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PabGouas mnporpamma yuebHoro mnpeamera JIVIL.Ol EcrectBozHanue 10
cnenuanbHocT 38.02.01 DxoHOMHMKA M OyXTalTepckud ydeT (1Mo oTpacisMm),
pa3paboTaHa B COOTBETCTBUH ¢ TpeOoBaHUsIMU DefepanbHOTO TOCYAaPCTBEHHOTO
00pa30BaTeNbLHOTO CTaHIapTa CpPeIHEro oO0Iero o0pa3oBaHMs, YTBEPKIACHHOTO
npukazoM MuHuctepcTtBa obpazoBanus U Hayku PD ot 17.05.2012r. Ne 413 (c
W3MEHEHUSIMU B JIEUCTBYIOIIEH PEIaKIMK ), HA OCHOBAHUM IPUMEPHOUN MPOrpaMMBbl
oOmeoOpazoBarenbHOM  yuyeOHOM  nucuuiiiuHbl  «EcTtecTBo3HaHue» st
npoecCHOHANBHBIX ~ 00pa30BaTENBHBIX  OpPTaHM3aIlud,  PEKOMEHIOBAaHHOMN
denepabHBIM TOCYIapCTBEHHBIM ABTOHOMHBIM  yupexaeHueM «denepanbHbli
UHCTUTYT pa3BuTHs oOpa3zoBaHus» (OPI'AY «DHMPO») nns peann3anuu OCHOBHOM
npodeccruonansHoit  oOpazoBaTenbHOM mporpammbel CIIO Ha 06a3e OCHOBHOTO
o0mero o0pa3oBaHus ¢ MOJyYCHHEM cpeaHero oomiero odpaszoBanms ([Iporokon
Ne 3 or 21 urons 2015, peructpaumoHHblid HOMEp peueH3uu 374 ot 23 urons
2015t. ®I'AY «DUPO»).

Opranmsanus-pazpadorunk: YactHoe mnpodeccronampHoe 00pa3oBaTebHOE
yupexieHne «CTaBpOnoiIbCKUI KOOTIEPATUBHBIA TEXHUKYM.

Pa3zpaboTuukm:
C.A. Hocoga - npenoaasarens Xumuu, buonoruu;
M.B. JlorsuHoBa - npenogasateiab OU3UKHU.

Pabouas nporpamma yueoHoro npenmera JIYI1.01 EcrectBo3Hanue paccmoTpeHa
Ha 3acelaHuM LMKIOBOM Komuccuu «OO0I11eo0pa3oBaTebHbIX, MNPABOBBIX U
KOMMEPYECKUX TUCLMILIAH»

ITpotokos Ne 1 ot 29 aBrycra 2022 roga

PaGouas mporpamma  yuebnoro mpeamera JVYIL.OlI  EcrectBo3nanue
pekomenaoBana Meroguueckum coBetoM UIIOY «KoonepaTuBHBIN TEXHUKYM
ITpotokos Ne 1 ot 30 aBrycra 2022 roga

PaGowass mporpamma  yuyebHoro mpeamera JIYIL.Ol  EcrtecTtBo3HaHue
pekomenaoBana Meroguueckum coetoM UIIOY «KoonepaTuBHBIN TEXHUKYM
[Tocneanue nzmenenus [Iporokoin Ne 2 ot 24 oktsi6pst 2022 roga
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1. MACIIOPT PABOYEH HPOIPAMMBI YUYEBHOI'O IIPEJIMETA
AYI1L.01 ECTECTBO3HAHME

1.1. ObsacTh npuMeHeHusi padoueii MPpoOrpaMMsbl

PabGouass mporpamma ydeOHOro mpenMera oOE00pa30BATENBLHOTO  IMKJIA
«EcrecTBO3HaHMe» NpelHa3HaueHa g pealu3aluu TpeboBanuit denepanbHOTO
roCyapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa CPEAHEro O0IIero oOpa3oBaHus U
SBJIIETCS. YACThIO MPOTPaMMbl TOJATOTOBKM CIIELHUAIMCTOB CPETHETO 3BEHA II0
cnequanbHocTd 38.02.01 DOkoHOMUKa M OyXxranTepckui yder (IO OTpaciisaMm),
peannzyemMoil Ha 6a3ze OCHOBHOTO OOIIEro 00pa3oBaHMA, C MOJYYCHHEM CPEIHETO
o0O1miero oOpa3oBaHwms.

Pabouass  mporpammMa  MOXeT  OBITb  HMCIIOJIB30BAaHA  JIPYTUMH
00pa30BaTEeNbHBIMA OPTaHU3ALUIMHA TPOPECCHOHATBHOIO M JIOMOJHUTEIBHOTO
o0pa30oBaHus, peau3yIOIIMMU 00pa30BaTEIbHYIO MPOTPAMMYy CPEIHETO OOIIEro
oOpa3oBaHUs.

PaGouas mporpamMmma OpHEHTUPOBaHA Ha JOCTHXKEHUE CIIETYIOIINX LIeJeH:

— OCBOEHME 3HAHUI O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHMHE MUpPA U
METOJIaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOosee BaXXHbIMU HJIEIMU U
JOCTUKEHUSIMU €CTECTBO3HAHUS, OKA3aBIIMMU ONpPEIEIAolIee BIUSIHUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTHA;

— OBJIaJleHHe YMEHUSIMU NPUMEHSITH MOJy4YeHHble 3HAHUS 111 O0bSICHEHUS
SIBIICHUI OKPY>KaIoIIEero MUpa, BOCIPHSITHS uH(bOpMaIUU
€CTECTBEHHOHAYYHOTO M CHEIHUANIbHOro (IMpOo(ecCHOHATBHO 3HAYUMOTIO)
coaepxkanusi, nonydaemon nuz3 CMMU, pecypcoB NHTEpHETA, CIEUAIBHON U
HAYYHO-TIOMYJISIPHOM TUTEPATypPHI;

— Ppa3BHTHE WHTEIIEKTYalbHBIX, TBOPUYECKUX CIIOCOOHOCTEH M KPUTHUYECKOTO
MBILUUIEHUSI B XOJ€ MPOBEAEHUS NPOCTEHIIUX HCCIEAOBAHUN, aHalIn3a
SBJIEHUN,  BOCHPUATUS U HMHTEPOPETAUMU  €CTECTBEHHOHAYy4YHOMH
uHdopmaIuy;

— BOCHUTaHHe YOEXICHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHOB MPUPOABI U
UCIIOJIb30BAaHUSl  JIOCTMKEHMM  €CTeCTBEHHBIX HAyK JJii  pa3BUTHUSA
[IMBUJIM3AIINH U TTOBBIIIICHUS KaYECTBA KU3HU;

— IPUMEHEHHE eCTeCTBEHHOHAYYHbIX 3HAHUN B MNPO(eCcCHOHAIBLHON
NeTeJILHOCTH U NMOBCEIHEBHOM JKM3HHU 1 olOecrieueHus] O0€30MacHOCTHU
KHU3HEICSITSIIbHOCTH; IrPaMOTHOTO  HWCIOJB30BaHUS COBPEMEHHBIX
TEXHOJIOTHI; OXPaHBI 3I0POBbS, OKPY>KAIOIIEH CPEIbI.

1.2. MecTo y4eOHOro mpeamera B CTPYKType OCHOBHOW 00pa3oBaTe/ibHOM
nporpammsl — IHIICC3

VYuebnsiii npeamer «EcTecTBO3HAHME) SBISIETCS YI€OHBIM MPEAMETOM TI0 BHIOOPY
u3 o0s3aTensHOM npeametHoi obmactu «EctecTBennbie Haykm» OI'OC cpemnero
o01ero oOpa3oBaHusI.

B  yueOnpix mmanax [IIICC3 UYIIOY «CtaBpomoiabCKuii KOOMEPATUBHBIN
TEXHUKyM» MecTo YydyeOHoro mnpenmera «EctecTBo3HaHme» - B cOCTaBe
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JOTIOTHUTENBHBIX  YYEOHBIX MPEAMETOB, (GOPMHUPYEMBIX W3 005S3aTEIbHBIX
npeaMmeTHblx  obnacrer  DPI'OC  cpegnero  obmiero  oOpa3oBaHus, IS
CHEIUaIbHOCTEH COlMaIbHO-3KOHOMUYEcKoro npoduis. M3yyaercs Ha 6a3oBOM
YpOBHE B 00111€00pa30BaTEIHLHOM IIUKIJIE Y4eOHOrO IJIaHa.

1.3. e m 3amaum y4eOHOro mnpeaMera — Tpe0OBaHUSI K pe3yJbTaraM
O0CBOEHHUSA y4eOHOI0 NpeaMeTa

Ecmecmeo3nanue - HayKa O SBICHHUSIX W 3aKOHAaX Npupoasl. CoBpeMeHHOE
€CTECTBO3HAHWE BKJIIOYAET MHOYKECTBO €CTECTBEHHOHAYYHBIX OTpacieil, Hu3
KOTOPBIX HauOoJjiee BaXKHBIMHU SIBIAIOTCS (pusmka, xumuss u Ouonorusi. OHO
OXBAaThIBACT IMIMPOKHUHA CIIEKTP BOMPOCOB O PA3HOOOPA3HBIX CBOMCTBAX OOBEKTOB
MPUPOJIbI, KOTOPbIE MOYKHO PacCMaTPUBATh KaK €IUHOE IIE0€.

EcrecTBeHHOHayuHbIe 3HAHUSA, OCHOBAaHHbIE Ha HUX TEXHOJOTHUH
dbopMHpyIOT HOBBIM 00pa3 KU3HU. BBICOKOOOpPa30BaHHBIN YEIOBEK HE MOXKET
JIUCTAHIIUPOBAThCS OT (PyHIAMEHTaJbHBIX 3HAHWUA 00 OKpYXKAloIIeM MHpE, He
PHUCKYsl OKa3aThbCsi OSCIOMOIIHBIM B TpodeccruoHanbHOl nesrenbHocTH. JIroboe
MEPCIIEKTUBHOE HAMPABJICHUE ACATEIbHOCTH 4YEJIOBEKAa NPSIMO WJIM KOCBEHHO
CBSI3aHO C HOBOM MarepuanbHOM 0a30if U HOBBIMH TEXHOJIOTHSIMHU, M 3HAHUE UX
€CTECTBEHHO-HAYYHOMW CYIIHOCTH - 3aKOH yCIIeXa.

EcrecTBo3HaHNE - HEOThEMIJIEMAs COCTABIISIONIAS. KYJIbTYpPbI: ONpEEHss
MUPOBO33pPEHUE YEJIOBEKAa, OHO MMPOHUKACT U B TyMaHUTApHYIO cdepy, U B
OOILIECTBEHHYIO  JKM3Hb.  PallMOHAIbHBIA  €CTECTBEHHO-HAYYHBIH  METO/I,
c(hOpMUPOBABIIMIICSI B paMKax €CTECTBEHHBIX HayK, 00pa3yeT €CTECTBEHHO-
HAay4YHYI0 KapTHUHY MHUpa, HeKoe o00pazHo-(puiiocodckoe 0000IIEHHE HayYHBIX
3HAHUM.

OCHOBY €CTEeCTBO3HAHMS MPEICTABISET @pu3uka - Hayka O NPUPOJE,
u3ydJaromass HamOojee BakKHbIC SIBJICHWS, 3aKOHBI M CBOWCTBA MAaTE€pUAIHLHOTO
mupa. B (Qusuke ycraHaBIMBAIOTCS yHHBEPCAJIbHBIE 3aKOHBI, CIPABEIJIUBOCTH
KOTOPBIX TMOJTBEPKIAETCS HE TOJBKO B 3€MHBIX YCJIOBHUSIX U B OKOJO3EMHBIX
IPOCTPAHCTBAaX, HO M BO Bced BceneHHoil. B 3ToM 3akiroyaercss OAWH U3
CYIIIECTBEHHBIX MPU3HAKOB (U3uKU Kak (yHAaMEHTaNbHOW Hayku. Dusnka
3aHMMAaeT 0CO00€ MECTO CPe/Ii €CTECTBEHHBIX HAYK, IOATOMY €€ MPUHATO CUYUTATh
JUJEPOM €CTECTBO3HAHUS.

EcrecTBOo3HaHME Kak Hayka O SIBJICHUSX W 3aKOHAX MPUPOJILI BKIHOYAET
TAKXKE€ OJIHY U3 BAKHEUIIINX OTPACIICH - XUMUIO.

Xumusn - HayKa 0 BEIIECTBAX, X COCTaBE, CTPOCHHH, CBOMCTBAX, MPOIEccax
MpEeBpaIlEHUs], UCTOJb30BAHUM 3aKOHOB XHMHHM B MPAKTHUUYECKON AESATEILHOCTU
JIFOJEU, B CO3JaHUU HOBBIX MAaTEPHUAIIOB.

buonozusa - coctaBHas dYacTb €CTECTBO3HAHMS. OJTO HayKa O KHBOHU
npupose. OHa M3ydaeT PaCTUTENIbHBIN, JKUBOTHBIMI MUP W YE€JIOBEKa, UCIOJIb3YS
KaK COOCTBEHHBIC METONbI, TaK U METOAbl JPYTUX HAyK, B YaCTHOCTH (U3HKH,
XUMUU U MaTeMaTUKW: HAOIIOJIEHUS, SKCIIEPUMEHTHI, UCCIAEAOBAHUS C TOMOIIHIO
CBETOBOTO M JJIGKTPOHHOTO MHKPOCKOMa, 0OpaOOTKy CTaTUCTHYECKUX ITaHHBIX
METOJaMHU  MaTEMaTHUYEeCKOM CTaTUCTUKU W JAp. buonorus  BhISBISET
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3aKOHOMEPHOCTH, IPUCYIINE KU3HU BO BCEX €€ MPOSBICHUIX, B TOM YHCIIE 0OMEH
BEILIECTB, POCT, Pa3MHOXKEHUE, HACJIEICTBEHHOCTh, N3MEHUUBOCTh, IBOJIIOLUIO U
Ap.

