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1. IACHOPT PABOYEHM MIPOI'PAMMbBI YYEFEHOM JUCHUILJIUHBI
b/1.07 ECTECTBO3HAHMUE

1.1. O6a1acTh npuMeHeHUs padoyeil MPOrpaMmbl

PabGouass mporpamma y4eOHOM MMCIUILINHBI «ECTECTBO3HAHWE» SBIISICTCS
YacThIO MIPOTPaMMbl MOJITOTOBKH CIENUAIMCTOB CPEIHETO 3BEHA B COOTBETCTBUU C
®I'OC CIIO cnemuansaoctu 40.02.01 IlpaBo m opraHm3anus COIHATBHOTO
obecnieueHus s cTyneHToB, ocBauBaronux [IIICC3 Ha 6aze 0CHOBHOrO OOIIEro
00pa3oBaHUs.

1.2. MecTo y4eOHOI AUCHMUIUVIMHBI B CTPYKType NPOrpamMmbl MOATOTOBKH
CIENUAJMCTOB CPeIHEro 3BeHa:

YyeOnass aucnuruimHa «ECTECTBO3HAHME»BXOAWT B IUKI  YYEOHBIX
JUCHUIUIMH 001eo0pazoBaTenbHol noarotoBku crnenuanbHocTu 40.02.01 [IpaBo
¥ OpraHu3aIus COIMAIBHOTO 00ECTIeYeHHS COIMATbHO-KOHOMHYECKOTO MPOQHIIS
npodecCUOHATLHOTO0 00pa30BaHUsI.

1.3. Heau u 3aAa4¥ THCHUILUIAHBI — TPeOOBaHUS K pe3yabTaTaM OCBOEHHS
AUCIHHUNJIMHBI:

OcBoenue conepkanusi yuyeOHOW mucuuiuinHbl « EcTecTBO3HaHME» oOecreynBaeT
JOCTIKEHUE CTYJACHTAMHU CIIEIYIOIINX PE3YIhbTaTOB!

JIMYHOCTHBIX:

- YCTOWYMBBINA UHTEPEC K UCTOPUU U JOCTIKCHUSM B 00JIACTH €CTECTBEHHBIX HaYK,
YYBCTBO T'OPJIOCTH 32 POCCUNCKHUE €CTECTBEHHBIC HAYKH,

- TOTOBHOCTh K TIPOJOJDKEHHUIO OOpa30BaHWs, TOBBINICHUIO KBaTW(HUKAIUKA B
n30paHHONW TPOQPECCHOHATLHON NIESITEIBHOCTH C HCIOJIH30BAaHUEM 3HAHUM B
00JIaCTH €CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHWC 3HAYMMOCTH KOMIICTCHIIMH B 00JIACTH €CTECTBCHHBIX
HayK JUIsl dYelloBeKa W OOINecTBa, YMEHHE HCIIOJIb30BaTh TEXHOJIOTHUECKHE
JIOCTHKCHHsI B 00MacTd  (U3MKH, XWMHW, OHWOJOTUU IS  TIOBBIIICHUS
COOCTBEHHOTO WHTEJUICKTyaJIbHOTO Pa3BUTHS B BBIOpaHHOW MpO¢eCCHOHATHHOU
NEeSITENHHOCTH;

- YMEHHE MPOAHAIM3UPOBATh TEXHOTCHHBIC TOCIEACTBUS MJIsi OKpYyKaromen
cpenbl, OBITOBOM U MMPOU3BOJCTBEHHOM ESITEIILHOCTH YEIIOBEKA,;

- TOTOBHOCTh CaMOCTOSATEIFHO JOOBIBATh HOBBIE ISl CE€0Sl €CTECTBEHHO-HAYYHBIE
3HAHUS C UCTIOJIB30BAHUEM JIJISl TOTO JIOCTYITHBIX HCTOYHUKOB HH(POpMAINK;

- yYMEHHE YNpaBIATh CBOEH ITO3HABATEIHHOW JESITEIBHOCTHIO, TIPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUICKTYJIbHOTO Pa3BUTHS;

- YMEHHE BBICTpaMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B KOMaHJIE IIO0
pelieHno oO0IKX 3a/1a4 B 00J1aCTH €CTeCTBO3HAHMUS;

MeTanpeaMeTHbIX:

- OBIAJCHHEC YMEHUSMU W HaBBIKAMH PA3JIMYHBIX BHJOB [O3HABATEIHHON
JEeSTEILHOCTH JUIS U3YUYCHHSI PA3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MHPA;
- TPUMEHEHUE OCHOBHBIX METOJIOB TO3HaHUS (HAOJIOJAEHUS, HAYYHOTO
HKCIIEPUMEHTA) I U3YUYEHUS Pa3TUYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHHBI



MHpa, C  KOTOPHIMH  BO3HHKACT  HEOOXOIWMOCTh  CTaJKMBaThCS B
npodeccruoHansHO cdepe;

- YMEHHE OTPEACNSTh SN U 33Ja4l JACATEIHHOCTH, BHIOUPATh CPENICTBA IS UX
JOCTIKCHUS Ha MTPAKTHKE;

- yMEHHE  WCMOJb30BaThb  PA3JMYHbIE  HWCTOYHUKHA IS TOJYYCHHS
CCTCCTBEHHOHAYYHON WHGOpPMAIIMM W OIICHWBATh €€ JIOCTOBEPHOCTH  JIJIS
JIOCTHIKEHHUS MOCTAaBJICHHBIX 1I€JIEH U 3a/1a4;

npeaMeTHbIX:

- cOpMHUPOBAHHOCTh  TPEACTAaBICHUM O  IEJTOCTHOM  COBpPEMEHHOM
€CTECTBEHHOHAYUYHOU KapTHHE MHUpa, MPHUPOJEe KaK €IUHOMN IIEJOCTHOM CHCTEME,
B3aMMOCBSI3M 4YEJIOBEKa, MPHUPOJLI M OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciTabax Bcenennoii;

- BJIaJIeHUE 3HAHUSIMH O HanOoJiee BaXKHBIX OTKPBITHIX U JIOCTHKEHUSIX B 00JIaCTH
CCTECTBO3HAHHUS, TOBIMABIINX Ha SBOJIIOIUIO TPEACTaBICHUM O MNpHUpOAE, Ha
pPa3BUTHE TEXHUKU U TEXHOJIOTHI;

- cOopMUPOBAaHHOCTh YMEHHSI TPUMEHSITh E€CTCCTBEHHOHAYYHBIC 3HAHUSA IS
OOBSCHEHHSI OKPYKAIONUX SBJICHHUN, COXPAaHCHHUS 3J0POBBS, OOECIeUeHUs
0€30MacHOCTH  KHU3HENEATCTLHOCTH, OEpPe)KHOTO0 OTHOIICHUS K TPHUPOIE,
PaIMOHAIBHOTO TIPHUPOIAOIIOIB30BAHUSA, a TAaK)KE BBIMOJTHEHHUS POJIM TPaAaMOTHOTO
noTpeouTeNs;

- c(hopMUPOBAHHOCTH TMPEACTABICHUH O HAYYHOM METOJIe TIO3HAHUS IPHPOABI U
CpelICTBaxX M3yYCHHs] MEraMupa, MaKpoOMHpa ¥ MUKPOMHUpA; BIIaJCHUE MTPUEMaMU
€CTECTBCHHOHAYYHBIX  HAOJIOJCHUHN, OIBITOB, HCCICIOBAHHMM W  OLICHKHU
JIOCTOBEPHOCTH TOJIYYEHHBIX PE3yJIbTaTOB;

- BJAJCHUE TIOHATHUHHBIM aIapaToM €CTECTBEHHBIX HAyK, ITO3BOJISIONIUM
MO3HABaTh MHUP, YU4aCTBOBATh B JUCKYCCHSAX I10 €CTECTBEHHOHAYYHBIM BOIIPOCAM,
UCIIOIB30BaTh  PA3IMYHbIC  UCTOYHUKH  HWHGOPMAIUM  JJIS  TOJATOTOBKHU
COOCTBEHHBIX PabOT, KPUTHYECKH OTHOCUTHCS K coodmmenusmM CMMU, comepxarnum
HaY4YHYI0 HH(OpMAIHIO;

- chopMUPOBAaHHOCTHh YMEHUN MTOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HAHMS 1711 K&KIOTO YeJIOBEKa He3aBUCUMO OT €ro Mpo¢eCcCHOHATBHON
JEeSATENHHOCTH, Pa3IuiaTh (PaKThl ¥ OIEHKH, CPABHUBATH OIICHOYHBIC BHIBOJIBI,
BUJIETh UX CBSI3b C KPUTEPUSIMH OIIEHOK U CBS3b KPUTEPHUEB C ONPEIACICHHON
CHCTEMOM IIEHHOCTEH, 00IIMX 3a/1a4 B 00JIaCTH €CTECTBO3HAHUS.

1.4. Konu4yecTBO 4acoB HA OCBOEHHE MPOTPaMMBbI Y4eOHOH TUCIUTINHBI:

MaKCHUMaJIbHOU y4ueOHOM Harpy3ku oOydaronierocst 201 gaco, B TOM 4mcIIe:
00s13aTeIbHOM ayAUTOPHON yueOHOU Harpy3ku oOyydarorierocs 134 vaca;
CaMOCTOSATENbHOM paboThl 00yUaromerocs 67 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUIIJINHBI

2.1. O0beM yueOHOH TUCIUNJIMHBI U BUAbI YUeOHOH padoThl

Bua yyeOHOM padoThI Oovem uacos
MaxkcumasibHas yyeOHasi HAarpy3Ka (Bcero) 201
O0s13aTe1bHAN aYAUTOPHAS yueOHAasi HATPY3Ka (Bcero) 134
B TOM YHCJIE:
PAKTHYECKUE 3aHSATHUS 46
CamocrosiTeibHast padoTa o0ydawouerocsi M KOHCYJIbTALMHU 67
(Bcero)
IIpomedsicymounas ammecmayusi 8 hopme oughghepenyuposanno2o 3auema




2.2. Tematuyeckuii miad u coaepxanue yueonoit nucunmiunbl b/1.6. ECTECTBO3HAHUE

HaumenoBanue Copepxanrie yaeOHOTO MaTepHaa, labopaTopHbIe pa0dOThI M MPAKTUICCKHUE 3aHATHSI, CAMOCTOSATEIbHASI Pa0OT
pa3zienoB U TEM
1 2
XUMUA
BBenenue
Tema 1. Conep:kaHue y4eOHOIro MaTepuaJa
Xumudeckas — KapTHHA | 1 Xpmpdeckast KapTUHA MHpa KaK COCTaBHAs YacCTh €CTECTBEHHOHAYYHOW KapTHHBI MUpa. PoJlb XUMHUU B JKU3HU COBPEMEHHOTO OOIIECTBA.
Mupa. POk XMUMMH B | Xyypueckoe comepxanue yaeOHOM aucuumunabl «EcTecTBosHaHMe» mpu ocBoeHH crienuanbHocTeil CIIO rymManutapHOro npoduis npodecc
KHN3HU COBPEMCHHOI'O
o0rmiecTna.
CamocTosiTesibHasA padora:
1. IToarotoBuTh pedeparsl U MPE3SHTAIINN HA TEMBI: «POJIb XMMHH B )KU3HU COBPEMEHHOTO OOIIECTBA, IPUMEHEHHUE IOCTHKEHUN COBPEMEHHO!
Pazpean I
Oomas "
HeopraHuYecKast
XUMHUsA
Tema 1.1. Conep:kaHue y4eOHOIro MaTepuaJia:

OcCHOBHEBIE IOHATHA U
3aKOHBI XUMHUU.

