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Pabouas mporpamma paspaboTaHa Ha OCHOBE MPHUMEPHOH Mporpammsl 001eoOpa3oBa-
TenbHOM y4yeOHo aucrummuasl BJ[.06. EcrecTBo3Hanue st mpodeccroHaIbHBIX 00pa3oBa-
TenbHbIX opranuzanui (mpotokoa Ne 3 ot 21 utons 2015 r., peructpaliluoHHbI HOMEP PELCH3UN
374 ot 23 nrona 2015 r. ®I'AY «DUPO»), peanusyomux nporpaMmy HOANOTOBKU CHELUANIN-
CTOB CpeaHero 3BeHa cnenuanbHocTH 44.02.05. KoppekinronHas neaarornka B Ha4ajabHOM 00-
pa30BaHMM, YTBEPKACHHOTO MpUKa3oM MuHHUCTEpCTBa oOpazoBanus U Hayku Poccuiickoit ®e-
neparuu ot 13.03.2018 Ne 183 Ha 6a3e OCHOBHOTrO 00IIero 0Opa3oBaHUs U C Y4ETOM TpeOoBa-
Huii ®I'OC cpennero oo61ero 06pa3oBaHus
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Pabouas nporpamma yueOHON TUCIUTLIIMHBI 0OCYKICHA U yTBepxkaeHa Ha 3aceaanun [TIK
0011e00pa30BaTeIbHbIX, OOMUX TYMAHUTAPHBIX U COLIMATbHO-3KOHOMHYECKHUX JUCHIUTUIHH

[Iporoxoin Ne 2 ot «7» centsa6ps 2020 rona.

IIpencenarens TTIK IToaropuas U.B.
(moamuce)




COJEPKAHME

. IIACIIOPT PABOYEM ITPOT'PAMMBI YUYEBHOM JUCIIH-
IIVIMHbI

. CTPYKTYPA U COJEPXKAHUE YUEBHOU JUCIHUILIAHBI

. YCJIOBUS PEAJIM3AIIAU YUEBHOM JTUCIUILIAHBI

. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA

YYEBHOM JUCHUILINHBI

CcTp.

23



1. MACIHOPT PABOYEM NPOT'PAMMBI YUEBHOM JIUCHUTLJIMHBI
b/J1.06. ECTECTBO3HAHUE

1.1. O0JsiacTh NpuMeHeHus: padoyeil MPOrpaMMel

Pabouas mporpamma yueOHOW AMCUHUIUIMHBI SIBISIETCS YacThIO MPOTPAMMBI
NOJATOTOBKM CIELHATUCTOB cpeaHero 3BeHa B coorBercTtBuu ¢ @I'OC CIIO mo
cnenuanbHocTh 44.02.05 KoppekiinonHas neiaroruka B HadyaaibHOM 00pa3oBaHUU
11 ctynenToB, ocBauBatonux [IIICC3 Ha 6a3ze ocHOBHOro 00111€T0 00pa30BaHusl.

1.2. MecTo y4eOHOI IMCHUILIMHBI B CTPYKTYpPe NPOrpaMMbl MOJATOTOBKH CIle-
IMAJMCTOB CPeHEro 3BeHa:

VYuebnas nucuuruinHa «EcTecTBO3HaHUE» M3ydyaeTcs B 0011eo0pa3oBaTeb-
HoM 1ukie yueOnoro ruana IIIICC3 Ha 6a3e 0OCHOBHOTO 00IIero 00pa3oBaHMs C
MOJTYYEHHUEM CPETHET0 00111ero oopa3oBaHusl.

B yueOnoMm mumane IIICC3 yuyebHnas nucumiuinHa «EcTecTBO3HAHUE» BXO-
JUT B LUK Y4€OHBIX JUCHHUIUIUH OOIe00pa30BaTEeIbHOM MOATOTOBKH CIIEHAIb-
HocTH 44.02.05 KoppekimoHHas negaroruka B Ha4aJlbHOM 00pa30BaHHH.

1.3. Ieau 1 3a1a4M JMCHUILIMHBI — TPE0OBaHMSA K Pe3yJIbTaTaM O0CBOCHUA
AUCHUIJIUHBI:

OcBoenue copepxkanus ydeOHo aucuuruabl «MHPopMatukay obecrieunBaer
JTIOCTUKEHUE CTYJEHTAMHU CIEIYIOINX pPe3yibmamaos:

JIMYHOCTHBIX:

- YCTOWYMBBIA MHTEPEC K UCTOPUHM U JOCTHKCHHUSM B 00JIACTH €CTECTBEH-
HBIX HayK, YyBCTBO F'OPJOCTH 3a POCCUHCKHE €CTECTBEHHbBIC HAYKU;

- TOTOBHOCTh K IIPOJIOJDKEHUIO 00pa30BaHMUs, TOBBIIICHUIO KBATU(MUKAIIUNA B
n30paHHOM PO ECCHOHATBLHOMN JISSITEIHPHOCTH ¢ UCIIOJIB30BAHUEM 3HAHUM B 00J1a-
CTH €CTECTBEHHBIX HaYK;

- 00BEKTUBHOE OCO3HAHME 3HAUMMOCTH KOMIIETEHIIMI B 00JIACTH €CTECTBEH-
HBIX HayK JJIS YeJIOBeKa M OOIEeCTBAa, YMEHHE HCIOJIb30BaTh TEXHOJOTHUECKHUE
JIOCTUXEHUS B 001aCTU (DUBUKH, XUMUU, OMOJIOTUU JJIsI TOBBIIIEHUSI COOCTBEHHO-
ro MHTEJUIEKTYaJIbHOTO Pa3BUTHUSI B BBIOpAHHOW MpPO(ECCHOHATBLHON JeATeIbHO-
CTH;

- YMEHHE MPOAHAIM3UPOBATh TEXHOTEHHBIC TTOCIEACTBUSI ISl OKPY KaroIen
Cpeabl, OBITOBOM M MPOU3BOACTBCHHOM JICITEIIBHOCTH YEIIOBEKA;

- TOTOBHOCTh CAaMOCTOSITEJILHO J1OOBIBAaTh HOBBIC ISl CEOSI €CTECTBEHHO-
Hay4YHbIC 3HAHUS C WCIOJIb30BAHUEM JIJISi 9TOTO JOCTYIMHBIX MCTOYHUKOB HH(OP-
MaIlvH;

- YMEHHE YIPaBISITh CBOEH MO3HABATEIBHON AESATEILHOCTHIO, MPOBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJICKTYaIbHOTO Pa3BUTHSI;

- YMEHUE BBICTPAUBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIICHUSI B KOMaH/IE IO
pelieHno o0IUX 3a/1a4 B 00J1aCTH €CTeCTBO3HAHMUSI;

MeTanpeaMeTHbIX:

- OBJIQJICHUE YMEHUSMH M HaBBIKAMU DPA3JIUYHBIX BHJOB IO3HABATEIbHOU

JEATEeIIbHOCTH JIJIs1 U3YyUEHHS Pa3HBIX CTOPOH OKPY’KAIOIIEero €CTECTBEHHOTO MUPA;



- MPUMEHEHHE OCHOBHBIX METOJ/IOB MO3HAHMS (HAOIIOJEHUS, HAYYHOTO IKC-
NEepUMEHTA) JIsI U3YYEHHUS Pa3JIMYHBIX CTOPOH E€CTECTBEHHOHAYYHON KapTHUHBI
MHpa, ¢ KOTOPBIMH BO3HHMKAET HEOOXOJUMOCTh CTAJKMBATHCS B MPOQPECCUOHAIIb-
HOM cdepe;

- YMEHHE OMNpEAeNsITh LENH U 3aJadyd ACsITeIbHOCTH, BHIOMPATHh CPENCTBA
JUISL X TOCTHYKEHUS HA IPAKTHUKE;

- YMEHHE UCIOIb30BaTh PA3IUYHBIC UCTOUYHUKHU ISl TIOJIYYEHUSI €CTECTBEH-
HOHAYYHOU WHGOpPMAIMK M OICHUBATh €€ JOCTOBEPHOCTH I TOCTHKCHHS T10-
CTaBJICHHBIX 1ICJICH U 3a71a4;

NpeaMeTHbIX:

- chopMUpOBaHHOCTh TIPEACTABICHUM O IICJIOCTHOM COBPEMEHHOM ecTe-
CTBEHHOHAYYHOM KapTHHE MHpPA, IPUPOJE KAK €AUHOU LIEJIOCTHOM CUCTEME, B3au-
MOCBSI3M 4YEJIOBEKa, MPUPOIBI M OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX Mac-
mrabax BceneHHoi;

- BJIaJICHUE 3HAHUSIMH O HamOOJee BaKHBIX OTKPBITHSX U JOCTHKEHHUAX B
00JIaCTH €CTECTBO3HAHUS, MOBIIMSBIINX HA SBOIIOIUIO TPEICTABICHUN O IPUPOJIE,
Ha pa3BUTUE TEXHUKHU U TEXHOJIOTHI;

- ¢(OpMHPOBAHHOCTh YMEHUS PUMEHSATh €CTECTBEHHOHAYYHBIC 3HAHUS JJIS
OOBSICHEHUS OKPYKAIOIIMX SBJICHUM, COXpPAaHEHHUs 3/I0pPOBbs, oOecrieyeHus: Oe3-
OMAaCHOCTH KU3HEACATEILHOCTH, OEPEKHOTO OTHOUIECHUS K MPUPOE, palliOHAb-
HOT'O MPUPOONOJIb30BAHUS, @ TAKKE BBIMOJHEHUS POJU TPAMOTHOTO MOTpeOUTe-
TSt

- cpopMHUPOBAHHOCTH MPEJICTABICHUN O HAYYHOM METOJI€ MMO3HAHUS TTPUPO-
JIbl U CPEJICTBAX U3YUYEHHUS] MEramMHupa, MaKpoMupa U MUKPOMUPA; BilIaJCHUE MpHe-
MaMH €CTeCTBEHHOHAY4YHBIX HAOJIIOJCHUMN, OIMBITOB, UCCICIOBAHUN U OLICHKU JO-
CTOBEPHOCTH TOJIYYEHHBIX PE3yJIbTaTOB,;

- BIIQJICHUE TOHSATUHHBIM alnapaToM €CTECTBEHHBIX HAyK, MO3BOJISIOIINM
MO3HABaTh MUP, y4aCTBOBATh B JIUCKYCCHUSIX 0 €CTECTBEHHOHAYYHBIM BOIIPOCAM,
UCIIOJI30BATh PA3IMYHbIE UCTOYHUKH WHGOPMAIMK JUIsl TTOATOTOBKH COOCTBEH-
HBIX pa0OT, KPUTUUECKH OTHOCHUTHCS K coobmenusm CMU, conepskamnum Hayy-
HYI0 HH(OPMAITHIO;

- cpOpMUPOBAHHOCTH YMEHUI MOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HAHUS JJISl KOKJIOTO YeIoBeKa HE3aBUCHUMO OT €ro NMpodeCCUOHAIBHOU IS Teb-
HOCTH, pa3auyaTh (DaKThl U OLICHKHU, CPABHUBATH OLICHOYHBIE BBIBO/IbI, BUIETh UX
CBSI3b C KPUTEPUSIMU OIIEHOK U CBSI3b KPUTEPUEB C ONPEICTICHHON CUCTEMOM 11eH-
HOCTEH, 00IMX 3a71a4 B 00JIaCTH €CTECTBO3HAHUS.

