


Pabouas mporpamma o 6uonoruu cpearero odmero oopazoBanus st 10 -11 xkmaccoB (yriryOieHHBIH
YpPOBEHb) COCTaBJieHa B COOTBETCTBHH C TpPEOOBAaHUSAMH K pe3yJabTaTaM CpPEIHEro OO0IIero
oOpa3oBaHus, yTBepKIAEHHBIMM DenepalbHbIM T'OCYAAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
cpeaHero obuero odpaszoBanus. [Iporpamma paspaboTaHa ¢ y4€TOM aKTyallbHBIX 3a/1a4 OOydeHus,
BOCIIUTaHUsI M pa3BuUTHs oOydaromuxcs. [Iporpamma yduThIBaeT ycCJIOBHS, HEOOXOIUMBIE IS
Pa3BUTHS JTUYHOCTHBIX M IO3HABATEIbHBIX KauecTB oOydwarommxcs. Pabodas mporpamma cocTaBieHa
Takke Ha ocHOBe Pabounx mporpamm mo 6uonoruu YriyOneHHbid ypoBeHb. 10—11 kiaccer: paboyas
mporpamMma: yaeOHo-meroauueckoe nocooue / B. b. 3axapos, A. 0. [uOynesckuit. — M.: Jlpoda,
2017. — 29, [1] c.: un. IIporpamma BKIIFOYaeT 00sS3aTEIbHYIO YaCTh Y4EOHOTO Kypca, H3JI0KECHHYIO B
ITpumepHO#l OCHOBHOW 00pa30BaTEeNbHONW HpPOrpaMMe MO OHUOJIOTMM Ha YPOBHE CPEIHEro OOILero
o0pa3oBaHusl, U paccunTana Ha 204 4. OcBoeHUE MPOrpaMMbl IO OMOJIOrMH 00ECIIeunBaeT OBJIa/ICHUE
OCHOBAMHU Yy4eOHO-UCCIIE0BATENbCKON NESITEIbHOCTH, HAYYHBIMU METOAAMHU PELICHUS pPa3IMYHBIX
TEOPETUYECKMX M IpPAaKTHUYeCKMX 3aaad. M3ydeHume Ouojoruu Ha yriayOJ€HHOM YpOBHE
OpPHEHTHUPOBAHO Ha TMOATOTOBKY K TOCIEAYIOUIEMY Npo(ecCHOHATbHOMY OOpa30BaHUIO, Pa3BUTHE
WH/IMBUYAIBHBIX CIIOCOOHOCTEH oOydarommxcsi myTéM Oosee TiyOOKOro, 4eM IMpenycMaTpHUBaeTCs
0a30BBIM YPOBHEM, OBJIAJCHHS OCHOBAMH OHMOJIOTMUM W METOAAMH W3YYEHHUS OPraHUYEeCKOTO MHpA.
W3zyuenne 6uonoruu Ha yriyOiI€HHOM ypoBHE OOecreYrBaeT: MPUMEHEHUE MTOTyYSHHBIX 3HAHUMA IS
pelieHusl TMPAaKTHYECKHX M Y4eOHO-MCCIEeNOBATENbCKUX 33/a4, yYMEHHE CHCTEeMaTU3UpOBaTh W
000011aTh MNOJYYEHHBbIE 3HAHUS; OBJIAJCHWE OCHOBAMU HCCIIEJOBATENICKOM  J1€ATEIbHOCTH
OMOJIOTMYECKO HaNpaBICHHOCTH U IPAMOTHOTO O(OpMIIEHHS MOIYYEHHBIX pe3ysbTaToB. V3ydeHue
npeaMera  Ha  yrIyOn€HHOM — ypoBHE IMO3BoOJsieT (opMHUpOBaTh y OOy4arolMXCs yMEHUue
aHAJIM3UpPOBaTh, IPOTHO3UPOBATH U OLEHHWBATh C IMO3UIMM 3KOJIOI'MYECKOH Oe30MacHOCTH
MIOCJICACTBUS JI€ATEIbHOCTH YelIoBeKa B 3kocucTemax. Ha yriyOnéHHOM ypoBHE M3ydeHUE MpeaMeTa
«buonorusi» B dwacth (GopMHpOBaHUS Yy OOYYAIOUIMXCS HAYYHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIEHAYYHBIX  METO/OB, IPAKTHYECKOTO TPUMEHEHHS HAyYHBIX 3HAaHMH OCHOBAaHO Ha
MEXITPEIMETHBIX CBS3SX C MpeIMeTaMu 00JIaCTel €CTeCTBEHHBIX, MATEMAaTHYECKIX M T'YMaHHUTaPHBIX
HayK.

IIpu pa3spadoTke naHHOM MporpamMmsl 1o ouoJiornu 1Jas 10-11 kinacca ucnoab30Baanch
cile1yolue HOPMATHBHbIE JOKYMEHTbI:

1. ®enepanbhslii 3ak0H «O06 obpazoanuu B Poccuiickoit @eneparum» ot 29.12.2012r. Ne273, 11.3.6 c1.28.
2. ®enepanbHbII TepeYeHb Y4eOHNKOB, pEKOMEHIOBaHHBIX MUHHCTEPCTBOM 00pa30BaHUs M HAYKH
P® k ucnonp3oBaHuio B 00pa30BaTEIbHOM IPOIIECCE B 00IIEO0pa30BATENbHBIX YUPEKICHUAX, HA
2021-2022r.

3. denepanbHblii rOCYJapCTBEHHBIN 00pa30BaTeNbHbIN CTaHIAPT OCHOBHOTO 00111ero 00pa3oBaHus,
YTBEPKAEHHOTO NpHKa3zoM MuHucTepcTBa 00pa3zoBaHus U Hayku Poccuiickoit denepaunu ot
17.12.2010 1. Ne1897 (IIpukxa3z Munuctepcta oOpa3oBanus 1 Hayku Poccuiickoit @enepanuu o
BHeceHnn m3MeHennii B ®I'OC OOO ot 29.12.2014 1. Ne 1644)

4. Ipuka3 MunuctepctBa oOpazoBanus 1 Hayku Poccuiickoit @eneparuu ot 17.12.2010 Ne 1897 «O6
YTBEPKACHUH (PeiepabHOTO roCyAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOI'O OOIIETo
o0pa3zoBaHUY;

5.0cHoBHas obmieodpazoBarenbHas nmporpamma OOO MBOY — COIII Ne2 ropona Apkanaka
CaparoBckoit o06nacTH.

6.TpeboBaHMs K OCHAILLIEHUIO 00111e00pa30BaTEIbHOTO MPOLIECCa B COOTBETCTBUH C COJCPKAHUEM
HATOJHEHUS Y4eOHBIX MTPEIMETOB KOMIIOHEHTA rOCy1apCTBEHHOIO CTaHapTa o01ero oopa3oBaHusl.

PaGouyas nporpamma no 6mosioruu odecneyeHa YMK:
1. b. 3axapos, C. I'. MamonToB, H. 1. Connn, E. T. 3axapoBa «OO6mas O6uomorus. 10 kiacc.
VYrnyOneHHsli ypoBeHby. Y. mocoodue niust OOV, M.: Jlpoda, 2019.



2. 3axapoB, B. b. Meronndeckoe nocobue k yuebnuky B. b. 3axapoma, C. I'. MamonrtoBa, H. 1.
Conuna, E. T. 3axapoBoii «buosorusi. O6mrast Ouonorus. 10 knacc. Yray0n€unsiii yposeHs» / B. b.
3axapoB. — M. : JIpoda, 2019. — 183 ¢. — Poc. yueObHHMK

3. b. 3axapos, C. I'. MamonToB, H. . Conun, E. T. 3axapoBa «OO6mas Ouosorus. 1Ilkmacc.
YriyOneHHblld ypoBeHby. Y. mocooue miust OOV, M.: Jlpoda, 2019.

4. 3axapoB B. b. Meroauueckoe nmocodue k yueOHuky B. b. 3axaposa, C. I'. MamonrtoBa, H. U.
Conuna, E. T. 3axapoBoii «buonorus. O6mias 6uosorus. Yriryonéuueiid ypoenb. 11 kimace» / B. b.
3axapos, M. B. [lemuueB. — M. :JIpoda, 2019. — 176 c.

Lesn 1 3aga4m y4eGHOro Kypca

B cucreme ecrecTBeHHO-HAay4yHOTO 00pa3oBaHMs OMOJIOTHS KaK YU4eOHBIH MpeIMeT 3aHUMAeT BaKHOE
MecTo B (hOPMHPOBAHHMH: HAYYHOW KapTHUHBI MHpPA; (QYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAMMOIl
JUIS1 IOBCETHEBHOM JKU3HH; HABBIKOB 3/I0POBOT0 M O€30MaCHOTO /ISl YEIOBEKa M OKPY)KAIOIIEH Cpebl
o0pa3za HU3HM; SKOJIOTHUECKOTO CO3HAHUS;, IEHHOCTHOTO OTHOILICHUS K )KUBOW MPHPOJIE U YETOBEKY;
COOCTBEHHOW MO3WIMM 10 OTHOIICHHIO K OMOJOrn4eckoil MHQOpMaIWH, MOTy4aeMOH W3 Pa3HBIX
UCTOYHHMKOB. I3yuenue Owuonorum co3gaér ycinoBus It (HOpMHPOBAaHHS Yy OOy4arOLIUXCS
MHTEIUICKTYaJIbHBIX, TPAKIAHCKIX, KOMMYHUKAITMOHHBIX U HH(POPMAIIMOHHBIX KOMITETCHIINH.

Nzyuenne kypca «buonorusy» B cTapiieii IKoJie HapaBlIeHO Ha pPelIeHUE CIeAYIONUX 3a1a4:

1) dbopmupoBanue CUCTEMbI OMOJIOTHUECKUX 3HAHMHN KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHON KapTUHBI
MUDA;

2) pa3BUTHE JTHYHOCTH OOYYAIOIIUXCS, X WHTEIUIEKTYaJbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBAHHE,
(GbOopMUpOBaHHE Y HHX T'yMAaHHCTUYECKUX OTHOIICHUU MU DKOJIOTHYECKHU I1eJIeCO00pa3HOro
MOBE/ICHUA B OBITY U TPYJOBOH AESATEIbHOCTH;

3) BbIpaOOTKYy TMOHUMaHUS OOLIECTBEHHOW MOTPEOHOCTH B pa3BUTUU OWMOJNOTHH, a Takxke
dbopMUpOBaHHE OTHOIIEHUS K OHOJOTMM KaK BO3MOXXHOW o0OnmacTu OyAymiedl mpakTH4ecKon
JesITebHOCTH.

eaun 6uonoruueckoro oOpa3oBaHus B CTapIiel IKole (GOPMYITHPYIOTCS HA HECKOJIBKHX YPOBHSX:
r7100aTbHOM, METAINPEIMETHOM, JTJHMYHOCTHOM M MPEIMETHOM, Ha YPOBHE TpEOOBaHMIA K pe3yibTaTamM
OCBOCHHS COJEp)KaHUS TPEAMETHBIX HporpamM. [oOanpHBIE e OWOIOTHYECKOro 00pa30BaHUS
SIBIISTFOTCS] OOIIMMHU /ISl OCHOBHOM ¥ CTapIIeH IIKOJIBI M ONPEACIISIOTCS COIMATEHBIMU TPEOOBAHMSIMH,
B TOM 4YHCIE W3MEHEHHEM COIMAbHONW CHTyallud pPa3BUTHA — POCTOM HWH(POPMAIIMOHHBIX
Neperpy3oK, U3MEHEHUEM XapaKTepa U CIOCOOOB OOIEHHS U COLMAIBHBIX B3aUMOIECHCTBHNA (00BEMBI
U CIOCOOBI TMOMy4eHUs HH(OpPMaIUK MOPOXKIAAIOT PsJI OCOOEHHOCTEH pa3BUTHUA COBPEMEHHBIX
noapoctkoB). Hambonee mMpOayKTHBHBIMU [JIs1 PEIICHUs 3a7ad pPa3BUTHS MOAPOCTKA SBISIOTCS
cCOLlMOMOpaNbHAasl ¥ HMHTEIUIEKTyalbHass B3pociocTh. [lomMumo 3TOro, rio0anbHBIE —IENU
bopMyIHpYIOTCSl ¢ YIETOM PACCMOTPEHUsST OMOJIOTHYECKOro 00pa30BaHUsI KaK KOMITOHEHTA CHCTEMBI
00pa3oBaHUsI B [IEJIOM, TTOITOMY OHH SIBIISTIOTCSI HANOO0JIee OOIIUMH U COLMATEHO 3HAYMMBIMH.

C yu€roMm BBIIIEHA3BaHHBIX IMOJIXOAOB TJIOOATBHBIMU WeJASMH OHOJOTHYECKOro 00pa30BaHUs
SIBIISTIOTCSI:

— couMaJM3aumus O0y4aromMXcs KaK BXOXKJIEHHE B MHP KYIbTYpbl M COIMAIbHBIX OTHOIICHUH,
o0ecrieunBarolee BKIIOUEHHE yJallluXcs B Ty WM HHYIO TPYIIY JIMOO0 OOIIHOCTh

— HocuTens e€ HOpM, IIEHHOCTEH, OpHEHTAIMi, OCBaUBaeMbIX B MPOIECCE 3HAKOMCTBA C MHPOM
KUBOU MPUPOIBL;

— MpuodIIeHNe K TI03HABATEIbHOW KYJIbTYype KaK CHCTeME MO3HABATENBHBIX (HAYYHBIX) IIEHHOCTEH,
HaKOIUIEHHBIX 00IIECTBOM B cpepe OMOIOTHIECKO HAyKH.

[Tomumo 3TOrO, OGHONTOrHUEcKOe 00pa30BaHNE Ha CTAPIIEH CTYNEHH IPU3BAHO 00ECTICUUTh:

— OPHEHTAIUIO B CHCTEME 3TUYECKUX HOPM U IIEHHOCTEH OTHOCHTENHbHO METOO0B, PE3yJIbTAaTOB U
JTOCTH)KEHH COBPEMEHHON OMOJIOTMYECKON HAYKH;



— Ppa3sBHTHe II03HABATEJIbHBIX KA4yeCTB JIMYHOCTH, B TOM 4MCJIE I103HABATEIBHOIO HHTEpeca K
U3YUYEHHIO 001X OMOJIOTMYECKHUX 3aKOHOMEPHOCTEH U CaMOMY MPOLIECCY HAYYHOTO ITO3HAHMS;
— OBJIaJeHHe Y4eOHO-TIO3HABATEIBHBIMA M 1LIEHHOCTHO-CMBICIIOBBIMH KOMIIETEHTHOCTSMM  JUISI
(GbopMHpOBaHUs TO3HABAaTEILHOW M HPABCTBEHHOM KYJbTYpPbI, HAYYHOI'O MMPOBO33PEHMSI, a TaKXKe
METOAOJIOTHeH OMOJIOTMYECKOTO 3KCIEPUMEHTa M 3JIEMEHTapHbIMH METOJaMU OHMOJIOTMYECKHUX
HCCIICIOBAHMIA;
— ¢opMHpOBaHHe 3KOJOTMYECKOTO CO3HAHUS, LIEHHOCTHOTO OTHOLIEHMS K J>KMBOW IpPUPOJE U
YeJIOBEKY.
B nmnporpamme ydTEHBI COBPEMEHHBIE IUIAKTUKO-IICUXOJOTMYECKHE TEHJEHLUH, CBSI3aHHBIE C
paszBuBarommM obpazoBanreM u TpedoBaHusMu OI'OC. [To3TOMY B OCHOBY HACTOSIIEH MPOTPAMMBI
IIOJIOKEHA TeJaroruyeckasl TexHojorus aearesnpHoctHoro Merona (TJAM). Ona onwuchiBaer
I10CJIE/I0BATENbHOCTh JESTEIbHOCTHBIX IIaroB, KOTOPbIE OJDKHBI OBITh pEald30BaHbl B IIpolecce
o0y4yeHHUs Ui BKIKOYEHHUS Y4allerocs B yueOHYyIO 1€ TeIbHOCTb.
Ypoxn Ouosiorum OyayT NOCTPOEHBbI € Y4ETOM
® CHUCTEMHO - I€ATEIbHOCTHOIO MOAXO0AA,
® C IPUMEHEHHUEM MPOOJIEMHO-TUATOTUYECKON 00pa30BaTeIbHON TEXHOIOTUH, TEXHOJIOTUN
IPOAYKTUBHOI'O UTEHUSI U TEXHOJIOI'MU OLIEHUBaHUs 00pa30BaTeNIbHBIX TOCTUKECHUH,
® KOMIBIOTEPHOTO 00ECIICYCHHUS YPOKOB.
¢ IpUMEHEeHHEeM Ha YPOKaX, TAKUX (DOPM OPraHu3anuM padoThl yYalumxcs, KaKk
® TIpYIIOBBIX, pabOTHI B Mapax,
® JMCKYCCHHU — T.€. KOJJIEKTUBHOM paboThI Kj1acca 10 MOCTaHOBKE YUeOHBIX 3ajjau, 00CYKICHHIO
pE3yJIbTaTOB;
® [IPE3EHTAlMU — T.€. IPEIbABICHUE yJalllUMKCS PE3yIbTaTOB CAMOCTOATEIbHON paboThI;
® TIPOBEPOUYHBIX PAOOT (TECThI, CAMOCTOSTENLHBIE M KOHTPOJIbHBIC PA0OTHI);
® KOHCYJbTalUU
e camocTosTeNnbHas paloTa ydammuxcs: a) paboTa HaJl COBEpLICHCTBOBAaHUEM HaBbIKa; 0) TBOpUECKas
pa0boTa o MHULIMATHBE y4aIlerocs;
C IPHUMEHEHHEM HA YPOKAX TAKHX (OPM KOHTPOJIAA, KAK!
e Tekymuii - OCyIIECTBISIETCS Ha KaX/I0M YpOKe (0mpoc, MpoBepKa JOMAITHEro 3aJaHusl, ydacTue
YYEHHMKOB B OTKPBITHE HOBBIX 3HAHUHU U JIp.).
e TemaTuueckuii - MMCbMEHHBIE IPOBEPOUHBIE PAOOTHI IO UTOTaM HEOOJIBIION TEMBI.
e UTorosslii - TUCbMEHHbIE KOHTPOJIbHBIE PAOOTHI [10 UTOraM IPYMIBI TEM, MOJIYTOAMS, FOJa.
g Toro 4yToOBl 00€CHeUNUTh MPOXOXKACHUE YUYEHHMKOM BCEX 3TallOB IMOCTPOCHHUS CUCTEMBbl 3HAHMIA,
YMEHHUH U CIOCOOHOCTEN BBIJIEJIEHBI CIEAYIONUE THIIBI YPOKOB!
YPOKH OTKPBITHS HOBOI'0 3HAHMSA, TJI€ yJalllUeCs U3y4aroT HOBbIEC 3HAHMS U 3HAKOMSTCS C HOBBIMHU
crioco0amu JIeMCTBUH, a TaKKe MOTY4atoT NEPBUYHBIE MPEJICTaBICHUS 00 X MPUMEHEHHH;
ypokH peduiekcuu, rie yyaluecs 3aKpervisioT CBOe YMEHHUE IPUMEHSITh HOBbIE CITOCOObI IeHCTBHIMA
B HECTaHJAPTHBIX YCIOBHSX, Y4aTCsl CaMOCTOSTENBbHO BBIBIATH M HCIPABISATH CBOM OIIMOKH,
KOPPEKTUPOBATh CBOIO YUEOHYIO JESITeIbHOCTD;
YPOKH 00y4aiouiero, pa3BuBaKIIero KOHTPOJIsi, HA KOTOPBIX YyJaluecs ydarcsi KOHTPOJIUPOBATh
pe3ynbTaThl CBOEH yUeOHOH JACATEIHHOCTH,
YPOKHM CHCTEMAaTH3aUMU M 00001IeHMs] 3HAHMM, TPEANOJIATAIOINE CTPYKTYPUPOBAHUE H
CUCTEMATH3ALMIO 3HAHUI 110 KypCy MaTeMaTHKH.
YPOKH 00111eMeTO/10JI0rH4eCKOil HANIPABJICHHOCTH U JAP.
Bce ypoku cTposTcsa Ha OCHOBE MeT0Aa peieKCHBHOI caMOOPraHu3alMu, I0ATOMY B XOJE€ UX
yyaluecss TaKkKe HMEIOT BO3MOXHOCTb BBIIOJHATH BECh KOMIUIEKC YHUBEPCAIbHBIX YUEOHBIX
JEUCTBUH, HO Ha KAKJIOM U3 OTUX YPOKOB JI€IAI0TCS Pa3HbIC aKL[EHTHI.



Takast gocTatouHo riy0okas pedaexcusi MO3BOJUT Y4YalMMCSl EPEOPHUEHTUPOBATHCA, B CIIydae
HEOOXOJMMOCTH, W, B KOHEYHOM HTOTe, BHIOpATh HalpaBlICHHE, HANOOJIEE TTOJIHO COOTBETCTBYIOIIEE
UX CKJIOHHOCTSIM ¥ BO3MOXHOCTSIM

Tak, ecnu Ha YpoKax OTKPBITHS HOBOI0 3HAHHS OCHOBHOC BHHUMAHHE Y/ACIACTCS
POEKTUPOBAHUIO HOBBIX CIIOCOOOB JICHCTBUI B MPOOJIEMHBIX CHTYaIHIX, TO HA YPOKaX peduieKcHu
(bopMHUPOBAHNIO YMEHHS PUMEHATH U3YUYEHHBIEC CIIOCOOBI IEHCTBHIA, KOPPEKTUPOBATH CBOU JACUCTBUS
¥ CaMOCTOSITEIILHO CO3/IaBaTh aIrOPUTMBI IESTEIFHOCTH B 3a/JaYHBIX CHUTYallHsX.

Ha ypoxax o0yuamouiero, pa3BHBAIOIIero KOHTPOJsS OTpabaThIBAlOTCS ACUCTBUS KOHTPOJI,
KOPpPEKIIMM ¥ OLIEHKH, a Ha YpOKax CHCTeMATH3alMu 3HaHMii (opMupyercs CrHocOOHOCTH K
CTPYKTYPUPOBAHHIO 3HAHUH.

Pa3BuTHe yMeHMii y ydJamiuxcsi MPUMEHSTH MOJy4YeHHbIC 3HAHMS Ha MPAKTHKE HAa YpOKax OWOJIOTHH
OyIleT OCYIIECTBIATHCS HA YPOBHSX CJI0KHOCTH:

O0s13aTeIbHBII YPOBeHb: JODKHBI YMETh BBIIONHATH BCE ydaliuecs, OyIeT JOCTHraThCs 3a CUeT
paboThI ydammxcsi BO BpeMs ypoKa.

IToBbIIEeHHBIH YPOBeHb: /IS yJaluXcs, KOTOPbIE XOTAT yriIyOUTh CBOM 3HAHUS, Oy/IET JOCTUTAThCS
3a c4yer Oojiee MHTEHCHBHOH Pa0OTHI yYalIMXCs BO BPEMSI ypoKa M pEIICHHUs 3a/a4 MOBBIIICHHOW
CJIOKHOCTHU.

MakcuMaJIbHBIN YPOBeHb: Ui y4alluXcs, KOTOPbIE XOTAT HAYYHUTHCS peHIaTh Ooyiee CIIOKHBIC
HEeCTaHJapTHHBIC 3a/1a4u, OyJIeT OCTHraThCs 3a CHUeT OoJiee MHTCHCUBHON CaMOCTOSATEILHON PabOTHI
y4aIuxcsi BO BHEYPOUHOE BPEMSL.

IIporpammoii mnpeaycmoTpeHo pabota Hax mnpoekTamu. Mmu yuamuecss OyayT 3aHUMaThCs B
cBOOO/IHOE OT YPOKOB BpEMsI B IPYyIIAX WIA UHAUBUAYAIBHO.

IIpenycMoTpeH pe3epB, KOTOpPbIi MOXXET ObITh MCIIONB30BaH JUIsl MPOBEACHUS KOPPEKLIMOHHBIX
3aHATUHN, KOHTPOJIBHBIX MO TEKCTY aIMUHUCTPALIMH IIKOJIbI, NI UHTEJUICKTYaJIbHBIX UTP U JIP.

1. INTAHUPYEMBIE PE3YJIbTATHBI U3YUEHUSA KYPCA BUOJIOT U

B pesynomame uzyuenusn yueonozo npeomema «buonozun» na ypoene cpeonezo (noinozo) oouiezo
00pa3zoeanusn 6bINYCKHUK HA Y2IYO1eHHOM YPOGHE HAYUUMCA:
— OIICHMBATh POJIb OMOJIOTMUYECKUX OTKPHITHI U COBPEMEHHBIX MCCIEI0BaHUN B Pa3BUTHH HAYKH U B

IIPAKTUYECKON JESITEIbHOCTH JIIOACH;

— OIIGHHMBaTh poOJib OuosoruM B (POPMHUPOBAHUM COBPEMEHHONM HAaydyHOW KapTHHBI MHDpA,
[IPOrHO3UPOBATh MEPCIEKTUBbI pa3BUTHS OMOJIOTUY;

— YCTaHaBJIMBaTh U XapaKTEPU30BaTh CBSA3b OCHOBOIIOJIATAIOMINX OMOJIOTMYECKUX MOHATUHN (KJeTKa,
OpraHmsM, BUJ, IKOcHcTeMa, Onocdepa) ¢ OCHOBOIMOJIATAIOIIUMHU TMOHATUSAMU JIPYTHX €CTECTBEHHBIX
HayK,

— OOOCHOBBIBaTh CHCTEMY B3IJISIZIOB Ha JKUBYIO NPUPOLY U MECTO B HEW 4YelloBeKa, MPUMEHS
OMoJIOTNYEeCKUE TEOPHUH, YUCHHUS, 3aKOHBI, 3aKOHOMEPHOCTH, MOHUMATh TPAHUIBI UX MPUMEHUMOCTH;
— TPOBOJUTH Y4eOHO-UCCIENOBATEIbCKYIO JEATENbHOCTh 10 OHOJOTMU: BBIABUIaTh TUIIOTE3BI,
IUTaHUPOBaTh paboTy, OTOMpaTh M MpeoOpa3oBBIBATh HEOOXOAMMYIO HH(OPMAIUIO, MPOBOAUTH
OKCIIEPUMEHTBI, HWHTEPIPETUPOBATh PE3YyNbTAaThl, JEJaTh BBIBOJbI HAa OCHOBE IOJIYYEHHBIX
pE3yJIbTaTOB;

— BBISIBJISITh U OOOCHOBBIBAThH CYIIECTBEHHbIE OCOOEHHOCTH Pa3HbIX YPOBHEW OpraHU3al[uM KU3HH;
— YCTaHaBIIUBAaTh CBSI3b CTPOCHUS U (PYHKIIUHA OCHOBHBIX OMOJIOTMYECKUX MAKpPOMOJIEKYJ, UX POJb B
nporeccax KJIeTOYHOIo MeTabosIn3Ma;



— pemaTh 3a7a4M Ha ompeeneHue nocieaosarenbHoctu HykineotuoB JJHK u MPHK, anTtukononos
TPHK, mnocnenoBareabHOCTH aMHUHOKUCIOT B MOJIEKyJe Oenka, NMpUMEHSs 3HAHUS O peakIusax
MaTpUYHOTO CUHTE3a, TECHETUYECKOM KOJI€, TPUHIMITE KOMIJIEMEHTAPHOCTH;

— Jle1aTh BBIBOJIbI 00 U3MEHEHUSIX, KOTOPhIE MPOU30MIYT B Mpolieccax MaTPUYHOIO CHHTE3a B CiIydae
M3MEHEHUS MTOCNIeI0BaTeNbHOCTH HyKIIeoTua0B JJHK;

— cpaBHHBATh (a3bl JEIEHUS KJIETKU; pelaTh 3aJaud Ha ONpeAeNiCHHEe W CpaBHEHHE KOJIMYEeCTBa
reHeTudeckoro marepuana (xpomocom u JIHK) B kiieTkax MHOTOKJIETOUHBIX OPraHU3MOB B Pa3HBIX
(hazax KJIETOYHOTO ITUKJIA,;

— BBIIBJISTh CYUIECTBEHHbIC NPU3HAKH CTPOCHMS KJIETOK OPraHU3MOB pa3HBIX I[ApCTB KUBOU
MIPUPO/IbI, YCTAHABIMBATH B3aUMOCBS3b CTPOCHUSI U (DYHKIIUI YacTell U OPraHOUI0B KIETKH;

— 00OCHOBBIBaTh B3aUMOCBSI3b IIACTUYECKOTO M SHEPreTUYECKOro 0OMEHOB; CPaBHUBATH MPOIIECCHI
IJIACTUYECKOTO U SHEPreTHYEeCKOro 0OMEHOB, MPOUCXOIAIINX B KIIETKAX JKUBBIX OpPraHU3MOB;

— OIpeAeNATh KOJIWYECTBO XPOMOCOM B KJIETKAX PACTEHHI OCHOBHBIX OT/EJIOB Ha Pa3HBIX 3Tamax
KU3HEHHOTO IUKJIA;

— CpaBHUBATh pa3HbIE CIOCOOBI Pa3MHOKEHUSI OPTaHU3MOB;

— XapaKTepu30BaTh OCHOBHBIE ATAIbl OHTOT€HE3a OPTaHU3MOB;

— pemaTh TEHETHYEeCKHE 3a/Ja4d Ha JUTHOPHIHOE CKpEIlMBaHUE, CIEIUIEHHOe (B TOM YHCIIEe
CLIEIUVIEHHOE C II0JIOM) HAacjeJO0BaHUE, aHAJIM3UPYIOLIEe CKpEIIUBaHWE, IPUMEHSAS 3aKOHbI
HAaCJEACTBEHHOCTH U 3aKOHOMEPHOCTH CLIETNIEHHOTO HACJIEI0BAHMS;

— pacKpbIBaTh NPUYUHBI HACJIEJCTBEHHBIX 3a00JIeBaHUN, apryMEHTHPOBATh HEOOXOIMMOCTH MeEp
MpeIyNpexIeHUs TaKUX 3a00IeBaHMUIA;

— BBIBIATHh NPUYUHBI U CYIIECTBEHHBIE MPU3HAKKM MOJU(PUKALUOHHOW U MYTAI[MOHHOM
W3MEHUYUBOCTH; 00OCHOBBIBATH POJIh H3MEHYMBOCTH B €CTECTBEHHOM M MCKYCCTBEHHOM OTOOpE;

— 00OOCHOBBIBATh 3HAUYEHHE pPa3HBIX METOJIOB CEJIEKIHMU B CO3[JAaHUH COPTOB DACTCHHUH, MOPOJ
YKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

— XapakTepu3oBaTh (GAKTOPHI (IBUIKYIIUE CUITBI) SBOIOIINN;

— XapakTepu30BaTh MPUUYMHBI U3MEHYMBOCTH U MHOT000paszusi BUAOB COIJIACHO CHHTETHUYECKOM
TEOPUH 3BOJTIOLINH;

— XapaKTepHU30BaTh MONYJSALUIO KaK €AMHUILY 3BOJIOLMH, BUJ KaK CUCTEMAaTHYECKYIO0 KaTErOpHIO U
KaK pe3yJbTaT 3BOJIOLUY;

— YCTaHaBJIMBATh CBA3b CTPYKTYPHI U CBOWCTB SKOCUCTEMBI;

— COCTaBJISATh CXEMBI MEPEHOCA BEIIECTB U SHEPTHH B SKOCUCTEME (CETH MUTAHUs), MPOTHO3UPOBATH
WX U3MEHEHHS B 3aBUCUMOCTH OT U3MEHEHHS ()aKTOPOB CPE/IbI;

— apryMEHTHUPOBaTh COOCTBEHHYIO TMO3HWIIMIO MO OTHOIICHHIO K DJKOJOTMYECKHUM TpobiieMaM U
MIOBE/ICHUIO B IPUPOJHON CPELE;

— 000CHOBBIBaTh HEOOXOIUMOCTh YCTOMYMBOTO Pa3BUTHUS KaK YCIOBHUS COXpaHeHUs Ouocdepsi;

— OIICHMBATh MPAKTUYECKOE M ATHYECKOE 3HAUYCHHWE COBPEMEHHBIX HCCIIEIOBAaHUI B OHOJIOTHH,
MEAHIINHE, YKOJIOTUH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OIEHKY;

— BBISIBIISITH B TEKCTE OMOJIOTMUECKOTO COJIEpKAHUS TPOOIIeMy U apryMEHTHPOBAHO €€ OOBSICHSTH;

— TPEACTaBIATh OWOJIOTHYECKYI0 HWH(GOpMallMI0O B BUAE TEKCTa, TaONMIbI, CXEMbl, rpaduka,
JTUarpaMMbl M JIEJaTh BBIBOJBI HA OCHOBAaHWH TPECTABICHHBIX JAHHBIX; MPE0OpPa30BBIBATh IpaduK,
TabJuIly, TUarpamMmy, CXeMy B TEKCT OMOJIOTUYECKOTO COAEepKAHUSI.

