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1. ITACIIOPT PABOYEH ITPOTPAMMBI YYEEHOH JTUCIHTHIUTUHbBI
«Ecmecmeo3nanue»

1.1. Obnacme npumenenusn npozpammul

[Iporpamma y4eOHON AMCUMIUIMHBI «ECTECTBO3HAHUE» SBISETCA YacThbIO
pOrpamMMbl TOATOTOBKHM CIIELMAIIMCTOB CPeAHEro 3BeHa B cooTBeTcTBUU ¢ PI'OC
o criermanbHOCTH CITO 54.02.05 YKupomucs (110 BUgam).

1.2. Mecmo yuebnout Ooucuunaunwvt «Ecmecmeoznanue» 6 cmpykmype
npoOZpaMMbl  HOO20MOGKU CHEYUANUCHIO8 CPEeOHe20 36eHda: JHUCIMILIMHA
00111e00pa30BaTEILHOTO YUeOHOTO IUKJIA.

YenoBek, MOTYYUBIIMNA cpeaHee NpodeccuoHanbHOEe 00pa3oBaHue, T0KEH
3HATh OCHOBBI COBPEMEHHOT'0 €CTECTBO3HAHUS, KOTOPOE UMEET HE TOJIBKO BaKHOE
00111e00pa30BaTeIbHOE, MUPOBO33PEHUYECKOE, HO U MTPUKIIAIHOE 3HAUCHUE

1.3. Ienu wu 3a0auu yueonou oOucuyunaunvl «Ecmecmeo3nanue,
mpeoosanus K pe3yibmamam 0C60€HUA Y4eOHOU OUCYUNTIUHDBL:

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

— OpHUEHTHUPOBATHCS B COBPEMEHHBIX HAYYHBIX TOHATHSX W HWHOOpMaIUu
€CTECTBEHHOHAYYHOTO COJICPKAHUS;

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

— HCTOJB30BaTh €CTECTBEHHOHAYYHbIC 3HAHUS B TIOBCETHEBHOW >KU3HU JUIS
oOecrieueHuss  OE30MACHOCTH  JKM3HEJEATEIBHOCTH, OXPaHbl  3JI0POBbS,
OKpY>KaroIllen cpeJibl, SHEProcOepeKeHus;

3HamMb:

— OCHOBHBIE HAYKH O TIPUPOJIE, NX OOMTHOCTH M OTIHYHSI,

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

— B3aWMOCBSI3b MEXJy HAyYHBIMH OTKPBITUSAMH U Pa3BUTHEM TEXHUKUA U
TEXHOJIOTHH;

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

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

— OCBOEHHE 3HAHMI O COBPEMEHHOW E€CTECTBEHHO-HAyYHON KapTUHE MHUpA U
METOJIaX E€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HambOosee Ba)XKHBIMU HICSIMH U
JNOCTH)KEHHUSIMM E€CTECTBO3HAHHUSA, OKA3aBLIMMU ONPEECISAIOIIEE BIMSIHHE Ha
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— OBJIQJICHUE YMEHUSMHM NPUMEHSTh TMOJIY4YEHHbIE 3HAHUS ISl OOBSICHEHUS
SBJICHUM OKpPYXAaIOLIEro MHpa, BOCIPUATHA HMHPOPMALMK E€CTECTBEHHO-



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

— Ppa3BUTUE HWHTEJUIEKTYaJbHBIX, TBOPYECKMX CIIOCOOHOCTEH W JIOTMYECKOTO,
KPUTHYECKOTO MBILIUIEHUS B XOAE NPOBEACHUS NPOCTEUIINX HCCIECIOBAHMM,
aHanu3a SBJICHUM, BOCHPUATUS MW MHTEPIPETALMU €CTECTBEHHO-HAYYHOU
uHpOpMallMU; pPA3BUTHE HABBIKOB CAaMOCTOSITENIbHON TBOPUECKOH pabOThI
oOyyaromuxcs € JONOJIHUTENbHBIMU  HCTOYHUKAMHU  HH(POpMAIUU
(KOMIIBIOTEpHBIE  IIpOrpaMMbl, MHTEpHET, [OMOJHUTEIbHAS JIUTEPATYpA,
npecca, ap.);

— BOCIHTAaHHE YOEKJIEHHOCTH B BO3MOXKHOCTH IO3HAHUS 3aKOHOB IMPHUPOIBI U
VICIIOJIb30BaHUs TOCTHIKEHNN €CTECTBEHHBIX HAyK JUIS Pa3BUTHS LIUBUIN3ALUN
U TIOBBIIICHUS KayecTBa XU3HU; (OPMUPOBAHHUE HKOJIOTUYECKOTO CO3HAHUS,
DKOJIOTHYECKOMN KYJIBTYPBI;

OcBoeHME cojaep)KaHMs  y4yeOHOM  JAUCHUIUIMHBI  «EcTecTBO3HaHUE»
obOecrieurBaeT JOCTUKEHNUE CTYJIECHTAMHU C1e0YVIOUUX Pe3)Ibmamos.
JUYHOCMHBIX:

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

— TOTOBHOCTh K TMPOJOJDKEHHIO 00pa30oBaHHUs, IMOBBIIICHUIO KBaIU(UKAIUU B
n30paHHON MPO(ECCHOHAIBHON NESITENHPHOCTH C HMCIOJIb30BAHUEM 3HAHUW B
00JIaCTH €CTECTBEHHBIX HAYK;

— O0OBEKTHBHOE OCO3HAHHME 3HAYMMOCTH KOMIIETEHIIMH B 00JIACTH €CTECTBEHHBIX
HayK JUIA 4YelloBeKa M OOIIecTBa, YMEHHE HCIIOJIb30BaTh TEXHOJOTHUECKHE
JOCTUXKEHUSI B 00JacT (PU3UKU, XUMHH, OHWOJOTHMU JJIS TOBBIIIECHUS
COOCTBEHHOTIO WHTEJUICKTYaJTbHOTO pa3BUTHSA B BBIOpaHHOM
npodeCCUOHATILHON JIEATEeIbHOCTH;

— yMEHHE MPOAHAIM3UPOBATh TEXHOTCHHBIC TIOCICACTBUSA I OKPY KAIOIICH
Cpebl, OBITOBOM M IMPOM3BOACTBCHHOM JICSITEIHHOCTH YEJIOBEKA;

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

— YMEHHE VHOpaBIsATh CBOSH TI03HABATEIBHON JEATEIBHOCTHIO, TPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO MHTEUICKTYaJIbHOI'O PA3BUTHS,

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

Memanpeomemmubix:

— OBJIAJICHNC YMCHHSIMH U HaBBIKAMHU pPa3JUYHBIX BHJOB IT03HABATCIBHON
NEATECTLHOCTH JJII M3YYCHHS Pa3HBIX CTOPOH OKPYXKAIOIIETO €CTECTBEHHOTO
MUpa;

— TPUMCHEHHUE OCHOBHBIX METOJOB TO3HaHUS (HAOMIOMEHUS, HAy4YHOTO
DKCIIEPUMEHTA) JUIsl M3YYCHHS Pa3JIUYHBIX CTOPOH €CTECTBEHHO-HAYyYHOMN
KapTHHBI MHpaA, C KOTOPHIMH BO3HHKACT HEOOXOJMMOCTh CTAJIKHBATHCA B
npodeccruonansHoi chepe;



— YMEHHE ONpPEeNeNsATh LeJIU U 3a/1a4u JIeITeIbHOCTH, BBIOMPATh CPENICTBA AJI UX
JIOCTUKEHUS Ha MPAKTHUKE;

— YMEHHE HCIOJb30BaTh PA3IUYHbIE MCTOYHUKH JJISl MOJYYEHUS €CTECTBEHHO-
HaydHOW WHGOPMAIMM W OIEHWBATh €€ JIOCTOBEPHOCTH I JOCTHIKEHUS
MOCTaBJICHHBIX 1ICJICH U 3a/a4;

NnpeoMemHblx.

— c(hOpMHUPOBAHHOCTH MPEACTABICHUIA O IIEJIOCTHONW COBPEMEHHOW €CTECTBEHHO-
HAy4yHOM KAapTUHE MHUpa, MPUPOJAE KaK EAUHON UEJIOCTHOM CHUCTEME,
B3aMMOCBSI3M YEJIOBEKa, MPUPOJIbI U 00IIeCTBA, TPOCTPAHCTBEHHO-BPEMEHHBI X
MaciTadax BceneHnnoi;

— BJAJCHUE 3HAHUSMU O HauOoJee BAXKHBIX OTKPBITUSX U JOCTUKEHUSX B
00JIaCTH €CTEeCTBO3HAHMS, MOBIMSIBIIMX Ha SBOJIOLUIO TPEACTABICHUNA O
MIPUPOJIE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTUH;

— c(opMHPOBAHHOCTh YMEHHUSI NMPUMEHSTh €CTECTBCHHO-HAYUHbIC 3HAHUS IS
OOBSICHEHUS OKPYKAIOIIMX SBJICHUM, COXpaHEHHUS 370pOBbs, OOeCHeUYCHUs
0€30MaCHOCTU KU3HEJEATCIIbHOCTH, OEpPEKHOr0 OTHOUIEHUS K MPUPOJIE,
PalMOHAIBHOTO MPUPOIOTOJIB30BAHMUS, @ TAKXKE BBIMIOJHEHUS POJIU IPAMOTHOTO
OTpeOuTENS;

— c(hopMHPOBAHHOCTH MPEACTABICHUN O HAYYHOM METOJI€ MO3HAHUSI MPUPOBI U
CpPEACTBAX W3y4YEHUS Meramupa, MaKpoMHpa U MHUKPOMHUpPA; BIAJCHUE
npUeMaMU €CTECTBEHHO-HAYYHBIX HAOJIIOJICHU, OIBITOB, HCCIEAOBAaHUN U
OLICHKH JIOCTOBEPHOCTH IOJYUYEHHBIX PE3YJIbTATOB;

— BIIQJICHHE TOHATUWHBIM allapartoM €CTECTBEHHBIX HAyK, MO3BOJISIIOIIAM
MO3HABaTh MHp, YYacTBOBaTh B JIUCKYCCHUAX II0 €CTECTBEHHO-HAyYHBIM
BOIIPOCAM, HCIOJb30BaTh  Pa3IMYHbIE HMCTOYHUKH  WHOOpMAIMHM IS
MOJATOTOBKM COOCTBEHHBIX Pa0OT, KPUTHUUECKH OTHOCHUTBHCS K COOOLICHUSM
CMU, conepxanuM HayqyHyI0 HUHPOPMAITHUIO;

— Cc(opMHUPOBAHHOCTh yMEHUN MOHUMATh 3HAYUMOCTh E€CTECTBEHHO-HAYYHOTO
3HaHUS IS KaXJIOro 4YeJOBEKa HE3aBUCHUMO OT €ro mnpodecCHOHAIBHOM
JIEATEIIbHOCTH, Pa3indarh (HaKThl U OIEHKH, CPABHUBATH OIEHOYHBIC BHIBOJIHI,
BUJIETh UX CBS3b C KPUTEPUSIMU OIICHOK U CBS3b KPUTEPHUEB C ONpEEeTICHHON
CHUCTEMOM IIEHHOCTEH.

