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COJEPKAHUE
Crp.
I[MOACHUTEJIBHAS 3AIINCKA

ITACIIOPT YUEBHOU JJUCLIUIIJIMHBI

CTPYKVYPA I COAEPXKAHME YUEBHOUN JJUCIUTIINHEI

VCJIOBUSA PEAJIN3ALIMN YUYEBHOM JTUCLIATIJIMHBI

KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHHUS YYEBHOU
JTACITATIIMHBI



1. NIOACHUTEJIBHASA 3AITMCKA

PaGouas mporpamma yueOHOM nucuuruinabl «EcTecTBO3HaHME» MpegHa3HadeHa s
U3y4YeHUs JIaHHOW JIMCUMIUIMHBI B  OOpa30BaTelIbHOW  OpraHu3alld  CPEIHEro
npodeccuonanbHoro o6pazoBanus ['BIIOY PK «PomaHOBCKHIl KOUIEMXK WHIYCTPUU
rOCTEIPUMMCTBA» B TIpeleiaX OCBOCHHMS 00pa30BaTEeNbHON MpPOTrpaMMBbl  CPEIHETO
npodeccuoHanbHOTO 00pa3oBaHuss Ha 0a3e OCHOBHOrO oOmIero oOpa3oBaHHs MPHU
MOATOTOBKE CIEIUAINCTOB CPETHETO 3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpeOoBanuii @DI'OC cpemnero o0IIETrO
o0pa3oBaHus, NPEIBSIBISEMBIX K CTPYKTYpE, COACPXKAHUIO U pe3yJbTaTaM OCBOEHUS
yueOHOU aucuuiinHbl «EcTecTBO3HAaHME», B COOTBETCTBUM C PekoMmeHaalusiMud 0
OpraHu3aluy TOJIyYeHHUsS CpeaHero oOmiero oOpa3oBaHUs B Mpelelax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTPpaMM CpelHero mnpodeccuoHanbHOr0 o00pa3oBaHusl Ha 0aze
OCHOBHOTO 0011ero o0pa3oBaHusi ¢ y4yeToM TpeOoBaHuUi (enepaibHbIX TOCYIapCTBEHHBIX
00pa3zoBaTebHBIX CTaHJapTOB u MOJIy4aeMoi CHEIUATBHOCTH CpEeIHEro
npodeccuoHaNbHOTO 00pa30BaHMUS.

OcHoOBHast 1eidb JAHHOTO Kypca c(opMUPOBATH MUPOBO33PEHHE YEIIOBEKA, OHO
MPOHUKAET W B TyMaHUTapHyi cdepy, U B OOIIECTBEHHYIO KHU3Hb. PalmoHaIbHBIN
€CTECTBEHHOHAYYHBIN MeTO/1, CPOPMUPOBABIIHIICS B paMKaX €CTECTBEHHBIX HAyK, 00pa3yeT
€CTECTBEHHOHAYYHYIO KapTHHY MHUpa, HeKoe o0pa3Ho-(uiiocodckoe 0000IeHne HayYHbIX
3HAHU.

B uenom yuebnas nucuuruinia « EctecTBo3HaHUE), B COIEPKAHUU KOTOPOU BEYIIIUM
KOMIIOHEHTOM SIBJISIFOTCSl Hay4HbI€ 3HAHMUS W HAay4yHble METOJbl IO3HAHUS, IO3BOJISIET
chopMHupoBaTh y OOYYarOMIMXCS IEIOCTHYIO €CTECTBEHHOHAYYHYIO KapTHHY MUpa,
npoOyAUTh Y HHUX SMOIMOHATIBHO-IIEHHOCTHOE OTHOIIEHHWE K HM3y4YaeMOMY Marepuainy,
TOTOBHOCTh K BBIOOPY JEWUCTBUIN OMpPENEIICHHOW HAMpPaBICHHOCTH, YMEHHE KPUTHUUYECKH
OLICHUBATh CBOM U UyKU€ ACHCTBUS U MOCTYIIKH.

N3yuenne oOmeoOpa3oBaTenpbHOl  yueOHOM  mucuuriauHbl  «EcTecTBo3HaHume»
3aBepIIaeTCs MOABEACHUEM UTOTOB B popme nuddepeHIIMpOBaHHOIO 3a4eTa U dK3aMEeHa B
pamMKax mpoMeXyTOYHOM aTTecTaluu o0ydaronmxcs B mporecce ocBoeHus: ocHoBHoi OITOTI
CIIO c nomy4eHrueM CpeHero 00IIero 0Opa3oBaHMsL.



2. HACHOPT ITPOI'PAMMBbI YYEBHOI'O ITPEJMETA 110 BBIBOPY
«ECTECTBO3HAHUE»

2.1. O01acTh NPUMEHEHN S POTrPaAMMBbI

PabGouas nporpamMma y4yeOHOro mpeIMeTa SBJISETCS  YacThlO  OCHOBHOM
npodeccuoHanbHOM oOpa3zoBarenbHol mporpamMmbl (OITOIT) cpennero npodeccruoHaIbHOTO
obpazosanus (CIIO) B coorBercTBum ¢ ®I'OC no cnenmansaoctr 43.02.05 «Dnopuctukay
ykpynHeHHoH rpynisl 43.00.00 CepBuc u Typusm.

2.2. MecTo y4eOHOro mpeaMeTa B CTPYKType OCHOBHOH NpPo(ecCHOHAIBLHOM
o0pa3oBaTe/IbHON NPOrpamMMBbl:

VY4eOHbl1il npeaMeT 1o BbIOOpYy «EcTecTBO3HaHME» OTHOCUTCS K MPEAMETHOU 00J1aCTH
«EcTecTBeHHbIE HAyKU» U BXOJUT B 00111€00pa3oBaTebHbli 1K yuyeonoro miana OITOIT
cpenHero ooiiero oopa3oBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHMs M M3ydaeTcs Ha
NPOTSDKEHUH TIEPBBIX IBYX CEMECTPOB.

2.3. llesin u 3an1a4n y4eOHOT0 nmpeaMeTa — TPeOOBAHUSA K Pe3yJIbTATAM OCBOCHHUSA
yueOHOro npeamera:

ConepxkaHnue TporpaMMbl  JUCHUIIIUHBI  «ECTECTBO3HAHME» HANpPaBICHO Ha
JIOCTH>KEHUE CIIETYIOIINX LETeH:

® OCBOCHHE 3HAHMI O COBPEMEHHOI €CTECTBEHHOHAYYHOU KapTUHE MUPa U METOAaX
€CTECTBEHHBIX HAayK; 3HAaKOMCTBO C HaubOojiee BaXHBIMHU HJICSIMH U JOCTIKCHHUSIMU
€CTECTBO3HAHMS, OKa3aBUIMMHU OINPEIECIAIONIEe BIHMSHUE HA pPa3BUTUE TEXHUKU U
TEXHOJIOTHIf;

® OBJIAJICHUE YMEHUSIMHU IPUMEHSITH MMOJYUCHHBIC 3HAHUS JIs1 OOBSICHEHUS SIBIICHUI
OKPY’KaIOIIEro MUpa, BOCHPUATHS WH(OOpPMAlUM €CTECTBEHHOHAYYHOTO W CIEIHUABHOTO
(mpodeccnoHanbHO 3HAYUMOTO) coJiep:kanus, noiaydaemoit u3 CMU, pecypcoB UnTepHera,
CIIEIMAJIbHOM U HAYYHO-TIONYJIIPHOU JINTEPATYPBIL;

® Da3BUTHE WHTEIUICKTYyaJIbHBIX, TBOPYECKUX CIIOCOOHOCTEH U KPUTHUYECKOTO
MBIIJICHHSI B XOJI€ TIPOBEICHHS MPOCTEHUIIINX UCCIICIOBAHN, aHAIU3a IBICHUN, BOCTIPUSATHUS
Y MHTEPIIPETAINH €CTEeCTBEHHOHAYYHON HH(pOpMAIInU;

e BoCHHUTaHHWE YOEKIECHHOCTH B BO3MOKHOCTH IIO3HAHUS 3aKOHOB TPUPOJIBI U
WCIIOJIb30BaHMS JJOCTH)KECHUHN €CTECTBEHHBIX HAYK JIJISl pa3BUTHS ITUBUIN3AIIMN U TIOBBIIICHUS
KauecTBa KU3HU;

® [PUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAHHUM B MPO(eCcCHOHAIBHOMN J1eATeIbHOCTU
Y MOBCEIHEBHOM KU3HU AJI1 00ecreueHust 0€30MaCHOCTH KU3HEACSATEIbHOCTH; TPAMOTHOTO
HCIIOJIb30BaHMs COBPEMEHHBIX TEXHOJIOTHI; OXPaHbI 3/I0POBbs, OKPYKAIOIIECH CPEIbI.

OcBoenune conaepxkaHusi y4eOHOM TUCHUIUIMHBI OOECHEeYMBAET JAOCTHIKECHHE
00y4YaIOIUMHUCS CIEAYIOIIHNX PE3YIbTATOB:

JUYHOCMHBIX

® OCO3HAIOIIUMN ce0s TpaXkTaHUHOM M 3AIMTHUKOM BEJIMKOW CTPAHBI;

® [POSIBISIOIIMA  AaKTUBHYK)  TPaXIAHCKYK  IO3ULIMI0,  JEMOHCTPHUPYIOIIHMA
IIPUBEPKEHHOCTb  NPUHLUIAM  YECTHOCTH,  IOPSJOYHOCTH,  OTKPBITOCTH,

DKOHOMHWYECKU AKTHUBHBIA M YYACTBYIOIIMH B CTYAEHYECKOM U TEPPUTOPUAIBHOM
CaMOyTpaBJICHUH, B TOM YHCJIE Ha YCJIOBHUSAX JOOPOBOJIBYECTBA, MPOJYKTHBHO
B3aUMOJICHCTBYIOIMA W  YYacCTBYIOIIMM B  JCATEIBHOCTH  OOIIECTBEHHBIX
OpraHu3aIui;



e COOMIOJArOmMK HOPMBI TPABOIMOPSAIKA, CISAYIONIMHA HAeadaM TPakJIaHCKOTO
oOmrecTBa, obecrieyeHus: 6€30MacHOCTH, MpaB U cBOOOA TpaxaaH Poccun; NosabHBINA
K YCTaHOBKaM WU MPOSBIICHUSM MPEJCTaBUTENCH CYOKYyJIbTYp, OTIIMYAIOIUN UX OT
TPYIIl C JECTPYKTHUBHBIM M JIEBUAHTHBIM TIOBEJCHHEM; JEMOHCTPUPYIOLIUN
HENPUITHE U IPEAYIPEKIAIOLIUN COLNAIBLHO ONACHOE MOBEACHHUE OKPYKAIOIINX;

