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1. TACIIOPT PABOYEM IMIPOI'PAMMBI YYEBHOM JTACIIUATLIVHEI

EcrecrBo3zHanue
HA3eaHue ()uClﬂanlqul

1.1.06aacTh npuMeHeHHs paGoyeii MPOrpaMMBl.

Pabogyasg mporpamMma oOmieoOpasoBaTenbHON  y4eOHOM — IUCIHILIIAHEL
EcTecTBo3HaHme  mnpeiHasHaueHa IS M3YYEHHS  OCHOBHEIX  BOIIPOCOB
€CTeCTBO3HAHUA B  NPO(ECCHMOHAIBHBIX  00pa30BaTENbHBIX  OPraHU3alMsX,
peausyoIuX 00pa30BaTeNbHyI0 IPOrpaMMy CpeIHero obInero o6pasoBaHUs B
pejiesiax OCBOCHUSI OCHOBHOM NMPo()eccroHaNbHOM 06pa3oBaTe bHOM IPOrpaMMEIL
CIIO (IOHICC3) ma 6ase ocHOBHOrO o00mIero o6pa3oBaHMs IIPH IOATOTOBKE
KBAJTU(DUIIMPOBAHHBIX PA00YMX, CIy>KalUX, CIIEIIHATNCTOB CPEJHETO 3BEHA.

Pabo4as mporpamma cocTaBieHa B COOTBETCTBMH C (efepanbHBIMU
FOCYIapCTBEHHBIMH TPEOOBAaHUAMH K MHHHMYMY COJEPKAHMS M YPOBHIO
IIOATOTOBKM BBINTYCKHUKOB 110 crenuanbeHoctu CITO: 38.02.01 DxoHoMmuka W
Oyxranrepckuii y4er (mo otpacisiM) ¢ yuérom IlpuMepHON OCHOBHOM
00pa3oBaTeNbHOM HPOrpaMMbl CpPemHEro o0Iiero o6pa3oBaHMs, OJ0OPEHHOM
pelieHneM  (eepanbHoro  y4eOHO-METOAUYECKOTO OOBEeUHEHUS TI0 O0MeMy
obpazoBanuro (mpotokout ot 28 utonst 2016 1. Ne 2/16-3).

Pabodas nporpamMma y4eOHO# TUCIMILIMHEL MOXKET OBITH MCITOIH30BAHA IS
M3yYeHHUs €CTECTBEHHOHAYYHBIX UCLUILINH B yUPEKICHUSX BEICIIETO U CPENHETO
PO ecCHOHaNBHOTO 00pa30BaHMs, PEANTH3YIOIINX OCHOBHYIO NPO(eCCHOHATHHYIO
00pa3oBATENBHYIO MPOrpaMMy CpefHero (IoNHoro) obiiero o6pasoBaHMS, IpU
IIOJITOTOBKE KBAIU(PUIMPOBAHHBIX pabOUYMX U CIELHATUCTOB CPEJHETO 3BEHA.

1.2.MecTo y4eOHOH AUCHHIIHHBI B CTPYKType NpPOrpaMMbl IOATOTOBKH
CIeNHAaJIMCTOB CPeJHero 3BeHa:
001e00pa3zoBaTEeIbHBIN ITUKIL.

1.3.esn u 3aga4d y4eOHOH AMCUHIUIMHBI — TpPeGOBaHHS K Pe3yabTaTaM
OCBOEHHsI Y4eGHOM JUCHUTLIAHDI: | o '

B pesynbrare ocBoeHus y1e6HON MUCIMILIAHEI O0YYAFOIIUNACS JOIKEH YMETh:

- OcBoenne copepxaHus yuyeOHOW JUCIMIUIMHBI EcTecTBO3HAHUE 00ECIEYMBAECT
JOCTYDKEHME CTYAEHTAMU CIIEYIOIINX Pe3yIbTaToB:

* IUYHOCHIHbBIX:

—— YCTOMYMBBIA MHTEPEC K UCTOPUU M JOCTIIKEHHSM B OOJACTU €CTECTBEHHBIX
HayK, TyBCTBO FOPJIOCTHU 3a POCCUICKUE €CTECTBEHHBIC HAYKH;



~— TOTOBHOCTh K IPOJOIDKEHHIO 00pa3oBaHUs, IOBBINICHUIO KBAIH(QUKALNU B
u30paHHOH TNPOGECCHOHANBHOM NEATENHHOCTH C KCIIOJNB30OBAHMEM 3HAHMH B
00JIaCTH €CTEeCTBEHHLIX HAYK;

