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|. Ilnanupyemblie pe3yibTaThl 0CBOEeHHS y4eOHOro npeamera «buonorus»
B pesynbpTaTe OCBOEHHS MPEAMETHOTO COJEpKAHHUS Kypca OHOJIOTHS Y
oOydJaronuxcst Ipeanonaraerca gopmuposeanue YHUBEPCAIbHBIX  YUEOHBIX
Oeiicmeuil (pETyJIATUBHBIX, TO3HABATEIbHBIX, KOMMYHUKATHUBHBIX, TMYHOCTHBIX):

PeryasitTuBHbie:
. YMEHUE IJIAHUPOBATh NOCIEA0BATEIBHOCTD JEUCTBAM [T JOCTUKECHUSAKAKOM-
JINOO IIENH;
. YMEHHME pelaTh 3aJauyd, OTBETOM [JI1 KOTOPBIX SBJSAETCS OIKCAHUE

MOCIIEA0BATEILHOCTH ICUCTBUN HA €CTECTBEHHBIX M (POPMANIBHBIX S3bIKAX;

. YMEHUE BHOCUTH HEOOXOIHUMBbIE JAOMOIHEHUS U U3MEHEHHUS B IUIAH U CIOCO0
JEHCTBYS B Cllydae pPacXOXICHUs HAdajlbHOIO IUIaHA (WJIM 3TaJOHA), PEATLHOTO
JEUCTBUSA U €ro pe3yJIbTara,;

. YMEHUE UCTOJIb30BaTh Pa3JIMUYHbIE CPEICTBA CAMOKOHTPOJIS.
Ilo3naBaTejibHBIE:
. YMEHHUE BBIJEIATh, Ha3bIBaTh, YHTaTh, OIKCHIBATH OOBEKTHI pPeaTbHOMI
JICUCTBUTEIILHOCTH,
. yMEHHUE OOBSICHSATH B3aUMOCBS3b IEPBOHAYAIIBHBIX MOHSITHH M OOBEKTOB C
peaIbHOU AEHCTBUTEIBHOCTHIO;
. yMEHHE CcO37aBaTh HWH(OOPMAIIMOHHBICE MOJICIM OOBEKTOB,  SBJICHUH,

IIPOLIECCOB M3 pa3HBIX O0JacTeil 3HaHUW Ha €CTECTBEHHOM, (hOPMAIIM30BAHHOM H
bopMaTbLHOM SI3BIKAX;

. YMEHUE BBIIEIATH MH()OPMAIMOHHBIN aCHEKT 3a/1a4i, ONEPUPOBATH TaHHBIMH,
UCIIOJIb30BaTh MOJEIb PELICHUS 3a/1a4H;

. (opMUpOBaHKE CUCTEMHOTO MBIIIJICHHUS;

. (opmMHpoBaHrEe OOBEKTHO-OPUEHTUPOBAHHOTO MBIIIUICHHUS;

. (dopmupoBanre GOpPMaTbLHOTO MBIILIEHUS — CIIOCOOHOCTh MPUMEHATD JIOTHKY
IIPU peIIEHNU MH()OPMAITMOHHBIX 33/1aY;

. (opMupOBaHHE KPUTUYECKOTO MBIIIJIEHUS — CHOCOOHOCTh YCTaHaBIUBATh
IIPOTUBOPEYHE, T.€. HECOOTBETCTBUE MEKTY JKEJIAEMBIM U IECTBUTEIILHBIM.

KomMmmyHukaTuBHBbIE:
. YMEHHE OIpEAesaTh HaumOoJee pPAlMOHAIBHYI I0CIIEI0BATEIHOCTD

JEHCTBHIM 10 KOJUIEKTUBHOMY BBIITOJIHEHUIO YUeOHOM 3a/1a4H;

. YMEHHME CaMOCTOSITEJIBHO OLIEHMBATh CBOKO JEATENIBHOCTh U JEATEIBHOCTD
YIEHOB KOJUIEKTHBA;

. YMEHHE HCIIOJIb30BaTh MOHOJIOT U JUAJIOT JJIS BBIPAKEHUSA U JOKA3aTEIbCTBA
CBOCH TOYKM 3pEHMS, TOJEPAHTHOCTH, TEPIUMOCTH K YYXKOMY MHEHMIO, K
IPOTHUBOPEUYUBON HH(POPMALIUK;



(opMupoBaHrue yMEeHUH BbIOOpPA, HOCTPOEHUS U UCIOJIb30BAHUS a/IeKBAaTHON
MH(GOPMALMOHHON MOJEIH JIs IEpejaul CBOUX MBICIIEH CpPEeACTBAMH €CTECTBEHHBIX
U GOopMaJbHBIX S3BIKOB B COOTBETCTBUU C 33/1a4aMU M YCIOBUSAMH KOMMYHHUKAIIUH;

YMEHHE UCIOJIb30BaTh MHPOPMALIUIO C YUETOM STUYECKUX U TPABOBBIX HOPM;

dopMupoBaHrUE YMEHHI HCIIONb30BAHHUS HPOHHH, CAMOMPOHHH M IOMOpa B
polecce OOIIECHHUS.

JInyHOCTHBIE:

(dopMupOBaHUE MOHATHS CBSA3H PA3IUYHBIX SBJICHUIM, MPOLIECCOB, OOBEKTOB C
MH(POPMALIMOHHOH J1€ATEIbHOCTBIO YEJIOBEKA;

(opMupOBaHHE  KPUTHYECKOIO  OTHOLIEHUS K  HMHpoOpManuu U
M30MpaTeIbHOCTH €€ BOCIIPUATHS;

yBaKEHUA K HHGOpPMAMM O YacTHOM JKM3HM M HUH(POPMALMOHHBIM
pe3ynbTaTam JIeSTeIbHOCTU APYTHUX JHOJEH;

OCHOB MPaBOBOH KyJIbTYpHI B 00J1aCTH UCNOIb30BaHUS HHPOPMAIIHH;

(opMHpOBaHHME HABBIKOB CO3JaHUS W MOJJIEPNKKA HHIMBHIYyaIbHOU
MH()OPMAIMOHHOW Cpe/bl, HAaBBIKOB OOECHEYEHHUS 3aIUThl 3HAYUMOM JIMYHOM
uHpopmanuu, (QopMUpPOBAaHME YYBCTBA OTBETCTBEHHOCTH 3a KadyeCTBO JIMYHOMN
MH()OPMATMOHHOW CpeAbL;

(opMHpOBaHME YMEHHSI OCYLIECTBISATH COBMECTHYIO HWH()OPMAMOHHYIO
NEeSATENbHOCTh, B YACTHOCTH, MPU BBHINOJHEHUU Y4YEOHBIX 3aJaHUM, B TOM YHCIIE
MIPOEKTOB.

Otn Y'Y /I 103BOJSIOT JOCTUTATh HPEOMEMHbIX, MEMANPEOMEMHBIX UTUYHOCHHBIX
pe3yiomamog:

JIuunocmmuuie pe3ynvmamost 0OCBOCHUS OUOJIOTHU:

1) 3HaHME OCHOBHBIX MPUHIIMIIOB U MPABUJI OTHOIICHUS K KHBOH MPHPOJIC, OCHOB
3I0pPOBOTO 00pa3a »KU3HU U 3I0POBhecOEpEraronux TeXHOJIOTHil;

2) peanu3aius YCTAaHOBOK 3I0pOBOI0 00pasa KHU3HH;

3) chopMHPOBAHHOCTH MMO3HABATEIILHBIX UHTEPECOB U MOTHBOB, HANIPABJICHHBIX HA
M3Y4YEHUE JKUBOW NPUPOAbI; MHTEIUIEKTYaJIbHBIX YMEHHWH (IJOKa3blBaTh, CTPOUTH
paccykJIeHus, aHAIU3UPOBaTh, CPABHUBATb, JAEJIATh BBIBOABI U JIP.); ICTETUYECKOTO
OTHOUIEHUS K )KUBBIM OOBEKTaM.

