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1. IACIIOPT PABOYEH ITIPOIPAMMBI YYEEHOH /TUCIIHILTHHbI
Ecmecmeosnanue

1.1. O6aacme npumenenus npozpammol

[Iporpamma yueOHOUM nuctmmuinHbl «EcTecTBO3HAHHWE)» SIBISIETCS YacThIO
porpaMMbl TTOATOTOBKH CIIEIIMATMCTOB CpelHEro 3BeHa B cooTBercTBUU ¢ DI'OC
no crneruanbHoctu CIIO 54.02.05 Kusonuchk (1o Bugam) (CTaHKOBasi *UBOIHKCH,
TearpanbHO-€eKOpAIIMOHHAS )KHUBOTIHCH).

1.2. Mecmo yuebnoui oucuunaunvl «Ecmecmeosnanue)» 6 cmpykmype
npozpamMmsl  NOO20MOBKU CHEUUATUCHMOE8 CPeOHe20 36eHa: JHUCIMIUINHA
00111e00pa30BaTENHLHOTO YUeOHOTO ITUKJIA.

YenoBek, MoinyyuBIIUi cpepHee npodeccuoHaibHOe 00pa3oBaHue, A0KEH
3HATh OCHOBBI COBPEMEHHOT'O €CTECTBO3HAHUS, KOTOPOE UMEET HE TOJIBKO BaXKHOE
o01eo06pa3oBaTebHOE, MEPOBO33PEHYECKOE, HO ¥ IIPUKIIAIHOC 3HAUCHUE

1.3. Ienu wu 3ad0auu yueonou oOucuyunaunvt «Ecmecmeosnanuey,
mpedosanus K pe3yiomamam 0C60EHUs y4eOHOll OUCUUNTIUHDBL:

B pesynmbrare wu3ydeHus  y4eOHOW  AUCHUIUIMHBI  (eaepaibHOTO
roCyJapCTBEHHOTO 00Pa30BaTEIbHOTO CTAaHJIapTa CPEIHEro OO0IIero oOpa3oBaHUs
0o0yyYaroluiics doorcen ymems:

— OpHEHTHUPOBATHCS B COBPEMEHHBIX HAy4YHBIX TMOHATHUSAX H HH(pOpMauu
€CTECTBEHHOHAYYHOI'O COJIepKAHUS;

— paboTarh C €CTECTBEHHOHAay4YHOW WMH(pOpManuei: BiaJeTb METOAaMHU IOMCKA,
BBIJICIISITh CMBICIIOBYIO OCHOBY M OII€HHMBAThH JIOCTOBEPHOCTH MH(MOpMAIINH;

— WCIOJb30BaTh €CTECTBCHHOHAYYHBbIC 3HAHWS B TIOBCCIHEBHOW JKHU3HHU IS
oOecrieueHusi  0€30MACHOCTH  JKH3HEACSATEIHHOCTH, OXPaHbl  37I0POBBA,
OKpY’Karolllel cpe/ibl, SHEProcOepeKeHus;

3Hamb:

— OCHOBHBIE HAYKH O TIPUPOJIE, UX OOITHOCTH M OTIHYIHS;

— ©CTECTBEHHOHAYYHBIM METOJ TMO3HAHUSI U €ro COCTABJISIIOIINE, €IUHCTBO
3aKOHOB IIpUpPOABI BO BeeneHnHoi;

— B3aWMOCBSI3b MEXIY HAyYHBIMH OTKPBITHSIMH U PAa3BUTHEM TEXHHUKU U
TEXHOJIOTUH;

— BKJIAJ BEIMKUX YYEHBIX B (HOPMUPOBAHHE COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTUHBI MHPA.

IIporpamMma opreHTHpPOBaHA Ha JOCTHXKEHHUE CIENYIOIIMX 3a1a4:

— OCBOCHHME 3HAaHHH O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHUHE MHpPA U
METOJIaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HamOoJjiee BaXXHBIMU HJACSIMHU U
JTOCTHKEHUSIMU €CTECTBO3HAHMS, OKA3aBIIMMHU ONPEACNSIONIEE BIUSIHUE HA
pPa3BUTHE TEXHUKH U TEXHOJIOTHI;



— OBJIQJICHUE YMEHHUSMH TPUMEHSTh TMOJTYYEHHbIE 3HAHUS JUIsl OOBSICHEHUS
SIBJICHUW OKPYXKAIOIIEro Mupa, BOCOpUSITHUS HWH(GOpPMAlMK €CTECTBEHHO-
HAyYHOTO U CHeIUaTIbHOro (Mpo(ecCHOHaNbHO 3HAYMMOTO) COICpPKaHUS,
nonydyaemon u3z CMMU, pecypcoB HHTEpHETa, CHEUUAIBHOM W HAy4HO-
NOMYJIAPHOW JTUTEPATYPHI;

— pa3BUTHE UHTEIUIEKTYaJbHBIX, TBOPUYECKUX CIIOCOOHOCTEH U JIOTUYECKOTO,
KPUTUYECKOTO MBIIUICHUS B XOJI€ MPOBEICHUS MPOCTEUIINX HCCIEIOBAHUM,
aHaju3a SBJICHUW, BOCHPUATHS M HHTEPHPETAIUU E€CTECTBEHHO-HAYYHOU
uHbOpMaIlMKM; PAa3BUTHE HABBIKOB CAMOCTOSITEILHOM TBOPYECKON paldOThI
oOyyarommxcst ¢ JIONOJIHUTENbHBIMU  HMCTOYHUKAMHU  HH(pOpMaLUU
(KOMIIBIOTEpPHBIE TIporpamMMbl, HHTEpHET, JOMOJHUTENbHAS JIUTEPATYpa,
npecca, ap.);

— BOCIIUTAHUE YOEKJEHHOCTH B BO3MOXKHOCTH MO3HAHMSI 3aKOHOB TMPUPOABI U
UCITOJIb30BAHUSL JJOCTUKEHNUN €CTECTBEHHBIX HAYK JJI Pa3BUTHS LIUBWIM3ALNU
U TIOBBINICHUS KAauecTBa KU3HU; (DOPMUPOBAHHUE SKOJIOTHYECKOTO CO3HAHUS,
3KOJIOTUYECKOM KYJIbTYPBI;

OcBoenue coaepxanust y4eOHOM  aucuMIUIMHBL  «EcTecTBO3HaHME»
o0ecreunBaeT JOCTHXKEHNUE CTYIEHTaMU C1e0yIouux pe3yibmamos.:
JUYHOCTNHbIX!

— YCTOMYMBBIM MHTEpPEC K MUCTOPUU M JOCTHIKEHUSAM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO F'OPJIOCTH 32 POCCUKCKNE €CTECTBEHHBIE HAYKH;

— TOTOBHOCTb K NPOAOKEHUI0 OOpa3OBaHMsI, IMOBBIIIEHUIO KBAIH(DUKALKUUA B
n30paHHON MPOQPECCHOHATIBHON AESTENIBHOCTH C HCIOJIb30BAHUEM 3HAHUU B
00JIaCTH €CTECTBEHHBIX HAYK;

— OOBEKTHBHOE OCO3HAHME 3HAUMMOCTH KOMIIETEHUUH B 00JACTU €CTECTBEHHBIX
HayK JJisi 4eloBeKa M OOLIECTBA, YMEHHME HCIIOJIb30BaTh TEXHOJIOTHYECKUE
JIOCTHKEHHS B 00JMacTH (U3MKH, XUMHH, OWOJIOTMM [UJIsl TIOBBILICHUS
COOCTBEHHOI'0 UHTEJUIEKTYaJIbHOIO pa3BUTHSA B BbIOpaHHOMU
npodeCcCUOHATBLHON JIeATEIbHOCTH;

— YMEHHE MPOAHAIMU3UPOBATh TEXHOTEHHBIE NOCIEACTBUSA I OKpYKaIOLIEH
cpenbl, OBITOBOM M MPOU3BOACTBEHHOU JIEITEIILHOCTH YEJIOBEKA;

— TOTOBHOCTb CaMOCTOSITEIILHO J00BIBATh HOBBIE JJI CE0sl €CTECTBEHHO-HAYYHBIE
3HAHMSI C UCTIOIB30BAHUEM JIJISl ATOTO JOCTYITHBIX UCTOYHUKOB MH(OpMAIUK;

— YMEHHE YNpaBIATh CBOEH I03HABATEIbHOM JIEATEIBHOCTBIO, IPOBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOI0 MHTEJUIEKTYaJIbHOI'O Pa3BUTHS;

— YMEHHE BBICTPAUBATH KOHCTPYKTMBHBIE B3aMMOOTHOLIEHUS B KOMAaHJE I10
pelIeHnIo 00X 3a/1a4 B 00JIaCTH €CTECTBO3HAHUS;

MemanpeomMemmbix:

— OBJAQJACHUWE YMEHUSMHM MW HAaBBIKAMH pPAa3JIMYHBIX BHUJOB I103HABATEIBHOU
JNEATEIBHOCTUA JUIl U3YYEHHs Pa3HbIX CTOPOH OKPYXKAIOIIETO €CTECTBEHHOIO
MUpa;

— NPUMEHEHUE OCHOBHBIX METOAOB IO3HAHUS (HAOJIIOJAEHUS, HAyYHOIO
AKCIIEPUMEHTA) IS M3YYCHHs PAa3JIMYHbIX CTOPOH €CTECTBEHHO-HAyYHOU



KapTUHBl MHpPA, C KOTOPHIMH BO3HUKAET HEOOXOJMMOCTh CTAJIKUBATHCS B
npodeccruoHansHOM cdepe;

— YMEHHE ONPENENATh LEeTU U 3aJla4 JesTeIbHOCTH, BEIOUPATh CPEACTBA IS X
JIOCTUKEHUS Ha MPAKTHUKE;

— YMEHHUE UCIOJb30BaTh PA3IUYHBIE UCTOUHUKU ISl MOJYYEHUS €CTECTBEHHO-
HAy4YHOM HHQOpMAIlUU M OLEHUBATh €€ JOCTOBEPHOCTh I JOCTHXKEHUS
MOCTABJICHHBIX II€JIEH U 3a]1a4;

npeoOMemHbix.

— c(opMHUPOBAHHOCTh MPEACTABICHUN O 1ETOCTHON COBPEMEHHOM €CTECTBEHHO-
HAay4yHOM KapTHHE MHpa, IMPUPOAE KaK €IMHOM LEJIOCTHOM CHUCTEME,
B3aMMOCBSI3U YEJIOBEKA, MIPUPOJIBI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBI X
Maciradax Beenennoii;

— BJaJICHHE 3HAHMSMU O HaubOoIee BAXKHBIX OTKPBITUSIX U JIOCTH)KCHHSIX B
00JIaCTU €CTEeCTBO3HAHHUSI, TMOBIUSABIIMX HA H3BOJIIOLHUIO MPEICTABICHUN O
IpUPO/JIE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHUl;

— c(opMUPOBAHHOCTh YMEHHS TPUMEHATh €CTECTBEHHO-HAYYHbIE 3HAHUS IS
OOBSCHEHHUS OKPYXKAIOIIUX SIBJICHUW, COXpAaHEHUs 370pPOBbs, OOecTeUeHUs
0€30MacHOCTH  KU3HENIEATENbHOCTH, OEpeXHOro OTHOIICHHS K TIPHUPOJE,
palMOHAILHOT'O MPUPOAONOIL30BAHMS, a TAKXKE BBIMOJIHEHUS POJIU TPAMOTHOTO
oTpeouTeNs;

— c(opMUPOBAHHOCTH MPEJICTABICHUN O HAYYHOM METOJI€ NMO3HAHUS MPUPOABI U
CpeACTBaX M3Yy4YEHUsT MeraMmupa, MakKpoMHpa © MHUKPOMHUpA; BIaJCHUE
nprUeMaMi €CTECTBEHHO-HAy4YHBIX HAOJIOJIEHUMN, OIBITOB, HCCIEAOBAHUN U
OILICHKU JIOCTOBEPHOCTH TMOJYUYECHHBIX PE3YJIHTATOB;

— BJIQJICHUE TOHATUHHBIM allapaToM €CTECTBEHHBIX HAyK, [O3BOJISIONIUM
MO3HAaBaTh MHpP, YYacCTBOBATh B JIUCKYCCUSIX TI0 €CTECTBEHHO-HAYYHBIM
BOIIPOCaM,  HCIIOJNIB30BaTh  Pa3IMYHBbIE HMCTOYHUKH HWHPOPMAIMH IS
MOJTOTOBKM COOCTBEHHBIX PabOT, KPUTHUECKH OTHOCUTHCS K COOOIICHHSIM
CMU, conepxaluM HayqdHYO0 HHPOPMAITHIO;

— chOpMHUPOBAHHOCTh YMEHUN MMOHUMATh 3HAYUMOCTH €CTECTBEHHO-HAYYHOTO
3HaHUS JUIS KaXKJIOro 4YeJOBEKa HE3aBUCUMO OT €ro mnpodeccuoHalIbHOU
NESTENBHOCTH, pa3nuvaTh (aKThl U OIEHKU, CPABHUBATH OIICHOYHBIC BBHIBOJIBI,
BUJIETh UX CBSI3b C KPUTEPUSIMHU OILEHOK M CBSI3b KPUTEPUEB C OINPEACICHHON
CHUCTEMOU LIEHHOCTEM.