—— OOBEKTUBHOE OCO3HAHUE 3HAYUMOCTH KOMIIETEHLIHH B O0JIACTH eCTeCTBEeHHBIX
HayK JUIsl dYelloBeKa M OOIIecTBAa, YMEHHE WCIMOJIb30BaTh TEXHOIOTHUYECKHE
JOCTIDKEHHS B obmactd GH3MKH, XHMHH, OHOJOTMH JUIS  I[IOBBIIICHHUS
COOCTBEHHOI'O HHTEIUIEKTYalbHOTO Pa3sBUTHA B BBIOPAHHOMN npoQeCCHOHATHHOM
JCSATEIIBHOCTH;

T YMEHHC MNpOaHAIM3MPOBATh TEXHOI'CHHBIE IIOCIEACTBUA IUISI OKDPY)Karollen
CpeJibl, OBITOBOM U MPOM3BOJICTBEHHON [€ATENBHOCTH YeIOBEKA;

~— TOTOBHOCTb CAMOCTOATENIBHO 00bIBATE HOBBIE TSI Ce0sl €CTECTBEHHO-HAyYHEIe
3HAHUS ¢ UCTIOTIB30BAHMEM JJIs 3TOTO TOCTYIIHBIX HCTOYHUKOB HH(DOPMALUH;

T YMCHHE YNpaBIATh CBOGH IO3HABATENLHON JEATeIbHOCTHIO, IIPOBOAUTD
CaMOOLICHKY YyPOBHsI COOCTBEHHOIO HHTEIUIEKTYAIbHOTO PAa3BUTHS,

T YMEHHC BBICTPaHBaTL KOHCTPYKTHBHbIC B3aMMOOTHOIUEHHS B KOMAHZE IO
PELICHHIO OOIIMX 3a/1a4 B 00JIaCTH €CTECTBO3HAHUS,

* MEmanpeomemHplx:

— OBJIQJCHWE YMCHWSIMH W HaBBIKAMU Pa3IUYHBIX BHUIOB II03HABATE/ILHOMN
ACATEIBHOCTH JUI M3YUEHHUs PasHBIX CTOPOH OKPY2KAIOIIETO €CTECTBEHHONO MUPA;
~— [PUMEHEHHWE OCHOBHBIX METONOB TIIO3HAHMA (HAONIOMEHHs, HAay4YHOTO
OKCTICPUMEHTA) JULsl U3yYEHHs! PA3TUYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHHEI
MHpa, ¢  KOTOPBIMH  BO3HHMKAeT  HEOOXOIMMOCTH  CTATKUBATHCS B
poQeccuoHaIBHOM cdepe;

T YMCHHUE OTPENeNIATh IeNH U 3a[a4H JeSTeIbHOCTH, BEIOUPATh CpeCTBa VIS HX
JOOCTHIKEHHS Ha MIPaKTHKE;

T YMEHHE HCIIONb30BaTh Pa3iuYHblE MCTOUHHMKH IS IOJIYyYEHHS €CTeCTBEHHO-

Hay‘{HOfI I/IH(i)OpMaI_[I/II/I H OIIEHHUBaTh €€ HAOCTOBEPHOCTL [JId OOCTHIXKEHUS
IIOCTaBJICHHBIX L€JIeH U 3agaq,

* HPEOMEMHbIX:

—— C(OPMHUPOBAHHOCTH NPEICTABICHHMI O ETOCTHON COBPEMEHHOM €CTeCTREHHO-
Hay4YHOM KapTHHE MUPA, NPUPOJE KaK eAHHOM LEeJOCTHOH CHCTeMe, B3aUMOCBSI3HU
UCNOBEKa, MPUPOIBI W OOIIECTBA, IIPOCTPAHCTBEHHO-BPEMEHHB B MACINTA0ax
Bceenennoi;

T~ BJaJCHUE 3HAHUSIMH O Haubolee BaXKHBIX OTKPBITHAX M MOCTIKCHHSX B
00JIaCTH €CTECTBOSHAHMSI, MOBJIUSABIINX HA SBOJIFOLHEO NPEJICTABIEHUH O IPUPO/IE,
Ha Pa3BUTHE TEXHUKHU M TEXHOJIOTHH;

—— C(OPMHUPOBAHHOCTh yMEHHS IPUMEHSThH CCTECTBEHHO-HAYYHbIE 3HAHUS IS
OOBSICHEHUS ~OKPYXKAIOIIMX ABJIEHUH, COXpaHEHMs 3IOPOBLS, OOECIeUeHHSI
0C30MACHOCTH  JKU3HEACATENbHOCTH, OEPEKHOTO OTHOLICHHS K pupozne,

PalMOHATBLHOTO NIPUPOJIOIIOIIE30BAHMS, & TAKXKe BBIIOJHEHUS PONH TPAMOTHOTO
NIOTPEOUTEIS;