1.4. Kosin4yecTBO 4acoB HA 0CBOeHHE padoyell MpPOorpaMMbl AUCHMILIUHBI:
MaKcUMaJbHOW yueOHOM Harpy3ku cryieHTa — 134 vaca,
B TOM YHCJIe, 0053aTeIbHON ayTMTOPpHOM yueOHO! Harpy3ku - 134 yaca



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JJUCHUTIJIAHBI

2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HOI padoThl

Bup y4eOHoii padoTsl Oovem uacos
MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 134
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 134
B TOM YHCJIE:
NPAKTUYECKUE 3aHATUS 52
Ilpomescymounana ammecmavyun 6 gpopme ougpgpepenyuposannozo 3auema




2.2. TemaTudyeckuii miaaH u coaep:xanue yaeonoii rucuunianabl bJ1.06. ECTECTBO3HAHUE

HanmeHnoBanue pasnenon Copep:xanue yueOHOro MaTepuana, 1aboparopable padOThI U MPAKTUUYECKHE 3aHITHS, CaMO- O6beMm YpoBeHb
U TEM cTosATeNbHAs paboTa oOydaronmxcs, KypcoBas pabota (IpOeKT) (eciu npedycmompervi) 4acoB OCBOCHHSI
1 2 3 4
XUMUA 34
BBeagenne 2
Tema 1. Copep:xanue yueOHOro MaTepuaa
XuMUecKas KapTuHa MUPa. | |, XpmudecKas KapTHHA MHpPa KaK COCTAaBHAS 4acTh €CTECTBEHHOHAYUHOH KapTHHBI MHpa. Ponb
Poutb XuMUM B XKU3HU COBPE- | y vy B KM3HM COBPEMEHHOTO 00IIeCTBA. [IpUMEHEHHE NOCTHKEHUIT COBPEMEHHOH XUMHH B
MEHBOT0 00IecTBa. I'yMaHHTApHOH cdepe NesATeNbHOCTH OOIMEeCTBAa. XMMHUECKOE COfepKaHHe yd4eOHOH IHCIH- 2 1
winHbl «EcTecTBo3Hanue» mpu ocBoeHuu crenuanbHocTeil CIIO rymanuTapHoro mpoduis
po¢eCCHOHAIBHOTO 00pa30BaHUs.
Pazpean 1. 16
OO0mas n Heopranuve-
cKasi XUMHUA
Tema 1.1. CopaepxaHue yueOHOro MaTepuaJa:
OcCHOBHBIE NIOHATHUSA U 3a- 1. BemectBo. AToM. Monekyna. XumMudeckuii ajeMeHT u GopMsl ero cymectBoBanus. [Ipo-
KOHBI XUMHH. CTBIE U CIIO’KHBIE BelecTBa. OCHOBHBIE 3aKOHBI XUMHH. [leproanueckuii 3akoH u [lepuoanue- 1 1
ckas cuctema xumuueckux snemenToB Jl. . MenneneeBa. Otkpeitre u 3Hauenue [13 u [ICXD
J. . Menneneena.
IIpakTHYecKue 3aHATHS 1 )
1. OcHOBHBIE IOHATHS U 3aKOHBI XUMUH
Tema 1.2. IIpakTH4eckne 3aHATHA
HepI/IOIlI/I‘leCKI/IIVI 3aKOH " 1.CTpoeHHe aromMma. HepHo,queCKHﬁ 3aKO0H U Hepﬂozmqecxaﬂ CHUCTEMA XUMHUYECCKUX DJIEMECHTOB
[Iepnonnueckas cucrema J1. 1. Menneneena. 2 2
XUMHUYECKHX 371eMeHTOB /1.
W. Menneneena.
Tema 1.3. Copnepxanue y4eOHOIro MaTepuaJa
Crpoenue BeniecTsa. 1. KoBaneHnTHas CBA3b: HeNoJsIpHAs U nojsipHas. MlonHas cBa3p. Katnonel u annonsl. Metan- 1 1
Jau4deckast cBsi3b. BonopoaHast cBs3b.
IIpakTnyeckue 3aHATHS | )
1. Ctpoenue BeniectBa. Bunpl xumuueckoi cBs3u. TUIBI KPUCTAIUTMUECKUX PEHIETOK.
Tema 1.4. Copnepxxanue y4eOHOIro MmarepuaJia 2 1




HanmeHnoBanue pasnenon Copep:xanue yueOHOro MaTepuana, 1aboparopable pabOThI U MPAKTUUYECKHE 3aHITHSI, CaMO- O6beM YpoBeHb
U TEM cTosATeNbHAs paboTa oOydaronmxcs, KypcoBas pabota (IpOeKT) (eciu npedycmompervi) 4acoB OCBOCHHMSI
Bopna. PactBopsl. 1. Bona B mpupoje, ObITYy, TEXHUKE U Ha MPOM3BOICTBe. DU3MUECKUE M XUMUYECKHE CBOWCTBA
BO/ibl. OnpecHeHNE BOJIbl. ATPEraTHbIE COCTOSIHUS BOJBI M €€ NIEPEXO0/IbI U3 OJTHOTO arperaTHOro
COCTOSIHUSI B JIPYTO€.
IIpakTHyeckne 3aHATHSA
1. M'maponus. Peakiuu HOHHOTO OOMEHa. 2 2
2. OnpeneneHre MacCOBOM JI0JIM paCTBOPEHHOI'O BEIIECTBA B PACTBOPE.
Tema 1.5. Coaep:xxanue yueOHOro MaTepuaJia:
XUMHYECKUE PEAKLINH. 1. IloHsTHE O XUMHUYECKON peakuuu. THIBI XUMHUECKUX peakunii. CKOpOCTh peakuu u (ax- 1 1
TOPBI, OT KOTOPBIX OHA 3aBUCHUT.
Copaepxxanue yueOHOro MaTepuaJa:
Tema 1.6. 1. Knaccuduxanus HeopraHM4eCKNX COSAMHEHUH U MX cBoWCTBAa. OKCHIBI, KUCIOTHI, OCHOBA-
Knaccudukanus Heopranu- | Hus, conu. [lonarue o ruaponuse coneil. Cpena BOAHBIX pacTBOPOB cosel. BomopoaHelii moka- 1 1
YECKUX 3atenps pH pacTBopa.
COeIMHEHMI U ux cBoicTBa. | [IpakTHYecKue 3aHATUSA ) )
1. Onpenenenue pH pactBopa cosneit
Tema 1.7. Coaep:xxanue yueOHOIro MaTepuaJia:
Mertannsl. Hemerannsl. 1. O6mue ¢usznyecKkue U XMMHUECKHE CBOMCTBA MeTaioB. OOmas XxapaKTepUCTHKA TIIaBHBIX
NOJArPYNI HEMETAJUIOB Ha MIpUMepe TajloreHoB. BaxkHelne coeTMHeHUs] MeTaJlJIOB U HEMETall- 1 1
JIOB B IIPUPOJE U XO35IIICTBEHHOM AESATEIbHOCTH YEJI0BEKA.
I[IpakTUyeckne 3aHATHSA { 5
1. Metamnbl. B3anmoneicTere METaaioB ¢ paCTBOPAMU KUCIIOT U COJIEH
Pasznen 2. 16
Opranuyeckass XuMus
Tema 2.1. Copepxxanue yueOHOIro MmaTepuasa
OCHOBHBIE MTOJIOKCHHS 1. Oprannueckue coenuHeHns. OCHOBHBIE TIOJIOKEHUS TEOPUH CTPOEHUSI OPTaHUUYECKUX COEIU- 1 1
TEOPUU CTPOCHUS HeHui. MHOTOOOpasne opranndeckux coequHeHui. [lorstiue nzomepun.
OpraHM9CeCKuX IIpakTHyeckne 3aHATHA
COCTIMHEHHH. 1. Ctpoenue opranndeckux coequHennii. Knmaccudukanus. M3omepus. Homenkmarypa. 1 2
2. KadyecTBeHHBIN aHAIN3 OpraHUYecKuX coenuuennii (O0Hapy)eHue yriaepo/ia u BOJA0POoIa).
Tema 2.2. Conep:xxanue yueOHOTro MaTepuaJia 1 1




