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1. HOACHUTEJIBHAA 3AIINCKA

1.1. O0JsiacTh NpuMeHeHus: padoyeil MPOrpaMmbl

PabGouas mporpamma 001e00pa3oBaTeNbHON YIeOHON qUCTTUTUTHHBI DU3nKa 1
€CTECTBO3HAHUE SIBJIAETCS YaCThIO IPOrpaMMBbI MIOATOTOBKH CIICLUATUCTOB CPEAHEro 3BeHa (aajee
[TI1CC3) B cootBercTBUM ¢ PI'OC no cnenuansHocTaM CIIO  TexHOIOrHYECKOTO NpOouIIs
peaan3yeMbIX aKaJeMHUU.

1.2. HopmaTuBHas 0a3a 1y pa3padoTKku padode NporpaMmbli:
PaGouas nporpamma pa3pabGoTaHa Ha OCHOBe
e ®denepalbHOTO TOCYAAPCTBEHHOTO OOpa30BaTEIBHOTO  CTaHIAapTa CPEAHEro  OO0IIero
o0Opa3oBaHus, YTBEPKICHHOTO IIpUKka3oM MuHHUCTepcTBa oOpa3oBaHus U Hayku Poccuiickoii
®enepanuu ot 17 mast 2012 r. Ne 413(pen. ot 29.06.2017);
L cDeI[epaHLHBIX TroCyJapCTBCHHBIX 06p330BaTeJ'ILHBIX CTaHAApTOB CpCOAHCTO
HpO(beCCI/IOHaJ'IBHOFO O6p330BaHHH 110 CIICHUAJIBHOCTAM:

v 21.02.05  «3eMeNbHO-UMYIIECTBEHHBIE __OTHONIEHUSY, YTBEPKICHHOTO  MPUKA30M
MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit deneparuu Ne 486 ot 12.05. 2014 r.,

3apeructp. MunucrepcTBoM rocturmu (per. Ne 32885 0127.06.2014r.)

v~ 21.02.06 HHdopMaIMOHHBIE CUCTEMBI _00ecneueHns TPaJ0CTPOUTENLHON JeITENbHOCTH
YTBEPKACHHOIO MpuKazoM MunucrepcTBa oOpasoBanus u Hayku Poccuiickoit denepaunn Ne
487 ot 12.05. 2014 1 3apeructp. MunucrepcTBoM toctuinu (per. Ne 33325 ot 29.07.2014r.

v/29.02.06 «Ilonurpaduueckoe IpOU3BOICTEOY YTBEPKICHHOIO0 MNpHUKa3oM MuUHHCTEpPCTBA

obpazoBanus u Hayku Poccuiickoii ®enmeparuu Ne 536 ot 15.05 2014 1., 3apeructp.
MunucrepctBom toctuniuu (per. Ne 32963 ot 03.07.2014r.)

PekoMenpanmii mo opraHu3alnuy TMONyYeHHUs cpenHero oOmiero oOpa3oBaHHsA B Mpeaenax
OCBOEHHUSI 00pa3oBaTeNbHBIX MPOrpaMM CpeAHEro MnpodeccuoHalbHOTO 00pa3oBaHUs Ha 0ase
OCHOBHOTo o00miero obpasoBanusi ¢ yudetoM TpeOoBaHuil denepalibHbIX TrOCYIAPCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAHAAPTOB U MONTy4aeMoW Mpodeccurd WU CHEHUATBHOCTH CpPETHETO
npodeccuoHaIbHOro o0pa3zoBaHus (mHcbMO JlemapramMeHTa TOCYJapCTBEHHOH IOJUTHKH B
cepe MOArOTOBKH pabOUMX KAAPOB U AOMOIHUTENBHOTO MPO(hecCHOHATBLHOTO 00pa30BaHUS
ot 17.03.2015 Ne 06-259);

e [IpumepHoil mporpamMmbl MO AUCHUIUIMHE, pekoMeHoBaHHON PI'AY OHUPO B kauecTBe
IPUMEPHOM MpOrpamMMbl JJIs peajin3alliil OCHOBHOM IpodeccroHalbHONW 00pa3oBaTebHON
nporpammel CITO Ha 6a3e 0OCHOBHOTO 00IIero 00pa30BaHUsA C MOTYYSHHEM CPEAHEr0 O0Iero
oOpazoBanust mpoTtokos Ne3 ot 21 uronsa 2015 r., per Ne 384 penensun o123 urons 2015 r.

OI'AY «DUPO»,

e [IpumepHOil mporpamMmbl 1O IUCHMIUIMHE, pekomeHaoBaHHOU DPI'AY DUPO B kauectBe
MIPUMEPHONU MPOTPAMMBI ISl peaTU3alliil OCHOBHOW MPOGeCCHOHAIBHONW 00pa30oBaTEIbHOM
nporpammbl CITO Ha 6a3ze 0CHOBHOTO 0OIIIETO 00pa30BaHMsI C MOTYUYECHUEM CPEIHETO OOIIEro
obpazoBanus 1mpoTokoa Ne3 ot 21 mromns 2015 r., per Ne 372 penensun ot 23 urons 2015 r.

OI'AY «OUPOy,

e [IpumepHoOil mporpamMMmbl MO AUCHUIUIMHE, pekoMeHIoBaHHON PI'AY OUPO B kauecTBe
OPUMEPHOM MpOorpamMMbl AJIsl peajin3alliid OCHOBHOM IpogeccroHanbHONH 00pa3oBaTebHON
nporpammMbl  CI1O Ha 6a3e ocHOBHOTO 00111eT0 00pa30BaHUs ¢ MOIYUYEHUEM CPETHETo OOIIEro
oOpaszoBanust mpotokoa Ne3 ot 21 uronst 2015 r., per Ne 385 peuensun ot 23 urons 2015 r.

DOI'AY «DUPOy,
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® [lpumepHOll mporpaMMbl IO JIUCUUIUIMHE, pekoMmeHjoBaHHOH ®PI'AY OUPO B kauectBe
NPUMEPHOM MPOTpaMMBI ISl peali3alliil OCHOBHOM IMpogeccHoHaTbHONW 00pa30BaTebHON
nporpammbl CITO Ha 6a3ze 0CHOBHOTO 0OITIET0 00pa30BaHMsI C MOTYUYSHUEM CPEIHETO OOIIEro
oOpazoBanust npotokoa Ne3 ot 21 urong 2015 r., per Ne 387 peuensuu ot 23 uronst 2015 .

OI'AY «®UPO»,
e [Iporpamm noaroroBku cnenuanuctoB cpeanero 38eHa CIIb I'BIIOY AYT'CI'ull

1.3. Hean y4eOHOM MM CHUNJINHBI:

CO,[[ep)KaHI/Ie nporpaMmaI «®Du3uKa U €CTECTBO3HAHHUEY HaIpaBJICHO HA JOCTHKCHUC
CIICOYIOIMX OCHOBHBIX meJIei:

* OCBOCHME 3HAHMM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHE MHpa H MeETohax
€CTECTBCHHBIX HAyK; 3HAKOMCTBO C Hauboiee BaXXKHBIMH UACSIMH U JOCTHKCHHUSIMH
€CTECTBO3HAHUS, OKa3aBUIMMHU OIPEJIEISIOIIEee BIUSHUE Ha PA3BUTHE TEXHUKU U TEXHOJIOTUI;

* OBJAJCHHE YMCHHUSIMH MPHUMEHATh TONyYEHHbIC 3HAHUS M OOBSICHEHUS SBICHHMA
OKpY aroIIero MUpa, BOCIPUATUS UH(POPMALIUK €CTECTBEHHO-HAY4YHOTO U MPO(ECCHOHATIBHO
3HAUUMOTO COJIEP)KAHMsI; PA3BUTHE MHTEIUIEKTYaJIbHBIX, TBOPYECKMX CIIOCOOHOCTEH u
KPUTHYECKOIO MBILIUIEHUS B XOJE IPOBEIEHUS NPOCTEUIIUX HCCIIEIOBaHUM, aHanu3a
SIBIICHUH, BOCIIPUSATHS U UHTEPIIPETAIIMHA €CTECTBEHHO-HAYYHOM HH(OPMALINY;

* BOCHHTaHUE YOEKIECHHOCTH B BO3MOXXHOCTH MO3HAHUS 3aKOHHOM MPUPOJIbI U UCIIOJIb30BAHUS
JOCTH>KEHHIM €CTECTBEHHBIX HAyK MJisi Pa3BUTHUS LUMBUIM3ALMK M TOBBILICHUS KadyecTBa
KU3HU;

* MPUMEHEHHE EeCTECTBEHHO-HAYYHBIX 3HAHUH B MNPOPECCUOHATBHOM JEATEIBHOCTH U
MOBCEIHEBHOM >KM3HM JJisi oOecredeHuss 0e30MacHOCTH >KU3HENEATEIbHOCTH; I'PaMOTHOTO
MCIIOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3J0POBbs, OKPYIKAIOLIEN CPEbI.

* c(opMUpPOBaHHOCTh TMPEACTABICHUN O IIEJIOCTHOM COBPEMEHHOW €CTECTBEHHOHAYYHOH
KapTUHE MHUpa, O NPHUPOJAE KaK €IUHOM IIEJIOCTHOM CHUCTEME, O B3aMMOCBS3U YEJIOBEKa,
IIPUPOJIbI U OOIIECTBA; O IPOCTPAHCTBEHHO-BPEMEHHBIX MaciuTabax BeeneHHoM;

*  BIAJCHHE 3HAHUSAMU O HauOOlee BAXKHBIX OTKPBITUAX M JOCTIKEHUAX B oOjactu
€CTECTBO3HAHHUs, IOBIUABIIMX HA HBOJIOLUIO TMPEICTABICHUNA O NPHUPOAE, HA pa3BUTUE
TEXHUKH U TEXHOJIOTHUIA;

* chOpPMHUPOBAHHOCTh YMEHMSI NPHUMEHATh €CTECTBEHHOHAYYHbIE 3HAHMS U1 OOBSICHEHUS
OKPY)KaIOIIMX  SIBJICHUH,  COXpaHEHHs  37I0pOBbs,  oOecreueHus  0€30IaCHOCTHU
KU3ZHEIEATEIbHOCTH, OepexHOTO OTHOILIEHUS K IIPUPOJE, pPalMOHAIIBHOTO
HPUPOAONOIB30BAHNUS, & TAKXKE BBITIOJIHEHUS POJI TPAMOTHOT'O MOTPEOUTENS;

* chOPMHUPOBAHHOCTh MPEJCTABICHUNA O HAYYHOM METOJI€ MO3HAHUS MPUPOIBl U CPEICTBAX
M3Y4YEHUs1 MeraMupa, MaKpoMHpa U MUKpPOMHpA; BIaJEHUE MPUEMaMH €CTECTBEHHOHAYUYHBIX
Ha0JII0/IEHUH, OIIBITOB MUCCIIEOBAHUN U OLIEHKU JOCTOBEPHOCTH MOITYUYEHHBIX PE3yJIbTATOB;

* BJIQJICHUE TOHATUWHBIM aNMapaToM €CTECTBEHHBIX HAyK, MO3BOJISIIOIIMM I103HABaTh MHP,
y4acTBOBaTh B JIUCKYCCHSIX IO €CTECTBEHHOHAYUYHBIM BOIPOCAM, MCIOJb30BaTh Pa3InYHbIC
MCTOYHUKU MH(OpMAIK AJIsl MOATOTOBKH COOCTBEHHBIX pabOT, KPUTHUECKU OTHOCHTHCS K
coobmenusim CMU, conepkamum HayqIHY0 HHGOPMAIIHIO;

* cOpMHUPOBAHHOCTh YMEHHUH IOHMMATh 3HAYUMOCTH €CTECTBEHHOHAYYHOIO 3HAHUS IS
Ka)KJ0r0 YeJIOBEKa, HE3aBUCHUMO OT €ro npoeCCHOHAIbHON e TeNbHOCTH, Pa3inyaTh (GaKThl
Y OLICHKH, CPaBHUBATh OLICHOUHBIE BBIBOJIbI, BUJETh UX CBS3b C KPUTEPUIMH OLEHOK U CBS3b
KPUTEPHUEB C ONPEEICHHON CUCTEMON LIECHHOCTEN.

CO,Z[ep)KaHI/Ie pa60qel71 IporpaMmabl «ECTECCTBCHHBIC HAYKW» HAIIPABJICHO HAa TOCTHIKCHUC



CHEAYIOIIMX LeJei:

Pasznen ®duzuka
. OCBOGHHE 3HAHHMI O (PYHIAMEHTAIBHBIX (PU3NICCKUX 3aKOHAX W MPHHIIAIIAX, JICKAIIUX B
OCHOBE COBpEMEHHOMU (busnueckoit KapTHHBI MUDA; Hauboee Ba)KHBIX
OTKPBITUAX B 00JacTH (PU3MKH, OKa3aBUIMX OMNPEACISAIONIee BIUSHUE Ha Pa3BUTHE
TEXHHUKHU ¥ TEXHOJOTHH; METOAaX HAyYHOTO MMO3HAHUS TPUPO/IBI;
. OBJIAJICHUE YMEHHSIMHU TPOBOAUTH HAOJNIONCHMS, IUIAHUPOBATH H  BBITIOJHATH
SKCIIEPUMEHTHI, BBIIBUTaTh THIOTE3bl M CTPOUTH MOJIENH, MPUMEHSATh MONyYEHHBbIC 3HAHUS
no Qusuke I OOBSICHEHUS Pa3sHOOOPA3HBIX (UMYECKUX SBJICHUM W CBOMCTB BEIIECTB;

NPaKTUYECKU UCIIOJIb30BaTh ¢busnueckue 3HAHUS, OLIEHUBATh JOCTOBEPHOCTD
€CTECTBEHHO-Hay4YHOU MH(pOpMaLuy;
. pa3BUTHE M03HABATEIbHBIX UHTEPECOB, NHTEIUIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH

B IIporecce MpHOOpPETeHUs 3HAHMM ©W yMEHHH 10 (H3UKE C HCIOJIB30BAaHHEM pa3
JUYHBIX UCTOYHUKOB UHPOPMALIMU ¥ COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH;

. BOCIHMTAHHE YOEXKJIEHHOCTH B  BO3MOXKHOCTH IIO3HAHUS  3aKOHOB  IPUPOJBI,
UCIIOJIb30BAaHUs JTIOCTM)KEHUH (U3MKM Ha Ojaro pa3BUTHS YEJIOBEUECKOW IUBWIN3ALUMY;
HEOOXOJMMOCTH COTPYIHUYECTBA B IPOLIECCE COBMECTHOTO BBIITOJIHEHUS 33]1a4, YBAKHUTEIHLHOTO
OTHOLIEHMS K MHEHHUIO OIIOHEHTa TpU OOCYKIEHHU MpoOJIeM €CTECTBEHHO-HAyYHOIO
COZEpXKaHUs; TOTOBHOCTM K MOPAJIBHO-3TUYECKOM OLIEHKE HCIIOIb30BAHHUS  HAYYHBIX
JOCTUKEHHM, 4yBCTBA OTBETCTBEHHOCTH 34 3aILUTY OKPY’KAIOILEH Cpelbl;

. HCIOJIb30BaHUE TNPUOOPETEHHbIX 3HAHUNW M YMEHMHM [UId pELIEHUS MPAaKTUYECKUX
3aJa4 MOBCEIHEBHON XKU3HH, 0OecreueHus: 6e30MacCHOCTH COOCTBEHHOMN KU3HH, pAaLlMOHAIBHOTO
IIPUPOJONIOIB30BAHUS " OXpaHBbI OKpY’KaroIen Cpenbl " BO3MOKHOCTh

NPUMEHEHHUs 3HaHUW TpU pelleHUH 3ajiay, BOZHUKAIOIIUX B MOCIeayomel mpodeccuoHalbHON
JESATEIIBHOCTH.

. c(OPMHPOBAHHOCTh MPEJCTABICHUNA O POJIM U MecTe (PU3UKU B COBPEMEHHOI Hay4HOIl
KapTHHE MHUpa; NOHUMaHWE (PU3MUYECKOW CYIIHOCTH HAONIONAaeMbIX BO BceleHHOHW sBIICHUIA,
NOHUMaHUE posid (GU3UKKM B (OPMUPOBAHUHM KPYro3opa M (PYHKUHMOHAIBHOM I'paMOTHOCTH
YeJI0BEKa I pELICHUS IPAKTUYECKUX 3a/1a4;

® BJIaACHHUC OCHOBOIIOJArarOminMHn CI)I/ISI/I‘ICCKI/IMI/I MOHATHUAMH, 3dKOHOMCPHOCTAMU,
3aKOHaMH1 U TCOPUSAMU,

® YBEPCHHOC ITOJIb30BAHUC (1)H3I/I‘ICCKOI>’I TepMHHOHOFHCﬁ u CHMBOHHKOﬁ;

M BJIaAICHUC OCHOBHBIMHM MCTOJAaMH HAYYHOI'O IIO3HAHHA, HCIIOJIB3yCMbIMHU B (1)I/ISI/IK€I

HaOJIIOJIeHNe, ONHMCaHWe, W3MEpPEeHHE, OJKCIIEPUMEHT; yMEHHs o00palaTbiBaTh pe3yJbTaThl
U3MEpeHuii, OOHApYKMBaTh 3aBUCUMOCTh MEXIy (U3WYECKUMHU BEIMYMHAMH, OOBSICHATH
HOJTy4eHHBIE Pe3yJIbTaThl U JeNIaTh BBIBOIBI;

. Cc(OPMHPOBAHHOCTH YMEHUSI peIIaTh (PU3MUECKUE 3a/1aUH;

. c(OPMUPOBAHHOCTh YMEHHS TIPUMEHSTH TONyYSHHBIE 3HAHUS Ul OOBSCHEHUS yCIOBUIM
NpOTeKaHusl (PU3WYECKUX SIBJICHUH B TPUPOAE M JUIA MPHHATHS TPAKTUYECKUX PpEIICHUH B
NIOBCETHEBHOM KH3HU;

. c(OPMHPOBAHHOCTH COOCTBEHHOW MO3HIIMH TI0 OTHOIICHHUIO K (pr3mueckorl HHPOpMaLny,
HOJTy9aeMOM U3 pa3HBIX HCTOYHHUKOB.

Paznea XUMMUSI

® q)OpMI/IpOBaHI/Ie YMCHUA OLCHUBATH 3HAYMUMOCTL XHMHUUYCCKOI'O 3HAHUA [JIS KaKA0Io
YEIJIOBEKA;

* (opMupoBaHHE LEIOCTHOIO INPEACTABICHUS O MHpPE U pOJM XHUMHU B CO3JAaHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHBl MHUPA; YMEHHMA OOBACHATb OOBEKTHl U
MPOLIECCHl  OKPYXKAIOWIEH JEUCTBUTEIBHOCTU: TPUPOAHON, COLMAIBHOM, KyJIbTYpHOM,
TEXHUYECKOM CpeAbl, — HUCIIONB3Ys JUIsl 3TOT0 XUMUYECKHE 3HAHMS,

* pa3BUTHE YMEHHUH pazinuuaTh (PAKThl U OLIEHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJbI, BHJIEThH
UX CBS3b C KPUTEPUSIMH OLICHOK M CBSI3b KPUTEPUEB C OIPEIEICHHOW CHUCTEMOMN
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IeHHOCTeH, (OPMYIIMPOBATH U 0OOCHOBEIBATH COOCTBEHHYIO MTO3HUITHIO;

* mnpuoOpeTeHHe OMbITa pPa3HOOOpPa3HOW MEATEIbHOCTH, IIO3HAHUS M CaMOIIO3HAHUS;
KITFOUCBBIX HABBIKOB, HMMCIOIINX YHUBEPCAILHOC 3HAYCHWE JUIS pPa3IMYHBIX BHJIOB
NESTeNbHOCTH (HABBIKOB PEIICHUs MPOoOJieM, MPUHATHS pPElIeHUH, MOWCKa, aHaau3a u
o0paboTku  uH(OpPMalLMKM, KOMMYHUKATUBHBIX HAaBBIKOB, HAaBBIKOB  H3MEPEHUH,
COTpYAHHYECTBA, 0€30MMACHOTO OOpAIlIEHUS C BEIIECTBAMH B TOBCEAHEBHOM XKU3HN).

* cOpMHUPOBAHHOCTH MPEACTABICHUN O MECTEe XMMHHU B COBPEMEHHOW HAy4HOU KapTHHE
MHUpa; TOHMMAaHHWE pOJIM XUMHH B (OPMHUPOBAHUU Kpyrozopa © (QyHKIHOHATHHON
TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUS MPAKTUIECKHUX 33]1aY;

* BJaJIEHUE OCHOBOIOJATAIOUIMMH XUMUYECKUMH TIOHATUSMHU, TEOPHUSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMH; ~ YBEPCHHOE  IOJh30BAaHHE  XHUMHYECKOH TEPMHUHOJOTHEH U
CHMBOJINKOM;

* BJIAJICHUC OCHOBHBIMH METOJAMH HAYYHOTO ITO3HAHUS, HWCIIOJB3YEMbIMH B XWMHH:
HaONIO/IEeHUE, OMHUCAHHME, U3MEpPEHHE, HKCIEPUMEHT; yMeHHe o0pabarhiBaTh, OOBICHATH
pe3yJIbTAaThl TMPOBEJICHHBIX OIBITOB M JEJIaTh BBIBOJBI; TOTOBHOCTH M CIIOCOOHOCTH
MPUMEHSTh METO/IbI IO3HAHUS TIPH PEIICHUN MPAKTHYECKUX 3aa4;

* c(pOpMHUPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECTBEHHBIC OLEHKU M MPOBOAUTH PACUETHI MO
XUMHYECKUM (opMysiaM U ypaBHEHUSIM;

* BIaJieHUE MPaBUIAMH TEXHUKHU 0€30MaCHOCTH MPU UCTIOIb30BAHUN XUMUYECKUX BEILIECTB;

* copMHUPOBAHHOCTH COOCTBEHHOW IMO3UITUHU TI0 OTHOIICHUIO K XUMHYECKOH MH(pOpMAIUH,
MOJTy4aeMO U3 pa3HBIX HCTOUHUKOB.

pasaea BUOJIOT'US

D)I[lonyyenne ¢yHIAMEHTATBHBIX 3HAHWH O OWOJIOTHYECKHX cUCTeMax (KJIEeTKa, OpraHu3M,
HOIYJISAUS, BHJ, HKOCUCTEMA); UCTOPUU DPA3BUTUS COBPEMEHHBIX IPEJICTABICHUNA O KHUBOH
MPUPOJIE, BBIIAIOIMIMXCS OTKPBITHSIX B OHMOJIOTMYECKON HayKe; posid OHMOJIOTMYECKOM HayKHU B
(GOpMHPOBAHUU COBPEMEHHOH €CTeCTBEHHO-HAYYHOM KapTHHBI MHpa; METOJaX Hay4HOTO
MO3HAHMUS;

2)OBnazicHre YMEHUSIMU JIOTHYECKH MBICIHTH, 0OOCHOBBIBATH MECTO W POJIb OMOJOTHUECKUX
3HAHUA B TMPAKTUYECKOW JEATENBHOCTH JIIOJEH, pa3BUTHH COBPEMEHHBIX TEXHOJOTH;
OTIpEeIEIIATh KUBbIE 0OBEKTHI B IPUPO/IE; TPOBOAUTH HAOIIOIEHHUS 32 SKOCUCTEMAMH C LIEIbIO UX
ONMCAaHUS W BBISABICHUS €CTECTBEHHBIX U AaHTPONOIEHHBIX W3MEHEHUH; HaXOAWTh U
aHaJIM3UPOBATH HH(OPMAITHIO O KUBBIX 00BEKTaX;

3)Pa3BuTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi B Ipoliecce M3ydeHUs] OMOJOTUYECKHX SIBICHUN; BBIJAIONIMXCS JTOCTHXKEHUMN
OMOJI0TMH, BOIIEIIINX B OOLICUETOBEUECKYIO KYJIbTYpPY; CIOXKHBIX U MPOTUBOPEUMBBIX MyTEl
Pa3sBUTHS COBPEMEHHBIX HAYyYHBIX B3IJIS10B, UJCH, TEOPHA, KOHIETUH, TUNoTe3 (0 CYLIIHOCTH U
MIPOUCXOXKICHUH KU3HH, YEJIOBEKa) B X0 paObOThI C Pa3IMYHBIMU UCTOYHUKAMU UH(POpMAIUY;
4)Bocnutanue yOeKJI€HHOCTH B HEOOXOJMMOCTH TMO3HAHHS >KUBOM MPUPOJBI, HEOOXOAMMOCTH
palMOHANIBHOTO PHUPOIONOIL30BaHUs, OEPEKHOIO OTHOIICHUS K TMPUPOAHBIM pecypcaM U
OKpyXaroliel cpene, COOCTBEHHOMY 3/I0POBBIO; YBAaXEHMSI K MHEHHUIO OIIOHEHTA IpU
o0cyxeHIN OUOIOTUYECKUX MPOOIeM;

5)Ucnonp30BaHne MPUOOPETCHHBIX OMOJOTUYECKUX 3HAHUN W YMEHHUH B MOBCEIHEBHOW JKU3HHU
JUIS OLIGHKM TOCTEICTBUM CBOEH JeATenbHOCTH (M JACATENbHOCTH JpPYTuX Jrojel) 1o
OTHOIIICHUIO K OKpY’Kalolllell cpeze, 30pOBBI0 JPYTHX JIOJIeH M COOCTBEHHOMY 3/10pOBBIO;
000CHOBaHKE U COOMIOZCHNE Mep MPOPHUIAKTHKH 3a00JI€BaHNM, OKa3aHHE TEPBOW MTOMOIIH TPU
TpaBMax, COOIOICHHE TIPABHII TIOBEJICHUS B IPUPO/IE.

6)cOPMHPOBAHHOCTH TIPEJICTABICHUI O POJIM W MeCcTe OHOJOTMH B COBPEMEHHOW HAayYHOM
KapTUHE MUpPA; TOHUMAHUE POJM OMOJIOTUM B (POPMHUPOBAHUM KPYro3opa M (yHKIHOHAIHHOMN
rPaMOTHOCTH YeJIOBEKa JIJIsl peHIeHUsI MPAKTUYECKUX 3a]1ay;

7)BnaZieHUE OCHOBOIOJATalOLUIMMHU TOHATHAMM M IPEJICTaBICHUAMH O JKUBOM IpHUpone, €e
YPOBHEBOH  OpraHu3allid W  JBOJIOLMHU; YBEPEHHOE  IOJIb30BAaHME  OHOJOTHYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

8)BiaieHne OCHOBHBIMHM METOJIaMU HAYYHOTO MO3HAHUS, HCIOIb3yEMbIMU TIPU OMOJOTHYECKHIX
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HUCCIICOOBAHUAX JKUBBIX OOBEKTOB M DKOCHUCTEM: OIMUCAaHUC, HU3SMEPCHHUEC, IIPOBCACHUC
HaOIIO/ICHUI; BBISIBIICHUE U OlIEHKA aHTPONOTECHHBIX H3MEHEHH B IPUPOJIC;
9)chopmMupoBaHHOCTh YMEHHUI OOBSICHITH PE3YJIHTATHl OMOJIOTMYECKUX IKCIIEPUMEHTOB, PEIIATh
3JIEMEHTapHbIE OMOJIOTHMYECKHE 33]a4H;

10)chopMupOBaHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOIICHHUIO K OMOJIOTMYECKON WH(pOpMAIINH,
nonyqaeMoi/'I M3 pa3HbIX MCTOYHHKOB, K FJ'[O6aJ'IBHI)IM 9KOJIOTUYECCKUM HpO6HeMaM n IyTiaM HUX
peleHusl.

Pa3zgen DKOJIOI'US

* noy4yeHue GpyHIaMEeHTaTbHBIX 3HAHUH 00 SKOJOTHUECKUX CUCTeMax M OCOOCHHOCTAX MX
(GYyHKIIMOHUPOBAHUS B YCIOBUSIX HapaCTAIOIIECH aHTPOIIOTEHHOW HArpy3KH; UCTOPUHU
BO3HUKHOBEHHUS U Pa3BUTHS IKOJIOTUU KaK €CTECTBEHHO-HAYYHOM U COLUAIBHON JTUCIUILINHBI,
ee poau B (GOPMHUPOBAHUH KaPTHHBI MUPA; O METOJIaX HAYYHOTO TTO3HAHUS,

* OBJIQ/ICHUE YMEHUSMHU JIOTHYECKH MBICIIUTh, 00OCHOBBIBATh MECTO U POJIb IKOJIOTUIECKHIX
3HAaHUW B IPAKTUUECKOMN NEATEIbHOCTH JIFOJEH, Pa3BUTUNA COBPEMEHHBIX TEXHOJIOTUH;
ONPEAEIATH COCTOSTHUE DKOJIOTUYECKUX CUCTEM B IPUPOJIE U B YCIIOBUAX TOPOJCKUX U CEIIbCKUX
MTOCEJICHU; IPOBOANTH HAOIIOICHUSI 33 TPUPOTHBIMHI U UCKYCCTBEHHBIMH KOCUCTEMAaMHU C
LEJIbIO UX ONMCAHMS U BBISIBJICHUS! €CTECTBEHHBIX U aHTPOIIOT€HHBIX U3MEHEHUH;

* pa3BUTHE MTO3HABATEIILHBIX HHTEPECOB, MHTEJUICKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00ydaromuxcst B MPoIecce U3yUYCeHUs SKOJIOTHH; Iy Te pa3BUTHS IPUPOIO0XPAHHOM
JeSATeTLHOCTH; B X0JIe PAOOTHI ¢ Pa3TUYHBIMA HCTOYHUKAMH HH(POPMAIINH,

* BOCIIUTaHHUE YOCKIEHHOCTH B HEOOXOAMMOCTH PallMOHATLHOTO MPUPOOIOIE30BAHNUS,
OEpEKHOTO OTHOIIECHUS K IPUPOJIHBIM PECypcaM U OKPYIKAIOIICH cpefie, COOCTBEHHOMY
3JI0pPOBBIO; YBAXKEHHSI K MHCHHIO OTIMIOHEHTA IIPU 00CYKIEHUU IKOJIOTHIECKUX MPOOIIeM;

* FICTIONIb30BaHUE TIPUOOPETCHHBIX 3HAHWN U YMEHUH TI0 SKOJIOTUH B TIOBCETHEBHOM KU3HU
JUTSL OTICHKH TIOCTICICTBUN CBOCH JIEATENBHOCTH (U ACITEILHOCTH APYTUX JIFOJEH) 10
OTHOIIIEHUIO K OKPYIKAIOIIEH cpesie, 3A0POBBIO IPYTHX JIFOJACH U COOCTBEHHOMY 37I0POBBIO;
COOJIOZICHUIO TIPABUJI MIOBEJICHHSI B TIPUPOJIC.

* cOpMHUPOBAHHOCTH TIPEJICTABICHUI 00 IKOJIOTHUECKOU KYJIbType KaK YCIOBHH
JOCTHKEHHS YCTOMYUBOTO (COaIaHCHPOBAHHOTO) Pa3BUTHUs OOIIECTBA U MIPUPOJIBI, 00
9KOJIOTMUECKUX CBS3AX B CHCTEME "UeoBeK - 00LIeCTBO - mpupoaa';

* chopMHPOBAHHOCTH IKOJIIOTUYECKOTO MBIIIIICHUS M CTIOCOOHOCTH YUUTHIBATh U OIICHUBATH
9KOJIOTUYECKHE MTOCTIEACTBHUS B Pa3HBIX cepax AesTeTHHOCTH,

* BJIQJICHUE YMEHUSMH MPUMEHSTh 3KOJIOTMUECKUE 3HAHUS B )KU3HEHHBIX CUTYaIUsX,
CBSI3AHHBIX C BBIMOJIHEHUEM TUIHUYHBIX COIUAIBHBIX POJICH;

* BIIaJICHHE 3HAHUSMHU SKOJIOTHUECKUX UMIICPATUBOB, IPAKIAHCKUX MPaB M 00s13aHHOCTEH B
00J1aCTH PHEPTO- B PECYPCOCOEPEIKECHHS B MHTEPECAX COXPAHEHHUS OKPYKAIOIIEH CPEeIbl,
3JI0pOBbs U OE€30MACHOCTH KU3HU;

* c(OpMHUPOBAHHOCTH JIMYHOCTHOTO OTHOIICHUS K SKOJOTUYECKUM IIEHHOCTSM, MOPAIHHOU
OTBETCTBEHHOCTH 32 SKOJIOTMYECKHE TOCIIEICTBUS CBOMX JIEVCTBUN B OKPYKAlOILLEH Cpelie;

* c(OpMHUPOBAHHOCTH CIIOCOOHOCTH K BBITIOJIHEHUIO TIPOEKTOB SKOJIOTUYECKH
OPUEHTUPOBAHHOW COIMANILHOU JIEATEIBHOCTH, CBSI3aHHBIX C KOJIOTHYECKOH 0€30MacHOCThIO
OKPYKaIOIIei CpeIbl, 3J0POBbEM JIFOJICH U MOBBIIMICHUEM WX SKOJIOTHYECKON KYJIbTYPHI.

2. OBIIASI XAPAKTEPUCTUKA YUYEBHOM JUCLHUTILIMHBI

HucuunnuHa «@Pu3uka U €CTeCTBO3HAHUE)» OTHOCUTCS K MpeIMEeTHOW olnactu
ecrectBeHHbIX Hayk. s [IIICC3 TexHOIOTHYECKOTO MPOQuIIs, SIBIsieTCsS 6a30BOM.



B ocHoBe paznena «®dwusuka» JEKUT yCTaHOBKA Ha (JOPMHUPOBAHHE Y OOy4aeMBIX CHCTEMBI
0a30BbIX MOHATHH (DU3MKHM W MpENCTaBICHUN O COBPEMEHHOW (M3MUEeCKOW KapTUHE MHpa, a
TakKe BBIPA0OTKA yMEHHH NPUMEHATh (HU3MYEecKue 3HaHUS Kak B HpodeccHoHanbHOU
NesATeIbHOCTH, TaK U JUISl PEeIeHUs )KU3HEHHBIX 3a/au.

MHorue nmoyioXeHus, pa3BUBaeMble (PU3UKOM, pacCMaTPUBAIOTCS KaK OCHOBA CO3/IaHUS U
UCIOJIb30BaHUS MH(OPMALMOHHBIX U KOMMYHHKAIIMOHHbBIX TexHonoruit (MKT) — oanoro u3
HanboJee 3HAYNMbIX TEXHOJOTHIECKUX JTOCTHKEHUH COBPEMEHHOW IIMBHIIN 3aIUN.

dusuka faeT KoY K MOHUMaHUI0 MHOTOYHCIICHHBIX SBJICHUM U MPOLIECCOB OKPYXKAIO IIET0
MHUpa (B €CTECTBEHHO-HAYYHBIX 00JIACTSIX, COIIMOJIOTUH, YKOHOMUKE, SI3bIKE, JTUTEPAType U Ap.).
B ¢wusuke dopmupyrorcs MHOTHE BUABI JESATEIBHOCTH, KOTOPblE MMEIOT MeTa-NpeaMETHbIN
xapaktep. K HUM B mepByr0 o4epenp OTHOCATCS: MOJESIMPOBAaHHE OOBEKTOB M MPOIECCOB,
OPUMEHEHHUE OCHOBHBIX METOJOB IO3HAHUS, CHCTEMHO-MH()OPMALMOHHBIA  aHaIIU3,
dbopMyIHpOBaHUE THUIOTE3, aHAIW3 W CHHTE3, CpaBHEHHE, 0000IeHWe, CUCTEeMaTH3aIus,
BBISIBJICHUE MPUYMHHO-CIIEJCTBEHHBIX CBs3€H, MOMCK aHAJOrOB, yIpaBleHHE OOBEKTaMU U
nporeccaMd. VIMEHHO 3Ta JUCHMILIMHA TO3BOJSET MO3HAKOMHTH CTYIEHTOB C HAyYHBIMHU
METO/1aMH MO3HAHUs, HAYYUTh UX OTIMYATh TMIIOTE3Y OT TEOPHUH, TEOPUIO OT SKCIIEPHUMEHTA.

®u3uKa UMeeT OYeHb OOJIBIIOE M BCEBO3PACTAIOIIEE YUCIIO MEXKIUCIUIUTMHAPHBIX CBsI3€H,
OpUYeM Ha YypOBHE KakK MOHATMMHOTO ammapara, Tak M HHCTpyMeHTapus. Cka3zaHHOE
MO3BOJIIET paccMaTpUBaTh (QU3NKY KaK METAANCIHILIMHY, KOTOpas MPEJOCTaBIIET MEX-
JTUCLUTIIIMHAPHBIN A3BIK JJIsl OMMCaHUS HAYYHOH KapTHHBI MHUpa.

Om3nka SBISETCS CHUCTEMOOOpPa3yromuM (aKTOPOM ISl €CTECTBEHHO-HAYUHBIX YYEOHBIX
IpEeIMETOB, MOCKOJbKY (PU3NUYECKUE 3aKOHBI JIS)KAT B OCHOBE COJIEp)KaHUsl XUMUU, OUOJIOTHH,
reorpaguu, AacTPOHOMHHM W  CHENUAIbHBIX JHCHHUIUIMH (TEXHHYECKass MeEXaHUKa,
9JEKTPOTEXHUKA, JJIEKTPOHUKA M Jp.). YueOHas aucuuiuinHa «dusmka» co3gaer yHU-
BEpPCAIBbHYIO 0a3y s W3y4eHus oO0menpodecCHOHANbHBIX W CHEMUANBHBIX UCIUIUINH,
3aKnajpiBas QyHAaMEHT Ul OCIENyIOIIero 00y4yeHus! CTYJ€HTOB.

OO6nanast JTOrMYecKON CTPOMHOCTHIO M OMMpPAasiCh Ha SKCIEpPUMEHTAJIbHbIE (QakThl, «PU3NKa»
dopMHpyeT y CTYISHTOB MOAJIMHHO HAy4yHOE MHpPOBO33peHue. Pu3nka sBISETCS OCHOBOM
YYEHUSI 0 MaTepPHaJILHOM MHUPE U pPemaeT MpoOIeMbl 3TOr0 MHUpA.

Teopernueckne cBeaeHHs MO (U3UKE TOTMOJHSAIOTCS AEMOHCTpPAlMSIMU U JTa00paTOPHBIMH
pabotamu.

[IpakTHKO-OpHEHTHPOBAHHBIE 33JaHUs, NMPOEKTHAs JESTEIbHOCTh CTYACHTOB, BBIOJHEHHE
TBOPYECKUX 3aJaHUH M TOATOTOBKA pedeparoB  ABISAIOTCS HEOTHEMIIEMOM  4acThiO
00pa3oBaTeNBFHOIO MpoIiecca.

X¥MHs — 3TO HayKa O BEILIECTBAaX, UX COCTaBE M CTPOEHMH, CBOMCTBAaX M IPEBPAIICHHUSX,
3HAYEHUH XMMHMYECKMX BEHIECTB, MAaTE€PUAJIOB U IPOLIECCOB B IMPAKTHUYECKOW JESITEIbHOCTH
4eJI0BEKa.

