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1 IACIIOPT PABOYEM MPOT'PAMMbBI YYEBHOM JTUCIUILIUHBI

1.1 O6mas xapakTepucTHKA y4e0HOM TUCHUTIINHBI

PabGouast mporpamMma y4ueOHOW IHUCHUIUIMHBI OWOJIOTHS SIBJISETCS YacTbIO OCHOBHOM
npodeccuoHaIbHONH  00pa3oBaTeNbHOM MHpOrpaMMoil B cooTBeTCTBUH C  DenepanbHbIM
roCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM CpeHEro (IOJIHOTO0) 001ero oOpa3oBaHus 1
denepanbHbBIM  TOCYIAapCTBEHHBIM  0Opa3oBarenbHbIM  crapaaproM (mamee @DI'OC) mo
CHENUaJIbHOCTH CpeaHero npodeccuoHanbHoro oopasoBanus (nanee CIIO) mist cienuanpbHOCTH
09.02.02 KomnbroTepHbIE ceTn

Copep:xanue nporpammbl «brosorusi» HampaBiIeHO Ha JOCTHKEHHUE CIEAYIOLIUX yelell:
- OCBOGHME 3HAaHMA O OHOJNOTHYECKUX CHUCTEMax, HCTOPHUH pa3BUTHS COBPEMEHHBIX
MPE/ICTAaBICHUN O KUBOW MPUPOJE, O BBHIAAIOMIUXCS OTKPHITHSIX B OMOJIOrMUYECKOl HayKe; poiH
OMoJIOTNYecKOil Hayku B (pOPMUPOBAHHH COBPEMEHHOH €CTECTBEHHOHAYYHON KapTUHBI MHUPA; O
METOJIaX Hay4YHOTO MO3HAHMUS;

- OBIIAJICHHE YMEHUSMHU MPOBOJUTH HAONIOACHUS, IAHUPOBATH U BBIOJHATH HOKCIEPUMEHTHI,
BBIIBUTATh THIOTE3bl U CTPOUTH MOJENH, IPUMEHATh IMOJIyY€HHbIE 3HAHUS MO OWOJIOTUU IS
OOBSICHEHHS SIBICHHA W CBOWCTB BEIIECTB; MPAKTUYECKH HCIOJIH30BaTh 3HAHUS MO (U3HKE,
XUMHH U OMOJIOTHH; OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MHYOpMALINH;

- OBIIAJICHHE YMEHHUSIMH OOOCHOBBIBATH MECTO U POJIb OMOJIOTHUYECKHUX 3HAHUM B MPAKTUYCCKON
NEeSITeIbHOCTH JIIOJIEH, B PAa3BUTUU COBPEMEHHBIX TEXHOJIOTHIl; ONpPENeNsTh *KUBbIE OOBEKTHI B
MPHUPOJIC; TPOBOJIUTH HAONIONEHUS 3a JKOCHUCTEMAaMH C IEJbI0 WX ONHUCAaHUS W BBISBICHUS
€CTECTBEHHbIX M aHTPOIIOTEHHBIX HM3MEHEHHI; HAaXOJUThb W AaHAJIU3UPOBATh HHGOPMAIUIO O
JKMBBIX 00BEKTaX;

- pa3BUTHE M03HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYalIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH
o0ydJaromuxcs B TMPOLECCe H3YyYCHHs OHMOJIOTMYECKHX SIBICHHUH; BBINAIOMIMXCS JOCTHKECHUM
OMOJIOTHH, BOLIEAIIUX B OOIIEYEIOBEUYECKYIO KYIbTYpPY; CIOKHBIX M MPOTUBOPEUMBBIX MyTel
Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3TIISAOB, HJICH, TEOPUH, KOHIICTIIHIA, TUTIOTE3 (O CYIIHOCTH U
MIPOUCXOXKICHUN KHU3HU, UETIOBEKa) B X0JIe pabOThI C pa3IMUYHbIMU UCTOUHUKAMU WH(OpMAaLINK;

- Ppa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEJUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH B
mpouecce MpUOOpeTeHus] 3HAaHUNW W yYMEHUW MO OHOJOTHMH C HCIONb30BAaHUEM Pa3IUYHBIX
HMCTOYHUKOB UH(POPMAITUU ¥ COBPEMEHHBIX NH()OPMAIIMOHHBIX TEXHOJIOTHIA;

- BOCHHUTaHHE YOEXJAEHHOCTH B BO3MOXHOCTH ITO3HAHUSI 3aKOHOB NPHUPOABI, UCIOJIB30BAHUS
JIOCTIDKEHHM B oOnacTd (U3MKM, XMMUU W OHOJOTMM Ha OJIar0 pa3BUTHUSA UEJIOBEUECKOM
UMBUJIM3AIUH; HEOOXOIMMOCTH COTPYAHHUYECTBA B MPOIECCE COBMECTHOTO BBIMIOJHEHUS 3a/ad,
YBOXHUTEIHLHOTO  OTHOIIEHUS K MHEHHIO OMNIMOHEHTa TpH  OOCYXKIEHUH  MpodiemM
€CTECTBEHHOHAYYHOT'O CO/ICpPKaHMsI; TOTOBHOCTH K MOPAJIbHO-3TUYECKOM OI[EHKE MCIIOIb30BaHUS
HAyYHBIX JOCTH)KCHUM, 9yBCTBA OTBETCTBEHHOCTH 32 3aIUTY OKPYKAIOLIEH Cpebl;

- HCIOJIb30BaHME MPHUOOPETEHHBIX 3HAHMM M YMEHMM UIS pElIeHUs MPaKTUYECKUX 3a7ad B
MOBCETHEBHON JKW3HU, OOecleYeHus: Oe30MacHOCTH COOCTBEHHOW JKW3HU, PaIlMOHAIBHOTO
MIPUPOIONONIB30BAHUS U OXPaHbl OKPYKAIOIIEH cpe/ibl, BO3MOKHOCTh MPUMEHEHHUS 3HaHUUN TpU
pelLIeHUH 3a]1a4, BOSHUKAIOIINX B MOCIEAYIONIeH MpohecCHOHATLHON A TEIbHOCTH.

B nmporpammy BKIIOYEHO COJEp)KaHUE, HampaBiIeHHOE Ha (OPMUPOBAHHE Yy CTYICHTOB
KOMIIETEHIINH, He0OXomuMBIX Wit KadecTBeHHOro ocBoennss OITOIT CIIO ma 0a3e OCHOBHOIO
o0mero o6pa3oBaHus C MOJYYCHHEM CPEIHET0 001Iero oOpa3oBaHMs; MPOTpaMMBbl TTOATOTOBKH
KBUTM(UIIMPOBAHHBIX Pab0OYMX, CIY>KAIlIUX, MPOrPaMMBbI MMOATOTOBKHU CIICIIUATMICTOB CPEIHEro
3sena ([IIIKPC, IIIICC3).

B Owonoruun QopmupyroTCS MHOTHE BHUIBI JAEATEIBHOCTH, KOTOPHIE HMEIOT MeTa
npenIMeTHbI Xxapakrtep. K HUM B mepByr0 ouepenb OTHOCSTCS: MOAETUPOBAHHE OOBEKTOB U
MPOIIECCOB, MPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS, CHCTEMHO-UH()OPMAIIMOHHBINA aHAIIN3,
dbopMyIupOBaHUE THUIIOTE3, aHAJW3 W CHHTE3, CpPaBHEHHE, OO0OOIIEHWE, CHCTeMaTH3allus,
BBISIBJICHHE TPUYUHHO-CIIEICTBEHHBIX CBsI3€H, IMOWCK AaHAJOroB, YINpaBiIeHHE OOBEKTaMU H
npoueccamMi. VIMEHHO 3Ta OUCIHUIUIMHA TO3BOJSET IMO3HAKOMUThH YYAIUXCSl C HayYHBIMU
METOJIaMU



1.2 MecTO IUCHUILIUHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CHeNHAINCTOB
CpeiHero 3BeHa

HucrnunmHa «buosiorusi» OTHOCUTCSA K 0a30BOMY ITUKITY OCHOBHOW NMPOGeCcCHOHATBHOM
OGp&SOB&TCHBHOﬁ mporpaMmal. I[JISI OCBOCHHUA OUCHUIINIMHBI CTYACHTBI HCIIOJB3YIHOT 3HAHUA,
YMEHHUS U HaBbIKU, CHOPMUPOBAHHBIE HA JUCIUILIMHAX «DKOIOTHS».

1.3 TpeGoBaHus Kk pe3yJabTaTaM OCBOEHUSI YUeOHOUH THCUMILINHBI

OcBoeHue cojepkanusi y4eOHOM TUCIUIUIMHBI «buonorus» obecrnednBaeT JOCTUKCHHE
CTYIAEHTaMHU CJEIYIOIINX PEe3yIbTaTOB:

JUYHOCTNHBIX:

- YYBCTBO TOpPJOCTH MU YBAXKEHUS K HCTOPUU MU JOCTHXKEHHUSM OTEUECTBEHHOW HAYKH;
rpaMOTHOE TMOBEJCHHE B TNPO(PECCHOHATBHON JAEATENIBHOCTH W OBITY MpHU OOpameHuu ¢
MpuOOpaMu U yCTPONCTBAMU;

- TOTOBHOCTb K NPOJOKEHUIO 00pa30BaHUs U MOBBIIICHUS KBaTH(PHUKALUU B N30paHHON
npohecCHOHABHOM NIeATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM €CTECTBEHHOHAYYHBIX
KOMIIETCHIIUM B 3TOM;

- YMEHHE HCHOJb30BaTh JOCTUKEHHS COBPEMEHHON HAyKM W €CTeCTBEHHOHAYYHBIX
TEXHOJIOTUI I TOBBIMICHUS COOCTBEHHOTO HMHTEUICKTYaJIbHOTO pPa3BUTHS B BBIOPAHHOM
npodeccuoHabHOMN e TENbHOCTH;

- YMEHHE CaMOCTOSITEJIbHO JO0ObIBaTh HOBBIC ISl ce0sl €CTECTBEHHOHAYYHBIC 3HAHMS,
UCIOJNB3YS JJIs 3TOTO JOCTYNHbIE HICTOYHUKU HHPOPMAIIHH;

- YMEHHE BBICTPAUBATh KOHCTPYKTHBHBIC B3aUMOOTHOIICHHUS B KOMAaHJE IO PEIICHUIO
00X 3a1ad4;

- YMEHHE YMPaBIsATh CBOSH IMO3HABATEIHHON MEATEIBHOCTBHIO, MMPOBOAUTH CAMOOIICHKY
YpOBHSI COOCTBEHHOTO MHTEJUIEKTYAJIbHOTO Pa3BUTHS;

mema npeoMemmblx:

- MHCIIOJIb30BAaHME PAa3JIMYHbIX BUJOB IO3HABATEIbHOW JEATENBHOCTH [UIsl pEIICHUS
€CTECTBCHHOHAYYHBIX 3a7a4, NPUMEHEHHE OCHOBHBIX METOIOB IMO3HAHUS (HAOIIOACHUS,
OMHCaHUs, H3MEPEHMsI, HKCIEPUMEHTa) s HU3YyYEHHUs pPAa3JIMYHBIX CTOPOH OKpYyKarolen
JIEHCTBUTEIILHOCTH,

- HCIIOJIb30BAHME OCHOBHBIX HWHTEIJIEKTYaJbHBIX OIEpalMii: IOCTAaHOBKHM 3a/ayH,
(dbopMyTUpOBaHHS THUIIOTE3, aHAW3a W CHUHTE3a, CPAaBHEHHs, OOOOIICHUS, CHUCTEMATH3AINH,
BBISIBJICHUS IPUYMHHO-CIIEJICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (OPMYIUPOBAHNUS BHIBOJIOB IS
W3YYCHUS PA3IUYHBIX CTOPOH H3YYaeMbIX OOBEKTOB, SIBICHUH W TPOIECCOB, C KOTOPBIMH
BO3HHMKAET HEOOXOAMMOCTh CTAIKMBATHCS B MPOodeCcCHOHANTBHOU cepe;

- yMEHHE TEHEpHpOBaTh HACH U ONPEACNATh CPEACTBA, HEOOXOAMMBIE [UIS WX
peanuzanuy;

- YMEHHE WCMOJbh30BaTh Pa3IMYHbIC MCTOYHUKU NJISl MOJYYCHUS E€CTECTBEHHOHAYYHOM
nH(pOpMaliH, OLIEHUBATh €€ I0CTOBEPHOCTb;

- YMEHHE aHATU3UPOBATh U MIPEJCTABISATh HH)OPMAIIMIO B PA3TUYHBIX BUJIAX;

- yMeHHME NYyOJIMYHO TMPEACTaBIATh PE3yNbTaThl COOCTBEHHOTO MCCIENOBAaHUS, BECTU
JIUCKYCCHUU, JOCTYITHO ¥ TapMOHUYHO codYeTas cojaepkaHue U (OpPMBbI TPEACTABISAEMOM
nH(popMmanuu;

npeoOMemHublX:

- c(hOpMHUPOBAHHOCTh MPEACTABICHUM O pPOIM M MecTe OHOJOTMU B COBPEMEHHOMU
HAyYHOW KapTHMHE MHUpA; MOHUMAHHE CYIIHOCTH HAOII0OJaeMbIX B MPHUPOJE SBICHUN, POJIU
€CTECTBEHHOHAYYHBIX JUCHUUIUIMH B (HOpPMHpPOBaHMM Kpyrozopa U (GYHKIIMOHAIbHOU
TPaMOTHOCTH Y€JIOBEKa JIJISl PEIICHHS MPAKTUISCKUX 3a]1a4;

- BJAJICHUE OCHOBOIIOJIATalOIIMMU OHOJIOIMYECKUMHU TOHATUSMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHUSMHU; YBEPEHHOE HCIOJIh30BAHUE ECTECTBEHHOHAYYHOW TEPMHHOJOTHH U
CUMBOJIUKH;



- BJIAJICHUE OCHOBHBIMH METOJaMU HAy4yHOIO IIO3HAHMSI, HCIOJIb3YEMBIMH B HayKe:
HaOII0/IEHUEM, OITUCAaHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;

- yMeHHs 00pabaThIBaTh pe3yibTaThl U3MEPEHUU, OOHAPYKUBATh 3aBUCHMOCTb MEXKIY
UCCIIETyEeMbIMHU BEIMYUHAMU, OOBIACHATD MOJTyYE€HHBIE PE3YJIbTaThl U JA€NaTh BBIBOBI;

- c(hopMHUPOBAaHHOCTH YMEHHSI IPUMEHSTH MOJTyYCHHbIE 3HAHUS I OOBSICHEHUS YCIOBUN
MPOTEKaHUsl OMOJOTHYECKUX SIBICHUN B MPHUpPOAE, NpodecCHOHaIbHOU cdepe U Uisl TPUHSITUS
MIPAKTUYECKUX PEIICHUHN B IOBCEAHEBHOMN KU3HU.

B pe3yabrare usydyeHusi 00s13aTeIbHOW 4YacTH Y4eOHOr0 HHMKJIA OO0ydyarommidcs
HOJIKEeH:

3HaTh:

31. GHOIOTMYECKHE CHCTEMBI PA3HOTO YPOBHS;

32. posib OPraHUYECKUX U HEOPraHMYECKUX BEIIECTB B KIICTKE;

33. cTpoeHHE KIETOK DJYKApHOT, CTPOCHHE W MHOTr0o0Opa3sWe KIIETOK pACTCHHU U

KUBOTHBIX;
34. IpoCTPaHCTBEHHYIO CTPYKTYpy Gernka, mosekyrn JIHK u PHK;
35. KJICTOYHYIO TEOPHUIO CTPOCHHUS OPraHU3MOB;
36. 0 pa3MHOXCHHH KaK O BAKHEHIIIEM CBOICTBE )KUBBIX OPraHU3MOB;
37. OCHOBHBIE CTa MM OHTOTEHE3a HA IPUMEPE Pa3BUTHS MTO3BOHOYHBIX )KHBOTHBIX;
38. mpecTaBaCHUST O MOCICACTBUSX BIMSHHS AIKOTOJIS, HUKOTHHA, HAPKOTHYECKHX
BEILIECTB, 3arPA3HEHUS CPEIbl HA PA3BUTHE U PEIPOLYKTUBHOE 3/10POBBE UYETIOBEKA

39. 0 HacIENCTBEHHOM U HEHACTIEICTBEHHON H3MEHUYNBOCTRIO U €€ OHOJIOTHYECKOM POIIBIO
B 9BOJIIOLIMU KUBOTO MHUpa

310. mpencraBiICHUS O TEHETUKE KaK O TECOPETHICCKONH OCHOBE CENICKIIMU

311. mpencraBieHUST 00 YCIOXXHEHHWH JKHBBIX OpPraHM3MOB Ha 3emiie B Ipolecce
IBOJIIOLIMH

312. KOHIENIUHU BHIA, €€ KPUTEPHUH, MOAOOP MPUMEPOB TOTO, YTO IMOMYJSIIUS —
CTPYKTYpHasi €AMHHIIA BUJA U SBOJTIOLUHI

313. akomoruveckue HakTOPHI U MX BIUSHUS Ha OPTaHU3MbI

314. mpuMmepsl HCIOIB30BAHUS B XO3SIMCTBEHHOW [ESTENBHOCTH oAl Mopdo-
(GYHKIMOHATBHBIX YEPT OpraHM3allMd PACTEHWH M JKUBOTHBIX NPU CO3/AaHUU
COBEPILIECHHBIX TEXHUYECKNX CUCTEM U YCTPOMCTB 110 aHAJIOTUU C )KMUBBIMH CUCTEMaMHU
Ymers:
¥Y1.n1poBoAUTH CPaBHEHHE XMMHUECKON OPTaHU3alll1 KUBBIX U HEKUBBIX 00BEKTOB
¥Y2.npoBoauTh HAOMIOACHHWE KIETOK PACTEHHH M JKMBOTHBIX MOJ MHKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPENapaTax, UX ONMUCAHUE

¥V 3.cTpouTh CXEMBI SHEPTETUIECKOT0 0OMeHa U OHOoCHHTE3a OenKa

¥Y4.camocTOSTENTEHO UCKATh JOKA3aTENbCTBA TOTO, YTO KJIETKA — AJIEMEHTapHas >KHUBast
cUcTeMa W OCHOBHAas CTPYKTYpHO-(QDYHKIIMOHAJIbHAs €JUMHMULA BCEX JKUBBIX
OpraHU3MOB

¥Y5.caMoCTOATENBHO HAXOAUTh OTIMYUS MHMTO3a OT MeH03a, ONpPEAEsas dBOIIOLHUOHHYIO
POJIb 3TUX BUJOB JEJICHUS KIETKU

¥Y6.xapakTepu30BaTh CTAIHH MOCTAIMOPHOHAIEHOTO PA3BUTHS Ha IPUMEPE YeIOBEKa

¥Y7.paz0upaTbCs B ITHYECKUX AaCIEKTaX HEKOTOPBIX JOCTHIKEHWH B OMOTEXHOJIOTHH:
KJIOHMPOBAHHUH KHBOTHBIX U IPoOIeMax KIIOHUPOBAHUS YEIOBEKA

¥Y8.5KCcneprMEeHTaNbHBIM IIYTEM BBISBIATh aJalTUBHBIE OCOOCHHOCTH OpPraHU3MOB, HUX
OTHOCHUTEJIbHBIN XapaKTep

¥Y9.5CHO ¥ TOYHO M3/IaraTh CBOM MBICIIH, JIOTUYECKH OOOCHOBBIBATH CBOIO TOUKY 3pEHUS,
BOCIIPUHUMATh U aHAJIU3UPOBATh MHEHHUS COOECEHUKOB, MPU3HABAsl MPaBO JAPYroro
YEJI0BEKa Ha UHOE MHEHHUE

¥10. oTcrauBaTh MHEHHE, O COXPAaHEHHHM OHMOJIOTUYECKOTO MHOT000pa3usi KaKk OCHOBE
YCTOMYHUBOCTH OMOCGHEpHI U MPOTPECCUBHOTO €€ Pa3BUTHS.



VY11. BBIABIATH NIPUUHUHBI BBIMUPAHUS BUI0B
Y12. cTpouTh SPYCHOCTH PACTHUTEIBHOTO COOOIECTBa, MHINEBBIC IIENMA W CETH B
OMOIIEHO03€e, a TAKXKE IKOJIOTUIECCKHIE MUPAMHUIBI.

