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1. ITACIIOPT PABOYEH ITPOTPAMMBI YYEEHOH JTUCIHTHIUTUHbBI
«Ecmecmeo3nanue»

1.1. Obnacme npumenenusn npozpammul

[Iporpamma y4eOHON AMCUMIUIMHBI «ECTECTBO3HAHUE» SBISETCA YacThbIO
IPOrpaMMbl MOATOTOBKY CIIEHUATUCTOB cpeAaHero 38eHa B cooTBeTcTBUU ¢ PI'OC 1o
cunenuanbHocTH CITO 54.02.05 XXuBonwmck (1o Buam).

1.2. Mecmo yuebnout Ooucuunaunwvt «Ecmecmeoznanue» 6 cmpykmype
npoOZpaMMbl  HOO20MOGKU CHEYUANUCHIO8 CPEeOHe20 36eHda: JHUCIMILIMHA
00111600pa30BaTeIbHOTO Y4eOHOTO IUKJIA.

YenoBek, MOMyYMBIIMKA cpepHee MpodeccuoHanbHOEe 00pa3oBaHue, JT0HKEH
3HATh OCHOBBI COBPEMEHHOT'0 €CTECTBO3HAHUS, KOTOPOE UMEET HE TOJIBKO BaKHOE
00111e00pa30BaTeIbHOE, MUPOBO33PEHUYECKOE, HO U MTPUKIIAIHOE 3HAUCHUE

1.3. Ienu u 3a0auu yueonou oOucuyuniunst «Ecmecmeo3nanue,
mpeoosanusn K pe3yibmamam 0C60€HUA y4eOHOU OUCYUNTUHDL:

B pesyaprare w3ydeHHms y4eOHOW  AUCIUIUIMHBI  (eaepasbHOTO
rOCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEIHET0 OOIIEro oOpa3oBaHUs
OOYYAIOIIUICS Q0HCeH yMemb.:

— OpHUEHTHUPOBATHCS B COBPEMEHHBIX HAYYHBIX TOHATHSX U HHOpManuu
€CTECTBEHHOHAYYHOTO COJICPKAHUS;

— paboTaTh ¢ €CTECTBEHHOHAy4YyHOU WH(OpMalMeii: BlageTh METOJIaMH TOUCKa,
BBIICIISITH CMBICJIOBYIO OCHOBY M OIICHHBATh JIOCTOBEPHOCTHh HH(POPMAITNH;

— HCTOJB30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS B TIOBCEIHEBHOW >KWU3HU IS
oOecrieueHusi  0€30MACHOCTH  JKU3HEACATEIBHOCTH, OXPaHbl  370POBBA,
OKpY>KaroIllen cpeJibl, SHEProcOepeKeHus;

3HamMb:

— OCHOBHBIE HAYKH O TIPUPOJIE, NX OOMTHOCTH M OTIHYHSI,

— ©CTECTBCHHOHAYYHBIM METOJ IIO3HAHHWS W €ro COCTABIISIIONINE, CIUHCTBO
3aKOHOB ITPUPOIBI BO Beenennoi;

— B3aWMOCBSI3b MEXJy HAyYHBIMU OTKPBITUSAMH ¥ PAa3BUTUEM TEXHUKH U
TEXHOJIOTHH;

— BKJIAJ BEJIMKHX YYCHBIX B (DOPMHPOBAHHE COBPEMEHHOHN €CTECTBEHHOHAYYHOMN
KapTHUHBI MUDA.

[Iporpamma oprueHTHpOBaHA Ha TOCTUKEHHUE CIIETYIONIUX 3a/1au:

— OCBOEHHE 3HAHHMI O COBPEMEHHON €CTECTBEHHO-HAyYHON KapTUHE MHUpA U
METOJIaX E€CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOoyiee BaKHBIMH HACSIMHU U
JNOCTH)KEHHUSIMM E€CTECTBO3HAHHUSA, OKA3aBLIMMU ONPEECISAIOIIEE BIMSIHHE Ha
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— OBJIQJICHUE YMEHUSMHU NPUMEHSTh IOJIYYEHHbIE 3HAHUS JUIsl OOBSICHEHHS
SBJICHUM OKpPYXaIOLIEro MHpa, BOCIPUATUA HMHPOPMALMK E€CTECTBEHHO-



HAayyHOr0 W CHEUMaJbHOro (IMpo(eCCHOHAIBPHO 3HAYMMOIO) COJEpKaHus,
noiyyaemor u3 CMMU, pecypcoB WMHTepHeTa, cHElUaNbHOW M HAy4YHO-
MONYJISIPHOW JIMTEPATYPBHIL;

— pa3BUTHE UHTEIUICKTYaJbHBIX, TBOPYECKHX CIOCOOHOCTEH M JIOTHYECKOTO,
KPUTHYECKOTO MBIIUIEHUSA B XOJ€ IPOBEAECHUs NPOCTEUIINX HCCICIOBAHUM,
aHanu3a SBJICHUM, BOCHPUATUS MW MHTEPIPETALMU €CTECTBEHHO-HAYYHOU
uHpOpMallMU; pPA3BUTHE HABBIKOB CAaMOCTOSITENIbHON TBOPUECKOH pabOThI
oOyyaromuxcs € JONOJIHUTENbHBIMU  HCTOYHUKAMH  HH(POpMALUH
(KOMITbIOTEPHBIE IPOrpaMMBbl, IHTEpHET, JONOIHUTENIbHAS JINTEPATYPa, Ipecca,
ap.);

— BOCIHTAaHHE YOEKJIEHHOCTH B BO3MOXKHOCTH IO3HAHUS 3aKOHOB IMPHUPOIBI U
VCIIOJIb30BaHUs JOCTH)KEHUM €CTECTBEHHBIX HAYK JUISI PA3BUTUS UMBWIN3ALNAN U
MOBBIIICHHUS] KA4eCTBAa JKU3HU; (HOPMHPOBAHUE HKOJOTHYECKOTO CO3HAHUS,
DKOJIOTHYECKOMN KYJIBTYPBI;

OcBoeHMe cojaepKaHMs  yuyeOHOHM  AUCHUIUIMHBI  «EcTecTBO3HaHUE»
obOecrieurBaeT JOCTUKEHNUE CTYJIECHTAMHU C1e0YVIOUUX Pe3)Ibmamos.
JUYHOCMHBIX:

— YCTOMYMBBIA MHTEPEC K HCTOPUU M JOCTHXKEHHSM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO IOPJIOCTH 32 POCCUMCKHE €CTECTBEHHBIC HAYKH;

— TOTOBHOCTb K TMPOJOJKEHHUIO OOpa3oBaHUs, IOBBIINIEHUIO KBAIM(HUKAIIUA B
n30paHHON MPO(ECCHOHAIBHON NESITENHPHOCTH C HMCIOJIb30BAHUEM 3HAHUW B
00JIaCTH €CTECTBEHHBIX HAYK;

— O0OBEKTHBHOE OCO3HAHHME 3HAYMMOCTH KOMIIETEHIIMH B 00JIACTH €CTECTBEHHBIX
HayK JUIA 4YelloBeKa MW OOIecTBa, YMEHHE HCIIOIh30BAaTh TEXHOJOTHUYCCKUC
JOCTUXKEHUSI B 00JacT (PU3UKU, XUMHH, OHWOJOTHMU JJIS TOBBIIIECHUS
COOCTBEHHOT'O MHTEJUICKTYJIBHOTO Pa3BUTH B BRIOPAHHOU MpodhecCHOHATBHON
JIESITENIbHOCTH;

— yMEHHE MPOaHAIM3UPOBATh TEXHOT'CHHBIC IOCICACTBUSA Ui OKPY KAIOIICH
Cpebl, OBITOBOM M MPOU3BOACTBCHHOM JICITCIHHOCTH YEJIOBEKA;

— TOTOBHOCTBH CaMOCTOSITEIIBHO JI0OBIBATh HOBBIC /IS CE€0S1 €CTECTBEHHO-HAYYHBIC
3HAHUS C UCIIOJB30BAHUEM JIJISI TOTO JOCTYIMHBIX HCTOYHUKOB HH(OPMAIIUH;

— yMEHHE VHOpaBIsATh CBOEH TO03HABATEIBHON JIEATECIBHOCTHIO, TPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO MHTEUICKTYaJIbHOI'O PAa3BUTHS;

— YMCHHE BBICTpaMBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIICHHS B KOMAaHJIE IIO
pelIeHno oOIUX 3a/1a4 B 00JaCTH €CTECTBO3HAHMUS;

Memanpeomemmubix:

— OBJIAJICHNEC YMCHHSMH UM HaBBIKAMHU Pa3JIMYHBIX BHJOB TI03HABATEILHOM
NEATETLHOCTH JUIS M3YyYCHHS Pa3HBIX CTOPOH OKPYIKAIOIIETr0 €CTECTBEHHOTO
MUpa;

— TPUMCHEHHUE OCHOBHBIX METOJOB TO3HaHUS (HAOMIOMEHUS, HAy4YHOTO
DKCIIEPUMEHTA) JUIsl M3YYCHHS Pa3JIUYHBIX CTOPOH €CTECTBEHHO-HAYyYHOMN
KapTHHBI MHpA, C KOTOPBHIMH BO3HHUKACT HEOOXOAMMOCTH CTAJIKMBATHCS B
npodeccruonansHoi chepe;



YMEHHUE ONpPEAEIATh EJH U 3a/1a4d IeITeIbHOCTH, BHIOMPATh CPEICTBA I UX
JIOCTUKEHUS Ha MPAKTHUKE;
YMEHHE HCIOJb30BaTh PA3IUYHBIC MCTOYHUKHU JJIsI TOJYYEHHUS €CTECTBEHHO-
HaydHOH WHGOPMAIMM W OIEHHWBATh €€ JIOCTOBEPHOCTHh IS JOCTHIKCHHUS
MOCTaBJICHHBIX 1ICJICH U 3a/a4;

NnpeoMemHblx.
c(hOpMHPOBAHHOCTH TIPEICTABICHUN O IEIOCTHON COBPEMEHHOW €CTECTBEHHO-
HAy4yHOM KAapTUHE MHUpa, MPUPOJAE KaK EAUHON UEJIOCTHOM CHUCTEME,
B3aMMOCBSI3M YEJIOBEKa, MPUPOJIbI U 00IIeCTBA, TPOCTPAHCTBEHHO-BPEMEHHBI X
MaciTadax BceneHnnoi;
BJIaJICHUE 3HAHUSIMU O HanOO0JIee BaXKHBIX OTKPBITUAX U JOCTUXKEHUAX B 00J1aCTU
€CTECTBO3HAHMUS, MOBJIMABIINX HA SBOJIOLUIO MPEICTABICHUNA O NMPUPOJE, Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUN;
c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSATh €CTECTBEHHO-HAYYHBbIC 3HAHUS JJIA
OOBSICHEHUS OKPYKAIOIIMX SBJICHUM, COXpaHEHHUS 370pOBbs, OOeCHeUYCHUs
0€30MaCHOCTU  KU3HEJEATCIIbHOCTH, OEpPEKHOr0 OTHOIIEHUS K MPUPOJIE,
PalMOHAIBHOTO MPUPOIOTOJIB30BAHMUS, @ TAKXKE BBIMIOJHEHUS POJIU IPAMOTHOTO
OTpeOuTENS;
c(hOpMUPOBAHHOCTh MPEJICTABICHUN O HAYYHOM METOJI€ MO3HAHUS MPUPOIBI U
CpEACTBax U3YUCHHS MEraMupa, MAKpOMUpPa U MUKPOMHUPA; BIaJIEHHUE TpUeMaMu
€CTECTBEHHO-HAYYHBIX HAOJIOJICHUN, OIBITOB, MCCJIECIOBAHUNM U OIICHKU
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB;
BJIQJICHUE TIOHSATUHHBIM alllapaTOM €CTECTBEHHBIX HAyK, MO3BOJISIOIINM
MO3HABaTh MHp, YYacTBOBaTh B JIUCKYCCHUAX II0 €CTECTBEHHO-HAyYHBIM
BOITPOCAM, UCIIOJIb30BATh PA3JINYHbIE HCTOYHUKY MH(GOPMAIIMH JTSI TIOATOTOBKU
COOCTBEHHBIX pPabOT, KPUTUYECKH OTHOCUThCA K coobmenusm CMU,
CoJIeprKallliM Hay4HYI0 HH(OPMAIIUIO;
c(hOpMUPOBAHHOCTh YMEHUN IMOHUMAaTh 3HAYUMOCTh €CTECTBEHHO-HAYYHOI'O
3HaHUS IS KaXJIOro 4YeJOBEKa HE3aBUCHUMO OT €ro mnpodeccruoHalbHOU
JIEATEIIbHOCTH, Pa3indarh (HaKThl U OIEHKH, CPABHUBATH OIEHOYHBIC BHIBOJIHI,
BUJIETh UX CBSI3b C KPUTEPHUSIMU OIIEHOK U CBSA3b KPUTEPUEB C OMPEACIICHHOM
CHUCTEMOM IIEHHOCTEH.