® IIPOSIBIAIOIIMA M JIEMOHCTPUPYIOIIMM YBa)X€HHE K JIIOASIM TPYJa, OCO3HAOIIMM
IIEHHOCTh COOCTBEHHOTO TPYy/a; CTpeMsIIuiics K (GOpMHUpPOBAHUIO B CETEBOU cpene
JUYHOCTHO U MPO(ECCHOHATBHOIO KOHCTPYKTUBHOTO «IU(POBOTO cleaa;

® JIEMOHCTPUPYIOIIHUN NPUBEPKEHHOCTD K POAHOU KYJIBTYPE, HCTOPUUECKON ITaMATH HA
ocHOBe J0OBM K PoauHe, poaHoMy Hapoay, Malol pOAMHE, TPHUHSATHUIO
TPaAULMOHHBIX IEHHOCTE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

® MPOSBIISIONIUN YBaXKEHHE K JIIOJISIM CTapILero MOKOJIEHUS U TOTOBHOCTh K YYaCTHIO B
COLIMAJIbHOM MOJIEPKKE U BOJIOHTEPCKUX JBUKEHUSX;

® OCO3HAIOUIMII TNPUOPUTETHYIO LIEHHOCTh JIMYHOCTU YEJOBEKa;  yBaXKaroIIHi
COOCTBEHHYIO M UYXKYIO YHUKAJIBHOCTh B PA3NIMYHBIX CUTYAIUSIX, BO BceX opMax u
BUJAX J€ATEIbHOCTH,;

® TMPOSIBISIIOIIMK M JIEMOHCTPUPYIOIIUNA YBa)X€HUE K IMPEACTABUTEISAM pPa3INYHbIX
ATHOKYJIbTYPHBIX, COIMAJIbHBIX, KOH(PECCHOHATBHBIX U UHBIX TPYIII; COMPUYACTHBIN
K COXPaHEHHUI0, TPEYMHOKEHHIO U TPAHCIALMHN KYJIbTYPHBIX TPAAULUUNA U HEHHOCTEN
MHOTOHAIIMOHAJIBHOT'O POCCUMCKOr0 TOCYAapCTBa;

e COOMIOMAIOIMINIM ¥ MpOMNaraHIuPYONINI MpaBuiia 310pOBOro U 6e30macHoOro odpasza
KU3HU, CIIOPTa; MPeAynpexIaronmil 1100 NpeoaoseBaONUil 3aBUCUMOCTH OT
anKoroJis, Tabaka; MCUXOAKTUBHBIX BEHIECTB, a3apTHBIX UTP U T.J.; COXPAHSIOMIUN
NICUXOJOTHYECKYI0 YCTOWYMBOCTh B CUTYaTHBHO CIOKHBIX WJIH CTPEMUTEIBHO
MEHSIOIIUXCS CUTYaIUsIX;

e 3a00TSIIMIICS O 3alUTE OKPYKAIOIIEH Cpeibl, COOCTBEHHOU M UY>KOW 0€30MacHOCTH,
B TOM 4ucCJIe IU(POBOIL;

® TMPOSIBIISIIONIMKM YyBaXXE€HHUE K ACTETHUYECKUM IIEHHOCTSM, OOJaaloIuii OCHOBAMHU
ACTETUYECKON KYJIBTYPBI;

® TPUHUMAIOIINI CEMEWHBIE IIEHHOCTH, TOTOBBIA K CO3JaHUI0 CEMbU U BOCIHUTAHUIO
JIETeN; TEMOHCTPUPYIOIIUNA HENPUATUE HACUIIUS B CEMbBE, YXOJIa OT POIAUTEIHCKOU
OTBETCTBEHHOCTH, OTKa3a OT OTHOLIEHHI CO CBOMMHU JE€TbMH U HUX (PUHAHCOBOIO
COJICpKAHUS.

MemanpeomemHbix:

® OBJAJCHUE YMEHHUSIMU M HaBbIKAMU PA3JIUYHBIX BHUJOB I[O3HABATEIILHOU
JESTENBHOCTH JJIs1 U3YUYEHHS Pa3HBIX CTOPOH OKPYXKAIOLIEr0 €CTECTBEHHOTO0 MUPA;

® NPUMEHEHHE OCHOBHBIX METOJOB TO3HaHUS  (HAOJIONEHHUS, HAYYHOIO
AKCIIEPUMEHTA) JJI1 U3YYEHHUsS! Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYUYHON KapTUHBI MHpPA, C
KOTOPBIMH BO3HHKAET HEOOXOIUMOCTh CTAIKMBATHCS B PO(hecCHOHAIBHOM cdepe;

® YMEHHE ONpENEeNATh IENIU W 3aJa4d JeSTEIHbHOCTH, BRIOUPATh CPEACTBA JJIST MX
JIOCTH)KCHUS Ha TTPAKTHKE;

® yMEHHue UCII0JIb30BAaTh pa3Iu4HbIe HCTOYHUKH TUTSt MOJTyYSHUS
€CTeCTBEHHOHAYYHOW HH(OpPMaluu M OLEHWBATh €€ JOCTOBEPHOCTh MJsl JOCTHXKECHUS
IIOCTAaBJICHHBIX LIeJIEH U 3a/ad4;

npeomMemHuix:

e chopMUPOBAHHOCTH MpeACTaBICHUN 0 LEJIO0CTHOU COBPEMEHHOM
CCTCCTBEHHOHAY4YHOM KapTUHE MHUpa, IPUPOLE KaK €JUHOM ILEJIOCTHOM CHUCTEME,



B3aMMOCBSI3U YeJIOBEKa, IPUPOJBI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MacIITadax
Bcenennoii;

® BJAJICHHE 3HAHUSIMHU O HanOoJiee BaXKHBIX OTKPBITUSAX M JOCTHXKEHUAX B 00JacTH
€CTECTBO3HAHMS, INOBIUSABIIMX HA DJBOJIOLMIO INPEIACTABICHUHA O INPUPOJE, HA pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

e Cc(HOpPMHUPOBAHHOCTb YMEHUS NPHUMEHITh €CTECTBEHHOHAYUHbIE 3HAHUSA Ui
O0BSICHEHUSI OKPY’KAIOIIUX SIBIICHUH, COXpPaHEHMs 3[J0POBBS, obOecrieueHus: 0e30MacHOCTH
KU3HEACATENBHOCTH, OepeXHOro  OTHOIIEHMS K  NIPUpPOJE,  PalUOHAIBHOIO
IPUPOIONOJIb30BAHMS, & TAKIKE BBIIIOJHEHUS POJIM IPAMOTHOTO IOTPEOUTES;

¢ CPOPMHPOBAHHOCTH MPEICTABICHUH O HAyYHOM METOJE IMO3HAHHS TMPHPOIBI U
CpeACTBaX M3Y4YEHUs Meramupa, MakKpoMHpa M MHUKPOMHpA; BIAJCHUE IpPUEMaMHU
€CTeCTBEHHOHAYYHBIX HAONIONCHUH, OMBITOB, WCCIEAOBAHUN M OIEHKH JOCTOBEPHOCTH
IIOJIyYEHHBIX PE3yJIbTaTOB;

® BJIAJICHUE NIOHATUNHBIM aNapaToM €CTECTBEHHBIX HAYK, ITO3BOJIAIOLIUM I103HABATH
MHp, YYacTBOBAaTb B JIUCKYCCHSIX II0 €CTECTBEHHOHAyYHBIM BONPOCAM, HCIIOJIb30BaTh
pa3auyHble MCTOYHUKHM HH(POpPMALMU JUIsl TMOJATOTOBKM COOCTBEHHBIX pabOT, KPUTHUECKHU
OTHOCUTHCS K coobmennssMm CMU, conepxkaiium HayuHy0 HHPOPMAITHUIO;

e c(hOpMHUPOBAHHOCTh YMEHHUI MOHUMATh 3HAYMMOCTb €CTECTBEHHOHAYYHOI'O 3HAHMSI
JUI KaXJ0TO 4YeOBEKa HE3aBUCHUMO OT €ro MpoQecCHOHANBbHOW AESITeIbHOCTH, pa3inyaTh
(akKThl U OLIEHKH, CPABHUBAThH OLICHOYHBIE BBIBO/IbI, BUACTH UX CBS3b C KPUTEPUSIMU OLICHOK U
CBSI3b KDUTEPHUEB C ONPEACICHHON CUCTEMOM [IEHHOCTEM.

2.4. Pexomenayemoe KOJIMYECTBO YaCOB HA OCBOCHHE IPOIrpaMMbl Y4eOHOIO
npeamera:

MaKCHUMaJIbHOHM y4eOHOU HArpy3ku oOyuyaromerocs — 228 4yacoB, B TOM YHCIIE:

— 00s13aTenbHON ayAUTOpHON yueOHOM Harpy3ku oOydaromerocst — 151 yac;

— CaMOCTOSITENIbHOM paboThl 00yyaromierocs — /7 4acos.



3.CTPYKYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA
«ECTECTBO3HAHMUE»

3.100bem 1 BUABI Y4eOHOI padoThl

Bup yuyeOHoii padoThl O06beM yacos

MaxkcumaJjibHas ydyeOHasi HAarpy3Ka (Bcero) 228
Qobs13aTesIbHASI AYIMTOPHAs Yy4eOHAasi HATPY3Ka (BCero) 151
B TOM UHCJIE:

JabopaTopHbIe PabOTHI 6

MPAKTUYECKUE 3aHSATHS 12

KOHTPOJIbHbIE PA0OTHI 2
CamocTtosiTesqibHAsI padoTa o0yuyaruierocsi (Bcero) 77

IIpomeskyTouHnasi arTecTauus B popMe IK3aMeHa




3.2. TemaTn4eckuii JIaH U copep:kaHue yueOHOro npeamera «EcrectBozHaHue»

. YpoBenb
HanmeHnoBanue Tema u popma ayIuTOPHOIO 3aHATHS/TEMa CAMOCTOATEIbHOM Jdomamnee Oo6bem OCBOCHH
pa3aesioB U TeM padoThI 00yYAOIIMXCS 3ajaHue 4acoB a
1 2 3 4 5
Pasznen 1. PUBUKA
BBenenue. Coaepxanne yueOHOro MaTepHuaJia 4
CTpykTypa 1. | ®usuka — dbyHI1aMeHTaIbHas HayKa 0 MIPUPOJE. 0.1, c.3-16;
€CTECTBEHHOHAYYHOI 0 EcTecTBeHHOHAYYHBIH METOJM ITO3HAHUS, €r0 BO3MOXHOCTH U 1 2
3HAHUS TpaHUIIbl IPUMEHUMOCTH.
2. | EnuHCTBO 3aKOHOB MPUPOJIBI U COCTaBa BEllecTBa BO BeeneHHoi. 0.1, c.3-16; 1 9
CP1,2
CamocrosTesabHas padora [lonroroBka scce: «Bamum Habm01eHUS 32 OKPYKAOIIIM MAPOM
u ¢uznka B TBOEW Xu3HM W Oynymed mupodeccum». «Pomb skcriepumeHTa, TEOpUuu u 1 2
MOJICJTUPOBAHUS B MPOIECCE MO3HAHUS MPUPOJIBI M B TBOECH YKUZHI.
CamocTosiTeIbHas padoTa
Cocrapienue koHcriekTa: OCHOBHBIC €IMHHIIBI U3MEpPEHUs GU3HUSCKUX BeauunH. CucreMa 1 2
«CIy.
Tema 1. Mexanuka 16
Tema 1.1. Conep:kanue yueOHOro MaTepuaJia 6
Kunemaruka. 3. | Mexanuueckoe nBrmxkeHne. CKOpoCcThb. Y CKOpEHHE. 0.1,c.17-34
JuHamuka. (8,9c.41), CP 3, 1 2
4
4, Macca u cuna. Bzaumoneiictsue ten. 3akoHbl fUHAMUKH. CHUJIBI B 0.1, c.41-58, 1 5
npupojie. 3aKOH BCEMUPHOTO TATOTEHHUSI. (6,7 c.58)
5. | JlabopaTopHnas pa6ora Nel. O.1,c.41-58, 1 )
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS OT Beca Tea. (6,7¢.58)
6. | JlaGopatopHasi paGoTa Nel. 0.1, c.41-58, 1 2
HccnenoBanue 3aBUCHMMOCTH CUJIBI TPEHHUSI OT Beca Tea. (6,7¢.58)
CamocrosiTesbHast padora [loaroroska k naboparopHoit padote Ne 1 1 2




