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Pabouas nporpamma yuebHOro npeamera EcTecTBo3HaHue pa3padoTaHa Ha
ocHoBe denepanbHOro rocyapcTBEHHOT0 oOpaszoBarensHoro crangapra (PI'OC)
cpennero npodeccuonaibHoro odpaszosanus (CIIO) mo cnenuanbHoctu 54.02.02
JlekopaTUBHO — MPHUKIAJHOE MCKYCCTBO M HAPOJHBIE MPOMBICIBI (IO BHUAAM),
YTBEPKJICHHOTO TpHKa3oM MuHucrepcTtBa oOpa3oBaHus U Hayku Poccuiickoii
®enepaunu ot 27.10.2014r Ne 1389, mnpukaza MunoOpHayku Poccun ot
23.08.2017 Ne 816 «OO6 ytBepxkaenun Ilopsiika MpUMEHEHUsT OpraHU3AlUSIMU,
OCYUIIECTBIISIOIMMUA 00pa30BaTEIbHYIO JIESITENIbHOCTh, JIEKTPOHHOTO OO0y4YeHUs,
JTUCTAHITMOHHBIX o0Opa3oBaTeIbHbIX TEXHOJOTUI npu peanuzaiumn
00pa30BaTENbHBIX MPOTPAMM.
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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
obmeobOpaszoBarenpHoro  1wkina  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, COJEp>KaHHI0O M pe3yJbTaTaM OCBOEHHUS Y4eOHOro IpeamMera
EcrectBOo3HaHueE.

VY4eOHBI mNpeaMeT pealu3yercsi, B TOM 4YHCIE€ C HUCHOJIb30BaHUEM
ANIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP), TeXHOIOTUM NTHUCTAHITMOHHOTO
oOyuenus ([JOT).

B paboueii nmporpaMmme npeaycMOTPEHO MPOBEACHUE PAKTUUECKUX 3aHATHIA
(MpakTUKyMOB, J1a0OpPaTOPHBIX padOT M HMHBIX AHAJIOTMYHBIX BHUIOB Yy4eOHOM
NEeATEIbHOCTH) B (OpME MPAKTUUYECKOM NOATOTOBKM B BHJE BBINOJHEHUS
OTIEIBHBIX BHJAOB palOT, CBSA3aHHBIX C Oyxaymed npodeccruoHambHOM
NeSATEIbHOCTHIO.

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

o OPUEHTUPOBATBCA B  COBPEMEHHBIX  HAy4HBIX  IOHATUAX U
UH(OpMAIMU €CTECTBEHHOHAYYHOTO COJIEP KAHMUS;
o paboTaTh C €CTECTBEHHOHAYYHOW MH(POpPMALIMEN: BIaEeTh METOJIaMU

MOWCKA, BBIICIATh CMBICJIOBYIO OCHOBY H  OIIEHHBAaTb  JOCTOBEPHOCTh
uHdopmaIuy;

o WCITIOJIb30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS B MOBCEIHEBHOW JKU3HU
Uit oOecrieueHusi O€30TAaCHOCTH  KU3HENESTEIbHOCTH, OXPaHbl  3J0POBBS,

OKpY’KafoIIel CpeIbl, SHEPTOCOCPEIKEHHU S,

3HATb:
L OCHOBHBIC HAYKH O IPpUPOAC, UX O6IHHOCTB N OTJIMYMA,
L4 CCT€CTBCHHOHayQHBIﬁ METOJ IIO3HAHHUA UM €ro 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 COBpGMGHHOﬁ
CCTGCTBGHHOHay‘{HOI?I KapTHUHBI MHpPa

OcBoenue cojepkaHusi yueOHOro mpeameTa o0ecrneunBaeT POpMUPOBAHUE
OOIIMX KOMIETECHIIUH.

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

OK 10. Ucnonws3oBaTh YyMEHHS W 3HAHUS YYEOHBIX TUCHUIUIMH (eaepaabHOro
roCcyapCTBEHHOr0 00pa30BaTENbHOTO CTaHIapTa CPEAHEro 001Iero oopa3oBaHUs
B MTPO(ECCUOHAIBHOMN JESTENHHOCTH

1.4. Koin4yecTBO 4aCOB HA 0CBOEHHE MPOrPaMMbl y4e0HOT0 NpeaMeTa
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
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 aTrtectanus B popme 1uddepeHIMpoBaHHOIO 3a4eTa