OcBoeHue mporpaMMbl  y4eOHOM  JUCHUIUIMHBI ~ HANpaBIEHO  Ha

dbopmupoBanue 00mux komnereHuui (OK):

OK 10. Ucnionp30BaTh yMeHHUsSI U 3HAHUS YUEOHBIX AUCIUIUIMH (eaepaibHOTO

roCcyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa CPEAHEr0 00111ero oOpa3oBaHus B
poecCHOHANTLHOM NESITEIbHOCTH.

1.4. Konuuecmeo uacoé Ha océoeHue npozpammeol y4eoOHOU OUCUUNTITUHBL:

MaKCHUMaJIbHOW yueOHOM Harpy3ku oOyuatomierocst — 153 yaca, B TOM 4yucIe:
00s3aTeNbHON ayAUTOPHON yueOHOM Harpy3ku oOy4daronierocs — 108 vacos;
CaMOCTOSITENIbHOM paboThl 00yuaromierocs — 45 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIHUATIIMHBI
2.1. Obvem yueonoit oucyunaunvl «Ecmecmeosnanue» u 6uowt yueonoi padomul

Bupa yueOHoii padoThl

Oo0vem uacoe

MakcumasnbHas ydyeOHasi Harpy3ka (Bcero)

153

O0s3aTesibHAsI AyIUTOPHAs1 YueOHasi Harpy3Ka (Bcero)

108

B TOM YHCJIC:

71a00paTOpHBIE PaOOTHI

IMPAKTUYICCKHC 3aHATUA

KOHTPOJIbHBIE pPaOOThI

KypcoBasi paboTa (IpoeKT) (eciu npedycmompeno)

CamocrosiTesibHasi padoTa o0y4yawierocsi (Bcero)

Hmoeosas ammecmayus 6 hopme oughghepenyuposannozo 3auema.




2.2. Temamuueckuii nnaun u cooepicanue yueonoiu oucyunaunot « Ecmecmeoznanuey.

HaumeHnoBaHue Coaepsxanue yueOHOro MaTepHuaJa, JadopaTopHble padoThl U MPAKTHYECKHE 3AHATHS, CAMOCTOATEIbHASA Oobvem Ypogens
pa3aesioB U TeM paGoTa obyuyalommuxcs, KypcoBasi padora (poeKT) (eciu npedycmompensi) uacoe 0C80CHUA
1 2 3 4
XUMUS 41
Beenenue Coaeprxanue yueOHOro MaTepuaJia
1 | IIpenmet xumuu. Hay4unbie MeTO/IbI TO3HAHUS BELIECTB M XMMHUYECKUX SIBICHUI. BX0AHOM KOHTPOMIb 1 1,2
2 | CBs3p XUMHH C IPYTUMH HayKaMHU
Pazgen 1. OBIIAA U HEOPTAHUYECKASA XUMUS 21
Tema 1.1. Conep:xaHue yueOHOro MaTepuaJa
OcHoBHbBIE IOHATHA U 1 | ATOMHO-MOJIEKYJISIDHOE YUEHHE B XUMHH.
3aKOHbI XUMHH 2 | X¥MUYECKHE JIEMEHTHI.
3 | Knaccudukarus BemecTB. AJIOTPOIIHS.
4 | OrHocutenpHas aroMHasi Macca. OTHOCUTENbHAsI MOJIEKYJIIpHAs Macca.
5 | Moub. MomnsipHast Macca
6 | Xumuueckue 3HaKH, GOPMYJIbI U YpaBHEHHS. 2 2,3
7 | Crexuomerpusl.
8 | ArperaTHple COCTOSHHUS BEIIECTBA.
9 | Xumnueckue peakimu. Knaccudukanus peakuuii.
10 | OcHOBHBIE 3aKOHBI XHMHHU.
11 | BeluucieHue OTHOCUTENbHBIX aTOMHOM M MOJIEKYJIsipHOi Macc. KonmmdecTBo BelecTsa.
12 | UsroToBieHue Mojienel MOJIEKYJl HEKOTOPBIX OPraHMYECKUX M HEOPIraHUYECKUX BEIIECTB.
Tema 1.2, Coaepxxanue yueOHOT0 MaTepHuaJia
Ilepuoguyeckmnii 3aKoH 1 | OTkppITHE IEPHOINYECKOTO 3aKOHA.
u Ilepuoanyeckas 2 | llepuoanueckas cucreMa 3nemertoB JI.M. Menpeneena.
CUCTEMA XUMHIECKHUX 3 | AnepHast MOieIb CTPOCHUS aTOMOB,
aaemenTos JL.H. 4 | CoctaB aTOMHBIX siiep. SlaepHble peakuun.
Menneneesa u 5 | CoBpemeHHasi MOJIENIb COCTOSIHHS DJIEKTPOHOB B ATOME.
CTPOEHHE aTOMa 6 | CtpoeHne 27eKTPOHHBIX 00070UYEK ATOMOB. 2 2,3
7 | DnekrpoHHbIe QOPMYJIBI.
8 | Teopernueckue 000CHOBaHMS NEPUOAMUECKON cucTeMbl asteMenToB .M. Menneneena.
9 | Ilepnoagnyeckuii 3aKoH U Ilepronuyueckasi cucTeMa 3J€MEHTOB B CBETE YUEHHsI O CTPOCHUH aTOMOB.
10 | IlepuoauuHOCTH CBOMCTB aTOMOB
11 | 3navyeHHe NeprUOINIECKOTO 3aKOHA M TEOPUH CTPOEHUS aTOMOB.
12 | Crpoenue atoma u nepuoanyeckuii 3akon /.M. Menzeneesa.




Tema 1.3.
CTtpoeHue BemecTBa

Conep:xaHue yueOHOro MaTepuaJia

1

IloHnsaTe 0 XMMHWYECKON CBs3W. THIIBI XMMHYCCKMX CBSA3CH: KOBaJCHTHAS, WOHHAS, METAJNIMUCCKas W

BOJIOPOJTHASL.

E):[I/IHaSI MpUupoJaa XUMHUUICCKUX CBS3CH.

Tunel KPUCTAINYCCKUX PCHICTOK.

CrpykrypHbIe popMyIHL.

CreneHp OKHUCIEHNS.

XuMHIecKas CBSI3b U BaJICHTHOCTb.

KomruiekcooOpa3oBaHue.

YucTele BelecTBa U CMECH.

OO |NO O~ |W|IN

[TonmmMepsl: HEOpraHMYECKHe M OpraHNIecKue.

2,3

Tema 1.4.
CkopocTh XUMHYECKHX
peakuuii. XumMmmn4yeckoe

paBHOBecHe

Cojep:xaHue y4eOHOr0 MaTepuasa

1

CKOpOCTh XUMHUYECKHX peaKLni.

DaKTOphI, BIMUSIIONINE HA CKOPOCTh PEAKIIUH.

IToHsiTHE O KaTaau3€e U KaTajau3aTope.

HeoOpatumeble 1 00paTUMbIe peaKITim.

g WIN

XUMHUYECKOE PAaBHOBECHE.

6

ITpunnun Jle [latense

1,2

Tema 1.5.
PacrTBopsbl. Teopusi
JIEKTPOJIMTHYECKOI
JAHCCOHAMH

Conep:xanue yueOHOro MaTepuaJia

1

Boja kak pacTBOpUTEIIb.

Bognsle pecypcsl 3eMin.

PaCTBOpI/IMOCTB BCIICCTB B BOJIC.

ONEKTPONUTHI U HEIJIEKTPOJIUTHL.

JucniepcHble CUCTEMBI.

TeOpI/ISI 3JICKTp0J'IPITPI‘l€CKOﬁ JUCCOIMAIu.

MexaHnu3M JUCCOLAALNHN.

I[I/ICCOLII/IaI_II/IH KHUCJIOT, OCHOBAHHM U COJICH B BOJHBIX pACTBOpax.

OO (N |UTPA~WIN

CreneHp IUCCOIMALNH.

By
o

Peaxiuu noHHOrO OOMEHa.

[EXN
(=Y

Hucconmanus Boasl. pH.

12

[Munponus.

2,3

Tema 1.6.
BemecTBa u ux
CBOJiCTBa

Conep:xaHue yueOHOro0 MaTepuaJa

1

Kiraccudukariis BeniecTs.

2

Meramiel.

[Tonoxxenue metamioB B [lepuoanueckoit cucreme anementoB .M. Menneneesa.

dusnyeckue CBONCTBA METAJIOB.

XUMHUYECKHUE CBOMCTBA METAJIJIOB

MerTajuibl ¥ c1u1aBbl B TeXHUKE. UyryH U cTajb.

1,2

10




11



O6ume cnocoObl MOMyYeHHsI METAIIIOB.

Koppo3zus meTtanios.

w

HemeTamisl.

I

OO01Me cBOiCTBa HEMETAIUIOB.

S—DJIECMEHTEI.

Bonopon

Bogpa. Tspxenmas Boga.

OneMeHTHl [A-Tpynmsl. [lemodHble METAILIHL

DJEMEHTBI HA-prrIHI)I. O6IH3$[ XapaKTCpHUCTHKaA HICITIOYHO3EMECIIbHBIX METAJJIOB. Kam;unﬁ. COGHI/IHGHI/IQ
KaJbl .

KecTrocTh BOABI B cIOCOOBI €€ YCTPaHEHHSI.

p -37IEMEHTHI.

ATIOMHHHH 1 €T0 COeIUHEHU.

CIuiaBbI QIIFOMUHUS.

lanorensl. O0Imas XxapakTEpPUCTHKA TaJIOTSHOB.

I'ajmorens — IIPOCTHIC BEUICCTBA.

Baxnenmme coeTUHEHUS TaJOT€HOB.

XalbKOr€HBI.

XaJbKOreHbl — IPOCTHIEC BELIECTBA.

[lony4yeHue u npuMeHEHHE KUCIOPOJa U CEPBI.

OnemeHTbl VA-Tpynbl.

A3zot. CoenuHeHNs a30Ta.

AMMHaK.

dochop. Coenunenust pocdopa.

MuHepabHble y100peHHs..

OnemenTsl [VA-rpynnsl.

Yrnepon u ero cBOMCTBa.

Coenunenus yriaepoja.

Kpemumnii. CoeinHeHUS! KPEMHHUSL.

HonyquI/Ie CTCKJIA.

d — 3eMeHThI.

Menb, IMHK, XPOM, JKEJI€30, MapraHell.

(ee]

OKCHIEBL.

KuciaoTel 1 ux cBONUCTBA.

10

OcHOBaHUA U UX CBOICTBA.

11

Am¢oTepHbIe COeANHEHHUS.

12

Coiu 1 uX CBOMCTBA.

13

CBs13b MCXKAY KJIaCCaMU HCOPraHMYCCKUX CO@HHHCHI/If/i.

12




Tema 1.7.

Conep:xaHue yueOHOro MaTepuaJia

OxucauTenbHO- 1 | Teopust OKMCIIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKITHA.
BOCCTAHOBMTEJIbHbIE 2 | BaxHelimie OKUCITUTENIH U BOCCTAHOBUTEIIH. 1 12
peaxkuuu. JIeKTpoan3 3 | CocraBnenue ypaBHEHHH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHH. '
4 | Knaccudukanms OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.
5 | Dmekrponwms.
CamocTrosiTesibHasi paboTa o0y4yalomuxcs Mo pazaeny:
1 | 3unauenne Ilepuoamdeckoro 3akoHa u [lepnoandeckoi CHCTEMBI.
2 | TlousiTe O TUAPOIIH3E COJIEH. 4 3
3 | CnyiaBbl, KOPpO3HsI METAJLIOB.
4 | Pemenue 3a1a4 ¥ IPHUMEPOB.
Pa3nen 2. OPTAHUYECKAS XUMUSA 16
Tema 2.1. Cojep:xaHue y4eOHOr0 MaTepuasa
OcHOBHBIE TOHATHSA 1 | BBeneHue B OpraHM4YecKyIO XUMHIO.
OPraHM4ecKoil XuMuH M | 2 | OcoGEHHOCTH OPraHUYECKUX COCANHCHHMIL.
TeOpHs CTPOCHHA 3 | Tunsl uzomepuu. 1 1-3
OpraHu4ecKux 4 | Teopus XMMHAYECKOTO CTPOCHHS OpTraHMUYECKUX coennHenni bytiepoa A.M.
COeIMHEeHHH 5 | I'mopuam3arus. Tuimel THOPHAH3AITIH.
6 | Kiaccudukaims opraHM4ecKUX COSJIMHECHUM.
Tema 2.2. Conep:xanue yueOHOro MaTepuaJia
YrieBoaopoabl 1 | [IpenenpHbIE YTIeBOIOPOIBI (AIKAHEI).
2 | llukmoankaHEL.
3 | HempenenpHble YIIAEBOAOPO/IBL.
4 | AJKeHBI.
5 | Ankunsl. 2 1,2
6 | /lueHoBEIe YIIIEeBOIOPOIBI.
7 | Kayuyk.
8 | 3auer «Y1IeBOIOPOBIY.
9 | ApomMaTHuecKHe yriieBOI0POIbI
10 | IlpupoaHble HICTOYHUKH YTIEBOJOPOJIOB.
Tema 2.3. Coaepxxanue y4e0HOro MaTepuaJia
Kucnoponoconepxamme | 1 | Couptsl. DeHONBL.
COCIUHEHHS 2 ANbIeruapl U KETOHBL. 2 12
3 | Kap6oHnoBbie kuciothl. CI0KHbBIE d3QHPHI. ’
4 | XKupsL
5 | YraeBonsl.
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Tema 2.4.