— c(hOpPMUPOBAHHOCTH TIPEACTABIEHH O HAYYHOM METOJE MO3HAHUSA TIPHPOIEL H
CPeNCTBax H3Yy4YEHUS] MEraMHpa, MaKpoMHUpa U MHUKPOMUpA; BIAJEeHUe IPHEMAMK
€CTECTBEHHO-HAyUHBIX  HAOJIOACHWU, OIBITOB, HWCCIENOBAHUHE W  OLEHKH
JOCTOBEPHOCTH IIOJTyUYEHHBIX PE3YIETATOB;

—— BIaJ€HWe IOHATHMHBEIM AaIllapaTOM eCTECTBCHHBIX HayK, II03BOJISIOLIAM
TIO3HABATh MUP, Y4aCTBOBATL B JUCKYCCHAX [0 €CTECTBCHHO-HAYYHBIM BOIIPOCAM,
VICIIONIE30BATh  PA3IMYHBlE  WCTOUHWKM  HHQOpPMAIUMM A  HOATOTOBKH
COOCTBEHHBIX paboT, KPUTHIECKH OTHOCUTHCS K coobmenusm CMU, comepkarmum
HAYYHYIO HH()OPMAIIHIO;

—— C(OPMHMPOBAHHOCTh yMEHWH IIOHMMATh 3HAYNMOCTH €CTECTBEHHOHAYYHOTO
3HaHWA JUIA KaXJOrO 4YeNOBeKa, HE3aBUCHMO OT €ro MNpoQeccHOHAIBHOMN
AESITEIBHOCTH, Pasiu4aTh (akThl H OLEHKW, CPaBHHBATH OLECHOYHBIE BBHIBOIEL,
BUJETh WX CBA3b C KPUTEPHSAMH OLEHOK U CBS3b C KPUTEPSMHU C OIpPEeNeIEHHOM
CUCTEMOM IIEHHOCTEH.

1.4. KoinuecTBo 4uacoB Ha ocBoeHHe paGovell mnporpamMmbl  y4eGHOI
AHCHHUNIHHBI:

MaKCUMaJIbHON y4eOHOM Harpy3ku obydaromierocst - 108 4acoB, B TOM Uuce:
ayIUTOPHOH y4eOHON paboThl ofywarormerocs - 108 9acoB, B TOM dwmCIE
IIPAKTUYECKUX 3aHATUN 20 4acoB, TEOPETUUECKUX 3aHATUN 88 4acos.



1. CTPYKTYPA U COAEPIKAHUE YYEBHOM AN CHMUILINHEI

2.1. O6beM yueOHOMH AUCHHIIHHBI H BH/AbI y4€0HOI paGoThl

Bua yuye6Hoii paGorsl Oobvem
Yyacoe
Makcumanbhas yueGnas narpyska (Bcero) 108
AynuTopHass y4eGHasm paGora (o0s13aTesIbHBIE  yYeOHbIe 108
3aHATHSA) (Bcero)
B TOM UYHCJIE:
1ab0opaTOPHEIE 3aHSATHS .
[IPAKTUYECKHE 3aHATHS 20

KOHTPOJIbHBIE pabOoThI

CamocrosiTesibHast yueGnasn paGora o0y4arouerocsi (Bcero)

Koucynprammu

IIpomesxyTounas arrecrarnus B Gpopme nuddepeHuupoBanHoro 3auéra
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3. YCJOBUS PEAJIM3ATINUA PABOYEM ITPOT'PAMMABI YUYEBHOU
TACIUIIIAHBI

3.1. Tpe6opaHusi K MHHHMAJLHOMY MaTepHajJbHO — TeXHHYECKOMY
00eCneYeHHIO.

Peanu3aiuss [IPOTPAMMbl  IUCLMIUIMHBL ~ TpeOyeT — HallMdus yueOHOTro
KaOWHeTa eCTeCTBO3HAHUS.

