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Pabouas nporpamma yuebHOro npeamera EcTecTBo3HaHue pa3padoTaHa Ha
ocHoBe dDenepanbHOro rocygapcTBEHHOro oOpaszoBarenbHoro cranaapra (GI'OC)
cpennero npodeccuonaibHoro odpaszopanus (CIIO) no cnenuanbHoctu 54.02.02
JlekopaTUBHO — TPHUKIAJAHOE MCKYCCTBO M HAPOJHBIE MPOMBICIBI (IO BHUAAM),
YTBEPKJIEHHOTO TpHKa3oM MuHucrepcTBa oOpa3zoBaHus U Hayku Poccuiickoii
®enepaunu ot 27.10.2014r Ne 1389, mnpukaza MunoOpHayku Poccun ot
23.08.2017 Ne 816 «O06 ytBepxkaenun I[lopsiika MpUMEHEHUs OpraHU3AlUSIMHU,
OCYUIIECTBIISIOIMMUA 00pa30BaTEIbHYIO JIESITENIbHOCTh, JIEKTPOHHOTO OO0y4YeHUs,
JMCTAHIIMOHHBIX o0Opa3oBaTeIbHbIX TEXHOJOTUI npu peanuzaiuu
00pa30oBaTEeIbHBIX TPOTPaMM».
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1. MACHOPT PABOYEM NPOT'PAMMBI YUEBHOI'O ITPEJIMETA

1.1. OobsacTh NpUMeHeHHUs pado4eil MPOrpaMMbl
PaGouas mporpamMma y4eOHOTO TpeaMeTa SBIAETCS YacThlO IPOTPaMMBbI
noAroToBku crenuanuctoB cpeanero 3BeHa (ITIICC3) B coorBerctBUn ¢ GI'OC
CIIO.

1.2. MecTo y4eOHOro npeMeTa B CTPYKType OCHOBHOM
npogeccHOHAIBbHON 00pa3oBaTeIbHOM MPOrPaMMBbI

VYyeOHbIi [peaMET EcrecTBO3HaHuE SIBIIACTCS [IpEeIMETOM
obmeobOpaszoBarensHoro  1wkiaa  IIIICC3  mo  cmemumansHOcTH — 54.02.02
JlexopaTuBHO—TIPUKIIATHOE UCKYCCTBO U HApOIHBIEC IPOMBICIBI (IIO BUJAM).

Pabouas mporpamMmMa yueGHOro npeamera EcrecTBo3HaHue pa3paboTaHa Ha
ocHoBe TpeboBanuit ®I'OC cpemnero obmiero od6pa3oBaHusl, MPEIBIBIIEMbIX K
CTPYKTYpE, COJEpKaHHI0O M pe3yJbTaTaM OCBOEHHUS Y4YeOHOro IpeamMera
EcrectBOo3HaHueE.

VY4eOHbIl mNpeAMeT peaiu3yeTcsi, B TOM 4YHCIE€ C HUCHOJIb30BAaHUEM
ANIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP), TeXHOIOTUM NTHUCTAHITMOHHOTO
oOyuenus ([JOT).

B paboueii nmporpaMmme npeaycMOTPEHO MPOBEACHUE PAKTUUECKUX 3aHATHIA
(MpakTUKyMOB, J1a0OpPaTOPHBIX padOT M HMHBIX AHAJOTUYHBIX BHUAOB Yy4eOHOM
NeATEIbHOCTH) B (OpMe MPaKTUUYECKOM MOATOTOBKM B BHJE BBINOJHEHUS
OTIEIBHBIX BHJOB pabOT, CBSA3aHHBIX C Oyxaymed npodeccroHambHOM
NeSATEIbHOCTHIO.

1.3. Ilesiu 1 3agaum y4eOHOT0 MpeaMeTa — TPeOOBAHUSA K pe3yibTaTaM
OCBOEHUsI Y4eOHOro nmpeaMera
B pe3ynbraTte ocBoeHUs yueOHOT0 peaMeTa, 00yJarommics JOJKEeH
yMeTh:

° OPUEHTUPOBATBCA B  COBPEMEHHBIX HAYYHbIX IOHATUAX U
MH(pOpMaIU €CTEeCTBEHHOHAYYHOTO COJICPIKAHMUS;
° paboTaTh C €CTECTBEHHOHAay4YHOU MH(pOpMAaIMEl: BIaJeTh METOJIaMU

MOWCKA, BBUICIATh CMBICIOBYIO OCHOBY H  OIIEHHBAaThb  JOCTOBEPHOCTh
uHdopMaIuy;

o WCITIOJIb30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS B MOBCEIHEBHOW JKU3HU
Uil oOecrieueHrsi 0€30TaCHOCTH  JKU3HENESTEIbHOCTH, OXPaHbl  370POBBS,

OKpY’KafoIIel CpeIbl, SHEPTOCOCPEIKEHHU S,

3HATb:
L OCHOBHBIC HAYKH O IPpUPOAC, UX O6IHHOCTB N OTJIMYMA,
L4 CCT€CTBCHHOHayQHBIﬁ METOA IIO3HAHUA MU €Ir0 COCTaBJIAIOIIUC,

€IVMHCTBO 3aKOHOB IIPUPOJIbI BO BeeneHHou;
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L B3aUMOCBA3b MCKAY HAYYHBIMU OTKPBITHAMHA U PA3BUTUCM TCXHHUKH H
TGXHOJ’IOI‘Hﬁ; BKJIaZ  BCJIMKHUX  YUYCHBIX B q)OpMI/IpOBaHHe COBpeMeHHOI\/’I
CCTGCTBGHHOHay‘{HOI?I KapTHUHBI MHpPa

OcBoenue cojepkaHusi yueOHOro mpeameTa o0ecrnedunBaeT (POpMUPOBaHUE
OOIIMX KOMIETECHIIUH.

OO0mue KOMIETSHITUN
(B cootBetcTBUU ¢ PI'OC CITO 1o cnenuaaIbHOCTH)

OK 10. Ucnonws3oBaTh YyMEHHS W 3HAHUS YYEOHBIX TUCHUIUIMH (eaepaabHOro
roCyapCTBEHHOT0 00pa30BaTENbHOTO CTaHIapTa CPEAHEro 001Iero oopa3oBaHus
B MTPO()ECCUOHAIILHOMN JCSITEIbHOCTU

1.4. Koin4yecTBO 4acOB HA OCBOEHHE MPOrpaMMbl y4e0OHOTI0 peaMeTa
MaxkcumanpHas yueOHas Harpy3ka oOydaromierocs - 96 4acoB, B TOM UHUCIIE:
— oOs3arenpHas ayIuTOpHAs yueOHas Harpy3ka oOydaromierocs: — 64 daca;
— caMoCTosTeNbHAs paboTa oOydaromerocs — 32 Jaca.

