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1. MACHOPT PABOYEM NPOT'PAMMBI YUEBHOI'O ITPEJIMETA

1.1. OobsacTh NpUMeHeHHUs pado4eil MPOrpaMMbl
Pabouast mporpamma y4eOHOrO mMpeAaMeTa SBISIETCS YacThiO MPOTPaMMBI
noAroToBku crenuanuctoB cpennero 3seHa (IMIICC3) B coorBerctBUn ¢ GI'OC
CIIO mo cneunanbHocTH 54.02.02 JIeKOpaTUBHO — MPUKIATHOE HCKYCCTBO M
HapOJHBIC MPOMBICJIBI (II0 BUJIAM).
Pabouast mporpamma y4eOHOro mHpeAMeTa MOXXET ObIThb HMCIOJIb30BaHa B
JOTIOTHUTETHFHOM MPOGECCHOHATBHOM 00pa30BaHHH.

1.2. MecTO y4eOHOT0 MpeaMeTa B CTPYKTYPe OCHOBHOM
npo¢ecCHOHATBbHOI 00pa30BaTEbHOI MPOrPaAaMMBbI
VYyeOHbI npeamMeT EcrectBo3HaHue ABJISIETCS IpeAMETOM
o011e00pa3oBaTeNbHOTO [MKJIA, YCTAaHABIMBAIONIETO 0a30Bble 3HAHUS IS
MOJIy4eHHs IPO(HEeCCUOHATBHBIX 3HAHUN U YMEHUH.

1.3. Ilesiu 1 3agaum y4eOHOT0 MpeaMeTa — TPeOOBAHUSA K Pe3yIbTaTaM
OCBOCHUSI Y4eOHOr0 nmpeaMera
B pe3ynbTaTe 0cBOo€HUS y4eOHOrO MpeaMeTa, 00yJaromuics J0JKEH
yMeThb:

o OpPUEHTHUPOBATbCSI B COBPEMEHHBIX  HAYYHBIX  IIOHATUSAX U
uH(OpPMAIIUU €CTECTBEHHOHAYYHOTO COJIEP KAHMUS;
o paboTaTh C €CTeCTBEHHOHAy4YHOW WMH(GOpPMAIIUEHl: BJIaJIeTh METOIaMU

MOWCKA, BBIICIATh CMBICJIOBYIO OCHOBY H  OIIEHHUBAaTh JOCTOBEPHOCTh
uHdopmaIuu;

o WCITOJIb30BaTh €CTECTBCHHOHAYYHBIC 3HAHUS B IOBCEIHECBHOW JKU3HU
s o0ecmiedeHrss 0€30MacHOCTH  KU3HENEATEIBHOCTH, OXPaHbl 3I0POBBA,

OKpY>Karolllel Cpejibl, SHEProcOepeKeHMs,

3HATh:

o OCHOBHBIE HAYKH O TIPUPO/IE, UX OOLIHOCTh U OTINYHS;

o €CTECTBEHHOHAYYHbII METOJ TO3HAHUS H €ro COCTaBIIOLIHUE,
€IMHCTBO 3aKOHOB IPUPOJIbI BO BeeneHHou;

o B3aHMOCBSI3b MEK/1y HAyUHBIMU OTKPBITUSMU U Pa3BUTUEM TEXHUKU U
TEXHOJIOTU, BKJAJ BEIUKHX VYYEHBIX B (POpPMUpPOBAHHE COBPEMEHHOU
€CTECTBEHHOHAYYHON KapTUHBI MUpPA

OcBoeHune cojaepkaHus ydeOHOTO MpeaMeTa oOecrieunBacT (HOPMUPOBAHHE
OOIIMX KOMIIETCHIINH.

OO01me KOMIIETEHIINN
(B cootBercTBUU ¢ PI'OC CITO 1o cnenuaaIbHOCTH)
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OK 10. Ucnonbs3oBaTh yMEHHS W 3HAHUS Y4YEOHBIX TUCHUIUIMH (perepanibHOro
roCyapCTBEHHOr0 00pa30BaTENbHOTO CTaHIapTa CPEAHEro 001Iero oopa3oBaHUs
B MPO(ECCUOHAIBHOMN JESTENHHOCTH

1.4. KoinuecTBO 4acoB Ha OCBOEHHE MPOTrPaMMbl Y4eOHOT0 MpeMeTa
MaxkcumanbHas yueOHas Harpy3ka oOydaromierocs - 96 4acoB, B TOM UHUCIIE:
— o0s3aTenpHas ayauTOpHas yaeOHas Harpy3ka oOydaronierocs — 64 gaca,
— caMmocCTosTeNbHas paboTa o0y4aromierocs — 32 Jyaca.

B ToM uuncne yacoB BapuaTuBHO# 4yactu yueOHbIx 1ukioB [IIICC3: nHe
MIPEAYCMOTPEHO.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEIMETA

2.1. O0bem yueOHOro mpeamMera u BUAbI y4eOHOUM padoThI

Buj yueOHoii padoTnl Oo0bem
4acoB

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 96
Oo0s13aTesibHAs ayIMTOPHAsA y4eOHasi Harpy3Ka (Bcero) 64
B TOM YHCJIE!
MPAKTUYECKUX 3aHATUN 16
CamocrosiTesibHas padoTa 00y4yawinerocs (Bcero) 32
B TOM YHCJIE:
pedepatsl, UHAUBUIYAJIbHbBIE TBOPUYECKHUE 3a/1aHusl, 32
WHJUBUIyaJIbHOE MPOEKTHOE 3a/IaHH€, BBINOTHEHUE I'paUuecKux
paboT, U3rOTOBIICHHE MAaKeTa, HCClleoBaTeNNbCcKas padbora, paboTa
C HOPMATUBHOW TOKYMEHTalMen
[IpomexyTrouHas aTTectanus B popme quddhepeHIIMPOBAaHHOTO 3a4eTa
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2.2. TemaTu4yeckunil IJIAH U coiep:kaHue yueOHOro npeaMmera EcrectBosHanme

HaumenoBanue pasgesoB u teM | Coaep:xanue y4eOHOro MmarepuaJia, 1adopaTtopabie padoTbl U O0bem yacoB YpoBensn
NpaKkTHYeCKUEe 3aHATHS, CAMOCTOSITeIbHAs padoTa o0yuyalommxcs, OCBOEHHS
KypcoBasi pabora (IIpoeKT)
2 3 4
BJIOK ®U3UKA 34
Pasznea 1. Mexanuka 10
Tema 1.1. ®uszuka — | Coaep:kanue yueOGHOro MaTepuajia 1
(pyHramenTanbHasi HayKa o 1 | ®usuka — dyHmaMeHTanbHast HayKa O IPUPOJIe 1
npupozue. 2 | EcrecTBeHHO-HAay4YHBII METOJI TIO3HAHUS, €0 BO3MOXHOCTH U TPAHUIIBI 1
MPUMEHUMOCTH.
3 | EnuHCTBO 3aKOHOB IPHUPOJIBI M COCTABA BENIeCTBa BO BeeneHHOM. 1
4 | OTKpbITHS B PU3UKE — OCHOBA IIPOrpecca B TEXHUKE U TEXHOJIOTUU 1
IIPOU3BO/JICTBA.
Coaep:xanue yueOHOTr0o MaTepHaJia 2
Tema 1.2. 1 | Mexanuueckoe nBmxkeHue. CrucreMa oTcyeTa. 2
Kunemarnka. Mexanuyeckoe 2 | Tpaexropus asmxenus. I1yts. Ilepememenue. PaBHomepHoe 2
JABHIKEHHE. MPSIMOJIMHEMHOE IBUYKEHUE.
3 | CxopocTh. OTHOCUTEIHFHOCTh MEXAaHHUECKOTO JIBIDKEHUS. 3aKOH
cioxeHust ckopocreil. CpelHsAs CKOPOCTh IPU HEPABHOMEPHOM
JIBIKCHUH.
CamocrositeibHas padora o0y4yarommxcs Ne 1 1
Buasl nemxenus. [IpuMeneHne NBIKEHUS B TEXHUKE.
Coaep:xanue yueOHOro MaTepHaJia 1
Tema 1.3. Jdunamuka. | 1 | Macca u cuna. B3aumogercTBue Tejl. 3aKOHBI JUHAMUKH. 1
Macca u cuia 2 | Cwtel B ipupozie. 3aKOH BCEMUPHOTO TATOTEHHSL. 1
IIpakTyeckoe 3ansaTue Ne 1 1
VccnenoBaHue 3aBUCIMOCTH CHJIBI TPEHHS OT MaccChl Tela
CamocrosiTeibHas padora o0yuyarommxcest Ne 2 1

Pemenne 3amau mo Teme.
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Tema 1.4.
3aKOHBI COXpaHEHHS B
MeXaHHKe.