OGopynosanue y4eGHoro kabunera: CTeH/Ibl, OTPAKAIOWIKE OPraHU3ALHIO
yueGHO! paGorsl B kabumere: 1) Ileproputeckas cHCTEMa SJIEMEHTOB ..
Menpeneesa 2) OCHOBHBIE TOHATUSA XUMUH 3) OcHOBHBIE 3aKOHBI XUMHUH 4) Tunel
xumuueckux cpszeit 5) Kmaccudukaiys XUMHIECKAX DeaKIuh 6) OcHOBHEIE
KJIacChl HEOPraHMYECKMX —COeAMHeHu# 7) Knaccudukamus OpraHAueCcKUx
coequHenuii 8) OYHKUMOHAJbHBIC TPYIIbI OPraHU4eCKHX coequHeHUN 9)
CrpykrypHas opraxmsanus kietku 10) I'ameToremes 11) ®axTopsl (ABHXKYIINE
cuisl) sBomoruu  12) DOxonorust. OCHOBHBIC SKOJIOTHICCKHE CTPYKTYPEL 13)
[IpaBmia TeXHUKH Oe3omacHoCTH . [ledaTHbIe noco6us (TaGuuipl): TaONUIBI MO
pasmenaM «Xumusa», «buogorus» . MynbpTuMeuitHBIE 00yYaroIye IpOorpamMMbL:
mucku  «Xumus», «buonorus».  ODNEKTPOHHBIE yueburkn :  Ob6mas Hu
Heopranuyeckas xumus 10 -11 kmaccel. Opranunyeckast xumus 10 - 11 xaccsL.
Buoyorus . Ayuo U BHAeoMaTepuaisl: 1. Bokpyr cBeTa 3a 80 mue#t 2. Kutb win
He SKUTh... 3. 3ews. Mcropus miaxeTsl. 4. Oxosorus. OxpaHa HPUPOJBL. 5.
WUcropust ~ reorpaQu4eckHX — OTKPBITHH. 6. DKOJOTHYEeCKHEe  CHUCTCMBIL.
JunakTuueckie MaTepuanbl: [liaxaTel 1O pasiery «buonorusy IlnakaTel 10
pasjeny «Xumus» . Kypuausl: «XUMHA B LIKOIS , «buonorus B ILIKOJIE»

Lludposble ObOpasoBaTeNbHbIe —pecypchl -  IPE3CHTallMH, pa3paboTaHHbIE
HpCHOI[aBaTGIIﬂMI/I .

Texnuueckue cpeacTsa o0yuenus : 1. Komnsiotep. 2. IIpuntep. YuebHo -
mpakTHUeckoe W ydeOHO - y1abopaTopHOE obopynoBanue: ImKapa - 2.
Crerani3upoBanHas ydeOHas MeOenb! I[Ipenopasarensckuit  cron - L.

IIpenonaBaTenbekuit cTyn — 1 CTyJeHIeCKHE CTy b — 24. CTyaeH4YecKue CTOJIbI —
16 .
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3.2.UndopmannonHoe oGecrieyenue o0yueHusl.

Ilepeyenn pexoMeHAyeMbIX Y4eOHbIX H3gaHuil, HTepHeT — pecypcos,

JAOMOJIHUTEJbHOMN JIUTEPATyPhbl.

OCHOBHBIE UCTOYHHKHU

1. Anexcammmua W.IO. Ecrecrsosznanue. 10 xnacc. YdyeOHumk. Ba3zoBnii
yposens/ W.}O.Anexcamwmnua, K.B.I'amaktuonos, W.C.JImurpmeB.- M.:

IIpocsemenue, 2016.-272 c.

2. Anexcammmmaa WM.IO. EcrectBosznanwe. 11 kmace. YueOHuk. bBazoBbIi
ypoBens/ W.FO.Anexkcammna, [amaktuonoB, A.B. Jlammes.- M.:

IIpocsemenue,2016.-272
3. I'abpuenss  O.C., OcrtpoymoB W.I'. Xumus mns npodeccuit

51

CIIELMAIBHOCTEN €CTeCTBEHHO-HAYUHOr0 MPOMUIIsL: yueOHUK AT CTYAEHTOB
IPO(QECCUOHANIBHBIX ~ O0pa30BaTENIBHBIX  OpPraHU3alliii, OCBAUBAIOIIUX

npogeccuu u cnenuansHoctu CIIO. — M., 2017

4. Caenkxo O.E EcrectBo3Hanue: y4ye6. moc. ais ccyzo/ O.E. Caenxo, T.IL

Tpywmuna u ap. — M. KaoPyc, 2016

5. Camoiutenko ILU. EctectBo3Hanue. Pusnka. YUeOHHK I CTYIEHTOB

CIIO. Axanemus. 2017.-336c.

I[OHOJIHI/ITGJIBHBIQ HUCTOYHHUKHU

®enepanpabli 3ak0oH 0T 29.12.2012 Ne 273-®3 «O6 o6pa3oBaHun
Poccuiickoin @enepanmm.

O6 obOpazoBaHUM B Poccuiickoii ®@enepanuu: ¢enep. 3aKoH
29.12. 2012 Ne 273-@3 (B pen. PenepanbHbix 3ak0H0B 0T 07.05.2013 Ne 99-
@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne
203-@3, or 25.11.2013 Ne 317-D3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne
15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne
148-03, ¢ u3m., BHeceHHBIMU PenepanpHbiM 3akoHoM 0T 04.06.2014 Ne 145-
@3, Bpexn. or 03.07.2016, c uzm. ot 19.12.2016.)

oT

IIpukas Munuctepcra obpaszoBanus u Hayku PO ot 17.05.2012 Ne 413 «O6
YTBEPXKIECHUH (DeaepalbHOr0 I'OCYNapCTBEHHOTO 00pa30BaTe/IbHOTO CTaHjapTa

CpemHero (II0JIHOT0) 001I1ero 00pa3oBaHUN.