B ToM umncne yacoB BapuaTuBHO# 4actu yueOHbIx 1ukioB [IIICC3: nHe
IIPEAYCMOTPEHO.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEIMETA

2.1. O0bem yueOHOro mpeamMera u BUAbI y4eOHOUH padoThI

Buj yueOHoii padoTnl Oo0bem
4acoB

MaxkcumasnbHasi yueOHAas HArpy3Ka (Bcero) 96
Oo0s13aTesibHAs ayIMTOPHAsA y4eOHasi Harpy3Ka (Bcero) 64
B TOM YHCJIE!
MPaKTUYECKUX 3aHATUN 16
CamocrosiTesibHasg padoTa o0yuawinerocs (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
[IpomexyrouHas aTrtectanus B popme 1uddepeHIMpoBaHHOIO 3a4eTa

[IpopunbHOEe wu3ydeHHe 001Ie00pa3oBaTeIbHON y4eOHOTO MpeameTa
EcTecTBO3HaHME  OCYIIECTBISIETCS  OTOOPOM  JMIAKTHYECKUX  CIUHUIl B
3aBUCHUMOCTH OT BaXXHOCTH TeM i crnenuaibHocTu 54.02.02 [IekopaTuBHO—
MPUKIIAHOE UCKYCCTBO U HAPOHBIE MPOMBICIIHI (TI0 BUIAM).
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«Camapckuil rocyapCTBEHHBIN KOJUIEK CEPBUCHBIX TEXHOJOTUHN U TU3aliHa»

2.2. TemaTu4yeckuii IJIAH U coiep:kaHue yueOHOro npeamera EcrectBosHanme

HaumenoBanmue pasnesioB u tem | Cogep:xanue yueOHOro MmarepuaJa, jadopaTopHabie padoThl U O0bem yacon YpoBeHb
NpaKTHYeCKHe 3aHATHS, CAMOCTOSITeIbHAs padoTa o0yuyaommxcs, OCBOCHHS
KypcoBasi padora (mpoekr)
2 3 4
BJIOK ®U3UKA 34
Pa3nes 1. Mexanuka 10
Tema 1.1. ®u3zuka — | Coaepkanue y4eOHOro MaTepuajia 1
(pynrameHnranbHasi HayKa o 1 | ®dusuka — pyHaaMeHTaIbHAs HayKa O MPUPOJIE 1
npupoje. 2 | EcTecTBeHHO-Hay4YHBIA METO]] TIO3HAHMSI, €M0 BO3MOKHOCTH U T'PAaHUIIBI 1
IPUMEHUMOCTH.
3 | EnuHCTBO 3aKOHOB IPHUPOJIBI U COCTABA BellecTBa Bo BeeneHHOM. 1
4 | OTkpbITHS B (PU3HKE — OCHOBA MPOTpecca B TEXHUKE U TEXHOJIOTHU 1
MIPOU3BO/JICTBA.
Coaep:xanue yue0HOro MaTepHaJia 2
Tema 1.2. 1 | Mexannueckoe nBuxenue. CucreMa orcyeTa. 2
Kunemarnka. Mexannieckoe 2 | Tpaexropus asuxenus. I1yts. Ilepememienue. Papaomeproe 2
JABUKEHHE. IPSIMOJIMHEHHOE JIBHKEHUE.
3 | CxkopocTb. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS. 3aKOH
cnoxeHus ckopocteil. CpeiHss CKOPOCTh IPU HEPABHOMEPHOM
JIBUKCHHH.
CamocrosiTeibHas padora odyuarommxces Ne 1 1
Buael nermxenus. [IpumeHeHne 1BHKEHNS B TEXHUKE.
Conep:xanue yueOHOro MaTepHaJia 1
Tema 1.3. Junamuka. |1 | Macca u cuna. B3aumonerictue Ten. 3akOHbI TUHAMUKH. 1
Macca u cuna 2 | Cuiibl B mpupozie. 3aKOH BCEMUPHOTO TATOTEHMS. 1
IIpakTuyeckoe 3ansaTue Ne 1 (B ¢popMe npakTHYECKOH NOATOTOBKH) 1
VccnenoBanye 3aBUCUMOCTH CHJIBI TPEHHS OT MaccChl Tella
CamocrosiTeibHas padoTa odyuyarommxcsi Ne 2 1

Pemenue 3amay o teme.
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Tema 1.4. Conep:kanue y4eOHOT0 MaTepuaJia
3aKoHbI COXpaHeHHs B 1 | Umnynbce Tena. 3akoH COXpaHEHUs UMITYJIbCa.
MeXaHMKe. 2 | Pabora u aHEeprus. 3aK0OH COXpPaHCHUS YHEPTHUH.

CamocrtosiTeibHass padora odyuarommxcest Ne 3
[TpruMeHeHne 3aKOHOB COXPAaHEHUs B MEXAHHKE.

KonTposbnas paGora Ne 1

MexaHuka.
Pa3nes 2. OcHOBBI M0OJIeKYJISPHOMH (GU3NKH U TEPMOJIMHAMMKH.
Tema 2.1. Conepxanue yueOHOIro MaTepuasia
Mouaekyasipuas ¢puznka 1 | AtomucTrueckas Teopusi cTpoeHus BelecTsa. HaOmro1eHus U OMbITHI,

ITOATBEPKIAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOCHME BelecTBa. Maccsl
U pa3Mephl MOJIEKYI. TernoBoe IBMKEHUE YaCTHUIl BEILIECTBA.
bpoynosckoe aBuxkenue. Mneansublii ra3. TemnepaTypa kak mepa
CpeIHEeN KMHETUYECKON SHEPIrUU YacTUL. Y paBHEHUE COCTOSHUS
uJeanbHOro raza. Moaenb xKuakoct. [IoBEpXHOCTHOE HATSKEHHUE U
CMauyMBaHUE.

CamocrosiTesibHas padoTa odyuaromuxcs Ne4 Kpucraminaeckue u
amop(HbIe BEelIeCTBa.

Conep:xxanue yueOHOTro MaTepuaJia

Tema 2.2. 1 | Buyrpenssis sHeprus. PaboTa u Teninootada Kak criocoobl U3MEHEHUs
Tepmogunamuka BHYTpEHHEN dHepruu. I1epBrlil 3aKOH TEPMOIMHAMHUKHU.
CamocrositeibHas padora o0y4yarommxces Ne 5 Tennossle

MalllHbI 1 UX TPUMCHCHUC.

Pa3nes 3. OCHOBBI YJICKTPOANHAMHUKH.