OcBoenue  comepkanust  ydyeOHoro  mpeamera  «EcTtecTBo3HaHUE»
oOecreynBaeT JOCTHKEHUE CTYICHTAMH CIEIYIOIINX PE3YIbTATOB:

JIUYHOCHHbBIX

JIP 1 - ycroluyuBBId HHTEpPEC K HCTOPUM U JOCTHXKEHUSIM B 00JacTh
€CTECTBE YyBCTBO T'OPAOCTH 33 POCCUMCKHUE €CTECTBEHHBIE HAYKHU;

JIP. 2 - TOTOBHOCTP K TMPOJOJDKEHHIO OOpa30BaHMs, IOBBIIICHUIO
kBamupukanmuu B HM30paHHOW  MpodecCHOHANBHOM  NEATEIBHOCTH  C
UCITOJIb30BAaHUEM 3HAHMI B 00JIACTH €CTECTBEHHBIX HAYK;

JIP 3 - OOBEKTHMBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETCHIIMH B 00JIacTh
€CTECTBEHHBIX HayK [UJIl 4YeJlloBeKa U OOILIecTBa, YMEHUE HCIOJIb30BaTh
TEXHOJIOTUYECKHE [OCTIKEHHMsI B 00JacTu (U3UMKH, XUMHUH, OWOJOTHH ISt
NOBBIUIEHUSI COOCTBEHHOTO HHTEUIEKTyaJIbHOTO pa3BUTHA B  BBIOpaHHOM
npo(hecCUOHATIBHOM e TENbHOCTH;

JP 4 - YMCHHUC IIPOAHAJIM3HUPOBATb TCXHOI'CHHBIC IIOCICACTBUA IJIA
Opr}I(aIOHIGﬁ CpCabI, OBITOBOM U HpOHBBOIICTBGHHOﬁ JCATCIBHOCTH YCJIOBCKA,
JIP 5 - TOTOBHOCTH CaMOCTOSITEIBHO IIO6I>IB3TB HOBBIC HJIA celst

€CTECTBCHHO-HAYYHbIC 3HAHUA C HCIOJIb30BAaHUEM JUIA JOTOI0 JOCTYIHBIX
MCTOYHHUKOB UH(POPMALINH;

JIP 6 - yMmeHue yIpaBiATb CBOEW NO3HABATEIBHOM JEATEIIBHOCTBIO,
MPOBOJUTH CAMOOLIEHKY YPOBHSI COOCTBEHHOT'O UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

JIP 7 - yMmeHue BBICTPauMBaThb KOHCTPYKTHUBHBIE B3aMMOOTHOLICHUS B
KOMaH/I€ 110 pelIeHUI0 OOIMX 3a7]a4 B 00JIACTH €CTECTBO3HAHMUS;

MemanpeomemHyix:

MIIP 1 - oBnageHWe YMEHUSIMH W HaBbIKAMU Pa3JIMYHBIX BHUJOB
II03HABATEIIBHON [JEATEIBHOCTH U1 M3YYEHHUS DPa3HbIX CTOPOH OKPYXKAIOLIETO
€CTECTBEHHOT'O MUPA;

MIIP 2 - npuMeHEHHME OCHOBHBIX METOJOB TIO3HAHHS (HAOIIOACHUS,
HAay4YHOI'O SKCHEPUMEHTA) I HM3YYEHHUS Pa3IU4HbIX CTOPOH €CTECTBEHHO-
HAyYHOW KapTHHBI MUPA, C KOTOPBIMU BO3HUKAET HEOOXOJIUMOCTh CTAJIKUBATHCS B
npodeccruoHansHo chepe;

MIIP 3 - yMmeHue ompenensiTh LEAU U 3aAaud JeATEIbHOCTH, BHIOMPATH
CPEACTBA ISl UX TOCTVKECHHS HA IPAKTHKE;

MIIP 4 - ymeHHe HCHOJIB30BAaTh PA3JIMYHBIE WCTOYHUKHU ISl MOJYYEHUS
€CTECTBEHHOHAYyYHOH UWH(MOpPMAIMM W OIEHUBATh €€ JIOCTOBEPHOCTh JJis
JOCTUKEHUSI IOCTABJIEHHBIX LIEJIEW U 3a1aY;

npeomMemHulX:

I[P 1 - chopMHpPOBAaHHOCTH TPEACTABICHUN O IIEJIOCTHON COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHE MHUPA, NPUPOAE KAK €IUHOU LIEJTOCTHOW CHCTEME,
B3aMMOCBS3M YE€JIOBEKa, MPUPOABI M OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBI X
MaciuTadax Bcenennoi;



[IP 2 - BrnageHwe 3HAHUSAMH O HauOoylee BaXHBIX OTKPHITHIX U
JOCTIXKEHMSIX B OOJIaCTM  €CTECTBO3HAHMS, TMOBJIMSABIIMX Ha  HBOJIIOIUIO
MPEACTABICHUN O MIPUPOJIE, HA PA3BUTHUE TEXHUKU U TEXHOJIOTU;

I[IP 3 - chopmMuUpOBaHHOCTb YMEHHS MPUMEHATH ECTECTBEHHO-HAYUYHBIE
3HaHMS 178 OOBACHEHMS] OKpPYKAIOUIUX SBJICHHUM, COXpPAHEHHUS 3/10POBbS,
oOecrieueHus: 0€30MACHOCTH KU3HENEATEILHOCTH, OEpe)HOTr0 OTHOLIECHUS K
MPUPOJIE, PALMOHAIBHOTO MPHUPOJONOJIB30BAHUS, A TAKKE BBIIIOJIHEHUS POJIU
TPaMOTHOTO MOTPEOUTETIS;

[P 4 - chopmMHupOBaHHOCTH MPEJCTABICHUNA O HAYYHOM METOJE MO3HAHUS
IPUPOABI M CPEJICTBAX U3YUEHUS MEra MUPA, MAaKpPOMHUPA U MUKPOMUDA; BIaJACHHUE
IpUEeMaMU €CTECTBEHHO-HAYYHBIX HAOIIO/ICHUH, ONBITOB, UCCIICJOBAaHUMA U OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTAaTOB;

I[IP 5 - BrnageHne NOHATHHWHBIM aIlAPAaTOM E€CTECTBEHHBIX HAYK,
MO3BOJIAIOIIMM II03HABATh MHUp, Y4YacTBOBaTh B JHUCKYCCHUSIX IO €CTECTBEHHO-
Hay4yHBIM BOIIPOCaM, MCHOJIb30BaTh Pa3IMYHbIE HCTOYHUKU HHPOpMALUU JJs
HOJIFOTOBKK COOCTBEHHBIX pabOT, KPUTHUECKH OTHOCUTHCS K coobmeHusMm CMU,
coJeprKallM Hay4YHYI0 HH(POPMALHUIO;

I[IP 6 - cdopMUPOBAaHHOCT, YMEHUHW TIOHMMAaTh  3HAYUMOCTb
€CTECTBEHHOHAYYHOTO 3HAaHHA JUISl KaXJOro 4YeJIOBEKa HE3aBUCUMO OT €ro
npo(eCCUOHANIBHON NI€ATEIbHOCTH, pa3nuyaTh (aKTbl U OLEHKU, CpaBHUBATh
OLICHOYHBIE BBIBOJIbI, BUAETh UX CBS3b C KPUTEPHUSIMU OLEHOK U CBSI3b KPUTEPUEB C
ONPEAECICHHON CUCTEMOM IIEHHOCTEMN.

Kpome Toro, B xome u3ydeHusi yuyeOHOro npenmera «EcTecTBO3HaHUE» Yy
oOyyJaromuxcsi JOJKHBI (POpMHUPOBATHCA OOIIME KOMIIETCHIIMHU, BKJIIOYAIOUIUE B
ce0st CIOCOOHOCTH:

OK O01. BeiOupate cnocoObl pelieHdus 3afad  MnpogecCuOHaNbHOU
NEeATEIbHOCTH IPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEJICTBA IIOMCKA, aHald3a |
MHTEpIpeTaluy HHPOopMai U UHPOPMAITUOHHBIE TEXHOJIOTHH ISl BBIIOJTHEHHUS
3a7a4 Mpo(eccrnoHaIbHON e TENbHOCTH;

OK 03. IlnanupoBaTh U peain30BbIBaTH COOCTBEHHOE TPO(PECCHOHAIBHOE U
JUYHOCTHOE pasBUTHE, IPEANPUHAMATEIBCKYIO NEeATEIbHOCTD B
npodeccuoHanbHOM cdepe, UCIOIB30BaTh 3HAHUS MO (PUHAHCOBOW IrPaMOTHOCTH B
Pa3IUYHBIX )KM3HEHHBIX CUTYAIUX;

OK 04. D¢ddexkTuBHO B3auMoOAeHCTBOBaTH M pabOTaTh B KOJUJICKTHBE U
KOMaH/IE;

OK 05. OcymecTtBasTe yCTHYHO M NMCBMEHHYKHDO KOMMYHHUKAlWIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit denepanuum ¢ ydeToM 0coOE€HHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. [IposBasaTh rPaXJaHCKO-TIATPUOTHYECKYIO MO3ULHIO,
JEMOHCTPUPOBAaTh  OCO3HAHHOE IIOBEJACHHME HA OCHOBE  TPaJMLMOHHBIX
OOIIIeYEIOBEYECKUX LIEHHOCTEH, B TOM 4YHCJI€ C YYETOM TapMOHM3AIUH
MEXHALMOHAIBHBIX W MEXKPEJIUTMO3HBIX OTHOLIEHWM, NPHUMEHSTh CTaHAApThI
AHTUKOPPYILIMOHHOIO ITOBEJICHUS;



OK 07. CopneicTBoBaTh  COXPAaHEHUIO  OKPYXKAIOIIEHM  cpensl,
pecypcocOepeKeHNI0, TPUMEHATh 3HAHUSL 00 M3MEHEHUU KJIUMAaTa, MPUHIUIIBI
OepekIMBOTO MPOU3BOACTBA, A(M(EKTUBHO JEHCTBOBATH B YPE3BBIYAMHBIX
CUTYyalusX;

OK 08. Hcnons3oBaTh cpeacTBa (PU3MUECKON KYIbTYpPHI ISl COXpPAHCHHUS U
YKpEIUIeHUs] 3J0pOBbSl B IMpoIlecce MPOPECCUOHAIBHON JIEITEIbHOCTH U
nojJiep>kaHusi HEOOXOIMMOTO YPOBHS (PU3NYECKON MOATOTOBIEHHOCTH;

OK 09. [TIlome3oBaTthcsi mpodeCCHOHATBHOM  JOKYMEHTAIWeH  Ha
rOCYJIapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

Peanuzanus BocmUTaTeIbHOTO COEep KaHUs pabodeil mporpaMMbl YIeOHOTO
MpeIMETa JOCTUTAETCS IMOCPEACTBOM PEIICHUS BOCIHUTATEIBHBIX 337a4 B XOJIE
KaXJIOr0 3aHSATUS B E€JUHCTBE C 3aJadyaMud OOYy4YEeHUsS W Pa3BUTUS JIMYHOCTHU
CTYJEHTa; IIEJICHANPABIEHHOIO OTOOpa COJEpKaHus y4eOHOro maTepuana,
UCIIOJIb30BAHUSI COBPEMEHHBIX 00pa30BaATEIbHBIX TEXHOJIOTHHA.

BocnurtaTenpHbli MOTEHUMAT MpEIMETa HAMpaBlI€H Ha JOCTHUKEHUE
CIEAYIOIIMNX JIUYHOCTHBIX PE3YJIbTATOB, COCTABIISIIOIIMX MOPTPET BBIMYCKHUKA
CIIO, onpenenennoro padoueit [IporpamMmoit BocuTaHusi:

JIP 1 - Oco3Haronuii ce0s rpakJaHMHOM U 3allIUTHUKOM BEJIMKOM CTpaHBI.

JIP. 2 - IIposBisilolMi  aKTUBHYK)  TPAXKIAHCKYIO  IO3HIIMIO,
JEMOHCTPUPYIOLIUKA MPUBEPKEHHOCTh MNPHUHIUIIAM YECTHOCTH, IOPSIOYHOCTH,
OTKPBITOCTH, SKOHOMHYECKH AKTUBHBIA W YYACTBYIOIIUM B CTYJICHUECKOM U
TEPPUTOPUATIBHOM CaMOYTPaBJICHUHU, B TOM YHCJI€ HA YCIOBUSAX JOOPOBOJILYECTBRA,
MPOAYKTUBHO  B3aUMOJCHCTBYIOIIMNA W  YYaCTBYIOIIUM B  JEATEIBHOCTH
OOILIECTBEHHBIX OpPraHu3aIuil.