OcBoeHue  mporpaMMbl  y4eOHOM  JUCHUIUIMHBI ~ HANpPAaBICHO  Ha
dopmupoBanue o0mux komnereHui (OK):

OK 10. Hcrnonb3oBarh yMEHUSI W 3HAHUA Y4YEOHBIX JUCHMIUIMH
benepanbHOro rocyAapCTBEHHOr0 00Pa30BaTENIbHOIO CTAHIAPTa CPETHETO OOIIIEro
oOpa3oBaHus B Tpo(hecCuoHaIbLHON AesTeTbHOCTH.



1.4. Konuuecmeo uacoe Ha oceoenue npozpammol y4eOHoil OUCYUNIUHDBL:

MaKCUMalbHOW y4eOHOW Harpy3ku oOydvaromierocs — 180 wacoB, B ToM
quCIie:

o0s13aTeIbHON ayIUTOpHON yueOHOM Harpy3ku odyudaromierocs — 108 dacos;

CaMOCTOSITEIIbHOM paboThI o0y4aromierocs — 72 yaca.



2. CTPYKTYPA U COJIEP KAHUE YYEBHOM JUCIUIIJIAHBI
2.1. Obvem yuebnoit oucyunaunvl «Ecmecmeosnanue» u euodwvl yueonoi padomul

Buj y4yeOHoii paboThI

Oo6vem uacos

MaxkcuMaJibHasi ydyeOHasi Harpy3ka (Bcero)

180

Oos3aTesibHAsSI AyAUTOPHAA Y4eOHas1 HArpy3Ka (Bcero)

108

B TOM YHCIJIC:

n1abopaTopHbIC PaObOTHI

MPAKTUYCCKUC 3aHATHA

KOHTPOJIbHBIE PabOTHI

KypcoBasi pabota (IpoeKT) (eciu npedycmompeno)

CamocTosiTesibHast padoTa o0yuaruierocs (Bcero)

Hmozcosas ammecmayus 6 gpopme oughgpepenyuposannozo 3avema.




2.2. Temamuueckuit naan u cooeprcanue yueonou oucyunaunvl «Ecmecmeoznanuey.

HaumenoBanme Coaepxxanue yueOHOro MaTepHaJia, JJabopaTopHbie padoThl M NPaKTHYeCKHe 3aHATHS, CAMOCTOATEIbHAS Oobvem Yposens
pa3/iesioB U TEM padoTa o0y4yaomuxcs, KypcoBasi padoTa (IPoeKT) (eciu npedycmompetvi) uacos 0ceé0eHUs
1 2 3 4
XUMUSA 36
Beenenue Coaeprxanne yueOHOro MaTepHaJa
1 | Xumnueckas kapTHHa MHpa KaK COCTaBHas 4YacThb €CTECTBEHHO- HAay4YHOM KapTHHBI MHpa. 1 12
[Tpeamer xumun. Hayunbple MeTOAbI MO3HAHUS BELISCTB M XMMUYECKUX SIBJICHUH. BX0aHOM KOHTpOJIB '
2 | CBs3b XMMHUH C IPYTHMMHU HayKaMu. Posb XMMHUM B )KH3HU COBPEMEHHOTO 00I1IeCTBA.
Pazgen 1. OBIIAA U HEOPTAHUYECKASA XUMUSA 18
Tema 1.1. Coaepxanne yueOHOro MaTepHaJa
OcHoBHbIE IOHATHS U 1 | ATOMHO-MOJIEKYJIIPHOE YUCHHE B XUMHH.
3aKOHbI XHMHH 2 | XUMUYECKUH 2TIEMEHT U (POPMBI €r0 CYIIeCTBOBAHHSI.
3 | Knaccudukanus BemecTB. AJUIOTPOIHSL.
4 | Atom. Monekyna. OtaocurensHas atomHast Macca. OTHOCHTEIIbHAS MOJICKYJISIpHAst Macca.
5 | Moubs. Mossipaast macca 2 23
6 | XuMmudeckue 3HaKH, JOPMYJIbI U YPaBHEHHSI. '
7 | Crexuomerpusi.
8 | ArperaTHble COCTOSIHUS BEIIECTRA.
9 | OcHOBHBIE 3aKOHBI XHUMUH.
10 | BeuncrneHue OTHOCHTENBHBIX aTOMHON M MOJIEKYJsipHO# Macc. KonmuecTBo BemiecTna.
11 | UsrorosneHue Moaenel MOJIEKYJl HEKOTOPBIX OPTaHHMYECKHX M HEOPTraHUYECKUX BEIIECTB.
Tema 1.2. Conep:xanue y4e0HOro MaTepuaJia
Mepuoanyeckuii 3aKoH 1 | OTKpBITHE IEPHOJUYECKOTO 3aKOHA.
u Ilepuoguyeckasn 2 [Tepuonuyeckas cucrema 3seMeHToB J[.M1. Menzaeneena.
CucTeMa XMMHYECKUX 3 S nepHast MOJENIb CTPOEHHUSI aTOMOB.
snemenTos JI.LH. 4 CocTaB aTOMHBIX SIIEP.
MenzneneeBa. Ctpoenne | 5 | CoppemeHHas MOIENb COCTOSHHS JIEKTPOHOB B aTOME.
aToMa 6 | CtpoeHue 371€KTPOHHBIX 000I0UYEK ATOMOB. 2 2,3
7 | OnekrponHble HOPMYIIBL.
8 | Teopernueckue 000CHOBaHMsI IEpUOINUECKON cucTeMbl aneMenToB [I.M1. Menneneesa.
9 | epuoanuecknii 3axoH U [lepronudeckas cucTeMa 2JeMEHTOB B CBETE YUSHHUSI O CTPOCHHH aTOMOB.
10 | [leprouYHOCTH CBOWICTB aTOMOB
11 | 3nagenne Ilepmommueckoro 3akoHa u Ilepmogmueckoil cucTeMbl XuUMHUYecKuMX odnemeHTtoB J[.M.

MeH;[eneeBa AJIs pa3BUTHUA HAYKU U IOHUMAHUA XHUMUYCCKON KapTHUHBL MUpA.




12 | Crpoenue aroma u nepuoaudeckuii 3akoH .M. Menzaeneesa.

Tema 1.3.
CTtpoeHue BenecTsa

Copep:xanue y4eOHOro MaTepuaJia

1 [lonsaTtne 0 XMMHUYECKOH CBSA3U. THIIBI XMMHYCCKHX CBS3Cil: KOBAJICHTHAs1, MOHHas, MCTAJNIMYCCKasa H

BOJIOPO/IHAS.

2 | Enunas npuposia XMMHYECKHX CBsI3CH.
3 | Tumsl KpUCTAITUTMIECKUX PEIETOK.
4 | CtpykrypHbie HOPMYIIBIL. 2,3
5 | Crenens okucnenus. OnpeeneHne CTeleH! OKUCICHHS B HEOPTaHUIECKUX COSIMHEHUSX.
6 | XuMuueckas CBS3b M BAJICHTHOCTb.
7 | KaTroHBI M aHUOHEI.
8 | Yucrele BelecTBa U CMECH.
9 | INonuMepbl: HEOPraHUYECKHUE H OPraHUYECKHE.
Tema 1.4. Coaepxanne yueOHOro MaTepHaJa
CropocTh XMMHYECKUX 1 | Xumuueckue peakuuu. Tumsl Xxumuueckux peakiuil. CocTaBlieHHe YpaBHEHUH XUMHUUECKHUX peakuil.
peaknmii. XuMmu4eckoe 2 | CKOpoCTh XUMHUYECKHX PEaKIHi.
paBHOBECHE 3 @aKTOpBI, BIUSIONINE HA CKOPOCTh PEAKIUH. 12
4 | TloHsTHE O KaTaJlM3e U KaTaJu3aTope. ’
5 | HeobpaTtumelie u oOpaTuMble peaKiyy.
6 | XuMuyeckoe paBHOBECHE.
7 | Ilpuamun Jle aTtense
Tema 1.5. Conep:xanue y4eOHOro MaTepuaJia
Bopa. PactBopbl. 1 | Bona B npupone, ObITy, TEXHHUKE, Ha POU3BOCTBE.
2 | Boma xak pacTBOpHTEIIb.
3 | Ousnueckue U XMMHYECKHE CBOHCTBA BOJIBL.
4 | PacTBOPHMOCTb BEIIECTB B BOJAE. DIEKTPOIUTHI U HEIJICKTPOJIUTHL.
5 | JlucnepcHble CUCTEMBI.
6 | Teopus 3NMEKTPOIUTHIECCKON JUCCOIUAITUH. 23
7 | MexaHH3M TUCCOITHAIIHH. '
8 | Juccoumamnus KHCIOT, OCHOBaHMH ® coied B BOJHBIX pacTtBopax. CocraBieHUe ypaBHEHUI
JNEKTPOJUTHYECKON AMCCOIMALINH.
9 | CreneHb TUCCOIHAITHHL.
10 | Peaxmun nonHoro ooMeHa. CocTaBieHHe HOHHBIX YPaBHEHUH.
11 | Jdwucconmanms Boabl. pH.
12 | T'mpponms.
Tema 1.6. Conep:xanue y4eGHOro MaTepuaJia
Heopranuyeckne 1 | Knaccudukanust HeOpraHMYECKNX COSTUHEHUI U UX CBOWCTBA. 19
cOoeIMHEeHUsI 2 | Meramsl. ’

[Tonoxenne Merasios B [lepuoanueckoii cucteme snemenTos JI.J1. Menneneena.

10




®du3nyecKrne CBOMCTBA METAJLIOB.

XMMHYECKUE CBOMCTBA METAILJIOB

Metannapl U CIUIaBbl Kak XYJA0XKECTBEHHBIM MaTepuan. COoeAMHCHUS META/UIOB KaK COCTaBHAs 4YacTh
CPENICTB U300pa3UTEIbHOTO HCKYCCTBA.

11




O06mue crrocoOb! NOTYIEHHS] METAJJIOB.

Koppo3zust meTamios.

w

Hemeramisl.

OOmme cBoiicTBa HeMeTaIOB. Hemeraqmel W WX COCOWHEHHS KaK COCTaBHAs 4dacTb CPEICTB
M300pa3UTEIILHOTO HCKYCCTBA.

S—OJICMCHTHI.

Bonopon

Bonma. Tsokenas Bona.

OnemenTs! [A-rpynmel. [l{enouHbie MeTauIbL.

OnmemeHTHl [IA-rpymmbel. O61mas xapakTeprucTHuKa MIeI0YHO3eMeNbHBIX MeTauioB. Kanpiuii. CoennHeHus
KaJIBITHSL.

KectkocThb BOJbI U CITOCOOBI €€ YCTpPAHCHUAL.

P -3JIEMEHTHI.

AJIOMUHHN U €r0 COeTUHEHUS.

CIu1aBbl aTIOMUHHSL.

[asiorensl. O61Ias XapaKTePUCTHUKA FaJIOTSHOB.

I"ajioreHs! — MpOCTHIE BELIECTBA.

Baxneimue coeJuHEHNS raJoreHOB.

XaJbKOI'€HEI.

XanbKOreHsl — IPOCThIE BELIECTBA.

[Tosryuenne v npuMeHEHHE KUCIOPOa U CePBI.