Boinycknuk na y2nyonennom yposne noayuunm 603MOHCHOCHb HAYUUMbCA:

— OpraHU30BbIBATh U MPOBOANUTH WHANBUIYAIBHYIO HCCIEIOBATEIbCKYIO IESTENbHOCTh IO OHOJIOTHU
(v pa3pabareiBaTh HMHIUBUAYAJIbHBIA MPOEKT): BBIIBUTATh THUIOTE3bl, IJIAHUPOBATH padoTy,
orOupaTh M  MpeoOpa3oBBIBATh HEOOXOMUMYIO HHGPOpPMAIMIO, IPOBOAUTH  AKCIIEPHUMEHTHI,
MHTEPIPETHPOBATh PE3yJIbTaThl, A€IaTh BHIBOJbI HA OCHOBE IMOJYYEHHBIX PE3Y/IbTAaTOB, MPEICTABIATh
IPOAYKT CBOMX UCCIICIOBaHMIA;



— TMPOTHO3UPOBATh TIOCIEACTBUS COOCTBEHHBIX HCCIEIOBAHUNA C YYETOM STHUECKUX HOPM H
9KOJIOTUYECKHUX TPeOOBaHMIA,

— BBIJEIATh CYLIECTBEHHBbIE OCOOCHHOCTH JKU3HEHHBIX LMKJIOB IPEACTABUTENICH Pa3HBIX OTAEIOB
pacTeHil ¥ TUIIOB )KUBOTHBIX; U300paXaTh LIUKJIbI PA3BUTHUS B BUJIE CXEM;

— aHaJIM3MPOBATH U UCIIOJIb30BaTh B PEIICHUHU Y4EOHBIX M MCCIIE0BATENBbCKUX 33124 MH(DOPMAIUIO O
COBPEMEHHBIX MCCIEA0BAHUSIX B OMOJIOIMH, MEIULIMHE U DKOJIOTUH;

— apryMEeHTHPOBaTh HEOOXOJAWMOCTh CHHTE3a €CTECTBEHHO-HAyYHOTO M COLHMOTYMaHHTapHOTO
3HaHUS B SM0XY MHPOPMALMOHHOW IUBUIN3ALIUY;

— MOJIEIMPOBATh U3MEHEHHE HKOCUCTEM IOl BIMSHUEM PA3IUYHBIX TPYNI (HaKTOPOB OKpPYKAIOIIECH
cpensl,

— BBUIBJIATh B IIPOLIECCE HCCIIEAOBATENILCKOM JIEATEIbHOCTH IOCIEICTBUS  AHTPOIOI€HHOIO
BO3ICHCTBUSL HA SKOCHUCTEMbI CBOEr0 PErvMOHa, MpeajaraTb CIOCOObl CHM)KEHUS aHTPOIIOT€HHOI'O
BO3/CHCTBUS HA YKOCUCTEMBI;

— HCIOJIb30BaTh MPHOOPETEHHBIE KOMIETCHUIUMH B MPAKTHYECKOW AEATEIHHOCTH M TMOBCEIHEBHOM
KHU3HH JIJIS1 TPUOOPETEHHsSI OIbITa NEeSTEIBHOCTH, MPEIIISCTBYIOMEH NpodecCHOHAIbHON, B OCHOBE
KOTOPO# JIE)KUT OMOJIOTUS KaK yueOHBIN IIpeIMeT.

PE3YJIBTATBI OCBOEHUA KYPCA BUOJIOI'HN

JlesitensHOCTh  00pa30BaTENBLHOTO YUpEXKJIEHUs: o0mero oOpa3oBaHus B OOy4YeHUH OHOJOTHH B
CpeIHEeH mKoJIe JoJKHA OBITh HAIIPaBJICHA Ha TOCTHXKEHUE O0yUYaAIOITUMHICS CIIETYIONTIX
JIMYHOCTHBIX Pe3yJibTaTOB:

1) peanu3anuio I THYECKUX YCTAHOBOK 110 OTHOIIEHUIO K OMOJIOTHYECKUM OTKPBITUSIM, HCCIICIOBAHUSAM
U UX pe3yJbTaTaM;

2) mpu3HaHUE BBICOKOM IIEHHOCTH >KU3HU BO BCEX €€ MPOSBICHUSIX, 3I0POBbS CBOETO U IPYTHX JIOACH,
pealn3alnio YCTAaHOBOK 3/I0pPOBOTO 00pa3a >KHU3HH;

3) chopMUPOBAHHOCTH MMO3HABATEIHHBIX MOTHUBOB, HAMPABJICHHBIX Ha MOJyYEeHHE HOBOTO 3HAHUS B
obnact OWONIOTMM B CBsI3U ¢ Oyaymied mnpodeccHOHANbHON AeITeThbHOCTHI0O WU  OBITOBBIMU
npoOieMaMu, CBSI3aHHBIMU C COXpaHEHUEM COOCTBEHHOTO 3/I0POBbSI U SKOJIOTUUECKON O€30MacCHOCTH.
MeTanpeaMeTHbIMU Pe3yJbTATAMHM OCBOSHHUS BBITYCKHUKAMHU CTapIlied MIKOJIbl 0a30BOTO Kypca
OMOJIOTUU SBJISIFOTCS:

1) oBnazeHNE COCTABIISIIONIUMHU HCCIIEAOBATEIbCKOM M MPOEKTHON ACSATEIBHOCTU, BKIIIOYAs YMEHHS
BHJIETb TPOOJEMY, CTaBUTh BOMPOCHI, BBIIBUTATh THIOTE3bI, JaBaTh OMPEACICHUS TOHSITHSIM,
KIaccupuIupoBars, HaOIIOIaTh, MPOBOAUTH OJKCHEPUMEHTHI, JENaTh BBIBOJBI M 3aKIIOYCHHS,
CTPYKTYypUPOBATh MaTepuai, OObSICHSITh, JOKA3bIBATh, 3aLIUIIATH CBOH HUJICH;

2) ymeHus paboTaTh € pa3HBIMM MCTOYHUKAMH OWOJOTMYECKON WHGPOpMAIUU: HAXOAUTh
OMOJIOTHYeCKyl0 MH(POPMAIUIO B Pa3IMYHbIX HCTOYHHMKAX (TEKCTe y4eOHHKA, HAyYHO-TIOMYISpPHOU
TuTepaType, OMOJOTUUECKHUX CIIOBAPSIX M CIIPABOYHUKAX ), AHAIM3UPOBATH M OLICHUBATh WH(OpMAITHIO,
npeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJHON (DOPMBI B JIPYTYIO;

3) cnocoOHOCTh BBIOMpATh IIEJIEBBIE M CMBICIIOBBIC YCTAHOBKH B CBOMX JICUCTBHUSAX M MOCTYIKaX IO
OTHOIIIEHHUIO K )KHBOW MPUPOJIC, CBOEMY 37I0POBBIO M 3JJOPOBBIO OKPYKAIOIITUX;

4) ymeHUs aJeKBAaTHO WCIOJb30BaTh PEUYEBBIC CPEACTBA IS AWCKYCCHMM M apryMEHTAIlMH CBOEU
MO3UIIMM, CPAaBHUBATh pPa3HblE€ TOUYKU 3PEHHUS, apryMEHTHPOBATh CBOIO TOYKY 3PEHHS, OTCTaUBaTh
CBOIO TO3HILIMIO.

IIpenmMeTHbIMH pe3yJbTaTAMM OCBOSHHUS BBIMYCKHUKAMU CTapIIed IIKOJBI Kypca OHOIIOTUU
0a30BOTO YPOBHS SIBIISIFOTCS:

1. B no3HaBaTe/ibHOM (MHTEJJIEKTYaJIbHOI) cepe:



® XapaKTepUCTHUKA COJEpXKaHUA OHOJOTMYECKUX TeOpHid (KJIETOYHasi, SBOJIIOLMOHHAS TEOpHUs
HapBuna); yaenus BepHanckoro o 6uocdepe; 3akoHoB MeHaemns, 3aKOHOMEPHOCTEH M3MEHYNBOCTH;
BKJIa/1a BBIJAIOIINXCS] YUEHBIX B pa3BUTHE OMOJIOTNYECKON HAayKH;

® BbIICICHUE CYIIECTBEHHBIX IPU3HAKOB OHOJOTMYECKUX OOBEKTOB (KJIETOK: PACTUTENbHBIX U
KUBOTHBIX, JOSIEPHBIX M SACPHBIX, IIOJOBBIX U COMATUYECKUX; OPIaHU3MOB: OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX; BHJOB, 3KOCHUCTEM, OWocdepsl) U MpoieccoB (0OOMEH BEHIECTB, Pa3MHOXKCHHE,
NICJICHUE KJIETKH, OIUIOAOTBOPEHUE, JIEWCTBUE MCKYCCTBEHHOIO M €CTECTBEHHOro 0TOOpa,
¢dbopmupoBaHrEe MPUCIIOCOOICHHOCTH, 00pa30BaHUE BHUJIOB, KPYTOBOPOT BEHIECTB W IMPEBpAILCHUS
SHEPTUU B IKOCHUCTEMAX U duocdepe);

® 00bsiCHEHHE POoJIM OMOJIOTUU B (POPMUPOBAHUHM HAYYHOI'O MHPOBO33PEHMS; BKJIaJa OMOIOIMYECKHX
Teopuil B (popMHpOBaHHE COBPEMEHHOH €CTECTBEHHO-HAy4YHOW KapTHHBI MHUPA; OTPHULATEIBHOTO
BIIMSIHUS QJIKOTOJIsl, HUKOTMHA, HADKOTUYECKUX BEILECTB HA PAa3BUTHE YEJIOBEKA; BIUSHUSA MYTarcHOB
Ha OpPTraHU3M YeJIOBEeKa, SKOJIOTMYECKUX (PaKTOPOB HA OPraHU3Mbl; IPUYMH BOJIIOLUHU, U3MEHIEMOCTH
BUJIOB, HAPYUICHUN Pa3BUTHUS OPTaHU3MOB, HACJIEICTBEHHBIX 3a00JI€BaHUM, MyTalluii, YCTOHYUBOCTH U
CMEHBI IKOCHCTEM;

® [IpUBEJCHHUE J0KA3aTeNbCTB (apryMEeHTalMs) €IMHCTBA >KMBOM W HEXUBOM HPHUPOABI, POACTBA
KUBBIX OPraHU3MOB; B3aUMOCBSI3€H OPraHU3MOB U OKPYKaIOILEH CpeJibl; HEOOXOAMMOCTH COXPaHEHUS
MHOT000pa3us BUIOB;

® yMEHHE [0JIb30BaThCs OMOJIIOrNYECKON TEPMUHOJIOTHUEH U CUMBOJIMKOM;

® PEIICHHE IEMEHTAPHBIX OMOJIOTUYECKUX 3a/1a4; COCTABJICHHE 3JIEMEHTApHBIX CXEM CKPELIUBaHUA U
CXE€M IIepeHoca BELIECTB U SHEPIUH B SKOCUCTEMAX (LIeNH MUTaHUs);

® onucaHue oco0eil BUJI0B 110 MOP(HOIOTHIECKOMY KPUTEPHUIO;

® BBIABJICHUE HW3MEHUMBOCTH, MPUCIOCOOJIEHUH OpraHu3MOB K cCpele OOMTaHUs, HCTOYHUKOB
MyTareHOB B OKpY»Kawllel cpene (KOCBEHHO), aHTPOIOTE€HHBIX HM3MEHEHHUH B JKOCUCTEMax CBOEH
MECTHOCTH; U3BMEHEHUH B 3KOCHCTEMaX Ha OMOJIOTMYECKUX MOJIENSIX;

® cpaBHEHHE OMOJIOrMYECKHX OOBEKTOB (XMMHUYECKHMH COCTaB TeNl KXUBOM M HEKHUBOM MPHUPOJIBI,
3apoJIbIllIa YEJI0BEKa U APYTUX MIIEKONUTAIOIINX, IPUPOIHBIE SKOCUCTEMBI U arpOIKOCUCTEMBI CBOEH
MECTHOCTH), TIPOLIECCOB (E€CTECTBEHHBIH W HCKYCCTBEHHBIH 0TOOp, mMonoBoe M Oecroioe
pasMHOXeHHe) U (OpMYITHMPOBKA BHIBOJIOB HA OCHOBE CPABHEHUS.

2. B 1EHHOCTHO-OPUEHTALMOHHOI c(epe:

® aHaNu3 M OILIEHKa pAa3JIMYHBIX THUIOTE3 CYHUIHOCTH JKU3HM, IPOUCXOXKICHHUS dYeloBeKa H
BO3HHUKHOBEHHUS KM3HU, INI00AJTBHBIX 3KOJOTMYECKUX MPOOJIeM M MyTed UX pelleHus, MOoCIeICTBUN
COOCTBEHHOW JEATENIbHOCTH B OKpY’Karolllell cpeje; OMONIOruueckoil MHpopMalum, noixydaeMoil us
pa3HbIX UCTOYHHUKOB;

® 0OIIEHKA ATUYECKHUX aCIEKTOB HEKOTOPBIX MCCIEIOBAHUHM B 001aCTH OMOTEXHOJIOTUH (KJIIOHUPOBAHHE,
HCKYCCTBEHHOE OIUIOIOTBOPEHUE, HAIIPABICHHOE U3MEHEHNE FeHOMA).

3. B cepe TpyaoBoii 1eATEIbHOCTH:

® OBJIaJICHHE YMEHUSIMU M HaBBIKAMHU [TOCTAHOBKH OMOJIOTMYECKHX SKCIIEPUMEHTOB M OOBSICHEHUS UX
pE3yJIbTaTOB.

4. B cdepe pusnyeckoi 1eATeIbHOCTH:

® 00OCHOBaHHE U COONIIOJIeHHE Mep MPO(UIAKTUKH BUPYCHBIX 3a00JI€BaHMM, BPEIHBIX NPUBBIUEK
(xypeHue, ynorpeOaeHHe aJKoroisi, HapKOMaHHsl ); IpaBWJI TOBEACHUS B OKpYXKaroIlel cpere.

1.2. Cucrema olleHKH NJIAHMPYEeMbIX pe3yJabTaToB.

CpeIlCTBOM AOCTUKCHUSA ITUX PE3YJbTATOB SIBJISIETCH:
— cucTeMa 3aJJaHuil y4eOHUKOB;
— Mpe/ICTaBJIEHHAas B yueOHHUKAX B SIBHOM BHJI€ OpraHU3alys MaTepraa 1o NpUHIUITY MUHIUMAKCA;



— HCHOJIb30BAHUE COBOKYITHOCTH TEXHOJIOTHH, OPUCHTUPOBAHHBIX HA PA3BUTHE CAMOCTOSITCIIBHOCTH U
KPUTHYHOCTH MBIIIICHHUS: TEXHOJIOTUS MPOOJIIEMHOTO JHaiora, TEXHOJIOTUS MPOAYKTUBHOTO YTCHHUS,
TEXHOJIOTHUS OICHUBAHUSI.

Memanpeomemnbimu pe3ynpTaTraMu  u3ydeHHs Kypca «buonorus» sBisercs (popmupoBaHue
YHUBEpCaIbHBIX yueOHbIX nericTBuil (Y'Y []).

Pecynamuenvie YY/I:

- CaMOCTOSITEIBHO 0OHapydicueames M GOPMyIUPOBATH YUSOHYIO MTPOOIEMY, ONPEACTATh el yueOHOU
JeSITEIIBHOCTH, BBIOMPATh TEMY MPOCKTA;

- 6vl08UecamMb BEPCUU peIIeHUs MpoOJIeMbl, OCO3HABaTh (M HMHTEPIPETUPOBATH B ClIydae
HE0OXOIMMOCTH) KOHEUHBIM pe3yNbTaT, BBIOMPATh CPEICTBA JOCTHKEHUS LENU U3 MPEIOKEHHBIX, a
TaKXe UCKaTh UX CAMOCTOSITEIbHO;

- cocmasname (MHAUBUIyabHO WU B TPYIIIE) IJIaH petleHus mpoOaeMbl (BBIIOJIHEHUS TPOEKTa);

— paboTas 1o IaaHy, ceepsims CBOU JEUCTBUSA C LENbIO U, IPU HEOOXOAUMOCTH, UCIIPABIATH OLIMOKH
CaMOCTOSITENIbHO (KOPPEKTUPOBATh ILJIaH);

— B INAJIOTE C YUUTEJIEM COBEPULEHCMBO8AMb CAMOCTOSITEILHO BbIPAOOTAHHBIE KPUTEPUH OLIEHKH.
CpenctBoM (hopMUPOBaHHS PETYISATHBHBIX Y Y [ CiTy’)KaT TEXHOJIOTHS IPOOJIEMHOTO AWAJIOTa Ha ATare
M3y4YeHUs HOBOTO MaTepHaia U TEXHOJIOTHS OLICHUBaHUsI 00pa30BaTEIbHBIX JOCTHKEHUH.
Ho3nasamenvnovie YY/[:

— AHAMU3UPOBAMD, CPABHUBAMD, KIACCUPUYUPOsamb U 0000ujamb GaKThl U IBJICHUS;

— ocywecmensams CpaBHEHHUE, KIACCH(PUKAIUIO, CAMOCTOSTENIbHO BbIOMpas OCHOBAaHUS U KPUTEPHUH
JUIS YKA3aHHBIX JIOTHYECKHUX OIEpalHii; CTPOUThH KiIaccu(PUKAIUIO MYTEM AUXOTOMUYECKOTO JeNICHUs
(Ha OCHOBE OTPHIIAHUS);

— cmpoumsb JIOTUYECKH OOOCHOBAaHHOE pacCyXKIEHHME, BKIIIOYAIOIIEE YCTAHOBJIEHHE NPUUMHHO-
CIICICTBECHHEIX CBS3CH;

— COCTaBISITh TE3WCHI, pa3IM4YHbIE BHUABI IUIAHOB (TPOCTBIX, CIOXHBIX). IIpeoOpa3oBeiBaTH
MH(OpPMALIHIO U3 OAHOIO BUJA B Ipyroi (TaOauIly B TEKCT);

— 8bIYUMbIBAMb BCE YPOBHU TEKCTOBON MH(OPMAIUH.

— ymemb onpedensimb BO3MOXKHbBIE HCTOUYHUKU HEOOXOIMMBIX CBEIEHUH, NPOU3BOAUTH MOUCK
nHpOpMalNH, AaHATU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTb.

— TIOHUMasl TO3UIHUI0 JAPYroro 4YeloBeKa, pasiuuams B €ro pedyd: MHEHHe (TOYKy 3peHus),
JI0Ka3aTeNIbCTBO (apryMeHThI), (akThl; THNOTE3bl, /11 3TOro0 CaMOCTOSITENIBHO HCIIOJIb30BATh
pa3iauyYHble BHJBI YTEHHs (M3ydarollee, MPOCMOTPOBOE, O3HAKOMUTENIbHOE, MOMCKOBOE), MPUEMBI
CJIyILIaHUS.

— caMoOMy c030aéamb UCTOYHUKU MH(POPMAIMK Pa3HOTo TUIA U JJIS Pa3HbIX ayAUTOPUM, COONIOAATH
MH(GOPMALMOHHYIO TUTHEHY U NpaBuiia MH(POpMaIMOHHON 6€3011aCHOCTH;

— yMemb UCNnoIb306amb KOMIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJOTMU KaK MHCTPYMEHT JIs
JOCTHIKEHHSI CBOMX Iiesiell. YMeTh BBHIOMpaTh a/leKBaTHBIE 33]au€ WHCTPYMEHTAJIbHbIE MPOrPaMMHO-
anmnapaTHbIE CPEJICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus no3HaBaTelnbHbIX YY]l ciyxar y4eOHBIH MaTepuand U MpexJe BCEro
MPOIYKTUBHBIE 3aJJaHUs yueOHMKa, TO3BOJISIIOIINE IPOABUTATHCS MO BCEM LIECTH JTMHUSIM Pa3BUTHSL.
Kommynuxkamugnoie YY/I:

— CAMOCTOSTEIILHO 0p2anu306bi6ams yieOHOE B3aUMOACHCTBHE B IPYIIIIE;

— OTCTauBasi CBOIO TOUKY 3PEHHUS, NPUBOOUMb ApeyMeHMbl, TTONTBEPKAas NX (haKTaMH;

— B TUCKYCCUH yMemb 8blO8UHYMb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbBCA K CBOEMY MHEHUIO, C IOCTOMHCTBOM APU3HABAMb OIIUOOYHOCTH
CBOETO MHEHUS (€CITK OHO TAKOBO) ¥ KOPPEKTUPOBATH €T0;

— TMOHUMas TMO3ULIMI0 JPYroTo, paziuiyams B €r0 pedd: MHEHHE (TOYKY 3pEeHHs), JA0Ka3aTelbCTBO
(aprymenTsl), GakThl; THTIOTE3bI, aKCHOMBI, TEOPUH;

— yMemb B3TIISTHYTh HAa CUTYAIMIO C MHOW TIO3HUIIUHN H 00208ApUBamsCsi ¢ JTFOAbMU WHBIX TTO3HIINH.



Cpeocmeom  ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y]l coyKaT TEXHOJIOTHS MPOOJIEMHOTO JHMajora
(moOyXmamuii W MOABOAAIIMK JUANOr) W OpraHu3ais padoThl B MajbIX TPYIIax, TaKXKe
HCIIOJIb30BaHUE Ha YPOKAX 3JIEMEHTOB TEXHOJIOTHH IMPOTyKTHBHOTO YTCHHS.

JJ1s oueHKH nmpeMeTHBIX Y4eOHbIX TOCTHKEHU 00yYAI0IIUXCS UCIIO0JIb3YeTCsl:

1. BxoaHO# KOHTPOJIb B BU/IE AUATHOCTUYECKUX aIMUHUCTPATUBHBIX CPE3OB.

2. Texkyummii KOHTPOJIb B BUJIC CAMOCTOSTEIBHBIX pabOT.

3. TemaTH4eCcKHil KOHTPOJIb B BUJC KOHTPOJIBHBIX (TPOBEPOUYHBIX padoT).

4. TIpoMeskyTOYHAS ATTECTAIUSI IPOBOJUTCS B BUJIC UTOTOBOM KOHTPOJIBHOU PabOThI 10 OKOHYAHHUH
M3Y4YEHUsI OCHOBHOT'O MaTepuaa.

HucrpymMeHTapuii 1Jisl OeHUBAHUS Pe3YJILTATOB ( KDUTEPUHU OIICHUBAHHUS JCATCIBHOCTH)
1.0ueHka y4yeOHBIX TOCTHKEHUN 00Y4aroIUXCsl MPOU3BOAUTCS C YUETOM LieJei TEeKyIero, 3TalHOro
Y UTOTOBOTO MEJarorn4eckoro KouTpoJis o [Iporpamme yuebHoro npenmera «buonorus»

OtmeTka TpeboBanus
S — TIOJIHO PacKphITO COJEpXkKaHKUEe MaTepuaa B 00beMe porpaMmbl;
(oTmumo) | YETKO U MPABUJILHO JaHbl ONPENEICHHS U PACKPBITO COAEpKaHUE MOHITHIA; BEPHO

HCIIOJIb30BAaHbl HAYUYHBIC TCPMUHBI;
— U J0Ka3aTCJIbCTBA UCIIOJIb30BAHBI PAa3JIMYHBbIC YMCHUS, BBIBOIbI U3 Ha6J'IIOI[6HPII>i " OIIBITOB,

— OTBET CaMOCTOHTeHLHLIﬁ, HCII0JIb30BAHbI PAHECC HpI/IO6peTeHHI>Ie 3HaHUA.

4 — PAaCKPbITO OCHOBHOC COACPIKAHNC MaTCpHaJia,

(XOpOIHO) — B OCHOBHOM IIPaBUJIbHO AaHbI OIIPEACICHUA MMOHSATUH M UCIOJIE30BaHbI HAay4YHbIC TCPMUHBI;
— OTBCT CaMOCTOATCIIbHBIN,

—OIIpcacICHUsA MMOHATHH HCIIOJHBIC, JOMYIICHBI HE3HAUYUTECIIbHBIC HAPYIICHU A
OCJICA0BATCIbHOCTH HU3JIOKCHHA, HeOOJIbIITE HETOYHOCTH IIpU UCII0JIb30BAHUH HAYYHBIX

TEPMHUHOB WJIH B BBIBOJIaX U 000OIICHHSIX U3 HAOIIOCHHIA 1 OTIBITOB

3 — YCBOCHO OCHOBHOC COACPKAHUC y‘IC6HOFO MaTtcepuajia, HO U3JI0KCHO (bpaFMCHTapHO, HC

BCer/a Mocie10BaTebHo;
(ymoBneTBo-

pI/ITeJ'IBHO) — OIPECACIICHUA MOHATHU HCAOCTATOYHO YCTKHUC,

— HE UCIIOJIL30BaHbI B KAYECTBE JOKA3aTENLCTBA BLIBOALI K 0000IIEHNS U3 HAOIIOAEHUN 1
OTIBITOB WJIH JIOTYIICHBI OMIMOKH MTPH UX U3JI0KECHUU;

— JIOTYIIEHBI ONTMOKK U HETOYHOCTH B UCTIOJL30BAHUH HAYYHOU TEPMUHOJIOTHH, ONIPEIeICHUN
MOHATHH

2 — OCHOBHOC COACPIKaHNC y‘{C6HOFO MaTepualia HC PACKpPLITO, — HC JaHbl OTBCTHI HA

(HEyMOBIET | peromorarenbHble BOIPOCHI YUUTEIS;
BOPUTEIBHO)

— JOMMYIICHBI Fp}/6ble OIITNOKY B OIIpCACICHUHA HOHHTHP'I, IIPpU UCII0JIb30BAHUH TCPMUHOJIOTUH.

