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1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEJIMETA
JInuHOCTHBIE PE3yNbTATHI:
— OpHeHTaluus OOy4aloluXcs Ha JOCTHKEHHE JHMYHOTO CYACThs, PEaTU3alUI0 MO3UTHUBHBIX
KU3HCHHBIX TEPCIEKTUB, WHUIIMATUBHOCTh, KPEATHBHOCTb, TOTOBHOCTH MW CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEAETIEHUIO, CIOCOOHOCTh CTABUTH LEJU U CTPOUTH KU3HEHHBIE IIJIaHbL;
— FOTOBHOCTH U CIIOCOOHOCTH 00ECTIeYnTh ce0e U CBOMM OJIM3KUM JOCTOMHYIO JKU3HB B IPOLIECCEe
CaMOCTOSITENIbHOM, TBOPYECKOI 1 OTBETCTBEHHOM! AESITENbHOCTH;
— NPUHATHE M peaau3alusi [EHHOCTEW 3J0pOBOTO M 0Oe30macHoro oOpasa Ku3HH, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PU3NUECKOMY U MCUXOJIOTHYECKOMY
3/10pOBBIO;
—HENpUATHE BPEIHBIX IPUBBIYCK: KypEHUs, YIIOTPEOJICHUS aIKOT0JIs, HAPKOTHUKOB;
—CIIOCOOHOCTh K COTEPEKUBAHUIO M (HOPMUPOBAHHE TO3UTUBHOTO OTHOLICHHS K JIIOJSM, B TOM
yyclie K JHIAM C OrpPaHUYEHHBIMH BO3MOXXHOCTSIMH 3I0POBbsi M HWHBaJHAaM; OepexHoe,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHHE K (U3NYECKOMY H IICHXOJOTHYECKOMY 30POBBIO
JPYTUX JIIOJIel, YMEHUE OKa3bIBaTh MIEPBYIO MTOMOIIIb;
— MUPOBO33pEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH, 3HAUMMOCTH HAYKH,
TOTOBHOCTh K HAyYHO-TEXHMYECKOMY TBOPYECTBY, BIAJ€HHE JOCTOBEpHOW wuHpopmamuein o
MEPEIOBBIX TOCTHKEHUSAX M OTKPBITUSX MHUPOBOI U OTE€YECTBEHHON HayKH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIIECTBa;
— TOTOBHOCTb M CIIOCOOHOCTHh K 0Opa30BaHHIO, B TOM YHCJIE CAMOOOpPa3OBaHHIO, Ha MPOTHKECHUN
BCEH KHU3HU; CO3HATENIbHOE OTHOILIEHUE K HEMPEPhIBHOMY OOPa30BaHMIO KaK YCJIOBUIO YCHEIIHON
npoeCCHOHATLHON 1 00IIECTBEHHON IEATEIIbHOCTH;
— DJKOJIOTUYECKas KyJIbTypa, OepekHoe OTHOIICHUS K POJHON 3emiie, NPUPOAHBIM OOrarcTBam
Poccun u Mupa; NMOHMMAaHHWE BIUSHUSA COLMAIBLHO-KOHOMHYECKHMX IPOLECCOB HAa COCTOSHUE
IIPUPOJHOM U COLIMAJIBHOM CpENbl, OTBETCTBEHHOCTD 3a COCTOSIHUE IPUPOIHBIX PECYPCOB; YMEHHUS U
HaBbIKM PAa3yMHOT'O IPUPOJONOIb30BaHMS, HETEPIMMOE OTHOIICHHUE K JEHCTBUSIM, NMPUHOCIIIUM
Bpe/Jl 9KOJIOTMH; TPUOOPETEHUE ONbITa SKOJIOT0-HAPABICHHOM JesTeIbHOCTH;
MertanpeameTHble pe3yIbTaThl:
PerynatuBHble yHUBEpcaibHbIE yueOHbIe 1EHCTBUS:
— CaMOCTOSATEIbHO OINpPEAENATh IIeNM, 3a/aBaTh NapaMeTpbl U KPUTEPHUU, MO KOTOPBIM MOYKHO
OIIPEAEIIUTD, UTO LIEIb JJIOCTUTHYTA;
— OILIGHMBAaTh BO3MOXHBIE MOCIEACTBHS JIOCTH)KEHHS IIOCTaBICHHOM 1LeMu B JESATEbHOCTH,
COOCTBEHHOW JKM3HU U KHU3HH OKPYXKAIOIIUX JII0JIeH, OCHOBBIBAsICh Ha COOOPaKEHUSIX STHUKU U
MoOpay;
— CTaBUTb U (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON JEATENBHOCTH U
KU3HEHHBIX CUTYaIIUsIX;
— OILIGHUBATh PECYpPCHl, B TOM YHCJIE BpEMS U Ipyrue HemMaTepHalbHble pecypchbl, HEOOXOAMMBbIE
JUTSL TOCTHYKEHUS TIOCTaBICHHOM 1IeNu;
— BBIOMpATh MyTh JOCTHKEHUS LIEJH, MJIAaHUPOBATh PEIICHHE MOCTABICHHBIX 33]1a4, ONTHMH3UPYS
MaTepuaIbHble U HeMaTepUalIbHbIE 3aTPaThI;
— OpraHu3oBBIBaTh A(PQEKTUBHBIA MOUCK PECypcoB, HEOOXOMUMBIX IS JOCTHXKEHHS
IMOCTaBJICHHOM IICIIH;
— COIIOCTABJIATH TOJYYEHHBI pE3ylbTaT [JEATEIbHOCTH C IIOCTABICHHOW 3apaHee IEJIbIO.
[To3HnaBaTenbHbIE YHUBEpCATIbHBIE yueOHbIE AEHCTBHUS:



— HCKAaTh M HAaxXxOguTh OOOOIIEHHBIC CIIOCOOBI PEHICHUS 3a1ad, B TOM 4YHCIE, OCYIIECTBISTH
pa3BepHYTHI HMH(POPMAIIMOHHBIA TOWCK M CTAaBUTh Ha €ro OCHOBE HOBBIC (ydeOHbIE W
[103HABaTENIbHbIE) 3a/1a4U;

— KPUTUYECKH OLIEHWBATh U UHTEPIPETUPOBATH MH(GOPMALIMIO C Pa3HBIX MO3UILIUNA, PACIIO3HABATh U
(buKCHpOBATh MPOTUBOPEUUS B UHPOPMAITMOHHBIX HCTOUYHUKAX;

— HUCIOJIb30BaTh  pa3jM4YHble MOJEJIbHO-CXEMAaTUUYECKHEe CpeACTBa I  IPEACTaBICHUS
CYIIECTBCHHBIX CBSI3€H M OTHOIICHUH, a TaK)Ke MPOTUBOPEUHIA, BEISIBICHHBIX B MH(DOPMAIIMOHHBIX
HMCTOYHUKAX;

— HaxOJUTh U MPUBOJUTH KPUTUICCKUE apPTyMEHTHI B OTHOIIICHUU JIEHCTBUI U CYKIECHUH IPYToro;
CIIOKOWHO U Pa3yMHO OTHOCUTBHCS K KPUTHYECKHMM 3aMEUaHUsIM B OTHOILIEHUM COOCTBEHHOTO
CYXJICHHSI, pACCMATPUBATh UX KaK PECypC COOCTBEHHOT'O Pa3BUTHS;

— BBIXOJUTh 32 pPaMKH Y4eOHOrO TMpeAMETa U OCYIIECTBJIATH IeJICHANpPaBICHHBI MOUCK
BO3MOKHOCTEH ISl IIUPOKOTO MEPEHOCA CPEACTB U CIIOCOO0B ACHCTBUS;

— BBICTpauMBaTh HMHIWBUIYaJbHYIO OOpa30oBaTENbHYI0 TPACKTOPHUIO, YUMUTHIBAS OTPAaHUYEHHS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIC OTPAaHUUYCHUS;

— MEHSATh U YAEpKHUBaTh pa3HbIe MO3ULIMU B MO3HABATENbHON AesTenbHOCTH. KOMMyHHKATHUBHBIE
VHUBEpCATbHBIC yUCOHBIC JICHCTBHUS:

— OCYIIECTBJIATH JEIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH (Kak
BHYTpH 00pa30BaTeNbHON OpraHW3alud, TaK W 3a €€ MpeAeiaMu), MOoAOHpaTh MapTHEPOB IS
JICNIOBOM KOMMYHHMKAIIUM HCXOJs M3 COOOpakKeHUU pe3ylIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIIATHH;

— MPH OCYILECTBICHUH TPYIIOBOM pabOThl OBITH KaK PYKOBOAMUTEIEM, TaK U YICHOM KOMaHJbl B
Pa3HBIX pOJIsiX (TEHEPATOP UIEH, KPUTUK, UCTIOTHUTENb, BBICTYHAIONIUN, SKCIIEPT U T.11.);

— KOODAMHUPOBATb U BBHINOJHATH pabOTy B YCIOBUSX PEAIbHOTO, BHUPTYaJIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

— pa3BepHYTO, JOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAHMEM a/IeKBATHBIX
(YCTHBIX ¥ IUCHMEHHBIX ) SI3BIKOBBIX CPE/ICTB;

— pacrno3HaBaTh KOH(MJIMKTOTEHHBIE CUTyallMH W TMPEAOTBpallaTh KOH(IUKTHI JO MX aKTUBHOM
daspl, BBICTPaWBATh JEJIOBYI0O W O00pa30BaTCIbHYI0 KOMMYHHKAIMIO, HW30eras JUYHOCTHBIX
OLICHOYHBIX CYKJICHUM.

[IpeameTHBIC pE3yNBTATHI:

10 kiace

BBITyCKHHUK HAYIHTCS:

BBIJICTISITh CYIECTBEHHBIC MPU3HAKK OMOJOTHYECKUX OOBEKTOB (KUBOTHBIX KJIETOK M TKaHEH,
OpraHOB M CHCTEM OpraHOB YEJOBEKA) W IPOIIECCOB >KU3HEACATEIHHOCTH, XapaKTEPHBIX IS
OpraHu3Ma 4eloBeKa;

* apryMEHTHPOBATh, MPUBOJIUTH J0KA3aTEIHCTBA B3aMMOCBSI3HM UYEJIOBEKAa C OKPYXKAIOIIEH Cpenoiu
pPOJICTBA YENOBEKa C KUBOTHBIMHU; ° apryMEHTHUPOBaTh, MPHUBOIUTH J0Ka3aTeIbCTBA OTIMYUN
YeJIOBeKa OT JKUBOTHBIX; ° apryMEHTHpPOBATh, MPHUBOAMWTH JIOKA3aTEIbCTBA HEOOXOAMMOCTU
coOmoaeHuss Mep MpoduIakTUKu 3a00NieBaHUM, TpaBMaTH3Ma, CTPECCOB, BPEIHBIX IMPHUBBIUCK,
HapyIIEHUs OCAaHKH, 3PEHHUS, CIIyXa, MHPEKIIMOHHBIX U MTPOCTYAHBIX 3a00JI€BaHU;

* 00BSACHATH IBOJIONKIO BUAa YenoBeK pa3yMHBIA Ha MpHMepax COMOCTaBICHUS OMOJOTHYECKHX
O00BEKTOB U IPYTUX MaTepUaIbHBIX apTe(PaKTOB;

BBISIBJISITH TMPUMEPHl U TOSCHSATH TPOSIBICHHE HACJIEICTBEHHBIX 3a00JI€BaHHUI y YeETIOBEKa,
CYIITHOCTh TIPOIIECCOB HACJIEJACTBEHHOCTH U M3MEHYMBOCTH, MPUCYIIECH YEIOBEKY; * pa3indaTrh IO
BHEIITHEMY BHUJY, CX€MaM W OIMCAHUSM pealbHble OHOoNorndYeckue OOBEKTHI (KIETKH, TKAaHH,
OpraHbl, CHUCTEMBI OPraHOB) WWJIM WX W300pPaKCHUS, BBIABISATh OTIHMYUTEIbHBIE TPU3HAKA
OMOJIOTHYECKUX O0BHEKTOB;

* CpaBHUBAThb OMOJIOTHYECKUE OOBEKTHI (KJIETKH, TKAHU, OPTaHbl, CHCTEMbl OPraHOB), MPOILIECCHI
KU3HEEITeNbHOCTH (TTUTaHUe, IbIXaHne, OOMEH BEIECTB, BBIJICICHHUE U JIP.);

- packpbIBaTh Ha MpPHUMEpPax pojb OMojgoruu B (GOPMHUPOBAHMHM COBPEMEHHOW HAYyYHOW KapTHHBI
MHUpa U B IPAKTUUECKOHN JEATEIHLHOCTH JIIO/ICH;



- MIOHUMAaTh W OMHUCHIBATH B3aHMMOCBS3b €CTECTBEHHBIMH HAayKaMU: OMOJOTHEH, (PU3MKOM, XUMUEH;
YCTaHABJIMBATh B3aMMOCBSI3b MPUPOIHBIX SBICHHIA; - MOHUMATh CMBICH, pa3jindyaTh U ONHCHIBATH
CUCTEMHYIO CBSI3b MEXJIy OCHOBOIOJIATAMOIIUMU OMOTOTHYECKUMH TOHATUSIMU: KIJIETKA, OPTaHU3M,
BH/I, DKOcHcTeMa Ouocdepa;

- WUCHONB30BaTh OCHOBHBIE METOJBI HAyYyHOTO IIO3HAHUS B yUYEOHBIX OHMOJOTHYECKHX
UCCIICIOBAHMSIX, ITPOBOUThH AKCIEPUMEHTHI M0 U3YYCHHIO OMOJIOTMYECKHX OOBEKTOB W SIBIICHHIA,
OOBSICHUTH PE3YJIbTAThI SKCIIEPUMEHTOB, aHATU3UPOBATH UX, POPMYITUPOBATEH BHIBO/IBI;

- (opmynupoBaHHe THIIOTE3bl HA OCHOBAHUH IPEAJIOKCHHON OMOJOTHYECKOW WHGpOpMAIMU U
npeiaraTh BApHAHTHI POBEPKH TUTIOTE3;

- CpaBHUBATh OMOJIOTUYECKHE OOBEKTHI MEXKIIy COOOH IO 3aJaHHBIM KPUTEPHUSM, JeIaTh BHIBOJBI U
YMO3aKJIIOYCHHUSI Ha OCHOBE CpPaBHEHUs; -00OCHOBBIBATH €IMHCTBO JKUBOU M HEXHBOW MPHUPOJIBI,
B3aMMOCBSI3M OPTaHU3MOB M OKPYIKAOIIEH Cpe/ibl HA OCHOBE OMOJIOTUYECKUX TEOPUH; - IIPHUBOIUTH
MpPUMEpPHl BEIIECTB OCHOBHBIX TPYII OPraHUYECKUX COCOUHEHHH KICTKH (OENKOB, >KHUPOB,
YIIIEBOOB, HYKJICHMHOBBIX KHCIIOT);

- pacro3HaBaTh KJIETKH (TPOKApHOT M JYKAPUOT, PACTCHHN W YKMBOTHBIX) IO OMHCAHHUIO, HA
CXEMATHYECKMX N300paKEHUSX; YCTaHABIUBATh CBSA3b CTPOCHHS M (PYHKIIMI KOMIIOHEHTOB KJICTKH,
000CHOBBIBATh MHOTO00pa3ne KIETOK;

- pacro3HaBaTh MOMYJSIUI M OHOJOTMYCCKHN BUJ IO OCHOBHBIM IpH3HAKaM; - OOBSICHSTH

MHOrooOpasue OpraHu3MOB, MPHMEHSS OBOJIOMUOHHYIO TEOPHUIO; - OOBSCHATH NPUYHHBI
HACJIe/ICTBEHHbIX 3a00JIeBaHM; - BBUBJIATE H3MEHYMBOCTb Yy OpraHU3MOB; CpaBHHMBAThb
HACJIEICTBEHHYI0 M HEHACJIEJICTBEHHYI0 M3MEHYMBOCTb; - BBUBISITH MOP(OJIOTHYECKHE,

¢dbusnonornyeckue, MOBEJCHUYECKHE aJanTallid OpPraHu3MOB K cpele OOWTaHus M JCHCTBHUIO
9KOJIOTMUECKUX (PAKTOPOB; - COCTABJIATH CXEMBI IEPEHOCA BELECTB U SHEPTUU B IKOCUCTEME (LIETIH
MUTaHUS);

- TIPUBOJUTH JOKA3aTEIbCTBA HEOOXOAMMOCTH COXPAHCHHsI OMOPa3HOOOpaswsi I YCTOWYUBOTO
pa3BUTHUA U OXpaHbl OKPYXAlOMIel Cpenbl; - OLIEHUBATh JOCTOBEPHOCTh OHOIOTHYECKOM
nHOpMAaINH, TTIOYYCHHON U3 pa3HBIX HCTOYHHUKOB;

- MIPEACTaBIATh OUONOrHUecKy0 MHGOPMALIMIO B BUJIE TEKCTa, TaOIuUIbl, rpaduka, TuarpaMmsbl U
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU IPEJCTABJICHHBIX JAHHBIX; - OLIEHUBATh POJIb IOCTH)KEHUN T€HETUKH,
CeNIeKI[UM, OMOTEXHOJIOTUU B MPAKTUYECKOM MAEATENIbHOCTU 4YelOBeKa; -OO0BSICHATh HEraTUBHOE
BJIMSIHUE BELIECTB (AIKOTOJI, HUKOTHMHA, HAPKOTMYECKUX BEIIECTB) HA 3apOJIbIIIEBOE pPa3BUTHE
4eJI0BEKa.

BbIyCKHUK TOTyYUT BO3MOYXKHOCTb HAyYUTHCS:

OOBSICHATh HEOOXOAWMOCTh MPHUMEHEHHMS TeX MM HMHBIX IPUEMOB IpU OKa3aHUMU IEpBOM
JO0BpaueOHOM MOMOLIM MpH OTPaBIEHUSX, OXOrax, OOMOpPOXKEHHUSAX, TpaBMaX, CIIACEHUU
YTOMAIOLIETr0, KPOBOTEUEHUAX; HHGPOPMALMIO O CTPOCHUM M >KU3HEACATEIbHOCTH YeJIOBeKa
aHaJIM3UPOBaTh M OLIEHHWBATh €€, NEPEBOAUTh U3 OAHOM (OPMBI B IPYTYyIO; OPHEHTUPOBATHCS B
CHCTEME MOPAIbHBIX HOPM U IIEHHOCTEH 10 OTHOIIEHUIO K COOCTBEHHOMY 3JI0POBBIO U 3/I0POBBIO
ApYTUX JIO/IeH; HaXOOuTh B Y4eOHOH, Hay4YHONOIYJSIPHOM JuTepaType, HHTEpPHET-pecypcax
uHpopMannoo 00 opraHu3Me 4YeloBeKa, OpOPMIISATh €€ B BHUJE YCTHBIX COOOIIEHHH U JJOKJIA/IO0B;
aHaAJIM3UPOBATh U OILICHUBAThH 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JIEUCTBUAX M MOCTYIKax
10 OTHOILEHUIO K 3/I0POBBIO CBOEMY M OKPYXKAIOIUX; MMOCIEACTBUS BIUAHUSA (HAKTOPOB PHCKA Ha
3/10pOBbE YEJIOBEKA.

N3ydenue mpenmMera peaan3yercs mpy MOMOIIM:

1. MexnpenmerHoro wmonyns « [T -KoMmeTeHTHOCTb» i (OPMHPOBAaHUS HABBIKOB
MPAKTUYECKOrO IMPUMEHEHHs] KOMIIBIOTEPHOM TEXHHKHM M HUHBIX IM(PPOBBIX HHCTPYMEHTOB U
PECYpCOB Yy BCEX YUaCTHHUKOB 00pa30BaTeIbHBIX OTHOLICHUH.

CtpykTypa M colepXaHHe MOAYJs pa3paOOTaHbl M HENPEPHIBHO COBEPIICHCTBYIOTCS C YYETOM
TpeOOBaHMI K YCIOBUSM pealu3alliy IeJIeBOH MoJenu IU(poBOoi 00pa3oBaTeIbHON Cpeabl K
COBPEMEHHOM LIKOJIE.



[enbro MexmpenMeTHoro Moayns «IT-KOMIETEHTHOCTB» SIBISETCS pa3BUTHE IO3HABATEIIBHBIX
MHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH O0YyYarolmuxcs uepe3 OCBOCHUE U
UCTOJB30BAHUE METONOB M CPEICTB HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH MpU
U3Y4YEHUHU Pa3IMUHBIX IIPEIMETOB.

®opmupoBanne MKT-KOMIETEHTHOCTH y OOYYaromUXcs MPOUCXOIUT C Y4E€TOM OCOOEHHOCTEH
peanu3anuu 00pa3oBaTEIBLHOTO Tpoliecca B mudpoBoil obpazoBatenbHOM cpene (mamee - 11OC).
[OC nuues BKJItOYAaeT: KOMIUIEKC MH(OPMAIMOHHBIX 00Pa30BaTENbHBIX PECYPCOB, B TOM YHCIIE
nupoBele  00pa3oBaTelIbHbIE  PECYPChl,  COBOKYIHOCTb  TEXHOJOIMYECKMX  CPEICTB
MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHonorui (MKT):

kommnbioTepsl, nHoe MKT-o00pynoBanue, KOMMYHUKAIIMOHHBIE KaHAJbl, CUCTEMY COBPEMEHHBIX
MEIarOrMYeCKMX TEXHOJOTHH, 00ECleunBaloNIMX OO0y4YeHHEe B COBPEMEHHOW HH(POPMALMOHHO-
obpazoBarenbsHO cpene. Dopmuposanue [[OC nunes

MO3BOJIUT 00ECTIEYNTh MOACPHHU3AIMIO 00pPa30BaTENILHOTO MPOIIEcca, BHEAPHUTD B MEAaroruiecKyro
IIPAKTUKY TEXHOJOTHH 3JIEKTPOHHOTO O0Y4YEHHUs, MOJIEJIM CMEIIaHHOTO 00y4eHUs], aBTOMAaTU3UPYET
IpOIECChl YNpAaBJIECHUs KauecTBOM 00pa3oBaHUs, (OPMHPOBAHHE Y IIKOJIbHUKOB HaBBIKOB
o0yyeHus B LM(POBOM MHUpPE, YMEHHMIO CO3/1aBaTh LU(POBbIE NPOEKTH [UId CBoed Oynymieit
npodeccuu, NPUCYTCTBHE B 00pa3oBaTeIbHON OpraHu3anuy B ceTu MHTepHeT.

[Tpu popmupoarnu LIOC B nuriee yYUTHIBAIUCH PSJ] KIIFOUEBBIX ACMIEKTOB:

&% ypoBeHb chopmupoBaHHOCTH MK T-KkoMIeTeHIIMN eJjaroros JuLes;

& BO3MOKHOCTH BHEJPEHUS NH()OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B IPAKTUKY
[IpernojaBaHusl BCEX yUEOHBIX MPEAMETOB;

&% 00ecreueHHOCTh JIUIest He00XO0AUMBIM 000pPYJOBAHUEM ISl HCIIOIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOI'HH B 00pa30BaTEIbHOM IIPOIIECCE;

& YCJIOBHUS JUIsl IPAKTUYECKOTO IPUMEHEHUSI KOMITBIOTEPHON TEXHUKH U MHBIX LUPPOBBIX
MHCTPYMEHTOB BCEMU y4YaCTHUKaMU 00pa30BaTebHbIX OTHOILIECHUI;

&% BO3MOXKHOCTb OTKPBITOI'O JOCTYIA K HH()OPMAIIMOHHBIM KaHallaM JIOKaJIbHOW BHYTPEHHEH ceTH,
rinobanbHOM cetn HTepHeT u K pecypcam MHpopManinoHHO-00pa30BaTeIbHOIO LIEHTPA;

& HENPEpbIBHOCTh PA3BUTHUS TEXHUYECKON HHDPACTPYKTYphl LU(pOBOH 00pa3oBaTENbHON Cpebl.
Opranuzaiys yaeOHOTO MpoIiecca OCYIIECTBISIETCS C UCTIOJIb30BaHUEM WHIUBUTYAJIbHBIX,
IPYNIOBBIX, UHANBUAYAIbHO-TPYIIOBBIX U PpOHTANBHBIX (opM. [Ipu perieHun npakTuko-
OpPUEHTUPOBAHHBIX 33JaHUI, B TOM YHCJIE C IPUMEHEHUEM COBPEMEHHON KOMIIBIOTEPHON TEXHUKU,
peanu3yercsi KOMIIETEHTHOCTHBIM MOJAXOJ MPH YETKOM COONIOIEHUH 3aKOHOB MOJICIMPOBAHUS U
dopmanuzanun. Takxke YyUUTHIBAIOTCS OCHOBHBIE ITalbl KOMIIETEHTOCTHOTO MOAXO0JAa K PEIICHHIO
3aJ]a4u: MOCTPOCHHUE MOJIENH, Pealn3alus ee CpecTBaMU HH(POPMAIIMOHHBIX TEXHOJIOTUH, POBEPKa
a/IeKBaTHOCTU IIOCTPOEHHOM MOJEIIN.

CoBepllIeHCTBOBaHHE HAaBBIKOB MCIOJIb30BaHUS HH(OPMALMOHHBIX TEXHOJIOTUHA ONMUpAeTcs Ha
yMeHHE paboTaTh C TOTOBBIMH IPOTPAMMHBIMHU CpEICTBaMHU: HH(POPMAILIMOHHO-TIOMCKOBBIMU
CUCTEMaMH, PEAaKTOpaMH TEKCTOB W Tpa@HUUeCKUMU peJaKTOpaMH, SJIEKTPOHHBIMU TaOJMIIaMH,
WHCTPYMEHTAIBHBIMA W MNPUKIAIHBIMU nporpaMMmamu. PopmupoBanne MKT-kommereHTHOCTH
o0yJaromuxcs IPOMCXOJUT B paMKaxX CHCTEMHO-JESITEILHOCTHOIO MOAX0/a B MPOIecce U3YUEeHUs
MaTeMaTHKH, MH()OPMAaTHUKH M TEXHOJIOTWU. B 0000IIeHHOM BHIE 3TO OTPAXEHO B JAaHHOU
IIpOrpaMMe U B IUIAHUPYEMBIX Pe3yJbTaTaX OCBOEHHS IPOrpamMMbl MeKIpeaMeTHoro moayis «IT-
KOMIIETEHTHOCTB.

Bxuan kaxmoro u3 Bblllle IEPEYNCIIEHHBIX y4eOHbIX TpeaMeToB B popmupoBanue UKT-



KOMIIETEHTHOCTH JIMLIEUCTA MPEJCTaB/IEH B KOHIIE JaHHOIO paszzena. BelHeceHne (opmHupoBaHUs
NKT- KOMIETEHTHOCTH B OTAEIBHBIM MEXIIPEAMETHBIM MOJYJb MO3BOJISIET JIMLEIO U YYUTEIIO-
MPEeIMETHUKY (POPMHUPOBATH COOTBETCTBYIOIINE MO3UIMH INIAHUPYEMBIX PE3YJIbTAaTOB, IOMOTAET, C
Y4ETOM Ceun (KU KaXI0ro yaeOHOTo npeamMeTa, n30exarh JyOIMpoBaHus P OCBOCHUHU Pa3HBIX
YMEHUH, OCYIIECTBISTh HHTETPALUIO M CHHXPOHU3AIUIO COACPIKaHUS PAa3IMYHBIX YU€OHBIX KYPCOB.
2. MexnpeagmeTHoro Moy «MennarpaMOTHOCTbY AJ1s1 JOPMHUPOBAHUS U Pa3BUTHS
[I03HABATENIbHBIX HMHTEPECOB, HMHTEIUIEKTYaJlbHBIX U TBOPYECKUX CIOCOOHOCTEH OO0ydarouuxcs,
yepe3 OCBOEHHE M HCIOJIb30BAHUE METOAOB M CPEJICTB MEAMATEXHOJOTMM NpU H3YYEHUHU
pas3IMYHbIX IPEIMETOB.

CtpykTypa U cofepkaHue MOJIyJs pa3pabOTaHbl C y4eTOM TpeOOBaHUI K YCIOBHSIM pealln3alui
U poBoii 00pa30BaTENBLHON CPEAbl K COBPEMEHHOH IIIKOJIE.

Llenpt0 MEXIPEIMETHOTO MOAYNS sABIsieTCS (OpMUpOBAHHE U PA3BUTHE MEIUATPAMOTHOCTH Y
oOydaromuxcsi B TPOIECCe HHTETPAlUUd OOMIET0 U JIOTOJTHHUTEIHLHOTO OOpa30BaHHS C Y4ETOM
ocoOeHHOCTeH peanu3anuu oOpa3zoBaTeabHOro Imporecca B Jlumee, HCHoOnb3ys pas3indHbIE
METOAMYECKHUE TPUEMBI U COBPEMEHHbBIE TEXHOJIOIMU MeIMao0pa30BaHMs HA YPOKaxX.

ITponiecc popmMHupoBaHUs MEIUArpaMOTHOCTH PAacCMAaTpPUBAETCs KaK KOMMYHHMKATHBHBIN Ipolecc
Pa3BUTHS IMYHOCTU B COBPEMEHHOM MEIUHHOM MUpE, Pa3BUTHS YMEHUN afieKBaTHOTO BOCIPUSTHUS
U MIPAaBHJIHHOTO OTHOIIEHHS K WH(POPMAIIMOHHOMY IMOTOKY y BCEX YYaCTHHKOB 0Opa30BaTEIbHBIX
OTHOLLIEHUH.