JIP 3 - CoOmomaronuii HOpMBI MPABOMOPSIKA, CICAYIONIUN HaeanaM
IPpaXKIaHCKOTro 00IIecTBa, obecreueHrss 0e30MacHOCTH, MpaB U CBOOOJ TpaKaaH
Poccun. JlosnibHBIN K YCTaHOBKAM U TMPOSIBICHUSAM IMPEACTABUTENCH CYOKYIBTYP,
OTJIMYAIOIIMI MX OT TPyHI C JECTPYKTHUBHBIM U JICBUAHTHBIM ITOBEJICHUEM.
JIEeMOHCTpUPYIOIIMK HENPUATHE U NPEAYNPEKAAOMMNN  COLUAIBHO OINAaCHOE
IOBEJCHUE OKPYKAIOIIUX.

JIP 4 - IlposiBnsomMil U JEMOHCTPUPYIOIIMN YBaKEHHUE K JIIOASIM TPY.a,
OCO3HAIONINI [IEHHOCTh COOCTBEHHOTO Tpyaa. CTpemsimuiics K GOpMHUPOBAHUIO B
CETEBOI cpejie IMYHOCTHO U MPOodeCcCHOHATBFHOTO KOHCTPYKTUBHOTO «ITU(POBOTO
cuenay.

JIP 5 - JIeMOHCTpHpYIOIIHMI TPUBEPKEHHOCTh K POJHOM KYJIbTYpE,
HUCTOPUYECKOM TaMsITH Ha OCHOBE JitoOBU K PomuHe, pogHOMY Hapoay, Majion
pOAMHE, TPUHATHIO TPAIUIIMOHHBIX IIEHHOCTEH  MHOTOHAIMOHAJIBLHOIO Hapoja
Poccun.

JIP 6 - IlposBisiomuii yBaK€HUE K JIOASM CTaplIero MOKOJEHHUS U
TOTOBHOCTh K YYaCTHIO B COLIMATIBHOMN MOAJIEPHKKE U BOJIOHTEPCKUX IBUKEHUSAX.

JIP 7 - Oco3Harouuii NPUOPUTETHYIO IEHHOCTh JIMYHOCTU YEJIOBEKA;
YBAXKAIOMUH COOCTBEHHYIO M UY)KYIO YHUKAIHHOCTH B PA3JIMYHBIX CUTYAIHSIX, BO
Bcex (hopMax W BUJAX JIEATEILHOCTH.

JIP 8 - IlposiBisironuii U AEMOHCTPUPYIOIINI YBa)KEHUE K MPEICTABUTEISIM
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Pa3TUYHBIX ITHOKYJIBTYPHBIX, COITUAIBHBIX, KOHPECCUOHAIBHBIX M WHBIX TPYIIIL.
ComnpuyacTHbIE K COXPAHEHUIO, MPEYMHOXKEHUIO W TPAHCILUU KYJIbTYPHBIX
TPaauUUNA U HEHHOCTEN MHOTOHAIIMOHAIBHOTO POCCUIICKOTO rOCYyAapCTBa.

JIP 9 - CoOmogaromuii U TponaraHAUPYIOIMIMN TpaBwiIa 370pOBOTO U
Oe3omacHoro odpasa KU3HH, CIIOPTA; MPEAYIPEKAAIONIMMN JTUOO0 PEO0JICBAIOIIHIA
3aBUCUMOCTH OT aJIKOT0JIs, Tabaka, ICUXOAKTUBHBIX BEIECTB, a3aPTHBIX UTP U T.I.
CoxpaHsOMUil TICUXOJOTUYECKY) YCTOMYHMBOCTh B CUTYATHBHO CJIOKHBIX WIIU
CTPEMUTEILHO MEHSIIOLIUXCS CUTYaIIHSIX.

JIP 10 - 3aboTtsmiuiica O 3alIUTe OKpPYXaIIIel cpejbl, COOCTBEHHOU U
yyK0i 0€30MacCHOCTH, B TOM YHUCJIE [IU(POBOM.

JIP. 11 - [IlposBastomuii yBa)X€HHE K OCTETUYECKHM LEHHOCTSM,
001101l OCHOBaMH 3CTETUYECKON KYJIbTYPHI.

JIP 12 - [IpuHMMAIOMNAN CEMEWHBIE [IEHHOCTH, TOTOBBIA K CO3JaHHUIO0 CEMbU
Y BOCHUTAHUIO JETEN; IEMOHCTPUPYIOIINI HEMPUATHE HACUIIUSA B CEMbBE, yXOJa OT
POAUTENBCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOUIEHUH CO CBOMMH JAETBMU M UX
(bMHAHCOBOTO COJIepKAHUSI.

B pesynbrate usyuenus yueOHoro npenmera «EcTecTBO3HaHHE» HA YPOBHE
CpeaHero ooiero oopa3oBaHus:

Obyuarowuiica Ha 6A3080M YPOBHE HAVYUMCAL:
- IEMOHCTPHUPOBATh HA MIPUMEPAX POJIb €CTECTBO3HAHUS B PA3BUTHH YEIIOBEUECKOMN
[UBWIN3ALINK; BBIJEISATh NEPCOHAIBHBIN BKJIaJ BEJIUKUX YUYEHBIX B COBPEMEHHOE
COCTOSIHUE €CTECTBEHHBIX HAYK;
- TPaMOTHO MPUMEHSATH E€CTECTBEHHOHAYUYHYIO TEPMHUHOJIOTUIO TPU ONUCAHUU
SBJICHUM OKPY>KaIOLIEro MUpa;
- 000CHOBaHHO NPHUMEHSATH MPUOOPHI I U3MEPEHUS U HAOIOJCHHMS, UCTIOJIb3YS
ONMHMCAHWE WM MPEAJIOKEHHBIM aJIrOpUTM SKCIEPUMEHTA C LEIbI0 MOJIYYCHUS
3HaHUI 00 00BEKTE U3YUCHUS;
- BBUBJISITh XapakTep SBICHUM B OKpYXawlled cpeae, MOHUMaTh CMBbICI
HAOJIOaeMBIX TPOLIECCOB, OCHOBBIBASICh HA E€CTECTBEHHOHAYYHOM 3HAHUWU;
UCIIOJIB30BATh JUISl OMHCAHUSl XapakTepa MPOTEKaHUs MPOIECCOB (U3UUECKUE
BEJINYMHBI U JEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIY HUMU;
- OCYHIECTBIISTH MOACIUPOBAHNE MPOTEKAHUS HAOII0IaeMbIX TIPOIIECCOB C YUETOM
IPaHUL TPUMEHUMOCTH UCIIOJIb3YEMBIX MOJIEIIEH;
- KPUTHYECKU OIICHUWBAaTh, HHTEPIPETUPOBATH U OOCYX JaTh WH(OOPMAIIHIO,
cozepakaiyrocs B cooOmenusix CMU, pecypcax MHTepHeTa, Hay4dHO-TTOMYJISPHBIX
CTaThX C TOYKHU 3PEHUS] €CTECTBEHHOHAYUYHOW KOPPEKTHOCTH; JIeJIaTh BHIBOJBI Ha
OCHOBE JIMTEPATYPHBIX TAHHBIX;
- TpPUHUMATh AaPTYMEHTUPOBAHHBIC PEIICHUS B OTHOLIEHUU MPUMEHEHUS
Pa3HOOOPa3HBIX TEXHOJIOTUHN B MPO(HECCUOHAIBHOM IESITEILHOCTH U B OBITY;
- U3BJIGKaTh W3 OMHCAHUS MAaIlMH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB
HEOOXOIMMbBIC XaPAKTEPUCTUKHU JIJISI KOPPEKTHOTO UX HMCIOJIB30BAHUS; OOBICHSTH
MPUHITUIIBI, TTOJIOKEHHBIE B OCHOBY pa0OTHI IPHOOPOB;
- OpraHu30BbIBATH CBOK JEATEIBHOCTh C YYE€TOM IPUHIHUIIOB YCTONYUBOIO
Pa3BUTHS CHUCTEMBI «IIPHUPOIA-O0IIECTBO-YEIOBEK» (OCHOBBIBAACh HA 3HAHUSIX O
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mpolreccax IMepeHoca U TpaHcopMmaluy BELIECTB U JHEPrHil B HKOCHCTEME,
pa3BUTUN M (PYHKIMOHUPOBAHUM OMOC]eEphl; O CTPYKType MOMYJSIIMM U BUAA,
ajlanTanusax OpraHu3MoB K cpesie 0OUTaHus, CBOMCTBAX HKOJIOTHMUECKUX (PaKTOPOB;
PYKOBOJCTBYSCH MPHUHIMIIAMU pPeECYpPCcOCOEpekeHUs] U O€30I1aCHOI0 MPUMEHEHUs
MaTEepUajIoB U TEXHOJIOTHIA; COXpaHssl OMOJIOrHuecKoe pasHooOpasue);
- 00OCHOBBIBaTh IPAKTUYECKOE MCIOJIb30BAHUE BEUIECTB W HX peakUud B
IPOMBIIIJIEHHOCTH U B OBITY; OOBSCHATH POJIb ONPEIEICHHBIX KJIAaCCOB BEIIECTB B
3arpsi3HEHUH OKPY>KAIOLIEH CpeJibl;
- JICICTBOBATh B paMKax MpaBUJ TEXHUKU OE30MACHOCTH U B COOTBETCTBUU C
UHCTPYKIUSAMU IO TMPUMEHEHUIO JIEKapCTB, CPEACTB OBITOBON XMMHH, OBITOBBIX
AIEKTPUYECKUX MPUOOPOB, CIOKHBIX MEXaHU3MOB, IOHUMasl €CTECTBEHHOHAYYHbIE
OCHOBBI CO3aHUs MPEAITMCAHNM;
- dbopmMHupoBaTH COOCTBEHHYIO CTpaTEeruio 3JI0pOBhECOEpEraroiiero
(paBHOBECHOI0) NUTAHMS C YYE€TOM OHOJIOTMYECKOM LEIeCO00pa3HOCTH, POJU
BEILECTB B INTAHUH U KUZHEIEATEIbHOCTH )KUBBIX OPraHU3MOB;
- 0OBACHATH MEXAHU3M BIIMSHUS Ha >KUBBIE OPTaHU3MBbI AJIEKTPOMATHUTHBIX BOJIH
U PaAAVOAKTUBHOTO W3JIYYCHMS, a TaKKe JEHUCTBHUS aJKOTOJs, HUKOTHHA,
HAapKOTHUYECKUX, MyTarcHHbIX, TEPATOICHHBIX BEUIECTB HA 30POBbE OPraHU3Ma U
3apOABILIEBOE PA3BUTHUE;
- BbIOMpaTh CTPATErHIO MOBEACHUS B OBITOBBIX M YpPE3BbIUANHBIX CUTYALMSX,
OCHOBBIBASICh HAa TOHUMAHUW BIMSHUS HA OPraHU3M YeJOBeKa (PU3NYECKUX,
XUMUYECKUX U OMONOTHYECKUX (PaKTOPOB;
- OCO3HAHHO JIEMCTBOBATh B CUTYallMHM BbIOOpa MPOIYKTA WM YCIyTH, PUMEHSS
€CTECTBEHHOHAYYHbIE KOMIIETEHIUH.

