepikaHue, HapaBieHHOE Ha (OPMUPOBAHKE Y CTYICHTOB
KOMIIETEHINH, HeoOXoauMBIX M1t KadecTBeHHOro ocBoeHus OITOIT CITO na 0a3e ocHOBHOTO
0011ero 00pa3oBaHuUs C TMOJYICHHEM CPEIHEro 00Iero o0pa3oBaHus; MPOTPaMMBbI
MOATOTOBKH KBAIU(PUIIUPOBAHHBIX pab0UMX, CIYXKAIIUX, IPOTPaMMbI TOJATOTOBKU
cnenanuctoB cpeanero 3seHa (IITTKPC, TITICC3).

[Iporpamma yuebHOM quctumiuHbl «Dusnkay SBISETCS OCHOBOM i pa3paboTKu

pabounx mporpaMmM, B KOTOPBIX NMpodeccruoHalIbHble 00pa3oBaTeIbHbIE OPraHU3aluH,
peanuzyromiue o0pa3oBaTeIbHyI0 IPOrpaMMy CpeTHEro o0IIero 06pa3oBaHus B peaesiax
ocBoenust OITOII CITO na 6a3e ocCHOBHOTO 00IIIero 0Opa3oBaHusl, YTOUHSIOT COJIepKaHUE
y4eOHOro MaTepHana, MociaeJ0BaTeIbHOCTh €r0 U3yUeHUs, paclpeaeeHie yueOHbIX YacoB,
TeMaTuKy pedepaTroB, UHAUBUAYATbHBIX MPOEKTOB, BUAbI CAMOCTOSITENFHBIX padOT, YUUTHIBAS
crenuguKy MporpamMmm MoAroTOBKH KBATH(PHUIIMPOBAHHBIX PAO0UMX, CIIYXKAIIUX U
CHEIHAMCTOB CPEAHETO 3B€HA, OCBAaUBAEMOM MPO(eCcCUu WK CreluaIbHOCTH.

[IporpamMma MOKeT UCTIOIB30BATHCS APYTUMH MPOPeCcCUOHATBHBIMU 00pa30BaTeIbHBIMU
OpraHu3aIUsIMH, PEATU3YIOIIMMHI 00pa30BaTeIbHYIO IPOTrPAMMY CPEIHETO OOIIEero
obpazoBanus B npeaenax ocBoenust OIIOIT CITIO Ha 6a3e ocHOBHOTO 00111ero 00pa3oBaHUs
(ITTIKPC, MIICC3).

B ocHoBe yueOHo nuctuminnbl «Du3uka» IeXKUT yCTaHOBKA Ha ((OPMUPOBAHHE Y
00y4aeMBbIX CHCTEMbI 0a30BbIX MOHATHI (PU3UKU U TPEACTABICHUN O COBPEMEHHOM
(busznuecKoit KapTUHE MUPA, a TAKKE BEIPA0OTKA YMEHUM MPUMEHSATh (PU3NYECKUE 3HAHUS KaK
B MpodecCroHaANbHOM IeATENbHOCTH, TaK U JUIS PEelIeHUs )XKU3HEHHBIX 3a/1a4. MHOTHE
MOJIOKEHHUSI, Pa3BUBaeMble (PU3UKOM, paccCMaTPUBAIOTCS KaK OCHOBA CO3JAHMS U
WCI0JIb30BaHUsI MH(POPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TexHosoruit (MKT) —onHoro u3
HamOoJee 3HAUMMBIX TEXHOJIOTHYECKUX JTOCTHIKEHUI COBpEeMEHHOH IuBMM3amu. Ousnka
JlaeT KoY K MOHMMAaHWIO MHOTOYHCIICHHBIX SIBJICHUN U TIPOIECCOB OKPYKAIOIIETO MHpa (B
€CTECTBEHHO-HAYYHBIX 00JIaCTSAX, COI[MOJIOTHH, SKOHOMHUKE, SI3bIKE, TUTEepaType u ap.). B
¢buznke GOpMUPYIOTCS MHOTHE BUBI IEATEIHHOCTH, KOTOPbIE HMEIOT METaIpeIMETHBIN
xapakrep. K HUM B mepByr0 o4epeib OTHOCSTCS: MOJCIMPOBaHNE OOBEKTOB U MPOIIECCOB,
MIPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHUS, CUCTEMHO -UH()OPMAIIMOHHBIN aHAIU3,



(dbopMyITUpoBaHKe TUTIOTE3, aHAIIN3 U CHHTE3, CpaBHEHUE, 0000IIeHNEe, CHCTeMaTH3allus,
BBISIBJICHUE IPUYMHHO-CIICACTBEHHBIX CBS3€H, IOUCK aHAIOTOB, YIIPaBJICHUE 00bEKTaMH U
nporeccaMu. FIMEHHO 3Ta AUCHUILTAHA O3BOJISIET HO3HAKOMUTD CTYACHTOB C HAYYHBIMH
METOJaMH TIO3HAHUS, HAYYUTh UX OTIUYATh TUIOTE3Y OT TEOPHHU, TEOPHUIO OT IKCIIEPUMEHTA.
®dusnKa UMeeT 04eHb OO0JIBIIOE U BCEBO3PACTAOIIEE YHCIO MEXKTUCIIMILTMHAPHBIX CBS3EH,
MpUYeM Ha YPOBHE KaK IMOHSATUHHOTO ammapara, Tak 1 HHcTpyMeHTapus. CkazaHHOE
MO3BOJISIET pacCMaTpPUBaTh (PU3HUKY KaK METAIUCUUIUIMHY, KOTOPask MPEIOCTaBIISET
MEXIMCIUTLTUHAPHBIN SI3BIK JUTSI ONTMCAHUS HAYYHON KapTHHBI MUpa. DU3HKa SBISCTCS
CHCTEMO00Opa3yoIuM (aKTOPOM JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MTPEIMETOB, TIOCKOJIBKY
¢du3nvecKkre 3aKOHbI JIS)KAT B OCHOBE COJICPKAHUS XUMHH, OMOJIOTHH, TeorpaduH,
ACTPOHOMHH U CTICIIMATBHBIX JUCIUIUIMH (TEXHUYECKAsh MEXaHHUKA, JICKTPOTEXHHKA,
AIIEKTPOHUKA U JIp.). YueOHas auciuiuimHa « Du3nka» co3laeT YHUBEpCATbHYIO 0a3y JUIs
M3ydeHHsI 00menpoPecCHOHATBHBIX U CIICIUATBHBIX JUCIUIUINH, 3aKIaJIpIBast (QyHIaMEHT JUTS
MOCJIEAYIONIEro 00yJIeHHS CTYICEHTOB.

O6nanas T0OTUYECKOM CTPOMHOCTHIO M OMHUPAsCh Ha SKCIIEPUMEHTANIbHbIE (PAKTHI, yueOHas
mucnuIuiHa «Pu3ukay GopMHUpPYET Y CTYACHTOB MOJTMHHO HAYYHOE MUPOBO33PEHHE.
®dwusmKa SIBISETCS OCHOBOW YYSHHUSI 0 MAaTepHAIbHOM MHUPE M PEIIaeT MpoOJIeMBI 3TOTO MUPA.
N3yuenue ¢pusnku B mpodecCHOHATBHBIX 00pa30BaTeIbHBIX OPraHU3aALNAX, PEATU3YIOLIUX
00pazoBaTeNbHYIO MPOTPaMMYy CpeiHero oomiero oopazoBanus B npezenax ocoerus: OITOIT
CIIO na 6a3e 0OCHOBHOTO 00111eT0 00pa30BaHUs, UMEET CBOM OCOOEHHOCTH B 3aBUCHIMOCTH OT
npoduis mpodeccuoHaTBFHOTO 00pa30BaHMs. DTO BRIPAXKAECTCS B COJIEP)KaHUU O0yUEHUS,
KOJIMYECTBE YacOB, BBIJICISIEMBIX HAa U3yUEHUE OT/ICIIEHBIX TEM IPOTPaMMBI,

IIyOWHE WX OCBOCHHS CTYJICHTAMH, 00bEME U XapakTepe MPaKTHICCKUX 3aHATHH, BUIAX
BHEAYJUTOPHON CaMOCTOSITEIIBHON PabOThI CTYACHTOB.

[Tpu ocBoenuu npodeccuii CI1O u cnenuansHocTeit CITO ectecTBeHHO-HAYIHOTO TIPOPHIIS
npodeccunoHaIbHOTO 00pa3oBanus (pu3nka ndydaercs Ha 6azoBoM ypoBHe PI'OC cpemnero
obmero oopazoBanus, mpu ocBoenuu npodeccuit CI1O u cnenmansrocteit CITO
TEXHUYECKOTO Mpoduist mpodeccuoHaTsHOTO 00pa3oBanus GU3HMKa U3ydaeTcs Ooee
yIIIyOJIeHHO, Kak TpodriibHast yaeOHast TUCIUIUIMHA, YIUTHIBAIOMIAS CTICITH(PUKY
OCBaMBaeMbIX MPOQECcCUil UK CIeUaILHOCTEH.

[Ipu ocBoenuu npodeccuii CI1O u cnenmansHocteit CI1IO conmaabHO-2KOHOMHYECKOTO U
ryMaHuTapHOro npodueii npodeccnoHaribHOro 00pa3oBaHus (HU3MKa U3ydaeTcs B COCTaBe
WHTETPUPOBAHHON yueOHOU quciuIumHbl «EcTecTBO3HaHUE) 0053aTeIbHON IPEeIMETHON
obnactu «EctectBennbie Hayku» OI'OC cpeanero obmiero oopazoanus. B cogepxanuu
y4eOHOM TMCHUILIMHEI 110 GU3MKE MPH MOATOTOBKE 00yJaromuXcs 1Mo mpodeccusim u
CHEIHATLHOCTSIM TEXHHUECKOTO Mpodus mpodeccuoHanbHOro o0pazoBaHus MpoQpuiIbHON
COCTaBIISIOLIEH SBJISIETCS pa3zen «IeKTPOANHAMUKAY, TaK KaK OOJIBIITMHCTBO Ipodeccuil u
CHEIHATbHOCTEH, OTHOCSIIUXCS K 3TOMY MPOQUIIIO, CBA3AHBI C JIEKTPOTEXHUKOU U
anekTpoHuKoil. Coaepkanue yueOHOM TUCIUIUINHBL, pEalln3yeMoe MPH MOArOTOBKE
oOyuaronuxcs 1o npoeccusiM U CIIeUaTbHOCTSIM €CTeCTBEHHO-HAYYHOTO POt
npodeccuoHaIbHOTO 00pa30BaHMsl, HE UIMEET SIBHO BBIPAXKEHHOM MPOQIIbHOMN
COCTaBIISIOIIEH, TaK KaK MPO(ECCHH U CIIEUATBHOCTH, OTHOCSIINECS K 3TOMY PO DUITIO
oOyueHus1, He UMEIOT NMPEUMYIIIECTBEHHOM CBSI3U C TEM WU HHBIM pazjaeiaoM ¢puszuku. OHaKO
B 3aBUCHUMOCTH OT nonydaemoit mpodeccuu CITIO mnu cneunansaoctu CI1O B pamkax
€CTECTBEHHO-HAY4YHOTO Mpoduist mpodecCHOoHaTbHOT0 00pa30BaHus MOBHIIIIEHHOE BHUMAHKE
MOXKET OBITh yIeNeHO U3yueHHIo pazaena «MoinekynsapHas ¢puzuka. TepMoIuHAMIKaY,
OTJIeNBHBIX TEM pa3zzena

«DQNEKTPOIMHAMUKA» U 0COOEHHO TE€M IKOJIOTHUECKOTO COACPIKAHMS, TPUCYTCTBYIOIIUX
MOYTH B KaXJI0M paszjiene. TeopeTnueckue cBeieHHs 1Mo (PU3HKe JOMOTHIIOTCS
JEMOHCTpAIHAIMH U Jab0opaTOpHBIMH paboTamMHu.

Nzydenue ob1eoOpa3oBaTenbHON yueOHOM TUCTUILTHHBI « DU3MKay 3aBepIIacTcst
Mo/IBeIcHuEM UTOTOB B popme muddhepeHIInpoBaHHOTO 3a4eTa WK SK3aMEeHa B paMKax
IIPOMEXYTOYHOM arrecTanuu cTyieHToB B nporecce ocBoeHus OIIOII CIIO ¢ nonyuennem
cpennero obmiero oopazosanus (ITTIKPC, ITIICC3).



OBIIASI XAPAKTEPUCTUKA YYEFHOM JUCITATLIAHBI «XUMMUSI»

[Iporpamma o61eoOpa3oBaTeIbHON YUeOHOH TUCIMIIMHBI «XUMUS» TpeAHa3HaueHa IS
M3y4YCHHS XUMUU B podeccnoHaIbHbIX 00pa3oBarenbHbix opranuzamusx CI10,
peann3yonmx 00pa3oBaTeNbHYIO MPOTrpaMMy CPEHETo 00IIero 00pa3oBaHus B IIpeaeiiax
OCBOEHHUS 0CHOBHOM npodeccronanbHoi oopazoBarenbHOM nmporpammel CITO (OTIOIT CITO)
Ha 0a3e OCHOBHOTO 0011ero 00pa3oBaHus PH MOI'OTOBKE KBATH(PHUIIMPOBAHHBIX PaOOYHX,
CITyXaIlUX, CIICIUAINCTOB CPETHETO 3BEHA.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanmiit ®I'OC cpemnero obmero oopasoBaHus,
NPEABABISIEMBIX K CTPYKTYpPE, COACPKAHUIO U Pe3ylbTaTaM OCBOCHHS y4eOHOW IMCHIUTUIAHBI
«XUMUS», B COOTBETCTBUU ¢ PeKoMeHIanusIMu 1o opraHu3aiyy MoJyIeHUs] CPEIHETO 00IIero
oOpa3oBaHusi B  MpeAelax  OCBOCGHHsS  00pa3oBaTeNbHBIX  MPOTPAMM  CPEIHETO
npodeccuoHaIbHOTO 00pa3oBaHUsi Ha 0a3e OCHOBHOTO OOIIEero oOpa3oBaHHs C YYETOM
TpeboBaHul (eaepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB M MOJIy4aeMOM
npodeccuu WIM CHEHUAIbHOCTU CPEOHEro MpodeccruoHanbHOro o00pa3oBaHus (MHMCbMO
JlemaprameHTa rocylapCTBEHHOW TMOJUTUKU B cdepe MOATrOTOBKM pabouux kaapoB u 1O
Muno6puaayku Poccun ot 17.03.2015 Ne 06-259). ¢ yuemom Ilpumeproii ocHosHOU
00pA308aMENLHOU  NPOCPAMMBL  CPeOHe20 0bujeco 00paz08anus, 0000PEHHOU peuleHuem
Gedepanvroco yuebHo-memoouueckoeo 00beOUHeHUs no oowemy obpazoeanuro (Npomokoi
om 28 urons 2016 2. Ne 2/16-3

Conepxanne porpaMMbl « XMMUsD» HATIPABJICHO Ha JIOCTIKEHHE CIICAYIOIINX IeNeH:
-popMupoBaHKe y 00yJarOIIUXCSl YMEHUSI OICHWBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHUS IS
Ka)KJIOTO YEJIOBEKa;

-bopMupoBaHre y OOYYaIOIIUXCS IEIIOCTHOTO TPEACTABICHUS O MHUpPE M POJIM XHUMHH B
CO3/IaHUU COBPEMEHHOMN €CTEeCTBEHHO-HAyYHOU KapTHUHBI MUPA; YMEHUS OObSICHITH OObEKTHI U
MPOLECChl  OKPYXKAIOIMIEH JIEUCTBUTEIBHOCTU: MPUPOJHON, COLUMAIBHOM, KYyIbTYPHOU,
TEXHUYECKOU CpeJibl, — MCIIOJIb3YA Ul 3TOTO XMMHUYECKHUE 3HAHMUS,

-pa3BuTHE y OOy4aromuxcsi YMEHHIl paznuyarh (akTbl M OLIEHKHU, CPaBHHMBATH OLIEHOYHbBIE
BBIBOJIbI, BUJETh HX CBS3b C KPUTEPUSMHU OLIEHOK U CBS3b KPUTEPUEB C OMpPEIesIEHHOM
CUCTEMOM IIeHHOCTEH, GOPMYIUPOBATh U 000CHOBBIBATH COOCTBEHHYIO MO3UITHIO;
-npuoOpeTeHre OOydaloIMMUCSA OMNbITa PAa3HOOOPA3HOW JIEATENbHOCTH, TMO3HAHUS U
CaMOIIO3HAHHUSI; KIIIOUEBBIX HABBIKOB, MMEIOIIUX YHHBEPCAIbHOE 3HAYCHHE Ui PA3IUYHBIX
BUJIOB JICSATEILHOCTH (HABBIKOB peEIICHUs MpoOieM, MPUHATUS PEIICHUM, MMONCKa, aHAIu3a U
oOpaboTku  uH(OpPMaluK,  KOMMYHUKATUBHBIX  HAaBBIKOB,  HABBIKOB  HM3MEpPEHUM,
COTpYIHUYECTBA, 6€30TaCHOTO OOpPAIIEHHS C BEIIECTBAMHU B IOBCETHEBHOM KU3HN).

B nporpammy BKIIOYEHO cojepikaHHe, HampaBlIeHHOE Ha (OPMHUPOBAHHE Yy CTYIEHTOB
KOMITeTeHIMH, HeoOxoqumbIx 11 kadecTBeHHOro ocBoenusi OITOIT CIIO na 6a3e oCHOBHOTO
oOmrero 06pa3oBaHus ¢ MOTYyYEHUEM CPEAHETO 00IIero 0opa3oBaHus; MPOTPaMMbI IOJrOTOBKU
KBaJTU(UIIMPOBAHHBIX pabOYMX, CAYKAIIUX, TPOrPaMMbl TOATOTOBKHU CIIELUATHCTOB CPEIHETO
3seHa (IIIIKPC, TINICC3)u crneuuanncToB CpeIHETO 3BEHA, OCBaMBaeMOW MNpodeccH WU
CHEIHAbHOCTH.

[IporpaMMa MOXET HCHOIB30BAThCS APYTUMU NPO(eCcCHOHATBHBIME 00pa30BaTEIbHBIMU
OpraHu3allUsMM, pealu3yloUIMMH  00pa30oBarTelbHYI0 MNpPOrpaMMy CpEAHEro oouiero
obpazoBanus B mpenenax ocoeHusi OIIOIT CIIO na 6aze ocHOBHOTO 00IIEro 06pazoBaHUs
(IITIIKPC, IIIICC3).

OBIIASI XAPAKTEPUCTHUKA YYEBHOU JUCHUNIJIMHBI «BUOJIOT USI»

buonorus — cucrema Hayk, U3ydaroniasi BCe aclieKThl )KU3HH, Ha BCEX YPOBHSIX
OpraHHU3aI|K KUBOTO, HAYMHAS C MOJICKYJIIPHOTO ¥ 3aKaH4uBas ouocepHbiM. O0beKTaMu
M3Y4eHUS OMOJIOTUU SBJISIOTCS KUBBIE OPTaHU3MBI, KX CTPOCHHE U )KU3HEACATEIHbHOCTh, NX
MHOT000pa3ue, MPOUCXOKACHHUE, IBOIIOLNS U PACIIPE/ICTICHUE KUBBIX OPraHU3MOB Ha
3emute.
OO61mas 6MoNOTrUs U3ydaeT 3aKOHBI HCTOPHUYECKOTO ¥ MHIUBUYAIBHOTO Pa3BUTHS
OpraHnu3mMosB, 061]_[1/16 3aKOHBI )KU3HU U TC OCO6CHHOCTI/I, KOTOPBIC XapaKTCPHEI AJI BCEX BUOB
YKHUBBIX CYIIECTB Ha IJIAHETE, & TAKXKE UX B3aUMOJCHCTBUE C OKPYKAKOLIEH CPEIOH.



buonorus, Takum 00pa3zom, SIBJISETCS OJHOM U3 OCHOBOIIOJIAraloINX HayK O >KM3HH, a
BJIaJIeHHE OMOJOIMYECKMMH 3HAaHUSIMH — OJIHUM U3 HEOOXOAUMBIX YCIOBHM COXpaHEHHS
KU3HU Ha TUIaHeTe.

OcHoBYy conepaHust y4eOHOM TUCIUIUTMHBI « BHOIOTHS» COCTABISIOT CIEIYIOLINE BEyIIHNe
UJCU: OTIMYUTENbHBIC TIPU3HAKY KUBOW IPUPOJIBI, €€ YPOBHEBAs OpraHu3alys 1 3Boonus. B
COOTBETCTBUH C HUMH BBIJICIICHBI COJICPKATEIbHbIC TMHUN: OUOJIOTHS KaK HayKa,
OMoJIOTHYECKHE 3aKOHOMEPHOCTH; METO/IbI HAYYHOTO TIO3HAHMS; KJIETKA; OPTraHM3M;
MOMYJISITIVS; BUJT, SKOCUCTEMBI (B TOM 4HcIie Onocdepa).

Coneprxanue yueOHON JUCLMITIIMHBI HAIIPABIEHO Ha MOJArOTOBKY 00y4Yaroluxcs K
pEIIeHUIO BAKHEHIITNX 3a71a4, CTOSIIINX Tepel OMOIIOTHYECKON HaAyKOH, — 10 pallHOHAIEHOMY
MIPUPO/I0II0JIL30BAHUIO, OXPAHE OKPYKAIOIIEH Cpelibl U 310POBbS JIOACH.

B npogeccronanbHbIx 00pa30BaTENbHBIX OpPraHU3alUgX, PEATU3YIOIINX 00pa30BaTENbHYIO
porpaMmy cpeanero oomiero oopazosanus B npeaenax ocsoenust OIIOIT CIIO na 6aze
OCHOBHOTO 00111€r0 00pa30oBaHusl, U3y4eHHE YUeOHOM TUCIUIUINHBI «BHOIOTHS UMEET CBOU
0COOEHHOCTH B 3aBUCUMOCTH OT TIpoduuist mpodeccnoHaibHOro oopazoBanus, 6a3upyercs Ha
3HAHUSX OOyYarOIINXCS, OJYYEHHBIX TPU U3y4YE€HUU OUOJIOTUH, XUMUH, GU3HUKH, Teorpaduu B
OCHOBHOM IIKOJIE.

IIpu ocBoenuu npodeccuit CI1O u cnenunansrHocreit CI1O TexHuyeckoro npoguis npo-
(heccronanpHOTO 0Opa3zoBaHus OUoIOTHs N3yvaercs Ha 6azoBoM ypoBHe PI'OC cpeanero
obmero oopazoBanus, mpu ocBoennu mpodeccuiit CI1O u cnenmanbroctet CITO ectrecTBeHHO-
Hay4yHOTo Npoduis mpodeccnoHaabHOT0 00pa3oBaHus OHOJIOTHUS U3ydyaeTcs 0oJiee
YIIIyONIeHHO, KaK MporiibHast ydeOHast TUCIUILTHHA, YIUTHIBAIOMIAS CIICIUPUKY
OCBaMBaeMbIX MPOQECCUil UITH CTIeUaTbHOCTEH.

ITpu ot6ope conepxanus yaeOHOM qUCIUIUINHBI «bHONIOTHA» HCIOIB30BaH KYJIbTYPHO-
co00pa3Hblil MOAX0/, B COOTBETCTBUU C KOTOPBIM 00YUaIOIIMECs JOJKHBI YCBOUTH 3HAHUS U
yYMEHUs, He0OXoquMBbIe JUTsl (popMupoBaHUs OOIIEH KyIbTYphI, ONPEAEISIONIEH aleKBaTHOE
MIOBEJICHHUE YEJIOBEKA B OKPYXKAIOIEl cpesie, BOCTPEOOBAHHBIE B )KU3HU U B IPAKTUYECKOMN
nearenbHOCTH. Ocoboe BHUMaHUE yIENIEHO SKOJIOTHYECKOMY 00pa30BaHUIO U BOCIIUTAHHIO
oOy4Jarormuxcsi, GOpMUPOBAHUIO Y HUX 3HAHUH O COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHHE MHpPA, LIEHHOCTHBIX OPUEHTALU, YTO CBUAETENILCTBYET O 'yMaHU3alluN
O6uosoruueckoro oopazoBaHusl.

Copnepxanue yuyeOHOM AMCHUIUIMHBI IpeaycMaTpuBaeT (GpopMupoBaHUE Yy OOydaromuxcs
oOIIeHayYHbIX 3HAHUHM, YMEHMH U HaBBIKOB, YHMBEPCAJIBHBIX CIHOCOOOB JESITEIBHOCTH U
KJIFOYEBBIX KOMIIETEHIMH, BKJIIOYAIOUIMX YMEHHE CPaBHHUBATH OHOJOTHYECKUE OOBEKTHI,
aHAJIM3UPOBaTh, OLEHMBATH U 0000LIaTh IOJTYyYEHHBbIE CBEJCHUSA, YMEThb HAXOAWUTh U HC-
[10JIb30BaTh HH(POPMALIMIO U3 PA3TUYHBIX HCTOUYHHKOB.

Nzyuenune oOmeoOpa3oBaTenbHOo y4eOHOW AucUUIUIMHBL «buojorus» 3aBepluaeTcs
[10/IBEJICHUEM UTOTOB B dopme T pepeHInPOBAHHOTO 3ayera



1. IACIIOPT MPOT'PAMMBI YYEFHOU JUCHUTJIAHBI
EcrecTBO3HaHUE
1.1. Ob6aacTh NpUMeHEeHHUs TPOrPAMMBI

[Iporpamma mpeaHasHadeHa Ul U3y4eHHUS (HU3UKK B MPOQPECCHOHATIBHBIX 00pa30BaTEIbHBIX
opranmsarusax CIIO, peanusyromux o00pa3oBaTeIbHYIO MPOTPaMMy CpEAHEro OO0IIero
oOpa3oBaHusi B TIIpelesiax OCBOCHHS OCHOBHOH MpogecCHOHATBHONH 00pa30BaTEbHOM
nporpammbel CITO (OITOIT CITIO) Ha 6a3e OCHOBHOTO 0OmIero oOpa3oBaHHS MPHU TOJITOTOBKE
KBaJTM(UIIMPOBAHHBIX PA0OYMX, CITY)KAIIUX U CHEIHAINCTOB cpeanero 3BeHa [Ipotokon Ne 3 ot
21 urons 2015 .

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuii PI'OC cpemnero obmero obpazoBaHws,
NPEObABIIEMBIX K  CTPYKTYpE, COJEpXaHHI0O W  pe3ylbTaTaM OCBOEHHUS  ydeOHOM
macuuIuiiHel - «EcTecTBO3HAHME», B COOTBETCTBHHM C PeKOMEHAaIusMH TIO0 OpTaHU3aliH
MIOJTyYEeHHUsI CPETHETO 00IIero oopa3oBaHus B mpeaeaax OCBOCHUsT 00pa30BaTeIbHBIX IPOTPaMM
cpenHero mpodeccuoHaTbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIero 0Opa3oBaHUs C YIYETOM
TpeboBaHM (perepabHBIX TOCYAapPCTBEHHBIX OOpa30BaTENbHBIX CTAaHAAPTOB U TOJIYY9aeMOM
npodeccui WIM CHEIMUATBHOCTH CpeIHero MpodecCHOHANBHOTO 00pa3oBaHus (TIHMCHMO
JlemaptameHTa rocydapCTBEHHON MOJIMTUKH B cdepe MOAroToBKH paboumx kaapoB u 1O
MunoOprayku Poccun ot 17.03.2015 Ne 06-259).

Ipodeccusi CITO 13.01.10 DaeKTPOMOHTEP 1O PEMOHTY H 00CIYKHBAHUIO
3JIEKTPOOOOpPyAOoBaHMS (110 OTPACJISIM)

1.2. MecTo AUCUMILIMHBI B CTPYKType OCHOBHOII mpodeccHOHAJbLHOH 00pa3oBaTebHOI
NPOrpaMmbI:

VYueOnas aucuurinHa «EctecTBo3HaHUEe» SABIISETCS Y4eOHBIM MPEIMETOM IO BEIOOPY U3
obs13aTenpHOM peameTHo# o0nactu «EcrectBennsie Haykn» OI'OC cpemnero oo6riero
o0OpazoBaHwUsI.

B npodeccronanbHbx 00pa3oBaTeIbHBIX OpPraHU3aUgX, PEATU3YIOIINX 00pa30BaTEIbHYIO
porpammy cpeaHero oomiero oopaszoBanus B npezenax ocsoeHuss OITOIT CITO na 6a3ze
OCHOBHOTO 00111er0 00pa3zoBaHus, yueOHas aucuuiuinHa «EcrectBo3Hanue» n3ydaercs B
obmeoOpazoBaTenbHOM 1ukIie yaeoHoro miana OITOIT CITO Ha 6a3e 0CHOBHOTO 001IIEro
o0pasoBaHus ¢ oJydeHueM cpeaHero oomero oopazosanus (ITIIKPC, TITICC3).

B yue6npix mnanax [MIIKPC, TIIICC3 mecto yuebHoM qucturuimisl «EctecTBO3HaHUE) —
B cOoCTaBe 0011e00pa30BaTeNIbHBIX Y4EOHBIX JUCIUILIUH O BEIOOPY, POPMUPYEMBIX U3
obs3arenpHbIX MpeameTHbIX obnacteit DI'OC cpennero obmiero oopazoBanus, s mpodeccuit
CIO unu cneunansaocteil CI1O cooTBeTCcTBY!IOMIETO PO hUIIT MPOPEecCHOHATBHOTO
o0OpaszoBaHwUsI.

1.3. e ¥ 3a/1a4u AMCHUILUINHBI — TPe0OBAHMS K Pe3yJIbTATaM 0CBOCHHS IHCHMIIIUHBI:
OcBoeHue conepkanust yueOHol tuctuIuinebel «EcTecTBO3HaHME» 00eceunBaeT T0CTHKEHUE

CTYIACHTAMH CIEAYIOMINX Pe3yJbTATOB:

JIUYHOCHIHBIX .

-- POCCHUHCKYIO TPaXKIAHCKYIO HACHTUYHOCTh, TAaTPUOTU3M, YBRKEHHUE K CBOEMY HapOy,
4yBCTBa OTBETCTBEHHOCTH Mepes PoauHoi, ropoctu 3a cBoii kpai, cBoro PoauHy, npoiioe u
HACTOsIII[ee MHOTOHAIIMOHALHOTO Hapoia Poccun, yBaxkeHHe roCcy1apCTBEHHBIX CHMBOJIOB
(rep0, dbmar, ruMH);

-- I'pa’)KAaHCKYIO ITO3UIUI0 KaK aKTUBHOTO U OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06IJ.ICCTB3.,
0CO3HAIICT0 CBOU KOHCTUTYLIMOHHBIC IIpaBa U O65[33.HHOCTI/I, YBAXKXAOMICTO 3aKOH U
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IMpaBOINOPAIOK, O6HaHaIOH_ICI‘O 9yYBCTBOM COOCTBEHHOT'O JOCTOHMHCTBA, OCO3HAHHO
MMPUHUMAIOMICTO TPAAUIINOHHBIC HAIMOHAJIBHBIC U O6H.[C‘ICJIOBC‘ICCKI/IC F'YMAaHUCTUYCCKHUEC U
ACMOKPATUUICCKHUEC ICHHOCTHU,

-- TOTOBHOCTD K CIIY>KeHHI0 OTEUYECTBY, €r0 3aIUTE;

-- ¢(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00II€CTBEHHOM MPaKTUKN, OCHOBAHHOIO HA AUAJIOTe KYJIbTYp, a TAKKE Pa3IMUHbIX
¢opMm 00IIECTBEHHOTO CO3HAHUSI, OCO3HAHHE CBOETO MECTa B MOJIHUKYJIBTYPHOM MHPE;

-- C(OPMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCTIMTAHUS B COOTBETCTBUU C
00111eYeI0BEUECKIUMU IIEHHOCTSIMU U HeallaMU TPayKJaHCKOTO OOIIECTBAa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOM M OTBETCTBEHHOM JIESTEIHLHOCTH;

-- TOJICPAaHTHOC CO3HAHUC N NOBCACHUC B MOJUKYJIBTYPHOM MUPE, TOTOBHOCTb U CIIOCOOHOCTH
BC€CTHU AUAJIOT C APYTUMH JTHOABbMH, JOCTUTaTh B HEM B3aMMOIIOHUMAaHUW A, HAXOUTb 06HII/IC Jagsaaese
" COTPpYAHHUYATH JJIA UX JOCTUKCHMU, CIIOCOOHOCTH MMPOTHUBOCTOATE NACOJIOTMU SKCTPEMU3MA,
HallMOHa/JIM3Ma, KCCHO(1)06I/II/I, JUCKpUMHHAILIUKA 110 COIMUAJIBHBIM, PEJINTHO3HBIM, paCOBBIM,
HAaIlMOHAJIbHBIM IMPpU3HAKaM MU JPYTYM HETaTUBHBIM COLUAJIBHBIM SABJICHUSM,

-- HaBBIKH COTPYIHUYECTBA CO CBEPCTHUKAMH, IETHMH MJIAJIIIETO BO3PACTA, B3POCIBIMH B
00pa3oBaTeNIbHOM, 00LIECTBEHHO MOJIE3HOH, YyueOHO-HCCIIe10BaTENbCKOM, MTPOEKTHOM U APYTrUX
BUJAX ACATCIHHOCTH;

-- HpaBCTBCHHOC CO3HAHUC U MTOBCACHUEC HAa OCHOBE YCBOCHHUA O6HIGIIGJ'IOBC‘ICCKI/IX HGHHOCTeﬁ;

-- TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHMI0, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA TPOTIKEHUN
BCEH JKM3HU; CO3HATEIILHOE OTHOIICHNE K HEMTPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHIO
yCIIEIIHON MPOo(ecCHOHATBHOM U OOIIECTBEHHOM eI TEeIbHOCTH,

== OCTCTUYCCKOC OTHOIICHUE K MHUPY, BKIIOYas 3CTECTUKY 6BITa, HAaY4YHOTI'O U TEXHUYCCKOI'O
TBOpYCCTBA, CIIOPTA, O6HICCTBCHHBIX OTHOIHCHHﬁ;

-- [IPUHATUC U PCATIU3ALINTIO HCHHOCTeﬁ 300POBOTO U 0e30macHoro O6p333 KHN3HU, HOTpe6HOCTI/I
B (bl/ISI/I‘IeCKOM CaMOCOBCPIICHCTBOBAHNH, 3aHATHAX CHOpTHBHO'OSﬂOpOBHTeHBHOﬁ
ACATCIIBHOCTBIO, HCHIPUATUC BPCAHBIX IIPUBBIUCK: KYPCHU, YHOTpe6J'IeHI/IH aJIKOI'0JI4d,
HapKOTHUKOB;

== 6epe>I<Hoe, OTBCTCTBCHHOC U KOMIICTCHTHOC OTHOLICHHUEC K (1)I/I3PI‘IGCKOMy u
NICUXOJIOTUYCCKOMY 3J0POBBIO, KaK CO6CTBCHHOMy, TaK U Jpyrux JIIO,HCI;'I, YMCHHEC OKa3bIBATb
TNEPBYIO TOMOIIb;

-- 0CO3HaHHBIH BbIOOP OynyiIeil mpodeccuu ¥ BO3MOKHOCTEN peanu3alun cCOOCTBEHHBIX
KM3HEHHBIX IJIAHOB; OTHOLIICHHE K TPO(PEeCCHOHATBHOM 1S TeNbHOCTH KaK BO3MOYKHOCTH
y4acTHs B PELIEHUH JINYHBIX, OOLIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npobiuem;

== C(bOpMI/IpOBaHHOCTB 9KOJOTHUYCCKOI'O MBIIJICHUS, IOHUMaHHUA BIIMAHNA COITMAJIBbHO-

9KOHOMHYCCKHUX ITPOLCCCOB HA COCTOSAHUC HpHpO,Z[HOfI U COIMAJIbHOMI Cpcabl; HpI/IO6pCTeHI/IG
OIIbITa 3KOHOI‘O-HaHpaBHeHHOI‘/’I ACATCIBHOCTH,
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-- OTBETCTBEHHOE OTHOILIEHUE K CO3JaHUIO CEMBbH HAa OCHOBE OCO3HAHHOTO ITPUHATHUS HEHHOCTEN
CEMENHOU KU3HU.

* MemanpeomMemHuuix:

-- YMEHHUE CaMOCTOSITEIBHO OIPEEIIATh LIEIH AEATEIIBHOCTU U COCTABIIATD IIIAHBI
JEeSITEIbHOCTH; CAMOCTOSTEIBHO OCYILECTBIISATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH
NeSITENIbHOCTD; UCII0JIb30BaTh BCE BO3ZMOXKHbBIE PECYPCHI U1 JOCTUKEHUS IIOCTABICHHBIX LieIeH
U peau3aliy IUIaHOB JEATEIbHOCTHU; BEIOMPATDH YCIIEIIHbIE CTPATErMH B PA3JIMYHbBIX CUTYAIUSX;

-- YMEHHE MPOYKTUBHO OOLIATHCS U B3aUMO/IEIICTBOBATH B IIPOLIECCE COBMECTHOM
ACATCIIBHOCTH, YYUTBIBATD MMO3UIUHU APYIUX YYAaCTHHUKOB ACATCIIBHOCTH, 3(1)(1)GKTI/IBHO
paspeniath KOH(IUKTHI,

-- BJIaJICHUE HAaBbIKaMU NIO3HABATEIbHOM, yUeOHO-NCCIIEI0BATEIbCKON U POEKTHOM
JESITEeIbHOCTH, HaBbIKaMU pa3pelieHust po0sieM; CliocCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PELIEHUS MPAaKTUYECKUX 3a/1a4, IPUMEHEHHIO pa3IU4HbIX
METO/I0B NIO3HAHMS,

-- TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHOU NH(POPMAITMOHHO-TT03HABATEILHOMN
NeSITeNIbHOCTH, BJIa/IEHNE HaBbIKaMH MOJIY4YeHUs He0O0X01uMoi nHopmanuu u3 ciaoBapei
Pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMUHBIX UICTOYHHKAX HH(OPMALIUU, KPUTHUECKU
OIICHUBATh U MHTEPIIPETUPOBATH NH(DOPMALINIO, TTOJTYYAEMYIO U3 PAa3INYHBIX HCTOYHUKOB;

-- YMEHHE UCIOIB30BaTh CPEJCTBa MHPOPMAIMOHHBIX H KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA
(manee - UKT) B pemieHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX H OPraHU3allMOHHBIX 33184 C
coOmoieHneM TpeOoBaHUH IPrOHOMHKH, TEXHUKH 0€30TTaCHOCTH, TUTHECHBI,
pecypcocOepekeHtsl, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(GOPMAIIMOHHON 0€30TIaCHOCTH;

-=- YMCHHE OIIPCACIIATh HAa3HAUYCHUC U (byHKI_II/II/I Pa3IMYHBIX COUAIbHBIX HHCTUTYTOB;

== YMCHHE CaMOCTOATECIIbHO OLICHNBATh U IIPpMHUMATh PCIICHUA, ONIPEACTIAIOIINE CTPATCT U0
IMOBCACHUS, C YUETOM I'pa’KJaHCKUX U HPpaBCTBECHHBIX HCHHOCTeﬁ;

-- BJIAJICHUC A3BIKOBBIMU CPECACTBAMU - YMCHHUE SCHO, JIOTHYHO U TOYHO HM3JIaraTb CBOXO TOUYKY
3pCHU:, UCITIOJIB30BAaTh AACKBATHBIC SA3bIKOBBLIC CPCACTBA,

-- BJIaACHHUEC HaBbIKaMHU [MO3HaBaTEILHOM pe(bﬂeKCI/II/I KaK OCO3HaHHUs COBCPIIACMBIX HeﬁCTBHﬁ n
MBICJIIMTCIIBHBIX MMTPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, I'paHul CBOCIO 3HAHWA 1 HC3HAHMA,
HOBBIX IMIO3HABATCJIbHBIX 3a/la4 KU CPCACTB UX JOCTHIKCHUS.

® NpeoOMemHbIX:
- C(I)OpMI/IpOBaHHOCTB Hpe,[[CTaBJ'IeHI/Iﬁ (¢} HCHOCTHOﬁ COBpeMeHHOﬁ CCTeCTBeHHO'Hay‘IHOﬁ
KapTUHEC MHpa, O IIPUPOAC KaK CHHHOﬁ HCHOCTHOﬁ CUCTCMC, O B3aUMOCBA3U YCJIOBCKA, ITPHUPOAbI
u O6H_ICCTBa; O MPOCTPAHCTBECHHO-BPECMCHHbBIX Maciradax BCGHCHHOﬁ;

-- BIIJICHUE 3HAHUSIMU O HauOOJIee BaXKHBIX OTKPBITUSIX U JOCTIKEHUSIX B 00JaCTH
€CTECTBO3HAHUS, MOBJIMSBIIMX HA YBOJIIOLIUIO MPEICTABICHUN O IPUPOJIE, HA Pa3BUTUE TEXHUKU
U T€XHOJIOTHUH;

-- ¢()OPMHUPOBAHHOCTh YMEHUS IPUMEHSATh €CTECTBEHHO-HAYYHbIC 3HAHUS U1 OOBSICHEHUS
OKpYXKAIOIUX SBJICHUH, COXpaHEHHUs 30pOBbs, 0OecrieueHus: 6e30acHOCTH
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KHU3HEJEATENIbHOCTH, OEpEKHOI0 OTHOIIEHHUSI K IPUPOJIE, PALlMOHAIBHOTO
MIPUPOJIOTIOIIF30BAHUS, @ TAKXKE BBHITIOJIHEHUS PO IPAMOTHOTO MOTPEOUTEIS;

-- ¢()OPMHUPOBAHHOCTD MPEACTABICHUN O HAYYHOM METO/IE TIO3HAHMS IPUPOIBI M CPENICTBAX
M3Yy4YEHUsI MEraMHpa, MaKpOMHUPA U MUKPOMHUPA; BIAJACHUE IIPUEMaMU €CTECTBEHHO -HAYYHbIX
HAOJIOIEHUH, OTIBITOB UCCIICAOBAHHM U OIIEHKH JIOCTOBEPHOCTH IOJIyYCHHBIX PE3yJIbTaTOB;

-- BJIaACHUC HOHATHHHBIM arnmnapaToM CCTCCTBCHHLIX HAYK, IMO3BOJIAIOIIUM IIO3HABAaTh MUP,
Y4aCTBOBATbh B JUCKYCCHUAX 110 €CTCCTBCHHO-HAY4YHbIM BOIIpOCaM, MCIIOJIb30BAaTh PA3JIMYHLIC
NCTOYHUKU I/IH(l)OpMaIII/II/I JUISL TTIOATOTOBKH CO6CTB€HHI)IX pa60T, KPUTHYCCKHN OTHOCHUTLCA K
coobmenusm CMU, conepkammumM HaydHYI0 HHGOPMAIIHIO;

- C(l)OpMI/IpOBaHHOCTI) YMGHI/If/'I IMOHUMATB 3HAYUMOCTE €CTCCTBCHHO-HAYUYHOT'O 3HAHUSA IJId
Ka)KJIOTO YEJIOBEKa, HE3aBUCHMO OT €ro Mpo(eCCUOHANBHOM AeATEIbHOCTH, pa3IniaTh (HaKkThl U
OLCHKH, CpaBHUBATb OLICHOYHBIC BbIBOJbI, BUJCTH UX CBA3b C KPUTCPUAMU OLICHOK U CBA3b
KPUTEPHUEB C ONIPEACICHHON CUCTEMOM LIEHHOCTEM.

B pe3yabTaTre n3ydyeHusi 0011e00pa30BaTeIbLHOIO IUKJIA 00yYAIOMIMIACA M0 6A30BBIM
AUCHUIIJIMHAM JO0JIKCH Oﬁﬂa)]aTl) OﬁlIII/IMI/I KOMIIETCHIIUAMHA, BKIIYAIOIIUMHUCA B ceds
CIIOCOOHOCTD:

OK 1. [loHnmarp CyIIHOCTH M COLMAIBHYIO 3HAUUMOCTh Oyaymied mpodeccuu, IposiBIsATh K HEH
YCTOWYNBBIN HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JIEATEIBHOCTD, UCXOJIS U3 IIEJIU U CIIOCOOOB €€ JOCTHKCHHUS,
OIPENICTIEHHBIX PYKOBOANUTEIIEM.

OK 3. Ananmm3upoBaTh pad0dyr0 CUTYaIHUIO, OCYIIECTBIIATh TEKYIIHUI U UTOTOBBIA KOHTPOJIb, OIICHKY
U KOPPEKINIO COOCTBEHHOM ESTEIBHOCTH, HECTH OTBETCTBEHHOCTD 33 PE3YJIbTAThl CBOCH PabOTHI.

OK 4. OcymecTBiiTh TOUCK HHPOPMAIUH, HEOOXOAUMOW s 3(PQPEKTUBHOTO BBITOIHEHUS
npodecCHOHANBHBIX 3a/1a4.

OK 5. Hcnone3zoBath HH(DOpMAMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHU B MpodeccHOHATbHON
JESITETbHOCTH.

OK 6. PabGorats B komMaHe, 3 PEeKTUBHO 0OLIATHCS C KOJIETaMH, PYKOBOACTBOM, KITHEHTaMH.

OK 7. HcnonHsATh BOMHCKYIO OO0SI3aHHOCTb, B TOM 4HCIE C MPUMEHEHHEM IOJIyYEHHBIX
poQeCCHOHANBHBIX 3HAHUN (IS FOHOLIEH ).

1.4. PexomeHayeMoe KOJIMY€eCTBO YACOB HA OCBOEHHE POrPAMMBI AU CHUILIUHBI:
MaKCUMaJIbHOW y4eOHON Harpy3ku oOyuaromerocs 540 yacoB, B TOM YHCIE:
00s13aTeNIbHOM ayIUTOPHOM yueOHOM Harpy3ku obyuarorierocs 360 yacos;
camocTosiTesnbHas padota 180 yacoB
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1. IACIIOPT IMPOT'PAMMBI YYEFHOU JUCHUTLJIAHBI
Dusuka
1.2. O6uacTb NpUMeHeHHUs] NPOrPaMMbI
[Iporpamma  mpenHasHaueHa Ui W3yYeHHs  (QU3MKM B IPOQEeCcCHOHATBHBIX
oOpazoBarenbHbix opranuzanusax CIIO, peanu3yomux 00pa3oBaTeIbHYIO IPOrPaMMy CPETHETO
oOmiero oOpa3oBaHMs B Ipeaesiax OCBOEHHUS OCHOBHOW MPO(eCCHOHATBHON 00pa3oBaTEeIbHOM
nporpammbl CITO (OITIOIT CITO) Ha 6a3e ocHOBHOTrO 00mIero oopa3oBaHUs MPU MOJATOTOBKE
KBaJTM(UIIMPOBAHHBIX PA0OYMX, CIIY)KAIIUX U CHEIHAINCTOB cpeanero 3BeHa [Ipotokon Ne 3 ot
21 urons 2015 1.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuiit ®I'OC cpemnero oOmiero oOpa3zoBaHus,
NPEObSBIIEMBIX K  CTPYKType, COJCp)KAaHHIO M  pe3ylbTaTaM OCBOCHHUS  y4eOHOU
IMCUUTUAHBL «DH3HuKa», B COOTBETCTBUM C PeKOoMEHIanusMH TO OpraHW3alWU TOJTYYeHUS
cpenHero ofmiero oOpa3oBaHUs B Ipelienax OCBOEHHUS 00pa30BaTENIbHBIX IMPOrpPaMM CPEIHETO
npodecCHOHANIBHOTO 00pa3oBaHus Ha Oa3e OCHOBHOTO OOIero oOpa3oBaHUS C YUYETOM
TpeboBaHMl (pefepaTbHBIX TOCYAapPCTBEHHBIX O0pa30BaTENbHBIX CTAaHAAPTOB M TOJIy4aeMOM
npodeccun WIM CHEUATBHOCTH CpeIaHero MpodecCHOHATBHOTO0 00pa3oBaHusi (MHUCHMO
JlemaprameHTa rocydapCTBEHHON MNOJMTUKH B cdepe NMoAroToBku pabouux kajapos u JAI1O
MunoOprayku Poccun ot 17.03.2015 Ne 06-259).

Ipodeccust CITO 13.01.10 DaeKTPOMOHTEP 1O PEMOHTY H 00CIYKHBAHUIO
3JIEKTPO0O0OpPyA0BaHMS (110 OTPACJISIM)

1.2. MecTO0 AUCUMILIMHBI B CTPYKTYpe OCHOBHOH NPO(ecCHOHAILHOH 00pa3oBaTe/ibHOM
NPOrpaMMbI:

VYyebnas nucuumuinHa « PU3HKay SIBISETCS y4eOHBIM IIPEIMETOM IO BBRIOOPY U3 0053aTeIbHON
npeameTHo# oOmactu «EctecTtBennsie Hayku» OI'OC cpeqnero obmero oopa3oBaHus.

B npodeccronansHbix 00pa3oBaTebHBIX OPraHU3AIUAX, PEATTU3YIOMNUX 00pa30BaTEIbHYIO
nmporpammy cpeaHero oormiero oopaszosanus B npenenax ocsoenus OITOIT CITO na 6aze
OCHOBHOTO 00111eT0 00pa3oBaHus, yueOHass TUCIUIUINHA «DU3HKAY) U3ydaeTCs B
obmeoOpazoBaTenbHOM 1ukIiIe yaeoHnoro miana OITOIT CITO na 6a3e ocHOBHOTO 00IIIero
o0OpasoBaHus ¢ oJydeHueM cpeaHero oomiero oopazosanus (ITITKPC).

dusuka SIBJISIETCS byHIaMeHTaIbHON 0011e00pa3oBaTEIHHOM IOUCLIUILUINHON co
CIIOXHBIIMUMCS YCTOMYHMBBIM COJIEP’)KAaHHEM U OOIMMHU TpeOOBaHUSMH K IOATOTOBKE
00yJaronuxcs.

IIpu ocBoenun mnpodeccuii CIIO TEXHUYECKOTO M COMHAIBHO-3KOHOMHUYECKOTO MpoduiIci
npodeccuoHabHOrO  oOpa3oBaHus (u3MKa H3ydaercs Oosee yriyOlleHHO, Kak MpoduibHas
yueOHas TMCIUIUIMHA, YYUTHIBAIOIIAs Crieu(UKy 0CBaMBaeMbIX Mpodeccuid.

DTO BBIpaXaeTcs B COACpPKAHUU OOYUEHHUs, KOJMYECTBE YacOB, BBIACISIEMBIX Ha
W3Y4YE€HHE OTIENIbHBIX TEM MPOrpaMMbl, TJIyOMHE HX OCBOCHHS CTyIeHTamMH, oObemMe U
XapakTepe MPaKTHYEeCKUX 3aHITHHA, BHUAAX BHEAYIUTOPHOM CaMOCTOSITENbHOM pPabOThHI
CTYICHTOB.