¥Y13. cTpouTh MOJENN CKJIa4aTON CTPYKTYPBhI, HCIOIb3yEeMbIE€ B CTPOUTENILCTBE

HNMeThb NpaKkTH4YeCKUil ONbIT:

Ol. 1npuroTOBICHUE U ONMCAHHE MUKPOIIPEApaToB KIETOK PACTCHUIA.

02. cpaBHeHHE CTPOGHHMS KIETOK PpAcTeHWH M JKHBOTHBIX [0 TOTOBBIM
MHUKpOIIpernaparam

03. npaBwibHO (GOPMHUPOBATH JIOKA3aTEIbHYIO 0a3y JBOJIIOLHOHHOTO DPa3BUTHUS

’KMBOTHOTO MHpa
BBISIBJICHUSI W ONHUCAHUS MPU3HAKOB CXOJCTBA 3apOIbIIICH YeloBeKa U APYIUX
MO3BOHOYHBIX KaK JIOKa3aTeIbCTBA MX YBOJIOIIMOHHOIO POJICTBA
aHanu3a (PEHOTHIMYECKON U3MEHUYNUBOCTH, BBISBIICHHS MYTar€HOB B OKPY)KAIOIICH
cpene ¥ KOCBEHHast OLIEHKA BO3MOXHOTO UX BIMSHHS HA OPTaHH3M
U3yYCHUS BIMSHUS alIKOT0JIM3Ma, HApKOMaHWH, KypeHHUs Ha HACJICICTBEHHOCTh Ha
BUJICOMATEpHAIIC
O3HAKOMJICHHUSI C OCHOBHBIMH  JIOCTH)KCHHSIMH  COBPEMEHHOMN
KYJbTYPHBIX PACTCHUM, TOMAITHUX XMBOTHBIX H MHKPOOPTaHU3MOB
aHaJIM3a M OIIEHKHU PA3JIMYHBIX THIIOTE3 TPOUCX OXKIACHHS KU3HU
OLICHUBAHHS POJIM HBOJIOIMOHHOIO YUeHHS B (OPMHUPOBAHHUH COBPEMEHHOM
€CTECTBEHHO-HAay4YHO! KapTUHBI MUPA
0O10. ycBoeHHs TOro, 4T0 OCHOBHBIMH HAIPAaBJICHHUSIMH 3BOJIIOIIMOHHOTO Mporpecca
SBIISIIOTCS] OMOJIOTHUYECKUI ITporpecc U OMOIOTHYECKUN perpecc.
Ol1. CcpaBHUTEIBHOTO ONWCAHHWS OJHOH U3 ECTECTBEHHBIX IMPHUPOJHBIX CHCTEM

OA4.
05.
06.
o7.

CENEKIINU

0s.
09.

(Hanpumep, jeca) U KaKoH-HUOY/Ib arpOdIKOCHCTEMBI (HapUMep, MIIIEHUYHOTO TTOJIs).

012.

MPHUPOHON SKOCUCTEME M arpoIeHO3e.

013.

COCTaBJICHHUA CXCM II€p€aadyr BCIICCTB W OHCPTHUU IO NOCIIAM NHWUTAHHUA B

3HaKOMCTBAa C TpyO4aTbIMH CTPYKTypaMH B JKMBOM TIpPHpOJE M TEXHHKE,

a>POAMHAMUYECKUMHU U THAPOAVMHAMUYECKUMH YCTPOMCTBAMHU B KMBOM IIPUPOAEC U

TEXHUKE.

1.4 IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO JUCHUIJIMHE (MepevyeHb
(opMupyemMbIX 3HaHUI, YMEHUI U ONTHI JeSITEJILHOCTH)

.HanmenoBanue TeMbl

B PEIYJILTATC U3YUCHUS yqe6H0171 JUCHUITIMHBI 06y11a}onmecs1 JOJIDKHBI

3HATh

YMETh

HMCETH HpaKTI/I‘-IeCKI/Iﬁ OIIBIT

1.1 Beenenue
XuMmuueckast
OpraHm3aIus KIeTKH

31-0unosiornyeckue
CHCTEMBI Pa3HOTO YPOBHS

VY1- npoBoAUTh CpaBHEHUE
XMMUYECKOH opranuzanuu
KHBBIX U HEXKUBBIX 00BEKTOB

O1- mpurotoBieHue U
OTHCaHUE MUKPOIpENnapaToB
KJIETOK pacTeHUMU

1.2 Crpoenne u
¢byHKIMN KIIETKH.
OOMeH BemecTB |
npeBpaleHne
SHEPrHH B KIIETKE

32- ponb OpraHu4YecKHux U
HEOpraHMYECKHX BEIIECTB
B KJICTKE

VY2- mpoBOANUTH HAOIIOICHHE
KJIETOK paCTEHUI U dKUBOTHBIX
[10J1 MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOTIpernaparax, ux ornMcaHue

O2-cpaBHEHHE CTPOCHUS
KJIETOK PaCTEHHH M KMBOTHBIX
10 TOTOBBIM MHKpOIIpenaparam

1.3 Xu3HeHHBIN UK
KIIETKHA

33- cTpoeHHE KIETOK

9YKapHoT, CTPOCHHE U
MHOT000pa3ue KIETOK
pacTeHUH U JKUBOTHBIX

V3- CTpOUTH CXEMBI
9HEPreTHYCCKOro 0OMEHa U
OouocuHTe3a Oenka

O3- mpaBwIbHO (HOPMUPOBATH
JIOKa3aTebHyI0 0a3y
9BOJIFOLIMOHHOTO Pa3BUTHS
JKHBOTHOTO MHpa

2.1 PasmHOXeHUe
OpTaHU3MOB
NunuBuayansHoe
pa3BHUTHE OpraHU3Ma

34- mpoCTpaHCTBEHHYIO
CTPYKTYpy OenKa, MOJIEeKyI
JHK u PHK

36- 0 pa3MHOXEHHU KakK O
BaKHEHILIEM cBoiicTBE
JKUBBIX OPTaHU3MOB;

V4- caMoCTOSATEILHO UCKATh
JIOKA3aTeIbCTBa TOTO, UYTO KIIETKA
— DJIEMCHTAPHAS JKHUBas CHCTEMA
1 OCHOBHAS CTPYKTYPHO-
(yHKIMOHATBbHAS CIUHUIIA BCEX
YKHUBBIX OPTaHU3MOB

V5- caMOCTOSITEILHO HAXOIUTh

O4- BBISBICHUSA U OITUCAHUS
MPU3HAKOB CXOICTBA
3apOJIbIIIEH YeIoBeEKa 1
JIPYTHX MTO3BOHOYHBIX KaK
JI0OKa3aTeILCTBA UX
IBOJTIOIUOHHOTO POJCTBA
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.HanMenoBaHne TeMbl

B pesynpraTe H3ydeHus yaeOHOH TMCIMIUIMHEL 00yJaromuecs TOJDKHBI

3HATh

YMETh

NMCETH HpaKTI/I‘-IeCKI/Iﬁ OIIBIT

OTJIMYHS MUTO3a OT MEHO03a,
Onpeess SBOIIOLHUOHHYIO POJIb
STUX BUIOB JIEJEHUS KICTKU

3.1 OcHOBHI y4eHUs 0
HACJIEZICTBCHHOCTH |
U3MEHYNBOCTH

35-KJIETOYHYIO TEOPHUIO
CTPOCHHS OPraHU3MOB,;
37- oCHOBHBIE CTAIUN
OHTOTeHE3a Ha IpHMepe
Pa3BUTHS TO3BOHOYHBIX
JKMBOTHBIX

VY 6- xapakTepu30BaTh CTaAUU
HOCTAMOPHOHAIIBHOTO Pa3BUTHS
Ha IIpEMepe YeJIOBeKa

O5- aHanu3a (PeHOTUIHYECKOH
WU3MEHYNBOCTH, BBISBICHUS
MYTareHOB B OKpY’KaroIiei
cpeze ¥ KOCBEHHas! OIICHKa
BO3MOJKHOTO HX BIIMSHHMS Ha
OpraHu3M

3.2 3axoHOMEpPHOCTH
M3MEHYHUBOCTH.
OCHOBBI CEJICKIINH
pacTeHud, MKUBOTHBIX
1 MUKPOOPTaHU3MOB

38- nmpeacTaBieHus o
TOCJICICTBHSIX BIIUSHUS
AJIKOTOJIsI, HUKOTHHA,
HApKOTHYECKHX BEILECTB,
3arpsi3HEHUsI Cpe/ibl Ha
pasBuTHE U
PEIPOIYKTUBHOE 3I0POBHE
YeloBeKa

VY7- pa3buparbcsi B STHYECKUX
acIIeKTax HEKOTOPBIX
JIOCTHXEHUH B OMOTEXHOJIOTHH:
KJIOHUPOBAHUH KUBOTHBIX U
mpo0ieMax KJIOHUPOBAHHUS
YeJI0BEKa

O6- n3yueHus BIUSHUS
ANKOTOJIN3Ma, HAPKOMAaHUH,
KypeHHsI Ha HacJIeICTBEHHOCTh
Ha BHJeOMaTepHae

O7 03HaKOMJICHHS C
OCHOBHBIMH JJOCTIDKCHUSMU
COBPEMEHHOH ceNneKunuu
KYJIBTYPHBIX PACTCHHUH,
JIOMAIIHAX KUBOTHBIX U
MHUKPOOPTaHU3MOB

4.1 TIpoucxoxkmeHue
M HavyalbHbIC OTAllb
pa3BUTHS JKM3HH Ha
3emute. Hcropus
pa3BUTHS

SBOIIOIUOHHBIX HIICH

311- nmpexncraBneHus o
MOCJIE/ICTBUSX BIHMSHHS
AJIKOTOJIsI, HUKOTHHA,
HApKOTHYECKHX BEILECTB,
3arps;3HEHUS CPEIbl Ha
pasBuTHE U
PEIPOYKTUBHOE 3I0POBHE
YeIIoBeKa

V8- 3KcTIepUMEHTAIBHBIM ITyTEM
BBISIBIISITH a/IalITHBHBIC
0COOEHHOCTH OPTaHU3MOB, UX
OTHOCHUTEIIbHBIN XapakTep

O8- aHanmn3a u OLEHKHU
Pa3INYIHBIX TUIIOTE3
MIPOUCXOXKACHUS JKU3HU

4.2 MUKpO3BOIIOIHUS
Y MaKpO3BOJIOIIHS

312- KOHLENUIWH BUIA, €€

KpUTEPUH, moabop
OpUMEpPOB  TOTO,  4TO
TIOTTYJISTIIHST —
CTPYKTYpHas

VY9-51CHO ¥ TOYHO W3NaraTh CBOU
MBICITH, JIOTHYECKH
000CHOBBIBATH CBOIO TOUKY
3peHHS, BOCIIPHHUMATD U
aHAITU3UPOBATh MHCHHS
co0EeCeTHIKOB, IPU3HABAS TIPABO
JIPYTOTO YeIIOBEKa HA HHOE
MHEHHE

O9- orleHUBaHHS POJTU
SBOJIIOIIMOHHOTO YICHHUS B
(hopMHupOBaHNH COBPEMEHHOMN
€CTECTBEHHO-HAay4YHOU
KapTHHBI MUPA

5.1 AHTpOTIOTEHE3.
UYenoBeueckue pachl

312-KOHLENIINHT BUIA, €€
KpUTEPHUH, TIOJ00D
MPUMEPOB TOTO, UTO
TIOTTYJISTIHST —
CTPYKTYpHas ¢IMHUIIA
BHJIA ¥ 9BOJIOIUH

V10- oTrcTanBaTh MHEHHE, O
COXpaHEHHH OMOJIOTHIECKOTO
MHOT000pa3us Kak OCHOBE
ycrolunBocTH Onocdeps! n
MIPOTPECCUBHOTO €€ Pa3BUTHUS

010- ycBoeHUS TOTO, 4TO
OCHOBHBIMH HaIpaBJICHUSIMHU
3BOITIOIUOHHOTO TIporpecca
SIBIISTIOTCST OMOJIOTMICCKHIA
mporpecc ¥ OMOJIOTHYCCKHIA
perpecc

6.1 DOxkojorus —
HayKa o
B3aMMOOTHOIIIEHHUSX
OpPraHu3MOB  MEXKIY
coboit u
OKpYXarolien cpeaoi

313-3K070THYECKHE
(hakTOpBI U MX BIUSHHS Ha
OpTraHU3MBI

V11- BBIABIATH IPUUHUHBI
BBEIMHPAHHUS BUIOB

O11- cpaBHUATETHHOTO
ONMCAaHUS OJTHOH U3
€CTECTBEHHBIX MPUPOIHBIX
cucreM (Harpumep, Jieca) u
KaKoi-HHOYyIb
arpo3KOCHCTEMBI (HaIIpUMep,
MIIEHUYHOTO MOJIsT)

6.2 buochpepa —
riobanbHas
IKOCUCTEMA.
buocdepa n genosex

313-3K070THUECKHE
(hakTOpBI ¥ MX BIUSHHS Ha
OpTraHU3MBI

VY12- cTpouTh APyCHOCTH
PACTUTEIHHOTO COOOIIECTBA,
MTUIIEBBIE LEH K CETH B
OHOILIEHO03E, a TAKXKE
9KOJIOTMYECKHE TUPAMH/IBI

O12- cocTaBieHHs CXeM
Mepeaayn BEIECTB U SHEPTUH
IO IETIsIM TUTaHus B
MIPUPOJTHOM HKOCHUCTEME U
arpoleHose

6.3 buonmnka

314-npumepsl
WCIOJIb30BaHUS B
XO35IICTBEHHOU
NeATeJIbHOCTH 0
MOp(}o-hyHKITMOHATBHBIX
YepT OpraHu3anuu
paACTCHHI U )KUBOTHBIX MPH

V13- CTPOUTH MOJENIU
CKJIaT9aTOM CTPYKTYPHI,
HCIIOJIb3yEMbIE B CTPOUTENHCTBE

O13- 3HaKoMCTBa C
TpyOUYaTHIMU CTPYKTYPAMU B
’KUBOM MPHUPOJIE U TEXHUKE,
a’POTMHAMUIECKUMH 1
THIPOAMHAMHUYECKUMHI
YCTpPOMCTBaMU B >KUBOU
MIPUPOJIEC U TEXHUKE




B pesynpraTe H3ydeHus yaeOHOH TMCIMIUIMHEL 00yJaromuecs TOJDKHBI

.HanMenoBaHne TeMbl
3HATh

YMETh

NMCETH HpaKTI/I‘-IeCKI/Iﬁ OIIBIT

CO3/IaHUH COBEPIICHHBIX
TEXHUYECKUX CUCTEM U
YCTPOICTB O aHAJIOTUU C
JKHUBBIMU CHCTCMaMHU

2 CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JACIUILIAHBI

2.1. O0beM yueOHOM IMCUMIVIMHBI M BUABI Y4e0HO# padoThI

Bun yaeOHo# paboThl Bceero CemecTp
YacoB 2
YueOHast Harpy3ka (Bcero) 54 54
AynuTopHas Harpyska (BCero) 36 36
B TOM 4YHUCJIE:
JIEKIIMOHHELIE 3aHATUSA 24 24
MIPAKTUYECKHUE 3aHSATHUS 12 12
J1a00paTOpHBIC PAOOTHI - -
CamocTosiTenpHas paboTa 18 18
IIpoMMexyTOUHas aTTECTALIUS Huddepenun
POBaHHBII
3a4ET
2.2 CTpyKTypa IMCUMILINHBI
KoJin4ecTBO ayIHTOPHBIX YACOB
CamocrosiTeIbHasI
IIpakTnyeckue n
HauMeHoBaHHe pa3aesioB U TeM Teoperuueckoe padoTa cTyaeHTa
Bcero JlaGopaTopHbIe
o0yueHue (4gac)
3aHATHSA
Pa3nen 1. Yuenue o Kjierke 14 6 2 6
Tema 1.1 Beenenne Xumuueckas 4 > >
OpraHu3alysl KICTKH
Tema 1.2 CtpoeHune 1 GyHKINHU KICTKH.
OOMeH BeIIecTB U MPEeBpaIiecHre 6 2 2 2
SHEPI'HHU B KJICTKE
Tema 1.3 )Ku3HeHHBIN LUK KIETKH 4 2 - 2
Pazgen 2 PasMHoKeHHE U
MHANBUAYAJbHOE PA3BUTHE 6 2 2 2
OpPraHu3MoOB
Tema 2.1. Pa3MHOXeHHE OPraHu3MOB 6 > > >
WuanBHAyaIbHOE Pa3BUTHE OPraHM3Ma
Pa3nen 3. OcHOBBI FTeHETHKH H
. 10 4 2 4
ceJIeKINHU
Tema 3.1 OcHOBBI y4eHHUS O 6 2 ) )
HACICACTBEHHOCTH U M3MECHYHUBOCTH
Tema 3.2 3aKkOHOMEPHOCTH
n3MeHYruBoCcTH. OCHOBEI CEJIEKIUN 4 ) )
pacTeHui, KUBOTHBIX U
MHKPOOPTraHU3MOB
Paznen 4. IIpouncxo:knenue n
pa3BUTHe KU3HU HA 3eMIIe. 7 4 2 1
IBOJIIONHOHHOE YUYCHHE
Tewma 4.1 TIpoucxoxaeHre U HaYaTbHBIC
STambl Pa3BUTHUS )KU3HU Ha 3emiie. 3 2 - 1
Hctopust pa3BuTHs 3BOJIIOIMOHHBIX UICH
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Tema 4.2 MUKpPOIBOJIONHUS U 4 ) )
MAaKpPO3BOJIOIHUA
Pasznen 5 IlpoucxokaeHue yeaoBeKa 2 2 1
Tema 5.1 Antponorenes. Uenosedeckue 5 2 2 1
pacsl
Paszgen 6 OcHOBBI SK0JIOTHH 12 6 2 4
Tema 6.1 Dxonorus — HayKa O
B3aMMOOTHOIICHHSIX OPTaHU3MOB MEXKITY 4 2 - 2
c000¥ 1 OKpYyKaroiei cpenon
Tema 6.2 buocdepa — riobanbHas 5 > > |
skocucTema. bruocdepa u yenosek
Tema 6.3 buonuka 3 2 - 1
Bcero mo aucuuniinHe 54 24 12 18
2.3 Temamuueckuil naian u cooepircanue y4eoHbvIX 3aHAMUI
HaumeHnoBanme Conep:kanue y4eOHOro MaTepuaia, IpakTu4ecKue u Oone
pa3aesioB U TeM JabopaTopHble padoThl, CAMOCTOSATE/IbHAsI padoTa M
00y4aromuxcs 4aco
B
1 2 3
Pa3nes 1. Yuenue o kjierke
Tema 1.1 Cooeporcanue yuedoHo20 mamepuana 16
Beenenue 1. MeTo/1bl TO3HAHUS )KMBOW MIPUPOJIBI: ONUCATENBHBIM, 2
XumMuueckas HMCTOPUYECKHI, METOJT MOJICTTUPOBaHUsA. POJIb OMOJIOTHYECKUX TE€O-
opraHusanus puii, uaei, rurnore3 B GOPMHUPOBAHUN ECTECTBEHHOHAYYHOMH
KJIeTKH KapTUHBI Mupa. CyIHOCTb )KU3HU U CBOMCTBA KUBOTO. YPOBHU
OPraHU3aLUK KU3HU. XUMUYECKHI COCTaB KIIETKH.
Heoprannueckue BemectBa. Opranuueckue BemiecTBa. Jlummmabl
u yrieBozsl. Oprannueckue BemectBa. benku. HyknenHnosbie
KHCJIOTBI.
Camocmosamenvnasa paboma Camocmosamenvnasn paboma: 2
cucreMaTnyeckasi mpopadoTKa KOHCIIEKTOB 3aHATUH, yueOHOM
JUTEPATYPBI, JAOMOIHUTENBHOU JTUTEPATYPHI, C UCIIOIb30BAHUEM
PEKOMEHIALUI ITPENO1aBaATEIIs.
3anoMHUTH TaOIUIBI 10 TEMaM: «XUMHYECKHUE FIEMEHThI KIETKH»;
CooOmienne «Ponb B KIIeTKe HEOPTaHUYECKUX U OPTraHHIECKUX
BCILICCTB».
Tema 1.2 Cooeporcanue yueoHo20 mamepuana
Crpoenne n Opranouas! kiietku 3ykapuot: DIIC, knerounas meMOpaHa, 2
pynxkuun anmapaT ['onb/Ky, JTM30COMBI, MUTOXOHAPUH, MIJIACTUIBIL.
KJeTkn. O0MeH Kierounoe siipo: simepHast 000J109Ka, SIIEPHBIA COK, SPBIIIKO,
BelIeCTB U XPOMAaTHH. XPOMOCOMEI. SIpo 00s13aTeIbHBIN KOMIIOHEHT KJIETOK
NpeBpalieHue sykapuoT. CTpoeHne U (PyHKIIMH XpOMOCOM. 3HaUEHHUE
JHEepPrum B MOCTOSTHCTBA YKcia U (GOPMBI XPOMOCOM B KIIETKaX.
KJIeTKe. [IpokapuoTrueckas KJIeTKa
Ilpakmuueckoe 3anamue Nel 1o Teme «CpaBHEHUE CTPOCHUS 2
KJIETOK PACTCHUH U )KUBOTHBIX».




HanmenoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOro MaTepuaia, NPpaKTU4ecKue u
JabopaTopHbie padoThl, CAMOCTOSAITE/IbHAsI padoTa
o0yuarwmuxcst

Oo0ne

qaco

Camocmoamenvnas paboma
Hoxnan Ha temy «buocunTes 6enka». Kierounas Teopust CTpoeHuUs
opraHu3MoB. VIcTopusi U COBpEMEHHOE COCTOSIHUE.

Tema 1.3

Ku3HeHHbBINH
HUKJ KJIeTKH.

Cooeporcanue yuebnozo mamepuana

Knetku u ux pasHoo06paszue B MHOTOKJIETOYHOM OpTaHU3ME.
Huppepenyuposxa knemox. Knerounas Teopus CTpOeHUs
opranu3MoB. Muto3. [luTokunes.

Camocmoamensnaa padboma Jloxnan, pedepar «Xumuueckas
OpraHu3aIys KJICTKW»; 3all0JIHATh Ta0nuIy «Butamuubl». J{oknan
Ha TeMy «buocunTe3 Oenka». Kierounas Teopus CTpoeHHUs
oprau3MoB. VlcTopust 1 COBpEMEHHOE COCTOSTHUE.

[IpoexT «ButamuHsbl, (hepMeHTHI, TOPMOHBI U X POJIb B
opranusMe. Hapymenus npu ux HegoctaTke U U30bITKE

Pa3znen 2 PazMHoOkeHHe M HHAUBHAYAJIbHOE Pa3BUTHE
OPraHM3MoOB

Tema 2.1
PazMHoOxkxeHHe
OPraHu3MoB
NuauBuayanbHo
e pa3BuTHE
OpraHusma

Cooeporcanue yuebnozo mamepuaia

PazmHOXEHME BakHENIIEE CBOWCTBO )KUBBIX OPTaHU3MOB.
[TomoBoe u 6ecnionoe pasmMHokeHue. Meiio3. OOpazoBaHue
MIOJIOBBIX KJIETOK M OTUIOJI0OTBOPEHUE. DMOPHUOHATIBHBIHN 3Tal
oHTOoreHe3a. OCHOBHbBIE CTaIUU SMOPUOHAIILHOTO PA3BUTHUS.
[IpyuyuHel HapyLIEHN B PA3BUTHHA OPTaHU3MOB

Ilpakmuueckoe 3anamue Ne2 Pa3MHOKeHUE OPraHU3MOB
WuauBuayansHOe pa3BUTHE OpraHU3Ma

Camocmosmenvnaa padoma Pedepar Ha BBIOOp MO Temam:
buonornueckoe 3HaueHue MHUTO3a UM Meko3a. becmomoe
pa3MHOXKEHUE, ero MHOTooOpa3ue U MPAKTHYECKOE
ucnonb3oBanue. [lomoBoe pa3MHOXKEHHE W €ro OHOJOTHYECKOe
3HaueHue..BrnusHue  kypeHus, ymnotpeOneHHs  ajakoroyis U
HapKOTHKOB POAMTENISIMU Ha SMOPHOHAIBHOE Pa3BUTHE PeOCHKA.

Pa3nen 3 OcHOBELI TeHETHKH H CeJIEKIHH

Tema3.1 OcHoBBI
yueHust 0
HACJEACTBEHHOCT
H H
H3MEHYHBOCTH.

I'eneTuka Hayka 0 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U
W3MEHYMBOCTH OpraHu3MoB. [ .MeH1e51b OCHOBOIOJI0KHUK
TCHCTUKU. FCHGTI/I‘-IGCKEUI TepMI/IHOJIOFI/IH U CUMBOJIUKA. 3aKOHBI
TeHETUKH, ycTaHoBIeHHbIe [ .Menaenem. MoHornGpumaHoe u
JUTHOPUIHOE CKpELBaHUE X POMOCOMHAs TEOpUs
HacieacTBeHHOCTH. B3anMoaeiicTBue reHoB. I eHeTHKa moJa.
CHCHHGHHOG C I10JIOM HaAcCJICAOBAHUC. 3Ha‘-I€HI/I€ TCHCTUKU IJIA
CeJIEKIIMU B MeauiuHbl. HacneacTBeHHBIC O0JIE3HU YeI0BEKa, UX
IPUYUHBI U TPODUITAKTHKA.
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HanmenoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOro MaTepuaia, NPpaKTU4ecKue u
JabopaTopHbie padoThl, CAMOCTOSAITE/IbHAsI padoTa
o0yuarwmuxcst

Oo0ne

qaco

Ilpakmuueckoe 3anamue Ne3 3aKOHOMEPHOCTH HACJIEAOBAHUS
NpU3HAKOB PelieHne aneMeHTapHbIX TeHETHYECKUX 3a/1ad.

Camocmosamenvnasn paboma

cucreMaTnyeckas mpopaboTKa KOHCIIEKTOB 3aHATUHN, yueOHOM
JUTEpaTyphl, JONOJHUTEIBHOMN TUTEPATyphl, C UCIIOIb30BAHUEM
pexkoMeHanuii npenonasarens. KoucnekTsl: «HacnencrBeHHbie
00JIe3HM YeJIOBEKA, UX MPUYMHBI U MPO(UITAKTHKA»,
«CoBpeMeHHbBIE TIPEICTaBICHUS O TeHEe U reHoMe». CoolIieHne
«['eHeTHYEeCKHE 3aKOHOMEPHOCTH CENEKIUn», «Yuenne H.U.
BaswuiioBa o 11eHTpax MHOT00Opasust ¥ MPOUCXOKICHUS
KYJIBTYPHBIX PAaCTeHUI». «BHOTEXHONOTUS, €€ TOCTIKEHHUS,
MEPCHEKTUBBI PA3BUTHS

Tema 3.2
3aKkoHOMepHOCTH
M3MEHYMBOCTH.
OcHoBBI
ceJIeKIH
pacreHui,
KHUBOTHBIX H
MHKPOOPraHU3M
OB

['eneTka — Hayka 0 3aKOHOMEPHOCTSAX HACIEICTBEHHOCTU U
M3MEHYMBOCTH Opranu3MoB. ['.MeH1es1b — OCHOBOIIOJIOKHUK
reHeTuku. ['eneTnueckas TEpMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI
TeHETHUKH, ycTaHoBIeHHBIE [.Menaenem. MoHorudpunHoe u
TUTHOPUTHOE CKPEIIMBAaHUE X POMOCOMHAsST TEOPHsI
HacJIeICTBEHHOCTH. B3aumoeiicTBrue reHoB. I'eHeTuka mnoa.
CuenieHHOE C TT0JIOM HacjenoBaHue. 3HaUeHNE TSHETHKH IS
CeJeKIMU U MeIUIMHEBL. HacneacTBeHHbIe 00JIE3HN YeI0BEKa, UX
MPUYUHBI 1 TPOhUIaKTHKA.

Camocmosmenvnan paboma Coobienue «['eHeTnyecKue

3aKOHOMEPHOCTH celieknn», «Yuyenue H.M. BaBuioBa o nentpax

MHOT000pa3ust ¥ MPOUCXOKACHUS KYIbTYPHBIX PACTCHUN ».
«buotexHoorUs, €€ JOCTHIKEHHUS, IEPCIIEKTUBBI PA3BUTHS».

Pa3znen 4 IlpoucxoaeHune U pa3BUTHE )KM3HH HA 3eMJie. JBOJIIOIHOHHOE YYeHHE.

Tema 4.1 I'mnoressl mpoucxoxaeHus xKu3Hu. M3yueHne 0OCHOBHBIX 2
IIpoucxoxkaenne | 3aKOHOMEPHOCTEH BOSHUKHOBEHHS, PA3BUTHUS U CYLIECTBOBAHMS
W HAYAJIbHBbIe | KU3HU Ha 3emuie. Y CII0KHEHHE KUBBIX OPraHU3MOB B Ipoliecce
Tanbl pa3BuTHsA | dBOJIOLMH. MHOrooGpasue )1HBOro Mupa Ha 3emiie ¥ COBPEeMEHHast
*KM3HM Ha 3emJe, | €TO OpraHU3allkd.
HUctopus
pa3BurTus
IBOJIIOLMOHHBIX
uaei.
CamocmosamenvHnaa paboma: cucteMaTuyeckasi mpopaboTka 1

KOHCIIEKTOB 3aHATUHN, yUeOHOH JINTepaTyphl, JOMOJHUTEIbHON
JUTEPaTYpPBl, C UCIOIb30BAHUEM PEKOMEHAANN
npenogasarensi. KoHcnekT «'Mmores3sl MpoucXokAeHUS
KU3HW». «llosBIEHNE MBICIUTEIIEHON NEATENBHOCTH U
YJICHOPA3eIbHOU pedn».
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HanmenoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOro MaTepuaia, NPpaKTU4ecKue u
JabopaTopHbie padoThl, CAMOCTOSAITE/IbHAsI padoTa
o0yuarwmuxcst

Oo0ne

qaco

Tema 4.2
MuUKpPO3BOTIOIHS
11
MaKpO3BOJIIOLHSA

Konuenuus Buna, ero kpurepuu. [lomynsius — cTpykTypHas
€MHUIIA BUJIA U SBOIOIMH. [I[BUXKYIIINE CUITBI HBOJIIOLIHUH.
Cunrernueckasi TeOpUst 3BOJTIOLMH. MUKPOIBOTIOLUS.
CoBpeMeHHbIe PECTABICHUS O BUI000pa30BaHUH
(C.C.YetrBepuxosn, N.W.I1Imanbraysen). Makpo3BoJOLIHS.
JoxazarenbcTBa 3Bostonui. CoxpaHeHne OMOJIOTHYECKOTo
MHOT000pa3ust Kak OCHOBA YCTOWYMBOCTH OHOC(EPHI U
MPOrPECCUBHOTO €€ pa3BUTUs. [[puunHbI BEIMUpaHUs BUJOB.
OcHOBHbIE HaIIPaBJICHUS IBOJIIOIIMOHHOTO MpOrpecca.
bronornueckuii mporpecc U OMOJOTUUECKHI perpecc.

Ilpakmuueckoe 3anamue Ned«Muoroobpazue >KUBOr0 MUpa Ha
3eMJle U COBPEMEHHAs €ro OpraHu3anus»

Camocmoamenvnasn padboma. I101roTOBUTH IPE3EHTALINIO
«DBONIOIIMOHHBIE (pakTOpbI». PedepaT Ha BBIOOD 1O TEMaMm:
«HcTopus pa3BuTUs 3BOJIOUUOHHBIX uaen 1o Y.JlapBuHa»,
«Cucrema nipupoabl» K.JIuHHEs U ee 3HaueHue I pa3BUTHS
ouonorumn», «2BomonnonHbie uaen JK.b.Jlamapka u ux 3HaueHUE
TSl pa3BUTHS OUOJIOTHI», «[IpenmochuIKu BOSHUKHOBEHUS
’BOJIIOLIMOHHON Teopuu Y.J/lapBuHa», «CoBpeMEHHbBIE
IIPEACTABJICHHS O MEXaHU3MaX M 3aKOHOMEPHOCTSAX HBOJIFOLIUMU

Pasznen S IlpoucxoxaeHnue yejoBeKa

Temas.1
AHTpOMNoOreHes.
YenoBeueckne
pachl.

I'unoTe3bl npoucxoxaeHus xnu3HU. KpaTkas uctopust pa3BUTHs
OpPraHUYECKOI0 MUpA. Y CIIOKHEHHUE KUBBIX OPraHW3MOB Ha 3eMlIe
B IIporuecce 3Boonuu. COBpeMEHHbBIE THIIOTE3bI O
IIPOUCXO0KICHUH YeoBeKa. JlokazarenbcTBa poACTBa YEJIOBEKA C
MJIEKOTIUTAIOLMMH KMBOTHBIMU. DBOJIOIMS YeloBeKa. EquHCTBO
IIPOUCX0XKICHHSI YETIOBEYECKUX PaC.

Ilpakmuueckoe 3anamue Ne S «AHaAIIN3 ¥ OLIEHKA Pa3TMYHBIX
TUIIOTE3 MPOUCXOXKJICHHSI UETIOBEKA».

Camocmoamenshan paboma: cucreMaTiieckas nmpopadboTka
KOHCIIEKTOB 3aHATUHN, yUeOHOH JINTepaTyphl, JOMOJHUTEIHHON
JUTEPATYPBI, C UCIIOIB30BAHNEM PEKOMEHIAllNN
IIPENOIaBaTEIs.

3anonHuTh Ta0muel «Pa3BuTre )XU3HU Ha 3eMiie»;
«YenoBeyecKkue pachbl».

Pa3zgea 6 OCHOBBI DKOJIOTHH
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HanmenoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOro MaTepuaia, NPpaKTU4ecKue u
JabopaTopHbie padoThl, CAMOCTOSAITE/IbHAsI padoTa
o0yuarwmuxcst

Oo0ne

qaco

Tema 6.1
IKojoruss —
HAayKa 0
B3alIMOOTHOIIEH
USIX OPTAaHU3MOB
MexKay co00i u
OKpY Karolen
cpenoi.

DKONoTUsl — HayKa O B3aMMOOTHOIICHHUSX OPTaHH3MOB MEXIY
cobolf W OKpyXKaromen cpemod. Dkojorudeckue (HakTopbl, HX
3HAUEHUE B JKU3HU OPraHU3MOB. OKOJOTUYECKHUE CHCTEMBI.
BunoBas u mpocTpaHCTBEHHasi CTpYKTypa 3KocucteM. [luiieBbie
CBSI3M, KpPYroBOPOT BEHIECTB H IMPEBpALICHUE DSHEPrUU B
JKOCUCTeMax. MeXBUIOBbIE B3aWMOOTHOILIEHUS B 3KOCHCTEME:
KOHKYPEHIIMsI, CUMOMO3, XUIIHHYECTBO, Mapa3uTu3M. [IpudmHbI
YCTOMYMBOCTH U CMeHBI 3kocucteM. Cykueccuu. McKycCTBEHHbIE
coolmiecTBa — arpodKOCUCTeMBl U ypOoskocucteMbl. buochepa —
rnobanpHas skocucteMa. Yuenue B.U. Bepuanckoro o 6muocdepe.
Posp xuBBIX OpranusmMoB B Ouocdepe. buomacca. Kpyrosopor
BaXHEHIINX OMOTEHHBIX 3JIEMEHTOB (Ha MpUMeEpe yriepoja, a3oTa
u np.) B Ouochepe. Mamenenuss B Omochepe. Ilocrmencrsust
JIeATEIbHOCTH 4YEJI0OBEKa B OKpykarouieil cpene. BoszneiicTBue
MPOU3BOJCTBEHHON JEATEIILHOCTH B 00JacTH CBOEH Oymymieid
npodeccuu Ha OKpyXKaromyr cpeay. ['1odanbHbIe IKOJOTHUYECKHE
npoOJIeMbl M TYTH WX PEHICHHs. DKOJOTHUS KaK TeopeTHYecKas
OCHOBA PAlIMOHAIBHOTO IPUPOIOTIONB30BAHUS U OXPaHBI IPUPOIBI.
Hoocdepa. IlpaBuna moBemeHuss JrOA€H B OKpYXKaIOMIEH
MIPUPOJTHON Ccpenie.

Camocmoamenvnaa paboma I1onroToBUTH NpPE3CHTAIIUN U
pedepatsl Mo Temam: «IKonorudeckue hpakTopsi», «CocTas u
byakuun ouochepsi», «Bo3aeiicTBre YenoBeka Ha MpUPOIY Ha
Pa3IMYHBIX ATAMAX Pa3BUTHS YEIOBEUECKOTO OOIIECTBA».
CocraBieHue cXeM nepeaadyu BeUEeCTB U SHEPTUH (1ienen
TIUTAHUSA).

CpaBHHTENBbHAS XapaKTEPUCTHUKA MPUPOTHBIX IKOCUCTEM U
arpo’KOCUCTEM CBOEH MECTHOCTH.

Tema 6.2
buocpepa —
rjaodanabHasi
IKOCHCTEMA.
buocdepa n
YeJI0BeK

['moGanbHbBIe SKOTOTHYECKHE TPobdIeMbl. O01IecTBO 1
OKpy>Karolas cpeaa. BHenpeHre Maao0TXOAHbBIX TEXHOJIOTHH,
OMOTEXHOJIOTHSI, OpraHU3aIUs CIYKO clekeHus 3a Ouocdepoi
(MOHMTOPUHT), co3aaHne OnochepHbIX 3aMTOBETHUKOB KaK OCHOBA
COXPaHEHHUS STAJIOHOB MPUPOABI, BUAOBOTO pa3HOOOpa3usl.
CoxpaneHue MHOroo0pa3us BUJIOB KaK OCHOBA yCTONYHUBOTO
pa3BUTHS OHoChepbl

Ilpakmuueckoe 3anamue N6 PernieHue 3K0JIOTMYECKUX 3aa4:
BunoBoe u axonorndyeckoe pasHooOpasue OMOIeHO3a KaKk OCHOBA
€ro yCTOMYMBOCTH. Pa3nuuHble 3KOJIOrnYeCKue MUPaMUIbl U
COOTHOIIICHHUS OPTaHU3MOB Ha KaXKJI0M MX CTYNCHH.

Camocmoamenvnan padoma: CocTaBieHUE CXEM Iepeadn
BEILIECTB U SHEPruu (LIeTe MUTaHus).

CpaBHUTENIbHAS XapaKTEPUCTUKA MPUPOIHBIX IKOCUCTEM U
arpo’KOCUCTEM CBOEH MECTHOCTH.

HccnenoBanre N3MEHEHUN B 9KOCUCTEMaX Ha OMOJIOTHYCCKUX
MOJICTISIX.
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HaumMmeHoBaHue Conep:xanue y4eOHOro MaTepuaia, NPpaKTU4ecKue u O0ne
pa3aesioB U TeM JabopaTopHbie padoThl, CAMOCTOSAITE/IbHAsI padoTa M
o0yuarwmuxcst 4aco
B
Tema 6.3 PaccmoTtpenune 6uoHNKOM ocobeHHOCTEe MOP(HODU3HOTOrHUECKON 2
Buonuka OpraHHu3alrM )XUBbBIX OPTaHU3MOB U UX HWCIIOJb30BaAHUA IJId
CO3/1aHUS COBEPLICHHBIX TEXHUYECKUX CUCTEM U YCTPOMCTB IO
AHAJIOTHUH C ) KUBBIMU CUCTCMAaMU. HpI/IHHI/IHH " IMTPUMEPHBL
HICIOJIL30BAHUS B XO35IMCTBCHHOU JEeATEILHOCTH JIIOACH
MOP(POPYHKITMOHATHHBIX YEPT OpTraHU3AINH PACTCHUN U
JKUBOTHBIX.
Camocmoamenvnas paboma: cucteMaTuueckas npopaborka 1
KOHCITEKTOB 3aHATHM, yUeOHOH JTUTEPATyphl, JOMOJHHUTEILHON
JIUTEPATYpPhl, C UCIOJIH30BAHUEM PEKOMEH JALIUI
nmpenoaaBaTcii.
Bcero: 54
2.4 Conepxxanue pa3aeioB y4eOHONH TUCHUIIMHBI
2.4.1 3ansaTud JEKIIMOHHOI0 THIIA
Ne dopma
Hanmenosanue

paszg CopepixaHue pazjena TEKYIIETro

paszuena

ena KOHTPOJIS

1 2 3 4
1 cemecmp

1 Pasnen 1. Yuenne o | Merobl O3HaHUS KUBOW MPUPOABI: OMUCATENIbHBIN, HCTOPUUYECKUA, P,y

KJIeTKe METO]] MOJICTUPOBaHUsL. POJIb OHOJIOTHUECKHUX TEOPUH, HJCH, THIIOTE3 B

(hOpMUPOBAHUM €CTECTBEHHOHAYYHON KapTuHbI Mupa. CyIHOCTh
JKA3HU U CBOMCTBA >KMBOTO. YPOBHH OPTaHM3AIMHU KU3HU. XUMUYECKUN
cocraB KieTkd. Heopranudeckue BemiectBa. OpraHn4eckrue BEIISCTBA.
Jlunmuner u yraeBonsl. Opranndeckue Bemectsa. bemku. HykinenHoBbie
kucaoTel. Opranonas! KineTku sykapuot: DI1C, kierounas MemOpaHa,
anmapaT [OJbJDKH, JTU30COMBI, MUTOXOHIPUH, TLIACTHIBI.
Knerounoe simpo: sepHast 000JIOYKa, SIICPHBIH COK, SIPBIIIKO,
xpoMaTtuH. XpOMOCOMBI. SIpo 00s3aTeNnbHBIE  KOMIIOHEHT KIIETOK
sykapuot. CTpoeHre W (QYHKIUU XPOMOCOM. 3HAYEHHE MOCTOSHCTBA
yuciaa W (OPMBI XPOMOCOM B KIeTKax. I[IpoxkaproTHyecKas KJIETKa.
Kimerkm w wux pasHooOpa3We B  MHOTOKJIETOYHOM  OpTaHU3ME.
Huppepenyuposxa kremox. KiieTounass TeOpHst CTPOCHHS OPraHH3MOB.
Muto3. [luTokuHe3.

