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COJEP)KAHUE

IlosscHuTeNbHAA 3aIIMCKa

OOm1as xapakTepucTHKa Y4eOHOH TUCIUITITHBI

Mecto yueOHOM TUCIUILTAHEI B y4eOHOM TUIaHE

Pe3ynbrarel OCBOCHHS yUeOHOM TUCIIUTTAHBI

Coneprxanue yueOHOM TUCIUIIIMHEI

CTpyKkTypa v TeMaTHYECKH MIaH Y4eOHOM TUCITUTUTMHBI
Y4eOHO-METOANYECKOE U MaTepUaTbHO-TEXHUUECKOE 00eCTICueHE

XapaKkTeprucTUKa OCHOBHBIX BUJIOB JIEATEIBHOCTH 00yYaroIuxcs,
KOHTPOJIb U OIICHKA Pe3yIbTaTOB yUCOHON AUCIUITITUHBI



1. IMosicHUTEJBLHAA 3aNHCKA

1.1. Ob6aacTs npuMeHeHHus1 padoyeii NpPOrpaMmsbl

Pabouast mporpamma o01meoOpa3oBaTebHON yueOHONW DU3HKA U €CTECTBO3HAHUE SBIISICTCS

YaCThIO POTrPaMMBbI ITOJATOTOBKH CIIEIIMATINCTOB cpenHero 3BeHa (nanee INIICC3) B cooTBeTCTBUM C©
®I'OC no cnermanbHOCTAM CIIO TexHOMOTHUECKOTO MPOQUIIs, PEaTU3yeMbIX B aKaJICMUHU.

1.2. HopmaTuBHas 6a3a 1 pa3padoTku pado4eil NporpaMmabi:
Padoyas nporpamma pa3paéoraHa Ha OCHOBe

denepanbHOTO  TOCYIAPCTBEHHOTO  O0pa30BaTeIbHOrO  CTAaHAApPTa  CPEAHEro  O0IIero

o0pa3oBaHMs, YTBEP)KICHHOTO MpHUKa3oM MuHHCTepcTBa 00pa3oBaHMs M Hayku Poccuiickoii
@eneparnun ot 17 mast 2012 r. Ne 413(pen. ot 29.06.2017);

denepanbHbIX TOCYy1apCTBEHHBIX 00pPa30BaTENIbHBIX CTAHAAPTOB CPEIHETO MPO(PECCHOHATBHOIO
00pa30BaHMs MO CHEIHATEHOCTSIM:

08.02.01 «CtpouTenbCTBO M IKCIUTyaTALMS 3IaHUH U COOPYKEHUI»., YTBEPHKIAECHHOTO MPUKA30M
MunucrepcTBa o0pazoBanus U Hayku Poccuiickoii @enepanuu Ne 2 ot 10.01 2018 1., 3apeructp.
MunuctepctBoM rocturmu (per. Ne 49797 ot 26.01.2018r.)

08.02.06 «CTpOWTENBCTBO W DKCIUIyaTalMs TOPOACKUX TYTEH COOOIICHUS», YTBEPKICHHOTO
npuka3zomM MunucrepcTBa oopazoBanus U Hayku Poccuiickoit @eaepannu Ne 31 ot 15.01 2018 r.,
3apeructp. MunmncrepctBoM octutun (per. Ne 49946 ot 06.02.2018r.)

08.02.07 «MoHTax W  JKCIUlyaTaluuss  BHYTPEHHMX  CAHTEXHHYECKUX  YCTPOMWCTB,
KOHIMIIMOHUPOBAHUS BO3AyXa W BEHTWISALMWY», YTBEPKIEHHOTO MpHKa3oM MuHHCTEpCTBA

obpazoBanust u Hayku Poccuiickoii @eneparuun Ne 30 ot 15.01 2018  r., 3apeructp.
MunuctepctBoM rocturmu (per. Ne 49945 ot 06.02.2018r.)
PekoMenpanuii mo opraHuzanuy IOJYYEHHUS CpeqHero oobmero oOpa3oBaHHMs B Ipenenax
OCBOCHHSA 00pazoBaTEIbHBIX MPOTPaMM CpEAHEro MpodeccHoHANbHOro o0pa3oBaHUS Ha Oasze
OCHOBHOTO 001ero oOpa3oBaHusi ¢ ydeToM TpeboBanuii denepanbHBIX TOCYAapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAaHAAPTOB U IMOJy4YaeMoil NpoQeccud WIM CHEHHAIbHOCTH CPEIHETO
npodeccuoHabHOTO 00pa3oBanus (MMCcbMO JlemapTamMeHTa rocy1apCTBEHHOU MONHUTHKU B cepe
MOJTOTOBKM pabouuX KaJpoB U JOMOJHHUTEIBHOTO MPOPECCHOHATBHOTO OOpa3oBaHHUs  OT
17.03.2015 Ne 06-259);
[IpumepHoil TporpamMmbl MO AUCUHUIUIMHE, pekoMeHaoBaHHOM @OI'AY OHUPO B kauyectBe
IPUMEPHON TporpaMMbl Uil peanu3alidil OCHOBHOM IpOo(ecCHOHAIBbHONW 00pa3oBaTeIbHON
nporpammbl  CI1IO Ha 6aze OCHOBHOTO 00IIero 00pa3oBaHUS C IMOJTYYECHHEM CPEIHETO OOIIEro
obpazoBanust mpotokoa Ne3 ot 21 uronst 2015 r., per Ne 384 penensuu o123 uronsg 2015 r. ®I'AY
«DOUPO»,

[IpumepHOil mporpaMmbl MO JAUCHUIUIMHE, pekoMeHaoBaHHOU DI'AY OHUPO B kayecTBe
IPUMEPHON MpOrpaMMbl Ui peaju3allid OCHOBHOW MpogeccHOHaTbHOW 00pa30BaTeIbHOM
nporpammbl  CIIO Ha 6a3ze 0CHOBHOTO 0011eT0 00pa30BaHMs C MOJYYCHHEM CPEIHETO OOIIEro
obpazoBanus mpotokon Ne3 ot 21 wurons 2015 r., per Ne 385 penensun ot 23 wutons 2015 r.
OT'AY «DUPOy»,

IIpumepHOIl mporpaMMbl MO AUCLUUIIIMHE, pekoMmeHaoBaHHOH PI'AY OUPO B kauecTBe
NPUMEPHON MpOrpaMMBbl Ui peaju3allid OCHOBHOW Mpo¢eccHOHATbHOW 00pa30BaTEebHOM
nporpammbl  CIIO Ha 6a3e OCHOBHOrO 00IIEro 0Opa3oBaHMs C MOJYYCHUEM CPEAHEro OOIIero
obOpazoBanus mpoTokon Ne3 ot 21 wmrons 2015 r., per Ne 372 penensuu ot 23 utons 2015 r.

OI'AY «DHUPOy,

IIpumepHOi mporpamMmsl 0 JUCHMILIMHE, pekoMeHaoBaHHON PI'AY ®UPO B kauectBe
MIPUMEPHON MPOTPaMMBI JJI peaTr3alii OCHOBHOM MpodeccruoHaabHO 00pa3oBaTeIbHOM
nporpammbl CITO Ha 6a3ze 0OCHOBHOTO 00111er0 00pa30BaHus C MOIyUYEHHEM CPEAHEr0 O0IIEero
obpazoBanus mpoTokos Ne3 ot 21 utons 2015 r., per Ne 387 penensuu ot 23 uronst 2015 r.
OI'AY «OUPO»,
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1.3 ean yuyeOHO# TUCUUNJIMHBI

Coneprkanne paboueii mporpamMmbl «DU3MKa U €CTECTBO3ZHAHUEY HAMPABICHO HA JTOCTHKEHUE
CIEAYIOLIMX LeJIe:

Pa3zgen ®du3zuka
* OCBOCHHE 3HaHWH O (PyHJAMEHTATBHBIX (QU3MYECKUX 3aKOHAX M NPUHIUIAX, JISKAIINX B OCHOBE
COBPEMEHHOMU duznueckoit KapTUHBI MUDA; Haunbosee BaYKHBIX
OTKPBITHAX B 00nmacTH (U3MKH, OKA3aBUIMX OMNpENeNsioliee BIMSHHE Ha  Pa3BUTHE
TEXHUKU U TEXHOJIOTUH; METOJIaX HAYYHOT'O MIO3HAHUS IPHPOJIBI;
* OBJIQJICHHEC YMCHHSAMH MPOBOAWUTH HAOIIONEHMS, MJIAHUPOBATH W BBIIOJHATH SKCIEPHMEHTEHI,

BBIIBUT'aTh THUIIOTE3bI n CTPOUTH MOJCIN, NPpUMCHATH MOJIYUCHHBIC 3HaAHUA
nmo ¢uszuke I OOBACHEHHS pPa3HOOOpasHBIX (U3MYECKUX SBJICHUH W CBOWCTB BEIIECTB;
MPaKTUYICCKHU HUCIIOJIB30BaTh (1)I/I3I/I‘-I€CKI/IC 3HaHHA, OLCHHUBAThH AOCTOBCPHOCTD

€CTECTBEHHO-HaYyYHOU MH(pOpMaLInU;

* pa3BUTHE I[O3HABATEIBHBIX HHTEPECOB, WHTEIUIEKTYaJbHBIX W TBOPUYECKUX CHOCOOHOCTEH B
mpouecce MNpUOOpPEeTeHHs 3HAHUW M YMEHMH 10 (QU3MKE C  HCIOJIb30BAHHEM  pa3
JUYHBIX UCTOYHUKOB HH(POPMAITUU ¥ COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHH;

* BOCNHUTaHHE YOEXJAECHHOCTH B BO3MOXKHOCTHU IIO3HAHUS 3aKOHOB MPUPOJIbI, HCIOJIb30BAHUSA
JOCTHKEHUM  (QU3MKH Ha Olaro pa3BUTHS  YENIOBEYECKOW  IUBUIU3AIMU;  HEOOXOH-
MOCTH COTPYJHHYECTBa B IIPOLIECCE COBMECTHOI'O BBIMOJHEHUS 3a7ad, YBaXHUTEIHHOTO
OTHOWICHWSI K MHEHHUIO OINIOHEHTAa IpH OOCYXIEHHH TpoOJIeM eCTECTBEHHO-HAyYHOIO
COJIEp’KaHUsl; TOTOBHOCTM K  MOPAJbHO-3TUYECKOW  OIIEHKE  HCIOJBb30BaHMSI  Hay4HBIX
JOCTUKEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3aLUTY OKPY>KAIOIIEN CPE.Ibl;

* HCMOJb30BAaHUE MPHOOPETEHHBIX 3HAHMM M yYMEHUW JUIS  pelleHUs MPaKTUYECKUX
3aJa4 MOBCEIHEBHOM >KM3HM, oOecrieuyeHHus 0€30MacHOCTH COOCTBEHHOM JXH3HU, PAIllHOHAILHOTO
MIPUPOIONOIB30BAHUS u OXpaHbl OKpYyKaromieu Cpelsl u BO3MO>XHOCTh
NPUMEHEHHs 3HAHUU TMpPU pEIIeHUH 33734, BO3HUKAIOUIMX B IMOCIEAYIONIEH MpodhecCHOHATIbHON
NeSITeIbHOCTH.

* c(hopMUPOBAaHHOCTH MPEJCTABICHUNA O POJIM M MecTe (PU3MKH B COBPEMEHHON HAayYHOW KapTHHE
MHUpa; TTOHUMaHuEe (PU3MUECKOW CYIIHOCTH HabOII0maeMblx BO BceneHHOW sBIEHWN; TMOHUMaHUE
ponu ¢uszuku B (HOPMUPOBAHMM KPYrozopa M (PyHKIHMOHAIBHOM TI'pPaMOTHOCTH YEJIOBEKa IS
pelIeHns MPaKTHUYECKHX 3a/1ay;

* BIIAQJICHUE OCHOBOIIOJATAIONIMMU (PU3MUYECKUMH TOHATHUAMH, 3aKOHOMEPHOCTSMH, 3aKOHAMU U
TEOPUSIMU;

* YBEpPEHHOE MMOJIb30BaHKUE (PU3HUECKON TEPMUHOJIOTHEH U CHMBOJIHUKOIA;

* BJIaJICHUE OCHOBHBIMU METOJIaMU HAyYHOTO MMO3HAHUS, UCIOIb3yeMbIMU B (hU3HKeE: HAOIIOACHHE,
ONMCaHWe, W3MEepeHHe, OHKCIEPUMEHT; YyMEHHUS o00pabaThiBaTh pE3yNbTaThl H3MEPEHUI,
OoOHapyXHUBaTh 3aBUCHUMOCTb MeEXAYy (U3MUECKUMH BEIUYUHAMH, OOBICHATH IOJyUYEHHBIE
PE3YNIbTATHI U JeNIaTh BBIBOJIBL;

* c(hopMUPOBAHHOCTHh YMEHHUS perniaTh GU3NUECKUE 3aaUH;

* c(hopMUPOBAaHHOCTH yMEHHUS MPHUMEHSATh MOJYYCHHbIE 3HAHMUA JJIs1 OOBSICHEHUS YCIOBHUH
MpoTeKkaHus (GU3NYECKUX SBJICHUI B OpUpONE M JId NPUHATUS NPAKTUYECKUX pElICHUN B
MMOBCEIHEBHOMN JKU3HH;

* c(hopMUPOBAHHOCTh COOCTBEHHON TO3WIMKA IO OTHONIICHHWIO K (u3nuyeckoit wuHbOpMaIuy,
I10JIy4aeMOM U3 pa3HbIX HCTOUYHUKOB.

Paznen XUMMS
. q)OpMI/IpOBaHI/Ie YMGHI/IH OLICHUBATh 3HAYUMOCTH XHUMHUYCCKOI'O 3HAHHUA JIA KaXOO0Tro
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YeJIOBEKa;

* (opMupOBaHUE [EITOCTHOTO MPEACTABICHUS O MUPE U PO XUMHUHU B CO3JJAHUH COBPEMEHHOMN
€CTECTBCHHO-HAYYHOW KapTHHBI MHpPA; YMEHHUS OOBICHATH OOBEKTBI M  IPOIECCHI
OKPY’KAIOIIEW ACUCTBUTEIBHOCTH: IPUPOAHOM, COLMAIBHOM, KYyJIbTYPHOM, TEXHHYECKOU
Cpebl, — UCHOJIb3Ys JJI 3TOT0 XUMUYECKUE 3HAHMUS;

* pa3BUTHE YMEHHI pa3nnuaTh (akThl U OLICHKH, CPAaBHUBATh OLIEHOYHBIE BBIBOJIbI, BUJETh MX
CBSI3b C KPHUTEPUSIMH OLIEHOK U CBSI3b KPUTEPUEB C OINPEICICHHOW CHUCTEMOM IIEHHOCTEH,
dbopMyIupOBaTh 1 00OCHOBBIBATH COOCTBEHHYIO MMO3HITHIO;

* TpUOOpETEHHE OMBITa Pa3HOOOPA3HOU ACSITENTFHOCTH, MO3HAHUS U CAMONIO3HAHMS; KITFOUEBBIX
HABBIKOB, HMEIOLIUX YHHUBEpCAaIbHOE 3HAYCHHE JUIS pPAa3jIMYHbIX BHUIOB JESTENbHOCTH
(HaBBIKOB pEIICHUs] TMPOOJIeM, TPHUHATHSA PEIICHHWH, IIOMCKa, aHajdu3a W 00paboTKH
uH(pOpMallii, KOMMYHHKAaTUBHBIX HAaBBIKOB, HAaBBIKOB H3MEpPEHUM, COTPYIHUYECTBA,
0e30macHOTO 0OpaIeHus C BEIICCTBAMHU B IIOBCETHEBHOM JKU3HM).

* chOpMHUPOBAHHOCTH MPEJCTABICHU O MECTE XUMUHU B COBPEMEHHOW HAYYHON KapTHHE MUPA;
MOHMMAHUE POJM XUMHUU B (OPMUPOBAHUU KPYro3opa M (PYHKIHOHATHHONW TPAMOTHOCTH
YeloBeKa JJIs PeIIeHUs MPAKTHUECKUX 3a1a4;

* BIAJICHUE OCHOBOMOJATAlOMUMU XUMHYECKUMH TOHSATHUSMHU, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAaHUE XUMHUUYECKON TEPMUHOJIOTMEN U CUMBOJIMKOW;

* BIAJICHUE OCHOBHBIMH METOJaMU HAYYHOTO TIO3HAHUS, HCIOJIB3YEMBIMA B XUMUU:
HaONIOZIcHUE, OMHCAaHWE, HM3MEpPEHHe, HSKCIEPUMEHT, YMEHHE o0padaThiBaTh, OOBSICHATH
pe3yNbTaThl MPOBEACHHBIX OMBITOB U JI€JaTh BHIBO/IbI; TOTOBHOCTh M CIIOCOOHOCTH MMPUMEHSITh
METO/IbI TO3HAHUS IIPU PEILICHUU MPAKTUYECKUX 3a/1a4;

* cpOpMUPOBAHHOCTh YMEHHS [1aBaTh KOJMYECTBEHHbIE OLIEHKH M MPOBOJUTH PacUeThl IO
XUMHUYECKUM (pOpMyJIiaM U ypaBHEHUSM;

* BIJIAJICHUE MPABUTIAMH TEXHUKU OE30MMACHOCTH MPH MCIIOIH30BAHINH XUMHUYECKHUX BEIIECTB;

* cpopMUPOBAHHOCTh COOCTBEHHOU MO3UIIMU MO OTHONICHUIO K XUMHUYECKOW WH(MOpMAINU,
MOJTy9aeMOU U3 pa3HBIX HCTOUYHUKOB.

paszex BHOJIOTHSI

I)ITonyuenue QyHIaMEHTAIBbHBIX 3HAHUW O OHWOJOTUYECKHX CHUCTeMax (KJIEeTKa, OpraHu3M,
MOMYJISAIUS, BHUJA, AKOCHCTEMa); HCTOPHUHM Pa3BUTHSI COBPEMEHHBIX IPEACTABICHUI O XKUBOM
MPUPOJIE, BBIJAIOUINXCA OTKPBITHSX B OMOJOTMYECKON HayKe; pOiu OHOJOTMYEeCcKOW HayKd B
(GOpMHPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa; METOJaXx HAay4YHOIo
MTO3HAHMS;

2)OBnaficHHe yMEHHSIMHU JIOTUYECKH MBICIUTH, OOOCHOBBIBATH MECTO U POJIb OHMOIOTUYECKUX
3HaHUHU B IIPAKTUYECKOMN ACATEIBHOCTH JIIOJEH, PAa3BUTUHA COBPEMEHHBIX TEXHOJIOTHI; ONPENEIIATh
KHUBBIE O0BEKTHI B MPUPOJIE; MPOBOIUTH HAOMIONEHHS 32 3KOCUCTEMaMH C LIEIbI0 X OMUCAHUS U
BBISIBICHUSI €CTECTBEHHBIX M AHTPONOTCHHBIX M3MEHEHWW;, HaXOAUTh U aHAJIU3UPOBATH
MH(POPMAIIHIO O KUBBIX 00BEKTaX;

3)Pa3BuTHe mO3HABaTENbHBIX MHTEPECOB, WHTEIJIEKTyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEN
oOydarolmuxcsi B IMpolecce H3Y4YeHHs] OMOJOTMYECKUX SBJICHUH; BBIIAIOIIMXCS JOCTHUKEHHM
OMOJIOTHH, BOILEIIUX B OOIIEUETOBEUYECKYIO KYJbTYpPY; CIOXKHBIX U HPOTUBOPEUMBBIX IyTEH
pPa3BUTHS COBPEMEHHBIX HAYUYHBIX B3IJIAO0B, UAEH, TEOPUN, KOHLEMIUHN, TUIIOTE3 (O CYIIHOCTU U
MIPOUCXOXACHUN KU3HH, YEIOBEKa) B X0JI€ pabOThI ¢ Pa3IMYHBIMHU UCTOUHUKAMU WH(OPMALINK;
4)Bociutanue yOEKACHHOCTH B HEOOXOAMMOCTH TO3HAHUS >KMBOH MPUPOABI, HEOOXOAMMOCTHU
palMOHANBHOTO TPUPOIONOIB30BAHUS, OCPEKHOTO OTHOIICHUS K MPHPOIHBIM pecypcaMm |
OKpY’Kalollen cpese, COOCTBEHHOMY 3/10pOBbIO; YBaXKECHHUSI K MHEHHUIO OIMIOHEHTA MPH 00CYKICHUN
OMOJIOTUYECKUX MPOOIIEM;

5)Ucnonb30BaHre MPUOOPETEHHBIX OMOIOTUYECKUX 3HAHUN U YMEHHI B TIOBCETHEBHOM KHU3HU IS
OLIGHKHM TOCJEACTBUN CBOEH AESATENbHOCTH (M JESATENIbHOCTH JAPYTUX JIIOJIeH) MO OTHOLICHUIO K
OKpyXKarollel cpene, 3A0pPOBbIO JIPYTHX JIOAEH M COOCTBEHHOMY 3I0pPOBbIO; OOOCHOBaHUE H
coOmoienne Mep TporIakTUKM 3a00JeBaHMA, OKa3aHWE TIEPBOM IOMOINM TPU TpaBMax,
coOJII0ICHNE TTPaBHJI MTOBEICHUS B IPUPOJIE.



6)chopMUPOBAaHHOCTH TPEACTABICHUH O POJM M MeCTe OWOJIOTHHM B COBPEMEHHON Hay4YHOU
KapTUHE MHpa; MOHHUMaHHE POJU OHOJOTHMH B (OPMUPOBAHUU KpPyrozopa M (HyHKIHOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJISl pelIeHHs MPAaKTUYECKUX 3a/1ay;

7)BnasieHHe OCHOBOIIOJNIATAIONIMMH MOHSTUSMU M TPEICTaBICHUSAMH O JKUBOM MpHpPOJE, €e
YPOBHEBOI OpTraHU3aIlK U SBOJIIOLIUH; YBEPEHHOE MOJIb30BAaHUE OMOJIOrMYECKON TePMUHOIOTHEN U
CHMBOJIMKOM;

8)BJIa,Z[€HI/Ie OCHOBHBIMHU MCTOAAMU HAYYHOI'O ITIO3HAHUA, UCIOJIB3YyCMbIMU IIPpU 6HOHOI‘I/I‘-IGCKI/IX
HCCIIEA0BAHUAX KUBBIX OG’bGKTOB " 5KOCUCTCEM: OIMUCAHUC, U3MCPCHUC, IPOBCACHUC HaGHIOHeHHﬁ;
BBISIBJICHUC U OLICHKA AHTPOIMOI'CHHBIX W3MCHEHUH B IpuUpoac;

9)chopMuUpOBaHHOCTH YMEHUN OOBACHITH PE3YNbTaThl OMOJOTHYECKUX SKCIEPUMEHTOB, PEIIATh
3JIeMEHTapHbIe OMOIOTHYECKUE 3a/1a4H;

10)chopmupoBaHHOCTh COOCTBEHHOM TO3WIIMK 1O OTHOIICHHIO K OMOJIOTHMYecKor WH(MOpMaIuH,
MOJIy4aeMOi W3 pa3HbIX MCTOYHHMKOB, K TJIOOAJbHBIM 3KOJIOTUYECKUM MpoOjIeMaM U MyTAM HUX
pelIeHus.

Pazgen DKOJIOI'US

* noty4eHre QyHAaMEHTATbHBIX 3HAHUH 00 SKOJOTMYECKUX CUCTEMAaX U OCOOEHHOCTSAX MX
(GYHKIIMOHUPOBAHUS B YCIOBUAX HapacTaroIle aHTPOIIOT€HHOM Harpy3Ku; HICTOPUU
BO3HUKHOBEHHMSI M PA3BUTHS HKOJIOTUHU KAK €CTECTBEHHO-HAYYHON M COLIMAIbHON AUCIUIUIMHBI, €€
posu B GOpMUPOBAHUN KapTHUHBI MUPA; O METOAAaX HAYYHOTO IMO3HAHUS;

* OBJIQJICHUE YMEHUSMHU JIOTUYECKH MBICIIUTh, 000CHOBBIBATh MECTO M POJIb IKOJIIOTUUECKUX
3HAHUM B TPAKTUYECKOW JEATEIbHOCTH JIFOJIEH, PA3BUTUH COBPEMEHHBIX TEXHOJIOTUIA; OMPEETATh
COCTOSIHME 3KOJIOTMUYECKUX CUCTEM B MPUPOJIE U B YCIOBUIX TOPOACKUX U CEJIbCKUX MOCEIECHUN;
MIPOBOAUTH HAOIIOACHUS 32 PUPOJAHBIMHU U UCKYCCTBEHHBIMU SKOCUCTEMAaMU C IIEJIbI0 UX
OMMCAaHUs U BBISIBJICHUS €CTECTBEHHBIX U aHTPOMOT€HHBIX U3MEHECHHUIA;

* pa3BUTHE NTO3HABATENIbHBIX HHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydaromuxcs B MPoIecce N3y4eHUs IKOJIOTHH; TyTe pa3BUTHS IPUPOJTOOXPAHHON NeATeIHbHOCTH;
B X0JI€ pabOThI C Pa3IMYHBIMHU UCTOUHUKAMU WH(OPMaIIUU;

* BOCITUTaHUE YOSKIEHHOCTH B HEOOXOAMMOCTH PAllMOHAILHOTO PUPOIONIOIH30BAHHSI,
OepeXKHOTr0 OTHOIICHUSI K IPUPOIHBIM pecypcaM U OKpY Karollel cpeae, COOCTBEHHOMY 3/10pPOBbIO;
YBaXCHHSI K MHCHHIO OTNIMIOHEHTA TIPU 00CYKIEHUHU dKOJIOTHIECKUX MTPOOIeM;

* HCII0JIb30BAHKUE MPUOOPETEHHBIX 3HAHUHN 1 YMEHHII 110 SKOJIOTUU B TIOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIEICTBHUI CBOEH eATeNbHOCTH (M ACSITENIbHOCTU APYTHUX JIF0JIEH) IO OTHOIICHHIO K
OKpY’Karolen cpejie, 3A0POBbI0 APYTUX JIOJEH U COOCTBEHHOMY 3/I0POBBIO; COOIOICHUIO TIPABHIT
MOBEJICHUS B IPUPO/IE.

* c(pOpMHUPOBAHHOCTD MPEICTABICHHUM 00 SKOJIOTHUECKOHN KYJIbType KaK YCIOBUU JOCTUKECHHUS
YCTOWYMBOTO (COATAHCUPOBAHHOTO) Pa3BUTHUS OOIIECTBA U IPUPOJIBI, 00 IKOJOTHIECKHX CBS3SIX B
cucteMme "4esoBeK - 00IIecTBo - mpuposa';

* c(pOpMUPOBAHHOCTH FKOJIOTMUECKOTO MBIIUIEHUS U CIOCOOHOCTH YUUTHIBATh U OLIEHUBATh
9KOJIOTHYECKUE TTOCTIEACTBHSI B Pa3HBIX cepax AeITeTbHOCTH;

* BJIaJICHUE YMEHUSMU PUMEHSATH YKOJIOTUYECKUE 3HAHUS B KU3HEHHBIX CUTYAIUsIX, CBSA3aHHBIX
C BBIMOJIHEHUEM TUITMYHBIX COLMATBHBIX POJICH;

* BJIaJICHUE 3HAHUSIMH 3KOJOTHYECKHX UMIIEPATUBOB, TPAKJAHCKUX MPaB U 00S3aHHOCTEH B
00JacTu FHEPTO- U pecypcocOepekeHUs B MHTEPECaX COXPAHEHUS OKPYKAIOIIEH CPEIbl, 3I0POBbS
# 0€30I1aCHOCTH JKU3HU;

* chopMUPOBAHHOCTH TUYHOCTHOT'O OTHOIICHUS K SKOJIOTHYECKUM [IEHHOCTSM, MOPAITBHON
OTBETCTBEHHOCTH 3a SKOJIOTMYECKHE MOCIIECICTBUSA CBOMX JICUCTBUI B OKPY-KAIOIIEH Cpelie;

* cOpMHUPOBAHHOCTH CITOCOOHOCTH K BHITIOJTHEHHIO MPOSKTOB KOJOTUIECKH OPHEHTUPOBAHHOMN
COIMATBHON JIEATEITLHOCTH, CBI3aHHBIX C IKOJIOTHUECKOM 0€30MMacCHOCTHIO OKPYXKAIOIIEH CPpeIbl,
3I0POBBEM JIFOJIEH U MOBBILIEHUEM UX IKOJIOTHYECKON KYJIbTYPHI.



2. OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIIUILIVHBI

JlucuuninuHa «Pu3uka U €CTESCTBO3HAHUE» OTHOCHUTCA K npeIMeTHOW o0acTu
ectectBeHHbIX Hayk. st [IIICC3 TexHomoruueckoro npoduss, iBaseTcss 0a30BOM.

B ocnoBe yueOHONH nuctuniauubl «®Pu3nKa» JEKUT YCTAaHOBKAa Ha (QOPMHUpPOBAHUE Y
00y4aeMbIX CUCTEMbI 0a30BBIX MOHATHH (PU3UKH U MPEJCTABICHUA O COBPEMEHHOHN (pu3nuecKoin
KapTHHE MHpa, a TakXKe BbIpabOTKAa YMEHHH MPUMEHATh (QU3UYECKHE 3HAHUS KaK B
npodeccHOHaTbHON NEATeNbHOCTH, TAK U JUJIS PELICHUS KU3HEHHBIX 3a/1a4.

MHorue moJioKeHus, pa3BuBaemMble (U3UKON, pacCMAaTPUBAIOTCA KaK OCHOBA CO3JaHHS U
HCIIOJIb30BaHUsI MH()DOPMAIIMOHHBIX U KOMMYHUKAIMOHHBIX TexHojoruii (MKT) — onmnHoro w3
HauboJee 3HAYMMBIX TEXHOJIOTUYECKUX JOCTHKEHUI COBPEMEHHON LIMBUIIN3AIINH.

®usuka AaeT KoY K MOHUMAaHWI0 MHOTOYHMCIICHHBIX SIBIEHUN U MPOIIECCOB OKPY’KAIOIIEro
MHUpa (B €CTECTBEHHO-HAYUHBIX 00JIACTSIX, COIIMOJIOIUH, SKOHOMHUKE, S3bIKE, JTUTEepaTrype u ap.). B
¢usuke (GOpPMHUPYIOTCS MHOTHE BHUIbBl JACIATEIbHOCTH, KOTOPbIE HMEIOT MeTa-MpeaMEeTHBII
xapakrep. K HuUM B mepByio oudepelb OTHOCATCS: MOJAEITUPOBAHHE OOBEKTOB U TMPOIECCOB,
MPUMEHEHHUE  OCHOBHBIX  METOJOB  I[O3HAHMS, CHCTEMHO-UH(DOPMAIIMOHHBIK  aHaJIMU3,
dbopMynUpOBaHHE THIIOTE3, aHAIW3 W CHUHTE3, CpaBHEHHE, O00OIIeHWe, CHUCTeMaTHh3alus,
BBISIBJICHWE TMPUUYUHHO-CIEICTBEHHBIX CBS3€l, MOUCK aHAJOroB, YyMNpaBJeHHUE OO0BEKTaMH U
nporeccamu. VIMEHHO 3Ta IUCHUIUIMHA TIO3BOJSET IO3HAKOMUTH CTYACHTOB C HayYHBIMHU
MEeTOJaMH NO3HaHUS, HAYUYUTh UX OTJIMYATh TUIIOTE3y OT TEOPHUH, TEOPHUIO OT IKCIIEPUMEHTA.

®dus3uka UMeeT OueHb OONBIIOE W BCEBO3PACTAIOLIEE YHUCIO MEKIUCHHMILTUHAPHBIX CBS3CH,
MpUYeM Ha ypOBHE KakK MOHATUMHOIO ammapara, Tak U MHCTpyMmeHTapusa. CkazaHHOE MO3BOJISET
paccMaTpuBath (GU3UKY KaK METAAUCIUIIINHY, KOTOpas MPEJOCTaBIsACT MEXKIUCIHUILTHHAPHBIN
SI3BIK JJIS1 ONIMCaHus HayYHON KapTUHBI MHUDpA.

@dusuka SBISETCS CUCTEMOOOpa3yloUMM (AKTOPOM JUISI €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MPEAMETOB, MOCKOJIbKY (U3UUYECKHE 3aKOHBI JIEKAaT B OCHOBE COJEpPKAHUS XUMHUU, OMOJIOTHUU,
reorpaduu, acTpOHOMHUUM H  CHEHHUAIBHBIX  JUCHHUIUIMH  (TEXHUYECKass  MEXaHHKa,
AJEKTPOTEXHHUKA, JJEKTPOHHKA W Ap.). YdeOHas aucuuiuimHa «®dusuka» co3gaer yHU-
BepcalbHyI0 0a3zy Ui HU3yueHUs oOmenpo(ecCHOHANBHBIX M CHEIUaIbHBIX IUCHHUILINH,
3aKiaabiBas GQyHIAMEHT JUIsl TOCJIEIYIOEro O0yYeHHs CTYI€HTOB.

OOnagass JOTMYECKOH CTPOWHOCTBIO M ONHUPAsCh Ha SKCHEPUMEHTaJbHbIE (AKTHL, ydeOHas
mucuuminHa «P@usuka» (GopMmupyeT y CTYIEHTOB MHOUIMHHO HaydHOe MHpoBo33peHue. dusmka
SBIIIETCS. OCHOBOH YUEHHS O MaTepUAIbHOM MHPE U petiaeT mpooieMbl 3TOT0 MHpa.

Teopetnueckue cBeaeHHs MO (PU3MKE IOMONHSIOTCA JEMOHCTpAUsSMU U J1a0OpaTOpHBIMU
paboTamu.

[IpakTUKO-OPHUEHTUPOBAHHBIE 3a/aHUS, MPOEKTHAs JEATEIbHOCTh CTYICHTOB, BBIOJIHEHUE
TBOPYECKMX 3aJaHMi W  TOATOTOBKAa  pedeparoB  SBIAIOTCA  HEOTHEMJIEMOW  YacTbhIO
00pa3oBaTenpHOro Mpoliecca.

XuMHsL — 3TO HayKa O BEIECTBAX, UX COCTAaBE U CTPOCHUH, CBOMCTBAX W IPEBpALICHUSX,
3HAYEHUU XUMHUYECKUX BEUICCTB, MAaTEPHAIOB M IPOLECCOB B IPAKTUYECKOW JEATCIBHOCTH
YeJI0BEKa.

Coneprxanue pa3ziena «XHUMUs» HAIPaBICHO Ha YCBOCHHE 00YUYarOIMMUCS OCHOBHBIX MOHATHH,
3aKOHOB U TEOPUH XHMMHUH; OBJaJCHHE YMEHUSMH HaONI0JaTh XMMHUYECKHE SBJICHMS, TMPOBOIUTH
XUMUYECKHH SKCIIEPUMEHT, NMPOU3BOAMUTH pacueThl HA OCHOBE XMMMUYECKUX (POpMyJ BeleCTB U
YPaBHEHUN XUMUYECKUX PEAKLUN.

B mpouecce usyueHus XumuM y 0oOydarolIMXCsl pa3BUBAIOTCS IMO3HABATEIbHBIE MHTEPECHI U
MHTEJUIEKTyallbHbIe CIMOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIBHOM IPHUOOpPETeHUs 3HAHUU B
COOTBETCTBUM C BO3HHMKAIOIIMMHU JKM3HEHHbIMU MpoOsiemamu. BocnuteiBaercs — OepekHoe
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OTHOIICHUS K MPUPOJIE, TOHUMAHHUIO 30POBOT0 00pa3a KU3HU, HEOOXOAUMOCTH MPEIyNpekKICHUs
SBJIGHUH, HAHOCSILUX BpEJl 30POBbIO U OKpYy»Katoulei cpene. OcBanBaroTCs IPUEMbI TPAaMOTHOTO,
0€30MacHOTO HCIOJb30BAHUSI XMMUYECKHUX BELIECTB M MaTepHUajioB, NPUMEHSEMBIX B OBITY,
CEJIbCKOM XO35IIICTBE U HA IIPOU3BOJICTBE.

PeaJII/IBaI_[I/DI ACAYKTUBHOI'O IMOAXOJa K HU3YUYCHHUIO XHWMHU CHOCO6CTBy€T PA3BUTHUIO TAaKUX
JJOTHYECKHX onepaunﬁ MBIIIJICHUS, KaK aHallnu3 W CHUHTEC3, O606HICHI/IC U KOHKpETU3alu:,
CpaBHCHUC U aHAJIOTH, CUCTCMATHU3alluA, K.HaCCI/Iq)I/IKaLII/IH " ap.

W3ydenne XuUMHM B TPOPECCHOHATBHBIX O00pa30BaTENbHBIX OpraHU3alMAX, PEeaTU3YIOIIUX
00pa3oBaTeNbHYI0 MPOTpaMMy CpeIHero odIiero oopazopanus B mpeaenax ocsoenus [IIICC3 CITO
Ha 6a3e OCHOBHOTrO 001Iero 0Opa3oBaHUs, UMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTU OT MPOMMIIS
po¢eCCHOHATBHOTO 00pa30BaHMs. DTO BBIPAXKACTCS B COACPKAHUU OOYUYCHHS, KOJTUIECTBE YACOB,
BBLACIIAACMBIX HAa U3YYCHHUC OTAC/IBHBIX TCM IIPOTpPaMMBI, I‘HyGI/IHe X OCBOCHUS OGy‘-IaIOH.[HMHCH,
o0beMe W XapakTepe MPaKTUYECKUX 3aHSATH, BUIAX BHEAYAUTOPHOW CaMOCTOSTEIBHON pabOTHI
CTY/CHTOB.