Conep:xaHue yueOHOro MaTepuaJia

A3oTcoaepxamue 1 | HurpocoenuHeHus.
OpraHuveckKue 2 | AMUHBL 2 1,2
CoeTMHEeHHUs! 3 | AMHUHOKHCIIOTEHI.
4 | Benku.
Tema 2.5. Coaeprxanue yueOHOro MaTepuaJia
I'erepounkanyeckue 1 | IereporukiInyecKrue COeAMHEHUS, X CBOWCTBA. 1 1
coeMHeHus!
Tema 2.6. Coaeprxanue yueOHOro MaTepuajia
Hyxki1eunoBble 1 | HykJeHHOBBIC KUCIIOTHL 1 1
KHCJIO0THI 2 | buonoruyeckoe 3HaYCHUE HYKJICOTHIOB H HYKIICHHOBBIX KHCIIOT.
CamocTosiTejibHAs padoTa 00y4yaromuxcsi mo pasjaeny:
1 | Hedrs, ras.
2 | IlpuMeHEHHUE AIKECHOB.
3 | [IpuMmeHeHne aIKHHOB B apPEHOB. 7 3
4 | 3naveHne KUCIOPOACOACPIKANTNX OPTaHUIECKUX COCTMHEHUN.
5 | CtpoeHne OEIKOB.
6 | IlpuMeHeHHe TIaCTMACC M BOJIOKOH.
7 | Pemenue 3amay.
Pazpen 3. XUMHUA B | Cogep:xkaHue yueOHOro MaTepuaJia
ZKU3HU OBLIECTBA 1 | Xumus v axonorus. XuMus U POU3BOICTBO. XUMHS U CENTbCKOE X03IHUCTBO. XUMHUS U TIOBCETHEBHAS KU3Hb 1 2,3
YeJIoBeKa.
WTOroBbIi 3a4€T 110 XUMUH. 2 3
BUOJIOT'UA 42
Beenenue Coaepxanue y4eOHOT0 MaTepHuaJia 1 19
1 | Buonorust — Hayka 0 )KH3HH. '
Paznen 1. MHOI'OOBPA3HME KUBOI'O MUPA 1
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia
OcHoOBHBIE CBOHICTBA 1 | YpoBHH OpraHu3aliy )KUBbIX CHCTEM. 1 1,3
JKMBOH MaTepuu 2 | Kpurepun KHBOTO.
Paznen 2. YYEHHUE O KJIETKE 5
Tema 2.1. Conep:xanue yueOHOro MaTepuaJa
Xumuyeckas 1 | Heopranudeckue v OpraHMYECKHE BEIIECTBA, BXOSIINE B COCTAB KIETKH.
OpraHu3auust KJIeTKH 2 | benxu. 2 1.3
3 | YrueBonsl. '
4 | XXupsl v TUIOUTBL.
5 | HyknenHOBBIE KHCIOTHI.
Tema 2.2. Conep:xaHue yueOHOro MaTepuaJa 1 1
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MeTa60J13M — OCHOBA 1 | AnabGommsm.
CylIeCTBOBaHHUS 2 | Karabonusm.
JKMBBIX OPraHH3MOB 3 | ABtroTpodHBIii THIT OOMEHa BENIECTB.
Tema 2.3. Coaepsxanue yueOHOro MaTepuaJia
Crpoenue u pyHKIMHA 1 | IIpokapuoTHyeckasl KJIeTKa.
KJIETOK 2 | DykapuoTHUecKasl KJIETKa.
3 | CtpoeHue 3yKapUOTHUECKON KIICTKH. 12
4 | Jlenenne KIETKH. '
5 | OcobeHHOCTH CTPOCHUS PACTUTEIHHOMN KISTKH.
6 | Knerounas Teopusi CTpOSHHS OPTaHU3MOB.
7 | Heknerounsle ¢hopmbl )ku3HA. BUPYCHI.
Paznen 3. PASMHOKEHUE U PASBBUTUE OPI'AHU3MOB
Tema 3.1. Cojep:xaHue y4eOHOr0 MaTepuasa
PasmHoxkeHue 1 | Becnosioe pa3sMHOMKEHHE. 1,2
OpraHu3MoB 2 | TlonoBoe pa3MHOXEHHE.
Tema 3.2. Conep:xaHue yue0HOro MaTepuaJia
OHnrorenes 1 | MaguBuayanpHOE pa3BHTHE OPraHU3MOB (OHTOTCHE3).
2 | DMOpPHOHATBHBIN MIEPHO PA3BUTHS.
3 | Apobnenwue. INactpymsiims. OpraHoreHes. 1
4 | [MocToMOpHOHANBHBIN IEPHOJ PA3BHTHSL.
5 | buorenernyeckuii 3aK0H.
6 | Pa3BuTHe OpraHM3MOB U OKpYIKaloIas cpea.
Paznen 4. OCHOBBI TEHETUKU U CEJEKLIUHU
Tema 4.1. Conep:xanue yueOHOro MaTepuaJa
3aKkoHOMepHOCTH 1 | OcHOBHBbIE MOHSTHS TEHETHKH.
HACJIeI0BAHUS 2 | Meronsl rererukd. [lpakTnieckoe 3HaUeHNE TEHETHKH.
NPHU3HAKOB 3 | 3akonsl I'. Mennens 2,3
4 | XpomocoMHasl TeopHs HaCIEICTBEHHOCTH
5 | I'eneruka mona. HacnenoBanue MpU3HAKOB, CIICTNICHHBIX C TIOJIOM.
6 B3aunMoaenicTBie reHOB.
Tema 4.2. Coaepxxanue y4e0HOro MaTepuaJia
3akoHOMepHOCTH 1 | HacnencTBeHHast N3MEHYHBOCTD. 1
H3MEHYUBOCTH 2 | ®eHoTunu4eckas H3MEHYMBOCTb.
Tema 4.3. Conep:xanue yueOHOro MaTepuaJa
OCHOBBI CeJIEKITHHA 1 | Cozganue opoa U COPTOB. 19
2 | Cenekuusi MUKpPOOPTaHU3MOB. '
3 | MeroJipl CeNneKIHH.
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4 | IleHTpBI NPOUCXOKACHUS KYJIBTYPHBIX PACTCHUM.
5 | CoBpemeHHas CENEKITHSI.
Paznen 5. 3BOJIONMOHHOE YYEHHUE 27
Tema 5.1. Coaeprxanue yueOHOro MaTepuaJia
3akoHOMepHOCTH 1 | Mcropust mpeAcTaBiIeHUI 0 pa3BUTUH KU3HHU Ha 3eMie.
Pa3BUTHS KUBOH 2 | Teopus Y. [lapBuHa. 1 1,2
NPpHUPOABI 3 | CoBpeMeHHBIC MPEACTABICHUS 0 MEXaHU3MaX U 3aKOHOMEPHOCTSX 9BOJIFOIHH.
4 | MUKpO3BOJIIOIHSI.
Tema 5.2. Coaepsxanue yueOHOro MaTepuaJia
MakpodsoJionus 1 | I'maBHBIC HaNIpaBJIEHHUS IPOTPECCUBHOM IBOIIONHUH.
2 | Aporenes. 1 19
3 | Annorenes. '
4 | Kararenes.
5 | OcHOBHBIE 3aKOHOMEPHOCTH OHOJIOTHYECKOH IBOJIIOIIHH.
Tema 5.3. Conep:xanue yueOHOro MaTepuaJia
Pa3BuTHe )KM3HU Ha 1 | Pa3ButHe )XH3HH B apXEHCKOM dpe.
3emute 2 | Pa3BuTHe XH3HHU B MPOTEPO30HCKON M MAIC030HCKOM 3pax. 2 1
3 | Pa3BuTHe )XH3HN B ME3030HCKOI1 3pe.
4 | Pa3BuTHE KU3HU B KAHHO30HCKOM 3pe.
Tema 5.4. Conep:xanue yueOHOro MaTepuaJia
Ipoucxoxnenne 1 | IlomoxeHue YenoBeKa B CUCTEME )KMBOTHOT'O MUA. 1 19
YyeJsioBeKa 2 | Craguu 9BONIOIHH YEIIOBEKa. '
3 | CoBpeMeHHBIH 3Tal 3BOJIIOIMHY Y€JIOBEKa.
WTOroBbIi 3a4€T 110 OUOJIOTHH. 2 3
CamocTrosiTesibHasi paboTa 00y4yalommxcs Mo pazaeny:
1 | Crpykrypa ATO.
2 | MunepanpHble BEIIECTBA B MPOTYKTaX MUTAHUSL.
3 | [Tumessbie 710OABKU.
4 | CbanancupoBaHHOE ITUTAHUE.
5 | CrpykTypa 1 QYHKIIMHA XPOMOCOM.
6 | Bo3Oynutenn nHpEKIMOHHBIX 3a00JeBaHUH. 20 3
7 | AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
8 | HacnencrBeHHble 00JIe3HH YeIOBEKA.
9 | I'en, reHoM.
10 | HacnemoBaHue NPU3HAKOB Y YENOBEKA.
11 | Yuenune H.U. BaBuiona.
12 | buotexHoJ0orHsl.
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13 | Onucanue ocobeit Buaa no MophoJoruieckoMy KpUTEPHIO.
14 | AHanu3 ¥ OIICHKA THIIOTE3 MMPOUCXOXKICHUS YSIOBEKa.
15 | XapakTepucTHKa MPUPOIHBIX SKOCHCTEM M arpodkocucteM CaMapcKoi 001acTH.
PU3UKA 48
Beenenue Coaeprxanue yueOHOro MaTepuaJia
1 | ®usmka Kak Hayka M OCHOBAa €CTECTBO3HaHHMA. HayuyHbIi MeETOJ TMO3HAHHS OKpY’KAalOIIEro Mupa. 1 1
dusnyeckas Teopusi. BXoIHOH KOHTPOJIb.
Paznen 1. MEXAHUKA. 5
Tema 1.1. Coaepxanue yueOHOro MaTepuaJia
Kunemartuka. 1 | Knaccuueckas MexaHHKa Kak (hyHIaMeHTalbHas pu3nuecKas Teopus. ['paHuIlbl ee MPUMEHUMOCTH.
Kunemaruka TBepaoro 2 | Mexanndeckoe JBrokeHne. MatepruaibHas Touka. OTHOCHTEITBHOCTh MEXaHHYECKOTO JIBUYKCHHSL. 2 1
TeJa 3 | Cucrema otcuera. Koopaunatel. Pagnyc-BekTop. BekTop mepemMernieHusl.
4 | Ckopoctb. CHMMETpHS B MEXaHHKE.
Tema 1.2. Conep:xanue yueOHOro MaTepuaJia
JunamMunka 1 | OcHoBHoe yTBepkaeHue MexaHukd. [lepBeiii 3akoH HeloToHa. MHepuuansHble cuctembl oTcuera. Cuna. 1 12
Cas13b MeXKy cuiIol U yckopeHueM. Bropoii 3akon Herotona. Macca. '
2 | Tpernii 3akoH HproToHa.
Tema 1.3. Conep:xaHue yueOHOro MaTrepuaJa
CuJsl B mpupose. 1 | Cuna tsarotenus. 3aKoH BCeMUpHOTO TsiroTeHust. [lepBasi kocmMuueckas cKkopocThb. Cuila TsKECTH M Bec.
3aKkoHBI COXpaHeHHUsI B 2 | Cuna ynpyroctu. 3akos 'yka. 2 1.2
MeXaHuKe 3 | Cua TpeHusi. '
4 | Nmmynbc. 3aKoH coXpaHeHUs uMIynbca. PeaktuBHoe nBmkeHue. Pabora cunbl. Knnernyeckast
sHeprusi. [loTeHImanpHas SHeprust. 3aKOH COXPAaHCHUSI MEXaHUYEeCKOW DHEPTHH.
Pa3nen 2. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMHUKA 8
Tema 2.1. Coaepxanue y4eOHOT0 MaTepHuaJia
OcHOBBI MOJIEKYJISIDHO- | 1 | BO3HUKHOBEHHE AaTOMHCTHYECKOW THUIOTE3bl CTPOEHHs BEIIECTBA M €€  OKCIEPUMEHTAJbHBIC
KMHETHYEeCKOH Teopuu nokazaTenbcTBa. Pasmepsl n macca Mosekyn. KosmdectBo BemectBa. Momnb. [locrosiHras ABorampo. 2 12
BpoyHnoBckoe nsmxkenne. CtpoeHne ra3000pa3HbIX, KUJIKUX U TBEPABIX Tell. '
2 | TeruioBoe nBWXKEHHE MOJEKyNl. Mozens wuaeanpbHOro raza. (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KHHETHYeCKOH Teopr ra3oB. [IpakTukym 1o penienuto 3a1a4u o teme «OcHoBel MKT.
Tema 2.2. Conep:xanue yueOHOro MaTepuaJa
Temmneparypa. Jueprust | 1 | TemtoBoe paBHoBecue. Ompeneienne Temieparypsl. AGcomroTHas TeMiepaTypa. Temmeparypa — Mepa 1 1
TEIJI0OBOI0 ABHKCHUS cpenHel KuHeTHuuecKor sHepruu. Monekyn. M3mepenne ckopocTeil MOIeKy ra3a
MOJIEKYJT
Tema 2.3. Conep:xaHue yueOHOr0 MaTepuaJa
YpaBHeHHe COCTOSTHUS 1 | YpaBuenue MenneneeBa — Knanetipona. ['a30Bbie 3aKOHBI. 2 1
H1eaJbHOr0 ra3a
Conep:xaHue yueOHOro MaTepuaJa 2 1,2
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Tema 2.4. 1 | Buayrpennss sHeprusa. Pabota B repmonuHamuke. KonmuectBo TermioTsl. [lepBbiil 3aK0H TepMOINHAMUKY.
TepmoanHamuka M3onpoiieccrsl. Bropoit 3aKk0H TepMOAMHAMUKH.
2 | TemnoBble ABUraTENIN: ABUraTellb BHYTPEHHEro cropanus, auszeisb. KI1J] qurarenei.
Tema 2.5. Coaepxanue yueOHOro MaTepuaJia
Arperarnbie coctosinust | 1 | Mcmapenue u kunenue. Hacbimennslii nap. Biaaxuaocts Bo3nyxa. Kpucraummueckue u amophHbIe Tesa 23
BeLecTB U (pa3oBbIe 2 | MexaHn4eckue CBOMCTBA TBEPIIBIX TE. '
nepexoabl
Paznea 3. QJJEKTPOANHAMUKA
Tema 3.1. Coaeprxanue yueOHOro MaTepuaJia
DJIeKTpOCTATHKA 1 | DnexTpudeckuil 3apsn W dJIEMEHTapHBIC YaCTHIBI. 3aKOH COXPAaHCHHS DJICKTPHUECKOrO 3apsaa. 3aKoH
Kyinona.
2 | Dnekrpuyeckoe nosie. HanpspkeHHOCTH dyiekTprdeckoro modsi. [IpuHIun cynepno3uiiy noJeH.
3 | [IpoBOAHMKM B 3JEKTPOCTaTUYCCKOM Tmoje. JludymekTpuku B ajiekTpuueckoMm Tnoje. I[lonspuzanms 1,2
JTUDIIEKTPHKOB.
4 | IloTeHIManbHOCTH JeKTprdecKoro moiist. IloTeHIman u pa3HoCTh NOTEHITHATIOB.
5 | CBsi3b MEXKAY HAMPSDKEHHOCTBIO 3JICKTPOCTATHYECKOTO TOJISI U HAITPSDKECHUEM.
6 | DnexrpoeMkocTh. KoneHCcaTOpBl. DHEPIHsl AJICKTPUICCKOT0 TOSI KOHJICHCATOPA.
Tema 3.2. Conep:xanue yueOHOro MaTepuaJia
IMocTostHHBIH 1 | Cuna toka. 3akon Oma s ygactka renu. ConmpoTHBIICHHE.
IEKTPHUYECKHIH TOK 2 | Dnexrpuaeckue nenw. [locnenoBarenpHOE U MapalICIbHOE COSTHHEHNE TPOBOTHIKOB. 1,2
3 | PaboTa 1 MOLITHOCTH TOKA.
4 | DnextpoaBrkyias cuiaa. 3akoH OMa JyTsl OJTHOM IeNu
Tema 3.3. Copaepxanue yueO0HOT0 MaTepHuaJia
DJIEKTPHYECKHil TOK B 1 | DnexTpudeckuil TOK B METaJLIaX.
Pa3JIMYHBIX cpeAax 2 | Homynposoauuku. CoOCTBeHHAS W IPUMECHAs MPOBOAMMOCTh IMOITYIPOBOIHUKOB. P-n mepexon. 1
3 | DiekTpuUeCKUi TOK B KHJIKOCTSIX.
4 | DnekTpuuecKkuil TOK B BaKyyMe.
5 | Dnektpuyeckuid TOK B razax. [lnazma
Tema 3.4. Coaepxxanue yueOHOT0 MaTepHuaJia
MarsuuTHoe noJie 1 | B3aumoneiictBue TokoB. MarautHoe nose. MHaykius MmarauTaoro mosst. Cuta Amrmepa. 1
2 | Cuna Jlopenna.
3 | MarHuTHBIE CBOIMCTBA BEIECTB.
Tema 3.5. Coaepxanue y4eO0HOT0 MaTepuaJia
DJIEKTPOMATHUTHAA 1 | DnexrpomarautHast uHAyKIuA. Ipasuno Jlenna. MarHuTHBIN IOTOK.
UHAYKIHS 2 | 3aKoH AJIEKTPOMAarHUTHOW MHAYKIIMH. BUXpeBoe dekTpuyeckoe molie. 1,2
3 | Camounaykimst. MHIYKTHBHOCTb.
4 | DHeprust MAarHUTHOTO MOJIsI. DIEKTPOMArHUTHOE TOJIE.