1. BemectBo. AToM. Mosekyna. XUMHUYECKUM dJeMEHT U (OpMBI ero cyriecTBoBaHus. [IpocThie u ciokHbIe BemecTBa. OCHOBHBIE 3aKOHBI XHN
OtkpsiTue u 3Hauenue 113 u [ICXO JI. YI. Menneneesa.

HpaKTuqecmle 3AHATUA

1. OcHOBHEIC TOHATHS U 3aKOHBI XMMUU

Tema 1.2.
ITepuoauueckuii 3aKoH 1
[Tepuonuueckas cucrema
XUMHAYECKHUX DJIEMEHTOB
. 1. Meneneena.

IpakTHyeckne 3aHATUSA

1.Ctpoenue atoma. Ileproanueckuii 3akoH u Ilepuoanueckas cucrema xumnudeckux anemenroB . . Menneneesa.

CamocrosTenbHas padora: Moaenuposanue IICX3 JI. M. Menneneena

Tema 1.3.
Crtpoenue BemiecTna.

Conep:kaHue y4eOHOIo MaTepuaJia

1. KoBaneHTHas CBS3b: HCIIOJISIPHAsA U ITOJIAPHAA. Honnas cBa3s. KatnoHsl 1 aHUOHBEI. MeTamndeckas CBA3b. BO,I[OpOI[Haﬂ CBA3b.




HaunmenoBaunue
pa3aesoB U TEM

Coneprxanue yueOHOTO MaTepuraa, JabopaTopHble pabOTHI M MPAKTUYECKHIE 3aHATHS, CAMOCTOATENbHAS padOT

HpaKTuqecxne 3aAHATUA

1. CTpOGHI/Ie BellecTBa. Buabsl XumMuueckoil CBI3u. THUIIBI KPUCTAJVIMYCCKUX PCUICTOK.

Tema 1.4.
Bopna. PacTBopsbl.

Conep:xanue yueGHOro MaTepuaJa

1. Bona B ipupose, ObITY, TEXHUKE U Ha IPOU3BOACTBE. PU3NYECKUE U XUMUUECKHE CBOMCTBA BOJIbl. ONpecHEHNE BO/IbI. ATperaTHbIe COCTOSHI

HpaKTuquKne 3aHATUA

1. l'upponus. Peakuuu noHHOTO OOMEHA.

2. OnpeniesieHre MacCOBOM JIOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE.

CamocrosiTesibHasA padora:

1. BeinosiHeHHE MMCBMEHHOTO aHaju3a Y4eOHOW JIMTEpaTyphl, MPAKTUYCCKUX 3a7ad UM TECTOBBIX 3aJlaHMil 1Mo Borpocam: «Boma Bokpyr Hac.
pacTBOpaxy.

Tema 1.5.

XHUMUYECKUE PEAKIINH.

Conep:xanue y4eGHOT0 MaTepuaJa:

1. [ToHsATHE 0 XUMUYECKOH peakiuu. TUTIBI XUMHYECKUX peakiuii. CKOPOCTh peakiiuu U (PaKTOpbl, OT KOTOPBIX OHA 3aBUCHT.

CamocrosiTesibHasA padora:

1. BrimonHeHne MMCEMEHHOTO aHai3a Y4eOHO! INTepaTyphl, MPAKTHYECKUX 3a7a4d M TECTOBBIX 3a/laHuil 10 TeMam: «Kiraccupukamist XumMmde

Tema 1.6. Coaep:xaHue y4eOHOro MaTepuaJia:

Knaccuduxanus 1. Knaccudukanmsi HEOPraHMIECKUX COSTUHEHNUN 1 UX cBoMCcTBA. OKCHIIBI, KUCIIOTHI, OCHOBaHus, conu. [Tonarue o runponuse coneit. Cpena Bo
HEOPraHHIECKNX IIpakTHYeckne 3aHATHS

Coe}f”HeHHﬁ 1 ux 1. Onpenenenue pH pactBopa coeit

CBOMCTBA. CamocrosiTesibHas padoTa: BrimonHeHNe MICEMEHHOTO aHalln3a yaeOHOM JTUTepaTyphl, IPAKTHUECKUX 3a7ad U TECTOBBIX 3aJJaHHI 10 TeME: «
Tema 1.7. Conep:xkaHune yueOHOro MaTepuaJa:

Metamnel. HemeTamiel.

1. O6H_II/IC (I)I/IBI/I‘IGCKI/IC M XUMUYECKHE CBOMCTBA METAJIJIOB. O61ua$1 XapaKTCPUCTHKA TIaBHBIX NOATPYIII HEMETAJUIOB Ha IIPUMEPEC Ir'aJIOTCHOB. Baxnetimme ¢

HpaKanecmle 3aHATUSA

1. Meramibl. BzaumoelicTBie METAIIOB C paCTBOPAaMHU KHUCIIOT U COJIEH

CamocrosiTesibHas padoTa:

1. BeimotHeHHE MUCHMEHHOTO aHaIM3a yaeOHOo! uTepaTypsl 1o Borpocy: «Kopposus metamios. CriaBsy.

Paznen 2.
Oprannyeckasi
XUMHS




HanmenoBanue Coneprxanue yueOHOTO MaTepuraa, JabopaTopHble pabOTHI M MPAKTUYECKHIE 3aHATHS, CAMOCTOATENbHAS padOT
pas3ziesioB U TeM
Tema 2.1. Conep:xanue yueOHOro MaTepuaJia

OCHOBHBI€E TTOJIOKEHHMS
TEOPUH CTPOCHHUS

1. Opranunueckue coenrHeHusi. OCHOBHBIE MOJOXKEHHS TEOPUU CTPOEHUS OPraHUYECKUX CoeIMHEHNH. MHOroo0pa3ue opraHnyecKux CoeAMHEH

IMpakTn4yeckune 3aHATHS

OPTaHIHCCKIX 1. Crpoenue oprannveckux coenuuennid. Kimaccudukanus. M3omepus. Homenkmarypa.
COCHMHCHII. 2. KauecTBeHHBIN aHAIN3 OpraHudeckux coenquHeHuii (OOHapykeHue yriepoaa u BOJ0Poaa).
CaMocTosiTe1bHasi paboTa: BrirnosHeHNEe TUCHMEHHOTO aHATN3a Y4eOHO! JIUTEpaTyphl, MPAKTHUECKUX 33]a4 U TECTOBBIX 33JaHUH 110 TEME: «
Tema 2.2. Coaeprxanue yueOHOro MaTepuasa
VFH@BOIIOPOIIBI- 1. HpeneHLHHe U HeTIpeAeIbHbIC YTII€BOIOPObI. Peaknus HOJII/IMepI/IBaI_II/II/I.HpI/IpO,I[HBIe HCTOYHUKHU YTII€BOJOPOIOB. yFHGBOHOpOI{H KaK OCHO;
IIpakTHyeckue 3aHATHSA
1. YraeBonopoasl: mogyueHue U cBoicTBa 3TusieHa. ColicTBa 6eH30i1a
2. Pemienne pacyeTHBIX 3a71a4 M TECTOBBIX 3aJ[aHUH TI0 TeME « Y TJIEBOIOPOIBI».
CamocTrosiTesibHast padora:
1. BrinosHeHne NMCbMEHHOTO aHaIn3a y4eOHOM! JInTepaTypbl, MPAKTUYECKUX 3a7a4 M TECTOBBIX 3a/laHuil 110 Teme: «30MepHst 1 HOMEHKIATYP:
Tema 2.3. Coaeprxanue yueOHOro MaTepuasa
Kucnopozconepskamue | 1. [peacTaButenn KACIOPOACOAEPIKALNINX OPrAHMIECKUX COSMHEHNI: METUIOBBIN U STUIOBBIN CIIUPTHI, [JIUIEPHH, YKCYCHas KUCIOTA. JKuphl
OpraHUYECKHE
BCmMecTRa. IIpakTHYeckue 3aHATHSA:
1. ITpakTnueckas pabota « CiupTh»;
2. Pemienne mpakTUIecKux 3aaanuii mo reme «KapOoHOBBIE KUCIOTEI.
3. KapOoHOBBIE KUCIIOTHI (PaCTBOPUMOCTH KapOOHOBBIX KHCIIOT B BOJIE; B3aUMOICHCTBHE ¢ MeTaiiamMu. [lomydeHne cioxHoro adupa)y.
CamocrosiTesibHas padora:
1. HO,I[FOTOBKa peq)epaTa " MpEe3CHTAlMU Ha TCMBbI: «AJ'IKOI‘OJ'II/IBM, €ro MnocCJCACTBUA U NPECAYHPECIKACHHUCH <<HpI/IMCHCHI/Ie yKCYCHOﬁ KHCJIOTBI Ha OCHOBC
YCJIIOBCKA».
Tema 2.4. Conep:xaHue yueOHOro MaTepuaJia
AsoTcoaepxKaiue 1. AzoTcoaeprkaniue opraHuIecKue COeAMHEHUS. AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u ononornyeckas pyHkius 6einkoB.IlonsTre o mr
OpraHuYecKue
BEIIECTBA.




