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INACIIOPT ITPOT'PAMMBbI YYEBHOU JUCLMUITJIUHBI
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1. HACIIOPT MMPOT'PAMMBbI YYEBHOW JIUCLHUIIJIMHBI

OV/I. 6 11 EcrecTBo3nanne

1.1. Ob6aacTp npuMeHeHHUsI MPOTPaMMBbI

PaGouas nporpamma yueGuoii mucuummnsl QY J[.11. EcrecrBosnanme sBnsercs wacThio OCHOBHOI
npodeccHoHaNbHOW 00pa30BaTENbHOW MPOrpaMMbl CPEAHEr0 MPOQECCHOHATBHOTO OOpa30BaHUS IO
crrernanbHOCTH CITO 44.02.05. KoppekinnonHas memarorunka B HadaabHOM oOpa3oBanuu. CocTaBiieHa Ha
OCHOBE TIPUMEPHOI MpOorpaMMbl yUeOHOW AUCIUIUTMHBI «EcTecTBO3HaHWE» UIA CHEeIHaIbHOCTEH
rymanuTapHoro npoduns. ComepkaHue TPOTpaMMbl Pealn3yeTcsi B IPOIECCE OCBOCHUS CTYICHTaMHU
OCHOBHOM TpodeccroHanbHONM 00pazoBaTenbHOi nporpammbl CIIO ¢ monyderneM cpemHero (IOIHOTO)
obmero oOpa3oBaHus, pa3paboraHHOW B cooTBeTcTBUM ¢ TpeboBanussMu DPI'OC CIIO Tpersero
nokonieHus. Pa0odast mporpamMma y4eOHOW AWCHUIUIMHBI MOMET OBITh WCIOJB30BaHA APYTUMH
00pa3oBaTEeNbHBIMH ~ YUPEKACHUSIMH  MPO(ECCHOHATIBHOTO M JIOMOJHUTEIBHOTO  00pa3oBaHusl,

pealu3yIoNMMH 00pa30BaTEIbHYIO IPOrpaMMy CpeaHero (MOJHOr0) 00IIero oopa3oBaHusl.

1.2. MecTto y4eOHO# TUCHUILIMHBI B CTPYKTYpe OCHOBHOW npodeccuoHaabHOll 00pa3oBaTebHON

nporpamMmmabi: 06H_IeO6paSOBaTeJ'H>HBIe JAUCIUITTNHBI

1.3. Heanm m 3agayu y4yeOHOH IMCHUILIMHBI - TPeOOBaHMA K pe3yJbTATAM OCBOEHHS Y4eOHOW

AUCIHUIIJIUHDBI oﬁmeoﬁpasonaTe.ﬂbm,le AUCIHUIIIMHBI

B pesynbrate ocBoeHMsA y4eOHOM aucuuiuinHbl «EcTecTBO3HaHME» 00ydaromMics IOJDKEH
3HaThb : - CMBICT IIOHATUI: €CTECTBEHHOHAYYHBIH METOJ IIO3HAHMS, OHJIEKTPOMATHUTHOE TIOJIE,
3JIEKTPOMAarHUTHBIE BOJIHBI, KBaHT, 3Bomoouusi BcenenHol, Oompmioil B3peiB, CoHEYHas cUCTEMa,
rajaKkTHKa, NEepPUOJUMYECKHH 3aKOH, XMMHUYECKas CBs3b, XMMUYECKas PEaklusi, MaKpoOMOJeKyna, Oelok,
Katanm3aTop, (epMeHT, Kinerka, nuddepenunanusa kietok, JHK, Bupyc, Ouomornveckas sBomrouus,