OnemeHTsl VA-TpyIIIBL.

Azor. CoennHenns a3ora.

AMMHaK.

dDochop. Coenmnnenns hocdopa.

MuHepasbHble yI00pEHHS.

OneMeHThl [VA-rpynnsl.

Yrnepon u ero cBoiicTaa.

CoenuHeHus yriepoja.

Kpemunii. CoenHeHMs] KpEMHUSL.

HOJ'Iy'{eHI/IG CTCKJIA.

d — pieMeHTHL.

Menb, LIMHK, XpOM, KEJIE30, MapraHell.

OKCHUIBL.

Kucnots!l 1 ux cBoiicTsa.

10

OcHOBaHHUS 1 UX CBOICTBA.

11

AmboTepHbIe cCoeTMHEHUSI.

12




12

Conu 1 ux cBOCTBA.

13 | Ces3p MexIy KJaccaMH HEOPTaHUYECKUX COSAMHEHHH.
Tema 1.7. Copep:xanue y4eOHOro MaTepuaJia
OxucauTeabHO- 1 | Knaccudukanusi OKHCITUTENbHO-BOCCTAHOBUTEIIBHBIX PEaKIMi. 5 19
BOCCTAHOBHTEJILHbIE 2 | Baxueiime OKUCIUTENN M BOCCTAHOBUTEIH. '
peakunun 3 | CocraBjenue ypaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.
CamocTosiTeJibHasi padoTa 00yYaIOUINXCS 10 pa3aeny:
1 3nauenue [lepunommdaeckoro 3akoHa u lleproauaecKkoil CHCTEMBI.
2 | TlonsTHe O TUAPOIIN3E COJICH. 9 3
3 | CraBbl, KOPpO3Hsl METAILIOB.
4 | Pemenue 3a7a49 ¥ IPUMEPOB.
Pa3nea 2. OPTAHNYECKAS XUMUS 15
Tema 2.1. Conep:xanue y4eGHOro MaTepuaJia
OcHOBHbIE NOHATHA 1 | BBenenme B OpraHMuECcKyr0 XUMHIO.
OpPraHU4YecKoil XMMHH. 2 | OcobeHHOCTH OPTaHUYECKHX COETMHEHHI.
Teopust crpoenust 3 | Tumsl n30Mepun. 2 1-3
OpPraHMIecKux 4 | Teopusi XUMHYECKOTO CTPOEHHSI OpTaHHYECKHUX coeauHeHnid bytineposa A.M.
COeTMHEeHH I 5 | I'nbpuamszanus. Turnel ruOpuaAn3anuy.
6 | Knaccudukanusi opraHi4ecKux COSAMHEHHH.
Tema 2.2. Coaepxanne yueOHOr0 MaTepHaJa
Yraesoaopoasl 1 | IlpenenbHble YrieBOAOPOAB! (AJIKAHBI).
2 | llukioankaHsl.
3 | HenpenensHble yraeBogopozsl. Peakiys noauMepru3aum.
4 | AJKEHBI.
5 | Anxunsl. Pemenue 3ana4 « BeiBog xuMudeckux Gopmyin. 4 1,2
6 | JlueHoBBIC YTIIEBOJOPOIbI.
7 | Kayuyk.
8 | Tect «YriueBomopoaby».
9 | ApomarHdeckue yriieBOIOpOIbI
10 | IlpupoaHbIe HCTOUYHHKH YTIEBOIOPOIOB.
Tema 2.3. Conep:xanue y4e0HOr0 MaTepHaJa
Kucnoponoconepxkamue | 1 | Criuprer. GeHOIBI.
OpraHuveckKue 2 | Anpneruanl 1 KETOHBI. 4 1.2
BelIeCTBA 3 | Kapbonossie kucaoTsl. CiioskHbIe 3 UPHL ’
4 | XKupsL
5 | YrueBogsl.

13




Tema 2.4.

Conep:xanue y4e0HOro MaTepuaJia

A3oTcoaepikamue 1 | AMuHBL 9 12
OpraHuYecKHe 2 | AMHHOKHCIIOTHIL. '
coeMHeHHUs] 3 benkn.
Tema 2.5. Conep:xanue y4e0HOro MaTepuaJia
I'eTeponnkanyeckue 1 | lerepoumkinyecKkre COSAMHEHNUS, HX CBOWCTBA. 1 1
coeIUHEeHUusl
Tema 2.6. Conep:xanue y4e0HOro MaTepuaJia
HyxnennoBbie 1 | HykienHOBBIE KHCIOTHI. 2 1
KHCJIOTHI 2 | buonorudeckoe 3Hau€HNE HYKJICOTHIOB ¥ HYKJIEWHOBBIX KUCIIOT.
CamMocTosiTeIbHAsI pa00Ta 00YYAIONIUXCS MO pa3eny:
1 | Hedrs, ras.
2 | [lpumeHeHHNE aIKEHOB.
3 | [IpuMeHeHue aNKMHOB U apEHOB. 13 3
4 | 3HadyeHue KUCIOPOACOIEPKALIMX OPTaHUYECKUX COSAUHEHHH.
5 | Ctpoenue 6enKoB.
6 | [lpumeHeHMe MIACTMACC U BOJIOKOH.
7 | Pemenne 3amau.
Pazpea 3. XUMMUSA U ’KU3Hb
Tema 3.1. Xumus u Conep:xanue y4eOHOro MaTepuasia
OpraHusM 4ejioBeKa. 1 | Xumus u sxonorusi. XUMHS U IIPOU3BOJCTBO. XUMHS M CEITCKOE XO3IHUCTBO. XUMUS B ObITY. XUMHA H 1 2,3
Xumus B ObITY OpraHM3M YeJIOBEKa.
TecT 1o XUMMUH. 2 3
BUOJIOTUA 36
Beenenue Coaepxanne yueOHOro MaTepHuaJa 1 12
1 | Bronorust — COBOKYIHOCTB HayK O KUBOW MpHpoe. MeTobl HAyqHOTO MO3HAHKS B OMOJIOTHH. '
Paszpesn 1. MHOT'OOBPA3HUE )KUBOT'O MUPA 2
Tema 1.1. Coaeprxanne yueOHOro MaTepHuaJa
OcHoBHBIE CBOJICTBA 1 | YpoBHHU OpraHu3aiiy )KUBBIX CHCTEM. 2 1,3
JKMBOIl MaTepun 2 | Kpurepuu xuBoro.
Paznes 2. YHEHHUE O KJIETKE 11
Tema 2.1. Conep:xanue y4eGHOro MaTepuasia
Xumuueckas 1 | Ucropus m3yuenns kiaeTku. Kirletka — cTpyKTypHO-(OYHKIIMOHAIbHAS €IMHUIIA KU3HU.
Oopraumm3anus KJICTKHA 2 Heopranunyeckue u opraHudecKue BellecTBa, BXOASAIINE B COCTaB KJIETKU. PoJb BOJIbI Kak pacCTBOPUTENS U 5 1.3
OCHOBHOT'O KOMITOHEHTa BHYTPEHHEH cpelibl OpraHu3MOB ’
3 | benkwu.
4 VriieBoanl.
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5

)KI/IpBI W JIUTIION BI.

6

HYKJ'ICI/IHOBBIC KHCJIOTBI.

Tema 2.2.

Copep:xanue y4eOHOro MaTepuaJia

MeTta00,1M3M — OCHOBA 1 | Anabomu3m. 1
CylIeCTBOBAHMS 2 | Karabonmsm.
KUBBIX OPraHU3MOB 3 | ABToTpodHBI THII 0OMEHA BELIECTB.
Tema 2.3. Coaepsxanne yueOHOT0 MaTepHaJa
Ctpoenue u pyHKIMH 1 | IlpokapuoTmueckas KJIeTKa.
KJIETOK 2 | DykapuoTtnueckas KIeTKa.
3 | CrpoeHne 3yKapuOTHIECKOW KIIETKH. 19
4 | JleneHue KICTKH. '
5 | OcobeHHOCTH CTpOEHUsI pacTUTENbHON KieTkn. CpaBHEHUE CTPOCHUS KIETOK PACTEHUN 1 JKUBOTHBIX.
6 | Kierounas Teopusi CTpOCHHSI OPTAaHU3MOB.
7 | Hexmerounsle ¢popmer xu3Hu. Bupychl. Bupychkl — Bo30yauTenn nHQEKITMOHHBIX 3a00I€BaHUH.
Pa3nea 3. PASMHOXXEHUWE U PASBBUTHE OPI'AHU3MOB
Tema 3.1. Copaep:xanue yueOHOro MaTepuasa
Pa3muo:xenue 1 | Becnosioe pa3MHOXEHHE. 1,2
OPraHu3MoB 2 | IlonoBoe pa3MHOKECHHE.
Tema 3.2. Coaepxanne yueOHOr0 MaTepHaJa
OHnTOorenes 1 | MaguBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3).
2 | OMOpHOHANBHBIH IEpUO]] PA3BUTHSL.
3 | Jpob6nenue. [acrpynsinus. OpraHorexes. 1
4 | IlocTaMOpHOHANIBHBIN NEPHUOJT Pa3BUTHSL.
5 | buoreneTuueckuii 3aK0H.
6 | Pa3BuTHE OpraHU3MOB M OKpY>Karolas cpeja.
Paznen 4. OCHOBBI TEHETHUKHU U CEJEKIIMHU
Tema 4.1. Conep:xanue y4e0HOro MaTepuasia
3akoHOMepHOCTH 1 | OcHOBHBIE IOHSTHS T€HETHUKH.
Hac/ae10BaHHUA 2 | Meronsl renetuku. [IpakTHieckoe 3HaUCHUE TEHETHKH.
NpU3HAKOB 3 | 3akonsl I'. Mensiens. PerieHne reHeTHYeCKHX 3a/1a4. 2,3
4 | XpomMocoMHasl TeOpHsl HACIECTBEHHOCTH
5 | I'enernka mona. HacinemoBanue NpU3HAKOB, CIIETICHHBIX C TIOJIOM.
6 BsanMoeilicTBre reHOB.
7 | HacnencrBeHnHble 0osie3HH denoBeka. VX mpuuuHbl M MPpOoUIaKTHKA.
IIpakTueckas pabora
Tema 4.2. Coaepsxanne yueOHOr0 MaTepHuaJa 1
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3aKoHOMEpHOCTH 1 | HacneacTtBeHHass H3MEHYHBOCTb.
W3MEHYMBOCTH 2 | ®enorunuyeckas U3MEHYMBOCTb.
Tema 4.3. Conepxanue y4eOHOro MaTepuaJia

OCHOBBI CeJIeKIUHU

1 | Co3nmanue mopoj U COPTOB.
2 | Cenekuusi MUKpPOOPTaHU3MOB.
3 | MeToas! CENEKIIUN.

1,2
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4 | LleHTpHI IPOUCXOKICHNS KYIbTYPHBIX PACTCHHH.

5 | CoBpeMeHHas CEJICKITHSI.

Pazaen 5. 9BOJIOIIMOHHOE YYEHHE

Tema 5.1. Conep:xanue y4eGHOro MaTepuasia
3aKoHOMEpHOCTH 1 | HcTopus npencTaBieHUI O pa3BUTHH XKU3HU Ha 3eMiie. | HmoTe3a mpouCX oK ICHHUS KU3HU.
Pa3BUTHA KUBOI 2 | Teopus Y. /lapsuHa, ee poib B (OPMHPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MUPA.
NPUPOABI 3 | CoBpeMeHHbIE IPEACTABICHHU O MEXaHU3MaX U 3aKOHOMEPHOCTSIX DBOJIIOIIHH.
4 | MUKpPO3BOMIOLHSL.
Tema 5.2. Copep:xaHue yueOHOr0 MaTepuaja
MakpodBoJironust 1 | I'maBHBIE HAaNPaBJICHUS IPOTPECCUBHON DBOIOLIUHL.

2 | Aporenes.

3 | Aiutorenes.

4 Karareues.

5 | OcHOBHBIEC 3aKOHOMEPHOCTH OHMOJIOTUYECKOH IBOJIFOIIHH.

Tema 5.3. Coaepsxanne yueOHOr0 MaTepHaJa
IIpoucxo:xnenne 1 | IomoskeHHe YeIOBEKa B CHCTEME KUBOTHOTO MHpA.
YeJI0BeKa 2 | Crazuu HBOJIOIMHY YEIOBEKA.