CamocrosiTeabHas padora IlonaroroBka kpoccBopja o reme: «MexaHuka, KHHEMaTHUKa. 1 2
Tema 1.2. 3axoHbI Conepxanne y4eOHOro MaTepHuaJia 4
COXpaHEHHUsI B 7. |Nmmynbce Tena. 3aKOH COXpAaHEHUS UMITYJIbCa. 0.1, c.58-71, 1 9
MEXaHHKE. c.71(8-13)
8. |Mexanuueckas 3Heprus. 3aKOH COXpPaHEHUS MOJTHOW MEXaHUYECKOU 0.1, c. 58-
DHEPIHUH. 71,c.71(8-13) 1 2
CP5,6
CamocrosTeabHas padora [lonroroBka kpoccBopa o reme: «MexaHnka.3aKOHbI 1 2
COXpaHEHUSI.
CamocTtonTeabHasi padora [loaroroska scce: «3akoHbI cOXpaHeHUsl B (PU3UKE, B TBOCH 1 2
KU3HU U Oyayiei mpodeccumy.
Tema 1.3. Coaepkanue y4e0HOro MaTepuaJia 6
MexXaHnuecKue 9. |CBoOomHbIC KONEOanus. [leproa, vacTora m aMmIuTya KOJIeOAaHUH. 0.1, c. 189-207 1 1.2
K0JIeOaHUs U BOJIHBL. 10. |MexaHnu4eckre BOJHBI U UX BUIBI. 3BYKOBBIC BOJHBI. CP 7.8 1 5
Y 1bTpa3ByKOBBIE BOJHBL.
11. UIaGopaTopHasi pabora Ne2. [ToBT.O.1, c. 189-
. 1 2
M3ydeHne Kojie0aHW MaTeMaTHIECKOTO MasiTHUKA. 207, ¢.207 (1-21)
12. |JlaGopaTopnas paGora Ne2. [Tost. O.1,
N3yuenune konebaHni MaTEMaTHYECKOTO MasiTHUKA. c. 189-207 1 2
C.207 (1-21)
CamocTosiTeqabHasa padora [Ioaroroska k 1adopatopHou padbore No Z.
CocTaBieHne KpoccBop/ia o teMe: «MexaHndeckue KoineOaHus U BOJHBDY. 1 2
CamocrosiTesbHas padora [lonrotoBka coobmenunii mo teme: «Vcnonbp3oBaHre HayIITHUKOB. 1 2
['uruena cinyxa», «HecnplmmmMpie 3ByKH B MPUPOAE M TEXHUKEY, JIP.
Tema 2. OcHOBBI MOJIEKYJISAPHON GU3MKHM U TEPMOIMHAMHUKH. 6
Tema 2.1. OcHOBBI Conep:kanue yueOHOro MaTepuaJia 6
MOJIEKYJIIpHOM Gu3uku | 13. | AToMHCTHYECKAss TeOpus CTPOEHHUs BelmiecTBa. HaOmoaeHus u 0.1,¢.72-
U TEPMOJIMHAMUKH. OMbBITHI, MOATBEPXKJAIOIINE ATOMHO-MOJIEKYJIIpHOE CTpoeHue | 86;C.87-0TBETHI 1 19
BemlecTBa. WneanbHblit ra3. TemmepaTypa Kkak Mepa cpeaHei| Ha Bompocsl (1- '
KHHETUYECKON IHEPTUH YACTHIL. 5)
14. |Buytpennssi snHeprus. Pabota wu Teruoormaya kak cmocoOw] 0.1, ¢.87-99; 1 9
U3MEHEHUsl BHYTpeHHEW OdHepruu. IlepBeli M BTOPOM 3aKOHBI CP9
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TepmoauHaMuku. [IpuHIuUNBl gecTBUs TerioBbix MammuH. KIT]
TEIJIOBBIX JIBUTATEJICH.

15. | Mozenb KUAKOCTH. II0OBEPXHOCTHOE HATSHKEHHE U CMauMBaHHE. 0.1, ¢.100-108: . )
CP 10
16. | Kpucrammdeckue u aMopdHBIE BEIECTBA. 0.1, c.108-118;
C.114-116- 1 2
KOHCTICKT
CamocrosTesabHas padora [loaroroska cooOiieHuil 1mo Teme: « IKOJIOTUYECKUE TPOOIIEMBI, 1 9
CBsI3aHHbBIC C IPUMEHEHHEM TEIUIOBBIX MAIllMH, U IPOOJIEMbI SHEProcOEPEKEHU, JIP.
CamocrosiTesqbHas padora [lonrotoBka TabauIbl: «ArperaTHble COCTOSIHUSI BEIIIECTBAY.
CocraBnenue kpoccBopaa 1o teMe: «OCHOBBI MOJIEKYJISIPHON (DU3UKU U TEPMOJIUHAMUKNY, 1 2
«ArperatHble COCTOSIHUS BEIIECTBAY.
Tema 3. OcHOBBI )JIEKTPOAHNHAMHUKH. 4
Tema 3.1. Coaepxanue y4eOHOro MaTepHuaJia 2
DneKTpocTaTuKa. 17. | BzaumoneicTBUEe 3apsHKCHHBIX Ten. OJnektpudeckuit  3apsa. | O.1, c.119-137;
[TocTosTHHBIN TOK DIEeKTPOCTaTUYECKOE MOJIE, €TO OCHOBHBIE XapaKTEPUCTUKH U CBSI3b OTBETUTH Ha 1 2
MEXTy HUMHU. Bormpockl (1-8)
18. | IlocrossHHBINM dnekTpuyeckwii Tok. Cuna Toka, Hampspkenwe, | O.1, c.138-152,
AJNIEKTPUYECKOE COmpoTHUBiIeHHE. 3akoH Oma Uil  ydacTKa | OTB. Ha BOIID. 1 2
DIICKTPUUYECKOM IIeTIH. (1-10)
Tema 3.2. Coaepxanne y4eOHOro MaTepHuaJia 2
MarnuTHO€ nose 19. | MarnutHOe mojie U ero OcHOBHbIE XapakrepucTuku. eiictBue | O.1, c.161-172;
MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM. DJIEKTPOJABUTATENb. oTB. Ha Borp.(1- 1 2
8)
20. | SIBneHWe DIEKTPOMATHUTHOM WHAYKIMU. OiekTpoMarautHoe | 0.1, ¢.173-185 1 2
noJe. KpPOCCBOPJI
Tema 4. KoJsieOaHusi M BOJIHBI. 6
Tema 4.1. Conep:kanue yueOHOr0o MaTepuaJia 6
ONEeKTpOMarHUTHbBIE 21. | DnextpomaruuTHbele BonHBL Illkama snekrpomarautHbix BonH. | O.1,¢.207-223
KOJIeOaHMS U BOJHBI. CaoiicTBa JIEKTPOMArHUTHBIX BOJIH. Ckopocts | Tabnuma c.215 1 2

CBETOBEBIE BOJIHEIL.