Coaep:xanue yueOHOro MaTepuaJia

1 | Umnynsc Tena. 3aKoH COXpaHEHUs] UMIYJbCa.

2 | Pabora u sHeprus. 3aKOH COXpPAHEHUS SHEPTUH.

CamocrosiTesbHasi padoTa o0ydyarwmmxcs Ne 3
[IpumMeHeHre 3aKOHOB COXpaHEHUSI B MEXaHUKE.

KonTpoabsnas padora Ne 1
Mexanuka.

Pasnen 2. OCHOBBI MOJIEKYJISIPHOM

¢Gu3NKH U TEePMOTUHAMHMKH.

Tema 2.1.
MouJiekyasipaas pusznka

Coaep:xanue yue0HOro MaTepHaJia

1 | Aromucruyeckas Teopus CTpoeHus BemecTBa. HabmoneHus v OnbITHI,
MOATBEPIKIAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHE BellecTBa. Macchl
Y pa3Mepsl MOJIEKYJI. TemIoBoe IBUKEHNE YaCTHI] BELIECTBA.
bpoynosckoe nBuxkenue. Mneansubii ra3. Temneparypa Kak mepa
CpeaHel KHHETUYECKON SHEPrUY YacTHUlLl. Y PaBHEHUE COCTOSHUS
uJeanbHOro raza. Mogens xuakoct. [loBepXHOCTHOE HATSKEHUE U
CMa4YHnBaHHUE.

[HEN

CamocrositenbHas padora o0y4yarommxcest Ne4 Kpucrainnueckue n
aMop(QHBIE BEIIECTBA.

Tema 2.2.
Tepmoaunamuka

Coaep:xanue yue0HOTro MaTepHaJia

1 | Buyrpennss sueprus. Pabora u Temioorada Kak crocoObl H3MEHEHUS
BHYTpeHHeH 3Heprud. I1epBblil 3aKOH TEPMOJIMHAMUKH.

CamocrosiTesibHast padoTa o0yuarommuxcst Ne 5 TennoBbie
MAaIIMHbBI U UX TPUMEHEHHE.

Pa3nes 3. OcHOBBI 2JIEKTPOANHAMHUKH.

Tema 3.1.
JJIeKTPOCTATHKA

Coaep:xanue yue0HOro MaTepHaJia

1 | BzaumopeicTBuE 3apsHKEHHBIX TEJ. DICKTPUICCKUHN 3aps/l. 3aKOH
COXpaHEHHUs JEKTPUUYECKOTO 3apsaa. 3akoH Kynona.
DIIEKTPOCTATUIECKOE TI0JIE, €T0 OCHOBHBIC XapaKTEPUCTHKHU U CBS3b
MEXy HUMH.

2 | IIpoBOAHUKHU U H30JSATOPHI B AJIEKTPOCTATUYECKOM II0JIE.
DnekTpuueckas eMKOCTh KOH/I€HCATOpa. DHEeprus
JIEKTPOCTATUYECKOTO MOJIS.
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3 | [HocrosiHHBIM dnekTpuyeckuit TOK. CHiia TOKa, HAPsHKEHUE,
3JIEKTPUYECKOE COMPOTUBIICHHE. 3akoH OMa JiJ1s y4acTKa Ienu U
TTOJTHOM DJIEKTPUYECKOM 1IEMH.

4 | PaboTa 1 MOITHOCTb MOCTOSIHHOTO TOKa. 3akoH [[xoyms—Jlenna.

5 | llelicTBUS 3IEKTPUYECKOTO TOKA.

IIpakTnyeckoe 3ansitue Ne 2
COopKa 2IEKTPUUYECKO 1T U I3MEPEHUE CUITBI TOKA U HATIPSDKEHUS Ha ee
pa3IMYHBIX yYacTKax.

CamocrosiTeibHas padora odyuarommxcs Ne 6
Bo3neiicTBuE 3IEKTPUYECKOro TOKA Ha OPraHu3M YeJIOBEeKa. DIICKTPOTaBMa.

Tema 3.2.
MarnuTtHoe moJie

Coaep:xanue yue0HOro MaTepHaJia

1 | MarnuTHOE 110JI€ ¥ €T0 OCHOBHBIE XapaKTEepUCTUKU. JlelicTBre
MarHMTHOTO T10JIs Ha IPOBOJHMK C TOKOM. 3aKOH AmIiepa.
Onektpoasurarenb. Cuia Jlopenna.

2 | SIBneHue 371€KTPOMAarHUTHOW MHAYKIMH. 3aKOH 3J€KTPOMarHUTHON
uHaykuuu. ITpasuiio Jlenna. DHeprusi MAarHUTHOTO NOJIS.

CamocrositeibHas padora o0y4yarommxcest Ne 7.
Camounnykuusi. UTHIyKTUBHOCTD.

KonTpoJubnas padora Ne 2
DJIEKTPUUECKHE SIBJICHUSI.

Pa3nen 4. Kosie0anus 1 BOJIHBI.

10

Tema 4.1.
MexaHnn4yeckue KoJIe0aHus 1
BOJIHBI

Coaep:xanue yueOHOro MaTepHaJia

1 | CBoboansie konebanus. [lepros, vacTora u aMIIUTy/1a KOJIEOaHMIA.
["apmonnueckue koneGanus. MareMaTHueCKUil U IPY>KUHHBIN
MasiTHUKU.

2 | IIpeBparieHue 3HEpruy Mpu rapMOHUYECKUX KOJIeOaHHSIX.
MexaHnueckue BOJHBI U UX BUJIbl. 3BYKOBbBIE BOJIHBL. Y JIbTPa3BYKOBbIE
BOJIHBI.

IIpakTuyeckoe 3ansaTue Ne 3
N3yuenne konebaHui MaTeMaTHYECKOI0 MasiTHUKA.

CamocrosiTeibHas padora odyuarommxcs Ne 8. VYbTpasByk u
€ro UCIOJb30BaHNE B METUIIMHE U TEXHHUKE.

10
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Conep:xanue yueOHOIro MaTepHuaJia

1

CBo0OoaHbIe 1eKTpoMarHuTHbIe kosjebanus. KonebarenbHbli KOHTYD.
®opmyna Tomcona. BeiHyk1eHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHNUS.
["apMoHMUECKUE 37EKTPOMAarHUTHBIE KOJIeOaHUs. DIIeKTPUUECKUI
PE30HAHC

[TepemennsbIii Tok. Dnekrporeneparop. [lonydyenue u nepenaya
AJIEKTPO3HEPTUH.

DNEeKTPOMarHUTHOE MoJje. DIEKTPOMAarHUTHbIE BOJIHBI. CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH.

