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IMosicuuTenbLHAA 3aIHCKA

Pabouas mporpamma anst 11 kiacca paspaborana Ha ocHoBe iporpammbl @I'OC BUOJIOT YA
aBtopel: .H. [Tonomapéra, B.C. Kyumenko, O.A. Kopaumnona, A.I'. [Iparomunos, T.C. Cyxos.a.
Buonorus: 5-11 knaccel: nporpamma. — M.: Benrtana-I'pad, 2015. [Iporpamma peanuzoBana B
yaeOHHnKax ouosnoruu s 5-11 kimaccos, Bxonamux B cucteMy Y MK «Anroputm ycrexay.
YMK no 6uonorun [Tonomapesoii .H. u np. Beimyckaet uzaarensctso «BEHTAHA-I'PAOy.
Coneprkanne paboueii mporpaMMbl cooTBeTcTBYeT TpeboBanusm PI'OC cpemnero odIero
o0Opa3oBaHus, LEIIM U 33/1a4aM 00pa30BaTesIbHOM porpammsl, [Tonoxxenuto o pazpaboTke
pabouunx nporpamm MBOY «Hukomnaesckas COILI».

esab nporpamMmbI:

CdopmupoBaTh y HIKOJEHUKOB B MPOIIECCe OMOIOTHYECKOTO 00pa30BaHUs TIOHUMAaHKE 3HAUCHUS
3aKOHOB ¥ 3aKOHOMEPHOCTEH CYIIECTBOBAHUS U PA3BUTHS )KUBOW IIPUPOJIBI, OCO3HAHUE
BeJIMYaiIei IeHHOCTH KU3HU U OMOJIOrMYECKOro pasHoo0pa3us Hallel MIaHeThl, TOHUMaHHe
POJIH MpoIecca BOIIOIMH U 3aKOHOMEPHOCTEH nepeaun HacaeICTBEHHON nH(opMaIiu 1Jis
00BSICHEHUST MHOTO00pa3us hopM KHU3HU Ha 3eMIle.

OCHOBHBIM IPUHITUIIOM 0TOOpa MaTepHaia CIy)XHT HEMOCPEICTBEHHOE MPOI0JKEHHE
IpOrpaMMBbl Kypca OMoJIoTuu 5-9 Ki1accoB, COCTaBICHHBIX aBTOPCKUM KOJUIEKTHBOM 101
pykoBojcTBoM npodeccopa N.H. Ilonomapépoii. Onupasce Ha CBEACHUS, MTOITy4YEeHHBIE B 5-9
KJlaccax, B CTapIIel IIKoyie Kypc OMOJIOTHU pacKpbIBaeT 0oJiee MOJTHO U TOYHO ¢ HAyYHOU TOUKH
3peHust 0011eONOIOTHYECKUE SIBICHHS U 3aKOHOMEPHOCTH, OCYIIECTBIISIONIMECS HA Pa3HbIX
YPOBHSIX OpPraHU3alliy KUBOW MPUPO/IbI, U3JIaraeT BaKHEH e OMOJ0THYeCKie TEOPUHU, 3aKOHBI,
TUIOTE3bl. B CBS3U ¢ 3TUM mporpaMMa IpeCTaBIsIeT CoIep KaHne Kypca OMOIOTHH KaK
MaTepuaia BTOporo, 6ojee BHICOKOTO YpOBHS 00y4eHHUs, TOCTPOCHHOTO Ha HHTEIPUPOBAHHOM
ocHOBe. PackpriTie yaeOHOro conepkanus B Kypce obmieit ouonoruu 10-11 xmaccos
MPOBOAMTCS MO TEMaM, XapaKTEPU3YIOIIUM 0COOEHHOCTH CBOMCTB KUBOM MPUPOIBI HA
MOJICKYJISIPHOM, KJIIETOYHOM, OPTaHU3MEHHOM, MOMYJISIIIHOHHO-BUIOBOM, OMOTEOIIEHOTHYECKOM,
O6mochepHOM YPOBHSIX OpPTaHU3AIIMN KUBOW TTPUPOJIBI.