2 Pasmen 2 PasmHOXeHUEe BakHeHIIee CBOMCTBO UBBIX opranuzMoB. [lomoBoe u | P,V
PasmHo:kenune n Oecronioe pasMHOXkeHHe. Meio3. OOpa3oBaHHE IOJIOBBIX KICTOK H
HHIUBHUAYAJIbHOE OTUTOIOTBOpEHUE. DMOPHUOHATILHBIN dTarm oHTOreHe3a. OCHOBHBIE CTaTuU
pa3BuTHE SMOPHOHAILHOTO  pPa3BUTHs. IIpUYMHBI HAPYIICHHH B  Pa3BUTHH
OPraHu3MOB OpraHUu3MOB
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pasn
clia

HanmenoBanue
pasnena

Copneprkanue pasnena

dopma
TEKYIIETo
KOHTPOJIA

2

3

4

Pa3nen 3. OcHoBBI
FeHeTHKH U
ceJIeKIMHU

I'eHeTrka Hayka 0 3aKOHOMEPHOCTSIX HACJICACTBEHHOCTH U M3MEHYHBOCTH
opranu3moB. [.MeHzenb OCHOBONOJIO)KHUK TeHETHKU. | eHernueckas
TEPMHUHOJOTHS M CHMBOJIMKA. 3aKOHBI TCHETHKH, YCTaHOBJICHHBIE
I''Mengenem. MoOHOTHOPUAHOE W  JUTHOPUIHOE  CKPEIIUBAaHUE
XpoMocOMHasi TEeOpus HACICICTBCHHOCTH. B3amMoJeiicTBUE TI'€HOB.
Tenetuka moma. CLeIEHHOE C IIOJIOM HACIIEJOBaHHE. 3HAYECHHE
FEHETUKH [UIS CEIEKIMH M MeauiuHbl. HaciencTtBeHHble 00J€3HH
YeloBeKa, WX MPUYMHBI HW TnpoduiakThka. ['eHeTMka — Hayka o
3aKOHOMEPHOCTSX HACJEACTBEHHOCTH H W3MEHYHUBOCTH OPTaHU3MOB.
I".Mennens — OCHOBOIIOI0KHUK T€HETHKH. I'eneTnueckasn
TEPMHUHOJIOTHS M CHMBOJIMKA. 3aKOHBI TCHETHKH, YCTaHOBJICHHBIE
I''Mengenem. MoOHOTHOPUAHOE W  JUTHOPUIHOE  CKpPEIIUBAHUE
XpoMOCOMHasT TEOpus HACICICTBCHHOCTUA. B3amMoJeiicTBUE TI'€HOB.
Tenetuka moma. ClLemIEHHOE ¢ IIOJIOM HACIIEJOBaHHE. 3HAUYECHHE
FEHETUKH [UIS CEIEKIMH M MeIuiuHbl. HaciencTBeHHble 00J€3HH
YEIIOBEKA, X MPUYHHBI U PO IITaKTHKA.

T,KP, ¥V

Pasnen 4.
IIpoucxoxaenue u
pa3BUTHE KU3HU
Ha 3em.Jie.
JBOJIIOLHOHHOE
yueHue

l'umoressr TIPOUCXOKACHUS KI3HH. Nzyaenune OCHOBHBIX
3aKOHOMEPHOCTEH BO3HHUKHOBEHUS, Pa3BUTHS M CYIICCTBOBAHUS JKU3HU
Ha 3emie. YCIOXKHEHHE JKHMBBIX OPraHM3MOB B IIPOIECCE SBOJIOIMH.
MHoroo0pasue KHBOT0o MHpa Ha 3eMJIc B COBPEMCHHAS €r0 OpraHU3aIusl.
Konmemus Buma, ero kputepuu. [lomynsius — CTPYKTypHasi €IMHUIA
BUJIa U 3BONIOIMH. J[BrKyIIHe CHibl 3BONONMH. CHHTETHYECKAs TCOPHS
sBomoIH.  MukposBomonusi.  COBpeMEHHBIC — MPEICTABICHHUS O
BHJI000pa30BaHUU (C.C.YetBepukos, N.N.IIImansraysen).
MaxkpoaBostonus. JlokazaTenncTBa 3BOJIIOIINH. CoxpaHeHue
OMOJOTHYECKOTO MHOTO00pa3usi Kak OCHOBa YCTOHYMBOCTH OMOchepsl
TIPOTPECCUBHOTO €€ pa3BUTHA. [IprmauHbl BeIMHpaHus BHIOB. OCHOBHEIC
HAIPaBJICHUS SBOJIOIMOHHOTO Mporpecca. bromoruueckuil mporpecc u
OHMOJIOTHYECKHI perpecc.

Paszgen 5
IMpoucxoxaenne
YyeJi0BeKa

l'umote3bl TPOMCXOXKICHHUS OKU3HH. KpaTkas WCTOpPUS — pa3BUTHS
OpPTaHUYECKOTO0 MHpa. YCIIO)KHEHHE >KMBBIX OpPTaHW3MOB Ha 3emiie B
nporiecce 3BomonuH. COBpPEMEHHBIE THUIIOTE3Bl O MPOUCXOXKICHHH
yenmoBeka. Jloka3zaTenbCTBa POACTBA UENOBEKA C MIICKONHTAIOIIUME
JKUBOTHBIMH.  DBOJIIOLIMS  YeNOBeKa. EAWHCTBO  HPOHMCXOXKICHHA
YEeJIOBEYECKUX pac.
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No dopma
HanmenoBanue
pas3zg CopeprxaHue pasziena TEKYIIETo
pa3zena
ena KOHTPOJIA
6 Pa3znen 6 OcHoBBI | DKOJIOTHS — HAayKa O B3aUMOOTHOIIEHHSIX OPTaHW3MOB MEXIy COOOH H
IKO0JIOTHH OKpy>Kalommel cpenoi. DKosorudeckre (HakTophl, X 3HAUCHHE B KHU3HH

OpraHMU3MOB. DKOJIOTHYECKHE CHCTeMBI. BHIOBas W MPOCTPaHCTBEHHAS
CTpyKTypa  d3KocucTeM. IIumeBsie CBSI3HM, KpPYTrOBOPOT BEIIECTB H
MpEeBpaICHUE SHEPIHH B IKOCUCTEMaX. MeKBHIOBBIC B3aUMOOTHOIICHHS
B 9KOCHCTEME: KOHKYPCHIHs, CUMOWO3, XUIIHHUYECTBO, Iapa3sUTH3M.
IIpyumebl  ycToMuMBOCTM U cMeHbl  3kocucteM.  Cykieccun.
HckyccTBeHHBIE cOOOIIECTBA — arpo’KOCHCTEMBI M ypOOIKOCHCTEMBI.
bruochepa — riobanmpHas skocuctema. Ydenme B.M. Bepnanckoro o
o6uocepe. Poib )xuBBIX opranu3mMoB B 6uocdepe. buomacca. Kpyrosopor
BOXHEHIINX OMOTEHHBIX JIEMEHTOB (Ha MpHUMeEpe yrieposa, a3oTa u Ap.)
B Ownochepe. M3menenms B Ouochepe. IlocrmenacTBus IesTeNTbHOCTH
YyelloBEKa B OKpyXarwlued cpeae. BosaeilicTBue npou3BOACTBEHHOM
JeaTenbHOCTH B obnacTu cBoeil Oynymieil nmpodeccnu Ha OKpYKaroulyro
cpeny. ['moGampHBIC SKONOTHYECKUE MPOOIEMBI M MYTH WX PEIICHHUS.
Dkonorus KaK TeopeTHYECKAs OCHOBa paIoHaIHLHOTO
MIPUPOIOTIONB30BaHUST W OXpaHbl mnpupoasl. Hoocdepa. IlpaBuma
MOBEJICHUST JIIOACH B OKpYXalomiel mnpupoaHoi cpene. [modambHbIE
JKojoruueckne mpooeMbl. OOIIECTBO U OKpysKatomas cpena. Bueapenue
MaJIOOTXOJHBIX TEXHOJIOTHH, OWOTEXHONOTHSA, OpraHW3alus CIyxKO
ciexeHuss 3a  Omocdepoil  (MOHHTOPHMHT), co3mgaHHe OHOC(EpHBIX
3alMOBETHUKOB KaK OCHOBA COXPAaHCHHS STAJOHOB MPUPOMIBI, BHUIOBOTO

pasHooOpazus. CoxpaHeHHE MHOTrooOpa3Ws BHJIOB Kak OCHOBa
ycroitumBoro  pasButus ~ Owocdepsl.  PaccMoTpeHme — OMOHHUKO#M
0COOCHHOCTEH MopdodhHU3noTOrHIeCcKOH OpraHu3aIuu JKHUBBIX

OpraHM3MOB W UX HCIOJNB30BAaHUA [UII CO3JAHHUS COBEPIICHHBIX
TEXHUYECKHUX CHCTEM M YCTPOWCTB IO aHAJIIOTHH C KUBBIMH CHCTEMaMH.
IIpuHUMIIBI U IPUMEPBI UCTIOJIB30BAHUS B XO3SMCTBEHHOM AESTEIHBHOCTH
moneli  MOpQOQPYHKIIMOHANBEHBIX YEPT OpTraHW3alldd PAcTCHUH U
>KUBOTHBIX.

[Ipumeuanne: T — rectupoBanue, P — nanmcanue pedepara, Y — yerusiid onpoc, KP — koHTposnbHas pabora

2.4.2. 3aHATHA CEMHUHAPCKOI0 THIIA

— HE IIPelyCMOTPEHBI

2.4.3. IIpakTuueckue 3ansatus (Jlaboparopubie 3aHsATHS)

No ®dopma
HanmenoBanue
pasg CopeprxaHue pas3ziena TEKyIIEero
pa3zena
ena KOHTPOJIS
1 2 3 4
1 cemecmp
1 Pa3znen 1. Yuenne o | CpaBHEHHE CTPOSHHS KIETOK PACTCHUN W YKHBOTHBIX 1P, v
KJIeTKe
2 Paznen 2 Pa3mHoxeHMe opranuzMoB MHAMBHyaNnbHOE pa3sBUTHE OpTaHU3Ma np,y, T
PasMHo:xeHUe U
HHIUBHAYaIbHOE
pa3BuUTHE
OpPraHM3MOB
3 Pa3znen 3. OcHoBbI | 3aKOHOMEPHOCTH HAaClIeJOBaHHUsS MpU3HAKOB Pemenue snementapuwix | T, 1P, Y

TEHETHKH U
CCJICKIINHN

TCHCTUYCCKHUX 3a/a4.
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No dopma
HanmenoBanue

a3 Conepxanue paszena TEKYIIEro
pasa pasnena Aep pash ym
ena KOHTPOJIS
1 2 3 4
4 Pasnen 4. «MHorooOpa3ue kuBoro Mupa Ha 3emsie u coBpemeHHas ero | [IP, VY, T

IIpoucxoskaeHne M | OpraHU3aIs»
pa3BUTHE KU3HU
Ha 3eMJIe.
IBOJIOIHOHHOE
y4yeHue

5 Pazpen 5 «AHanu3 U OLIEHKA Pa3INYHbIX THIIOTE3 IPOUCXOXKICHUS YEIOBEKa». 1P, ¥
Ipoucxoxaenune
yeJloBeKa

6 Paszgen 6 OcuHoBbl | Pemrenune DKOIOrHYECKUX 3a0a4: P, vV, T
KOJIOTHH BumoBoe um sKkomoruueckoe pasHooOpasue OHMOIICHO3a KaK OCHOBa €ro
YCTOMYUBOCTH. Pa3in4HbIC 3KOJIOTMYCCKHE MUPAMUIBI U COOTHOIICHUS
OpPraHM3MOB Ha K&KIOW UX CTYIECHH.

[Ipumeuanue: T — rectupoBanue, P — nanmcanue pedepara, Y — ycrusiid onpoc, KP — konTposnbHas pabora

Ipumeuanue: I1P- npaxmuuecxas paboma; T — mecmupoganue, Y — ycmuwiii onpoc

2.4.4. Conep:xanue caMocTosITeIbHOIN padoTsl (IIpuMepHasi TemaTika pedepaTon)

Ha camocrosiTensHyr0 paboTy CTYACHTOB OTBOJIUTCS 18 yacoB yueOHOrO BpeMEHHU.

N3 Hux 6 yacoB Ha MOATOTOBKY pedepata M 12 4acoB Ha MOATOTOBKY COOOIIECHMHA IO
TEMaM, NPCAJIOKCHHBIM ITPCIIOAaBaTCIICM.

Tembl pedepartoB:

ITporcXOKIEHUE KU3HH Ha 3eMIIE.

B3aumMopeiicTBre nmpupo bl ¥ 00IIEeCTRA.

Bupycsl.

BuTaMuHBIL: BUIBI ¥ KX POJIb B OPraHH3ME YEIOBEKa.

[Ipouecc ctpoeHus U AeneHus KIETKH.

Oc00EHHOCTH CTPOCHHSI KOMHATHBIX PaCTECHUH.

Buibl mouBeHHBIX OaKTEPHIA.

. Buosornuecku akTHBHBIC BEIIECTBA.

9. buosoruveckue 3pbl U UX XapaKTepPHbIE 0OCOOCHHOCTH.

10. TIpomecc OHOTOTHUECKOTO OKUCIICHHS.

11. Buonoruyeckre 0COOCHHOCTH MUTPAIIUH KUBOTHBIX.

12. CymaocTs 6nochepsl ¥ MUBUIH3AIINH.

13. Xapakrepuctuka 6uocunresa JTHK.

14. BroreorieHO3bI KaK BaKHBIC OHOJIOTHYECKHE MPOIIECCHI.

15. Benxu: XMMUYECKHI COCTaB, CBOMCTBA M 3HAYECHHE IS YCIOBEYECKOTO OPraHU3Ma.
16. AaTpormoreses: CymHoCTh ¥ OCOOCHHOCTH.

17. OcobeHHOCTH MPAaKTHYECKOTO MPUMEHEHHS BOAOPOCIIEH.
18.T'eHeTrKa KaK BaskHasi COCTaBHAs YacTh OMOJOTMYECKOM HAYKH.
19. KpyroBopor BeIecTs B MPUPO/IE.

2(). Ponb 1eKapCTBEHHBIX PACTEHUI B KU3HU YEIOBEKA.
21.Pa3paboTKa U U3rOTOBICHUE TPAHCTEHHBIX MPOYKTOB.
22.HacnencrBeHHbie 00JI€3HU YeIOBEKA: TPEAMOCHIIKH BOSHUKHOBCHUS.
23.Tlporiecc ceneknun: 0COOEHHOCTH U 3HAUYCHUE.

24. XapakTeprCcTHKA TOJIOBOTO CO3PEBAHHSL.

25. OCHOBHBIE TCOPUH MPOUCXOXKICHUS YEITOBEKA.

26. T cHHAst HHKEHEPHUS M €€ OCHOBHBIE ITPOOJIEMBI.
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27. CymHOCTh KIIOHUPOBAHHUSI.

28. HeorpaHn4eHHbIC BO3MOKHOCTH TOJIOBHOTO MO3Ta.
29. CoBpeMeHHbIE OMOTEXHOIOTHH.

30.TIporecc crapeHwsl.

31. ®OTOCHHTE3 — YHUKAIBHOE IPUPOIHOE SIBIICHHE.
32. XapakTeprcTuka OMOPUTMOB YeI0BEKa.

33. Penkure M MCUE3AOIINUE BUIBI IITHUILI.

34.Pacrenus,

3aHECEHHBIE B KPACHYIO KHHUTY.

35. KuBOTHBIE, HAXOASAIINECS HA TPAHA HCUC3HOBEHHS.
36. Busl pac: 0COOEHHOCTH MX MPOUCXOKICHHS.

37. Cneuuduka BEIpaOOTKH UMMYHHUTETA.

38.T'naBHbIe 3am0BeIHUKU Poccum.

39. ®epmenThI: PYHKIIMU U ONPEICICHUE UX aKTUBHOCTH.
4(0). XapakTepHbIe YepThI ITPOIECCa PEreHePaIHH.

2.4.5 TIlepeueHb Y4eOHO-METOAUYECKOr0 oOecreyeHHs] IJIsi CaAMOCTOATEIbHOM
padoThI 00y4YaOMUXCS M0 JUCHUIINHE

CamMmocTogreapHas

pabora ydammxcs SBISETCS BaxHeWmend Qopmoil  ydeOHO-

BOCITUTATEIILHOTO MpOLecca.

OcHOBHasi 1IeJIb CaMOCTOSTENbHON pabOTHl MPU HM3YYEHUU AMCLUIUIMHBI — 3aKPEIHThH
TEOPETHYECKHE 3HAHWS, IMOJydeHHBIC B XOJ JICKIIMOHHBIX 3aHATHH, a Takke CPOpPMUpPOBATH
MPAKTUYECKHE HAaBBIKU MOJTOTOBKU B O0JIACTH €CTECTBO3HAHMS.

CamocrosTenpHas paboTa yJaluxcsi B IpOIEcce OCBOCHUS JUCIUILTMHBI BKIIOYACT:

- U3y4EHUE OCHOBHOMW U JIOTIOJIHUTEIILHON JIUTEPATYPHI IO IPEAMETY;

- n3y4eHne (KOHCIIEKTHPOBAHKE) BOIIPOCOB, BHI3BIBAIOIINX 3aTPYIHEHUS TIPH UX U3yUCHUH;
- paboTy C JIEKTPOHHBIMHU YU€OHBIMH pECypcamu;

- N3y4CHHE MaTepHajIOB IEPHOANIECKON TIeYaTH, HHTEPHET PECYPCOB;

- IOATOTOBKY K TECTUPOBAHUIO;

- MOJTOTOBKY K MPaKTUYECKUM M JTAOOPATOPHBIM 3aHSITHSM,

- BBITIOJIHEHUE JIOMAITHUX 3a/IaHUM,

- MOJTOTOBKY pedepara 1o OAHOH U3 TeM Kypca.

Haumenosanue
pasjiesia, TeMbI

[Tepedenp y4eOHO-METOIMYECKOTO O0ECTICUEHUS JUCITUTITMHBI 10
BBITIOJIHCHHIO CAaMOCTOSTEIILHON PaOOThI

1.BBenenue
XuMudeckas
OpraHu3aIus KIeTKH

Kouncrantunos, B. M. buosorus / nog pea. B. M. Koncrantunosa. — 8-e uza., crep. — M. :
Axanemus, 2014. — 320 c. — (IIpod. o6pa3osanue). — (O0meoOpazopar. mucuuuinHbl). — [ISBN
978-5-4468-0779-6.

Koncranturaos, B. M. buosorus : yaeOnuk / mox pen. B. M. KoncrantnHoBa. — 2-€ u3J., CTep.
— M. : Akanemus, 2016. — 320 c. — (ITpod. o6pazoBanue. O0mE0Opa3oBaT. TUCIUTUTAHBI). —
ISBN 978-5-4468-3093-0.

2. Ctpoenue u
(YHKIMH KIIETKH.
OOMeH BelecTB U
IIpeBpalleHe
SHEPTHH B KJIETKE.

Kouncrantunos, B. M. buosorus / nog pea. B. M. Koncrantunosa. — 8-e uza., crep. — M. :
Axanemus, 2014. — 320 c. — (Ilpod. o6pa3oBanue). — (O0meoOpazoBar. mucuumuinHbl). — [ISBN
978-5-4468-0779-6.

