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PaGouas mporpamma y4ueOHOTO TIpeaMeTa pazpaboTana Ha oc-
HoBe DejiepabHOTO TOCYJApCTBEHHOIO 00pa30BaTENLHOTO CTaH-
Japra cpenHero oomero oopasosanus (nanee — ®I'OC COO) (yt-
BepKJieH Npuka3zoM MuHuUCTepcTBa 00pa3oBaHus U Hayku PD ot
17.05.2012 Ne 413); Pexomennaruii mo opraHu3ariuil MOTYICHHS
cpemHero oOmero oopa3oBaHUs B IMpeEIeIax OCBOSHHUS oOpa3oBa-
TENBHBIX MPOrPaMM CpPEAHEro MpOoEeCCHOHATBHOTO 00pa30BaHUs
Ha 0a3e OCHOBHOTO 00mIero oOpa3oBaHUs C y4eToM TpeOoBaHUI
(denepanbHBIX TOCYIaPCTBEHHBIX 00pa30BATENILHBIX CTAHIAPTOB U
nojry4aeMoil mpodeccuy WM CIEeNUaJIbHOCTH CPEAHEro mpodec-
CHOHAJIBHOTO 00pa30oBaHUs; MPUMEPHOU MPOrpaMMbI 00Ieo0pa-
30BaTENBbHON y4eOHON TUCIHMIUINHBI «EcTecTBO3HaHHE», PEKO-
MeHnoBaHHON PI'AY «®UPO» mis peanusaliid OCHOBHOHM MPO-
(heccuonanbHOM oOpa3oBarenbHON mporpammel CI1IO Ha 0aze oc-
HOBHOTO 001I1eT0 00pa3oBaHMsL.
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[Ipeamernas (umkioBas) KOMHCCUS —00II€00pa30BaTEIBHOTO
nukiia 07.04.2022 r., mpotokoa Ne 01

[Ipencenarens A.M. MBaHoBa



1. IMACIIOPT PABOYEN ITPOTPAMMBI
YYEBHOI'O IPEIMETA J1YI1.01 ECTECTBO3HAHHUE

1.1001acTh npuMeHeHHs pado4yeil mporpaMMbl y4e0HOT 0
npeaMera

IIporpamMma y4eOHOTO MpemMeTa SBISETCS YaCThI0 OCHOBHOM
npodeccuoHanbHOW  00pa3oBaTENbHONM  HPOTPaMMBl  CPEIHETO
MPOPECCHOHATILHOTO 00pa30oBaHUs - MPOTPAMMBI ITOATOTOBKH
CHEIMAIUCTOB CPEIHETO 3BEHA, pealn3yeMoil Ha 0a3e OCHOBHOTO
o01ero oOpazoBaHusl U COOTBETCTBYET (eiepaaIbHOMY TOCYAapCT-
BEHHOMY 00pa30BaTEIbBHOMY CTaHIApPTy CPEIHEro o0Iero oodpa-
3oBanus oT 17.05.2012r. Ne 413.

1.2. Mecto y4yeOHOro mpeaMera B CTPYKType OCHOBHOM
npogdeccuonaabHoii o0pazoBaTebHoli nporpammsl (IIIICC3)

YueOnsiit ipeamer «EcTecTBO3HAHME» BXOAUT B COCTaB 00-
meo0pa3oBaTeNbHOr0 yueOHOro MUKIIa y4yeOHOro MilaHa Mmporpam-
MBIl TIOATOTOBKH CIELUAIUCTOB CPEJHETO 3BEHA M OTHOCUTCA K
IpeJIaraeMbIM Y4eOHbBIM MIPEAMETaM.

1.3. Hean u 3agayM AUMCHUILUIMHBI, TPeOOBaHUS K
pe3yJIbTaTaM 0CBOEHHs Y4eOHOro npeamera

OcBoenne copepkanust ydeOHoro mpeamera «EctecTBo3Ha-
HUE» O00ecleYnBaeT JOCTH)KEHUE OOYYaIOMIMMUCS CIIEIYFOIIUX
pe3yIbTaTOB:

® JIMYHOCTHBIX:

- POCCHMCKYIO TPa)XIaHCKYI0 HAEHTHYHOCTb, HaTPUOTHU3M,
YBaKEHHE K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH miepe]i Po-
JUHOM, rOpIOCTH 3a CBOM Kpail, cBow PonuHy, mpomnuioe W Ha-
CTOsIIlIee MHOTOHALMOHAIBHOrO Hapoaa Poccum, yBakeHue rocy-
JIAPCTBEHHBIX CUMBOJIOB (rep0, diar, ruMH);

- TPOKIAHCKYIO TIO3UIMIO KaK aKTUBHOTO W OTBETCTBEHHOT'O
YjieHa POCCUHCKOIr0 OOIIEeCTBa, OCO3HAIOUIETO CBOM KOHCTUTYLIH-
OHHBIE NIPaBa M OOS3aHHOCTH, YBaXKAIOLIETO 3aKOH W MPaBOIOPS-
JIOK, 00JIaJIaIoIIero YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3-
HAaHHO NPUHHUMAIOIIETO TPAaAULMOHHBIE HAlMOHAIBHBIE U 001Ieye-
JIOBEYECKHE TYMaHUCTUYECKUE U AEMOKpaTHYECKHE LICHHOCTH;

- TOTOBHOCTb K cityeHnto OTedecTBy, ero 3alluTe;
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- c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBpPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW Ipak-
TUKH, OCHOBAaHHOTO Ha JUAJIOTE KYJIBTYpP, a TaKXKe Pa3IUYHBIX
(hopM OOIIIECTBEHHOTO CO3HAHMsI, OCO3HAHKME CBOCTO MECTa B TIO-
JTUKYIIBTYPHOM MHUPE;

- ¢(hopMHPOBAaHHOCTH OCHOB CaMOPAa3BHUTHSA M CaMOBOCITHTA-
HUS B COOTBETCTBUU C OOIICUETIOBEYSCKUMH IICHHOCTSIMU U UJIea-
JIaMH TPaKIAHCKOTO OOIIECTBAa; TOTOBHOCTh M CTIIOCOOHOCTH K Cca-
MOCTOATEJIbHOM, TBOPUECKOU U OTBETCTBEHHOU JIEATEIbHOCTH;

- TOJIEPAHTHOE CO3HAHHME W IMOBEICHUE B MOJUKYJIHTYPHOM
MHUpE, TOTOBHOCTb W CIHOCOOHOCTb BECTH JHAJOr C JAPYTHMH
JOBMH, JOCTUTATh B HEM B3aMMOIMOHMMAHUS, HAXOAWUTH OOIIHe
eI U COTPYAHUYATD JJId UX JOCTUIKCHUSA,

- HaBbIKM COTPYAHHUYECTBA CO CBCPCTHUKAMHU, NE€TbMU MJIad-
IIero BO3pacTa, B3pPOCIBIMH B 00pa3oBaTENbHOW, OOIECTBEHHO
TIOJIE3HOH, Y4eOHO-MCCIeA0BATENbCKON, POSKTHON U IPYTHX BU-
Jax JesITeIbHOCTH;

- HPaBCTBEHHOE CO3HAHWE W TMOBEICHNUE Ha OCHOBE YCBOCHHS
00111eY€eI0BEYECKHUX IIEHHOCTEN;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIIC
caM000pa30BaHMI0, Ha MPOTSHKCHUU BCEU JKM3HM; CO3HATEIIBHOES
OTHOIIIEHHE K HETPEPHIBHOMY 00pa30BaHUIO KaK YCIIOBHIO yCIICII-
HO¥ podeccuoHaIbHOMN 1 OOIIECTBEHHOM JICATEILHOCTH;

- 3CTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAst 3CTCTUKY ObITa,
HAayYHOTO W TEXHHYECKOTO TBOPYECTBA, CIOPTA, OOIIECTBEHHBIX
OTHOIIICHUH;

- IPUHATHEC ¥ Pealiu3alliio [IEHHOCTE! 370pOBOro U Oe3orac-
HOTo 00pasa »HU3HHU, NOTPEOHOCTH B (PU3MYECKOM CAMOCOBEPIIICH-
CTBOBAaHHU, 3aHATHSIX CHOPTUBHOO3OPOBUTEIHHON AESITEIHHO-
CTBIO, HETIPHUSATHE BPEIHBIX IMPHBBIUEK: KYPEHUs, yMOTpeOIeHus
AJIKOT0JIs, HAPKOTHUKOB;

- OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K
(hM3UYECKOMY U TICUXOJIOTHYECKOMY 3JI0POBBIO, KaK COOCTBEHHO-
My, TaK ¥ IPYTUX JIFOJIEH, YMEHHUE OKA3BIBATh MEPBYIO [TOMOIILIb;