Conmepxxanue pazgena «XUMHUS» HalpaBIeHO Ha YCBOGHHE OOYyYarOIIMMHUCS OCHOBHBIX
MOHATHH, 3aKOHOB M TEOPUH XMMHU; OBJIAZICHHE YMEHUSMH HaONIONaTh XUMUYECKUE SBICHUSA,
MPOBOAUTH XUMHUYECKUN IKCIIEPUMEHT, MPOU3BOJAUTH PACUETHl HA OCHOBE XMMHUYECKUX (POpMYIT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN.

B npouiecce uzydenuss XUMHH y 0OydarolUXcs pa3BUBAIOTCS MMO3HABATEIbHbIE HHTEPECHl U
MHTEJUIEKTYaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEILHOM NMPHOOpPETeHUsT 3HAHUN B
COOTBETCTBUM C BO3HHUKAIOUIUMHU >KM3HEHHBIMH MpoOiieMaMu. BocnuteiBaercs — OepekHoe
OTHOLICHHA K TpUpoOAe, TMOHMMAHMIO 370pPOBOro o0pa3a KHM3HHM, HEOOXOAUMOCTH
NpEaYyNPEeXACHUS ABICHUN, HAHOCSIIMX BPEJ 3J0POBbI0 U OKpy»Karouieh cpeae. OcBanBarOTCs
IOpUeMbl TPAMOTHOTO, O€30MaCHOTO WCIOJIBb30BAaHUS XMMHUYECKHX BELIECTB M MaTepHaoB,
MPUMEHSEMBIX B OBITY, CEJILCKOM XO3SHUCTBE M HA MTPOU3BOJICTBE.

Peanuzanmsi neTyKTUBHOTO TMOAXOJa K W3YYCHHIO XUMHHU CIIOCOOCTBYET Pa3BUTHIO TaKHX
JIOTUYECKHUX OTepanuil MBIIUICHUS, KaK aHalu3 U CHHTE3, OO0OOIIeHHEe M KOHKpETH3aIus,
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CpPaBHCHHEC U aHAJIOT U, CUCTEMAaTHU3alus, KJ'IaCCI/I(bI/IKaHI/ISI u ap.

W3ydenne XxuMuu B NPO(ECCHOHATBHBIX 00pa30BaTENbHBIX OPTraHU3AMAX, PEATH3YIONINX
o0pa3oBaTeNnpHyI0 MPOrpaMMy cpeaHero oOmiero obpazoBanus B mpenenax ocoeHus [MI1CC3
CIIO na 6a3e ocHOBHOrO o0mIero oOpa3oBaHMS, UMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT
npoduis mnpodeccHoHANbHOTO 00pa3oBaHMs. DTO BBIPAXKAETCS B COJEPKaHUU OOydYeHUs,
KOJINYECTBE YaCOB, BBIACIISIEMBIX Ha I/I3yquI/I€ OTACJIIBHBIX TEM nporpaMMm, FJ'IY6I/IHG nux
OCBOEHHS 00yYaIOIIUMUCS, 00BEME U XapaKTepe MPaKTUUYECKUX 3aHATUN, BUaX BHEAyAUTOPHOI
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

CHCHI/I(bI/IKa HU3YUYCHUA XHUMHUH IIPpU OBJIAACHUN CHCHUAIBHOCTAMHU HAYYHO-TCXHHYCCKOI'O
npoduis oTpakeHa B Kaxaoi teme pazaena «Coaep:kaHue y4eOHOUM NUCIUIUIUHBD) B pyOpHKe
«[Ipodunpable W MPO(HECCHOHATFHO 3HAYMMBIE SJIEMEHTBI COJCPKAHUM). ODTOT KOMIIOHEHT
peanu3yercss TPU HHIUBUAYAIBLHOW CaMOCTOSTENLHOW paboTe oOydwaromuxcs (HamnucaHud
pedeparoB, moOATOTOBKE COOOIIECHUH, 3alIUTE MPOEKTOB), B Mpollecce YUeOHON IesTeTbHOCTH
NOJT PYKOBOJICTBOM  IperojaBaTeliss  (BBIMOJIHEHHWH XUMHUYECKOTO  JKCIIEPUMEHTa —
7a00paTOPHBIX OMNBITOB U MPAKTUYECKHX padoT, pEelIeHUH MPAKTHUKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 33734 | T.JI.).

B mpouecce u3yueHuss XMMHUU TEOPETHUYECKUE CBEICHMS JOIMOJIHSIOTCS IEMOHCTpaLUsIMHU,
7a00paTOPHBIMU ONBITAMU M TMPAKTUYECKUMH 3aHATHSIMH. 3HAYUTEIBHOE MECTO OTBOJIUTCS
XUMHUYECKOMY 3KcrepuMeHTy. OH OTKpbIBaeT BO3MOXKHOCTH (DOPMHUPOBATH y OOYYaroIIUXcs
CHelHaibHbIe MPEIMETHbIE YMEHUS: padoTaTh C BELIECTBAMH, BBIIIOJIHAThH MPOCTHIE XUMUYECKHUE
ONbITHl, Y4YUTh O€30IaCHOMY U JKOJIOTMYECKHM TPaMOTHOMY OOpallleHUIO C BEIleCTBaMH,
MaTepuaiaMH U MpoleccaMu B ObITY U Ha IPOU3BOJICTBE.

buonorust — cucrema Hayk, U3y4arouiasi BCe aCleKThl )KU3HHU, Ha BCEX YPOBHSAX OpraHU3aluN
KUBOTO, HAa4yMHAas C MOJIGKYJIIPHOTO M 3akaHuuBas OuochepHbM. OObEKTaMH H3Yy4YECHUS
OMOJIOTHM  SBIAIOTCS JKUBBIE OpPraHM3Mbl, HMX CTPOCHHME U JKHU3HEIEATENBHOCTb, HUX
MHOTroo0pasue, IPOUCX0XKICHUE, IBOJIOLMS U PacIpe/ie/ieHIE KUBBIX OPraHU3MOB Ha 3emJie.

OO6mass Ouonorust u3y4aeT 3aKOHBI HCTOPHMYECKOTO M HWHAMBUAYAIbHOTO Pa3BUTHS
OpPraHu3MOB, OOIINE 3aKOHBI KU3HH U T€ OCOOEHHOCTH, KOTOPBIE XapaKTEPHBI JUIsI BCEX BHUJIOB
JKUBBIX CYILECTB Ha IIJIAHETE, a TAK)KE UX B3aUMOJICHCTBUE C OKPYIKAIOLIEH CpENoN.

buonorus, Takum 00pa3oM, SBISIETCS OJHOM W3 OCHOBOINOJAralolUX HAyK O >KU3HH, a
BJIaJIeHHE OMOJIOTMYECKHMMHU 3HAHUSIMH — OJIHUM M3 HEOOXOIUMBIX YCIIOBHM COXPaHEHHs KU3HU
Ha IUIaHEeTe.

OcHoBy conepkaHusi paszgena «buoJorus» COCTaBISIOT CIEAYIOIUME BEAYLIME WJICH:
OTJINYUTENbHBIE MPU3HAKU J>KUBOM NPUPONBI, €€ ypOBHEBas OpraHu3alus W 3Bodouud. B
COOTBETCTBUM C HUMH BBIJCIEHBl COJAEpXKAaTeIbHblE JIMHUM: OHOJOrMS Kak Hayka,
OMOoJIOTNYeCKHEe 3aKOHOMEPHOCTH; METO/Ibl HAYYHOT'O MTO3HAHUS; KJIETKA; OPTaHU3M; MOy SIS,
BH/I; SKOCHUCTEMHI (B TOM uucie ouocdepa).

Conepxanue pasjenia HampaBJIeHO HA MOATOTOBKY OOYYArOIIMXCS K PEIICHHIO BAXKHEUIIMX
3aJa4, CTOSIIUX Tepes OMOIIOTHYECKO HayKOH — MO paloHaIbHOMY HPUPOIONOIH30BAHHIO,
OXpaHE OKPYKAIOILIEH CPEJIbl U 310POBbS JIFOAEH.

Oco6oe BHUMaHME YENEHO KOJIOTMYECKOMY OOpa30BaHMIO M BOCIUTAHUIO O0YYarOLIUXCSH,
(GOpMHUPOBAHHIO Y HHUX 3HAaHUH O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MHpa,
[IEHHOCTHBIX OPHEHTAIIU, YTO CBUAETENBCTBYET O T'yMaHHU3aluu OMOIOTHYECKOT0 00pa30BaHusl.

IIpu otbope pazgena Oxojorus UCTIONIb30BaH  KyJIbTYpPOCOOOpa3HbI TMOAXOI, B
COOTBETCTBUH C KOTOPHIM 00y4aroLIHecs JOJKHBI YCBOMTh 3HAHUS U YMEHUs!, HE0OXO0AUMBIE JJIs
dbopmupoBanus 0OMmIEH KyJIbTYPhI, ONPEICISAIONEH aJeKBaTHOE TIIOBEICHUE YEJIOBEKa B
OKpY’Kalollen cpezie, BOCTpeOOBaHHBIE B )KU3HU U B IPAKTHUYECKON JEATEIbHOCTH.

Jlist opraHu3aiMu BHEAYJTUTOPHOW CaMOCTOSITEIbHOM padOThI CTYJCHTOB, OBJIAJICBAIOIINX
cnenuansHocTsMu CIIO ectecTBeHHO-Hay4yHOTo Mpoduist npodeccuoHalIbHOTO 00pa3oBaHus,
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IIPEJICTaBJICH IPUMEPHBIN NepeueHb peepaToB (IOKIA0B), HHAUBUAYAIbHBIX IPOEKTOB.

B mnpouecce uzyueHus XMMHM BaXHO (OpMHUPOBaTh HHPOPMAIMOHHYIO KOMIIETEHTHOCTh
oOyuaromuxcs. Ilosromy mnpu opraHuzanuu CaMOCTOSATENbHOM pabOThl  aKLEHTHUPYETCS
BHUMaHUE OOydYaroIluxcs Ha TOUCKe HHPOpMaluu B CpeAcTBax Macc-Meaua, HMHrepHere,
y4eOHOI U crenuaabHON JIUTepaType ¢ COOTBETCTBYIOIIMM O(OPMIIEHHUEM M IPEICTAaBICHUEM
pEe3ybTaTOB.

3. MECTO YUYEBHOMH JUCHUILIUHBI B YYEEHOM IIJIAHE

B yue6nbix mnanax [MIICC3 gucruminHa BXOAUT B COCTaB 0011€00pa3oBaTebHOTO Y4eOHOTO
rukia. opMupyercst B cocTaBe AUCIUILINH 110 BEIOOPY M3 0053aTeIbHBIX MPEAMETHBIX 00IacTeH.

O0beM yueOHOM TMCHUIJIMHBI M BUIbI Y4eOHOH padoThl

O0beM yacoB/

Bun yuyeoHoii padoThl
3a4€THBIX €]l.

MaxkcumanabHasi yueOHast HArpy3ka (Bcero) 348/9,67

O0s13aTesibHAsi ayIMTOPHasi yueOHasi Harpy3ka (Bcero) 232/6,44

B TOM 4HUCIJIC:

Ha60paT0pHBI€ 3aHATHUA 78

IMPAKTHYCCKUC 3aHATHUA

CamocrosiTenpHas paboTa 116

HroroBas arrecranusi B opme auddepeHmpoBaHHOro 3a4eTa B 1 1 3K3aMeHa
BO 2 ceMecTpe

4. PE3VJIbTATBHI OCBOEHUS YUYEBHOM JUCIHUILINHBI

OcBoeHue coepkaHus y4eOHOM TUCIUIUTUHBI « PU3UKA U eCTeCTBO3HAHMEY, 00eCTIeunBacT
JIOCTIDKEHHE CTYJEHTAMU CJICAYIOINUX Pe3yabTaTOB:
Paznen ®duszuka

* JUYHOCMHBIX:

—JI1 4yBCTBO TrOpIOCTM M YBA)XKEHUS K HUCTOPUM U JOCTHKEHHUSAM OTEUECTBEHHOM
¢usnveckoit Hayku; (pU3HMUECKU TPAaMOTHOE MOBEIEHUE B MPOPECCUOHATBLHON JesITeNb -
HOCTH OBITY NpHU OOpalleHuu ¢ IpubopaMu U YCTPOUCTBAMU;

— JI2 rOTOBHOCTH K MPOAOJIKEHHIO 00pa30BaHMS U MOBBIIIECHUS KBATU(UKALUKA B U3-
OpaHHO# TMpodeccHOHaNbHONW AESITENTbHOCTH UM OOBEKTUBHOE OCO3HAHHME pPOJu (u-
3U4ECKUX KOMIETEHIMI B 3TOM;

— JI3 ymeHue ucnosib30BaTh JOCTHXKEHUS COBPEMEHHOM (M3MUecKOW HAyKH U puznye-
CKMX TEXHOJIOTHMH JJIsl MOBBIIICHUS] COOCTBEHHOT'O HMHTEJJIEKTYaJbHOI'O pPa3BUTHUS B
BbIOpaHHOM Npo(eccuOHaIbHOM 1eATEbHOCTH;

— JI4 ymeHue caMOCTOSITEIBHO JOOBIBaTh HOBBIE /IS ce0s1 (PU3UUECKUE 3HAHMSI, HCTIOIb-
3ysl AJis 3TOr0 AOCTYIHbIE HCTOYHUKHU MH(GOpPMALUY;

— JIS ymeHue BbICTpauBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOUICHUS B KOMaHJE IO pelie-
HHUIO OOIIUX 3a/ad;

— JI6 ymeHue ynpaBisiTh CBOCH MO3HABATEIILHON JEATEIBHOCTHIO, POBOJAUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEIIJICKTYaJIbHOTO Pa3BUTHS;
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* mMemanpeomemHulX:

— M1 ucnosip30BaHMe pa3IMYHbIX BUJOB [MO3HABATEIBHON AESITENBHOCTH JUIsl PEIICHUs
¢u3nyecKkux 3ajaad, NMPUMEHEHHUE OCHOBHBIX METOJOB IO3HaHUA (HaOII0aeHus,
ONMCAHMSI, U3MEPEHUs, SKCIEPUMEHTA) IJs M3y4YeHHUs Pa3JIMYHBIX CTOPOH OKpY-
JKaromeH JeiCTBUTEIBHOCTH;

- M2 ucnonb3oBaHHE OCHOBHBIX MHTEJUIEKTYaJbHBIX ONEpaluii: MOCTAHOBKM 3aJadH,
dbopMynHpOBaHUs THIIOTE3, aHAW3a W CHUHTE3a, CPaBHEHHs, OOOOIICHUS, CHCTE-
MaTH3alli{, BBISBICHUS TPUYMHHO-CICJACTBEHHBIX CBSI3€i, IMOWCKA aHaJoroB, ¢op-
MYJUPOBAHUS BBIBOJOB JUISI M3YUYCHHs PA3UYHBIX CTOPOH (PH3MUECKUX OOBEKTOB,
SBIICHUA W TIPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTH CTalKMBATHCS B
npodeccuoHaIbHOM chepe;

- M3 ymMmeHue reHepupoBaTh UJIE€U M ONPEIENsITh CPEeICTBA, HEOOXOJUMBIE A X pea-
JTU3allNH;

— M4 ymeHue HCIONb30BaTh Pa3iuvyHble UCTOYHUKH JUIS MOJy4YeHUs (PU3NIecKO MH-
(dbopmanuu, olleHUBaTh €€ JOCTOBEPHOCTb;

— M5 ymeHue aHanu3upoOBaTh U MPEACTABIATh HHPOPMALIMIO B PA3JIMYHBIX BUJIAX;

- M6 ymeHne myOJIMYHO MPEICTABIATh PE3YIbTaThl COOCTBEHHOTO MCCIICIOBAHMUS, BECTH
JTUCKYCCUH, JOCTYITHO W TapMOHUYHO codYeTas cojepkaHue U (OpPMBI TPEICTaB-
JsieMOoi HHpOpManu;

* npeomMemHbvlX:

—I1I1 chopmMHUpOBaHHOCTH NMPENCTABICHUN O POJIM U MeCTe (U3UKU B COBPEMEHHOW Ha-
YYHOW KapTHHE MHUpa; NMOHMMaHHE (PU3MUYECKOW CYNTHOCTH HaOmonaeMbix BO Bcee-
JICHHOHN SBJICHUHU, posd (U3UKH B (HOPMHUPOBAHMU Kpyro3opa M (HyHKIHMOHAIHHOU
rpaMOTHOCTH Y€JIOBEKA JIJIsl pELIEHUs NPAaKTUUYECKHUX 3a]a4;

- 12 BrnageHue OCHOBOMONATAIOMIMMU (U3UYECKUMHU MOHATHIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMHM M TEOPHUSIMH; YBEPEHHOE MCIOJIb30BaHUE (PU3NYECKON TEPMHMHOIOTHUU
CHUMBOJIUKHU;

—II3 BrageHWe OCHOBHBIMM METOAAMH HAy4HOIO IIO3HAHHWSA, HCIOJIb3yEMBIMU B
busuke :HaONIOACHUEM, OIIMCAHUEM, U3MEPEHUEM, SIKCIIEPUMEHTOM;

- 114 ymenus oOpabaThiBaTh pe3yiabTaThl H3MEPEHUI, 0OHAPYKHUBATh 3aBUCUMOCTD
MEXIy (pU3MuecKUMH BEIMYMHAMU, OOBSICHATH MOJYyUYEHHBIE PE3yJbTaThl U JeJaTh
BBIBOJIBI;

—I15 copMupoBaHHOCTH yMEHUSA peniaTh (U3NUYECKUE 3a7a4H;

— 116 chopMuUpOBaHHOCTH YMEHHS MPUMEHSTH MMOJYyUYCHHBIC 3HAHUS JJIs1 0OBSICHEHUS
YCIIOBUH MPOTeKaHus (PU3NUECKUX SBJICHUI B IPpUpoae, MPodhecCHOHATIBHOM chepen 1t
NPUHATHS IPAKTUYECKUX PEIICHUIN B IIOBCEIHEBHOM KU3HU;

- 117 chopmMupoBaHHOCTH COOCTBEHHOW MO3MILIMHU MO OTHOIICHUIO K (pU3UUECKON MHPOP-
MalllH, M0Jy4aeMOi U3 pa3HbIX HCTOUYHUKOB.

"®uzuka' (yriayOjeHHBI YpOBeHb) - TpeOOBaHHS K NPpeIMETHBIM pe3yJabTaTam
OCBOEHHS YIJIYOJIEHHOT0 Kypca (PM3UKHU J0JKHbBI BKJIKYATH TPEOOBAHUS K pe3yibTaTam
ocBOeHMsA 0230BOI0 Kypca U JAONOJHUTEIbHO 0TPAKATh:

1) chopmupoBaHHOCTH CHCTEMBI 3HAHMK 00 OOHMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSIX, NPEACTABICHUN O AEUCTBUH BO BceneHHO# (u3n4ecKux 3aKOHOB, OTKPBITHIX
B 36MHBIX yCIIOBHSIX;

2) cpOopMHpPOBAaHHOCTh YMEHHS HCCIEAOBaTh W AaHAJIM3UPOBATh Pa3HOOOpPA3HbIC
(bu3nyeckue SBIECHUS M CBOHCTBA OOBEKTOB, OOBSCHATH INPUHIMIIBI paOOThl M XapaKTEPUCTHUKU
npuOOPOB U YCTPOMUCTB, OOBACHATH CBSI3b OCHOBHBIX KOCMUYECKHUX OOBEKTOB C T€0(U3NIECCKUMU
SBJICHUSAMU;

3) BlIajeHHWE YMEHMSIMM BBIJBUIATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJATAIOIIUX
(bu3nuecKux 3aKOHOMEPHOCTEH U 3aKOHOB, IIPOBEPATh MX IKCIEPUMEHTAIbHBIMHU CPEACTBAMH,
bopMyIHpys 1eNb UCCIeIOBAHNUS;

4) BnaneHHe METOJAMH CaMOCTOSTENIBHOTO IUIAHUPOBAHMS M IIPOBEACHUS (U3UUECKUX
HKCIIEPUMEHTOB, ONMCAHUS U aHAJIH3a MOJyYeHHON N3MEPUTENIbHONW HH(OPMAIINHU, OTIPEICIICHUS
JIOCTOBEPHOCTH IOJYYEHHOT'O pe3yJIbTaTa,;

5) cdopMHpPOBAHHOCTP yMEHHUIl TNPOTHO3MPOBATH, AHAIM3MPOBATH W  OLIEHUBATH
HOCJEACTBUsSL OBITOBOM M  IPOU3BOACTBEHHOM JESATEIbHOCTH UEJIOBEKAa, CBSI3aHHOM C
(U3NUECKUMU TPOLIECCAMH, C MTO3UIUNA IKOJIOTHUECKON OE30MaCHOCTH.

12



Pa3zpen XUMMUA

. JUYHOCHIHBIX:

1.  4yBCTBO rOPAOCTH U YBaXXEHHS K HCTOPUU M JAOCTHKEHUSM OTEYECTBEHHON XMMHUECKOMN
HAYKH; XMMHYECKU TPaMOTHOE TOBe/IeHHE B MPO(ecCHOHANBHOM NeSATEeNbHOCTH U B OBITY MPHU
O6paIlI€HI/II/I C XUMHWYECKHUMU BEUICCTBaAMU, MaTepI/IaJ'IaMI/I 158 HpOHGCC&MI/I;

2.  TOTOBHOCTb K TMPOJOHKCHHUIO OOpa30BaHMS M TOBBINICHUS KBaTH(PUKAIUU B U30paHHON
npo(hecCHOHANBPHOM  JACSITETPHOCTH M OOBEKTUBHOE OCO3HAHUE POIMU  XUMHUYECKUX
KOMIIETEHIIUHA B DTOM;

3.  yYMEHHE HCIIOJIb30BaTh JOCTHKEHUS COBPEMEHHOW XMMHYECKOW HAyKHM U XUMHYECKHX
TEXHOJIOTHH JIJIs1 TIOBBIIMICHHUsS] COOCTBEHHOTO HMHTEJUICKTYaJIbHOTO Pa3BUTHUS B BBIOpAHHOU
po(hecCHOHATLHOM IS TEIIbHOCTH;

4. memanpeomemmuvix:

1.  wWcmomp30BaHWE pa3IMYHBIX BHIIOB II03HABATEIHHON JCATEIBHOCTH W OCHOBHBIX
MHTEJUICKTYaJbHBIX Olepanuii (MOCTaHOBKH 3ajadu, (HopMyTupOBaHHS THIIOTE3, aHATH3a W
CHHTE€3a, CpaBHEHMs, OOOOIIEHUS, CUCTEMAaTH3allMM, BBIABICHHUS MPUYHMHHO-CIIEICTBEHHBIX
CBsI3eH, MTOKMCKA aHAJIOroOB, (POPMYITUPOBAHHS BBIBOIOB) ISl PEIICHHSI TOCTABICHHOW 3a/1a4H,
NPUMEHEHHE OCHOBHBIX METOJOB TO3HAHHs (HAONIONEHUs, HAYYHOTO SKCIIEPHUMEHTA) ISt
U3yUYEHUsI Pa3IMYHBIX CTOPOH XUMHYECKHX OOBEKTOB M MPOIIECCOB, ¢ KOTOPHIMH BO3HHUKAET
HEO0OXOAMMOCTh CTAJIKUBATHCS B MPOGECCHOHATBHOU cdepe;

2.  WCIOJIb30BAaHHE PA3IMYHBIX WCTOYHUKOB JUIS TOJIYYEHHS] XUMHUYECKON WHQOpMaIny,
YMEHHE OIICHUTh €€ JOCTOBEPHOCTb JUIsl JOCTIKCHHS XOpOIIMX pe3yJbTaTOB B
npodeccuoHaIbHOM chepe;

. npeomemmuix:

1.  chopMHPOBAaHHOCTH MPEACTABICHUIA O MECTE XMMHUH B COBPEMECHHON HAYyYHOW KapTHHE
MUpa; TOHUMaHHE pOJIM XUMHUU B (opMHpOBaHMHM Kpyrozopa u (QyHKIHOHAIBHOU
rPaMOTHOCTH YEJIOBEKA JJI PELICHUS TPAKTUUECKUX 3a/1ad4;

2.  BIAJCHUE OCHOBOIIOJATAIOIIMMH XHMHUYECKUMH MOHATHSAMHU, TEOPUSMH, 3aKOHAMU H
3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;
3.  BJIaJE€HHE OCHOBHBIMM METOJAaMU HAy4YHOI'O II03HAHMS, HCIOIb3YEMBIMU B XHMHH:

HaOJNIOZICHUEM, OIMCAHUEM, W3MEpPEHHEM, OJKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh,
OOBSACHATH Pe3yNbTaThl MPOBEICHHBIX OMBITOB U JAENaTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH
MIPUMEHSTh METO/IbI ITIO3HAHUS MPU PEIICHUH PAKTUYECKUX 3a/1a4;

4. chopMUpOBaHHOCTh YMEHHS JaBaTh KOJWYECTBEHHBIC OICHKH U MPOM3BOJIUTH PACUETHI O

XUMHYECKUM (hopMyriaMm U ypaBHEHUSIM;

BJIQ/ICHUE TIPABHJIAMU TEXHUKU O€30MMaCHOCTH MPH MCIIOIH30BAHHH XUMHYECKHUX BEIECTB;

6. chOopMHUPOBAHHOCTh COOCTBEHHOW IMO3WIIMK 1O OTHOIIECHUIO K XUMHUYECKOW WH(pOpMAaINH,

MOJy4aeMOM U3 pa3HbIX HICTOYHHUKOB.

e

Pa3znea BUOJIOI'UA

JIMYHOCTHBIX:

JI1 - copMupOBaHHOCTH YYBCTBA TOPAOCTH M YBAKCHHSI K HICTOPHH U JOCTHKCHUSIM
OTEUECTBEH-HOW OMOJIOTMYECKOM HAYKH; MPEICTABICHHUS O IIEJIOCTHON €CTECTBEHHO-HAYYHOMN
KapTUHE MUPAa;

JI2 - moHuMaHue B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAayK, UX BIUSHUS Ha
OKPYXAIOIIYIO CPeIy, SKOHOMHUECKYIO, TEXHOJIOTUIECKYI0, COIUATBHYIO U 3TUYECKYIO CEephI
IeATEIBHOCTHU YEJIOBEKA,

JI3 - ctocoOHOCTH KUCIOJIB30BAaTh 3HAHUS O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHE MUPA B
o0OpasoBartenbHON U TPO(PECCHOHATILHON JASATEIHHOCTH; BO3MOKHOCTH MH(POPMAITMOHHOM CPEeIbI
JUTSE 0O€ecTIeYeHMsI POTYKTUBHOTO caMO00pa30oBaHMS;
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JI4 - Bnagenue KynbTYpOil MBIIICHUS, CIOCOOHOCTh K 0000IIEHHIO, aHAIU3Y, BOCIIPUSATHIO
UHPOpPMALIMHU B 00JIACTH €CTECTBEHHBIX HayK, IOCTAHOBKE 1IEJIU U BBIOOPY IyTel €€ JOCTHKEHHS
B IpoeccHoHaNBHOM cdepe;

JIS - cnocoOHOCTh PyKOBOJACTBOBAThCS B CBOEH /EATEIILHOCTH COBPEMEHHBIMU NPUHIIUIIAMU
TOJIEPAHTHOCTH, TUAJIOTa U COTPYJHUYECTBA; FTOTOBHOCTh K B3aUMOJICHCTBHIO C KOJIJIETaMH,
paboTe B KOJUIEKTHUBE;

JI6 - rOTOBHOCTH MCIIOJIB30BaTh OCHOBHBIE METObI 3aLIUTHl OT BO3MOXKHBIX MTOCIIEIACTBHM
aBapwuii, karactpod, CTUXUHHBIX OEJICTBUH;

JI7 - obnamanure HaBBIKAMU 0€30MaCHOM pabOTHI BO BpeMs IPOEKTHO-HUCCIIEI0BATEILCKON 1
9KCHEPUMEHTAIbHOMN JIEeATETbHOCTH, IPU UCIIOJIb30BaHUH Ja00paTOPHOTO 000PYAOBAHMS;

JI8 - ciocoOHOCTH KCIOJIB30BaTh MPUOOPETEHHBIEC 3HAHUS U YMEHUS B IPAKTHUUECKOMN
JeSITeIbHOCTH U TIOBCETHEBHOW KHU3HM U1l COOIIOACHUS Mep MPOGUIAKTUKN OTPABICHUH,
BUPYCHBIX U JIPYTHX 3a00JIeBaHHIA, CTPECCOB, BPEAHBIX PUBBIUEK (KYpPEHHUs, aIKOTOJIU3MAa,
HapKOMaHMWN); PaBUJI TIOBEJCHUS B IPUPOIHOM Cpefe;

JI9 - rOTOBHOCTbH K OKa3aHHIO NEPBOM MOMOIIM MIPH TpaBMax, MPOCTYIHBIX U IPYTUX
3a00J1€BaHUAX, OTPABJICHUSAX MUILEBBIMU IPOTYKTaAMHU.

MertanpeameTHbIX:

M1 - oco3HaHMe coLMaNbHOM 3HAYMMOCTH CBOEH Ipodeccuu/crennanbHOCTH, 001a1aHue
MOTHUBAIMEN K OCYIIECTBICHUIO TPO(ECCHOHANBHON NEeSITeTbHOCTH;

M2 - noBbIIIEHHE UHTEIIEKTYaJIbHOTO YPOBHS B IIpoliecce U3yUeHUs OMOIOTMYECKUX SIBIICHUI;
BBIJIAIOIINXCSI TOCTHKEHUH OMOJIOTHH, BOLIEIINX B OOIIEUEIIOBEUYECKYIO KYIbTYPY; CIOKHBIX U
IIPOTUBOPEUYMBBIX IyTEH pa3BUTHsI COBPEMEHHBIX HAyUHBIX B3IJISA0B, UAEH, TEOPHIA,
KOHIICTIINH, THITOTE3 (0 CYITHOCTH W TPOUCXOXKICHUH KU3HH, YEJIOBEKA) B X0J1€ pabOTHI C
Pa3IMYHBIMHU UCTOYHUKAMU UH(POpMaLUHY;

M3 - ciocoOHOCTh OPraHNU30BbIBATh COTPYAHHUUECTBO €IMHOMBIIIIEHHUKOB, B TOM YHCJIE C
UCIIOJIb30BaHUEM COBPEMEHHBIX HHPOPMALMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTHUIA;

M4 - crocoOHOCTh TOHUMATh MPHUHITUIBI YCTOWYMBOCTH U TIPOTYKTUBHOCTH KHBOH MPUPOJIBI,
IYTH €€ U3MEHEHHUs M0]] BIUSHUEM aHTPOIIOTeHHBIX (PAaKTOPOB, CHOCOOHOCTh K CHCTEMHOMY
aQHAJIN3Y INI00ATBHBIX KOJOTUYECKUX MTPOOIJIEM, BOIIPOCOB COCTOSIHUS OKPYKAIOIIEH CpeJibl U
palMOHAIBHOIO UCIIOJIB30BaHUS IPUPOIHBIX PECYPCOB;

M5 - ymeHHe 000CHOBBIBATh MECTO M POJIb OMOJIOTHUYECKUX 3HAHHUH B IPAKTUIECKOM
NeSITeIbHOCTH JIF0/IeH, pa3BUTHH COBPEMEHHBIX TEXHOJIOTUH; ONPEeNATh )KUBble OOBEKTHI B
IPUPOJIe; TPOBOAUTH HAOJIIOIEHUS 32 SKOCUCTEMaMHU C II€JIbIO UX ONUCAHUS U BBISBICHUS
€CTECTBEHHBIX U aHTPONOT'€HHBIX U3MEHEHUI; HAXOUTh U aHATU3UPOBATH UHPOPMALIUIO O
JKMBBIX 00BEKTaX;

M6 - criocoOHOCTh MPUMEHSATH OMOJIOTUYECKHE U SKOJIOTUYECKUE 3HAHUS [T aHATN3a
MPUKIIAAHBIX TTPOOIEM XO3SICTBEHHOM AESITEIIbHOCTH;

M7 -  cnocoOHOCTh K CAMOCTOSITEILHOMY ITPOBEACHUIO UCCIIEIOBAaHUM, ITOCTAHOBKE
€CTECTBEHHO-HAYYHOI'0 SKCIIEPUMEHTA, UCTIOIb30BaHII0 NHPOPMAITMOHHBIX TEXHOIOTUN JUIs
pelLleHNs HayYHbIX U MPO(eCcCHOHANBHBIX 33/1a4;

MS - crmocoOHOCTB K OLIEHKE ITHYECKHUX aCTIEKTOB HEKOTOPBIX UCCIIEIOBAHUN B OOJIACTH
O61OoTEeXHOIOrUHU (KIOHUPOBAHUE, HCKYCCTBEHHOE OIJIOZIOTBOPEHHE).

3)[IpenMeTHBIX:

IT1 - chopMupoBaHHOCTH MPEACTABICHUNA O POJIM U MeCTE OMOJIOTUH B COBPEMEHHOM HayuyHOMH
Kap-TUHE MUPa; TOHUMaHHUE POJIM OUOJIOTUH B (POPMUPOBAHUH KPYT030pa U (PyHKIIMOHAITEHOM
IPaMOTHOCTH JJIsl PELICHMsI IPAaKTUYECKUX 3a/1a4;

12 - B1azieHne OCHOBOIOIATAIOUIMMHU MTOHATHAMU U NPEACTABICHUSIMU O KUBOU MPUPOJIE, €€
YPOBHEBOH OpraHM3alyy 1 3BOJIIOLUH; YBEPEHHOE MOJIb30BAHNE OMOJIOTHUECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

I13 - BnazneHne OCHOBHBIMHM METOJJaMU HAYYHOTO ITO3HAHUS, UCIIOJIb3YEMbBIMU TIPU
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OHMOJOrMYECKHUX UCCIIEOBAHUSX )KUBBIX OOBEKTOB U IKOCHCTEM: OIMCAHUEM, U3MEPEHHUEM,
NpOBeIeHUEM HAOJIOCHNH; BBISIBICHUE U OLIEHKA aHTPOIOT€HHBIX U3MEHEHHH B IPUPOJIE;

14 - chopMupOBaHHOCTh YMEHUI OOBSICHATH Pe3yJIbTaThl OMOJIOTHUYECKUX IKCIIEPUMEHTOB,
pelaTh IeMeHTapHble OMOJOTHYECKUE 3a/1a4H;

I15 - chopmMupoBaHHOCTH COOCTBEHHOM MO3UIMH MO OTHOIIEHHIO K OMOJIOTHYECKON
UH(pOPMAaLIUH, TOJTy4yaeMOH U3 pa3HbIX UCTOYHHUKOB, TTI00aIbHBIM 3KOJIOIMYECKUM MTpodieMaM U
MYTSM UX pELICHHUS.

Pazgen DKOJIOTUSI

* INYHOCTHBIX:

JI1-ycToiunBbIi MHTEPEC K UCTOPUU U JOCTHXKEHUSM B 00JIACTH 3KOJIOTUH;

JI2-rOTOBHOCTH K NMPOJOKEHUIO 00pa30BaHMs, OBBIIICHUIO KBATU(UKAILIMY B U30paHHOMN
npo¢eCCHOHATBHOMN eATENbHOCTH, NCTIONB3YS MOMYyYSHHBIE YKOJIOTUIECKNE 3HAHUS;

JI3- 00beKTUBHOE OCO3HAHNE 3HAUMMOCTH KOMIIETEHIIUI B 00JaCTH KOJIOTHHU AJIS YeIOBeKa 1
00I11eCTBA;

JI4-ymeHus MpoaHaIU3UpOBATh TEXHOTEHHBIE MTOCIEACTBHS JIs1 OKPY>KAIOIIEH CPEabl,
OBITOBOW M POU3BOACTBEHHO! /1€ATEIHHOCTH YEJIOBEKA;

JI5- rOTOBHOCTB CaMOCTOSATENIBHO JOOBIBATh HOBBIE AJIsl c€0s1 CBEJICHHSI SKOJIOTHYECKO
HaIpPaBJIE€HHOCTHU, UCTOIb3YsI ISl 3TOTO IOCTYIIHbIE HCTOYHUKN MH(POpMaLUY;

JI6-ymeHue ynpaBisaTh CBOEH O3HABATENIBHOM 1EATENBHOCTBIO, IPOBOJNUTE CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO WHTEJUIEKTYaJIbHOTO Pa3BHUTHS;

JI7-ymeHue BbICTpauBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIIIEHHS B KOMaH/IE 110 PEIIEHUIO
o0muMx 3ana4 B 00JIACTH SKOJIOTHH;

* MeTanpeAMeTHbIX:

MII1- oBnageHue yMEeHUSIMU U HaBBIKAMH PA3JIMYHBIX BUIOB IT03HABATEIbHOU I€ATEIbHOCTH
JUIS. MU3YYEHHMS Pa3HbIX CTOPOH OKPYKAKOUIEH CPEbI;

MII2-nprMeHeHre OCHOBHBIX METO/IOB MO3HAHUS (OMHCaHusl, HAOIIOACHHUS, SKCIIEPUMEHTA)
JUIS. U3YYEHHMS Pa3IMYHbIX MPOSBICHUN aHTPOIOTEHHOIO BO3/IEUCTBHUA, C KOTOPHIMA BO3HUKAET
HEOOXOJMMOCTh CTAJIKMBAThCSI B MPOQECCUOHANBHOM cdepe;

MII3- ymeHue onpeaensTh [elld U 3a/1a4u ASSITeIIbHOCTH, BRIOUPATh CPEACTBA UX TOCTHUKEHUS
Ha MIPaKTHUKE;

MII4-ymeHune ucnoib30BaTh pa3IMuHbIE UCTOYHUKH JIJIS1 TTOJIYYSHHS CBEJICHUN YKOJIOTHYECKOM
HaIpaBJIECHHOCTH U OLIEHUBATh €€ IOCTOBEPHOCTD ISl JOCTUKEHUS MTOCTaBICHHBIX LEIeH 1
3aa4;

* IpeAMEeTHBIX:

[11- chopMUpPOBAaHHOCTH MPEACTABIEHUI 00 SKOTOTUIECKON KYIbType KaK YCIOBHH
JOCTUKEHHS YCTOMYUBOTO (cOaaHCHPOBAHHOT0) Pa3BUTHS OOLLECTBA U MPUPOIBDI,
9KOJIOTHYECKUX CBSI3AX B CUCTEME «UeJI0BEK—OO0IIeCTBO—IIPHUPOIAN;

[12- copMHUPOBaHHOCTH IKOIOTHIECKOTO MBIIIICHHUS U CTIOCOOHOCTH YYUTHIBATh U OIICHUBATH
9KOJIOTHYECKHE MOCIEACTBHS B pa3HbIX chepax AesITeNbHOCTH;

13- BnafgeHrne yMEeHUAMHU IPUMEHSTH SKOJIOTMUECKUE 3HaHUS B AKU3HEHHBIX CUTYAIHUX,
CBSI3aHHBIX C BBITIOJTHEHHEM TUITUYHBIX COIIMAIBHBIX POJIeH;

[14- BnasgeHre 3HaHUSAMU SKOJIOTUYECKUX UMIIEPATUBOB, IPaXAaHCKUX MIPaB U 00s3aHHOCTEN B
o0JacTu SHEPro- U pecypcocOepekeHrs: B MHTEpecax COXpaHEHHs OKPY KaIOIIeH Cpebl,
3JI0pPOBbS U OE€30MMACHOCTH KHU3HU;

[15- chopMUPOBAaHHOCTH TMYHOCTHOTO OTHOLICHHSI K 9KOJIOTUYECKUM IIEHHOCTSIM, MOPAIbHOM
OTBETCTBEHHOCTH 32 SKOJIOTMYECKHE MOCIIEICTBUS CBOMX JIEUCTBUN B OKPY>KAlOIIEH Cpeie;
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16 - chopMupOBaHHOCTH CIIOCOOHOCTHU K BBITIOTHEHHUIO MPOEKTOB AKOJIOTHYECKU
OPUEHTHUPOBAHHOW COLIMATIBLHOU JESTENbHOCTH, CBSA3aHHBIX C HKOJIOTUYECKON 0€30MacHOCThIO
OKPYKaIOIIEH CpeIbl, 310POBbEM JIFOJICH U MOBBILICHUEM WX HKOJIOTHYECKON KYJIbTYpHI.
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5. COAEP)KAHUME YUEBHOM JUCIHHUTIIJIINHBI
Pasznen ®duzuka

BBeneunue

®dusuka — QyHIaMeHTanbHas HayKa O MPUpPOJIE.