[IpopunbHOE M3ydeHHe 001I1e00pa3oBaTeIbHON  y4eOHOro MpeameTa
EcTecTBO3HaHME  OCYHIECTBISIETCS  OTOOPOM  JMIAKTUYECKUX  €IUHHUIl B
3aBUCHUMOCTH OT BaXXHOCTH TeM i crnenuaibHocTu 54.02.02 [IekopaTuBHO—
MPUKIIAHOE UCKYCCTBO U HAPOHBIE MPOMBICIIHI (TI0 BUJIAM).
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2.2. TemaTu4yeckunil IJIAH U coiep:kaHue yueOHOro npeaMmera 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 MmaTepuajia 1
(pynrameHnranbHasi HayKa o 1 | ®usuka — pyHaaMeHTaIbHAs HayKa O MPUPOJIE 1
npupoje. 2 | EctecTBeHHO-Hay4YHBIA METO]] TIO3HAHMSI, €M0 BO3MOKHOCTH U I'PaHUIIBI 1
IPUMEHUMOCTH.
3 | EnuHCTBO 3aKOHOB PHUPOJIBI U COCTaBa BellecTBa Bo BeeneHHOM. 1
4 | OTkpeITHS B (hU3MKE — OCHOBA MPOTpecca B TEXHUKE U TEXHOJIOTHU 1
MIPOU3BO/JICTBA.
Coaep:xanue yueOHOro MaTepHaJia 2
Tema 1.2. 1 | Mexannueckoe asuxenue. CucreMa oTCU€ETA. 2
Kunemarnka. Mexannieckoe 2 | Tpaexropus asmxenus. I1yts. Ilepememenue. Papaomeproe 2
JABUKEHHE. NPSIMOJIMHEHHOE IBHIKEHUE.
3 | CxkopocTb. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBM)KEHUS. 3aKOH
cinoxeHus ckopocteil. CpeiHss CKOPOCTh IPU HEPABHOMEPHOM
JIBUOKEHUU.
CamocrosiTeibHas padora odyuarommxces Ne 1 1
Bunel nrmxenus. [IpumeHenne IBUKEHNS B TEXHUKE.
Conep:xanue yueOHOTro MaTepuaJia 1
Tema 1.3. Junamuka. |1 | Macca u cuna. BaumonelictBue Ten. 3aKOHbBI TMHAMUKH. 1
Macca u cuna 2 | Cuiiel B mpupozie. 3aKOH BCEMUPHOTO TATOTEHHUS. 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 MaTepHuaJia
3aKoHbI COXpaHeHHs B 1 | Umnynbce Tena. 3aKkoH COXpaHEHUs UMITYJIbCa.
MeXaHMKe. 2 | Pabora u sHEeprus. 3aK0H COXpPaHCHUS YHEPTHUH.

CamocrosiTeibHas padora o0yuyarommxcest Ne 3
[TpruMeHeHne 3aKOHOB COXPAaHEHUs B MEXAHHKE.

KonTposbnas paGora Ne 1

MexaHuka.
Pa3nes 2. OcHOBBI M0OJIeKYJISPHOMH (GU3NKH U TEPMOJIMHAMMKH.
Tema 2.1. Coneprxanue yuyeOHOIo MaTepuasa
Mouaekyasipuas ¢puznka 1 | AtomucTtuueckas Teopusi cTpoeHus BeuiecTsa. HaOmro1eHus U OMbITHI,

IIOATBEPKJAIOIINAE aTOMHO-MOJIEKYIISIPHOE CTPOCHME BelecTBa. Maccsl
U pa3Mepbl MOJIEKYI. TernoBoe IBMKEHUE YaCTHUIl BEILIECTBA.
bpoynoBckoe aBuxkenue. MaeansHblii ra3. TemnepaTypa kak mepa
CpeHEeN KHHETUYECKON SHEPIruU YacTUL. Y paBHEHUE COCTOSHUS
uJeanbHoro raza. Mozaens xuakoctu. [loBepXHOCTHOE HATSKEHUE U
CMa4yMBaHUE.

CamocrosiTesibHas padoTa odyuaromuxcs Ned Kpucramimaeckue u
amop(HbIe BEelIeCTBa.

Conep:xanue yueOHOTro MaTepuaJia

Tema 2.2. 1 | Buyrpennsis sHeprus. PaboTa u Teniaooraada Kak criocoobl M3MEHEHUs
Tepmogunamuka BHYTpEHHEN 3Hepruu. I1epBelil 3aKOH TEPMOIMHAMHUKH.
CamocrositeibHas padora o0y4yarommxcs Ne 5 Tennossle

MalllHbI 1 UX TPUMCHCHUC.

Pa3nes 3. OCHOBBI 2JICKTPOANHAMHUKH.