Obyuarowuiica Ha 0A3060M YPOBHE NOIVHUIN BOZMONCHOCb HAVYUINbCA:
- BBINOJHATH CAMOCTOSITEIIbHBIE JKCIEPUMEHTHI, PACKPBIBAIOIINE MOHUMAHHE
OCHOBHBIX €CTECTBEHHOHAYYHBIX TIOHSATHH M 3aKOHOB, cOOJO/as IpaBuUiia
Oe3omacHOil paboThl; NPEACTaBIATh MOJIYYEHHBbIE pPE3yJbTaThl B TaOJUYHOMH,
rpaduyeckoil WM TEKCTOBOM (hopMe; NienaTh BBIBOJbI HA OCHOBE MOJYyYEHHBIX U
JUTEPATYPHBIX JAHHBIX;
- OCYIIECTBIISITh CAMOCTOATEIbHBIA Y4YEOHBIM MNpPOEKT WM HCCIeA0BaHUE B
00JacT €CTECTBO3HAHUS, BKIIIOYAIOUIUM ONpeiesieHne TEMBbI, TIOCTAHOBKY LIeJIU U
3a/lay, BBIABMIKCHUE THUIOTE3bl M IIyTEH €€ SKCIEPUMEHTAIBHOW NPOBEPKH,
MPOBEICHUE HKCIIEPUMEHTA, AHAJIM3 €ro pPe3yJbTaTOB C YYETOM MOTPEIIHOCTH
u3MepeHus,  (OpMyJIMpOBaHME  BBIBOAOB W  NPEJICTABIEHHWE  T'OTOBOIO
MH(OPMAIMOHHOTO MPOIYKTA;
- 00CyXJaTh CYHIECTBYIOUIME JIOKAJbHbIE M PErHOHaJIbHbIE MPOOJIEMBI
(9KOJIOTMUYECKHE, SHEPTETUYECKHE, ChIPbEBBIEC U T.JI.); OOOCHOBBIBATH B AUCKYCCUHU
BO3MOYKHBIE IMTyTH UX PEUICHUS, OCHOBBIBASICh HA €CTECTBEHHOHAYYHBIX 3HAHUSX;
- HaxXOJIUTh B3aHMOCBS3M MEXIy CTPYKTYpol M (QYHKUMEW, NPUUUHON W
CIIEICTBHEM, Teopuel u (akTamMu TpH aHaAIM3€e MNPOOJEMHBIX CUTyallUd H
00OCHOBaHMHU NMPUHUMAEMBIX PEIICHUN Ha OCHOBE €CTECTBEHHOHAYYHBIX 3HAHUII;
MOKa3bIBaTh B3aUMOCBSI3b MEX1y 001aCTAMU €CTECTBEHHBIX HAYK.
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2. CTPYKTYPA U COAEP KAHUE YYEGBHOI'O IPEIMETA

2.1. O0bem yueOHOro mpeaMera M BUAbI Y4eOHOH padoThl

Bun yueOHoii padoThI

Oo0BeM yacoB

oupgepenyuposanHo2o 3auema

O0bem 00pa3oBaTeIbHON NPOrPaMMBbI 130
B T.4. IP0(heCCHOHAIBLHO OPHEHTHPOBAHHOIO COJIeP:KAHMS 16
PaGora o0yuaromuxcst BO B3aMMO/eiiCTBUU c 126
npenojaBaTejieM
TEOPETUUYECKOE 00yUEHUE 74
NPAKTUYECKUE 3aHITHUS 50
CamocTtosiTeibHas padoTa 4
B TOM YHUCJIE:
BBITIOJTHEHNE WHIUBUIYaJIbHOTO MPOEKTA 4
IIpomescymounas ammecmayus 8 Gopme 2
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2.2. TemaTtuveckuii muian u cogep:xkanue yueonoro npeamera /[YI1.01 EcrecrBo3nanue

HaumeHoBaHue pa3aesnoB u Copep:xaHue y4edOHOro MaTepuaJia, JabopaTopHble H MpaKTHYecKue padoTsbl, O0beM, ak. 4/ B Koapbl
TeM caMoCTOsITeJIbHAsI padoTa 00y4aroIIUXCs TOM 4HCJIe Jn4yHocTHBIX (JIP),
npodgeccHoHATBHO MeTanpeaMeTHbIX
OPUEHTHPOBAHHOIO (MIIP), npeaMeTHBIX
coJep:KaHMsA, aAK. 4 (ITP) pe3yabTaTos.,
JOCTHKEHUIO
KOTOPBIX
crnocoocTByYeT
3J1eMEHT NPOrpaMMbl
Yactp 1. Duszuka 46/6
Beenenne. ®usuxa u meroabl | Copep:kaHue 2/-
HAYYHOI'0 IO3HAHUSA ®duznka - pyHIaMEeHTaIbHAs HayKa O IPHpoje. EcTecTBeHHO-HayYHbIH METO/] TO3HAHUS, 2 JIP 1-7;
€ro BO3MO)KHOCTH U TPaHMIIBI IPUMEHHUMOCTH. DKCIIEPUMEHT M TEOPHs B IpoIiecce MIIP 1-6:
MO3HAaHMS IPUPOABLL. MonenupoBanue GU3MIECKUX SBICHUN U TpolieccoB. EcTecTBeHHO- IIP 1-10
Hay4YHas KapTHHA MHpPA ¥ €€ Ba)KHEHIIINE COCTABIISAIOIINE.
EnuHCTBO 3aKOHOB IPHPOIBI U cOCTaBa BemecTBa Bo BeenenHoil. OTkpoITHs B prznke —
OCHOBA IPOTpecca B TEXHUKE U TEXHOJIOTHUH MPOMU3BOJICTBA.
Pazngen 1 8/2
Mexannka
Tema 1.1. Kunemaruka Conepixanue 412
MaTEePHATbHOH TOYKH. Kunemarnka. Mexannueckoe nBixeHne. Crucrema orcuera. TpaekTopus IBIKEHUS. 2 JIP 1-7;
JuHamuka ITyts. [lepememienue. PaBHOMepHOE mpsiMonuHeiiHoe ABmkeHne. CKOpOCTb. MIIP 1-6;
OTHOCHUTENBHOCTh MEXaHNYECKOTO JIBIDKCHHUS. 3aKOH CIIOKeHUs ckopocTe. ['padukn TP 1-10
JIBIDKCHUSL.
CpenHsisi CKOpOCTh TP HEPABHOMEPHOM JIBIKEHUH. MTHOBEHHAs! CKOPOCTb.
PaBHOyCKOpEHHOE NpsIMONKHEITHOE IBIKeHHe. Y ckopeHne. CBOOOIHOE MafieHue Te.
KpuBonuneiinoe nernxeHne. YTiIoBasi CKOpOCTh. PaBHOMEPHOE IBIKEHUE TI0 OKPYKHOCTH.
IlerTpOocTpeMUTENHHOE YCKOPEHHE.
Junamuka. Macca u cuna. Banmoeiicteue Ten. 3akoHbl fuHaMuku. CHUIIBI B IPUPO/IE.
Cnoco0bl u3mepenus cuil. HepinanpHasi cucteMa orcdeTa. 3aKOH BCEMUPHOTO
TATOTCHUS.
HesecomocTs.
Jemoncmpayuu
OTHOCHUTENBHOCTE MEXaHHUUECKOTO ABHKECHHUSI.
Bupl MeXaHH4ECKOTO JIBHXKEHHSI.
3aBUCHMOCTh YCKOPEHHS TeJIa OT €r0 MacChl U CHJIBI, JISHCTBYIOIIEH Ha TelIO.
IIpakTnueckoe 3anaTne Nel. PacyeT xapakTepUCTHK ABMKEHUS 2/2
Tema 1.2. 3akoHbI Conepixanue 4/-
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COXpaHEHUHA B MEXaHUKE.

3akoHBI cOXpaHeHHUs B MeXaHHKke. MIMynbsc Tena. 3aK0H COXPaHEHHS UMITYNIbCA. 2 JIP 1-7;
PeaktuBHOE nBIKCeHNE. MexaHudeckas padota. MomHocTs. PaboTa ciits! TAroTeHuS, MIIP 1-6;
CHJIBI YIIPYTOCTH U CHJIBI TpEHHA. MexaHndeckas sHeprusi. Kunetuueckas sHeprus. TP 1-10
Kunernueckas saeprus u pabota. [loTeHnnansHas 3HEprys B TPaBUTAIIOHHOM IIOJIE.
[orennmanpHas 3HEPTUS YIPYTO Ae(GOpMUPOBAHHOTO TeIa. 3aKOH COXPAaHEHHS MOITHON
MEXaHUYECKOI SHEPrUu.
JlaGopaTopHas padoTa 2
Nel.M3ydenne npeBpallieHui MexaHH4ecKo 3Hepruu
Pa3nen 2 10/2
OCHOBBI MOJIEKYJISIPHOIH
buznxn
TePMOIUHAMHUKH
Tema 2.1. OcHOBBI Coaep:xanue 6/-
MOJIEKYJISIPHO-KUHeTHYecKOoil | MoJiekyasipHast pu3uKa. ATOMHCTHYECKAs! TEOPHsI CTPOEHUS BenecTBa. Macchl u 2 JIP 1-7;
Teopuii. UneanabHblii ra3 pa3mepsl MoJieKyJ. TernoBoe IBUKEHHE YacTHUI] BelllecTBa. bpoyHOBCKOE IBHKEHHUE. MIIP 1-6;
WneanbHelii ra3. TemnepaTypa kak Mepa cpeiHel KHHETUYECKOW SHEPIUU YacTHII. TP 1-10
YpaBHEHHE COCTOSIHUSA HcaIbHOTO ra3a. M3omponeccs! n nx rpaduku. Padora rasa.
[ToBepxHOCTHOE HaTsHKEHUE U cMadnBaHue. Kpucrammmdeckne u aMopQHbIE BEIIECTBA.
Kuaxue kprcTabl.
JHemoncmpayuu
JBmxeHne OpOyHOBCKHX YacTHIIL.
Hduddysus.
SIByIeHMsI TOBEPXHOCTHOTO HATSXKEHHUS M CMAaYMBaHUSI.
Kpucrasibl, aMmopdHbIe BelecTBa, )KUJIKOKPUCTAUINYECKUE Tella.
IIpakTnyeckoe 3anaTHe Ne2 IIpoBepka ypaBHEHHS COCTOSIHUS Tra3a 2
JlaGopaTopnasi pabora 2
No2. Onpenenenre MOBEPXHOCTHOTO HATSIKEHUS JKUJIKOCTH
Tema 2.2. OcHOBBI Copnepixanue 4/2
TEPMOIMHAMHKH Tepmoannamuka. Buyrpennsist sHeprus. PaboTa u Temnootaya kak ciocoObl H3MEHEHUs 2 JIP 1-7;
BHYTpeHHeH 3Hepruu. I1epBsiii 1 BTOPOU 3aKOHBI TEpMOAUHAMUKH. [IpyHIIMIIBL NEHCTBUS MIIP 1-6;
terioBbix MauH. KIIJ] TemoBeix aBurateneid. TemnoBble MallMHbBI U UX IPUMEHEHHE. 0P 1-10
OKoyoruyeckue MmpooIemMsl, CBSI3aHHBIE ¢ IPUMEHEHHEM TEIUIOBBIX MAIINH, U TPOOIeMBbl
SHEProcOepeIKCHHSI.
IIpakTHyeckoe 3aHATHE 212
Ne3 HMcnosp30BaHne 3aKOHOB TEPMOIMHAMHUKH B pELICHUH (PU3MYECKHX 3a1a4
Pa3men 3 10/2
OCHOBBI )J1eKTPOAMHAMHKH
Tema 3.1. DuekTpocTaTHKA. Copaepxanue 6/2
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ITocTOSTHHBIH TOK.
DJIeKTPUYECKHIi TOK B
Pa3IUYHBIX cpeaax

DJieKTpocTaTHKA. B3auMoelicTBre 3apsHKeHHBIX Tell. DNIeKTpUYeCcKHi 3apsii. 3aKoH
COXpaHEHHMs IEKTPUIECKOTO0 3apsaa. 3akoH KynoHa. DnekTpocraTndecKkoe moje, ero
OCHOBHBIE XapaKTEPUCTHKH U CBSI3b MEXAy HUMU. [IpOBOTHUKH U U30ISATOPHI B
3NEKTPOCTATHYECKOM I0JIE. DIIEKTPUUECKAsi EMKOCTh KOHAEGHCATOpa. DHEPIHs
3IEKTPOCTATHYECKOTO MOJIS.

IocTosnublii TOK. [TocToAHHBIN 3nekTpudecknii TOK. Criia TOKa, HapsHKEHUE,
3JIEKTPUYECKOE COMPOTUBIIEHHE. 3aKkoH OMa 1S yJacTKa IENH U MTOJTHOH 3IEKTPHIECKOH
nenu. Pabora 1 MOIIHOCTH OCTOSIHHOTO ToKa. 3akoH [xoyns—IJlenna. Temnosoe
JieficTBUE 3TIEKTPUUECKOro TOKa. DIEKTPHUUECKUI TOK B pa3lNUYHbIX CpeAax.
Hemoncmpayuu

OnexTpu3anys Tel.

B3aumoeiicTBue 3apsyKEHHBIX TEll.

B3aumoielicTBUE NPOBOJHUKOB C TOKOM.

HpaKTH‘leCKOB 3aHATHE
Ned. Pacuer cubl BSaHMOﬂeﬁCTBHﬂ DJICKTPUYICCKUX 3apsa 0B, CHJIbI ,Z[eﬁCTBPIiI T10JIA Ha 3apsabl.

IIpakTnueckoe 3ansTHE
NeS. Pacuer criibl TOKa, HAIPSDKEHHS. M CONPOTUBIICHHS IPOBOIHUKOB

2/2

JIP 1-7,
MIIP 1-6;
ITP 1-10

Tema 3.2. MaruuTHoe noJe.
DJIeKTPOMAarHUTHASA
HHAYKIMSA

Copep:xanue

41-

MarauTtHoe moJie. MaroHuTHOE I10JI€ ¥ €r0 OCHOBHBIE XapaKTEepUCTUKU. [leiicTBue
MarHMTHOT'O MOJIS Ha IPOBOJHUK C TOKOM. 3aKOH Amrepa. DnekTpoasuratens. Cuna
Jlopenna. fIBneHue 3J1€KTPOMarHuTHOW MHAYKIMH. 3aKOH JIEKTPOMArHUTHOW MHAYKLIMH.
IIpaBuno Jlenna. Camounaykuusi. THIyKTUBHOCTb. DHEPIUsS MarHUTHOTO TOJIS.
Hemoncmpayuu

JlelicTBre MarHUTHOTO MOJIsl HAa MPOBOJHUK C TOKOM.

IIpakTHyeckue 3aHATHSA
Ne6. [TpumeHeHne 3akoHa Amriepa ¥ crutel JIopeHna B peliieHnH 3a1a4

JIP 1-7;
MIIP 1-6;
ITP 1-10

Pa3nen 4
Kose0anus 1 BOJHBI

Tema 4.1. Mexannueckue
K0J1e0aHUA U BOJIHBI.
DJIeKTPOMATHUTHbIE
KO0JIeOAHHS M BOJIHBI.