QJICKTPOMArHuTHBLIX BOJIH.
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22. | CeroBbIe BOJHBI. 3aKOHBI OTpakeHWs W mpenomusieHust ceerta. | 0.1, c.224-247. 1 12
JIunzel. ['na3 kak onTuveckas cucrema. '
23. | JlabopaTopHasi padoTa Ne 3. [Tost. O.1, 1 5
N3yuenne unreppepeHu u qudpakuuy cBera c.224-247,
24. | JlabopaTopHasi pa6oTa Ne 3. [TogT. O.1, 1 9
N3yuenue unrepdepenimu u audpakivu cBeTa c.224-247,
CamocrosiTesbHas padoralloaroroska k mabopatopHoit padore Ne 3. 1 2
CamocrosiTesbHass padora I[loaroroBka coobmenuit no teme: «IIpoOrembl W rurueHa 1 2
3peHus», JIp.
Tema 5. DjieMeHTHI KBAHTOBOM (PM3UKH 3
Tema 5.1. Conepxanue y4eOHOr0 MaTepuaJjia 3
DJeMEHThl KBAHTOBOM 25. | KBanToBble cBoiicTBa cBeTa. KBanToBas runoresa Ilnanka. 0.1, c. 248-259; 1 2
bu3uKH C.259
26. | ®m3uka aroma. Mogenu ctpoeHust atoma. Ombir Pesepdopma. | O.1, c. 260-306 1 9
CocTaB 1 cTpOEHHE aTOMHOTO sI/Ipa.
CamocrosiTesbHasi padora [loaroroBka cooOmeHuid 1o Teme: «IKOJIOTMYECKH YHCThIE
HUCTOYHHUKU SHEpPrum», «MHUpOBbIE aTOMHBIE KaTacTpOodbl», «IKOJIOTHYECKHUE MPOOIEMBI 1 2
ATOMHOM SHEPreTUKU» JIP.
Tema 6. BecesrenHas u eé 3BoJIIOIMA 3
Tema 6.1. Conep:kanue yueOHOro MaTepuaJia 3
Bcenennas u e¢ 35. | uddepenunpoBaHHbli 3aUET. 1 3
SBOIIOTHA. 36. | luddepeHuupoBaHHbINi 3aUET. 1 3
CamocrositeabHas padorallonroroBka cooOmieHnii mo TeMe: «BcelleHHas i €€ IBOTIOLHS, 1 5
«CoBpemenHast pusndeckas KapTHHA MUPaAy.
BCEI'O 110 PA3SJIEJIY: 42
Paznen 2. XUMUSA
1.1. O01masi ¥ HeOpraHu4vecKasi XumMmsi 14
Tema 1.1. Conepxanne y4eOHOro MaTepHuaJia
IToHsTHA 1 3aKOHBI 1 | I[penmer xumuu. BemectBo. Atom. Monekyna. XuMUYECKUN 0.2, c.3-7 1 1
XUMHUHU 2 | DJIEeMEHT, TPOCThIE W CIIOKHBIE BEIIeCTBA. AIIOTPONHS H €€ 1
IPUYUHBL.
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3 | U3mepenne BemectBa. OCHOBHBIE 3aKOHBI XUMHH. Macca aTOMOB H 0.1, c.14-18 1
4 | monekyn. ATomHas eauHHIa Maccbl. OTHOCUTENbHAST aTOMHAsL H 1
MOJICKYJISIPHAsI MaCChl
Tema 1.2. Cojaep:xkanue y4eOHOTr0 MaTepuaa
[Tepuoanueckas 5 |Ilepuomnueckas cucTemMa XUMHYeCKux dnemeHtoB JI.  W. 0.2, c.10-16 1 1
cucreMa 6 | MenneneeBa kak rpaduyeckoe orobpaxkenue Ilepmommaeckoro 1
XUMHUYECKHUX 3akoHa. Ilepumopnyeckuii 3aKOH. 3aKOHOMEPHOCTH W3MEHEHMS
AJIECMEHTOB CTPOEHUS IIEKTPOHHBIX 000JIOUEK aTOMOB.
J..Menneneera
Tema 1.3. Conep:xxanue yueOHOro MaTepuaJjia
CtpoeHue BeliecTa
7 | llpupona xummueckoit cBs3u. KoBameHnTtHas cBs3b: HemomsipHas u | 0.2, c. 32-39 1 1
8 | momsipuas. MonHnas cBsi3zb. KaTHOHBI W aHMOHBL. MeTtamuueckas 1
cBsi3b. BomopomHas cBs3b.  B3auMOCBA3b  KPHCTATUTMUECKHX
PENIETOK BEMISCTB C PA3IMIHBIMUA THIIAMHU XUMHUYECKOU CBSI3H
Tema 1.4. Conepxanne y4eOHOro MaTepHuaJia
Bopna. PactBopsbl 9 | ®usnueckre U XUMUYECKUE CBOICTBA BOJIbI. PacTBOpeHne TBEPAbIX 0.2, ¢c.32-39 1 1
10 | BemecTB 1 ra3oB. MaccoBasi J0Jis BEIIECTBA B PACTBOPE KaK CIOCO0 1
BBIPKEHUS COCTaBa pacTBOPa
Tema 1.5. Conep:xkanue yueOHOro MaTepuaJia
Xumuueckue peakuyu | 11 | [lonarue o XUMHUYECKOW peakiuuu. THIBI XUMUYECKUX PEaKIIHM. 0.2, ¢c.52-60 1 1
12 | CxopocTb peakuuu 1 GaKkTOpbl, OT KOTOPBIX OHA 3aBUCHT. TeIUIOBOM 1
3 PEeKT XUMUYIECKON peaKIIUH
13 | Xumudeckoe paBHOBECHE U CIIOCOOBI €70 CMEIICHUS. 0.2,c.71-74 1 1
14 1
2. 1. Oprannyeckasi XuMusi 35

Tema 2.1

| Coaep:xkanue yueOHOro MaTepuaJsia
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OCHOBHBI€E TTOHATHUS
OpPraHMYECKON XMMHH
1 TCOPHS CTPOCHUS
OpPraHWYECKHUX
COEIMHEHUN

15
16

IIpeamer opranuyeckoil xumuu. [IpupoaHsie, HICKyCCTBEHHBIE U
CUHTETUYECKHE OpraHUYeCcKHe BELIECTBA. CpaBHeHue
OpraHMYECKMX BEUIECTB € HEOPraHMYECKMMH. BaleHTHOCTS.
XHMHYECKOE CTPOCHUE KaK IOpPANOK COCIWHEHHS aTOMOB B
MOJIEKYJIbl 10 BAJIEHTHOCTH. Teopusi CTPOeHHMs OPraHUYeCKHX
coennHeHuii A.M. ByrtiepoBa. OCHOBHBIE MOJOXEHUS TEOPUU
XUMHYECKOr0 CTpoeHus. HM3omepus u m3oMmepbl. XUMHUYECKHE
(GOpMyJIbI M MOJIEJIM MOJIEKYJI B OPTaHUYECKOM XUMUHU

0.1,c.4-14

17
18

Knaccupukanust opranmyeckux BemecTB. Kiaccudukanus
BEUICCTB 10 CTPOCHUIO YTIEPOJHOTO CKeJIeTa U  HAIWYHUIO
¢yskumoHanbHbix  rpynn.  Kaaccmdukanmusi  peakumid B
opranmveckoil xummuu. Peakiuu npucoenuHeHus (TupupoBaHus,
raJIorTeHUpPOBaHUs, THIPOrajIOreHUpOBaHus, ruaparanun). Peakunn
OTILEIUICHUS (eruapupoBaHus, JNETrUAPOraJIOr€HUPOBAHUS,
neruapaTtanun). Peakiuu 3amenienus. Peakunu n3omMepusaniu

0.1, c.22-25

CamocrosTeqbHas padora:

CocraBiieHHE TaOIUIIBI
CocTaBjieHHe KOHCIIEKTa
CocTaBiieHHE COOOIICHUS
IToaroroBka npe3eHTanni

TemaTuka qOMaIIHUX 3aJaHNI

Kusznb u gestensHocTh A.M. ByTieposa
Buranusm u ero kpax

Ponb oTeuecTBEHHBIX YYCHBIX B CTAHOBJICHUHW W PA3BUTUU MHpOBOﬁ OpFaHquCKOﬁ

XUMHNU
COBpeMeHHbIe MpCaACTABJICHUA O TCOPHUH XUMHUUYCCKOT'O CTPOCHUA

Tema 2.2
Yrneroaopoasl
Y UX MPUPOTHBIC
ACTOYHUKHU

Conep:xkaHue yueOHOTr0o MaTepuasia

19
20

AJKaHBI: TOMOJIOTHYECKHN Psifl, U30MEPHUSI 1 HOMEHKJIATypa
AJIKAaHOB

XUMHUYECKHE CBOWCTBAa ajKkaHOB (METaHa, »JTaHA): TOpPCHHE,
3aMeIleHue, pa3ioKeHue, neruapupoBanne. [IpuMeHeHne aaKaHoB
Ha OCHOBE CBOMCTB

0.1, ¢.25-35
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21 | Drtunen, ero MOJIyYeHue (merunpupoBaHueM JTaHa, 0.1, c.43-49 1
22 | nenonumepu3anuei noJudTHIIeHa). [ 'oMomoruueckuii ps,

u30MepHsi, HOMEHKJIAaTypa ajgkeHoB. [[uensl u kayuyku. [lonarue o

TUeHaX KakK YIJIeBOMOpOAaX C JBYMS JBOWHBIMH CBSI3SIMH.

ConpspkeHHble TueHbl. XHUMHUYECKHe CBoicTBa OyramueHa-1,3 u

u30mnpeHa: obeciBeunBaHWe OPOMHOW BOJBI M TOJIMMEpHU3alUs B

Kaydyku. HaTypanbHblil 1 CUHTETHUECKHE KayuyKH. Pe3uHa
22 | AnxuHbl. AnieTiiieH. XMMHUYECKHE CBOWCTBA alleTHIICHA: TOPECHHE, 0.1, ¢.60-66 1
23 | obecuBeunBaHuEe OPOMHOM BOJIbI, MPUCOCIUHEHHUE XJIOPOBOIOPOIA

U ruaparanus. [IpuMeHeHHWe aneTwieHa Ha OCHOBE CBOWCTB.

MexkiaccoBasi ©30MEpUs C aJIKaIHCHAMHU
24 | Apenbl. benzon. Xumudeckue CBOHCTBAa O€H30ia: TOpEHHE, 0.1, c.66-77 1
25 | peakuuu 3aMelleHus (rajoreHupoBaHue, HUTPOBAHUE).

[Tpumenenue OGeHzona
[IpupoiHBIe HCTOYHHUKH YTIIeBOI0PO10B. [Ipupoaneiii ra3. Hedrh.

CamocrosTeabHas padora:

CocraBiieHue KOHCIIEKTA
CocraBieHne cOOOIIEHUS
IToaroroBka mpe3eHTaMi HAMTMCAaHUE COOOIIEHUM 110 TEMaM:

DKOJIOTHYECKHUE ACIIEKThI UCITOJIb30BaHUS YIIJICBOAOPOAHOI'O ChIPbA.

HcTopust OTKPBITHS U pa3paOOTKH ra3oBbIX U HEPTSIHBIX MECTOPOKAeHHH B PD

Tema 2.3.
Kucnoponconepxamnm
€ OpraHu4YeCKHe
COCTMHECHUS

Conep:xanue yueOHOTr0o MaTepuasia

26 | Couprsl. [Tonmydyenue sTaHONa OPOKEHUEM TITFOKO3BI U THpaTaluen 0.1, c.88-94 1
27 | stuneHa. 'mapokcuiibHas rpynna Kak pyHkiuoHansHas. [lonsarue o

NPEJCNbHBIX OJHOATOMHBIX CHHpTaX. XWMHUYECKHE CBOWCTBA

JTaHONA: B3aMMOJICHCTBHE C HATpueM, O0pa30BaHUE MPOCTHIX U

CIIOKHBIX 3()UPOB, OKHCIICHHE B abaerua. [[puMeHenne sTaHoa Ha

OCHOBE CBOMCTB.
28 | I'muuepuH  Kak  MpEeACTaBUTENb  MHOTroaToMHBIX  cruptoB. | 0.1, ¢.100-105 1
29 | KadecTBeHHas peakiusi HA MHOTOATOMHBIE CIUPTHL. [IpuMeneHue

IIMLEPUHA
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30 | ®enon. Bzaumuoe BimsHHEe aTroMoB B Mojekyne ¢enonma. | O.1,c.105-111 1
31 | ®usnueckue U XUMHYECKHE CBOMCTBa ¢deHoma. B3aumoneiicTeue ¢

THJIPOKCUIOM HaTpHs U a30THOM kucioto. [Ipumenenne ¢peHomna Ha

OCHOBE CBOMCTB
32 | Anpnerunsl. [lonstue o0 anpaerumax. AnpaerugHas rpymma kak | O.1,c¢.111-116 1
33 | dynkumnonanpHas. PopManbAeTU U €ro CBOICTBA: OKUCICHHE B

COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBIICHHE B COOTBETCTBYOIINIA

cnupt. [lomydeHue anpAETHIOB OKHCICHHEM COOTBETCTBYIOIIMX

cnuptoB. [Ipumenenne Gopmanbaeriuia Ha OCHOBE €r0 CBOWCTB
34 | KapbonoBeie kuciaoTel. [lonatne o xapOonoBeix kucmotax. | O.1,c.120-126 1
35 | KapOokcumnpHas rpymmna kak (yHKIMOHaIbHas. ['omMosorudeckuii

pSiI IPEACIIbHBIX OTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT
36 | [lomydyenme KapOOHOBBIX KHCIOT OKHCIeHHEeM anbaeruaos. | 0.1, c.126-132 1
37 | XuMuueckue CBOMCTBA YKCYCHOW KHCIOTBI: OOIIME CBOMCTBa C

MUHEPATLHBIMHU KHCIIOTaMH u peakuus

stepudukaruu. [[pumMeHeHne yKCyCHOM KHCJIOTHI Ha OCHOBE

CBOMCTB. BbIcIIne )XMpHBIE KUCIOTHI HA IPUMEPE NAIbMUTUHOBOM U

CT€apPUHOBOM
38 | Cnoxxnble 2¢upsl 1 xxupsl. [lonydenne cnoxubix a¢upos peaknueii | O.1, ¢.135-146 1
39 | srepuduxanuu. CnoxkHble >QUpbl B OPHUPOJAE, HUX 3HAYEHHE.