Tema 3.1. Conep:xanue yueOHOTro MaTepuaJia
DJIEKTPOCTATHKA 1 | B3aumopnelicTBUE 3apsHKEHHBIX TN DIEKTPUUECKUN 3apsii. 3aKOH
COXpPaHEHUS IIEKTPUYECKOro 3apsaa. 3akoH Kyiona.
DIEKTPOCTATUIECKOE TOJIE, €T0 OCHOBHBIE XapaKTEPUCTUKU U CBSI3b
MCXKIYy HUMMU.
2 | [IpOBOTHHUKH B H30JISTOPHI B DJIEKTPOCTATUICCKOM ITOJIC.
DnekTpuueckas eMKOCTh KOHACHCATOpa. DHEeprust
AIIEKTPOCTATUYIECKOTO TOJISI.
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3 | [locrosiHHbIH AnekTprueckuii Tok. Cuja Toka, HalpspKeHUE,
AIIEKTPUYECKOE CONpOoTHUBIIeHUE. 3akoH OMa JuIsl ydacTka Lelu U
MIOJIHOM AJIEKTPUYECKOM LIeTH.
4 | PaboTa 1 MOIIHOCTb MOCTOSIHHOTO TOKa. 3akoH [[xoyns—Jlenna.
5 | JlelicTBHS 2JIEKTPUUECKOTO 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 yueOHOT0 MaTepHaJia 1
MarnuTtHoe 1moJie 1 | MarnuTHOE 10JIe M €r0 OCHOBHBIE XapaKkTepucTuku. JlelicTBue
MarHUTHOTI'O TOJISl Ha IPOBOJHUK C TOKOM. 3aKOH Amrepa.
Onektpoasurarenb. Cua JlopeHua.
2 | SIBneHue 3IEKTPOMAarHUTHOW MHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
unaykuuu. [Ipasuno Jlenna. DHeprust MAarHUTHOTO TOJIS.
CamocrosiTeibHast padoTa odyuarommxcsi 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 | CBoGoanslie konebanus. [lepuon, yacToTa u aMIIUTYAA KOJIEOAHUH.
Mexann4deckue KoaeOaHUS U ["apmonnueckue konebanus. MareMaTH4eCKU U IPYKUHHBIN
BOJIHBI MasiTHUKU.
2 | IIpeBparieHne SHEPTUM MPH TAPMOHUIECKHUX KOJICOAHHSIX.
MexaHnueckre BOJIHBI M X BUJIBI. 3BYKOBBIE BOJIHBI. Y IIbTPa3BYKOBbIE
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



T'ocynapcTBeHHOE OrO/IKETHOE MTpOdeccHoHanbHOe 00pa3oBaTenbHoe yupexaenne Camapckoi obnactu

Usmenenne Neo « » 20

Tema 4.2.
DJIeKTPOMATrHUTHBIE KOJIeOaHNs
¥ BOJIHBI

«Camapckuil rocyapCTBEHHBIN KOJUIEK CEPBUCHBIX TEXHOJOTUHN U TU3aliHa»

Conep:kanue y4eOHOT0 MaTepuaJia

1

CBoOoHbIe rIeKTpoMarHuTHeIE KojeOanus. KonebarenbHbIi KOHTYD.
®opmyna Tomcona. BeiHyX AeHHbBIE 3JIEKTPOMarHUTHbIE KOJIeOaHUsI.
["apMoHHMUYECKHE AIIEKTPOMATHUTHBIC KOJIeOaHusl. DIEKTPUICCKUI
pEe30HaHC

ITepemennsblil Tok. Dnexrporeneparop. [lonydyenue u nepenaua
3JIEKTPOIHEPI UH.

QHGKTpOMaF HHUTHOC II0JIC. BHGKTpOMaFHI/ITHLIC BOJIHBI. CKOpOCTB
SJICKTPOMArdMTHBIX BOJIH.

CamocrosiTeibHas padora odyuyarommxcs Ne 9

[IpoGmemsl sHEprocoepesxkenus. [IpUHIUTIBI paguoCBsI3u 1
TEJICBUJICHUSI.

CamocrosiTeibHas padora odyuyarommxcesi Ne 10

Hcnonp30BaHue JIEKTPOMAarHUTHBIX BOJIH Pa3IMYHOTO JAHMANa30Ha B
TCXHUYCCKHUX CPCACTBAX CBA3W, MCAUIIUHEC, ITPU U3YYCHUN CBOMCTB
BEIIECTBA.

Tema 4.3.
CaeroBbI€ BOJHBI. JINH3BI.

Coaep:xxanue yueOHOro MaTepuaJia

1. | Pa3BuTHe npeacTaBiIeHut 0 IPUPOE CBETA. 3aKOHBI OTPAYKEHUS U
IIPEJIOMJICHUS CBETA.
2. | JIunzpl. @opmyIia TOHKOH JIMH3HI.

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

Pa3nes 5. DiieMeHTBI KBAHTOBOM (pu3NKH.

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

Du3uKa aTOMAa U AaTOMHOI0 A/Apa

1

Mopnenu ctpoenus atoma. OnsiT Pesepdopaa.
PannoakTHBHOCTE.