HaumeHnoBanue pa3zaenon Copep:xanue yueOHOro MaTepuana, 1aboparopable pabOThI U MPAKTUUYECKHE 3aHITHSI, CaMO- O6beM YpoBeHb
U TEM cTosATeNbHAs paboTa oOydaronmxcs, KypcoBas pabota (IpOeKT) (eciu npedycmompervi) 4acoB OCBOCHHMSI
YTrneBoaopobl. 1. [IpenenbHbIe U HETIPEAETbHBIE YTIeBOI0POAbl. Peakius nonmumepusanuu.[Ipupoansie uc-
TOYHUKH YIJIEBOIOPOAOB. YTIEBOAOPOAbl KAK OCHOBA MEXAYHAPOAHOIO COTPYIHUYECTBA U
BOKHEUIINN UCTOYHHUK (hopMHupoBaHus Oromkera PD.
IIpakTH4eckue 3aHATHSA
1. YrneBonopoasl: nojiyueHue U cBoiicTBa aTuieHa. CBoiicTBa OeH30I1a 1 2
2. Pemennie pacueTHBIX 3ajlad ¥ TECTOBBIX 3aJJaHUI 110 TeMe «Y TJII€BOJJOPOIbIY.
Tema 2.3. Coaep:xanue yueOHOro MaTepuaJia
KHCHOPOIICOHGPH(aHIHG 1. [IpeacraBuTenn KUCIOPOACOAECPKAIIUX OPraHUIECKUX COECIUHEHUN: METUJIOBBIN U YTUJIO- 1 1
OpraHn4YCCKUC BbII CIIUPTHI, TIULEPUH, YKCYCHas! KucioTa. JKupsl Kak cliokHble 3(Upbl. YTIEBOIBI.
BCIICCTRA. IIpakTH4yeckue 3aHATHS:
1. [TpakTuueckas pabota «CrupTh»;
2. Pemenue npaktuieckux 3aganuil no reme «KapOoHOBBIE KUCIOTHI». 5 2
3. KapOoHOBBIE KHCIOTHI (PACTBOPHUMOCTH KAPOOHOBBIX KUCIIOT B BOJIC; B3AUMOJICHCTBHE C ME-
tayamu. [lonydenue cioxHoro sgupa)y.
Tema 2.4. Conep:xxanue yueOHOro MaTepuaJia
A3oTconepKarme 1. A3zoTconep:kaliue OpraHMuecKre COCJMHEHH. AMUHBI, aMUHOKUCIIOTHL, Oenku. CTpoenue u i i
OpraHHYecKHe 6uonornyeckas ¢yHkuus O6enkoB. [loHsTHE O TiIacTMaccaXx M XMMHUYECKHX BoJIokHax. Haty-
BEIIECTBA. palbHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.
I1nactmaccer IpakTHYecKHe 3aHATHS: I )
1 BOJIOKHA 1. AMUHBI, aMUHOKHCIIOTHL, Oenkn: OGpaTnmas U HeoOpaTuMast JIeHaTypaau3anus GeIKoB.
Tema 2.5. Copnepxxanue y4eOHOro Mmarepuasa
XuMHsI M OPTaHU3M Ye10- | |. XiMHUYECKHE 2IEMEHTHI B OPraHu3Me YelloBeKa. XOJIECTEPUH U €ro POojib B 370POBbE UelIOBE-
Bexka. Xumusi B ObITY. ka. MuHepasbHbIe BElIecTBa B MPOAYKTaX MUTaHUs, MUIeBble J00aBku. COanaHCHpOBaHHOE I I
nutanue. Boga. KauecTBo BOJplI.
IMpakTuyeckue 3aHATHS
1. [TumeBspie no6aBKku E B MUIIEBBIX MPOIYKTAX.
2. O6HapyXeHHEe BUTAMUHOB B MPOJYKTaX MUTAHUSI. 3 2

Py0esxkubiii KOHTpOIb Nel




HanmenoBanne pa3aciio
n TEM

Coneprkanue yueOHOTro MaTepuaa, 1adopaTopHble PadOThI U MPAKTUYCCKHUE 3aHSATHSI, CAMO-
cTosATeNbHAs paboTa oOydaronmxcs, KypcoBas pabota (IpOeKT) (eciu npedycmompervi)

O0BeM
4acoB

YpoBeHb
OCBOCHHMSI

PU3UKA

34

BBenenue

Yro u kak uzyqaet pusuka? Hayunbrit MmeTon nmo3Hanus. Habmronenue, HaydHas TUIIOTE3a U
sKcriepuMeHT. HayduHble Moieny 1 Hay4dHas ujaeanu3anus. | paHuisl npuMeHuMocTH husmde-
CKHX 3aKOHOB U Teopuil. [Ipuniun coorBerctBusi. CoBpeMeHHast pu3nyeckas KapTUHA MUpA.

Pa3zgen 1. Mexanuka

Tema 1.1. Kunemaruka

Conep:xxanue yueOHOTo MaTepujia

Cucrema orcuéra. MarepuanbHas Touka. Korga Tejio MOXHO CYMTATh MaTepUaIbHONH TOYKOM?
Tpaexkropus, nyTh U nepeMelnieHne. MraoBeHHast CKopocTs. HanpaBieHrue MrHOBEHHOM CKOpO-
CTU NMPU KPUBOJHUHEHHOM ABMKEHUU. BEeKTOpHBIE BETMUMHBI U UX NpoeKuu. CI0KeHUue CKOpo-
creid. [IpsamosinHEiHOE paBHOMEPHOE ABMKEHHE. Y cKopeHue. [IpsamMoinHeiiHoe paBHOYCKOPEH-
Hoe aBMkeHue. CKOPOCTh M MEPEMEILICHUE MPU MPSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBHXKEHUH.
KpuBonuneitnoe neuxkeHue. [[BuxeHue Tena, OpPOIIEHHOTO MOJ YIJIOM K TOpU3OHTY. PaBHO-
MEpHOE JIBIXKCHHE MO OKPY>KHOCTU. OCHOBHBIC XapaKTEPUCTUKUA PABHOMEPHOTO JABUKECHUS T10
OKPY’KHOCTH. Y CKOPEHHE MPU PABHOMEPHOM JIBHX)KEHHH 110 OKPYKHOCTH.

IIpakTnyeckne padoTsl

1. Pemenue 3aJga4 I10 TEMC «KunemaTukay.

Tema 1.2. IlunamMunka

Conep:xxanue yueOHOTro MaTepuia

3aKOH MHEpPLUU U sBJICHHE MHepuuu. MHepuuanpHele cUCTEMBI OTCUETA U NEpBBIN 3akoH Hbro-
tToHa. [IpuHnun otHocurensHOoCcTH ['aymnes. Mecto denoBeka Bo Bceenennon. ['eonenrpuye-
ckasg cucremMa Mmupa. ['ennoneHTtpuyeckas cucrema mupa. B3aummopeiictBus u cunbl. Cuna
ynpyrocty. 3akoH ['yka. M3mepenue cuil ¢ moMouibio cuibl yrpyroctu. Cuma, yCKopeHue, Mac-
ca. Bropoit 3akoH HerotoHa. [Ipumepsl npuMeHenust BToporo 3akoHa HerotoHa. Tperuit 3akoH
Hprorona. [Ipumepsl npuMeHeHus TpeThero 3akoHa HproTOoHA. 3aKOH BCEMHPHOTO TATOTEHHS.
I'paBuTanmonHas nocrostHHast. Cuna TsokecTd. J[BUykeHue 1moja AelcTBUEM CHII BCEMUPHOTO TH-
roteHus. J[BukeHue HCKYCCTBEHHBIX CIIYTHMKOB 3eMJIM M KocMuYeckux KopaOieil. Ilepas
KOCMHYECKask CKOpOCThb. Bropas kocmudeckas cCkopocTs. Bec 1 HeBecoMocTh. Bec mokosiuero-
cs tena. Bec tena, auxymierocs ¢ yckopenuem. Cuibl Tpenusi. Cuna TpeHus ckoybxenus. Cu-
na TpeHus nokos. Cuna Tpenust kaueHus. Cusa cCONpOTUBIIEHUS B )KUAKOCTAX U rasax.

IIpakTuyeckue padoTnl

2. Pemenue 3amaq mo teMe «J{mHamMuka.




HanmenoBanne pa3aciio
n TEM

Coneprkanue yueOHOTro MaTepuaa, 1adopaTopHble PadOThI U MPAKTUYCCKHUE 3aHSATHSI, CAMO-
cTosATeNbHAs paboTa oOydaronmxcs, KypcoBas pabota (IpOeKT) (eciu npedycmompervi)

O0BeM
4acoB

YpoBeHb
OCBOCHHMSI

Tema 1.3. 3akoHbI coxpa-
HEHUsl B MeXaHUKe

Conep:kanue y4eOHOT0 MaTepujia

Nmnynbce. 3aKoH coxpaHeHus: umnylibca. PeaktuBHoe nBrkeHue. OcBoeHue kocMoca. MexaHu-
gyeckas pabora. MomrHocTh. PaboTa cuit TsyKeCTH, yIpYrocTd M TpeHus. MexaHudeckas dHep-
rust. [ToTrennmanpHas sHeprus. Kuaetndeckas sHEprus. 3aKOH COXpaHEHUS YHEPTUH

Tema 1. 4. CtaTuka

3anaum cratuku. AOCOTIOTHO TBepAoe Teio. [IepeHoC TOUKH MPUIIOKEHUS CHIIBL, AeHCTBYIOMICH
Ha TBepnoe Teso. PaBHoBecue Tena noj aeicTBreM Tpex cuil. OOuiue ycaoBUs PaBHOBECHS.

Pazpnen 2. MoaekyaspHasi
¢pusuxa. TenioBble sABJIE-
HUA

Tema 2.1. MoJjiekyasipaast
¢puszuka

Conep:xxanue yueOHOIro MaTepua

OcHOBHBIE MOJOXKEHUS MOJIEKYISIPHO-KUHETHYecKoi Teopuu. OCHOBHAs 3a/1aya MOJIEKYJISIPHO-
kuHeTndeckoil Teopuu. KonmdectBo BemectBa. Temmeparypa u e€ uaMepeHue. AOCOMOTHAS
niKana temmneparyp. I'azoBbie 3akoHbl. M3omporiecchl. YpaBHEHUE COCTOSHUS ra3a. Y paBHEHUE
Knaneiipona. Ypasuenue Menneneesa — Kuamnelipona. OcCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-
KUHETHUYECKOU TeoprH. AOGCONIIOTHAS TeMIIEpaTypa U CpeAHss KUHETUUECKask YHEPIUs MOJIEKYII.
Cxopoctu Monekyi. Coctosiaus BemiecTBa. CpaBHEHHUE Ta30B, )KUAKOCTEH U TBEPABIX Ten. Kpu-
CTaJUIbl, aMOp(HBIE TeJA U )KUJKOCTH.