IIpukas Munucrepcta obpaszoBanus u Hayku PO ot 29.12.2014 Ne 1645 «O
BHeCeHMU wu3MeHeHHH B Ilpukas MunucrepcTBa 00pa3oBaHus M HayKu
Poccuiickoit @enepamun ot 17.05.2012Ne 413 “O6 yTBep)aeHuu dhenepanrbHOro
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rocyIapCTBEHHOTO 00pa30BaTe/IbHOro CTaHIapTa cpeHero(IIoNHoro) 00IIEro
obpa3oBaHusd’ ».

Ipuka3 Munucrepcrsa oOpasosatus 1 Hayku PO ot 31 nmexabps 2015 r. N
1578 "O BHeceHMH W3MEHEHHMH B  (enepalbHbIN rOCYJIapCTBEHHBIM
06pa3oBaTENBHEIH CTAHAAPT CpPeJHero 0o0Liero o0pa3oBaHus, yTBEPIKIEHHBIN
npuka3oM MuHHCTepcTBa 00pa30BaHUs ¥ HAyKH Poccuiickoit ®enepamun otT 17
mas 2012 r. N413"

[Tucemo JlemapTaMeHTa TOCYIApCTBEHHOM IONMTHKA B cepe MOATOTOBKU
pabounx kagpos u 1O MuHKCTEpCTBA obpazosanust 1 Hayku PO ot 17.03.2015
No 06-259 «PexOMeHmalmy 10 OpPTaHU3allMH IOTy4eHMs CpeHero OOIIero
00pasoBaHMs B Tpefeiax OCBOGHHs 00pa3oBaTeNbHBIX MPOTPaMM  CPEIHErO
IPO(ECCHOHANBHOro 00pazoBanus Ha 0ase OCHOBHOTO obmiero 0Opa3oBaHHUA C
yueToM TpeOoBaHME  (elepalbHBIX — TIOCYyAapCTBEHHBIX 00pa3oBaTeNbHBIX
CTAHIApTOB M IOJNydaeMol TpopeccHu WM  CHEUMAIBHOCTH  CPEAHEro
npodecCHOHATBHOTO 00pa30BaHI.

1. Apmanckuit E.SI. Meromuka o0y4eHus XUMUM B Kiaccax I'yMaHUTapHOTO

npodus. — M.: V3. uentp Benrana-I'pad., 2002.—176¢, 11 mu.

2. Apmanckuii  EJSI.  Meromuka o0ydeHHMs ~XuMMM B KjaccaX
negaroradeckoro mpoduns: Monorpadus. — M.: IIpomere, 2006. — 160c.,
10 ..

3. bposkuna E.T., Comun HW. buonorus. MHoroobpa3zue KHUBBIX
oprau3MoB. 7 kiacc. Metoanueckoe nocobue. 4-e us., crep. - M.: 2011. -
296:c,

4. Tabpuensn O.C. Xumus. 10 xmacc basoBbli ypOBEHD: yueb. Jlias
o61eobpasoparensabix yupexaenui / O.C. I'abpuensH— M.: Hpoda, 2017.

5. Tabpuensn O.C. Xumms. 11 xmacc basoBbild  ypOBEHB: yueO. [s
oGreo6pazoparenbabix yupexnenui / O.C. ['abpuenin— M.: Ipoda, 2018.

6. Tabpuensan O.C. Xumus. TecTsl, 3a1a4d ¥ yIPpaKHEHUS: YuebHoe mocobue
— M.: «Axagemus», 2017.

7. Tabpuensu O.C. Xumus. [Ipaktukym. — M.: «Axagemus», 2017.

8. Tabpuensn O.C., JleicoBa I'.I'. Xumwus B TecTax, 3ahaqax, yNpaxHCHUAX:
yue6.mocobre A CTyA. cpel. Npod. obpa3oBaHus / -8-¢ m3nm., ctep. — M.:
M3 narenbckuii eHTp «AkageMust», 2012 r. — 224c.

9. I'abpuenssa  O.C. HacronbHas KHAra YYHTENIs XUMHUH: 10 xmacc /
O.C.Ta6puernstH, L.IT'. OctpoyMoB — M.: U371-BO "Briuk 1 Ko", 2001. — 536 c.

10.Tennenmreita J1.D. Jux IO, ®usuxka. 10 xi1.: YueOHUK 6a30BOro ypoBHA
I 061ieo6paszoBaTenbHbIX yaeOHbIX 3aBefeHui,2-¢ us., — M.: Miekca,
2005. — 286 c.: u.