2.Kpurtepuu olieHKH TeCTOBBIX 3aJaHUI 110 OMOJIOTHH C TOMOIIbI0 KO3 duienta ycoenus K
K= A:P, rne A — 4ncio npaBWIBHBIX OTBETOB B TecTe, P — oOmiee uncno oreeToB O

OrmeTka Koadpumment K
«5» 0,85-1

«4» 0,65-0,84

«3» 0,45-0,64

«2» Meunsbmre 0,4




3. Kpurepuu orieHMBaHUs BBHITTOJTHEHHUS MPAKTHYECKHUX (J1a00paTOPHBIX) padoT 1o OUOJIOTHH:

OTrMmeTKa

TpeboBanus

5

(oTIHIHO)

— [IpaBuibHO ONpEENNII LI OIBITA U BBIMOJHWI pabOTy B OJHOM 00BeMe C OO0 ICHIEM
HE00X0IMMOH TOCIIE0BATEILHOCTH MTPOBEACHUS ONBITOB U M3MEPEHHUH.

— CaMOCTOATENBHO U pallMOHAIBHO BRIOpAJ ¥ MOATOTOBWII JUIsl ONIbITa HEOOX0AUMOE
o0opyioBaHMe, BCE OMBITHI IPOBEJ B YCIOBUSIX U PEKUMaX, 00€CIEUNBAIOIINX MTOJyIeHUE
pe3yIbTaTOB U BHIBOJIOB C HAMOOJIBILEH TOUHOCTHIO.

— HayuyHo rpaMoTHO, TOTUYHO omucan HabIroIeHus 1 c(hopMHUpOBaJT BBIBOJIBI U3 OMbITa. B
MPEICTaBICHHOM OTYETEe MPAaBUIILHO U aKKYPaTHO BBITIOJHUII BCE 3aIlIMCH, TAOJIMIIbI, PUCYHKH,
YepTexkH, rpaduKu, BEIUUCICHUS U CIEJIal BEIBOIBL.

— [IpaBUJIbHO BBITIOJHWII @HAJIU3 TTOTPEIIHOCTEH.

— IlposiBisieT opraHn3aluOHHO-TPYOBbIE YMEHUS (MTOAEP)KUBACT YUCTOTY pabodero Mecra u
MIOPSIIOK Ha CTOJIE, SKOHOMHO HCTIONB3YET PACXOJHbIE MAaTepHAIIbI).

— DKCIIEPUMEHT OCYLIECTBIISIET O IUIaHY C YUE€TOM TEXHHKH O€30MIaCHOCTH U MpaBUi paboThI ¢
MaTepHaIaMu U 000pyTOBaHUEM.

4

(xopor10)

-OmBIT IPOBOAMI B YCIOBHAX, HE 00ECTICUNBAIOIINX JOCTATOYHOW TOYHOCTH U3MEPEHHIH.

— Bb110 HonyIieHo aBa — Tpu HepoueTa WK 0osee oJHOM rpy0oii omMOKK U OAHOTO HeJAoYeTa.
— DKCTIEpUMEHT MPOBEJICH HE MOJHOCTHIO MU B OMTMCAHUK HAOJIOICHUH U3 ONbITA YYECHHUK
JIOTTYCTHUII HETOYHOCTH, BBIBOJIBI CJIEJIaJl HETIOJIHbIE

3
(ymoBneTBo-
PHUTEJLHO)

— IIpaBuiibHO ompeenu Lelb OMNbITa; pabOTy BBHIOJIHIET NIPABUIBHO HE MEHEE YeM
HAIOoJIOBUHY, OIHAKO OOBEM BBIIIOJTHEHHOMN YaCTH TaKOB, YTO MO3BOJISIET HOIYUYUTh IPaBUIbHBIC
pe3ysbTaThl U BHIBOJIBI IO OCHOBHBIM, IPUHIMITHAIBHO BaXKHBIM 3a7jauyaM paOoThI.

— [Ton6op ob6opynoBanus, 00EKTOB, MATEPHAJIOB, a TAKkKe PabOTHI IO HAYAITy OTBITA MPOBEJ C
MIOMOIIBIO YUUTEJIS; WIIK B XOJ1€ IIPOBEJICHHUS OIbITA U N3MEPEHUI ONbITa ObUIN JTOMYILEHBI
OMOKY B ONIMCAHUU HAOMIOeHNH, (HOpMYIMPOBAHUY BBIBOJIOB.

— OmnBIT IPOBOIWIICS B HEPALMOHAIBHBIX YCIIOBHSIX, YTO IPUBEIIO K MOJYYSHHUIO PE3YIIBTATOB C
Oo0JIbLIIeH NOIPEIIHOCTBIO; MU B OTYETE ObUIN JOMYIIEHBI B O0IIEH CII0XKHOCTU He Oojiee ABYyX
omuOO0K (B 3aMUCAX SIUHHII, U3MEPEHHSIX, B BBIYUCIEHUSX, TpadrKax, TaOInIaxX, CXeMax,
aHaJIM3€e MOTPELIHOCTE! H T.J1.) He MPUHLIMIHAIBHOTO JUIsl JaHHOM paboThl XapakTepa, HO
MOBJIMSIBIIMX Ha Pe3yJIbTAT BHIIIOJHEHNUS; HE BBINIOJIHEH COBCEM HJIM BBIIIOJIHEH HEBEPHO aHAIIN3
MOTPEIIHOCTEM.

— Jlomryckaet rpyOyto omuOKy B X0Jie dKCTIepuMeHTa (B 00bsICHEHNH, B 0(hOpMIIeHIH paboThI, B
COOJIIOJICHNH TTPaBHJI TEXHUKH O€30IIaCHOCTHU MpH paboTe ¢ MaTepuanaMu U 000pyA0BaHHEM),
KOTOPast UCTIPABJISETCS 110 TPEOOBAHUIO YUUTEIIS.

2

(HeymoBueT
BOPHUTEIIHHO)

— He ompenenu caMoCTOATEIHHO TENb OTBITA: BHITOIHWII PabOTy HE MOJHOCTHIO, HE
MOJTrOTOBWII HY)KHOE 000py10oBaHKE 1 00BEM BBITIOIHEHHOH YacTh padOThl HE IO3BOJISIET
c/IeNaTh MPaBUIIBHBIX BBIBOJIOB.

— OmnbIThI, U3BMEPEHUS, BEIUUCIICHHSI, HAOTFOICHHSI TPOU3BOIMIINCH HEITPABUIIBHO.

— B xoze paboTsl 1 B 0TYETE OOHAPYKUIIMCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEYCHHBIC B
TpeOOBaHUIX K OLIEHKE «3».

— JlommyckaeT nBe (1 Oonee) rpyOblie OMTUOKY B X0J1¢ DKCIIEPUMEHTA, B 00bSICHEHUH, B
odopmiteHnn paboThI, B COOMIOACHNN TIPABUII TEXHUKH O€301IaCHOCTH TIpH padoTe ¢
BEIIECTBAMH U 000PYZIOBaHHEM, KOTOPbIE HE MOXET UCIIPABHUTH JaXKe 10 TPEOOBAHUIO YUUTEIIS.

4. Kpurepun onieHMBaHMsI pe)epaToB HCCIEA0BATEIBLCKUX padoT

OtmeTka Odopmnenue Conepxanue PeueBoe I'pamoTHOCTB
pedepara pedepara odopmieHne
5 1. TuTynbHBIA TUCT 1. Conepxanue 1. Hanucan Homyckaercs: onHa

o(opmIIeH B paboThI MOJHOCTHIO MPaBUIIbHBIM oporpadpuueckas.

(OTIHO) | ¢ rpercrRm ¢ COOTBETCTBYET TEME. | JINTEPaTypHBIM Wnu onHa
TpeOOoBaHUAMHU 2. dakTHyeckue SI3BIKOM U NYHKTYyallMOHHAs,
2. Hanmuuue miana OLTHOKHU CTUIIMCTHYECKU WU OJTHA
3. B Tekcre nmeroTcs OTCYTCTBYIOT. COOTBETCTBYET rpamMmaTudecKkas




CCBUIKH Ha aBTOPCTBO
4. Hannuue cnmcka
HCIIOJIb30BaHHOM
JUTEPATYpPHI B
COOTBETCTBHU C

3. CTpoliHblii Mo
KOMITIO3HUIINH,
JIOTUYHOE U
MOCJIEI0BATEIILHOE B
HU3JI0’KEHUHU MBICIICH.

COZIEPIKaHUIO.
2. B pedepare
JIOIYCKAeTCs
HE3HaA4YUTCIIbHAas
HETOYHOCTH B

omrnoka

TIpaBHJIAMHU 4. O6bem pedepara | coaepkaHuu u 1-2
oubnmorpadun 10- 12 nucroB pEUEeBBIX HEOYETa
4 1. OdopmieHue B 1. Conepxxanue 1. Harucan Homyckatores:
OCHOBHOM paboThl B OCHOBHOM MPaBUIIbHBIM 2 opdorpaduueckue,
(xopomo) COOTBETCTBYET COOTBETCTBYET TEME€ | JUTEPATyPHBIM Wi 2
TpeOOBaHUSIM, HO (umeroTes SI3BIKOM U NYHKTYallMOHHBIE,
HapyIIeH OJIMH U3 4-X | He3HAYUTEIIbHbIC CTHJIUCTUYCCKH wi 1
MyHKTOB TPEOOBaHWMA. | OTKJIOHEHUS OT TEMbI) | COOTBETCTBYET opdorpadudeckas u
2.Conepxanue COZICPKAHUIO. 3 MyHKTyallMOHHBIE
JIOCTOBEPHO, HO 2.10CTOBEpHO: 2-3 | OIMOKH, a TaKkxKe 2
UMEIOTCSI €IMHUYHBIE | HETOYHOCTH B rpaMMaTH4ecKue
daxTHuecKue COJIEpKaHUU, HE ommnoOKu
HETOYHOCTH. Oosee 3-4 pedeBbIX
3.Nmerotcs HEJI0YETOB
HE3HAYUTEIbHBIC
HapyIICHUs
MOCJIEeI0BATEIBHOCTH
B U3JI0’KEHUH MBICIIN
3 1. Opopmnenue He 1. PackpsiBaercs 1. Ctunb paboThl Homyckatores: 4
COOTBETCTBYET BBIIIIE TeMa, B IIeJIOM JIaH OTIIMYACTCA opdorpaduueckue u
(ynoserso- HePEYHCIIEHHBIM OJIHOCTOPOHHUI UJIM | €UHCTBO M, 4 MyHKTyallMOHHBIE,
PUTEIILHO) TpeOOBaHUSM. HEI0CTaTOYHO oOHapy KUBaeTcs w3
MOJIHBIN OTBET Ha BJIaJICHUE opdorpadudeckue u
TEMY. OCHOBaMH 5 MyHKTYyaIMOHHBIX
2. JlonmymieHsr NUCHMEHHOHW pe4r. | OMMUOOK, UK 7

OTKJIOHEHUSI OT TEMbI
WIIN UMEIOTCS
OTJeNIbHBIE OIIMOKY B
U3JI0KCHUHU
(haKkTUYECKOTO
MaTepuara.

3. JonyuieHsl
OT/JeINIbHBIE
HapyIICHUS
MIOCJIEI0BATEILHOCTH
U3JI0KECHUS

2. Jlomyckaercs: He
OoJiee 4 HEOYETOB
B COJIEpKaHUH U 5
pEUEBBIX
HEI0YETOB

NYHKTYaIMOHHBIX
OIIMOOK MPHU
OTCYTCTBUH
opdorpadpuueckux
OIINOOK.

2. Cogep:xanue y4e0OHOI0 mpeaMera, Kypca
Onucagye MecTa y4eOHOro npeaMera B y4eOHOM IJIaHe.

Kypcy Owomormm Ha CTylmeHHM cCpemHero o01mero o0Opa3oBaHHUS MPEIIIECTBYET Kypc OHOJIOTHH,

BKJIIOYAIOIIUI 37IeMEHTapHbIE CBEJIEHUsI 00 OCHOBHBIX OHonornyeckux oowvekrax. Copepxanue Kypcea

OHMOJIOTUM B OCHOBHOH IIIKOJIE

CIIYKUT OCHOBOM  IIs HN3YUCHUA O6IJ_II/IX OMOJIOTUYECKUX

3aKOHOMEPHOCTEH, TEOPHii, 3aKOHOB, TUTIOTE3 B CTApILEH MIKOJe, rae 0oco0oe 3HaueHHe MpuoOpeTaroT

MHUPOBO33PEHUYECKHE, TEOPETUYECKHE MOHATHA. TakuM o0Opa3oM, colep)kaHHe Kypca OHOJIOTHH B




cTapIie mkosie 0oJiee MOJHO PACKPHIBACT OOIIHME OMOTOTHYECKUE 3aKOHOMEPHOCTH, TTPOSIBIISIOIIUECS
Ha Pa3HbIX YPOBHAX OPTaHU3ALUU KUBOU MPUPOIBI.

KonnyecTtBo WacoB, 0TBOJMMOE Ha M3y4eHHE OMOJOTMM B CTapIIei INIKOJIE, 3aBHCUT OT Yy4eOHOro
IUTaHa, YTBEPKAEHHOTO 00pa3oBaTeNbHOM opranu3anueil. Jlannas paboyast mporpaMMa paccuuTaHa Ha
MPOBEJICHUE 3 YacOB KJIACCHBIX 3aHSATUN B HEJENIO MPU W3YYEHUHU MpeaMeTa B TeueHue aByx jet (10 u
11 xmaccsl). O0miee uynciao yueOHbIX 9acoB 3a 2 rojia ooydeHus coctapiseT 204 4, u3 Hux 102 4 (3 u B
Henento) B 10 xmacce, 102 v (3 u B Henento) B 11 xmacce. Kypcy Ouosioruu Ha CTYNEHH CPEIHETO
o0miero oOpa3oBaHus MPEALIECTBYET Kypc OHOJOTHH, BKJIIOYAIOMIMNA AJIEMEHTapHbIE cBeneHus o0
OCHOBHBIX Omosorndeckux obObekrax. ConmepkaHue Kypca OMOJOTHM B OCHOBHOW IIKOJIE CITY)KUT
OCHOBOHM Uil M3y4eHHUs OOHMX OHMOJOrMYECKHX 3aKOHOMEPHOCTEH, TEOpHid, 3aKOHOB, THIIOTE3 B
cTapIueil mkose, rae ocodboe 3HauYeHHE NPUOOPETAIOT MUPOBO33PEHUYECKUE, TEOPETUIECKHE MOHSATHS.
Takum oOpazom, conepkaHue Kypca OHMOJOTHM B CTapIieil IKoie Oojiee MOJHO PAacKpBIBAET 00Iue
OMOJIOrMYeCKHEe 3aKOHOMEPHOCTH, NPOSBISIONIMECS Ha pPa3HBIX YPOBHSAX OpraHu3alud >KUBOU
MIPUPOJIBIL.



2.1 Conep:xanue yueOHOro Matepuasa no ouosornu 1jasa 10 kiaacca ¢ ykazanueMm (GpopM OpraHu3anum 3aHATHA U XapaKTePUCTUKHU
OCHOBHBIX BU/I0B /1eAIT€JILHOCTH 00y4aroIuxcs.
Kypc «buosiorus» paccuntas Ha 102 yaca, 3 yac B He/Iem0, MaTepuall pas3zelieH Ha 4 pa3zaena

No | IlepeueHb u Ha3BaHUE Conepxanue y4eOHOH TeMBbI @DopMbl OPraHu3aluM 3aHATHI | XapaKTepUCTHKA OCHOBHBIX BU/0B 1€ATEJILHOCTH OcHoBHBIC
pasjeiia, TCMbI NPaKTHKA KOHTPOJIb yuyeHuka. Ilnanupyemsblie pe3yJbTaTbl H YPOBEHb HanpaBJIeHUS
yYCBOCHHUS BOCIUTATEILHOM
< | = (H) -Ha HEOOXOAMMOM YpOBHE, AeATeJIbHOCTH
E g g (IT)-Ha MOBEIIEHHOM YPOBHE,
. = ‘g S (M) — Ha MaKCHMAaJTbHOM YPOBHE;
S o s | = a TpYIIbl METAPEIMETHBIX U IPEAMETHBIX AEHCTBUM:
s = g = 2 = JI-nuunocTHbIX; [I-n03HaBaTENbHBIX,
ol | 8 X z E 5| o K-koMMyHUKaTUBHBIX, P-perynsiTUBHBIX,
Sl gl 8| 2|l g| 2| &| g | Up.- npeamernbix)
Rl =l RIE|l s E|len| =
PA3AEJI I. MPOUCXOXKAEHUE U HAUYUAJIBHBIE DTAIIbI PASBBUTUS )KU3HU HA 3BEMJIE (12 HACOB)
I'naBa 1. Muoroo6pasue ;xuBoro Mmupa. OCHOBHbIE CBOIiCTBA KUBOI1 MaTepuu (5 4acoB)

1 BBenenne — 1 yac buonorust — Hayka 0 )KMBOM MUpE. 3 13 |- - - - - - Bbuienats cyimecTBeHHble cBoicTRa x)uBoro (H). [TarpuoTuyeckoe
Bsenenue. buonorus kax [Ipu3Haku KUBOTO: KIETOYHOE OOBACHITE UX B3aUMOCBs3b U 3HaueHue (I1). BOCIIUTaHHUE.
HayKa; IpeaMeT, 3a1a4u 1 CTpoeHHe, 0OMEH BELIECTB U OOBACHSITH MPUYHMHBI TPUCIIOCOOICHHOCTH KUBBIX JyxoBHO-
METO/IbI U3yUYEHUS B MpeBpaleHue YHEPTUH, opranu3moB (M).Belenars cymecTBeHHbIE IPU3HAKA | HPABCTBEHHOE
ouomoruu pa3pakuMoCTh ,FOMEOCTAa3, POCT, ctpoerus (H) u xmuenestenprocTr(IT) OCHOBHBIX BOCITUTAHUE.

pa3BUTHE, BOCIIPOU3BEACHHUE, LAPCTB JXUBOH NpUpoAbl. OOBSICHAT PO OMOJIOTHH B | DCTETHUECKOE
Tema 1 «YpoBHH JIBUKEHHE, afanTalus. MPaKTUYECKON JEsITeIbHOCTH JHOACH BOCITUTaHHE.

OpraHU3alMH KHBO YpoBHM OpraHU3aLUH >KUBOK (H).XapakrepuzoBats (H) 1 mpuMeHSITh Ha IPaKTHKE ennoctu
MaTepum» (2 4aca) MIPUPOJIBI (IT) Hay4HBIE METOMBI TS PEUICHUS ONOJIOTHYSCKUX Hay4yHOTO
3a1a4y. CpaBHMBATh KUBbIE OPraHU3MBbI U [IO3HAHUSL.

1. YpoBHM Opranusanuu JKuzHb kak hopmMa CyIecTBOBaHUS oOHapy)uBaTh UX cX0ACcTBO U oTauuus (IT). dopmupoBaHue
JKUBOI MaTepuu MaTepHH; OTIPeIeIeHNUS TOHITHS IIpuMeHTh MOTyYSHHBIE 3HAHUS U YMEHUS Ha YPOKax | KyJIbTYpbl
2. VPOBHH OpraHU3aLMu «KH3HBY. JKU3Hb U )KHUBOE (H) u B xxwu3nM (I1). 310pOBBA.

JKUBOM MaTepuH.

BEIIECTBO; KOCHOE M OMOKOCHOE
BEIIIeCTBO OMOC(epsl. YPOBHU
OpraHH3aI|K )KUBON MaTePHH U
MPUHIUITBI UX BBIIACICHUS,

MOJIEKYJISIPHBIH, CyOKJICTOUHBIH,

KJICTOYHBIH, TKAHEBBIN U
OpraHHbIN, OpPraHU3MEHHBIH,
MOMYJISITUOHHO-BUIOBOH,

OmonieHOTHYEeCKHMHA 1 OnochepHbIi

YPOBHHU OpraHU3aLMU KUBOTO.

JInunoctHbele YV ]I

1. Oco3HaBaTh €AUHCTBO U LIEJTOCTHOCTD
OKPY>KaIOMIero MUpa.

2.ITocTeneHHO BRICTPaNBaTh COOCTBEHHOE IIEIIOCTHOE
MHPOBO33pCHUE.

3.0O1eHHUBATh )KU3HEHHBIC CUTYAIUH C TOYKH 3PCHHS
0e30macHOro 00pasa KU3HU U COXPAHECHUS 310POBBSI.
4.DopMHUPOBATH IKOJIOTUIECKOE MBIIUICHHE: YMEHUE
OLCHHUBATH CBOKO ACATCIIBHOCTH U HOCTyHKI/I }IpyT‘I/IX
JIFO/ICH C TOYKHU 3PEHUSI COXPAHEHHS OKPYKAIOIICH
Cpelbl — rapaHTa KU3HU U OJIaromoydns JII0AeH Ha
3emute.




Tema 2 «Kputepuu KuBbIX | EXUHCTBO XMMHUYECKOI'O COCTaBa 3 |12 |- 1 - - |- - Bbiaenars cymecTBeHHbIE IPU3HAKU CTPOEHUS ennoctu
cuctem» (3 yaca) *kuBoi Marepun. Kiretounoe knetok(H). HaxomuTe 4epThl, CBUACTENBCTBYONINE 00 | HAyYHOTO
CTPOCHHE OPTAaHU3MOB, YCIIOKHEHNH KJIETOK dyKapHoT OT npokapuoT (H) u MTO3HAHUS.
1. Kpurepun )XUBBIX CHCTEM | Hacensomux 3emito. OOMeH JIaBaTh UM dBooinonHoe oobacHenne (I1). Haxoautes | @opmupoBanue
2. Kpurepnu )XUBBIX CHCTEM | BemIecTB (META0OIM3M) H “HPOPMALINIO B HAYTHO-TIOYIIPHOI JIUTEpaType, B KYJNBTYpHI
3. O6obuIeHNE 10 TeMe CaMOpeTyJISIU B OMOJIOTHYECKUX OMOJIOrMYECKHUX CIIOBapsX M CIPaBOYHUKAX, 3/I0POBBSL.
«O06mas 6uonorus, ee cucTeMax; HOHATHE O TOMeocTase Wntepnere (H), ananuszupoBats u oueHusars ee (IT).
3Ha4YeHUe ISl HAyKH U KaK yCJIOBUHU CYIIIECTBOBAHUS Ilo3naBarenbHble Y V]I
TIPAKTHKI». JKUBBIX CUCTEM. 1. AHanu3upoBaTh, CpaBHUBATH, KIACCH(UIIMPOBATH U
[pakruyeckas padora Nel | CamoBOCIpOU3BECHHUE; 000011aTh (haKThI U SIBICHUS
«cnonp3oBaHue HaCJIEACTBEHHOCTh U U3MEHYHBOCTh 2. OCyIIEeCTBIATh CPaBHEHHE, CEPUALIUIO U
Pa3IHIHBIX METOIOB IIPHU KaK OCHOBA CYIIECTBOBAHMS KUBOH KIIacCH(HUKAIIIO, CAMOCTOSTEIIFHO BEIOUpast
H3YYCHUH OMOIIOTUIECKUX MaTepHH, UX TPOSIBIICHIS Ha OCHOBAHUS M KPUTECPHUH VIS YKA3aHHBIX JIOTHUCCKUX
0OBEKTOBY. Pa3IMYHBIX YPOBHAX OpTaHU3aIUN oTepanuii; CTPOUTH KilacCH()UKAIIIO HA OCHOBE
)KuBoro. PocT u passurue. JUXOTOMHYECKOTO JCTICHHS.
PaznpaxumocTs; HopMBI 3. CTpouTh JIOTHIECKOE pacCyKAeHUE, BKIFOUaIomiee
N30MpaTeIHHOMN peaKIiu YCTaHOBJICHUE PUIHHHO-CIICICTBEHHBIX CBSA3CH.
OpPraHU3MOB Ha BHELIHHE 4. Co3naBaTh CXeMaTHUECKHUE MOETH C BBIJCICHUEM
BO3AEUCTBH (6€3yCIIOBHbIE U CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
YCIIOBHBIE Pe(IIEKChI; TAKCUCHI, 5. CoCTaBIATh TE3UCHI, pa3NUYHbIE BUIBI IJIAHOB.
TPOIHU3MBI M HACTHH). [IpeoOpazoBbiBaTh HHGOPMAIHIO U3 OHOTO BU/IA B
PurmuuHOCTB NIpo1IECCOB Jpyroi (TabmuIly B TEKCT | IIp.).
KU3HENIEATCITHHOCTH; 6. BEIUUTHIBATE BCE YPOBHH TEKCTOBOM HH(OPMAIIHH.
OHMOJIOTHYeCKHEe PUTMBI H UX YMeTh onpenensaTs HCTOYHUKH HeOOXO0IUMBIX
aJanTUBHOE 3HAYCHHE. CBEJICHUH, IPOU3BOJUTH TOUCK MH(POPMAITUH,
JIMCKpETHOCTP KHBOTO BEIIECTBA U AHATM3UPOBATH U OI[CHUBATH €€ JOCTOBEPHOCTE.
B3aMMOOTHOIIICHUE YaCTH H IEJIOTO
B OHOCHCTEMaX.
DHEPro3aBUCUMOCTbH JKUBBIX
OpraHu3MoB; (hOpMbI OTPEOICHUS
SHEpTHUu.
I'naBa 2. BosnukHoBeHue ku3Hu Ha 3emJie (7 4acoB)
Tema 3. «cTropus Mudonoruyeckune npeacrasnenns. | 1 |1 | - - - - |- - O1neHnBaTh JKU3HEHHBIE CUTYALH C TOUYKH 3PEHHUS IaTpuoruueckoe
npecTaBJIeHHI IIpencraBnenus Apucrorens, 6e3omacHoOro 00pasa >KM3HN M COXPaHEHHS 370POBbS. BOCIIUTaHMUE.
0 BOBHHKHOBEHHUM ;KM3HW» | DMIIEJOKIIA U IPYTUX aHTUYHBIX IozHaBarenbuble YVY /I JyxoBHO-
(1 gac) yueHbIX. [lepBble HayuHbIE 1. YMeHHe aHATH3UPOBATh, CPABHUBAThH H 0000IIATh HPaBCTBEHHOE
1. Vctopust npeAcTaBIeHUI | MOIMBITKH OOBSICHEHNUS CYyLTHOCTH U (axThI U SIBJICHUS; BBISIBISITH IPHYMHBI U CIIEACTBUS BOCITUTAHHE.
0 BO3HUKHOBEHUH KU3HU. IpoIiecca BOSHUKHOBEHUS JKU3HU. MIPOCTHIX SBICHUH (IIOJBOSAIINI THAJIOT C YUUTENEM, Lennoctn
Omnpitel @. Pequ, B3rasas! VY. BBITIOJTHEHUE TTPOTyKTUBHBIX 3aIaHHH). HAay4YHOI'O
T'apges, /1. Huarema; 2. YMeHue BlIaIeTh CMBICIOBBIM YTEHHEM — MO3HAHUS.




skcnepumenTsl JI. Ilactepa. CaMOCTOSATEIBHO BEIYUTHIBATH (DAKTYaIbHYIO, IIOJ DopMHpOBaHHUE
Teopun Be4HOCTH KU3HU I TEKCTOBYIO, KOHIIETITYaIbHYI0 HH(popMaruio (pabota ¢ | KyabTypsl
Puxrepa n npyrux ydensix (I'. TEKCTOM 10 TEXHOJIOTHUH MPOTYKTUBHOTO UTCHHU). 3I0pOBBbSL.
I'ememromnsi, I'. Tomcow, C. 3. YMeHue CTpoUTh JTIOTMUECKOE PacCyKICHHE,
Appenmnyc, I1. JIazapes). BKITIOYAIOIIEE YCTAHOBIEHHE MPUYHHHO-CIIECTBEHHBIX
Marepuanucruyeckue cBsseil. [IpeoOpa3oBEIBaTE HHPOPMALIUIO K3 OJHOTO
MpEeJCTaBICHUS O BOSHUKHOBEHHU BHJA B APYrod (PUCYHOK B TEKCT U IIp.).
*KU3HU Ha 3emute. [Ipennoceuiku KommyHnukaTtusssie YV ]I
BO3HHKHOBEHU XU3HH Ha 3emie: 1. YMeHue caymats ¥ IOHUMATh peub APYTHUX JIOACH.
KOCMMYECKHE U MJIaHEeTapHbIe 2. YMeHHe caMOCTOSTEIFHO OPraHn30BbIBATh YUeOHOE
MPENOCHUIKH; XUMUYECKHE B3auMoeicTBUE pu paboTe B rpynme (mape).
MIPEANOCHIIKY 3BOJIIOLUN MaTepUU Perynsarusneie YV /1
B HallpaBJICHUHM BOZHUKHOBEHUS 1. CamocTosTETEHO OOHAPYXKUBATh M (POPMHUPOBATH
OpPraHUYECKHUX MOJIEKYII: y4eOHyI0 IpobIeMy, ONpeneNsaTh Lelb yueOHOMH
HepBUYHAS aTMOC(epa U SBOITIOLHS JeaTeNIbHOCTH ((hOPMYITHPOBKA BOIIPOCA YPOKa);
XUMHYECKHX 3JIEMEHTOB, 2. BeiaBHTaTh BEPCUH PEIICHHS TTPOOIEMBI,
HEOPTraHNMYECKUX U OPraHUMYECKHUX OCO3HaBaTh KOHEUHBIH Pe3yJIbTaT, BEIOMPATh U3
MOJIEKYJI Ha paHHHX 3Tanax HPEJIOKECHHBIX M HCKAaTh CAMOCTOSITEIBHO CPECTBA
pa3BUTHS 3eMIIH. JIOCTIDKEHHS LISJIH.
Tema 4. «CoBpemennble | CoBpeMEHHBIE NIPECTABICHUS O Haxoaute nHGOpMAIMIO B HAY4YHO-TIOIYJISIPHON [TaTpuoruueckoe
NpeACTaBJIeHHA BO3HHKHOBEHHHU KH3HU; B3IJISIIBI JauTeparype, B OMOJIOTHUECKHX CIOBApsIX U BOCTIUTaHUE.
0 BO3HUKHOBeHuM xu3um» | 3. [Idmorepa, [Ix. Dnnena. cnpaBouHHKax, MHTepHete (H), ananu3upoats u JyxoBHO-