3 | CoBpeMeHHBIH Tall BOJIOIMH YECJIOBEKA.

KonTponpHas paboTta no 61oJIoTHu.

CamocrosiTeibHasi pa6oTa 00y4aroIMXCsi M0 pa3jaely:

Ctpykrypa ATO.

MI/IHCpaJ'ILHLIe BCIICCTBA B IPOAYKTAX MUTAHHUA.

[TnmeBsie 1OOABKH.

C6anchnp0BaHHoe IIUTaHUC.

CtpykTypa U QyHKIHH XPOMOCOM.

Bo30ynuTenu nHpEKIMOHHBIX 3a001€BaHUH.

AYTOCOMBI 1 T1I0JIOBBIC XPOMOCOMBI.

HaCJ’IGI[CTBCHHBIC 00JIe3HU YEIOBEKA.

OO NOO OB WIN|F-

I'en, reHom.

(WY
o

Hacnenosanue MPHU3HAKOB Yy YCJIOBCKA.

(BN
=

Yuenne H.U. BaBunosa.

[EY
N

buorexuonorus.




13

Ornmcanne oco0eit Buaa mo Mop(oIorndecKkoMy KpUTEPHIO.

14 | AHanmu3 ¥ OTICHKA THITOTE3 MMPOUCXOKICHHUS YEIIOBEKA.
15 | XapakTtepucTuka IpUPOJHBIX SKOCHUCTEM U arpodkocucteM Camapckoil 06acTy.
OU3UKA 18
BBenenue Conep:xanue y4e0HOro MaTepuaJia
1 | ®usuka — pyHgaMeHTanbHAs Hayka o mpupozae. EcrecTBeHHO-HAay4YHBIH METO[ MO3HAHUS OKPY>KAIOILEro 1 1
mupa. Dusnueckas reopusl.
Pasznesn 1. MEXAHUKA. 2
Tema 1.1. Coaepsxanne yueOHOro MaTepHaJa
Kunemartuka. 1 | Knaccuueckas MexaHHKa Kak (DyHIaMeHTaJIbHasl (GU3NUECcKas TeOpHs. | paHUIlbl ee IPUMEHUMOCTH.
KunemaTuka TBepaoro 2 Mexannueckoe nBmxkeHne. Marepuanbaas Touka. OTHOCHTEIHFHOCTh MEXaHUIECKOTO JIBIKCHUS.
TeJa. 3 | Cucrema orcuera. Koopaunatel. Panuyc-Bekrop. Bekrop nepemerienus. 1 12
JAuHamuka 4 | Ckopoctb. CHUMMETpHSI B MEXaHHUKE. '
5 | OcHoBHOE yTBepxkneHue MexaHUKH. [lepBrrii 3akoH HeroTtoHa. MHEpuansHbie cucteMsl orcyera. Cria.
CBs13p MeXIy CHIION M yckopeHueM. Bropoii 3akon HeroToHa. Macca.
6 | Tpernii 3akoH HproToHa.
Tema 1.2. Coaepxanne yueOHOr0 MaTepHaJa
CuJbl B mpupoae. 1 | Cuna tarotenus. 3aKkoH BCeMUPHOTO TsroTeHus. [lepBas kocMuyeckast ckopocTs. Cuiia TSKECTH U BeC.
3aKoHBI cOXpaHeHUs B 2 | Cuna ynpyroctu. 3akoH ['yka. 1 1.2
MeXaHHKe 3 | Cuna Tpenusi. ’
4 | Ummynbc. 3akoH coxpaHeHHs nMIyibca. PeaktuBHoe nBrkenne. Pabora cunbl. Kunernaeckas
sHeprusl. IloTeHnmansHas 3Heprus. 3aKOH COXpaHEHHs MEXaHW4YECKON 3HEPIUu.
Paspea 2. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJUHAMHUKA 4
Tema 2.1. Coaepsxanne yueOHOro MaTepHaJa
OcHOBBI MOJIEKYJIApPHO- | 1 | BO3HUKHOBEHHE AaTOMUCTHYECKOH THMIOTE3bl CTPOCHHUS BEIIECTBA M €€  JKCIEPUMEHTANIbHbIE
KHHETHYeCKOil Teopuu JlokazarenbcTBa. Pasmepsl u macca Mosekyid. KomudectBo BemiectBa. Moub. [locTostHHas ABoranpo. 1 12
TemnoBoe ABMWXEHUE yacTull BemiecTBa. bpoyHoBckoe aBmxkeHue. CTpoeHHE ra3o00pasHbIX, XKUAKHX U ’
TBEPABIX TEIL
2 | Mopens nneanpHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETHYECKOH TEOPHH Ta30B.
Tema 2.2. Conep:xanue y4e0HOro MaTepuaJia
Temneparypa. Dueprusi | 1 | TerutoBoe paBHOBecue. OmpeneneHre TeMmreparypbl. AOCONOTHas Temreparypa. Temmeparypa — mepa
TEIJIOBOT0 IBH/KEHHUS CpeHEeH KMHETHUYECKOM 3Heprun. Monekyil. M3MepeHue CKkopocTel MOJIEKYII rasa 1 1
MOJIEKYJI. YpaBHeHHe 2 | YpaBHenue MenpaeneeBa — Kianetlipona. ['a3oBble 3akoHbI. Pemenue 3agau.
COCTOSTHMA M1€aTbHOT0
rasa
Tema 2.3. Coaepsxanne yueOHOr0 MaTepHaJa 1 12
TepMoanHaMuKa 1 | Buytpennsis sneprust. Pabora B Tepmoaunamuike. KoandectBo Temnotsl. [1epBblii 3aK0OH TEpMOIMHAMHUKH. '
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N3omnponeccel. Bropoii 3akoH TepMOIUHAMUKHY.

2

TennoBeie ABUTATEIN: IBUTATEIb BHYTPCHHCT' O CropaHusi, JU3CJib. KHH JBHTI' aTeleil.

Tema 2.4. Copep:xanue y4eOHOro MaTepuaJia
ArperaTHble cocrossHust | 1 | Mcnapenue u xunenue. Hackimennsiii nap. BnaxkHocts Bozayxa. Kpucrannmueckue u amopgHble Tena 23
BellecTB U (pa3oBbie 2 MexaHnueckue CBOMCTBA TBEPABIX TEIL. '
nepexo/bl
Paznen 3. JIEKTPOAUHAMUKA
Tema 3.1. Conep:xanue y4eGHOro MaTepuasia
DJIeKTPOCTATHKA 1 | DnexTpudeckuil 3apsa W dJIEMEHTapHBIE YaCTHIIBL. 3aKOH COXPAHCHWS JJICKTPHICCKOTO 3apsnma. 3aKoH
Kynona.
2 | Dnextpuueckoe mosie. HanpspkeHHOCTE AJIeKTpudecKoro nosst. [IpuHIMn cynepno3uluu mosiei.
3 | [IpoBomHUKK B 3JIEKTPOCTAaTHYECKOM Toje. JluanekTpuku B a3nekTpudeckoMm mojie. [lomspusarus 1,2
JINDIIEKTPHUKOB.
4 | IloTeHIMaTBHOCTH dTEKTpHYECKOTO 1MoIIs. [loTeHIIna ¥ pa3HOCTh MOTSHIINAIOB.
5 | CBs3b MeXy HAIIPSKEHHOCTHIO DJIEKTPOCTATHYECKOTO TIOJIS U HATIPSKEHUEM.
6 | DmextpoeMkocTh. KoHAeHCATOPBI. DHEPT U SIEKTPUIECKOTO TIOJIs KOHIEHCATOopa.
Tema 3.2. Copaep:xanue yueOHOro MaTepuaja
IHocTrostHHBII 1 | Cuina toxka. 3akoH Oma i yyactka nend. ConpoTHBICHHE.
3ﬂeKTpI/I‘IECKI/Iifl TOK 2 SneKTpHIIeCKHe uenu. [TocnegoBaTenpbHOE M apaJlIeIbHOE COEAUHEHNUE MPOBOIHUKOB. 1,2
3 | PaboTa u MOIIHOCTH TOKA.
4 ONeKTpoABIKYIIas cuia. 3akoH OMa i MOJTHON 1ENH
Tema 3.3. Coaepsxanne yuedOHOro MaTepHuaJa
MarsnuTHoe nmoJie 1 | BzaumopeiicTBue TokoB. MarautHoe nose. Uaaykius marautaoro mosst. Cura Ammepa. 1
2 | Cuna Jlopenna.
3 | MarsurHsle CBOMCTBA BELIECTB.
4 | DekTpoMarHuTHAS HHIYKITHS.
Paznen 4. KOJIEBAHUS U BOJIHBI
Tema 4.1. Conep:xanue y4eOHOro MaTepuasia 1
Mexanunueckue 1 | CBoOonHBIE KOJNIEOAHHS.
K0J1e0aHNs U BOJTHBI 2 | 3ByKOBBIC BOJIHBI. YIIbTPa3BYKOBHIE BOJHEI.
Tema 4.2. Copaep:xaHue y4eOHOro MaTepuaja
DJ1IeKTPOMATHUTHbBIE 1 | UsnmydyeHne 3neKTpOMarHUTHEIX BOJIH. CBOMCTBA DIIEKTPOMArHUTHBIX BOJIH. 1,2
K0J1e0aHNs M BOJIHBI 2 | Ilpunnun paguocsssu. TeneBuaeHue
Pazpnexn 5. OIITUKA
Tema 5.1. Coaepsxanne yueOHOro MaTepHaJa
I'eomeTpuyeckas u 1

BOJIHOBad OIITHKA

1

CBeToBbI€ Ty4u. 3aKOH OTPAKEHHUS U TpesioMiieHus ceeta. [Ipusma. Pa3sutne npencraBinenuii o mpupoie
CBeTa.
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®opmyna ToHKo# auH3bL [lodgydeHne n300pakeHusl ¢ TOMOUIBIO JHH3BL

Caer. SHGKTPOMaFHI/ITHLIC BOJIHEI. CKOpOCTB CBCTA U MCTOJbI €€ USMCPCHU .

Hucnepcust cera. arepdepennus ceera. KorepeHTHOCTB.

Judpakius ceera. JndpakiuroHHas penierka.

[TonepeuHocTh cBETOBBIX BOJIH. [lonspu3anus certa.