MeXnpeaMeTHBI MOJIYJIb HANpaBiIeH HAa (OPMUPOBAHUE MEAMAKOMIICTCHIIMMA, HEOOXOIUMBIHA
COBPEMEHHOMY YEJIOBEKY JUISI aKTHBHOT'O MCIOJIB30BAHUS BOZMOKHOCTEH MH(POPMALIMOHHOTO OIS
TEJNEBUJICHUS, paauo, BUAEO, KuHemarorpada, mnpecchl, VHTepHeTa W TNOHMMAaHUS s3bIKa
MEIMaKylIbTypsl. B pesynprare peanu3anMu OpOrpaMMbl  MEXKIPEAMETHOIO MOAYIS Y
oOyyaromuxcs JO/DKHbI  c(hOpMUPOBATbCS TaKMe MEAMAKOMIIETEHIIMM KaK CIIOCOOHOCTb
MOJTHOLEHHO BOCIIPUHUMAaTh, aHAJIM3UPOBAaTh M OLEHHBATh (Ha 0a3e Pa3BUTOTO aHAIUTUYECKOIO
MBILUIEHUS]) TPOU3BEJCHUS MEIUAKYIbTYphl, HCIOJb30BAHUWE PA3IUYHBIX BUAOB MeEAUNHON
TEXHUKH, CO3[JaHWE M PACIpPOCTpaHEHHE MEIUATeKCTOB (B oOiacT mpeccel, MHTEpHETa, KHHO U
mp.), - CIIOCOOHOCTh MPOTHBOCTOSATH HETATUBHBIM MEIUHHBIM BIHMSHUSAM. B mporecce peannzanuu
JAaHHOTO MEXIPEJAMETHOTO MOJIYJS BCE YYaCTHUKM OOpa30BaTEeNbHBIX OTHOMICHWH TOJydYaT
COBPEMEHHBIC 3HAaHUS O METOJMWYECKHX TNpUeMax MeanaoOpa3oBaHUsl, HHTEIPUPOBAHHOTO B
0a30Bble LIKOJBHBbIE MAMCLUUIUIMHBL O paboTe C TMe4aTHBIM TEKCTOM, O (OPMHUPOBAHUU
AQHAJIMTUYECKOTO MBIIUIEHUS] IIKOJBHUKOB, O TEXHOJOTMH OOy4YeHMs Y4YalMXCsl CO3JaHMIO
COOCTBEHHBIX MEIMMHBIX COOOIIeHui, 0 crmoco0ax MPOBEPKH 3HAHUH M yMEHHUH ayIuTOpHH.
OOyuaronyecss MO3HAKOMSATCS C OCHOBHBIMH IIEJSIMM MaHMITYJISTUBHOIO BO3JEHCTBHS Ha
MaTepualie MeIHa; Y3HAIOT OCHOBBI BBISBICHUS COIUAIBHO-TICUXOJIOTHYECKUX MEXaHU3MOB,
WCTIOJB3yEeMBIX aBTOPAaMH MEJIMATEKCTOB, OPHEHTHPOBAHHBIX Ha MAHUMYJSTHBHBIA A QEKT;
MOJTy4aT BO3MOKHOCTH DPa300paThCsi B JIOTUKE aBTOPCKOTO MBIIUICHUS, BBISBICHHUE aBTOPCKOMH
KOHIICTIIINH, OTICHKA ayUTOPHUEH TaHHON KOHIIECIIINHA MEINATEKCTA.

Opranuzanus yyeOHoro npotecca B Jluiee ocymecTBiseTcst ¢ UCIOIb30BaHUEM WHANBUYAIbHBIX,
IPYIIOBBIX, WHAMBHUIYaIbHO-TPYNINOBBIX U (pOoHTaNbHBIX (opMm. [Ipu pemeHun mNpaKTHKO-
OPHEHTUPOBAHHBIX 3a/IaHUH, B TOM YHCJEe C IPUMEHEHUEM COBPEMEHHON KOMIBIOTEPHOU TEXHUKH,
peanu3yercsi KOMIIETEHTHOCTHBIM MOJAXOJ] MPH YETKOM COOJIOIEHUHN 3aKOHOB MOJIETUPOBAHMS U
dopmanuzanun. TakKe YIUTHIBAIOTCS OCHOBHBIC JTalbl KOMIIETEHTOCTHOTO TIOJX0/1a K PEIICHUIO
3a7a4: MOCTPOSHHUE MOJICNH, PEATH3AINs €€ CPeICTBaMH HH(POPMAITMOHHBIX TEXHOJIOTHH, IIPOBEPKA
aJIeKBaTHOCTH TIOCTPOCHHOW MOJIeN. MICIoMb3yr0TCS METOAMYECKHIE TPUEMBI 00 yUCHHS:

- «rpocenBaHue» HHopMaIu (apryMEeHTHPOBAHHOE BBIJIEICHUE HCTUHHOTO H JIOXKHOTO B



MaTepHuagax npeccsl, TEJIEBUICHUS, PAJUo U T.1.);

- OuMIIeHUEe UHHOPMAITH OT «PYMSH» U <«SIPJIBIKOBY ITYTEM COIIOCTABICHUS C ICHCTBUTEIbHBIMU
dakTaMu ¥ T.1.) U T.]I.

CoBepIIeHCTBOBaHNE HABBIKOB UCIIOIB30BaHNS HHPOPMALIMOHHBIX TEXHOJIOTUN OMUPAETCs Ha
yMeHHUE paboTaTh C TOTOBBIMHU MPOTPAMMHBIMHU CPEICTBAMH: HH(OPMAIIMOHHO-TIOUCKOBBIMHU
cUCTEMaMH, PEJaKTOPAMU TEKCTOB U rpa)uuecKUMHU peAaKTOPaMH, 3JIE€KTPOHHBIMU Ta0IULaMH,
MHCTPYMEHTAJIbHBIMU U IPUKIIAJAHBIMUA IPOTpaMMaMH.

3. MEXIIpeIMeTHOro Monyis «lIpeanpuHuMaTenscTBO» A (OPMUPOBAHUS U pa3BUTHS
HaBBIKO JUIs  [PEIIPUHUMATEIbCKONW JIEATENIBHOCTH OO0YYarolUXCs, 4Yepe3 OCBOCHHE U
UCTOJIB30BAHUE METOAO0 W CPEACTB OOy4YCHMS NPH U3YYCHHM Pa3IMYHBIX MpPEAMETOB. SIBisercs
OCHOBOM TOATOTOBKM AaKTHMBHOI W  JIEJIOBOTO  MOJIOJOTO TOKOJEHHS K IKH3HH U
NPEINPUHUMATEIBCKONH  JEATENbHOCTH, B  COOTBETCTBUU 3ajauaMH, YCTaHOBJICHHBIMHU
HammonaneHodt nOKTpuHON oOpazoBanus B Poccuiickoit denepanmu H nepuon ao 2025 rona
CtpykTypa U cofep:kaHue MOJIyJs pa3paboTaHbl C y4ETOM TpeOOBAaHMI K YCIOBHSM peallu3aluu
1u¢poBoil 00pa30BaTENIbLHOM cpelbl B COBpEeMEHHOH Mmikosie Llenplo MEeXIpeaMeTHOro MOAYJis
aBisieTcd (OPMHUPOBAHME M PAa3BUTHE HABBIKOB [UI NPEANPUHUMATEIILCKOM JEesITeIbHOCTH
o0yyaromuxcs B IpOLEcce HHTErpalud OOILero  JIOMOJHUTEIBHOTO O0pa3oBaHUS C YYETOM
ocoOeHHOCTEH peanu3ali  00pa3oBaTeNbHOTO mpouecca  Jlumee, HCMONB3ys pa3IHYHBIC
METOAMYECKHE TPHEMbl W COBPEMEHHBIE TEXHOJOTMH Ha Yypokax B pamkax gaHHOTO
MEXIIPEIMETHOTO MOJYJIS MPEANPHHAMATENBCKAs JESITeIBbHOCT O0yYaIOMIMXCsl MOHUMAETCsl Kak
MIPOEKTHO-TIPAaKTUYECKasi TBOPUECKas ACATEIbHOCTD, HAIPABJICHHAs HAa CO3/IaHUE HOBBIX IIPOJIYKTOB
C LENbI0 IMOJYyYeHHs PA3IM4YHOrO poja mnpodpura (B TOM 4YMCIE HEMAaTepHaJIbHOIo) OT HX
peanu3aium, OCyllecTBIseMas B KOHTEKCTE BBICOKOM HPAaBCTBEHHO KYJIbTYpbl. MeXnpeaMeTHbIN
MOJyJIb HaIlpaBlieH Ha (OPMHUPOBAHHUE KOMIIETEHIIMHA, HEOOXOJUMbI COBPEMEHHOMY YEJIOBEKY IS
PEANPUHUMATEIBCKON e TeTbHOCTH.

4. MexnpeameTHoro Moyt «PUHAHCOBAst IPAMOTHOCTBY

[IpeameTHbIe 00acTH PUHAHCOBOI TPAMOTHOCTH

1.Jloxoas! 1 pacxobl

2.®uHAHCOBOE TNIAHUPOBAHUE U OIOKET

3.JInunble cOepexeHus

4. KpenutoBanue

5.MuBecTtupoBanue

6.CtpaxoBaHue

7.Pucku u punancoBast 6€30MacHOCTh

8.3amuTa npaB notpedureneu

9.06mmue 3HaHN SKOHOMUKH U a3bl GUHAHCOBOM apu(MeTUKU

Lenn n3yyerns Motyisi: GOPMHUPOBAHNE AKTHBHOM KU3HEHHOH MTO3UIINH, Pa3BUTHE
HKOHOMHYECKOTO 00pa3a MBINIICHHS, BOCITUTAHNE OTBETCTBEHHOCTH W HPABCTBEHHOTO TOBEICHUS
00JIaCT SKOHOMHYECKHUX OTHOUIEHHWH B CEeMbE M OOILIECTBE, MPUOOPETEHUE OIBbITa MPUMEHEHUH
MOJyYeHHBIX 3HAaHUM M YMEHUH IJI peLIeHHs 3JIeMEHTApHBIX BOIPOCOB B OOJACTH SKOHOMHUKHU
ceMbu Metoabl oOy4yeHus: paboTa B Ipymiax, BpUCTHYecKas Oeceda, posieBas urpa, padora
HarJsiIHBIMA TIOCOOMSIMM, BU/I€O0- M ayJMOMaTepuaiaMd M MYJIbTUMEIUMHBIMH Mpe3eHTalUsIMU
00CyXIIeHUE TUCKYCCHOHHBIX BOMIPOCOB, YIPAXHEHUS /IS YIIYUIICHHAS MO3TOBOH JIEATEIIEHOCTH.



2. COOEP)KAHUE TEM YYEBHOI'O IPEIMETA

Buosiorusi kKak KOMILIEKC HAYK O "KUBOH NpHpo/ie

buonorus kak KOMIUIEKCHasI HayKa, METOAbl HAyYHOTO IMO3HAHUS, UCIIOIb3yeMbIe B OMOJIOTHH.
CoBpeMeHHbIE HanpaBiIeHHs B Onosioruu. Pons 6uonoruu B GopMupoOBaHUH COBPEMEHHOMN
HAy4YHOU KapTUHBI MUpPa, IPAKTUUYECKOE 3HaYCHHE OMOJIOTHYECKIX 3HAHUH.

buonorudeckne CUCTEMBI KaK MPEAMET U3ydeHUS] OUOJIOTHH.

CtpyKkTypHbIe M PYHKIMOHAJIbHbIE OCHOBbI KM3HHU

MonekynspHble OCHOBBI XU3HU. Heoprannueckue BeiecTs, Ux 3HaueHue. Oprannueckue
BellecTBa (yriaeBOoibl, JUMHUAbI, OCIKH, HyKJIeHHOBbIE KUCIOThl, AT®) u ux 3HaueHue.
buononumepsl. [pyrue opraHuveckre BemecTBa KiIeTku. HaHOTeXHOIOrHH B OMOJIOTHH.
[uronorusi, MeToabl HUTOJOTUH. POJIb KIIETOUHOM TEOPUU B CTAHOBJIEHUU COBPEMEHHOM
€CTECTBEHHO-HAy4YHOU KapTuHbl Mupa. KiieTku npokapuotT u 3ykapuoT. OCHOBHBIEC YaCTH U
OpPraHouAbl KJICTKHU, UX (QYHKIIHH.

Bupycsi- HeknieTouHas hopma KU3HU, MEPHl TPOPHUIAKTUKH BUPYCHBIX 3a00JICBaHHIA.
KuznenestenbHocTs kinetku. [Inactuueckuit oomen. doTocuuTe3, XeMocuHTe3. bruocunTes
Oenka. DHepreTUveckuii o0OMeH. XpaHeHue, Nepeiada U peann3aius HacleACTBCHHON
uHpopmanuu B kieTke. ['eHernueckuii kof. ['en, renom. ['eHomuka. BiusHue HapKoreHHBIX
BEILIECTB HA MPOIIECCHI B KIIETKE.

Knerounsrii nuki: uatepdasa u genenue. Muto3 u meiios, ux 3HaueHue. CoMmaTuyeckue u
MOJIOBBIE KJIETKH

3. TemaTuyeckoe miIaHupoBanue mo ouosioruu B 10 kiacce
Yuutenb Betnyxckux Cepreii JmutpueBud, yueouuk 10 ki1 - [Taceunnk B.B., Kamenckuii A.A.,
Py6buoB A.M. u ap., pea [laceunuka buonorus, 10 knacc M.: IIpocserienue
Koan4yecTBO 4acoB
Bceero 35 gacos; BHegenro 1  uac

[TnaHOBBIX MPOBEPOUYHBIX pabOT _ - , JabopaTopHbIX padot 11
AJIMUHHUCTPATUBHBIX KOHTPOJIbHBIX padoT 4

Ne Tema Kox | Tum ypoxka XapakTepucTuka JeATEIbHOCTH ydamuxcs | Bun
YPOK | ypoka -BO WM BUJBI Y4€OHOH 1eATEIbHOCTH Bl
a qac KOHT
OB pous,
u3Me
pute
M
1. | buonoru 1 Beoansrit CamocrosiTenpHOE OmpeAcIIeHUE uenen | bece
A B AkTyanuszany | yueOHoU J1a 1o
CUCTEME s 3HAHUU JEATEIBHOCTH U COCTaBJIEHHE €€ IUIaHa TP | BOIP
HayK n3ydeHuu pasnena «Oomas ouonorus» B 10— | ocam,
11 orop
KJ1accax. HBIN
Omnpenenenrne OCHOBOMNOJATAONIUX TOHATHI: | KOHC
Hay4yHOE MHUPOBO33pEHHE, HayyHasl KapTHHA MEKT
MUpAa, YUEHBIH, OHosIOorHUs.
OByazneHne yMEHUEM CTPOUTh MEHTAIbHYIO
KapTy MOHATHUM.
[IponykTBHOE ~ OOmIEHME C  APYTUMH
YJ4aCTHUKaMU JIEATEIbHOCTH B  IIpoliecce
00CYXICHHS




posn u Mecta Ouojorud B (OPMHPOBAHUU
COBPEMEHHOM HAay4HOM KApTUHBI  MHpA,
MIPAKTUYECKOTO0  3HAYCHHS  OMOJOTHYECKUX
3HAaHUU U

npodeccuii, CBA3aHHBIX C OMOJIOTHUEH.
CamocTosTenbHas UH(POPMALIMOHHO-
M03HaBaTeNbHAsl JEATENIbHOCTD C Pa3IMYHBIMU
UCTOYHUKAMU HHMOpMaIu, €€ KpUTHYecKas
OLICHKA

W UHTEpHpeTalnus IO BONPOCY BIHMSAHUSA
€CTECTBEHHbIX HAyK B LIE€JIOM M OHOJIOTUU B
YaCTHOCTM  Ha  OKpYXKAaloLlyl0  Cpeny,
SKOHOMUYECKYIO, TEXHOJOTHYECKYIO,
COLMAIIBHYIO U ATUYECKYIO

cdepbl 1eATeIbHOCTH YeTIOBEKa.
Hcnonp3oBanue cpecTB HHPOPMALTMOHHBIX

Y KOMMYHUKAIIMOHHBIX TEXHOJIOTUH (1anee —
HKT) IS Cco3JaHus
MYJIbTHMEIHANIPE3CHTAIIH.

OObexT Ypok Onpenenenre ocHOBoNoJaramux nousatuit: | bece
U3y4eHUS OTKPBITHUS METO0JIOTUs HayKH, OOBEKT UCCIIeI0BaHHUs, nac
ouonorun HOBBIX MPEIMET UCCIIETOBAHMS, )KU3Hb, )KU3HEHHBIC J5IeM
3HAHUH, CBOMCTBA. eHTa
oOpeTeHus CamocTosTenbHas UH(POPMALMOHHO- | MU
HOBBIX N03HaBaTeNbHas JEATEILHOCTh C PA3JIMYHBIMU | 00Bs
YMEHUH U | ICTOYHUKaMUd HHGOpMAIlM B OTHOIICHHWHU | CHEH
HaBBIKOB CYLIECTBYIOIIMX HA  CErOAHSIIHUM  JeHb | uf,
ONpeIeIeHUN cocra
MOHATUS OKU3HbY, €€ KpUTHYECKas OLIEHKA BJICH
u WHTEPIPETALNSL c MOCJIENYIOLIEH | ue
MOATOTOBKON MH(GOPMAIMOHHBIX COOOIIEHHH, | Tab
B TOM UIIBI
qucie MOJIKPETIEHHBIX
MYJIbTHMEINANIPE3CHTAIIUSIMH.
[IpoxykTuBHOE OOIIEHUE U B3aUMO/IEIICTBHE C
JIPYTUMH ~ YYaCTHUKAMH  JIEATEJIbHOCTH B
npouecce OOCYKIEHHUS aKTyaJlbHOCTH TEM
y4eOHBIX
U UCCIIEJIOBATEIbCKUX MPOEKTOB.
PazButue mo3HaBaTeNbHOTO UHTEpeca K
W3Y4EHHIO OMOJOTMM Ha OCHOBE H3y4Y€HUs
MH(GOPMAIMOHHBIX UICTOUHUKOB O PACTEHUSAX U
KUBOTHBIX Ha rep0ax M (uiarax pasaHyuHbIX
CTpaH
MHpa U pernoHoB Poccun
Meronsl Ypok OrnpeneneHne 0CHOBOMOJAraloIMX MoHATHit: | bece
HAy4YHOTO OTKPBITHUS Hay4YHbIl METOJA, METOJAbl HCCIEeNOBaHUA: | Ia MO
MIO3HAHUS B HOBBIX HaONo/leHne,  SKCIIEPUMEHT, OIHCaHue, | BOMpP
6uosorun 3HaHU, U3MEpEeHue, CpaBHEHHE, MOJICIMPOBaHUE, | OcCaM,
JlaGopatop obpereHus CPaBHUTEIBHO-UCTOPUICCKUN METOI. orop
Hasl HOBBIX CocraBieHne Ha OCHOBE pabOThI C yUeOHUKOM | HBIH
pabota 1 YMEHUH U | ¥ IpyruMu HH()OPMAITMOHHBIMU HCTOYHUKAMH | KOHC




«Mcnoinp30 HAaBBIKOB CXEMBbI, PAaCKpBIBAIOLIEH ATambl IMPOBEACHUS | MEKT
BaHUE Hay4HOr'O0 MCCIIEIOBAaHUS M MX B3aUMOCBS3b.
pa3IMYHBIX Hcnonb30BaHue MO >KEMAHUIO OOYYarOMIMXCs
METOJ0B UKT
npu B pELICHUU JAHHOW KOTHUTHBHOMW 3a/1a4U.
U3Y4YEHUU OBnazneHue MeToaMHM HAy4dyHOIO I103HAHUSA,
Ouosoruue HCIIOJIb3YEMBIMHU pu OMOJIOTrMYECKHUX
CKHX WCCIEAOBAHUSAX B YCIOBUAX BBINOJHEHUS
00BEKTOBY nabopaTopHOU
pabots! «cronbp30Banue pa3IuYHBIX METOJIOB
MIPU U3YYCHUH OMOJOTHYECKUX 00BEKTOB (Ha
IIpUMEpE pacTEHU )»
buosnornue Ypok OnpeneneHre OCHOBOIOJAraloIMX MOHATHH: | bece
CKHE OTKPBITHS CUCTEMA, Ounonoruyeckas CUCTEMA, | J1a 110
CHUCTEMBI HOBBIX 3MEPAKEHTHOCTb, caMOpETryJIALys, | BOIP
U UX 3HaHUH, 9BOJIIOLIMOHHBIE  Tpolecchl. JleMoHCTpanus | ocam,
CBOMCTBa o0OpeTeHus BJIAJICHUSI  SI3bIKOBBIMU  CPEACTBAMHU I[P | OIOP
Jlaboparop HOBBIX OTBETax  HA  IIOCTaBJICHHBbIE  BOMIPOCHI. | HBII
Hasi yMEHUM u | OBnaseHne MeTOJaMU HAy4dyHOI'O ITO3HAHMS, | KOHC
pabota 2 HaBbIKOB HCIOJIb3YEMBIMU npu OMOJIOTUYECKHUX | TIEKT
«MexaHus uccinenoBanusax. Pa3Bute ymeHusi 0ObACHATH
MBI CaMO pe3yabTaThl OMOJOTHUYECKUX HKCIEPUMEHTOB.
peryisuuu JlaboparopHas paborta «MexaHu3Mbl
». caMopery- JALAR. PazButue
[I03HABATEJIBHOTO HHTEpEca K HU3YYECHHIO
OWoJIOTMM Ha TNpUMEpPe MaTepHalioB O
B3aUMOCBSI3U CTPOEHUS u byHKIMI
OMOJIOrMYECKUX CHCTEM M CaMOPEryJsIUu Ha
OCHOBE TOJIOKUTEIBHON 00paTHOI CBSI3U
O6006mato Ypox CamocTOosATeIbHBIN KOHTPOJIh U KOPPEKIIHS bece
1105071 0000111eHUs U | yUeOHOH JesATeIbHOCTH C HCIOJIb30BaHUEM | J1a O
YPOK 10 cucTemarusa | Bcex BOIIP
TeMe: 117051 BO3MOXKHBIX PECYpCOB  JUIsl  JIOCTHUXKEHUS | OCaM,
«buonorus 3HAHUU MOCTABJICHHBIX IEJeH W pealn3aluu IJIAHOB | OTIOP
B NEeSATENbHOCTH. HBII
CHCTEME JleMOHCTpanMsi HAaBBIKOB  TO3HABATEIBbHOW | KOHC
HayK. peduiekcun. MEKT
Mertonsl [IponykTrBHOE O0IIIEHUE U B3aUMOJICHCTBUE B
HAy4YHOTO Ipolecce COBMECTHON YUeOHOM JesTeNbHOCTH
MMO3HAHUS B c
OHOTIOTUIY y4€TOM  MO3MIMI  APYrHX  YYaCTHHKOB
NeSITEIbHOCTH.
JemoHcTpanus BIIAJICHUSA SA3BIKOBBIMH
CpeICTBaMH.
VYBepeHHOE  I0JIb30BaHHE  OMOJOTHYECKOM
TEPMUHOJIOTHEN B IIPesiesax N3y4eHHON TEMBI
Monexyis Ypok CamocTosiTenbHOe OIpeleICHUE uemu | bece
PHBII OTKPBITHS y4eOHOM JesATeNbHOCTH M COCTaBlieHHEe €€ | 1a 1o
YPOBEHb: HOBBIX mnaHa. OmnpeneneHue  OCHOBOIOJIArarlIUX | BOMP
oOmtast 3HAHUH, MOHSTHI: aTOMBI U MOJIEKYJIbI, OPraHUYECKUE | OcaM,
XapaKkTepuc o0OpeTeHus U HEOPraHMYECKUE BEIEeCTBA, KOBAJIEHTHAs | OIMOp
THKa HOBBIX CBSI3b, MAaKPODXJIEMEHTHI, MHUKPOAJIEMEHTHI, | HBIN




YMEHUH U
HAaBBIKOB

OMOMOIUMEDBI: TOMOIIOJIUMEPHI u
reTepONOINMEPHI. CamocrosTenpHas
MH(GOPMALIMOHHO-TI03HaBaTEIbHAs
JESITeNbHOCTh C PA3MUYHBIMU HCTOYHHKAMH
uHpopmanuu, e€ KpUTUYEeCKas OLeHKa H
MHTEpHpEeTalys IO BONPOCAM XUMHYECKOTO
COCTaBa UBBIX OpraHu3mMoB. dopmupoBaHue
COOCTBEHHOW TIO3MIIMM TIO OTHOUICHHUIO K
uHbopMalMY, MOJIYy4aeMOM M3  pa3HbIX
UCTOYHUKOB. IlponykTuBHOE OOLIEHHE U
B3aUMOJICHICTBHE C JPYTMMHU YYaCTHUKaMHU
y4eOHOI JeSATeNbHOCTH TpU  OOCYKICHHUU
po6seM pa3paboTKU yUEHBIMU U BHEAPEHUS B
MIPOU3BOJICTBO HOBBIX HCKYCCTBEHHO
CO3JIaHHBIX OPraHMYECKUX BeulecTB. Pa3Butue
MO3HABATEIBHOTO HMHTEpeca K H3YYCHHUIO
OMOJIOTUM M MEXIPEIMETHbIX 3HAaHUM MpU
M3YyYEHUH MaTepualia 0 XMMUYECKHUX CBS3SX B
MOJIEKYJIax BEIIIECTB, UCKYCCTBEHHOM
MOJIy4YEeHUH OPTaHUYECKUX BELIECTB U JIp.

KOHC
IICKT

Heopranuu
eCKHe
BEILECTBA:
BOJIA, COJIU

Ypok
OTKPBITHS
HOBBIX
3HAHUIA,
obpereHus
HOBBIX
YMEHUH U
HABBIKOB

OmnpeneneHre OCHOBOIONATAIONINX TMOHATHH:
BOZIOPOJHAS CBSI3b, TUAPOPUIBHBIC BEIICCTBA,
ruapodoOHbie BemiecTBa. CamocTosiTeNnbHas
MH(OPMAIMOHHO-TIO3HABATEIIbHAS
NEeSTENbHOCTh C PA3IUYHBIMH HCTOYHUKAMU
nH(popMaUN 00 O0COOCHHOCTSIX
HEOPraHMYECKUX  BEIIECTB, BXOMAAIIUX B
COCTaB KHUBOTO, €€ KPUTHYECKas OLIEHKa U
untepnpetanus. [IponykTuBHOe oOOIIeHHE U
B3aUMOJICVICTBHE B

MpoLiecce COBMECTHON Y4eOHOM AesITeNbHOCTH
c

Y4ETOM  IO3ULIHN
e TeTLHOCTH.
Pa3BuTHe mO3HaBaTENHHOTO
poruecce W3y4YeHUs
Marepuaia

yueOHUKa

JIPYTUX  Y4aCTHHKOB

HHTEpECCa B
JOIIOJIHUTCIIBHOI'O

bece
J1a 110
BOIIp
ocam,
onop
HBIN
KOHC
MIEKT

JIunuaml,
179
CTPOEHHE U
(GYHKIIH.
Jlaboparop
Has

pabora 3
«O0Hapyx
eHue
JUNHUIOB C
MIOMOUIBIO
KayeCTBEHH
on
peaxKIum

Ypok
OTKPBITHS
HOBBIX
3HAHUIA,
oOpeTeHus
HOBBIX
YMEHUHU U
HaBbIKOB

Omnpenenenre 0OCHOBOMONIATAIOIINX TTOHSTHI:
JUTUIBI, HEUTPAIBHBIE JKUPBI, JPHUPHEIC
CBSI3H,

BOCKa, PoconmumuIbl, CTEpOUIbI.
JlemoHcTpanus BJIQ/ICHUS SI3BIKOBBIMU
cpencTBamMu TUTST XapaKTePUCTUKU
XUMHYECKOTO COCTaBa KUBBIX OPTaHU3MOB.
Pemenne Gnonornvyeckux 3aga4 Ha OCHOBE
BIIQJICHUS MEXIPEAMETHBIMU 3HAHHUSIMH B
00JIaCTH XMMUH.

[IpoaykTrBHOE OOIIIEHNE U B3aUMOICHCTBHUE B
MPOIIECCe COBMECTHON YUEOHOU ACSITEIIBHOCTH
c

YYETOM  MO3ULHI

JPYTUX  YYaCTHUKOB

bece
Ja 1o
BOIIP
ocam,
oIop
HBIH
KOHC
MHEKT




NESITEeNbHOCTH IO BOIPOCAM IPUMEHEHHMS
CIIOPTCMEHAMH aHAOOJIMKOB.

OBnazieHne MeToJlaMM Hay4YHOI'O I1O3HAHMA,
UCTIOJIb3yEeMbIMU npu OMOJIOTUYECKUX
UCCIIEIOBAaHUSIX, B IPOLIECCE BBINOIHEHUS
1abopaTopHOit

paboTbl «OOHapyXeHUE JTUIHUIO0B C TOMOILBIO
Ka4eCTBEHHOM peaKIun»

9. | Yriuesonpl, Ypox OnpeneneHre OCHOBOIOJAraloIMX MOHATHH: | bece
ux OTKPBITHS yIJI€BOJbI, MOHOCaxapuibl, AMCAXApUJBL, | 1a IO
CTPOCHHE U HOBBIX OJIUrOCaxapuipl, [OJINCAaXapUbl. | BOIP
byHKINN. 3HAHUH, JlemoHcTpanus BJIa/ICHUS A3BIKOBBIMH | OCaM,
JlaGopatop oOpereHus CpeICTBaMHu UL XapaKTEPUCTUKHU | OTIOP
Has paboTa HOBBIX XMMHUYECKOIO COCTaBa >KUBBIX OPIaHMU3MOB. | HBII
4 YMEHUH U Pemenne Ouonornyeckux 3ajgady Ha OCHOBE | KOHC
«O06Hapyx HaBBIKOB BIIQJICHUS MEXIPEAMETHBIMU 3HAHUSIMH B | IIEKT
eHue obmactu xumuu. OBnageHHe MeTOJaMHU
YTJIEBOJOB HAay4yHOr0 TIO3HAHMSI, HCIIOJIB3YEMBIMH IIpU
c OMOJIOTHYECKUX MCCIIEIOBAHUAX, B IpoLEcce
MOMOIIbIO BBITIOJTHEHUS nabopaTopHOit paboThI
KaueCTBEHH «O0OHapyXeHHe YIJIeBOJOB C  IOMOIIBIO
on KauyeCTBEHHOW peakuumw». PaszBurme ymeHus
peakumn. OOBSICHATH  pe3yJabTaTbl  OMOJOrMYECKHX

9KCIIEPUMEHTOB

10| Jdupekropc VYpoxk CaMocCTOsATENbHBINA KOHTPOJIb U KOPPEKLIUS [Iuce
Kas KOHTPOJIS y4eOHOH JEATENbHOCTH C WCIIOJIb30BaHUEM | MEHH
KOHTPOJIbH 3HAHUU BCEX 19171
ast pabota. BO3MOXHBIX PECYpPCOB  JJii  JOCTH)KEHUS | KOHT

IIOCTABJICHHBIX II€JIEH M pealM3alliy IUIAHOB | POJIb
JeSITEIbHOCTH.

JleMOHCTpanuss  HaBBIKOB  IO3HABAaTEJIbHOU
pedaexcun.

[IpoxykTuBHOE OOIIEHUE U B3aUMO/IEIiCTBHE B
MPOIIECCE COBMECTHON YUEOHOMU AESITEIIbHOCTU
c

y4€TOM  MO3MLIMHA  JPYTUX  YYaCTHHUKOB
JEATEIBHOCTH.