HaumenoBanue Conepxanrie yaeOHOTO MaTepHaa, JlabopaTopHble pa0OThHI M MPAKTUICCKHUE 3aHATHSI, CAMOCTOSTEIbHASI Pa0OT
pa3IesioB U TeM
IInacTMaccel IMpakTHyeckne 3aHATHS:
1 BOJIOKHA 1. AwmuHBI, aMUHOKHCIIOTHI, Oesiku: OOpaTuMasi 1 HeoOpaTumasi JieHaTypaiu3aiusi OSIKoB.
CamocrosiTeibHas padora:
[ToaroroBka pedepatoB u cooOIieHuit Ha Temy: «Polb 6eTKOB B *KHBOM MpHupoae»; «[I[puMeHeHre MoJIMMepoB B MPUKIAIHOM H KJIACCHYECKOM
Tema 2.5. Copepixanue y4e0HOro MaTepuaJia
Xumusi M OPraHu3M | | Xywmideckue 3]IEMEHTHI B OPraHH3ME 4eoBeKa. XOJIeCTEPHH H ero Pojib B 3J0POBbE U4eNOBEKa. MHHEPAIbHEIE BEIIECTBA B IPOIYKTAX [THTAE
yejioBeKka. XHUMHMA B
OBITY.
IIpakTHYeckne 3aHATUS
1. [TumeBbie 106aBkU E B MUIIEBBIX TPOTYyKTaX.
2. OOHapy>keHUE BUTAMUHOB B TIPOTYKTaX MTUTAHHUS.
Py6exnblii KOHTpPoJIb Nel
CamocrosiTeibHast padora:
1. IToaroroBka pedepaToB u Mpe3eHTAM Ha TeMy «XHUMHUS U OPTaHU3M YelIoBeKa. XUMUS B OBITY».
2. Coc 2. CocraBneHne KpoccBOp/ia Ha TeMy: «BUTaMuHBD».
OU3UKA 51
Beenenue
Tema 1

®du3uka - (bYHI[aMeHTaJ'IBHaH HayKa O IIpHUpoJac. ECTCCTBGHHO—H&y‘IHHﬁ MCTO/ ITO3HAHUA, €TI0 BO3MOKHOCTHU U I'PaHUIIbI IPUMCHHUMOCTH.

Paznea 1. MexaHuka

Tema 1.1.
Kunematuka

Conep:kaHue y4e0HOro MaTepujia

Mexannueckoe npuxkenue. Ilepemenienue. [1yts. CkopocTs. PaBHOMEpHOE NPSIMONIMHENHOE IBHKEHUE. Y CKOpeHue. PaBHOEpeMeHHOE MPsIMC
PaBHOMEpPHOE IBU)KEHUE 10 OKPYKHOCTH.

Tema 1.2. 3aKoHBI
MexaHnuku Herorona

Coaep:xaHue y4eOHOro MaTepujia

Ilepsriii 3akoH Hprorona. Cuna. Macca. Mmnynsc. Bropoit 3akoH HeroToHa. OCHOBHOH 3aKOH KJIACCUYECKOW AMHAMMKHU. TpeTuil 3aKkoH I
n3MepeHus macchbl Tesl. Cuibl B MEXaHHUKE.
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HaunmenoBaunue
pa3aesoB U TEM

Coneprxanue yueOHOTO MaTepuraa, JabopaTopHble pabOTHI M MPAKTUYECKHIE 3aHATHS, CAMOCTOATENbHAS padOT

Tema 1.3. 3aKoHBI
COXpaHeHHs B

Conep:xaHue yueOHOro MaTepuia

3akoH coxpaHeHus uMIyJbca. PeaktuBHoe nBmkenue. Padbora cuibl. Pabota moreHnManbHbx cuil. MomtHocTh. DHeprusa. Kunernueckas sHe

MeXaHHMKe COXpaHEHHUS.

IIpakTHyeckne padboThl

1. Pemenue 3agay o teMe «MexaHHKa.

CamocrosiTesibHas padora: Pemenne 3ana4, coctaBieHrne 0000maronei Tabiuiisl mo reme «Buapl ABMKEHUS», COCTaBICHUE KPOCCBOP/A IO
Pasgenr 2. OcHOBBI
MOJIEKYJISIPHOM
(puzuxku U
TEePMOAUHAMMKH
Tema 2.1. OcHOBBI Conep:xanue yueOHOro MaTepuia
MOJIEKYJISAPHO- WneanbHbiil ra3. OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKOM Teopuu. Pasmepsl u macca MoJIeKysl U aTOMOB. BpoyHOBCKOe TBUKEH
KHHETHYeCKOM KUIKUAX U TBepAbIX Ted. CKOPOCTH IBM>KEHUS MOJIEKYJI U UX M3Mepenue. MneanbHbii ra3. JlaBinenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHC
TEOPUH TeMInepaTypbl. YpaBHEHUE COCTOSHUS UAECATIBbHOrO0 raza. MossipHasi ra3oBasi IOCTOSIHHASL.

CamocTrosiTesibHasi padora:

Hanucanue pedepara na remy «M.B. JIomoHOCOB — 0cHOBOTIONOKHUK MKT)»
Hanucanue noxnana no teme «Kpucranasl u amopgHbIe BELIECTBAY
CocTaBiieHHe CpaBHHUTEIbHOU TabmuIel «Kpuctamummueckue U aMophHBIC TEIa»

Tema 2.2. OCHOBBI
TePMOAUHAMHUKHI

Coaep:xxanue yueOHOro MaTepuia

OCHOBHBIE TIOHSTHS U OTIpe/ieNieHus. BHyTpeHHss sHeprus cucTeMbl. BHyTpeHHsIs SHepTHsl neanbHoro raza. Pabota u Terora kak GOpMEI 11e
Hayajio TepMOAMHAMUKU. AuabaTHbiil npouecc. [Tpuniun neiictBus Tennosoit Mammuel. KI1/1 TeruioBoro asuratens. Bropoe Hauano TepmMos
OxpaHa npupobl.

Tema 2.3. CBoiicTBa
napoB

Conep:kaHue y4eOHOTro MaTepujia

CaoiictBanapos.McnapennenkonaeHcaus. HaceimeHHbIAIapuerocBoicTBa. AOCOTIOTHAIMOTHOCUTEIBHASBIIAXKHOCTHBO3 Ty Xa. T oukapochl. Kurie

Tema 2.3. CBoiicTBa
JKUAKOCTEe

Conep:kanue y4e0HOro MaTepujia

XapaKkTepUCTUKAKUIKOTOCOCTOsIHUABEIECTBA. [ I0BEpXHOCTHBIICIOMKUIKOCTH. DHEPrUATIOBEPXHOCTHOTOCIIOS1. SIBJIEHUSIHAT PAHULIEKUAKOCTHUC

Tema 2.3. CBoiicTBa
TBEPABIX TeJ

Conep:xanue yueOHOro MaTepuia

XapakTepHucTHKa TBEPAOI0 COCTOSTHUS BEIIECTBA. Y IPYTHECBONCTBA TBEPABIX Tell. 3akoH ['yka. MexaHnueckue cBOMCTBA TBEPABIX Tell. Temsor

IIpakTyeckue padoTnl

2. Pemenne 3amad no teme «OCHOBBI MOJIEKYJISIPHOW (DU3UKH M TEPMOJAMHAMUKHUY.
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HaumenoBanue Coneprxanue yueOHOTO MaTepuraa, JabopaTopHble pabOTHI M MPAKTUYECKHIE 3aHATHS, CAMOCTOATENbHAS padOT
pa3zesnoB U TeM
Paznen 3.
DJIeKTPOAMHAMMKA
Conep:xaHue yueOHOro MaTepuia
Tema 3.1. | DnekTpuueckuesapsibl. 3akOHCOXpaHeHUs3apsaa. 3akouKynona. Dnektpudeckoe mnose. HanpsykeHHOCTh 3meKTpudeckoro mojst. [TpuHmmmn cy:

3J16KTpI/I'leCKO€ moJjie

DKBUMNOTEHIIUATBHBIE TOBEPXHOCTH. CBSA3h MEX]y HAMPSKEHHOCTHIO U PA3HOCTHIOTIOTEHITUAIOB AIEKTPUIECKOTO MO, JJUINEKTPUKH B DIIEKT]
CoenuHeHne KOHJEHCATOPOB B 0aTapero. DHEPrusl 3apsHKEHHOTO KOHJEHCATOPA. DHEPTHUsl AICKTPUIECKOTOMOIIA.

Tema 3.2.3akoHbI
INOCTOAHHOI'O TOKA

Conep:xanue yueOHOro MaTepuia

Y crnoBust,He00X0AUMBIEUIIBOZHUKHOBEHUAUTIONACP)KAHUS JEKTpUUecKoro toka. Cuia TOKa M IJIOTHOCTh TOKa. 3akoH Oma ajs ydacTka
MIONEPEYHOr0 CEYECHUS TPOBOAHMKA. 3aBUCUMOCTD HIEKTPUYECKOTO CONIPOTUBICHUANPOBOJHUKOB OT TEMIIEPATYPBI. DJIEKTPOIBIKYILASA CHIIA U
aJIeKTpUUYEeCcKOodHeprun B 6atapero. 3akoH Jxoyns — Jlenna. Pabora u MomHoCTh 3nekTpudeckoro Toka. TernnoBoeneiicTBueToka.

Tema 3.3.
DJIeKTPUYECKH TOK
B MOJIYNPOBOJTHHKAX

Conep:xaHue yueOHOro MaTepujia

Co06CcTBEeHHAANIPOBOUMOCTHITONTYIPOBOAHUKOB. [101yTpOBOAHUKOBBICTTPUOOPHI.

Tema 3.4.
MarsaurtHoe moJie

Conep:xanue yueOHOro MaTepuia

BexTopuHayKkunuMarauTHOronoJis. JleiicTBueMarHUTHOT OIIOJISTHAIIPSIMOJIMHEHBIN  [TPOBOJHUK C TOKOM. 3akoH Amnepa. B3aumonelicTBue 1
JlelicTBUEMarHUTHOTO 1TOJIs1 Ha ABMKYIMiics 3apsia. Cuna Jlopenia. Onpenenenue yaeabHoro 3apsaaa. Y CKOpUTeIN3apsyKeHHbIXYACTHII.