OcBoenne  mporpaMMbl  y4eOHOH  TUCHUIUIMHBI ~ HANpPaBJICHO  Ha
dbopmupoBanue 06mux komnereHuui (OK):

OK 10. HWcnonw3oBaTh yMEHHMS U 3HaHUS YYEOHBIX JUCIUIUIMH
dbenepaapHOro rocy1apCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa CPEIHETO 00IIIEro
oOpa3oBaHus B MpoheCCUOHATBHOU IeATeTbHOCTH.

1.4. Konuuecmeo uacoeé na oceoenue npozpammul y4eOHOU OUCYUNTIUHDL:
MaKCHUMaJIbHOW y4ueOHOM Harpy3ku oOyuatomierocst — 153 yaca, B TOM 4yucIie:

00s13aTeIbHOM ayTUTOPHOM yueOHO# Harpy3ku oOydaromierocs — 108 yacos;
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

Oovem uacoe

MakcumasnbHas ydyeOHasi Harpy3ka (Bcero)

153

O0s3aTesIbHAsI Ay IUTOPHAsA YueOHasi Harpy3Ka (Bcero)

108

B TOM YHCJIC:

71a00paTOpHBIE PAOOTHI

IMPAKTUYCCKHC 3aHATUA

KOHTPOJIbHBIE Pa0OTHI

KypcoBasi paboTa (IpoeKT) (eciu npedycmompeno)

CamocrosiTesibHasi paboTa o0y4yawierocsi (Bcero)

Hmoeosas ammecmayus 6 hopme oughghepenyuposannozo 3auema.




2.2. Temamuueckuii na1an u cooeprcanue yueonou oucuyuniunsl « Ecmecmeoznanuey.

HanmenoBanue Coaepsxanue y4eOHOro MaTepuaJa, J1adopaTopHble padoThl U MPAKTHYECKHE 3AHATHS, CAMOCTOATEIbHASA Obvem Ypoeenw
pa3aesioB U TeM paGoTa obyuyalommuxcs, KypcoBasi padota (poeKT) (eciu npedycmompensi) uacos 0Cc80eHUA
1 2 3 4
XUMUA 41
Beenenne Coaeprxanue yueOHOro MaTepuaJia
1 | Ilpenmet xumuu. Haydnble MeTo/bI TO3HAHUS BELIECTB M XMMUYECKUX SIBICHUI. BX0oaHOW KOHTpOIIb 1 1,2
2 | CBs3b XUMHH C IPYTUMH HayKaMHu
Paznen 1. OBIIAA U HEOPTAHUYECKASA XUMUSA 21
Tema 1.1. Conep:xaHue yueOHOro MaTepuaJa
OcHoBHBIE IOHATHS 1 1 | ATOMHO-MOJIEKYJISIPHOE YUCHUE B XUMHH.
3aKOHbI XUMHHU 2 | X"MHYECKHEe HIeMEHTHI.
3 | Kimaccudukarms BemecTB. AJIOTPONIHSL.
4 | OrHocutenpHas aroMHasi Macca. OTHOcHTeNIbHAsI MOJIEKYJISIpHAs Macca.
5 | Mousb. MossipHast macca
6 | Xumudeckue 3HaKH, OPMYJIbI U YpaBHEHHUSI. 2 2,3
7 | Crexuomerpus.
8 | ArperaTHble COCTOSIHUSI BEIIECTBA.
9 | Xumnyeckue peaknyu. Knaccudukaimst peakuuii.
10 | OcHOBHBIE 3aKOHBI XHMHH.
11 | BeluncneHrne OTHOCUTENbHBIX aTOMHOM U MOJIeKyJIsipHO Macc. KomuecTBo BelecTBa.
12 | UsroroBneHre MOAEICH MOJIEKYJ HEKOTOPBIX OPTaHMUECKUX M HEOPraHUYECKHUX BELIECTB.
Tema 1.2. Coaepxxanue yueO0HOr0 MaTepHuaJia
Ilepuoauyeckuii 3aK0H 1 | OTkpbITHE IEPHOINUECKOTO 3aKOHA.
u Ilepnoguyeckas 2 | Ilepuoanueckas cuctema anemenToB JI.M. MeHeneesa.
CHCTEMA XUMHICCKHUX 3 | SAnepHast MOJICTIb CTPOCHHUS AaTOMOB.
anemenTos JL.U. 4 | CoctaB aTOMHBIX siziep. SaepHble peakuuu.
Menneneesa n 5 | CoBpemMeHHasi MOZIENb COCTOSTHHSI DJIEKTPOHOB B aTOME.
CTpoCHHE aTOMA 6 | CtpoeHne 37eKTPOHHBIX 000I0YEK ATOMOB. 2 2,3
7 | DnekTpoHHBIE (HOPMYIIBL.
8 | Teopernueckre 000CHOBaHMsI IEPUOINUECKON crcTeMbl aneMeHToB JI.M1. Menaeneena.
9 | llepnoamnueckuii 3ak0H U [lepronnyeckasi cucTeMa 3JIeMEHTOB B CBETE YUEHHsI O CTPOCHUH aTOMOB.
10 | [lepnoauuHOCTH CBOMCTB aTOMOB
11 | 3HadyeHne NePUOIMIECKOT0 3aKOHA M TEOPUH CTPOSHHS aTOMOB.
12 | Crpoenue aToma u nepuoanieckuii 3axon JI.V. Menjeneesa.




Tema 1.3.
CTpoeHue BemecTBa

Conep:xaHue yueOHOro MarepuaJia

1

IlonsTHe 0 XWMWYECKOH CBSA3HM. THIBI XMMHUYCCKHX CBS3CH: KOBAJCHTHAS, MOHHAS, MCETAUIMUYECKas M

BOJIOPOJTHAS.

EI[I/IHaﬂ MpUpoJaad XUMHNYICCKUX CBS3CI.

Tunel KPpUCTAJNIMYCCKUX PCHICTOK.

CrpykrypHBIe POpPMYITHIL.

CremneHp OKUCIEHUS.

XuUMHYECKas CBS3b M BaJICHTHOCTb.

Kommiekcoobpa3oBaHue.

YucTeie BEllecTBAa U CMECH.

OO |NO O~ |W|IN

ITonmMepsl: HeOpraHUYECKHe U OPraHuIeCcKHe.

2,3

Tema 1.4.
CropocTh XUMHYECKHX
peakuuii. XumMmn4ieckoe

paBHOBecHe

Cojep:xaHue y4eOHOro MaTepuaja

1

CKOpPOCTh XHMHYECKUX PEAKITUH.

DakTOPHI, BAUSIIONINE HA CKOPOCTH PEAKIIHH.

[ToHsATHE O KaTaIM3€ U KaTaJau3aTope.

HeobpaTtumeble 1 00paTuMble peaKIiim.

g WIN

XUMHYECKOe paBHOBECHE.

6

ITpunnun Jle Ilarense

1,2

Tema 1.5.
PacrBopsbl. Teopust
3JIEKTPOJIUTHYECKOI
AUCCOUATMH

Conep:xanue yueOHOro MaTepuaJia

1

Bona Kak pacTBOpUTEb.

Boansle pecypcsl 3emin.

PaCTBOpI/IMOCTL BCIICCTB B BOJC.

ONEKTPOIHUTHI U HERJIEKTPOJIUTHI.

JucnepcHble CUCTEMBI.

TeOpI/IH 3HeKTpOHHTH‘ICCKOﬁ JAUCCOManun.

MexaHn3M QUCCOLMALNH.

I[I/ICCOI_II/IaL[I/ISI KHCJIOT, OCHOBaHUM U COJICH B BOJHBIX paCTBOpax.

OO (N |UTPA~WIN

CreneHp QUCCOLMAINH.

By
o

Peaknuu noHHOro ooMeHa.

[EXN
(=Y

Hucconmanus Boasl. pH.

12

IM'unponus.

2,3

Tema 1.6.
BemecTBa u ux
CBOHCTBa

Conep:xaHue yueOHOr0 MaTepuaJa

1

Kitaccudukalius BeIecTs.

2

Meragbl.

TTonoxxenue metamwnoB B Ilepuoauyeckoil cucreme snemenToB [I.. Menneneena.

dusnyeckue CBOMCTBA METAILIOB.

XUMHUYECKHUE CBOMCTBA METAJJIOB

MeTauibl ¥ CIuIaBbl B TEXHUKE. YyTyH U cTallb.

1,2




O6mmme crmocoObl NOTyYEeHNS METaJIOB.

Kopposus meranios.

w

HewmeTtannel.

I

OO01111e CBOMCTBA HEMETAIUIOB.

(6]

S—OJICMCHTBI.

Boaopon

Bona. Tsoxenas Boga.

Onementsl IA-rpynnel. [llenodnbpie MeTaIbL.

Onementsl [IA-rpynmer. OOmiast XxapakTepuCTHKa IMIEI0YHO3eMeTbHBIX MeTaiioB. Kanpmmii. CoenmnHeHHS
KaJbIIHs.

2KecTkocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

P -31€MCHTHI.

AJITOMHHHH U €r0 COeJUHEHUS.

CrnaBbl aTIOMUHUS.

I"asrorensl. O0mas XapaKTepHUCTHKA TAJIOTCHOB.

["ajiorens! — NPOCTHIE BELIECTBA.

Baxneinime coeiuHeHUs TaJoreHoB.

XalbKOr€HBbl.

XaJapKOTeHBI — ITPOCTHIC BEIICCTBA.

ITosmyuenue u MpUMEHEHHE KUCI0pOoJia M CEpPhI.

OnemeHTsl VA-Tpynmnsl.

A3zor. CoennHeHus a30Ta.

AMMHax.

Docdop. Coenunenus gocdopa.

MuHepaibHbIe yT00pEHUSI.

Onementsl [VA-Tpynmsl.

Yriepoa U ero CBOKCTBA.

CoenuHeHus yriaepoja.

Kpemnnii. CoenMHEHUs] KpEMHUSL.

Ilonyuyenue crekna.

d — s;IeMeHThI.

Menb, IUHK, XpOM, JKEJI€30, MapraHell.

OKcHabl.

KucnoTs! 1 uX cBOKUCTBA.

10

OcHOBaHMS U UX CBOMCTBA.

11

AmMboTepHbIE COeIMHEHHSI.

12

CoJi 1 UX CBOMCTBA.

10




13 | CBsi3b MexIy KITaCCAMH HEOPraHMUYECKHX COEIHHEHHIA.

