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1. ACIIOPT PABOYEH ITPOI'PAMMBbBI YYEFHOM JTJUCIIUIIJIUHBI
b/J1.07 ECTECTBO3HAHHUE

1.1. ObsacTb npuMeHeHus: padoyeil NporpaMmbl

PabGouass mporpamma ydeOHOW IUCHMIUIMHBI «ECTeCTBO3HAHUE» SIBISETCS
YaCThIO IPOTrpaMMBbI IIOJATOTOBKH CIIEIIUATIUCTOB CPEHETO 3BEHA B COOTBETCTBHH C
®I'OC CIIO cnenmansHocTt 40.02.01 IIpaBo M opraHuzamus COLMAIBHOIO
obecnieueHust yis ctyneHtoB, ocBanBawmux [IIICC3 Ha 6a3e 0OCHOBHOIO OOIIETro
oOpa3zoBaHus.

1.2. Mecto y4yeOHOH AMCHUIUIMHBI B CTPYKTYpe NPOrpamMMbl IOATrOTOBKH
CIEeNUATHCTOB CPeIHEro 3BeHa:

VYyeOnast aucumminHa «EcTecTBO3HaHME» BXOAMT B IUKI Y4eOHBIX
JUCIUIUIMH 00111e00pa3oBarenbHoil nmoaroroBku cnenuaibHoctu 40.02.01 Ilpaso
U OpraHu3aiys COUaIbHOr0 00ECeueH s COLMATbHO-D)KOHOMUYECKOTO MPOQuIs
npodeccuoHaIbHOr0 00pa3oBaHMUs.

1.3. Heau u 3aaa4m AUCHUIIMHBI — TPeOOBAHMS K pe3yJbTaTaM OCBOEHUS
AUCHUTTHHBI:

OcBoenue coaepkanus yuyeOHOM  mucuuIiiuHel  «EcTecTBO3HAHUE»
oOecreynBaeT JOCTUKEHUE CTYIEHTaMHU CIEAYIOIUX PE3yJIbTaTOB:

JIMYHOCTHBIX:

- YCTOMYMBBIM MHTEpEC K MCTOPUM M JOCTWKEHUSM B o0iactu
€CTECTBEHHBIX HayK, UYBCTBO F'OPJIOCTHU 32 POCCUIICKHE €CTECTBEHHBIE HAYKH;

- TOTOBHOCTb K MPOJIOKEHUIO 00pa30BaHMsl, MOBBIIICHNIO KBaTU(DUKAIIUU B
n30paHHON NpodhecCUOHANBHONW MESITeIbHOCTH C HCIONb30BAaHUEM 3HAHUU B
00JIaCTH €CTECTBEHHBIX HAYK;

- OOBEKTMBHOE OCO3HAHWE 3HAYUMOCTH KOMIIETEHIIMH B 00jactu
€CTECTBEHHBIX HayK [JIi 4YelloBeKa H OOIIeCTBAa, YMEHHE HCIOJIb30BaTh
TEXHOJOTUYECKHUE JOCTKEHUS B 00NacTh (GU3MKW, XUMHH, OWOJOTUU IS
MOBBIIIEHUSI COOCTBEHHOTO HHTEJUIEKTYaJIbHOTO  Pa3BUTHS B  BBIOpaHHOM
npodeccuoHaIbHOM 1eITeTbHOCTH;

- YMEHHUE MPOAHAIU3UPOBATH TEXHOTC€HHBIE MOCIEICTBHS IJI1 OKpPYKAroUIEn
cpelibl, OBITOBOM M TPOU3BOICTBEHHON JEATEIBHOCTH YEJIOBEKA,;

- TOTOBHOCTb CaMOCTOSITEJIbHO J10OBIBaTh HOBBIE IJII C€0Sl €CTECTBEHHO-
HAay4YHbIE 3HAaHMS C MCIHOJB30BAHMEM JUIA 3TOT0 JOCTYNHBIX HCTOYHUKOB
uHbopMaImy;

- YMEHHME YIPABISITH CBOEH IMO3HABATEIBHOM NEATEIBHOCTBIO, IPOBOAUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEJIEKTYaJIbHOI'O Pa3BUTHS;

- YMEHHUE BBICTPauBaTh KOHCTPYKTHBHbIE B3aUMOOTHOUIEHUSI B KOMaHJIE IO
pelIeHuto o0IUX 3a7a4 B 00J1aCTU €CTECTBO3HAHUS,

MeTanpeIMeTHbIX:

- OBJIAJICHUE YMEHHSMM W HaBBIKAMHU Pa3JIMYHBIX BUJOB INO3HABATEIBHOM
JEeATENBHOCTH JJI1 U3YUEHUS Pa3HbIX CTOPOH OKPY’KAOIIET0 €CTECTBEHHOIO MHPA;

- INPUMEHEHUE OCHOBHBIX METOJOB IIO3HAHMS (HAOMIOAEHUS, HAYYHOTO
AKCIIEPUMEHTA) I U3YUYEHUS Pa3IU4YHBIX CTOPOH €CTECTBEHHOHAYYHOU KapTHHBI
MHpa, C  KOTOPbIMH  BO3HUKAET  HEOOXOAUMOCTb  CTAJKUBAaTbCA B
npodeccuoHanbHol chepe;



- YMEHHE ONpEAeATh MEeNd W 3aJa4yd JCATCILHOCTH, BBIOMpATh CPEACTBA
JUTSI X JOCTHIKEHUS Ha TIPAKTHKE,

- yYMCHHE WCIOJb30BaTh pA3IUYHBbIC HWCTOYHHKUA IS TOJYYCHHS
€CTCCTBCHHOHAYYHOW WHPOpPMANMK ¥ OICHUBAaTH €€ JIOCTOBEPHOCTh IS
TOCTIKEHUS TTOCTaBICHHBIX IEJICH U 3a/1a4;

npeaIMeTHbIX:

- c(OpMHUPOBAHHOCTh TMPEACTABICHUM O IEJIOCTHOM COBPEMEHHOMU
€CTCCTBCHHOHAYYHOW KapTHHE MHpa, MPUPOJE KaK SAMHOU IEJIOCTHON CHCTEME,
B3aMMOCBSI3H YEJIOBEKa, TPHUPOABI M OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmrTabax BeceneHnnoii;

- BIIQJICHUE 3HAHUSAMH O HamOOJee BaKHBIX OTKPBITHSIX W JOCTHIKCHUSAX B
00J1aCTH €CTECTBO3HAHUS, MOBIUSABIINX HA SBOJIFOIUIO TIPEJCTABICHUN O IPUPOJIC,
Ha pa3BUTUE TCXHUKHU U TEXHOJIOTHH;

- cOPMHUPOBAHHOCTH YMCHHS MTPUMEHSITh €CTCCTBCHHOHAYYHBIC 3HAHUS IS
OOBSCHCHUS OKPYKAIOIIUX SBJICHUH, COXpPAHCHHUS 370pPOBbS, OOCCICUCHHUS
0€30MacHOCTH  KU3HEJCATEILHOCTH, OCPEKHOTO OTHOIICHUS K  TPHUPOJC,
PaIMOHAILHOTO TIPUPOJIONIOJIB30BAHUS, @ TAKXKE BBINIOJIHCHHUS POJIM TPaAaMOTHOTO
OTpeOUTeIs;

- c(hOPpMHUPOBAHHOCTH TPEJCTABICHUNH O HAYYHOM METOJAC ITO3HAHHMS
NPHUPOJIBI M CPEACTBAX M3YyUEHHUsS MeraMupa, MaKpoMHpa ¥ MUKpPOMUpa; BIIaJICHHUE
preMaMi €CTeCTBEHHOHAYYHBIX HAOIFOIEHUH, ONIBITOB, UCCIICIOBAHUN U OIICHKH
JOCTOBEPHOCTH TOJYUYEHHBIX PE3yIbTaTOB;

- BIIQJICHHWE TOHSATHUHHBIM aIlapaToM €CTECTBEHHBIX HAyK, MO3BOJISIOIINM
MO3HABAaTh MHp, yJ4aCTBOBATh B JUCKYCCHSX O €CTECTBEHHOHAYYHBIM BOIPOCAM,
UCTIOh30BaTh  pa3MYHbIe  HCTOYHWKH  HMHpOpMammu O MOATOTOBKH
COOCTBEHHBIX padOT, KPUTHUECKU OTHOCUTHCS K coobmenussm CMU, coxepxamum
Hay4YHYI0 HH(}OpMaIHIo;

- ¢(hOpMHUPOBAHHOCTH YMEHUH TTOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOT'O
3HaHUS JUIS KaKIOTO 4YelOBEKa HE3aBUCUMO OT €ro mnpodeccrHoHaIbHOM
JCSATENLHOCTH, Pa3ndaTh (aKThl W OIEHKH, CPaBHHUBATH OIICHOYHBIC BBIBOJIHI,
BUJICTh WX CBSI3b C KPUTCPUSMHU OIICHOK W CBSI3b KPUTEPHEB C ONPEICICHHON
CHCTEMOH IIEHHOCTEH, OOIIMX 3a7a4 B 00JIACTH €CTECTBO3HAHMUS.

1.4. Koiu4ecTBO 4aCOB HA OCBOEHHE NMPOTrPAMMBbI YUeOHOI TUCHUILUINHDI:
MaKCHMAaJIbHOHM yueOHOU Harpy3ku odyuatomerocs 201 yacoB, B TOM 4HCIIe:
00s13aTENIbHON ayIUTOPHON yueOHOM Harpy3ku oOydatomierocs 134 yaca;
CaMOCTOSITEIbHOM paboThl 0Oyyatomierocsi 67 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThl

Bup yyeOHol padoThI Oovem uacoe
MakcumasbHasi yueOHasi HArpy3Ka (Bcero) 201
Oo0s13aTesibHAs ayIMTOPHAas y4yeOHasi HAarpy3Ka (Bcero) 134
B TOM YHUCIJIE:
ITPAKTUYECKUE 3aHATHS 46
CamocTosiTesibHAsE padora 00y4yarOmerocsi U KOHCYJIbTALMHU 67
(Bcero)
IIpomesicymounas ammecmayus 6 hopme ougpghepenyupoeannozo 3auema