(2 yaca) OBOTIOLUS XUMHUYECKUX 3JIEMEHTOB oneHuBarts ee (IT). HPaBCTBEHHOE
1.CoBpemeHHEIE B KOCMHUY€ECKOM IIPOCTPAHCTBE. Kommynukatusubie YV | BOCITUTaHHE.
MpeJCTaBICHUS O O06pazoBaHue IUIAHETHBIX CHCTEM. 1. YMeHne caMoCTOSITeNIbHO OpraHu30BbIBaTh yueOHoe | LleHHOCTH
MIPOUCXOXKACHUS KU3HU. [epBuuHast atMmoctepa 3emun 1 B3anMoeHcTBIE Ipu paboTe B rpymnre (mape). Hay4YHOTO
2. CoBpeMeHHEIE XUMHUYECKHE MPENNOCHUIKU PerynsatuBubie YV I [IO3HAHUSL.
IPeJCTaBICHUS O BO3HHKHOBEHMSI dKU3HH. 1. YMeHne caMocCTosITelIbHO 0OHapyKHBATh 1 ®opMHUpOBaHUE
MIPOUCXOXKACHUS KU3HU. HcTounuku 3HEprum 1 BO3pact (dopMupoBaTh yueOHyI0 IpoOIEMY, ONIPEACIIATH LIelb KYJBTYpBI

3emin. YCIOBHS Cpebl Ha APeBHEH y4eOHOIl NesITeTbHOCTH; 310pPOBBS.
3emie; Teopus A. U. OnapuHa, 2. YMeHue paboTath 10 IUIaHy, CBEPSTH CBOU DKoJI0THYecKoe
onbITel C. Muiepa. XuMudeckast JEHCTBUS C LENBIO U, IPH HEOOXOIUMOCTH, BOCTIUTaHHUE.
sBosrorus. HeGnomormueckuii UCTIPABJIATE OIMIMOKH CaMOCTOSITEIBHO.
CHHTE3 OPTaHHYECKUX COCTMHEHUI.
Tema 5. «Teopuu Tepmuueckas reopusi. Teopust JIngnoctabie YV ]I [TarpuoTnyeckoe
NPONCXOKIEHUS ancop6mmu. 3Hauenue pador C. OreHNBaTh JKU3HEHHBIE CUTYAIH C TOYKH 3PSHHUS BOCTIMTaHHE.
NPOTOOHOMOIMMEPOB)» ®okca u Ix. beprana. 6e3omacHoro 00pasa >KM3HN M COXPaHEHHS 370POBbS. Llennoctu

(2uaca) Huskoremneparyphas teopus K. Io3naBarensHble VY ]I Hay4HOI'O
1.Teopun nporcxoxaeHUs Cumonecky u @. Jlenema. 1. YMeHue aHanu3upoBaTh, CPaBHUBATH, [IO3HAHUSL.
IPOTOOHOIIOINMEPOB. KoanepsaThble kamiu u ux KJIacCUPUIIMPOBATh U 00001aTh (haKThl U SBICHUS; ®opmHpoBaHUE
2. DBOMIOIHS sBosronus. Teopuu BBISIBJIATh IIPUUUHBI U CIEACTBHS MPOCTHIX SIBICHUI KyJBbTYpBl
MIPOTOOMOHTOB TIPOMCXOXKICHHS (TTOABOASAIITNIA MAJIOT C YYUTEJIEM, BBIITOJTHEHNE 3JI0OPOBBSL.




npotobrononrmepoB. CBoicTBa TIPOTYKTUBHBIX 3aJaHHH). DKOJIOTHIECKOe
KOAIIEpBATOB: PEaKIH OOMEHa 2. YMeH#He BIaJIeTh CMBICTIOBBIM YTEHHEM — BOCITUTaHHE.
BEILIECTB, CAMOBOCIPON3BECHHE. CaMOCTOSATEIHHO BEIYUTHIBATH (DAKTYaIbHYIO,
T'umoresa mupa PHK. Dpomronus MTOITEKCTOBYIO, KOHIIENITYAIbHYIO HH(POPMAIIHIO
MPOTOOHOHTOB: POPMHUPOBAHUE (paboTa ¢ TEKCTOM TIO TEXHOJIOTHH IPOITyKTHBHOTO
BHYTPEHHEH CpeJibl, TIOsBIICHNE YTEHUS).
KaTaJIM3aTOPOB OPraHMYECKOi 3. YMeHue CTpOUTh JJOTHYECKOE paccyXJICHUE,
HPUPOJIBI, SBOJTIOLUS BKJIIOYAIOIIEE YCTAHOBJICHUE PUUMHHO-CIIEACTBEHHBIX
9HEPreTUYECKUX CUCTEM U cBs3eid. [IpeoOpa3zoBbIBaTh MHPOPMAIMIO U3 OJJHOTO
MeTaboIM3Ma; BOSHUKHOBEHUE BU/Ia B IPYroi (PUCYHOK B TEKCT U IIp.).
TEHETUYECKOro KOJa. KommyHnukaTtusssie YV ]I
1. YMeHue cnymaTth U IOHUMATh pedb IPYIUX JIOAEH.
2. YMeHHe caMOCTOSTEIFHO OPTraHN30BbIBATh YUCOHOE
B3aMMOJIeHicTBHE TIpH paboTe B TpyIIe (mape).
Tema 6. «HauaabHble Bo3HUKHOBEHHE HEPTETHYECKUX Haxonnts nHGOpMAIMIO B HAYIHO-TIOMYIISIPHOH Lennoctu
JTanbl OMOJIOrHYecKoit cucTeM: poib mupodocpara. JauTeparype, B OMOIOTHUECKHX CIOBAPSIX U HAay4HOTO
IBOIIOIAI» (2 yaca) O6pazoBaHUE MOIUMEPOB; cnpaBouHuKax, MarepHere (H), ananmusupoBats MIO3HAHMUS.

1.HayanpHbIE STaMbI
OMOJIOTMUECKOM IBOJIOIUN
2. O600111eHNE TI0 TEME
«BO3HHUKHOBEHHE JKM3HU Ha
3emie».

3auer Nel

3Ha4YeHHEe HeclenUPpUIecKon
KaTaJIUTUYECKON aKTUBHOCTHU
MOJUTIENITH/IOB.
CoBepllieHCTBOBaHHE
MeTaboIMueCcKuX peakiuii. Poib
SHEPTHUU COTHEYHOTO CBETA;
BO3HHKHOBEHHE (DOTOCHHTE3A.
HawanpHbIe STanbl OHOIOrHYECKON
sBomoiun. [Ipokapuorndeckne
kneTku. Teopus
CUMOMOTCHETUIECKOTO
MPOMCXOXKACHHUS yKapHOTHIECKOH
KJIETKH U ee
JIOKa3aTeNbCTBA;BO3SHUKHOBCHHE
(hoTocuHTE3a, IYKAPHOT, ITOJIOBOTO
IpoIeccal MHOTOKJICTOYHOCTH.
Teopun npoucxoxaeHNs
MHOTOKJIETOYHBIX OpraHu3MoB (3.
T'ekkens, U. V1. Meunukos, A. B.
HBanos).

oneHuBarts ee (IT).

Ilo3zHaBarenbHble YY /I

1.YMeHue opueHTUpOBaThCS B y4eOHUKE, HAXOAUTh U
UCIIOJIb30BaTh HY)KHYIO0 HH(OPMALIUIO

2. YMeHue aHanu3upoBaTh, CPAaBHUBATH,
KIacCH(UITUPOBATH U 00001mAaTh (DaKTHI U SIBIICHIIS
BBISBIISITH TIPUYHMHBI M CIICACTBHS IPOCTHIX SIBICHUH
(paboTa 1o aHATU3y CXeM U MILTIOCTPAITHIT)

3. BEIUUTHIBATh BCE YPOBHH TEKCTOBOHM WH(POPMAILIUH.
KommyHnukatusHble YV ]I

1. YMeHnue cnymaTh 1 IOHUMATh pedb APYTUX JItoel
2. YMeHHe caMOCTOsITeIbHO OPraHU30BbIBAaTh yueOHOe
B3aMMOJIeiCTBHE NP paboTe B mape.

PerynstuBubsie YV /I

1. YMeHHe caMOCTOSITEeIbHO 0OHAPY)KUBATh U
(hopmupoBaTh yaeOHYIO POOIEMY, OTIPEAEIIATH 1IeTh
JesITeNbHOCTH ((hOpMYIMPOBKA BOTIPOCA YPOKa);

2. YMeHHe B JUaJIOre ¢ yYUTeJIeM COBEpIIEHCTBOBATh
CaMOCTOSATENILHO BEIPaOOTaHHBIE KPUTEPHUH OLIEHKH
JlnunocTHble YV ]I

OueHnBaTh KU3HEHHBIE CUTYAIIMU C TOUYKH 3pEHUS
6e3omacHoro 06pasa >KM3HN M COXpaHEHHS 370POBbS.




PA3JIEJI II. YYEHUME O KJIETKE (37 uacoB)
I'naBa 3. Xumudeckasi opranuszanus kjietku (13 yacon)

Tema 7. «BemecTBa
BXO/sILI[HE B COCTAB
kiaeTkm» (13 yacos)
1.Heopranuueckue
BEILIECTBA, BXOAIIUE B
COCTaB KJICTKH.
2. OpraHn4eckue BEIIeCTBa,
BXOJIAIINE B COCTAB KICTKH.
Buonornueckue mommMepsI-
OCITKH. mecm
3. CBoticTBa 0€TKOB
buonornueckue GpyHKmun
OCIIKOB.
4. Katanutudeckas
aKTHUBHOCTb (DEPMEHTOB.
JlaGopaTopHas padora Nel
«M3yueHue
(hepMeHTaTUBHOTO
pacuIenieH!s] MepoKCHIa
BOJIOPOZIa B PACTUTEIHHBIX
1 )KHUBOTHBIX KJICTKAX).
5.0praanyeckue MOJICKYIIbI-
YTICBOMIBL.
6. Opraanveckue
MOJIEKYJIBI-)KAPHI H
JIUTIOUTBI. mecm
7. JlaGopaTopuas padora Ne2
«O0Hapyx)eHHe OeKOB,
YTIIEBOJIOB, JIUIIUIOB C
MIOMOIIBI0 KAYECTBEHHBIX
peakuui»
8. buonornueckue
MOJIMMEPHI-HYKJICHHOBBIE
kucaotsl. JJHK: crpoenue u
GbyHKIHUN
9. Penymmukamms JTHK,
rnepejiaua HacJeICTBEHHOU
nHpOPMAaLINH.
10. CpoiicTBa
TEHETHYECKOTO KOJ1a

Makpoas1eMeHTbI, MUKPO3JIEMEHTHI;
WX BKJAJ B 00pa3oBaHHE
HEOPraHMYECKUX U OPraHUYECKUX
MOJIEKYJI )KUBOTO BelecTBa.Boxa,
ee XMMHYECKHe CBOMCTBA U
Omotoru4ecKas poib:
pacTBOpUTETH THAPODIIBHBIX
MOJIEKYJ ,CPe/a IMPOTECKAHMS
OMOXMMUYECKHUX NPEBPALICHUH.
OpraHuyecKkrue MOJICKYJIbI.
Buonornyeckue nommmepsr —
6enku. CTpyKTypHasi OpraHu3anus
MOJIeKyJ1 Oellka: mepBUYHasl,
BapUaHThl BTOPUYHOM, TPETUYHAS U
YETBEPTUYHAS; XUMUUECKHE CBSI3H,
UX yIepKUBAKOIIUE; (DO THHT.
OyHKINY OETKOBBIX MOJIEKYII.
Bronornyeckue kaTanu3aTops —
Oenku, UX Kiaccuukanus,
CBOICTBA H POJIb B 00ECIICUCHUN
MPOLIECCOB KHU3HEACATEIHHOCTH.
PerynsatopHast 1 ”HQOPMAIIMOHHO-
KOMMYHHKAaTHBHAs POJIb OEJIKOB;
TPaHCIIOPTHBIE U JIBUTATEIIbHbIC
OeJIKH; aHTHUTENA.

VYrieBobl B KU3HU PACTEHUI,
JKUBOTHBIX, TPHOOB U
MHKpPOOPIaHH3MOB.

JKupbl — OCHOBHOM CTPYKTYpHBIH
KOMITOHEHT KJICTOUYHBIXMEMOpaH 1
MCTOYHMK 3Heprun. OcobeHHOCTH
CTPOEHHMSI )KUPOB MIIUTIOHNJIOB,
JIeXalue B OCHOBE MX
(yHKIIMOHAJIBHOW aKTHBHOCTH Ha
YPOBHE KJIETKU H [[EIOCTHOTO
OpranusMa.

Hyxneunossie kucnorsl. JJTHK —
MOJIEKYJIBI HACTIEICTBEHHOCTH;
HCTOpUS U3yUEHUs. Y POBHU
CTPYKTYPHOH OpraHu3alny;

13
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2

1
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PerynsartuBubie YVY /1.

1. CamocrosTensHO 00HapyKHUBaTh U (POPMYINPOBATH
yueOHYI0 TpobIeMy, ONpeIeNIsTh Lelb yueOHOH
JIeATEeNIbHOCTH, BEIOMPATh TEMY IPOEKTa.

2. BelaBurars Bepcuu penieHus npooieMbl,
OCO3HaBaTh KOHEUHBIH PE3yJIbTAT, BEIOMPATh U3
TIPEATIOKEHHBIX M HCKAaTh CAMOCTOSITENIFHO CPEACTBA
JOCTHKEHUS LETIH.

3. CocTaBiaTh (MHAWBUIYAIHHO WM B TPYIIIIE) IDIaH
pemreHust Mpo6IeMbl (BBITOIHEHHS TPOCKTA).

4. Paboras 110 1m1aHy, CBEpsATh CBOU JIEHCTBHS C LIETBIO
U, IPY HEOOXOAUMOCTH, UCTIPABIISTH OLIMOKH
CaMOCTOSTENBHO.

5. B nuanore ¢ yuuTesieM COBEPLICHCTBOBATh
CaMOCTOSITENILHO BHIPAOOTaHHBIE KPUTEPUH OLICHKH.
Kommynukatususie YV ]I

1. CaMOCTOATENHLHO OPraHU30BbIBATH YUeOHOE
B3aUMOJIEHCTBHE B rpymnie (OnpeaessiTh 00IIue e,
pacIpesensiTh posii, JOTOBAPUBATHCS APYT C APYTOM).
JIlnunocTHble YV ]I

1. Oco3HaBaTh €IUHCTBO M IIEIOCTHOCTh
OKPY’KaIOIIEro MUpa, BO3MO>KHOCTH €TI0
NO3HaBaEeMOCTH. [IpUMEHSTh MOJIy4eHHbIC 3HAHUS U
ymenus Ha ypokax (H) u B sxu3nu (I1). Bergensats
CyIIECTBEHHbIE TPU3HAKH CTpoeHus kneTtok(H).
Haxonute uepThl, CBHIETENBCTBYIOIUE 00
YCIIOKHEHHUH KJIETOK 3yKapHoT OT npokapuoT (H) u
JaBaTh UM 3BoJfoIMoHHOe oO0bacHenue (I1). Haxoauts
nH}pOopMannIo B HAYYHO-TIOIYJISIPHOHN JINTEPATypE, B
OMOJIOrMYECKUX CIIOBapsX M CHPaBOYHUKAX,
Wntepnere (H), ananusuposath 1 oneHuBath ee (I1).
Io3naBarenbHble Y V]I

1. AHann3upoBaTh, CpaBHUBATH, KIACCU(DUIIMPOBATH U
000011aTh (haKThI U SIBICHUS

2. OcymecTBIsATh CpaBHEHUE, CEPUAITUIO U
KJIaCCH()HUKAIIIO, CAMOCTOSTEIIFHO BRIOHpast
OCHOBaHHMS 1 KPUTEPUH ISl yKa3aHHbBIX JIOTHYECKUX
oTiepanuii; CTPOUTH KIIacCH(UKAIIIO HA OCHOBE
JUXOTOMHYECKOTO JCTICHHS.

3. CTpouThb JIOTHYECKOE PACCy’K/IeHHE, BKIIOYaoNIee

ITarpuoTuueckoe
BOCIIUTaHMUE.
Ilennoctu
Hay4YHOTO
MO3HAHUS.
DopMupoBaHue
KYJBTYpBI
3I0pOBBbSL.
DKoIorHIecKoe
BOCIIATaHHE.




11. Buonoruueckue
MTOJIMEPHI ~-HYKJIEHHOBEIC
kucaotel. PHK: cTtpoenue u
¢byHKINN. mecm

12. CoBpemeHHEBIE
MPEJCTABICHUS O TEHOME.
13. O6001IEeHNE 110 TEME.
3auer Ne2 «Xumuueckas
OpTraHU3aIUsl KICTKUY.

CTPYKTYypa MOJIUHYKICOTHUIHBIX
Lenei, npaBuiIo
KOMIUIEMEHTAapHOCTH — MPaBUIIO
Yapradda, qeoiinas crimpaib (k.
Yorcon u @. Kpuk);
6uonoruveckas pons JJHK.
I'eneTuyeckuit koa, CBOMCTBA KOJa.
I'en: cTpykTypa ¥ QYHKIMH; TCHEI,
koaupyrorue PHK, MoOunbHEIC
TEHETUYECKUE JIEMEHTHI. ['eHOM;
reHoM yenoBeka. PHK:
WHPOPMAINOHHBIE, TPAHCIIOPTHEIE,
pubocomanbHbIe, KATATUTHICCKUE
U PETYJSTOPHBIE.

YCTaHOBJICHUE IPHYMHHO-CIICICTBEHHBIX CBSI3CH.

4. Co3maBarh CXeMaTHYECKUE MOIEIMN C BBIIEICHUEM
CYILIECTBEHHBIX XapaKTEePUCTHK O0BEKTA.

5. CoCTaBIATh TE3HUCHI, Pa3IMYHBIC BHIBI IVIAHOB.
[Ipeobpa3oBrIBaTh HH()OPMAIHIO U3 OAHOTO BUAA B
Jpyro# (TabiuIy B TEKCT H Tp.).

6. BelunThIBaTh BCE YPOBHHU TEKCTOBOW MH(OPMALIHH.
YMeTh onpeaensTh HCTOYHUKH HE0OXOJUMBIX
CBEJICHUH, IPOU3BOIUTH TIOMCK NH(pOopManu,
AHAIM3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTD.

I'nasa 4. Peasin3zanus HacjieACTBEHHOIH HH(poOpMaIL

un. Mera6ou3m (8 yacos)

Tema 8. «AHa60aM3M. COBOKYIHOCTb PEaKIIHii 2 |2 |- - - - |- - Perynsatusnbie YV ]I ennoctu
Peryasinusi akTHBHOCTH | OHMOJIOTMYECKOIO CHHTE3a — 1. CamocrosTensHO 00HapyKHUBATh U POPMHUPOBATH Hay4YHOTO
Te¢HOB MPOKAPHOT» TUIACTUYECKH OOMEH, U yueOHYI0 IpobIeMy, ONpeIesiTh Lelb yueOHOH MIO3HAHUS.
(2 yaca) aHa0Oonu3M. Peryssinuus ak THBHOCTH JeaTelIbHOCTH ((hOpPMYJTMPOBKA BOIIPOCa YPOKa); dopmupoBaHUe
TeHOB NMPOKAPHOT; ONEPOH: 2. BeiaBUTaTh BEPCUH PEIICHHS TIPOOIIEMBI, KYJBTYpHI
1. AnabGonu3m. OIIEPOHBI MHIYIIHOCTbHBIC 1 0CO3HaBaTh KOHEYHBII pe3ybTaT, BRIOUpATh U3 3/I0pOBBSL.
2. Perynaius akTHBHOCTH penpecubenbHbIe. Perymsnus HPEJIOKCHHBIX M HCKAaTh CAMOCTOSITEIBHO CPECTBA
TCHOB AKTHUBHOCTH T'€HOB 3YKapHOT. JOCTHKEHUS LEIIH.
MIPOKAPHOT. CrpyKTypHas 4acTb TeHa. 3. Paboras 110 miaHy, CBEpATh CBOM ICHCTBUSI C LIENIBIO
PerynsaTopHas 4acTb reHa: 1, IPY HEOOXOMMOCTH, UCIIPABIISAThH OIIHOKH
MPOMOTOPBI, SHXaHCEPHI 1 CaMOCTOSTEIIHHO.
MHCYJISITOPHI.
Tema 9. « AHaGoU3M. Ilepenaua HacneICTBEHHOM 4 |3 |- 1 - - |- - Haxonnuts nHMGOpMAMIO B HAYYHO-IIOMYIISIPHOMH
Perynsinmusi aAKTUBHOCTH | MH(GOPMAINH U3 S1pa B JauTeparype, B OMOJIOTHUECKHX CIOBApsIX U [Marpuornueckoe
TreHOB dyKapuoT» (4 yaca) | LUTOIUIA3MYy; TPAHCKPUIILIUS, cnpaBouyHHKax, MHTepHete (H), anamu3upoats u BOCIIUTAHUE.
TPaHCKPUIIIMOHHBIE (PaKTOPHI. onienuBarts ee (I1). Lennoctu
1.Perynsuus akTHBHOCTH Crpyxkrypa JJHK-cBs3pIBatommx Kommynukatusasie YV /] Hay4HOT'O
TE€HOB 3YKapuOT 6enkoB.IIponeccunr PHK; 1. YMeHune caMoCTOsITeTbHO OPTaHU30BBIBATh YIeOHOE | MO3HAHMUS.

2. MexaHu3M UHULAALAN
TPAHCKPHIIIAU T'CHOB.

3. MexaHu3m obecIieueHust
cHHTEe3a OellKa.

4. MpakTuyeckas padora Ne2
«Pemenne 31eMEeHTapHBIX
337249 110 MOJIEKYJISIPHON
OHOIOT MM

(buocuHTe3 Oenka)

CIUIAMCUHT, aJbTepHATUBHBIN
CIUTAMCHHT,0MOJIOTHYECKUH CMBICTT
Y 3HaueHue. MexaHu3m
o0ecrieueHUsICUHTE3a OeTKa;
TpaHCISALUS; €€ CYUIHOCTh U
MexaHu3M, cTabmibHOCTh HPHK 1
KOHTPOJIb SKCIIPECCUU T'€HOB.
Karanutuueckuii xapakrep
peakiuii oOMeHa BEIIEeCTB.

B3aMMo/IeficTBHE TIpH paboTe B Tpymie (mape).
Perynarususie YV

1. YMeHHe caMOCTOSITENEHO OOHAPYKUBATh U
(dopMupoBaTh yueOHyI0 IpOOIEMY, ONIPEACIIATh LIelb
y4eOHOH NeaTeNbHOCTH;

2. YMeHue paboTaTh 10 IJIaHy, CBEPATH CBOU
JEUCTBHUS C LEIbIO U, IPU HEOOXOJUMOCTH,
HCTIPABIIATH OIMHOKHA CAMOCTOSTEIHHO.




10 Tema 10. OHepreTHyecKuil OOMEH; 2 |2 |- - - - |- - HaxoanTts nHMDOpMAIHIO B HAYIHO-TIOMYIIIPHON [ennoctu
«JHepreTuyecKmii cTpykrypa u pyHKimn ATO. JIUTEpaType, B OMOIOTHUECKHX CIOBAPSIX H Hay4yHOTO
00MeH — KaTa00JIn3M. OTansl 3HEPreTHIECKOro 0OMeHa. cupaBoyHnKax, aTepHeTe (H), anamm3upoBats u MTO3HAHUS.
ABTOTpPO¢HBIH THII ABTOTpO(HBIH 1 reTepoTpohHBIH ouenunsats ee (I1). ®dopmupoBaHue
o0MeHa» (2 yaca) THUIIEI 0OMEHa. AHa’pOOHOE U KommyHnukatusHble YV ]| KYJbTYpPbI
a’poOHOe paclIeIIeHue 1. YMeHHe caMOCTOSTENbHO OPraHN30BbIBATh YUeOHOE | 370pOBBSL.
1.OHepreTuyeckuii OOMEH — | OpPraHUYeCKHX MOJIEKYIL B3auMoeicTBUe pu paboTe B rpynme (mape). DKoJIoru4eckoe
KaTaboJIn3M. IToaroroBurenbHbI 3TaIL, POIbL Perynsatusubie YV I BOCIIUTaHHE.
2.ABTOTPOGHBI THIT JIM30COM; HETOIHOE 1. YMeHHe caMOCTOSTENEHO OOHAPYKUBATh U
o6MeHa. (OeckuciiopoIHOE) paciIeIICHHE. (hopMupoBath yueOHYI0 MpoOIEMY, OIPEACIATh ICTh
[TonHOE KUCIIOPOIHOE OKUCIICHUE, yueOHOM NesTeNbHOCTH;
JIOKAJIN3aIHs IPOIIECCOB B 2. YMeHue paboTaTh 10 MJIaHY, CBEPATh CBOU
MHUTOXOHApHAX. ComnpsiKeHue JEHUCTBHUSA C LETBIO U, IPU HEOOXOUMOCTH,
pacIIeIUICHNS TITIOKO3BI B KJIETKE C WCTIPABIIATH OMINOKH CaMOCTOSATEIBHO.
pacnaznoM u cuare3oM ATO. JInu"octabele YY1
KommaprMmeHTanu3amus mpouneccos OueHNBaTh KU3HEHHBIE CUTYAIIN C TOUYKH 3PECHUSA
MeTaboIM3Ma 1 JTOKaIN3anns 6e3omacHOro 00pa3a KM3HN M COXPaHEHHS 310POBbS.
crnerdrueckux GepMeHTOB B o3naBarenbHble VY /I
MeMOpaHax OIpeAeIeHHbIX 1. YMeHue aHanu3upoBaTh, CPaBHUBATH,
KIIETOYHBIX CTPYKTYp DoToCcHHTES; K1accuGUIMPOBaTh 1 00001aTh (GaKThl U SIBICHUSL;
CBCTOBAA (basa u OCO6eHHOCTI/I BBIABJIATH NIPUYUHBI U CJICACTBUA IPOCTHIX SIBJICHUM
OpraHm3alnuu TUJIaKOUIO0B I'paH, (HOI[BOZ[SIHIPI;I JUaJIor ¢ YYUTCJIICM, BBIIIOJTHCHUE
JHEpreTHYecKasi IEeHHOCTb. TIPOyKTUBHBIX 3aJlaHUH).
TemHuoBas ¢aza poTtocunTesa, 2. YMeH#ue BIaJIeTh CMBICIOBBIM uTeHHeM PaboTas 1o
MPOLIECCHI, B HEIl MpOTEKaromue, TUIAHY, CBEPSITh CBOM JEHCTBHS C LEIBIO H, IIPU
UCIIOJIb30BaHKE 3Hepruu. THIsl HEOOXOANMOCTH, HCTIPABIISATH OLIHOKH
(hoToCHHTE3a N HCTOYHUKH CaMOCTOSTEIIHHO.
BOJIOpO/Ia JUTs 00pa30BaHMs
OPraHn4CCKUX MOJIEKYJI; p€aKIIun
CBETOBOI1 M TEMHOBO# (ha3bl
(oTocuHTEe3a. XEMOCHHTE3.
I'naBa 5. Ctpoenue u ¢pyHknuu kJjaetok (16 yacos)
11 Tema 11. CrpoeHne UTOIIa3MBbI 2 |2 |- - - - |- 1 | Perynarusseie YV ]I ITatpuoTuueckoe
«ITpoxapuoTuyeckas OakTepuaIbHON KIIETKH; 1. CamocrosTensHO 00HapyXHMBaTh U (POPMHUPOBATH BOCITUTAHHE.
KJIeTKa» (2 yaca) JOKaJn3anus pepMEeHTHBIX CHCTEM yueOHYyI0 IpobieMy, OnpeiessaTh elb yueOHOH Lennoctu
W OpraHu3anys MeTabosm3mMa y JeaTelIbHOCTH ((hOPMYJIMPOBKA BOIIPOCA YPOKa); Hay4HOTO
1.Ilpeamer u 3agaun npokapuot. ['eneTndeckuii anmapar 2. BeiiBHTaTh BEPCUH PEIICHHS TIPOOIIEMBI, TIO3HAHHSI.