1.3. e ¥ 32/1a44 AMCHUILUIMHBI — TPe0OBAaHMS K pPe3yJIbTATaM 0CBOCHHS IHCHMILIUHBI:

OcBoenue coaepkanus yueOHOM TUCIUTUTHHBI « DU3uKa» 00ecTeynBaeT JOCTHKEHNE
CTYIACHTAMH CIEAYIOMINX Pe3yJbTATOB:

* IUYHOCMHDIX .

-- POCCHICKYIO TPaXXTAHCKYIO0 UICHTHUYHOCTD, MTATPUOTU3M, YBAKEHUE K CBOEMY HApOLY,
4yBCTBa OTBETCTBEHHOCTH mepes PoauHol, ropiocTu 3a cBoit Kpaif, cBoto Ponuny, mpornuioe u
HACTOsIII[ee MHOTOHAIIMOHALHOTO Hapoa Poccun, yBaxeHHe roCcy1apCTBEHHBIX CHMBOJIOB
(rep0, dbmar, ruMH);
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-- I'Ppa’kKJAaHCKYIO IMO3UIUIO KaK aKTUBHOTO U OTBCTCTBCHHOI'O YICHA pOCCHﬁCKOFO 06IJ_ICCTB3.,
0CO3HAIICT0 CBOU KOHCTUTYLIMOHHBIC ITpaBa 1 O65I3aHHOCTI/I, YBAXKArOUICTO 3aKOH U
IMpaBONOPAIOK, 06J1a):[a101uer0 YyYBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO
MMPUHUMAIOMICTO TPAAUIIUOHHBIC HATMOHAJIBHBIC U O6IJ.IC‘ICJIOB€‘ICCKI/IC F'YMAaHUCTUYCCKUEC U
ACMOKPATUUICCKHUEC ICHHOCTHU,

-- TOTOBHOCTD K CIIY>KeHHI0 OTEUYECTBY, €r0 3aIUTE;

-- ¢()OPMHUPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH U 00I1I€CTBEHHOM MTPaKTUKN, OCHOBAHHOIO HA AUAJIOTE KYJIbTYp, a TAK)KE Pa3IMUHbIX
(opM OOILIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B NOJIHUKYJIBTYPHOM MUDE;

-- cOPMHUPOBAHHOCTH OCHOB CAMOPa3BUTHS U CAMOBOCIIMTAHUS B COOTBETCTBUU C
00111eYeI0BEUECKIUMU IIEHHOCTSIMU U HeallaMU IPayKJaHCKOTO OOIIECTBAa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOM M OTBETCTBEHHOM JIESTEIHLHOCTH;

-- TOJICPAaHTHOC CO3HAHUC N NOBCACHUC B NIOJUKYJIBTYPHOM MHUPE, TOTOBHOCTE U CIIOCOOHOCTD
BC€CTHU AUAJIOT C APYTUMH JIFOAbMH, JOCTUTAaTh B HEM B3aUMOIIOHUMAHUA, HAXOAUTH O6HII/Ie e
" COTpYAHHUYATH JJIA UX JOCTUKCHMU, CIIOCOOHOCTH IMPOTHUBOCTOATE NACOJIOTMU SKCTPEMU3MA,
HallMOHa/JIM3Ma, KCCHO(1)06I/II/I, JAUCKpUMHHALIUKU 110 COMUAJIBHBIM, PEJIMTHO3HBIM, PACOBEIM,
HAaIMOHAJIbHBIM IMPpU3HAKaM U JPYI'UM HETaTUBHBIM COIIUAJIBHBIM SBJICHUSM;

-- HaBBIKH COTPYHUYECTBA CO CBEPCTHUKAMH, IETHMH MJIAJIIIETO BO3PACTA, B3POCIIBIMH B
00pa3oBaTesIbHOM, OOIIECTBEHHO T0JIE3HOM, YUeOHO-HUCCIIeI0BATEIbCKOM, MPOSKTHOM M IPYTrUX
BUJIAX JIESTEITHLHOCTH;

-- HpaBCTBECHHOC CO3HAHUC 1 ITOBCACHUEC HA OCHOBE YCBOCHHA O6HIC‘ICJ'IOBC‘ICCKI/IX HeHHOCTeﬁ;

-- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUI0, Ha MPOTHKEHUU
BCEH KHU3HU; CO3HATEILHOE OTHOIICHHUE K HEPEPHIBHOMY 00pa30BaHHUIO KaK YCIIOBUIO
yCIEeNHOM npoQeccuoHaNbHON U 001IeCTBEHHOU e TEIIbHOCTH;

== OCTCTUYCCKOC OTHOIICHUE K MHUPY, BKIIHOYas 3CTECTUKY 6BITa, HAaY4YHOTI'O U TEXHUYCCKOI'O
TBOpYCCTBA, CIIOPTA, O6HICCTBCHHBIX OTHOIHCHHﬁ;

-- IIPUHATUC U PCATIU3aALIUIO I_IeHHOCTeI;’I 300POBOIO U 0e301acHOro o6pa3a KHN3HU, HOTpe6HOCTI/I
B (bHSI/I‘IGCKOM CaMOCOBCPIICHCTBOBAHNH, 3aHATHAX CHOpTI/IBHO'OSﬂOPOBHTeHBHOﬁ
ACATCIIBHOCTBIO, HCHIPUATUC BPCAHBIX IIPUBBIUCK: KYPCHU, YHOTpC6J'IeHI/I${ aJIKOI'0JIA,
HAapKOTHUKOB;

== 6epe>I<Hoe, OTBETCTBCHHOC U KOMIICTCHTHOC OTHOIIICHUC K (I)I/ISI/ILIGCKOMy u
MICUXOJOTUYCCKOMY 310POBbIO, KaK CO6CTB€HHOMy, TaK U Jpyrux J'IIOI[GI\/’I, YMCHHEC OKa3bIBATh
TNEPBYIO TOMOIIb;

-- OCO3HaHHBII BBIOOD Oymymiel npodeccuy 1 BO3MOXKHOCTEH pean3aliii COOCTBEHHBIX
’KM3HEHHBIX IJIAHOB; OTHOLICHUE K MPO(ECCHOHATBHOM JEATEILHOCTH KaK BOSMOYKHOCTH
y4acTHsl B PELICHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHATBHBIX
npobiuem;
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-- ¢hopMHPOBAHHOCTH IKOJIOTUIESCKOTO MBIILICHHSI, TOHUMAHUS BIMSHUS COIIMATBHO-
SKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE TTPUPOTHOM U COIMATILHON CpeJibl; MPUOOpEeTeHUE
OTIBITA PKOJIOTO-HAMPABJICHHOU JESATEIBHOCTH;

-- OTBETCTBEHHOE OTHOILIIEHUE K CO3JaHUIO CEMbH HA OCHOBE OCO3HAHHOTO MPHUHATUSA LICHHOCTEN
CEMENHOU KU3HU.

* MemanpeomMemHuuix:

-- YMEHHUE CaMOCTOSITEIBHO OIPENEIIATh LIEIH JEATEIIBHOCTU U COCTABIIATD IIIAHBI
JeSITEIbHOCTH; CAaMOCTOSITEIbHO OCYILECTBISATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH
NeSITeNIbHOCTD; MCII0JIb30BaTh BCE BOSMOXKHBIE PECYPCHI JUISl IOCTHKEHUS TOCTABJIEHHBIX Lieei
U peau3allii IUIaHOB JEATEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATErMH B PA3IMYHbBIX CUTYAIUSX;

-- YMEHHE MPOYKTUBHO OOIIATHCS U B3aUMO/IEIICTBOBATH B IPOLIECCE COBMECTHOM
ACATCIIBHOCTH, YUUTBIBATH MMO3UIUHN JPYIUX YHACTHHUKOB JACATCIBHOCTH, 3(1)(1)GKTI/IBHO
paspeniaTh KOH(IJIUKTHI,

-- BJIaJICHUE HAaBbIKaMU MIO3HABATEIbHOM, yUeOHO-NCCIIEI0OBATEIbCKON U MPOEKTHOM
NeSITEeNIbHOCTH, HaBbIKaMU pa3pelieHust MpoosieM; CioCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEUICHHS MPAKTHYECKUX 3a]a4, IPUMEHEHUIO Pa3InYHbIX
METO/I0B TIO3HAHMS,

-- TOTOBHOCTb U CIIOCOOHOCTH K CAaMOCTOSITEIbHOU NH(GOPMAITMOHHO-TT03HABATEILHOM
NesITeNIbHOCTH, BJIa/ICHNE HaBbIKaMH MOJIY4YeHHs He0O0X0uMoi nHpopmanuu u3 ciaoBapeit
Pa3HbIX TUIIOB, YMEHHUE OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHPOPMALIUU, KPUTHUECKU
OILICHUBATh U MHTEPIIPETUPOBATH HH(DOPMALINIO, TTOJIYHAEMYIO U3 PAa3INYHBIX HCTOYHUKOB;

-- YMEHHE UCII0JIb30BaTh CPE/ICTBA HH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUI
(manee - UKT) B perieHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX  OPraHU3aIMOHHBIX 33]1a4 C
coOnroaeHreM TpeOoBaHUI 3PrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX U 3TUYECKHX HOPM, HOPM UH(POPMAIIMOHHOM O€30T1aCHOCTH;

-=- YMCHHE OIIPCACIIATh HAa3HAUCHUC U (byHKI_II/II/I Pa3IMYHBIX COUAIbHBIX HHCTUTYTOB;

-= YMCHHEC CaMOCTOATCIIbHO OLICHNBATD U IPUHUMATh PCUHICHUSA, OIIPEACIIAIOIMUNC CTPATCTUIO
MOBCACHU, C YUCTOM I'pa’KAaHCKUX U HPABCTBCHHBIX I_ICHHOCTCI‘/'I;

-- BJIAICHUC A3BIKOBBIMU CPCACTBAMU - YMCHUC AACHO, JIOTUYHO U TOUYHO HU3JIaraTb CBOXO TOUYKY
3PpCHU, UCITI0JIB30BATb AACKBATHBIC SA3bIKOBBIC CPCACTBA,

-- BlIaJIcHUE HaBbIKaMH MO3HABATEIbHOMN pe(l)J'ICKCI/II/I KaK OCO3HaHUs COBEPIIACMBIX JENCTBUI U
MBICJIIMTCIIBHBIX MPOLECCOB, UX PE3YIIbTATOB U OCHOBaHHﬁ, rpaHull CBOCTO 3HAHUWA U HEC3HAHUS,
HOBBIX IMO3HABATCJIbHBIX 3a/1a4 U CPCACTB UX JOCTHIKCHUA.

* npeomMemHnbIxX.

-- ¢()OPMHUPOBAHHOCTh MPEACTABICHUHN O POJIM U MeCTe (PU3UKH B COBPEMEHHOM HayqHOMH
KapTHHE MHpPA; MOHUMaHue (PU3HUECKON CYIIIHOCTH HabIr01aeMbIX BO BeeneHHOH siBeHmi;
MOHUMaHHe posid GU3UKU B (POPMHUPOBAHUU KPYyro3opa U (PyHKIIMOHAIBHON IPaMOTHOCTH
YeJioBeKa JUIs PEeLIeHNs IPAKTUYECKUX 3a/1a4;
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-- BJIaJICHHE OCHOBOIIOJIATAIOUIMMHU (PU3MYECKHUMHU TOHATHSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPHUSIMU; YBEPEHHOE I0JIb30BaHKE (PU3NYECKON TEPMUHOJIOTHEN U CUMBOJINKOM;

-- BJIaJICHHE OCHOBHBIMHU METOJIaMH HAYYHOTO TMO3HAHUS, UCTIOIb3yEMBbIMU B (DH3UKE:
HaOJro/IeHNe, ONIMCaHue, U3MEPEHNE, SKCIICPUMEHT; yMEHHs 00pabaThiBaTh pe3ynbTaThl
M3MEpEeHUH, 0OHAPYKUBATh 3aBUCHMOCTD MEXTy (PU3NIECKUMHU BEIUIMHAMHU, OOBSICHSTD
IIOJTy4EHHBIE PE3yJIbTaThl U JI€JaTh BBIBOBL;

-- ¢()OPMHUPOBAHHOCTh YMEHHS pPemaTh (PU3HMUECKUE 33aaUH;

-- COPMHUPOBAHHOCTH YMEHHUSI IPUMEHSTh TIOJIYUCHHBIC 3HAHUS 11 0OBSICHEHUS YCIOBUM
MpoTeKaHus (PU3NUECKUX SBJICHUN B IPUPOJIE U IS IPUHATUS MPAKTHUECKUX PEIICHUHN B
MMOBCEIHEBHOM JKU3HU;

-- c(hopMHpPOBAaHHOCTH COOCTBEHHOW MO3UIMH 110 OTHOILIEHUIO K (hr3nueckoil HHpopMaIu,
MIOJIy4aeMOl U3 pa3HbIX HCTOYHUKOB;

-- oBjaJieHue (chopMUPOBAHHOCTH PEICTABICHUIN) MpaBUIaMH 3aicH (PpU3nUecKux GopMy
penbedHo-ToueuHoM cructeMbl 00o3HaueHui JI. bpaiins (ans cnenbix u ciaboBUISIINX
00yJarOIIINXCSI).

-- cOPMHUPOBAHHOCTH CUCTEMBI 3HAHUH 00 00IMNX PU3HUIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, MMPEJCTABICHUN O NeicTBUH BO BeeneHHoM (pU3nYecKnx 3aKOHOB, OTKPBITHIX B 3€MHBIX
YCIIOBUSX;

-- cOPMHUPOBAHHOCTH YMEHHUS MCCIICIOBATh U aHATM3UPOBATh Pa3HOOOpa3HbIe GU3MIECKUE
SIBJICHUSI M CBOMCTBA OOBEKTOB, OOBSICHATH MIPUHITUITBI pa0OTHI M XapaKTEPUCTUKH MPUOOPOB U
YCTPOWCTB, OOBSCHSITH CBS3b OCHOBHBIX KOCMHUYECKHX 0OBEKTOB C Te0(DU3NIECKUMU SBICHUSIMH,

-- BJIaJICHUE YMEHUSMHU BBIJIBUTATh THIIOTE3bl HA OCHOBE 3HAHUS OCHOBOTIOJIAraloIIuX
(bu3nYecKuX 3aKOHOMEPHOCTEH U 3aKOHOB, IPOBEPSITh UX SKCIIEPUMEHTAIBHBIMHU CPEACTBAMH,
dbopMynupys Leidb UCCIEA0BAHNUS;

-- BJIaICHUC MCTOJaMH CaMOCTOATCIIbHOI'O IIJIAaHUPOBAHUA U IIPOBCACHUA (bI/IBI/I‘ICCKI/IX
OKCIICPUMCHTOB, OIIMCAHUA U aHAJIW3a HOHy‘ICHHOﬁ I/ISMepI/ITeJIbHOﬁ I/IHq)OpMaI_II/II/I, OIIPCACIICHUSA
AOCTOBCPHOCTH MOJIYYCHHOI'O PE3yJibTaTa,

== C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ IMPOrHO3UPOBATDH, AHAJIU3UPOBATL U OLICHHUBATDH IMOCIICACTBUA
OBITOBOM U HpOPI?»BO,I[CTBCHHOﬁ ACATCIIBbHOCTH YCJIO0BCKA, CBSI3aHHOM C (I)I/I?»I/I‘ICCKI/IMI/I
nponeccamMu, C HO3HHHﬁ JKOJIOTHYECKOI O€30IaCHOCTH.

B pe3ysabTare n3y4eHuss 001e00pa30BaTeJbHOI0 HUKJIA 00yYaOMMIACA M0 6A30BbIM
AUCHHUILIMHAM JI0JIKeH 00J1a1aTh 00IIMMH KOMIIETEHIUSIMH, BKJIIOYAIIUMHUCH B ce0s1
CIOCOOHOCTD:

OK 1. IloHrMaTh CyIIHOCTb U COLMAIBHYIO 3HAYUMOCTh Oyayiied mpodeccuu, MposBIsATh K HEl
YCTOWYMBBINA UHTEPEC.

OK 2. OpFaHI/I3OBLIBaTL CO6CTB€HHYIO ACATCIBbHOCTD, UCXOAA U3 ICIU U cImroco0oB ee JOCTHIXXCHMUA,
OIIPCACIICHHBIX PYKOBOJIUTCIICM.
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OK 3. Ananu3upoBaTh pabO4yr0 CUTYaLHIO, OCYIIECTBIIATh TEKYIINIl U UTOTOBBIA KOHTPOJIb, OLIEHKY
Y KOPPEKIMI0 COOCTBEHHOM 1€ATEIbHOCTH, HECTH OTBETCTBEHHOCTD 32 PE3Yy/IbTAThl CBOEH pabOTHI.

OK 4. OcymecTtBiasaTh mouck uHGOpMau, Heo0XoauMon Uit 3()(PEKTUBHOIO BBIMOTHEHUS
npodeccroHaIbHbIX 3a/1a4.

OK 5. Hcnonb3oBath MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTMH B TNpodeccuoHaTbHON
JIeSITEIbHOCTH.

OK 6. PaGorats B komManze, 3¢ (HEeKTUBHO 00IIATHCS € KOJUIETaMH, PYKOBOACTBOM, KIIMEHTaMHU.

OK 7. HcnomHsTh BOMHCKYIO OO0S3aHHOCTH, B TOM YHCIE C MPUMEHEHHEM IOJYYE€HHBIX
poheCCHOHATBHBIX 3HAHUM (1151 FOHOIIIEH ).

1.4. PexomMeHayeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOTrPaMMbl I CIUTLIHHBI:
MaKCUMAaJIbHOW y4eOHOW Harpy3ku oOydaromerocs 296 yacoB, B TOM YHCIIE:
00s3aTenpHOM ayIuTOpHON yueOHOM Harpy3ku oOydaromierocst 197 yacos;
camocTosTenbHas pabota 99 yacoB

IMacmopt mporpamMmbl y4eOHOH TUCUMIIIMHBI « XMMUD)

1.1.001acTh NPUMEHEHUS NPOrPAMMBI.
[IporpamMma nmpenHazHayeHa JUIsl U3y4eHHsI TUCHUIUIMHBI « XUMUS» B IPOPECCUOHATBHBIX
obpazoBatenbHbIX opranu3anusax CI1O, peanusyromux o0pa3oBaTeIbHYIO TPOTPpaMMy CpPEIHETO
o01ero oOpa3oBaHus B Mpeiesiax OCBOCHHUS OCHOBHOM MTPOQeCCHOHAIBHON 00pa3oBaTeIbHON
nporpammbl CITO (OITOIT CITO) na 6a3e ocHOBHOTO 0011Ier0 00pa30BaHMs MPH MOATOTOBKE
KBATM(UIIUPOBAHHBIX Pab0UYUX, CIYXKaITUX U CIICIHAIUCTOB cpeaHero 3BeHa [Iporokos Ne 3 ot
21 wrona 2015

[Iporpamma paspabotana Ha ocHoBe TpeboBanuii ®I'OC cpegnero obmiero oOpa3oBaHWS,
MpeIbsSBISEMBIX K  CTPYKType, COACpPXKAHMIO M  pe3ylbTaTaM OCBOCHHS  y4eOHOI
JUCHUILTAHBI , B COOTBETCTBUHM C PexoMeHIanusMu M0 OpraHu3alyd MOJy4eHHS
cpenHero oOmiero oOpa3oBaHUs B Ipeleiax OCBOSHUS 00pa3oBaTEIbHBIX MPOrPaMM CPETHETO
npodeCcCHOHANIBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO 0Omero oOpa3oBaHHUS C Yy4ETOM
TpeboBaHul (peepaabHBIX TOCYIAPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U TMOTy4aeMOM
npodeccud WU CHEHUAIBHOCTH CPETHEro MpoQeccHOHAIBHOrO 00pa3zoBaHusi (IMHUCHMO
JlemaprameHTa roCyAapCTBEHHON MOJIMTUKH B cdepe MOAroTOBKH paboumx kaapoB u [I1O
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

[Ipodeccuu CIIO  13.01.10 DnekTpoMOHTEP MO PEMOHTY U 0OCTYKUBAHUIO

3eKTpooOopynoBaHus ( 10 OTPACIIM)

1.2 MecTo AMCOIMIVIMHBI B CTPYKTYPE OCHOBHOM npogeccnoHanbHOM 00pa3oBaTeIbHOM
NPOrpamMMmBslI :

VYuebHas jucuMIIMHA «XUMHA»  ABIseTCd Y4eOHBIM IpeIMeToM II0 BBIOOpY U3
o0s3aTeNIbHOM TpeAMETHOM o00nacTu «ecTecTBEHHOHayuHble mnpeamers». PI'OC cpeanero
oO1miero o0pa3oBaHusL.

VuebHas AucIUIUIMHA «XUMHS» H3ydaeTcs B 00IIeoOpa3oBaTeIbHOM IMKIIE Y4eOHOTO
wiana ['BIIOY VYdumckuil mNOIUTEXHUYECKHH KoJule[PK Ha ©0a3e OCHOBHOTO OOIEro
o0Opa3oBaHus ¢ nmoJrydeHueM cpeanero oobmero oopazoBanus (IITIKPC).

1.3. Hean u 3aga4mn JMCHHUILIMHBI, TPEOOBAaHUSI K pe3yJIbTaTaM OCBOCHHUS AU CHHMILINHDI.

OcBoeHue cojiepkaHusl y4eOHON AUCIUIUIMHBI «XUMUS», 00ECTIEUNBACT JIOCTUKEHUE
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CTYICHTAMHU CIICAYIOIIUX PE3YIbTaTOB:
~TUYHOCTNHBIX:

-BKJIFOYAOIIUM FOTOBHOCTb U CIIOCOOHOCTH O0YyUYaIOMIMXCs K CAMOPA3BUTHIO U JINYHOCTHOMY
CaMOOIIPECIICHHUIO,

- ¢c(popMUPOBAHHOCTH UX MOTHBALIMH K OOYyUCHHUIO U IIeJICHANIPABICHHOHN MO3HABATEIbHOM
NESITEIbHOCTH, CUCTEMBI 3HAYMMbIX COIIMAJIbHBIX U MEXIJIMYHOCTHBIX OTHOILLIEHUH, IEHHOCTHO -
CMBICJIOBBIX YCTAHOBOK, OTPAKarOIIMUX JINYHOCTHBIE U T'PaXKIaHCKHUE MTO3UIUU B 1E€ATEIbHOCTH,
-aHTUKOPPYILIMOHHOE MUPOBO33PEHUE

-IIPABOCO3HAHHUE,

- DKOJIOTHYECKYIO KYIBTYDY,

-CIIOCOOHOCTh CTaBUTH IIETH U CTPOUTH )KU3HEHHBIE TIJIaHEI,

-CIIOCOOHOCTh K OCO3HAHMIO POCCUICKOM TpakIaHCKON MACHTUYHOCTH B MOJUKYIBTYPHOM
COLIMYME; -MemanpeomMenmmblx:

- BKJIIOYAIOLIUM OCBOEHHBIE 00yJaIOIIMMUCS MEKITPEIMETHbIE IOHITHS U YHUBEPCAIbHbBIE
y4eOHbIe JeHCTBUS (PEryIsTUBHBIC, TIO3HABATEIbHBIC, KOMMYHHUKATHBHEIE),

-CIIOCOOHOCTh UX HCIOJIb30BAaHUS B [I03HABATEIBHON U COL[MAJILHOM MpPaKTHUKE,
-CaMOCTOSITEJIbHOCTh B INIAHUPOBAHUU U OCYIIECTBICHUN YUEOHON AESITENbHOCTH U
OpraHu3aliy yueOHOro COTPYIHUYECTBA C MeAaroraMu U CBEpCTHUKaMH,

-CIIOCOOHOCTH K MOCTPOEHUIO UHANBHIYaIbHOM 00pa30BaTeIbHOM TPaeKTOPHH,

-BJIaJICHUE HaBBIKAMHU YIE€OHO-HMCCIIE0OBATEIbCKOM, MPOSKTHON U COIMAIBHON JIEATETLHOCTH;
Ilpeomemnuix:

-c(OpMUPOBAHHOCTH IMPEJICTABICHUI O MECTE XMMHH B COBPEMEHHOMN HAyYHOU KapTHHE MUPA;
MMOHUMAaHUE POJIH XUMHUH B OPMHUPOBAHUH KPyro3opa 1 (pyHKIIMOHAIBLHOM IPaMOTHOCTH
YEJI0BEKa JJIs PEIICHNS IPAKTUYECKUX 3a1ay;

-BJIQJICHHE OCHOBOIIOJIAralOIMHA XUMUYECKUMHU MOHITUIMU, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMUUYECKOW TEPMHUHOJIOTHEN U CUMBOJIMKOM;
-BJIaJICHHE€ OCHOBHBIMU METOJAMH HAyYHOTO MO3HAHHUS, UCTIOIb3yEMbIMHU B XUMUU: HaOIIOCHHE,
OTIMCaHue, U3MEpPEHUE, IKCIIEPUMEHT; YMEHNE 00paldaThiBaTh, 0OBICHATH PE3YIBTAThI
MIPOBEJICHHBIX OMBITOB U JI€IaTh BBIBO/bI; TOTOBHOCTH U CIIOCOOHOCTH MPUMEHSTh METOIbI
[MO3HAHUS IPU PEIICHUU IPAKTUYECKUX 3aa4;

- c(OpMHUPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECTBEHHBIE OLIEHKU U IPOBOJIUTH PACUETHI 110
XUMHYECKUM (POopMysIaM U ypaBHEHHSIM;

-BJIaJIcHHE NPaBUJIaMHU TEXHUKH 0€30TIaCHOCTH MPU UCIOIb30BAHUHM XUMUYECKUX BELIECTB;
-c(OpMUPOBAHHOCTH COOCTBEHHOH MO3UIIMHU IO OTHOIICHUIO K XUMUYECKON HH(POPMAIIHH,
MOJIy4a€MOM U3 Pa3HbIX HCTOUHUKOB;

-117151 0Oy4JaroIIuXcs ¢ OTPaHMYEHHBIMHA BO3MOKHOCTSMH 3/I0POBbS OBJIAZICHHE OCHOBHBIMU
JOCTYITHBIMUA METO/IAMH HAyYHOTO NIO3HAHUS;

-JI7151 CIIETIBIX M CIA0OBUIAIINX O0YJarOIIUXCS OBJIa/IeHUE MPaBUIIaMU 3aITUCH XUMUYECKIX
(dbopMyI ¢ UCIIONIB30BAHUEM pellbe(HO-TOUEUHOM cucTemMbl 0603HaueHuit JI. bpaiins.

B pesynbpTaTte u3ydenus o01ieo0pazoBaTeIbHOTO UKIA 00yJaromuiics mo 0a30BbIM
TUACIUAIUIMHAM JOJDKEH 00/1a1aTh OOIMMU KOMIIETEHIIMSAMU, BKIIOYAIOIIMMHUCS B ce0s
CIHOCOOHOCTB:

OK1  IloHumaTh CyIIHOCTh U COLIMAIBHYIO 3HAYMMOCTh CBOEH Oyay1eit
npodeccuu, NposBIATh K HEH YCTOHUMBBIN HHTEpEC.

OK?2  opranm3oBbIBaTh COOCTBEHHYIO EATEIBHOCTD, UCXOJIS U3 L€ U CIIOCOO0B
€€ JIOCTH)KEHUS, ONIPEAETICHHBIX PYKOBOIUTENIEM;

OK 3  anamu3upoBaTh pabOuyrO CUTYAIHIO, OCYIIECTBIATh TEKYIIUNA U UTOTOBBIN
KOHTPOJIb, OLICHKY M KOPPEKLINIO0 COOCTBEHHOM! JEATeIbHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3YJIbTAThl CBOEH pPabOTHI;
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OK4  ocymecTBisTh MOUCK HHPOPMAIIH, HEOOX0IUMOH 17151 () (HEKTUBHOTO
BBINIOJTHEHUS ITPO(PECCHOHATIBHBIX 3aJ1a4;

OK 5  wucnonk3oBarh HHGOPMAMOHHO-KOMMYHHKAIIUOHHBIE TEXHOJIOTHUH B
npodeccnoHaIBHOM 1eSATETbHOCTH;

OK 6  paborars B koMaHe, YPHEKTUBHO OOMIATHCS € KOJIJIETaMU, PYKOBOICTBOM.

OK7  Bbparb OTBETCTBEHHOCTH 3a paOOTy YIEHOB KOMaH/bl (TIOJUNHEHHBIX),
3a pe3yJbTaT BBIOJIHEHUS 3a/JaHUM.

1.4. PexoMeHnyeMoe KOJIU4YECTBO YACOB HA OCBOEHHE NMPOrpaMMbl TUCHMILIUHBI
MaxkcumainbHas yuyeOHast Harpy3ka ooyuatomuxcs - 190 4., B ToM uncie:

o0s13aTeNbHAs aynUTOpHAs yuyeOHast Harpy3Ka- 127 gacos;
caMoCTOsITeNIbHAs padoTa - 63 u

1.ITacmopt mporpaMmmel y4eOHOH qucuuIIMHbI «bUosorusn

1.106nacTh mpuUMEHEHHS MPOTPaMMBbI.
[Iporpamma yueOHON quCIUMIITUHBI «BHOTOTHS» SBIISETCS YacThIO OCHOBHOM

npodeccroHabHOM 00pazoBarenbHON mporpammel B cootBeTcTBUU ¢ PT'OC no npodeccun
(mpodeccusim) CITO texamdeckoro nmpoduist u odyqaromuecs B yupexaeaun CI1O no nanHomy
poUITIO0 U3YJarOT IPpeIMET B 00beMe 36 4YacoB 00s3aTeIbHON ayIMTOPHOU yaeOHOMH
Harpy3Kku

[Tpodeccun CITIO 13.01.10 DrekTpoMOHTED IO PEMOHTY B OOCTYKUBAHHIO
3EKTPoOoOOpyAOBaHUS ( TIO OTPACIISM)

1.2 MecTo TUCIUIIIMHBI B CTPYKTYpE OCHOBHOM IIpOodecCHOHabHON 00pa30BaTebHON
MPOrPaMMBI :
VYueOnas aucuurinHa «bruonorusy spisercs yaeOHbIM IPEIMETOM IO BBIOOPY U3 00s13aTeNbHON
npeaMmeTHoit obmactu «EctecTtBennple Haykm» PI'OC cpemnero obmiero oOpa3oBanus. B
npodeccHoHAbHBIX  00pa30BaTENbHBIX OPraHU3alUAX, pEATU3YIOIUX 00pa30BaATEIbHYIO
mporpaMmy cpeanero oOmero oOpazoBanusi B mnpeaenax ocBoenust OIIOIT CIIO na 6aze
OCHOBHOTO o0miero ooOpa3zoBanusi, y4yeOHas aucuuiimHa «buonorus» wu3ydaeTcs B
obmreoOpazoBarensHoM Iukie yudeObnoro riana OIIOIT CIIO na 6a3e OCHOBHOrO OOMIETo
oOpa3oBaHus ¢ noixydeHueM cpeasero odmiero oopazosanus (IITIIKPC, ITIICC3).
1.3.1lenu 1 33124 IUCUUIUINHBI, TPEOOBaHUS K pe3yabTaTaM OCBOCHUS AUCHUIUIMHEI.
B nporpamme ykazaHbl OCHOBHBIE TPEOOBaHMS K 3HAHHUSAM M YMEHHSIM YUaILUXCA.
Henn oOydyeHuss OMOJIOTUU: OBJIAJCHUE YYAIIUMUCS 3HAHUSAMU O KUBOW MPHpOJE, OOIIMMHU
METO/JIaMU €€ H3Yy4eHHUs, (OpMHUpOBaHUE HAYYHOW KapTUHBI Mmupa. [lokazaTe mMmpakTHUecKoe
MIpUMEHEeHHe OMOJIOTUYECKUX 3HAHUI KaK HAydHOW OCHOBBI OTNIEIBHBIX OTpaciiell MPOU3BOJICTBA
a TaKKe CIoCOOB! PAIIMOHAIBHOTO PUPOIOTIONH30BAHMUS.
TpeGoBanwus K 3HAHUSM:
XUMUYECKUI COCTaB KIIETKH- POJIb OPraHMYECKUX M HEOPraHMYeCKHX BEIIECTB, CTPOCHHUE
KIIETKU U (PYHKIIUU OTJENBbHBIX OPraHOUI0B; (HOPMBI pA3MHOXKEHHUSI; CTPOCHUE U (DYHKIIMH TEHa,
XpOMOCOM U UX pOJb B Mepeaaye reHeTHUecKoi MH(OpMaluu; 3aKOHBI HACTIEJACTBEHHOCTH U
W3MEHUYMBOCTH; HACJEICTBEHHBbIC 3a00JIEBAHUS;, METOJIbI CEJCKIIMU M Pa3BUTHE CENEKIMOHHOU
pabotel B bamkoprocrane; ydenne Y. JlapBuHA O ABIIKYIIMX CHJIaX DBOJIOLWHU; IBOJIONUS
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OpPraHu4ecKOTO MHpa U MPOHCXOXKACHUE UYEIOBEKA, KOJIOTUYECKHE MPOOIEMBI COBPEMEHHOCTH
U TIYTH UX PELICHHS.
TpeboBanus K yMEHUSM:
CpaBHUBATh CTPOCHHE DPACTHUTEIBHONW M KUBOTHOW KIIETKH; pEIIaTh 3a7aydl IO TEHETHKE,
00OCHOBBIBAaTh POJIb T€HETUKUM B MPO(PUIAKTHKE M JICYCHUU HACIEICTBEHHBIX 3a00JIeBaHUM;
3HATh O CEJICKIMOHHOW paboTe B CBOEM PETHMOHE; 3HATh O TUIIOTE3aX PAa3BUTHS KH3HU Ha 3eMIe
U TPOMCXOXKJIECHHE YEIIOBEKAa; 3HATh JKOJOTMYECKOe COCTOsiHME bamkoprocraHa; Teopuio
sBomtouuu Y. JlapBuna. OcBoenue
colepkaHus y4eOHOW IuCHMIUIMHBI «buonorus» oOecneynBaeT OOCTHXKEHHE CTyICHTaMHU
CIICAYIOIINX PE3yIbTATOB:

JIUYHOCMHBIX:

-BKJIFOUAIOIIIMM TOTOBHOCTh M CIIOCOOHOCTH 00YJaIOIIUXCSl K CAMOPA3BUTHIO U TUYHOCTHOMY
CaMOOIIPEIEICHHUIO,

- cOpMHUPOBAHHOCTH UX MOTHUBAIIMU K OOYYCHHIO U LIeJICHANIPaBICHHOM MO3HABATEILHOM
NESITETFHOCTH, CHCTEMbBI 3HAUUMBIX COLIMAIBHBIX U MEKJIUYHOCTHBIX OTHOIIICHHM, IIEHHOCTHO -
CMBICJIOBBIX YCTAaHOBOK, OTPaXKAIOIIUX JIMYHOCTHBIE U TPAKIAHCKHE TIO3UIUHU B JESTEIHHOCTH,
-aHTUKOPPYMIIMOHHOE MUPOBO33PECHHE

-IIpaBOCO3HAHHUE,

- DKOJIOTHYECKYIO KYJIBTYPY,

-CIIOCOOHOCTH CTaBUTH IEIH M CTPOUTH JKM3HEHHBIC TJIAHBI,

-CIIOCOOHOCTH K OCO3HAHHUIO POCCHICKOM Tpa JaHCKOW MACHTHYHOCTH B TIOJIMKYIBTYPHOM
COLINYME;

MemanpeomMemHuIM,

- BKJIIOYAIOIIUM OCBOEHHBIE 00Y4aIOIIMMUCS MEXIPEIMETHbIE IOHITHS U YHUBEPCAJIbHBIE
yueOHbIe JeCTBUS (peryasTUBHbIE, I03HABATEIbHbIE, KOMMYHUKATUBHBIE),

-CIOCOOHOCTH UX MCIOIb30BaHMS B MO3HABATENILHOM U COLIMAIBLHON MPAKTHKE,
-CaMOCTOSITeNIbHOCTD B IUTAHUPOBAHUH U OCYILIECTBICHUU YU€OHOU eATeIbHOCTH U
OpraHu3aluy yueOHOro COTPYAHUYECTBA C MeJaroraMu U CBEPCTHUKAMH,

-CIOCOOHOCTH K MOCTPOSHUIO MHAUBUIyaIbHOM 00pa30BaTeIbHON TPACKTOPHH,

-BJIaJICHUE HaBbIKAMH Y4€OHO-HCCIIEI0BATEIbCKON, MPOSKTHOM U COLMANbHON AEITEIbHOCTH;

npeoMemubiM

- ¢(hOpMUPOBAHHOCTH MPECTABICHHUIA O POJIH U MECTE OMOJIOTHUH B COBPEMEHHOM HAyYHOMH
KapTUHE MHPA; MIOHUMAaHUE PO OMOJIOTHH B (POPMHUPOBAHHUU KPYro3opa 1 (QyHKIIMOHAILHOU
IPaMOTHOCTH YEJIOBEKA JUTS PEIICHHS TPAKTUYCCKHX 3a/1a4;

- BJIQJICHUE OCHOBOTIOJIATAOIIUMHE MMOHITUSAMH M TIPEACTABICHUSMH O )KUBO MPHUPO/IE, e
YPOBHEBOM OpraHHU3aIMU U 3BOJIIOINH; YBEPEHHOE TIOJIh30BAHUE OUOJIOTHUECKOM
TEPMUHOJIOTHEH U CUMBOJIUKOIA;,

-BJIaJICHUE OCHOBHBIMU METOJIAMU HAYYHOTO MMO3HAHUS, HCIIOJIb3YEMbIMU TPU OUOJIOTMUECKUX
HCCIIEIOBAHUSIX KUBBIX O0BEKTOB M SKOCUCTEM: OMHCAHKE, U3MEPEHHE, TPOBEICHIE
HaOII0/ICHUI; BBISIBIICHHE U OLIEHKA aHTPOIMOTEHHBIX U3MEHEHUH B MPUPOJIE;
-C()OPMUPOBAHHOCTh YMEHUI OOBACHATH PE3YIbTAThl OMOIOTHYECKIX IKCTIEPUMEHTOB, peIIaTh
JJIeMEHTapHbIE OMOIOTHYECKHE 3a/1a4H;

-c()OpMUPOBAHHOCTH COOCTBEHHOH MO3UIIMY IO OTHOIICHHUIO K OMOIOTHYECKO nH(popMaIuy,
MOJIy4aeMOil M3 pa3HbIX HCTOUYHUKOB, K TTI00ATBHBIM HKOJIOTUYECKUM TPoOIeMaM | IMyTsIM HX
pelIeHHUS.

B pesynbrate u3ydeHus o01ieo0pa3oBaTeIbHOTO IUKIIA 00YJarOIIUiCs 10 0a30BBIM
JUCHMIUTMHAM JIOJDKEH 00J1a1aTh OOIMMH KOMIIETEHIIUSIMH, BKIIFOYAIONIUMHUCS B CEO0s
CIOCOOHOCTB:
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B pesynbraTe n3yueHus o0ieo0pa3oBaTeaIbHOrO IUKIA 00YJarOIIHiACs M0 0a30BbIM TUCITUTUTHHAM
JOJKEH 00J1a/1aTh OOIMMH KOMIIETEHUIUSIMHE, BKIIOYAIOIIMMHUCS B Ce0s1 CIIOCOOHOCTD:
OK 1  IloHMMaTh CyIIHOCTh U COLMATBHYIO 3HAYMMOCTH CBOEH Oymymei
npodeccuu, MPOsSBIATh K HEH YCTOHYMBBIN HHTEpEC.
OK 2  opranm3oBbIBaTH COOCTBEHHYIO JESATEIBHOCTD, UCXOIS U3 LIETH U CIIOCOO0B
€€ JIOCTHKEHUS, ONIPEIETICHHBIX PYKOBOIUTENIEM;

OK 3  ananu3upoBaTh pabOUyr0 CUTYAIUIO, OCYIIECTBISATh TEKYIIIUN U UTOTOBBII
KOHTPOJIb, OLIEHKY U KOPPEKLIHNIO COOCTBEHHO! EATEIbHOCTH, HECTU
OTBETCTBEHHOCTb 32 PE3YJIbTAaThl CBOEH padOThI;

OK4  ocymecTBisTh MOUCK HHPOPMAIIH, HEOOX0IUMOH 111 () (HEKTHBHOTO

BBITNIOJIHEHUS TPOECCUOHANBHBIX 3a/1a4;
OK 5  wucnons3oBaTh HHGPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH B
PO eCCUOHATBHON JIEATETLHOCTH;
OK 6  pabotath B koMaH/ie, PPEKTUBHO OOIMIATHCS C KOJIJIEraMH, PyKOBOJICTBOM,
KIIMEHTaMH;
OK7  Bbparb OTBETCTBEHHOCTH 3a paOOTy YIEHOB KOMaH/bl (TIOUNHEHHBIX),
3a pe3yabTaT BBINOJIHEHUS 3a/1aHu.

1.4. PexoMeHIyeMoO€ KOJIMYECTBO YaCOB HA OCBOEHUE NIPOIPAMMBI TUCHUTIIINHBI:

MaxkcumanbHas yueOHasi Harpys3ka 54
O06s13aTenbHas ayquTopHas yueOHas Harpys3ka 36
CamocrositenpHas paboTa 18

2. CTPYKTYPA U COJEPXKAHUE YUEFHOM JUCIATIIMHBI EcTecTBo3HAHNE
2.1. O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4eOHOIl padoThl

Bun yueOHo# padoThl Oobvem uacos
MaxkcumaJibHasi yueOHasi Harpy3ka (Bcero) 540
Oo6s13aTesibHAs Ay IUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 360
B TOM YHUCIJIE:
J1a00paTOPHBIE 3aHITHS 32
MIPAKTUYECKHUE 3aHITH 19
KOHTPOJIbHBIE PAOOTHI 22
camocTosiTeNnbHas (BHeayAuTopHasi) paboTa 180
B TOM YHUCIJIE:
Hmoeosas ammecmayus 6 ghopme oughghepenyuposannozo sauema

2. CTPYKTYPA U COJAEPKAHUE YYEBHOU JUCHUNIJINHBI ®usuka
2.1. O0beM y4eOHOM AUCHHUIIMHBI M BUABI Y4eOHO# padoThI

Bua yuyeOHo# padoThl Oovem uacos
MaxcuMmaJibHasi ydeOHasi HATpy3Ka (Bcero) 296
Oo0s3aTeibHAsA ayIMTOPHAsA yueOHas Harpy3Ka (Bcero) 197
B TOM YHCJIE:
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1a00paTOPHBIC 3aHSATHS 23

MIPAKTUYECKHUE 3aHITH 10
KOHTPOJIbHBIE paOOTHI 19
camocTosTeNbHas (BHEayqUTOpHas) paboTa 99

2. CTpyKTypa 4 cojep:KaHue Y4eOHOH TUCHUNIUHBI « X UMM SI»

2.1 O0beM y4eOHOI TMCHUIUINHBI, BUIBI Y4e0HO# padoThl

Buj yueOHo# paboTh KomnnuecTBo yacos
MaxkcumManbHas yaeOHasi Harpy3ka 190
OO6s13aTenpHas aymuTOpHAas yaeOHast Harpy3ka 127
B tom uncne : maboparopHbie 8
MIpaKTHYECKHe 6
KOHTPOJIbHBIE PA0OTHI 3
CamocrosTenabHas pabora 63

2. CTpyKkTypa H cojep:KaHue y4eOHOH TuCHUIVINHBI «buosorus
2.1 Obvem yuebnol oucyuniuHwl, 8Uobl yuebHoU pabomol

By yueOHO# paboThI KonuyecTBo yacoB
MakcumanbHasi yueOHast Harpy3Ka 54
OO6s3arenbHas ayaAuTOpHAs yaeOHass Harpy3ka 36

J1a00paTOPHBIE 3aHITHS 1
MPAKTUYCCKHUE 3aHATHS 3
CamocrosTenbHas padoTa 18

2.2 COJEP’)KAHUE YYEBHOU JUCIUIIJINHBI ®u3uka
BBenenne
®duznka — (pyHIaMeHTalbHasg HayKa O pupoje. EcTecTBeHHO-HAYYHBII METO TIO3HAHUS, €T0
BO3MOHOCTH M TPAHUILIBI MPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B MpoIiecce MO3HAHUS
npupoabl. MoaenupoBanre GU3NYECKUX SIBIEHUH U MpolieccoB. Posb skcriepuMeHTa U TEOpUM B
npolecce mo3Hanus npupoapl. Gusznueckas BenuurHa. [lorpenrtHoctu uaMepennii Gru3ndecKux
BenuurH. Ou3ndeckue 3aKoHbL. [ paHUIIbl MPUMEHUMOCTH (hru3nYecKuX 3aKoHOB. [ToHsTHE O
¢busnueckoit kapTune mupa. 3HaueHue Gpusuku npu ocsoenuu npodeccuit CI1O u
cnenuanbHocTer CIIO.
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1. Mexanuka

Kunematuka. Mexanunueckoe nemxkenue. [lepememenue. [1yrs. Ckopocts. PaBHOMEpHOE
MIPSIMOJIMHENHOE IBUJKEHHE. Y CKOpeHue. PaBHOIIEpEMEHHOE NPSAMOJIMHENHOE IBUKCHHUE.
CBoboaHoe naaenue. /[Bmkenue tena, OpoIIeHHOTo MO YTIOM K TOpu30HTY. PaBHOMepHOE
JBUKEHHE 110 OKPYKHOCTH.

3akonnl Mmexannku Horotona. [lepssiit 3akon Hetorona. Cuita. Macca. mniynbe. Bropoit
3akoH HptoToHa. OCHOBHOM 3aKOH KJlacCU4ecKoW AuHaMuku. Tperuii 3akoH HelotoHa. 3akoH
BCEMHUPHOTO TAroTeHus. I'paBurannonHoe nose. Cuna tsoxectu. Bec. CriocoObl n3MepeHust
Macchl Te1. CUilbl B MEXaHUKE.

3aKkoHbI COXpaHEeHHUs B MeXaHHKe. 3aKOH COXpaHEHHs UMITyJibca. PeakTuBHOE JABHKEHUE.
Pabora cunpl. Pabora moTeHnmanbHeIx cuil. MomuocTs. JHeprust. Kunetnyeckas sHeprus.
[ToTennmanpHas 3Heprus. 3aKOH COXpaHEHUs MEXaHU4YecKoi sHepruu. [IpuMeHenune 3akoHOB
COXpPaHEHHUSI.

Jlabopamopnusie pabomot

HccnenoBanue NBM>KEHUA TeJla MO JEHCTBUEM MOCTOSIHHOM CUJIbl. MI3ydeHue 3akoHa
coxpaHeHus uMmyibca. CoXxpaHeHHe MEXaHUYECKOM 3HEPTruy IpU JBMXKEHUHU Tela M0
NeMCTBUEM CHUJI TSDKECTH U YIIPYTOCTH.

CpaBHeHue pabOThI CUJIBI C U3MEHEHHEM KUHETUUYECKOW SHEepruu Tena.

N3ydeHne 3aKOHOB COXpaHEHUs Ha IpUMeEpe yAapa I1apoB U 0aNIMCTHYECKOTO MasiTHUKA.
N3ydenne ocoOeHHOCTEN CHIIbI TPEHUS (CKOJIbKEHUS).

2. OcHOBBI MOJIEKYJISIPHON PU3MKH U TEPMOAUHAMUKH

OcHOBBI MOJIEKYJISIPHO-KMHeTH4YecKoi Teopun. UneanbHblii ra3. OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KHHETHYECKON TeopuH. Pasmepsl 1 macca Mosiekyn u atoMoB. bpoyHoBckoe
newkenne. uddysus. Cuiasl 1 SHEPTUS MEKMOJIEKYIIPHOTO B3auMoaeiicTBus. CTpoeHune
ra3o00pa3HbIX, KUAKUX U TBEPBIX Tesl. CKOPOCTH IBUXKEHUS MOJIEKY U UX U3MEpPEHHE.
Wneanpusiii ra3. JlaBnenue raza. OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO-KUHETHUYECKON TEOPUH
ra3zoB. TemmepaTypa u ee uaMepenue. ['a30Bbie 3aKOHBI. AOCOJIOTHBIA HYJIb TEMIIEPATYPHI.
TepMoauHaMuyeckas mkajga TeMnepaTypbl. Y paBHEHUE COCTOSTHUS HACAIBHOTO raza. MossapHas
ra3oBasi IOCTOSTHHAS.

OcHoBbI TepMoAUHAMHUKH. OCHOBHBIE NTOHATUA U ONpeieieHUsl. BHyTpeHHss sHEprus
cucTeMbl. BHYyTpeHHsIs sHeprus uaeanbHoro raza. Pabora u remora kak Gopmbl epenadu
sHepruu. TenaoeMKocTh. Y ienbHas TeII0eMKOCTh. Y paBHEHHE TersioBoro 6ananca. [lepsoe
Hayajo TepMOJAUHAMUKU. AnuabatHbeii iporiecc. [Ipuanun nefictBus TemioBoi MamuHbl. KITJ]
TEIJIOBOTO ABUraTens. Bropoe Hauano tepMoauHaMUKU. TepMoanHaMHUUecKas IIKana
Temrneparyp. X0J0AuIbHbIe MalllMHbIL. TeroBble npurarenu. OxpaHa npupoibl.

CaoiicTBa napos. Vcnapenue u konaeHcauus. HacblnieHHbIi nap 1 ero cBOMCTBA.
AOComI0THAs M OTHOCUTEJIbHAS BIAXXHOCTh BO3ayXa. Touka pocsl. Kunenue. 3aBUCMMOCTh
TeMIepaTypbl KUIIEHUS OT JaBieHus. [leperperslil map u ero ucnoyb30BaHUE B TEXHUKE.
CaoiicTBa KuAKOCTeN. XapaKTepUCTUKA )KUIKOTO COCTOSIHUA BellecTBa. [[oBepXHOCTHBIN ClI0U
AKUJKOCTU. DHEPrusi HOBEPXHOCTHOTO CJIOS. SIBJIIEHUS HA TPAHUIIE )KUJIKOCTU C TBEPABIM TEJIOM.
Kanunnsipuele siBneHust.

CaoiicTBa TBepabIX TeJ. XapaKTepUCTUKA TBEPAOTO COCTOSHUA BEIIECTBA. YTIPYrue CBOMCTBA
TBEpJbIX TeN. 3akoH ['yka. Mexanudeckue cBOWCTBa TBEPAbIX Tel. TemnoBoe paciuupeHue
TBEPJBIX TN U KUAKocTel. [1naBiaeHue u kpuctaiau3amus.

Jlabopamopnwvie padbomot

N3mepenne BIaxXHOCTH BO3/1yXa.

N3mepeHne noBepXHOCTHOTO HATSHKEHUS )KUAKOCTH.