O0masi xapakTepucTHKa Kypca 0H0JIOruM

[Iporpamma u copeprkanue Kypca 6uonoruu 11 kiacca pa3paboTaHbl B IOJIHOM COOTBETCTBUH CO
CTaHJapPTOM CPEIHETO 00Iero oopa3oBaHusi 6a30BOT0 YPOBHS.

[Iporpamma nmocTpoeHa Ha BaKHOW COJepkKATeIbHON OCHOBE — r'yMaHU3Me, OHOLEHTPU3ME U
MOJTUIEHTPU3ME B PACKPBITUU CBOMCTB dKUBOU MPUPOJIBI U €€ 3aKOHOMEPHOCTEN;
MHOTOMEPHOCTH YPOBHEHN OpPraHU3ALMU XKU3HU; UCTOPU3ME SBJICHUI B IPUPOJAE U OTKPHITHI B
Ouosoruueckoi 00JacTu 3HAHUI; MOHUMAHUK OMOJIOTUH KaK HAyKH U Kak SIBJICHUS KYJIbTYpHI,
3HaYeHUU OMOJIOTUH JUTS KHU3HH JIIOIeH U I COXpaHeHUs puposl. [Iporpamma
pelycMaTpUuBaeT OTPakeHNE COBPEMEHHBIX 3ajiay, CTOSALINX Mepel OM0I0rHuecKoi HayKoH,
pelIeHre KOTOPBIX HApPaBJIE€HO HA COXPAHEHUE OKPYKAIOIIEH CPEJIbl, AKUBOM MPUPOABI U
310pOBbs yenoBeka. Ocoboe BHUMaHUE yEIEHO Pa3BUTHIO DKOJIOTUYECKON KYIbTYpPBI
MOJIOAEXH, POPMUPOBAHUIO KOMIIETEHTHOCTHBIX Ka4€CTB JIMYHOCTH YJaIUXCs, PA3BUTHIO
MO3HABATEJILHON 1EeATEIbHOCTH (M, COOTBETCTBEHHO, TO3HABATENbHBIX YHUBEPCAIbHBIX
JENCTBUI), YKPEIJICHUIO M PACIIMPEHUIO IIPEICTaBICHUN O HAyYHOI KapTUHE MUpPA € YUETOM



OMOJIOTUYECKHX, STHUECKUX, TYMAHUCTHYECKUX, KOMMYHUKATUBHBIX, 3CTETUYECKHUX U
KyJIbTYPOJIOTHYECKHX aCIIEKTOB.

WuTerpupoBanue MaTepranoB U3 pa3IHuHbIX 00JacTeil HayKu OMOJIOTHH B XOJI€ PACKPBITUS
CBOMCTB KMBOW MPUPOJIBI C MMO3UIUY TPUHAUIEKHOCTH UX K Pa3HBIM CTPYKTYPHBIM YPOBHSIM
OpraHu3alluy KU3HU, X HKOJIOTU3AIMS, KYJIbTYpOJIOTHYECKasi HaPaBIEHHOCTH U JTMYHOCTHO-
Pa3BHUBAIOIINH TTOIXO/ AETAIOT YIeOHOE COAepKaHHe HOBBIM M 00JIee HHTEPECHBIM TS
yUaIIUXCSL.

N3yuenne 6uosornu Ha 6a30BOM YPOBHE HAMPABIICHO, TJIABHBIM 00pa30M, Ha peasiu3aIinio
KYJBTYPOJOTHUECKON (DYHKIIMH B OOIIMX KOMIETEHTHOCTSIX OMOJIOTHYECKOr0 00pa3oBaHus Ha
HOATOTOBKY BHICOKOPA3BUTOM JIMYHOCTH, CHOCOOHOM K aKTHBHOW JEATEILHOCTH; HAa PA3BUTHE Y
00y4aromuxcst UHAUBUIYAIbHBIX CIIOCOOHOCTEH, (POPMHUPOBAHNE COBPEMEHHOTO HAYYHOTO
MHPOBO33PEHHUSL.