Cneumbm(a HU3YyUYCHUSA XUMHUHU TpPU OBJIAACHHUU CICHUAJIBHOCTAMHU HAYYHO-TCXHUUYCCKOTO
npodwiIs oTpakeHa B Kaxmoir Teme pasnena «ConepkaHue ydeOHOH MUCIUILTUHBD) B pyOpHKe
«[IpopunbHble W TPOPECCHOHATHHO 3HAUUMBIC JJIEMEHTHl COJIEPXKAHHs». ITOT KOMIIOHEHT
peanu3yeTcss NpU HMHAWNBUIAYATBHOW CaMOCTOSATEIBHON pabore oOydarommxcs (HamucaHUU
pedeparoB, MOATOTOBKE COOOIIEHUH, 3alIUTe MTPOEKTOB), B MpOIecce yUeOHOU NeSTEIHHOCTH MO/
PYKOBOJICTBOM TIpETOAaBaTeNs (BBIIOJHEHUHM XHMHYECKOTO SKCIEPUMEHTa — J1ad0OpaTOPHBIX
OTIBITOB M MPAKTUYECKUX pabOT, PEIICHUH MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3314 U T.1.).

B mnpomecce wu3ydeHHs XUMHH TEOPETHUYECKHE CBEJCHMS JONOJHIIOTCA JAEMOHCTPALUSIMHU,
1a0OpPaTOPHBIMU ONBITAMUA M TMPAKTUYCCKUMH 3aHITHSIMH. 3HAYUTEIILHOE MECTO OTBOIUTCS
XMUMHAYECKOMY JKcrepuMeHTy. OH OTKpBhIBa€T BO3MOXHOCTH (OPMHUPOBATH Yy OOyYaromIUXCs
CrelMalbHbIE MPEIMETHbIE YMEHUS: paboTaTh C BELIECTBAMH, BBINOJHATH MPOCTbIE XMMUYECKHE
OMBITHI, YYUTh O€30MaCHOMY U SKOJOTMYECKH TIPAaMOTHOMY OOpalleHHIO C BEIIECTBaMH,
MaTepHajaMH U TIpolieccaMy B OBITY U Ha MIPOU3BOJICTBE.

buonorus — cucrema Hayk, U3ydarollasi BCe acleKThl KU3HU, HA BCEX YPOBHSIX OpraHU3alMU
YKUBOTO, HAYMHAs C MOJICKYJSIPHOTO W 3akaH4mBasi onocepHbiM. OObeKTaMu U3yYeHHUST OMOJIOTHH
SBIIAIOTCSL KMBBIE OPraHU3MbI, HUX CTPOCHHE U IKU3HEICATENbHOCTb, HX MHOroooOpasue,
MIPOUCXOXKACHHE, IBOJIIOLUSA U paclipe/ie]IeHe )KUBbIX OPraHU3MOB Ha 3emJle.

OO61mast 6MONOrHs U3y4YaeT 3aKOHbI UICTOPUUECKOTO M MHIMBUAYAIbHOIO Pa3BUTHUSI OPTaHU3MOB,
o0IIre 3aKOHbI KU3HU U T€ 0COOEHHOCTH, KOTOPhIE XapaKTEPHBI ISl BCEX BUIOB )KMUBBIX CYIIECTB
Ha IUIAHETE, a TAK)KE UX B3aUMOJICMCTBHUE C OKPYIKAOILIEH CPEIOH.

Bbuonorus, Takum 00pazom, sIBISIETCSI OJJHON M3 OCHOBOIMOJIATAOIINX HAYK O )KU3HM, a BIIaJICHUE
OMOJIOTMYECKUMHU 3HAHUSIMU — OJHUM U3 HEOOXOJUMBIX YCIOBUN COXpAaHEHUS KU3HU Ha IJIaHEeTe.

OcHoBy coaepxaHus pasnena «buomorus» COCTaBIAIOT —CHEAyIOIIME BEAyIIUE HUICH:
OTJIMYUTEIbHBIE TPU3HAKK KUBOW TPUPOJBI, €€ YpOBHEBas oOpraHu3alus M HBoiouus. B
COOTBETCTBUM C HUMH BBIJIEJICHBI COJEpKATENbHbIE JIMHUN: OUOJIOTHS KaK HayKa; OMOJOTrHYecKHe
3aKOHOMEPHOCTH; METOJbl HAyYHOTO MO3HAHUS; KJIETKA; OPraHu3M; MOMYJISALHUS; BUI; IKOCUCTEMBI
(B ToM uncie ouocdepa).

Copep:xaHue paszena HampaBiIeHO Ha IMOATOTOBKY OOYyYarOHIMXCS K PELICHUIO Ba)KHEHIIMX
3aja4, CTOSALIMX Tepesa OMOIOTMYEeCKOi HAayKOH — IO palMOHAIBHOMY IMPHPOIOINONIB30BAHUIO,
OXpaHe OKPYXKaIoIIeil cpeibl U 3T0POBbS JIIOJICH.

Ocoboe BHUMaHME YAEICHO HKOJOTHYECKOMY OOpa30BaHUIO M BOCIHUTAHHIO OOYYarOIIMXCH,
(OopMHPOBAHUIO Y HUX 3HAHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MUPA, IEHHOCTHBIX
OpPHEHTAIN, 4YTO CBUJECTEIbCTBYET O T'yMaHU3AI[MH OMOJIOIMYECKOro 00pa3oBaHMs.

[Tpu oT6Gope pazmena DKOIOTUS HCIOIB30BaH KYJIbTYPOCOOOPA3HBINA MOIX0/I, B COOTBETCTBUU C
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KOTOPBIM OOYYaroIIHecs: TOJDKHBI YCBOUTH 3HAHHMS U YMEHHS, HEOOXOIUMBbIC sl (hOPMUPOBAHUS
oOmmel KyJIbTyphl, ONPENEISIONICH aJeKBaTHOE IIOBEICHHE YENIOBEKa B OKpYXKalolleh cpeje,
BOCTPEOOBAHHBIC B )KU3HU U B IPAKTUUECKOMN JACATEIHHOCTH.

Jlns opraHu3ali BHEAYJTUTOPHOH CaMOCTOSTEIbHONH pabOThl CTYICHTOB, OBJIAJCBAIOIIUX
cneuuanbHocTaMu  CIIO  ecrecTBeHHO-HAYYHOTO MPOQHIsSs MPOPecCHOHATHHOIO 00pa3oBaHMA,
NpEeJCTaBIICH IPUMEPHBIH MepeyeHb pedepaToB (I0KIAI0B), HHANBUIYATbHBIX TPOCKTOB.

B mnpomecce u3ydeHmss XUMHH BaKHO (GOPMHUPOBATH HH()OPMAIMOHHYIO KOMIICTEHTHOCTH
oOyyaromuxcs. [lo3TroMy mpu opraHu3alMyd CaMOCTOATENbHOM pabOThl aKIIEHTHPYETCsS BHUMaHHE
oOyyaromuxcs Ha TMoOHcKe HH(pOpMAalMM B CpEACTBAX Macc-Menua, MHTepHere, yueOHOH u
CIELUANBHOM JIUTEpaType C COOTBETCTBYIOIIUM O()OPMIICHUEM U MIPECTABICHUEM PE3yJIbTAaTOB.

3. MECTO YYEBHOMH JJUCIHUILJINHBI B YYEFHOM ILJTAHE

B yueOnbix mmanax IIIICC3 gucnumniamHa BXOIUT B COCTAaB 00IIe00pa30oBaTENHHOTO y4eOHOTO
ukiIa. @opMupyeTcst B coOcTaBe TUCIMILINH 10 BEIOOPY U3 003aTeIbHBIX MPEAMETHBIX 00IacTe.

O0beM yueOHOM TUCIUIIMHBI M BUBI Y4eOHOU paboThI

Buj yueOHoi padoThl Oobvem uacoe/
3auemHbIx
eounHuy

MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 242/6,72
O0s3aTesibHAsI AyIMTOPHAsA yueOHAas Harpy3Ka (Bcero) 242
B TOM 4HUCIJIC:

n1abopaTopHbIE PaOOTHI 86

MPAKTUYCCKUC 3aHATHUSA
KoHcyJbTaumu K 3K3aMeHy 8
TIlpomesrcymounan ammecmayus 6 hopme IK3aMeHa 6
IIpomercymounas ammecmayus 6 chopme oudpgpepenyuposannozo 3auéma ¢ 1 cemecmpe

4. PE3YJIbTATHI OCBOEHMS YYEBHOM JUCIHUILIAHBI

OcBoenue coepxanus y4eOHON TUCITUTUIMHBI «@U3MKA M eCTeCTBO3HAHUE)», 00eCIIeYnBaeT
JTOCTHUKEHHE CTYICHTaMHU CIIECIYIOIINX Pe3yJIbTaTOB:
Pa3zgen duzuka

* AUYHOCMHBIX:

— JI1 4YyBCTBO TOPAOCTH M YBAXKCHHS K HCTOPHH M JOCTHXKCHUSM OTCUYCCTBCHHOM

(u3ndeckoll HaykH, (PU3UYECKH I'PaMOTHOE IOBEICHHE B MPOGECCHOHATBLHOU JIeATEIb-
HOCTH OBITY IIpH OOpalIeHUH ¢ MPHOOPAMH U YCTPOMCTBAMH,

— JI2 TOTOBHOCTHh K MPOJOJDKEHHUIO O00pa30BaHUs WM TOBBINICHUS KBaTU(PUKAINU B W3-
OpanHOll TIPO(eCCHOHATBLHOM JEATCIPHOCTH W OOBCKTUBHOEC OCO3HAHHE poOiu (u-
3UYECKUX KOMIIETEHIIUI B 3TOM;

— JI3 ymMeHHe HCIoIb30BaTh TOCTHIKEHHUS COBPEMEHHON (DM3MYCCKON HAYKH U (DH3UICCKUX
TEXHOJIOTUH 11 TOBBIIMICHUS COOCTBEHHOTO WHTEIUICKTYaJbHOTO pPa3BUTHS B
BBIOpaHHOM MPO(hEeCCHOHAIBHOMN JACATEILHOCTH,

— JI4 yMeHHEe caMOCTOSTEIbHO JOOBIBaTh HOBBIC JIJIsA ce0s1 (DM3MUYCCKUE 3HAHUS, UCIIONIb3YS
JUISL 9TOTO JOCTYITHBIC UICTOYHUKH HH(GOpMAIIUH;

— JI5 yMeHHe BBICTpauBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIIIEHHUS B KOMAaH/JIC 110 PEIICHUIO
o0IIuX 3a7a4;

— JI6 yMeHue ynpaBlTb CBOEU IMO3HABATENIHLHOM AESTEIbHOCTHIO, MIPOBOJUTH CAaMOOLIEHKY
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YPOBHSI COOCTBEHHOT'O UHTEIIJIEKTYaJIbHOTO PAa3BUTHS;

* MemanpeomMemHulx:

— M1 wucnoib30BaHUE PaA3IMYHBIX BHJIOB IO3HABATCIBHOM IESATEIBHOCTH I PCIICHUS
(¢bu3nMYecKuX 3ajad, IPUMEHCHHE OCHOBHBIX METOJOB I103HAHUS (HAOIIOJACHHUS,
ONMCAaHUs, H3MEPCHHs, DKCICPHUMEHTA) JUISi HM3YUYCHHS pa3JIMYHBIX CTOPOH OKpY-
JKarollel JeCTBUTEIbHOCTH;

- M2 wucnonb30BaHHE OCHOBHBIX HMHTEIICKTYaJbHBIX OIEpalMii: MOCTAaHOBKH 3a/a4H,
(hopmMyIupoBaHHMS THUIIOTE3, aHallM3a M CHHTE3a, CpaBHEHUs, OOOOIICHHS, CHCTe-
MaTH3allii, BBISABICHUS TPUYMHHO-CIICACTBEHHBIX CBS3€H, TOWCKA aHajaoros, (op-
MYJIMPOBAHHUS BBIBOJIOB I HM3YYEHHUS PA3IUYHBIX CTOPOH (PU3UYECKHX OOBEKTOB,
SIBIGHMH W TIPOIIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOAMMOCTh CTaJKHUBATHCS B
npodeccuoHaabHOM chepe;

- M3 yMeHue reHepupoBaTh HJCH M ONPEACIISITh CPeCTBA, HEOOXOAMMBIC IS UX pea-
JIA3aIUN;

— M4 ymeHHe HCIOJIb30BaTh Pa3jJWYHbIC MCTOYHHKH JJIS IMOJy4YeHHS (U3UUYECKOW HH-
(dhopmanum, OIIEHUBATH €€ JOCTOBEPHOCTH;

— M5 yMeHmne aHaIM3UpPOBaTh U MPEICTABIATH HHPOPMAIIMIO B PA3IMYHBIX BUIAX;

- M6 ymenue myOJIMYHO TPENCTABIATH PE3YIbTaThl COOCTBEHHOTO WCCIICIOBAHUS, BECTH
JTMCKYCCHH, JOCTYITHO U TAPMOHUYHO coUeTas coAepkaHue u GOopMbI MPEACTABIACMOMN
nHpOpMaINY;

* HnpeomMemHbIX:

—II1 chopMHUPOBAHHOCTH MPEJACTABICHUH O POJIM U MecTe (DM3UKH B COBPEMCHHOM Ha-
YYHOM KapTHHE MHUpa; IOHUMaHue (GU3MYCCKON CYIIHOCTH HaOIrogaeMbIX Bo BeeneHHoi
SIBJICHUH, poiu (U3UKH B (POPMHPOBAHUU KPYrozopa U (PyHKIHMOHAIBHOM I'PaMOTHOCTH
YyeJa0BeKa IS PeIICHUs MPAaKTHUYCCKUX 3a7ay;

- TI2 BmajgeHue OCHOBOIOJATAIOIMKMMHU (PU3MYCCKUMH IOHSATHIMHU, 3aKOHOMEPHOCTSIMHU,
3aKOHAMH W TEOPHUSMH; YBEPCHHOE HCIIOJIb30BaHUE (U3UYCCKOW TEPMHHOJIOTUHHI
CUMBOJIUKHU;

—II3 BnajgeHWe OCHOBHBIMH METOJAaMHM HAyYHOTO IIO3HAHMS, HCIOJIb3yeMbIMA B (DU3UKE
"HaOJIIOZICHUEM, OTTMCAHUEM, U3MEPEHHEM, IKCIIEPUMEHTOM;

- II4 ymenus oOpabaTeIBaTh pe3yJIbTAaThl H3MEPCHHUM, OOHApPYXHWBATh 3aBUCHUMOCTH
MEXay (GU3MYECKUMH BEIWYUHAMH, OOBSCHATH TOJYYECHHBIC DPE3YyJbTaThl M JEJaTh
BBIBO/IBI;

—I1I5 chopMupOBaHHOCTH YMEHHUS PELIATh (DU3UUYCCKHE 3aaUl;

—1I16 chopMHPOBAHHOCTH, YMCHHUS IPHMCHSATH NMOJYyYCHHBIC 3HAHUS IS OOBSICHCHUS
YCJIOBHMM TIpOTEKaHMs (DM3UYECKUX SBICHUN B MPHUPOE, MPodecCHoHaNbHOM cheper I
MPHUHATHS MPAKTUYSCKUX PEIICHUN B MOBCEIHECBHOMN KHU3HHU;

- II7 chopmMupoBaHHOCTH COOCTBEHHOM ITO3HMIIMHM IO OTHOIICHHIO K (DU3MUYECKOH HH(POP-
MaIluy, oJIy4aeMoOi 13 Pa3HBIX UCTOYHUKOB.

"®usuka'" (yrayOjaeHHBI YpOBeHb) - TpPe0OBaHMA K MNpPeAMETHbIM pe3yJbTaTaM
O0CBOEHHSI YIUIyOJIEHHOT0 Kypca (PM3HKHM JO0JKHbI BKJKOYATHL TPeOOBaHHS K pe3yJbTaTam
0CBOeHHs 0a30BOr0 Kypca U I0NOJHUTEIbHO OTPAKATh:

1) chopMHPOBAaHHOCTh CUCTEMBI 3HAHUH 00 00IMUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHsIX, MPEJCTaBICHUN O ACUCTBHHM BO BCeleHHOH (HU3MYECKUX 3aKOHOB, OTKPBITBIX B 3€MHBIX
YCIIOBUSX;

2) chOopMHUPOBAHHOCTh YMEHHS MCCIIEOBATh U aHAIU3UPOBATh Pa3HOOOpasHble (pusnueckue
SIBJICHUSI U CBOMCTBAa OOBEKTOB, OOBSCHATH MPHHIIUIBI PAOOTHI M XapaKTEPUCTUKA MPHOOPOB U
YCTPOUCTB, OOBSACHSITH CBA3b OCHOBHBIX KOCMHUECKUX O0OBEKTOB € re0(pU3MUECKUMH SBICHUSIMU;

3) BiageHUWE YMEHUSIMU BBIIBUTATh THIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIIOJIArarOIIMX
($U3NYEeCKUX 3aKOHOMEPHOCTEH M 3aKOHOB, IPOBEPATh UX JKCIEPHUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupyst LieTb UCCIEI0BAHNUS;

4) BnageHWEe METOAAMU CAMOCTOSTENILHOTO IUIAHUPOBAHHUS W TPOBENEHHUS (PU3MUECKUX
HKCIIEPUMEHTOB, OMMCAHUS W aHAINW3a MOJYYECHHOW M3MEpPUTENbHON HH(pOpMAINH, ONpeleiIeHUs
JIOCTOBEPHOCTH NOJIY4EHHOT'O pPe3yJIbTaTa;

5) chopMUPOBAHHOCTh YMEHUN MPOTHO3UPOBATh, AaHAJTU3UPOBATh U OIIEHUBATH MOCIEICTBUS
OBITOBOM U MPOM3BOACTBEHHOM JI€ATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ (PM3MUYECKUMU IIPOLIECCaMH, C
MO3UIMN YKOJIOTHYECKON OE30MaCHOCTH.

11



Pa3zpen XUMMUS

® JIUYHOCMHBbIX.

1.

YyBCTBO TOPAOCTH M YBWKEHUS K MCTOPUM U JOCTIDKEHUSIM OTEYECTBEHHOMN
XMMHUYECKOH HAyKH; XHMHUYECKH TPaMOTHOE IIOBEJICHHE B TPO(EeCcCHOHANBHON
JEATENLHOCTH U B OBITY IpH OOpAIIeHNH ¢ XUMUIECKUMH BEIECTBAMH, MaTepHaIaMu
U TIPOIIECCaMU;

TOTOBHOCTb K MTPOAOJDKEHHIO 00pa30BaHUs U MOBBIICHNUS KBATU(HUKAIIMKA B U30paHHON
npoeCCUOHATIBHON JIESITENBbHOCTH U OOBEKTUBHOE OCO3HAHHE POJIM XHMHUYECKHUX
KOMIIETEHITUH B DTOM;

YMEHHE HCIIOJIb30BATh JOCTIKCHUS COBPEMEHHOW XMMHUYECKOH HAyKH M XMMHUYECKUX
TEXHOJIOTUH Ui TOBBIIIEHUS COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO PpAa3BUTUS B
BBIOpPaHHOM PO eCCUOHATLHON 1eATEIIbHOCTH;

4. memanpeomemnuix:

1.

* npeom

1.

WCIIOJIb30BaHNE DPA3JIMYHBIX BHJIOB ITO3HABATEIBHON MAEATENBHOCTH M OCHOBHBIX
WHTEIUICKTYalIbHBIX  Omepanuii  (OCTAaHOBKK 3a7add, (OpMyJIMpOBaHUS THUIIOTE3,
aHaJIn3a U CUHTC3a, CPABHCHMU, 0606H_[6HI/I}I, CUCTCMATHU3allUH, BBISIBJICHUA ITPUIUHHO-
CIICZICTBEHHBIX CBS3€H, MMOMCKA aHAJOroB, (HOPMYITUPOBAHMS BBIBOIOB) JJISI PEILICHHS
IOCTaBJICHHOU 3aaa4yv, MPUMCHCHHUC OCHOBHBIX MCTOJAOB IMO3HAHHA (HaGHIO,Z[eHI/IH,
HAYYHOT'O KCIIEPUMEHTA) JUISl U3yUYEHUs Pa3IMYHbIX CTOPOH XMMUYECKUX OOBEKTOB U
mponeccos, C KOTOPbBIMUA BO3HHUKACT HGOGXOI[I/IMOCTB CTAaJIKUBATbCs B
npodeccuoHabHOU cdepe;

WCTIOJIb30BaHUE PA3TMYHBIX UCTOYHUKOB JUISI TIOJMYYCHHUS XUMHUYECKOH WH(pOpMaIny,
YMCHUC OHLOCHUTHL €€ HOOCTOBCPHOCTL [JIsI MJOCTHIKCHUA XOPOIIUX PE3YJIbTATOB B
npogeccuoHanbHOU cdepe;

EeMHbBIX:

c(hOpMHUPOBAHHOCTh TPEACTABICHUA O MECT€ XHMHUHM B COBPEMEHHOW HAy4YHOM
KapTUHE MHUpa; T[OHMMaHUE POJIM XUMHU B (OPMUPOBAHMM Kpyrosopa u
(YHKIMOHATBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS PAKTUUECKUX 3a1a4;
BJIAAICHUC OCHOBOIIOJIATatOIMNMMU XUMUYCCKUMU IMOHATHAMUA, TCOPUAMU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; yBEPEHHOE I0Jb30BAaHUE XHUMHUYECKOM TEPMHUHOJOTHUEH U
CHMBOJINKOM;

BJIa/ICHHE OCHOBHBIMHM METOJIaMH HAy4YHOT'O MO3HAHMS, HUCIOJIb3YEMbIMH B XUMHHU:
HaOII0JICHUEM, ONMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHUE 00padaThIBaTh,
OOBSCHATH pPE3yJbTaThl MPOBEACHHBIX OMNBITOB M JI€JaTh BBIBOJABI; TOTOBHOCTH M
CIOCOOHOCTH MPUMEHSTH METO bl TO3HAHUS MPU PEUICHUH NMPAKTUYECKUX 3a]1aY;
C(bOpMI/IpOBaHHOCTB YMCHUA HOaBaTb KOJIMYCCTBCHHBLIC OIICHKHW W IIPOU3BOAUTH
pacyeTsl 10 XUMHUYECKUM (OpMyJIaM U YpaBHEHUM;

BJIQJICHUE TpaBUJIAMH TEXHUKH O€30MaCHOCTH MpPHU HUCIHOJIb30BAaHUM XHUMHUYECKHUX
BEIIECTB;

c(OPMUPOBAHHOCTh COOCTBEHHOW TIO3WIIMM 10 OTHOLICHUIO K XHMHUYECKOU
nH(pOpMaLnY, TOTy4YaeMON U3 Pa3HbIX UCTOYHHUKOB.

Pa3znea BUOJIOI' U

1)JInunoctH

bIX:

JI1 - chopMUpPOBaHHOCTH YyBCTBA FOPAOCTH U YBaXKEHUS K UCTOPUU M JOCTHXKEHUSIM OTEUECTBEH-
HOM OMOJIOTHYECKON HAayKH; MPEICTaBICHUS O IIEJIOCTHON €CTeCTBEHHO-HAyYHOU KapTHHE MUPA;
JI2 - noHrMaHue B3aMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAaYK, UX BIMSHUS Ha
OKPY’KaIONIYIO Cpey, SKOHOMUYECKYIO, TEXHOJIOTUYECKYIO, COIIMATIBHYIO U 3TUYECKYIO Cephl
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NesITeIbHOCTH YEJIOBEKa;
JI3 - ctocoOHOCTH UCTIONB30BATh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpPA B
oOpazoBarenbHON U TPO(ECCHOHATTLHOMN ACATEIHPHOCTH; BO3MOKHOCTH HH()OPMAITMOHHOMN CPEIbI
111 o0ecTiedeHns: MPOAYKTUBHOTO CaMOO0Pa30BaHus;

JI4 - BnageHue KyabTypoil MBIIIJICHUS, CTIOCOOHOCTH K 0000IICHUIO, aHAIN3Y, BOCTIPUSTHIO
nH(popmanuy B 00JaCTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IIEJIA U BBIOOPY ITyTel €€ JOCTHKEHUS B
npodeccuoHabHOU cdepe;

JI5 - ctocoOHOCTh PYKOBOJICTBOBATHCS B CBOCH IEATETLHOCTA COBPEMEHHBIMH MTPUHIIHITAMH
TOJIEPAHTHOCTH, TUAJIOTa U COTPYTHUYECTBA; FTOTOBHOCTH K B3aUMOJICHCTBUIO C KOJIJIeraMu, padote
B KOJIJIEKTHBE;

JI6 - TOTOBHOCTB MCIIOIB30BATh OCHOBHBIE METO/IbI 3AIMTHI OT BO3MOKHBIX MIOCIEACTBUNA aBapUid,
KaTacTpo(, CTUXUIHBIX OECTBUIA;

JI7 - obnananue HaBbIKaMK 0€30MMacHON pabOTHI BO BpeMsl MPOEKTHO-UCCIIEI0BATEILCKON U
IKCIIEPUMEHTAILHOU NeSTEIbHOCTH, TIPH UCIIOJIb30BaHUHU J1a00paTOPHOTO 000Dy IOBAHMUS;

JI8 - ciocoOHOCTH UCTIONB30BaTh MPHOOPETEHHBIE 3HAHUS U YMEHHUSI B IPAKTUYECKON NEATEIIbHOCTH
Y TIOBCETHEBHOM JKU3HHU I COOTIOICHUS Mep TPODUIAKTUKY OTPABICHUN, BUPYCHBIX U IPYTUX
3a00JIeBaHUM, CTPECCOB, BPEAHBIX MPUBBIUEK (KypEHHUs, AIKOTOJIN3Ma, HAPKOMaHUN ); IPaBUI
MOBEJICHUS B IPUPOJIHOM CPELE;

JI9 - rOTOBHOCTH K OKa3aHUIO EPBOM MOMOIIIH MPH TpaBMax, MPOCTYIHBIX U APYTUX 3a00JI€BaHUSIX,
OTPaBJICHUSIX TUIIEBBIMU TPOTYKTAMHU.

2)MeranpeaMeTHBIX:

M1 - oco3HaHHE COUATILHON 3HAYUMOCTH CBOCH Mpodeccun/crenuaibHOCTH, 00JIajaHne
MOTHBAIIMEH K OCYIIECTBICHHUIO MPOPECCUOHATBHON AESITETbHOCTH;

M2 - IOBBIIIICHHE UHTEJUIEKTYaIbHOTO YPOBHSI B MPOIIECCE U3YICHUS OMOIOTUIECKUX SBIICHUM;
BBIIAIOIIMXCS IOCTH)KEHUN OMOJIOTHH, BOIIEAIINX B OOIIEUEIOBEYECKYIO KYJIbTYPY; CI0XKHbBIX U
IIPOTUBOPEUYUBBIX ITyTE€H Pa3BUTHS COBPEMEHHBIX HAYUHBIX B3IUIA0B, UJEH, TEOPUH, KOHLEIILIUN,
runores3 (0 CyImHOCTH U IPOUCXOXKICHUH KU3HU, YEJIOBEKa) B X07e pabOThI C pa3IMYHbIMU
WUCTOYHUKAMU WH(OPMAIINY;

M3 - ciocoOHOCTH OPraHU30BbIBATH COTPYIHUYECTBO €AUHOMBIIIIEHHUKOB, B TOM YHCJIE C
MCIOJIb30BAHUEM COBPEMEHHBIX HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI;

M4 - cnocoOHOCTh MOHUMATH MPUHIIUITH YCTOWYHUBOCTH M TIPOYKTUBHOCTH KUBOM TIPUPOIBI,
MyTH €€ U3MEHEHUS TI0]l BIMSHIEM aHTPOIIOTEHHBIX ()aKTOPOB, CIIOCOOHOCTH K CHCTEMHOMY
aHaJIM3Y TTI00aJbHBIX 3KOJOTHYECKUX MPOOIIeM, BOIIPOCOB COCTOSHUS OKPY KAIOIIel CpeIbl U
pPalMOHAIBHOTO UCTIOJB30BAHUS IPUPOIHBIX PECYPCOB;

MS5 - yMeHHne 000CHOBBIBATh MECTO U POJIb OMOJIOTHYECKUX 3HAHUHN B MMPAKTUUECKOU
NeSTeNbHOCTH JIIOJIEH, pa3BUTUH COBPEMEHHBIX TEXHOJIOTHI; OTPEACIIATh )KUBbIE OOBEKTHI B
MIPUPO/IE; MPOBOJAUTH HAOIIOIEHUS 32 SKOCUCTEMAMH C 1I€JIbI0 UX OMKCAHUS U BBISABICHUS
€CTECTBEHHBIX U aHTPOTIOTCHHBIX U3MEHEHHIT; HAXOUTh M aHATHU3UPOBATh HH(HOPMAITHIO O KUBBIX
00BLEeKTax;

M6 - ciocOOHOCTH MPUMEHATH OMOIOTHYECKHE U SKOJIOTUYESCKUE 3HAHUS JIJISl aHATTN3a TTPUKIIaTHBIX
po0JieM X035HCTBEHHOU JeSTETbHOCTH;

M7 - cnocoOHOCTB K CAaMOCTOSITENILHOMY TTPOBECHUIO UCCIICAOBAHUM, TIOCTAHOBKE €CTECTBEHHO-
HAy4YHOTO 3KCIIEPUMEHTA, UCIIOJIb30BAHUIO UH(POPMALIMOHHBIX TEXHOJIOTUN JJIs PEIICHUS] HAyUYHBIX
U IpoecCHOHANBHBIX 3371a4;

MS8 - cmocoOHOCTH K OIIEHKE ATHYECKUX aCTIEKTOB HEKOTOPHIX MCCIICIOBAHUN B 00JIaCTH
OUOTEXHOJIOTUHU (KIOHHPOBAHUE, HCKYCCTBEHHOE OIJIOJJOTBOPEHHE).

3)IpeameTHbIX:
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11 - chopMupoBaHHOCTH TIPEICTABICHUNA O POJIU M MECTE OMOJIOTUH B COBPEMEHHOM HAayYHOH Kap-
THUHE MUpa; MOHUMaHHE POJIH OMOJIOTUU B POPMHUPOBAHUH KPYro3opa U (HyHKIIMOHAIEHON
IPaMOTHOCTH JIJISl peUICHHS MPAKTUYECKUX 3a/1a4;

12 - BnasieHne OCHOBOMOIATAIOIIUME IMMOHATHSAMH U MIPEICTABICHUSMH O )KUBOW IPUPOJE, ee
YPOBHEBOH OpTraHU3allU U 3BOJIOLNHU; YBEPEHHOE MOJIb30BaHUE OMOJIOTUYECKONH TEPMUHOIOTHEN 1
CHMBOJINKOM;

13 - BnajieHne OCHOBHBIMHM METO/IaMU HAyYHOTO MMO3HAHUS, UCIIOIb3yEMbIMU IPU OHMOJIOTHYECKIX
MCCIICIOBAaHMSIX J)KUBBIX OOBEKTOB M SKOCHCTEM: OITMCAHUEM, U3MEPEHUEM, ITPOBEACHNUEM
HaOJI0/IEHUH; BBISIBICHHE U OLIEHKA aHTPOIIOTEHHBIX U3MEHEHU B IPUPOJIE;

14 - chopMupoBaHHOCTH YMEHUN OOBSICHATH PE3YJIbTAaThl OMOJIOTHYECKUX SKCIIEPUMEHTOB, PEIIaTh
3JIeMEHTapHbIEe OMOIOTHYECKUE 3a1a4H;

I15 - chopMUPOBaHHOCTH COOCTBEHHOM TO3UIINH 10 OTHOIIEHUIO K OMOJIOTH4ecKol nH(pOpMaIuy,
MOJIy4aeMOi U3 pa3HbIX HCTOUYHUKOB, TTI00ATbHBIM KOJIOTUYECKUM MpobdiieMaM U My TsIM UX
pereHus.

Pa3nesa IKOJIOT'UA

* INYHOCTHBIX:

JI1-ycTOHYMBBII MHTEPEC K HCTOPUH U JOCTHXKEHHSIM B 00J1aCTH SKOJIOTHH;

JI2-roTOBHOCTB K MPOJOIIKEHUIO 00Pa30BaHMs, TOBBIIMICHUIO KBAIM(PUKAIIMKA B H30paHHOU TTPO-
(beccuoHaIbHON NeSTeNbHOCTH, UCTIONB3YS OTYyUYEHHBIC YKOJIOTUYECKUE 3HAHUS;

JI3- 00BbeKTUBHOE OCO3HAHKE 3HAUMMOCTH KOMITETEHIINI B 00JIaCTH SKOJIOTUH JJIsl YeJIOBeKa U
0011IecTBa;

JI4-ymeHus nmpoaHanu3upoBaTh TEXHOTEHHBIC TTOCIISACTBUS ISl OKPYKAIOIEH Cpeibl, OBITOBOM U
MIPOU3BOJICTBEHHOM IEATEIILHOCTH YEJIOBEKa;

JI5- TOTOBHOCTBH CAaMOCTOSITENTLHO JTOOBIBATH HOBBIC [T C€0s1 CBECHHSI SKOJIOTHYECKON HampaB-
JICHHOCTH, UCTIONbB3YS ISl 3TOTO TOCTYITHbIE UCTOYHUKU UHPOpMAIUY;

JI6-yMeHue ynpaBisiTh CBOEH MO3HABATENBLHOMN AESITEIIbHOCTHIO, MPOBOAUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;

JI7-ymeHue BhICTpauBaTh KOHCTPYKTUBHBIE B3aUMOOTHOIIECHHUS B KOMAH/IE TI0 PEIICHUIO 00X
3aJ1a4 B 00JIaCTH SKOJIOTHH;

* MeTanpeIMeTHBIX:

MII1- oBnageHne yMEHUSIMA U HaBbIKAMU PA3JIMYHbBIX BUJOB O3HABATEIBHOMN NE€ATEIbHOCTHU IS
M3YYEHHUSI pa3HbIX CTOPOH OKPYXKAlOIIei cpebl;

MII2-npumMeHeHrne OCHOBHBIX METOJIOB MO3HAHMS (ONMCaHUs, HAOIIOAEHHS, SKCIEPUMEHTA) JUIs
M3YYEHHUSI Pa3IMYHbIX IPOSBICHUI aHTPOIIOI€HHOTO BO3ACHCTBUS, C KOTOPHIMU BO3HUKAET
HEOOXOIMMOCTh CTAJIKUBAThCA B IPOodecCnoHanbHOM chepe;

MII3- ymeHnue onpenensaTs Leiau U 3a/1a4u e TeIbHOCTH, BBIOMPATh CPECTBA UX JOCTHKCHUS Ha
MPaKTHUKE;

MII4-yMeHne ucnoab30BaTh Pa3IMYHbIe HCTOUHUKH JIJIs TOJTYYEHUSI CBEACHUN SKOJIOTMYECKOM
HAIPaBJIEHHOCTH U OLIEHUBATh €€ IOCTOBEPHOCTD I JOCTUKEHMSI IOCTABJICHHBIX LENeH U
3ajady;

* IpeAMeTHBIX:

IT1- copMHUpPOBaHHOCTH MPEACTABICHUH 00 SKOJIOTHYECKOM KyJIbType KaK yCIOBUU JTOCTHKECHHUS
yCTOMYMUBOTO (COATaHCUPOBAHHOTO) Pa3BUTHS OOIIECTBA U MIPUPO/IBI, SKOJOTUUECKHUX CBSI3SX B
CHCTEME «4eJIOBEK—O0O0IIeCTBO—IIPUPOIaY;

[12- chopMHUpPOBAaHHOCTH IKOJIOTUYECKOTO MBIIIICHUS U CTIOCOOHOCTH YUUTHIBATh U OLICHUBATh

HKOJIOTHYECKHUE TTOCJIEACTBUS B Pa3HbIX cepax ACATEIbHOCTH;
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[13- BnageHne yMEHUAMHU IPUMEHSTH SKOJIOTMYECKUE 3HAHUS B )KU3HEHHBIX CUTYAIIUSX,
CBSI3aHHBIX C BBIIIOJIHEHHUEM THUIITUYHBIX COLIMATIBHBIX POJIEH;

[14- BmaneHne 3HAHUSAMHU SKOJIOTUUECKUX UMITEPATUBOB, TPAKIAHCKHUX MTPaB U 00s3aHHOCTEH B
o0JacTu FHEPTO- U pecypcocOepekeHUs B MHTEPECaX COXPAHEHUS OKPYKAIOIIEH CPEIbl, 3I0POBbS
# 0€30ITaCHOCTH JKU3HU;

I15- chopMUPOBAHHOCTH JINYHOCTHOTO OTHOIIECHUS K AKOJIOTUYECKUM IIEHHOCTSIM, MOPAJIbHOM
OTBETCTBEHHOCTH 3a SKOJIOTMYECKHE MOCIIECICTBUS CBOMX JIEUCTBUI B OKPY KAIOIIEH Cpelie;

I16 - chopMUPOBAHHOCTH CIIOCOOHOCTH K BBITTOTHEHUIO TIPOEKTOB IKOJIOTUIECKHI
OPHUEHTUPOBAHHON COIMAIBLHOMN JACATEIHHOCTH, CBI3aHHBIX C IKOJOTUYECKON O€30IaCHOCTHIO
OKpY>KarOIIEH Cpelibl, 3I0POBbEM JIFOJEH U MOBBILIEHUEM UX DKOJIOTHYECKON KYJIBTYPHI.
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5. COAEPXXAHHUE YUEBHOU JACIHUITINHBI
Pa3zgen ®du3zuka

BBenenue

®dusuka — GyHIaMEHTaIbHAS HAyKa O TIPUPOJIC.

EcrecTBeHHO-Hay4YHBId METOJ IIO3HAHMS, €r0 BO3MOXXHOCTH M TPaHHUIbI IPUMECHUMOCTH.
DKCIEPUMEHT M TEOPHUs B MPOIIECCe MO3HAHUS MPUPOJIBI. MoienupoBaHue GU3NICCKUX SIBICHUN
U mpoieccoB. Poib 3KCnepuMEHTa W TEOPUM B IIpoOllecCe MO3HAHHWsS HpUpOAbl. Duszmueckas
BenuyuHa. [lorpemrHocT U3MepeHu (PU3NYEeCKHX BEIMYUH. DU3MYECKUE 3aKOHBI [ paHUIIBI
MIPUMEHUMOCTH (DM3UYECKUX 3aKOHOB. [IoHATHE O (U3UYCCKON KapTUHE MUpaA. 3HAYCHHE (PU3UKHU
npu ocBoeHuu npodeccuii CIIO u cnenmansHoctei CITO.

