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1. HACIIOPT MMPOT'PAMMBbI YYEBHOW JIUCLHUIIJIMHBI

OV]JI.6 11. EcrecrBo3nanue

1.1. Ob6aacTp npuMeHeHHUsI MPOTPaMMBbI

Pa6ouas mporpamma yue6Hoi aucuumanasl OY 1.0 11. EcrtecTBo3Hanue sABIseTCS 4acThbIO OCHOBHOM
npodeccuoHaNbHOW 00pa30BaTENbHOW MPOrpaMMbl CPEAHEr0 MPOQECCHOHATBHOTO O0pa30BaHUS IO
crienmansHOcTH  CITO 44.02.01 JlomkonbHOe oOpa3zoBanne. CocraBiieHa Ha OCHOBE IPUMEPHOM
nporpamMMsl yaeOHOH AuCIMIUIMHEI «EcTecTBO3HAHME» IS CIEMHAIbHOCTEH I'yMaHHTapHOTO Hpoduis.
CopneprkaHne IpOrpaMMBl PEATU3yeTCs B IPOLIECCE OCBOCHHS CTYACHTaMH OCHOBHOW NpodeccroHanbHOIM
obpazoBarenpHOl mporpammbl CIIO ¢ momydeHmem cpemHero (TOJTHOTO) oOmero o0Opa3oBaHWS,
paspabotanHoii B coorBeTcTBUM ¢ TpeboBanmsMu OI'OC CIIO Tpersero nokonenus. Pabogas mporpamMma
y4eOHOI JUCHUIUTMHEI MOeT OBITh HCIOJb30BaHA JAPYTUMH OOpa30BaTENbHBIMU  yUPSKIACHUSIMHU
npo¢eCCHOHAIBLHOTO U JONOJIHUTENFHOTO 00pa30BaHMsl, PEATU3YIOIIUME 00pa30BaTENbHYIO MIPOTpaMMy

cpenHero (IoJIHOTo) 00IIero 00pa3oBaHuUsI.

1.2. MecTto y4eOHO#H TUCHUILIMHBI B CTPYKTYpe OCHOBHOW npodeccuoHaabHOll 00pa3oBaTebHOM

nporpamMmmabi: 06H.IeO6paSOBaTeJ'H:HBIe JAHUCIUITINHBI

1.3. Hean m 3agayu y4yeOHOM IMCHUILUIMHBI - TPeOOBaHMA K pe3yJbTATAM OCBOEHHS Y4eOHOW

AUCIUIIJIUHDBI oﬁmeoﬁpasonaTe.ﬂbm,le AUCIHUIIJIMHBI

B pesynbrate ocBoeHMsA y4ueOHOM aucumiuinHbl «EcTecTBO3HaHME» 00ydaromMics IOJDKEH
3HaThb : - CMBICT TIOHATUH: ECTECTBEHHOHAYYHbIH METOJ] TO3HAHMA, OHJIEKTPOMAarHUTHOE TIOJE,
3JIEKTPOMAarHUTHBIE BOJIHBI, KBaHT, 3Bomoouusi BcenenHoil, Oompmioil B3peiB, ConHEYHas cUCTEMa,
rajaKkTHKa, NEepPUOJUMYECKHH 3aKOH, XMMHUYECKas CBs3b, XMMUYECKas PEaklusi, MaKpoOMOJeKyna, Oelok,
Katanm3aTop, (epMeHT, kierka, muddepenumanus kiaerok, JHK, Bupyc, Ouomormueckas 3BosoLus,

OropazHooOpasue, OpraHu3M, OIS, IKOCUCTEMa, Oocdepa, SHTPOITHUS, CAMOOPTaHH3AIIHS;
- BKJIJ] BEIMKHUX YYEHBIX B (JOPMHUPOBAHHE COBPEMEHHOH €CTECTBEHHO HayYHOH KapTHHBI MUDA,;

yMeTh: - TPHUBOAWTH NPUMEPHI JKCIEPUMEHTOB H(MiM) HaOIroAeHnH, OOOCHOBBIBAIOIINX: ATOMHO-
MOJIEKYJISIDHO€ CTPOCHHME BEILECTBA, CYIECTBOBAHME 3JEKTPOMArHUTHOTO IO M B3aUMOCBS3b
JIEKTPUIECKOTO ¥ MarHWTHOTO TIOJIE€H, BOJHOBBIE M KOPITYCKYJISIPHBIE CBOMCTBA CBETa, HEOOPATUMOCTh

TCIUIOBBIX ITPOIIECCOB, pa36eraH1/Ie TaJJaKTHK, 3aBUCHUMOCTb CBOMCTB



BCHICCTBA OT CTPYKTYPHI MOJICKYJI, 3aBUCUMOCTb CKOPOCTHU XUMHUYECKON pCaKkiuu OT TEMIICPATYPhI u

KaTaJIn3aTOPOB, KJIIETOYHOE CTPOEHHUE KUBBIX OPraHU3MOB,
pons JJHK KaKk  HOCHTEJNs HacJeICTBEeHHON HH(OpMAIIKH, SBOJIOLHIO YKUBOH
MPUPOIBI,  NPEBPALIEHUS YHEPIHUHM U BEPOSTHOCTHBIA XapaKTep MPOLIECCOB B

J)KMBOHM M HEXKHBOM IIPpUPOAE, B3AUMOCBA3b KOMIIOHCHTOB OKOCUCTEMBI, BJIUAHUC ACATCIBHOCTH YCJIOBEKA

Ha 3KOCHCTCMBI,

- OOBACHATH MPUKIIATHOE 3HAYCHUE BKHEHUINIMX JOCTM)KCHUN B OOJIACTH €CTECTBEHHBIX HAYK
JUIS: Pa3BUTHUSA SHEPIreTUKHU, TPAHCIOPTA U CPEICTB CBSI3U, NOJIYYEHUSI CUHTETUUECKUX MATEPHUAIIOB
C 3aJaHHBIMH CBOWCTBaMH, CO3JaHMS OWOTEXHOJOTHMA, JeUeHUS WH(EKIMOHHBIX 3a00JICBaHMI,