EcrecTBeHHO-HayuHBIi METOJ| MO3HAaHUS, €r0 BO3MOXXHOCTM M T'PaHUILBl IPUMEHUMOCTH.
OKCHepUMEHT M TeopHsl B Ipollecce IMO3HaHUs NpHUpPoAbl. MopenupoBaHue (GU3MUIECKUX
ABJIGHUH M TpoueccoB. Poilb 3KcnepUMEHTa M TEOPUU B MPOLECCe IMO3HAHUSA MPUPOJIBL.
®uznueckas BenuuuHa. [lorpemHocTu u3MepeHuil ¢usndeckux BenuunH. Pusmyeckue
3aKOHBI. ['paHMIlbl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. IloHsATHE O (uU3MUecKON KapTuHE
mupa. 3HaueHue Quinuku npu ocsoernu npodeccuit CI1O u cneunansuocreit CI10.

Jlabopamopmuvie pabomot

Omnpenenenne IIOTHOCTH TBEPAOTO TeJ MPABIILHON (OPMBEI.

1. Mexanuka

Kunematuka. Mexanuueckoe nsuxenue. Ilepememenue. Ilyts. Ckopocts. PaBHOMepHOE
NpSIMOJIMHEWHOE JIBM)KEHHE. YCKopeHue. PaBHomepeMeHHOe MpsSMOJIWHEMHOE JIBHKEHUE.
CpobogHoe maneHue. JIBukeHue Teja, OpPOIIEHHOTO MOJ YIJIOM K TOpH30HTy. PaBHOMepHOe
JBUKEHHUE IO OKPYKHOCTH.

3akonbl Mexanuku Hbrorona. Ilepsoiii 3akoH Herorona. Cuna. Macca. Mmnynsc. Bropoit
3akoH HproroHa. OCHOBHOM 3aKOH KJlacCHYeCKOW AuHamMuku. Tperuil 3akoH HeroToHa. 3akoH
BCEMHUpPHOTO TATOTeHUs. I 'paButarmonHoe mone. Cwma Tsokectu. Bec. CrocoOwsl M3mepeHus
Macchl Tes. Cuibl B MEXaHUKE.

3aKoHbI COXpaHEeHUs B MeXaHuKe. 3aKOH COXPaHEHHUS MMITyJIbca. PeakTUBHOE JIBUMIKEHUE.
Pabora cunel. Pabora noreHuuanbHeix cui. MomHocTs. JHeprus. Kunertnueckas

sHeprud. IloTeHuunanpHas sHeprus. 3aKOH COXpaHEHMs MexaHuUuyeckod sHepruu. [lpu-
MEHEHHE 3aKOHOB COXPAaHEHHS.

Hemoncmpayuu

3aBHCUMOCTH TPAEKTOPHUHU OT BBIOOpA CHCTEMBI OTCUETA.

Bunbl MexaHM4eCKOro IBUKEHUS.

3aBUCHUMOCTb YCKOPEHHUS Teja OT €ro MAacChl U CUJIbI, IEMCTBYIOIIEH HA TEJIO.

CnoxeHue cuil.

PaBeHCTBO U IPOTUBONOJI0KHOCTh HAIIPABICHUS CUJI I€MCTBUS U IPOTUBOAECHCTBHS.

3aBHCUMOCTb CUJIbI YIPYTOCTH OT AedhOopMaIliu.

Cunel TpeHUS.

HesecomocTs.

PeakTuBHOE NBUKEHME.

[lepexoa mMoTeHIIMATBLHON SHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Jlabopamopnuie pabomul

OnpeneneHue yCKOpPEHUs MIPU paBHOYCKOPEHHOM JIBUKECHUU.

2. OcHOBBI MOJIEKYJISIPHOM (PM3MKHM U TEPMOAUHAMHMKH

OCHOBBI MOJIEKYJISIPHO-KUHEeTH4YeCKOH Teopuu. WneanbHblii ra3. OCHOBHBIC TOJOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. Pa3Mepel M macca MOJEKyl M aTOMOB. BpoyHOBCKoe
newkenne. Juddysusa. Cunmpl m sHEpPruss MeKMONEKYISPHOTO B3auMmoneicTBus. CTpoeHHe
ra3zoo0pa3HbIX, KUJIKUX U TBepAbIX Tel. CKOpOCTH JBM)KEHMSI MOJEKYJ1 M HMX H3MEpPEHHE.
Wneanbubiil ra3. [laBiaenue raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KUHETHUECKONW TEOPUH
ra3oB. Temmneparypa u ee m3MmepeHue. ['a3oBbie 3aKOHBI. AOCOJIOTHBIH HYJIb TEMIIEPaTYpHI.
TepmonnHaMuuecKkass UIKaja TEMIEpaTypbl. YpaBHEHUE COCTOSHMS MACAIBHOIO rasa.
MomnsipHas razoBasi HOCTOSIHHASL.

OcHoBbl TepMoanHaMuKH. OCHOBHBIE MOHATHUS M OINpeAeNeHHus. BHyTpeHHss »Heprus
cucTeMbl. BHYTpeHHsIsI SHeprusi ujaeanbHOro rasza. Pabora u temnora kak (OpMbI mepenayu
SHepruu. TemnoeMKOCTb. YelbHas TEeIUIOEMKOCTh. YpaBHEHHE TerioBoro OanaHca. llepsoe
Ha4yajo TepMOIUHAMUKHU. AnnrabaTHbii nporecc. [Ipunnun aectBus TeruioBor Mammabl. KITJT
TEIUIOBOrO  JBWraTesd. Bropoe Hagaso TepMOAMHAMMKU. TepMoaMHamMuueckas IIKaia
TeMIeparyp. XoJ10AujbHble MalIUHbL. TernnoBbie ABUraTeau. OxpaHa npupoibl.
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CpoiicTBa mapoB. Vcrnapenue un konzaeHcanus. HacblmeHHbIil map u ero cBoiictBa. AO6-
COJIIOTHas W OTHOCHUTENbHAs BJIAXHOCTb BO3QyXa. Touka pocbl. Kumenue. 3aBUCUMOCTb
TEMIIEpaTypbl KUIIEHUS OT AaBieHUs. [leperpersiii nap v €ero UCIOIb30BaHUE B TEXHUKE.

CpoiicTBa kuaKocTeil. XapaKTepUCTHKA >KUJIKOIO COCTOSIHMS BelecTBa. II10BEpXHOCTHBIN
CJION JKMJKOCTU. DHEPTUs MOBEPXHOCTHOIO €JI0sl. SIBICHMS HA ITpPaHULE )KUIKOCTU C TBEPABIM
tesoM. KanuispHele SBICHUS.

CeoiicTBa TBepabIX TeJ. XapaKTEPUCTHKA TBEPAOTO COCTOSAHUS BEIIECTBA. YIPYyTrue
CBOMCTBAa TBEPABIX Teil. 3akoH l'yka. MexaHuWdyeckue CBOWCTBAa TBEPABIX Tel. TemioBoe
pacmupeHne TBEPABIX Tel U KuAKocTel. [[naBinenne u kpucraain3amnus.

emoncmpayuu

JIBrkeHrne OpOYHOBCKHUX YaCTHII.

Hudoysus.

M3MeHeHue JaBieHus raza ¢ M3MEHEHHEM TeMIepaTypbl IPU MOCTOSHHOM O00beMe.

N3oTtepMuyeckuii 1 ©300apHBIN MIPOIIECCHI.

V3MeHeHne BHYTpEHHEH SHEPTUuu Tell IPU COBEPIIEHUU PabOTHI.

Moaenu TEMJIOBEIX ABUTATEIIEH.

Kunenue BoAbl Ipu NOHMKECHHOM JABJICHUH.

IIcuxpomeTp u TUrpomMeETp.

SIBnEHUsI TOBEPXHOCTHOI'O HATSAKEHUS U CMauMBaHUS.

Kpucramisl, aMopdHBIEC BelIeCTBa, KUIAKOKPUCTAINYECKHIE Tela.

Jlabopamopnsie pabomut

ITpoBepka 3akoHa bousi-MapuoTra.

N3mepenue abCcoMOTHON U OTHOCUTENBHOM BIaKHOCTH BO31yXa.

Omnpenenenne kod3pPHUIMEHTa TOBEPXHOCTHOTO HATSKEHUSI BOJIBI.

Omnpenenenue ko3pPuIreHTa TUHEHHOTO pacIuPEHHs TBEPIbIX TEJ IPU HATPEBAHUU.

3. DeKTpoAMHAMMKA

JJeKkTpUYecKoe MmoJie. DJIEKTPUUECKUE 3apslbl. 3aKOH COXpaHEHHS 3apsja. 3aKOH
Kynona. Dnektpuueckoe mnoie. HampskeHHOCTh »iekTpuyeckoro mosis. IlpuHmun cymep-
no3uuuu nosieul. Pabora cui anexrpocratudeckoro noss. Ilorenunan. PasHocTh moTeH nuaios.
DKBUIOTEHIIMAIbHBIE TTOBEPXHOCTH. CBSA3b MEXKIY HAIMPSHKEHHOCTHIO M Pa3HOCTHIO MTOTEHITMATIOB
ANEKTpUYECKOro mouist. [{udnexkTpuku B 3jiekTpuyeckoM mosie. [lomspuzanusi JuU3IEKTPUKOB.
[IpoBognuku B snektpuueckoM mnoiie. Kownaencaropsl. CoenuHeHHe KOHJEHCATOPOB B
OaTapero. DHeprus 3apsHsKeHHOTO KOHIEHCATOpa. DHEPTrHsl DIEKTPUUECKOTO MO,

3aKoHBI MOCTOSAHHOIO TOKA. YCIIOBUS, HEOOXOMUMBIE I BOSHUKHOBEHHS U TOJACPKAHHS
ANEKTpUYECcKOTo Toka. Cuila TOKa M IUIOTHOCTh TOKa. 3akoH OMa nist yuactka unernu 6e3 D/(C.
3aBUCUMOCTb  3JIEKTPUYECKOI'O CONPOTUBIEHUS OT MaTepuana, JIWHbI U  IUIO LAdu
MONEPEYHOr0  CEYEHUS MPOBOJHHMKA. 3aBHCHUMOCTb  AJIEKTPUYECKOIO  CONPOTUBIICHUS
MPOBOJTHUKOB OT TEMIIEpaTypbl. DJIEKTPOABUKYIIAsA CHJIa UCTOYHHUKA TOKa. 3akoH Oma s
noiaHo# nenu. CoenuHeHrne NpoBOAHUKOB. COoeIMHEHNE HCTOYHUKOB JIEKTPUUECKON SHEPTUH B
Oatapero. 3akoH Jxoyms—IJlenna. PaboTta M MONIIHOCTH AJEKTPUUYECKOTO TOKa. TerioBoe
NEUCTBHE TOKA.

DJIEKTPUYECKHIT TOK B MOJMYNpoBoAHMKAX. COOCTBEHHAs MPOBOIMMOCTH TIOJYIIPOBO/I-
HUKOB. [TomynpoBOJHUKOBEIE TPUOOPHI.

MarnuTHoe moJie. BexkTop MHAYKIMM MarHMTHOrO nojs. JlelicTBHE€ MAarHMTHOIO IO Ha
IPSIMOJIMHENHBIN MPOBOJHUK C TOKOM. 3akoH Amrepa. BzaumopeiictBue TokoB. MarHuTHbIN
notok. PaboTa mo mnepeMeneHut0 MPOBOJHUKA C TOKOM B MarHUTHOM mone. [leiicTBue
MarHuTHOTO oSl Ha ABWXKymuiics 3apsan. Cuna Jlopenna. Onpenenenue yaelbHOro 3apsja.
Yckoputenu 3apsiKEeHHbIX YaCTHULL.

DJIeKTPOMATHUTHAA MHAYKIUs. DJIEKTPOMarHuTHas MHIAyKUWsa. BuxpeBoe 3iekTpuueckoe
nosie. CaMOMHAYKIHS. DHEPrUsi MAarHUTHOTO TOJIA.

Jemoncmpayuu

B3aumopeiicTBre 3apsyKeHHBIX TEJl.
IIpOBOJHUKY B 3JIEKTPUYECKOM IIOJIE.
JHM3IEKTPUKHU B DIIEKTPUUECKOM ITOJIE.
Konpencaropsl.

TermioBoe AEUCTBUE JIEKTPUIECKOTO TOKA.
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CoOcTBeHHas ¥ MpUMECHasi MPOBOIUMOCTD MOJTYTPOBOTHUKOB.

ITonynpoBOAHUKOBBIN JUO.

Tpaun3ucrop.

OmnbIT Dpcrena.

B3aumonelcTBie IPOBOAHUKOB C TOKaMHU.

OTKIJIOHEHNE 3JIEKTPOHHOTIO ITyYKa MarHUTHBIM I1OJIEM.

DJIEKTPOABUTATEIIb.

DNeKTpOU3MEepUTENbHbIE TPUOOPHI.

DJIeKTpOMAarHuTHasi MHIYKIHS.

OmnbiTel @apajes.

3aBucumocts DJIC caMOMHAYKIMH OT CKOPOCTH U3MEHEHMS CHJIbI TOKA U MHAYKTUB HOCTH
IIPOBOJIHUKA.

PaGora snekrporeneparopa.

Tpancdopmarop.

Jlabopamopnsie pabomut

N3yueHune neneu noCTOSIHHOTO TOKA.

OmnpeneneHue yaeapHOro COIIPOTUBIICHUSI IPOBOJHUKA.

Onpenenenne DJ1C u BHyTPEHHETO CONMPOTUBIICHUS HICTOYHUKA HAMPSIKEHHUS.

HccnenoBanue 3aBUCUMOCTH MOIIHOCTH, MOTPeOIIeMON TaMITOM, OT HaNPSKEHUSI Ha €€

3aKUMaXx.

4. Koj1e0anus 1 BOJIHBI

Mexanndeckue koJsiedanus. KoneOatenbHoe aBMKeHHE. [apMoHHuYeckue KoseOaHUs.
CBoOoxnHble MexaHMYecKue KoseOaHus. JIuHelHble MeXaHMuYecKue KoyieOaTeabHble CH-
crembl. [IpeBpamienue sHepruu npu KojeOaTenbHOM ABMKeHMHM. CBOOOJHBIE 3aTyxXaroliue
MexXaHW4YecKue KojiebaHus. BeiHyX/1IeHHbIe MEXaHHUUECKHE KOJIeOaHUsl.

Ynpyrue BoaHsl. [lonepednsie ¥ IpoOJIbHBIE BOJIHBL. XapaKTEPUCTUKU BOJIHBIL. Y paBHEHHE
riockou Oerymeit Boiubl. MHTepdepennust BomH. [Torstne o mudpaknuu BONH. 3BYKOBBIC
BOJIHBI. YJIBTPAa3BYK U €r0 IPUMEHEHUE.

DJIeKTPOMATHUTHBIE KoJiedaHusi. CBOOOIHBIE SJEKTpOMarHuTHele Kosebanus. Ilpe-
BpalleHUE DJHEPruu B KoJIeOATeNbHOM KOHType. 3aTyXalllue 3JIEKTPOMArHUTHBIE KO-
nebanus. ['eHepaTop He3aTyXaroIMX >SJIEKTPOMAarHUTHBIX KojeOaHU. BpIHyXIeHHBIE
asekTpuueckue kojeOanus. llepemennsiii Tok. ['eHepatop mnepemenHoro Toka. Pabora u
MOILHOCTh IE€pEeMEHHOro Toka. ['eHepatopsl Toka. TpaHcdopmaTopbl. TOKHM BBICOKOM
yactoTel. [Tonydenne, nepenaya u pacnpeneeHue dJIEKTPOIHEPTIUH.

DJIEKTPOMATHUTHBIE BOJHBI. DJIEKTPOMAarHUTHOE IIOJie Kak OCOOBIH BHUJ MAaTEpHH.
OnekTpoMarHuTHele BosiHbl. BuOpatrop I'epria. OTkpeIThIl KonebarenbHbI KOHTYp. M30-
operenue paguo A. C. ITonoeiM. [lonsTHE O panuocBs3u. IIpuMeHeHue 3JIEKTPOMArHUT HBIX
BOJIH.

emoncmpayuu

CB00O/IHBIC U BBIHYX/ICHHbIE MEXaHHUYECKHE KOJIeOaHuUsl.

Pe3onanc.

OO6pa3oBaHue U pacpoCTpaHEHHUE YIPYTUX BOJH.

YacTora KonebaHuit U BRICOTA TOHA 3BYKA.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuusiorpaMMa nepeMeHHOTo TOKa.

W3nyyenue u mpuem 3JIeKTPOMarHUTHBIX BOJIH.

PanuocBs3b.

Jlabopamopnwsie padomui

OnpenesieHne yCKOPEHUsI CBOOOJHOTO TTaICHUS C TIOMOIIBI0 MaTeMaTHIECKOTO
MasiTHUKa.M3yueHue 3J1eKTpOMarHuTHBIX KOoJeO0aHUN ¢ NOMOIIbI0 ocuuuiorpada.

5. OnTuka

IIpupoaa cBera. CKOpoCTh pacIpOCTPAHEHHUS CBETA. 3aKOHBI OTPAKEHUS U MPEIOMIICHUS
ceeta. [lomHoe oTpaxenue. JIun3el. ['1a3 kak ontuyeckas cuctema. ONTUYECKHe MPUOOPEI.

BosinoBble cBoiictBa cBera. MuTepdepenuus cBera. KorepeHTHOCTh CBETOBBIX Iyuei.
WuTtepdepennrss B TOHKUX IJIeHKax. Mcmons3oBaHue MHTEpPEpeHIIMH B HayKe M TEXHUKE.
Hudpaxuus csera. Judpakuus Ha menu B napauienbHbIX Jdydax. ludpakironnas penierka.
[Tonsatue o romorpaduu. Ilonmsapuzanus monepeunsix BoiH. [lonmspuszanust cBera. Jlucnepcus
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cBeTa. Bunpl ciektpoB. Criektpsl ucnyckanus. CrieKTpbl MOTIOIMEHUs. YIbTpadHuoieToBoe U
uHpakpacHoe uznyueHus. PentrenoBckue nyuu. VX npupoja u cBoiicTBa.

Hemoncmpayuu

3aKOHBI OTPaKEHMS U IPEJIOMIICHUS CBETA.

[TostHOE BHYyTpEHHEE OTpaXKEHHE.

Onrtuueckue TprudOpPHI.

WuTtepdepennus certa.

Hudpaxnus csera.

[TonyuyeHue crekTpa ¢ MOMOIIbIO IPU3MBI.

[TonmyuyeHue crekTpa ¢ MOMOIIbIO JU(PPAKIIMOHHONW PEHIETKH.

CriekTpocKoIl.

Jlabopamopnsie pabomut

Ornpenenenue nokasaresns NpeaoOMIICHUS CTEKIA.

OmnpeneneHue JJIMHBI CBETOBOM BOJIHBI C IOMOIIBIO AU(PPAKIIMOHHON PEIIETKH.

Halnronenue cuekTpoB ¢ MOMOIIbIO CIEKTPOCKOIIA.

6. DiieMeHTBHI KBAHTOBOH (PU3MKH

KBantoBas ontuka. KsantoBas runoreza Ilnanka. ®otonbl. BHemnuii ¢orosnextpu-
yeckuit apdext. Buytpenuuit potoadpdexrt. Tumnbl (poT0371€MEHTOB.

®usuka aroma. Pa3BuTHe B3IJISA0B Ha CTPOCHHE BELIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX
cnekTpax Bojopoja. Anepuas monaens aroMa. OnsiTel D.Pezepdopaa. Monens atoma Bojopoaa
o H.bopy. KBanToBBIE TE€HEPATOPBI.

®u3uka aTOMHOro sapa. EctecTBeHHas painoakKTUBHOCTb. 3aKOH PaJIMOAKTUBHOIO pacnasa.
Crioco0Obl HaOMIOIEHUS M PETUCTPALIUU 3apsKEHHBIX yacTull. D¢ ¢ext BaBuinoa — YepeHkona.
Ctpoenue aToMHOTO sjpa. [ledekT macchl, 3HEPrHUs CBSI3U M yCTOMYMBOCTH ATOMHBIX SJEp.
Anepubie peakuuu. VcKyccTBeHHas paanoOakTUBHOCTB. JleneHne Tspkenslx spep. llennas
AlepHas peakuus. Ynpaeisemas LenHas peakuusa. Snepseiii  peakrop. Ilomydenue
pPagMOaKTUBHBIX H30TONOB M MX IpPUMEHEHHE. buosornueckoe ACHCTBUE paguoaKTUBHBIX
W3Jy4YEeHUH. DJIeMEeHTapHbIe YaCTHUIIBI.

Jemoncmpayuu

dotoahdexr.

JInHeyaThie CIEKTPHI Pa3INYHbIX BEIIECTB.

IIpumepHbIe TeMbl pedepaToB (10KIAI0B),
HHIMBHUIYAJbHBIX IPOEKTOB

Anekcanap ['puropseBuy CtoneToB — pycckuil GU3uK.

Anexcanap CrenanoBud I[10omoB — pyccKuil y4eHbIH, H300peTaTeisb paauo.
AnpTepHaTUBHAs 3HEPreTHKA.

AHnnpe Mapu Amnep — OCHOBOIIOJIOKHUK 3JIEKTPOJUHAMHUKH.
ACHHXPOHHBIN IBUTaTEb.

Artomuas ¢usuka. M3oronsl. [IpumeHeHne painoakTUBHBIX H30TOIOB.
bopuc CemenoBuu SIko0u — ¢Gu3MK 1 U300peTaTesb.

Bennuaiimue oTkpbITUS PUKUKH.

Bunel anexkTpudeckux paspsiioB. DIEKTpUUYECKHUE pa3ps/ibl Ha ciyx0e yelloBeKa.
[Nomorpadus u ee npuMeHeHNe

Judpaxius B Hamen >KU3HU.

Kunkue KpucTayisl.

Urops Bacunbesnu KypuatoB — (hu3Hk, opraHuzatop aTOMHON HayKU U TEXHUKH.
Hcaak HproTOH — co3naTens KI1acCHuecKon (PU3MKH.

Hcnonp30BaHue 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccugukanus 1 xapakTepUCTUKH JIEMEHTAPHBIX YaCTHII.
KoHCTpyKIIMOHHAs IPOYHOCTh MaTepUasa U €€ CBA3b CO CTPYKTYPOH.
KoHcTpyK1us 1 BUABI J1a3epoB.

JlazepHbIe TEXHOJOTUYU U UX UCIOIb30BaHUE.

Jleonapno na Bunun — y4deHslii U u300peTarensb.

Maiikn @apajieit — co3aareib y9eHHs 00 AJIEKTPOMAarHUTHOM TI0JIe.

Makc IInask.

Meron MEeYeHBIX aTOMOB.

MeTtop1 HaOJIOIEHUS M PErHCTPalK PaAHOAKTUBHBIX U3JTyUYE€HUN U YaCTHII.
Muxann BacunbeBud JIOMOHOCOB — yUEHBIN SHIIUKIIONEIUCT.
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Monenu atoma. OmeiT Pesepdopaa.

MonexynsapHO-KMHETUYECKAsl TEOPUS UI€aIbHBIX [a30B.

MouHust — ra30BbIi pa3ps B IPUPOIHBIX YCIOBUSX.
HanoTexHon0TUs — MEXIUCIUILTMHAPHAS 00J1aCTh GyHIaMEHTATIBHOM U MIPUKIa
HOHM HAYKHU U TEXHUKHU.

Huxona Tecna: )xu3Hb U HEOOBIYAHBIC OTKPBITHS.

Hunwsc bop — onuH u3 co3nareneit COBpeMeHHOM (PU3UKH.
OObsicHeHne (OTOCUHTE3a C TOUKH 3pEHUS (DU3HUKH.

OnTuyeckue sBJIEHUS B IPUPO/IE.

IlepeMeHHBIN 3JIEKTPUYECKUI TOK U €0 IIPUMEHEHHE.

[1nasma — yeTBepTOE COCTOSIHUE BEILIECTBA.

IIpuMeHeHne AAEpHBIX PEAKTOPOB.

ITpupona peppomarneruzma.

[Tpobaembl 3K0I0THH, CBSI3aHHBIE C UCIIOJIb30BAaHUEM TEIJIOBBIX MAIllUH.
[IpousBoACTBO, epeava 1 UCTOIb30BAHUE SJIEKTPOIHEPTUU.
PeakTuBHBIE IBUTATENN U OCHOBBI paOOTHI TETJIIOBOW MAIIMHBI.
Pentrenosckue nyun. Uctopus oTkpeiTud. [Ipumenenne
CoBpeMeHHast CIyTHUKOBAs CBS3b.

CoBpemeHnHas pusznueckas KapTUHA MUpa.

VapTpa3Byk (I0Jy4eHHE, CBOMCTBA, IPUMEHEHHUE).

VYpaBiasieMblil TEPMOSAIEPHBIN CUHTES.

YckopuTenn 3apsiKEHHBIX YaCTHLI.

Pu3nuKa U My3bIKa.

duznyeckne cBoicTBa aTMochepsl.

DOTOIIEMEHTHI.

®ororddext. [Ipumenenune snenus porordpdexra.

Xanc Kpuctnan Opcres; — OCHOBOIIOJIOKHHUK IEKTPOMAarHeTu3Ma.
[[Ixana 31€KTPOMAarHUTHHIX BOJIH.

DKojoruyeckue npoOaeMbl U BO3MOKHBIE IIyTH UX PELICHUS.
OneKTpoHHAs IPOBOAUMOCTh METAIIIIOB. CBEPXIPOBOAUMOCTb.

Paznen XUMMUSA
Beenenne

HaquLIe METOABI ITO3HAHUA BECUICCTB U XUMHNYCCKUX SIBJIEHUH. PoJb OKCIICPUMCHTA U TCOPUU
B XUMUU. MoJenupoBaHHE XHUMHUYECKHUX TMPOILECCOB. 3HAUEHHUE XUMHUHM TIPH OCBOCHUU
crennansHoCcTel CITIO ecrecTBeHHO-Hay4YHOTO MPOduUis MpodecCHOoHaTFHOTO 00pa30BaHMUS.

I  Opraaudeckas XuMust
u OCcHOBHblE NOHAMUA  OP2AHUYECKOU XUMUU U Meopus CMpOoeHUus  OPeaHUdecKux
COeOUuHeHUll

IIpeamer opranuyeckoi xumum. IIpupoaHsle, HCKYCCTBEHHBIE M CHHTETHYECKHE
opraHuueckue BeniecTsa. CpaBHEHNE OPraHUYECKUX BEIIECTB C HEOPTaHUYECKUMHM.

BaneHTHOCTh. XMMHYECKOE CTPOEHUE KaK IMOPSIAOK COCIUHEHUS aTOMOB B MOJEKYJbI IO
BAJICHTHOCTH.

Teopusi ctpoeHusi opranudeckux coeauHenuit A.M. ByrtiepoBa. OCHOBHbBIE TOJIOKEHHS
TEOPHUM XHUMHUYECKOTO CTpoeHus. M3omepus u u3zoMmepbl. Xumudeckue (HopMyibl U MOJETH
MOJIEKYJT B OPraHUYECKOU XHUMUHU.

Knaccudpuxanusi opranmyeckux BemecTB. Kiaccudukanuss BemecTB IO CTPOCHUIO
YTJIEPOAHOTO CKeJleTa M HAIWYMI0 (PYHKIMOHAJIBHBIX Tpymni. ['omonoru u romonorus. Hauana
HomeHksatypsl [UPAC.

Kuacenpukanus peakumii B OpraHm4eckoil XuMum. Peakuyy nprucoeauHeHus

(ruapupoBaHus, TATOT€HUPOBAHUS, THAPOTATOTeHUPOBAHUA, TUApaTanun). Peakiyn

OTUICTICHUS (IeTUIPUPOBAHUS, IETHAPOTaIOr€HUPOBaHUsI, Jeruaparanun). Peakuu
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3amenieHus. Peakuuu n3oMepusanuu.

Hemoncmpayuu

Moaenu MOJEKy TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCTUHEHUI.

KauectBeHHOE 0OHapyX)eHHE yTraepoaa, BOAOPOIa U XJIOpa B MOJIEKYJIaX OpPTraHMYECKUX
COCIMHEHUH.

Jlabopamopnutii onvim
WzroroBnenue Mozeneit MOJIEKyJl OpraHMYECKUX BEIIECTB.
Pemenue 3anau na Haxoxaenue ¢popmyin. CocraBieHue Gopmy.
Ilpogunsnsie u npogheccuonanvno 3nauumole r31emenmeol cooeprcanus. llonstue o
cyOcTpare u peareHre. Peakiiuu OKMCIICHUS M BOCCTAHOBIICHHUSI OPTAaHHMYECKUX BEIIECTB.
CpaBHenme kinaccuuKaluy COeIMHEHUN 1 KilacCu(UKAIMK Peakuil B HEOPraHUIeCKOn 1
OpraHM4Ye€CKON XUMHH.

u  Venes000poowvl u ux npupooHvle UCMOYHUKU

AJIKaHbl. AJIKaHbI: TOMOJIOTUYECKHH psAll, I30MEPUS U HOMEHKJIaTypa ajJKaHOB. XUMHUYECKUE
CBOMCTBA aJKAaHOB (MeTaHa, 3TaHa): TOpEHHUE, 3aMelLIeHHE, DPa3JoKeHHe, IETHUAPHPOBAHUE.
IIpuMeHeHne aJKaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. OTWIEH, €ro TMoJlydeHue (JeruapupoBaHUEM JTaHa, JeNoJiuMepu3aluei
NOJUATUIIEHA). ['OMOJIOrMYecKuil psii, H30MEpHsi, HOMEHKJIATypa ajKEeHOB. XHUMHUYECKHE
CBOWCTBA JTWJICHA: TOPEHHUE, KaueCTBEHHble peakiuu (oOeclBeuyrMBaHME OpPOMHON BOIBI U
pacTBopa epMaHraHarta Kajus), TuapaTaius, nonuMmepusanus. [lpuMenenue 3TuaeHa Ha OCHOBE
CBOWCTB.

Juenbl M Kayuyku. [IoHATHE O AMEHAX KaK yIiIEBOAOPOAAaX C ABYMs JBOWHBIMU CBS3SIMU.
ConpsikeHHble aMeHbl. XHMHUYECKHe CBOMCTBa OyTanueHa-1,3 um u3ompeHa: obeclBeUMBaHUE
OpoMHOW BOABI M MOJUMEpU3alMs B Kaydyyku. HaTypasibHbII M CHHTETHYECKHE Kay4dyKH.
Pe3una.

AnkuHbL. AneruneH. XWMHUYECKHE CBOMCTBA alleTWIeHAa: TOpeHue, O0O0ecIBEeUMBaHUE
OpOMHOM BOABI, MPUCOEANHEHUH XJIOpOBOJOpoAa M ruaparanus. [IpuMeHeHue aneTuieHa Ha
OCHOBE CBOMCTB. MexXKaccoBast H30Mepus ¢ alKaJueHaMU.

Apenbl. benszon. Xumuueckue cBoicTBa O€H305la: TOpEHHE, pPEAKIUU 3aMelCHHs
(ranorenupoBaHue, HUTpoBaHue). [IpumeHenne 6eH3051a Ha OCHOBE CBOWCTB.

IIpupoaHbie HCTOYHUKH YIJIeBOAOPOAOB. [Ipupoanslil ra3: coctas, IPUMEHEHNE B

Ka4eCTBE TOIUIMBA.

Hedts. CoctaB u nepepabotka Hedtu. [leperonka Hegru. HedrenpoayKTsl.

Hemoncmpayuu

I'openue MeTaHa, 3TWIIECHA, allcTUJICHA.

OTHolIeHNEe MeTaHa, 3TUJIEHA, aleTWIeHa M OeH30Jla K pacTBopaM MepMaHraHara Kaius U
OpoMHOI BozIE.

[ToryueHnue 3TUIEeHa peakuuel AeruapaTaliy 3TaHOJa, alleTUIeHa — THAPOJIU30M KapOuaa
KaJIbLUs.

PasnoxeHne Kaydyka TpM HarpeBaHWU, WCIBITAHWE TPOJYKTOB PpAa3JIOKEHUS Ha
HENPEEIbHOCTD.

Kommeknuss o6OpasnoB Hedtn u HedrenpoaykroB. Kommekmms «KameHHBIH yroms u
IPOAYKIMS KOKCOXMMHYECKOTO IIPOU3BOJCTBAY.

Jlabopamopnsie onvimot
O3HakoMJIeHHE C KOJUIEKIIUEeH 00pa3IioB HEPTH U TIPOTYKTOB €€ MepepabOTKH.
O3HakoMJIEHHE C KOJUIEKIMEH KaydyKoB U 00pa3liaMu U3AEIUi U3 pe3HHbI.

Ilpoghunvuvie u npogheccuonanvHo 3Havumbvle I1€MEHNBL COOEPIHCAHUAA.
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[TpaBuio B.B. MapkoBaukoBa. Knaccudukanus n HazHaueHue kayqykoB. Kinaccudukanms u

Ha3Ha4YeHHE pe3uH. BynkaHu3anus kaydyka.

[lomyyenue ameTusieHa THUPOJIW3OM MeTaHa MW KapOWAHBIM  crocoOom. Peaknus
noiuMepuszanuu BUHWIxsopuaa. [lonuBuHuMixiopua u ero npuMmeHeHue. Tpumepuzanus
arieTuiIeHa B OCH30IL.

[Tonsitue 06 3kcTpakuuu. BoccTaHOBIEHHE HUTPOOEH307a B aHWIMH. [ OMONTOTHYECKUNA P
apeHoB. Tonyon. Hurposanue Tonyona. Tporui.

OcHOBHbIE HaMpaBJICHHsI MPOMBIIIIEHHON MepepadOTKK MPUPOTHOTO Ta3a.

[TomryTHBIH HETSIHOI ra3, ero nepepadoTKa.

[Tporieccyl MPOMBINIICHHON TepepaloTKu HePTH: KpeKUHT, pudopMuHT. OKTaHOBOE YHCIIO
OEH3MHOB U LIETAHOBOE YHCJIO JU3EIbHOIO TOILJIMBA.

Kokcoxumuueckoe mpon3BOACTBO U €r0 MPOIYKIHSI.

u  Kucnopoocooepowcawue opeanuyeckue coeouHenus

CnupTsl. [Tonydyenue sTaHona 6pokeHHEM TIIOKO3bl U TUApaTaleil stunena. ['uapokcunbHas
rpynna kak ¢yHkiuoHaibHas. [IoHsATHE O MpenenbHBIX OJHOATOMHBIX CIUPTaX. XUMHUYECKHE
CBOIICTBa 3TaHONA: B3aMMOJEHCTBHE C HATPUEM, O00pa30BaHHE MPOCTHIX U CIOXKHBIX 3(PHUPOB,
OKHCIICHME B anpierui. [IpuMeHeHue »5TaHOoJla Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro
MOCTIEACTBUS JIJIsl OpPraHu3Ma YelloBeKa U MPeaynpekIeHUE.

['muuepuH kak MpeACTaBUTENb MHOTOATOMHBIX chnupToB. KadecTBeHHass peaknusi Ha
MHOT'0aTOMHBIE€ CIUPTHL. [IpuMeHenue rnunepuHa.

®enos. Duznyeckne W XUMHUYECKHE CBOMCTBa (eHona. B3aumHOe BiIMsSHHE aTOMOB B
MOJIEKYJie (peHOJIa: B3aUMOJIEHCTBUE C TUIPOKCUIOM HATpUs ¥ a30THOM KucioTou. [Ipumenenue
¢dbeHona Ha OCHOBE CBOMCTB.

Aabaeruabl. [lonstHe 00 ampaerngax. AJBACTHAHAS Tpynmna Kak (QyHKIHOHAIbHAS.
@opManbaerua U €ro CBOWCTBA: OKUCIEHUE B COOTBETCTBYIOLIYIO KHCJIOTY, BOCCTAHOBIICHHE B
COOTBETCTBYIOIIMMI crupT. IlomydeHne anpAernioB OKHMCICHHEM COOTBETCTBYIOIIMX CIIMPTOB.
[Tpumenenue hopMaibaeriuia Ha OCHOBE €r0 CBOWCTB.

KapGonoBbie kucaorel. [lonsTue o kapOoHOBBIX KHciaoTax. KapOokcunbHas rpymnma Kak
dbyHkoHanbpHas. ['oMomorudyeckuii psa MpeaenbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT.
[ToryueHne kapOOHOBBIX KHUCJIOT OKHCICHHMEM albAETUAOB. XUMHUYECKHE CBOMICTBA YKCYCHOM
KHUCJIOTHI: OOIMe CBOWMCTBA C MHUHEPATbHBIMU KHCIOTAMH M peakius dSTepuUKaInu.
IIpuMeHeHne yKCYCHOM KHMCIIOTBI HA OCHOBE CBOMCTB. BbICHIME KUpPHBIE KMCIIOTBI Ha IIPUMEPE
MaJIbMUTUHOBOM U CTEAPUHOBOM.

Chaoxnble 3¢upbl U xkupbl. llonydeHue CIOXHBIX 3(HUPOB peakmuen STepUPUKAIHH.
Crnosxnbie 3(¢upbl B Ipupoie, ux 3HadeHue. [IpuMenenne cinoxHbIX 3(UPOB HA OCHOBE CBOMCTB.

Kupbr kak cnoxHble 3¢upsl. Krmaccudukanms >xupoB. XUMHUECKHE CBOWCTBA IKHPOB:
TUAPOJIN3 U TUAPUPOBAHUE )KUIKUX KUPOB. [IprMeHeHune K1upoB Ha OCHOBE CBOMCTB. MbLia.

VYraeBoabl. VYrieBoapl, HX KiIacCUPUKalMsI: MOHOcaxapuasl (Ta0ko3a, (pykros3a),
JTUcaxapHbl (caxapo3a) v mouucaxapuabl (KpaxMani U HEeJUTioN03a).

['mroko3a — BEMIECTBO C JIBOMCTBEHHOW (YHKIMEH — abJeTHAOCTIHPT. XHUMHUYECKHE
CBOICTBa TIIOKO3bI: OKUCJICHHUE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOUT, CIUPTOBOE
Opoxenue. [IpumeHeHne TIIFOKO3bI HA OCHOBE CBOMCTB.