Tema 3.1. Conep:xanue yueOHOro MaTepHaJia
JIEeKTPOCTATHKA 1 | B3aumopaelicTBUE 3apsSHKCHHBIX TEN. DIEKTPUUECKUA 3apsi. 3aKOH
COXpaHEHUs JIEKTPUYECKOro 3apsaaa. 3akoH Kynona.
DIIEKTPOCTATUYECKOE MOJIE, €0 OCHOBHBIE XapaKTEPUCTUKHU U CBS3b
MCXKIYy HUMHU.
2 | [TpOBOHHUKH M H30JISTOPHI B DJIEKTPOCTATUICCKOM ITOJIC.
DJNeKTpUUecKasi EeMKOCTh KOHJEHCATOpa. DHEPrus
AIIEKTPOCTATUYECKOTO MOJIS.
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3 | [locrosiHHbIH AnekTprdeckuii Tok. Cujia Toka, HalpspKeHUE,
ANEKTPUUECKOE COMPOTHUBIICHHE. 3akOoH OMa ISl yJacTKa LU U
ITOJIHOM AJIEKTPUYECKOM LIeTH.
4 | Pabota 1 MOIIHOCTb MOCTOSIHHOTO TOKa. 3akoH [[xoyns—Jlenna.
5 | JIelicTBHS 2JIGKTPUUECKOTO TOKA.
IIpakTyeckoe 3ansaTHe Ne 2 (B ¢popMe NpaKTHYECKO MOATOTOBKH) 1
COopka 31eKTpUUYECKOil LIeTI U U3MEPEHHE CUIIBI TOKA U HAIPSKEHUS Ha ee
pPa3IUYHbBIX YYacTKax.
CamocrosiTesibHas padora o0yuarmmuxcs Ne 6 1
BosznelicTBue 3J1€eKTPHUECKOr0 TOKA Ha OpraHU3M 4eJIOBeKa. DJIEKTPOTAaBMa.
Tema 3.2. Coaep:xanue yueOHOTro MaTepHaJia 1
MarnuTtHoe 1moJie 1 | MaruuTHOE 10Jie M €T0 OCHOBHBIE XapaKkTepucTuku. JlelicTBue
MarHMTHOTI'O T0JIsl Ha MPOBOJHUK C TOKOM. 3aKOH AmIepa.
OnekTpoasurarens. Cuiia Jlopenna.
2 | SIBneHue 3IEKTPOMArHUTHOW MHAYKIMH. 3aKOH 3JEKTPOMAarHUTHOU
uHaykuuu. ITpasuiio Jlenna. DHeprusi MarHUTHOTO NOJIS.
CamocrosiTeibHast padoTa odyuyarommxcesi Ne 7. 1
Camonnaykuus. MTHAYKTHBHOCTB.
Koutpoabnas padora Ne 2 1
DNEKTPUYECKUE SBICHUS.
Pa3ne 4. KosieOaHusi 1 BOJTHBI. 10
Conep:xanue yueOHOTro MaTepuaJia 2
Tema 4.1. 1 | CBoGoansle konebanus. [lepuon, yacToTa n aMIIUTYAA KOJIEOAHUH.
Mexann4deckue KoaeOaHUS U ["apmonnueckue konebanus. MareMaTH4ECKHUI U IPYKUHHBIN
BOJIHBI MasiTHUKH.
2 | IIpeBparieHne SHEPTrUuM MPH TAPMOHUIECKHUX KOJICOAHSIX.
MexaHnueckue BOJIHbI U UX BUJIbl. 3BYKOBBIE BOJIHBL. Y JIbTPa3BYKOBBIE
BOJIHBI.
IIpakTnyeckoe 3ansaTHe Ne 3 (B popmMe NPaKTHYECKOI MOATOTOBKH) 1
W3yueHue koneOaHU MaTeMaTHYeCKOro MasgTHHKA.
CamocrosiTeibHas padora o0yuyarommxcs Ne 8. YapTpa3Byk u 2

€ro UCII0Jb30BaHHUC B MEIUIIMHC U TCXHHUKCE.

10
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Tema 4.2.
DJIeKTPOMATrHUTHBIE KOJIeOaHNs
¥ BOJIHBI

«Camapckuil rocyapCTBEHHBIN KOJUIEK CEPBUCHBIX TEXHOJOTUHN U TU3aliHa»

Conep:kanue y4eOHOT0 MaTepuaJia

1

CBo0oaHbIe eKTpoMarHuTHeIE Kojebanus. KonebarenbHbIi KOHTYD.
®opmyna TomcoHa. BeiHyX/I€HHBIE 37I€KTPOMarHUTHBIE KOJICOaHMUS.
["apMoHHMYECKHE IEKTPOMATHUTHBIC KOJICOaHUs. DIIEKTPUICCKUIT
pe30HaHC

ITepemennslil Tok. Dnekrporeneparop. [lonydyenue u nepenaua
3JIEKTPOIHEPTUH.

BJ'ICKTpOMaFHI/ITHOG I10JIC. BJICKTpOMaFHI/ITHLIe BOJIHBI. CKOpOCTB
SJICKTPOMArdMTHBIX BOJIH.

CamocrosiTeibHas paGora odyuarommxcs Ne 9

[TpoGnemsl sHEprocOepexkenust. [IpuHIUTIBI paguoCcBsI3u U
TEJICBUICHHUS.

CamocrosiTeibHas padora odyuarommxcest Ne 10

Hcnonp30BaHue JIEKTPOMAarHUTHBIX BOJIH PA3IMYHOTO AHANa30Ha B
TEXHUYCCKHX CPCACTBAX CBA3HU, MCAUIIUHEC, IIPU U3YYCHHUU CBOMCTB
BEIIECTBA.

Tema 4.3.
CaeroBbI€ BOJHBI. JINH3BI.

Coaep:xxanue yueOHOro MaTepuaJia

1. | Pa3BuTHe npeacTaBiIeHU 0 IPUPOE CBETa. 3aKOHBI OTPAKEHHS U
IIPEJIOMJICHUS CBETA.
2. | JIunzpl. @opmyIia TOHKOH JIMH3HI.

IIpakTyeckoe 3ansaTHe Ne 4 (B popmMe NPaAKTHYECKOH MOATOTOBKH)
W3yuenue untepdepeHnn u qudpakiium CBeTa.

Paspen 5. DiieMeHTHI KBAHTOBOM QU3HMKH.

Tema 5.1. Conep:xanue yueOHOro MaTepuaJia
KBaHTOBbI€ CBOJICTBA CBeTA. 1 \ KBanrtoBas runoresa [Inanka. @orosnekrpudeckuii 3hdexr.
Tema 5.2. Conep:xanue yueOHOTro MaTepuaJia

Du3uKa aTOMAa U AaTOMHOI0 A/Apa

1

Monenu ctpoenus atoma. OnsiT Pesepdopaa.
PannoakTHBHOCTE.