CamocrosiTesibHas padora o0yuarommuxcs Ne 9

[IpoGaemsbl s3HEeprocoepexeHus. [IpuHITUIIBI pagUOCBI3H U
TCIICBUICHUS.

CamocrosiTesibHas padora o0yuarommuxcs Ne 10

I/ICHOJII)BOBaHI/IC 3JICKTpOMaFHI/ITHI)IX BOJIH pa3quH0ro auaria3doHa B
TEXHUUYECKUX CPEACTBAX CBS3H, MEAUIIMHE, TPU U3YYECHUU CBOICTB
BEIICCTBA.

Tema 4.3.
CaeroBbIe BOJHBI. JINH3LIL.

Conep:xxanue yueOHOro MaTepuaJia

1. | Pa3BuTHe nmpencTaBieHH 0 IpUPOJE CBETA. 3aKOHBI OTPAKEHUS U
IIPEJIOMJICHUS CBETA.
2. | JIunzpl. @opmyiia TOHKOM JIMH3BI.

IIpakTuyeckoe 3ansitue Ne 4
Wzyuenue untepdepeHnu u q1udpakiiui CBeTa.

Pa3nes S. DiieMeHTBI KBAHTOBOM (U3NKH.

Tema 5.1. Copaepxxanue yueOHOIro MaTepmuasa
KBaHTOBEIE CBOJCTBA CBeETA. 1 | KsanToBas rumoresa [Tmanka. ®oTo3meKTpHIecKHii 3O HEKT.
Tema 5.2. Copnepxxanue yuyeOHOIro MaTepuaJa

®du3zuka aToMa M1 AaTOMHOI0 Aapa

1

Monenu ctpoenust atroma. OneiT Pezepdopa.
PannoakTuBHOCTD.

11
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2 | ®usnka aTOMHOTO spa U JIeMeHTapHbIX yacTuil. COCTaB M CTPOCHUE
aTOMHOTO sifIpa.

CamocrosiTesbHasi padora o0yuarommxcst Ne 11. 1
PannoakTuBHBIC U3TyYEHUS U UX BO3JCHCTBUE HA KUBBIC OPTaHU3MBI.
KonTpoubnas padora Ne3 1
TKP no 610xy ®DUSUKA
Baok XUMMUSI. 29
Paznen 1. O61mas u HeopraHuvyeckasi XUMHUS. 13
Tema 1.1. OcHoBHbIe IOHATHA U | Coaep:kaHue yueOHOTr0 MaTepuaJia 1
3aKOHbI XUMHH 1 | IIpenmer xumuu. BemectBo. ATom. Monekyna. XUMHYECKUH JIEMEHT U

q)OpMBI €ro CymecCTBOBaHUs

HpOCTBIe H CJIOKHBIC BCIIICCTBA. AJ'IJ'IOTpOHI/IH " €C IIpUYIUHBI.

N3mepenne BemectBa. OCHOBHBIC 3aKOHBI XUMHH. Macca aTOMOB 1
MOJIEKYJI. ATOMHAasi eAuHuUIa Macchl. OTHOCUTEIbLHBIC aTOMHAS U
MonekynspHasi Mmacchl. KonnuectBo BemectBa. [loctosinnas ABoraapo.
Momnsipras macca. 3akoH ABoraapo. MosspHbIil 00beM Ta30B.

4 | PacueTsl mo XuMu4eckuM popmyrnam. 3aKOH COXpaHEHHUS MacChl

BEIIECTBA.
CamocrosiTeibHas paGora odyuarommxcs Ne 12. 1
Pemenue 3ana4 Ha nepBOHAYaJIbHBIE XUMUYECKHUE ITOHATHS U 3aKOHBI.
Tema 1.2. Ilepuoanyeckuii 3akon | Conep:xxaHue yueOHOro Marepuasa 1
u Ilepnoanyeckas cucrema 1 | Orkpertue Ilepuonuueckoro 3akona. Ilepuoaudeckas cucrema
xumuuyeckux djaemenTon /. U. xumudeckux sneMenToB J[. . Menpaeneesa.
MenneneeBa 2 | 3nauenue [leproamueckoro 3akoHa u [leprnoauaeckoil CHCTEMBI

XUMHUYCCKUX 3JICMCHTOB ﬂ . MCHZ[@JICCB& IJId pa3BUTHUSA HAYKH U
MMOHUMAaHHUS XUMHYIECKOM KapTUHBI MUpa.

Tema 1.3. Ctpoenue BemecrBa | Copep:kanue y4eOHOro Mmarepuajia 1
1 | KoBanenrtHas cBs3b: HenojsipHas u nojsipHas. Monnast cBsi3b. KaTHoHbI
Y aHUOHBI.

12
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2 ‘ Metaimnyeckas cBsa3b. Bonopoanas cBs3b

Tema 1.4. Boaa. PacTBopbl.

Conep:kanue y4eOHOT0 MaTepuaJia

1 | Boxa B mpupoae, ObITy, TEXHUKE U Ha IPOU3BOCTBe. Duznueckue u
XUMUYECKHE CBOMCTBA BOJIbl. OTIpeCHEeHHE BOIbI. ATperaTHbie
COCTOSTHUS BOJIbI U €€ TIEPEXO0/Ibl U3 OAHOTO arperaTHOr0 COCTOSIHUS B

Jpyroe.

2 | Xumuueckue peakuud. [loHaTHe 0 XUMUYecKor peakiuu. Turmbl
XUMHUYECKHX peakiuii. CKOpoCTh peakiuu u (PakTopsl, OT KOTOPBIX OHA
3aBUCHT.

CamocrosiTeibHas padoTa odyuyarommxcest Ne 13.
Pemenne pacyeTHBIX 337a4 HA PaCTBOPHI.

Tema 1.5. Heoprannueckmue
coeIMHEeHUsA

Coaep:xanue yueOHOro MaTepuaJia

1 | Kinaccudukanus HEOPraHMIECKUX COSAMHCHUN U X CBOMCTBA. OKCHIBI,
KHCJIOThI, OCHOBaHUs, COJIU.

2 | [Monsitue o ruaponm3e coneit. Cpeaa BOJHBIX paCTBOPOB COJICH: KUCITAS,
HEWTpasibHas, 1ienouHas. Bogopoausii nmokasarens pH pactopa.

3 | Merannel. O6mue ¢pu3nueckre 1 XUMUYECKHE CBOMCTBA METAIIJIOB.

4 | Hemeramnsl. O611as XxapaKTepUCTHKA TJIaBHBIX HOATPYIII HEMETAIIJIOB
Ha MpUMeEpPE raJIoreHOB.

IIpakTyeckoe 3ansaTue Ne 5

Onpenenenne pH pacTBopa coneil.

IIpakTyeckoe 3ansaTue Ne 6

B3anmoneiicTBre METaIOB C paCTBOPaAMHU KUCIIOT U COJICH.

CamocrosiTeibHasi padoTa o0yyarommxes Ne 14,
Baxxneimme COCAUHCHUA MCTAJIJIOB U HEMETAJIJIOB B IIPUPOJIC U
XO3sICTBEHHOM JIeTEIbHOCTH YeJIOBEKa.

Konrpoabnas padora Ne 4.
Heoprannueckas xumusl.

Paznen 2. Oprannyeckasi XuMusi.

16
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Tema 2.1. Oprannueckue
COe/IMHEHHUS

Coaep:xanue yueOHOro MaTepuaJia

1

OCHOBHBIE TIOJIOKEHUSI TEOPUU CTPOCHUSI OPTrAaHUUECKUX COSAUHEHUH.
MHuoroo6pa3ue opranuueckux coequneHuil. [lonstue nsomepun.