N[OOI~ WIN

3aKoHbI OTPAXKEHHUS U IPEJIOMIICHHUS CBETA

8

JInH3EI

Tema 5.2. Conep:xanue y4eOHOro MaTepuasia
HN3zny4yeHue u cneKTpbl 1 | Uznyduenue u ciekTpbl. CrieKTpanbHBIN aHAIH3. 1
2 | NudpakpacHoe, yibTpadroseToBOe, peHTTeHOBCKOe 3mydeHus. [1Ikana aeKTpoMarHuTHBIX U3ITyYEeHHI.
Pa3nen 6. KBAHTOBAS ®U3UKA
Tema 6.1. Conep:xanue y4e0HOro MaTepuasia
KBanToBbIe cBOlicTBa 1 | TenmoBoe uznyuenne. [loctogranas [lnanka. ®oTtorddexr. 12
cBeTa 2 | Ypaeuenue Ditnmreina st Gorosddexra. POTOHEL. ’
3 | Omnsrrsl I1.H. Jlebenena.
Tema 6.2. Coaep:xanune yueOHOro MaTepHuaJa
Du3uka aromMa. 1 | Crpoenue atoma. OnbiTsl Pesepdopaa.
®usuka aroMHoro sigpa | 2 | Keanrossle nmoctynarsl bopa. Mojens atroma Boopoa 1o bopy. 1,2
H IJIEMCHTAPHBIX 3 | MeToabl perucTpaliy 3JeMEeHTapHbIX YacTHll. PainoakTHBHbIC IPEBPALICHUSI.
HacTUI 4 3aKoH paJInOAKTHBHOTO paclajia ¥ €ro CTATUCTUYECKUN XapaKTep
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5 | IIpoToHHO-HEUTpOHHAs MOJEIHh CTPOEHHUS aTOMHOTO siapa. JleQekT Macc W 3Heprus CBS3M HYKIOHOB B
STIpe.
6 | SAnepHble peakiuu. DHEPTETUYCCKHUN BBIXOJ SJACPHBIX PEaKIUil.
7 | Jlenenue u cuntes siuep. SnepHas sHEpreTUKa.
8 | ®usmka 3MeMEHTapHBIX YaCTHII,
Pa3znen 7. BCEJIEHHAS U EE ODBOJIIOLIUSL 1
Tema 7.1. Becesiennas | Coaep:xaHue y4e0HOr0 MaTepuaia
1 Bunumoe nemxenue mianer ComHEUHON CUCTEMBL. MeToabl onpeieiieHus paccTosiHui 10 Ten CoTHeTHOM
cuctembl. Cucrema 3emiist — JlyHa.
2 | Bunumoe nemwkenue Conana. CMeHa Ce30HOB TOJla U TEIUIOBBIE MMOsica. Y CIIOBHSI HACTYIUICHHS JIYHHBIX U
COJIHEYHBIX 3aTMEHUN
3 ®dusnyeckre coiicTsa miaaneT COJHEYHONH CHCTEMBI. 1 1,3
4 | [Ipoucxoxnaenue u 3Boitonus ConHeunoit cuctembl. ConHile — Omwkaiimas K HaMm 3Be3na. 3BE3NbI U
WMCTOYHHKH UX SHEPTHUH.
5 | Pactipenenenue 3Be3/1 B poCcTpaHCTBE. MIIEUHBIN MyTh.
6 | CoBpeMeHHBIC MPEJACTABICHUS O MPOUWCXOXKJICHUU M DSBOJIOIMUA 3BE3J M TallakTUK. [IpuMeHuMocTh
3aKOHOB (DU3UKHU JJIs1 OOBSICHEHUS IPUPOJIBI KOCMUYECKHX 00BEKTOB,
Paznen 8. DU3UKA B )KU3HU YEJIOBEKA 1
Tema 8.1. Conep:xanue y4eGHOT0 MaTepHaJa
duzuka u 1 | ®usudeckre METOIBI UCCIEAOBAHUS M COXPAHEHHUS TAMATHUKOB UCTOPHH, H300Pa3UTEIHHOTO HCKYCCTBA U
o01eyesioBeYecKue APXUTEKTYPHL.
HEHHOCTH
Tema 8.2. Coaepxanne yueOHOro MaTepHuaJa 1 1,2
Du3NKa U IKOJIOTUA 1 | Bunel v 3anacel 3HepreTHUECKHUX PECypcoB Ha 3emiie.
2 | Hay4Ho-TexHMYECKOE pa3BUTHE M MMPOOIEMbI SKOJIOTHH.
3 | AtomHas U TepMOsiIepHast SHEPTETHKA.
4 | DKOJIOTHYECKH YUCThIC UCTOUYHUKH DHEPTUH.
CamocTosiTesqibHAs padoTa o0ydalomuxcs no pusuke:
Ku3nb u Besukne oTkpbiTys M. HeroToHA.
Hcropusa aTOMUCTHUECKUX YUESHUI. 16 3

DKOJOTHUECKUE HpO6JIeMI>I, CBSI3aHHBIC C TPUMCHCHUECM TCIIJIOBBIX MAlIWH.

YpTpa3ByK M €ro MprMeHEeHHE.

QP IWIN|F-

Pemenue 3amau.
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9KOJOrus 18
BBenenue Conep:xanue y4e0HOro MaTepuasia
1 | Ilpenmer, 3a7a4m, METOJIBI, TII00ATBHBIE TIPOOIEMBI SKOJIOTHH. 1 1
2 | Bo3gelicTBue uesoBeKka Ha IIPUPOAY B MPOLIECCE CTAHOBJICHUsI 00LIEeCTBa.
Pazgen 1. OCHOBHBIE ITIOHATHS 9KOJOI'N 4
Tema 1.1. Conep:xanue y4e0HOro MaTepuaJia
CraHoBJieHUE H 1 | 3apokneHre IKOJIOTUIECKHX B3IIISIOB. 1 19
pa3sBUTHE IKOJIOTHH 2 | O6GocobeHre YKOJIOTHY KaK HOBOW 00J1aCTH 3HAHHI O MIPHUPOJIE. '
3 | CoBpeMeHHOE COCTOSIHIE YKOJIOTHU
Tema 1.2. Copep:xanue yueOHOT0 MaTepuaJia
Cpena »KU3HM HA 1 | Cpena Kak 5KOJIOTHYECKOE MOHSATHE. 1 2,3
njianere 3emJist 2 | OcHOBHEBIE Cpe/ibl )KU3HU: HA3€MHO-BO3IYIIIHASI, BOJHAsI, TOYBA, OPTaHW3M Kak cpesia OOMTaHusl.
Tema 1.3. Coaepsxanne yueOHOr0 MaTepHaJa
IKOJTOTHIECKHE 1 | Dkosoruueckue HaKTOPhI CPEJIbI.
¢daxTopbI 2 | Obume 3aKOHOMEPHOCTH IEHCTBHUS SKOJIOTHIYECKUX (haKTOPOB. 2 19
3 | Abuotnueckue QakToOpHI. ’
4 | buotnueckue GakTopsl.
5 | AHTpomnoreHHble PaKTOPHI.
Pa3nen 2. OCHOBHBIE NIOHATHSA 3KOJOI'MU OPTAHU3MOB 3
Tema 2.1. Conep:xanue y4eGHOro MaTepuasia
B3aunmooTHOmICeHNS 1 | [lo3uTHBHBIE OTHONICHHUS. 2 12
MEK1y OpraHusMaMu 2 | AHTHOMOTHYECKHE OTHOIICHMSL. '
3 | Hetirpanmzm.
Tema 2.2. Conep:xanue y4eOHOro MaTepuaJia
IKoJIOTHYeCKHe 1 | Opranusm u cpeaa. 1 23
ajlanTanuym opranu3smMoB | 2 | JKusHeHHble GOPMBI OPraHU3MOB. '
3 | [Ipobaemsbl aganTanuy YyenoBeka. ATanTUBHBIC PUTMBI YeJIOBEKa.
Pazzen 3. DKOJIOI'MsI MONYJIALMI. SKOJOT Ul COOBIIECTB 3
Tema 3.1. Coaepxanne yueOHOro MaTepHaJa
Homyasiyuu 1 | Ionynsauus kak GpopMa CyIeCcTBOBaHHUS BHIA.
2 | XapakTepUCTUKH MOMYJISIIHH. 2 1,2
3 | CocraB ¥ CTPYKTypa NOMYJISAIUH
4 | BHYTpHUBHJIOBBIE OTHOIICHHUSL.
Tema 3.2. Coaeprxanne yueOHOro MaTepuaJa
OcHOBBI 1 | Honstue o 6uolieHO3€e, OHOTreoIeH03€e, IKOCUCTEME, arPOIKOCUCTEME. 1 23
OMOreoneHoJ0THI 2 | CtpykTypa OHoreoneHosa. '
3 | CmeHa OGHMOTeOIIEHO30B.
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4

B3aHMOL[€fICTBHC OpTraHnu3MOB B 3KOCUCTCMaAX.

5 | lenu nuranus. Tpoduueckue ypoBHHU.
Paznen 4. YYHEHUE O BUOC®EPE 2
Tema 4.1. Coaepxanne yueOHOr0 MaTepHaJa
Buocdepa, ee 1 | buocdepa. Yuenue B.1. Bepnajackoro o 6uocdepe.
CTPYKTYPA U (PyHKUMHU 2 | Crpykrypa 6uoctepsl. 2 1.2
3 | KpyroBopor BeliecTB B IpHpoJIe. '
4 | Pounb desioBeka B ouochepe.
5 | Hoocdepa.
Pasznen 5. COHUAJBHAS 9KOJOI' U 3
Tema 5.1. Conep:xanue y4e0HOro MaTepuaJia
IIpuponnsie pecypcsl 1 1 | Heucuepmaemsbie pecypchl.
HUX HCIOJIB30BAHUE 2 | Mcuepmaemble pecypcChl.
3 | 3arps3HeHHe BO3ayXa. 3arps3HEHHE IPEecHBIX BOA, MHpPOBOro OkeaHa. AHTPOIIOTEHHBIE H3MEHEHHUS
mouBkl. BiiMsiHME YenoBeKa Ha PACTUTEINILHBIN U )KUBOTHBIN Mup. PannoakTuBHOE 3arpsizHeHre OHMocephl.
4 | PanMoHasibHOE MPHUPOIONOIb30BaHNe. HayuHble OCHOBBI pallMOHAIBLHOTO MPUPOIONOIb30BaHusA. OxpaHa 2 1,2
OKPY>KaIOIIEH Cpeibl.
5 | IlpaBoBbIe W COLMANBHBIE ACMEKTHI JKOJOTHH. JKOJOTHYECKOE MPaBO. 3aKOHOMATENLCTBO B 0OIACTH
9KOJIOTHYEeCKON 6E30MaCHOCTH.
6 | Dkonoruyeckuit MOHUTOPHHT.
7 | IIpobaemsl sxonorun Poccun.
Tema 5.2. 'oponckue u | Conep:kanue yueOHOro MaTepuasia
NMpOMBINILIEHHbIE 1 | Topoackue ¥ TpOMBIIDICHHBIE SKocHcTeMbl. HapomoHnacenenwe. J[lemorpaduueckue mpoOIieMbl |
IKOCHCTEMBI AKOJIOTHYECKAs CUTYaIusl. 1 23
2 | OOpa3 XHM3HUM M OKpY)Kaiollas cpefa. DKOJOTHYECKHE aCleKThl 310pOBbsl YeNoBeKa. BiusHue myma, '
9IEKTPOMATHUTHBIX U3JIY4Y€HUH, paJNalli U Jp. Ha OPTraHu3M YeIOoBeKa.
3 | Dkonoruyeckoe BOCIUTAHUE.
CamocTosiTeJbHasi padoTa 00y4aIONIMXCH 10 IKOJIOTHH:
1 | Ilytu penreHus mpoOIeM CeTbCKOT0 X03sHCTRA. 6 3
2 | Dxomornyeckue TpeOOBAHUS K OPTaHU3AIMU CTPOUTENHCTBA B TOPOJIE.
3 | IlpomblnuieHHBIE H OBITOBBIE OTXO/IBL.
JuddepeHmmpoBaHHbIN 3a4eT 2
Bcero: 180
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3. YCJIOBUS PEAJIN3ALIMM YUYEBHOM IUCIUILIMHBI

3.1. Tpebosanus K MUHUMATLHOMY MAMEPUATLHO-MEXHUYECKOMY
obecneueHnuio

Peanuzanus yueOHOM MUCIUILTMHEI TPeOyeT HAMMYUA Y4eOHOro KaOuHeTa
€CTECTBO3HAHUE.

Obopyoosanue  yuebHoco  Kabunema:  pabodue  CTOJBI,  JTOCKH
(MHTEepaKTHBHAs, MeEJOBas), HaIISAHBIE MOCcOOWs (TabNuUIlbl), pa3IaTOYHBIN
MaTepHal.

Texnuueckue cpeocmea 00yueHus: KOMIIBIOTEp, IPOEKTOP.

3.2. UudopmanmnonHoe odecrnieyeHne 00yueHusl.

Ilepeyennb yueOHbIX uM3aaHuil, UHTEpHET-pecypcoB, 1ONOJIHUTEIbHOM
JUTEPaATypHhI

151 o0yvyarommxcs
OcHOBHbBIC HCTOYHUKH IO XUMUM:

[Ma6puensn O.C. Xumus: yue0. mis crya. npod. yued. 3aBeaenuit / O.C.
I"abpuensn, M.I'. Octpoymos. — M.: Akanemus, 2005.

I'a6puensa O.C. Xumumsa. 10 kmacc. ba3zoBblif ypoBeHb: yueO. s
o01reoopazoBar. yupexaenuit. — M., 2005.

lNabpuensn O.C. Xwumms. 11 kmacc. ba3oBbiii ypoBeHb: yueO. miis
obmreoopazoBar. yupexaenuit. — M., 2006.

IMabpuensn O.C. Xumus B TecTax, 3a7avax, yopaxkHeHUAX: yued. mocooue
Uit cTyA. cpen. mpod. yuebnsix 3aBenennii / O.C. I'abpuensn, I'.I'. JIpicoBa —
M., 2006.

I'y3eit Xumus. 11 k1. M.: [Ipoga, 2001.