Tema 1.7. Cojaepsxanue yueOHOT0 MaTepuaJia
OKUCIUTEIBHO- 1 | Teopust OKUCIUTEITHLHO-BOCCTAHOBUTEIHHBIX PEAKITHIA.
BOCCTAHOBMTEJIbHbIE 2 | BaxHelmue OKUCIUTENIN U BOCCTAHOBUTEIIH. 1 1.2
peakuuu. JJIeKTposIn3 3 | CocraBnenue ypaBHCHUH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIH. ’
4 | Knaccugukanys OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
5 | Duextponms.
CamocTosiTeIbHAs padoTa 00yYalONIUXCs M0 pa3eny:
1 | 3nauenue I[lepuogmyeckoro 3akoHa u Ileprnoanyeckoil CHCTEMBI.
2 | TlousiTe O THAPOIIH3E COJIEH. 4 3
3 | CnuiaBbl, KOpPO3Usi METAIUIOB.
4 | Pemenue 3a1a4 ¥ IPUMEPOB.
Paznen 2. OPTAHUYECKAS XUMUA 16
Tema 2.1. Conep:xaHue yueOHOro MaTepuaJa
OcHoBHBIE IOHATHA 1 | BBeneHue B OpraHMYECKYI0 XUMHIO.
OpPraHuYecKoi XuMuM M | 2 | OcoOEHHOCTH OPraHUYECKUX COCTMHEHUI.
Teopusi CTPOCHUs 3 | Tumst uzomepum. 1 1-3
OpraHm4ecKux 4 | Teopus XMMHYECKOTO CTPOCHHSI OpraHIYeCcKuX coennHeHni bytnepoa A.M.
CoeTHMHeHHi 5 | I'nOpuausanus. Turbel ruOpuaKM3aLuy.
6 | Kiaccudukaiusi opraHu4ecKux COSJIMHCHUM.
Tema 2.2. Cogaepxxanue yueOHOr0 MaTepHuaJia
Yri1eBo10poabl 1 | lIpenenpHBIE YIIeBOIOPOIBI (AIKAHBI).
2 | llukioasikaHsl.
3 | HempenenbHble yrIeBOAOPOIBL.
4 | AJKeHHIL.
5 | AnkuHsl. 2 1,2
6 | /lueHoBbIe YTIEeBOOPOIBL.
7 | Kayuyk.
8 | 3auer «YTI€BOAOPOIBIY.
9 | ApoMarnyeckue yriaeBoJ0pOIbI
10 | [IpupoaHble HCTOUHUKH YIIEBOAOPOJIOB.
Tema 2.3. Coaepxxanue yueO0HOT0 MaTepuaJia
Kuciopogoconep:xkamme | 1 | Crnuprel. DeHONBI
COCIUHEHUHA 2 Anbaeruasl 1 KETOHBI. ) 12
3 | KapbonoBsie kuciotsl. CioxHbIe 3QUPBHIL. ’
4 | XKupsl
5 | YrneBogsl.
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Tema 2.4. Conep:xaHue yueOHOT0 MaTepHaJa
A3oTcoaep:kamme 1 | HurpocoeanHeHHs.
opranuyecKue 2 | AvunsL 2 1,2
COCAMHCHUS 3 | AMHUHOKHCIIOTHI.
4 | benkmn.
Tema 2.5. Conep:xaHue yueOHOT0 MaTepHaJa
IeTepounkianyeckue 1 | lerepouukInYecKre COSAMHCHUS, X CBOWCTRA. 1 1
coeTuHeHus
Tema 2.6. Conep:xaHue yueOHOT0 MaTepHaJa
HyxnennoBbie 1 | HykienHOBBIE KUCIIOTHL. 1 1
KHCJIOTBI 2 | buonornyeckoe 3Ha4YeHNE HYKICOTHAOB M HYKJIICHHOBBIX KHCIIOT.
CamocTosiTesibHAsA padoTa 00y4aIoOLIUXCsl N0 pa3fieny:
1 | Hedrs, ras.
2 | IlpuMeHEHHE alTKEHOB.
3 | [lpumeHeHue alKHHOB U apEHOB. 7 3
4 | 3nadyeHHe KMCIOPOACOIEPKANINX OPTaHUIECKUX COCAMHEHHIH.
5 | CrpoeHue O6€KOB.
6 | IlpumeHeHne TIacTMace U BOJIOKOH.
7 | Pemenue 3amay.
Paznen 3. XUMUA B | Coaep:kanue yueGHOro MaTepuaja
ZKN3HU OBIIECTBA 1 | Xumus u sxonorus. XUMHUS U TPOU3BOJICTBO. XUMHUS U CEIIBCKOE XO3SHUCTBO. XHUMHS M MOBCEIHEBHAS 1 2,3
JKU3HB YeJIOBEKa.
WTOTOBEIH 3a4ET 10 XMMHH. 2 3
BUOJIOTI'Uus1 42
Brenenue Conep:xanue yueOHOro MaTepuaJa 1 19
1 | Buonorus — vayka o xu3Hu. ’
Paznen 1. MHOI'OOBPA3HUE KUBOI'O MHUPA 1
Tema 1.1. Coaepxxanue yueO0HOr0 MaTepHuaJia
OcHoOBHBIE CBOIiCTBa 1 | YpoBHU opraHu3aluy XKUBbIX CUCTEM. 1 1,3
JKMBOW MaTepuu 2 | Kpurepuu KUBOTO.
Paznen 2. YYHEHHUE O KJIETKE 5
Tema 2.1. Coaepxxanue yueO0HOT0 MaTepuaJia
XumMuyeckKasi 1 | Heopranuyeckue u OpraHMdecKUe BEIIECTBA, BXOJSIINE B COCTaB KIETKH.
OPTraHM3alMsA KJIETKH benkm.
2 1,3
YrneBojibl.

)KI/IpBI W JIATIOUJIBI.

bW

HYK.TIGI/IHOBBIG KHUCJIOTBI.
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Tema 2.2.

Conep:xaHue yueOHOro MarepuaJia

MeTa00,113M — OCHOBA 1 | Anabonmsm. 1
CylIeCTBOBAHUA 2 | Katabonusm.
sKMBBIX OPraHU3MOB 3 | ABToTpodHBIii THII 0OMEHA BEIECTB.
Tema 2.3. Coaeprxanue yueOHOro MaTepuaJia
CtpoeHnue u GyHKUMH 1 | lIpokapuoTnuyeckasl KJICTKa.
KJIETOK 2 | DykapuoTrnueckas KIeTKa.
3 | CrpoeHue 3yKapHOTHYECKON KIISTKH. 19
4 | JlencHue KIICTKH. ’
5 | OcobeHHOCTH CTPOCHUS paCTUTENFHON KIICTKH.
6 | KierouHast TeopHsi CTPOCHYSI OPraHU3MOB.
7 | Hexmerounsle (hopMBI J)KH3HH. BHPYCHI.
Pa3nea 3. PASMHOKEHUE U PASBBUTUE OPITAHU3MOB
Tema 3.1. Conep:xaHue yueOHOro MaTepuaJa
Pasmuoxenue 1 | Becnosioe pa3MHOXKEHHME. 1,2
OPraHu3MoB 2 | IlonoBoe pa3MHOXEHHE.
Tema 3.2. Copep:xaHue y4eOHOro MaTepuasa
Ownrorenes 1 | MaauBuayadsHOE pa3BUTHE OPraHU3MOB (OHTOTCHE3).
2 | DOMOpHOHANBHBIH IEPUO]T Pa3BUTHSI.
3 | Apobnenue. [Nacrpymsinms. OpraHoreHes. 1
4 | IlocTaMOpHOHABHBINA MTEPHO PA3BUTHSL.
5 | buorenernyeckuii 3aKoH.
6 | Pa3BuTHe OpraHM3MOB M OKpY’Karolas cpesa.
Paznen 4. OCHOBBI TEHETUKHU U CEJEKIIUU
Tema 4.1. Conep:xanue yueOHOro MaTepuaJa
3aK0HOMEPHOCTH 1 | OcHOBHBIE IOHSTHS TEHETHKH.
HacJe10BaHus 2 | Meronsl rereruku. [IpakTudeckoe 3HaUeHNE TEHETUKH.
NPU3HAKOB 3 | 3akonsl . Mennens 2,3
4 | XpoMocoMHasl TeopHsi HACIIEeICTBEHHOCTH
5 | I'enernka mona. HaciemoBanue mpU3HAKOB, CIIETUICHHBIX C TIOJIOM.
6 | B3aumonelicTBHE TeHOB.
Tema 4.2. Coaepsxanue yueOHOr0 MaTepuaJia
3akoHOMEPHOCTH 1 | HaciencrBeHHast U3MEHYUBOCTb. 1
U3MEHYUBOCTH 2 | ®eHoTHnMUECKAsI K3BMEHUUBOCTD.
Tema 4.3. Cogaepxanue yueO0HOT0 MaTepHuaJia
OcCHOBBI ceJIeKIIuN 1 | Co3nanue nOpoj U COPTOB. 12
2 | Cenekuysi MEKpOOPTaHU3MOB. ’
3 | MeroJipl CeNneKIuH.
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TleHTphl NPOUCXOXKICHUS KYJIbTYPHBIX PACTEHHUM.

5 | CoBpeMeHHas CENEKITHsL.
Pazpea 5. 9BOJTIOINMOHHOE YYEHUME 27
Tema 5.1. CojaepsxaHue yueOHOr0 MaTepuaJia
3aK0HOMEPHOCTH 1 | Ucropus mpeacTaBieHnid 0 pa3BUTHH KU3HU Ha 3eMIe.
Pa3sBUTHSI KUBOI 2 | Teopus Y. Jlapsuna. 1 1,2
NPUPOJbI 3 | CoBpemMeHHBIC IPEACTABICHHS 0 MEXaHU3MAaX U 3aKOHOMEPHOCTSX IBOJIOLHH.
4 | MHUKpPO3BOJIIOLHSL.
Tema 5.2. CojaepsxaHue yueOHOr0 MaTepuaJia
Makpo3Bosouus 1 | I'maBHBIC HampaBJIeHUS TPOTPECCHBHOM YBOJTIOITHH.
2 | Aporenes. 1 12
3 | Anorenes. ’
4 | Kararenes.
5 | OcHOBHBIE 32aKOHOMEPHOCTH OHOJIOTHIECKOH IBOIFOIIHH.
Tema 5.3. Cojep:xaHue y4eOHOr0o MaTepuasa
PaseuTHe KU3HU HA 1 | Pa3BuTHe XM3HU B apXEHCKOM 3pe.
3emute 2 | Pa3BuTHeE )KHM3HHU B IPOTEPO30MCKON M MANIC030MCKOM pax. 2 1
3 | Pa3BuTHe )HU3HU B ME3030MCKOH 3pe.
4 | Pa3BuTHE )XM3HU B KAMHO30HMCKOH 3pe.
Tema 5.4. Coaepxanue y4e0HOr0 MaTepHuaJia
IIpoucxo:xxknenue 1 | IlonmokeHne YeIoBeKa B CUCTEME JKUBOTHOTO MUDA. 1 12
YeJI0BeKa 2 | Craguu 3BOIOLMH YEJIOBEKA. ’
3 | CoBpeMeHHBIH 3Tall 3BOJIOLHMH YEIOBEKA.
HToroBplii 3a4eT 0 OMOJIOTHH. 2 3
CamocrosiTesibHasi paboTa 00y4YalOIMXxcs M0 pa3geny:
1 | Cipykrypa ATO.
2 | MuHepasbHbIC BEIIECTBA B IPOJYKTaX MTUTAHUSL.
3 | [IumeBsle 1O0OABKU.
4 | COoaslaHCUpPOBAaHHOE ITUTAHUE.
5 | CrpykTypa 1 GYHKIIMH XPOMOCOM.
6 | Bo3Oyaurenu nHGEKIMOHHBIX 3a00JICBaHHI. 20 3
7 | AyTOCOMBI H NTOJIOBBIE XPOMOCOMBI.
8 | HacnencrBenHble 00J1€3HM YeTIOBEKA.
9 | I'en, renom.
10 | HaciemoBanue NpU3HAKOB Y YeJIOBEKa.
11 | Yuenue H.U. BaBunoga.
12 | buorexHoiorwsl.
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13

Orncanne oco0el Buaa o MOpQOJIOTHIECKOMY KPUTEPHIO.