Koncranturaos, B. M. buosorus : yaeOuuk / mox pen. B. M. KoncrantuHoBa. — 2-e u3Jl., CTep.
— M. : Akanemus, 2016. — 320 c. — (ITpod. o6pazoanue. O0mEeoOpazoBaT. TUCITUTUTAHBL). —
ISBN 978-5-4468-3093-0.

3. )Ku3HEeHHBIHA [TUKIT
KJIETKH.

Koncranturaos, B. M. buosnorus / mox pea. B. M. KorcrantuHoBa. — 8-¢ m31., ctep. — M. :
Axanemus, 2014. — 320 c. — (Ilpod. o6pazoBanue). — (O0meoOpazoBar. mucuumuinHbl). — [ISBN
978-5-4468-0779-6.

Koncrantunos, B. M. buonorus : yue6nuk / mon pen. B. M. Koncrantunosa. — 2-e u3z., cTep.
— M. : Akagemus, 2016. — 320 c. — (IIpo¢. o6pa3oBanue. O0ME0Opa3oBaT. AUCIUTLTHHEL). —
ISBN 978-5-4468-3093-0.

4. Pa3zmHoXeHne
OpPTraHHU3MOB.

Koncranturaos, B. M. buosnorus / mox pea. B. M. Korcrantunosa. — 8-¢ m31., ctep. — M. :
Axanemus, 2014. — 320 c. — (ITpod. o6pazosanme). — (O6meobpazosat. muciummInHb). — ISBN
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NunuBuayansHoe
pa3BHUTHE OpraHU3Ma

978-5-4468-0779-6.
Koncranturaos, B. M. buonorus : yaeOnuk / mox pen. B. M. KoncrantuHoBa. — 2-e u3Jl., CTep.

— M. : Akanemus, 2016. — 320 c. — (ITpod. o6pazoanue. O0mEe0Opa3oBaT. TUCITUTUTAHBI). —
ISBN 978-5-4468-3093-0.

5. OCHOBBI yUeHHUS O
HacJIEeJCTBEHHOCTH 1
N3MEHYHMBOCTH.

Kouncrantunos, B. M. buosorus / nog pea. B. M. Koncrantunosa. — 8-e uza., crep. — M. :
Axanemus, 2014. — 320 c. — (Ilpod. o6pa3osanue). — (O0meoOpazoBar. mucuuuinabl). — [ISBN
978-5-4468-0779-6.

Koncranturaos, B. M. buosorus : yaeOnuk / mox pen. B. M. KoncrantuHoBa. — 2-€ u3Jl., CTep.
— M. : Akanemus, 2016. — 320 c. — (ITpod. o6pazoanue. O0mEeoOpa3oBaT. TUCITUTUIAHBI). —
ISBN 978-5-4468-3093-0.

6. 3aKOHOMEPHOCTH

Koncranturaos, B. M. buosnorus / mox pea. B. M. KorcrantuHoBa. — 8-¢ m31., ctep. — M. :

HU3MEHYUBOCTH. Axanemust, 2014. — 320 c. — (IIpod. ob6pazoBanue). — (O0meodpazoBar. rucuuiuinasl). — [SBN
OcHoBsI cenekuun  |978-5-4468-0779-6.

pacTeHuii, Koncrantunos, B. M. buonorus : yue6nuk / mon pen. B. M. Koncrantunosa. — 2-e u3z., cTep.
JKUBOTHBIX U — M. : Akagemus, 2016. — 320 c. — (Ilpo¢. obpazoBanue. OOmEe00pa3oBaT. AUCIUILTUHEL). —
mukpooprann3moB  |ISBN 978-5-4468-3093-0.

7. IlpoucxosxieHue
1 HavaJbHbIE 3Tallbl
Pa3BUTHS KU3HU Ha
3emie. UcTtopus
pas3BUTHS
OBOJIIOOUMOHHBIX UICHU

Koucrantunos, B. M. buosorus / nog pea. B. M. Koncrantunosa. — 8-e uza., crep. — M. :
Axanemus, 2014. — 320 c. — (Ilpod. o6pazosanue). — (O0meoOpazoBar. mucuuuinabl). — [ISBN
978-5-4468-0779-6.

Koncranturaos, B. M. buosorus : yaeOnuk / mox pen. B. M. KoncrantuHoBa. — 2-€ u3Jl., CTep.
— M. : Akanemus, 2016. — 320 c. — (ITpod. o6pazoanue. O0mEeoOpazoBaT. TUCITUTUTAHBI). —
ISBN 978-5-4468-3093-0.

8. MukposBoIronus
Y MaKPO3BOJIIOLHS

Kouncrantunos, B. M. buosorus / nog pea. B. M. Koncrantunosa. — 8-e uza., crep. — M. :
Axanemus, 2014. — 320 c. — (Ilpod. o6pa3osanue). — (OOmeoOpazoBar. mucuuuinHbl). — [ISBN
978-5-4468-0779-6.

Koncranturaos, B. M. buosorus : yaeOuuk / mox pen. B. M. KoncrantuHnoBa. — 2-e u3Jl., CTep.
— M. : Akanemus, 2016. — 320 c. — (ITpod. o6pazoanue. O0mEe0Opa3oBaT. TUCITUTLTAHBI). —
ISBN 978-5-4468-3093-0.

9.AHTpOTIOTEHE3.
YenoBeyecKre packl.

Koncranturaos, B. M. buonorus / mox pea. B. M. KorcrantuHosa. — 8-¢ m31., ctep. — M. :
Axanemus, 2014. — 320 c. — (Ilpod. o6pa3oBanue). — (O0meoOpazoBar. mucuumuinHbl). — [ISBN
978-5-4468-0779-6.

Koncrantunos, B. M. buonorus : yue6nuk / mon pen. B. M. Koncrantunosa. — 2-e u3z., cTep.
— M. : Akagemus, 2016. — 320 c. — (IIpo¢. o6pa3oBanue. O0MIC0Opa3OBAT. AUCIUILTHHEL). —
ISBN 978-5-4468-3093-0.

10. Dxonorust —
HayKa 0
B3aMMOOTHOIIEHUAX
OPTraHU3MOB MEXKIY
co0oii u
OKpYKarollei cpeaoi.

Koncranturaos, B. M. buonorus / mox pea. B. M. KorcrantuHosa. — 8-¢ m31., ctep. — M. :
Axanemus, 2014. — 320 c. — (ITpod. o6pazoBanme). — (O6meobpazoBaT. TUCIUILIAHB). — [SBN
978-5-4468-0779-6.

Koncrantunos, B. M. buonorus : yue6nuk / mon pen. B. M. Koncrantunosa. — 2-e u3z., cTep.
— M. : Akagemus, 2016. — 320 c. — (IIpo¢. o6pa3oBanue. O0MIC0Opa30OBAT. AUCIUILTHHEL). —
ISBN 978-5-4468-3093-0.

11. buocdepa —
rio0anpHas
9KOCHCTEMA.
Buocdepa u yenoBek

Koncranturaos, B. M. buosnorus / mox pea. B. M. KorcrantuHoBa. — 8-¢ m31., ctep. — M. :
Axanemus, 2014. — 320 c. — (ITpod. o6pazoBanme). — (O6meobdpazoBaT. TUCIUILIAHE). — [SBN
978-5-4468-0779-6.

Koncrantunos, B. M. buonorus : yue6nuk / mon pen. B. M. Koncrantunosa. — 2-e u3n., cTep.
— M. : Akagemus, 2016. — 320 c. — (IIpo¢. o6pa3oBanue. O0mIC0Opa3OBaT. AUCIUILTHHEL). —
ISBN 978-5-4468-3093-0.

12. buonnka

Koucrantunos, B. M. buosorus / nog pea. B. M. Koncrantunosa. — 8-e uza., crep. — M. :
Axanemus, 2014. — 320 c. — (ITpod. o6pazoBanme). — (O6meobdpazoBaT. TuCIUILIAHE). — [SBN
978-5-4468-0779-6.

Koncranturaos, B. M. buosorus : yaeOnuk / mox pen. B. M. KoncrantuHoBa. — 2-e u3J., CTep.
— M. : Akanemus, 2016. — 320 c. — (ITpod. o6pazoanue. O0mEe0OpazoBaT. TUCITUTUTAHBI). —
ISBN 978-5-4468-3093-0.

Kpome nepedyncieHHBIX MCTOYHUKOB YYaIIMMCA MOYKET BOCIOJIB30BaThCSl IMOMCKOBBIMHU
cucreMaMu ceTd VIHTepHET Mo TeMe caMOCTOSITENbHOM paboThI.
Jlns OCBOEHMS IUCLUIUIMHBI U CAMOCTOSITEILHOIO BBINOJIHEHHS MPENyCMOTPEHHBIX Y4eOHOM
porpaMMoil Kypca 3afaHuil MOXET ObITh HCIOJB30BAaHO ClEAyIollee y4eOHO-METOIUYeCKoe

oOecrieueHue:

-METOIMYECKHE PEKOMEH IAIIMH K BHIMOJIHEHHUIO TaO0paTOPHBIX padoT;
-METOIMYECKNE PEKOMEHIAIIMH K CAMOCTOSATENIbHOM paboTe.
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Hauaniom opranuzanuu 1000 caMOCTOSTEIbHON paObOTHI TOIKHO OBITH IPUBUTHE
HaBBIKOB U YMEHHU TpaMOTHON pabOThI ¢ y4eOHON W HAyYHOU JIUTEpaTypor. ITOT MpoIlece, B
MIEPBYIO OYEpPe/b, CBI3aH C HAXOXKIEHHEM HEOOXOIMMOM ISl YCIEITHOTO OBJIaICHHUS yUeOHBIM
MaTepraoM JIUTEPATypOH. YYaluiics TOJDKEH YMETh T0JIb30BaThesl (POHAaMH OHOIHNOTEK 1
CIPaBOYHO-OMOIHOrpaduuecKUMHU U31aHUSMH.

3 OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

JIns W3ydeHWs €CTECTBO3HAHHUS IpeayCMaTpUBACTCA HCIIONb30BaHHE B Y4eOHOM
IpoLecce AaKTUBHBIX M HMHTCPAKTHBHBIX ()OPM TPOBEACHUS AyAWTOPHBIX W BHEAYAWTOPHBIX
3aHATHUH € 11eNbI0 (POPMHUPOBAHUS U Pa3BUTHS MPO(HECCHOHAIBHBIX HABBIKOB 00YUYaIOIIMXCSl.

B mpomecce oOy4deHnss NPUMEHSIOTCS 0Opa30BaTENbHBIE TEXHOIOTHH JMYHOCTHO-
NeSITeIbHOCTHOTO, pa3BUBAIOIIETO W MpobieMHOro oOydeHus. OOs3areneH 1ab0OpaTOPHBIMA
NPaKTHKYM T10 pa3JesiaM JUCHUILIHHEL.

B yueOHOM nporiecce Hapsay ¢ TpaIUuIMOHHBIMU 00pa30BaTeIbHBIMHI TEXHOIOTHUSMH
UCTIONIB3YIOTCS] KOMIIBIOTEPHOE TECTHPOBAHKE, TEMATHUYECKUE MTPE3CHTAIINH, HHTEPAKTHBHBIC
TEXHOJIOTHH.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTHMH MPH NMPOBEIEHUM JIEKIH

Kom.
° ema UJIbl IPUMEHSIEMBIX 00pa30BaTENbHBIX TEXHOIOTHH
NG T B 0
Yac
BBenenne Xumuueckasi OpraHu3anus KIeTKH
| AyIMOBH3yasibHAsl TEXHOJIOTHSI, TEXHOJIOTUS )
’ [pa3BHBAIONIET0 O0Y4YEHUS
5 Crpoenue u QyHkuu kiaetku. OOMeH AyIMOBH3YyalibHAsl TEXHOJIOTHSI, TEXHOJIOTUS 2
BEILIECTB ¥ NIPEBPAICHUE SHEPTUH B KJIETKE. [pa3BUBAIOLIETO O0YyUCHHMs
3 PKu3HEHHBIH 1IMKIT KISTKH. AyIHOBH3yalibHASI TEXHOJIOTHSI, TEXHOJIOTHUS 2
A3BUBAIOLIET0 O0YUCHHS
4 PazmHOXeHHE OpraHu3MoB. VHIuBHyabHOE Ay AMOBU3yaIbHAS TEXHOJIOT U, TEXHOJIOTHSI 2
Pa3BUTHE OpraHu3Ma a3BUBAIOLIET0 O0YUCHHS
5 (OCHOBBI yUCHHS O HACJICJACTBEHHOCTH U AyIMOBH3yasibHAsl TEXHOJIOTHSI, TEXHOJIOTUS 2
M3MEHYHMBOCTH. A3BUBAIOLIET0 O0YUCHHMS
BaxoHOMEPHOCTH N3MEHIUBOCTH. OCHOBBI  |AyIMOBHU3yalibHAS TEXHOJIOTHS, TEXHOIOTHS 2
6 (ceJeKIMu pacTeHUH, JKUBOTHBIX pa3BUBAIOLIETO O0YYCHUs
IMHKPOOPTaHH3MOB
[MponcxosxaeHne 1 HayallbHbIE ITAIbI AyIMOBH3YyalibHAsl TEXHOJIOTHsI, TEXHOJIOTUS 2
7 [pa3BuTHA XU3HU Ha 3emuie. cTopust [pa3BHBAIONIETO O0Y4YEHUS
Q3BUTHS IBOJIIOIIMOHHbBIX UJIEH
8 IMHKPOIBOJIOLHS U MAKPOIBOJTOLIHS AyIHOBH3yalibHASI TEXHOJIOTHSI, TEXHOJIOTHUS 2
a3BUBAIOIIETO O0YUICHHS
9 IAHTporiorenes. YenoBeueckue pacsl AyIMOBH3YyalibHAsl TEXHOJIOTHSI, TEXHOJIOTUS 2
A3BUBAIOLIEI0 O0YUCHHMS
[DKOJIOrHsl — HayKa O B3aUMOOTHOILICHUIX  |AyIHOBU3yallbHAsI TEXHOJIOTHS, TEXHOJIOTHs 2
10 jopraHu3mMoB Mex iy cO00# U OKpyKafomiel  [pa3BHBAIOIIETO O0YyUYCHUS
Cpeoii.
1 brocdepa — riobanpHas sKOCHCTEMA. AyIMOBH3yalibHAsl TEXHOJIOTHSI, TEXHOJIOTUS 2
Ibrocdepa u genoBek a3BUBAIOIIETO O0YUICHHS
12 bronuka AyIMOBH3YyalibHAsl TEXHOJIOTHsI, TEXHOJIOTUS 2
a3BUBAIOLIEr0 O0YUCHHMS
3.2.006pa3oBare/ibHbIe TEXHOJOTHH MPU MPOBeAeHUU NMPAKTUYECKHUX 3aHATHH
(1adopaTopHbIX pador)
Ne Tema Buzpl npuMeHsieMbIX 00pa30BaTeNbHBIX TEXHOJIOTHIA Kom.
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qac
1 Crpoenue u QyHKIuH Kiaetku. OOMeH J[1ckyccus O TEOPETUUECKUM BorpocaM. Perenue 3anau >
" [BEIIECTB M NPEBPAILCHUE YHEPTHH B KICTKE. |[AHIMBUIYAIBHO
5 IPa3MHOX&EHHE OpPraHU3MOB. lIrpoBoe 3ansiTHEe HA MOAeNAX. Pemenue 3amaq 2
MuanBuayailbHOE Pa3BUTHE OpPTraHU3Ma
(OCHOBBI yueHHsI O HaCIE€ACTBEHHOCTH U J[MCIyT IO TEOPETHUECKUM BOIIPOCAM 2
3 [M3MEHYHUBOCTH. Peinenue 3a1a4 MHANBUYAIBEHO C IPYIIOBBIM
0OCYXKICHUEM UTOTOB
4 IMUKpPO3BOITIONHNS M MaKPOIBOIIOITHS AHATTN3 KOHKPETHBIX CUTYalnit 2
5 IAHTpomnoreHes. UenoBeueckue pacsl Kpyriblit cToN MO TeopeTUuecKuM BolpocaM Pemenue 2
Basiay Keilc-MeTo10M
p Ibrocdhepa — riodanpHas YKOCHCTEMA. Pemenvie 3a1a4 MabIMK TPyIITIIAMHA 2
brocdepa n uenosek

4 YCJIOBUS PEAJIM3AIIUU TPOT'PAMMBI YYEBHOW TUCIIUTIJIAHBI
4.1 MartepuanbHO-TeXHH4YECKas 0a3a, He0OX0AUMAs ISl OCYLIeCTBJICHHUS
00pa30BaTeILHOIO NMpoIecca Mo TUCHHUILINHE

Peanuzauusa yweOHON aucuuiiuHel buonorus tpeOyer Hamuuus ydyeOHOro
KaOWHeTa ISl TPOBENICHUSI TEOPETHUECKUX U MPAKTHUECKHUX 3aHATUH COOTBETCTBYIOIIETO
npodus.

Peanuzanus  ydyeOHOM ~ AMCHMIUIMHBI ~ OCYILECTBISIETCS B CIELHMAIBHO
000py/ZIOBaHHOM KaOWHETE €CTECTBEHHO-HAYYHBIX JUCIUIUINH, KOTOPBHIM BKJIIOYAET B
ceOst:

MyJIbTUMEMA KOMIUIEKT (MYJIbTUMEIUANPOEKTOP U IKPaH),

KOMIIBIOTED,

JI0CKa MeJloBas,

yueOHast MeOenb,

71a00paTOPHBINA KOMIUIEKC /Ul y4eOHOM MPaKTUYECKON U MPOEKTHOM J1eATeIbHOCTH
10 €CTECTBEHHO-HAYYHBIM JTUCIUIUIMHAM,
HAarJIsAIHbIe TOCOOUS
4.2 IlepevyeHb HEOOXOAMMOT0 MTPOrPAMMHOIO o0eceyeHust
1. 7-zip (nuuen3us Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (nuumen3us - https://get.adobe.com/reader/?
loc=ru&promoid=KLXME)
3. Adobe Flash Player (mnensuss -  https://get.adobe.com/reader/?

loc=ru&promoid=KLXME)
4. Apache Open Office (siunien3us - http:// www.openoffice.org/license.html)

5. Free Commander (munen3uss - https:/freecommander.com/ru/%d0%bb
%0d0%b8%d1%86%d0%b5%d0%bd %d0%b7%d0%b8%d1%81f/)
6. Google Chrome (JMueH3us -

https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. Libre Office (B cBOOOIHOM JOCTYIIE)
8. Mozilla Firefox (smuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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S HEPEYEHb OCHOBHBIX U JOITIOJIHUTEJIbHBIX TH®OPMAIINOHHbIX
NCTOYHHUKOB, HEOBXO/JUMBbIX JJIs1 OCBOEHUA JTUCHUIIJIMHBI

5.1 OcHoBHas IUTEpATypa

1. Koncrantuno, B. M. buonorus : yuebnuk / B. M. Koncrantunos, A. T.
PezanoB, E. O. ®aneeBa ; nmox pen. B. M. Koncrantunosa. — 8-¢ uza., crep. — M. :
Axanemusi, 2014. — 320 c. — (Ilpod. ob6pazoanue. Ob6meoOpazoBaT. AUCIHUILIAHEI). —
ISBN 978-5-4468-0779-6.

2. KoncrantuaoB, B. M. buonorus s mnpodeccwii W crnenuanbHOCTEN
TEXHUYECKOTO U €CTECTBEHHO-HAay4yHOTO npoduiielt : yaeOnuk / B. M. Koncrantuos, A.
I'. Pe3anoB, E. O. ®@aneea ; nox pen. B. M. Koncrantunona. — 2-e¢ usa., crep. — M. :
Axanemus, 2016. — 320 c. — (Ilpod. obGpazoBanme. OOMIE0Opa30BaT. TUCHIUILIUHBI). —
ISBN 978-5-4468-3093-0.

5.2 lonoiHUTE/IbHAA JIUTEPATyPa

1. buonorus : yue6nuk u npaktukyMm ais CI1O / B. H. Speirus [u gp.] ; nox pen.
B. H. Mpsiruna. — 2-e uza. — M. : UzparensctBo [Opaiit, 2017. — 453 c. —
(IIpodeccuonanproe  obpazoBanme). — ISBN  978-5-534-03758-6. - URL:
https://www.biblio-online.ru/book/59B0679F-A1B0-4477-8E3D-B6A3FF31B4EC

2. Kysnenona, H.A. IlpoBepouHble 3agaHUsi MO TEOPUU HBOJIOLUU: Y4EOHO-
metonunyeckoe nmocodbue / H.A. Ky3nenona, C.II. lllaranoBa. - M. : IIpomereii, 2015. -
154 c. - ISBN 978-5-9907123-6-2 ; To xe [DnekTpoHHbld pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=437288 (25.05.2017).