[IpumeHeHre CHOXKHBIX 3(PUPOB HAa OCHOBE CBOMCTB. CIlIOXKHBIE

3¢upkI B IpUpOJIE, UX 3HaUeHHe. [I[puMeHeHne ClIoKHbIX 3(pUpoB Ha

OCHOBE CBOMCTB
40 | XKupsl kak cinoxusie 3¢upsl. Knaccupukanus xxupos. Xumuueckue | 0.1, ¢.139-146 1
41 | cBolicTBa  JKUPOB: THAPOIU3 W  TUAPUPOBAHHE  KUJKUX

*upoB. [IpuMeHeHne KUPOB HA OCHOBE CBOMCTB. MbLia
42 | YrneBonwl. YraeBoasl, uX kiaccudukamusa:  Monocaxapuasl | O.1, ¢.146-162 1
43 | (rmroko3a, (ppykTo3a), mucaxapuiabl (caxapos3a) M IOJHCAXapUIbI

(kpaxmaJl u LeJUTI0I103a)
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CamocrositeabHas padora: [loarotoBuTh COOOIIEHUS 110 TEME:

AJKOTOJIM3M U ero NpouIaKTHKa

MypaBbrHas KUCIOTa B IPUPOLE, HAYKE U IPOU3BOJCTBE

Uctopus ykcyca

CrnosxxHble 3(pHphl U UX 3HAYEHHE B PUPOJIE, OBITY U IPOU3BOJICTBE
JKupbl Kak IPOYKT NUTAHUS U XUMHYECKOE ChIPHE

3aMeHa JKUPOB B TEXHUKE HEMUIIEBBIM ChIPbEM

HexBaTtka mnpojoBOJILCTBUS Kak Tio0albHAs MpobOiieMa 4YeloBeYeCTBA M IYyTH €€

pelieHust

CpencTBa rurieHsl Ha OCHOBE KHCIOPOACOAEPKALIMX OPTaHUYECKUX COEANHEHUN
Cunrernueckue morwiue cpeacrsa (CMC): 10CTOMHCTBA M HEJOCTATKH

Tema 2.4.
A3oTtcoaepxaiue
OpraHU4YeCKHUe
COCMHEHMUS.
[Tommmepsr

Conepxanne y4eOHOro MaTepuaJia

44
45

Awmunsl. [lonstue 00 amuHax. Aumdaruueckue aMuHBI, HX
KJIacCU(PUKAIMS 1 HOMEHKJIATypa.

0.1, c.169-174

46
47

AHWIIMH, KaK opraHudeckoe ocHoBaHue. [lomydeHue aHuiIMHA U3
HUTpoOeH3oua. [IpuMeHeHre aHuIMHa Ha OCHOBE CBOWCTB

0.1, c.169-174

48
49

KonTponsHas padora

CamocrosTeqbHas padora

CocraBienne TaOJIUIIBI

CocraBiieHHE KOHCIIEKTa

CocraBiieHHe COOOIICHMS

[ToaroToBka mpe3eHTaLMi

Hanucanne cooOIeHuii 1o reme:

benku ux ponb B )KU3HU Y€TIOBEKA
AMMHOKHUCIIOTHI ,MCTOPUSI OTKPBITUS
[TonuMepsl :MOJyYEHUE M UCIOIb30BAHUE

I e

BCEI'O 11O PA3JIEJIY:

49

Pazgea 3. BUOJIOTI'USI

BBenenune

1.

KuBas mnpupoma kak OOBEKT wH3ydeHUs Owuonoruu. MeTobl
WCCJICJIOBAHUS )KMBOU MPUPOIHI B OMOJIOTHH.

0O.1.c.6-10

1,2
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2. | OnpeneneHue )XU3HU. Y POBHU OPTaHU3AIUH KU3HU. 0O.1.c.6-10 1 2
CamocrosiTe/ibHasi padoT:YPOBHU OpraHU3alUU KU3HU. 2 2
Tema 1. Knerka CoaepxaHue y4eOHOro MaTepuaJia 12
3. | Ucropus wm3yuenust kietku. OCHOBHBIC TIOJIOKCHUS KJICTOYHOU 0.1, c.12-13 1 2
TEOPHHU.
4. | Kierka — cTpyKTypHO-(QYHKIIMOHAIbHAs (3JIEMEHTapHas) eIUHULIA 0.1, c.12-13 1 2
KU3HU.
5. | XuMuueckas opraHu3anusi KJIeTKU. Poiib BOABI KaK PacTBOPUTEIIS U KOHCIIEKT 1 2
OCHOBHOT'O KOMIIOHEHTA BHYTPEHHEH Cpe/ibl OPTaHN3MOB.
6. | benku, yrieBoibl, )KUPHI B KIETKE. 0.1, c.14-21 1 2
7. | Crpoenue kietku. [IpokaproThl M 3yKapuOThl — HU3IIUE U BBICIINE 0.1, ¢.25-35 1 2
KJIETOYHBIE OpraHu3Mbl. OCHOBHBIE CTPYKTYpPHBbIE KOMIIOHEHTHI
KJIETKU DYKapHOT.
8. | Bupycsl u 6akTepuodaru. 0.1, ¢c.36-39 1 2
9. | Crpyktypa ©u (QYHKIIMM XpOMOCOM. AYyTOCOMBI H TIOJIOBBIC 0.1, ¢c.25-35 1 2
XPOMOCOMBI.
10. | 'eHeTHyeCKuUii KOI. 1 2
11. | XKu3HeHHbIN UK KIeTKH. MUTO3. 1 3
12. 1
13. | IlpakTuyeckoe 3ansitue Nel. 0(pOpPMUTH OTUET 1 3
14. | HaGnroneHre KIETOK pacCTEHUN M KUBOTHBIX TOJI MUKPOCKOIIOM Ha 1
FOTOBOM IIpernapare.
CamocrosiTesibHasi padora: Heopranndyeckue BenecTBa B COCTaBE KIICTKH.
CamocrosiTesibHast padota: CTpoeHHe HYKJICOTHIOB U CTPYKTYpa MOJIUHYKICOTHTHBIX
nene JIHK u PHK, ATO®.
CamocTosTesbHast padota: Bupycel — Bo30yauTenu nHPEKIMOHHBIX 3a00J€BaHUH; 2 2

MOHSATHE 00 OHKOBUPYCAX.
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CamocrosiTesbHas padora: Bupyc ummynoaepunura yenoseka (BUY). Ilpodunakrruka 2 2
BUY-undexnun
Tema 2. Opranusm Copaep:xkaHue yueOHOro MaTepuasia 18

15. | Opranusm — equHoe 11e10e. MHOrooopasue opranu3MoB. KOHCTICKT 1 2

16. | CmocoOHOCTh K CaMOBOCIIPOM3BEIICHUIO — OJHA W3 OCHOBHBIX 0.1, ¢.57-59 1 2
0COOEHHOCTEH KUBBIX OPTaHU3MOB.

17. | TlonoBoli mpollecCc W TOJOBOE pa3MHOXKEHHE. becrmonoe u 0.1, c.60-62 1 2

18. | BereraTuBHOE  pa3MHOXKEHUE OmonoTBOpeHME, ero 1
OMOJIOTHYECKOE 3HAUCHHUE.

19. | Ilonstre 06 MHAMBUIYATHHOM (OHTOTEHE3), SMOPUOHATEHOM 0.1, c.67-74 1 2

20. | (oMOpuorenes) i MOCTOMOPUOHATEHOM Pa3BUTHH. CXOJCTBO 1

3apOJIBIIICH TPECTABUTENCH Pa3HbIX TPYII MO3BOHOYHBIX KaK
CBUJECTEIHCTBO MX IBOJIIOIIMOHHOTO POJICTBA.

21. | OOmue mpencTaBiIeHUs O HACICACTBEHHOCTH W W3MEHYHUBOCTH. 0.1, ¢.78-101 1 2
['eHeTnueckasi TEPMUHOJIOTHS U CUMBOJIMKA.

22. | 3akoHOMEpHOCTH HacnenoBanus. HacnenoBanue mnpusHakoB y | O.1,¢.78-101 1 2
yesioBeka. [10J10BbIe XpOMOCOMBI.

23. | CuemienHoe ¢ monoM HacieaoBanue. HacimencrBennsie Oose3snu | O.1, ¢.104-108 1 2

24. | yenoBeKa, X MPUYHUHBI U MPODUITAKTHKA. 1

25. | CoBpeMeHHBIE TIPEACTAaBICHUS O T'eHe W reHome. ['eHeTmyeckue KOHCIIEKT 1 2

26. | 3aKOHOMEPHOCTH  W3MEHUYHUBOCTH. Knaccupukammst ~ dopm 1
U3MEHUYUBOCTH. BinsiHre MyTareHOB Ha OpraHU3M YeJIOBEKA.

27. | llpenmer, 3amaum  u  MeTtonel  ceneknuu. [enermueckue | O.1,c¢.117-137 1 2
3aKOHOMepHOCTH cenekunu. Yuyenue H. WM. BaBunoBa o meHTpax
MHOT000pa3usi U NPOUCXOKACHHSI KYJIbTYPHBIX PACTCHHIA.

28. | buoTexHoJIOrHsl, €€ JOCTHKEHUSI, IEPCIIEKTUBBI Pa3BUTHSI KOHCIIEKT 1 2
IIpakTnyeckoe 3ansitue Ne 2. opopMHTB OTUET 1 3

29. | Pemenue aieMeHTapHBIX TCHETHUECKUX 3a/1ay. 1

30. | MoHOrnbpuHOE CKpENIMBaHME.