2.2. TeMaTu4ecKHH IUIaH U coAep:kaHue ydeOHou aucuumiunbl b/1.6. EcrecTBo3HaHue

HaunmenoBanme Conepxxanue y4eOHOro MaTepuaJa, jadoparopHubie padoThbl U MPAKTHYECKHE 3aHATHS, O0bem | YpoBeHb
pa3esioB U TeM caMocCTosiTe]IbHAasi padoTa o0yuawmmxcsi, Kypcopasi padbora (IpoekT) (eciu npedycmompenst) | 4acoB | OCBOEHHS
1 2 3 4
XUMUA o1
BBenenne 3
Tema 1. Conepxxanue yueOHOro Marepuasa 2
XuMu4ecKasi KapTuHa 1. Xumudeckasi KapTHHA MHPa KaK COCTaBHAsl YacTh €CTECTBEHHOHAYYHOUW KapTHUHBI Mupa. PoJib 1
mupa. Posib xumnu B XMMMH B )KU3HU COBPEMEHHOr0 o01iectBa. [IpuMeHenne 1ocTuKeHnii COBpeMEHHON XUMUHU B
YKU3HU COBPEMEHHOTO TyMaHUTapHOU cepe AesTeNbHOCTH 001IecTBa. XUMHUYECKOE COJIEpKaHNe YIeOHON TUCITUTITMHBI
oOmecTBa. «EctecTtBo3Hanue» npu ocBoeHuu crienuanbHocteit CI1O rymanuTapHoro mpodus
1pohecCHOHATHLHOTO 00pa30BaHMUSI.
CamocrosiTesibHas padoTa: 1 2
1. TloaroroBuTh pedepaTsl U MPE3CHTAMHA HA TeMBI: «P0JIhb XUMUM B )KU3HU COBPEMEHHOTO
oOuiecTBa, MPUMEHEHHUE JOCTHKEHUI COBPEMEHHOM XUMUU B OBITY U MPOU3BOACTBEHHOMN
JIESITETbHOCTH YETIOBEKAY.
Pazgea I. 24
Oomas u
HEOpraHu4vecKasi XuMus
Tema 1.1. Conep:xaHue y4eOHOIr0 MaTepuaJa: 1
OCHOBHBIE IOHATHS U 1. BemectBo. ATomM. Mouekyna. XUMUYECKUI AIeMEHT U (GOPMEBI €ro cymiecTBoBaHus. [IpocTeie n 1
3aKOHBI XUMUU. cioxHble BemecTBa. OCHOBHbBIE 3aKOHBI XUMUH. [lepronuyeckuii 3akoH u [leproanueckas
cucrtema xumuueckux aneMeHToB . . MenneneeBa. Otkpsitue v 3Hauenue 113 u [ICXD [1. U.
Menneneesa.
IIpakTHYecKne 3aHATHS 1 2
1. OcHOBHBbIE IOHATHUS U 3aKOHBI XUMUU
Tema 1.2. IIpakTHYecKne 3aHATHS 2 2
Ileproanueckuii 3akoH 1 | 1.Ctpoenue atoma. [leproauueckuii 3akoH u [lepuoanueckas cuctemMa XuMUYECKUX 3JIeMEHTOB /.
IIepnoaunueckas cucrema | M. Menueneena.
XUMHUYECKHUX DIIEMEHTOB CamocrositesbHas padora: Monenuposanue [ICXD /1. 1. MenaeneeBa 1 3
. . Menaeneera.
Tema 1.3. Coaepikanue y4eOHOr0 MaTepuajia 1 1

Crpoenue BemecTna.

1. KoBaneHTHas CB3b: HCIMOJISIpHAs U MOJIApHast. Honnas cBsa3b. KaTHOHBI 1 aHHOHBI.




HaumenoBanue Coaepikanue yueOHOro MaTepuaJa, JaboparopHblie padoThl M MPAKTHYECKHE 3aAHATHS, O0bem | YpoBeHb
pa3iesioB U TeM caMocTosiTeJIbHAas padoTa o0yuyawmmxcsi, Kypcopasi padbora (IpoekT) (eciu npedycmompenst) | 4acoB | OCBOEHHS
Merammueckas cBA3b. BonopoaHas cBs3b.
IIpakTnyeckune 3aHATHS 1 2
1. Ctpoenue BeuecTBa. Buibl xumuuecko cB3U. TUIBI KpUCTAIIIMYECKUX PELIETOK.
Tema 1.4. Cojaepikanue yueOHOro MaTepuajia 2 1
Bona. PactBopsl. 1. Bona B npupone, ObITy, TEXHUKE U Ha IPOU3BOJICTBE. PU3NYECKUE U XUMHUYECKHUE CBOMCTBA
BOJIbl. OnpecHeHne BOJIbl. ATperaTHble COCTOSIHUS BOJbI M €€ MEePEX0/Ibl U3 OJJHOTO arperaTHOro
COCTOSIHUS B IPYTOE€.
IIpakTHYeckne 3aHATHS 2 2
1. I'maponus. Peakiiuu nonHoro oOMeHa.
2. OnpeneneHre MacCOBOM JIOJIM pACTBOPEHHOTO BEIIECTBA B pACTBOPE.
CamocrosiTejibHasi pa6oTa: 3 3
1. BelnosiHeHUE MMCHbMEHHOTO aHalln3a y4eOHOU JIUTepaTyphl, MPAKTUYECKUX 3a/1a4 U TECTOBBIX
3agaHui 1o Bonpocam: «Boaa Bokpyr Hac. PacTBopeHHe TBEp/IbIX BEIIECTB U Ta30BY;
«/IucniepcHbie cuctemsl. [Iporieccsl, MPOUCXOASIINAE B pACTBOPAX).
Tema 1.5. Conep:xaHue y4eOHOro MarepuaJa: 1 1
XUMUYECKUE PEAKIINH. 1. TlonsiTHE 0 XUMUYECKOU peakiuu. Tumnpl XuMudecKux peakiuii. CKOpoCTh peakiuu U GaKkTopPhI,
OT KOTOPBIX OHA 3aBUCHT.
CamocrosiTejibHas1 padoTa: 2 3
1. BolnosiHeHUE MMCHbMEHHOTO aHallM3a y4eOHOU JIUTepaTyphl, MPAKTUYECKUX 3a/1a4 U TECTOBBIX
3amanuil o temam: «Knaccudukanus XuMHUECKUX peakiuiiy.
Tema 1.6. Conep:xaHue y4eOHOIr0 MaTepuaa:
Knaccugukanus 1. Knaccuduxaryss HeOpraHu4eckux CoeTMHEHUI 1 ux cBoricTBa. OKCUIBI, KUCIOThI, OCHOBAHUS, 1 1
HEOPraHMYECKUX conu. [lonsatue o rugponuse coneil. Cpena BOJHBIX pacTBOPOB cosieid. BoiopoaHslil mokazarenb
COCIMHEHUH U UX pH pactBopa.
CBONCTBA. IIpakTHyeckne 3aHATHS 2 2
1. Onpenenenue pH pactBopa cosnei
CamocTosiTe1bHAsA padoTa: BeinonHeHne MMICbMEHHOTO aHaIN3a y4eOHOW JIUTepaTyphl, 1 3
MPAKTUYECKUX 3a/1a4 U TECTOBBIX 3aJlaHuii o Teme: «Kiaccudukanns HeopraHu4eckux
COCIMHEHUHN U UX CBOMCTBAY.
Tema 1.7. Coaepikanue y4eOHOro MaTepuaJa: 1 1

Mertannel. Hemertasibl.

1. O6H_[I/Ie (I)I/IBI/I‘-ICCKI/IC 1 XMMHYECKHE CBOMCTBA METAILIIOB. O6ma;1 XapaKTCpUCTUKA I'NTaBHBIX
TOATPYIIIT HEMCTAJUIOB HAa NTPUMEPC I'aJIOI'CHOB. Baxsneiinie coeIMHEHN METAIJIOB U HEMETAILIOB




HaunmenoBanme Coaepikanue yueOHOro MaTepuaJa, JaboparopHblie padoThl M MPAKTHYECKHE 3aAHATHS, O0bem | YpoBeHb
pa3iesioB U TeM caMocTosiTeJIbHAas padoTa o0yuyawmmxcsi, Kypcopasi padbora (IpoekT) (eciu npedycmompenst) | 4acoB | OCBOEHHS
B IPUPOJIEC U XO35MCTBEHHON NS TEIbHOCTH YEI0BEKa.
IIpakTHYeckne 3aHATHS 1 2
1. Mertamnsl. B3auMoeiicTBre MeTauioB ¢ paCTBOPAMH KUCJIOT U COJICH
CamocrosiTesbHast pabora:
1. BeinosHeHre MMCbMEHHOTO aHallM3a Y4eOHOU TUTepaTypsl 1Mo Bompocy: «Koppo3us Metanios. 1 3
CrinaBbD.
Paznea 2. 24
Oprannyeckasi XumMms
Tema 2.1. Copep:xaHue y4eOHOro marepuasa 1
OCHOBHBIE NOJIO)KEHUS 1. Oprannyeckue coequHeHuss. OCHOBHBIE MOJIOKEHUS TEOPUU CTPOEHUS OPTaHUYECKUX 1
TEOPUH CTPOCHUS coeMHEHN. MHOTO00Opa3ue opranndeckux coeaquuenuid. [loustue nzomepun.
OpraHNYeCcKuX IIpakTHYecKHe 3aHATHS 1 2
COE/IMHCHU. 1. Ctpoenue opranndeckux coequnennit. Knaccuduxanms. M3zomepus. Homenknarypa.
2. KauecTBeHHBIN aHAIN3 OpraHudecKux coenuuennii (OOHapyXeHne yriaepoia v BOJAOPOIa).
CamocrosiTesibHas pa6oTa: BelnolHeHHE MIChMEHHOTO aHAIKM3a YICOHOU JTUTepaTyphl, 2 3
MPAKTUYECKHX 3a7a4 U TECTOBBIX 3aJlaHUM 10 Teme: «['OMOJIOrHYecKuil psiji aIKaHOB.
Tema 2.2. Conep:xaHue y4eOHOro Marepuaja 1 1
VYT11eBo0pO/IbI. 1. [IpenenvHbie U HeNpeaeIbHbIE YTIeBOA0POAbl. Peakius nomumepusanuu. [IpupoaHsie
HCTOYHUKHU YTIJIEBOJIOPOAOB. YTIIEBOIOPOIbl KAK OCHOBA MEXKIYHAPOAHOIO COTPYIHUYECTBA U
BOKHEHUIINIA UCTOYHUK (popmupoBanus Oromkera PD.
IIpakTHYecKne 3aHATHS 1 2
1. YrineBogoposl: oJydeHue U CBOCTBa aTuieHa. CBoiicTBa GeH3ola
2. Pemienue pacyeTHbIX 3a/1a4 U TECTOBBIX 3aJIaHUH MO TeMe «YTIIEBOJOPOIbI».
CamocrosiTesibHas padora: 1 3
1. BoimonHeHNe MUCbMEHHOTO aHalN3a y4eOHOH IUTepaTyphl, MPAKTUYECKUX 33]1a4 U TECTOBBIX
3amanuil o teme: «M30Mepus 1 HOMEHKJIATypa HEMPEICIbHBIX YTIEBOJI0POIOBY.
Tema 2.3. Coaepikanue y4eOHOro MaTepuajia 1 1
Kucnopoaconepxaiue 1. IlpencraBuTenu KUCIOPOACOAEPKAIINX OPTaHUIECKUX COEIMHEHHI: METHUIIOBBIN U 3TUIJIOBBII
OpraHUYECcKue CIUPTHI, TIULEPUH, YKCYCHAsl KUca0Ta. JKUpPhI Kak CI0XKHBIC Y3QHUPHI. YTIEBOIbI.
BCIIECTBA. IIpakTHyeckue 3aHATHSA: 5 2