- OCO3HAHHBKINM BEIOOp OyAyIIel MpodecCHr U BO3MOXKHOCTEH
peanu3anuy COOCTBEHHBIX JKM3HEHHBIX ILIAHOB;, OTHOIICHHWE K
po(ecCHOHAIBHON JCATEILHOCTH KaK BO3MOYKHOCTH y4yacTHs B
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pELICHUH JIMYHBIX, OOIIECTBEHHBIX, IOCYNApCTBEHHBIX, OOIIEHa-
IHOHATBHBIX TIPOOIIEeM;

- c(OPMHUPOBAHHOCTH 3KOJIOTUYECKOTO MBIIIJICHUS, TOHUMa-
HUS BIHAHUS COLIMATBbHO-3KOHOMHUYECKUX IMPOLECCOB HA COCTOA-
HHE TIPUPOJTHON M COMMAILHOMN Cpeipl; IPHOOPETEHNE OIBITa IKO-
JIOTO-HAIIPABICHHON AEATEILHOCTH;

- OTBETCTBEHHOE OTHOILIEHHE K CO3JaHHI0 CEMBbH Ha OCHOBE
OCO3HAHHOTO MIPUHATHA LIEHHOCTE CeMEUHOMN KHU3HHU.

e MeTanpeIMeTHbIX:

- YMEHHME CaMOCTOATEJIBHO ONPEAEIIATh LEeNU NESITEIbHOCTH U
COCTaBJISTh IUIAHBI JI€ATEIIbHOCTH; CAMOCTOSTENIBHO OCYILECTB-
JIATh, KOHTPOJINPOBATh U KOPPEKTUPOBATH JESATEIBHOCTD; MUCIIONb-
30BaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTHXKEHHSI OCTaBJICHHBIX
Hesied U pean3aliy MJIaHOB AEATeNILHOCTH; BRIOUPATh yCIICITHbIE
CTpaTervy B Pa3IMYHbBIX CHTYAIMSIX;

- YMEHHME NPOAYKTHUBHO OOIIATHCS M B3aUMOAEHCTBOBATH B
MPOLIECCE COBMECTHOW IEATEIILHOCTH, YYUTHIBATh MO3ULMU APY-
TMX YYacCTHUKOB JIESTEIBHOCTH, I(PQEKTUBHO pa3peniath KOH-
(IUKTHL;

- BIQJICHHE  HABbIKAMU  II03HABAaTEJIbHOH,  y4eOHO-
HCCIIEIOBATEIBCKOW M MPOEKTHOW NEATENbHOCTH, HaBBIKAMHU pa3-
pelieHns: mpo6yeM; CIOoCOOHOCTh U TOTOBHOCTh K CAMOCTOSTENb-
HOMY TOMCKY METOJOB PELICHUs MPaKTHYECKHUX 3a/ad, IPUMEHe-
HUIO PA3JINYHBIX METOJIOB [TO3HAHMS,

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIBHON HWH(pOpMa-
LUOHHO-TI03HABATEIbHON AEATEIILHOCTH, BIIaZICHUE HABBIKAMU I10-
Jy4eHHUs] He0OX0IMMON MH(POPMALIMK U3 CIOBapeil pa3HBIX THIIOB,
yMEHUE OpPHUECHTHUPOBATHCS B Pa3iIMUYHBIX MCTOYHHKAX HH(pOpMa-
LUK, KPUTUYECKH OLICHWBATh U MHTEPIPETUPOBATH MH(OPMALHIO,
MOJTy4aeMYI0 U3 Pa3IMYHbIX HCTOUHHKOB;

- YMEHHUE WCIIONB30BaTh CPe/ICTBAa HMH)OPMAIIMOHHBIX U KOM-
MYHHKAIIMOHHBIX TexHosoruil (manee - UKT) B pemeHnn KOram-
TUBHBIX, KOMMYHHKATUBHBIX M OPraHU3alMOHHBIX 3a/1a4 ¢ COOII0-
JIeHHeM TpeOOBaHUN SPrOHOMHUKH, TEXHUKH 0€30MacHOCTH, THTHe-
HBI, pecypcocOepex eHus, TPaBOBBIX W ITUYECKUX HOPM, HOPM
nHPOPMALMOHHON 0€30MacHOCTH;

- YMEHHE ONpeleNiTh Ha3HaueHHe M (PYHKIMH pa3IHMYHBIX
COIUANTBHBIX UHCTUTYTOB;
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- YMEHHUE CaMOCTOSITEIbHO OLEHUBAaTh U NPUHUMATh pellle-
HUS, ONPEACIAIOIINE CTPATErUI0 MOBEACHHUS, C YYETOM IPaKIaH-
CKHX M HPABCTBEHHBIX [IECHHOCTEH;

- BIIaJICHUE S3BIKOBBIMU CPEJCTBAMH - YMEHHE SICHO, JJOTMYHO
Y TOYHO U3J1araTth CBOK TOYKY 3PEHUS, UCIOJIb30BaTh aJCKBATHbIE
SI3bIKOBBIE CPEJCTBA;

- BJIaJICHUE HaBBIKAMH MO3HABATEILHON peIeKCHH KaK 0CO3-
HaHHS COBEPUIAEMBIX ACHCTBUII U MBICIUTEIBHBIX MPOLECCOB, UX
pe3yAbTaTOB U OCHOBAHWM, T'PAaHULl CBOETO 3HAHUS M HE3HAHUA,
HOBBIX ITO3HABATEJBHBIX 33a4 U CPEICTB UX JOCTHUIKEHUS;

® mpeAMeTHBIX:

- c(hopMHPOBAHHOCTh MPEACTABICHUNA O LEJIOCTHOW COBpe-
MEHHON €CTECTBEHHOHAYYHOU KapTUHE MHpPA, O MPUPOAE KAK €aU-
HOHM LEJIOCTHOM CUCTEME, O B3aUMOCBS3M 4YEJIOBEKA, NPUPOIBLI U
00IIIeCTBa; O MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BcereH-
HOI;

- BIIaJieHNe 3HAHUSIMHA O HanOoJlee BaXKHBIX OTKPBITHSX U JIOC-
THKEHUSIX B OOJIACTH €CTECTBO3HAHUS, TOBIUSBIIMX Ha 3BOJIIO-
LU0 IPEACTABICHUN O MPUPOAE, HA PA3BUTUE TEXHUKU U TEXHO-
JIOTHI;

- cpopMUPOBAHHOCTH YMEHUS PUMEHSTh €CTECTBEHHOHAYY-
HBIC 3HAHUS JUTS OOBSICHEHUS OKPYKAIOLIHNX SBICHUH, COXpaHEHHS
3II0pOBBS, obOecrieueHns: 0E30MacHOCTH KHU3HEAEATENbHOCTH, Oe-
PEXXHOTO OTHOIIEHHS K MPUPOJE, PAMOHAIBLHOTO MPUPOIOTIONb-
30BaHUs, a TAKXKE BBITOJHEHHS POJIM IPAMOTHOTO TIOTPEOUTENS;

- c(hOpMUPOBAHHOCTH TIPEJICTABICHUN 0 HAYYHOM METOJIE TI0-
3HAHUS NPUPOIBI U CPEACTBAX U3YUECHUSI MEraMupa, MaKpoOMUpPa U
MUKPOMHEpA; BIIJICHUE MPHEMaMH e€CTECTBEHHOHAYYHBIX HaOJI0-
JI€HUH, ONBITOB HCCIICOBAHUN U OLICHKU JIOCTOBEPHOCTH IOJIY-
YEHHBIX PE3yJbTAaTOB;

- BJIaJICHHE TTOHSATUHHBIM alllapaToM €CTECTBEHHBIX HayK, IO-
3BOJISIONINM TIO3HABATh MHUP, YIaCTBOBATh B AMCKYCCHUSX IO €CTe-
CTBEHHOHAYYHBIM BOIPOCAM, UCIOJb30BaTh Pa3INYHbIE UCTOYHH-
K1 MHGOPMALUK IJ1s1 TIOATOTOBKH COOCTBEHHBIX pabOT, KpUTHYE-
CKA OTHOCHTBCA K cooOmeHussMm CMU, comepkaiiuM Hay4dHYIO
nHOpMAaLHIO;

- c(OpPMHPOBAHHOCTb YMEHHUI TOHUMAaTh 3HAYUMOCTh €CTECT-
BEHHOHAYYHOTO 3HAHUS IS KaXJOTO YeJOBeKa, HE3aBUCHUMO OT
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ero npoheCCHOHAIBHON MeATEeILHOCTH, pa3IndaTh (DaKTHI U OICH-
KH, CPaBHHUBATh OIICHOYHEIC BBIBOJIBI, BHIIETh WX CBSI3b C KpHUTE-
pUSMH OLIEHOK U CBSI3b KPUTEPHUEB C OMPEICICHHOW CHCTEMOM
EHHOCTEH.