OXpaHbl OKPYKAIOIIEH CPEeIbl;

- BBIIBHI'aTb THUIIOTE3bl W TIIp€jilararb IIYTH HX TMPOBECPKH, JACJIaTb BbBIBOABI Ha OCHOBE

SKCHEPUMECHTAIIbHBIX JaHHBIX, IPEACTABIICHHBIX B BUJIC rpa(bmca, Ta6J'II/II_[BI W JuarpaMmbl;

- paboTaTh C eCTECTBCHHO-HAy4YHOU uWH(pOpMaIUei, comepxkaimielicas B cooOmenusx CMU,
HWHTEpPHET-pECYypcax, HAy4YHO-MOMYJISIPHOW JHUTEpAaType: BIAAETh METOJaMH IIOMCKa, BBIIENATH

CMBICJIOBYIO OCHOBY U OLIEHHBAaTh IOCTOBEPHOCTh HH(pOpMAIIHH;

- WCHOJB30BaTh MPHOOPETEHHbIE 3HAHWS W YMCHUS B TPAKTHUYECKOW JESATEIBHOCTH U
TIOBCEIHEBHOW JKU3HU ISl OILICHKH BIIMSHHUS HAa OPraHW3M 4YeJOBEKa 3JIEKTPOMArHUTHBIX BOJH U
pallMOaKTUBHBIX H3IYyYSHHH; JHEprocOepexeHus; 0e30MacHOro HCIOJIb30BaHUS MaTepHalioB H
XUMHAYECKHX BEIIECTB B OBITY; MPOQWIAKTHKH HHMEKIMOHHBIX 3a00JeBaHWi, HUKOTHHOBOIA,
AJKOTOJIbHOM M HApKOTUYECKOW 3aBUCUMOCTEW; OCO3HAHHBIX JIMYHBIX JEHCTBUH IO OXpaHe

OKpY>Karolllen cpefibl;

1.4. PexomenayeMoe KOJIU4YE€CTBO YACOB HA OCBOEHHE MPOrpaMMbl y4eOHOM
AUCHMTLIMHBI:

MaKCHUMaJIbHOM yueOHOW Harpy3Kku odydarorierocs -1684acos, B Tom uucie:

00s3aTeTbHON ayJUTOPHOM y4eOHO Harpy3Kku oOyuyaromierocs -112 gacos;

CaMOCTOSITETFHON PaboThI 0Oy4Jaromerocs: S6 4acos



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCHUIIJIUMHBI

2.1. O6beM y4eOHOM AMCHUNIUHBI U BUABI Y9eOHOH paGoThl

Bup yueOHoii paboThI

O0BeM yacoB

MakcumanbHasi yueOHasi Harpy3ka (Bcero)

168
Oo0s13aTesIbHast ayIMTOPHAs yueOHasi HATPYy3Ka (Bcero) 2
B TOM YHCIIE:
MpakTU4IecKue padoThl / TabopaTOpHbIC 3aHATHS 52
CamocTosiTeIbHAsI padoTa 00yuyarouierocs (Bcero) 56

B TOM YHUCIJIC:

PaboTa ¢ OCHOBHOH U JIOTIOIHUTENEHON JTUTEPATYPOH.

Pabota co cripaBOYHBIM MaTepUaIOM.

[ToaroToBKa JOKIaI0B, IPE3CHTANNN, COOOIICHUN 110 U3yUYEHHBIM MaTepUaIaM.

[ToaroToBKa OTYETOB 1O JTAOOPATOPHBIM MPAKTHUECKUM PaboTaMm.

Hroropast artectanus B ¢popme audhepeHIInPOBaHHOTO 3aueTa




3. YCJIOBUS PEAJIM3AIIMA YYEBHOM JUCIUILIAHBI

3.1. TpeGoBanns K MUHUMAJILHOMY MATEPHAJLHO-TEXHUYECKOMY o0ecnedeHHI0

Peanuzanus yueOHOM JUCUUILTHHEI TPeOyeT HATUYIHUS Y4eOHOTO KaGUHeTa

«EctecTBO3HAHUEY.

O6opynoBanne KabuHeTa 1 pabovnx MeCT:

- T0CaJI0OYHBIC MECTA IO KOJIMYECTBY oOydarormxcs - 30.

- pabouee MeCTO NMPENoaaBaTEINs;

- KOMIUIEKT Y4eOHO-HarISIHBIX TTOco0uit o aucuumuinae «EcTecTBO3HAHMEY;
- KOMIUIEKT Ja00paTOpHOTO 000pyIOBaHYS,

TexHnueckue cpeacTBa 00ydeHUs:

- JI0CKa ;

-MYJIbTUMEIUAIIPOEKTOP;

- KOMIIBIOTED;



3.2. UudopmanuonHnoe odecrniedeHue 00ydeHusl.

OCHOBHBIC HCTOYHUKH:

1. KacesnoB, B. A. ®msuka. 11 xn. [Tekcr]: y4eOHuk mis 0O0IIe00pa3oBaTECIbHBIX YUSOHBIX
3aBegennii / B.A. KacesHos. - M., 2003.

2. TaopuensH, O. C. Xumus. 11 knacc. ba3zoswiit ypoBenb. [Tekcer] @ yue0. ans obiieoOpa3oBar.
yupexaenuii / O.C. I'abpuensn, I'.I". JIsicosa. - M.: JIpoda, 2006. - 180 c.

3. Epoxun, FO. M. Xumus [Tekct] / FO.M. Epoxun. - M. : Macrepcrsa, 2002. - 287 c.

4. 3axapos, B. b. buonorus. O6uue 3akoHomepraoctu. 10 - 11 kiacc [Tekcr] / B. b. 3axapos. - M. :

[Ixomna - IIpecc, 2008.