Tema 3.5.
DJIeKTPOMATHUTHASA
HHAYKIUA

Conep:xanue yueOHOro MaTepuia

3JICKTpOMaFHI/ITHaSI WHIOYKIWA. BpreBoe BHGKTpI/I‘-IeCKOGHOJIe.CaMOI/IHI[yKI_[I/ISI.3HCpFI/I$IMaFHI/ITHOI‘OHOJI$I.

IIpakTnyeckue padoTbl

3. Perrenwe 3a1a4 1o TemMe «JIEKTPOTHHAMHUKAY.

CamocrosiTeibHas padora: [logroroska pedepara:

1.ITpumeHneHue rnekTponu3a B TeXHUKe. [IpeBpaiienrne XuMu4ecKol SHEPIrur B AJIEKTPUUYECKYI0. ['aibBaHMUECKHE 2JIEMEHTHI. AKKYMYJISITOPBI.
2.Tunbl cCaMOCTOSITENIBHOTO pa3psjia U UX MPUMEHEHUE B TeXHUKEe. MosHud. 3amura ot MosiHuu. [IpuMeHenue mniua3mal.

3.DEeKTPOHHBIE JIAMIIBL: TUOJ, TPHUOI. DIEKTPOHHBIC IMyYKU. DICKTPOHHO-TTy4eBasi TpyOKa.

4.BuxpeBbie TOKH. POjb MarHUTHBIX NOJIEH B SIBICHUSX, IpoUcXoAaiux Ha ColHIe.

5.CaMOMHAYKIHUS, B3AMMOUHIYKIIHS: TPUMEHEHUE.

6.ABTOKONE0aHMs. ['eHepaTop He3aTyXaluuX KojaeOaHuu.
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HaunmenoBaunue
pa3aesoB U TEM

Coneprxanue yueOHOTO MaTepuraa, JabopaTopHble pabOTHI M MPAKTUYECKHIE 3aHATHS, CAMOCTOATENbHAS padOT

7.3Byk. CKOpOCTh 3ByKa. YIbTpa3ByK. [[puMenenue yapTpas3Byka.

8.1urepdepenuns B ToHKUX MmiieHkax. [lonocsl paBHo# Tomumubl, Konbua HetoToHa. Micnonbs3oBanue nHTepdepeHny U JUPpakiuy B HAYKe I
9.0mbiT KysnoHa ¢ KpyTUIbHBIMU BeCaMU. DKBUIIOTEHIIMAIBHBIE TOBEPXHOCTU. DIEKTPUUECKOE CMEILIEHUE. DIIEKTPOCTaTUUECKas 3allUTa.
10.TenmoBoe neiictBue Toka. CBepXNnpoBOAUMOCTb. MICTOUHMKN IOCTOSTHHOTO TOKA.

11.Pabota Beixona. TepmonniekTpuueckue siBneHus. KoHTakTHas pa3HOCTh MOTEHIIMANIOB. TepMonapsl.

12.9HepreTuyeckre YpoBHU M SHEPreTUUYECKUE 30HbI, P-N U P-N-p Mepexo/ipl B NOIyNpoBoAHUKaX. [101ynpoBOJHUKOBEIE TPUOOPHI.
13.Maraurtocdepa 3emiu u ee B3aUMOACHCTBUE ¢ COTHEYHBIM BeTpoM. KpuBas HamaranunBanus. Temmeparypa Kiopu.

14.Toku Bbicoko# yacToThl. [loHsATHE O TpexdaszHoM Toke. [lonyuenue, nepenaya u pacrpeieeHue 3JIeKTPOIHEPI MU B HAPOIHOM XO3HCTBeE.
15.IIpumenenue 3/M BOJIH: TEJICBHICHHE, PAAHOJIOKAINS, paarnoacTpoHoMust. HazHaueHne OCHOBHBIX OJIOKOB paIMOTNIPHEMHHUKA

Paznen 4. Koseoanus
M BOJIHBI

Tema 4.1.
Mexannueckue
KoJIe0aHus

Conep:xanue y4eOHOro MaTepuia

KonebarenbHoe JABHIKCHUC. FapMOHI/ILICCKI/Ie KOHC6aHI/IH.CBO60,Z[HLICMCXaHI/I"ICCKI/ICKOJ'IC6aHI/I$I.HHHCﬁHBICMCXaHI/I‘{eCKI/IeKOHC6aTCJ'IBH
SaTyxaIOH_[I/IeMeXaHquCKHeKOHe6aHHH .BBIHY)K)ICHHBIGMGXaHI/I"IeCKI/IeKOJ'Ie6aHI/I${.

Tema 4.2. Ynpyrue
BOJIHBI

Conep:xanue yueOHOro MaTepuia

[Tonepednble ¥ MPOIOJIBHBIC BOJTHBI. XapaKTePUCTHKHU BOJHBL. Y paBHEHHE TUIOCKOH Oerymieit BomHbl. MaTepdepenmus BomH. [Tonstue o audpe

Tema
DJIeKTPOMATHUTHbIE
KOJI€0aHUA U BOJHBI

Conep:xanue yueOHOro MaTepujia

4.3.

CBoOoaHble  dJEKTpOMarHuTHbie  KojeOanus.  [IpeBpamieHue sHeprur B KoyueOaTeTbHOM  KOHType.  3aTyXalollde  JJICKT]
Brinyxnennsiesnekrpudyeckuexonedanus. I lepemenHpiTOK. I 'eHepaTopnepeMeHHOr0TOKa. EMKOCTHOEH HHIIyKTUBHOE COMPOTHBIICHUS MEpPEM
nepeMeHHoro Toka. ['enepatops! Toka. TpancdopmaTtopsl. Toku Beicokoit yacToThl. [Toyuenue, nepeaaya U pacpe1eIeHUEITEKTPOIHEPTHH.

DIEeKTPOMarHUTHOETIOJIEKAaKOCOOBIMBIAMATEpHH. DIIEKTpOMarHuTHbIe BOJIHBL. Bubpatop ['epua. OTKpbITHINM KoJebaTenpHbINH KOHTYp. M300peTe

IIpakTnyeckue padoTbl

4. Pemrenue 3amay 1o Teme «KoeO0aHus v BOJIHBD.
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HaunmenoBaunue
pa3aesoB U TEM

Coneprxanue yueOHOTO MaTepuraa, JabopaTopHble pabOTHI M MPAKTUYECKHIE 3aHATHS, CAMOCTOATENbHAS padOT

CamocrositennbHas padora: [logroroska pedepara:

1. Mexanuueckue KonebaHus

2. DJIeKTPOMAarHUTHBIC KOJICOAHUS

3. [IpousBoacTBO, Mepenaya, U UCTIOIB30BAHNE SJICKTPHUUECKON SHEPTUH
4. MexaHn4eCcKue BOJTHBI

5. DNEeKTPOMAarHUTHHIE BOJIHBI

Paznea 5. OnTuka

Tema 5.1. Ilpupoaa
cBeTa

Coaep:xaHue y4eOHOro MaTepujia

CxopocTh pacnpocTpaHeHUs CBeTa. 3aKOHbI OTPaKEHUsI U npesomiieHust cBeta. [lonHoe orpaxenue. JInnsel. a3 kak ontuyeckas cucrema. Or

Tema 5.2. BosiHOBBI€
CBOMCTBA CBETAa

Conep:xanue yueOHOro MaTepuia

Wutepdepennms ceera. KorepeHTHOCTH cBeTOBBIX Jyuei.IHTepdepenms B ToHkux 1uieHKax. [lomocer paBHo# Tommmabl. Konsima HeloToH:
napajiesbHbIX JTydax. Judpakuuonnas pemerka. I[Touarue o ronorpaduu. INonspuzanusnonepeunsixsons. Ilonaspuzanusacsera.J{BoiiHoemy®
norJiomeHus. Y ibTpaduoneroBoe U nHppakpacHoe u3inyueHus. PenTreHoBckue tyun. VX mpupoaa UCBOKCTBA.

IIpakTnyeckue padoTbl

5. Pemenne 3agad mo reMe «OTITHKA.

CamocrosiTtesibHas padoTa: OdopmiIeHHEe TEMaTUYECKOTO0 KOHCTIEKTa 10 TeMe «JIMH3bI»;
Cocrasienue 00o01maromei Tadauibl « BoIHOBBIE CBOMCTBA CBETaY;
CocTaBrieHre npe3eHTaluy no TeMe « Buabl 3J1eKTpOMarHUTHBIX W3ITy4YeHUN

Pasnen 6. Di1eMeHThI
KBAHTOBOH (pu3UKHU

Tema 6.1. KBantoBas
ONITHKA

Conep:xanue y4eOHOro MaTepuia

KBanToBas runotesa [1nanka. @otonsl. Buemnuit potosnekrpuueckuiizpdexr.Buyrpenuuiihpororpdext. TunsihpoTorieMeHToB.

Tema 6.2. duzuka
aToMa

Conep:kaHue y4eOHOTro MaTepujia

Pa3ButuHe B3rIIs10B Ha CTPOCHHE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojiopoja. Snepras moxens atoma. OnbiTel 3. Pesepdopaa

Tema 6.3. Pu3zuka

Conep:kanue y4eOHOro MaTepujia
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HaunmenoBaunue
pa3aesoB U TEM

Coneprxanue yueOHOTO MaTepuraa, JabopaTopHble pabOTHI M MPAKTUYECKHIE 3aHATHS, CAMOCTOATENbHAS padOT

AaTOMHOI0 s1/ipa

EcTecTBeHHASIpaAO0AaKTUBHOCTE. 3aKOHpaInoaKkTUBHOrOpacnaaa. CrocoObl HAOMIONEHUS W PETUCTPAllMU 3apsDKEHHBIX dacTull. ddex
YCTOMYMBOCTHATOMHBIX sAziep. SAnepHbie peakuuu. VckyccTBeHHas paanoakTUBHOCTh. Jlenenue Tsoxensixsaaep.llennassaepuaspeaxuus. Y npas:
buonoruueckoe neiicTBUe paaroaKTUBHBIXU3TYUYECHUN. DJIIEMEHTAPHBICYACTHIIBI.