14 | Ananu3 ¥ OlleHKa TUIIOTE3 MPOUCXOXKACHUS YeJIOBEKA.
15 | XapakTepucTHKa NPUPOAHBIX 9KOCHCTEM U arpodkocucTeM Camapckoii 00JIacTH.
OPUIUKA 48
BBenenue Conep:xaHue yueOHOT0 MaTepHaJa
1 | ®usuka kaK Hayka M OCHOBAa €CTECTBO3HaHMA. HayuHbIi MeTOJ IO3HAHUS OKPY’KAIOIIEro Mupa. 1 1
Dusnueckas Teopus. BXOJHONW KOHTPOJIb.
Pa3znea 1. MEXAHUKA. 5
Tema 1.1. CoaepsxaHue yueOHOr0 MaTepuaJia
Kunemartuka. 1 | Knaccuueckasi MexaHHKa Kak (pyHIameHTanbpHast pu3udeckas Teopus. I'paHuIisl ee IpuMEHUMOCTH.
KunemaTtuka TBEpaoro 2 Mexanudeckoe JBKeHUE. MarepuanpHas Touka. OTHOCUTEITFHOCTh MEXaHUYECKOTO ABUKCHHUSI. 2 1
TeJ1a 3 | Cucrema otcuera. Koopaunatel. Paguyc-BexTop. BekTop nepemenienus.
4 | Cxopoctb. CHUMMETpHsI B MEXaHHKE.
Tema 1.2. Copep:xaHue y4eOHOr0 MaTepuaJja
Junamuka 1 | OcnoBHoe yTBepxkaeHue MexaHuku. IlepBeiii 3akon Hetorona. MHepuuaneHble cuctemsl otcuera. Cuia. 1 12
Css13p My cuilol 1 yckopeHueM. Bropoii 3akon HeroToHa. Macca. ’
2 | Tperuii 3axoH HproTOHA.
Tema 1.3. Conep:xaHue yue0HOro MaTepuaJia
Cuuibl B mpupoze. 1 | Cuna tarorenus. 3aKOH BCEMHPHOTO TAToTeHUs. [lepBas kocMudeckast ckopocTh. Cria TSDKECTH U Bec.
3aKoHbI COXpaHeHHUsl B 2 | Cuna ynpyroctu. 3akoH ['yka. 2 1.2
MexXaHuKe 3 | Cuia TpeHus. ’
4 | Umnynbc. 3akoH coxpaHeHus uMIyibca. PeaktuBHoe nBmxenue. Pabora cumnsl. Kunetnueckast
sHeprus. [loreHnmanpHas sHeprus. 3aKOH COXPaHEHHUS] MEXaHUYECKOHW SHEPTUH.
Paznen 2. MOJIEKYJISAPHASA ®PUZUKA U TEPMO/JIMHAMHUKA 8
Tema 2.1. Conep:xanue yueOHOro MaTepuaJa
OcHOBBI MOJIEKYJISIPHO- | 1 | BO3HMKHOBEHHE ATOMHCTHYECKOW THIOTE3bl CTPOCHHS BEIIECTBA H €€  IKCIECPUMEHTAIbHBIC
KHHEeTHYeCKOil Teopuu nokaszaresnbcTBa. Pazmepsl m macca monexyn. KommuectBo BemiectBa. Modb. IloctosiHHas ABoranpo. 5 19
BbpoyHoBckoe nBmxkenue. CTpoeHre ra3000pa3HbIX, KUJIKAX U TBEPBIX TEL. ’
2 | TemoBoe pBwxkeHHE MoJeKyld. Mogens wuaeanbHOro ra3a. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOHM Teopuu ra3os. [IpakTukym no pemenuro 3anad no reMe «OcHoBsl MKT.
Tema 2.2. Coaepxxanue yueO0HOT0 MaTepuaJia
Temneparypa. Jueprusi | 1 | TeroBoe paBHOBecue. OmpezeneHue TeMnepaTypsl. AGComoTHas Temreparypa. Temmeparypa — mepa 1 1
TENJI0BOr0 ABUKeHHUS cpenHel KuHeTu4eckon sneprun. Monekyn. 3mepeHne ckopocTe MoJIeKyJI ra3a
MOJIEKYJI
Tema 2.3. Coaepxanue y4eO0HOro MaTepuaJia
YpaBHeHHE COCTOSTHUA 1 | YpaBuenne Menneneesa — Knaneiipona. ['a30Bbie 3aKOHBI. 2 1

HACAJTBHOI'0O ra3a
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Tema 2.4.

Conep:xaHue yueOHOro MarepuaJia

TepmoauHamMuka 1 | Bayrpennss sHeprus. Pabora B TepmonuHamuke. KomndectBo TemtoThl. [lepBoiii 3aK0H TepMOIMHAMHAKH. 12
M3onpornieccel. Bropoi 3akoH TepMOAMHAMUKH. '
2 | TeruioBbIC JBUTATENH: JBUTATENb BHYTpEeHHEro cropanus, au3enb. K11 neurarenei.
Tema 2.5. Coaeprxanue yueOHOro MaTepuaJia
ArperaTnbie coctosgnusi | 1 | Mcnapenwne n kunienne. Hacoitennslit map. Bnaxsaocts Bo3nyxa. Kpucrammmyeckue u amopdHbie Tena 23
BeLeCTB H (pa3oBbIe 2 | Mexanuyeckue CBONCTBA TBEP/BIX TEI. ’
nepexoasbl
Paznen 3. 9JIEKTPOJUHAMUKA
Tema 3.1. CojaepsxaHue yueOHOr0 MaTepuaJia
DjIeKTpocTaTHKA 1 | DAeKTpUYeCKHi 3apsa W dJIEMEHTAapHBIE YACTHITBI. 3aKOH COXPAHECHHS DIICKTPHUYECKOTO 3apsma. 3aKoH
Kynona.
2 | Dnekrpuueckoe mosie. HanpspkeHHOCTH dyieKTpudeckoro modisi. [IpuHIun cynepno3uiiy noJeH.
3 | IlpoBogHmKM B dIeKTpocTaTHdeckoM Tone. JludmekTpuku B anekTpudeckoMm mone. [lomspusamms 1,2
JIUDIIEKTPHKOB.
4 | lloTeHIMATBHOCTH ACKTpUUECKOro mouisl. [ToTeHIan u pa3HOCTh MOTEHIINATIOB.
5 | CBs3b MKy HANPSDKEHHOCTHIO HJICKTPOCTATUYECKOTO MOJISl M HANPSKCHUEM.
6 | DnekrpoeMkocTh. KoHeHCaTOPBI. DHEPTHs SJACKTPUICCKOr0 TOSJT KOHJICHCATOPA.
Tema 3.2. Copep:xaHue y4eOHOr0 MaTepuasa
HocTosiHHBIN 1 | Cuna toka. 3akon Oma miist ygactka mnernu. COpoTHBIICHHE.
JIEKTPUIECKUT TOK 2 | DOnekrpuueckue nenu. [locnenoBarenpHoe M MapaieIbHOE COSTUHEHUE TPOBOJHUKOB. 1,2
3 | PaboTa 1 MOIITHOCTH TOKA.
4 OnekTpoaBmwKynias cuia. 3akod OMa Juisi HOJTHOM Lenu
Tema 3.3. Coaepxxanue y4e0HOT0 MaTepHuaJia
DJIeKTpUYeCKHil TOK B 1 | DnekTpuueckuil TOK B MeTaJLIaX.
Pa3sjIMYHBIX Cpeaax 2 [MonynpoBoaauku. CoOCTBEHHAs U MPUMECHAs MPOBOAMMOCTD IMOJIYTIIPOBOIHUKOB. P-n mepexos. 1
3 | DyekTpUYeCKU TOK B XKHJIKOCTSIX.
4 | DneKTpUUECKHI TOK B BaKyyMe.
5 | DOnekrpuueckuii TOK B razax. Ilmazma
Tema 3.4. Conep:xaHue yueOHOro MaTepuaJa
MaruuTHoe noJie 1 | BzammogeticTBrue TokOB. MarauTtHoe moje. Maaykims MmarautHoro momsi. Cura AMiepa. 1
2 | Cuna Jlopenia.
3 | MaruuTHbIe CBOICTBa BEIIECTB.
Tema 3.5. Coaepxxanue yueO0HOT0 MaTepuaJia
JJIeKTPOMATHUTHAA 1 | DnexrpomarantHas nHayknwst. [Ipasmuio Jlenma. MarHUTHBIN OTOK.
HHAYKIUSA 2 | 3aKoH 3JIeKTPOMAarHUTHON MHAYKIMH. BUXpeBoe 3J1eKTpUUeCcKOe MoJIe. 1,2
3 | Camounaykuust. UTHIYKTUBHOCTD.
4 | DHeprus MArHUTHOTO MOJIS. DJIEKTPOMArHUTHOE TI0JIE.
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Pa3nea 4. KOJIEBAHUSA Y BOJIHBI