1. Ilpaktuyeckas pabora «CiupThy;




HaunmenoBanme Conepxxanue yueOHOro MarepuaJa, JadoparopHubie padoThbl U MPAKTHYECKHE 3AHATHS, O0bem | YpoBeHb
pa3iesioB U TeM caMocTosiTeJIbHAas padoTa o0yuyawmmxcsi, Kypcopasi padbora (IpoekT) (eciu npedycmompenst) | 4acoB | OCBOEHHS
2. Pemenue npaktuyeckux 3ajanuil no teme «KapOboHOBbIE KUCIOTHIY.
3. KapOGoHOBBIEC KHCIIOTHI (PaCTBOPUMOCTh KAPOOHOBBIX KUCIIOT B BOJIE; B3AUMOICHCTBHE C
Mertaiamu. [loaydeHue ciaoxxHoro agupa)y.
CamocrosiTesibHas padora: 2 3
1. IloaroroBka pedepara v MpPEe3CHTAIIMN HA TEMBI: « AJIKOTOJIN3M, €0 IOCISCTBUS U
npeaynpexaeauey; «[Ipumenenre ykCyCHOM KUCIOTHI Ha OCHOBE CBOMCTB. Cll0XKHBIE 3(PHUPHI B
MIPUPOJIE, UX 3HAUCHHEY; «3HAUCHUE YTIIEBOJIOB B KUBOW MPHUPOJIE U KU3HU YETIOBEKAY.
Tema 2.4. Cojaep:kaHue yueOHOro MaTepuajia 1 1
A3oTcoaepkalime 1. AzoTconeprkaiiyue OpraHiuecKue CoeTuHEHNs. AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u
OpraHMYyeCcKue BeIlecTBa. | Omosormdeckas pyHkuus 6eakoB. [loHsTHE 0 TUTaCTMaccax ¥ XUMHUYECKUX BOJIOKHAX.
IInactmMaccel u BonokHa | HaTypalibHbIC, CHHTETHYECKHE W NCKYCCTBCHHBIC BOJIOKHA.
I[IpakTnuyeckue 3aHATHSA: 1 2
1. AmwuHBI, aMUHOKHCIIOTHI, Oeku: OOpaTuMas 1 HeoOpaTuMasi IeHaTypaIu3aius OCIKOB.
CamocrosiTesibHas1 padoTa: 1 3
[ToaroroBka pedepaToB u cooOmieHUi Ha Temy: «Poas 6eKOB B kuBOM mpupoaey; «IIpumeHeHune
MOJIMMEPOB B MPUKJIAJHOM U KJIIACCUYECKOM M300pa3uTEIbHOM HCKYCCTBEY.
Tema 2.5. Conep:xaHue y4eOHOro Marepuaja 1 1
XuMHS U OPraHu3M 1. XuMuyeckue 3JeMEHThl B OpraHu3Me YeIoBeKa. X0JIECTEPHUH U €ro poJib B 3J0POBbE YeIOBEKa.
Yesi0BeKa. XUMUs B MunepanbHble BeIeCTBa B IPOAYKTaX MUTaHUs, MUIEBbIe 100aBku. COaTaHCUPOBAHHOE MTUTAHHE.
ObITY Bonma. KauectBo BOALL.
IIpakTHYeckne 3aHATHS 3 2
1. ITumeBsie 106aBku E B MUIeBbIX NMPOTyKTaX.
2. OOHapykeHHEe BUTAMUHOB B MPOAYKTaX MUTAHUSI.
Py0OexubIii KOHTPOJIb Nel
CamocrositesibHas padora: 2 3
1. IToaroroBka pedepaToB U Mpe3eHTAIMI Ha TeMy «XUMHS U OpraHU3M 4elloBeKa. XUMHUS B
OBITYY.
2. Coc 2. CocTaBieHHe KpOCCBOpAA Ha TeMy: « ButaMuHBI.
OU3UKA 51
BBenenne 1
Tema 1 ®duszrka — pyHIaMeHTaIbHas Hayka o mpupojie. EcTecTBeHHO-HAayYHBI METO/I TO3HAHUS, €T0 1 1

BO3MOKHOCTH U I'PAHUIIBI TIPUMCHUMOCTH.




HaumenoBanue Coaepikanue yueOHOro MaTepuaJa, JaboparopHblie padoThl M MPAKTHYECKHE 3aAHATHS, O0bem | YpoBeHb
pa3iesioB U TeM caMocCTosiTeJIbHAas padoTa o0yuawmmxcsi, Kypcopasi padbora (IpoekT) (eciu npedycmompenst) | 4acoB | OCBOEHHS
Paznen 1. MexaHuka 9
Tema 1.1. Kunematuka Cojaepikanue y4eOHOro MaTepuJia 2
Mexanuueckoe apuxenue. [lepememenue. [Iyrs. CkopocTs. PaBHOMEpHOE MpsSMOIMHEHHOE 1
NBUKEHHE. Y CcKOopeHue. PaBHonepeMeHHOE psMOIMHEHHOE iBIkeHre. CBOOOIHOE MaIeHHE.
JIBuKeHue Tena, OpolIeHHOT0 MO/ YTJIOM K rOpu30HTY. PaBHOMEpHOE IBUYKEHHE 110 OKPYKHOCTH.
Tema 1.2. 3akoHbI CojaepikaHue yueOHOro MaTepuJia 2 1
MexaHuku HproToHa [lepsriii 3akon Hetotona. Cuita. Macca. Umnynsce. Bropoii 3akon Hetorona. OcHOBHOM 3aKoH
KJlaccuueckoi AuHaMuku. Tpetuii 3akoH HetotoHa. 3akoH BecemupHoro tsaroreHus.
I'paButanmonnoe nojue. Cuina Tspkectu. Bec. CriocoObl n3mepenust Macchl Tesl. CHUITbl B MEXaHHUKE.
Tema 1.3. 3akoHbI Coaep:xanne y4eGHOro MaTepuia 1 1
COXpaHEHUS B MEXaHUKE 3aKoH coxpaHeHHs UMITylibca. PeakTuBHOE nBHkeHue. PaboTa cumbl. PaboTa moTeHIMalbHBIX CHIL.
Momntnocts. OHeprusa. Kunetnueckas sneprus. [loteHnmanbHas sHeprus. 3aKOH COXpaHEHUs
MeXaHH4ecKo s3Hepruu. [I[puMeHeHne 3aKOHOB COXpaHEHHS.
IIpakTHYeckne padoThl 2 2
1. Pemienue 3amay no teme «MexaHuKa.
CamocrosiTesbHas padora: Pemenue 3amad, coctaBieHrne 006001Iaronieit TabauIisl mo Teme 2 3
«Buzp!l IBU>KEHUA», COCTABJICHUE KPOCCBOPIA O pasaeny «MexaHuka»
Pasnen 2. OcHOBBI 12
MOJIEKYJISIPHOH (PU3UKH
U TePMOJAMHAMHKH
Tema 2.1. OcHOBBI Conep:xanue y4eOHOro MaTepuJia 2
MOJIEKYJIIPHO- WneanpHelii ra3. OCHOBHBIE MOJI0KEHUS MOJICKYIIPHO-KMHETUYECKON Teopuu. PazMepsl u Mmacca 1
KHMHETHYECKOU TEOpUH MoJIeKy 1 aToMoB. bpoyHoBckoe nBuxkenue. JJuddysusa. Cunbl 1 3HEPTUS MEKMOJIEKYISPHOTO
B3auMoaeicTBUs. CTpoeHHe Ira3000pa3HbIX, )KUIKUX U TBEPBIX Ted. CKOPOCTH JBHKEHUS
MOJIEKYJ U UX u3MmepeHue. Mneansuslii ra3. /laBnenne raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KHHETHYEeCKOM TeopuH ra3oB. Temnepatypa u ee usmMepenue. ['a3oBbie 3aKOHbI. AOCOJIIOTHBIN HYIIb
TEMIEPATYPHI. YPaBHEHUE COCTOSHUS NIACAIBHOTO raza. MoJssipHas razoBasi IOCTOSIHHAS.
CamocrosiTesbHast padoTa: 4 3
Hanwucanue pedepata Ha Temy «M.B. JlomoHoCcoB — ocHOBOMONMIOXKHIUK MKT»
Hanwucanue noxnana no teme «Kpucramisl 1 aMOpHbBIE BEILIECTBA»
CocrapneHue cpaBHUTeNbHON Tabnuibl «Kpucramimyeckue 1 aMmopdHbIe Tenay
Tema 2.2. OcHOBBI Coaepikanue y4eOHOro MaTepujia 2 1




HaunumenoBanue
pa3/iesioB U TeM

Cojaep:xkaHue yueOHOTro MaTepuaJa, JaboparopHbie padoThl U MPAKTHYECKHE 3aAHATHS,
CaMOCTOsITe/IbHASA padoTa o0yuaoumxcs, KypcoBasi padbora (poekT) (eciiu npedycmompenvt)

O0nLeMm
4acoB

Yposennb
OCBOEHUS

TECPMOJUHAMUKHA

OcHoOBHbIE IOHATHS U OTIpe/eeHus. BHYTpeHHss sHeprus cucteMbl. BHyTpeHHsIs1 sHEeprust
ueansHoro rasa. Pabora u temoTa kak GopMel iepesaunl SHEpruu. TenaoeMKoCTb. Y aeabpHas
TEIUIOEMKOCTh. Y paBHEHHE TeIIoBoro 6anaHca. [lepBoe Hayano TepMoiuHaMUKU. AnabaTHbIN
npouecc. [Ipuanun neicteus temtoso mamvusel. KIIJI Termosoro asurareinsa. Bropoe Havano
TEPMOAVNHAMUKH. TepMOIMHAMHUYECKAs IIKaJIa TEMIIEpaTyp. XO0JI0UIbHbIE MAIUHEL. TeroBbIe
nsurarenu. OXpaHa IpUpoOJbL.

Tema 2.3. CBolicTBa
apoB

Conepxxanue yueOHOro Marepujia

CaoiictBa mapoB. Mcnapenue u koHeHcalys. HachleHHbIi map u ero cBoiicTBa. AOGCOTIOTHAS U
OTHOCHTEIIbHAs BIAXKHOCTh BO3ayXa. Touka pocel. Kunenne. 3aBUCUMOCTb TeMIEPATYPHI
KHUIIeHUs OT JaBieHus. lleperpeTslii map W ero MCHOJIb30BaHHE B TEXHUKE.

Tema 2.3. CBolicTBa
JKUJIKOCTEN

Conep:xanue y4e0HOro MaTepuJia

XapakTepucTUKa )KUJIKOIO COCTOSHUS BemecTBa. [I0BepXHOCTHBIN CIOM KUJIKOCTUA. DHEPrUs
ITOBEPXHOCTHOTO CJIOS. SIBJIEHMS Ha TPaHMIIE KUIKOCTH C TBEpABIM TenoM. KannuisipHsle
SBJICHUS.

Tema 2.3. CBolicTBa
TBEPJIBIX TEI

Conep:xaHue y4e0HOro MaTepuJia

XapakTepuCcTUKa TBEPIOTO COCTOSTHUA BEIIECTBA. YIPYTHUe CBOMCTBA TBEPABIX Tel. 3akoH ['yka.
MexaHndeckrue CBOMCTBA TBEPBIX TeJl. TeII0oBOE paclIMPEHUE TBEPABIX TEN U KUAKOCTEH.
[1naBneHue U KpUcTaIM3aLuUs.

IIpakTuyeckue padoTbl

2. Pemenue 3aaa4 no teme «OCHOBBI MOJIEKYIIIPHOIN (PU3UKU U TEPMOJIUHAMUKH.

Paznea 3.
DJIeKTPOAMHAMUKA

10

Tema 3.1. Dnextpuyeckoe

II0JIC

Conepxanue y4eOHOro Marepujia

SHGKTpI/I‘IeCKI/Ie 3apsbl. 3aKkoH COXpaHCHHUA 3apsaa. 3aKoH KYJ'IOHa. :‘)HGKTpI/I‘IGCKOG I10JI€C.
HaprI}I(eHHOCTb QJICKTPUYCCKOTI'O II0JIA. HpI/IHI_II/IH CYICPIIO3NINHN noJjiei. Pabora cun
QICKTPOCTATUYCCKOI'O I10JIA. ITorenmuan. Pa3HOCTh MOTEHIIMANIOB. 9KBI/IHOTCHHI/I&]’IBHHC
TTOBCPXHOCTHU. CBs3b MCKAY HAIIPAKCHHOCTBIO U PA3HOCTHIOINIOTCHIINAJIIOB 3JICKTPUYICCKOTO IOJIA.
I[I/IBJ'IGKTpI/IKI/I B JJICKTPHUYCCKOM IIOJIC. Hon;lpmaum{ JAUIJICKTPUKOB. HpOBOI[HI/IKI/I B
QJICKTPUYICCKOM II0JIC. KOH)IGHC&TOpLI. COG,[[I/IHGHI/IC KOHACHCATOPOB B 6aTape}0. 9Hepr1/151
3apsAKCHHOT'O KOHACHCATOPA. 3Hepr1/151 QJICKTPUYICCKOTO ITOJIA.