IIpakTyeckune padboTsl

6. Pemmenne 3a1a4 «JIeMEHTHI KBAHTOBOH (DH3HKH».

Py6e:xknblii KOHTpOIb Ne 2

CamocrosiTtesibHas padota: [lonroroBka pedepara:

1.Buytpennuii porosadpdexr. Tumsl GpoTornemeHToB.

2.IlonsiTHe 0 KBaHTOBBIX TeHepaTtopax. [Ipumenenue nazepos. [loHsTHEe 0 KBaHTOBOM MexaHuKe. OTKpHITHE MPOTOHA B HEWTpoHA. CITocoObI Ha
3.Ilosny4yeHne panoaKTUBHBIX U30TOIIOB U UX NpUMEHEHHUE. bronornueckoe AecTBUE paillOaKTUBHBIX U3TYUYEHHI.

[Toarororka pedepara:

1.YnerpaduoneroBoe u uHppakpacHoe nznyyeHus. PenrreHoBckue yuu. VX npupoja u cBOMCTBA.

2. TennoBoe U3IIyYEHUE U €T0 XapaKTepUCTUKH. JIFoMUHecIeHIIHs. XUMHYECKOE JEHCTBUE CBETA.

3.Yupasnsiemas siiepHas peakuus. SIaepHblid peakTop.

BHOJIOI'UsA

99

Pa3znen 1.

buonorus —
COBOKYITHOCTb HayK O
JKMBOW MPUPOJIE.

Tema 1.1.
MeToabl HAYYHOT O
MO3HAHUA B

Coaep:xaHue yueOHOro MaTepuaJia

1. ’KuBas npupoaa kak 00bEKT U3y4eHHUsT OMOI0TUHA. MEeTOIbl UCCIICTOBAHMS )KHBOW MPUPOJIBI B OMOJIOTHUH.

2. OnpeneneHI/Ie )ku3HA. OCHOBHEIC IMPU3HAKH JKHUBOTI'O. YPOBHH OpraHu3aluu KU3HU. MCTOI[BI HN3Yy4YCHUS ouosorun. 3HaueHne OMOJIOTHH.

0MoJI0THH.
IIpakTH4yecKkue 3aHATUA
1. YpoBHU Opranuzanuu KHUBOW MaTEPUH.
CamocrosiTesbHas padora: [loaroroBka pedeparoB Ha TeMy: «COBpeMEHHBIC METO/IbI UCCIICIOBAHUS B OMOJIOTHH.
Paznen 2.
Kuerka
Tema 2.1. Coaep:xxaHue yueOHOro MaTepuaJia
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HaunmenoBaunue
pa3aesoB U TEM

Coneprxanue yueOHOTO MaTepuraa, JabopaTopHble pabOTHI M MPAKTUYECKHIE 3aHATHS, CAMOCTOATENbHAS padOT

Hcropus nzydenus
KJIETKH.

1. OcHOBHBIE MOJIOKEHUS KJIETOYHOH Teopuu. KiteTka - CTpyKTypHO-(pyHKIIMOHAIBHAS (JIeMEHTapHast) €ANHUIIA KU3HH.

CamocTosiTe1bHasi paboTa: BelnosHeHNE NHCBMEHHOTO aHan3a y4eOHoM tutepaTypsl TeMe: «KileTka — 3ieMeHTapHas €IMHULA CTPOEHUS U

Tema 2.2.
CrpoeHue KIeTKH.

Conep:kanue y4eOHOro MaTepuaJia

1. HpOKapI/IOTLI M 3YKApPHOTHI - HU3IMIKMEC U BBICHIWE KJIICTOYHBIC OPIraHU3MBbI. OCHOBHBIC CTPYKTYPHBIC KOMITOHCHTBI KJIICTKH 9YKAPUOT.

2. Kierounoe AAPO. (DYHKI_II/ISI AApa: XpaHCHUEC, BOCIIPOU3BCACHUC U MIEpCaava HaCHeHCTBCHHOﬁ I/IH(I)OpMaI_II/II/I, peryisinusa XHUMHYECKOH aKTHBH(

3. CtpykTypa 1 GYyHKIHUU XPOMOCOM. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.

IIpakTHYeckue 3aHATHSA:

1. «OcHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH». CTpOeHHE KIETKH, OCHOBHBIE OPTaHOMIBI U MX (PYHKIIWH.

2. «CpaBHCHI/IC CTPOCHUA KIICTOK paCTeHI/IfI " XKHUBOTHBIX». Ha6J'IIOI[€HI/Ie KJICTOK paCTeHI/IfI H )KUBOTHBIX 10 MUKPOCKOIIOM Ha I'OTOBBIX MHUKPC

CamocrosiTesibHas padoTa

1. 3anomuuTk TabnHIy «CTpoeHUE U PYHKIIUHA OPTaHOUIOB KICTKI.

2. HOI[FOTOBK& peq)epaTOB Ha TCMY: «COBpCMCHHHe MCTOABI UCCIICAOBAHUA KIICTKH).

Tema 2.3. Coaeprxanue y4eOHOro MaTepuasa
buosnormaeckoe 1. Heopranuyeckue BeliecTBa B cOCTaBe KJIETKH. PoJib BOJbI KaK PAaCTBOPUTENS U OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEH Cpeibl OPraHu3MOB.
SHa9CHIC XMMHUHCCKHIX 2. YrneBoabl v munuabl B kietke. CTpykrypa u Ouonoruueckue Gpynkiun 20 6enxoB. CTpoeHre HyKJICOTHIOB U CTPYKTYpa MOJTUHYKICOTH THBI
3JIEMEHTOB.
CamocrosiTe1bHasi padora:
1. BeimotHeHne NHCHMEHHO aHajw3a yueOHOW TUTepaTyphl, IPAaKTHIECKHX 3a7]ad U TECTOBBIX 33JaHUl 0 BompocaM: «HeopraHnndeckie n OpraHMYECKUE Be
BUTaMHUHBID».
Tema 2.4. Copep:xanne yueOHOr0 MaTepHaia
Bupycer u 1. HekneTouHoe cTpOeHHE, )KU3HEHHBIN [IMKII ¥ €r0 3aBUCUMOCTb OT KJIETOYHBIX (DOPM JKU3HHU.
GaxTeprodarn. 2. Bupycsl - Bo30ynuTenu MHQEKINOHHBIX 3a005eBaHuil; moHsTHE 00 OHKOBHpYcax. Bupyc unmmyHnoaeduuuta yenoseka (BUY). [Ipodunaxtu
CamocrosiTeibHast padora:
1. IloaroToBka pedepaToB U pe3eHTAIUI Ha TeMy: «Bupychl - Bo30yauTenu nH()EKIIMOHHBIX 3a001eBaHuiy; « Bupyc nmmyHoaedunnra uenoseka. [lpodu
Pazgen 3.
Opranuzm
Tema 3.1. Conep:xanue y4yeOHOro MaTepuasa:

Opranusm — euHOe
LIEJIOE.

1. Muoroo6pasue opraau3zMoB. OOMEH BEIECTBOM U DHEPTUEH C OKPYIKAIOIIEH CpeIol Kak HEOOXOUMOE YCIOBUE CYIIECTBOBAHUS YKHBBIX CH(
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HaunmenoBaunue
pa3aesoB U TEM

Coneprxanue yueOHOTO MaTepuraa, JabopaTopHble pabOTHI M MPAKTUYECKHIE 3aHATHS, CAMOCTOATENbHAS padOT

2. CriocoOHOCTh K CaMOBOCIIPOM3BEICHUIO - OJHA M3 OCHOBHBIX OCOOCHHOCTEH >KMBBIX OPraHM3MOB. JlelieHue KISTKH -
pazMHoxeHue. OTI0I0TBOpEHNE, €r0 OMOIOTUYECKOE 3HAUCHUE.

OCHOBa poOCTa,

CamocrosiTesibHasA padora:

1. BrinoyiHeHHE THCBMEHHOIO aHAINu3a yqe6H0171 JIATCPATYPbI U TCCTOBBIX 3aJlaHUi 110 BOIIpOCaM: «Pa3zMHOXkeHHUE OpraHHU3MOB. MurTo3 u Meiio3

2. IlogroroBka pedeparoB u npe3eHTanui no Teme: «Muto3. Meiiosy.

Tema 3.2. Coaep:xxaHue y4eOHOro MaTepuasia

ownstue 06 1. [lonsaTHe 00 MHANBUAYAIBLHOM (OHTOTEHE3), SMOPHOHAIBHOM (3MOPHOTeHe3) U OCTIMOPHOHAIBHOM Pa3BUTHU.

HHAHBUIY alIbHOM, 2. lnpuBuayanpHOE pa3BUTHE YEJIOBEKA M €T0 BO3MOXKHBIE HAPYIICHHS.

SMOPHOHATLHOM 1 CamocTosiTeIbHAsi padoTa: BelnonHeHne MHCEMEHHOTO aHAIN3a Y4eOHOM JIUTepaTyphl 0o TeMe: « IMOPHOHAIBHOE U II0OCTIMOPHOHAIBLHOE Pa
MOCTIMOPHUOHAIIEHOM

pa3BUTHH.

Tema 3.3. Cojep:xaHne y4eGHOro MaTepuasia

OO6rue 1. O0ure npeacTaBIeHUs O HACICACTBEHHOCTH U M3MEHYHMBOCTH. | 'eHeTHYecKasi TEPMUHOJIOTHS U CUMBOJIHKA.

IIPEJCTABICHHUS O
HaCJIeICTBEHHOCTH U

2.3aKOHOMEpHOCTHU HacienoBanus. HacnenoBanue nmpusHakoB y yenoBeka. [ToigoBeie xpomocombl. CLEIICHHOE C ITOJIOM HACJICAOBaHHUE.