Mecto yuyeOoHoro npeamera «buosiorust 11 kiace» B yueOHOM miiaHe

Buonorus B cpenneit mkone usyyaercs B 10-11 xnacce. Kypce nzydenus ouonoruu B 10 kinacce
paccunTad Ha 35 gacoB 1 "ac B Henento, B 11 kimacce Takxe Ha 35 yacoB (M3 HUX 2 yaca
pe3epBHOE Bpems,) 1 yac B Henento.B mporpamMe mpeaycMoTpeH pe3epB CBOOOTHOTO y4eOHOTO
BpeMeHH JyTsi 00JIee IMUPOKOTO UCIIOIH30BAHUS UHBIX (JOPM OpraHu3aIy y4eOHOTo mpolecca
(;mabopaTtopHbie pabOThI, CEMHUHAPHI).

YMK:

1. WN.H. ITonomapéra, B.C. Kyumenko, O.A. Kopuunosa, A.I'. JIparomusios, T.C. Cyxoga.
Buonorus: 5-11 knaccsl: nmporpamma. — M.: Benrtana-I'pad, 2015. ¢ 302, ¢ 353

2. bwuonorus 11 knacc. YueOHuk 1151 0011e00pa3oBaTeNbHBIX YUpeKaAeHUH. ba3oBbIii
ypoBeHs. / [Tonomapesa U.H., Kopaunosa O.A., JlouunuHa T.E.- buonorus. M.,
Benrana - I'pad, 2015.

3. Metonnueckoe mocodue. buonorus 11 knacc. ba3zoserit ypoens. [Tonomapesa 1.H.,
Kopnuunosa O.A.,Cumonoa JI.B. — M.: Benrana-I'pad, 2021

4. T'.A. Boponuna, C.H. McakoBa. buonornueckuii Tperaxep. [lonroroBka Kk U”TOroBon
artecranuu. 5-11 xmaccel. Jlugaktudeckue marepuansl. — M.: Benrana-I'pad, 2016

Pe3yabTaTrnl ocBOeHus Kypca ouosiorum B 10-11 kiacce.

JInuyHOCTHBIE Ppe3yJbTAThI:

* ¢(hOpMUPOBAHHOCTH MOTHUBALIUHU K TBOPYECKOMY TPYAY, K paboTe Ha pe3ynbTar; OepekHOMY
OTHOILEHHIO K IPUPOJIE, K MATEPUAIBHBIM U TyXOBHBIM LIEHHOCTSIM;

* c(hOpMUPOBAHHOCTH YOEKIEHHOCTH B BXKHOH pOJIM OMOJIOTHH B )KM3HU OOIIECTBA;

* peanu3anys STHYECKUX YCTAHOBOK HO OTHOILIEHHIO K OMOJIOTHYECKHM OTKPBITHSM,
UCCIIEIOBAaHUSIM U MX Pe3yJbTaTaM;

* ¢(hOpMUPOBAHHOCTh HAYYHOH KapTUHBI MHpa KaK KOMIIOHEHTa 00IeUeI0BeYeCcKOi 1
JUYHOCTHON KYJIbTYphl Ha0a3e OMOIOTUYECKIX 3HAHUN U YMEHUI;

* IPU3HAHKE BBICOKOW IIEHHOCTH )KU3HU HO BCeX €€ MPOSBICHUSAX, 310pPOBbs CBOETO U APYIHX
JrO/IeH; peanu3alus yCTaHOBOK 37I0pOBOT0 00pa3a KU3HHU;

* ¢(hOpMUPOBAHHOCTb [T0O3HABATEIBHBIX MOTUBOB, HAIIPABJICHHBIX HA OBJIA/ICHUE HaBbIKAMU
CaMOCTOSITENIbHOTO TPUOOPETEHUSI HOBBIX 3HAHUM;

* 3HaHHUE 0 MHOT000pa3uu KUBOI NPHUPOJIbL, METOAX €€ U3yUEeHHUs, POJI YUeOHBIX YMEHUH TS
JMYHOCTH, OCHOBHBIX ITPUHLIMIIOB U MPABWJI OTHOLICHUS K KHBOH MPUPOJIE.