Tema 3.2. 3aKOHEI
HOCTOSHHOI'O TOKAa

Conepxanue yueOHOro Marepujia

yCJ'IOBI/IH, HeO6XO,Z[I/IMLIe JJIs1 BOSBHUKHOBCHUS Y TOAJACPIKAHUS SJICKTPUUICCKOTO TOKA. Cuna Toka u




HaunumenoBanue
pa3/iesioB U TeM

Cojaep:xkaHue yueOHOTro MaTepuaJa, JaboparopHbie padoThl U MPAKTHYECKHE 3aAHATHS,
CaMOCTOsITe/IbHASA padoTa o0yuaoumxcs, KypcoBasi padbora (poekT) (eciiu npedycmompenvt)

O0nLeMm
4acoB

Yposennb
OCBOEHUS

IJIOTHOCTH TOKa. 3akoH Oma Juist yuactka nenu6e3 9/[C. 3aBUCUMOCTB 3J€KTPUUECKOTO
COIIPOTUBJICHUA OT MaTCpHraJia, JJIMHBI U INIOIIAAHN IMMOIIECPEUYHOTO0 CCUCHUA IIPOBOAHMKA.
3aBUCUMOCTD JIEKTPUUYECKOTO CONPOTUBIIEHUS IPOBOIHUKOB OT TEMIIEPATYPHI.
DNEeKTPOABMKYIIAsL CHUJIa UCTOUYHHKA TOKa. 3akoH OMa st mostHoH nenu. CoemHeHne
poBoAHUKOB. CoeIMHEHNE UCTOUYHUKOB JIEKTPUUYECKOM dHEprun B Oatapero. 3akoH Jxoyms —
Jlenna. PaGoTa 1 MOIITHOCTH JIEKTPUYECKOTO TOKA. TeII0BO€E IEWCTBUE TOKA.

Tema 3.3.
DIIEKTPUYECKUN TOK B
TTOJTYIIPOBOTHUKAX

Conepxxanue yueOHOro Marepujia

CobcTBeHHast TPOBOAMMOCTD MOIYIPOBOAHUKOB. [10ynpOBOTHUKOBBIE TIPUOOPBHI.

Tema 3.4. MarautHoe
moJie

Conep:xxanue y4eOHOro Mmarepujia

BekTop MHIyKIIMM MarHUTHOTO TOJIs. J[efiCTBME MAarHUTHOTO MOJI HAIPSAMOJIMHEHHBIN TPOBOAHUK
¢ TokoM. 3akoH Amrnepa. B3aumopeiictBue TokoB. MaruutHelil notok. Pabora no nepemenieHuto
IIPOBOJIHUKA C TOKOM B MarHUTHOM I10J1€. /[efiCTBHE MarHUTHOTO IOJISl HAa IBYKYIIMICS 3apsil.
Cuina Jlopena. OnpeesieHue yaeabHOro 3apsiia. Y CKOPUTENIH 3apsiKEHHbBIX YacTHII.

Tema 3.5.
DJIeKTpOMarHuTHas

UHIOYKIOHA

Conep:xaHue y4e0HOro MaTepuJia

SHGKTpOMaFHI/ITHaSI HUHAOYKOUA. BI/IXpeBoe QJICKTPHUYICCKOC IT10JIC. CaMOI/IH)IyKHI/ISI. BHCpFI/IH
MAarauMTHOTI'O II0JIA.

IIpakTHyeckue padoTbl

3. Pemienue 3a1a4 1o teMe «JIEKTPOAUHAMUKAY.

CamocrosiTesbHas padora: [loarotoBka pedepara:

1.IIpumenenue sexTpoiusa B TexHUKe. [IpeBpalienrne XuMU4YeCKOil SJHEPTruu B AJIEKTPUUECKYIO.
lNanpBaHnuecKue 31eMEHThl. AKKYMYJISITOPHI.

2. Tunel caMOCTOSATENBHOTO pa3psi/ia U UX MPUMEHEHHE B TeXHUKE. MouHus. 3anmuTa OT MOJIHHH.
[IpumeHeHue miaa3mel.

3.D5eKTPOHHBIE JIAMIIBI: TUOJI, TPUOI. DJICKTPOHHbBIE MyYKH. DINEKTPOHHO-ITy4eBasi TpyoOKa.
4.Buxpeble TOKH. PoJb MarHUTHBIX NOJIEH B ABJICHUSX, Tpoucxoasamux Ha ComHIe.
5.CamMOMHAYKIIMS, B3AaUMOUHIYKIUS: TPUMEHEHHE.

6.ABTOKOIE0aHUS. ['eHEepaTOp HE3aTyXarOMKUX KOIeOaH .

7.3Byk. CKOpOCTb 3ByKa. YIbTpa3ByK. [Ipumenenue ynbTpa3Byka.

8.NuTepdepenius B TOHKHX TuieHKax. [lonocer paBHoit Tonmunbl, Konbiia HetoToHa.
Hcnonb3oBanue untepdepeHun u qudpakiun B Hayke u Texauke. [lonarue o ronorpaduu.
9.0mnbiT Kynona ¢ KpyTHJIbHBIMHU BeCaMU. DKBUIOTEHIIUAIbHBIE MOBEPXHOCTH. DIEKTPHUUECKOE




HaunumenoBanue
pa3/iesioB U TeM

Cojaep:xkaHue yueOHOTro MaTepuaJa, JaboparopHbie padoThl U MPAKTHYECKHE 3aAHATHS,
CaMOCTOsITe/IbHASA padoTa o0yuaoumxcs, KypcoBasi padbora (poekT) (eciiu npedycmompenvt)

O0nLeMm
4acoB

Yposennb
OCBOEHUS

CMeIlleHHE. DIEKTPOCTaTUUECKas 3aluTa.

10.TeruoBoe neiictBue Toka. CBEpXIPOBOAUMOCTD. VICTOUHMKY OCTOSIHHOTO TOKA.

11.Pab6oTa Beixoa. TepmoanekTpuueckue siBineHus. KoHTakTHast pa3HOCTH MOTEHIIUAJIOB.
Tepmomnapsl.

12.OHepreTnyeckue ypoBHU U SHEPIe€TUUYECKUE 30HBI, p-N U p-N-p NEPEX0/Ibl B MOITYIPOBOIHUKAX.
[TonynpoBoAHUKOBBIE TPUOOPHI.

13.Maruurtocdepa 3emu U ee B3aUMOJICHCTBHIE C COJIHEYHBIM BeTpoM. KpuBas HaMarHu4rMBaHus.
Temneparypa Kropu.

14.Toxu BeIcOKO#M yacToThl. [loHsiTHE O Tpexdaznom Toke. [lonmydenne, nepenava u
pacnpeziesieHue 3JeKTPOIHEPTUU B HApOJHOM XO3SIHCTBE.

15.Ilpumenenue 5/M BOJH: TEICBUIACHUE, PAIUOJIOKAIINS, paguoacTpoHomMust. HasHauenue
OCHOBHBIX OJIOKOB paJONIPHEMHHKA

Paznea 4. Koseoauus u
BOJIHBI

Tema 4.1. Mexannueckue
KOJIeOaHus

Conep:xaHue y4e0HOro MaTepuJia

KonebarenbHoe apmkenne. 'apmonndeckue kojiedbanus. CBOOO HbIC MEXaHUYECKHE KOJICOAHNS.
JluHeHBIe MEXaHUYECKHE KoJieOaTeIbHbIe CUCTeMbl. [IpeBpalieHne SHEpruy MPHU KoJiedaTeTbHOM
nerkeHrH. CBOOOIHBIC 3aTyXalolUe MEXaHWnYeCKue KoJieOanus. BBIHYX /IeHHbIC MEXaHHUYCCKHE
KoJICOaHHSI.

Tema 4.2. Yupyrue
BOJIHBI

Conep:xanue y4eOHOro MaTepuJia

[TonepeuHsie U MPOIOIbHBIE BOJHBI. XapaKTEPUCTUKHU BOJIHBL. Y pPaBHEHHE IJIIOCKOHN OeryIieit
BOJIHBL. MHTepdepenuus BosH. [lonsarue o nudpakiiny BoJaH. 3BYKOBBIE BOJIHBL. YIIBTPa3BYK U €ro
IpPUMEHEHUE.

Tema 4.3.
DJIEKTPOMAarHuTHbHIE
KOJICOAHUA U BOJIHBI

Conepxxanue y4eOHOro Marepujia

CBo6oHbIE 7IeKTpOMarHuTHbIE KoeOanus. [IpeBpaiienue sHepruu B Kojae0aTeaIbHOM KOHTYpE.
3aTryxarolue 3IeKTPOMarHuTHbIe KosieOaHus. I eHepaTop He3aTyXaroUMX 3JIeKTPOMarHUTHbIX
Kosnebanuil. BeiHyXIeHHBIE MeKkTpudeckue konebanus. [lepemennsiii Tok. ['eneparop
IIEPEMEHHOT0 TOKAa. EMKOCTHOE M MHAYKTUBHOE COITPOTUBJICHMSI IEPEMEHHOT0O TOKA. 3aKkOH OMa
JUISL SIIEKTPUYECKOH 1IeTH NepeMEeHHOT0 Toka. PaboTa 1 MOLITHOCTh MEPEMEHHOT0 TOKa.
I'eneparopsl Toka. Tpancgopmaropsl. Toku Beicoko# yacToThl. [lonyuenue, nepenaya u
pacrpeneieHue dIeKTPO3HEPIUn.

DJEeKTPOMAarHUTHOE MOJIe KaK 0cOObIN BUA MaTepUH. DJIEKTPOMAarHUTHbIE BOJIHBI. BubOparop




HaumenoBanue Cojaep:xkaHue yueOHOTro MaTepuaJa, JaboparopHbie padoThl U MPAKTHYECKHE 3aAHATHS, O0bem | YpoBeHb
pa3iesioB U TeM caMocTosiTeJIbHAas padoTa o0yuyawmmxcsi, Kypcopasi padbora (IpoekT) (eciu npedycmompenst) | 4acoB | OCBOEHHS

I'epua. OTkpbITHIN KOsleOaTeNnbHbIN KOHTYp. M300peTenue panuo A. C. [lonosbv. [lonsiTHe 0
pagrocBs3u. [I[puMeHeHHE AIEKTPOMArHUTHBIX BOJTH.
IIpakTnuyeckue padoTbl 2 2
4. Pemmenwe 3a1a4 1o teme «KoseOaHus ¥ BOJHBDY.
CamocrositenbHas padora: [loaroroska pedepara: 2 3
1. Mexanudeckue KoyeOaHus
2. DNeKTpOMarHuTHBIC KOJICOaHUS
3. Ilpon3BoAacTBO, Niepeiaua, U UCIOIb30BAHUE NEKTPUUECKON SHEPIUN
4. MexaHn4ecKue BOJIHbI
5. DIEKTPOMAarHUTHBIE BOJIHBI

Pasznen 5. Ontuka 6

Tema S.1. IIpupona ceera | Comepskanue y4eOHOr0 MaTepuJia 1
CKOpOCTh pacrpoCTpaHEHHs CBETA. 3aKOHBI OTPAXKEHHUS U MpesioMIIeHus cBeTa. [losHoe 1
otpaxeHnue. JInnuzbl. ['1a3 kak ontuueckas cuctema. Ontudyeckre NpuOOopBL.