3. HacnencTBeHHbIE 00JIE3HU YEIIOBEKA, X MPUYUHBI U TpodmiakTuka. COBpEMEHHBIE MTPECTABICHHUS O TeHE U TeHOME.

H3MCHYUBOCTH. 4. 'eHeTHYECKIE 3aKOHOMEPHOCTH M3MeHunBoCcTH. Kitaccudukaims GopM H3MEHYHMBOCTH.
5. Bnusinue MyTareHoB Ha OpraHu3M YeJIOBeKa.
Py0exublii KOHTPOJIb Ne3
CamocTrosiTesibHasi padora:
1. BeinosiHeHne MMCbMEHHOTO aHaIn3a YYeOHOM IUTepaTyphl U 10 Bonpocy: «OCHOBHBIC TEHETUYECKUE TIOHATHUS, TEPMUHBI U CUMBOIIBI.
2. [ToarotoButh pedeparsl U Npe3eHTANN Ha TeMbl: «MoauduKaMoHHas W HACIEACTBEHHAs H3MEHUYUBOCThY; « KOMOMHATHBHAS N3MEHUYHBO
0oJie3HeH YenoBekay (1o BHIOOPY).
3. BHecTu B rioccapuii OCHOBHbIE T€HETUYECKHE MTOHATHUS, TEPMUHBI U CUMBOJIBI.
Tema 3.4. Coaep:xanue yueOHOro MaTepuaja
Hpeamer, 3agaun  u | 1. [Ipeamer, 3aqa4u ¥ METO/IbI CEICKIMU. [ eHETHUECKUE 3aKOHOMEPHOCTH CEJICKIIUH.

METOJIBI CEJIEKIINH.

2. Yuenue H.W. BaBuioBa o 1ieHTpax MHOT00Opasust U TPOUCXOKACHUS KYIbTYPHBIX PACTCHHIA.

3. BI/IOTCXHOHOFI/ISI, €C NOCTMIKCHUS, NICPCIICKTUBLI PA3BUTHA.

HpaKTquCKHe 3aHATHUA:

1. Pemrenue OJICMCHTAPHBIX TCHCTUYCCKUX 3a/1ay.
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HaunmenoBaunue
pa3aesoB U TEM

Coneprxanue yueOHOTO MaTepuraa, JabopaTopHble pabOTHI M MPAKTUYECKHIE 3aHATHS, CAMOCTOATENbHAS padOT

2.AHanu3 u OLCHKA 3THYCCKUX ACIICKTOB Pa3BHUTHA HCKOTOPLIX I/ICCJ'ICI[OBaHI/Iﬁ B OMOTEXHOJIOTHH.

CamocrosiTesibHas padoTa:

1. TlonroroBka pedepaToB Ha Tembl: «BiusHue ankoronw3Ma, HAPKOMAaHUU U KYpEeHUS Ha HACIIEICTBEHHOCTHY»; «lleHTpsl MHOT000Opa3us
OroTexHONIOrHW»; «I ¢HeTHKA M MeIUIMHAY; « BHOTEXHOJI0THs U reHHas nikeHepus — Texuonorun XXI| Bexay ( 1o BEIOOpPY).

Pasnen 4. Bun

Tema 4.1.
OBOJTIONIMOHHAS TEOPHSL.

Coaep:xanue y4eOHOro MaTepuaJja

1. DBosIOIMOHHASI TEOPHS U €€ posih B (POPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOU KapTUHBI Mupa. Bua, ero kputepun. [lomynsmus ka

2. Cunrernueckas teopus somonun (CTD). [Bmwkymue cuibl 3Botonuu B cooTBeTcTBUM ¢ CTD. Pesynbrars! aBostonuu. [Ipuunnbl BeiMupa

IIpakTH4eckue 3aHATHSA:

1. Onucanne ocobeit Buma mo MopQoIoruaeckoMy KpUTEPHIO.

Tema 4.2. Conep:xaHue yueOHOro MaTepuaJia

PesynbTaTh 1.CoxpaHeHne MHOrooOpasust BUI0B KaK OCHOBA YCTOMYMBOTO pa3BUTHs OHOChEpHI.

SBOIOIHH. 2. [lpnunHBI BEIMUpaHUS BUAOB. BHOJIOrHYECKHit Tporpecc U OMOIOTHIECKUH perpecc.
CamocTosiTesibHas paboTa:
1. MoaroroButh pedepaTsl U npe3eHTaMy Ha TeMbl: «Y. JlapBUH U €ro Teopusi MPOUCXOXKICHHS BUIOB»;«J{oKa3aTenbcTBa IBOMIONNNY; «BrusHue a.
KYJBTYPHBIX pacTeHuity; «MckyccTBeHHbIH 0TO0pY»; «MccnenoBanus B o0nactu OuotexHojoruny; «['eHeTnka u MmenuiHay; « BHOTEXHOJIOTHS M TeHHAsI UHY
2. BromonHeHre NMCEMEHHOTO aHalU3a YUeOHOH auTepaTyphl o TeMe: «bronorndeckuii mporpecc 1 OHOIOTHYECKUI Perpeccy.

Tema 4.3. Copep:xanne yueOHOTo MaTepHuasia

l'unoresst

IIPOUCXOKIACHUA )KU3HU

1. T'unoTre3sl MPOUCXOKACHUS )KU3HU. Y CIIOKHEHUE KUBBIX OPraHU3MOB Ha 3eMJI€ B MPOIIECCE IBOJIIOIUU. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOC!

2. I[OKEISaTeHI)CTBa PoACTBa YCJIOBEKA C MIICKOIIMTAOIIUMU JKUBOTHBIMHU.

HpaKTquCKHe 3aHATHUA:

1. Anamus u OIICHKA PA3JIMYHBIX TUIIOTEC3 MPOUCXOXKIACHHU KU3HU.

2. AHamm3 u OLCHKA PA3JIMYHBIX I'MIIOTE3 ITPOUCXOKIACHUA YCIIOBCKA.

CamocrosiTesibHas padora:

1. BrinosnHeHHEe MUCHMEHHO aHaIKM3a y4eOHOM JIUTEepaTyphl 10 BOMpocaM: «DKoJIorudeckue (HakTopbl aHTPOIIOTEHE3a: YCIOKHEHUE TTOMYJISITE
TUNY MUTaHUs, UCTI0JIb30BAHUE OTHs. [10sIBJICHHE MBICIUTEILHON AEATEIBHOCTH M WICHOPa3AeJIbHON peur. [IponcxoxkaeHne 4eI0BeUeCKUX pac

Paznen 5. DxkocucreMsbl

Tema 5.1.

Conep:xkanue y4eGHOro MaTepuaja
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HaunmenoBaunue
pa3aesoB U TEM

Coneprxanue yueOHOTO MaTepuraa, JabopaTopHble pabOTHI M MPAKTUYECKHIE 3aHATHS, CAMOCTOATENbHAS padOT

IIpenmer " 3aJ1a9n
3KOJIOTUH.

1. IIpenMeT u 3329 SKOJIOTHU: yUYSHHE 00 SKOJIOTHYECKUX (PaKTOpax, yIeHHE O COOOIIECTBAX OPTaHU3MOB, yueHHE 0 Ornochepe. DKOIOTHIECK

2. DKoJjoruveckas xapakTepructuka Buja. [ToHsTHe 00 3KOJOruveckux cuctemax. llenu nmuranus, Tpopudeckre ypoBHU. BHOreomneHos3 kak Ko

Tema 5.2.
Bbuocdepa - rmobanpHas
IKOCHCTEMA.

Conep:xanue y4eOHOro MaTepuajia

1. Vuenue B. U. Bepuazackoro o 6uocdepe. Ponb xuBbix opranu3smon B Ouocdepe. buomacca.

2. buonornueckuii KpyroBopot (Ha mpuMepe KpyroBopoTa yriaepoma).

3. OcHOBHBIE HaMpaBIEHUS BO3ACHCTBUS YellOBEKa HA Ouocdepy.

4. Tpancgopmanus eCTeCTBEHHbBIX IKOJOTHUECKUX cucTeM. OCOOEHHOCTH arpo3KOCUCTEM (arpoIieHO30B).

HpaKTI/I‘lCCKl/le 3AHATUSA

1. CpaBHHTEIbHAS XapAKTEPUCTHUKA IPUPOTHBIX SKOCUCTEM U arpodKOCHCTEM CBOel MecTHOCTH. COCTaBICHHE CXEM Tepejaur BEIISCTB U SHEPruu (Liernei 1

2. PemieHne 5KOJIOTUYECKUX 3a/1a4. AHAJIN3 U OI[CHKA MTOCIIEACTBUI COOCTBEHHOH EATEIILHOCTH B OKPYXKAIOIIEH cperie, r100aIbHBIX HKOJIOTHYE

Py0exublii KOHTPOIb Ne 4

CamocrosiTesibHas padoTa:

1. BrinonHeHre NUCHbMEHHO aHalu3a YY4EeOHOM JUTEpaTyphbl U TECTOBBIX 3aJaHM MO Bompocam: «DKoJorudeckre (HakTopbl U UX BIUSHUE HA
«3arnoBeIHUKH U 3aKa3HUKH Poccum.

JAnddepennupoBaHHbIi 3a4eT
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3. YCJIOBUS PEAJIN3AIIMA YUYEBHOM JUCIHUILIUHBI
3.1. TpeboBaHusl K MAaTEePUAJBLHO-TeXHUYECKOMY OOecreYyeHuIo

Peanmzamust y4eOHON mucnuIuiiHbl TpeOyeT Haimuuus Yy4eOHOro KaOuHeTa
y4eOHOU AUCIMILTUHBI «EcTecTBO3HAHUEY;

O6opynoBanue yueOHOro kabuHeTa:

Texnuueckue cpeacTra 00ydeHUsI:

3.2. Uudopmannonnoe odecneyeHue 00yueHust

Ilepeyenbr pexoMeHayeMbIX Yy4eOHbIX u3daHuii, HWHTepHeT-pecypcos,

JAOMOJHUTEIbHOM JIUTEPATYPbI

OCHOBHBbIE HCTOYHUKH:

1. Taopusnsn O.C. EcrectBo3Hanue. XuMus: yuyeO. JUIsl CTyA. YUPEKIACHHM
cpea. npod. Oo6pazoBanus / O.C.I'abpwansa, WM.I.Octpoymor. - M.:
N3natensckuii eHTp «Axamemusi», 2019. — 240 c.

2.  Xumus s npodeccuii U CenualbHOCTeN €CTeCTBEHHOHAYYHOTO TTPOQUIIS:
yu4eOHHMK Ui CTyHd. YYpexaeHud cpea. mnpod. obOpaszoBanus [
[O.C.I'abpudnsn, U.I'.Octpoymos, C.A.Cnankos] ; mox pea. O.C. 'abpudnsn
— M.: U3natensckuii ienTp «Axamemus», 2019. — 400 c.