,Z[OHOJ'IHI/ITCI[BHBIC HCTOYHHUKH:

1. Mawmenos, H. M. Okonorus [Tekct] / H. M. Mamenos, U. T. Cypaseruna. - M. : IlIkona -[Ipecc,
1996.

2. Bwunokyposa, H. JI. I'mobanbnas skonorus [Tekct]: yueOnuk mis 10-11 kmacc mpouiibHBIX
ko / H. JI. Bunokyposa, B. B. Tpymus. - M. : [Ipocsemienue, 1998.

3. Bpouckuii, B. A. Tlpukinannas sxomnorus [Texct] / B. A. Bponckuii. - PoctoB. : ®enuke, 1995.

HNuTepHeT-pecypceni:

e http://www.twirpx.com/

¢ http://kuzelenkov.narod.ru

e http://www.alleng.ru/

¢ http://www.videouroki.net/

e http://smitu.cef.spbstu.ru/

e http://www.ph4s.ru/

e http://www.vzfeiinfo.ru/




4. KOHTPOJIb Y OIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

JUCHUTILINHBI

KOHTpOJ’II) 1 OLICHKA PE3YJIbTATOB OCBOCHUA NUCHHUIIJIMHBI OCYIICCTBIIACTCA NPETIOAaBaTCIIEM B IIPOIIECCE

MMPOBCACHUSA MPAKTUYCCKUX 3aHATHN U naGopaTopme pa60T, TCCTUPOBaHMs, a TAKKC BBIIIOJIHCHHUA

O6y‘laIOHII/IMI/IC$l UHAWBUAYAJTbHBIX SaI[aHHﬁ.

Pe3yabTarbl 00yyenust

(ocBOEHHBbIE YMEHHUSA, YCBOCHHBbIE 3HAHUS)

DopMbI U METO/bI

KOHTPOJIA U OCHKHA

pe3yJbTaToB 00y4eHus

B pesynpraTte n3ydenus yuebnoi nucrurmmasl OY/1.09.
«EcTecTBO3HaHNE» 00YYaIOIIUICS TOJIKEH 3HATh:
- CMBICJI IOHSATHUH: eCTCCTBCHHOHay‘-IHLJﬁ METO/J ITO3HAHUAA,

SJIEKTPOMArHUTHOE I10JIE, SJICKTPOMATrHUTHEIC BOJIHBI, KBAHT,
HBOMIONNS BeenenHoi, 60pmoii B3peiB, COTHEYHAs CUCTEMa,

raJJakTHKa, nepmonnquKHﬁ 3aKOH, XMMHYCCKaA CBA3b,

XUMHYECKasi peakiusi, MaKpoMOJIeKyI1a, OelIOK, KaTaJnu3aTop,
¢depment, kierka, nuddepernuanus xierok, JHK, Bupyc,

OHoJIoruuecKkas IBOJIOIHS, OMopa3Ho0Opasre, OpraHusM,

MOITyJISINS, SKocucTeMa, bnocdepa, SHTpomus,

caMOOpraHH3aIlus;

- BKJIaJl BEJIMKUX YYCHBIX B (DOPMHUPOBAHUE COBPEMEHHOMN

€CTECTBEHHOHAYYHON KapTUHBI MUpa.

yMeTh:

- IPUBOJINTH IPUMEPBI YKCIIEPUMEHTOB U(WJIH) HAOII0CHU,
000CHOBBIBAIOIINX: aTOMHO-MOJIEKYJISIPHOE CTPOCHUE BEIIIECTBA,
CYIIECTBOBAHUE JIEKTPOMATHUTHOTO TIOJIS U B3aMMOCBSI3b
QJICKTPHUYICCKOr0 1 MAarHuTHOT'O HOHeﬁ, BOJIHOBBIC 1 KOPITYCKYJIIPHBIC
CBOICTBa CBETa, HEOOPATUMOCTh TEIJIOBBIX IPOIIECCOB, pa30eranme
rajakTHK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT CTPYKTYPbI MOJIEKYI,
3aBICHMOCTH CKOPOCTH XUMHUYECKOH peakiini OT TEMIEPaTypPhl U
KaTaJIu3aTopoB, KJIIETOYHOE CTPOEHHE KUBBIX Opranu3MoB, poiib JIHK kak

HOCHUTCIIA HaCJ'IeI[CTBCHHOﬁ I/IH(l)OpMaLII/II/I, 3BOJJIIOIIUIO JKUBOH

Texymuii KOHTPOJIb B
(hopMe TeCTOBBIX

3a1aHUiA, YCTHOTO WU

[IICBMEHHOI'0 0IIPOCa,
[pOBEpKa YIPAKHEHUH C

M CIIOJIB30BAHUEM

MHPOPMAITUOHHBIX U

TCIICKOMMYHUKAITUOHHBI

X TEXHOJIOTUU U

HPUKIIAJHBIX TIPOIPAMM.




[IPUPO/IBI, TPEBPAIIICHUS JHEPTUN U BEPOSITHOCTHBIIN XapaKTep

MPOIIECCOB B KMBOM M HEXKUBOMU MPUPOJIEC, B3AUMOCBS3h

KOMIIOHCHTOB 3KOCHCTCMBI, BIIUAHUC ACATCIIBHOCTHU YCJIOBCKA Ha

DKOCHCTEMEI,

- 00BSCHATH IIPUKIIATHOC 3HAUCHHE BAXKHEHIIINX JOCTHKCHUN B

o0acTu

©CTECTBECHHBIX HAyK JJIS: Pa3BUTHS SHEPreTHKH, TPAHCIIOPTa U
CPEICTB CBSI3H, MONYICHUSI CHHTETHIECKIX MaTepPHaJIOB C
3aJaHHBIMH CBOUCTBAMHU

CO3JTaHMS OMOTEXHOJIOTHH, ICUCHUS HH(EKITHOHHBIX

3a00s1eBaHu, OXpaHbl OKPYKAIOLIEH Cpeabl;