Tema 2.2. TensioBbie AB-
JeHUA

Conep:xxanue yueOHOT0o MaTepuja

Buytpennss sneprust. CriocoObl n3MeHeHus BHyTpeHHel sHeprun. Konndectso temnotsl. [lep-
BBIM 3aKOH TEpMOJAMHAMUKHU. TernoBele ABUraTesn. XOoJ0AWIbHUKY U KOHAUIMOHEPHL. BTopon
3aKOH TepMoArMHaMHKH. HeoOpaTuMOCTh MpoIecCOB U BTOPOW 3aKOH TEPMOJMHAMUKH. DKOJIO-
TMYECKMM M BHepretmdeckuil kpusuc. OxpaHa okpyxkaroueil cpenbl. Da3oBble MEPEXOMBI.
[InaBnenune u kpucraumzanus. Mcnapenne n kongeHcanus. Kunenue. BiaxHOCTb, HACHIIEH-
HbI! ¥ HEHACBILICHHBIN nap.

JlaGopaTopHbie padoThI

1. «Onpenenenne yneapHON TEMIIOEMKOCTH TBEPIOTO BEIIECTBAY.

2. «OnpeaeneHI/Ie OTHOCHTEIIFHOU BJIAXKHOCTH BO31yXa».

IIpakTuyeckue padorTnl

3. Pemenue 3amau mo reme «MouekyinsapHas pusnka. TermoBbie sSIBICHUS.




HanmeHnoBanue pasnenon Copep:xanue yueOHOro MaTepuana, 1aboparopable pabOThI U MPAKTUUYECKHE 3aHITHSI, CaMO- O6beM YpoBeHb
U TEM cTosATeNbHAs paboTa oOydaronmxcs, KypcoBas pabota (IpOeKT) (eciu npedycmompervi) 4acoB OCBOCHHMSI
Pa3gen 3. OcHOBEI dJ1eK- 7
TPOAMHAMUKHU
Tema 3.1. Duekrpocratu- | Coaepxkanue yueOHOro MaTepuia
ka [Ipupona snekrpruyectBa. Poiib 3yIeKTpUUECKUX B3aUMOACHCTBUM. J[Ba pojia 3JIEKTpUUECKHUX
3apsiioB. Hocurtenu anekTpudeckoro 3apsiia. BzaumoaeicTBue 35eKTpUuuecKux 3apsaoB. 3aKOH
Kynona. Dnexkrpuueckoe noie.
Tema 3.2. 3akoHbI MOCTO- | DnekTpuyeckuii Tok. Mcrounuku noctostHHOro toka. Cuna Toka. [[efcTBUS 3JE€KTpUYECKOro 5 1
SIHHOTO TOKAa TOKa. DJIEKTPUUECKOE CONPOTUBIEHUE U 3akoH OMma misg ydactka unenu. IlocienoBarenbHoe U
NapajuleJIbHOE COEUHEHMS TPOBOAHUKOB. M3MepeHus cuibl Toka U HanpsbkeHus. Pabora Toka
u 3akoH J[xoyns — Jlenua. MomtHocts Toka. DJIC ucrounuka Toka. 3akoH OMa il MOJHOM
LENU.
JlabopaTopHbie padoThI
3. «M3yueHue nocneoBaTeNIbHOTO U MAPAIJIENbHOIO COEUHEHUS IPOBOIHUKOBY. ! 2
Tema 3.3. DaexkTpudecknii | Conep:xxanue yueOHOro MaTepujia
TOK B PasJMIHBIX CPEAAX | pexrpyyeckas IPOBOAMMOCTD PA3IMYHBLIX BELIECTB. DJIEKTPOHHAs IPOBOJMMOCTH METAILIOB.
CBepxnpoBoAUMOCTh. [lomynpoBOgHUKU. DNEKTpUYecKHil TOK B moaymnpoBoaHukax. CoO-
CTBEHHAsI U TIPUMECHAsI TIPOBOJUMOCTH MOIYNPOBOAHUKOB. [lomynpoBogHukoBeIi auoj. Tpan- 1 1
3UCTOPBI. DIEKTPUUYECKUA TOK B Bakyyme. Jlnona. DNEeKTpUYEeCKUH TOK B KUIAKOCTAX. 3aKOH
AJIEKTPOJIN3A. DIEKTPUUECKUN TOK B razax. Pa3psiapl.
Tema 3.4. MarnutHoe mo- | B3aumoneiictBue TokoB. BexTop MarHuTHOM MHAYKUUH. JIMHMKM MarHUTHOM MHAyKuuu. Cuna
Jje AmMriepa. DneKTponu3MepHuTeNnbHble Tpubopsl. I poMkoroBopurens. MarHuTHble CBOMCTBA Bellle-
ctBa. Cuia Jlopenua.
Tema 3.5. Duexrpomar- OTKpBITHE DJIEKTPOMArHUTHOM MHAYKIMU. MarnuTHbld 1oToK. IIpaBmiio Jlenua. 3akoH anek-
HUTHasl UHAYKIHUS TPOMarHUTHOM MHAYKIMHU. BuxpeBoe snektpuueckoe nose. IC uaaykiuu. CaMOMHIYKIIHS. 2 1
NunyktuBHOCTE. [IprHIMT neficTBus snexTporeHeparopa. [lepemennsiit Tok. Tpancdopmarop.
[TpousBoncTBO, nepenaya U morpedieHue 3aekTposHepruu. [Ipobiembl sHEpProcOepex eHus .
TexHuka 0e30MacHOCTH B OOpaIeHUH C 3JEKTPUUECKUM TOKOM. DHEPrusi MAarHUTHOTO OIS TO-
Ka. DJIIEKTPOMarHUTHOE MOJie. DIEKTPOMArHUTHBIE BOJIHBI.
IIpakTuyeckue padoTbl | 5

4. Pemenwe 3amaq «OCHOBBI AJIEKTPOIUHAMUKIY.




HaumeHnoBanue pa3zaenon Copep:xanue yueOHOro MaTepuana, 1aboparopable pabOThI U MPAKTUUYECKHE 3aHITHSI, CaMO- O6beM YpoBeHb
U TEM cTosATeNbHAs paboTa oOydaronmxcs, KypcoBas pabota (IpOeKT) (eciu npedycmompervi) 4acoB OCBOCHHMSI
Pa3pen 4. Kosaedoanus n 5
BOJIHBI
Tema 4.1. Mexannueckue | CoaepkaHue yueOHOro MaTepuia
Ko.ledanust Kone6anus: cBoOOIHbBIE, BBIHYXKICHHbIE, FAPMOHUYECKHE. YCIIOBHSA BO3HHMKHOBEHMs KoJeOa- i i
Huil. Pesonanc. Maremarnyeckuit mastTauk. Dasa, aMIUIMTY/Ia, 4aCTOTA KOJICOAHU.
JlabopaTopHbie padoThI
4. «MccnenoBanne 3aBHCUMOCTH MEpHOJia KoJIeOaHW MasTHUKA OT JUTMHBI TI0J[BECa M U3Mepe- 1 )
HUE YCKOPEHHUS MaJICHHs C TOMOUIBI0 MasTHUKA»
Tema 4.2. DaekTpomar- Conep:xxanue yueOHOT0 MaTepuja
HUTHbIE KOJIe0aHust KonebGarenbubiii kouTyp. Ilepron cBOGOAHBIX SIEKTPOMATHHTHBIX KoneOaHui. IlepeMeHHbIH
anekTpuyeckuit Tok. Kongencarop. Karymka. I'eneparop. ABTokosne6anusl.
Tema 4.3. IlpousBoacrBo, | Tpanchopmaropsl. [lepenaua srekTpruuecKol IHEPTUH. 1 1
nepeaaya, u HCIoJIb30Ba-
HHE YJIEKTPHYECKOH IHep-
rumn
Tema 4.4. Mexannueckune | BoaHOBBIC siBieHMs. PacmpocTpaHeHue BOJH B PaslIWYHBIX cpelax. MexaHWYeCKHe BOJIHEIL
BOJIHBI 3Byk. Bunbl BoiH. YpaBHeHHE rapMOHHYECKON BOJHBL. PelieHue 3aqad Ha OmpeielieHne CKOo-
POCTH pacipOCTpaHEHUS BOJHBI U JJIMHBI BOJHBI. CBOMCTBA MEXaHUYECKHUX BOJIH: HHTEPHEPEH-
s, Tudpakiys, 3aK0H paclpoOCTPAHEHHUS. 1 1
Tema 4.5. DaexkTpomar- BonHoBBIe siBiieHMs. PacmpocTpaHeHue BOJH B Pa3slWYHBIX cpelax. MexaHWYeCKHe BOJIHEIL.
HHUTHBIE BOJTHBI 3Byk. Bunbl BoiH. YpaBHeHHE rapMOHHUYECKON BOJHBL. PelieHue 3ajad Ha OmpeielieHne CKOo-
POCTH pactpOCTpaHEHUS BOJHBI U JUIMHBI BOJHBL. CBOWCTBA MEXaHUYECKHUX BOJIH: HHTEPEPEH-
s, Tudpakims, 3aKOH paclpoOCTPAHEHUS.
IIpakTnueckue padboTsI
5. Pemntenue 3amayq «KoseOaHusa ¥ BOJIHBI. 1 2
Pasznea 5. OnTuka 5
Tema 5.1. CEETOBLIE BO/L- Copepxxanue y4eOHOro Mmarepujia }
Cxopocth cBeTa. 3akoH npenomiieHus cBeta. [Ipunamun ['roirenca. Jlunza. [loctpoenune mn3006- 2

HbI

paxkenunii. Untepdepennms, nudpakuus, aucnepeus, noiaspusanus ceera. IlonepedyHocTs cBe-