LUTOJNOTUU; METOBI
U3yUYEHHsI KIETKH.
IIpokapuoTnueckas KieTKa.
2. I[Ipoxapuorndeckas
KIIETKA mecm

OakTepwuit; 0cOOCHHOCTH
peannzaly HaclIeACTBEHHON
nHpopmanu. OcOOEHHOCTH
KHU3HEIESITeIHbHOCTH OaKTepH:
aBTOTPOGHBIE U TeTEPOTPO(HEIE

0CO3HABaTh KOHEYHBIH pe3ybTaT, BRIOUPATh U3
MPEJUIOKEHHBIX U HCKATh CAMOCTOSTEIFHO CPENICTBA
JIOCTHOKEHUS LIENTH.

3. Paboras o minaHy, CBEpSITh CBOU ICUCTBUS C IIEIIBIO
U, IPU HEOOXOMMOCTH, UCTIPABIISITH OITHOKH.




OakTepuu; adpoOHbBIE M aHAIPOOHBIE

MHUKPOOPTaHU3MBI.
Criopoobpa3oBaHUEH €ro
Omostornueckoe 3HaYCHNUE.
Pa3zmHoxeHue; M010BOH npo1iece y
OakTepwii; pekoMOMHAIMH. MecTo
Y pOJIb IPOKapHOT B OMOIIEHO3aX.

IosnaBarensHble VY]]

1.YMeHne OprueHTHPOBATHCS B YICOHHUKE, HAXOIUTD U
HCTIONB30BaTh HYXXHYIO HH(pOpMannio

2. YMeHue aHaIu3upoBaTh, CpaBHUBATh,
KIIacCU(UITMPOBATH U 0000mAaTh (HaKTHI U SIBIICHIS,
BBISBIISITH IIPUYMHBI M CIIE/ICTBHS IPOCTHIX SIBICHUI
(paborta 1o aHaIHM3y CXEM M MILTIOCTPaLnii)

12

Tema 12.
«JykapuoTHYeCKast
KJIeTKa» (8 yacoB)

1. Dykapuoruueckas KJICTKa.
[uronnasma.
JlaGopaTopHas padora Ne3
«M3yueHue ABUKEHUS
UTOIUIA3MBIY,
JlabopaTopHas paGora Ned
«3y4yeHne mua3mMonmsa u
JIETIa3MOJTH3a B KIIETKaX
KOYKHIIBI JIYKa
2.0Opra"oupsl HUTOIUIA3MBI,
UX CTPYKTYpa U QYHKIHH.
3. Opranou/ibl IUTOTIIA3MBI,
UX CTPYKTYpa 1 QYHKIHH.
4. KnerouHoe spo mecm
5. Ctpoenue u QyHKIMN
XpOMOCOM

6. Kapuotumn, monsarue o
TOMOJIOTHYHBIX
XpOMOCOMaX.

7. JlabopaTopHas padora NeS
«3y4eHne KIeTOoK
pacTeHH U KUBOTHBIX TIOJT
MHKPOCKOIIOM Ha
MHUKpOTIpernaparax u ux
OTIMCaHHE»

8. O60b1IeHHE 10 Teme.
3aver Ne3d «Crpoenue n
(YHKIUU KIIETOKY

Iluronnasma 3ykapuoTUYECKOU
KJeTKH. MeMOpaHHBIN MPHHIIHIT
OpraHU3aINK KIETOK; CTPOECHUE
MeMOpaHbl, Mopdoioruyeckue u
(yHKIIMOHATIBbHBIE 0COOEHHOCTH
MeMOpaH CcTpyKTyp. OpraHemnist
IIUTOILIA3MBI, HX CTPYKTYypa U
¢yaxanu. Hapyxaas
[UTOIUIa3MaTHIeCcKasi MeMOpaHa,
9HJIOTUTA3MaTHIECKasl CETh,
anmapat ['oJIb1KH, TH30COMBI;
MEXaHU3M BHYTPUKIETOUHOIO
nueBapeHus. MUTOXOHIpUU —
SHEepPreTHYecKre CTAaHINK KIIETKH;
MEXaHU3MBI KIIE€TOYHOTO JAbIXaHHS.
PubGocomsbl u uX y4yacTue B
nporeccax TPaHCISALHH.
Kierounsiit uentp. Opranouibt
JIBIDKCHUS: )KTYTHKH U PECHUYKH.
Iutockener. BzaumoserictBue
OPTaHOMJIOB B 00ECIIEUEHUH
MPOLIECCOB META00IU3MA.
CTpyKTypHI KJIETOYHOTO S/pa:
saepHas 000J104Ka, XPOMaTHH
(TeTepoXpoMaTHH U 3YXPOMaTHH),
saapeiko. Kapuomnnasma,
XUMHUYECKHH COCTAB U 3HAUCHUE
JUTS KU3HEESITEIFHOCTH Spa.
Juddepennnanbaas akTHBHOCTD
TEHOB; 3YXPOMaTHH. XPOMOCOMBI.
CTpyKkTypa XpOMOCOM B pa3IHyYHbIE
HEepUOJIbl )KU3HEHHOIO IIUKJIa
KJIETKH; KapUOTHII, TIOHSTHE O
TOMOJIOTUYHBIX XPOMOCOMaX.
JIMTUIONIHBIN ¥ TaTuIOWTHBIN
HaOOPBI XPOMOCOM.

Ilo3zHaBarenbuble YY /I

1.YMenue opueHTUpOBaThCS B y4eOHUKE, HAXOAUTh U
UCIIOJIb30BaTh HYXXHYIO HH(pOpPMaNnIo

2. YMeHHe aHaIN3UpOBaTh, CPAaBHUBATD,
KIaccu(UIUPOBATh U 0000mAaTh (DaKThI U SIBIICHUS,
BBIABIISITH TIPUYHHBI M CIICACTBHSA IPOCTHIX SIBICHUH
(paboTa 1o aHATU3y CXeM U HILTIOCTPAITHIA)

3. BEUUTHIBaTh BCe YPOBHH TEKCTOBOH WH(POPMALIUH.
KommyHnukaTusHble YV ]I

1. YMeHue cnymaTh 1 IOHUMATh pedb IPYrUX JIOAEH
2. YMeHHe caMOCTOSTEIbHO OPTraHN30BbIBATh yUeOHOE
B3aMMOJIeiicTBHE NP paboTe B mape.

PerynstuBubsie YV /I

1. YMeHHe caMOCTOSTENbHO OOHAPYKUBATh U
(dhopMupoBaTh yueOHYIO MPOOIEMY, OIPEACTIATh Sh
JesTeabHOCTH ((popMyTHpOBKa BOIIPOCa YPOKa);

2. YMeHHe B JUaJIore ¢ yYUTeJIeM COBEPIICHCTBOBATh
CaMOCTOSATENHLHO BEIPaOOTaHHBIE KPUTEPHUH OLIEHKH
Haxoaute nHGOpMaIMIO 0 B HAYYHO-TIOMYJIIPHON
auTeparype, B OMOJIOTHUECKHX CIOBapsIX U
cnpaBouHKKax, Marepuere (H), ananusuposats u
oniernBath ee (I1).

ITarpuoTuueckoe
BOCIIUTaHMUE.
Llennoctu
Hay4YHOTO
MO3HAHUS.
DopMupoBaHUE
KYJBTYpBI
3I0pOBBbSL.




13 Tema 13. « JKu3HeHHbIIT KneTku B MHOTOKJIETOUHOM Perynstusneie YV ]I Llennoctn
LMKJI KI1eTKU. JleseHue opranusme. [lonarue o 1. YMeHne caMocToSTenbHO 0OHAPYKUBATh U Hay4yHOTO
KJIeTOK» (3 yaca) nuddepeHInpoBKe KIETOK (opMupoBaTh yueOHYI0 IPOOIEMY, ONIPEACIIATH LIENb MTO3HAHUS.
1. )Kv3HeHHBI! IUKI KJIETOK | MHOTOKIJIETOYHOTO OPTaHH3Ma. JesTeapbHOCTH ((POpMyITHpOBKa BOIIPOCA YPOKa); ®dopmupoBaHue
2. MUTOTHYECKUH ITHKII. Kv3HeHHbIN HUKI KJIeTOK. TKaHu 2. YMeHue B IMaJIoTe C YUUTEIEM COBEPIIEHCTBOBATh KYJbTYpPbI
JlaGoparopHnasi padora Ne6 | opraHusMa c pa3HON CKOPOCTBIO CaMOCTOSTENILHO BEIPaOOTaHHBIE KPUTEPHUH OLIEHKH 3/I0POBBSL.
«Habmonenne murosa B KJIETOYHOT'O OOHOBJICHHS: JInunoctuele YY1
KJIeTKaX KOHYHMKa KOpelIKa OOHOBIISIOIIMECS, PACTYIINE U O1eHUBaTh JKU3HEHHBIE CUTYAIH C TOUKH 3PCHUS
JIyKa Ha TOTOBBIX crabuibHble. PasMHOXKEHHE 6e3omacHoro o0pasa >KM3HM ¥ COXPaHEHHs 30POBbS.
MUKpOIIpernaparax» KJIETOK. Ilo3naBarenpHbie YVY /I
3. Perymsmus >xn3HeHHOTO 1. YMeHue aHanu3upoBaTh, CPaBHUBATH,
IUKITA KICTKH KIIacCH(UITPOBATH M 0000IIaTh (haKTHl U SIBICHIS,
MHOTOKJIETOYHOTO BBIABIISITH IIPUYHHBI M CIICACTBHSA IPOCTHIX SIBICHUH
OpraHu3Ma. (TTOBOISIIMIA NATIOT C YYHUTEIIEM, BBITOTHEHHUE
MIPOYKTUBHBIX 3aJlaHUH).
14 | Tema 14. « Ocodennoctu | OcoOEHHOCTH CTPOCHUS JIlnunocTHble YV ]I [MatpuoTuueckoe
CTPOEHUS PACTUTEIbHBIX | PACTUTEIBHBIX KIETOK; BAKYOIH U OueHNBaTh KU3HEHHBIE CUTYAIIN C TOUYKH 3PECHUSA BOCITUTaHHE.
KkJjeTok. Kinerounas IIACTUABL. Buasl miactun; ux 6e3omacHOro 00pa3a KM3HN M COXPaHEHHS 310POBbS. IlennocTn
Teopus» (2 yaca) CTPYKTYpa U (pyHKIIHOHAILHBIC Ilo3HaBatenbHbie YVY /I Hay4HOTO
1.0OcobGeHHOCTH CTpOCHUS ocobenHocTH. KnerouHast creHka. 1. YMeHue aHanu3upoBaTh, CPaBHUBATH, MIO3HAHUS.
PaCTUTENIHON KJIETKU OCo0eHHOCTH CTPOCHHS KIETOK K1accu(MUIMPOBATh 1 000011aTh GAKTHI U SBICHUS;
2. Knerounast Teopust rpuboB. BrmoueHus, 3HaueHue u BBISIBIIAITH IPUYUHBI U CIIEACTBUS IPOCTHIX SIBICHUH
CTPOEHHUS OPTaHU3MOB. poJb B MeTabOJIH3MeE KIETOK. (TTOABOASAIITNI JUATIOT C yYUTEJIEM, BBIIIOJTHEHNE
[pakruyeckas padora Ne3 | KnerouHas Teopust CTpOeHUs MPOAYKTUBHBIX 3aJaHUN).
CpaBHEHHE CTPOCHUS opranu3MoB. Mcropus pa3Butus 2. YMeH#ue BIaJIeTh CMBICIOBBIM uTeHHeM PaboTas 1o
KJIETOK PACTCHUH, KJIETOYHOH TeopnH; paboTel M. TUIAHY, CBEPSITH CBOM JEHCTBHS C LEIBIO H, IIPU
KUBOTHBIX, TPHOOB U lneitnena, T. llBanna, P. bpoyHa, HEO0XOIUMOCTH, UCTIPABIIATH OLTHOKA
GakTepuii» P. BupxoBa u Apyrux y4eHBIX. CaMOCTOSTEIIHHO.
OCHOBHBIE TIOJIO’KEHUS KJIETOYHOU
TEOPHUH; COBPEMEHHOE COCTOSIHHE
KJIETOYHOM TEOPUU CTPOCHHUS
OpraHU3MOB. 3HaUYCHUE KIETOYHON
TEOPHH JJIs1 pa3BUTHs OHOJOTHH.
15 | Tema 15. «<HekJjerounble | BUpycbl — BHYTPHUKIETOUHbBIE IloznaBartenbHbie YVY /I Lennoctu
(opmbl kM3HU. BUpychl» | Mapa3uThl HA TEHETUYECKOM 1. YMeHne aHanu3upoBaTh, CPAaBHUBATH, HAyIHOTO
(1 uac) ypoBHE. OTKPBITHE BUPYCOB, KiaccuuIumpoBaTh U 0000MAaTh (PaKTHl U SBICHHUS, ITO3HAHUS.
1. Hekteroussie GopMBI MeXaHU3M B3aUMOJAEHCTBHSI BUpYca BBISBJIATh IIPUUUHBI U CIEACTBHS MPOCTHIX SIBICHUI ®dopMHpOBaHUE
KI3HH. BUpYCHI. Y KJIETKH, NHQEKINOHHBIH (TTOIBOSIIITMIA IMATIOT C YUYHTEJIEM, BBITOTHEHUE KyJBTYpBl
nporecc. BepTukanpHslil 1 MIPOyKTUBHBIX 3aJlaHUH). 3JI0pOBBbSL.

TOPHU3OHTAIILHBIN THII TEpeadn
BUPYCOB. 3a00JIeBaHUS JKUBOTHBIX
W pacTeHHil, BEI3BIBAEMBIE

2. YMeHue BlIaIeTh CMBICJIOBBIM YTeHrneM Paboras 1o
IJIaHy, CBEPATH CBOM JECUCTBUS C LEJIbIO U, IPU
HEO0OXOIMMOCTH, UCTIPABIISITH OITHOKH




BHUpycamu. BupycHbie
3a00JIeBaHMs, BCTPEUAIOIIAECS Y
yenoBeka; rpunt, rematut, CITA/I.
Bakreprnodarn. [Iponcxoxnenue
BUpPYCOB. Mepsl mpouIakTHKH
pacnpocTpaHeHHsI BUPYCHBIX
3a00JICBaHH.

CaMOCTOATCIIBHO.

PA3JEJ III. PASMHOXXEHUE U PASBBUTHUE OPI'AHU3MOB (26 yacos)

I'naBa 6. PasMHo:keHMe OPraHu3mMo

B (7 yacoB)

16 Tema 16. «becnoJjioe MuroTnaeckuit IMKI: nHTEpdaza 7 15 |1 |1 |- - |- 1 | ITo3HaBatenbHble YV ]I Lennoctu
Pa3sMHOKeHUe PACTeHUH U | — MEpUOJ MOATOTOBKH KIIETKHU K 1.YMeHHne OpHeHTHPOBATHCS B YUCOHUKE, HAXOAUTh U | HAYIHOTO
skuBOTHBIX. Ilos10BOE Jenenuto, pegymiukanus JHK; HCTIONB30BaTh HYXXHYIO HH(pOpManio MIO3HAHMUS.
pa3mHo:keHue» (7 4acoB) | MHUTO3, a3kl MUTOTHYECKOTO 2. YMeHre aHanu3upoBaTh, CPABHUBATD, DopMupoBaHUE
JeTICHUS 1 IpeoOpa3oBaHus KIIaccUGUIPOBaTh U 00001aTh (HaKTHl U ABICHUS; KyJIbTYpBI
1.becmonoe pa3MHOXKEHHE XpOMOCOM B HUX. MexaHHU3M BBISIBIIAITH IPUYUHBI U CIIEACTBHS IMPOCTHIX SIBICHUH 3/I0POBBSL.
2. IlonoBoe pa3sMHOXKEHHUE 00pa3oBaHUs BepeTeHa JICJIeHUs U (paboTa o aHaIU3y CXEM U MIUTIOCTPAIIHif)
3. Pa3Burue nonoBbIx PacXOXACHHUS TOUEPHUX XPOMOCOM 3. BeluuTHIBaTH BCE YPOBHU TEKCTOBOW MH(pOPMAIHH.
KJIETOK (TaMETOTeHE3) B aHa(dase. buonorunueckuii cMbIc Kommynukatusabie YV ]I
4. Ilepuon co3peBaHUs MuTo3a. buonoruueckoe 3HaueHUE 1. YMeHue caymate ¥ IOHUMaTh pedb APYTHX JIFoeH
(meito3 ) mecm MuTO3a (Oecmosioe pa3sMHOKEHHUE, 2. YMeHHe CaMOCTOSTEIbHO OPraHU30BbIBATh yUeOHOE
5. OcobenHocTn POCT, BOCIIOJIHEHHE KIIETOYHBIX B3aMMOJEHCTBHE NpH paboTe B Iape.
criepMaroreHesa u MOTEPb B (PU3NOJIOTHICCKUX H Perynsatusnbie YV ]I
OBOTEHE3A. MaTOJIOTMYECKUX YCIIOBHUSX). 1. YMeHne caMocTosITeNIbHO 0OHapyKHBaTh U
JlaGopaTopuas paGora Ne7 | Perymanus >kn3HEHHOTO LIMKIIA (hopMupoBath yueOHYIO MPOOIeMY, OIIPEACIIATE el
«M3yueHne cTpoeHus KJIIETK MHOTOKJIETOYHOTO JeaTeNIbHOCTH ((hOpMYyJITMPOBKA BOIIPOCA YPOKa);
MIOJIOBBIX KJIETOK Ha opranusMma. PakTopsl pocra. 2. YMeHue B TUaliore ¢ y4YuTeIeM COBEPIIEHCTBOBATh
TOTOBBIX MHUKpOTIpenapaTax | 3alporpaMMHpOBaHHAs KJIETOYHAs CaMOCTOATENIFHO BBIPAOOTaHHBIE KPUTEPUH OIICHKH
6.0cemeHeHNEe U rHOeIb — aIonTo3; PETyIAIHL HaxoanTs nH(OpMAaIMIO 0 YeIOBEKE B HAYIHO-
OIIOJJIOTBOPEHHE anonrto3a. [ToHsITHE O pereHepanuy. HOITYJIIPHOM TUTEpaType, B OMOIIOTHUECKUX CIOBapAX
7. llpakTuyeckasi paGora Ned | HapyrieHus HHTEHCUBHOCTU u cripaBouHuKax, MaTeprere (H), ananmu3upoBats u
«PerreHne 3eMeHTapHBIX KJIETOYHOTO Pa3sMHOXKEHUS U oneHuBarts ee (IT).
3a71a4 10 MOJIEKYJISIpHOM 3aboJIeBaHNUs YeTIOBeKa 1
Ouonornu» (MHUTO3, MEH03, | KUBOTHBIX: TPO(HUECKUE S3BHI,
raMeToreHes) J0OpOKaYeCTBEHHbIE U
3JI0KaYE€CTBEHHBIE ONYXOJH U JIp.
I'napa 7. UnauBuayanbHOe pa3BUTHE OPraHnu3MoB (oHTOreHe3) (19 yacon)

17 Tema 17. «KpaTkue THurmb! SAIEKIETOK; TOIIPHOCTD, 6 |6 |- - - - |- 1 | HaxomuTh nHGOPMALIHIO O YETIOBEKE B HAYIHO- [TaTpuoTtmaeckoe
HCTOPUYECKHE CBEIeHUsl. | PACIPEEIICHUE KEITKA 1 TIOTYJIIPHO JTUTEpaType, B OMONIOTHYECKUX CIOBApAX | BOCHHTAHHE.
IMOPUOHANBHBIN MEPUOJ | TEHETUYECKUX JETEPMUHAHT. u cipaBoyHuKax, aTepuere (H), ananmusuposats Iennocru

pa3BuTHa» (6 yacoB) O06o0mouKkH fiIa; aKTUBAIHSA onexuBarts ee (IT). Hay4HOT'O
1. Kpatkue ucropuyeckue OIUIOIOTBOPEHHBIX SHIIEKIETOK K JInunoctHble YV /I TIO3HAHUS.

CBCIICHHUA.

pasutuio. OCHOBHBIE

OHeHI/IBaTB JKU3HCHHBIC CUTYallMU C TOUYKH 3pCHUA




2. DMOpHOHAITBHBIN TIEPHO
passutusL. JpobieHne.
3. TacTpymsius ~ mecm
4. T'mcto u opraHoreHes
5. Perymsmus
SMOPHUOHATILHOTO Pa3BUTHS
6. Posib HepBHOH 1
SHJOKPUHHOU
cucTeM B 00ecrieYeHu I
SMOPHUOHATILHOTO PA3BUTHS
OpraHu3MOB

3aKOHOMEPHOCTH JIPOOIICHHUS,
TOTHIIOTEHTHOCTH 0JIaCTOMEPOB;
o0pa3oBaHHe OXHOCIOHHOTO
3apoJIbIa — OJIacTyIIBL.
lacTpynsnus; 3aKOHOMEPHOCTH
00pa3oBaHMs ABYCIIOHHOTO
3apoAplilia — racTpyJibl.
3apo/bIIIeBbIC TUCTKU U HX
JanbHeimas quddepeHInpoBKa;

TOMOJIOT'HA 3apOABIIICBLIX JINCTKOB.

IIepBuuHbLi OpraHoreHes
(metipymanus) v madpbHEHIIas
mudQepeHIIpPOBKa TKAaHEH,
OpTaHoB M cucTeM. Perymsamms
SMOPHOHAILHOTO Pa3BHUTHS
JEeTepMHUHALMA ¥ YMOpHOHAIbHAS
uHAyKuus. ['eHeTnueckuit
KOHTpOJIb pa3BUTHsA. Poiib HEpBHOU
Y SHAOKPUHHOM CHCTEM B
obecrieueHUH YMOPUOHABHOTO
Pa3BUTHSA OPTaHU3MOB.

0e301macHOT0 00pa3a KU3HU U COXPAHCHUS 3I0POBBSI.
o3snaBarensHble VY ]I

1. YMeHue aHanu3upoBaTh, CPABHUBATD,
KIIacCH(UITMPOBATH U 0000maTh (HaKTHI U SIBIICHIIS,
BBIABIISITH TIPUYIHHBI M CIIEACTBHA IPOCTHIX SIBICHUH
(TTOIBOSILITMIA IMATIOT C YYUTEJIEM, BBIOTHEHUE
MIPOYKTUBHBIX 3aJlaHUH).

2. YMeH#He BIaJIeTh CMBICIOBBIM uTeHHeM PaboTas 1o
IUIaHY, CBEPSTH CBOU JIEHCTBHS C LIEJIBIO H, IPH
HEOOXOANMOCTH, HCTIPABIISTH OLIHOKH
camocTosaTenbHOo. KommyHukatusHele YV ]I

1. YMeHue cnymaTh 1 NOHUMATh pedb APYTUX JII0AeH
2. YMeHHe caMOCTOSTEIFHO OPTraHN30BbIBATh YUCOHOE
B3aMMOJEHCTBHE NpH paboTe B Iape.

Perynsatusnbie YV ]I

1. YMeHne caMoCTOSITeNIbHO OOHApYKUBATh U
(dhopmMupoBath yueOHYIO MpobdIEMYy, OTIPENCIATh eI
JeaTelIbHOCTH ((hOpMYJITMPOBKA BOIIPOCa YPOKa);

2. YMeHue B TUaliore ¢ yYuTeaeM COBEPIIEHCTBOBATh
CaMOCTOSTENHHO BBIPaOOTaHHBIE KPUTEPUH OLIEHKU
Haxoaute nHpOpMAaIHIO 0 YeNOBEeKe B HAYYHO-
MOMYJISIPHOM JIUTEPaType, B OMOJIOTHUCCKUX CIOBAPSIX
u cripaBoyHMKax, MuTepuere (H), ananusuposats u
oniernBath ee (I1).

18

Tema 18.
«IMocTamMOpHOHANBbHBIH
nepuoa pa3BuTHm» (2 uaca)

1. ITocTaMOpHOHATBHBIIH
HEePUOJ PA3BUTHSL.
2. ITocTaMOpHOHaIbHBIN
NEepPHOJI Pa3BUTHSI.

3aKOHOMEPHOCTH
MOCTAMOPHOHAIBHOTO MEPHOAA
passutust. [Ipsimoe pasBuTHe; 10
PenpoyKTUBHBIH,
PENpOTyKTUBHBIA 1
NOCTPENPOAYKTUBHBII IIEPUOJIBIL.
Henpsmoe pa3zsutue; nojiHbId 1
HEMOJHBIA MeTaMop(}o3.
buonoruueckuii CMbICI pa3BUTHS C
metamopdozom. Craaun
MOCTAMOPHOHATIBHOTO Pa3BUTHS
NIPU HENPSIMOM Pa3BUTHH
(JTMuMHKa, KYKOJIKa, IMMaro).
CrapeHune 1 cMepTh; OHOJIOTHS
MPOJIOIDKUTEIILHOCTH JKU3HH.

JInunocthele YV ]I

O1cHUBATH JKU3HEHHBIC CUTYAINH C TOUYKH 3PCHHUS
Oe3omacHOro 00pasa KU3HU U COXPAHEHUS 3T0POBBSI.
[oznaBarenbuble YVY /I

YMeHne aHaTu3upoBaTh, CPAaBHUBATH,
KITaCCUPUIIMPOBATH U 000011aTh (haKThI U SBJICHUS;
BBISIBIISITH IPUYUHBI M CIICACTBUS MPOCTHIX SIBIICHUIMA
(TOIBOSILIMIA IMATIOT C YYHUTEJIEM, BBIITOJIHEHUE
NPOJYKTHBHBIX 33J[aHUi).

Perynstusnbie YVY/I.

1. CamocTosITenbHO 00HAPYKHBATh B (POPMYITHPOBATH
yueOHYyI0 IpobieMy, OnpeesaTh Lelb yueOHOH
JeSITeIbHOCTH, BRIOMPATh TEMY MPOEKTA.

2. BeyiBATaTh BEpCUH PELICHHS IPOOIEMEI,
0CO3HaBaTh KOHEUHBIH pe3yJIbTaT, BEIOUpATh U3
MPEJUIOKEHHBIX U HCKATh CAMOCTOSTEIHLHO CPEICTBA
JOCTHKEHHS LETIH.

ennoctu
HAyIHOTO
MTO3HAHUS




19 Tema 19. 1. «O01mue CXO0ZCTBO 3apOoabIIIeH U Perynsatusnbie YV ]I. ennoctu
3aKOHOMEPHOCTH SMOpHOHANIbHAS AUBEPTECHIINSA 1. CamocrosaTeNnsHO 00HAPYKUBATH U GOPMYIHPOBATh | HAYIHOTO
oHTOreHe3a. PazBurne npusHaxoB (3akoH K. bapa). y4eOHyI0 IpobIeMy, ONpEneATh Lenb yueOHOMH MTO3HAHUS.
OpraHu3MoOB U buorenernueckuii 3akoH (3. JEATEIbHOCTH, BEIOMPATh TEMY IPOCKTA. dopmMupoBaHue
OKpY:Kalouas cpega» I'ekxens u K. Mromnep). PaboTst 2. BeyiBuraTh Bepcun pemeHns mpooOIeMel, KYJbTYpPbI
(4 yaca) akagemuka A. H. CeseprioBa 00 0CO3HaBaTh KOHEUHBIH Pe3yJIbTaT, BEIOMPATh U3 310pPOBB4.
1. O6ume 9MOPHOHAILHON N3MEHYHBOCTH MIPEUI0KEHHBIX U UCKATh CAMOCTOSITETIbHO CPENCTBA Dxonoruyeckoe
3aKOHOMEPHOCTHU (M3MEHYNBOCTH BCEX CTaAUM JIOCTIDKEHHS LIeJIH. BOCIIUTaHMUE.
OHTOTEHEe3a. OHTOTCHE3a; KOHCEPBAaTUBHOCTh 3. CocTaBnaTh (MHAUBUIYaIbHO UM B TPYIIIE) IUIaH
2. IIpakTnyeckas pagora PaHHHX CTaJUi SMOPHUOHAIIBHOTO pereHust mpo0eMsbl (BBITOIHEHHS IPOEKTA).
N5 «BrisBnenue pa3BUTHS; BOSHUKHOBEHHE 4. Paboras 1o maHy, CBEpsITh CBOH JACHCTBUS C 1IEJIBIO
MIPU3HAKOB CXOACTBA W3MEHEHHH KaK Mpeo0pa3oBaHuH 1, IPU HEOOXOJMMOCTH, UCIIPABIISATH OIIHOKH
3apo/IbIIIeH YeoBeKa 1 CTaIMii pa3BUTHS U TIOJTHOE CaMOCTOSTEIBHO.
JIPYTUX TTO3BOHOYHBIX BBITIA/ICHHE TTPEJKOBBIX 5. B nuanore ¢ yunTeneM COBEpIICHCTBOBATh
KHUBOTHBIX KaK MPU3HAKOB). CaMOCTOSTEIIFHO BEIPA0OTAHHBIC KPUTEPUH OLIEHKH.
JI0Ka3aTeNbCTBO UX KommyHnukaTusHble YV ]I
pozacTBa» 1. CaMOCTOATETHHO OPTAaHU30BHIBATH yUeOHOE
3. Pons dpakTopos B3aMMOJICHCTBHUE B TPyIIe (OMPEneNATh OOLIUE HIENH,
OKpy>Karollel cpesbl B pacupenenaTb poju, JOrOBapuBaThCs APYT C APYTOM).
SMOPHOHAIEHOM U JInunoctHeie YV /I
MOCTIMOPHOHATEHOM 1. Oco3HaBaTh €AUHCTBO U IIEIOCTHOCTH
Pa3BUTHM OpraHU3Ma. OKpY’KaloIIero Mupa, BO3MOKHOCTH €Tro
4. Bo3neiicTBue MI03HaBaeMOCTH. [IpIMEHATH 1OTydeHHbIE 3HAHUS U
TOKCHYECKHX BEIIECTB Ha ymenus Ha ypokax (H) u B xwuznu (I1). PerynsrusHeie
IUTIOJT ¥ OPTaHM3M MaTepH.
20 Pounb ¢akTopoB okpyskaromeit HoznaBarenbuble YVY /I Lennoctu
Tema 19.2. «OHTOreHE3 Cpenbl B 3MOPHOHAIBEHOM U 1.YMeHne OpHeHTHPOBATHCS B YICOHHUKE, HAXOIUTH U Hay4yHOTO
pacreHnuii» (4 yaca) MOCTIMOPHOHAIFHOM Pa3BUTHH HCIIONIb30BaTh HYXHYIO0 HHpOpManio TIO3HAHMSI.
1.7)Ku3HEeHHbIN MK U opranusma. Kpurnueckue nepuoibt 2. YMeHue aHalM3upoBarh, CpaBHUBATD, DKOJIOTHYECKOE
YyepeioBaHNUE TIOKOJICHUH y pa3BuTHA. BinsHue n3MeHeHuH KIaccuUIMPoBaTh U 000011aTh (haKTHI U SIBICHUS; BOCTIMTaHHUE.