11
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2 | ®usuka aTOMHOTO fA]Ipa U JIeMeHTapHbIX yacTuil. COCcTaB U CTPOCHUE
aTOMHOTO s7pa.

CamocrosiTeibHas paGora odyuyarommxcs Ne 11. 1
PannoakTuBHBIEC N3IIy4eHUS U UX BO3/JCHCTBUE HA )KUBbIE OPTaHU3MBI.
KontpoabHnas padora Ne3 1
TKP o 610xy ®U3NKA
Baok XUMMUSI. 29
Pazgen 1. O0mas u Heopranuvdeckass XuMusl. 13
Tema 1.1. OcHoBHBbIe OHATHA U | Coaep:kaHue yueOHOr0 MaTepHaJia 1
3aKOHbI XUMHH 1 | [Ipenmer xumuu. BemectBo. AToM. Mosekyna. XUMHUECKUA AIEMEHT U

(OpMBI €ro CyIIeCTBOBAHUS

IIpocTsle u cioXkHbIE BenlecTBa. AJUIOTPOIINS U €€ IPUYNHBL.

3 | U3mepenue BemecTBa. OCHOBHBIE 3aKOHBI XUMHH. Macca aTOMOB |
MOJIEKYJ. ATOMHas equHUIa Maccbl. OTHOCUTEIbHBIE AaTOMHAS U
MoJekyisipHas Maccel. KonmuectBo Bemectsa. [locrosiHHas ABoraapo.
MosnsipHast macca. 3akoH ABoraJipo. MosisipHbIil 00beM ra3os.

4 | PacueTsl o XuMu4ecKUM (popmyrnam. 3aKOH COXpaHEHHUS MacChl

BEILIECTBA.
CamocrosiTesibHas padora o0yuaromuxcest Ne 12. 1
Pemenne 3a1a4 Ha nepBOHAYAIIBHBIE XMMUYECKNE TTOHATHUS U 3aKOHBI.
Tema 1.2. [lepuoguyecknii 3akon | Coaepxxanue y4eOHOIro Marepuasa 1
u llepuoauyeckas cucrema 1 | Otkpeitue Ileproguueckoro 3akoHa. I[lepuonuueckas cucrema
XuMu4yeckux djaementos JI. U. XxuMHueckux 3aemeHToB JI. . Menaencena.
MenneneeBa 2 | 3nauenue [leproanueckoro 3akoHa u Ilepuoanueckoil cucteMsl

XUMHYeCKHX aemeHToB . M. MenaeneeBa s pa3BUTHS HAYKH U
ITOHUMaHUsl XUMUYECKON KapTUHBI MUPA.

Tema 1.3. Ctpoenue BemectBa | Coaep:kanue yueOHOro MaTepuaJia 1
1 | KoBaneHTHas cBs3b: HEMOsApHAs U nolisipHast. loHHast cBsi3b. KaTHOHBI
1 aHUOHBI.
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2 \ Mertaumnueckas cBsi3b. BojgopoiHas CBs3b

Tema 1.4. Bona. PacTBopbl.

Coaep:xanue yueOHOTro MaTepuaJia

1 | Bogxa B mpupoje, ObITY, TEXHHKE U Ha MPOU3BoACTBe. Pusndeckue u
XUMHYECKHE CBOMCTBA BOJbl. ONIpecHEHNE BOBI. ATrperaTHble
COCTOSIHMS BOJBI U €€ IIEPEXOABbI U3 OJHOI0 arperaTHOro COCTOSIHUSA B

Jpyroe.

2 | Xumuueckue peaknud. [ToHsITHE 0 XUMUYECKON peakiuu. TUIIbI
XUMHUYECKUX peakiuii. CKOpoCTh peakiuu U (aKTOphl, OT KOTOPBHIX OHA
3aBHCHT.

CamocrosiTesibHast padora o0yuarommuxcs Ne 13.
Pemienne pacueTHBIX 3a7a4 Ha PACTBOPHI.

Tema 1.5. Heoprannieckue
CoOeIMHEeHHUs

Conep:xanue yueOHOIro MaTepuaJia

1 | Knaccudukarus HEOpraHUYECKUX COCTMHEHUIN U UX CBOMCTBA. OKCHUIBI,
KHCJIOTBI, OCHOBAHHSI, COJIH.

2 | [Tonstue o ruaponuse coneit. Cpeaa BOJHBIX paCTBOPOB COJICH: KUCIas,
HeWTpasibHas, nienovHas. Bogopoaueii mokasarens pH pactBopa.

3 | Meramrel. O6mume pr3udecKre U XUMAYECKHUE CBOMCTBA METAJIIOB.

4 | Hemeramnsl. OOmias xapaKTepUCTHKA IJIaBHBIX MOATPYIII HEMETAIIIOB
Ha MpUMepe raJoreHoB.

IIpakTu4yeckoe 3ansaTue Ne S (B popMe npakTHYECKOM NOATOTOBKH)
Omnpenenenne pH pactBopa coneil.

IIpakTuyeckoe 3ansaTue Ne 6 (B popMe npakTHYECKOH NOATOTOBKH)
B3anmonencTere MEeTauioB ¢ paCTBOPaMU KHUCIIOT U COJIEH.

CamocrosiTeibHas paGora odyuarommxcs Ne 14,
Baxueiimne coegMHEHUsI METAJUIOB U HEMETAJIJIOB B IPUPOJIE U
XO3STMCTBEHHOH IeITeNLHOCTH YeI0BEKa.

KonTposbnas padora Ne 4.
Heoprannueckas xumusi.

Pazpnen 2. Opranunyeckasi XuMusi.

16
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Tema 2.1. Oprannyeckue
coeIMHEeHUs

Conep:kanue y4eOHOT0 MaTepuaJia

1

OCHOBHBIE TIOJIOKEHUSI TEOPUU CTPOCHUSI OPrAHMUYECKUX COCIUHEHUM.
MHuoroo6pasue opranndeckux coenuuenuid. [lonsitue nzomepun.

VYranesonoponsl. IIpenensubie u HenpeneabHble YIIIEBOAOPOIbl. Peakuus
nosmmepusanuu. IIpupoaHsle HCTOYHUKN YTIIIEBOLOPOAOB.
VYrieBonopoasl Kak OCHOBA MEXAYHAPOJHOIO COTPYIHUYECTBA U
BO)XKHEHIINK UCTOYHUK (hopMupoBanHus Oromxera PO.

Kucnopoaconepxamue opranndeckue seniectsa. [Ipeacrasurenu
KHCJIOPOACOAEPIKAILUX OPIraHUYECKUX COEMHEHHIH: MEeTUIIOBBII U
STUJIOBBII CIIUPTHIL, TIMLEPHUH, YKCYCHAs KUCIOTA. JKUPBI KaK CIOXKHbBIE

UPBL

VYTIeBoIbI: TII0K03a, KpaxMaJl, [EeJIIHI03a.