VYrnesopopossl. [IpenenbHble U HENpeAeIbHbIE YIIEBOIOPOAbl. Peakus
nonuMepuszanuu. [IpupoaHbie HCTOYHUKH YTTIEBOAOPOIOB.
VYri1eBoA0pOIbI KAK OCHOBA MEKIYHAPOIHOTO COTPYAHUUYECTBA U
BOKHEUINNH UCTOYHHUK (hopMupoBaHus Oromkera PD.

Kucnoponconepxamue opranndyeckue semecrsa. [Ipencrasurenn
KHCJIOPOJICOAEPKALUX OPraHMYECKUX COCIUHEHHUI: METUIIOBBIN U
STUJIOBBIM CIIUPTHI, NNIMLEPUH, YKCYCHAs KACI0TA. JKUPBI KaK CIIOXKHBIE

3(upsI.

YraeBodsl: TJIFOKO34a, KpaxMall, HEJJII0JI03a.

A3zoTcoaepikaline OpraHuuecKie COeIMHEHNS. AMHHBI, aMUHOKHCIIOTBI,
6enku. Ctpoenue u buonornveckas GyHKIUs OCITKOB.

IInactmaccel u BojokHA. IloHaTHE 0 IIIacTMaccax U XUMHYICCKHUX
BOJIOKHAax. HaTypaJ'IBHBIe, CUHTCTUYCCKHNEC U UCKYCCTBCHHBIC BOJIOKHA.

CamocrosiTesibHast pabora odyuarommxcs Ne 15.
AJKOTOJIb U QJIKOTOJIU3M.

Tema 2.2. XuMus 4 ;KU3HL

Coaep:xanue yueOHOro MaTepuaJia

1

XUMUS U OpraHu3M 4esnoBeka. XUMHUUECKUE dJIEMEHTBI B OpraHU3Me
yenoBeka. Oprannyecke U Heopranudeckue BemniecTa. OCHOBHBIE
YKU3HEHHO HEOOXO/IMMBbIE COeIMHEHUS: OCNKU, YTIEBOIbI, KHUPHI,
BUTaMUHBI. Y TJIE€BObI — TJIABHBIA MCTOYHUK YHEPTUM opranusMa. Poib
JKUPOB B OpraHusMe. X0JECTEPUH U €T0 POJIb B 3I0POBbE YEIOBEKA.
MuHepanbHBIEC BEIIECTBA B MPOAYKTaX MUTAHMS, TUIIEBBIC JOOABKH.
COanaHcupoOBaHHOE MUTAHUE.

Xumus B 06Ty, Boma. KaduectBo Bosipl. Moromye u YUCTSIIINE CPECTBA.
[TpaBuna 6e30macHO# pabOTHI CO CPeACTBAMU OBITOBOM XUMUH.

CamocrosiTesibHast padora o0y4yarommxcs Ne 16.
Posib XMMHUECKUX 3JIEMEHTOB B JKU3HU pacTeHui. Y 1oopeHus. XuMuueckue
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Nzmenenne Ne « » 20
CpEelCTBa 3aLIUThl PACTEHUM.
KonrpoabHnas padora Ne 5 1
TKP no 6aoky XUMUAL.
baoxk BUOJIOI' A 31
Pa3znen 1. Buos1orus - COBOKYNNHOCTH HAYK O KMBOM NpUpoe.
Tema 1.1 )KuBas npupona kak | Cogep:kanue yueOHOro MaTepuaJia
00beKT u3y4eHusi OMoI0ruu. 1 | MeTozp! uccnenoBanus )KUBOU pUpo bl B Ononoruu. OnpeneneHue
KHU3HU (C IPUBJICYCHUEM MaTepuaa U3 pas/iesioB GU3UKU U XUMUN).
2 | YpOBHHM OpraHu3aliy KU3HHU.
Pasznea 2. Kinerka. 6
Tema 2.1 CTpoeHue KJIeTKH Coaep:xanue yueOHOIro MaTepuaJia
1 | Ucropus usydenus kiaetku. OCHOBHbIE MOJI0KEHUS KIIETOUYHON TEOpUH.
Knertka — cTpykTypHO-(DyHKIIMOHANIbHAS (37IEMEHTapHAas) €IUHUIA
JKU3HU.
Crpoenue kneTku. [IpokaproThl U 3yKapuOThl — HU3LINE U BHICIINE
KJIETOYHBIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIIETKH
9YKapuoT.
2 | IloBepxHOCTHBIN anmapar. CxeMaTUYHOE OMMCaHUE KUKOCTHO-
MO3au4YHOM MOJIENN KJIETOYHBIX MeMOpaH. L{uromiasma — BHYTpEeHHSS
cpelia KJIETKH, opraHou bl (opranesuisl). Kinerounoe anpo. @yHkuus
A]Ipa: XpaHEeHue, BOCIIPOU3BEACHHE U TIepeadya HaclIeICTBEHHOM
uHopManuy,
perynsins XuMH4YeCKONH aKTUBHOCTH KJIETKH.
CamocrosiTesibHast padora o0y4yarommxcs Ne 17. 2
Crtpykrypa v GyHKIHUH XPOMOCOM. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
IIpakTHyeckoe 3ansitue Ne 7 1

HabmioneHue K1eTok pacTeHUH U AKHUBOTHBIX MOJI MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax 1 ux OIHACaHHE.
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CpaBHEHHE CTPOEHUS KJIETOK PACTEHUN U KUBOTHBIX.

Tema 2.2 XUMHYECKHH COCTAB
KJIETKH.

Conep:kaHue y4eOHOT0 MaTepHuaJia

1

MarepuanbHOE €IUHCTBO OKPY’KAIOIIEr0 MUPA U XUMUYECKUI COCTAB
JKUBBIX OPIraHU3MOB. Buosnornyeckoe 3HaueHre XUMUYECKUX
DJIECMCHTOB. HeopraHqucm/Ie BCIIIECTBA B COCTAaB€ KJIICTKU. Pons BOJbI
KaK paCTBOPUTEIA U OCHOBHOI'O KOMIIOHCHTA BHYTpeHHeﬁ CpE€abl
OpTraHru3MOB. HeOpFaHI/I‘{eCKI/Ie HOHBI. YFJIGBOI[I)I U JIUIIN Bl B KIICTKCE.
CrpykTypa

u Ononornueckrue QyHKIUU OCITKOB. AMHHOKHCIIOTHI — MOHOMEPBI
OEJIKOB. CTpoeHI/Ie HYKJICOTUAOB 1 CTPYKTYPpaA NMOJHUHYKICOTUAHBIX
neneit JHK u PHK, AT®.

Bupyce! u 6akrepuodaru. Hekiierounoe ctpoeHue, >KU3HEHHBIH LUK U
€ro 3aBUCHUMOCTb OT KJIETOUHbIX (popM ku3HU. Bupycel — Bo30ynurTenu
MH()EKIMOHHBIX 3a00JIeBaHMIi; MOHATHE 00 OHKOBUPYCAaX.

CamocrosiTesibHas paGora odyuarommxcs Ne 18.
Bupyc nmmynonedunuta yenosexka (BUY). [Ipodunaxtuka BUY-
MH(EKINH.

Pa3nea 3. Opranusm.

Tema 3.1 Opranusm — eHoe
neJjoe.

Conep:xxanue yueOHOro MaTepuaJia

1

Mmuoroo6pa3ue opranuzMoB. OOMeH BEIIeCTBOM U dHEPTUEH C
OKPY>KaIOIIIeH cpeioi Kak HEOOX0IUMMOE YCIIOBUE CYIIIECTBOBAHUS
KUBBIX cUcTeM. CIoCOOHOCTh K CaMOBOCTIPOM3BEICHUIO — OJTHA U3
OCHOBHBIX 0COOEHHOCTEN KUBBIX OpPraHMu3MOB.