Memanpeomemmnuie pe3ynbmampl OCBOSHUS ONOJIOTUU:

1) oBnajsieHHe COCTABJISIFONIMMU HCCIICAOBATEIbCKOM U MPOCKTHOW ESTEIbHOCTH,
BKJIFOYAsi yMEHUS BUJIETh MPOOJIEMY, CTABUTH BOMPOCHI, BBIIBUTAaTh TMIIOTE3bI, 1aBaTh
ompeneneHus  MOHATUSAM,  KilaccuuuupoBaTh,  HaOdOAaTh,  MPOBOIUTH
AKCIIEPUMEHTHI, JeNiaTh BBIBOJBI W 3aKIIOYEHUS, CTPYKTYpUpOBaTh Marepual,
OOBSICHATH, I0Ka3bIBaTh, 3aIIHUILATH CBOU UIIEH;

2) yMeHHE pPabOTaTh C Pa3HBIMM HCTOYHMKAMH OHMOJIOTUYECKON HH(MOpMAIUK:
HaXOJUTh OMOJIOTMYECKYI0 MH(OPMAIUIO B PA3IMUHBIX HICTOYHUKAX (TEKCTE



y4eOHMKa, HAy4YHO-TIOMYJSIPHOM JUTEpaType, OHOJIOTHUYECKUX CJIOBApsAX W
CIIPaBOYHUKAX), AHATU3MPOBATh M OIEHUBATh HMHQPOpPMALUIO, MPEoOpa3oBbIBATH
nH(pOpMaIUio U3 0HOHN (GOPMBI B APYTYIO;
3) crlocOOHOCTH BHIOMPATh ICJICBBIC M CMBICJIOBBIC YCTAHOBKH B CBOMX JCHCTBUSX U
MOCTYIKAaX MO OTHOILIEHUIO K )KUBOU MPUPOJIE, 3J0POBbIO, CBOEMY U OKPYKAIOIIUX;
4) yMeHHE aJIeKBaTHO WCIIOJNB30BaTh pPEUCBBIE CpPEIACTBA JUIA JUCKYCCHH U
apryMeHTallud  CBOEH  TMO3WIMM, CpPaBHUBATh  pa3Hble TOYKH  3PEHUS,
apryMEHTUPOBATh CBOIO TOUKY 3PEHUS, OTCTaUBAaTh CBOIO TO3UIIHIO.
IlIpeomemmnuwie pe3ynvmampl OCBOCHHS OUOJIOTHU:

B mo3HaBaTenbHOM (MHTEIIIEKTYaIbHON) cdepe:
* BBIJICIICHUE CYILECTBEHHBIX MIPU3HAKOB OMOJIOTUYECKUX 00BEKTOB
(OTITUYUTENbHBIX MPU3HAKOB KUBBIX OPraHU3MOB; KJIETOK U OPTaHU3MOB PACTEHUH,
KUBOTHBIX, TPUOOB M OakTepuil; opraHu3Ma YeJIOBEKa, BHUIOB, DKOCHUCTEM;
onocdeprl) u mporeccoB (0OMEH BEUIECTB M NPEBPAIICHUE HEPrUH, NMUTAHUE,
NbIXaHWE, BBIJICJIICHUE, TPAHCIOPT BEIIECTB, POCT, pPa3BUTHE, pPa3MHOKEHHUE,
PEryJIALus KU3ZHEAEATEIbHOCTH OPraHru3Ma; KPyroBOPOT BEILECTB U MPEBPAILCHUE
SHEPTUU B IKOCUCTEMAX);
* MpPUBEJICHUE  JIOKA3aTEIbCTB  (apryMeHTalus)  poJACTBAa  4YelioBeKa ¢
MJICKOTUTAIOIUMH KUBOTHBIMH; B3aMMOCBSI3M UEJIOBEKA U OKPYKAIOLIECH CPEbl;
3aBUCUMOCTH  370POBbS  4YEJIIOBEKAa OT COCTOSIHUS  OKPYKAIOIIEH  cpenbl;
HEOOXOJIMMOCTH 3aIUTHl OKPYXAIOIICH Cpeibl; COONIOACHUS MEp NPOPUIAKTUKU
3a0071€BaHUM, BBI3BIBAEMBIX PACTCHUSMH, >KUBOTHBIMHU, OaKTEepUsIMU, IpuOaMu U
BUpyCaMH, TpaBMatu3Mma, crpeccoB, BUYU-undexuun, BpeaHbIX MNPUBBIYEK,
HApYUIECHUSI OCAHKH, 3pEHUS, CITyXa, MHPEKIIMOHHBIX U MPOCTY/IHBIX 3a00JI€BaHUM;
* K1accuUKaIKs — ONPEACIICHUE MPUHAJICKHOCTH OUOJIOTHYECKUX OOBEKTOB K
OTPE/ICICHHOW CUCTEMATUYECKOUN TpymIe;
* 00BCHEHUE POJIK OUOJIOTHUU B IPAKTUUECKOMN AESATETLHOCTH JIIOJICH; MeCTa U pOJIH
YyeJIoBeKa B MPUPOJIC; POJCTBA, OOIIHOCTU MPOUCXOKICHUS U IBOJIIOIUM PACTEHUM
U KUBOTHBIX (HA MPUMEpPE COMOCTABIEHUS OTACIBHBIX TPYIM); POJIU PA3THUUHBIX
OpraHU3MOB B JKM3HU YEJIOBEKAa; 3HAYEHUs OMOJOTUYECKOTO pa3sHOOOpasus s
coxpaHeHusi Ouocdepsbl; MEXaHM3MOB HACJIEICTBEHHOCTH U HW3MEHUYMBOCTH,
MPOSIBJIICHUSI HACJCACTBEHHBIX 3a00JIeBaHUN Yy 4YEJIOBEKa, BUA000pa30BaHUS U
PUCIIOCOOJICHHOCTH;
* pa3IMYeHUE Ha TaOIMIaX YacTel U OPraHOU I0B KJIETKH, OPTaHOB U CUCTEM OPraHOB
YeJIOBeKa; Ha JKUBBIX O0OBEKTaX M TaOJUIlaX — OPTraHOB IIBETKOBOTO PAaCTEHUS,
OpPraHOB M CHUCTEM OpraHOB >KUBOTHBIX, PACTEHUI PA3HBIX OTHAEJIOB, >KUBOTHBIX
OTJICTTLHBIX THIIOB U KJIACCOB; HauOoJee pacpoCTPAaHEHHBIX PACTEHUN M IOMAITHUX
KUBOTHBIX; ChEIOOHBIX M SJOBUTHIX TPUOOB; OMACHBIX JIJISI YEJIOBEKAa PACTECHUU U
KUBOTHBIX;



* CpaBHEHHE OHMOJIOTMYECKHX OOBEKTOB M TPOIECCOB, YMEHHE JeNaTh BBIBOJABI U
YMO3aKJIFOUCHHSI HA OCHOBE CPaBHEHUS;

* BBISIBJICHUE W3MEHYMBOCTH OPTraHU3MOB; MPHUCTOCOOJICHUI OPraHU3MOB K Cpejie
oOWTaHUS, TUIIOB B3aWMOJCHCTBHUS Pa3HBIX BHJIOB B JKOCHCTEME; B3aWMOCBS3EH
MEXIy OCOOCHHOCTSIMH CTPOCHHMS KJIETOK, TKAHEH, OpraHOB, CHCTEM OPTaHOB U UX
byHKIIUAMH,

* OBJIQJICHUE METOJaMU OWOJOTMYECKOH HayKH: HaOMIOJeHNEe ¥ OIHCaHHE
Owonormueckux  OOBEKTOB W MPOIIECCOB;  IOCTAHOBKA  OWMOJIOTHMYECKUX
AKCIIEPUMEHTOB U OOBSICHEHHUE UX PE3yJIbTATOB.

2. B 1IeHHOCTHO-OpUEHTAITMOHHOH cdepe:

* 3HAHWE OCHOBHBIX MPaBUJ TIOBEJACHHS B MPHUPOJIE M OCHOB 37I0POBOTO oOpasa
KHU3HU;

* aHANW3 U OIICHKA MOCJIEJCTBUNA JEATEIBHOCTH YEJIOBEKA M TMPHUPOJIC, BIUSHUS
(daKkTOpOB prCKa Ha 3JJ0POBbE YEIOBEKA.

3. B cdepe TpyaoBoii nesaTenbHOCTH:

* 3HaHHE U COOJIIOJICHUE MTPaBWII PaOOTHI B KAOMHETE OMOJIOTHY;

* coOIoICHUE MPaBWII PAOOTHI C OMOJOTUYECKUMH TIPUOOpaMH U MHCTPYMEHTaMU
(TpemapoBaIbHBIC UTJIBI, CKABIICITH, JTIYITbI, MUKPOCKOTIBI).