Conep:xanue

Mexannyeckue Kojie6anust u BoJHbl. CBoOOHbIE KOsteOanust. [lepuon, yactora u
aMIUTUTyAa Kosebanuil. ['apmonnueckue konebanus. MatemMaTH4ecKuil ¥ Py KUHHBINA
MasTHUKH. [IpeBpalenne sHepruy Ipy rapMOHUYECKUX KOJIeOaHHIX.

MexaHn4YeCKIE BOJIHBI M UX BU/IBI. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBBIE BOJHBI.
DJ1eKTPOMArHUTHBIE KOJIe0aHUsI M BOJHBI. CBOOO/HEIE 3JIEKTPOMAarHUTHBIE KOJIeOaHusI.
Konebarenbuslit koHTYp. PopmMyina TomcoHa. BrIHyXa€HHbIE 2JIEKTpOMarHUTHbIE
konebGanus. [[apMOHNYECKHE AIIEKTPOMAarHUTHBIE KoJieOaHus. DIEKTPUIECKUI pe3oHaHC.
ITepeMeHHsbIH TOK. DneKTporeHepaTop. JNeKTpOMarHuTHbIE BOJIHBL. CKOPOCTh
3IEeKTPOMArHUTHBIX BOJH. [IpUHIMIBI painoCBs3U U TEIEBUACHUS.

Hemoncmpayuu

Konebanns MmareMaTHYECKOT0 M MPYKUHHOTO MasiTHUKOB.
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IIpakTHyeckoe 3aHATHE
No7. PacyeT XapaKTepHUCTHK MEXaHNYECKHX KOJIeOaHM 1 BOJH.

IIpakTHyeckoe 3anATHE 2
Ne8. Onpenenenrie mapaMeTpoB KoJe0aTeIbHOr0 KOHTypa M 9YacTOTHI KOJIeOaHUH B KOHTYpe
Tema 4.2. CBeToBbI€ BOJIHBI. Coaep:xxanue 6/-
JJ1eMeHThbI reoMeTpUYecKoi CaeToBbIe BOJIHBI. PazBuTHE TIpeacTaBiIeHNN O IPHUPOIE CBeTa. 3aKOHBI OTPAKCHUS U 2 JIP 1-7;
ONTHKH npesomieHus cBera. aTepdepenmus ceeta. Jndpaxuus ceeta. nuppaknronnas MIIP 1-6;
pemerka. [Tonsspuzanus ceeta. lucnepcus ceTa. P 1-10
Jlumser. @opmyna TOHKOH THH3B. ONTHYECKUE TPUOOPHI.
JHemoncmpayuu
PaznoxxeHue 0esioro cBera B CIEKTP.
WurepdepeHuus u tudpaxius cBeTa.
OTtpakeHue U NpeIoMIICHHE CBETa.
OnTuyeckue Npudopsl.
IIpakTuyeckoe 3aHATHE 2
N29. M3zyuenue unTepdepeHuy 1 Audpakiuy cBeTa.
JlabopaTopHnasi padora 2
Ne3 Omnpenenenre BEICOTHI IPEAMETA C TOMOMIBIO TIOCKOTO 3epKaia
Pasgen S 4/-
DJIeMEHThI KBAHTOBOM
buznxn
Tema 5.1. KBanrosbie Conepixanue 2/-
CBOMCTBA CBETA. KBanToBble cBoiicTBa cBeTa. PaBHOBECHOE TemioBoe u3nydyeHnue. KBantosas runoresa 2 JIP 1-7;
®otodrddekT. [Tnanka. ®oTosnekTprdeckuil 3PpPexT. YpaBHeHHE DHHINTEIHA IS BHEIITHETO MIIP 1-6:
tdoroaddexra. Doton. [laBnenne cpera. [Jyanan3m CBOWCTB CBeTA. P 1-10
Hemoncmpayuu
dortordpexr.
DOTORIIEMEHT.
W3nyuenue nasepa.
Tema 5.2. ®du3uka aToma, Conep:xanue 2/-
aTOMHOIO A/IPa U ®duszuka aroma. Mogenu crpoenus atoma. OmnsiT Pesepdopaa. IToctymater bopa. 2 JIP 1-7;
3J1eMEHTAPHBIX YACTHUL. OO0BsACHEHNE TMHEHYATOTo CIIEKTpa BOJOPO/a Ha OCHOBE KBAaHTOBBIX ITOCTyNaTOB bopa. MIIP 1-6;
Tlornomenue u ucnyckanue ceera atomoM. KBanrosas sueprus. [lpunnun necteus u TIP 1-10

HCIIOJIb30BaHUC Jia3epa. OnTuyeckas CIICKTPOCKOIIUA KaK METOA U3YUCHHSA COCTaBa
BCIICCTBA.

dusznkKa aTOMHOI0 fAapa U JJICMEHTAPHBIX YaCTHII. CocTaB 1 CTPOCHUC aTOMHOTO spa.
CBolicTBa AACPHBIX CUJL. 3Hepr1/151 CBA3U U ,Z[e(l)eKT MacCChl aTOMHOT'O d4pa.
PaIlI/IOEIKTI/IBHOCTB. BI/II[BI PaANOAKTUBHBIX npeBpameHI/HZ. 3aKkoH PaaAnOaKTUBHOTO
pacnana. CBolicTBa HMOHM3UPYIOMNX SIACPHBIX PI3J'Iy‘I€HPII7L Pa,HI/IoaKTI/IBHLIG H3JIYUYCHUA U
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WX BO3JICHCTBUE HA KUBbIE OPraHU3MBI. SlnepHble peakiuu. SnepHas SHepreTuKa.
OneMeHTapHbIE YaCTHIIBL.
DyHITaMEHTAJIbHbIE B3aUMOJICHCTBUSL.

Yacrp 2. Xumus 44/8
Pazmea 1. 2212
OO0mast U HeOpraHu4ecKas
XUMHS
Beenenne Coaep:xanue 212
Beenenne. 2/1 JIP 1-7;
Tema 1.1 XuMuyeckasi KapTUHAa MHUpa KaKk COCTaBHasl YaCTh €CTECTBEHHO-HAay4YHOU KapTHHBI MUpa. MIIP 1-6;
OcHOBHBIC IOHATHS H Ponp xuMun B XKI3HE COBpeMEHHOTO obmiecTBa. [IpruMeHeHre JOCTIKEHUN COBpEeMEHHOH P 1-10
3aKOHBI XUMMHH XUMHH B TYMaHUTAPHOM cdepe AesTeTbHOCTH 001ecTBa. XUMUYECKOe COlepKaHIe
yuebHoil qucuumnueel «EcTecTBO3HaHKE)» MPU 0CBOeHUH crieransHocTe CIIO
COLMABHO-3KOHOMHYECKOT0 Npoduiist mpodhecCHoHaIbHOro 00pa30BaHHs.
OcHOBHBbIE IIOHATHSA ¥ 3aKOHBI XUMHH
[Mpeamer xumuu. BemectBo. AToM. Monekyna. XUMHYECKHUit 2JIeMEHT U pOopMBI €ro
cymecTBoBaHus. [IpocThie U CIOXKHbBIE BEIIECTBA.
JHemoncmpayuu
Hab6op Monerneit aToMOB 1 MOJICKYJI.
M3mepenue BemectBa. OCHOBHBIE 3aKOHBI XMUMHUK. Macca aToOMOB M MOJIEKYII.
OTHOcUTENbHBIE aTOMHAS U MOJIEKyJIsApHas Macchl. KonnuectBo Bemectsa. [loctosiHHas
ABorazapo. MonspHas macca. 3akoH ABOraapo. MosspHbIil 00beM ra3os.
KonmdecTBeHHBIE H3MEHEHHS B XUMHUH KaK YaCTHBIN CITy4yail 3aKOHOB Iepexoa
KOJIMYECTBEHHBIX U3MEHEHUM B KauecTBeHHble. M.B. JIOMOHOCOB - «11€pBbIi pycCKUil
YHHUBEPCHUTET.
WnnrocTpanuy 3aK0Ha COXpaHEHHS MacChl BEIIECTBA.
Tema 1.2 Coaepsxanue 2
I[lepuoanueckuii 3aK0H lepuoanueckuii 3axoH u [lepuoaguyeckas cucreMa XuMmu4ecknx jiemenTon JI.U. 2 JIP 1-7;
n llepuoanyeckas cucrema | Mengeleesa MIIP 1-6;
XMMHYECKHX 3JICMEHTOB Otkpeitue [lepuoanueckoro 3akona. [lepuoauueckas cucreMa XMMHYECKUX 3JIEMEHTOB TP 1-10
JI.. MenpaeneeBa. J.N.Menneneena.
3nauenue [lepuonndeckoro 3akoHa u [lepuoauueckoit CUCTEMbI XUMUYECKUX JIEMEHTOB
J.. MengeneeBa 11 pa3BUTUS HAYKH U IOHUMaHHs XUMUYECKOI KapTUHBI MUpA.
Hemoncmpavyusn
Pazmuunsie popmel [leprognyeckoit cucteMbl Xummdeckux 3nementoB JI.M. Menyeneesa.
Tema 1.3 Coaepskanue 2
CTpoeHue BemecTBa Crpoenue Bemecrsa. KoBaneHTHas cBsA3b: HEMONApHAs U noysApHasd. MloHHas cBA3b. 2 JIP 1-7;
KaTtuons! 1 annonsl. Mertannuueckas cBsizb. BogopoiHas cBsi3b. MIIP 1-6;
Hemoncmpayusn TP 1-10
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O6pa3u},1 BCHICCTB U MATCPpHAJIOB C pa3JIMYHbBIMU TUIIAMU XHUMHUYECKOH CBS3U.