11



TocynapcTBeHHOE OrOIKETHOE MPOGECCHOHATBHOE 00pa3oBaTebHOE yupexaeHne CaMapckoit obmactu
«Camapckuil rocyapCTBEHHBIN KOJUIEK CEPBUCHBIX TEXHOJOTUHN U TU3aliHa»
Usmenenne Neo « » 20 T.

2 | ®usuka aTOMHOTO Apa U dJIeMeHTapHbIX yacTuil. COCTaB U CTPOCHUE
aTOMHOTO s/pa.

CamocrosiTesibHas padora 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. XUMHUECKUN SIEMEHT U

(GOpMBI €ro CyIecTBOBaHUS

[TpocThie U clloKHBIE BEIIECTBA. AJIJIOTPOIINS U €€ PUYHHBI.

3 | U3mepenue BemectBa. OCHOBHBIE 3aKOHBI XUMHH. Macca aTOMOB |
MOJIEKYJl. ATOMHas equHuLa Maccbl. OTHOCUTEIbHBIE aTOMHAS U
MoJekyisipHas Maccel. KommuectBo Bemectsa. [locrosiHHas ABoraapo.
MossipHast Macca. 3akoH ABoraJipo. MossipHbIif 00beM ra3os.

4 | PacueTsl o XuMu4eckuM popmyrnam. 3aKOH COXpaHEHHS MacChl

BEIIICCTBA.
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 | Orkpeitue Ilepuoanueckoro 3akoHa. [lepuonuueckas cucrema
XuMHu4Yeckux djaemenTos JI. U. xumudecknx snemeHToB JI. . Meneneena.
MenneneeBa 2 | 3nauenue [lepuoanueckoro 3akoHa u Ilepuoanueckoii cucTeMsl

XUMHYECKHX AeMeHToB [l 1. MenaeneeBa s pa3BUTHS HAYKH U
ITOHUMaHUsl XUMUYECKOU KapTUHBI MUPA.

Tema 1.3. Ctpoenue BemectBa | Coagep:kanue yueOHOro MaTepuaJia 1
1 | KoBaneHTHas cBs3b: HeMOsApHas U nosipHast. lonHast cBsi3b. KaTHOHBI
1 AaHUOHBI.

12
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2 \ Mertammueckas cBsi3b. BojgopoiHas cBs3b

Tema 1.4. Bona. PacTBopbl.

Coaep:xanue yueOHOTro MaTepuaJia

1 | Boma B mpupoje, ObITY, TEXHUKE U Ha MPOU3BOACTBE. Pusndeckue u
XUMHYECKHE CBOMCTBA BOJbL. ONpecHEeHNE BOBI. ArperaTHble
COCTOSIHMS BOJBI U €€ IEPEXOAbl U3 OJHOI0 arperaTHOro COCTOSIHUSA B

Jpyroe.

2 | Xumuyeckue peaknud. [ToHsITHE 0 XUMUYECKON peakiuu. TUIIbI
XUMUYECKHUX peakiuid. CKOpOCTh peakiuu U (pakTophl, OT KOTOPHIX OHA
3aBHCHT.

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

Tema 1.5. Heoprannieckue
CoOeIMHEeHHUs

Conep:xanue yueOHOTro MaTepuaJia

1 | Knaccudukarus HEOpraHUYECKUX COCTMHEHUM U X CBOMCTBA. OKCHUIBI,
KHCJIOTEI, OCHOBAHHS, COJIH.

2 | [Tonstue o rugponuse coneit. Cpeaa BOJHBIX paCTBOPOB COJICH: KUCIIAs,
HeWTpalibHas, niesnovHas. Bogopoaueiil mokasarens pH pactBopa.

3 | Meramrel. O6mume prU3ndecKre U XUMUYECKHUE CBOMCTBA METAJIIOB.

4 | Hemeramnsl. OOmias xapaKTepUCTHKA IJIaBHBIX MOATPYIII HEMETAIOB
Ha MPUMEpE raJIoreHOB.

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

IIpakTuyeckoe 3ansaTHe Ne 6 (B ¢popMe NpaKTHYECKO MOATOTOBKH)
B3anmonencTere MEeTauioB ¢ paCTBOPaMU KHUCIIOT U COJIEH.

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

KonTposbnas padora Ne 4.
Heoprannueckas xumusi.

Pazpnen 2. Opranunyeckasi XuMusi.