- BEIABHUI'aTh 'MIIOTE3EI U IIpCAjIarathb IyTH UX IIpPOBEPKH, ACIATh
BbIBOJBI HA OCHOBE SKCIICPUMEHTAJIbHBIX JaHHBIX,

[peICTaBICHHBIX B BUIE TpaduKa, TAOIUIIBI WK JUarpaMMEl;

- paboTaTh C €CTECTBEHHO-HAY4YHOU MHpOpMAIMeii, conepxareiics B
coobmenusix CMU, untepHeT pecypcax, HayqHO-TIOMyJISIpHOM

JIUTEpaType: BIaleTh METOAaMU I10KCKa,
BBIJIETISITH CMBICIIOBYIO OCHOBY U OLIEHUBAaTh

IOCTOBEPHOCTH MH(OpMAINY;

- NCIIOJIb30BAaTh HpI/IO6p6TeHHBIe 3HAaHUA U YMCHUS B

[PaKTUYECKON JIEATEIbHOCTH U TIOBCEAHEBHOW XKU3HU JJISI OLICHKU
BJIMSIHUS Ha OPTaHU3M 4YeJIOBEKa AJIEKTPOMArHUTHBIX BOJIH U
PaJIMOaKTUBHBIX M3JIyUYECHUH; SHEProcOepeKeHus; 0€30acHOIO
MCII0JIb30BAaHUSI MATEPHAJIOB U XUMUYECKUX BEIIECTB B OBITY;
poQUIaKTUKN HHDEKIIMOHHBIX 3a00JIeBaHUH, HUKOTHHOBOH,
AJIKOTOJIBHOM M HAPKOTUYECKOW 3aBUCUMOCTEM; OCO3HAHHBIX JIMYHBIX

IEHCTBUI 110 OXpaHE OKPYIKAOLIEH Cpebl.

'TecToBBIC 3aJaHMS.
[IpakTudeckas padora.

CaMocTOsITeIbHAS

paboTa.

YCTHBIH (MTH

[MMCEMEHHBIN OIIPOC).

JlabopartopHas pabora.

Pemienue 3agay.

IloaroroBka u 3amura

TOKJIAJIOB, TIPE3CHTAIUI

WY COOOIIICHUIA.
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2.1. TemaTnueckuii njiaH u coaep:kanue yueoHoi gucuumaunabsl OY /1 09. «<XUMMUS»

HaumeHnoBaHue pa3iesioB U TeM Conep:xanue yueGHOro MaTepuasia, 1a60paToOpHbIe H MPAKTHYECKHE PaGoThI, Oo0bem vacos Yposenn
caMocCTosITeJIbHasi paboTa 00y4aroluxcs O0CBOEHMA
1 ’ 3 4
12
Pasznen 1. Beenenue. Boga, pacTBopsbl.
Tewma 1. Bona. Ee cBolicTBa. Copep:xkaHue yueGHOro MaTepuaJia
PaCTBOpBI KaK (H3HKO-XHMHUCCKHIE Xumuueckasi KapThHa MUpPa KaK COCTaBHAs YacTh €CTECTBEHHOHAYYHOH KapTHHBI MUpa.
CHCTOMBL Poxp xuMuH B *KU3HU COBpEMEHHOTO obmiecTBa. Boma Bokpyr Hac. dusnueckue u 6
XMMUYECKHE CBOICTBA BOJbI, YHUKAIbHbBIE CBOWCTBA MOJIEKYJIbI BOABI (AUIIONIb).
Tema 2. CriocoGbl BEIPaKSHHS PacTBOpeHue TBEpABIX BEIIECTB U ra30B. MaccoBas 10JIs BEIECTBA B pacTBOPE Kak cr1ocod
KOJIMUECTBEHHOTO COCTABA PACTBOPA. BbIpa)KEHHsI cocTaBa pacTBopa. Pemenne 3anad. KauecTBo Boabl. 3arpsi3sHUTENN BOABI U
crioco0b! ouncTKH. JKecTkast Boga u ee yMsArdeHue.
Tema 3. KauecTBO BObL. 3arpsi3HEHNE IIpakTyeckast padora Nel Pemenue 3anaq no reme «PacTBopen» 6
BOJBI U CITOCOOBI €€ OYHUCTKH.
IIpakTHyeckas padora Ne2«[IpurortosieHue pacTBopa HEOOXOAUMOI KOHIIEHTPAITUI»
Tema 4. JKecrkocTh BOTEL H CIOCOOH € JlaGopaTopHasi padoTa Ne2. «YcTpaHeHHs )KECTKOCTH BOIBL. )
yCTpaHEHHUsI.
CamocTosiTeibHas padoTa. Bogasie pecypcsl 3emun. PacTBOpBI BOKPYT Hac.
CoBpeMeHHbIE METOJIbI 00€33apaKHBaHUS BOJIBI. Y CTpaHEHHE )KECTKOCTH BOJIBI HA
[IPOMBIIIJICHHBIX MTPETPHUSITHSIX. 7
[ToaroToBKa JIOMaIIHETO 3aJIaHus, JIOKJIAbI, pedeparTsl, COCTaBICHUE CXEM.
Pa3znen 2. Xumnueckue npoueccol B
aTmocdepe. 4

11




Tema 1. ATmocdepa u ee cTpoeHue.

XuMHUYECKUil cOCTaB aTMOchepHOTro

Conep:xanue y4eGHOro MaTepuaJia

BO3IyXAa. XUMHUYecKrii cocTaB Bo3ayxa. ATMmocdepa M KIUMar. 3arps3HeHue aTMocdepbl U ero 2 2
Tema 2. Kucnorasle noxau. MexaHusm nCcTOYHUKH. O30HOBBIC IBIPHI. KHCIOTHBIE MOKIW. MexaHm3M oOpa30oBaHUS KHCIIOTHBIX
00pa30BaHUs KHCIOTHBIX JTOXKICH. noxaei. Kucnotel u menoun. [TokazaTens KUCIOTHOCTH pacTBOpoB pH.