Tema 1.4 Coaepskanue 4
Bona. PacTtBopsl. Boaa. PacTtBopsl. Bona B npupose, ObITy, TEXHHKE U Ha pon3BoacTBe. Dusnueckue u 2 JIP 1-7;
XUMHYECKHE CBOWCTBA BOABI. ONpecHeHne BOABL. ATperaTHbIe COCTOSIHUS BOIBI H €€ MIIP 1-6;
MIePEXO0/IbI U3 OJTHOTO arperaTHOTO COCTOSIHUS B IPYTOE. TP 1-10
Hemoncmpavusn
Om3IUecKre CBOMCTBA BOJBI: IOBEPXHOCTHOE HATSHKEHUE, CMauNBaHHE.
Xumnyeckue peakuum. [TonsaTie o xuMudeckoi peakuuu. TUITBI XUMUYECKUX PEAKIIHUM. 2
CKOpOCTh peakuuu u (PaKTOPBI, OT KOTOPBIX OHA 3aBUCHT.
Hemoncmpavusn
XHuMHYeCKHE PeaKIUHU ¢ BblJIeJeHHEeM TeIJI0ThI.
Tema 1.5 Conep:xanne 12/1
Heoprannueckue coennnenns | Knaccuduxanus HeopraHu4ecKux coelMHeHNd U ux cBoiicTBa. OKCUIBI, KUCIIOTHI, 2 JIP 1-7;
OCHOBAHHS, COJIH. MIIP 1-6;
ITP 1-10
IMonsiTue o ruapoau3se coneil. Cpena BOJAHBIX PACTBOPOB COJICH: KHUCTIasl, HEUTpallbHAas, 2 JIP 1-7;
mienoyHas. Bogopoausiii nokazatens pH pactBopa MIIP 1-6;
ITP 1-10
Mertasabl. O0mue Guzndeckne 1 XUMAIECKHE CBOWCTBA METAILIOB. 2 JIP 1-7;
JHemoncmpayuu MIIP 1-6;
B3aumoseiicTBue MeTauIoB ¢ HeMeTauiaMu (IIMHKA ¢ CepPOM, AIFOMHUHUS C HOJIOM), TP 1-10
pacTBOpaMH KHCJIOT U IIETI0YEH.
I'openne meTamnoB (IIMHKa, XKeJe3a, MarHUs) B KUCIIOPOJIE.
BzaumonelicTBie a30THOM ¥ KOHIIEHTPUPOBAHHON CEPHOM KUCIIOT C MEJIBIO.
BoccTanoBuTenpHbIE CBOWCTBA METAJIIOB.
Hemerannbl. O0miast XapakTepHCTHKA TTIaBHBIX MOATPYIII HEMETAIIOB Ha IPUMEPE 2 JIP 1-7;
TaJIOTCHOB. MIIP 1-6;
Baxneiimme coeJMHEHUS METALIOB U HEMETAJUIOB B IMIPUPOJIE U XO3IUCTBCHHOM IIP 1-10
JICSITETHHOCTH YeJIOBEKA.
JladoparTopnas pa6ora Ne 1. Onpenenenue pH pactBopa coseil. 2 JIP 1-7;
MIIP 1-6;
IIP 1-10
JladopaTopHasi padoTa Ne 2. PemeHune skCiepuMeHTIBHBIX 337]a4 Ha Paclio3HaBaHUE 2/1
HCOPraHNYCCKNUX BCUICCTB.
Paznen 2. 22/6
Opranuyeckass XuMHus
Tema 2.1 Conepxanue 18/4
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Opranuveckue coequHenuss | OCHOBHBIE IOJI0KEHHs] TEOPUH CTPOEHHUSI OPraHUYeCKUX coequHeHn. MHorooOpasue 2 JIP 1-7;
OpraHuyecKux coeanHeHui. [lonarue uzomepun. MIIP 1-6;
ITP 1-10
Yraesopopoasl. [IpenenbHble U HENpeAeIbHbIE YIIEBOIOPOAbI. Peakius 2 JIP 1-7;
nonuMepu3anuu. [IprpoHbIe HICTOYHUKH YTICBOAOPOAOB. YTIIEBOJOPOIHI KaK OCHOBA MIIP 1-6;
MEKIYHAPOIHOTO COTPYIHMYECTBA U BAXKHEHILINH UCTOYHHUK (POPMUPOBAHUSI OFOJKETA TP 1-10
Pd.
Hemoncmpayuu
[NonydeHue 3TUIIEHA U €T0 B3aUMO/ICHCTBUE C PACTBOPOM IEpMaHraHaTa Kajius, OpoMHOI
BOJOM.
Kuciopoaconep:kamme opranndeckue Bemecrsa. [Ipencrasurenu 11 JIP 1-7;
KHCJIOPOCOIEPKAIIX OPTaHUUECKUX COSANHEHHUM: METHIIOBBIM 1 3TUIIOBBIN CIIUPTHI, MIIP 1-6;
TIIUIEPUH, YKCYCHAsI KHCIO0TA. JKUPHI Kak CII0KHBIEC 3(HPHL. YTIEBOIBL: TIIIOK03a, IIP 1-10
KpaxmaJl, IIeJUTI0JI03a.
JHemoncmpayuu
KauecTBeHHas peakiys Ha TIHIEPUH.
JlaGopaTopHnas padora Ne 3. CoiicTBa ciupTOB U ()EHOJIOB. 11 JIP 1-7;
MIIP 1-6;
IIP 1-10
JlabopaTopnasi pabora Ne 4. [lonyyeHue u CBoiCTBa MypaBbUHON U YKCYCHOM KUCJIOTHI. 2/1
A3oTcoaepaalye oOpranmyeckne coeJuHeHnss. AMUHBI, aMUHOKHCIIOTHI. 2
A3oTcoaep:kaniue opranuueckue coequnerus. benku. Ctpoenue u Ononoruyeckas 2
(hyHKIHSA OETIKOB.
Hemoncmpayuu
I{BeTHBIE peakIu OCITKOB.
JladopaTopHas padora Ne 5. CBoiicTBa a30TcoAepKalliX OPraHU4eCKUX BELIECTB: 2
AMHHOKHUCIIOT, OEJIKOB.
IMnacTmaccol 1 BoJiokHA. [ToHATHE O IITACTMACCAX M XUMUYECKUX BOJIOKHAX. 1 JIP 1-7;
HatypanbsHble, CHHTETHUECKHE W MCKYCCTBCHHBIC BOJIOKHA. MIIP 1-6:
Hemoncmpavusn TP 1-10
PasnmudHbIe BUABI ITaCTMACC U BOJIOKOH.
JlabopaTopHasi paGora Ne 6. PacnozHaBaHue miiacTMacc v BOJIOKOH. 1
JlabopatopHasi pagora Ne 7. PemieHue skcriepiMEHTAIbHBIX 33124 Ha WACHTH(HUKALINIO 21 JIP 1-7;
OpPraHUYECKUX COETUHEHUI. MIIP 1-6;
ITP 1-10
Tema 2.2 Conep:xanue 4/2
XuMus ¥ ’Ku3Hb XuMuUS ¥ OPraHu3M 4esloBeKa. XMMUYECKHUE 3JIEMEHTHI B OpraHu3Me YesIoBeKa. 2/1 JIP 1-7;
Opraandeckue 1 Heopranndeckre BemecTsa. OCHOBHBIE JKU3HEHHO HEOOXOANMBIE MIIP 1-6;
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COEIMHEHUs: OEJIKH, YIIIEBO/IBL, )KUPBI, BATAMUHBI. YTJIEBOJbI — TJIaBHBIA HCTOYHUK IIP 1-10
SHEpruM opransMa. Poib KHUpoB B opraHu3Me. X0JIEeCTEPHH H €TO POJIb B 3[0POBBE
YeJIoBeKa.
MuHepanbHbIE BEIIECTBA B IPOAYKTAX MUTaHMUS, MUIIEBbIe 100aBku. COaTaHCHPOBAaHHOE
NHUTaHHE.
Xumus B 0bITy. Boga. KauectBo Boasl. Moromue u unctanue cpeacrsa. Ilpasuna 1/1 JIP 1-7;
Oe3omacHoit paboTHI cO cpeCTBAMU OBITOBOW XHUMUMH. MIIP 1-6;
ITP 1-10
Yacts 3. Buosorus 34/2
Tema 3.1 Conep:xanne 2/1
Buonorus — copokynmHocTh | JKuBas mpupo/a Kak 0ObeKT U3ydeHUs! OHOJIOTHH. MeTo bl HCCIIeT0BaHuUs KUBOH 2/1 JIP 1-7;
HayYK 0 ’KHBOIi mpupoze. npupo/ sl B Onosiorun. OnpeeneHne )Ku3HH (¢ IPUBICUCHUEM MaTepralia u3 pa3aesioB MIIP 1-6;
MeToabl HAYYHOTO MO3HAHUS | (DU3UKK U XUMHUH). Y POBHU OpraHU3ALNH XKH3HU. TP 1-10
B OHoJIOTHH Hemoncmpayuu
YpPOBHHM OpraHU3alnH XKU3HU.
MeTo 15l TO3HAHUS XKUBOHW IPUPOIBI.
Tema 3.2 Knerka Conepixanue 6/-
Hcropus nzyyenus kjaerku. OCHOBHbIE IOJIOKEHUS KIETOUHOU Teopun. Kietka - 2 JIP 1-7;
CTPYKTYpHO-(YHKIIOHAIbHAs (3JIEeMEHTapHasl) €IMHUIIA )KU3HH. MIIP 1-6:
CrpoeHue ki1eTku. [IpokaproTHI 1 3yKapHOTHI - HU3IINE U BBICIINE KJICTOYHBIC TP 1-10
oprann3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI KJIETKH 3yKapHoT. KiretouHoe siapo.
OyHKuus spa: XpaHeHHe, BOCIIPOU3BEICHHE U TIepejada HacleJCTBEHHOW HH(OpMaLUH,
PEryIAIus XUMUYECKOH aKTUBHOCTH KIeTKU. CTPyKTypa U QyHKIIMH XPOMOCOM.
AyTOCOMBI ¥ TTOJIOBBIE XPOMOCOMBI.
BuoJsiornyeckoe 3HaueHHe XMMHYEeCKHX 3JIeMeHTOB. Heopranmueckue BelecTsa B
cocraBe KJIETKH. Posib BOJBI KaKk PaCTBOPHUTENS U OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH
CpelBl OPraHU3MOB. YTJIEBOJIBI U IUMHHI B KieTke. CTpyKTypa U OHOJIOTHYecKHe
dhyHKIIH
OemkoB. CTpoeHHE HYKICOTHIOB U CTPYKTypa noiuHykieotTuaHeix nerneir JJHK u PHK,
ATO.
JdeMoHcTpauun
CrpoeHnne MoeKybl Oelka.
Crpoenue moinekynsl JJHK.
CTpoeHune KIEeTKH.
CrtpoeHne KIETOK MPOKAPHOT U AYKAPHOT.
JlaGopaTopHoe padora Nel. CpaBHEeHHE CTPOCHHS KIETOK PACTEHUH M )KUBOTHBIX 2
Bupycsol u 6akrepuodaru. Hexietounoe crpoeHne, )KU3HEHHBIH ITUKI U €T0 2 JIP 1-7;
3aBHCHMOCTh MIIP 1-6;
OT KJIETOYHBIX (hopM >kHM3HU. Bupych! - BO30y1uTenn nHPEKITMOHHBIX 3a00JIeBaHNT]; P 1-10

noHsATHE 00 OHKOBUpYycax. Bupyc mmmynoxeduira genoseka (BIUY). Ilpodunaktuxa
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BUY-undexunu.

JdeMoHcTpauuun
CrtpoeHne Bupyca.
Tema 3.3 Opranusm Coaep:xanue 14/-
Opraamsum - eguHOE 1enoe. MHOrooOpasue OpraHu3MOB. 2 JIP 1-7;
OOMeH BemecTBOM H YHEPTHEH ¢ OKpYyKaromiei cpenoil kak Heo0X0IUMOe yCIOBHE MIIP 1-6;
CYIIECTBOBAHMUS YKUBBIX CHCTEM. § TP 1-10
CriocoOHOCTBH K CAMOBOCIIPOM3BEICHUIO - OJTHA M3 OCHOBHBIX 0COOCHHOCTEH KHUBBIX
opraHu3MoB. JlenieHne KIIeTKA — OCHOBA POCTa, Pa3BUTHA U Pa3MHOKCHHS OPTaHU3MOB.
Becnonoe pazmHoxxenue. [TonoBoii nmporiecc 1 nosioBoe pasMHoxeHue. OIIoI0TBOpEHHE,
ero OMOJIOrMYeCcKoe 3HaYCHHE.
JdeMoHcTpanuu
OOMeH BelecTB U MPEBPAIICHUS SHEPTHH B KIIETKE.
Jlenenue kIeTKu (MUTO3, MEIH03).
Crnoco0bI 6ecIoIoro pa3MHOKEHHUSL.
OmIoT0OTBOPEHNE Y PACTEHUH 1 )KHBOTHBIX.
[Monsrue 06 HHANBHAYAITEHOM (OHTOT'CHE3), SMOPHOHAIEHOM (3MOPHUOTEHE3) U ITOCT- 2 JIP 1-7;
SMOPHOHAIEHOM Pa3BUTHH. VHANBUIYaIbHOE PA3BUTHE YEIIOBEKA U €T0 BOZMOKHBIC Ha- MIIP 1-6:
PYLICHUS. TP 1-10
OO0mrre mpeacTaBICHAS O HACIEACTBEHHOCTH U H3MEHYHBOCTH. | eHeTH4IecKas
TEPMUHOJIOTHS U CHMBOIIMKA. 3aKOHOMEPHOCTH HaclienoBaHus. HaciemoBanne Npu3HaKoB
y
yestoBeka. [TonoBeie xpomocombl. ClenIeHHOe ¢ 10JIOM HaclieoBanue. HaciencrBeHHbIe
0oJIe3Hn YCJIOBCKA, UX TPUYMHBI 1 HpO(I)I/IHaKTI/IKa. COBpeMeHHBIe MPEACTABJICHUSA O I'CHE
U I'€HOME.
['eHeTHuUeCKHE 3aKOHOMEPHOCTH M3MeHUMBOCTH. Kinaccudukanus hpopM U3MEHUYNBOCTH.
BrnysiHue MyTareHOB Ha OpraHM3M YeJIOBeKa.
JdeMoHcTpauuun
WupuBHayansHOE pa3BUTHE OPTaHU3MA.
HacreactBeHHbIe 00NIE3HN YeTOBEKA.
Bimusaue ankoronmsMa, HApKOMaHHUW, KypeHHS Ha HACJICICTBEHHOCTb.
MyTtanuu.
MomndukanroHHass H3MEHIUBOCTb.
[Ipeamer, 3a1a4n ¥ METOIBI CENEKIMH. | eHeTHYeCKHEe 3aKOHOMEPHOCTH CEJIEKIINH. 2 JIP 1-7;
Yuenne H.W. BaBunoBa o rieHTpax MHOT000pa3us U MPOMCXOXKACHUS KyIbTYPHBIX MIIP 1-6:
pacreHwuii. TP 1-10
EHOTCXHOHOFI/ISI, €€ JOCTHKCHUA, ICPCIICKTUBBI pa3BUTHA.
JdeMoHCcTpanuun

LeHTpbl MHOrOOOpa3Hs ¥ MPOUCXOXKACHHS KyIbTYpPHBIX pACTEHHH.
HckyccTBeHHbIH 0TOOD.
HccnenoBanus B 061acTH OMOTEXHOIOTHH.
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IIpakTnueckoe 3anaTHe Nel. CpaBHeHHe MUTO3a U MeHo3a.

HpaKTuqecxoe 3anaTue Ne2, Pemrenue QJICMCHTAPHBIX I’CHCTUYCCKUX 3ada4.

N

IMpakruyeckoe 3ansaTue Ne 3. HacnenoBanue Npu3HAKoB y 4yenoBeka. [1onoBbie
XPOMOCOMBI.

IpakTuyeckoe 3anaTHe Ned. ['eHeTHIeCKHE 3aKOHOMEPHOCTH W3MEHINBOCTH.
Knaccudukarnus popm n3meHuanBocty. BiusiHre MyTareHoB Ha OpraHU3M YeJIOBEKa.

Tema 3.4 Bun

Coaep:xxanue

6/-

OBOIIONMOHHASA TEOPHS U €€ pOJib B (POPMUPOBAHIH COBPEMEHHOH €CTECTBEHHO-HAYIHOH
KapTHHBI Mupa. Bun, ero kpurepun. Ilomynsnus kak CTpyKTypHast eIMHALIA BUAA U
sBomorun. CuHTeTHIecKas Teopus sporonnd (CTD). JIBrmkyIue Cruibl SBOIOLNH B
cootBercTBHK ¢ CTO.