4. B cdepe pusndeckoil 1eaTenbHOCTH:

* OCBOCHHE TPHEMOB OKa3aHUS TIEPBOW IOMOINM TPH OTPABJICHHUH STOBUTHIMH
rpubamMu, pacTeHUsSMHU, YKycaxX >KHBOTHBIX, NMPOCTYAHBIX 3a00JIEBaHUAX, O0XKOTaX,
0OMOPOKEHHUAX, TpaBMax, CIIACEHUM YTOIMAIOIIEro; PaIllMOHAILHON OpraHu3aluu
TpyZAa ¥ OT/bIXa, BBIPAIIIMBAHUS ¥ PA3MHOKEHHUS KYJbTYPHBIX PACTCHUH UOMAITHIX
’KUBOTHBIX, YX0/1a 32 HUMU; MIPOBEICHNS HAOIIOICHHM 32 COCTOSTHUEM COOCTBEHHOTO
Opranmsma.

5. B acreTnueckoii cdepe:

* BBISBJICHHE dCTETUICCKUX TJOCTOMHCTB OOBEKTOB KUBOU TTPUPOIBI.

B pesynbrare uzydenus: yueObHoro npenmera «buosnorus» Ha ypoBHECpEIHETO

ob1rero oOpa3oBaHus:
BpinmyckHUK HA 0230BOM YPOBHE HAYYHMTCS:

— packKpbIBaTh Ha MpUMEpax poJib OMOJOTUU B (POPMUPOBAHUU COBPEMEHHOM
HAYYHOU KapTUHBI MUPA U B IPAKTUYECKOMN JIEITEIBHOCTH JIHOJIEN;

— TIIOHAMaTh W OIKCBHIBATh B3aUMOCBSI3b MEXKJAY €CTECTBEHHBIMH HAYyKAMU:
Oouosioruel, GU3NKOM, XUMHUEH; YCTaHABIUBAThH B3aMMOCBS3b IPUPOJIHBIX SIBJICHU;

— TIOHUMaTh CMBICJ, pPa3JIM4aTh W ONHUCHIBATH CHUCTEMHYIO CBSI3b MEXIY
OCHOBOTIOJIATalOIIMMH  OUOJIOTUYECKUMU TOHSITUSIMH: KJIETKA, OpPraHu3M, BU,
aKocucTema, ouocdepa;

— HWCIOJB30BaTh OCHOBHBIE METOJBl HAy4YHOTO TIO3HAHUS B  Y4YEOHBIX
OMOJIOTUYECKUX MUCCIEAOBAHMSIX, MPOBOJIUTH AKCIIEPUMEHTHI TI0 U3YUICHHIO



OMONIOTUYECKUX OOBEKTOB W SIBICHUH, OOBSICHATH PE3YNbTAThl IKCIEPUMEHTOB,
aHATM3UPOBATh MX, POPMYIUPOBATH BHIBOIBI;

— (opMynupoBaTh TUIMOTE3bl HA OCHOBAaHUU MPEIJIOKEHHOM OMOJOTUYECKOMN
nH(DOpMAIUU 1 TIpeIaraTh BApHaHThI TPOBEPKHU THITOTE3;

— CpaBHHUBaTh OWOJIOTHUYECKHE OOBEKTHI MEXAy CO0OM TIO0  3aJaHHBIM
KpUTEPHUSIM, JeaTh BEIBOJBI U YMO3AKIIFOUEHUSI HA OCHOBE CPaBHEHHS;

— 00OCHOBBIBATh €IMHCTBO >KMBOM U HEXKHUBOW MPHUPOJIbI, POACTBO >KHBBIX
OpraHU3MOB, B3aMMOCBSI3M OPraHU3MOB M OKPYXKAIOIIEH cpeapl Ha OCHOBE
OMOJIOTUYECKHUX TEOPHUIA;

— TMPUBOAUTH IPHUMEPHI BEIIECTB OCHOBHBIX T'PYIIIT OPTAHUYECKUX COCAMHEHUN
KJICTKH (O€IKOB, KUPOB, YTIEBOJAOB, HYKIICMHOBBIX KHUCIIOT);

— pacmo3HaBaTh KJIETKH (MPOKAPUOT U IYKAPUOT, PACTCHUI M >KUBOTHBIX) IO
OMHCAHUIO, HA CXEMATHYECKUX HM300paKeHUSIX; YCTAHABIMBATH CBS3b CTPOCHUS U
(GYHKIIUNA KOMIIOHEHTOB KJIETKU, 000CHOBBIBATH MHOTO00pa3ne KIETOK;

— pacrno3HaBaTh NOMYJISALHIO U OMOJIOTUYECKUNA BUJI IO OCHOBHBIM ITPU3HAKAM;

— ONHUCHIBaTH (EHOTHUI MHOTOKJICTOYHBIX PACTCHHMA © JKUBOTHBIX 10
MOP(hOIOTUUECKOMY KPUTEPHIO;

—  0OBICHATH MHOTOOOpa3re OpraHu3MOB, IPUMEHSIS SBOITIOIMOHHYIO TEOPHIO;

— kjaccuuuupoBaTh OUOJIOTUYECKHE OOBEKTHl HAa OCHOBAHUM OJHOTO WJIU
HECKOJIBKMX CYIICCTBEHHBIX IPU3HAKOB (TUIBI THUTAHUS, CIOCOOBI ABIXaHUS U
Pa3MHOXEHUsS, 0COOCHHOCTH Pa3BUTHUS);

—  OOBACHATH NPUYHMHBI HACIIEICTBEHHBIX 3a00JICBaAHU;

—  BBIABJISITH HM3MEHYUBOCTH Yy OPTraHU3MOB; OOBSCHATH MPOSBICHUE BHUIOB
W3MEHYMBOCTH, HCMOJIb3ysl  3aKOHOMEPHOCTHM  W3MEHYMBOCTH;  CpPaBHUBATH
HACJICICTBEHHYIO ¥ HEHACJICJICTBEHHYIO U3MEHYNBOCTH;

—  BBISBIATH Mop(dosoruueckue, (GU3noJI0rndeckue, MoBeACHYCCKUE alanTaiuu
OpraHU3MOB K cpejie 0OUTaHUS U IEUCTBHIO YKOJIOTHYECKUX (PAKTOPOB;

— COCTaBIISITh CXEMbI IEpPEHOCAa BEIIECTB M JHEPTHMH B JKocHcTeMe (Iienu
MATaHUsA);

— TPUBOAUTH JOKAa3aTeIhCTBA HEOOXOAMMOCTH COXpaHEHHsI OuopazHooOpasus
JUISl yCTOMYKMBOTO PA3BUTHUS M OXPaHbl OKPY>KAIOIIEH Cpeibl;

— OUEHUBATh JOCTOBEPHOCTh OMOJOTHYECKOW HH(POPMALMM, TOJYYEHHOU W3
Pa3HBIX UCTOYHUKOB, BBIJCIATH HEOOXOAUMYIO MH(DOPMAIINIO JII UCIIOJI30BaHUS
ee B yueOHOU NeSITeIbHOCTH U PEIICHUU MPAKTUYECKHUX 3a/1ay;

— TPEeACTaBIATh OMOJOTHYECKYI0 HWH(GOPMAIMI0 B BHUAEC TEKCTa, TAOJHIIbI,
rpaduka, AuarpaMMebl U JieJaTh BBIBOJIBI HA OCHOBAHWH TIPEICTABICHHBIX JJAHHBIX;

— OIEGHUBATh pOJIb JIOCTHKCHUN TEHETHKH, CEJICKIIUHA, OWUOTEXHOJIOTHH B
MPaKTUYECKOMN AEATETLHOCTH YeJIOBEeKa U B COOCTBEHHOM KU3HH;

— OOBACHATH HEraTUBHOE  BJIMSHHUE  BEIIECTB  (AJIKOTOJs, HUKOTHHA,
HApKOTUUYECKHUX BEIIECTB) HA 3apPOJIBIIIIEBOE PA3BUTHE YEIIOBEKA;



—  OOBSICHSATH IMOCJICACTBUA BIUAHUA MYTAarCHOB,
—  OOBSICHSTH BO3MOYKHBIC IMPUYHHBI HACJICACTBCHHBIX 3a00JICBaHMI.