JlaGopaTopHas pa6ora Ne3 «M3ydenne pH paznuaHbIX pacTBOPOB C IOMOIIIBIO 2

YHUBEPCAITBHOTO MHINKATOPa

CamocTosiTeqIbHAsi paboTa 00yUyalomuXxcs. 2

BosznelicTBre nesTeNsHOCTH YeJI0BeKa Ha Ta30BhIi cOcTaB aTMoc(depsl. 3amTa 030HOBOTO

PKpaHa OT XUMHYECKOTO 3arpsI3HEHHSL.

CocTaBUTh TaONMUITY «XUMHUYECKHI cOCTaB BO3Ayxa». [loAroToBKa qOMaNIHero 3aaaHms,

TOKJIJIbI, COCTABIICHUE CXEM.
Pasnes 3. XumMus u Opranusm 4ejioBeKa. 18
Tema 1. Xumuueckue 3J€EMEHTHI B Copaepxanne yueOHOro MaTepHuaJia 14 2
opranm3Me 4yenoBeka. OpraHn4ecKue u XMMUYECKHEe AIeMEHTHI B OpraHn3Me yenoBeka. OpraHndeckrne U HeopraHnIecKre
HeopraHu4yecKue coenrHeHus. Tema 2. BemecTBa. OCHOBHBIE KU3HEHHO HEOOXOMMEIE COSTMHEHMSI: OSJIKH, YTICBO b, )KUPHI,
AMHHOKHUCIIOTHI ¥ OEJIKH. BUTaMUHBL. CTpOoeHHE OEIKOBBIX MOJIEKYJI. Y TJIEBOABI - TJIABHBIA UCTOYHHUK SHEPTUU
IIX cTpoeHue 1 3HAYEHHUE B KUBOM opranm3ma. Poib )kupoB B opranmu3Me, XonecTeprH. MuHepallbHbIEe BEIIECTBA B TIPOIYKTaX
opraHu3Me. MuTaHvs, TuieBble 1o0aBku. COaaHCUpOBaHHOE TUTAHUE.
Tema 3. YIIeBOIbI KaK HCTOYHUK SHEPTHH

4

B )KUBOM Oopranu3me. MoHOCaxapHsl,
caxapy/Ibl U TTOIHCAaXapU/bl.

Tema 4. )Kups! B oprannzme. CTpoeHne
PKUPOB U UX 3HaYeHUE. XOJIECTEPHUH.

Tema 5. ButamuHbI 1 UX ydacTHe B 0OMeHe

BeliecTB. BuraMuHLI B

JlaGopaTopHasi paGoTa Ned. «AHaIU3 COCTaBa MOJIOKa
JlaGopaTopHasi paGora NeS. «Onpenenenue conepxanust BUTamMmuHa «C» B HAITUTKaX»
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MPOJYKTaX MATAHHS.
Tema 6. COamaHCHPOBAHHOE TTUTaHUE.
OCHOBHBIC TPHHIHUITEI PAIIMOHATEHOTO

ITUTaHWA.

CamocTosiTeibHasi padoTa: OCHOBHBIC IPHUHITUIIBI PAITMOHAIBHOTO MTUTaHUs. Bee o mume ¢
TOYKU 3peHds XUMHKa. COBpPEMEHHBIM O3Tam pPa3BUTHs TMHIICBON MPOMBINIUICHHOCTH -
CO3JIaHHe UCKYCCTBEHHOM THIIIH.

[loaroToBUTH COOOIIECHNS, TOKIAIbI, pedepaTsl.

Bcero:

Jlekinn

JlaGopaTopHEIe (IpaKkTHUECKHe) pabOThI
CamocTosiTensHas padoTa

Hrorosas arrecrauusi B Gopme 1udpdepeHIUPOBAHHOIO 3a4eTa

51 gac

22 gaca

12 gacos
17 gacoB
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2.2. TemaTnyeckuii IJIaH U cofep:kaHUe YUeOHOM JUCHUILIHHBI «buojiorus»

HaunmeHnoBanue
pa3aesioB M TeM

Coaeprxanue yuedOHOro MaTepHaJia, JIaGopaTopHble U MPAKTUYECKHEe PA0OThI, CAMOCTOATEIbHAS
padoTa CTyJAeHTOB

Oo0neMm

yacos

YpoBeHb

O0CBOCHUA

Pa3gen 1. YueHnue o KjeTKe.

Tema: 1.1 Beenenune. buonorus
Kak Hayka. [IpenmMer u 3anaun
0011ell OMOJIOrUn

Coaep:kaHue y4e0HOr0 MaTepuajia

buonorus - HayKa o JKHUBOH npuponae. OcHOBHEIC IMPU3HAKU KUBOTO. buonornyeckue CUCTEMBI. ypOBHI/I
OpraHu3anuu KU3HU. MeTtoapl 6I/IOJ'IOFI/II/I, OCIn U 3aJa4u. 3HaueHUn OUOIOTHH.

2

CamocTosiTeJIbHAsA padoTa

MHoroo0pasue ;KkHBOIo MUpa

Tema 1.2 Xumudeckas
OpraHU3anus KIETKH

Conep:kaHue y4eOHOro MaTepHuaJia

Xumuaeckuil coctaB kieTku. Heopranundeckue BemectBa. Opranudeckue BeniecTa. JIMmuas u
yraeBosl. Oprannyeckue BeniectBa. benku. HykienHoBble KUCTOTHI.

IIpakTH4yeckas padora

PaGoTa co cxeMaMu M TaOJUIAMH IO COCTABY KJICTKH

CamocTosiTeJibHAsA padoTa

OCHOBHEIE HPU3HAKH )KU3HHU. ypOBHI/I OpraHu3anuvu JKHBOH MaTCpUHu.

Tema 1.3. Knetounas Teopusi.
CTpoeHue 3yKapHOTHUECKON 1
[IPOKAPUOTUYECKOH KIECTKH.