JlemoHcTpanus BJIa/ICHUS A3BIKOBBIMU
CpEICTBaMH.

VYBepeHHOE  MOJIb30BaHUE  OHOJOTHYECKON
TEPMHUHOJIOTMEN B TIpeAenax H3y4EeHHOIO
MaTepuasa TEMbI

11| benku. Ypok Omnpenenenne OcHOBOIONAraroUMX MoHATUM: | bece
CocraB u OTKPBITHUS HE3aMEHHMbIE aMUHOKHUCIIOTHI, NEeNTHIHAas | 1a Mo
CTPYKTypa HOBBIX CBSI3b, KOH(opManusa Oenka, rIo0yIsIpHBIE U | BOIP
OenKoB. 3HAHUH, bubpuIsIpHBIE Oenku, JeHaTypalus. | ocam,
JlaGopatop oOpereHust [IponykTuBHOE OOILIIEHNE U B3aUMOJICHCTBUE B | OTIOP
Has HOBBIX MPOIIECCe COBMECTHOMN YUEOHOU JESITEIIBHOCTH | HBIN
pabora 5 YMEHUHU U C Yy4€TOM TMO3MLMKM JPYIMX YYaCTHHUKOB | KOHC
«O0Hapyx HaBbIKOB JeSITeIbHOCTH pu 00CYXXJIEHUH | TIEKT
eHue 0cOOEHHOCTEH cocTaBa M CTPYKTYpPHI OEJKOB.
0OenKkoB ¢ CamocrosiTenbHas MH(}OPMaIMOHHO-




ITOMOIIBIO0
Ka4eCTBEHH
o
peaKIum»

MO03HABaTeNbHAsl JEATENIbHOCTD C Pa3InYHBIMU
HUCTOYHUKAMU WHOOpPMALUKA TI0 H3YyYCHHUIO
OenKoB, HUX cOCTaBa M CTPYKTYphl, €&
KpUTUYECKasl OICHKAa W  HWHTEPIPETAIHSL.
CocraBieHUe MEHTAJIbHOW KapThl MOHSTHU.
OBnaneHne MeTOJaMH HAy4HOTO ITO3HAHUSA,
HCIOJIb3YEMBbIMU npu OMOJIOTrMYECKHUX
WCCIICIOBAaHMAX, B TMPOIECCE BBIMTOJIHCHUS
nabopaTopHOU

paboter «OOHapyx)eHNEe OEITKOB C MTOMOIIBIO
KaueCTBEHHOU PEeaKIum.

Pa3BuTHe TmO3HAaBaTENBHOTO HWHTEpeca K
W3Y4YCHHIO OHOJOTMM Ha OCHOBE H3YYEHHUS
JIOTIOJTHUTEIHHOTO MaTepraa yaeOHuKa

12

benkwn.
DyHKIMHU
O€EJIKOB

Ypox
OTKPBITHS
HOBBIX
3HAHUIA,
obpereHus
HOBBIX
yMEHUM
HABBIKOB

u

OmnpeneneHre 0OCHOBOMOJIATAIOIINX TOHSITHHA:
CTPYKTypHBIE  Oelku,  OelKu-QepMEHTHI,
TPAaHCIIOPTHBIC OEJIKH, CUTHAJbHBIC OCJIKH,
OCNMKM  3allWTBl W HamajcHWs, OCIKu-
pelenTopsl, OEKy,
obecrieunBaronne
OeIKu.
CamocTosTenbHas UH(POPMALIMOHHO-
MO3HaBaTENbHAS JICATEIILHOCTh C PAa3IUYHBIMU
WCTOYHUKAMHA WH(OOpPMAUKA TI0 H3YyYCHHUIO
OCIIKOB 1

BBITIOJTHSIEMBIX UMHU (PYHKIIHA, €€ KpUTHISCKast
olleHKa ¥ uHTepnperarms. @opmMupoBanue
COOCTBEHHOM TMO3MIIMM IO OTHOILICHUIO K
MOJTy4aeMoi OMOJIOrHYECKO HHPOPMALIUH.
Pa3BuTHEe TMO3HABaTENBHOTO WHTEpEca TIpHU
W3YYeHHH  JOMOJIHUTENBHOTO  MaTepuania
yueOHUKa

JBWXKCHUC, 3aIllaCHBbIC

bece
Jla T10
BOIIp
ocam,
onop
HBIN
KOHC
MTEKT

13

DepMeHTHI
Ouosoruye
CKHe
KaTajan3aTo
pHI.
Jlaboparop
Has pabota
6
«Karanmutu
qyeckas
AKTUBHOCTh
bepMeHTOB
(Ha
npuMepe
aMUJIa3bI)».

Ypok
OTKPBITHS
HOBBIX
3HAHUIA,
oOpeTeHus
HOBBIX
yYMEHUHU U
HaBbIKOB

OmnpeneneHre OCHOBOMOJArAlOIIUX MOHATHIMA:
SHEeprus  aKTUBAIlMM, AKTUBHBIA  IEHTP,
cyOcTpaTHas crneuu(pUIHOCTb, KO(PEPMEHTHI,
OeNKU-aKTUBATOpPbl U  OEIKU-UHTHMOUTOPHI.
[IpoxykTuBHOE OOIIEHUE U B3aUMOJIEIiCTBHE B
MPOIIECCE COBMECTHON YUEOHOU JESITEIIbHOCTU
c

ya€TOM  TO3WIUH  APYrUX  YYaCTHHKOB
NESITeNbHOCTH TpU  OOCYXKACHHUU OTJINYMA
(hepMeHTOB

OT XMMHYECKHMX KaTaJlu3aTOpOB, BIUSIHUA
KPUTHYECKOTO MTOBBIIICHUS TEMITEPATyphI TENIa
YeJI0BEeKa Ha aKTUBHOCTh (DePMEHTOB.
OmnazieHre METOJaMH HAyYHOTO ITO3HAHHMS,
UCIOJIb3yEeMbIMU npu OMOJIOTUYECKUX
WCCIICIOBAHMSIX, npu BBITTOJTHEHUH
nabopaTopHOil paboThI

«Karanutudeckast akTUBHOCTb (DepMEHTOB (Ha
IpUMEpe aMHJIIa3bl)».

PazButne yMmeHHsT OOBSACHATH PE3YNIbTATHI

bece
Ja 1o
BOIIP
ocam,
oIop
HBIH
KOHC
MEeKT




OMOJIOrHYECKUX OKCIICPUMCHTOB

14| HyknenHos Ypox bece
bIC OTKPBITHS Jia 1o
KHCIIOTBIL: HOBBIX BOIIP
JHK u 3HAHWM, ocam,
PHK oOpeTeHus o1op
HOBBIX HBII
YMEHUHU U KOHC
HAaBBIKOB HEKT
15| AT® un Ypok bece
apyrue OTKPBITHS Jia 1o
HYKJIEOTH L HOBBIX BOIIP
Bl 3HAHWM, ocam,
BurtamuHbl oOpeTeHus o1op
HOBBIX HBII
YMEHUU U KOHC
HAaBBIKOB HEKT
16| lupekrtopc Ypok CaMocTosTeIbHBIA KOHTPOJIb U KOPPEKLIUS [Tuce
Kas KOHTPOJIS y4eOHOI JeATeNbHOCTH C MCIOJIb30BAaHUEM | MEHH
KOHTPOJIbH 3HAHWUMI BCEX BI
as paboTa. BO3MOXHBIX PECYPCOB Il  JOCTH)KEHHS | KOHT
IIOCTABJICHHBIX LEIEH M pealu3alyM IUIAHOB | pOJb
JESATEIIBHOCTH.
JleMOHCTpanysi HaBBIKOB  ITO3HABATEJIILHOU
pedaekcumn.
[IponykTrBHOE OOIIEHUE W B3aUMO/ICHCTBHE B
Ipolecce COBMECTHON y4eOHOH JesITeNbHOCTH
c
y4€TOM  MO3ULUMKA  JAPYIHX  YYaCTHUKOB
NEeATEIbHOCTH.
JlemoHcTpanus BJIAJICHUS A3BIKOBBIMHU
CpeICTBaMH.
VBepeHHOE  M0JIb30BaHHE  OUOJOTHYECKOM
TEPMUHOJIOTHEN B IpeAeNax H3y4YEHHOIO
MaTepuasa TEMbI
17| Bupycel — Ypok Ompezenenne OCHOBoIOJaralmux moHsATHi: | bece
HEKJIETOYH OTKPBITHS BUpPYCHI, BakuHa. [IpoaykTHBHOE OOIEHUE U | J1a 10
ast popma HOBBIX B3aUMOJICICTBME B IIPOLIECCE COBMECTHOM | BOIP
JKA3HU 3HaHUH, y4eOHOI JeATeNIbHOCTH € Y4€TOM MO3UIMH | ocaM,
oOpeTeHus JOPYTUX  YYaCTHUKOB  J€ATEJBHOCTH MPU | ONOP
HOBBIX 00CYXJIeHUM  TNpoOJIeMBbl  MPOUCXOKICHUS | HBIN
YMEHUI U BUPYCOB M INpPHUYMH, HA OCHOBAaHUU KOTOPBIX | KOHC
HaBBIKOB UX  OTHOCAT K JKMBBIM  OpraHuU3MaM. | IEKT
CamocrosTenbHas UH(}OPMaIMOHHO-

MO3HaBaTeNNbHas IEATENILHOCTh C PA3TUYHBIMU
HMCTOYHUKAMU HH(POpPMAIMK O BHpYycax U HX
KHU3HEHHBIX IMKJIAX, €€ KpUTUYecKas OLIeHKa
51 HMHTEpIpeTanus. ®opmMupoBaHue
COOCTBEHHOW TO3MIUM MO OTHOUICHHIO K
Ouosornueckoi nHpopMaluu, NoaTy4yaeMon u3
pa3HbIX HCTOYHUKOB. Pemenune
OMOJIOTHYECKHUX 3aJa4 B LIENISAX IMOATOTOBKH K




EI'D. Pa3zBuTue mo3HaBaTenbHOrO MHTEpECA K
HU3YUCHUTIO 61/IOJIOFI/II/I B MpOoHCCCC H3YyUYCHUIA
JIOTIOJIHUTEIBHOTO MaTeprasa yueOHuKa

18| Kiterounsl Ypok CamocrosiTenpHOe OmpeAcIIcHuE uenu | bece
i ypOBEHb: OTKPBITHS yuyeOHOW JAeSTeTbHOCTH M COCTaBlieHHEe €€ | 1a 1o
oOmras HOBBIX mwiaHa. OmnpenesneHne  OCHOBOIIOJIATAKOUIMX | BOIIP
XapaKTepuc 3HAHUH, MOHSATHM: IUTOJOTHS, METOJbl H3y4YEHUs | ocam,
THKA. obOpereHus KJIETKH, YABTPACHTPUPYTUPOBAHUE, | OTIOP
Knerounas HOBBIX kierouHast Teopusi. [lpogyktuBHoe oOlieHre U | HbIi
TEOPHUSL. YMEHUH U B3aUMOJICHCTBHE B IPOLIECCE COBMECTHOM | KOHC
Jlaboparop HABBIKOB y4eOHOU NeATeIbHOCTH C YYETOM MO3HMIMNA | MEKT
Has paboTa JIPYTUX  YYaCTHUKOB  JIEATEJIBHOCTU  IpHU
7 00CYXJICHUH TPOOJIEeM CO3JaHHS KJIECTOUYHOMN
«TexHuka teopuu. [Iponomxenue 25 CamocrosiTenbHas
MUKPOCKOII nH(OPMALIMOHHO-TIO3HABATEIbHAS
HUPOBaHUS» JESATEIbHOCTh C PAa3IUYHBIMU HCTOYHUKAMHU
u nHpopmanuu 00 OCHOBHBIX 3Tamax pa3BUTHUA
«CpaBHeHu uurosorun u e€ merojgax. PdopmupoBaHue
e cTpoe COOCTBEHHOM TMO3UIMM [0 OTHOLIEHUIO K
HUSI KJIETOK Omosornieckoi nHpOpMaI, MOTydaeMOn U3
pacTeHuid, pa3HbIX UCTOYHHUKOB. Mcronp30BaHue CpecTB
JKUBOTHBIX UKT nns moaroroBku MH(DOPMAIMOHHOTO
rpuboB u COOOIIeHUsT W  MYJIbTHMEIUAINpPEe3CHTAIUH.
OaxTepuit OBnazneHue MeTOJaMHM Hay4dyHOroO I103HAHUS,
noJt HCIOJIb3YEMBbIMU npu OMOJIOTMYECKHUX
MHUKPOCKOII UCCIIEIOBAaHUSIX, B IPOLIECCE BBITOJIHEHUS
OM Ha nabopaToOpHBIX paboT «TexHuka
TOTOBBIX MHUKPOCKOTTMPOBAHUS u «CpaBHeHue
MUKpOTIpen CTpPOCHHS KJIETOK pACTeHMid, IKUBOTHBIX,
aparax u rpuboB U OakTepuil MOJ MHUKpPOCKOIIOM Ha
ux TOTOBBIX MHKpOIpernapaTax U MX OINHCAHUE.
OTHMCAHUEY. Pa3BuTHe 1O3HaBaTENBHOIO HHTEpeca K
M3Y4YeHHIO OWOJNIOTMH B TMpoliecce H3ydeHUs
JIOTIOJIHUTENBHOIO MaTeprasa yueOHuKa
19| CrpoeHue VYpox Ornpenenenue ocCHoOBomoJaralomux noHsTuil: | bece
KJIETKH. OTKPBITHS KJIETOYHAs! CTEHKA, TJIMKOKAJIMKC, SHJOLUTO3: | J1a MO
Knerounas HOBBIX ¢aronMro3 WM NUHOLUTO3,  SK30LUTO3, | BOIP
MeMOpaHa. 3HAHWH, peuenuus, rHajionja3ma, IIATOCKENET, | OcaM,
Huronmnaszm oOpeTeHus KJIETOYHBIN LEHTD, LHEHTPHUOJIU. | OTOP
a. HOBBIX [IponykTrBHOE OOIIEHNE U B3aUMOJIEICTBHE B | HbII
Krnerounst YMEHUH U IpoIecce COBMECTHON Y4eOHOMN NesITeTbHOCTH | KOHC
W 1IeHTp. HAaBBIKOB C Yy4Y€TOM TIO3UIIMK JPYTrUX YYACTHUKOB | TMEKT
[TuTockene NESTENbHOCTH TPH  OOCYXIEHUU CTPYKTYp
T. KJIeTKU U uX (yHKiuil. OBnajeHne MeTo1aMu
JlaGopatop HAay4HOrO0 TIO3HAHHUS, WCHOJIb3yEMbIMU MpPU
Has pabora OMOJIOTMYECKNX HKCCIICIOBAHUAX, B IMPOIECCE
8 BBITIOJTHEHUS nabopaTopHOii paboThI
«Haomroze «HaOmonenune mwiasMonn3a 1 IeIUia3MoiIn3a B
HUE KJIETKAaX KOXHIBI JyKa». PazButhe yMmeHus
T1a3MOJIU3 OOBSCHATH  pE3yibTaThl  OMOJOTHYECKHX
au SKCIEPUMEHTOB. Pa3BuUTHE MO3HABATEIBHOIO
JIETUIa3MOJI MHTEpeca K U3y4eHHI0 OMOJIOTMHU B Ipoliecce




u3a B W3y4eHUs  JIONOJHUTEIBHOIO  MaTepuala
KJIIETKaX yueOHUKa
KOYKHUILIbI
JTyKa»
20| PuGocomsi. Ypok Onpenenenne ocHoBomojararomux noHsTuil: | bece
Anpo. OTKPBITHS sJiepHasi 000JI0UKa, KapuoIula3mMa, XpOMaTHH, | /1a IO
OHI0I1a3M HOBBIX SIIPBIIIKH, THUCTOHBI, XPOMOCOMBI, KapHOTHII, | BOIP
aTHu4ecKas 3HAHUH, SHJOIUIa3MaTHYECKas CETh: IIEpOXoBaTas W | ocam,
CeTh o0OpeTeHus riajkas, pudocomsl. [lpogykTuBHoe ob1ieHue | onop
HOBBIX U B3aUMOJICUCTBUE B IIPOLIECCE COBMECTHOM | HBIH
YMEHUH U y4eOHOH JNEATeIbHOCTH C YYE€TOM TIO3UIHMKA | KOHC
HAaBBbIKOB JPYTUX  YYaCTHUKOB  JEATEJIBHOCTH  IPHU | MEKT
00CYXKJIEHUH CTPYKTYpP KICTKU U UX (DYHKIUH.
Pa3BuTHe 1O3HaBaTENBHOIO HHTEpeca K
M3Y4YeHHIO OWOJIOrMHM B IMpoliecce H3y4deHUus
JIOTIOJTHUTEIHLHOTO MaTepraa yaeOHuKa
21| Bakyonu. Ypok OrnpezneneHne OCHOBoIOJNAaralomux noHsTuil: | bece
Kommuiekc OTKPBITHS KoMIUleKC ['onbaku, JHM30COMBI, BaKyoJld, | Ja MO
[Nonpmxm. HOBBIX Typ- ropHoe paBieHue. IIpoaykTuBHOE | Bomp
JInzocomsl. 3HAHU, oOleHne u B3aMMOJECHCTBHE B MPOIECCE | OCaM,
Jlaboparop oOpeTeHus COBMECTHOH Y4eOHOM JEeSTENbHOCTH C YYETOM | OTIOP
Has paboTa HOBBIX MO3ULUN JIPYrUX YYaCTHUKOB JESTEIbHOCTU | HBIN
9 YMEHUH U npu  OOCYXIIEHUU CTPYKTYp KIETKM U HX | KOHC
«[Ipuroros HAaBBIKOB GyHKIHH. CamocTodTenbHas | IEKT
JICHUE, nH(OPMALMOHHO-TIO3HABATEIbHAS
paccmarpu JESTENIbHOCTh C TEKCTOM y4yeOHUKa, €€ aHalIu3
BaHHE U n uHtepnperanus. CpaBHUBaHUE U3Y4aeMbIX
OINMCaHNE 0o0bekToB. OBiajeHue METOAAMHM HAay4YHOI'O
MUKpOIIpen MO3HAHUS, HCII0JIb3YEMBIMU npu
aparoB OMOJIOTMYECKUX HCCIIEOBaHMSX, B IpOLIECce
KJIETOK BBITIOJTHEHUS nabopaTopHOii paboThI
pacTeHui» «IIpurorosienue, paccMaTpuBaHHe 51
OIMCaHue MUKpOIIpENapaToB KIIETOK
pacTeHuin». PazButne  mo3HaBaTEIBLHOIO
HMHTepeca K M3y4eHHI0 OMOJIOTHHU B Ipolecce
U3Y4YEHUsI  JIOMOJHUTEIBHOTO  Marepuala
yueOHUKa
22| Murtoxonn Ypok Omnpenenenre OCHOBOIOJNAraloUIMX NOHATUH, | bece
pun. OTKPBITHS XapaKTepU3YIOIUX OCOOEHHOCTH CTPOEHMS | Ja 1o
[Tnactuael. HOBBIX MUTOXOHJIPUI W IJIACTUI: KPUCThI, MaTpUKC, | BOIP
Opranoun 3HaHUH, TUJIAKOMJIBI, TpaHbl, cTpoMa. OmnpeneneHue | ocam,
bl oOpeTeHus MOHATHI: OpPraHOMbl JBUKEHMSI, KJIETOYHBIE | ONOP
JIBUKEHHSL. HOBBIX BKitoueHusa. IlpoaykTuBHOe oOIIeHHME | | HBIH
Knerounrie YMEHHH U B3aUMOJICHICTBHE B TPOIECCE COBMECTHOM | KOHC
BKJIFOUEHUS HaBbIKOB y4eOHOI JeATENIbHOCTH € Y4YETOM MO3UIMH | MEKT
JOPYTUX  YYaCTHUKOB  JIEATEJBHOCTH  IpU
00CYXJIeHUH KJIETOYHBIX CTPYKTYP.
JlaGopatop AprymeHTtanus COOCTBEHHOTO MHEHUS.
Has paboTa OBnazneHne MeTogaMHM Hay4dyHOrO I103HAHUSA,
10 HCIIOJIb3YEMBIMHU pu OMOJIOTMYECKHUX
«Habmone UCCIIEIOBaHMAX, B IIPOLIECCE BBITOJIHEHUS
HUE n1abopaToOpHOU paboThHI «Habmonenue




JABHXXCHUA

ABVXKCHUS LUTOIINIa3Mbl Ha IMPUMEPE JIMCTa

LUTOIIa3M anonen». PasButHe  ymeHHs — OOBSCHSATH
bl Ha pe3yabTaThl OMOJOIMUYECKUX SKCIEPUMEHTOB.
npuMepe Pa3BuTHe 1MO3HaBAaTENBHOIO HHTEpEca K
JUCTA U3y4eHHI0 OHOJIOTMM B Ipolecce H3y4deHHUs
IIOAECHY. JIOTIOJTHUTEIBHOTO MaTepraa ydeOHUKa
23| Ocobennoc Ypok OnpeneneHre OCHOBOIOJAraloIMX MOHATHH: | bece
TH OTKPBITHS IIPOKapUOTHI, 3YKapuoTHI, CIOpBL. | J1a O
CTPOECHUS HOBBIX [IpoaykTuBHOE OOLIIEHHE U B3aUMOJCIHCTBHE B | BOIIP
KJIETOK 3HaHUH, poIecce COBMECTHOW Y4eOHOH NEesTEIbHOCTH | OcaM,
IIPOKAPUOT oOpereHust C y4€TOM TO3UUMH JAPYTHX YYaCTHUKOB | OIOP
OB U HOBBIX JESTEIbHOCTH npu 00CYX/IEeHUH | HBII
JyKapHuoTO YMEHUH U 0COOEHHOCTEH CTPOEHUS KJIETOK IIPOKAPUOTOB | KOHC
B. HAaBbIKOB u 9yKapuOTOB. CaMocTosiTenbHast | IEKT
JlaGopatop MH(GOPMaLIMOHHO-TI03HaBaTeIbHAs
Has paboTa JESATENIbHOCTh C Pa3JIUYHBIMH HCTOYHUKAMHU
11 nHpopManmu 00 apxesx W IpaBUiIax
«CpaBHEHHU npodUIaKTUKN OaKTepHalbHBIX 3a00JIeBaHUM,
€ CTPOCHHUS e€ KpuTuYecKass OLCHKAa M HMHTepIpeTalus.
KJIETOK ®opmupoBaHuEe COOCTBEHHON MO3ULUU 110
pacTeHui, OTHOILLIEHHUIO K OMOJIOrMYecKoil uHpopmanuu,
JKUBOTHBIX, [0JIydaeMOl U3  pa3HbIX  HCTOYHMKOB.
rpuboB u OBnazneHne MeTOgaMM HAay4dyHOIO II03HAHUA,
OaxTepuii». HCIIOJIb3YEMBIMU pu OMOJIOrMYECKHUX
HCCIIEIOBAaHUAX, B IIPOLIECCE BBIIOJIHEHHUS
nabopaTopHoi paboTel «CpaBHEHUE CTPOEHUS
KJIETOK pAacTeHUH, JKUBOTHBIX, IPUOOB H
Oaktepuil».  Pa3BuTHe  mO3HABaTENLHOTO
UMHTepeca K M3y4eHHI0 OMOJIOTHU B Ipolecce
U3Y4YEeHUs]  JIOMOJHUTEIBHOIO  Marepuala
yueOHUKa
24| Iupekrtopc Ypok CaMocTrosTenbHBIH KOHTPOJIb U Koppekuus | [luce
Kas KOHTPOJIS y4eOHOI JeATeNbHOCTH C HCIOJIb30BAaHUEM | MEHH
KOHTPOJIbH 3HaHUHN BCEX BO3MOJKHBIX PECYPCOB JUIsl TOCTHKEHUS | bIi
as paboTa. IIOCTABJICHHBIX II€JIEd M pealn3alliy IJIaHOB | KOHT
NesTeNbHOCTH.  JleMOHcTpauMsi ~ HaBBIKOB | pOJib
no3HaBarenbHOM peduiekcuu. I[IponykTuBHOE
oOleHre W B3aUMOJCHCTBHE B MpPOIECCE
COBMECTHOHM y4eOHOI NesTeTbHOCTH ¢ YyYETOM
MO3UIUN JPYTrUX YYAaCTHUKOB JESTEIBHOCTH.
JlemoHcTpanus BJIA/ICHUS A3BIKOBBIMHU
CpEICTBaMH. VYBepenHoe M10JIb30BAaHUE
OMOJIOTHYECKON TepMHHOJIOTHEH B mpezenax
M3Y4YEHHOT'0 MaTepuaa TEMBI
25| O6meH Ypok Omnpenenenne ocHoBoOIONAraromMx moHATui: | bece
BEIIECTB U OTKPBITHUS oOMEH BeUIeCTB, DJHEpPreTHuYecKuit O0OMeEH, | 1a Mo
IpeBpalicH HOBBIX IJIaCTUYECKUI o0OMeH, METa0OoJIN3M. | BOIIP
Vi€ DHEpPruu 3HaHUH, [IpoaykTrBHOE OOIIEHNE M B3aUMOJIEIICTBHE B | OcaM,
B KJIIETKE oOpereHust Iporecce COBMECTHON Y4eOHOM JesITEbHOCTH | OTIOP
HOBBIX C Yy4€TOM TO3MIMHM JPYIMX YYaCTHHUKOB | HBIM
YMEHUH U JESITeIbHOCTH TpU OOCYXKIEHHH IPOLIECCOB | KOHC
HaBbIKOB KU3HEJCSATEIbHOCTH KJIETKU. | EKT




CamocrosTenpHas UH(POPMAIMOHHO-
MO3HABATENNbHAs ICATEIIFHOCTh C PA3TUYHBIMU
HCTOYHMKaMH  uH(popmarmuun o0  oOMeHe
BEIIECTB U MPEBPALICHUN SHEPTHH B KJIETKAX
pa3IMYHBIX OpPraHU3MOB, €€ KpUTHYECKas
oleHka u wuHTepnperauus. DdopmupoBaHue
COOCTBEHHOW TIO3MIIUM TIO OTHOUICHHUIO K
Ouosornyeckoil MHPpOpPMaIUH, MOTy4aeMOl U3
pa3HBIX HCTOYHHUKOB.

Hcnons3zoBanue CPEICTB HUKT JUIS
[TOJITOTOBKH

MH()OPMAITMOHHBIX coo0IeHui u
MYJIbTUMEMAIPE3CHTAIUH.

PasBuTHe mMO3HABaTENBHOTO HWHTEpEca K

M3Y4YeHHIO OWOJIOrMHM B IMpoliecce H3yYeHUus
JIOTIOJTHUTEIHHOTO MaTepraa yaeOHuKa

26| DHepreTny Ypok OrnpezneneHre OCHOBoOIOJNAralomux noHsTuil: | bece
€CKHi1 OTKPBITHS [JIMKOJIU3, KJIETOYHOE Abixanue, nukia Kpebca, | na mo
oOMeH B HOBBIX JbIXaTeabHas LEIb, OKUCIIUTENBHOE | BOIP
KJIETKE 3HaHUH, dbochopunmmporanue. [IpoxykTHBHOE OOIIIEHNE | OCaM,
oOpeTeHus U B3aUMOJICEWCTBHE B IIPOLIECCE COBMECTHOM | OIOP
HOBBIX y4eOHOI JeATENIbHOCTH C Y4YETOM TIO3WIMHA | HBIHA
YMEHUH U JPYIrUX  YYaCTHUKOB  JI€ATE€IIbHOCTU  IPU | KOHC
HaBBIKOB 00CYKIeHUH OCOOCHHOCTEH IHEPreTHYECKOTO | MEKT

oOMeHa B KIETKax pa3jHYHbIX OPraHU3MOB.