3HaueHHE YIJEBOJOB B JKMBOM MpUPOAE U JKWU3HU uyenoBeka. [loHsatne o peakumsx
IIOJINKOHJICHCALMY ¥ TUAPOIN3a Ha IPUMEPE B3aUMOIIPEBPALICHUH: TIIFOK03a <> MTOJIMCcCaxapu.

Hemoncmpayuu

OxkwcrieHue cnupTa B ajabIeTU/I.

KauecTBeHHbIE peakliii HAa MHOTOATOMHBIE CITUPTBHI.

PactBOoprMoOCTh (heHOTa B BOjie TIPW OOBIYHOM TeMIlepaType U HarpeBaHUH.

KauecTtBeHHbIE peakiyu Ha (HEeHOII.
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Peaxuus cepeOpsHOTO 3epKalia ajabIeTUA0B U TIFOKO3bI.
Oxucnenue anabIeruoB U TIKO3bl B KUCIOTY C MOMOIIbIo ruapokcuaa meau (II).
KauectBennast peakuus Ha kpaxmai. Komiekuus apupHbIx Maces.

Jlabopamopnuvie onvimul

PactBopenue rnmuepuHa B BoJe W B3aumojeicTBue ¢ ruapokcuaom menu (ID).

CBoiicTBa YKCYCHOM KHCIIOTHI, OOIIHE CO CBOHCTBAMHU MHUHEPATBHBIX KHCIIOT.

B3aumopeiicTBue riroko3bl U caxapo3sl ¢ ruapokcuaom meau (11).

KauecTBeHHas peakuusa Ha Kpaxmall.

IIpoghunvuvie u npogheccuonanvho 3nauumble 3J1eMEHMbL COOEPIHCAHUA.

MeTHII0BBINM COUPT U €r0 UCMOJb30BAHUE B KAUECTBE XUMHUYECKOTO ChIPbs. TOKCUYHOCTH
MeTaHoJa U MpaBuJia TEXHUKH 0€30MacHOCTH MpU paboTe ¢ HUM. DTHIECHTIUKONb U €ro
npuMeHeHne. TOKCHIHOCTh ATHIICHTIIUKOJIS U TTPABUIIA TEXHUKH 0€30TIACHOCTH TPH padoTe ¢
HHM.

[Tonyuenue dheHnona U3 MPOIYKTOB KOKCOXUMUYECKOTO MPOU3BOJICTBA U U3 OEH30JIa.
[Tonukonaencanus Gopmanpaeruaa ¢ GeHonoM B peHoI0POopMabIETUTHYIO CMOITY.
Aneranpaerun. [Tonstue o keTroHax Ha npuMepe arieToHna. [I[puMeHeHue aleToHa B TEXHUKE U
MPOMBILIUIEHHOCTH.

MHuoroo6pasue KapOOHOBBIX KHCIIOT (IABEICBOW KHCIOTHI KaK JBYXOCHOBHOW, aKPHIIOBOM
KHUCJIOTHI KaK HEMpeaeIbHOMN, OEH30MHOM KHCIOTHI KaK apOMaTHYEeCKOM).

[TnenkooOpasyromue Maciia. 3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChIpbeM. CHHTETHYECKHE
MOIOILME CPEICTBA.

MouoyHokucioe OpokeHre ToKo3bl. Kucimomonounsie mpoaykTbl. CHIOCOBaHHE KOPMOB.
HutpoBanue nemntonossl. [Tupokcunus.

u Azomcooeporcawue opeanuueckue coeourenus. Ilonumepul

Amunbl.  Tlonstne 00 amuHax. Anudaruyeckue aMuHBl, HX KiIaccuuKauus U
HOMEHKJIaTypa. AHWJIMH KaK OpraHnyeckoe ocHoBaHue. [Tomyuenue aHuiIMHa U3 HUTPOOEH3071a.
[TpuMeHeHre aHMIIMHA HA OCHOBE CBOMCTB. AMMHOKHUC/JI0TBL. AMUHOKHCIIOTHI Kak aM(pOTepHbIe
OM(YHKIMOHAIbHBIE OPraHUYECKUE COEAMHEHUA. XUMHUYECKHE CBONCTBA AMMHOKHUCIIOT:
B3aMMOJICIICTBHE C IIEIOYaMH, KHMCIOTaMHM U JAPYr C JApyroM (peakuusi HOJIMKOHAEHCAIUH).
IlenTtraHas cBsI3b M MOJANIENTHABL. [IpuMeHEHNE aMUHOKHCIIOT HA OCHOBE CBOMCTB.

Beaxn. IlepBuuHas, BTOpHYHAs, TPETHUYHAs CTPYKTYpbl O€IKOB. XUMHUYECKHE CBOMCTBa
OeNKoB: TropeHHue, JeHaTypauus, TUAPOJIN3, LBETHbIE peakuuu. buomornyeckue QyHKIUU
OEJIKOB.

IMosmmepsl. benku u nonucaxapupl Kak OMONOIUMEPBI.

ITnacrmaccel. IlonydyeHne mnoamMepoB peakUUel MOIMMEPU3ALUN U IOJUKOHICHCALUU.
TepmorracTiyHbIe U TEPMOPEAKTUBHBIE TUTacTMAcCHl. [IpencraBureny miactmacc.

Bosiokna, ux kaaccupuxkanusi. [lomydenne BonokoH. OTaenbHBIE NPEACTABUTEIN
XUMHUYECKHUX BOJIOKOH.

Hemoncmpayuu

BzaumojeiicTBrue aMmMuaka U aHHUJIMHA C COJISHOM KHUCIOTOM.

Peaxmust anunuHa ¢ 6poMHOM BOIOM.

JlokazaTenbCcTBO HAMU4MS (PYHKIIMOHAIBHBIX TPYIN B pACTBOPAX aMUHOKHUCIIOT.
PacTBOopeHue u ocaxaeHne 6enKoB.

[IBeTHBIE peakuu OEIKOB.

I'openune nTuybero nepa v WEpPCTIHON HUTH.

Jlabopamopnuvie onvimul
PactBopenue 6enkoB B BojE.
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Oo6HnapysxeHue 0€IKOB B MOJIOKE U MSICHOM OyJIbOHE.

Jenarypauus pactBopa Oelka KypHUHOTO fiilla CIHMPTOM, PAaCTBOPAaMHU COJEH TSHKENbIX
MCETAJIJIOB U HpI/I HanCBaHI/II/I.

Ilpakmuueckue 3anamusn

PeIHGHI/IC 3KCH€pI/IMCHTaJ'IBHI)IX 3a1a4 Ha I/II[CHTI/I(bI/IKaIII/IIO 0pFaHquCKHX COCHHHGHHﬁ.

Pacmo3HaBaHue IJ1aCTMAcC ¥ BOJIOKOH.

Ilpogpunvnuvie u npoghpeccuonanbho 3HauuMble I1EMEHNbL COOEPHCAHUAL.

AMHHOKanpoHoBas KucioTa. KanpoH kak mpenctaBuTeNb MOJIUaMUIHBIX BOJOKOH.

Hcnons3zoBanue ruaponn3a OEIKOB B TPOMBIIIUIEHHOCTH. [TonmuBuHMIXIOpUS,

nonuteTpadTopaTHiieH (Teduion). PeHonodopmanbaeruaabie mwiactMacesl. Lemmynon.

HpOMI)IHIJ'IeHHOG HpOI/ISBOI[CTBO XUMHUYCCKUX BOJIOKOH.

OO0masi 1 HeOpraHm4yeckass XuMusi
2.1. OcHoenbie nonamus u 3aK0HblL XUMUU

OcHoBHbIe mnoOHATHS XUMHMH. BemectBo. Atom. Momnekyna. XHUMHUYECKHI 3JIEMEHT.
Amnnorponusi. Ilpocteie u croxHble BemecTBa. KadecTBEHHBIM M KOJIMYECTBEHHBIM COCTaB
BelecTB. XUMHUECKUe 3HaKU U (Hopmynbl. OTHOCUTENbHBIE aTOMHAsI U MOJIEKYJISpHAsT MacChl.
KonnuectBo BemiecTna.

OcHoBHBbIEe 3aKOHBI XMMHH. CTeXHMOMETpUs. 3aKOH COXPAaHEHUS MacChl BEUIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJSIPHOM CTPYKTYphl. 3aKOH ABOTAJpO W CIEACTBUS W3
HETO.

PacuerHble 3amaun Ha HAXOXKIEHUE OTHOCUTEIBLHOM MOJIEKYJISIPHOW MAacChl, OMNpPEICIICHUE
MacCOBOM J0JM XMMHYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.

Hemoncmpayuu

Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB.

Mopenu MoOJeKyd TPOCTBHIX U CIOXKHBIX BelecTB (mapoctepxkHeBbie U CTroapra—
bpurne6a).

Konnexius npocThIx U CIIOKHBIX BelecTB. HekoToprie BelecTBa KOJIUYECTBOM 1 MOJIb.

Monens MOJSIpHOTO 00beMa ra3os.

Amnorponust pocdopa, Kuciopoa, oJosa.

Ilpoghunvuvie u npogheccuonanvro 3Hauumble rJ1eMeHmMbl COOEPHCAHUA. ATITTOTPOITHBIE

MoauduKauu yrieposaa (anmas, rpaguT), Kuciopoa (KUcIopo, 030H), 0JIoBa (cepoe u

6enoe 0110B0). [ToHsITHE 0 XUMUYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U HAHOTEXHOJIOTHH.

2.2. Ilepuoduueckuii 3axon u I[lepuoouveckas cucmema xumuyeckux snemenmos /. 1.
Menoeneesa u cmpoenue amoma

Iepuonuuecknii  3akon .M. MengeneeBa. Ortkpeitue J[.MI. MeHneneeBbim
[lepuognueckoro 3akoHa. llepumomnueckuit 3axkon B QopmynupoBke .M. Menneneesa.
[lepuomuueckass TabnWma XUMHYECKHX  DJEMEHTOB —  rpadudeckoe  OToOpa)keHue
HNEepUuoIUUecKoro 3akoHa. CTpyKkTypa NepruoAMYECcKOr TaOJIUIbl: Nepuosl (Majable U OONbIINe),
rpymsl (TIaBHast 1 TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axkon /I.H. Menoeneesa. ATom — Cl0XkKHasi 4acTULIA.
SAnpo (IpoTOHBI U HEUTPOHBI) U 3JIEKTpPOHHAs obOosnouka. M3otonel. CTpoeHHE 3JI€KTPOHHBIX
000JIOYEK AaTOMOB JJIEMEHTOB MalblX MepuoaoB. OCOOEHHOCTH CTPOEHHs 3JIEKTPOHHBIX
000JI0Y€K aTOMOB JJIEMEHTOB OOJBIIUX TEPHOAOB (TIEPEXOAHBIX 3JIeMeHTOB). [lonsTHe 00
opoUTaNsX. 5-, p- U d-opOUTANU. DNEKTPOHHBIE KOH(PUTYpALIUU aTOMOB XUMUYECKHUX 3JIEMEHTOB.

CospemenHnast popmymnrpoBka [leproanyeckoro 3akoHa. 3HadeHue llepuoauueckoro 3akoHa
u Ilepuonnyeckoil cucrtemsl xumuueckux 3aemeHToB .M. MenneneeBa s pa3BUTHSA HAyKU U
MOHUMAaHUSl XUMHUYECKOIN KapTHHBI MHpa.
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Hemoncmpayuu

Pasnuunsie popmer [leproauueckoii cuctembl xumudeckux siaemenToB .M. Menneneesa.
Junamuyeckue Tabaulsl 111 MoaenupoBanus [lepuoanueckoil cucteMsl. DneKTpU3aLus

TeJ U UX B3aUMOJICHCTBUE.

Jlabopamopnbwiii onvim

MonenupoBanue noctpoenus Ilepuonuueckoil TaOIUIBI XUMUUECKUX JIEMEHTOB.
IIpogpunvuvie u npogheccuonanvro 3Hauumsle nemeHmol cO0EPHcAHuA. PainoakTUBHOCTD.
Hcnonbp30BaHne paJuOaKTUBHBIX U30TOIIOB B TEXHUUYECKUX LENIAX. PEHTT€HOBCKOE N3ITyueHue
1 €r0 HCIIOJIb30BAaHNE B TEXHUKE U MeIULIMHE. MOAEINpOBaHNE KaK METOJI IIPOTHO3UPOBAHUS
CUTyallMy Ha IPOU3BOJICTBE.

2.3 Cmpoenue éewjecmea

HNonnasi xummnueckas cBsizb. Katnonsl, nx o0pazoBaHue U3 aTOMOB B pe3yJibTaTe Ipolecca
OKHCJICHUs. AHUOHBI, UX 00pa3oBaHHWE M3 aTOMOB B pe3yJbTaTe IMpoLEecca BOCCTAHOBJIECHUS.
HMoHHast cBfA3b Kak CBA3b MEXKIAYy KAaTHMOHAMHU M AaHMOHAMM 3a CYET JJIEKTPOCTATHYECKOIO
npuTspkeHus. Kiaccudukanust MOHOB: 1O COCTaBy, 3HAKY 3apsaa, HAIWYMIO THUIAPATHOM
oOonoukn. HoHHblE KpucTauinyeckue penierkd. CBoiicTBa BEUIECTB C HOHHBIM THUIIOM
KPUCTAJUIMYECKON PELIETKH.

KoBajsenTHass xumMuyeckass cBfA3b. MexaHusM 00pa3oBaHUsI KOBAJIEHTHOW  CBSI3U
(0OMEHHBIN M JJOHOPHO-aKLENTOPHBIN). DIEKTPOOTpULATETbHOCTh. KoBaneHTHbIE MoisipHas U
HEenoJisipHass ~ cBsi3M. KpaTHOCTP  KOBAJIEHTHOM  CBsA3M. MOJEKyJSIpHBIE W aTOMHBIE
KpUCTaJUIMUECKHe pemeTkd. (CBoWMCTBa BEIIECTB C  MOJEKYJSPHBIMA W ATOMHBIMHU
KPUCTAJUIMYECKUMU PEIIETKAMM.

Mertanyeckasi cBsi3b. MeTaquueckass KpUCTAUIMYECKAs peIIeTKa U MeTaJlJIM4ecKast
XuMH4ecKas cBsi3b. OU3NUECKUE CBOMCTBA METAJUIOB.

ArperaTHble COCTOSIHMS BellleCTB M BOJAOPOHAs cBA3b. TBepoe, )KUAKOE U ra3000pa3Hoe

cocTosiHMs BemecTB. [lepexon BemecTBa M3 OJHOIO arperaTHOroO COCTOSIHUS B JIPYTOe€.

BonoponHas cBs3b.

Yucrele BemecTBa U cMecH. [IoHATHE 0 cMecH BelecTB. ' OMOTeHHBIE U T€TEPOTeHHBIE CMECH.
CocraB cmeceil: 00beMHasi 1 MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MaccoBas J10JIs1 IPUMECEH.

MucnepcHble cucrembl. [lonstue o nucnepcHoil cucreme. [lucnepcHas ¢daza u

aucniepcuonHas cpefa. Knaccudukanums aucnepcHbix cucteM. I[loHATHE O KOJIOMIHBIX

CUCTEMAX.

Hemoncmpayuu

Mopenb KpUCTAIUIMYECKON PEIIETKH XJI0pUa HATPHS.

OO0pa31pl MUHEPAJIOB ¢ HOHHOM KPUCTAJUTMYECKON PELIeTKOM: KalbluTa, Tanura. Monenu

KPUCTAJUTMYECKUX PEIIETOK «CyXOTo Jbaay (Wi ioza), anmasa, rpaduta (MM KBapua).

[TpuGops! HA KHUIKUX KpUCTAIIAX.

OOpa3upl pa3IUYHbIX JUCHEPCHBIX CHCTEM: SMYJbCUM, CYCHEH3UH, a’po30ieil, remed u

30JIEH.

Koarynsmust. Cunepesuc. Opdext Tunmans.

Jlabopamopnuvie onvimul
[TpurotoBneHue cycrneH3uu kapOoHara kanpius B Boje. [lomyuenue sMmynbcu MOTOPHOTO
Macna. O3HaKOMJIEHHE CO CBOWCTBaMU AMCTIEPCHBIX cucteM. IIpogunvhobie u
npogeccuonansvno 3Hauumble r1emenmol cooeprcanus. Ilomnsp-
HOCTH CBSI3U U MOJISIPHOCTH MoJieKyJbl. Konaencamus. Tekydects. Bo3ronka. Kpucrannu-3arusi.
Cyb6numarus u aecyonumarus. AHOManuu (QU3UYECKUX CBOMCTB BOJbI. KUIKHE KPUCTAIUIBI.
MuHepaibl ¥ TOpHBIE TTOPOABl KaK MPUPOJHBIE CMECU. DMYJIbCHH U CYCHEH3UU. 307U (B TOM
yrcine a’po3oinu) u renu. Koarynsauus. Cunepesuc.
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2.4 Booa. Pacmeopul. Dnekmponumuyeckas ouccoyuayus

Boxa. PacrBopel. PacrBopenme. Boma kak pactBopurenb. PacTBOpMMOCTB BEIECTB.
Hacepimiennble, HEHACHIIIEHHbIE, MEPECHIINIEHHbIE PAacTBOPbl. 3aBUCHMOCTb PacTBOPUMOCTHU
ra3oB, )KMJKOCTEH 1 TBEP/bIX BELIECTB OT PA3JIUYHBIX (haKTOPOB.

MaccoBas 10J11 pPaCTBOPEHHOTO BEIIECTBA.

DAEKTPOIUTHYECKAS THCCOMUALMSA. DICKTPOIUTH H HEAICKTPOUTHL. DIIEKTPOIUTHYCCKAS
auccorpanys. MexaHu3Mbl 3JIEKTPOIUTHYECKOI TUCCONMANNY TS BEIIECTB C Pa3InIHBIMU
THUTIAMH XUMHAYECKOMN CBI3U. FI/IZ[paTI/IpOBaHHBIC U HETUAPATUPOBAHHBIC HOHBI. CreneHb
AIIEKTPOIUTUYECKOHN nucconnanui. CHIbHBIC U C1a0ble AIeKTPOIUThL. OCHOBHBIE
IMOJIOKCHHUA TCOPUUN SHCKTpOHHTHqCCKOﬁ Aucconuanuu. KI/ICJ'IOTBI, OCHOBaHHA U COJIN KaK
AIIEKTPOJIHUTHI.

Hemoncmpayuu

PactBopuMOCTH BelecTB B BOJIE.

Cobupanue ra3oB METOJIOM BBITECHEHHSI BOJIbl. PacTBOpeHUE B BOJIE CEPHOM KUCIOTHI U

cosneil ammoHusi. OOpa3ibl KpUCTAIIIOTUAPATOB.

H3roroBrnenne runcoBOy NOBSI3KHU.

UcnbiTanue pacTBOPOB AJIEKTPOIUTOB M HEAJIEKTPOIUTOB HA MPEAMET AUCCOLIUAIINH.

3aBUCHUMOCTD CTENEHU AIEKTPOIUTUUECKON AUCCOLUALNH YKCYCHON KUCIOTBI OT

paz0aBiieHUs pacTBOpa.

JIBrKeHnEe OKpalIeHHbIX HOHOB B 3JIEKTpUYECKOM Mosie. [IpuroroBienue KecTkoil BOAbI U

YCTpaHEHHE €€ KECTKOCTH. IOHUTHI.

OO0pa3ibl MUHEpPAIbHBIX BOJ PA3TUYHOTO HA3HAUCHUS.

Ilpakmuueckoe 3anamue

[IpuroroBneHue pacTBopa 3aJJaHHON KOHLEHTpAL1H.

Ilpoghunvnvie u npogpeccuonanvro 3navumoie Inemenmsl cooeprcanus. Pac-
TBOpPEHHE KaK (U3UKO-XMMHUYECKHl mporecc. TernoBble 3(QQeKTsl MNpuU PACTBOPEHUHU.
Kpucramnoruaparel. Pemienune 3amad  Ha MacCOBYIO JIOJIO PAacTBOPEHHOTO  BEIECTBA.
[IpumeHeHre BOABI B TEXHHUYECKUX LesIX. JKeCTKOCTh BOABI M CHOCOOBI €€ yCTpaHeHUS.
MuHepanbHbI€ BOJIBI.

2.5 Knaccughuxayus neopeanuueckux coeOuHeHull U ux c8oUcmaeda

Kucotrel 1 ux cBoiicTBa. KHCIOTB Kak 3JEKTPOIUTHI, UX KIACCUPUKAIHS 110 Pa3THIHBIM
npu3HakaM. XMMHYECKUE CBOMCTBA KUCJIOT B CBETE€ TEOPUH JJIEKTPOJIUTUYECKON JUCCOLUALUH.
Oco0OeHHOCTH B3aUMOJICHCTBUSI KOHIIEHTPUPOBAHHON CEPHOW M a30THOM KHCJIOT C METaUIaMHU.
OcHOBHBIE CIIOCOOBI OTYYEHUS KUCIIOTHI.

OcHoBanusi W uX cBoiicTBa. OCHOBAaHMSA KaK OdJIEKTPOJIUTBHL, MX KIAaCCHU(PUKALUA 10
pa3IMYHBIM NPU3HAKaM. XHUMHUYECKUE CBOMCTBA OCHOBAHUN B CBETE TEOPUU DJIEKTPOIUTHUECKON
nuccormanuu. Pa3nokeHne HEpacTBOPUMBIX B BojA€ OCHOBaHM. (OCHOBHBIE CIIOCOOBI
MIOJIyYEHUSI OCHOBAaHUM.

Cosmm m ux cpoiictBa. Conu kak 310eKTpoiauThl. CoiMu CpelHue, KHUCIIbIE U OCHOBHBIE.
XUMHUECKHE CBOMCTBA coylell B CBETE TEOPUU DIEKTPOJUTHUYECKOW auccouuanuu. CrocoOsbl
noJty4eHus cosier.I' unponns cosnen.

Oxcuabl M ux cBoiictBa. Cosneobpasyromue U HecojeoOpasyromue okcuabl. OCHOBHBIE,
amM(OTepHbIE U KUCIOTHBIE OKCHIBL. 3aBHCUMOCTh XapaKTepa OKCHJAa OT CTENEHH OKUCICHUS
00pa3yIoLIero ero Merauia. XuMHUueckue cBoiicTBa okcuoB. [lomydyenne okcuaos.

Hemoncmpayuu
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B3anmoneiicTBre a30THOM U KOHIIEHTPUPOBAHHOW CEPHOM KUCIOT C METAJIJIAMH.

I'openune docdopa u pacTBOpeHUE MPOAYKTA TOPEHUS B BOJE.

[Tonmyuyenue u cBoiicTBa amdoTepHOTro ruapokcuaa. HeoOpaTumeblii rumponns kapouaa
kanpius. OOpaTUMBbIN THUAPOIHU3 COJNEH Pa3IMYHOTO THIIA.

Jlabopamopnuvie onvimul

HcnbiTanue pacTBOpOB KUCIOT MHAMKATOpaMu. B3anMoeiicTBre METalIOB ¢ KUCIOTaMU.
B3anmoneiicTBre KUCIOT ¢ OKCHAAMU METAJIOB. B3anmoaeiicTBre KUCIOT ¢ OCHOBAHUSIMHU.
B3anmoneincTsrue KUCIOT ¢ COMSMU.

HcnbiTanue pacTBOpOB LIENOYEN MHAMKATOpaMH. B3anMOaeiCTBHE EI0UYEH C COJIAMH.
Paznoxxenue HepacTBOpUMBIX OCHOBaHUM. B3anmonencTeue coiieil ¢ MeTaulamu.
B3anmoneiictBue coiiei npyr ¢ apyrom. ['naponn3 conei pa3ianyHoOro THUIa.

Ilpoghunvnvie u npogheccuonanvro 3nauumole 31eMeHmMbl COOEPHCAHUAL.

[TpaBuna pa3daBieHus: cepHOI KUCIOTHI. Mcronb30BaHUE CEPHOM KUCIOTHI B
MPOMBIIIJICHHOCTH. E)IKI/IG IejI04u, UuxX UCI0JIb30BAHUE B ITPOMBIINIJICHHOCTH. T"amenas n
HeraieHasi U3BeCTh, X IPUMEHEHHUE B CTPOUTENLCTBE. [ UIc u anedacTp, THIICOBAHUE.
[Tonsitue o pH pactBopa. KucioTtHas, menovyHasi, HeUTpajibHas cpefa pacTBOPOB.

3 Xumuueckue peaxyuu

Knaccupukauus xumMmuyeckux peakumid. Peakiuu coeiuHeHus1, pa3noKeHus, 3aMeILCHHUS,
obmena. Karanutnueckue peakiuu. OOpatumMble 1 HeoOpaTUMbIe peakiuu. [ oMoreHHbIe U
TeTePOreHHbIC PEAKIIMH. DK30TEPMUUYECKHUE U SHIO0TepMUUYECKHE peakiuu. TemtoBoit agp ekt
XUMUYECKUX peakuuil. TepMOXuMUYECKUe ypaBHEHUSI.

OKHCIUTE/bHO-BOCCTAHOBUTEIbHbIE peakuuu. CreneHb okuciaeHus. OKUCIUTENs U

BOCCTaHOBJIEHHE. BoccTaHoBUTENb U OKHUCIeHHE. MeToa JJeKTpOHHOro OamaHca IS

COCTaBJICHUS YPAaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

CkopocTp XxuMHYeCKHMX peakumid. [loHsATHE O CKOpPOCTH XMMHUYECKHUX PpEaKIHil.
3aBUCHMOCTh CKOPOCTH XHMHYECKUX PpEaKIHid OT pPa3IMYHBIX (HAKTOPOB: MPUPOIBI
pearupyromux BEIIeCTB, X KOHUEHTPAIMH, TEMIIEPaTypbl, IOBEPXHOCTH COMPUKOCHOBEHUS U
WCIIOJIb30BAHUs KaTaJIU3aTOPOB.

OO0paTumMocTh XMMH4YecKHX peakuuid. OOpatumble U HEOOpaTUMBbIE peakMi. XUMHUYECKOe
PaBHOBECHE H CIIOCOOBI €r0 CMEIIEHUSI.

Hemoncmpayuu

[Tpumepbl HEOOPATUMBIX pEaKINi, HAYIIHX C 00pa30BaHUEM OCAJIKa, Ta3a WU BOJIBI.

3aBUCHMOCTb CKOPOCTH PEAKIIMH OT MIPUPOJIbI pearupyromux BeuecTs. Bzaumoaeiictesue

PacTBOPOB CEPHOI KHCIIOTHI ¢ paCTBOPaMH THOCYJIh(haTa HATPHUS PA3TNIHON KOHIICHTPAITUH H

TeMIepaTypbl. MoJieiab KUTAIIEro CIosl.

3aBUCHMOCTh CKOPOCTH XMMHYECKOM pPEaKIMu OT MPHUCYTCTBHS KaTajau3aropa Ha MpUMEpPE
pa3NoKeHHs IEPOKCHUIA BOJOPOA C MOMOUIbIO JUOKCHA MapraHila U KaTaiasbl.

Mogens anexkTponusepa.

Mopenb 371eKTpOIU3HOU BaHHBI JJ1S1 IOJTYUEHHS AIFOMUHUSL.

Mopeinb KOJIOHHBI CHHTE3a aMMHUaKa.

Jlabopamopuwie onvimot

Peakust 3amenienust Meau JKee30M B pacTBOPE MEIHOTO Kynopoca. Peakiuu, uaymme ¢

o0pa3oBaHHEM OCaJiKa, ra3a WK BOJBIL.

3aBUCUMOCTBh CKOPOCTH B3aUMOJEHCTBUSA CONSTHOM KUCIOTHI C METAJTIAMU OT UX MPUPOJIBI.

3aBUCHUMOCTH CKOPOCTH B3aUMOJCHCTBUS IMHKA C COJISTHOM KUCTIOTON OT €€ KOHIICHTPAIIUU.

3aBUCHUMOCTh CKOpOCTH B3ammojeiictBus okcuga wmenu (II) ¢ cepHoit kucnortoir oT
TeMIEepaTyphl.
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IIpogpunvuvie u npogheccuonanvno 3Hauumble I1eMEHNMbL COOEPIHCAHUAA.
ITonsTHe 00 35eKTponn3e. DIEKTPOIU3 PacIIaBOB. DIEKTPOIU3 PAaCTBOPOB.
ONEeKTPOIUTUYECKOE MOIy4YEHUE aTrOMUHHUSA. [IpakTHuecKkoe MPUMEHEHHE AIIEKTPOIIN3A.
INanpBanomacTuka. ["'anpBanocTerus. PadguaupoBanye 1IBETHBIX METAIJIOB.
Karanus. I'omoreHHsle u rereporeHHsle karanusatopsl. [IpomoTopel. Katanutuaeckue subl.
NHruOuTOpHI.
IIpou3BOACTBO aMMUaKa: ChIPbE, aNNapaTypa, HAyYHbIC IPUHIIUIIBI

4  Memannvl u Hememainwl

Metanbl. OCOOCHHOCTH CTPOCHHUS aTOMOB M KPHCTALTOB. DU3NYECKUE CBOMCTBA METAJIIIOB.
Knaccudukanuss MeTamioB MO pa3IUYHbIM MpH3HAKaM. XHMHYECKHE CBOWCTBA METaJIOB.
DIEKTPOXUMHUYECKUHN Psil HAPSHKEHUN METalIoB. MeTamioTepmust.

O6mue crnocoObl momydenus MertamwnoB. [lonstue o wmeramrypruu. [lupomerammyprus,
TUAPOMETALUTYPTUsl ¥ dJIeKTpoMeTaiuTyprus. CriyiaBbl YEpHBIE U I[BETHHIE.

Hemeramabl. OcoOeHHOCTH CTPOCHUSA AaTOMOB. Hemerammer — IIPpOCTBIC BCIICCTBA.
3aBHCUMOCTh CBOWMCTB TajJOT€HOB OT WX IIOJOKEHHSI B HepHOﬂquCKOﬁ CHUCTEMC.
OKHCIUTEIBHBIE 1 BOCCTAHOBUTEILHEIC CBOMCTBA HEMETAJIOB B 3aBUCUMOCTH OT UX ITOJIOKCHUS
B psAAYy 3JICKTPOOTPULATCIIBHOCTH.

Hemoncmpayuu

Konmneknusa MeTanios.

B3aumoneiictBue MeTaqioB ¢ HeMeTaulaMu (Kene3a, IIMHKa M aJIOMUHHMS C Cepoi,
QITIOMUHUS ¢ HOJIOM, CYPBMBI C XJIOPOM, TOPEHHE KeJie3a B XJI0pe).

I'openune mMeTanios.

ATIOMUHOTEpPMUSL.

Komnexuus HemeramioB. ['opeHne Hemetamo (cepsl, pocdopa, yris). BeitecHeHne meHnee
AKTHBHBIX TAJIOTEHOB U3 PACTBOPOB UX COJIeH 00JIee aKTHBHBIMH TaJIOTEHAMH.

Mozens NpPOMBINUIEHHOW YCTAaHOBKM Uil MPOU3BOJCTBA CEPHOW KUCIOTHL. MoJenp mneuu
Uit o0kwura w3BecTHsKA. KoOJUIeKIMM TPOMYKIHMHA CHUIMKATHON MPOMBIIIICHHOCTH (CTEeKIa,
dapdopa, dasiHca, IeMeHTa pa3IMUHBIX MapoOK U Ap.).

Jlabopamopuwie onvimot

3akanka 1 OTIYCK CTalH.

O3HaKoMJIEHHE CO CTPYKTYpaMu Ceporo u 0enoro yyryHa.
Pacno3naBanue pyn xenesa.

IlIpakmuueckue 3anamus

HonyquHe, CO6I/IpaHI/Ie H pacClioO3HaBaHHUC Ir'a30B.
Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4.

Ilpochunvnvie u npogheccuonanvro 3nauumole 31eMeHmMbl COOEPHCAHUAL.

Koppo3us meTanioB: XxuMuyeckas 1 3JEKTPOXUMHUUYECKasi. 3aBUCUMOCTb CKOPOCTH KOPPO3HUH

OT yCJIOBHH OKpyxaroiei cpeabl. Knaccudukaius KOppo3uu METAILIOB IO Pa3IUYHBIM

npu3HakaM. CrocoObl 3alUThl METAIIIOB OT KOPPO3HH.

IIpou3BOACTBO Yyr'yHa U CTaJIH.

[Tomydyenue HemeTauioB (HPAKIIMOHHON MEPEroHKON JKUIKOTO BO3AyXa U JIIEKTPOIU30M
PacTBOPOB WJIN PACILIIABOB JIEKTPOIUTOB.

CunukatHasi IpOMBIIUIEHHOCTh. [IpOHU3BOACTBO CEpHOI KUCTOTHI.

[TpumepHbie TeMbl pedepaToB (JI0KIAI0B),
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WHIAWBUAYAJIbHBIX IPOCKTOB

* bHOTexXHONO0rHs U reHHas: HHKeHepus — TexHoaornu XXI Beka.

* HanoTexHOJIOTHA KaK MPUOPUTETHOE HANPABICHUE Pa3BUTUS HAYKH M IPOU3BOJCTBA B
Poccuiickoit ®eneparumn.

» CoBpeMeHHbIE METO bl 00€33apakUBaHUs BOJIBI.

* AJUIOTpOIHS METAIIIOB.

* JKu3Hb U IeATENBHOCTh BEIUKUX XUMHUKOB

* JKuzub u gesrensHocTh .M. Menneneena.

* «llepuognueckomy 3akoHy Oynyliee He TPO3UT pa3pyLICHUEM. ..»

* Cunre3 114-ro snemenTa — TpuyMd POCCUICKUX (PUIUKOB-SIEPIIHKOB.

* HM3otonsl Bogopoa.

* lcnonb3oBaHKe paOAKTUBHBIX H30TONOB B TEXHUYECKUX LIETISIX.

* PEHTreHOBCKOE M3IIy4YEHHUE U €T0 UCIIO0JIb30BAHNE B TEXHUKE U MEAMIIMHE.

* Ilna3ma — 4eTBepTOE COCTOSIHUE BEIIECTBA.

* AMop(HBI€E BelecTBa B IPUPOJE, TEXHUKE, OBITY.

* OxpaHa oOkpyxaroleil cpeasl OT XUMHUYECKoro 3arpssHeHus. KonudecTBeHHBIE
XapaKTEPUCTHUKU 3arps3HEHUs OKPYXKaOUIeH Cpenibl.

* [Ipumenenue TBepAOro U razoodpazHoro okcuaa yriepoaa (IV).

* 3ammra 030HOBOT'O DKPaHa OT XUMUYECKOIO 3arpsI3HEHUS.

» I'pyOomucnepcHble CUCTEMBI, MX KJIACCH(HUKAINS M UCTIOIH30BaHUE B PO(ECCHOHATBHOM
JESATEBHOCTH.

* KocMmernyeckue renu.

* [IpuMeHeHHe CyCcnEH3UN U 3MYJIbCUH B CTPOUTENILCTBE.

* MuHepaiibl ¥ TOpHBIE TOPOJIbI KAK OCHOBA JIUTOC(EPHI.

* PactBOpsI BOKpYT Hac. THUIBI pacTBOPOB.

* Bopa kak peareHt u cpefa JUisi XMMHUYECKOro Mpoliecca.

» JKusns u nesrensHocTh C. AppeHuyca.

* Bkiaa oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUU DJIEKTPOIUTHUECKON TUCCOLMALINN.

* YcTpaHeHHE KECTKOCTU BOJBI HA IPOMBIIIIEHHBIX MPEATPUATHSAX.

* CepHas KHCIOTa — «XJI€0 XMMHUECKON MPOMBILIUIEHHOCTHY.

* Hcnonb3oBaHue MUHEPATBHBIX KMCIOT HA NPEANPHUATHAX Pa3IMYHOI0 IPOQHIIS.

* Okxcuapl ¥ CONM KaK CTPOUTEIbHBIE MaTEPUAJIBL.

* MHcropus rurca.

» IloBapeHHast colb KaK XMMUYECKOE ChIPhE.

* MHoronaukuii kapOboHaT KajibliKs: B IPUPOAE, B IPOMBIIUIEHHOCTH, B OBITY.

* Peakuuu ropeHus Ha IPOU3BOJACTBE U B OBITY.

* BupryanbsHoe MOAENINPOBAHNE XMMHUYECKHUX IIPOLIECCOB.

*  DNEKTpOJIU3 paCTBOPOB JIEKTPOIUTOB.

* DJEKTPOJIN3 PaCIUIaBOB AIEKTPOJIUTOB.

[IpakTHyeckoe  TPUMEHEHHWE  DIIEKTpoJM3a:  paQUHUpOBAaHWE,  TabBAHOIUIACTHKA,

raJIbBAaHOCTET U

WcTopus nomyyeHus 1 MPOU3BOICTBA ATFOMUHMSL.

DNEeKTPOIUTHYECKOE MOTy4YeHUe U paUHUPOBAHNE MEJIH.

Kuznb u pestenbHocTh [, [[9BH.

Ponp MeTamsioB B UCTOpPUM 4EJNOBEYECKOW LMBHMIM3aluu. VMcTopus oTedyecTBEHHOW 4epHOMN

MeTainyprud. COBpeMeHHOE METAJLTYyPrUYeCcKOe MPOU3BOJICTBO.

Hcropusi OTE4ECTBEHHOM LBETHOM MeTaTypruu. Pojp METaloB M CIJIaBOB B HAay4yHO-

TEXHUYECKOM Iporpecce.

Koppo3us MeTaymioB 1 criocoObl 3alUThl OT KOPPO3UH.

WuepTtHble uiu 6J1aropoHbIe Tasbl.

Poxxnaromue coiau — raJloreHsl.
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* Hcropus MBEICKON CITMYKH.

* HcTopus BO3HUKHOBEHHMS M Pa3BUTHUSL OPTaHUYECKON XUMUHU.

* JKusHsb u nesrensHocTh A.M. ByTieposa.

* Buranusm u ero kpax.

* Poip oTe€4eCTBEHHBIX YUEHBIX B CTAHOBJIEHUH U PA3BUTUU MUPOBOI OPraHU4EeCKOW XUMHUH.
* CoBpeMeHHBIE NTPEICTABICHNS O TEOPUH XUMUYECKOTO CTPOEHHUS.

*  DKOJIOTMYECKHE aCIEKThl NCIOJIb30BAaHUS YTIEBOIOPOAHOIO ChIPHSI.

¢ DKOHOMHYECKHE ACIICKTHI MCKAYHAPOAHOT'O COTPYAHUUCCTBA 10 HUCIIO0JIB30BaHHUIO

YTJIE€BOAOPOAHOTO ChIPBSI.

* Hcropust OTKpHITUS M Pa3pabOTKU ra3oBbIX M HE(PTIHBIX MECTOpOXXIeHMH B Poccuiickoit

denepauuu.
*  XuMusl yrieBOJAOPOIHOTO CHIPhs U MOs Oyaymias mpodeccus.
*  VYT1IeBogopoAHOE TOTUIMBO, €0 BUIBI M HA3HAUEHUE.
* CuHTeTHYECKHE KaydyKU: UCTOPUS, MHOTOOOpa3ue U MepCreKTUBEI.
* Pe3uHOTEXHUYECKOE TPOU3BOICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.
* (CBapo4HO€ NMPOU3BOJCTBO U POJIb XUMHUHU YIIJIEBOJOPOIOB B HEM.