11.JIgenpos D.M., Apxampes A.I. COOpHHK HOPMATHBHBIX IOKyMCHTOB.
EcTecTBO3HaHHE/- 2-¢ U31., cTepeoTuil. — M.: [lpoda, 2006. —47c.

12.Epoxun  IO.M. Xumus: VY4eOHHUK a1 CTY[ACHTOB 06pa30BaTENbHBIX
yupexaeruit CITO. — M: «AxagemMush»

13 KacesinoB B.A. @usuka. 11 xi1.: YueOHuMK s 00meo0pa3oBaTeIbHbBIX
yaeGHBIX 3aBeienuit. — M., Tlpoda, 2000. — 416 c.: mi.
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14. Kamenckuit A.A., Kpukcyros E.A., ITaceynux B.B. Buonorus. Beenenue B
00LIyI0 OHOJNOTHIO M 9KOJOTHIO. 9 KiI. — M., 3-¢ m3., crepeoTur. — M.:
Hpoda, 2002. — 304 c.

15.Komcrantunos B.M., Pesanos A. I'., ®aneesa E. O. Buonorus: y4eGHuUK
AN CTYH. YUpeXKIOSHHH cpel. mpod. obpasoBamusi. — M.: «Akamzemusiy,
2014.

16.1Innckuit A.A., I'pakoBckuiir.ro. ®usnka: YueOHUK/ 0 o01mei penaKuuei
I0.1. Tuka, H.C. Ilypsriuiesoit. — 2—e u3p., ucrp. — M.: ®OPYM: UH®PA
— M, 2005. 560c.: ni.

17.Poxnos B.C., Tpodumos C.Bb. Henosek u ero 3mp0poBse. 8 k1. — M., 2-e u3r.,
ctep. - M.: 2007. - 287 c.

18.Capuakuna E.B., Jlorumosa I'.II. Xumus [mas IOKOT MW KJIACCOB
rymasurapHoro npoguns. 10, 11 k1. — M., ACT-TIpecc, 2001 1., 400 cTp.

19.Camotiinenxo I'LM. C6opHuK 3amad U BONPOcoB 1o husuke: Yued.mocobue
OJsL CTyZIEHTOB 00pasoBar. yupexaeHuil cpex. mpo¢. obpasopanus/I1.U.
Camotinenko, A.B. Cepree. — M.: Msnarenbckuii LEHTp «AKameMusy,
2002. — 176c¢.:um.

20.Cawmotinenxo ILY. ®usuxa: yued.ayst cTy. oOpasoBar. yupexkueHHi cpe.
npo¢. obpasosanus/ ILM. Camoitnenxo, A.B. Ceprees. — 2-e u3z., crep. —
M.: Mznarensckuii neHTp «AKamgemusy», 2003, 400c.

21.Cvmupro C.A., I'paxosckmit I'.IO. COopruk 3amau mo ¢muxe/ C.A.
Cmupnos, I'.1O., I'pakosekuif; mox obueit penakuuei A.B. CMupHOBa. — 2-
e u3x., ucmp. — M.: ©OPYM: MUHOPA-M, 2010. — 176¢.; u.

22.Cvupros C.A., I'paxosckuit T'10., I'mymxo W.E. CGopHUK 3amad MO
¢usuke/ C.A. Cmupnos, I'.10., I'paxkoBckuit; mox obmeil pemakuueit A.B.
CmupHaoBa. - M.: ©OPYM: UH®PA-M, 2004. — 176¢.: n.

23.Xapuenko JL.H. EcrectBosnanue. 10-11 xmaccel. [lpodunsaoe obyueHue:
y4ebnoe nocobue/ JI.H. Xapuernko. -M.: [Ipoda, 2007.- 223c.

HTepHeT — UCTOUHUKH

www. class-fizika. nard. ru («Knaccras nocka mis T0003HATENEHBIXY ).
www. physiks. nad/ ru («®@u3nKa B aHIMALHIX» ).
www. interneturok. ru («Buaeoypoku I1o mpeaMeTaM MKOILHOH IPOrpaMMBbD»).
Www. chemistry-chemists. com/ index. html (sexTpoHHBIHKypHAT
«XUMUKHAXUMUD ).
www. pvg. mk. ru (ormumMmuana «I[Toxopu BopoOneBsI roph»).
www. hemi. wallst. ru («Xumus. O6pasoBaTenbHbINA CAHT IS IKONEHIKOBY).
www. alhimikov. net (O6pa3oBarenpHbIi caliT Iy IIKOTEHUKOB).
www. chem. msu. su (QnekTpoHHas GHOIHOTEKA 10 XHUMHH).
www. hvsh. ru (xypHan «Xumus B mkone»).
www. hij. ru (KypHaIT « XUMHS U KU3HDY ). _
www. biology. asvu. ru (Bes 6uonorus.CoBpeMenHas GHONOIHs, CTaThbH, HOBOCTH,
oubnmoreka).
www. window. edu. ru/ window (Eannoe 0KHO J0CTyTIa K 06pa3oBaTeIbHbIM
pecypcam MurtepHeTano Guonorun).
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KOHTPO.Ib M OIIEHKA PE3YJILTATOB OCBOEHUSI YYEBHOI
TACTUATLIAHBI