Pasnea 4. KOJIEBAHUSA U BOJIHBI
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Tema 4.1. Coaepsxanue yueOHOr0 MaTepuaJia
Mexanuueckue 1 | CBoGoanbie Konebanusa. MareMaTHUeCKUi MasiTHUK. 1
KoJIeOaHus
Tema 4.2. Coaepsxanue yueOHOro MaTepuaJia
DJIeKTpHYecKue 1 | Coboanble kKonebaHus B KosebareabHOM KOHTYpe. Ileproa cBoOOTHBIX DIIEKTPUIECKUX KOJICOaHHIH. 1,2
KoJ1e0anus 2 | BeiHyxkaeHHble KojeOanus. [TepeMeHHBII AIeKTpUIECKUH TOK.
Tema 4.3. Conep:xaHue yueOHOT0 MaTepHaJa
DJIeKTPOMATHUTHBIE 1 | MznyuyeHue 3eKTpOMArHUTHBIX BOJIH. CBOWCTBA YIEKTPOMAarHUTHBIX BOJIH. 1,2
BOJIHBI 2 [Tpunuun paanocssizu. TeneBuaeHue
Pa3nea 5. OIITUKA
Tema 5.1. CoaepsxaHue yueOHOr0 MaTepuaJia
I'eomerpuueckas u 1 | CeeroBsie myun. 3aKOH OTpaXeHHS U TpeiomMieHns cBera. [Ipu3ma. Pa3zsuTie npencraBneHuii o mpupoe
BOJIHOBasl ONTHKA CBeTa.
2 | ®opmyna ToHKOH auH3bL. [lonyuyeHue n300pakeHus C MOMOIIBIO JIMH3BL. 1
3 | Cger. DnexrpomarauTHbIe BOTHBL. CKOPOCTh CBETA M METOJIBI €€ N3MEPEHHSI.
4 | Hucnepcus cBeta. UHTepdepernms cBeTa. KorepeHTHOCTS.
5 | dudpakuus ceera. Audpaknuonnas pemierka.
6 | IlonepeuHocTh cBeTOBBIX BOJH. [lonspu3anus cBera.
Tema 5.2. Conep:xanue yueOHOro MaTepuaJia
HN3nydyeHue u cCeKTPbI 1 | Uznyuyenne u cnekTpbl. CIeKTpaIbHBIA aHAIIN3. 1
2 | NndpakpacHoe, ynpTpaduoneroBoe, peHTTeHOBCKoe n3nydeHwns. [1lkama 5JIeKTpOMarHuTHBIX H3ITydeHHH.
Pa3nen 6. OCHOBBI CIELIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
Tema 6.1. CTO Conep:xanue yueOHOro MaTepuaJa
1 | Iloctynatel TeOpUHM OTHOCUTENBHOCTH. [IpUHIMI OTHOCHTENFHOCTH DUHINTEHHA. 1
2 | IlocTOSHCTBO CKOPOCTH CBETA.
3 | PenstuBuctckas nuHamuka. CBsi3b MacChl M SHEPTHH
Pa3znea 7. KBAHTOBAS ®U3ZUKA
Tema 7.1. Conep:xanue yueOHOro MaTepuaJia
CBeToBBIC KBAHTBI 1 | TenmoBoe uznyuenwne. llocrosanas [lnanka. @otorddekr. 12
2 | Ypasuenue DiiHmreiina st potosddexra. POTOHBI '
3 | Onsitel I1.H. JIebenena.
Tema 7.2. Conep:xanue yueOHOro MaTepuaJa
KBanroBasi pusuxa. 1 | Crpoenue aroma. OnbiThl Pesepdopia.
®usnka aToMHOr0 siipa | 2 | KeanToBble moctynarsl bopa. Mojiens atoma Boopoza mo bopy. 1,2
3 | MeTojbl perucTpanyy 3JeMeHTapHbIX YacTHl. PagnoakTHBHbIE PEBPALICHUSI.
4 | 3aK0H paguOAKTUBHOTO PACIajia ¥ €ro CTATUCTHIECKHUHA XapaKTep
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5 | IlpoToHHO-HEUTPOHHASI MOJIENb CTPOSHHS aTOMHOTO apa. JledhekT Macc v SHEprHs CBA3H HYKJIOHOB B sIIIpe.
6 | SAnepHble peakuuu. DHEPreTHYCCKHUI BBIXOJ SACPHBIX PEAKIIH.
7 | Jlenmenue u cuHTe3 sAep. SnepHas SJHEPreTHKA.
8 | ®usuka deMEeHTapHBIX YaCTHII.
Paznen 8. BCEJIEHHAS. CTPOEHUE U PASBUTHE. IVIAHETDI, 3BE3/1bl, KOMETbI 2
Tema 8.1. Bcesiennass | Cogepxanue yueOHOro MaTepuaJia
1 | Bugumoe nBmwkenue maHeT CoTHEUHO# cUCTeMBI. METOIbI ONpeAeIIeHus pacCTOSHuM 10 Ten CoTHeTHOH
cucteMbl. Cuctema 3emist — JIyHa.
2 | Buaumoe nemxenue Connua. CMeHa CE30HOB rojia ¥ TEIJIOBbIE Mosica. Y CIIOBHUS HACTYIUICHUS! JIYHHBIX U
COJIHEYHBIX 3aTMEHHH
3 | ®usuueckue cBoiicTBa iaHeT COJHEYHONW CUCTEMBI. 2 1,3
4 | Ilpoucxoxaenne n sBomonus ConHeuHoi cuctembl. CoiHIE — Onvkailimas K HaM 3Be3qa. 3Be3dbl U
HNCTOYHHKHU UX SHCPIUH.
5 | Pacnipenenenue 38e3/] B IpOCTpaHcTBe. MIICUHBIN MY Th.
6 | CoBpeMeHHBIE ITPEICTABICHHUS O IIPOUCXOKIACHUH 1 HBOIIOLINY 3BE3]] U TaJakTHK. [ [pPMEHNMOCTD 3aKOHOB
(bm3uKH TSI OOBSICHEHHS IPUPOJTIBI KOCMHYECKIX 00BEKTOB.
Paznen 9. DU3UKA B )KN3HU YEJIOBEKA 12
Tema 9.1. Conep:xanue yueOHOro MaTepuaJia
Du3uKa u 1 | ®usnveckre METOIBI UCCIIEAOBAHUS U COXPAaHEHHS MTAMSITHHKOB HCTOPUH, N300pa3UTENIEHOTO HCKYCCTBA H 1 1
o01eyesioBeYecKue APXUTEKTYPBHIL.
IEHHOCTH
Tema 9.2. Conep:xanue yueOHOro MaTepuaJa
Pu3nKa M IKOJIOTUs 1 | Buael u 3amacel 3HEPreTHYECKUX PECypcoB Ha 3emiie.
2 | HayuHo-TexHHYEeCKO€ Pa3BUTHE U MPOOIEMBI IKOJIOTHH. 1 1,2
3 | AtomHas 1 TepMosiJiepHas SHEpreTHKA.
4 | DKOJIOTHUYECKH YUCTHIC HCTOUHUKH SHEPTHH.
Htorossiii 3aueT 1o huznke 2 3
CamocTrosiTesibHasi padoTa ody4yaomuxcs no gpusnke:
1 | Xwuznb u Benukue otkpeitus M. HetoToHa.
2 | cropusi aTOMUCTHYIECKUX YUCHHH. 8 3
3 DKOIOTHIECKHE HpO6HeMBI, CBA3AaHHBIC C IPMMEHCHUEM TCIUIOBBIX MAIllWH.
4 | YipTpa3ByK M €ro NpuMeHEHHeE.
5 | Pemenwue 3anau.
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9KOJIOrus 22
BBenenue Copaeprxanue yuedOHOro MaTepuajia
1 | Ilpemmer, 3aga9n, METOIBI, TII00ATBHBIC TTPOOIEMBI DKOJIOTHH. 1 1
2 | Bo3pelicTBre yenoBeKa Ha MPUPOAY B MPOLiEcCce CTAHOBJICHUS 00IIecTBa.
Pazgen 1. OCHOBHBIE IOHATHUS 39KOJOI'MU 4
Tema 1.1. Coaepxanne yueOHOr0 MaTepHaJia
CraHoBJeHHE U 1 | 3apoxaenne IKOJIOTHIECKUX B3TJISI0B. 1 12
Pa3BUTHE IKOJIOTUH 2 | O6ocobeHNE PKOJIOTHH KaK HOBOM 00JIACTH 3HAHMI O IPUPOJIE. ’
3 | CoBpeMeHHOE COCTOSIHUE DKOJOTHU
Tema 1.2. Copaepxanne yueOHOr0 MaTepHaJia
Cpena )Ku3HH HA 1 | Cpena Kak 9KOJOIHYECKOE MOHSTHE. 1 2,3
njanere 3emis 2 | OcHoBHBIE Cpepl )KU3HH: HA3eMHO-BO3AYIITHASI, BOJHAS, TI0YBA, OPTAaHU3M KaK cpeia 0OuTaHMsL.
Tema 1.3. Conep:kaHue y4eOHOro MmaTepuasa
DaKkTOpHI cpeabl 1 | Dxonoruueckue GaKTOPbI Cpebl.
2 | OOmme 3aKOHOMEPHOCTH JICHCTBHUS 9KOIOTUIECKUX (DaKTOPOB. 2 12
3 | AGuotnyeckue PpakTophL. '
4 | buotnueckue (HaKTOPHI.
5 | AuTpororesasie (haKTOPEL
Pa3znen 2. OCHOBHBIE NOHATUSA 9KOJOTI'MA OPTTAHU3MOB 3
Tema 2.1. Conep:xanue y4eOHOro MaTepuaJia
B3aumooTHOLIEHUSI 1 | Ilo3uTHBHBIE OTHOIICHMSL. 2 12
MEXKAY OPraHu3MaMu 2 | AHTHOMOTHYECKHE OTHOIIEHMSI. ’
3 | Heiitpanuszm.
Tema 2.2. Coaep:xxanue yueOHOro MaTepuaJa
IKO0JIOTHUECKHE 1 | Opranusm u cpena. 1 23
afanTaluu OprauusmMoB | 2 | JKu3HeHHbIe (JOPMBI OPraHU3MOB. ’
3 | IIpobaemsl aanTanuy 4eI0BeKa. AaNTUBHEIE PUTMBI YEIOBEKa.
Pazzea 3. IKOJOT U MONYJISIUAN. SKOJIOTUs COOBIIECTB 2
Tema 3.1. Conep:xxanue yueOHOro MaTepuaJa
Honyasimuu 1 | Monynsuus kak gopMa CyIeCTBOBAHHS BUJIA.
2 | XapakTepuCTUKHU MOMYIISALUH. 1 1,2
3 | CoctaB ¥ CTPYKTYypa HONYJISALUN
4 | BHYTpUBHIOBBIE OTHOIICHHUSI.
Tema 3.2. Conep:xxanue yueOHOro MaTepuaja
OcHoOBBI 1 | Ilonsitue o OuoleHo3e, OMOreoeH03€e, IKOCUCTEME.
0HMOreoneHoIorun 2 | Crpykrypa GHoreoneHosa. 1 2,3
3 | Cmena OMOTEO1IEHO30B.
4 | B3anMopencTBHE OPraHU3MOB B SKOCHUCTEMAX.
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Pa3nen 4. YYHEHUE O BUOC®PEPE 1
Tema 4.1. Copaeprxanue yuedOHOro MaTepuajia
Buocdepa, ee 1 | buocdepa. Yuenne B.UM. Bepranckoro o 6mocdepe.
CTPYKTYpa U PYHKIUH 2 | Crpykrypa O6uocepsl. 1 1.2
3 | KpyroBopor BelecTB B IPUPOJIE. ’
4 | Ponb uenoBeka B Guocdepe.
5 | Hoocdepa.
Pazgen 5. COIIMAJIBHASA 3KOJIOI'UA 11
Tema 5.1. Copaepxanne yueOHOr0 MaTepHaJa
IIpupoaunbie pecypcsl U 1 | Heucuepnaemeie pecypchl.
UX HCII0JIb30BaHHUe 2 | Hcuepnaemble pecypchl.
3 | 3arps3HeHue Bo3ayxa. 3arps3HeHNE MPECHBIX B0, MUPOBOTO OKeaHa. AHTPOIIOTEHHBIE H3MEHEHUS TIOYBHI.
BiusiHue yenoBeka Ha paCTUTENBHBIN M )KUBOTHBIA MUP. PajinoakTHBHOE 3arpsi3HeHNE OUOCQEpBI.
4 | PanmoHansHOE TPUPOJIONIONB30BaHKe. HaydHble OCHOBBI pallMOHAIBHOTO TPUPOJOIIONb30BaHus. OxpaHa 2 1,2
OKPY’KaroLEH Cpenbl.
5 | IIpaBoBble M cOLMAIBHBIE ACIEKTHI 3KOJOIMU. DKOJOIMYECKOEe IMpaBO. 3aKOHOIATEIbCTBO B 00IacTH
9KOJIOTHUECKON 0€30MacHOCTH.
6 | DOkosorHUECKU MOHUTOPHHT.
7 | Ilpobnemsl 3konoruu Poccuu.
Tema 5.2. 'oponckue u | Coaep:kaHue y4eOHOro MaTepuaJia
NPOMBIIIEHHbIE 1 | l'opoackue © TPOMBINUICHHBIE SKOCHCTeMBbl. Hapomonacenenue. Jlemorpadudeckue MpoOIeMbl H
IKOCUCTEMBI 9KOJIOTHYECKAsi CUTYaIMsL. 1 23
2 | Obpa3 *XHM3HM M OKpY)Karolias cpelia. JKOJIOTHUECKHE acIlleKThl 3JI0pOBbs UelloBeKa. BrusHue mryma, ’
9JIEKTPOMAarHUTHBIX W3TYYCHHUH, paguallii U Ip. HA OPraHu3M YeJIOBeKa.
3 | Okonoruveckoe BOCIIUTAHUE.
HToroseiii 3a4eT 110 3KOJIOTUHU 2 3
CamocTtosiTeqibHasi paGoTa 00yUalOIIMXCS M0 IKOJIOTHH:
1 | IlyTu pemenust npobieM cesbCKOro X03sHCTBa. 6 3
2 | Okosornueckie TpeOOBaHMs K OPraHU3alMU CTPOUTEILCTBA B TOPOJIE.
3 | IlpompluieHHBIE U OBITOBBIE OTXOIBI.
Bcero: 153
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3. YCJIOBUSA PEAJIN3AIIUN YYEBHOM JUCIUILINHBI