HaumenoBanue pa3nenos Coneprxanue yueOHOro MaTepuaia, J1adopaTopHble pabOThl U IPAKTUYECKUE 3aHATHSI, CaMO- Ob6wvem | VYpoBeHb
U TEM cTosATeNbHAs paboTa oOydaronmxcs, KypcoBas pabota (IpOeKT) (eciu npedycmompervi) 4acoB OCBOCHHMSI
TOBBIX BOJIH.
JlaGopaTopHbie padoThI
5. «M3mepeHne nokazares MPEeJIOMIICHHS CTEKIIa. 1
6. «OnpezneneHyre oNTUYECKOH cribl U (POKYCHOTO PacCTOSHUS COOMPAIOIIEH JINH3bI. 1
Tema 5.2. Duementsl Teo- | ConepxaHue yueOHOro Marepujia
PUH OTHOCHTEJILHOCTH [IpuHIMn OTHOCUTEALHOCTH. [1OCTYIaThl U CIEACTBHS M3 IPHMHIMIA OTHOCHTEILHOCTH. Pes-
TUBHCTCKAasl JUHAMMKA. 1 1
Tema 5.3. U3nydeHus u Buas! nznnydyennii. Buasl criektpos. IlIkana 31eKTpOMarHuTHBIX BOJIH.
CHEKTPbI
Pa3nea 6. KantoBasi pu-
3MKa
Tema 6.1. CBeToBBIC Conep:xanue yueOHOIro MaTepujia
KBaHTBI ®orosdpdexr. 3akonsl horodsddexra. IMocrosunas Ilnanka. KpacHas rpanuia porospdekra.
DOTOH.
Tema 6.2. Atomuas ¢pu- Mogens atoma Tomncona. Ctpoenue atoma. OnbiTel Pesepdopna. [Toctynatsl bopa. JIuneitua-
3MKa ThI€ CIIEKTPBI HCIYCKAHMsSI U MTOTJIONEHUSI. 2 1
Tema 6.3. ®uznka atom- | M3oronsl. Y nenbHas sHeprus cBa3u. PaguoaktuBHocTh. Anbga-, 6eta-, raMMa- U31ydeHus. 3a-
HOTIO si/Apa KOH paJO0aKTHUBHOIO pacnaja. SlaepHble U TepMOsAepHbIE PeaKIuu.
Tema 6.4. DiieMeHTapHble | XapakTEpUCTUKA U KJIACCU(PUKALUS DJIEMEHTAPHbIX YaCTHUII.
1acTHIBI IpakTuyeckne padoTsl
2
6. Pemienue 3ana4 « 9neMEHTapHbIC YaCTULIBD). 1
Py0exHblii KOHTPOJIB Ne 2
BNOJIOI'us 66
Pazpea 1. 2
Buosorus —

COBOKYIIHOCTb HAYK
0 KUBOIi mpupoje.




HanmeHnoBanue pasnenon Copep:xanue yueOHOro MaTepuana, 1aboparopable pabOThI U MPAKTUUYECKHE 3aHITHSI, CaMO- O6beM YpoBeHb
U TEM cTosATeNbHAs paboTa oOydaronmxcs, KypcoBas pabota (IpOeKT) (eciu npedycmompervi) 4acoB OCBOCHHMSI
Conep:kanue y4eOHOT0 MaTepuaJia
1. XKuBas nmpuposa kak 00bEKT U3ydeHus Onosioruu. MeTobl UcciieJOBaHUsI )KUBOI PUPOIBI B
Tema 1.1. Ouooruu. . |
MeToabl HAYYHOT 0 2. Onpenenenue xxu3Hu. OCHOBHBIE MPU3HAKU KUBOTO. Y POBHHU OpraHU3alUU KU3HU. MeTobI
MO3HAHUS B OMOJIOTHH. n3ydeHus 6uosoruu. 3HaueHue OHOIOTHH.
IIpakTHYeckue 3aHATHSA 1 5
1. YpoBHU opraHu3alyy >KUBOW MaTEpPHUH.
Paznea 2.
Kuerka 18
Tema 2.1. Coaep:xanue yueOHOro MaTepuaJia 2
Hcropust usydenust 1. OcHoBHBIE NONIOKEHUS KIeToYHOU Teopun. KiieTka - cTpykTypHO-(DyHKIIMOHAIbHAS (311e- 1
KJIICTKH. MEHTapHas1) eIMHULA )KU3HU.
Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia
CTpoeHune KIETKH. 1. [IpokapuoThl U 3yKapHOTHI - HU3LIME U BBICILINE KJIETOUHbIE OpraHu3Mbl. OCHOBHBIE CTPYK-
TYpHbI€ KOMITIOHEHTHI KJIETKH 3YKapHOT. 5 1
2. Knerounoe aapo. @yHkuus sapa: XpaHeHUE, BOCIIPOU3BEACHUE U Tepejadya HacJIeICTBEHHOU
MH(OpMaLlUH, PETYISIIHS XUMUYECKOW aKTUBHOCTH KJIETKH.
3. CtpykTypa U GYHKLIUU XPOMOCOM. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
IIpakTHYeckue 3aHATHSA:
1. «OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKW». CTpOeHHE KJIETKH, OCHOBHbBIE OPraHOM bl U
ux QyHKIUM. 3 2
2. «CpaBHEHHE CTPOEHUS KJIETOK PaCTEeHUH U )KMBOTHBIX». HabmtoieHne KJeTok pacTeHui u
JKUBOTHBIX MOJ] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIMpENapaTax U UX OMHCAHUE.
Tema 2.3. Copaepxxanue y4yeOHOro MaTepuasa
Buonoruueckoe 1. Heopranuueckue BemiecTBa B COCTaBe KJIETKH. Posib BOJbI KaK pacTBOPUTEIIS U OCHOBHOTO
3HAYEHHUE KOMIIOHEHTa BHYTPEHHEN Cpeibl OPraHNU3MOB. 4 1
XUMHUYECKUX 2. Yraeroapl u unuabl B kietke. CTpykrypa u Ouonorudeckue Gpyuakmuu 20 6enkos. CTpoeHue
3JIEMEHTOB. HYKJIEOTHJIOB U CTpYyKTypa noiaunykiaeotnauslx nene [JHK u PHK, AT®.
Tema 2.4. Copepxxanue yueOHOro MmaTepuasa 4 1

Bupycs! u 6akrepuodaru.

1. HexneTouHoe cTpoeHHe, KU3HEHHBIM LUKII U €T0 3aBUCUMOCTD OT KJIETOYHBIX ()OpM KU3HH.




HaumeHnoBanue pa3zaenon Copep:xanue yueOHOro MaTepuana, 1aboparopable pabOThI U MPAKTUUYECKHE 3aHITHSI, CaMO- O6beM YpoBeHb
U TEM cTosATeNbHAs paboTa oOydaronmxcs, KypcoBas pabota (IpOeKT) (eciu npedycmompervi) 4acoB OCBOCHHMSI
2. Bupycsl - Bo30yauTenu nHGEKIUOHHBIX 3a001eBaHMii; OHATHE 00 OHKOBUpYcax. Bupyc
ummyHoaedunura genoseka (B1Y). [Ipodunaxtuka BUY-undexnnn.
Paznea 3.
20
Opranusm
Tema 3.1. Conep:xanue yueOHOTro MaTepuaJia:
Opranusm — efuHoe 1enoe. | 1, Muoroobpasue oprannszmMoB. OOMeH BEIIECTBOM M SHEPIHEN ¢ OKPYKAIOLIEN CPeIon Kak He-
00X0/TMMO€ YCIIOBUE CYIIECTBOBAHUS KUBBIX CHCTEM.
2. CriocoOHOCTh K CAaMOBOCIIPOM3BEACHUIO - OJIHA M3 OCHOBHBIX OCOOCHHOCTEH >KHMBBIX Opra- 2
HU3MOB. JleneHue KJIeTKH - OCHOBa POCTa, Pa3BUTHUSI U PA3MHOXKEHUs OpraHu3MoB. becronoe 1
pasmHoxenue. [10710Boit mpouecc u monoBoe pazmMHoxkenne. OmIo010TBOpEeHHE, ero OHoIoTnye-
CKOE 3HAYCHUE.
Tema 3.2. Coaep:xxanue yueOHOro MaTepuaJia
[Tonsitue 1. [TonsiTrie 06 MHAMBUAYAIBHOM (OHTOTEHE3), SMOPUOHAIBHOM (SMOpHUOTeHe3) U TOCTIMOPHO-
00 WHANBUAYAIIbHOM, HaJIbHOM pPa3BUTHHU. o) 1
SMOPHOHAIBHOM H 2. UanuBuayaspHOE pa3BUTHE YEJIOBEKA M €T0 BO3MOXKHBIE HAPYIIICHHUS.
oCTAMOPHOHAIEHOM
pa3BUTHH.
Tema 3.3. Copeprxanue y4eOHOIro MaTepuasa
OO0uue 1. O61mue npeacTaBieHNs O HACAEACTBEHHOCTH U U3MEHUMBOCTH. ['eHeTnueckass TepMUHOJIOTHS
MIPEJICTABICHUS O Y CHMBOJITHKA.
HACJIEICTBEHHOCTH 2.3akoHOMepHOCTH HacienoBaHus. HacinenoBanue npusHakoB y yenoBeka. [lonoBeie xpomoco-
M N3MCHYMBOCTH. MBI CIeIeHHOE ¢ ITOJIOM HaclIeIOBaHue.
3. HacnenctBenHble 0o0Jie3HM 4YeloBeKa, UX MpUYUHBI U mpodunaktuka. CoBpeMeHHbIE Mpe- 10 I
CTaBJICHHS O I'€HE U TEHOME.
4. 'eneTnueckre 3aKOHOMEPHOCTH U3MeHUnBOCTH. Knaccudukanus ¢popM U3MEHYMBOCTH.
5. BinsiHMEe MyTareHoB Ha OpraHu3M YeJIO0BeKa.
PyOesxxkHblii KOHTPOJIb Ne3
Tema 3.4. Copepxxanue yueOHOIro MaTepuasa
HpeHMeT, 3aJa4M 1 METOIbI | 1. HpeJ:[MeT, 3aJla4l U METOJbI celeKIuU. I eHeTnueckue 3aKOHOMEPHOCTH CEJICKILIMH. 4 1

CCJICKIIMH.