BoinyckHuk Ha 6230BOM yPOBHE MOJYYUT BO3MOKHOCTH HAYUYMTHCH:

— JlaBaTh HayyHOE 00BICHEHHE OMOJOTUYECKUM (aKTaM, IPoLeccaMm, sIBICHUSM,
3aKOHOMEPHOCTSIM, HCTIOJIB3YA OMOJIOTUYECKHE TEOpUH (KJIeTOUHYIO,
HBOJTIOITMOHHYIO), yueHue o buocdepe, 3aK0OHbI HACJIEeICTBEHHOCTH, 3aKOHOMEPHOCTH
M3MEHYUBOCTH;

—  XapakTepu30BaTh COBPEMEHHBIC HAMpABICHUS B Pa3BUTHH OWOJIOTHH;
ONUCHIBATh UX BO3MOKHOE UCMOJIb30BAHUE B MPAKTUUECKOUN AEATEIbHOCTH;

— CpaBHHUBATh CIIOCOOBI ICJICHUS KJIETKH (MUTO3 U MEH03);

— pemaTh 3amaud  Ha mnoctpoeHue ¢parmenta BrTopoil 1enu JHK 1o
npemioxxeHHomy ¢pparmenty nepsoit, uPHK (MPHK) o yuyactky JJHK;

— peliath 3a7a4d Ha OIpeJeieHUEe KOJUYECTBA XPOMOCOM B COMATHYECKUX U
MOJIOBBIX KJIETKAX, a TAKXKE B KJIETKaX Mepe]l HayajaoM JeeHus (Meio3a Wik MUTO3a)
U TI0 €r0 OKOHYaHUU (/1711 MHOTOKJIETOYHBIX OPTaHU3MOB);

— pemiaTh FeHETHYECKHUE 3a7a4d Ha MOHOTUOPHUIHOE CKPEIIUBaHUE, COCTABIISITh
CXeMbl MOHOTHOPUJIHOTO CKpPEIIUBAHUS, MPUMEHSSA 3aKOHBI HACJIEICTBEHHOCTH U
UCIOJIb3Ys OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY;

— YCTaHaBJIMBATh THUIl HACJCAOBAHUS W XapakKTep NPOSIBICHUSA NPU3HAKA IO
3aJJaHHOU CXEME POAOCIOBHOM, PUMEHSISI 3aKOHBI HACIIEICTBEHHOCTH;

— OILICHUBATh PE3yJIbTaThl B3aUMOJCHCTBHS YEJIOBEKA M OKPYXKAIOIIEeH Cpelbl,
MIPOTHO3UPOBATh  BO3MOXHBIE  TOCJEACTBUSI  ACATEIBHOCTH  YeloBeKa  JUIs
CYILIECTBOBAHMS OTIEIBHBIX OHOJOTUYECKUX OOBEKTOB M IEJbIX MPUPOTHBIX
COOOILIECTB.



1. Conep:xanue yueOHOTO NpeaMeTa
10 kaace

(344, 1 4 B Hege110)

Beenenue.(14.)

buonorus — Hayka o xuBoW mpupone. OCHOBHbBIE IPU3HAKU >KHBOTO.
buonornueckue CHUCTEMBI. YPOBHM OpraHM3alU{ >KA3HU. MeETOIbl H3y4YeHUs
OHOJIOrUN. 3HaueHne OMOJIOTHH.
Hemoncmpayuu

Cxembl U TaOIMILIBI, WIUTFOCTPUPYIOLIUE pa3IUYHbIE OMOJIOTUYECKUE CUCTEMBI U
YPOBHU OPTraHU3aLMU )KUBOM IIPUPOJIBL.

Pazpnen |
Kierka — exmHuna sxuBoro (16 )
bruomornueckn  BakHbIE ~ XHMHUYECKHE  JJIEMEHTHL.  Heopranudeckue

(MuHEpaJIbHBIE) COENMHEHMs. buononuMepsl. YTIeBOAbL, TUNUABL. benku, ux
ctpoenre U ¢yHkuuu. HyxneunoBbie kucinotrel. AT® u apyrue opraHudeckue
COCAMHEHUS KIIETKHU.

Pa3Butne 3Hanmi1 o knerke. Knerounas reopus. [lurorumasma. [1nasmaruyeckas
MeMOpaHa. OHpomigazMatuueckass ceTb. Kommiuekc [onpmku U JTU30COMBI.
MuTOXOHApHH, IIIACTUABI, OPraHOWUbI IBUKEHHUS, BKIOUeHUS. Snpo. Ctpoenue u
¢yHKIMH XpoMocoM. [TpokapuoThl ¥ 3yKapHOTHI.

I'enetnueckas uHdopmanusa. I'en. I'enom. Ynasoenume [IHK. OOpa3zoBanue
unpopmanmonHoir PHK no matpune IHK. I'enernuecknii koa. buocunTes O€KoB.
Bupycsl. [Ipopunakruka CITN/a.

OOMeH BelIeCTB U MPEBPAILEHUE YHEPIUUM — CBOWCTBO >KMBBIX OPTaHU3MOB.
®orocunre3. [IpeoOpa3zoBaHne PHEPrUM CBETa B HHEPTUI0 XUMHUUYECKHX CBSI3EH.
ObecnieueHne KIETOK SHEPrUeil 3a CUeT OKMCIEHHUS OpraHMYeCKHX BeIllecTB Oe3
y4acTHs KUCJIOpOoAa. broaornueckoe OKUCiaeHue Mpy y4acTUU KUCIOPOa.

Jlemoncmpavyuu

Cxembl, TaOmuibl, TpaHCHOApPAaHTBl W  NPOCTPAHCTBEHHBIE  MOJEIIH,
WUTIOCTPUPYIOIIHNE: CTpoeHne Mosiekyn OenkoB, Monekynsl JTHK, monexyn PHK,
IPOKApPUOTUYECKON KIIETKH, KJIETOK JKMBOTHBIX M PACTEHHI, BUPYCOB, XPOMOCOM;
ynoenue motekyn JHK; Tpanckpumninio; reHeTH4eCKui KoJ; OMOCUHTE3 OENKOB;
oOMEH BeIleCTB U IMpEBpallCHUs] dHEPrUM B KieTke; GorocuHTe3. JnHamuueckue
nocobust «bruocunres 6enka», «CTpoeHre KISTKI.

Jlabopamopnvie u npakmuueckue padomwpr OOHapyXKeHUE Kpaxmala B
pacTuTeNnbHbIX 00pa3uax. OO0HapyKeHHUE )KUPOB B PACTUTEIbHBIX 00pa3ax.

[I.p. Hsrorosnenne wmopenu, wwmoctpupytomend crpoenne JIHK, PHK.
[Tpunuun kommnementaproctu (IIMJIK).

[Lp. Inasmonu3 u HaOyxaHwWe KJIETOK PACTEHHUI B pacTBOpax C pa3HbIM
OCMOTHYECKHUM JAaBJIECHUEM.



[1.p. U3yueHue cTpoeHus KIETKH Ha AIEKTPOHHBIX MUKpO(dOoTOrpadusx.

IL.p. YaBoenue [IHK. IToctpoenue nenu n-PHK, koMiuieMmeHTapHOW TaHHOMY
otpe3ky JJHK (IIMJIK).

[1.p. «Pemenue 3a1a4 Ha TEHETUYECKUH KOJT M1 OMOCHHTE3 OelKay.

Paznen I1 PazmHuo:xeHnue u pazBuTue opranusMoB (6 u)

Henenune xierku. Mwuto3. becrionoe u monoBoe pa3mMHOXeHHe. Menos.
OO6pazoBaHue MOJOBBIX KJIETOK U OIJIOJOTBOPEHUE.

3apojaplllieBOE U MOCTAIMOPHUOHAIBLHOE pPa3BUTHE OpraHU3MOB. BrausHue
AJIKOr0Jis1, HUKOTHHA U HAPKOTHYECKUX BEUIECTB HA Pa3BUTHE 3apOJbIIIA YEIOBEKA.
Opranusm Kak €IUHOE LIETIOE.
Jemoncmpayuu

CxeMbl, TaOMUIBI, TpaHCHApaHThl W y4yeOHbIE (QUIbMBI, WUIIOCTPUPYIOIIHE:
JIeIeHEe KIIETKU (MUTO3, Mei03). lunamuyeckoe nocodue «/lenenue kinetku. Muros
U MENO03).

Pazgea Il1- IV. OcHoBbl reHeTuxku. I'eHeTnka 4vesoBeka 11 4. ['eneruka
— HayKa O 3aKOHOMEPHOCTSIX HACJIECJIICTBEHHOCTH M M3MEHYMBOCTU OPTraHU3MOB.
Monorubpunnoe ckpemubanue. [lepBblil 1 BTOpoi 3akoHbl Menaens. ['enotun u
dbenoTun. AsenbHble TeHbl. Jurudpuanoe ckpenmBanue. Tperuit 3akoH Menaensi.
XpoMOCOMHass TEOpUsl HACIEICTBEHHOCTU. ['eHeTnka moJia.[lonoBeie XpOMOCOMBI.
Hacnenosanue, cuemieHHOE € MOJIOM.