Jlabopamopnbvle pabomol

Ompenenenne MIOTHOCTA TBEPOTO TeJ MPABUILHON (HOPMBI.

1. Mexanuka

Kunemarmka. Mexannueckoe aBmxkenue. Ilepememenne. Ilyts. Ckopocth. PaBHOMepHOE
NpsIMOJIMHEHHOE JBMXKEHHUE. YCKopeHue. PaBHomepeMeHHOE TPSIMOJUHENHOE JBUXKEHHUE.
CBoOomHOe majeHue. JIBukeHHE Tena, OpOIIEHHOIO IIOf YIJOM K TOPHU30HTY. PaBHOMEpHOE
JIBHKEHHUE TI0 OKPYKHOCTH.

3akonsl Mexannku HororTona. IlepBwiii 3akoH Hrroroma. Cuma. Macca. Mmmynsc. Bropoi
3akoH HproToHa. OCHOBHOM 3aKOH KJIAaCCHYECKOM IuHAMHKH. Tperwit 3akoH HproToHa. 3akoH
BCEMHpPHOTO TAroTeHus. ['paBurammonnoe noie. Cuita tsoxect. Bec. CiocoObl m3MEpeHUs MacCChI
tes. Cuabl B MEXaHHKE.

3akoHbl cOXpaHeHHMsl B MeXaHHMKe. 3aKOH COXpPaHEHHS HMITyjlIbca. PeakTUBHOE IBHKCHHUEC.
Pa6ora cunpl. PaboTa moTeHInaabHBIX cUl. MomHOCTh. DHeprusa. Kunetndyeckas

sHeprus. IloTreHnmuanpHas 3Heprus. 3aKOH COXpaHEHHS MeXaHWu4deckoul sHepruu. Ilpu-
MEHEHHE 3aKOHOB COXPaHEHMU.

Hemoncmpayuu

3aBHCUMOCTbH TPACKTOPHUH OT BHIOOPA CHCTEMBI OTCUCTA.

Buabsl MEXaHUUECKOTO IBHKCHUS.

3aBUCUMOCTb YCKOPEHHUS TeJla OT €r0 MacChl U CUJIBI, IEMCTBYIOINIEH Ha TEJIO.

CnoxeHue cui.

PaBeHCTBO M IPOTHBOMNOJIOKHOCTS HAlIPaBICHUS CHIJI JICUCTBHUS U IPOTHUBOJACHCTBHUS.

3aBHCHUMOCTb CHIIBI YIIPYTOCTH OT Ac(hopMaIuu.

Cunel TpeHus.

HeBecomocTs.

PeakTuBHOE ABUXKEHUE.

[Iepexon moTeHIIMAIBHOM PYHEPTUN B KHHETHUECKYIO U 00paTHO.

Jlabopamopnuie pabomul

Onpenenenue yCKOpEHUs MPHU PaBHOYCKOPEHHOM JIBUIKEHUH.

2. OCHOBBI MOJICKYJISIPHOH (PU3NKH M TEPMOAMHAMHUKH

OcHOBBI MOJIEKYJISIPHO-KHHeTHYeCKOW Teopun. WMaeanbHblii ra3. (OCHOBHBIC TOJOXKCHHS
MOJIEKYJIIPHO-KMHETUYECKOM TeopuHu. Pa3sMeppl M Macca MOJIEKYJd M aToMOB. bpoyHOBckoe
nemkeHne. Juddysusa. Cunel M 3HEPrHUsS MEKMOJICKYISIpHOTo B3ammojacicTBusa. CTpoeHHe
razoo0pa3HbIX, JKUIKUX W TBEpAbIX Tesl. CKOpOCTH ABMIKEHUS MOJEKYJI M WX H3MEpEHHUe.
WNneanpubiit ra3. JlaBiaenue ra3za. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOM TEOpUHU
ra3oB. Temmeparypa u ee u3MepeHHe. ['a30Bbie 3aKOHBI. AOCONIOTHBIH HYJIb TEMIIEPaTyphI.
TepMmoanHamMuueckas mKajga TeMIIEpaTyphl. Y paBHEHUE COCTOSHUS UACaIbHOTO ra3a. MoJisipHas
ra3oBas IIOCTOSIHHAS.

OcHoBbl TepMoaMHAMMKH. OCHOBHBIC TIOHSTHS U OIpeneieHus. BHYTpeHHss >Heprus
cucTeMbl. BHYTpeHHSIs1 dHEprus HjaeaabHOro rasa. Pabora m Temiora kKak (oOpMBI Iepeaadu
sHeprur. TemoeMKocTh. Y AelIbHas TEIIOEMKOCTh. Y paBHEHHE TeruioBoro Oamanca. [lepBoe Hagaio
TepMoauHAMHUKH. AauabatHeiid nporecc. [Ipuanun aeiictBus ternoBoi Mamuabl. KIT/I TermoBoro
nsurarens. Bropoe Havalio TepMOAMHAMHMKU. TepMOIMHAMHYEcCKas IKajla TeMIeparyp.
XosionuiabHbIE MalIMHbL. TemnoBbie ABUraTenu. OxXpaHa mpupobl.
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CeoiictBa mapoB. lcmapenne m KoHaeHcanus. HachlleHHBIM map W ero cBoicTBa. AO-
COJIOTHass M OTHOCHUTCJIbHAsA BJIAXHOCTH BO3JyXa. Touxka POCHI. KI/IHGHI/IG. BaBI/ICI/IMOCTB
TeMIepaTypbl KUTICHUsSI OT naBiyieHUs. Ileperpersiii map U €ro UCIoJIb30BaHUE B TEXHUKE.

CpoiicTBa kKHAKOCTeH. XapaKTEpUCTHKA JXHAKOTO COCTOSHHS BellecTBa. IloBEepXHOCTHBIN
CJION KUJIKOCTH. DHEPTHS MOBEPXHOCTHOTO CJIOS. SIBJICHUSI HA TpaHUIIE KUJKOCTU C TBEPIbIM
TenoM. KanunnsipHele sIBICHHUS.

CpoiicTBa TBepabIX Ted. XapakTePUCTHKA TBEPJOrO COCTOSHHS BeElIeCTBA. YIPYyTrHUe
CBOMcTBa TBepAbIX Tell. 3akoH I['yka. MexaHWdecKrHe CBOMCTBA TBEpABIX Ted. TemroBoe
pacuMpeHue TBEPABIX TeJ U )KUAKOCTEH. [[naBnenue u KpucTasin3amnus.

Jemoncmpayuu

JIBm>xeHrne OpPOYHOBCKUX YaCTHII.

HMuddys3us.

N3MeHeHUe NaBICHUS ra3a ¢ HK3MEHEHHUEM TEMIIEPaTyphl IIPU MMOCTOSHHOM 00bheMe.

H3oTtepmuueckuii u ©300apHBIi IPOIECCHI.

N3MeHeHre BHYTPECHHEH YHEPTHH TEJI IIPH COBEPIICHUU PAOOTHI.

Mojenu TeIIOBBIX IBUTaTEIICH.

Kumnenue BoabI pu NOHMKEHHOM JIaBJICHUH.

IIcuxpomeTrp ¥ TUTPOMETP.

SIBneHus MOBEPXHOCTHOTO HATSXKEHUS U CMAauMBaHMS.

Kpucramisl, amopdHbIC BelecTBa, )XUAKOKPHUCTATUTUYECKUAE TEa.

Jdabopamopnsie pabombi

IIpoBepka 3akona bonns-MapuoTra.

N3mepenne abCoOMFOTHON U OTHOCUTEIIFHON BIaXKHOCTH BO3AyXa.

Omnpenenenne Ko hUIIMEHTA TOBEPXHOCTHOTO HATSXKEHUS BOJIBI.

Omnpenenenne ko3 pureHTa TMHEHHOTO paCIIMPEHUs TBEPABIX TEJ MPU HarPEBAHHH.

3. DIeKTpOAUHAMHUKA

JieKTpHUUYecKoe MmoJie. DJICKTpUUECKUE 3apsabl. 3aKOH coXpaHeHus 3apsna. 3akoH Kyiona.
OnekTpudeckoe 1moje. Hanps:KeHHOCTh 3IEKTpUUECKOro most. IIpuHIHIT Cyleprno3unun moJei.
Pabora CUII 3JIEKTPOCTATHYECKOTO OJIA. IToTennuan. Pa3zHocth IIOTEHIAAJIOB.
DKBHUMNOTEHIIMAIbHBIE TTOBEPXHOCTH. CBS3b MEXKIY HANPSHKEHHOCTHIO M PA3HOCTHIO MOTEHIIMAIOB
AJIEKTPUYECKOro Touisl. JMAJIeKTpUKrW B 3ekTpudyeckoMm mnoJie. [lomsgpuzanusi AUAIEKTPUKOB.
[IpoBoaHuKHU B 3ekTpuueckoM mojie. Konaencaropsl. CoeluHEHNE KOHICHCATOPOB B OaTapero.
DHeprus 3apsHKEHHOT0 KOHAEHcaToOpa. DHEPTUs SJICKTPUUECKOTO TOJIs.

3aK0oHBI MOCTOSTHHOTO TOKA. YCIIOBHUS, HEOOXOIUMBIC JUISI BO3HUKHOBEHHUS W IIOJICPIKAHHS
37eKTpruueckoro Toka. Cuiia Toka M IJIOTHOCTh Toka. 3akoH Oma jis ydactka memnu 6e3 D/C.
3aBUCHUMOCTh 3JICKTPUUECKOTO CONMPOTHUBIIEHHSI OT MaTepuala, JUIMHBI U TJIOIIA U MONEePEYHOro
CEUEHMUS TPOBOJHUKA. 3aBUCUMOCTh DJIEKTPUUECKOTO COIMPOTUBJICHUS MPOBOJHUKOB OT
TEeMIIEpaTyphbl. DIEKTPOABHXKYINAS CHJIa HCTOYHMKA TOKa. 3akoH OMa il TOJHOW IIEIH.
CoenuHenne MpoBOIHUKOB. CoeTMHEHNE NCTOYHMKOB AJISKTPHYCCKOM SHEpruu B Oarapero. 3aKoH
Jlxoyns—IJlenma. Pabota 1 MOIITHOCTH AJIEKTPHUYCCKOTO TOKA. TerioBoe AeiCTBUE TOKA.

DJIeKTPUUYECKH TOK B MOJaynpoBogHuKax. CoOCTBEHHAs] MPOBOJUMOCTH IOTYITPOBOAHUKOB.
[ToaynpoBOAHUKOBBIE TTPUOOPHI.

MarnutHoe moJjie. BekTop HMHIyKIIMM MarHuTHOro mnojs. JlelicTBMe MarHUTHOTO IOl Ha
MPSAMOJIMHEHHBIN MPOBOJHUK ¢ TOKOM. 3akoH Awmrmepa. B3aumonelicTBue TOKOB. MarHUTHBIN
MoToK. PaboTa 1mo nepemMenieHuio MpoBOJHUKA ¢ TOKOM B MArHHUTHOM I10Jie. J[elicTBe MarHUTHOI'O
moyist Ha ABwkymmiica 3apsana. Cuna Jlopenna. OnpenelcHue yACIbHOTO 3apsjga. Y CKOPHTEIU
3apsKEHHBIX YaCTHII.

DJIeKTPOMATHUTHAsT MHAYKIHSA. DJEKTpOMAarHUTHAs WHAYKIUA. BuxpeBoe siekTpuyeckoe
noJsie. CaMOMHIYKIIMSA. DHEPTUsl MAarHUTHOT'O TTOJIA.

Jemoncmpayuu

BzaumopeicTBre 3apsSKEHHBIX TEI.

[IpoBOAHUKH B 3IEKTPHUYSCKOM IIOJIE.

JAMBIEeKTPUKH B DJIEKTPUUECKOM IIOJIE.

Kongencaropsl.

TemnoBoe JeiicTBUE PICKTPUUSCKOTO TOKA.

CoOcTBeHHas U TPUMECHask IPOBOIUMOCTD MOJIYIPOBOTHUKOB.
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[TonynpoBOAHUKOBBIN THO,.

Tpanszucrop.

OmnbIT OpcTena.

BzaumogeiictBre MTPOBOAHUKOB C TOKaMH.

OTKJIOHEHHUE JIEKTPOHHOI'O MTyYKa MAarHUTHBIM ITOJIEM.

DIIEKTPOABUTATEb.

DIIeKTPOU3MEPHUTEIIbHBIC ITPHOOPHI.

DJIeKTpOMarHuTHas UHAYKIIUS.

Onsitel ®apanes.

3aBucuMocTh DJC caMOMHIAYKIMHA OT CKOPOCTH M3MEHEHHUS CHUJIBI TOKA M WHAYKTUBHOCTH
MPOBOJIHUKA.

Pabora snekTporeneparopa.

Tpanchopmarop.

Jdaoopamopnuwvie pabomui

N3ydeHue 1ierneit HOCTOSHHOTO TOKA.

OnpeneneHue yaeaIbHOTO CONPOTHUBIICHUS MTPOBOIHHUKA.

Onpenenenne DJ1C u BHyTPEHHEr0 CONMPOTUBIICHUS UCTOUYHUKA HAMPSKCHUS.

HccnenoBanre 3aBUCHMOCTH MOIITHOCTH, IMTOTPEOJIIEMOM JIaMITOl, OT HAIPsDKCHUS Ha ee

3aKUMax.

4. Kosie0aHus ¥ BOJIHBI

Mexanuveckne kojedanus. KoiiebarenpHOe JBrOKeHHE. ['apMOHMYECKHE KOJICOAHMS.
CB0OOHBIC MEXaHHMYECKHE KoyicOaHus. JIMHEHHbIE MEXaHHUYECKHE KO0JIeOATEIbHBIC CHUCTEMBI.
[IpeBparenue 3HEPrun IpH KojaedaTenbHOM ABMKeHHH. CBOOOIHBIC 3aTyXalOINUEe MEXaHUYECKUE
KoJicOaHus. BRIHYK/ICHHbIC MEXaHUYECKHE KOJICOaHMS.

Ynpyrue BoJiHbI. [loniepeuHbie U MPOJIOJIbHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBI. Y PaBHEHUE
mIockor Oerymield BoiHBI. WHTepdepenmus BomH. [lonsarue o mudpakumm BONH. 3BYKOBBIC
BOJIHBI. YJIbTPa3BYK M €ro NpUMEHEHUE.

DJleKTPOMAarHuTHhIe KoJiedaHusi. CBOOOJHBIC DJIEKTPOMArHUTHBIC KoycOaHms. Ilpe-
BpallleHNe YHEPTUHU B KOJIeOATEIbHOM KOHTYpE. 3aTyXarolue IEKTPOMArHUTHBIE KOJICOAHMUS.
['enepaTtop He3aTyxaromuX SJICKTPOMArHUTHBIX KoJieOaHWil. BBIHYXJIEHHBIC SJEKTPUYCCKUEC
konecOanus. Ilepemenubelii TOk. ['eHepaTop TmepeMeHHOTOo ToOKa. Pabora ®W MOIIHOCTH
IepeMeHHoro Toka. I'eHepatopel Toka. TpaHchopmaTopsl. TOKH BBICOKOH YacCTOTHI.
[Tonyuenue, nepenaya U pacupeaeaeHue dIeKTPOIHEPTHH.

DJIeKTPOMATHUTHbIE BOJIHBI. DJICKTPOMAarHUTHOE II0JI€ KaK OCOOBIM BHJ MaTCpPHH.
DeKTpoMarHuTHbIE BOJHBI. BuOparop ['epria. OTKpeITHIN KOJIeOaTeNbHBIN KOHTYp. M300peTeHune
panuo A. C. IlonoBwim. [ToHsiTHE O paarocBs3u. [IpuMeHeHne 31eKTpOMarHUTHBIX BOJIH.

Jlemoncmpayuu

CB0OOHBIC M BEIHYKJACHHBIC MEXaHUUECKHE KOJICOaHMS.

Pesonanc.

OO0pa3zoBanue B pacIpOCTPAHECHHUE YIIPYTHX BOJIH.

YacToTa KojebaHuii 1 BEICOTA TOHA 3BYKA.

CB0OOIHBIC SJIEKTPOMArHUTHBIC KOJICOaHMS.

OcnumiorpaMmmMa IepeMeHHOr0 TOKa.

I/ISHy‘-IeHI/IC U IIPUEM DJICKTPOMArduTHBIX BOJIH.

Panuocss3sb.

Jdaoopamopnuvie pabomui

OnpeneneHre YCKOPECHHUS CBOOOTHOIO NaJiCHUS C IIOMOIIBIO MAaTEMaTUYECKOTO
MasgTHUKa.V3y4yeHune 3JIeKTpPOMarHUTHBIX KoJIeOaHUH C MOMOIIbIO ocuuiorpada.

5. OnTuka

IIpupoaa cBera. CKOpOCTh PaCHpOCTPaHCHHUS CBETA. 3aKOHBI OTPaXKEHHUS W MPEIOMIICHUS
ceeta. [lomHoe orpakenune. JImu3pl. ['na3 kak ontudeckas cucrema. OnTHYCCKUE PHOOPHI.

BoanoBbie cBoiicTBa cBera. MuaTepdepenmus cBera. KorepeHTHOCTh CBETOBBIX JIyYeH.
HNHTepdepeHss B TOHKHUX IUICHKax. VMcmoib3oBaHHME MHTEPPEpPCHIIMM B HayKe W TEXHHKE.
Judpaknus cBeta. Judpakius Ha ImelIH B HapauIeibHbIX Jydax. JludpakipoHHas perieTka.
[Toustue o romorpaduu. IMonsgpuszanms monepedHbIXx BoOJIH. Ilomspusanus cBera. Jlucmepcus
ceera. Buasl crmektpoB. CrekTpbl uciyckanus. CIIEKTphI MOMVIONMICHUSA. YIbTpauoIeTOBOE H
HH(ppakpacHoe u3yueHus. PeHTreHoBckue y4yu. X mpupoja u cBoMcTBa.

Hemoncmpayuu
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3aKOHBI OTPAKCHUS U MPEIIOMIICHHS CBETA.

IlonHoE BHYTpEHHEE OTPaXKCHUE.

Onruueckuie TpuOOPLL.

HNHTepdepeHnus cpeTa.

Jludpakius ceera.

IlonydyeHue crexkTpa ¢ IMOMOIIBIO IPU3MEI.

[TonydyeHue cekTpa ¢ HOMOIIbIO TH(PAKIIMOHHON PEIICTKH.
CrieKTpocKoI.

Jdabopamopnsie pabomoi

OmnpenaeneHue mokazaress IPEIOMICHUS CTEKa.
Onpenenenye JIMHBI CBETOBOI BOJHEI ¢ MTOMOIIBIO TU(PPAKITHOHHONW PEIICTKH.
Habnronenune ciekTpoB ¢ TOMOIIBIO CIIEKTPOCKOTIA.

6. Dj1eMeHThI KBAHTOBOW (PU3UKHU

KBanToBasi ontuka. KBantoBas runore3a [lnanka. ®@oTonsl. BHenHui (oTO3IEKTpUYCCKUMA
s dexr. Bayrpennuit pororddext. Tumsl poTos16MEHTOB.

dusuka aroma. Pa3BuTue B3rJA10B Ha CTPOEHHUE BEHIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
CIleKTpax Bojopoaa. AneprHas Mmomenb atoma. OnbeITel D.Pe3epdopaa. Mogens aTroma Bogopoia o
H.bopy. KBanToBBIC TeHEpPaTOPHI.

®du3uka aToMmHoro aapa. EcrecTBeHHas paanroaKTHBHOCTh. 3aKOH PagMOAaKTHBHOTO pacIiaja.
CnocoObl HAOMIONCHUS W PETUCTPAIUN 3apsHKEHHBIX dacTull. Dddext BaBumoBa — YepeHkoBa.
Crpoenne atoMHOro sijapa. Jlepexkr maccel, SHEprus CBSI3M M yCTOHYHMBOCTH ATOMHBIX SIZCP.
Snepnbie peakiuu. MckyccTBEHHAs! paJuOaKTUBHOCTD. JleieHue Tsxensix sjaep. Llemnas simepHast
peakuusi. Ymnpapisemas IlienHas peakuus. AnepHuiii peaktop. IlomydeHue paanoakTUBHBIX
W30TOMIOB M WX TMpPUMEHEHHE. buonoruueckoe JEeUCTBUE PaJUOAKTUBHBIX HW3JYUCHUH.
DJIeMEeHTapHbIC YaCTHUIIBI.

Jlemoncmpayuu

dotorddekr.

JIuHeiyaTbie CIEKTPHI pa3IMYHbIX BEILIECTB.

IIpumepHbIe TeMbl pedepaToB (I0KJIANAOB),
HHIMBHIYAJIBHBIX IPOCKTOB

Anexcauap ['puropseBud CTOJIETOB — PYyCCKHM (DU3HK.

Anexcanap CrenanoBud [lomoB — pycckuii yueHbIH, H300peTaTeIb Paamo.
AJlbTepHAaTHUBHAsA YHEPreTUKA.

Annpe Mapu AMnep — OCHOBOITIOJIOKHHUK 3IEKTPOTUHAMUKH.
ACHHXPOHHBIN ABHUTATEIb.

ATtomuas ¢usuka. M3oromsl. [IpuMeHeHnEe pauoaKTUBHBIX H30TOIIOB.
Bopuc CemenoBuu SIkobu — husmk u u300peTaTeib.

Benuuaiinme oTKphITHS (DH3UKH.

Bubl aeKTpUYecKUX pa3paaoB. DIESKTPUUSCKUE pa3psibl Ha CIyKOe YemoBeKa.
INomorpacdus u ee MpUMEHECHHE

Jludpakius B HAIICH KU3HU.

Kuakue KprucTamibl.

Hrops BacunbeBuu KypuatoB — (pusmk, opranuzatop aTOMHON HaAYKH U TEXHUKH.
Hcaak HproToH — co3mareib KI1acCHYeCKOr (hU3UKH.

Hcnonb3oBaHmne 31€KTPOIHEPTUU B TPAHCTIOPTE.

Knaccudukanms v XxapakTepuCTUKH 3JIEMEHTAPHBIX YaCTHII.
KoHcTpyknimoHHasi MPOYHOCTH MaTepralia U €€ CBSI3b CO CTPYKTYPOI.
KoncTpykiius u BUbI J1a3epoB.

JlazepHbIe TEXHOJIOTUHU U WX HCIIOJIb30BaHUE.

Jleonapio 1a Bunum — ydeHbIi 1 1300peTaTeb.

Maiikn @apajeii — co3aaTelib yudeHHUs 00 3JICKTPOMArHUTHOM IT0JIE.

Makc Inank.

Metoa Me4EHBIX aTOMOB.

Metoapl HaOMIOCHUS U PETUCTPAIIUN PATMOAKTUBHBIX U3JIYYCHUN U YaCTHII.
Muxaunn BacunbeBrnd JIOMOHOCOB — YU€HBIN SHIIUKIONEIUCT.

Mogenu aroma. OnbsiT Pezepdopaa.

MonekyIapHO-KUHETUYECKask TEOPUS HICATbHBIX Ta30B.

MonHust — ra30Bblid pa3psig B IPUPOAHBIX YCIOBUSAX.
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HanoTtexHomorust — MeXIUCIUIUIMHAPHAS 00J1acTh (PyHIaMEHTATBLHON U PUKIaL "
HOW HayKH U TEXHUKHU.

Huxkona Tecna: »xu3Hb 1 HEOOBIYaHiHBIC OTKPBITHUS.

Hunbc bop — oaun u3 co3paresneii COBpeMEeHHOH (PH3UKHU.
OObscHeHre (hOTOCHHTE3a C TOUKH 3PCHUS (DU3UKHU.

Onrudeckue sBJICHUS B TIPUPOJIE.

IlepeMeHHBIN 3JICKTPUYECKUN TOK U €r0 IPUMEHECHUE.

[1ma3Ma — deTBepTOE COCTOSTHUE BEUIECTBA.

[Ipumenenue siAepHBIX PEAKTOPOB.

[Ipupona dheppomaraeTusma.

[TpoGneMbI 3K0JIOTHH, CBSI3aHHBIC C UCTTOJIH30BAHUEM TEIIJIOBBIX MAIITHH.
[IpousBoacCTBO, Nepeaaya U UCIOJIb30BAHUE IICKTPOIHEPTHH.
PeakTuBHBIC ABUTATEIN U OCHOBBI pa0OTHI TEIIJIOBOM MAITUHBI.
PentrenoBckue nyuu. Mcropus otkpseiTus. [Ipumenenue
CoBpeMeHHas CIIyTHUKOBAsSI CBS3b.

CoBpeMeHHas (u3nUecKas KapTHHA MUPA.

VibpTpa3Byk (mojgydeHue, CBOMCTBA, MPUMEHCHUE).

YrpaBisieMblid TEPMOSJICPHBIN CUHTE3.

YckopuTtenu 3aps)KEHHBIX YaCTHII.

dusznka U My3bIKa.

du3nueckue CBOMCTBA aTMOC(hEPHI.

DOTORNEMEHTHI.

dororpdexr. I[lpumenenune spienus Gorodddekra.

Xanc Kpuctuan Dpcren — OCHOBOIIOJI0KHHUK 3JICKTPOMarHeTU3Ma.
[ITkana 3J1eKTpOMarHUTHBIX BOJIH.

DKOJOTHYECKHUE MPOOIEMBbI M BO3MOXKHBIC ITYTH MX PEIICHUS.
DJIEKTPOHHAs MPOBOJUMOCTh METaIOB. CBEPXIIPOBOAMMOCTb.

Pa3zpea XUMMUA

BBenenue

Hay4nple METOIBI TO3HAHUS BEIIECTB M XUMUYECKHX SIBIICHHNA. POIIb SKCIIeprMEHTa ¥ TEOPUH B
XHUMHHU. MOI[GJII/IpOBaHI/Ie XUMHUYCCKUX IMpOLECCOB. 3HaueHune XUMHNHU npu OCBOCHHUHN
cnernuansHocTeit CITO ectecTBeHHO-Hay4HOTO MPOduUis MpoPecCHOHATBHOTO 00pa30BaHUS.

1 Opraanygeckas XuMust
1.1. OcnosHnvle nouamus opeanuueckou Xumuu U Meopus CMPOeHUs  OPeaAHUYECKUX
COeOUHeHUll

IIpenmer opranuvyeckoid xumuu. IlpupogHble, HCKYCCTBEHHbIE W  CHUHTETHYECKHUE
opranuyeckue Beulectsa. CpaBHEHNE OPraHUYECKUX BEUIECTB C HEOPTraHUYECKUMH.

BanentHocTh. XuMHYECKOe CTpOEHHE KaK TMOPSAOK COEAMHEHHUS aTOMOB B MOJIEKYJBI TIO
BAJICHTHOCTH.

Teopusi crpoennsi opranuveckux coeauHeHuii A.M. ByrtiepoBa. OCHOBHBIE MONOKEHUSA
TEOPUU XMMHUECKOTO cTpoeHus. 3oMepust u uzoMepbl. Xumuueckue GopMyssl U MOJEIHA MOJIEKY T
B OPraHUYECKON XUMUHU.

Knaccudurkanusi opraHuveckux BemecTB. Kiaccudukanus BEImeCTB IO CTPOSHUIO
YIJIEPOAHOIO CKelleTa M HaJu4Mi0 (YHKIMOHAIBHBIX rpymm. ['omonoru u romosorus. Hauana
HomeHknarypsl [IUPAC.

Knaccupukauus peakuuii B Opranudeckoil Xummuu. Peakiyu npucoeIMHeHus

(TuapupoBaHMs, TAIOTEHUPOBAHUS, THIPOTAIIOTCHUPOBAHUS, TUIpaTanuu). Peakim

OTILIEIUICHUS (ACTUAPUPOBAHNUS, AETUAPOTATIOTEHUPOBAHUS, IeruapaTayn). Peakuuu
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3amenieHus. Peakium nsomMepuzanuu.

Hemoncmpayuu

Mojenu MOJIEKyJ1 TOMOJIOTOB M U30MEPOB OPraHUYECKUX COETUHEHHI.

KauecTBeHHOE 0OOHapy)eHUE yTIIepo/ia, BOJOPO/Ia U XJIopa B MOJIEKYJIaX OPraHuIeCKUX
COCTUHEHU.

Jlabopamopnwiii onvim
H3roroBnenue Moenei MOJIEKYJ OPraHUYECKUX BELIECTB.
Pemenue 3amau Ha HaxoxaeHue hopmyi. CoctaBiaeHue Gopmy.
Ilpoghunvusvie u npogheccuonansvro 3navumoie rnemenmol cooeprcanus. Ilousrue o cyoerpare
U peareHTe. Peakiium OKuCIeHus: 1 BOCCTAaHOBJIEHHS OpraHu4ecKux BemiecTB. CpaBHEHHE
KJIacCU(UKALMU COeTMHEHUN U KJIacCU(PHUKAIMK PEaKIUi B HEOPraHUYECKON 1 OpraHn4YecKoi
XUMUH.

1.2.Venes000poowvi u ux npupoomsie ucmouHuxu

AJslkaHbl. AJKaHbI: TOMOJIOTHUYECKUN PAJl, U30MEPHUS U HOMEHKJIATypa alKaHOB. XHUMHUYECKHUE
CBOMCTBa aJikaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEIlIEHUEe, pa3JIoKEHUE, IErHIpPUpPOBaHUE.
[IpumeHeHne aikaHOB Ha OCHOBE CBOMCTB.

AJIKeHBbI. DOTWIEH, €ro TmoJydeHue (JAeTUIPUPOBAHHEM dTaHa, JICTIOJUMEPHU3AIHNCH
MIOJINATHIIEHA). ["'oMoIornueckuil psij, U30Mepusi, HOMEHKIIaTypa aJKEHOB. XMMUYECKHE CBOWCTBA
STWJICHA: TOpPEHWE, KaudeCTBEHHbIE peakiuu (oOeclBeYrMBaHWE OPOMHOW BOJBI M PpacTBOpa
IIepMaHraHaTa Kajius), ruaparanus, noiumepusanus. [IpuMenenne sTuineHa Ha OCHOBE CBOMCTB.

Juenbl u kayuyku. [loHsTHE O IOMEeHAaX Kak YIJIEBOJAOPOJAX C JIBYMSl JIBOMHBIMHU CBSI3SIMH.
ComnpsiokeHHbIE JIUEHBl. XUMHUYECKHEe CcBoiicTBa OyTtaameHa-1,3 u wu3ompeHa: oOeclBeYMBaHHE
OpOMHO¥H BOJBI M TTOJIMMEpHU3AIIUs B Kayuyku. HaTypanbHbIi 1 CHHTETHYECKHE KaydyKku. Pesuna.

AJIKMHBI. ATICTHIIEH. XUMHUYECKHE CBOMCTBA alleTHUJICHA: TOPEHHE, 0OeCIBEUMBaHNE OPOMHOM
BOJbl, INPUCOCAVHEHUN XJIOPOBOAOpOAA M rujparanus. I[IpumeHeHue aneruieHa Ha OCHOBE
CBOMCTB. MexKiiaccoBas M30MEpHUsl C AJIKAIUCHAMMU.

Apenbl. benzon. Xwumuueckue CBOHCTBa O€H30JIa: TOPEHHE, pEaKIMu 3aMEIICHH
(raoreHupoBanue, HUTpoBaHue). [I[pumenenne OeH3071a HA OCHOBE CBOMCTB.

IIpupoaHble HCTOYHUKH YIJIeBOAOPOAOB. [[pupoaHbIil ra3: cocTaB, IPUMEHEHUE B KAUECTBE

TOTLIINBA.

Hedts. CoctaB u nepepadborka HedTu. [leperonka nedtu. HedrenpoaykTs.

Hemoncmpayuu

['openue MeTaHa, STUJICHA, alleTUIICHA.

OTHollleHNE MeTaHa, STWJICHA, alleTHWIeHa W OeH30Jla K pacTBOpaM IMEepMaHTaHaTa Kalus U
OpOMHO¥ BoJIE.

[TomydeHnue 3TuIeHA peakIUeil Oeruaparaldyd 3TaHOoJa, aleTHIeHa — THAPOIM30M KapOuaa
KaJIbLUA.

PasnoxkeHne kaydyyka TIpU  HAarpeBaHWM, WCIBITAHWE TMPOAYKTOB  PA3JIOKECHHS  Ha
HENpeeIbHOCTb.

Komnekuust o6pasuoB Hedtu u HePrenpoaykroB. Komnekmus «KamMeHHBIN yroib U MpOAYKIHS
KOKCOXMMHUYECKOTO IIPOU3BOICTBAY.

Jlabopamopnuvie onvimul
O3HakoMIIEHHE ¢ KOJUIEKIIMEH 00pa3ioB He()TH U IPOLYKTOB €€ nmepepaboTKH.
O3HakoOMJICHHE C KOJUIEKIINEH KayqyKOB M 00pa3IiaMu U3/IeITUH U3 PE3UHBI.
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Ilpogpunvnvie u npogheccuonanvro 3nauumole 3;1eMeHmMbl COOEPHCAHUA.

[IpaBuno B.B. MapkoBaukoBa. Knaccudukanus n Ha3HaueHne kayuykoB. Kinaccudukanms u

Ha3HaueHHe pe3uH. BynkaHnuzanus kaydyka.

[Tonydenue aneTusieHa MUPOJIM30M METaHa U KapOUIHBIM criocoboM. Peakius nmomumepusanuu
BUHUIXJIOpUAA. [lomMBUHUIXIIOpUA U ero mpuMeHeHue. Tpumepusanus aeTuieHa B OEH301I.

[Tonsitue 00 skcTpakiuu. BoccraHoBneHne HUTPOOEH30J1a B aHUIIWH. [ OMOJIOTMYECKUU DS
apeHoB. Tomyous. HurpoBanue Tosryosa. Tporui.

OcHoBHbIE HampaBiIeHUS MPOMBIIUICHHOH epepadoTKH MPUPOTHOTO rasa.

[MomyTHbI# He(TAHOM Ta3, ero nepepadoTka.

[Tporieccyl TPOMBITIUIEHHOM TiepepaboTku HepTH: KpeKWuHT, pudopMuHT. OKTAaHOBOE YHUCIIO
OCH3MHOB U IIETAHOBOE YMCIIO TU3EIHHOTO TOIIUBA.

Kokcoxumuueckoe npou3BOACTBO U €0 MPOTYKIIHS.

1.3.Kucnopoocooepoicawue opeanuyeckue coeOuHeHus

Cnuprsl. [lonyuenune sTtaHona OpoKEHHWEM TJIOKO3bI W THUIApaTaiued stuiieHa. [ uapoKcHIIbHAS
rpynna kak ¢yHKuuoHaimbHas. [loHsATHE O TpeAeTbHBIX OJHOATOMHBIX CIHMPTaxX. XHUMHYECKHE
CBOMCTBAa 3TaHONA: B3aUMOJCICTBHE C HaTpueMm, oOpa3oBaHHE MPOCTHIX MU CIOXHBIX A(PUPOB,
OKHCJICHUEC B aJIBACTHUI. HpI/IMeHeHI/Ie 9TaHOJa Ha OCHOBE CBOWCTB. AJIKOI‘OJII/IBM, €ro 1nmocCiacacrBusa
JUIS OpraHu3Ma 4ejioBeKa U MpeayInpekIcHue.

I'manepuH  Kak MNpeACTaBUTENb MHOTOAaTOMHBIX crnupTOB. KadecTBeHHas peakuus Ha
MHOI'0aTOMHBIE CIUPTHL. [IpuMeHenue riunepuHa.

®enos. Puznveckrue U XMMUYECKHE CBOMCTBA (heHosa. B3anMHOe BIHMsIHUE aTOMOB B MOJIEKYJIe
¢deHona: B3aMMOACHUCTBUE C THAPOKCUIOM HATpUs M a30THOW kucioTol. Ilpumenenue ¢eHona Ha
OCHOBE CBOWCTB.

Aabaeruapl. Ilonstue 00 anpaeryaax. AspaerugHas Tpynna Kak —(QYHKIHMOHAIbHas.
dopManpIerua U €ro CBOMCTBA: OKUCICHUE B COOTBETCTBYIOLIYIO KHUCIOTY, BOCCTAaHOBIICHHE B
COOTBETCTBYIOIUN crnupT. [lomyueHue anabAETHAOB OKHCIEHHEM COOTBETCTBYIOIIMX CIIMPTOB.
[Tpumenenne hopmanbaeruia Ha OCHOBE €r0 CBOMCTB.

KapOonoBble kuciaorbl. [lonstHe o0 kapOOHOBBIX KucioTax. KapOokcuibHas rpymma Kak
GbyHKIMOHANbHAs. ['OMOJIOTMYECKUH psAJ MPENEeNIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tomyyenne KapOOHOBBIX KHCIIOT OKHCIIEHHEM albJIeTHJ0B. XUMHUYECKHE CBOMCTBAa YKCYCHOU
KHCJIOTBI: O0IME CBOMCTBA ¢ MUHEPAIbHBIMU KHCIOTAaMH U peakius srepudukanuu. [Ipumenenue
YKCYCHOM KHMCJIOTbI HA OCHOBE CBOMCTB. BbIcIIne )KUPHBIE KUCIOTHI HA IPUMEPE NaIbMUTUHOBOU U
CTE€apUHOBOM.

Caoxnblie 3¢upbl 4 Kkupbl. [lomydenue cinoxubix 3pupoB peaknuent arepuduxanun. CroxHbIe
3¢upkI B IpUpoJe, ux 3HaueHue. [IpuMeneHme ciokHbIX 3(UPOB Ha OCHOBE CBOWCTB.

Kupsr kak cnoxxknabie d3upsl. Kitaccudukamnms xupoB. XuMUYECKHE CBOMCTBA JKUPOB: THIPOIIU3
U TUAPUPOBAHUE KUAKUX )KUPOB. [ [puMeHenue ;KupoB Ha OCHOBE CBOMCTB. MbLa.

YraeBoabl. YrieBoasl, HX KiIaccu(UKAIF: MOHOCAXapuabl (TIIFOK03a, (PYKTO3a), TUCaXapH bl
(caxapo3a) u momucaxapuasl (Kpaxmai U IEe/UTI0I03a).