3. Tumwupszes, K. A. Kuznp pactenus / K. A. Tumupszes ; nox pen. JI. M.
bepuunckoit. — M. : UznarensctBo IOpaiit, 2017. — 331 ¢. — (AHTOJIOTHS MBICTH). —
ISBN 978-5-534-02856-0. - URL:https://www.biblio-online.ru/book/A95AD566-C2E4-4B9A-
BFA4-EFC79FAFA487

5.3 Ilepuoauyveckue U3TaHUS

1. buonornueckue Hayku B mkoJie u By3e. — URL:
http://elibrary.ru/contents.asp?titleid=53180 .
2. BectHrk MOCKOBCKOTO roCyAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA

uM. H. O. baymana. Cep. EctectBennnie Hayku. — URL: http://elibrary.ru/contents.asp?
1ssueid=1559120 .

3. Bomnpocsi ecrectBo3nanus. — URL:
https://e.lanbook.com/journal/2310#journal_name

4. Oxonoruueckuil Bectnuk CeBepHoro Kaskasza. — URL:
https://e.lanbook.com/journal/2262#journal_name

5. DKOJIOTHYECKUIT MOHUTOPHHT U Onopa3znoobpasue. — URL:
https://e.lanbook.com/journal/2242#journal_name

6. ®usunonorus yenoseka. — URL: http://elibrary.ru/contents.asp?

issueid=1504633 .

5.4 Tlepeuensb pecypcoB HHGBOPMAIMOHHO-TEICKOMMYHHKAIIMOHHOW ceTn «MHTepHeT»,

HEOOXOAMMBIX JUISl OCBOCHHS AW CLIUTIIIMHBI

OBC «YHnusepcurerckas oubanoreka ONLINE» [yueOHble, HaydHbIC 31aHHS,
NEPBOVCTOYHHUKH, XYI0’KECTBEHHbIE TPOU3BEICHNUS PA3INIHBIX U3aTeIbCTB; KyPHAIbI;
MYJIbTUMENIHAS KOJUICKIMS: ayJUOKHUTH, ayarno(daiibl, BUICOKYPChl, HHTEPAKTUBHbIE KYPCHI,
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JKCIIPECC-MOATOTOBKA K dK3aMEHaM, MPE3ESHTAINH, TECThI, KAPThI, OHIANH-IHITIKIONE IH,
cnoBapu] : cait. — URL: http://biblioclub.ru/index.php?page=main_ub_red.

2. OBC u3natenscTBa «Jlaub» [yueOHbIC, HAyYHBIC U31aHUS, IEPBOUCTOYHUKH,
XyJI0’)KECTBEHHbIE MPOU3BEICHUS PA3IUYHBIX U31aTE€NIbCTB; KypHANbI] : CAalT. — URL: ntpsetanbook com.

3. OBC «lOpaiit» [paznen «BAIHA ITOAIMNCKA: ®@umuan KyoI'Y (r. CnaBsHcK-Ha-
Ky6ann): yueOHukM u yueoHbie mocodus m3aarenberBa «HOpait»] : caliT. — URL: nupssmvww biviio-
online.ru/catalog/E121B99F-ESED-430E-A737-37D3A9E6DBFB .

4. 9bC «Znanium.com» [yuyeOHbIe, HAYYHBIC, HAYIHO-TTOMYJISIPHBIE MaTEPHAITbI
Pa3JIMYHBIX U3ATEIbCTB, KypHabI] : calT. — URL: wupzmanium.con.

5. 9bC «BOOK.ru» [yuebnbie n3nanus — koyekmus ais CI1O] : caiir. — URL:

https://www.book.ru/cat/57

6. Hayunas snextponnas oubiamnorexa. MoHorpaduu, u3jaHHbIC B U31aTEIHCTBE
Poccuiickoit Akagemun EcTecTBO3HAHMS [ITOIHOTCKCTOBBIN

pecypc cBoboaHoro noctymnal : calT. — URL: hupsswww.monographies rur.

7. HayuHas snekTpoHHast 0MbinnoTeka crateid u mybnukanuii «eLibrary.ru» [poccuiickuit
MH(OPMaLMOHHO-aHAIMTUYECKHI MTOPTaj B 00JIaCTH HAYKH, TEXHOJIOTHH, MEAUIIUHBI,
oOpa3zoBanus; O0JIbIIAs YaCTh U3AHUI — CBOOOAHOTO AocTyma] : calT. — URL: nipetibrary.ru.

8. ba3bl nannbix komnanuu «Mct Bero» [pasnen: [lepuoanueckue n3ganus (Ha pycCKOM
SI3BIKE) BKIIFOYACT KOJIIEKIMU: M31anus mo o0IeCTBEHHBIM ¥ TYMaHUTApHBIM Haykam; M3 nanus
0 MeJaroruke u oopazosanuto; M3nanus no nHhopManroHHbIM TeXHONIOTUAM; CTaTUCTUYECKUE
m3nanust Poccun u crpan CHI'] @ caiiT. — URL: nupdiiv castview.com.

9. KubepJlennnka : HayyHas 3JIeKTpOHHAas OMOIMOTEKa [HayyHBIE KYpHAIIbI B
MOJTHOTEKCTOBOM (opMaTe cBoOOAHOTO A0ocTyma] : calT. — URL: wupeyverteninkara.

10. EnHoe 0KHO JocTymna K 00pa3oBaTeIbHBIM pecypcaM : pemepanbHas
MH(POPMALIMOHHAS CHCTEMa CBOOOIHOTO JIOCTYIA K MHTETPAIbHOMY KaTajory 00pa30BaTeIbHBIX
WHTEPHET-PECYPCOB H K IJICKTPOHHON OMOIHOTEKE yueOHO-METOIMUECKIX MAaTEPHAIIOB JIJIsT BCEX
ypoBHEH 00pa3oBaHMs: TOMIKOILHOE, o0IIee, cpenHee MpodecCHOHaIbHOE, BhICIIEE,
nonoiaHuTelbHoe : callT. — URL: nupsmwindow.eduru.

11. ®enepanpHblil IEHTP HHPOPMALIMOHHO-00pA30BaTEIbHBIX PECYPCOB [ 0011Iero,
cpeaHero npogeccuoHaIbHOro, JOMOIHUTEIBHOIO 00pa30BaHMsl; MOJTHOTEKCTOBBINA pecype
cBoOoaHOrO Aoctymna] : caT. — URL: wputcioreduru.

12. Equnaas komtekius nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB [ 711 TPETIOIaBaHMs 1
M3y4YeHHs YUeOHBIX JUCHUIUIMH Ha4yaJIbHOTO OOIIEro, OCHOBHOT'O OOIIET0 U CPeAHEro (TI0JIHOTO)
o01ero 00pa3oBaHus; MOJHOTEKCTOBBINA pecypc cBoOOIHOTO qoctyna] : caltT. — URL: nupischoor
collection.edu.ru.

13. OunmanbHbI HHTEPHET-TIOPTANT MpaBoBOM MH(popMaruu. ['ocynapcTBeHHas cucTemMa
MPaBOBOW MH(POPMALIUHU [[TOTHOTEKCTOBBIHM pecypc cBoOogHOTrO AocTyna] : caift. — URL:
http://publication.pravo.gov.ru.

14. OunuknoneauyM [OHuukinoneauu. Cinosapu. CpaBOYHHMKY : OJTHOTEKCTOBBIN
pecypc cBoboanoro noctymnal // 9bC «Yuusepcurerckas o6momuoreka ONLINE» : caiit. — URL:
http://enc.biblioclub.ru/.

15. DnextponHsIil kKaTtanor Ky0aHCKOTro rocygapcTBEHHOTO YHHUBEPCUTETA M (PHITHATIOB. —
URL: http://212.192.134.46/MegaPro/Web/Home/About.
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6 METOJAYECKHE YKA3AHUSA OBYYAIOIAMCS ITO0 OCBOEHHIO
TACIATITAHBI

VYuammecs Uil TOJTHOIEGHHOTO OCBOEHHUS Y4eOHOro Kypca JOJDKHBI COCTaBIISTH
KOHCIIEKThI KaK MpH MPOCIYIIMBAHHM €r0 TEOPETUYECKOW (JICKIMOHHOW) YacTH, TaK W TpHU
MOATOTOBKE K MPAKTHUYECKUM 3aHATHAM. JKenmareiabHO, 4TOOBI KOHCIIEKTHI JEKIMA U CEMUHApPOB
3aMMCHIBAJINCH B JIOTUYECKOW IOCIENOBATEIbHOCTH M3YYEHHsI Kypca U COIAEp)KalINCh B OJHOM
TeTpaau. OTo odecreynT Oojiee MONHYI0 MOATOTOBKY, KaK K TEKYIIUM Y4eOHBIM 3aHSATHIM, TaK U
CECCUMOHHOMY KOHTPOJIIO 3HAHUM.

CaMocrosiTennbHast paboTa ydamuxcsi SIBIS€TCS BaxHeumed Qopmol  ydeOHO-
MO3HaBaTeabHOTO Tporiecca. llenb 3amaHuii I CaMOCTOATENbHOW pabOThl — 3aKpemuTh M
paclMpuTh 3HAHUS, YMEHHs, HABBIKH, IPUOOPETEHHBIEC B pe3yabTaTe MU3yYCHHs TUCIMILIMHBI,
OBJIAZIETh YMEHHUEM HCIOJIb30BaTh MOJyYEHHBIE 3HAHUS B MPAKTHUYECKOH paboTe; MOIy4uTh
NEPBUYHBIE HABBIKU NMPO(HECCHOHAIBHON AEATEIbHOCTH.

Havanom opranmzanum mg1000i camMOCTOSATEIBLHON pabOThl JODKHO OBITH TPUBUTHE
HaBBIKOB U YMEHUH T'paMOTHOI paloThl ¢ yueOHOW M HAy4HOH JHMTEpaTypoil. DTOT mpoliecc, B
MEPBYIO0 OYepellb, CBA3AH C HAXOXKJIEHHEM HEOOXOIMMOI ISl YCIEIIHOro OBIAJCHHS Yy4eOHBIM
MaTepuasIoM JHUTEPaTypoi. YUaluics JOIKeH U3yYUTh CIIMCOK HOPMATHBHO-TIPABOBBIX aKTOB U
SKOHOMUYECKOM JUTEpaTyphl, PEKOMEHIyeMbIil M0 y4eOHON TUCIUIUIMHE; YMETh MOJIb30BaThCs
¢dbongamu 6MOINOTEK U CTIPaBOYHO-OMOIHOTpahUUECKUMU U3TAaHUSIMU.

3amaHus JUIsL CaMOCTOSITENIBHOM pa0OThl BBIMOJHSIOTCS B IMHCHBMEHHOM BHJE BO
BHeayaHTOpHOEe BpeMs. PaboTa JOKHA HOCUTH TBOPUECKMH XapakTep, NpU €€ OICHKE
npernojaBaTelib B MEPBYI0 OYepelb OLIEHUBAET 0OOCHOBAHHOCTh U OPUTHMHAIBHOCTH BHIBOJOB. B
MUCbMEHHOW paboTe MO TeMe 3aJaHusl YYalluics TOJKEH IOJIHO M BCECTOPOHHE PAaCCMOTPETh
BCE AaCMeKThl TeMbl, YETKO C(HOpPMYIHpOBaTh U apryMEHTHUPOBATh CBOIO TMO3ULHUIO IO
UCCIIElyeMbIM BOMpocaM. BpIOOp KOHKPETHOTO 3aJaHMs JUIsl CAaMOCTOSITEIbHOM paloThI
MPOBOAUT TMPENOJaBaTeNb, BEIYIIUN MPAKTUUYECKHE 3aHSATHS B COOTBETCTBUU C IIEpPEUYHEM,
YKa3aHHBIM B TUIaHAX MPAKTUYCCKUX 3aHITHIA.

Obwue npasuna 6bINOIHEHUs NUCbMEHHBIX pabom

Ha mepBoM 3aHATHHM CTYJIEHTHI JOJKHBI OBITh MPOMH()OPMUPOBAHBI O HEOOXOAUMOCTH
COOJIOICHHUST HOPM aKaJIeMUYeCKOW ATHKU U aBTOPCKUX MpaB B Xozae oOyueHus. B wactHOCTH,
MPEJOCTABIISAIOTCS CBEICHUS:

— obmas nadopmarius 06 aBTOPCKUX MPaBax;
— TpaBWIa TUTHPOBAHUS;
— mpaBuiia opOPMIIEHHUS CCBHUIOK;

Bce nmeromnuecs B TEKCTe CHOCKHU TIIATEIFHO BBIBEPSIOTCS U CHAOKAIOTCS «aApecamm».

Henmonyctumo BKIIIOYAaTh B CBOIO pabOTy BBIIEPKKH W3 pabOT IPYrMX aBTOPOB 0Oe€3
yKa3aHUs Ha 3TO, IEPEeCKa3blBaTh UyXKylo paboTy OJIM3KO K TEKCTy 0e3 OTCBUIKM K HEH,
UCIIONIb30BaTh Uy)XKHE HJen 0e3 yKa3zaHUs NEpPBOMCTOYHUKOB (3TO KacaeTcss M HH(OpMaIUH,
HaiinenHo# B MIHTepHeTe). Bee cinydan ruiarnara 10KHBI ObITh UCKITIOUCHBI.

Crrcok MCHOb30BaHHOM JTUTEpaTyphl TOJDKEH BKJIIOYATh BCE MCTOUYHUKHM MH(OpMaIuH,
M3yYEHHBIE M MPOopadOTaHHBIE CTYIEHTOM B IPOIECCE BBHIMOJHEHHsS pabOThl, U JOKEH OBbITh
coctaBieH B cootBerctBuu ¢ ['OCT P. 7.0.5-2008 «bubmuorpaduueckas cceuika. OOmue
TpeOOBaHUS U MIPaBUIIa».

Tpebosanus k Hanucanuio peghepama

Pedepar mo gaHHOMY Kypcy SABIS€TCS OJHUM U3 METOAOB  OpraHU3aIUH
CaMOCTOSTEIIbHON PabOTHI.

Tembr pedeparoB SBISAIOTCS JONOJHUTENBHBIM MAaTE€pUaIOM JUIS HM3y4eHUS JaHHOU
nuctuIiuHel. Pedepar onieHnBaetcs B oAuH 0aljl B OLIEHKE UTOTO dK3aMeHa

Pedepar momkeH ObITH MOATOTOBJIEH COTJIACHO TEME, MPEAJIOKEHHON IpernogaBaTeieM.
JlomyckaeTcsi  caMOCTOSITENIbHBIN  BBIOOp TeMbl pedepaTa, HO IO COIVIACOBAHHUIO C
MPEero1aBaTesIeM.
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Jlnst HanMcaHust pedepaTta CTyIEHT CAaMOCTOSITEILHO MO0MPAET UCTOYHUKH HH(POpMAIUN
10 BBIOpaHHO# Teme (JiuTepaTypa yueOHas, mepuoanueckas u IHTepHeT-pecypehl)

O06mwem pedepata — He meHee 10 crpanur popmara. A 4.

Pedepar nomxen umers (TUTYJIBHBIN JIUCT, COAEp)KAHUE, TEKCT AOJDKEH OBITh pa3OUT Ha
paszensl, COTIacHO COIePKaHHIO, 3aKIIIOYCHHE, CIIMCOK JIUTEPaTyphl HE MEHEEe 5 UCTOYHUKOB)

O6cyxnenue TeM pedepaToB MPOBOJUTCS HA TE€X MPAKTUYECKUX 3aHITHUSIX, IO KOTOPHIM
OHHU paclpesielieHbl. JTO sBIseTCs 00s3aTeNbHbIM TpeOoBaHUEM. B ciydae He mpeacTaBieHus
pedepaTa COracHO YCTaHOBICHHOMY Tpaduky (0e3 yBaXUTEIBHOW TPUYHHBI), YJaIIHHCT
00s13aH MOATOTOBUTDH HOBBIH pedepar.

Nudopmanus o pedepary He nopkHa mpeBbimarh 10 MuHyT. BBICTymarommii 1omkeH
MOJITOTOBUTH KPAaTKUE BBIBOJIBI 110 TeMe pedepaTa il KOHCTIEKTUPOBAHHUSL.

Cnaua pedepara npemnogaBaTeto o0s3aTeNIbHa.

7.0HEHOYHBIE CPEACTBA J1JIA KOHTPOJIAA YCIIEBAEMOCTH

7.1 llacnopT )oHIA OLIEHOYHBIX CPEJICTB

Ne HauMeHoBaHHe OIIEHOYHOT'O
Koutponupyemsie pazziesnsl (TEMbI) TACUUTLITAHBI
/1 CpeacTBa
Beenenne Xvumuueckasi opraHu3alus KJIETKU
1 Koncnoekr
Crpoenue u pynkuun kietku. OOMEH BEIIECTB U
2 MPEBPAILECHUE PHEPTUU B KIETKE. [IpakT. pabota
3 JKu3HEeHHBIN UK KIETKU Koncnoekr
PasmHoxeHne oprann3MoB. MHINBUIyaTbHOE
4 p JHBHILY [Tpakt. paboTa
pa3BUTHE OpraHu3Ma
5 OCHOBBI YYEHHUS O HACJIEICTBEHHOCTH U U3MEHYMBOCTHU [TpakT. pabota
3aKOHOMEPHOCTU U3MEHYMBOCTH. OCHOBBI CENEKLIUU
6 . Koncnoexr
pacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB
7 [IpoucxoxaeHue U HauadbHbIE ATAMbl PA3BUTHS )KU3HU KOHCIIEKT
Ha 3emsie. lcTopust pa3BUTHS SBOJTIOIMOHHBIX HCH
MuKpO3BOJIIOIUSI U MaKPOSBOJIIOIUS
8 P H P . [Ipakr. pabora
9 AHnTponoreHes. YemoBeueckne pachl. ITpakT. paborta
OKOJIOTus — HayKa O B3aHMOOTHOIIICHUIX
10 K . . . Pedepar
OPraHM3MOB MEXIY cO00H M OKPYXKAIOMICH Cpeaoi
buocdepa — rmobanbHas sxocucrema. buochepa u
11 | gemoBek [Ipakt. pabora
buonwnka
12 Koncnoekr

7.2 Kpurepuu OLeHKHU pe3yabTATOB 00y4eHHus

KoHTposib M oOIlEHKa pe3yJabTaTOB OCBOEHUS JUCLUHUILIMHBI OCYIIECTBISETCS
MPEeroiaBaTesieM B IPOIecCe MPOBEACHHSI MPAKTUIECKUX 3aHATUH, JTa0OpaTOPHBIX padoT,
TECTHPOBAHMUSA, A  TaKK€  BBINOJIHEHHA  OOYYAIOIIMMHUCS  WHAMBHIYaJTbHBIX
CaMOCTOSITENIbHBIX 3aaHUM.

Pedepat. IlpoaykT caMocTOsTENbHOW pabOThI CTYAEHTA, MPEACTABISIOIINMA
co0Ol KpaTKoe W3JIOKEHHE B IHCHMEHHOM BHJE IIOJYYEHHBIX PE3yIbTaTOB
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TEOPETUYECKOTO aHAIM3a ONPEJEICHHON HaydyHOH (Yy4eOHO-UCCIIEeI0BATEIbCKOM) TEMBI,
I7Ie aBTOP PACKPBIBAET CYTh HCCIEAYEeMOW MpOOIEMbI, MPHUBOIAUT PA3IUYHBIE TOUYKH
3peHusi, a TakkKe COOCTBEHHbIE B3IVIAABI Ha Hee. Pedepar oleHMBAaeTCs MO KOJIMYECTBY
MPUBJICYCHHBIX HCTOYHHKOB, TIIyOMHE aHajan3a NpoOJieMbl, KadyecTBe OOOCHOBAHMS
aBTOPCKOM MO3UINH, TTyOMHE PACKPBITHS TEMBI.

Tecr. Cucrema CTaHAAPTU3UPOBAHHBIX 3aJlaHui, MO3BOJISIOIA
aBTOMATU3HUPOBATh MPOLEAYPY H3MEpEHHs YpPOBHS 3HAHUH M YMEHHMH 00ydaromerocs.
Tect oneHuBaeTcs MO0 KOJUYECTBY MTPaBUIIbHBIX OTBETOB (He MeHee 60%).