B pesynpraTe ocBoeHMs y4eOHON TUCIMILTHHBI O0YYarOIHiA-
Cs 10JIZKeH yMeTh:

—  00OCHOBBIBaTh MHPOBO33PEHUYECKYIO MO3HIINIO B O0Jac-
TH €CTECTBO3HAHUS;

—  IPHUMEHSTH MOJyYCHHbIC 3HAHUS MPH pemeHun npodec-
CHOHAITLHBIX 337134, IOJIb3YSACh COBPEMEHHBIMH METOJIAMH. ;

—HUCIIOJIB30BATh HAYYHBIC IMOAXOAbI W MCTO/IbL O6’b$ICHCHI/I$I
IIPUPOABL;

—HCITI0JIb30BaTh MH(MOPMAIIMIO O BOKHEHINIMX IIKOJIAX U Ha-
MMpaBJICHUAX B PA3BUTUN COBPEMCHHOI'O €CCTECTBO3HAHMA,

—aHATM3UPOBATh AHTHHAYYHbIC KOHIICIIINH;

—aHAJIM3UPOBATh OCHOBHBIC SKOJIOTHUECKUE TIPOOIIEMBI, CYIII-
HOCTH JKH3HH, €CTECTBEHHO-HAYYHBIC aCTICKThI Pa3BUTHUS YeJIOBEKa
U €T0 POJIU B 3BOJIFOIMH OHOChEpEHI.

B pesynbTare ocBOeHUS y4eOHOM AMCIUIUIMHBI 00yYarOIUi-
Cs1 10JIZKeH 3HATH/MIOHUMATh:

—COBPEMEHHYIO €CTECTBCHHO-HAYUHYIO KAPTUHY MHPAa;

—TEH/ICHIINU PA3BUTHSI €CTECTBO3HAHMS;

—CyTh HAYYHOT'O METOJIA U €r0 XapaKTePUCTUKH;

—0COOCHHOCTH HAayYHOTO M €CTECTBEHHO-HAyYHOI'O ITO3Ha-
HUA,

b

—B3aUMOJICICTBUE E€CTECTBEHHO-HAYYHOW M T'yMaHUTAapHBIX
KYJIBTYP.

TpeboBaHusg K NpeAMETHBIM pe3yJbTaTaM OCBOCHHUS HHTET-
pupoBaHHOro ydeOHOTO TpemMera "EcrecTBo3HaHWE' MOJIKHBI
OTpaXKaTh:

1) copMUpOBaHHOCTH MPEICTABICHUN O LIEJIOCTHOM COBpe-
MEHHOH €CTECTBEHHOHAYyYHOH KapTUHE MMpPA, O MPUPOAE KAK €U-
HOH LEJIOCTHOM CUCTEME, O B3aMMOCBS3M 4YEJIOBEKA, NPUPOIBI U



00IIecTBa; O MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceneH-
HOI;

2) BIaJcHUE 3HAHUSAMHM O HauOOJIee BAXKHBIX OTKPBITHIX U
JIOCTHKCHUAX B 00JaCTH €CTECTBO3HAHWS, MOBIHUSBIIMX Ha 3BO-
JOLUIO TIPEJICTABICHUH O TPUPOJIe, HAa Pa3BUTHE TEXHUKH U TeX-
HOJIOTHH;

3) chopMHUPOBAaHHOCTh YMCHHS NPUMEHSATh €CTCCTBCHHOHA-
YYHBIE 3HaHUS IS OOBACHEHHS OKPY)KAIOMINX SBJICHUN, COXpaHe-
HUS 37I0POBbsI, 0OecedeHns Oe30MMacHOCTH KU3HEIeATeIbHOCTH,
OEpe’KHOTO OTHOWICHHUsI K MPHUPOAE, PalHOHAIBHOTO MPHPOIO-
MOJIb30BaHUSI, & TAK)KE BBIMOIHEHUST POJIM TPAMOTHOTO MOTPEOUTE-
T

4) chopMHPOBAaHHOCTH MPEACTABICHUA O HAYYHOM METOe
TIO3HAHUS MPUPOJIBI M CPEIICTBAX U3YUCHHS METaMHUpa, MaKpoMHUpa
W MUKpPOMHUpA; BIAJCHWE NpHEMaMH €CTeCTBEHHOHAYYHBIX Ha-
OIIFO/ICHNI, OTIBITOB MCCIENOBAHUA W OIEHKH JOCTOBEPHOCTH TIO-
JIy4EHHBIX PE3yIbTaTOB;

5) BIajeHWe TMOHSATHUHHBIM aNlapaTOM €CTeCTBEHHBIX HAYK,
MTO3BOJISIONIUM TIO3HABATh MHUp, Y9aCTBOBATh B JHUCKYCCHSX IIO
€CTECTBEHHOHAYYHBIM BOIPOCaM, HCIOIb30BAaTh pa3iIM4YHbIE HC-
TOYHUKHA MH(OPMAIIUY JJIs MOJATOTOBKH COOCTBEHHBIX padOT, KPH-
TUYECKH OTHOCUThCS K coobmeHmsiMm CMU, comepkammmM Hayd-
HYI0 HHQOPMAITHIO;

6) chopMHUPOBAHHOCTh YMEHUU MOHMMATh 3HAYUMOCThH €CTE-
CTBEHHOHAYYHOTO 3HAHUS JJIS KaXKJIOTO YeJIOBEKa, HE3aBUCHMO OT
ero npo(ecCUoHaIbHOHN NEATENFHOCTH, Pa3IndyaTh PaKThl U OILICH-
KU, CPAaBHUBATh OIIEHOYHEIC BBIBOJIbI, BHJIETh WX CBSI3b C KpHUTE-
pUSMH OLEHOK U CBSI3b KPUTEPUEB C ONPEIEICHHOW CHCTEMOM
LEHHOCTEM.

1.4. KosimyecTBO 4acoB Ha OCBOEHHE MPOrpaMMbl y4ueo-
HOTO MpeaMeTa:

MakcumanpHOW y4eOHON Harpy3kw oOydaromerocs — 154
4acoB, B TOM YHCJIE:
00s13aTeTbHON ayTUTOPHON y4eOHON Harpy3ku oOydarore-
rocst — 154 gaco (B ToM uucie mabopaTopHbIC 3aHATHS - 78 da-
COB);
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KOHCYyJbTanuu — () 9acoB.

2. CTPYKTYPA U COJAEPKAHUE
YYEBHOTI' O TIPEIMETA

2.1. O0bem y4eOHOro mMpeaMeTa M BHABI Y4eOHOH padoThl

Bun yueonoii padoTsi O6bem
4acoB

MakcuManbHas yaeOHast Harpy3ka (Bcero) 154
OO6s3aTenpHas ayIUTOpHAs yueOHas HarpysKa (BCero) 154
B TOM 4YHCIJIC:
J1a00PaTOPHBIC 3aHATHUS 78
CamocTosiTenbHas pabota o0yuatomierocs (BCero) 0
KoHncynpranuu 0

Tpomesicymounas ammecmayus 6 popme ouggepenyuposantozo
sayema (2 cemecmp)




2.2. TemaTu4ecKuii IUIaH U cOAEepP:KaHUEe y4ebHOro npegmera
JAYIL.01 ECTECTBO3HAHUE

Haumenopanue pasnenos u| Copaepikanue yaeOHoro mare- | O0bem
TeM puana, 1abopatopHbic pabOTHI | YacoB
Y TIPAKTHYECKUC 3aHATHUS, CAMO-
cTosiTenbHas pabota 00yvaro-
muxcsl, KypcoBas pabora (po-
€KT) (eciiu npedycmompeHvi)
1 2 3
dusnka
Tema 1. BBenenne. Mexa- | Conepxanne y4eOHOTO MaTe- 8
HHKa puana
Jlexum
Omuka — (QPyHIAMEHTAIbHAs