I'mroko3a — BemiecTBO ¢ ABOMCTBEHHOM (DYHKIMEH — aibAeTHI0CIUPT. XUMHUECKHE CBOWCTBA
TJIFOKO3BI: OKUCJICHHE B TIFOKOHOBYIO KHCIIOTY, BOCCTAHOBIIEHHE B COPOHT, CIUPTOBOE OpOXKEHUE.
[IpumeneHue riaroKo3bl HA OCHOBE CBOMCTB.
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3HaueHWE YIJIEBOJOB B JKUBOW TMpUpOJE W KU3HM uyenoBeka. I[loHsiTHe o0 peakmusx
TTOJIMKOHACHCAIIMU ¥ TUIPOJIN3a Ha PUMEPE B3aMMOIIPEBPAIICHUH: TIIFOKO3a <« TMOJHUCaXapH/I.

Hemoncmpayuu

OKwuCIIeHHEe CIUPTa B abIACTH/I.

KauecTBeHHbIE peakiiii Ha MHOTOATOMHbBIE CITUPTHI.

PactBopuMocTh (eHOMa B BOJIe TIPU OOBIYHON TEMIIepaType U HarpeBaHUH.

KauecTBenHbIe peakiuu Ha (hEeHOJI.

Peakiust cepeOpsiHOTO 3epKaia albJerHI0B U TITIOKO3HI.

OxkuclieHne anbJeruioB U III0KO03bl B KUCIOTY C MOMOIIbIO ruapokcuia meau (11).
KadectBennas peakius Ha kpaxmai. Komekmus 23pupHbIX Mace.

Jlabopamopnuvie onvimul

PactBopenue rinunepuHa B BoAe M B3aumojeiictBue ¢ ruzapokcupom menu  (II).
CBo¥iCTBa YKCYCHOM KUCIIOTHI, OOIIME CO CBOMCTBAMH MHUHEPATLHBIX KHUCIIOT.
B3aumoneiicTBre TIIOKO3BI M caxapo3bl ¢ ruapokcuaoM meaun (I1).

KauecTBeHHas peakuus Ha Kpaxmall.

Ilpogunvusvie u npogheccuonanvno 3nauumvle I1eEMEeHmMbl COOEPHCAHUAL.

MeTunoBBIM COUPT U Er0 UCTOJIB30BAHUE B KAYECTBE XUMHYECKOTO ChIPbs. TOKCHUYHOCTD
MeTaHoJIa U MpaBujia TEXHUKHU 0€30MacHOCTH IIpU paboTe ¢ HUM. DTHIICHTJIMKOIb U €r0
npuMeHeHne. TOKCHYHOCTD STHJICHTIIMKOJIS U IIPaBUJIa TEXHUKHU 0€30MIacCHOCTH IIpH paboTe ¢ HUM.

[Toryuenue ¢eHona U3 NPOAYKTOB KOKCOXUMUYECKOTO MPOU3BOICTBA U U3 OEH3011a.
[MonmukonaeHcanus popmanpaeruaa ¢ peronom B heHoIoGpopMaTbACTHIAHYIO CMOITY.
Aneransaerug. [lonsitue o keToHax Ha mpuMepe anetoHa. [[pumeHeHne aleToHa B TEXHUKE U
MIPOMBIIIIIEHHOCTH.

MHuoroo6pa3ue KapOOHOBBIX KHCIOT (LIABEIEBOW KHCIOTHI KaK JBYXOCHOBHOMW, aKPHIIOBOM
KHCJIOTHI KaK HETIpeeTbHOM, OEH30MHON KUCIOTHI KaK apOMaTHUECKOMN).

[TnerkooOpa3yrome mMacia. 3aMeHa KUPOB B TEXHUKE HEMHINEBHIM ChipbeM. CHHTETHYECKHE
MOIOIIIE CPE/ICTBA.

MomnodHoKuCcI0€ OpoKeHHE TIIOKO3bl. Kuciomonounsie mpomykThl. CHIIOCOBaHHE KOPMOB.
HutpoBanue uemntonossl. [IupokcuiivH.

1.4.430mcooeporcawyue opeanuueckue coeounenus. Ilonumepol

Amunbl. [Tonstue 06 amuHax. Anudarudeckue aMUHbBI, UX KJIacCU(PUKAIMSI U HOMEHKJIATypa.
AHUITUH KaK opraHuyeckoe ocHoBaHue. [lomydeHue aHwinvHa W3 HUTpoOeH3oma. [IpumeHeHHE
aHWJIMHA Ha OCHOBE CBOWCTB. AMHMHOKHCJIOTBI. AMHHOKHCIOTHI Kak aMdoTepHbIe
OM(YHKIIMOHATbHBIE OpPraHUYECKHE COCAWMHECHHs. XHUMHYECKHE CBOWCTBA aMHUHOKHUCIIOT:
B3aUMOJICHCTBHE C IMIEJIOYaMH, KHUCIOTaMH W JAPYr C JApyroM (peakiusi TOJUKOHEHCAIIUN).
[TentuaHas cBsA3p U noaunenTuabl. [[puMeHEHNE AMUHOKHCIIOT HA OCHOBE CBOMCTB.

Beaxnu. [lepBuunas, BTOpHUHasi, TPETUYHAS CTPYKTYPhI O€JIKOB. XMMHUYECKUE CBONCTBA OEIKOB:
rOpeHue, JeHaTypalys, T’uIpoIn3, IIBETHbIE peakiuu. bruongornueckue QyHKIUN OEIKOB.

IMoaumepsl. benku u nonucaxapuibl Kak OMOMOTUMEPHI.

Ilmactmacesl. [lonydyeHue mNONMMEPOB peaKUME MOJMMEpPHU3aMU U TOJMKOHJICHCAIUH.
TepMomiacTU4HbBIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niacrmace.

BoJiokna, ux knaccupukanus. [lonydyenne BonokoH. OTaenbHbIE PEACTABUTENN XUMUYECKUX
BOJIOKOH.

Hemoncmpayuu
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B3anMoelicTBUe aMMHaKa M aHWINHA C COJITHOM KUCIOTON. Peakiys

aHWJIMHA ¢ OPOMHOM BO/IOM.

JlokazatenbcTBO Hamu4us (yHKIIMOHAIBHBIX TPYIII B pACTBOPaX aMUHOKHCIIOT.
PacTBOpeHue u ocaxaeHne OEIKOB.

[{BeTHBIC peakuu OEIKOB.

I'opeHune nTuybero nepa v WEPCTAHON HUTH.

Jlabopamopnuvie onvimol

PactBopenune 6enkoB B BOJIE.

OO6Hapy:xeHune 0elKOB B MOJIOKE U MSICHOM OYJIbOHE.

JNlenatypanusi pactBopa Oenka KypHUHOTO SHIa CIHUPTOM, PACTBOPAMH COJIEH TSKEIBIX
METAJIJIOB U MIPU HarPEBaHUH.

Ilpakmuueckue 3anamusn

Pemenne skcriepuMeHTATBHBIX 3371a4 HA WACHTU(DUKAIIMIO OPTaHUYECKUX COCTUHEHUH.

Pacno3naBanue miactTMacc v BOJIOKOH.

Ilpoghunvusvie u npogheccuonanvro 3HauuMble r71eMEHMbl COOEPHCAHUA. AMIUHOKATIPOHOBAS

kucioTa. KanmpoH Kak npejacraBuTeb MOJIHMAMHIHBIX BOJIOKOH. Vcronb30BaHne THIpOIn3a

0€TIKOB B MPOMBIIUICHHOCTH. [TOMUBUHUIXIIOPH I, TONUTETPAPTOPITUIIEH (TE(IIOH).

®denonodopmanbaeruaabie mactMaccesl. Lemrymnonn. [IpoMeIieHHOE TPOU3BOACTBO

XUMHUYECKHX BOJIOKOH.

OO0mas 1 HeopraHu4ecKasi XUuMHUsi
2.1. Ocrognbie nonsmus u 3aKOHbL XUMUU

OcHoBHbIe TOHATHSA XuMHH. BemectBo. AtoM. Moiekyna. XHUMUYECKUH DJIEMEHT.
Annotponus. [IpocTeie u cioxkHbIe BeniecTBa. KauecTBEHHBINM U KOJTMYECTBEHHBIN COCTaB BEIIECTB.
Xumuueckue 3Haku U ¢Gopmynbl. OTHOCHUTENBHBIE aTOMHAsi U MOJIEKYJIIpHast Macchl. KonmuuecTBo
BElIEeCTBA.

OcHoBHbIe 3aKOHBI XuMHHM. CTexuoMeTpusi. 3aKOH COXPaHEHHS MacChl BEHIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHON CTPYKTYphI. 3aKOH ABOTaJIpO U CICJICTBUS U3 HETO.

PacuetHpie 3amauM Ha HAXOXKICHUE OTHOCUTEIBLHOW MOJIEKYJISIPHOM Macchl, OIpeIeTICHHe
MacCOBOM JOJM XUMUYECKUX JIEMEHTOB B CII0)KHOM BEIIECTBE.

Hemoncmpayuu

Mopnenu aTOMOB XUMHUYECKUX JIEMEHTOB.

Mopenu MONEKYJT MPOCTHIX M CIIOKHBIX BellecTB (mapocTtepskaeBbie u CTioapTa— bpurieba).

Komtekius mpocThIX U CIIOKHBIX BellecTB. HekoTopkle BemecTBa KomdecTBoM 1 Moib. Monenb

MOJISIPHOTO 00beMa ra3os.

Annorponust ¢pochopa, KUCIOPOa, OJIOBA.

Ilpogunvusvie u npogheccuonanvro 3nauumple InemMeHmsl CO0EPHcAnusA. AJITOTPOIHBIC

Mo udUKaIK yriepoaa (anmas, rpadur), kuciaopoaa (KUcIopo, 030H), 0J0Ba (cepoe u enoe

0110B0). [IoHATHE 0O XMMUUECKON TEXHOJIOTUH, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.

2.2. [lepuoouueckuii 3axon u Ilepuoouueckas cucmema xumuueckux snemenmos /. 1.
Menoeneesa u cmpoenue amoma

Ilepunonnuecknii 3axkon /.. MenpneneeBa. Otkpoitue /.M. MenneneessiM Ileproaunueckoro
3akoHa. [lepuomnyeckuii 3akoH B (opmynupoBke [[.M. MenaeneeBa. [lepuognveckas tabnuia
XUMHYECKHUX DJIEMEHTOB — Tpadudeckoe OTOOpakeHHE NEepUOAMYEcKOro 3akoHa. CTpykTypa
MEPUOINYECKON TaOIHIIBL: TIEPHUOABI (MasIble U OOJBIITNE), TPYIIHI (TJIABHAS U TOOOYHAS).

Cmpoenue amoma u Ilepuoouueckuit 3axon /I.U. Menoeneeea. ATom — ClI0)KHasi 4acTHUIIA.
Anpo (MpOTOHBI W HEHUTPOHBI) U AJIEKTPOHHAs oOosouka. M3ortombl. CTpoeHHE 3JIEKTPOHHBIX
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000J109€K aTOMOB 3JIEMEHTOB MaJIbIX Mepuo0B. OCOOCHHOCTH CTPOCHUS AJIECKTPOHHBIX 000J0UEK
aTOMOB 3JIEMEHTOB OOJIBIIUX MEPHOAOB (TIEPEXOTHBIX 37eMeHTOB). [loHsATHE 00 OpOUTANIX. S-, p- U
d-opOuranu. DeKTpoHHBIE KOHOUTYPAIIUH AaTOMOB XUMHUYECKHX JIEMEHTOB.

CoBpemennas ¢opmynupoBka [lepuoguueckoro 3akona. 3Hauenue [leproaudeckoro 3akoHa u
[Tepuonuueckoit cucteMbl Xumuyeckux sjeMeHToB [[.M. MeHneneeBa niisg pa3BUTHS HAYKU U
MMOHUMAaHUS XUMUYECKON KapTUHBI MUpA.

Hemoncmpayuu

Paznuunsie hopmel [lepuoanueckoii cuctembl XumMudeckux 3nmeMenToB [[.1. Menpaeneena.
JluHamMuueckue TabnuLbl 11 MoaenupoBanus [leproandeckoit cucteMbl. DIEKTpU3alus Tel 1
HUX B3aUMOJCUCTBHUE.

Jlabopamopnbwiit onvim

MonenupoBanue noctpoeHus [lepuoanaeckoil TaOIUITBI XUMUYECKUX DJIIEMEHTOB.
Ilpoghunvusvie u npogheccuonanvro 3nauumple rj1emMeHmul cooeprcanus. PaanoakTHBHOCTb.
Hcnonp3oBaHre pafuoakTUBHBIX H30TONOB B TEXHUUECKUX 11eJIAX. PEHTTeHOBCKOE M3NTyueHue 1
€ro UCIIOJb30BaHUEC B TCXHUKE U MCAUIINHE. MO,Z[GJII/IpOBaHI/IG KakK MCTO/] MPOTHO3UPOBAHUA
CUTYalllu Ha MPOU3BOJICTBE.

2.3 Cmpoenue gewecmsa

Honnas xumu4eckasi cBsi3b. Katnonsl, nx oOpa3oBaHHe M3 aTOMOB B pe3ylibTaTe Mporiecca
OKHUCJICHHA. AHHUOHBI, MX O00pa3oBaHHME M3 aTOMOB B pe3yJbTaTeé MpOIEecca BOCCTAHOBJICHUS.
WNonHass cBsA3p Kak CBsI3b MEXAY KAaTMOHAMU M AaHMOHAMHM 3a CYET BJEKTPOCTAaTHYECKOTO
nputsbkenus. Kimaccudukaiyst HOHOB: 1O COCTaBy, 3HAKY 3apsjia, HATUYUIO THAPATHOW 00O0JIOUKH.
HNonnble kpuctaiuinueckue pemerkd. CBOMCTBA BEIIECTB C MOHHBIM THUIIOM KPHUCTAIMYECKOM
PEIIEeTKH.

KoBanenTHasi xumMu4yeckasi cBsizb. MexaHnu3M 00pa30BaHUsI KOBAJICHTHOU CBsI3M (OOMEHHBINA 1
JIOHOPHO-AKIENTOPHBIN ). DIEKTPOOTpULIATENbHOCTh. KOBanieHTHBIE MOISIpHAs U HEMOJISIPHAs CBSI3U.
KpaTtHoCTh KOBasiEeHTHOM CBSI3U. MOJIEKYJISIpHBIE U AaTOMHbBIE KpUCTAJIMYECKUE peneTku. CBoiicTBa
BEILIECTB C MOJICKYJISIPHBIMUA U @TOMHBIMHU KPUCTAINTMYECKUMH PELICTKAMH.

Mera/uinyeckass CBsA3b. MeTraunueckass KpPUCTAUIMYECKAs pPEIHIETKa W METANIMYecKas
XUMHYECKas CBsA3b. PDU3NYECKUE CBOMCTBA METAILJIOB.

ArperaTHble COCTOSIHUSI BellleCTB U BOJOPOJAHAasi CBA3b. [Bepaoe, KUIKOE U Ta3000pazHOe

CcOCTOsIHMS BemlecTB. llepexox BemliecTBa M3 OJHOTO arperaTHOro COCTOSIHUSL B JIPYTOe€.

Bonopoanas cBs3b.

Yucreie BemectBa U cMecu. [loHsatue o cmecu BemiecTB. ['OMOreHHBIE U TETEPOTEHHBIE CMECH.
CocraB cMeceii: 00beMHast 1 MacCcoBast JIOJIM KOMITIOHEHTOB CMECH, MacCOBast JTOJISI IPUMECEH.

MucnepcHble cucteMsl. [lonarue o aucnepcHoii cucteme. [ucnepcHas (asza u aAucnepcuoHHas

cpena. Knaccuduxarms nucnepcusix cucteM. [IoHATHE O KOJTOUIHBIX CUCTEMAX.

Jemoncmpayuu

Mogenb KpUCTaUIMYECKON PEIIETKH XJIOpUAa HATPHS.

OO6pa31pl MUHEPAJIOB ¢ MOHHOM KPUCTAUTMYECKOM PEeIIeTKON: KajabluTa, ranuTta. Mojenu

KPUCTAJUTMYECKUX PEHIETOK «CYXOro Jiba» (WM Hoza), anmasa, rpadura (M KBapia).

[TpuGops! Ha KUAKUX KpUCTAILIAX.

OO0pa3Iibl pa3IMYHBIX TUCTIEPCHBIX CUCTEM: dIMYJIBCHH, CYCIICH3UH, adpO30JIeH, Teeil 1 30JICH.

Koarynsuus. Cunepesuc. S dext Tungans.

Jlabopamopnuie onvimol
[TpuroroBneHue cycrieH3uu KapOOHaTa Kajblus B Boje. [loryueHre sMyIbCcii MOTOPHOTO Macia.
O3HaKoOMJICHHE CO CBOWCTBAMH JUCIIEPCHBIX cucTeM. IIpogunvusie u npogheccuonanvno
3HauUMBble I1emenmol cooepiycanus. 11omsp-
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HOCThb CBSI3M U MOJAPHOCTH MoJieKysbl. Kongencauus. Tekyudectb. Bosronka. Kpucrammm-3anms.
CybOnmumaruss u necyOonumanus. AHOManuu (PU3MYECKHX CBOWCTB BOMBI. JKHIKHME KPHUCTAJUIBL.
MuHepainsl U TOpHbIE OPOJIbI KaK MPUPOJHBIE CMECU. DMYJIbCUU U CyCHIeH3UU. 30JH (B TOM YHUCIIE
aspo3ouin) u renu. Koarynsauus. Cunepesuc.

2.4 Booa. Pacmeopwi. dnekmporumuieckas OUccoyuayusl

Bona. Pacreopbl. PacrBopenue. Boga kak pactBopurens. PacTBOPUMOCTH  BEILECTB.
HacplmenHble, HEHACBIIIEHHBIE, MIEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTb PACTBOPHUMOCTH T'a30B,
KHJIKOCTEH M TBEPJBIX BEIECTB OT PA3IMYHBIX (DaKTOPOB.

MaccoBas 101151 paCTBOPEHHOT'O BEIIECTBA.

DJIEKTPOJMTHYECKAS JUCCOUMANUS. DICKTPOIUTHI U HEANEKTPOUTHI. DIEKTPOIUTUYECKAs
nuccoruanus. MexaHu3Mbl JIEKTPOIUTUYECKON AUCCOLMALINY JIJIs1 BEIIECTB C Pa3IunYHBbIMU
TUTIAMU XUMUYECKOU CBSI3U. [ MapaTUpOBaHHBIE U HETUAPATUPOBAHHbBIE HOHBL. CTereHb
AIIEKTPONIUTHYECKON quccoruanui. CHUIbHbBIE U c1a0bie 31eKTPOIHThl. OCHOBHBIC MOJIOKCHHUS
TEOPUH AIEKTPOIUTHUECKON Arccoruaniu. KucmoTsl, OCHOBaHMS U COJIM KaK 3JIEKTPOIHUTHI.

Hemoncmpayuu

PacTBOpHMOCTE BELIECTB B BOJE.

ColOupaHue ra30B METOJIOM BBITECHEHUS BOJbI. PacTBOpeHre B BOJIE CEPHOM KUCIIOTHI M COJICH

amMmMoHUs1. OOpa3ibl KPUCTATIIOTHAPATOB.

N3roroBieHne rurcoBoi NOBS3KH.

HcnpiTanne pacTBOPOB JIEKTPOIUTOB U HEIJIEKTPOIUTOB HA IIPEIMET TUCCOLMALINN.

3aBUCHUMOCTb CTETICHU AJIEKTPOJIIUTUYECKON JUCCOLMAIIUN YKCYCHOM KHCIIOTHI OT pa30aBieHus

pacTtBopa.

JIBMKEHHE OKpPALICHHBIX HOHOB B JIEKTPUYECKOM I10J1€. [I[pUroToBiieHne )KeCTKON BOJBI U

YCTpaHEHHE €€ )KeCTKOCTH. VIOHUTBI.

OO6pa31pl MUHEPAIBHBIX BOJ PA3JINYHOI0 HA3HAYCHHUS.

Ilpakmuueckoe 3anamue

[IpurorosieHre pacTBOpa 3aJaHHOU KOHLICHTPALIUH.

Ilpogunvusvie u npogheccuonanvno 3nauumple Inemenmasl cooepricanust. Pac-
TBOpEHHE KaK (HU3MKO-XMUMUYECKUH mporecc. TeruoBele 3(QQeKTsl Npu  PacTBOPEHHUHU.
Kpucramnorunpatel. Pemenne 3agay Ha MacCoBYIO JIOJI0 paCTBOPEHHOTrO BemlecTBa. [IpuMmeHenue
BOJIbI B TEXHUYECKUX LENsIX. JKeCTKOCTh BOJIBI M CIIOCOOBI €€ ycTpaHeHusl. MUuHepallbHbIe BOJIBL.

2.5 Knaccugpurayus nHeopeanuyeckux coeOuHeHUll U ux ceoucmaa

Kucaorsl u ux cpoiictBa. KHUCIOTBI KaK AJIEKTPOJIUTHI, UX KiIacCU(PHUKAIMSA MO Pa3THUHBIM
Mpu3HaKaM. XUMHUYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPHUM AJIEKTPOJUTHUYECKON IHUCCOLUALINU.
OcoOeHHOCTH B3aUMOJICHCTBUSI KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT C METaJJIaMH.
OcHoBHbIE CTIOCOOBI MOTYYEHHS KUCIOTHI.

OcHoBaHus U UX cBoiicTBa. OCHOBaHMS KaK AJIEKTPOJIUTHI, UX KIACCU(DUKALMS TIO Pa3InIHBIM
npu3HakaM. XMMHUYECKUE CBOMCTBA OCHOBAHUM B CBETE TCOPUH AJIEKTPOJIUTUUECKON AUCCOIUALINH.
Pa3noxxeHne HepacTBOPUMEBIX B BOie OCHOBaHM. OCHOBHBIE CIIOCOOBI MOTYYCHHS] OCHOBAHHIA.

Comm u ux cBoiicrBa. Conu Kak 31eKTpoiauThl. Conu cpeaHue, KHUCIblE W OCHOBHBIE.
XUMHUYECKHE CBOWCTBA COJEH B CBETE€ TEOPHH DIEKTPOJUTHUECKOW auccoruanuu. CrocoOsl
MOJy4YEeHUS COJIEH.

I'maponus cosei.

Oxcuasl U ux cBoiictBa. ConeoOpasyroniye M HecojeoOpasyromue Okcuiabl. OCHOBHBIE,
amM(OTepHble U KHUCIOTHBIE OKCHABI. 3aBUCHUMOCTh XapakTepa OKCHJA OT CTEHNEHH OKHCIECHHS
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o0pa3syrolero ero MeTajia. XuMAYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuioB.

Hemoncmpayuu

B3anmozericTBre a30THOM M KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOT ¢ MeTayutamu. ['opeHue
dbocdopa u pacTBOpEHHE MPOAYKTA TOPSHHS B BOJIC.

[Tonmyuenue u cBoiicTBa amporepHoro ruapokcua. Heodpatumslit ruiponu3 kapOuaa Kaiblus.
OOpaTuMBbIiA TUAPOIU3 COJICH PA3TUYHOTO THIIA.

Jlabopamopnuvie onvimoi

HcnbiTanue pacTBOPOB KUCIOT HHAUKATOpaMH. B3auMoelicTBME METAJUIOB C KUCITIOTaMU.
BzauMopeiicTBue KUCIOT ¢ OKCUAAMU METAJLIOB. B3auMoercTBruE KUCIOT C OCHOBAaHUSIMMU.
B3aunMoelicTBHE KUCIIOT C COJIIMU.

HcnbiTanne pacTBOPOB LIENOYEH HHAUKATOPAMU. B3auMOIEHCTBHE 1IEII0YEH ¢ COJISIMMU.
PaznoxeHne HepacTBOPUMBIX OCHOBaHUM. B3anmoneicTBre colield ¢ MeTaiamu.
Bzaunmoperictue coneit apyr ¢ aApyroM. I'uaponus cosieit pa3au4HOro THIIA.

Ilpogpunvnvie u npogheccuonanvro 3nauumole 3;1eMeHmMbl COOEPHCAHUA.

[IpaBuna pa3baBieHUs] CEPHOM KUCIOTHI. VIcTonp30BaHNEe CEpHOM KUCIOTHI B TPOMBIIIIICHHOCTH.
Enxue menouu, ux UCIoIb30BaHUE B IPOMBIIIJIEHHOCTHU. ["allleHas n HerauieHast U3BeCThb, UX
NPUMEHEHUE B CTPOUTENbCTBE. [ uIc u anedactp, TUICOBAHUE.

[Tonstue o pH pactBopa. KucnotHas, menounasi, HeMTpanbHas cpeia pacTBOPOB.

3  Xumuueckue peaxyuu

Kanaccnpukanusa xumndyeckux peaknuii. Peakuuu coefuHeHus1, pa3ioKeHus, 3aMeIIeHUS,
obmena. Katanutuaeckue peakiuu. O0patumbie 1 HEOOpaTUMBIE peakIuu. | OMOTeHHBIC 1
TeTEePOreHHBIC PEaKIIMU. DK30TEPMHUUCCKHUE U SHIOTEpMHUUECKHE peakiuu. TermioBoi ahdext
XUMUYECKHUX peakluid. TepMOXUMHUUECKUE YPABHECHMUS.

OKHCIMTE/IBHO-BOCCTAHOBUTE/IbHBIe  peakuuu. Crenenb  okucieHus. OKUCIHTENbs U

BOCCTaHOBJICHHE. BoCcCTaHOBHUTENh U OKUCIICHHE. METO/ AIeKTPOHHOTO OallaHca JJIsl COCTaBJICHHUS

YpPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI.

CkopocTh XMMHYeCKHX peakuuil. [loHATHE 0 CKOPOCTH XMMHUUYECKUX pEaKLM. 3aBUCUMOCTD
CKOPOCTH XMMHMUYECKUX PEeaklui OT pa3jMuYHBIX (PAKTOPOB: MPHUPOABI pearupyromux BellecTB, X
KOHIICHTPALlUU, TEMIIEPATYyPhl, TOBEPXHOCTH CONIPUKOCHOBEHHUSI U UCTIOIb30BAHUS KaTaIU3aTOPOB.

O6paTumocTh XMMHYeCKHX peakmuii. OOpaTuMble U HEOOpPaTHUMBIE PEaKIMH. XHUMHUUYECKOE
paBHOBECHE U CIIOCOOBI €T0 CMEIIECHUS.

Hemoncmpayuu

[Tpumepbl HEOOPATUMBIX PEaAKIIHA, UAYITUX ¢ 00pa30BaHUEM OCAJIKa, ra3a WA BOMBIL.

3aBUCUMOCTbH CKOPOCTH PEAKIIMM OT MPUPOJIbI pearupyromux BeniecTs. Bzanmoaeiicteue

PacTBOPOB CEPHOM KUCIIOTHI C pACTBOPAMHU THOCYJIb(aTa HATpUs Pa3IMIHON KOHIIEHTPAIIMH U

TeMIiepaTypbl. MoJieb KUIISIIETO CIIOS.

3aBUCHMOCTh CKOPOCTH XHUMHUYECKOW pEeaklUuu OT MNPUCYTCTBUS KaTalM3aToOpa Ha IpUMEpPE
pa3IoKeHUs NEPOKCUAA BOJOPOA C MOMOIIBIO JUOKCH/1a MAapTraHIla U KaTalassbl.

Mogens anekTpoausepa.

Mogenb 31eKTpOIU3HON BaHHBI IS TOJTYYEHHS altoMUHuA. Moenb

KOJIOHHBI CHHTE3a aMMHaKa.

Jlabopamopnuvie onvimul

Peaxuus 3amenieHust Meu >kejie30M B pacTBOpPE MEAHOTO Kynopoca. Peakuuu, naymmue ¢

o0pa3oBaHHeEM 0OCaJiKa, ra3a WK BOJbL.

3aBHCUMOCTb CKOPOCTH B3aUMOJEHCTBUS COJSTHOMW KUCTIOTHI C METAJNIAMHU OT UX HMPHUPO/IBI.
3aBUCHUMOCTh CKOPOCTH B3aUMOJICHCTBUSI LIMHKA C COJITHOM KHCIIOTOM OT €€ KOHIEHTpAaI1H.
3aBUCUMOCTh CKOpOCTH B3ammojencTBuss okcuaa wmeau (II) ¢ cepHoil  KuCIOTOH OT
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TEMIIEPATypBHI.

Ilpogunvusvie u npogheccuonanvno 3nauumple I1eEMeHmMbl COOEPHCAHUAL.
[onsaTtue 06 3nexTposnu3e. DIEKTPOIU3 PACIUIABOB. DIEKTPOJINU3 PACTBOPOB.
DIIEKTPOIUTUYECKOE MMOTyUYEHNE aTtOMUHMA. [I[pakTnyeckoe npuMeHeHUE IIEKTPOIU3a.
lNanpBanomnactuka. ['anpBanocterus. PahunupoBanue 1IBETHBIX METAJIIOB.
Kartanus. ['omoreHHble M TeTeporeHHnle Kataiu3atophl. [Ipomotopel. Katanutuueckue sapl.
NHruburopsl.
[Ipon3BoaCTBO aMMuUaka: CbIpbe, annaparypa, Hay4Hble IPHHIIUIIBI

4  Memannwvl u Hememaivl

Metaibl. OCOOEHHOCTH CTPOCHHUS aTOMOB M KpHUCTAIOB. DU3MYECKHUE CBOMCTBA METAJLIOB.
Knaccupukanuss MeTajuioB 1O pa3iMyHBIM NpPU3HAKaM. XHUMHUYECKHE CBOMCTBA METAJLJIOB.
DJIEKTPOXUMHUYECKUH P HAIPSHKEHUH METAIIIOB. MeTamnoTepmus.

OOmme crmocoObl mosyueHust MetauioB. Ilonatue o wmeramnypruu. [lupomerammyprus,
TUIPOMETALTYPrusl U 3JeKTpoMeTairyprusi. CrijiaBbl YepHbIE U LIBETHBIE.

Hemetanabl. OcoOeHHOCTH CTpOCHHMST aToMOB. Hemeramnsl — TNpOCThIE BEIIECTBA.
3aBUCUMOCTL CBOMCTB Ir'aJIOr€HOB OT UX MOJIOKEHUS B HCpHO,Z[H‘-I@CKOfI cucreMe. OKUCIUTENLHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAIJIOB B 3aBUCUMOCTM OT UX TMOJOXKEHUS B pALy
3IEKTPOOTPULIATEIILHOCTH.

Hemoncmpayuu

Konaexius MmeTamios.

B3anmopeiicTBue MeTaiuioB ¢ HeMeTaymiaMu (KeJie3a, [IMHKA W ATFOMUHUS C CEPOM, ATFOMUHUSA C
HOJ0M, CypbMBI C XJIOPOM, TOPEHHUE Keje3a B XJIOPE).

["'openne meTranios.

ATIOMUHOTEPMUSL.

Konnekuust HemeramnoB. ['openune HemeramioB (cepwl, (ocdopa, yrist). BeirecHeHne Menee
AKTUBHBIX TAJIOTEHOB M3 PACTBOPOB UX COJIEH O0Iee aKTUBHBIMU T'aJIOTEHAMH.

Mojenb NpOMBIIUIEHHON YCTAaHOBKH JJISI POM3BOACTBA CEPHOM KUCIOTHL. Mojenp meun st
o0xkura u3BecTHsKA. KoJuleKuum mpoayKIHMi CHIIMKAaTHOW MPOMBIIUICHHOCTH (cTekina, dapdopa,
(dasHCa, IeMEeHTa pa3InYHbIX MapOK U Jp.).

Jlabopamopnuvie onvimul

3aKasika ¥ OTIYCK CTajH.

O3HaKOMJIEHHE CO CTPYKTYpaMH CEporo u Oesioro 4yryHa.
PacnioznaBanue pyn xenesa.

Ilpakmuueckue 3anamusn

[Tony4yenue, coOnpaHue 1 pacro3HaBaHKE T'a30B.
Pemenue SKCIICPUMCHTAJILHBIX 3a/4a4.

Ilpogpunvuvie u npogheccuonanvro 3nauumole 3;1eMeHmMbl COOEPHCAHUA.

Koppo3us meTanos: XuMuieckasi 1 3J1eKTPOXUMHUYECKasi. 3aBUCUMOCTh CKOPOCTH KOPPO3UH OT

yCIIOBUH OKpykaroten cpensl. Kiaccudukaiys Koppo3uu METAIIIOB MO Pa3TUYHBIM MPU3HAKAM.

CniocoOblI 3a1UThl METAJIIOB OT KOPPO3HUH.

[Ipon3BoaCTBO YyryHa U CTaJIH.

[Tonyuenne HemeTaioB (PaKIIMOHHOM TEPErOHKOW JKHUIKOTO BO3AyXa H DJEKTPOIHU30M
PacTBOPOB WJIM PACILIABOB 3JIEKTPOIUTOB.

CunukaTtHas IpOMBINUIEHHOCTh. [IpOM3BOACTBO CEpHOM KUCIIOTHI.
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[Ipumepnbie Tembl pedepaToB (JOKIAI0B), HHANBUIYATbHBIX
IIPOEKTOB

* buotexHosiorusa u reHHas uHkeHepus — texHonoruu XXI Beka.

* HaHOTexHOJOTMS Kak NPUOPUTETHOE HAINpaBICHUE pPa3BUTHS HAyKU WM NPOU3BOJACTBA B
Poccuiickoit deneparumu.

* CoBpeMeHHbIE METO/IbI 00e33apaKMBAHUS BOJIBI.

*  AJJIOTpPONUS METAJIOB.

* Xu3Hb U 1€ATENIBHOCTh BEIMKUX XUMUKOB

* Xwuznp u gesarensHocTh .M. Menaeneena.

* «llepuoguveckoMy 3aKOHY OyyIiee He TPO3UT Pa3pyLICHUEM. . >

* Cunre3 114-ro anmemMenTa — TpuyM( POCCUMCKUX (PU3HKOB-SIIEPIIUKOB.

* H3oTomsl Bopopoaa.

* lcnonb3oBaHUE paAlOAaKTUBHBIX U30TOMOB B TEXHUYECKUX LIETISX.

* PeHTreHOBCKOE M3JIyYeHHE U €T0 HCIOJb30BaHUE B TEXHUKE U MEIUIIUHE.

* Jlna3ma — yeTBepTOE COCTOSHHUE BEUIECTBA.

* AMop(HBIE BelIeCTBa B IPUPOJIE, TEXHUKE, OBITY.

e OxpaHa OKpyXarolleil cpeapl OT XUMHYECKOro 3arpsasHeHus. KonumyecTBeHHBbIE
XapaKTEPUCTUKH 3arps3HEHUS] OKPYKAIOIIEH Cpebl.

* [Ipumenenue TBepAOTO M ra3000pa3Horo okcuaa yriepoaa (IV).

* 3amura 030HOBOTO PKPaHA OT XUMUUYECKOTO 3arpsi3HEHUSI.

* ['pyboaucrnepcHbie CHUCTEMBI, WX KiIacCHU(UKAIUSI M HCIOJIb30BaHHE B MPOQPECCHOHATBHON
JeATEeIbHOCTH.

* KocMmernueckue reim.

* [IpumeHeHne cycieH3Ul U SMYJIbCUM B CTPOUTEIBCTBE.

* MuHepabl ¥ TOPHBIEC TOPOJIBI KAK OCHOBA JTUTOC(EPHI.

* PacTtBOpHI BOKpyT Hac. Turbl pacTBOPOB.

* Boja kak peareHT U cpeia 1Jisi XMMUUYECKOro Mmpoliecca.

e JKusznb u gestenpHocTh C. AppeHuyca.

* Bkiaa 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHUE TEOPHUH SJIEKTPOIUTHUECKOU TUCCOIUAIUH.

* VYcTpaHeHHe KECTKOCTH BOJbI Ha MPOMBIIIIEHHBIX TPEIIPUSITUSIX.

* (CepHast KHCIIOTa — «XJI€0 XUMUYECKON TPOMBIIIIICHHOCTH .

* lcnonbp3oBaHME MUHEPAIBHBIX KHCIOT HA IPEIIPUITUIX PA3IMYHOTO TPODUIIS.

* Oxkcubl ¥ COJIM KaK CTPOUTEIbHBIE MaTePUATIbI.

* MHcropus rumnca.

* [loBapeHHas COJIb KAK XUMUYECKOE CBIPhE.

* MHoronaukuii kKapOoHaT KaJIbLIUS: B IPUPOJE, B IPOMBIIIIIEHHOCTH, B OBITY.

* Peakiuu ropeHus Ha TIPOU3BOJACTBE U B OBITY.

* BupryanbHoe MOJEIHPOBaHHE XUMHUYECKHX ITPOIIECCOB.

*  DJEKTPOJIN3 PACTBOPOB AIEKTPOJIUTOB.

* DJEKTPOJIU3 PACILUIABOB AIEKTPOIUTOB.

[IpakTuueckoe MIPUMEHEHUE AIEKTPOJIN3a: paduHUpOBaHUE, rajbBaHOIIACTHKA,

raJibBaHOCTET Ul

Hcropus nostydeHus: ¥ NpOU3BOICTBA ATFOMUHUSL.

DNEKTPOIUTHUECKOE MOTYUYeHHE U paQUHUPOBAHUE METH.

Kuzup n gearensHOoCTh 1. J]9BW1.

Ponp MeTajsioB B HMCTOpUM YEOBEUECKON NIUBHIM3ALMHU. VICTOpUS OTEYECTBEHHOW YepHOU

MeTtamutypruv. CoBpeMEeHHOE METAJUTYPru4eckoe MpOU3BOJICTBO.

Hctopus oTedeCcTBEHHOW NBETHOW MeETAIypruu. Poib METaJJIOB M CIJIABOB B HAY4YHO-

TEXHUYECKOM IIporpecce.

Koppo3us meTanios u cnocoObl 3alIUThl OT KOPPO3UH.
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* lnHepTHbIE WK OJIaropoaHbIE Ta3kl.

* Poxnaroniue conm — rajaoreHsl.

e Hcropus mBeACKOM CIUYKH.

* Hcropust BOBHUKHOBEHHS U Pa3BUTUS OPTaHUYECKOW XUMUHU.

* JKuszsb u gestensHocTh A.M. byTieposa.