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

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

TCIUIOBBIX ITPOIIECCOB, pa36eraH1/Ie TaJIaKTHK, 3aBUCHUMOCTb CBOICTB



BEIIECTBA OT CTPYKTYPBI MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIMU OT TEMIIEPATYPhI u
KaTaJIn3aTOPOB, KIIETOYHOE CTPOEHUE JKUBBIX OPIaHU3MOB,

poas JTHK KaKk  HOCHTEJIs HaclaeJCTBEHHON MH(OPMAaLUH, SBOJIOIHIO )KUBOH

NPUPOIBI,  NPEBPALIEHUS SHEPTUU H BEPOSATHOCTHBIA XapaKTep MPOLECCOB B

KUBOW M HEKUBOW MPHUPOJIE, B3aUMOCBA3b KOMIIOHEHTOB 3KOCHUCTEMBI, BIUSHHUE ACSITEIBHOCTH YEIOBEKa

Ha OKOCHCTCMEI;

- OOBSICHATH MPUKIAJHOE 3HAYCHHE BAXHEWUITNX JOCTIDKEHHH B 00JACTH €CTECTBEHHBIX HAYK
IUTS: Pa3BUTHSA DHEPTETUKH, TPAHCIIOPTA U CPEJICTB CBSA3H, IMOTYICHUS CHHTETHUECKAX MaTepHAIOB
C 3aJaHHBIMH CBOWCTBAMH, CO3JaHHs OWOTEXHOJOTHHA, JedeHUS WH(EKIMOHHBIX 3a00JIeBaHHIA,

OXpaHbl OKPY’KAIOIIEH Cpenpbl;

- BBIABUT'AaTb THUIIOTE3bl W TIIpE€jilaraTb IIYTH HX TIPOBEPKH, [MACJIaTb BbBIBOAbBI Ha OCHOBE

OKCIECPUMCHTAJIbHBIX JaHHBIX, IPEACTABJICHHBIX B BUIEC rpaq)mca, Ta6J'H/ILIBI WA JuarpaMmbl;

- paboTaTh C eCTeCTBEHHO-HAaydyHOW WHGOpMaIe, coaepxkameiics B coobmenusx CMMU,
MHTEpHET-pecypcax, HaydHO-TIOMYJISIPHOM JMTEepaType: BIaAeTh METOJAMH IIOMCKa, BBIIEISATH

CMBICJIOBYIO OCHOBY U OLICHHBATh JOCTOBEPHOCTh HH(OpMALINY;

- WCHIOJNB30BaTh NPUOOPETEHHBIC 3HAHWS W YMEHUS B TPAKTHUECKOW JIESATEIBHOCTH U
MOBCEJIHEBHOW JKWU3HU JUIsl OLEHKH BIMSHUS HAa OPraHU3M 4YellOBEeKa JIEKTPOMArHWUTHBIX BOJH H
paIMOaKTUBHBIX W3IyYEHH; 3HEprocOepekeHus; 0e30MacHOr0 WCIOIb30BAHUSI MaTepUAIOB U
XAMUYECKAX BEIIECTB B OBITY; MPOQWIAKTHKH HHOEKIMOHHBIX 3a00J€BaHNUN, HUKOTHHOBOM,
AJIKOTOJIBHOM M HApKOTHMYECKOM 3aBUCUMOCTEH; OCO3HAHHBIX JIMYHBIX JACUCTBUM II0 OXpaHe

OKpY>Karollen Cpepl;

1.4. PexomeHnayemoe KOJIH4YECTBO YACOB HA OCBOEHHE NMPOTrPaMMbl Y4eOHOH AU CHMIJIMHBI:

MaKCUMaJIbHOH yueOHOIi Harpy3ku oOydatomierocs -116 wacos, B ToM uncie: 00s3aTeTbHON

ayaMTOpPHOHN y4eOHOH Harpy3ku oOyuatomerocs -112 yacos;



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCHUIIJIUMHBI

2.1. O6beM y4eOHOM NMCHUIIAHBI U BUABI Y4eOHOH padoThI

Bup yueOHoii paboThI

O0BeM yacoB

MakcumanbHasi yueOHasi Harpy3ka (Bcero)

116
Oo0s13aTesIbHast ayIMTOPHAs yueOHasi HATPYy3Ka (Bcero)

112
B TOM YHCJIE:
MpakTU4IecKue padoThl / TabopaTOpHbIC 3aHATHS 44

B TOM YHCJIC:

PaboTa ¢ OCHOBHOH U JIOTIOIIHUTENLHON JTUTEPATYPOH.