3. Epoxun E.M. Xumus mis mpodeccuil U crenuaabHOCTEH TEXHHUYECKOTO U
€CTECTBEHHOHAYYHOTO TNpoduieii: y4eOHHK I CTYHA. YUYPEKICHHH Cpe.
npod. ooOpazopanus / FO.M.Epoxun, 11.B.KoBaneBa. — M.: M3naTenbckuii
neHTp «Axamgemus», 2019. — 496 c.

4. KoucrantuHoB B.M. buonorus mia npodeccuid M cHelUAIbHOCTEN
TEXHUYECKOTO0 M €CTECTBEHHOHAy4YHOTo mnpoduieil: y4yeOHUK s CTY/I.
yupexaeHuit cpen. npod. oopazosanust / B.M. Koncrantunos, A.I".Pe3anos,
E.I. ®aneeBall.B. — M.: U3narenbckuii ieHTp «Akamemusi», 2017. — 336 c.

5. Kuwm, A. M. Opranuueckas XuMus [DIEeKTPOHHBIN pecypc]: yueOHoe mocodue
| AM. KuM. — DJIeKTpoH. TeKCToBBIe aaHHbIe. — HoBocuOupck: Cubupckoe
YHUBEpCUTETCKOe wu3narenbctBo, 2017. — 844 c. — 978-5-379-02004-0. —
Pexxum mocrtyma: http://www.iprbookshop.ru/65281.html Pexxum mgocrymna:
http://www.studentlibrary.ru/book/ISBN9785970434406.html

6. Jleryra, C. H. ®usuka [DnekTpoHHBI pecypc]: yuebnoe mocobue / C. H.

Jleryta, A. A. Yakak. — DIJIGKTPOH. TEKCTOBbIE maHHBIC. — OpeHOYpr:
OpenOyprckuii rocynapctBenusiii yausepcutet, 9bC ACB, 2017. — 307 c. -
978-5-7410-1575-9. — Pexum JoCTymna:

http://www.iprbookshop.ru/78852.html

JlonoJIHUTEIbHbIE HCTOYHUKU:

1. Awungpeea H./J. buonorus. 10-11 xmnaccel: yueOH. myist o6mieoOpas3oBar.
yapexkIeH. yupexacHuit (0azoBbiii  ypoenn) / H.J[.AuapeeBa. — M.:
Muemo3suna, 2012.

2. benses J.K., HOeivmmin ['M., bopoaun II.M. u ap. buonorus (6a30Bbiii
ypoBens). 11 kiacc. - M., 2014.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

benses .K., Oeimmun .M., Ky3nemnosa JI.LH. u np. buonorus (6a3oBbiii
yposens). 10 kiacc. - M., 2014.

buosorus. PykoBOACTBO K mpakThdeckuM 3aHsaTusM [/ mon pea. B. B.
Mapxkunoii. - M., 2014.

buomnorus: B 2 1. / mon pen. H. B. Speiruna. - M., 2014,

Bacunesckasa, E. M. Heopranwueckas xumusg [DIJIEKTPOHHBIA pecypc]:
yueoHoe mocobue / E. U. Bacunenckas, O. U. Ceuko, T. JI. IlleBuoBa. —
DNEeKTpOH. TEKCTOBble AaHHble. — MuHck: PecnyOnukaHCKHIT WHCTUTYT
npodeccuonansHoro odpazosanust (PHUIIO), 2015. — 248 c. — 978-985-503-
488-0. — Pexum nocryna: http://www.iprbookshop.ru/67664.html

["abpuensn O.C. u ap. Xumus. TecTsl, 3a1a4 U yIIpaXHEHUS: yueO.

rmocobue. - M., 2014.

[Mabpuensa O.C. Xumus. [locobue mist moaroroBku Kk EI'D: yue6. mocobwue. -
M., 2014.

["a6puensa O.C. Xumus. [Ipaktukym: yueb. mocobue. - M., 2014.
INa6puensta O.C., JlpicoBa ['.I'. Xumwusi: kHUTA I TIpemnojaBarelis: y4deO.
MeTo/. rmocodue. - M., 2014.

labpuenssta = O.C., OctpoymoB W.I'. Xumus pgns mnpodeccuit u
CIIEMAIBHOCTEHN COLMAIBHO- IKOHOMUYECKOTO ¥ TYMaHUTAPHOTO TTPOQuUIIeH:
y4eOHUK JJIs CTYI. yUpexXACHHUN cpen. mpod. oOpazoBanus. M., 2014,
Enxuna JI.B. buonorus. Beck mikonbHbIl Kypc B Tabnuuax. - M., 2013.
Epoxun KO.M. COopHUK TECTOBBIX 33J]aHUI IO XUMUU: yueO. mocodue ass
CTYy[. YUpexaeHuu cpea. npod. oopazosanus. - M., 2014.

Epoxun IO.M. Xumus: 3agaun u ynpaxHeHus: ydeb. mocobue mjisg CTYI.
yUpEKJICHHH cpel. mpod. odpazoBanus. - M., 2014.

Wnwsun B.A., Kyapssues B.B. Vctopus u meronosnorus pusuku. - M., 2014,
Kosnosa N.U., buonorus [DnektpoHHbIit pecypc] : yueonuk / .M. Kosnopa,
W.H. Bonkos, A.I'. Myctadun - M. : [D0TAP-Menua, 2015. - 336 c. - ISBN
978-5-9704-3440-6.

Koncrantuno B.M., PezanoB A.I'., ®aneeBa E.O. buonorus: yueOHUK 1st
CTYH. yupexaeHud cpen. mpod. ooOpasoBamms / mom pea. B. M.
Koncrantunosa. - M., 2014.

Kysnenos, C. . CnpaBouHuk no gusnke [DNEKTPOHHBIN pecypc]: yueOHoe
nocooue mis CIIO / C. U. Ky3uenos, K. 1. Porosun ; nmox pea. B. B.
JlaproHOB. — DneKTpoH. TeKcToBble AaHHbIe. — CapartoB: [IpodoOpazoBanue,
2017. - 219 ¢ - 978-5-4488-0030-6. - Pexum jgocTymna:
http://www.iprbookshop.ru/66399.htmi

Kypc no popmynam. dusuka, XuMus, MaTeMaTuka [DIeKTpoHHbBIN pecypc] /.
— DIeKTpOH. TeKcToBble maHHble. — HoBocubupck : Cubupckoe
YHUBEPCUTETCKOE M3aarenscTBo, Hopmaruka, 2017. — 118 c. — 978-5-4374-
0894-0. — Pexxum noctyma: http://www.iprbookshop.ru/65259.html

Jleme3a, H. A. buonorus. TecTbl & IIKOJIHHUKOB U aOUTYypHUEHTOB
[DnmeKkTpoHHBIN pecypc]: mocoOue s yYalmmuxcs YUIPEKISHUH OOIIero
cpennero oopasoanus / H. A. Jleme3a. — DICKTPOH. TEKCTOBBIC JaHHBIC. —
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Munck: Bermiimas mkoia, 2014, — 368 ¢. — 978-985-06-2391-1. — Pexum
noctyna: http://www.iprbookshop.ru/35468.html

21. Hemuenko K.D. ®usuka B cxemax u tabaunax. - M., 2014.

22. O6mas Owomorus. Ilpaktukym. 10-11 xmaccer: yueb. mocoOme st
o01eodpasoBar. Opranuzanuii: yrayOut. ypoBeHs./I".M.J{pimiuil,
0O.B.Cab6nuna, JI.B.Beicorkas, [1.M.bopoaun. -3-e uza. — M.: Ilpocsenienue,
2017. - 143c.

23. Camoiinenko U. B. EctectBo3nanue ®usuka. — M.: Axagemus, 2017.

24. Cawmoitnenko [1.1. CoopHuk 3a1au mo ¢puszuke ajis npodeccuit u
CHEIUATBLHOCTEH COIMAaIbHO- SKOHOMUYECKOTO U TYMaHUTAPHOTO TPOodHIISH:
y4e0. mocodue ISl CTy 1. YUpexkJIeHui cpe. mpod. obpazoanus. - M., 2014,

25. Camoinenko I1.H. Teopus u meronuka oOydyeHus uzuke: yued. mocodue
JUIs TIpenogaBarenei ccysos. - M., 2010.

26. Camoiinenko [1.1. ®usuka mis npodeccuii U CrieuaaibHOCTEH COUaIbHO-
HAKOHOMHYECKOTO ¥ TYMaHUTAPHOTO MPOoduiIeii: yueOHUK JUIsl CTY/.
yapexaeHuit cpen. mpod. oopazoBanus. - M., 2014,

27. CrapomybmeB, B. A. EcrectBo3nanue. CoBpeMEHHBIC KOHIICTIITUU
[DnexTpoHHBIH pecypce]: yaeoHoe mocodue st CI1O / B. A. CrapoayOues. —
DnexTpoH. TeKcToBbIe nanubie. — Capartos: [Ipodobpazosanue, 2017. — 332 c.
—978-5-4488-0014-6.Pesxxum noctymna: http://www.iprbookshop.ru/66386.html

28. XamwutoBa, A. M. Oprannueckas xumus s ctyaeHToB CIIO [DnekTpoHHbII
pecypc]: yueonoe nocooue / A. . Xamurona, T. E Byceiruna, JI. P. Caduna.
— DJexTpoH. TeKcToBble AaHHble. — Kazanb: KaszaHckuil HammoHaIbHBIN
HCCIIeIOBATEIbCKUN TEXHOJOTHUeCKud yHuBepcuret, 2016. — 172 ¢. — 978-5-
7882-1938-7. — Pexxum noctyma: http://www.iprbookshop.ru/80239.html

29. Xumus [DJeKTpOHHBIH pecypc]: yueOHoe mocobue /; coct. I'. IO.
BoctpukoBa, E. A. XopoxopauHa. — OJEKTPOH. TEKCTOBbIE JaHHBIE. —
Boponex: BopoHexckuii ToCyIapCTBEHHBIM ApPXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcutet, ObC ACB, 2015. — 92 c. — 978-5-890040-579-1. — Pexum
nocryma: http://www.iprbookshop.ru/59133.html

30. Xwumus: 37eKTPOHHBIA yueOHO-METOIUIECKHI KoMILieke. - M., 2014,

HNuTepHeT-pecypcesbl:

www. biology. asvu. ru (Bes 6uomorus. CoBpeMeHHas OMOJIOT s, CTAaThH,

www.  chemistry-chemists. com/ index. html  (snekTpoHHBIHXYpHAI
«X IMUKHHXAMUSY).

www. hemi. wallst. ru («Xumus. OOpa3zoBaTeIIbHbIN CAUT AJIS IHIKOJLHUKOBY).

www. hvsh. ru (kypuan «Xumus B mKkoje»). WWW.hij.ru (kypHan «XuMus u
YKU3HDBY).

www. interneturok. ru («Buaeoypoku 1o npeaMeram mKOJIbHOW IPOTrpaMMBbI»)

www. pvg. mK. ru (onmumnuana «[Tokopu BopoObeBBI TOphD»).

www.alhimikov.net (O6pa3oBareabHBIN CAUT IS ITKOJTHHUKOB).

www.chem.msu. su (DekTpoHHast OMOJIMOTEKA 110 XHMHUH).

www.class-fizika.nard.ru («Kmaccuas gocka mjist TF0003HATEIBHBIXY ).

www.physiks.nad/ru («Dusnka B AHUMAITHSX).
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4. KOHTPO.JIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUMIUHBI

KoHTpoibH  oOmeHka  pe3yJbTaTOB  OCBOCHMS  Y4YEOHOW  JUCLUIUIMHBI
OCYIIECTBIISIETCA IPENOJABATEIEM B IPOLECCE NPOBEACHUSA IPAKTUYECKUX
3aHATHM M JTAa0OpaTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBINOJHEHUS
00y4aronMMuUCs UHAUBUYAJIbHBIX 3aJaHUi, POEKTOB, UCCIIEI0BAHUA.