Tema 4.1. Cojaepsxanue yueOHOT0 MaTepuaJia
MexaHu4yeckune 1 | CBoGoaubie Koebanns. MareMaTH4IeCKUi MasTHHK. 1
KOJIeOaHHSA
Tema 4.2. Coaeprxanue yueOHOro MaTepuaJia
dyekTpUYecKHe 1 | CBobGoanbie Koebanns B KonebaTenbHOM KOHType. Ileproa cBoOOAHBIX AIIEKTPUYECKHUX KOJIeOaHUH. 1,2
KoJie0anus 2 | BeinyxxaeHnble KojicOanus. [lepeMeHHBIN 2JCKTPUICCKHIA TOK.
Tema 4.3. Coaepxanue yueOHOro MaTepuaJia
DJIeKTPOMATHUTHBbIE 1 | MznyueHue 3JeKTPOMAarHUTHBIX BOJTH. CBOWCTBA JIEKTPOMATrHUTHBIX BOJH. 1,2
BOJIHBI 2 | llpunumn paguocsizu. TeneBugenne
Pazgen 5. OIITUKA
Tema 5.1. Cojep:xaHue y4eOHOr0 MaTepuasa
I'eomerpuueckast u 1 | CeeroBble qyun. 3aKOH OTpaXXeHHUs U MpeomiieHus cBeta. [Ipu3ma. PazBuTre npencraBieHnii o mpupoe
BOJIHOBAsl ONITHKA CBeTa.
2 | ®opmyna ToHKOM nuH3EL [lonyueHne n300pakeHus C TTOMOIIBIO JIMH3HI. 1
3 | Cer. DirekTpoMarauTHEIE BOJHBIL. CKOPOCTh CBETA M METOJIBI €€ N3MEPCHHS.
4 | Oucnepcus cBera. Matepdepenims ceera. KorepeHTHOCTS.
5 | dudpakuus ceera. JudpakiroHHas penieTka.
6 | INonepeuHocTs cBeTOBBIX BOJH. [lomspu3anus cera.
Tema 5.2. Conep:xaHue yue0HOro MaTepuaJia
HN3nydeHnue u ceKTpbI 1 | Usnyuenne u cuextpbl. CieKTpaNbHBIA aHAIH3. 1
2 | NudpakpacHoe, yipTpadHoNeTOBOE, pEHTTeHOBCKOE u3mydeHust. [1Ikaa 3JeKTpOMarHuTHBIX H3JyUCHUH.
Pazznea 6. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
Tema 6.1. CTO Coaepxanue yueO0HOT0 MaTepHuaJia
1 | [loctynatel TeOpUU OTHOCUTENHFHOCTH. | [pUHITNTI OTHOCHTENFHOCTH DHHINTEHHA. 1
2 | IlocTOSIHCTBO CKOPOCTH CBETA.
3 | PenstuBucrckas nuaaMuka. CBsi3b MAcChl M DHEPTUH
Pa3znea 7. KBAHTOBAS ®U3UKA
Tema 7.1. Coaepxanue yueOHOT0 MaTepHuaJia
CBeToBBIC KBAHTBI 1 | TenmoBoe uznyuenwue. Ilocrostanas [1nanka. @oroaddexrt. 192
2 | Ypasuenue Ditainreiina as porordderra. PoToHEL. '
3 | Onsitel I1.H. Jlebenena.
Tema 7.2. Conep:xanue yueOHOro MaTepuaJa
KBanroBasi ¢pusuka. 1 | Crpoenue aroma. OnwiTel Pesepdopra.
®u3uka atoMHOro sitpa | 2 | Keanrossie nocrynarsl bopa. Mojens aroma Booposa mo bopy. 1,2
3 | Meroibl peructpaliiu JIeMEHTapHBIX YacTHIl. PaJinoakTUBHBIE IPEBpAILCHHSI.
4 | 3aKkoH paJNOaKTHBHOTO PACIIa/ia U €r0 CTATHCTHYECKUHA XapaKTep
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[IpoToHHO-HEUTPOHHAS MOJENh CTPOEHUS aTOMHOrO sijpa. JleekT mMacc u dHeprusi CBS3M HYKJIOHOB B
AJIpe.

6 | SnepHble peakuuu. DHEPreTUYECKUN BBIXOJ SIICPHBIX PEaKIHi.
7 | JleneHue u cuHTE3 Aaep. SmepHas YHepreTHKA.
8 | ®dusmka 3neMeHTapHBIX YaCTHIL
Paznen 8. BCEJIEHHASA. CTPOEHUE U PA3SBUTHE. IVIAHETHI, 3BE3/1bl, KOMETbI 2
Tema 8.1. Bcestennasa | Cogepxanue y4eOHOro MaTepuajia
1 | Bunumoe apmwxenne mianetT ComHeyHOH cucTeMbl. MeTobl onpeneneHus paccTossHui 10 Ten ComHeuHoH
cucreMbl. Cuctema 3emis — JlyHa.
2 | Bunumoe nmxenue Comnma. CMeHa CE30HOB T0/1a M TEIUIOBBIE 1OsICA. Y CIIOBHS HACTYIUICHHS JTYHHBIX H
COJIHEUHBIX 3aTMEHHUU
3 | ®usuueckue cBoiicTsa wiaHeT COIHEYHON CUCTEMBL. 2 1,3
4 | Ilpoucxoxaenne u sBomonus ConxHedHoi cucteMbl. ConHIE — ONvKaimas K HaM 3Be3Ja. 3BE3Ibl U
MCTOYHHUKH HX SHEPIHUH.
5 | Pacnpenenenue 3Be3/1 B mpocTpaHcTBe. MIICUHBIH Y Th.
6 | CoBpeMeHHBIC TPEACTABICHHUS O MPOUCXOXKICHUM M DSBOJIONUHM 3BE3]l M TalakTHK. [IpuMeHMMOCTh
3aKO0HOB (WM3UKH IJ1s1 O0BSICHEHHS TPUPOJIBI KOCMHUYECKHAX 0OBEKTOB.
Pazgen 9. PUZUKA B )KU3HU YEJIOBEKA 12
Tema 9.1. Conep:xaHue yueOHOro MaTepuaJa
Du3uka u 1 | ®usnyeckue MeTOBI MCCIEOBAHUS U COXPAHEHUS MaMITHUKOB UCTOPHHU, H300pa3UTEIBHOTO HCKYCCTBA U 1 1
o011eveI0BeYeCKHe APXUTEKTYPHI.
LEHHOCTH
Tema 9.2. Conep:xanue yueOHOro MaTepuaJa
DHU3MKA U IKOJIOT U 1 | Bujasl u 3amacel HEPTETHUYECKHUX PECYPCOB Ha 3eMiIe.
2 | Hay4Ho-TeXHMYECKOE Pa3BUTHE U MPOOIEMBI IKOJIOTHH. 1 1,2
3 | AToMHas U TepMOsiIepHAas SHEPreTHKA.
4 | DKONOTHYECKH YUCThIE HICTOUHUKH YHEPTHH.
Htorossiii 3aueT 1o huznke 2 3
CamocTrosiTeqibHasi padoTa ody4yaomuxcs no gpusnke:
1 | XKuznb u Benukue otkpbiTs U. HeioToHA.
2 | Ucropusi aTOMUCTHYECKHX YUEHHH. 8 3
3 | Okonoruyeckue npobdIeMbl, CBsI3aHHbIC ¢ MPUMEHEHHEM TEIUIOBBIX MAIlIUH.
4 | YibTpa3ByK M €ro npruMeHeHHeE.
5 | Pemenue 3axau.
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IKOJIOI'us 22
Beenenne Coaepxanue yueOHOro MaTepuaJia
1 | Ilpenmer, 3aa4u, METOJIbL, II100aTBHBIC TPOOIEMBI SKOJIOTHH. 1 1
2 | Bo3zeiicTBue yenoBeka Ha MPHPOAY B IPOLECCE CTAHOBICHHS O0OIIECTRA.
Paznen 1. OCHOBHBIE HOHATHS 39KOJOI'NA 4
Tema 1.1. Conep:xaHue yueOHOT0 MaTepHaJa
CraHoBJ/ieHUE U 1 | 3apokaeHure SKOJIOTHYECKUX B3IJISI0B. 1 12
pa3BUTHE IKOJTOTHH 2 | O6ocobIeHrE PKOJIOTUY KaK HOBOW 00JIaCTH 3HAHUM O MPUPOJIC. '
3 | CoBpemeHHOE COCTOSTHHE YKOIOTHHI
Tema 1.2. Conep:xaHue yueOHOT0 MaTepHaJa
Cpena :Ku3Hu Ha 1 | Cpena Kak 3KOJIOTHYECKOE MOHSTHE. 1 2,3
niaHere 3emis 2 | OcHOBHBIE cpe/ibl )KU3HU: HA3EMHO-BO3IYLITHAS, BOJHAs, IOYBA, OPTaHU3M KakK cpelia OOMTaHHS.
Tema 1.3. Conep:xanue yueOHOro MaTrepuaJia
DaxkTopbI cpeabl 1 | Oxonorudeckue GhaKkTOpbI CPEIb.
2 | O0mume 3aKOHOMEPHOCTH JIEHCTBUS SKOJIOTHISCKUX (PAKTOPOB. 2 12
3 | Abuotuueckue GpakTopsl '
4 | buotnueckue QakTOpHI.
5 | AutponoreHHsie GaKTOPBL.
Pazgen 2. OCHOBHBIE IOHATHUSA 9KOJOI'HK OPTAHU3MOB 3
Tema 2.1. Coaepxxanue y4e0HOT0 MaTepHuaJia
B3aumooTHOIICHUSI 1 | [lo3uTHBHBIE OTHOLIEHHUSL. 2 12
MeK1y OpraHu3MaMu 2 | AHTHOMOTHYECKHE OTHOIICHHUSI. '
3 | Hetitpamuswm.
Tema 2.2. Coaepxanue yueOHOro MaTepuaJia
JKoJI0rH4ecKune 1 | Opranusm u cpena. 1 23
ajlanTanui Opranu3sMoB | 2 | XKusHeHHbIe (OPMBI OPraHU3MOB. '
3 [TpoOnembl aganTauy YeaoBeKa. AJanTHBHBIC PUTMBI YEJIOBEKA.
Pazzen 3. OKOJOT S MONMYJIALMMU. DKOJIOT WS COOBIIECTB 2
Tema 3.1. Coaepxanue yueOHOro MaTepuaJia
Honyasiuu 1 | Homynsiums kak gopma CyniecTBOBaHHUS BUAA.
2 | XapaKTepuCTHKU TOMYJISIIHH. 1 1,2
3 | CocraB ¥ CTPYKTYpa MONYJISIUH
4 | BHyTpHBHIOBbIC OTHOIICHHUSI.
Tema 3.2. Coaepxxanue y4e0HOro0 MaTepuaJia
OcHOBBI 1 | INoustue o OHoIeHO3€, OMOre0EeH03e, IKOCUCTEME. 1 23
0MOreoeHOI0T UM 2 | CrpykTypa OHOTeoIeHo3a. '
3 | CmenHa OMOTeoLEHO30B.
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| 4 | BsaumoseiicTBHE OPraHU3MOB B DKOCHCTEMAX.