3.1. Tpeboeanusn K MUHUMATLHOMY MAMEPUATbHO-MEXHUYECKOMY
obecneuenuro

Peanuzanus yueOHOW AUCIIMIUTMHBI TpeOyeT HaTuums yaeOHOro KabnuHeTa
€CTECTBO3HAHUE.

Obopyoosanue  yuebHo2o  Kabunema:  pabO4Yue  CTOJBI, JIOCKH
(MHTEepaKTUBHAS, MeEJOBas), HArSAHBIC MOCOOWs (TaOJHIBI), pa3aaTOYHBIN
Marepual.

Texnuueckue cpedcmea 006yueHus.: KOMIIBIOTEP, POSKTOP.

3.2. Hngpopmayuonnoe obecneuenue 0oyuenus.

Ilepedyenb y4eOHbIX u3nanuii, UHTEpHET-pECypCcoOB, JOMOJHUTEIbHOM
JIUTEPATYPHI

Jast o0yvyaromuxcs
OcCHOBHBIC HCTOYHHMKH 110 XUMMH:

Ananutnueckas xumust: yueonoe nocooue mig CI10/ O.b. Kykuna [u np.].
— Caparos: [Ipodo6pazosanue, 2019. — 161 c.

bonapipea O.M. Xumwms: 3amaunuk jus  CIIO/ BonasipeBa O.U.,
Kymmapesa O.I1., [Tonomapesa [1.A. — Capatos: [IpodobpazoBanue, 2020. — 140
C.

Bbopornes N.B. Opranudeckas XMMus: TEPMUHBI U OCHOBHBIC peakiuu /
boposnes 1.B. — Mocksa: Jlaboparopus 3uanuii, 2020. — 360 c.

BbpritkoBa A.Jl. OOmias u Heopranudeckas Xumus: npaktukym st CI10/
bpeitkoBa A.Jl. — Capatos: [Ipodo6pazoBanue, 2020. — 124 c.

INa6puensa O.C. Xumust: yueb. niusa crya. npod. yue6. 3apeaenuii / O.C.
["a6puensn, N.I'. Octpoymos. — M.: Akanemus, 2005.

lNabpuenssa O.C. Xumms. 10 kmacc. ba3oBblii ypoBeHb: yueb. s
oO1ieo6pazoBar. yupexaenuit. — M., 2005.

labpuensa O.C. Xummsi. 11 kmacc. ba3oBbeiii ypoBeHb: yueb. miis
oO1eo6pazoBar. yupexaenuit. — M., 2006.

INa6puensa O.C. Xumus B TecTax, 3ajadyax, yupaxHeHUsX: yued. mocodue
JUTst CTy . cpell. mpod. yueOnbix 3aBeaenuii / O.C. ['abpuensn, ['.I". JIsicoBa — M.,
2006.

I'myxapesa T.B. buoxumus. B 2 gactsax. Yacts 1. OCHOBHbBIE MUTATEIBHbBIE
BenlecTBa yesnoBeka: yueonoe nocooue st CIIO/ I'myxapesa T.B., Cene3neBa
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N.C. — Caparos, Exarepunoypr: [IpodoOpazoBanue, Ypanbckuii GpenaepaabHbIii
yHHuBepcuteT, 2019. — 139 c.

I'myxapeBa T.B. buoxumus. B 2 gactax. Yacts 2. OCHOBHBIE PETYJISATOPHI
1 OMOJIOTHYECKUE JKUIKOCTH YEIIOBEUECKOT0 OpraHu3Ma: yueOHoe mocooue Jist
CIIO/ T'myxapea T.B., Cenesnea W.C. — Caparos, ExatepunOypr:
[IpodobpazoBanue, Ypanbckuit dpeaepanbubiil yauBepeuret, 2019. — 113 c.

I'yzeit Xumus. 11 k. M.: [Ipoda, 2001.

EmenbsnoB B.B. buoxumus: yue6Hoe mocobue st CIIO/ EmenbsHoB
B.B., MakcumoBa H.E., Mouynsckas H.H. — CapartoB, ExarepunOypr:
[IpodobpazoBanue, Ypanbckuit dpeaepanbubiil yHuBepeuret, 2019. — 132 c.

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

3amaun o OpraHUYecKOr XMMHH: yueOHoe mocobue: yueOHoe mocooue /
B.®. Tpasenb, A.FO. CyxopykoB, H.A. Iloxapckas. — Mocksa: Jlaboparopus
3HaHuii, 2016.

O6mas xumus: yaueOnoe nocodue / H.JI. I'muuaka. — Mocksa: KuoPyc, 2018.
— 748 c.

Oprannueckas xumus: yueOHuk / AWM. Apremenko. — Mocksa: KnoPyc,
2018. - 528 c.