JleneHne KIETKH — OCHOBA POCTA, PA3BUTHS U Pa3MHOKEHHSI
opranu3MoB. becnonoe pasmuosxenue. [1omoBoii nporece u moaoBoe
pa3MHO)keHne. OII0A0TBOPEHHE, €T0 OMOJIOTHIECKOE 3HAUCHHE.

[TousiTHe 06 MHAWBUAYAIBHOM (OHTOTEHE3), SMOPUOHATIBHOM
(aMOpuoOreHes) u NocTIMOPUOHAILHOM pa3BUTUU. IHANMBHTyalTbHOE
pa3BUTHE YEJIOBEKA U €r0 BO3MOKHBIE HAPYIICHHUS.

Tema 3.2 HacjieACTBEeHHOCTD U

Conep:xxanue yueOHOro MaTepuaJia
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U3MEHYUBOCTH OPraHu3smMoB.

OO6miue npencTaBieHUs O HACIEICTBEHHOCTH U U3MEHYMBOCTH.
['eHeTr4eckas TEPMUHOJIOTHS M CUMBOJIMKA. 3aKOHOMEPHOCTH
HacienoBanus. Hacimenosanue npusHakoB y yenoBeka. [lonoBeie
xpomocombl. CIIETIICHHOE ¢ TT0JIOM HacjenoBanue. HacriencrBeHHbie
00J1e3HM YeTI0BeKa, X MPUYMHBI U poduiakTika. CoBpeMeHHbIE
MIPE/ICTABJICHHS O T€HE ¥ TCHOME.

['eneTnueckue 3aKOHOMEPHOCTH U3MeHYnBOCTH. Kitaccudukarms Gopm
U3MEHYMBOCTHU. BiinsiHue MyTareHOB Ha OpraHu3M 4ejIoBeKa.

[Tpeamer, 3a1auu U METO/BI CeNEKIMU. [ eHeTHYecKkre 3aKOHOMEPHOCTH
cesnekuuu. Yuenue H. V. BaBuiioBa o nenTpax MHOroodpasus u
IPOMCXOXKAEHUS KYJIbTYPHBIX pacTeHUH. buorexnomorus, ee
JOCTMIKCHUSA, IICPCIICKTUBLI PA3BUTH.

CamocrosiTesibHas padora o0y4yarommxcs Ne 19.
buorexHosiorus u reHHas nHxxeHepus — texnosnoruu XXI Bexka.

IIpakTnyeckoe 3ansaTue Ne 8
Pemenne s1eMeHTapHBIX TeHETHYECKUX 3a/1a4.

Paznea 4. Bun.

Tema 4.1
JBOJTIOLHOHHAS TEOPHSI.

Coaep:xxanue yueOHOro MaTepuaJia

1

OBOJIOLMOHHAS TEOPUs U €€ POJIb B GOPMUPOBAHUN COBPEMEHHOM
€CTeCTBEHHO-HAY4YHOU KapTHHbI Mupa. Bua, ero kputepuu. [lomynsus
KaK CTPYKTYpHasi €IMHUIA BUAA U 3BotolnU. CHUHTETHYECKas Teopus

sBommonuu (CTD). JIBruKyiine Cuiibl 3BOJTIOLMH B cO-0TBeTcTBUM ¢ CTD.

Pesynbrats! 3Bomonun. CoxpaHeHre MHOrooOpas3us BUJI0B KaK OCHOBA
yCTOMUUBOTO pa3BUTUA OMocdepsl. [IpuunHbl BBIMUpaHHs BUJIOB.
buonoruueckuii mporpecc 1 OMOJIOTHYECKUH perpecc.

['unoTe3sr MPOUCXOKACHUS KU3HU. Y CIIOKHEHUE KUBBIX OPTAaHU3MOB
Ha 3eMJIe B IIPOLIECCE IBOJIOLNUN. AHTPOIIOTEHES U €TI0
3aKOHOMEpPHOCTH. J[0Ka3aTenbCTBa POJACTBA

YeNoBeKa C MICKOMUTAIOIINMHE KUBOTHBIMU. DKOJIIOTHUYECKUE (aKTOPHI
AHTPONOTeHE3a: YCIOKHEHUE MOMYJIALMOHHON CTPYKTYpbI BUAA,
W3TOTOBJIEHUE OPYJIUNA TPYJa, NEPEXO OT
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TocymapcTBeHHOE O10KETHOE TTpoheccHoHaTbHOE 00pa3oBaTebHOe yupexaeHne Camapckoit ooactu
«Camapckuii rocyapCTBEHHBIH KOJUISIHK CEPBUCHBIX TEXHOJIOTHH 1 TU3aliHa»
N3menenne Ne « » 20 T.

PaCTUTCIIBHOI'O K CMCIIAHHOMY THUITY IMTaHUA, UCIIOJIb30BAHHUEC OIHS.
ITosiBIeHME MBICIMTEIIFHOM JACATCIIBHOCTH U quHOpaS,HeﬂbHOﬁ peuun.

CamocrosiTesibHasi padora o0yuarommxcs Ne 20.
[TpoucxoxaeHne 4eI0BeUYECKUX pac.

IIpakTyeckoe 3ansTHe Ne 9.

Omnucanue oco6ei Buaa no Mop(hosiorn4eckoMy KpUTepHIo.
IIpakTnyeckoe 3ansiTue Ne 10.

AHaIN3 ¥ OLEHKA PA3IMYHBIX TUIIOTE3 POMCXOKICHUS JKU3HH U YEJIOBEKA.

Pa3zned 5. DxocucTeMEl.

Tema 5.1 Ikoqorus | Cogep:xkaHue yueOHOro MaTepuaJia

1 | Ilpenmer u 3aauu 3KOJIOTHU: y4EHHE 00 3KOJOrMUECKHX (haKkTopax,
y4eHHEe 0 cOO0IIeCTBaxX OPraHM3MOB, yueHHue o buocdepe.
Dkonornyeckue (HakTopbl, 0COOCHHOCTH WX BO3JCHCTBUSI.
OKkonoruyeckas xapakrepuctuka Buja. [lonsarue 06 sxomoruuyeckux
cucremax. Llenn nuranus, Tpoduyeckue ypoBHU. broreonenos kak
HKOCUCTEMA.

CamocrosiTeibHasi padota o0yyarommxes Ne 21.
[Tomynsiiust Kak eAMHNUIIA OMOJIOTUYECKON IBOJIOLINH.

IIpakTyeckoe 3ansaTue Ne 11.
CocraBieHre cxeM Nepeiayu BeleCTB U SHepruu (1iernei NuTaHus).
IIpakTyeckoe 3ansaTue Ne 12.
PenieHune 2K0NOrHYECKHX 3a/1a4.

Tema 5.2 Conep:xxanue yueOHOro MaTepuaJia
buocgepa

1 | buocdepa — rnobanpHas 3xocucreMa. Yuenue B. . Bepnaackoro o
6uocdepe. Pousb xuBBIX OpranuzMoB B 6nocgepe. buomacca.
buonornueckuii KpyroBopoT (Ha MpuMepe KPyroBOpoTa yriaeposa).
OcHOBHBIE HalpaBJIeHUS BO3JIEHCTBUA YeJoBeKa Ha Ouocepy.
Tpanchopmaiiys ecTeCTBEHHBIX 3KOJOTHYECKHX cucTeM. Oco0eHHOCTH
arpo’KOCHUCTEM (arpoLeHO30B).
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H3menenne Ne « » 20

CamocrosiTesibHast pa6oTa odyuawumxcs Ne 22, 2

3anoBeaauku CamMapcKoi 00IacTH.