Epoxun FO.M. Xumus: yueOnuk. — M., 2003.

3agauu Mo OpraHUYECKON XUMUU: yueOHoe mocodue: yuebHoe nocodue /
B.®. Tpasens, A.}O. CyxopykoB, H.A. Iloxxapckas. — Mockga : JlabopaTopus
3HaHuii, 2012.

O6mrast xumusi: yaeonoe mocodome / H.JI. I'mmaka. — Mocksa: KraoPyc,
2013. - 748 c.

Opranunueckast xumusi: yueonuk / A.M. Apremenko. — Mocksa : KnoPyc,
2013. - 528 c.

[TycroBanora JI.M. O6mias xumus. Pocros n//]: ®enuke. 2013

Xomuenko ['.I1. ITocooue mns nocrynaromux B BY3s1. M. HoBast BomHa,
2007.
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IIOHOJIHI/ITC.]IBHBIC HCTOYHUKMU

lNaopuenssa O.C. Ilpaktukym 10 OOImIeil, HEOpPraHU4YecKoh U
OpraHU4ecKoil XUMHUM: y4el. nmocodue as cTyl. cpel. npod. yued. 3aBeaeHuit /
IMa6puensa O.C., Octpoymos U.I"., [lopodeeBa H.M. — M.:Akanemus, 2009.

INabpuensn O.C. Xumusa. 10 knacc. IlpodunbHelii ypoBeHb: yuel. s
obmeoopazoBar. yupexaenut / O.C. Tlabpuensn, O.H. Mackaes, C.IO.
[Tonomapes, B.W. Tepenun. — M., 2005.

INabpuensn O.C. Xumus. 11 knacc. [IpodunbHelii ypoBeHb: yuel. s
obmeoopazosar. yupexaenuii / O.C. I'abpuenss, I'.I".JIpicoBa. — M., 2006.

INabpuensn O.C., BonoBuk B.B. Xumus. IlocoOue s moAaroToBKH K
EI'D. M.: Akanemus, 2010.

IMabpuensu O.C., Ocrpoymon W.I'. Xumus: [Tocobue qyis mocTymarommx B
BY3bl. — M., 2005.

['a6puensa O.C., OctpoymoB W.I'., OctpoymoBa E.E. Opranuueckas
XUMHMS B TECTAX, 3a7a4ax U ynpaxHenusx. — M., 2003.

INabpuensu O.C., OctpoymoB WN.T'., Bregenckas A.I'. OOmast xumus B
TecTax, 3ajlauax u ynpaxxneHusax. — M.: Akagemus, 2010.

3agaun Mo 0OIIeMy KypCy OpPraHMYEeCKONW XHMHUU C PEIICHUSMH s
OakanaBpoB: yuebHoe nmocodoue / C.C. KapnoB u ap. — 2-e uzganue. — Mocksa:
JlaGopartopus 3Hanui, 2013. — 494 c.

Opranuueckast xumusi: B 4 4., Y. 4. yue6nuk / O.A. Peyros, A.JI. Kypi,
K.II. Byrun. — 4-e uznanue. — Mocksa: Jlaboparopust 3uanuii, 2013. — 727 c.

OcHoBbI 0011el 1 Onoopranuveckor xumuu: yueonuk / 3.K. Aprémona,
E.B. ImutpueB. — Mocksa: KuoPyc, 2015. — 256 c.

Xumust: yuebnuk / P.O. Cuporkun, O.C. Cuporkun. — Mocka: KnoPyc,
2015. - 363 c.

OcHOBHBbIE HCTOYHHKH 110 OMOJIOTHH:

buonorus: yue6nuk / A.I'. Mycradun, B.b. 3axapos. — MockBa KnoPyc,
2013. - 423 c.

Koncrantunos B.M. O6mas 6uomorusa. M.: Akagemus, 2010.

O6mass Ouonorus: ydyeOHoe mocobue / C.U. KonecHukoB. — Mockga:
KnoPyc, 2015. — 287 c.

YeoOnmmes H.B. buonorus. M.: Akanemus, 2010.

JlonoJTHNTEeIbHbIE HCTOYHUKM
buonorus. J{is BBITYCKHUKOB IIKOJ M MOCTYMAIONIMX B BY3bl: ydeOHOE
nocobue / B.H. Speirun ox pen., A.I'. Mycradpun. — Mocksa: KnoPyc, 2013. —

584 c.
Koncraatunos B.M., PezanoB A.I'. buonorus. M.: Akagemust, 2010.
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OCHOBHbBIC HCTOYHHMKH O puU3HKe:

Kypc ¢usuku ¢ npumepamu perieHus 3aaad B 2-X Tomax. Tom 1: yaeOHHUK
/ T.A. Tpopumona, A.B. @upcos. — Mocksa: KnoPyc, 2015. — 577 c.

OcHoBbl (m3uknu. Mexannka: yue6Hoe mocodoue / T.U. Tpodumona. —
Mocksa: KnoPyc, 2014. — 220 c.

OcHoBbl (u3uku. MonekynspHas ¢usuka. TepmonuHamuka. YdeOHOE
nocobue: yuebnoe nmocodue / T.U. Tpobhumosa. — Mocksa: KnoPyc, 2015.

OcHoBbl  (pu3uKH. DnekTpoauHamuka: ydeOHoe mnocooue / T.H.
Tpodumosa. — Mocksa: KaoPyc, 2015. — 270 c.

®duzuka (s CI10). Yuebnuk: yueOnuk / O.B. JlorBuHenko. — Mockaa:
KnoPyc, 2014. — 341 c.

I[OIIOJ]HI/ITE.]ILHI)IE HCTOYHUKMH:

MonekynsapHas ¢usuka u TepmonuHamuka. Tom 1: monorpadus / A.E.
NBanoB. — Mocksa: Pycaiinc, 2014. — 213 c.

MonekynsipHasi ¢puznka u TepMmoguHamuka. Tom 2: moHorpadus / A.E.
NBanoB. — Mocksa: Pycaiinc, 2014. — 199 c.

dusmka: yuebHoe mocodue / B.A. MazypoBa. — MockBa: KaoPyc, 2013. —
1044 c. — Jlns 6akanaBpoB.

OcCHOBHBIE HCTOYHHKH MO KOJOTUM:

Okonorus: yueonuk / I'.B. Tsarynos, FO.I'. SIpomenko nox pex. u mp. —
Mocksa: KnoPyc, 2015. — 301 c.

Okonorus: yueOonuk / A.K. bponckuii. — Mocksa: KnoPyc, 2015. — 269 c.

Okonorus: yueonuk / C.1. KonecuukoB. — Mocksa: KuoPyc, 2014. — 446
c.

Dkomorus U oxpaHa okpyxatomei cpenpl: yueOnuk / B.M. KopoOkun. —
Mocksa: KnoPyc, 2015. — 329 c.

I[OHO.]IHI/ITCJ]I)HI)IC HCTOYHUKMU .

['uruena u sxonorus yenoseka: yueonuk / H.A. MarseeBa noxa o6mi. pex.
u 1p. — Mocksa: KuoPyc, 2013. — 325 c.

Couumanbhas skonorusi: yueoHoe nocodue / I'.b. XacanoBa. — Mockga:
KunoPyc, 2015. - 216 c.

Okonorug: yueonuk / b.1. Kouypos, B.I'. I'mymkosa, A.M. JIlyroBckoi. —
Mocksa: KnoPyc, 2012. — 258 c.

Oxonorus: yueonuk / B.I'. babenko, E.O. ®aneeBa. — MockBa: KnoPyc,
2012. - 283 c.
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JJIeKTPOHHbIE UCTOYHHUKU:

rushim.ru>books/spravochniki/spravochniki.htm
http://www.physbook.ru
1C: Penerutop. ®usuka.

VYpoku ¢puzuku Kupuna u Medoaus. 11 knacc.

Kypc ¢puzuxu XXI Bexka.

@du3uKa B KapTUHKAX.
http://chemistry.ssu.samara.ru
http://metodist.Ibz.rusiumk/biology/
http:/obr.1c.ruhttp://ecology.gpntb.ru
http://portfolio.lseptember.ru
wwwl.ege.edu.ru
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4. KOHTPOJIb Y OIIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOI

TUCTIMTIIAHBI

KonTpons u oIeHKa pe3yabTaTOB OCBOEHUS Y4YEOHOW JMCIMIUIMHBI
«EcTecTBO3HaHME)» OCYLIECTBIISIETCS MTPENOAABATEIIEM B IPOLECCE BBIITOITHEHUS
00y4YaroIMMUCS UHIUBUAYAIbHBIX 3alaHUH, IPOECKTOB, UCCIEIOBAHUM.

Pe3yabTaTnl 00yyeHus
(ocBOEHHBIE YMEHUS1, YyCBOCHHbIEC 3HAHMS)

DopMBbI U METObI
KOHTPOJISI U OLleHKH
pe3yJibTaToB 00y4eHHsI

XUMUA

3HATL/IIOHUMATH

gadicHeliue  XumMuyeckue NOHSAMuUs: BEIIECTBO, XHMHYECKUH
JJIEMEHT, aTOM, MOJIEKyJa, OTHOCUTEIbHBICE AaTOMHAas |
MOJICKYJISIpHAas. MacChl, WOH, aJUIOTPONHS, H30TOMBI, XUMHYECKas

CBSI3b, 3JIEKTPOOTPHUIIATEITLHOCTD, BaJICHTHOCTD, CTENeHb
OKHCJICHWS, MOJIb, MOJISIpHAas  Macca, MOJISIPHBIH  00beM
ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO i

HEMOJIEKYJSIDHOTO ~ CTPOEHHUS,  PacTBOpbI,  DBJEKTPOJUT U
HERJIEKTPOJINT, 3JEKTPOJMTHUECKAs AHUCCOLMAIUS, OKUCIUTENb U
BOCCTaHOBUTEIh, OKACIEHNE M BOCCTAHOBJICHHE, TETIOBOH 3(hdexT
peaKkuy, CKOPOCTh XHMHUYECKOH peakluy, KaTajau3, XUMHUUECKOoe
paBHOBecHe, YIJIEPOAHBIA CKeNeT, (YHKIMOHAIbHAs TPYIIa,
HM30MepHUs, TOMOJIOTHS;

OCHOBHble  3AKOHbl ~ XUMUU: COXPAHEHUS] MacChl BEULIECTB,
MOCTOSTHCTBA cocTaBa BemiecTB, Ilepuommueckuit 3akon .M.
MeHneneeBa;

OCHOGHblE Meopuy XuMuu: XUMHIECKON CBSI3U, DJIEKTPOJUTHIECKON
JUCCOLMAllNY, CTPOEHUS OpPraHWYeCKMX U  HEOPraHMYecKUX
COCIUHCHUII;

saxcHelwiue Gewecmed U Mamepuaisl. BaXKHEHIINE MeTalulbl U
CIUIaBBbI; CEpHas, COJsgHas, a30THas W YKCYCHas KHCJIOTHI;
OmaropofHble Ta3bl, BOAOPOM, KHCIOPOJ, TalOTEHBI, MIEOYHBIC
METallJIbl; OCHOBHBIE, KHCJIOTHBIE M aM(OTepHbIE OKCHIBI U
TUAPOKCHJBI, IIEJIOYM, YIIEKUCIBIA W YrapHblid rasbl, CEpHHUCTBII
ra3, aMMUaK, BOJa, IPUPOJHBINA ra3, METaH, 3TaH, 3TUJICH, allCTUJICH,
XJIOpUJT HATpusi, KapOoOHAT W THAPOKapOOHAT HATpHs, KapOOHAT U
docdar xampitus, OCH30JI, METAaHON M 3TAHOJ, CIOXKHBEIE 3(UPHI,
XKHUPBI, MblJIa, MOHOCaxapuabl (TJII0K03a), Aucaxapuabl (caxaposa),
rostMcaxapuasl (KpaxmMall ¥ HeNII0I03a), aHWINH, aMHHOKHCIIOTHI,
O€JKM, WCKYCCTBEHHbIE M CHHTETHUECKHE BOJIOKHA, Kay4yKH,
IJJACTMACCBI;

yMeThb

Ha3vbleamy:  W3YYEHHBIE BELIECTBA IO TPUBHAIBHOW  MIH
MEXTYHApOIHON HOMEHKIIATYypE;

onpedensims: BAJIEHTHOCTh M CTENEHb OKHCICHUS XUMHYECKHX
JJIEMEHTOB, TUIl XMMHUYECKON CBSI3H B COCAWHEHUSAX, 3apsj HOHa,
XapakTep cpeAbl B BOJHBIX pAacTBOPAX HEOPraHUYECKUX W
OPraHMYECKHX COCIMHEHWH, OKHCIUTEIb W BOCCTAaHOBUTEID,
MIPUHAJIEKHOCTh BELIECTB K Pa3HbIM KJIaccaM HEOPIaHUYECKUX H
OPTaHUYECKUX COETMHEHUN;