Pabota co cripaBOYHBIM MaTepUaoM.

[loaroToBKa JIOKIaI0B, IPE3CHTANNN, COOOIICHUI 110 U3yUYESHHBIM MaTepUaIaM.

[ToaroToBKa OTYETOB 1O JTAOOPATOPHBIM MPAKTHUECKUM PabOTaMm.

Hroropast artectanus B popme nudhepeHInPOBAHHOTO 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 0 KOJIM4IECTBY oOydarormmxcs - 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. TabpumensH, O. C. Xumus. 11 knacc. bazoBeiit ypoBenb. [Tekcr| : yueb. s oOrieoOpa3oBar.
yupexaenuii / O.C. I'abpuensn, I'.I". JIsicosa. - M.: JIpoda, 2006. - 180 c.

3. Epoxun, 0. M. Xumus [Tekct] / KO.M. Epoxumn. - M. : Mactepcta, 2002. - 287 c.

4. 3axapos, B. b. buosorus. O6uue 3akonomepraoctu. 10 - 11 knmace [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. : Illkona -[Ipecc,
1996.

2. Bwunokyposa, H. 1. I'mobanbnas skonorus [Tekcrt]: yueOnuk s 10-11 kimacc mpouiibHBIX
ko / H. JI. Bunokyposa, B. B. Tpymus. - M. : [Ipoceemienue, 1998.

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

HNuTepHeT-pecypcesi:

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 OCBOEHUSA YYEBHOM

JUCHUTILINHBI

KOHTpOJ’II) 1 OLICHKA PE3YJbTATOB OCBOCHUA NUCHHUIIIIMHBI OCYIICCTBIACTCS NPETIOAaBaTCIIEM B IIPOIIECCE

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

O6y‘laIOHII/IMI/IC$l UHIAWBUAYAJTbHBIX 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 ITO3HAaHUA,

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

raJJakTHKa, nepmonnquKHﬁ 3aKOH, XMMHYCCKaA CBA3b,

XUMHYECKasi peakiusi, MaKpoOMOJIeKyJ1a, OeNIoK, KaTalu3aTop,
¢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 CTPOCHHUE 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 XUMHYECKOH peakilni OT TEMIEPaTyphl 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 XapaKkTep

MPOIIECCOB B KMBOM M HEXKUBOMU MPUPOJIEC, B3AUMOCBS3h

KOMIIOHCHTOB 3KOCHCTCMBI, BIIUAHUC ACATCIIBHOCTHU YCJIOBCKA Ha

DKOCHCTEMEI,

- 00BSCHATH IIPUKIIATHOC 3HAUCHHE BAXKHEHIIINX JOCTHKCHUN B

o0acTu

©CTECTBECHHBIX HAyK JUIS: Pa3BHTHS SHEPIETUKH, TPAHCIIOPTA U
CPEICTB CBSI3H, MONYICHUSI CHHTETHIECKIX MaTepPHaJIOB C
3aJaHHBIMH CBOUCTBAMHU

CO3JTaHMS OMOTEXHOJIOTHH, ICUCHUS HH(EKITHOHHBIX

3a00s1eBaHu, OXpaHbl OKPYKAIOLIEH Cpeabl;

- BEIABHUI'aTh 'MIIOTEC3EI U IIpCAjiarathb IyTH UX MIPOBCPKU, 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-TOMyJISIpHOM

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;
poGUIaKTUKN HH(PEKIIMOHHBIX 3a00JIeBaHUH, HUKOTHHOBO,
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.