IIpakTuyeckoe 3ansaTue Ne 12. 1

AHanM3 ¥ OlleHKa MOCEACTBUN COOCTBEHHOM JIEATEILHOCTH B OKPYXKaIOIIeh

cpeze, TI00aIbHBIX SKOJIOTUYECKHX MPOOJIeM U IyTeH X PEeUICHHUSI.
JAuddepenunpoBanHblii 3a4eT 2

HUroro 96
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H3menenne No « » 20 T.

3. YCJIOBUS PEAVIMBALIMU YYEBHOI'O IPEMETA

3.1. TpeGoBaHus K MaTepHAJBLHO-TEXHHYECKOMY O0ecreYeH U0
Peanu3zanus yueOHOTO mpeameTa OCYIIECTBISIETCS B KaOMHETe «XUMHUS U
buonorusy.
O6GopynoBaHue yueOHOTo KaOMHETa: KOMILIEKT yuyeOHON MeOemu, KiaccHas
nocka, KoMruiekT medenu i [1K, yueOHo-HarmsHpIX ocoOuit o TUCHUILIIUHE.
Texnuueckue cpeacTBa 00y4eHUs: KOMITBIOTED, MPOEKTOP, IKPaH, MPUHTED.

3.2. UudopmanuonHoe odecnevyeHmne
ISl CTY/ICHTOB

1. ['abpuenssn O.C. u ap. EcrecTtBo3Hanuwe. Xumus: Y4YeOHHK ISt
CTYJIEHTOB TpPOdeCCUOHANIBHBIX 00pa30BaTENIbHBIX OPTraHU3allMi, OCBAUBAIOIIUX
npodeccun u cnenuransaoctu CI1O. — M., 2017

2. [Mapmrytuna JILA. EcrectBo3nanue. buonorus: yuyeOHUK 115
CTYJIEHTOB TpPO(heCCUOHAIBHBIX 00pa30BaTENIbHBIX OPTraHU3allMi, OCBAUBAIOIIUX
npodeccun u cneuuransaoctu CI1O. — M., 2017

3. Cawmoitnenko I1.U. EctectBo3nanue. dusrka: yaeOHHK JJIs CTYACHTOB
podecCHOHANIbHBIX 00pa30BaTEIbHBIX OPraHU3allHi, OCBaUBAIOIIUX MPOdeccruu u
crnenmanpHoctu CI10. — M., 2017

4, Cawmoitnnenko I1.M. EcrectBo3nanue. ®usnka. COOpHUK 3a1ay: y4eo.
nocodue Juisi CTYIAEHTOB NPOo(EeCcCHOHATBHBIX 00pa30BaTENbHBIX OPTraHU3AIUH,
OCBaMBalOIINX

5. benses [. K., Hemmmun I'M., Ky3sneunoa JI.LH. u np. buonorus
(6azoBbIii ypoBenb) [Teker]: 10 kimace. — M., 2014. — 367 c.

6. benses [. K., Heivmmn [''M., bopoaun IL.M. u np. buosorus
(6a3o0BbIlt ypoBens) [Teker]: 11 kmacc. — M., 2014. — 366 c.

7. [Nabpuenssn O. C., OctpoymoB WM. I'. Xumus i npodeccuit u
CIEUAIBHOCTEH COIMAJIbHO-PKOHOMUYECKOTO u TYMaHUTapHOTO
npodunei[ TekcT]: ydeOHMK ISl CTYA. YUpexAeHUN cpell. pod. oOpa3zoBaHUs. —
M., 2014. — 205 c.

8. [Ma6puensn O.C. Xumus. [Ipaktukym [Teker]: yue6. mocodue. — M.,
2014. - 120 c.

Q. IMa6puensu O.C. u ap. Xumus. TecTsl, 3a1aun u ynpaxxaeHus| Tekcr]:
yue0. nmocodue. — M., 2014. — 120 c.

10. Ta6puensa O.C. Xumus. ITocobue mis moaroroBku k EI'D[Tekcr]:
yueb. mocoobue. — M., 2014. — 150 c.

11.  Enkwuna JI. B. buonorus. Bech mkonpHbIN Kype B Tabiumax [Tekcr]:
— M., 2010. -98 c.

12. Epoxun KOM. Xumus: 3agaun u ynpaxuenus [Tekct]: yueO.
nocobue i CTy. yupexaeHu cpea.nmpod. oopazoanus. — M., 2014. — 300 c.
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13. Epoxun KO.M. Coopuuk TecToBbIX 3a7aHuil 1o xuMuu|[TekcT]: yueb.
nocoOue I cTyA. YupexkaeHui cpea. mpod. oopazoanus. — M., 2014. — 200 c.

14, KoncrantunoB B.M., Pe3anoB A. I'., ®daneceBa E. O. buomorus
[TekcT]: yueOHUK JJIsl CTYI. yUpexaeHuu cpea. mpod. odpazoBanus / mox pea. B.
M. KoncraatunoBa. — M., 2014. — 255 c.

15. Hemuenko K. D. ®usuka B cxemax u Tabmunax[Tekct]: — M., 2014.
— 100 c.

16. Camotinenko II. M. ®dusuka mna mpodeccuit M CHENUATbHOCTEH
COLIMAJIbHO-PKOHOMUYECKOTO ¥ TyMaHUTapHoOro npoduien [Tekct]: yueOHUK 1is
CTYI. YUpEXKICHUN cpea. mpod. odpazoBanus. — M.,2014. — 290 c.

17. Cawmoiinenko I1. M. COopruk 3amad mo ¢usmke nias npodeccuii u

CHenualbHOCTEN COLIMATTbHO-3KOHOMUYECKOTO u TYMaHUTapHOTO
npodunei| Tekcr]: yueb. mocobue s CTyHd. YYPEXKICHHM  Cpen.
npod.obpazoBanus. — M., 2014. — 175 c.

18. Xumwus: AIEKTPOHHBIN y4e0HO-METOIUYECKHI KOMILIEKC

[DnexTpoHHBI pecypc]. — M., 2014.

Jiis npenoagaBareien

1. O6 o6OpaszoBanuu B Poccuiickoit ®Deneparuu: denep. 3aKOH OT
29.12. 2012 Ne 273-®3 (B pen. Denepanbubix 3akoHOB 0T 07.05.2013 Ne 99-03,
ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®@3, ot 03.02.2014 Ne 11 -®3, ot 03.02.2014 Ne 15-®3, or
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,
BHeCeHHbIMU DenepanbHbiM 3ak0HOM OT 04.06.2014 Ne 145-®3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)

2. [Ipuka3z MunuctepctBa oOpa3zoBanus u Hayku P® ot 31 nexabps
2015 T. N
1578 "O BHeceHmM W3MEHEHHMH B  (eaepanbHBIA  TOCYIapCTBEHHBIN
oOpa3oBaTeNbHBIM CTaHAAPT CPEAHEro oOIero o0pa30BaHUS, YTBEPKICHHBIM
npukazoM MuHucTepcTBa oOpa3zoBaHus W Hayku Poccuiickoit @eneparuu ot 17
mas 2012 r. N413"

3. [IpumepHass ocHOBHas oOpa3oBareibHasi IMporpamMMma CpeaHETO
o0iero
oOpa3oBaHus, OJOOpEHHas pernieHueM ¢eaepaTbHOTO YyueOHO-METOINYECKOTO
oObeauHeHus: o 001eMy oOpazoBaHuio (MPOTOKOJ OT 28 utoHs 2016 1. Ne 2/16-
3).

4, ®enepanbHbiil 3ak0oH 0T 29.12.2012 Ne 273-03 «O06 obOpa3zoBaHuu B
Poccuiickoit @enepanum» [Tekcr].