MertanpeameTHble pe3yabTaThl:



* OBJIAJICHHE COCTABIISAIOLIMMHU HCCIIEA0BATENLCKON U MPOEKTHOM JESITEIbHOCTH, B TOM YHUCIIE
YMEHHEM BHJIETh Ipo0IeMy, CTaBUTh BOIIPOCHI, BBIABUIaTh THIIOTE3HI, JaBATh ONPEICICHHS
MOHATHUAM, KlIacCU(UIIMPOBaTh, HAOII0AATh, TPOBOJAUTE SKCIIEPUMEHTHI, I€1aTh BBIBOIbBI U
3aKJTIOUCHHS, OOBSICHATH, JOKA3bIBATh, 3AIIMIIATH CBOU UJIEH;

* KOMIIETEHTHOCTh B 00JIaCTH MCIIOJIb30BaHUS HH()OPMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIi
(MKT), ymenne paboTath ¢ pa3HBIMA HCTOYHUKAMH OHOJIOTHIECKON MHPOPMAIIHH;
CaMOCTOSITENIbHO HaXOAUTh OMOJIOTHYECKYIO HH(OPMAIIHIO B PA3IMYHBIX HCTOYHUKAX (TEKCTE
y4eOHMKa, JOTIOIHUTEIBHON INTepaType, ClIpaBOYHNKAX, CIIOBApSAX, MHTEPHET-Pecypcax);
aHAJM3UPOBATh U OLIEHUBATh WH(POPMAIINIO, TPE0OPa30BHIBATE €€ U3 OJHON (HOPMBI B APYTYIO,
* YMEHHE a/IeKBaTHO HCIIOJIb30BaTh PEUYEBbIE CPEICTBA AUCKYCCHH U apTyMEHTAIINH CBOCH
MO3HIIMH, BBICIIYIIUBATh U CPAaBHUBATH pa3Hble TOUKH 3PEHHsI, apryMEHTUPOBAThH CBOIO TOUKY
3pEHUs], OTCTaNBaTh CBOIO MO3UIIHIO;

* CITIOCOOHOCTD BBIOMPATH 1IE€JIEBBIE U CMBICIIOBBIE YCTAHOBKHU ISl CBOUX JICHCTBUMA, IIOCTYIIKOB
10 OTHOIICHHIO K )KWBOH NPUPOJIE, 30POBBI0 CBOEMY U OKPY)KAIOIINX.

IIpeameTHbIe pe3yibTaThl:

* XapaKTEePUCTHKA CO/IEPKAaHMs OMOJIOTHYECKUX TEOPUH (KJIIETOYHON TEOPUH, IBOIOIIMOHHON
teopun Y. Jlapsuna), yuenust B.I1. BepHaackoro o 6uocdepe, 3akonos I'. Mennens,
3aKOHOMEPHOCTEH U3MEHUMBOCTH, BKJIAJIa BBIIAIOLINXCS YUEHBIX B pa3BUTHE OMOJIOTHUYECKON
HayKH;

* YMEHHUE OIPEEIISATh CYIIECTBEHHbIE TPU3HAKN OMOJIOTMYECKUX OOBEKTOB U MPOLIECCOB,
COBEPIIAIOIINXCS B )KMBOW IPUPOJIE HA Pa3HBIX YPOBHIX OPraHU3ALMN KU3HHU; YMEHHE
CpaBHUBATh MEX1y cO00 pa3nuyHble OMOJOTHYECKUEe OOBEKThI; CPABHUBATH U OLICHUBATh
MeXy COOON CTPYKTYpHbIE YPOBHU OpTaHU3aIUH JKU3HH;