A3oTcoepkaniue OpraHundecKiue COSTMHCHUS. AMUHBI, aMUHOKHCIIOTHI,
6enku. CtpoeHue u Ouonoruyeckast GyHKIUS OETKOB.

IInacTtmaccel u BojokHa. [loHaTHe 0 macTMaccax U XMMUYECKHX
BOJIOKHax. HaTypaJ'II)HBIG, CHUHTCTUYCCKUC N UICKYCCTBCHHLIC BOJIOKHA.

CamocrosiTesibHas padora o0y4yarommxcs Ne 15.
AJIKOTOJIb U QJTKOTOJIU3M.

Tema 2.2. XuMus 4 ;KU3Hb

Conep:xxanue yueOHOro MaTepuaJia

1

XUMHA U OpraHn3M 4€JI0BCKaA. XHUMHUYECKHUE DJIIEMEHTEI B OpraHnu3me
yenoBeka. Opranuyeckue U Heopranudeckue Bemectsa. OCHOBHbBIE
JKU3HEHHO HEOOXOIUMBIE COSTMHEHUS: OCTTKU, YTIIEBOIbI, KUPHI,
BUTAaMUHBI. YTIIEBOJbI — TJIaBHBIA UCTOYHUK YHEPTHH OpraHu3Ma. Poib
’KHPOB B OpraHu3Me. XOJIIECTEPUH U €T0 POJIb B 3I0POBhE YEIIOBEKA.
MuHepanbHbIE BEIIECTBA B MPOIYKTaX MUTAHUS, MUIIEBBIC JOOABKH.
COanancupoBaHHOE MUTAHUE.

Xumus B 0biTy. Boga. KadecTBo Boabpl. MoMoIIMe U YUCTSAIINE CPEICTBA.
[TpaBuna 6e30macHOM pabOTHI CO CPEACTBAMU OBITOBON XUMUH.

CamocrosiTeibHasi padoTa o0yuarwmmxcs Ne 16.
Posib XMMUYECKHX 37IEMEHTOB B )KM3HU pacTeHUH. Y 100peHus. XuMu4yeckue
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Cp€acTBa 3alIUTHI paCTCHHﬁ.

KonTposbnas padora Ne 5
TKP o 61oxky XUMUSI.

baoxk BUOJIOI' A

Pasznen 1. Buojorus - COBOKYIIHOCTH HAYK 0O JKHBOI1 npupouae.

Tema 1.1 )KuBasi npupoga kak | Cogep:xxaHue yueOHOro MaTepuaJia

00LEKT H3YHeHHsl GHOJIOTHH. 1 | Meroasl HCceJOBaHUS KUBOM TIPUPOILI B Grosoruu. OnpeseneHue
KU3HHM (C IPUBJIEYECHUEM MATEPUANIA U3 Pa3aeaoB (DU3HKU U XUMHUH).

2 | YpoBHH OpraHU3aIluy KA3HH.

Pasznea 2. Knerka.

Tema 2.1 CTpoeHue KIeTKH Coaep:xxanue yueOHOro MaTepuaJia

1 | Uctopus uzyuenus kiaeTku. OCHOBHBIE MOJIOKEHUSI KIIETOUHOM TEOpHUH.
Knetka — cTpykTypHO-(DyHKIIMOHANBbHAS (dTIEMEHTapHAas) €IUHUIA
JKA3HU.

Crpoenue kietku. [IpokapuoTsl U 5yKapuOThl — HU3IIKUE U BBICIINE
KJIETOYHBIE OpraHu3Mbl. OCHOBHbBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIIETKH
JYKapHUOT.

2 | IloBepxHOCTHBIN ammapar. CXxeMaTHYHOE OMMCaHHUE KUKOCTHO-
MO3aUYHON MOJIENH KIIETOYHBIX MeMOpaH. [{uromniasma — BHYTpEeHHSS
cpena KJIETKH, opraHou bl (opranesuisl). Kinerounoe siapo. OyHKIUS
A/lpa: XpaHEeHHEe, BOCIIPOU3BEICHUE U IIepeiada HacIeACTBEHHOM
uH(popMaluuy,

peryJsius XMuMUYECKONM aKTUBHOCTH KJIETKH.

CamocrosiTesibHast paGora odyuarommxcs Ne 17.
CrpykTypa 1 GyHKIIUHA XPOMOCOM. AYTOCOMBI M MTOJIOBBIE XPOMOCOMBI.

IIpakTyeckoe 3ansaTue Ne 7 (B ¢popmMe NpaKTHYECKO MOATOTOBKH)
Ha6J'IIO,ZleHI/Ie KJIETOK paCTeHI/Iﬁ H ) KUBOTHBIX IO MUKPOCKOIIOM Ha I'OTOBBIX
MUKpOIIpEnaparax 1 ux ONUCaHHe.
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CpaBHCHI/Ie CTPOCHUS KIIETOK paCTeHI/Iﬁ " ) KMBOTHBIX.

Tema 2.2 XUMHYECKHH COCTAB
KJIETKH.

Coaep:xanue yueOHOro MaTepuaJia

1

MarepuanbHO€ €IUHCTBO OKPYXKAIOLIEr0 MUPa U XUMUYECKUN COCTAB
KUBBIX OpPraHU3MOB. bronornyeckoe 3HaueHNE XUMUYECKIX
arieMeHTOB. Heoprannueckue BelecTBa B cOCTaBe KIETKU. Poib BOzbI
KaK pacTBOPUTEIISI 1 OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH cpelibl
opranu3MoB. Heopranuueckue HOHBI. YTJIEBO/bI U JIUIUABI B KIIETKE.
CrpykTypa

u Ouosornueckue GyHKIUN O0€IKOB. AMUHOKHCIOTHl — MOHOMEpPBI
6enkoB. CTpoeHue HyKJICOTUIOB U CTPYKTYpa MOJUHYKJIEOTHIHbBIX
uneneii JIHK u PHK, AT®.

Bupycsl u 6akrepuodaru. Heknerounoe ctpoeHne, )KU3HESHHBIN UK U
€ro 3aBUCUMOCTb OT KJIETOYHBIX (popM ku3HU. Bupycsl — Bo30yauTenu
MH(EKIMOHHBIX 3a001€BaHUM; TOHATHE 00 OHKOBHUpYCAaX.

CamocrosiTesibHast padora o0y4yarommxcs Ne 18.
Bupyc nmmynonedpunura yenoseka (BIUY). [Ipodunakruka BIY-
UH(EKIHH.

Pazjnen 3. Opranusm.

Tema 3.1 Opranusm — eanHoe
neJjoe.