Conep:xanue y4eOHOro MaTepuaJia

Opranons! kietku 3ykapuot: I1IIC, knerounas MemOpana, annapar [ oJIbaKu, JTM30COMBI,
MUTOXOHIPUH, TUIacTHAbI. KieTouHoe sipo: aaepHas 060104Ka, siAEpHBIN COK, SAPBIIIKO, XPOMAaTHH.
XpoMocoMbl. SIapo - 00s3aTeIbHBIA KOMIIOHEHT KJIETOK 3yKapuoT. CTpoeHUe U QYHKIIMH XPOMOCOM.
3HaYCHHE MMOCTOSHCTBA YMCia U OPMBI XpOMOCOM B KieTkax. [IpokapuoTnueckas kietka. Jlenenue
KieTkd. Muto3. Kietku sykapuor u npokapuot. Bupycsl. PazButue 3Hanumii o kinerke. Kierounas
TeopHs.

Ponp KIIETOYHOM TEOpUM B CTAHOBJIEHUM COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI
3aKOHOMEpHOCTH, TeopuH. OCHOBHBIE TMOJIOKEHUs KierouHol Teopum Illneiinena u 1lIBanHa.
Jlonosnnenue P. Bupxoa. OcHOBHBIE NOJ0KEHHS COBPEMEHHON KIETOYHON TEOpHUH.

MHpa.

I[pakTHyeckas padora

HSy‘leHI/Ie CTPOCHHEC paCTI/ITCJ'H:HOf/i M JKMBOTHOM KJICTKH 10 MUKPOCKOIIOM

Tema 1.4 OOMeH BenecTs

Conep:kaHue y4eOHOro MaTepuajia

1 ipeoOpa3oBaHue
SHEPrUH.

OOMeH BCHICCTB U NIPECBPALLICHUC DHCPTHUH - CBOMICTBO >KHBBIX OpraHu3MOB. dortocunTes.
Hpeo6pa3OBaHI/Ie OHCPIruu CBCTA B OHCPIUI0 XUMHUUYCCKHUX cBs3eit. ObecneueHne KIIETOK
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DHEPrUil 3a CYeT OKWCIEHHS OpPraHWYeCKHX BEmIeCTB 0e3 y4acThd W C YYacTHeM KHCIIOpOja.
HacnenctBennas mHboOpManus W ee peanusanus B kieTke. I'eHernmueckas wmHbopmarmsa. ['en. 'enom.
Yasoenue JIHK. O6pazoBanne nnhopmarmonnoit PHK mo matpume JIHK.

CamMocTosiTeJIbHAsI padoTa

2
ABTOTpO(DHBIN THI OOMEHAa BEIICCTB
Tema 1.5. PasmuoxeHne n/Coaep:kaHue yueGHOro MaTepuasa 5
pPa3BUTHE OPraHU3MOB
PazMmHOXXEeHME M pa3BUTHE OpraHu3MoB. JleneHue kieTku. Mutos. becnonoe u mojioBoe pa3MHOKEHHE.
Meiio3. OOpa3oBaHue IOJIOBBIX KJIETOK M OIUIONOTBOpeHHMEe. WHIMBHIyanpbHOE pa3BUTHE OPTaHWU3MOB.
3aponplieBoe W TMOCTAIMOPHOHAIBHOE pa3BUTHE OPTaHM3MOB. BnmsHHE ankorois, HUKOTHHA U
HAapKOTHYECKNX BEMIECTB HA Pa3BUTHE 3apobliia yenoBeka. OpraHu3M Kak eIiHOE IeTI0e.
IIpakTH4yeckas padora 5
CocTaBieHUE CPaBHUTEIBHBIX CXEM MUTO3a U Meio3a
CamocTrosiTeJibHAsA padoTa 4
1.0cobeHHOCTH TaMeTOTeHe3a U OTUTOIOTBOPEHHS y IIBETKOBBIX pacTeHui 2.CX0ICTBO 3apoabIiiel U
MOpHOHATbHAS TUBEPTEHINS TPU3HAKOB.
Tema 1.6. PasnoobOpasue/Cogepxanue yue0HOro MaTepuaia 2
PKUBBIX OPraHU3MOB baktepuu. CTpoeHHe NpPOKApUOTHUECKHUX KieTOK. Pomb OakTepuil B JKM3HM deloBeKa. Bupychl -
HekeTouHble hopMbl sku3HH. bakrepruodarm.
CamocrosiTeibHas paboTa 3
1.CocraBnenue npeseHTaipn «CTpoeHHe MPOKAPHOTHIESCKON KIIETKI. 2
Paznen 2. OcHOBBI 3K0JI0THH
Tewma 2.1. buocdepa, ee Coaep:xanue y4eOHOro MaTepuaJia 13
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CTPYKTypa
Kpyrosopot

u

SHEPTUU B IPUPO/IE.

BEIIECTB H

(byHKUINH.

OKOJIOTHSI - Hayka O B3aWMOOTHOIICHUSX OPraHU3MOB MEXAY COOOM M OKpyXarolleld Cpeaou.
OKkonornueckue (HakTopbl, X 3HAUCHHE B XKU3HM OPTaHU3MOB. DKOJIOTMYECKHE CHUCTeMBbl. Bumomas u
[MPOCTPAHCTBEHHAs] CTPYKTypa OJKOocHcTeM. buocdepa - rminobambHas skocuctema. Yuenus B. .
Bepnanckoro o 6uocgepe. Ponb xuBbix opraHu3smoB B 6uocdepe. buomacca. Kpyroopor BakHeHmmx|
OMOTCHHBIX DJICMECHTOB (Ha MpHMEpe Yriiepoja, a3ora W Ap.) B Ouochepe. M3menenuss B Ouocdepe.
OcHoBHBIE OWOMBI cymmm. buoreorpadwus. B3ammooTHomeHusi opraHm3Ma W Cpelbl. bHoreoneHo3bI.
bronienospl. AGnotndeckue (akTopsl cpeapl. buotndeckue GakTopsl cpenbl. B3anMOOTHOIIEHHS MEXIy
opraam3mamu. llenn mwmraHMsa. Dkonormueckas nupamua. [lumieBple CBA3W, KPYrOBOPOT BEIIECTB B
[pEeBpaIICHUe SHEPTUM B DKOCHCTEMY. MEXBHIOBBIE B3aUMOOTHONICHUS B HKOCHCTEME: KOHKYPEHIIHS,
CUMOMO03, XUIITHAYECTBO, Mapa3uTu3M. | IpndrnHa ycTOMYNBOCTH M CMEHBI 9KOCHCTEM.