* Heptpb u ee TpaHCHOPTHPOBKA KaK OCHOBAa B3aMMOBBIFOJJHOTO MEXKIYHAPOJHOIO

COTPYAHHUYICCTBA.

Pasznen BUOJIOTI'USA
Bsenenue
OO0bexT u3yueHust Onosiorun — xuBas npupoza. [IpuzHaky KUBBIX OPraHU3MOB U UX
MHOrooOpasue. YpoBHEBas OpraHu3alus )KUBOW MPUPOIBI M 3BOJIOLUS. MeTOoAbI TO3HAHUS
XKHUBOU Tpupoabl. O01re 3aKkoHOMEepHOCTH Orooruu. Poib 6ronorun B popMupoBaHuN
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U MIPAKTUYECKON AEATEIbHOCTH JIIOIEH.
3HavyeHne OMOJIOTHH MTPH OCBOSHHUH MPOGECCHI U CIICIIHATLHOCTEH CPETHETO
npogeccuoHaIbHOTO 00pa30BaHHU.
JdemoHcTpanuu:
buonoruueckne cucTeMbl pa3HOrO ypOBHS: KJIETKa, OPraHU3M, HOIYJIALHNS, YKOCUCTEMA,
ouocdepa.
ITapcTBa *KUBOW IPUPOABL.

1.VYEHME O KJIETKE

XuMuyeckasi opranuzanus kietku. Kinetka — snemeHTapHas )KuBasi CUCTEMa U OCHOBHAsI
CTPYKTYPHO-(DYHKIIMOHAJIbHAS €IMHHIIAa BCEX KUBBIX OPraHU3MOB. XUMHUECKasi OpraHu3anus
kjeTku. OpraHuyeckrie 1 HeOpraHWYeCKUe BEIIEeCTBA KJIETKU U JKUBBIX OpraHu3MoB. benku,
YTJIIEBOJBI, TUMH/IbI, HyKJIE€MHOBBIE KUCIIOTHI U UX POJIb B KJIETKE.

Crpoenue u pyHkiuu kietku. [Ipokapuornyeckue u 3ykapuoTH4ecKHe KIeTKU. Bupychl kak
HekseTouHast popMa )KM3HU U UX 3HaueHue. bopr6a ¢ BupycHbiMu 3aboneBanusmu (CIINI u
np.) Luromasma u kinerouHas MemOpaHa. OpraHoubl KJIETKH.

OOMeH BellecTB U peBpallleHre YHePTuu B KieTke. [Imactnyeckuii u sHepreTudeckuii oOMeH.
Crpoenue u ¢pynkuuu xpomocom. JJHK — Hocutens HacneacTBeHHON HHGOpMAITIH.
Perumkanms JIHK. I'en. I'enernueckuii koa. buocunres Oenka.

KuzneHnsblit nuki kinetku. Kietku u ux pazHooOpasue B MHOIOKJIETOYHOM OpraHU3Me.
KnerouyHast Teopust CTpO€HUSI OPTaHU3MOB.

JdemoHcTpanuu:

Crpoenue u ctpykrypa Oenka. Ctpoenue monekyn JJHK u PHK. Perunkarus JJHK.

Cxembl sHEpreTHUecKoro oOMeHa 1 OMocuHTe3a Oelnka.

CrpoeHue KIeTOK NPOKapuoT U 3yKapuoT, CTPOEHHE U MHOT000pa3ue KIETOK pacTeHUH U
YKUBOTHBIX.

CrpoeHue Bupyca.
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IIpakTHYecKue 3aHATHS:
[TpakTuueckas padota Nel « CTpykTypa O€IKOBON MOJIEKYIIbI.
JlabopaTtopHnas padota Ne 1«M3yueHue cTpoeHHs KJIETKU MOJ MUKPOCKOTIOM).

2.0P'AHU3M. PASMHOXEHUE U UHANBUAY AJIbHOE PA3SBUTUE OPTAHU3MOB
Pasmuoxenne oprannzmoB. Opranusm — enuHoe 1ejaoe. MHOroodpasue opraHu3MoB.
Pa3zMHoOxeHne — BaxkHeHIIee CBOMCTBO KUBBIX opraHu3MoB. [losoBoe u 6ecrionioe
pa3MHOXKEHUE.

Muto3. Meiio3. OOpa3oBaHHe IOJIOBBIX KJIETOK M OIUIONOTBOpeHUE. IHIUBHyaIhHOE
pa3BUTHE OpraHu3Ma. DMOPHOHATBHBIN 3Tan OHTOreHe3a. OCHOBHBIC CTAAUKM IMOPHOHAIBLHOTO
pa3zButusa. CXOJCTBO 3apojibliliel IpeICTaBUTeNeH Pa3HbIX IPYIII O3BOHOYHBIX KaK
CBUJIETEIBCTBO UX BOJIOLHUOHHOTO POJACTBA. [I[puunHbI HApyIIEHU B pa3BUTUU  OPTaHU3MOB.
NuauBuayanbHOE pa3BUTHE YelloBeka. PenpoaykruBHoe 310poBbe. [locnencTBus BAUsHUS
AJIKOT0-J151, HIKOTHHA, HAPKOTUYECKHUX BEILIECTB, 3arPsA3HEHUS CPE/ibl HA pa3BUTUE YEIIOBEKA.
JdemoHcTpanuu:

MHuoroo6pasue opraHu3MOB.

OOMeH BellecTB U MpeBpallleHue 3Hepruu B kietke. dotocunTes.

®dororpaduu cxeM cTpoeHust XpoMocoM. Cxema cTpoeHus TeHa.

Jlenenue knetku. MuTo3.

becrnonoe pazmHoxxenue oprann3MoB. OOpa3zoBaHHE MOJOBBIX KIETOK.

Meiios.

OmnonoTBopeHue y pacteHuil. UTaauBuayanbHoe pa3BUTHE OpraHu3Ma.

Tunbl TOCTAIMOPUOHATIEHOTO Pa3BUTHSI YKUBOTHBIX.

IIpakTH4yeckoe 3aHsATHE:
[Tpaktuueckas padora Ne2 «CxoAcTBO 3apOoIbIIIEH TO3BOHOUYHBIX).

3.0CHOBBI TEHETHUKHU N CEJIEKIITNN

OCHOBBI yu€HUS O HACJIEICTBEHHOCTH U U3MEHUYHUBOCTH. [ eHeTHKa — HayKa 0 3aKOHOMEPHOCTSIX
HACJIEICTBEHHOCTH U U3MEHYUBOCTH OpraHu3MoB. I'. MeH1e1b — OCHOBOIOJIOKHHUK T'€HETHKH.
['eHeTnyeckasi TEPMHMHOJIOTHMST U CHMBOJIMKA.

3aKoHbI T€HeTHKH, ycTaHOBIeHHbIe . MenneneM. MoHornbpuaHoe u AUruopuiHoe
CKpelllMBaHHe XPOMOCOMHAasi TEOpHs HacleACTBEHHOCTH. ['eHeTrka nosna.

3HayeHue TeHeTUKHU IS CeNIeKIUH U MeIuIHbl. HacieacTBeHHbIe 00JIe3HN YeloBeKa, UX
NPUYHHBI 1 TPOPUIIAKTHKA.

3aKOHOMEPHOCTH U3MeHUnBOCTU. HacinencTBeHHas, MM reHOTUIINYecKast, U3MEHUUBOCTb.
MoudukaoHHas, WM HEHACIEICTBeHHAs!, N3MEHYHBOCTh. | eHeTHKa yenoBeka. [ 'eHeTnka u
MenuuHa. MarepuaibHble OCHOBBI HACJIEACTBEHHOCTH U U3MEHUUBOCTH. ['eHeTHKa u
HBOJIFOLIMOHHAs TeOopus. ['eHeTmka momyssun.

OCHOBBI CeNEeKLNU PaCTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB. ['eHeTHKa — TeopeTudeckas
OCHOBa cenekiuu. OoMalIHUBaHUE )KUBOTHBIX U BBIPALIMBAHUE KYJIbTYPHBIX pPaCTEHUN —
HauasbHble 3Tansl cenekunu. Yuenue H. M. BaBunosa o neHrpax MHOroo0pasus u
MPOMCXOXICHUS KYJIbTYPHBIX pacTeHHil. OCHOBHBIE METOJbl CEJEeKIMH: THOpUAN3aLus U
UCKYCCTBEHHBII 0TO0p. OCHOBHBIE TOCTH)KEHUSI COBPEMEHHOMN CENEKIINH KyIbTYPHBIX
pacTeHMii, IOMAIHUX UBOTHBIX M MHUKpPOOPTaHHU3MOB.

buortexHosnorus, ee JOCTUKEHHS U EPCIEKTUBBI pa3BUTHSL.

JdemoHcTpanuu:

MonorubpunHoe u turudpuaHoe ckpemunanue. [lepekpect xpomocom.

CuemneHHoe HacieoBanue. Myranuu.

LleHTpBl MHOrOOOpPa3Hs U MPOUCXOXKIEHHS KYJIbTYPHBIX PACTEHUH U JOMAIIHUX KUBOTHBIX.
['mOpuansanus. IcKycCTBEHHBINH 0TOOD.

HacnencrBenHble 00Je3HH YellOBEKa.
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Bnusane AJIKOT0JIn3Ma, HAPKOMAaHWH, KypCHHA Ha HACIICACTBCHHOCTD.
IIpakTyeckue 3aHATHSA:

[Ipaktuueckas padota Ne3 « CocTaBeHHE CXEM CKPEIIUBAHUSD).
Jlaboparophas pabota Ne2 «IlocTpoeHne BapralliOHHOTO Psifia U KPUBOI».
[Tpaktuueckas padota Ne4 «BrIsiBIeHHE MyTareHOB B OKPY>KarOIIEH cpeiey.

4. TIPOUCXOXIAEHUE U PA3ZBUTUE XXN3HU HA 3EMJIE. 9BOJIIOLIMOHHOE YYEHUE
[TponcxoxaeHne U HadyalubHbIE ITAIbl PA3BUTHS KU3HU Ha 3emiie. [ UIoTe3nl MPOUCXOKACHUS
JKU3HU. V3ydeHne OCHOBHBIX 3aKOHOMEPHOCTEH BOZHUKHOBEHUS, PA3BUTHS U CYILIECTBOBAHHUS
KHU3HU Ha 3emiie. Y CJI0KHEHUE )KUBBIX OPraHM3MOB B Ipoliecce 3Boonnu. MHoroodpasue
KUBOTO MHpa Ha 3eMJie U COBpEMEHHas €ro OpraHu3arusl.

Hctopus pa3BUTHS 3BOTIONMOHHBIX uael. 3HaueHue padot K. Jlunnes, XK. b. Jlamapka B
Pa3BUTHH SBOJIOIMOHHBIX UJeH B Orosornu. DBosronroHHoe yuenue Y. Jlapsuna.
EcrectBenHsbIi 0T00p. Posb 3BOIOIMOHHOTO YueHHs: B GOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAy4YHOM KapTUHBI MHpA.

MuxkposBonronyst 1 Makpo3Boitonus. Konuennus Buga, ero kpurepuu. Homymsauns —
CTPYKTypHasi eAMHULIA BUJA U SBONIONMH. JIBroKyIIMe cuibl aBotonnn. CHUHTETHYECKas Teopus
sBosoK. Mukpossomonus. CoBpeMeHHble MpeacTaBieHus o Bugooopazosanuu (C. C.
UYersepukos, U. U. llImansraysen). MakposBomonus. Jloka3aTeabcTBa 3BOJIOLUY.
[TprunHel BeIMupanus BU0B. OCHOBHBIE HAIIPABJIEHUS HBOJIIOLIMOHHOIO IIporpecca.
buonornueckuii mporpecc 1 OMOJIOTUYECKUN perpecc.

JdemoHcTpanuu:

Kputepun Buga. CTpyKTypa HOMYJISLNH.

AnantuBHble 0COOEHHOCTH OPraHU3MOB, UX OTHOCUTENbHBIN XapakTep. DBOJIOLUOHHOE APEBO
pacTUTEIBHOTO MUPA.

OBOJIIOLMOHHOE IPEBO JKUBOTHOI'O MUPA.

IIpeacraBuTeny peaKUX U UCYE3AIOIINX BUIOB PACTEHUN U JKUBOTHBIX.

IMpakTHYecKue 3aHATHS:

[TpakTrueckas pabota No5 « Onucanue BUIOB 1O KPUTEPUSIMY.

Jlab6opaTtopHnas pabota Ne 3 «I[Ipucrnoco0aeHHOCTh OPraHU3MOB K Cpeie OOUTAHUS.
[TpakTrueckas pabota Ne6 «OCHOBHBIE TTYTH IBOJIOLUU: apoMop(do3, HANOAAaNITaIuS,
JieTeHeparysD».

5.NIPOUCXOXIEHUNE YEJIOBEKA

AHTponorenes. Opontonus npuMaToB. COBpEMEHHBIE THIIOTE3b] O IPOMCXO0KIEHUH YEI0BEKa.
Jloka3zaTenbcTBa POJCTBA YEIOBEKA C MICKOMUTAIOIIMMU )KMBOTHBIMH. DTallbl 3BOJIOIINH
4eJI0BEKA.

Yenoseueckue pacel. POACTBO M €IMHCTBO IPOUCXOKIECHUS YeloBedeckux pac. Kpuruka
pacusma.

JdemoHcTpanuu:

YepTsl CXOACTBA U pa3IN4us 4EJI0BEKA U )KUBOTHBIX. UepThI CXOACTBA YENOBEKA U IPUMATOB.
IIpoucxoxnenue yenoBeka. YemoBedeckue pacsl.

IIpakTnyeckoe 3aHsTHE:

[TpakTrueckas padora No7 « AHaNM3 U OLIEHKA PA3JIMYHBIX TUIIOTE3 O MPOUCXOKIEHUU
YEJIOBEKAY.

6.0CHOBBGI 5KOJIOI'M1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSX OPTaHU3MOB MEX]y COOOM M OKpY X aloleh CpeIou.

Okonorndyeckne (HakTopbl, HX 3HAUCHHUE B KU3HH OPTaHU3MOB. DKOJOTHYECKHE CUCTEMBI.
BuoBas 1 npocTpaHCTBEHHAs! CTPYKTypa 3KocucTeM. [IuieBsie cBsI3u, KpyT BOPOT BEILECTB U
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IpEeBpaleHNEe SHEPTUU B 3KocucTeMax. MeXBHI0BbIE B3aUMOOTHOILIEHHSI B 3KOCHUCTEME:
KOHKYPEHLIUs, CUMOHO03, XUIITHUYECTBO, Mapa3uTu3M. McKkyccTBeHHbIE cO00IIeCcTBa -
arpo3KOCHUCTEMBI U YPOOIKOCUCTEMBI.

buocdepa — rinobanpHas skocucrema. Yuenue B. . Bepnanckoro o 6uocdepe. Poinb jxuBbix
opranu3moB B Ouocdepe. buomacca. Kpyropopot BaxkHeinx OMOreHHBIX 3JIEMEHTOB (Ha
npuMepe yriiepoja, a3ora u Jip.) B orocgepe.

buocdepa n uenosek. M3menenus B 6uocdepe. [locneacTBust 1esTEIIEHOCTH YEIOBEKA B
OKpyarolien cpene. BosaeiicTBre Npou3BOICTBEHHON NEATEIIBHOCTH HAa OKPYXKAIOLIYIO Cpely B
oOmacTtu cBoeit Oyaymieii mpodeccuu.

OKOJIOTHs KaK TEOPETHYECKasi OCHOBA PAllMOHAIBLHOTO MPUPOAOIOIB30BaHUSA U OXPAHBI
npupobl. Hoocdepa. [IpaBuina moseaeHus 0aeH B OKpYKarOIIEH MpUpoIHON cpene. bepexHoe
OTHOIIIEHHE K OMOJIOTHYECKUM O0BEKTaM (PACTEHUSM M KUBOTHBIM M UX COOOILIECTBAM) U UX
OXpaHa.

JdemoHcTpanuu:

Okonorndyeckue (HakTOphl U UX BIUSHUE HA OPTaHU3MBI.

MexBU0BbIE OTHOILIEHHS: KOHKYPEHIIUS, CUMONO03, XUITHUYECTBO, TAPa3UTU3M. SIpyCHOCTb
pacTU-TENBHOTO COOOIIECTRA.

[TumeBsle 1ienu u cety B OMOLIEHO3€. DKOJIOTHYECKUE MHUPAMUIBL.

Cxema 3KOCHUCTEMBI.

KpyroBoport BeliecTB U npeBpalieHue 3Hepriun B skocucteme. buocgepa.

Kpyrosopor yriepoaa (a3ota u ap.) B Onocdepe. Cxema arpodKOCUCTEMEI.

Oco060 oxpaHsiemble IpUpOIHbIe TeppuTopun Poccuu.

IIpakTHYeckue 3aHATHSA:

[Tpaktuueckas pabora Ne§ «CpaBHUTENbHAs XapaKTEPUCTUKA OMOTeOL€HO3a U arpoIieHO3ay.
[TpakTrueckas padota Ne9 « CocTaBiieHHe MHUILEBBIX LENeii».

7.bMOHUKA

bruonmka kak 0HO U3 HaNpaBJIeHUI OMOJIOTHH U KHOepHETUKU. PaccMoTpeHre OMOHUKON
ocobeHHocTe MOP(HOPHU3HOTOrUYECKON OPraHU3alMK KHUBBIX OPIraHU3MOB U UX UCIOJIb30BaHUS
JUISL CO3JJaHMsI COBEPILIEHHBIX TEXHUYECKUX CUCTEM M YCTPOMCTB 10 aHAJIOTUU C KUBBIMU
CUCTEMAaMH.

JdemoHcTpanuu:

Mogenu ckiiaauaToi CTpYKTYpBbl, UCIIOJIb3YEMON B CTPOUTENLCTBE. TpyOUaThie CTPYKTYpHI B
JKUBOU IIPUPOJE U TEXHUKE.

AdpoaMHAMHMYECKHE U THAPOAVMHAMUYECKNE YCTPONUCTBA B KUBOU MIPUPOJIE U TEXHUKE.

Temsbl pedepaToB, T0KIA0B, HHIUBUAYATBHBIX IPOEKTOB.

1)Ycnexu coBpeMEHHOM r€HETUKH B MEUIIMHE U 3/[paBOOXPaHEHUHU.

2)CoBpeMeHHbIE IPEICTABICHUS O 3apOKICHUH XKU3HU. PaccMOTpeHue 1 olieHKa pa3IngHbIX
TUIIOTE3 TPOUCXOXKICHUS

3)CoBpeMeHHBIN dTall pa3BUTHA YeoBedecTBa. YenoBeueckue pacbkl. OnacHOCTh pacu3ma.
4)Bnusinue OKpy KarolIe cpe/bl U €€ 3arpsi3HeHUs] Ha Pa3BUTHE OPTaHU3MOB.

5)Bnusinue KypeHusi, ynoTpeoieHus alKoroias 1 HApKOTHUKOB POAUTEISIMU Ha SMOPUOHATIEHOE
pa3BUTHE peOCHKA.

6)BunoBoe u s3xooruyeckoe pazHoodOpasue OMoleH03a Kak OCHOBA €ro0 YCTOHYMBOCTH.
7)PaznuuHble HKOJIOTHYECKUE MTUPaAMUbl U COOTHOIIECHUSI OPTaHU3MOB Ha KaXJA0W UX CTYIICHH.
8)Posib mpaBUTEILCTBEHHBIX U OOIIECTBEHHBIX KOJOTHUYECKUX OPTaHU3AIMi B COBPEMEHHBIX
Pa3BUTHIX CTpaHaX.

9)OnacHocTh r100anbHBIX HapylIeHUI B Ouocdepe. O30HOBbBIE «IBIPBD», KUCIOTHBIE JOMKIU,
CMOTH U UX IPEIOTBpAIlCHHE.
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Pazgea DKOJOI'UsL
Beenenue.

OOBEKT N3yUYeHUs IKOJIOTUN — B3aUMOJCHCTBHUE )KUBBIX cucTteM. McTopus pa3Butus
3KOJOruu. MeTo1bl, UCIIOJIb3yEeMbIE B SKOJIOTUYECKUX UCCIeN0BaHMsIX. Poib skonoruu B
(GbopMHPOBaHUM COBPEMEHHON KapTUHBI MUPA U B MPAKTUUECKOU IEATETLHOCTH JIFOICH.
3HaueHNe SKOJOTUU B OCBOCHUH MPOQECcCHii U CIEINATbHOCTEN CpelHero mpoheccuoHaaIbHOTO
o0pa3oBaHwsl.

I. Oxouaorus kak HayYHasi JUCHHUILJIMHA.

O6mas 3xosorus. Cpena oouranus u GakTopsl cpepl. OOIuMe 3aKOHOMEPHOCTH
neiicTBus pakTopoB cpebl Ha opranusMm. [lomymsmus. Dkocucrema. buocdepa.

CouunanabHas 3kojorus. [Ipenmer uzydenus coruanbHoi skonoruu. Cpena,
OKpYKaroIias 4yeloBeka, ee cnenuduka u coctossuue. [loHaTue «3arps3HeHue cpes».

Ipukaagnas 3K0J0rusA. DKOJOTHYECKUE TPOOJIEMBI: PETHOHAFHBIE U TII00aTbHEIE.
[Tpu-ynHBI BOBHUKHOBEHUS TTI00ATBHBIX SKOJIOTHUECKHUX POOIIeM.

JlemMoHCTpauMu.

Dkosnorudeckre PakTopbl U UX BIUSHUE HA OPTaHU3MBI.

MG)KBI/IILOBI)IC OTHOIICHHA: KOHKYPCHIWA, CI/IM6I/103, XUIMHUYCCTBO, ITAPASUTU3M.

IIpakTH4eckoe 3ansaTHE Nol

«Ormnucanue AHTPOITIOI€HHBIX N3MEHEHHUH B €CTECTBEHHBIX IPpUPOAHBIX J'IaHI[IHa(l)TaX
MECTHOCTH, OKPY>KaloIleil 00y4aroerocs».

II. Cpena oOuTaHus Ye10BeKa U IKOJIOTMYECKast 0e30I1aCHOCTb.

Cpena odutanus yesoBeka. OKpyXKaromiasi 4eJIoBeKa cpe/ia U €€ KOMIIOHEHTHI.
EctecTBeHHas U UCKyCCTBEHHas cpenibl 0OMTaHus yesnoBeka. ConuanbHas cpefa.

I'opoackas cpena. ['oponckas kBapTupa u TpeOOBaHUS K €€ 9KOJIOTHIECKON
6e3onacHocty. lllym 1 BuOpanus B ropoACKUX yciaoBusX. BiausHue nuryma u Bubpauuu Ha
3JI0pOBbE TOPOJICKOTO YeJIOBEKa.

DKOJOrM4eCKHEe BOIIPOCHI CTPOUTENBCTBA B FOpoJie. DKOJIOrMUecKrue TpeOoBaHUs K
OpraHMU3allK CTPOUTENHCTBA B ropoie. MaTepualbl, UCIIOJIb3yeMbI€ B CTPOUTENBCTBE JKUIIBIX
JIOMOB M HEXKWJIBIX MomenieHui. x skomornueckast 6e3omacHocts. KoHTpoIb 32 KauyecTBOM
CTPOUTENHCTBA.

Ceabckasn cpena. OcoOCHHOCTH Cpe/Ibl OOUTAHHS YEIOBEKA B YCIOBHUSAX CEITLCKOM
MecTHOCTH. CeNbCcKoe X03sIMCTBO U €T0 SKOJIOTHYECKHUEe MPOOIEeMBI.

JdemoHcTpaums.

Cxema arposKoCUCTEMBI.

IIpakTuyeckoe 3anaTHE No2

«Omnucanue XUIUIIA YeI0OBeKa KaK HCKYCCTBEHHOM SKOCUCTEMBD.

I1. Konnenuusi ycToifuynBOro pa3BuTusi.

Bo3HuKHOBeHHE KOHIENIUH YCTOHYMBOI0 pa3BUTHSL. [ 100abHble d9KON02UYECKUe
npooaemsl U cnocoobwvl ux peuitenus. BO3ZHUKHOBEHUE KOJOTUYECKUX MOHITUH «yCTOWYMBOCTDH)»
U «yCTOMYMBOE Pa3BUTHUEN.

«YcToiiunBoCTH U pa3BuTHE». CIIOCOOBI PEHICHHUS YKOJIOTHYECKIX POOIIeM B paMKax
KOHLETINH «Y CTONYMBOCTD U Pa3BUTHE». JKOJIOTMUECKUHN CIIE] U MHIEKC YEIOBEYECKOTO
pa3BuTui.

JdemoHncTpanmu.
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Hcnonb30oBaHue pecypcoB U pa3BUTHE YEIOBEYECKOTO MOTEHIIAANIA.
NHpaekc «KUBOI MIaHETHI.

OKOJIOTUYECKHH CIIE].

IIpakTyeckoe 3ansaTue Ne3

«PernieHne K0JI0TMUECKUX 3a/1a4 Ha YCTOMYUBOCT U PA3BUTHE.

IV. Oxpana npupoasl.

IIpuponooxpannas 1eATeNAbHOCTD. M cmopus oxpanvl npupoost 6 Poccuu. Tumbl
OpraHM-3alliid, CIOCOOCTBYIOIUX OXpaHe Mpupoabl. Oco00 oxpaHsieMble TPUPOIHBIE
TEPPUTOPHUHU U MX 3aKOHOJIATEIBHBIN CTaTyC. DKOJOTUUECKHE KPUUCHI U YKOJIOTHUECKUE
CUTyaluu. JKoJoruyeckue mpoodnemsl Poccun.

IIpupoanbie pecypchbl 1 UX oxpana. [IpupoaHO-TeppUTOPHATHHBIE ACTIEKTHI
sKooruueckux npoduem. [IpupogHsie pecypebl v criocoObl X oxpaHbl. OXpaHa JIECHBIX
pecypcoB B Poccuu. Bo3mokHOCTH ynpaBieHHs 3KOJIOTHYECKUMH CUCTEMaMU (Ha IpUMepe
JIECHBIX OMOTEOIIEHO30B U BOJAHBIX OMOIIEHO30B).

JemMoHCTpaumu.

SpycHOCTH PacTUTENBHOTO COOOIIECTRA.

[TunieBble TIeNH U CETH B OMOTICHO3E.

KpyroBoport BelecTB 1 npeBpalieHnue JHePTUn B SKOCHCTEME.

Oco00 oxpaHsieMbIe IPUPOIHBIE TeppuTopun Poccuu.

IIpakTH4eckoe 3anaTHE Ned

«CpaBHUTEIBHOE ONMHUCAHUE €CTECTBEHHBIX MTPUPOIHBIX CUCTEM U arpPOIKOCUCTEMBD.

IIpuMepHBIE TEMBI JOKIAI0B.

1)Bo300HOBIIsIEMbIE U HEBO30OHOBIISIEMBIE PECYPCHI: CITOCOOBI PEIICHUS TTPOOITIEMBI
MCYEPIIaEMOCTH.

3) Uctopus u pa3BuTue KOHIENIUHA YCTOMYUBOTO PA3BUTHS.

4) Oxpyxaromas cpejia ¥ €e KOMIIOHEHTBI: Pa3JInUHbIE B3IJIS/IbI HA OJHY MPOOIeMy.

5) OCHOBHBIE 3KOJIOTUYECKHE TPUOPUTETHI COBPEMEHHOI'O MHUpa.

6) Oco60 HebIaronpusATHHIE B 3KOJIOTMYECKOM OTHOIIEHUH TeppuTtopun Poccuu:
BO3MOYKHBIE CTIOCOOBI pEIICHUS TTPOOIEM.

7) Ocobo oxpaHseMble IPUPOHBIE TEPPUTOPUU U UX 3HAYCHHUE B OXPAHE NIPUPO/IBL.

8) IlomynsAuus Kak 3KOJ0THYecKas €IMHULIA.

9) IIpuurHBl BOSHUKHOBEHUS 3KOJIOTMYECKHX MPOOIIEM B TOpOJIE.

10) IIpoGaembl BOAHBIX PECYPCOB U CIIOCOOBI X pemieHust B Poccun.

11) IIpo6nembl MOYBEHHOM 3p0o3uu U criocoOkI ee pemieHus B Poccun.

12) IIpoGnembl yCTONUHUBOCTH JIECHBIX 3KocucTeM B Poccuu.

13) Cucrema KOHTPOJIS 3a SKOJIOTHYECKOH Oe3omacHocThIO B Poccun.

14) CoBpeMeHHbIE€ TpeOOBaHUS K IKOJIOTHYECKOW O€30MaCHOCTH MPOTYKTOB MUTAHUS.

15) CtpykTypa 2KOJIOTHYECKON CUCTEMBI.

16) TBepabie ObITOBBIE OTXO/IBI U CLIOCOOBI pelIeHHsI TPOOIEMBbl UX YTHIN3ALUH.

17) DHepreTuyeckue pecypehl v mpodiaeMa uX UCUepIaeMOCTH.



2.2. TemaTuyeckuii njiaH u cogep:xkanue yueonou mucuuninabl PU3NKA U ECTECTBO3HAHUE

HanmenoBanue Conep:xanue yueOHOro MaTepuaJia, Jjadopartopubie padoThl M NPAKTHYECKUE 3aHATHS, Oo6bem YpoBennb
pa3aesioB U TeM caMoCTOsITe/IbHAasl padoTa o0y4yarouuxcst qacoB / OCBOCHHUS
3a4€eTHBIX
eIMHHIL
1 2 3 4
Pa3znen ¢pusuka 126/3,5
BBenenue Coneprxkanne y4eOHOTo MaTepurara;
1 | ®usuka-Hayka o npupoje. Pusnueckne BEIUUNHBI, €AUHHUIIBI UX U3MEPEHMUS. 2 1
2 | JlabopaTopHas padora Nel 2 2
«OmnpepeneHne MIOTHOCTH TBEPAOTO TEIa»
CamocrosiTenpHas pabora: 2
BrinosiHeHUE 3a1aHUH 110 TEME
Pazgea 1. Mexanuka. 3
Tema 1.1. ConeprkaHue y4eOHOro MaTepuaa: 2,3
Kunemartuka. 1 | Kunemaruka. Buasl MeXaHHUeCKOTo IBUKECHUS 2
JlabopaTopHas padora Ne2 «OnpezeneHue yCKOpeHUs NP PaBHOYCKOPEH. ABMXKEHUN 2
CamocTrosTenpHas padora: 2
Oo0si3aresbHas noMmamnsasa padora Nel «IlapameTpsl paBHOYCKOPEHHOTO ABUKEHUS
BrinosiHeHue 3a1aHui 10 TEME
Tema 1.2. Innamuxa. Copepxanne yueOHOro MaTepHana; 2
1 | 3akons! HeroToHa. 2
2. | TI3Nel.Busl cuit. 2
CamocrosiTenpHas padora: 2
Brinonnenue 3aganuii mo teme «3akoHbl HeroToHa»
Tema 1.3. 3akoHbl Coneprxkanue y4eOHOro MaTepuara: 2
COXpaHeHUA 1 | 3aKkoHBI COXpaHEHUSI B MEXAHHUKE. 2
2 | [I3Ne2Pemienue 3aau no TeMe «3aKOHbI COXpaHEHUs". 2
CamocrosTenpHas padora: 2

BrinosiHeHUE 3a1aHUM 110 TEME 3aKOHBI COXPAHEHHS.
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Paznen 2. Moaekyaspaasi pu3uka u TePMOAUHAMMKA.

Tema 2.1. OcHOBBI Copepxanue y9eOHOro MaTepuaa; 2,3
MOJIEKYJISIPHO- 1 | OcHoBubie nonoxxkenusds MKT. Jlapnenue. TepMoauHaMuueckasl Temneparypa 2
KHHETH4YeCKO Teopum 2. | I'azoBbIe 3akoHBI. M30mpOIIECCHI. 2
(MKT). 3. | JIabopaTopHas padora Ne3 "[IpoBepka 3akoHa boins-Mapuorra" 2
CamocrosTenpHas padora: 3
BrinosiHeHUE 3a1aHUI 110 TEME Ta30BbIE 3aKOHBI.
O/JIP Ne2 "M3onpoueccs ".
Tema 2.2. OcHOBBI Conepxanne y4eOHOT0 MaTepuaa; 2
TEPMOJAUHAMHUKH. 1. | 3aKOHBI TEPMOJUHAMUKH. 2
CamocrositenpHast paboTa: BeimoHeHne 3aganuii mo Teme 1
Tema 2.3. CBoiicTBa Copepxanne yueOHOT0 MaTepHana;
MapoB, *KUAKOCTel 1. | JlabopaTopHo-npakTHuyeckasi padora Ned4 «OnpeneneHue napamMeTpoB BIAKHOCTH BO3AyXa 2
TBePAbIX TeJl. B ayIUTOPUIY.
2. | Moaenb cTpoeHUs KUAKOCTH. 2
3. | JIabopaTopHas padora NeS "Omnpenencare kodQPHIMeHTa TOBEPXHOCTHOTO HATSKCHHS 2
BOJIBI»
4. | Monenb CTpOeHHUs TBEPbIX TEJ. 2
5. | JlabopaTtopHas padora Ne6 "OnpeneneHre KodQpPHUIMEHTa pacUIMPEHHs TBEPIBIX TeT MPH 2
HarpeBaHuu"
CamocTosiTenpHas paboTa : 5
BrimmonnHenue 3aganuii o TeMe o TeMe « BiiaXkHOCTE»
CamocTtosTenpHOe KoHCIeKTHpoBaHue «Kunenuey, « [IpuOopbl 1715 H3MEPEHUs. BIAKHOCTH.
Paznen 3. DuekTpoauHamMuka.
Tema 3.1. Copepxanue y4eOHOT0 MaTepuaa; 2
JyleKTpHYeCcKoe 1moJie. 1. | Dnexrpuueckuii 3apsn. 3akoH Kynona 2
2. | DaexTpudecKoe mojie, €ro XapakKTePUCTHUKH. 2
CamocTosiTenbHas paboTa : 2
Brimmonnnenue 3agaduii o TeMe
ConeprkaHue y4eOHOro MaTepuaia 2,3
1. | JIabopaTopHO-npakTHYecKas padora Ne7 2
«lTocTosiHHbIM TOK. Llenu MOCTOSSHHOTO TOKa»
2. | 113 Ne3. IlocnenoBaresibHOE M apajIeIbHOE COCIMHEHUE 2
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«PacueT Ryw»

3. | JlabopaTopHasi paGora Ne 8 2
«OmnpeneneHue y1eabHOTO COMPOTUBICHUS
4. | JIabopatopHas padora Ne9 «Onpenenenune O/[C 1 BHyTpEHHETO CONIPOTUBIICHUS 2
HWCTOYHHMKA TOKA
5. | TennoBoe neiicTBue Toka. PaboTa U MOITHOCTH TOKA. 2
6.. | JIabopaTopnasi pad6ora Nel(0 "VccrnenoBanne 3aBUCUMOCTH MOIIHOCTH, TIOTPEOJIIEMON 2
JAMIIOMN OT HAIpsKEHUs Ha ee 3aKkuMax"
CamocrosTenpHas padoTa: 6
BrinosiHeHuE 3a1aHUM 110 TEME
CamMocTosTenbHOE KOHCIIEKTUPOBAaHUE TeMbI « TeIIoBoOe IEHCTBUE TOKAY.
OJIP Ne3«Pacuet RakB.»
Tema 3.3. MarautHoe Coneprxkannue yuyeOHOTo MaTepraia 2
noJie. 1. | MarauTtHoe 1noJie, ero XapakTePUCTHKHU. 2
2. | Cuna Amnepa. DJIeKTpOU3MepHUTEIbHbIC MPHOOPHI 2
CamocrosiTenpHas padoTa: 2
BrinosiHeHUE 3a1aHUH 110 TEME
Tema 3.4. Coneprxanue y4eOHOro MaTepuaa; 2
JJIeKTPOMarHuTHast 1. | Oneiter @apazies. DNEeKTpOMarHUTHAS WHIYKIIHSI, YACTHBIN M OOIIUI CITyJai. 2
UHIYKINS.
CamocTtosTenpHas padora: 1
Brimonnenue 3aganuii mo reMe no teme "OMUNy .
Pasnen 4. Kosiebanus u BOJIHBI
Tema 4.1. Copepxanue yueOHOT0 MaTepHana; 2
Mexanuuyeckue
KOJICOAHUS ¥ BOJIHBI 1. | Mexaanueckue KoyieOaHus ¥ BOJTHBL. Y paBHEHUE, TpaduK. 2
2. | JIabopaTopHas padora Nell"OnpeneneHue yCKOpeHUs: CBOOOIHOTO MaICHUS C IIOMOIIBIO 2
MaTEeMaTUYECKOro MasiTHUKA"
CamocrosiTenpHas padora: 2
BrinosiHeHue 3aganuil mo Teme
CamMocTosTenbHOE KOHCIEKTUPOBAHUE M0 TeME «3BYK»
Tema 4.2. Copepxanue yaeOHOro MaTepuaa 2,3
JJIeKTPOMATHUTHBbIE 1. | [TPNe4«Ilepemennbiii TOk». [IepeMeHHbIN TOK ero mapaMeTpsl, rpaduk. 2
K0J1e0aHMsI M BOJIHbI. 2. | JlabopaTopHo-npakTHuyeckasi padora Nel2 «MccienoBanue 3/M KojaeOaHUM ¢ MOMOIIBIO 2
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ocumiiorpagay

3. | O/mM Bonnbl. X cBoiicTBa. 2
CamocrosiTenpHas paboTa: 3
OJIP Ne4 «IlepemeHHBIH TOK"
Boinosnnenue 3aganuii mo TeMe 1o TeMe «JIeKTPOMarHUTHbIE KOJIeOaHUsD»
Pa3nea 5. OnrTuka
Tema 5.1. BoainoBast Coneprxkanne y4eOHOro MaTepuasia 2,3
ONTHKA 1. | Cser Kak 3/M BoHA. 3aKOHBI OTpaKEHUs U nperomMyeHus. [ToHOe OTpaKeHUE CBETA. 2
2. | JlabopaTopHo-npakTHueckas padora Nel3 «OnpeneneHue nmokasaresns npesoMIeHUs 2
CTEKJIa»
3. | UnTtepdepennus, nudpakius u 1ucrepcus CBeTa. 2
4. | JlabopaTopHasi padora Nel4 "OnpenencHue JUIMHBI CBETOBOM BOJIHBI C IOMOIIIBIO 2
TG PaKIMOHHON perieTku”
5. | JIabopaTtopHas padora NelS "HabGnrogenue criekTpoB” 2
CamocrosTenpHas padora: 5
OJIP Ne5 "Pacuer cMelieHHs NIPH IPOXO0KIEHUS JIyda 4epes3 MII0CKO-NapauIeIbHYy0
JIacTUHy"
Pa3jen 6 DiieMeHTHI KBAHTOBOW (PU3HKH.
Tema 6.1 KBanroBasi Coneprxkannue yueOHOTo MaTepraia 2
ONTHKA 1. | KanroBas treopus [1nanka. KBanToBas nmpuposa cBeTa 2
2. | ®otorddekr. PorodnemenTsl. KoHTponbHas paboTa mo TeMe. 2
CamocrosiTenpHas paboTa: 2
BrinosiHeHUE 3a1aHUH 110 TEME
Tema 6.2. ®usuka Coneprxkanne y4eOHOro MaTepuasia 2
aroma. 1. | Ctpoenue aToma: IJIaHeTapHasi MOJIENb U MOCTYJaThl bopa. 2
CamocrosTenpHas padoTa: 1
BrinosiHeHUE 3a1aHUH 110 TEME
Tema 6.3. ®usuka Copep:xanue yueOHOro MaTepuana 2
aTOMHOI0 siApa. 1. | CrpoeHue aTOMHOTO siipa. SlnepHble CUIIbL. 2
JedekT macchl aTOMHBIX SiEp.
CamocrosiTenpHas paboTa: 1
BrinosiHeHUE 3a1aHUH 110 TEME
84+42
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PA3JIEJI 2 Buosorus 54/1,5
Pazpnea L.
YueHue 0 KJIeTKe.
Tema 1.1 Coneprkanre y4eOHOro MaTepuara; 1
Xumuyeckas opranusaums | 1. | Heopranudyeckue u OpraHu4ecKre BEIIeCTBa, HX POJIb B KIIETKE.
KIICTKH. IIpakTHyeckas padora « CTpykTypa OEIKOBOI MOJIEKYJIbI. 1
Tema 1.2. Conepkanue ydeOHOro MaTepuara;
Crtpoenue u QyHKIHH 1. | CTpoeHue KIETKH MPOKAPUOT, dykapuoT. Bupycel. CTpoeHue u pyHKIIUN OPTraHOUIOB 1
KJICTKH. KJICTKH DYKapHOT.
JIP «3yueHne CTpOCHUS KJIETKHU 1101 MUKPOCKOIIOMY. 1

Tema 1.3. ConeprkaHue y4eOHOro MaTepuara;
OOmeH BemecTB U 1. | Otamsl sHEpreTnueckoro oomena. dorocunres. bruonornyecknii CHHTE3 OEIKOB. 2
MpeBpalIeHIe SHEPTUU
B KJIETKE.
Paznean I1.
Pa3mHoOkeHHe M HHAMBHYAJIbHOE PA3BUTHE OPTaHU3MOB.
Tema 2.1. Cogepxanre yueOHOTo MaTepHuana;
Pasmuoxxenue opranuzMosn. | 1. | Henenne xknetku. AMuto3. Mutos3. Meio3. CiocoObl pa3MHOKEHUSI. 2
Tema 2.2. CojepkaHue y4eOHOro MaTepuaa;
WunuBunyansHoe pasButhe | 1. | OHTOreHe3. DMOpPHOHAIBHOE, IMOCTIMOPHOHAIBHOE pa3BHTHE. Bpennoe BnusHue 1
OpraHU3MOB. pa3nuyHBIX ()aKTOPOB HAa PA3BUTHE 3aPO/IBIIIA.