* 00BsiICHEHHE PO OUOJIOTHH B (POPMUPOBAHMH HAYYHOTO MHUPOBO33PEHUS; BKJIaa
OMOJIOTHYECKUX TEOPHil B POPMHUPOBAHUE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI
MHpa; OTPULIATEIIBHOTO BIUSHUS AJIKOTOJIsSI, HUKOTHHA, HAPKOTUYECKHUX BEILIECTB HA Pa3BUTHE
3apo/Ibllia YeJI0BEKa; BIMSHHUS MyTareHOB Ha OPTaHU3M YeJI0BEKa, SKOJIOIMYeCKUX (PaKTOPOB Ha
OpTaHU3MbI; IPUYHUHBI 3BOTIOIUH, U3MEHIEMOCTH BUAOB, HACIEICTBEHHBIX 3a00JIeBaHMI],
MYyTalHi, YCTOWYUBOCTH U CMEHBI SKOCUCTEM;

* YMEHHE NIPUBOJUTH JOKA3aTEIbCTBA €AUHCTBA )KUBOW U HEKUBOU IPHUPOABI, €€ YPOBHEN
OpraHM3alH U SBOJIIOLMH; POJICTBA )KMBBIX OPTaHU3MOB U OKPYKAIOILEN CPEIbL;
HEOOXOIMMOCTH COXPAHEHHSI MHOTO00pa3us BU/IOB;

* YMEHHUE T0JIb30BATHCS OMOIOTHUECKOM TEPMUHOIOTHEN M CHUMBOJIUKOI;

* YMEHHE peniaTh 31eMEeHTapHble OMOJIOTHYECKHEe 3a/1a4H, COCTABIIATH AJIEMEHTAPHBIE CXEMBbI
CKPEIIMBAHUS U CXEMBI IIEPEHOCA BELIECTB Y SHEPTUU B IKOCUCTEMAX (LIETIN UTaHUS);

* YMEHHE NMPOBOJANTH aHAJIU3 U OLIEHKY PA3JINYHBIX TUIIOTE3 O CYIIHOCTHU KU3HH, O
MPOMCXOXKACHUH KU3HU M YeNIOBEKa; INI00ATbHBIX YKOJOTHUECKUX MPOOIeM U MyTel ux
PEIICHUS; TTOCJIEICTBUIM COOCTBEHHOM JACSATEIHPHOCTH B OKPYKAIOIIEH Cpe/ie; Ype3BhIYaitHBIX
CUTYalMi IPUPOJHOTO M TEXHOTEHHOTO XapakTepa; OMoI0rnueckon HHPOpMaIuu,noIydaeMoi
U3 pa3HbIX UICTOYHUKOB;

* OIICHKY 3THYECKHX aCIIEKTOB HEKOTOPHIX UCCIIEOBAaHM B 001aCTH OMOTEXHOJIOTUI
(KJIOHUPOBAHUS, UICKYCCTBEHHOT'O OILJIOJIOTBOPEHHSI, HAITPABICHHOTO N3MEHEHUS TEHOMA);

* IOCTAaHOBKY OMOJIOTHYECKHUX IKCIIEPUMEHTOB U 00BSCHEHHE UX PE3YIIbTATOB.

OcHoBHOe coaep:xxkaHue Kypca 11 kaace
Pazoen 1. Opranu3mMeHHbI YPoBeHb Ku3HM (16 1)

Oprann3MeHHBIN YPOBECHb XW3HU W €ro poiab B mpupoae. OpraHu3M Kak Onocucrtema.
OCHOBHBIC TIPOIECCHI JKU3HEACATCIPHOCTA OJIHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPTaHU3MOB.