OO6mrast xumMusi ¢ IeMeHTaMu OnoopraHudeckoil xumuu: yueonuk/ O.B.
Hecreposa [u np.]. — Mocksa: Jlaboparopus 3nanuii, 2020. — 379 C.

Oprannueckas xumusi. Yacts 1. B 4 u.: yue6Hoe nocobue / O.A. PeyTos,
AL Kypu, K.I1. Bytun. — 7-e uzganue. — Mocksa: Jlabopatopust 3nanwmii, 2017.
— 567 c.

Oprannueckas xumusi. Yacts 2. B 4 4.: yue6Hoe nocobue / O.A. PeyTos,
AJL Kypu, K.II. Bytun. — 7-e uzganue. — Mocksa: Jlaboparopus 3nanmii, 2017.
— 623 c.

Oprannueckas xumusi. Yacts 3. B 4 u.: yuebHOe nocobue / O.A. PeyTtos,
AJL Kypu, K.II. Bytun. — 6-e uznanue. — Mocksa: Jlaboparopus 3nanwmii, 2017.
— 544 c.

[TycToBanosa JI.M. O0Omas xumusi. Pocto n//]: ®enukc. 2006

Xomuenro I'.I1. ITocobue s noctynatromux B BY3s1. M. HoBast BosHa,
2007.

SA6nounnkoB C.JI. Xumus: npaktuxkym/ S61ounukoB C.JI., Epodeesa B.B.,
[TaxupoB K.®. — CapatoB: By3zoBckoe o6pazoBanue, 2020. — 113 c.

I[OHOJIHI/ITCJ'IBHLIG HCTOYHHUKMU:

IMa6puensa O.C. [IpakTukym 1o o01iei, HeOpraHuYeCKou U OpraHuYeCKou
XUMHUH: yueO0. mocodue 115 cTy . cped. mpod. yueo. 3aBenennii / 'abpuensu O.C.,
OctpoymoB U.T'., lopopeea H.M. — M.: Akanemusi, 2009.

INa6puensa O.C. Xumusa. 10 knacc. IlpodunbHeiii ypoBeHb: yued. mis
obmeoopazosar. yupexaenuit / O.C. T'abpuensn, ®.H. Mackaes, C.1O.
[Tonomapes, B.U. Tepenun. — M., 2005.
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INabpuensn O.C. Xumus. 11 kmacc. [IpodunbHbiii ypoBeHb: yuel. s
obmeobpazosar. yupexaennii / O.C. 'abpuensn, ['.I".JIpicoBa. — M., 2006.

IMa6puensa O.C., Bonosuk B.B. Xumust. [Tocodue mis moarorosku k EI'D.
M.: Axkagemus, 2010.

IMa6puensa O.C., Octpoymo W.I'. Xumus: [Tocobue mi1s mOCTyMarOMuX B
BY3bl. — M., 2005.

INa6puensa O.C., OctpoymoB W.I'., OctpoymoBa E.E. Opranuueckas
XUMHMS B TECTAX, 33/la4ax U ynpaxHeHusx. — M., 2003.

INa6puensa O.C., Ocrpoymo W.I'., Brenenckas A.I'. OOmas xumus B
TeCTax, 3aJlayax u ynpaxkHeHusx. — M.: Akagemus, 2010.

3amaun mo o0OIIeMy Kypcy OpraHMYeCKOM XUMHUU C PEIICHUSMH IS
OaxanaBpoB: yueOHnoe nmocobue / C.C. KapnoB u ap. — 2-e uznanue. — Mocksa:
JlabGoparopus 3Hanui, 2016. — 494 c.

OcHoBBI (u3nuecKkoil XuMun: yueOHuk. — yueonuk / B.W. I'opmikos, U.A.
Ky3nemnos. — 6-e¢ uznanue. — Mocksa: Jlabopatopus 3uanmii, 2017. — 409 c.

Opranuyeckas xumus: B 4 4., Y. 4. yuebnuk / O.A. Peytos, A.JI. Kyp,
K.II. bytun. — 4-e uznanue. — Mocksa: Jlabopatopus 3uanuii, 2016. — 727 c.

OcHoBbl 00111e# U Onooprannyeckort xumuu: yueonuk / 3.K. Aptémona,
E.B. Imutpuen. — Mocksa: KuoPyc, 2015. — 256 c.

[IpakTUKyM TO OpPraHMYECKON XMMHH: ydeOHOEe MocoOue: MPaKTUKyM /
B.®. Tpasens, A.E. lllexotuxun. — 2-e uzmanue. — Mocksa: JlaGoparopus
3Hanuii, 2017. — 593 c.

Xumust: yueonuk / P.O. Cupotkun, O.C. Cuporkun. — Mocka: KnoPyc,
2017.-363 c.

Xumus snemeHtoB. Tom 1: B 2 T1.: yuebHoe mocobue / H. I'punByn, A.
OpHuIo, TIep. ¢ aHri. — 4-e uznanue. — Mocksa: Jlaboparopus 3nanuid, 2017. —
662 c.

Xumus snemeHtoB. Tom 2: B 2 T1.: yuebHoe mocobue / H. I'punByn, A.
OpHuIO, TIep. ¢ aHri. — 4-e uznanue. — Mocksa: Jlaboparopus 3nanuid, 2017. —
682 c.

OCHOBHBIC HCTOYHUKH IO OHOJIOTHH

buonorus: yuebnuk / A.I'. Mycradun, B.b. 3axapos. — MockBa KnoPyc,
2018. - 423 c.

Bepxomenniea FO.II. buonorus: ydebnoe mocobue mna CIIO/
Bepxomenrniena FO.I1. — Caparos: IIpodobpazosanue, 2020. — 146 C.

KonctantnnoB B.M. O6mas 6uonorusa. M.: Akanemus, 2010.

Kypb6aroa H.C. O6mias Owuonorusa: yuyebHoe mnocobue s CIIO/
Kyp6arosa H.C., Ko3nosa E.A. — Caparos: Hayunas kuawura, 2019. — 159 c.

O6mas Ouonorusi: yuebHoe mocodue / C.M. KonecHukoB. — MockBsa:
KuoPyc, 2018. — 287 c.

Yeorpmmes H.B. buonorus. M.: Axkagemust, 2010.
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I[OHOJIHI/ITC.]ILHBIQ HCTOYHUKMU:

buonorus. JIjis BBITyCKHUKOB IIKOJI M TMOCTYHAIONIUX B BY3bI: Y4eOHOE
nocobue / B.H. Spwirun mox pen., A.I'. Mycradpun. — Mocksa: KuoPyc, 2017. —
584 c.

Koncraatnnos B.M., Pe3anoB A.I'. buonorus. M.: Axkanemus, 2010.

OcHOBHBIE HCTOYHUKH N0 (PU3NKe:

Kpatkuii kypc pusuku ¢ npuMepamMu pelieHust 3a1ad; yueOHoe mocooue /
T.W. Tpodumosa. — Mocksa: KuoPyc, 2017. — 280 c.

Kypc ¢usuku ¢ npumepamu perieHus 3aaad B 2-x Tomax. Tom 1: ygeOHoe
noco6ue / T.W. Tpodpumona, A.B. ®upcos. — Mocksa: KuoPyc, 2017. — 575 c.

Kypc ¢pusuku ¢ npumepamu pemenus 3aaad B 2-X Tomax. Tom 1: yueOHuK
/ T.A. Tpopumosa, A.B. Pupcos. — Mocksa: KnoPyc, 2017. — 577 c.

Jleryta C.H. ®usuka. MonekynsipHas Qusuka: ydyeOHOe mocoOue s
CIIO/ Jleryta C.H., Yakak A.A. — Caparos: [IpodobpazoBanne, 2020. — 231 c.

Jleryta C.H. ®usuka. Dnekrpocratuka: yuyeOHoe nocodue misi CIIO/
Jleryta C.H., Yakak A.A. — Capatos: [IpocdhobpazoBanue, 2020. — 177 C.

OcHoBbl (pu3uku. Mexanuka: ydyeOHoe mocooue / T.M. Tpodumona. —
Mockaa: KnoPyc, 2018. — 220 c.

OcHoBbl pu3uku. MonekynspHas ¢uszuka. TepmoauHamuka. YdeOHOe
nocobue: yuednoe nocooue / T.U. Tpodpumona. — Mocksa: KunoPyc, 2018.

OcHOBBl  (pu3uku. OnekTpoanHamuka: ydeOHoe mocooue / T.H.
Tpodumona. — Mocksa: KnoPyc, 2017. — 270 c.

[TapmakoB A.H. ®uszuka B 3amauax. MakpocucteMsl: yueOHOE Mmocooue
st CIIO/ IMapmakoB A.H. — Caparos: [IpodoOpazoBanue, Al Ilu Ap Menua,
2020. - 183 c.

[TapmakoB A.H. ®u3uka B 3amayax. MexaHuka: yueOHOe mocodue st
CIIO/ ITapmakoB A.H. — Caparos: IIpodoOpazoBanue, Aii [Tu Ap Meaua, 2020.
—198c.

[TapmakoB A.H. ®usuka B 3agayax. Ontuka: yueonoe nocodue s CI10/
[TapmrakoB A.H. — Capatos: [Ipodo6pazoBanue, At [ITu Ap Meaua, 2020. — 146
C.

[TapmakoB A.H. ®wusuka B 3amavyax. ODIEKTPOMArHeTH3M: ydeOHOE
nocobue s CI1O/ ITapmakoB A.H. — Caparos: IIpodhoOpazoBanue, At [Tu Ap
Menmuna, 2020. — 199 c.

®uzuka (ans CIIO). Yuebnuk: yuebnuk / O.B. JlorBunenko. — Mockaa:
KnoPyc, 2019. — 341 c.

Yakak A.A. MounekynsipHas ¢pusnka: yuedHoe nocodue mist CI10/ Yakak
A.A. — Caparog: [IpodobpazoBanue, 2020. — 377 C.

Yakak A.A. ®usuka: yuedHoe nocobue misa CIIO/ Yakak A.A., Jletyta
C.H. — Caparos: ITpodobpazoBanue, 2020. — 541 c.
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Yakak A.A. Ousuka. /[MHaMMKa MEXaHWYECKOTO ABIKCHHS: y4eOHOE
noco6ue st CI10/ Yakak A.A. — Capatos: [Ipodo6pazosanue, 2020. — 113 c.

Yakak A.A. ®usuka. Ouznueckre OCHOBBI MEXaHHUKHU: y4eOHOEe TocoOue
st CITO/ Yakak A.A. — Capatos: [Ipodob6pazosanue, 2020. — 180 c.

Yakak A.A. ®uznka. DIEKTPUUECTBO U MAarHETU3M: yueOHOe mocoOue st
CIIO/ Yakak A.A. — Caparos: [IpodoOpazoBanue, 2020. — 237 c.

,HOHO.JIHI/ITe.]'IbeIe HCTOYHHUKMH:

OcHOBBI (pu3UKH. ATOM, aTOMHOE SJIPO U DJIEMEHTAPHBIE YaCTHUIIBI:
yuebHoe nmocobue / T.U. Tpopumona. — Mocksa: KuoPyc, 2017. — 224 c.

MonekynsipHasi ¢puszuka u TepMmoanHamuka. Tom 1: monorpadus / A.E.
NBanoB. — Mocksa: Pycaiinc, 2018. — 213 c.

MonekynsapHas ¢usuka u tepmoguHamuka. Tom 2: monorpadus / A.E.
NBanoB. — Mocksa: Pycaiinc, 2018. — 199 c.

®dusuka: yuedHoe nocooue / B.A. Mazyposa. — Mocka: KnoPyc, 2018. —
1044 c. — [1ns 6akanaBpoB.

OcCHOBHbIE HCTOYHHUKH I10 IKOJIOTHH

Bepmunun B.JI. Okomorust ropopa: yuebHoe mocobue s CIIO/
Bepumunun B.JI. — Caparos, ExarepunOypr: IlpodoOpazoBanue, Ypanbckuii
dbenepanbhbiit yauepcuret, 2019. — 87 C.

[apunikass M.FO. Dkonorusi pacTeHui, >KUBOTHBIX U MHKPOOPTaHU3MOB:
yueOHoe nocobue aisa CI1O/ INapunkas M.1O., HlalixytnuaoBa A.A., balitenoBa
A .. — Caparos: [Ipodobpazosanue, 2020. — 345 c.

I'puBko E.B. Dxonorus. IlpuknagHbie acnekThl: yueOHOE mocoOue s
CIIO/ T'puBko E.B., IlaiixyrauHnoBa A.A., I'myxosckas M.IO. — Capartos:
[Tpodobpazosanue, 2020. — 329 c.