IIpakTueckas padbora «CX0ACTBO 3apOABIIICH TO3BOHOYHBIX). 1
Pazgea I11.
OcHOBBI TeHETHKH H CeJIeKIMH.
Tema 3.1. Copnepkanne yueOHOro MaTepuana 1
OCHOBHbIE TIOHATHUS U 1. | Hpenmer u 3anaun renetikn. OCHOBHBIE OHSTHS, METOIBI M 3AKOHBI TCHETHKIL
3aKOHBI TEHETUKH. IlpakTuueckas pa6ora « CocTaBieHHE CXEM CKPEIIMBAHUSD. 1
Tema 3.2. CojeprkaHue y4eOHOro MaTepraa
3aKOHOMEPHOCTH 1. | MonorubpuaHoe u AWTrMOpHIHOE CKpemuBaHue. B3aumopeicTBue asieneid. 3akoH 1
HACJIEACTBEHHOCTH U T.Moprana. Pemenue 3a1ay.
M3MCHYMBOCTH. 2. | Buasl uaMeHunBocTd. MyTanmoHHas u MoIu(UKAIIMOHHAS H3MEHUYHUBOCTb. ]
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Bapuanmonnsliii psa u kpusas. Hopma peakuuu. 3axkon H.M. BaBusosa.

JIP «IlocTpoeHue BapuallMOHHOTO Psiia U KPUBOMD. 23
Tema 3.3. Copepxanne yueOHOT0 MaTepuaa 2
OCHOBBI CEJIEKIIUU 1. | [Ipenmer u 3amaun cenekuuu. LIeHTpbI MPOUCXO0XKACHUS KYJIbTYpHBIX pacTeHuid mo H.M.
pacTeHu#, )KUBOTHBIX U BaBmioBy. OCHOBHBIE METOIbI CEJICKIIMM PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
MHUKPOOPraHHW3MOB. IIpakTnueckasi pabora «BblsiBlieHHE MyTareHOB B OKPY>KAIOIIEH Cpeaiey.
Paszpen IV.
IIpoucxo:xaenne U pa3BUTHE KU3HU HA 3eMJie. IBOJIIOIIMOHHOE YYeHHE.,
Tema 4.1. Coneprkanne yueOHOro MaTepuana 3
[IpoucxoxaeHne 1 Hayaib- 1 A K
. HaJu3 U OIIEHKA Pa3IMYHBIX TUIOTE3 MPOUCXOXKAeHUs1 *u3HU. KpaTkas uctopus

HBIE ATaMbl PA3BUTHUS KU3HU PASBUTHS XH3HK Ha 3eMIe.
Ha 3emuie.
Tema 4.2. Coneprxkanne yueOHOTo MaTepuana
Mcropns p a3EHTH’I OBOJIO- 1 3HakoMCcTBO ¢ 3BomoIMoHHbIMU unesmu K. JIunnes, JK.b.Jlamapka, U.Jlapsuna. Bun,
TTMOHHBIX HIICH. €r0 KpUTEPUH U CTPYKTYpa.

IIpakTHyeckasi padora « Onucanue BUAOB 0 KPUTEPUIM.
Tema 4.3. ConeprxaHue yueOHOro MaTepuaa 2
MuKpOIBOTIOL 1 MAKPO- 1. | bopnb6a 3a cymectBoBanue. EctectBenHslit 0T60p. IIprucnocobneHHOCTh OpraHu3MOB —
IBOJIONHA. pe3yNbTaT AEUCTBUS €CTECTBEHHOTO 0TOOpa. [ TaBHbIe MyTH U HANpaBICHUS SBOIOIIH.

2. JIP «IIpucrnoco0aeHHOCTh OPraHU3MOB K Cpe/ie»

IIpakTuyeckas padora « OCHOBHBIE ITyTH SBOIIOIHH: apoOMOP(O3, UANOATANTALINS,

JIereHeparysy.
Pasnen V.
IIpoucxoxaenne 4yej0BeKa.
Tema 5.1. Coneprxanue yueOHOro MaTepuaa 3
AHTpOTIOTCHES. 1. | Joxa3aTenbcTBa NMPOUCXOXKICHMS YeiaoBeKa J[BHKyIHMEe CHiIbl aHTPOIOreHe3a. JTalbl
Hlenoseucckme pack!. SBOJIIOLIMK 4YesioBeKa. YenoBeuecKkue pachl, EAMHCTBO X IPOUCXOXKICHHUS.

IIpakTnyeckas padora «AHaJIW3 U OIEHKA pA3IUYHbIX THUIOTE3 O MPOUCXOKICHUU

YEJIOBEKay.
Pa3nea VI.Dkocucrema
Tema 6.1. Coneprxanue yueOHOro MaTepuaa 2
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Dkojorus-Hayka o B3aumo- | 1. | Dxomormdeckue (akropel. CTpykTypa OmoreorieHo3a. llemm muTtanus. ATpPOICHO3HL. 1
OTHOILICHUSAX OPTaHU3MOB. OxpaHa 2KOCHUCTEM.
IMpakTnyeckas padora «CpaBHUTEIIbHAS XapaKTEPUCTHKA OMOTEOIICHO3a U arpOIIEHO3a). 1
Tema 6.2. Copnepkanue y4eOHOro MaTepuaa
buocdepa-rinodbansHas 1. | buocthepa u cBoiictBa Omomaccel. YueHue Bepnanckoro o 6mochepe. Kpyrosopor 3
skocucrteMa. buocdepa u BemecTB. buocdepa m uyenoBek. Hoochepa. Oxpana Ouo-cepbl U TEPCICKTHUBHI
Yye-JIOBEK PaALMOHAIBHOTO TMPUPOJIONOJIb30BAHUSL.
IIpakTnueckas padbora « CocTaBjeHHE MUIIEBHIX IEMEH. 1
Paszpnea VII.
Tema 7.1. Coneprxanue yueOHOro MaTepuaia
bruonnka kak omHO W3 | |, [Tpumepsr HCIIOJIb30BaHUSA B XO35IUCTBEHHOMN JIEATEITbHOCTH 4eJI0BEKA
HaIpaBIICHUH pasBUTHA MOPGOPYHKITMOHAIBHBIX YePT OpraHU3allMd OPTraHW3MOB MPU CO3JAHUU TEXHHUYECKHUX 2
KHOCPHETHKH. CHUCTEM B CTPOUTEJILCTBE.
PA3JIEJI 3 DKkoJiorust 45/1,25
Beenenue OOBeKT U3y4YeHHUs HIKOJIOTHH — B3aUMOJICHCTBUE KUBBIX cucTeM. MlcTOpHst pa3BUTHS U 1
MeTO/IbI 3K0J0THH. Posb 5K010THHN B POPMUPOBAHUN COBPEMEHHON KapTHHBI MUPA.
3HaueHue YKOJOTUU B OCBOSHUH MPOQECCHIi U CIICIIHATTLHOCTEN CPETHETO
poheCCHOHATBHOTO 00pa30BaHUsI.
Paszgea L.
JKOJIOTHSI KaK HaY4YHasl IMCUMILJIMHA.
Tema 1.1 CopepxaHue y9eOHOT0 MaTepuaa; 1
OO61mas sKonorus. 1. | Cpena oburtanus u ¢akropsl cpeabl. OOIIMEe 3aKOHOMEPHOCTH JIEUCTBUS (HaKTOPOB
Cpe/ibl HA OPTaHU3M..
2 | [Monmynsuus. Dxocucrema. buocdepa 2
Tema 1.2. ConeprkaHue y4eOHOro MaTepuara: 2
ConuanbHas SKOJIOTHSL. 1. | Ilpenmer wu3yueHus coumanbHOM sKojoruu. Cpena, OKpyKarollas YeloBeKa, ee
cnernduka u cocrostare. [ToHITHE «3arpsS3HEHUE CPEIIBIY.
CamoctosaTenbHast pabota: coctaBieHue TaOmuIBl «COCTOSHUE OKpYXKarollen 3
Cpebl».
Tema 1.3. ConeprkaHue y4eOHOro MaTepuara:
IIpukiagHas SKOI0rusl. 1. | OKOJIOTHYECKHE  MPOOJIEMBI: riobanpHble.  [IpuunHbL 2

PErHOHAJIbBHBIC )48
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| BOSHMKHOBEHHMSI TTI0GATBHBIX DKOIOTHYECKUX ITPOGIIEM.

IIpakTHyeckas pabora
«Omnucanue AHTPOIIOTCHHBIX N3MEHEHHH B €CTECTBEHHBIX MMPUPOIHBIX naquna(bTax
MECTHOCTH, OKpYKaroIel 00yJarouerocs.

CamocrosiTenpHas pabora:

Brinonuenue noknana, npesenranuu «Ocobo HeOIaronpuaTHeIe B 9KOJIOTHIECKOM
OTHOIIEHUHU TEPPUTOPHH Poccru: BO3MOKHBIE CTIOCOOBI PEIICHUS TIPOOIIeM;
«Okonoruyeckue npobdaembl Poccun v crnoco0bl X PEIICHUSY.

Pazpea I1.

Cpena oOuTaHMsI YeJI0BEKA U IKOJOTrHYeCKasi 0€3011aCHOCTb.

Tema 2.1.
Cpena oburanus 4emoBeKa.

CopneprxaHue yueOHOro MaTepuaa;

1. | Okpyxaromiast 4eoBeKa cpejia u €€ KOMIOHEHThI. ECTeCTBeHHAast U UCKYCCTBEHHAs
cpenpl obutanus yenoeka. ConpanbpHas cpena.

Tema 2.2.
I"opojckas cpena.

Conepkanne yueOHOro MaTepHaa:

1. | F'opoackas kBapTHpa U TpeOOBaHUS K €€ IKoJornueckoi 6esonacHoctu. llym u
BUOpAIys B TOPOACKHX YCIOBUAX. BimsiHue mryma v BUOpaIiuy Ha 370pOBbE
TOPOJCKOrO Y€JI0BEKa.

2. | DKOJOTrHY€eCKHEe BOIIPOCHl CTPOUTENBCTBA B ropojie. Matepualibl, HCIOJIb3yEMBbIE B
CTPOUTEIBCTBE KUJIBIX JOMOB U HEXUJIBIX TOMEIIEHUM, UX IKOJIOTHYeCcKas
6e3omnacHocTh. KOHTpOIIb 32 KaUeCTBOM CTPOUTENIHCTBA.
IIpakTuyeckass padora «OnucaHue OKWIMIIA YEJIOBEKa KAaK HUCKYCCTBEHHOM
9KOCHCTEMBI».
Tema 2.3. ConeprkaHue y4eOHOro MaTepuaia
Cenbckas cpena. 1. | OcobGeHnHocTH Cpebl OOUTAHUS YETIOBEKA B YCIOBHSIX CEIbCKOW MECTHOCTH.
Cenbckoe X035HCTBO M €r0 9KOJIOTHYECKHE MPOOIEMBI.
CamocTosaTenbHasi paboTa: BBIIOJHEHHE JOKJIana, mnpe3eHTanun «lIpudauHbl
BO3HHKHOBEHUS SKOJIOTUYECKHUX MPOOJIEM B TOPOJIE»; COOOIICHHUS
«TBepzpie OBITOBBIE OTXO/IBI U CLIOCOOBI pelIeHHs MPOOIEMBbl UX YTHIN3ALUN.
[ToaroroBka cooOuieHnii « BiusiHue 1ryma Ha 30pOBBEY.
Pazpgea I11.
Konuenuusi ycToiiunBoro pa3Burusi.
Tema 3.1 Copepxanne yueOHOTO MaTepHana;

Bo3aukHOBEHHE KOHIICIIITNN

1. | ['moGasbHBIE PKOTOTHYECKHE TTPOOTIEMBI M CTIOCOOBI UX pellieHusl. Bo3HMKHOBEHWE
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| DKOJIOTMYECKUX NOHITUM «YCTOMYMBOCTB» U «YCTOMYHMBOE PA3BUTHE.

TOM OTO PasBUTILTL.
ema 3.2, ©

VY CTON4YMBOCTh U pa3BUTHE.

ConeprxaHue yueOHOro MaTepuana:

1. | CnocoOsl pemieHus FKOJIOrHYECKUX Mpo0IeM B paMKax KOHIENIUHU «Y CTOHYHNBOCTD
U pa3BUTHE». DKOJIOTUYECKHH CJIE M MHAEKC YeIIOBEYECKOTO Pa3BHUTHSL.

HpaRanecmm paﬁoTa « Pernrenne 3KOJIOTHYSCKUX 3aJa4 Ha }’CTOf/'I‘-II/IBOCTB W Pa3BUTHUC).

\9)

CamocrosrenbHas paboTa: BbIIOIHEHUE Jokiana «cropus U pa3BuTHE KOHLETIUH
YCTOMUYMBOIO Pa3BUTHU.
CocraBiieHHE U pelICHHE YKOJIOTHYECKUX 3a/1a4.

Pazgea IV.
Oxpana npupoabl.

Tema 4.1
[Ipuponooxpannas
NEATEILHOCTD.

Coneprxkanue y4eOHOro MaTepuara;

1. | Ucropus oxpansl npupoas! B Poccun. Turel opranuzanuii, cnocoOCTBYIOIINX OXpaHe
npupoibl. Ocob0 oxpaHseMble MPUPOIHbIE TEPPUTOPUH U UX 3aKOHOAATEIbHBIN
cTaryc.

2. | CeMuHap «9KOJOTHUECKUE KPUZHUCHI M DKOJIOTUUECKUE CUTYallMU. JKOJIOTUIECKUE
poOaembl Poccrumy.

Tema 4.2.
[IpuponHsle pecypcsl U UX
OXpaHa.

Copepxanuie yueOHOro MaTepHaa;

1. | IlpupoaHo-TEeppUTOPHUATIEHBIE ACTIEKTHI IKOJIOTHYECKUX MpoodsieM. [Ipupoinbie
pecypchl U criocoObl UX oxpaHbl. OxpaHa JecHbIX pecypcoB B Poccun. Bo3amoxHoCTH
YIPaBICHUS IKOJIOTHYECKUMHU CHCTEMAaMH.

HpaKTI/I‘leCKaﬂ paﬁoTa <(CpaBHI/ITeJ'ILH06 OIMMHUCAHUC CCTCCTBCHHBIX MPUPOJHBIX CUCTEM U
ArpO9KOCUCTEMED).

CamocrodrenbHas paboTa: BBIIIOIHEHUE JT0KIaja, mpe3eHTauu «Ocobo oxpaHseMble
MIPUPOJHBIE TEPPUTOPUU U UX 3HAYECHHUE B OXPAHE IIPUPOABI»;

«OCHOBHBIE 9KOJIOTMYECKHUE TPUOPUTETHI COBPEMEHHOTI'O MUPA»; PELLIEHUE
JKOJIOTHYECKUX 3a/1a4
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Pa3zgea Xumusa

HaumenoBanmue Conep:xanue y4eOHOro MaTepuasia, Jjadopartopubie padoThl M NPAKTHYECKHE 3aHATHS, O0bem yacoB YpoBeHb
pa3aesioB H TeM CcaMoCTOsITe/IbHasi padoTa 00y4yalouuxcs, KypcoBasi padora (IpPOeKT) (eciu npedycmompersvl) 0CBOEHHUA
1 2 3 4
123/3,42
Pa3zpnea 1. Opranunyeckasi XuMusi
BBenenue Conep:kaHue y4e0HOI0 MaTepuaJia
OCHOBBI TEOPUU CTPOCHHUSI OPTAHMUECKUX BEIIIECTB 2 1
CamocrosTenpHas padoTa: 1 3
Brinonnenue gokiana no reme «Ku3Hb U AESITEIIBHOCTD BEIUKUX XUMHUKOBY
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia
[Ipenenbubie Knacc «Ankanbi». [lonydeHue u ux npuMeHeHue 2 1
YTJICBOAOPOABI Crpoenue, CBOICTBA aJIKaHOB U UX MPOU3BOIHBIX 2 1
CamocrositensHas padbora: M3yuenne tabmuipl «HoMeHKIaTypa ajdKaHOB U UX PaTUKAIOB) 2 3
CocTaBiieHHE CTPYKTYPHBIX (hOPMYII IPEIENbHBIX YTIIEBOJAOPOIOB.
Tema 1.2 Conep:kaHue y4eOHOI0 MaTepuaJia
Henpenenbubie Knacc «Ankensl» , Kitacc « AnkaaueHb» 2 1
YIJIEBOJOPOBI JlabopaTopHas padora Nel «YrieBogopoibl psiia STUICHa» 2 2
Knacc « AJTKUHBDY 2 1
JlabopaTopHasi padora Ne2 «Ilonumepsl — IJIACTUKH U 3JIACTOMEPHI» 2 2
CamocrosiTenpHas padora: 4 3
CocraBiieHHe CTPYKTYPHBIX (hOPMYIT HEMPEIETbHBIX YTIIEBOAOPOIOB
Brimonnenue pedeparos no teme: «IlonuMepsl U X 3HaYE€HUE B CTPOUTEIHCTBE M KUZHUY
Tema 1.3 Conep:kaHue y4eOHOT0 MaTepuaJia
ApoMatnueckue Kinacc «Apens» beHn3od, Tonyon 2 1
YIIIE€BOIOPOIBI CamocTrosTenpHas padora: 1 3
CocTraBieHue 1enoyeK MpeBpalieHuid yrieBoA0POI0B
Tema 1.4 Coaep:xaHue y4eOHOro MaTepuaJia
[Ipuponnsie [TpupoiHbIE HCTOUHUKH YTIEBOAOPOAOB: He()Th, IPUPOIHBIN U TOMYTHBIN Ta3bl 2 1
HUCTOYHUKHU JladopaTopnasi padora Ne3 «[IpupoaHbie HCTOYHUKH YTIIEBOIOPOJIOB: HE(DTh, TPUPOIHBIA U 2 2
yIIJIEBOJOPOAOB MIOITYTHBIM ra3bl»
Kamennsrii yroge. [Ipoucxoskienue, nepepaboTka U MpUMEHEHNE 2 1
CamocTtosTenbHas padota: [loBTopeHne Ki1accoB yriieBoopoaoB: CocTaBiIeHHE CBOAHON TaOIUITHI 3 3
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y/B. Pemrenue 3a1a4
BeimonHeHHe T0KITa10B 110 TeMe: «IcKomaeMble yriieBo0POIAb

Tema 1.5

Coaep:xanue yueOHOro MaTepuaJia

Kucnopoacoaep:xarme

Knacc «CnupTsi»

OpTraHHUYCeCKUcC

Jlaboparopnas padora Ned «Crnuptel. Denon»

BEIECTBA

Krnacc «Anpaeruansl 1 KapOOHOBBIE KUCIOTHI)

JladopaTopHasi padora Ne 5 « Anbaeruibl ¥ KapOOHOBBIC KUCIOTHI

Knacc «BJXXK» Mgia.

3auéTHOE 3aHATHE

CamocTtosrenbHas pabota: M3ydeHrne roMoIoru4eckoro psifia CIupTOB, allbJIETHI0B, KAPOOHOBBIX
kucioT. CocTtaBieHue GopMys1 KAUCIOPOACOAEPIKAIMNUX COCTUHCHHM.

Brinonuenue pedeparos (npesenranuii) mo teme: «BXKK u ux 3HaueHue B )KM3HU YEIOBEKAY,
«Mpbuiay. Pemenne 3amau

[ N1 \SNI RS REOR] SRY\S)

W lw i~~~

Tema 1.6

Conep:kaHue y4eOHOT0 MaTepuaJia

VYraeBomasl

Knacc «YrineBoasn»

[Tosnmcaxapuabl. Kpaxmail, 11esuiroJi03a, TIMKOTeH U MHYJIUH.

JlabopaTtopnas pabora Ne6 «YrieBoash»

CamocTosTenpHast padoTa: U3ydeHHue CBOMCTB MOHO-, JIW- M ITOJIUCAXapUIOB.
BeinosHenue noknaa no Teme: «PoJib yriieBoIoB B )KU3HU YEIOBEKA
Cocrapnenue Tabumibl «CpaBHUTEIbHAS XapaKTEPUCTHKA KpaxMasa U eJITI0I03bI»)

[SSHE\OREOR]S)

wWIN [~ |~

Tema 1.7

Conep:kaHue y4eOHOT0 MaTepuaJia

A3zoTcoaepkamye

Knacc « Amunby. Aunnud. Kitace « AMuasy. MoueBrHa. AMUHOKHUCIIOTEL. benku

OpTraHHUYCCKUC

JladopaTropHasi padora Ne7 «CBoiicTBa OCJIKOB M MX (VYHKIIHF))

COCTUHEHUSA

Jlabopatopnas padora Ne 8 «buonoaumepsl. BogokHay

3auetHas paborta « OpraHuvIecKre COSAMHCHUSDY

CamocTtosarenbHas pabota: CocTaBieHUe CTPYKTYPHBIX (OPMYITT aMUHOB U aMUHOKHCIIOT,
nentuaoB. CocTaBieHHe TaOIUI] O CBOMCTBAX MOJTMMEPOB

NN (N

W N[N~

Pazgen 2. O0mias u Heo

raHn4eCKasgs XuMus

Tema 2.1

Coaep:xaHue y4eOHOro MaTepuaJia

OO0wasa xumus

ITepuoauueckrii 3aKOH U cCUCTeMa XUMUUYeCKUX 3yieMeHToB /.M. MeHieneeBa

Tunbl xuMuueckoit cBsi3u. Kiaccbl HEOpraHM4eCKUX COCMHEHMIA.

DnekTponauThyecKas auccouuanys. I'uaponus coneit

JlaboparopHasi padota Ne9 «Dnekrponurnueckas auccounanus. ['maponaus conei
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CamocTrosTenpHas padora:
CocraBiieHre XapaKTEPUCTHKHU ABYX 3JeMEHTOB 1o nojoxkeHuro B [1C. CocraBienne cxeMbl
«Knaccel Heoprannueckux BeniecTy «CBoiicTBa pacTBOpoB» Pemienue 3amau.

Tema 2.2
Hewmeraibl

Coaep:xanue yueOHOro MaTepuaJia

00630p HEMeTaIIOB. BaykHelue coeTMHeHNsI HEMETAJIOB. 3HAYEHHE B CTPOUTEIILCTBE

CaMocTosTenbHas pa60Ta: CocraBneHue cxeMbl «BaxkHeiime COCOAUMHCHHNA HEMECTAJIJIOB U X
IMPUMCHCHHC

Tema 2.3
MuHepansl 1 ux
UCIIOJIb30BaHUE

Conep:xxanue yueOHOro MaTepuaJia

FOpHLIC Iopoabl U MUHCPAJIbI

JlaboparopHasi padota Nel( «MwuHepasibl, TOpHbIE TOPOABI»

JlabopaTopnas padora Nell «CunukaTHasi IPOMBIIUIEHHOCTh. 3HAYEHUE B CTPOUTEIIHCTBEY

CamocTtosrenbHas paborta: BemmonHerne pedepara no teme « CHIIMKaTHAs TPOMBIIIICHHOCTDY,
«Crekno», «I'opHble mopoab», «Munepais». Pemenue 3agad.

W[

W [N N [~

Tema 2.4
Meramnbsl

Coaep:xxanue yueOHOro MaTepuaJia

0030p METAJIJIOB.

KOppOSI/Iﬂ MCTaJIJI0OB, MCTOJAbI 3allIMThI

JlabopaTopnasi padora Nel2 «Metamisl. OGIIME CBOMCTBAY

Jlabopatopnas padora Nel3 «Metauibl. CrutaBbi»

H_IGHO‘IHBIG MICJIOYHO3CMCIIBHBIC MCTAJIJIbI. KécTkocThb Bojbl. IlonsaTue 00 aTMocq)epe.

JlabopaTopnas padora Nel4 «KauecTBeHHbBIN aHATU3 BEIIECTBY

CamocTtosTenbHast padora: M3ydeHne XuMHYECKUX CBOWCTB METAIIIOB IO PACIIONOKEHUIO B
OPHM.CocraBnenue TabJIMIIbl KAYECTBEHHBIX PEaKIMil Ha KATHOHBI U aHUOHBI
Cocranenue obobmaromiei cxemsl: «Koppo3ust 1 METOBI 3aIIUTHD)

Pemenue 3amau. [lonrotoBka Kk 3a4€Ty.

N ENSALSRISRE S NI SRS

wWIN I~ N [~~~

JndbdepeHnrpoBaHHbIi 3a4eT

2

Bcero nmo pucnuniange:

348/9,67
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7.1. TpeﬁoBaHl/lﬂ K MUHHMAJbHOMY MaTE€PUHAJIBHO-TEXHUYIECCKOMY o0ecnevYeHuIo

OcBoenue mporpaMmbl y4eOHOH muctuIiUiMHB «®Du3WKa W eCTEeCTBO3HAHME)
IpernoaraeT HalIu4ue KaOMHeTa XUMHM ¢ JlabopaTopueil u 1ab0paHTCKONM KOMHATOH, B
KOTOPOM HMMEETCSI BO3MOXHOCTh 00€CIeunTh CBOOOIHBIA AOoCTyn B MHTEpHET BO Bpems
y4eOHOTO0 3aHITHS U B IIEPHOJ, BHEYPOUHOMN ACSITETLHOCTH 00YYaIOIINXCS.

[Tomemenne  kabuHEeTa  JOJDKHO  YAOBIETBOPATH  TpeOoBanusM  CaHUTapHO-
snuaeMuooruaeckux npasuia U HopMatuoB (CanlluH 2.4.2 No 178-02) 1 ObITh OCHAIIEHO
TUTMOBBIM OOOPYZOBAaHHEM, YyKa3aHHBIM B HACTOSIIMX TpPEOOBaHHAX, B TOM YHCIE
CHEIHATM3UPOBAHHON yueOHONH MeOenpl0 U CpeACcTBaMU OOYy4YeHUSs, JTOCTATOUYHBIMH JIJIs
BBITIOJIHEHHSI TPEOOBAHUH K YPOBHIO IIOATOTOBKU O0YYarOIINXCS.

B kabuHeTe MOMKHO OBITh MYJIBTUMEAMMHOE OO0OpPYIOBAaHUE, MOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTEILHOTO MpOIecca MOTYT MPOCMAaTPUBATh BU3YaJIbHYIO HH(POPMAIIHIO
10 XUMUH, CO37aBaTh MPE3CHTAINH, BHIEOMATEPUAIIBI H T.I1.

B coctraB y4eOHO-METOIMUYECKOTO U MaTEePHAIbHO-TEXHHYECKOTO OCHAIEHUs KaOuHeTa
XAMMH BXOJST:

*  MHOTO()YHKIIMOHAJIbHBIN KOMILJIEKC MPEIO0/1aBaTels;

* HaTypajlbHble OOBEKTBI, MOJAETH, MpUOOPHl W HAOOpPBI UIA IOCTAaHOBKH

JEMOHCTPAIIMOHHOTO U YYEHUUYECKOTO SKCIIEPUMEHTA;

* TeuYaTHBIC U DKPAHHO-3BYKOBBIC CPEIICTBA OOYUCHUS;

* CpelcTBa HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHI;

* PpCaKTHUBHI;

* TIEPEYHU OCHOBHOM M JIOMOJIHUTEILHON yUeOHOU JIUTepaTypHhI;

* BCIIOMOTaTeIbHOE 000pPYA0BaHNE U HHCTPYKIIHH;

* OubmuoTeuHbId HOH/I.

* 000pyIOBaHHE M PEAKTUBBI COTJIACHO YCTAHOBICHHOMY CTAHJAPTHOMY IEPEUHIO IS

KaOWHETa XUMUH.

B 6ubnuoreunslit GoHa BXOAAT yUeOHUKH U yaeOHO-MeTonudeckue KoMiuiekTsl (YMK),
PEKOMEHJIOBAaHHBIE WJIM JOMYIIEHHBIC JUISI HCIIOJB30BaHUA B  MPOGEeCcCHOHATBHBIX
00pa30BaTeNbHBIX OPTaHU3ANUIX, PEATH3YIOMUX 00pa30BaTEILHYIO MPOTPaAMMY CPETHETO
obmero obpaszoBanusi B mpenenax ocBoeHus [IIICC3 CIIO nHa 6a3e OCHOBHOTO OOIIETO
o0OpazoBaHusl.

bubnuoreunbii  GoHA MOXKET OBITH JIONMOJHEH XUMHUYECKOW  DHIIMKJIONEIUCH,
CIIPaBOYHHUKAMU, KHUTAMU JJI1 YTCHUS 110 XUMUHU.

B mporiecce ocBoeHMsi mporpaMmbl YYEOHOW TUCHUIIIMHBI CTYJIEHTHI JODKHBI MMETh
BO3MOXXHOCTH JIOCTYIA K 3JIEKTPOHHBIM Y4€OHBIM MaTepuajaM, UMEIOIINUMCS B CBOOOTHOM
nocTyrne B cetd MHTepHET (SJIEKTPOHHBIM KHHUTAM, MPAaKTHKymMaMm, TeCTaM, MaTepuaiam
EI'D u np.).

Jlns BBITTOTHEHHUS J1aOOPATOPHBIX PabOT CTyJIEHTaM HEOOXOAMMO HMETh IPOCTON H

[[BETHBIC KapaHIaIlly, INHEHKY, TaCTHK, MIEPUYATKH, KAJIbKYJISITOP, XallaT.

7.2. UudopmanuonHoe odecnieyenne o0ydeHust

OU3UKA
OcHoBHAas JUTEPATYpa
MsxumeB I'. SI. ®uszuka. 10 xiace : yueOnuk / I'. . Msakumes, b. b. Byxosnes, H. H.
Corckuil. - 4-e m3a. — MockBa : IIpocsemenue, 2018. — 416 c.: un. — (Cpennee
npodeccruonanbHoe oOpazoBanue). — S50 3K3.

49



Mskumes I'. SI. @usuka. 11 xiace : yueOnuk / I'. 1. Mskumes, b. b. Byxosues, B. M.
Yapyrusa. - 5- e ma. — Mocksa : Ilpocemenue, 2018. — 436 c.: un. — (Cpennee
npodeccuonanbHoe 0OpazoBanue). — 50 IK3.

JlorBunenko O. B. ®usuka : yuebnuk / O. B. Jlorsunenko. — MockBa : KnoPyc, 2020. —
341 c. — (Cpennee npodeccronansHoe obpaszoBanue). — URL: https:// www.book.ru. —
Pexxum goctymna: mo noamnucke.

Tpopumona T. U. Kypc ¢usuku ¢ mpumepamu pemieHus 3aaad B 2-x Tomax. Tom 1 :
yuebHoe nocobue / T. U. Tpodumona, A. B. ®upcoB. — Mocksa : KnoPyc, 2020. — 577 c.
— (Cpennee npodeccuonansHoe odpazoBanue). — URL: https://www.book.ru. — Pexxum
JIOCTYTIA: TIO TIOATIHCKE.

Tpopumona T. U. Kypc ¢usuku ¢ mpumepamu pemieHus 3aaad B 2-x Tomax. Tom 2 :
yuebnuk / T. U. Tpodumona, A. B. ®upcoB. — Mocksa : KuoPyc, 2020. — 378 c. —
(Cpennee mpodeccuonansHoe obOpazoBanue). — URL: https:// www.book.ru. — Pexum
JIOCTYTIA: TIO TIOATIHCKE.

Munckuii A. A. ®uzuka : yueOnuk / A. A. Iunckwuii, I'. FO. I'pakoBckuii ; mox oOmi. pen.
10. . duka, H. C. IlypermeBoit. — 4-e uzn., ucnp. — Mocksa : ®OPYM : UHOPA-M,
2021. — 560 c. : un. — (Cpemnee mnpodeccuoHanpbHoe obOpazoBanue). — URL:
https://new.znanium.com. — PexxuM jocTyma: 1mo moarnucke.

PoauonoB B.H. ®um3uka mna  kommemked :  yueOHOe TocoOMe IS CPEIHETO
npodeccuonansHoro odpaszoBanusi / B. H. PognonoB. — Mocksa : U3natensctBo FHOpaiir,
2020. — 202 ¢. — (Ilpodeccuonansuoe obpazoanue). — URL: https://urait.ru. — Pexum
JIOCTYyTIA: 10 MOJIMHKCKE.

ﬂ ONOJHUTE/IbHAA JUTEPATYPA

Tpodumona T.U. Kpatkuii kypc ¢pu3MuKu ¢ mpuMepaMu pelieHus 3aad : yueOHoe nocooue
/ Tpopumona T.1. — Mocksa : KnoPyc, 2021. — 279 ¢. — (Cpennee npodeccuoHaabHOe
obpazoanmne). — URL: https://www.book.ru. — Pexxum octyma: mo moamucke.

Tpopumona T. U. dusuka : Teopusi, peuieHne 3aaad, JEKCUKOH : yuebHoe nocobue / T.
N. TpopumoBa. — Mocksa : KuoPyc, 2021. — 315 c. — (Cpennee mpodeccronanbuoe
obpaszoBanue). — URL: https://www.book.ru. — Pexxum gocTymna: mo mojamucke.

Tpodpumoa T. U. duzuka or A no . ChpaBounoe uzmanue : crpaBounHuk / T. W.
TpodpumoBa. — Mocksa : KuoPyc, 2019. — 301 c. — (Cpennee mnpodeccrnoHnambrHOE
obpazoanue). — URL: https://www.book.ru. — Pexxum tocTyma: mo moamnucke.

Tapacoa O. M. JlabopaTtopubie pabOTHI 110 (PU3KKE C BOMPOCAMHU H 33JIaHUSAMH : y4eOHOE
nocobue / O. M. TapacoB. — 2-e u3n., ucnp. u aon. — Mocksa : DOPYM : UHOPA-M,
2018. — 97 c¢.— (Cpemnee mpodeccuoHanpbHOoe obOpa3oBanue). — URL:
https:/znanium.com. —Pexum noctymna: no noamucke.

HHTEpHET pecypehl:

www.fcior.edu.ru — ®denepanbHbIN HEHTP HHOOPMAITMOHHO-00Pa30BATEIBHBIX PECYPCOB
www.physbook.ru —3nekTpoHHBINH y4eOHUK 10 pu3mKe.

www.cbook.ru — 1eMOHCTpalMoHHbIE OMBITHI 10 Gu3uke. Kommnakr byka.

www.opentorrent.ru — ydeOHbIe (GHIBMBI IO (PU3HKE
https//fiz.1september.ru (yueOHO-MeTOoIMYeCKas TazeTa « DU3UKaAY).
www.opentorrent.ru — yueOHbIe PHIBMBI IO (U3HKE

BUOJIOI'UA
OcHOBHAY JUTEPATYPA

50


http://www.physbook.ru/
http://www.cbook.ru/
http://www.fcior.edu.ru/
http://www.opentorrent.ru/
https://urait.ru/bcode/449187
http://znanium.com/catalog.php
http://znanium.com/catalog.php
http://znanium.com/catalog.php

Kamenckuii A. A. buonorus. O6mias Ouonorus. 10-11 kmaccel : yueOHuk /A. A.
Kamenckwuit, E. A. Kpukcynos, B. B. Ilaceunuk. — 6-¢ u3z., crep. — Mocksa : Jlpoda, 2018.
— 368 c.: m1. — (Cpennee npodeccruoHanbHOe 00pa3oBanue). — 50 3K3.

MamontoB C. I'. O6mast 6uonorust : yue6nuk / C. I'. MamonroB, B. b. 3axapoB. —
Mocksa : KnoPyc, 2020. — 323 ¢. — (Cpennee mpodeccruoHaabHOe 00pa3oBaHHE). —
URL: https://www.book.ru. — Pexxum toctymna: mo nomucke.