Konrposb H oleHKa pPE3yJbTaTOB OCBOCHHs AMCLHUIUIMHBI OCYIIECTBIACTCA
IperojaBaTesieM B IIPOLIECCEe IIPOBEACHUS TEOPETHYECKUX M IPAKTUIECKUX
3aHATAN, 1uddEpEHIIMPOBAHHOTO 3a4éTa, a TakKKe BBINOJHEHHS 00YYaroLIMMHUCH
CaMOCTOSITENbHOM BHEAY TUTOPHON paboThl.

PesyabTaThl 00y4eHHust (0OCBOCHHbIE
yMeHHsl, yCBO€HHbIe 3HAHHUS )

@®opMbl U METObI KOHTPOJS H
OllEHKH pe3y/bTaToB 00y4eHHs

° IUYHOCHIHDbLE:
—— YCTOWYUBBLINA HUHTEpPEC K UCTOPUU U

JIOCTH)KCHHSAM B obiactu
€CTEeCTBEHHBIX HAYK, TyBCTBO
rOPJOCTH 3a poccuiickue
€CTECTBEHHBIE HAYKH;

— TOTOBHOCTH K IIPOJOJIKEHUIO
o0pazoBaHus, [IOBBIIIEHNTO
KBaTHGUKALUN B u30paHHOMH

podeCcCHOHATBPHON  JESITENBHOCTH  C
WCIOJIB30BAHMEM 3HAaHWUNW B 00JIacTH
€CTECTBEHHBIX HAYK;

O0BEKTUBHOE oco3HaHue
3HAUMMOCTH KOMIIETEHIIMM B 00JaCTH
eCTECTBEHHBIX HAyK JUIs 4eJoBeKa M
o0liecTBa, yYMEHHE  HCIIOJIB30BaTh
TeXHOJIOTUYECKUE  JOCTWD)KEHHS B
obnactit (DU3HKH, XUMHUH, OHOJIOTHU
JUISE IIOBEIIIIEHUS COOCTBEHHOTIO
HHTEJUIEKTYaJIbHOTO pa3BUTHS B
BEIOpaHHOM podheCCUOHATBHON
JIeSITEILHOCTH,
yMeHUe

MIPOAHATN3UPOBATH
TEeXHOTEHHBIE MTOCJIeICTBHSI IS
OKpyXaroIeit  cpenpl, OBITOBOW U
IIPOM3BOACTBEHHOU IESITeIbHOCTU
YelI0BeKa;

TOTOBHOCTh
T0OBIBATH HOBbIE
€CTeCTBEHHOHAYYHbIE 3HaHUS C
UCITOJIb30BaHUEM TULSI 3TOrO
JOCTYIIHBIX HCTOYHUKOB HH(OpPMAIINN;

CaMOCTOSTEILHO
TS ceOst

VY cTHBIR orpoc, TECTUpPOBaHHUE,

nudhepeHINPOBAaHHBIN 3a4ET.
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——  yMEHHE  yIOpaBJIATb  CBOEHU
[I03HaBaTEILHOM IeSITEIEHOCTEIO,
MPOBOJUTE  CaMOOLEHKY  YPOBHS
COOCTBEHHOT'O UHTEJICKTYaJIbHOIO
pa3BUTHSI,

— yMeHUe BBICTPaUBATh
KOHCTPYKTHBHBIC B3aUMOOTHOIIEHUS B
KOMaH/JIe 110 PelleHHIO OOIIMX 3a/1ay B
00J1aCTH €CTECTBO3HAHUS;

* MemanpeomemnHmbole:

—— OBJIaJIeHNe YMEHUSMU U HaBBIKAMU
pa3IUYHBIX BHJOB MO3HABaTEIbHOH
TIeSITEIBHOCTH IS U3yUYeHHs! pa3HbIX
CTOPOH OKPYXXAIOIIEro eCTeCTBEHHOI'O
MUpa;