PesynbraTe! sBomonnu. CoxpaHeHHe MHOT000pa3ns BUIOB KaK OCHOBA YCTOHYHBOTO
pazButust onocdepsl. [IpuunHbl BBIMUpaHus BUA0B. bruonornueckuii nporpecc u
OMOJIOTUYECKHIA perpecc.

JdeMoHCcTpanuu

Kpurepuu Buza.

IMomynatys - CTpyKTypHasi €UHUIA BHUJIA, IUHUIA SBOJIIOLIUH.

JIBIXKyIIUE CUIIbI SBOJIIOLIMH.

Bo3zHUKHOBEHNE 1 MHOT0OOpa3ye NPHCIIOCOONICHNH Y OPraHM3MOB.

Penxue u ncyesaronye BUIbI.

IpakTuyeckoe 3anaTHe NeS Omucanne ocodei Buaa no MoppOoIOTHIECKOMY KPUTEPHIO

JIP 1-7;
MIIP 1-6;
ITP 1-10

I'unoTe3bl NpOUCX0KACHUS )KU3HU. Y CII0)KHEHHE )KUBBIX OPTaHU3MOB Ha 3eMJle B
MPOLIECCE IBOJTIOUUHU. AHTPOIIOI€HE3 U €r0 3aKOHOMEPHOCTH. JloKa3aTenbCcTBa pOACTBA
YeIIOBEeKa ¢ MIICKOTIHTAIOIIAMH JKHBOTHBIMHU. DKOJIOTHUYECKHE (DaKTOPBI aHTPOIIOTeHEe3a:
YCIIOKHEHHE MOMYJISIIUOHHOM CTPYKTYpPBI BUAA, U3TOTOBJICHUE OPYAUN TpyZa, MEPEXO] OT
PaCTUTECIBHOI'O K CMCITAHHOMY THUITY TUTAHUA, UCTIOJIb30BAHUE OTHS. IlosiBaeHME MBICTH-
TEJIbHOU ACATEIbHOCTH U YIEHOPa3elibHON peun. ITpoucxoxieHne 4enoBeuecKkux pac.
JdeMoHcTpauuu

JBrKyniue cuibl aHTpOroreHesa.

ITpoucxoxkaeHHUe YeJI0BEKA U YEJI0BEUECKUX pac.

Tema 3.5
IKOCHCTEMBI

Conep:xanue

6/1

[IpenMer 1 3124 SKOJOTUH: yueHUE 00 IKOJOTHIECKHNX (PaKTOpax, YICHHUE O
co00IIIecTBaX OPraHu3MOB, yueHHe 0 Orochepe.

Dkonornveckue GakTopbl, 0COOCHHOCTH HX BO3JCHCTBUSA. DKOJOTHYCCKAs
xapakTepucTHka Buaa. [loHsaTHe 00 3KoNOrnIeckux cuctemax. Llenu nmuranus,
Tpo(UIECKUE YPOBHH.

BbuoreoneHo3 kak skocucTema.

JemMoHcTpanuu

Dkonornveckne GaKTOPhl U UX BIHSHUAC HA OPTaHU3MBI.

MC)KBI/UZ[OBBIG OTHOUMICHUA: MapasUTU3M, XUINTHUYICCTBO, KOHKYPCHI A, cuMOmo3.

2/-

JIP 1-7;
MIIP 1-6;
ITP 1-10
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SIpycCHOCTb PacTUTEIBHOIO COOOIECTRA.

Buocdepa - rnobanpHast sxocuctema. Yuenue B. . Bepnaackoro o 6uocdepe. Poib 2/- JIP 1-7;
JKUBBIX OPTaHU3MOB B Onocdepe. briomacca. bruonornaeckuit KpyroBopoT (Ha mpuMepe MIIP 1-6;
KpyroBoporta yriiepoaa). OCHOBHBIC HAaIIpaBIICHHs BO3JCHCTBHUS YeloBeKa Ha bnocdepy. TP 1-10
Tpancdopmanus ecTeCTBEHHBIX SKOJIOTHIECKUX cucTeM. OCOOEHHOCTH arpoIKOCHCTEM
(arporieHO30B).
JdeMoHcTpauuun
KpyroBopot yriepona B 6mocdepe.
3anoBeIHUKH U 3aKa3HUKHU Poccuu.
ITIpakTHyeckoe 3anaTHe Ne 6. PenieHue sKoIornueckux 3agad 11
IIpakTuueckoe 3anaTue Ne 7. CocTaBieHue cxeM Nepeady BEIIECTB U dHEpruu (1ernei
MTUTAHUSA) 1
BrinosiHeHMe HHANBUAYAJIBHOTO IPOEKTA 4 JIP 1-7;
MIIP 1-6;
ITP 1-10
AuddepeHunpoBaHHblii 3a4eT 2 JIP 1-7;
MIIP 1-6;
ITP 1-10
Bcero 130/16
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3. YCJOBHUS PEAJIM3AIIMMA PABOYEN IMPOT'PAMMBI YYEEHOI'O
ITPEIMETA

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanu3zamus nporpamMmbl yd4eOHOTO TipeaMeTa TpeOyeT HaIW4usi yd4eOHOTro
kabuHeTa «Dusnka» U Jadoparopur Ppu3nku, kKabuHeTa «XUMHH U OHMOJIOTHN» U
1a00paTOpUu XUMHUH.

O6opynoBanne y4eOHBIX KAOMHETOB H JTAOOPATOPHIA:
- IOCAJI0YHBIE MECTA MO KOJUYECTBY 00YUaIOIINXCS;
- paboyee MecTo MpenoaaBaTelis;
- IEMOHCTPALMOHHBIN CTOJI
- yueOHO-HaTJISTHbIE TTOCOOMS TI0 (PU3MKE, XUMUU U OMOJIOTHH;
- 1aboparopHoe 00opyaoBaHKE (CIEKTPOCKOI, MUKPOCKOI ¢ MUKpOIpenapaTaMu,
nepuoMyeckasl cucrtemMa xumudeckux oanemeHtoB JI.M. MenneneeBa, psan
HaIMpPSHKEHUH METAJIOB; PsIi  AJEKTPOOTPUIIATEIIbHOCTH HEMETAJUIOB, Tabiuia
pPacTBOPUMOCTHU COJIEH, KUCIOT U OCHOBAHUI B BOJIE, TJIAKAThI MO (PU3HUKE, XUMUHU
¥ OMOJIOTHUH, XUMHYECKas TOCY/1a, XUMHUUECKUE PEaKTUBBI)

Texnuueckue cpeacTsa 00ydeHUs:
- MHTEPAKTUBHAA JIOCKAa C JIMIEH3UOHHBIM MPOTPAaMMHBIM OO€CIeUeHUEM H
MYJIBTHMEIHATPOEKTOP
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3.2 UudopmanuonHoe odecrnedeHue 00y4eHust

Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX u3aaHuil, WHTepHeT-pecypcos,
JAOTOJHUTEJIbHOM JIUTePaATyPbI

OcHoBHas JuTEparypa

1. Tabpuensn, O. C. EctecTtBo3Hanue. 10 kiacc: yueOHUK: ba3oBblil ypoBEeHb /
O.C. I'abpuensn, N.I'. Octpoymos, H.C. Ilypsimena, C.A. Cnankos, B.H.
CuBornasoB. — 10-e u3., ctepeotnir. — M.: IIpocsemnienne, 2021. — 334, [2]
c.: ui. ISBN 978-5-09-078805-2

2. Tabpuensn, O. C. EcrectBo3nanue. 11 kmacc: yueOHUK: 6a30BbIH ypOBEHb /
O.C. TI'abpuensan, N.I'. Octpoymos, H.C. IlypsimeBa, C.A. Cnagkos, B.I.
CuBornasoB. — 11-e u3n., crepeotun. — M.: IIpocemenune, 2021. — 286, [2]
c.: min. ISBN 978-5-09-079115-1

JlonoJIHMTe IbHAA JTUTEepPaTypa

1. ®upcos, A.B. ®uszuka ajs npodeccuii ¥ crenralbHOCTEH TEXHUUECKOTO U
€CTECTBEHHO - HAyYHOT0 NMPpOoQuiei; yaeOHUK ISl CTYJCHTOB YUPEKICHUN
cpen. npod. oopazosanus / A.B. ®upcos; mox pea. T.WU. Tpodhumoroii. — 3-
e., crep. — M.: 3natensckuiil neHTp «Axagemusi», 2018. — 352 c.
ISBN 978-5-4468-6571-0

2. Epoxwun, FO.M. Xumus s npodeccuit u CrieuaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOr0 Npoduiiei: yueOHUK JIJIs CTY. YUPEXKICHUN Cpes.
npo¢. oopazosanus / KO.M. Epoxun, 1.b. KoBanesa. — 6-e uzn., crep. — M. :
W3narensckuii meHTp «Akagemus», 2019. — 496 c. ISBN 978-5-4468-7897-
0

HNuTepHer-pecypcesl
1. www.class-fizika.nard.ru («KnaccHas gjocka st TI0003HATEIBHBIXY ).
2. www.physiks.nad/ru («®usuka B aHUMAITHN).
3. www.interneturok.ru  («Bugeoypoku 1o  mpeaMeraM  MIKOJBHOM

MPOTPaMMBbD»).

4. www.chemistry-chemists.com/index.html (9MEKTPOHHBIN KypHaIT
«XWMUKA U XUMUD»).

5. www.hemi.wallstru  («Xumus. OOpa3oBaTenbHbII caut
IITKOJIbHUKOB) ).

www.alhimikov.net (OGpa3oBaTeabHbIN CAUT IS IIKOJIBHUKOB).
www.chem.msu.su (OnexkTpoHHas OMOIMOTEKA IO XUMUK ).

www.hij.ru (KypHan « XUMHS U KU3HBY).

www.biology.asvu.ru (Bcsi 6uonorus. CoBpeMeHHasi OUOJOTHS, CTAaThH,
HOBOCTH, OMOJIMOTEKA).

10.www.window.edu.ru/window (ExgumHoe okHO AocTyma K 0Opa3oBaTelIbHBIM
pecypcam UHTEpHETa IO OGMOJIOTHH).

©oo~NOP
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3.3. IlporpamMma HCHOJIb30BAHMSA AKTHUBHBIX M HMHTEPAKTHBHBIX ¢opM u
MeTO0/10B 00yUYeHusl B penoaaBaHnnu yueOHoro npeamera «EcrecTBo3HaHue)

Temut 3anamui

Buowsl akmuenvix u unmepakmugHvlx
¢hopm u memoooe ooyuenusn

Yacmo

Du3uka

Pa3nen 1. Mexanuka

® YpOK — CEMHUHAp;

e paboTa MHOTOYPOBHEBBIX 3aJ1a4.

Pa3znen 3. OCHOBBI 2JIEKTPOAUHAMUKHI

e paboTa B MaJibIX Ipynmnax;

oOCyXJIeHHE TOKIIaaa

Pa3nen 5. DneMeHTHI KBAHTOBOM
(1076370097

YPOK — CEMHUHAp;
pelIeHrEe KCIEPUMEHTATBHBIX
3a/1ay;

e paboTa B MAJIBIX Ipynnax.

Pa3nen 1. Mexannka

® YPOK - BUKTOPHHA;

e paboTa B MaJIbIX TPYIIAX.

Yacme Xumusn

Tema 1.3 CtpoeHue BemecTra

Tema 1.4 Bona. PactBopbl

e JjaboparopHas pabota B hopme

UTPHI - pacciae0BaHus
«Heopranuueckue coeIMHEHU;
pelIeHre YKCIEPUMEHTAIbHbIX
3ajady;

paboTa B MaJIbIX rpyIIax.

Tema 1.5 Heopranmueckue coe1MHEHUS

CEMHMHap;
AHAJIN3 KOHKPETHBIX CUTYaALIUH.

Tema 2.1 Oprannyeckue COeTUHEHUS

Tema 2.2 XuMUS U )KU3HD

naboparopHas padoTa B hopme
UTPHI - PaCCIICIOBAHUS
«OpraHnyeckue COeAMHECHUS;
pereHne SKCIEePUMEHTAITBHBIX
3ajay;

paboTa B MaJIbIX TPyTITIax.

Yacmoe buonozus

Tema 3.2 Kitetka

e paboTa B MaJbIX IPyIIax Ha
MPAKTUUECKOM 3aHSATUU U NIPU
BBITIOJTHEHUH JTa0OPAaTOPHBIX
pabor

YpOK-CEMHUHAp

AJIEMEHTHI UCCIIEIOBATENbCKON
JIESITEIIbHOCTH
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Tema 3.3 Opranusm e [IpakTtuueckas padora B hopme
UTPBI
e VYpok -KoH(pepeHI s
Tewma 3.4 Bun e Pa0oTa B MaJIbIX IpymIax
Tema 3.5 Dxocucremsl e TBOpuUeCKHUil OTYET
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4. KOHTPOJIb U OIIEHKA PE3VYJIbTATOB OCBOEHUSA YUYEBHOI'O

ITPEIMETA

Kounrpoas u OIleHKA pe3yJIbTaTOB OCBOCHMUS y4eOHOro npeaMera
OCYUIIECTBJISIETCS. ~ TperojaBareieM B Tpollecce  MPOBEICHUS — 3aHSTHUH,

(GpOHTaNBHBIX  OMPOCOB,  TECTUPOBAHMUS,

BBIITOJIHCHU L

00yYarOIIMMUCS

MPAKTUYECKUX 3aHSITUM, UHIUBUIYAIbHBIX 3aJJaHUH (MIPOEKTOB, UCCIIEIOBAHUN).