* Buranusm u ero kpax.

* Posb OTEUECTBEHHBIX YYEHBIX B CTAHOBJIECHUHU U PA3BUTHH MUPOBOM OPraHUYECKON XUMHH.

* CoBpeMeHHbIE NIPEACTABIEHUS O TEOPUU XUMUYECKOTO CTPOEHUS.

*  DKOJIOTMYECKHUE aCIEKThl UCIOJIB30BAHUS YTIIEBOJOPOAHOTO ChIPBSI.

* DKOHOMMYECKHE  aCIEKThl  MEXAYHapOAHOIO  COTPYAHMYECTBA IO  HCIOJb30BaHUIO
YIJIEBOJOPOAHOTO CHIPBSI.

e Hcropust OTKpBITHS M pa3pabOTKM Ta30BBIX M HEQTSIHBIX MeCTOpoxaeHuil B Poccuiickoit
denepanuu.

*  XuMHUS YIiIeBOJOPOTHOTO CBHIPbS U MOs Oyay1ast mpodeccusi.

*  VYTriIeBOJOPOAHOE TOIUIMBO, €T0 BUABI U HA3HAUYCHHE.

* CuHTETHYECKHE KayIyKH: UCTOPHSI, MHOTOOOpa3He U MEePCIEeKTUBBHI.

* Pe3nHOTEXHHYECKOE MPOU3BOACTBO U €T0 POJIb B HAYUYHO-TEXHUYECKOM ITPOrpecce.

* (CBapouyHO€ ITPOU3BOJICTBO U POJIb XUMHUHU YIIIEBOJOPOIOB B HEM.

e Hepthb u ee TpaHCHOPTHUPOBKA KaK OCHOBA B3aMMOBBITOJHOTO  MEXIYHapOAHOIO
COTPYAHUYECTBA.

Pa3znea BUOJIOI' A

Beenenue

OO0beKT n3yueHus Onosnoruu — xuBas npupoja. [I[pu3Haku )KUBbIX OPraHU3MOB U UX
MHOT0O0Opa3ue. YPOBHEBAsI OpraHU3AINS KUBOU MIPUPOIBI M BOIIOIMS. METOIbI TO3HAHUS KUBOU
npupobl. O01Me 3aKOHOMEPHOCTH Ounosoruu. Pobs Ouonoruu B GopMUpOBaHUN COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTHHBI MUPA U TPAKTHUUYECKOM IeATETHbHOCTH JIt0Iel. 3HAaUeHHEe OMOJIOTUI
MIPU OCBOCHHH MPO(ECCU U CIICUATTLHOCTEN CpeTHero MpodhecCuOHaILHOTO 00pa30BaHMs.
JdemoHcTpaumuu:

buonoruueckue cucteMbl pa3HOTO YPOBHS: KJIETKa, OPraHu3M, MOMYJISIMs, SKocucTemMa, onocdepa.
[MapcTBa KUBON IPUPOLBI.

1.YYEHMUE O KJIETKE

Xumuueckas opranuzanus kiaeTku. Kiietka — syeMeHTapHas )uBasi CHCTEMa U OCHOBHAs
CTPYKTYPHO-(DYHKIIMOHAJIbHAS €TMHHIIA BCEX )KUBBIX OPraHU3MOB. XUMHUUECKasi OpraHU3aIHsl
KJIeTKU. OpraHn4ecKue U HEOPraHNYEeCKHE BEIIECTBA KIETKH U KUBBIX OPraHu3MOB. benku,
YIJIEBOJIBI, TUIUABI, HYKJIEMHOBBIE KUCIOTHI U UX POJIb B KIIETKE.

Crpoenue u ¢pyHkiuu kietku. [Ipokapuoruueckue u sykapuoTudeckue KieTku. Bupycsl kak
HeKsIeTouHas popma )KU3HM U UX 3HaueHue. boprOa ¢ BupycHbiMu 3aboneBanusmu (CITN/ u np.)
Huromnnasma u kierouHas memOpaHa. OpraHouabl KIJIETKH.

OOMeH BelecTB U IpeBpalleHre YHEPTUH B KileTke. [ImacTudeckuii u sHepreTHuecKuii oOMeH.
Crpoenue u pynkuun xpomocom. JIHK — nHocutens HacmencTseHHon nHdopmaiuu.
Permukarus IHK. I'en. ['enetnyeckuii koa. buocunres Oenka.

Kuznennslit nuki kinetku. Kietku u ux pazHooOpasue B MHOMOKJIETOUHOM OpPraHU3ME.
Knerounas Teopust CTpoeHHsT OPraHU3MOB.

JdemoHcTpaumnu:

Crpoenue u crpykrypa 6enka. Ctpoenue monekyn JJHK u PHK. Perumkanus JJTHK.

CxeMbl SHepreTHYecKoro ooMeHa u OnocuHTe3a Oernka.
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CTtpoeHue KIeTOK IPOKapuoT U 3yKapuoT, CTPOEHUE U MHOT000pa3ue KIETOK PAaCTeHUN U
KUBOTHBIX.

Ctpoenue Bupyca.

IIpakTHYecKkHe 3aHATHSA:

[Tpaktrueckas padota Nel « CTpykTypa OSIKOBOM MOJIEKYIIBD».

JlaGopatopnas padora Ne 1«I3ydeHne CTpoeHus KIETKU 0] MUKPOCKOIIOM).

2.0PTAHU3M. PASMHOXEHUWE U UHAUBUAY AJIbHOE PASBUTUE OPTAHU3MOB
Pa3zmuoxxenue opraauzmoB. Opranu3M — eauHoe 1eiioe. MHorooOpa3ue opraHu3MoB.
PazMHOxeHNe — Ba)kHEHIIee CBOMCTBO KUBBIX opranu3MoB. [losoBoe u Gecrionioe pa3sMHOKEHHUE.
Murto3. Metio3. O0pa3oBaHue TOJOBBIX KIETOK W OIUIOJOTBOpeHHE. MHIMBUAYaTbHOE
pa3BUTHE OpraHu3Ma. DMOPUOHATBHBIN dTan oHToreHe3a. OCHOBHBIC CTAANH SMOPHUOHAIEHOTO
pa3zButus. CXOICTBO 3apoAbIIIEH IPEACTABUTENEH Pa3HBIX TPy MO3BOHOYHBIX KaK
CBUJIETEIBCTBO X BOJIIOLIMOHHOIO poJicTBA. [IpuynHbI HApYIIEHUI B pa3BUTUN  OPraHU3MOB.
NHnuBuayansHOE pa3BuTHE YenoBeKka. PenpoaykTuBHoe 310poBbe. [locneacTBus BIUSHMS aJIKOTO-
Ji51, HHKOTHHA, HAPKOTUYECKUX BEIIECTB, 3arPSI3HEHUSI CPE/Ibl HA PA3BUTHUE YETIOBEKA.
JdemoHcTpaumnu:

MHorooOpa3ue Opranu3MoB.

OOMeH BelecTB U MPEBpaIlCHUE SHEPTUH B KileTKe. DOTOCHHTES.

dororpaduu cxeM cTpoeHHUs XpoMocoM. Cxema CTpOCHHUS T'eHa.

Henenune xkaeTku. MuTos.

Bbecrnonoe pazmHoxenne opranuzMoB. OOpa3oBaHUE MOJTOBBIX KIIETOK.

Melios.

OmnonoTBopenue y pacteHui. UuauBuayaibHOE pa3BUTHE OpPraHU3MA.

Tunsl 1ocTAMOPUOHAIBHOTO PAa3BUTHS )KUBOTHBIX.

IIpakTHYeckoe 3aHATHE:
[TpakTrueckas padota Ne2 «Cx0ICTBO 3apOAbIIIEH TO3BOHOYHBIX).

3.0CHOBBI 'EHETHUKHA U CEJIEKIIN

OcCHOBBI yueHUs1 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH. | eHeTHKa — HayKa O 3aKOHOMEPHOCTSIX
HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB. ['. MeHAenb — OCHOBOIOJ0XHUK TE€HETHKH.
['eneTnyeckass TEPMHHOJOTUS W CUMBOJMKA.

3aKoHBI T€HETHUKH, YcTaHOBJIeHHBIE . MenaeneM. MoHOTHOpHAHOE U JUTHOPUIHOE CKPEIIUBaHUE
XpOMOCOMHas TEOPUS HACIIEICTBEHHOCTH. [ eHeTHKa noJa.

3HaveHne reHEeTHKH IS CEJIEKIMU U MeuIMHEL. HacliencTBeHHbIe 00JIE3HU YEI0BEKa, X
MPUYMHBI U TPOQUTAKTHKA.

3aKOHOMEPHOCTH U3MEHUYMBOCTH. HacneacTBeHHAas, WM T€HOTUITHYECKAs], K3MEHYMBOCTb.
MonudukarnonHas, WM HeHacleACTBeHHAsI, U3MEHUYUBOCTh. | eHeTHKa yenoBeka. [ 'eHeTnka u
MenuimHa. MarepuaibHble OCHOBBI HACJIEACTBEHHOCTH U U3BMEHUYMBOCTH. [ eHeTHKAa U
JBOJIIOLIMOHHAs Teopusd. ['eHeTHKa Mmomyssuui.

OCHOBBI CEJIEKIIUM PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB. [ €HeTHKa — TeopeTH4eCcKast
OCHOBa cefeKIuu. OgoMallIHUBaHUE )KUBOTHBIX M BBIPAIIIMBAHUE KYJIbTYPHBIX PACTEHUN —
HavyabHBIC dTaMbI cenekiuu. Yuenne H. . BaBuioa o nieHTpax MHOr00Opa3ust U MPOUCXOXKIACHUS
KyJIbTYPHBIX pacTeHuil. OCHOBHBIE METOJbI CEJICKIUU: THOPUIN3AIUS U HCKYCCTBEHHBIH OTOOD.
OCHOBHBIE TOCTH)KEHUS COBPEMEHHOM CENEKIIMU KYJIbTYPHBIX PACTEHUM, JOMAIIHUX >KUBOTHBIX
U MHUKPOOPTaHU3MOB.

buotexHonorus, ee TOCTUKEHUS U TTEPCIIEKTUBBI Pa3BUTHSL.

JdemoHcTpaumuu:

MonorubpuaHoe u TuruOpuHOE CKpemuBanue. [lepekpect xpoMocom.

CuemienHoe HacienoBanue. MyTanuu.

IleHTpBsl MHOTOOOPA3Us U MPOUCXOKACHUS KyIbTYPHBIX PACTCHUH U JOMAITHUX >KHBOTHBIX.
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['ubpunuzanus. MickyccTBeHHBIH 0TOOD.

HacnencrBenHsle 0o0Je3HH yellOBEKa.

Bimstnue ankoronnsma, HApKOMaHUU, KYPEHHUS Ha HACJIEICTBEHHOCTb.
IIpakTHYecKkHe 3aHATHSA:

[TpakTrueckas padota Ne3 « CocTaBiIeHHE CXEM CKPEIIMBAHUS.
JlaGopatopnas pabora Ne2 «IlocTpoeHne BapHallMOHHOTO psijia U KPHUBOI.
[TpakTrueckas padota No4 «BrIsiBIeHHE MyTareHOB B OKPYKalOIIEH Cpeiey.

4. MIPOUCXOXIEHUE U PABBUTUE XXNU3HU HA 3EMJIE. 9BOJIFOHUMOHHOE YYEHUE
[IpoucxoxaeHne U HauaabHbIE 3TAIbl PA3BUTHS )KU3HU Ha 3emiie. [ Umore3sl MpOUCXOXKACHUS
XKU3HU. V3yueHne OCHOBHBIX 3aKOHOMEPHOCTEN BO3ZHUKHOBEHUS, Pa3BUTHS U CYIIECTBOBAHUS
KU3HH Ha 3emuie. Y CII0KHEHUE KUBBIX OPraHU3MOB B Tpoliecce 3BooLuu. MHoroodpasue
KUBOTO MHpa Ha 3eMje U COBpEMEHHas €ro OpraHu3alus.

Hcropus pa3BUTHS SBOIOIUOHHBIX uei. 3Hauenue padbot K. Jlunnes, XK. b. Jlamapka B pa3BuTuu
ABOJTIOIIMOHHBIX el B Onosorun. DBonmoimonHoe yuenue Y. Jlapsuna. EctecTBeHHBIN OTOOD.
Postb 3BOTIOIIMOHHOTO Y4eHUsI B POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOU KapTHHBI
MHUpa.

MukposBontonus 1 MakposBoitouus. Konuenmus Buaa, ero kpurepuu. Iomymnsus —
CTPYKTypHasl €AMHUIIA BUJA U SBOIONMH. [[BrxKylIre cuibl sBoonny. CHHTETHYECKasi Teopus
sBostoruK. Mukpossomonusa. CoBpeMeHHbIe peacTaBieHus o Bugoodpazosanuu (C. C.
UYersepukos, U. U. llImansrayzen). MakposBomonus. Jloka3zaTeabCcTBa SBOTIOIUN.

[IpuunHbl BeiMUpaHust BUA0B. OCHOBHbBIE HANIpaBJICHUS HBOJIIOIIMOHHOTO Mporpecca.
buonornueckwuii mporpecc u OMOJOTHUECKHI perpecc.

JdemoHcTpaumuu:

Kputepuu Buga. CTpykTypa NOMyJIsIIUHA.

AnanTuBHbIE 0COOEHHOCTH OPTaHU3MOB, UX OTHOCUTEINIbHBIN XapakTep. DBOIIOIHMOHHOE IPEBO
pPacTUTENBHOTO MUpA.

DBOIOIMOHHOE JIPEBO KUBOTHOI'O MUPA.

[IpeacraBuTenu peakuX U UCYE3AIOMINX BUIOB PACTCHUHN U )KMBOTHBIX.

IIpakTHYecKkHe 3aHATHSA:

[TpakTrueckas padota Ne5 « Onucanue BUIOB TI0 KPUTEPUIM).

Jlaboparopuas pabota Ne 3 «IIprcrnoco0IeHHOCTh OPTaHU3MOB K CpeJie OOUTAHUS.
[TpakTrueckas pabota Ne6 «OCHOBHBIC ITyTH BOIOIUN: apoMopd03, UIN0aaanTaIus,
JereHepaus.

S.ITPOUCXOXAEHUE YEJIOBEKA

AHTponorenes. DBosronus npuMaToB. COBPEMEHHBIE TUITOTE3BI O IPOUCXOKACHUHN YEITOBEKA.
JlokazarenbCcTBa poOACTBA YEJIOBEKA C MICKOMUTAIOIIMMU KUBOTHBIMH. DTalbl 3BOJIOLUN YEIOBEKA.
UYenoseueckue pacel. POACTBO M €IMHCTBO MPOUCXOKICHUS YelloBeueCKux pac. Kputuka pacuzma.
JdemoHcTpaumuu:

UYepThl CXOACTBA U PA3IMYHS UETOBEKA U KUBOTHBIX. UepThl CXO/ICTBA YETOBEKA U IPUMATOB.
[Ipoucxoxaenue yenoBeka. YenoBeueckue pachl.

IIpakTHyeckoe 3aHATHE:

[TpakTuueckas pabota No7 « AHaIM3 U OLIEHKA PA3IMYHBIX TUIIOTE3 O MMPOUCXOKICHUN YEITOBEKAY.

6.0CHOBBI 5KOJIOT'MA1
DKOJIOTHS — HayKa O B3aMMOOTHOIIICHUSIX OPTaHU3MOB MEXTy COO0H M OKPYIKaIOIIEH CPeoi.

Dkojoruueckue (pakTopsl, UX 3HAYEHUE B )KU3HHU OPraHU3MOB. DKOJIOIHYECKUe cucTeMbl. BuioBas
U IPOCTPAaHCTBEHHAs CTPYKTypa 3KocucTeM. [IuieBbie cBs31, Kpyr BOPOT BELIECTB U NIPEBPALLEHUE
SHEPrUM B 3KocHucTeMax. MeXBHI0BbIE B3aMMOOTHOLIECHHS B 3KOCHCTEME: KOHKYPEHIUs, CUMONO3,
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XHUIHUYECTBO, Mapa3suTU3M. McKkyccTBEHHBIE COOOIECTBA - ArPO3KOCUCTEMBI U YPOOIKOCUCTEMBI.
buocdepa — rnobanbHas sxocucrema. Yuenue B. . Bepuazackoro o 6uocdepe. Ponib xKuBBIX
opranu3moB B 6nocepe. buomacca. KpyroBopot BakHeHIMX OMOTEHHBIX 3JIEMEHTOB (Ha MpUMepe
yriepoza, a3oTa u 1p.) B ouocdepe.

buocdepa n yenosek. Mzmenenus B 6uocdepe. [lociaencTpust AesITEIHPHOCTH YEIOBEKA B
OKpYy»Karollen cpeze. Bo3aencrarue Npou3BOACTBEHHOM ACSATEIBHOCTH Ha OKPYIKAOILYIO Cpey B
obmacTtu cBoelt Oyayiei nmpodeccuu.

DKOJIOTHS KaK TEOPETUYECKasi OCHOBA PALlMOHAIBHOTO MPUPOAOIOIH30BAHUS U OXPAHbI IPHUPOIBL.
Hoocdepa. [IpaBuna nmoBeaeHus aro1ei B OKpysKaroIIer mpupoaHou cpene. bepexHnoe oTHoeHne
K OMonornyeckuM o0beKTaM (PacCTeHUSM M )KUBOTHBIM U MX COOOIIECTBAM) U MX OXpaHa.
JdemoHcTpaumnu:

Okonornyeckue (HakTopbl U UX BIUSHUE HA OPraHU3MBI.

MexBUI0BbIE OTHOILIEHUS: KOHKYPEHIHS, CUMONO03, XUIHUYECTBO, MAPa3UTU3M. SIpyCHOCTb pacTH-
TEJIBHOTO COOOIECTBA.

[TnieBble nenu u ceTu B OMOLIEHO3€. DKOJIOTMUECKUE MUPAMUJIBIL.

CxeMa 3KOCHCTEMBI.

KpyroBopot BeliecTB 1 peBpalieHue SHepruu B skocucteme. buocgepa.

Kpyrosoport yriepoaa (azota u zp.) B Ouochepe. Cxema arposKOCUCTEMBI.

Oco060 oxpaHsieMble TPUPOHBIC TeppUTOpUN Poccum.

IIpakTHYecKkHe 3aHATHSA:

[Tpaktrueckas padota Ne§ «CpaBHUTETbHAS XapaKTEPUCTHKA OMOTEOIIEH03a U arpOIEHO3ay.
[TpakTuyeckas pabora Ne9 « CocraBieHue MUIIEBBIX LEHE».

7.BUOHUKA

bronuka kak 0HO U3 HaNpaBJIeHUN OMOIOTUH U KHOepHeTUKH. PaccMoTpeHre OMOHMKON
oco0eHHOCcTeH MOP(HOPHU3NOTOrHYECKON OPraHU3alMK KHUBBIX OPIraHU3MOB M UX UCIOJIb30BAHUSA
IUIsL CO3JIaHMsI COBEPIIEHHBIX TEXHUUECKMX CUCTEM U YCTPOMCTB 110 aHAJIOTUU C KUBBIMU
CHCTEMaMHU.

JdemoHcTpaumnu:

Mogenu cki1aguaToi CTPYKTYpbI, HCIIOIb3YyEMOW B CTPOUTENLCTBE. TpyOUarbie CTPyKTYpHI B
YKWBOW MPUPOJIE U TEXHUKE.

AdpoMHAMHYECKUE U THIPOANHAMUUECKUE YCTPOUCTBA B )KUBOW MIPUPOJIE U TEXHHKE.

Tewmsl peepaToB, 1OKIaI0B, UHIAUBUIYAIbHBIX IIPOECKTOB.

1)Ycnexu coBpeMEeHHOM TeHETUKH B METUITMHE U 3/[PaBOOXPaHEHUH.

2)CoBpeMeHHbBIE IPEJICTABICHMSI O 3aPOXKACHUM KU3HU. PacCMOTpeHNE 1 OLIEHKa pa3Iu4HbIX
TUIIOTE3 MIPOUCXO0XKICHHS

3)CoBpemMeHHBIH ATal pa3BUTUs YesoBeuecTBa. YenoBeueckue packl. OnacHOCTh pacu3Ma.
4)BausiHue OKpY KaroIIe CpeIbl U €€ 3arps3sHEHUs Ha Pa3BUTHE OPTaHU3MOB.

5)Bausiaue KypeHus, yrnoTpedaeHHs alKoroias 1 HApKOTHKOB POAUTEISIMUA Ha SMOPHOHAIBHOE
paszBuTHe peOeHKa.

6)BuoBoe 1 3KOJIOTrHUECcKoe pa3HOOOpa3ne OUOIEH03a KaK OCHOBA €r0 YCTOHYHUBOCTH.
7)PaznruHble 3KOJI0rMYECKUE MUPAMUIBI U COOTHOIIEHUS! OPraHM3MOB Ha Ka)KJOM MX CTYIICHH.
8)Posb MpaBUTEIHCTBEHHBIX U OOIIECTBEHHBIX HKOJOTHUECKUX OPTaHU3aLUi B COBPEMEHHBIX
Pa3BUTBIX CTpaHaXx.

9)OnacHocTh r00aNIbHBIX HapylIeHu# B Onochepe. O30HOBBIE «IBIPBD), KUCIOTHBIE JOXKIU, CMOTH
U UX IpeAO0TBpaLICHHUE.

Paznen DKOJIOI' YA
BBenenmue.
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OOBbeKT u3yueHus 3KOJIOTUU — B3aUMOJIEHCTBUE )KUBBIX cucTeM. McTopust pa3BUTHA
3KOJIOTHH. MGTOI[I:I, HCIOJIb3YyCMBIC B OKOJIOTUYCCKHUX UCCIICAOBAHUAX. Pois 3kxosoruu B
(hopMHUPOBaHUHM COBPEMEHHOW KapTUHBI MUPA M B MPAKTUYCCKOM JCSITCIIBHOCTH JTI0JIcH. 3HaueHue
9KOJIOTHH B OCBOCHUH TIPOo(heccuil M criennaabHOCTeH CpeHero MpodeCcCHOHATBHOTO 00pa3oBaHUs.

l. JKkoJ10rUs KaK HAY4YHAsl JMCUMILIAHA.

O6mas ’xonaorusi. Cpena oduranus u pakTopsl cpeapl. O0IMe 3aKOHOMEPHOCTH IeHCTBUS
(dhakTopoB cpenbl Ha opranusM. [lomymsiius. Okocuctema. buocdepa.

CoumanabHas 3xojorus. [Ipeamer uzydenus conuanbHoi skoiorun. Cpena, okpyskaromiast
4enoBeKa, ee crenuduka u cocrosinue. [lousaTue «3arpsizHeHue cpeabh.

IpukaaaHas 3K0J0rus. DKOJIOTHUECKUE TPOOJIEMBI: perHoHalbHbIE U ri1o0anbHble. [1pu-
YUHBI BO3HUKHOBEHUS TJI00ATbHBIX SKOJOTHUECKHUX TPOoOIIeM.

JdemoHcTpanmuu.

Dkojoruueckue (pakTopsl U UX BIUSHUE HA OPTaHU3MBI.

MeXBUIOBbIE OTHOIICHUS: KOHKYPEHIHS, CUMON03, XUIIHUYECTBO, ITApa3uTH3M.

IIpakTuyeckoe 3ansaTue Nel

«Onucanue aHTPOIIOTEHHBIX U3MEHEHUH B €CTECTBEHHBIX MPUPOAHBIX JIaHAIIa(TaxX
MECTHOCTH, OKpY>KaloIllel 00y4JaroIerocs.

1. Cpena oouTanusi 4ej1ioBeKa M IKOJOrHYecKasi 0€30MaCHOCTb.

Cpena oduranus 4esoBeka. Okpyrkaronas 4ejaoBeKa cpeia U €€ KOMIOHEHTHI.
EcrecTBeHHas M HCKYCCTBEHHAs cpe/ibl oouTanus yenoseka. ConuanbHas cpena.

I'opoackas cpena. ['opojckas kBapTHpa U TPEOOBAHMS K €€ IKOJIOTHIECKOM
6e3onacHoctu. Lllym 1 BuOpatus B ropoACKUX yclnoBusaX. BnusHue mryma u BuOpanuu Ha 3J0pOBbE
TOPOJICKOTO YeJIOBEKA.

DKOJIOTUYECKHE BOIIPOCHI CTPOUTENHCTBA B FrOpojie. DKOJIOrHUecKHe TpeOOBaHUS K
opraHu3anuvu CTPOUTCIbLCTBA B TOPOJL. MaTepI/IaJII:I, HCIOJIb3YCMBIC B CTPOUTCIILCTBC KUJIBIX
JIOMOB M HEXXWJIBIX TToMenieHui. X skomornueckas 6e3omacHocTb. KOHTpoIh 3a KauecTBOM
CTPOUTCIILCTBA.

Ceanbckasn cpena. OcoOCHHOCTH cpeibl OOMTaHUS YEIIOBEKA B YCIOBUSAX CEIIbCKOM
MecTHOCTU. CellbCKOe X035IICTBO U €r0 3KOJIOTHYECKHe MPOOIEMBI.

JdemoncTpaums.

CxeMa arpo3KOCHCTEMBI.

IIpakTnyeckoe 3ansitue Ne2

«Onucanue KUIHIIA YeI0BeKa KaK UCKYCCTBEHHOU SKOCUCTEMBD».

I11. KoHuenuusi ycToifYyuBOro pa3BurHs.

Bo3HUKHOBeHHE KOHIENIMU YCTOHYMBOrO Pa3BUTHSL. [ 100abHble 9KOI02UHECKUe
npobnemol u cnocobwvl ux peutenus. BOZHUKHOBEHHE YKOJIOTUYECKUX MOHATHI «yCTONYMBOCTHY U
«YCTOMYMBOE Pa3BUTHUEY.

«YcTOHYHBOCTH U pa3BuTHe». CriocoObI PEIIeHHsI SKOJIOTHYECKUX MPOOJIeM B paMKax
KOHLIETIHNH «Y CTOHYMBOCTD U Pa3BUTUEY». DKOJOTUUYECKUN CIe U MHJIEKC YeTTOBEYECKOTO
pa3BUTHSL.

JdemMoHcTpanuu.

Hcnionbs30BaHKue pECypCcoOB U Pa3BUTHE YEJIOBEYECKOTO NOTEHIMAIA.

Hanekc «oKUBOU MIaHETHD.

DKOJIOTUUECKUH CIIE.

IIpakTyeckoe 3ansaTue Ne3

«PenieHne 3K0I0rM4ecKux 3aa4 Ha yCTOMYUBOCTh U PA3BUTHUEY.
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IV. Oxpana npupoasl.

IIpupoaooxpanHas 1eATEJbHOCTD. M cmopus oxpatst npupoost 8 Poccuu. Tunsl opranu-
3a1uii, CIIOCOOCTBYIONTUX OXpaHe Mpupoibl. Oco00 OXpaHsIeMbIe PUPOIHBIE TEPPUTOPHH B HX
3aKOHOAATENBHBIN CTATYC. DKOJIOTHUECKHUE KPUZUCHI U HKOJIOTHUECKUE CUTYAIlUU. DKOJIOTHIECKUE
npobaembl Poccum.

IIpupoaunbie pecypcebl 1 UX oxpaHa. [IpupoHO-TeppUTOpUaTbHBIE ACTIEKTHI
aKoJornueckux mpobiem. [Ipupoansie pecypchl u cmocoOsl X oxpaHbl. OXpaHa JIECHBIX PECYPCOB
B Poccuu. Bo3aMo)xHOCTH yIpaBieHHs SKOJIOTHYECKUMHU CUCTEMaMH (Ha IPUMEpE JIECHBIX
OMOTeOIIeHO30B U BOAHBIX OMOIIEHO30B).

JdemoHcTpanmuu.

SApyCHOCTH PacCTUTEIIBHOTO COOOIIECTBA.

[uieBkIe IEMKU U CETH B OHMOIICHO3E.

KpyroBopoT BemiecTs u nmpeBpaiieHue YJHEPTUU B SKOCUCTEME.

Oco00 oxpaHsieMbIe IPUPOAHBIE TeppuTopun Poccum.

IIpakTuyeckoe 3ansaTue Ne4

((CpaBHI/ITe.HBHOG OIIMCAaHHUEC €CTCCTBCHHBIX HpI/IpOI[HBIX CUCTEM U anOE)KOCI/ICTGMBI».

[IpumepHbIE TEMBI JOKIIAIO0B.

1)Bo300HOBIIsSIEMBIE 1 HEBO30OHOBIISIEMbIE PECYPCHI: CITOCOOBI pelIeH s TPOOJIEMBbI
HCYEpPIIAaEMOCTH.

3) Uctopus u pa3BUTHE KOHLUENIUN YCTOWYMBOTO PA3BUTHSI.

4) Okpykaromasi cpefia ¥ €e KOMIOHEHTBI: pa3InyHbIe B3IJISIIbI HA OJIHY MPoOIeMy.

5) OCHOBHBIE 3KOJIOTUYECKUE IPUOPUTETHI COBPEMEHHOT'O MHPA.

6) Oco60 HeOIaroNMpPUATHBIE B AKOJIOTHYECKOM OTHOIIEHUHU TeppuTopun Poccuu:
BO3MOXKHBIE CTIOCOOBI perieHHsl PoOIeM.

7) Oco60 oxpaHsieMble IPUPOAHBIE TEPPUTOPUU U UX 3HAUYECHUE B OXPaHE MPUPOJIBI.

8) [omynsauus Kak 3KOJOTUYECKasi €AMHUIIA.

9) IlpuunHBI BO3HUKHOBEHHUS SKOJIOTMYECKUX MPOOIIEM B rOpoIe.

10) [Ipobsembl BOTHBIX pecypcoB U CIOCOOBI UX pemienus B Poccum.

11) IIpoGaembl MOYBEHHOM APO3HUH M CIIOCOOBI ee pemeHus B Poccum.

12) IIpobnembl yCTOWYMBOCTH JIECHBIX KOCHCTEM B Poccun.

13) Cucrema KOHTPOJIS 32 SKOJOTHYECKON Oe30macHOCThIo B Poccun.

14) CoBpeMeHHbIe TpeOOBaHUS K IKOJIOTHUECKON 0€30MacHOCTH MPOAYKTOB MUTAHUSI.

15) CtpyKTypa 5KOJOTHUUECKONU CHCTEMBI.

16) TBepabie OBITOBBIE OTXOABI M CIOCOOBI PeIICHHSI TPOOJIEMBI MX YTHIIM3ALINH.

17) DHepreTuvecKre pecypchl U MpodieMa UX UCYEPIIaeMOCTH.
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Temarnuecknii miian PuU3HKa M eCTECTBO3HAHHIE

HaumenoBanme Conep:kanue y4e0OHOro MaTepuaJa, J1adopaTopHblie padoThbl M MPAKTHYECKHE O0bem yacos / YpoBeHb
pa3ieioB U TeM 3aHSITHS, CAMOCTOSITEIbHAS PatoTa 00y4alIIUXCs 3a4eTHBIX eIMHNUII | OCBOEHUS
1 2 3 4
BBenenue Coneprxanue yd4eOHOT0 MaTepurana: 2
dwusuka-Hayka o npupoje. Pusnueckue BeIUYUHbI, SAUHHUIIBI UX U3MEPEHUSI. 1
JlaGoparopuas padora Nel "Onpenenenue mIOTHOCTH TBEpAOro Tena' 2
Paszgen 1. Mexanuka. 10 3
Tema 1.1. Coneprxkanue y4eOHOro MaTepuara; 4 2,3
Kunemaruka. 1 | Mexanuueckoe ABUKEHUE, TapaMETPHhI. 2
PaBHOMepHOE nBHKeHUE. PaBHONIEpEMEHHOE MPSIMOIMHEUHOE IBUKEHUE
2. | JIJabopaTopHo-IpakTHYecKasi padota Ne2 «Omnpenenenue yCKOpeHHs pH 2
PaBHOYCKOPEH. ABM)KEHUN»
Tema 1.2. lunamuxa. Coneprxkanue y4eOHOro MaTepuara; 4 2
1 | 3akonsl HeroToHA. 2
2. | Bunsl cuit. 3aKk0H BCEMUPHOTO TSATOTEHUS. 2
Tema 1.3. 3akoHbI Copneprxanue yueOHOro MaTepuaa: 2 2
COXpaHeHHsl 1 | Ummynbc, 3aKOH COXpPaHEHUS UMITYJIbCA. 2
DHeprus, 3aKOH COXPAHECHHUSI SHEPTUH.
Pa3nea 2. MoJsekyasipHas (pM3MKa ¥ TEPMOAUHAMHUKA. 18
Tema 2.1. OcHOBBI Coneprxkanue y4eOHOro MaTepurara; 6 2,3
MOJIEKYJISIPHO- 1 | Ocuosusle nojoxenuss MKT. I"'a30Bbie 3aKOHBI. 2
KUHEeTHYeCKO Teopuu 2. | M3onporecchl. 2
(MKT). 3. | JIabopaTopHas padora Ne3 "[IpoBepka 3akona boins-Mapuorra" 2
Tema 2.2. OcHOBBI Coneprxkanue y4eOHOro MaTepuara; 2 2
TePMOAMHAMHUKH. 1. | 3aKoHBI TEPMOJMHAMUKH. 2
Tema 2.3. CBoiicTBa Coneprxanue yueOHOTo MaTepuaa:
MapoB, JKUIAKOCTEl U 8
TBEPABIX TeJl. 1. | JIaboporopHo-npakTHYeckas padora Ne4 «OnpeneneHue napaMeTpoB BIaKHOCTH 2
BO3/lyXa B ayJJUTOPUUY.
2. | Monenb CTpOCHHUS KUAKOCTH U TBEPIOTO TENa. 2

36




3. | JIabopaTopHas pa6ora Ne5 "Onpenencaue KkodhdUIMEHTAa TOBEPXHOCTHOTO 2
HATSDKEHHS! BOABI
4. | JIabopaTopHas padora Ne6 "Onpenenenue ko3ddunmenra pacmmperus TBEpAbIX Tel | 2
Mpy HarpeBaHuu"
Paznen 3. DuekTpoanHaMuKa. 24
Tema 3.1. Coneprxkanue y4eOHOro MaTepuara; 4 2
DiIeKTpHYecKoe moJe. 1. | Dnekrpuueckuii 3apsa.3akoH Kynona 2
2. | DAEKTpUYECKOE MOJIe, €T0 XapaKTEePUCTHUKH. 2
Tema 3.2. 3akoHbI Coneprxanue yueOHOro MaTepuasa 14 2,3
MOCTOSIHHOI'0 TOKA 1. | [locTosAHHBIII TOK. 2
3akonbl OMa Juisl yyacTKa ¥ 3aMKHYTOH LIETIH.
2. | locnenoBarenbHOE U MApAIJIEIbHOE COSAMHEHUE POBOIHUKOB. 2
IlpakTuyeckasi padora "Pacuer Roks."
3. | TemoBoe neiictBue Toka.. 3akoH Jbxoyns-Jlenna. Pabora 1 MOIIHOCTB TOKA. 2
4. | JlabopaTopHas padora Ne7 "llenn nocTostHHOTO TOKA" 2
5. | JIabopaTopHas padoTa Ne§ "OnpezneneHue yaelbHOTO CONPOTUBICHHUS MPOBOAHUKA" | 2
6. | JlabopaTopnasi padora Ne9 "lccienoBanue 3aBUCHMOCTH MOIITHOCTH, TOTpebsieMon | 2
JaMIIOH OT HaIIPsDKEHUS Ha €€ 3aKuMax
7. | JlabopaTropuasi padora Nel0 «Onpenenenue 3/C v BHyTp CONPOTHUBIICHUS 2
MCTOYHHKA TOKa»
Tema 3.3. MarautHoe Coneprxanue yueOHOro MaTepuasa 4 2
noJie. 1. | MarauTHOE 1oJie, €ro XapaKTEPUCTHKHU. 2
2. | Cuna Ammnepa. DIeKTpou3MepHUTEIbHBIE TPHOOPHI 2
Tema 3.4. Coneprxkanue y4eOHOro MaTepurara; 2 2
DJIeKTPOMArHUTHAasI 1. | Onbiter @apanes. DAEKTPOMAarHUTHAS WHIAYKIIHS, YACTHBIN M OOINUI CITydai. 2
HHIYKIUS.
Pa3neu 4. KosieOanusi 1 BOJTHBI 8
Tema 4.1. Coneprxanue yueOHOTo MaTepuaa: 4 2
Mexannuyeckue
KO0JIeOAHHMS U BOJIHbBI 1. | Mexanudeckue KoJeOaHHs U BOJIHEI. 2
2. | JlabopaTopHas padota Nell"Omnpenenenue ycKOpeHUs: CBOOOTHOTO MaIEHUs C 2
ITOMOILIbI0 MATEMATUYECKOIO0 MassTHUKA"
Tema 4.2. Coneprxanue yueOHOro MaTepuasa 4 2,3
DJIeKTPOMarHuTHbIE 1. | IlepemeHHBIH TOK, €T0 TapaMeTphl, rpaduk. 2

KO0JIe0aHUA M BOJHBI.