19




IIpakTHyeckoe 3ansitue Ne3

31. | AurubpuaHoe CKpenBaHue 0(QOpMUTH OTUET 1 3
32. | HacnemoBanue CBA3aHHOE C TIOJIOM. 1
CamocrosiTeibHasi padora: VHIuBHIyallbHOE pa3BUTHE YEJIOBEKA M €TI0 BO3MOJXKHBIC 2 2
HapyIICHUS.
CamocrosiTesqibHas padora: HacneacTBeHHbie 00JIe3HN YelIOBEKa, UX MPUYUHBI U 2 2
poQUIaKTHKA.
Tema 3. Bua Conepkanue y4e0HOro MaTepuaJia 12
33. | DBomroIMOHHAS TeOpuUs U ee poib B popmupoBanuu cospemennoit | 0.1, c¢.144-151 1 2
34. | ecTeCTBEHHO- HAy4YyHOW KapTUHBI Mupa. Bum, ero kpurepuwu. 1
[Tomynsiust Kak CTPYKTypHask €AMHUIIA BUIA U YBOJIFOIIHH.
35. | 3nauenue pabor K. Jlunnes, XK.b. Jlamapka B KOHCIIEKT 1 2
36. | Pa3BUTUU DBOJIOIMOHHBIX HUACH B OHOJIOTHUU. DBOIIOIUOHHOE 1
yuenue Y. /lapBuHa.
37. | Pesynbrarel sBomtonuu. CoxpaHeHue MHoOrooOpasusi BuaoB kak | 0.1, c.158-167 1 2
38. | ocHOBa ycTOWUMBOrO pa3BuTHs Onocdepnl. [IpuunHbI BEIMUpAHUS 1
BUI0B. bronornyeckuii mporpecc u OMOJOTHYSCKUIN perpecc.
39. | ['unmoTe3sl  MPOWCXOXKACHUS  OSKWM3HH.  YcioxkHeHue kuBbixX | 0.1, ¢.222-237 1 2
40. | opraau3MoB Ha 3emJie B MPOIIECCE IBOITIONUNA. AHTPOIIOTEHE3 U €TO 1
3aKOHOMepHOCTH.  JlokazaTenbcTBa ~ pOJCTBA  4YeJOBEKa  C
MJICKOTIMTAOIIMMH KUBOTHBIMH.
41. | Dkojoruueckue bakTopsI aHTpOIIOTeHe3a: ycnoxuenne | 0.1, ¢.238-253 1 2
42. | mOMyJISIMOHHON CTPYKTYphl BHJA, W3TOTOBIICHUE OPYIUH TpyJa, 1
Nepexol OT PACTUTEIBHOTO K CMENIAHHOMY THITy MHTaHUs,
UCTOJIb30BaHue OTHs. [losIBIIeHWE MBICIIUTEIBLHOW NESATeIbHOCTH U
YWICHOPa3AeIbHOH peun. [IporcxokIeHne YeIIOBEYSCKUX pac.
43. | IlpakTHyeckoe 3ansaTue Ne 4. opopMHTB OTUET 1 3
44. | Onucanue ocobeli BUaIa Mo MOPGhOIOTHISCCKOMY KPUTEPHIO. 1
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CamocrosiTesibHas padora: [Iporicxo/ieHHe YeIOBEYECKUX pac. 2 2
Tema 4. Ixocucremsl | Coaep:xanue y4eOHOro MaTepHuaJia 12
45. | TlpenMet 1 3a7a4M SKOJIOTHH: yueHHe 00 skoiorndeckux gakropax, | 0.1, ¢.255-256 1 2
y4eHHe 0 coo0IIecTBaX OPraHu3MOB, yueHue o ouocdepe.
46. | Oxomormyeckne  (akTopel, ocoOeHHocTH wmx  BozuekcTBusA. | O.1, ¢.256-262 1 2
DKoJIOrH4ecKas XxapakTepuctuka Buaa. [lonsitue 00 3KOJI0TUUeCKUX
cuctemax. llenu nutanus, TpoPuUecKre YPOBHH.
47. | buoreoneno3 kak »JKocucrema. bwuomenos wu Omorom kak | O.1, c.262-296 1 2
48. | KOMIIOHEHTHI OMOre€OIEHO3A. 1
49. | buocdepa — rimobdanpHast skocuctema. Yuenue B. U. Bepuanckoroo | 0.1, ¢.306-312
50. | omoctepe. Ponwp xuBBIX oOpraHm3mMoB B Owocdepe. brmomacca. 2
buonornyeckuii KpyroBopor.
51. | UckyccTBEeHHBIC Co00IIIeCTBa - arpo’KOCHUCTEMBI " 1 2
52. | ypOOIKOCUCTEMBI. KOHCIIEKT 1
53. | IlpakTuyeckoe 3ausitue Ne 5. 0(pOpPMUTH OTUET 1 3
54. | CocTaBieHHe CXEeM MepeAayun BEIIeCTB U SHEPTUH (Lenel MUTaHUs). 1
55. | [IpakTHyeckoe 3ansitue Ne 6. 0(pOpPMUTH OTUET 1 3
56. | Pemenue sk0JI0rHyecKnx 3aaay. 1
CamocTrosiTesibHast padoTa: buoieHos u 6MOTOI Kak KOMIIOHEHTHI OuoreorieHo3a. bruochepa 2 2
—riobanbpHas 3kocucTeMa. Yuenue B. 1. Bepraackoro o 6mocdepe. Posb )KUBBIX OpraHu3MOB
B 6uocepe. buomacca. buongorudyeckuii KpyroBopoT (Ha mpruMepe KpyroBopoTa yriieposa).
CamocrosiTesibHasi padoTa: OCHOBHbIC HANIPABICHUS BO3JCHCTBUS YelloBeka Ha 6rochepy. 2 2
Tpanchopmarius ectecTBEHHBIX SKOJOTHYECKUX cucTeM. OCOOEHHOCTH arpodKOCUCTEM.
Tema 7. Copaepsxkanmne yue0HOro Mmarepuasa 4 2
Bbuonuxka S7 | BuoHMKa KaK OJHO W3 HANpaBlIeHUH OMOJOTMM M KHOEPHETHKH, 1 2
58 1

paccmaTpuBaroniee 0COOEHHOCTHU Mopdoduznonornyeckoi
OpPTraHW3alliy >KUBBIX OPraHM3MOB M WX HCIIOJIB30BAaHUE IS
CO3/IaHUSl COBEPIIEHHBIX TEXHHUUYECKHUX CHCTEM M YCTPOMCTB IO
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AHAJIOTMU C)KUBBIMH CHCTEMaMHU.
59 | KonTponbhas pabora 1
60
1
1
BCEI'O IO PA3JIEJLY: 60
BCEI'O: 151

JUis XapaKTEpUCTUKU YPOBHEN OCBOEHHS y4eOHOr0 MaTepraa NCIOJb3YOTCS CIeAyoNIe 0003HaYeHNUS:
1-o3HakomMuTeNbHBIN (Y3HaBaHUE paHee U3YUEHHBIX 0ObEKTOB, CBOMCTB);

2—penpoAyKTHUBHBIN (BBIIOIHEHUE IEATEIBHOCTH 10 00pa3ily, MHCTPYKIUHU WU IO PYKOBOACTBOM);
3-TIpOAYKTUBHBIN (TJIAHUPOBAHUE U CAMOCTOSTEIHLHOE BBIIIOJIHEHUE IEATEIbHOCTH)
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4. YCJIIOBUSA PEAJINBAIIUMU YYEBHOI'O ITPEJMETA
«ECTECTBO3HAHMHUE)»

4.1. MaTepuajbHO-TeXHHYECKOe o0ecrieyeHue

Peanuzanus mnporpamMMbl JUCHMIUIMHBL TpeOyeT HaiMuusg Y4YeOHBIX KaOWHETOB
«Dusuka» 1 «XuMUU U OUOTOTHI.

[Tomemenus kaOWMHETOB (PU3NKK, XUMHM U OHUOJIOTMH JIOJDKHBI YJIOBIETBOPSTH
TpeboBanusiM CaHUTAPHO-IMHIEMUOJIOTHYECKIX TpaBuil u HopMmaTuBoB (CanlluH 2.4.2
Nel78-02) m ObITH OCHAIIEHBI THUIOBBIM OOOPYIOBAHHUEM, YKa3aHHBIM B HACTOSIIUX
TpeOOBaHUSAX, B TOM YHUCIE CIHEIUATM3UPOBAHHON Y4eOHOM MeOenbi0o U CpeicTBaMu
00y4eHusl, JOCTAaTOYHBIMU [IJIsi BBINOJHEHHS TpPeOOBAaHUUA K YPOBHIO MOJATOTOBKU
00yJaroIuXCH.

B cocraB y4eOHO-METOIMYECKOTO W MAaTEpUATbHO-TEXHHUUYECKOTO OCHAIICHUS
KaOMHETOB BXOJIT:

e MHOTO(YHKIIMOHAJIbHBIA KOMIUIEKC TIPETO1aBaTeNs;

e HaTypajbHble OOBEKTHI, MOJENH, NPUOOPHl W HAOOPHI JUISI TOCTAaHOBKH
JIEMOHCTPAMOHHOT0 U YUEHUUYECKOT 0 IKCIIEPUMEHTA;

e HarJIsiHBIC TOCOOUS (KOMIUIEKTHI YYEOHBIX TaOIHIL, TIaKaThl: « DU3UUeCcKUe BeIu-
yuHbl U (yHIAMEHTalbHbIE KOHCTaHThI», «MexnayHaponHas cucrema enuaui CHy,
«ITepuoauueckas cucrema xumudeckux aementoB /.M. Menneneesa);

e JIEMOHCTpAIMOHHOE W JabopaTopHOe O0Opya0oBaHUE (OOIIETO Ha3HAYEHUS H
TeMaTH4YecKue Habopbl);

® CTAaTUYECKHUE, IEMOHCTPALIMOHHBIE MOAEIIN U MAKETHI;

e TeYaTHbBIE U YKPAHHO-3BYKOBBIE CPEJICTBA O0yUCHHUS;

e TCO: wuHTEepakTHBHAas JIOCKa, HOYTOYK, MYJbTUMEIUNUHBII  IPOEKTOD;
ayJIMOKOJIOHKHU; SKPaH;

e CpeJlCcTBa HOBBIX WH()OPMAIIMOHHBIX TEXHOIOTHI;

® PCAaKTUBBI;

e [IEPEYHU OCHOBHOM U JIOMOJIHUTEIbHON y4eOHOM TUTEPATYPBI;

e METOJUYECKHUE PEKOMEH/IAINHU T10 BBIIOJHEHHIO JIA0OPATOPHBIX PaboT;

e BCIIOMOTAaTEIbHOE 000PYI0BaHUE I UHCTPYKIUY;

e OuOMMOTEUHBIN QOHI.

4.2. UuopmanuonHoe odecrnevyenmne
IlepeyeHb y4eOHMKOB, Y4eOHO-METOAHMYECKON M JONOJHUTEIbHON JTUTEPATYPHI,
HNuTepHer-pecypcoB



OCHOBHBIE UCTOYHUKH:
1o pasneny «Pusnka:
1.Camoiinenko IL.M. EcrectBo3nanue. ®Ouszuka: VYueOHUK Jis CTYJICHTOB
yupexaeHul cpe. npod. oopaszoBanus - M.: M3marenbckuii neHTp «Akagemus», 2019. —
336c.