CamocTosTenbHas UH(POPMALMOHHO-

[03HABaTENIbHAs JIESITEIbHOCTD C Pa3JIMYHbIMU

WMCTOYHUKAMU WHPOpMAIUH, € KpPUTHUYECKas

OlleHKa W wuHTepnperauus. PopMupoBaHUE

COOCTBEHHOH IIO3UIIMHA II0 OTHOIIEHHUIO K

Ouosornueckoi nHpopMaIu, MOITy4yaeMon U3

pa3HbIXx  UCTOYHHMKOB. [Ipomomkenune 31

Pa3zButue mo3HaBaTENBHOTO HWHTEpECa K

M3y4YEHUI0 OMOJIOTMH B MPOIECCe HU3YUYCHUS

JIOTIOJTHUTEIHHOTO MaTeprasa yueOHuKa

27| Tunsr Ypok Onpenenenue ocHoOBoIoOararomux mousaTuil: | bece
KJIETOYHOT OTKPBITHS TUTNBl KJIETOYHOTO TMHTaHUSA, aBTOTPO(MBI U | [a Mo
0 TIUTaHUS. HOBBIX reTepoTpodsl,  XEMOCHUHTE3, (POTOCUHTE3. | BOMpP
DoTocuHTE 3HAHUU, [IpoaykTrBHOE OOIIEHHE M B3aMMOJICHCTBHE B | OcCaM,
3 u obpereHus MPOIIECCe COBMECTHOM Yy4eOHOMU NESITeIbHOCTH | OTOp
XEMOCHHTE HOBBIX C Y4Y€TOM TO3ULIMA JPYrMX YYaCTHUKOB | HBIN
3 YMEHUH U NESATETPHOCTH  TPU  OOCYXKIEHWU  THUIIOB | KOHC
HAaBBIKOB KieroyHoro  nutaHusa.  CamocrosiTenbHas | MEeKT

MH(}OPMaLMOHHO-TIO3HABATEIbHAS

JEATENIBHOCTh C PA3JIUYHBIMH HCTOYHUKAMHU
nHboOpMallMM O IpolleccaX XEMOCHHTEe3a MU
¢dorocuHTe3a, €€ KpUTHUECKas OLEHKa U
untepnpetanus. GopmupoBanre coOOCTBEHHON
MO3UIMK TI0 OTHOIICHUIO K OMOJOrHMYecKon
nHpopManuy, TMOIy4aeMOM M3  pasHbIX
HUCTOYHUKOB. Pa3BuTme  m0O3HaBaTENbHOIO
UHTEepeca K M3YyYEHHI0 OMOJIOTHU B IIpolecce




W3YyYeHHUS  JIOTOJIHUTENFHOTO  Marepuaia
yuyeOHUKa
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IInactuuec
KUl 0OMEH:
OHMOCHHTE3
OeIIKOB

Ypok
OTKPBITHS
HOBBIX
3HAHUIA,
obpereHus
HOBBIX
YMEHUH U
HABBIKOB

OmnpezeneHre OCHOBOIOIATAOIINX TTOHSTHIA:
TCHETHYCCKUH  KOJ, KOJOH, aHTUKOJIOH,
TPaHCKPHITIHS, CIUTACHHT, IPOMOTOD,
TEPMUHATOP, TpaHCIALUA, CTOII-KOJIOH,
noimucoma.  [IpoaykTHBHOE — OOIIEHHE |
B3aUMOJCICTBUE B IIPOLlECCE COBMECTHOU
y4eOHOH JEATENILHOCTH C Y4YETOM MO3UIHIA
ApPYTUX  YYaCTHUKOB  JCATEIBHOCTH  IIpU
00CYXJIEHUH OCOOEHHOCTEH IUIACTUYECKOTO
oOMeHa B KJIETKE Ha MIpuMepe OMOCHHTE3a
oenkoB. CamocTosiTenibHAs MH(POPMAIMOHHO-
IO3HAaBaTCJIbHAA ACATCIIBHOCTL C pa3JIMYHbIMU
UCTOYHHKAMU HH(OpMau O MeXaHu3Max
nepefayd W peaju3alMd  HaCJIeJCTBEHHOM
uHpoOpMaIlMM B KIETKe, €€ KpUTHYeCKas
OllcHKa W wuHTepnperauus. DopmupoBaHue
COOCTBEHHOW TIO3MIIMM IO OTHOILICHHUIO K
Ononoruyeckoil nHpOpMaIiK, MOTyIaeMOH 13
pasHBIX HCTOYHUKOB. Perienue
OMONIOTMYECKUX ~ 3a/a4,  CBSI3aHHBIX  C
OIpeIeICHUEM MOCJICIOBATEIbHOCTH
HYKJICMHOBBIX KHCIIOT u YCTaAaHOBJICHUCM
COOTBETCTBUI MEXTY Hel u
MOCJICIOBATEIBHOCTEIO  AMHHOKHCIOT B
MEenTHIE. PasBurue MO03HABATEIBHOTO
MHTEepeca K M3yYCHHI0 OMOJIOTHU B IpoIecce
W3YyYCHHUS  JIOTIOJIHUTEIBHOTO  Marepuania
ydyeOHUKa.

bece
J1a 110
BOIIp
ocam,
onop
HBIN
KOHC
MTEKT
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Perymnsauus
TPaHCKPHUII
109707 "
TPaHCIALN
U B KJIIETKE
u
OpraHu3me

Ypok
OTKPBITHS
HOBBIX
3HAHUIA,
o0OpeTeHus
HOBBIX
YMEHUU U
HaBbIKOB

OmnpeneneHre OCHOBOMOJIArAlOIIUX MOHSATHIMA:
ONEpPOH, CTPYKTYpPHBIE TE€HBI, IPOMOTOP,
oreparop, pernpeccop. [Toctpoenue
MEHTAJIbHON KapThl, OTpaXKaroIIen
MOCTIeI0BATENbHOCTh MPOIECCOB OMOCHHTE3a
0ernKa B KJIETKE U MEXaHU3MOB HX PETYJISIHIH.
[IponykTuBHOE OOIIIEHHE U B3aUMO/JIEIICTBHE B
MPOIIECCE COBMECTHON YUEOHOU JESITEIIbHOCTU
C y4éToM TO3MLMH JAPYrUX YYaCTHHUKOB
NESTeTbHOCTH TPU  OOCYKIECHUH  BIUSHHS
HApKOT€HHBIX BEIIECTB HA MPOIIECCHI B KIIETKE.
[Tponomxenue 33 CamocrosiTenpHas
MH(GOPMaIMOHHO-TI03HABATEIbHAs

NEeSITeTbHOCTh C Pa3TUYHBIMA HCTOYHHKAMHU
uHpOpMalUU O PEeryisaiuu OHOCHHTE3a Oenka
B KJETKe, €€ KpHUTHYeCKas OIeHKa U
uHTepnperanus. PopMUpoBaHUE COOCTBEHHON
MO3UIUI IO OTHOIIEHUIO K OMOJOTrHYecKOon
uHbOpMalUK, TOJIy4aeMOW M3  pa3HbIX
WUCTOYHHUKOB. Pa3BuTHe  TO3HaBaTENHLHOTO
MHTepeca K M3y4eHHI0 OMOJOrMH B Ipolecce
W3YyYeHHUs]  JIOTIOJIHUTENBHOTO  Marepuaia

bece
J1a 1o
BOIIP
ocam,
oIop
HBIH
KOHC
MEeKT




ydeOHHKa
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Jenenue
KJIETKH.
Murtos

Ypok
OTKPBITHS
HOBBIX
3HAHWM,
obpereHus
HOBBIX
YMEHUHU U
HaBBIKOB

OmpeneneHre OCHOBOIOJIATAIOMINX TTOHSTHIA:
MUTO3, XKHU3HCHHBIA LUKJ KJIETKU, UHTEepda3sa,
mpodaza, wmeradaza, anadaza, Tenodasa,
penyIUTMKAIKsI, XPOMAaTHIbL, IIEHTpOMEpa,
BEPETEHO  JENIEHHWs,  aMUTO3,  alloITo3.
[IpoxykTHBHOE OOIICHHE U B3aUMO/ICHCTBUE B
mporecce COBMECTHON Y4eOHOM JesITeIbHOCTH
C y4éToM TIO3MIMH JAPYrHMX YYaCTHUKOB
JEATEILHOCTH TpU  OOCYKICHUU BOIPOCOB
MHUTOTHYECKOTO JCTICHHST KJICTKH.
CamocTosTenbHas UH(POPMALIMOHHO-
MO3HaBaTENIbHAs ICATEIILHOCTh C PAa3IUYHBIMU
MCTOYHUKAMU WH(popManuu 00 0COOCHHOCTSIX
KJICTOYHOTO IUKJIA Y Pa3IMYHbIX OPraHU3MOB,
e€ KpUTHYECKas OLCHKAa M HMHTCPIPETAIHSL.
dopmupoBaHuEe COOCTBEHHOW IO3UIUH  TI0
OTHOIICHHUIO K OMOJIOTMYECKO HHpOopMaImm,
MoJly4aeMoOi M3  pa3HbIX  MCTOYHUKOB.
PazButne mo3HaBAaTENBHOTO HWHTEpeEca K
W3YYCHHUIO OWOJIOTHMHM B Tpollecce H3y4YCHUs
JIOTIOJTHUTEIBHOTO MaTepraya ydeOHuKa

bece
J1a 1o
BOIIp
ocam,
onop
HBIN
KOHC
MIEKT
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JleneHnue
KJICTKH.
Meiio3.
ITonoBeie
KJIETKH

Ypok
OTKPBITHS
HOBBIX
3HAHUIA,
obpereHus
HOBBIX
YMEHUH U
HABBIKOB

OmnpeneneHne OCHOBOIONATAIOUINX TOHATUN:
Melo3, KOHBIOTalINA, KpPOCCHUHIOBEp,
raMeToreHe3, ClepMaTroreHe3, ooreHes, (asbl
ramMeToreHesa: Pa3MHOXEHMUS, pocra,
CO3pEBaHUs, daza dbopmHpoBaHUs,
HaIlpaBUTEJIbHBIE TEJbLA. ITocTpoenue
MEHTQJIBHOM KapThl IOHATHH, OTpaXkarolleu
CYLIHOCTb MI0JIOBOTO Pa3MHOXKEHHUS
opranuzMoB. [IponykTuBHOEe oOlLIeHHE U
B3aUMOJICICTBUE B IIPOILECCE COBMECTHOU
y4eOHOI JeATeNIbHOCTH C Y4YETOM MO3UIMN
JPYTUX  YYaCTHUKOB  JEATEJBHOCTH  IpU
OOCYXJIEHUM  BONPOCOB  MEWOTHYECKOIO
neneHuss kietku. OBnaneHue  MeTojaMu
HAy4HOT'O IO3HAHUA B IIPOLECCE CPAaBHUBAHUS
MPOLIECCOB MHTO3a M MeHo03a, MpOILECCOB
00pa30BaHMsl MYXCKUX M JKEHCKHUX MOJOBBIX
KJIETOK y YeJI0BEKaA. PazButne
[IO3HABATEIbHOIO MHTEpeca K H3YyYEHUIO
OMOJI0THH B npotecce U3Y4YEeHUS
JIOTIOJTHUTEIBHOTO MaTepuasa ydeOHUKa

bece
J1a 110
BOIIp
ocam,
onop
HBIN
KOHC
MTEKT
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Hupexropc
Kast

KOHTPOJIbH
ast paboTa.

Ypok
KOHTPOJIA
3HAaHUH

CaMoCTOATENBHBIN KOHTPOJIb M KOPPEKIUSA
y4eOHOW JAESITeNTbHOCTH C HCIMOJIb30BaHUEM
BCCX BO3MOXHBIX PECYPCOB IJId JOCTUKCHUA
MOCTABJIEHHBIX LEJeH M peaau3aluy IJIaHOB
NesATeTbHOCTH.  JIeMOHCTpalus  HaBBIKOB
no3HaBatenbHON pedrekcuu. [Ipomomxenue
35 [IponyxTuBHOE oOmieHne u
B3aUMOJICIICTBME B TIPOLIECCE COBMECTHOM
y4eOHOU JACSITEIPHOCTH C YYETOM TO3UIIMHA

ITnce
MEHH
BIi

KOHT
poib




IPYrux Y4aCTHHUKOB NEeATEIbHOCTH.
JemoHcTpanus BIIAJICHUSA SI3BIKOBBIMU
CpelCTBaMH. YBepeHHoe MI0JIb30BaHUE
OMOJIOTUYECKON TEpMHHOJIOTHEH B Tpeaenax
HU3Y4EHHON TEMBbI
33| O6o006mIar Pednexcus [MponykTrBHOE OOIIEHHE U B3auMo/ieiicTBue B | bece
OIMH  ypOK- MpoLecce COBMECTHON y4eOHO AesITeNbHOCTH | J1a 10
KOH(epeHI C y4éTOM IO3MLIMKA JPYI'MX YYaCTHHUKOB | BOIP
us (mo NEeATEIbHOCTH. CamocrosiTenbHas | ocam,
UTOTaM nH(POPMAIIMOHHO-TI03HABATEIbHAS o1op
yueOHouce JEATEIbHOCTh C PAa3jIU4YHBIMA HCTOYHHMKAMU | HBIU
JIe10BaTeNb uHpopManuy, e€ KpUTHYECKas OIEHKa | | KOHC
CKOU u untepnpetanus. DopmupoBaHre COOCTBEHHON | MEKT
IIPOCKTHOMN MO3ULMU [0 OTHOIIEHUIO K OHOJOTrM4ecKon
JeSATEIbHOC uHdopManuy, TMOIy4aeMOW M3  pasHbIX
TH) ncrouHukoB. Mcnons3oBanue cpencrs KT B
34| O600ma Pednexcus pelIeHnH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U | bece
N ypOK- OpraHHU3aIMOHHBIX 3ajad. OBnanenue | ga mo
KOH(epeHIl MeToAaMHu Hay4HOI'0 [IO3HAHHUS, | BOIIP
us (o HCTOJIb3YEMbBIMU npu OMOJIOTUYECKHX | OcaM,
UTOTaM HCCIIEIOBAaHMUAX, B IIPOLIECCE BBIIIOJIHEHUSA | OIOP
yaeOHoucC nabopaTopHbix pabor. Pa3Butrne ymeHUSs | HbIA
Je0BaTellb OOBSCHATH  PE3ylbTaThl  OHMOJOTHMYECKHUX | KOHC
CKOM u SKCIIEPUMEHTOB. Pemienne OHOIOTHYECKHUX | IEKT
MIPOEKTHOMN 3a1a4. PazButre no3HaBaTeapHOIO HHTEpPECA K
JESITENILHOC U3Y4EHHIO OHOJIOTMHM B IpolLiecce H3YyYeHUs
TH) JIOTIOJTHUTEIBHOTO MaTeprasa yueOHuKa
35| O6006mar Pednexcus Bece
UK  YPOK- a 1o
KOH(epeHIl BOIIP
us (mmo ocam,
UTOTaM onop
yueOHoucC HBII
JIe710BaTelb KOHC
CKOM 51 TIEKT
MPOEKTHOMN
JIeATEIbHOC
TH)
36| O000mIao Pednexcus CucreMaTu3anus 3HaHUH bece
niee hit:}
MTOBTOPEHU
e
4. OueHovHbIE PE3YJIbTATHI

@OopMBI IPOMEKYTOUHON U UTOTOBOM aTTECTALINH.

[IpomexxyTouHasi arTecTanusi MPOBOAUTCS B (hOpME TECTOB, OMOJOTHYECKUX TUKTAHTOB,
MIPOBEPOUHBIX PaboT U Guuir-orpocos (1o 10-15 MUHYT) B KOHIIE JIOTHYECKH 3aKOHYEHHBIX OJIOKOB
yueOHoro Marepuaina. Mtoropas arrecranus npeaycMoTpeHa B BUJI€ IPOBEPOYHOU pabOThI.

[IpoBepouHble pabOTHI UMEIOT KOHTPOJIUPYIOIUI Xapaktep. Kpurepuii oneHku:

86% -100% - oTMmeTKa «5»




ot 71% 1o 85% - orMeTka «4»

oT 50 % mo 70% - ormetrka «3»

Hke 50% oTMeTKa «2»

0T 00beMa BBITMOJIHAEMON ITPOBEPOYHON pabOTHI.

JIaGopatopHbie pabOThl UMEIOT KOHTPOJIUPYIOIMIUI Xapakrep. Kpurepuii oneHku:
86% -100% - oTrmeTKa «5»

ot 71% 1o 85% - orMeTka «4»

ot 50 % mo 70% - ormerka «3»

Hke 50% oTMeTKa «2»

0T 00beMa BBITOJHAEMOM J1abopaTOpHBIE pabOTHI.

OtmeTka «1» CTaBUTBHCS 3a CAMOCTOSTEIbHYIO, MPOBEPOUHYIO HIIM J1a0OpaTOpHYIO padoTy,
€CIT YYEHUK HE BBITIOJIHUII BEPHO HU OJHOTO 3aJlaHHs WIK HE cllall padoTy.

TecTbl HOCAT KOHTPOJMPYIOIIMM XapakTep, 3aJaHusl OXBAaTbIBAIOT OCHOBHOW Marepuall
yueOHuKa. Kpurepuii oneHku:

1009% - omenka «5»

oT 99% 1075% - oueHka «4»
ot 74% 1m050% - omenHka «3»
Hke 50% oleHka «2»

OT 00beMa BEIIIOJHIESMOr0 TECTa.
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[IpodunsHsIit ypoBeHb. B nByx gactax. M.: «lIpocsemenne, 2019
JlonoaHuTeIbHBIC YYCOHUKHU
e TepemoB A.B., IlerpocoBa P.A. buonorus. buomornueckue cuctemsl 1 mpomecchl .10 u 11 kimace:
yueb. Jns ywgammxcst obmeoOpasoBar. Opranmzarnmii. ba3oBerii u yrimyOneHHbIN ypoBHU- M. :
HzparensctBo BJIAOC, 2019,- 223c¢.
e TepemoB A.B., IlerpocoBa P.A. buonorus. buonormueckue cucremsl u mporecchl. 11 kmacc.
Mockaa, nu3gareiabcTBo «MHemo3uHay, 2020 rox
KoJunyecTBo 4yacoB
Bceero_ 276 (170 +136) yacos; B Henemnro 5 yacos B 10 xinacce u 4 yaca B 11 kiacce
B 10 ximacce
[1maHOBBIX KOHTPOJIBHBIX paboT - 1
Jlaboparopubix padot — 17
[TpakTrueckux pador — 24
B 11 kmacce
JlabopaTopubix paboT — 3
[TpakTuyeckux padot — 23

YcnoBHbIE 0003HAUCHHUS:

YHWHM — ypok u3y4yeHus HOBOro Marepuaa,

VII — ypoK IpakTUKyM;

VJI- ypok nekuus;

Kb — koMO1HMpOBaHHBIN YPOK;

KOO — ypok 060011eH1s, KOHTPOJIS U KOPPEKIIUU 3HAHUH;

Ne Tema ypoka Komn. Tun XapakTepucTHKa IeATeIbHOCTU Bunst
yYpOKa yac ypoKa yyalmxcs Uik BUAbl yd4eOHOI KOHTPOJISt
JEATEIBHOCTH :
U3MEPHUTE
M
10 xnacc
Beenenue (3 u)

1-2 O61mas 6uomnorus. 2 YUHM | Pabota ¢ unpopmanueit I'papuueckas | Bxoanoit
[Tpusnaku pabora ctp.4-8 KOHTPOJIb
JKUBOTO. OnpenensTh 3HaU€HHUE OMOTOTHUECKUX

3HAHWUH B )KU3HU.
OrneHnBaTh POJIH OMOTOTUYECKON
HayKH
3 | YpoBHH opraHu3anuu 1 YUHM | [lepeuncnsats ypoOBHU OpraHu3aliu Cxema
KUBOTO YKUBOM MaTepuH. «yYpOBHU
XapakTepu3oBaTb 0COOEHHOCTHU opraHusa
YPOBHEN KU3HU U TPOTEKAIOIINX o

MPOLIECCOB JKABOI




MaTepun»

Pazznen 1. BUOJIOTMUECKUE
CUCTEMBI: KIIETKA, OPTAHU3M
(92 4)

I'nmaBa 1. Monexyibl u kiieTku (26 4)

4 | Knetka — cTpyKTypHas YUHM | BbIABIATH CyIIECTBEHHBIEC IPU3HAKH Bompoc 4
U QyHKUIMOHAIbHAs CTPOEHUS KJIETOK OPraHUu3MOB pa3HbIX | CTp.16
€MHMIIA OpraHu3Ma. L[ApPCTB KUBOU MPUPOIBI.

Pa3Butne LIUTOJIOTUH.
CoBpeMEHHBIE METOBI
M3Yy4YEeHUs KJIETKH. II. |

5 | Knerounas teopus B YUHM | Xapakrepu3oBaTb BKJIaJ YYCHBIX B Bonpocsr
cBETE COBPEMEHHBIX pa3BUTHE HAYKH O KJIETKE 1-3
JIAHHBIX O CTPOCHUU U cTp.16
(GyHKUIUAX KIETKH. 1.1

6 | OcHOBHBIE YUHM | BIABIATE CyLIECTBEHHBIE IPU3HAKH 3anaHus
OTJIMYUTEIIbHBIC CTPOEHUS KJIETOK OPraHU3MOB Pa3HbIX | 5-6
O0COOEHHOCTH KJIETOK LAPCTB KUBOU IIPUPOLBI cTp.16
IIPOKAPUOT U
HYKapHoT II. |

7 | MonexkynsipHble OCHOBBI YUHM | OuenuBars poiib BOJBI U APYTUX Bomnpocsl
YKU3HU. HEOpPraHUYECKUX BEIIECTB B U 3aJ]aHus
Maxkpo31eMeHThI U JKU3ZHEJEATEIIBHOCTH KIIETKH. ctp. 20
MUKPO3JIEMEHTHI. yueOHUKa
Heopranuueckue
BemiecTBa. Bona, eé
poib B
JKUBOM IPUPOJIE.

I'mapodunbHOCTS U
ruApoPoOHOCTD. 1.2

8 | Pomp MuHEpaMBHBIX YUHM | OnenuBaTh poJib HEOPraHUUECKUX Bomnpocsr
coJien BELIECCTB B U 3aJ]aHus
B KJIETKE 1.2 JKU3HEICSITEbHOCTH KIIETKH. 1-2  crp.

20
yueOHUKa

9 | Opranuueckue YUHM | Pabota ¢ undopmarueii. crp.20- 24. Bomnp. 1-2
BEILIECTBA. N300pakath MpUHIIMITHAIBEHOE cTtp. 28
bruononumepsl, CTpOEHHE yueOHHUKa
MOHSTHE O PETYISAPHBIX AMUHOKHCJIOT U MENTHIHOM CBSI3U.

Y HEPETYJISPHBIX
OuomoauMepax.
AMWHOKHUCIIOTHI,
nenTHAHas

cBsA3b. OnUronenTuabl,
MOMUNENTHAEL. 1.3

10 | benku. YpoBHHU YHUHM | XapakTepu3oBaTh CTpOCHHE OEIKOB Bomnp. 3-4
opraHu3anuu 0eaKoBou cTp. 28
MOJIEKYJIBI. yueOHUKa
Jenatypanust  GenKOB.




n.3

11 | JIabopatopHast  pabota VII JlaGoparopHas paboTa
«O0HapyxeHue
OEIKOB»

12-13 | buonoruveckue YUHM | I'paduyeckas pabora, aHanu3 Bormp. 2-4
¢byHKIMM OenKoB. 1.4 uH(popmanuu. XapakTepu3oBaTh ctp. 33

byHKIMH OEIKOB
14-15 | Mexanu3m YUHM | Boigensate oco6eHHOCTH (EPMEHTOB. Bomp. 1
neicTBUS  (DePMEHTOB. Pabora c nuadopmarmeit — mouck ctp. 33
benkoBbIe TOPMOHBL. Hay4YHOI MH(OpMAIK B UHTEPHETE
Penienropsl. m.4

16 | Jlaboparopnas pabora VII JlaGopaTtopHnas pabota
«Karaimmruueckast
AKTUBHOCTh (PEPMEHTOB
B )KMBBIX TKAHSIX)

17 | Yruesonsl. YWUHM | Beinenste ocoOeHHOCTH yrieBogHoro | Bomp.
MoHocaxapuipbl, COCTaBa PaCTUTENIBHBIX U KUBOTHBIX ctp. 39
OJIUTOCAXaPUJIbI U KJICTOK
MOoJIMcaxapubl. m.5

18-19 | ®ynkuuu  yriIeBOJOB. YUHM | YcranaBnuBaTh CBA3b MEXKIY Bomp. 3
n.5 CTpPOCHUEM ctp. 39

MOJICKYJI YTJICBOJIOB U BBITOIHSACMBIMH
MU (PYHKITUSIMU

20 | JlaboparopHas paboTa VII Jlaboparopnas paboTa
«O06HapyxeHHe
YIJIEBOZIOBY»

21-22 | Jlutmuael. XKupsl, Macina, YUHM | Pab6ora ¢ uaopmanmeii — mouck Bormp.
Bocku. OyHKIIMN Hay4YyHOU MH(OPMALIUY B UHTEPHETE. ctp. 42
JIMITTAIOB. YcTaHaBIMBATh CBS3b MEXKIY
['mukonmunusl, CTPOCHUEM
JMTIOTPOTEUIBI. 1.6 MOJICKYJT JTUTTHJIOB U BBITOJTHSICMBIMHU

uMHU QYHKITUSIMU

23 | JlaboparopHass  pabota VII JlaboparopHuas pabota
«O06Hapyx’eHHe
JIATTAJIOBY

24-25 | HykyienHOBbIE KHCIIOTHI. YUHM | U3o6paxatb npUHLOMNuansHoe | Bomp.
Hyxneotumpsl, CTpOCHHE ctp. 50
dochonnrdupHas HYKIEOTHA0B U  (pochoamddpupHOit
cBa3b. JIHK: ctpoenue, CBSI3U.

CBOICTBa, JTOKAIHU3AIHS, XapakTepHu30BaTh CTpOEHHE u
¢byukun. [puHumn byHKIUHA

KOMIUIEeMEHTAPHOCTH.I. HYKJIEMHOBBIX KHCIIOT

7

26 | JJaboparopHas pabota VII | JlaGoparopHas paboTa
«Bpraenenue
JI€30KCHHYKJIEOTIPOTEU
OB W3 TKaHU ITCYCHU.

KauectBennast peakuus
Ha JTHK»

27 PHK: crpoenue, Buupl, YUHM | Pa6ora c napopmanueii. | Bonp. 3
bynkuuu. 1.7 XapakTepHu3oBaTh CTPOCHHE u | ctp. 50




byHKIUHA
PHK

28 AT®: Kb Pa6ota ¢ nuadopmanmeii. Camocmo

cTpoenue, pyHKIuH. 1.7 AmenvbHas
paboma
«Xumuuec
Kutl
cocmag
KAeMKU»

29 [Ipaktuueckast  pabora VII [IpakTnueckas pabota OOBACHATD
«Pemennie  3amau 1o MPOSIBICHUE TPUHIUIOB, OOecHeydn-
MOJIEKYJISIPHOM BAIOIIMX TOYHOCTb  XpaHEHUS U
OuoIOTUn». nepegauu HaCJIEeICTBEHHON

UHPOPMAITUH.
I'maBa 2. KnerouHble CTPyKTYphl U HX
bynkimn (7 1)

30 Ctpoenue u GyHKIUU YHUHM | Pa6ota ¢ undopmanuei. Bompocsr
OMOJIOTUYIECKHIX I'padmueckas pabora cTp.58
MeMOpaH. [Tonnmath opraHu3aIUIo
[Tnazmanemma. OMOI0rn4ecKon
MemOpaHHbIN MeMOpaHBbI U Pa3IuyaTh BUJIbI
TPAHCHOPT. DHAOIMTO3. TpaHcmopTa
DK30ILUTO3 I1.8 BEIIIECTB Yepe3 Hee

31 JlaGopaTopnas  pabota VII JlaGopartopHnast pabota
«DU3HOTIOTHYECKHE
CBOMCTBA KJIETOYHOU
MeMOpaHbD»

32 MembpaHnHbIe YUHM | Beiaenars cyniecTBEHHbIE IPU3HAKU Bonpocsl
OpraHesuIbl KIICTKHU. CTPOCHUS KJIETKH. 1-3  ctp.
Anpo.n.9 65

33 I{uromiasMma. YHUHM | Paznuyars Ha Bomnpocsl
Bakyonsiprass  cucrema TabIUIIaX ¥ MUKpOIpernapaTax yactu u | 4-5  c1p.
KJIETKH. OpraHOUbI KIETKH. 65
MuToXxoH1pun "

IUIACTHUIBI.II.9

34 | JlaboparopHasi  paboTa VII JlaboparopHnas pabota
«OrmpeneneHue HaTuuus
KaTajabl B  JKUBBIX
TKAHSIX)»

35 | HememOpanHsie YUHM | Pa6ora c undopmanuei Bompocsr
OpTaHeIUTbl KJIETKH. YcTaHaBIMBATh CBSI3b MEXKIY ctp. 71
[Mutockener. PecHuuku CTPOECHUEM
U )KTYTUKH. 1 QYHKIIUSIMU MEMOpaHHBIX U
Pu6ocomsbl. HEeMEeMOpaHHBIX OpPTaHesll KIETKU
Bxmrouenus.n. 10

36 | JlaboparopHasi  paboTa VII | JlaGoparopHas paboTa
«Pa3mepsl KI1€TOK U
BHYTPHKJICTOYHBIX
CTPYKTYpP»

['maBa 3. O6ecnieueHme KIETOK U
opraHu3moB >Heprueit (7 u)




37 MeTtabomu3m. 1 YUHM | Pabora ¢ uadopmarueis. crp.72 TepmuHbI
KaraGonuzm u OOGOCHOBBIBATh B3aUMOCBSI3b MEKTY —
aHaboIM3M. IUTACTUYECKUM U SHEPTeTUUECKUM ouonoruy
ABTOTPO(BI u oOMeHamu. eCKui
reTepoTpodnl. A3poOHOE JTUKTaHT
u

aHa’poOHOE JIbIXaHUe
38 | XemocuHTE3. 1 Kb Pabota ¢ uadopmanueii mo cceikam B | CoobueH
DOTOCUHTES. Wutepnere. ctp.73-74 yueOHHKA. us u
pe3eHTa
82071
39 | Monexybl —| 1 YHUHM | Pab6ota ¢ uadopmanueii ['papuueckas | Bornpocsr
AKKYMYJIATOPBI SHEPTUU. paboTta ctp. 80
XJIOpOIIacThl U UX POJIb
B (porocuHTE3E.
DOTOCHCTEMBI.
CaeroBas daza
dotocunresa.m.l 1
40 | TemHoBas daza 1 Kb Pa6ota ¢ uapopmanumeii ['papudeckas | Tepmunbl
dboTocunTE3A. Huxon paborta — cxema cTp.82 u
KenpBuna.m.12 BOIIP.CTP.
85
41 | ObecrieyeHne  KJIETOK 1 YHUHM | Pa6ota ¢ undopmanueii I'paduyeckas | Bompoc 1
SHEPTUeu myTém paborta — cxema cTp.89 ctp. 94
OKHUCJICHUS
OpPraHUYeCKHUX BEIIECTB.
I'nukonms.
DepMEeHTaTUBHBIN
XapakTep peaxiuit
oOMeHa
BelIeCTB. .13
42-43 | Iluxkn KpebGca. Ilenb 2 YUHM | I'paduueckast pabota — cxema Bomnpocsr
IIEPEHOCA DJIEKTPOHOB U cTtp.89,94 CpaBHUBATH NPOLECCHI 2-5 c1p.
OKHUCJIUTEIBHOE IJIACTUYECKOTO U 94
bocdopunupoBanue. HHEPreTHYECKOTO OOMEHOB,
n.13 MPOUCXOJISIINX B KIIETKAX KHUBBIX
OpPIraHU3MOB
I'naBa 4. HacnencrBenHas
uHpopManus U peanusanus e€ B
KJeTke (22 u)

44-45 | T'enetnueckas 222 Kb Pabota ¢ uadopmarueil. Bompocer
nHpopmanus. beaku — VYcTaHaBnMBaTh CBSI3b MEXTY cTp. 98.
OCHOBa CTPOCHUEM
BHJIOBOM mounekys IHK n PHK n
Ceun(pUIHOCTH. BBINOJIHSAEMBIMHU
Matpuunsiid UMHU QYHKIUSMHU.

MIPUHIINI U PEAKITTI
MaTPUYHOTO CHHTE3a
n.14
46 | 'enernueckuii Koj, ero 2 YUHM | IIpencraBisiTh NPUHLIKIIBL 3aIIUCH, Bomnpocsl
cBoiicTBa.IL. 15 XpaHEHUsI, BOCIIPOU3BEICHUA, ctp. 102.

nepeaaduun u




peanu3anyu reHeTHYEeCKON
uHpopMaun
B KUBBIX CUCTEMAX.

47 Pemienne 3amau 1o VII Pemars 3amaun Ha onpenenenue 3anauun

TEHETUYECKOMY KOAY MOCJIE0BATEIHLHOCTH HYKIICOTH]IOB dopmata
JIHK EI'D

48 Tpanckpunuus. Kb oImpeneIeHue Bonpocsr
MarpuuHnblie PHK. MOCJIE0BATEIbHOCTH HYKJICOTUI0B ctp. 110.
TpancniopTHbIe JHK
PHK.1.16 n MPHK, antuxogonos TPHK.