Epemuenko O. 3. buonorus : ydenme o Oumocepe : yueOHOE TOCOOME UISI CPETHETO
npodeccuonanbHoro obpasosanusi/ O. 3. Epemuenko. — 3-e u3f., mepepad. u jom. —
Mocksa : U3narensctBo FOpaiit, 2020. — 236 c. — (IIpodeccuonanpHoe oOpa3zoBaHue). —
URL:https://urait.ru

XUMUA

OcHoBHAas AUTEPATYpPa
Pym3utuc I'. E. Xumusa. 10 knacc. ba3oBsiit ypoBens : yueOnux/ I'. E. Pymsutuc, @. T
®enpaman. — 4-e u3g. — MockBa : Ilpocsemenne, 2018. — 224 c¢. — (Cpennee
npodeccruonanbHoe o0pazoBanme). — 50 3K3.
Pymsutuc I'.E. Xumus 10 xnacc. ba3oBbiil ypoBeHb : yueOHUK I 0011e00pa3oBaTeIbHBIX
opranuzanuii / I'.E. Pymsutuc, ®.I'. ®enbaman.- 7-e u3a.- Mocksa : [Ipocsemenue, 2020.-
224 c. : w1 — 60 7Kk3.
Pym3utuc I'.E. Xumus 11 xnacc. bazoBeiii ypoBenb : yueOnuk / I'.E. Pymsutuc, ®@.I'.
®enbaman.- 7-e uzl.- Mocksa : IIpocsemenue, 2020.- 223 c. : ni. — 110 k3.
Epemun B.B. Xumus 10 kmacc. ba3zoBweiii ypoBenb: yueOHuKk / B.B. Epemun, H.E.
Kysemenko, A.A. Jlposznos, B.B. Jlynun; nox pexa. B.B. Jlynuna.- - Mocksa : [poda,
2020.-223 c. : wi.- (Poccuiickuii y4eOHHUK).-253K3.
Epemun B.B. Xumus 11 xmacc. ba3oBbiii ypoBens: yueOnuk / B.B. Epemun, H.E.
Kysbemenko, A.A. Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna.- 7 uszn. Crepeotwr.-
Mockga : JIpoda, 2020.-223 c. : uin.- (Poccuiickuii yaeOHUK).-253K3.
Aptemenko A. WU. Opranmveckas xumus : yueOHuk / A. U. Apremenko. — Mocksa :
KnoPyc, 2018. — 528 c. — (Cpemnee mnpodeccuonanpbHoe obpazoBanue). — URL:
https://www.book.ru. — Pexxum mocTyma: 1mo moanucke.
I'nunka H. JI. OOmas xumus : yue6Hoe nocobue / H. JI. I'munka. — Mocksa : KaoPyc,
2020. — 748 c¢. — (Cpemnee mnpodeccuoHanpbHoe oOpazoBanue). — URL:
https://www.book.ru. — Pexum fgocTymna: 1mno nmoamnucke.
BoromosioBa U. B. Heopranndeckas xumus : ydeOHoe nocooue / M. B. boromonosa. —
MockBa : Ansdpa-M, MHDOPA-M, 2020. - 336 c. — (Cpennee mnpodeccruoHaTbHOE
obpazoBanmne). — URL: https://znanium.com. — PexxuMm jocTymna: 1mo moanucke.

JonoaHuTe bHas JUTEPATYPa
AHndunoresoBa U. B. Xumus : yuebnuk u npaktukym s CIIO / U. B. AudunoreHosa,
A. B. ba6xog, B. A. [TorikoB. — 2-¢ u31., ucnp. u gomn. — Mocksa : U3narensctBo FOpaiir,
2020. — 291 c. — (IlpodeccuonanpHoe obpazoBanue). — URL:https://urait.ru. — Pexxum
JIOCTYTIA: TIO TIOATIHCKE.

Cracr H. ®. OOmas u Heopranmdeckas xumus. CHpaBOYHHK : yuyeOHOE TocoOue it
CIIO / H. ®@. Crace. — 4-¢ m3n. — Mocksa : UsnarensctBo HOpaiit, 2020. — 92 ¢c. —
(ITpodeccnonansuoe obpazoBanue). — URL:https://urait.ru. — Pexum pgoctyma: 1o
IIOAIINCKE.
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https://urait.ru/bcode/455486
https://urait.ru/bcode/452142
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Inmunka H. JI. OOmiass xumus. 3aaudl ¥ yNPaKHCHHS | YYeOHO-TIPAKTUUECKOE TMOCOOHe
st CITO / H. JI. T'nunka ; mox penakuuei B. A. ITonkoBa, A. B. babkoBa. — 14-e uzn. —
Mocksa : UznatensctBo FOpaiit, 2020. — 236 ¢. — (IIpodeccuonanbHoe oOpa3oBaHue).
— URL: https://urait.ru. — Pexxum goctyna: mo noJmnmcke.

IKOJIOI'us
OcHoBHas JuTeparypa

Mupxkun b. M. Oxonorus. 10 — 11knaccel. ba3zoBslit ypoBens : yuebnuk / b. M. Mupkus,
JI. T. HaymoBa. — Mocksa : Bentana — I'pad, 2018.- 400 ¢. — 50 2k3.

Kousecaukon C. U. Dxonorus : yuebnuk / C. M. KonecuukoB. — Mocksa : KnoPyc, 2020.
— 244 c. — URL: https://www.book.ru. — (Cpennee npodeccrnoHanpbHOe 00pa3oBaHue). —
Pexum gocTyna: 1mo nojamnucke.

Iaabnepun M. B. OGmias sxonorus : yueonuk / M. B. lNanpnepun. — Mocksa : ®opym,
HUL[ HNHOPA-M, 2020. - 336 c. — URL: https://znanium.com. — (Cpennee
npodeccruonanbHoe 00pazoBanHme). — Pexum J0cTymna: 1Mo MmoImucKe.

JlonoJHUTeaAbHASA JUuTeparypa

BoakoBa II. A. OcHoBwl 00miei skosorum : ydyeOHoe mocodbue / II. A. BonkoBa. —
MockBa : ®OPYM : MHO®PA-M, 2020. — 126 c¢. — (Cpennee mpodeccHoHaIbHOE
obpazoBanmne). — URL: https://znanium.com. — PexxuMm joctymna: 1mo moamnucke.

Ikoqorust : yaeOnuk u npaktukym ais CITO / O. E. KonagpareeBa [u 1p.]. — Mocksa :
WznatensctBo  FOpaiir, 2020. — 283 c.— (IIpodeccuonanpHoe oOpa3oBaHHE). —
URL:https://urait.ru. — Pexxum goctyna: mo moJmucke.

Jkojorus : yueoHuk u npaktukym st CI1O / A. B. Toraii [u ap.]. — 5-e u3z., nepepab. u
non. — Mocksa : MzmarensctBo Opaiit, 2020. — 352 c.— (IIpodeccuonanbroe
obpazoBanue). — URL:https://urait.ru. — Pexxum gocTyma: mo moparmmcke.

HuTepHer — pecypcesbl:

Axanemuk. CnoBapu u sHIMKIoneanu. http://dic.academic.ru/
Bonpias coBerckas »HUMKIoneaus. http://bse.sci-lib.com
Books Gid. Dnekrponnas 6ubmuoreka. http://www.booksgid.com
['mobanteka. ['mobanpHas 6uOIMOTEKA HAYYHBIX PECYpPCOB.
http://globalteka.ru/index.html
Ennnoe okHO pocTyma k 00pazoBaTelbHBIM pecypcam. http://window.edu.ru
Kuuru. http://www.ozon.ru/context/div_book/
Jlyumias yueOHas nureparypa. http://st-books.ru
Poccuiickuit oOpazoBarenbHbIi mopTai.http://www.school.edu.ru/default.asp
OnexkTpoHHas OubnuoredHas cucrema http://book.ru/

0 www.pvg.mk.ru (onmmnuana «Ilokopu BopoObeBbl ropsD»).
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11 www.hemi.wallst.ru (O6pa3oBaTenbHbIi CalT I MIKOJIBHUKOB « XUMUS).
www.alhimikov.net (O0pa3oBaTenbHbBIN CAalT 1T MKOJLHUKOB)
12 www.chem.msu.su (DneKTpoHHas OMOIHOTEKA IO XUMUH ).

13 www.enauki.ru (MHTEpHET-U3gaHUE IS yuuTeneil « ECTecTBeHHbIE HAYKI»).
www. Iseptember.ru (Meroanueckas razeta «[lepBoe ceHTIOP»).
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https://urait.ru/bcode/458702
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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
https://urait.ru/bcode/451239
http://znanium.com/catalog.php
http://znanium.com/catalog.php
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14 www.hvsh.ru (kypHaIT «XUMUS B IIKOJIE).
15 www.hij.ru (xypHan « XUMHS U KU3HBY).
16 www.chemistry-chemists.com (351€KTpOHHBIH XKypHaJI « XUMUKU U XUMHUS.

8.XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOI
JAEATEJBHOCTHU CTYJAEHTOB

KoHTposb 1 o11eHKa pe3yabTaTOB OCBOCHUS YUCOHOU TUCIUTIIMHBI OCYIIECTBIISICTCS
IpernoiaBaTesieM B MPOIEcce MPOBEICHUS MPAKTHUSCKUX 3aHATHIA, TECTUPOBAHHMS, a TAKIKE
BBITIOJTHEHHSI O0yYarOIIMMUCS WHINBUTYAIBHBIX 3aJJaHUN U IPOMEKYTOUHOM aTTeCTaIuei.
MeTobl KOHTPOJISL HAIPaBJICHBI HA MIPOBEPKY OOYUAOIIMXCS:
v - BBIIIOJIHATD YCJIOBUA 30aHHUA Ha TBOPYECKOM YPOBHE C IPEACTABIICHUEM
COOCTBEHHOU MO3HIINH;
v — JIenaTh 0CO3HAaHHBIA BEIOOP CIIOCOOOB JIEHCTBUI U3 paHee H3BECTHBIX;
v —0CYyLIECTBIATH KOPPEKIHIO (MCIPaBJIEHHUE) CAEIaHHBIX OMIMOOK HA HOBOM YPOBHE
npeiaraeMbIxX 3aJ1aHUM;
v/ — paboTarh B IPyIIe ¥ NPEACTABIATE KaK CBOIO, TAK M HO3UIMIO IPYIIIEI

Copep:xanne XapakTepuCTHKA OCHOBHBIX BH/I0B y4eOHOI ®opMBbI U METOABI
AeATeJIbHOCTH 00y4aroluxcs (Ha YpoBHe y4eOHbIX KOHTPOJISI U OLleHKH
JeicTBU) pe3yJbTATOB 00y4YeHusl
Beenenue YMeHust MOCTaHOBKH LENEH NeATENbHOCTH, IIIaHUPOBAHUS BXxo/1Hoii KOHTPOJIL B
COOCTBEHHOM JAEATENbHOCTH s NOCTHKCHUS dopme:
TOCTABIICHHBIX LIEJICH, PEIBUICHNS BO3SMOXKHBIX - TeCTHpOBAHMS 110
pe3yNIbTaTOB 3TUX EHUCTBUI, OpraHU3allii CAMOKOHTPOJIS H
OLIEHKH TIOJyYEHHBIX PE3YNIBTATOB. PasButne criocobnoctn | OCHOBOIOJIAratomnim
SICHO Y TOYHO H3JIaraTb CBOU MBICJIU, JIOTHUYECKHU IMOHATHAM JUCHHUIIIMHBI.
00OCHOBBIBATH CBOIO TOUKY 3PEHHsI, BOCIPUHUMATh U aHAJIH-
3UpOBaTh MHEHUS COOECEIHUKOB, IPU3HABAs IIPAaBO APYIOro
4eNoBeKa Ha MHOe MHEHHeE. [Ipon3BenieHre n3MepeHus
(u3HMUecKuX BEJIMYMH U OLEHKA IPAaHUIIBI TIOTPELIHOCTEN
n3MepeHui. [lpencrapnenue rpaHuLbl MOTPEIIHOCTER
WU3MEPEHHU TIPU MOCTPOCHUM TpadKOB. Y MEHHUE
BBICKa3bIBAaTh TUIIOTE3BI AJIS1 OOBICHEHHS HAOII0AaeMBbIX
SIBJICHUH. YMEHUE npejiaratb MOJAEIHU SIBJICHUN. YKa3aHue
TpaHUIl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. V3n0xeHue
OCHOBHBIX ITOJIOKEHUHA COBPEMEHHOW HAYYHOH KapTHHBI
mupa. [IpuBenenue npruMepoB BIUSHUS OTKPHITUH B (hU3HKE
Ha MpOorpecc B TEXHUKE M TEXHOJIIOTUU IPOU3BOJICTBA.
Hcnonp3oBanue MHTEpHeTa 7151 ToKMCKa MHGQOpMaLuy
1. Mexanuka
Kunemamurxa Hpe}lCTaBHeHI/Ie MCXaHHU4YCCKOI'O ABMKCHUA TCIIa Bxoanoii KOHTPOJb B
YPaBHEHHAMH 3aBUCUMOCTH KOOPAMHAT M ITPOEKIIHEH dopme:
cKopocTH OT BpeMeHH. [IpencTaBinenrne MexaHnIeCcKOro - TeCTHDOBAHS 110
JIBIOKECHUS Tea rpadUKaMH 3aBHCUMOCTH KOOPAMHAT U P
HpOEKIHUE CKOPOCTH OT BpeMeHH. Omnpeenenue koopaunar | OCHOBOINOJIAraroim
MIPOMJEHHOIO ITyTH, CKOPOCTU M YCKOPEHUS TeJIa 10 NOHATUAM THCIHTIINHBI.
rpadukaM 3aBHCUMOCTH KOOPJAWHAT M POSKIUi ckopocTr oT | Tekymmii KOHTpPOJIL B
BpemeHn. OnpesienieHne KOOpUHAT IPOHICHHOTO Iy TH, CKO- | hopme:
POCTH U yCKOPEHHSI TeJIa [0 YPABHCHUAM 3aBUCHMOCTH - YCTHOTO H THCHMEHHOTO
KOOpAMHAT U MPOEKINil ckopocTh oT BpeMeHH. [IpoBenenne OIPOCa:
CPaBHUTEIHHOTO aHAN3a PABHOMEPHOTO M PaBHOIIEpE- poca,
MEHHOT'O IBUKEHUH. YKa3aHUe UCIIOIb30BAHUS - IPaKTHYCCKUX PaboT;
IIOCTYIIATEJIBHOTO U BPALATEJIbHOIO JBUKEHUN B TEXHUKE. - TECTUPOBAHHS II0 TEMaM,
[Mpeacrarienue nHGOPMAIHK O BUIAX JABMIKCHUS B BHJIC - TIOJIy4€HUs 3a4eTa 1o
Ta0IHILbI nabopaTtopHBIM paboTam.
3axonwi IIpuMerenne 3aK0HA COXPAHCHUS MMITyJIbCa JUTs PyGeskHbIi KOHTPOIb B
COXpAaHeHUs 8 BBI‘H/ICJICH‘I‘/ISI HU3MCHCHUU CKOPOCTEU TCII IIPU UX (l)opMe°
Mexanuke B3aMMOAeHCTBUSAX. V3Mepenne paboThl CHil 1 U3MEHEHNE :

KHHETHYECKOW YHEPruH Tena. Berancnenue paboTs! CHIT U
V3MEHEHMS] KWHETUYECKOU 3Hepruu Tena. Beluucienue

- KOHTPOJIBHEIX PaboT 1O
KKIOW TeMe U pa3Jey
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MOTEHIIMAJIbHOM 3HEPTUU TEN B TPAaBUTALIMOHHOM
nonellpyumMeHeHne 3aKoHa COXpaHEHUSI MEXaHUUECKOM
3HEPIruM NPU pacueTax pe3yJabTaTOB B3aUMOJECUCTBUI TEN
rpaBUTALIMOHHBIMU CUJIAMH U CHJIAaMU YIIPYTOCTH. Y Ka3aHUE
TrpaHull MPUMEHUMOCTH 3aKOHOB MEXaHHUKHU. YKa3aHue
Y4EOHBIX TUCIUILINH, TPU U3YYCHUU KOTOPBIX UCIIONB3Y-
FOTCSl 3aKOHBI COXPAHEHUS

JICITUTLTHHBI,
Ouenka:

- Pe3yNbTaTHBHOCTH
paboThI 00yUAIOIIETOCS
MPY BBIOJTHEHUH 3aJ[aHn i
Ha Y4eOHBIX 3aHATHUIX

2. OcHOBBI MOJIEKYJISAPHOH PU3UKU H TEPMOIHUHAMHMKH.

Ocnoewi
MONEKYNAPHOU
KUHemu4eckou
meopuu.
Hoeanvnuoil 2as

BrinonHeHne 5KCIepUMEHTOB, CITYKaIIUX 1T 000CHOBaHHUS
MoJieKyisipHO-kuHeTHueckol Teopun (MKT). Pemienue
3aJa4 ¢ MPUMEHEHHEM OCHOBHOTO YPaBHEHHS MOJIEKYJIPHO-
KMHETHYeCKOW Teopuu razoB. OnpezeneHne napaMmeTpoB
BEIIECTBA B ra3000pa3HOM COCTOSIHUM Ha OCHOBaHUU
YpaBHEHUS COCTOSHUS UAealbHOro raza. OnpeneneHue
napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSHUH U
MPOUCXOIIINX TpoLeccoB Mo rpadukam 3asucumoctH p (T),
V (D), p (V). DkcriepuMeHTaTFHOE UCCIICIOBAHNE
zaBucumoctH p (T), V (T), p (V). llpeacrapnenue B Buze
rpauKoOB H30XOPHOTO, M300aPHOTO U U30TEPMHUIECKOTO
MIPOIIECCOB. YKa3aHNE I'PaHMIl IPUMEHUMOCTH MOJIENU
«HAealbHBIN ra3» u 3akoHoB MKT

OcHosbi
MepMOOUHAMUKU

N3mMepenne konndecTBa TEMIOTHI B ITpoLieccax
Teruonepeaayu. Pacuer konuuecTBa TEIUIOTHI,
HEOO0XOAMMOTO JIJIsl OCYIIECTBIICHHS 33JaHHOTO TIpoIlecca ¢
terutonepenavdeid. OObsICHEHNE IPUHITUIIOB JeHCTBUS
TEIUTOBBIX MalluH. JleMoHCcTpanus poiu (GU3UKH B CO3IaHUH
Y COBEpIIECHCTBOBAaHMH TEIUIOBBIX ABUTaTeneil. M3noxenue
CYTH 9KOJIOTHUECKHUX MP0oOIIeM, 00yCIOBICHHBIX paboTON
TEIUIOBBIX JIBUTaTeNed U MpeIoKeHUe Iy TH UX peIIeHusl.
YkazaHue rpaHull IpUMEHUMOCTH 3aKOHOB
TepMOJUHAMUKHU. Y MEHHE BECTH JUaJIOT, BBHICTYIIIUBATh
MHEHHE OIMOHEHTAa, y4acTBOBATh B IUCKYCCHH, OTKPBITO
BbIpaXkaTh U OTCTauBaTh CBOIO TOUKY 3peHUs. YKa3aHHe
Y4eOHBIX TUCHUTUINH, IPU U3YYEHUH KOTOPBIX HCIOIb3YIOT
yueOHbIi Mateprall « OCHOBBI TEPMOTMTHAMUIKIY

Ceoticmsa napos,
JrcuoKocmetl,
meepovlx mein

H3MepeHnne BIaKHOCTH BO3ayXxa. PacueT koanuecTsa
TETIOThI, HEOOXOJMMOTO JUIs OCYIIECTBIECHHS Ipolecca
IEPexoa BEIIECTBA U3 OMHOIO arperaTHOro COCTOSIHUS B
Jpyroe. DKCIEepUMEHTaIbHOE UCCIISI0BAHUE TEILIOBBIX
CBOICTB BelecTsa. [IpuBeneHne npuMepoB KanwLIPHBIX
SBJIGHUH B OBITY, IpUpoJe, TexHuke. Mccnenosanue
MEXaHUYECKUX CBOMCTB TBepAbIX Teil. [IpuMeHneHune
($U3HYECKUX TIOHATHI 1 32aKOHOB B Y4eOHOM MaTepHae
npodeccuoHaNbHOr0 XapakTepa. Mcnons3oBanue uTepHeTa
JUIs TIOMCKA HHPOPMAIIUK 0 Pa3padOTKax U MPUMEHEHUSIX
COBPEMEHHBIX TBEPJBIX M aMOP(HBIX MAaTEPUAIIOB

Bxoanoii
popme:

- TCCTUPOBAHUA 110
OCHOBOIIOJIAral0IIUM
MTOHSTHSAM AUCIUTUTHHEL.
Tekymuii KOHTpPOJIb B
dopme:

- YCTHOTO U NHCBMEHHOTO
orpoca;

- IPaKTHYECKUX pabdoT;

- TECTUPOBAHHSI IO TEMaM,
- TIOJTy4eHUs 3a4eTa 10
J1a00PaTOPHBIM PaboTaM.
Py0e:xHbIil KOHTPOJIL B
popme:

- KOHTPOJIBHBIX padoT TI0
KaXJI0M TeMe U pa3feiry
JUCIIATLIVHEI;

Ouenka:

- pe3yIbTaTHBHOCTH
paboThI 00yUaroIIerocs
IIPH BBITIOJTHEHUH 331aHAN
Ha y9eOHBIX 3aHATHIX

KOHTPOJIb B

3. DJIeKTpoAUHAMHUKA.

dnekmpocmamuxa

Brruncnenue cuil B3auMOJISHCTBUS TOUEUHBIX
3JIEKTPUUYECKUX 3apsa0B. BeIuucieHne HanpsbkeHHOCTU
3JIEKTPUUECKOTO TOJISI OJHOTO M HECKOJIBKMX TOYEUHBIX
3NEKTPUUYECKUX 3apsIA0B.

Brrurcnenrne noreHunana 3MeKTPUIECKOrO OIS OAHOTO
U HECKOJIBKUX TOUYEUHBIX 3JIEKTPUUECKUX 3aPSI0B.
Nsmepenue pasnoctu noteHunanos [IpoBenenue
CPaBHUTEJIBHOTO aHAJIN3a TPAaBUTALIMOHHOIO U JJIEK-
TPOCTATUYECKOIO MOJICH

Tocmosnnoiii mox

N3mepeHue MOIIHOCTHY AJIEKTPUUECKOro ToKa. M3Mepenune
O/1C 1 BHYTpEHHETO COMPOTHUBIIEHHUS HCTOUHUKA TOKA.
BrinosiHeHUE pacyeTOB CUJIBI TOKA U HANIPSIAKEHUN Ha
y4acTKax JIEKTpUUECKuX Lemnei. Onpeaenenne
TeMnepaTypbl HUTH HakanuBaHus. [IpoBenenue
CPaBHUTEJIBHOTO aHAJIN3a MOJYIIPOBOJIHUKOBBIX IUOJIOB U
TpuonioB. Mcnonb3oBanue MHTEpHETA [J1s TOUCKA
nH(OPMAIIUHK O MEPCHEKTUBAX PAa3BUTHS

Bxoanoii
dopme:

- TECTUPOBAHMUS 110
OCHOBOITOJIAral0UUM
IIOHATUAM OTUCHUIIJINHBI.

KOHTPOJb B

Texkymmii KOHTpPOJIL B
dopme:
- YCTHOIO M NHCBMCHHOI'O
orpoca;

- IPAKTUYECKUX PadoT;

- TCCTUPOBAHUSA II0 TEMaMm,
- TMIOJIy4CHUS 3a4eTa 110
J1abopaTOPHBIM paboTaM.
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MOJYyIPOBOJAHUKOBOU TEXHUKH. Y CTAHOBKA IPUUYUHHO-
CIIEJICTBEHHBIX CBSI3EH

Maenummnwie s61enus

N3mMepenne HHAYKIIMU MarHUTHOTO 1oJis. Beraucnenue cui,
JIEHCTBYIOIIMX HA IPOBOJHHUK C TOKOM B MarHUTHOM IIOJIE.
Berunciienne cui, JeHCTBYIONIMX HA IEKTPUYECKUN 3apsif,
JIBIOKYILIHICS B MAarHuTHOM 1oJie. MccnenoBanue siBICHUN
3NEKTPOMArHUTHOW MHAYKLIHUH, CAMOWH TYKITUH.
Brruncnenne sHepruyd MarHuTHoro moiisi. OObsicCHeHne
MPUHIMITA AeUCTBHS dneKTpoasuratens. OObscHeHne
MIPUHLIMIIA JEHCTBHSI TEHEPATOPA JIEKTPUUECKOI0 TOKa U
JIEKTPOU3MEPHUTEIBLHBIX PUOOPOB. OOBSICHEHUE POJSTH
MarHuTHOT'O 1O 3eMJIH B *KU3HU PACTEHHH, JKUBOTHBIX,
yesoBeka. [IpuBegeHne npuMepoB MPakTUYECKOTO
MIPUMEHEHHUS U3YUYEeHHBIX SBJICHHM, 3aKOHOB, PHOOPOB,
ycrpoicTB. [IpoBeneHre cpaBHUTENIBHOTO aHalIM3a CBOMCTB
ANEKTPOCTATUYECKOTO, MATHUTHOTO ¥ BUXPEBOTO
anekTpuueckux noneid. OObsACHEHUE HA TPUMeEpe
MarHUTHBIX SIBJICHUH, TOYeMy (QU3UKY MOMKHO
paccMaTpuBaTh KaK METAAUCHUIUINHY

PyOe:xHBII KOHTPOJIb B
popme:

- KOHTPOJIBHBIX PaboT MO
KaXJ0l TeME U pa3aeiy
JTUCLUIIINHEL,

Ouenka:

- pe3yJIbTaTUBHOCTH
paboTsl o0yyaromerocs
IIPY BBINIOJIHEHUH 3aaHUI
Ha y9eOHBIX 3aHATHIX

4. Kosie0anusa U BOJIHBI.

Mexanuueckue
Konebanus

HccnenoBanue 3aBUCUMOCTH NIEPHOIA KOIEOaHUH
MaTeMaTH4eCcKOro MasiTHUKA OT €r0 JUIMHBI, MacChl U
aMIUTUTY 1Bl KosleOanuii. Beraucienue nepruona konedanuit
MaTEMAaTUYECKOT0 MasiTHUKA 10 U3BECTHOMY 3HAUYEHHUIO €r0
JUTMHBIL. BbipaboTKa HABBIKOB BOCIIPHHUMATD,
aHaJIM3UPOBATH, NlepepadaThIBaTh U NPEIbSBIATH
MH(OPMAIKIO B COOTBETCTBUH C IIOCTABICHHBIMH 3aa4aMHu.
[IpuBeaeHue MpUMEPOB aBTOKOJICOATENBHBIX MEXaHMUECKUX
cucteM. [IpoBenenune knaccuukanum KojiedaHui

Ynpyeue eonnvl

W3mepenne IuHbI 3BYKOBOHM BOJIHBI I10 pe3YJIbTaTaM
HaOM0JeHni HHTEpPEPEHLINHU 3BYKOBBIX BOJH.
Habnronenue u oObsicHeHHE SIBIEHUH HHTEpdepeHIH U
IuQpakuy MexaHu4eckux BoyH. [Ipencrasienue
oOnacteli mpUMEHEHUs! yIbTPa3ByKa U EPCIIEKTHBBI €T0
WCTIONIB30BaHUs B PA3IMYHBIX O0JIACTSIX HAYKH, TEXHUKH, B
MenunuHe. M3noxxeHne cyTH SKOJIOTHUECKUX Po0IieM,
CBSI3aHHBIX C BO3ACHCTBHEM 3BYKOBBIX BOJIH Ha OPraHU3M
4yeJoBeKa

OnexmpomacHum
Hble Konebanus

Habironenune ocouuiorpaMM rapMOHHYECKUX KoJieOaHM
cubl TOKa B Lienu. Mccnenosanue sIBICHUS JIEKTPHUECKOIO
pe3oHaHca B nocienoBaresbHoi nenu. [Iposenenue
aHAJIOTUH MEXYy (PU3NUECKUMHU BETUUMHAMH, XapaK-
TEPU3YIOIUMU MEXAHUUYECKYIO U MIEKTPOMArHUTHYO
KoJsiebaTenpHble cucTeMbl. VccnenoBanue npuHIHNa
neiictBus Tpanchopmartopa. MccnenoBanue npuHIUna
JIEUCTBHUS F€HEPATOPA IEPEMEHHOTO TOKa. Mcrioyib30Banue
WuTtepHeTa 115 morcka HHPOPMAIMK O COBPEMEHHBIX
croco0ax nepeiadu 3JeKTPOIHEPTHU

OnexmpomacHum
Hble BOIHbL

Ocy1iecTBIeHUE PaAUONIEPEIaun U PaTUOTIpUEMa.
HccnenoBanue CBONMCTB MIEKTPOMATHUTHBIX BOJIH C
MOMOIIBI0 MOOWIILHOTO TeNe(hoHa. Pa3BuTHE IEHHOCTHOTO
OTHOUICHUSI K U3y4aeMbIM Ha YpOKax (pU3UKH 00bEKTaM U
OCBaMBaeMbIM BUJaM JesaTelIbHOCTH. OOBICHEHNE
MPUHIUITHAIEHOTO Pa3JInYKsl PUPOJIbI YIPYTUX U
AJNIEKTPOMArHUTHBIX BOJIH. M37I05)KEHUE CYTH SKOJIOTUIECKIX
po0JIeM, CBSI3aHHBIX C JIEKTPOMATHUTHBIMU KOJICOAHUSIMH
1 BosiHaMu. OOBSICHEHHE POJIH 3JICKTPOMATHUTHBIX BOJIH B
COBPEMEHHBIX UCCIIeIOBAaHUSX BeceneHHOM

Bxoanoii
dopme:

- TECTUPOBAHMUS 110
OCHOBOITOJIAraloUIUM
IIOHATUAM OTUCHUIIJINHBI.

KOHTPOJIb B

Texkymmii KOHTpPOJIL B
dopme:
- YCTHOIO M NHCBMCHHOI'O
orpoca;

- MPaKTHYECKUX pabdoT;

- TCCTUPOBAHUA II0 TEMaMm,
- TMIOJIy4CHUS 3a4eTa 110
J1abopaTOPHBIM paboTaM.
Py6exHblii KOHTPOJIbL B
dopme:

- KOHTPOJIBHBIX PaboT TO
KaXJ0U TeMe U pa3einy
JUCHUIIIINHBI;

Ouenka:

- pe3yIbTaTHBHOCTH
paboThI 00yUaroIerocs
IIpU BBITIOJIHCHUH 3aI[aHI/II\/'I
Ha y4eOHBIX 3aHATHIX

5. OnTuka

Ilpupoda ceema

[IpumeHeHre Ha MPAaKTUKE 3aKOHOB OTPAXKCHUS U
MIPETOMIICHUS CBETA IPH pemieHnn 3a1a4. OnpeneneHie
CHEKTPAIBHBIX TPAHUI] YyBCTBUTEIEHOCTH YEIOBEUYECKOTO
ria3a. YMeHHne CTPOUTh N300pakeHus IPEAMETOB,
JlaBaeMble JIMH3aMu. PacueT paccTosHusI OT JIMH3BI 10

Bxoanoii
dopme:
- TECTUPOBAHMUS 110
OCHOBOIIOJIAralouUM

KOHTPOJIb B
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n300paxkeHus npenMmerta. Pacyetr onTH4eckoi CHITbI THUH3HL.
H3mepenne GoKyCHOro paccTosiHUS JIUH3bL. McnbiTanue
Mojieel MUKpPOCKOIa U TeJIecKoma

Bonnoswie
ceoticmea ceema

Habnronenue sneHus HHTEpPEPEHIINN dIIEKTPOMArHUTHBIX
BoJIH. HaOmoaeHue siBiieHus U pakium
AIIEKTPOMATrHUTHBIX BOJH. V3MepeHne AMHbBI CBETOBOU
BOJIHBI 110 pe3yJibTaTaM HaOJIIOICHHS SBIICHHS
uHTepdepeHunn. HaGmonenre sBieHus Tuppakiuy cBeTa.
[Mowuck paznuuuii ¥ CX0ACTBA MEXIY AU(HPAKINOHHBIM U
JUCTIEPCUOHHBIM cliekTpaMu. [IprBenenne npuMepoB
MOSIBJICHUS B IPUPOJIC Y HCIIOJIB30BAHMSI B TEXHUKE
ABIICHUH HHTep(DEpPeHIINH, TUPPAKIINY, TTOTSIPU3ALUN H
Jcriepcun cBeTa. [lepeunicienne METO0B TIO3HAHHS,
KOTOpBIE UCTIONB30BaHbI TPH U3YUYEHUH YKa3aHHBIX
SIBJICHUI

TIOHATHAM AUCIMIIIINHEBI.

Tekymuii KOHTPOJbL B
dopme:
- YCTHOIO MU NHUCBMCHHOTI'O
orpoca;

- MPaKTHYECKHUX PabdoT;

- TCCTUPOBAaHUA II0 TEMaMm,
- TIOJIy4€HUs 3a4eTa 1o
J1a0opaTOPHBIM paboTaM.
Py0e:xHbIil KOHTPOJIb B
(popme:

- KOHTPOJIBHBIX PaboT 1O
KaXXJ0 TeMe U pa3ieiy
JUCHUIIINHBI;

Ouenka:

- pe3yInbTaTHBHOCTH
paboThI 00yUAIOIIETOCS
IIpU BBIIIOJIHCHUH 3aI[aHI/II\/'I
Ha y4eOHBIX 3aHATHIX

6. Di1eMeHTHI KBAaHTOBOM UMK,

Keanmosas onmuxka

Habmonenune ¢oroanekrpuueckoro adgdexra. O0bsicHeHNE
3akoHOB CTOJIETOBA HA OCHOBE KBAHTOBBIX IPE/ICTABIICHUIA.
Pacuer MakcUManbHOW KUHETUYECKON S3HEPTUU IEKTPOHOB
npu oToanekrpudeckom 3ddekre. OnpenencHue pabOThI
BBIXO/Ia 3JICKTPOHA 10 TpaKy 3aBHCHMOCTH MAaKCHMAJIbHOM
KUHETHYECKOW SHEPTUH (POTOIICKTPOHOB OT YACTOTHI
cBera.. [lepedncienue npubOOPOB YCTAHOBKH, B KOTOPBIX
MpUMEHSIETCs 0€3-UHEPIUOHHOCTh PoTOdhdeKTa.
OOBsICHEHHE KOPITYCKYJIIPHO-BOJIHOBOTO JyaJli3Ma CBOWCTB
¢otonoB. OOBsICHEHHE POJIM KBAHTOBOW ONTHUKH B PA3BUTUH
COBPEMEHHOU (pU3UKH

Duzuxka amoma

HaOmronenne nuHEHYaThIX CIIEKTPOB. Pacyer yacToThl 1
JUTMHBI BOJIHBI HCITYCKAaeMOT'0 CBETa IIPH TIepexo/ie aToMa
BOZOPOJA U3 OJHOTO CTALMOHAPHOI'O COCTOSIHUS B APYTOE.
OOBsICHEHNE MTPOUCXOKICHHS INHEHYATOTO CIIEKTpa aToMa
BOJIOPOJIa M pa3INiUs JTMHEHUATBIX CIIEKTPOB Pa3IUIHBIX
ra3zoB. Mccaenosanue nuHeityaroro cnekrpa. Mccnenosanue
NpUHIMIA paboTHl JIOMUHECIIEHTHOH JaMiiel. Habmoaenue
1 00BsICHEHHUE MpUHIHMIA JieiicTBus nasepa. [IpuBenenue
MIPUMEPOB HCIIOIB30BaHMS Ja3epa B COBPEMEHHOM Hayke U
TexHuke. Mcnonp3oBanue MIHTEpHETA 17151 TOMCKA
WH(OpMAIIMH O IEPCHIEKTUBAX MPUMEHEHHUS Jlazepa

Dusuxa amomHozo
a0pa

Habmronenue tpekos anbda-yactull B kamepe Bunbcona.
PeructpupoBanue siAepHbIX U3JIyYEHUN ¢ IOMOLIBIO
cyeTtyrka ['elirepa. PacueT 3Hepruu CBs3M aTOMHBIX SIEP.
Omnpenenenue 3apsia 1 MacCOBOIO YUCIIa AaTOMHOTIO s/pa,
BO3HHUKAIOIIETO B pe3yJIbTaTe paJuOaKTHBHOTO pacmaja.
Brrancnenune suepruu, ocBoOoKaaromencs mpu
paanoakTHBHOM pacrnaje. OnpesneneHne IpoayKTOB sIepHOI
peakuuu. Beruucnenue sHeprun, 0CBOOOKIaroIIeics mpu
SAJIepHBIX peakuusax. [loHnMaHnue mpeuMymecTs u
HEJIOCTAaTKOB HCIIOJIb30BaHHU aTOMHON YHEPTUU U
MOHM3UPYIOINX U3TYyYEHHH B TPOMBILIUIEHHOCTH, MEIH -
uHe. M3nokKeHue cyTr KOJIOTHIECKUX TpodIiem,
CBSI3aHHBIX C OMOJIOTUYECKUM JICHCTBHEM PaJHOaKTHBHBIX
usnydenuil. [IpoBenenue knaccupukannuy 3JeMEeHTapHBIX
YacTHIl 110 UX (PU3MUECKUM XapaKTepUCTHKaM (Macce,
3apsay, BpEMEHHU KU3HU, CIUHY UT.J.). [loHnManue
HEHHOCTEW HayYHOTo IMO3HaHU MUpa HE BOOOIIE IS
YeJI0BEYECTBA B LIEJIOM, a JUIA KasKAOT0 00y4aromerocs
JIMYHO, IEHHOCTEH OBJaIeHUs] METOIOM HAy4YHOTO ITO3HAHUS
JUTSL IOCTH)KEHUsI ycIiexa B JII0OOM BHJIE MPAKTUUECKON

Bxoanou
popme:

- TECTUPOBAHUA I10
OCHOBOIIOJIATAFOIINM
MOHATHSM JUCIIUILINHEL.

KOHTPOJb B

Tekymuii KOHTPOJIL B
(popme:
- YCTHOIO M NHUCBMCHHOI'O
orpoca;

- MPAKTHYECKUX PadoT;

- TECTUPOBAHUS M0 TEMaM,
- IIOJIy4YC€HUA 3a4€Ta 110
J1a00PaTOPHBIM paboTaM.

Py0e:xHbIil KOHTPOJIb B
dopme:

- KOHTPOJIBHBIX padoT TI0
KaXJ0U TeMe U pa3eiy
JUCIIUTLIVHEI;

Ounenka:

- pe3yIbTaTHBHOCTH
paboThI 00yUaromerocs
IIPH BBITIOJTHEHUH 331aHAN
Ha y4eOHBIX 3aHATHIX
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| nesrenbHoCTH

Conepmanne XapaxTe @DopMbI M METOABI KOHTPOJIS
N — p PHCTHKA 0CHOBHBIX BHJIOB A€ATEILHOCTH H OLIEHKH Pe3yIbTATOB
CTYAeHTOB(HA YPOBHe Y4eOHbIX /IeliCTBHII) 00yueHHs
Baxueimue Tekymuid KOHTpPOJIbL B
XHUMHYeCKHe dpopme:
NOHSATHS - YCTHOT'O U MUCBMEHHOTO

YMeHne 1aBaTh OnpezielieHHe U ONepupoBaTh
CIeTyFOIIMMH XUMHUYECKUMU TTOHITHIMHU:
BEIIECTBO, XUMHYCCKUI DJIEMEHT, aTOM,
MOJIeKyJ1a, OTHOCUTENLHBIC aTOMHASI U
MOJICKYJISIpHAS MACChI, HOH, aJJTIOTPOITHS,
M30TOIIbI, XUMHYECKask CBSI3b,
AJIEKTPOOTPHIIATEITHFHOCTh, BAJICHTHOCTD, CTCTICHD
OKHCJICHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIHA
00beM ra3000pa3HBIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUS,
PacTBOPHI, DIIEKTPOJIUT M HEDIIEKTPOIIUT,
AIIEKTPOIUTUYECKAs! IUCCOIMALINS, OKUCIIUTEND U
BOCCTaHOBUTEIh, OKACIICHUE W BOCCTAaHOBJICHHE,
TEIUI0BOM 3P PeKT peakiuu, CKOPOCTh
XUMHUYECKOHN pCaKun, KaTajlin3, XUMUICCKOC
paBHOBECHE, YTICPOIHBIN CKEleT,
GyHKIIMOHAIbHAS TPYIINA, H30MEPUSI TOMOJIOTHUS

orpoca;
- IPaKTUYECKHUX padoT;
- TabopaTOPHBIX padoT;
- TECTUPOBAHUS 10
TeMaMm.
Py0e:xHBIN KOHTPOJIb B
dpopme:
- IPOBEPOUHBIX paboT 10
OCHOBHBIM T€MaM
JUCLUTUINHBL,
- KOHTPOJBHBIX paboT MO
JIBYM pazJienam
JVICTIATUTAHBL,
- OTYETHI 110
1a00paTOPHBIM U
NPaKTUYECKUM paboTaMm.
HUroroswblii
KOHTPOJIb B popme
JK3aMEeHa.