Conep:xxanue yueOHOro MaTepuaJia

1

MHuoroo6pa3ue opranuzMoB. OOMeH BEIECTBOM U YHEPTUECH C
OKpYXKarolIel cpeioil kKak HeoOX0IUMOE YCIIOBUE CYIIECTBOBAHUS
KUBBIX cUCTeM. CITOCOOHOCTH K CaMOBOCITPOM3BEICHUIO — OJIHA U3
OCHOBHBIX 0COOCHHOCTEH JKUBBIX OPTaHHU3MOB.

JleneHne KIeTKu — OCHOBA pOCTa, Pa3BUTHUS U Pa3MHOKECHHUS
opranu3moB. becnionoe pazmuoxenue. [1omoBoit mporecce 1 noysoBoe
pasMHOkeHue. OII0A0TBOPEHHE, €r0 OMOJIOTHYECKOe 3HAUCHHE.

[TonsiTrie 06 MHAMBUAYAIBHOM (OHTOTEHE3), SMOPHOHAIBHOM
(sMOpuoOreHes) u MOCTIMOPHUOHATBHOM pa3BUTHH. MHIMBUAYaTbHOE
pa3BUTHE YEJIOBEKA M €r0 BO3MOKHbIE HAPYILICHUS.

Tema 3.2 HacjieACTBEHHOCTH U

Coaep:xanue yueOHOro MaTepuaJia
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H3MEHYUBOCTH OPraHu3smMoB.

OO61ue npeacTaBiIeHus O HACIEACTBEHHOCTH U U3MEHUYUBOCTH.
['eneTnyeckasi TEPMUHOJIOTHS M CUMBOJIMKA. 3aKOHOMEPHOCTH
HacsnenoBanus. HacnenoBanue npusHakoB y uenoBeka. [onoBeie
xpomocomsl. CLieIIEHHOE € 110JIoM HaclieoBanue. HacnencrBeHHbie
00J1e3HU YeIoBeKa, UX MPUUHUHBI U poduiiakTuka. COBpeMEHHbIE
MIPE/ICTABJICHUS O T€HE U T€HOME.

['eneTrnyeckue 3akOHOMEpHOCTH M3MeHYNBOCTU. Knaccudukamus popm
W3MEHYMBOCTH. BinsiHue MyTareHoB Ha OpraHU3M 4YeJIOBEKa.

[Ipenmer, 3agaun U METO/IbI CENEKIMU. | eHETUUECKUE 3aKOHOMEPHOCTH
ceneknun. Yuenue H. . BaBunioBa o nieHTpax MHOrooopasus u
MPOUCXO0XKICHUS KYJIbTYPHBIX pacTeHuidl. buotexnosorus, ee
JIOCTH>KEHUS], IEPCIIEKTUBBI Pa3BUTHUA.

CamocrosiTesibHas paGora odyuarommxcs Ne 19.
buorexnosnorus u reHHas nHXXeHepusi — TexHosorun XXI Beka.

IpakTnueckoe 3ansitue Ne 8
Pemenne OJIEMCHTAPHBIX TCHECTHYCCKUX 3a1a4.

Pasznen 4. Bun.

Tema 4.1
IBOJIOIHOHHAS TEOPHS.

Conep:xxanue yueOHOro MaTepuaJia

1

DBOJIIOLMOHHAS TEOpUs U €€ poJib B POPMHUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAy4YHOM KapTUHbI Mupa. Bun, ero kpurepuu. [omymsanus
KaK CTPYKTYpHasl €IMHUIA BUAA U HBOMOLNN. CHHTETHYECKAs TEOpUs
sBosronuu (CTD). JIBrKyIue CUitbl BOJIONHH B cO-0TBeTcTBUM ¢ CTD.
PesynpTatsl aBonmonnu. CoxpaHeHHe MHOrooOpas3usi BUJJOB KaK OCHOBA
ycToiuuBoro pazsutus 6uochepsl. [lpuunHbl BBIMUpaHUs BUOB.
buonornueckuii mporpecc 1 GMOIOTUYECKHA perpecc.

['MnoTte3sl MPOUCXOKACHUS KU3HU. Y CII0KHEHUE KUBBIX OPTraHU3MOB
Ha 3emMJie B MPOLIECCE IBOTIONNU. AHTPONOTEHES U €0
3aKOHOMEpPHOCTH. J[oKa3zaTenbCTBa POJCTBA

YCJIOBEKA C MIICKOIIUTAOIINMHU ) KUBOTHBIMU. DKOJOrnYecKue q)aKTOPI)I
AHTPOIIOTeHE3a: YCIOKHEHUE MONYIALUOHHON CTPYKTYpPbI BUJIA,
M3TOTOBJICHHE OPYAUN TPpyAa, MEPEX0J OT
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PaCTUTEJILHOTO K CMEIIAHHOMY THUITY TUTAHUS, UCIIOJIb30BAHUE OTHA.
[TosiBNIEHME MBICTUTEIBHON IESITENBHOCTU U YIEHOPA3AEIbHON PEYM.

CamocrosiTesibHas pabora odyuarommxcs Ne 20.
[TpouncxoskaeHne yenoBeyecKux pac.

IIpakTnyeckoe 3ansitue Ne 9 (B popme npakTuUeCKOi MOATOTOBKH).
Ornucanne ocoOelt Buaa Mo MOppoIorHIecKOMy KPUTEPHIO.
IIpakTuyeckoe 3ansTue Ne 10 (B popme nNpakTHUECKOii MOATOTOBKH).
Anamms u OLICHKA PA3JIMYHBIX I'MIIOTE3 NPOUCXOXKIACHUSA )KU3HHU U YCIIOBCKA.

Paszneu 5. DxocucreMbl.

Tema 5.1 IKojorus

Coaep:xanue yueOHOIro MaTepuaJia

1 | [Ipenmer u 3a1a4u 3KOJIOTUU: yUYEHUE 00 3KOJOTHUECKUX (haKTOpax,
y4EeHHE 0 cO00IIecTBaX OPraHU3MOB, ydeHHUE 0 Orocdepe.
Okosorndyeckue pakTopbl, 0COOCHHOCTH UX BO3JECHCTBUS.
DKoJIoru4ecKas Xxapaktepuctrka Buja. [ToHsTue 00 IKOIOrH4ecKux
cucremax. Llenu nuranus, Tpopudeckue ypoBHu. broreoneHnos kak
HKOCHCTEMA.

CamocrosiTesibHas pabora odyuarommxcs Ne 21,
[MTomynsimus kak equHUIA OMOIOTHYECKOM SBOTIOLIUH.