Habnronenue npouecca kpuctaumsanuu M3ydenue nedopmaiyy pacTsHKeHUs.

N3yueHune TenioBoro pacimpeHus TBEpAbIX Tell.

N3yueHne ocoOEHHOCTEN TEMJIOBOTO PACUIMPEHHS BOIBI.

3. DJIeKTPOAMHAMHUKA
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JIeKTpHYecKoe moJe. JIEKTpUUIEeCcKHe 3aps/ibl. 3aKOH COXpaHeHus 3apsaaa. 3akoH Kynona.
Dnektpuyeckoe nosie. HanpsikeHHOCTh aiieKTpuueckoro nojst. [IpuHimn cynepno3uimu nojiei.
PaGora cun snekrpocrarrueckoro nojs. [ToreHnuan. Pa3HOCTh MOTEHIIMATIOB.
DKBUTNIOTEHIIUATBHBIE TIOBEPXHOCTH. CBS3b MEXK Y HAMPSHKEHHOCTHIO U PA3HOCTHIO
MOTEHIIMAJIOB JIEKTPUUYECKOTO oIS, J{u3aeKkTpuku B anekTpudeckoM mnosie. [lonspuszanus
muaIiekTpukoB. [IpoBoHuky B anektpuueckom nosie. Konnencaropsl. Coenunenue
KOHJIGHCATOPOB B 0aTapero. DHEprusi 3apssKeHHOTO KOHICHCATOpa. DHEPTUs SIEKTPUIECKOTO
OJIsl.

3aKOHBI MOCTOSIHHOT0 TOKA. Y CIIOBUS, HEOOXOIUMBIC JIUISI BOSHUKHOBECHHSI U TIOITICPKAHUS
aNeKTprUeckoro Toka. Cuiia ToKa U TNIOTHOCTh TOKa. 3akoH Oma ji1s yuacTka uernu 6e3 D1C.
3aBUCUMOCTD JIEKTPUUYECKOTO COTIPOTUBIICHUS OT MaTepuaa, JUIMHbBI U TUIOIIAJH MONEPEYHOTO
CEYCHHS TTPOBOIHUKA. 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIIEHHUS TPOBOTHUKOB OT
TeMIepaTypbl. DIEKTPOABUKYIIAS CUJIa UICTOYHHKA TOKa. 3akoH OMa JyIst TIOJTHOM IIETIH.
Coenunenue nmpoBoIHUKOB. COeTMHEHNE HCTOYHUKOB AJIEKTPUUECKOM

sHepruu B 6arapero. 3akoH Jxoyns—IJlenna. Pabota 1 MOIIHOCTh 3JIEKTPUUECKOTO TOKA.
TermoBoe neHCTBUE TOKA.

DJIeKTPUYECKUH TOK B MOJynpoBoAHuKaX. COOCTBEHHAs MPOBOAMMOCTD MOJTYITPOBOJHUKOB.
[TonynpoBoAHUKOBBIE TPUOOPBHI.

Inexmpuueckuit mokK 6 pa3iuuHBIX cpedax. INeKmpudecKull mox 8 Memasnax. IneKmpoHHblU
eas. Paboma evixooa. Dnekmpuyeckuii mox 6 snekmponumax. dnexkmpoaus. 3akonvl Dapadesi.
IIpumenenue snexmponuza 6 mexuuxe. IneKmpuyecKuti mox 6 2asax u eaxyyme. Honuzayus
2aza. Buowi 2azoevix paspsoos. I[lonsamue o nnazme. Ceoticmea u npumeHenue 31eKmpOoHHbIX
nyuKo8. dnekmpuueckuti mox 6 nonynposoonuxax. Cobcmeennas npogooumMocms
noaynpoeooHukos. Ilonynpoeoonuxoswie npubopul.

MarnuTHoOe moJsie. BeKTOp MHAYKIIMY MarHUTHOTO MoJjs. J[elicTBUe MarHUTHOIO MOJIS Ha
NPAMOJIMHEHHBIN TPOBOJHUK C TOKOM. 3aKOH AMmepa. B3anmoneiicTBue TOKOB. MarHuTHBIN
noTok. PaGoTa 1mo nepemMenieHnio mpoBOJHUKA ¢ TOKOM B MarHUTHOM TioJie. JleiicTBue
MarHUTHOTO TOJIsl Ha ABKynuiics 3apan. Cuna Jlopenna. Onpenenenue yaeabHoro 3apsa.
Yckoputenu 3apspKEHHBIX 4acTHIL.

DJIEeKTPOMATHUTHASI MHAYKIUS. DJIEKTPOMarHUTHas UHAYKIKS. BuxpeBoe anekTpudeckoe
nosie. CaMOMHAYKIMS. DHEPTUsi MAarHUTHOTO TOJISL.

Jlabopamopnusie pabomot

N3yuenue 3akona OMa AJisl yqacTKa LelH, MOCJIeJ0BAaTeIbHOTO U NapauIeIbHOTO COSUHEHUS
MIPOBOHHUKOB.

N3yuenue 3akona Oma Jyist TOJTHOM 1EMu.

N3ydeHue sBneHUs AIEKTPOMArHUTHOW HHAYKIIUH.

Omnpenenenne kodhGuUIUEHTA MOJIE3HOTO JEHCTBHS SIEKTPUUECKOTO YalHUKA.

Omnpenenenre TeMnepaTypbl HUTH JIAMITbl HAKAJIMBaHUS.

Omnpenenenue 3/1C u BHyTpeHHETO COMPOTUBIICHHS UCTOUHUKA HAIIPSKEHUS.

4. KosieGanust 1 BOJIHbBI

Mexanuyeckue kojiedanus. KonebarensHoe nmwkenue. ['apmMoHndeckue kojaeOaHusl.
CBoOo1HBIE MeXaHUYeCKUE KoyieOaHus. JInHeltHble MexaHnYeckue KoebaTeabHble CHCTEMBI.
[IpeBpaienue sHeprun mpu kojaedaTenbHOM ABHKeHUH. CBOOOHBIE 3aTyXalOIIHe
MeXaHUYeCcKue KoyebaHus. BeIHyXIeHHbIe MEXaHUUYECKUE KOIeOaHusl.

Yupyrue BoJinbl. [loniepednsie U MpoA0JIbHBIE BOJHBI. XapaKTEPUCTHKU BOJIHBL. Y paBHEHHE
riockoi oerymeit Bonuel. MuTepdepenius BonH. [Tousatue o audpakiuuu BoIH. 3BYKOBBIE
BOJIHBI. YIIBTPa3BYK U €T0 IPUMEHEHHE.

DJIeKTPOMarHuTHbIe Kosie0anusi. CBOOOIHBIE AIEKTpOMArHuTHeIEe Kojiebanus. [IpeBparenue
SHEPruM B KOJIeOATeThHOM KOHTYpE. 3aTyXarollHe IeKTPOMarHuTHeIe konebanus. ['eneparop
HE3aTyXaIoUIUX AIEKTPOMArHUTHBIX KoieOaHui. BeIHYXIeHHBIE JIEKTPHUIECKHE KOJIeOaHu .
[Tepemennsiit Tok. ['eHepaTop nepemeHHOro Toka. EMKOCTHOE M MHAYKTHBHOE CONIPOTUBIICHUS
MePEeMEeHHOTO Toka. 3akoH OMa Ui SIeKTPUYECKO 1INy IepeMeHHoro Toka. PaboTa u
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MOIITHOCTh TMIEPEMEHHOT0 ToKa. I'eHepaTopsl Toka. TpanchopmaTopbl. TOKH BEICOKOH YaCTOTHI.
[Tonyuenue, nepenaya u pacupeieeHUE NIEKTPOIHEPTUH.

JIEKTPOMAarHUTHbIE BOJIHBI. DJIEKTPOMAarHUTHOE I10JI€ KaK 0COObII BUI MaTEPUU.
DnekTpoMarHuTHbIC BOJHBL. Bubparop I'epua. OTKpBITHIN KOJIeOATENbHBIA KOHTYP.
N3o6perenue paguo A. C. ITonoseiM. [lonsiTre o pagunocsssu. [IpumeHeHne 3IeKTpOMarHuTHBIX
BOJIH.

Jlabopamopnuwie pabomot

W3ydeHue 3aBUCUMOCTH Mepro/ia KojaeOaHU HUTSHOTO (MM IPYKUHHOT'0) MAasiTHUKA OT JIJIMHBI
HUTH (UM Macchl rpy3a). THAyKTUBHBIE U EMKOCTHOE CONPOTUBIIEHUS B LIEMH IEPEMEHHOTO
TOKa

5. Onruka

IIpupoaa cBera. CKOpoCTh pacipoCTpaHEHUs CBETa. 3aKOHBI OTPAXKEHUSI U IPETIOMJIICHUS CBETA.
[Tonnoe otpaxkenue. JIun3zpl. ['1a3 kak ontuyeckas cucrema. OnTu4eckre NpuoopoI.
BosanoBbie cBoiicTBa cBeTa. aTepdepenins cera. KorepeHTHOCTh CBETOBBIX JTyUeH.
WNuTtepdepenius B TOHKUX uieHKax. [lomockl paBHOM TonmuHel. Konbiia HetotoHa.
Wcnonb3oBanue untepdepeHny B Hayke U TexHuke. Judpaxnus cera. Judpaxnus Ha menu B
napajuienbHbIX Jy4yax. Judpakuuonnas pemerka. [lonsrue o ronorpaduu. [onspuzamms
nonepeynbix BoJH. [Tomsipuzanus ceeta. J[BoitHoe mydenpenomienue. [lomgpouasl. Jucnepcust
cBeta. Buapl ciexktpoB. CnekTpsl ucnyckanusi. CrieKTpsl MOTJOoMEHUs. YIbTpaduoneroBoe u
uH(ppakpacHoe uznydenus. Pentrenosckue nyun. X npupoja u cBoiicTBa.

Jlabopamopnwie pabomot

N3ydenue n3o0pakeHus NpeMeTOB B TOHKOU JIMH3E.

N3yuenue nuntepdepeHiuu 1 qudpakiium cBeTa.

['pamynpoBka CIEKTpOCKONA U ONPEAEIICHUE JTUHBI BOJHBI CIIEKTPAJIBHBIX JIMHUMN.

6. OcHogbl cneyuanbHoll meopuu OMHOCUMETbHOCIU

Hneapuanmnocmo mooynsn ckopocmu ceema 6 eaxyyme. Ilocmynametr Junwmetina.
IIpocmpancmeo u epemsa cneyuanvrot meopuu omuocumensnocmu. CesA3b Maccwvl u SHepeuu
€c680000HOU yacmuywl. IHepeusi NOKOSL.

7. dnemenmol K6AHMOBOU Pu3uxu

Keanmoeasn onmuka. Tennosoe uznyuenue. Pacnpedenenue snepeuu 6 cnekmpe abconiomuo
uéproeo mena. Keanmosas eunomesa Ilnanka. @omonwl. Bnewnuii pomosnekmpuueckuti
aghgpexm. Buympennuii hpomoagpgpexm. Tunvi homoanemenmos. Jasnenue ceema. Ilonsmue o
KOPNYCKYIAPHO-B80JIHOBOLL NPUpooe ceemd.

QDu3uka amoma. Passumue 632141006 Ha cmpoeHue geujecmsd. 3aKOHOMEPHOCMU 8 AMOMHbBIX
cnekmpax 6o0opooa. HAoeprnas moodenv amoma. Onvimol 3. Pezepghopoa. Mooenv amoma
6o0dopooa no H. bopy. ['unomesa oe Bpotiina. CoomunoweHnue neonpedenrénnocmeti I etizenbepea.
Keanmosvie cenepamopui.

du3uka aTOMHOro0 sApa. EcrecTBeHHas palu0akTUBHOCTh. 3aKOH PaIMOAKTUBHOTO pacraja.
CriocoObl HaOMIOIEHUS U PETUCTPAIUH 3apsbKeHHBIX yacTull. Dddext Bapunosa —YepeHkona.
Crpoenue aToMHOTO siipa. JledekT Macchl, SHEPTHsl CBSI3U U YCTOMYUBOCTH AaTOMHBIX SIIIED.
Anepuble peakuuu. VIcKyccTBeHHasi paiuOaKTUBHOCTb. Jlenenue Tsxensix saep. Llennas
slIepHas peakuus. Ynpasisemas LenHas peakuus. Anepusiii peakrop. [lonydyenne
pasMoOaKTUBHBIX U30TONOB U UX IPUMEHEHUE. bruonorndyeckoe neicTBUe paiOaKTUBHBIX
U3JIy4eHU. DIEeMEHTapHbIE YaCTULIBI.

2.2. Conep:xanue y4eOHOM IMCUMILTHHBI

BBenenne
Hayunbie MeTo1b1 TO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI. POJIb SKCIEpUMEHTA U TEOPUU B
xumun. MoIenupoBaHUuE XUMUYECKUX MPOIECCOB. 3HAUEHNUE XUMUU TIPU OCBOCHUU TIpodeccuit
CIO u cnermansaocteit CITO Texauueckoro npoduiis npodeccnoHaIbHOTO 00pa30BaHHUS.

26



1. O0mas 1 Heoprannyeckass XMMHA
1.1. OcHOBHBIE NOHATHS U 3aKOHBI XUMUK OCHOBHBIE MTOHATHUSL XUMUU. BemiecTtBo. AToM.
Monekyna. XuMuueckuil aeMent. Amiotpomnus. [IpocTeie u cloxHbIE BELIECTBA.
KauecTBeHHBIN U KOJTMYECTBEHHBIN COCTaB BEIIECTB. XUMUYECKUE 3HAKU U (POPMYJIBIL.
OTtHocuTenbHBIE aTOMHAs U MOJIEKy sipHas Macchl. KonnuecTBo BemecTBa. OCHOBHBIE 3aKOHbI
xuMuH. CTeXMOMETpHs. 3aKOH COXPAaHEHHs MacChl BEIIECTB. 3aKOH ITOCTOSIHCTBA COCTaBa
BELLECTB MOJIEKYJSIPHON CTPYKTYphl. 3aKOH ABOra/ipo U CIEJICTBUS U3 Hero. PacueTHble 3a1aun
Ha HaXOXJICHHE OTHOCHUTEIBLHON MOJIEKYJISIPHON MAacChl, ONPEACICHUE MACCOBOM 10U
XMUMHMYECKUX 3JIEMEHTOB B CJIOKHOM BELLECTBE.
1.2. Ilepuoanueckuii 3akoH u [lepuoauueckas cucrema xumMuueckux anementos /1. 1.
MemnneneeBa u ctpoenue aroma [lepuonnuecknii 3axon Jl. . MenpaeneeBa. Otkpsitue [ .U.
MenneneeBsiM [lepuoaudeckoro 3akona. [lepuoanueckuii 3akoH B popmynupoBke JI. U.
Menneneesa.
[Tepuoanueckas TabauIa XUMUYECKUX DJIEMEHTOB — Tpadrueckoe 0ToOpaxxeHne
MepUOINUECKOro 3akoHa. CTpyKTypa NepruoAuYecKoi TabnuIIbl: Iepruo/ibl (Majble U O0JbIINE),
rpynmnsl (raaBHas ¥ nooboyHasi).Ctpoenue atoma u [lepuoanueckuit 3akon JI. . Menaeneesa.
ATOM — cnokHas yactuua. Sapo (MpoTOHBI M HEUTPOHBI) U ANIEKTPOHHAsA 000s04Ka. M30TOMBIL.
CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MajlbIX NMepHo10B. OCOOEHHOCTH
CTPOEHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIINX MEPHOIOB (IIEPEXOTHBIX
aneMeHToB). [lonsTHE 00 OpOUTANAX. S-, p- U d-opOuTaNIN. DNEKTPOHHBIE KOH(UTYpaLIuU
aTOMOB XUMHUecKuX 3rneMeHToB. CoBpeMmeHHas popmynrpoBka [lepuoanueckoro 3akoHa.
3nauenue [lepnonnueckoro 3akona u [leproauueckoil cMHCTEMBbI XMMUYECKUX 371eMeHTOB J[. 1.
MenneneeBa a1 pa3-BUTHS HAyKH U IOHUMaHUSI XUMUYECKOM KapTUHBI MUpa.
JlaGopaTopHsbIii onibIT :MoaenupoBanue noctpoeHus [leproauaeckoit TaOIUITbI XUMUYECKUX
3JIEMEHTOB.

1.3. Ctpoenue BemectBa MonHas xumudeckas cBsi3b. KaTHOHBI, MX 00pa3oBaHUE U3 aTOMOB B
pe3yibTare npolecca OKUCIEeHUs. AHUOHBL, UX 00pa30BaHKME U3 aTOMOB B Pe3yJIbTaTe Mpolecca
BOCCTaHOBJICHUS.

HonHas cBA3b KaK CBS3b MEXy KATHOHAMH U aHMOHAMHU 32 CUET 3JIEKTPOCTaTUYECKOIO
nputskeHus. Kinaccudukanus HOHOB: 110 COCTaBY, 3HAKY 3apsAa, HAIMYMIO THJIPaTHON
o0osouku. MonHble kpuctamuimyeckue penietkd. CBocTBa BEIECTB C HOHHBIM THUIIOM
KpHucTanieckoil pemerku. KoBanenTHast xumudeckas cBsi3b. MexaHu3M 00pa3oBaHMs
KOBAJICHTHOH CBsI3U (OOMEHHBII U JOHOPHO-aKLIENTOPHBIN). DIEKTPOOTPULIATEIbHOCTb.
KoBanenTHble NOJSpHAsA U HENOJSAPHAsA CBA3U. KpaTHOCTh KOBaJeHTHOH CBsA3U. MoOJEKyIspHbIE
Y aTOMHBIE KpUCTa/NINYeCKUE perieTki. CBOMCTBA BEUIECTB € MOJIEKYJIIPHBIMA U @TOMHBIMU
KPUCTAJNIMYECKUMH pelieTkamMu. MeTtandeckas cBsi3b. Merauinyeckass KpUCTaIUIMYECKas
pelIeTKa U METaJIM4eCcKas XUMU4IecKas cBs13b. Du3nueckue CBONCTBA METAJUIOB. ArperaTHble
COCTOSIHUS BEILIECTB U BOJIOPOJIHAS CBsI3b. TBEp/0E, )KUAKOE U ra3000pa3HOe COCTOSHUS
BelecTB. [lepexon BemecTsa U3 0THOrO arperaTHOro CoCTOsIHUSA B Apyroe. BogopoaHas cBs3b.
Yucrele BemecTsa u cMecu. [lonsatue o cMecu BeniecTs. ['OMOT€HHBIE U T€TEPOrE€HHBIE CMECH.
CocraB cmeceil: 00beMHasi 1 MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MaccoBasi J10JIsl IpUMecei.
HucnepcHble cucteMsl. [TonsTie o nucnepcHoit cucteme. JucnepcHas ¢asza u AucepcuoHHas
cpena. Knaccudukauus qucnepcHbix cucteM. [IoHATHE 0 KOJUIOMAHBIX CUCTEMAX.
JIaGopatopHbie onbIThl : CBOWCTBA JUCTIEPCHBIX CUCTEM .

1.4. Bona. PactBopsl. Dnexrponurnueckas auccouuanust Bona. PactBopsl. PacTBopenue. Bona
KaK pacTBOpUTEIb. PacTBOpUMOCTh BewecTB. HachlleHHbIE, HEHACBIILIEHHBIE, IIEPECHICHHBIC
pacTBOpBl. 3aBUCUMOCTb PACTBOPUMOCTH Ia30B, JKUIAKOCTEW U TBEPBIX BELIECTB OT Pa3INYHbIX
¢daxTopoB. MaccoBast 10J151 paCTBOPEHHOT'O BEIIECTBA. DIIEKTPOJIUTHYUECKAS TUCCOLIMAIINS.
DNEKTPOIUTHI U HE ANEKTPOJIUTHL. DIEKTPOIUTHUECKAS AUCcOoLUanusa. MexaHn3Mbl
JJIEKTPOJIUTUYECKON JUCCOLMALINY IJIS BEIECTB C PA3IMYHBIMU TUIIAMU XUMUYECKOU CBSA3U.
I'mppatupoBaHHBIE U HE TMAPATUPOBAHHBIE HOHBI. CTENEHDb MIEKTPOJIUTUIECKON JUCCOLMALUY.
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CunbHble U cradble 3MeKTpoauThl. OCHOBHBIE TIOJIOKEHUS TEOPUHU DIICKTPOIUTHUECKON
muccouuanuu. KucinoTsl, OCHOBaHUS M COJIM KAaK 3JIEKTPOJIMUTHI.

[IpakTrueckoe 3ansatue. [IpurotoBieHre pacTBopa 3aJaHHON KOHLIEHTPALUU

1.5. Knaccudukaiiys HEOpraHMIeCKUX COSAMHCHUN U UX CBOMCTBA

Kucnotel u ux cBoiicTBa. KHCIOTHI Kak 3JIEKTPOJIUTHI, UX KIACCU(PHUKAIUS IO PA3TUIHBIM
IpU3HaKaM. XMMUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUU AJIEKTPOIUTUUECKON AUCCOLMALIMH.
Oco0eHHOCTH B3aMMO/ICHCTBHSI KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHUCIIOT C METAJIJIAMH.
OcHoBHbIE CLIOCOOBI MOTY4YeHUs KUCI0Thl. OCHOBaHUS U UX cBOMCTBA. OCHOBaHUS Kak
AJIEKTPOJIUTHI, UX KJIACCU(DUKAIUS 110 PA3IMYHBIM IPpU3HAaKaM. XMMUYECKHUE CBOMCTBA
OCHOBAHUH B CBETE TEOPUHU AIEKTPOJIUTUUECKON Auccornanuu. PasnoskeHnne HepacTBOPUMBIX B
BoJie ocHOBaHMUi. OCHOBHBIE CITIOCOOBI TOJTydeHus: ocHOBaHu. Conu 1 ux cBoiictBa. Coiu Kak
anekTposiuThl. CoJiu CpeIHKE, KUCITbIE U OCHOBHBIE. XUMHUYECKHUE CBOMCTBA COJIEH B CBETE
TEOPUHU AIEKTPOJIMTUUECKON aucconuanui. CrnocoObl nomydeHus conei. ['maponus comel.
Oxkcunpl u ux coiictBa. CosieoOpasyromniue u HecoseoOpa3yromiue okcuasl. OCHOBHEIE,
amM(pOoTepHbIE U KUCIOTHBIE OKCUBI. 3aBUCUMOCTb XapaKTepa OKCHJIA OT CTEIIEHH OKUCIICHUS
00pa3zyrolero ero MeTauia. XuMAYECKUe CBOMCTBA OKCHAOB. [lomydeHune okcuaoB.
JlaGopaTopHbIe ONBITEI: XUMUYECKHAE CBOMCTBA KHCIIOT, COJIEH U THIPOKCHUIIOB.

1.6. Xumnueckue peakunu Knaccudukanus XMMHYECKUX peakiui

. Peakuuu coennuenus, paznokeHus, 3amerienus, ooMena. Karanutuueckue peakiuu.
OO6patumbie 1 HeOOpaTUMBIE peakiiui. [ OMOTEHHBIC U TETEPOTCHHBIC PEAKIIHH.
DK30TepMUYECKHE U SHAOTEpMUUYECKUE peakinu. TemnoBoil 3¢ ekt XUMUYECKUX peakuil.
Tepmoxumuueckue ypaBHeHUs. OKUCITUTEIBHO-BOCCTAHOBUTEIbHBIE peakiuu. CTeneHb
okucneHus. OKUCIUTENb U BOCCTaHOBJIEHHE. BoccraHoBHTEND 1 OKHCIeHNE. MeTo
AIIEKTPOHHOTO OaslaHca AJ1sl COCTABJICHUS YPaBHEHUN OKUCIUTEIHbHO-BOCCTAaHO-BUTEIBHBIX
peakuuii. CKOpOCTh XUMHYECKUX peakiui. [IoHsITHE O CKOPOCTH XUMUYECKUX PEaAKIUA.
3aBUCUMOCTb CKOPOCTH XMMHUYECKHUX PEeaKLUi OT pa3inuHbIX (JaKTOPOB: MPHUPOIbI
pearupyromux BEUECTB, UX KOHIIEHTPALMH, TEMIIEPATyphl, IOBEPXHOCTH CONTPUKOCHOBEHUS U
WCIIOJIb30BaHUS KaTanu3aTopoB. OOpaTUMOCTh XUMHUUYECKHUX peakiiuii. OOpaTuMbie 1
HeoOpaTHMbIe peaKIIMU. XUMUYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEIICHHUS.

Jlaboparopublie onbIThl: CKOPOCTh XUM. peakiuidl. DakTopsl, BIAUSIONIME HA CKOPOCTh PEaKIUU.
1.7. MeTanibl 1 HEMETaIIbI

Mertaibl. OcOOEHHOCTH CTPOEHUSI ATOMOB M KpUCTAJLIOB. PU3NYECKUE CBOIICTBA METAJLIOB.
Knaccudukanus MeTaioB no pa3inyHbIM Ipu3HaKaM. XUMHUYECKUE CBOMCTBA METaJIOB.
DNEeKTPOXUMHUYECKUH Pl HAMPsDKEHUH MeTallioB. Meramutorepmust. O01mue crnocoob!
noxy4yeHus: MerauioB. [lonarue o metamtypruu. [lupomeramnyprus, ruIpOMETALTYPIHUs U
anekrpomeTautyprusi. CriiaBel yepHbie U 11BeTHbIE. HemeTamnbsl. OCOOEHHOCTH CTPOCHUS
aTomMoB. HemeTamibl — npocThie BelecTBa. 3aBUCUMOCTh CBOMCTB TAJIOTEHOB OT UX MOJIOXKEHUS
B nepuoandeckoil cucreme. OKUCIUTENbHbIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIJIOB B
3aBUCHUMOCTH OT UX MOJIOKEHUS B PALY AIEKTPOOTPULATEIBHOCTH.

JIaGopaTopHbIe ONBITHI : 3aKanKa U OTIYCK cTanu. O3HAKOMIIEHHE CO CTPYKTYpPaMH Ceporo u
6enoro uyryHna. Pacnio3naBanue py xxenesa.

2. Opranuyeckasi XuMus
2.1. OCHOBHBIE MOHATHUS OPraHUYECKON XMMHUH U TEOPUS CTPOCHUSI OPraHU4YECKUX COE€IMHEHNN
IIpenmer oprannueckoit xumuu. [IpupoaHble, HICKYCCTBEHHBIE U CUHTETUYECKUE OPTAaHUYECKUE
BelecTBa. CpaBHEHHE OPraHMUYECKUX BEIIECTB C HEOPraHM4eCKUMH. BaneHTHOCTE. XuMHuueckoe
CTPOEHHE KaK NOPAAOK COEANHEHNS aTOMOB B MOJIEKYJIBI 110 BaJIEHTHOCTH. Teopus CTpOeHUs
oprannueckux coeauHeHnii A.M. bytiepoBa. OCHOBHBIE II0JIOKEHUS TEOPUU XUMUYECKOTO
cTpoeHus. M3omepus 1 n3oMepbl. XumMuueckre GopMysbl U MOJEITH MOJIEKY B OPraHUYeCKOM
xumuu. Knaccudukanus opranndeckux BemiectB. Kiaccudukanus BemmecTB M0 CTPOSHUIO
YTJIEPOJHOTO CKeJIeTa U HAIMYMIO (PYyHKIMOHATBHBIX Ipymil. 'omonoru u romosiorusi. Hauana
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nomenkiarypel IUPAC. Knaccudukanus peakiuii B oprannueckoi xumun. Peakiun
IIPUCOEIUHEHMS (TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TH/IP TaJOr€HUPOBAHUS, TUAPATALINHN).
Peakuuu oTmiernenus (qeruprupoBaHms, JETUIpOrallor€HHpOBaHus, Aeruapatanun). Peakunn
3amenieHus. Peakuyu n3omepusanuu.

JIaGopatopHslii onbIT: VI3roToBieHNE MOJIENIeH MOJIEKYJl OPraHUYECKUX BEIECTB.

2.2. YrieBoJ0po/ibl U UX MPUPOJHBIE HCTOYHUKH AJIKaHBbI.

AJKaHBI: TOMOJIOTUYECKUH P, U30MEPHSI 1 HOMEHKIIATYpa aJIkaHOB. XMMUYECKUE CBOMCTBA
aJIKaHOB (MeTaHa, dTaHa): TOPEHHE, 3aMELIEHHUE, pa3iokKeHe, Jeruapruposanue. [Ipumenenne

QJIKAHOB HAa OCHOBE CBOMCTB.

AJKeHBI. DTUJIEH, €Tr0 TOJIydeHHE (JIEruAPUPOBAHUEM dTaHA, ACTIOTUMEPHU3aLIUCH
MOJIMATHIIEHA). ] 'oMoIornuecKkuil psi, M30MepHsl, HOMEHKJIATypa alKeHOB. XUMHUYECKUE

CBOICTBa 3TUJIEHA: TOPEHHE, KaUeCTBEHHbIE peaknu (0OeciBeunBaHNEe OPOMHOI BOJIBI U
pacTBopa IepMaHraHara Kajaus), ruaparanus, noaumepusanus .Jlpumenenue sTuneHa Ha
OCHOBE CBOMCTB
Juens! u kayuyku. [loHsTHE O AMEHAX KaK YIJIEBOJOPOAAX C IBYMs IBOMHBIMU CBSI3SIMHU.
ComnpspxkeHHble TueHbl. XMMUYECKHe CBOiicTBa OyraaueHa-1,3 u n3omnpeHa: o6ecliBeUnBaHue
OpOMHOI BOJBI M MOJIMMEpH3alus B Kayuyku. HaTypanbHbIi 1 CHHTETUYECKUE KAaydyKH.
Pe3una.

Anxunbl. AnetuieH . XMMUYECKHE CBOMCTBA alleTUJIEHA: TOpeHre, 00ecIBeUrnBaHNE OPOMHOM
BO/Ibl, IPUCOEIMHEHUN XJIOPOBOJOPOIa U ruapaTanus. [[pumeHeHme aleTuieHa Ha OCHOBE

CBOMCTB. MeXKI1accoBast N30MEpHs C aJKaIueHaMU
.Apenbl. beH3on. Xumnyeckue cBoiicTBa O6eH30J1a: TOpeHne, peakluy 3aMenieHus (ra-
JIOTeHHpOBaHue, HUTpoBaHue). [I[puMeneHne GeH3071a Ha OCHOBE CBOMCTB.

[IpupoaHbIe UCTOYHUKH YIIIE€BOA0POI0B. [IprpoaHbIil ra3: cocTaB, NPUMEHEHHE B Ka-4ECTBE
tormmBa. Hedte. CoctaB u nmepepabotka HedTu. [leperonka nedpru. Hedgrenpoaykrs
JlaGopaTopHbie onbITh :O3HaKOMIJICHHE C KOJIJIEKIIMEH 00pa3IioB HETH U IPOTYKTOB €€
nepepadoTku. O3HAKOMIICHUE C KOJUICKITUEH KaydyKOB M 00pa3iiaMu U3IeJIui U3 PE3UHBI.

2.3. Kucnopoacoaepxamnyge OpraHu4ecKie CoeIMHEHUS

Cruprel. [Tomyuenue staHoma OpOKEHUEM TITIOKO3bI U THApaTanuen sTuineHa. [ uapok-cunpHas
rpymnmna Kak ¢pyHkuuoHanabHas. [loHsTHEe 0 mpenebHbIX 0JHOATOMHBIX CIIUPTaX. XUMUYECKHE
CBOJCTBa 3TaHOJIA: B3aUMOJCHCTBUE C HATPUEM, 00pa30BaHUE MPOCTHIX U

13cnoxHbIx 3(pupoB, okuciaeHue B aabaerui. [IpuMenenre aTanoia Ha OCHOBE CBOMCTB.
AJKOTroIM3M, €ro MOCIeACTBUS AJIsl OpPraHu3Ma YelIOBeKa U MpeaynpeKIeHHE.

['muuepun kak npeacTaBUTeNlb MHOTOATOMHBIX ciipToB. KauecTBeHHas peakuus Ha
MHOTOATOMHbIE cupThl. [IpuMenenune riuiepruHa

.Oenoin. duznueckne U XMMUYECKUE CBOMCTBA (heHoa. B3anMHoe BiIMsHEE aTOMOB B MOJIEKYJIe
(dbeHoa: B3aMMOJICICTBUE C THIPOKCHIOM HATPUS U a30THOU kucnotoi. [Ipu-menenue genomna
Ha OCHOBE CBOWCTB
Anspaeruanl. [lonarue o0 anpaerugax. Anbaeruinas rpymnmna Kak (yHKIHOHaIbHAsl.
dopmanblIerui U ero CBOMCTBA: OKUCIIEHNE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOMUN crupt. [lomydyeHne anbAeruioB OKUCICHHEM COOTBETCTBYIOIIUX CITUPTOB.
ITpumenenue popmasipieruaa Ha OCHOBE ero cBoicTB. Kap6oHoBbIe kucaoThl. [loHsATHE O
KapOOHOBBIX KucioTax. KapbokcunpHas rpymnmna Kak QyHKIHOHANbHAs. ['oMoornyeckuit ps
MpeJeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [TomyueHre kapOOHOBBIX KUCIIOT
OKHCIICHHEM aJIbJIETUI0B. XUMHUYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI: OOIME CBOMCTBA C
MUHEpaIbHBIMH KHCIIOTAMU U peakius srepudukarnuu. [I[pumeHeHrne ykCycHOM KUCIOTHI Ha
OCHOBE CBOMCTB. BbICIIMe )KUPHBIE KUCIOTHI HA IPUMEPE MATbMUTUHOBON M CTEAPUHOBOM.
Crnoxwuble 3¢upsl 1 xupsl. [lonyuenne cinoxHbIX 3pupoB peakuueit srepudukanuu. CroxHbe
3¢upHI B IpUpo/e, uX 3HaueHue. [IpuMeHeHne cioxHbIX 3(UpoB Ha OCHOBE CBOMCTB. JKHUpHI Kak
cioxxHble a¢upel. Kinaccudukarys »kupoB. XuMHUECKHE CBOMCTBA KUPOB: THIPOJIN3 U
TUIPUPOBAHUE )KUJIKUX KUPOB. [IpMeHeHne :K1UpoB Ha OCHOBE CBOMCTB. MbLIa.
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YraeBobl. YTII€BOIbI, UX KIaccU(pUKAIMs: MOHOCaxapu /sl (TI0K03a, (PYKTO3a), AMcaxapuabl
(caxapo3a) u nojucaxapu/ibl (Kpaxmai U 1esuTi0i103a). [ 1110k03a — BemecTBo ¢ IBOMCTBEHHOM
¢byHkumeit — anpaerugocnupT. XUMUYECKUE CBOMCTBA TITFOKO3bI: OKHCICHUE B TITFOKOHOBYIO
KHCJIOTY, BOCCTAHOBJICHUE B COPOHT, CIIUPTOBOE OposkeHue. I[ppuMeHeHne rirroKo36l Ha OCHOBE
CBOMCTB .3Hau€HUE YIJIEBOJOB B KUBOM NPUPOJE U KU3HU uenoBeka. [loHsaTHe 0 peakuusax
MOJIMKOHJIEHCALIUY U TUJIPOJIM3a Ha IPUMEPE B3aUMOIIPEBPALLIEHUI: TJIF0K03a <> MOJIHcaxapu/l.
JIaGoparopHble onbIThl: PacTBOpeHME INIHMIIEpUHA B BOJE U B3aUMOJICHCTBUE C THIPOKCUIOM
meau (IT).CBolicTBa yKCYCHOUM KUCIIOTHI, OOIIME CO CBOMCTBAMH MHUHEPAIBHBIX KHCIIOT.
Jloka3aTesnbCcTBO HEMPEEIBbHOTO XapaKTepa )KUIKOTro xKupa. BzaumoeiicTBue ritoko3bl U
caxaposbl ¢ Tuzpokcuiom meau (II).KauectBennast peakiys Ha Kpaxma

2.4. Azotcoaepikaiiue opranndeckue coeuHeHus. [lomumepsr

Awmunsbl. [lonsitue 06 amunax. Anudarrudeckiue aMuHbI, UX KJacCu(UKAIUs 1 HOMEHKIIATypa.
AHWINH Kak oprannyeckoe ocHoBaHue. [lonyuenue anunuHa u3 HuUTpoOeH3ona. [Ipumenenne
AQHWJIMHA HA OCHOBE CBOMWCTB.

AMMHOKHUCIOTHI. AMUHOKHUCIIOTHI Kak aMpOTepHbIE TUPYHKITHOHATBHBIE OPraHUYECKHE
COEMHEHUS. XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJICHCTBUE CO MIEJI0YaMM, KAUCIOTaMU
U JApYT C ApYroMm (peaxiuus NoJuKoHaeHcaun). [lentuanas cBA3b U MOJIUNIENTHIBI.
[IpumeHeHre aMUHOKHUCIIOT HA OCHOBE CBOMCTB

.benku. [lepBuunas, BropudHasi, TpeTUYHAs CTPYKTYpbI OETKOB. XUMUYECKHE CBONCTBA OEIIKOB:
ropeHue, JeHaTypauus, THAPOIn3, IIBETHbIE peakluu. buosornyeckue GyHKIUNA OEIKOB.
[Tonumepsl. benku u nonmcaxapubl Kak OMOTIOTUMEPHI

Jlnactmaccel. [TonydyeHne nommMepoB peakiuei moaIuMepr3alui U MOJUKOHACHCAIIUH.
TepmonuacTuuHble U TepMOpEaKTUBHBIE MacTMmacchl. [IpeacraBurenu miaactmace. Bonokna, nx
knaccudukanus. [lomyyenue BosokoH. OTAENbHBIC TPEACTABUTEIN XUMUUYECKUX BOJIOKOH.
.Jlaboparopnsie onbITEl. PacTBOpeHne 6einkoB B Boje. OOHapyxXeHHE OETKOB B MOJIOKE U
MsicHOM OynboHe .JleHaTyparust pacTBopa 0eika KyprHHOTO SiIia CIUPTOM, PAaCTBOPAMH COJICH
TSKEIIBIX METAJUIOB U IPY HAarpEBaHUMU.

[IpakTuueckue 3ansaTus. Pacno3naBanme miactMacc U BOJIOKOH. [IpoduibHbIe 1
npodeccroHaIbHO 3HAYUMBbIE 3JIEMEHTHI COJiepKaHusl. AMUHOKAIIPOHOBAs KuciaoTa. KanpoH kak
MIpeICTaBUTEINb MMOJIMAMUTHBIX BOJOKOH. Mcronb30BaHue ruposmsa 6eaKkoB B
npoMblieHHocTy. [loauBuHmIXIIOpu, nonurerparopatuseH (TedioH).
®enonodopmanpaeruaabie mwactMmacesl. Lemnynounn. [IpoMebliieHHOE TPOU3BOACTBO
XUMHUYECKUX BOJOKOH.

COJIEP)KAHUE YUYEBHOM JUCIUTIIMHBI
Bsenenue
OOBeKT u3ydyeHus: 6noJIoTuu — KuBast npupoja. [Ipu3Haku KUBBIX OPraHU3MOB U UX
MHOTroo6pa3sue. YpoBHeBasi OpraHU3alus )KUBOM NPUPO/IbI M 3BOJIIOLUS. MeTO bl TO3HAHUS
XKUBOU mpupoabl. O61IMe 3aKOHOMEepHOCTH Ouostoruu. Posb 6uosioruu B popMupoBaHUH
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHBI MUPA U MIPAKTUYECKON ACATEIbHOCTH JIFOIEH.
3HayeHue OMOJIOTUH ITPU OCBOEHUHM ITpodeccuil M CeluaIbHOCTeH CpeTHEro
npodeccruoHaIBHOTO 00pa30BaHMsL.
1. YYEHUE O KJIETKE
XuMuyeckas Opranu3anus KieTku. Knetka — aieMeHTapHas )KuBasi CUCTEMAa U OCHOBHAs
CTPYKTYpHO-(DYHKIIMOHAIbHAs €IMHHIIA BCEX )KHMBBIX OpraHu3MoB. KparTkas uctopus nuzyuyeHus
KJIETKU. XUMUYecKasi opranuzanus KiaeTku. OpraHiuecKkue 1 HEOpraHn4eCcKHe BEIecTBa
KJIETKH Y JKUBBIX OpPraHu3MOB. benku, yriieBoabl, JIUIN/IbI, HYKJICMHOBBIE KUCIOTHI U UX POJIb B
kierke. CTpoeHue u GyHKIUU KIeTKU. [I[pokapHOTHUECKUE U YKaPUOTHUECKUE KIIETKH.
Bupycsl kak HekineTouHas popMa KHU3HH U UX 3HaueHHe. bopbOa ¢ BUpYyCHBIMU 3200J1€BaHUAMHU
(CII u np.) Huronnasma u kierouHas memOpana. OpraHouasl kieTku. OOMEH BeIIecTB U
IpeBpallleHue SHepruu B kieTke. [lnactuueckuii u sneprerruueckuii oomen. Ctpoenue u
¢ynkuuu xpomocom. JIHK — Hocurens HacneacTBeHHOH nHpopmarun. Perumkanus JJHK.
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I'en. 'enernueckuii koa. buocunres Oenka. XKusHeHHsli nukn kieTku. Knetku u ux
pa3HooOpa3ue B MHOTOKJIETOYHOM opranu3me. uddepennmporka kinetok. Kierounas teopus
CTPOEHHUS OPraHu3MoB. MUTO3

2. OPTAHU3M. PABMHOXEHUWE U UHAUBUAY AJIbHOE PASBUTHUE OPTAHU3MOB
PazmHuosxenue oprann3mMoB. Opranusm — eauHoe 1eiaoe. MHOrooopasue opranu3MoB.
Pa3mHOKeHNe — BaskKHEHUIIIee CBOMCTBO KUBBIX opranu3mMoB. [looBoe u Gecrosoe
pasMHOXeHHne. Meiio3. O0pa3zoBaHHe MOJIOBBIX KJIETOK M OILION0TBOpeHne. MHmuBuayansHoe
pa3BUTHE OpraHu3Ma. IMOPUOHAIBHBIN Tan oHTOoreHe3a. OCHOBHBIE CTANMH AMOPHUOHATBHOTO
pa3zButus. Opranorenes. [loctamOpuonansHoe pazButre. CXOJICTBO 3apOIbIIIICH
MPEACTABUTENCH pa3HBIX TPYII MO3BOHOYHBIX KaK CBUACTEIHCTBO UX 3BOJIIOIIMOHHOTO POJICTBA.
[IpyuuHEl HapyIIEHUH B pa3BUTUN OpraHu3MOB. IHIMBHIyaIbHOE pa3BUTHE YEIIOBEKA.
PenponyktuHoe 310poBbe. [locinencTBus BAUSHUS aIKOTOJIs, HIKOTHHA, HAPKOTHUUECKHUX
BEIIECTB, 3arPSA3HEHNS CPEbl Ha Pa3BUTHE YEIOBEKA.

2. OCHOBBI TEHETHUKU U CEJIEKII1N

OCHOBBI y4eHUS O HACJIEICTBEHHOCTH U U3MEHYMBOCTH. | eHEeTHKa — HayKa o
3aKOHOMEPHOCTSX HACIEJACTBEHHOCTH U U3MEHYMBOCTH OpPraHu3MoB. I'. MeHnaenp —
OCHOBOIIOJIO’KHUK TE€HETUKH. | eHeTHYecKkass TepPMUHOJIOTHS U CHUMBOJIMKA. 3aKOHBI T€HETHKH,
ycraHoBneHHble ['. Mennenem. Monorubpuanoe u JluruOpun-noe ckpeniuBanue XpoMocoMHast
TEOpHUsl HaclIeICTBEHHOCTU. B3aumoeiicTBre reHoB. ['enernka nosa. CrernyieHHoe ¢ MoJIOM
HacjeoBaHue. 3HaUYeHNEe TeHETHKH IS CeNIeKIINU 1 MeauIHbL. HacieacTBeHHbie 001e3Hn
YeJIOBEeKa, X MPUIUHBI B MPOPUIaAKTHKA. 3aKOHOMEPHOCTH M3MEHYMBOCTH. HacnencTBennas,
WJIM TEHOTUIINYECKas, ”3MEHUYMBOCTh. MoaudukaonHas, Wid HeHacleCTBeHHAs,
M3MEHYUBOCTh. [ 'eHeTnKa uenoBeka. ['eHeTnka n MeauiuHa. MaTtepraibHble OCHOBBI
HAaCJEACTBEHHOCTH U M3MEHUMBOCTH. | '€HeTHKa U 3BOJIFOLIMOHHAs Teopus. ['eHeTnka
nomynsauuii. OCHOBBI CEJIEKIIMU PACTEHU, )KUBOTHBIX 1 MUKPOOPTraHU3MOB. [ eHeTrka —
TeOpeTHYeCcKasi OCHOBA ceseKuuu. OJ0MAallHUBaHUE )KMBOTHBIX M BBIPAILIUBAHNUE KYJIbTYPHBIX
pacTeHuii — HavyanabHBIC 3Tarbl cenekiuu. Yuenne H.M. BaBuioBa o nieHTpax MHOTOOOpasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX pacTeHuil. OCHOBHBIE METO/IbI CEIEKINH: THOpUIN3aus U
UCKYCCTBEHHBIH 0TOOp. OCHOBHBIE TOCTHKEHUSI COBPEMEHHON CEJIEKIIMH KYIbTYPHBIX
pacTeHui, JOMAIIHUX KUBOTHBIX U MUKPOOPraHU3MOB .BHOTEXHOJIOTHS, €€ TOCTHXKEHUS 1
MEePCIIEKTUBBI PA3BUTHA. DTHUECKHUE aCIIEKThl HEKOTOPBIX JOCTHUKEHUI B OMOTEXHOJIOTHH.
KnonupoBanue >KMBOTHBIX (ITPOOIEMBI KIIOHUPOBAHUS YEJIOBEKA).

3. ITIPOUCXOXIAEHUE N PASBUTHUE XXN3HU HA 3EMIJIE. DBOJIIOLIMOHHOE

YUYEHUE
[IpoucxoxaeHue U HavaJabHbIE 3TANbl PA3BUTHS )KU3HU Ha 3emiie. [ UmoTe3sl MPOUCXO0KICHU ST
XKU3HU. V3yueHrne OCHOBHBIX 3aKOHOMEPHOCTEN BOBHUKHOBEHHUS, PA3BUTHSI U CYILIECTBOBAHUS
KU3HU Ha 3emiie. Y CII0KHEHHE KUBBIX OPraHU3MOB B IIPOIIECCe IBOIIONMH. MHOrooOpasue
YKMBOI'O MHpa Ha 3eMJIe U COBPEMEHHAs ero opranusanus. Mictopus pa3BUTHS 3BOJIIOIUOHHBIX
unei. 3nadenue padot K. Jlunnes, X.b. Jlamapka B pa3BUTHH 3BOJIIOIIMOHHBIX UJIEH B
6uonoruu. DBomononHoe yuenue Y. Jlapsuna. EctectBenHsblit oT60p. Poiib 3BOIOIIMOHHOTO
ydeHus B (GOPMUPOBAHUH COBPEMEHHOM €CTeCTBEHHO-HAYUYHOH KapTUHBI MHpa. MUKpO
3BOJIIOLUS U MakposBotouus. KoHuenuus Buna, ero kpurepuu. llonynauus — cTpykTypHas
€AVHUIA BUJIA U 3BOJIIOIUU. JBHoKyIIHMe CHIIbl 3BOIOLMHU. CHHTETUYECKAs TEOPHS IBOJIIOIUH.
Muxkpo sBosmrorus. CoBpeMeHHbIe IpeacTaBienus o Bugpooopazoanuu (C.C. Yersepukos, .M.
HImaneraysen). MakposBomonus.
4. TIPOUCXOXJEHNE YEJIOBEKA

AHTponorenes. DBorous npumMaToB. COBpEMEHHBIE TUIIOTE3bI O MPOUCXOKACHUH YETIOBEKA.
JlokazarenbCcTBa poOACTBA YEIOBEKA C MIIEKONIUTAIOIIMMU KUBOTHBIMU. DTaIlbl 3BOJIIOIIUU
yenoBeka. YenoBeueckue pachl. POACTBO U €IMHCTBO MPOUCXO0KICHUS UETIOBEYECKUX pac.
Kputuka pacuszma. UepTsl CX0ACTBA U pa3Inyuns YeJIOBEKa U )KUBOTHBIX. UepThl CXOCTBA
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yesloBeKa U npumatoB. [Ipoucxosxkaenue yenoseka. UenoBeueckue pachl.

.50CHOBbI 5KOJIOT'MH
DKOJOTUsI — HayKa O B3aMMOOTHOIIECHUSX OPTaHU3MOB MEXKy COO0H 1 OKpYKaroIIel cpeoil.
Okonorndyeckue (pakTophl, X 3HAUCHHUE B KU3HH OPTraHU3MOB. DKOJOTHUECKUE CUCTEMBI.
BunoBas u npocTpaHCTBEHHAas! CTPYKTypa SKocucTeM. [IuiieBplie cBA3HM, KpyroBOPOT BELLIECTB U
IIPEBPALLEHUE SHEPTUU B IKOcUcTEMaX. MeXBUI0BbIE B3aUMOOTHOLIEHUS B 3KOCUCTEME:
KOHKYpPEHLIUS, CUMOMO03, XUIITHUYECTBO, Mapa3uTu3M. [IpuunHbI yCTOHYMBOCTH U CMEHBI
skocucteM. Cykueccun. MckyccTBeHHbIE cooOmiecTBa — Arpo 5KOCUCTEMBI U
yp6o3kocuctemsbl. bruochepa — rimodansHas sxocucreMa. Yuenue B .M. Bepuaackoro o
o6uocdepe. Posb xuBbIX opranu3MoB B 6nocdepe. brnomacca. KpyroBopot BaxkHeHImmx
OMOTeHHBIX IIEMEHTOB (Ha MpUMEpe yriiepoia, a3ota u ap.) B ouocdepe .buocdepa u genosek.
N3menenus B 6uocdepe. [locnencTBus neaTeaTpHOCTH YeTOBEKa B OKPYKAOIIEH cpeie.
Bo3nelicTBre Npon3BoACTBEHHOM IEATEIBHOCTH Ha OKPYXKAIOIIYIO Cpely B 001acTu CBOEH
Oynymeit npodeccuu. ['modanbHbIE IKOJOTHYECKUE MTPOOIEMBI M IIYTH UX PEHICHUS . DKOJIOTHS
KaK TEOpeTHYeCcKasi OCHOBA PAllMOHAIIBHOTO IPUPOIOTIOIb30BAHUS U OXPaHbl IPUPOIBL.
Hoocdepa. IIpaBuna noBenenus atoaeil B OKpyXKarlie mpupoaHou cpene. bepexnoe
OTHOIIEHHE K OMOJIOTHYECKIM 00bEKTaM (PacTeHUsIM U )KMBOTHBIM M UX CO-O0IIecTBaM) U X
OXpaHa.