Hayka o npupone. EctecTBeHHO-
HAyYHBII METOJl TIO3HAHUS, €ro
BO3MOXHOCTH W TPAaHUIBI TPH-
MEHMMOCTH. EIMHCTBO 3aKOHOB
MPUPOABI U COCTaBa BEIIECTBA
Bo Bcenennoit. OTKpeITHA B
¢u3nKe — OCHOBa mporpecca B
TEXHUKE W TEXHOJIOTHH MPOHU3-
BOJICTBA.
Kunematnka. Mexanndgeckoe
nBmkenne. Cucrema OTcUeTa.
Tpaexropust aBwxeHus. IlyTb|
Ilepememienne.  PaBHOMepHOE
TIPSIMOJIMHEHHOE JIBIDKEHHE,
Ckopoctb.  OTHOCHUTENBHOCTH
MEXaHHYECKOTO JBMXKEHHUS. 3a-
KOH  CJIO)KEHMSI  CKOpPOCTEH|
Cpenssisi CKOPOCTh TPU HEPaAB-
HOMEPHOM JBW)KCHHH. MTHOA
BEHHas CKOpocTb. PaBHOYyCKOA
peHHOE TNpPSMOJIMHEHHOE JIBUA
xeHne. Yckopenue. CB0OOTHOG
najienue te. Junamuka. Maccd
H cwia. B3auMoneiicTBue Tell,
3akoHpl JguHAMUKHA. CHIIBl B

mpupojie. 3aKOH BCEeMHPHOTO)
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TSATOTEHUA. 3aKOHEI coxpaHeHmﬂ
B MexaHuke. Mmnynsc Tenal
3aKkOH COXpaHCHHS WMITYJbCA,
PeaktnBHOE nBMkeHHE. Mexa-
HUYeckass paboTa. MOIIHOCTS.
Mexannueckas 3Heprusa. Kune-
THyecKkas »Heprus. Kunernue-
cKkas 3Heprus u padora. [ToTeH-
uyajbHasi PHEPTrUs B TpaBUTaA
LIMOHHOM TI0JIe. 3aKOH COXpaHe-
HUS TIOJHOM  MeXaHWYeCKOH
SHEPTHUHU.

JlaboparopHoe 3aHsITHE
HccnenoBanue 3aBUCHUMOCTH
CHITBI TPEHUS OT Beca Tea.

Tema 2. OCHOBBI MOJIEKY-
JSIpHOH (DU3UKHU U TEPMOIH-
HaMHKH

Conepxanue y4eOHOTO Marte-
puana
Jlexuun
MonexymnspHas Qu3nKa. ATO-
MUCTHYECKAsl TEOPHs CTPOCHUS
BemecTBa. HaOmoaeHust 1 O1bl
TBI, TIOATBEPKAAIONINE ATOMHO-
MOJIEKYJISIPHOE CTPOCHHE Bellle-
cTtBa. Macchl U pa3mepsl MoJie
Kyn. TemnoBoe ABM)KEHUE Yac-
THLl BeUlecTBa. bBpoyHOBCKOE
nBrKeHre. MpaeanpHBIM  ras)
Temneparypa Kak Mepa cpeHel
KHHETHUYECKON 3HEPruM 4acTHIL,
VYpaBHEHHE COCTOSHHS UICaNIb
HOro rasa. Moxenb *HIKOCTH,
[loBepxHOCTHOE HATSKEHUE U
cMauuBaHue. Kpucranamueckue
u amop¢HbIe BemecTBa. Tepmo-
OUHAMUKa. BHyTpeHHSS 3Hep-
rus. PaboTa u Temnooraaya Kag
CHOCOOBI M3MEHEHHUS! BHYTPEH-
Hell oHepruu. IlepBblii 3aKkoH
TE€PMOJAUHAMUKH. TennoBsle
MaIIVMHBI U UX IPUMEHEHHE.

JlabopaTopHoe 3aHsTHE
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JBmwxeHue OpOYHOBCKMX Yac-
. [Anddys3us. SBneHns mo-
BEPXHOCTHOTO HATSDKCHUS U
CMaYMBaHHUS. Kpucrauisl,
aMOp(HBIE BENIECTBA, JKHIKOKA
puctannnueckue Tena. M3mene
HHE BHYTPCHHEW OSHEpruu Tell
IIPU COBEPIICHUH PaOOTBHI.

Tema 3. OCHOBBI AJIEKTPO-
nuHamuku. Konebanus u
BOJIHBI

Conepxanue y4eOHOTO Mare-
puana

Jlexkuun

OnekTpocTaThka. B3aumoeii-
CTBHE 3apsDKCHHBIX TeJl. DJIeK-
TpUYECKUH 3apsAl. 3aKOH coXpa-
HEHHS DJICKTPUIECKOTO 3apsija.
3akon Kynona. DnexTpocTaTh-
YeCKoe II0jJIe, €ro OCHOBHBIE
XapaKTCPUCTHKH U CBA3b MEXKY|
HuMH. [locTtosHubld TOK. Ilo-
CTOSIHHBIM 3JIEKTPUYECKUH TOK,
Cuna Toka, HampsDKEHUE, DIICK-
TPUUECKOE COTIPOTHBIICHHE,
3akoH OmMma Ui ydacTKa 3JIEK-
TPUYECKOM Lenu. MarHuTHog
nmojie. MarHuTHOE MOJE U €ro
OCHOBHBIE XapaKTePUCTHKH.
JleiicTBHe MarHUTHOI'O IOJIS Ha
MPOBOMHUK C TOKOM. 3aKOH
AwMrepa.  DJEKTpOJBHUraTENb.|
SIBimeHue 3JIEKTPOMArHUTHOM
WHAYKIUH. MeXaHH4ecKne KO-
jebanus U BOJHEL CBOOOIHEIE
kosiebanus. [lepuon, yacrora H
ammuTyaa konebanuii. 'apmo-
HUYECKHE KojieOaHust. MexaHu-
YECKHE BOJIHBI M MX BUIBL 3BYH
KOBBIE BOJIHBI. YIIbTPa3BYyKOBBIE
BOJIHBL. YIBTPa3BYK H €r0 HC-
[I0JIb30BaHHE B MEIULUHE U
TEXHUKE. DJICKTPOMATHUTHBIC
Kosebanus u BONHBL CBOOO/IA

12




HBI€ JJIEKTPOMAarHUTHBIE KOJIE-
6anns. KonebaTempHBIN KOHTYP.,
DJeKTpOMarHuTHOE moe
ONeKTpOMarHUTHBIE BOJIHBI/
CKOpOCTh  3JIEKTPOMAarHUTHBIX
BonH. CBETOBBIC BONHBL. Pa3Bu-
THE MPEACTABICHUIN O MPUPOAE
CBETAa. 3aKOHBI OTpPaXXCHUSI U
mperoMieHuss ceera. JIMH3BL
@dopmysa TOHKOM JINH3BL.

JlaGopatopHoe 3aHATHE

COopka dIeKTpUYECKON Iemw,
HU3MEpEeHHEe CHIIBI TOKa U Ha
NpsDKEHUsT Ha €€  Pa3IUYHBIX|
ydacTkax. M3yueHue koxebaHui
MaTeMaTH4ecKoro  MasTHHKA,
Wzyuenne wuHTEppEpeHINH Ul
J(paKkIUK CBETA.

10

Tema 4. DaeMEeHTBI KBAaHTO-
BO# (mzuku. Beenennas u
ee sBoumorust CTpoeHUe u

pa3Butue BeeneHHou.

Copnepxkanne y4eOHOTO Mare-
puana

Jlexuun

KBanToBBIE CBOMCTBa CBeETa,
KBanTtoBas rumnorteza Ilmanka,
dorosnekTpudeckuii 3P HeKT,
®usuka atoma. Mogenu cTpoe-
uust aroma. Omeit Pesepdopral
®du3ruKa aTOMHOTO SIIpa U dJIe-
MeHTapHbIX dacTi. CocTaB W
CTpPOCHHE aTOMHOIO siipa. Pa-
TUOAKTUBHOCTh.  PaJnOaKTHB
HBIC U3IYYCHUS M UX BO3ICHCT
BHE Ha XKHUBBIC OPTaHU3MEI.
Mopens pacmmpsroleiics Bee-
nernoil. [Ipoucxoxaerne Col
HedHOU cructeMbl. COBpeMeHHas]|
¢u3ndeckas KapTUHA MUpPa

JlaboparopHoe 3aHsITHE

®dotoanement. Mznydenue Jad
3epa. JIuHeHuaTble CHEKTPB]
pa3iuyHbIX BemiecTB. CUeTduy

HMOHU3UPYIOMIHNX PISJTy‘{CHI/If/'I.

10
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DoTtor¢hexT.

XUMUA

Tema 5. Beenenune. OcHOB-
HBIE IOHATHUS U 3aKOHBI XU-
MHH

Conepxanue y4eOHOTO Mare-
puana

Jlexu

XuMmmdeckas: KapTHHA MHpa Kay
COCTaBHAs YacCTh ECTECTBEHHO-
Hay4yHON KapTHHbI Mupa. Poiy
XAMHU B JKU3HH COBPEMEHHOTO|
obmrectBa. IlpumeHeHue mocCH
TWXKEHUA COBPEMEHHON XUMHH
B TyMaHWTapHOH cdepe nes-
TENHHOCTU OO0IIecTBa. XUMUYe
CKOE  CoJepxaHue y4eOHON
JUCTIUTUTAHBI «EcTrecTBO3HA
HHUE» TPU OCBOCHHU CIICIIHANb-
HOCTEN CIIO COIHAJIbHOA
SKOHOMHYECKOTO W TYMaHHTap-
HOro mpoduieir mpodeccro-
HAJIBHOTO 00pa30BaHUs.
IIpeamer xumuu. Bemiecto,
Atom. Monekyna. XuMuueckum
3JIeMEeHT U (OPMBI €T0 CYIIEeCTH
BoBaHUs. [IpocThie M CIIOXKHBIE
BeniecTBa. OTpakeHUe XUMUYE-
CKHUX CIO)KE€TOB B MPOU3BEICHMU-
SIX XYIOXXECTBEHHOH IHTEpaTy-
PHI ¥ HCKYCCTBA.