Tema 5.2. BoiHoBBIE Coaep:kaHue y4e0HOro MaTepuJia 1 1

CBOICTBa CBETA Hutepdepentius ceeta. KorepeHTHOCTh CBETOBBIX JTyueit. THTepdepeHIns B TOHKUX TUICHKAX.
[Tonocel paBHoit TommuHbl. Kosbiia Hetorona. Micnonb3oBanue naTephepeHIIng B HayKe U
texHuke. ludpakuus ceera. Judpakius Ha menu B napajuielbHbIX Tydax. Judpakuunonnas
peuierka. [lonstue o ronorpaduu. [lonspuszauus nonepeunsix BosH. [lonspuzanus cBeta.
JBoiiHoe nyudenpenomiienue. [lonsapounsl. Jucnepcus ceera. Buabl ciekTpoB. CeKTpbl
ucnyckanus. CeKTpbl NOMJIOIMIEHUS. Y IbTpaduoIeTOBOE U MHPPAKPACHOE U3ITYyIECHHUSI.
PentrenoBckue nyuu. X npupoja u cBoicCTBA.
IIpakTyeckue padboTbl 2 2
5. Pemenue 3amau no teme «ONTUKAY. 2 2
CamocrosiTesbHast padora: OQopmileHne TEMAaTUYECKOTO KOHCIIEKTa Mo TeMe «JIMH3bI; 3 3
CocraBnenue o6o0maromieii Tabnuiibl «BoTHOBBIE CBOWCTBA CBETA;
CocraBieHne Ipe3eHTaluy 1Mo TeMe «BHIbl 37IeKTpPOMarHUTHBIX U3ITyYSHHI

Paspnen 6. DnemeHThI 6

KBaHTOBOM (DM3UKH

Tema 6.1. KBantoBas Coaepikanue y4eOHOro MaTepujia 1 1

OIITUKA

KBanrtoBas runoresa [Tnanka. @otonsl. Buenrnuit potosnexrpuueckuit r¢dext. BHyTpennuit
dotorddexr. Tumbl GpoTodTEMEHTOB.
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Tema 6.2. ®usnka atoma

ConepxxaHue yueOHOro MaTrepujia

Pa3BuTHE B3IIIAI0B Ha CTPOSHUE BEIIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX CIIEKTPaX BOJIOPO/A.
SAnepuas monens atoma. OnbiTel 3. Pesepdopaa. Moaens aroma Bogoposa o H. bopy.
KBaHTOBBIE T€HEPATOPHI.

Tema 6.3. ®usnka
aTOMHOTO s/Ipa

Conepxxanue yueOHOro Marepujia

EcrecTBenHas paaroakTHBHOCTH. 3aKOH PaAHOaKTUBHOTO pacnaga. CriocoObl HAOMIOIEHUS U
perucrpanuu 3apsokeHHbIX yacTull. D¢ dext Bapunosa — Yepenkosa. CTpoeHHE aTOMHOTO Spa.
JleexT macchl, JHEPTHsl CBSI3U M YCTOMYMBOCTD aTOMHBIX sJiep. S iepHble peakltH.
HckyccTBeHHas paAMOAaKTUBHOCTS. Jlenenne TsokensIx saep. Llennas suepHas peakuus.
VYnpasnseMas nenHas peakuus. JAnepHbii peaktop. [lomydenne pagnoakTUBHBIX U30TOMOB U UX
NpuMeHeHne. bruonornueckoe AeMCTBUE paMOAKTUBHBIX U3JIYYCHUN. DJIEMEHTapHbIE YaCTHUIIBI.

IIpakTyeckue padboTbl

6. Pemienuie 3a1a4 «QeMeHTHI KBAaHTOBOW (DH3UKI.

Py0eskHbIii KOHTPOJIL No 2

CamocrosiTesbHas padora: [loarotoBka pedepara:

1.Buyrpennnii pororddext. Tumnsr poTodr1€MEHTOB.

2.Ilonatue o KBaHTOBBIX reHeparopax. [Ipumenenue nazepos. [IoHsATHE O KBAHTOBOW MEXaHHKE.
OTtkpbiTHE TPOTOHA U HeWTpoHA. CriocOOBI HAOMIOCHHS U PErHCTPALMY 3apsSyKEHHBIX YACTHII.
3.Ilonydenue paIuoakTUBHBIX H30TOINOB U UX MpUMEHeHHe. buonornueckoe nencTaue
PaZMOaKTUBHBIX U3ITyYEHUI.

[ToaroroBka pedepara:

1.YapTpaduoneroBoe u nnppaxpacuoe uzinydeHus. Penrrenosckue nyuu. Mx npupona u
CBOIICTBA.

2. TermnoBoe H3JTYUYCHHUC U €0 XapaKTCPUCTHUKHU. JIromMmuHecHeHIIM. XMMUUECKOE HeﬁCTBHC CBCTa.

3.Ymupasnsiemas siiepHasi peakuus. JaepHblil peakTop.

BHOJIOI'UA

99

Paznea 1.

buogorusa —
COBOKYITHOCTb HAYK 0
JKMBOM pupojae.

Tema 1.1.
MeTo 16l Hay4YHOTO

Conepxanue yueOHOro Marepuasia

1. JKusas IMpUpoJaa KakK 00BEKT HN3Y4YCHUS OHOJIOTHH. MeToapl UCCIEA0BAHMS JKHUBOM IMpUpoabl B




HaumenoBanue Coaepikanue yueOHOro MaTepuaJa, JaboparopHblie padoThl M MPAKTHYECKHE 3aAHATHS, O0bem | YpoBeHb
pa3iesioB U TeM caMocTosiTeJIbHAas padoTa o0yuyawmmxcsi, Kypcopasi padbora (IpoekT) (eciu npedycmompenst) | 4acoB | OCBOEHHS
MO3HAHMS B OMOJIOTHH. OHOJIOTUH.
2. Onpenenenue xu3HU. OCHOBHBIE IPU3HAKH KUBOTO. Y POBHU OpPraHU3alluu KU3HU. MeTo 1bl
n3ydeHusi OMoJorun. 3Ha4eHrne OUOJIOTHH.
IIpakTHyeckune 3aHATHS 1 2
1. YpoBHU OopraHu3aIiiiy >KMBOM MaTepUH.
CamocrositesbHas padora: [loarotoBka pedeparoB Ha TeMy: «COBpEMEHHBIE METOIbI 2 3
HCCIIEIOBAaHUS B OMOJIOTHH.
Paznea 2. Kierka 27
Tema 2.1. Copep:xaHue y4eOHOro marepuasa 2
Hcropus nzydenus 1. OcHOBHBIE NOJIOKEHUA KIIeTOUHOU Teopuu. KiteTka - cTpykTypHO-QYHKIMOHAIbHAS 1
KIIETKH. (pnemeHTapHas) €IMHUIA KU3HH.
CamocrosiTesbHasi paboTa: BrinosHeHne MMCbMEHHOTO aHaJIN3a y4eOHOU JIUTEepaTyphl TEME: 2 3
«Krnerka — snemeHTapHas eAMHNULIA CTPOEHUS U KU3HEJESTEIIbHOCTH OPTaHU3MOBY.
Tema 2.2. Conep:xaHue y4eOHOro Marepuaja 7 1
CtpoeHue KIETKH. 1. ITpokaprOThI M 3YKapHOTHI - HU3IIHUE U BHICIINE KJIETOYHbIE Oprann3Mbl. OCHOBHBIE
CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKH 3YKapHOT.
2. Knierounoe sanpo. OyHKIuUA siipa: XpaHEeHHE, BOCIPOU3BEACHUE U Mepeiada HACIEICTBEHHOM
nH(OPMALIUU, PETYIISIISI XUMUYECKOM aKTUBHOCTH KJIETKH.
3. Ctpykrypa v QyHKIUU XPOMOCOM. AYTOCOMBI U TMOJOBBIE XPOMOCOMBI.
IIpakTHYeckue 3aHATHSA: 1 2
1. «OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIeTK». CTpOEHUE KIETKH, OCHOBHBIE OPTaHOU/IbI U
ux QyHKIIUH.
2. «CpaBHEHHME CTPOCHHUSA KIETOK PACTEHHUM 1 )KUBOTHBIX». HalmrogeHne KIeTok pacTeHui u
YKUBOTHBIX I10JI MUKPOCKOTIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCaHUE.
CamocrosiTesibHas padoTa 3 3
1. 3anonauTh Tabnuy «CTpoeHue U PyHKIUU OPraHOUOB KICTKI.
2. llonrotoBka pedeparon Ha TeMy: «CoBpeMEHHbIE METO bl UCCIETOBAHMS KICTKHY.
Tema 2.3. Coaepikanue y4eOHOr0 MaTepuajia 4 1

buonoruueckoe 3Ha4YeHHUE
XUMHWYCCKHUX 3JICMCHTOB.

1. HeOpraHI/IquKI/Ie BEIIIECTBA B COCTaBe KJICTKU. POJIb BOMBI KaK pacTBOPUTECIIA U OCHOBHOT'O
KOMIIOHCHTA BHyTpeHHeﬁ Cpcabl OPraHUu3MOB.

2. YraeBos! ¥ TUNHBL B KiieTke. CTpykTypa u Ouonoruueckue Gpynkmun 20 6enxos. CTpoeHue
HYKJIEOTHAOB U CTpyKTypa noaunykiaeotuuslx nenei JHK u PHK, ATO®.




HaumenoBanue Coaepikanue yueOHOro MaTepuaJa, JaboparopHblie padoThl M MPAKTHYECKHE 3aAHATHS, O0bem | YpoBeHb
pa3iesioB U TeM caMocTosiTeJIbHAas padoTa o0yuyawmmxcsi, Kypcopasi padbora (IpoekT) (eciu npedycmompenst) | 4acoB | OCBOEHHS
CamocrosiTesibHas padora: 2 3
1. BolnosiHeHUE NMCHbMEHHO aHAIM3a y4eOHOM IUTEpaTyphl, IPAKTUYECKUX 33]1a4 U TECTOBBIX
3aaHuil 1o Bonpocam: «Heopranuueckre u OpraHn4eckie BEIIeCTBa B OpPraHu3Me 4eJI0BEKa.
OCHOBHBIE )KM3HEHHO HEOOXOJMMbIE COEIMHEHUS: OEIIKHU, YIIIEBOb, )KUPbl, BATAMUHBIY.
Tema 2.4. Cojaep:kaHue yueOHOro MaTepuajia 4 1
Bupycer n 6akreprodaru. | 1. HexiietodHoe cTpoeHHe, )KHU3HSHHBIH UK M €r0 3aBUCUMOCTB OT KJICTOYHBIX (DOPM KH3HU.
2. Bupycsl - B030ymuTeny HHQEKIMOHHBIX 3a00JIeBaHMif; TOHATHE 00 OHKOBUpYCcax. Bupyc
nMmMmyHoeduimta yenoseka (BUY). [popunaxtuka BUY-nndexumm.
CamocrosiTejibHasi pa6oTa: 2 3
1. [ToarotoBka pedeparoB U npe3eHTanuil Ha TeMy: «Bupycol - Bo30ynuTenn nH(EKIMOHHBIX
3aboneBanmity; « Bupyc ummynoaeduiura yenoseka. [Ipodrmakriuka BUY-uadexmmnm.
Pa3nea 3. Oprannsm 36
Tema 3.1. Conep:xaHue y4eOHOIr0 MaTepuaJa: 4
Opraausm — eaAnHOE 1. MHoroo6pa3ue oprann3mMoB. OOMEH BEIIECTBOM U YHEPTUEH C OKPYXKAIOIIEH Cpeoi Kak 1
enoe. HE0OX0IMMOE YCIIOBUE CYIIIECTBOBAHUSI dKUBBIX CHCTEM.
2. CrtocoOHOCTH K CaMOBOCITPOM3BEICHUIO - OJTHA U3 OCHOBHBIX 0COOEHHOCTEH JKUBBIX
opraHu3MoB. [lenieHne KJIeTKU - OCHOBA POCTa, pa3BUTHS U pa3MHOKEHUs1 opranu3MoB. becnonoe
pazmHoxenue. [lonoBoii mporecc u moyoBoe pazMHokeHue. O1I0J0TBOPEHUE, ero
OMOJIOTHYECKOEe 3HAYCHHE.
CamocrosiTesibHas1 padoTa: 4 3
1. BoinosiHeHNE MMCbMEHHOTO aHaN3a y4eOHOM JIMTEepaTyphl U TECTOBBIX 3a/laHUi IO BOIIPOCaM:
«Pa3MHO)KeHHe oprann3mMoB. MUTO3 1 MEHO3».
2. IloaroroBka pedeparoB u mpe3eHTanni 1Mo Teme: «Muto3. Menosy.
Tema 3.2. Conepxanue yueOHOro Marepuasia 2 1
[Tonstue 06 1. [lonsTe 06 MHAMBUAYATLHOM (OHTOT€HE3), SMOPHOHAIILHOM (AIMOpUOTeHe3) U
WHIUBUAYAIBHOM, MOCTIMOPHOHAIBHOM PAa3BUTHH.
SMOpPUOHAIBHOM U 2. IlnquBuayanbHOE pa3BUTHE YETIOBEKA M €10 BO3MOKHbBIE HAPYLICHMUS.
NOCTIMOPUOHATILHOM CamocTosiTe1bHasA padoTa: BeinonHeHne MUICbMEHHOTO aHAIn3a y4eOHO! JTUTEpaTyphl 110 TeME: 2 3
pa3sBUTHH. «OMOpHOHATIBHOE M MOCTIMOPHOHAIBHOE PA3BUTHE OPraHU3MOBY.
Tema 3.3. Coaepikanue y4eOHOro MaTepuajia 10 1

OO1ue npeacTaBiIeHUs O
HACJIEJICTBEHHOCTH U

1. O6nme MNpEACTaBJICHHUA O HACIICACTBCHHOCTH U U3MCHUYNBOCTH. I'enetnueckas TCPMHUHOJIOTUSA U
CHMMBOJIMKA.




HaunumenoBanue
pa3/iesioB U TeM

Cojaep:xkaHue yueOHOTro MaTepuaJa, JaboparopHbie padoThl U MPAKTHYECKHE 3aAHATHS,
CaMOCTOsITe/IbHASA padoTa o0yuaoumxcs, KypcoBasi padbora (poekT) (eciiu npedycmompenvt)

O0nLeMm
4acoB

Yposennb
OCBOEHUS

HU3MECHYUBOCTH.