KpuTtepuun oneHkyn 3HAHNH CTY/ICHTOB B LEJIOM 110 JUCHHUILJINHE:

«OTJIMYHO» -  BBICTaBIAETCS  CTYAEHTY, [IOKa3aBIIEMY BCECTOPOHHUE,
CUCTEeMAaTH3UPOBAHHbIE, TTIyOOKHE 3HAHMS YIeOHOU MPOrpaMMbl AUCIHUIUIMHBI B YMEHUE
YBEPEHHO MPHUMEHATh UX Ha MPAKTUKE MPU PEIICeHUH KOHKPETHBIX 3a/ad, CBOOOAHOE U
MpaBUJIbHOE 000CHOBAHHE MPUHATHIX PEIICHUN;

«XOPOLLO0» - BBICTABIIAETCS CTYIECHTY, €CIIM OH TBEPJO 3HAET MaTepUall, TPaMOTHO
U MO CYLIECTBY M3JIara€T €ro, yMeeT MPUMEHSTh MOJIYyYEHHbIE 3HAHUS Ha MPAKTUKE, HO
JOMYCKAET B OTBETE WJIM B PEIICHUU 3a]1a4 HEKOTOPbIE HETOYHOCTH;

«yJ10BJICTBOPHUTEIbHO» - BBICTABJISICTCS CTYJICHTY, MMOKa3aBIIEMY
(dbparMeHTapHbI, pPa3pO3HEHHBIH XapaKTep 3HAHWNA, HEJOCTATOYHO MPABWIBHBIE
bopMynupoBKH 0a30BBIX MOHSATUM, HAPYIIEHHUS JIOTHYECKOM MOCIE0BATEIbHOCTH B
M3JI0KEHUN TIPOrPAMMHOIO MaTepHalia, HO IIPU 3TOM OH BJIaJIEET OCHOBHBIMH pa3/ieliaMu
y4e0HOU mPOrpaMMbl, HEOOXOIUMBIMU ISl TATbHEHIIIETO 0OYYCHHSI U MOXKET TIPUMEHSTH
MOJIy4YE€HHbIE 3HAHUS M0 00pa3ily B CTAaHAAPTHOM CUTYyaluy;

«HEeY/10BJIETBOPHUTEIbHO» - BBICTABIISIETCS CTY/ICHTY, KOTOPBIM HE 3HAeT OOoJblIei
9acTH OCHOBHOTO COJEP)KaHUs y4eOHOW MpOTrpaMMbl JTUCIUILIUHBI, JOMYCKaeT IpyObie
omuOKu B (HOPMYITHMPOBKAX OCHOBHBIX MOHATUN JUCIHMIUIMHBI U HE YMEET HCIIOIh30BATh
MIOJIyYEHHBIE 3HAHMS IPU PEILIEHUH TUIIOBBIX IPAKTUYECKUX 3aad.

Pe3ynbrarer oOydeHus DopMBbI U METOABI KOHTPOJISI U OLICHKH
(OCBOEHHBIEC YMEHHUSI, YCBOCHHbBIC 3HAHUS) PE3YJIbTATOB O0yUYCHUS
YMEHMS:
YMeHue npoBOAUTh CPAaBHEHUE XUMUYECKOU Y CTHBIM KOHTPOJIb (MHIMBUAYATbHBIN U
OpraHU3aINH )KUBBIX U HEKUBBIX 00OHEKTOB. (POHTATLHBIN).

[Tonyuenue npeacTaBieHUs O PO OPTrAaHUYECKUX | BBINIONHEHNE TECTOBBIX 3aJaHUM.
Y HEOPraHWYECKHUX BELIECTB B KjieTKe. Opranusm
YeJIOBEKa U APYTUE KUBbIE OPTaHU3MBI;
AQHAJIM3UPOBATh U OLICHUBATH PA3JIMYHBIC TUIOTE3bI
MIPOUCXOXKACHUS )KM3HU HA 3eMIIe; POBOAUTH
OITMCaHue 0co0el OJHOr0 BHAA 110
Mop(doIoruuecKkoMy KpUTEpHIO. Y MEHHUE CTPOUTH
CXEMBI SHEPTETHYECKOT0 OOMEHa U OMOCHHTE3a
oenka. [TomyueHue mpeacTaBieHus o
MIPOCTPAHCTBEHHOM CTPYKType OeiKa, MOJICKYJ

JIHK u PHK

. YMeHHEe dKCIIepUMEHTAIBHBIM ITYyTEM BBISBIISATH OreHka pe3yabTaToB MPAKTUICCKUX
aJaNTUBHBIE 0COOCHHOCTH OPTaHU3MOB, HX 3aHIATHH.

OTHOCUTEJIbHBIN XapaKTep

Haxoxpaenue cBs3u u3meHeHus B Onocdepe ¢ HaOnronenne u orieHKa BBIIMOITHEHUS
ITOCTIEACTBUSIMH JIEITENHLHOCTH YEIOBEKA B MPAKTHYECKHUX JICHCTBHH.

OKpY’KaloIeH cpesie. YMEHUE ONpPeIeIsiTh
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BO3EHUCTBUE TPOU3BOICTBEHHOU

NeSTETLHOCTH Ha OKPYXKAIOITYI0 Cpeay B 00J1acTh
cBoeii Oymymieit mpodeccun. O0yueHue
COOJTIOICHUIO TIPABHIT TIOBEJICHUS B TIPUPOJIE,
OepeKHOMY OTHOIIEHUIO K OMOJIOTHYEeCKIM
o0BeKTaM

(pacTeHusM, )KUBOTHBIM U X COOOIIIECTBaM) M UX
OXpaHe.

[TpuBOaUTH IPUMEPBI, OKA3BIBAOLIHE, YTO:
HaOJIFOIEHNSI U SKCTICPUMEHT SIBJISIFOTCSI OCHOBOM IS
BBIJIBHYKEHUS TUTIOTE3 M TEOPUIA, IIO3BOJISIFOT
MPOBEPUTH UCTUHHOCTH TEOPETUUECKUX BHIBOJIOB;
€CTECTBEHHOHAYYHAs TEOPHSI JAET BO3MOXKHOCTh
OOBSICHSITh U3BECTHBIC SIBJICHUS TIPUPOJIHI 1 HAYUHBIC
(hakThl, PEACKA3BIBATH CIIC HEM3BECTHBIC SBICHUS

Y CTHBIN KOHTPOJIb (MHAMBUyaJIbHbBIA 1
(POHTATLHBIN).
IMoaroroska cooOIIEHHH.

JleMOHCTpUpOBaHUE YMEHUS TOCTAHOBKH LIEJIeH
ACATCIIbHOCTH, HJ'IaHI/IpOBaHI/IH CO6CTB€HHOI>1
JEeITEIBHOCTH JJI TOCTHIKECHHUS MOCTABJIEHHBIX
ueﬂeﬁ, Hpe,Z[BI/IILGHI/IH BO3MOXHBIX pe3yJII>TaTOB
ATUX JAEHUCTBUH, OpraHU3alMi CAMOKOHTPOJIS U
OLICHKHU [OJIYYEHHBIX PE3YIbTATOB

IToxroroska coOOIIEHUH.
[ouck nnpopmarmu B HTEpHETE.

BOCITPUHUMATL 1 HAa OCHOBC IOJTYYCHHBIX 3HAHUU
CaMOCTOSITENILHO OLIEHUBATH HH(OPMAITHIO,
cozaepxartyrocs B coobmenussx CMU, Untephere,
HAYYHO-MIOMYJISIPHBIX CTAThsIX

[ToaroroBka cooOIICHMIA.
[Touck nuadopmanuu B HTEpHETE.

7.3 OneHOYHBIE CPEICTBA /ISl IPOBE/ICHUS TeKyllell aTTecTaluu

Texymmmii KOHTPOJIb TPOBOAUTCS B hopMe:
-(pOHTAIBHBIN OIPOC
-MHIUBUAYAIbHBIA YCTHBIA OMIPOC
-IIMCBMEHHBIA KOHTPOJIb

-TECTUPOBAHUE 10 TEOPETUYECKOMY MaTepuaisy

-npakThyeckas (JaboparopHas) pabora
-3anura pedepara
-3all[MTa BHITIOJIHEHHOTO 3aJ1aHusl,

®dopma [IpakTrueckuit Jlnunbie kaudecTBa Tpreper
aTTecTaluu Suanms Ymenns OITBIT (BIIAJICHUE) CTy/ICHTa OTCHOTHRIX
CpeACTB
YcTHbIH Kontpons 3Hanui OrneHka yMeHus Onenka HaBeIKOB | OnLeHka KontpomnbHsie
(MMCBMEHHBI) | MO ONpeAeneHHBIM pa3nu4atb paboThI ¢ CIIOCOOHOCTH BOTIPOCHI IO
oTIpoc 1o | mpobaemam KOHKPETHBIC JIUTEPaTYPHBIMH OTIEPaTHBHO U TeMaM
TeMaM HOHSTHUS HUCTOYHHKAMHU Ka4eCTBEHHO MPUIIAraroTcs
OTBEYaTh Ha
TIOCTaBJICHHbIE
BOIIPOCHI
Pedeparsr Kontpons 3nanui OrneHka yMeHus Onenka HaBbIKOB | OneHka Tewmsl
IO ONpPEAEIEHHBIM pa3nu4atb paboTHI ¢ CIIOCOOHOCTH K pedeparos
npobiemam KOHKPETHBIC JIUTEPaTYPHBIMH CaMOCTOSATENIBHOW | MpUIIArarTcs
HOHSTHUS UCTOYHHKAMHU paboTe 1 aHATH3Y
JUTEPATyPHBIX
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HCTOYHHUKOB

IIpaktudeckue | CMBICI IIOHATHIA: OnwceIBaTh U Hasbikamu: Ornenka Tembr paboT
(JrabopaTopHBI | €cTeCTBEHHOHAYYHOE | OOBSACHITH OTIMCaHUS U CIOCOOHOCTH MIPUIIAraroTCs
¢) paboThI SIBJICHUE, TUTIOTE34, CCTECTBCHHOHAYYH | OOBSICHCHUS OIEePaTUBHO U
3aKOH, TEOpH, bIC SBJICHUS U €CTECTBCHHOHAYYH | Ka4eCTBCHHO
BEIIECTBO, CBOIiCTBa TeT: BIX SIBJICHUH U pemarb
B3aMMOJICHCTBHE, OrneHuBaThH CBOVICTB TeI: MOCTaBIICHHEIC Ha
3HaHUE CTPOCHUSA BIIMSHUE OrneHnBaHUSA MPaKTUIECKUX U
KJIETOK, OCHOBHBIX XHUMHAYECKOTO BIIFISTHUS nab0paTOPHBIX
CIoco0oB 3arpsA3HEHUS XUMHYECKOTO paboTax 3ama4uu u
Pa3MHOXKEHUS OKpYy’Karomen 3arpsA3HEeHUS apryMEHTHPOBAThH
OpTaHU3MOB, Cpezbl Ha OKpY’Karomien pe3yIbTaTHI
CTamuil OHTOTEHEe3a | OpraHu3M cpensl Ha
Ha MpUMepe YeloBeKa U OpTraHu3M
YeNoBeKa, IPUYMH, | JAPYTHe KHUBEIC 4eNoBeKa U
BBI3BIBAIOIINX OpTaHU3MBI; IIpyTHeE KUBBIC
HapyIICHUS B AQHATM3UPOBATD U | OPTaHU3MBI;
pa3BUTHI OIICHUBATh aHanm3a u
OpTaHU3MOB. pa3nuJIHbIe OIICHUBAHUS
THITOTE3HbI Pa3IAYHBIX
MPOUCXOXKICHUS THITOTE3
JKU3HU Ha 3eMiie; | MPOUCXOXKICHUS
TIPOBOTUTH KHI3HH Ha 3eMIie;
OTIFICaHHue 0CO0el | MpoBemeHus
OJIHOTO BHIA 110 OIMCcaHus 0co0er
MOP(OJIOTHYECKO | OJHOTO BHAA MO
MY KPHUTEPHIO. MOP(OJIOTHIECKO
Omnmyathe My KPUTEPHIO.
THIIOTE3EI OT OTIMYMS THIIOTE36I
HAYYHBIX TCOPHUIL. OT HayYHBIX
Jlenats BBIBOZIBI HA | TEOPHIL.
OCHOBE Jlenats BBIBOZIBI HA
SKCIEPUMEHTATFH | OCHOBE
BIX TAHHBIX. SKCIEePUMEHTAIBH
TIpuBoauTh BIX JaHHBIX.
TPUMEPBI, [puBoauTH
TIOKA3bIBAOIIINE, TIPHMEPEI,
YTO: HAOTIOACHUS MOKa3bIBAOIIIHC,
Y OKCTIICPHUMCHT YTO: HAOIOCHUS
SIBIIFOTCSI OCHOBOW | W OKCIIEPUMEHT
JUTSI BBIIBIDKEHUS SIBIISTFOTCSI OCHOBOM
THIIOTE3 ¥ TEOPUH, | UL BBIIBIDKCHUS
TO3BOJIIIOT TUIOTE3 U TEOPHH,
TIPOBEPUTH TO3BOJISFOT
HCTHHHOCTh MIPOBEPUTH
TCOPETHIECKUX HCTHHHOCTh
BBIBOJIOB; TCOPETHICCKUX
€CTECTBCHHOHAYYH | BBIBOJIOB;
ast TeOpHS JIaeT €CTECTBEHHOHAYIH
BO3MOKHOCTB asi TeOpusL 1aeT
OOBSICHATD BO3MOXKHOCTB
W3BECTHBIC OOBSCHATB
SIBJICHUS TIPUPOJIBI | M3BECTHEIC
Y Hay4HbIC (PaKThI, | SBICHHS PHPOIIHI
Tpe/ICKa3hIBaTh Y HAyYHBIC (PaKTHI,
eIllc HeW3BEeCTHRIE | MPEACKA3hIBaTh
SIBITCHUS eI1e Hen3BECTHbIC
SIBIICHUST
TectupoBanue | KoHTpousb 3HaHMIA OrieHKa yMEHHS Onenka HaBbIKOB | OneHka Bompocet
IO OTIPE/ICICHHBIM pas3nnyarb JIOTHYECKOTO CHOCOOHOCTH MIPHJIAraroTCs
npobiemMam KOHKPETHBIC aHanm3a u OIEePaTUBHO U
TTOHSATHUS CUHTE3a IpHU KauyeCTBEHHO
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COTIOCTaBJICHUN OTBEYATh Ha
KOHKPETHBIX MIOCTaBIICHHBIE
TIOHATUI BOIIPOCHI

IIpumepHbIe BONPOCHI JJISA YCTHOI'O ONPOCA (KOHTPOJIBbHBIX padoT)

1.MeToabl IUTOJIOTHH

2. Knerounas teopus T. [lIBanna

3.OCHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIETOUHOM Teopun
4. XuMHU4€eCKHUE AIEMEHTBI KIIETKH

5. XuMH4€eCcKue BEIECTBA KIETKU

6.Bona u eé poinb B KJIeTKe

7. MuHepanbHBIE BEUIECTBA U UX POJIb B KIIETKE

8. YrieBoibl U UX POJIb B )KU3HEACITEIbHOCTU KIETKU
9.Jlunuapl 1 UX POJb B )KUZHEIEATEIILHOCTH KIICTKH
10. Ctpoenue u GyHKIIUHA OCITKOB

11. HykienHOBBIE KUCIOTHI

IIpuMepHBIe TeCTOBbIE 32/1aHUS
1. XopormaacTel UMEIOTCS B KIIETKaX:
A. COeTUHUTEILHON TKAaHU b. )KUBOTHBIX

B. XuBoTHbIX ¥ pacTeHuil . 3e1€HBIX KJIETKaX pacTeHUI

2.I'pynna o4eHb MPOCTHIX OPraHU3MOB, KUBYLIUX U PA3MHOKAIOLIUXCS TOJBKO B KJIETKaX

KUBBIX OPTAaHU3MOB U B KJIETKaX OaKTepHii, OTHOCATCS K :

A. dyKapuotam b. cune3enéHpiM (LIMaHusIm)

B. Bupyca I'. IIpokapuoram

3.0OpraHouibl, IPUCYTCTBYIOIME B KJIETKaX BCEX OPTaHU3MOB, COCTOSILIUE U3 IBYX
HEOJIMHAKOBBIX MO pa3Mepy CyObeMHHUIL:

A. neiikormactel b, pubocomel

B. Xpomocomsl I'. JIuzocomer

4.Yepes kaHaIbl 3TOM BaKHOM YaCTH KJIETKU OCYIIECTBIISIETCS TPAHCIIOPT BELIECTB B
KJIETKY U 00paTHO. ITO CBO€OOpa3HbIil Oapbep oOpasyerT:

A. nurockener b. nmonmucoma

B. Duponnazmartnueckas cetb . LluToruasmaruueckas MmeMOpaHa.

5. K nBymeMOpaHHBIM KOMITOHEHTaM KJIETOK OTHOCSITCS

A. Bakyone b.neiikormactsl

B. Pu6ocombl I'. JIuzocomsl

6. Y KakuX OpraHM3MOB I'€HETHUECKUH anmapar KIeTKH 00pa3oBaH eIMHCTBEHHOM
KOJIBIIEBOM XPOMOCOMOI?

A. XI1aMUIOMOHAIBI b.mrotHka 30510THCTOrO

B. TyGepkyné3Hoii manouku I".mansgpuiinoro napasura

7.I'erepo3uc — 310:

A. otnanénnas rubpuamzanus; b, MexXBUOBast THOPUIN3AINS;

B. 6muskopoacTBeHHOe ckpemuBanue; 1. Pa3Butre ruObpuaoB, modydeHHBIX MPU
CKpELIMBAHUN YUCTHIX JTUHUH.

8.. 'OMO3UIrOTHOCTH OPraHN3MOB MOKHO YCHJIUTD ITyTEM:

31



A.rerepo3uca; b. myranuii; B. nuaOpuausra.

9 . B cenbCcKOX035IIICTBEHHON PAKTUKE YAaCTO MPUMEHSIOT BETETATUBHOE PA3MHOKEHUE
pacTeHui, 4YTOOBI:

A. OBICTpee OIyYUTh B3POCIbIC PAaCTeHUS; b. MOBBICUTH UX YCTOWYHBOCTD K BPEAUTEISAM
B. monyuuts Beicokuii ypoxkait  I'. [IoBBICHTH YCTOHYHBOCTH K OOJIC3HSIM.

10. MaccoBsliii 0TOOp KaK METOJ CEJICKIIMU B OTIMYHE OT MHIANBUAYAIBHOTO 0TOOpA:

A. mpoBoautcs 1o peHoTHy; b. mpoBOIUTCS MO T€HOTHILY;

B. ucnone3yeTcsi mpu BOCCTAaHOBJICHUU YHCIEHHOCTH 3yOpOB;

I'. Ocob6eHHO IIMPOKO MPUMEHSIETCSI B PACTEHUEBOICTBE.

IIpumepHbIe BOMPOCHI 1JIsi KOHTPOJIS CAMOCTOATEIbHOM PadoThI:
1.3anonHuTe TabAULBI 10 TeME «XUMUYECKUE DIEMEHTHI KICTKU».
2.PoJib B KJIETKE HEOPTaHMYECKUX U OPraHUYECKUX BELIECTB.
3.buocunTes Oenka.
4.KierouyHast TEOpHS CTPOEHHS OPraHu3MOB. VICTOPHUS ¥ COBPEMEHHOE COCTOSHHE.
5. Xumuueckast OpraHu3anus KJICTKH
6.3amoHuTh TabNUIy «BUTaMUHBI».
7.BuocunTes Oenka.
8.KiteTounas teopust CTpOEHHs OPraHU3MOB.
9.VicTopust ¥ COBPEMEHHOE COCTOSTHHE.

10. ButamMuHbl, (pepMEHTBI, TOPMOHBI M HX POJIb B opranu3Mme. Hapymenus mpu ux
HEOCTATKE U N30BITKE

11. buonorndeckoe 3HauCHHE MUTO3a U MEHO3a.

12. becmionoe pasMHOXeHHUE, €ro MHOrooOpasue U MPakTUIECKOe MCIIOIb30BaHHE.

13. [Mos10BOE pa3sMHOKEHHE U €r0 OHOJOTHIECKOE 3HAUCHHE.