IIpakTnyeckas padora 8
1. CocraBneHue CXeM KpyroBOpOTa BELIECTB B IPUPOE
2.CocTaBieHle XapaKTEPUCTUK IPUPOIHBIX 30H
3.1IpoexTHas paboTta. 3ammTa IPOEKTOB
4.CocTaBieHue 1leneil NUTaHus 0 Pa3HbIM NPUPOJHBIM 30HAM
CamocTosiTe/ibHAs padoTa 6
1. Cpensl xu3nu. [lonynsuuu.
2.BzaumogpeiictBre ¢pakTopoB cpenbl. OrpanuunBaromuii pakrop
3.IlocnencTBus XO035CTBEHHOH ESTENBHOCTH YeNOBEKa IJIsl OKpYXK. cpelbl. BiusHue dyenoBeka Ha
[PACTUTENbHBIN U )KUBOTHBIN MU
4.Pa3zBuTHe OpraHu3sMOB M OKpy»Katomas cpena. BzanmopeiictBue aktopoB cpeabl. OrpaHn4rBaromuni
hakTop.
Tema 2.2. Bimnaune/Conepixanue yuedOHOro MaTepuaja 1
NICSITEJIBHOCTU  4€JIOBeKa HalllcKyccTBEHHbIE COOOIIECTBA - arpo3KOCHCTeMbl U ypOoskocucTeMbl. llocnencTBust AesATeNbHOCTH
ouochepy YelnoBeKa B OKpyKarouled cpene. BoszaeilicTBHe NpPOM3BOACTBEHHOH JESTENBHOCTH B OOJIACTH CBOEH
Oyaymieil mpodeccuu Ha OKpY)Kalollylo cpefy. [1oOanbHble 3KOJIOTHYECKHEe NpoOJIeMbl M MyTH HX
peleHus . OKOJIOTHA KaK TEOPETHYECKass OCHOBA pPalMOHAIBHOIO NPUPOAONOIL30BaHUS M OXpaHbI
[TPUPOJIBI.
CamocTosiTeibHasi paboTa 4
IlocnencTBust XO3SIMCTBEHHOM JESATENBHOCTH 4YEJNOBEKa /AN OKpYXK. cpenbl. BnusHue uwenoBeka Ha
ACTUTENBHBIN U JKUBOTHBIM MUD.
Bcero: 168

HUrorosas arrectamnus B popme nudpepeHIIMPOBaHHOTO 3a4eTa
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Copnep:xanue o0y4eHust o ydeonou gucuumianne EcrecrBoznanus (puzuka)

Ne HaunmenoBanue pa3uenos, KomunuectBo Bug MarepuaiibHO- BueaynuropHas camocTosTenbHas padboTa
TEM JacoB 3aHATHI TEXHUYECKOE 00€ECIICUCHHE
3a"saTui, lHTEepHET-
pecypcesl HaunmenoBanue Nudopwm. Kon-Bo
TEMBI obecrrey. JacoB
1 BBenenue 1 BBogubIi [IpesenTanus
®du3uKa - HayKa O MPUpoJIE. YPOK
(OCHOBHBIE DJIEMEHTHI
(hU3MYECKON KapTUHBI MApaA
Pa3pea 1. Mexanuka
2 Kunemaruka. 1 Ypok- 0)481 Teopus 0481 4
MexaHnyecKoe IBUKEHUE. JIEKINASA OTHOCHUTEILHOCTH JA1
CHucTeMbl OTCUETA. Y TpaBUTAIMA. n-p
[lepemenieHue, CKOPOCTB, PeaktuBHOE
YCKOpEHHE. NBIDKEHUE.
DJ1€eMEHTBI
3 JIlunamuka. 1 Komo. Ou1, 111 THAPOCTATHKH.
B3anmopaencTsue Ted. YPOK VYnpTpa3Byk u
3aKOHBI TUHAMHUKHA ero
Hprorona. Cuibl B Ipupoe: HCTIOJIb30BAHUE B
YIPYTOCTH, TPCHUS TEXHUKE U
TSKECTH. 3aKOH BCEMUPHOIO MEAUINHE
Tsarorenud. [loTeHuanbHas
1 KUHETHUYECKast SHEPTHsl.
4 Kosie0anust 1 BOJIHBI. 1 Komo0. OM1, 111
MexaHnuyeckue KojaeOaHusl. YPOK
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MexaHU4UeCKHUE BOJHBI.
3BYKOBBIE BOJIHBI.

5 JlaGopaTopHble padoThbI: [Tpakr.
HMccnengoBanue ABMKSHUA Tela 3aHATHUC
IOoa NEVCTBUEM ITIOCTOSHHOU
CHUJIBI.

6-9 [[IpakTHyeckoe 3aHSITHE: [Ipakr. OM1, 111

3aHIATHE

Pemienue 3anau «Y ckopeHue,
MepeMeIieHue, CKOpoCcThb,
«PaboTa 1 MOIIHOCTEY.

Pasznen 2. DjekTpoauHaAMHUKA

10 [DJeKTpocTaTHKA. Ypok- Oounl, a2 [IepBuunbIe nu-p 4
BiaumoneicTeue JIEKINASA HCTOUYHUKN JA2
BapsDKEHHBIX TEII. MMUTAHUSA.
DJIEKTPUYECKUH 3aps]l U €ro AKKYMYJISITOPBI.
CBOMCTBA AJICKTPUUECKOE DIJIEKTPUUYECKOE U
noje. Hanps>keHHOCTb. MarduTHOE I10JIe
3emun.
11 |3aKOHBI MOCTOSTHHOI'O Komo0. Oou1, 112 MaraurtHsle

TOKA. YPOK CBOICTBa
[1OCTOSAHHBIN IIEKTPUUECKUAN BCIICCTB.