I10CJIEI0BATEIbHOCTH aMUHOKHCIIOT B
MOJIEKYJax OEJIKOB, MPUMEHSIS 3HAHUS
0

MPUHIIUIIE KOMIUIEMEHTapHOCTH,
peaxkuusax MaTpUYHOIO CUHTE3a U
TeHETUYECKOM KOJIe.

49 Pemenue 3agau no Kb Pemars 3amaun Ha onpeneneHue 3amauu
TPAHCKPUIILIUU MOCIIEA0BATEIHLHOCTH HYKIICOTH IOB dbopmata

JIHK EI'D
n MPHK, antukononos TPHK

50 buocunres Oenka. Kb onpeaeneHue Bomnpocsr
Peanuzanus MOCIIEA0BATEIHLHOCTH HYKIICOTH]IOB ctp. 110.
TE€HETUYECKON JHK
nH(popMaIuK B KIETKAX. n MPHK, antuxogonos TPHK.

Perymsuus paGoTsr [IOCJIEI0BATEIbHOCTH AMUHOKHCIIOT B

T€HOB U  MPOIIECCOB MOJIEKYJax OEJIKOB. , IPUMEHSIS

oOMeHa  BEIIeCTB B 3HaHUA O

KJeTke. m.16 MPUHIINIIE KOMIUIEMEHTapHOCTH,
peaxkusx MaTpUYHOTO CUHTE3a U
TEeHETUYECKOM KOJIE.

51-52 | Ilpaktuueckass pabota VII [TpakTrueckast pabora u3 | 3agauun
«Pemenue 3a1a4 1no «IIpakTukyma dbopmata
MOJIEKYJIIPHOM nmo oOmei Owmonormm mna 10—11 | ETD
OHOTIOTUY KJIACCOB

npodunbHOro ypoBHs» (aBT. I'. M.
JIBIMIIIHNIIL,

O. B. Cabmuna, JI. B. Briconkas, II.
M.

boponun; M. : [Ipocsemnienue, 2014)

53-54 | Perymsamus YUHM | Pabota ¢ undopmanueir mo ctp. 105- | Bompocst
TPaHCKPHUIILIUU U 110 yueGHuKa ctp. 110.
TPAHCISUU Y
IpoKapuoT. Perymsanms
TPAHCKPUIILINU U
TPaHCISALUHU Y DYKApHUOT.

Perynaropneie
PHK.1.16

55 | [IpuHIUMBI peTUIMKALUT YHUHM | Pabota ¢ uadopmaruei. Bomnpocsl
JHK. TIpormecc I'padmaeckas padora — crp.112-113 ctp. 118.

perummkannn - JIHK y
IIPO- ¥ DYKapHoT.1.17




56 | Pemaparus YUHM | Pab6ora ¢ unpopmaruei. Bompocsr
HOBPEXACHUN JHK. I'paduueckas padora — ctp.116-117 5-6  cTp.
Tenomepasza.m.17 118.

57 | DBomronus YUHM | Pa6ora ¢ unpopmaruei. Bompocsr
MPEJICTABICHUIA O TEHE. I'padmueckas pabora — ctp.119 1-2  cp.
CoBpeMeHHbIC 124.
npeCTaBICHNE 0
reqe.n. 18

58-59 | Kommakrtuzamus JIHK. YHUHM | Pabota ¢ uadopmarueii. Bonpocst
XPpOMOCOMBHI, I'padpuaeckas padorta — ctp.121 3-5 cTp.
KapUOTHII. 124.
I'enomb1 npo- u
JYKapHOT.

['enoMbI MUTOXOHIPUI
Y XJIOPOILJIACTOB.I1. 1 8
60-61 | I'ennas umwkenepus.m.19 YUHM | OnenuBaTh NepceKTUBbI FTEHHOH , Bomnpocsr
KJIETOYHOU nHKeHepuu ['papuueckas | crp. 130
pabora — cTp.127-129
62 I'enomuka. Kb Pabora C nHpopmarmen O | JIOKJIaIbI
[Iporeomuka.n.19 ucroyHukaM B MHTepHere u
npe3eHTa
102078
63 | Bupycsl — YHUHM | Pabota ¢ undopmanuei. Bomnpocsl
HEKJICTOYHAs dbopma I'padmaeckas padora — ctp.136 1-4  cp.
YKU3HU. 138
Crpoenue BHUPYCOB.
Pa3mHOXeHHE BHUPYCOB.
.20
64 | bone3nerBopHBIE Kb Pabota ¢ uHpopmanueit no ccplike B 3alaHus
Bupycsl, BIY. Bupycsl WHTepHeTe, oKl U IPE3EHTALUN dopmata
—akTopbl U3MEHEHHUs EI'D mno
T€HETHYECKON BUpYyCaM
uHpOpMaLuu
opranu3moB.m.20
I'masa 5. MnauBuayanbHOE pa3sBUTHE U
pa3MHOkeHue oprann3mos (304)

65-66 | Opranu3am Kak ypOBEHb YUHM | OOBACHATH, B UéM 3aKIIOYAIOTCS Jloxiansl,
OpraHu3aIuH KUBOTO. 0COOEHHOCTH OPTaHM3MEHHOTO YPOBHS | TIPE3eHTa
OnHOKJIETOUHBIE OpraHu3alUK KU3HU, a TAKKE 102078
IPOKAPHUOTHI " OJTHOKJIETOYHBIX, MHOTOKJIETOUHBIX U
9YKapHOTBHI. KOJIOHHAJIbHBIX OPTaHU3MOB.

Ctpoenue
POKAapPUOTUYECKOMN
KJICTKH.
Kononunanbubie
Opranu3msl.m.2 1
67 | JJaboparopHas pabota VII JlaGopatopHas pabota ['0TOBUTE U

«OcobennocTn
CTPOEHUS KIETOK
MPOKAPHOT U DYKAPHUOT»

OTHCBHIBATH MUKPOIIPETIapaThl
KJIETOK IpeCTaBUTeNEeH pa3HbIX
[apCTB

(GakTepuit, nHY30pHiA, JIyKa U Ap.)




68-69

MHOTrOKJIETOUHEIC
OpTaHU3MBI.
OcobeHHocTH

CTPOCHUS
[IMaHoOaKTepHit u
rpuooB.
MHoroTkaHeBble
OpTaHU3MBI.
OpraHbl U
CUCTEMBl OpTraHOB, UX
B3aMMOCBS3b KaK OCHOBA
LIEJIOCTHOCTH
opranusma. .24

Tkanu,

YUHM

Pa6ota ¢ uadpopmanmeii. ['papudeckas
pabota ctp.159,161

Bomnpocsr
U 3aJIaHUst
ctp. 162

70

JuddepenumrpoBantbie
KJIETKH. MI3MeHeHue
MPOTPaMMBbI  KJIETOYHOM
nuddepeHITMPOBKH,
perenepanus.n.24

YUHM

Pab6ota ¢ undopmanueii. ['papuueckas
pabora cTp.158

Bonpocsr
U 3aJJaHus
ctp. 162

71

MHOTrOKIIETOYHBIH
OpraHu3M KakK equHas
cucreMa. BzaumocBs3b
TKaHew, OpraHoB,
CUCTEM OpraHoB Kak
OCHOBA LIEJIOCTHOCTH
opranusma. MHrerpauus
KJIETOK
MHOT'OKJIETOYHOT'O
opranusma. Kierouneie
KOHTAKTBHI.
Bzaumoneiictere
KJIETOK C

MOMOIIBI0 XUMHYECKUX
curHaioB. HepBHas
peryisius
B3aMMOJICUCTBHUS KIIETOK

y
JKUBOTHBIX.I1.24

YHUHM

Pa6ota ¢ uapopmanmeii. ['paduueckas
pabota ctp.161

Bompocsr
Y 3aJaHus
ctp. 162

72

KoHntpouns
WHUBUyaJIbBHOCTU
MHOT'OKJIETOYHOT'O
opranusma. IMMyHuTer.
n.25

Kb

Pabota ¢ uadopmaimeit mo ccriiikam B
Wntepnere I'paduueckas padoTa -
ctp.163 yueOHmka

Bomnpocsr
cTp. 167

73

Bakmuumanust kak METOX
npopHIAKTUKN
OakTepuaIbHBIX u
BUPYCHBIX
3a00€BaHNM. .25

YUHM

Pabota ¢ uadpopmaimeii mo ccriiikam B
Wntepnere I'paduueckas pabora
ctp.165 - Tabnuia

Bomnpoc 4
ctp. 167

74

CamoBoCTIpOU3BEICHUE
KneTokK. Jlenenue
KJIETOK MIPOKAPHOT.
Jenenue KJICTOK

Kb

CpaBHMBaTh 0COOEHHOCTH Pa3HbIX
C1ocoO0B pa3MHOKEHHUSI OPTaHU3MOB.

Tabmuma
ctp. 145




JYKapHoT.

Knerounsri ITUKII.
Muto3. Ctaguu MUTO3A.
m21

75

Perynsamust  kieTouHOro
nenenus.m.2 1

YHUHM

CamocrosiTenpHas paboTa 1mo
JIOTIOTHUTEITbHBIM UCTOYHUKAM
nHpopmanuu.

Bomnpocst
ctp. 145

76

JlaGopaTtopHnast pabora
«MWUTO3 B KJIETKax
KOPEIITKA JTYKa)

VII

Jlaboparopnas pabota

77-78

OHTOrenes —
WH/IMBUIYalIbHOE
pa3BUTHE

opranusma. OHTOreHe3
OJIHOKJICTOYHBIX
opranuszmoB. Ctaguun
OHTOT€HEe3a
MHOTOKJIETOYHOTO
OpraHus3Ma.
OMOpHoHaIBHOE
pa3BUTHE )KUBOTHBIX.
JuddepennmpoBka
KJIETOK BO BpeMsI
smOpuorenesa. Biusaue
BHEIIHUX yCJIOBHM Ha
AMOpPUOHATILHOE
pa3BUTHE
3apopiiia.im.22

YHUHM

Pa6ota ¢ uapopmanmeii. /[aBatb

ompeseNieHUue KIFOYCBBIM OHITHSIM.
OOBACHATH MEXaHU3M TaCTPYJISIUH.
OOBSICHITh MEXaHU3M OpPraHOTCHE3A.

Bomnpocst
ctp. 152

79

OMOpHOreHe3 pacTeHui
m.22

YHUHM

Pa6ota ¢ nuapopmanmeii.

Bomnpoc 3
ctp. 152

80

JlaGopatopHas paboTa
«HaganpHbBIe cTagun
IpobneHus
SAULEKIIETKID)

VII

JlaGoparopHas paboTa

81

[TocTamOpHoHanbHOE
passutue. llpsmoe n
HEIpsMoe pa3BUTHE
OpraHu3MoB. B3pocunslit
opraHusm. m.23

YHUHM

Pabota ¢ uadopmarueil.
XapakTepru3oBaTh TUIIbI
HOCTAMOPHOHAIBHOTO PAa3BUTHUS

Bomnpocsl
1-3  crp.
156

82

Crapenue.

Anonto3 —
FeHETHYECKH
3amporpaMMHpOBaHHAs
rudenb

KJIETOK 1.23

YUHM

CaMOCTOSITENbHBIN TIONCK
OuoIorHYecKoi HHPOPMAIIH U3
paSHHqHLIX HUCTOYHHUKOB.

Bonpocsr
4-5 ctp.
156

83-84

ITonoBou mponecec —
00MEH reHeTHYEeCKOH
uH(popMaIien Mex Iy
opranuzmamu. OomMeH
T€HETUYECKOHN
uHpopmanuent y
MIPOKAPHOT.

Kb

I'paduueckas padota ctp.169 -
171y4yeOHuka

Bomnpocsl

U 3aJlaHus
ctp. 173
yueOHUKa




OOMEH TreHeTHYCCKOM
uHpopmanuen y
JYKapuoT —
peKOMOUMHALINS
XPOMOCOM.

Meiio3. Ctagun mMelo3a.
Kpoccunrosep.
I'anmonaHbie 1
JUIIOMIHBIE KIETKU.
m.26

85

Comaruueckue u
II0JIOBBIE KIIETKHU.
ITonoBeie

XPOMOCOMBI U
ayTOCOMBI.
XpOMOCOMHOE U
HEXPOMOCOMHOE
olnpezeseHue nojia.mn.26

Kb

Pabota ¢ uadopmanmeii I'paduueckas
pabota ctp.173ydeOHuKa

Bomnpoc 6
ctp. 173

86

JlaGopaTopHnas  pabota
«M3y4yenue meiosa B
NBUTPHUKAX I[IBETKOBBIX
pacTeHun»

VII

JlaGopaTtopHnas pabota

87

Pa3zmHoOxeHMe
opranu3moB. [lonoBoe u
Oecrosioe pa3MHOKEHHE.
ITapTenorenes.
YepenoBanue
IMOKOJICHUM. 11.27

YHUHM

Pa6ota ¢ uapopmanumeii. [ papudeckas
pabora ctp.176-177

88

JlaGopaTopHnas  pabota
«Meiio3 u pa3ButTHe
MY>KCKHX MOJIOBBIX
KIIETOK)

VII

JlaGopaTtopHnas pabota

89-90

Meiio3 B JKM3HEHHOM
LIUKJIE OPTaHNU3MOB.
dopMHUpoOBaHUE
IIOJIOBBIX  KJIETOK Yy
pacTeHuil U
KUBOTHBIX.
OnnogoTBopeHue y
JKUBOTHBIX. [[BOWHOE
OILUIOJOTBOpPEHUE y
IBETKOBBIX  PAacCTEHUI

m.28

YHUHM

Pab6ota ¢ undopmanueil. I'papuueckas
pabora ctp.179,183 yueOnnka

Bomnpocsl
Y 3aJIaHUS
ctp. 185

91

JlaGopaTopnas  pabota
«Cnepmarorenes u
OBOT€HE3)»

VII

JlaGopaTtopHnast pabota

92-93

Kusaennrie
pacteHui. m.27

LIUKIIBI

YUHM

Pabota ¢ uadopmarueii.
CaMOCTOSITEJIbHBIN IIOUCK
Ouosornueckoil nHpopmanuu u3
Pa3INYHBIX UCTOYHUKOB.

Pemenue
3amad
EI'D
«Kn3nen
HBIE
LUKJIBI




pacteHui
»

94 | IlpakTrueckas VII [TpakTrueckas padota
pabora Pemienue 3amau
«OKusnennsie LUKJITBI
pacTeHun»

95 | O600meHe 1O TEeMe KOO | Kontponb 3HaHui KoHnTtposb
«Ouonornyeckue Has
CUCTEMBI: KJIETKaA, paborta
OpPTraHU3M» «buonoru

YecKue
CHCTEMBI:
KJIETKa,
OpraHu3M
»
Paznen II. OCHOBHBIE
3AKOHOMEPHOCTU
HACJIEACTBEHHOCTHU U
N3MEHUYMBOCTU (34 u)
I'naBa 6. OcHOBHBIE
3aKOHOMEPHOCTH SIBJICHU I
HACJIeICTBEHHOCTH (22 1)

96-97 | Ucropus Kb Pabota ¢ nHpopManment. ToKIaabl U Bompocsr
BO3HUKHOBEHUS u MPE3CHTAIMH yJaIuXcs 1-5 crp.
pa3BUTHS 192
TeHETHUKH, METOBI
TEeHETHKHU.

I'eneTnueckue
TEPMHUHOJIOTHS u
CUMBOJIMKA.11.29

98 | Amenun. T'enotun w OrneHuBaTh poJib, KOTOPYIO CHITPAIU Tepmuno
denoTwH. 3aKOHBI HACIIEIOBaHHS, OTKPBITHIC JIOTHYECK
JlomuHupoBaHue. I'peropom Menzeinem, B pa3BUTUU un
I'omMoO - 1 TeTepo3uroTHI. TeHETUKH, CEJICKIIMH U METUIIHHEI. JTKTaHT
IlepBbIit 1 BTOpOH
3aKoHBI Menaenst m.29

99 | PemieHne reHETHYECKUX VII [TpakTryeckas pabora. OOBICHATS, 3anaHus
3a1a4d Ha NPY KaKAX YCIOBHSAX 6-7 crp.
MOHOTHOPHUIHOE BBITTOTHSIIOTCS 3aKOHBI MeH e, 192
CKpELIMBAaHHE yueOHUKa

100- | durubpumnoe u YUHM | Pa6ora c undopmanueii. ['papuyeckas | Bormpocsr

101 | monuruGpugHOE paborta cTp.195 yueGHuKa U 3aJJaHus
CKpELIMBAHMS. ctp. 197
Tperuit 3akoH MeHens.

Pemérka [lennera.n.30

102 | Ananusupyroliee YHUHM | Pabota ¢ uadopmarnmeii. I'papuueckas | 3aganun

ckpentuBanue .30 pabota cTp.196 yueOnnka 3 CTp.
197
103- | PemeHne TeHETHYECKUX VII [TpakTuueckas padota. CocTaBisATh

104 | 3amau Ha TUTHOPUAHOE CXEMBI CKpEeIlIUBaHUsI.

51 MOJIMTHOPUAHOE
CKpEIMBAHUS




105

BzaumoneiictBusa
aJIENTBHBIX
Hemonraoe
JIOMUHUPOBAHUE.
KomomunupoBanue.
I'pynnsl kpou. 11.31

T'CHOB.

YUHM

Pa6ota ¢ uadopmanumeii. ['papudeckas
pabota ctp.198,201 yueOHuKa

Bomnpocsr
U 3aJIaHUst
ctp. 203

106-
107

BzaumoneiicTBusa
HEaJUICIbHBIX T'CHOB.
Komnemenrapnoe
B3aHUMOJCHCTBHE TCHOB.
Onucra3.  [lonmumepus
m.32

YUHM

Pa6ota ¢ uadpopmanmeii. ['papudeckas
pabota ctp.204-205 yueOHuka

Bomnpocsl
ctp. 206

108

Pemrenne reHeTHUYeCKHX
3aJa4 Ha
B3aHMOHeﬁCTBHe I'S€HOB

VII

[Tpaktrueckas padota. CocTaBIsATh
CXEMBI CKpEeIIUBaHUsI.

109

Crarucrtudeckas
MPUPOJIa TCHETHYCCKUX
3aKOHOMEPHOCTEHN.
Teopuss BEpOATHOCTH B
TCHETUKE.

OTKIOHEHUS oT
TEOPETHYECKHU
0KHATaEMBIX
pacuieruieHuu.m.32

YUHM

Pab6ota ¢ uadopmarnueii. ['padguueckas
pabota ctp.206 yueOHUKA

Bonpocsr
ctp. 206

110

Pemenne reHeTmueckux
3a/1a4 Ha TEOPHIO
BEPOSITHOCTEN B
TCHETHKE

VII

[TpakTuueckas pabota. CocTaBisTh
CXEMBI CKPEIIUBaHUSI.

111

Hacnenosanune
CLIEIIJIEHHBIX
I'pynmisr
CLCIIJICHUS.
Kpoccunrosep.n.33

T'CHOB.

YHUHM

Pa6ota ¢ uapopmanumeii. [ papudeckas
pabora ctp.209y4yebHmKa

Bompocsr
Y 3aJIaHUS
ctp. 210-
211

111-
112

Pemenne reHeTHMYECKUX
3aJ1a4 Ha CIeTUICHUE

VII

[Ipaktuueckas padota. CocTaBIsATh
CXEMBbI CKpeIMBaHUsI.

113

Kapruposanue
XpPOMOCOM.
I'eneTnueckue

KapThl "
LUTOJIOTUYECKHE KapThl.
CoBpeMeHHbIE

METO/IbI MOCTPOEHUS
KapT.

IIpakTrHueckoe
UCIIOJIb30BaHUE
TEeHETHYECKUX

KapT.n.34

YUHM

Pabora ¢ undopmarnueit. ['padpuueckas
pabota cTp.212yyebHuKa

Bomnpocsr
U 3aJJaHus
cTp. 216

114

OcCHOBHBIE  TIOJIOKEHUE
XPOMOCOMHOM TEOpUU
HACJIEACTBEHHOCTH

.34

YUHM

Pabota ¢ mHpopmanueil mo ucropuu
CO3/IaHUSI XPOMOCOMHOM TEOpHUH
HaCJIE/ICTBEHHOCTH

coo011eH
Hi




115 | Hacnenoanue, YUHM | Pab6ora ¢ undopmarnueii. 'padpuueckas | Bormpocsr
CLICIUIEHHOE C I10JIOM. pabora ctp.218-219 yueOHuKa U 3a7JaHus
NuaktuBanus X- cTp. 222
XPOMOCOMBI Y CAMOK.

Hacnenosanme,
OTrpaHUUYEHHOE 10JIOM

116 | PemieHue TeHETHYECKUX VII [TpakTrueckas padota. CocTaBiIsATh

3a/1a4 Ha CUEIUIEHUE C CXEMBbI CKpEILMBaHUS.

M0JIOM
I'naBa 7. OCHOBHbBIE 3aKOHOMEPHOCTH
SIBJICHHH M3MEHYUBOCTH (9 1)

117 | KomOunatuBHas YUHM | Pa6ora c uadopmarnmeii. Bomnpocsr
W3MEHUYUBOCT. OOBSCHATH, KAK BOZHUKAIOT cTp. 226
Hcrounuku HOBBICTIPU3HAKYU MJTU UX HOBBIC
KOMOMHATHBHOMN COUYeTaHMUsI.
u3MeHunBocTu. OOMeH
TE€HETUYECKOMN
uHpopManuei B
OTCYTCTBHE
I10JIOBOTO
Pa3MHOXKEHUS.

["'opu3oHTanbHBIN
MIEPEHOC T€HOB

118 | MyrauuonHas YUHM | Pa6ora ¢ uapopmarmeii. Bomnpocsr
U3MEHYUBOCTb. OOBSICHSTH, KAK BO3HUKAIOT HOBBIE 1-2  cp.
OcHoBHbIE IPU3HAKU WINA UX HOBBIE COUETaHMUSI. 229
MOJIOXKEHUS
MYTAallMOHHOW  TEOpUHU.

I'ennble

MYTAaIHH.
['enepaTuBHBIC u
COMAaTHUYECKue

MyTtauuu. n.37

119 | 3akoH TOMOJOTHYECKHX Kb Pasznuyars ocobeHHOCTH Bomnpocsr
psnoB HacJieI0BaHHUsI COMaTHYECKUX U 3 CcTp.
HaCJIEJICTBEHHON TFeHepaTUBHBIX MyTalUi. 229,
U3MEHYMBOCTH 11.37 JOKJIaJ O

H.N.
Basunose

120 | I'enomHBIC u YUHM | Pa6ora ¢ undopmarnueit. ['padpuueckas | Borpocsr
XPOMOCOMHBIE MYTaLlUH. paborta ctp.233,235 yyeOHuKa cTp. 236
IMomwmmonams,
aHeyronaus. .38

121 | JlaboparopHast paboTa VII JlaGoparopHas pabora u3
«I"eHOMHBIE U «IpakTukyma o
XPOMOCOMHBIE oOuieit Ouonorun ans 10—11 kmaccos
MYyTaIum» npodpmisHOro ypoBHs» (aBT. . M.

JpIMIIuiI,
O. B. Cabauna, JI. B. Briconkas, II.
M

bopoaun; M. : IIpocemienne, 2014)




122 | BuesnepHas YUHM | Pab6ora ¢ undopmarueit. OObSICHATS, Bompocsr
HACJIEICTBEHHOCTD U KakHe IIPEUMYIIECTBA ctp. 239
U3MEHYUBOCTb. JUTSL UCCTIeIOBAHUS POJACTBA Pa3HBIX
MuTOXOHIpHATILHBIC BUJIOB UMEET MUTOXOHIpHAIbHAS
TEHBI. JHK 1o cpaBHEHUIO C SAEPHOIA.
[uTommazmaruyeckas
MY>KCKasi CTEPHIIbHOCTb.

HacnencrBeHHOCTD,
CBsI3aHHAA C
actuaamu .1m.39

123 | Ilpuuunbl YUHM | Pab6ora ¢ unpopmarueis u3 1or. Bompocsr
BO3HUKHOBEHUS MCTOYHHKOB — OJTOTOBKA COOOIIEHUH | cTp. 242
MyTalHii. Y MpEe3eHTalHM.

EcrectBeHHbIl
MyTareHe3. MyTareHHble
(baxTops CpEeJBl.
MyTrareHsl.
NckyccTBeHHBIN
MyTareHes.

OnacHocTh 3arps3HEHUS
cpenbl MyrareHamu. .40

124 | KaduecTBeHHBIC u YUHM | Pa6ora ¢ uadopmarueii. ['padmdeckas | Bormpocsr
KOJINYECTBEHHBIE pabora  CTtpouTh  BapualMOHHYIO | cTp. 249
IPU3HAKU. KPUBYIO
Bapuanuonnas kpuBasi. M3MEHYUBOCTH U3y4aeMOT0
Hopwma peakuun [pU3HaKa
MpHU3HAaKa.

MoaudukarmonHas
U3MEHYUBOCTb.
ONUreHeTHYecKoe
HacjenoBaHue. m.41

125 | JlaGopatopHast pabora VII JlabopaTopHas pabota

«I3MEeHYHBOCTb.

ITocTpoenne

BapHAIIOHHOTO psAa U

BApUALIMOHHON KPUBOI»
I'maBa 8. I'eHeTnueckue OCHOBBI
VHAMBUAYAJIBHOTO pa3BuTHs (9 1)

126 | OcHoBHBIE YUHM | Pabota c uHpopmanueit. | Bormpocsr
3aKOHOMEPHOCTH CamocTosaTenabHOe u3zydeHue | crp. 254
(bYHKLIIMOHUPOBAHUS npobnembl  OUPHEpEeHIUPOBKH U
TEHOB B X0J1€ JeTepMHUHAIUY.

WHIUBUIYAILHOTO
pa3BUTHSL.
Huddepenuupoka U
JeTepMUHAIUS.
Juddepennmanbaas
AKTUBHOCTb T€HOB. 11.42

127 | Perynsauusi akTHUBHOCTH Kb Pabota ¢ unpopmanueit. I'papuueckas | Bornpocs
TE€HOB B YMOpHOTEHE3E. paborta — cxema cTp.253 cTp. 254

I'enomHbIi
VMIIPUHTHHT.11.42




128 | Ilepectpoiiku reHoma y YUHM | Pa6ora c nHpopmanueii. | Bonpockr

IpoKapuorT. .43 CamocTosTenabHOe u3zydeHue | crp. 260
npobnemMbl  auGdEepeHIUPOBKA U
JeTePMHUHAIUH.

129 | Ilepectpoiiku reHOMa B Kb Pa6ota ¢ undopmarueit. ['padudeckas | Bonpockt
OHTOTEHE3€ IYKAPHUOT. paborta — cxema ctp.259 cTp. 260
Vnanenune JJHK B xome
QG GepeHITMPOBKH.
dopmupoBaHHE
UMMYHOTJIOOYJIMHOBBIX
TEHOB Y
MJIEKOITUTAIOIIUX.

[lepememnienue
MOOUITBHBIX
TEHETUYECKUX
OnemeHToB. 11.43

130 | IIposiBneHue TrEHOB B YUHM | Pabota c unpopmanueit. | Bompocsr
OHTOTEHE3E. CamocrosiTensHOe uzydyeHue | crp. 264
DKCHPEeCCUBHOCTb. npo6usiems! JletanbHoe
IleHeTpaHTHOCTSD. JIEHCTBHE T€HOB
[IneliorponHoe
JIECUCTBUE T'CHOB.

JleranbHoe
NENCTBUE reHoB.m.44

131 | Pemienue 3amau  Ha VII [TpakTudeckast paboTa. coCcTaBICHHE

NICHETPAHTHOCTh cXeM
132 - | YcroluuBoCTh u Kb Pa6ota ¢ napopmanmeii. Bompocsr

133 | oOparumocTh CamocrosiTeTbHOE H3yUCHHE cTp. 272
nuddepeHIMPOBaHHOTO po0JIeMbI — COOOIIECHUS U
COCTOSTHUSI KJIETOK. Npe3CHTaIH
Knonuposanue.

XHUMEpHBIE OpPraHU3MBl.
Tpancrenes u
TpPaHCTEHHBIC
Opra"us3Mel. 11.45

134 | I'eneTnyeckre OCHOBBI YUHM | Pabora ¢ undopmauueii. Ilpennarats | Bompocsr
MOBEJICHMUS. THIOTE3bI HA OCHOBAHUU cTp. 276
Onurorennoe NpeUI0KeHHON HH(POPMAITH O
orpenienieHue pe3ynbTaTax OMOIOTUYECKUX
noseneHus. OToop AKCIIEPUMEHTOB
10 TOBEJICHUIO.