14. Bnusaue KypeHus, ymoTpeOJICHUWsl ajKorois W HApKOTHKOB DPOIUTEISIMH Ha
IMOpHOHANIBHOE pPa3BUTHE peOCHKA.

15. HacnenctBeHHbIe 00JIE3HU YENOBEKA, HX MPUYNHBI U TPO(UITAKTHKA

16. CoBpeMeHHbIE TpecTaBlieHHs 0 reHe u reHome. CooOmenne «[ eHeTnueckue
3aKOHOMEPHOCTH CEIICKIIUU»

17. Vuenne H.M. BaBunoBa 0 UeHTpax MHOrooOpasusi M IPOUCXOKIACHUS
KYJBTYPHBIX PACTCHHA.

18. bruorexHonorus, ee JOCTIKEHUS, TEPCIIEKTUBBI PA3BUTHS

19. [eHEeTHYECKUE 3aKOHOMEPHOCTH CEICKIIUH

20. Vuenne H.M. BaBunoBa 0 1eHTpax MHOroo0Opasusi H  IPOUCXOKICHHS
KYJBTYPHBIX PacTCHHH

21. buorexHosorus, ee NOCTHKEHHUS, IEPCIEKTUBBI Pa3BUTHSI

22. HIOTE3BI IPOUCXOXKACHHS HKUZHU

23. IlosiBiIeHHE MBICIIUTENIBHON JEATEIbHOCTH U YICHOPA3AEIbHON peun

24. DBOOIMOHHBIE (PAKTOPBI

25. Ucrtopus pazButus 3BOMOIMMOHHBIX uaei 10 Y. J[apBuHa

26. Cucrema npuposbl K. JInHHes U ee 3HaYeHUE 1)1 Pa3BUTHST OMOJIOTUH

27. Opomrormonnsie uaen JK.b. Jlamapka u ux 3HaYeHue Ui pa3BUTHSL OMOJIOTUN

28. IIpeanoceuikyu BOSHUKHOBEHHUS 3BOIOLMOHHOM Teopun Y. /lapBuHa

29. CoBpeMeHHBIE MPEJICTABIICHHS O MEXaHU3MaX M 3aKOHOMEPHOCTSIX SBOJIIOLIUN

30. 3anonaHuTh TabaHIbl «Pa3BuTHE XKU3HU Ha 3emiie», «UeaoBedecKue pachi».

31. CocraBuUTh CXeMy Iepe/iaud BEIIECTB M SHEPTUH (IIeTIei MUTaHMs).

32. CpaBHHTENbHAS XapaKTEPUCTHKA MPUPOIHBIX 3KOCUCTEM H arpo3KOCHUCTEM CBOCH
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MECTHOCTH.
33. HccnenoBanre n3MEeHEHUH B DKOCUCTEMAX Ha OMOIOTHUECKUX MOJEIISX.

7.4 OuneHouyHble cpeacrea IJist NPpOBECACHUA l'[pOMe)KYTO‘{HOﬁ arTrecraluu
HpOMe)KYTO‘IHa}I aTTeCTanusi

. JInunble ITpumepst
®dopma [IpakTrueckuit
3HaHuA Ymenus KagecTBa OIIEHOYHBIX
aTTecTaluu OITBIT (BJIAJICTH)
CTyZAEHTa CpencTB
Huddepenun | Konrpois OneHka ymMeHus O1eHKa HaBBIKOB Onenka Bomnpocsr:
POBaHHBIN 3HaHUsS 0a30BBIX | MOHMMATh JIOTHYECKOTO CIIOCOOHOCTH
. MPHUJIAraroTCs
3ayer TIOJIO’KEHHUH B CICIIHATBHYIO COTOCTABJICHUS U rPaMOTHO U
obmacTa TEPMHUHOJIOTHIO XapaKTepUCTUKH YEeTKO M3JIarath
Ouooruu 00BEKTOB MaTepuai
OrneHka yMeHUs O11eHKa HaBBIKOB Or1eHka Bamaun
pelaTh TUTIOBBIC JIOTHYECKOTO CIIOCOOHOCTH MIpUJIararoTces
3a]aud B 00JIACTH | MBINUICHUS TIPU TPaMOTHO U
poQeCCHOHANBHO | PEIICHHH 3a/1ad B YETKO M3JIarath
i esiTeNIbHOCTH obmactn XOJI PelICHHUs
npodeccnoHabHON | 3amad B obOnacTu
JIESITeTbHOCTH npodeccroHanb
HOM
JeSITeTbHOCTH U
apryMCHTHPOBA
Th PE3yJbTATHI

7.4.1 IlpumepHbIe BONPOCHI 115 POBeieHUs (P epeHIHPOBAHHOIO 3a4eTa

1. Ponb 6MONOTHYECKUX TEOPUid, UeH, rTHnoTe3 B (POPMUPOBAHUU
€CTECTBEHHOHAYYHOU KapTHUHBI MUpa.

2. CyIIHOCTb )U3HU U CBOMCTBA KUBOTO.

3. YpoBHU OpraHu3alUU KU3HU.

4. Xwumnueckuil coctaB kieTku. Heoprannueckue Bemectsa. Oprannueckue
BelecTBa. JIUMuabl U yriaeBobl.

5. Opranuueckue BeniecTBa kieTku. beiaku. HykiienHoBble KUCTOTHI.

6. Opranouasl kieTku dykapuoT: DIIC, knerounas meMOpaHa, anmapat
l'onpxu, JTM30COMBI, MUTOXOHIPUH, TUIACTUBIL.

7. Kuerounoe siapo: sanepHas 000J104Ka, IAESPHBIN COK, SIPBIIIKO, XPOMATHH

8. Xpomocomsl. Aapo 00s3aTenbHBI KOMIIOHEHT KJIETOK 3YKapHOT.

9. CrpoeHue U (QPYHKIIMH XPOMOCOM. 3HAUEHHE MMOCTOSIHCTBA YKcia U POpMbI
XPOMOCOM B KJIETKaX.

10. TlpoxapuoTnyeckas KIeTKa.

11. Pa3MHOXEHUE Ba)KHEHIIEE CBOMCTBO KMBBIX OPraHU3MOB.

12. TlonoBoe u Gecrosioe pa3MHOKEHHUE.

13. Meiio3. O6pazoBaHue MONOBBIX KIETOK U OIUIOAOTBOPEHHE.

14. DmOpuoHaNbHbIN 3Tan oHTOreHe3a. OCHOBHBIE CTAAUH SMOPHUOHAIBLHOTO
pa3BUTHSL.

15. T'enetrika Hayka O 3aKOHOMEPHOCTSIX HACIIEICTBEHHOCTH U U3MEHUHNBOCTH
opranu3moB. [ .MeHaenp 0CHOBONOJIOKHUK TEHETHKH

16. 3akoHbl reHeTukHy, ycranoBiaeHHble [.Mennenem. MoHnorubpunoe
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17. JluruOpuaHoe CKpeluBaHue

18. XpomocoMHas Teopus HacleCTBEHHOCTH. B3anmoielicTBiE Te€HOB.

19. T'eneruka nosa. CuernjieHHoe ¢ 0JIOM HaclleJJOBaHHE.

20. 3HaueHuUe TEHETUKH IS CENISKIINKA U MeTUITMHBL. HaciencTBennbpie 601e3H1
YeJI0OBeKa, X MPUINHBI U TPOPUIAKTHKA.

21. KoHuenius BUJa, €ro KpUTEPUH.

22. Tlonynsuusi — CTPYKTypHasi €IUHUIA BUAA U SBOJIOIUH.

23. JIBwxymiye CUibl SBOTIOLHH.

24. CunteTnyeckas TeOpHUs SBOTIOLIHH.

25. MUKpO3BOJIOIHA.

26. CoBpemeHHbIe npeacTaBiieHus o Buaooodpazosanuu (C.C.UeTBepukos,
N.N.IImanbrayseH).

27. MakposBomtonusi. Jloka3aTenbcTBa SBOIIOIUY.

28. Coxpanenue 6MOIOTMYECKOT0 MHOIO0Opa3Hs Kak OCHOBA YCTOMYHUBOCTH
O6rochepsl U MPOTPECCUBHOTO €€ PA3BUTHSI.

29. Ilpyu4yrHbBI BEIMUPAHUS BUOB.

30. OcHoBHbBIE HAIIPABJICHUS SBOIIOIMOHHOTO MpOTpecca.

31. buonoruueckuii nporpecc U OMOJIOTNYECKUN perpecc.

32. Dxosorus kak Hayka. OCHOBHBIE 3aKOHBI IKOJIOTHH.

7.4.2 Bonpochl 1Sl IPOBeIeHUs IK3aMeHa
He npenycmorpeno.

7.4.3 Ilpumepsl 3a1a4 HA IK3aMeH

He npenycmotpeHo.

8 JONNOJIHUTEJIBHOE OBECIIEYEHUE JUCHUITJIMHBI

bakrepuanpHas KieTka orpaHuveHa 000J04YKoW. BHYTpeHHHI coil 000J0YKH MpeACcTaBICH
[UTOIIa3MaTH4Yeckoli MeMOpanoit (1), Hax KOTOpOM HAaXOMUTCS KJIETOYHas CTeHKa (2); Hax
KJICTOYHOW CTEHKOW y MHOTHX Oaktepuidi — cnm3ucrtas kamcyia (3). CtpoeHue u QyHKIIUH
[IUTOIUIA3MAaTHYECKOM MeMOpaHbl JYKapUOTHYECKOW M  IMPOKAPHOTHUECKOW KIIETOK He
ornuyaroTca. MeMmOpaHa MOXKET 0Opa3OBBIBaTh CKJIAJKU, Ha3biBacMbie Me3ocoMaMu (7). OHu
MOTYT UMETh Pa3Hyl0 GopMy (MEIIKOBHIHBIC, TPYOUaThIe, IUTIACTUHYATHIC U JIP.).

Ha moBepxHocTu Me30coM pacrnojaratorcsi hepMeHThl. Kierounas cTeHka ToscTasi, IUIOTHaS,
KECTKasi, COCTOMT W3 MypeuHa (TJIaBHBI KOMIIOHEHT) M JPYIMX OpPraHMYeCKHX BEIIECTB.
Mypenn mnpencraBisier co00il MPaBHIBHYIO CETh M3 MapaUICTbHBIX MOJIMCAXAPUIHBIX IENeH,
CIIUTBHIX APYT C APYroM KOPOTKUMH OENKOBBIMH IleroykaMu. B 3aBHUcHMOCTH OT ocoOeHHOCTEH
CTPOECHMS KJIETOYHOU CTEHKHU Oaktepun MO/Ipa3AeIsAoTCs
Ha rPaMIOJIOKUTEIbHbIE (OKpallIUBalOTCT 1no  ['pamy) ©W  rpamorpuuarte/bHble (HE
OKpaIIMBalOTCs). Y TpaMOTPULIATENbHBIX OaKTepHil CTEHKa TOHBIIE, YCTPOEHA CIOXKHEEe U Hajl
MYpPEUHOBBIM CIIOEM CHapyXH HMMeEEeTCsl CJIOW JIMMUIO0B. BHyTpeHHee MpoCTpaHCTBO 3aMOJHEHO
nuTornaazMoil (4).I'eneTndeckuii MaTepuan npeacTaBieH KosblieBbiIMU Monekyiaamu JIHK. Otu
JIHK MOXHO YCJIIOBHO pa3feNuTh Ha «XpOMOCOMHBIE» U IIa3MUHbIE. «XpomocomHas» JITHK (5)
— OJIHa, TpUKpeIyieHa K MeMOpaHe, COJEpKHUT HECKOJIBKO ThICSY TEHOB, B OTJIMYHE OT
xpomocomHbix JIHK sykapuoTr oHa He NMHEWHas, HE CBsS3aHa ¢ OelkamMu. 30Ha, B KOTOPOM
pacnonoxkena 3ta JIHK, Ha3biBaercs HykJaeonaom. IlnazMuabl —  BHEXPOMOCOMHBIE
reHeTHYeCKre 3JeMeHThl. [IpeacraBmsitor coboit HeOombiue koibleBble JHK, He cBsizaHbl C
OenkamMH, HE MPHUKpPEIUIEHBI K MeMmOpaHe, cojepxaT HeOOJbIIoe 4Yuciio TreHoB. KommuecTBo
MJIa3MHJT MOKET OBITh pasnnuHbiM. Hanbosiee M3ydeHsl TUIa3MUIbI, HECylue HHPOpMAI 00
YCTOMUMBOCTHU K JIEKapCTBEHHBIM mpemnaparam (R-dakrop), npuHMMaronye yyactue B MOJI0BOM
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mporiecce  (F-gakrop).  I[lmasmmpma,  cmocoOHast ~ OOBEOWHSTHCS € XPOMOCOMOM,
Ha3bIBACTCSINMUCOMOM.

B OakrepuanbHOM KJIETKE OTCYTCTBYIOT BCE MEMOpaHHbBIE OpPIraHOMJbl, XapaKTEpHbIE IS
9YKapUOTUYECKOM KJIETKH (MUTOXOHApUH, mnactuabl, DIIC, annapat I'onbmku, TM30COMBI).

B muromazme Gakrepuii HaxonsaTcss pubocombl 70S-tumna (6) u Brimouenus (9). Kak mpaswuiio,
pubocombl cobpanbl B monucombl. Kaxmas pubocoma cocroutr u3z Manou (30S) u Gonbioit
cyosenuuu (50S). @ynkuus pubocoM: cOOpKa MOTUNENTHAHONW IEMOYKH. BKIIOUeHHUs] MOTYT
OBITH TPEJICTABIICHBI TIBIOKAMU KpaxMaJa, TIMKOTeHAa, BOTIOTHHA, JTUITHIHBIMHA KATUISIMU.

Y wMHorux Oaktepuii umerotTcs KryTuku (10) wmmam  (pumopum) (11). XKrytuku He
OrpaHUYEHBI MEMOPaHOW, UMEIOT BOJHUCTYIO (OPMY M COCTOST M3 CPEepHUECKUX CYyObEIUHHUIL
Oenka (rarenuHa. TH CyObETUHHIIBI PACIIOIOKEHBI IO CIIUPAIN U 00Pa3yIOT MOJIBIA LUIHHID
muamerpoM 10-20 HM. XXryTuk nDpokapuoT MO CBOEH CTPYKType HAlOMHUHAET OJHY W3
MHUKPOTPYOOUEK 3YKapUOTHUYECKOTO KI'yTHKa. KOolMM4yecTBO M pacmoioKeHue KI'YTUKOB MOXET
ObITh pa3nuuHbIM. [IUTM — mpsiMble HUTEBUIHBIE CTPYKTYpPHI Ha MOBEpXHOCTU OakTepuil. OHU
TOHBILIIE M KOpOY€ XI'yTUKOB. [IpencTaBistoT coOOi KOpOTKHE IOJIble HWJIMHAPHI K3 Oenka
mwinHa. [Iunu cimykaT UIs IpUKperieHus: 0akTepuil k cyOcTpary u apyr K apyry. Bo Bpems
KOHBIOTAIlMM  00pa3yroTcst ocoOble F-muiay, 1O KOTOPBIM — OCYHIECTBISIETCS — Iepeaada
TEHETUYECKOTO MaTepHasia OT OJTHON OaKTEpHUATBbHOM KJIETKU K IPYTOM.

Cnopoodpa3oBanue y 6akTepuii — croco0 mepexuBaHUs HEOIAronpUATHBIX yclIoBHid. Criopsl
dopMupyroTCs OOBIYHO MO OJHON BHYTPH «MaTEPHHCKOM KJICTKH» M HAa3BIBAIOTCS YHJIOCIIOPAMH.
Criopsl  0071a1a10T BBICOKOW YCTOMUMBOCTBIO K paJHalldH, SKCTPEMaJbHBIM TEMIIEpaTypaM,
BBICYIIMBAHHIO U IPYTUM (PaKTOpaM, BHI3BIBAIOIIINM THOEITb BETeTaTUBHBIX KIETOK.

PasmHoskenue. baktepun pa3MHOXKAIOTCA OECHOJIBIM CITOCOOOM — JIEJICHHEM «MaTePUHCKOM
kieTkn» HajBoe. [lepen nenennem npoucxogut pernkanus JHK.

Penko y GakTtepuii HaOJIFOMaE€TCS TTOJIOBOM MPOIIECC, TPH KOTOPOM MPOUCXOIUT PEKOMOMHAIIUS
reHeTudeckoro marepuana. Cieayer MOAYEpPKHYTh, YTO Yy OakTepuil HUKOT/A HE 00paszyroTcs
raMeThl, He MPOMCXOJUT CIUSIHHE COJIECPKUMOro KIETOK, a mMmeeT mecto mepeaada JHK ot
KJIETKH-JIOHOpA K KIIETKe-penunueHTy. Paznuuaror Tpu cnocoba nepenaun JJHK: xonbroramus,
TpaHcopmalys, TpaHCIYKIHUS.

Konbloranusi — ofHOHANpaBlIeHHbIH NEepeHoC F-masMuapl OT KIETKU-IOHOpAa B KIETKY-
pELUNUeHTa, KOHTaKTUPYIOUIMX Ipyr ¢ napyrom. [Ipm sTom OakTepuu cOeIUHSIOTCS IPYT C
apyrom ocoOsiMu  F-musimu  (F-pumOpusiMu), mo kanamam kotopbix ¢parmentsl JJHK wu
nepeHocsaTcs. KoHbproramuioo MOXXKHO pa30WTh Ha cienyromue aTambl: 1) packpyunBanue F-
MJIa3MHJIbI, 2) MPOHUKHOBEHUE OAHOW M3 uemned F-mimasmuasl B KiIeTKy-peuunuenta uyepes F-
MWII0, 3) CHHTE3 KOMIIEMEHTapHOM 1enu Ha matpulie oanouenodyeunor JIHK (mpoucxonut kak
B kietke-aoHope (FY), Tak u B kierke-peuunuente (F)).

Tpancpopmanusi — opHoHanpaBieHHBIH nepeHoc ¢(parmentoB JIHK or kinerku-moHOopa K
KJIETKE-PELUNINEHTY, HE€ KOHTAKTUPYIOIIMX ApPyr C ApyroM. Ilpm 3TOM KieTka-AOHOp WU
«BbIIENsET» U3 cebst Hebonbmoi ¢pparment JIHK, wim JJHK monmagaer B OKpyKawIiyio cpemy
mocie rudenn dSToM KieTku. B mob6om ciywae JIHK akTtuBHO moriomaercss KIETKOM-
PELMITUEHTOM U BCTPAUBACTCSA B COOCTBEHHYIO «XPOMOCOMY>.

Tpancayxkumss — mnepenoc ¢parmenta JIHK oT KiIeTku-moHOpa K KIETKE-PEHUNHUEHTY C
MOMOIIBI0 OaKTeprodaros.
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JIMCT

M3MEeHeHHI pabouell yueOHOI MPOrpaMMBbl 1O AUCITUTUINHE

b/1.08 buonorus

JloToIHEHNSI U U3MEHEHMS], BHOCUMBIE B pa0OUyI0 IPOrpaMMy JUCIUILUIMHBI

OcHoOBaHUS BHECEHHUS
JIOMIOJIHEHNH 1 N3Me-
HEHUU

Paznen PII/I, B KOTOPBIN BHO-
CATCS U3MEHEHUS

ConepxaHue BHOCUMBIX J10-
MMOJHEHUHN, N3MEHEHUM

[Ipennoxenue paboTo-
aaTens

IIpennoxenne cocra-
BUTEJIS IPOTPAMMBI

Jpyrue ocHOBaHUsA

Ilepeyens pekoMeHyEMOH JIH-
TepaTypsbl (IYHKT 5)

OOHOBIIEHUE NIEPEYHS JTH-
TEPaTypHI

CocraBuTelnb: penoiaBaTeab

N.T. KoporeHnko

MMOAIHCH

VYTBepikieHa Ha 3aceaHiH [IMKJIOBON KOMUCCUU 0011e00pa30oBaTeIbHbIX JUCIUILIUH
npoTokoa Ne 9 ot «28» mas 2018 .

[Ipencenarens npeAMETHON (LIMKIIOBOW) KOMUCCHHU
00111e00pa30BaTeIbHBIX JUCITUTIIINH

Havansauk YMO ¢dunuana

3aBemyromas 6nbaroTekoi prnana

I'.B. [[letnnuna

«28» maa 2018 1.

A.C. JlemueHko
«29» mas 2018 1.

M.B. ®ypanpko

Hauansauk UBL] (mporpamMmmHO-uH(bOpMaIMOHHOE

oOecrieueHre 00pa3oBaTeIbHON MPOrPAMMBbI)

«29» mag 2018 .

B.A. Tkauenko
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