6 BUOHUKA

buonnka kak 0/1HO U3 HanpaBiaeHU OMoIoTHN U KUOEepHETHKU. PaccMoTpenne OMOHUKOM
ocobeHnHocTel Mop(]o-(hHU3n0TOTHIECKO OpraHU3aIliy KUBBIX OPraHU3MOB U UX
WCII0JIb30BAHUS [T CO3JJaHMsI COBEPILIEHHBIX TEXHUUYECKUX CUCTEM U YCTPOMCTB O aHAJIOTHH C
KUBBIMH cucTeMaMu. [IpuHIUIBI 1 TpUMeEpPHI UCIOIB30BAHUS B X03HCTBEHHOM JESITENbHOCTH
moaet Mopho-QyHKIIMOHABHBIX YePT OPraHru3alliy PAaCTEeHUN U )KUBOTHBIX.
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2.3. TemaTnueckuii M1aH u coiep:kanue yueoOHoi qucunminasl ®U3NKA

HaumenoBanue Conep:xanue y4eOHOro MaTepnaJia, JadopaTopHbie M NpaKTHYecKHe PadoThl, CAMOCTOATEIbHasI padoTa O0BeM uacos Yposenns
PAa31€eJi0B U TEM 00y4yaoummxcsi, Kypcopasi padoT (poeKT) OCBOCHHUS
1 2 3 2
BBenenue Beenenne. [ToBTopeHue 3 2
Pazgea 1. MexaHuka 40
Tema 1.1. 2
OTHOCHTEIBHOCTH Uro Takoe MexaHuka. J[BrxeHue Touku u tena. Ilonoykenue TOUKy B IPOCTpaHCTBE. BeKTOpHBIE BENUYMHEL. 2
MEXaHUYeCKOro HeiictBust Han BekTopamu. [Ipoekiinsi BEKTOpa Ha OCh. 1
ABUKCHUSL. CamocrosrenbHas padora « MexaHHuecKoe ABHKEHUE
Tema 1.2 Cucremsl
oTcyera. Crioco0OnI onucanus aewkeHus. Cucrema orcuera. KoopauuaTtHerii crioco0. BekTopHsiii crioco6. Cucrtema otTcyera. 2 2
Teno orcuera. KuneMaTHueckue ypaBHEHUSI.
CamocrosiTennbHas padoTa « CHCTEMBI OTCUCTaY 1
Tema
1.3XapakTepucTHKT ITepememenune. CKOpocTh paBHOMEPHOTO MPSMOIMHERHOTO IBUKEHHS. Y paBHEHHE PABHOMEPHOTO 2
MeXaHHY€eCKOro NPAMOJIMHEWHOTO IBUKEHHS TOYKHU. Y CKOPEHHE. 2
JBUKEHUS:
nepeMenieHue, ITpaxtudeckue 3austusa ymp.1 (5,6)
CKOpOCTD, yCKOpEHHE. CamocrosTenbHas padora «Ilepemerenue» 1
Tema 1.4 Buabl
JABUKEHMS MrHoBeHHast CKOpocTh. ClIoXKeHne CKOPOCTer. Y ckopeHue. [IBIKeHHe ¢ TOCTOSIHHBIM ycKopeHneM. CKOpOoCThb Mpu 4 2
(paBHOMepHOE, JBI)KEHHH C TIOCTOSIHHBIM YCKOPEHHEM. Y paBHEHHE JBIKEHUSI C IOCTOSHHBIM YCKOPCHHUEM.
PaBHOYCKOPeHHOe) U | CamocTosTenbHas pabora « CKOPOCT, yCKOPEHHUE)
uX rpaguyeckoe 2
onucaHue.
Tema 1.5 JIBuskenune
M0 OKPY>KHOCTH €
NOCTOSTHHOM 110 PaBHOMEpHOE ABM)KEHME TOUKHU IO OKpYKHOCTH. J[BrkeHue ten. [loctynarensHoe aBmxeHue. BpamarensHoe 2 2
MOIYJII0 CKOPOCTHIO. JIBIDKEHHE TBEPJOro Tea. YTJIoBas U JUHEHHasi CKOPOCTH BPAIICHUSI.
CaMocrosiTenbHast paboTa «BpamarenbHoe ABIKSHHE) 1
Tema 1.6
B3aumopeiicTtBue TeJ CobonHoe maseHue Tel. J|BmKeHne ¢ MOCTOSHHBIM YCKOPEHHEM CBOOOIHOrO MajeHus. J|BIKEHNE C TOCTOSHHBIM 2 2
YCKOPEHHEM CBOOOIHOTO MaACHUSL.
Konrtpomnsras padora «/Ipmwkenne Tem» 1
Tema 1.7 llpunuun
CyNeprno3uuuu CHJI Hewxenue ten. [locrynarensHoe aBMKeHME. BpamarenbHoe ABMKEHUE TBEPJOro Tea. YTII0Basl U JIUHEWHAs 2 2
CKOPOCTH BpAIIICHHSL.
CamocrosTensHast paborta «B3anmopeiicTBre Tem» 5
Tema 1.8 3axoHbl
annamuku HeroTona. OcHOBHOE yTBepXKJEHHE MeXaHUKU. MaTepuainbHas Touka. [lepsbiil 3akoH HetoTona. Bropoii 3akon HproToHa. 2 2

Tperuii 3akoH HeroToHa
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[paktudeckue 3ausatus ymup.2(4,5)

KontpomnpHas padora «3akonsl HproToHa» 1
Tema 1.9 Cujinl B 2
npupoae: ynpyrocrb, Cwiel B npupoze. Cutel BCEMHUPHOI'O TATOTCHMUSI. Cunna Tspxectn. MecnenoBanre ABIKEHHS Tea MO ACHCTBHEM 2
TpeHue, CHJIa TIOCTOSIHHOW CHJIBL.
THKECTH. JlaGopartopHas padora «HccnenoBaHue QBMKEHHS TeJIa MO/ AEHCTBHEM TTOCTOSTHHON CHITBDY) 1
Tema 1.10 3akon 3
BCEMHUPHOr0 3aKoH BCEMHUPHOTO TATOTeHUs. [IepBas kocMuueckas ckopocth. HeBecomocts. Bec. Cuia Tspkectu . edopmartus, 2
TATOTEHHUSI. CHWJIBI YIIPYT'OCTH, 3aKOH ['yKa
HesecomocTh CamocrosiTenbHast padota «CHIBI YIPYTOCTH ,IehOopMaInsi» 2
Tema 1.11 3akon 2
COXpaHeHHs | 3aKoH COXpaHEHMs MMIYIbCA H PEAKTUBHOE JBIKEHUE. 2
HMITYJIbCA U JlabopaTopHast paboTa «l3ydeHue 3aKOHa COXpaHEHUS] UMITYJIbCA U PEAKTUBHOTO JABHKECHHSDY 1
PE€aKTHBHOE CamocrosarenbHas pa60Ta «I/IMnynLc. PeakTHBHOE ABMIKEHHE)
JIBHKEHHE. 2
Tema 1.12 PaGora n Pabota cuibl. MomHocTh. Onpezencaue padotel. J[Burarenu. OOMXoqHOE MpeacTaBieHue o padore. PaboTta cribl 3 2
MOIIHOCTb. YIPYTOCTH.
JlaboparopHas padora «CoxpaHeHHE MEXaHHUECKOW SHEPTHH NPU IBMKCHUM TeJia MOJ ICHCTBUEM CHIT TSDKECTH M 1
YOPYroCTH»
JlaboparopHas padora «CpaBHEHHE paOOTHI CHJIBI C UI3MEHEHHEM KHHETUYECKOM SHEPIUU TeIa 1
CamocrosrenpHas padora «Pabora u MOIITHOCTBY 2
Tema 1.13 3akon
COXpaHeHMs SHePrun Oneprus. [lorennmansHas saeprust. Kunernyeckast sHeprus. 3aKOH COXpPaHEHHS SHEPTUU B MEXaHHKeE. 2
B MeXaHUKe YMeHbIICHUN MEXaHUYECKON IHEPTUU CUCTEMBI 10J1 ISHCTBUEM CHJI TPEHHUSI.
JlabopaTopHas padora «CoxpaHeHHE MEXaHUYECKOM SHEPTHH NP BIKSHUH TeJla MO JCHCTBUEM CHIT TSDKECTH 1
U yOPYTOCTID
CamocTrositenpHast pabota « DHEPTH 2
Temal.14. 1
PaBHoBecue TeJ1. PaBHoBecue Ten. IlepBoe ycinoBue paBHOBecHsI TBEPAOro Tena. Bropoe ycioBue TBepaoro teiaa. MOMEHTOM CHIIbL 2
OTHOCHTEIIFHO OCH BPAIIICHUS TeJa.
JlabopaTopHast pabora «/3ydeHre 3aKOHOB COXpPaHEHHUs Ha TIPHUMEpe yapa MapoB U OAJUTHCTUYECKOr0 MasTHUKA) 1
CamocrosrensHas pabora «PaBHOBecue Tem» 2
Konrponbhas pabora «/ledopmarms. Umnynse. PaboTa cHITbl 1 MOIIIHOCTEY 1
Pa3nen 2 Mouiexkyasipaas ¢pusuka. Tepmonnnammuka 30
Tema2.1 HUcTopus 1
ATOMMCTHYECKHX Hcropus aToMucTH4ecKuX ydeHHH. [loueMy TemIoBbIe SIBICHUS N3Y4ar0TCsl B MOJIEKYISIPHON (DU3UKH. 2
yuenmii. MaxkpocKkonmruecKue Tena.
CamocTrosiTenpHas pabota «MonekynsapHas QHU3MKa 1
Tema 2.2 1
Haonoaenus u HabnromeHus 1 OMBITHI, MOATBEP K IAIOIIAE ATOMHO-MOJICKYIISIPHOE CTPOSHHE BEIIECTBA. 3HAYCHUE TETUIOBBIX 2
OIBIThI, sineHui TermnoBoe IBMKEHUE MOJIEKYIT
MOATBePKAAI0IIHe
aTOMHO-
MOJIEKYJIAPHOE
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CTPOCHME BelIeCTBA.

Tema 2.3 Macca u 1
pa3Mepsl MOJIEKYJT Macca u pazmepbl MoJieKyin. OCHOBHBIC TIOJOKEHUS MOJICKYIIIPHO-KHHETHIECKOH Teopun. YUco u pa3mep 2
MOJIEK Y.
Tema 2.4 TemnoBoe 2
JBHKEHHE Bpoynosckoe nmwkenue. Juddysus. Cumsl B3anmoaecTBus MoseKyi. CTpOoeHHs ra3000pa3HbIX, KUIKUX U 2
TBepAbIX Ted. Kpucrasibl, aMmopdHbIe Tena.
IIpaktuyeckue 3ausatus yop.4(3.4)
CamocTtosTenbHast pabora «Kpucrammmdeckue u aMop(QHBIE Teaa 2
Tema 2.5 AdcoroTHasI 1
Temmeparypa KuaK Temmeparypa u TemnoBoe ApmwxkeHue. OnpeseneHnue TeMnepaTypsl. 2
Mepa cpeHen AOCoI0THAs TeMIIepaTypa Kak Mepa cpefaHell KNHETHUECKOW SHEPTHH YaCTHII.
KHHETHYECKOi 1
JHEPrUH YaCTHIIL
Tema 2.6 O0bsicHeHHE 1
arperaTHbIX OObsicCHEHHE arperaTHbIX COCTOSIHUI BEIIECTBa HA OCHOBE aTOMHO-MOJIEKYJISIPHBIX IpescTaBiiennii. CtpoeHne 2
COCTOSIHMIi BellecTBa TBEPABIX TEI.
Ha OCHOBE AaTOMHO- CaMocrosiTeNibHasi paboTa « ArperaTHoOe COCTOSIHHE BEIIIECTB » 2
MOJICKYJIAPHBIX KonTposbHas padora « CtpoeHue TBepbIX Tei. Kpucrammnueckue u aMmopdHbIe Temnay 1
npeacTaBJIeHUI.
Tema 2.7 Moaeab 1
uaeajbHOro rasa. YpaBHEHHE COCTOSHUS HIeabHOro rasza. ['a3oBbie 3akoHbl. Mopens uaeansHoro raza. OCHOBHOE ypaBHEHHE 2
WeaIbHOrO ra3a.
CamocrositenpHast pabora « Mogess raza» 2
Tema 2.8 CBsi3b 1
MEK1Y JaBJICHHEM H | CBsi3p MeXIy JaBIEHHEM U CpemHel KMHEeTHUECKOH HeprHuel MONeKyl rasa. 2
cpennei KontponsHas pabora «Mozens HaeaabHOTO ra3ay 1
KHHeTHYeCKOH
JHepruei MoJeKya
rasa.
Tema 2.9 Moaeab
CTPOEHHUS KUIKOCTH. Mognens crpoenus xuaxkoctu. Mcnapenue u koHneHcanysl. HachbleHHslil nap, ucnapeHue U KOHACHCauus 1 2
KUIKOCTHU. IleperpeTsiii map M ero NCIOJIb30BAHNE B TEXHUKE.
CamocrositenbHast pabota « CTpoeHUE KUAKOCTI 2
JlabopartopHas pabora «l3ydeHrne 0COOCHHOCTEH TEILIOBOI'0 PACIINPEHHUS BOIABDY 1
Tema 2.10 1
HacplmeHHbIe | BnaxHOCTb BO3/yXa. 3aBHCHMOCTb JaBJEHHMs HACBILIEHHOTO Napa OT TEMIIEPATYPHI . 2
HEHACBIIIEHHbIE Jlaboparopnas pabora «/3MepeHue BIayKHOCTH BO3yXa» 1
napel. BiraxknocTn CamocrositenpHas paboTa «BlaXXHOCTH BO3LyXa 2
BO3IyXa
Tema 2.11 1
IToBepxHocTHOE [ToBepxHOCTHOE HATSHKCHHE M CMAaYMBaHUE. DHEPTHSI IOBEPXHOCTHOTO CIIOS. SIBIICHHS HAa TPAHUIIE KHUIKOCTH C 2
HaTHGKREHUE H TBEPABIM TeoM. KanuuisipHble sBIEHHUS.
CMaIHBaHue. KonTponbHast pabota «MoJelb CTPOSHUS JKHIKOCTID 1
JlabopatopHas pabora «lI3MepeHre MOBEPXHOCTHOTO HATSDKEHUS KUTKOCTHY 1
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Tema 2.12 Moaean

CTPOeHUS TBEPABIX Mognens cTpoeHus TBepabpIX Tei. Kpucrammnaeckue Tena. AHU30TPOITHS KPUCTAIUIOB. MOHOKPUCTAIUTEI H 2
TeJs1. MexaHu4yecKue TTOJTMKPHUCTAJUTEL.
CBOICTBA TBEP/ALIX JlabopaTopHas pabota «l3ydeHre TeIUIOBOTO PaclInpeHHs TBEPIBIX TEM
TeJl. 1
Tema2.13 HUsmenenus 1
arperaTHbIX AmopdHnble Tena. Fi3MeHeHUs arperaTHbIX COCTOSIHUH BelecTBa. TermioBoe 2
COCTOSIHUIA BeIIeCTBA pacuiMpeHre TBepAbIX Tell U kuaKocteil. [naBnenne u KpucTaau3anys.
JlabopatopHas pabora «HabimroaeHue nporecca Kpucraumusamu M3ydenne gedhopMaIyu pacTsHKSHIS 1
CamocrosrenpHas padbora «Kpucrammuecknue u amophHbIe Teaa 2
Tema 2.14 1
Buyrpenusist sneprus BHyTtpenHsis sHeprus u padbota ra3a. Pabora B TepMOIUHAMUKE. 2
u pabora rasa KonnuecTBo TEmI0THI.
KonrponbHas pabora «Mojiesib CTpOEHHsI TBEPABIX TEID) 1
Tema 2.15 IlepBbiii
3aK0H [TepBblit 3aKOH TEPMOITUHAMUKH. 3aKOH COXpaHEHUsI SHepriu. [IpuMeHeHe IepBoro 3aKoHa TEPMOIUHAMHKH K 1 2
TePMOIUHAMHUKH. Pa3IMYHBIM MPOLIECCaM.
CamocrosiTenbHas pabora «TepMonuHaMHUKay 2
Tema 2.16 1
HeoOpaTumocTs | HeoOpaTHMOCTb TETJIOBBIX IPOLECCOB 2
TEIJIOBBIX ITPOLECCOB
Tema 2.17 TenioBbie 1
JABHMraTe/Id U OXpaHa TeruoBble IBUTATENN U OXpaHa OKpyKarolel cpelpl. [IpuHIMIIBI 1eCTBUSA TEIUIOBBIX ABUrarTesnei. Poip 2
OKpY:Karoleil cpeabl. XOJOAUIHHUKA.
Tema 2.18 KII{ 1
TeIJI0BBIX | KIIJI TensioBBIX JBUraTenei. 2
ABMraTesei KontposbHas padora «MojiekyisapHas pusuka. TepMoauHaMUKay 1
Pasgean 3. DJ1eKTpOAMHAMHKA 27
Tema 3.1 1
B3aumopeiictBue BsanmMopeiicTBue 3apspKeHHBIX Tell. DNIeMEeHTapHbIe YacTHIBL. /[Ba 3HaKa MeKTpuyYecKuX 3apaaoB. [lpumepsr 2
3apsKeHHBIX TeJ. 3apsOHKCHHBIX TEIL.
IIpakTuueckue 3ansatus ynp.9(4,5)
Tema 3.2 1
DileKTpUYecKmii DneKTpUUecKuii 3aps. DIeMeHTapHbIEC YaCTHIEL. 3apsDKEHHEIE TeNa. PAaBEHCTBO 3apsIOB MIPH AIIEKTPOITHU3AIIUH. 2
3apsj.
Tema 3.3 3akon 1
COXpaHeHHs 3aK0H COXpaHEHH MEeKTprIecKoro 3apsna. OIBIT ¢ 3JIEKTPOHU3ANNEH IACTHH. DIIEKTPUIECKUH 3apsi BO 2
JIEKTPHUYECKOTr0 BCEJICHHOM.
3apsja. CaMocrosiTenbHast paboTa « DJIEKTPHU3AIHS TEI) 2
Tema 3.4 3akon 1
KyJjiona | 3axon Kynona. Enuanna snextpudeckoro 3apsaaa. Onbitel Kynona. ExuHNIA SIeKTpHYecKoro 3apsia. 2
Tema 3.5 1
DJIeKTpUYecKoe moJie. Onexrpudeckoe none. CKOpOCTh paclpoCcTpaHEeHUs SJICKTPOMATrHUTHBIX B3anMoIeicTBrii. OCHOBHEIE CBOWCTBA 2
AIEKTPHYECKOTO TOJS.
KontponpHas pabdora «Dnekrpudeckoe mosie. 3axoH Kymonay 1
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Tema 3.6 2
Hamnpstkennoctn HanpsoxenHocTs nond. Hanpspk€HHOCTS oA 3apsbkeHHoro mapa. [lpunnun cynepno3unuii noneil. Cuinosele 2
noJrs. JIMHUH BJIEKTpHYecKoro mapa. [punimn cyneprosunun nonei. CBsi3b MEXX1y HAIPsDKEHHOCTBIO M Pa3HOCTBIO
TIOTEHINAJIOB 3JIEKTPUIECKOTO ITOJISL.
CamocrositenbpHas padota « HanmpshkeHHOCTD OISy 2
Tema 3.7 2
IIpoBogHUKH 1 [TpoBOIHUKY 1 TUAJIEKTPUKH B AJIEKTPUUECKOM Tojie. JBa Bua ansnekTpuka. [lonspusanms 1usiekTpuKa. 2
JHYIEKTPUKHA B CoOoHbIe 3apsibl. J[Ba BUaa JUIICKTPHKA. 2
3J1eKTPUYECKOM TOJIE.
Tema 3.8 1
HOCTOHHHBEVI ITocrostHHBIN 3nekTpudeckuit Tok. Cuna Toka. JlefictBue Toka. CKOPOCTh YIOPSJOYEHHOT O IBH)KEHUS 3JIEKTPOHOB 2
JJIEKTPHYECKHH TOK B IIPOBOTHUKE. JIUDIEKTPUKH B DIIEKTPUUECKOM T10j1€. T1oNsapu3alus JUdIEKTPUKOB.
CamocrosrenbHas padora «[IpoBOTHUKH, TUITEKTPUKI 2
Tema 3.9 Cuia Toka, 1
Hanpsi’kenue, Cuiia ToKa, HampsDKEHHUE, DIICKTPUIECKOE COMPOTURIIeHHE. PaboTa CrIT 31eKTpOCTaTHIeCcKOro mojis. [loTeHiuar. 2
IEKTpHIECKOE Pasznocts nmorennuanos. Kongencaropsl. CoeqrMHeHne KOHAEHCATOPOB B 0aTapero. DHEPIUs 3apsyKEHHOTO
CONMPOTHB.IEHHUE. KOHJIEHCATopa. DHEPrusl AIEKTPUUECKOrO MOJISL.
KontponbHas padora «Cuia Toka» 1
CamocTtostenpHast pabora «Cuia Tokay 2
Tema 3.10 3akon Oma 1
U1 yYacTKa uenu YcnoBust, HeoOXOIUMBbIE ISl BO3HUKHOBEHHS U MOJJIEPKAHUS AJIEKTpUueckoro Toka. Cuiia TOKa U INIOTHOCTh TOKA. 2
3akon Oma 11 y4acTKa Ielu.
JlabopaTopHast pabora «l3yueHue 3akoHa Oma Jyisl ydacTKa LIeIH) 1
CamocTrosTenpHast pabota «3akoHsl OMay 2
Tema 3.11 TensoBoe 1
aelcTBue TennoBoe neiicTBHE 3TEKTPUIECKOro ToKa DieKTpudeckue nenu. [locaenoBaTeIbHOCTD U MapaijiebHOe 1 2
3JIEKTPUYECKOro COEIMHEHUsI IPOBOTHUKOB.
ToKa. JlabopaTopHas pabora «l3yueHue 3akoHa OMa sl [TOJTHOM 1T 1
Tema 3.12 3axon 1
Mdxoyns—Jlenna ONEeKTPOIBIKYILAS CHIa UCTOYHUKA TOKa. 3akoH OMa 1 moHo# nenu. CoennHeHne IpoBOAHUKOB. CoeqnHeHne 2
HCTOYHMKOB 3JIEKTPHUUECKOHN 3Hepruu B 6arapero. 3akoH xoyns—Ilerna. Pabora u MOIHOCTH TOKa
MIPOXOXKJICHHS IO TPOBOAHUKY JEKTPHIECKOTO TOKA.
Jlabopatopnas pabora «OmnpezneneHne K03(h(HUIIEHTA MOIE3HOTO AEHCTBUS TEKTPUISCKOTO YaHNKAY 1
Tema 3.13 MomHocTs 1
JIEKTPUYECKOTr0 | MOIIHOCTB 31IEKTPHYECKOr0 TOKA. DIIEKTPOABUAYILAst cuna. CTopoHHME ciilbl 1IpHpOia CTOPOHHUX CHUJL 2
TOKa. CamocTtosiTenpHas pabota «MOIIHOCTD IJACKTPUIECKOTO TOKA» 2
JlabopatopHas pabora «l3ydeHue SBICHUS IIEKTPOMATHUTHON WHTYKIIAWD %
Tema 3.14 1
IMoaynpoBogHUKH. [MomympoBOTHUKH. DIIEKTPUIECKast IPOBOANMOCTD PA3IMYHBIX BEIIECTB. DIEKTPOHHAS MIPOBOAMMOCTD METAJLIOB. 2
JIBIKEHHE HIICKTPOHOB B METAJLIE.
CamocrosrensHas padora «[lomynpoBogHUKN 2
JlabopaTopHas padora «Omnpenenennie 3/IC 1 BHyTpEHHETO CONMPOTHBICHHUS HCTOUYHHKA HANPSDKEHUSDY 1
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Tema 3.15 1
CoOcTBeHHas M | ONEeKTPUUECKUM TOK uepe3 KOHTAKT MOIYIPOBOAHHUKOB ) ¥ N TUIIOB. 2
IpUMECHas JlaGoparopHas pabota «OnpeeNeHne TEMIEPATYPhl HUTH JIAMIThI HAKAJTHBAHHSD)
MPOBOIHM OCTH 1
MOJYIPOBOTHHKOB.
Tema 3.16 1
MonynpoBoaHNKOBBI | Tpan3ucTOpsl. DNEKTPOHHBIE MYYKU. DIEKTPOHHO-TTyYeBasi TPYOKa. 2
AHON. CamocrosiTenbHas paboTa «I1omyrpoBOTHUKIY 2
IToxynpoBonHukoBbIe | KonTponsHas paboTa « DIeKTPOIMHAMUKA) 1
npuoopbI
DJIeKTPOAMHAMHKA 15
Tema 3.17 MarsurHOE ToJIE. 3
MaruuTHoe ToJe. ITocTosiHHBIC MATHUTHI M1 MATHUTHOE ITOJIE TOKA. BEKTOp MarHUTHOW MHAYKITUK. JIMHUN MarHUTHON MHIYKIIH. 2
IMocTostHHBIE ITocTosIHHBIC MATHUTHI M1 MATHUTHOE ITOJIE TOKA.
MATHHUTBI U CamocrosrenbHas pabora « MarHuTHOE IoJey» 2
MarHuTHoe I110Jie [pakriueckue 3anstus ynp 10(1,2)
TOKA.
Tema3.18 Cuna 7
AMrlepg. ITpunmMn Cua Amnepa. Moynb BeKTOpa MarHUTHON MHIYKIKMK. Monyis cunbl AMmnepa. Hanpasnenus cunsl Amrepa. 2
ACUCTBUS [IpuHiMn aeicTBUS dIeKTpoaBUraTess. PaGora 1o nepeMerieHuto POBOJHIKA C TOKOM B MArHUTHOM IIOJIE.
3J1eKTPO/IBUT aTEISl. o N
JlelicTBue MarHUTHOT'O MOJIsl Ha JIBMKYyImMiics 3apsia. Cuna Jlopenna.
CamocrositenpHast pabora «Cuna Ammepay» 3
Tema3.19 SIBieHue 2
3JIEKTPOMATHUTHOM | SIBnenue sanekrpomarHuTHON nHAyKIuH. 3akoH DC unaykimm. CaMOMHAYKIUS. DHEPTysi MAarHUTHOTO TIOMSL. 2
HHAYKIHH Jlaboparophas padora « M3yuenue siBJIeHHs DJIEKTPOMATHUTHON MHIYKIFHY 1
KontponsHast pabora «Marauthoe mone. Cruaa AMnepay 1
Tema 3.20 1
KoJjie0aTeabHoe | FapMOHI/IlIeCKI/Ie KosieOauus. CBO60,I[HBI€ MEXaHUYECKHE KOICOaHus. 2
JABHIKEHHE. [Ipaktnyeckue 3anstus  ynp 11(1,2)
CamocrositenpHast pabora «KomedaTenpHOe ABIKEHUEY 2
Paznien 4 Ko/1e6anus 1 BOJHbI 20
Tema 4.1 JIuneiinbie
MeXaHnYecKue [IpeBparienne »HEPTUHU P KoneOaTeTbHOM ABKeHUH. CBOOOIHBIEC 3aTyXarOIIHe 2 2
o am MeXaHn4ecKue KoneOaHus. BeIHYyKIeHHbIe MeXaHHUECKHe KOIeOaHus
CHCTEMBL Kontponsnas padora «Komebanusn» 1
Tema4.2 2
Ionepeynnie u XapaKTepHUCTHKH BOJIHBL. Y paBHEHHE IUTOCKOH Oerymieit Bomasl. MaTepdepentns BoiH. [lorsarue o mudpakumnn 2
NpoAoJIbHbIE BOJHBI. BOJIH. 3BYKOBBIG BOJIHBI. YJIpraSBYK 1 €ro NIPUMEHCHHE.
CamocrositenbHas pabora «TpanchopmaTop» 4
JlabopatopHas pabora «lI3y4eHne 3aBUCHMOCTH Teproia KorebaHuil HUTSTHOTO (WA TIPY)KUHHOT0) MasTHAKA
OT JITMHBI HATH (WA MacCHl TPy3a)» 1
Tema4.3. 2
D1eKTPOMATHHTHbIE CBoOOIHBIC 3NIEKTPOMAarHUTHBIC Koniebanus. [IpeBpalenue YHEPTUN B KOIeOaTeIbHOM KOHTYpE. 3aTyXaromue 2

OJICKTPOMAIrHUTHBIC KoJie0aHus. FeHepaTop HE3aTyXaromux 3JICKTPOMArHUTHBIX KoJieOaHuI. BLIHy)K,Z[eHHHe
QJICKTPUYICCKHC KoJieOaHus.
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KOJIe6aAHUS. CamocrosTenbHas padoTa «JEKTPOMarHUTHBIE KOJICOaHMSD) 3
Temad.4. I'eneparop nepemeHHOro Toka. EMKOCTHOE ¥ MHIYKTUBHOE CONPOTHBIICHHS TIEPEMEHHOI0 TOKa. 3akoH OMa s 1
Ilepemennblii TOK. 9JIEKTPUYECKOH IeTH IIepeMEeHHOro0 Toka. PaboTa ¥ MOITHOCTH IEPEMEHHOT0 TOKA.
Temad.5. Toku BBICOKO# uacToThl. [oydeHue, riepeiada u pacipeieieHne 1
TpancpopmMaTopbl. | 5y exrposHeprum.
Temad.6 1
DJIeKTPOMArHUTHOE 3JIeKTPOMAarHUTHOE TI0JIE U 3JIEKTPOMArHUTHBIE BOJIHBL. PacnpocTpaHeHue 3JeKTpOMarHuTHBIX BOJH B 2
noJie u JJIEKTPOMArHUTHOM IIOJIE.
JJIEKTPOMATHUTHBIE | JTaGopatopHas padora « IHIYKTUBHBIC H EMKOCTHOE COMPOTHUBIICHHUS B IICIH TIEPEMEHHOI'O TOKA)
BOJIHBI 1
Temad4.7 CxopocThb 1
371eKTPOMATHUTHBIX | CkOpOCTb 5J€KTPOMArHUTHBIX BOJIH 2
BOJIH KontposbHas padora «DJIEKTPOMAarHUTHBIC BOJHBD) 1
Tema4.8 [IpuHIUNBI 3
PaanoCBA3M. | TIpuHIMIBl paguoCcBsa3H. Pa3BUTHE CPEACTB CBSI3U. IIOHATHE O TeNEBUICHHE . 2
[Tpaktuueckue 3austus yip 15(1,2)
Temad.9 Ceer Kak 3
3J1eKTPOMATrHUTHAsI | CBeT Kak 2eKTpOMArHMTHAs BOJHA. PacmpocTpaHeHHe PaiHOBOIH, PaHONOKAIIUS. 2
BOJIHA. CamocTtosTenbHast pabora «PaanoBOIHE 3
Paznea 5 OnTuka 15
Tema5.1 3
Hureppepenuns n Wnrepdepenuns u audpakuus cBera. 3aKOHbI OTPaXKEHHsT M IpeioMiieHus cBera. JIMH3bl. [1a3 kak ontuyeckas 2
audpakuus cBera. CHCTEMA.
3aKoHbI OTpaKeHUs Tlabonaro 6 i G = > 1
1 NpeoMTenns patopHas padota «/3ydenue n3o0pakeHus IPEIMETOB B TOHKOM JIMH3E
CBETA. CamocrosrenbHas padora «HTepdepenius, Auppakiws 4
Tema5.2 Tucnepcust 2
cBeTA. | ducnepcus cera. Buasl gucnepcuu. IIpuMeps! AUCIEPCHH. 2
JlabopaTopHas pabora «M3ydenue naTepdhepeHInu U AUppaKiuy CBETa» 1
Kontponsnas pabora «OnTuka 1
Tema5.3 Pazanunble 3
BHJIBI Crexrtpbl ucnyckanust. CeKTpbl MOTJIONICHHs. Pa3inudHble BUIBI AJIEKTPOMArHUTHBIX U3JIYYCHHUH, X CBOICTBA U 2
eKTPOMATHHTHBIX MPAKTHYECKUE IPUMEHCHHUSI. _
. CaMocrosiTenbHast paboTa « BUIbI H3ITydeHU 4
nque““"’ UX | JlaGopaTopHas pa6oTa « I'paylpoBKa CIIEKTPOCKOIA H ONPe/IeICHHE TMHbI BOTHBI CIIEKTPAIBHBIX JIMHUID 1
cBoOiicTBa "
NPaKTHYEeCKHe
NpUMEeHEeHHSs.
Tema5.4 OnTuueckue 1
npuodopskI. | Ontuueckue npu6opsl. CTpoeHue IpUGOpOB. 2
KonTponbHas pabora «3JIEKTpOANHAMHUKAY 1
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Pazneu 6. CTPOEHUE ATOMA U KBAHTOBAS ®U3UKA 47
Tema6.1 'unore3a 6
Ilnanka o KBaHTax l'umoresa [Tnanka o kBaHTax. [locrosaHas [Inarka. @orosddekt. Teopus Gororddekra. DoToHBL 3aKOHBI 2
dbororddekra.
[pakTryeckue 3ansaTus ymp.18(1,2)
Tema6.2 3
dotodpdexr. | Poroaddexrt. Habmonenue hporodrddexra. 3akons! horodddexra. Teopus dhororddekra 2
CamocrosrenbHas padora «DotodrphexT 5
Tema6.3 ®oToH. 3
| doron. DHeprus u nMmynbe GoToHa. [ unoresa se bpoitns. [IpuMenerne GotosddexTa 2
Tema6.4 BosiHoBbIE U 1
KOPIYCKYJIsIPHbIE | BonHOBEIE U KOPIYCKY/pHBIE CBONCTBA CBETA. 110NMsApu3alys CBETa. 2
CBOWCTBA CBeTA. [paktuyeckue 3austus ymp.18(3,4)
CamocrostenbHas pabora «CBoiicTBa cBeTay >
Tema 6.5 1
Texuuueckue TexHuYeckue ycTpolicTBa, OCHOBaHHBIE HA HCIONB30BaHNK (hoTod(dekTa. 2
ycTpoiicTBa,
OCHOBAaHHBIC HA KonrponbHas pabora «Potosddhert» 1
HCIIO/Ib30BAHUH
dororddekTa.
Tema6.6CTpoenne 5
aToMa: nJiaHeTapHas CrpoeHue aToma: ImaHeTapHas Mojenb U Mozaenb bopa. KBanrosas nocrynata bopa. Mozens atoma Bogopoaa o 2
MoJeJIb U Moeb Bopy.
bopa. CamocrosrenbHas padora «CTpoeHHe aToMa » 5
Tema6.7 4
Ilornomenne n | Mornomenue u ucryckanue csera aroMoM. CTpoeHne aToma nocTynatsl bopa. OneiTel Pesepdopaa 2
HCITyCKaHHUE CBETA CamocrosrenbHas pabota «[lornoieHne 1 uclyckaHue CBeTa aToOMaMm) 5
aToMOM.
Tema6.8 3
KBanToBaHue KsanroBanue sneprun. KBantoBas mexanuka. TpyaHoctu Teopuu bopa. 2
JHEpPrum.
Tema6.9 Ipunumun
JeidcTBUA U | ITpuHLIMI DeficTBUS U UCTIONB30BaHHUE Ta3epa. IIpuMeHeHHe a3epoB. Bupl 1azepos 4 2
HCII0/Ib30BaHNE [Ipaktryeckne 3anstus  ynpl6(1,2)
J1asepa. KouTtpoinbHas pabora « KBaHTOBBIE SHEPTHID) 1
Tema6.10 CTpoenne 4
aTOMHOTIO SIAPA. | Ctpoenne aToMHOro0 si/ipa. MeTo 16l HaOJII0EH!s M PETUCTPAllHHU dIeMEHTApHBIX YacTHIL 2
CamocrositenpHast pabora «CTpoeHHE aTOMHOTO SApay 5
Tema6.11 Duneprus 5
paculenyieHus sapa u DHeprus pacuieIvIeHus sSapa u siAepHast SHepreTuka. M3oronsr. CTpoeHHe aTOMHOTO SiApa, sIIEpHBIE CHJIHI, 2
siiepHasi JHepreTuKa. sTepHAs peaKIvs.
Tema6.12 5
PaguoakTuBHBIE PannoakTuBHBIE N3TyYEHHS U UX BO3AECHCTBUE HA JKUBbIE OpraHu3MblL. fnepHble peakuuu. ckyccTBeHHas 2

H3JTYyYCHHUA U UX

PAANOAKTUBHOCTD. I[eﬂeHI/Ie TSOKCIIBIX SACP. HCHHaH AACpHas pCaKusl. anaBJv[eMas[ LCNHasg peaKkuus.
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BO3/eiicTBHE HA KonrponbHas pabora «CtpoeHne aroma 1 KBaHTOBasI (DH3HKa) 1
JKMBbIC OPraHU3MBbI.
Bcero: 197
2.3 TemaTn4yeckmii MIaH M cojiep:kanue yyeOHoi quecuumanabl «XUMMUS»
HaumenoBanue Copaep:xxanne yueOHOr0 MaTepuaia, JabopaTopHble U NPaKTHYeCKHe Pad0Thl, CAMOCTOSITEJIbHAS Oobem | YpoBeHn
pa3nesioB U TeM padoTa odyuawuuxcsi, KypcoBasi padot (mpoexT) 4acoB
YCBOEHHS
Beenenne OO0urasi U Heopraumyeckasi XHMHs. 56
Paznea 1.
Tema 1.1. Coaep:xanne yuedHoro marepuana IlpencrasieHus o CTpOSHHH BEIIECTBA. 4
Banentaocts. Xumuueckue Gpopmyinsl OCHOBHBIE 3aKOHBI XHUMUH. 3
OCHOBHBIE MpakTnyeckue 3anaTusaNel : «Pacdersl M0 XUMUYECKUM (POPMYIIaM. > 1 1
XUMHYeCcKHe Camocmoamensvhnas paboma odyuaromuxcs 6
MOHSITHS M 3aKonbl | Hamucars ¢popMysbl OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEUIECTB IO BaJICHTHOCTHU 2 2
XUMHH [IpoBectu pacdeTs! Mo XUMIYECKUM (HOpPMYZIaM Ha OIpeIeeHre MaCCOBOW JIONMH BEIIECTBA, OIU MTPUMECH. 2 3
Permenne 3a1a4 Ha TEPMOXUMUYECKHE YPaBHEHUS 2
Conepxanre yueOHOr0 MaTepraia 6
Tema 1.2. [Tepuommueckuii 3akon /.M. Menneneesa, nmepuoandeckas cucreMa. CtpoeHne aroMa. Pacripenencane 4
Iepuoanyecknii ANIEKTPOHOB TI0 YHEPTETHYECKUM YPOBHSIM H TTOAYPOBHAM. COCTaBIIeHHE AIMEKTPOHHBIX (hOPMYI 1
3aKOH U IIpakTnueckue 3anaTus Ne 2 «PacnpezneneHre 3IEKTPOHOB 110 YHEPIrETUYECKUM YPOBHSM. DJIEKTPOHHBIE 1
nepuoANYecKas (bopMyIIbL. 2
cucrema Konumponsnasa paboma 1 : CocraBiieHue JIEKTPOHHBIX (OPMYI aTOMOB XMMHYECKUX SJIEMEHTOB 1
XHMH4€CKOro Camocmoamenvuasn paboma odyuarowuxcs 5
3J1eMeHTa
J.A.Menpeneesa. [Hoxrorosuts moknax (mpesentanuio) o [.M1.MeHeneeBe U 0 IEpUOAMIECKON CUCTEME Pacnipenenenue 1
3JIEKTPOHOB I10 SHEPTeTHYECKUM ypoBHSM. CocTaBiieHHE 3JIEKTPOHHBIX (opMyn BaneHTHOCTD U BajieHTHBIE | 2 3
Bo3MOkHOCTH. OtiperieneHne BAIGHTHOCTH 3JIEMEHTOB 110 XUMHYECKUM (hOPMYIIaM. 2
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ConepxaHue yueOHOr0 MaTepuaia 10
Temal.3
VYenoBust  00pa3oBaHUsS XMMUYECKOW CBsi3u. VOHHas, ToNspHas ¥ HEMONsSpHAas KOBAJICHTHBIC CBS3U.
Crpoenne Merannudeckass ¥ BONOPOAHAsl CBS3U. ArperaTHOe COCTOSHHE BellecTB. UHWCThie BemIECTBA W CMECH.
BellecTBA HucnepcHblie CHCTEMBI.
Camocmoamenvuasn paboma odyuarowuxca OrpenencHue BUIa XUMUYESCKOU CBSI3U: MOHHAS , BOAOPOAHAS,
KOBaJIeHTHast  ( MOMNSIpHAs U HETIOMsIpHas), MeTaJlTnYecKas 2
Tena 1.4 Cooepircanue yuedbHozo mamepuana 6
Boaa. PacTBopbl.
DEKTPOTHTHIECKS Bona kak pactBoputens. HachlllieHHbIE 1 HEHACHIIIICHHBIE pacTBOpPBL. MaccoBast 10J1s PacTBOPCHHOro
B — BEIECTBA. JNIEKTPOIUTHIECKas aruccoruanys. CHIbHbBIE U ca0dble SIeKTPONUTHL. BoIopoaHbIiA TOKa3aTeb.
Conep:xanue yueoHoro marepuajia OCHOBHBIEC KJIACCHI HEOPTAHUYIECKIX BEIIECTB U UX XapaKTEPUCTHUKA! 8
Tema 1.5. KHUCJIOThI, OCHOBAHUA, OKCHUJBI U COJIU. 6
Knaccupuxanus
HEOPTraHWYeCKUX . N
N JlaGopaTopHasi padota Nel«/3yueHrne XMMHYECKHX CBOWCTB HEOPTAaHUYECKUX COCTUHEHHID) 2
coeMHEHN U UX
cBoiicTBa
Cooepircanue yuedbnozo mamepuana 10
Knaccudukarms XuMmuaeckux peakiinii. CKOpOCTh XUMHUYECKHX peakiuii. MakTopsl, BIMSIOIINE Ha CKOPOCTh | 8
Tema 1.6. XUMUYECKUX peakuil. XMMUYECKOE PaBHOBECHE U YCJIOBHSI €r0 CMELIECHUSI. 2
Jlabopamopnas paboma 2 «PaKTOPHI, BIUIIONIHE HA CKOPOCTH XUM. PEAKITHI
XuMHnuyeckue
peakuuu Camocmoamensnas paboma ooyuarouuxcs 2
Hamucats (hopmyItet 1o BaJIEHTHOCTH. 1
Hamucatp 1 ypaBHATH peakiiuyl , ONMPENETUTh THIT PEaKITII 1
6
Tema 1.7. Cooepircanue yuedonozo mamepuana [Honoxenue
METaJIJIOB B MEPHOINIECKON CHCTEME U OCOOCHHOCTH JIEKTPOHHOTO CTPOSHUS MX aToMOB. Du3ndeckue u 5
XHMUSL METALIOB XUMHYECKHE CBOHCTBA METAJUIOB. XUMHYECKAs M 3JEKTPOXUMHUYECKas KOPPO3Hs METAJIOB. 3alIUTa OT
kopposun. O0mas xapakTepUCTHKA METAJIIOB TNIABHEIX MOATPYIIT BaxkHelue criaBsl xKene3a, 9yryH, CTalb. 1
Ilpakmuueckaa pabomaNe 3. 3HaKOMCTBO C 00pa3liaMi METAIUIOB U UX pynaMu ( pabora ¢ KOIJIEKITUSIMH )
Camocmoamenvnan paboma ooyuarouuxca
1.Meraiisl TaBHBIX TTOATPYII Y TOOOYHBIX MOATPYII , ©X OCOOSHHOCTH U ITPHUMEHEHHE 2. 3
«CrtaBpl METAJIOB, UX MPUMEHEHHE B KUZHU» i
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Cooepircanue yuedbnozo mamepuana

Tema 1.8.
e O6mue ceenenus o Hemeramuiax. Ctpoenue u cBoicTBa. OKHCIUTENBHO-BOCCTAHOBUTENBHBIC CBOHCTBA
HEMeETaJIJIOB
HeMeTaALI0B 4
CamoctostenbHas padora 1.«O0mas XxapakKTeprucTUKa HEMETAJIOB, UX OCOOCHHOCTH 1
2 «[IpuMeHeHUE HEMETAIIOB B HAIIICH >KU3HU 1
3. Ponb MeTaNIoB M HEMETAIJIOB B MOei mpodeccuu 5
Ypox-00001eHus 2
Paznen 2. Opranuyeckass XuMusi 7l4
10
Cooepircanue yuedbHozo mamepuana Brenenune. Teopus xumudeckoro crpoenus A.M. bytiepoga.
Tema 2.1 Wzomepus. [Ipuanabl MEOr00Opa3usi OPraHNnYeCKUX COSAMHEHUHN. DNEeKTPOHHAS MPUPOIa XUMUIECKAX 8
o cBsazelt Kiaccmukaims opraHu4eckux cOeAnHEHH. 2
Brexerue IIpakTu4yeckoro 3anstusi Ne 4 “lzroroieHne Moneneil MOIEKyJl OPTaHUYECKUX BEIIECTB.
OCHOBHBIE CocraBieHre CTPYKTypHBIX (POPMYIT YIIIEBOAOPOAOB
110J10KEHHSI TEOPHH Camocmoamenvuan paboma 10
XUMUYECKOTro «H. 11 .ByTiiepoB-0CHOBOMOJIIOXKHUK TEOPUU XUM. CTPOEHUSI OPTraHMYECKUX BEIIECTB.
CTPOEHUS Hammmcats 1 Ha3BaTh CTPYKTYpHBIE POPMYITBI aTKaHOB (MH/I. 3aaHI) 2
A.M.bytaeposa. «Knaccupukanus OpranMIecKuX COEIMHEHUIN 2
M3omepus. Hammueats m HazBaTs nzomepsl C10H22 u CO9H20 2
4
Cooeporcanue yueonozo mamepuana 6
Tema 2.2. [IpenensHbIe yrieBoqopoabl, 00mas ¢GopMylia CTpOSHHE U CBOICTBA .M30MepHs yIiIepoaHOTO CKENeTa. 4
CucreMarnyeckas HOMEHKIaTypa. XuMuueckue cBorcta: [IpakTnuueckoe 3HaY€HUE NPEAETbHBIX
Ipenenbubie YIJIEBOTIOPOJIOB. . 2
YIJICBOJOPOABI IuknoankaHbl
Camocmoamenvnan padoma ooyuarouuxca 4
1.Pemienue 3aa4 Ha HAXOXKJIEHHE MOJNIEKYISIpHON (hopMyIbl BemecTBa (yaeOHuK cTp.28 3amaH 6,7) 2
2.HanmcaTp 1 ypaBHATbH PEaKLUU TOPEHUS U Pa3IokeHNs (MHI. 3a0aHus) 2
Tema 2.3. Conep:xanne yaeOHOro Mmarepuana 7
HenpenenbHbie Aunkensl. O0Omas dopmyna ankeHoB. OtuiieH. Homenknarypa. [lonyuenue ankeHoB. XuMu4ecKkue cBoiicTea | 2
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YIJ1€BOIOPOABI ankeHoB: [lomumepuszanmsa. IloHATHs: MoOHOMEp, TMOJIMMEp, CTemeHb mnoiauMepuzaund. CBolicTBa
nonusTHIeHA. [[puMeHeHne 3TUIICHOBBIX YIIIEBOIOPOAOB.
JueHoBbie yrieBogopoabl (YIIeBOOOPOAbI C JABYMSl JBOMHBIMH CBs3siMu). [loHsiTHE O JAMEHOBBIX | 2
yIIeBOIOpoAax; WX o0mas ¢GopMyna; cucTeMaTHYecKas HOMEHKJIATypa; BHIbl H30MEPHUH. XUMHUYECKHE
CBOMCTBa JJMEHOB B CpaBHEHUU C ankeHamu. [lonmmmepuzanust OyragueHa 1,3 u m3onpornena. [Ipupoansiii u
CHUHTETUYECKUI KaydyyKH, UX IPUMECHEHHE.
2
Ankunbl. Auerunes. Ero crpykrypHas u snekrponHas popmynsr; [omMonornueckuii psa aneruiena. Oomas
¢opmyna ankunoB. Bujsl cTpykTypHON n30oMepuu. CucTeMarnyeckas HOMEHKIIATYpa alKHHOB. XUMUYECKUE | | 2
cBoiicTBa.. [lonydeHne U NpuMeHeHue aleTHIIeHa
Ilpakmuueckaa paboma Ne5. O3HaKOMIIEHHE C KOMJIEKIIMEN KaydyKOB U 00pa3liaMy U3AEIHH U3 PE3UHBI» 6 3
2
Camocmoamenvnas padoma ooyuaowuxcs 2
1. CocraBieHnre peakiuii MPUCOCSTMHEHNS U TTOTMMEPH3aITiu
CocTaBHTh TeHETHUYECKYIO CBSI3b MEXKIy Pa3HBIMH KJIaCCaMH YTIIIEBOJIOPOJIOB )
[IpuroroButs moxman (mpe3enraruio)o C.B.JlebGenere.; 0 CHHTE3€ HCKYCCTBEHHOTO KaydyKa, O TOTYICHIH
PE3UHBIL.
Cooepircanue yuedbHozo mamepuana 2
Tema 2.4. Bbenson.-npencrasurens apomarndeckux y.B. CTpykrypHas ¢popmyna. [IpupoaHbie HCTOYHUKT U
CHHTETHYECKHE CIIOCOOBI MOTYYeHUS apOMAaTHYECKUX YITIEBOIOPOIOB.. PH3ndecKre N XMMIUYECKHE CBOHCTBA 1
ApoMaTHYecKHe Oen3zoma.
Y.B. Camocmoamenvuan paboma o0yuarouuxcs 1 3
«Mctopus oTkpeITHS O€H30I1a, TPUMEHEHHE OeH30I1a
Cooeporcanue yueonozo mamepuana 4 1
Tema2.5 [Ipuponustit 1 monmyTHBINA HeQTAHOM ra3bl. HedTh-husnyeckue cBoiicta\. @paxmmu HeTH IPH IPSIMON 2
Ipupoaubie neperonku. Kpekuar HedTu. [Tuponus. Kokcoxummudeckoe mponu3BOICTBO. 2
HCTOYHUK U Ilpakmuueckaa paboma Ne 6 «O3HakoMIeHHE ¢ oOpasiiaMu He(pTH U MPOAYKTaMU ee epepadoTKu 1 3
yIJ1€BOIOPOI0B
Koumponvuaa pavoma 2 .«IlpenensHple U HEMPEAEIbHBIE YIIIEBOAOPOABD) 1
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Cooepircanue yuedbnozo mamepuana 9
Cnupmui. CTpoeHue NpeAesIbHBIX OAHOATOMHBIX CIUPTOB [ oMonoruyeckuii psa cnuproB. CTpyKTypHas
M30MepHst (M30MEpUsl YIIICPOIHOTO CKEIeTa U MOJMKeHUEe PYHKIIMOHAILHOW TPyIIbl). PanimoHanbHas u 3
crcTeMaTHIecKast HoMeHknaTypa. OCHOBHBIE CITOCOOBI MOTY4YeHUs cUpToB. DH3nuecKre CBONCTBA CITUPTOB.
XHUMHUYECKHUE CBOMCTBA CIIUPTOB. MeTaHoi U 3TaHoi. VX mpuMeHEeHNe U TPOMBIIIIEHHBIM CHHTE3. 2
S NOBUTOCTH CIIMPTOB, TYOUTEIBHOE JCHCTBHE HA OPraHU3M YeIOBEKa. | eHeTHYecKas CBI3b MEKIY
YIIIEBOJOPOAAMHU U CIMPTaMHU
Tema 2.6 Mmnozoamomuvie cnupmet, ux crpoerre. OCOOCHHOCTH CBOMCTB MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas
peaxius Ha MHOTOATOMHBIE CIIUPTHI — B3aumopeiicTeue ¢ ruapokcuaom meau (11). Ilpumenenue
Kncnoponconepma STHUJICHITIMKOIIS U ITIULIEpHUHA.
ue opranuveckne | jlagoparopnas padoraNe 3 «PacTBopeHue IIUIlepHHA B BOJIE M KaUeCTBEHHAs PeaKlHs Ha MHOTOATOMHBIE 1
COCIMHCHU A CITUPTHD)
Denonvi. Onpenenenue kiacca Gpenonos. x crpoenue u cBoicTBa. SII0BUTOCTL (EHONIOB, TYOUTEIHLHOE
Cnuprsl 4 (peHOJIBbI | ACHCTBUE HA OPTAHU3M 3
q
Camocmoamenvhaa paboma odyuaromuxcs
3
1.«CriupThl 1 UX BIMSIHHAE HA 3I0POBHE YEITOBEKAY 1
2.«MHOroaToMHbIe CIUPTHI U UX TPUMEHEHHE B KU3HN 1
3.«DeHOMBI- TTONTb3a U BPEI» 1
Cooepircanue yuedbnozo mamepuana
Onpenenenre kimacca anpAeruioB. Mx gyHkinunonansHas rpynma. OOmas Gopmynna, TOMOTOTHYECKHH psia U | 2

Anbaeruanl.