Pe3yabTaThl 00yueHus
(IMYHOCTHBIE, MeTaNPeIMeTHbIE, NIPeMeTHbIE)

@DopMbI U METObI KOHTPOJISI M
OlIeHKH pPe3yJIbTATOB 00y4eHusl

JAUYHOCMHBIX.

YCTOMYUBBIM ~ HHTEPEC K  HCTOpPUH 151
JOCTHDKEHHMSIM B 00JIaCTU  €CTECTBE UYBCTBO
TOPJIOCTH 32 POCCUNCKUE €CTECTBEHHBIE HAYKH;

— (poHTanbHas 6ecena;

— HaOII0eHUE U OIICHKA
TS TETHPHOCTH
oOyyarolerocs B XoJie
OCBOCHHSI TIPOTPAMMBI
y4eOHOUN TUCIUTIIIUHBI

TOTOBHOCTh K TIPOJOJDKEHHIO 00pa3oBaHUs,
MOBBIIICHUIO KBATMPUKAIUU B  H30paHHOU

— OICHKAa BLIITOJIHCHUA
TBOPUYCCKHUX SaﬂaHI/Iﬁ

npoQeCCHOHATIBHON JEeSITEIbHOCTH C

UCTIOJIb30BAHUEM 3HAHUM B obnactu

€CTECTBEHHbIX HAYK;

OOBEKTUBHOE OCO3HaHUe 3HaYUMOCTH — (poHTaNbHAA Oecena;

KOMITCTCHIINA B O0O0JIACTH E€CTECTBEHHBIX HayK
JUISI  YelloBeKa M 00mecTBa,  yMEHHE
HCIIOJIB30BaTh TCXHOJIOTHUECKHUE JOCTIIKCHUS B
obmactu  (GU3MKH, XUMHH, OHOJOTHH IS
MIOBBIIIICHUS COOCTBEHHOTO HWHTEJICKTYaJIbHOIO
pa3BUTHS B BBIOpaHHOW MPOQPECCHOHATBEHON
TSI TCILHOCTH;

— HaOJIIoJIeHNE U OIICHKA
JEeITEIIbBHOCTH
00yyJaroIerocs B XoJe
OCBOCHHUS IPOTPAMMBI
y4eOHOM TUCITUTIITUHBI

YMEHHE MPOAHAIM3UPOBATh  TEXHOTCHHBIC
MOCJIEACTBUS 111 OKPYXKAIOIIEH Cpe/ibl, OBITOBOM
Y MPOM3BOJICTBEHHON I€STEIIBHOCTH YEJIOBEKA;

— (poHTanbHas 6ecena;

— HaOJIIOIeHUE U OLIEHKA
NeATEeIIbHOCTH
00ydJaroImerocs B XoJe
OCBOCHHUS TPOTPAMMBI
y4eOHOM TUCITUTLIINHBI

— OIICHKA BBITIOJTHEHUS
TBOPYECKUX 3aTAHUN

TOTOBHOCTh CaMOCTOSITCJILHO JIOOBIBAaTh HOBBIC
Ui ce0s  eCTECTBEHHO-HAy4YHBbIC 3HAHHUS C
UCIIOJIb30BAaHUEM  JUIsI  3TOTO  JIOCTYITHBIX
HMCTOYHUKOB MH(MOPMAIIHH;

— (poHTanbHas 6ecena;

— HaOJIIoJIeHNE U OIICHKA
NEATENLHOCTH
00y4aromierocs: B XoJie
OCBOEHHUS TPOrPaMMBbI
y4eOHOM AUCITUTIIIUHBI
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OILICHKA BBIITOJIHCHUA
TBOPYCCKHUX 3aﬂaHI/Iﬁ

YMEHUE YIPaBIATh CBOEM IMO3HABATEIbHON
JEATEIbHOCTBIO, IPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOI'0 UHTEJUIEKTYAJIbHOT'O Pa3BUTHS;

3aIrTa MPAKTUICCKUX
pabot

y4acTHE CTYJCHTOB B XOJIC
OOCYKIICHHS B PEIICHUS
po0JIeMbl

YMCHHE BBICTPaNBAaTh KOHCTPYKTHBHBIC
B3aMMOOTHOIIICHHS B KOMAaHJE II0 PEIICHUIO
o01IMX 3a/1a4 B 00JIACTH €CTECTBO3HAHUS,;

3aIyTa MPAKTUICCKUX
pabot

y4acTHEe CTYJCHTOB B XOJIC
OOCYKIICHHS B PEIICHUS
po0JIeMbl

Memanpedmemﬁblx:

OBJIaJICHUE YMEHHMSIMU M HaBBIKAMU PA3TUYHBIX
BUJIOB TIO3HABATEIBHON  JIEATEIIBHOCTH IS
M3YYEHHS] Pa3HbBIX CTOPOH  OKPYKAIOILIETO
€CTECTBEHHOTO MHPA;

3ammra MIPAKTUYECKOU
paboTHI

3auTa 1a00paTopHoi
paboTHI

MPUMEHEHNUE OCHOBHBIX METOJOB ITO3HAHUS
(HaOyroZIeHUs, HAyYHOTO OHKCIEPUMEHTA) st
U3YYCHUSI PA3UYHBIX CTOPOH E©CTECTBEHHO-
HAayYHOH KapTHUHBI MUpPa, C KOTOPHIMH BO3HUKACT
HEO0OXOJIUMOCTh CTaJIKUBATHCSA B
npodeccruoHanbHoM chepe;

3ammra MIPAKTUYECKOU
paboThI

3amuTa 1a0opaTopHOM
paboTHI

YMCHHUC OIIPpCACIIATDH Ocian )51 3aJa4un
ACATCIBbHOCTH, BLI6I/IpaTI> cpeacTBa I HX
JOCTHIKCHUS Ha IIPAKTHKC,

3aluTa IPAKTHYECKON
paboThI
3aIuTa nabopaTopHOI
paboThI

YMEHHUE HCHOJIb30BAaTh PA3JUYHBIE HCTOYHUKHU
JUISt MOJIyYCHUS €CTECTBEHHOHAYYHOM
nHpoOpMaMu W OICHHBATh €€ JOCTOBEPHOCTH
JUISL JOCTUIKEHUS TIOCTABJICHHBIX 1I€JICH U 3aJ1a4;

OIICHKA BBITIOJTHCHUS
TBOPYECKUX 3aIAHUI
MOATOTOBKA M 3aIllUTa
pedeparos, JIOKJIAJI0B,
WHIUBU Ty UTBHBIX
MIPOCKTOB,
MYJIBTHMETHIHHBIX
MPE3CHTALUH.
HaOJII0/ICHHE 33 HaBBIKAMHU
paboTHI B rI100AIBHBIX,
KOPITIOPATUBHBIX U
JIOKAJIbHBIX
WHOOPMAITMOHHBIX CETSX.

NPeOMEemHbIxX.

c(OPMUPOBAHHOCTD IIPEACTABICHUN 0
LIEJIOCTHOM COBPEMEHHON €CTECTBEHHOHAYYHOU

TE€CTOBBIA KOHTPOJIb
(bpOHTANBHBIN OMPOC
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KapTUHE MUpPa, IPUPOJAE KaK €IUHOU IE€TOCTHOM
CHUCTEME, B3aMMOCBA3M YEJIOBEKAa, NPUPOABI U
oOIecTBa,  MPOCTPAHCTBEHHO-BPEMEHHBI X
MaciTadax BceneHnnoii;

BJIQJICHHE 3HAHUSMU O HauOoliee BaKHBIX
OTKPBITUSIX W  JOCTHXKEHUAX B  O0JacTu
€CTECTBO3HAHHUA, MOBIMSABIIMX HA 3SBOJIOLHUIO
NpPEACTABICHU O TpUPOJE, Ha pa3BUTHUE
TEXHUKH U TEXHOJIOTU;

TE€CTOBBIA KOHTPOJIb
(GpoHTAIBHBII Onpoc
VHIWBUIYaJIbHBIA YCTHBIN
Y MUCbMEHHBIA KOHTPOJIb.
OLICHKA BBHIIOJTHCHUS
TBOPUYECKHX 3aJIAHUU

c(hOpMHPOBAHHOCTh YMEHUS IPUMCHSTH
CCTCCTBEHHO-HAYYHBIC 3HAHMS ISl OOBSICHCHHS
OKPYKAIOIIUX SIBJICHUI, COXPAaHCHUS 3JI0POBbS,
o0ecreyeHus 0e30macHOCTH
YKU3HEICITCIIbHOCTH, OCpEKHOr0 OTHOIICHHS K
IIPUPOJC, PAIMOHAIBHOTO MPUPOJIOIIOJIB30BaAHUS,
a TaKKe BBIIOJHCHHS POJM  T'PaMOTHOTO
OTpeOuTENS;

TE€CTOBBIA KOHTPOJIb
(bpOHTANTBHBIN OMPOC
VH]/INBUTyaJbHBIA YCTHBIN
Y MUCbMEHHBIA KOHTPOJIb.
OLICHKA BBITIOJTHCHUS
TBOPYECKUX 3aIaHUN

c(OPMUPOBAHHOCTh IMPEACTABICHUN O HAYyYHOM
METOAE TIO3HAHWSA [PUPOABI M  CpPEICTBax
U3Y4YEHHs Mera MUpa, MAKpOMHUpPa U MUKPOMHUPA;
BIIAJICHUE IIPUEMAMH  €CTECTBEHHO-HAYYHBIX
HAOJIIO/ICHUH, ONBITOB, UCCIEJOBAaHUM U OLEHKU
JIOCTOBEPHOCTH IOJIYYEHHBIX PE3yJIbTATOB;

TE€CTOBBIA KOHTPOJIb
(bpOHTaNBHBII OMPOC
VHIUBUYaJIbHBIN yCTHBIN
Y MUCbMEHHBIA KOHTPOJIb.
OIICHKA BBIMIOJIHCHUSA
TBOPUYECKHX 3aTAHUUN

BJIJICHUE TIOHATHIHBIM aIllapaToM
€CTECTBEHHBIX HayK, IO3BOJISIOIIMM [T03HABATh
MUD, Y4aCTBOBAaTh B JUCKYCCHUSX IO
€CTECTBEHHO-HAYYHBIM BOIIPOCAaM, UCIOJIb30BATh
pa3nuYHble UCTOYHUKU MH(POPMALIMH JIJIS
MOJATOTOBKM COOCTBEHHBIX padOT, KPUTHUECKH
OTHOCHUThKCS K coobmienusm CMMU, conepxanium
HAy4YHYIO HH(OpMaLHIO;

(bpOoHTaNBHBII OMPOC
ydeOHast TUCKYCCUs
TECTOBBI KOHTPOJIb
VHJVBUAYaJIbHBIA YCTHBIN
Y MUCbMEHHBI KOHTPOJIb.
3aLuTa MIPAKTUYECKON
paboThI

OIIEHKA BBITIOJIHCHUS
TBOPUYECKHX 3aJaHUI
NOATOTOBKA M 3alllUTa
pedeparos, JTOKJIAJI0B,
MHJIUBUAYAJIbHBIX
MPOEKTOB,
MYJIbTUMEIUTHBIX
IIPE3EHTALUH.
HaOJII0JIEHNE 3a HaBBIKaMU
paboThl B TJIOOATBHBIX,
KOPIIOPaTUBHBIX u
JIOKaJIbHBIX
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MH(OPMAIMOHHBIX CETSIX.

c(hOpMHUPOBAHHOCTh YMEHHI TOHUMATh — TECTOBBIM KOHTPOJIb
3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS JJIS — (ppoHTaNBHBI ompoc
Ka)kJIOr0 4eJIOBEKa He3aBUCHUMO OT €TO — 3ammra TIPAKTHYECKOMN
npoecCHOHANEHOM NEeSITEIEHOCTH, Pa3InYaTh paboThI

(baKThI U OIICHKHU, CPABHUBATH OTICHOYHBIC — 3ammTa J1a60paTOPHOIA
BBIBOJIBI, BUJICTD HX CBA3b C KPHTEPHAMI OLICHOK paGoTHI

U CBSI3b KPUTEPHUEB C OMPEACICHHON CUCTEMOM

— WHIAWBUAYAIbHBIA YCTHBIN
Y MIUCbMEHHBIA KOHTPOJIb.

— OIICHKA BBIIIOJIHECHUS
TBOPUYECKHX 3aJJaHUI

EHHOCTEMN.

Ilpomeosrcymounas ammecmayus 6 popme oughgepenyuposanno2o 3auéma

B xoxe oueHuBaHMS yYUTBHIBAIOTCSI B TOM YHWCJIE€ U JTUYHOCTHBIC pPE3yNbTarhl (CM. pasien 2
[Iporpammbl BociuTaHusi).

Pa3paboruukm:
C.A. Hocoga - npenoaasarens Xumun, buonoruu;
M.B. JlorsuHoBa - npenogaBateiab OU3UKHU.
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