I'eneTnueckne OCHOBBI
CIOCOOHOCTH K
00y4YeHUIO
I'maBa 9. I'enernka vemoBeka (13 4)

135 | Metonsl TEHETUKH Kb Pabota ¢ uadopmarueii. Bompocsl
YEeJI0BEKa. CaMOCTOSITETbHOE U3YYEHUE ctp. 280
JloMUHaHTHBIE u po0IeMbI — COOOIIEHUS U
pEILIeCCHBHBIE TPU3HAKU Npe3CHTAIH
y uenoBeka.n.47

136 | HacnencrBeHHEbIE u Kb CaMocTosATeIbHOE U3YICHHE Jlokaapl




BPOXKJIEHHBIE po0JIeMbI — COOOIIEHUS U
3a0oneBanus.m.47 Ipe3CHTAIH
137 | bausHenoBbIN METO/T YUHM | OnenuBath poJib COBPEMEHHBIX Bomnpocst
UCCJIEI0BAHUS B METO/IOB cTp. 283
TECHETHKE M3YYEHHUS FeHETUKH YeIOBeKa B
4eJI0BEKa. YCTaHOBJICHUH MMPUYUH
Ju3urotHeie U HACJIEICTBEHHBIX
MOHO3UT'OTHBIE U BPOXKJIEHHBIX 3a00JIeBaHUIA.
OJIN3HELIBI.
KonkopaanTHOCTb U
JIUCKOPJAAHTHOCTb. 11.48
138 | Lluroreneruka. YUHM | ycraHoBieHHE IPUINH Bomnpocsr
Kapuotumn uenosexa. HACJIEICTBEHHBIX ctp. 290
XpOMOCOMHBIE U BPOXKIEHHBIX 3a00JI€BaHUIA.
6one3nun.n.49
139 | CoBpeMeHHBIE METOJBI YUHM | OnenuBath poJib COBPEMEHHBIX 3anaHus
U3y4YeHUs METOIOB ctp. 290
XpoMocom.11.49 M3Y4YEHUSI XPOMOCOM
140 | JIaboparopHas pabota VII JlaboparopHas pabota
«Kapuotun uenosexa.
XpoMocOMHBIE 00J1€3HU
YEJI0BEKa»
141- | MeToapl KapTHPOBAHUS Kb Pa6ota ¢ uapopmanmeii. rpapudeckas | Bompockl
142 | XxpomMocoM YeoBeKa. pabota ctp. 150 yueOHHKa . cTp. 294
duznyeckue u CaMocToATeIbHOE U3YUYCHHE
CEKBEHCOBBIC KapThl npoOaemMbl CpaBHUBATH T€HETUYECKUE,
XpPOMOCOM UTOJIOTHYECKHe, (pu3ndeckue u
YyeJloBeKa. CEKBEHCOBBIC KaPTHI.
['ubpuauzanms
COMATHUYECKUX KIIETOK.
IIporpamma «I'enom
yesioBekay.1. 50
143 | Ilpenynpexnenue 151 YHUHM | CamocCTOATENBHOE U3yYEHHUE BOIIpoca | 3afaHus
JIEYEHNE HEKOTOPBIX M0 JOTIOJIHUTEIbHBIM UCTOYHUKAM ctp. 300
HACJIEICTBEHHBIX
Oone3nei YyeJloBeKa.
3HaueHue
TCHETHKHU TUTSt
MEJIUIHUHBL. .51
144 | CumnromaTuueckas YUHM | Pa6ora ¢ nundopmanuei. 3amanue
Tepanus CamocrosiTenbHOE U3ydYEeHHE Bompoca | 2 CTp.
HaCJIEICTBEHHBIX «CTBOJIOBBIE KIIETKH U MeauIMHA» Imo | 299
3a00JIeBaHU. JOTIOTHUTEIbHBIM UCTOYHUKAM
I'enorepanmus.
CTBOJIOBBIE KJIETKH U
MeIuIrHa. .51
145 | DTuueckne acmeKThl B YUHM | Pabora ¢ nuadopmanuei. co00ITIeH
00JacTy MEIUITMHCKOM CamocTosTeTbHOE U3YUCHUE usi
TE€HETUKH. po0IIeMbI
147 | IIpoGnema YHUHM | Pab6ota ¢ uapopmanueit. O0bACHATH
FeHEeTUYECKOT0  Tpys3a. OMAaCHOCTh
Menuko- OIM3KOPOJICTBEHHBIX OPAKOB




T€HETHYECKOE
KOHCYJIbTUPOBAHHE.
[Tpodunaktuka
HACJICACTBCHHBIX 31
BPOKIEHHBIX
3a0o0aeBaHuil. m.51

O06o006menue u moBTopeHue 184 +
Pe3eps 5 u

148

Urtoroserit CEMHHAap
«O06mme
3aKOHOMEPHOCTHU
pa3sBUTHUSA JKUBOU
MaTepun»

KOO

PaboTa B rpynmnax mo nmpo0iaeMHbIM
3aJjauaM C UCIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMAITUH.

149

Nrtoroseii CEMHUHap
«O0mme
3aKOHOMEPHOCTHU
pa3BUTHS YKUBOU
MaTepUn»

KOO

Pabora B rpynnax — quckyccus

Coo01ien
ust

150

3

[TpakTuueckast pabora
Brimonnenne  3amanuit
EI'D ypoBHs 1 yactu 1o
teme [{uronorus

KOO

[TpakTnueckas pabota

151

3

IIpakTnueckas pabota
Brimonnenne  3amanuit
EI'D ypoBHs 1 yactu 1o
teme OnTorenes ”’

KOO

[TpakTndeckas pabota

152

3

IIpakTnueckas pabota
Brimonnenne  3amanuit
EI'D ypoBHs 1 yactu 1o
Teme MeTaboau3m

KOO

[TpakTnueckas pabota

153

3

[TpakTnueckast padora
Breimonnenue  3agaHuit
EI'D ypoBHs 1 wactu 1o
teMe I 'eHeTnka ”

KOO

[TpakTnueckas pabora

154

3

[TpakTnueckast pabora
Breimonnenue  3agaHuit
EI'D ypoBHs 2 4acTH 1o
teme Luronorus

KOO

[TpakTnueckas pabora

155

3

[TpakTnueckast pabora
Breimonnenue  3agaHuit
EI'D ypoBHs 2 4acTH 1o
teme Luronorus

KOO

[TpakTnueckas pabora

156

3

[TpakTnueckast pabora
BrinmonHenune  3amaHuit
EI'D ypoBHs 2 4acTH 1o
teme OHTOreHe3

KOO

[TpakTuueckas pabota




157

3

[IpakTnueckas pabota
Brimonnenne  3amaHuit
EI'D ypoBHs 2 yacTu 1o
teme OHTOreHe3

KOO

[TpakTrueckas pabota

158

3

IIpakTnueckas pabota
Brimonnenne  3amaHuit
EI'D ypoBHs 2 yactu 1o
TeMe OnTtorenes
pactenuit

KOO

[TpakTnueckas pabota

159

3

[TpakTuyeckas pabora
Breimmonnenue  3amaHuit
EI'D ypoBHs 2 4acTH 10
TeEME MeTaboau3M.
ITnactuueckuii oomen”

KOO

[TpakTuyeckas pabora

160

3

[TpakTuueckast pabora
Brimonnenne  3amanuit
EI'D ypoBHs 2 4acTH 10
TeMe MeTtabonusm.
DHepreTuyeckuii oOMeH

2

KOO

[TpakTnueckas pabota

161

3

[TpakTnueckast padora
BrinmonHenue — 3amaHui
EI'D ypoBHs 2 4acTH 10
TEeME I'enernka.
MeTtoapl reHETUKHT

KOO

[TpakTuyeckas pabora

162

3

IIpakTnueckas pabora
Brimonnenne  3amanuit
EI'D ypoBHs 2 4acTH 10
TEeMe I'enernka.
Pemenue 3amay

KOO

[TpakTnueckas pabota

163

3

[TpakTnueckast pabora
Breimonnenue  3agaHuit
EI'D ypoBHs 2 4acTH 1o
TEeMeE I'eneruxa.
Pemenne 3amayu ”

KOO

[TpakTnueckas pabora

164

3

[TpakTuueckast pabora
BrimonHenne — 3amanuit
EI'D ypoBHs 2 yactu 1o
TEeMe I'enernka.
Pemenue 3amay ”

KOO

[TpakTuyeckas pabora

165

3

[TpakTnueckast pabora
BrinonHenune  3amaHuit
EI'D ypoBHs 2 wacTu 1o
TeMe I'eneTuka.
Penrenue 3amau

KOO

[TpakTnueckas pabota

166-
170

Pezeps

11 kaace

Paznen |. DBOJITOLIUA (67 u)




I'maBa 1. Jlomectukarus u cenexius (7

4)

Jomectukanusi. YUHM | Pa6ora ¢ undopmarueii. OObsICHATS, Bomnpocst
Cenexuus. Copr. KaKUM 00pa3oM 4eJI0BEK U 3aJJaHUs
ITopona. HaY4YWJICS YIPaBIATH BOIIOLMEH ctp.173
[Iramm. Ilentpsl HEO0OXOIMMBIX €MY BUJIOB.

0JIOMAIlIHUBAHUS

YKUBOTHBIX u

MIPOUCXOKACHUS

KYJIbTYPHBIX

pacTeHuii.mn.88

HckyccTBeHHBIH OTOOP. YUHM | Pa6ora c uadopmarnmeii. Bomnpocsr
MaccoBblil © XapakTepru3oBaTh METO/IbI Y 33JIaHUs
WHIUBUTyaJIbHBIN KJIACCUYECKOH ctp.174
oT0op. Y COBPEMEHHOM CEJIEKIINH

KomOuHanmonnas

ceyexus .89

CoBpeMEHHbBIE  METOJIbI YHUHM | Pab6ota ¢ uadopmanueii. CpaBHuBath | Borpocsr
otOopa. ['eneTnueckue CKOPOCTH CO3/IaHUSI HOBBIX U 3aJ]aHus
OCHOBBI ~ COBPEMEHHBIX COpPTOB PAaCTEHM NP UCTIONb30BaHUM | cTp.186
METOJIOB CEJIEKIIUU. pa3IMYHBIX METOJIOB CETEKIIUU.

JAHK-mapképsl u

MapKeEp-

OpUEHTUPOBAaHHAs

ceneknus. ['eHomHas u

KJIETOYHAast

cenexuus.n.90

I'erepo3suc u ero YHUHM | Pab6ota ¢ uadopmanueii. CpaBHuBats | Borpocsr
HCIIOJIb30BaHUE B CKOPOCTH CO3/IaHUSI HOBBIX U 3aJ]aHus
CEJIEKIIHOHHOM COpPTOB PAacCTEHM NP UCTIONb30BaHUM | cTp.186
nponecce. MHOpenHble Pa3IMYHBIX METOJIOB CEJIEKLINH.

JIMHUH.

Otnanénnas

rubpuan3anus.mn.90

Pacmupenue YUHM | Pa6ota ¢ undopmarueii. rpaguueckas | Borpocst
TE€HETUYECKOT 0 pabota ctp.190 U 3aJJaHus
pa3HooOpasus cTp.194
CEJIEKIIIOHHOTO

MaTepuaia.

[Tonurmonaus.

Knerounas u

XPOMOCOMHast

WHXEHEPUS.

OKCNEepUMEHTAITbHBIN

MyTareses.n.91

Hcnonp3oBanue B Kb Pabota ¢ uadopmanmeii. Pabora B co00ITIeH
CEJIEKIINHN METOJI0B rpynnax. CaMOoCTOATENbHBIN TOUCK usi
TE€HHON 1 uH(popManun

T€HOMHOW WH>KEHEpUHU.
TpaHCreHHBIE paCTEHMUS.
Tpancrennsle
JKUBOTHBIE.




Buorexuonorus.

Buobe3onacHOCTb.

7. | Obo0wenne 1o TEME KOO | CamocrosarensHas paboTta Tect

Cenexuus Cenexuus
I'nasa 2. Teopust 3BoIIOLIHAM.
CBuUIeTEIBCTBA IBOJIOIUH (8 1)

8. | PasBurtune YUHM | Pa6ora ¢ unpopmaruei. Bomnpocst
ABOJIIOIMOHHBIX  HJIEH. XapakTepu30BaTh HAYYHBIC B3TJISAIbI ¥ 33/1aHUS
Hayunebie K. Krosbe, K. JIunnes u XK.-b. cTp.6
B3nsiAel K. JluHHes u Jlamapka.

K.-b. Jlamapxka. Teopus
katactpo( KroBbe.1m.52

9. | OCHOBHBIC ITOJIOKCHHS YUHM | Pab6ora ¢ unpopmarnueii. OrieHuBaTh Bomnpocst
HBOJIIOIIIOHHON TEOpUHU POJIb TEOPUH IBOIIIOLIUN W 33/1aHUS
HapBuna. Y. JapBuHa B hopMUpPOBaAHUHT ctp.11
Cunrernueckasi TeOpHs COBPEMEHHOM HayYHOU KapTUHBI MUPA.
3BOJIIOLUHN.II.53

10. | [TaneoHTOMOTHYECKHUE U YHUHM | Pabota ¢ nuadopmanueii. rpapudeckas | Bormpocsr
ouoreorpaduueckue pabora ctp.14 Y 3aJIaHUS
CBHUJICTEIHCTBA ctp.15
SBOJIIOIHH.

[TaneoHnTonornyeckas
neronuck. [lepexoaHbie
¢dopmMel. 11.54

11. | buoreorpadus. YUHM | Pa6ota ¢ undopmanueii. 'papudeckast | Bompocst
OHJEMUYHbIE BUJBLIL.55 pabota ctp.17,19 U 3aJ]aHus

ctp.20

12. | CpaBHHTENBHO- YHUHM | Pab6ota ¢ uadopmanueii. ['papuueckas | Bornpocsr
AHATOMUYECKHUE U pabora ctp.21,23. U 3aJIaHUs
AMOPHUOSIOTUYECKUE cTp.24
CBU/IETEJIbCTBA
HBOJIIOLINH.

["'oMonornyHbIE OPTraHkIL.
AHaoruuHbIE
Oprasbl.I.56

13. | PynumenTtapHbie YUHM | Pa6ora c uadopmaruei. co0011eH
oprasbl. ['eHbl — CaMocTosATeIbHBINA TOUCK usi
PETYIATOPHI UHPOPMAILIUHU B TOTIOTHUTEIBHBIX
pa3BUTHSL. HUCTOYHUKAX.

ATaBU3MBI.II.56

14. | MonekynsipHO- YUHM | Pa6ota ¢ undopmarmeir. O0bsicHsaTs, | Bompocst
TeHETHYECKHE KaK yu€HbIe YCTaHABIIMBAIOT W 3a1aHUs
CBU/IETEJIbCTBAIBOIIOIH POJICTBEHHBIE OTHOILICHUS MEXIY ctp.27
u. [ OMOJIOTHYHBIE TEHBI. BUAMH, HCITOJIB3YSI METOTBI
dunoreHeTHYECKOE MOJIEKYJISIPHOM OHoI0rUn
JIPEBO.11.57

15. | O6obuienne 1o TEMe KOO | CamocTtosiTenbHas paboTa Tecr
Teopust HBOTIOIUH DBOIIOIHU

S

['maBa 3. ®axTops! 3BOTIONMH (22 )




16. | Bun. Passutue YWHM | Pabota ¢ nndopmanuei. coo011eH
IIPEJICTaBICHUN O BUJIE. XapakTepu30BaTh OCHOBHBIE KPUTEPHH | USI
Kputepun Bunma. Buabi- Bruga. CaMOCTOSTEIbHEIN IIOUCK
JTBOWHUKHU. UH(OPMALIUHU B TOTIOIHUTEIBHBIX
PenponykruBHas ucto4yHukax. Pabora B rpynmax
M30JISIIMSLIT. 69

17. | [TonynsuoHHAs YUHM | Pab6ora ¢ undopmarnueii. 'padpuueckas | Bormpocsr
CTPYKTypa BH/JIA. pabora ctp.31,33. XapakTepu3oBarb U 3aJIaHUs
[Monmynsiums — MOMYJISIUIO KaK ctp.34
JJIEMEHTapHas €IuHUIA AJIEMEHTAPHYIO €AMHUILY 3BOJIIOLUY.
9BOJIIOLIUH.

N3meH4nBOCTH
HIPUPOJHBIX NOMYJIALUH.
Bnyrpusunosas
U3MEHYUBOCTb.
['enodona. .58

18. | Myranmu kak QaxTop YUHM | Pa6ota ¢ undopmanueii. 'papudeckast | Bompocst
HBOJIIOLIUH. pabota ctp.43. U 3aJ]aHus
Pa3nooOpasue cTp.45
KapHOTHIIOB BHYTpH
Buja. I'eHHbIE MyTaluu:

HEUTpaJIbHBIC, BPEIHBIE,
HOJIE3HbIE.

YacToTa BOZHUKHOBEHUS
HOBBIX MyTanui.mn.60

19. | Jlaboparopuass  pabora VII Jlaboparopnas paboTa
«AHaJIN3 FeHeTUYECKOM
U3MEHYHUBOCTH B
HOMYJISALUAX JOMAIIHUX
KOIIEK»

20. | [MomynsaumoHHas YUHM | Pabota c undopmarueii. Pabora B Bompocer
reHetuka. ['enernyeckas rpynnax ['paduueckas pabora Y 3aJIaHUS
CTPYKTypa HOIYJISALUI. ctp.35,37. 1-3
YacToTs! ayieneit u ctp.39
TEHOTHUIIOB.

PaBHOBecHas
HOMyJSIys.I. 59

21. | YpaBuenue Xapam — YUHM | Beraucnarh 4acTOThI ajuiesiel u Bomnpocsr
Baitn6epra u ero TEHOTHUIIOB B MOMYJISLUAX HA OCHOBE U 33/1aHUS
OMOJOTUYECKHUI CMBICIT. ypaBHeHus Xapau — BaiinGepra. 4-5
@DakTophl (ABMKYILIE ctp.39
CHJTBI) DBOJIIOIIUHT

22. | Tlpaktnyeckass  paboTta VII [TpakTuyeckas pabora
“Pemenune 3agad  IIo
MONYJIALIMOHHON
TE€HETUKE”

23. | CryyaiiHple W3MECHEHHS YHUHM | Pab6ota ¢ uadopmanueii. Pabora B Bomnpocsl
4yacToT ajuienei B rpynnax ['paduyeckas pabora ctp.49. | u 3ananus
HNOMYJIANMX. 1.6 1 cTp.49

24. | Jlpeiip  TEHOB  Kak YUHM | Pa6ora c undopmanueii. Pabora B Bonpocsr
daxTop rpynmnax ['papuueckas pabora ctp.51. | u 3aganus




3BOJIIOIUN.11.62 O1ieHUBaTh OTHOCUTEIBHYIO POJIb cTp.53
npeiida reHoB 1 0TOOpa B IBOIIOLUN
TIOMYJISIIAMN.

25. | EctecTBeHHBII 0TOOpP — YUHM | Pa6ora c uadopmarnmeii. Bomnpocsr
HaNpaBIsAOMUN haKkTop XapakTepu3oBath (HakTOpbI U 3aJ]aHus
JBOJIIOLIUN. (mBUXKyLIME cTp.61
[Tpucnoco01eHHOCTh CHJIBI) SBOJIIOIIHH.

OpraHU3MOB K
cpene oouTanus. .64

26. | boprba 3a YUHM | Pa6ora c uadopmarnmeii. Bompocsr

CylIecTBOBaHue.11.63 Xapaktepu3oBaTh (GaKTOPBI Y 3a7aHus
(mBMXyIIHE cTp.58
CHJIBI) SBOJIIOIHH.

27. | DPPEeKTUBHOCTD YHUHM | Pab6ota ¢ uadopmanueii. ['papuueckas | Bornpocsr
€CTECTBEHHOT'0 0TOOpa. pabora cTp.62,67. Y 3a7aHus
KymynsatusHoe cTp.67
nelcTBUE
€CTECTBEHHOI'O
ot6opadopmbl
€CTECTBEHHOTO 0TOOpa.

JBrkymumii

oTOOD.
Crabunu3upyromnuii
oTOOP.
Jn3pynTuBHBI 0TOOD.

28. | TlonoBoit oT0op. YHUHM | Pabota ¢ nuadopmarueii. Bomnpocsr
BrisiBnenue CIIEeJIOB CamMocTosATeIbHBINA TOUCK U 3aJ]aHus
pa3HbIX MH(pOpPMaLIUU B JOMOJHUTENbHBIX cTp.67
dbopm  orbopa  mpHm HMCTOYHHKAX
aHAJIN3€ COBPEMEHHBIX
NONYJISUUN.I1.66

29. | HampaBieHuss W TyTH YUHM | Pa6ora c undopmanueir. O0bSICHATDH Bomnpocsr
IBOJIIOLIMU. AaNTaluy. POJIb €CTECTBEHHOTO 0TOOpa U 3aJJaHus
Apomopdos. B BO3HUKHOBEHUU a/1allTallui. cTp.76
Unnoamanranus.m.67

30. | Murpamus kak (akTop YUHM | Pa6ora c uadopmaruei. Bomnpocsr
3BOJIOLHUUN.I.68 CamocTosTeNnbHbII TOUCK Y 3a71aHus

MH(OpMaLIUU B AOMOJHUTENbHBIX cTp.79
MCTOYHUKAX

31. | U3onsmus YUHM | Pa6ora ¢ nundopmanuei. Bomnpocsr
KaK IIyCKOBOM MEXaHHU3M CamocTosTenbHbIN MOUCK U 33/1aHUS
BU1000pa3zoBanus.m.70 nH(pOpMaIUU B TOTIOTHUTETHHBIX cTp.84

MCTOYHUKAX

32. | Bumoobpa3oBaHue. YHUHM | Pab6ota ¢ uadopmanueii. I'papuueckas | Bornpocs
Annomarpuyeckoe pabora ctp.85,87,89. Paznmuuate U 3aIaHUS
(reorpaguueckoe) u pa3HbIE TUIIBI cTp.91
CUMIATPUYECKOE BUJI000pa30BaHHUS.

(9KOTOTHYECKOR)
BHUJ000pazoBanue. n.71

33. | MuKpO3BOIIOLIUS 5 YHUHM | Pab6ota ¢ uadopmanueil. I'papuueckas | Bonpocs
MaKpO3BOJIIOIIHS. pabora ctp.95. U 3aJ]aHUs
Kosomtonus. ctp.91




EcrecTBennsIit oTO0p MO

KOJIMYECTBEHHBIM
MpU3HAKaM.I1.72

34. | ®opmbl 3BOJIIOLIHAH. YUHM | Pa6ora c undopmanmeii. ['padmdeckas | Bompocsr
JuBepreHuus. pabora c1p.99,100,101. Paznuyars Y 3aJaHus
Konseprenuus. pa3Hbie (hOPMBI IBOJIOIUH. ctp.102
[Tapannenusm.n.73

35. | buonornyeckuii YUHM | Pa6ora c undopmanumeii. ['padmdeckas | Bormpocsr
nporpecc. ApoMopdo3bl pabota ctp.103. Paznuvars pa3Hbie Y 3aJaHus
u WMo anTalm. ITYTH 3BOJIIOLNH. ctp.105
I'eneTnueckue
MEXaHU3MbI KPYITHBIX
SBOJIIOIIMOHHBIX
peoOpa3oBaHUM.

Hynnukanuu

T€HOB U BO3HUKHOBEHUE
HOBBIX (PYHKIIMIA U
opraHoB.n.74

36. | DBomronusa u MBI YUHM | Pa6ora ¢ unpopmaruei. CooOmien
ITatorensr 51 CamocTosTeTbHBIN MOUCK ust
JIeKapCTBEHHAS uH(pOpMaIIUU B AOMOJHUTEIBHBIX
YCTOMYUBOCTb. MCTOYHHKAX.

Y cTONYMBOCTD K
MEeCTULIUIAM.

DBOJIONUS YYKEPOIHBIX
BHJIOB

37. | O000ImEHHe IO TEME KOO | CamocrosrenbHas paboTta Tect

@DaKTOPBI IBOIIOLHN DakTopsl
IBOJIIOIH
u
I'naBa 4. BO3HMKHOBEHHE U Pa3BUTHE
ku3HM Ha 3emie (13 4)

38. | CymHOCTh KU3HU. YHUHM | Pabota c uapopmariiei. Bomnpocsl
KuBoe u  HEXUBOE. CaMOCTOSITEIbHBIN ITOUCK U 3aJIaHUSA
buorenes UH(OPMALIUU B IOTIOJIHUTEIbHBIX crp.112
u abuorenes. 1.76 HMCTOYHHKAX.

39. | 'unote3sl YUHM | Pabora ¢ nundopmanuei. CoobmieH
MIPOUCXO0KICHUS )KU3HU CamocTosTeNnbHbII TOUCK usi
Ha  3emse.  Teopus MH(OpPMaLUU B AOMOJHUTENBHBIX
6uomnossa HCTOYHUKAX.

40. | ObpazoBanue YHUHM | Pabota c undopmariuei. Bompocer
OHMOJIOTHYECKUX CaMOCTOSTETEHBIN TTONCK U 3aJlaHus
MOHOMEPOB U uH(OpMaIIUU B AOTOJHUTEIBHBIX ctp.115
nonuMepoB. AtMmocdepa HUCTOYHUKAX.

JpeBHEN 3eMIIH.
AOWOTCHHBIN CUHTE3
OpraHUYECKUX
BEIECTB.I1.7 7

41. | Obpa3zoBaHue Hu YHUHM | CaMoCTOATENLHBINA ITOUCK 3agaHue
SBOJIIOLUS nH(pOpMaLUU B AOMOJHUTEIbHBIX 2 crp.115

OHMOIOJIMMEPOB.

HCTOYHHUKAX. OI_ICHI/IBaTB POJib




[IpencraBnenne 00
PHK-mupe.n.77

O1oJI0ruY B

(bOpMUPOBAHUN COBPEMEHHBIX
IPEJICTABICHUIA O BO3SHUKHOBCHHH
JKU3HU

Ha 3eMiie.

42. | dopmupoBaHue u YUHM | Xapakrepu3oBaTb IMIIOTE3bI Bonpocsr
3BOJIIOLIHS TPOOHOHTOB. MIPOUCXOXKICHUS KU3HU Ha 3emiIe. U 3aJ]aHus
OO6pa3oBanue U ctp.119
SBOJTIOIIHS
OMOJIOTMYECKHUX
MeMOpaH. Crioco0mI
MUTAHUS MEePBBIX
OPraHu3MOB. 11.78

43. | Usyuenue UCTOPUH YHUHM | Pa6ota ¢ uadopmanueit. O0bACHATH Bomnpocsl
3emiu. MeTo bl METO/Ibl JATUPOBKU COOBITHIA U 3aJJaHus
JATUPOBKU IIPOLIOTO. ctp.119
COOBITHIA MPOILIOTO.

N3MeHeHus knumara u
BBIMHpaHue BUAOB. 11.79

44. | T'eoxpoHOJIOTHIECKAs YUHM | Pa6ora ¢ uapopmanmeii. Coobmien
mikana. Ilaneontonorus. CamMocTosATeIbHBINA TOUCK usi
n.79 nH(pOpMaLUU B AOMOJIHUTEIbHBIX

MCTOYHUKAX 110 BOTIPOCY
«[TaneonTonorus’.

45. | PazBuTHE  KM3HH B YUHM | Pa6ota ¢ undopmanueii. 'papudeckast | Bompocst
KkpunTo3oe. OCHOBHbIE pabota ctp. 124,127 Y 33JIaHHUs
3BOJIIOIIMOHHEBIE ctp.130
coObITUSI B apxee U
npotepo3oe.m.80

46. | CumOuoTnyeckas YHUHM | Pabota ¢ unhopmanuei. CooOmien
TEOpHsi BO3HUKHOBEHUS CamMocTosATeIbHBIN TOUCK ust
JyKapHoT. uH(pOpMaIIUU B JOMOJHUTENBHBIX
BoznukHOBeHME HCTOYHUKAX .

MHOTOKJIETOYHOCTH.
VYBenuuenue
MHOTr000pa3us
YKUBOTHBIX. 11.80

47. | PasBuTHEe  KHM3HM  Ha YUHM | Pabota c unpopmariien. Coob1en
3emJie B ajIe030€e. CamMocTosATeIbHBINA TOUCK usi
Baxwueiimue nH(pOpMaIIUU B AOTIOJHUTEIBHBIX
HBOJIIOLIMOHHbBIE HCTOYHUKAX .

COOBITHS B
Mae030e. ITepmckoe
BbIMHMpaHue BUIOB.M.81

48. | Pa3BuTHEe  KHU3HHM B YUHM | Pabora ¢ nuadopmanuei. Coo0bmien
M€E3030€. CamocTosITeNbHbIN TOUCK usi
OcHoBHbIE UHPOPMAIINHU B TOTIOTHUTEITEHBIX
IBOJIIOLINOHHbBIE UCTOYHUKAX .
coObITHsI Me30304 . 11.81

49. | Pa3BuTHEe  KH3HH B YUHM | Pa6ora ¢ undopmarnueii. ['padpudaeckas | Bompocsr
KaliHO30€. paborta ctp. 136-137. Y 3aJJaHMsI




OCHOBHBIE CaMOCTOSITENTbHBIN MOUCK ctp.138
IBOJIIOLIMOHHBIE uH(OpMAaIIUU B JOMOJHUTEIBHBIX
COOBITHS HUCTOYHUKAX .
Kaiinozo0s.11.81

50. | O000OmEenne 1Mo TeMeE KOO | CamocrosrenbHas pabota Tect
Bo3HukHOBEHUE 31 Bo3uukH
pa3BUTHE JKU3HM Ha OBEHHE U
3emie pa3BuTHE

KU3HU Ha
3emie
I'maBa 5. Bo3HMKHOBEHUE U pa3BUTHE
yesioBeKka — aHTponorexses (11u)

51. | Mectro  denoBeka B YUHM | Pa6ora ¢ undopmanueii. 'paduueckas | Bormpocsr
CHCTEME JKHUBOTO MHpa pabora ctp. 141,143. Y 3aJaHUs
— MOpPQOJIOTHYECKUE U ctp.143
du3nonornuecKue
MaHHEBIE.I1.82

52. | Mecto  denoBeka B YHUHM | Pab6ota ¢ uadopmanueii. ['papuuaeckas | Bompocsr
CUCTEME >KHMBOTO MHUpa pabota ctp. 145. XapakrepuzoBaTh U 3aJ]aHus
— CHCTEMATUYECKOE MOJIOKECHHUE ctp.147
JaHHBIE MOJIEKYJISIPHOMN YenoBeKa
OMOJIOTUH 1 OMOJIOTHHU
pa3BUTHA.I.83

53. | IlpoucxoxaeHue Kb Pabora ¢ madopmarmei. CoobmieH
YeNoBeKa. CamMocTosATeIbHBINA TOUCK usi
[TaneoHTONOrNYECKHE nH(pOpMaLUU B AOMOJIHUTEIbHBIX Bonpocsl
naHHble. Mckomaemblie HCTOYHUKAX . U 3aJ]aHus
IPUMATBHI. ctp.150
ABCTpajONUTEKH.
n.84

o4. | IlepBble TpeACTaBUTENN Kb Pabota ¢ uadopmarueil. Coob1en
pona Homo. Yenosek CaMOCTOSITEIbHBIN ITOUCK us
YMENbIH, YEJIOBEK uH(pOpMaIIUU B JOMOJHUTENBHBIX Bomnpocsl
pynosb(CKui, 4enoBek HCTOYHUKAX . U 3aJIaHUsI
paGotatouuii. Yenosek cTp.155
MIPAMOX OIS .
Yenosek
reinenboeprekuil.
.85

55. | YenoBek Kb Pabota ¢ uadopmarmeii. CoobmieH
HEaHePTAIbCKUH. CamocTosATeNnbHbII TOUCK usi
[TosiBnenue nH(pOpMaIUU B JOTIOTHUTETHHBIX Bomnpocsr
4eJl0BEKa  Pa3syMHOTO. HMCTOYHHKAX . U 3aJIaHus
.86 cTp.162

56. | KpoMaHBOHIIBL. YUHM | Pabora ¢ nuadopmanuei. Bomnpocsr
PonocnoBHas HOMO CaMOCTOSTENbHBIN ITOUCK U 3aJaHUusg
SAPIENS. uH(pOpPMaLIUU B AOMOJHUTENbHBIX cTp.162
HccnenoBanus HMCTOYHMKAX .

npesueit JIHK.m.86




57. | Paccenenue JrofcH 10 YUHM | I'paduueckas padota ctp. 161. Bompocsr
3emute. XapakTepu30BaTh OCHOBHBIE ITAITbI U 3aJJaHus
OBOTIOLHS YyesoBeKa aAHTPOIIOTeHE3a. cTp.162
pa3yMHoro. .86

58. | ®dakTopsl YUHM | Pa6ora c undopmanumeii ['padpuueckas | Bompocsr
SBOJIIOIIMA  YEJIOBEKa. pabora ctp. 165. 1-2 u
buonornueckue 3aaHusA
(bhakTopsI cTp.168
HBOJIOLIAN
YyeJnoBeKa.n.87

59. | CoumnanbHbie  (haKTOPEI Kb Pabota ¢ nuadopmarnueit Pabora B Bomnpocsl
SBOJIIOIIMH YEJIOBEKA. rpynmnax. Juckyccus 3-6 u
CooTHolieHue 3aIaHUs
OMOJIOTHYECKHUX u ctp.168
COIMAITLHBIX
(bakTOpoB B IBOJIIOIHH
yesioBeka. .87

60. | Yenoseueckue YUHM | Pa6ora ¢ unpopmaruei. cooO1ieH
pachL.m.87 CamocTosTeTbHBIN MOUCK us

uH(pOpMaIIUU B AOMOJHUTEIbHBIX
HUCTOYHUKAX .
61. | O00oOmEene 1O TEME KOO | CamocrosrTenbHas paboTta Tect
AHTpOIIOTeHe3 AHTpOIO
reHe3
I'naBa 6. XKuBas maTepus Kak cucrema
(6 9)

62. | CucreMsl u 50,4 YHUHM | CamMoCTOATENBHBINA ITIOUCK Coo01ten
cBoiictBa. [IpocTeie uH(pOpMaIIUU B AOMOJHUTEIbHBIX usl,
CJIO’KHBIE uctouHukax . OOBSCHATD Mpe3eHTa
cuctembl.  CHCTeMHbIE CYIIIECTBEHHBIE OCOOCHHOCTH 1007078
CBOICTBA. pa3HBIX YPOBHEH OpraHU3aIluy KH3HU
MonenupoBanue. KaK HepapXU4eCcKl COMOTIMHEHHBIX

CUCTEM.