Hepsoun B.A. Dkonorusi: yueoHoe nocodue qisi CIIO/ Hepsoun B.A.,
dapadonrtoBa E.Il. — CapartoB, ExarepunOypr: [IpodobpazoBanue, Ypanbckuii
denepanbubiii yausepcutet, 2019. — 135 c.

Epodeera B.B. Dxonorusi: yuebnoe mocooue/ Epodeera B.B., ['neGon
B.B., S6nounukoB C.JI. — CaparoB: By3oBckoe o6pazoBanue, 2020. — 148 c.

Muxanwmunu A.M. Dxonorusi: yueOHoe mocoowe/ Muxaunumu A.M. —
Caparos: At [1Tu Ap Menua, 2019. — 170 c.

Oxomnorust: yueOnuk / I'.B. Tarynos, FO.I'. SIpomenko mox pen. u ap. —
Mocksa: KnoPyc, 2018. — 301 c.

Okomnorust: yueonuk / A.K. bpoackuii. — Mocksa: KaoPyc, 2018. — 269 c.

Okomnorus: yueonuk / C.1. KonecuukoB. — Mocksa: KuoPyc, 2018. — 446
C.

DKkoJiorust M oxpaHa okpyxatoiei cpeabl: yueouuk / B.M. KopoOkun. —
Mocksa: KnoPyc, 2017. — 329 c.
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SI6nounukoB C.JI. Dxonorus: npaktukym/ So6mounukos C.J1., Epodeena
B.B., Hlakupos K.®. — Caparo: By3oBckoe ob6pa3oBanue, 2020. — 84 C.

I[OHOJIHI/ITCJILHBIQ HCTOYHHUKH:

['uruena u skosorust yenoseka: yueonuk / H.A. MaTtseeBa noa o0ui. pe.
u 1p. — Mocksa: KuoPyc, 2017. — 325 c.

CoumanpHas skosorusi: yueoHoe nmocoodue / I'.b. XacanoBa. — Mockaa:
KnoPyc, 2016. — 216 c.

Okomnorust: yueonuk / b.1. Kouypos, B.I'. 'nmymikoBa, A.M. JIyroBckoii. —
Mocksa: KnoPyc, 2017. — 258 c.

Okonorus: yueonuk / B.I'. babenko, E.O. daneeBa. — Mocksa: KuoPyc,
2017.-283 c.

3JICKTpOHHI)Ie HCTOYHHUKH:

rushim.rwybooks/spravochniki/spravochniki.htm
http://www.physbook.ru

1C: Penerutop. ®usuka.

VYpoku busuku Kupumia u Medoaus. 11 knacc.
Kypc dusuxu XXI Beka.

du3uka B KapTHHKax.
http://chemistry.ssu.samara.ru
http://metodist.Ibz.rusiumk/biology/
http:/obr.1c.ruhttp://ecology.gpntb.ru
http://portfolio.1september.ru

wwwl.ege.edu.ru
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4. KOHTPO.Ib Y OIIEHKA PE3YJBTATOB OCBOEHHUS YUEBHOM

JUCHUTLIIMHBI

KoHTponms ® oOIleHKa pe3yJbTaTOB OCBOCHUS Y4YEOHOW JAUCIUTUIHMHBI
«EcTecTBO3HaHNE» OCYHIECTBISETCS MPENOAABATEIEM B MPOLIECCE BBINOJIHEHUS
0O0yJaroIMMUCS WHANBUIYJBHBIX 33IaHHH, POSKTOB, UCCIICTOBAHU.

PesyabTaTsl 00ydyeHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

D®opMbI U METOBI
KOHTPOJIS1 M OLleHKH
pe3yJbTATOB 00yUYeHHs

MOJIEKYJISIpHasl MaccChl, WOH, aJUIOTPOIUS, M30TOIBI, XUMHYECKas
CBSI3b, YJIEKTPOOTPHLATEIEHOCTD, BAJICHTHOCTb, CTETICHb OKUCIICHUS,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00beM ra3000pa3HbIX BEIIECTB,
BEIIECTBA MOJICKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOCHHS,
pacTBOPBI, JJEKTPOJIUT M HEIIEKTPOJIHT, DICKTPOIUTHUECKAS
JHMCCOIMAINSA, OKHCIHTENb W BOCCTAHOBHTENb, OKHCICHHE W
BOCCTAaHOBJIGHHE,  TEIUIOBOH  3(GQEeKT  peakiu, CKOPOCTh
XAMUYECKOM  peakluuu, KaTalu3, XWUMHUYECKOe paBHOBECHE,
YIJIEPOMHBI  CKeNleT, (YHKIHMOHAIBHAS TpyNIa, H30Mepus,
TOMOJIOTHS,

OCHOBHblE — 3AKOHbL  XUMUU:
MOCTOSIHCTBA COCTaBa BELIECTB,
MeHnpeneena;

OCHOGHblE MeoPUU XUMUU: XUMUYECKON CBSI3H, IEKTPOIUTHIECKON
JMCCOIMAIM, CTPOCHUS OPraHWYeCKHMX W  HEOPraHMYEeCKUX
COCIUHCHMUI;

sadicHellulle Gewecmea U Mamepuanbl: BHKHEHIINE METaJUTBl H
CIUIaBBl; CepHas, COJsAHAas, a30THas W YKCYCHas KHCIOTHI,
O7aropoJHpIe Tasbl, BOJIOPOJ, KHUCIOPOJ, TajlOT€HBI, MIETOYHBIC
METaJUIbl; OCHOBHBIC, KHCJIOTHbIE ¥ aM(OTepHbIE OKCHUABI W
TUAPOKCHJIbI, IIEJIOUYU, YTIEKHUCIBIM M yrapHbId rasbl, CEpHUCTBIN
ras, aMMHaK, BOJIa, IPUPOJHBIN Ta3, METaH, 3TaH, STUICH, alleTUIICH,
XJIOpUA HATpusi, KapOOHAT W TUIPOKapOOHAT HATpus, KapOOHAT M
dochar kanmpuus, OSH30J, METAHOJ W JTAHON, CIOXHBIE IPUPHL,
JKUPBI, MbIJIa, MOHOCaXapu sl (TII0K03a), AMcaxapuibpl (caxaposa),
nosucaxapuasl (Kpaxmail U [eJUTI0i03a), aHWINH, aMHHOKHCIIOTHI,

COXpAaHEHHSI MacChl  BEILECTB,
Ilepuonnuecknii 3axon J[.M.

O€NKH, WCKYCCTBEHHBIE M CHHTETHYECKHWE BOJIOKHA, Kay4yKH,
IJ1aCTMACCHI;

yMeTb

— Hasbleamv.  W3YYCHHbIE BELIECTBA 110 TPUBUAIBHOH MM

MEX1YHapOJHOW HOMEHKIIATYPE;

onpedensimp. BAICHTHOCTh W CTEIICHb OKHUCIEHUS XUMUYECKHX
OJICMCHTOB, THII XUMHYECKOH CBSI3U B COCIUHCHUAX, 3apsda HOHA,
XapakTep Cpeasl B BOJIHBIX pacTBOpaXx HEOPraHUYECKUX H
OpraHUYEeCKUX COCAMHEHUN, OKUCIUTENb W BOCCTAHOBUTEINb,
NMPUHAAJIC)KHOCTh BEHICCTB K PAa3HBIM KJIaCCaM HCOPIraHMYCCKHUX U
OpraHUYECKUX COCAUHEHUI;

XUMuUs
Konmponvhvie u
3“3T5/“0“{1M3T" _ | camocmosimenvhoie
— BAI)CHeuwue xumuyecKkue noHAmuUA. BCIICCTBO, XUMHUYCCKUN pa50m1;z, OI’lpOCbl,
JJIEMEHT, aTOM, MOJIEKYyJa, OTHOCHUTEIbHBIE AaTOMHAas U

mecmul, RpaKmuyecKue u
nabopamopHvle pabomul,

UHOUBUOYATIbHBLE
3a0aHusi, Ccemecmpogbulil
3auem.
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Xapakmepu306ams. SIEMEHTBl MaJIbIX IIEPUOIOB 10 UX IOJI0KEHHUIO
B Ilepuonnyeckoii cucreme .M. Menaeneesa; o0mue XUMHISCKUE
CBOICTBA  METAJLIOB, HEMETAJUIOB, OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX W OPraHMYECKUX COCOUHEHUH; CTpOCHUE U
XUMUYECKHE  CBOMCTBA  HW3YYCHHBIX  HEOPraHMYECKUX U
OpPTraHUYECKUX COCTUHECHUI;
00bsICHAMb: 3aBUCUMOCTh CBOWCTB BEIIECTB OT HX COCTaBa U
CTPOCHHS, TMPUPOAY XUMHYECKOW CBSI3M (MOHHOW KOBAJIEHTHOM,
METAJLTMYECKOM ¥ BOJOPOJHOM),  3aBUCHUMOCTh  CKOPOCTH
XUMUYECKON peaklMd U TOJOKEHUE XMMHYECKOIO0 PaBHOBECHUSI OT
pa3IUIHBIX (aKTOPOB;
BbINONIHAMb ~ XUMUYECKUU  IKCHepuMenm: TIO PACIIO3HABAHUIO
BAKHEUIINX HEOPTaHUYECKUX U OPTaHUYECKUX COCTUHEHUH;
npo8ooUMb. CaMOCTOSITENFHBIA TTONCK XUMHYECKOW MH(POPMAITIH C
WCIOJIb30BAaHUEM Pa3IMUHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa);
WCIION30BaTh KOMITBIOTEPHBIE TEXHOJIOTUW M 00paboTKu U
nepenayn XUMHUYECKON WH(OpMamuu W ee TNPEACTaBICHUS B
Pa3NUYHBIX QopMax;
ces3vI6amb.; MU3YUYCHHBIH MaTepuall CO CBOCH Mpo(eCcCHOHATBHON
JeSATEIbHOCTBIO;
pewiams. pacUETHBIE 3afjadd TI0 XHUMHYECKUM GopMylaM H
YpaBHEHUSIM.

Hcnoab3oBaTh mNpPUOOPeTEHHbIE 3HAHUSI W YMEHHS B

NPAKTHYECKOH JesiTeIbHOCTH U MOBCEAHEBHOM KU3ZHM 1JI5:
JUIs1 OOBSCHEHUS XUMUYECKUX SBIICHUN, IPOUCXO/ISIINX B IPUPOJIE,
OBITY U Ha POU3BOJICTBE;
onpeaeIeHs] BO3MOXHOCTU MMPOTEKAHUS XUMUYECKUX PEBpaLEHUI
B PA3NIUYHBIX YCIOBHUSIX U OIICHKU UX TOCJIEICTBHIA;
AKOJOTHYECKU TPAaMOTHOTO MTOBEJCHUS B OKPYXKAIOIIEH cpefie;
OTICHKH BJIMSIHHSI XUMHYECKOTO 3arpsI3HEHHUS OKPYKAIOIIEeH CpeIbl Ha
OpraHU3M YEJIOBEKa U IPYTUE )KUBbIE OPTaHU3MBI;
0e30MacHOro o0paIIeHus ¢ TOPIOYMMH U TOKCHYHBIMU BEIECTBAMH
1 J1abopaTOPHBIM 000PYIOBaHUEM;
MIPUTOTOBJICHHUS PACTBOPOB 33aJ[aHHOW KOHIIEHTpPAIlMU B OBITY M Ha
MIPOU3BOJICTBE;
KPUTHYECKOH OIIEHKH JOCTOBEPHOCTH XUMHYECKOH WH(OpMAIUH,
MOCTYNAIOMIEH U3 pa3HbIX UICTOYHUKOB.