®opMBbI U METO/IbI KOHTPOJISA U
OLIEHKH pe3yJ1bTATOB
00y4eHus1

Pe3yabTarnl 00yueHus
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHUSA)

® JIMYHOCTHBIE:
- YCTOWYMBBIN MHTEPEC K UCTOPUHU U J0CTHXKeHusM | [IpoBepka BHEayAMTOpHOM
B 00JIaCTH €CTECTBEHHBIX HAayK, 9yBCTBO IOpaAOCTHU CaMOCTOSTEIILHON pa60TH’
3a POCCUNCKHE €CTECTBEHHBIE HAYKH; 3aIUTA TOKIA/0B,

- TOTOBHOCTb K IIPOJOJIKCHHIO 06p330BaHI/IH, pe(bepaTOB HY6HI/I‘{HOG
b

ITIOBLIIIICHH KBaJl z
OBBIILIEHHUIO upuKanuy B M30paHHOM Ipe/ICTaBIIEHHE

I % .
podeccuoHaIbHON JEeSTENHHOCTH © | npesenTamui,

HCII0JIb30BaHUEM 3HAHUU B JIaCTH TCCTBCHHBIX
CHOJIP30BAHNCM 3Ha obnac ceTectTse TCCTUPOBAHUC, ITPOBCPKA

HAVK:
ayK, NPaKTUYECKHUX PadoT,

- 'bEKTHUBH . .
00Be oe OCO3HaHHE 3HAUMMOCTH PEHTHHTOBBIH KOHTPOH,

KOMIIET %
OMIIETEHIIMM B 00JIACTH €CTECTBEHHBIX HAYK IS HPOMEIKYTOUHAS

YyeJoBeKa M O0OIecTBa, yMEHHE HCIO0JIb30BaTh S —
TEXHOJIOTUYECKHUE JOCTH)KCHHUS B 0071acTH (DU3UKH,
XAMHH, OMOJIOTUH IS MOBBIIICHUS COOCTBEHHOI'O
WHTEJUICKTYaJTbHOTO  Pa3BUTHS B BBIOpAHHOM
npoecCHOHaTBHOM NeITeTbHOCTH;

- YMGHHE TMPOAHAIM3UPOBATh  TEXHOTCHHBIC
MOCJICACTBUS JUISl OKPYIKaIOIIEH cpelibl, OBITOBOMN U
MIPOM3BOJICTBEHHOH JEATEILHOCTU YEJIOBEKa;

- TOTOBHOCTH CaMOCTOSITEIILHO JOOBIBAaTH HOBEIE
IIi  ce0s  €CTECTBEHHO-HAy4YHbIE 3HAHUS  C
HCIIOJIb30BaHUEM IS 3TOTO JTOCTYITHBIX
WCTOYHUKOB MH(OPMAIIHH;

- YMCHHE VHOpaBJISITH CBOEH TMO3HABATEIHHOM
NEeSATETHHOCTIO, TIPOBOJIUTH CaMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEIIJICKTYaIbHOTO PAa3BUTHS;

- YMCHHUC BBICTpAaNBATHh KOHCTPYKTUBHBIC
B3aMMOOTHOIICHHUA B KOMAHC 110 PCIICHHUIO O6HII/IX
3aJa4 B obOnacTn CCTCCTBO3HAHMI,

& METANIPEAMCTHBIC!

23



Pe3yabTaTsl 00yueHust
(ocBOEHHBIE YMEHHS, YCBOCHHbIE 3HAHUSA)

(I)OpM]:I N METOAbI KOHTPOJA U

OIIEHKH Pe3yJIbTAaTOB
00y4eHust

- OBJIaJICHHE YMEHHUSMH M HaBbIKAMHU Pa3IUYHBIX
BUJIOB  TO3HABATENBbHON  JCSATENBHOCTH  JUIS
U3YYEHUS]  Pa3HbIX  CTOPOH  OKPY>KaIOIIETro
€CTECTBEHHOI'0 MUPA;
- TNPUMEHEHUE OCHOBHBIX METOJOB I[O3HAHUS
(HaOmro/leHrs, HAy4YHOTO JKCIIEPUMEHTAa)  JUIs
W3YUYEHHUSI PA3JIUYHBIX CTOPOH €CTECTBEHHOHAYYHOM
KapTUHBI  MHpPa, C  KOTOPbIMH  BO3HHKAET
HEO0OXOTUMOCTh CTaJIKUBATHCS B
npodeccruoHanbHOM cdepe;
- yMEHME OIpeAeNsiaTb Uedd W 3aJa4d
NesATeNbHOCTH, BBIOMpATh CpeACTBA Uil  HUX
JIOCTUKEHUS Ha MPAKTHUKE;
- YMEHHUE UCIOIb30BaATh PA3IUYHbIE UCTOYHHUKH IS
MOJIYYeHHsS] €CTECTBEHHOHAay4YHOU HHMOpManuu u
OIICHUBATh €€ JIOCTOBEPHOCTh [JISi JOCTHKECHHUS
MOCTABJICHHBIX II€JIeH U 3aj1ay;

® IMpeaMeTHbBIE:
- ¢(hOpPMHUPOBAHHOCTH MPEJICTABICHUN O TIEIIOCTHOM
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHE MHUPA,
IpUPOJE Kak €IWHOW LEJIOCTHOM  CHUCTEME,
B3aMMOCBSI3M 4YEJIOBEKAa, MPUPOJbI W OOIIEeCTBa,
IPOCTPAHCTBEHHO-BPEMEHHBIX Macutabax
BcenenHnoi;
- BJJICHHE 3HAHUSIMU O HaumboJee BaKHBIX

OTKPBITHSIX ~ WM JIOCTHDKGHHSX B 00JIacTH
€CTECTBO3HAHUS, TMOBIHUSABIIMNX HAa HBOJIOIHIO
NPEJICTABICHUN O MPUPOJIC, HAa Pa3BUTUE TEXHUKU U
TEXHOJIOTHI;

- chOopMHpPOBAaHHOCTL  YMCHHS  INPUMCHSITH
€CTCCTBEHHOHAYYHbIE 3HAHUSA JUII OOBSICHCHHUS
OKPYKAIOIIUX SIBJICHUH, COXPAaHCHHS 3JI0POBbS,
obecrnieueHrss 0€30MaCHOCTH JKH3HEAEATEIHLHOCTH,
OepexHOTO OTHOIIEHUS K npupoze,
paIoOHaIBHOTO TPHUPOJIOIOIB30BaHUsS, a TaKKe
BBITIOJTHCHHSI POJTU TPAMOTHOTO ITOTPEOUTEIIS;

- c(hOpMUPOBAHHOCTH TPEACTABICHUA O HAYYHOM
METO/IC TMO3HAHUS MPUPOJIBI U CPEACTBAX M3YUCHUS
MeramMupa, MaKpoOMHpa W MHUKPOMHUpA; BJIaJCHHC
npUeMaMi €CTECTBCHHOHAYYHBIX  HaOJIOJICHUH,
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Pe3yabTaTsl 00yueHust
(ocBOEHHBIE YMEHHS, YCBOCHHbIE 3HAHUSA)

(I)OpM]:I N METOAbI KOHTPOJA U

OIIEHKH Pe3yJIbTAaTOB
00y4eHust

ONBITOB, MCCIEAOBAHUNA M OLIEHKH JOCTOBEPHOCTH
MIOJIyYEHHBIX PE3yJIbTaTOB;

- BJIQJICHUE NTOHSATUMHBIM alnapaToOM €CTECTBEHHBIX
HayK, IIO3BOJISIFOIIUM II03HABAaTh MUP, Y4aCTBOBATH
B JJUCKYCCHSIX 110 €CTECTBEHHOHAYYHBIM BOIPOCAM,
UCTIOJIb30BaTh PA3IMYHbIC UCTOYHUKU HH(POPMAIIUU
JUISl IOATOTOBKM COOCTBEHHBIX paldOT, KPUTHUYECKU
OTHOCUTBhCA K coobmenussm CMU, copepkamum
Hay4HYI0 UH(OpMaIIHUIO;

- chopMUPOBaHHOCTH YMEHHUI TIOHUMATH
3HAYMMOCTb €CTECTBEHHOHAYYHOI'O 3HAHUSA JUIs
KQ)KJIOI'0 YEJIOBEKAa HE3aBUCHUMO OT €r0
npo¢heCcCUOHATLHON eI TeIbHOCTH, Pa3InyaTh
(aKThl U OLIEHKH, CPABHUBATH OLIEHOYHBIE BHIBOJIBI,
BHUJIETh UX CBSI3b C KPUTEPHUSIMU OLICHOK U CBSA3b
KPUTEPUEB C OMPEIICIIEHHON CUCTEMOM LIEHHOCTEH,
o0IuX 3a7a4 B 00JIaCTH €CTECTBO3HAHMUS.
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