OCHOBHBIE 3aKOHBI
XUMUAU

dopMyIHpPOBaHHUE 3aKOHOB COXPaHEHUS
Macchl BEIIECTB U OCTOSIHCTBA COCTaBa
BEILIECTB

VYcTaHOBKA MPUYMHHO-CIIECTBEHHO! CBS3U
MEXIy COAEep>KaHUEM 3TUX 3aKOHOB U
HaNMCaHUEM XUMHYECKUX GopMyIl U
YPaBHEHHH.

VY cTaHOBKA 3BOIIOIIMOHHON CYIITHOCTH
MEH/IEJIEEBCKON U COBPEMEHHOMN
(GbOopMyIIHPOBOK NMEPHUOIUUECKOTO 3aKOHA
JI.1.MenneneeBa

OObsicHeHue HU3MIECKOTO CMBICIIA
CHUMBOJIUKH MTEPUOUICCKON TaOIUITBI
xuMu4ueckux 3nemenToB .M. Menneneena
(HOMEpOB 3Jie MEHTA, NePUO0/Ia, TPYIIIIbI) U
YCTaHOBKA IMPUYMHHO-CIIECTBEHHOMN CBA3U
MEXy CTPOCHHEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHUS CBOMCTB
AJIEMEHTOB M 00pa30BaHHBIX UMH BEILIECTB B
Mepuoiax u rpynmnax .

XapakTepucTuKa 3JIEMEHTOB MaJIbIX U
OO0JIBIINX MEPUOIOB MO UX MOJIOKEHHUIO B
ITepuoanueckoii cucreme JI.M.Menneneesa

Tekymuid KOHTpPOJIbL B
dopme:

- YCTHOI'O U NHUCbMCHHOTO
Ompoca;-  MPaKTHYECKHUX
pabor;

- 1abopaTOPHBIX padoT;

- TCCTUPOBAHUA 110
TeMaMm.

Py0e:xHbIii KOHTPOJIb B
popme:

- MPOBEPOYHBIX padoT MO
OCHOBHBIM T€MaM
JUCIUTLTAHBL,

- KOHTPOJIBHBIX PaboT 10
JIBYM pazjiesnam
JUCTIUTLTAHBL,

- OTYETHI 110
71a00paTOPHBIM U
MIPaKTUYECKUM paboTam.

HNTorosmplii KOHTPOJIb B
dbopMe 3K3aMeHa.

OcHOBHBIE
TEOPHH XUMHH

YcraHoBKa 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
BELIECTB OT CTPOCHUS aTOMOB 00pa3yIoIINX X

Tekymuid KOHTpPOJIbL B
dopme:
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XUMUYECKUX 3JIEMEHTOB. XapaKTepUCTUKA
BOKHEHIINX TUIIOB XUMHYECKUX CBS3EH U
OTHOCHUTEIILHOCTH 3TOU THUIIOJIOTHHU.

OObscHEeHnE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOEHUSI KPUCTAJUTMUECKUX PELIETOK.
DopMyJIUPOBKA OCHOBHBIX MOJIOKEHUN TEOPUHN
ANEKTPOIUTUUECKON AUCCOLUALNU U
XapaKTepHUCTUKA B CBETE ITOM TEOPUH CBONCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUM.
DopMyJIUPOBKA OCHOBHBIX MOJIOKEHUN TEOPUHN
XUMHUYECKOTO CTPOCHUSI OPIraHMUYECKUX COSTUHEHUN
Y XapaKTepUCTUKA B CBETE 3TOM TEOPUHU CBOMCTB
OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTMHEHHI

- YCTHOTO U MHUCHBMEHHOTO
orpoca;

- IPaKTUYECKHUX padoT;

- 1abopaTOPHBIX padoT;

- TECTUPOBAHUS 10
TEeMaM.

Py0e:xHbIN KOHTPOJIb B
dopme:

- IPOBEPOYHBIX paboT 10
OCHOBHBIM T€MaM
JUCLUTUIAHBL,

- KOHTPOJIBHBIX pabOT 1O
JIBYM pazJienam
JUCLUIUIMHBL,

- OTYETHI 110
1ab0paTOPHBIM U
NPaKTUYECKUM paboTaMm.

HToroBuiii KOHTPOJIb
B (hopme rK3ameHa

Bakueiimue XapakTepucTHUKa COCTaBa, CTPOCHUS, CBOMCTB, Tekymmuidi KOHTpPOJbL B
BeleCTBA U IIOJIyYEHUS U IPUME HEHMSI BAXKHEHIINX METAJIJIOB (popme:
MaTepHaJibl (IA u II A rpynm, antoMuHuS, XKele3a, a B - YCTHOT'O U IUCBMEHHOTO
€CTECTBEHHO-HAayYHOM IpoQuiie U HEKOTOphIX d- ornpoca;
AJIEMEHTOB) U UX COEMHEHUN. XapaKTepuCcTUKa - IPaKTUYECKUX padoT;
COCTaBa, CTPOCHMSI, CBOMCTB, IOIyYCHHS U IIPUME - 1a00paTOPHBIX PadoT;
HeHus BaxkHenmux HemetawioB (VIIL A, VIIA, VIA - TECTUPOBAHUS O
IpyII, a TaKxKe a3oTa u Gocdopa, yriepoja u TEMaM.
KPEMHHSI, BOJIOPOJIA) U UX COCAMHECHHUIA. - Py0eskHbIii KOHTPOJIb B
XapakTepucTHKa COCTaBa, CTPOCHUS, CBOMCTB, dopme:
IIOJIyYEHUS U - IPUME HEHUS BaXKHEUILINX KJIaCCOB - IPOBEPOUHBIX PadOT 110
YIJI€BOAOPOAOB (AJIKAHOB, LIMKJIOATKAHOB, AJIKEHOB, OCHOBHBIM T€MaM
aJIKMHOB, aPEHOB) U MX HanOOJIee 3HAYNMBIX B JUCLUILIMHBL,
HapOJHOXO35I1ICTBEHHOM IUIaHE NIPEICTABUTEIIECH. - KOHTPOJIbHBIX PabOT 1O
AHanoruyHas XapakTepucTHKa BaXKHEHUIINX JIByM pazjiesnam
IIPEJCTaBUTENICH APYTUX KJIACCOB OPraHUYECKUX JUCLUILINHBL,
COCIMHEHHI: METaHOoJIa M 3TAHOJIA CIIOKHBIX 3(UPOB, | - OTYETHI IO
’KMPOB, MbLI, QJIbJETUAOB ((popManbIeruioB u 71a00paTOPHBIM U
aleTaibJeruaa), KEeTOHOB (ameToHa), KapOOHOBBIX NPaKTUYECKUM padoTaMm.
KUCJOT (YKCYCHOM KUCIIOTBI, JJIsl €CTECTBEHHO- Hrorosbiii KOHTPOJIb B
HAYYHOTO MPOdUIIs peICTaBUTENEH APYTHX KIaccoB | popme s3x3aMeHa
KHCJIOT), MOHOCAXapH 0B (IJIFOKO3bI), IUCaXapUIOB
(caxapo3bl), IoJIMcaxapuaoB (Kpaxmasia u
LIEJUTI0JIO3bl),- AaHWJIMHA, aMMHOKHUCIIOT, OEJIKOB,
UCKYCCTBEHHBIX U CUHTETUUECKHUX BOJIOKOH,
Kay4yKOB, IIACTMAcCC
XuMHn4yecKui Hcnonp3oBanue B yueOHOH 1 TpodecCHOHATBLHON Tekymmuidi KOHTpPOJbL B
SI3BIK M JIESTEIIBHOCTH XUMUYECKNX TEPMHUHOB U CHMBOJIMKK | hopMme:
CHMBOJINKA HazBaHue n3y4eHHbIX BELECTB M0 TPUBUAIBHOW WIM | - YCTHOTO U MHCbMEHHOIO

MEXIyHApOJAHON HOMEHKIIAType U OTpaKeHHe
COCTaBa ATHX COCJAMHEHHH C MOMOIIHI0 XUMUYECKUX

oIpoca;
- IPaKTUYECKUX padoT;
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dopmyi. OTpaxeHre XUMUIECKHIX TIPOIECCOB C
MOMOUIBI0 YPABHEHUM XUMUYECKUX PEAKIINANA

- 1abopaTopHBIX paboT;

- TECTUPOBAHUS TIO
TEMaM.

Py0e:xHbIii KOHTPOJIb B
popme:

- MPOBEPOYHBIX padoT MO
OCHOBHBIM T€MaM
JUCIUILTAHBL,

- KOHTPOJIBHBIX PadoOT 10
JIBYM pazjiesnam
JUCTIUTLTAHBL,

- OTYETHI 110
71a00paTOPHBIM U
MPaKTUYECKUM paboTam.
HToroBblii KOHTPOJIL B

dbopme

Qg QepeHIIMPOBaHHOTO
3ayeTa.
XumMu4ecKkue Texkymuii KOHTPOJIb B
peakuumn dopme:
- YCTHOTO U NMHCHMEHHOTO
orpoca;
- IPaKTUYECKUX padoT;
- 1abopaTOPHBIX padoT;
- TECTUPOBAHUS TIO
OObscHEeHnE CYITHOCTH XUMUYECKUX MPOLIECCOB. TeMaMm.
Krnaccudukanus XHMHYECKUX pEaKnii 1o
pa3IMyYHBIM NMPU3HAKAM: YUCIIY U COCTaBY MPOAYKTOB | Py0eskHbIi KOHTPOJIbL B
U peareHToB, TeIUI0BOMY 3(p(eKTy, HanpaBICHHUIO, popme:
daze, HATMYKMIO KaTaIU3aTOPa, U3MEHEHHUIO CTENEHEe | - MPOBEPOYHBIX PaboT 1Mo
OKHCIICHHS 3JIEMEHTOB, 00pa3yroIIuX BEIIECTBA. OCHOBHBIM T€MaM
YcTaHoBKa MPU3HAKOB OOIIETO U Pa3IMYHOTO B JUCIUILTUHBL,
TUTIOJIOTUHW PEAKIIMA JIJIsl HEOPTaHUYEeCKOU U - KOHTPOJIBHBIX PaboOT 10
OpraHUYEeCcKON XUMUHU. JIBYM pazfiesiaM
Knaccugukamus BemecTB u NpoueccoB ¢ TOUYKH JICTIUTLUTAHBL,
3peHus OKHCcIeHusI-BoccTaHoBIIeHUs. CocTaBiieHue - OTYETHI 110
YPaBHEHUU PEAKIMH C TIOMOLIBIO METOAA 1ab0paTOPHBIM U
AIIEKTPOHHOTO OanaHca MPAaKTHYECKUM paboTaMm.
OOBbsicHeHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON
PEaKuu U MOJOKEHHSI XUMUYECKOro paBHOBecHs OT | UTOroBblii KOHTPOJIb B
pa3InYHBIX (HAKTOPOB dbopme 3K3aMeHa
XumMuyecKkuii BrImonHeHre XUMUYECKOT0 IKCIIEpUMEHTa B MoHOM | Tekymuii KOHTpPoJIb B
IKCIEPUMEHT COOTBETCTBHUH C NPaBUIaAMHU 0€30IaCHOCTH. popme:
Habmonenue, gukcanus u oniucaHue pe3yibTaToB - YCTHOTO U MHCHMEHHOTO
MIPOBEICHHOT0 IKCIIEPUMEHTA orpoca;
Xumuyeckas [IpoBeneHNE CaMOCTOSITEIBHOTO TIOUCKA XUMUUECKON | - TPAKTHYECKUX padoT;
uHdopmanus WH(GOPMAITUH C HCITOJIb30BAHUEM Pa3THYHBIX - 1abopaTopHBIX PaboT;

UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX M3/IaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTA).
Vcnonp30BaHuEe KOMITBIOTEPHBIX TEXHOJIOTHI JUTSI
00pabOoTKH U Mepeadun XUMHUIECKOH nHPOpMaIUy 1

- TCCTUPOBAHUA I10
TEMaM.

Py0e:xHbINl KOHTPOJIb B
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ee MPeACTaBICHUS B PA3IMYHBIX opmMax

Pacuetnl o

XHUMHYE€CKHM
dbopmyaam u
YPaBHEHUSIM

YcTaHOBKa 3aBUCUMOCTH MEXAYy Ka4ECTBEHHON U
KOJIMYECTBEHHOW CTOPOHAMU XUMHYECKUX O0BHEKTOB
U Tpo1ieccoB. PenieHne pacueTHsIX 3a4a4 110
XUMHUYECKUM (popMysiaM U ypaBHEHUSIM

popme:

- MPOBEPOYHBIX padoT MO
OCHOBHBIM T€MaM
JUCIUTLTAHBL,

- KOHTPOJIBHBIX PaboOT 10
JBYM pazJienam
JMCLUTUIAHBL,

- OTYETHI 110
71a00paTOPHBIM U
MIPaKTUYECKUM paboTam.
HToroBblii KOHTPOJIL B
dbopme 3K3aMeHa

IIpoduiasHoe u
npodeccuoHaIbLHO
3HaYuMoe
coepKkaHue

OOBsicHEHNE XUMHUYECKUX SIBJICHUH, IPOUCXOAALINX B
npupoze, ObITY U Ha pou3BojcTBe OnpeencHue
BO3MOXHOCTEH MPOTEKaHU XUMUYECKUX
NpeBpaIleHU B Pa3MUUHbIX ycinoBusx CobmoaeHne
IPaBUJI SKOJIOTUYECKU I'PAaMOTHOI'O TIOBEACHUS B
oKpyxatomiei cpesne OLeHKa BIUSHUS XUMUYECKOTO
3arpsi3HEHUs OKPYXKAOLIEH cpesibl Ha OpraHu3M
YeJIOBEKA U JIPYTHE )KUBbIE OPTaHU3MBI.

CoburoeHue mpaBmil 0€3011aCHOTO 0OpaIeHuUs ¢
TOPIOYMMH U TOKCHYHBIMH BELIECTBAMH,
nabopaTopHbIM 00opynoBanueM Iloaroroska
pPacTBOPOB 3a/IaHHON KOHILIEHTPAIMH B OBITY U Ha
npousBoJicTBe Kputnueckas oneHka J0CTOBEPHOCTH
XMUMUYECKOi MH(OpMAIH, TTOCTYHAIOIIEH 13 pa3HbIX
UCTOYHUKOB

Tekymuii KOHTpPOJbL B
dopme:

- YCTHOTO U NMHUCHMEHHOTO
orpoca;

- IPaKTUYECKUX padoT;

- 1abopaTOPHBIX padoT;

- TECTUPOBAHUSA IO
TEeMaM.

Py06e:xHblii KOHTPOJIb B

popme:

- IPOBEPOYHBIX PA0OT IO

OCHOBHBIM T€MaM

JUCUUIIINHBI;

- KOHTPOJIBHBIX PaboOT 10

JIBYM pa3fesam

JTUCUUTLTUHBI;

- OTYETHI 110

1a00paTOPHBIM U

MPAKTHYECKUM paboTam.
HToroBpiii KOHTPOJIb B
dbopme FK3aMeHa.
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Conep:xanue
00y4eHust

XapakTepuCcTHKA OCHOBHBIX BH/I0OB JIEATEJIbHOCTH
00y4amuxcs (Ha ypoBHe Y4eOHbIX JAeHCTBHIl)

DopMbI KOHTPOJIA

BBenenne

O3HakomiieHHE ¢ OMOJIOTHUECKUMH CUCTEMaMH Pa3HOTO
YPOBHSI: KIIETKOW, OPraHKU3MOM, TTOMYJISIIIAEH, SKOCHCTEMOH,
ounochepoii. Onpenenenue ponu OMoIoruu B GOPMUPOBAHUN
COBPEMEHHOW €CTECTBEHHO-HAYYHOU KaPTUHBI MUPA U
MPAKTHYECKON JCITeILHOCTH JIFOJICH.

OOy4eHue coOIOICHUIO TIPABUIT TOBEJICHHUS B IPUPOJIC,
OepeKHOMY OTHOIIECHUIO K OMOJIOTHYECKIM 00bEeKTaM
(pacTeHusIM ¥ XKMBOTHBIM M UX COOOIIECTBAM) M UX OXpaHe

YeTHBIN o1poc
Odopmienne
IIPE3ECHTALMI

YYEHME O KVIETKE

XuMuyeckas
OpraHusaums
KJIETKH

YMeHue MMpOBOAUTDH CPABHCHHUC XUMHUYECKOM opraHu3anuu
JKMBEIX U HEXKUBBIX OOBEKTOB.

HOHy‘ICHI/Ie MMpEACTaBJICHHUA O POJIM OPraHUYCCKUX U
HCOPTraHNYCCKNX BCHICCTB B KIJIICTKC.

YeTHBIN o1poc

Ctpoenue n
(pyHkuun KiIeTku

H3ydenue cTpoeHus KIETOK 3yKapuoT, CTPOEHUS U
MHOT000pa3usl KJIETOK PACTCHHH M )KUBOTHBIX C IIOMOIIIBIO
MHUKpPOIIpenapaTos.

Habmronenue kieTok pacTeHU# U )KHBOTHBIX TIOT
MHKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENaparax, uxX ONUCAaHUE.
[IpuroToBneHre U ONKMCaHUE MUKPOIIPENAPATOB KIETOK
pPaCTEeHHUI.

YeTHBIM 01poc
TectupoBanue

OOMeH BelecTB "
npeBpalieHue
JHEPTUM B KJIETKe

YMeHHUe CTPOUTH CXEMBbI SJHEPIeTHUECKOTO OOMeHa 1
6uocuHTe3a Oenka, (POTOCHHTE3A.

[MonyueHue MpenCTaBICHUs O IPOCTPAHCTBEHHON CTPYKTYpe
6enka, monexyn JIHK u PHK

VYeTHBIM omnpoc
IIpoBepounas
pabora

OPI'AHM3M. P

ASMHOXEHME U UHANBUAYAJIBHOE PASBUTUE OPI'TAHU3MOB

Pasmuoxkenne OBnazneHne 3HaHUSAMU O Pa3MHOKEHUU KaK O BaXKHEHUIIEM YeTHbli onpoc
OPraHu3sMoB CBOMCTBE KUBBIX OPTaHU3MOB. TectupoBanue
YMeHue caMoCTOATENbHO HAXOAUTh OTJINYUS MUTO3a OT CpaBHuTtenbHas
Meii03a, onpenesisis IBOIOLMOHHYIO POJIb 3THX BUAOB Tadnuia
JEJICHUS] KIIETKU
NupuBuayansHoe | O3HaKOMIIEHHE C OCHOBHBIMHU CTaIUsIMU OHTOT'€HE3a Ha YeTHbll onpoc
pa3BuTHE IpUMepe pa3BUTHS MO3BOHOYHBIX KUBOTHBIX.
OpraHmsma YMeHue XxapakTepu30BaTh CTaJUH MOCTIMOPHOHAILHOTO
pa3BUTHS Ha puMepe yenoBeka. O3HaKOMIICHHE ©
IPUYMHAMU HAPYIIEHUH B pa3BUTUH OPraHU3MOB.
Pa3BuTne ymenus npaBuibHO (POPMHUPOBATh JOKA3aTEIbHYIO
0a3y 3BOJIIOLIMOHHOTO PAa3BUTHsI JKUBOTHOTO MUPA
OCHOBBI 'EHETUKH U CEJEKIIUU
OcHoBHBIE O3HaKOMJIEHHE € IPEIMETOM, 3aJja4aMi, OCHOBHBIMH YeTHbli onpoc
NOHATHSA U MOHATHUAMHU U 3aKOHaMU TeHeTuku. [lomyuenue Tect

3aKOHBbI '€ HETHKU

MMpEaACTaBJICHUA 00 OCHOBHBIX METOJdaX I'CHCTHUKMU.

Pemenue 3amau

3aKoHOMepHOCTH
HACJIeICTBEHHOCT
uu
U3MEHYMBOCTH

O3HaKoOMIJIEHHE C HACJIEACTBEHHON U HEHACJIEACTBEHHOMN
W3MEHYHUBOCTHIO U €€ OMOJIOTHYECKOM POJIBIO B BOJIOIUN
J)KUBOTO MHpA.

[Tonydenue npeacTaBIeHHS O CBA3U T€HETUKU U MEIUIIMHBI.
O3HaKOMIIEHHE C HACJIEACTBEHHLIMH OOJIE3HIMH YEIOBEKA, UX
MPUYMHAMHA U TIPOPUITAKTUKOM.

M3ydeHue BIMSHUS JIKOTOJIN3Ma, HAPKOMAHUHU, KypPEHHUsI Ha

YeTHBIN o1poc
[IporpammupoBaHHbBI
U IUKTaHT
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HACJICACTBCHHOCTH HAa BUACOMATCPHUAJIC.

AHanmu3 pEeHOTUIMMYECKOM U3MEHYMBOCTH. BhIsiBIeHNE
MyTareHoB B OKpY:Kalollel cpejie 1 KOCBEHHAs! OLIEHKa
BO3MOKHOT'O MX BIUSIHUSI HA OPraHU3M

OCHOBBI METOJIbI
ceJIeKIUH
pacTeHui,
JKHBOTHBIX M
MHMKPOOPTaHU3MO
B

[Tonydyenue npeacraBieHUs: O TEHETUKE KAK O TEOPETHYECKON
OCHOBE CEJIEKI[1H.

Pa3BuTue MeranpeAMETHBIX YMEHUI B IIPOLIECCE HAXOXKICHUS
Ha KapTe LEHTPOB MHOT000pa3usi U MPOUCXOKACHUS
KYJIbTYPHBIX PAaCTEHUM U JOMAIIHUX dKUBOTHBIX, OTKPBITHIX
H. 1. BaBuioBbIM.

N3ydyenne MeTo10B THOPHUIN3AINN U UCKYCCTBEHHOTO
otOopa. YMeHue pa3oupaThCsi B STUYECKUX ACMIEKTax
HEKOTOPBIX TOCTIKEHUIN B OMOTEXHOJIOTHH.

O3HakoOMJIEHHE C OCHOBHBIMU JOCTHKEHUSMH COBPE-MEHHOU
CEJIEKIUU KYJIbTYPHBIX PACTEHUM, TOMAIIHUX dKUBOTHBIX U
MUKpPOOPraHU3MOB

YeTHBIM o1poc

IMPOUCXOKAEHUE U PABBUTHE )KU3HU HA 3EMJIE. 3BOJIOIIMO

HHOE YYEHUME

IIpoucxoxaenue u
HaYaJbHBIE
JTanbl pa3BUTHA
sKH3HHM Ha 3eMJie

AHanM3 1 OLEHKA Pa3JIMYHBIX TUIOTE3 MPOUCXOKICHUS
KU3HU.

[Tonydenue npencraBieHus 00 yCI0KHEHUHU YKUBBIX
OpraHU3MOB Ha 3emJie B IIPOLIECCE IBOIOLIH.

YMeHHe 3KCIepUMEHTAIbHBIM ITyTEM BBISBISATH aJalTUBHbIE
0COOEHHOCTH OPraHU3MOB, UX OTHOCUTENBHBIN XapakTep.
O3HakoOMIJIEHHE C HEKOTOPBIMH MPEICTABUTEISAIMUA PEAKUX U
MCYE3aI0IINX BUJOB PACTEHUHN U )KUBOTHBIX.

[IpoBenenue onucanust ocodeii 0AHOTO BUAA 1Mo Mopdo-
JIOTUYECKOMY KPUTEPHIO IPY BHIIIOJIHEHUH JJa0OPATOpPHOI
paboThl. BeIsiBIeHHE YepT MPUCTIOCOOIEHHOCTH OPTaHU3MOB K
pa3HBIM cpeaM oOouTaHus (BOIHOM, HA3eMHO- BO3IyIIIHOM,
TTOYBEHHOM).

YeTHBIN o1poc

HUcrtopus
Pa3BUTHA
3BOJIIOLIMOHHBIX
uaein

W3yueHne Hacneaus 4e10BeYeCcTBa Ha IPUMEPE 3HAKOMCTBA C
UCTOpHUEN pa3BuTHs 3BOOLMOHHBIX uael K. JIunnes, XK. b.
Jlamapxka Y. JapBuna. O1rieHuBaHUE POJIA SBOTIONUOHHOTO
yueHust B GOpMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTUHBI MUPA.

Pa3Butue crnocoOHOCTH SICHO ¥ TOYHO U3J1araTb CBOM MBICIIH,
JIOTHYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHUS,
BOCIIPMHUMATh U aHAJIM3UPOBATh MHEHHS COOECEeITHUKOB,
IIPU3HABAsI IPABO APYroro 4ejJ0BEKa HA HHOE MHEHUE.

YeTHBIM o1poc

Muxpo3Boonus
n
MAaKpO3BOJIIOLUA

O3HakoMJIeHHE ¢ KOHLENIHUEH BUIa, €e KPUTEPUIMHU, TOA00p
NIPUMEPOB TOT'0, YTO ITOMYJIALUA — CTPYKTypHas €IUHUIA
BUJIA U 3BOJIIOLINY.

O3HakoOMIIEHHE C ABMXXKYIIUMUCS CUJIaMH OBOJIIOIIUA U €€
JI0Ka3aTeIbCTBAMHU.

YcBoenne TOro, YTO0 OCHOBHBIMH HAIIpPaBJICHUAMU
9BOJIIOIMOHHOTO MIpOrpecca sABIAI0TCS OMOIOTHUEeCKUN
nporpecc 1 OMOIOTHYECKHH perpecc. Y MEHHE OTCTauBaTh
MHEHHE, O COXPaHEHUH OMOJIOTHUECKOTr0 MHOT000pa3us Kak
OCHOBE YCTOMUMBOCTH OHMOC(Eephl U MPOrPECCUBHOTO €€
pa3BUTHA. YMEHHUE BBISBISITh IPUYMHBI BHIMHUPAHHSI BUJIOB.

YeTHBIN o1poc
TectupoBanue

IMPOUCXOKJIEHUE YEJIOBEKA

AHTpoOnoreses

| AHaJIn3 1 OlLIEHKA Pa3JIMYHBIX TUIIOTE3 O MPOUCXOKIACHUHI

| YCTHBII 01TpoC
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YesioBeueckue YeJI0BEKa. Cocrasnenue
pacsl Pa3BuTHe yMeHUs CTPOUTH 10Ka3aTelbHYIO 0a3y 1o TaOIHLIBI

CPaBHUTEIBHOM XapaKTEPUCTUKE YETIOBEKA U IPUMATOB,

JIOKa3bIBasi UX POACTBO.

BprIsiBiIeHME TAIlOB YBOMIIOLUN YEJIOBEKA. Y MEHUE

JIOKa3bIBaTh PaBEHCTBO YEJIIOBEYECKUX Pac HA OCHOBAHUU UX

POACTBA M €IMHCTBA IPOUCXOXKAeHUs. Pa3Burue

TOJIEPAHTHOCTH, KpUTHKA PACH3MA BO BCEX €r0 MPOSBIICHUSX.

OCHOBBI 3KOJIOI'nn

JKoJIOTHS — N3yueHne 5K00rnuecKux (pakTopoB U UX BIMSHUSA HA YeTHBIM onpoc
HayKa 0 OpraHU3MBl. CpaBHuTenbHas
B3aHMOOTHOIIIE- 3HAKOMCTBO C DKOJOTMYECKHUMH CUCTEMAaMM, UX BUIOBOH U TabIMIa
HHMAX OPTaHU3MOB | IPOCTPAHCTBEHHOMN CTPYKTypamMu. ¥ MEHUE OOBSICHSITh TectupoBanue

HNPUYHMHBI YCTOHUUBOCTH M CMEHBI 3KOCHCTEM.
O3HaKOMJIEHHE ¢ MEXBUA0BBIMH B3aUMOOTHOILEHUSIMU B
9KOCHUCTEME: KOHKYpEHIIMEH, CHMOM030M, XUIITHUYECTBOM,
apa3suTU3MOM.

YMeHue CTpOUTh SIPyCHOCTb PACTUTEIBHOTO COOOIIECTBA,
MUIIEBbIE LIENH U CETH B OMOIIEHO3€, a TAK)KE IKOJIOIMUECKHE
IUPaMUJIBI.

3HaHNE OTIUYUTEIBHBIX PU3HAKOB UCKYCCTBEHHBIX CO-
00I11eCTB — arpo3KOCUCTEMBI U YPOOIKOCHCTEMBI.
OnucaHue aHTPOIIOTEHHBIX U3MEHEHHH B €CTECTBEHHBIX
NPUPOAHBIX JaHAMAPTAX CBOEH MECTHOCTH.
CpaBHUTENIBHOE OIMCaHUE OJHON U3 €CTECTBEHHBIX
HNPUPOAHBIX CHCTEM (Hampumep, Jieca) U Kakoi-HUOy b
arpo3KOoCUCTEMBI (HampuMep, MIIEHUYHOTO MOJs).
CocraBieHue cxeM nepeiadyn BeIlecTB U SHEPTUH 10 LeTsIM
IUTAHMSL B IPUPOAHON IKOCHCTEME U arpoLeHO3eE.

buocdepa —
rjodajbHast
IKOCUCTEMA
buocdepa n
YyeJioBeK

Osnakomiuenue ¢ yuenuem B. U. Bepnanckoro o Ouocepe
KaK O T7100a1bHON 3KOCHCTEME.

Hannuue npencraBieHus o cxeMe 3KOCUCTEMBI Ha TIpUMepe
O6uocdepsl, KPyroBOpOTE BEIIECTB U MPEBPAIICHUH YHEPTUU B
ouocdepe.

YMeHue 10ka3bIBaTh POIIb )KUBBIX OPraHU3MOB B Onocdepe
Ha KOHKPETHBIX puMepax. HaxoxaeHue cBsa3u U3MEHEHUS B
o6uocdepe ¢ MociIeCTBUAMU JAESTEIHLHOCTH YEJIOBEKA B
OKpYKaroliel cpese. YMeHHe OnpeensaTh BO3eiiCTBIE
IIPOU3BOJICTBEHHOM AESITEILHOCTH HA OKPY>KAIOILYIO CPENy B
obmnactu cBoeil Oynyie mpodeccuu.

O3HakoMJIEHHE C TTI00aIbHBIMU IKOJIOTUYECKUMU
npobiieMaMH .

Ornrcanue UCKYCCTBEHHOM 2KOCHCTEMBI. Peenue
9KOJIOTHYECKUX 33/1a4. J|eMOHCTpUpOBAaHUE YMEHUS
MIOCTAHOBKU LeJIeN e TeIbHOCTH, IUIAHUPOBAHUS
COOCTBEHHOM NEATENbHOCTH JISl TOCTHKEHUS TTOCTaBICHHBIX
Hesel, NpeIBUACHUST BO3MOXKHBIX PE3yJIbTaTOB 3TUX
NENCTBHIM, OpraHu3aIii CAMOKOHTPOJIS U OLICHKH
MOJTyYEHHBIX pe3yabTaToB. OOydYeHHe COOTIOICHHUIO TPABUIT
MOBE/ICHUS B MIPHUpoJie, OepeKHOMY OTHOLICHHIO K
OMOJI0rMYeCKUM 00beKTaM (pacTEeHUSIM, )KUBOTHBIM U MX
COOOIIIECTBAM) M UX OXpaHe

TecToBbII KOHTPOJIb
10 TEME

«OCHOBBI 2KOJIOTUN
u 6uochepa»

IIporpamupoBaHHBIN
JUKTAHT
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BUOHUKA

Buonuka kak 3HAKOMCTBO C TPyO4aThIMHU CTPYKTYpaMH B 3KUBOH Mpu- poae | Odopmienue
0JIHO U3 U TEXHHUKE, a3POJUHAMUYECKUMH U TUIAPOTUHAMUYECKUMU MpEe3eHTALNI
HanpaBJeHUi YCTPOMCTBAMH B )KUBOUM MPUPOJIEC U TEXHUKE. Y MEHHUE
OmnoJiorum u CTPOUTH MOJIEJIH CKJIATYaTON CTPYKTYPbI, UC- MOJIb3YEMbIC B
KHOEPHETHKHU CTPOUTEIILCTBE
Copnepxanue XapakTepucTHKA OCHOBHBIX BHJI0B y4eOHOM DopMblI
00yueHus AEeATEJLHOCTH 00YUAIOIIMXCS KOHTPOJIsI
Beenenne 3HaKOMCTBO ¢ 00BEKTOM M3yueHUs dKojoruu. Omnpeaenenue | YCTHBIN onpoc

POJIH SKOJIOTUH B (POPMUPOBAHUM COBPEMEHHOM KapTUHBI
Mupa. JleMOHCTpalusi 3Ha4YeHHsI 3KOJIOTHUH P OCBOEHUU
npodeccuil ¥ CreraIbHOCTeH CPEHETO

1. OKOJIOT'UA KAK HAYUHASA INCLHUAITIVIMHA

OO0111ast PKOI0rUst

YMeHue BBIABIATH 00LIME 3aKOHOMEPHOCTHU AEHCTBHS
(dakTopoB cpepl Ha opranu3M. [lomydeHne mpeIcTaBiICHHA O
MOMYJISIINH, SKocHcTeMe, orocdepe.

YcTHBIN ompoc
TectupoBanue

ConmanbHas 3HAKOMCTBO C NMPEIMETOM M3YYEHUS COLMAIBHON YKOJIOTHH. VYcTHbIN onpoc
DKOJIOTUSI VYMEHHE BRIACISATh OCHOBHBIC YEDTHI CPEAbl. OKPYKAIOIICH Tect
[Ipuknannas YMeHue BBISBISATh PETHOHATBHBIC SKOJIOTHYECKUE TTpobeMbl | KoHTponbHas
9KOJIOT U Y yKa3bIBaTh MPUYMHBI UX BOSHUKHOBEHHUS, a TAKKE pabora
BO3MOYHBIE TyTH CHUKEHUS TTOCIEACTBUI HA OKPYKAIOIIYIO

2. CPEJIA OBUTAHMA YEJIOBEKA U SKOJIOTMMYECKAA BE3OITACHOCTD
Cpena oburanus OBnaieHue 3HaHUSIMU 00 0OCOOCHHOCTSIX CpeJIbl OOMTaHUS VYcrHbIl onpoc
YyeJI0BEKa YeJIOBEKa U €€ OCHOBHBIX KOMIIOHECHTOB. Y MEHHE

(hopMHPOBaTH COOCTBEHHYIO TIO3HIIUIO 10 OTHOIIICHHUIO K
CBEICHUSIM, KACAIOIIUMCS TIOHITUSA «KOMGOPT Cpebl
oOWTaHMS YeI0BEKay, OTy-9aeMbIM U3 Pa3HBIX HCTOYHUKOB,
BKJIFOYAs PEKIaMy. 3HAHUE OCHOBHBIX IKOJIOTHYECKUX

I'opoxackas cpena 3HAaKOMCTBO C XapaKTEPUCTHUKaMH FOPOACKON KBapTupbl Kak | Odopmienue
OCHOBHOT'0O 3KOTOIIa COBPEMEHHOI'0 Y€JI0BEKa. Y MEHUE Hpe3eHTalun
OIIPEAEIATH IKOJIOTUYECKUE ITApAMETPhI COBPEMEHHOIO ITpoBepounas
4eJI0BEYECKOI0 )KUIIHIIA. 3HAHUE IKOJIOTHYECKUX TpeOoBaHUH | paboTa
K YPOBHIO IITyMa, BUOPALIUH, OPraHU3aIllil CTPOUTEIHCTBA
AKHWJIBIX U HEKUIIBIX TOMEIIEHUH, aBTOMOOUIIBHBIX AOPOT.
Cenbckas cpena 3HaHUE OCHOBHBIX 3KOJIOTMYECKUX XapaKTEPUCTUK CPEbl TectupoBaHnue

o0uTaHUs YEIOBEKA B YCJIOBUAX CEIIbCKOM MECTHOCTH.

3.KO

HIIENLA YCTOMYUBOI'O PA3BUTUA

Bo3unkHOBEHNE
KOHILICTIIINH
YCTOHYUBOTO
pa3BUTUA

3HaHWE OCHOBHBIX MOJIOKEHU KOHUETIINU YCTOMYUBOTO pas-
BUTHSI U IPUYMH €€ BOSHUKHOBEHUS. Y MeHue (popMupoBaTh
COOCTBEHHYIO TIO3UITHIO 110 OTHOIIEHHUIO K CBEJICHUSM,
KacCaroUIMMCsl MOHSATUSL «yCTOMYMBOE PA3BUTHUEY.

YcTHBIN onpoc

Y CcTOWYUBOCTH U
pa3BUTHE

3HaHUE OCHOBHBIX CIIOCOOOB PEIIEHHUS SKOJIOTUUECKHUX
mpo06JieM B paMKaxX KOHIEMIUHU «Y CTOMYUBOCTh U Pa3BUTHUEN.
YMeHue paznu4ath SKOHOMUYECKYIO0, COLUAIBHYIO,
KYJBbTYPHYIO U SKOJIOTUYECKYIO YCTOMUYUBOCTh. Y MEHHE
BBIYUCIIATh HHACKC YCJIOBCUCCKOI'O pa3sBUTHA 110 OTHOICHUTIO
K OKpY»Karolleu cpene.

IIpoBepounas
pabota

4. OXPAHA ITPUPO/IbI
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[Ipuponooxpannas

3HaHHe HCTOPUHN OXPAaHBI ITPUPOILI B Poccun 1 0CHOBHBIX

VYeTHBII onpoc

JeATEIbHOCTD TUIIOB OpPraHU3aIMii, CHIOCOOCTBYIOLIMX OXpaHe MPUPOIBL.

YMeHue OIpeaeaTh COCTOSTHUE DKOJIOTHYECKON CUTYallUH

OKpY KaroIled MECTHOCTH U NMpeJIaraTb BO3MOXHbBIE ITyTH

CHWDKEHUS aHTPOIIOINE€HHOI'0 BO3JICHCTBHS HA IIPUPOLLY.
IIpupoaHsie pecypcbl | YMEHUE NOJIb30BaThCSI OCHOBHBIMHM METOJAMHU HAyYHOI'O KoHTtponbHas
U UX OXpaHa MO3HAHUS: ONMCAHUEM, U3MEPEHUEM, HabIoieHneM — Ui | pabora

OLICHKH COCTOSIHUSI OKPY KAIOLIeH cpesibl U ee NOTPEOHOCTH
B OXPAaHE.
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