10



2.1. TemaTn4yeckuii 1JIaH u coaep:kaHue yueOHoi qucuumianHbl «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 Xumuueckast KapThHa MUpPa KaK COCTaBHAs YacTh €CTECTBEHHOHAYYHOM KapTHHBI MHpa.
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 BEIIECTBA B paCTBOPE KaK CIocod
KOJIMYECTBEHHOIO COCTABA PACTBOPA. BLIPDAXKEHUS COCTaBa pacTBopa. Pemenne 3ana4. KauecTtso BOAbL. 3arps3HUTENN BOALI 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.
[IpakTnyeckas pagora Ne2«[IpurorosieHre pacTBOpa HEOOXOJMMOI KOHIICHTPAIHI)
Tema 4. JKecrkocTh BOTEL H CIOCOOH € JlaGopaTopHasi padoTa No2. «YcTpaHeHHs )KECTKOCTH BOIBL. )
yCTpaHEHHUsI.
CamocTosiTeibHas padoTa. Bogasie pecypcsl 3emun. PacTBOpBI BOKPYT Hac.
CoBpeMeHHbIE METOJIbI 00€33apaKHBaHUS BOJIBI. Y CTpaHEHHE )KECTKOCTH BOJIBI HA
MIPOMBIIIJICHHBIX MPECANPUATUAX. 7
[ToaroToBKka JIOMaIIHETO 3aJIaHus, JTOKJIAbI, pedeparTsl, COCTaBICHUE CXEM.
Pa3znen 2. Xumnueckue npoueccol B
aTmocdepe. 4

11




Tema 1. ATmocdepa u ee cTpoeHue.

XuMHUYECKUil cOCTaB aTMOchepHOTro

Coaeprxanue yuedOHOro 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. noxaeit. 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
HeopraHndeckue coenrHeHus. Tema 2. BemecTBa. OCHOBHBIE KU3HEHHO HEOOXOMMEIE COSTMHEHMSI: OSJIKH, YTICBO b, )KUPHI,
AMHHOKHUCIIOTHI ¥ OEJIKH. BUTaMUHBL. CTpOoeHHNE OEIKOBBIX MOJIEKYJI. Y TJIEBOABI - TJIABHBIM 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 conepxanusi BUTaMuHa «C» B HAITUTKAX)»
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MPOJYKTaX MATAHHS.
Tema 6. COamaHCHPOBAHHOE TTUTaHUE.
OCHOBHBIC TPHHIHUITEI PAIIMOHATEHOTO

ITUTaHWA.

CamocTosiTeibHas padoTa: OCHOBHBIC IPHUHITUIIBI PAITMOHAIBHOTO NTUTaHUsA. Bee o muie ¢
TOYKH 3peHHS XuMHKa. COBPEMEHHBIM JTal pa3BUTHS IHINEBOH IPOMBIIIICHHOCTH -
CO3/1aHNE UCKYCCTBEHHON THIITH.

[loaroToBUTH COOOIIECHNS, TOKIAIbI, pedepaTsl.

Bcero:

Jlekinn

JlaGopaTopHEIe (IpaKkTHUECKHe) pabOThI
CamocTosiTensHas padoTa

Hrorosas arrecrauusi B Gopme 1udpdepeHIUPOBAHHOIO 3a4eTa

51 gac

22 gaca

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

HaunmeHnoBanue
pa3aesioB M TeM

Copep:xanue yueOHOro MaTepHaJia, JalopaTopHble M IPAKTHYECKHe Pad0Thl, CAMOCTOSITeIbHAsI
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. OcHOBHEIE IMMPU3HAKHU KHUBOTO. buonorndyeckrue 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 y4eOHOT0 MaTepHuaJa

Xumuaeckuii coctaB kieTku. Heopranudeckue BemiectBa. Opranudeckue BemiecTa. JIunuas: u
yraeBosl. Oprannyeckue BeniectBa. benku. HykienHoBble KUCTOTHI.

IIpakTH4yeckas padora

PaGoTa co cxeMaMu M TaOJUIAMH IO COCTABY KJICTKH

CamocTosiTeJibHAsA padoTa

OCHOBHEIE IIPHU3HAKH KU3HU. yp0BHI/I OpraHu3anuvu JKHBOH MaTCpUHu.