ToK. Cuna Toka. Hanpsikenue.
DIIEKTPUUECKOE COMPOTUBIICHUE.
3axkoH OMa J1s yyacTKa Lenu.
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12 1 Komo. oul1, 112
BeniecTBo B 3JIeKTPHYECKOM YPOK
mnoJie.
[IpoBOTHUKH, AUICKTPUKU U
MOJTYTTPOBOTHHKH.
DJIEKTPUUECKUI TOK B METaJljIax,
ra3zax M DJICKTPOJUTaX.
13 JIaboparopHas padora: 1 Ipakr. Oul1, Jn3
«M3yuenne 3axkona Oma it 3aHATHE
ydacTKa IeTI»
14- [IpakTHYeckoe 3aHATHE: 4 ITpaxr.
17 |Pemenue 3ama4 «3akoHa 3aHATHE
Oma 1151 ydacTKa LS
18 |KonTposbHas padora 1 [Mpaxr. 3, U-p
3aHSTHE
Pa3nea 3. MoJiekyasipHasi  ¢pu3uka
19-  |OcHOBBI MOJIEKYJISAPHO- ) Ypok- Oon2, 112 3aKOHbI onz, u-p 4
20 |KHHETUYeCKO# TeOpHuu. JIEKIASA TEPMOJIMHAMUKH.
ATOMUCTHYECKAs TEOPHUS TemnoBbie
CTpoeHus BellecTBa. [lepoe JIBUTATEIIN U
nonoxxenne MKT. Bropoe OXpaHa
nonoxxenue MKT. Tpetbe OKpYyXaromien
nosnoxenne MKT. cpensl. KIIJI
TeruioBbIe IBHKEHUS. TETUTOBBIX
Temneparypa. JBUTATENEeN
21 |ArperaTtHbie COCTOSTHUS 1 Komo. Oul1, On2
BellecTBA. YPOK

Moienb naeajbLHoro rasa.
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CTpOCHI/Ie KUIAKOCTHU, CTPOCHHUC
TBCPAbIX TCII. HN3MeHeHune
AI'PCTATHBIX COCTOSIHUM
BCIIICCTB.

7o  (labopaTopHasi padora: [Mpaxr. U-P
«3mepenune 3aHATHC
MOBEPXHOCTHOT'O HATSIKEHUS
YKUTKOCTI
23- [[IpakTH4eckoe 3aHATHE: [paxr. A3, U-pP
26 peuieHue 3aaa4 «Macca 3aHATHUC
BEIIECTBA, MOJISIpHAs Macca 1
KOJTUYECTBO BEIIECTBAY.
Paznea 4. Onruka
27 |BoJHOBasi ONITHKA. Ypoxk- OWn1, On2 OnTuueckue 4
CBeT. 3aKOHBI OTPAKEHUS U JICKIUS SIBJICHUS B
MpPEJIOMJICHHUS CBETA. atmocdepe.
Hucnepcus usera
28 [['eomeTpuYeckas ONTUKA. Komo. Oul1, O12 U LIBETA TEIl.
JIunssl. ['eomerprueckas YPOK Pentrenosckoe
OITHKA. U3JTyYCHHE
uH(ppakpacHoe u
yIIBTPa3BYKOBOE
U3ITy4eHue.
[TpoGnembl
XOpOUIETO
3peHusl.
29 JlabopaTtopHas padora: [Tpakr. JA2
«Onpenenenue 3aHATHE
kodddunrenTa
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[IPCIIOMIICHUA CTCKIIAaY
HpaKTH‘IECKOG JaHATHC:

T3, U-P

30 [Ipaxkr.
Pemenue 3anau «@oKycHOE
32 3aHATHE
[pAacCTOSTHUE U ONITHYECKAs CHIIa
TTUH3BD).
Pasznea 5. @uzuka arMmochepsl
33- |AtMocdepa 3emun. Ypok- On2 Bnaxxnocts 2 2
34  |AnmabaTHBIC IIPOIIECCH B JIEKIIUA BO31IyXa. n-p
aTMocdepe. ATmochepa AOcontoTHas u
3eMiIH. OTHOCHUTEJIbHAs
BIIAJKHOCTH
BO3AyXa
35 |/laGopatopHasi padora: [paxr.
«Onpenenenne 3aHATHE
OTHOCHUTEIbHOMN BIIAXKHOCTH
BO3AyXa»
Pa3nea 6. KBantoBas pusuka
36 |ATomHast pu3uKaA. Ypok- Oun2, Jn2 OTKpBITHE U-p 4
CTpoeHue aToma. JICKIUS HEWpOHA. JAN2
[Toctynater bopa. Tpynnoctu
PannoakTuBHBIE teopuu bopa.
[MpEBPALLCHUS. Anepnas
DHEPreTHKA.
buonornyeckoe
37  |®u3uka aTOMHOTO siJIpa. Ypok- Oonz2, 112 JeficTBUE
CTpoeHne aTOMHOTO S/Ipa. JIeKITUS PaarOaKTUBHBIX
S nepHblie cUbI. W3JIyYEHH I
38- |CBEeTOBBIC KBAHTHI. Komo6. Oon2, 12
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39 |®ororddexr. 3aKonbl YPOK
doToardpdexra. Xumudeckue
CBOIVCTBA CBETA.
40 MpakTHueckoe 3aHsTHE: 4 Ipaxr. On2, 112
43 l«3aKOHBI PaJIMOAKTHBHOTO 3aHATHE
pacnana», « QHeprus CBsA3U
AQTOMHBIX SIIEPY.
44 U ToroBblil 3a4E€THBIN YPOK 1
Hroro: 444. 224,
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