2.3akoHoMepHOCTH HacienoBanus. HacnenoBanue npusHakoB y yenoBeka. I1010BbIe XpOMOCOMBI.
CuenieHHOE C [10JIOM HaclleIOBaHHE.

3. HacnenctBeHnHble 00J1€3HU YeslOBEKa, X IPUUYUHBI U Ipo¢uinakTika. COBpeMeHHbIE
MIPEJICTaBJIEHUSI O T€HE U T€HOME.

4. T'eneTnueckre 3aKOHOMEPHOCTH M3MeHuuBoCTH. Knaccuduxkaims ¢popM H3MEHYMBOCTH.

5. BimsiHue MmyrareHoB Ha OpraHu3M 4YeJI0BEKa.

Py0exHblii KOHTPOJIb Ne3

CamocrosTeabHAasA paﬁoTa:

1. BeimosHeHe MMCEMEHHOTO aHATM3a Y9eOHOU TMTEpaTyphl U 10 BOTIPocy: «OCHOBHBIC
T€HETHYECKUE MOHITUS, TEPMHUHBI U CHMBOJIBI.

2. [MoxroToBuTh pedepaTsl U MPE3CHTAUH Ha TeMBI: «Moan(uKaMoHHas U HACIeICTBEHHAS
M3MEHYHBOCTEY»; «KOMOWHATHBHAS N3MEHUNBOCTEY; « MyTallmOHHAs N3MEHYHBOCThY; «JIeueHune u
MIpeyNnpexIeHne HEKOTOPBIX HACIEACTBEHHBIX 00s1e3Hel ueraoBeka» (1o BEIOOPY).

3. BHectu B FHOCC&pI/Iﬁ OCHOBHBIC 'TCHETUYCCKUC MTOHATHSA, TCPMUHBI U CUMBOJIBIL.

Tema 3.4.
[Ipenmer, 3amauu u
METOIbI CEJIEKIIUH.

Conep:xaHue y4eOHOro maTepuasa

1. Ilpeamer, 3agaun 1 METOABI CeNIEKIMU. | eHeTUUEeCKHE 3aKOHOMEPHOCTH CEJIEKIIMH.

2. Yuenne H.W. BaBuioBa o 1ieHTpax MHOTOOOpa3usi ¥ MPOUCXOKACHHS KYJIbTYPHBIX PACTCHUM.

3. BI/IOTCXHOJ'IOFI/IH, €€ NTOCTHMXKCHU S, ICPCICKTUBEI Pa3BUTHA.

IIpakTHYecKue 3aHATHS:

1. Pemrenue SJICMECHTAPHBIX '’CHECTUYCCKUX 3a1a4.

2.AHanmu3 1 OlleHKA dTUYECKUX aCIICKTOB Pa3sBUTHUA HEKOTOPBIX I/ICCJ'ICIIOBaHI/Iﬁ B OMOTEXHOJIOTHH.

CamocrosiTesibHas padora:

1. TloxrortoBka pedeparoB Ha TeMbl: «BiusiHEE aJIKOTOJIM3Ma, HAPKOMAHUU U KYPSHHS Ha
HACJIEICTBEHHOCThY; «L[eHTphl MHOTOOOpa3Us U MIPOUCXONKACHUS KYITbTYPHBIX PACTCHUH.
HckyccTBeHHbIl 0TO0PY»; «MccaenoBanust B 001acTH OMOTEXHOJIOTUIY; «[ '€HETHKA U MEIUIINHAY;
«buotexnonorus u renHas nmwkeHepus — rexnosnorun XXI sexay ( mo BEIOODY).

Paznea 4. Bua

18

Tema 4.1.

9BOHIOL[I/IOHH8.5I TCOpH:L.

Conepxanue yueOHOro Marepuasa

1. 3BOJ’IIOI_II/IOHHa$I TCOpHA U €€ POJIb B (1)0pMI/IpOBaHI/II/I COBpCMCHHOﬁ CCTCCTBCHHOHay‘IHOﬁ
KapTUHBI MUpaA. BI/II[, Cro KpuTCpHu. HOHYHHHI/I}I KaK CTPYKTYpPHasd CAUHHUIIA BUJ4d U SBOJIFOIUH.

2. Cunretnyeckas teopus sBoitouuu (CTD). JIBmwxkyiue cuisl 3BOIONKN B cooTBeTCTBHU ¢ CTD.
Pesynbratsl 3Bomtonuu. [IpudrHbl BBIMUpaHUs BUJIOB.




HaunumenoBanue
pa3/iesioB U TeM

Cojaep:xkaHue yueOHOTro MaTepuaJa, JaboparopHbie padoThl U MPAKTHYECKHE 3aAHATHS,
CaMOCTOsITe/IbHASA padoTa o0yuaoumxcs, KypcoBasi padbora (poekT) (eciiu npedycmompenvt)

O0nLeMm
4acoB

Yposennb
OCBOEHUS

HpaRTuquRne 3aHATHUA:

1. Onmcanue ocobelt Bua o Mop(hoJIOTHIECKOMY KPUTEPHIO.

2

Tema 4.2.
Pe3ynbTaTe! 3BOIIOLMN.

Conepxxanue y4eOHOro MarepuaJja

1.CoxpaHeHrne MHOT00Opa3wsi BUIOB KaK OCHOBA YCTOWYMBOTO Pa3BUTHsS OHOChHEpHI.

2. IlpuunHbI BBIMUpaHUs BUAOB. buosiornyeckuii nmporpecc 1 OMOJOrMYECKU perpecc.

CamocrosTeIbHAasA paﬁoTa:

1. IToarotoBuTh pedeparsl U npe3eHTanu Ha TeMbl: «Y. JlapBUH U €ro TEOpHs MPOUCXOKACHUS
BUJIOBY; «JloKa3aTenbCcTBa IBOJIOLUNY; «BausHue ankoroanzMa, HApKOMaHUHU U KypeHHUs Ha
HaCJIEICTBEHHOCTDHY; «L]eHTpbl MHOr000pa3ust ¥ MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHUIY;
«HckyccTBeHHBIN 0TO0p»; «MccnenoBanns B 06macTu OMOTEXHONIOTHIY; «['eHeTHKa U MeAULIHAY;
«buoTexHonorus u reHHas nHxeHepus — TexHosoruu XXI| seka» (1o Beidopy).

2. BrITloJTHeHUE MMCBEMEHHOTO aHATN3a yIeOHOH JTUTepaTyphl o TeMe: «Bbruoslorndeckuii mporpece
1 OMOJIOTUYECKUI PEeTrpeccy.

Tema 4.3.
T'unoresnl
MIPOUCXOKACHUS KU3HU

Copep:xaHue y4e0HOro MmaTepuaJja

1. I'unoTe3bl TPOUCXOKIACHUS KU3HU. Y CIIOKHEHHUE )KUBBIX OPraHU3MOB Ha 3eMJIe B IIpoIIecce
SBOJIIOIMHU. AHTPOIIOTE€HE3 U €ero 3aKOHOMEPHOCTH.

2. HOK&S&TCJ’IBCTB& pPOoACTBA YCJIOBCKA C MJICKOITUTAIOIIUMU ) KUBOTHBIMU.

IlpakTHYecKue 3aHATHS:

1. Ananus u OLCHKA Ppa3JIMYHbIX T'MIIOTEC3 ITPOUCXOKACHUS JKU3HU.

2. AHanmu3 1 olieHKa Pa3JIMYHBIX T'UIIOTE3 IIPOHUCXOXKACHU A YCTIOBCKA.

CamocTosiTesqibHasi padora:

1. BrinmoyiHEHHE MHCHMEHHO aHaIM3a yqe6H0171 JIMTCPATYPHI 110 BOIIPOCAM: «IKOJIOTHYSCKHE
(1)aKTOpLI AHTPOIIOI'C€HE3a: YCIIOKHCHUC HOHy.]'ISII.IPIOHHOﬁ CTPYKTYPBI BUJ1d, U3TOTOBJICHUC Opy,[[I/Iﬁ
Tpyda, Iepexoa OT paCTUTCIIBHOI'O K CMCIIAHHOMY THUITY IIUTAHUSA, UCIIOJIb30BAHUEC OT'HA.
ITosiBaeHNE MBICIMTEIBHOM JEITEILHOCTU U ‘IHGHOpaSHGHBHOﬁ peuun. HpOI/ICXO)KI[CHI/IC
YCJIOBCUCCKUX pac».

Pa3pen 5. IkocucreMbl

14

Tema 5.1.
[Ipeamer u 3agaun
3KOJIOTHH.

Conepxanue yueOHOro Marepuasa

1. [IpenMeT u 3a1a4¥ SKOJIOTUU: YICHHE 00 SKOJIOTHUECKUX (PaKTOpax, ydeHHE O COOOIIeCTBAX
OpraHu3MoB, yueHue o onochepe. Dxonorunueckue GakTopbl, 0COOEHHOCTH UX BO3JCHCTBHSL.

2. DKojoruyeckas xapaktepuctuka Buja. [lonsrue o6 skosnorndeckux cucremax. Llenu nutanus,
Tpouueckue ypoBHHU. broreoneHos kak 3kocucTemMa.




HaumeHnoBanue Copep:xanue yueOHOro MaTepHaJja, JjadbopaTopHblie padoThl U NPAKTHYECKHE 3aHATHSA, O0bem | YpoBeHb
pa3/ieJioB U TeM caMocTosiTeJIbHAas padoTa o0yuyawmmxcsi, Kypcopasi padbora (IpoekT) (eciu npedycmompenst) | 4acoB | OCBOEHHS

Tema 5.2. Cojaepikanue yueOHOro MaTepuajia 4 1
buocdepa - rmodanpHas 1. Yuenne B. U. Bepranckoro o 6uochepe. Pons sxuBbIX oprann3mMoB B 6uocdepe. buomacca.
9KOCHUCTEMA. 2. bruosornyeckuii KpyroBopoT (Ha mpuMepe KpyroBopoTa yrieposia).

3. OcHOBHBIC HAIPABJICHUS BO3CHCTBUS YSIOBEKA HA Ouocdepy.

4. Tpancdopmanus eCTeCTBEHHBIX IKOJOTHUECKUX crcTeM. OCOOEHHOCTH arpo’KOCUCTEM

(arpo1ieHO30B).