—— TMPUMEHEHUE OCHOBHBIX METOJOB
no3HaHus (HAOMIOAEHUs, Hay4HOI'O
9KCIIEpUMEHTA) IS U3yUSHUS
pasIMUHBIX CTOPOH
€CTeCTBEHHOHAYYHO! KapTUHbBI MUpA, C
KOTOPBIMH BO3HHKAET HEOOXOIUMOCTD
CTAJKUBATECS B MPO(ecCHOHANBHOU
cdepe;

—— yMeHHe ONpeiessTh Held U 3a7a4u
IIeITeIBHOCTH, BEIOUPATh Cpe/ICTBa IS
UX JOCTHKEHHS Ha IPAKTUKE;

—— YMEHHE HCIOJIb30BaTh Pa3JINYHBIC
VCTOUYHUKHU ISt MOy YeHUSI
€CTeCTBeHHOHAYYHONW WH(MOpMalUd Hu
OLIEHUBATh €€ JIOCTOBEPHOCTb  IUIA
JTOCTH)KEHUsI TIOCTaBIEHHBIX Lejeil u
3ajiay;

* npeomemuole:

— c(hopMHPOBAHHOCTH
IIPEICTaBICHUN 0 LEJIOCTHOU
COBPEMEHHOU €CTEeCTBEHHOHAYYHOM
KapTUHE MUpa, IPUPOAE KaK EAUHOU
LEJOCTHOM  CHUCTEME, B3aMMOCBA3HU
YyelioBeKa, MpUpPONbl M 00lIecTsa,
IIPOCTPaHCTBEHHO-BPEMEHHBI B
Mmacitadbax BeeneHHol;

—— BJIaJ€HHe 3HaHUIMHU O Hauboiee

YcrHbIi oIpoc, TECTUPOBAHUE,

I depeHInpOBaHHbIN 3a4ET.

YcTHRIN orpoc, TECTUPOBAHUE,

T(phepeHInPOBaHHBIN 3a4ET.
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BXXHBIX OTKPBITUSAX U JOCTUXXEHUSIX B
00JIaCTH eCTeCTBO3HAHUSI, ITOBJIMSABIINAX
Ha OBOJIOIHMIO IPEACTaBICHUU O
OpUpOJe, Ha pa3BUTHE TEXHHKH U
TEXHOJIOTU;

= c(hOpMUPOBAHHOCTD YMEHUS
IPUMEHSTh €CTEeCTBEHHOHAyYHBIE
3HaHUS I O0BSICHEHUS OKPYKAKOLLUX
ABIEHUM,  COXpaHEHHS  3J0pPOBbA,
obecrieueHus 0€30I1acHOCTH
KU3HEAesITeIbHOCTH, OepeKHOTo
OTHOIEHHUA K IIPUPOZE,
pPaIMOHAIEHOTO IPUPOAOIIOIB30BAHMUA,
a TaKXKe BBITIOJIHEHUS poJu
IPaMOTHOTO TIOTPEOUTENS;

- Cc()OPMUPOBAHHOCTH
NPEJICTaBICHUA O HAay4YHOM METOJE
[IO3HAHMUS MPUPOABI U CPEeACTBax
U3yUeHUs MeraMupa, MaKpoMupa U
MHKpOMHpa;,  BJaJ€HHE IpUEMaMu
€CTECTBEHHOHAYYHBIX  HaOJIOJIEHNUH,
OIBITOB, UCCIENOBAaHUNH U OLEHKU
JOCTOBEPHOCTH MOJIYy4YEeHHBIX
pEe3yIIbTaTOB,

—— BJIaJIeHUe TIOHSTUMHBIM aIIapaToM
€CTeCTBEHHBIX HayK, MO3BOJISIOLINM
II0O3HaBaTh  MHp, Yy4acTBOBaTb B
TUCKYCCHUSX IO €CTEeCTBEHHOHAYUYHBIM
BOTIPOCAM, WCIIOJb30BAaTh PA3IUYHBIE

HNCTOYHUKH nHhOpMaLU TUIST
[IOATOTOBKH  COOCTBEHHBIX  paloT,
KPUTHYECKU OTHOCHUTBCS K

coobmwenusim  CMHU,  coapepxaium
Hay4YHYI0 UH()OPMALIUIO;

—  chOpMHUpPOBAHHOCTh  YMEHHUH
IIOHUMATh 3HaYUMOCTh
€CTeCTBEHHOHAYYHOI'0  3HAHUA A
Ka)KJIOTO YeJIOBEKA, HE3aBUCUMO OT €r0
po(hecCUOHATIBHOM NeSITENIbHOCTH,
paznuyarh  (akTel M OLEHKH,
CpaBHMBAaTh  OLEHOYHBIE  BBIBOABL,
BUJICTh UX CBSI3b C KPUTEPUAMHU OLIEHOK
U CBsI3b C KPUTEpUSIMU ~ C
ONpeAe/IEHHON CUCTEMOM LEHHOCTEH,
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