2. Yuenue H.W. BaBuioBa o 1ieHTpax MHOrooOpa3us U MPOUCXO0XKICHHS KYIbTYPHBIX paCTEHUI.




HaumeHnoBanue pa3zaenon Copep:xanue yueOHOro MaTepuana, 1aboparopable pabOThI U MPAKTUUYECKHE 3aHITHSI, CaMO- O6bem | YpoBeHb
U TEM cTosATeNbHAs paboTa oOydaronmxcs, KypcoBas pabota (IpOeKT) (eciu npedycmompervi) 4acoB OCBOCHHMSI
3. buoTexHonorus, ee TOCTHKEHUS, IePCIEKTUBBI Pa3BUTHSL.
IIpakTnyeckne 3aHATHSA:
1. Pemienue aneMeHTapHbIX T€HETUYECKUX 3a/1au. ) )
2.AHanu3 M OIEHKA 3TUYECKHUX ACIIEKTOB Pa3BUTHUSI HEKOTOPBIX HCCIIEIOBAaHUNA B OMOTEXHOJIO-
TUH.
Pa3nea 4. Bug 12
Tema 4.1. Conep:xanue yueOHOIro MaTepuaJia
OBOJIIOLMOHHAS] TEOPHS. 1. DBONIOIIMOHHASA TEOPUS U €€ POJib B OPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYUHOM
KapTUHBI Mupa. Bun, ero kpurepuu. [lomymnsiuyst kKak CTpyKTypHasi €AMHUIIA BUJA U SBOJIIOIUH.
2 1
2. Cunrerndeckas teopust spomonuu (CTO). JBrkyIiye CUIlbl 3BOJIIOLUU B COOTBETCTBUHU C
CTD. Pesynbratel sBomtonuu. [I[pudnHbI BBIMUPaHUS BUIOB.
IIpakTH4yeckue 3aHATHS: ) )
1. Oniucanme ocoOeilt BuAa Mo MOpQPOIOTHIECKOMY KPUTEPHIO.
Conep:xxanue yueOHOro MaTepuaJia
g:g;/i:é;m BOJTIOLLHIL 1.CoxpaHeHnue MHOrooOpasus BUJI0B Kak OCHOBav YCTOWYHBOTO Pa3BUTHUSA 6H0f(1)epI>I. 2 1
2. [IpnunHbl BBIMUpaHUs BUJI0B. bruonornyeckuii mporpecc nu 6MOJI0rH4ECKH perpecc.
Tema 4.3. Conep:xanue yueOHOro MaTepuaJia
['urnote3bl TPOUCXOKIACHHS | 1. [UIOTE3BI IPOUCXOKICHUS JKU3HHU. Y CIIOKHEHHIE KMBBIX OPraHU3MOB Ha 3eMJie B IIPOIiecce ) 1
KU3HA HBOJIFOLIMHA. AHTPOIIOTEHE3 U €0 3aKOHOMEPHOCTH.
2. Jloka3aTesbCTBa POJICTBA YEIOBEKA C MIEKOMUTAIOIIUMU )KUBOTHBIMH.
IIpakTHyeckne 3aHATHA:
1. AHanu3 1 OIIEHKA Pa3JInYHbIX TUIIOTE3 POUCXOKICHUS KU3HHU. 4 2
2. AHanu3 ¥ OLEHKA PA3JINYHBIX TUIIOTE3 MPOUCXOKIEHHS YEIOBEKa.
Pa3nea 5. Jkocucrembl 12
Tema 5.1. Conep:xxanue yueOHOro MaTepuaJia
[peamer u 3a1a4u KO0~ 1. [IpenMeT ¥ 3a1a4u SKOJIOTUH: yYEHHE 00 SKOJIOrMUecKHX (hakTopax, ydeHHe 0 cooOuiecTBax
THH. OpPraHu3MoOB, yueHHe o 6rocdepe. IKosorudeckue GakTopbl, 0COOEHHOCTH X BO3AECHCTBHSL.
2 1

2. Dkonorudeckas xapakrepuctuka Buaa. [lonstue 06 skomornyeckux cucreMax. [lenu nura-
HUS, TpOPUUECKHE YPOBHU. BHOreo1eno3 kak 3KocucTema.




HanmenoBanne pa3aciio
n TEM

Coneprkanue yueOHOTro MaTepuaa, 1adopaTopHble PadOThI U MPAKTUYCCKHUE 3aHSATHSI, CAMO-
cTosATeNbHAs paboTa oOydaronmxcs, KypcoBas pabota (IpOeKT) (eciu npedycmompervi)

O0BeM
4acoB

YpoBeHb
OCBOCHHMSI

IIpakTnyeckue 3ansaTus

1. CocraBieHue cxeM Iepeiauy BELECTB U SHEPTUu (Lienel MuTaHus).

2

Tema 5.2.
Bbuocdepa - rmodbanpHast
HKOCUCTEMA.

Conep:kanue y4eOHOT0 MaTepuaJia

1. Yuenue B. U. Bepnanckoro o 6uocdepe. Poib sxuBbIx opranu3moB B onocdepe. bromacca.

2. buonoruueckuii KpyroBopot (Ha mpuMepe KpyroBopoTa yriaepozaa).

3. OcHoBHbIE HampaBJIeHHs BO3ICHCTBUS YellOBeKa Ha Ouocdepy.

4. Tpancdopmarusi eCTeCTBEHHBIX dKOJIOTHYECKHX crcTeM. OCOOEHHOCTH arpo’KOCHUCTEM
(arporeHo30B).

HpaKaneCRue 3aHATHUSA

1. CpaBHUTENbHAS XapaKTEPUCTUKA IPUPOJHBIX 3KOCUCTEM U arpO’KOCUCTEM CBOE MECTHO-
cti. CocTaBeHHe CXEM Mepe/lauy BelleCTB M SHEpruH (1iened nUuTaHusl).

2. Penienue 3K0I0rM4ecKux 3a1a4. AHAIU3 U OLICHKA MOCIIEACTBUM COOCTBEHHOU AEATENbHOCTH
B OKpYJKaroIllel cpejie, TI00aIbHBIX SKOJIOTHYECKHUX MPOOJIEM U IyTEH MX PEIICHUsI.

Py0e:xHblii KOHTPOIb Ne 4

JuddepeHupoBaHHBIN 3a4eT

HUTOIO:
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3. YCJIOBUS PEAJIM3AIIMY YYESHOM JUCIUIIINHBI
3.1. TpebGoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanus nporpaMmbl JTUCHUIUIMHBI TpEOyeT HAIWYUsl yueOHOTro KaOu-

HeTa «DU3UKM».

O6opynoBanue yueOHOro KabUHeTa:

- TOCA/IOYHBIE MECTAa MO0 KOJTMYECTBY 00yUYaIONTNXCS;

- pabouee MecTo mpenojaBaTess (CTO, KOMIIBIOTEp, HHTEPaKTUBHAS JOCKA);

- HarJsigHbIe MocoOus (Y4eOHHMKH, OTOPHBIE KOHCTEKTHI-TUIAKATHI, CTEHIBI, Kap-
TOYKH, pa3TaTOYHBIA MaTepHal, KOMILIEKTHI JTJa00OpaTOPHBIX PaboT);

TexHruecKkue cpeacTsa 00ydeHus:

- KOMITBIOTEP C JTUICH3MOHHBIM MPOTPAaMMHBIM 00ECIICUEHHUEM;
- maboparopus (pu3mar);

- MYJIbTUMEIUNHBIN IPOEKTOD;

- IPE3CHTALNH.

3.2. UudopmanmnonHoe odecnevyenne o0yueHust

Ilepeyenb pexkomMeHAyeMbIX y4eOHbIX M3aaHUil, UHTepHeT-pecypcoB, A0M0.JI-
HHUTEJbHO JINTEPATYPHhI

OCHOBHBIC HCTOYHHUKH:

l.

Aizeniion, A. E. ®u3uka: yueOHHK U MPAKTUKYM JJII CpeaHero mpodeccuo-
HanpHOTO 0OpazoBanusi / A. E. Aitzeniiod. — Mocksa: U3gatenscTtBo FOpaiit,
2019. — 335 c. — (Ilpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-
00795-4. — Texkct: osnektponnbii //  DOBC  HOpaitt [caiiT]. -
URL: https://www.biblio-online.ru/bcode/436537

['opnau, B. B. ®usuka: yueOHoe mocobue Jijisi cpeiHero npodhecCuOHAIBHOTO
obOpazoBanus / B. B. I'opnau. — 2-e u3z., ucnp. u nomn. — Mocksa: M3narens-
ctBo HOpaiit, 2019. — 215 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN
978-5-534-09366-7. — Tekct: smektponnblii // OBC HOpait [caiiT]. —
URL.: https://www.biblio-online.ru/bcode/438590

[Tpomkun, C. C. Mexanuka, TEpMOJMHAMUKA W MOJIEKyJsApHas (usuka.
COopHuk 3ama4: yuyeOHOE MocoOue I cpeaHero npohecCHoHalIbHOro odpa-
soBanus / C. C. [Ipomkun, B. A. CamoneroB, H. B. Humenckuii. — 2-¢ usn.,
uctp. u aomn. — Mockpa: UznarensctBo FOpaiit, 2019. — 467 c. — (Ilpodeccu-
oHasibHOE 0Opa3zoBanue). — ISBN 978-5-534-04774-5. — TekcT: 37€KTPOHHBIN
// 9BbC ¥Opaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/438839
Bacunesckas, E. V. Heopranuueckas xumusi [DIEKTPOHHBIN pecypc]: yueo-
Hoe nocobue / E. U. Bacunesckas, O. 1. Ceuxo, T. JI. llleBioBa. — Dnek-
TPOH. TEKCTOBBIE JaHHbIE. — MuHCK: PecnyOnukaHCKui HHCTUTYT Tipodheccu-
oHanbHOrO o6Opaszomanusi (PUIIO), 2015. — 248 c. — 978-985-503-488-0. —
Pexxum noctyna: http://www.iprbookshop.ru/67664.html

Kum, A. M. Opranndeckast Xumusi [ DIEKTPOHHBIN pecypc]: yuebHoe mocobdue
/ AM. Kum. — DnextpoH. TekcToBble ganHbie. — HoBocubupck: Cubupckoe
YHUBEPCUTETCKOE M3AaTeNbCTBO, 2017. — 844 c. — 978-5-379-02004-0. — Pe-
UM gocrtyna: http://www.iprbookshop.ru/65281.html