CTPYKTYpHas W30MEpHs ajbAeruyioB. ParmoHanmpHash W cHcTeMarhyeckas HOMEHKiarypa. llomydeHune wu
CBOMCTBa abACTHA0B. TOKCHIHOCTD JEHCTBUS aabIACTHIOB HA JKUBBIC OPTaHU3MBI.
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Cooepircanue yuedbnozo mamepuana

KapOonosrbie Omnpenenenne Kmacca KapOOHOBBIX KHcHOT. WX ¢yHkuuoHaneHas rpynma.. OOmas dopmyna u | 2
KHCJIOThI TOMOJIOTHYECKHI Psii TPENeNbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIOT. BHIBI CTPYKTYpHOWH H30MEpHUU.
Cucremarnyeckas HoMeHKIarypa. [lomyueHune u u3ndecKkue CBOMCTBa KapOOHOBBIX KHUCIOT. XUMHUYECKUE
CBOMCTBa KapOOHOBBIX KHCJIOT. BakHeWIre npencTaBuTen KapOOHOBBIX KHCIIOT.
Jlabopamopnas paboma Ned TlonydeHue yKCYyCHON KHUCIIOTHI M M3YYE€HUE CBOMCTBA KAPOOHOBBIX KHUCIIOT 1
Camocmoamenvuasn paboma ooyuaroumuxcs 3
Hamnmcars 5 YpaBHATH peakuuu, XapaxkTepHbIe e KapOOHOBBIX KHCIIOT | 2
KapOoHOBEIE KUCIOTEI W UX IPUMEHEHUS B KU3HU 1
Cooepircanue yuedbHozo mamepuana 7
CaoxHble Y(puphbI. Crpoenue cinokHbix 3¢upoB (oOmiast ¢opmyna). Peakiiuu srepudukaiuu.. VX npuMeHeHHE B HApPOAHOM | 2
Kupbl. X034KCTBE, POJb B IPUPOLIE.
JKupel 1 ux cpoiicTBa. du3nuecKkue W XUMHUYECKHE CBOWCTBA JKUPOB: THAPOIHM3 JKUPOB;, MX OKHUCICHHE, | 2
THAPUPOBAHHE KUIKUX KUPOB. CHHTETHYECKIE MOIOIIIHNE CPECTRA.
JlaGopaTopHas padora Ne 5 «CpaBHEHHE CBOMCTB MBLIA M CHHTETHYECKUX MOIOIINX CPEIICTBY» 2
Konumponsnaa paboma 3«Kucnoponconepxamye yriieBOI0pOIbI» 1
Camocmoamenvuasn paboma odyuarowuxcs 4
«Mpina, Kak conu BBICIIINX KapOOHOBBIX KHCJIOT u ux MIPOM3BOAHBIXY | 1
«CUHTETHYeCKHe MOIOIIIHE cpencta» | 1
M3ydeHne MOIOIIMX CBOWCTB PAa3WYHBIX BUJOB MbLIA. 2
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Cooepircanue yuedbnozo mamepuana

YrieBoasl [NousTre n xnaccudukanus yriaeBoaoB.
Momnocaxapudwvl.. CTpoeHUE TIIOKO3bI KaK MHOTOATOMHOTO aNbJETHAOCTHUPTAa. XUMHUYECKHE CBOWCTBA | 2
IJTIOKO3bI, BUIbI OpOXKEHUS TJIFOKO3bI (CIIUPTOBOE M MOJIOUHOKHCIIOE). 3HAYCHHUE TIIOKO3bI U €€ MMPOU3BOIHBIX
Juid yenoBeka. HaxoxaeHue rmioko3sl B PUPOJIE.
Jucaxapuowt  (caxaposza), cocTaB, CTpoeHHe, cBoicTBa. Peakmus ¢ rtuapokcuaom wMemu (1), | 1
Tonucaxapuovr. Kpaxman. CocraB, cTpoeHHe. XWUMHYECKHE CBOWCTBA: pEaKIMsl C WOMOM, THIPOIHU3.
[IpeBparenre kpaxmaia nuim B opranusme. lLlemmonosa. CocTaB, cTpoeHue, CBOMCTBA.. 2
Jlabopamopnasn paboma Ne6 KadecTBEeHHBIC PEaKIIUN HA YTIICBOIBI 1
Camocmoamensnasa paboma ooyuarowuxcs «KauecTBeHHOE oIpeneneHre Kpaxmala, IVIIOKO3bl B | 4
pa3IMIHBIX TPOAYKTax» (MCClieoBaTeabcKas padoTa)
Tema 2.7 Cooepircanue yuedbHozo mamepuana 8
A3oTconepxkamue Awmunbl.  Krnaccudukanms. M3omepus W HOMEHKJIATypa aMHHOB. OCHOBHBIC CBOWMCTBA aMHHOB.. | 2
opraHuyeckue Apomarnyeckue amMuHbl. AHWIMH. Ero crpoenme. ®dusmueckne W XWMHUYECKHE CBOWCTBA IEPBHUYHBIX
coeTMHeHus apoMaTHYEeCKNX aMHHOB Ha MpUMepe aHWIMHA. 3HaYeHNWEe aHWIMHA B OPTaHWYecKoM cuHTe3e. [Ipon3BoacTBo
KpacuTeJel, B3phIBUATHIX BEIIECTB, JIEKAPCTBEHHBIX MIPENapaToB.
[Tonstne 06 amuHOKHCIOTaX. L- AMUHOKHCIOTHEL. VX 3HadeHne B mpupozae. HazBanme amMmuHOKHCIOT. Buasr | 2
n3omepnn. Ousznyeckre 1 XUMAYECKIE CBOMCTBa aMUHOKHCIIOT.
benku kak Omorommumepsl aMHHOKHUCIOT.. [lomunentuaaas Teopust ctpoerns OenkoB. CTpoeHUE TENTHIHON
IPYNIUPOBKY. YCIIOBHSA IPOBEACHUS Truaponu3a OenkoB. buomormueckue ¢yHKuuu OenkoB. DepMeHTHIL. | 2
CremupuaaocTh UX AeicTBus. Mcmons3oBanne (hepMEHTOB B Pa3IMYHBIX OTPACIIAX HAPOIHOTO XO3SHCTBA.
Jabopamopnan  paboma  NeT«PactBopenme  OenkoB B Bozme.  JleHarypauuss — OenkoB 2
KadecTBennbie peakiuu Ha OeIKm»
Koumponsnasn paboma: «A3orconepianiye yriieBoJopoab» 2
Camocmoamenvnan padoma ooyuarouuxcs 4
«AHUWJIVH- KaK KPaCUTENb) 2
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«benKu- 0OCHOBA KHIHM» 2
Tema 2.8 Cooepircanue yuedbnozo mamepuana 6
OCHOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSAMHECHUIN — PEAKIUH MOTUMEPHU3AIUU U
Cuures IIOJIMKOHACHCAIlNH. IImacTmaccel u Kay4dyKu. CHHTETHYECKHE BOJIOKHA, 4 1
BBICOKOMOJIEKYJISAP
HBIX BellecTB Ponb xuMuM B CO37aHMM HOBBIX MaTEPUAJIOB, MPAKTHUECKOE HCIOIH30BAHKUE MOJUMEPOB U BO3HUKHOBCHUC
9KOJIOTHYECKOH MpoOiIeMbl BTOPUYHOW TepepabOTKHU TIOMUMEPHBIX NPOAYKTOB. byaymiee mnonuMepHBIX | 2
MaTepHaJoB. 2
3
Jlabopamopuas padoma Ne8 «Pacnosnasanue nnacmmacc u CUHMEMUYECKUX 60TIOKOH .
4
Camocmoamenvuaa paboma odyuarouwuxca . «OnpeneneHne XUMAYECKOTO COCTaBa  MOEH OJEKIBI U €€
AKOJIOTUIHOCTHY (uccnemoBaTenbckas pabora)
KonTpoabnas 1
pabora
Bcezo: 127 a
2.3 TemaTuueckuii TIIaH U COACpKaHUE YICOHOW MUCIUTUTMHBI «bromorum»
HaumenoBanue Conepxkanre ydyeOHOTO MaTepualia, JabopaTOpHbIE W TMPAKTHYECKHUE PadOTHI, O06bem YpoBeHb
pa3/JIEIOB U TEM caMOCTOsITeNIbHAs paboTa 00yJaromuxcs, KypcoBas paboT (IPOEKT) 4acoB YCBOEHU
i
Paznen 1. YueHue 0 KJIeTKe 8
Tema 1.1. Kpartkue Conepxanue y4eOHOro Marepuasa 1
cBeneHuss u3 ucropuu | Kierka —  snemeHTapHas JKMBas CUCTEMa W OCHOBHAasi  CTPYKTYPHO- 1
HU3y4YCHUS KIETKU. | (YHKUIMOHAIbHAS €IMHUIIA BCEX >KMBBIX OpraHu3MoB. KpaTkas UCTOpHS MU3ydeHUS
Huronorusa — Hayka o | KiaeTKH OCHOBHBIE NOJIOKEHUS KJIETOYHON TEOPHUHU.
KJIETKE Camocmosmenvuas paboma 00y4arOuuxcs 1
«KpaTtkue cBeneHMs W3 UCTOPUM HM3ydeHHUs KieTkw», «lluronmorus — Hayka o 3
KJIETKEY.
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Tema 1.2.

Conepxxanue y4eOHOro Marepuasa

Xumuueckuit  coctaB | OCOOEHHOCTH CTPOCHHSI M KU3HEIACITEILHOCTH KIETOK MPOKAPHOT, SyKAPHUOT. 2
KiIeTku. Bona u npyrue | XuMu4yecKuil coCTaB KJIETKU. Boja u qpyrue HeOpraHu4ecKUe BEIeCTBa.
HEOPraHU4eCKHe
BELIECTBA.
Tema Coaep:kanue yueOHOro MaTepuajia
1.3.0prannueckue Opranuyeckue BemectBa KieTkd. CrpoeHue yriieBOJOB M JIMIIHJIOB. 2
BEIECTBA KJIeTkH. | WX ponp B KU3HENEATEIHHOCTH KIETKH.
VYTeBoabl, JIUMHIBI Camocmosmenvuas paboma y4aujuxcs
«Ponbp yrneBoJoB M KUPOB B KU3HEICSATEIILHOCTH KIIETKI».
Coaep:xkanue yueOHOro MaTepuajia
1.4Tema. Crpoenne u (GYHKIIMA MOJIGKYT O€IKOB, HYKIEHHOBBIX KHCIOT, ATO. 1
Oprannueckue CXOICTBO XHMMMYECKOTO COCTaBa — JOKa3aTeNbCTBO POJICTBA KIETOK pPa3HBIX
BEIECTBA KJIETKU: | OPTaHMU3MOB.
OeNKn u Camocmosamenvuas paboma o0y4arOuuxcsi:
HYKJIEMHOBEIE «Ctpoenue, PyHKIIUHU U poJib OENKOB B KileTke», «HyKienHOBbIE KUCIOTHIY,
KHCIIOTBI, «CX0ACTBO XMMHUYECKOTO COCTaBa KJIETOK Pa3HbIX OPraHU3MOB KakK JI0Ka3aTeIbCTBO
UX POJICTBa»
1.5Tema. Crpoerue Conep:xanue y4eOHOro MmaTepuaJja
S O6Mer CrpoeHue KJIETKH, OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETKU. Bupycsl, 2
npodunaktuka CIIM/]a. OOMeH BemecTB U YHEPTUU B KIIETKE
BEILIECTB U DHEPIrUU B ]
CIeTKe Camocmoamenvhas paboma 00y4aOUUXCsL.
coctapiieHue pedeparos o remam: «Bupyceiy, «IIpodummakruka CIT ] a».
Pa3mHo:keHMe U HHAMBUAYAJIbHOE PA3BUTHE OPTrAaHN3MOB 3
Pa3zpen 2
Tema 2.1. [leneHue Conepxanue y4eOHOro Marepuasa
KIIETKU MuTo3. | KusHennbldl mukn kietku. CocTaB W CTPOEHHE XPOMOCOM. OTalbl MHTO3a U 2
Tema 2.2 Meiio3. | Meno3sa.
®opMmbl  pasMHOXeHHUs | ['aruIOMIHBIN U TUMIOUIHBINA HAOOP XPOMOCOM 1
OpraHU3MOB.
Pa3nen 3 OCHOBBI T€HETHKHU M CeJICKIIHU 13
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Tema 3.1. IlIpeamer,
3aJa4du u METOAbI
TC€HCTUKU.

Conepxxanue y4eOHOro Marepuasa

OnpeneneHne TEHETUKW; OCHOBHBIE TIOHATUS T'€HETUKH. TEpMHUHOJOIUS U
cuMBOJIHKa. OCOOEHHOCTH METO0B U3yUEHUS T€HETHKI

HacneactBeHHOCTS. Camocmoamenvras paboma o0yUaOWUxcsi:
N3MeHunBOCTb. «BpenHoe BnusiHUE HUKOTHHA U QJIKOTOJISl HA OHTOT'€HE3 YEJIOBEKa.
MyTareHHbIe CBOIICTBA BPEHBIX BEIIECTB, HAKATUIMBAIOIIMXCS B aTMocdepe.

Tema3.2 Coneprxxanue y4eOHOro Marepuaja
Monorubpuasnoe Monoru0puaHoe CKpeuMBaHHE U €ro 3aKoHOMepHOCTH.!.2 3akoHbl I'. Mengens.
cKkpemrBanue, 1 3akoH | PemeHue 3agay Ha MOHOTHOPUJIHOE CKpELIUBAaHUE
I. Mennens u
XpOMOCOMHasi  Teopus
HACJIEICTBEHHOCTHU

Tema 3.3. Hurubpun-
HOE CKpEIIMBaHUE.
3aK0H HE3aBHCHMOTO
pacIIeTICHUS TCHOB.

ConeprxaHue y4eOHOro Marepuaja
['eneTnveckas TepMHUHOJIOTHS U CUMBOJIMKA. J{uruOpun-noe ckpemmBanue I 3akon
Mennensi; xon pacmieruieHuss npu JuruOpua-aHoe ckpemmBanud. CIETUICHHOE
Hacjeq0BaHue.

Tema 3.4. T'eneruxa
rmoJia. Hacnenosanue
CLEIVICHHOE C TOJIOM.
HacnenctBeHnnrsie
0o1e3HM.

Conep:xaHue y4eOHOro MmaTepuaja
I'enerunka mona; Haciel0BaHUE MPU3HAKOB CIEIUIEHHBIX C 1ojioM. HacneacTBeHHbie
0ose3Hu yenoBeka . BiusiHue pa3nuyuHbIX BEIIECTB HA HACIEACTBEHHOCTh YeI0BeKa

Camocmoamenvuaa paboma yuawuxca 1o COCTaBJICHHIO pedepaToB MO TeMaM:
«HacnencrtBennble 0oJie3HH, CIIEMJICHHBIE C IIOJIOM Yy 4elloBeKa», «BpenHoe
BIIMSIHUE HUKOTHHA, aJIKOTOJIsl, HAPKOTUKOB Y YEJIOBEKa Ha €r0 HACIEACTBEHHOCThY,
«3HaueHue TeHETUKHU B METUIIUHE U 3/IPABOOXPAHEHUI

Tema3.5.
MoaudukanroHHast
n3mMeHunBocth. Hopma
peaKkiuu.

Conepxxanue y4eOHOro Marepuasa
Omnpenenenve MOIUGUKAIMOHHON  W3MEHYHMBOCTH IPUMEPHI; HOPMa peaKluu;
CraTucTuueckrue 3aKOHOMEPHOCTH MOAU(PUKAITMOHHON U3MEHYHBOCTH

Tema3.6
HacnencrBenHnas
U3MEHUYHBOCTD.
Myranumu, HX BHUIBI,

Conepxxanue y4eOHOro Marepuasa
Knaccudukarnuss HacienCcTBEHHBIX W3MeHeHHU. OrpenereHre W BUIbl MYyTallUU.
[Tonesnsie u Bpeanble Myranuu. [lomunnmounus. 3arpsi3HEHHE MPUPOTHONU CPEIbI
MyTareHaMu ¥ 3JI0POBbE YEIOBEKA.
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IMPHUYUHBI 1 3HAUCHUC.

Camocmoamenvhas paboma oOydaromuxcs :

«IIpruuHBI ¥ 3HaYEHHUE MyTaLUN»,

«3arpsi3HEHUE NPUPOJHOW Cpeapl MyTareHaMM M HUX BIUSHUE Ha 310pOBbE
YEIIOBEKAY.

Tema 3.7 Ilpenmer,
METOJIbl W 3aJaud
CEJEKIMU. YYEHHE O
LIEHTpax
MIPOUCXOKICHUS
KYJbTYPHBIX paCTCHUH

Conepxxanue y4eOHOro Marepuasa
3agauu, npeaMeT U MeToabl cenekuuu. [lopona, copT ,mmtamM. 3HaYe€HUE TEHETHKU
ist cenekiuu. Ponb uckyccrBennoro otoopa. Yuenue H. M. BaBuioa o nenTpax
MIPOUCXOXKACHNUS. 1 MHOT000pa3us KyJIbTYPHBIX pacTeHUN. 3aKOH TOMOJIOTrHYECKUX
pAa0B B H&CJIGI[CTBGHHOﬁ N3MECHYUBOCTH.

Tema 3.8. Cenexmus
pacTeHui,

Tema 3.9.
Cenexkiys >KUBOTHBIX.
Oco0EHHOCTH METOIOB
CEJIEKIINHU

Conep:xxanue yueOHOro Marepuaja

OmnpeneneHne CeNeKINI; IEHTPBI TPOUCXOKACHUHN KYITbTYPHBIX PACTEHUH; METOIbI
CEJIEKITUH PAaCTEHUH U KUBOTHBIX: 0TOOP, THOPHIN3AIIHS, WHIYIIUPOBAHHBIN
MyTareHes, MOJHIIOUINS, SIBJICHUE TeTePO3HCa; JOCTIKEHHUS U OCHOBHBIC
HaTpaBJICHUSI COBPEMEHHOW CEJICKITNH; 3HAUYCHHUE CETICKITNH [T Pa3BUTHS C/X
MIPOU3BOJICTBA, MEIUIIUHCKOMN, MUKPOOHUOJIOTHUECKOH U APYTrUX OTpacieit
MIPOMBIIIIJIEHHOCTH.

Camocmoamenvnas padoma oOydaomuxcs 1o TemaM «Cenekuus pacTeHH»
«CeneKIus ;KUBOTHBIX

Paznen 4 IBOJIONMOHHOE YUYEeHH e
Temas. 1 Conep:xxanue y4ye0OHOro MmaTepuaJja
XapakTepucTHKa CymHOCTh MeTaQHU3N4IEeCKOr0 MUPOBO33peHUs. 3HaueHue Tpyaos Jlunnes [lepsoe
GHOJIOTHH B 10 sBomounoHHoe yuenue JK. b. Jlamapka. [IpuunHbl 1 ABMKYIIME CUIIBI 3BOJIIOLIUU
JAPBUHOBCKHiL no Jlamapky. [Ipennoceunku BO3HUKHOBeHU yueHus Y. [lapBuHa
MEPUOI..

51



Tema5.2.9Boro1110

HHOE Y4YEHHE 4
JapBuHa.
JloxazarenbcTBa
SBOJIIOLMH. Ponb
HACJIEICTBEHHOCTH U
W3MEHYUBOCTH B
3BOJIIOIUA

Coaep:kanue yueOHOro MaTepuaJjia
OcHoBHble nonoxeHus yuenus Y. Jlapsuna. [IpyunHel u ABMKYILINE CHIIBI
3BOJIIOIIMU. POJIb HACIEICTBEHHOCTH U U3MEHYMBOCTH B 3BOJIOLMU. CpaBHUTEIBHO
aHATOMUYECKUE, DMOPHOJIOTUICCKHUE, TAJICOHTOJIOTHICCKUE, ONOoTeorpaduaecKue
JI0Ka3aTeJIbCTBA SBOJIIOIUH.

Camocmosmenvras paboma oOydaromuxcs 1o teMe «Kpurepuu u CTpykTypa BUIaY,
«Jloka3arenbCcTBa ABOJIIOLUNY.

CamocTtosTenbHas paboTa yJamuxcs: 3anojiHeHue Tadnuubl «JlokasaTenbcTBa
IBOJIIOLIANY

Tema 5.3. bopr0a 3a
cymectBoBanue.  Ot-
0Op OpraHu3MoOB, €r0
BUAbI u POJib B
SBOJTIOIIH
OpPraHUYECcKOTo MUpA.

Coaep:xkanue yueOHOro MaTepuajia
[Ipuuunbl u Gopmbl 60pbOBI 3a cyliecTBOBaHUE. VICKycCTBEHHBIH 0TOOD, €ro
MaTepuagbHas OCHOBA M pe3yabTaT. EcrecTBeHHBINH 0TOOD, BUIBI (ABMXKYILIUN U
CTAOMJIM3UPYIOIINN ), MaTepUaATbHAsI OCHOBA U PE3yJIbTar.

Tema 5.4. Bun u ero
kputepuu. [lomymnsuus
KaK dhopma
CYIIIECTBOBaHUS BU/IA.

Conep:xaHue y4eOHOro MmaTepuaja
Onpenenenve BuAa; KpUTEPUU BUIA U X XapakrepucTuku. [lonmymsmus kak gopma
CYyIIECTBOBaHUS BUA

Tewma$5.5.
Makpo3BotOLHS.
I'maBHBIE HampaBieHUS
ABOJIIOINH

Conep:xanue y4e0HOro MmaTepuaJja
Omnpenenenre MakpodBOJOLUU. [ TaBHBIE HaNpaBiIeHHUs] OPraHUYECKOM IBOJIOIUU:
Ouonoruueckuii mporpecc U Ouonorumueckuit perpecc. Ilytm moctkeHus
OMOJIOTUYECKOT0 Mporpecca: apoMopdo3bl, UIUO0ATANTALIUN, JeTeHEPALIUH.

Pa3pgea 6.

HcTopusi pazBuTHs KM3HU HA 3emJie

Tema6.1. [onayunsle
MIpeICTaBICHUS 0
BO3HMKHOBEHUU >KU3HU
Ha 3emue. ['unoresa A.
. Onapuna 0
MIPOUCXOKICHUU

Conepxanue y4eOHOro Marepuasa
JloHayunele Teopuu o caMmo3apoxiaeHun xku3HU. Oneitel @. Penm m Jl.Ilacrepa,
3HaUEHUE UX [UId cTrepwin3anuu M nacrepusauuu. CoOBpEMEHHBIE TEOPHH
IIPOUCXOXKACHUS ®KU3HU Ha 3emie. ['unoresza A. M. OnapuHa.
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JKA3HU Ha 3eMIIE.

Tema6.2.Kparkas
HUCTOPUS pa3BUTHS
OPraHUYEeCKOro  MHpA.
PasButne KM3HM Ha
3emute .

Conepxxanue y4eOHOro Marepuasa

OOmas xapakTepucTuka (UIOreHe3a PacTeHUU W KUBOTHBIX. Pa3BUTHE KU3HH HA
3emJie 10 Me3030s1, B ME3030€ 1 KaifHO30€.

Tema6.3.JlokazaTenascT
Ba KHUBOTHOT'O
MMPOUCXOKIACHUA
yenoBeka. JIBmxkyiine
CHWJIBI QaHTPOTIOTCHE3A. .

Coneprxxanue y4eOHOro Marepuaja
Teopus Y. /lapBrHa 0 mpoucxokaeHUM dyenoBeka. [JJokasarenscrBa
MMPOUCXOKIACHUA YCJIIOBCKA OT )KUBOTHBIX. ITomosxeHme yenoBeka B COBpCMCHHOfI
CUCTEME OpPraHM4ecKoro Mupa AHTpoIoreHe3. buosornyeckue v conuaabHble
JABMXXYIIUEC CUJIBI AaHTPOIIOICHE3A. PYJII/IMGHTBI, aTaBU3MBI.

Camocmosmenvuas paboma odoyuarouwuxcs: cocrapieHue pedeparon 1o TeMe
«['1aBHbBIE HaMpaBIEHUS SBOJIOLUN

Temab6.4.IlpenmecTBeH
-HHUKH YEeJIOBEKa.
OCHOBHBIC ATaIbl
9BOJIIOLMH YeJIOBEKA:
UYenoBeueckue pachl,
UX TIPOUCXOXKJICHUE U
€IMHCTBO

Conep:xanue y4eOHOro MmaTepuaJja
OO01as XxapakTepUCTUKa BUIOB- PEIIIECTBEHHUKOB YesloBeka. OCHOBHBIE 3TaIlbl
aHTpoOIoreHe3a: ApeBHENIINe, JPEBHHUE U TIEPBbIE COBPEMEHHBIE JIFO/IH.
UYenoBeueckue pachl. PacusM, ero CymHoCTh U HECOCTOSATEIbHOCTb.

Pasznen 7

OCHOBBI DKO0JO0TMHU

Tema 7.1. Ilpeamer u
3a7a41 SKOJIOTUH.
OKOJIOTHYECKHE
3aKOHBI ¥ MPOOJIEMBI.

Conepxanue y4eOHOro Marepuasa
[Ipenmer u 3amaun skosorud. Cpeapl OOUTaHHST OPraHU3MOB, UX PAa3HOBUIHOCTH.
@DaxkTophI Cpe/Ibl, UX XapaKTepUCTHKA. Pecypchl cpelbl.

Tema 7.2 bBuocdepa.

Conepxanue y4eOHOro Marepuasa

VYyenue B. N. | Tlonarue Ouocdepsl. Yuenne B. W. Bepnaackoro o Ouocdepe. Kpyrosopor
Bepnanckoro 0 | BemecTB. DBooNHs Onocdepsl U mpodeMa ee yCTOMUYMBOTO Pa3BUTHS

ouoctepe. ['mobanbHbBIE

aHTPOTIOTEHHBIE
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U3MEHEHHs B Onocdepe

Bcero

36
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2.4. XapaKTepHCTmca OCHOBHbBIX BU0B y'{eﬁnoifl ACATECJIbHOCTH CTYJICHTOB

Coaep:xkanue o0yueHust

XapakTepucTHKa OCHOBHBIX BH/IOB J1eSIT€IbHOCTH
CTY/ICHTOB
(Ha ypoBHe y4eOHBIX el CTBHI)

BBenenune

YMeHus NOCTaHOBKH LEIEN NEATEIbHOCTH, IUIAHUPOBAHUS
COOCTBEHHOM JI€ATENTLHOCTH JJI TOCTHKEHHS TIOCTABIICHHBIX
LeJIeH, MpeABUICHUS BO3MOKHBIX PE3YJIbTaTOB 3TUX
JIEWCTBUI, OPraHU3ALMU CAMOKOHTPOJIA U OLIEHKH
MOJIyYEHHBIX pe3yibTaToB. Pa3BuTHE CIOCOOHOCTH SICHO U
TOYHO M3JIaraTh CBOU MBICIIH, JJOTHYECKHA 000CHOBHIBATH
CBOIO TOYKY 3PEHUSI, BOCIPUHUMATh U aHAJIU3UPOBATH
MHEHUs cOOeCeTHUKOB, TPU3HaBas IPaBo APYroro yeaoBeKa
Ha nHoe MHeHue. [IpousBenenne nsmMepenust Pu3NIECKux
BEJINYMH U OLICHKA I'PAHUIIBI IOTPENIHOCTEN U3MEPEHUM.
[IpencraBnenue rpaHuLbl NOTPEMIHOCTEW U3MEPEHHUN TIPH
MOCTPOEHUHU I'paUKOB. YMEHHE BHICKA3bIBATh TUIIOTE3bI IS
00BsicHeHUs HaOII0JaeMbIX SIBIEHUH. YMEHUe pe/yiaraTh
MO/JIENIU ABJICHUN. YKa3aHUE TPaHUl] IPUMEHUMOCTH
(bu3mvecKkux 3aKOHOB. M3510KeHNE OCHOBHBIX TIOJIOKCHHI
COBPEMEHHOM Hay4YHOU KapTuHbI Mupa. [IpuBenenue
IPUMEPOB BIMSIHUS OTKPHITUH B (PU3UKE HA IPOTPECC B
TEXHUKE U TEXHOJIOTHH MPOU3BOJICTBA. Vcrionb30BaHue
WuTepuera i norcka MHGOpMaIIIH.

1. Mexanuka

Kunemamuxa

HpeHCTaBHeHI/Ie MCXaHHUYCCKOI'O IBMXXCHUA TCJ1a
YpaBHCHHUAMU 3aBUCUMOCTU KOOPAUHAT U HpOGKHHeﬁ
CKOPOCTH OT BPpCMCHHU. HpeI[CTaBJ'IeHI/Ie MCXaHHUYCCKOI'O
JABMIKCHUA TCJIa Fpa(bI/IKaMI/I 3aBUCUMOCTHU KOOpAUHAT U
Hpoexuneﬁ CKOPOCTH OT BPCMCHHMU. Onpez[eneHI/Ie KOOpAuHAaT
HpOﬁI[eHHOFO IIyTH, CKOPOCTHU U YCKOPCHHS TCJIa I10
rpa(l)I/IKaM 3aBUCUMOCTH KOOPAHUHAT U HpOGKHI/Iﬁ CKOpPOCTH OT
BPCMCHHU. OHpe,[[eJ'ICHI/IC KOOpAUHAT HpOP’II[eHHOFO InyTH,
CKOPOCTH U YCKOPCHHUS TCJIA 110 YPABHCHUAM 3dBUCUMOCTU
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KOOPAMHAT U IPOEKLIUNA CKOPOCTH OT BpeMeHu. [IpoBenenue
CPaBHUTEIBHOIO aHAJIN3a PABHOMEPHOTO U
PaBHONIEPEMEHHOT'O JBHKCHUH. Y Ka3aHHUE UCIIOJIb30BaHUS
MOCTYNATEIbHOTO ¥ BPALIATEIbHOTO ABUKECHHI B TEXHUKE.
[IpuoOpereHue ombiTa pabOThI B TPYIINE C BHIIOJTHCHHEM
Pa3IMYHBIX COIMATBHBIX pojieit. Pa3paboTka BO3MOKHOM
CHUCTEMBI ICUCTBHIA U KOHCTPYKLIHH JIJIS
SKCIEPUMEHTAIBHOTO OMPEJEIEHNUS KHUHEMATHUECKIX
BenuuuH. [IpencraBnenne napopManum 0 BUIaX IBHKCHHS B
BH/JIC TaOJIHIIBL.

3akonvl mexanuxu
Hviomona

ObvscHenue 0eMOHCMPAYUOHHBIX IKCNEPUMEHMO8,
NOOMBEPHCOAOUUX 3aKOH unepyuu. Mzmepenue maccol
mena. Mzmepenue cunvt 63aumoodeticmaus mei. Boluucienue
SHAYeHUsl CUL NO U38ECIMHBIM 3HAYEHUSIM MACC
83aUMOOCUCMBYIOWUX Mell U UX YCKOpeHull. Bvluucienue
3HA4eHUsl YCKOpeHUuli mejl N U38eCMHbIM 3HAYEHUSIM
oeticmeytowux cun u macc men. CpasHenue cuivl Oeticmsus
u npomugooeticmaus. [Ipumenenue 3akoHa 8CeMUPHO20
Mms20MmeHUs npu pacyemax Cuil U yCKopeHuu
g3aumooeticmgyrowux mei. CpasHenue ycKkopeHus
800001020 nadenus Ha nianemax CoaHeUHOU CUCTEMBI.
Buvioenenue 6 mexcme yueOnuxka ocHO8HbIX Kame2oputi
HayuHoU ungopmayuu.

3axonul COXpAHEHUA
6 MeXaHuke

[IpumeHeHue 3aK0OHa COXPAHEHUS UMITYJIbCa JIJIs
BBIUHCIICHUS U3MEHEHUI CKOPOCTEH TeJ Mpu uX
B3auMo/ieiicTBusAX. Mi3MepeHue paboThl CUIT U U3MEHEHUE
KUHETUYECKOM SHepruu Tena. Beruucnenue paboThl cul U
U3MEHEHUS KUHETUYEeCKOW SHepruu Tena. Beruncienue
NOTEHLUAIHHON SHEPTUH TEJ B TPABUTALIHOHHOM I10JIE.
Omnpenenenre NOTEHIUAIBLHON YHEPTUH YIIPYTO
ne(OpMUPOBAHHOTO Tella TI0 U3BECTHOM Aedopmanuu u
XKecTKocTu Tena. [IpuMeneHne 3akoHa coxpaHeHus
MEXaHUYECKOM YHEPruu NP pacyeTax pe3yibTaToB
B3aMMOJICHCTBUI TeJ rPaBUTAIIMOHHBIMU CUJIAMHU U CHIIAMU
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YIPYTOCTH. YKa3aHHUE IPaHML] IPUMEHUMOCTH 3aKOHOB
MEXaHUKHU. YKa3aHue y4eOHbIX TUCUUTUIMH, TIPU U3y9eHUHU
KOTOPBIX MCIOJIB3YIOTCS 3aKOHBI COXPaHEHUSI.

2. OcHOBBI MOJIEKYJIIPHON (PM3MKH M TEPMOJUHAMUKH

OcHOB8bL MONEKYNAPHOLUL
KUHeMU4ecKol meopuu.
Hoeanvuwiii 2az

BolinosiHeHuE 3KCIEpUMEHTOB, CITYKAIUX ISl 000CHOBaHUS
MoutekynsgpHo-kuHeTnueckoi Teopun (MKT). Pemenue 3anau
C IPUMEHEHUEM OCHOBHOTO YPaBHEHUS MOJIEKYJIIPHO-
KMHETHYECKOM Teopuu ra3oB. OmnpeneiaeHne napamMmeTpos
BEIL[ECTBA B ra3000pa3HOM COCTOSIHUM HAa OCHOBAaHUU
yYpaBHEHUS COCTOSIHUS UeanbHOoro raza. OnpeneneHue
MapaMeTpoB BEILIECTBA B Ta3000pa3HOM COCTOSIHUM U
MIPOUCXOISIINX MPOIECCOB M0 rpadukam 3aBucuMoctu p (T),
V (T), p (V). DxcriepuMeHTaIbHOE HCCIICIOBAHNE
3asucumoctu p (T), V (T), p (V). llpencrasienue B Buze
rpauKoB U30XOPHOTO, H300aPHOTO U U30TEPMUUYECKOTO
MpoIECCOB. Beruncnenue cpeaHei KHHETHYECKON SHEPTUU
TEIJIOBOTO ABMKEHHS MOJIEKYJI 110 U3BECTHOM TemIeparype
BellecTBa. BrickaszbIiBaHMe THIIOTE3 U1 OOBSICHEHUS
HaOJII01aeMBbIX SIBJICHUH. YKa3zaHHe IPaHUL] IPUMEHUMOCTH
MOJENHN «UIealIbLHBIN ra3y U 3akoHoB MKT.

OcHosvl
MepMOOUHAMUKU

N3mepenue komyecTBa TEIUIOTHI B ITpoLieccax
Teruionepenaun. Pacyer koaudecTBa TEIUIOTHI,
HE0OXO0IMMOT0 ISl OCYIIECTBIICHUS 3aJaHHOTO Mpoliecca ¢
Temionepenayei. Pacuer uameHeHusi BHyTpeHHEN SHEPruu
Te, paboThl ¥ MEPEJaHHOTO KOJIMYECTBA TEIJIOTHI C
UCIOJIb30BaHUEM TIEPBOTO 3aKOHA TepMOJAUHAMUKU. Pacuer
paboThI, COBEPIIIEHHOH ra3oM, Mo TpaduKy 3aBUCUMOCTH

p (V). Beruucnenue paboTsl ra3a, COBEPIICHHON TTPH
U3MEHEHUHU COCTOSIHUS 10 3aMKHYTOMY LIMKITY. Brruucienue
KIIJ mpu coBepiieHuu razoM padoThI B IIpoIeccax
U3MEHEHHUS COCTOSTHUS M0 3aMKHYTOMY HUKITY. OOBbsCHEHUE
MPUHIIMIIOB ACWCTBUS TEIIOBBIX MallvH. JleMOHCTpaIus
poniu GU3KKH B CO3JAHUH U COBEPIICHCTBOBAHNH TETIOBBIX
nurareneil. M3noxxeHne CyTu SKOJIOTUYECKUX MTPOOIIeM,
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00yCIIOBJICHHBIX Pa00OTON TETUIOBBIX ABUTATENICH U
MPEUIOKEHUE ITyTH UX PELICHUs. YKa3aHHe IPaHHMIL
NPUMEHUMOCTH 3aKOHOB TEPMOJIMHAMHKH. Y MEHUE BECTH
JIMAJIOT, BBICIYIIIMBATh MHEHHUE OTIIIOHEHTA, y9acTBOBATh B
JIMCKYCCHH, OTKPBITO BBIPAXATh U OTCTaWBATh CBOIO TOUKY
3peHust. YKa3zaHHe y4eOHBIX AUCIUIUINH, IPH U3Y4ECHUH
KOTOPBIX UCHOJIB3YIOT YueOHbIN MaTepuas «OCHOBBI
TEPMOUHAMUKI.

Ceoticmea napos,
JHcudKocmeti, meepowvlx
men

N3mepenne BaxxHOCTH Bo3ayxa. Pacuer konmuecTBa
TEIJIOTHI, HEOOXOAUMOTO JIJISl OCYIIECTBIICHHS TIpoiiecca
Tepexo/ia BEIIEeCTBA U3 OJTHOTO arperaTHOro0 COCTOSTHUS B
Ipyroe. JKCIePUMEHTAILHOE UCCIIEI0BAHNE TETUIOBBIX
CBOMCTB BemiecTBa. [IpuBeneHrne npuMepoB KamuUTSIPHBIX
SBJIEHUH B OBITY, IpUpoJie, TexHuke. MccnenoBanue
MEXaHHYECKHUX CBOMCTB TBEPABIX TeN. [[pumenenune
(bMBUYECKUX TMMOHITHI U 3aKOHOB B yUeOHOM MaTepuase
npodeccuoHanbHOro Xapakrepa. Mcnonp3oBanue MaTeprera
JUTSl TIOUCKa WH(OPMAIUHU O pa3pabOTKaxX U MPUMEHEHHUIX
COBPEMEHHBIX TBEPJIbIX U aMOP(HBIX MaTEPHAJIOB

3. DJIeKTPOAMHAMUKA

Onekmpocmamuka

Brruncienue cui B3anMoOAeHCTBUS TOUSUHBIX
ANEKTPUYECKUX 3apsaA0B. Beuncienrne HanpsHKeHHOCTH
AIEKTPUIECKOTO TOJISI OJJHOTO ¥ HECKOJIBKUX TOUYSYHBIX
ANEKTPUYECKUX 3apsa0B. Beruncienre nmoTeHmana
AIEKTPUIECKOTO TOJISI OJJTHOTO M HECKOJIBKUX TOUSYHBIX
ANEKTPUYECKHUX 3apsaa0B. M3aMepeHnue pa3HOCTH
MOTEHITMAIOB. VI3MepeHue 23HEPruu AICKTPUISCKOTO TOJIs
3apsOKEHHOTO KOHJICHCAaTopa. Beruucienue sHepruu
AIEKTPUYECKOTO TI0JIS 3apsHKCHHOTO KOHJ/ICHCATOPA.
Pa3paboTka miaHa 1 BO3MOXHOM CXEeMbI ACHCTBUI
SKCIIEPUMEHTAIBHOTO ONPEAENIEHUS AJIEKTPOEMKOCTH
KOHJIEHCATOPA U TUAJIEKTPUUECKON MPOHUIIAEMOCTH
BelecTra. [IpoBeeHre CpaBHUTENBHOTO aHAIN3a
TPaBUTALMOHHOTO M 3JIEKTPOCTATHUYECKOTO MOJIEH.

58



Tocmosnnwlii mox

N3mepenune MOIIHOCTH 3JIEKTpUUYECKOro Toka. M3mepenue
OJ1C 1 BHYTpEHHETr0 COMPOTUBJICHUS HICTOYHUKA TOKA.
BrinosHeHne pacyeToB CHJIbI TOKA U HANPSKEHU HA
ydacTKax 3JeKTpUueckux uene. O0bsIcCHEHNE Ha IpUMepe
AIIEKTPUYECKOM 11enu ¢ AByMs ucrouynukamu toka (91C), B
KaKOM CJIydae UCTOYHHUK DJIEKTPUUECKON IHEPTrUur paboTaeT B
pexuMe TeHepaTopa, a B KAKOM — B PEKUME MTOTPEeOUTENS.
Ornpezenenue TeMrepaTypbl HUTH HakanuBaHus. M3amepenue
ANEKTPUYECKOTO 3apsjia EeKTpoHa. OOvscHeHue npupoobl
9NEKMPU1EeCcKo20 MoKa 6 Memaiax, IAeKmpoaumax, 2a3ax,
saxyyme u nonynposoonuxax. Ilpumenenue snexmponusa é
mexHuke. Ilposedenue cpagHumenvbHo2o aHanuza
HecamocmosimenbHo20 U CamMOCMOAMeNbHO20 2A308blX
pa3psaoog. CHATHE BOJIBTAMIIEPHOUN XapaKTEPUCTHKHU JTUO/A.
[IpoBenenne cpaBHUTEIHLHOTO aHAIH3a TIOJIYIIPOBOTHUKOBBIX
JIMOJI0B U TpuoaoB. Mcnons3oBanue MHTEpHETA 111 TOMCKA
nH(pOpMaLIUU O TIEPCHIEKTUBAX Pa3BUTHUS
MOJIYIIPOBOAHUKOBOM TEXHUKU. Y CTAHOBKA TPUUMHHO-
CIICICTBEHHBIX CBS3EH.

Macnummnvie senenus

N3mepenune nHAYKIIME MarHUTHOTO TOJIs1. Beraucienue cui,
JEHCTBYIONTUX HA MPOBOJHUK C TOKOM B MarHUTHOM IIOJI€.
Brruucnenue cu, IeHCTBYIONIUX HA SJIEKTPUICCKUN 3apsij,
JBWOKYIIUNCS B MarHUTHOM T1oJ1e. MccnenoBanue siBICHU
AJIEKTPOMArHUTHOW WHIYKITUU, CAMOMHAYKIINH. Berancinenue
SHEPTUH MarHUTHOTO MoJisl. OOBICHEHHUE MPUHIINATIA
nencTBus dnekTpoaBurarelisa. OObsiCHEHHEe MPUHITUIIA
JEHCTBUS TeHEepaTOpa AMEKTPUIECKOTO TOKA U
ANEKTPOU3MEPUTEIBHBIX TPUOOPOB. OOBICHEHHE MPUHIIAITA
JeNCTBUS Macc-crieKTporpada, ycKopuTenel 3apssKeHHbBIX
gacTull. OObSICHEHUE PO MArHUTHOTO TTOJIS 3€MJIU B KU3HHU
pacTeHul, >KMBOTHBIX, yenoBeka. [IpuBenenue npumepon
MPaKTUYECKOTO MPUMEHEHHUS U3yUYEHHBIX SABJICHUI, 3aKOHOB,
npubopoB, yCTpoicTB. [IpoBeaeHe CPaBHUTETHLHOTO
aHaJIM3a CBOMCTB 3JIEKTPOCTATHUECKOT0, MATHUTHOTO U
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BUXPEBOTO EKTPHUECKUX MoJei. OObsICHEHNEe Ha IpUMeEpe
MarHUTHBIX SIBJICHUM, TOYeMy (PU3UKY MOYKHO
paccMaTpuBaTh Kak METAIUCIUILINHY.

4. Kosie0anus ¥ BOJHBI

Mexanuueckue
Konebanus

HccnenoBanue 3aBUCMMOCTH IepHojia KojebaHui
MaTEMATHYCCKOI'O MasATHHUKA OT €ro JJIMHBI, MaCChl 1
aMIUTATYIBI KoJieOanwii. VccemoBanre 3aBUCIMOCTH
nepurojia KojiebaHuii rpys3a Ha MPYKUHE OT €ro Macchl U
YKECTKOCTHU MPYXKUHBI. Bbyuciienre nepruoaa Kojieoanuit
MaTEMaTHYCCKOTO MadTHUKA 110 U3BECTHOMY 3HAYCHUIO

ero JAJauHbL. Beruncienue nepuoja kojaebaHuii rpysa Ha
MPYXHUHE IO U3BECTHBIM 3HAYCHHUAM €T0 MACChI U )KECTKOCTHU
pyXuHbI. BeipaboTka HaBBIKOB BOCIIPUHUMAT,
aHAJIM3UPOBATh, IepepadaThIBATh U NPEIbSIBISTH
I/IH(l)OpMaHI/IIO B COOTBETCTBHUMH C ITOCTAaBJICHHBIMH 3aladaMU.
[IpuBeaeHne mpuMepoB aBTOKOJIEOATENbHBIX MEXaHUUECKUX
cucteM. [IpoBenenne knaccupukamuy KoaeOanuia

Ynpyeue sonnvl

N3mepenne mirHbI 3BYKOBOM BOJIHBI IO pe3yJbTaTaM
HaOmofeHN UHTEpEPEHITNN 3BYKOBBIX BOJIH. Habmronenune
1 00bSICHEHHE SIBJICHUN MHTEPPEPEHITNHU U T DpaKIIium
Mexanundyeckux BoJH. [IpeacraBnenue obnacteil npuMeHeHUs
yIBTPa3ByKa U MEPCIEKTUBBI €r0 UCIOIb30BAHUS B
Pa3IUYHBIX 00JIACTSIX HAYKH, TEXHUKHU, B MEIULIUHE.
N3noxeHue cyTu 3K0JIOTHYECKUX MPoOIeM, CBSI3aHHbBIX C
BO3/ICIICTBIEM 3BYKOBBIX BOJIH Ha OpPraHU3M YeJIOBEKa.

DnexmpomacHummwie
KonebaHus

Ha6J'IIO,Z[eHI/Ie ocujIorpaMm rapMOHUYCCKUX KoJe0aHui
CHJIBI TOKA B LICIIN. HSMCPCHI/IC QJICKTPOCMKOCTHU
KOHJACHCATOpAa. I/ISMepeHI/IC HHAYKTUBHOCTbB KATYIIKH.
HccnenoBanue sBI€HUS QJICKTPUYCCKOI'O pE30HaHCa B
MOCJICIOBATEIILHOM 1EMH. HpOBCI[CHI/Ie AHAJIOTUH MCKIY
(I)I/ISI/I‘IGCKI/IMI/I BCIIMYMHAMHU, XapaKTCPU3YIOLIIUMU
MCXaHUYCCKYIO U DJICKTPOMAIrHUTHYHO KoJieOaTelIbHbIC
cHCTeMBl. PacdeT 3HaueHU CUJIBI TOKA U HAIIPSPKCHUSA Ha
QJICMCHTAX LCIIU IICPEMCHHOTO TOKA. HccnenoBaHue
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MpUHLMNA JaeicTBus Tpancopmartopa. MccienoBanue
MPUHIMIA JEUCTBUS F'€HEPAaTOpa NEPEMEHHOTO TOKA.
Wcnonb3oBanue MHTepHeTa A noucka HH(GopMaluu o
COBPEMEHHBIX crloco0ax nepeaayn MEKTPOIHEPTUHL.

9]l€Kmp0Ma2HuWIHbl€
B60JIHbl

OcyuiecTBieHrE pauoNepeaun U paguonpuema.
HccnenoBanue CBOMCTB 3JIEKTPOMArHATHBIX BOJIH C
TIOMOIIEI0 MOOMITBHOTO TesepoHa. Pa3BuTHE IEGHHOCTHOTO
OTHOIIEHMSI K U3y4aeMbIM Ha YpOKax (U3UKHU 00bEKTaM U
OCBaMBa€MbIM BHIaM JIeATebHOCTH. OObSICHEHNE
MPUHIUTIHATIEHOTO Pa3INIus TIPUPOJIBI YIIPYTUX H
AIIEKTPOMATrHUTHBIX BOJIH. M37I05KEHIE CYTH SKOJIOTUIECKHX
po0JieM, CBS3aHHBIX C AJIEKTPOMArHUTHBIMH KOJIEOaHUSIMU U
BostHaMU. OOBSCHEHHE POJIH AIIEKTPOMArHUTHBIX BOJH B
COBPEMEHHBIX HCClIe[IoBaHUsIX BcenenHo.