BOJIOpOCTIEH M MOXOBUIHBIX
2. )Ku3HEHHBIA UK U
4epeOBaHUE [TOKOJICHUH Yy
BBICIIIUX CTIOPOBBIX
pacteHui mecm
3. JKuzHeHHBIN UK U

yepeoBaHHUe MOKOJICHUH Yy

TrOJIOCEMEHHBIX

4. )Ku3HeHHBIH IIUKI U

yepeoBaHHue MOKOJICHUH Yy

LIBETKOBBIX PacTeHUH.

romMeocrasa opraHu3Ma MarepH u
U0 B pe3yJIbTaTe BO3JEHCTBUS
TOKCHYECKHX BEIECTB (TabauHOTO
JbIMa, aJIKOTOJIsA, HAPKOTUKOB U T.
JI.) Ha X0J SMOPHOHAIBHOTO U
MOCTAIMOPHOHATIBHOTO ITEPHOIOB
pa3BUTHA(BPOXKICHHEIC YPOJICTBA).

BBISIBJIATH PUYMHBI U CIIEICTBHS IIPOCTHIX SIBICHUI
(paboTa mo aHaNMKM3y CXEM U WILTIOCTPAIIHIA)

3. BelunTHIBaTH BCE YPOBHU TEKCTOBON MH(pOPMAIIHH.
KommynukatuBHbie YVY ]I

1. YMeHne cnymaTth ¥ MOHUMaTh pedb APYTHX JIFOACH
2. YMeHHe caMOCTOSITEIEHO OPraHn30BbIBATh YUeOHOE
B3auMO/IeHicTBUE NpH paboTe B Iape.

Perynarusnubie YV ]I

1. YMeHHe caMOCTOSITENEHO OOHAPYKUBATh U
(dopMupoBaTh yueOHyI0 IpOOIEMY, ONIPEACIIATH LIelb
JeaTelIbHOCTH ((hOpMYJIMPOBKA BOIIPOCA YPOKa);

2. YMeHne B THaiore ¢ yYuTeJIeM COBEPIICHCTBOBATh
CaMOCTOSITENTFHO BBIPA0OTaHHBIE KPUTEPUH OIICHKH




21 Tema 20. TlonsTre o perenepanuu. 3 2 - - - - 11 - Jlmanoctrble YV /I OnieHUBaTh )KU3HEHHBIE CHTYAIH Llennoctn

«Perenepanus» (3 yaca) Hapymenns nHTeHCHBHOCTH C TOYKH 3peHHs 0€30IacHOT0 00pa3a KU3HU U HayIHOTO

1. Perenepanus KJIETOYHOTO Pa3MHOXKEHUS U COXpaHeHHUs 310poBbs. [lo3HaBarenbHble YV ]I IMO3HAHMS.

2. Pereneparust 3a00JIeBaHHS YEIIOBEKA U YMeHne aHaIu3upoBaTh, CPABHUBATE, ®dopmupoBaHue
3. O60OIIEHHE IO TEME. JKUBOTHBIX: TpO(hrudecKue A3BEI, KIaccu(UIPpoBaTh U 00001aTh (HaKTHI U ABICHUS; KyJIbTYpBI
3aver Ned JI0OOPOKAYECTBCHHBIC U BBISBJIATH TIPUYMHBI U CIICCTBUS MPOCTHIX SIBICHUI 3IIOPOBBSIL.
«Pa3mMHOXeHUE U pa3BUTHE 3JIOKa4CCTBCHHBIC OITYXOJIH U AP. (moaBOAALIUI TUAJIOT C YYUTEJIEM, BEIIOJTHEHHE
OPTraHu3MOB) MIPOAYKTUBHBIX 3aJJaHUIN).
PA3JIEJ IV. OCHOBbI TEHETUKHU U CEJIEKIIUU (25 yacoB)+ 1 yac (MTOroBasi KOHTPO/IbHasi paboTa)

I'naBa 8. OcHOBHbIe OHSITHSI FreHeTHKH. 3aKOHOMEPHOCTH HacJeRoBaHusl Npu3HaKkoB (14 yacoB)+ 1 yac (MTOroBasi KOHTPOJIbHAasi patoTa)
22 Tema 21. «OcHOBHBIE IIpencraBnenus ApeBHUX O poAcTBEe | 2 | 2 | - - - - |- - JlnunoctHele YV ]I OnieHuBaTh )XU3HeHHbIe cuTyaluu | Ilatpuorndeckoe
MOHATHS FeHEeTHKID) U XapakTepe nepefayn MpU3HaKoB C TOYKH 3peHHUs 0e301acHOr0 00pa3a )KU3HHU U BOCIIUTaHUE.
(2 yaca) 13 MOKOJICHUS B TIOKOJICHUE. COXpaHEHHUs 3J0POBbSL. Lennoctu
1. Uctopus pa3Butus B3risasl CpeIHEBEKOBBIX YUEHBIX Ilo3zHaBarenbHble YY /I Hay4HOT'O
TeHETHKHU Ha MIPOIECChl HAaCIeAOBaHU YMeHue aHaJIu3HupoBaTh, CPAaBHUBATH, MIO3HAHUSI.
2. OCHOBHBIE OHATHSA npu3HaKoB. VIcTOpust pa3BUTHA KIaccU(GUIPoBaTh U 00001aTh (HaKTHl U SBICHUS;
TCHETHKU. reHeTHKH. OCHOBHBIE TIOHSTHUS BBIABIISITH IIPUYHMHBI M CIICACTBHSA IPOCTHIX SIBICHUN
reHeTHKH. [Ipu3HaKku 1 CBOWCTBA; (TTOBOISIIMIA NATIOT C YYHUTEIIEM, BBITOTHEHHUE
TEHBI, aJJICIIbHBIC TEHBI. MIPOYKTUBHBIX 3aJlaHUH).
T'oMO3UrOTHBIE U T€TEPO3UTOTHBIE Perynstusnbie YV /I.
opranu3Msl. ['eHotun u peHoTHm 1. CamocTosaTenEHO 00HAPYKUBATh U (HOPMYJINPOBATH
opraHusMa; reHo(oHI. yueOHYI0 IpobIeMy, ONpeIesiTh Lelb yueOHOH
JIeSITeTIbHOCTH, BRIOMPATh TEMY NPOEKTa.
23 Tema 22. Mertoap! u3yuyeHus 1 |- - 1 |- - |- - Perynstusnbie YV /I Lennoctu
I'udpunosornyeckuii HaCJIEICTBEHHOCTU U 1. CamocrosTensHO 00HApYKHUBATh U (GOPMYIIUPOBATh | HAYYHOTO
MeTO/ U3yYeHHs M3MEHYNBOCTH. UncTas TUHUSA: yueOHYI0 IpobJIeMy, ONpeelIsTh Lelb yueOHOH MTO3HAHUS.

HACJIeIOBAHUSI IPU3HAKOB
I'. Menaeas (1 gac)
1. T'uOpumonoruuecKuit
METOJ] H3YUCHUS
HaCIIeIOBaHUS [IPU3HAKOB
I'. Meunnens.
Ipakrnyeckas padora Ne6
«CocraBieHne
3JIEMEHTAPHBIX CXEM
CKPCIIUBAHUSDY

nopoja, copt. ITpuHIMne! u
XapaKTEePUCTHKA
rudpuoIoruyeckoro merozaa I
Mengens. lpyrue reHeTHUEeCKUe
METOJIBI: IINTOT€HETHIECKHH,
TeHeaJIOTMYECKHUii, METOIbI
uccnenoanus JJHK.

JIeSTeNIbHOCTH, BEIOMPATh TEMY IPOEKTA.

2. Beiaurarts Bepcuu penieHus mpooIieMsl,
OCO3HaBaTh KOHEUHBIH Pe3yJIbTaT, BEIOMpATh U3
TIPEAJI0KEHHBIX M MCKAaTh CAMOCTOSITEJIFHO CPEACTBa
JOCTHKEHUS LEIIH.

3. CocTaBiaTh (MHAUBUAYAIHHO WIN B TPYIIIE) IIaH
peteHust mpo0IeMbl (BBITOIHEHHS IPOEKTA).

4. PaboTas 1o many, CBEpATh CBOU JACHCTBHUSI C IETBIO
1, IPH HEOOXOIUMOCTH, UCTIPABIIATH OLTHOKH
CaMOCTOSTEIIBHO.

5. B aunasnore ¢ yuutesnem COBEpILIEHCTBOBATh
CaMOCTOSITENIbHO BIPAOOTAHHBIE KPUTEPUH OLICHKH.
KommynukatuBHbie YVY ]I

1. CaMOCTOATENTLHO OPraHU30BbIBaTH yueOHOE
B3aUMO/IeicTBIE B rpynie (OnpeaessiTe o0Iue ey,
pacIpeiensiTh poJiv, JOTOBAPUBATHCS APYT C JPYIOM).




24 Tema 23. «3aKoHbI 3aKOHOMEPHOCTH HACIICIOBAHUS Ilo3HaBarenbHble YY /I ennoctu
Menneas» (4 yaca) MPHU3HAKOB, BBISBICHHBIE I 1.YMeHne OprueHTHPOBATECS B YICOHNKE, HAXOIUTD U Hay4yHOTO
1. ITepBsIit 3aK0H Mennenem. MororubpuaHoOE HCTIOJIB30BaTh HYKHYIO HH(POPMAIIHIO MTO3HAHUS.
Mengens — 3akoH ckpemuBanue. [1epBbiii 3aK0H 2. YMeHue aHaIu3upoBaTh, CpaBHUBATh,
JoMmuHIpOBaHUSA MeHnnens — 3aKoH KIIacCU(UITMPOBATH U 0000mAaTh (HaKTHI U SIBIICHIS,
2. Bropoii 3akoH JoMuHupoBanus. [TonHoe u BBISBJIATH IIPUUMHBI U CIEACTBHS IPOCTHIX SIBIECHUI
Mennens — 3akoH HETOJIHOE JOMUHUPOBAHUE; (pabora 1Mo aHaNKM3y CXEM M HILTIOCTPaLUii)
pacIeIeHUs MHOXECTBEHHBIH aJUICTHU3M. 3. BelYnTHIBaTH BCE YPOBHU TEKCTOBON MH(pOPMAIIHH.
3aKOH YUCTOTHI FaMeT. Bropoii 3akoH Mennens — 3akoH KommyHnukaTtusssie YV ]I
Hctopus pa3Butus pacuiernyieHus. 3aK0H YHCTOTHI 1. YMeHue caymath ¥ NOHUMaTh peub APYTUX JoeH
#uBOTHBIX» K. M. Bapa. raMmerT M €ro IUTOJOTHUECKOoe 2. YMeHHe caMOCTOSTENFHO OPraHN30BbIBATh YUeOHOE
U y4eHne o 3apoAbIIeBEIX | 000CHOBaHHUE. AHATM3UPYIOIIEe B3aMMOJICHCTBHE TIpH paboTe B mape.
JMUCTKAaX. AHANM3HpYIOIee | cKpemuBanue. JlurnOopunHoe n Perynsatusnbie YV ]I
CKpeILBaHHE MOJUTHOPHIHOE CKPEIINBAaHNE; 1. YMeHne caMoCTOSITeNIbHO OOHApyKUBATh U
3. JurunGpunHoe u TpeTuil 3akoH MeHaens — 3aKoH (opMupoBaTh yueOHyI0 IpOOIEMY, ONIPEACIIATH LIENb
MOJUTHOPHUIIHOE HE3aBUCHMOTO KOMOWHHPOBAHHS. JeaTeNbHOCTH ((hOPMYyITHPOBKA BOIIPOCA YPOKa);
CKpeIlBaHHE mecm 2. YMeHue B TUalore ¢ yYuTeIeM COBEPIIEHCTBOBATD
Tperuii 3akoH Mennens — CaMOCTOSTENIFHO BBIPAOOTaHHBIE KPUTEPUH OIICHKU
3aKOH HE3aBHCHUMOTI'0 Haxoaute nHpOpMAaIHIO 0 YeNOBEKE B HAYYHO-
KOMOHWHHUPOBAHUS HOITYJIIPHOM TUTEpaType, B OUOIIOTHUECKUX CIOBapAX
4. TIpakTuveckasi padota Ne7 u cripaBoyHuKax, Mateprere (H), ananmusupoBats u
«PelieHne reHeTHYeCKIX onenuBarts ee (I1).
3a7ad»

25 | Tema 24. «XpomocomMHast XpoMocoMHast Teopus Ilo3HnaBarenbHbie YY1 ennoctu
TEOPHsi HACJIECTBEHHOCTH HACIIEACTBEHHOCTH. [ pyImbl 1.YMeHHe OpHeHTHPOBAThCS B YUCOHUKE, HAXOAUTD U Hay4YHOTO
CueniienHoe HacieioBaHue | crerienus reHos. ClEIeHHOe HCIIONIb30BaTh HYXHYI0 HHpOpMaNnio MNO3HAHHUS.
renos. I'enernxa no.a. HacJieJOBaHHE NMPU3HAKOB. 3aKOH 2. YMeHue aHalM3upoBarh, CpaBHUBATD, dopMupoBaHue
Hacsienosanune npusnakos, | T Mopraua. [TonHOE 1 HemosHOE KIIacCH(UITUPOBATH U 0000mAaTh ()aKTHI U SIBIICHIIS, KYJIBTYPHI
CLEIIEHHBIX € M0JIOM CLIEMJIEHUE TEHOB; PACCTOSHHE BBISABJISATH IIPUYMHBI U CIIEACTBUS IPOCTHIX ABIEHUI 3710pOBBAL.
(3 4aca) MEKy TEHAMU; T€HETUIECKUE (paboTa Mo aHaNIU3y CXEM M MIUTFOCTPAI[HH)

1. Xpomocomnas Teopus KapThl XpPOMOCOM. 3. BelunTHIBaTH BCE YPOBHU TEKCTOBON MH(pOPMAIIHH.
HACJIeICTBEHHOCTH.

2. CueruieHHOE
HacJIeJOBaHHE TeHOB.
IpakTuyeckas padora Ne§
«M3yueHue pe3ysbTaToB
MOHOTHOPHAHOTO M
JIUTHOPUIHOTO
CKpEIINBaHus Y 1po30(uin
3. 'enernka momna.
Hacnenosanue npusHakos,
CLCTUICHHBIX C TIOJIOM.

Kommynukatususie YV

1. YMeHue ciymaTth ¥ MOHUMATh pedb IPYTHX JTOAeH
2. YMeHHe caMOCTOsTebHO OPTaHU30BBIBATh YUeOHOE
B3aUMOJICHCTBHUE TIPU paboTe B Mape.

Perynsatusnbie YV ]I

1. YMeHHe caMOCTOSITENbHO O0OHAPYKUBATh U
(dopMupoBaTh yueOHyI0 IpOOIEMY, ONIPEACIIATh LIelb
JeaTeNIbHOCTH ((hOPMYJIMPOBKA BOIIPOCA YPOKa);

2. YMeHHe B JHaJIOoTe ¢ YUUTEJIeM COBEPIIECHCTBOBATh
CaMOCTOSATENHLHO BEIPaOOTaHHBIE KPUTEPHUH OLIEHKH




26 Tema 25. «I'eHoTHNI KaK T'eneTnueckoe onpeneneHue moa; Jlmanoctrele YY1 OnieHUBaTh )XKU3HEHHBIE cuTyaruu | LleHHOCTH
LeJIOCTHAs cHCTeMa. TOMOTaMETHBIA U T€TepOraMeTHBIN C TOYKH 3peHuUs 0€30IacHOT0 00pasa )KU3HU U HAay4HOTO
B3aumopeiicTBue reHoB» | moi. ['eHeTHUeCcKkas CTpyKTypa COXPAaHEHHUs 310POBbS. [IO3HaHUSL.
(4 yaca)+ 1 yac (UTOroBasi | IMOJOBBIX XPOMOCOM. Io3snaBarensHble VY J{ DopMupoBaHue
KOHTPOJIbHas1 pa6oTa) HacnenoBanue npu3HaKkoB, YMeHue aHanu3upoBaTh, CPAaBHUBATH, KyJIbTYpBI
1.I'eHoTHN KaK LETOCTHAS CLETIJICHHBIX C MOJIOM. KJIaccuGUIpoBaTh U 00001IaTh (aKThl U SBICHUS; 3/I0POBBSL.
cucreMa. B3aumoneiictaue I'eneTnueckue kapThl XpOMOCOM BBISBJIATH IIPUUMHBI U CIEACTBUS MPOCTHIX SIBIECHUI Dxonoruyeckoe
aJJIeNIbHBIX TEHOB 4eJloBeKa. XapakTep HacleJOBaHuUsI (moABOASIINI UATIOT C YYUTEIIEM, BBIIOIHEHUE BOCIIUTaHMUE.
2. 'eHOTHII KaK 1I€JI0CTHAs MPU3HAKOB Y uesnoBeKa. ['eHHble u MIPOAYKTUBHBIX 3aJJaHUIN).
cucrema. Bzaumoneincraue XPOMOCOMHBIE aHOMAJIUH YETI0BEKA Perynsarusubie YV ]I
HeaJllIeJIbHbIX T€HOB Y BBI3bIBAEMbIC MU 3a00JI€BaHMSI. 1. YMeHHe caMOCTOSTENEHO OOHAPYKUBATh U
3. l'eHOTHI KaK LEIOCTHAS Meps! podHITaKTHKH (dhopmupoBath yueOHyIO poOIEMy, OTIPENEIATh HeTh
cucreMa. B3anmoneiicteue HACJIEJCTBCHHBIX 3a00JIeBaHNI JeaTeNbHOCTH ((hOpPMYyITHPOBKA BOIIPOCA YPOKa);
HeaJlIeJbHBIX T€HOB 4enoBeKa. ' eHOTUN Kak enoCTHas 2. YMeHue B TUalore ¢ y4uTeIeM COBEPIIEHCTBOBATD
4. I'eHeTHKa YeIOBEKa. cucrema. Bzanmoneiicreue CaMOCTOATENHHO BEIPaOOTaHHBIE KPUTEPHUHU OLICHKH
IpakTHdeckast padora Ne 9 AITICTBFHBIX U HeaJUICIbHBIX TEHOB B Haxoauts nHpOpMAIHIO 0 4eIoBeKe B HAYIHO-
«CocrapneHue u aHaus OIpe/ICICHNH ITPU3HAKOB. MIOITYJISIPHOI TUTEpaType, B OMONIOTHIECKHUX CIOBAPSIX
POZIOCIIOBHBIX Y€JIOBEKA IInefioTponust. DKCIIPECCUBHOCTH U u cripaBouHuKkax, Mateprere (H), ananmu3upoBats u
5. Mitorosast KOHTpOJIbHast TIEHETPAHHOCTh IeHa. ouenusarts ee (II).
paboTa
I'naBa 9. 3aK0HOMEpPHOCTH U3MEH (6 yacoB)
27 | Tema 26.«Hacuneacrsennasi | OCHOBHbIE ()OPMBI H3MEHUHBOCTH. Jlmanoctaele YY /I OnieHUBaTh )KM3HEHHbIE cuTyaruu | LlenHOCTH
(reHOTHIIHYeCKAas) I'enoTunMUECcKas U3MEHUUBOCTD. C TOYKH 3peHHs 6e30IacHOro 0bpas3a KU3HHU U HAay4HOT'O
U3MeHYHBOCTH» (4 yaca) | Myrtanuu. ['eHHbBIE, XPOMOCOMHBIE COXpaHEHHUS 37J0POBBS. MTO3HAHUS.
1.0OcHoBHBIE POPMEI Y reHOMHbIe MyTauuu. CBoicTBa [oznaBarenbuble YVY /I DopMupoBaHUE
HU3MEHYHUBOCTU MyTalHi{; COMaTHYECKUE U YMeHue aHanu3HpoBaTh, CPaBHUBATS, KYJBTYpBI
2. 'eHHBIC, XDOMOCOMHBIE U | T€HEPATHUBHBIC MYTALIHH. KJIaccUGUIPOBaTh U 00001aTh (HaKTHl U SIBICHNUS; 3JI0pOBBbS.
TEHOMHBIE MyTaIUH. Heiitpansnsie MmyTanuu. BBISBJIATH IIPUYMHBI U CIEJCTBHS MPOCTHIX SIBICHUI Oxonorundyeckoe
3. CpoiicTBa MyTanui. IomyneranbHble U I€TalbHBIE (TTOIBOISIIIMIA IMATIOT € YYUTEIIEM, BBITOTHEHHUE BOCIIUTaHHUE.

OBOIONOHHAS POJIb
MyTaLui

4. KomOuHaTHBHAsI
HU3MEHUYUBOCTh

MmyTanuu. [IpnanHEl 1 yactora
MyTaluii; MyTareHHble (pakToOpbl.
OBOITIOLMOHHAS POJIb MYyTaIUii;
3Ha4YEHHE MYTALMi JJIsl TPAKTHKH
CENbCKOTO XO351UCTBA U
O6moTexHoIOrNN. MyTareHHbIe
(axropsl. KomOnHaTHBHAS
M3MEHYMBOCTh. Y POBHH
BO3HHUKHOBEHHMS PA3INIHBIX
KOMOHMHAIMI TeHOB U UX POJIb B
CO3JJaHUH T€HETHIECKOTO

pa3HooOpa3us B mpeaeiax BUaa.

MPOAYKTUBHBIX 3anannil). Perynsarusasie VY ]I
YMeHHne caMOCTOSITeNIFHO OOHAPYKHUBATh U
(dhopMupoBaTh yueOHYIO MPOOIEMY, OIPEACTIATh IS
JIesITeNbHOCTH ((hOpMYyITHPOBKa BOTIPOCA YPOKa)
PerynstuBabie YV ]I

1. YMeHne caMoCTOSITeTbHO OOHAPY)KUBATh U
(dhopmupoBaTh yaeOHYIO POOIEMY, OTIPEAEIATH 1IeTh
nesTeabHOCTH (POpPMYIIMPOBKa BOIIPOCA YPOKa);

2. YMeHHe B TUANIOTE C YUTETIEM COBEPIICHCTBOBATH
CaMOCTOSTEIIFHO BBIPA0OTAHHBIC KPUTEPUU OIICHKH




28 Tema 27. «3aBucHMOCTH deHoTunUYECKast, Uin 2 |- 1 |- - - 11 - IloznaBarensHbie YVY ]I ennoctu
NMPOSIBJIEHUSI T€HOB OT Mou(UKaINOHHAS, U3MEHIUBOCTb. 1.YMeHHne OpueHTHPOBATHCS B YU€OHHUKE, HAXOAUTD U HAay4HOTO
yc/oBHii BHelIHei cpeasl | Poib yciioBuii BHEIIHEHN cpeabl B HCTIONB30BaTh HYXXHYIO HH(pOpMannio [IO3HaHUSL.
(peHoTUNINYECKAS Pa3BUTHU U NPOSIBICHUU 2. YMeHne aHanu3upoBaTh, CPABHUBATH, DopMupoBaHue
U3MEHYHMBOCTH) (2 yaca) | MpuU3HAKOB M CBOHCTB. CBOlCcTBA KIIacCU(UITMPOBATH U 0000mAaTh (HaKTHI U SIBIICHIS, KYJNBTYpHI
1.3aBHCHUMOCTD TIPOSIBIIEHHST | MOIU(UKAIMN: ONPEIeICHHOCTh BBISIBJIATH IIPUUMHBI U CIEJCTBUS MPOCTHIX SIBIECHUI 3/I0POBBSL.
T€HOB OT YCJIOBUH BHEIIHEH | YCIOBUSIMH CpEJBl, (pabora 1Mo aHaNKM3y CXEM M HILTIOCTPaLUii) Dxonoruyeckoe
cpensbl (peHoTunuuecKast HaIlpaBJIEHHOCTb, TPYNIOBOM 3. BelYnTHIBaTH BCE YPOBHU TEKCTOBON MH(pOPMAIIHH. BOCIIUTaHMUE.
HU3MEHYHBOCTD) XapakTep, HeHacleAyeMOCTb. KommyHnukaTtusssie YV ]I
JlagopaTopuas pa6ora Ne§ | CraTucTHYeCKHE 3aKOHOMEPHOCTH 1. YMeHue caymath ¥ NOHUMaTh peub APYTUX JoeH
«/3yueHne N3MEHYMBOCTH, | MOAM(MHUKALMOHHON H3MEHYMBOCTH; 2. YMeHHe caMOCTOSTENFHO OPraHN30BbIBATh YUeOHOE
MOCTPOEHHE BapHUALIMIOHHOTO | BapHAIOHHBIA psa U B3aUMOJEHCTBHUE MPH paboTe B Iape.
psaa v BapualMoOHHOMN BapualoHHas kpusasi. Hopma Perynsatusnbie YV ]I
kpuBoi. Onucanue pEaKIKn; 3aBUCHMOCTB OT 1. YMeHne caMoCTOSITeNIbHO OOHApyKUBATh U
¢deroTHIIA» TEHOTHIA. Y IPaBICHHE (opMupoBaTh yueOHyI0 IpOOIEMY, ONIPEACIIATH LIENb
2.006001eHre 3HaHAH IO JIOMAHUPOBAHUEM. nesTeapbHOCTH ((PopMyITHpOBKa BOIIPOCA YPOKa)
Teme 3ader NeS
I'naBa 10. OcHoBBI cesiekium (5 4acoB)
29 | Tema 28. «Co3nanue nmopox | Co3naHue nopoJ| )KUBOTHBIX U 2 2 - - - - |- - Peryaatususie YY1 [TatpuoTudeckoe
JKUBOTHBIX U COPTOB copToB pacTeHuit. PazHooOpasue u 1. YMeHHe caMOCTOsTENbHO O0OHAPYKUBATh U BOCIIUTaHHUE.
pactenuii. MeToabl MPOAYKTUBHOCTD KYJIBTYPHBIX (opMupoBaTh yueOHYI0 IpOOIEMY, ONIPEACIIATh Lielb IlenHocTu
ceJIeKIHH JKUBOTHBIX H pactenuil. LleHTpbI JeaTelIbHOCTH ((hOpMYJTMPOBKA BOIIPOCa YPOKa); HAy4HOTO
pacrenuii) (2 gaca) MPOUCXOXICHHUST 1 MHOT000pa3us 2. YMeHue B TUallore ¢ yYuTeIeM COBEPIIEHCTBOBATD TIO3HAHMSI.
1.Coznanue nopoa KYJIBTYPHBIX PACTCHHN. 3aKOH CaMOCTOSATENHLHO BEIPaOOTaHHBIE KPUTEPHUH OLIEHKH
MBOTHBIX U COPTOB TOMOJIOTHYECKUX PAJOB B Haxoauts nHGOpMaIMIO B HAYYHO-TIOIYJISIPHON
pacTeHui HACIIEICTBEHHON N3MEHUYHBOCTH. auTeparype, B OMOJIOTHUECKHX CIIOBapsX U
2. MeTonbl cenekunu cnpaBouHKKax, Marepuere (H), ananmusuposats u
JKMBOTHBIX U paCTEHUI ouenusats ee (I1).