Paznen 4. YHEHUE O BUOC®EPE 1
Tema 4.1. Conep:xaHue yueOHOT0 MaTepHaJa
Buocdepa, ee 1 | buocdepa. Yuenue B.I. Bepnaackoro o ouocdepe.
CTPYKTYpa H QyHKIUH 2 | CtpykTypa buocdepsl. 1 1.2
3 | KpyroBopot BemiecTB B IPUPOJIE. '
4 | Poxr yenoBeka B Omocdepe.
5 | Hoocdepa.
Paznes 5. COHUAJIBHAS DKOJIOTI'UA 11
Tema 5.1. Coaeprxanue yueOHOro MaTepuaJia
IIpupoansbie pecypcsl u 1 | Heucuepnaemsle pecypchl.
HUX HUCIOJIb30BaHHE 2 | HcuepriaeMble peCcypcHl.
3 | 3arps3HeHue BO3IyXa. 3arpsi3HEHUE TPECHBIX BOJA, MHPOBOTO OKeaHa. AHTPOIOTEHHBIE W3MEHEHUs
1ouBkl. BiiusiHue yelloBeKa Ha PaCTUTENBHBIN M )KMBOTHBIA MUP. PajinoakTUBHOE 3arpsi3HeHUE OUOC]EpBI.
4 | PanmoHansHOE MPHUPOJIONIONb30BaHue. HaydHble OCHOBBI pallMOHAILHOTO MPHUPOAONOIb30BaHus. Oxpana 2 1,2
OKPYKaIoIIeH cpeibl.
5 | IlpaBoBble W COLMANBHBIE ACIEKTH 3KOJOTHH. DKOJOTHYECKOE MpPaBO. 3aKOHOJATENBCTBO B OOJACTH
9KOJIOTHUECKOH 0€30MacHOCTH.
6 | Dkonoruueckuii MOHUTOPHHT .
7 | Ilpo6nems! skonoruu Poccnn.
Tema 5.2. I'opoackue u | Cogep:kanue y4eOHOro MaTepuaJjia
NMPOMBIIJIEHHbIE 1 | Topoackue W mpoMBIIUICHHBIE 3KocHcTeMbl. Hapomonacenenwe. J[lemorpaduueckue mpoOiieMbl u
IKOCUCTEMBI 9KOJIOTMYECKasi CUTYaIHsL. 1 23
2 | OOpa3 »u3HU W OKpYyXKaromias cpenia. DKOJOTHYECKHE acCIleKThl 3J0POBhS UeloBeKa. BrusHue mryma, '
AJIEKTPOMArHUTHBIX U3TYYSHHUH, paJlialliy U JIp. HA OPraHU3M YeJIOBeKa.
3 | Dkonoruueckoe BOCITUTAHUE.
HTOoroBelii 3a4eT 10 YKOJIOTUU 2 3
CamocrosiTesqibHasi pa6oTa 00y4al0IIMXCS M0 IKOJOTHH:
1 | [lyrtu pemeHus mpoOIeM CeTbCKOTr0 X03HCTRA. 6 3
2 | Dxomornyeckne TpeOOBaHHS K OpTaHU3AIMY CTPOUTEIHCTBA B TOPOJIE.
3 | IIpompliiieHHBIE M OBITOBBIC OTXOJBI.
Bceero: 153
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3. YCJIOBUSA PEAJIN3AIIUN YYEBHOM JUCIUILINHBI

3.1. Tpeboeanusn K MUHUMATLHOMY MAMEPUATbHO-MEXHUYECKOMY
obecneuenuro

Peanusanus yueOHON TUCHUIUIMHBI TpeOyeT HAIWYKS y4eOHOro KabuHeTa
€CTECTBO3HAHUE.

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

Texnuueckue cpeocmea 00yyeHus: KOMIIBIOTED, IPOEKTOP.

3.2. Hugpopmayuonnoe obecneuenue odyuenus.

Ilepedyenb y4eOHbIX u3nanuii, UHTEpHET-pECypCcoOB, JONOJHUTEIbHON
JIUTEPATYPHI

Jast o0yvyaromuxcs
OcCHOBHBIC HCTOYHHMKH 110 XUMMH:

Ananutnueckas xumus: ydeoHoe nocooue s CIIO/ O.b. Kykuna [u
np.]. — Caparos: I[IpodobpazoBanue, 2019. — 161 c.

bonapipea O.M. Xumwms: 3amaunuk jus  CIIO/ BonasipeBa O.U.,
Kymnapesa O.I1., ITonomapesa I1.A. — Capartos: IIpododpazoBanue, 2020. —
140 c.

Bbopornes N.B. Opranuueckas XMMHUs: 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.

INabpuensa O.C. Xumus: yueb. mis crya. npod. yued. 3aBenenmii / O.C.
["a6puensn, N.I'. OctpoymoB. — 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, 3ajayax, ynpaxHeHHUsIX: yuel. mocodue
UL CTyl. cpen. npod. yueoHsix 3aBeaenuit / O.C. 'abpuensn, I'.I'. JIbicoBa —
M., 2006.

I'myxapesa T.B. buoxumusa. B 2 wyactax. Yacte 1. OcHOBHBbIE
nuTaTeNbHbIE BellecTBa 4denoBeka: yueOHoe mocobue mia CIIO/ I'myxapesa
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T.B., CenesneBa W.C. — CaparoB, Exarepunobypr: IIpodobpa3oBanue,
Ypanbckuii dhenepanbubiii yauepeurtet, 2019. — 139 c.

I'myxapeBa T.B. buoxumus. B 2 gactax. Yacts 2. OCHOBHBIE PETYJISATOPHI
1 OMOJIOTHYECKUE KUIKOCTH YEJIOBEUECKOTO OpraHu3Ma: yaeOHOe mocoone s
CIIO/ T'myxapea T.B., CenesneBa W.C. — Caparo, ExatepunOypr:
[IpodobpazoBanue, Ypanbckuit dpeaepanbubiil yauBepeuret, 2019. — 113 c.

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

EmenbsnoB B.B. buoxumus: yue6Hoe mocobue mist CIIO/ EmenbsiHoB
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
sHanwuii, 2016.

O6mas xumus: yuebnoe nocooue / H.JI. I'muuka. — MockBa: KnoPyc,
2018. - 748 c.

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

OO6mrast xumusi ¢ JIeMeHTaMu Omoopranudecko xumuu: yueonux/ O.B.
Hecreposa [u np.]. — Mocksa: Jlabopatopus 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: Jlabopatopus 3nanmii, 2017.
— 623 c.

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

ITycToBanosa JI.M. O0was xumusi. Poctos n//: ®enukc. 2006

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

SA6nounukoB C.JI. Xumusa: mpaktukym/ So6mounuxoB C.JI., Epodeena
B.B., lllakupos K.®. — Caparos: By3osckoe oOpazoBanue, 2020. — 113 c.

I[OHOJIHI/ITCJ'IBHLIG HCTOYHHUKMU:

la6bpuenssa  O.C. Ilpaktukym 10 oOOIIeld, HEOPraHWYECKOU U
OpraHuYecKor XuMuu: yued. mocobue st CTy. cpell. npod. yued. 3aBeeHuit /
["abpuensn O.C., Octpoymos U.I'., lopodeera 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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INaopuensn O.C. Xumus. 11 knacc. IlpodunsHblil ypoBeHb: y4eO. s
obmeobpazosar. yupexaennii / O.C. 'abpuensn, ['.I".JIpicoBa. — M., 2006.

INa6puensa O.C., BomoBuk B.B. Xumms. [locobue s MOATOTOBKH K
EI'D. M.: Akanemus, 2010.

INa6puensa O.C., Octpoymor U.I'. Xumus: [Tocobue my1s mocTynaromux B
BY3bl. — M., 2005.

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

INabpuensa O.C., Octpoymo W.I'., Beenenckas A.I'. OOmas xumus B
TeCTax, 3aJlayax u ynpaxkHeHusx. — M.: Akagemus, 2010.

3amaun mo o0OIIeMy Kypcy OpraHMY4eCKOM XHMHUU C PELICHUSMH JUIs
OaxanaBpoB: yueOHnoe nmocobue / C.C. KapnoB u ap. — 2-e uznanue. — Mocksa:
Jlabopatopus 3nanmii, 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.

OcHoBBI 0011el 1 Ouooprannyeckoil xumun: yueOnuk / 3.K. Aptémosa,
E.B. Imutpuen. — Mocksa: KuoPyc, 2015. — 256 c.

[IpakTUKyM TO OpPraHMYECKON XMMHH: ydeOHOEe MocoOue: MPaKTUKyM /
B.®. Tpasens, A.E. lllexotuxun. — 2-e uzmganue. — 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.Il. buonorusi: ydeOnoe mocobue mus 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/
Kypbarosa H.C., Ko3nosa E.A. — Caparos: Hayunas kuaura, 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 MOCTYHAIONIUX B BY3bl: 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.
OcHOBHbBIE HCTOYHUKH 10 pU3HKe:

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

Kypc ¢usuku ¢ npumepamu perieHus 3aaad B 2-x Tomax. Tom 1: ygeOHoe
noco6ue / T.W. Tpodpumosa, 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. @upcos. — 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 ¢usuka. TepMmoauHamuka. 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. MakpocucteMbl: yueOHOe TocoOue
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.

[Tapmakor A.H. ®duszuka B 3amayax. Ontuka: ydeOHOE MocoOue s
CIIO/ IapmakoB A.H. — Capatos: [Ipodo6pazoBanue, At [Tu Ap Menua, 2020.
— 146 c.

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

®uzuka (ans CIIO). Yuebnuk: yuebnuk / O.B. JlorBunenko. — Mockaa:
KuoPyc, 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. /[MHaMuKa MEXaHMUYECKOTO IBUKEHUS: 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. ®Ousuka. DIEKTPUUYECTBO M MArHETH3M: ydeOHOe IMmocolue
st CITO/ Yakak A.A. — Capatos: [Ipodo6pazoBanue, 2020. — 237 C.

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

OcHOBBI (pu3UKH. ATOM, aTOMHOE SJIPO U DJIEMEHTAPHBIE YaCTHUIIBI:
yuebHoe nmocobue / T.U. Tpopumona. — Mocksa: KunoPyc, 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. Mazypoa. — 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.

lapunkas M.FO. Dxonorust pacTeHui, )KUBOTHBIX U MHUKPOOPTaHU3MOB:
yueOHoe nocobue aisa CI1O/ INapunkas M.YO., HlalixytnunoBa A.A., balitenoBa
A.U. — Caparos: [Ipodobpazosanue, 2020. — 345 c.

I'puBko E.B. Dxonorus. IlpuknagHbie acnekThl: yueOHOE mocoOue s
CIIO/ T'puBko E.B., IlaiixyrauHnoBa A.A., I'myxoBckas M.FO. — Caparos:
[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., ['ne6on
B.B., S6nounukoB C.JI. — CaparoB: By3oBckoe o6pazoBanue, 2020. — 148 c.

Muxanwmunau A.M. Oxonorusi: yueOHoe mocobue/ Muxaummuanm A.M. —
Caparos: At [1Tu Ap Menua, 2019. — 170 c.

Oxomnorust: yueOnuk / I'.B. Tarynos, FO.I'. SIpomenko mox pea. 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.

Oxomorust: yueonuk / B.I'. babenko, E.O. ®aneeBa. — Mocksa: KaoPyc,
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 U OIIEHKA PE3YJbTATOB OCBOEHHUSA YUEBHOM

JUCHUILIAHBI

KOHTpOJIL N OICHKAa pPC3yJIbTATOB OCBOCHUA y‘{€6H0ﬁ JAUCTUITIINHBI
«EcTecTBO3HAHUE» OCYHCCTBIACTCA IIPCIIOAaBaTCIICM B IIPOICCCC BBIITOJIHCHHA
06y‘{aI-OHIHMI/ICH HHAWBUYAJIbHBIX BaHaHHﬁ, ITPOCKTOB, HCCHG,ZIOBaHPIﬁ.

Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHHSI, yCBOCHHbIE 3HAHNS)

DopMbI U METOAbI
KOHTPOJISA M OLlEHKH
pe3yJabTATOB 00y4eHHsI

XUMMUSA
Konmponvnvie u
3HATH/ fronuMate camocmosimenvHvle
—  8ajicHelwe  XumutecKue NOHAMUA:  BEWECTBO, XHMHYCCKH | poGompl, onpocei,
ONIEMEHT, ~ aTOM, ~ MOIIEKYNId, ~ OTHOCHTENBHBIE — ATOMHA M | pocmpy,  npakmuveckue
MOJICKY/IsIpHAsA MACCEI, HOH, JLIOTPOIMA, M30TONEI, XHMHYeCKas | 1abopamopipie
CBS3b, JIIEKTPOOTPUIIATETBHOCTD, BaJICHTHOCTD, CTEIeHb Gomi
OKHUCJICHUS, MOJb, MOJSIpHAs  Macca, MOJBIPHBIH  00BeM pa ’
ra3oo0pa3HbIX  BEIIECTB, BemecTBa  Mojekyiasporo  u | UM ousudyanvlivie .
HEMOJIEKYJISPHOTO ~ CTPOEHHUs,  PAaCTBOPHI,  DJIEKTPOJUT W 3a0anus, cemecmposblii
3auem.

HERJIEKTPOJIUT, 3JEKTPOJUTHYECKAsT AMCCOIMALNS, OKUCIUTENb MU
BOCCTaHOBUTEJb, OKHCIEHHUE U BOCCTAHOBJICHHE, TEIUIOBOI 3 deKT
peaKknuu, CKOPOCTh XMMHYECKOH PpeaklMu, KaTalau3, XUMHUYECKOe

paBHOBecHE, YTJICPOIHBIA CKeleT, (yHKIHOHANbHAs TpYyIIa,
n3oMepus, TOMOJIOT U,

OCHOBHble — 3AKOMbI ~ XUMUU: COXpPAaHEHHS Macchl  BEIECTB,
MOCTOSIHCTBA cOocTaBa BemlectB, Ilepuonnueckuit 3axon J.U.
MeHeneena;

OCHOGHblEe Meopuu XUuMuu: XUMHYECKOHN CBS3H, dJEKTPOINTHIECCKON
JTUCCOLMAINY, CTPOEHHS OpPraHMYeCKUX W  HEOPTaHWYECKHX
COCTMHCHUH;

sadicHellue 6eujecmed U Mamepuansl. BAKHEWIINE MeTaulbl U
CIUIaBBI, CepHas, COJSHAs, a30THAasE M YKCYCHas KHCIIOTHI;
OnaropoJHble Tasbl, BOJOPOJ, KHCIOPOJ, TAJIOTEHBI, IIEIOYHbIE
METaJUTbl; OCHOBHBIE, KHUCJIOTHBIE W aM(OTepHBIE OKCHIBI U
THIPOKCHU/IBI, IIENIOYH, YIJICKHUCIIBIA M yrapHbIA Tra3bl, CEpHUCTHIH
ra3, aMMHaK, BOJia, IPUPOTHBIN ra3, METaH, 3TaH, dTHJICH, alleTHJICH,
XJIOpUJI HATpHs, KapOOHAT M THIPOKAapOOHAT HATpHsl, KapOOHAT U
docdar kambIusi, OCH30J, METAHOJI W 3TAHON, CIOXHBIE A(UPHI,
JKHPBI, MbIJIa, MOHOCaXapuabl (TJII0KO03a), AMcaxapuabl (caxaposa),
noJrcaxapuasl (Kpaxmall M [eJUTI0I03a), aHWINH, aMAHOKHCIIOTHI,

OenKM, MCKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA, Kay4yKH,
IUIaCTMACCHI;

yMeTh

— Ha3bleamb.  U3YUYEHHbIE BELIECTBA 110 TPUBUAIBHOW WU

MEXKIyHapOJIHON HOMEHKIATYPE;

onpedensimv. BaJCHTHOCTh WM CTENECHb OKHUCIICHHS XUMHUYECKHX
3JIEMEHTOB, THUIl XUMUYECKOH CBA3M B COCAMHEHUSX, 3aps]l HOHA,
XapakTep cCpeabl B BOJHBIX pPAacTBOpax HEOPraHUYECKUX U
OPraHUYEeCKUX COEAUHEHHUU, OKHUCIUTEIb M BOCCTAHOBUTED,
MPUHAJIEAKHOCTh BELIECTB K Pa3HbIM KJACCaM HEOPraHUYECKUX H
OPraHU4YeCKUX COEIUHEHUH;
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—  xapakmepu3z08ambs. 3JIEMEHTbl MAJIbIX MEPHUOJIOB MO UX MOJOKEHHUIO
B llepuonnueckoii cucreme JI.11. Menneneesa; o0mue XUMHIECKUE

CBOICTBA  METaUIOB,  HEMETaJUIOB,  OCHOBHBIX  KJIAacCOB
HEOPTaHWYECKNX W OPraHMYeCKWX COCAMHEHHWW; CTpOeHHe |
XAMUYECKHE  CBOMCTBA  HW3YUYCHHBIX  HEOPraHWUYECKUX U

OpPTaHMYECKUX COCTUHCHHIA;

—  00vACHAmMb: 3aBHCUMOCTb CBOWCTB BEIIECTB OT HX COCTaBa M
CTPOEHUSI, TPUPOAY XUMHUYECKOW CBSI3M (MOHHON KOBAJIEHTHOH,
METAJUIMYEeCKOW W BOJOPOJHOH),  3aBUCHMOCTb  CKOPOCTH
XUMHYECKON PeaKIMK U TMOJIOKEHUE XUMHYECKOTO PaBHOBECHUS OT
pasITUYIHBIX (GaKTOPOB;

—  GbINONIHAMbL  XUMUYECKUUl dKCnepumenm: TIO PACIO3HABAHUIO
BaXHEHIITNX HEOPTAaHUIECKUX M OPTaHUYECKUX COeTNHEHHI;

—  npo8oO0UMb: CAaMOCTOSITEIBHBIA MTOUCK XUMHIYECKON WH(POpMAITH C
UCTIOJIb30BAaHUEM PAa3IMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
M3aHUM, KOMITBIOTEPHBIX 0a3 MaHHBIX, pecypcoB HHTepHera);
WCIIONb30BaTh KOMITBIOTEPHBIE TEXHOJNOTHU sl 00pabOTKH U
nepefays XUMUYEeCKOM WHQOpPMAalMM H ee MPeJCTaBICHUS B
pa3Nu4HbIX popmax;

—  cea3bl6amb.; W3YYEHHBIM MaTepual co CBOeH mpodeccHoHaTbHON

JesITEIbHOCTHIO;

— pewamy: PpacueTHbIE 3adayd IO XHMMHYECKUM (opmynam u
YpaBHEHUSIM.
Hcnonn3oBaTh mnpuodpeTeHHble 3HAHMS W yYMeHHSI B

NMPAKTHYECKOM AesATeIbHOCTH U MOBCEJHeBHOM KM3HM IS

—  Ans OOBSICHEHHS XUMUYECKUX SIBICHUN, IPOUCXOASAIINX B IPUPOJIE,
OBITY U Ha IPOU3BOJICTBE;

—  OIpEeIeNICHUs BO3MOKHOCTH MIPOTEKAHUSA XUMHYECKHX
MIPEeBpAICHUN B Pa3IUYHbIX YCIOBUAX M OLEHKH UX TOCJIEICTBHIA;

—  3KOJIOTMYECKHU T'PaMOTHOTO TIOBEJCHHS B OKpYXKaroIlei cpeie;

— OIICHKH BIIMSHUS XMMHYECKOI'O 3arps3HEHHs OKpPY)Karolled cpeibl
Ha OpTraHu3M 4YeJOoBeKa U APYTUE KHUBBIE OPraHU3MBI;

— 0e3omacHOro oOpalleHHs ¢ TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH
1 1a00paTOPHBIM 00OPYIOBAHUEM;

— IPUTOTOBJICHHUS PACTBOPOB 3aJIaHHOI KOHLEHTpauuu B ObITY U Ha
MIPOU3BOJICTBE;
KPUTHYECKON OLIEHKH JOCTOBEPHOCTH XMMHYECKOH HWHpopMaimm,
MOCTYNAIOIIEH U3 pa3HbIX HCTOYHHKOB.

BUOJIOT'USA
3HATH/TIOHUMATH Konmponvnvie u
— CMblC NOHAMUU: eCTeCTBeHHOHaquLIP'I METO[, IIO3HAHHA, | camocmosimesibHbvle
MaKpOMOJIeKy/a, — OeNmoK, — KaTanusarop, — (EpMeHT,  KICTKa, | pabomui, onpocei,
nudepenumanus knerok, JIHK, Bupyc, Guonoruyeckas sBOIOWMS, | 1ocmbr npakmuueckue
£
6uopazHoobpasue, u nabopamophvie
yMeTh
. | pabomui,
—  NpuBoOuUmMb npumepvi IKCHEPUMeHmos U (uau) HabIo0eHull,
UHOUBUOYATIbHBLE
000CHOBbIBAIOWUX. KIIETOYHOE CTPOCHHE YKHUBBIX OPraHU3MOB, POITh N .
JHK kak HoOcuTeNnss HacleICTBEHHOW WH(OpPMAIIUH, SBOJIOIUIO JA0aHUA, - ceMecmposblU
3auem

KUBOW TNPUPOABI, IPEBpAIICHUS SHEPrUU U BEPOSTHOCTHBIN
XapakTep MPOIECCOB B XKUBOW U HEXKUBOI MPUPOJIE;

—  00BACHAMb NPUKIAOHOE 3HAYEHUE BACHEUUUX OOCMUNCEHUL 8
obracmu ecmecmeenHbiX HAyK 011 CO3JaHUS OMOTEXHOJOTHH,
JieYeHHUsI HHPEKIIMOHHBIX 3a00JICBaHHI
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PU3UKA

3HATH/IIOHUMATL

CMOICT  NOHAMULL: DICKTPOMAarHUTHOE TIOJIE, JJIEKTPOMArHUTHEIE
BOJIHBI, KBaHT, 3BOJIOIUS BeeneHHol, Oonbioii B3pbiB, CoMHEUHAS
CHCTEMa, TaJIaKTHKa,

yMeTh

npusoouUms NpuUMepbl  IKCNepuMenmos u (uiu) HabaooeHull,
000CHOBbIBaIOWUX. ATOMHO-MOJIEKYJIIPHOE CTPOCHHUE BEILECTBA,
CYIIECTBOBAHUE  JJIEKTPOMATHUTHOTO TONS W B3aHUMOCBS3b
JJIEKTPUYECKOT0 M MArHUTHOTO  TOJIeH,  BOJIHOBBIE U
KOPITYCKYJIIpDHBIE CBOMCTBa CBETa, HEOOPATHUMOCTh TEIUIOBBIX
MPOIIECCOB, pa30eraHue TaNIaKTHK,