JlaGopaTtopHo-npakTuyeckas padora Nel2 «/ccnenoBanue 3/M KosiebaHui ¢
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MTOMOIIBIO ocIIIIorpadar

2. | DAeKTpOMarHuTHOE I0JIe, JIEKTPOMArHUTHBIE BOJIHBI. 2
Pa3znea 5. OnTuka 10
Tema 5.1. BornoBas Coneprxanue yueOHOro MaTepuasa 2,3
onTHKA 1. | 3akonbl oTpaxeHus u npenomiieHus. [logHoe oTpaxeHue. 2
2. | JlabopaTopHo-npakTHYecKasi padora Nel3 «OnpezneneHue nokasares 2
IPEJIOMJICHUS CTEKIIa»
3. | Unatepdepenuns, nudpaxiuus 1 AUCTIEPCUs CBETA. 2
7. | JIabopaTopHasi paGora Nel4 "OnpeneneHue JUIMHBI CBETOBOM BOJIHBI C IOMOIIBIO 2
T (PpaKIIMOHHON penieTKu"
8. | JlabopaTopHas padora Nel5 "Habmronenue ciektpos" 2
Pa3nen 6 DiieMeHTHI KBAHTOBOM (PM3MKH. 6
Tema 6.1 KanToBasi | CoxepxaHue yueOHOTO MaTepHasa 2 2
ONTHKA 1. ‘ KBanrtoBas runote3a [1nanka. KBanToBas npupoja cera 2
Tema 6.2. dusuka Coneprxkanue y4eOHOro MaTeprana 2 2
aroma. 1. ‘ CrpoeHue aToMa: I1aHeTapHasi MOZEIb U nocTysiaTel bopa.
Tema 6.3. dusuka Coneprxkanne y4eOHOr0o MaTepraa 2 2
aTOMHOIO siApa. 1. Crtpoenue aToMHOTrO sipa. SnepHbie cuibl. [{eekT Macchl aTOMHBIX sIzIEp. 2
o0si3aTe/IbHAsI AyAUTOPHAs y4eOHAs HATPY3Ka, 78
KOHCYJIbTAUMH K IK3aMeHYy 4
IK3aMeH 3
85/2,36
Bcero:
HaunmeHoBaHue Coaepixanue yueOHOro MaTepuaJa, jabopaTopHbie padoThl H NPAKTHYECKHE 3aHATHS, O0bem Yposennb
pa3aesioB U TeM caMoCTosiITe/IbHAsE padoTa 00y4arImmuxcs 4acoB/3a4eTHbIX 0CBOEHMS
eITMHUL
1 2 3 4
PA3JEJI 2 BUOJIOI'UA 48/1,33
BBEJICHUE | Mpenmer u 3amaun Guonornn. Y poBHH OpraHU3aLun xu3HH. CBONCTBA KUBBIX OPTaHH3MOB. 2
Pasznea |.
Y4eHnue o KieTke.
Tema 1.1 | Conepxanne yae6HOro MaTeprana: 2 2,3
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Xumuueckas
OpI‘aHI/IBaL[I/I}I KIICTKH.

1. | Heopranuueckue u opraHmueckue BEIlecTBa, UX poiib B KIETKE.

[Ipaxtuueckas padora Nel « CtpykTypa OEIKOBOM MOJIEKYIIBD».

Tema 1.2. Coneprkanne yaeOHOro MaTepuara; 2,3
Crpoenue u pyHKIUU 1. | CtpoeHue KJIE€TKH IPOKapUOT, 3yKapuoT. Bupycsl. CTpoeHne u pyHKIIMM OpraHOU10B
KJICTKH. KJIETKH 2ykapuoT. JlaboparopHas padota Ne 1

«M3yueHue CTpOCHUS KIIETKH MOJI MUKPOCKOTIOM.
Tema 1.3. Copepxanue yueOHOTro MaTepuaa; 2
OOMeH BelecTB U 1. | Orambl sHepreruyeckoro oomena. @orocunres. buongornueckuii cuHTe3 OENKOB.
MpeBpaIeHIe SHEPTUN
B KJIETKE.
Pasznen I1.
Pa3MHoKeHNe M HHAMBHUAYAJbHOE PA3BUTHE OPTaHHU3MOB.
Tema 2.1. Copepxanue yueOHOTro MaTepuaa;
Pazmuoxenune 1. | Jenenue xkimetku. AMuTo3. Muto3. Meito3. CriocoObl pa3MHOKEHHUSI.
OpTaHW3MOB.
Tema 2.2. Coneprkanne yaeOHOro MaTepuara; 2
NunuBuayansHOE 1. Onrorene3. DMOpHOHANbHOE, MOCTAMOpPHOHANBFHOE pa3BUTHE. BpemaHoe BiusHuE
pa3BUTHE OPraHU3MOB. pa3aMyYHbIX (DaKTOPOB Ha Pa3BUTHE 3apOAbIIIA.

[Tpaktrueckas padota No2 «Cx0JIcTBO 3apoAbIlIe TO3BOHOYHBIX).

Paznea Il1.
OCHOBBI T€eHETHKH U CeJIeKINH.
Tema 3.1. CopepxaHue yueOHOTro MaTepuaa 2
OCHOBHBIE IOHATUS U 1. \ [Ipeamer u 3agaun reHeTUKU. OCHOBHBIE MMOHSATHUS, METO/IbI U 3aKOHBI TCHETUKH.
3aKOHBI T€HETUKH. [Tpaktuueckas padora Ne3 « CocTaBIeHHE CXEM CKPEUTUBAHUSY.
Tema 3.2. Copnepkanne yaeOHOro MaTepuasa 2
3aKOHOMEPHOCTH 1. | MoHoruOpugHoe u JUTMOpPUAHOE CKpeliuBaHWe. B3aumoneiicTBue amseneil. 3akoH
HACJICICTBEHHOCTH U T.Moprana. Pemenue 3amay.
U3MEHYHBOCTH. 2. | Buasel u3smeHunBoCcTH. MyTaryonHas ¥ MOIU(GUKAIMOHHAST U3MEHUHUBOCTD.

Bapuanmonnsiit psin u kpubas. Hopma peaknuun. 3akon H.W. BaBuosa. JlabopaTopHas

pabota No2

«ITocTpoeHne BapHalmOHHOTO psiia U KPUBOID).
Tema 3.3. CopepxaHue yueOHOro MaTepuaa 2

OCHOBEI CEJIEKIINHT
pacTeHuM, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

1. | Ilpeamer u 3anauu cenexkuuu. LIeHTpsI IpONCXOXKIEHUS KyIbTypHbIX pactenuii no H.M.
BasuiioBy. OCHOBHBIE METOBI CEJIIEKIIMYA PACTEHHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

[TpakTuueckas pabota Ne4 «BpisiBIIeHHE MyTareHOB B OKPYKAIOIIEH cpesiey.
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Paznea V.

IIpoucxoxaeHue U pa3BUTHE JKM3HU HA 3emJie. JBOJTIOIMOHHOE YUeHHeE.

Tema 4.1.
[Tpoucxoxnenue u
HaydyaJlb-HBIC OTallbl

pa3BUTHS JKU3HH Ha
3emite.

Conepxanue yueOHOTO MaTepuaia

1. | AHanu3 ¥ OleHKA PA3IMYHBIX TUIIOTE3 MPOUCXOXKICHNS KU3HU. KpaTkas ucropus
Pa3BUTHS )KU3HU Ha 3eMIIE.

Tema 4.2.
Hcropus pa3BUTHUSA
3BOJIIO-IIUOHHEIX HUJIECH.

CopneprkaHue yueOHOTO MaTepraa

1. | BuakomcTtBo ¢ 3BOMIOUMOHHBIMU uaesmu K.JIunnes, XK.b.Jlamapka, Y./lapBuna. Bun,
€ro KpUTEPUHU U CTPYKTYpa.

[Ipaktraeckas padbora Ne5 « OnucaHue BHJIOB IO KPUTSPHIMY.

Tema 4.3.
Mukpos3BOIOLUSA u
MaKpO-3BOJIIOIHUS.

Copneprkanue yueOHOTO MaTepraa

1. | bopnba 3a cymectBoBanue. EctectBernslit 0T00p. [Iprucnoco6ieHHOCTh OpraHU3MOB —
pe3yabTaT ACWCTBUS €CTECTBEHHOTO 0TOOpA.

2. | I'maBHBIC IyTH M HampaBiieHUs dBooNNH. JlokazarenscTBa sBoMonnK. JlabopaTopHas
pabota Ne 3 «IIpucnoco6eHHOCTh OPraHU3MOB K CPEZIe».

[IpakTuueckas padora Ne6 « OCHOBHBIE ITyTH 3BOJIIOLUH: apoMOp(03, U0 TaIIHS,

Paznen V.

IIpoucxoxaenue yeaoBexa.

Tema 5.1.
AHTpOIIOTEHE3.
UYenoBeyeckue pachl.

CopneprkaHue yueOHOTO MaTepraa

1. | HokaszaTenbcTBa MPOUCXOXKACHUS 4eloBeKa [IBMKyIIME CHIIBI aHTPOIIOTE€HE3a. JTallbl
SBOJIIOLIMM 4eJIOBEKa. YesnoBedeckue pacel, EAMHCTBO UX MPOUCXOKICHHUS.

[Ipaktuueckass pabora Ne7 «AHanM3 M OIEHKAa PA3IUYHBIX TUIOTE3 O MPOUCXONKICHUH
YEIIOBEKAY.

Pazgen VI.
IKOCUCTEMA
Tema 6.1. Cogepxanue yaeOHOTO MaTepuala
DKoJorUsi-HayKa 0

1. | Oxonoruueckue ¢akTopel. CTpykTypa OuoreorneHosa. llenu nutanus. ATpoIieHO3HI.
B3aUMO-OTHOILIICHUAX

OxpaHa 3KOCHUCTEM.

OpPTaHU3MOB.

[Mpaktudeckas padora Ne§ «CpaBHHTEIbHAS XapaKTEPUCTUKA OMOTEOIIEHO3a U arpolieH03ay.
Tema 6.2. CopepxaHue yaeOHOro Marepuaa

buocdepa-rnodbanbHas
skocuctema. buocdepa
H 4CJIIOBCK

1. | buocdepa u cBoiictBa Ouomaccel. Yuenue Bepnanckoro o Ouocdepe. Kpyrosopot
BemecTB. buochepa m uenmoBek. Hoocdepa. Oxpana Oumo-cepbl M MEPCIEKTUBHI
PAIUMOHAJIBHOI'O TIPHUPOAOIIOJIb30BaAHMS.
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[Tpaktrueckas padota No9 « CocTaBjieHHE MMUIIEBBIX IIENEH.

Paznea VII.
Tema 7.1. Cogepxanue yaeOHOTO MaTepuala
bronyka xak onHO W3 | 1. | IIpumeps UCIIOJIb30BaHUS B XO3AUCTBEHHOU NEeSATEIbHOCTH YeJI0BeKa 2
HAIPABJICHUH Pa3BUTHA MOP(POPYHKIIMOHATBHBIX YEePT OPTaHHW3allUd OPTaHU3MOB IMPH CO3AAHUH TEXHUUYECKUX
KHOCPHETHKH. CUCTEM B CTPOUTEIIBCTBE.
PA3JAEJI 3 OKOJIOT'USA 36/1,0
BBenenue OOBEKT U3yUeHHUs SKOJIOTUH — B3aUMOJICHCTBUE KUBBIX cUCTeM. VICTOpHs pa3BUTHS H 2
METOJTbI FKOIOTHH. Posb SK0n0THH B YOPMUPOBAHUN COBPEMEHHON KapTHHBI MUPA.
3HavYeHHE SKOJIOTHH B OCBOCHUH MPOGECCUi U CIIEIUaTbHOCTEH CPETHEro
npodecCHOHALHOTO 00pa30BaHUI.
Pasznea |.
IK0JIOTHS KAK HAY4YHasl IUCHHUILIMHA.
Tema 1.1 Coneprkanne ydeOHOro MaTepuara; 2
OO61mast YKoIoTHsl. 1. | Cpena oburanmst u ¢aktopsel cpeapl. OOmMEe 3aKOHOMEPHOCTH JEHCTBHUS (DAaKTOPOB
cpeabl Ha opranusM. [lonymsimusa. Okocucrema. buocdepa.
Tema 1.2. Coneprkanne yaeOHOro MaTepuara; 2
ConuanbHas 5KOJIOTHsL. 1. |Ilpenmer wusydeHus couuanbHOM HKosnoruu. Cpena, OKpy’Karollas 4YeEJIOBEKa, €€
cnenuduka u cocrosiuue. [lonstue «3arps3HeHHe Cpeibh».
Tema 1.3. Copepxanue yueOHOTr0 MaTepHuaa;
[TpuxnanHas 3KOIOTHUS. 1. | Dkonoruyeckue MpoOiIeMbl: perioHalnbHbIe U I00anbHble. [IpuunHbl BOBHUKHOBEHUS 2
rJ100aTBHBIX YKOJIOTHYECKUX MPOOIIEM.
[TpakTruueckas pabora Nel 2
«Omnrcanre aHTPONOTEHHBIX H3MEHEHHI B €CTECTBEHHBIX PUPOIHBIX JIaH A Tax
MECTHOCTH, OKpY>Karollel 00yUaroerocsy.
Paznen I1.
Cpena o0UTaHUSA YeJIOBEKA U IKOJIOTHYecKasi 0€30IaACHOCTb.
Tema 2.1. Coneprkanne ydeOHOro MaTepuara; 2
Cpena oburanus 1. | Okpykaroias yeaoBeKa cpeia U €€ KOMIIOHEHThl. EcTecTBeHHasl U MCKYCCTBEHHAas!
YyeJloBeKa. cpenbl obutanus yenoneka. CompanpHas cpea.
Tema 2.2. Copepxanue yueOHOTro MaTepuaa;
['oponckas cpena. 1. | T'opoxackas kBapTupa U TPEOOBAHUS K €€ IKOJIOru4Ieckoit 6e3omacHocth. lllym n
BUOpAIMsI B TOPOJICKHUX YCIOBHIX. BiusiHue mryma v BUOpaluu Ha 37J0POBbE 2

TrOpOJCKOro 4€JI0BCKa.
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DKOJOTHYECKHE BOIIPOCHI CTPOUTENHLCTBA B ropojie. MarepHalibl, HCIOJIb3yEMBIE B
CTPOUTENHCTBE )KHIIBIX JOMOB M HEKUIIBIX MIOMEIICHUN, NX YKOJIOTUYECKas
6e3omacHocTh. KOHTPOIIb 32 KaUeCTBOM CTPOUTEIHCTBA.

[IpakTtuueckass pabora No2 «OmnmcaHwe IKWINMIIA YeJOBEKa KaK HCKYCCTBEHHOM
HKOCUCTEMBI.

Tema 2.3.
Cenbckas cpena.

Coneprkanue yueOHOTO MaTepuaa

1.

OcobeHHOCTH cpeibl 0OMTaHUS YEJIOBEKa B YCIOBHX CENbCKOM MeCTHOCTU. CelbeKoe
XO3SHCTBO U €ro 9KOJIOTHYECKHE TPOOIEMBI.

Paznea Il1l.

Konuenuusi ycToi4YnBOro pa3BuTHs.

Tema 3.1 Coneprkanne ydeOHOro MaTepuara;
Bo3HukHOBeHME 1. | I'moGanbHbIe SKOIOTHYECKHE TPOOIEMbI U CIIOCOOBI X pelleHns. Bo3HUKHOBeHHE
KOHILIETIIIMH YCTOMYMBOTO 9KOJIOTMYECKUX MOHATUN «YCTOMYMBOCTBY» U «yCTOMYMBOE PA3BUTHEY.
pa3BUTHAL.
Tema 3.2. Coneprkanue yueOHOT0O MaTepuara:
Y CTOMUUBOCTD U =
pasBHTEE. 1. | Cnoco0sl pereHus HKOJ0OrHYECKUX IpooIeM B paMKax KOHUENINU « Y CTOWYUBOCTD U
pa3BUTHEY». DKOJIOTUYECKUN CIEA M MHJIEKC YEJIOBEYECKOTO PA3BUTHSL.
[TpakTuyeckast padota Ne3« Pemenue 5K0I0TH4ecKHX 3a/1a4 Ha YCTOWYMBOCTh U PA3BUTHEY.
Paznea V.

OxpaHna npupoasbl.

Tema 4.1

ConeprkaHue yueOHOTO MaTepuraa:

[IpuponooxpanHas
JEeATEIIbHOCT. 1. | Ucropus oxpansl mpupoabl B Poccuu. Tumnsl opranuzaiuii, CocoOCTBYIONTUX OXPaHE
npuposl. Ocobo oxpaHseMble IPUPOIHBIC TEPPUTOPUU U X 3aKOHOAATEIILHBIN
cTaryc.
2. | CemuHap «OKOJIOTUYECKUE KPU3UCHI M HKOJIOTHYECKUE CUTYaLUU. DKOJIOTHYECKHUE
npobsieMbl Poccumy.
Tema 4.2. Coneprkanne ydeOHOro MaTepuara;

[IpuponHslie pecypcsl U
UX OXpaHa.

1.

[TpupoaHO-TeppUTOPHUATIEHBIC ACTIEKTHI SKOJIOTHYECKUX Mpodiem. [Ipupoaabie
pecypchl M ciocoObl X oxpaHbl. OXpaHa JIECHBIX pecypcoB B Poccun. Bo3moxkHOCTH
YpaBJICHUSA S5KOJIOTHYCCKUMH CUCTCMaMU.

[IpaxTuueckas padora Ne4 «CpaBHHUTEIBHOE OMMCAHUE €CTECTBEHHBIX MMPUPOTHBIX CUCTEM U
arpodKOCUCTEMBI».

JAnddepenniupoBaHHbIH 3a4ET (KOMIJIEKCHbIH)
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PA3JIEJI 4 XUMMSA

73/2,03

Paznen 1. Oprannyeckasi XuMus

Beenenue Coaepxkanue yueOHOro MaTepuaJa
OCHOBBI TEOPUHU CTPOCHUS OPTAHUYECKHX BEIIECTB 2 1
Tema 1.1. Coaepxkanue yueOHOro MaTepuaia
[IpenenvHbie Knacc «Ankanby. [Tonyuenne n ux npumenenune CTpoeHue, CBOMCTBAa aJIKAHOB M UX 2 1
YTIEBOAOPOABI MIPOU3BOTHBIX
Tema 1.2 Coaepxkanue yueOHOro MaTepuaia
Henpenenbhbie Knacc «Ankensn» , Kimacc « AnkagreHb» 2 1
YIII€BOIOPOBI JlaGoparopHas padota Nel «YTrneBo0poIbI psiia STUIICHAY 2 2
Knacc « ATKuHbBI» 2 1
JlabopaTtopHnast pabota N2 «ITonumepsl — MIIACTUKHU U DJIACTOMEPHD 2 2
Tema 1.3 Coaepxkanue yueOHOro MaTepuaJa
ApoMaTthyeckue Knacc «Apens» benzod, Tomyon 2 1
YTIEBOAOPOABI
Tema 1.4 Copep:xxanue y4e0HOIro MmaTepuaja
ITpuponnsie ucrounuku | [TpupoaHble HCTOUHUKH YITICBOJOPOJOB: HE(Th, IPUPOIHBIN M MOMYTHBIHA ra3sl 2 1
YIJIEBOAOPOJOB JlaboparopHas padota Ne3 «IIpupoHbie HCTOUHUKH YTIEBOIOPOAOB: HE(Th, IPUPOIHBINA U 2 2
IOy THBIN I'a3bl»
Tema 1.5 Coaepxkanue yueOHOro MaTepuaa
Kucnoponconepxkamue | Kimace «CriupTe» 2 1
oprannyeckue BeuiectBa | Jlaboparopsas padora Ned «Criuptel. DeHom» 2 2
Kiacc «Anpnernasny 2 1
KapOoHOBbIE KHCIOTHI 2 1
JlaGopaTtopHnast pabota No 5 « AnbJeruipl 1 KapOOHOBBIE KHCIOTHD 2 2
Knacc «BXKK» Mbuia. 2 1
Tema 1.6 Coaepxkanue yueOHOro MaTepuaa
VriaeBomsl Kiacc «Yriesoasny 2 1
[Tonucaxapuasl. Kpaxmai, 11emuir0i103a, TIMKOT€H U MHYJIMH. 2 1
JlaGopaTtopHnast pabota Ne6 «YTaeBoap» 2 2
Tema 1.7 Coaepxanue yueOHOro MaTepuaa
A3zoTcoaepkalime Knacc « AMunb). AMUHOKHCTOTHL. benku 2 1
OpraHUYECKUE JlabopaTtopHnast pabota No7 «CBoiCcTBa OCIKOB M UX (PYHKITUN) 2 2
COCIMHCHHS JlaGopatopHas padota Ne 8 «buononumepst. BorokHay 2 2

Pazgen 2. O0mas 1 HeOpraHuvdecKkass XuMHus
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Tema 2.1

Copep:xxanue yue0OHOIro MmaTepuaja

OO01mast Xumust [Teprnonnueckuii 3aKOH U cucTeMa XuMudeckux emerToB /.M. Menaeneera 2 1
Tunsl xumMuueckoi cBsizu. Knaccbl HEOpPraHU4eCKUX COEAMHEHUH. 2 1
DJIEKTPOIMTHYECKAs AUCCONManys. | mapoaus conei 2 1
JlaboparopHas pabota Ne9 «DnexTponuruueckas auccormanus. ['uaponus coneit 2 2
Tema 2.2 Copep:xxanue y4e0HOIro MmaTepuaja
Hemeransl 00630p HeMeTaLI0B. BaxkHeine coeMHeHUs HEMETAIIOB. 3HAYCHUE B CTPOUTENIBCTBE 2 1
Tema 2.3 Coaepixkanue yueOHOro MaTepuaJa
f;i?ﬁi?;ai;: JlaGoparopHas padorta Nel0 «MuHepasbl, TOpHbIE TOPOABIY 2
JlabGopaTtopnas pabora Nel 1 «CunukaTHasi TPOMBITINICHHOCTh. 3HAYEHHUE B CTPOUTEIHCTBEY 2
Tema 2.4 Coaepxkanue yueOHOro MaTepuaa
Metanbt 0630p metaioB. Kopposusi MeTaJIsIOB, METOTBI 3aIITUTHI 2 1
JlaGoparopHas padota Nel2 «Metayuisl. O0mmue cCBOHCTBa» 2 2
JlaGopatopHnas padora Nel3 «Metamsl. CriyiaBb» 2 2
[{eounble MIeI0YHO3eMeTbHbIE MeTaILTBL. JKEcTKOCTh BoIBI. [loHsITHE 00 aTMOchepe. 2 1
JlaGopatopHas paborta Nel4 «KadecTBeHHBIN aHAJIN3 BEIIECTBY 2 2
KOHCYJIbTAIMS K 9K3aMEHY 4
DK3aMEHY 3
Bcero no qucuuiniinHe: 242/6.72
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7. VYEBHO-METOJINYECKOE U MATEPHAJIbHO-TEXHUYECKOE
OBECIHEYEHUE PEAJIM3ALUA ITPOTPAMMBI YYEBHOM
TV CHATIIAHBI

7.1. TpeOboBaHNsI K MUHUMAJIbHOMY MaTepPUAJbHO-TEXHUYECKOMY 00ecreyeHU 0

OcBoenne mporpamMMmbl  yueOHON  mucuuiuiMHbl «®PU3MKa H  €CTECTBO3HAHHE»
npeArnoaracT HaIuuue KaOuHeTa XuMUU ¢ jabopaTopuedd W 1abOpaHTCKONW KOMHATOH, B
KOTOPOM HMEETCSI BO3MOXHOCTh O0ecreduTh CBOOOMHBIA MOCTyn B MHTEpHET BO BpeMms
Y4eOHOTO 3aHITHS U B IEPHOJI BHEYPOUYHOH NEATETHHOCTH O0YJaIOIIHXCS.

ITomemenne  kabuHeTa  JOJDKHO — YAOBIETBOPATH  TpeOoBaHusM  CaHUTapHO-
smuIeMHoI0rnYeckux npasuil 1 HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO
TUIOBBIM OOOpYZOBAaHUEM, YyKa3aHHbIM B HACTOSAIMIMX TpPeOOBaHUAX, B TOM YHCIE
CTELUANTN3UPOBAHHON y4eOHOM MeOenbio M CPeICTBaMU OOYYEeHHMS, JOCTAaTOYHBIMHU JUIS
BBINOJIHEHUS TPEOOBAHNH K YPOBHIO IIOJTOTOBKU O0YYarOIUXCS.

B xabuneTe AOMKHO OBITH MYJIBTHUMEIWWHOE O0OPYIOBaHWE, MOCPEICTBOM KOTOPOTO
YYaCTHMKH 00pa3oBaTEeIbLHOIO MPOIECCa MOTYT MPOCMATPUBATh BU3YalbHYIO0 HH(DOpMAIUIO
10 XMMHH, CO371aBaTh MPE3CHTAINH, BHICOMATEPUAIBI U T.II.

B cocrap yqe6HO'MCTOI[I/ILIeCKOFO U MaTCpUaIbHO-TEXHUYCCKOI'0 OCHAIICHUA KabuHeTa
XHUMHUU BXOIAT:

* MHOTO()YHKIIMOHAIBHBIN KOMILIEKC MPETOoaBaTells;

* HaTypajbHbIE OOBEKTHI, MOJEIH, NPUOOPHl H HAOOPHI JUISI  TMOCTAHOBKH
JEMOHCTPALIMOHHOTO U YYEHUYECKOTO SKCIIEPUMEHTA;

* T[IeyaTHbIE U DKPAHHO-3BYKOBBIE CPEJICTBA OOYUCHUS;

* CpeAcTBa HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

* PpEaKTUBBI;

* [epeYHH OCHOBHOMW U JIOTIOJIHUTENLHON y4eOHOM TUTepaTyphl;

* BCIOMOTraTeiabHOE 000pYAOBaHNE U UHCTPYKIUH;

* OuOMHMOTEYHBIN QOHST.

e 000pylnOBaHHE M PEAKTUBBI COTJIACHO YCTAHOBJICHHOMY CTaHIAPTHOMY INEPEUHIO IS
KaOWHEeTa XUMUH.

B 6ubnmoreunsiit GoHI BXOAAT yUeOHUKHU U yueOHO-MeToaudeckue KoMIuieKTsl (Y MK),
PEKOMEHJIOBAaHHBIE WJIM JIOMYIICHHBIC IS KCIOJB30BaHUS B  MPO(EeCcCHOHAIBHBIX
00pa30BaTeNbHBIX OPTaHU3AINIX, PEATU3YIOMUX 00pa30BaTENbHYIO MPOTPAMMY CPETHETO
obmero oOpazoBanusi B mpenenax ocBoeHus [IIICC3 CIIO na 6a3e OCHOBHOTO OOIIETO
o0Opa3oBaHUsI.

bubmuoreunsiii  GoH MOXKET OBITh JOMOTHEH XWMHYECKOW SHIUKIIONEIUEH,
CIPAaBOYHHKAMU, KHUTAMU JJI1 YTCHUS [0 XUMUHU.

B npomiecce ocBoeHust mporpaMmbl y4eOHOW TUCIMIUIMHBI CTYIEHTHI JTOJDKHBI MMETh
BO3MOXXHOCTH JIOCTYIIA K 3JIEKTPOHHBIM Y4eOHBIM MaTepuajiaM, HMEIOIIUMCS B CBOOOTHOM
noctyne B cetn MHTEpHET (AIEKTPOHHBIM KHHTraM, NMpakTHKyMam, TecTaM, MaTepHhajam
EI'D u gp.).

JIyist BBITIOTHEHHST J1aOOpAaTOPHBIX PadOT CTyAEHTaM HEOOXOAMMO WMETh TPOCTON H

[[BETHBIC KapaHJallu, INHEHKY, TACTHK, MEPUYATKH, KATbKYJISATOP, Xaar.
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7.2. UudopmannoHHoe odecnieueHre 00ydeHust

OU3UKA

OcHoBHas JMTEpaTYypa
MskumeB I'. SI. ®uzuka. 10 xnace : yuebnuk / I'. 5. Msakumes, b. b. byxosues, H. H.
Corckwuii. - 4-¢ m3a. — MockBa : IlpocBemenue, 2018. — 416 c.: w1, — (Cpennee
npodeccuoHambHoe 00pazoBanue). — 50 3Kk3.
MsxkumeB I'. SI. ®usuka. 11 knacc : yuebnuk / I'. SI. Msakumes, b. b. Byxosnes, B. M.
Yapyrun. - 5- e m3n. — Mocksa : [IpocBemenue, 2018. — 436 c.: nin. — (Cpennee
npodeccuoHabHOE 00pa3oBaHue). — 50 3K3.
JlorBunenko O. B. ®uszuka : yueOnuk / O. B. JlorBunenko. — Mocksa : KnoPyc, 2020. —
341 c. — (Cpennee mpodeccuonanbuoe obpazoBanue). — URL: https://www.book.ru. —
Pexxum octymna: mo moamnucke.
Tpopumona T. U. Kypc pusuxku ¢ nmpumepamu pemieHusi 3amad B 2-X ToMax. Tom 1 :
yuebnoe nocobue / T. . Tpopumona, A. B. ®upcoB. — Mocksa : KuoPyc, 2020. — 577 c.
— (Cpennee mpodeccronanbuoe obpazosanue). — URL: https://www.book.ru. — Pexxum
JOCTYTIA: TI0 TOATHUCKE.
Tpopumona T. U. Kypc pusuxku ¢ nmpumepamu pemieHusi 3amad B 2-X ToMax. Tom 2 :
yuebnuk / T. WU. Tpopumona, A. B. @upcoB. — Mocksa : KuoPyc, 2020. — 378 c. —
(Cpennee mpodeccuonanpHoe obpazoBanue). — URL: https://www.book.ru. — Pexum
JOCTYTIA: TI0 TOATHUCKE.
IMuncknii A. A. ®usuka : yaeOnuk / A. A. Iunackuid, I'. FO. I'pakoBckuii ; mox obmr. pe.
0. U. Juka, H. C. IlypsimeBoit. — 4-e uza., ucnp. — Mocksa : POPYM : UHOPA-M,
2021. — 560 c. : mn. — (Cpemnee mnpodeccuoHaipbHoe oOpa3zoBanme). — URL:
https://new.znanium.com. — Pexxum ocTyma: mo moImucKe.

PoauonoB B.H. ®usuka s KoJulemked :  ydeOHOEe TMOcoOMe sl  CPeTHEro
npodeccuoHanpbHOro obpazosanus / B. H. Pomnonos. — Mockga : UznarensctBo FOpaiit,
2020. — 202 c. — (ITpodeccuonanpHoe odpasosanue). — URL: https://urait.ru. — Pexum
JOCTYTIA: TIO TIOITHCKE.

JonoJHuTeIbHAS JIUTEPATYpa

Tpodpumona T.U. Kpatkuit kypc Gu3nKu ¢ mpuMepamMu pemieHus 3a1ad : yueOHoe mocooune
/ Tpopumona T.. — Mocksa : KnoPyc, 2021. — 279 c. — (Cpennee npodeccuoHaibHOE
obpazosanue). — URL: https://www.book.ru. — Pexxuim noctyma: mo mojmucke.

Tpopumona T. . ®usuka : Teopus, peuieHrue 3aaad, JEKCUKOH : yuyeOHoe mocodue / T.
. Tpopumosa. — Mocksa : KnoPyc, 2021. — 315 c. — (Cpennee npodeccuonanbHoe
obpazosanmue). — URL: https://www.book.ru. — Pexxuim goctyma: mo mommcke.

Tpopumona T. U. ®uzuka or A no . CrnpaBounoe m3ganue : crnpaBounuk / T. .
TpodpumoBa. — MockBa : KuoPyc, 2019. — 301 c.— (Cpennee npodeccroHanbHoe
obpazosanwue). — URL: https://www.book.ru. — Pexxuim goctyma: mo momucke.

TapacoBa O. M. JlaboparopHbie paOOThI IO (PU3UKE C BOINPOCAMH U 3aJaHUSIMHU : yueOHOe
nocobue / O. M. TapacoB. — 2-e uzn., ucnp. u gomn. — Mocksa : DOPYM : UHOPA-M,
2018. — 97 c¢.— (Cpemnee mpodeccuoHnanpbHoe oOpasoanme). — URL:
https:/znanium.com. —PeskuM gocTyma: 1Mo MmoarnuckKe.

HHTEpHeT pecypehl:

www.fcior.edu.ru — ®enepanbHblil IEHTP HHOPMAIIMOHHO-00pa30BaTEIBHBIX PECYPCOB
WWW.physbook.ru —sekTpoHHBIH Y4eOHUK 110 hHU3UKE.

www.cbook.ru — nemoHcTpanmonHbie onbIThl o Gu3rke. KommakT byka.
Www.opentorrent.ru — yueousie GuIbMbI IO PU3UKE
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http://znanium.com/catalog.php
https://urait.ru/bcode/449187
http://znanium.com/catalog.php
http://znanium.com/catalog.php
http://www.fcior.edu.ru/
http://www.physbook.ru/
http://www.cbook.ru/
http://www.opentorrent.ru/

https//fiz.1september.ru (yue6Ho-MeToMueCKast razeTa «Dusnkay).
Www.opentorrent.ru — yueousie GuiIbMbI IO PU3UKE

BNOJIOI'Us
OcHOBHAA JUTEPATYPA

Kamenckuii A. A. buonorus. Ob6mas Ouonorms. 10-11 kmacceel : yuebnuk /A. A.
Kamencknii, E. A. Kpukcynos, B. B. Ilaceunuk. — 6-¢ u3zg., ctep. — Mocksa : Ipoda, 2018.
— 368 c.: m1. — (Cpennee npodeccuoHanbHOe oOpazoBanme). — 50 3K3.

MamonTtoB C. I'. OOmias 6uonorust : yyeOnuk / C. I'. MamonToB, B. b. 3axapoB. —
Mocksa : KunoPyc, 2020. — 323 c. — (Cpennee mpodeccruoHaabHOe 00pa3oBaHUE). —
URL.: https://www.book.ru. — Pexxum mocrtymna: mo moanucke.

Epemuenko O. 3. buonorus : ydenwe o Ouocdepe : ydueOHOE mTocoOHWe Ot CpPeIHEro
npodeccuonanpHoro oodpazoanusi/ O. 3. Epemuenko. — 3-¢ u3na., mepepab. u Jgom. —
Mockga : U3natensctBo FOpaiit, 2020. — 236 ¢. — (IIpodeccronanpHoe oOpa3zoBaHue). —
URL:https://urait.ru

XUMUA

OcHoBHas JIuTEpPaTYpa
Pymzutuc I'. E. Xumusa. 10 knacc. ba3oBerit yposens : yueobnux/ I'. E. Pymsuruc, ©. I
@®enbamad. — 4-e u3a. — MockBa : Ilpocsemenue, 2018. — 224 c. — (Cpennee
npodeccuoHabHOE 00pazoBaHue). — 50 HK3.
Pynsutuc I'.E. Xumus 10 xnacc. ba3oBbiil ypoBeHb : yueOHUK 17151 00111€00pa30BaTENbHBIX
opranuzanuii / I'.E. Pymsutuc, ®@.I'. ®enpaman.- 7-¢ u3a.- Mocksa : [Ipocsenienue, 2020.-
224 c. : mi. — 60 3k3.
Pym3utuc I'.E. Xumus 11 xnacc. bazoseiii ypoenb : yueOnuk / I'.E. Pymutuc, ®.I.
®enpamMan.- 7-¢ u3a.- Mocksa : [Ipocsemenue, 2020.- 223 c. : wi. — 110 3k3.
Epemun B.B. Xumms 10 kmacc. baszowiii ypoBenb: yueOHuk / B.B. Epemun, H.E.
Ky3bmenko, A.A. Jlpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna.- - Mocksa : [lpooa,
2020.-223 c. : mi.- (Poccuiickuii y4eOHHUK).-253K3.
Epemun B.B. Xumus 11 xmacc. basoBbiii ypoBens: yueOnuk / B.B. Epemun, H.E.
Ky3bpmenko, A.A. po3nos, B.B. Jlyuun; nox pea. B.B. Jlynuna.- 7 uzn. CrepeoTurr.-
Mockga : Jlpoda, 2020.-223 c. : uin.- (Poccuiickuit yaeOHUK).-259K3.
Apremenko A. WU. Opranmveckas xumus : yueOHuk / A. WU. Apremenko. — Mocksa :
KuaoPyc, 2018. — 528 c. — (Cpemnee mnpodeccuonanpHoe oOpazoBanue). — URL:
https://www.book.ru. — Peskum moctyma: mo moamucKe.
I'munaka H. JI. O6mas xumus : yueobnoe mocoodue / H. JI. 'nmaka. — Mockga : KnoPyc,
2020 — 748 c¢. — (Cpemnee mpodeccuonaapHoe obOpasoBanue). — URL:
https://www.book.ru. — Pexxum moctyma: mo moamucke.
BoromousioBa U. B. Heoprannueckass xumus : ydeOnoe nmocobue / 1. B. boromonosa. —
MockBa : Anpdpa-M, MHDOPA-M, 2020. - 336 c¢. — (Cpennee mpodeccroHaabHOe
obpazosanue). — URL.: https://znanium.com. — Pesxum gocTyma: mo moamucKe.

JonoJHuTeIbHAS JIUTEPATYpa
AndunorenoBa U. B. Xumus : yueOnuk u npaktukyMm s CIIO / U. B. AudunoreHosa,
A. B. babkog, B. A. [TonkoB. — 2-e u31., ucnp. u gomn. — Mocksa : M3natensctBo FOpaiT,
2020. — 291 c. — (Ilpodeccuonanproe obpaszoBanue). — URL:https://urait.ru. — Pexum
JOCTYTIA: TIO TIOITHCKE.
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https://urait.ru/bcode/455486
http://znanium.com/catalog.php
https://urait.ru/bcode/452856
http://znanium.com/catalog.php

Cracs H. ®. OOmas u Heopranmueckas xumus. CIpaBOYHUK : ydeOHOE MOcoOHe JUIs
CIIO/ H. ®. Crace. — 4-¢ u3n. — Mocksa : U3marensctBo [Opaiit, 2020. — 92 c. —
(TTpodeccronansuoe obpazoBanue). — URL:https://urait.ru. — Pexum poctyma: mo
TIOJIITHCKE.

Imuaka H. JI. O6umrast xumus. 3agauv U yIpakKHEHUS . Y4eOHO-TIPAKTUUECKOe ToCcoOue
s CITO / H. JI. I'nunka ; mox pemakmnueit B. A. ITonkosa, A. B. babkoBa. — 14-¢ u3n. —
Mocksa : UznatenscTBo FOpaiit, 2020. — 236 c. — (Ilpodeccrnonansnoe oOpa3zoBaHue).
— URL.: https://urait.ru. — Pexxum noctyma: mo HomucKe.

IKOJIOTI'usl
OcHoBHas JIuTEpPaTYpa

Mupkun b. M. Okonorus. 10 — 11xmaccel. bazoBeiii ypoBens : yueonuk / b. M. Mupkus,
JI. T'. HaymoBa. — Mocksa : Benrana — I'pad, 2018.- 400 c. — 50 k3.