[To pazneny «XumMus»:

1.EctectBo3Hanne. Xumuss : y4deb. IS CTYA. YYPSKAEHWHA cpem. mpod.
oopazopanus/ O.C.I'abpuensn, U.I.OctpoymoB. — M.: M3narenbckuii IEHTP «AKaIeMHus»,
2017. — 240 c.

ITo pazneny «buonorus»:

1. EcrectBo3nanue. buonorus : yueb. i CTy. yUpexXIeHui cpen. mpod.
obpazoBanus/JI.A.IlapmytuHa. - 2-¢ m3a.— M.: U3narensckuii ieHTp «Akamemusy», 2020.
—352c.

JIOTIOTHUTETbHBIC NCTOYHUKHU:

1. MancypoB A.H. EcrectBoznanue 10 — 11 ki1 - M. [Ipoda,2013. — 345 c.

2. Tabpuensa U.I'.EcrectBo3nanue 10 — 11 ki - M. JIpoda,2013 —457 c.

3. Ilerpocosa P.A., I'onos B.I1., CuBornazos B.U., Ctpayn E.K. «EcTecTBO3HaHME H
OCHOBEBI 3KoJIorun». — M., Academia, 2010.

4. TumodeeBa C.C., Measenesa C.A., JlapuonoBa E.FO. «OcHOBBI COBPEMEHHOTO
€CTECTBO3HAHUS U dKOJIOTUs»: - PocToB-Ha-{ony «Denukcy, 2004

5. HyOuumesa T.5. KoHuenuuu coBpeMeHHOr0 eCTECTBO3HAHUSA: Y ueb. mocodue st
ctya. BysoB — 5-e u3z., nepepab. u non. — M.: Akagemus, 2003. — 608 c.

6. Enxuna JI. B. buonorus. Beck mkonbHbIi Kype B Tabnuax. — M., 2010.

7. Tabpuensa O. C., OctpoymoB U. I'. Xumus s npodeccuit U cnenuanbHOCTEH
COIMAITEHO-3KOHOMUYECKOTO ¥ TYMaHUTAPHOTO MPOUIICH: YIeOHUK IS CTY. YIPEKICHUN
cpen. npod. obpazoBanusi. — M., 2014.

8. Tabpuensa O.C. Xumus. [Ipaktukym: yue6. mocodue. — M., 2014.

9. Ta6puensn O.C. u ap. Xumusi. TecTsl, 3aja4u U yIpaxHeHuUs: yued. mocodue. —
M., 2014.

10.Ta6puensn O.C. Xumus. [Tocobue nns moarorosku k EI'D: yue6. mocodue. — M.,
2014.

HNnTepueT-pecypcesr:
http://vschool.km.ru - BupTyansHslii penietutop 1o ¢pusuke.
http://archive.1september.ru- I'azera “1 ceHTSIOps
http://experiment.edu.ru - KoJIEKLUA OIBITOB
http://www.spin.nw.ru - TecTsl 1 3agaun
http://www.gomulina.orc.ru - BupTyanbHbIil METOIUYCCKUI KaOUHET.
www. hemi. wallst. ru («Xumusi. O6pa3oBaTeNnbHBIN CAUT I HTKOJIHHUKOBY).
www. alhimikov. net (OGpa3oBaTenbHbIN CAUT IS IIKOJIHHUKOB).
www. chem. msu. su (OnexkTpoHHass OMOIUOTEKA IO XUMHUH).
www. hvsh. ru (xypHan «XuMus B mIKOJE»).

10 www. hij. ru (kypHan «XUMHUS U KUZHBY).

11.www. biology. asvu. ru (Bcs Ouomorus. CoBpemeHHass OHOJIOTHS, CTaThH,
HOBOCTH, OMOJTHOTEKA).

12. www.fcior.edu.ru (®DenepanbHbiii 1EHTP HHPOPMAIMOHHO-00PA30BATEIBHBIX

pecypcoB).

©CoNORwWNE
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http://vschool.km.ru/
http://archive.1september.ru/fiz/
http://experiment.edu.ru/
http://www.spin.nw.ru/thermo/index.html
http://www.gomulina.orc.ru/
http://www.fcior.edu.ru/

13. www.dic.academic.ru (Akagemuk. CJI0Bapy U SHIIUKIIONICIUN ).

14. www.booksgid.com (Books Gid. DnexkrponHas 6ubnuoTeka).

15. www.globalteka.ru (I'mo6anreka. ['moGanbHas 6ubIMoTEKa HAYYHBIX PECYPCOB).

16. www.window.edu.ru (EnnHOE 0KHO JOCTyIIa K 00pa3oBaTeIbHBIM pecypcam).

17. www.st-books.ru (JIy4mrast yueOHast muteparypa).

18. www.school.edu.ru (Poccuiickuii o0Opa3zoBarenbHbIli MopTan. JlOCTymHOCTS,
Ka4eCcTBO, 3((HEKTUBHOCTH).

19. www.ru/book (DnekTpoHHas OMOIMOTEUHASI CHCTEMA).

20. www.alleng.ru/edu/phys.htm  (OGpazoBarensHbie pecypchl  WHTepHera —
duzuka).

21. www.school-collection.edu.ru (Ennnast xomiekmust 1iudpoBEIX 00pa3oBaTeIbHBIX
pecypcoB).

22. https//fiz.1september.ru (yueOHO-MeTOIMYECKAS Ta3eTa «DU3NKaY).

23. www.n-t.ru/nl/fz (HoGeneBckue naypeatsl 1o (hu3uKe).

24. www.nuclphys.sinp.msu.ru (nepnas ¢usuka B UnTepHere).

25. www.college.ru/fizika (ITogroroska k EI'D).

26. www.kvant.mccme.ru (Hay4HO-TTOMYJISIPHBIN (PU3UKO-MaTEMaTHUECKUI JKypHAI
«KBanT?).

27. www.yos.ru/natural-sciences/html (ecTecTBeHHO-HAYyYHBIN KypHAJ JIS MOJTOIACKH
«I1yTh B HayKy»).

28. www. krugosvet.ru /yauBepcaibHas sHIukIoneaus «Kpyrocsery;

29. http:// sciteclibrary.ru /Hay4HO-TexHUYECKast OMOIHOTEKA/

30. www.auditorium.ru /6ubnmrorexka HHCTUTYTa «OTKPBITOE OOIIECTBOY/

31. www.class-fizika.nard.ru («Knacc!nas mocka asis it0003HATEIBHBIXY ).

32. www.physiks.nad/ru («®u3nka B aHUMALIHAAX» ).

33. www.interneturok.ru («Bumeoypoku mo npeamMeTam mKOJIbHOW MPOTrpaMMbD» ).

34. www.pvg.mk.ru (onmummnuana «[lokopu BopoObeBbl TOPBI»).
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http://www.yos.ru/natural-sciences/html

5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHMUA
YYEBHOI'O NIPEJMETA «ECTECTBO3HAHUME»

KOHTpOJIB " OLICHKA PC3YyJIbTATOB OCBOCHHA y‘IC6HOFO npeaMeTa OCYHICCTBIIAIOTCA
MMperioaaBaTcjicM B IMPOLCCCC IMPOBCACHUS OIIPOCa, J'Ia60paTOpHI>IX pa60T U HIPAKTHYCCKUX
SaHﬂTHﬁ, HpOMC)KYTO‘IHOﬁ aTTCCTAalluM 110 IIPCAMCETY.

Pe3yabTaTnl 00yueHust

OcHOBHBIE TOKA3ATEJIN OIIEHKH
pe3yabTaTa

NpEeAMETHBIC:

e cpOpPMHPOBAHHOCTH
MPEJICTABIICHUNA O LIEJIOCTHOW COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHE MHpa,
MpUPOJE KAaK €IUHOU IEJIOCTHOM CHCTEME,
B3aMMOCBSI3M  YEJIOBEKa, MPUPOJBI U
o01ecTBa,  MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmrTabax BeeneHnHoii;

e [IOJIHOTA MPEACTABIECHUN O POJIU U
MECT€ €CTECTBO3HAHMSI B COBPEMEHHOI Ha-
YYHOUM KapTUHE MUPA; TOHUMAHUE CYyIITHOCTH
Ha0I1r01aeMbIX BO BeeneHnHoit siBneHui, poiu
€CTECTBO3HAHUS B dbopMupoBaHUH
Kpyrosopa u GyHKIIMOHAIBHON TPaMOTHOCTH
YeJoBeKa JUIS  PEIICHUS MPAKTUYECKUX
3ajad;

e BJIAJICHHE 3HAHUAMHU O HaubOoiee
BOKHBIX OTKPBITUSAX W JOCTIDKCHUSX B
00JIaCTH €CTECTBO3HAHMS, MOBIMABIINX Ha
SBOJIIOLIMIO TIPEJICTABIICHUN O TPHUPOJE, Ha
pa3BUTHE TEXHUKH M TEXHOJIOTHI;

° FHY6OKOC nu IMOJIHOC BJIAACHHUC
OCHOBOIIOJararommmMun IIOHATUAMU,
3aKOHOMCPHOCTAMM, 3aKOHAMH U TCOPUAMU,
YBEPCHHOC UCIIOJIB30BAHHUC TCPMHUHOJIOTNU U
CHUMBOJIMKHU,

e CcHOPMHUPOBAHHOCTH YMEHUS
NPUMEHSTh C€CTECTBEHHOHAYYHBIC 3HAHUS
i OOBSICHEHHS OKPYXKAIOIIUX SIBICHUHA,
COXpaHEHUS 310pOBb4, obecrieueHust
0e30ImacHOCTH JKU3HEICITCIIbHOCTH,
OepeXHOTO  OTHOILIEHUS K  TPUPOJIE,
palMoOHAIILHOTO  IPUPOJIONOJIB30BAHUA, a
TAK)KE BBIMOJIHCHUS POJU  TPAMOTHOTO
MOTPEOUTEIIS;

®  YpPOBEHb c(hOpMHUPOBAHHOCTHU
YMCHHUSL TPUMEHATh €CTECTBEHHOHAYYHBIC
3HaHHUS JUIA OOBSICHCHHS OKPYXKAIOUIUX
SIBJICHUH, COXpaHCHUS 3JI0POBbBS,
o0ecrnieueHus 0€30MacHOCTH
KU3HEACATETLHOCTH, O€PEKHOTO OTHOIICHUS
K MIPUPO/IE, paloHaILHOTO
IIPHPOJIOIOIb30BAHMS, & TAKXKE BBIITOJHEHHUS
POJIM TPAMOTHOTO TIOTPEOUTEIS;

e CcPpOpPMHUPOBAHHOCTH
MPEACTAaBICHUH O  HAYYHOM  METOJIe
MO3HAHUS TIPUPOJABI U CPEICTBAX HM3yUCHUS
MeramMupa, MaKpoMUpa ¥  MHUKPOMHPA;
BIIAQJICHUE IMPUEMaMU €CTECTBEHHOHAYYHBIX