Koznosa U.U., buonorus [Dnekrponusiii pecypc] : yueonuk / N.W. Kosnosa,
N.H. Bonkos, A.I'. Myctadun - M. : TD0TAP-Menua, 2015. - 336 c. - ISBN



https://www.biblio-online.ru/bcode/436537
https://www.biblio-online.ru/bcode/438590
https://www.biblio-online.ru/bcode/438839
http://www.iprbookshop.ru/67664.html

978-5-9704-3440-6 Pexxum JOCTyIA:
http://www.studentlibrary. ru/b001</ISBN9785970434406 html

Jletyta, C. H. ®usuka [DnexTpoHHbIi pecypc]: yuedHoe nocodue / C. H. Jle-
TyTa, A. A. Hakak. — DneKTpoH. TeKCTOBBIE HaHHbIe. — OpeHOypr: OpenOypr-
CKMil rocyaapctBeHHblli yHUBepcuretr, ObC ACB, 2016. — 307 c. — 978-5-
7410-1575-9. — Pexum noctyma: http://www.iprbookshop.ru/78852.html
Xamurosa, A. N. Opranndeckas xumus Juist ctyaeHToB CIIO [DnexkTpoHHbIN
pecypc]: yaeoHnoe ocobue / A. Y. Xamutona, T. E Byceiruna, JI. P. Caduna.
— DNEeKTpOH. TeKCTOBbIE JaHHbIe. — Ka3zanb: KazaHckuii HallMOHAIBHBIN HC-
CJIeI0BaTEIbCKUI TEeXHOJOTHUEeCKUd yHuBepcuret, 2016. — 172 ¢. — 978-5-
7882-1938-7. — Pexum noctymna: http:// www.iprbookshop.ru/80239.html

I[OHOJIHI’ITQJILH])IC HCTOYHUKMH:

l.

*

10.

11.

Ponnonon, B. H. ®usuka mis koiwtemxkei: yaeOHoe mocodue Il CpeTHEero
npodeccuoHanbHoro obpazoanus / B. H. PoguonoB. — Mocksa: M3narensb-
ctBo FOpaiit, 2019. — 202 c¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN
978-5-534-10835-4. — Tekct: snektponnblii // OBC HOpaiit [caiiT]. —
URL: https://www.biblio-online.ru/bcode/431666

Kamamnukos, H. II. ®u3uka B 2 4. Yacte 1: yuyeOHUK W MPaKTUKYM IS
cpeanero npodeccuonanpHoro oopazosanus / H. I1. Kamammaukos, C. E. My-
paBbeB. — 2-€ u3A., ucnp. u Aomn. — Mocksa: U3parensctBo Opaitt, 2019. —
254 c. — (Ilpoeccuonansuoe obpazopanue). — ISBN 978-5-534-09159-5. —
Tekcr: anextponnbiii / DbC IOpaiir [caitt]. — URL: https://www.biblio-
online.ru/bcode/437216

Kanamaukos, H. I1. ®usuka B 2 4. YacTe 2: y4yeOHUK U MPAKTHUKYM JJIs
cpeaHero npodeccuonanpHoro oopaszosanus / H. I1. Kanamuaukos, C. E. My-
paBbeB. — 2-€ u3A., ucnp. u aomn. — Mocksa: M3parensctBo HOpaiit, 2019. —
244 c. — (ITpodeccuonanvuoe obpazopanue). — ISBN 978-5-534-09161-8. —
Tekct: anexktponnsiii // DbC FOpaiit [caiiT]. — URL: https://www.biblio-
online.ru/bcode/427269

Annpeena H.J[. buonorus. 10-11 knaccel: yueOH. yist 061ieo0pa3oBart. yupe-
XKIeH. yupexaeHuil (6azosbiil yposens) / H.JI.AnapeeBa. — M.: MHemo3uHa,
2012.

bensies JI.K., demvuun .M., boponun I[1.M. u np. buonorus (6a3oBbiit ypo-
BeHb). 11 kmacc. - M., 2014.

benses I.K., Hemvmmun .M., Ky3nemnosa JI.LH. u nap. buonorus (6a3oBbrit
ypoBenb). 10 kinacc. - M., 2014.

buonorus. PykoBocTBO kK pakTU4YeCKUM 3aHsATUsAM / o pen. B. B. Mapku-
HOH. - M., 2014.

buonorus: B 2 1. / mox pen. H. B. Speiruna. - M., 2014.

[Ma6puensa O.C. u np. Xumus. TecTsl, 3a1a4u U yIIpaXHEHUS: yuel. 0co-
oue. - M., 2014.

[Nabpuensn O.C. Xumus. [Tocodue ayst moaroroBku k EI'D: yueb. mocobue. -
M., 2014.

[Nabpuensn O.C. Xumus. [Ipaktukym: yue6. nocodue. - M., 2014,



http://www.studentlibrary.ru/book/ISBN9785970434406.html
http://www.iprbookshop.ru/80239.html
https://www.biblio-online.ru/bcode/431666
https://www.biblio-online.ru/bcode/437216
https://www.biblio-online.ru/bcode/437216
https://www.biblio-online.ru/bcode/427269
https://www.biblio-online.ru/bcode/427269

12.

13.
14.
15.
16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

[Nabpuensn O.C., JIsicora I'.I'. Xumus: kHura 1j1s npenojaBaress: yaeod. Me-
ToJ. mocobue. - M., 2014.

["abpuensa O.C., OctpoymoB WN.I'. Xumus nist nmpodeccuii U creruanbHO-
CTell COIMaIbHO- PKOHOMHYECKOTO M TYMaHUTApHOTO Mpoduieil: ydeOHHUK
JUISL CTY1. YIPEXKICHUH cpe. npod. oopazoBanus. M., 2014.

Enxuna JI.B. buosnorus. Bech mikobHbBINH Kype B Tabnumax. - M., 2013.
Epoxun KO.M. C60pHUK TECTOBBIX 3aJaHU 10 XUMHUU: yuel. mocodue ams
CTYI. YUpEeXKIeHU cpea. mpod. oopazoBanus. - M., 2014.

Epoxun IO.M. Xumus: 3agaum u ynpaxkHeHUs: yded. mocoOue mjis CTYI.
yupexeHuit cpes. mpod. odpazosanus. - M., 2014.

Wnbun B.A., Kynpssues B.B. Uctopus u metogonorust pusuku. - M., 2014.
Koncrantuno B.M., PezanoB A.I'., ®aneesa E.O. buonorusi: yueOHUK st
CTyA. yupexaeHui cpen. mpod. oOpazosanus / moa pen. B. M. Koncrantuno-
Ba. - M., 2014.

Ky3nenos, C. . CripaBouHUK 110 (pusnke [DIEKTPOHHBIM pecypc]: yueOHoe
nocobue s CIIO / C. U. Ky3nenos, K. . Poro3un ; mox pen. B. B. Jlapuo-
HOB. — DIJIEKTPOH. TeKCTOBbIe NaHHbIe. — CapatoB: [IpodobpazoBanue, 2017.
— 219 C. — 978-5-4488-0030-6. — Pexum JIOCTyMaA:
http://www.iprbookshop.ru/66399.html

Kypc no ¢popmynam. @usnka, XuMus, MaTeMaTrka [ DJIEKTPOHHBIN pecypc] /.
— DIIEKTPOH. TEKCTOBbIE AaHHbIe. — HoBocuOMpck : CHOMpPCKOE YHUBEPCUTET-
ckoe uznarensctBo, Hopmaruka, 2017. — 118 c. — 978-5-4374-0894-0. — Pe-
*uM gocrtyna: http://www.iprbookshop.ru/65259.html

Jlemesa, H. A. buonorusa. Tectbl 1j1s1 NIKONBHUKOB U aOUTYPUEHTOB [DJeK-
TPOHHBIA pecypc|: mocoOue A ydalluxcsl YYpEeKIEHHH OOLIEro CpemaHero
obOpazoBanus / H. A. Jleme3a. — DNeKTpOH. TEKCTOBbIE AaHHbIE. — MUHCK:
Brimitmas mkosa, 2014. — 368 ¢. — 978-985-06-2391-1. — Pexxum goctyna:
http://www.iprbookshop.ru/35468.html

O6mas ouonorus. Ipaktukym. 10-11 kmaccerl: yue6. mocobue miis o01ieoo-
pazoBatr. Opranuzarnuii: yriyon. ypoBeHb./I.M.JpiMmun, O.B.Cabinuna,
JI.B.Briconkas, ILM.boponun. -3-e uza. — M.: IIpocsemenue, 2017. — 143c.
Craponybues, B. A. EcrecrBo3nanmne. CoBpeMEHHBIC KOHIICHIIUU [JDJICK-
TpOHHBIA pecypc]: yueOHoe mocobue mnsa CIIO / B. A. CraponyOueB. —
DIIeKTPOH. TeKCTOBbIe AaHHbIe. — CapaToB: [IpodobpazoBanue, 2017. — 332 c.
—978-5-4488-0014-6.Pexxum nocryna: http://www.iprbookshop.ru/66386.html
Xumust [DIEeKTpOHHBIN pecypc]: yueoHoe nocobue /; coct. I'. FO. Boctpuko-
Ba, E. A. XopoxopanHa. — DIIEKTpPOH. TEKCTOBBIE TaHHbIE. — BopoHexk: Bopo-
HEXKCKUM TOCYNapCTBEHHBIM AapPXUTEKTYPHO-CTPOUTEIBHBIA YHUBEPCUTET,
OBC ACB, 2015. — 92 c. — 978-5-890040-579-1. — Pexum pnocrymna:
http://www.iprbookshop.ru/59133.html

XUMUSL: JJIEKTPOHHBIN y4eOHO-MeTOANUECKUid KoMIuiekc. - M., 2014.