BNOJIOI'us

3HATHL/IOHUMATH

CMbICT  NOHAMUU.  €CTECTBEHHOHAYUYHBI  METON  TO3HAHWUS,
MakpoMoJieKysia, OeloK,  Karanu3arop, (epMeHT,  KIJIETKa,
muddepennmanust kiaerok, JJHK, Bupyc, 6uosgorndeckas 3BOJOIHS,
OuropasHooOpasue,

yMeThb

npusoouUmsb NpUMepbl  IKCNEePUMEeHmo8 U (uiu) HabarodeHuil,
000CHOBbIBAIOWUX. KIETOYHOE CTPOCHHE YKUBBIX OPTaHU3MOB, POJIb
JIHK kak HocuTeNss HAciaeJACTBEHHOW HH()OPMAILUHU, 3BOJIIOIIUIO
JKUBOW TIPUPOJBI, IPEBPAIICHUS DHEPTUH M  BEPOSTHOCTHBIN
XapakKTep MPOIIECCOB B KUBOW U HEIKUBOU MPHUPOJIC;

00BACHAMb NPUKIAOHOE 3HAYEHUE BANCHEUUUX OOCMUNCEHUN 6
obnacmu ecmecmeeHHblX HAyK 0/ CO3MAaHUS OMOTEXHOJIOTHA,
JICUCHHUs] MHPEKIIMOHHBIX 3a00JIeBaHUI

Konmponvnvie u
camocmosmesnbHole
pabomyi, onpoctul,

mecmul, RPaKmuyecKue u
JnabopamopHtvle pabomul,
UHOUBUOYATIbHBLE
3a0anus, cemecmposblil
3auem
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PU3UKA

3HATHL/MIOHUMAThL

CMbICT NOHAMULL: DICKTPOMATHUTHOE TIOJIE, DJIEKTPOMArHUTHBIC
BOJIHBI, KBaHT, dBOJIONNS BceneHHoi, 0ompmoit B3peiB, CollHeUHAas
CHCTEMa, raJIaKTHKa,

yMeThb

npUBOOUMb  NpUMEpPbl  IKCHEPUMEHMO8 U  (Uiu) HabIooeHul,
000CHOB8bIBAIOWUX. ATOMHO-MOJICKYJIIDHOE CTPOCHHUE BEIIECTBa,
CYIICCTBOBaHHE  OJICKTPOMAarHMUTHOrO TOJNS M B3aHMOCBS3b
ANIEKTPUYECKOTO W MarHUTHOTO  TIOJICH,  BOJHOBBIE U
KOPITyCKYJIIPDHBIC CBOMCTBA CBETa, HEOOPATHMOCTh TEIUIOBBIX
MPOIIECCOB, pa30eraHue TanakTUK,

00BACHAMb NPUKIAOHOE 3HAYEHUEe BAJNCHElUX OOCMUICEHUL 6
obracmu  ecmecmeeHHbIX HAYK 048 Pa3BUTUS DHEPreTHKH,
TPaHCIOPTa W CPEACTB  CBS3W, TIONYYCHUS CHHTETUYCCKUX
MaTepHaloB C 3aJaHHbLIMU CBOHCTBaAMH,

cmbicn nowsmuil: (pU3MYECKoe SBICHHE, THIOTE3a, 3aKOH, TCOPHS,
BEILIECTBO, B3aUMOJICHCTBHE, JIICKTPOMATHUTHOE TIIOJIe, BOJIHA,
(OTOH, aTOM, aTOMHOE SIPO, HOHU3UPYIOIINE U3ITyUYCHUS, TUIAHETA,
3Be3/a, TaJlakTHKa, Becenennas;

CMBICT PU3UYECKUX GeauduH: CKOPOCTh, YCKOPEHHE, Macca, CHIIA,
UMITyJIbC, paboTa, MEXaHUYECKas SHEPrusi, BHYTPCHHSSI SHEPTHs,
a0COJIOTHAsI TeMIlepaTypa, CPeHssT KUHETUYECKast SHEPTUsl YaCTHI]
BEIIIECTBA, KOJMYECTBO TEIJIOTHI, DJIEMCHTAPHBIA SIEKTPHUYCCKHUN
3apsi;

CMBICT PU3UYECKUX 3AKOHO8 KIIACCUYECKOW MEXaHUKH, BCEMHUPHOTO
TATOTEHHS, COXPAHCHUS SHEPTUH, UMITYJIbCa M OJICKTPUYECKOTO
3apsiia, — TEPMOJWHAMHKH,  DJICKTPOMATHUTHOM — WHAYKIUH,
tdhotoaddexra;

BKIIAO POCCUTICKUX U 3APYDEICHBIX YHeHblX, OKA3aBIINX HanOOJIbIIee
BIIMSHHE HA pa3BUTHE DUIMKH;

OnuUCHIBAMb U 00BACHAMb usUYecKUe A6leHUsl U CEOUCBA Mmell:
JBIDKEHHE HEOECHBIX TN W HMCKYCCTBEHHBIX CIYTHHUKOB 3EMIIH;
CBOWCTBA Ta30B, XXUAKOCTEH W TBEPJbIX TN, SJICKTPOMATHUTHYIO
MHYKIUIO, PACIIPOCTPAHEHHE JIEKTPOMArHUTHBIX BOJIH; BOJHOBBIC
CBOMicTBa CBeTa; H3Iy4YE€HHE | TOIJIOIICHUE CBETa AaTOMOM;
dhotoaddexr;

OMAUYAMb 2UNOMESbL OM HAYUHBIX MEOPUll;

denamu 6b1800bl HA OCHOBE IKCNEPUMEHMATILHBIX OAHHBIX,
npueoouUms  NpuMepsl, NOKA3blealowjue, uYmo. HAOMIOJACHUS U
OKCIIEPUMEHT SIBJISIFOTCS. OCHOBOHM JIJIsl BBIIBMIKEHHS THUIOTE3 H
TEOpUi, TO3BOJSIOT IPOBEPUTh HCTUHHOCTH TEOPETUUECKHUX
BBIBOJIOB; (hU3WYECKAsh TEOPHUS JIAeT BO3MOXHOCTbh OOBSICHSATH
M3BECTHBIC SBJICHUS MPHUPOJBI M HAy4HbIC (DAKTHI, MPEICKA3bIBATH
ellle HeM3BECTHBIC SBJICHUS,

npUBOOUMsb NPUMEPH NPAKIMUYECKO20 UCHONb30BAHUS (DUUYECKUX
3HAHUI. 3aKOHOB MEXaHUKH, TCPMOJANHAMUKH U DJICKTPOTUHAMUKH B
9HEPIeTHKE; PA3IHYHBIX BHIOB dJICKTPOMATHUTHBIX M3MYYCHUH st
pa3BUTHS paJUO M TEICKOMMYHHKAIIMH, KBAHTOBOW (H3UKH B
CO3/IaHUH SIICPHOM IHEPTETHUKH, JTa3ePOB;

B0CHPUHUMATD U HA OCHOBE NOIYYEHHBIX 3HAHUL CAMOCMOSMETbHO
oyeHueamv UHGopmayulo, copepaiyrocs B coodbmenusx CMU,
HHTepHeTe, HAyYHO-TIOMYJSIPHBIX CTAThsX;

Konmponvhvie
camocmosimesbHbvle
pabomul, onpocwl,

mecmul, RpaKmuyecKue u
nabopamopHtvle pabomol,

UHOUBUOYATIbHBLE

3A0aHUs, CeMeCcmposblil

3ayem.

31




—  npuMeHsimb NOJYYeHHble 3HAHUsL ONsl peuieHuss Qu3UIecKux 3a0ay
[pU U3yYCHUHU (PU3HUKH KaK IPOQHUIBLHOTO Y4eOHOTo MpeaAMeTa;

— onpedersimv xapakmep Quzuueckoeo npoyecca TO TpaUKy,
Tabnuue, popmye;

—  uzmepamv pad ¢uauveckux GeauyuH, TPEINCTABISIsL PE3yNbTaThI
HU3MEPEHUN C yYETOM UX MOTrPEIIHOCTEH.

HCMO0JIb30BAaTh NPHOOpeTeHHbIE 3HAHUS U YMEHHUS B MPAKTHYECKOi
JeATeJILHOCTH M MOBCEeIHEBHOM *KMU3HU:
— s obecnedeHHsT O0€30TMACHOCTH JKU3HENEATCILHOCTH B IIPOIIECCe

KCIIOJIb30BaHUS TPAHCIIOPTHBIX CPEICTB, OBITOBBIX
ANIEKTPONPUOOPOB, CPEIACTB PATUO-U  TEICKOMMYHHKAIIMOHHON
CBSI3H;

— OIICHKM BIUSHUS Ha OPraHU3M 4YelIOBeKa W JIPYTHE OpPTaHU3MBI
3arpsI3HEHMSI OKPYKAIOIIEH CPEebl;
—  PpalHMOHAIBHOTO MPHUPOAOMOIB30BAHAA W 3aIIUTH OKPYXKaromien

Cpebl.
IKOJIOI'Us1
3HATH/TIOHUMAThH Konmponvhnvie u
—  cmbicn  nowsmuil:  OMOpasHOOOpasuWe, OpraHu3M, TOMYISIHA, | camMOCMOImMenbHble
aKocucTeMa, Ouocdepa, SHTPOINHS, CAMOOPTaHU3AIIHS,; pabomi, onpocul,

yMeTh

—  npugooumb NpuMepvl IKCHePUMEHmMO8 U (unu) HabIooeHul,
000CcH06bI6aOWUX: BEPOSITHOCTHBIN XapaKTep MPOLECCOB B )KUBOU U
HEKMBOW TPUPOJE, B3aHMOCBA3b KOMIIOHCHTOB JKOCHUCTEMBHI,
BIIMSTHHE JISSTEIFHOCTH YeIOBEKa HA 9KOCUCTEMEI;

—  00bACHAMb NPUKNAOHOE 3HAYeHUEe BAMNCHEUUWUX OOCMUdNCEHUU 6
obnacmu ecmecmeenHblX HAYK 0J1A. OXPaHbI OKPYXKAIOIIEH Cpe/Ibl;

HCI0JIb30BAaTh MPUOOpPEeTEeHHbIE 3HAHUS U YMEHUS] B MPAKTHYECKOI

JeATEJbHOCTH U NMOBCEIHEBHOM KU3HU IS

—  OIICHKH BIIMSHUS HA OPTaHM3M YeIIOBEKa SJIEKTPOMArHUTHBIX BOJH U
PaTINOAKTUBHBIX W3ITYICHHIA;

—  BHeprocOepeKeHHs;

— 0e30MacHOro UCIOF30BAHMS MaTEPHATIOB U XUMUYECKHX BEIIECTB B
ObITY;

— mnpodunakTHKu WH(QEKIMOHHBIX  3a00JEeBaHUA,
AJIKOTOJIbHOW Y HAPKOTUYECKOU 3aBUCUMOCTEN;

—  OCO3HaHHBIX JIMYHBIX JEHCTBUN TIO0 OXpaHEe OKPYKAOIIEH CpeIbl.

HUKOTHUHOBOM,

mecmol, NPaKmu4ecKue u
nabopamopvle pabomol,

UHOUBUOYATIbHBLE
3a0aHUs, CcemMecmposblil
3auem.

O0mme pe3ysbTaThI:

3HATH/IIOHUMATH CMBICJI IOHATHI:

— BKJad BEIMKHX Yy4YeHbIX B (OpMHpPOBaHHUE
€CTECTBEHHO-HAYYHOU KAPTUHBI MHUPA;

yMeThb

—  gul0guUecamb 2unomesvl U npeodnazamev NYMmu ux HPOGepKu, Oenambs
65160061 HA OCHOBE SKCIIEPUMEHTANIBHBIX JTAaHHBIX, IPEICTaBICHHBIX
B BU/Ie Tpaduka, TaOIUIBI HIH JUarpaMMBbl;

—  pabomamy ¢ ecmecmeenHO-HaAYYHOU UHGopmayuel, coaepKariencs
B coobmienusix CMMU, MuTepHeT-pecypcax, Hay4dHO-TIOMYJISIPHON
JuTepaTrype: BlaAeTb METOAAMM IIOMCKA, BBIICIATH CMBICIOBYIO
OCHOBY M OLIGHMBATH JIOCTOBEPHOCTh WH(POPMALIIH;

COBPEMEHHOU
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3HATh:

OCHOBHBIC HAYKH O MPUPOJIC, X OOIIHOCTh U OTIUYHS;
€CTCCTBEHHOHAYYHBIM METOJA TMO3HAHUA W €ro COCTaBJISIOIIUE,
€JIMHCTBO 3aKOHOB NMPUPObI BO BeeneHHoi;

B3aUMOCBSI3b MEX/Iy HAYUYHBIMHU OTKPBITUSIMU U PA3BUTHUEM TEXHUKHU
¥ TEXHOJIOTHH;

BKJIaJ] BEINWKAX VYEHHIX B (opMHpOBaHHE COBpPEMEHHOMN
€CTECTBEHHOHAYYHOU KapTUHBI MUPA,

YMeTh:

OPHECHTHPOBATHCS B  COBPEMEHHBIX HAayYHBIX [OHATHSAX U
nH(pOpMALNK €CTECTBEHHOHAYYHOTO COJCPIKAHMS;

paboTaTh ¢ eCTeCTBEHHOHAYYHOH HH(OPMAIHEil: BIaeTh METOIaMHU
MIONCKA, BBIIENATH CMBICIIOBYIO OCHOBY U OLIEHHBATh JOCTOBEPHOCTh
nHpOpMaLUH;

WCTIONB30BaTh €CTECTBEHHOHAYYHbIC 3HAHHUS B TIOBCETHEBHOM YKU3HU
s obecriedeHnss O€30MACHOCTH  JKU3HEIEATENBHOCTH, OXPaHBI
37I0POBbSI, OKPY’KaroIel cpelibl, SHEProcOepeKeHNSI.
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JIMCT aKkTyasau3anuu
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