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

Conep:xanue y4eOHOro MaTepuaJia

Opranons! kinetku 3ykapuot: O1IC, kiaerouHas MemOpaHna, annapar [ oJbaKH, TM30COMBI,
MUTOXOHIPUH, TUIacTHAbI. KieTouHoe sipo: aaepHas 060104Ka, siAEpHBIN COK, SAPBIIIKO, XPOMAaTHH.
XpoMocoMbl. SIapo - 00s3aTeIbHBIA KOMIIOHEHT KJIETOK 3yKapuoT. CTpoeHUe U QYHKIIMH XPOMOCOM.
3HaYCHHE MMOCTOSHCTBA YUCia U OPMBI XpOMOCOM B KieTkax. [IpokapuoTnueckas kierka. 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 MOJIOKEHUS KieToyHoil Teopum Illneiinena u IllBanHa.
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

Coaep:kaHue y4eOHOro MaTepuaja

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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PHEPrUil 3a CYeT OKWCIEHHS OpPraHMYeCKHX BemecTB 0e3 y4acTHs W C YydJacTHeM KHCIOpO[a.
HacnenctBennas mHboOpManus W ee peanusanus B kieTke. I'eHernmueckas wmHbopmarmsa. ['en. 'enom.
Yasoenue JIHK. O6pazoBanne nndopmarmonnoit PHK mo matpume JIHK.

CamMocTosiTeJIbHAsI padoTa

2
ABTOTpO(DHBIN THI 0OMEHAa BEIICCTB
Tema 1.5. PasmuoxeHne un/Coaep:kaHue yueGHOro MaTepuasa 5
[pa3BUTHE OPraHU3MOB
PazMmHOXXEeHME M pa3BUTHE OpraHu3MoB. JleneHue kieTku. Mutos. becnonoe u mojioBoe pa3MHOKEHHE.
Meiio3. OOpa3oBaHue TOJIOBBIX KJIETOK M OILUIOAOTBOpeHHe. MHAnWBHIyandpbHOE pa3BUTHE OPTaHU3MOB.
3aponplieBoe W TMOCTAIMOPHOHAIBHOE pa3BUTHE OPTraHM3MOB. BrnmsHHE ankorois, HUKOTHHA U
HApKOTHYECKNX BEMIECTB HAa Pa3BUTHE 3apopliia yenoBeka. OpraHu3M Kak eIiHOe IeTI0oe.
IIpakTH4yeckas padora 5
CocTaBieHUE CPaBHUTEIBHBIX CXEM MUTO3a U ME03a
CamocTosiTeJibHAsA padoTa 4
1.0cobeHHOCTH TaMeTOTeHe3a U OTUTOIOTBOPEHHS y IIBETKOBBIX pacTeHui 2.CX0/ICTBO 3apoabIiel U
PMOpHOHATbHAS] TUBEPTEHINS TPU3HAKOB.
Tema 1.6. PasnooOpasue/Cogepxanue yued0HOro MaTepuaia 2
PKUBBIX OPraHU3MOB baktepuu. CTpoeHHe NpPOKapUOTHUECKHUX KieToK. Pomp OakTepuil B JKM3HM 4eloBeKa. Bupychl -
HekneTouHble hopMbl sku3HH. bakrepruodarm.
CamocrosiTeibHas paboTa 3
1.CocraBnenue npeseHTaipn «CTpoeHHe MPOKAPHOTHIECKON KIIETKI. 2
Paznen 2. OcHOBBI 3K0JI0THH
Tema 2.1. buocdepa, ee Conep:xanue y4eOHOro MaTepuaJia 13
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CTPYKTypa
Kpyrosopot

u

SHEPTUU B IPUPO/IE.

BEIIECTB H

(byHKUINH.