IIpakTuyeckoe 3ansaTue Ne 11 (B popMe npakTHuecKkoii MOATOTOBKH).
CocraBieHue cxeM Nepeiaud BelecTB U SHEPruH (1ieTei MUTaHus).
IIpakTuyeckoe 3ansaTue Ne 12 (B popMe npakTHuecKkoi MOATOTOBKH).
Pelenne 5K0JI0rMYeCcKux 3a1ay.

Tema 5.2
buocdepa

Coaep:xxanue yueOHOro MaTepuaJia

1 | buocdepa — rnobanbHast skocucrema. Yuenue B. . Bepnanackoro o
ounocdepe. Ponsb sxuBbeIX opranu3moB B 6nochepe. buomacca.
buonorudeckuit KpyroBopoT (Ha mpuMepe KpyroBopoTa yrieposa).
OcCHOBHBIE HaIIPaBJICHUS BO3/ICHCTBHS YeJIOBEKa Ha Onocdepy.
Tpancdopmaiust ecTeCTBEHHbBIX IKOJOTHUeCKuX cucteM. OcoOeHHOCTH
arposKOCUCTEM (arpoIieHO30B).
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CamocrosiTejibHas padoTa o0yuyawmuxcst Ne 22, 2

3anoseanuku Camapckoit o0nacTu.

IIpakTnyeckoe 3ansiTue Ne 12 (B popMe npakTH4eCKoii MOATOTOBKH). 1

AHanuM3 ¥ OlleHKa MOCEACTBUN COOCTBEHHOM JIEATEILHOCTH B OKPYIKAIOIIICH

cpeze, TI00aIbHBIX SKOJIOTUYECKHX MPOOJIeM U IMyTeH UX PEeUICHHUs.

JAuddepeHnpoBaHHblii 3aueT 2

HUroro 96
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3. YCJIOBUS PEAVIMBALIMU YYEBHOI'O IPEMETA

3.1. TpeGoBaHus K MaTepHAJBLHO-TEXHHYECKOMY O0ecIe4YeH o
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 cpeacTsa 00ydeHUs: KOMIIBIOTED, TPOEKTOP, IKPaH, IPUHTED.

3.2. MuopmanuoHHoe obecneyeHne
ISl CTY/ICHTOB

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

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

3. Cawmoitnenko I1.U. EcrectBo3nanne. ®usnka: yaeOHUK JJIs1 CTYACHTOB
poecCUOHANIbHBIX 00pa30BaTENIbHBIX OPraHU3allii, OCBAUBAIOIINX MPOPECCUU U
cnenmanpHocTu CI1O0. — M., 2017

4, Cawmoitnenko I1.M. EcrectBo3nanmne. @usuka. COopHUK 3amad: yueoO.
nocodue Juisi CTYIAEHTOB NPOo(EeCcCHOHATBHBIX 00pa30BaTENbHBIX OPTraHU3AIUH,
OCBaMBAIOIIUX

5. benses /. K., Hemmmun I'M., Ky3nenoa JI.LH. u np. buosnorus
(6azoBbIii ypoBenb) [Teker]: 10 kimace. — M., 2014. — 367 c.

6. benses [. K., Heivmmmn ['"M., bopoaun II.M. u nap. buonorus
(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]: ydeOHHK ISl CTyA. YUpexaeHUul cpell. npod. oOpa3oBaHUs. —
M., 2014. - 205 c.

8. [Ma6puensa O.C. Xumus. [Ipaktukym [Teker]: yde6. mocodue. — M.,
2014.-120 c.

Q. IMa6puensu O.C. u ap. Xumus. TecTsl, 3a1aun 1 ynpaxaenus| Tekcr]:
yue0. nmocodue. — M., 2014. — 120 c.

10. Ta6puensa O.C. Xumus. [Tocobue mus moaroroBku Kk EI'D[Tekcr]:
yueb. mocoobue. — M., 2014. — 150 c.

11.  Enkwuna JI. B. buonorus. Bechk mkonpHBIN Kype B Tabnumax [TekcT]:
— 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 IO0.M. CoopHuk TecToBbIX 3afanuii o xumuu|[ Tekct]: yueo.
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 mpodeccuidt W CHENUATbHOCTEH
COLIMAJIbHO-PKOHOMUYECKOTO ¥ TyMaHUTapHoOro npoduien [Tekct]: yueOHUK 1is
CTYI. YUpEXKICHUN cpea. mpod. oopazoBanus. — M.,2014. — 290 c.

17. Cawmoiinenko I1. M. COopruk 3amau mo Qusuke 118 npodeccuid u

crenuaibHOCTE! COLIMATTbHO-9KOHOMUYECKOTO u TYMaHUTapHOTO
npodunei| Tekcr]: yueb. mocobue s CTyHd. YYPEXKICHHM  Cpen.
npod.obpazoBanus. — M., 2014. — 175 c.

18. Xumwus: JIEKTPOHHBIN y4e0HO-METOIUYECKHI KOMILIEKC

[DnexTpoHHBI pecypc]. — M., 2014.

Jiis npenoagaBareien

1. O6 oOpaszoBanuu B Poccuiickoit ®eneparnuu: 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 Neo 148-D3, ¢ usm.,
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 U3MEHEHUMH B  (denepanbHbIA  TOCYAAPCTBEHHBIN
oOpa3oBaTeNbHBIM CTaHAAPT CPEAHEro oOIero o0pa3oBaHUS, YTBEPKICHHBIM
npukazoM MuHucTepcTBa oOpa3zoBaHus W Hayku Poccuiickoit @eneparuu ot 17
mas 2012 r. N413"

3. [IpumepHass ocHOBHas oOpa3oBareibHasi IMporpamMMma CpeaHETo
o011ero
oOpa3oBaHus, OJOOpEHHAs pernieHueM QeaepaTbHOTO YUeOHO-METOIUIECKOTO
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 Ilpuka3 MunuctepcTtBa oOpa3oBaHusl U HayKu
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Poccutiickoit @eneparnuu ot 17.05.2012 Ne 413 “O06 yrBepxaeHnu (penepaabHOTo
roCyJapCTBEHHOIr0 00pa30oBaTEIbHOIO CTAHAApPTa CpeaHero (ImOJIHOro) oOMIEero
obpazoBanus’» [ TekcT].