MoaudukanonHas W HacleICTBEHHas W3MEHYMBOCTh. KomOuHaTHBHAs
W3MEHYMBOCTh. MyTallMoOHHAss W3MEHYUBOCTh. 3aKOH TOMOJIOTHYECKUX PSJIOB
HaciaeacTBeHHoW m3MeHunBocTH H. 1. BaBunoBa. HacnencrBennas m3MeHUYHMBOCTH
yesioBeka. JleueHne W mpenynpexiacHue HEKOTOPHIX HACJEICTBEHHBIX OoJie3Hen
YEJI0BEKA.

OnomaniHMBaHUE Kak HadallbHbIN 3Tan cenekuuu. Yuenue H. . BaBuiosa o
LEHTPaX MIPOUCXOKIACHHS KyIbTYPHBIX pacTeHU. MeTOIbl COBPEMEHHOU CEJIEKLINH.
Ycenexu cenekuuu. ['eHHas u knetouHas HHxxeHepus. KitonnpoBaHue.

Hemoncmpauuu

Cxewmpbl, Tabnuilel, oTorpaduu u repdapHbie MaTepualbl, WITIOCTPUPYIOIIUE:
MOHOTHOPHUIHOE CKPEUIMBAHUE; TUTMOPUIHOE CKPEIIMBAHUE; IEPEKPECT XPOMOCOM;
HETIOJIHO€ JIOMUHUPOBAHUE; HACJICAOBAHUE, CIEINICHHOE C TI0JIOM; MYTalluH
(pa3nuuHble TOPOAbl COOAK, YACTUUHBIN anbOMHU3M U HEOObIYHas (popMa JTUCTHEB y
KOMHATHBIX PAaCTEHHi, €CIM €CTh BO3MOXKHOCTh — KYJbTYPbl MYTAHTHBIX JIMHUU
npo3oduiibl); MOAUGMUKAIIMOHHYIO HW3MEHYMBOCTH, IIEHTPHI MHOTO00pa3usi u
MIPOUCXOXKICHUS KYJIBTYPHBIX PACTEHUMN; MCKYCCTBEHHBIM OTOOp; THOPUAN3AIINIO;
uccieoBaHusi B o0nactu OmotexHojoruu. [nHamudeckoe mocodbue «llepexpect
xpoMocom». CemeHa ropoxa € pa3HbIM (PEHOTUIIOM (IJIaJIKUEe, MOPUIMHUCTHIEC,
KEJThIC, 3€JICHBIC).

Jlabopamopnwie u npakmuueckue padomal



Hp Pemenune QJICMCHTAPHBIX TCHECTUYCCKUX 3a/1a4. CocraBneHue HpOCTefIIHPIX
CXEM CKpCHIMBAHMUA.
Hp Pemenue 3aJa4 Ha MOI[I/I(bI/IKaHI/IOHHYI-O U3MCHYMBOCTB.

11kmace

Paznen V. IBOJTOIHS. AHTpOMNOreHes. 174.
BO3HMKHOBEHHE M pPAa3BUTHE 3BOJIOLHMOHHBIX MPEICTABICHUN. ODBOJIOLMOHHAS
teopus Kana batucra Jlamapka. Yapne3 J[apBuUH M €ro Teopusi MPOUCXOKIACHHUS
BuJ0B. CuHTeTHYECKass Teopus dBoirouuu. JlokasartenbcTBa »BOMOLMU. Bun.
Kpurepuu Buza. [lomysanus — cTpyKTypHas €AMHULA BUJA, dJIEMEHTapHAsl €IMHULIA
ABOJIFOLUY.

JIBYOKyIHE CUIIBI BOIIOLNHN. POJIb N3MEHYMBOCTH B 3BOJIIOLIMOHHOM IIpOLIECCE.
EcTtecTBeHHBII 0TOOP — HANpPaBISAIOMNNA (PAKTOP IBOIIOIUU. DOPMBI ECTECTBEHHOTO
otOopa B nomyisuusax. M3omsmus — 3BomtounoHHbIN daktop. [IpucnocodieHHoCcTh
— pe3yabTar jAeicTtBUsS (pakTopoB 3BoOIMU. BumooOpazoBanue. (OCHOBHBIC
HalpaBJ€HUS  3BOJIIOIMOHHOIO  Ipoliecca. buonormyeckuii  mporpecc u
OMOJIOTHYECKUM perpecc.

Pa3Butre npencraBieHH 0 BO3HUKHOBEHUH >XM3HU. COBpPEMEHHBIE B3IJISIBI
Ha BO3HUKHOBEHUE KU3HU.

VYcl0)XKHEHHE JKMBBIX OpPraHUM3MOB B IIpoliecce€ 3BOJIOLMH. MHOrooopasue
opranuueckoro mupa. 3uauenue padotr Kapna Jlunues. [IpuHuunel cuctreMaTHKH.
Knaccudukanus opranusmos.

bimkaiiie poICTBEHHHKM YENIOBEKa Cpeau KUBOTHBIX. OCHOBHBIE ATallbl
sBoonMM npumatoB. IlepBeie nmpeacrasurenu poxa Homo. IlosBienne yenoeka
pazyMHOr0. @akTophl IBOJIOIIUHN YEJIOBEKA. UeI0BEUECKHE PaChI.

Jlemoncmpavyuu

CxeMbl, TabiuLbl, pUCYHKH U (hoTorpadvu, WIUTFOCTPUPYIOLIUE: KPUTEPUU BUAA
(Ha mpuMepe pa3HbIX NOPOJ OJHOTO BUIA KUBOTHBIX); JBUKYILIUE CHIIbI IBOJIIOLINH;
BO3HUKHOBEHHUE M MHOrooOpasue MpUCHocoOJeHU y pacTeHuil (Ha mnpumepe
KaKTyCOB, OpXHJIEH, JIUaH U T. I1.) U )KMBOTHBIX (Ha MpUMEpE JapBUHOBBIX BbIOPKOB);
oOpa3oBaHKe HOBBIX BU0OB B IPUPO/IE; SBOIOIUIO PACTUTEILHOTO MUPA; IBOIIOLIUIO
KUBOTHOTO MHUPA; PEIKHE U HCUE3AOUIUE BHJIbI; IBIKYIINE CUIIBIAHTPOIIOTECHE3a;
IPOUCXOXKIeHNE yeroBeka. Koyekunn okaMeHenocTel (MCKOMmaeMbIX pacTeHUl u
AKUBOTHBIX).

Jlabopamopnwle u npakmuueckue padomal

JL.p. BoisiBieHrEe M3MEHUMBOCTH Y 0cO0O€e 0JHOTO BU/Ia (Ha MpuMepe repOapHbIX
00pasiioB, HA0OPOB CEMSH, KOJUICKIIUHA HACEKOMBIX U T. II.).

I1. p. BeisaBienne npucnocoOIeHUi OPraHu3MOB K cpejie OOMTaHUS.

I1.p. AHaM3 ¥ OLIEHKA PA3JIMYHBIX TUIOTE3 MPOUCXOKICHUS YEIOBEKA.

Paznen VI OcHOBBI  JKOJIOTMH. IBOJIIOLHS. 17 q.



[IpeameT sxonoruu. xkosoruueckue GakTopsl cpenbl. BzaumoaeicTBue nonyasiuui
pa3HbIX BUAOB. KOHKYpEeHITHS, XUITHUIECTBO, TTapa3uTuiM, cuMonos3. CoobimecTna.
Oxocuctembl. [lOTOK »HEpPrMM W TENW MHUTAHWUS. ODKOJOTHYECKas THpPaMHIA.
bruomacca. CoiictBa 3xocucTeM. CMEHa 3KOCUCTEM. ATpOLIEHO3BI.

CocraB u ¢ynkuuu O6uochepsl. Yuenue B. H. Bepnanackoro o Ouocdepe.
KpyroBopot xumudeckux neMeHToB. bruoreoxummaeckue npormeccs B buocdepe.