OJKOJIOTHsI - Hayka O B3aMMOOTHOIICHUSX OpPraHM3MOB MEXAy COOOW W OKpYyKawIleh Ccpenou.
OKkosloruueckue (HakTopbl, UX 3HAYCHHE B XKU3HH OPraHM3MOB. DKOJOTHYECKUE CHUCTeMBL. BumoBas u
[IPOCTPAHCTBEHHAs CTPYKTypa »SKocucTeM. buocdepa - rmobampHas skocuctema. Yuenus B. .
Bepnanckoro o 6uocgepe. Ponb xuBbIx opranm3moB B 6uochepe. bromacca. KpyroBopor Baxuenmmx
OMOTCHHBIX AJICMCHTOB (HAa TpHMEpe Yriiepoja, a3oTa W Ap.) B Ouocdepe. M3meHenus B Ouocdepe.
OcHoBHbIe OWoMBI cymm. buoreorpadwus. B3ammooTHomeHHS opraHm3Ma W CpeIbl. bHOTreoreHO3H.
brorieHo3pl. AbnoTtrueckue (akTopsl cpeapl. buotndeckue ¢GakTopsl cpenbl. B3anMOOTHOIIIEHUS MEXIY
opranm3Mamu. llemn mmranusa. Dkonormdeckas nupamua. [lumieBple CBA3WM, KPYroBOPOT BEIIECTB B
[peBpaIlleHre SHEPTUU B IKOCHCTEMY. MEXBHIOBBIE B3aUMOOTHOIIEHHS B JKOCHCTEME: KOHKYPEHIIWS,
CUMOWO03, XUIITHUYECTBO, Mapa3uTH3M. lIpudrHa yCTOWYMBOCTH M CMEHBI SKOCHCTEM.

IIpakTH4yeckas padora 8
1. CocrapieHue cXxeM KpyroBOpOTa BELIECTB B IPUPOAE
2.CocTaBleHHE XapaKTEPUCTUK MPUPOIHBIX 30H
3.1IpoexTHas paboTa. 3amiuTa IPOEKTOB
4. CocTaBieHue 1ieneil MUTaHus M0 pa3HbIM NPUPOJHBIM 30HAM
CamocTosiTeJibHAsA padoTa 6
1. Cpenpl xxu3nu. [Honynsuuu.
2.B3aumopneiicteue GaxTopoB cpenbl. OrpaHNUUBAIOMUNA HaKTOp
3.IlocnencTBus XO3MHCTBEHHOM NESTEIBHOCTH 4YENIOBEKAa JJISl OKPYXK. cpelbl. BiusHue yenoBeka Ha
[PACTUTENbHBIA U KUBOTHBINA MU
4.Pa3zBuTHe OpraHu3MoOB M OKpyXKaromas cpena. Bzammozeiicteue ¢akTopoB cpenbl. OrpaHHuMBarOILIUi
(hakTop.
Tema 2.2. Biaune/Conepikanne yueGHOro MaTepuajia 1
NICSITEJIBHOCTU  4€JIOBEKa HallcKycCTBEHHBIE COOOIIECTBA - Aarpo3KOCHUCTeMBl M ypOoskocucTembl. llocrmencTBusi AeATENbHOCTH
ouochepy YelIoBeKa B OKpyKarouiel cpene. BozgelicTBHe NpOM3BOACTBEHHOM AEATEIBHOCTH B O0JIACTH CBOEH
Oynymeil mpodeccud Ha OKpYKalomyro cpeny. [oOanbHble SKOJOTHYECKHE HpoOIeMbl M MYTH HX
pemieHns. DKOJIOTHS Kak TEeOpeTHYecKass OCHOBAa palOHAJIBHOTO MPUPOAOINOIB30BAaHUS M OXPaHbI
IPUPOJIBL.
CamocTosiTeibHas paboTa 4
[locnencTBud XO34MCTBEHHOW MAESITEIBHOCTH 4YEJIOBEKa IJsl OKpYXK. cpenbl. BnusHue dvenoBeka Ha
ACTUTEIIbHBIN M YKUBOTHBIA MUP.
Bceero: 168

HNTorosas atrectamus B popme auddepeHIMpoBaHHOTO 3a4eTa
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