30 | Tema 29. «Cenexnus Cenexuusi MUKpPOOPTaHU3MOB. 3 13 |- - - - |- - o3naBarensHble VY ]I [MatpuoTuueckoe
MHUKPOOPraHN3MOB. BrotexHonorus u reHeTHYecKas 1.YMeHHne OpHEeHTHPOBATHCS B YIEOHHUKE, HAXOIUTH U BOCTIMTaHHUE.
HocTmikenusi, HanpaBiaeHust | pmxenepus. Cellekimys UCIIOJIb30BaTh HY)KHYIO HH(OPMALIUIO Ilennocru
cesiexuum» (3 uaca) MUKPOOPIaHU3MOB IS IUIIEBOH 2. YMeHre aHaIu3upOoBaTh, CPAaBHUBATH, Hay4YHOI'0
1.Cenexuus IIPOMBIITIEHHOCTH; TIOIy4EHHE KIacCH(UITMPOBATh U 0000maTh (HaKTHI U SIBICHIS; [IO3HAHUSL.
MHKpPOOPIraHU3MOB JIEKapCTBEHHBIX NIPENAPATOB, BBISIBJIAITh IIPUYMHBI U CIEACTBYSI IPOCTHIX SBICHUI DopMupoBaHue
2. JIoCTIXeHUS ¥ OCHOBHBIC | GHONOTHYECKUX pEryasaTopos, (pabora 1o aHaNM3y CXEM M HILTIOCTPALNii) KyJIbTYpbI
HANPABJICHUS COBPEMECHHON | aMHHOKHCIIOT. 3. BeIYnTHIBaTH BCEe YPOBHU TEKCTOBON MH(pOPMAIHH. 310pPOBB4.
CENIEKLUU KommynukaTtuszele VY /I
3. locTiKeHUs ¥ OCHOBHBIC 1. YMeHue cnymats ¥ NOHUMaTh peub APYTHX JIFOAeH
HAMpPaBJICHUs COBPEMCHHON 2. YMeHHe caMOCTOSTEIFHO OPraHN30BbIBATh YUeOHOE
CEJICKIMHI B3aMMOJICHCTBHE NP paboTe B Hape.

Hroro [ 10 |79 |8 |9 |- 115 |9




2.1 Conep:xanue yueOHOro Matepuasa no ouosornu 1jasa 11 kiaacca ¢ ykazanueMm ¢GpopM OpraHu3anum 3aHATHIA U XapaKTePUCTUKHU
OCHOBHBIX BU/I0B /1eAIT€JILHOCTH 00y4aroIuxcs.

Kypc «buosiorus» paccunran Ha 102 yaca, 3 yac B Heqelno, MaTepuai pa3eiieH Ha 2 pa3jiena

Ng Tlepeuens u Ha3BaHUE Conepxanue y4eOHOH TeMBbI @opMbl OPraHu3aluu 3aHATHIE | XapaKTepHCTHKA OCHOBHBIX BH/IOB /e TeJbHOCTH OcHoBHBIC
pasjeiia, TCMbI NPaKTHKA KOHTPOJIb yuyeHuka. Ilnanupyemsblie pe3yJbTaTbl H YPOBEHb HanpaBJIeHUS
yYCBOCHHUS BOCIINTATEIbHOM
g E = (H) -Ha HE06X0IUMOM YPOBHE, JAeSITeJIbHOCTH
S S S (IT)-Ha MOBEIIIEHHOM YPOBHE,
= 8 = - g (M) — Ha MaKCHMAaJbHOM YPOBHE;
2 :; Z| 5| = TPYIIIBI METAPEAMETHBIX U IPEAMETHBIX 1CHCTBHMH:
Z = 2| 2| & é - JI-mumanocTHBIX; [1-TI03HaBaTENBHBIX,
§ ? k% g.- é = E % K-koMMyHUKaTUBHBIX, P-perynsiTUBHBIX,
| 2|l =] 2| =2| & &|Ip-npeamernsix)
Paznean 1. YYEHHUE OB 3BOJIOIMA OPTAHUYECKOI'O MHUPA (50 HACOB)
1| I'nasa 1. 3akoHoMepHOCTH | YMO3PHUTENIBHBIE KOHICTIIUH 2018 |2 |- - - - 3 | BelmensaTs cymecTBeHHbIE cBoWcTBa xuBOro (H). [MatpuoTuueckoe
Pa3BUTHA JKUBOI Antnunoctu: [Tudaropa, OOBsICHATE UX B3aUMOCBs3b 1 3HaueHue (IT). BOCTIUTaHUE.
NMPHPOABI. DBOJIMOHHOE | DMIenokia, /leMokpura, OOBACHITH MPUYHMHBI TPUCIIOCOOICHHOCTH KUBBIX JlyxoBHO-
yueHue (20 u) I'mmmokpara u np. Kpearmonusm opranu3mMoB (M).Belenars cymecTBeHHbIE IPU3HAKA | HPaBCTBEHHOE
1. Uctopus npeacrapnenuit | ['ocmoacTBo B Hayke ctpoenus (H) u xuznenestenbHocTH(I]) OCHOBHBIX BOCIIUTAHUE.
0 pa3BUTHHU )KM3HU Ha 3eMJie | TpeACTaBICHUIl 00 «M3HAYaIbHON [apCTB KUBOW NpUPobl. OOBACHATH PO OMOIOTHH B | DCTETHYECKOE
2. Pa3BuTHE 3BOJIIOIMOHHBIX | IIEJIECOO0PA3HOCTI) U MIPAaKTHYECKOH AEATEIHHOCTH JIOeH BOCITUTAHHE.
nJen. HEU3MEHHOCTH KUBOU MIPUPOJIBIL. (H).XapakrepuzoBats (H) 1 mpuMeHSITh Ha IPaKTHKE ennoctu
3. DBOIIIOIIMOHHAST TEOPUS Benmkne reorpaguueckue (IT) Hay4HBIE METOABI VIS pEIICHNS] OMOJIOTHYECKUX Hay4HOTO
K. B. Jlamapka oTKpbITHs. PazBuTne Gronoruu B 3aga4. CpaBHUBATH JKMBBIE OPTaHU3MBI U TIO3HAHMSI.
4. Ilpennocsuikn JIOAapBUHOBCKHUH niepron. PaboTst 0oOHapyXuBaTh UX cXx0AcTBO 1 oimuus (I1). dopmupoBanue
BO3HWKHOBEHHS TEOPUH K. JIuanes o cucremMaTuke [IpuMeHATh NOTyYeHHBIE 3HAHUS U YMEHUS HA YPOKaxX | KyJbTYpHI
Y. JapBuna mecm PacTeHM U )KUBOTHBIX; IPUHLIUIIB (H) u B xu3nHm (I1). 310pPOBBS.
5. Ilpennocsuiku JIMHHEEBCKOU cucTteMaTuKu. Tpy bl JInunocthble YV /I DKoJI0THYecKoe
BO3HUKHOBEHHUS TEOPUU K. KroBre u XK. ge Cent-Unepa. 1. Oco3HaBaTh €AUHCTBO U IIEIOCTHOCTH BOCIIUTAHUE.

Y. JapBuna

6. DBOIIOIOHHAS TEOPHS
Y. JapBuHa. YueHue

Y. Jlapsuna 06
HCKYCCTBEHHOM 0TOOpE
7. Yuenue Y. JlapBuHa o
€CTECTBEHHOM 0TOOpe

8. Yuenue Y. JlapuHa o
€CTECTBEHHOM 0TOOpE

9. CoBpemMeHHbBIE
MIPEJCTABICHHUS O

OpomonunonHas teopus XK.-b.
Jlamapxka. IlepBrle pycckue
HBOJIFOIIOHHCTHI.

OcHOBHBIE NON0XKEHUS Teopun Y.
[JapBuna 00 3BoIOIINN
OpPraHUYECKOro Mupa.
HckyccTBeHHBIH 0TOOP | €ro poiib
B CO3/1aHUH HOBBIX (hOPM.
M3MeH4YnBOCTb OPraHU3MOB B
MPHUPOAHBIX YCIOBUAX. JBrKyIIHe
CHJIBI YBOJIIOIIH

OKPY’KaIoIIero MUpa.
2.TTocTeneHHO BRICTPANBATh COOCTBEHHOE IIEJIOCTHOE
MHPOBO33PEHHE.

3.0O1eHHUBATh )KU3HEHHBIC CUTYAIUH C TOYKH 3PCHUS
0e30macHOro 00pasa KU3HU U COXPAHECHUS 310POBBSI.
4.DopMHUPOBATH IKOJIOTUIECKOE MBIIUICHHE: YMEHUE
OIICHUBAThH CBOIO JICSITEIBHOCTD U IIOCTYIIKU IPYTHX
JFO/IEH C TOYKHU 3PEHUS COXPaHEHUS OKPY KAIOIICH
CpelIbl — TapaHTa KU3HHU U OJIaromoirydus JIJeH Ha
3emute.




MEXaHU3Max "
3aKOHOMEPHOCTSIX
spomounu. Bun. Kpurepun
U TCHEeTHYECKas
LETOCTHOCTh BHAA.
CpaBHEHUE BHJIOB 110
MOpdOIOrHYeCcKOMY
KPUTEPHUIO.

10. IMomynsuunoHHast
CTPYKTypa Buja
JlaGopaTopHas padoTa
Nel. «3yquenne
MOP(OIOTHIECKOTO
KPUTEPHUS

11. Momynsmwst —
3JIEMEHTapHAs €MHHUIA
sBoMOLMH. [ eHeTHIecKas
CTaOMIIBHOCTD MOMYJISIIUI 1
TeHEeTHYECKHUE MPOIIECCHI B
MOMYJALUSX  Mmech

12. T'enernueckas
CTaOUIIBHOCTD MOMYJISIIUI 1
TeHETHYECKHEe IPOLECCH B
TIOTTYJTALUSIX

13. ®opMBbI €CTECTBEHHOTO
otbopa.

14. EctecTBeHHBIH 0TOOp B
CBETE COBPEMEHHBIX
IBOJTIOI[OHHBIX
NpeACcTaBICHUN

15. ITpucnocoOIeHHOCTh
OpPT'aHMU3MOB K YCIIOBHSIM
BHEIIIHEH cpejibl Kak
pe3yibTaT JeHCTBUS
€CTECTBEHHOT'0 0TOOpa

16. IIpucnioco0eHHOCTH
OpPraHU3MOB K YCIIOBHSIM
BHEIIIHEH cpeJibl Kak
pe3ynbTat AeHCTBUS
€CTECTBEHHOT'0 0TOOpa

17. OTHOCUTENBHBII
XapaxTep
MIPUCTIOCOOIEHHOCTH

HACIIeICTBEHHOCTbh, I3MEHYNBOCTH,
Oopn0a 3a cymecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBII
ot6op. [IpucnocobreHHOCT KaK
pe3yIbTaT €CTECTBEHHOTO 0TOOpA.
Muoroo6pasue BUJOB — pe3yIbTaT
9BOJIOLIUH.

CoBpeMeHHBIE TIPeICTaBICHHS 00
9BOJIFOLIMH OPTaHUYECKOTO MHPa,
OCHOBAHHBIE Ha IOMYJISILIMOHHOM
npuHnune. Bun, ero kpurepuu.
[MomymnsaumoHHas cTpyKTypa BHIA.
Homymsamus kak Gpopma
CYIICCTBOBAHMS BU/Ia U CIUHHLIA
sBomorun. [Ipomeccs
00pa3oBaHMsI HOBBIX BUIOB B
npUpozae — BUI0o0pa3oBaHUE.
IlonsaTre 0 MUKPO3BOJIIOLIUU U
MaKpo3BoJoLMH. bruosornueckuit
mporpecc U OHOIOTMICCKUI
perpecc. OCHOBHBIEC HANIPABICHUS
SBOJIIOIMH: apOMOP(O3,
UAMOAIANTAINS, IeTCHEePAITHS.
OCHOBHBIE 3aKOHOMEPHOCTH
SBOJIOIUH. BiusiHIE NesSTeTbHOCTH
YeloBeKa Ha MAKPOIBOIIOIUOHHBIE
MIPOTIECCHI B TIOMTYJISTIHSIX.
[IpoGema BEIMHEpaHHS U
COXpaHCHUA PCAKUX BUIAOB.
[leHHOCTH GMOIOTUYECKOTO
pazHooOpa3usi B yCTOMUYUBOM
pa3BUTHUU NIPUPOEI.

Bun — snemenTapnas
IBOJIIOLUOHHAS €IUHUIIA; KPUTEPHU
Y TeHETHYECKasl LIEJIOCTHOCTb.
[NomynsaunoHHas CTPYKTypa BHIA;
reorpaduyueckas 1 9KOJIOrn4ecKas
W30JISIIMS], OTPAHUYEHHOCTh
pannyca MHIUBUAYaITbHON
akTuBHOCTH. DOpMHpOBaHUE
CHHTETUYECKON TEOPHHU IBOJIOIMH.
I'eHeTnka 1 3BOJIIOIIMOHHAS TEOPUSI.
HOHyHHHHH — DJICMCHTapHasA

Jlmanoctrele YV /I OnieHUBaTh )KU3HEHHBIE CHTYAIH
C TOYKH 3peHHs 0€30IacHOT0 00pa3a KU3HU U
COXpaHEHHUS 370POBBSI.

Io3snaBarensHble VY J{

YMeHne aHaI3upoBaTh, CPABHUBATE,
KIaccu(UIUPOBATh U 0000mAaTh (HDAKTHI U SIBIICHUS,
BBISBIISITH IIPHYHMHBI U CIICICTBHS IPOCTHIX SIBICHUI
(TTOBOSILITMIA IMATIOT C YYUTEJIEM, BBIIOTHEHUE
MIPOYKTUBHBIX 3aJlaHUH).

PerynsatuBubie YV /I

1. YMeHHe caMOCTOSTENEHO OOHAPYKUBATh U
(dhopmupoBath yueOHyIO poOIEMy, OTIPENEIATh HeTh
JesTeabHOCTH ((POpPMYyIIHPOBKa BOIIPOCA YPOKA);

2. YMeHHe B THANIOTE C YYHUTEIEM COBEPIICHCTBOBATH
CaMOCTOSITENTFHO BBIPA0OTAaHHBIE KPUTEPUH OIICHKH
Haxomute wHpOpMamuioo B  HAYIHO-TIOMYJISAPHON
auTeparype, B~ OHWOJNOTHMYECKHMX  CIOBapsAX |
cupaBouHukax, Murepnere (H), aHamu3upoBath Hu
oneHuBarts ee (IT).

BeiiensaTs cymecTBeHHbIe cBocTBA ®uBoro (H).
OOBsICHATE UX B3aUMOCBs3b 1 3HaueHue (I1).
OOBSICHATE NPUYUHBI IPUCTIOCOOIEHHOCTH JKUBBIX
opraau3mMoB (M).BeLIensTh cymecTBeHHbIC IPU3HAKA
ctpoenus (H) u xmuenesrenprocTr(IT) 0cHOBHBIX
[APCTB JKUBOH pUpoAbl. OOBICHATH POJIH OHOJIOTHH B
MPAKTHIECCKOH e TeTbHOCTH JFOICH
(H).XapakrepuzoBats (H) 1 mpuMeHSITh Ha IPaKTHKE
(IT) Hay4HBIE METOMBI TS PEUICHUS ONOJIOTHYSCKUX
3aja4. CpaBHUBATH JKMBbBIE OPTaHU3MBI U
oOHapy>XKuBaTh UX cxoAcTBO 1 oTnuuus (I1).
[IpuMeHsATh NOTyYeHHbIC 3HAHUS U YMEHUS Ha YPOKax
(H) u B xu3nHm (I1).




OpPraHU3MOB K Cpezie
obOuTaHus

18. JIaGopaTopHasi padoTa
No2 «[TprcnocoOneHHOCTh
OpPTaHU3MOB K cpeJie
0o0OUTaHMSA KaK pe3ysbTar
JIEHCTBHS €CTECTBEHHOTO
otbopay

19. Pe3ynbTaTsl 3BOTIOLUU.
Bunoo0pa3oBanue, pob
N30JLILIU

20. Pe3yipTaThl 3BOJIOIHH.
BunoobpasoBanne, pois

SBOJIIOLIMOHHAS €AMHULIA.
T'erodonx momysuii. neansHbie
U peaslbHbIe TTOMYJISINHN (3aKOH
Xapnu — Baitabepra).
I'eneTnueckue npoueccsl B
nonysuusx. Pezeps
HacJIeICTBEHHOIN U3MEHYUBOCTHU
HOILYJISILUM.

®dopMBbI ecTecTBEHHOTO 0TOOpA:
JBIDKYIIUH, CTAOMITM3UPYIONIANA U
paspeiBatomuii. [TomoBoit oTOOp.
[IpucmocobaeHHOCT OPTaHU3MOB K
cpene oOWTaHUS KakK Pe3yinbTaT

N30JLIINN mecm JEWCTBHS €CTECTBEHHOTO 0TOOpA.
[IprucocobuTenbpHBIE 0COOEHHOCTH
CTPOCHMS, OKPACKH TeJa U
MOBE/ICHHS )KUBOTHBIX. 3a00Ta 0
notoMcTBe. OTHOCUTEIHHBIH
XapakxTep NPHUCIIOCOOICHHOCTH
OpPTraHU3MOB.
I'nasa 2. Muxpoassomonusi. CoBpeMeHHbIE Bblaenarts CylecTBeHHbIE IPU3HAKU CTPOCHUS Iennocru
Makpo3BoJonus. IIPEICTaBICHUS O wietok(H). HaxoauTte uepThl, CBUAETENBCTBYIOIUE 00 | HAy4HOTO
Buosornyeckue Bunoob6pazoBanuu (C. C. YCIIOKHEHUH KJIETOK 3yKapHoT OT npokapuoT (H) u MTO3HAHUS.
MoCJIeICTBUS Yersepukos,U. W.11ImansrayseH). JaBaTh UM dBoIoIMonHoe o0bsacHeHue (I1). Haxoxutes | @opmupoBanue
npuodpeTeHust ITytn u ckopocTb nH}pOpMannIo B HAYYHO-TIOMYJISIPHOHN JINTEPATYpE, B KyJIBTYpBI
npucnocodeHuni (6 1) BUI000pa30BaHus; OMOJIOrMIECKUX CIIOBapsX M CHPaBOYHUKAX, 310pPOBBSIL.
reorpapuueckoe Hntepnere (H), ananmmzuposath u oneHUBAath ee (I1). DKOJIOTHIECKOe
1. Ilyt gOCTIKEHHS (ammomarpuyeckoe) U HozuaBarenbhble YVYJI BOCITUTaHHE.

OHMOIIOTUYECKOTO Tporpecca
(FﬂaBHLIe HanpaBJICHUA
MIPOTPECCUBHOM IBOJIOIUH )
2. IlyTi 10CTHXEHUS
OMOJIOTHYECKOTO IIporpecca
(FHaBHHe HanpaBJICHUA
MIPOTPECCUBHOM IBOJIOIUH )
JlaGopaTopnas pabora Ne3
«BrisBneHne apoMopho30B

Yy pacTeHull, uauoaganTanuit

Y HaCEKOMBIX»
3. OcHOBHBIE
3aKOHOMEPHOCTH
OMOJIOTHYECKOI DBOJIFOIIHH.
3aKOHOMEPHOCTH

9KOJIOTMYECKOe (CHMITaTPHIECKOE)
BU000pa3oBaHMe. DBOJIOIHOHHAS
POJIb MOAN(DHUKALIMIA;
(busmonorNUecKue aganTaiuy.
TeMIIbl 3BONIIOLIMHU.

I'naBHbIE HanpaBiIeHU
HBOJIFOIIMOHHOTO TPOIiecca.
Bbuonoruueckuii nporpecc u
6uonorndeckuii perpecc (A. H.
CeseprioB). [lytu nocrikeHns
OGMOJIOrMYecKoro nporpecca.
PesynbraTs! aBoMIOLUY:
MHOT000pa3ne BUIOB,
OpraHuyYecKkas Ieaecoo0pa3HOCTb,
MOCTETIEHHOE YCIOKHEHUE

1. AHanM3UpOBaTh, CPABHUBATH, KIIACCU(PHUIIIPOBATH U
0000111aTh (haKThI U SBJICHHUS

2. Ocy1iecTBIsATh CpaBHEHUE, CEPUAITUIO U
KJIacCU(HUKAIINIO, CAMOCTOSTENIFHO BEIOHpast
OCHOBAHHUS M KPUTEPHUH U1 YKA3aHHBIX JIOTHYECKUX
oTiepanuii; CTPOUTH KiIacCH()UKAIIIO HA OCHOBE
JUXOTOMHYECKOTO JICTICHHS.

3. CTpouTh JIOTHYECKOE pacCykACHUE, BKIIIOUAIOLIEe
YCTaHOBJICHNE TPUYMHHO-CIIEJICTBEHHBIX CBSI3EH.

4. Co3naBaTb CX€MAaTUUECKHUE MOJEIH C BBIIECICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

5. CoCTaBIATh TE3UCHI, Pa3IMYHBIC BUJBI INIAHOB.
[IpeobpazoBbiBaTh HHGOPMAIMIO M3 OTHOTO BUJIA B
JpyToii (TabIuIly B TEKCT | TIP.).

6. BEIUuTHIBaTE BCE YPOBHH TEKCTOBOH MH(OpPMAIIHH.




9BOJIIOLIMOHHOTO ITpoLecca
4. IIpaBmia »BOTIOIHA

5. O06001IeHne 3HaHUH 11O
pasgeny 1 «Ydenue 06
9BOJIIOLIUH OPraHHYECKOTO
MHUpa» mecm

6. O600IIeHNEe 3HaHUH 10
pazzeny 1 «YueHue 06
HBOJIIOLUH OPTaHUYECKOTO
Mupay. 3auer Nel

OpTaHHU3aIH.
MakposBomtonusi. AporeHes;
CYIIHOCTH apOMOPQHBIX

M3MCHCHUM B X POJIb B 3BOJIFOIINH.

BO3HHUKHOBEHHE KPYITHBIX
CHCTEMATHUYECKUX TPYIIIT )KUBBIX
OpPraHu3MOB. AJUIOTEHES U
OPOTPECCUBHOE MPHUCIOCOOICHHE K
OTpeIeTIEHHBIM YCIOBHIM
cymtecTBoBanusl. Katarenes kak
(dhopMa TocTHKEHUS
OGUOIOTHYECKOTO TPOIBETAHHSI
rpyr opraau3MoB. OCHOBHBIE
3aKOHOMEPHOCTH SBOJIOIHH:
JIMBEPTEHITHS, KOHBEPTCHITHS,
TapajIeNu3M; TpaBuiia SBOTFOIUH
TPYIII OPTaHU3MOB. 3HAUCHHE
padot A. H. Cepepiiosa.

YMeTh onpenensiTh HCTOYHUKH HEOOXO0IUMBIX
CBE/ICHUH, IPOM3BOAUTH OUCK MH(DOPMAITHH,
AHATM3UPOBAThH U OICHUBATH €€ JOCTOBEPHOCTb.
Jlmanoctable YV ]I O1ieHnBaTh )KU3HEHHBIE CUTYaIHN
C TOYKH 3peHHsI 0€30IacHOT0 00pa3a KU3HU U
COXpaHEHHUS 310POBbS.

I'napa 3. Pa3BuTHe ;KN3HU
Ha 3emJie (10 v)

1. MeToasl AaTUPOBKHU

COOBITHII TPOILIOTO.

I'eoxpoHonoruveckas mkana

2. Pa3BuTHE XU3HU B

apXenuckou u

MIPOTEPO30MCKOM 3pax.

JKu3Hb B BOJHOM cpene

3. Pa3BuTHE XU3HU B

aje030MCKOH 3pe

4. Pa3BuTHE )XKU3HHU B

ane030MCKoN 3pe

5. Pa3BuTHe )XH3HU B

Me3030MCKOM 3pe

6. Pa3BuTHE KU3HU B

Me3030HMCKOM pe

7. Pa3BuTHE KU3HU B

KaiiHO30MCKOM 3pe

8. Pa3BuTHE KU3HU B

KaiiHO30MCKOM 3pe

9. O60011IeHHEe 3HAHUI TIO

TeMe «Pa3BuUTHE )KM3HHU HA

3emue» mecm

10. O600611IcHNE 3HAHMI IO

[IpencraBneHnst 0 BO3HUKHOBEHUH
JKU3HH Ha 3emiie B UCTOPUH
ecTecTBO3HaHus. ['unoresa o
BO3HHKHOBEHHUHM XHU3HU OnapuHa
A .. CoBpemeHHas TEOPHS
BO3HHKHOBEHHS KU3HHU Ha 3emuie.
[NosiBeHNE NEPBUYHBIX JKUBBIX
OpPTaHU3MOB. 3apo’K/AeHHE 0OMeHa
BelecTB. BozHUKHOBEHHE
MaTpPUYHON OCHOBBI ITEPEAAIN
HacJeJCTBeHHOCTH. PanHee
BO3HHUKHOBEHHE (OTOCHHTE3A U
OHOJIOTNYECKOTO KPYroBOpOTa
BEIIEeCTB. ABTOTPO(EI,
reTepoTpodsl, CHMOHOTPODEI.
OBomOINS OT aHAAPOOHOTO K
a’poOHOMY cIIOCOOY JBIXaHHMS, OT
MPOKAPHOT— K 9YKapHUOTaM. DTallbl
pa3BUTHS XKU3HU Ha 3eMIIe.
OBOIOLUS HA3EMHBIX PACTEHUIL.
OcBoeHne CyIIN )KUBOTHBIMU.
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Ilo3zHaBarenbuble YY /I

1. YMeHue aHanu3upoBaTh, CPaBHUBATh U 0000IIaTh
(axThl U SIBJICHUS; BBISIBISITH IPHYMHBI U CIICACTBUS
HPOCTHIX SIBJICHUH (TTOABOISIINI THATIOT C yYUTEIEM,
BBINOJIHEHHUE TIPOTyKTUBHBIX 3a1aHUiN).

2. YMeHHe BIaJIeTh CMBICIOBBIM YTEHHEM —
CaMOCTOSTENILHO BEIYUTHIBATH (DaKTyaJIbHYIO, IO/
TEKCTOBYIO, KOHIIETITyaIbHYI0 HH(popMaruio (padora c
TEKCTOM 10 TEXHOJIOTHUH MPOYKTUBHOTO YTCHHMS).

3. YMeHne cTpouTh JJIOTHUECKOE pacCyXKJIeHue,
BKJIIOYAIOIIIEE YCTAHOBIICHUE MPUUNHHO-CIIEACTBEHHBIX
cBs3eil. [IpeoOpa3zoBbIBaTh HHPOPMAIMIO U3 OJJHOTO
BU/Ia B APYTOi (PHCYHOK B TEKCT U TIP.).
Kommynukatususie YV

YMeHHne caMOCTOSTeNTbHO OPraHU30BbIBATh yueOHOe
B3aUMO/IEHCTBHUE TIPH paboTe B TpymIe (mape).
Perynstuusie YV /I

1. CamocrosTensHO 00HapyXHMBaTh U (POPMHUPOBATH
yueOHYyI0 IpobieMy, OnpeiessaTh elb yueOHOH
JeaTeNIbHOCTH ((OpMyITHPOBKa BOIPOCA YPOKa);

2. BeiaBHTaTh BEPCUH PEIICHHS TPOOIIEMbI
Jlnunoctable YV /I OueHuBaTh )KU3HEHHbIE CUTYalUH
C TOYKH 3peHus 0e301acHOro 00pasa )KU3HU U
COXpaHEHHUS 37J0POBBSI.

ITarpuoTuueckoe
BOCITUTAHHE.
JyxoBHO-
HPaBCTBEHHOE
BOCITUTAHHUE.
ennoctu
Hay4yHOTO
[IO3HAHUSL.
DKOJIOTHYECKOE
BOCITUTaHHE.




TeMme «Pa3BUTHE KM3HU Ha
3emite». 3auer Ne2

Pa3zBuTHe xu3HM Ha 3emMIie B
apXenCKOoH 3pe; IepBbIE CAEAbI
KU3HH Ha 3emure. CTPOMATOIHTHL
PasBurne xxu3Hu Ha 3eMiie B
nporepo3oickoil ape. [losBnenue
MIPEIKOB BCEX COBPEMEHHBIX THUIIOB
0CCIIO3BOHOYHBIX KUBOTHBIX.
I'unoTe3bl BOSHUKHOBEHHS
MHOT'OKJIETOUHBIX (. I'ekkens, U.
N. MeunukoB,A. B. IBaHOB).
[IepBbie xopaoBsie. HanpaBnenus
SBOITIOIIUH HU3IINX XOPIOBHIX;
o01I1ast XxapaKTepuCTHKa
OecuepenHbIX 1 000IOYHIKOB.
Pa3BuTHE BOOHBIX pacTEHUM.
Hagano nouBooOpa3oBaTeTbHBIX
MPOIIECCOB

I'naBa 4. Ilpoucxo:xaeHue
yegoBeka (14 u)

1. Pa3Butue B3rJIs10B Ha
MIPOUCXOXKICHHUE YETIOBEKA.
2. IlonoxeHue yeIoBeKa B
CHCTEME OPTaHHYECKOTO
MHUpa

3. DBOIIOIHS TPHMATOB
4. DBoNOLHS TIPUMATOB
5. JIBmKyIIme CHIbI
aHTPOIOTEHEe3a.

6. Ctazuu 3BOJIIOLIUU
yeJoBeKa: JpeBHENIne
IO

7. Ctaguu pa3BUTHS
yesnoBeka. JlpeBHue nroau
(HeaHIEepTANBIIBI)

8. Cranuu pa3BuTHs
4enoBeka. J[peBHuUeE IO IH
(HeaHIEepTaNbIIBI)

9. [lepBBIe COBpeMEHHBIE
JIOH

Wnes pa3BUTHsI OPraHUUECKOro
MHpa B OHOJIOTHH.