IIpakTHYecKHe 3aHATHS 2 2

1. CpaBHHUTEIbHAS XapaKTEPUCTHKA IPUPOIHBIX SKOCUCTEM M arpo3KOCUCTEM CBOE MECTHOCTH.

CocTaBiieHHe CXeM Iepeiayll BeIeCTB U SHEPTuu (1iernei MuTaHus).

2. Pentenne 3xK00rn4eckux 3amad. AHajaIn3 1 OlleHKa [IOCJIEICTBHAI COOCTBEHHON AEITEIILHOCTH B

OKpY»Karollel cpefie, ria00anbHbIX HIKOJIOTHUECKUX MPoOIeM U IyTel UX pelieHusl.

Py0Ge:xHblii KOHTpPOJIb Ne 4

CamocrosiTejibHasi pa6oTa: 2 3

1. BeinosHeHe MMCEMEHHO aHaIN3a yaeOHOM JIUTepaTyphl M TECTOBBIX 3aJJaHUH 110 BOIIPOCAM:

«Qxosiornyeckue GakToOphl U UX BIUSHHUE HA OPraHu3MbD»; «MeXBUAOBbIE OTHOILICHUS:

MapasuTH3M, XUITHUYECTBO, KOHKYPEHLIUs, CUMOHO03»; «3aloBeIHUKU U 3aKa3HUKU Poccumy.

JAuddepenniupoBanublii 3auet 2

UTOI'O: 201




3. YCJOBUS PEAJIN3AILIMUA YYEBHOM JUCIUILINHBI

3.1. TpeOoBaHUsA K MATEPHAJbHO-TEXHUYECKOMY 00ecIe4eHUI0

Peanuzanus yyeOHOW OUCUMIUIMHBI TpeOyeT Haluyus ydyeOHOro kabuHeTa
yueOHOU nuctuiuinHbl « EcrecTBo3HaHMEY,;

O6opynoBaHue yuyeOHOTO KabUHeETa:

TexHudeckue cpeicTBa OOyUeHUs:

3.2. UndopmanuoHHoe odecrieyeHne 00ydeHust

Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAONOJHUTEIBbHON JIUTEPATYPHhI

OcCHOBHbBIE HCTOYHHKH:

1. I'abpuanan O.C. EcrectBo3Hanue. Xumus: yuel. A CTyH. YUpPEKIACHUM
cpen. mnpod. O6pazoBanus / O.C.l'abpudnsn, W.I'.OctpoymoB. - M.:
N3narensckuii neHTp «Axagemusi», 2019. — 240 c.

2. Xumus anga  npodeccuid M CHEUANbHOCTEW €CTECTBEHHOHAaY4YHOTO
npoduis: y4eOHMK [JIs CTyA. YyuYpexkaeHu cpen. mnpod. obOpaszoBanus /
[O.C.I'abpudnsia, U.I.OctpoymoB, C.A.CnaakoB] ; nox pea. O.C. INabpudnsan —
M.: U3narensckuii neHTp «Axaaemusa», 2019. — 400 c.

3. Epoxun E.M. Xumus nns npodeccuil U ceruanbHOCTEH TEXHUYECKOTO U
€CTEeCTBEHHOHAYYHOr0 Mpoduiieii: yueOHUK ISl CTYI. YYPEKISHUM cpel. mpod.
obpazoanus / HO.M.Epoxun, W.B.KopaneBa. — M.: WM3patenbCkuii I1EeHTp
«Axanemus», 2019. — 496 c.

4, KoncrantudoB B.M. buonorus mus mpodeccuii U crnenuaibHOCTEH
TEXHHUYECKOTO ¥ EeCTECTBEHHOHAY4YHOro mnpoduieil: ydyeOHUK g CTYI.
yapexaeHui cpen. npod. oopazosanus / B.M. Koncrantunos, A.I'.Pe3zanos, E.II.
®daneeBall.B. — M.: U3narenbckuit eHTp «Axkanemus», 2017. — 336 c.

5. Kum, A. M. Opranuueckass xumus [DJIEKTPOHHBIA pecypc]: ydueOHOe
nocobue / AM. Kum. — DiekTpoH. TeKCTOBbIe HaHHbIE. — HoBOCMOMpCK:
Cubupckoe yHUBEpCUTETCKOE m3aaTenbcTBo, 2017. — 844 ¢. — 978-5-379-02004-0.
— Pexum pocryma: http://www.iprbookshop.ru/65281.html Pexum nmocrymna:
http://www.studentlibrary.ru/book/ISBN9785970434406.html

6. Jleryra, C. H. ®usnka [3nexTpoHHbIi pecypc]: yauedbnoe mocodbue / C. H.
Jleryta, A. A. Yakak. — DJEKTpOH. TEKCTOBbIe JaHHble. — OpeHOypr:
OpenbOyprckuii rocynapcrBeHHsii yausepeutet, 9bC ACB, 2016. — 307 ¢. — 978-
5-7410-1575-9. — Pexxum nocryma: http://www.iprbookshop.ru/78852.html
JlonoJiHuTeIbHbIE HCTOYHUKU:

1. Anapeesa H.JI. buonorms. 10-11 kmaccer: yueOH. mist oOmeoOpa3oBar.
YUpEKJICH. yupexkaeHuit (6a3oBeiid ypoBeHsb) / H.J[.AHnpeeBa. — M.: MHeMo3HHa,
2012.

2. benses JI.K., JIpimmui .M., bopogun I1.M. u np. buonorus (6a3oBbii
ypoBeHb). 11 kmacc. - M., 2014.

3. benses JI.K., Ismvmut .M., Ky3ueniosa JI.H. u np. buonorust (6a30Bbrit
ypoBeHs). 10 kmacc. - M., 2014.

4. buosnorusi. PykoBoACTBO K MpakTUYECKUM 3aHATUSIM / 1o ped. B. B.
Mapkunoiu. - M., 2014.



http://www.studentlibrary.ru/book/ISBN9785970434406.html

5. buonorus: B 2 1. / noxa pen. H. B. Spsiruna. - M., 2014.

6. Bacunesckas, E. . Heopranudeckass xumusi [DIEKTPOHHBIA pecypc]:
yuebnoe nocobue / E. U. Bacunesckas, O. U. Ceuxo, T. JI. [lleBiioBa. — D1eKTpOH.
TEKCTOBBIE JaHHble. — MUHCK: PecmyOnuKaHCKUI UHCTUTYT MPOQPECCHOHATBEHOTO
obpazoBanus (PUIIO), 2015. — 248 c. — 978-985-503-488-0. — Pexxum noctymna:
http://www.iprbookshop.ru/67664.html

7. Tabpuensn O.C. u ap. Xumus. TecTbl, 3a/1a4u U yIpaKHEHUS: y4eO.
rmocobue. - M., 2014.

8. T'abpuensn O.C. Xumwus. Ilocobue mna moaroroBku k EI'D: yueo.
rocobue. - M., 2014.

9. Tabpuensn O.C. Xumus. [Ipaktukym: yued. nocodue. - M., 2014.

10. I'abpuensn O.C., JIvicoBa I'.I'. Xumusi: kHUTA AJ1s1 ipenioiaBaTesisi: yueo.
METOJI. mocooue. - M., 2014.

11. Ta6puensn O.C., OctpoymoB W.I'. Xumus miga npodeccut u
CIIEIUAJIBHOCTEH COIMATbHO- IKOHOMHUYECKOTO M TYMaHHMTApHOTO TPOQuIIci:
y4eOHHUK ISl CTYI. YIPEKJICHHM cpell. npod. oopazoBanus. M., 2014.

12. Enxuna JI.B. buonorus. Becw mkonpHbIN Kypc B Tabmwumax. - M., 2013.

13. Epoxun FO.M. C60pHUK TECTOBBIX 3aJIaHUM 110 XUMUU: y4eO. nmocodue
JUTSL CTYJI. YApexXaeHun cpell. mpod. oOpazosanus. - M., 2014.

14. Epoxun I0.M. Xumus: 3agaun u yrnpaxxHeHus: yue0. mocodue s CTY/I.
yupexaeHui cpesl. mpod. obpazopanus. - M., 2014.

15. Unsun B.A., Kyapssues B.B. Hctopus u meromonorus ¢pusuku. - M.,
2014.

16. KoznoBa WN.U., buonorus [DnextpoHHBI pecype] : yueOnuk / WU.U.
Kosnosa, I.H. Bonkos, A.I'. Myctadun - M. : I'D0TAP-Menaua, 2015. - 336 c. -
ISBN 978-5-9704-3440-6.

17. KoncrantuoB B.M., Pezanos A.I'., ®aneea E.O. buonorus: yueOHUK
JUISL  CTYH. YYpexIeHud cpen. mnpod. obpasoBanus / mom pea. B. M.
Koncrantunona. - M., 2014.

18. Ky3nenoB, C. U. CnopaBounuk mo ¢usuke [DIEKTpOHHBIN pecypc:
yaebnoe nocobue misa CIIO / C. U. Kysunenos, K. 1. Poro3un ; mox pex. B. B.
JlaprioHOB. — DJeKTpOH. TeKcTOBBIE NaHHbIe. — CapaToB: [Ipodobpazosanue, 2017.
— 219 C. — 978-5-4488-0030-6. - Pexum JIOCTyIa;:
http://www.iprbookshop.ru/66399.htmi

19. Kypc mo d¢opmymnam. duszmka, xumusi, MaTeMaTuka [DIEKTPOHHBIH
pecypc] /. — DneKTpoH. TeKCTOBbIe maHHBIE. — HoBocmOupck : Cubupckoe
YHUBEPCUTETCKOE m3aaTenbcTBo, Hopmarmka, 2017. — 118 c. — 978-5-4374-0894-
0. — Pexxum pocryma: http://www.iprbookshop.ru/65259.html

20. Jleme3a, H. A. buonorus. TecTsl mjisd MIKOJbHUKOB W aOWTYPHUEHTOB
[DEeKTpOHHBIM pecypc]: mocodue i ydaliuxcs YUYpeKJIeHUH 00IIero cpeaHero
oOpazoBanuss / H. A. Jleme3a. — DneKTpoOH. TEKCTOBbIE JaHHble. — MUHCK:
Bemmiimas mkoma, 2014. — 368 ¢. — 978-985-06-2391-1. — Pexxum mocrtyna:
http://www.iprbookshop.ru/35468.htmi

21. Hemuenko K.DO. ®usuka B cxemax u tadbiunax. - M., 2014.



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

22. O6mas Ouonorusi. Ilpaktukym. 10-11 knaccel: yue0. mocoOue st
obmeo6pazoBar. Opranuzanuii: yriayon. ypoeHb./I.M./Ipimmun, O.B.Cabnuna,
JI.B.Bricoukas, [1.M.bopoaun. -3-e uza. — M.: [Ipocsemenune, 2017. — 143c.

23. Camorinienko U. B. EcrecrBo3nanne ®usnka. — M.: Axagemust, 2017.

24. Camoitnenko I1.1. Coopuuk 3a1au o ¢pusuke 1js npodeccuii u
CHEIMATBFHOCTEN COLUaIbHO- IKOHOMUYECKOTO U TYMaHUTAPHOTO MPOQHUIICHA:
yue0. mocodue st CTy. yupexaeHui cpe. mpod. oopazopanus. - M., 2014.

25. Camoitnenko ILU. Teopuss u wmeroauka oOydeHus ¢usuke: y4deo.
nmocobwue i npernojiaBareneit ccy3on. - M., 2010.

26. Camoinenko [1.M. ®usuka ayis npodeccuit u cnenuanbHOCTEN
COIMAJIEHO-DKOHOMHYECKOT'0 ¥ TYMaHUTAPHOTO MPOQUICH: YICOHHUK IS CTY/I.
yupexaenuit cpesl. npod. odpazosanus. - M., 2014.