JlabopatopHOe 3aHSATHE
OcHOBHEIE 3aKOHBI XHMHHU. Ko-
JIMYECTBEHHBIE W3MEHEHHS B
XUMHUM KaK YacTHBIM ciiydaid
3aKOHOB TIEpeX0lla KOJHYECT-
BEHHBIX M3MEHEHWA B KadecT-
BEHHEIE.

10

Tema 6. Ilepuogmueckuit
3aKkoH U [lepuoanueckas
CHCTEMa XUMHYECKHUX dIIe-
menTtoB [l. 1. Menzeneena.
Crpoenne BemecTBa. Boxa.
PactBopsl. Xumuueckue

Copepxanue y4eOHOTO Mare-
puana

Jlexum
OTkpeITHE IIepuonuueckoro
3akoHa. Ilepuoanyeckas cucte-

Ma XUMHUYCCKHX OJICMCHTOB H

10
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pcakuuu.

W. Menpneneena. 3nauenue Ile-
puonndeckoro 3akoHa u Ile
PUOANYECKON CHCTEMBI XUMMUA
geckux daeMmerToB . Y. Men-
JieneeBa A pa3BUTHs HAyKU U
MOHUMAHMSI XUMHYECKOH Kap-
TuHb Mupa. JI.M.Menznenees o
00pa3oBaHNK U TOCYAaPCTBCH-
HOM NOJINTHKE.

KoBanenTtHast cBsI3b: HEMOJSIPA
Has U nossipHasi. loHHas CBSI3b.
KaTI/IOHI)I WU AHHUOHBI. MeTaJ'IJ'II/I-
yeckas  CBiI3b.  Bonoponnas
CBSA3b.

Boma B pupoae, ObITY, TEXHUKE
U Ha mnpousBojacTBe. Dusmye-
CKHEe W XUMHWYECKHE CBOMCTBA
Boabl. OmpecHeHue BOIBL. ArH
peratHble COCTOSIHUSL BOJBI U €€
Mepexo/bl M3 OJIHOTO arperat
HOTO COCTOSIHMSI B IPyTO€.
IlonaTHE O XMMHUYECKOM peak-
. Tuner XUMHUYCCKUX peaK-
1. CKOpOCTh peaknuu U (ak-
TOPBI, OT KOTOPHIX OHA 3aBUCHT.

JlabopatopHOe 3aHSATHE

®du3yeckre CBOMCTBA BOJBI]
ITOBEPXHOCTHOE HATSDKEHHE,
CMaunBaHWE. XUMHUYECKHE pe-
AKI[MU ¥ KX TUIIBL.

Tema 7. Heoprannueckue
COCANHEHUS

Conepxanne y4eOHOTO Mare-
puana

Jlexkuun
Knaccudpukamuss  HeopraHnde-
CKMX COEIMHEHUH U UX CBOMCTH
Ba. OKCHUIBI, KMCJIOTBI, OCHOBAa-
Hus, coyn. [ToHsTHE O THAPOITH
3e coseir. Cpeaa BOIHBIX pacH
TBOPOB COJIEH: Kuclas, Heil
TpalibHas, wieNo4Has. Bomo-

ponHblii mokaszarens pH pac

10
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TBOpa. Metaiubl. O61mue Gpusm-
YecKHe W XUMHUECKHE CBOMCTBA
metaiuioB. Hemeramner. OOmias
XapaKTepUCTHKA TIIABHBIX IIO-
TPYIIT HEMETAJUIOB Ha IpUMepe
rajoreHoB. BaxkHeiime coenqu-
HEHHS METaJUIOB U HEMETaJUIOB
B IPUPOJE U XO3SUCTBCHHOH
JeSTEeIbHOCTH uesloBeKa. Me-
TaJIJIBI U CIUTABBI KaK XYI0KECT
BeHHBIN MaTepuan. CoeTuHEHUs
METaJUIOB KaK COCTaBHAas YacCTH
CPE/ICTB HU300pa3UTEIBHOTQ
ucKyccTtBa. Hemeramnsl u mx|
COCIMHEHNS KaK COCTaBHasd
4acTh CPEICTB H300pa3UTEIHHOA
TO UCKYCCTBA.

JlabopaTopHOe 3aHATHE
Omnpenenenne pH pactBopa co-
ner. BsaumopnelicTBue MeTaA
JIOB C pacTBOpaMU KHCIOT U
CoJIei.

Tewma 8. Opranudeckue co-
CAUHCHUA. XUMHSA U )KU3Hb

CognepxaHue y4eOHOTO Mare-
puana

Jlexuu

OCHOBHBIE MOJIOKEHHUS TEOPHUH
CTPOCHUS OPraHUYECKHX CO-
enuHeHUA. MHOTOOOpaszme op-
raHuyeckux coenvHeHui. Ilo-
HATHE W30MEPHH. YTIEBOIOPO-
nel. [IpenensHble W HETIpeeTb-
HBIC YIJICBOMOPOIBL. Peakuus]
nonumepuszauuu.  [IpuponHbie
HCTOYHHUKH YTIEBOIOPOIOB,
YTraeBogopoas! Kak OCHOBA Me-
KITYHAPOJTHOTO COTPYAHUYECTBA
U BOXHEHIIMH WCTOYHHK (HOp-
MupoBanusa Oromkera PO. Ku
CIIOPOJCOAEpAKALIIE OpTraHUYe-
ckue BemiecTBa. [IpeacraBurent
KHCJIOPOACOAEPKAIUX OpraHu-

10
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YECKUX COEJUHEHUIl: MEeTHIIO
BB M 3TWIOBBIM CHUPTHI, IJIHA
LIepHH, YKCYCHas KucioTa. JKu-
PBI KaK CIOXKHBIE 3(HUPBL. AJKOA
TOJIM3M W €ro OTpaXXCHHE B
MIPOU3BEACHUAX XYIOKECTBCH-
HOW JHTEpaTypsl W HM300pa3v-
TEJIBHOTO MCKYCCTBA. YTJIEBO-
JBL: TIIIOK03a, KPaxmall, LEJUTI0-
n03a. A3oTcoiepikaliue opra-
HUYECKUE COCAMHEHUS. AMUHBI,
aMUHOKHUCIIOTHI, Oenmku. CTpoe-
HHUe U Ouosornyeckast GpyHKuus
6enkoB. [ImacTMacchl W BOJIOKA
Ha. [loHATHE O MIacTMaccax H
XAMHYCCKUX BOJIOKHaX. HaTy-
paNbHBIC, CHHTETUICCKHAE W WCH
KYCCTBEHHBIC BOJIOKHA. [Iprme-
HEHHE TIOJINMEPOB B TPHUKIIAI
HOM H KJIACCHYECKOM H300pa3u-
TEJIBHOM HCKYCCTBE.

XUMHUSL U OpPraHHU3M 4YeEJIOBEKa.|
XUMHUYECKHE 3JIEMEHTHI B Opra-
HHU3Me yesioBeka. OpraHnyecKue
W HEOpPraHWYEeCKHE BEIIeCTBA,
OCHOBHBIE KH3HEHHO HE00XO0-
IUMBIC COCIUHCHHS:  OCIKH,
YIJIEBOABI, JKHAPBI, BUTAMUHBI
VYrieBoasl — TJIaBHBIA HCTOYA
HUK JHEpTHH opraHu3Ma. Poiy
JKUPOB B OpraHusme. XoJecTe
PHH H €ro poJib B 3/I0POBHE e
JIoBeKa. MuHepalibHble BEIIECTA
Ba B MPOAYKTaxX IUTAHUS, IIH-
meBbie qo0aBku. COanaHcHpo-
BaHHOE NMUTaHUE. XUMHUS B ObI-
Ty. Boga. Morouiye u yucTtsiue
cpexctsa. [IpaBuna 6e3omacHoi
paboTBl co cpeacTBaMu OBITOA
BOW XHMHHU.

JlaGopaTopHoOe 3aHsATHE
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[Momyyenne dTUIEHA ©  €ro
B3aMMOJICHICTBHE C pPacTBOPOM|
TepMaHTaHaTa Kaius, OpoMHOH
Bojoi. KauecTBeHHas peaxius]
Ha TiunepuH. l[BeTHBIE peak-
LMK OEJIKOB.