S. [Tpuka3z MunucrepctBa oOpa3zoBanus U Hayku PO ot 17.05.2012 Ne
413 «O06 ytBepxkaeHUn (DenepaTbHOro TOCYAapCTBEHHOrO 00pa30BaTEILHOIO
CTaHaapTa CpeaHero (IMOoIHOro) obmero oopasoBanus» [ TekcT].

6. [Tpuka3z MunucrepctBa o6pa3oBanus u Hayku PO ot 29.12.2014 Ne
1645 «O BHecenuu u3meHenuii B [lpuka3 MunucrtepcTtBa oOpa3oBaHusl U HAyKu

21



TNocymapcTBeHHOE Or0IKETHOE TTpodeccHnoHaTbHOEe 00pa3oBaTelibHOE yupexaenne CaMapckoit 00acTu
«CamapcKuii TOCYAapCTBEHHBINA KOJUIEIK CEPBUCHBIX TEXHOJIOTHI M JU3aiiHay)
Msmenenne Ne « » 20 T.

Poccutiickoit @eneparnuu ot 17.05.2012 Ne 413 “O06 yrBepxaeHnu (penepaabHOTo
TOCYy/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CpeaHEero (IOJHOTO) 00IIero
obpazoBanus’» [ TekcT].

7. [lucemo JlemapramMeHTa TrOCYJapCTBEHHOM TIOJUTUKM B cdepe
noAroToBkU padbouux kaapos u JI1O MunucrtepctBa oOpazoBanus u Hayku PD ot
17.03.2015 Ne 06-259 «PexkomeHaanuu MO OpPraHU3aMU MOJYYECHHUSI CPEIHETO
oOmiero o0pa3oBaHMs B TIpelesiax OCBOCHUS O0pa30oBaTENbHBIX MPOrpPaMMm
cpenHero mpodeccHoHaNbHOrO o0pa3oBaHus Ha 0a3e OCHOBHOIO OOIIETro
oOpa3oBaHUs C

ydgeToM TpeOoBaHUU (eaepallbHBIX TOCYAapCTBEHHBIX 00pa30BaATEIBHBIX
CTaHJAPTOB M TMOJdydyaeModW TpoeccHr WM CHEIUATBHOCTA  CPEIHETO
npodeccruonansHoro 00pazoBanms» [ Tekcr].

8. HWmeun B. A., Kynpssues B. B. Hctopus u meromonorus Guznuku
[Texct]: — M., 2014. — 190 c.

9. lNabpuensu O. C., JleicoBa [ [. Xumus: KHUTA IJIs TPETOIaBATEIs
[Tekct]: yueb.-meron. mocobue. M., 2014. — 195 c.

10. buonorust [Tekcr]: B 2 1./ moxa pen. H. B. Apsiruna. — M., 2010. — 390

HNuTepHeT-pecypcesl

1. Poccuiickas rocynapcTBeHHas OubOiMoTeka [DIeKTpOHHBIN pecypc] /
Llentp nadopm. Texnonoruit PI'b; pen. Bnacenko T.B.; Web — macrep Koznosa
H.B. - Dnekrpon. Jlan. — M.: Poc. T'oc. b-kxa, 1997 — . — Pesxum nocryma: http: //
WWW.rSI.ru, ceo0oaHbIH. — 3ariL. ¢ 3kpana — SI3. pycc., aHrI.

2. UccnenoBano B Poccum [DNEKTpOHHBIM pecypc|: MHOTOIMPEIMET.
Hay4H. )XypH. / Mock. ¢u3.-tex. uH-T. — InekTpoH. KypH. — JlodronpyaHbIi:
M®TH, 1998 — . — Pexxum poctyna K xxypH.: http: // www.zhurnal.mipt.rssi/ru

3. www.  class-fizika. nard. ru («Kmacc!lmas  gocka A
J10003HATETBHBIX) ).

4, www. physiks. nad/ ru («®u3nka B aHUMAaIIASIX» ).

S. www. interneturok. ru («Bumeoypoku mo mnpeameTam IMIKOJbHOMN
POTPaMMBbD»).

6. www. pvg. mk. ru (onmummnuana «Ilokopu BopoObeBsI TOpBD?).

7. www. hemi. wallst. ru («Xumwus. OOpa3oBaTeNbHBIA CaWT IS
IIKOJIbHUKOB)

8. www. alhimikov. net (O6pa3oBaTebHBIN CAUT IJIs MIKOJbHUKOB).

Q. www. chem. msu. su (QnekTpoHHast OMOIHOTEKA 10 XUMUH).

10.  www. hvsh. ru (xypHan «XuMHs B HIKOJIEN).

11.  www. hij. ru (kypHas1 «XUMUS U KUZHBY).

12.  www. biology. asvu. ru (Bcs Ouonorus. CoBpemeHHass OuojoTHS,
CTaThbH, HOBOCTH, OMOIMOTEKA)
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4. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O

ITPEIMETA

KOHTpOJIl) H OIEHKa pC3yjibTaTOB OCBOCHUMA yqe6H0r0 pcamMcTa

OCYHICCTBJCTCA IMPCIIOAABATCIICM B IIPOHCCCE

MNPOBCACHUA IIPAKTHYCCKHX

BaHHTHﬁ, TCCTUPOBAHUSA, @ TAKIKC BBIITIOJIHCHUA O6y‘-IaIOH_II/IMI/IC$I WHINBUAYaAJIbHBIX

3aIaHU#, IPOCKTOB, UCCIETOBAHUM.

Pe3yabTaThl 00yyeHus1 (OCHOBHBbIEC BUbI
Y4eOHOM 1eITeJIbHOCTH)

DopMBbI U1 METOAbI
KOHTPOJISI M OLCHKH
pe3yJbTaTOB 00yUYeHMsI

VYMmenne OpPUCHTHUPOBATECA B COBPCMCHHBIX HAYYHBIX
MOHATUSIX U WHPOPMALMU  E€CTECTBCHHOHAYYHOTO
COJICPIKAHHS;

TectupoBanue.
OneHka BBIITOJHEHHON
CaMOCTOSITENIbHOM pabOTHI.

YmMmenue paboTaTh ¢ €CTECTBEHHOHAYYHOU HH(pOpMAaIUei:
BJIAJIETh METOJAMU TOUCKA, BBIACIATH CMBICIIOBYIO OCHOBY
Y OLICHHUBAThH JJOCTOBEPHOCTH HH(POPMAIIIH;

TectupoBanue.

OreHka BBIMOJTHEHHOM
CaMOCTOSITENIbHOM pabOTHI.
OneHka npakTUYeCKOil paboThl,
BBIMOJTHEHHON Ha MPAaKTUYECKOM
3aHSTHH.

YMeHHEe WCIOJIb30BaTh €CTECTBEHHOHAYYHbBIC 3HAHUS B
IMOBCEHEBHOM JKM3HHM JJI1 OOeCIleueHHs] OE30IMacHOCTH
KU3HEACATCIBHOCTH, OXPaHbl 3J0POBbS, OKPYXKAIOIICH
CpelIbl, SHEPTOCOCPEIKEHUS,

TectupoBanue.
OreHKa BBIMOJTHEHHOM
CaMOCTOSITENIbHOM pabOTHI.

3HaHME OCHOBHBIX HAyK O IMpHUpPOAE, UX OOIIHOCTh H
OTJINYHS;

OneHka npakTUYeCKOi paboThl,
BBINOJIHEHHON Ha MPAKTUYECKOM
3aHSATHH.

3HaHUE EeCTECTBEHHOHAy4YHOI'O0 METOJa TO3HAHUA U €ro
COCTABJISIIONIME, €IWHCTBO  3aKOHOB  MPHUPOJBI  BO
Bcenennoli;

TectupoBanue.
OreHka BBIOJIHEHHOMN
CaMOCTOSITENIbHOM pabOTHI.