['mobGanbhbie 3KO0NMOTHYECKHE TpoOaemMbl. OOIIECTBO M OKpy»Karomas cpeja.
Hemoncmpayuu

Cxewmpl, Tabmuupl u ¢GoTorpaduu, WUIIOCTPUPYIOLIUE:  IKOJIOTHUECKUE
(dakTopel M WX BIWSHUE HA OPTraHU3MbBI, MEXKBUIOBBIC OTHOIICHUS: TMApa3UTH3M,
XHUIIHUYECTBO, KOHKYPEHIINIO, CUMOUO03; SIPYyCHOCTh PAaCTUTEIHLHOTO COOOIIECTBA;
NUIIEBbIE 1€ M CETH; SKOJOTHYECKYI0 MUpaMUIy; KPYTrOBOPOT BEIIECTB H
IPEBpAILICHUS] SHEPTUH B JKOCHUCTEME; CTPOCHHE JKOCHCTEMBI; arpO’IKOCHUCTEMBI,
CTpoeHHEe Ouocdepsl; KpPyroBopoT yriepoga B Ouocdepe; TII00aTbHBIC
HKOJIOTMYECKHE MPOOIEMBI; MOCIEACTBUS AEATEIBHOCTH YEJIOBEKa B OKPY KaIOIICH
cpene. Kapra «3anoBennuku u 3aka3Huku Poccum». JluHamuueckoe mocoOue
«Tunnyaelie OMOIIEHO3ED).

Jlabopamopnuie u npakmuueckue padoomaut

I1. p. CocraBnenue cxem nepeaadyu BEUIECTB U SHEPTruu (1ienel MUuTaHus).

[1.p. Pemenue 9K0I0TrMYECKHX 3a7a4.

I[I. p. AHamu3 W OLEHKA [OCJIEACTBUM COOCTBEHHOM JESTENHHOCTU B
OKpYXKaloIlel cpejie, TII00ATbHBIX SKOJOTUYECKUX MPOOIJIeM U MyTeH UX pelIeHusI.



1. TemaTu4yeckoe nIaHNPOBAHUE YYEOHOT0 MIPeMeTa

10 kaace
No Kouunuec
w/n Tema pazaesna TBO
yacoB
Beenenne 1
1. ITpeamer u 3agauu oO1el 6nooruu. MeToasl H3ydeHus
1 |6uonorun. OCHOBHBIE TPU3HAKH KUBOTO. Y POBHH OpTraHU3AINH 1
YKABOW MaTEpUU
Pa3gen |. Kiierka — equHHUIIa KUBOTO. 16 4
2 1. Metonp! nutonoruu. Knerounas teopus. OcobeHHOCTH 1
XHUMHYECKOTO COCTaBa KJIETKU
3 [2. Bona u e€ poiib B )KM3HEEATETLHOCTH KIETKU. MUHEpaIbHbIe 1
BEILIECTBA U UX POJIb B KIIETKE
4 3. YrieBoapl U MUl U UX POJIb B )KU3HEAESITEILHOCTH KIETKU 1
5 #. Crpoenue u GyHKIIUU OCIIKOB 1
6 5. HykinenHoBbI€ KUCIOTHI U POJIb B )KU3HEACATEILHOCTU KIIETKH. 1
AT® u npyrue opraHu4eCcKue COETUHEHUS KIIETKU
7 6. CtpoeHue KJIETKU: KJIeTouHas MeMOpaHa, siipo, IUTOILIa3Ma, 1
KJICTOYHBIN TICHTP, pHOOCOMBI
8 |7. Ctpoenue knetku: DIIC, komruekc ['onbaku, TM30COMBI,
KJIETOYHbIE BKIFOUEHU S, MUTOXOHAPUH, TNIACTUIBI, OPTAHOUIbI 1
JIBUKEHUS
9 . CxoxncTBa u pa3inuuus B CTPOCHUU NPOKAPUOTHUECKUX U
DYKAPUOTUYECKUX KJIETOK. CXOJICTBA U PA3INYUS B CTPOCHUUN 1
KJIETOK PaCTEHU, )KUBOTHBIX U TPHUOOB
10 9. Heknerounsie popmsbl xxu3Hu. Bupycel u 6akrepruodaru 1
11 [10.06MeH BeliecTB U SHEPTHH B KIETKE. DHEPreTHUECKU OOMEH B 1
KJICTKE
12 1. ITuTaHue KICTKH. 1
13 [12. ABrorpodnoe nutanue. DorocuHTE3. 1
14 [13. ABroTpo(dpHOE MUTaHNE. XEMOCUHTE3 1
15 [14. buocunTte3 OEIKOB. 1
16 [15. KuzHeHHbIi UK KiIeTKH. CrIoCOOBI AeIeHHs KIETKU. MUTO3. 1
AMUTO3
17 (16. CnocoOsl neneHust KiIeTKH. Melo3 1
Paznea |l. Pa3sMHoO:KeHMe U pa3BUTHE OPTAaHU3MOB. 64.
18 | 1. ®opmMbl pa3MHOKEHHUS OpraHu3MoB. becrnonoe pasMHoKeHue. 1




19

2. ®opmbl pa3MHOKEeHHsT opranu3MoB. [1onoBoe pazmHokeHne

20

3. Pa3BuTre momoBeix kiaeTok. OmiogoTBOpeHNE

21

4. OHTOreHe3 — UHAUBUIYAJbHOE Pa3BUTUE OPTaHU3MOB.

22

5. nauButyanbHOE pa3BUTHE OPTaHU3MOB. DMOPHUOHAIBHBIH
nepuos

PR R e

23

6. UnnuBuayansHOE pa3BUTHE OpraHu3MOB. [locTaMOproHaTbHBIH
EPUOJ

Pasznea I11- 1V. OcHoBbl renernku. I'enernka yenoBeka 11 4.

24

1. CraHoBi€eHUE TEHETUKH KaK HAYKH.

25

2. OCHOBHBIE T€HETUYECKHUE 3aKOHOMCPHOCTH U ITOHATUA

26

3. XpoMocoMHast TeOpusi HaCJIeACTBEHHOCTH.

27

4. BzauMoIeiCTBUE HEAJIEIbLHBIX TE€HOB

28

5. HI/ITOHHa?;MaTI/I‘IeCKa}I HaCJICACTBCHHOCTD.

29

6. 'eneTnueckoe OIIPCACIICHUC I10JIa

30

7. I3MEHUYHBOCTH

31

8. Bunpl myTanmii

32

9. MCTOI[I—;I HCCICAOBaHUs I'CHCTUKH YCIIOBCKA

33

10. I'eneTnka u 310poBbe. [IpodremMbl reHeTHYECKO 6€30acCHOCTH

34

11. Pemenue reHeTHUECKHX 32124

R R R R R R R R R R e

11 kaacce

Pasznen V. JBosmounsi. AHTponorenes. 174.

1

1. Pa3zButue sBomtonoHHoro yuenus Y. Jlapsuna

. Bun, ero xpurepun

. Homymsauumu.

. 3menenus renooHa MOMyIsuui

. bopn0a 3a cyecTBoBaHue U €€ (POpMbI

2
3
4. I'eHeTHUECKU COCTaB TOMYJISINI
5
6
7

. EcTtecTBeHHbII1 0TOOp U €ro GopMbI

8. M3onupytoiire MeXaHU3Mbl

O O NI OO WD

9. BumooOpazoBanue

[EEY
o

10. MaxkponBoIronus, €€ TI0Ka3aTelIbCTBa

[EEY
[EEN

11. Cucrtema pacTeHHi U KUBOTHBIX — OTOOPAKEHHUE DBOJIOINH

[EEY
N

12. I'maBHBIC HATTPABJICHUS SBOJIOIMHA OPTAHUIECKOTO MUPA

[HEN
w

13. ITonoxxeHue yenoBeka B CHCTEME KUBOTHOTO MHpa

[HEY
SN

14. OcHOBHBIE CTa MU aHTPOIOTEHE3a

R R R R R R R R R R R R R




15

15. JIBrKy1iye cuiibl aHTPOIIOreHe3a

16

16. [IpaponuHa yenoBeka.

17

17. Pacel 1 MX IPOUCXOKICHUE

[HEN

Paszgea VI. OcHoBBI 3Ko0J10rHH. JBoonud. 17 4.