Paznmnunple BUABI IUIacTMAacc H
BOJIOKOH. KauecTBO BOMEL.

BHMOJIOT A

Tema 9. MeTop1 HAYYHOTO
MO3HAHMS B OMOJIOTHH.
Knerka. Opranusm

Conepxanue y4eOHOro Mare-
puana

Jlexuu

XKuBas npupona kak 00BeKT|
u3ydeHus: Ouosnornu. Meropl
HCCIIEI0BAaHUS JKUBOU NPUPOJb]
B Owonormu. OmnpeneneHue)
XWU3HU (C NPUBJICYECHHEM MaTe-
puana W3 pas3zienoB (GU3NKH H
XMMHUH). YPOBHH OpraHU3allNy|
KHU3HU.

Hcropust w3ydeHHs  KIETKH,
OCHOBHBIE TOJOXXEHHUS KJIETOY-
HOi Teopun. Kierka — cTpyk-
TypHO-(GYHKIMOHANbHASA (1€
MEHTapHasl) eIUHULA JKH3HU,
Crpoenue xietku. IIpokapnoTsl
U DJYKapuoThl — HU3IIHE U
BBICIINE KJIETOYHBIE OPTaHM3-
Mbl. OCHOBHBIE CTPYKTYPHBIE)
KOMITOHEHTHI KJIETKH 3YKapHOT,
Knerounoe siapo. DyHkuus|
sapa: XpaHEHWe, BOCIIPOU3BE
JeHHe W Tepefada HacIeICT
BEHHOI HH(OpMAINH, peryJs
LUsI XMUMHUYECKOH aKTUBHOCTH|
kieTkd. CTpykTypa u (GyHKINH
XpOMOCOM. AYTOCOMBI H IOJIO-
BbIE XPOMOCOMBI. buosornye-
CKO€ 3HAueHHE XHMMHUYECKHX
aseMeHToB.  Heopranudeckue)
BEIIECTBA B COCTAaBE KJIETKH,

10
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Posb BozbI KaKk pacTBOPUTENS U]
OCHOBHOTO KOMIIOHEHTa BHYTA
peHHERl  cpelbl  OPraHU3MOB
YTaeBoas! U JUMAIB B KIETKE,
CrpykTtypa u OHOJOTHYECKHUE
¢yakunn 20 6emkoB. CTpoeHH®
HYKJICOTHAOB W CTPYKTYypa IIO-
nunykneoTuansix nenei JTHK u
PHK, AT®. Bupycsl n Oakre-
puodaru. HexnerouHoe crpoe-
HHUEe, >KU3HCHHBIH LUKI U €ro
3aBUCHUMOCTDH oT KIJICTOYHBIX|
¢dopm xu3HU. Bupychl — BO3-
Oyautenn WHQEKINOHHBIX 3a-
OoJieBaHMIi; MOHATHE 00 OHKOA
BHUpycax. Bupyc mmmyHOmedw-
nuta genoBeka (BUY). TIpodu-
naktika BUY-uapexmmm.
OpraamsM — enuWHOE IIejoe!
MHoroo0Opasue  OpraHu3MOB.
OOMeH BeleCTBOM M JHepruei
C OKpyXaruei cpenoil Kax
HE00X0JIMMOE YCIIOBHE CYIIIECT-
BOBaHHUSA XMBBIX cucteM. CIro-
COOHOCTh K CaMOBOCIPOH3BE/ICA
HUIO — OJIHA U3 OCHOBHBIX OCO-|
OCHHOCTEH KUBBIX OPTaHU3MOB,
JlemeHne KIIeTKH

— OCHOBa pOCTa, Pa3BUTUA H
Pa3MHOXCHUS OpTraHU3MOB,
Bbecnonoe pazmHoskenue. Ilomo-
BOI IIpOLECC U IIOJOBOE DPa3-
MHOXeHue. OTUI00TBOpEHNUE,
ero OHMONOTHYecKoe 3HAYCHHE,
ITonsTne 00 WHAMBUAYATHHOM
(oHTOTEHE3), AMOPHOHAILHOM|
(3MOpuroreHe3) M MOCTIMOPHO-
HAJIBHOM pa3BUTHH. VHAMBHITY
QIBHOE PAa3BUTHC YEIOBEKA W
€ro BO3MOJKHBIE HapyIICHUs,
OOume npeACTaBICHUS O Ha-
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CIEICTBEHHOCTH M H3MEHUYHBOA
ctu. ['eHeTHUecKas TePMUHOIOA
THS U CHMBOJIHKA. 3aKOHOMEP-
HOCTH HacnenoBaHusa. Hacnemo-
BaHWE NPHU3HAKOB y YEJOBEKa,
[omoBrie xpomocomsl. Crierr-
JIEHHOE C IIOJIOM HacJeI0BaHUE .,
Hacnencrsennsle 00JIE3HU Ye-
JIOBEKA, WX MPUYHHBI U TPOQU-
naktika. COBpEMEHHBIC TpE/
CTaBJICHHS O Te€HE M TIEeHOME|
I'eHeTHUYECKUE 3aKOHOMEPHOCTH|
n3meH4ynBoctd.  Kitaccuduka-
mus  (GopM  HM3MEHYHBOCTH,
BrmusgHne MyTareHOB Ha oOpra-
HU3M 4enoBeka. [Ipenmer, 3ama-
Yl U METOABI celeKIuu. | eHe
THYECKHE 3aKOHOMEPHOCTH Ce-
nexkuun. Yuenune H.M. BaBuioA
Ba O LEHTPaX MHOrooOpasus u
MPOUCXOXKICHUSA  KYJIbTYPHBIX
pacrenuil. buorexnonorus, ee¢
JOCTHXCHUA, HepCHeKTI/IBBI
pa3BuTHA.

JlaboparopHoe 3aHsITHE
HabmroneHne KIeTok pacTeHUH|
1 KUBOTHBIX TI0J] MUKPOCKOTIOM|
Ha TOTOBBIX MHKpOIpenapaTax|
u ux onucanue. CpaBHECHHC
CTPOCHHUS KIETOK pACTCHUH W
JKHBOTHBIX.
Pemiennie sneMEHTapHBIX TI'€HeA
THYECKMX 3a7ad. AmHamu3 u
OI[EHKA JTHYECKMX AaCIIEKTOB
pa3BUTHS HEKOTOPBIX HCCIIE0A
BaHUI B OMOTEXHOIOTHH.

Tema 10. Bug. DxocucreMsl

Copepxanue y4eOHOTO Mare-
puana
Jlexuun
DBONIIOIMOHHASL TEOPUS H €6
poib B (OPMHUPOBAHUU COBpE
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MEHHOW €CTEeCTBEHHO-HAay4YHOMU
KapTHHBI Mupa. Bua, ero xpwu-
tepun. [lomymsimust Kak CTPYKA
TypHasi eANHUIIA BUAA U 3BOJIOA
nun. CHHTeTHYEeCKas Teopus
spomoru  (CTD). JIBmkymne
CHJIBI DBOJIOIMHA B COOTBETCTA
Bun ¢ CTD. Pe3ynpTaThl 3BOA
monun. CoxpaHeHHEe MHOTr000A
pasus BUJOB KaK OCHOBA yCTOM
YUBOrO pas3BUTUS OuOC(EpHI.
[Ipu4nHBl BBIMHUpAHHS BHJOB.
buonornueckuii mporpecc H
Ouonorndeckuii perpecc. ['urmo-
Te3bl TPOUCXOXKICHHUA >KU3HU,
VYcioxxHeHHE KHUBBIX OpPTaHU3-
MOB Ha 3eMJie B IPOIECCE DBO-
JIOMUH. AHTPOIIOTEHE3 M €ro
3aKOHOMEpHOCTH. JloKa3aTenp-
CTBa POJICTBA UEJIOBEKAa C MJIe-
KOIUTAIOUIMMH  JKUBOTHBIMH,
Okonornyeckue (HakTopbl aH-
TPOIIOTE€HEe3a: YCIO)KHEHHE I10-
NYJISIHUOHHONW CTPYKTYphI BUJA,
W3TOTOBIICHUE OPYAHUH TpyAa,
Mepexoa OT PACTUTEIHHOTO K
CMCIIAaHHOMY THITy THTaHUs,
WCTIONB30BaHue OTHA. [losBie
HUE MBICITHTEIEHOW JIEATEIHHOA
CTH W WICHOPA3IEIbHOW pedn,
IIpoucxoxxaeHre 4eloBeYeCKuX
pac.