KoaecankoB C. U. Oxonorus : yuebnuk / C. U. KonecuukoB. — Mocksa : KnoPyc, 2020.
— 244 c. - URL: https://www.book.ru. — (Cpeatee npodeccunonaabHoe 00pa3oBaHue). —
Pexxum nocTyna: mo moamnucke.

TI'ansnepun M. B. O6mias sxonorus : yueonuk / M. B. I'anbnepun. — Mocksa : ®opywm,
HUILl HMH®PA-M, 2020. - 336 c¢. — URL: https://znanium.com. — (Cpennee
npodeccronanbHOe 00pa3oBaHue). — PexxuM qoctymna: mo moarnucke.

JlomoJHUTENbHAA JJUTEpaTypa

Boaxosa II. A. OcHoBBI 00111e# 5K010THY : YyueOHOe mocodue / I1. A. BonkoBa. — MockBa
O®OPYM : HHODPA-M, 2020. — 126 c. — (Cpennee mnpodeccruoHaIbHOE
obpasoBanue). — URL: https://znanium.com. — Pexxum noctymna: mo moamucke.

Jxogorus : yueOHuk u npaktukym misa CIIO / O. E. KonapatseBa [u ap.]. — Mocksa :
M3narensctBo  Opaiit, 2020. — 283 c. — (IIpodeccuonanbHoe o00Opa3oBaHue). —
URL:https://urait.ru. — Pesxum gocTyna: 1o mojmnucke.

Ikogorus : yaeOHuk u npaktukym aist CI1O / A. B. Toraii [u np.]. — 5-¢ u3z., nepepad. u
non. — MockBa : M3amarensctBo FOpaiit, 2020.— 352 c.— (IIpodeccuonanbroe
obpazosanue). — URL:https://urait.ru. — Pexxum moctyma: mo moamucke.

HNuTepHer — pecypcebl:

1 Axanemuk. CrioBapu u sHImKioneauu. http://dic.academic.ru/

2 DBorpmas coBerckas >HumKIoneaus. http://bse.sci-lib.com

3 Books Gid. DnekrponHas 6ubaroTeka. http://www.booksgid.com

4 T'nob6anreka. ['mobanpHas OMOIMOTEKA HAYYHBIX PECYPCOB.
http://globalteka.ru/index.htmi

5 EnauHOE OKHO J0CTYyIa K 00pa3oBaTelbHBIM pecypcam. http://window.edu.ru

6 Kuurn. http://www.ozon.ru/context/div_book/

7 Jlyumas yueOHast auteparypa. http://st-books.ru

8

9

1

Poccwuiickuit oOpa3oBatenbHblii moprai.http://www.school.edu.ru/default.asp
DnexkTpoHHas oubmuoreunas cucrema http://book.ru/
0 www.pvg.mk.ru (omumnuana «ITokopu BopoObeBbI TOPEI»).
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https://urait.ru/bcode/452142
http://znanium.com/catalog.php
https://urait.ru/bcode/451239
http://znanium.com/catalog.php
http://znanium.com/catalog.php?item=booksearch&code=%D1%8D%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F&page=4#none
http://znanium.com/catalog.php
http://znanium.com/catalog.php
https://urait.ru/bcode/458702
https://urait.ru/bcode/458702
http://dic.academic.ru/
http://bse.sci-lib.com/
http://www.booksgid.com/
http://globalteka.ru/index.html
http://window.edu.ru/
http://www.ozon.ru/context/div_book/
http://st-books.ru/
http://www.school.edu.ru/default.asp
http://book.ru/
http://www.pvg.mk.ru/

11 www.hemi.wallst.ru (O6pa3oBarenbHbIH CANT IS MIKOJIBHUKOB « XHUMUS).

www.alhimikov.net (O6pa3oBareibHbIi CalT TSI IKOJIBHHKOB)

12 www.chem.msu.su

(OnexTpoHHas OMOIHOTEKA IO XUMHUH).

13 www.enauKi.ru (uuTepHEeT-U3MaHKE I yuuTeaehn « EcTecTBeHHBIE HAYKNY ).
www.1september.ru (meroanueckast rasera «IlepBoe CEHTIOPS»).

14 www.hvsh.ru (skypHai « X¥MHS B IIIKOJIE»).
15 www.hij.ru (kypHai «XHMHUS U KU3HDY).
16 www.chemistry-chemists.com (35eKTpOHHBIH KypHAT «XUMHKH U XUMUSD).

8 XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOUI
JAEATEJBHOCTHU CTYJAEHTOB

KoHTposb 1 o1ieHka pe3yabTaTOB OCBOCHHS YUEOHOU TUCIUTUIMHBI OCYIICCTBISICTCS
MpEenoaBaTesieM B MPOIECCe MPOBEICHUS MPAKTUUECKUX 3aHATHM, TECTUPOBAHUS, a TAKKE
BBITIOJTHECHUST O0YYAIOIITUMUCS WHINBUIYATbHBIX 33JaHUN U TPOMEKYTOUYHON aTTECTaIEH.
MeTobl KOHTPOJIS HalpaBiIeHbl HA IPOBEPKY 00YUYaAIOIIMXCS:
v/ — BBINOJHATEH YCIOBHUS 3JAHUS HA TBOPYECKOM YPOBHE C IIPEACTABIEHHEM
COOCTBEHHOU MO3UIINY;
v\ — JenaTh 0OCO3HAHHBIN BLIOOD CIIOCOOOB IEHCTBUI U3 PaHEE U3BECTHBIX;
v\ —0CYLIECTBIATH KOPPEKLUIO (MCIPABICHUE) CAETaHHBIX OIIMOOK Ha HOBOM YPOBHE
NpeiaraeMbIX 3aJlaHui;
v — paboTaTh B PYIINE U NPEJICTABIATh KAK CBOIO, TAK U MO3UIIUIO IPYIIITBI

Conep:xaHue

XapaKkTepucTHKA OCHOBHBIX BHI0B y4e0HOM
NeITeTbHOCTH 00y4alouXcsi (Ha yPOBHE Y4eOHbIX
JaeicTBuil)

@DopMBbI U METOBI
KOHTPOJISI U OLleHKH
pe3yabTaToB 00yUYeHus!

Beenenue

YMeHHUsI TOCTAaHOBKH I1eJICH NEeATeTLHOCTH, TIIaHUPOBAHUS
COOCTBEHHOM JEATEIHHOCTH IS JOCTIKEHUS
MTOCTABJICHHBIX TIeJICH, IPEIBUICHUS BO3MOKHBIX
pPE3yIBTATOB ITHX JCHCTBHM, OPTaHU3AIIUNA CAMOKOHTPOJIS U
OTICHKH ITOTyYEHHBIX PE3yIbTaTOB. PazBuTHE ClIOCOOHOCTH
SICHO ¥l TOYHO M3J1araTh CBOM MBICIIH, JIOTHYECKH
000CHOBBIBATH CBOIO TOUKY 3PEHUS, BOCIIPUHUMATD 1 aHAJIH-
3UPOBATh MHEHHS COOCCETHUKOB, TIPU3HABASI ITPABO APYTOTO
YeloBeKa Ha WHoe MHeHHe. [[pon3Benenne n3MepeHus
(hU3MYECKUX BEIIMYUH M OI[CHKA TPAHUIIBI TIOTPEITHOCTEH
n3Mepenuid. [IpeacrapneHne rpaduIlbl IOTPEITHOCTEHN
HM3MEPEHUH MIPH ITOCTPOCHUU TPpaprUKOB. Y MEHHUE
BBICKA3bIBATh THIOTE3BI IS OOBSICHCHUS HAOIIOTaeMBIX
SIBIICHUM. Y MEHUE TpeyiaraTe MOJICNH SBJICHUN. YKa3aHUe
TPaHUI] IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. M310KeHNe
OCHOBHBIX ITOJIOKEHUH COBPEMEHHON HAYIHOM KapTHHBI
Mmupa. [IpuBeneHne MpuMepoOB BIUSHUS OTKPBITUHN B (DU3HKE
Ha TIPOTPeCC B TEXHUKE U TEXHOJIOTHH IPOU3BOJICTBA.
Mcnonp3oBanre MHTEpHETa U1l TOMCKA HH(POPMAIIUH

BxoaHol KOHTPOJIB B
¢opwme:

- TECTUPOBaHUS 11O
OCHOBOIIOJIAraroIM
HOHATHAM AUCLUIIIMHEI.

1. Mexanuka

Kunemamuxa

TIpencraBnenne MeXaHUYECKOTO JIBU)KEHUS TeJia
YPaBHEHUSAMH 3aBUCHMOCTH KOOPAMHAT U MPOCSKIIUCH
CKopocTH oT BpeMeHH. [IpesicTaBiaeHre MeXaHUYeCKOTo
JBIDKCHHS Tella TpauKaMK 3aBUCHUMOCTH KOOPIUHAT H
MIPOEKIIUEH CKOPOCTH OT BpeMeHH. OnpeierieHue KoopuHaT
MIPOMICHHOTO MYTH, CKOPOCTH M YCKOPEHHUS Tefia 10
rpadukaM 3aBHCHMOCTH KOOPIWHAT M MPOSKIMH CKOPOCTH OT
BpeMmeHH. OnpefiesieHue KOOpAUHAT MTPOUICHHOTO MyTH, CKO-
POCTH ¥ YCKOPEHHUS TeJla 10 ypaBHEHUSIM 3aBUCUMOCTHU
KOOPJMHAT 1 MIPOCKIIN CKOPOCTH OT BpeMeHu. [IpoBeneHue
CPaBHUTEHHOT'O aHAJIN3a PAaBHOMEPHOI'O U paBHOIIEpE-
MEHHOTO JIBIDKCHHUH. YKa3aHUE UCTIONb30BaHUS
MOCTYNaTEeIbHOTO M BPAIIATEILHOTO ABMKCHHUM B TEXHUKE.
IIpencraBiacHue HHGOPMAIIUU O BHJIAX JBIKCHHS B BHJIC

BxoaHoii
¢opwme:

- TECTUPOBAHUS 110
OCHOBOTIOJIATAIOIIHM
MOHATHSAM JUCHUTUIAHBL.
Texkymmii KOHTpPOIb B
tdopme:

- YCTHOTO W TMHUCHMEHHOTO
oIpoca;

- IPaKTUYECKUX padoT;

- TECTUPOBAHUS IO TEMaM,

KOHTPOJIb B
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http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.chemistry-chemists.com/

TaOIULBI

- IIOJIy4Y€HHUA 3a4€Ta I10

3axonul IIpuMeHeHIe 3aKOHA COXPAHCHHS HMITyTbCa JUL J1aGOPATOPHBIM PaGOTaM.
coxpanenus 6 BBIYHCIICHHS H3MCHCHHI CKOPOCTEH T/l IIPH HX PyGekHbIii KOHTPOTH B
Mexanuxe B3aMMOIeHCTBUAX. VI3MepeHre paOboThl CHIT M N3MEHEHHE
KHHETUYECKOW YHEPTUU Teia. Beraucienue paboThl CUIT U popme:
U3MCHECHUS KHHETUYECKOM dHepruu Tena. Beruucnenue - KOHTPOIIbHBIX PaboT 110
MOTEHITNATLHON SHEPTHH TEJI B TPABUTAIMOHHOM KaXJI0M TeMe U pa3aeny
nonel [puMeHeHre 3aK0Ha COXPAaHSHHSI MEXaHUYECKOM JIMCLUTITMHBI,
SHEPTUU MPH pacueTax Pe3yIbTaTOB B3aUMOICHCTBUM TEI Ouenka:
IrPaBUTALIMOHHBIMHU CUJIaMH U CHJIaMH YIIPYTOCTU. YKazaHue |
TPAaHUIl TPUMEHUMOCTH 3aKOHOB MCXaHHUKH. Y Ka3aHUE PE3YJIPTATHBHOCTH
y4eOHBIX AUCLHIUIMH, IIPU U3YYEHHH KOTOPBIX HCIIONb3Y- pabothi 0byHaromerocs .
IOTCS 3aKOHBI COXpaHEHHS NIpH BBIITOJTHCHUM 3aJaHU1
Ha y4eOHBIX 3aHATHIX
2. OcHOBBI MOJIEKYJISAPHOH (PU3MKH U TEPMOIMHAMHKH.
OcHosbi Beinosninenne sKCnepuMeHTOB, CITyXKaluX Ui 000CHOBaHUS | BXoHOH  KOHTpPOJIbL B
MONEKYIAPHOU MOJIEKYJIIpHO-KuHeTHaeckoi Teopuu (MKT). Pemenne dopme:
KUHemu4eckou 3aJ]1a4 ¢ MPUMEHEHUEM OCHOBHOT'O YPaBHEHHUS MOJICKYIISIPHO-
meopuu. Moeanvnulli | KWHETHYECKOH Teopun ra3oB. OnpeieieHre napaMeTpoB - TCCTHPOBAHHA TIO
OCHOBOTIOJIATAOIIHM

cas

BEIIECTBA B ra3000pa3HOM COCTOSIHUY Ha OCHOBaHHH
YPaBHEHUS COCTOSIHUS UACaIbHOTO Ta3a. OnpeencHue
napaMeTpPOB BEIIECTBa B ra3000pa3HOM COCTOSIHUN H
MIPOUCXOISAIINX MPOIECCOB O Tpadukam 3apucumoctu p (T),
V (T), p (V). DkcriepuMeHTATBHOE UCCCIOBAHUE
sagucumoctu p (T), V (T), p (V). Ilpencrasnenue B Bue
rpaMKOB H30XOPHOT0, U300aPHOTO M U30TEPMHUYECKOTO
MIPOIIECCOB. YKa3aHUEe IPaHMIl TPUMEHUMOCTH MOJIEIN
«HAaeadbHbIN ra3» U 3akoHoB MKT

Ocnosbl
MepMOOUHAMUKU

H3mepeHne KoJIruecTBa TEIUIOTHI B IPOIEccax
TerIonepeaaun. PacueT KojauuecTBa TeIIOThI,
HEOO0XOMMOTO JIJIsl OCYIIESCTRBICHHUS 3aaHHOTO IIpoIiecca ¢
termonepenaucii. OObICHEHHE TPUHITUIIOB ICHCTBUS
TEIUIOBBIX MalluH. J[eMoHcTpalusa posik (U3UKH B CO3TaHUN
1 COBEPILIEHCTBOBAHUH TEIUIOBBIX JIBUTaTeIcH. M3aoxkeHne
CYTH DKOJIOTHUECKHUX IP0o0IeM, 00yCIIOBISHHBIX paboTOM
TEIUIOBBIX JBUraTeNIcH M MPEIIOKCHHUE IIyTH UX PELICHHUS.
VYkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB
TEPMOJMHAMUKH. ¥ MEHHE BECTH JUAJIOT, BBICITYIINBATh
MHEHHE OIMOHEHTA, Y4aCTBOBATh B IUCKYCCHH, OTKPBITO
BBbIpaXkaTh U OTCTAMBaTh CBOIO TOUKY 3pEHUs. YKa3zaHHUE
y4eOHBIX TUCIUILINH, TPH U3YYCHUH KOTOPBIX UCHOIB3YIOT
yueOHbIM MaTeprall «OCHOBBI TEPMOAUHAMUKH)

Ceoticmea napos,
JorcuoKocmet,
meepovIx mein

M3mepenne BIaXHOCTH Bo3ayXxa. PacdeT kojandecTBa
TEIIOTHI, HEOOXOIUMOTO JIJISl OCYITICCTRIICHHSI ITpoIiecca
Mepexo/1a BEMIECTBA U3 OJHOTO arperaTHOTO COCTOSHUS B
JpyTroe. DKCTIepUMEHTAIBHOE MCCIICIOBAHNE TETUIOBBIX
CBOICTB BemiecTBa. [IpuBeaeHIE TPUMEPOB KATMILIIPHBIX
SIBJICHHUH B OBITY, IPUPOAE, TEXHUKE. MccnemoBanue
MEXaHUYECKHX CBOMCTB TBEPABIX Tell. [IpuMeHeHne
(hU3UUIECKUX MOHATHH U 3aKOHOB B Y4eOHOM MaTepHralie
mpodeccuoHansHOTO Xapaktepa. Mcmons3oBanue MHTEepHeTa
ISl TIOMCKa MH(OPMALIUK O pa3padoTKaxX U MPUMEHECHHSIX
COBPEMEHHBIX TBEPJBIX U aMOPGhHBIX MaTepHAJIOB

HOHATHAM AUCLUIIIMHEI.
Texkymuii KOHTPOJIbL B
tdopme:

- YCTHOI'O M IMCHbMEHHOTO
0I1poca;

- IPaKTUYECKUX padoT;

- TECTUPOBAHHA II0 TEMaM,
- [IOJIy4YEHHUs 3a4eTa 110
nabopaTtopHBIM paboTaM.
Py0e:xHbIN KOHTPOJIb B
¢opme:

- KOHTPOJIBHBIX paboT 110
KaKI0U TEME U paslieny
JUCLUIUINHBI;

Ounenka:

- Pe3yIbTaTUBHOCTH
paboTsl oOyuatomerocs
[P BBIIOJIHEHUH 3aJaHUI
Ha y4eOHBIX 3aHATHUIX

3. DJeKTpoAUHAMHUKA.

Onekmpocmamura

Beruncienue cui B3auMOAEUCTBUS TOUSUHBIX
3JICKTPUUECKHUX 3aps10B. BrrunciaeHne HanmpsKEHHOCTH
3JIEKTPUYECKOTO MOJIS OJTHOTO U HECKOJIBKUX TOYEUHBIX
3JICKTPUUYCCKUX 3aPsJIOB.

Brruucnenue nmoTeHImana 3JeKTPUUECKOTo MOoJIsl OTHOTO
1 HECKOJIPKUX TOYCUHBIX DJICKTPHUICCKUX 3aPSIIOB.
M3mepenue pasHocTtu noreHnuaaoB Ilposenenue
CPaBHHUTEIHHOTO aHATN3a TPABUTAIIMOHHOTO U DJICK-
TPOCTAaTHYECKOI0 IMOJIeH

Bxoanoii
¢opwme:

- TECTUPOBAHUS I10
OCHOBOITOJIArarOIIUM
MTOHSATHIM JUCIUTIIAHEL.

KOHTPOJIb B

Texkymuii KOHTPOJIbL B
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Tlocmosnnwiit mox

M3mepeHre MOITHOCTH ANEKTPUUYECKOro ToKa. M3mepenue
OJIC 1 BHYTpPEHHETO COMPOTUBICHUS UCTOUHUKA TOKA.
BrImoHeHUE pacueTOB CUIIBI TOKA U HATIPSDKEHUH Ha
y4acTKax 3JIeKTpuueckux neneil. OnpenenaeHue
TEMIIepaTyphl HUTH HakanuBaHus. [IpoBeacHue
CPaBHUTEIHHOI'O aHATN3a MOIYIPOBOJHUKOBBIX TUOMIOB U
TpuozaoB. Mcnonb3oBanue NHTepHeTa A1 MOUCKA
uH(pOPMAIIUY O IEPCIICKTHBAX Pa3BUTHL
MOJIYITPOBOTHUKOBOM TEXHUKH. Y CTAHOBKA MPUYUHHO-
CJIEICTBCHHBIX CBsI3€H

Macrnummnuvie s6nenus

I/I3M€peHI/I€ HHAYKIIUH MAaroiuTHOTI'O I10JIA. Brruucnenue CHII,
ﬂeﬁCTByIOHlHX Ha IIPOBOJHHUK C TOKOM B MAarHUTHOM IIOJIC.
Brruucnenue CHJI, ﬂeﬁCTBYIOHlHX Ha 3JI€KTpI/I‘l€CKI/Iﬁ 3apsna,
,I[BI/I)KYH_II/If/’ICH B MarHuTHOM IIOJIC. I/ICCHCI[OBS.HI/IC SIBIICHUH
3H€KTpOMaFHHTHOI>’I HHAYKIOWHW, CAMOMHAYKIIWUH.
Brruucnenue OHCPIruy MaroHuTHOI'O I10JIA. OOnsacHeHUE
IIpHUHIOUIIA I[Cf’ICTBPIH OJICKTPOABUIATCIIA. OOBsgcHeHnE
IIpHUHOHUIIA I[eflCTBHSI reHeparopa 3JICKTPUICCKOIO TOKa U
QJICKTPOU3SMCPUTCIIbHBIX HpI/I60pOB. OOBbsicHEHUE poiin
MAarHUTHOTI'O MOJIT 3eMIIH B *KU3HU paCTeHI/If/’I, JKHBOTHBIX,
YCJIOBCKaA. HpI/IBe,I[eHI/Ie IpHUMCPOB IMPAKTHYCCKOI'O
INPUMCHCHUA U3YYCHHBIX HBHCHHﬁ, 3aKOHOB, HpI/I60pOB,
yCTDOﬁCTB. HpOBCI[eHI/IC CPAaBHUTCIIbHOI'O aHaJIn3a CBOMCTB
QJICKTPOCTATHYCCKOI'0, MArHUTHOT'O X BUXPEBOI'O
QJICKTPHUYCCKHX noneii. O0bsiCHEHHE Ha npuMepe
MAarauTHBIX HBHCHHﬁ, noucMy q)I/IBI/IKy MOKHO
pacCMaTpuBaTh KaK MCTAAUCHUIININHY

¢opwme:

- YCTHOTO W THCHMEHHOTO
oIpoca;

- MPaKTHIECKUX paboT;

- TECTHPOBAHHS IO TEMAaM,
- TTOJTyYCHUS 3a4eTa 10
nabopaTopHBIM paboTaM.
Py6eskHbIii KOHTPOJIb B
¢opwme:

- KOHTPOJIBHBIX PaboT 1O
KaXXJI0M TeMe U pas3zeiny
JTUCIUTUTAHBL;

Onenka:

- pe3yJIbTaTUBHOCTH
paboTHI 00yYaIOIIETOCs
TIPH BHITIOJTHCHUH 33 JaHHH
Ha Y4eOHBIX 3aHATHIX

4. Kose0aHus ¥ BOJHBI.

Mexanuueckue
Konebanus

HccnenoBanue 3aBUCUMOCTH TIEPHOA KOJICOaHU
MaTEeMaTUYEeCKOTO MAasSTHUKA OT €T0 JIUTHBI, MACCHI U
aMIUTATY 1Bl KoJieOanuii. Berancnenue nepuoaa KoueOaHmii
MaTeMaTHYECKOT0 MasITHUKA 110 M3BECTHOMY 3HAUCHHIO €T0
JUTMHBL. BbIpa0oTKa HAaBBIKOB BOCIIPUHUMATb,
aHAJIM3UPOBATH, TIepePadaTHIBATh U IPEIBSBIAThH
WH(OPMAIIHUIO B COOTBETCTBUH C TIOCTABJIICHHBIMU 331a4aMH.
[IpuBeneHne TPUMEPOB aBTOKOIEOATEILHBIX MEXaHUUECKUX
cuctem. [IpoBenenue knaccudukanyu kojaeOaHUH

VYnpyaue 6onnv

W3mepeHue ATMHBI 3ByKOBOH BOJIHEI IO Pe3yIbTaTaM
HAOIIOACHNH HHTEP(PEPEHINH 3BYKOBEIX BOJIH.
Habmronenue u 00bsicHeHHE SIBICHUN UHTEPGEPEHIIUU U
mudpakI MeXaHndeckux BoJH. [IpencraBnenue
o0racTell MpUMeHEHHS YIIbTPa3ByKa U MEPCIICKTUBEI €T0
WCTIOJB30BaHUS B PA3IMYHBIX 00JIACTAX HAYKH, TEXHUKH, B
MeaunuHe. V3moxkeHne Cy T SKOJIOTHIECKUX podeMm,
CBSI3aHHBIX C BO3JICHCTBUEM 3BYKOBEIX BOJIH Ha OpPTaHU3M
YeIIOBEKa

Dnexmpomaznumn
ble konebanus

HaGnronenue ociiiorpaMM rapMOHUYECKHX KoJieOaHui
CUJIBI TOKA B 1ienu. MccneaoBanue SBICHUS SICKTPUUIECKOTO
pe3oHaHca B nociieoBaTenbHol nenu. [IpoBeaenue
AHAJIOTHH MEX Ty (PU3NICCKUMU BEIIMUYUHAMHU, XapaK-
TEPU3YIOLIUMU MEXaHUUECKYIO U 3JIEKTPOMAarHUTHYIO
Kosie0aTeNbHbIC CHCTEMBL. MccnenoBanme MpUHIIATIA
neiictBust Tpanchopmaropa. McciaenoBanue mpuHIKIIA
JIelCTBUS FeHepaTopa MepeMeHHoro Toka. Mcnonas3oBanue
WHTepHeTa s moucka MH(GOPMAIUK 0 COBPEMEHHBIX
crioco0ax mepeaayu 3ICKTPOIHEPTHH

Qﬂekmpomaenumﬂ
ble 60JIHblL

Ocy1iecTBICHUE paAroIepeladd U paauonprueMa.
HccnenoBanue CBOMCTB 37EKTPOMArHUTHBIX BOJIH C
MOMOIIIEI0 MOOWITEHOTO TelleoHa. Pa3BuTHE 1IEHHOCTHOTO
OTHOIIIEHUS K NU3yYaeMbIM Ha ypoKaxX (PU3UKU O0BEKTaM U
OCBaMBAaCMbIM BHUJIaM JIeITCIbHOCTH. OObSICHEHUE
MPUHIUITHAIEHOTO Pa3INdus IPUPOIBI YIIPYTUX U
SJIEKTPOMArHUTHBIX BOJH. V310KEeHUE CYyTH IKOIOTHUECKIX
po0JIeM, CBSI3aHHBIX C MJIEKTPOMArHUTHBIMU KOJICOAaHUSIMU

Bxoanoii
dopme:

- TECTHUPOBAHHUS T10
OCHOBOIIOJIAraloIuM
MTOHSATHIM JUCIUATIIAHEL

KOHTPOJIb B

Texkymuii KOHTPOJIbL B
tdopme:

- YCTHOTO U NMHCHBMEHHOTO
orpoca;

- IPaKTUYECKUX padoT;

- TECTUPOBAHHUS TI0 TEMaM,
- TTOJTyYeHUs 3a4eTa 1o
JabopaTOPHEIM paboTam.
Py0e:xHbIN KOHTPOJb B
¢opme:

- KOHTPOJIBHBIX pabdoT TI0
KaKI0U TEME U paslieny
JUCITUTLTAHBL;

Ounenka:

- Pe3yJIbTaTUBHOCTH
paboTsl oOyuatomerocs
TIPH BBITIOJTHEHNH 3aJJaHAN
Ha y4eOHBIX 3aHATHIX
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1 BoaHaMHu. OObICHEHHE POJIA SJICKTPOMArHuTHLIX BOJIH B
COBPCMCHHEIX HUCCICAOBAHUAX Bcenennon

5. OnTuka

Ilpupooa ceema

IIpumeHeHne Ha TTpPaKTUKE 3aKOHOB OTPaKEHUS U
MIpEJIOMIJICHHUS CBETA MPH pelieHnH 3aaa4d. OnpesencHue
CIICKTPAJIbHBIX TPAHUI] YYBCTBUTEILHOCTH YETIOBEYECKOTO
rina3a. YMEHHE CTPOUTh H300paKeHHS MPEIMETOB,
JlaBaeMble JTMH3aMH. PacueT paccTOsSHUS OT JIMH3HI J0
M300pakeHus IpeaMeTa. PacueT onTHYeCKO# CHIIBI JIMH3BI.
M3mepenue GoKyCHOTO pacCTOSHUS JUH3EL. McbiTanne
MOJieJeld MUKPOCKOTIA U TeJIECKOIa

Bonnoswie
ceoticmea ceema

Habmonenuve sBieHus HHTEPPEPECHIMH 3JISKTPOMAarHUTHBIX
BoJIH. HaOmroneHre sBieHus TU¢paKkium
3JICKTPOMAarHUTHBIX BOJTH. MI3MepeHue JIMHbI CBETOBOM
BOJIHBI 10 pe3yJIbTaTaM HaOIIOCHUS ABJICHUS
unTepdepenun. HabmoneHue spaeHus qudpakiiy CBETa.
ITouck pa3muyuii ¥ CX0ICTBa MEKIY TUGPAKIHOHHBIM H
JIUCTIEPCUOHHBIM crieKTpaMu. [IpuBeieHre npuMepoB
TIOSIBJICHUS B IIPUPOJIC M UCIIOJIb30BAHHS B TEXHHUKE
SIBJICHUH HHTep(PEPECHITUU, TUGPAKIIHH, TOJIpHU3allud U
nucnepcuu ceerta. [lepeuncienre METOI0B MTO3HAHUS,
KOTOpPBIE UCIIOJIb30BAHbI MTPU U3YUYSHUH YKa3aHHBIX
SIBJIEHUN

BxoaHoii
dopme:

- TECTHPOBAHUS T10
OCHOBOIIOJIAraloIuM
MOHSATHIM JUCIUTIINHEL

KOHTPOJIb B

Texkymuii KOHTPOJIbL B
tdopme:

- YCTHOI'O M IHMCHbMEHHOTO
0I1poca;

- IPaKTUYECKUX padoT;

- TECTUPOBAHHA II0 TEMaM,
- [IOJIy4YEHHUs 3a4eTa 110
nabopaTopHbIM paboTaM.
Py0e:xHBIN KOHTPOJIb B
¢opwme:

- KOHTPOJIBHBIX paboT 110
KaKA0U TEME U paslieny
JUCLUIUINHBI;

Ounenka:

- Pe3yIbTaTUBHOCTH
paboTsl oOyuatomerocs
[P BBIIOJIHEHUH 3aJaHUN
Ha y4eOHBIX 3aHATHUSIX

6. D1eMeHTBI KBAHTOBOM (PU3UKH.

Keanmosas onmuka

Haomonenue dorosnekrpudeckoro dhdexra. O0bsicHEHUE
3ak0HOB CTOJIETOBA HA OCHOBE KBAHTOBBIX MPE/ICTABICHHUIA.
Pacuer MakcHUMaIbHON KMHETHYECKOM SHEPTHHU DIICKTPOHOB
npu poTornekTpuaeckoM 3 derre. OnpeaencHue padbOThI
BBIXO/1a JIEKTPOHA MO TPA(UKY 3aBUCHMOCTH MaKCUMATBHOM
KHHETUYECKOH SHEPTUU (POTOIIEKTPOHOB OT YaCTOTHI
cBerta.. [lepeuncnenne npubOPOB YCTAHOBKHU, B KOTOPBIX
MpUMEHSICTCS Oe3-HHEPIHOHHOCTD (hoTod(h(DeKTa.
OOBsICHEHNE KOPITYCKYJIIPHO-BOJTHOBOTO Tyajli3Ma CBOWCTB
(hotoroB. OOBACHEHHE PO KBAHTOBOW OMTHKHU B PA3BUTUH
COBPEMEHHOU (PU3UKHI

Duzuka amoma

Ha6J’IIO,I[eHI/IC JIMHCHYATBIX CIICKTPOB. Pacuer yacToThl 1
JJIMHBI BOJIHBI UCITYCKa€MOI'0 CBCTA IIPH IIEPEXO0AC aTOMa
BOAOpPOJA U3 OAHOI0 CTAIMOHAPHOI'O COCTOAHUSA B IPYTroe€.
OO0bscHEHNE IPOUCXOKIACHUA JIMHEHYaTOro CIICKTpa aToMa
BOOOpPOJA U pa3IniuAa JIMHEHYAThIX CIICKTPOB Pa3JIMYHBIX
Tra3oB. I/ICCJ'IC}_'[OBEIHI/IG JIMHEHYATOr O CIICKTpa. HCCJ’IC}IOB&HI/IG
IIpHUHOUIIA pa6OTBI HIOMHHCCHCHTHOﬁ JIaMIIBI. Ha6J’IIO,Z[€HI/Ie
U O0BSICHEHHE IOpUHIOUIIA ﬂeﬁCTBHH Jja3epa. HpI/IBCI[eHI/Ie
IMPHUMECPOB UCIIOJIBb30BaHUA J1a3€pa B COBpeMCHHOﬁ HAayKC U
texHuke. Mcnonb3oBanue I/IHTepHCTa JJIA IIONCKa
I/IH(bOpMaI_II/II/I O INCPCHCKTUBAX IMPUMCHCHMA J1a3cpa

Du3suxa amommozo
a0pa

Hab6mroaenue TpekoB anbda-yacTull B kamepe Buiibcona.
PerucrpupoBanue SAepHBIX U3TYYCHUN C ITOMOIIBIO
cuetunka I'eiirepa. Pacuer sHeprum CBsI3M aTOMHBIX SIZIED.
OmpeneneHue 3apsaa ¥ MacCOBOTO YHCIIa AaTOMHOTO S7pa,
BO3HHKAIOIIETO B PE3yJIbTATE PaIMOAKTHBHOTO pacmaia.
Brruncienune saeprum, 0CBOO0XKIAIOMICHCS TIPH
pagnoakTUBHOM pactazae. OnpeneneHue IpoayKTOB SICPHOM
peakiyn. BelanciieHre SHEprun, 0CBOOOXK TaroIICHCS ITpH
SIEPHBIX peakiusax. [lornManue mpeuMyIecTB u
HEJI0CTAaTKOB MCTIOIL30BAaHUS aTOMHOM YHEPTHH H
HOHHU3UPYIOIMIMX U3TYICHUN B MPOMBITTUICHHOCTH, MEJIH-

BxoaHoii
¢opwme:

- TECTUPOBAHUS I10
OCHOBOITOJIArarOIIUM
MTOHSATHIM JUCIUTIIAHEL.

KOHTPOJb B

Texkymuii KOHTPOJIbL B
¢opwme:

- YCTHOTO W MHUCHMEHHOTO
oIpoca;

- IPaKTHYECKUX paboT;

- TECTUPOBAHUS IO TEMaM,
- MOJTy4CHUS 3a4eTa 1o
JabopaTOPHEIM paboTam.

Py0e:xHbIN KOHTPOJb B
¢opme:

- KOHTPOJIBHBIX paboOT MO
KaKA0U TEME U paslieny
JUCLUIUINHBI;

Ounenka:

- pe3yJbTaTUBHOCTH
paboTHI 00yYaIOIIETOCs
[P BBIIOJIHEHUH 3aJaHUI
Ha y4eOHBIX 3aHATHIX
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IIHUHC. W3noxenue CYTH OKOJIOIMYCCKHX HpO6J’IeM,
CBSI3aHHBIX ¢ OMOJIOTUYECKUM }.'[eflCTBHCM PaaruOaKTHBHBIX
HBHy‘leHHﬁ. HpOBeI[eHI/Ie KJ'IaCCI/I(i)I/IKaI_[I/II/I OJICMCHTAPHLBIX
YHaCTHII I10 uX q)I/IBI/I‘-IeCKI/IM XapaKTCpUCTUKaAM (MaCCG,
3apsaay, BpECMCHHU KU3HU, CIIMHY I/IT.,I[.). Ilonumanue
I.IeHHOCTeﬁ HAay4YHOI'O IIO3HaHHA MHpa HE BOO6IJ.[€ JJIsL
YCIO0BCUYCCTBA B IICJIOM, a JJIA KaXXJA0TO 06yqa}01ueroca
JIMYHO, I.IeHHOCTeﬁ OBJIaJCHUA MCTOJOM HAYYHOI'O IIO3HAHHA
I JOCTHKCHUS YCIIEXa B II000M BUAC HpaKTH‘leCKOI;'I
ACATCIBHOCTH

Conepmaﬂﬂe Xa aKTe (I)OPMLI U METOAbI KOHTPOJIA
obysenus p PUCTHKA OCHOBHBIX BU/IOB 1efITeILHOCTH M OILIEHKH Pe3yJIbTATOB
CTYAeHTOB(HAa YPOBHE Y4eOHBIX AeiiCTBHI) o0yueHust
Baxueiimue Texkymuii KOHTPOJb B
XHUMHYEeCKHe dopme:
MOHSATHSA - YCTHOT'O M MHCBMEHHOI'0
oIpoca;

YMeHue 1aBaTh ONPEACIICHUE U ONIEPUPOBATH
CIICAYIONIMMA XUMUYECKUMHU TTOHSTHSIMH:
BEILIECTBO, XUMHUUYECKUM 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHTEIbHBIC aTOMHAS
MOJIEKYJIIpHAsi MacChl, KUOH, AJUIOTPOIIUS,
M30TOIBI, XHMUYECKas! CBSI3b,
QJICKTPOOTPUIATCIIBHOCTD, BAJICHTHOCTD, CTCTICHD
OKHCJICHHSI, MOJIb, MOJISIPHASI Macca, MOJISPHBIH
00BeM ra3000pa3HbIX BEIIECTB, BEIIECTBA
MOJICKYJISIPHOTO W HEMOJICKYJISIPHOTO CTPOCHHUS,
PacTBOPBI, JIEKTPOJIUT U HEAJICKTPOJIHT,
AJIEKTPOIUTUYECKAS JUCCOIHAIINS, OKUCIUTENb U
BOCCTAaHOBUTCIIb, OKUCJICHHUC U BOCCTAHOBJICHUC,
TETI0BOM (P (HEKT peakiiu, CKOPOCTh
XHUMUYECKON PeaKIiuy, KaTallu3, XUMUIECKOES
paBHOBECHE, YTIICPOAHBII CKETeT,
(GYHKUIMOHATIbHASL TPYTINA, U30MEPHUsI TOMOJIOTHSI

- MPaKTUYECKUX padoT;
- 1a0opaTOpHBIX padoT;
- TECTUPOBAHUS IO
TEeMaM.
Py0exHbIii KOHTPOJIb B
dopme:
- MPOBEPOYHBIX PadoT 1O
OCHOBHBIM T€MaM
JTUCIUIUTAHBL,
- KOHTPOJIBHBIX padoT 1O
IIBYM paszjiesiaM
JTUCIUTUTAHBL,
- OTYETHI 110
1a00paTOPHBIM U
MPaKTUYECKUM paboTam.
HUroroswlii
KOHTPOJIb B popMme
HK3aMeHa.

OCHOBHBIE 3aKOHEI
XUMHNU

@opMyIMpPOBAHKE 3aKOHOB COXPAHEHUS
MaccChl BEIIECTB U MOCTOSIHCTBA COCTaBa
BEILIECTB

VYcraHOBKa IPUYNUHHO-CIIEICTBEHHON CBSI3U
MEXIY COAEPKaHUEM 3TUX 3aKOHOB U
HanMCaHUEeM XUMUYECKUX (HOpMYIT U
YpaBHEHU.