18

1. YTto n3yyaeT 3KO0JIOTHsl.

19

2. Cpena oOuTaHusi OpraHu3MOB U €€ (haKTOpbI

20

3. MectooOHUTaHUE U PKOJIOTUYECKUE HUIIHU

21

4. OCHOBHBIE THIIBI DKOJIOTUYECKUX B3aUMOJIEHCTBUN

22

5. KonkypeHTHbIE B3aMOACHCTBUS

23

6. OCHOBHBIE FKOJIOTMYECKHUE XaPaKTEPUCTUKH MOMYIISIIINH

24

/. JlunaMuKa MonyJisiuu

25

8. DKkoJsornueckue cooOIecTBa

26

9. CtpykTypa coolriecTBa

27

10. B3auMocBs3b OPraHu3MOB B COOOIIIECTBAX

28

11. ITuiueBslie Lenu

29

12. DkomoruvecKue MUpaMuIbl

30

13. Dkomoruveckas CyKieccus

31

14. Bnusinue 3arps3HeHUN Ha )KUBbIE OpraHU3MBbI

32

15. OcHOBBI pallMOHATBHOTO MPUPOIOTIOTB30BAHUS

N N I R I I R I I I I I I I

33

16. I'unote3sl 0 IMPONUCXOXKACHHUHN ) KU3HHU. COBpeMeHHBIe
IMpCaACTaBJICHUA O IIPOUCXOKACHNHN JKU3HU

[HEN

34

17. AaTponioreHHOe Bo3/eiicTBUE Ha Onochepy

[EEY







Temaruueckoe niianupoBanue marepuasia B 10 kiacce ¢ ucnosb3oBannem obopyaoBanus nenrpa « Touka

pocTra»
Ne n/ni Tema Conepxanne IleseBas Koa-so OcHoBHBIE BHABI Hcnoas3oBanne
YCTAHOBKA YPOKA | 4AaCOB AeATeNLHOCTH obopyaosanus
00YyHAIOUIHXCS HA YPOKE
Beeaenne
| Meroab Ypok Ne 1 «IIpaxruyeckoe | dopmuposanue 1 dopmupoBaHHe Haspikos | JaTumk KHC-
OHONOrHYeCKHX MPHMEHEHHE OlSl.l.leHaV‘leIX HaBBLIKOB NPaKkTHYECKOro ue- | A0poaa
HCCIeIOBAHHI METO/I0OB B OHOMOrHYECKHX NPaKTHYECKOro NOJIb30BaHHA HAY4YHBIX Me-
HCCICA0OBAHKAX) HCMOAB30BAHHS TOAOB HCCNEAOBAHNA
HaY4YHBIX METOIOB
HCClIe10BaHMs
Pasnen 1. Knerka
2 benkn JlaGoparopuas pabGora Ne | | Beisicuurb l Onpenensiior akTHBHOCTL ne- | JaTunk on-
((Hquelll-le dbepmenTaTus- | yenosus aK- POKCHAA3bl CHIOHBL, H3Me- | THYECKOI
HOI aKTHBHOCTH CJIIOHBIY THBHOCTH PAIOT onTuyeckyo | NOTHOCTH
(dbepmenTOB MJIOTHOCTb PACTBOPOM
3 g":;;]rg;;iosme JlaGoparopuas pabora Ne 2 | [Moayunts 1 [Mpurorosnenue romorenara | Jarunk pH
«Bpigeneniie © O4MCTKa | npenapar oﬁpa;ua' oﬁpa(’)orn(a nerep-
JAHK u3 knerok pacTeHuii» | O4HiIeHHOH FeHTAMH, ocaxaeHme
JHK HYKAEONPOTEHMA0B, O4HCTKA
JIHK
4 Opraneiuib! JlaGoparopuas pabora Ne 3 | Habmonath 1 [Tpurotosnenne Mukpockon,
KNETKH «ITnasmonus W | naasMosu3 muKponpenapara, oopaborka | Habop s
AeTIA3MONH3 B | Aerjia3Mosus B peaxtusamu,  paborta ¢ | [PenapHpoOBaHus
PACTHTENBHOI KIETKEY KIIeTKe MHKPOCKOTIOM
5 PoTocunTe3 Ypok Ne 2 «lazosbie | [lokazare 1 HaGmonaroT ne- | laTumku
(¢ dexTbl horocuHTE3AN BblJ€JIEHHE KHC- MOHCTALHOH- HbIil ONBIT, 3a- | KHCJI0pOaa,
Jiopoaa n PHCOBBIBAKOT cxemy | PH
NOrNoweHne YCTAHOBKH, (DUKCHPYIOT
yIJIEKHCIOro rasa




6 @oTocCHHTE3 JlaGoparophas pabora Ne 4 | BeisiBUTh npouece Cobupatot ycraHoBky ans | JdaTunkn
«Onpenenenne dbuxcaunn yr- OnbITa, H3MEpSIOT | KHCA0poaa,
HHTEHCHBHOCTH  mnpouecca | JeKHCaoro rasa noKasaTenu Ccpensl, (b"KC"_ pH
dhukcaunun VIIEKHCIIOrO | BOAHBIM PYIOT H aHanM3MPYIOT pe-
raza KJETKaMH BOJOPOC/H | PACTEHHEM MO 3y ABTATHI
XJIOpeJUIbD» casury pH
7 ;\2’,‘(‘::":’ anvaeant | /1a00paTopHas pabora Ne 5 | JlokasaTb 3a- [oToBsT npenapathi, | JlaTunk 31K~
¥ TATAYHOI MeM- «Bnusinne ocMoca Ha TYP=- | BUACHMOCTD H3MEPSAIOT 06‘beKTbI, TPOINpoOBO-
6paHbl l"OpHoe COCTOAHHE KIIETOK» TYpropa or paso'ra,o'r C JIATHHKOM, 06, JUMOCTH, JIHHEIKa
MR ROe pabaTbiBalOT  pe3ysbTaThl
OCMOTHHYECKHX OlbLITa
NPOLECCOB
8 fh::’:":"":’ uamwm; JlaGoparopuas paGora Ne 6 | BeisicHHTB poiib Cobupator ycranoeky ans | Hatuuk
" ReTOUHON mem- | «CpaBrHenne  anddy3NOH- | KyTHKYIbI H ONbITA, paGorator ¢ | BIaKHOCTH
OpaHbl HOIi CriocoOHOCTH | NPoOKH B 3awuTe naT4nkoM,  obpabartbisatoT | BO3AYXa
KJAETOYHOI MeMOpaHbl M | OT HCnapeHus pe3yabTaTh! ONbITA
KAETOYHOIT 00004 KI» BOZIBI C MO- ’
BEPXHOCTH KOpPHEH
u KJIyOHei
9 ;‘é‘;g}:“;'&;‘;’(;“ JlaGopatopnas padora Ne 7 | Jlokazats yr- CobuparoT ycraHoBky, pa- | HaTumk TeM-
«BbplieneHne  yraekuciaoro | JIEKHCJIoro raza u GoraloT ¢ marunkami, oopa- | neparypel, pH
rasa H TEIJIOTH! | TEIUIOTLI MPH GaTLIBAIOT pe3ynbTaThl
APOIKIKEBBIMH KJIeTKaMH | cnupToBoM Opo- OnbITa
npu OpOsKEHHN» KEHHH
10 MuTo3 JlaGoparopuas pabora Ne 8 | Onucars u3- [TpurorasausatoT Mukpockon,
«IToreneHue XPpOMOCOM MNMPH | MCHECHHA BpPEMEHHbIE MHKpOnpenapa- Haﬁop MH-
MHTOTHYECKOM [Ie/IeHHH B | XPOMOCOMHOrO Thl,  M3YHAKT uX  noa | KPONIPENaparos,
KJETKaX pacTeHHiD» annapara npu M- MIKPOCKONOM, obpaba- | Habop st
L THIBAKOT  pe3y/ibTaThl  Ha- | MPCMapHpOBaHis
OmoneHuii
11 Menos JlaGoparopuas padora Ne 9 | Onucars n3- TpuroTaBaHBaoT Mikpockor,
«IToeenenmne XPOMOCOM MPH | MEHECHHA BPEMEHHbBIE MHKponpenapa- Haﬁop MH-
MEHOTHYCCKOM IECJ']CHHH B | XPOMOCOMHOIO Thi, H3YYarT HX nmon Kpgnpena- PaToB,
KJIeTKaX pacTeHHiD anrapara npu MHKPOCKOMOM, o6paba- | Habop st
meiiose THIBAIOT  pe3ynbTaThl  Ha- | MPEMAPHPOBaHILs
daoneHuii
Pasnen 2. PasMHOMKEHHE W pa3BUTHE OPraHi3MOB
12 g":::;"‘“ e | Jlabopatopuas padora Ne 10 | Buisisuts [pHroTaBauBaT Mukpockor,
K H3HEeAeATENBLHOCTD «Cpaamnenbuaﬂ Xapakre- [ Cxoacrsa H BPEMEHHbBIE MHKpONpenapa- Ha60p MH-