63. | OTKpBITBIC YHUHM | CamocTOATENBHBINA ITIOUCK Coo01ten
HEPABHOBECHBIC WH(OPMAIIUU B JOTTOJTHATEITBHBIX s,
cuctembl. CUCTEMBI HUCTOYHUKAX . XapaKTepU30BaTh npe3eHTa
¢ oOpaTHOW  CBS3bIO. 0COOEHHOCTH KUBBIX LWH.
[TonoxxurenpHbIC U CHCTEM KaK CJIOKHBIX HEPAaBHOBECHBIX
OTPHUIATEIILHBIC OTKPBITBIX CHCTEM.
oOpaTHbIE CBSI3H.

Camoperynsuus,
MoJiJIepKaHuE
roMeocTasa.

CsaoiicTBa CIIO’KHBIX
OTKPBITBIX
HEPABHOBECHBIX CHUCTEM.

64. | YcnoxxHeHHe YUHM | CaMocTOSTENbHBIN MTOUCK CooOrien
OMOJIOTHYECKUX CHCTEM WH(OPMAIIUY B JOTTOJTHATEITBHBIX s,

B XOJIe ucToyHukax . OOBSICHITH yCIOBHS, npe3eHTa
HBOJTIOIUH. HEOOXOTUMBIC TS 1007078

(I)YHKI_[I/IOHEUIBHLIC CCTH:

CaMOOprann3anu CUCTEM.




TCHHEIE,
OCIKOBBIE, CHUTHAJILHEIC.
CamMoopraHu3aius Ha

OOBICHATD, KaK C IIOMOIILIO
00paTHBIX
CBsI3CH MOJICP)KUBACTCSA TOMEOCTa3 B

pa3HbIX YPOBHSIX OpraHu3Max.
OpraHu3aIuu
OMOJIOTMYECKHUX
CUCTEM. Pons
aykTyanmii B
nporeccax
CaMOOpPraHU3aIINH.

65. | MHorooOpasue YUHM | Pa6ora ¢ undopmanueii. 'padpuueckas | [Ipezenta
OpPraHUYECKOro MUpA. pabota. CocTaBiieHHE CXEMBI [IUU CXEM
Cucrematuka. KJIacCHU(pUKaIUU.

[TpuHIIMIIBL
KJaccuukanum

66. | OcHoBHBIE Kb CaMOCTOSTENbHBII nouck | CooOmiex
CUCTEeMaTUYECKUE uHpopMallud B JIONOJHUTENBHBIX | U,
TPYIIIBI uctouyHukax «CoBpeMEHHBIEC METOIbI npe3eHTa
OpPraHHYECKOro  MHpa. KJ1acCU(UKALUN OPTaHU3MOB ““. 1007078
CoBpeMeHHbBIE METO/IbI
Kiaccuukanuu
OpPTaHU3MOB

67. | O000IWEenHe 10 TeEMeE KOO | CamocrosrenbHas paboTta Tect
KuBas marepusa  kak KuBas
cucrtema MaTepus

KaK
cUcTemMa
Pazmen 1.  OPrAHU3MBI B
OKOJIOTUYECKUX CUCTEMAX
51y
['maBa 7. Opranu3mbl B OKpyKaromias
cpena (16 u)

68. | B3auMOOTHOIIECHHUS YUHM | Pa6ora ¢ undopmanueit. ['padpuueckas | Borpocsr
OpraHu3Ma 1 Cpeapbl. paborta ctp.196. 1-3 U
DKOIOTHYECKHUE 3aJaHus
(bakTopsl. 3aKOH cTp.198
TOJICPAHTHOCTH.

OnTumaibHbIE,
MECCUMAJTbHBIC,
JTUMUTHPYIOIINE
(dakTopsl. 11.92

69. | AGuoTHuecKue, YUHM | Pa6ora c undopmaruei. Bomnpocsi
OMoTHYECKHE, CaMOCTOSITeNIbHBIN ITOUCK 4-8 Hu
AHTPOTIOTEHHBIC uH(OpMaIIUU B JOMOJHUTEIBHBIX 3a/laHus
¢dakTopbI.mm.92 VMCTOYHMKAX . cTp.198

70. | IlpakTnyeckass  paboTa VII [TpakTuyeckas pabora
«BnusHue TemiepaTypbl
BO3/TyXa Ha
CaMOYyBCTBHE

YCJIOBCKa»




71. | Tlpaktnueckas  pabora YII [TpakTudeckas paborta u3
«3yuenune «[IpakTkyma 1o oOmieir Ouonoruu
pPa3HOOOpa3usi  MEJKHUX s 10—11
MTOYBEHHBIX KJIACCOB MPO(UIBHOTO YpPOBHS» (aBT.
YJIEHUCTOHOT'MX B I M.

Pa3HbBIX YKOCUCTEMAX) Hemvimun, O. B. Cabmmna, JI. B.
Briconxkas,
I1. M. boponun; M. : IIpocBenienue,
2014)

72. | IMomynsius KaK YUHM | Pa6ora c undopmanmeii. ['padudeckas | Bormpocsr
MpUPOAHAs CUCTEMA. pabora ctp.203,205 Xapakrepru3oBaTh | U 3aJlaHUS
[TonynsiuronHas OpraHu3Mbl U cTp.206
ouonorus. ['panuiibt MOMYJISILIMY 110 UX OTHOIICHUIO K
nonyJasiuui. mn.94 AKOJIOTHYECKUM (DaKTOpaM.

73. | CTpyKTypa MONYJISAIUU: YUHM | Pa6ora ¢ undopmarnueii. 'paduueckas | Bormpocsr
MIPOCTPAHCTBEHHAS, pabora ctp.207,208 AHanu3upoBaThH U 3aJIaHUs
BPEMEHHAs,  I0JOBas, CTPYKTYPY U JTUHAMUKY ctp.210
BO3pacTHas, MO YJISILIAM.

GbyHKIIMOHATIbHAS.
.95

74. | luHaMuKa TOMYJISIIIHY. YHUHM | Pabota ¢ undopmanueii. 'papudeckas | Bompocst
KpuBble BBKUBaHUS. pabota ctp.212-213. Pabora B U 337a4d
BosHbl YKU3HU. rpynmnax. ctp.215
JlnvHamMuKa 4MCIEHHOCTH
nomynsiuuii. Perynsuus
YHUCJIEHHOCTH
NONYJISAUNN.11.96

75. | Bun KaK cucrema YUHM | Pa6ora ¢ uadopmanwmeii. ['padmdeckas | Bompocsr
MONYJISALUM. pabora cTp.217-218. PaboTa B U 3aJaHUA
[TonmynsiuronHas rpynmnax. cTp.218
CTpYKTypa BHIa. Apear.

Paznoobpasue
apeasnos.n.97

76. | TIpucrocoOIEHHOCTD. YUHM | Pabora ¢ nundopmanuei. Bomnpocsr
[TpucnocoOnenus CaMocTosATeIbHBINA TOUCK U 3aJ]aHus
OpPraHU3MOB K JEHCTBHIO WH(OPMAIIUU B JOTOJTHATEITBHBIX 1-2
JKOJIOTMYECKUX HMCTOYHHUKAX . ctp.201
¢dakTopos. .93

/7. | buonorn4yeckue puTMbl. YUHM | Pa6ota ¢ undopmarnueii. I'paduueckast | Borpocst
[lepexxnuBanue pabota ctp.200. PaboTa B rpymnmnax. U 3aJJaHus
HEeOJIaronpusTHBIX 3-6
yCIIOBUH U cTp.218
pa3MHOKEHUE.

Hwnanay3a.
DoTONEPUOAU3M.
JKu3HeHHbIe TUKIIBLITL93

78. | JlaboparopHas  paboTta VII JlaGoparopHas pabota
«Omnpenenenue
npucnocoOi1eHni
pacTeHUHM K  pa3HbIM

YCJIOBUAM CPCABID»




79. | Bug u ero >Xu3HeHHAas YWHM | Pabota ¢ nndopmanuei. Coo01ieH
crparerus. K-crparerus, CamocTosTenbHbIN TOUCK us,
r-cTparerus nH(pOpMalIUU B AOMOJHUTEIbHBIX npe3eHTa

MCTOYHUKAX . 02078

80. | IlpakTrueckas paboTa VII [TpakTrueckas padota
«Bblaenenre npu3HaKkoB
TUIS OTHECEHUs
BbIOpaHHBIX  pacTEHUi
WIH
JKUBOTHBIX K K- u r-

CTpareram»

8l. | Dxonoruyeckass — HUIIA YHUHM | Pab6ota ¢ uadopmanueii. ['papuueckas | Bornpocsr
BHJ1a. DBPUOHOHTHI, pabora cTp.220- 221. PaGoTa B U 3aJIaHUs
CTEHOOMOHTHI. rpymnmax. cTp.223
PeanuzoBannas Hu1a,

NOTEHIMAJbHAS  HUIIA.
3aKOH KOHKYPEHTHOTO
UCKIJIIOUEHHUS. 11.98
82. | XKusneHusbie Kb Pabora ¢ uadopmaruei.
¢dopMBI1.11.98 CamocTosTeTbHBIN MOUCK Coobmien
uH(pOpMaIIUU B AOMOJHUTEIBHBIX usl.
HMCTOYHHUKAX . Bomnpoc 7
cTp.223

83. | O000mEenne 10 TEME KOO | CamocrosrenbHas paboTta Tect
Opranusm 51 Opranus
OKpYXKaroIas cpesa M u

OKpYKaro
mias
cpena
I'maBa 8. Coo0llectBa U DKOCUCTEMBI
(17 9)

84. | CoobuiecTBo. YUHM | Pa6ota ¢ undopmarueii. I'paduueckast | Borpocst
Okocucrema. buorenos. pabota cTp.225. XapaKkTepu3oBarh U 3aJJaHus
buoreonenos. buoromn. coo011ecTBa )KUBBIX 1-4
CaoiicTBa OpPraHMU3MOB M 3KOCHCTEMBI 10 UX cTp.227
HKOCUCTEM.I1.99 OCHOBHBIM I1apaMeTpam.

85. | IIpoAyKTUBHOCTH u YUHM | Pa6ora ¢ undopmarnueit. ['padpuueckas | Borpoc 5
6uomacca pabora ctp.227. cTp.227
HKOCHCTEM.N.99

86. | [IpakTrueckast  pabora VII [TpakTnueckas pabora
«M3ydyeHue u onucaHue
HKOCUCTEM CBOEH
MECTHOCTH»

87. | ®dyHKIMOHAIBHBIE YUHM | Pa6ora ¢ undopmarnueii. ['padpuaeckas | Bommpoc
0JI0KHM cO00IIIeCTBA. pabora ctp.229. 1-2
[TponytueHTsl, cTp.234
KOHCYMEHTHI,
penyneHTol.i. 100

88. | DHepreTHYeCcKHUEe CBSI3H YHUHM | Pa6ota ¢ uadopmarueii. I'papuueckas | Borpoc
U TpopuyecKue CeTH. pabora ctp.232- 233. CocTaBisiTh 3-5
Tunel NUIIEBBIX HENen. CXeMBI TPOPUIECKHIX CETEH. cTp.234




[ToTroku sHEprun B
IKOCHCTEME.
DKoJloruueckas
nupamuja. mn.100

89. | BUOKOCHBIE H KOCHBIC YUHM | Pab6ora ¢ uadopmarueis. 'paduueckas | Borpoc
KOMITOHEHTBI pabota ctp.233. CamoCTOATENbHBIN 3-5
skocucteM. 11.100 MMOMCK UH(OpMaIIUU B cTp.234

JIOTIOJTHUTEITbHBIX HCTOYHUKAX

90. | IlpakTrueckas paboTa VII [TpakTrueckas pabota
«CocraBneHue
MUIIEBBIX
neneiy

91. | MexBHIOBBIC u YUHM | Pab6ora ¢ uadopmarueis. 'paduueckas | Borpoc
MEXKIONYJIALIUOHHBIE pabota ctp.236. cTp.238
CBSI3U B
CO00I11IeCTBAX.
buornueckue
B3aMMOOTHOIICHHUS
OpraHU3MOB B
skocucreme. 11.101

92. | AMeHcanusm, Kb CaMOCTOSITEIbHBIN ITOUCK Coo0mien
KOHKYPCHIIUS, nH(OpPMAIIUY B JOTIOJHATEIBHBIX usl,
KOMMEHCAIIU3M, uctouHukax. Pabora B rpymmax npe3eHTa
MYTYyaJli3M, 1107078
anbTpyu3M,  CHUMOHO3,
napazutuzm.i. 101

93. | [IpocTpaHCTBEHHOE YHUHM | Pa6ota ¢ undopmanueit. 'papudeckas | Bompocst
YCTPOMCTBO COOOIIIECTB. pabora ctp.239. Y 3aJIaHus
SpycHas CTPYKTypa 1-3
cool1ecTBa.u cTp.242
TeOrOPU30HTHI
9KOCHCTEMBI. 11.102

94. | Mo3anyHOCTb U YUHM | Pa6ota ¢ undopmarueii. I'paduueckast | Borpocst
koHcopiuu. CTOKOBBIE pabota ctp.240-241. U 3aJIaHUsI
cepuu sKocucTeM.1. 102 4-6

cTp.242

95. | IlpakTHueckass  paboTa VII [TpakTuyeckas pabora
«O11eHKa BIUSHUS
SAPYCHOM CTPYKTyphl Ha
pacnpeneneHme
JIMIIAWHUKOBY

96. | lunamMuka COOOMIECTB. YHUHM | Pabota ¢ unhopmanuei. Bomnpocsl
CyTOYHbIE, CE30HHBIE U CaMOCTOSTETEHBIN TTONCK U 3aJlaHus
MHOT'OJIETHUE uH(OpMaIIUU B AOTOJHUTEIBHBIX 1-4
baykryaruu. n.103 MCTOYHUKAX cTp.245

97. | Camoperynsust YHUHM | Pab6ota ¢ uadopmanueii. I'papuueckas | Bornpocs
skocucteM. CyKIECCHH. pabota cTp.244. U 3aIaHUS
VYceroiunBocTh 5-9
COOOIIIECTB " cTp.245
skocuctem.m.103

98. | JTabopatopHass paboTa VII JlaboparopHuas paboTa

«BrIsBIIeHUE




9KOJIOTHYECKHX

ocoOeHHoCTeH
coo01iecTBa

JKUBBIX OpPTraHu3MOB
aKBapuyMa Kak MOJENU
HKOCHUCTEMBI»

99. | ®opmupoBanue YUHM | Pab6ora ¢ undopmarnueii. 'padpuueckas | Bormpocsr
cooOuiecTB. [Tyt pabora ctp.247. U 3aJIaHUs
dbopMHUpOBaHHS cTp.249.
coob1ecTB. Mozenb
paBHOBECHUS TUIs
co00111eCTB
M30JIMPOBAHHBIX
YYaCTKOB. Bunosoe
pazHooOpaszue u
YCTOHYUBOCTh
coo01ects.i.104

100.| O6obmenne 1o Teme KOO | CamocTrosiTenbHas paboTa Tecr
Coo0OmiecTBa u Coo01ec
HKOCUCTEMBbI TBa U

JKOCHUCTE
MBI
I'maBa 9. buocdepa
(10 v)

101.| buocdepa — YUHM | Pabota ¢ undopmanueii. 'papudeckas | Bompocst
HKOCHCTEMA  BBICIIETO pabora ctp.251-252. U 3aJ]aHus
paHra. cTp.254-
I'panunbr  Ouocdepsr. 255.
buomacca
6uocoepspr.n.105

102.| bBuoMbl — OCHOBHBIE YUHM | Pa6ora ¢ undopmarnueit. ['padpuueckas | Borpocsr
THUIIBI 3KOCUCTEM. 11.105 paborta cTp.253. U 3aJIaHUs

2-3
cTp.255.
103.| IpencraBnenuss B. U. YUHM | Pa6ora c uadopmaruei. Bomnpocsr
Bepnanckoro o CamocTosTenbHbIN MOHCK U 33/1aHUS
GyHKIMAX JKUBOTO MH(OpMaLIUU B AOMOJHUTENbHBIX 1-3
BelecTBa B Ouocdepe. HMCTOYHHMKAX cTp.262
n.106

104.| BruoreoXuMHUYECKHIMA YUHM | Pa6ora ¢ undopmarnueit. ['padpuueckas | Borpocsr
KpyroBopor. buorennas pabota ctp.257-261. OueHuBaTh poiab | U 33JaHUA
MUTPALMS aTOMOB. KUBBIX OPTAaHU3MOB B 4-10
Kpyrosopots! nepepacnpeesIeHny NOTOKOB cTp.262.
KHCIIOpO/ia, BelIeCTBa
yriepoja, a3oTa, BOIbI. Y SHEPTHUH.

n.106

105.| Poub YeJIoBeKa B YUHM | Pabora ¢ nuadopmanuei. Coo0bmien
ouocdepe. CaMocToATeIbHBINA TOUCK usl,
AHTpOTIOTeHHOE WHPOPMAIIAHU B TOTIOTHUTEITHHBIX Mpe3eHTa
BO3/ICHCTBHE Ha MCTOYHUKAX IIUH.




ouochepy. OcHOBHBIE
THUTIBI
U3MEHEHHBIX u
HAPYIICHHBIX
9KOCHUCTEM.
Boccranosnenue u
Jerpajanus
sKocucTeM.11.107
106.| 3akoHbI Kommonepa YUHM | Pa6ora ¢ unpopmaruei. CooOuien
m.107 CaMOCTOSTEIIbHEIN ITONCK us,
nH(pOpMalUU B AOMOJHUTEIbHBIX npe3eHTa
HUCTOYHUKAX 1007078
107.| Konuenuus Kb Pabora ¢ uadpopmarmei. Coo01ieH
YCTOMYUBOIO CamocTosTeTbHBIN MOUCK us,
pazButus.m. 107 nH(pOpMaIUU B JOTIOJHUTETHHBIX Mpe3eHTa
uctounukax. Pabora B rpymmax. 117078
XapakTepu30BaTh KOHILEIIIUIO Bompocsr
YCTOWYHBOTO Pa3BUTHUS U 3aJjaHus
cTp.266.
108.| Ilpaktuyeckass  paboTa VII [TpakTuyeckas pabora
«O1eHka
AHTPOIIOTEHHBIX
WM3MEHEHUH B IPUPOJIE»
109.| Ilpaktuyeckas  paboTa VII [TpakTuyeckas pabora u3
«Bo3zaeiicTBre YenoBeka «I[IpakTukyma mo oOmieit Ouomoruu
Ha BOJHYK Cpeay Hu ma 10—11
Oepera BOJOEMOB» KJIACCOB MPO(UIBLHOTO YpOBHS» (aBT.
I M.
Hemvmmnn, O. B. Cabmuna, JI. B.
Briconkas,
I1. M. bopoaun; M. : IIpocselenue,
2014)
110.| O6o0OmeHne 1o  Teme KOO | CamocTtosTenbHas paboTa Tecr
buocdepa buocdepa
I'maBa 10. buonorunueckue OCHOBBI
OXpaHbl IpUPOJIBI (8 u)
111.] Coxpanenue YHUHM | PaGota c unpopmariien. Coob1en
MHOrooOpa3usi  BHUJIOB CaMoCTOSATETHHBINA TTOUCK usl,
KaK OCHOBa uH(pOpMaIIUU B AOTOJHUTENBHBIX npe3eHTa
YCTOHYHBOCTH HUCTOYHUKAX 1107078
o6unocdepsl. m.108
112.| Kpacueie kHuru PO u YUHM | Pabota c uapopmariiei. Coob1en
PT m.108 CaMOCTOSITeNIbHBIN ITOUCK usl,
uH(OpMaIIUU B AOTOJHUTEIBHBIX npe3eHTa
HUCTOYHUKAX 007078
113.| AHTpororeHHbIe YUHM | Pa6ora c undopmarmei. CooOrien
NPUYMUHBI  BBIMHUPAHUS CaMOCTOSATETBHBINA TOUCK usl,
BUJIOB H TOMYJSIUH. uH(OpMaIIUU B JOMIOJHUTEIBHBIX npe3eHTa
MuHUMaIbHO ncrouHnkax. Pabora B rpymnmax. 107078
KHU3HECTIOCOOHBIE OueHuBaTh BO3MOKHOCTH Bompocsr
TTOTTYJISITIHH. TIOIJICPIKAHUS U 3aIaHUS
CoxpaHenue OMOJIOTHYECKOT0 pa3Ho00pa3us Ha ctp.271.




reHo(OH/IOB U

MOMMyJIAIUOHHO-BUI0BOM,

PEHHTPOIYKLIHSI. TeHETUYECKOM U IKOCUCTEMHOM
m.108 YPOBHSIX.

114 Coxpanenue u YUHM | Pa6ora c uadopmarnmeii. CooOrieH
nojJepKaHue CamMocTosATeIbHBINA TOUCK usl,
0OMOJIOrN4YECKOro UH(OPMALIUHU B TOTIOIHUTEIBHBIX pe3eHTa
pa3zHooOpasus Ha HUCTOYHUKAX. 1007078
HKOCHCTEMHOM YpOBHE.

n.109

115.] Ocobo Kb Pa6ora ¢ uadopmanueii. ['padpuueckas | CoobuieHn
OXpaHsieMble pabota ctp.272. CaMOCTOATEIbHBIN us,
HOPUPOIHbIE MOUCK MH(pOpMAaLIUU B npe3eHTa
TEPPUTOPUH. JOTIOTHUTEIBbHBIX UCTOUHUKAX. PaboTa | nuu.
3aroBeTHUKY. B TpyImax. Bonpocst
HarnuonanpHbie napku. U 3aJJaHus
Buocdepnsie cTp.275.
pe3epBathl.i. 109

116.| buonoruyeckuii YUHM | Pa6ora ¢ uadopmarnmeii. CoobmieH
MOHHUTOPHHT. CamMocTosATeIbHBINA TOUCK usl,
JucranonHoe UH(POPMALIUHU B TOTIOIHUTEIBHBIX npe3eHTa
30HAMPOBAHUE  3EeMIIH. HUCTOYHUKAX. 1007078
n.110

117.| BuonHauKauug YUHM | Pa6ora ¢ uadpopmMarmei. Bomnpocsr
3arpsi3HeHuit 6uochepsl. CamMocTosATeIbHBINA TOUCK U 3aJ]aHus
n.110 uH(pOpMaIU B JOTIOTHUTEIHHBIX cTp.276.

HCTOYHUKAX.
118.| O6obmenne 1Mo Teme KOO | CamocTosiTenbHas padoTta Tecr
Oxpana npupoabl Oxpana
TIPUPOJIBI
O6o6menne M moBTOopeHue 16 u +
PesepB 2 u
119.| UTorossrit CEMHHAp KOO | Pabora B rpynmax no npo06jieMHbIM [IpoekTH
«3HaueHue 3ajjauaM C UCIOJIb30BaHUEM 8 (C
OMOJOTUYECKUX 3HAHUI Pa3IMYHBIX HCTOYHUKOB UH(POpPMAIUHU. | pabOThI
JUTSL 9€JI0BEYECTBAY
120.| UTorossrit CEMHHAap KOO | Pabora B rpynmax no npo6jieMHbIM [IpoekTH
«IlepcriekTuBBI 3ajjauaM ¢ UCIOJIb30BaHUEM 8 (C
pa3BUTHS COBPEMEHHOU Pa3IUYHBIX UCTOYHUKOB HH(POPMAITUH. | pabOTHI
OHOTIOTUN
121- | Ilpaktuueckass pabota KOO | Ilpaktuueckas pabora
122 | Boimonnenue — 3agaHuid

22 quaun EI'D
123- | Ilpaktuyeckas paboTa KOO | Ilpaktuueckas pabora
124 | BoimoaHeHue — 3amaHuid

23 nunuu EI'D
125- | Ilpaktudeckas paboTa KOO | Ilpaktuueckas pabora
126 | BrimonmHenue — 3agaHuid

24 muaum EI'D
127- | Ilpaktuueckass  pabota KOO | Ilpaktuueckas pabora
128 | BoimmonHeHne — 3amaHuid

25 nmuuun EI'D




129- | IlpakTuueckas paborta 2 KOO | IIpaktuueckas pabora
130 | Beimonmaenue — 3agaHuii

26 nmuauun EI'D
131- | Ilpaktuueckas pabora | 2 KOO | Ilpaktuueckas pabora
132 | BrimoniHenue — 3amaHui

27 muanu EI'D
133- | [Ipaktuueckass  pabota 2 KOO | IIpakTtuueckas pabora
134 | BemmonmHeHnue — 3amaHuit

28 nmuaun EI'D
135- | Pesep 2
136

Utoro 136

Yyeono-remaruueckuii miaan 10 kiaace

Hazpanue pasaciia

KommyectBo yacos

Beenenue. 3
Paznen I. BUOJIOTMYECKHUE CUCTEMBI: 92
KJIETKA, OPI'AHM3M

I'naBa 1. MoJieKyJIbI M KJIETKH 26
I'imaBa 2. KiteTrounble CTPYKTYPbI M MX GyHKIUHM | 7
I'mapa 3. O0ecneyenne K1eTOK U OPraHM3MOB 7
JHepruei

I'naBa 4. HacnencrBenHasi ungopmanusi u 22
peaqn3anus eé B KJIETKe

I'naBa 5. UaanBuayaibHOE pa3BUTHE H 30
pa3MHOKeHHe OPraHu3MOB

Paznen 1. OCHOBHBIE 3AKOHOMEPHOCTU 52
HACJIEJCTBEHHOCTU U USMEHYNMBOCTHU
I'naBa 6. OcHOBHbIE 3aKOHOMEPHOCTH SIBJIEHHI | 22
HACJIeICTBEHHOCTH

I'naBa 7. OcHOBHBIE 3aKOHOMEPHOCTH siBJIeHHid | 9
U3MEHYHBOCTH

I'naBa 8. I'eneTnyeckmne 0OCHOBBI 9
HHAMBHUAYAJIBHOIO PA3BUTHA

I'maBa 9. 'eHeTnKa 4esioBeKa 12
O0001meHne ¥ NOBTOPEeHHE 18
Pe3eps 5
Hroro 170

Yyeono-remarunueckuii miaan 11 kiaace

HaszBanue paznena

KomnmuectBo yacoB

Pasnen 1. DBOJIIOLINSA 67
I'napa 1. lomecTUKAIUS M CeJIEKIUSA 7
I'maBa 2. Teopust 3Boonun. CBUAETEIBCTBA 8
3BOJIOLMHI

I'naBa 3. @akTopbI 3BOTIONUH 22
I'naBa 4. Bo3HUKHOBEHHE M pa3BUTHE KU3HM Ha | 13
3emie

I'naBa 5. Bo3HukHOBeHHe U pa3BUTHE YeaoBeka | 11
— aHTpomnoreHe3

I'naBa 6. ’KuBasi MaTepusi Kak cucTemMa 6




Paznen II. OPTAHU3MBbI B OKOJIOI'MYECKUX | 51
CUCTEMAX

I'naBa 7. OpranusMbl U OKpy:Kaoumas cpejaa 16
I'maBa 8. Coo01mecTBa M 3KOCHCTEMBI 17
I'naBa 9. buocgepa 10
I'naBa 10. buoJjioruyeckue 0CHOBBI OXPAHBI 8
NPHUPOabI

O00011eHNe U OBTOpPEHHE 16
Pe3eps 2
HTroro 136




4.0ueHoYHbIe pPe3yabTAThl

O0LIeANIAKTHYCCKHE
OneHka «5» cTaBUTCA B ClIyyae:
1. 3Hanus, [IOHUMAaHUs, [JTyOUHBI YCBOEHUS 00yJaroImuMHCs BCETO o0béMa

MIPOrpaMMHOTO MaTepHaa.
2. YMeHHs BBIICTATh TJaBHBIC TOJOKEHUS B HM3YyYECHHOM MaTepuaye, Ha OCHOBAaHHUU (AKTOB
Y IPUMEPOB 000011aTh, JIe7aTh BBIBOJIbI, YCTAHABIMBATh MEXIPEIMETHBIC U BHYTPHUIIPEAMETHBIC
CBSI3U, TBOPYECKHU MIPUMEHSATD MOJTyYCHHBIE 3HAHHUS B HE3HAKOMOU CUTYaIlUH.
3. OtcyTcTBUs OMUOOK M HETOUYETOB MPU BOCIPOU3BEACHUN H3YUCHHOT'O MaTepHuaa, IpH YCTHBIX
OTBETaxX YCTpPaHEHHUs OTICJIbHBIX HETOYHOCTEH C MOMOUIBIO JIOMOJHUTEIbHBIX BOIPOCOB YUUTEIS,
COOJIO/ICHUsI KYJIBTYPhl MUCBbMEHHON W YCTHOM peuu, IpaBuil opOpMIICHUS MHUChMEHHBIX padoT.
Onenka «4» cTaBUTCS B CIyYae:

1. 3HaHus BCcEro U3y4ye€HHOTO MIPOrPaMMHOTO MaTepHaa.