® YpPOBEHb c(hopMUPOBAaHHOCTH
MpeACTaBICHUNH O  HAydYHOM  METOJIe
MO3HAHUS MPUPOJBI U CPEACTBAX H3YyUYEHUS
Meramupa, MakpoMupa u MUKpOMHUPA;

MTO3BOJISIFOIIMM TTO3HABATh MHUP, y4aCTBOBAThH
B JINCKYCCHUAX II0 E€CTCCTBEHHOHAYYHBIM
BOIPOCaM, HCIIOJIB30BaTh pa3IuYHbIe
WUCTOYHUKH WHMOpMAIUU IS TTOJATOTOBKU
COOCTBEHHBIX pabor, KPUTUICCKU
OTHOCUTBCS K  coobOmenusm  CMU,
CoJIep KaluM HayIHYI0 HH()OpMAaIHIO;

HAOJIIOJICHUM, OIIBITOB, MCCJEIOBAaHUH U
OLICHKH JOCTOBEPHOCTH MOJTY4YEHHBIX
pe3yJIbTaTOB;
e BIAaJCHUEC MOHATUHHBIM e TIIyOMHA BJIAJACHUS TOHATUHHBIM
arrmapaTom €CTECTBEHHBIX HayK, | anrapaToM €CTECTBEHHBIX HayK,

MO3BOJISIFOIIIMM TI03HABATh MHP, Y4aCTBOBAThH
B JIUCKYCCHUSAX II0 €CTECTBEHHOHAYYHBIM
BOIIPOCAM, HCIIOJIB30BaTh pasInYHbIe
WUCTOYHUKH HH(OpPMAIMU I8 TIOJTOTOBKH
COOCTBCHHBIX pabor, KPUTUYCCKU
OTHOCHUTBCI K  coobOmenusm  CMU,
CoJIep KalTuM HAayIHYI0 HH(OOPMAIIHIO;
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e cpOpPMHPOBAHHOCTH YMEHUH
MMOHUMAaTh 3HAYNMOCTh
€CTECTBEHHOHAYYHOI'0 3HAHUA ISl KaXKJI0TO
YyeJIoBeKa HE3aBUCHUMO oT ero
npodeccuoHanbHOM JIeATEIILHOCTH,
paznuuaTh (GakThl M OIEHKH, CpaBHUBATh
OILICHOYHBIC BBIBOJBI, BHJCTH HX CBSI3b C
KPUTEPUSIMU OILICHOK U CBSI3b KPUTEPUEB C
ONPEJICICHHOW CUCTEMOU IIEHHOCTEN.

e TIOHMMaHUE CHUCTEMbl LIEHHOCTEH,
OCHOBAaHHOM  Ha  €CTECTBEHHOHAy4YHOMU
KapTHHE YCTPOMCTBA MUPA;

MeTanpeaMeTHbIE:

® OBIIAJICHUC YMCHUSIMH u ® YpOBEHb I'PaMOTHOTO IOBEJICHUS B
HaBBIKaMU pa3TMIHBIX BHJIOB | TPO(HECCUOHAIBHON JEATEIHPHOCTH U OBITY
NI03HABATEIHHON JCSITETLHOCTH Ui | ipu oOpamieHuW ¢ NpudopaMu |
U3yYCHUS] Pa3HbIX CTOPOH OKPY)KAIOIIETO | yCTPOHCTBAMH,
€CTECTBEHHOT'O MHPA;

® NPUMEHEHUE OCHOBHBIX METOJIOB e c(OpMUPOBAHHOCTH YMEHHUS
MO3HAHUS (mabmroneHus, HAy4YHOTO | UCIIOJIb30BaTh  HAOIOJIEHUE,  OIHMCAHUE,
AKCIIEPUMEHTA) JUIS W3YYCHHS PA3JIMYHBIX | U3MEPEHUE, SKCICPUMEHT Il H3y4YeHUs
CTOPOH  ©CTECTBCHHOHAYYHOW  KapTHHBI | Pa3JIMYHBIX CTOPOH OKpYKaromen
MUpa, C KOTOPBIMH BO3HHUKAET | JIEWCTBUTEIHLHOCTH;
HEOOXOIMMOCTh CTaJIKUBATHCS B
npodeccuoHaIbHOM cdepe;

® yMEHHUE ONPECNATH IeNIN U 3a/1a4H e cOpMUPOBAHHOCTH YMEHUS

JACATCIIBHOCTH, BI)I6I/IpaTI> cpeacTBa IJjid HX
JOCTHIXKCHHUS HA MPAKTHUKE,

HCIIOJIb30BAaTh OCHOBHBIC MHTCIJICKTYAJIbHBIC

OIepaIIHH: ITOCTAHOBKH 3a7a4H,
dbopMyIUpOBaHHS THIIOTE3, aHajdu3a W
CHUHTE3a, CpaBHCHHUS, OOOOINCHUS, CHCTE-
MaTHU3all}H, BBISIBJICHUS MPUIHHHO-

CIEACTBEHHBIX CBSI3€H, IOMCKa AaHaJOroB,
dbopMynUpOBaHUs BBIBOJOB JJisi HU3yUYCHHS
pPa3IUYHBIX CTOPOH OOBEKTOB, SIBICHUU U

MPOIECCOB, C  KOTOPHIMH  BO3HUKACT
HEO00XO0IUMOCTD CTAJIKUBATHCS B
npodeccuoHanbHOU chepe;

e yYMEHHE HCIIOIb30BaTh Pa3INUHbIC ® YPOBCHb CITOCOOHOCTH
HWCTOYHHUKH IS MOJIyUYCHHMSI | aHAJIM3UPOBATh u MPEACTABIIATh
€CTECTBEHHOHAYYHOU uHbOpMAIHH U | ”HPOPMAILIHIO B Pa3IMYHBIX BH/IAX;
OIICHUBATh ee JOCTOBEPHOCTD JUIST

JIOCTHMKEHHS TTOCTABJICHHBIX IEJICH U 3a/1a4;

JUYHOCTHBIC:

® YCTOWYMBBIM MHTEPEC K UCTOPUU U
JIOCTIDKEHUSIM B 00JaCTH  €CTECTBEHHBIX

e  chOpMUPOBAHHOCTD YyBCTBa
FOPJIOCTH M YBAXKEHUSA K HUCTOPUU U

HayK, YyBCTBO TOPJOCTH 3a POCCHICKHE | TOCTHUKEHUSIM OTEYECTBEHHBIX

€CTECTBEHHbIEC HAYKH; €CTECTBEHHBIX HaYK.
® TOTOBHOCTh K  MPOAOIKEHUIO ®  YpOBEHb TOTOBHOCTH K
o0pa3zoBaHus, MOBHIIIICHUIO KBAIM(PUKAIIMHU B | TPOJIODKCHUIO 00pa30BaHUS U TOBBIIICHUS
n30paHHOMN npo¢eCCUOHATBLHON | KBATU(PUKAIIIT B n30paHHOU
npodeccuoHaNbHOU NS TEIbHOCTH u
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ACATCIIbHOCTH C HUCIIOJIB30BAHHUCM 3HAaHUM B | 0OBEKTHUBHOE OCO3HaHHC poim
00J1aCTH €CTECTBEHHBIX HayK; CCTCCTBO3HAHUA B 3TOM;

e 00OBEKTHBHOC OCO3HAHUC L4 CITOCOOHOCTH OIIncCaThb MCCTO
3HAaYUMOCTHU KOMIICTCHIUM B 00J1aCTH | €CTECTBO3HAHUS B COBpeMCHHOI;’I HaquOﬁ
CCTCCTBCHHBLIX HAYK IJI1  YCJIOBCKA W |KAPTHUHC MHpaA, CIIOCOOHOCTH OOBSICHUTH
O6H_[CCTB3, YMCHHUC HCIIOJIB30BaTh | PpOJIb €CCTCCTBO3HAHNUA B PA3BUTUN TCXHUKU U

TEXHOJIOTUYECKHE JIOCTHKEHHs B 00JacTu
(bU3HUKY, XUMUH, OUOJIOTHH JJIsi TIOBBIIIICHUS
COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO PA3BUTHUS

TEXHOJOTHH.

B BBIOpAHHOM npogeccuoHaIbHON
JeSITEIbHOCTH;

® yMeHHE IPOaHATU3UPOBATh ®  CHOCOOHOCTH  MPOTHO3UPOBATH,
TEXHOTECHHBIC MOCJIEICTBUS JUISl | aHAJIM3UPOBAaTh W OIEHUBATh C TO3UIIMM
OKpYyXarouiei Cpenbl, OBITOBOM U | 9KOJIOTUYECKOM 0€30MacHOCTH u
MIPOU3BOJICTBEHHOM JIESITEIbHOCTH YEJI0BEKA; | palliOHAIIBHOTO MPUPOAOIIONIL30BAHUS

MTOCTICJICTBUSL OBITOBOH, ITPOM3BOJICTBEHHOM
1 Hay4YHO-HUCCJIEIOBATEIILCKOM 1€ TEIIbHOCTH
YyeJIOBEKa;

® TOTOBHOCTH CaMOCTOSITEIILHO
T00BIBATH HOBBIE IS ce0st
CCTECTBCHHOHAYYHBIC 3HAHUSA C

WCIOJIb30BAHUEM JUISL  3TOTO  JOCTYIHBIX
HMCTOYHUKOB HH(OPMAIINH;

® VypOBEHb W TIIyOMHA BIAJIEHUS
YMEHHUEM CaMOCTOSITEJILHO J100BIBaTh HOBBIC
st ce0s  eCTeCTBEHHOHAY4YHbIE 3HAHUA,
UCIIONB3YS ISl 3TOTO TOCTYIHbIE UCTOUHUKHU
uH(opManuu;

® YMEHHUE YIIPaBJIATh cBOEH
[I0O3HABATEIIbHOM AEATEIbHOCTBIO, IIPOBOIUTD
CaMOOLICHKY YPOBHS COOCTBEHHOTO
WHTEJUIEKTYalIbHOTO PA3BUTHS;

e chopMUpPOBAHHOCTH YMEHUS
YIIPaBIATh CBOEH II03HABATEIILHON
JEATENIbHOCTBIO, MPOBOJUTH CAMOOILIEHKY
YPOBHSI COOCTBEHHOT'O MHTEIJIEKTYaJIbHOTO
pa3BUTHS;

® yMCHHE BBICTPanBaTh
KOHCTPYKTHBHBIE  B3aHMOOTHOIIICHHS B
KOMaHJE T0 pEHICHHI0O OOIMX 3a7ad B
00JIaCTH €CTECTBO3HAHUS,

e chopMHUPOBAHHOCTH YMEHUS
BBICTPanBaTh KOHCTPYKTHBHbBIC
B3aMMOOTHOIICHHS B KOMaH/Ie MO PEIICHUIO
00IIIMX 3a7a4;
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