OpraHu3ma. PHCTHKA  OJHOKJIETOUHBIX | Pa3saH4Ms KIETOK Thl, HM3Y4aKT WX  NOJA | KponpenapaTtos
OpraHusMoB» OAHOKJIETOYHbIX MHKPOCKOIMOM, oﬁpaﬁa-
OpraHH3MOB THIBAKOT  pe3yabTaThl  Ha-
Onronennii
13 “;'g;;;sb'e UHKABL | TTaGoparopHas pabora Ne 11 | U3yuutb pa3sBurHe H3yuaoT non Mukpockonom | Mukpockon,
P «Ocobennoct  paszsutus | criopodura u NOCTOSHHBIE MHKpONpenapa- | Habop MH-
ManopOTHHKOBHIHBIXY rametoduTa cno- THI, paboraroT ¢ | xponpenapator
POBBIX pacTeHHii u3oOpakeHusiMH, obpabaTbi-
BAKOT pe3yabTaThl
HaOmoneHHii
Pa3nen 3. OCHOBbI T€HETHKH H CENeKLIMH
14 XPpOMOCOMBI. JlabopaTtopHas padora Ne 12 | M3yunTe oco- [TpurorapausaoT Mukpockon,
Crnoenue «BHewHee crpoeHue ro- | GeHHOCTH BpeMeHHble MHKponpenapa- | Habop Ut
XPOMOCOM JIMTEHHBIX XPOMOCOM KOMa- | BHELIHEro Thl, M3YMAIOT MX  1ojx | PenapupoBaHus
POB-3BOHLIOB» CTPOCHHUA NO- MHKPOCKOMOM, obpaba-
TUKFCHELIN THIBAIOT ~ PE3yJIbTATBI  Ha-
XPOMOCOM B CBS3H Gmonexuii
C TPAHCKPUIT-
LHHOHHOHN aK-
THBHOCTBIO
15 I'eneryika uenoseka | JlaGopatophas pabora Ne 13 :1:1:::;‘?““ HM3yuaioT noa mukpokconom | Mukpockon,
«OnpeneneHne  MONOBOTO | vnoneariy B NOCTOSHHbBIE mu- | Habop ans
XpoMaTHHA B KleTKax Oyk- | wnerwav kponpenapats paboraior ¢ | NPENapHpoBaHus
KaJILHOTO INHTCITHA 3233222;0 n3oOpakeHnamu, obpadarei-
ARHOBCKAN BAIOT pe3ynbTaThl
HaOmonenui
16 3aKOHOMEPHOCTH JlaGopatopnas pabota Ne 14 | Hayunrtecs HM3yuaiot noa mukpockonom | Mukpockon,
HacleaoBaHus «OI’IDCIICJICHHC FeHOoTHNa | pacno3HaeaTthb MOCTOAHHBIE MHKpOMpenapa- Ha6OD s
I1010B0i1 MyLWKH | heHOTHIIHYEeCKHe Thl, paboTaioT ¢ | npenapuposanus
aposodunel no Genoruny» | NPUIHAKH HA n3obpamenuamu, obpabarel-
HATYDAJIGHDIK BAOT pe3yabTaThl

npenaparax
onpenensiTs BO3-
MOJKHBIE T'e-
HOTHIIBI Opra-
HH3Ma Mo ero
denoTuny

HabmoaeHHi




TemaTuueckoe nianupoBanue marepuasia B 11 kiacee ¢ ucnosib3opannem odopyaoBanusi ueHrpa « Touka

CKOI0 MexXaHHM3Ma lpaBuJia
Annena»

XaHU3M npasuia
Annena

OaTLIBAIOT
OnbITA

Pe3yNbTaThI

pocTa»
Ne n/nn Tema Conepxanne enesas Kou-B0 OcHOBHbBIE BHABI Hcenoab3zosanue
YCTAHOBKA YPOKA | 4acoB JeATENbHOCTH obopyaoBanns
00y4AMIHXCH HA YPOKe
Paznen 4. Bun
1 H3amenunsocts npu- | JlaGopatopHas paGora Ne 15 | OnsirHbivM nyTem 1 PaGora ¢ Onankamm, Bbi- | bnank vHeTa
poaHeiX nonynaunii | «Onpenenexne HOPMBI | BBISBHTH HOPMY NOAHEHHE AEiiCTBHIT Ha Bpe- | CKOPOCTH
peakuMM  NPU3HAKa  Ha | peakuMu npH3HaKa M3, pacueTs Ha | NPOU3BOILHOMN
npumMepe CKOPOCTH KaJIbKY ISTOPE peakunn, CeKyH-
MPOM3BOJIbHBIX JABHKEHHIT» JoMep
2 ["'enernueckas JlaGoparopuas pabora Ne 16 | Paccuurats 1 PaGora ¢ Onankamu, onu- | bnank vuéTa
CTPYKTYpa nonyns- «Pacuer 4acToThl BCT peyac- | HacTtorty caHHe d)euo'nmoa‘ pacueTsi d)enommmecxnx
i MOCTH annenen W | BcTeuaemocTH an- Ha KaNbKYJIATOpE NPH3HAKOB,
FEHOTHIIOB B NOMYISILIMHY seneii ¥ re- KaJIbKYJISTOP
HOTUIOB M0-
Ny JISILHK
Pazgen 5. Dxocucremsl
3 DKonoruyecKue Ypok Ne 3 «Onpeanenenne 1 Habmopnawr ne- | Jaruuku
d)aKTOpbl CHJIbI BO3/EICTBHA MOHCTALIMOH~- Hblil ONbIT, 3a- | KHCIA0POaa,
IKOJIOTHYECKHX (PaKTOPOB» PHCOBBIBAKOT cxemy | PH.xpo-
YCTAaHOBKH, (HKCHPYIOT X0z | PHAHOHOS,
H pe3ybTaThl ONbITa OCBCICHHOCTH,
TEMIMEPATYPhI,
OTHOCHTEJbHOIT
BJIAKHOCTH
4 3aKOHOMEPHOCTH Ypok Ne 4 «BausHue co- | JZlokasarb 3aKOH | HabaonawoT ne- | Jaruuku
aeicTeus IKOJIO- | YeTaHMs IKOJNOIHYECKHX | COBMECTHO MOHCTALIMOH- HBII OMBIT, 3a- | Temnepatypsl, pH,
F’M4YEeCKHX (])aKTOpOB (baKTODOB Ha }IeﬁCTBHﬁ PHCOBBIBAKOT cxemy KHCnopoaa,
HHTEHCHBHOCTb takTopos YCTAHOBKH, (DMKCHPYIOT X071 | OCBEIEHHOCTH
(orocunTesar M PEe3yALTAThI ONbITA
5 DKOAOTHHECKHE JlaGopatopnas pabora Ne 17 | Buiasute u- 1 CoGupator ycranoBky, pa- | Jlarunk TEM-
3aKOHBI H NpaBuJia ((IIOK&3&1‘CJIbCTBO (buswle- 3HYCCKHX MC~ 00TaT C JaTYMKaMH, 06pa- neparypbl




DKosoruYecKne Jlaboparopxas paGora Ne 18 | Boisasuts hu- CobupatoT ycraHoBky, pa- | Jlarduk TeM-
3aKOHbI M Npasuia «JlokaszarenbcTBo (uznue- | 3MyECKUX Me- foTaloT ¢ aaruikamu, obpa- | neparypel
CKOro MeXaHH3Ma Mpaeusid | XaHH3M npasuia OaTwpIBAIOT Pe3yabTaThi
beprmana» Annena OnbITa
ATPOIKOCHCTEMBI JlaGoparopuas pabora Ne 19 | Onpenenntb CobuparorT ycraHosky., pa- | JlaTuuk HUT-
«OQueHKa conepkKaHus HHUT- | coaepxaHHe D0TAKT C AATHUMKAMH, o6pa- PaTHOHOB
pPaToOB B PACTCHHAX» HUTPATOB B 0aThIBAIOT pe3yabLTaThi
npoayKTax onbITa
NUTAHUS
L::?:ﬂﬁ?:é;"e Ypok Ne § Jlokazate CBA3b HabmonatoT ne- | Temnepatypsi,
npobeMbl «ITapHHUKOBBIH MapHHKOBOTO MOHCTALIMOH- Hblli  OMBIT, | OTHOCHTENbLHOI
3d)(beKT " rnodansHOE 3d)d)’eKTa C 3apPHCOBBIBAKOT cXeMmy BJIAAKHOCTH
MOTEMICHHEN EI0VANBHEIM VCTAaHOBKH, (UKCHPYIOT xon | BO3AYXa,
NOTENJAEHHEM KHCI0poaa,

H PE3yNbTaThbI ONbLITA

pH
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