YcraHoBKa 3BOJIIOLMOHHON CYIIIHOCTH
MEHJICJIEEBCKON U COBPEMEHHOM
(GhOpMyJIUPOBOK MEPUOTUIECKOTO 3aKOHA
J.N.Menneneena

OOBbscHeHne (U3HUECKOTO CMBICTA
CUMBOJIMKH MEPUOUUECKON TaOIUIIbI
XUMHYecKuX 3neMeHToB J. 1. MeHaeneera
(HOMEpOB 2JIe MEHTa, TePUOo/Ia, TPYIIIIBI) U
YCTaHOBKA MPUYUHHO-CJICJICTBEHHON CBSI3U

Texkymuii KOHTPOJb B

dopme:

- YCTHOTO U IMUCHMEHHOIO
ompoca;-  MPaKTHUYECKHUX
pabor;

- 1a0OpaTOpHBIX padoT;
- TECTUPOBAHUS MO
TEeMaM.

PyOexHblii KOHTPOJIb B
dopme:

- IPOBEPOYHBIX paboT 1o
OCHOBHBIM T€MaM
JTMCLUUTUTMHBL,

- KOHTPOJBHBIX PaboT 1O
IBYM pazesiaMm
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MEXIy CTPOCHHEM aToMa 1
BaKOHOMepHOCTHMH N3MCHCHUS CBOI>'ICTB
AJIEMEHTOB ¥ 0O0OpPa30BaHHBIX MU BEIICCTB B
IepUoOAax U rpyImax .

XapakTepucTrKa 3JIEMEHTOB MaJIbIX U
GOHBH_II/IX HepI/IO,Z[OB 110 UX ITOJIOKCHHUIO B
[Tepuonuueckoit cucreme JI.M.Menneneena

THCIUTIINHBL;

- OTYETHI 110
Ja00paTOPHBIM U
MPaKTUYECKUM paboTam.

HToroBblii KOHTPOJIbL B
dhopme 3K3aMeHa.

OcHOBHBIE
TEOPHH XUMHH

YcTaHOBKa 3aBUCUMOCTH CBOMCTB XMMHYECKUX
BELIECTB OT CTPOCHMSI ATOMOB 00Pa3YIOLIUX UX
XUMUYECKUX AJIEMEHTOB. XapaKTepUCTUKa
BOKHEHIIMX TUIIOB XUMUYECKHUX CBSI3EH U
OTHOCUTEIbHOCTH 3TON TUIIOJIOTHH.

OOBsicHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOEHUS KPUCTAJUTMUYECKUX PEIIETOK.
DopMyJIMPOBKA OCHOBHBIX MOJI0KEHUN TEOPUHU
AIEKTPOJUTUYECKON JUCCOLMAIUU U
XapaKkTepHUCTUKA B CBETE 3TOM TEOPUH CBONCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHECHUI.
DopMyJIMPOBKA OCHOBHBIX ITOJI0KEHUN TEOPUHU
XUMHUYECKOTO CTPOCHHSI OPraHUYECKUX COCTMHEHUN
Y XapaKTEPHUCTUKA B CBETE 3TON TEOPHUH CBOMCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COCTUHEHHI

Texkymuii KOHTpPOJIL B
dopme:

- YCTHOTO M MHCHMEHHOTO
oIpoca;

- IPaKTUYECKHUX paboT;

- TabOpaTOPHBIX padoT;

- TECTUPOBAHUS T10
TeMaM.

Py0exHblii KOHTPOJIbL B
dopme:

- IPOBEPOYHBIX paboT 1Mo
OCHOBHBIM T€MaM
JTMCLUUTUTMHBL,

- KOHTPOJBHBIX PaboT O
IBYM paziesiaMm
JTVCLUIUIMHBL,

- OTYETHI 110
J1a00paTOPHBIM U
MPaKTUYECKUM padoTam.

HUTorosniii KOHTPOJIb
B (hopme rK3ameHa

Baxkueiinmue
BeleCTBA U
MaTepHuaJIbl

XapakTepUCTHUKa COCTaBa, CTPOCHUS, CBOMCTB,
MTOJIyYEHUS U IPUME HEHUS BAKHEUIIINX METAIIOB
(IA u I A rpynn, anmtoMuHus, xenesa, a B
€CTECTBEHHO-HAyYHOM TIpodriie 1 HEeKOTOPHIX d-
AJIEMEHTOB) U UX COEAMHEHUN. XapaKTepUCTHKA
COCTaBa, CTPOEHUSI, CBOMCTB, OJIyYEHUS U IPUME
HeHus BakHeimmx Hemeramio (VIII A, VIIA, VIA
TPYIII, a Tak)kKe a3oTta u ¢ocdopa, yriaepoaa u
KpEMHUS1, BOJIOPO/IA) M UX COEAMHEHMIA.-

Texkymuii KOHTpOJIL B
dopme:

- YCTHOTO M MHCHMEHHOTO
oIpoca;

- IPaKTUYECKHUX paboT;

- 1abOpaTOPHBIX padoT;

- TECTUPOBAHUS T10
TeMaM.

Py0exHbIii KOHTPOJIb B
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XapaKkTepucTUKa COCTaBa, CTPOCHUS, CBOWCTB,
MOJTyYCHUS U - IPUME HEHUS BAKHEHTIINX KIJIAaCCOB
YIJIEBOIOPOOB (QJIKAaHOB, IUKJIOAIKAHOB, AJIKEHOB,
QJIKUHOB, aPEHOB) M X HanboJiee 3HAYNMbIX B
HApOJHOXO35MCTBEHHOM IIAHE MPEICTaBUTEIICH.
AHanoruvHas XapakTepUCTHKA BAXKHEUIITUX
MpeICTaBUTENEH JPYTrUX KIacCOB OPraHUYECKUX
COCTMHEHMI: METaHOJIa ¥ ATAHOJIA CIIOXKHBIX 3(PHUPOB,
YKUPOB, MBLJI, alTbJIETHI0B ((hOpMabAETHIOB U
aleTanbperuaa), KeTOHOB (aleToHa), KapOOHOBBIX
KHUCIOT (YKCYCHOM KUCIJIOTBI, 1151 €CTECTBEHHO-
HAyYHOTO MPOQUIIS IPEACTABUTENCH IPYTHX KIACCOB
KHCJIOT), MOHOCAXapu10B (TIFOKO3bI), TUCAXapUIOB
(caxapo3bl), moJIMCcaxapua0B (KpaxMana u
1IEJUTIOJIO3BI ),- aHWJIMHA, aMUHOKHCJIOT, OCIIKOB,
WCKYCCTBEHHBIX  CHHTETHYECKHX BOJIOKOH,
Kay4yKOB, IJIaCTMAcC

dopme:

- IPOBEPOYHBIX paboT 1o
OCHOBHBIM T€MaM
JTUCIUTUTAHBL,

- KOHTPOJIBHBIX PaboT 1O
JIBYM pa3jeiiaMm
JTVCIATUTHHEI,

- OTYETHI 110
Ja00paTOPHBIM U
PaKTUYECKUM paboTam.
HUTorosplii KOHTPOJIb B
dbopMe rK3aMeHa

XuMHu4YecKHii
SI3LIK U
CHMBOJINKA

Hcnonb3oBanue B yueOHOH U pohecCHOHATbHON
JEATEIIBHOCTH XUMUYECKUX TEPMUHOB M CHMBOJIMKHA
Ha3BaHue n3y4eHHBIX BEILECTB 10 TPUBUAIBLHON WIH
MEXIyHapOAHON HOMEHKIIaType U OTPAKEHUE
COCTaBa 3TUX COCAUHEHUH C TIOMOIIBIO XUMHUECKUX
¢dopmyn. OTpaxeHne XUMUYECKUX ITPOLIECCOB C
IIOMOILBI0 YPAaBHEHUN XUMUUYECKUX PEAKLIUI

Texkymuii KOHTpPOJIL B
dopme:

- YCTHOTO M MHCbMEHHOTO
orpoca;

- IPaKTUYECKHUX paboT;

- TabOpaTOPHBIX padoT;

- TECTUPOBAHUS T10
TeMaMm.

Py0exHblii KOHTPOJIb B
dopme:

- IPOBEPOYHBIX paboT 1o
OCHOBHBIM TeMaM
JTMCLUUTUTMHBL,

- KOHTPOJIBHBIX PabOT 1O
IBYM paziesiaMm
JTUCIUIUTAHBL,

- OTYETHI 110
J1a00paTOPHBIM U
MPaKTUYECKUM padoTam.
HTorosplii KOHTPOJIb B
dbopme
mudGepeHIMpPOBaHHOTO
3ayera.

XuMuueckue
peakuuun

OObscHeHrE CYITHOCTH XUMUYECKUX TPOIIECCOB.
Krnaccudukanuss XUMIUYECKUX PEAKIIHA 110
Pa3IMYHBIM NPU3HAKAM: YHACITY U COCTAaBY IPOTYKTOB
U peareHToB, TeIJI0BOMY 3(P(eKTy, HalpaBICHHUIO,
¢aze, HAIMYUIO KaTalu3aTopa, U3MEHEHUIO CTeNeHel
OKHCJICHHS JIEMEHTOB, 00pa3yomuX BEIIeCTBa.
YcTaHOBKa MPU3HAKOB OOIIET0 M Pa3IuYHOIO B
THUIOJIOTUU PEAKIUHI ISl HEOPTAaHUYECKOU U
OpraHNU4YeCKON XUMHUH.

Krnaccudukanus BemecTB u MporeccoB ¢ TOYKU
3pEHHUsI OKMCIICHHI-BOCCTAHOBIIEHUsI. COCTaBIICHHE

Texkymuii KOHTPOJb B
dopme:

- YCTHOTO U IMUCBMEHHOIO
OIpoca;

- MPaKTUYECKUX padoT;

- 1a0opaTOpHBIX padoT;

- TECTUPOBAHUS IO
TeMaM.

Py0exHblii KOHTPOJIbL B
dopme:
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YpPaBHEHUU pEaKIUid ¢ MOMOIIBIO0 METOA
ANEKTPOHHOTO OallaHca

OOBsicHEHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
pPEeaKIMH U MOJ0KEHHUSI XUMUUECKOTO PABHOBECHS OT
pazIUYHBIX (DAKTOPOB

- MPOBEPOYHBIX PaboT 1O
OCHOBHBIM T€MaM
JTVCIUATUTHHEI,

- KOHTPOJIBHBIX padoT 1O
IBYM pazfeniam
JTMCLUUTUTMHBL,

- OTYETHI 110
1a00paTOPHBIM U
MPaKTUYECKUM paboTam.

HUTorosplii KOHTPOJIb B
dbopMe IK3aMeHa

XuMuuyecKkui BrinosiHeHnE XUMHUYECKOTO SKCIIEPUMEHTA B MTOJTHOM

IKCIEPUMEHT COOTBETCTBUH C MPaBUIAMH O€30TIaCHOCTH.
Hab6mronenue, dhukcamus u onrcaHue pe3ybTaToB
MIPOBEACHHOTO SKCIIEPUMEHTA

XumMuuyeckas [IpoBenenmne caMoCTOATEIHBHOTO MTOMCKA XUMUYECKOM

uHopmanus MH(OPMAIIUU C UCTIOIB30BAHUEM PA3THUHBIX

HMCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX U3/IaHUH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETA).
Hcnonb3oBaHnE KOMIBIOTEPHBIX TEXHOJIOTHM 1JIs
00paboOTKH M Mepesadyn XuMUIECKO nHpopMauu u
€€ MPEJICTABIICHUSI B Pa3JIMYHBIX JopMax

Pacuyernl o

XHUMHYECKHUM
¢popmysam n
YPaBHEHUSAIM

VYcTraHoBKa 3aBUCMMOCTH MEXIY KaUYECTBEHHON U
KOJIH‘-I@CTBGHHOﬁ CTOpOHaMI/I XUMHUYCCKUX O6’beKTOB
U TIporieccoB. Pelienne pacyeTHBIX 3a1a4 1Mo
XMUMUYECKUM (HOpMyJIaM U YPaBHEHHUSIM

Texkymuii KOHTPOJb B
dopme:

- YCTHOTO U IMUCBMEHHOIO
OIpoca;

- MPaKTUYECKUX padoT;

- 1a0opaToOpHBIX padoT;

- TECTUPOBAHUS IO
TEeMaM.

Py0exHblii KOHTPOJIb B
dopme:

- IPOBEPOYHBIX paboT 1Mo
OCHOBHBIM T€MaM
JTMCLUUTUTMHBL,

- KOHTPOJBHBIX PaboT 1O
IBYM pazesiaMm
JTUCIUIUTAHBL,

- OTYETHI 110
J1a00paTOPHBIM U
MPaKTUYECKUM padoTam.
HUTorosplii KOHTPOJIb B
dbopMe IK3aMeHa

IIpoduabHoe u
npo¢ecCHOHATbLHO
3HAYNMoe
cojepKaHue

OObscHEeHrEe XUMUYECKUX SIBICHUN, IPOUCXOASIIUX B
npupoje, ObITY U Ha pou3BoacTBe OnpeencHue
BO3MOXKHOCTEH MPOTEKaHUSI XUMUYECKUX
MPEeBpAICHUH B pa3TUYHbIX yclnoBusix CoOmroaeHne
MPaBWJI SKOJIOTMYECKH IPaMOTHOTO NTOBE/ICHHUS B
okpyxarorieii cpene OrneHKa BIUSHUS XUMUYECKOTO
3arpsi3HEHUs OKPY KaIoIlel Cpeibl Ha OPTaHUu3M
YeN0BEKa U IPYTHUeE )KUBBIE OPTAaHU3MBI.

Cobnronenue npaBuiI 0€30MMacHOT0 0OpaIeHUs ¢
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH,
nabopaTopHbIM 0060pynoBanuem [loaroroska
pPacTBOPOB 3a/IaHHOM KOHIICHTPAIINH B OBITY U Ha
npousBojicTBe Kputnueckas olieHKa J10CTOBEPHOCTH
XUMUYECKOH HH(OpMAIIK, TOCTYAONIeH U3 Pa3HbIX
HCTOYHUKOB

Texkymuii KOHTPOJb B
dopme:

- YCTHOTO U IMUCBMEHHOIO
OIpoca;

- MPaKTUYECKUX padoT;

- 1a0opaTOpHBIX padoT;

- TECTUPOBAHUS IO
TeMaMm.

PyOexHblii KOHTPOJIb B
dopme:

- IPOBEPOYHBIX paboT 1o
OCHOBHBIM T€MaM
JTVCLIUTUTMHBL,

- KOHTPOJIBHBIX PaboT O
IBYM paziesiaMm
JMCLUIUIMHBL,
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- OTYETHI 110

1a00paTOPHBIM U

MPaKTUYECKUM paboTam.
HToroBblii KOHTPOJIb B
dhopme sK3aMeHa.
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Conepxanue
00y4eHus1

XapakTepucTHKA OCHOBHBIX BU/I0B /IeATEJIbHOCTH
o0y4aouuxcs (Ha ypoBHe y4eOHbIX JelCTBUIl)

®opMbI KOHTPOJIA

BBenenue

O3HakoMJIEHHE ¢ OMOJTOTUIECKIMH CUCTEMaMH Pa3HOTro
YPOBHS: KJIETKOM, OPraHu3MOM, OMYJISIIUENH, SKOCUCTEMOMH,
ounocepoii. Onpenenenue poau OMOIOTUN B (HOPMUPOBAHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHBI MUpPa 1
MPAKTUYECKON JAESITETLHOCTH JIOJICH.

OO0y4eHne coOTIOACHUIO TTPaBUII TIOBEJACHUS B TIPUPOJIE,
OepeKHOMY OTHOIICHHUIO K OMOJIOTHYECKUM 00BEKTaM
(pacTeHUsIM M )KUBOTHBIM M MX COOOIIECTBAM) U UX OXpaHe

YeTHBIN onpoc
Odopmiienue
Mpe3eHTaU1

YUYEHHME O KJIETKE

Xumuueckas
OpraHu3anus
KJETKH

YMeHue IPOBOAUTh CPABHEHUE XUMUYECKOM OPraHU3aluu
KHBBIX U HEKUBBIX OOBEKTOB.

[Tonyuenue npeacTaBIeHUs O POJIA OPTaHUYECKUX U
HEOPraHMYECKUX BEILECTB B KIIETKE.

YeTHBIN 0npoc

Ctpoenue n
byHKIuUM KIEeTKH

N3yueHue cTpoeHus KIETOK 3YKapHOT, CTPOCHHUS U
MHOT000pa3usl KJIIETOK PaCTCHUH U YKHBOTHBIX C TIOMOIITHIO
MHUKPOIpENapaToB.

Hab6nronenune kieTok pacTeHUH U )KHBOTHBIX T10]T
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax, ux OrucaHue.
[IpuroToBieHre U ONMCAaHUE MUKPOIIPENAPATOB KIETOK
pacTEHUMN.

YeTHBIN onpoc
TectupoBanue

O0MeH BelIecTB U
npeBpalleHue
JHEPruM B KJIeTKe

YMeHue CTpouTh CXeMbl JHEPTeTUUECKOTO OOMEHa U
O6uocuHTe3a 6emKa, HoTocHHTE3A.

[Tonydenue npeacTaBieHus: O TPOCTPAHCTBEHHON CTPYKType
6enka, mosiekysn JIHK u PHK

YcTHbIM onipoc
IIposepounas
paborta

OPI'AHU3M. PASMHOXEHUE U THIANBUAYAJBHOE PASBBUTUE OPI'AHU3MOB

Pa3muoxkenue OBnaieHuE 3HAHUSIMU O PA3MHOKEHUU KaK O BaKHEHUIIIEM YcTHbIM onipoc
OpPraHu3MoB CBOMCTBE KUBBIX OPIaHU3MOB. TectupoBanue
YMeHHe caMOCTOSATENBHO HAXOAUTh OTIANYHUS MUTO3a OT CpaBHHUTENBHAA
Men03a, onpeiensis SBOMIOLUOHHYIO POJIb TUX BUIOB Tabnuia
JIeTIeHUsT KIJIETKH
NuauBuayanbHoe | O3HAKOMIIEHHE C OCHOBHBIMU CTaJIUSIMU OHTOT'€HE3a Ha YcTHbIM onipoc
pa3BuTue npUMepe Pa3BUTHUSL MO3BOHOYHBIX )KMBOTHBIX.
OpraHu3ma YMeHue xapakTepu3oBaTh CTaAUH MOCTIMOPHOHAIBHOTO
pa3BUTHUsA Ha IpuMepe yenoBeka. O3HaKOMIIEHUE C
NPUYMHAMY HApYLIEHUH B PA3BUTHUH OPraHW3MOB.
Pa3zBuTHe ymMeHUs paBUIBHO (OPMHUPOBATH 10KA3ATEIHHYIO
0a3y SBOJIIOIIMOHHOTO Pa3BUTHSI )KUBOTHOI'O MUPa
OCHOBBI 'EHETUKU U CEJEKIINU
OcHoOBHBIE O3HakoOMJIEHUE C IPEIMETOM, 33a]]a4aMi, OCHOBHBIMU YeTHblit onpoc
NMOHATHSA U MOHATUSMHU U 3aKOHAMU reHeTHKHU. [lonyuenue Tect

3aKOHBbI '€CHCETHUKH

MMpCaACTaBJICHUA 00 OCHOBHBIX METOAaX I'CHCTUKU.

Pemenue 3agau

3akoHOMepHOCTH
HACJIe/ICTBEHHOCT
un
U3MEHYHBOCTH

O3HaKOMJIEHHE C HACJIECTBEHHOW U HEHACIIEACTBEHHON
U3MEHYMBOCTBIO U €€ OMOJIOTNYECKON POJIBIO B 3BOJIIOLUU
’KUBOI'0 MHpA.

[TosrydeHne npeaCcTaBICHUS O CBSI3U T€HETUKHU U MEIAULIVHBI.
O3HakoMJIEHHE C HACIEICTBEHHBIMH OOJIE3HsIMH YeJI0BEKa, NX
OpPUYMHAMU U TPO(YUIAKTUKOM.

N3ydeHne BIMAHNUS QJIKOI0JIM3Ma, HAPKOMAHUU, KypEHHs Ha
HaCJIEJCTBEHHOCTh Ha BUACOMATEpHAIIE.

AnHanu3 (eHOTUIIHYECKOM N3MEHYUBOCTU. BrisiBneHue
MYTareHOB B OKPY’KaIOIEH Cpeie U KOCBEHHAs OLICHKA

YeTHBIN onpoc
[IporpammupoBaHHBI
W TUKTAHT
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BO3MOJHOTI'O MX BJIMAHHWA HA OPraHuU3M

OCHOBBI METOABI
ceJIeKIUHU
pacrenmii,
JKHBOTHBIX H
MHKPOOPTraHU3Mo
B

[Tonydenue npeacTaBiIeHus: O TEHETUKE KaK O TEOPETUYECKOU
OCHOBE CEJIEKIUU.

Pa3BuTre MeTanpeaMeTHBIX YMEHUH B MPOIIECCEe HAXOXKACHUS
Ha KapTe [EHTPOB MHOTO0OPAa3Hsl v MIPOUCXOKIACHUS
KyJbTYPHBIX PACTEHHH U JOMAIIHUX >KMUBOTHBIX, OTKPBITHIX
H. 1. BaBunoBbIM.

W3ydenne MeTo10B rTuOpUIN3allii U HCKYCCTBEHHOTO
otOopa. YMeHne pa30oupaThCsl B ATHUECKUX aCTIEKTax
HEKOTOPBIX JTOCTH)KEHUN B OMOTEXHOJIOTHH.

O3HakoOMJIEHUE C OCHOBHBIMU JOCTHKEHUSIMU COBPE-MEHHOM
CEJIEKIINH KYJIbTYPHBIX PaCTCHHH, TOMAITHUX KUBOTHBIX U
MHUKPOOPTraHU3MOB

YcTHbIM onipoc

IMPOUCXOKJAEHUE U PAZBUTHUE KM3HHU HA 3EMJIE. 9BOJIIOIINO

HHOE YYEHHUE

IIpoucxoxnenue u
HavYaJbHbIE
Tanbl pa3BUTHS
JKH3HH Ha 3emuie

AHaJHM3 ¥ OllEHKA Pa3IMYHBIX THITOTE3 MPOUCXOKICHUS
JKU3HHU.

[Tomydenue npecTaBICHUS 00 YCIIOKHEHUH KUBBIX
OpPraHU3MOB Ha 3eMIIie B TIPOIIECCE IBOIIOIUH.

YMeHue 3KCIIePUMEHTAIBHBIM ITyTEM BBISIBJIATH I al THBHBIC
0COOCHHOCTH OPTaHU3MOB, UX OTHOCUTEIBHBIN XapaKTep.
O3HaKOMJICHHE ¢ HEKOTOPBIMHU MTPEJICTABUTEIISIMHA PEAKUX U
MCYE3AIOIINX BUOB PACTCHUI U )KHBOTHBIX.

[IpoBenenue onucanust ocooeit ofHOTO BUa 110 MOp(o-
JIOTUYECKOMY KPUTEPUIO IIPH BBHITIOIHEHUH JTA00OPATOPHOI
paboTel. BEIsSBICHHE YepT MPUCITIOCOOICHHOCTH OPraHU3MOB K
pa3HBIM cpefam oOuTaHus (BOJHOM, HA3EMHO- BO3YIIIHOM,
TTOYBEHHOM).

YcTHbIM onipoc

Hcropus
pa3BUTHA
IBOJIIOIMOHHBIX
uaen

W3yuenue Hacnenus 4ea0BeUYECTBA HA IPUMEPE 3HAKOMCTBA C
UCTOpUEn pa3BUTHS HBOMIONMOHHBIX uiaen K. Jlunues, K. b.
Jlamapka Y. lapBuna. O1ieHUBaHUE POJIU 3BOJIOLHUOHHOIO
yudeHus B GOpMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
Hay4HOU KapTUHBI MUDA.

Pa3BuTtHe criocoOHOCTHU SICHO M TOYHO U3J1araTb CBOM MBICIIH,
JIOTHYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHUS,
BOCIIPMHUMATh U AaHAJIM3UPOBATh MHEHUS COOECETHUKOB,
IpHU3HABAas IPaBO JAPYroro 4yeloBeKa Ha MHOE MHEHUE.

YeTHBIN onpoc

Muxkpo3Bosouust
"
MAaKpO3BOJIIOLHS

O3HakoMJICHUE C KOHIIETIMEH BHUJIa, €€ KPUTEPHUIMHU, TI0100D
MPUMEPOB TOTO, YTO MOMYJISAIUS — CTPYKTypHas eIUHULIA
BUJIA U SBOJIIOIIH.

O3HakoMJIEHUE C ABMXKYLIUMUCS CUJIAMU 3BOJIIOLIUMU U €€
JT0Ka3aTeIbCTBAMHU.

YcBoeHUEe TOro, YT0 OCHOBHBIMH HAPABJICHUSIMU
3BOJIIOIIMOHHOTO Nporpecca SBISI0TCS OMOIOTHYECKHi
porpecc 1 OMOIOTUYECKUH perpecc. Y MEHHE 0TCTanBaTh
MHEHHE, O COXPAaHECHUU OMOJIOTUYECKOT0 MHOT000pa3us Kak
OCHOBE yCTOMYHUBOCTH OUOCHEPHI ¥ MPOTPECCUBHOTO €€
pa3BUTHsL. Y MEHHE BBISBISATH IPUYUHBI BHIMUPAHUS BUIOB.

YcTHbIM onipoc
TectupoBanue

IMPOUCXOKJIEHHUE YEJOBEKA

AHTpOMNoOreHes
YeaoBeueckue
pacsbl

AHanu3 1 OLIEHKA Pa3JIMYHBIX TUIIOTE3 O MPOUCXOKICHUU
YeJI0BeKa.

Pa3BuTre ymeHus: CTPOUTH JTOKa3aTEIbHYIO 0a3y 1Mo
CPaBHUTEIBHOM XapaKTEPUCTUKE YEIIOBEKA U NIPUMATOB,
JIOKa3bIBasi UX POJICTBO.

BrisBienne 3TanoB 3BOJIOIUM YeIoBeKa. Y MCHUE

YcTHbIM onipoc
Cocrasienue
TaOJINIIBI
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JIOKa3bIBaTh PABEHCTBO YEJIOBEYECKUX PAC HA OCHOBAHUHU UX
POJACTBa M €IMHCTBA MPOUCXOXKIeHUs. Pa3Butne
TOJIGPAHTHOCTHU, KPUTUKA paCU3Ma BO BCEX €ro MPOSIBJICHHUSX.

OCHOBBI 3KOJIOTI'nn
JkoJioruss — N3yuenne skoornyeckux (GakToOpoB U UX BIUSHUS Ha YcTHbIl onipoc
HAyKa 0 OpraHU3MBlI. CpaBHuTenbHas
B3aMMOOTHOILIIE- 3HAKOMCTBO C 3KOJIOTHYECKUMH CUCTEMAMM, UX BUJTOBOM 1 Tabnuia
HHSIX OPTaHU3MOB | IPOCTPAHCTBEHHOHN CTPYKTypaMH. Y MEHUE OOBSICHATh TectupoBanue

MPUYUHBI YCTOWYHUBOCTH M CMEHBI 3KOCHCTEM.
O3HakoMJIEHHE ¢ MEKBHUIOBBIMU B3aUMOOTHOIIIEHUSIMHU B
AKOCHCTEME: KOHKYPEHIIHEH, CAMOMO30M, XUIITHHYECTBOM,
apasuTU3MOM.

YMeHue CTpouTh IPyCHOCTh PACTUTEIHLHOTO COOOIIEeCTBa,
MUIIEBbIE IIENH U CETH B OMOIIEHO3€, a TAK)KE IKOJIOTHUECKHe
MUPAMHU/IBI.

3HaHME OTJIMYUTEIBHBIX MPU3HAKOB UCKYCCTBEHHBIX CO-
00IIeCTB — arpO’KOCHCTEMBI H YPOOIKOCHUCTEMBI.
Onucanue aHTPOIIOT€HHBIX U3MEHEHUH B €CTECTBEHHBIX
MPUPOHBIX JaHIIaPTaxX CBOCH MECTHOCTH.
CpaBHUTEIBHOE OMTUCAHUE OJTHOM U3 €CTECTBEHHBIX
NPUPOIHBIX CHCTEM (HaIpUMep, Jieca) U KaKoi-HUOY b
arpodKOCUCTEMBI (HaIpuMep, MIICHHIHOTO TTOJIs).
CocrapiieHre CXeM Tepeiadyl BeImIeCTB U SHEPTUH T10 LETISIM
MUTaHMs B IPUPOJHON IKOCHCTEME U arpoleHO3e.

buocdepa —
rjiodajgbHast
IKOCHCTEMA
buocdepa u
YeJIOBEK

Oznakomienue ¢ yuenueM B. U. Bepranckoro o 6uocdepe
KaK 0 T7100a1bHON IKOCHCTEME.

Hanvuaue npencTaBieHus 0 cxeMe 3KOCUCTEMBI Ha TIPUMEpe
O6uocdepsl, KpyroBOPOTE BEIIECTB U MPEBPAIICHUN YHEPTUHU B
ouocdepe.

YMeHue 10ka3bIBaTh POjib KUBBIX OPraHU3MOB B Onocdepe Ha
KOHKPETHBIX MpuMepax. HaxoxxaeHune cBsi3u M3MEHEHUS B
o6uocdepe ¢ MociIeCTBUAMHA JeATEILHOCTH YEJIOBEKA B
OKpYXaroIIeH cpeie. YMEHHE ONPEIEIATh BO3ICUCTBUE
MIPOU3BOJICTBEHHON JEATENLHOCTH Ha OKPYKAIOIIYIO CPENy B
oOactu cBoeit Oyaymiei mpogeccuu.

O3HaKkoMJIEHHE C TJI00aTbHBIMH SKOJIOTHYECKUMHU
npobiaemMamu .

OnucaHue HCKYCCTBEHHOM SKOCUCTEMBI. Pelienne
IKOJIOTMUYECKUX 3a/1a4. J[eMOHCTpUpOBaHUE YMEHUS
MOCTAHOBKH 1eJIeH NesTeIbHOCTH, IIaHUPOBAHUS
COOCTBEHHOM JIEATEIBHOCTH JIJISl TOCTHIKEHHUS TOCTABIICHHBIX
HeNel, IpeIBUICHUS BO3MOXHBIX Pe3ylIbTaTOB ATHX
JIEUCTBUNA, OPraHU3alMi CAMOKOHTPOJISI U OLIEHKHU
MOJTyYEHHBIX pe3yJbTaToB. O0ydyeHre coOOII0IEHUIO TPABHII
MOBEJICHUS B IIPUPO/IE, OEPEIKHOMY OTHOIIECHUIO K
OMOJIOTHYECKUM 00BEKTaM (PaCTEHUSIM, KUBOTHBIM M HX
coolmiecTBaM) U UX OXpaHe

TecToBbIld KOHTPOJB
o TeMe

«OCHOBBI 3KOJIOTHH
u 6uocdepar

[IporpamupoBaHHbIi
JOUKTAHT

BUMOHHUKA

buonnka kak
O/THO U3
HanpaBJeHU
OHoJI0THH U
KUOEepHETHKH

3HAKOMCTBO C TPyOYaThIMU CTPYKTYypaMu B )KMBOW IIPU- POE
1 TCXHUKC, A3pOJUHAMUYCCKUMU U THAPOANHAMHUYCCKUMUA
YCTPOMCTBAMU B )KUBOM IPUPOJIC U TEXHUKE. Y MEHUE
CTPOUTH MOJENH CKJIaA4aTON CTPYKTYPBIL, UC- TI0JIb3yEMBIE B
CTPOUTENILCTBE

Odopmiienue
[Ipe3eHTalun
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Conep:xxkanue XapakTepucTHKA OCHOBHBIX BUJIOB Y4eOHOM DopMbI
00yJeHus JeATEJLHOCTH 00YUAIOIIHXCS KOHTPOJIsSI
Brenenne 3HaKOMCTBO C OOBEKTOM M3yudeHUs dKojoruu. OmnpeneneHne | YCTHBIN Oompoc

POJIH SKOJIOTUHU B POPMHUPOBAHUHU COBPEMEHHOMN KapTHUHBI
mupa. JleMOHCTpanus 3Ha4eHUsI SKOJIOTHUH IIPU OCBOCHUU
npodeccuil ¥ CreuaIbHOCTEeH CPEeaHETO

1. 0K

OJIOI'UA KAK HAVUYHA S JTUCHUIIJIMHA

O011as YK0N0rus

YMeHue BBISBIATH 00IHE 3aKOHOMEPHOCTH ACHCTBUS
(dakTopoB cpenbl Ha opraHu3M. [lonyueHnne nmpeacTaBIeHH O
MOMYJISIINH, YKOCUCTeMe, brocdepe.

YceTHBII onpoc
TectupoBanue

ConuansHas 3HAKOMCTBO C IMIPEAMETOM M3YUYEHHUSI COLMATBHON YKOJIOTHH. VYcTHbIi onpoc
SKOJIOTHUS YMeHNE BRIACIATE OCHOBHBIC YEPThI CPEAbI, OKPYKAIOIICH Tect
[Ipuknannas YMeHue BBISBIATh PETHOHABLHBIC SKOJIOTHUecCKHe mpodsieMbl | KoHTponbHas
JKOJIOTHS Y YKa3bIBaTh MPUYMHBI MX BO3HUKHOBEHUS, & TAKKE paborta

BO3MOYHBIE IYTH CHUYKEHUS MOCIEACTBUI HA OKPYKAIOLIYIO

2. CPEJA OBUTAHMA YEJIOBEKA 1 OKOJIOITMYECKAS BE3OITACHOCTD

Cpena oburanus
YeoBeKa

OgnageHue 3HaHUSAMH 00 0COOEHHOCTSIX Cpebl OOMTaHUS
YeJI0BEKa U €€ OCHOBHBIX KOMIIOHEHTOB. Y MCHHE
dbopMupoBaTh COOCTBEHHYIO TTO3UIIMIO TI0 OTHOIICHHUIO K
CBEJICHUSIM, KaCAIOIIUMCS TOHATHS «KOM(OPT cpep
0OUTaHUS YEJIOBEKay, MOTY-4aeMbIM U3 Pa3HbIX HICTOUHUKOB,
BKITI0Yas PeKJIaMV. 3HAaHNE OCHOBHBIX SKOJIOTHICCKHUX

YceTHBIT onpoc

l'oponckas cpena 3HaAKOMCTBO C XapaKTepUCTUKAMHU TOPOJICKOM KBapTUphl Kak | OdopmieHue
OCHOBHOI'0 3KOTOINIa COBPEMEHHOT'O YEJIOBEKA. Y MEHUE MpE3EHTALHI
ONPENENATh IKOJIOTUYECKHE [TapaMETPbl COBPEMEHHOTO [IpoBepounas
YeIIOBEYECKOT0 KIIHIIA. 3HAHUE IKOJIOTUIECKUX TpeOoBaHMil | paboTa
K YPOBHIO IITyMa, BUOpaIluy, OpraHu3aluu CTPOUTEIbCTBA
JKUIIBIX U HCXKHUJIIBIX HOMCMGHHﬁ, aBTOMO6I/IJIBHBIX A0pOor.
Cenbckas cpena 3HaHUE OCHOBHBIX IKOJIOTMYECKUX XapAKTEPUCTUK CPEIbI TectupoBanue

0o0UTaHUs YeIOBEKa B YCIIOBUAX CEJIbCKOM MECTHOCTH.

3. KOHILIEITL YCTOMYMBOI'O PA3BUTH S

Bo3HukHOBEHUE
KOHIICTIITHH
YCTOMYHBOTO
pa3BUTHS

3HaHUE OCHOBHBIX MOJIOXKEHUI KOHIENIIUU YCTOMYUBOTO pas3-
BUTHUS U IPUYHMH €€ BOBHUKHOBEHUs. Y MeHHE (HOpMUPOBATH
COOCTBEHHYIO TIO3HIIMIO 110 OTHOIICHHUIO K CBEJICHUSIM,
KACAFOLIMMCS TOHATHUS «yCTOMYMBOE Pa3BUTHEY.

YceTHBII onpoc

Y cTOMYUBOCTE U
pa3BUTHE

3HaHME OCHOBHBIX CITIOCOOOB PEIlIeHHUs HKOJIOTHYECKUX
npo0JieM B paMKaX KOHIENIUHU «Y CTOMYUBOCTh U PA3BUTHUEY.
YMeHue pazinyaTbh SJKOHOMUYECKYH0, COLIMAIIBHYIO,
KYJIbTYPHYIO U 3KOJIOTHYECKYI0 YCTOMYMBOCTh. Y MEHUE
BBIYHCIIATh MHAECKC YEJIOBEYECKOIO PA3BUTHUS IO OTHOIIEHUIO
K OKpY’KaroLlen cpefe.

[IpoBepounas
pabora

4. OXPAHA ITPPO/IbI

[Ipuponooxpannas
ACATCIIbHOCTD

3HaHWE UCTOPUU OXPaHbI MPUPOABI B Poccun 1 OCHOBHBIX
TUIIOB OPTaHU3AINA, CIOCOOCTBYIONTUX OXpaHE MPUPOIBL.
YMeHue onpeaensaTh COCTOSHUE YKOJTOTHUYECKON CUTYaLMU
Opr)KElIOLLICfI MCECTHOCTH N Hpe;[naraTL BO3MOXHBIC noyTn
CHWIKEHUS aHTPOIIOTEHHOTO BO3/ICHCTBHSI Ha MIPUPOTY.

VYcrHbIit onpoc

[Ipupoaneie pecypcbl
U UX OXpaHa

YMeHue noiabp30BaThCsl OCHOBHBIMU METOJaMHU HAYYHOT'O
MO3HAHUS: OMHUCAHUEM, H3MEPEHUEM, HAaOII0JeHUEeM — JIsI
OLIEHKH COCTOSIHUS OKPY KAIOIIei cpesibl U ee TOTPEOHOCTH
B OXpaHe.

KonTponbnas
pabora
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