16

13



T'ocynapcTBeHHOE OrO/IKETHOE MTpOdeccHoHanbHOe 00pa3oBaTenbHoe yupexaenne Camapckoi obnactu

Usmenenne Neo « » 20

«Camapckuil rocyapCTBEHHBIN KOJUIEK CEPBUCHBIX TEXHOJOTUHN U TU3aliHa»

Tema 2.1. Oprannyeckue
coeIMHEeHUs

Conep:kanue y4eOHOT0 MaTepuaJia

1

OCHOBHBIE TIOJIO)KEHUSI TEOPUU CTPOCHUSI OPTAHUYECKUX COCAUHEHUM.
MHuoroo6pa3ue opranndeckux coenuuenui. [lonsitue nzomepun.

VYrneBonopoasl. [lpenenbHbie u HepeaenbHbIE YIIIeBOJOPOAbL. Peakuns
nojauMepu3ayy. [IpupoHbie HCTOYHUKHN YTIIEBOIOPOJIOB.
VYreBo10poabl Kak OCHOBA MEXTYHAPOIHOTO COTPYJHUYECTBA U
Ba)XHEHIINN UCTOUYHUK (hopMHpoBaHus Oroxera PO.

Kucnoponcoaep:xaimue oprannueckue Bemiectsa. [IpeacraBurenn
KHUCITIOPOJICOIEPKALIUX OPTraHNYECKUX COSTUHEHHI: METUIIOBBIN U
STUJIOBBIHM CIUPTHI, TIUIEPUH, YKCYCHAsI KUCIOTA. JKUPBI KaK CIIOKHbBIE

UPBL

VYTeBoIbI: TIII0K03a, KpaxMaJ, [EeJIIFII03a.

A3oTcoepkaniiue OpraHudecKiue COSTMHCHUS. AMUHBI, aMUHOKHCIIOTHI,
oenku. Ctpoenue u duonornyeckas GyHKIUs OEIKOB.

IInacTmaccel u BojgokHa. IloHaTHe 0 mnacTMaccax U XMMUYECKHX
BOJIOKHAax. 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 OpraHu3M 4€JI0BCKaA. XHUMHUYECKHUE DJIIEMEHTEI B OpraHnu3me
yenoBeka. Opranuyueckue U Heopranndeckue Bemectsa. OCHOBHbBIE
YKU3HEHHO HEOOXOUMBIE COSTUHEHUS: OCTIKU, YTIEBOIBI, KHUPHI,
BUTAaMUHBL. YTIEBOJbI — TJIaBHBIA UCTOYHHUK YHEPTHH opraHu3Ma. Pomp
KUPOB B OpraHn3Me. XOJIECTEPHH H €ro PoJib B 3JI0POBBE YEIIOBEKA.
MuHepansHbIe BEIECTBA B MPOIYKTaX MUTAHUS, MUIIEBBIC JOOABKH.
COanancupoBaHHOE MMUTAHUE.

Xumus B 6bITy. Boga. KadecTBo Boabpl. MoroIye u 9UCTSAIINE CPEICTBA.
[IpaBuna 6e30omacHOi pabOTHI CO CPEACTBAMHU OBITOBON XHUMUH.

CamocrosiTeibHasi padoTa o0yuarwmmxcs Ne 16.
Posib XMMUYECKHX 37IEMEHTOB B )KM3HU pacTeHUH. Y 100peHus. XuMu4yeckue

14
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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

00beKT u3yyeHusi OMOIOTHH. 1 | MeTonsl uccieioBanys )UBOH MPUPO/IbI B Onosoruu. Onpezenenne
KHU3HH (C IPUBJICICHUEM MaTepraia U3 pas3/esioB GU3NKU U XUMUN ).

2 | YpOBHH OpraHU3aIlH KU3HH.

Pasznea 2. Knerka.

Tema 2.1 CTpoeHue KIeTKH Coaep:xxanue yueOHOro MaTepuaJia

1 | Uctopus uzyuenus kiaetku. OCHOBHBIE MTOJI0KEHUSI KIIETOUHON TEOPHUH.
KneTtka — cTpykTypHO-(DyHKIIMOHANBbHAS (dTIEMEHTapHAas) €IUHUIA
JKU3HU.

Crpoenue knetku. [IpokapuoTsl U 3yKapuOThl — HU3IIKE U BBICIINE
KJIETOYHBIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTHI KJIIETKH
JYKapHUOT.