MecTo 4yenoBeka B CUCTEME
OpraHU4YeCcKoro mupa. Yenosek Kak
BHJI, €T0 CXOACTBO C JXMBOTHBIMH 1
ommuue oT HUX. JlokazarenbcTBa
9BOJIFOLIMOHHOTO MPOUCXOKICHHS
YeJIOBEKAa OT JKUBOTHBIX.
Mopdodonormueckue u
(huznonormuecKue 0COOECHHOCTH
yesioBeka. buocomuanbHas
CYIIHOCTb yesoBeka. B3anMocBs3b
COIMATILHBIX M TIPUPOIHBIX
(hakTOPOB B PBOTIOIIMH YEJIOBEKA.
UYenoBeueckue pacsl, UX pOACTBO U
IIPOUCXOXkACHUE. YenoBeka Kak
€/IUHBII OMOJOTHYECKHUI BU, €T0
BIIUSTHUE HA MIPUPOLY 3EMIIH.
Mudonorudeckie u peTurHO3HbIC
MPEJICTaBICHUSI O IPOUCXOXKICHUU
yenoBeka. [Ipencrasnenus K.
JIunHes 0 NpOUCX0XKIEHUU
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Haxoaute nHpOpMAaIHIO O YeNOBEKE B HAYYHO-
HOMYJISIPHOM JINTEpaType, B OMOJIOTMYECKUX CIIOBAPAX
u cripaBouHukax, MaTeprere (H), ananusuposats (I1).
Kommynukatusasie YV /|

1. YMeHHe caMOCTOSITEIbHO OPraHU30BbIBATh yUeOHOE
B3aMMOJIeHiCTBHE TIpH paboTe B TpytIe (mape).
PerynsatuBubie YV I

1. YMeHne caMocTosITeNIbHO 0OHapyKHBaTh U
(hopMupoBath yueOHYI0 MpoOIeMy, OTIPEICIATh IEeTh
y4eOHOH NesITeIbHOCTH;

2. YMeHue paboTath 10 IUIaHy, CBEPSTH CBOU
JICUCTBHUS C LEIIbIO U, PU HEOOXOMMOCTH,
HCTIPABJIITH OIMIHOKNA CAMOCTOSTEIHHO.
Ilo3HaBarenbHble YV /]

1.YMeHne opueHTHPOBATHCS B ydeOHHUKE, HAXOIUTh U
HCIIOJIb30BaTh HYXXHYIO HH(pOpMAIINIO

2. YMeHHe aHaIM3UpOBaTh, CPAaBHUBATD,
KJIaccUGUIMPOBATh U 00001aTh (haKThl U SBICHUS;
BBISIBIISITH TIPUYMHBI M CIIACTBHS IPOCTHIX SIBICHUH
(pabora 1o aHaNM3y CXEM M MILTIOCTPALNii)

3. BelYnTHIBaTH BCE YPOBHU TEKCTOBON MH(pOPMAIIHH.
KommynukaTtusssie YY ]I

ITatpuoTuueckoe
BOCIIUTaHHUE.
JyxoBHO-
HPaBCTBEHHOE
BOCTIMTaHHUE.
ennoctu
Hay4HOTO
TIO3HAHMSI.
DopMupoBaHue
KyJIBTYpBI
3/I0POBBSL.
DKoJI0THYecKoe
BOCTIMTaHHE.




10. Poiss Tpyna B
TIPOUCXOXKIACHUH YeIIOBEKa
11. CoBpeMeHHBIH dTaI
JBOJIIOLIMH Y€EJIOBEKA.
«/3ydeHune IKOIOTHIECKUX
aJlanTalnuii 4eJI0BEKay

12. CoBpeMeHHBII1 3Tan
SBOJIIOLHMH YEJIOBEKA

13. O6001IeHne 3HAHUI 110
teme «IIporcxoxneHue
YyeJIoBEKay — mecm

14. O0001Eenne 3HaHNIA 10
teme «IIponcxoxmeHme
geroBekay. 3auer Ne3

yestoBeka. CHCTEMAaTHYECKOE
noJjioxeHne Buna Homo sapiens B
CUCTEMe KUBOTO MHUpA.

PasBurTne npruMaToB: HalpaBICHUS
3BOJIFOIINH YestoBeka. OOorue
MPEJIKU YEIIOBEeKA U
94EJI0BEKOOOPA3HBIX 00C3bsIH.
IIpu3Haku U cBOWCTBA YEIOBEKA,
[TO3BOJISIOIINE OTHECTH €ro K
Pa3InYHBIM CUCTEMATHUCCKUM
TPYIINaM I1apcTBa KUBOTHBIX.
IlosiBneHue nepBbIX
npenacraBuTenel cemeiicra Jlroau.

1. YMmenwue ciymaTh ¥ TOHUMAaTh Peyb IPYTUX JIIOAEH
2. YMeHHe CaMOCTOSTeIbHO OPraHU30BEIBATh yueOHOE
B3aUMOJEHCTBHE NPH paboTe B Iape.

Perynsatusnbie YV ]I

1. YMeHne caMocTosTenbHO 00HAPYKUBATh U
(dopMHpoBaTh yueOHYI0 IPOOIEMY, ONIPEACIIATH LIelb
JeaTeNIbHOCTH ((hOpPMYJIMPOBKA BOIIPOCA YPOKa);

2. YMeHue B TUaJlore ¢ yYuTeIeM COBEPIIEHCTBOBATh
CaMOCTOSTENILHO BEIPaOOTaHHBIE KPUTEPHUH OLIEHKH
Jlnunoctrele YV /I OuieHUBaTh )KU3HEHHBIE CUTYAIUH
C TOYKH 3peHUs 0e301acHOro 00pasa )KU3HU U
COXPaHEHHUS 37J0POBBSI.

PA3JIEJ 2. BBAUMOOTHOIIEHHUA

OPTAHM3MA U CPEJHI (52 4)

I'naBa 5. buocdepa, ee
CTPYKTYPa U GyHKIUM
(5w
1.Crpykrypa Ouocheps.
2. CtpykTypa duocheps.
OyHKIUUA KUBOTO
BEIIIECTRA.
3. Kpyrosopor BelecTs B
IpUpoJIe
4. KpyroBopoT BeIIEeCTB B
IpUpoJIe
5. KpyroBopor BeriecTs B
IpUpOJIE mecm

Buocdepa kak rimodanpHas
skocuctema. Yuenue B.1.
BepHazackoro o ponu xXuBoro
BEILlECTBA B MPe0Opa3oBaHUU
BEPXHHX CJIOEB 3EMIIH.
buonoruueckuii KpyroBopoT
BEILIECTB ¥ IOTOK HEPTHH B
ourocdepe. Posib OHOTOrHYECKOTO
pazHOOOpa3us B pa3BUTHH
orocdepsl.

I'maBHast GyHKIHS OHOChEpHI —

KPYrOBOPOT BELIECTB B IPUPOJIE:
KPYrOBOPOT BOJBI, yIIIepoja, a30Ta,
cepsl U pocdopa. 3HaucHUE
KPYrOBOPOTOB B IPe0Opa30BaHNHU
TUIAHETHI.

5
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Haxoauts nHGOpMAIHIO B HAYIHO-TIOMYIIIPHOH
auTeparype, B OMOIOTHUECKHX CIOBAPSIX U
cnpaBouyHHKax, MHTepHete (H), ananu3upoats u
oneHuBarts ee (IT).

JInunoctHeie YV /I

Or1eHHBaTh )KU3HEHHBIE CUTYAIUH C TOUKH 3PEHUS
6e3omacHOro obpasa KU3HU U COXPAHEHUS 310POBBSI.
ITo3zHaBarenbuble YV /I

1. YMeHne aHamm3upoBaTh, CpaBHUBATH,
KIacCH(UITUPOBATH U 0000mAaTh (HDaKTHI U SIBIICHIS,
BBISBIISITH IIPUYHMHBI M CIICACTBHS IPOCTHIX SIBICHUH
(TToIBOISIIIMIA IMATIOT € YYHUTEIIEM, BBITOTHEHHUE
MIPOyKTUBHBIX 3aJlaHUH).

2. YMeHue BIaeTh CMBICIOBBIM YTCHHEM —
CaMOCTOSTENILHO BEIYUTHIBATH (DaKTyaJIbHYIO,
MOJTEKCTOBYIO, KOHIIENTYaIbHYI0 HHPOPMALIUIO
(paboTa ¢ TEKCTOM MO TEXHOJOTHH IPOyKTUBHOTO
YTEHWUS).

3. YMeHue CTpOHUTh JIOTHIECKOE pacCyKICHNUE,
BKJIIOYAIOLIEE YCTAHOBICHUE NPUYUHHO-CIIECTBEHHBIX
cBs3eil. [IpeoOpa3zoBbIBaTh MHPOPMAIMIO W3 OJTHOTO
BU/Ia B IPYroi (PUCYHOK B TEKCT U TIp.).
KommynukaTtuszele VY ]I

1. YMeHue cnymats ¥ IOHUMATh PeUb APYTHUX JIOACH.
2. YMeHHe caMOCTOSTEIFHO OPraHN30BbIBATh YUeOHOE
B3aUMOJIEHCTBHUE IPU paboTe B rpymnine (mape).

[TaTtpuoTuueckoe
BOCITMTaHHE.
Llennoctu
Hay4YHOTO
MMO3HAHMS.
DopMupoBaHue
KYJbTYPBI
310POBBS.
JKOJIOTHYECKOE
BOCITMTaHHE.




I'naBa 6. )Kusnpb B
coodmecTBax. OCHOBBI
IKoJIorum (27 4)

1. Vicropus popMupoBaHUS
COOOIIECTB KUBBIX
OpPTaHU3MOB.

2. Ucropus popmupoBaHus
COOOILECTB KUBBIX

opranu3MoB. buoreorpagus.

OcCHOBHBIE OMOMBI CYILIN
3. Ucropus dpopmupoBanus
COOOIIIECTB XKUBBIX

oprann3MoB. bruoreorpadus.

OCHOBHbIE OHOMBI CYIIIH
4 Vcropus hopMUpOBaHUS
COOOIIECTB XUBBIX

oprann3MoB. bruoreorpadus.

OCHOBHBIE OMOMBI CYILIT

5. B3auMooTHOIIEHUS
OpraHu3Ma M Cpe/Ibl.
EcrecTBennnie cooliecTBa
JKUBBIX OPTaHU3MOB.
Buoreonenossl

6. B3anMooTHOIIEHUS
OpraHr3Ma M CpeJIbl.
EcrecTBennnie cooOmecTBa
JKUBBIX OPTaHU3MOB.
Buoreonenossl

7. B3aMOOTHOIIEHUS
OpraHu3Ma u Cpe/ibl.
EcrecTBennnie cooliiecTBa
JKUBBIX OPTaHU3MOB.
buoreoneHo3sl
JladopaTopHas padora Ned
«3y4eHune u onucaHue
9KOCHCTEM CBOEH
MECTHOCTH

8. Abuotnueckue GpakTopsl
cpensl

9. Abuotnueckue GaKTopsl
cpensl

10. A6rotuueckue hakTopbl
cpensl mecm

DKOJIOTHS — HayKa O B3aMMOCBS3IX
OpraHU3MOB C OKpYXarouieu
cpenoii. Cpena — HICTOYHUK
BEIIIECTB, YHEPTHX U HH(POPMAIIHH.
Okonornueckne GaxTOPHI CPEIBL:
abuOTHYECKUE, OMOTHUECKHE U
aHTpornoreHHbie. OCHOBHBIC
3aKOHOMEPHOCTH JICHCTBHS
(hakTOpOB Cpe/Ibl HA OPTAHU3MBL.
IpucrocoOIeHHOCT OPTaHU3MOB K
JICHCTBUIO (haKTOPOB CPEIbI:
9KOJIOTUYECKHE TPYIIIHI ’
JKU3HCHHBIE ()OPMBI OPTaHI3MOB;
CYTOYHBIC B CE30HHBIC PUTMEI
JKU3HEIEATSITFHOCTH OPTaHU3MOB.
BuoTtnueckue cBs3M B IpUpPOJIE.
Dkoorniaeckoe pazHooOpasmue Ha
3emite u ero 3HaucHue. [lonstue o
OuoIEHO03€, OMOreoIeH03€e U
sKkocucreMe. buoreoreHos kak
OMOCHCTEMA U KaK 3KOCHUCTEMA, €r0
KOMIIOHCHTHEI: 6I/IOFCHHIJIC
3JIEMEHTEHI, IPOAYICHTHL,
KOHCYMEHTBI, peAYIICHTHL.
KpyroBopoT BemiecTs i MOTOK
SHEpPrud KaKk OCHOBA
ycToHuuBOCTU. PazButue u cMeHa
ouoreoneHno3os. Ilouarue o
CYKIIECCHH KaK IPOIECCe Pa3BUTHUS
coobiectB. EcTtecTBeHHbBIE 1
HCKYCCTBEHHbIE OHMOTE€OIICHO3HI.
HM3meHeHns B 3KOCUCTEMAX MOJ
BIIMAHUECM ACATCIBbHOCTH YCJIOBCKA.
AbGuotnyeckue GaKkTOphI Cpepl.
Pounb Temmeparypsl,
OCBEII[EHHOCTH, BIAKHOCTH U
Ipyrux (HakTopoB B
JKA3HEIEATEIBHOCTH COOOIECTB.
HTEeHCUBHOCTE NEHCTBUS
(hakTOpa; OrpaHUIHBAIOLITHIA
(haxrop. Bzaumoneiicteue
(hakTOpOB Cpenbl, Mpeaeibl
BBIHOCJINBOCTH.
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IosnaBarensHble VY]]

1.YMeHne OprueHTHPOBATECS B YICOHNKE, HAXOIUTD U
HCTIONB30BaTh HYXXHYIO HH(pOpMannio

2. YMeHue aHaIu3upoBaTh, CpaBHUBATh,
KIIacCU(UITMPOBATH U 0000mAaTh (HaKTHI U SIBIICHIS,
BBISBIISITH IIPHYHMHBI U CIIEICTBHS IPOCTHIX SIBICHUH
(pabora 1Mo aHaNKM3y CXEM M HILTIOCTPaLUii)

3. BelYnTHIBaTH BCE YPOBHU TEKCTOBON MH(pOPMAIIHH.
Kommynukatusabeie YVY]I

1. YMeH#ue caymaTh ¥ TOHUMATh pedb JPYTHX JHOJEH
2. YMeHHe caMOCTOSTENFHO OPraHN30BbIBATh YUeOHOE
B3aUMOJEHCTBHE IpH paboTe B mape.

Perynsatusnbie YV ]I

1. YMeHne caMoCTOSITeNIbHO OOHApyKUBATh U
(dhopmMupoBath yueOHYIO MpoOIEMYy, OTIPENCIATh IeTh
JesTeabHOCTH ((POopMYyIIHPOBKa BOIIPOCA YPOKA);

2. YMeHHe B JHAJIOTe C YUUTEJIEM COBEPIICHCTBOBATh
CaMOCTOSTENHHO BBIPaOOTaHHBIE KPUTEPUH OLICHKH
BeiiensaTs cymiecTBeHHbIe cBOWcTBA ®uBoro (H).
OOBsICHATE UX B3aUMOCBs3b 1 3HaueHue (IT).
OOBSICHATE NPUYUHBI IPUCTIOCOOIEHHOCTH JKUBBIX
opranu3mMoB (M).BeLiensTh CyliecTBeHHbIE IPU3HAKH
ctpoerus (H) u xmuenesrenprocTr(IT) OCHOBHBIX
LapCTB )XNBOW MPpUpOAbl. OOBICHATE POJIL OHOIOTHH B
MIPAaKTHYECKOH AEATEIHHOCTH JIOeH
(H).XapakrepuzoBats (H) 1 mpuMeHSITh Ha IPaKTHKE
(IT) Hay4HBIE METOMBI TS PEUICHUS ONOIOTHYSCKUX
3aga4. CpaBHUBATH JKMBBIE OPTaHU3MBI U
oOHapy>XKuBaTh UX cxoAcTBO 1 otnuuus (I1).
[IpuMeHsATh NOTyYeHHbIC 3HAHUS U YMEHUS Ha YPOKax
(H) u B xu3nHm (I1).

Jlmanoctaele YV /I OnieHUBaTh )KU3HEHHBIE CUTYAIH
C TOYKH 3peHHs 6e30IacHOro 0bpas3a KU3HHU U
COXpaHEHHsI 37I0POBbSI.

Llennoctn
HayIHOTO
MTO3HAHUS.
DopMupoBaHue
KYJNBTYpHI
310POBBSL.
DKOJIOTHYECKOE
BOCITMTAaHUE.




11. B3aumoneiicTBue
(akxTOpOB Cpexbl.
OrpannyuBaromui Gaxrop.
12. Bzaumoneticrue
(akxTOpOB Cpexbl.
OrpaHnyuBaroImui Gakrop.
13. JlaGopaTopuas padora
Ne5 «CpaBuenue
aHATOMHYCCKOTO CTPOCHUS
pacTeHU# pPa3HBIX MECT
0OUTAHU

14. buotndeckue GaxTOpsI
cpensl

15. buotnueckue paxToOpsI
cpensl

IIpakTnueckas padora Nel
«CocTaBiieHIE MUIIEBBIX
HEenemn»

16. buoTtnueckue pakTopsl
cpezbl

JlabopaTopHasi pa6ora Ne 6
«BpIsBNIEHUE YEPT
MIPUCTIOCOOIEHHOCTH
OpPraHu3MOB K BO3AE€HCTBUIO
9KOJIOTHUECKUX (HAKTOPOBY»
17. CmeHa OHOLIEHO30B

18. CmeHa OHOLIEHO30B

19. B3auMooTHOIICHUS
MEX]Ty OpraHU3MaMH.
[To3uTHBHBIC OTHOIICHUS —
cumMoOno3

20. B3auMOOTHOIICHHUS
MEXy OpraHU3MaMH.
TT03UTHBHBIC OTHOILICHHS —
cumono3

21. B3aUMOOTHOIICHHUS
MEX]Ty OpraHU3MaMH.
[To3uTHBHBIC OTHOIICHUS —
cUMOM03

22. AuTHOMOTHYECKHE
OTHOIICHHS

23. AuTHONOTHYECKHE
OTHOIICHHUS

Brotnueckue daxTopsl cpeabl.
WuTerpanus Buma B OHOIICHO3E;
sKosornaeckre Humm. Llenn u cetn
MUTaHUSA. DKOJOTHICCKAIIIIPpaMuIa
gmcen 6uomaccel, sHeprun. CMeHa
6noneH030B. [IpHYMHBI CMEHBI
Ouo1IeHO30B; (hopMUpOBaHKE
HOBBIX CO0bLLECTB.

[Ipobnemsbl panmoHaIBHOTO
MPUPOIOTIONB30BaHUS, OXPAHbI
MPUPOJIBL: 3alUTa OT 3arPSI3HEHHH,
COXpaHCHHE 3TATOHOB U
MaMATHAKOB TIPHPOIBL,
obecriedeHre TPUPOTHBIMU
pecypcamu HaceleHHS TUTaHETHI.
IIAK. Ounctka BEIOPOCOB H
CTOKOB, OMOJIOTHICCKHIE METOIBI
60pBOBI C BpeauTeNsiMA. Mephl 1o
00pa30BaHUIO IKOJOTUIECKUX
KOMIIJIEKCOB, 3KOJOTHYecKoe
obpazoBaHue.

Hcnonb30BaHue 4€JI0BEKOM B
XO034MCTBEHHOH ESTEIbHOCTU
MIPUHITAIIOB OPTaHU3aliN PACTCHUI
1 )KUBOTHBIX. DOPMEI )KUBOTO B
MPUPOAE U UX MPOMBIIUICHHBIE
aHaNOTH (CTPOUTEIEHBIC
COOPY>KEHHSI, MAIIUHBI,
MEXaHU3MBI, IIPHOOPHI U T. 1I.).
MuHepanbHble, JHEPreTHUECKHE 1
MHIIEBbIE PECYPCHI.
Heucuepnaemsbie pecypcsi:
KOCMHUYECKHE, KITUMaTHYECKUe 1
BOJIHBIE PECYPCHI.
OTHOCHUTENBHOCTD
HEHCUEpIIaeMOCTH PECYPCOB.
Hcuepnaemsle pecypcsl:
BO300HOBJIsIEMBIE (IIOZ0POIUE
MOYB, PACTUTENIbHBIN U )KUBOTHBIN
MHp) U HEBO30OHOBIIsIEMbIe (HEDTH,
ra3s, yroib, pyIbl) peCypcCHl.
AHTpOTIOTeHHBIE (PAKTOPHI




24. AHTHOMOTHYECKHUE
OTHOILIEHHS

25. Hetitpamusm

26. O0001IEHNe 3HAHUHN TT0
teme «buocdepa, ee
CTPYKTYpa U QYHKIIUI»
mecm

27. O6001eHNe 3HAHUNA 110
teme «buocdepa, ee
CTPYKTYpa U QYHKIIHAHY.
3auer Neq

BO3JICHCTBUS Ha OMOIIEHO3BI(POJTh
YenoBeKa B mpupoze). Poip
MAJICOTTUTHIECKOTO YeIOBEeKa B
WCYE3HOBCHUHU KPYITHBIX
TPaBOSAHBIX M XHUITHUKOB. Hauao
3MOXY MIPOU3BOJICTBA MHUIIIH B
Heosute. [lonceunoe 3emiienenue u
BbINIac ckoTta. Yuenue B. 1.
Bepnanckoro o Hoochepe.
AHTpOTOICHO3HI.

I'imaBa 7. buocdepa u
yesnosek. Hoocdepa (20 u)

1. Bo3neiicTBre 4yenoBeka Ha
MIPHUPOIY B IIpOLIECcCe
CTaHOBJIEHHS 00IIECTBA

2. YpOK-KOH(pEepeHIIHS.
Bo3zgaeiicTBue uenoBeka Ha
MIPUPOAY B TIpoIiecce
CTaHOBJICHHUS 00ILIECTBA

3. [IpupoaHsie pecypcsl 1
HX HCIOJIb30BaHUE

4. [lpupoaHbIe pecypcs U
HX HCIOJIb30BaHUeE

5. Ilocnencreus
XO03SMCTBESHHOM
JIeSITEILHOCTH Y€JIOBEKA IS
OKpY’KaromIel cpeabt

6. ITocnencTeus
XO3HCTBEHHOMN
JIeSITECILHOCTH Y€eJIOBEKA JIJIs
OKpY>Karouiei cpeibl

7. IMocneacTBust
XO3HCTBEHHOHN
JIeSITSILHOCTH YeJIOBEKa IS
OKpY XKarouiei cpeanbl

8. BinsiHue yeoBeka Ha
PACTUTENBHBIN U )KUBOTHBIH
MHUD

9. BinsiHue yeaoBeKka Ha
pacTUTENbHBIN U )KUBOTHBIN
MU

Buocdepa — xuBast 060104k
TUTaHeTHl. YueHue o Ouocgepe B.
. Bepnaackoro. ['panutist
omocdepsr. CTpykTypa 6Hocdeps.
Kocnoe BemectBo Onocheps.
ATMocepa: Ta30BBIN COCTAB;
WCTOYHMKHU W 3HAYCHHUE T'a30B
atMochepsl. ['napochepa: Boab
MupoBoro okeaHna, IpeCHOBOIHBIE
BOJIOEMEI;, POJib B Orocdepe.
Jlutocdepa 1 OHOKOCHOE BEIIECTBO
o6urocdepsl. JKuBbICO praHU3MbI
(’KMBOE BENIECTBO), BUIOBOM
COCTaB, pa3HOOOpa3ue 1 BKJaJ B
omomaccy.

[Tpobnemsbl panmoHaIBLHOTO
MPUPOIOTIONB30BAHUS, OXPaHEI
MPUPOJIBI: 3alUTa OT 3arPsISHEHUH,
COXpaHEHHE TAJIOHOB U
MaMsTHUKOB PUPOIb,
obecrieyeHne MPUPOTHBIMU
pecypcamu HaceleHHs IUIaHEThI.
ITJIK. OuncTka BEIOPOCOB U
CTOKOB, OMOJIOTHYECKHUE METOIbI
60pBOBI ¢ BpenuTesiMu. Mepsl 1o
00pa30BaHMIO IKOJIOTUIECKIX
KOMIUIEKCOB, SKOJIOTHYECKOE
oOpa3oBaHue.

Hcnons3oBaHme 4€I0BEKOM B
XO35IUCTBEHHOMU JE€SITEIbHOCTH
MPUHIIUIIOB OPraHU3aluH PACTeHUM
Y KMBOTHBIX. DOPMBI JKHBOTO B

20
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Perynsaruubie YVY /1.

1. CamocTosATENEHO O0HAPYKMBATh U (HOPMYJINPOBATH
yaeOHYI0 IPOOIIeMy, ONIPEIeIATh edb YaeOHOH
JeATEIbHOCTH, BEIOMPATh TEMY IPOCKTA.

2. Beiaurars Bepcuu penieHus mpooieMsl,
OCO3HaBaTh KOHEUHBIH Pe3yJIbTAT, BEIOMPATh U3
TIPEATI0OKEHHBIX M HCKAaTh CAMOCTOSITEIFHO CPEACTBA
JOCTIDKEHHS LISJIH.

3. CocTaBnaTh (MHAMBUIYATbHO UM B TPYIIIE) IUIaH
peteHust mpo0eMbl (BBITOIHEHHS IPOEKTA).

4. Paboras 1o miaHy, CBepsITh CBOH JACHCTBUS C 1IEJIBIO
U, IIPU HEOOXOTUMOCTH, UCTIPABIATH OLITHOKH.
KommyHnukaTtuBHble YV ]

1. CamMoCTOSITETHHO OPTAaHU30BHIBATH yueOHOE
B3aUMOJIeICTBHE B rpynie (OnpeaessiTh 00Iue e,
pacIpesensiTh poiu, J0T0BapUBATHCS APYT C PYTOM).
JlnunocTHble YV ]I

1. Oco3HaBaTh €IMHCTBO M IIEIOCTHOCTH
OKPY’KaloIIero MIpa, BO3MOKHOCTH €0
no3HaBaeMocTH. [IpUMEeHSTh MoTydeHHbIE 3HAHUS U
ymeHus Ha ypokax (H) u B sxxuznu (I1).

ITarpuoTuueckoe
BOCITUTaHHE.
Llennoctn
Hay4HOTO
TIO3HAHMU.
DopMupoBaHUE
KyJIbTYpBI
3/I0pOBBSL.
DKonoruyeckoe
BOCTIUTaHUE.




IpakTnuyeckas padora Ne 2
«O1eHKa aHTPOIIOTCHHBIX
HW3MEHEHUU B IPUPOLIE»
10. Oxpana npupoas! 1
MIEPCIICKTHBBI
paMOHAILHOTO
MIPUPOIONIOTH30BAHUS

11. Oxpana npupoasl 1
MIEPCIICKTUBBI
PaIMOHAILHOTO
MIPUPOIOTIOIH30BAHUS

12. buonuka

13. buonuka mecm
14. UtoroBast
KOHTPOJIbHasA padora.
15. Poip OnoJtoruu B
Oynmymem

16. Poip OnoJtoruu B
Oynmymem

17. Poisb OHoOJIOrUY B
Oynymem

18. ITogroroska o EI'D mo
OuoIoruu

19. IToaroroska o EI'D o
OuoIoruu

20. IToaroroska o EI'D 1o
OHoJIOrHuKu

MPUPOJE U UX MPOMBIIIICHHBIE
aHAJIOTH (CTPOUTEIbHBIC
COOPY’KEHHSI, MAIINHBI,
MeXaHU3MBI, IPHOOPHI U T. 1I.).
MuHepanbHbIe, JHEPTeTHUECKHE U
MUILIEBBIE PECYPCHI. 3arpsi3HEHNE
Bo31yxa. [IpuduHbI 3arps3HeHus
BO3JlyXa U UX MOCIIEICTBHS
(yBenuuenue conepxkanus SO2 U
CO, u BMsIHME Ha KIIMMAaT).
3arpsi3HEeHUE NPECHBIX BOJ U
MupoBoro okeana.
AHTPOTIOT€HHBIE U3MEHEHNUS
MIOYBBI; 3po3us, popMHupoBaHHe
MPOBAIBHO - TEPPUKOHOBOTO THIIA
MecTHOCTH. BimsHue yenoBeka Ha
PaCTUTENbHBINA U )KUBOTHBIH MUD;
COKpaIlleHHE BUIOBOTO
pazHooOpa3us >KUBOTHBIX,
pa3pylieHue ceTeil NTUTaHus U
6uorneHo30B. PagnoaxkTuBHOE
3arpsi3HEHUE.

Hroro

10

89

10
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