27. Craponyoues, B. A. EcrecrBo3nanue. CoBpeMEHHbIE KOHIICTIIUU
[DnexkTponHblil pecypc]: yueoHoe mocooue mis CIIO / B. A. CraponyOueB. —
DneKkTpoH. TeKkcToBble aaHHbIe. — CapatoB: IIpodobpaszoBanue, 2017. — 332 C. —
978-5-4488-0014-6.Pexxum moctyma: http://www.iprbookshop.ru/66386.html

28. XamutoBa, A. W. Oprannueckas xumusa s crtyaenroB CIIO
[DnexTpoHHBI pecypc]: yueoHoe nmocooue / A. Y. Xamutora, T. E byceiruna, JI.

P. Caduna. — DOnexrtpoH. TekcTtoBble naHHble. — Kazanb: KazaHnckuit
HAIlMOHAJBLHBINA MCCIEI0OBATEIbCKUN TEXHOJIOTHYECKUM yHUBepcuTeT, 2016. — 172
C — 978-5-7882-1938-7. — Pexum JOCTYyTIA:

http://www.iprbookshop.ru/80239.html

29. Xumus [DnexkTpoHHBIN pecypc]: ydebHoe mocobue /; coct. I'. HO.
BoctpukoBa, E. A. XopoxopauHa. — DJIEKTPOH. TEKCTOBbIE JAaHHbIC. — BOpoHEeXk:
BopoHexckuil rocyaapCTBEHHBIM apXUTEKTYPHO-CTPOUTENIbHBIA YHUBEPCUTET,
ObC ACB, 2015. — 92 c¢. — 978-5-890040-579-1. — Pexum goctymna:
http://www.iprbookshop.ru/59133.html

30. Xumwusi: 27eKTPOHHBIN y4eOHO-METOINYECKUN KOMILIEeKC. - M., 2014.
HNuTepHeT-pecypehl:

www. biology. asvu. ru (Best 6uonorus. CoBpeMeHHast OHOIOTHS, CTaThH,

www. chemistry-chemists. com/ index. html (a;mexkTpoHHBIN KypHaI
«XHMHUKH U XUMUSI»).

www. hemi. wallst. ru («Xumus. OOpa3oBaTenbHBIA CcalT iAo

IIKOJIBHUKOBY).

www. hvsh. ru (xkypran «Xumus B mkosie»). WWW.hij.ru (kypHain «XuMus
U KU3HBY).

www. interneturok. ru («Bumeoypoku 1O mpeaMeTaM  IIKOJIbHOH
MIPOrpaMMbI»)

www. pvg. mK. ru (omamrmana «ITokopu BopoObeBBI TOPHI»).
www.alhimikov.net (O6pa3oBaTelIbHBIN CAUT I MTKOJIEHUKOB).
www.chem.msu. su (DnekTpoHHass OMOIUOTEKA MO XUMUH ).
www.class-fizika.nard.ru («KnaccHast jocka aJist Jr0003HATEITBHBIXY ).
www.physiks.nad/ru («®u3uka B aHUMAIUAX» ).
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4. KOHTPOJb U OLIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM
JTUCHUATNIUHBI

KonTposib H omeHka pe3yabTaTOB OCBOCHUS  y4yeOHOW  JUCHUILIMHBI
OCYLIECTBIISIETCSl MpenojaBaTesieM B IMpOILEcCe MPOBEACHUS TMPAKTHUYECKUX
3aHATUA W Ja0OpaTOpHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBITIOJHEHUS
00y4JaroImUMUCS UHIUBUIYAJIbHBIX 3aJIaHUH, TPOCKTOB, UCCIICIOBAHUMN.

Pe3yJ’[LTaTbI oﬁyqe}mﬂ (I)OprI H METOAbI KOHTPOJIA U
(OCBOCHHbIe YmMEHUH, YCBOCHHBIC 3Hal—ll/lﬂ) OLICHKH pe3yJibTaTOB oﬁyqe}mﬂ
L4 JIUYHOCTHBLIE:

- YCTOMYMBBIN MHTEPEC K UCTOPHHU U JA0CTHKeHusM B | [IpoBepka BHEay M TOPHOI
00JIaCTH €CTECTBEHHBIX HAYK, YyBCTBO TOPIOCTH 3a | CAMOCTOSATEIBHOM PabOTHI, 3aIUTa
POCCHIICKHE €CTECTBEHHBIE HAYKHU; TOKIa70B, pedepaToB, myoIMIHOE
- TOTOBHOCTh K TPOJOJDKEHHIO 00pa3oBaHus, | IPEICTABICHUE IPE3CHTALNH,
MOBBINICHUIO  KBAIM(PHUKALUK B U30paHHOM | TECTHPOBAHUE, TPOBEPKA

npodeccuoHaIbHOM JIEATEeIIbHOCTH ¢ | MpakTHYEeCKUX paboT, pEHTUHTOBBIN
WCIIOJIb30BAHUEM 3HAHUN B 00JIACTH €CTECTBEHHBIX | KOHTPOJIb, MPOMEKYTOTHAS

HayK; aTTecTaIus

- 00BEKTUBHOE OCO3HaHUE 3HAYUMOCTH

KOMIIETEHIIMH B OOJACTH €CTECTBEHHBIX HAYK IS
YyeloBeka W OOIIecTBa, YMEHHE HCIOJb30BaTh
TEXHOJIOTHYECKHE JIOCTHKEHUS B 00JacTH (U3HKH,
XUMHH, OHMOJIOTHHM IS IIOBBIIICHHS COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO  pa3BUTHS B BBIOpaHHOM
npodecCHOHANTBHOM IEATETLHOCTH;

- YMEHHE  MpOAHAIM3UPOBATh  TEXHOTCHHBIE
MOCJIEACTBUS ISl OKPYXKAIOMICH Cpebl, OBITOBON M
MIPOM3BOJICTBEHHOM JCSITEIHHOCTH YEIOBEKA;

- TOTOBHOCTb CAMOCTOSATENLHO JOOBIBATL HOBBIE IJIS

ce0st €CTECTBEHHO-HAYYHBIC 3HaHUS C
WCIIOJIB30BAHUEM JUISI 3TOTO JAOCTYITHBIX HCTOYHUKOB
nHpopMmaluu;

- yMEHHE YIOPaBJIATH CBOCH [O3HABATEIHHOMN
JeATSIbHOCThIO, MPOBOJNUTH CaMOOLICHKY YPOBHS
COOCTBEHHOTO HHTEJIJICKTYaJIbHOTO Pa3BHUTHSI,

- yMEHHUE BBICTPaUBaTh KOHCTPYKTHBHBIC
B3aMMOOTHOIICHUS B KOMAHJIE 10 PEIICHHIO OOIIMX
3aj1a4 B 00JIACTH €CTECTBO3HAHUS,

o MeTanpeIMeTHbIe:

- OBJIQJICHHEC YMEHHSIMH M HABBIKAMH pa3JIdYHBIX
BUJIOB TIO3HABATEIILHOW JIEATEILHOCTH ISl U3YUEHUS
pa3HBIX CTOPOH OKPYXKAIOIIEr0 ECTECTBEHHOTO MHPA;
- TPUMEHCHHE OCHOBHBIX METOJIOB TIO3HAHUS
(HaONIOJICHNsI, HAYYHOTO  OKCICPUMEHTAa)  JUIS
W3YUYEHHs Pa3IUYHBIX CTOPOH €CTECTBEHHOHAYYHOU
KapTUHbI ~ MHpa, C  KOTOPBIMH  BO3HHKAaET
HE00XOIUMOCTh CTAJIKHBATHCS B MPOPECCHOHATBHON
cdepe;

- YMEHHUE ONPECIATh eI U 3aJ]aui JICATSIbHOCTH,
BBIOMpATh CpEACTBA [UIS WX JOCTH)KCHUS Ha
MPAKTUKE;




PesynbTaTsl 00yyeHus
(ocBOEHHBIE YMEHHs, YCBOCHHbIE 3HAHMA)

(I’OpMI:.I H METOAbI KOHTPOJIA U
OLCHKH pe3yJibTaTOB Oﬁy‘leHI/lﬂ

- YMCHHC HCIIOJIb30BaTh PA3JIMUYHBIC UCTOYHUKHU IJId
MOJIyYCHUsI ECTCCTBCHHOHAyYHOW WHOpMAINKH U
OIIEHMBAaTh €€ JIOCTOBEPHOCTh [UISl JOCTHXKEHUS
IIOCTABJICHHBIX IEJICH 1 3a/1a4;

. npeaMeTHbIE:

- c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN O ICIIOCTHOU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHE MUpa,
IpUpoOJie Kak €QUHOM  LEJOCTHOW  CHUCTEME,
B3aMMOCBSI3M YE€JIOBEKa, MPUPOJABI U OOIIECTBA,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX Macrirabax
Bcemennoii;

- BJIAZICHUC 3HAHUAMUAU (6] Hanobosee Ba>XHBIX
OTKPBITHUAX u JOCTUXKCHUAX B oOactu
€CTCCTBO3HAHUA, TIOBJINABIINX Ha 3BOJIFOIIU IO
MIPEACTABICHUN O IPUPOJE, HA Pa3BUTUE TEXHUKUA U
TEXHOJIOTHH;

- c(hOpMHUPOBAHHOCTH YMEHUSA [IPUMEHSATH
€CTCCTBCHHOHAYYHBIC 3HAHUA JJIA 00BsACHEHUS
OKpYyXaromux ﬂBHeHHﬁ, COXpaHCHHUA  3J0POBbA,
oOecrieueHusT OE30IMACHOCTH  JKU3HEICSITCILHOCTH,
OepeXKHOr0 OTHOIIEHHUS K MPUPOJE, PALIMOHAIBHOTO
MIPUPOIONONBL30BAHUS, A TAKXKE BBIMOJIHEHUS POJIU
IPaMOTHOTO MOTPEOUTEIIS;

- c(hOpPMUPOBAHHOCTh MPEJICTaBICHUM O HAYYHOM
METO/Ie MO3HAHUSI MPUPOJBl U CPEICTBAX H3yYEHUS
Meramupa, MakpoMUpa U MHKPOMHUDA; BIaJeHUE
MpHeMaMH  €CTeCTBEHHOHAYYHbIX  HAOJIOJCHUIH,
OTIBITOB, HCCJIEJOBAaHUM M OLIEHKU JIOCTOBEPHOCTH
MOJIyYE€HHBIX PE3YyJIbTaTOB;

- BJIaJICHHE MOHATUMHBIM aIlapaToM €CTeCTBEHHBIX
HayK, MO3BOJISIIOIIMM MO3HaBaTh MUP, y4acTBOBATh B
JMCKYCCHUAX TIO0 €CTECTBEHHOHAYYHBIM BOIIpPOCaM,
WCIO0JIb30BAaTh pa3IM4Hble UCTOYHHKU HHGMOpMAaLUu
JUI TIOATOTOBKH COOCTBEHHBIX pabOT, KPUTHUECKU
OoTHOCUTBhCS K coobmenusm CMU, copepxamum
HayYHYI0 HHPOPMAIIHUIO;

- cOopMUPOBAHHOCTH YMEHUN MOHUMATD
3HAYUMOCTb €CTECTBEHHOHAYYHOTO 3HAHUS JIJIs
Ka)KJIOTO YEJIOBEKa HE3aBUCHMO OT €ro
npodeccuoHaBbHOM IeATENbHOCTH, pa3IniaTh
(akThI ¥ OIIEHKH, CPAaBHUBATH OIICHOYHBIE BHIBOJIBI,
BHUJIETh UX CBA3b C KPUTEPHUSIMU OLIEHOK U CBS3b
KPUTEPHUEB C OMPEACIEHHON CUCTEMOM LIEHHOCTEM,
oOmux 3a1a4 B 00J1aCTH €CTeCTBO3HAHUSI.
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