5. OnTuka

Ilpupooa ceema

[IpuMeHeHne Ha MPAKTHKE 3aKOHOB OTPAKCHHS U
MIPETIOMIICHHUS CBETA MPHU pelieHun 3a1aq. OnpeeneHne
CHEKTPaJIbHBIX TPAHMI] YYBCTBUTEILHOCTH YE€IIOBEYECKOTO
ri1a3a. YMeHue CTPOUTh U300paKeHHS IPEIMETOB, JaBaeMbIe
auH3aMu. Pacder pacCcTOsSTHUS OT JIMH3BI 10 U300pakeHUs
npeaMmera. Pacyer ontuyeckoit cuiibl JuH3bl. I3Mepenue
(hokycHOTO paccTosiHUS JIMH3BL. VcrbITanue Moaenei
MHUKPOCKOIIA U TEJIECKOTIA.

Boanoswvie ceoticmea
ceema

Habmonenue siBneHuss uHTepGEpEeHLUN AIEKTPOMArHUTHBIX
BoJIH. Habmionenue sBienus qudpakiuy 3JeKTpOMarHUTHBIX
BOJIH. Habmioienre sBiieHus MOJIpU3auu
ANIEKTPOMArHUTHBIX BOJIH. MI3MepeHue iHbI CBETOBOM
BOJIHBI 10 pe3yJIbTaTaM HaOIIOJCHHUS SIBJICHUS
untepdepenun. Habmonenue siBinenus qudpakiiuy cBeTa.
Habnronenue sBiaeHMs MOJSIPU3aliU U IUCIIEPCUH CBETA.
[Touck paznuuuii u cXoaCTBa MEXKIY AUPPAKIIUOHHBIM U
JMCIIEPCUOHHBIM criekTpaMu. lIpuBenenue npumepos
NIOSIBJICHUS B IIPUPOJIE U UCIIOJIb30BaHUS B TEXHUKE SIBJICHUN
UHTEeppepeHINH, TU(PPAKINH, TOJISIPU3ALIN U TUCTIEPCUN
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CBCTa. Hepe‘-II/ICHeHI/Ie MCTOAOB INO3HAHUA, KOTOPHIC
HCITIO0JIb30BAHBI IPHU U3YYCHUHN YKA3aHHBIX SIBJICHUH

6. Ocnoeul cneuuaﬂbnoﬁ meopuu omHocumelbHocmu

OcHogbl cneyuanbHou
meopuu
OMHOCUMENLHOCMU

Obvsacuenue snauumocmu onoima Mauikenvcona-Mopau.
Dopmynuposanue nocmynramos. ObvsacHenue s¢pghexma
3ameonenus epemeHu. Pacuem snepeuu nokos, umnyisca,
sHepeuu c60000HOU yacmuybvl. Boipabomxa Hasvikos
BOCHPUHUMAMb, AHATUIUPOBATND, hepepadamvléams u
npeowbABIAMb UHDOPMAYUIO 8 COOMBEMCMBUL C
NOCMABIEHHBIMU 3A0AYAMU.

7. Inemenmuvl K6AHMOBOU PU3UKU

Keanmosas onmuxa

Habnrwoams pomosnekmpuueckuii 2¢pgpexm. Obvscuamo
3axonbl Cmonemosa u 0asnenue ceema Ha OCHOBe
K68aHmMoswix npeocmasienuli. Pacder MakCUMabHOU
KHHETHYECKOM SHEPTUH DIIEKTPOHOB TIPH
dboTornexkrpuueckoM dpdexre. Onpenenenrue padoThI
BBIX0JIa 3JICKTPOHA IO TPadUKy 3aBUCUMOCTH
MaKCUMaJIbHON KHHETUYECKOU SHEPTUH (POTOITIEKTPOHOB OT
94acTOTHI cBeTa. Mi3MepeHne paboThl BBIXO/a AIEKTPOHA.
[Nepeuncnenne mpuOOPOB YCTAHOBKH, B KOTOPBIX
npuMeHseTcs 0e3 HHEpIHOHHOCTh (GoToddekTa.
OOBsiCHEHHE KOPITYCKYJISIPHO-BOJIHOBOTO JTyaJIu3Ma CBOMCTB
¢dotoHOB. OOBSICHEHNE PO KBAHTOBOW ONITHKHU B Pa3BUTHH
COBPEMEHHOM (PU3HKH.

DQuzuxa amoma

Ha6nronenue nuHeiyaTeix ciekTpoB. Pacder yacToTsl 1
JUIMHBI BOJIHBI UCITYCKa€MOT'O CBETA MpHU NEPEX0/Ie aToMa
BOJIOPOJIa U3 OJJHOTO CTAI[HOHAPHOTO COCTOSIHUS B IPYTOE€.
Buviuucnenue onunvt sonmst de bpotins uacmuywl ¢
uzgecmuwvim 3Havenuem umnyivca. OObsICHEHUE
MPOUCXO0KICHHS JIMHEWYATOTO CIEKTpa aToMa BOJI0PO/ia U
pa3nuyus TMHENYATHIX CIIEKTPOB Pa3JIMUHbIX a30B.
UccnenoBanue nuneituaroro crnekrpa. MccnegoBanue
PUHIINAIA PAOOTHI JIIOMUHECLIEHTHOU Jammbl. Habmoaenue u
00BsICHEHUE IPUHINITA IeHCTBUS a3epa. [IpuBenenue
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MIPUMEPOB UCIIOJIB30BaHUSA J1a3€pa B COBPEMEHHOM HAyKE U
texHuke. Mcnosb3oBanue MHTEpHETA 11 OKCKA
WH(GOPMAITUHU O TEPCIICKTHBAX MPUMEHCHHUS J1a3epa.

Duzuka amomHoz0 sA0pa

Habnronenue TpexoB anbda-yacTul] B kKamepe BuibcoHa.
PerucrpupoBanue siACpHBIX U3IIY4EHHUH C IOMOIIBIO
cyerurka ['elirepa. Pacuer sHeprum CBsI3M aTOMHBIX SIJED.
Omnpenenenue 3apsaa 1 MacCcoOBOTO YKCIIa aTOMHOTO s1/1pa,
BO3HMKAIOIIETO B pe3yabTaTe paJl0aKTUBHOIO pacraja.
Boruncnenue sueprun, ocBoOOXKaaromencs npu
paavoakTUBHOM pacmaze. OnpeneneHue NpoaykToB IepHOI
peakuuu. Berancnenue sHEprun, 0CBOOOKAArOIICIHCS TPH
AJepHBIX peaknusax. [lonnManue npeuMyIecTs u
HEJ0CTAaTKOB MCIOJIb30BaHUS aTOMHOM SHEPTUU U
MOHU3UPYIOIINX U3Ty4EeHUI B IPOMBIIUIEHHOCTH, MEIULIUHE.
N3noxxeHnue cyTu 3K0JIOTMYECKUX MPOOsIeM, CBSI3aHHBIX C
OMOJIOTUYECKUM JICHICTBUEM PAJMOAKTUBHBIX U3ITyUYEeHUH.
[IpoBenenue knaccu@uKay JIEMEHTAPHBIX YaCTHUI] TI0 UX
(hbM3UYECKUM XapaKTepHUCTUKaM (Macce, 3apsy, BpeMEHH
JKWU3HH, CIIUHY | T. 1.). [loHMMaHue 1IeHHOCTe HayqHOTO
MO3HAHUSI MUPA HE BOOOIIIE /Ui YEJIOBEYECTBA B LIETIOM, a JUIs
Ka)X10ro 00yyarolerocs JM4HO, IEHHOCTEH OBIAJCHUS
METOJOM HAay4HOI'O MO3HAHUS U1 JOCTHXKEHHS ycIiexa B
J1000M BUJIE PAKTUYECKOM IS TEIBHOCTH.

2.4. XapaKkTepuCcTHKA OCHOBHBIX BH/0B Y4e€OHOI1 1eITeJJbHOCTH 00yYAOIIMXCS

Conepxanue 00yyenust

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSIT€JIbHOCTH 00y4alOIINXCSl
(Ha YpoBHe YUeOHBIX 1eHCTBHII)

Baxxneiinme xuMudyeckue MOHITUS

YMeHue naBath OIIpeACJICHUEC U OIICPUPOBATH CIICAYIONIUMU XUMHUYCCKUMHU MTOHATUAMU: BEIIECTBO,
XUMHYECKUI 9JIEMCHT, aTOM, MOJICKYJIA, OTHOCUTCIIbHBIC aTOMHAA U MOJICKYJIIIpHAsA MaCChbl, NOH,
AJUIOTPOIIHA, U30TOIIbI, XUMHUYCCKAsl CBA3b, SJICKTPOOTPUIATCIILHOCTDh, BAJICHTHOCTDL, CTCIICHL OKUCJICHUA,
MOJIb, MOJIIpHAA Macca, MOJ'IHpHBII\/’I 00BeM Fa3006p83HBIX BCIIICCTB, BCIICCTBA MOJICKYIIAPHOI'O U
HEMOJICKYIIAPHOTO CTPOCHUS, paCTBOPHI, SJICKTPOJUT U HE SJICKTPOJIUT, JJICKTPOJIMTUYUCCKAsA JUCCOHUALINA,

OKHCIIUTCIIb U BOCCTAHOBUTCJIb, OKHCIICHHUEC N BOCCTAHOBJICHUC, TEIJIOBOI 3(b(beKT pcaknuu, CKOpoCTb
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XHUMHYECKOH peakiny, KaTajin3, XHMHIECKOEe PAaBHOBECHUE, YIIICPOJHBIN CKENeT, (DYHKIMOHAIbHAS TPYIINA,
HU30MEpUsL, TOMOJIOTH

OCHOBHBIE 3aKOHBI XUMUU

DopMynTupOBaHHUE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB U ITOCTOSHCTBA COCTaBa BELIECTB. YCTAHOBKA
IPUYUHHO-CJIEICTBEHHON CBA3M MEXIY COJAEPKAHUEM 3TUX 3aKOHOB M HallUCAaHUEM XUMHUUYECKUX (GOopMYyI
Y YpaBHEHMH. YCTaHOBKA 3BOJIIOLIMOHHON CYIIHOCTH MEH/IEJIEEBCKOM U COBPEMEHHOU (POPMYIHPOBOK
nepuouueckoro 3akoHa /. . MenneneeBa. O0bsicHeHHE (PU3NIECKOTO CMBICIIA CHMBOJIMKA
NIEPUONYECKON TaOMUITBI XUMHUECKHX 31eMeHTOB J[. Y. MenneneeBa (HOMEpOB dieMeHTa, Iepro/a,
IPYIIbI) U yCTAaHOBKA IPUYUHHO-CIIEICTBEHHOM CBSI3U MEX]ly CTPOCHHUEM aToMa U 3aKOHOMEPHOCTIMU
M3MEHEHHUS CBOICTB 2JIEMEHTOB M 00pa30BaHHBIX MU BEUIECTB B MEPUOJIaX U Ipymmax. XapakTepucTHKa
2JIEMEHTOB MaJIbIX U OOJIBIIIUX TIEPUOOB 10 UX noyioxkeHuto B [lepuonnueckoit cucreme /1. 1.
MenpeneeBa

OCHOBHBIE TEOPUN XUMUU

YcTaHoBKa 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX BEIECTB OT CTPOCHHS aTOMOB 00pa3yOIMMX UX
XUMHUYECKHUX AIEMEHTOB. XapaKTePUCTUKA BAKHEHIIIUX TUIIOB XUMHUYECKHUX CBSI3€ M OTHOCUTEIBLHOCTH
aTo# TUMONoTHU. OOBSICHEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS
KPUCTAJUTMYECKUX perieToK. DOopMyTHpOBKa OCHOBHBIX MOJIOKEHUN TEOPUHU ANEKTPOTUTUUECKON
JIMCCOLIMAIMH U XapaKTEPUCTHKA B CBETE 3TOM TEOPHUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX
coenquHeHni. DOopMyITHPOBKA OCHOBHBIX MOJIOKEHU TEOPUH XUMHUYECKOTO CTPOEHUS OPraHUYECKUX
COCIMHEHUH U XapaKTEPHUCTUKA B CBETE ITOM TEOPUU CBOMCTB OCHOBHBIX KJIIACCOB OPraHMYECKHUX
COoeqUHEHNN

Baxxueiinue BeniecTnsa u
MaTrepHuabl

. XapaKkTepucTHUKa COCTaBa, CTPOCHUS, CBOMCTB, TIOJy4CHUS M MIPUMEHEHHS BakHeHX MeTaioB (IA u
II A rpymi, anfoMHUHHUS, XKelle3a, a B eCTECTBEHHO-HAYYHOM Ipo(uie U HEKOTOPBIX d-37IEMEHTOB) U MX
coenmHeHU. XapaKkTeprucTUKa COCTaBa, CTPOCHHUS, CBOMCTB, OJIYYSHUS U IPUMEHEHUSI BaKHEHIIINX
Hemeraiios (VIII A, VIIA, VIA rpynn, a Takxke azora u gpocdopa, yrieposia 1 KpeMHHUsI, BOAOPOJIA) U UX
coemHeHU. XapaKkTeprucTUKa COCTaBa, CTPOCHUS, CBOUCTB, MOIYUYECHUS U IPUMEHEHHUS BaXKHEHIINX
KJIACCOB YINIEBOAOPOIOB (QJIKAHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKWHOB, ApEHOB) U UX Hanbo0JIee 3HAYUMBIX
B HAPOJHOXO3SIICTBEHHOM ILJIaHE MpeACTaBUTENCH. AHATOTHYHAS XapaKTEePUCTUKA BAKHEHIITNX
peacTaBUTeNIel APYruX KIACCOB OPraHUYECKUX COCAMHEHUN: METaHoJIa U ATaHOJIa, CJIOXKHBIX 3(UPOB,
YKUPOB, MBI, aJIbJICTUA0B ((popMabaerua0B U alleTalbAeTr1/1a), KETOHOB (aleToHa), KapOOHOBBIX KUCIIOT
(YKCYyCHOM KUCIOTBI, AJIs1 €CTECTBEHHO-HAYYHOTO NMPO(UIs MpeACcTaBUTENEH APYTUX KIacCOB KHUCIOT),
MOHOCaXapHuI0B (TJIFOKO3bI), AUCAXapUa0B (caxapo3sbl), MOJHUCAXapuI0B (Kpaxmalia U IEeJUTION03bI),
AQHWJINHA, aMUHOKHCIIOT, OEJIKOB, MCKYCCTBEHHBIX U CHHTETHUUYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

XMUMHYECKUN SI3BIK U CUMBOJIMKA

Hcnons3oBanue B y‘IC6HOI\/’I u HpO(I)eCCI/IOHaJ'IBHOI\/'I ACATCIIbBHOCTH XUMHUUYCCKUX TCPMUHOB U CUMBOJIMKH.
HazBanue HU3YYCHHBIX BCIICCTB 10 TpHBHaHBHOﬁ 501048 Me)I(ZLYHapO,HHOﬁ HOMCHKJIATYPC U OTPAKCHUC
COCTaBa ATUX COCAUHEHUHN C MIOMOIIBI0 XUMHUYECKUX (I)OpMYJ'I. OTpa)KeHI/Ie XUMHUYICCKUX MMPOLECCCOB C
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IMOMOIIBI0 YPABHEHUI XUMUYECKUX PEAKLIHI

XUMHUYECKHUE pEAKLIHU

OObsicHEeHUE CYITHOCTH XUMUYECKUX IporeccoB. Kiraccudukanms XuMUIeCKUX peakiuii Mo pa3aIndHbIM
IPU3HAKAM: YUCITy ¥ COCTaBY MPOAYKTOB U PEareHToB, TEIUIOBOMY 3G (EKTy, HalpaBIeHUIO, (ase,
HaJIMYUIO KaTaJlN3aTopa, M3MEHEHNIO CTEIICHEel OKMCIICHUS 2JIEMEHTOB, 00pa3yIoNiX BEeIIECTBA.
YcraHoBKa PU3HAKOB OOILEr0 U Pa3Iu4yHOTO B TUIIOJIOTUU PEAKIMM JIIsl HEOPraHU4ECKO U
opranuueckoit xumun. Kiaccupuuukaius BemecTs 1 MpoLecCOoB C TOUYKU 3PEHUS] OKUCIECHUS -
BoccTaHoBieHHs. CoCTaBleHHE yPaBHEHNI peakluil ¢ MOMOIIBIO0 METOIa JIEKTPOHHOIo OajaHca.
OOBbsicHeHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaklMy U MOJOKEHHUS] XUMHUYECKOTO paBHOBECHS OT
pa3nuyuHbIX (DaKTOPOB

XUMUYECKUN SKCIEPUMEHT

BrinonHenne XuMU4eCKOTro SKCIIEPUMEHTA B ITIOJTHOM COOTBETCTBUHU C IIPaBUIaMHU 0€30MaCHOCTH.
Habmronenue, ¢pukcanus 1 onucaHue pe3ybTaToB IPOBEIEHHOIO SKCIEPUMEHTA

Xumuyeckasi THPoOpMaIus

[IpoBeneHune caMoCTOSITETFHOTO MOUCKA XMMUUECKON HHPOPMAIIUHU C UCTIONIb30BAHUEM Pa3IMYHBIX
HCTOYHHUKOB (HayYHO-TIOMYJISIPHBIX U3/1aHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa).
Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJIOTUMN 111 00pabOTKU U Mepeaud XMMHUUECKo HHPopMaluy U ee
MIPEJICTABJICHUSI B Pa3JIMYHbIX hopMax

PacueTrsl IO XUMHYECKUM
dhopmysiaM U ypaBHEHUSIM

YcTaHoBKa 3aBUCUMOCTH MEK/Ty KAY€CTBEHHOUW U KOJTUYSCTBEHHON CTOPOHAMHU XUMHYECKHUX OOBEKTOB U
npoueccoB. Penienne pacyeTHbIX 3a/1ad 10 XMMHYECKUM (popMynam U ypaBHEHHSIM

[TpodunsHOE M MpodheccnoHaTEHO
3HaYNMOE COJICPKaHNE

OObsicHeHHEe XUMUYECKUX SBJICHUH, MPOUCXOAAIINX B IPUPOJIE, OBITY U Ha Mpou3BocTBe. Ompenenenue
BO3MOKHOCTEH MPOTEKaHUs XMMHUYECKHUX MPEBpaIIeHN B pa3InuHbIX yciaoBusaX. CoOnroneHue npaBui
9KOJIOTHYECKH TPAMOTHOTO MOBEIEHUS B OKpyXkKatolei cpeae. OLeHka BIUSHUS XUMHUYECKOTO
3arpsi3HEHUs OKPYXKAIOIIeH cpe/ibl Ha OpraHu3M 4ejoBeKa U Jpyrue KuBble opranu3mbl. CoOmroneHme
paBuJI 6€30MMaCHOr0 0OpaIIeHHs ¢ TOPIOYMMH U TOKCUYHBIMH BELIECTBAMHU, 1TAO0OPATOPHBIM
obopynosanueM. [loaroroBka pacTBOpOB 3aJaHHON KOHLIEHTPALIUU B OBITY M Ha IPOU3BOJICTBE.
Kputnueckast oneHka J0CTOBEPHOCTH XUMUYECKON HHGOPpMAIH, MOCTYMAIOIeH U3 pa3HbIX HCTOYHHUKOB

2.4. XapaKkTepuCTHKA OCHOBHBIX BH/I0B Y4eOHOMH JesITeJIbHOCTH 00YYA0IIUX

Copepxannie 00yueHus

XapakTepUCTHKA OCHOBHBIX BHJIOB JICATEILHOCTH O0YUaIOIIUXCSI
(Ha ypoBHE y4eOHBIX JEHCTBHIN)

Bsenenne

O3HakoMJieHHE C OHOJNOTUYECKUMHU CHUCTEMaMH Pa3HOTO YPOBHS: KIETKOH, OpPraHu3MOM, TMOMYJSIUeH,
IKOCUCTEMOH, bruocdepoit. OnpeneneHue ponu OHOIOTUH B POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTHHBI MUpPA U MPAKTHYECKOHN NIeATENbHOCTH JroAel. OOydeHrne coOM0IeHHI0 IpaBuil MOBEACHUS B TIPUPO/IE,
OepeKHOMY OTHOIIEHHIO K OHMOJIOTHYECKHMM OO0BEKTaM (pacTeHHSIM M >KMBOTHBIM M HMX COOOIIECTBaM) U UX
OXpaHe
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YYEHMUE O KJIETKE

XuMHuecKkas opraHu3anus
KJIETKU

YMeHue mNpoBOAUTH CpPaBHEHUME XHMHMUYECKOM OpraHu3allly JKUBBIX WU HEXUBBIX 00bekTOB. Ilomyuenue
IIPEJICTABIICHNS O POJIM OPTaHUYECKUX M HEOPraHUYECKUX BEUIECTB B KIIETKE

Crpoenue u  QyHKUIUU N3ydenue cTpoeHus KIETOK 3yKapuoT, CTPOCHUS U MHOT000pa3usl KIETOK PACTEHUHN U )KUBOTHBIX C TOMOLIBIO
KIIETKU MUKponpenapaToB. HabOmiogeHue KIETOK pacTeHWH © JKMBOTHBIX TII0J] MHKpPOCKOIIOM Ha TOTOBBIX
MUKpoIipenaparax, ux onucanue. [I[purotosienue u onrucaHue MUKpOIPENapaToB KJIEeTOK pacTeHuidl. CpaBHEHUE
CTPOEHMS KJIIETOK PACTEHHI U )KUBOTHBIX 110 TOTOBBIM MHUKpOIIpENapaTam
Ob6men BEILIECTB u VYMeHHe CTpPOUTHh CXEMBl JHEPreTH4ecKoro oOmeHa M OuocuHTe3a Oenka. [losrydeHue mpenacTaBieHHs O
MpEeBpALllEHUe DSHEPIMM B | MPOCTPAHCTBEHHOM cTpyKType Oenka, mojiekyn JHK u PHK
KIIETKE

JKM3HEeHHBIN UK KIETKU

O3HakoMJIeHHME C KJIETOYHOW Teopuel CTPOEHUS OpraHU3MOB. YMEHHE CaMOCTOSITEIbHO MCKaTh
JI0Ka3aTeNbCTBA TOTO, YTO KJIETKAa — 3JE€MEHTapHasl KMBasi CUCTEMa U OCHOBHAsl CTPYKTYPHO-(QYHKIIMOHAIbHAS
€IMHHUIIAa BCEX KUBBIX OPraHU3MOB

OPI"AHU3M. PASBMHOXEHUWE 1 MHANBUJY AJIbBHOE PASBUTUE OPI"AHIM3MOB

PasmHOKEeHME OBnaseHue 3HAHUSAMH O PA3MHOKEHUM KaK O Ba)KHEHIIEM CBOWCTBE >KMBBIX OpPraHU3MOB. YMEHUE

OPraHu3MoOB CaMOCTOSITEIbHO HAaXOJIUTh OTJIMYMSI MUTO3a OT MEW03a, OMPEAeIisis IBOJTIOLHMOHHYIO POJIb 3TUX BUAOB JECICHUS
KJIETKH

NuauBunyansHoE O3HakoMJIEHUE C OCHOBHBIMHM CTaJUSIMHU OHTOI€HE3a Ha NPUMEpPE PA3BUTHS TMO3BOHOYHBIX >KMBOTHBIX.

pa3BUTHE OpraHU3Ma

YMeHue xapakTepu3oBaTh CTAIUU MOCTAIMOPHOHAIBHOIO pPa3BUTHS Ha mpuMmepe denoBeka. O3HaKOMIIEHHUE C
MPUYMHAMU HapylIeHUH B pa3BUTUHU OpraHu3MoB. PazButue yMeHus MmpaBuiIbHO (OPMUPOBATH JOKAa3aTEIbHYIO
0a3y HBOJIIOIIMOHHOTO Pa3BUTHSI dKUBOTHOTO MUPA

NuauBunyansHoE
pa3BUTHE YeIIOBEKA

BreissBnenne u omnmcaHme IMIPU3HAKOB CXOICTBA 3apoz[},1me171 YCJIOBEKAa MW JpYrux IIO3BOHOYHBIX KakK
J0Ka3aTCJIbCTBa UX IBOJIFOIIHOHHOI'O POACTBA. HonyquHe MMPEACTABIICHHA O IOCICACTBUAX BIUAHUA AJIKOT'OJIA,
HUKOTHHA, HAPKOTHYCCKHUX BCUICCTB, 3aIPA3HCHUA CPCJbl HA PA3BUTHUEC U PCIIPOAYKTHUBHOC 3I0POBHC YCIIOBECKA

OCHOBBI 'EHETHUKHA 1 CEJIEKIITMHN

3aKOHOMepHOCTI/I O3HaKoOMJICHHE C HaCJICJICTBEHHON M HeHaCHeﬂCTBeHHOﬁ H3MEHYUBOCTBIO U €€ OHOJOTHYECKOM pPOJIbIO B
HU3MCHYUBOCTH OBOJIIOIIMK KHUBOI'O MHpaA. HOJ'Iy‘ICHI/Ie NpeACTaBJICHHA O CBA3M I'CHCTUKUM W MCIUIWHBI. O3HakOMJICHHUE C
HaCJICACTBCHHBIMU 00JIe3HAMHU YCJIOBCKA, UX IMPUYXMHAMH U HpO(I)HJI&KTHKOfI. I/I3yquI/Ie BJIWAHHA aJIKOI'OJIM3Ma,
HapKOMaHWH, KYpCHHUSA Ha HACICACTBCHHOCTb HA BUACOMATCPHAIIC. Ananuz Q)CHOTHHI/I‘IGCKOI‘/'I HU3MCHYHNBOCTH.

BrrsaBnenue MYTAarc¢HoB B OKPY)KaIOLHCﬁ Cpcac U KOCBCHHAs OLICHKA BO3MOXKHOI'O UX BJIMAHUSA HAd OPraHU3M
OcHOBEI CCIICKIITUHN HonyquI/Ie NMpEeACTaBJICHUA O TCHCTHUKE KaK O TeOpeTI/I‘IeCKOﬁ OCHOBE cenekuuu. Pa3zButue MCTAIIPEAMETHBIX
paCTeHHﬁ, KHUBOTHBIX u y'MeHI/Iﬁ B MMPpOLECCC HAXOKACHUS Ha KAPTC HCHTPOB MHOFOO6pa3I/I$I U MMPOUCXOKACHUS KYIIBTYPHBIX paCTeHI/Iﬁ u

MHUKPOOPIraHU3MOB

JAOMAITHUX KHUBOTHBIX, OTKPBITHIX H. 1. BaBunoseim. I/IsyquI/Ie METOO0B FI/I6pI/II[I/I3aI_II/II/I N HCKYCCTBCHHOTI'O
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orOopa. YMeHHe pa3OuparbCsi B OTUYECKUX AaCIEKTaX HEKOTOPBIX JOCTIDKEHHH B OHMOTEXHOJOTHU:
KJIOHUPOBAHUU KUBOTHBIX U Mpo0seMax KJIOHUPOBaHUS deaoBeka. O3HAaKOMIIEHHE C OCHOBHBIMU JOCTHKEHUSIMU
COBPEMEHHOM CEJIEKIUU KYJIbTYPHBIX PACTCHMI, JJOMAITHUX )KMBOTHBIX H MUKPOOPTraHU3MOB

I1P

ONCXOXIAEHUE N PASBUTHUE XM3HU HA 3EMJIE. OSBOJIIOLIMOHHOE YYEHUE

[Ipoucxoxnenue u
HaYaJIbHBIC JTambl Pa3BUTHS
KU3HU Ha 3emIie

AHanu3 U olleHKa pa3jIMyYHbIX THIOTE3 MPOUCXOXKAEHU XU3HU. [losyueHue npeacraBiaeHuss 00 yCa0)KHEHUN
KUBBIX OpPraHM3MOB Ha 3emJie B IPOLECCE BBOJNIONMHU. YMEHHE SKCIEPUMEHTAIBHBIM IIYyTEM BBIABIATH
aJlanTHBHBIE OCOOCHHOCTH OPraHM3MOB, HMX OTHOCHUTENIbHBIA Xapakrep. O3HAKOMJIEHHE C HEKOTOPBIMH
MIPEICTaBUTEISIMU PEIKUX U CUE3AIOIINX BUAOB PAaCTEHUN U ®KUBOTHBIX. [IpoBeneHne onucanust ocodbeit o JHOro
BHJIa IO MOP(OIOrHUEeCKOMY KPUTEPHUIO IpPU BBINOJHEHUH J1abopaTOpHOW paboThl. BeisBieHune uept
MIPUCIIOCOOJIEHHOCTH OPraHW3MOB K pa3HbIM cpejiaM oOuTaHus (BOJIHOM, HA3eMHO-BO3AYIIHON, TOYBEHHOMN)

Hcropus pa3sBUTUA
SBOJTIOIIMOHHBIX HIIEi

N3ydenue Hacnenusi yenoBedecTBa Ha NMPUMEPE 3HAKOMCTBA C UCTOpUEH Pa3BUTHUS ABOJIOLMOHHBIX uiel K.
Jlunnes, K. b. Jlamapka Y. J[lapBuna. OueHuBaHUE pPOJM 3BOJIOLUMOHHOTO Yy4ueHUS B (OPMUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAy4yHO KapTUHBI MHpa. Pa3BuTHE CHNOCOOHOCTH SICHO W TOYHO H3JIaraTb CBOHU
MBICJIH, JIOTHYECKH 000CHOBBIBATH CBOIO TOUYKY 3pEHHUS, BOCIPUHUMATh M aHAJIM3UPOBATh MHEHUS COOECETHUKOB,
MIpU3HaBas IPaBO JPYroro 4ejoBeKa Ha MNHOE MHEHUE

Mukpo  sBomrOLMS M
MaKpO3BOJIIOLUS

O3HakoMJIeHHE C KOHIENIHUeH BHUJA, €€ KPUTEPUSIMU, NOJ00p NPHUMEPOB TOTO, YTO MOMYNSIIHUS —
CTpYKTypHasi €IMHUIA BHJAAa U HBOJOUMU. O3HAKOMJIEHHE C JBHKYIIMMHCS CHUJIaMH OHBOJIIOLMU M €€
JI0Ka3aTeNbCTBAMU. Y CBOEGHUE TOTO, YTO OCHOBHBIMM HANpaBICHHUSIMH HBOJIIOLIMOHHOIO Mporpecca siBISIOTCA
OMOJIOTMYECKHIT Tporpecc W OWOJOTHYECKUU perpecc. YMEHHE OTCTauBaTh MHEHHE, O COXpPaHCHUH
OMOJIOTHYECKOTO MHOTO00pa3usl Kak OCHOBE YCTOWYMBOCTH OMOC(hEphI U MPOTPECCUBHOTO €€ Pa3BUTHS. Y MEHHE
BBISIBJISITH IPUYMHBI BBIMUPAHUSI BUJIOB

ITPONCXOXJIEHNE YEJIOBEKA

AHTpoOIMorexes

Anamms u OLCHKA pa3Jn4YHBIX THUIIOTE3 O IPOUCXOXKACHHUH YCJIIOBCKA. PazButne YME€HHA CTPOUTH
J0Ka3aTC/IbHYIO 6a3y 110 Cp&BHHTCJ’IBHOfI XapaKTCPpUCTUKE 4YCIOBCKA M IIPUMATOB, JOKa3bIBas HX pPOACTBO.
BrIsiBIIeHHE 3TAIOB BOJIIOIAM YEJIOBEKa

YenoBeueckue pachbl

YMeHHne J0Ka3bIBaTh PAaBCHCTBO YCJIOBCUCCKUX paC HAa OCHOBAHHHU HX POACTBA U CAMHCTBA IIPOUCXOKIACHUA.
PazButune TOJICPAHTHOCTH, KPUTHUKA paC3Ma BO BCCX CI'0 IPOABJICHUAX

OCHOBbI 5KOJIOI'MH

Okonoruss — Hayka o
B3aMMOOTHOLIEHUX
OpPraHu3MOB MexXay coOoil u
OKpYKaroLlen cpeion

I/I3yquI/Ie 9KOJIOTHYCCKHX (I)aKTOPOB U HX BJIHAHUA Ha OPraHU3Mbl. 3HAKOMCTBO C DKOJOTHYECKHMH
CHUCTCMaMH, HX BUJIOBOH H HpOCTpaHCTBeHHOﬁ CTPYKTYpaMH. YMeHnue oObsICHATH MMPUYINHBL YCTOP'I‘IPIBOCTI/I n
CMEHBI 3KocHucTeM. (O3HaKOMIIGHHE C MCXKBHUJIOBBIMU B3aMMOOTHOIICHUAMHN B OJOKOCHCTCMC! KOHKypeHI_II/IeI\/’I,
CHM6H030M, XUIIHAYCCTBOM, TMApasuTHU3MOM. YMmenue CTPOUTL APOCTHOCTH PACTUTCIIBHOTO COO6H.I€CTB8.,
IMUIICBBLIC ILICTIM U CCTHU B 6I/IOI_IeH03e, a TAK¥XC SKOJIOTMYCCKHUEC TTHPaMU/IbI. 3HaHUE OTIMYUTEIIBHBIX ITPU3HAKOB
HCKYCCTBCHHBIX COO6IJ_ICCTB — Al"pO OKOCUCTEMBI U yp603KOCI/ICTCMBI. Omnucanue AHTPOIIOT CHHBIX W3MEHEHHUHU B
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€CTEeCTBEHHBIX MPUPOAHBIX JaHAmadTax cBoei MmectHOCTH. CpaBHUTEIBHOE OMMCAHUE OJTHOW M3 €CTECTBEHHBIX
MIPUPOJHBIX CUCTEM (HAlpuMmep, Jieca) U Kakoi-HMOyap Arpo 3KOCHCTEMbI (HampuMep, NIIEHUYHOI'O IIOJIs).
CocraBiieHHE CXEM Iepelayl BEIECTB U SHEPTUHU N0 LIENSIM IUTaHUs B IPUPOJHON IKOCUCTEME U arpoLi€HO3€

buocdepa — rnobanpHas
IKOCHCTEMA

Osznakomiienne ¢ ydenuem B. WM. Bepnamckoro o Omocdepe kak o riodanpHON 3kocucteme. Hammdue
NPEICTaBJICHUS O CXEMe PKOCHUCTEMBI Ha puMepe Ornocdepsl, KpyroBOpOTE BELIECTB U MPEBPAIICHUN YHEPTUH B
ouocdepe. YMeHHe JOKa3bIBaTh POJIb XKHUBBIX OPraHU3MOB B OHOc(hepe Ha KOHKPETHBIX MPUMepax

Bbuocdepa u yenosek

Haxoxxnenune cBsi3M M3MEHEHHs1 B Ouocdepe ¢ MOCIECACTBHSAMHU ACATEIHHOCTH YEIOBEKa B OKPY)KAIOLICH
cpene. YMeHue onpenenaTb Bo3eicTBIE TPOU3BOACTBEHHON JIEATENIBHOCTH Ha OKPYXKAIOIIYI0 Cpeay B o0nactu
cBoerr Oynymei mnpodeccun. O3HAKOMIIEHHE C TJIOOAJBHBIMU SKOJOTHMYECKHMMHU TpolieMaMu U yMEHUe
OTpEeNeNnsaTh MyTh ux pemeHus. OnucaHue M TNPAKTUYECKOE CO3/1aHHE HCKYCCTBEHHOW HSKOCHUCTEMBI
(mpecHoBOIHOTO akBapuyma). Pemienue skonornyeckux 3ajnad. JleMOHCTpUpOBaHUE YMEHMSI OCTAHOBKH Lienieit
NEeSITeIbHOCTH, IUIAHUPOBAHUS COOCTBEHHOM JEATEIBHOCTH JJIsi JIOCTIDKEHUS TIOCTaBJICHHBIX —IEJIeH,
MPEIBUICHUST BO3MOXKHBIX PE3YJIbTATOB ATHX JEHCTBHIA, OpraHU3aIllMd CAMOKOHTPOJS M OIIEHKH ITOTy4eHHBIX
pesynbratoB. OOydeHHe COONIONEHUIO TpaBWJ TIOBEJIEHUS B MpUPOJE, OepeKHOMY OTHOILIEHUIO K
O6MOJOrNYeCKUM 00beKTaM (PacTEeHUsIM, )KUBOTHBIM U MX COOOIIIECTBAM) U UX OXpaHe

BMMOHUNKA

buonnka kak omHO U3
HarpaBJieHUd OWOJIOTUH U
KHOCPHETHUKH

O3HaKOMJICHHE C puMepaMu HUCIIOJIL30BAHUS B X035 CTBEHHOU NEeITEIbHOCTHU Tonei
MOp(hoGYHKITMOHATBHBIX YePT OPraHU3allMy PACTEHUN W )KUBOTHBIX TIPH CO3JIAHUU COBEPIICHHBIX TEXHUUYECKHUX
CHUCTEM M YCTPOMCTB MO AHAJIOTHH C XUBBIMU CHCTEMaMH. 3HAKOMCTBO C TPyO4YaTBIMH CTPYKTYpaMH B KHUBOMU
MPUPOJIE U TEXHUKE, a’POJUHAMUYECKHUMH W THAPOJAMHAMUYECKUMH YCTPOMCTBAMHU B JKHBOW NpHpOAEC H
TEXHUKE. YMEHHUE CTPOUTH MOJICIH CKIAA4aToON CTPYKTYPHI, UCIIOJIH3YEMbIC B CTPOUTEIHCTBE
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3. YCJIOBUSA PEAJTIM3ALIMUA TPOT'PAMMBI IMCHUITJIMHBI
3.1. TpedoBaHusi K MUHUMAJIbHOMY MaTepHAJIbHO-TeXHHYECKOMY 00ecre4yeHn 0
Peanuzanus nporpaMMel JUCHMIUIMHBI TpeOyeT HAMU4Hs yueOHOTO KabuHeTa
«hu3nKa»
MarepuajibHOEe U TeXHHYeCKoe o0ecnieyeHue y4eOHOro Kadbunera:
WurepaktuBHas cucrema Smart board;
JloxymeHT kamepa Avervision;
I'poMKOrOBOpUTENM K MHTEPAKTHBHOW Jocke Smart board,;
Komnsrotep Core-Core is 2100 (cuct. 610K, MOHHTOD, KITaBHATYPa, MBIIIIb);
Croun npenojaBaTesiss SproHOMUYHBIN ¢ TyMOO;
HIkad m1st TOKyMEHTOB 3aKPBITHI;
kad merannmnyeckuit ans Oymar;
Croubl y4eHUYECKUE;
Crynbsi yaeHUYECKHEe HOBEIC,
. AHTpecoub K mkady st JOKyMEHTOB;
. lkad yrmosoii;
. Cryn UCO;
. Tymba o miakaTsl;
14. llkad mMeTamInYeCcKuii;
15. Jlocka ayauTtopHas.

RoOoo~Noa~wNE

el el
WN RO

OobopynoBanue y4eOHOro KabuHera:

1.AMniepMeTp IEMOHCTPAIIMOHHBIN ITU(DPOBOI (C TAIIBBAHOMETPOM);

2.BIIoOK MUTaHUS BHICOKOBOJIHTHBIM;

3.Bonbsr™meTtp nudposoit nemonctparmonusiii BJIC-1C;

4. Boinpsimutens BY;

5. I'eneparop 3ByKOBOM YaCTOTHI;

6. 'eHepaTop HU3KOYACTOTHBIN;

7.JleMOHCTpallMOHHBIH HA0OP IS U3YyYEHHs TOKA B BaKyyMme (JUOI-TPHOJ] YUUTEs);

8. McTouHuK nuTaHus nepeMeHHoro Hanpsokenus 10 A;

9.MCTOYHUK NUTAHUS AEMOHCTPALMOHHBIN;

10.McTouyHuK nuTaHus AJ1d MPAKTUKYMa;

11.KoMmrutekT aeMoHCTpanroHHOTO YydeOHoro obopynoBanus KO «DnekrpoaumHamuka -+
OnTuka;

12. KommuiekT neMoHcTpamoHHoro yaeoHoro ooopynoBanus KO «DnekTpoMarneTusm;,

13.  Kommiekr  ngemMoHcTpanuoHHoro  y4deOHoro  oGopymoBanus KJIO  «CaoiicTBa
3JIEKTPOMArHUTHBIX BOJIHY;

14. Kommuiekt 1abopaTopHOro yueOGHOro 000pyaoBaHus « IIEKTPOMOHTaXKHBIH cTos1 DMC1-Cy;
15. Kommnekt nemonctparmonnbiii KJI «BosiHoBas ontukay;

16. Kommiekt maboparoproro obopynosanus: KJIO «MexaHukay;

17. Kowmmekt yueOHO — 5a0opaTOpHOro OOOpyIOBaHHUS «INEKTPOTEXHUKA U OCHOBBI
ANEKTPOHUKNY;

18. KoHnieHcaTop pa3ABMKHOW JEMOHCTPALIMOHHBIH;

19. MamvHa BosHOBas (JIeMOHCTpaloHHas Mojens) MB - [IM;

20. MammHa MarHuTosJeKTpudeckas (reepatop pydHoit) MM — 3;

21. MamuHa snekTprudeckas oopatumasi (IBUraTeNb - TEHEPaTop);

22. MammuHa 31eKTpopopHas;

23. Mogenb cueT4yrKa 3JIeKTPUUECKON SHEPTuH;

24. HaGop 1eMOHCTPAIIMOHHBIN « IEKTPHUUECTBO 1»;

25. HabGop 1eMOHCTPAIIMOHHBIN « IEKTPHUUECTBO 4»;

26. Habop neMoHCTpaloHHbIH «I eoMeTprudeckasi ONTHKAY;
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217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
. IIpoBO1 MOHTAQXKHBII;
42.
43.
44.
45.
46.
47.
48.
49.
50.

41

51

63

68

Ha6op neMoHCTpanoOHHBINH «DIEKTPUIECTBO 2]

HaGop neMoHCTpamoHHBINH «DIEKTPUIECTBO 3»;

Ha6op nemoHcTpannonnsiii «TenioBbie SBICHUS;

Ha6op crniekTpalibHBIX TPYOOK ¢ HICTOUHUKOM MUTAHUS;
[TpuGop s HaOIrOAEHUS TUHEHYATHIX CIIEKTPOB;

TepmomeTp A51eKTPOHHBIN 1eMoHCTpaoHHbIA TO/];
Tepmomerp anexkTponHslil TO;

Tunosoit kommiekt nabopatopHoro obopynosanus TKJIO «Onrtukay;
Tpancdopmarop yHHBEpCATBHBIN (IEMOHCTPAIIMOHHBIH );

[yt snekTpocHaOKEeHMUS,;

DIEeKTPOMOTOP C MpUCOeANHUTENbHOM Nanensio ETM 7114;
KoMI1ekT HHCTpYMEHTOB KJIaCCHBIX;

[TepexmrouaTens OTHOMIONMIOCHBIN IeMOHCTparoHHbii [1]] — 1;
[TepexirouaTelb IBYXIOIIOCHBIN JeMOHCTpauoHHbIH [1]] — 2;

Po3zerka anexrpuueckas 42 B;

CTOJNIHK O ABEMHBII;

AMIEpMETP — BOJIBTMETP JEMOHCTPALIMOHHBIA CTPEIIOYHBII;
Bapometp — anepou;

Benepko Apxumena (mpubop A1 IEMOHCTpAIMK 3aKOHAa ApXUMe/a);
I'urpomerp BUT — 2;

I'py3 HaOopHBIi;

JleMOoHCTpalMOHHBIN NpUOOp IO UHEPLINU;

Ho3umerp;

. Kemo6 I'anunes;
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.

3epKalio MIOCKOE € MOJACTABKOW U SKPAHOM;

HcrouHuK cBeTa ¢ IMHENYATHIM CIIEKTPOM;

Karymika apoccenpHas (1eMOHCTpaIMOHHAS ),

Karymka — moTOK;

KomruiexT it u3ydeHust moaynpoBOJHUKOB (MUKPOCXEMBI);
KomruiexT 11t u3ydeHust noaynpoBOAHUKOB (AHOIbI);

KoMruiexT 1t 1eMOHCTpauy MpeBpallieHus: CBETOBON SHEPTHH B AIEKTPUUYECKYIO;
KoMIuiekT Tesnexek JerkonoaBKHbIX;

Kommtekt pororpaduii TpekoB vacTuir,

JlaGopartopHblii HA00P «IIEKTPOMATHUT Pa30OPHBIN C ACTATISIMEY;
MarasuH pe3ucTopoB Ha MaHeNH;

. MaHOMETp IEMOHCTPAITMOHHBIN;
64.
65.
66.
67.

MaHoMeTp >KUJIKOCThIO IEMOHCTPAIIMOHHBIH;
MeTp neMOHCTPAlIMOHHBIN;

MeTpoHOM MHOTO(YHKIIMOHATIBHBIN 3JIEKTPOHHBII;
Mojienb 1BUTaTENsi BHYTPEHHETO CTOPAHUS;

. Mozenb 1711 IeMOHCTpaIK B 00beMe JIMHUI MarHUTHOTO MOJIS;
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

Moienb MONEKYISIPHOTO CTPOEHUSI MarHUTa;

Moienb 371eKTPOMarHuTHOTO peie (IeMOHCTPAIMOHHBIN);

Moienb snexTpoaBurarens pazoopHas gadopaTopHasi;

Habop st neMoHCTpauu 3JIeKTPUIECKUX MOJIeH;

Habop s uiccnenoBanus U30MPOIECCOB B ra3aX «ra30Bble 3aKOHBD) 00beIMHEHHBIIH;
Habop nudpakiimoHHBIX PENIeTOK (IEMOHCTPAIIMOHHEIH );

Habop mo nepegauun 3meKTpoIHEPTUY;

Habop mo anexTponusy 1eMOHCTPAIIMOHHBIH;

Ha6op cBeTohunbTpos;

Habop ten paBHO#1 Macchl (I€MOHCTPAIIMOHHBIN);
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79. OrHeBo BO3IYIIHOE;

80. ITanouka u3 cTeKIa;

81. [Tamouku U3 >00HUTA;

82. [nactuHa OMMeTAIITMYECKast CO CTPEIIKO;

83. IIpubop amns JeMOHCTpAUU aTMOCHEPHOTO JTaBIICHUS;

84. ITpubop mist nemoHcTparmu auddysum;

85. TIpubop mys JeMOHCTPAIUH JIMHEHHOTO PaCIIUPEHUs TET,

86. [Ipubop 1y TEMOHCTPAITUH IOBEPXHOCTHOTO HATSKCHHUS,

87. Ilpubop mys JEMOHCTPAITH CHIIBI AMITIEpa;

88. IIpubop a1 IEMOHCTPAITIN MEXaHIMYECKUX KOJICOAHHIA,

89. [Ipubop it IEMOHCTPAIMK 3aBUCUMOCTH COTIPOTUBIICHHUS METaJlIa OT TEMIEPaTypHI;
90. [Tpubop a1 1EMOHCTpAIMH YCKOPEHUSI CBOOOIHOTO TMaICHNS;

91. [Ipubop anisa u3ydeHus: BUA0B fedopmainu;

92. Ilpubop Ans N3y4eHHs Ta30BbIX 3aKOHOB (C MAaHOMETPOM);

93. Ilpubop ans U3MEpEHUsI JUIMHBI CBETOBOI BOJIHBI ¢ HA0OPOM JH(PPaKIINOHHBIX PEIIETOK;
94. Ilpubop Ay n1eMoHCTpaImu npasuiio JIeHa;

95. Ilpubop i EMOHCTpALMM 3aBUCUMOCTH CONPOTHBIIEHUS IMPOBOJAHMKA OT €ro JJINHBI,
CeUeHUs;

96. Peocrar;

97. PeocTaT NOJI3yHKOBBIN;

98. Peryar — inHelKa JEMOHCTPAlMOHHAS;

99. CekyH10Mep OJTHOKHOTIOYHBIN;

100. Cocynpl cooOmiaromnuecs;

101. CriekTpockomn IByXTpyOHBIH;

102. Cniupanp — pe3uctop;

103. CTpenkyu MarHUTHBIE Ha IITATUBBHI;

104. CynTaHbl 3J€KTPOCTATHICCKHUE;

105. Temmypuii (moaens Comunie — 3emuis - JIyHa);

106. TepMoMeTp NEMOHCTPAIIMOHHBIN;

107. HunuHap CBUHLOBBINA CO CTPYTOM;

108. llTaTuB YHUBEPCATBHBIN (PU3UUCCKHIA;

109. llITaTUBBI U30JIUPYIOILIUE;

110. Kommac.

3.2. UndopmaunonHoe odecriedeHue 00ydeHust

Ilepeyenb pexkoMeHayeMbIX Yy4eOHBIX H3AaHMil, HTepHeT-pecypcoB, AONMOJHUTEIbHOMI
JINTEPaTypsbl

Hdus cryneHToB

JImumpuesa B.®D. Quzuka 01151 npogheccuti u cneyuanbHoCmel mexHU4ecKko2o
npoghuns: yueOHuK 0ns CmyoeHmo8 npoghecCuoHAIbHbLIX 00PA308aAMENbHBIX
opeanuzayuti, oceaugarouwux npogpeccuu u cneyuanrvnocmu CI10. — M., 2017
JImumpuesa B.®D. Quzuka 01151 npogheccuti u cneyuanbHoCmel mexHU4ecKko2o
npoguns. Cooprux 3a0au: yueb. nocoobue 0/ CmMyOeHmo8 npogpheccuoHaIbHbIX
00pa3z06amenbHbIX OP2AHU3AYULL, 0CBAUBAIOUUX NPOGhecCUuU U CReYUaIbHOCMU
CliO. - M., 2017

Jmumpuesa B.®@. Quzuka ons npogheccuii u cneyuanbHocmetl mexHULecKko2o
npogunsa. Konmponvusie mamepuanvl: yueb. nocooue 0 CmyoeHmos
npogeccuoHaAIbHBIX 00PA308AMENLHBIX OP2AHU3AYUL, 0C8AUBATOWUX NPOeccuu U
cneyuanvHocmu CIIO. — M., 2016

Jmumpuesa B.®@. Quzuka ona npogeccuii u cneyuarbHocmeri mexHU4ecKo2o
npoguns. Jlabopamopmwiii npakxmuxkym: yueb. nocooue 0 cmyoOeHmos
npogheccuoHanbHblx 0O6PA306AMENbHBIX OP2AHUIAYULL, 0CBAUBAIOUUX NPOdeccul U
cneyuanvnocmu CIIO. — M., 2017
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Tpogpumosa T.U., Dupcos A.B. Quzuka ons npogheccuii u cneyuarbHocmei

MexXHU4ecKo20 u ecmecmeenHo-Hayuno2o npoguiei: Coopruk 3adau: yueb. [locobue 0
CMY0eHmo8 npoheccUOHATbHBIX 0OPAZ08AMENbHBIX OP2AHUAYUL, 0CBAUBAIOUUX NPpOdecculs U
cneyuanvrnocmu CIIO. — M., 2017

Tpogpumosa T.U., Dupcos A.B. Quzuka ons npogheccuii u cneyuarbrocmei

MeXHU4ecK020 U eCmecmeeHHo-HaAyuHo2o npoguiell: Pewenus 3a0au: yueb. [locobue 0
CMY0eHmo8 npogheccUOHATbHBIX 0OPAZ08AMENbHBIX OP2AHUAYUT, 0CBAUBAIOUUX NPOdeccul U
cneyuanvnocmu CI1O. — M., 2016

Qupcoe A.B. Duzuxa ona npogheccuil u cneyuarbHocmel MexHu4ecKko2o u
eCcmecmeenHO-HAYYHO20 Npouiell: YueOHUK 05l CYOeHmMO8 NPOpeCcCUOHATbHbIX
006paA306amMeNbHBIX OP2AHUZAYUL, 0CBAUBAIOWUX NPOPecCUU U CReYUATbHOCIU

CIIO/noo peo. T.U. Tpoghumosoii. — M., 2017

s npenoaasareJieit

OCHOBHBIE HCTOYHHUKH:

®enep. 3axoH oT 29.12. 2012 Ne 273-03 (B pen. Denepanbubix 3akoHOB 0T 07.05.2013 Ne 99-
@3, o1 07.06.2013 No 120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-
@3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHeceHHbIMH DeepanbHbIM
3akoHOM 0T 04.06.2014 Ne 145-®3, B pea. Ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

JImumpuesa B. @., Bacunves JI. U. ®uzuka ajis npodeccuii U CnenuaiIbHOCTeH TEXHUIECKOTO
npouJIs: METOAMYECKHEe PEeKOMEH/IalK: MeTo 1. Tocodue. — M., 2014.