Konmponvnuie u
camocmosimenbHble
pabomei, onpoctul,
mecmeul,
UHOUBUOYATIbHDLE

3a0aHUs, Ccemecmpogulli
3auem.
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—  Xapaxmepu3o6amy. 3IEMEHThI MAJIbIX IEPUOJOB 0 UX MOJOKEHUIO
B [leproanueckoii cucteme /1.M1. MenneneeBa; o0Imue XUMHUECKUE
CBOICTBA  METAUIOB,  HEMETAJIOB, OCHOBHBIX  KJIaCCOB
HEOPTraHWYECKUX U OPraHUYECKUX COCAUHEHUM; CTpPOCHUE U
XUMUYECKUE  CBOMCTBA  M3YyYEHHBIX  HEOPraHMYECKHX U
OpTraHUYECKUX COCAMHCHUI;

—  00®ACHAmMb: 3aBUCUMOCTh CBOWCTB BEIIECTB OT HMX COCTaBa M
CTPOCHUS, TMPUPOJY XUMHUYECKOW CBSI3M (MOHHOM KOBaJICHTHOM,
METAJJIMYECKO H  BOJOPOJHOWN),  3aBUCHUMOCTh  CKOPOCTH
XUMHYECKOM PCaKIu MU IOJIOKCHUC XUMHUCCKOI'O PaBHOBECHA OT
pa3IMYHBIX (GaKTOPOB;

—  BbINOJIHAMbL  XUMUYECKUUl 9KCHepuMmenm: TIO PaCIO3HABAHHUIO
BOKHEUIINX HEOPTaHUYECKUX U OPTAaHUYECKUX COCTUHEHUI;

—  1po8ooUmb: CaMOCTOSITENILHBIA TTONCK XUMUYECKOW MH(POPMAIHH C
HCIIOJIb30BAHUEM PA3INYHBIX HCTOYHHMKOB (HAYYHO-TIOMYJISIPHBIX
M3JIaHWH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VIHTepHeTa);
HCIOJIB30BaTh KOMIIBIOTCPHBIC TCXHOJOTUU [JIA O6pa6OTKI/I u
repenadyd XUMHYeCKOoW WH(MOpPMAalui ¥ ee TMPEeNCTaBICHHS B
Pa3NUYHBIX QopMax;

—  c6A3vl6amb; W3YUYCHHBIH MaTepuall cO CBOEH MpogeccHOHANbHON
JEeSITETHHOCTBIO;

— pewamsv: pacueTHble 33Ja4d 10 XUMHYECKUM (opMynaM |
YpaBHEHUSIM.

HUcnosb3oBath mnpuoOpeTeHHble 3HAHUS W yMeHHS B
NPAKTUYECKOH AesITeJIbHOCTH M NOBCEAHEBHOM KU3HM IS

— 17l OOBSICHEHHUS XUMHUYSCKHX SIBJICHUM, IPOUCXOSIINX B TIPUPOJIE,
OBITY U Ha TIPOU3BOJICTBE;

— oIpeaeneHus BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX
MPEBPALIEHUIN B PA3JIMUHBIX YCIOBUIX U OLEHKH UX TIOCIIEICTBUA;

—  3KOJIOTMYECKH IPAaMOTHOI'O TIOBEJIEHNS B OKPY’KaIOLIEH cpene;

— OLEHKU BIIMSHMSI XUMHUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH Cpenbl
Ha OpraHu3M YCJIOBECKA U APYTUC )KMUBBIC OPTraHU3MBbI;

— 0Oe3omacHOro oOpalleHHs C TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMU
1 JTaDOpaTOpPHBIM 000PYI0BAHUEM;

— TPUTOTOBJIEHHS PACTBOPOB 3aJaHHON KOHIIEHTpPAIH B OBITY W Ha
MIPOU3BOJICTBE;

KPUTHYECKON OIIEHKH IOCTOBEPHOCTH XUMHYECKON WH(OpMAIHH,
MOCTYMAIOIIEH U3 Pa3HBIX HCTOYHHUKOB.

BNOJIOI'UA

3HATH/IIOHUMATH

— CMbICI  NOHAMUL: ~ €CTeCTBEHHOHAYYHBIH  METOJ  ITO3HAHHWA,
MakpoMmoJiekyna, Oenok, Kartamuzarop, (epMeHT,  KIJIeTKa,
muddepenmanus kietok, JJHK, Bupyc, Oronorunueckas 3BOIrOIHS,
OouopazHooOpasue,

yMeTh

—  NpugoouUmb npumepvl IKCHEPUMEHMO8 U (Uiu) HabarooeHuil,
000CHO8bIBAOWUX. KIETOYHOE CTPOCHHUE JKUBBIX OPraHU3MOB, POJIb
JHK kak HocuTens HacleACTBEHHOW WHGOpPMAIMH, 3BOJIOIHUIO
JKUBOW TIPUPOABI, TMPEBpAIICHUS DSHEPTUU W  BEPOSITHOCTHBIN
XapakTep MPOLIECCOB B JKUBOM U HEKUBOU NIPUPOJE;

—  00VACHAMb NPUKIAOHOE 3HAYEHUE BANCHEUUUX OOCMUINCEHUNl 8
obracmu ecmecmeenHblX HAYK OJiA: CO3IaHHs OMOTEXHOIOTHH,
neueHus] MHOEKIIMOHHBIX 3a00JIeBaHUIA

Koumponbnvie u
camocmosimenbHble
pabomyi, onpocdbl,
mecmbl,
UHOUBUOYATIbHDLE
3a0aHus
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PU3UKA

3HATL/IIOHUMATH

CMbICT NOHAMUU: DIIEKTPOMArHUTHOE TOJie, 3JIEKTPOMAarHUTHBIE
BOJIHBI, KBaHT, 3BOJIIOIUS Beenennoit, 0obmoii B3psiB, ComHeuHas
CHUCTeMa, TaJlakTHKa,

yMeTh

npusooUms  npumMepvl  IKCHEPUMEHmMOo8 U (Unu) HabaodeHul,
060CcHO8bIBAIOWUX: ATOMHO-MOJIEKYJSIPHOE CTPOSHHE BEIIEeCTBa,
CYIIECTBOBaHHE JJIEKTPOMAarHUTHOIO TOJII M B3aUMOCBS3b
JJNIEKTPUYECKOTO ¥ MarHWTHOTO  [IOJIeH,  BOJIHOBBIE |
KOPIYCKYJIIPHBIE CBOMCTBA CBeTa, HEOOPATHMMOCTh TEIJIOBBIX
MIPOLIECCOB, pa30eraHue rajJakTHk,

00BACHAMb NPUKIAOHOE 3HAYEHUE GANCHEUUUX OOCMUINCEHUN 8
obnacmu  ecmecmeeHHbIX HAYK ONsl:  Pa3BUTHS JHEPTETHKH,
TpaHCIIOpPTAa M CPEINCTB CBSI3H, IOJNYYCHUS CHHTETHYECKHX
MaTepHaloB C 33JJaHHBIMU CBOHCTBaMU,

cmbicn nonsmuil: QU3MYEcKoe sSBJICHUE, THIIOTE3a, 3aKOH, TEOpHs,
BEIIECTBO, B3aMMOJCIHCTBUE, 3JEKTPOMArHUTHOE IIOJE, BOJIHA,
($OTOH, aTOM, aTOMHOE PO, HOHM3UPYIOIINE U3TYUYCHUS, TUIaHeTa,
3Be3/1a, FaJIaKTHKa, BceneHHas;

CMbICT (pusUYecKUX GenuduH: CKOPOCTh, YCKOPEHWE, Macca, CHUIa,
UMIyNbC, paboTa, MEXaHWYECKas SHEprus, BHYTPEHHSA SHEpTrus,
a0CONIOTHAs TeMIleparypa, CpeIHss KUHETHYECKas SHEPTHsI YaCTHIL
BEIIECTBA, KOJMYECTBO TEIUIOTHI, AJIEMEHTApHBIA 3JIEKTPUUYECKUI
3apsi;

CMBICT PUBUYECKUX 3AKOHO8 KIITACCUYECKOW MEXaHWKH, BCEMHUPHOTO
TATOTCHUSI, COXPAHEHHS SHEPTUHU, HMIyJIbCa M DJIEKTPHICCKOTO
3apsna, — TEPMOJWMHAMHUKH,  JJEKTPOMArHUTHOW  WHIYKIIHH,
hoToaddexra;

BKAA0 POCCULICKUX U 3APYOEINCHBIX YYeHbIX, OKA3aBIINX HAUOOIIBIICE
BIIMSIHUE HA pa3BUTHE QU3HUKH;

ONUCHIBAMb U 0OBACHAMb uU3UHeCKUe AGNIeHUS U CEOUCMEA Mei.
JBIDKCHHE HEOECHBIX Tel W HCKYCCTBEHHBIX CIYTHHKOB 3eMIIH;
CBOWCTBA Tra30B, JKUJIKOCTEH U TBEPABIX TEN; SIEKTPOMArHUTHYIO
WHIYKIHIO, PACIPOCTPaHEHHUE DIICKTPOMArHUTHBIX BOJIH; BOJHOBBIE
CBOWCTBAa CBETa; W3JyYCHHE W TIOTJIONICHUE CBETa AaTOMOM;
hoTtorddexr;

OMAUYAMb SUNOME3bL OM HAYYHBIX MEOPULL;

0enamo 8bl80ObL HA OCHOBE IKCNEPUMEHMATIbHBIX OAHHDIX,
npueOOUMs  NPUMEPLL, NOKA3bIAIowue, umo. HAOIIONCHUS U
9KCHEPUMEHT SBIISIOTCS OCHOBOHM JJISl BBIABWKEHHS THUIOTE3 U
TEOpHi, TMO3BOJSIFOT TPOBEPUTh HCTUHHOCTh TEOPETHUYCCKUX
BBIBOJIOB; (DM3MUECKas TEOpHUsl [acT BO3MOXHOCTb OOBSCHATDH
W3BECTHBIC SBJICHUS MPHUPOJBI M HAy4HbIe (aKThI, MPEICKA3bIBAThH
ellle HEU3BECTHBIC SIBICHMUS;

npUEOOUNMb NPUMEPDL NPAKMUYECKO20 UCHOIb308AHUST QUIUYECKUX
3HQHUL. 3aKOHOB MEXaHHKH, TEPMOJMHAMHUKH U JIEKTPOANHAMUKI
B DHEPreTHKE; PAa3IMYHBIX BHJOB SJICKTPOMATHUTHBIX H3TY4YCHUI
IUISL Pa3BUTHUSL Paguo U TEIEKOMMYHHKAlMH, KBAHTOBOH (DU3UKH B
CO3JIAaHUU SIIEPHOW YHEPTETUKH, JIA3ePOB;

BOCHPUHUMAMb U HA OCHOBE NOJYYEHHBIX 3HAHUL CAMOCMOSMENbHO
oyenueamsv uHgopmayuio, coaepxaimyrocs B coobmenusix CMU,
WuTepHeTe, HAy4YHO-TIOMYSIPHBIX CTAThsIX;

Koumponbnvie u
camocmosimenbHble
pabomyi, onpoctbl,
mecmbl,
UHOUBUOYATIbHBLE
3a0anust
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—  NpuUMeHAMb NOAY4eHHble 3HAHUA 0N peuleHus Qusudeckux 3adau
MpU U3Y4EeHUH (PU3KKHU KaK MPOQUIBHOTO y4yeOHOTo peaMeTa;

— onpedeismv Xapaxkmep uauyeckozo npoyecca TO TpaduKy,
tabnuie, Gopmye;

—  usmepAmsv pao Quauveckux 6enuyuH, TPEACTABISS PE3YIbTaThl
HU3MEPEHUN € y4ETOM HX MOTPELIHOCTEN.