2 | IloBepxHOCTHBIN ammapar. CXxeMaTHYHOE OMMCaHNE KUKOCTHO-
MO3aUYHON MOJIENH KIIETOYHBIX MeMOpaH. [{uromnnasma — BHYTpEeHHSS
cpena KJIEeTKH, opraHou bl (opranesuisl). Kinerounoe siapo. OyHKIUS
A/Ipa: XpaHEHUE, BOCIIPOU3BEAEHUE U IIepeiadya HACIEeICTBEHHOU
uH(popMaluuy,

peryJsius XMuMUYECKON 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

MarepuanabHO€ €IUHCTBO OKPYXKAIOLIEr0 MUPa U XUMUYECKUN COCTAB
KHUBBIX OpPraHU3MOB. bronornyeckoe 3HaueHHE XUMUYECKIX
aneMeHTOB. Heopranndeckue BeliecTBa B cocTaBe KIeTKU. Poib BOzbI
KaK pacTBOPUTEISI 1 OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH cpelibl
opranu3MoB. Heopranuueckue HOHBI. YTJIEBO/IbI U JIUIIUABI B KIIETKE.
Crpykrypa

u Ononornueckue GyHKIUN O€IKOB. AMUHOKHCIOTHl — MOHOMEpPHI
0enkoB. CTpoeHnEe HYKJIEOTHIOB U CTPYKTYpa MOJIUHYKICOTUIHBIX
neneii JJHK u PHK, AT®.

Bupycs! u 0akrepuodaru. Heknerounoe crpoenue, ;xU3HEHHbIN LUK U
€ro 3aBUCUMOCTb OT KJIETOUHBIX (OpM *KU3HU. Bupycsl — Bo30ynuTenu
WH()EKIIMOHHBIX 3a00JICBAHMIA; TOHSATHE 00 OHKOBUPYCaX.

CamocrosiTesibHas 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

MHoroo6pa3zue opranu3mMoB. OOMEH BEIIeCTBOM U SHEPTHEH C
OKpYKarollel cpeloil kKak HeoOX0JUMOE YCIIOBUE CYIIECTBOBAHUS
KUBBIX cUCTeM. CITOCOOHOCTH K CaMOBOCITPOM3BEICHUIO — OJIHA U3
OCHOBHBIX 0COOCHHOCTEH JKUBBIX OPTaHHU3MOB.

JleneHne KIeTKu — OCHOBA pPOCTa, Pa3BUTHUS U Pa3MHOKECHHUS
opranu3moB. becnonioe pazmuoxenue. [1omoBoitl mponecc u noysoBoe
pa3MHoxkeHue. OmI0J0TBOPEHUE, Er0 OHOJIOTHUECKOE 3HAUEHHE.

[Tonsitne 06 MHIUBHAYATFHOM (OHTOTEHE3), SMOPHOHAIEHOM
(oMOpHOreHe3) ¥ MOCTIMOPHUOHAILHOM pa3BUTUU. MIHAUBHIyaTbHOE
pa3BUTHE YEIIOBEKA U €T0 BO3MOXKHBIC HAPYIIICHHUS.

Tema 3.2 HacjieACTBEHHOCTH U

Coaep:xanue yueOHOro MaTepuaJia

16
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H3MEHYUBOCTH OPraHu3smMoB.

O6H_[I/Ie MMpEaACTaBICHUA O HACICACTBEHHOCTH U U3MCHUYHNBOCTH.
I'eneTnueckas TCPMHHOJIOTUS U CUMBOJIMKA. 3aKOHOMepHOCTI/I
HacJIea0BaHUsI. HaCJ'Ie,Z[OBaHI/Ie IMPHU3HAKOB Yy YCJIOBCKA. ITonosrie
XPOMOCOMBI. CHCHHCHHOG C II0JIOM HacjiemoBanue. HaciaencTBeHHBIS
0one3Hu YCJIOBEKA, X IIPUYHNHBI 1 HpO(bI/IJ'IaKTI/IKa. COBpeMeHHHe
MNpCaACTaBJICHHA O IT'CHC U TCHOMC.

['eneTnyeckue 3akOHOMEPHOCTU M3MeHYnBOCTU. Knaccudukanus popm
W3MEHYMBOCTH. BiusiHue MyTareHoB Ha OpraHu3M 4YeJIOBEKa.

[Ipenmer, 3agaun U METO/bI CENEKIMU. | eHETUUECKUE 3aKOHOMEPHOCTH
cenekuun. Yuenue H. 1. BaBunoBa o meHTpax MHOT00o0pasus u
MPOUCXO0XKICHUS KYJIbTYPHBIX pacTeHuidl. buorexnosorus, ee
JIOCTHKEHMU S, IEPCIICKTUBBI Pa3BUTHS.

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

IpakTnueckoe 3ansitue Ne 8
Pemenne OJICMCHTAPHBIX I'CHECTHYCCKUX 3a1a4.

Pasznen 4. Bun.

Tema 4.1
JBOJIOIHOHHAS] TEOPHSI.