JlonoJIHUTEe/IbHbIE HCTOYHUKH:
1. Tenpenmreitn JI.O., bymaroBa A.A., KopuunseB WM.H. ®dwusuka: yueb.mis 11 xi.-
M.,2017.
2. O. U. I'pomuea. Coopnauk 3amad no duszuke ag 10-11 k.- M.,2015.
3. KacpsnoB B.A. ®usuka:yueb. ansa 11 k1. —M.,2017r.
4. Tuxomupona C.A., fABopckuii b.M. ®usuka: yueonuk ms 11 k1 — M., 2016.
5. SBopckwuii b.M., [Tunckuii A.A. OcHoBHI (pu3uKu: yueOHUK. B 2 Tomax. — M.,2017.

HNHTepHeT- pecypcnbl

www. fcior. edu. ru (DenepaibHbIi IEHTP HHDOPMAITMOHHO-00Pa30BaATEIIBHBIX PECYPCOB).
wwww. dic. academic. ru (Axkagemuk. CJI0Bapu v SHIIUKIONEANHN).

www. booksgid. com (Books Gid. DnekrponHast 6ubnmnoTeKa).

www. globalteka. ru (I'mo6anteka. I'mo6GanbHas 6MOIMOTEKa HAYYHBIX PECYPCOB).

www. window. edu. ru (Exusoe oKHO 0CTyIa K 00pa3oBaTeIbHBIM pecypcam).

www. st-books. ru (JIyumas yueOHast muteparypa).

www. school. edu. ru (Poccuiickuii o6pa3zoBaTenbHbIi moprai. JJocTylmHOCTh, Ka4eCTBO,

3¢ (HEKTUBHOCTB).

www. ru/book (DnekTpoHHas OUOIMOTEYHAS CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBatenbhbie pecypcsl MHTepHETa — Dusnka).

www. school-collection. edu. ru (EauHas xosnekmust HudpoBbIX 00pa30BaTEIbHBIX PECYPCOB).
https//fiz.1september. ru (yue6HO-MeTOqMuecKas razeta «Puznkay).

www. n-t. ru/nl/fz (HobeneBckue naypeatsl o (u3MKe).

www. nuclphys. sinp. msu. ru (Slaepnas ¢uzuka B Intepuere).

www. college. ru/fizika (ITogrotoBka x ET'D).

www. kvant. mccme. ru (Hay4HO-TIOMYJISIpHBINA (PU3HKO-MaTeMaTHUeCKui xKypHai «KBaHT»).
Www. yos. ru/natural-sciences/html (ecrecTBeHHO-Hay4HBIH KypHa 1t Moyioaexu «[1yTh B

HayKy»).
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%df%e2%ee%f0%f1%ea%e8%e9%20%c1%2e%cc%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%cf%e8%ed%f1%ea%e8%e9%20%c0%2e%c0%2e&t=12&next=1

3. YciaoBus peaJu3aliiy NporpaMMbl y4eOHOW JMCHUTIIMHBI « XUMUSI»

3.1. TpeboBanusd K MUHUMAJILHOMY MaTepHAJIbHO-TEXHHYE€CKOMY 00ecIedeHuI0
Peanuzarus nporpaMMbl JUCHUIUIMHEI TPEOYET HATMUMS y4eOHOTr0 KaOMHETa U JIA0OPAHTCKOI:
B KOJUIEIKE €CTh Y4cOHBINM KaOMHET XUMUH, JTAOOpAHTCKAsI.
MarepuanbHOoe U TeXHHYECKOe odecrevyeHue yueOHOro Kadnuera:
HHurtepakTuBHas cucrema Smart board;
JlokyMeHT KaMmepa Avervision;
I'pOMKOrOBOpHTEIM K MHTEPAKTUBHOM J0cke Smart board,
4 Kommetotep Core-Core is 2100 (cuct. 610K, MOHUTOP, KJIIABUATYPa, MBIIIIh);
Cron npenonaBaTess 3proHOMHYHBIN ¢ TyMOOIA;
Ixad Ams JOKYMEHTOB 3aKPBITHII -2 IIT.
HIkad mMeTamuyeckuii Al pEaKTUBOB 2 IIT.
CTonbl y4eHHUECKHE;
CTynbs ydeHUUYECKHE
0. Ilixad yriosoii;
11. Cryn UCO;
12. Tym0a 1o 1u1aKkaThl;
13. Jlocka ayguTopHasi.
14. 14.CrexyssHHAs TIOCYAA
15. BermsoxHOM mkad
16. Cron qeMOHCTpPAalMOHHBIH ( 1ab0opaTOPHbIi)
17. Tymba- moiika JabopaTopHas ¢ CAaHTEXHUKOM
18. Tabmuna snexrponnas «[leprognueckas cucremMa xumudeckux smemenTos J[. M. MenngeneeBay
19. Tabmuna smexTponHas «PacTBOPUMOCTE comeli, KHUCI0T U OCHOBAHMM B BOZIE)
20. Tabnuia «OBOIIOLKS OPraHMYECKOTO MUPAY
21. TaOnuiisl 10 TeXHUKE 0€30MaCHOCTH
Dnekmponnsle 06pazoeamenvHble pecypcobl

RBoOooNooar~wNE

S
S
S

HaumeHo8aHUue
3emurst. Mictopus miaHEeTHI.

3emirst. Micropus pa3BUTHSL.

Bbuonorus. I'eneruka.

buonorus. OCHOBBI CENEKITHHL.

buonorus. [uTonorus.

Okomorust 21 Beka.

Opraanueckas XuMuAss ~ 9acThb 1-3
XuMHMS BOKPYT Hac

Ypoku XuMHuu Kupmna u Medomus
0 EI'D Penerurop no xumuu

— O 013N Nk W~

Jemoncmpayuonnvie (2epoapuu, Mynaxicu, MaKemol, CHeHObl, MOOenUu é pazpese, Mooenu
OeMOHCmPayUuoOHHblLE)
Yueonuvie npuoopuo

1) Komnexyu
A) Bomokuna KB-15
b) KamenHnsI#t yromb ¥ MPOIYKTHI €ro mepepadoTKu
KKVIIIT 15
B) Kayuyk KK-15
I') Meramne! u crutaBel KMC-10
1) Hed1s m pomykTel ee mepepadorku KHIIII-15
E) OcHoBnble BUIBI poMbIIILIeHHOTO ChIpbst KOBIIC-4
X) [Imactmaccer KII-15

2)KOMIIEKTBI MOJICIICH :
A) [leMoHCTpallMOHHBIA HA0OP ISl COCTaBIeHUsI 00beMHBIX Mozeneit [IM-OMM
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B) Kommuiekr «MojenupoBanue Mosiekyin. Heopranuueckue u oprannueckue coennaeHuss KMM-10
B) Monens «Kpucramimueckas perierka aamasay
I') Monens «Kpucraminueckas perierka rpaduray

Nennm | HamMeHOBaHHE

1 Muxkpockon mkonbHbii Mukpomen — C 11

2 Mukpockon ononorudeckniit MBY ;) M

3 Bbanst komOnHMpoBaHHas 1aboparopHas bBKJI- 300

4 raruB naboparopusrii 1IJIB-1

5 Anmnapar 1y IpoBeAeHUs XUMHYecKuX peakiuii AXP-2

6 Teeponomep TOMII-4

7 Kommexr mep tBepaoctu Poksenna MTP-1

8 Kommexr mep TBepaoctu bpunemna MTB-1

9 Kommexr mep tBepaoctu Bukkepca MTB-1

10 ITtaruB naboparopuslii 11JIB ( ¢ ogHOI CTOIKOI)

11 Mukponaboparopust mo xumur MJI-X

12 Apeomerpsl ¢ munHApoM All-1

13 Acnmpatop A-1

14 [Tpubop ans okuciaeHus cnupra Haa MeqHbIM Kataimmu3aropom [IOC-MK
15 JlabGoparopHast ycTaHOBKa « DIEKTPOXUMHSI- |

16 Habop «Heopraamka»

17 Habop « Opranukay

18 Becrr anexrponnsie 10 100 rp.

19 l'openka ynuBepcanpHas

20 Mamepurens pH u remneparypsr [1JIP-12

21 Komrutekt mist feMOHCTpaIMOHHBIX OIBITOB YHUBepcaabHBIH KJIOXY
22 [Tpubop ms momydenus razoB AeMoHcTparuonabii T

23 [Tpubop mmst sekrponmsa comneit [19C

24 CruproBka geMoHcTparmonnast CJ|

25 Becrl Texandaeckue ¢ rupsmu 1o 500 rp. . BTI'-500

26 Jlokka 11l COKMTaHWSI BEIIECTB

27 Harpeparens s mpooupok HIT-MH

28 Habop cknsaok mst pactBopoB 250 M HCP- 0,25

29 Ammrapat « Kurrmay

30 I'eHepaTop BBHICOKOTO HAMPSIKEHUS

31 JlaTurk TeMIiepaTypsl A1l XUMHYECKH arpeCCUBHBIX CPEX

32 I'enepaTop BBICOKOTr0O HaNps>KEHUS

33 Kononka agcopommonHas KA-1

34 O3zonatop O-22

35 [Ipubop anst geMoHCTpaIiy 3aKoHa coxpaneHust macchl Bemiects [1/13-CMB
36 HaGops! peakTHBOB /151 IEMOHCTPAIIMOHHBIX OIBITOB(CITHCOK B TIPUIIOKEHIH )

Haenaomnvie niockocmuole (}’lﬂak‘an’lbl, Kapmbsl HACNEeHHvle, ULIoCcmpayul HACmeHnHvle, MacHUMmmHbsle

00CK)
Nenmm | HaMeHOBaHUE
1 Kommuiekt komoTpaHCIoOpaHToB «XUMUS»
2 Komrnexr tabmur mo xypcy «Heopranudaeckas Xumus»

A) MeTamb

b) HemeTansl

B) xumuueckue peakuuu

I') xumMHUecKoe MPOU3BOJICTBO- METAIUTYPrHS

J1) pacTBOpBI, AIMEKTPOIUTAYECKAS TUCCOLIUAITUS
E) crpoenue BemecTB, XMMUYECKHUE CBSA3U

2K) maganmo xumun




Kommnuekt Tabnun no kypey «Opranuyueckasi XUMHUs

Ta6n1/1ua <(OKpaCKa WHIUKATOPOB»

Taomuua «Ileproanueckas cucrema JI.M. MenzneneeBay

HeOpFaHI/I‘IeCKaSI XuMust. Meraisl 1./ noarpynnm

HeOpFaHI/I‘IeCKaSI XUMMSL. MeTtaisl TOOOUHBIX/ MOATpYyIIT

Kommuiekt Tabnui « YpoBHH OpraHU3aIMH KUBOW IPUPOIBI»

Xumus. [Ipuponneie uctounuku y'\s [lepepaborka

Xumus. CTpoeHue BelecTBa. XUMHUEcKas CBsI3b.

— =[O0 [QA|N|n|~|W

— o

[Toprpers! xumukoB (10 mt.)

3.2. MudopmanmonHoe odecreueHue 00ydeHus
IlepeyeHs peKOMeHIyeMBbIX YU€OHBIX H3IAHU, TOTIOTHUTEILHON JTUTEPATYPHI:
Jns mpenogaBares:

1.T'abpuensa O.C., Octpoymo WU.I. Xumus: yueOHUK IS CTYACHTOB MPO()ECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3aluii, ocBanBaroiux npodeccuu u creruansuoctu CI10. — M., 2017

2.T'adpuensa O.C., Octpoymor WU.I". Xumus mjis npodeccuii u crieruaibHOCTeH €CTECTBEHHO-HAYYHOTO
npoduisi: y9eOHUK ISl CTY/IEHTOB MTPOoQeCCHOHABHBIX 00pa30BaTENbHBIX OpraHU3aIni, OCBAWBAIOIIUX
npodeccun u crnenuansHoctu CIIO. — M., 2017

3.I'abpuensta O.C. u gp. Xumus. [Ipaktukym: yue0. mocoOue ist CTyIeHTOB POEeCCHOHAI-HbIX
006pazosamenvhbix opeanuzayull, ocsausarowux npogeccuu u cneyuarvnocmu CI10. — M., 2017

4.Taopuensa O.C. u ap. Xumus: nocodue ajs noarotoBku k EI'D: yue6. mocobue it CTyIeHTOB

pohecCHOHAITFHBIX 00Pa30BaTENbHBIX OPTaHU3AINN, OCBAUBAIOIINX MTPOGECCHH U CIIEIHATEHOCTH
CIIO. - M., 2017

5.T'abpuemsa O.C., JIsicoa I.I. Xumus. TecTrl, 3a1auu 11 ynpakHeHUs: yae0. TocoOue s CTYIEHTOB
npodecCHOHAIBHBIX 00pPa30BaTEIbHBIX OpraHU3aIUi, OCBAUBAIOIINX MPO(ECCHH U CIIEIMaTbHOCTH
CIIO. - M., 2017

6.Epoxun FO.M., Koanesa W.b. Xumust s mpodeccuii 1 CriennaabHOCTEH TEXHHUECKOTO ’
€CTECTBEHHOHAYYHOT0 TIpodIuIeii: ya4eOHUK IS CTYASHTOB PO eCCHOHAIBHBIX 00pa30BaTeNbHBIX
OpraHu3allii, OCBAauBAOIMNX Mpodeccuu u crernuaipbHoctu CI10.— M., 2017

7.. T.LE.Pym3utic @.I. ®enpaman «OcHOBEI 0bmiert xumum» usf. [Ipocsemenue 2017 r
Jlononnumenshsle ucmouHuKu:

1.®enepanbHBIN 3aK0H . 3aK0H OT 29.12. 2012 Ne 273-D3 (B pen. PenepanpHbix 3akoH0B 0T 07.05.2013
Ne 99-@3, ot 07.06.2013 Ne 120-D3,

-. Ot 02.07.2013 Ne 170-®3, or 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, or 03.02.2014 Ne 11-
@3, or 03.02.2014 Ne 15-P3, 0105.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3,

-oT 04.06.2014 Neo 148-®3, c u3m., BHecenHbiMU DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-D3, B
pen. Ot 03.07.2016, c u3m. ot 19.12.2016.)

2. IIporpamma Ha ocHOBe [IpuMepHOIT OCHOBHOI 00pa30BaTENbHOIN MPOTrpaMMBl CPETHETO OOIIIETO
o0pazoBaHus ¢ yueToM npoduist mpodeccuoHanbHoro oopasoBanusi, ocanBaemoit npodeccuu INITKPC
niu cnenuansaocty [IICC3.

3.IIpukaz MunucrepcTBa oOpa3oBanus U Hayku P® or 31 nexabps 2015 r. N1578 "O BHeceHnu
HU3MEHEHHH B (eepabHbIA TOCYAapCTBEHHBIN 00pa30oBaTebHBINA CTaHAAPT CPEAHEr0 00LIero
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o0pazoBaHusl, YTBEPKACHHBIN nprKka3oM MUHKCTEpCcTBa 0Opa3oBaHus u Hayku Poccuiickoii denepanum
or 17 mas 2012 . N413"

4 ITpumepHasi OCHOBHAsi 0Opa3oBaTelibHasl IporpaMma CpeIHero oo1ero oopasoBaHus, 0100peHHAs
peuieHreM denepanbHOro y4eOHO-METOMYECKOro 00beIMHEHHUS 110 0011eMy 00pa30BaHHIO (TIPOTOKON OT
28 utons 2016 . Ne 2/16-3).

5.CnankoB u p. Xumus s IpoecCuil ¥ CreluaIbHOCTeH TEXHUYECKOro PO uiist (AISKTPOHHOE
npuiioxkenue). — M.,2017

6.I'abpuensia O.C. Xumust: yue0, s crya. npod. yued. 3aBenenuti / O.C. M., 2015
7..C.T. Carbanguna P.A. JIugun «OcHOBEI 00miel xumuny» 3. [Ipocsemnienne 2016

HNHTepHeT- pecypcesl

http://school-collection.edu.ru/ - Enunas kosutekims iudpoBbiXx 00pa30BaTebHBIX PECYpPCOB

http://him.1september.ru/ - snexrponHas Bepcus razerst "Xumus" npuiokenue kK "1 ceHTsOps”

http://pedsovet.org/ - Tleacoser.org. XKuBoe mpocTpancTBO 00pa3oBaHus. IHTEpHET-PECYPC COMSPIKUT
TCOPETUYCCKUEC U MPAKTHICCKHUE MAaTCpHAJIbl JJI IPOBEACHNA YPOKOB, BHCKIIACCHBIX MepOHpI/IHTI/Iﬁ

http://www.uroki.net/ - UROKIL.NET. noypouHoe 1 TemaTH4ecKoe IaHUPOBAHUE, OTKPBITHIE YPOKH,
CIIEHAPHH IIKOJILHBIX MPa3IHUKOB KJIACCHBIC YaChl, METOANYECKUE Pa3pabOTKH, KOHCIIEKTHI YPOKOB,
71a00paTopHbIe, KOHTPOJIBHBIE PaOOTHI

http://festival. 1september.ru/subjects/4/ - dectuBane nemarornueckux uaek "OTKPHITHIA ypok".
Pa3paboTku ypoKOB 10 XUMHUHU

Jast cTyneHToB:
OcHoéHble UCMOUHUKU:
1.T'abpuemnsa O.C., Octpoymos W.I. Xumus: yaeOHUK A7 CTYAEHTOB MPO(ecCHOHATBEHBIX
00pa3oBaTeNbHBIX OpraHu3aIlii, ocBanBaromuXx npodeccnn u crermuansHoctr CI1O. — M., 2017
2.I'abpuensa O.C., OctpoymoB U.I. Xumus miis mpodeccuii u crienuanbHOCTeH eCTECTBEHHO-HAYYHOTO
npouIIs: YIeOHHK ISl CTYAEHTOB MPo(eCcCHOHANBFHBIX 00pa30BaTENbHBIX OPTaHM3AINA, OCBAWBAIOIIIX
npodeccun u cnenuanbHocTH CIIO. — M., 2017
3.T'abpuensia O.C. u mp. Xumus. [Ipakruxym: yae0. mocoOue i CTyIeHTOB PO eCCHOHAIHbIX
o0bpazogamenvublx opeanuzayull, oceausarowux npogeccuu u cneyuarvrocmu CI10. —M., 2017
4.T'abpuensa O.C. u ap. Xumusi: mocodue mis moarotoBku K EI'D: y4ueb. mocobue mis cTyaeHToB
pohecCHOHATFHBIX 00Pa30BATEbHBIX OPTaHU3AINN, OCBANBAIOIINX MTPOGECCHH U CIIEIUATEHOCTH
CIIO. — M., 2017
5.T'abpuensia O.C., JIsicoBa I.I. Xumus. TecTsl, 3a1auu u yrpaxHeHUs: yae0. mocodue st CTyAeHTOB
podhecCHOHATBFHBIX 00pPa30BaTENbHBIX OPraHU3AINA, OCBANBAIONINX MPOGECCHH U CIIEIUATEHOCTH
CIIO. - M., 2017
6. [.E. Pyn3utuc @.I". ®enpaman «OcHOBE 00miert xumun» usfl. [Ipocsemenue 2017 r

ﬂOnOJlHllmeJleble UCMOYHUKU:

5.CnankoB u jp. XuMust Ui TPpo(ECCHiA U CIICIIMATbHOCTEH TEXHUUECKOTO MPOQHIIs (SIEKTPOHHOE
npuioxenue). — M.,2017

6.I'abpuensia O.C. Xumust: yae0. i cryq. npod. yued. 3aBenenuti / O.C. M., 2015

7..C.T. Carbanguaa P.A. Jlugua «OcHOBBI o0mied xumuny» u3a. Ilpocsemenue 2016 ¢

HHTepHeT pecypcsl:
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http://www.chemistry.narod.ru/ - Mup xumun
http://hemi.wallst.ru/ - Xumus. OOpa3oBaTeNbHbIA CAWT A HIKOJTBHUKOB U CTYICHTOB.

http://www.college.ru/chemistry/ - OtkpsiTsiii Komtemk: Xumusi. DIeKTPOHHBIH yueOHHK 110

OpraHNYECKOW U HEOPTaHUYECKON XUMUU

3. Ycii0BuA peaiu3aluu NPporpaMMbl y4eOHO JucuuiuinHbl «buosorum»

3.1. TpeOoBaHus K MUHMMAJLHOMY MAaTe€PHAJILHO-TEXHUYECKOMY 00ecredeHH 0
Peanu3arus mporpaMMbl JUCHHUILTAHBI TPEOYeT HATMYHS YIeOHOTO KaOWHETa U TaOOPAHTCKOM:

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.
42.

S
S
S

\OOO\]O\M-RUJ[\)»—AE

Jlemoncmpayuonnsie (cepoapuu, myaaxicu, MaKemol, CHeHObl, MOOEIU 8 Pa3pe3e, Mooenu

B KOJUIEJDKE €CTh Y4eOHBIM KaOMHET XUMUU-OMOJIOTHH, JabOpaHTCKas.
MarepuajbHOe M TEXHHYECKOe obecneyeHne yueOHOro kabuHera:
WNuTepakrtuBHas cucrema Smart board;
JlokymeHT Kamepa Avervision;
I'pomMKoOroBOpUTENH K MHTEPAKTUBHOM JOoCcKe Smart board;
4 Kommpbrotrep Core-Core is 2100 (cuct. 6510k, MOHUTOP, KJIaBUATYpa, MBIIIIb);
Cron npemnoiaBaTesnsi S)proHOMUYHBIN ¢ TyMOOH;
[Ixad mms TOKYMEHTOB 3aKPBITHIH -2 IIT.
Hlkad Meramnyeckuit A1 peaKTUBOB 2 IIIT.
CTonbl y4EHUUYECKUE;
Crynbst yaeHHUECKHE
[lIxad yrmosoit;
Cryn UCO;
Tym0a mop miakaThr;
Hocka aymutopHas.
14.CrexnsiHHasg nocyna
BriTshxHOM 11Kad
CTton 1eMOHCTPAIMOHHBIN ( Ta00PATOPHBIH )
Tymba- mMoiika 1abopaTtopHas ¢ CAHTEXHUKOM
Tabmuna snekrponHas «lleproguueckas cucteMa XuMudeckux snmeMenToB J[. 1.
Meuneneesay
Tabnuua snexkrponHas «PacTBOPUMOCTH colieil, KUCIIOT U OCHOBAHUI B BOJIE»
Tabnuua «2BooLKs OPraHuuYeCcKOr0 MUPa
Tabnuibl o TexHUKe 0€30MaCHOCTH
dnexmponnsvie odpazosamenbHvle pecypcobl

HauMeHoB8aHue
3emuis. McTopust imaHeThI.

3emuis. Mctopust pazButus.

buonorus. ['eneruxa.

buonorus. OCHOBBI ceNEKLUU.

buonorus. Luromorusi.

Oxosorus 21 Beka.

Oprannyeckas xumust ~ 4acth 1-3
VYpoku Oumonorun  Kupusna u Medoaus
EI'D Penerutop no xumnn

O0eMoHCmpayuonHble)
Yueonvie npuoopui

1)Mopenu —anmiukanuu:
A) ArpouieHos
b) buocunTes Genka
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B) B3aumopeiicTBre B IPUPOAHBIX HOMYISILIUAX

I') T'ametorenes

J1) reHeanornueckuil METO aHTPOIIOTEHE3a

E) reneruka rpynmn kpoBu

X) nenenue xierku. Mutos u memos.

3) OcHOBHBIC HAIPABJICHUS SBOJIOIUN

N) Crpoenue kineTku

K) Crpoenue nBetka

JI) TunaHbIe OUOIICHO3BI

M) VYnBoenue JJHK u TPaHCKPHUIILIHS

2)KommiekTsl Mosenei:
A) JleMOHCTpaIIMOHHBIN HA0Op AJI COCTaBIeHUs 00beMHBIX Moenel [[M-OMM

PHK

b) Kommiekr «MonenupoBanue Mosekyl. Heopranuueckue M OpraHM4eCcKHE COEIMHEHUS

KMM-10
B) Mogens «Kpucraminyeckas pemerka aimasa
I") Monens «Kpuctammueckast penietka rpapuray

No i | HaMMEeHOBaHUE

1 Mukpockon mkoiabHbii Mukpomen —C 11

2 Muxkpockon 6uonorudecknit MBY :;) M

3 bans komOunnpoBanHas gaboparopras BKJI- 300

4 tatus naboparopusiii 11J1b-1

5 Arnmnapar s NpOBEICHUS XUMUYECKUX peakiuii AXP-2
6 Teepnomep TOMII-4

7 Kommuiekt mep tBepaoctu Poksemia MTP-1

8 Kommiekt mep tBepaoctu bpunemia MTB-1

9 Kommuiekt mep tBepaoctu Bukkepca MTB-1

10 [rarus maboparopusrii IJIb ( ¢ ogHOM cTOMKOM)

11 Mukpo naboparopus o xumun MJI-X

12 Apeometpsl ¢ nuauaapom All-1

13 Acniuparop A-1

14 [Tpubop 1t OKUCIIEHHS CIUpTa HaJ MeaHBIM KatanuzaropoM [IOC-MK
15 JlaGopaTopHast ycTaHOBKa « JIEKTPOXUMUS- |

16 Habop «Heopranukay

17 Hab6op « Opranukay»

18 Beck1 anexrponnsie 10 100 rp.

19 l'openka yHuBepcanbHas

20 W3mepurens pH u Temneparypsr [1/1P-12

21 KomnuiekT it 1eMOHCTpaIMOHHbIX ONBITOB YHUBepcanbHbii K/IOXY
22 [TpuGop mi1st mosrydeHus ra3oB geMoHcTpaunoHHbli [T
23 [Tpubop mist anexrponuza conert [13C

24 CrnmproBka nemoHcTparnonHas CJI

25 Becs! Texanueckue ¢ rupsimu 10 500 rp. BTT-500

26 JIo>KKa JJIs1 CoKUTaHUS BEIIECTB

27 Harpesarens s npodupok HIT-MH

28 Habop ckistHOK 17151 pactBopoB 250 mr HCP- 0,25

29 Anmnapar « Kunnay»

30 I'eHepaTop BBICOKOTO HAINPSKEHUS

31 JlaTuuk Temneparypsbl A1l XUMUYECKHA arpeCCUBHBIX CPE
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32 ['eneparop BBICOKOTO HANPSKEHUS

33 Komonka ancop6rmonnas KA-1

34 O3zonarop 0-22

35 [Tpubop st teMoHCTpaIuy 3aKkoHa coxpaHeHwus macchl Bemects [1/13-CMB
36 Habops! peakTUBOB /17151 IEMOHCTPALIMOHHBIX OIIBITOB(CIIUCOK B IPUIIOKEHHH)

Haznsouvie niockocmuvle (niakamol, Kapmul HACMEHHblE, WLTIOCMPAYUU HACTEHHbIE,
MazsHumHvle 00CKU)

8 Komrutekt Tabnui « YpoBHH OpraHu3aIifiy KHUBOW MPUPOIBDY

11 Tabnuua «9Kon0orusi- aHTPONOTeHHOE BO3JICHCTBUE HAa OHMochepy»
12 «Qxonorusi. buornyeckue B3aMMOOTHOILIEHUS! OPTraHU3MOBY

14 [loprpers! 6uonoro (26 mr.)

3.2. Unpopmayuonnoe obecneuenue obyueHus

[lepeyenp pekoMeHIyeMbIX yUeOHBIX wu3AaHuM, WHTEpHET-pecypcoB, TOTOJHUTEIBHOMN
JINTEPATYPBI
OcHOBHBIC MCTOYHHMKH JJIS1 penoaaBaresen

1.Koncmaumunos B.M. u Op. Buonoeus ons npogeccuii u cneyuanibHocmel mexHuuecko2o u
eCMmeCcmeeHHO-HAYYHo20 — npoguiel.  yYyeOHUK  Ond  CMYOeHmMOo8  NpPoGhecCUOHATbHbIX
obpazosamenbHblX opeanuszayull, oceausarowux npogeccuu u cneyuarpvrocmu CI10. —M., 2017

2.Yeoviues H. B., Ipunesa I. I Buonoecus: yueOnux O0nsi cmyoeHmos npoghecCUOHAIbHbIX
obpazosamenbHbiX opeanuzayull, ocsausarowux npogeccuu u cneyuarpvnocmu CI10. — M., 2017

Dedepanvrule 3akoHbl 00 0opaszosanuu 6 om29.12. 2012 Ne 273-D3 (8 ped. PedepanvHublx
saxonos om 07.05.2013 Ne 99-D3, om 07.06.2013 Ne 120-D3, om 02.07.2013 Ne 170-D3,

4.om 23.07.2013 Ne 203-®D3, om 25.11.2013 Ne 317-D3, om 03.02.2014 Ne [11-D3, om
03.02.2014 Ne 15-D3,

5.0m 05.05.2014 Ne 84-D3, om 27.05.2014 Ne 135-D3, om 04.06.2014 Ne 148-D3, ¢ uzm.,
sHecenHviMu Dedepanvhvim 3akonom om 04.06.2014 Ne 145-D3, 6 ped. om 03.07.2016, ¢ uzm.
om 19.12.2016.)

Ilpukaz Munucmepcmea oopaszosanus u nayku P® om 31 oexabps 2015 2. N 1578 "O enecenuu
usMeHeHull 8 (hedepanbhblil 20CY0aApCMEEeHHbII 00PA308AMENbHBLI CIAHOAPN CPeOHe20 00ue2o
0bpazosanus, ymeepoicoeHHblll npukazom Munucmepcmea obpazosanusi u Hayku Poccutickoti
Deoepayuu om 17 mas 2012 2. N413"

Ilpumepnas ocnosnas o0bpazoeamenvHAs NpoOcpaAMMA CcpedHe20 o00we2o 0Opa3oeaHus,
0000penHas peuieHuem GeodepanbHo20 YYeOHO-MemoOUUecko20 00beOUHeHUss Nno oowemy
obpaszosanuto (npomoxon om 28 uons 2016 2. Ne 2/16-3).

Lononnumenvhvie
bunny I'JI. Kpepkanosckuii B.A. «buonorus ans nocrynaroomux B By3sl» 2016 ¢
Bbonrosa N.B. COopHuk 3amau o o6uieit ouonorun.- M 2015
3asn P.I, JlaBeinoB B.B. «buonorus s mocTynaromumx B By3bl B TAOIUIIAX»
3BepeB A.T., KyznenioB B.H. Dxonorus metoanueckoe nocodbue 10-11 kmace. — M.,2017
Ko3snosa T.A. Temarnueckoe 1 OypoOUHOE MJIAHUPOBAaHHE MO OHosIorny K yueOHuKy KameHnckoro
Kpuckynoro A.A., E.A., Ilaceunuka B.B. «O06mias 6uonorus. 10-11 knacce»
ITumenoB A.B. VYpoxu Ouonoruu B 10-11 kmaccax 1 m 2 uacte. — SlpocnaBnb Akagemus
pazButus. 2017 r

Humepnem-pecypcoi:
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http://school-collection.edu.ru/collection I'azera «buonorus» u calt mins yuurtenei «f uay Ha
YPOK OHOJIOTHI

http://bio.1september. ru OTKpbITHII KoJUTEIK: bronorus

http://college.ru/biology B momoris yunremnto Ouonorun: obpasosarensusiii cait UECOH HI'TTY
http://fns.nspu.ru/resurs/nat BuemxonsHast sxonorusi. Ilporpamma «lllkonmpHas sKoiorHYecKas
HWHUIIUAaTUBaA»

http://www.eco.nw.ru Best Onosnorusi: HayaHo-00pa30BaTeNIbHBIN MOPTaT

http://www.sbio.infoB momors Mmoum yderukam: cait yaurens ouonorun A.I1. Tlo3gaskoBa

http://nature.ok.ru/ - Penkue u ncdesaromiue KUBOTHBIC.

http://news. 1 september.ru/bio/1999/n036.htm - Bo3HukHOBEHME KU3HU Ha 3eMJIE.
http://nrc.edu.ru/est/r4/ - buonorudeckas kapTuHa MUpa.

http://www.repetitor. 1c.ru/online/disp.asp?10;2 C Penerutop-On-Jlaiin
http://learnbiology.narod.ru "M3yuaem 6uosnoruto" Matepuaibl 110 BCEM KPYIHbBIM pa3zenam
ounonoruu

http://www.edu.yar.ru/russian/org/suppl-ed/ebc/index.html JleTckuii sxos10ro-6mosoruueckuit
ueHTp Yol

Jas oOyuarommxest

1.KoncrantunoB B.M. u np. buonorus nns npodeccuii 1 cnenuanibHOCTEN TEXHUYECKOTO U
€CTeCTBEHHO-HAyYyHOTO  mpoduiei:  y4eOHWK IS CTYIGHTOB  TMPOQeCCHOHATHHBIX
00pa3oBareabHBIX OpraHu3aIuii, ocpanBaronux npodeccun u crnenranbaoctu CI10. —-M., 20

JlononHuTEIbHBIE HCTOYHUKHU

bonrosa U.B. CoopHuk 3a1a4 o obmiei 6mosoruu.- M 2015

3asm P.I', JlaBeimoB B.B. «buosnorus mist moctynaromuyx B By3bl B TaOIUIIAX)
OHUIIIEHKO A.B. «buonorus B Tabnuax Hu cxeMax»
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http://www.repetitor.1c.ru/online/disp.asp?10;2
http://learnbiology.narod.ru/
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4. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHUA JUCHHUIIJIMHBI
4.1KoHTpoJIb W OLEHKAa pe3yJbTaTOB  OCBOCHUS  JUCHMIUIMHBI  OCYHIECTBJIISIETCS
MpenojaBaTeieM B TMPOIECCE MPOBEACHUS MPAKTUUYECKUX 3aHATHH W J1aODOpaTOpHBIX padoT,
TGCTI/IpOBaHI/Iﬂ, a TAKXEC BBIIIOJIHCHUA O6y‘~IaIOHII/IMI/IC5[ I/IHIII/IBI/IIIyaJII)HI)IX 3aI[aHI/II71, HpOGKTOB,
HUCCIICIOBAHHH.

Koabi
Pe3yabTaThl 00yueHus (popmupyemsbix @opMBbI U METOABI
(ocBOeHHbBIEe YMeHHS, YCBOEHHbIE 001X KOHTPOJISI M OLIEeHKH
3HAHUA) KOMIeTeHI Ui pe3yJabTaToOB 00y4eHHsI
(OK1-OK&)
® CMBbICI TOHATHH (Qu3MUEcKoe OK1,0K4 3ayer, sK3aMeH.
SIBIICHHE, THIIOTE3a, 3aKOH,
TEOpHs, BEIIIECTBO,
B3anMMOJICHCTBHE,
AIIEKTPOMArHUTHOE TI0JIe, BOJIHA,
¢boToH, arom, aTroMHOE PO,
MOHU3HPYIOIIHE U3ITy4YeHUS,
IUTaHeTa,  3Be3[a,  TajaKTHKa,
Bcenennas;
® CMBICH (PH3HYECKHX BeJHYHH: OKI, OK4 IpakTryeckas pabora,
CKOPOCTb, YCKOpEHHE, Macca, TECTUPOBAaHUE, KOHTPOJIbHAS
cuna, HMITYJIBC, pabora, pabora, nabopaTopHas
MeXaHUYecKas SHeprus, pabora.
BHYTpPEHHSS SHeprus,
a0CoJIIOTHAs TEeMIlepaTypa,
CpenHsisi KUHETHYeCKas »SHEeprus
YacTUIl BEIIECTBA, KOJUYECTBO
TEIUIOTHI, 3JIeMEHTapHbIN
ANIEKTPUYECKUIl 3apsiz;
e CMBIC] (PU3MYECKHX 32KOHOB OK1, OK4 [IpakTuueckas pabora,
KJIACCHYECKOMH MEXaHUKH, WHAUBUAYalIbHbIE 3aaHUS
BCEMUPHOTO TATOTEHUS,
COXPaHEHUS SHEPTUH, UMITYJIbCa U
ANEKTPUYECKOTO 3apsna,
TEPMOIUHAMHUKH,
ANIEKTPOMArHUTHOM  MHAYKIUH,
¢dororddekra;
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ONMMCBLIBATH " 00LSICHATEH
¢usnueckue sBJICHUA U CBOWCTBA
TeJI: JBIDKEHHE HEOECHBIX TEII U
HCKYCCTBEHHBIX CITyTHHUKOB 3eMJIH;
CBOIICTBA Ta30B, JKHIKOCTEH WU
TBEPIBIX TeEJ; OSJIEKTPOMArHUTHYIO
WHIYKIIHIO, pacrpocTpaHeHue
AJIEKTPOMArHUTHBIX BOJIH;
BOJIHOBEIC CBOMCTBA CBeETa;
W3ITy4eHUE U TIOTJIOLICHUE CBETa
aromMoM; GhoTodddexT;

OK1,0K2,0K6

[TpakTrueckas pabora,
WHIWBUAYAIbHBIC 3a/1aHUs

JeJarb BbBIBOJAbI Ha OCHOBC
OKCIICPUMCHTAJIBHBIX JaAHHBIX;

OK3,0K7, OK8

[TpakTrueckas pabora,
HHIWBUAYAJIbHBIC 3a1aHUA

NPUBOAUTH NnpuMepbI
NMPAKTUYECKOr0 MCIOJIb30BAHUS
(pusuyecknx 3HAHMH: 3aKOHOB
MEXaHWUKH, TEPMOJUHAMUKU U
ANEKTPOJIMHAMHUKNA B JHEPTETHKE;
pa3IUYHBIX BHJIOB
ANIEKTPOMATHUTHBIX — HM3IyYCHHUIH
TUTSt pa3BUTHUSA paauo u
TEIEKOMMYHUKAIMA, KBaHTOBOM
GbU3MKM B CO3NIaHUU  SIICPHOM
SHEPreTHKH, JIa3epPOB;

OK8

[TpakTrueckas pabora,
TECCTUPOBAHUEC, KOHTPOJIbHAA
pabora, naboparopHas
pabora.

OTJMYATh TUIOTE3bl OT HAyYHBIX
TEOPUIA;

OK2,0K3

[TpakTuueckast pabora,
WH/IMBUyalIbHBIC 3a[aHUs

NPUBOJIUTH npuMepsbl,
NOKAa3bIBaKOLIHKeE, 4To:
HAOMIOJEHUSI U DKCIEPUMEHT
SIBJISIIOTCS OCHOBOM TUIs
BBIJIBIDKCHUS TUIOTE3 U TEOPHUH,
MTO3BOJISIIOT MIPOBEPUTH
HUCTUHHOCTD TEOPETUUECKHUX
BBIBOJIOB; (hu3Mueckas Teopus
JaeT BO3MOXXHOCTh  OOBSCHATH
W3BECTHBIC SIBJICHHSI MPUPOIBI U
HayuyHble (aKThl, MPEICKa3bIBAThH
€I1l€ HEU3BECTHBIC SIBJIICHUS;

OK7,0K8

[TpakTuueckas pabora,
WHAUBUAYaJIbHbIE 3aaHUS

BOCIIPUHAMATD H Ha OCHOBe
MOJIy4YE€HHBIX 3HAHUH
CaMOCTOSITEIbHO OLICHUBATDH
MH(pOpMAIINIO, COJAEpKaIIyIOCs B
coobmenusax CMU, UnrepHere,
HAy4YHO-TIONYJISIPHBIX CTaThsX.

OK7,0K8

[TpakTuyeckas paOora,
WH/IMBU/yalIbHbIE 3aJaHUs

NPUMCHATD
SHAHUA JJIA

NOJIy4YeHHbIe
peuieHust

OK4,0K5

[TpakTuueckas pabora
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dusnyeckux 3agaq’;
onpenesATh XapaxTep
¢bu3nIecKoro nporecca 1o
rpaduky, Tabmuie, Gopmyse’;
H3MepsATh  pAA  (QU3MYECKUX
BCINYHUH, IMpeaACTaBIAA
pE3yJIbTAaThl U3MEPEHUI ¢ yIETOM
MIX HOTPENIHOCTeH |

HCNO0Jb30BATh NPHOOPETEHHbIE
3HAHUSA " yMeHUs B
NPAKTUYECKOM 1eATeJTbHOCTH U
NOBCEeTHEBHOM KU3HU

11 obecrieueHus 0e30IacHOCTU
KU3ZHECSITCIIBHOCTA B TIPOIECcCce
WCIIONb30BAHUSI  TPAHCIIOPTHBIX
CpEACTB, OBITOBBIX
ANEKTPONPUOOPOB, CPEICTB PATHO

OK4,0K5

[TpakTnueckas padbota
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHW S YUEBHOM JUCIATLINHBI

«XHUMHUSA»

Pe3yabTaTsl 00yyeHnsi(0CBOCHHbIE YMEHUS, Koani ®opMbI U METOBI
YCBOCHHbI€ 3HAHHA) (opMupyeMBbIX | KOHTPOJISI M OLIEHKHU

oommx pe3yJbTaToB 00y4YeHust

KOMIIeTeHIM i

B pesynomame oceoenusn oucyuniunl 1. nauBuayanbHbIM
o0yuarowuiIica 001HceH yMemn:
COCTaBIISITh JIEKTPOHHBIE U Tpaduueckue 2.I'pymnoBoii
(bOpMyIIBI CTPOCHHS AIEKTPOHHBIX 000JI0UEK OK 4
aTOMOB; 3.KomOuHMpoBaHHbBIN
MIPOTHO3UPOBATh XUMHUUECKHE CBONCTBA
JIEMEHTOB, HCXO/S U3 UX MOJIOKEHUS B 4.CaMOKOHTPOJIb
MEPUOINYECKOM CUCTEME U DJIEKTPOHHOTO
CTPOEHUS; COCTaBIIATh Memoowvt Konmponsa:
XUMUYeCKrue PopMyibl COSTUHEHUH B
COOTBETCTBUHU CO CTEIIEHBI) OKUCIIEHUS 1.ITucbmeHHbIH
XUMUYECKUX AIIEMEHTOB; OK 2
COCTAaBJIATh YPaBHEHUS PEAKIIUI HOHHOTO 2.IlpakTnueckuil
oOMeHa B MOJIEKYJISIPHOM M HOHHOM BUJIE;
peuars 3a71a4i Ha pacTBOPHI; 3.HaGnronenue u oneHka
YpaBHUBATh OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIC NPAKTHYECKUX JIEHCTBHIMA
peaKIi HOHHO-IEKTPOHHBIM METOJIOM; 4 .TToypounslii 6a
COCTaBJISATh YPABHEHUS THAPOJIN3A COJIEH, OK 5 (oricHMBaETCS
ONIPENENATh KUCIOTHOCTh CPE/bI; COCTABIISTh JESITEIBHOCTD CTYICHTOB
Ha3BaHUs COCAMHEHUMN IO CUCTEMAaTUYECKON Ha BCEX JTarax 3aHsITHS U
HOMEHKJIaType; COCTaBJISATh BBIBOJMTCS] UTOTOBAs
CXEMBI PEAKIINH, XapaKTePU3yIOLIUE CBONCTBA orenka).5. TecToBwIii
OpPraHUYECKHUX COECTUHECHU; KOHTPOJIb C NPUMEHEHUEM
0OBSICHATH B3aUMHOE BIIUSIHUE aTOMOB. B UH(OPMALIMOHHBIX
pe3yivmame 0C60EHU OUCUUNTUHDL TEXHOJIOTHH.
o0yuaruuIica 0014cen 3Hamy: OK 6
nepuoauyeckuit 3akoH J[. 1. Menneneena B Dopmbl Konmponsa
CBETE YYEHHUSI O CTPOCHUU aToMa, IPUHLIUIIBI SHAHWIL:
MIOCTPOEHUS NEPUOIUYECKON CUCTEMBI
3JICMCHTOB, KBaHTOBO-MCXaHHNYCCKHEC 1 .I/IH,I[I/IBI/II[yaHBH]iJﬁ
MIPEICTABIICHUS O CTPOECHUU aTOMOB;
-O6H_Iy10 XapakKTCpUCTUKY S-, P-, d-BHeMeHTOB, 2.KOM6I/IHI/IpOBaHHBII71
UX OMOJIOTUYECKYIO POJIb U IPUMEHEHUE B 3.CaMOKOHTPOIIb
MEIUIMHE; BaKHEUIINE BUJIbI XUMUYECKO U OK 3

CBA3HM U MCXaHHM3M HX

oOpa3oBaHus; -

OCHOBHBIC TIOJIOKEHHSI TEOPHH PACTBOPOB U
ANEKTPOJIMTHUECKON JUCCOLIUAIIH; -
MPOTEOJIMTHIECKYIO TEOPUIO KUCIIOT U
OCHOBaHHMIA; -KOJUICKTUBHBIC CBOWCTBA
PacTBOpPOB; - CIIOCOOBI
BBIPaXKCHUS KOHIICHTPAIIUU PACTBOPOB; -
AJITOPUTMBI PELICHHS 33]1a4 Ha PaCTBOPBI;
-TEOPHIO KOJJIOUIHBIX PACTBOPOB;

4. ®poHTATBHBIN

Memoowl
Konmpona:1.YCTHBIN
2.1TuceMeHHbIN
(XUMUYECKUI TUKTAHT)
3.IToypounslii 6an
(omieHuBaeTCA
JEeSITeIbHOCTh CTYACHTOB
Ha BCEX dTarax 3aHsATUS U
BBIBOJIUTCSI HTOTOBAs
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OIICHKA).

4.TecToBbIi KOHTPOJIb C
IIPUMEHEHUEM
MH(POPMALTMOHHBIX
TEXHOJIOTHIA.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM
JANCIHUIIVIMHBI «bUOJIOT' TN

Pe3yabTarsl 00yueHusi(0CBOCHHbIE Koabl ®opMbl U METObI KOHTPOJISI
YMEHHUs1, YCBOEHHbIE 3HAHMS) (opMupyeMbIX | OLIEeHKH Pe3yJbTATOB 00y4eHUs
o0ommx

KOMIIeTeHLIuii
B pesynemame oceoenusn oucyuniunl 1 .MuquBuyanbHbIA
o0yuarowuiIica 00cen ymems u
3Hamb: OCHOBHBIE MTOJIOKEHUS 2.I'pynnoBoii
OMOJIOTHYECKUX TEOPUH U OK 4
3aKOHOMEPHOCTEN: KJIETOYHOU TEOPHH, 3.KomOunMpoBaHHbII
JBOJIFOLIMOHHOTO y4eHus, yueHus B.1.
Bepnaackoro o 6uocdepe, 3axonsi I 4.CaMOKOHTPOJIb
MeHiensi, 3aKOHOMEPHOCTEH
U3MEHYMBOCTH U HACIICACTBEHHOCTH, Memoowvt konmponsa:
- cTpoeHue U (PyHKIIMOHUPOBAHHE
OMOJOTHYECKUX 00BEKTOB: KIETKH, 1.ITuceMeHHBIR
TE€HOB U XPOMOCOM, CTPYKTYpPbI BUJA U OK?2
SKOCHCTEM; --- 2.IlpakTraeckuit
CYITHOCTb OHMOJIOTHYECKUX MPOIECCOB:
Pa3sMHOXEHUS, OIIJIOAOTBOPEHMS, 3.HaOironeHue 1 olieHKa
JIEUCTBUSA UCKYCCTBEHHOTO U MPAKTHYECKUX ICUCTBUI
€CTEeCTBEHHOTO 0TOOpa, 4.IToypouHslii 6an (O1eHUBAETCS
(dhopMHUpOBaHHUE MPHUCIIOCOOICHHOCTH, OK S JESITEIBHOCTD CTYIEHTOB Ha BCEX
IPOUCXOXKXACHUC BUI0OB, KPYTOBOPOT 3Tarax 3aHATUS U BBIBOJIUTCA
BEILIECTB U IIPEBPAIICHUE SHEPTUH B UTOrOBAas OIleHKA).S. TecToBBIH
KJIETKE, OpraHU3Me, B IKOCUCTEMaX U KOHTPOJIb C IPUMEHEHUEM
Orocdepe;-BKiIajl BbIAAIOMMXCS (B TOM MH()OPMAIMOHHBIX TEXHOJIOTHIA.
YHCIIe OTEYECTBCHHBIX) YUCHBIX B
pa3BUTHE OHOIOTHUYECKON HAYKU;- Dopmbl KORMPONA 3HAHUIL:
OMOJIOTMYECKYI0 TEPMUHOIIOTHIO U
CUMBOJHKY OK 6 1. MlnauBuyanbHbIN
OOBSCHATH POJIb OMOJIOTUU B
(hopMUPOBaHUU HAYYHOTO 2.KomMOUHUPOBaHHBIH
MHPOBO33PEHUS; -
BKJ1ad OMOJIOTHYECKUX TeopI/Iﬁ B 3.CaMOKOHTpOJ'H:>
(hopMUpOBaHUE COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA; 4.DpoHTANBHBIH
-€IMHCTBO KMBOW U HEXUBOI MPUPOJIBI,
POJICTBO KUBBIX OPraHU3MOB; OK 3 Memoovt Konmponsa:

-OTpULATCIIBHOC BIIMSHUC aJIKOT'OJIA,
HHUKOTHHA, HAPKOTUYCCKHUX BCUICCTB HA
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SMOPHOHAIBHOE U TI0CTAMOPHOHAIBHOE
pa3BUTHE YEIIOBEKA; -BIIUSTHUE
HKOJIOTHYECKUX (PAaKTOPOB HA KUBBIE
OpraHu3MBbl, BIUSHUE MyTareHOB HA
pacTeHus, )KUBOTHBIX U YEJIOBEKa,
-B3aUMOCBSI3H U B3aMO/ICHCTBHE
OpPraHMU3MOB M OKPYXKAIOIEH Cpenbl;
MPUYUHBI B (PAKTOPBHI IBOJTIOLINY,
M3MEHSIEMOCTh BHJIOB; -
HapyLICHUS B Pa3BUTHH OPTaHU3MOB,
MYTallid ¥ UX 3HaYCHUE B
BO3HUKHOBEHUH HACJIEICTBEHHBIX
3a00JIEBAHUMN; -
YCTOWYUBOCTD, Pa3BUTHE U CMEHBI
HKOCUCTEM; HEOOXOIMMOCTh COXPaHEHUS
MHOT000pa3us BUIOB;

OK 4

1.Ycrubrii

2.1luceMeHHbIN (XUMHYECKUH
JTUKTAHT)

3.Iloypounslii 0an (o1ieHUBaeTCA
ACATCIIBHOCTD CTYICHTOB Ha BCEX
oTarax 3aHATUA U BbIBOJAUTCA
WTOTOBAs OIICHKA).