2. YMeHHs BBIICTATH TJaBHBIC TOJOKEHUS B HM3YyYCHHOM MaTepuaye, Ha OCHOBaHUU (HaKTOB
Y IPUMEPOB 0000111aTh, JIe7aTh BBIBOJIbI, YCTAaHABIMBATH BHYTPHUIIPECIMETHBIC CBS3H, IPUMECHSITH
MOJTyYEHHBIC 3HAHUS Ha MTPAKTUKE.

3. HonyieHus HE3HAYHUTEIIbHBIX (HerpyObIX) OImHuO0K, HEJ0YETOB npu
BOCIIPOU3BE/ICHUU U3yUYEHHOTO MaTepralia; COOFOICHNUS] OCHOBHBIX MTPABHII KYJIBTYPhI THCBMEHHON
u YCTHOM peuH, IpaBUII odopmieHus MUCHMEHHBIX pabor.

Orenka  «3» CTaBUTCS B CIVYae:

1. 3nanus u YCBOEHUS Marepuana Ha YpOBHE MHMHHMAaJIbHBIX TpeOoBaHU
MpOTrpaMMBbl, 3aTPYJAHEHUST ~ TP CAMOCTOSITEIbHOM  BOCIPOM3BEICHUHM,  BO3HHUKHOBEHUS
HEOOXOUMOCTH HE3HAYUTEIIBHOM ITOMOIIIH MPEO aBaTelIs.

2. YMmenust  paboTath HA  ypOBHE  BOCIPOMW3BEICHUS, 3aTPyJHEHHS  TPH  OTBETax
Ha BHJIOU3MEHEHHBIC BOIIPOCHI.

3. Hammums rpy0Ooii ommOKH, HECKOJIBKUX TPYObIX OMIMOOK MPH BOCIHPOU3BEICHUU W3YYCHHOTO
MaTepuasa; He3HaYUTEeIbHOTO HECOOIIOACHUSI OCHOBHBIX MPAaBUII KYJIbTYpbl TUCbMEHHON U YCTHOU
peun, npaBmi opopMIICHUS TUCEMEHHBIX PadoOT.

OreHka  «2» cTaBUTCS B cay4Yae.

1. 3Hanuss W ycBOEHUs MaTepuaja Ha YPOBHE HIKE MHUHUMAaJIbHBIX TpeOOBaHUI

[IPOrpaMMbl; HATMYHUS OTJEIBHBIX MIPEACTABICHUI 00 U3Y4ECHHOM Marepuae.
2. OrcyTcTBUS yMeHHS pPa0dOTaTh Ha YPOBHE BOCHPOM3BEACHUS, 3aTPYAHEHUS TPH OTBETaX
Ha CTaHJapTHbIE BOIIPOCBL.

3. Hanmuust HECKONBKHX TpyObIX OMIMOOK, OOJBIIOrO YHCIAa HETpyObIX HpH BOCIPOU3BEIACHUHU
M3YYEHHOTO MaTepuana, 3HaYUTeIbHOTO HECOOIIOIEHNS OCHOBHBIX MPaBUI KYJIbTYPhl TUCEMEHHOM
u YCTHOU peun, IIpaBUI odopmiieHus IIACbMEHHBIX pabor.
Omnenka  «l» craBUTCS B cayYae.

1. Her oTBerTa.

Kputepun M HOpPMbI _OLIEHKHM _3HAHMH M __VMeHMil _00YYAIINMXCHA 32 YCTHBI OTBET.
Onenka "5" cTaBUTCS, €CJIH YUCHHK:

1.IToka3pIBaeT riyOOKOE U MOJHOE 3HaHWE U MOHUMAaHKUE BCEro MPOrpaMMHOT0 MaTepuraia; oJIHOe
[IOHUMAHHE CYUIHOCTH pPACCMATPUBAEMBIX IIOHATHH, SBICHUHA M 3aKOHOMEPHOCTEW, TEOpUH,
B3aHMOCBS3EH.
2.YMeeT COCTaBUTh MOJIHBIM W MPaBWIbHBIM OTBET Ha OCHOBE M3YYEHHOIO MaTepuaia; BBIACISIThH
TJIaBHBIE TTOJIOKEHUS, CAMOCTOATEIHHO TOATBEPKIATh OTBET KOHKPETHBIMHU IIpUMepamMu, (haKTaMu;
CaMOCTOATENIbHO W apryMEHTHUPOBAHO JeJaTh aHaln3, OOOOIIEHUs, BHIBOJBI, YCTAaHABIMBATH
MEXIMPEIMETHBIE CBSI3H (HA OCHOBE paHee MPHOOPETEHHBIX 3HAHUMN) M BHYTPUIIPEIMETHBIE CBSI3H,
TBOPYECKH MPUMEHATH TMOJTYYEHHBIC 3HAHWUS B HE3HAKOMOW CHUTYAIMH; TOCIEI0BATEIBHO, YETKO,
CBSI3HO, 00OCHOBAHHO U 0€30MIMO0YHO W3Narath y4eOHBIM MaTepuan. YMeEeT COCTaBISATh OTBET B
JIOTUYECKOU TMOCIIeIOBATEILHOCTH € HCIOJB30BAHMEM  TPHUHSATON TEPMHUHOJIOTHH;  J€1aTh
COOCTBEHHBIE BBIBOIbI; (POPMYIUPOBATH TOYHOE OTPEACTICHUE M UCTOIKOBAHIE OCHOBHBIX TOHSTHH,




3aKOHOB, Teopui. MOKET TpH OTBETE HE MOBTOPSATH JIOCIOBHO TEKCT Yy4eOHMKa; W3Jararh,
Marepuai JUTEepaTypHbIM S3BIKOM; MPAaBHJIBHO U OOCTOSTEIHLHO OTBEYATh HA JOMOJHUTEIHHBIC
BONIPOCHI  YUUTENSI; CAMOCTOSATEIBHO W PAIMOHAIBHO WCIOJIh30BaTh HATJSIAHBIE IOCOOUS,
CIIPaBOYHBIE MaTepUaJbl, YICOHUK, TOTOJHUTEILHYIO JINTEPATYPy, MEPBOMCTOYHUKHU; TPUMEHSATH
CUCTEMY YCJIOBHBIX 00O3HAUEHUH MpU BEACHHUH 3alKCEH, COMPOBOKIAOIINX OTBET; UCIOJIb30BaATh
JIJIS TOKAa3aTeJIbCTBA BEIBOJOB 13 HAOIIOAECHMI U OIBITOB.
3. CaMocCTOsITeNnbHO, YBEPEHHO U 0O€30MMO0YHO TNPHUMEHSAET TMOJydYeHHBIE 3HAHUSA B
perieHuu Tpo0IeM Ha TBOPUYECKOM YPOBHE; IOMYCKAeT He 00Jiee OJJHOTO He0uéTa, KOTOPHIN JIETKO
UCIPABIIICT MO TPEOOBAHUIO YYHTENs; MMEET HEOOXOMUMBbIC HAaBBIKM pabOTHl ¢ mpubOpamu,
yepTe)kaMH,  cxeMamH, rpadukKamMu, KapTaMH, CONYTCTBYIOIIMMH  OTBETY,  3aIlWCH,
COMPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TpeOOBaHUSM.
Onenka "4" ctaBHTCS, €CJIM VICHHK:
1. Iloka3piBaeT 3HaHMSI BCEr0 M3YYEHHOIO IpOrpaMMHOro wmatepuana. Jlaér monHbIi
Y TIPaBUJILHBI OTBET HAa OCHOBE M3YYCHHBIX TEOPHH; MOMYCKAeT HE3HAYUTEIbHBIC OIINOKH
Y HEOUEThl TPU BOCIPOU3BEICHUM W3YYCHHOTO Marepuaia, HEOOJbIINE HETOYHOCTH HpU
HCIIOIb30BaHUHM HAyYHBIX TEPMHHOB WJIM B BBIBOJAX, OOOOIIECHUSAX W3 HaOmoAcHU. Martepuan
M3JIaraeT B OMpeaenEHHOM JIOTMYECKOM MOCIe0BaTeIbHOCTH, TIPU 3TOM JIOMYCKAET OJIHY HETpyOyto
omMOKy WiIu He Oojee ABYX HEAOYETOB, KOTOpPHIE MOXET HUCHPABUTh CAMOCTOSATEIBHO MPHU
TpeOOBaHUU WM HEOOJBIION TIOMOIIM MPEToaBaTelis; MOATBEPKIAET OTBET KOHKPETHBIMU
puMepamu; MPaBUIILHO OTBEYaeT Ha JIOTIOJIHUTEIIbHEIE BOIIPOCHI YUUTEIS.
2.YMeeT caMOCTOSITENIbHO BBIIEISATH TJIABHBIC MOJOKEHUS B U3YYCHHOM MaTepHalie; Ha OCHOBAaHUU
($akToB M MpUMEpOB 0000mIaTh, AeNaTh BBIBOJBL. YCTAHABIWBATH BHYTPHUIPEIMETHBIC CBS3U.
MoskeT mpUMEHSTh MOJIyYeHHbIC 3HAHUS HA MPAKTUKE B BUIOM3MEHEHHOW CUTYyallMu, COOJIIOAAThH
OCHOBHBIE ITPaBWJIa KyJIbTYPbl YCTHOM PEUr; UCIIOIb30BATh IPU OTBETE HAyYHbIC TEPMHUHBI.
3. He o0Omamaer M0CTaTOYHBIM HABBIKOM PA0OTHI CO CIPABOYHOW JHTEPATYpPOd, yUCOHHKOM,
MIePBOMCTOYHUKOM (TIpaBWIIBHO OpUEHTHPYETCA, HO paboraer MEJIJICHHO).
Onenka "3" cTaBUTCS, €CJIH YICHHK:
1. YcBauBaeTr OCHOBHOE coJlepkaHHWE Y4eOHOro warepuaia, HO HMeEeT MpoOenbl, He
MPENSATCTBYIONINE JanbHEHIIemMy YCBOCHHIO IPOTPaMMHOTO Marepuania.
2. N3naraer marepuan HECHCTEMATH3UPOBAHHO, (pparMeHTapHO, HE BCerja IMOCIeI0BaTeNbHO;
MOKa3bIBAET HEJIOCTATOUYHYIO C(HOPMUPOBAHHOCTH OTHEIBHBIX 3HAHUM ¥ YMEHHW; cJabo
apryMEeHTUPYET BHIBOJBI U 0000IIEHNS, TOMYCKaeT OMNOKU TPU UX POPMYITUPOBKE; HE UCIIONB3YET
B KauyecTBE JI0KAa3aTEIhCTBA BBIBOJBI W O0OOIIEHUS W3 HAOIOIEHWUN, OMBITOB WM JOIMYCKaeT
OIIMOKH npu X H3JI0KSHHH; Iaér HEUYETKHE ONPEICICHUS MTOHSTHH.
3. HcnpIThiBaeT 3aTpyJHCHHS B TPUMCHECHWW 3HAHWA, HEOOXOIAWMBIX JUIS pEHICHHS 3ajaad
pa3IMYHBIX THUIOB, MPAaKTUYECKUX 3aJaHUN; TpU OOBSICHEHHH KOHKPETHBIX SBIEHUN Ha OCHOBE
TEOpPHIl M 3aKOHOB; OTBEYACT HEMOJHO Ha BOMPOCHI YUYHUTENS WJIHW BOCIPOM3BOIUT COJECpPKAHUE
TeKcTa yuyeOHMKa, HO HEJOCTATOYHO TOHUMAET OTACNbHBIC MOJOXKEHHS, HMEIOIINE BaXXHOE
3HAUCHUE B 9TOM TEKCTE, JIOTTyCKast OJIHY-/IBE rpyobie OIIOKHU.
Omnenka "2" cTaBUTCS, €CIIM VUCHUK:
1. He ycBauBaeT u HE pacKpbIBA€T OCHOBHOE COJIEp)KaHWE MaTepHalia; He 3HAET WJIM HE MOHUMAET
3HAQUUTENIbHYIO YacTh MPOTPaMMHOIO MaTepHuaia B Ipe/esax MOCTABICHHBIX BOIIPOCOB; HE JIETIAET
BBLIBOJIOB 51 000011IeHHIA.
2. Nmeer cnabo chopMupOBaHHBIE U HETOJIHBIC 3HAHHS, HE YMEET MPUMEHATh UX MpPU PEIICHUU
KOHKPETHBIX BOTIPOCOB, 3a]1a4, 3a/IaHHI 0 00pasIry.
3. Ilpu oTBere Ha OJMH BOIpPOC JAOMycKaeT Oolee JBYX TpPyObIX OIMMOOK, KOTOpbIE HE
MOXET HCTIPABUTh JaKE MPU TTOMOIIU yIUTEIS.

Onenka «l» ctaBUTCS B cIy4yae:.

1. Her oTBerTa.

Ilpumeuanue. Ilpy ~ OKOHYAHMIO  YCTHOTO  OTBETAa  Yy4Yallerocs  MeaaroromM  Jaércs
KpaTKUil aHAJIM3 OTBETa, OOBSBISACTCS MOTHBUPOBAHHAs OIICHKA, BO3MOXKHO IIPUBJICUYCHHE
JOPYTUX ydaluxcs s aHaiu3a OTBETa.




KpuTepuu ¥ _HOpMbI _OLEHKH 3HAHWH W _YMEHHWil 00YYAIOIIMXCS 32 CcaAMOCTOSITE/bHbIE
NHMCbMEeHHbIe H KOHTPOJIbHbIE PA0OThI.

OreHka «5» CTaBUTCS, €CIIH YICHHUK:
1. Bemonnser pabotry 0e3 ommbOok u /win/ jJomyckaer He 0Oojee OJHOrO Hemouéra.
2. Cobmoaer KyabTypy IMCBMEHHOM peud; npaBwia O(OpPMIICHHS NHCbMEHHBIX padoT.
OueHka «4» cTaBUTCS, €CIU YYEHHUK:
1. BremonHseT NTUCHbMEHHYIO0 padoTy MOJHOCTBIO, HO JIOMyCKAaeT B HEel He Ooyiee OJHON HerpyOoi
OILINOKH u OJIHOT'O Henouéra u /anu/ HE OoJtee JIBYX HEJIOYETOB.
2. CobmoiaeT KynbTypy NHCBMEHHOH peud, mpaBumia O(OPMIICHHS NHCBMEHHBIX paboT, HO -
JIOTyCKaeT HeOObIINE IIOMAPKH MPY BEJICHUH 3aIHCEH.

Ouenka «3» CTaBUTCS, €CIU YYCHHUK:
1. TlpaBuibHO BBITOJIHSET HE MeHee MTOJIOBUHBI paboThL.
2. Jlomyckaet He Ooiiee ABYX TpyObIX OMIMOOK, WJIM HE Oojee OqHOU IpyOoH, OaHOM HErpyOou
OIUOKH ¥ OJTHOTO HeM0uETa, WIK He Oosiee TpEX HErpyObIX OMMOOK, UM OJTHON HErpyOOl ONTMOKH
U TpEX HENO4ETOB, WIM MpPH OTCYTCTBHHM OIMUOOK, HO TMPU HAJIMYUU MATH HEIOYETOB.
3. JlomyckaeT He3HAYUTEIbHOE HECOOIIOIEHUE OCHOBHBIX HOPM KYJIbTYPbl MUCHMEHHOW peuH,
paBmwI OOPMIICHHSI TUCEMEHHBIX Pa0OT.

OrneHka «2» CTaBUTCS, €CIH YUYCHUK:

1. TIpaBuibHO BBITIOTHSIET MeHee TIOJIOBUHBI MMUCbMEHHOU paboTHI.
2. JlomyckaeTr 4ucio OMMOOK M HEIO0YETOB, MPEBOCXOAAIIEE HOPMY, MPH KOTOPOH MOKET OBITh
BBICTaBJIEHA OlieHKa "3".
3. Jlomyckaer 3HAUMTENbHOE HECOONIOACHHE OCHOBHBIX HOPM  KYIbTYphl IMHCbMEHHOMN
peun, npaBwi 0(hOPMIICHHUS THCBMEHHBIX PadoT.

OueHka «l» cTaBUTCA B caydae:

1. Her orsera.

Ilpumeuanue. —  y4duTelb HMMEET NPaBO TMOCTABUTh YYCHHKY OIICHKY BBIIIE TOH,
KOTOpas MpeayCMOTPeHa HOPMaMHM, €ClIM MM padoTa BBIOJHEHA B OPUTMHAIBHOM BapHaHTE. —
OLIGHKM C aHajiu3oM paboT JIOBOJATCA JI0 CBEJCHHS  ydyalluxcsd, Kak MpaBuio,
Ha MOCIIEAYIOMIEM YpOKe; MpeaycMaTpuBaeTcsi paboTa HaJ omHrOKaMu M yCTpaHEHHE MpoOesoB B
3HAHUAX U YMEHUSIX YUYEHUKOB.

KpuTepyuu ¥ _HOPMBI _OLIEHKM 3HAHWI M _YMEHHWil _00YYAIOIIMXCS 332 MPAKTHYECKUE M

JabopaTopHbie padoThl.

Onenka «5» CTaBUTCS, €CIH!
1. TlpaBunbHOM CaMOCTOSTENBHO OINpEAeNseT 1ellb JaHHBIX pa0oT; BHIMOIHSAET paboTy B MOIHOM
00BEME ¢ coOmoieHneM HEOoOXOIUMON ' TOCIeI0BaTEIbHOCTH MPOBEIECHUS OIBITOB, U3MEPEHUH.
2. CaMOCTOSITENbHO, PAIlMOHATBFHO BHIOMpAEeT M TOTOBUT JJIsl BBIOJHEHHUS paboOT HE0OXOauMOoe
000pyI0BaHUEe; MPOBOAMUT JAaHHBIE PAOOTHI B YCIOBHAX, 0OECIIEUMBAIOIINX TOTydYeHHE Hanboee
TOYHBIX PE3yIbTATOB.
3. 'pamMOTHO,  JIOTHYHO  OMNHKCHIBACT  XOJ  TNpakTHUecKkux  (JrabopaTopHBIX)  pador,
MPaBWIBHO GOPMYITUPYET BHIBOJBI; TOYHO M AaKKypaTHO BBIMOJHSET BCE 3allMCH, TaOIUIBL,
PUCYHKH, YSPTEXKH, TPa(QHUKHU, BEIYUCICHUS.
4. TlposiBnsieT  OpPraHU3allMOHHO-TPYAOBBIE  YMEHHS: MOAJAEPKUBA€T YHUCTOTY  paboyero
MecCTa, IOPSIOK  Ha  CTOJie, OSKOHOMHO  pacxXoJIyeT MaTepHajbl; COONIONAeT  IpaBHiia
TEXHHUKHU 0€30MaCHOCTH MPH BBHITTOIHEHUH PadoT.

Ouenka «4» CTaBUTCS, €CJIM YYECHHK:

1. BeimonHsieT mpakTUYecKyr  (J1abopaTopHyro) paboTy TMONHOCTBIO B COOTBETCTBHH
¢ TpeOOBaHUAMH MPU OLIEHUBAHUU PE3yNIbTAaTOB Ha "5", HO TOMYyCKaeT B BHIYUCICHUIX, U3MEPEHUSIX
aBa —  TpU  Hemouéra WM OAHY  HerpyOyro  ommOKy W OIWH  HEHOYET.
2. Tlpu odopmieHNH pabOT AOMYyCKaeT HETOYHOCTH B OIMMMCAHUH XOa ICHCTBUH; Je/IaeT HETOJTHBIC
BBIBO/IbI IIPU 00O0OIIIEHHH.

Omnenka «3» CTaBUTCS, €CIIH YICHHK:




1.1 IIpaBunabHO BBHINOJHAET paboTy He MeHee, yeM Ha 50%, oqHako 0ObEM BBIOJIHEHHOW YacTh
TaKoOB, 4YTO TIO3BOJIAET TIOJYyYUTh BEPHBIE pE3YyNbTaTbl M CHENaTh BBIBOJABI 0 OCHOBHBIM,
MPUHIMITHATBEHBIM BXXHBIM 33]Ia4aM PaboThlI.
2. TlonGupaer ob6opydoBaHHMe, MaTepHall, HayMHAET pPabOTy C MOMOUIbIO YUYUTENsd; WIH B
XOJIe TIPOBEACHUST W3MEPCHHM, BBIYUCIICHUH, HAONIONCHUN JIOMyCKaeT OIMMOKH, HETOYHO
(hopmyupyeT BBIBOIBI, 0000IICHUS.
3. IIpoBoaut paboTy B HEPAIIMOHAIBHBIX YCIOBUSAX, YTO MPHUBOJHUT K TOIYYECHHUIO PE3YIHTATOB C
OO0JIBIIMMY MOTPEIIHOCTSIMH; WJIM B OTUETE JIOMYCKAaeT B O0IIEH CI0KHOCTU He Oojiee TBYX OIHUOOK
(B 3amMCAX YKCEll, PE3YJIbTaTOB U3MEPEHUN, BRIYMCICHUN, COCTaBICHUH IPa(UKOB, TAOIHUII, CXEM H
T.J.), HE UMEIOUIMX JUIsl JaHHOM pal0oThl MPHUHIMIIMAIBLHOTO 3HAYEHHUs, HO TMOBIUSABIIMX Ha
pe3yabTaT BBIMOTHEHUS.
4. JlonmyckaeT rpyOyro OIMMOKY B XOJIe BBITIOJHEHHS paOOThI: B OOBSICHEHUU, B OOPMIICHHH, B
COOJIIOJICHUM TPAaBWJI TEXHUKU O€30MaCHOCTH, KOTOPYIO YYEHHMK HCHpABISIET MO TPeOOBaHHIO
YUUTES.
Ouenka "2" cTaBUTCS, €CIIU YYCHHUK:
1. He ompenensieT caMOCTOSTENIbHO 1ENb pabOThl, HE MOXET 0€3 MOMOIIM yYUTEsl MOATOTOBUTh
COOTBETCTBYIOIee 00OpYyIOBaHKE; BBIMOJIHSAET PabOTy HE TOJTHOCTHIO, U OOBEM BBITOJIHEHHOM
YacTU He TO3BOJISIET ClIeaTh MPaBUIIbHbBIC BBIBOIBI.
2. Jlonyckaer nBe m Oosiee rpyOble OMMOKH B XOJE padOT, KOTOPhIE HE MOXET HCIPABHUTH II0
TpeOOBaHUIO TMeJarora; WM TMPOU3BOAUT HW3MEPEHHS, BBIYHCICHUS, HAOIIOJCHHUS HEBEPHO.
Onenka «l» craBUTCS B ciayyae:
1. Her orBera.
Kputepuy U HOpPMbI OlleHKU 3HAHWI W YMEHUI 00YYAKIIUXCS 32 HAOIIIeHHEM 00bEKTOB.
OneHka «5» CTaBUTCS, €CIH YUYCHUK!
1. IlpaBuibHO IIPOBOJIUAT Ha0Jr01eHue 1o 3a/1aHUIO0 YUUTEIIA.
2. Beimensier  cymlecTBeHHbIE — NpH3HaKW y  HabOmogaemMoro  oObeKkTa,  Ipoliecca.
3. TI'pamotHO, 7OTMYHO O(OPMIISET pE3yIbTaThl CBOWX HAONIOJACHUN, JenacT 0000ImeHus,
BBIBOJIBI.
Ouenka "4" cTtaBUTCS, €CIU YYCHUK:
1. TlpaBunbpHO MIPOBOUT HaOIoIeHUE o 3a/1aHUIO0 YUUTETIS.
2. JlomyckaeT HETOYHOCTH B XOJ€ HAONIOJCHHUU: NPH BBIACICHUH CYIIECTBEHHBIX MPU3HAKOB Y
HabmrogaeMoro o0beKTa, MpoIecca Ha3bIBAeT BTOPOCTEIICHHBIE.
3. HeOpexHO mim HeTOYHO 0(OPMIISET PE3yJIbTAThl HAOIIOICHUN.
Ouenka "3" cTaBUTCS, €CIIU YYCHHUK:
1. Jlonyckaer onHy-ABE IpyOble OMIMOKM WJIM HETOYHOCTH B NPOBEACHUM HAOIIOJEHUHN 110
3a/IaHHUI0 YYUTENS.
2. Ilpu BBIIENEHUN CYIIECTBEHHBIX MPHU3HAKOB Yy HAOIIOZaeMOro OOBEKTa, MpOoIecca Ha3bIBAET
JIUUIb HEKOTOPHIE U3 HUX.
3. Jlomyckaet omHy-aBe TpyObIe OIMOKH B OPOPMIICHHUH PE3YNIbTATOB, HAOIIOACHUN M BBIBOJIOB.
OreHka «2» CTaBUTCS, €CIH YUYCHUK:
1.JlomyckaeT Tpu-ueThipe rpyOble OIMMMOKM B MPOBEICHUU HAOIIOJECHUN MO 3aJaHUI0 YUUTEIS.
2. HenpaBunsHO BBIJICTISIET MIPU3HAKU Ha0Jr01aeMOro 00BeKTa, mporecca.
3. Jlomyckaet Tpu-4eThIpe rpyobie omHMOKH B 0(hOPMIICHUN PEe3yabTaTOB HAOIOICHUI U BBIBOJIOB.
OueHka «l» cTaBuTCA B cllydae:
1. Her orsera.
Ilpumeuanue. OLEHKH C aHAJTM30M yYMEHUI M HaBBIKOB MPOBOIUTH HAOIIOAEHUS TOBOIATCS 0
CBEJCHMS ydYallUXcs, KakKk [paBWIO, Ha TMOCIEOYyIOIEeM YpOKe, Tocle cJauu OT4eTa.
Oomas kjaaccuukanus oMNOoK.
[Ipu omnenke 3HaHWW, YMEHUM, HABBIKOB CJIEYET YUUTHIBATh BCE OMMOKHU (TpyObie U HETpyObIe),
HEJ0YETHI B COOTBETCTBUU c BO3pPacTOM YYaLIUXCS.
I pybvivu cuumaiomesa owubKy:




- HE3HaHUE ONpeJIeJICHUsI OCHOBHBIX MOHATUM, 3aKOHOB, ITPaBUJI, OCHOBHBIX MOJIOXKEHUIN , TEOPHH,
He3HaHue (opMyll, OOLIEHPUHATHIX CHUMBOJIOB OOO3HAUEHHMH BENUYMH, €AMHMIl UX H3MEPEHUS,

HanMCHOBaHHUH ITUX CTUHUIIL;
- HEYMEHHE  BBIJIENIUTH B  OTBETE  TJIABHOE; 0000IMTh  pe3yabTaThl  HU3yYCHUS,
- HEYMEHUME  NPUMEHHUTb  3HAaHHUS  JJI1  pELIeHUs  3ajad, OOBSACHEHHUSI  SIBJICHHUS;
- HEyMCHHUE YUTAaTh u CTPOUTH rpaduku, MPUHIUITAAIBHBIE CXEMBI;

- HEYMEHHE NOJTrOTOBUTH YCTAaHOBKY WM JabopaTopHOe O0OpYAOBaHUE, MPOBECTH OMBIT, .,
HaOJroieHne, clieslaTh HeoOXOAMMbIe pPACYEThl MM HUCIOJIb30BaTh IOJIYYEHHbIE JaHHbBIE UIs
BBIBOJIOB;

- HEyMEeHHue MOJIb30BaThCS MEPBOMCTOYHUKAMU, y4eOHUKOM, CIPaBOYHHUKOM;
- HapylUIeHHE TEXHHKH O€30MacHOCTH, HEOpeXHOe OTHOIIEHHWE K 000pyIOBaHMIO, MPUOOpaM,
MaTepuaiam.

K neepybvim omnocames owuodxu:

- HETOYHOCTh (POPMYIHPOBOK, ONpEe/ICHUH, TOHATUN, 3aKOHOB, TEOPUH, BbI3BaHHAS HETIOJIHOTON
OXBaTa OCHOBHBIX MPHU3HAKOB OMPEIEISIEMOro MOHSATUS WM 3aMeHOr 1 — 3 W3 3THX NMPHU3HAKOB
BTOPOCTETICHHBIMU;

- OIMOKYW TP CHATHU MOKa3aHWN ¢ M3MEPUTEIBHBIX NMPUOOPOB, HE CBS3AHHBIC C OINpPEIACIICHUEM
L[EHBI JICJICHUS [IKAJbI;

- OmMUOKHW, BBI3BAHHBIC HECOOJIOJICHUEM YCIOBHI TPOBEACHHS OIBITa, HAOJOJCHUS, YCIOBUN
paboTsl mprbopa, 000pyI0BaAHUS;

- OmuOKH B YCIIOBHBIX 0003HAYCHHSIX HAa  CXEMax, HETOYHOCTh rpaduka;
- HEpalMOHAIBHBIM METOJ pelIeHUs 3aJayd, BBHIIOJHEHHS YacTU MPAKTUYECKON padoThl,
HEJ0CTATOYHO TPOAYMAHHBIM TUTAH YCTHOTO OTBETa (HAPYIICHWE JIOTUKH W3JIOKEHUS, MOJMEHA
OTJIEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMHU );

- HepaluOHAILHEIC METO/TBI paboTHI co CIPaBOYHOU JTUTEPATyPOI;
- HEyMEHHeE pellaTh 33a[a4u, BBIMOJIHATH 33/1aHUs B 00IIIEM BHIE.

Heoouémamu aenaromes:

- HepaluOHAJIbHbIE MPUEMBI BEIYUCICHUH U TPE0Opa30BaHUA, BBIMIOIHEHHS ONIBITOB, HAOIIOACHUIH,
MPAKTUYECKUX 3aJaHHII;

- apudmeTrnyeckue OMMOKU B BEIYUCICHUSAX;

- HeOpexHoe BBITIOJTHEHHE 3ammncen, YepTEeKEH, cXeM, rpauKoB, TaOINIL;
- opdorpadudeckue U MyHKTyallMOHHBIE OITUOKH.