OreHKa MpaKTUYeCKON paboTHl,
BBITIOJTHEHHON Ha MPAaKTUYECKOM
3aHATHH.

3HaHME B3aUMOCBSI3U MEXIY HAYYHBIMU OTKPBITHUSIMHU U
pa3BUTHEM TEXHUKM M TEXHOJOTHMH; BKJIaJ BEIMKUX
YYEHBIX B ¢dbopMupoBaHue COBPEMEHHOMN
€CTECTBEHHOHAYyYHOW KapTUHBI MUPA

O1eHKa BBITTOJTHEHHON
CaMOCTOSITENIbHOM pabOTHI.

@DopMbI U METOABI KOHTPOJISI M OIICHKU PE3yIbTaTOB OOYYCHHS MO3BOJISIOT
MIPOBEPATH Y 00yUYaAIOMMXCA HE TOJBKO OCBOCHHBIC YMEHHSI M YCBOCHHBIC 3HAHUS,

HO ¥ Pa3BUTHE OOMINX KOMIICTCHITUN

Pe3yabTaTsl
(ocBOeHHBIE 001IME

OcHOBHBIE MOKA3aTEJIH
OLICHKH pe3yJibTaTa

DopMbI U METOABI
KOHTPOJISI M OLICHKHU
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KOMIIETEHIIMH)

OK 10. Wcnonp3oBaTh yMEHUS U
3HAHUA  YY€OHBIX  JUCIHILIAH
(benepanbHOr0 TOCYIapCTBEHHOTO
00pa3oBaTEeNBLHOTO CTaHjapTa
cpenHero odmero oOpa3oBaHHS B
npodeccHoHaALHOM IeATEIBHOCTH

Hcnons3yer  ymeHus U
3HAHUA Y4EOHBIX AUCUUIUINH
benepanbHOTO
roCyJ1IapCTBEHHOT'O
00pa3zoBaTeNbHOTO
CTaHjaapTa CpeaHero oOIIero
00pazoBaHus B
npodeccuoHanbHOM
JeSITeTIbHOCTH

HNurepnperanus
pe3yabTaToOB

HaOIroeHN I 3a
JeSITeIbHOCTBIO
oOyuJatomerocs B
nporiecce OCBOCHHS
o0Opa3oBaTenbHOMI
TIPOTPaMMBI.

24



TNocymapcTBeHHOE Or0IKETHOE TTpodeccHnoHaTbHOEe 00pa3oBaTelibHOE yupexaenne CaMapckoit 00acTu
«CamapcKuii TOCYAapCTBEHHBINA KOJUIEIK CEPBUCHBIX TEXHOJIOTHI M JU3aiiHay)

3menenne Ne « »

20 T

INPUJIIOKEHHUE 1

I[InanupoBaHue yueOHBIX 3aHATHIA € UCIOJIb30BAHHEM AKTHUBHBIX
HHTEPAKTUBHBIX ()OPM U MeTOA0B 00ydeHuUs (010K PU3NKa)

Ne Koa- Kon
AKTHBHbIE H HHTEPAKTHBHbBIE
n/m | Tema y4yeGHOTr0 3aHATHS BO (hopmupyembIx
¢opMbI U MeTOIBI 00yUEHUS .
4yacos KOMIIeTeHIU
1. | Bunsl cwi. 3akoH 4 Jluckyccust, SBpUCTHYCCKAs OK 10
BCEMUPHOI'O TATOTEHUSI. Oecena, METO/1 MPOEKTOB,
o0cyxeHue Buae0()UIbLMOB,
rpymnmoBas padora c
WUIIOCTPATUBHBIM MaTEPUAJIOM.
OBpucTHueckas 6ecena, METOJ
MIPOEKTOB, OOCYKICHHE
BUICO(PHIBMOB, TPYIIOBAs
paboTa ¢ ULTIOCTPATUBHBIM
MaTepUajoM.
2. | OCHOBHBIE MOJIOKCHHS JlelicTBUSA 10 UHCTPYKIUU WUITU OK 10
MKT. Macca u pa3mepsbl anropuTtmy, pabora ¢
MoJIeKy1. AOcoioTHasS 4 BHUJIEOYPOKAMH,
TeMIeparypa. HccleIoBaTeNbCcKas paboTa,
YHuBepcanbHbIi ra30BbIN UTPOBBIEC CUTYAIIUU, AaHATTU3
3aKOH. koHKpeTHbIX cutyaruii (AKC),
JEHCTBHS 0 UHCTPYKITUH WU
QITOPUTMY.
Merto1 IpOEKTOB,
uccueaoBarenbekas padora,
WUTPOBBIC CUTYAIINH,
IBpHCTHYECKas Oecena.
3. | IlocrosiHHBIH JIercTBYA 110 UHCTPYKIUU WIH OK 10
anekTpuyeckuit Tok. Cumna aNropuTMy, pabota ¢
TOKa, JJIEKTPHUUECKOE BUJIEOYPOKAMH,
COIIPOTHUBIIEHUE. 3aKOHBI 6 uccrieoBaTenbekas padboTa,
Owma fi1s1 yyacTka u UTPOBBIE CUTYAllUHU, aHATIU3
3aMKHYTOU LIETH. KoHKpeTHBIX cuTyanuit (AKC).
MaruuTHoe nosie. Cuna OBpucTHueckas oecena,
Awmmnepa. Cuia Jlopenua. JIEWCTBUE 110 MHCPYKIINU WU
AITOPUTMY, OOCYXKIeHUE
BUJICO(PHIBMOB,
uccneoBaTenbeKas paborta
4, Orntuka. 4 OBpucTHueckas oecena, OK 10
KopnyckynsipHo- oOcyxaeHne Bu1e0puiIbMOB,

BOJIHOBOM JTyaJIM3M.
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HccnenoBatenbckas pabora,
aQHAJIN3 KOHKPETHBIX CUTYaIUH.
5. | Ctpoenus aroma. OBpucTtHueckas decena, METOJ OK 10
MPOEKTOB.
6. OCHOBHEBIE TOHATHUA U [IpezenTanus. Ananus OK 10
3aKOHEI XUMMUH. KOHKPETHBIX CUTYallUM.
7. [lepuonuueckuii 3akoH U [TpobGnemHuas nexms OK 10
Ilepuonnueckas cucrema
XAMUYECKHX  DJIEMEHTOB
JI.W. Mennieneena.
8. Bona. PactBopsl. Jleknua ¢ 3anIaHUPOBAHHBIMHU OK 10
omuOKaMmu.
9. MeTtamisl 1 HEMETaJIIBI Ypok-copeBHOBaHUE OK 10
10. | OcHOBHBIC MOJIOKEHUS Temarnueckuii ceMuHap OK 10
TEOPHUH CTPOCHUS
OpraHUYECKUX
COCTUHEHUH.
11. | YruneBoaopoms [Ipesenranus. [IpoGnemuas OK 10
JIEKIIHA.
12. | Xumust W OpraHmsMm VYpoxk-koHpepenuus OK 10
yeJIoBeKa.
13. | Knerka - CTpyKTypHO — Jlexuus-Bu3yanu3anus OK 10
(GyHKIIMOHATbHAS SAMHHIIA
JKH3HH.
14. | HacnencrBeHHOCTH u AHanmu3 KOHKPETHBIX CHUTyaluH, OK 10
H3MCHYHUBOCTD MPOOJIEMHBIN CEMHHAP
15. | I'unore3bl Huckyccus OK 10

HpOI/ICXO)KIleHI/Iﬂ JKNU3HU HaA
3emte.
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