4.TecToBbIi KOHTPOJIb C
MpUMEHEeHUEeM UH(POPMAITMOHHBIX
TEXHOJIOTHUIA.
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4.2CuHXpOHM3ANUSA NIPeIMEeTHBIX, JUMYHOCTHBIX H MeTANPEAMETHBIX Pe3yJbTATOB ¢ O0IIUMH KOMIIETEH M SIMH

Tadonura 1

HaumenoBanue OK, IIK corinacno ®I'OC CIIO

HaunmeHoBaHHe TUYHOCTHBIX Pe3yJIbTATOB
coriaacuo ®IroC COO

HaumeHoBaHHe MeTanpeaMeTHBIX
pe3yabTatoB coriaacio ®I'OC COO

OK 1. IToHuMaTh CymHOCTh U COUUATIBHYIO 3HAUUMOCTh
Oymymieir npodeccuu, TPOSBISATh K HEH yCTOWYHMBBIN
MHTEpEC.

JIP 09. 'oTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMUIO,
B TOM YHUCJIE CaMO0OPa30BaHNUIO, HA IPOTSHKEHNUN
Bcelt  km3HM;, Cco3HaATeIbHOE  OTHOIICHHE K
HENpEephIBHOMY  OOpa3oBaHUIO  KaK  YCJIOBHIO
yCHEemHON TpodecCHoHanTbHON U OOIIECTBEHHOM
JeSITETbHOCTH

MP 01. YMeHue caMOCTOSATENBHO OTIPEIEAT
LEIN JEATEIbHOCTH M COCTaBJIATh IUIAHBI

JIeSATENBHOCTH; CaMOCTOSITEJIBHO
OCYILIECTBIIATS, KOHTPOJINPOBATh "
KOPPEKTUPOBATh NESATEIIbHOCTB;

HCIIOJIb30BATh BCE BO3MOXKHBIE PECYpPCHI AJIS
JOCTH)KEHMS]  IIOCTABJIEHHBIX  LENe |
peanuzannuu IIJIAHOB JEeSATEIbHOCTH;
BBIOMpATh YCIICIIIHbIE CTpaTeruu B

Pa3JIMYHBIX CUTyallUuAX

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JEATEIHHOCTD,
MCXOAd W3 LEeIM M CHOCOO0B €€ JOCTHXKEHHS,
OIPEJETICHHBIX PYKOBOANUTEIIEM.

JIP 09. I'oTOBHOCTH U CITOCOOHOCTH K 0Opa30BaHMIO,
B TOM YHUCJI€ CaMO0OpPa30BaHNUIO, HA MPOTSHKEHUN
Bceli  km3HM; CcO3HAaTEIbHOE  OTHONICHHE K
HENpPEephIBHOMY  0Opa3oBaHUI0  KaK  YCJIOBHIO
yCHEemHOW TpodecCHOHaTbHON H  OOIIECTBEHHOM
JeSITeTbHOCTH

MP 01. YMeHne caMOCTOSITEIIBHO OTIPEIEISITh
eI OEATENBHOCTH M COCTABIATH IUIAHBI

JCATCIbHOCTH, CaMOCTOATCIIBHO
OCYHICCTBJIATH, KOHTPOJHUPOBATH n
KOPPEKTUPOBATH ACATCIbHOCTD,

HCII0JIBb30BaTh BCE€ BO3MOJKHBLIC PECYPCHI IJIA
JOCTHXXCHUA IIOCTAaBJICHHBIX ueneﬁ n
peaji3annunu I1JIaHOB ACATCIIbHOCTH,
BBI6I/IpaTB YCIICIIHLBIC CTpaTCruun B

Pa3JIMYHbIX CUTYallUAX
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OK 3. AnamusupoBarb  pabouyyl0  CUTYallHIO,
OCYLIECTBJISITh TEKYIIUH U UTOIOBbI KOHTPOJIb, OLEHKY
M KOPPEKLHIO COOCTBEHHOW JEATEIbHOCTH, HECTH
OTBETCTBEHHOCTH 32 PE3yJIbTaThl CBOEH pabOTHI.

JIP 04. ChopMHUpOBaHHOCTH MUPOBO33PCHHSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU M OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha JHAJIOTe KYJIbTYp, a TAKKE
pas3nUIHBIX (HOPM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHHE CBOETO MECTa B MIOJUKYJITYPHOM MHUPE

MP 03. BnageHue HaBbIKaMU II03HABATCIHHOM,
y4eOHO- UCCIIEI0BATENBCKON 1 IPOEKTHOM
JESTeIbHOCTH, HABBIKAMU Pa3pelieHUs
npo6JieM; CrmocCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIIBHOMY MTOMCKY METO/I0OB PEIICHUS
MPAKTHYECKUX 3a/1a4, IPUMECHCHUIO
Pa3JIMYHBIX METOJIOB TIO3HAHHUS

poheCCHOHATBHON TEATEeThHOCTH

OK 4. Ocymectaare  nouck  undopmanuu, JIP 04,  CdopmupoBanHOCTh  MupoBO33perus, | MP  04. T'oToBHOCTP W CIOCOOHOCTH K
HeoOXomMMOM it 9(Q(HEKTUBHOTO  BBINOIHEHNS| COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO | CAMOCTOSITEIILHOM MH(POPMAIIHOHHO-
NpoheCcCHOHANBHBIX 33/1a4. pa3BUTHUA HAyKu ¢ OOIIECTBEHHOW TMPAKTHUKH, | TO3HABATEIILHONW JCSITEIIBHOCTH, BIIAJICHUE
OCHOBAHHOTO Ha Juajore KylIbTyp, a TakXKe | HaBbIKaMu HOJTyYEHUS HE00X0 1Mot
paznuuHbIX  (opM  OOIIECTBEHHOIO  CO3HAHMS, | MH(pOpMaAMM M3 cIOBaped pas3HbIX THIIOB,
OCO3HaHHE CBOETO MECTa B NOJUKYJIbTYPHOM MHpE YMEHHE OpUEHTHPOBAThCS B  Pa3IMYHBIX
UCTOYHUKAX  MHGPOpMALUM,  KPUTUYECKH
OIICHUBATh u MHTEpPIPETUPOBATh
nH(pOpPMaLIMIO, TIOTYYaeMyl0 M3 pa3IMyHBIX
UCTOYHUKOB; (B pen. Ilpukaza MunoOpHayku
Poccun ot 29.12.2014 N 1645).
OK 5. Hcnonws3oBath nH(}OpMaITMOHHO- - MP 05. YMenue ucnosib30BaTh CpeACTBa
KOMMYHHKAIMOHHBIE TEXHOJIOTUH B MH(POPMALMOHHBIX ¥ KOMMYHUKAIIHOHHBIX

texHosioruit (manee - UKT) B pemennn
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpPraHU3allMOHHBIX 33J7[a4 C COOJIIOJCHUEM
TpeOOBaHUN IPTOHOMHUKHU, TEXHUKHU
0€30MacHOCTH, THTUCHBI,
pecypcocOepekeHusI, IPABOBBIX U AITUICCKUX
HOPM, HOpM HH()OPMAIIMOHHOH 0€30MaCHOCTH

OK 6. PaGotate B komaHzae, 3pPeKTHBHO 0OIMIATHC C
KOJUICTaMH, PYKOBOACTBOM, KITHEHTAMHU.

JIP 07. HaBbIkM COTpYJHHUYECTBA CO CBEPCTHHKAMHU,
JeTbMU  MJIQJIIIEr0  BO3pacTa, B3pPOCIBIMH B
00pa3oBaTeNbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-
HCCJIEI0BATENIbCKOM, MPOEKTHOM M JpYruxX BHIAX
JIeATeTLHOCTH

MP 02. YMeHue mpoayKTHBHO OOIIATHCS H
B3aUMOJICHCTBOBATh B MPOIECCE COBMECTHOM
JESTENIbHOCTH, YUYUTHIBATh MO3UIMH JAPYTHX
YYaCTHUKOB  JESITENBHOCTH, IPPEKTUBHO
pa3peniatb KOHQIUKTHI
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OK 7. VcrionHATh BOMHCKYIO 00513aHHOCTh, B TOM YHUCIIE
C TMPUMEHEHHEM TOJYYEHHBIX MpoQeccroHaTbHbBIX
BHAHU (AJ151 FOHOLIEH ).

JIP 02. CchopMHpPOBAHHOCTH TPAKIAHCKOW MO3UIMH

KakK AKTUBHOT'O n OTBCTCTBCHHOI'O YJICHA
pOCCI/IﬁCKOFO onecma, OCO3HAaromIIcro CBOH
KOHCTUTYIIMOHHBIC ImpaBa u 065[33.HHOCTI/I,

YBAXXaromero 3aKOH M IMPaBONoOPAa0K, 06HaIlaIOIII€FO
YYBCTBOM COOCTBEHHOI0 JOCTOMHCTBA, OCO3HAaHHO
IIPUHHUMAOIICTO TPAaAUIUOHHBIC HAOWOHAJILHBIC U

MP 07. YMeHHe caMOCTOSITEILHO OLIEHUBATh
U TPUHUMATH PEIICHUS, OIPEACISIONINe
CTpaTeI‘I/IIO IIOBCACHMUA, C y‘-IeTOM
Fpa)I(I[aHCKI/IX n HpaBCTBeHHI)IX HGHHOCTCI\/JI

oOleueIoBeyecKre
JIEMOKPATUYECKUE IIEHHOCTH

TYMaHUCTHYCCKUC u

Tabnura 2

Haumenosanue OK coraacuo ®I'OC CIIO

HaumeHoBaHue npeAMeTHBIX Pe3y/bTATOB (Yri1y0/JeHHbIil YPOBEHb)
corsacio ®I'oC COO

OK 1. TloHumarp CYIIHOCTh H COIMAJIBHYIO 3HAYUMOCTh OYHyIIeH
rpoheccuu, MPOSIBIISATH K HEM YCTOWYMBBINA HHTEPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO NEATEIBHOCTh, WCXOAS W3 IEIH U
CIIOCOOOB €€ JOCTHKEHHUS, OIPE/IETICHHBIX PYKOBOIUTENIEM.

OK 3. Anamm3upoBarh pabouyi0 CHUTYalMIO, OCYIIECTBISATh TEKYLIIHMH U
UTOTOBBI KOHTPOJIb, OIEHKY M KOPPEKIMIO COOCTBEHHOH AEATENIbHOCTH,
HECTH OTBETCTBEHHOCTb 3a PE3YJIbTaThl CBOEH padoTHI.

OK 4. OcymecTBiusaTh TOUCK HWHPOPMAIMH, HEOOXOIMMON

3¢ GEKTUBHOTO BHIOIHEHHS TPOPECCHOHATBHBIX 3a7a4.

JJIA

OK 5. Hcnonp3oBaTh HHPOPMAITMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH B
podeCcCHOHANBHON AEATEIbHOCTH

OK 6. Paborare B komaHzae, 3(pQeKTHBHO OOIATHCA C KOJUIETaMH,
PYKOBOZICTBOM, KIIMEHTaMH.

OK 7. WcnonHATh BOMHCKYIO OOS3aHHOCTb, B TOM 4YHCJI€ C IPUMEHEHUEM
MOJTyYEHHBIX NMPO(EeCcCHOHATBHBIX 3HAHUH (151 FOHOLLIEH ).

[1Py.01. ChopMupoBaHHOCTH COOCTBEHHOM MO3UIMU [0 OTHOLIEHUIO K
¢duznueckoil uHGOpMaLMK, TOTYyYaeMOU U3 pa3HbIX HICTOYHUKOB.
[1Py.03.BnaseHne 0CHOBHBIMU METOJAMH HAYYHOT'O TIO3HAHUS,
UCIIOJIb3YEMbIMHU B (pu3HKe: HAOII0IeHIEM, OITCAHUEM, U3MEPEHHEM,
JKCIIEPUMEHTOM.

[1Py.04. YMenust o6pabaTeIBaTh pe3yabTaThl H3MEPECHUM, 00OHAPYKUBAThH
3aBHCHUMOCTH MEXy (GU3HMUECKUMU BETUYMHAMU, OOBSICHITH MOTy4YEeHHBIE
pe3yNbTaThl U JIENIaTh BBIBOBI.

[TPy.06.ChopMupOBaHHOCTH YMEHUS IPUMEHSATD MOJTYyICHHBIC 3HAHUS
U1 OOBSICHEHHUS YCIOBHI MpoTeKaH!s PU3NUECKUX SIBJICHUM B IPUPOE,
npodeccuoHanbHO chepe U A1 MPUHATUS TIPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM JKU3HH.

[TPy.07.ChopMupOBaHHOCTH COOCTBEHHOM MO3UIMH 110 OTHOIICHHIO K
dbuznueckoit uHGoOpMaIKK, TOTy4YaeMOU U3 Pa3HBIX HCTOYHUKOB.
[1Py.10. Bnagenue ymeHUSIMU BBIIBUTaTh TUTIOTE3bl HA OCHOBE 3HAHUS
OCHOBOMOJIAral0IMUX (PU3NIECKHX 3aKOHOMEPHOCTEH U 3aKOHOB,
MPOBEPSATH X IKCIIEPUMEHTAIBHBIMU CPEACTBaMU, (POpMyYIHUpys LIeThb
UCCIICIOBAHMUS.

[Ipy.11. Bnagenue MeTo1aMU CaMOCTOSITETLHOTO TIAHUPOBAHUS U
poBeeHUS PU3NUECKUX IKCIIEPUMEHTOB, OMIMCAHUS U aHATTN3a
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NOJTy4eHHOM M3MEPHUTEIbHOI HH(OPMAINH, ONIPEICTICHHS JOCTOBEPHOCTH
IIOJIy4EHHOT'O Pe3yibTaTa.

[Ipy.12.ChopmMupoBaHHOCTH YMEHHI TPOTHO3UPOBATH, AaHATU3UPOBATH U
OIICHUBATH MMOCJICJICTBUS OBITOBOM M MPOU3BOICTBEHHOM JIEATEIIHBHOCTH
YeJI0BEKa, CBA3aHHON C PM3UICCKUMHU MPOIIECCAMU, C MO3HUITUN
HKOJIOTMUECKOM 0€3011aCHOCTH.
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Cunxponuzanus npeaMeTHbsix pe3ynspratoB ¢ OK nmo O/l Xumus

Tabm . 1

HaumenoBanue OK, IIK corinacno ®I'OC CIIO

HaunmMeHoBaHHe TUYHOCTHBIX Pe3yJIbTATOB
coriaacuno ®IroC COO

HaumeHoBaHHe MeTanpeaAMeTHBIX
pe3yabTatoB coriacio ®I'OC COO

OK 1. IloHumarp CyIIHOCTP U  COLMAJIBHYIO
3HAYUMOCTb OyAyliei npodeccuu, NposIBIATh K HEM
YCTOMYMBBIN HHTEpEC

JIP. 01. CdopMHpPOBaHHOCTH  POCCUUCKOM
FPXIAHCKOM HJEHTHUYHOCTH, MaTPUOTH3MA,
YB@XEHHUS K CBOEMY Hapoay, 4YyBCTBa
OTBETCTBEHHOCTH Iepenl PonuHoM, ropaoctu 3a
CBOM Kpail, cBow Poauny, mnpouuoe u
HacTOslllee  MHOTOHAIIMOHAJIBHOTO  Hapoja
Poccun, YBa)KE€HUE roCy/1apCTBEHHbBIX
CUMBOJIOB (Tep0, ¢iar, THMH)

. MP 01. YMmeHHe caMOCTOSITENBHO ONPENEIIATh
e JICATENIbHOCTA W COCTAaBJIATh  IUIAHBI
JEATEIbHOCTH; CaMOCTOSITETIbHO OCYIIECTBIATD,
KOHTPOJINPOBATH U KOPpPEKTUPOBATH
NeSITeTbHOCTh; HMCIIOJIB30BaTh BCE BO3MOXKHEIC
pecypcChl sl JOCTUKEHHS MOCTABJIECHHBIX LIEJIeH
H peajin3alliu IJIaHOB ACATCIBHOCTHU, BI)I6I/IpaTI)
YCHCUIHBIC CTPATCTUH B PA3JIMYHBIX CUTyalluAa

OK 2 Opraaun3oBbIBaTh COOCTBEHHYIO IEATEILHOCTb,
MCXOJISl U3 LIEJIU U CTIOCO00B €€ JOCTHKEHMUS,
OTIpEJIeNIEHHBIX PYKOBOIUTEIEM

JIP  02. CdhopMupoBaHHOCTb TPaXKTaHCKOU
NO3HWIIMA KaK aKTUBHOTO W OTBETCTBEHHOTO
qJieHa POCCHUCKOTO OOIIECTBa, OCO3HAIOIIETO
CBOM KOHCTUTYIIHOHHBIC TpaBa U 0OSI3aHHOCTH,
YB@KAIOMIETO  3aKOH W IPABOIMOPSJIOK,
o0agaromero 9yBCTBOM COOCTBEHHOTO
JOCTOMHCTBA,  OCO3HAHHO  MPHHUMAIOIIETO
TPaIUIIMOHHBIE HaI[MOHAJIbHBIC u
0OIIIeYeIOBEUCCKHE T'YMaHUCTHYECCKUE
JIEMOKPATHYECKHE IICHHOCTH

MP 02. YMeHue mNpOAYKTUBHO OOIIATHCA H
B3aUMOJICVCTBOBaTh B IIPOILIECCE COBMECTHOM
NEeSTeNIbHOCTH, YYWUTHIBATh MO3UIUU JAPYTUX
YYaCTHUKOB NESITETHHOCTH, 3¢ pexTuBHO
pazpemiats KOHQIUKTHI.
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OK 3 anamusupoBaTh paldouyr0 CHUTYalHIo,
OCYLIECTBJIATh TEKYIIMM M WTOTOBBI KOHTPOJIb,
OLICHKY M KOPPEKLHIO COOCTBEHHOW JESATEIBbHOCTH,
HECTH OTBETCTBEHHOCTb 3a pE3yjibTaTbl CBOEH
paboThI

JIP 03. YmeHue BCHonb30BaTh JOCTHXKCHUS
COBPEMEHHON XMMHYECKOW HAYKH U XUMUYECKUX
TEXHOJIOTUI JI7Is1 TTOBEIIIICHUS COOCTBEHHOIO
MHTEIUICKTYaJILHOIO Pa3BUTHS

-BBIOPAaHHOM MPO(HEeCCHOHATBHON JACATEIbHOCTH
-TOTOBHOCTh M CITOCOOHOCTH K 00Opa3oBaHHMIO, B
TOM YHCJIE CaMOOOpa30BaHUIO, HA TTPOTHKEHUN
BCcell JKW3HM, CO3HATEIHHOE OTHOIIIEHHE K
HEIMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO
YCHEUIHOU po¢eCCHOHAIEHOM 51
0OIIECTBEHHON IEATENHHOCTH

MP 03. BnageHwe HaBbIKaMM II03HABATCIIHHOM,
y4eOHO-HCCIEA0BATEIbCKOM u
NESTEIIbHOCTH, HAaBBIKAMH Pa3pelIeHUs pooIieM;
CIIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITCIIBHOMY
MMOWCKY METOJIOB PEIICHHS MPAKTHYCCKUX 3aJ1ad,
MPUMEHCHHIO PA3JIMYHBIX METOJIOB ITO3HAHUS.

MPOEKTHOM

OK 4 ocymiecTBiIATh MOKMCK HHGOPMAIIHH,
HeoO0xouMo 17151 3 (HEKTUBHOTO
BBITIOJTHEHUST TPO(ECCHOHANBHBIX 33734,

JIP 04. CdhopmMupoBaHHOCT MHPOBO33PEHHS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
[pa3BUTHUSI HAYKW M OOIIECTBEHHOW TNPAKTUKH,
OCHOBAHHOTO Ha JHUAlOre KyIbTyp, a TaKke
pa3nu4HbIX (OpM OOLIECTBEHHOTO CO3HAHMS,
OCO3HAHHWE CBOETO0 MeCTa B MOJUKYJIBTYPHOM
MUpe

MP 04 TorOBHOCTH ¥ CIIOCOOHOCTH K

CaMOCTOSITEIbHOM nH(OpMaIIMOHHO-
MO3HABATEIbHON  JEATEIbHOCTH,  BIIaJICHUE
HaBBIKAMH MOJTyYEeHHU S HEo0X0UMO
uH(pOpMallMd U3 CJIOBapeil pa3HbIX THIIOB,
YMEHHE  OPUEHTUPOBATHCA B  PaA3IMYHBIX
HCTOYHUKAX uH(popMaluy, KPUTHYECKU

OIICHUBAaTh W MHTEPIPETUPOBATH MHGPOPMAIIUIO,
MOJIy4aeMYI0 U3 PA3INYHBIX HCTOYHUKOB

OK 5 wucnonb3oBaTh HHPOPMAIIMOHHO-KOMMYHHKA-
[[MOHHBIE TEXHOJIOTUHU B MPOdEeCCHOHATBHON
NesITeNIbHOCTH;

UIP 05 - I'oTOBHOCTB K TIPOIOIKEHUIO 00pa30BaHUs U
TTOBBIIIICHUST KBATU(UKAIIUH B N30paHHOM
pohecCHOHATFHON JeATeNbHOCTH H O0BEKTHBHOE
0CO3HAHME PO XMMUYECKUX KOMIIETEHIIUH B 3TOM;

MP 05. YMeHne ucCIoib30Barh cpencTBa
UH(OpPMAIIMOH | KOMMYHUKAI[HOHHBIX
TEXHOJIOTUH B PEIICHUN KOTHUTHBHBIX,

KOMMYHUKATHBHBIX U OPraHU3allUOHHBIX 3a/1a4.
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OK 6 pabortaTh B KOMaH/e, 3)(HEKTUBHO 0OIMIATHCS C

KOJIEraMH, PYKOBOJICTBOM.

JIP 06. TonepaHTHOE CO3HAHHME U TOBEJCHUE B
MMOJIMKYJIbTYPHOM MUpeE, TOTOBHOCTH n
CIIOCOOHOCTh BECTH JTUAJIOT C APYTMMHU JIHOABMU,
JOCTUI'aTh B HEM B3aMMOIIOHHMMAHHA, HAXOIUThb

o0mue 1enmu W COTPYAHMYATh JUISL  UX
ITOCTM)KEHHS,  CIIOCOOHOCTh  TPOTHUBOCTOSITH
1J1I€0JIOTUH 3KCTPEMU3MA, HaIMOHAJIN3Ma,
KceHohoouu, JTUCKPUMHUHAIUU o
COIIMAJIbHBIM, PETUTHUO3HBIM, pacoBbIM,
HAIMOHAJIBHBIM  MpPU3HAKAM W JAPYTUM

HETAaTUBHBIM COIIMAJIBHBIM ABJICHUAM

MP 06 YMmeHne npoJyKTUBHO OOIIATHCS U

B3aMMO/ICHICTBOBATH B MPOIECCE COBMECTHOM

NesITeIbHOCTH, YIUTHIBATh MO3UIIH APYTHX
YYaCTHUKOB JeSITENIbHOCTH, 3P PeKTHBHO
paspemaTh KOH()IUKTHI

OK 7 bBpatb OTBETCTBEHHOCTH 32 padOTy YICHOB

KOMaH/Ib! (TIOJTYMHEHHBIX),3a PE3YJIbTAT BHITIOJHEHUS

3a1aHWI.

JIP 07. CdopMupoBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAYKH U OOINECTBEHHOW MPAKTHKH,
OCO3HAaHHE CBOEr0 MecTa B COBPEMEHHOM
MHpE, OTBETCTBEHHOCTh 3a Pe3YJbTaT paOOThI

MP 07. Bnamenne HaBBIKAMH IIO03HABATEIILHOM,

y4eOHO-HCCIEA0BATEIbCKOM " MPOEKTHOM
JCATCIIBHOCTH, HaBBIKaMHU p33p CIICHU S
npobseM; CrnoCOOHOCTP W TOTOBHOCTh K

CaMOCTOSATCIIBHOMY IIOUCKY MCETOOOB PCHICHUA
MPAKTUYCCKUX 3aaad, IMPUMCHCHUIO Pa3IMYHBIX
METOJ0B ITO3HAHUA.
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Haunmenosanune OK coraacuo ®I'OC
CIIO

HaumMeHoBaHuUe NpeIMeTHBIX pPe3yJbTATOB
(0a30Bblii YypoBeHb) corsiacHo PI'OC COO

OK | [loHuMarh CyIIHOCTb U COLUATBHYIO - chopMHPOBAHHOCTH MPEJCTABICHUN O MECTE
1 3HAYUMOCTb CBOEH Oynyiei XUMHUU B COBPEMEHHOM HAyYHON KapTUHE MUPAa;
npoeccuu, MposBISITh K HEH MOHUMAaHME POJIH XUMHUH B POPMUPOBAHUU
YCTOWUYMBBIA HHTEPEC. KpYrosopa u pyHKIIMOHAIBHOM IPaMOTHOCTH
YeJIOBEKa JUIsl pelIeHUs TPaKTHYECKUX 3aa4
-MCII0JIb30BaHKE 3HAHUSI O COCTaBE, CTPOCHUH U
XMMHMUYECKHX CBOMCTBAX BEIIECTB JyIsl 0€3011aCHOTO
PUMEHEHHUS B IPAKTUUECKOMN €ATEIbHOCTH;
— BJIaJIeTh IPaBUJIAaMU U ITpueMamu 0e301acHon
paboThl ¢ XUMUYECKUMU BEIIECTBAMU U
1abopaTOpPHBIM 000PYIOBAHUEM B CBOCH OymyIeit
npodeccuun
OK | opranu3oBbIBaTh COOCTBEHHYIO ) BiIaJIeHUE MpaBUIaMHU TEXHUKH 0€30MacHOCTH
2 JeSITeNIbHOCTD, UCXO/IS U3 1eJIU U IIPU UCTIOJIb30BAHUN XUMHUYECKUX BEIECTB;
CHoco00B €€ TOCTUXKEHUS, — yCTaHaBJIMBaTh B3aUMOCBSI3U MEXIy TEOpUEH U
OTIpE/IeNIEHHBIX PYKOBOIUTENEM; MPAKTUKOM, MPUUMHON U CIEICTBUEM MPU aHAIIN3e
MpOOJIEMHBIX CUTYAIUi U 000CHOBAHUHU
MPUHUMAEMbIX PEIIEHU Ha OCHOBE XMMHYECKHUX
3HaHWI B CBOEH OymyIeit mpodeccuu
OK | aHanmu3upoBaTh pabouyro CUTYAIHIO, BJIaJICHHME OCHOBHBIMHU METOJIaMH HAyYHOT'O
3 OCYILECTBIIATh TEKYIIUN U UTOTOBBIN NIO3HAHUS, UCIIOJIb3YEMBbIMU B XHUMUHU:
KOHTPOJIb, OLICHKY U KOPPEKLUIO HaOJIro/IeHNe, ONMCaHue, U3MEPEHNE,
COOCTBEHHOM JeATENbHOCTH, HECTU 9KCIIEPUMEHT; yMeHHe 00pabaThIBaTh, OOBACHATH
OTBETCTBEHHOCTb 32 PE3YJIbTAThl CBOEH | pe3yJbTaThl IPOBEJICHHBIX OIBITOB U J€aTh
paloThI; BBIBO/Ibl; TOTOBHOCTb M CLHOCOOHOCTB IIPUMEHSTh
METO/Ibl TIO3HAHUS [P PELICHUH IPAKTUYECKUX
3a7a4y
["'0TOBHOCTB M CITIOCOOHOCTB K 00pa30BaHUIO, B TOM
qucie caMoo0pa30oBaHUIO, HA IPOTSHKEHUH Beel
KU3HU; CO3HATEIbHOE OTHOIIEHUE K
HENpepbIBHOMY 00Pa30BaHUIO KaK YCIOBUIO
yCIeIHOH NpodheccuOHaIbHON U 001ECTBEHHON
JIeSITeIbHOCTH
OK | ocymiecTBiasATh MOUCK HH(POPMALIH, — KPUTHYECKH OLICHUBATh U UHTEPIIPETUPOBATD
4 Heo0xoauMoi 111 3P PeKTUBHOTO XUMHYECKYI0 MHPOPMAIIHIO, COJEPKALIYIOCS B
BBITIOJTHEHUS MPO(PECCHOHAIBHBIX COOOLIECHUSX CPEJICTB MacCOBOM MH(POpMALUH,
3az1a4; pecypcax HTepHEeTa, HAYUHO-TIOMYJISIPHBIX
CTaThsIX C TOUKU 3pEHUS €CTECTBEHHO-HAYYHON
KOPPEKTHOCTH B LIEJISX BBISBICHUS OIIMOOYHBIX
CyXJIeHUH 1 (opMUpPOBaHUS COOCTBEHHOM
NO3ULUHY;
OK | ucnosnp3oBath HHPOPMALTHIOHHO- -c(hopMHUPOBAHHOCTH COOCTBEHHOM MO3UIMH IO
5 KOMMYHHKAI[MOHHBIE TEXHOJIOTUHU B OTHOIIEHHIO K XMMUYECKOH MH(POpMaLny,

podecCHOHANBHON IeSTETHHOCTH;

HOJIy‘-I&CMOfI N3 pa3HbIX HCTOYHHUKOB,




(SN

-I'0OTOBHOCTB U CIIOCOOHOCTH K CaMOCTOSITEIBHOM
UH(POPMALMOHHO- [T03HABATEIHHOM
NeSITeIbHOCTH, BJIaJJICHHE HAaBBIKAMHU TIOTY4CHUS
HE00X0IMMOW HH(POPMALIUH , yMEHUE
OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOUHUKAX
UH(POpPMALINU, KPUTHIECKU OIICHUBATh "
MHTEPIPETHPOBATH 3Ty HWH(POPMAIIHIO.

OK

paboTtaTh B KOMaH €, 3PPEKTUBHO

00IIaThCs C KOJUIETaMH, PYKOBOJICTBOM.

BJIAICHUC ITPaBHUJIaMH TCXHUKH 0e3omacHOCTU npu
HCIIOJIb30BaHNM XUMHWYCCKHUX BCIIICCTB,

YMeHne npoyKTUBHO OOIIATHCS U
B3alMO/ICIICTBOBATh B MPOLIECCE COBMECTHOM
NEeSITEIbHOCTH, YYUTBIBATh MMO3ULIUHU APYTUX
YYaCTHUKOB JESITEIbHOCTH, 3PPEKTUBHO
paspeniath KOH()IUKTHI

OK

Bbpatb oTBETCTBEHHOCTH 3a padOTy
YJICHOB KOMaH/Ib! (IO TYMHEHHBIX),3a
pe3ynbTaT BHITIOJIHEHUS 3aJaHUH.

BJIa/ICHUE IIPABUJIaMU TEXHUKU O€30MaCHOCTH MPU
WCITOJIb30BAHNN XUMUYECKUX BELIECTB;

YMeHHe caMOCTOSATENBHO OLIEHUBATh U IPUHUMATh
penenus,
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Tabn 2
HaumenoBanue OK corsacno @I'OC CIIO HaumeHoBaHue peAMeTHBIX Pe3y/JIbTATOB (0a30Bblii ypOBEeHD)

corsiacio ®IoC COO

OK 1 |IloHuMare CyIIHOCTH M COIMAIBHYIO 3HAYUMOCTh CBOCH | -C(hOPMHUPOBAHHOCTH TMPECTABICHUN O POJIM U MECTEe OMOJIOTHH B
Oymyuiei mpodeccuu, MPOSBIATH K HEH YCTOWYUBBINA COBPEMEHHOU HAyYHOU KapTHHE MUPA; MIOHUMAaHHUE POJIU OUOJIOTHH B
HHTEpeEC. dbopmupoBaHUU Kpyro3opa u (pyHKIHOHATLHON TPAMOTHOCTH YeJIOBEKa

JUIS PEIICHUs IPAKTUYECKUX 3a/1a4

-YCBOGHHUE 3HAHWH, HEOOXOIUMBIX It POPMHUPOBAHUS OOIIEH
KYJIbTYpPBbI, ONPEACIIAIONIEH aleKBaTHOE NIOBEICHUE YETIOBEKA B
OKpYKarolllel cpejie, BOCTpEOOBAaHHBIE B KU3HU U B PAKTUYECKOM
JEeSITeNIbHOCTH, (POPMUPOBAHUIO 3HAHUN O COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTHHE MHUPA, IEHHOCTHBIX OPUEHTALNN

OK 2 | opraHu3oBbIBaTh COOCTBEHHYIO I€ATEIbHOCTb, UCXOS U3 | BJIaJIeHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O TIO3HAHMSI, MCIIOJIb3YyEeMbIMU
LIEJIH U CIIOCOOOB €€ IOCTHKEHUS, OTIPEeIEeTICHHBIX pyu OMOJIOTUYECKUX UCCIIEOBAHUSIX )KUBBIX OOBEKTOB U IKOCHCTEM:
PYKOBOJUTENEM; oTHCcaHue, U3MEpEeHHe, TPOBEACHNE HAa0II0/IEHUI; BBISIBICHHE U OLIEHKa

AQHTPOIIOTEHHBIX U3MEHEHUN B IIPUPOJE;

— YCTaHABJIMBATh B3aUMOCBSI3M MEX 1y (paKTaMH U TEOPHEH, IPUUNHON U
CJICZICTBUEM TIPU aHAIM3€ IPOOJIEMHBIX CUTYallMi U 000CHOBaHUU
INPUHUMAEMBbIX PEIIEHUH Ha OCHOBE OMOJIOTNYECKUX 3HAHUMH.

OK 3 | aHanu3upoBaTh paboUyr0 CUTYALUIO, OCYLIECTBIAT -BJIaJICHUE OCHOBOIIOJIAralOIIMMHU ITOHATUAMU U MIPEICTaBICHUSIMU O
TEKYIIUHA U UTOTOBBIN KOHTPOJIb, OLIEHKY U KOPPEKLUIO JKUBOU NIPUPOJE, €€ YPOBHEBOW OpraHU3allii U 3BOJIIOLIMH; YBEPEHHOE
COOCTBEHHOM JIeATENbHOCTH, HECTU OTBETCTBEHHOCTb 3@ | [10JIb30BaHHE OMOJIOTMYECKON TEPMUHOJIOTHEH U CUMBOJIMKOM;
pe3yibTaThl CBOEH paldoThI; -TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHUCIIE

camM000pa30BaHuUIO, HAa IPOTSXKEHUN BCEH KU3HH;
-CO3HATEJIbHOE OTHOILIEHUE K HEPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCIIEHIHOM Npo(ecCHOHaIbHON U 00LIECTBEHHOM AEATENbHOCTH

OK 4 | ocymiecTBisTh NOUCK HH(pOPMALUU, HEOOXOAUMO ISt c(OpMHUPOBAHHOCTb COOCTBEHHON MO3UIIMHU IO OTHOLIEHHUIO K
3 PEKTUBHOTO BBINOJHEHUS MPOPECCHOHANBHBIX 337a4; | OMOJorHuecKkoi HHpOpMalKH, 0JTy4aeMOi U3 pa3HbIX HCTOYHUKOB, K

17100aJIbHBIM 9KOJIOTHYECKUM IpoOIeMaM U IyTSAM UX PEUIeHHUS.
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falwi

— KPUTUYECKU OLIEHUBATh U UHTEPIPETUPOBATH HH(POPMAIIHIO,
COJIEPIKAIIYIOCS. B COOOLIEHUSX CPEJICTB MAaCCOBOM HH(pOPMAIHH,
pecypcax MHTepHEeTa, HAYYHO-TIOINYJIAPHBIX CTAThSX ¢ TOYKU 3pEHUs
€CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJISIX BBISBICHMSI OIIMOOYHBIX
CyXJIeHHI 1 (POpPMUPOBAHUS COOCTBEHHOU MO3HIINY;

OK 5 | ucriosib30BaTh HHPOPMAIMOHHO-KOMMYHUKAIIIOHHBIE -I'0OTOBHOCTB 1 CIIOCOOHOCTH K CaMOCTOSITEIbHON  MH(POPMAIIMOHHO-
TEXHOJIOTUH B MPO(HECCHOHAILHON IATEILHOCTH; MI03HABATEIBHOM NESITeILHOCTH, BIaICHHE HABBIKAMU TTOTY4CHHS
HeoOxoauMoi nHpopManuy ,

-yMEHHE OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POpMALINH,
KPUTHYECKH OIICHWBATh HHTEPIIPETUPOBATH OTY HH(OPMAITHIO.

OK 6 | paGoTaTh B KOMaHJie, 3)(PEKTUBHO 0OLIATHCS C YMeHue npoayKTUBHO 00IIaThCs U B3aUMOAEHCTBOBAThH B IIPOIECCE
KOJIJIEraMH, pyKOBOJICTBOM. COBMECTHOM AESITETbHOCTH, YUYUTHIBATh MO3UIUH JIPYTUX
YYaCTHUKOB J€SITENbHOCTH, 3PPEKTUBHO pa3peniarb KOHOINKTHI
OK 7 | bpaTb OTBETCTBEHHOCTb 3a padOTy WIEHOB KOMaHbI c(OpMHUPOBAHHOCTh YMEHUH OOBSICHITH Pe3yabTaThl OMOJOTHYECKHX
(OTUMHEHHBIX),3a Pe3yNIbTAT BHIMOJHEHUS 3aJaHHH. JKCIIEPUMEHTOB, pelIaTh dJeMEHTapHble OMOJIOTHYECKUE 3aJaun; — ------

-YMEHHUE CaMOCTOATCIIbHO OLICHUBATH U IIPUHUMATDh PCUICHUS,
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Cunxponusaunus npeaMmetHsix pe3yabTaToB ¢ OK nmo O/l. buosoruu

Tab. 1

Haumenosanune OK, IIK cornacao ®I'OC CIIO

HaI/IMeHOBaHI/Ie JIMYHOCTHBIX pe3y.HI)TaTOB
corinacao PI'OC COO

HaumenoBanue MCTAIIPEAMCTHBIX
pesynbTaTtoB corigacHo PI'OC COO

OK 1. Ilonumarp CyIIHOCTP ¥ COLMAJIbHYIO
3HAYUMOCTh Oyayuiel npodeccuu, MposBIATh K
HEW yCTOWYMBBIA HHTEPEC

JIP 01. CdopMUPOBAHHOCTh POCCHUHCKOM
IrPaXIAHCKOW MIEHTUYHOCTH, MaTpUOTHU3MA,
YBOXEHHUSI K CBOEMY HapoJy, 4YyBCTBa
OTBETCTBEHHOCTH niepex PoauHou, ropaoctu
3a CBOM KpaH, cBOX Poauny, npouuioe u
HACTOSII[EE MHOTOHALIMOHAJILHOTO Hapoja
Poccun,  yBaxkeHme = ToCyIapCTBEHHBIX
CUMBOJIOB (Tep0, ¢ar, THMH)

.MPOI1. YmeHue caMoCTOATENBHO ONpPEAETATH
e JIeSTENTbHOCTH W COCTABIIATH  ILJIAHEI
JeATEIIbHOCTH;CaMOCTOSITEIBHO OCYIIIECTB-
JIATh, KOHTPOJIMPOBAaTH U KOPPEKTUPOBATH
NeSITeTbHOCTD; MCIOJIh30BAaTh BCE BO3MOXKHBIE
peCypChl I JOCTUIKCHHA IMOCTABJICHHBIX
Hene MW peannsanyy IUIAHOB JESATEIbHOCTH;
BLI6HpaTB YCIICIIHBIE CTPATCTUNU B PaA3JIMYHBIX
CUTyalusx

OK 2 OpranuszoBbiBaTh COOCTBEHHYIO
NIeATeNbHOCTb, MCXO/S U3 LIEJIH U CIIOCO00B ee
NTOCTHKEHMSI, OIIPEICIIEHHBIX PYKOBOAUTEIEM

JIP 02. CdopMupOBaHHOCTH TPAKIAHCKOU
IIO3UIIMU KAK AaKTHUBHOI'O MU OTBETCTBCHHOI'O
qJieHa POCCHICKOTO oOrmiecTBa,
OCO3HAIONIETO  CBOM  KOHCTHTYIIMOHHEIC
npaBa 1 00S3aHHOCTH, YBAKAIOMIETO 3aKOH U
NPaBOMOPSIIOK, O00JaNaroNIero  YyBCTBOM
COOCTBEHHOTO  JIOCTOMHCTBA, OCO3HAHHO
PUHUMAIOIIETO TPaJUIIMOHHBIC
HaIMOHAJILHBIE W 00IICYEIIOBEUECKIEC
JIEMOKPATUYECKHE IICHHOCTH

MP 02. YMmeHue npoayKTHBHO oOIIaTbcs U
B3aMMO/ICIICTBOBAaTh B IPOIECCE COBMECTHOM
JEeSITeIbHOCTH, YYUTHIBATh MMO3HULMU JIPYTUX
YYaCTHUKOB  JEATEIBHOCTH,  3(h(HEKTUBHO
paspemiaTh KOH(IUKTHI.
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OK 3 ananusupoBarh pabouyr0 CHUTYaIHUIO,
OCYULIECTBJIATh TEKYIIMM U UTOTOBBIM KOHTPOJIb,
OIICHKY u KOPPEKIIHIO COOCTBEHHOM
NESITEIbHOCTH, HECTH OTBETCTBEHHOCTh  3a
pe3ynbTaThl CBOCH paboThI

Q0
)

JIP 03. YMeHHe UCcoIb30BaTh JOCTKCHUS
COBPEMEHHOM XUMHYECKOW HAYKU U
XUMHYECKUX TEXHOJIOTHUH JIJIs1 TOBBIIICHHS
COOCTBEHHOTO MHTEJUICKTYAJIbHOTO Pa3BUTHS

-BbIOpaHHOM npodeccuoHabHOM
JESITEIIbHOCTH

-TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIo,
B TOM 4Hcle camMooOpa3oBaHHIO, Ha

IPOTSDKEHUM BCEM  KU3HM;  CO3HATENIBHOE
OTHOIIEHHE KHEMPEPHIBHOMY 00pa30BaHHUIO
KaK yCJIIOBMIO YCHEIIHON Mpo(dhecCHOHaTbHON
1 0OLIECTBEHHOMN AESITETbHOCTH

MP 03. Bragenue HaBBIKAMM IT03HABATCIIHLHOM,

y4eOHO-UCCIEI0BATEIbCKOM U IPOEKTHOM
eI TENIbHOCTH, HaBbIKaMU paspelieHus
mpoOsieM; CIOCOOHOCTh U TOTOBHOCTH K

CaMOCTOATCIIBHOMY IMOUCKY MCETOJOB PCHICHUSA
[MPAKTUYCCKUX 3aaa4d, MIPUMCHCHHUIO PA3JIMYHBIX
MCTOJ0B IIO3HAHUA.

OK 4 ocymecTBisITh MOMCK HH(OpPMALIUHY,
HeoO0xo Mo 17151 3 (HEKTUBHOTO
BBINOJIHEHUS] TPO(PECCHOHATBHBIX 3a/a4;

JIP 04. ChopMupoBaHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
[pa3BUTHUS HAYKH W OOIIECTBEHHOW IMPAKTHKH,
OCHOBAHHOTO Ha JUAJIOTe KYyJbTYp, a TaKke
[pa3Tu4HbIX (OpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHHE CBOETO MECTa B MOJIUKYJIBTYPHOM
MUpe

MP 04 ToTtoBHOCTH M CHOCOOHOCTH K
CaMOCTOSITEIIFHOM
MH(OPMALMOHHO-
JIESITEIBHOCTH,
MTOTYYCHUS
HEeoOXoauMoN  WH(pOpMAIUH
W3  CJOBaped  pa3HBIX THUIIOB, YMEHHUE
OPHEHTHPOBATHCS B PA3JIUYHBIX HCTOYHHUKAX
uHpopMaIuyu, KPUTHYECKH OLICHUBATh U
WHTEPIPETHPOBATh HHPOPMAIIHIO,
MOJTY4aeMYyI0 M3 Pa3InYHbIX HCTOYHUKOB

IO3HaBaTEeIbHOU
HaBBIKAMHU

BJaJICHUE

OK 5 wucnonas3oBaTh HHPOPMAITMOHHO-
KOMMYHHKA-IITHOHHBIE TEXHOJIOTHH B
podeccuoHaAIbHON 1A TEIbHOCTH;

JIP 05 - '0TOBHOCTH K NMPOJOJKEHUIO
00pa3oBaHUs U TIOBBIIICHUS KBATU(UKAIIUN B
n30paHHO# TPodecCHOHATLHON ACATEIHPHOCTH
1 00BEKTHBHOE OCO3HAHKE POJIM XUMUYECKUX
KOMIIETEHIIUM B 3TOM;

MP 05. YMmenne ucnoianr30BaTh CpeJIcTBa
uHpopMaruon u KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B pelICHUN KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX M  OpPraHU3alMOHHBIX
3aJa4.

99



OK 6 pabortaTth B KOMaHe, 3PPEKTUBHO
00IIaThCs C KOJUICTaMHU, PYKOBOJICTBOM.

10
UIP 06. TonepaHTHOE CO3HAHHE W MOBEACHHE
B IIOJIMKYJIBTYPHOM MHUPC, TOTOBHOCTbL U
CIOCOOHOCTh BECTH JHANOT C APYIHMMHU
VIFOAbMU, JOCTUT'AaTh B HEM
B3aMOIIOHUMAaHUsA, HAXOJUTh O6HII/I€ neim u
COTpyAHUYATD JJIA ux JOCTHIXCHUA,
CIIOCOOHOCTH IMPOTHUBOCTOATH NACOJIOTHU
PKCTpEMHU3Ma, HallMOHAIN3Ma, KCeHohoou,
HCTaTUBHBIM COLUAJIbHBIM ABJICHUSAM

I

MP 06 YMeHune npoiyKTUBHO OOIIATHCS U

B3aMMOJICHCTBOBATH B IIPOLIECCE COBMECTHOI

NesITeIbHOCTH, YIYUTHIBATh MO3UIIMH APYTHX
YYaCTHHKOB  JESTEIBHOCTH,  APPEKTHBHO
paspenatb KOH(PIUKTHI

OK 7 bpatb 0TBETCTBEHHOCTH 32 PabOTy WICHOB
KOMaH/Ib! (TIOJTYMHEHHBIX),3a PE3yJIbTaT
BBIMOJIHCHUS 3aJaHU .

JIP 07. ChopmMupOBaHHOCTh MHUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOMIECTBEHHON MPAKTHKH,
OCO3HAHHE CBOETO0 MeCTa B COBPEMEHHOM
MHpE, OTBETCTBEHHOCTH 3a  pe3yabTaT
paboThI

MP 07. BnageHnne HaBEIKaMM ITO3HABATEIBHOM,

y4eOHO-UCCIEAOBATEIbCKOM U TPOEKTHOM
JACATCIIbHOCTH, HaBbBIKAMU paSPGHICHI/Ifl
npoOsieM; CHoCOOHOCTh H TOTOBHOCTH K

CaMOCTOATCIIBHOMY IMOUCKY MCTOAOB PCIICHUA
MPAKTUYCCKUX 3aja4, IIPUMCHCHUIO
Pa3IMYHBIX METOAOB IMO3HAHUA.

10



	СОДЕРЖАНИЕ                                                                                                           стр.
	1. ОБЩАЯ ХАРАКТЕРИСТИКА УЧЕБНОЙ ДИСЦИПЛИНЫ
	«Естествознание»……………………………………………………………………3
	«Физика»………………………………………………………………………….…5
	«Химия»……………………………………………………………………………..8
	«Биология»………………………………………………………………………….8
	2. ПАСПОРТ ПРОГРАММЫ УЧЕБНОЙ ДИСЦИПЛИНЫ
	«Естествознание»…………………………………………………………………...10
	«Физика»……………………………………………………………………………14
	«Химия»…………………………………………………………………………….18
	«Биология»…………………………………………………………………………..20
	3. СТРУКТУРА И СОДЕРЖАНИЕ УЧЕБНОЙ ДИСЦИПЛИНЫ
	«Естествознание»…………………………………………………………………...22
	«Физика»……………………………………………………………………………22
	«Химия»…………………………………………………………………………..…23
	«Биология»…………………………………………………………………………..23
	4. условия реализации программы
	учебной дисциплины
	«Физика»……………………………………………………………………………69
	«Химия»…………………………………………………………………………..…73
	«Биология»………………………………………………………………………….77
	5. Контроль и оценка результатов Освоения
	учебной дисциплины (1)
	«Физика»……………………………………………………………………………81
	«Химия»…………………………………………………………………………….84
	«Биология»………………………………………………………………………….85
	ОБЩАЯ ХАРАКТЕРИСТИКА УЧЕБНОЙ ДИСЦИПЛИНЫ «ХИМИЯ»

	ОБЩАЯ ХАРАКТЕРИСТИКА УЧЕБНОЙ ДИСЦИПЛИНЫ «БИОЛОГИЯ»
	Паспорт  программы учебной дисциплины «Химия»

	1.Паспорт программы учебной дисциплины «Биология»
	2. Структура и  содержание учебной дисциплины «Химия»

	2. Структура и  содержание учебной дисциплины «Биология»
	2.3. Тематический план и содержание учебной дисциплины физика
	2.3 Тематический план и содержание учебной дисциплины  «Химия»
	3. условия реализации программы дисциплины
	3.2. Информационное обеспечение обучения
	5.  Яворский Б.М., Пинский А.А. Основы физики: учебник. В 2 томах. – М.,2017.
	3. Условия реализации программы  учебной  дисциплины «Химия»
	3. Условия реализации программы  учебной  дисциплины «Биологии»

	4. Контроль и оценка результатов освоения Дисциплины
	4.1Контроль и оценка результатов освоения дисциплины осуществляется преподавателем в процессе проведения практических занятий и лабораторных работ, тестирования, а также выполнения обучающимися индивидуальных заданий, проектов, исследований.
	4.КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ УЧЕБНОЙ ДИСЦИПЛИНЫ «ХИМИЯ»

	4.2Синхронизация предметных, личностных и метапредметных результатов с общими компетенциями