HCIOJb30BATH l'lpPlOﬁpeTeHl—IbIe 3HAHUA U YMCHUSA B l'[paKTl/l'-leCROﬁ
JeATeJILHOCTH H NMOBCETHEBHOM KU3HU:
- I obecneueHus 0€30MAaCHOCTH JKUBHCACATCIBHOCTU B IMPOLCCCE

HCIIOJIb30BAHUS TPaHCIIOPTHBIX CPEICTB, OBITOBBIX
ANIEKTPONPUOOPOB, CPEICTB PATUO-U  TEIEKOMMYHHKAIIMOHHOMN
CBSI3Y;

— OICHKHM BIUSHHS HA OPraHU3M 4YelOBeKa W JIPYTHe OpPTraHU3MBI
3arps3HEHHS OKPYKAIOIIEH Cpebl;

—  palMOHAJILHOTO MPHUPOAONOIL30BAHUS W 3aIIUThl OKPYKArOIIEH
CpeIbl.

IKOJIOI'UsA

3HATH/MIOHUMAThH

— cmblch  nowamuu: OuopazHOOOpasWe, OpraHu3M, MOIYJISALUS,
9KOCHCTEMA, Orocdepa, SHTPOIHS, CAMOOPTaAHN3AIIHS;

yMeTh

—  npusoOumb NpuMepvl IKCHEPUMEeHmOos U (unu) HabaodeHul,
060CcHO8bIBaIOWUX: BEPOSITHOCTHBIA XapakTep MPOIECCOB B KUBOU
U HEXKUBOW TPHUPOJIC, B3aMMOCBS3b KOMIIOHCHTOB 3KOCHUCTEMBI,
BJIUSIHHE JCSITEILHOCTH YEIOBEKa Ha SKOCUCTEMBI;

—  00®ACHAMb NPUKIAOHOE 3HAYEHUE BANCHEUUX OOCMUNCEHUN 6
obnacmu ecmecmeeHHbIX HAyK 0I5, OXPaHBI OKPYXKAOIIeH Cpe/bl;

HCMOJb30BAaTh MPHOOpeTeHHbIE 3HAHUS M YMEHHs B MPAKTHYECKOii

JesITeJIbHOCTH Y MOBCEAHEBHOM KIU3HU J1JI51

— OLICHKH BJIMSHUS HA OPTaHU3M YeNIOBEKA AJIEKTPOMArHUTHBIX BOJH
Y PaJOaKTUBHBIX M3ITyYCHUH;

—  DHEProcOepeKeHUs;

— 0e30MacHOT0 UCIOJIb30BAHUS MAaTEPUAIOB M XUMHUYECKUX BEICCTB
B OBITY;

— npoduaakTUKd  MHOEKIMOHHBIX  3a00JIeBaHUN, HUKOTHHOBOM,
AJIKOTOJIbHOM U HAPKOTUYECKOH 3aBUCUMOCTE;

—  OCO3HAHHBIX JIMYHBIX JEUCTBUN MO OXpaHE OKPYKAIOIIEH CPEIbl.

Konmponvnvie u
camocmosmenvhbvle
pabombi, onpocul,
mecmul,
UHOUBUOYAIbHBIE
3a0anus

O0mme pe3yjbTaThI:

3HATH/MIOHUMATH CMBICJ MOHSATHIA:

— BKJAJ BEIMKAX YYEHHIX B  (OPMHPOBAHHE COBPEMEHHOM
€CTEeCTBEHHO-HAy4YHO! KapTUHbI MUPA;

yMeThb

—  8bloBUcAMb 2UNOmMesbl U npediazams Nymu ux npoeepKu, Oeldamsb
6b1600bI HA OCHOBE IKCTIEPUMEHTAJIBHBIX JaHHBIX, MPEICTABICHHBIX
B Buje Tpaduka, TaOIULbl WK AUATPaMMBI;

— pabomamv ¢ ecmecmeeHHO-HAYYHOU UHGOpMAayuell, COIepIKaIIehHCs
B coobmenussx CMMU, MHTepHeT-pecypcax, HaydHO-HOMYJISPHON
JUTEpaType: BIANeTb METOJAMM IIOMCKA, BBIAEISITH CMBICIOBYIO
OCHOBY H OLIEHMBATh JIOCTOBEPHOCTh MH()OpMAIIHH;

oughepenyuposarmulil
3auem
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3HATb:

OCHOBHBIE HAYKH O TIPUPO/IE, UX OOIIHOCTD U OTINYHS;
€CTECTBEHHOHAyUHBIH METOJA TO3HAaHHUA M €ro COCTaBIAIOIINE,
€IUHCTBO 3aKOHOB IPUPOJIbI BO Beenennoi;

B3aUMOCBS3b MEKy HAYYHBIMH OTKPBITHSAMU U PA3BUTHEM TEXHUKH
¥ TEXHOJIOTHI;

BKJIaJ] BEJNHKMX VyUYEHBIX B (OPMHpPOBAHHME COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHHBI MHpa,

yMeTh:

OPUCHTUPOBATHCA B COBPCMCHHBIX Hay4YHBIX IIOHATHUAX u
HHPOPMAITUH ECTECTBEHHOHAYYHOTO COICPIKAHNS;

paboTtath ¢  €CTECTBCHHOHAy4YHOHW WHGOpMAIWECH:  BIIAIeTh
METOAaMHU TIOMCKA, BBLACTSTH CMBICIOBYIO OCHOBY M OLIEHHBATh
JOCTOBEPHOCTH HH(OpMAIINHY;

HCIOJIB30BaTh CCTCCTBCHHOHAYYHLIC 3HaHUA B HOBCGHHCBHOﬁ
KU3HA JJI1  oOecrieveHus] Oe30MacHOCTH IKU3HEICSITEIbHOCTH,
OXPaHBbI 37I0POBBS, OKPYKAIOIIEH CPEeIbl, YHEProCcOepEKEHHSI.
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Peuensus
Ha paGouyio nporpammy no aucuunaune «Ecrersoinannen
s cneunansnocTi 54.02.05 Kusonues (no Buaam), cocrasaennyio
npenoaasareiem I'BIIOY «Camapekoe xyaomecrsennoe yanamue
um. K.C. lerposa-Boakuna» Emensanenxo T.A,

Pabouas nporpamma cocTas/ieHa B COOTBETCTBHK ¢ NPHMEPHON NPOTPaMMoil
NO  JaHHOH CMEUMATBHOCTH. MHTErpHpoBakMas nporpaMma BKIIOYEET TpH
paspena  ((usuxa, xumms, Guonorws), obnanalouMX  OTHOCHTENbHOI
CaMOCTOATE/IBHOCTBIO M MPH 3TOM B3aumocsasannbix. [Iporpamma cosepsnt see
HeoDXoMMBIe pasensl,

B paGoueli nporpamme OTpaKEHB! UEAN W 327a4H AHCUMIIHHEL, B TEMATHYECKOM
IVIAHUPOBAHHK  NPE/ICTABMCHB OCHOBHBIE Pasfenhl [MCUMNAHHBL, — TeMaTka
CAMOCTORTEIbHLIX paboT.

YuelHo-MeToH4eckoe # HHOOPMALMOHHOE 0fecrieyen e THCLMILTHHS! CONCPRHT
nepeyetb OCHOBHOM JHTEPATYPH, AONONHHTENBHON JIHTEPATYPH!, NPOrPAMMHOTO
obecneyenns u Mutepret-pecypest.

Pabouas  nporpaMma  npelycMaTpMBAeT  WHPOXOE  NpHMEHEHHE
HHopMALHOHHEIX TexHONOTHH 1 obecneunsaeT GopuuposaKe y oByyaIouXCa
HEODXOAHMBEIX OBIIHX KOMNETEHIM,

OOpazoatenbHble  TEXHONOTHM  ODyuYeHHA  DpeAcTaBneHHl  Kak
BLenpUHATLIME GOPMEMH (TEKLMH), TAK H HHTEPAKTHBHBIMH (OPMAMH, TAKKMH
KaK ponessle y4eOHble  WIph, MPOCMOTP BHACODMABMOB H  CO3TanHe
MYIbTHMEAHHHBIX  TpE3CHTAUMH,  yqacTHE B HAYWHO-TIPAKTHYECKHX
KOH(EPEHIUMAX, MOATOTOBKA H 3AIHTA pedhepatos u T.1.

Jlannas nporpaMMa MOATOTORNEHA HA XOPOWEM METOAHYECKOM YPOBHE, C
yuérom TpeGosaruit ®I'OC 1 momer ObiTh Henonb3oBaHa B yueGHOM npouecce B
I'BIOY «Camapckoe xyaoxectsenroe yumnmie um. K.C. [Tetposa-Boakuna,

Penensent;

- / }buLg aupice, R b,
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PEILEN3MS]

Ha pabouyio nporpavmy no Ancinnanne «EcrectBoznanmey
1o cnenmaannocrn 54.02.05 Kusonwucs, (0 BHaawm)
npenopasavens I'6IHOY «Camapekoe xyroxecrBennoe YuuIauume
nm. K. C. Herposa-Boakunay
Eveabanenko T.A.

Peneninpyemas liporpamma paspaGorama B cooTBeTCTBIY C Deneparbupim
TOCYTAPCTRENTLIM OOPAORATC L bIM CTAAPTOM 110 eneunanbiroctn <Kusonmcr, (1o Buzam )y,

Hporpasa HPEAYenMATPUBICT nproGperenme CIYACHTAMM 30N OCHOBI X
CCTCCTRCIIONAY BN BOnsTHiT 1 repmiion. TPAHIHONHBIX W HOBKIX METONIOR HeCTIENORAIH
PHPO.LE OCHOBHIIN CHONCTR XHAINECKHY BEICCTR i ux coemnennii, OGyyaonmecs
SHAKOMATCA ¢ OCHOBAMI YKOAOINH 1t IROIOTHSeCKoil 0beTanoBKOf B Crpane # MHpE,
SHAKOMATCH ¢ paznoodpaiuen Guocdepnt Jeman. PRELIHYHBIMK IPOABICHHAMM HiH M, poau
HEIOBCKA, Cro RANAHMS 112 COCTOAHME KMMaTa nAaneTH,

Havucnne ocnos sk, xumin, Guosoruy, COCTABAAIOUMX KYPC CCTECTROTHAHKS
TECHO CHAIANO € MY HCHICM JIpy Ny AnCiun: seeobutei u poccuiickoi HCTOPHER,
PCOrPAdCTi. Tex KON 1 Texno0MIc AHHOIHCH W p. HMeno noromy shaumreamioe MECTO
OTBLICHO PCUIBAIIN MOATIPCAMCTIMX CHSICH, \rTo cnocobernyer (hopmMupoBaNHIo
NPOBCCCHONAIBILIX KOMIECTENTHOCTEH. Ocsoenue coepranns scex JMCUHILAHN B
COBOKYIHOCTH NI03BONRCT CTYACHTAM OCOIHATY HPABCTBEHHOE, ICTCTHYECKOC,
MHPOBOIIPCHYCCKOE InaucHue CCTCCTREHHONAY IIX THAHMA, MX OTHOWICHNY ¢
JCTICTRINEARMOCTHIO,

Hpu peasmsanm 1aqay HAYHCHIR Jncimianne «EcrecTnosnannen Gonwiyio poas
HIPSCT Henoanosmme mulmp\uummmo-m\m,\ HHEGIHOHHBIX TEXHONOIHiL.

Padouar nporpasisa e «lerecrnosmannen, cocrasrennas Npeiojanarciem
Yauamia Eveansmienxo 1A woker Guirs. PEROMCHIOBANG K HCHO/IL3OBAHMIO B npouecce
OBYHCHHS CTYCITOB 110 chcunambrocty 54.02.05 Kunomcs (1o BHILEM).

Peneiserr:

nipeacewrens HIK ofimeobpatosarenpiny AMCUMILIHN
I'BIIOY «Camapekoe xyaomectsentoe

Yuwamme umenn K.C. Herpora-Bonkunay,
Sacaywennnii padorii ky AuTYpu Pd %;"2, 0.B. Jlansinnna

X (ir\uq, qaz,(,isw il 0.1 J ahfaro
| CUBoEs (T U, Mook
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