HNuTepHeT-pecypcesbl:
www. biology. asvu. ru (Bcs 6uonorusi. CoBpemeHHas OMOJIOTHS, CTAThH,
www. chemistry-chemists. com/ index. html (3mexTpoHHBIN KypHaAT «XUMUKUA H

XUMUS).


http://www.iprbookshop.ru/66399.html
http://www.iprbookshop.ru/65259.html
http://www.iprbookshop.ru/35468.html
http://www.iprbookshop.ru/66386.html
http://www.iprbookshop.ru/59133.html

www. hemi. wallst. ru («Xumusi. O6pa3zoBaTeNbHBIA CAUT I NIKOJILHUKOB) ).

www. hvsh. ru (kypHan «Xumus B mkoje»). www.hij.ru (KypHa1 «XuMHs H
KU3ZHBY).

www. interneturok. ru («Bumeoypoku 1mo mpeameTaM IIKOJIbHON MPOTrpamMMBb»)

www. pvg. mk. ru (omumnuana «I[lokopu BopoOGseBbI TOphI»).

www.alhimikov.net (OOpa3oBarenbHbIN CAUT A7l HIKOJIBHUKOB).

www.chem.msu. su (3nexTpoHHas OMOIUOTEKA IO XUMUH ).

www.class-fizika.nard.ru («Kmaccuast mocka st mo0O03HATETBHBIXY ).

www.physiks.nad/ru («®u3nka B aHUMaIUIX ).



4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOU

JACHUTIIAHBI

KoHTpoJib 1 O1eHKa pe3yIbTaTOB OCBOCHUS yU4E€OHON JTUCUUIUIMHBI OCYIIECTBIISA-
eTCsl IIpenoaBaTesieM B MPOLecce MPOBEACHUS TPAKTUUYECKUX 3aHATUI U abopa-
TOPHBIX paldOT, TECTUPOBAHUS, & TAKKE BBINOJHEHUA 00YYarOIUMHCS UHIUBUIY-

aJbHBIX 3aJJaHUI, TPOEKTOB, UCCIICIOBAHUIA.

PesyabTaThl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbI 1 METOAbI KOHTPOJISI H
OLIEHKHU Pe3yJIbTaToOB 00y4e-
HHSA

e JINYHOCTHBIE:
- YCTOMYMBBIA UHTEPEC K UCTOPUU U TOCTHKECHUAM
B 00JIACTH €CTECTBEHHBIX HAYK, UYBCTBO TFOPJOCTH
34 pOCCHUNCKNE €CTECTBEHHBIEC HAYKH;
- TOTOBHOCTh K MPOAOJDKEHUIO 00pa3oBaHHs, MO-
BBIIIICHUIO KBaJIM(PUKALIMU B U30paHHOU mpodeccu-
OHAJIBHOM JEATENBHOCTH C HCIIOJIb30BAaHUEM 3Ha-
HUM B 00JIACTH €CTECTBEHHBIX HAYK;
- OOBEKTUBHOE OCO3HAHUE 3HAYMMOCTU KOMIIETEH-
IUA B 00JIACTH €CTECTBEHHBIX HAYK JUISl YeJIOBEKA U
o0miecTBa, yMEHHE HCHOJIb30BaTh TEXHOJIOTHYE-
CKU€ JIOCTUXKEHUS B 00J1aCTH (PU3UKHU, XUMUU, OHO-
JIOTUU JIJISl TOBBIIIEHHUS] COOCTBEHHOTO MHTEJIEKTY-
JIBHOTO Pa3BUTHUSL B BBIOpaHHOW MpodeccuoHab-
HOM JIeSITeIbHOCTH;
- YMEHHME NPOaHAJIU3UPOBATh TEXHOTEHHBIE TIO-
CJIEACTBUS [IJIi OKpYKarolleu cpebl, ObITOBOM U
MIPOU3BOICTBEHHOM €ATETbHOCTH YEJIOBEKA;
- TOTOBHOCTh CaMOCTOSITEJIbHO J00BIBaTh HOBBIE
JUIs ce0sl eCTECTBEHHO-HAYYHbIE 3HAHUSI C MCIIOJb-
30BaHUEM [IJI1 3TOTO JIOCTYIHBIX UCTOYHHKOB WH-
dbopmaruu;
- YMEHME YIPABJIATH CBOEU ITO3HABATEIBHOU HEsi-
TEJIBHOCTBIO, TPOBOJAUTH CAMOOLIEHKY YPOBHS COO-
CTBEHHOT'O MHTEJUIEKTYalIbHOI'O PAa3BUTHS;
- YMEHHE BBICTpauBaTh KOHCTPYKTHUBHBIE B3alMO-
OTHOUIEHUS! B KOMaHJI€ TI0 PEHICHUI0 O0LuX 3aaa4
B 00JIaCTH €CTECTBO3HAHUS;

e MeTamnpeaMeTHbIE:

- OBJIAJICHNE YMEHUSIMH M HaBbIKAMH Pa3TUYHBIX
BUJIOB ITO3HABATEJIbHOM JEATEIBHOCTH ISl U3yde-
HUS Pa3HbIX CTOPOH OKPY’KAIOIIET0 €CTECTBEHHOTO
MUpA;
- NPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHUSA
(HaOmroieHysl, HAyYHOTO SKCIIEPUMEHTA) AJIs U3Y-

IIpoBepka BHEAy IUTOPHOU
CaMOCTOSITENILHOU paboTHl,
3aluTa I0K1a10B, pedepa-
TOB, IyOJIMYHOE IPECTaB-
JICHUE NIPE3EHTALUN, TECTU-
pOBaHHUeE, POBEPKA PAK-
TUYECKUX PadOT, pEUTHUHIO-
BBII KOHTPOJIb, IPOMEXKY-
TOYHAs aTTeCTALUA




PesynbTaTsl 00yyeHHs
(ocBOEHHBbIEC YMEHMSI, YCBOCHHbIE 3HAHMS)

@®opMbI U MeTO/IbI KOHTPOJISA U
OLIEHKHM Pe3yJIbTATOB 00yYe-
HHSA

YEHHUsI Pa3JIMYHBIX CTOPOH €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, C KOTOPBIMUA BO3HUKAET HEOOXOIU-
MOCTh CTAJIKUBATHCA B MpodeccrnoHaNbHOU chepe;
- YMEHUE ONpPENEsATh LU U 33a/laud JIeSITeNbHO-
CTH, BBIOMpATh CPEACTBa JUIsl UX JIOCTHXKCHHS Ha
MPaKTHUKE;
- YMEHHUE UCIOIb30BaTh Pa3IUYHbIE HCTOYHHUKH IS
MOJIYYeHUs] €CTECTBEHHOHAYYHOW HWHpopmManuu u
OILICHMBATh €€ JOCTOBEPHOCTb ISl JOCTUXKEHHUS T10-
CTaBJICHHBIX 1eJIeH U 3a/1a4;

e MnpeIMeTHbIE:
- ¢(hopMHUPOBAHHOCTH MPEJCTABICHHUI O 11EJIOCTHON
COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTUHE MUPA,
MPUPOJIC KaK €AMHOM 1IETOCTHON CUCTEME, B3aUMO-
CBSI3U U€JIOBEKa, MPUPOJILI U 00I1IeCTBa, TPOCTPAH-
CTBEHHO-BpPEMEHHBIX MacIiiTabax Beenennoii;
- BJIaJICHUE 3HAHUAMH O HanboJjee BaXKHBIX OTKPHI-
TUAX U JOCTIKEHUSX B 00JIACTH €CTECTBO3HAHUS,
MOBJIMSABIINX HA SBOJIIOLUIO NPEACTABICHUN O MPHU-
poze, Ha pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
- copMuUpOBaHHOCTb yMEHUSI TPHUMEHSTH €CTe-
CTBCHHOHAYUYHbIC 3HAaHUS [JI1 OOBACHEHUS OKpY-
YKAIOIINX SIBJICHUM, COXpPAHEHUS 3[I0pPOBBs, obecte-
YyeHUsi 0€30MacHOCTH JKU3HENEITeIbHOCTH, Oepex-
HOTO OTHOIICHUS K MPUPOJE, PALIMOHAIBHOTO MpPHU-
POJIOTIOB30BaHUs, @ TaKXe BBITIOJHEHUS POJIH
IPaMOTHOTO OTPEOUTEIS;
- c(OpMHUPOBAHHOCTh MPEACTABICHUNA O HAYYHOM
METOJI€ TTO3HAHUS MIPUPOABI U CPEACTBAX U3YUECHUS
MeramHpa, MakpoMupa W MHKPOMHUpA; BIIaJICHHE
npueMaMy  €CTECTBEHHOHAYUYHBIX  HAOIIOJCHUH,
OMbBITOB, MCCJIEIOBAaHUN U OLIEHKU JI0CTOBEPHOCTHU
MOJTYYEHHBIX PE3YJIbTaTOB;
- BJIaJICHUE TTOHSATUMHBIM annapaToM €CTECTBEHHBIX
HayK, MMO3BOJISIONIUM MO3HABaTh MUP, y4acCTBOBATH
B JIUCKYCCHUSIX 10 €CTeCTBEHHOHAYYHBIM BOMPOCAM,
WCIIOJIb30BaTh Pa3INYHbIE HCTOYHUKHN MH(OPMALIUH
JUJISL TIOJTOTOBKUA COOCTBEHHBIX PabOT, KPUTHUECKU
OTHOCHUThCS K coobmenusm CMU, conepxainum
Hay4HYI0 HH(OpMaIHIo;
- ¢c(OpMUPOBAHHOCTh YMEHUM MTOHUMATh 3HAYH-
MOCTb €CTE€CTBEHHOHAYYHOTO 3HAHUS JUIsl KaXKJI0TO
YEJIOBEKA HE3aBHCHMO OT €Tr0 MpodecCrHoHaTbHOM




PesynbTaTsl 00yyeHHs
(ocBOEHHBbIEC YMEHMSI, YCBOCHHbIE 3HAHMS)

@®opMbI U MeTO/IbI KOHTPOJISA U
OLIEHKHM Pe3yJIbTATOB 00yYe-
HHSA

NEeATeTLHOCTH, Pa3IudaTh (PaKThl U OIICHKH, CPaB-
HUMBAaTh OIICHOYHBIC BHIBOJBI, BUJECTh UX CBS3b C
KPUTEPUSIMU OIICHOK U CBSI3b KPUTEPHUEB C OIpeie-
JICHHOM CHUCTEMOM IIEHHOCTEH, OOIIUX 3a7a4 B 00-
JJACTU €CTECTBO3HAHMS.