Conep:xxanue yueOHOro MaTepuaJia

1

OBOJTIOLIMOHHAS TEOPHUS U €€ POJib B (POPMHUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAay4YHOM KapTUHBI Mupa. Bua, ero kpurepuu. [lonynsanns
KaK CTPYKTYpHasl €IMHUIA BUAA U 3BOMoLNN. CHHTETHUYECKAs TeOpuUs
sBosroruu (CTD). JIBMKyIne CUITbl BOJIONHH B cO-0TBeTcTBUM ¢ CTD.
PesynbTatsl sBomonnu. CoxpaHeHne MHOroo0pas3us BUOB KaKk OCHOBA
ycToiuMBOro pa3zsutus 6uocgepsl. [lpuunHbl BBIMUpaHUs BUOB.
Buonornyeckuii nporpecc 1 GMOIOrHYECKHA perpecc.

['unoTre3sl NPOUCXOKACHUS KU3HU. Y CII0KHEHUE KUBBIX OPTaHU3MOB
Ha 3eMJie B MPOLIECCE IBOITIONNU. AHTPONOTEHE3 U €T0
3aKOHOMEPHOCTHU. JloKazaTrenbCcTBa poICTBa

YCJIOBEKA C MIICKOIIMTAOIIINMHU ) KUBOTHBIMU. DKOJOrnYecKue (i)aKTOpI)I
AHTPOIIOT€HE3a: YCIOXKHEHNE MONYJIALUOHHON CTPYKTYpPBI BUJIA,
W3TOTOBJICHHE OPYAUN TPy, NEPEX0 OT

17
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PACTUTENIBHOTO K CMELIAHHOMY THUITY IIUTAHUS, UCIIOJIBb30BAHUE OTHS.
[TosiBNIEHME MBICTUTEIBHON IESITENBHOCTU U YWIEHOPA3AEIBbHON PEYH.

CamocrosiTesibHas pabora odyuarommxcs Ne 20.
[TpouncxoskaeHne yenoBeyecKux pac.

IIpakTnyeckoe 3ansitue Ne 9 (B popme npakTuUeCKOi MOATOTOBKH).
Ornucanne ocoOelt Buaa Mo MOppoIorHIecKOMy KPUTEPHIO.
IIpakTuyeckoe 3ansiTue Ne 10 (B popme NpaKkTHUECKOii MOATOTOBKH).
Anamms u OLICHKA PA3JIMYHBIX I'MIIOTE3 NPOUCXOXKIACHUSA )KU3HU U YCIIOBCKA.

Paszneu 5. DxocucreMbl.

Tema 5.1 IKojorus

Coaep:xanue yueOHOIro MaTepuaJia

1 | IlpenMet u 3a7aum SKOJOTHH: y4EHHE 00 KOJOTHYECKHX (haKTopax,
ydeHHe 0 COOOIIeCTBaX OPraHU3MOB, y4eHHe 0 Ouochepe.
Okonoruyeckue GakTopsl, 0COOEHHOCTH MX BO3ICHCTBHSL.
DKoJIoruYecKas Xxapakrepuctrka Buja. [ToHsTHe 00 IKOIOTrHYeCKUuX
cuctemax. Llenu nuranus, Tpoduueckue ypoBHH. broreomeHos kak
HKOCHCTEMA.

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

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

Tema 5.2
buocgepa

Coaep:xxanue yueOHOro MaTepuaJia

1 | buocdepa — rnobanbHast skocucrema. Yuenue B. . Bepnanckoro o
6uocdepe. Ponb xxuBbIX oprann3zmMoB B Ouocdepe. buomacca.
Buonornyeckuii KpyroBopot (Ha mpuMepe KpyroBopoTa yriiepoja).
OcHOBHBIE HAIIPABJICHUS BO3/ICHCTBHSI YeJIOBEKa Ha Ouocdepy.
Tpancdopmarust ecTeCTBEHHBIX IKOJOrHUeCKuX cucteM. OcoOeHHOCTH
arpo’KOCUCTEM (arpoIieHO30B).

18
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CamocrosiTejibHas padoTa o0yuyawmuxcst Ne 22, 2

3anoseanuku Camapckoit 001acTu.

IIpakTuyeckoe 3ausiTue Ne 12 (B (popme NpaKkTHUECKOii MOATOTOBKH). 1

AHanu3 ¥ OlleHKa MOCIeACTBUM COOCTBEHHOM JIEATETLHOCTH B OKPY>KaIOIIEH

cpefie, r100aJIbHBIX SKOJIOTHYECKUX MPOOJIeM U IMyTel WX PEHICHHUS.
JAudpepeHuipoBaHHbIN 3a4eT 2

Hroro 96

19
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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. 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(dECCUOHAIBHBIX 00pa30BaTENIbHBIX OPTraHU3allMi, OCBAUBAIOIIUX
npodeccun u cneuuransaoctu CI1O. — M., 2017

3. Cawmoitnenko I1.U. EctectBo3nanue. dusrka: yaeOHHK JJIs CTYACHTOB
poecCUOHANIbHBIX 00pa30BaTEIbHBIX OPraHU3alluii, OCBAUBAIOIINX MPOPECCUU U
crnenmanpHoctu CI10. — M., 2017