7. [lucemo JlemapramMeHTa TrOCYJapCTBEHHOM TIOJUTUKU B cdepe
noAroToBkU padbouux kaapos u JI1O MunucrtepctBa oOpazoBanus u Hayku PD ot
17.03.2015 Ne 06-259 «PexkomeHaanuu MO OpPraHU3AUMU MOJYYECHHUS CPEIHETO
oOmiero o0pa3oBaHMs B TIpelesiax OCBOCHUS O0pa30oBaTENbHBIX MPOrpPaMMm
cpenHero mpodeccHoHaNbHOTO O00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIETro
oOpa3oBaHUs C

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

8. HWmeun B. A., Kynpssues B. B. Ucrtopus u meromonorus ¢uzuku
[Tekct]: — M., 2014. - 190 c.

9. TlNabpuensu O. C., JleicoBa [ [. Xumus: KHUTA IJIS TIPETIOIaBATEIs
[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 OuOIMoTeka [DIeKTpOHHBIN pecypc] /
Llentp uadopm. Texnonoruit PI'b; pen. Bnacenko T.B.; Web — macrep Koznosa
H.B. - Dnektpon. [dan. — M.: Poc. T'oc. b-kxa, 1997 — . — Pexxum nocryna: http: //
WWW.rSl.ru, ceo0oaHbIH. — 3ariL. ¢ skpana — SI3. pycc., aHrI.

2. UccnenoBano B Poccum [DNEKTpOHHBIM pecypc|: MHOTOIMPEIMET.
Hay4H. XypH. / Mock. ¢u3.-tex. uH-T. — InekTpoH. KypH. — JloaronpyaHbIi:
M®TH, 1998 — . — Pexxum moctyna K xypH.: 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. OOpa3oBaTelbHbIA 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 OLHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O

ITPEAMETA

Koutpoibr u omeHka pe3yabTaTOB OCBOCHHS y4eOHOTO IMpeaMeTa

OCYHICCTBJLCTCA IMPCIIOAAaBATCIICM B IIPOHOCCCEC

MNPOBCACHUA TIPAKTHYCCKHUX

BaHHTHﬁ, TCCTUPOBAHUA, @ TAKIKC BBIIIOJIHCHUA 06y‘-IaIOH_II/IMI/IC$I HHAUBUAYaJIbHBIX

3aIaHUH, IPOCKTOB, UCCIETOBAHUM.

Pe3yabTaTbl 00yyeHus1 (0OCHOBHbIE BU/bI
y4eOHOM 1eITeJIbHOCTH)

DopMbI 1 METOAbI
KOHTPOJISI M OIleHKH
pe3yJbTaTOB 00yUeHMsI

YMeHue OpPUCHTHUPOBATBCA B COBPCMCHHBIX HAYYHBIX
IIOHATHUAX u I/IH(bOpMaI_II/II/I CCTCCTBCHHOHAYYHOTI'O
COACPIKAHUA,

TectupoBanue.
OreHka BBIMOJTHEHHOM
CaMOCTOSITENIbHOI pabOTHI.

YMeHnue paboraTh ¢ €CTECTBEHHOHAYYHON HH(pOpMAILIME:
BIIa/IETh METOJAAMH TIOUCKA, BBIICIATH CMBICIOBYIO OCHOBY
Y OLIEHUBAThH JOCTOBEPHOCTH WH(POPMAIINH;

TectupoBanue.

OneHka BBIIIOJIHEHHON
CaMOCTOSITENIHOM pabOTHI.
OreHKa MpakTUYECKON paboTHl,
BBIIIOJTHEHHON Ha MPAaKTUYECKOM
3aHATHH.

YMeHUEe HCIONb30BaTh €CTECTBCHHOHAYYHBIC 3HAHHS B
MOBCETHEBHON JKM3HH Il oOecrieueHus: Oe30MacHOCTH
KU3HEIEATEIIbHOCTH, OXPaHbl 370POBbS, OKpYKaroIIen
CpeJibl, DHeprocOepeKeHUs;

TectupoBanue.
OneHka BBIIOJIHEHHON
CaMOCTOSITENIHOM pabOTHI.

3HaHME OCHOBHBIX HAyK O MPHUpPOAE, UX OOIIHOCTh H
OTIIMYHS;

OreHKa MpakTUYeCKOi paboTHl,
BBITIOJTHEHHON Ha MPaKTUYECKOM
3aHSATHUH.

3HaHWE EeCTECTBEHHOHAYYHOT'O METOJa TO3HAHUS U €ro
COCTABIISIIOLIME, E€IMHCTBO  3aKOHOB  MPHUPOJBI  BO
Bcenennoi;

TectupoBanue.
OneHKa BBIOJHEHHON
CaMOCTOSITENIbHOM pabOTHI.

OneHka npakTUYeCKOil paboThl,
BBITTOJIHEHHON Ha MPAKTUYECKOM
3aHSATHH.

3HaHME B3aUMOCBSI3M MEXKAY HAYYHBIMH OTKDPBITHUSMHU U
pa3BUTHEM TEXHMKHM M TEXHOJOTUH; BKJIAJ BEIUKHUX
YUEHBIX B ¢dbopmupoBaHue COBPEMEHHOMU
€CTECTBEHHOHAYyYHOU KapTHUHBI MUPa

OneHKa BBIIOJHEHHON
CaMOCTOSITENIbHOM pabOTHI.

@OopMBI U METOABI KOHTPOJISI M OLIEHKU PEe3yIbTaTOB OOY4YEHHS MO3BOJISIOT
IPOBEPATH Y 00YUYaIOIIMXCA HE TOJBKO OCBOCHHBIC YMEHHUSI M YCBOCHHBIE 3HAHUS,

HO ¥ Pa3BUTHE OOMINX KOMIICTCHITUN

PesyabTaTsl
OcHoOBHBIE OKA3aTeJIN DopMbI U METOABI
(ocBOEeHHBIE 001IIUE
OlIeHKH pe3yJbTaTa KOHTPOJISI M OLIEeHKHU
KOMIIeTEeHIIHH)

23



TocynapcTBeHHOE OrOIKETHOE PO eCcCHOHANBHOE 00pa3oBaTelibHOe yupexkaeHrne Camapckoil 001actu
«Camapckuii rocyAapCTBEHHBIN KOJUIEIK CEPBUCHBIX TEXHOJIOTHIl U JU3aiiHa

3menenne Ne « » 20 T.

OK 10. Hcnonp3oBaTh yMEHUS U
3HAHUA  Y4€OHBIX  JUCIHILTAH
(benepanbHOr0 TOCYIapCTBEHHOTO
00pa3oBaTENBLHOTO cTaHjapTa
cpenHero odmero oOpa3oBaHHS B
npodeccHoHABHOM IeATEIIBHOCTH

Hcnons3yer  ymeHus U
3HAHUA Y4EOHBIX AMCUUIUINH
benepanbHOTO
roCyJ1IapCTBEHHOI'O
00pa3zoBaTeNbHOTO
CTaHjaapTa CpeHero oOIIero
00pazoBaHus B
npodeccuoHanbHOM
JeSITeTIbHOCTH

WNurtepnperanus
pe3yabTaToOB

HaOIr01eHN I 3a
JeSITeTbHOCTBIO
oOyuJaromerocs B
nporiecce OCBOCHHS
o0Opa3oBaTeNbHOMI
IPOTPaMMBEI.
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