00bACHAMb NPUKIAOHOE 3HAYEHUE GaAJCHEeUWUX OOCMUNCEHUL 8
obnacmu  ecCmecmeeHHbIX HAYK Ois: Pa3BUTHS DHEPreTHKH,
TPAHCIIOPTa W CPEJACTB  CBSI3U, TIOMYYCHHS] CHHTETUYCCKHX
MaTepUalioB C 3aJJaHHBIMU CBOKMCTBaMHU,

cmbicn nonamuil: (QU3NYecKoe sBICHUE, THIIOTE3a, 3aKOH, TEOPHS,
BEIIIECTBO, B3aMMOJICHCTBUE, DICKTPOMATHUTHOE TIOJE, BOJIHA,
¢$oTOH, aTOM, aTOMHOE SAPO, NOHUZUPYIOIINE U3ITYUEHUs], TUIaHeTa,
3Be3/1a, rajakTuka, BceneHnas;

CMBICT (PU3UYECKUX GelUdUH. CKOPOCThb, YCKOPEHHE, Macca, CHJa,
UMITYJIEC, paboTa, MEXaHWYECKas SHEPTHs, BHYTPCHHSS SHEprus,
a0COIIOTHAS TeMIlepaTypa, CPEAHSS KHHETHIECKash SHEPTUs YacTHI]
BEILECTBA, KOJMYECTBO TEILUIOTHI, 3JIEMEHTApHBIA 3JIEKTPUYECKUI
3apsi;

CMBICT PUBUYECKUX 3AKOHO8 KIIACCUYECKON MEXaHUKH, BCEMUPHOTO
TATOTCHUS, COXPAHCHHSI SHEPTHU, UMIYJLCA M IJICKTPHUSCKOTO
3apsifa, — TEPMOJUHAMMKH,  JJCKTPOMArHUTHOW  WHAYKIIHH,
doroaddexra;

BKI1AO POCCUTICKUX U 3APYOEICHBIX YHeHbIX, OKA3aBIINX HauOOoIbIIee
BJIMSIHUE HA pa3BUTHE HU3UKH;

ONUCHIBAMb U 0OBACHAMb QuU3UUecKUe S6IeHUs U CEOUCMEa Mme:
JIBUKCHHE HEOECHBIX Tel W MCKYCCTBEHHBIX CITyTHHUKOB 3EeMIIH;
CBOWCTBA Ta30B, JKUAKOCTEH U TBEPABIX TEJ; DIEKTPOMArHUTHYIO
WUHIYKIWIO, PACIPOCTPAHEHUE DIICKTPOMATHUTHBIX BOJIH; BOJHOBBIC
CBOWCTBA CBeTa; M3IYYCHHE | IMOMJIOIICHHE CBETa aTOMOM;
doroaddexr;

OMAUYAMb 2UNOME3bL OM HAYYHBIX Meopull;

0enamy 8v1800bL HA OCHOBE IKCNEPUMEHMNATTLHBIX OAHHDIX,
npUBOOUmMs  NpuMepsl, NOKA3bIeaowe, umo. HAOIIONECHUS U
OKCHEPUMEHT SIBJISIOTCS OCHOBOM ISl BBIABIDKEHHS THUIOTE3 U
TEOPH, TMO3BOJSIOT MPOBEPUTh HCTHHHOCTh TEOPETUUCCKUX
BBIBOJIOB; ()M3MYECKas TEOPHsl JaeT BO3MOXXHOCTh OOBSCHATH
W3BECTHBIC SIBJICHUS MPHUPOJBI M HayuHbie (DaKThI, MPEICKA3bIBATH
eIlle HEU3BECTHBIC SBIICHUS;

nPUBOOUMb NPUMEPHL NPAKMUUECKO20 UCHOTb308AHUSL (DUUYECKUX
3HAHUL: 3aKOHOB MEXaHWKH, TEPMOJUHAMUKH W AJIEKTPOJINHAMHKH
B DHEPIreTUKE; Pa3IMYHBIX BUAOB 3JIEKTPOMAIHUTHBIX M3JTyUEHUIH
JUTSL Pa3BUTHS PAUO M TEIEKOMMYHHUKAIIUN, KBAHTOBOW (DU3UKH B
CO3/IaHUU SIICPHON IHEPTETUKH, JIa3€POB;

BOCHPUHUMAMb U HA OCHOBE NOJYYEHHBIX 3HAHUU CAMOCMOSMENbHO
oyeHusams un@opmayuio, couepiailycs B coobrienusx CMU,
WHTepHETE, HAYYHO-TIONYJISIPHBIX CTATHIX;

Konmponvnvie u
camocmosimenvhvle
pabomul, onpocul,
mecmul, NPAKMUYECcKue
u nabopamopHvie
pabomeol,
UHOUBUOYATIbHbLE
3a0anusi, cemecmpogulil
3auem.
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—  NpuMeHsmb NONYUeHHble 3HAHUsL OISl PeuleHuUss Qu3uuecKux 3a0ay
npy U3y4eHUH PU3MKH Kak NTpoUIBHOro yueOHOTO IpeaMeTa;

— onpedensmv Xxapakmep Quzuueckoeo npoyecca 1O TpaduKy,
tabnure, Gopmye;

—  usmepamv paod usuyeckux GeruduH, TPENCTABISAS PE3yIbTaThI
U3MEPEHUH C yUETOM UX NOTPEIIHOCTEH.

HCIO0Jb30BATH NPUOOPETEHHbIE 3HAHUSA U YMEHUsI B PAKTHYECKOM
JeATeJLHOCTH M MOBCEAHEBHOM JKH3HU:
— g obecniedyeHHs] 0€30TAaCHOCTH JKU3HEACITSILHOCTH B IIPOIIECCe

HCIIOJIb30BaHUS TPAHCIIOPTHBIX CPEICTB, OBITOBBIX
3JICKTPONPUOOPOB, CPEICTB PaauO-U  TEICKOMMYHHKAIIMOHHOW
CBSI3H;

— OIICHKU BIIMSHUS Ha OPraHWU3M 4YEJIOBEKa W JIPYTUC OpPraHU3MbI
3arps3HEHMS OKPYKAIOIIEH CPEIbL;
—  palMoOHANBHOTO TPHUPOJONOIB30BAHMS W 3alIUTHl OKPYXKaromien

cpenpl.
IKOJIOI'Us

3HATH/TIOHUMATH Konmponvnvie u
— cmbicn  nouAmuu: OMOpa3sHOOOpasue, OpraHusM, MONYISLHUSA, | camMoCmosmenbHble

OKOCHUCTEMA, 6I/IOC(1)Cpa, OHTPOITUA, CaMOOPraHru3alus; paﬁombl’ onpocwl,
YMETD mecmul, npakmuiecKue
—  Npusooumb npumepbl IKCHEPUMEHMO§ U (unu) Habmooenul, | nabopamophvie

000cHOGbIBaIOWUX: BEPOATHOCTHBII XapakTep MpOLECCOB B KUBOM padomi

U HEXHUBOM IpHUPOJE, B3aMMOCBSI3b KOMIIOHEHTOB 3IKOCHCTEMBI, UHOUGL 0’ LIbHbLE

BIIUSTHUE JESATEIbHOCTU YEJI0BEKA HA DKOCHCTEMBI; 4 .

y - 3a0anus, cemecmpogulil
—  00®ACHAMb NPUKIAOHOE 3HAYEHUE GAJICHEUUUX OOCMUIICEHULl 6
3auem.

obnacmu ecmecmeeHHbIX HAYK OJ1. OXPaHbl OKPYKAIOLICH Cpebl;

HCIO0JIL30BATH MPUOOpEeTEeHHbIE 3HAHUS U YMEHHSI B MPAKTHYECKOii

NeATeJHbHOCTH U TIOBCETHEBHOI JKU3HU JIJIS:

— OIICHKH BJIVSHHUS HA OpPraHW3M YeJIOBEKa JJIEKTPOMATHUTHBIX BOJIH
Y paJ0aKTUBHBIX U3ITYYECHUH;

—  DHeprocOepeKeHHs;

— 0€e30IacHOro MCIHOJIb30BAHMS MATEPUATIOB U XUMHUYECKHX BEIIECTB
B OBITY;

—  TOpouIaKTHKH WH(EKIHOHHBIX  3a00JeBaHUI, HHUKOTHHOBOH,

AJKOTOJIbHOM U HAPKOTUYECKOU 3aBUCUMOCTEH;
—  OCO3HAHHBIX JIMYHBIX JEHCTBUN TIO OXpaHEe OKPYKAOIIEH CpeIb.

Oo0mme pe3ysbTaThI:

3HATh/MIOHUMATH CMBICJI IOHSTHI:

— BKJAJI BEIMKUX Y4YeHbIX B (OPMHpPOBaHHE
€CTECTBEHHO-HAay4HOU KapTHHBI MHPA;

yMeTh

—  gvl0gUeamb 2UNOmesbl U npeodnazams NYMmu ux HpoeepKu, Oenamb
66160061 HA OCHOBE HKCIIEPUMEHTAIILHBIX JaHHBIX, MPEJICTABICHHBIX
B BUJIE Tpaduka, TaOIUIIbl WM AUAarpaMMBl;

—  pabomamv ¢ ecmecmeenHO-HAYYHOU uHpopmayuell, coaepKamencs
B coobmenusix CMMU, HHrepHeT-pecypcax, HayIHO-TIOMYJISIPHOI
JUTEepaType: BIaAETh METOAAMH IIOHMCKA, BBIIENISTH CMBICIOBYIO
OCHOBY M OILIGHUBATb JOCTOBEPHOCTHh HH(OPMALIUH;

COBpPEMEHHOU
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3HATb:

OCHOBHBIC HAYKH O TIPUPOJIEC, X OOIIHOCTh M OTIUYHS;
€CTECTBCHHOHAYYHBI METOJ IMO3HAHHUS W €ro COCTaBISIOIIUE,
€JIMHCTBO 3aKOHOB MPUPOIbI BO BeeneHHol;

B3aUMOCBSI3b MEXKTy HAYUYHBIMH OTKPBITHUSIMU U Pa3BUTHUEM TEXHUKHU
W TEXHOJIOTHIA;

BKJIaJ] BEIWKHWX VyYEHBIX B (OpPMHpPOBaHHWE COBPEMEHHOI
€CTEeCTBCHHOHAYYHOUN KapTUHBI MUPA,

yMeTh:

OpUEHTHPOBAThCS B COBPEMCHHBIX HAYYHBIX MOHITUAX U
WHPOPMAITUY ECTECTBCHHOHAYYHOTO COJICPIKAHNS;

paboTaTh C  eCTECTBEHHOHAy4YHON wWH(pOpMaluei: BIaaeTh
METOJIJaMU TIOMCKA, BBIJCIISATh CMBICIOBYIO OCHOBY M OIICHUBATh
JIOCTOBEPHOCTH WH(OPMAIIHH;

UCIIOJb30BaTh CCTCCTBCHHOHAYYHBIC 3HAHWS B IOBCEIHECBHOMN
KU3HM Ui oOecrieueHHs: 0E30MacHOCTH  KH3HEACATEILHOCTH,
OXPaHBI 3JI0POBBSI, OKPYKAIOIIEH Cpe/Ibl, SHEProcOepeKEeHUSI.
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