4, Cawmoitnnenko I1.M. EcrectBo3nanne. ®usnka. COOpHUK 3aj1a4: yueo.
nocodue Juisi CTYIAEHTOB NPOo(EeCcCHOHATBHBIX 00pa30BaTENbHBIX OPTraHU3AIUH,
OCBaMBalOIINX

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. [Ma6puensn O.C. Xumus. [Ipaktukym [Teker]: yue6. 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. 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 mpodeccuidt W 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

CHeualbHOCTEN COLIMATTbHO-9KOHOMUYECKOTO 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 oOpazoBanuu 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 U3MEHEHMHl B  (eaepalibHbIi  TOCYJIapCTBEHHBIN
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 Ilpuka3 MunuctepcTtBa oOpa3oBaHusl U HayKu
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Poccutiickoit @eneparnuu ot 17.05.2012 Ne 413 “O06 yrBepxaeHnu (penepaabHOTo
TOCYy/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CpeaHEero (IOJHOTO) 00IIero
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 OpPraHU3aMU MOJYYECHHUSI 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
npodeccruonansHoro 00pazoBanms» [ Tekcr].

8. HWmeun B. A., Kynpssues B. B. Ucrtopus u meromonorus ¢uzuku
[Tekct]: — 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

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

TectupoBanue.
OreHka BBIMOJTHEHHOM
CaMOCTOSITENIbHOI pabOTHI.

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

TectupoBanue.

OneHka BBIITOJIHEHHON
CaMOCTOSITENIbHOM pabOTHI.
OreHKa MpakTUYECKON paboTHl,
BBIIIOJIHEHHON Ha MPAaKTUYECKOM
3aHATHH.

YMeHHEe WCIOJIb30BaTh €CTECTBEHHOHAYYHbBIC 3HAHUS B
MOBCEIHEBHOM JKM3HU sl obecriedeHuss 0e30MacHOCTH
KU3HEIEATEIIbHOCTH, OXPaHbl 370POBbs, OKpY>KarolIen
CpelIbl, SHEPTOCOCPEIKEHUS,

TectupoBanue.
OneHka BBIITOJIHEHHON
CaMOCTOSITENIbHOM pabOTHI.

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

OreHKa MpaKTUYECKOH paboTHl,
BBITIOJTHEHHON Ha MPaKTUYECKOM
3aHSATHUH.

3HaHWE EeCTECTBEHHOHAYYHOI'O0 METOJa TO3HAHUS U €ro
COCTABIISIIOLIME, E€IMHCTBO  3aKOHOB  MPHUPOJBI  BO
Bcenennoi;

TectupoBanue.
OneHKa BBINOJIHEHHON
CaMOCTOSITENIbHOM pabOTHI.

OneHka npakTUYeCKOil paboThl,
BBITTOJIHEHHON HA MPAKTUYECKOM
3aHSATHH.

3HaHME B3aUMOCBSI3M MEXKAY HAYYHBIMU OTKDBITHUSMHU U
pa3BUTHEM TEXHMKHM M TEXHOJOTUH; BKJIAJ BEIUKHUX
YUEHBIX B ¢dbopmupoBaHue COBPEMEHHOMU
€CTECTBEHHOHAYyYHOW KapTHUHBI MUPa

OneHKa BBIOIHEHHON
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

PesyabTaTsl
(ocBOEHHBIE 001IIUE

OcCHOBHBIE MOKA3ATEJIH
OIIEHKH pe3yJbTaTa

@®opMbI U METOABI
KOHTpOJIﬂ " OLICHKHU
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KOMIIETEHIIHH)
Ucnonb3zyer  ymenuss  u | MUaTepnperanus
OK 10. HUcnonb3oBath yMEHHS M | 3HAHHUSA YYEOHBIX AMCLUILIUH | pe3yJIbTaTOB
3HaHUS ~ Y4YEOHBIX  JUCHUIUIMH | (heepasbHOTO HAOJIFOIEHUNA 3a
(benepanbHOr0 TOCYAApCTBEHHOTO | TOCYIAapCTBEHHOTO JESTEIIbHOCTHIO
00pa3oBaTeNbHOTO CTaHaapTa | 00pa3oBaTeIbHOIO oOyuarornerocs B
cpemHero oOmiero obpazoBaHUs B | CTaHIAPTa CPEIAHETO OOIIEro | mporecce OCBOCHUS
npodeccuoHaNbHOM eATENbHOCTH | 00pa3oBaHUs B | 00pa3zoBaTenbHON
npodeccuOHaATBLHON POrpaMMBl.
JESITEIbBHOCTH
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