Ilpenmer u 3agauM SKOJIOTHUU
y4eHHe 00 IKOJIOTHIECKUX (aK-
TOpaX, Y4eHHE O COOOIIECTBaXx|
OpraHu3MOB, YUeHHE 0 Omoche-
pe. Oxonoruueckue (HaKTOpBl,
0COOCHHOCTH WX BO3IEHCTBHS,
OKOJIOTHYecKasi XapaKTepUCTHA
ka Buaa. [loHsTHE 00 5KOJIOTH-
yecknx cuctemax. llemm mura
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HUsI, TpOo(UUECKHE YPOBHHU,
BroreomneHo3 kak 3KoCHCTEMA,
Buocdepa — riobampHAS KO-
cuctema. Yuenue B. 1. Bep-
Hajackoro o Owmocdepe. Pomy
KUBBIX OPraHU3MOB B Onocde-
pe. buomacca. buonoruueckui
KpPYroBOpOT (Ha TpHMepe Kpy-
roBopota yriaepona). OCHOBHbIE
HanpaBJICHUS] BO3/EHCTBUS Ye-
noBeka Ha Owmocdepy. TpancH
(dbopMmalms eCTeCTBEHHBIX 3KO-
nornyeckux cucreM. OcobeH-
HOCTH arpodKocHcTeM (arpore-
HO30B).

JlabopatopHOe 3aHATHE
Omnucanne ocobell Buma 110
MOP(HOIIOTHIECKOMY KPHUTEPHIO,
AHamM3 W OIEHKA pPa3TUIHBIX|
THIIOTE3 TPOUCXOKIACHUSI IKU3-
HU. AHanu3 U OIEHKA DPa3Iny-
HBIX THUIOTE3 MPOUCXOXKICHUS
YeJIOBEKa.
CocraBieHne CcxeM IMepenayn
BEUIECTB M DHEPTrUM (LICTeH IMH-
Tanus). CpaBHHUTENbHAS Xapak-
TEPUCTHKA TPUPOIHBIX HKOCH-
CTEM M arpodKOCHUCTEM CBOECH
MECTHOCTH. PeleHne 3KOJIOIrd-
YeCKHUX 3a7a4. AHAJIN3 U OLIEHKA
MOCHENCTBHI COOCTBEHHON eI
TEJILHOCTU B OKpY>Karolleh cpe-
Jie, TJI00AJbHBIX YKOJOIHYECKUX|
po0JIeM U yTeH UX pemieHusl.

AynuTopHas KOHTpOJbHas paboTa

Bug npomexyTouHOil aTTecTanuu

Jud. 3auer (1 cemectp)

Uroro

154
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3. YCJIOBUs PEAJTIM3AIIMU YYEBHOI'O IIPEJIMETA

3.1 TpeOoBaHusi K MHHHMAJIBHOMY MAaTepHAJbHO-
TeXHHYeCKOMY 00ecre4eHn o

Peanm3zarus mporpamMmsl yaeOHOTO MpenMeTa TpeOyeT Halu-
YHs CTAaHAAPTHOTO yueOHOTO KabnuHeTa.

O6opynoBanue y4eOHOTO KaOMHETA!

—  TI0CaJOYHBIE MECTa MO KOJUYECTBY O00ydarommxcs (CTo-
JIBL, CTYJBS);

—  pabouee MeCTO MPENoaaBaTEeNs;

—  yueOHas HOCKa;

—  mxkad Ans XpaHeHHS yIeOHO-METOAMYECKOH TOKYyMEH-
Taluwy;

- yueOHO-METOINYEeCKUE MaTepHhaibl (HArIsgHbIe MOCO-
Ous1, yueOHO-METOAMYECKHIE TIOCOOHS U MaTepHAIIBI).

TexHuueckne cpeacTBa OOyUYECHHsS: NEPEHOCHOE MYJbTHME-
IuitHoe 00opynoBaHMe M HOYTOYK C MPOrpaMMHBIM 00€CIIeYeHH-
eM.

3.2. IlepeyeHb HOPMATHBHBIX NPABOBBIX I0KYMEHTOB, OC-
HOBHOI U JONOJHUTENbHON Y4eOHOH JUTepaTypbl, HEOOX0AU-
MOii 1151 0CBO€HHUsI y4eOHOT0 MpeAMeTa

a) OCHOBHaAsl JINTepaTypa

1. EctecTBO3HaHUE : yUeOHUK JUIS CpeHETo MPOGECCHOHANb-
Horo obpasoBanusi/ B. H. JlaBpunenko [u ap.]; mox penakuueit
B. H. JlaBpunenko. — 5-e¢ uzn., nepepad. u gomn. — Mocksa : 13-
natenscTBO FOpaiit, 2021. — 462 c¢. — (IlpodeccnonansHoe 00-
paszoBanmne). — [SBN 978-5-534-05090-5. — TekcT : 37eKTpOoH-
Helii // OOpa3zoBarenbHas tuiardopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/483424 (nara obpamenns: 16.11.2021).

2. T'openoB, A. A. EcrecTBo3HaHue : yueOHOE TocoOue s
cpeaHero mpodeccuoHanbHOro odpasoBanus / A. A. I'opesnos. —

4-¢ wmzn., mepepab. u mom. — Mocksa : M3parensctBo FOpaiir,
2021.— 355c.—  (IlpodeccuonanmsHoe  oOpazoBaHUE). —
ISBN 978-5-534-10214-7. — TekcT : anekTpoHHbIH // O0pa3oBa-
TeIbHas miaTdopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/475520 (nara obpamenus: 16.11.2021).
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0) momoJHUTEIBHAS JINTEpaTypa

1. Bansuckuii, C. 1. EctecTBo3HaHMe : Y4eOHHK U MpPaKTHU-
KyM I CcpeaHero  mpogeCCHOHAIbHOro  00pa3oBaHHs /
C. U. Bansguckwmit. — Mocksa : W3marensctBo HOpaiit, 2021. —
367 c.— (IIpodeccuonansHoe o6OpazoBanme). — ISBN 978-5-
534-13604-3. — Tekcrt : anexkTponHbIi // OOpa3oBareiabHas TIaT-
dbopma IOpaiir [caiiT]. — URL: https://urait.ru/bcode/475028 (ma-
Ta oopamenus: 16.11.2021).

2. Crpensauk, O.H. EcrecTBo3nanue : yuebHOe mocobue
JUTSt CpEIHEro podeCcCHOHATBLHOTO oOpazoBaHus /
O. H. Crpenbauk. — Mocksa : MznarensctBo FOpaiit, 2021. —
223 ¢.— (Ilpodeccuonansuoe obOpazoBanue). — ISBN 978-5-
534-03157-7. — Tekcrt : anexTponHbIi // OOpa3oBareabHas MIaT-
tdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/469670 (na-
Ta obpamenns: 16.11.2021)..

3.3 IlepeueHp mMporpaMMHOro odecrnedyeHusi, npogeccuo-
HAJIbHBIX 0a3 JaHHBIX, MHPOPMALMOHHBIX CIPABOYHBIX CHC-
TeM pecypcoB MH(OPMANMOHHO-TeIeKOMMYHMKAIIMOHHON ce-
™ «AHTepHeT», HEOOXOAUMBIX /JIs OCBOEHHS] Y4eOHOr0 mpe-
MeTa

Ne HaumenoBanue

[Taket o¢pucHpIX mporpamMm Microsoft Office

2. OneparpionHas cucrema Windows
Hayunass 6ubnuoreka UyBl'Y [DOnextpoHHbI pecypc]. Pexwu
3. imoctyma: http://library.chuvsu.ru

DneKTpoHHBIE (BOPMBI yueOHHKOB wm3matTenbcTBa «IIpocrern
Hue»: [DnekTpoHHbIH pecype] https://license.prosv.ru (aBropu3
4. BaHHBII JOCTYI)

OJIeKTPOHHBIE YUeOHbIe M3/IaHus U3aTenbeTBa «/Ipodar: [Dae
TpoHHBIN pecypc] https://lecta.rosuchebnik.ru (aBTOpHU30BaHHBI
S. [mocTym)

Meouamamepuans
1. https://www.youtube.com/watch?v=88nD5Eni-w4 —
UYépnble ObIpbl 1 MylIbTHBCEICHHBIC
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http://library.chuvsu.ru/
https://license.prosv.ru/
https://lecta.rosuchebnik.ru/
https://www.youtube.com/watch?v=88nD5Eni-w4

2. https://www.youtube.com/watch?v=TuEZgM{f7rKI — Ilo-
4eMy HeJb3s IPEBBICUTh CKOPOCTh CBETa?

3. https://www.youtube.com/watch?v=ID0Ra3soUpA —
VY nuButenvHas uctopusi CTuBeHa X OKHHTa

4. https://www.youtube.com/watch?v=p8kM3hhEGMU —
HckyccTBeHHast poOOTH3NPOBAHHAS pyKa

5. https://www.youtube.com/watch?v=5comW-XJaul —
CIIOCOBbI YHUUTOXXEHN A 3EMJIU

6. https://www.youtube.com/watch?v=Jb2WbLeSyQM  —
YTO BAXXHO ITOHUMATH O KBAHTOBOM YCTPOMCTBE
MHPA? | IQ

7. https://www.youtube.com/watch?v=7WhRJV_bAiE —
Voyage into the world of atoms

8. https://www.youtube.com/watch?v=X7hFcR2yIG8 — Yto
3a rpaHulel Hamwel Beenennoit?

9. https://www.youtube.com/watch?v=k1ZTYEyEjTg —
Bonbmioit B3peie: uto Ob110 1 4TO OyAeT

10.https://www.youtube.com/watch?v=y68Q2wndWzY —
[IpoucxoxneHne XMuMUYECKUX IEMEHTOB BO BeeneHHoit

11.https://www.youtube.com/watch?v=XbwlJcfx yvM —
Camoe TéMHOe MecTO BO Beenennoit

12.https://www.youtube.com/watch?v=0sBNbi2U31Q —
Bpewmst. HenssectHoe Bpemst

13.https://www.youtube.com/watch?v=H8Y QQkIrGrl —
Bpewms. HepoBHoe Bpemst

14.https://www.youtube.com/watch?v=39r91 zuTEE —
Bpewms. [IpocTtoe Bpems

15.https://www.youtube.com/watch?v=70-gkwuPv7k — Jle-
KapCTBO OT HEBECOMOCTHU

16.https://www.youtube.com/watch?v=_yw4ZSGwuXY —
Twuran, EBpomna, DHIIeIa1: )KU3H BO3JIE TA30BBIX THTAHTOB

17.https://www.youtube.com/watch?v=vAIO1Dy7AbS§ —
[TpoucxoxneHne HeaHIepTAIbIEB U KPOMaHBOHIICB

18.https://www.youtube.com/watch?v=ndQGqlD8g0M —
EBrenuka B npoIuioM, HaCTOSILIEM U OyaynieM
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https://www.youtube.com/watch?v=TuEZgMf7rKI
https://www.youtube.com/watch?v=ID0Ra3soUpA
https://www.youtube.com/watch?v=p8kM3hhEGMU
https://www.youtube.com/watch?v=5comW-XJauI
https://www.youtube.com/watch?v=Jb2WbLe5yQM
https://www.youtube.com/watch?v=7WhRJV_bAiE
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https://www.youtube.com/watch?v=y68Q2wndWzY
https://www.youtube.com/watch?v=XbwJcfx_yvM
https://www.youtube.com/watch?v=OsBNbi2U3IQ
https://www.youtube.com/watch?v=H8YQQkIrGrI
https://www.youtube.com/watch?v=39r91_zuTEE
https://www.youtube.com/watch?v=Z0-gkwuPv7k
https://www.youtube.com/watch?v=_yw4ZSGwuXY
https://www.youtube.com/watch?v=vAlO1Dy7Ab8
https://www.youtube.com/watch?v=ndQGqlD8g0M

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOI'O ITIPEAMETA

KoHTponb 1 omeHka pe3ylbTaToB OCBOCHHUSI Y4EOHOTO Ipe-
MeTa OCYWIECTBIICTCS MPENOABATENIEM B MPOLIECCE MPOBEICHUS
YPOKOB M NIPAaKTUYECKHUX 3aHITHH.

OneHka KauecTBa OCBOCHUS MPOTPaMMBbl Y4eOHOTO MpeaMeTa
BKJIIOYAET TEKYIIMH KOHTPOJIb YCIEBAEMOCTH, NMPOMEXYTOUHYIO
aTTECTALUIO 110 UTOraM OCBOEHUS MpEAMETa.

Texymuii KOHTPOJIb MPOBOIUTCA B hopMe:

- cobecemoBaHus;

- TECTUPOBAHMSIL.

[IpomexxyTouHass arTectalus MPOBOIUTCA B (opme: ayau-
TOPHOW KOHTPOJILHON paboThl U TUQQepeHIINPOBAHHOTO 3a4eTa B
BHJI€ KOMIIBIOTEPHOT'0 TECTHPOBAHUSI.

PesynbraTsl 00ydeHus
(OCBOCHHBIC YMEHHS, YCBOCHHBIC
3HAHUA)

@DopMBI U METOBI KOHTPOJIS U
OLIEHKU Pe3yJIbTaTOB 00yueHHS

B pesynbraTe OCBOCHMS COAEPIKa-
HUsl y4eOHOro mpeaMera 00ydaro-
IUHCA JOJKEH JIOCTUYb CIIEIYHO-
IIUX Pe3yJIbTATOB:

1) chopMHUPOBAHHOCTL TIPEACTABA
JIEHUIl O LIEJIOCTHOM COBPEMEHHOH
€CTeCTBCHHOHAYYHOW KAapTHHE MU-

OrneHKa pe3yabTaTOB MPOBEACH-
HOT'O COOECEeIOBAHHS;

OreHKa pe3ybTaToB MPOBEICH-
HOT'O TECTUPOBAHHS,

pa, 0 IPHUPO/Ie KaK EIUHON IIEI0CTA
HOH CHCTeMe, O B3aMMOCBSI3H YN0
BE€Ka, MPUPOABI U 00IIECTBA; O MPO-
CTPaHCTBEHHO-BPEMEHHBIX Mac-
mrabax Beenennoii;

2) BiajieHHe 3HAHUAMH O Hambosee
Ba)XKHBIX OTKPBITHAX M JIOCTHIKECHHA
X B 00JacCTH €CTECTBO3HAHUS, IO
BIISIBIINX HA DHBOJIOIHIO IIPEI-
CTaBJICHUH O IPUPOAE, HA PA3BUTHE]
TEXHHUKH U TEXHOJIOTH;

3) cdopMHUPOBAHHOCTH  yMEHHS]
NIPUMEHATh  €CTECTBEHHOHAYYHBIE
3HAHMS U1 OOBSACHEHHS OKpY-
KAIOIIMX  SIBJICHUH, COXpaHEHHS|

OneHka pe3ysIbTaToB IPOBEACH-
HOH ayJJUTOPHOM KOHTPOJIBHOM
paboTsr;

OneHka pe3ysIbTaToB IPOBEe-
Hus 1udPepeHITpOBaHHOTO
3aueTa B popMe TECTUPOBAHUS
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3II0POBBsI, obOecreucHust Oe30mac-
HOCTH JKHU3HENESTENbHOCTH, Oc
PEKHOTO OTHOLICHHUS K MPUPOJIE,
paLMOHAIBHOTO  MPUPOIOTOIH30-
BaHMs, & TAKXKE BBIIOJHEHHS POJIH
TPaMOTHOTO TIOTPEOUTEIIS;

4) chopMUPOBAaHHOCTh MPEICTAB-
JICHWA O HAYYHOM METOJIC MO3Ha-
HUSl TIPUPOJBI U CPEACTBAX HM3y4e-
HUSl MeraMHpa, MaKpOMHpPa M MHUK-
poMuUpa; BIAJICHUE PUEMaMHU €CTE-
CTBCHHOHAYYHBIX HaOJIOICHUA,
OTIBITOB HCCIICJOBAaHUA W OLICHKH|
JIOCTOBEPHOCTH TIOJIyYCHHBIX e
3yJIbTATOB;

5) BmajeHNe MOHATHHHBIM aImapa-
TOM €CTECTBEHHBIX HAYK, I03BO-
JISIFOIIMM TIO3HABATH MHUP, Y4aCTBOA
BaTh B JUCKYCCHSIX MO €CTECTBEHA
HOHAyYHBIM BOIPOCAM, HUCIOJH30-
BaTh PAa3JIUYHBIC WMCTOYHUKH WH-
(dbopmarmu i MOArOTOBKH COOCTA
BEHHBIX Pa0OT, KPUTUYCCKH OTHO-
cuthesa K coobmenussM CMU, co-
JepKalM ~ HAYYHYI0 HHPOpMa-
LHIO;
6) chOpMHUPOBAHHOCTH yMEHUIH
MOHMUMATh 3HAYUMOCTH E€CTECTBEHA
HOHAYYHOTO 3HAHUSI JUIS KaXKJI0Tro
YeJoBeKa, HE3aBUCUMO OT €ro Ipo-
(beccroHambHON JIESITeIbHOCTH,)
pa3nuyath (PaKThl U OLIEHKHU, CPaB
HUBaTh OIICHOYHBIC BBIBOJBI, BH-
JCTh MX CBSI3b C KPUTCPUSAMH OIlC
HOK W CBSI3b KPHTEPHUEB C OIpPEIec

JIEHHOW CHCTEMOM IIEHHOCTEMH.
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