Tumbl TMTaHUS OPTAHU3MOB: TETEPOTPOdEI (canpoTpodbl, Mapa3uTHl, XUITHUKA) B aBTOTPOPHI
(bototpoper  u  xemotpodsl). HMHANMBHUOyanbHOE  pa3BUTHE  OpraHu3Ma  (OHTOTEHE3).
OMOpHOHAIBHOE H  TMOCTAMOPHOHAIBHOE Ppa3BUTHE OPraHU3MOB. Perymsinus mporeccoB
JKU3HENESITeIbHOCTH OpPraHn3MoB. Pa3MHO)KeHHWE OpraHM3MOB - IOJIOBOE M OECroyioe - U €ro
3HaueHue. OrmrogoTBopeHue. JIBOilHOE OIUIOJIOTBOPEHUE Y IOKPBHITOCEMEHHBIX PacCTEHHUM.
OCHOBHBIE TOHSTHSI TEHETUKH. ['eHbl W mpu3HaKu. V3MEHYMBOCTH NPHU3HAKOB U €€ THIIBI
(HacrmencTBeHHas M HEHACIIEICTBEHHAs). MyTalliH, UX MaTepHaIbHbIE OCHOBBI - I3MEHEHHE T€HOB
1 XpOMOCOM. MyTareHsl ¥ Mephl 3aIIUThI CPEABI OT 3arPS3HEHHUS MyTareHaMH.

l'enoTun kak 1memnoctHas cucTeMa. XPOMOCOMHAas TEOpHsl HACIEACTBEHHOCTH. MeToasl
TeHeTHKH. 3aKOHOMEPHOCTH HACJEOBaHMs, yCTaHOBJIEHHBIE . MeHmenem, X HIHUTOJIOTUYECKHE
ocHOBEI. 3akoH T. Moprana. Teopuss reHa. BzaumopelicTBue TeHOB. 3aKOHOMEPHOCTH
CLCTUICHHOT'0 HacJieOBaHWA. | eHeTHKa IoJia M HacliefOBaHHE, CLEIJICHHOE C TMOJIOM. MeToabl
M3y4YCHHMsI HACJIeACTBEHHOCTH YenoBeka. HacmencTeennsie 00s1€3HN, UX NIPOPIIAKTUKA. DTHYECKHE
aCIleKThl TPUMEHEHHUS TEeHHBIX TexHONoruid. OcHoBHble DakTOphl, (QOPMHUPYIOIIHE 3JI0POBHE
yenopeka. OOpa3 »KM3HM U 3JI0pOBbE 4esoBeka. BupycHrble 3aboneBanms. IIpodumaktrka
BHPYCHEBIX 3a00JIeBaHUH.

Opraan3Mbl pa3HBIX HApCTB KUBOW mpuponasl. bakTepuun, ux pazHooOpasue U 3HaUYCHUE B
npupoae. MHoroodpasue pacTeHU, TPUOOB M JKUBOTHBHIX, WX 3HA4YeHHWE B Ipupone. LlapcTBo
BHPYCOB, UX pazHooOpasue, cTpoeHrue U (PyHKIIMOHUPOBAHHUE B IPUPOJE.

Pa3zoen 2. Kneroynslii ypoBeHb ku3HH (9 1)

KiieTounblii ypoBeHb OpraHu3allid >KU3HU U €ro pojib B npupone. Knerka kak srtan
SBOJIIOIMH JKHUBOTO B UCTOPUHU 3eMiH. l[uTonorus — Hayka o KieTke. MeToasl U3yUeHUs KIICTKH.
OcHoBHBIE mONOXKEHUA yueHus o kiuerke. M. Ilneiimen u T. IIBaHH - OCHOBOIOJIOKHUKHU.
KJIETOYHOU Teopuu. OCHOBHBIC MOJIOKEHUS KJIETOUYHOU TEOpUH.

XuMudeckuil coctaB KiIeTOK OpraHmdeckue M HEOPTraHWYECKHWE BEIIeCTBA B KIIETKE.
CrpykTypa ¥ (QYHKIMHA KIETOK W BHYTPUKIECTOUHBIX oOpa3oBaHuii. fAnpo. XpoMocomsbl, HxX
CTpYKTypa U (pyHKIMU. 3HaUYCHUE BUIAOBOTO MOCTOSHCTBA YHCIa, (DOPMBI U Pa3MEPOB XPOMOCOM.
T'omonoruyHble ¥  HETOMOJIOTHYHBIE XPOMOCOMEI. MHOTOOOpa3sue KIETOK ¢ TKaHCEH.
Criernanmzanust KJIETOK, oOpazoBanue TkKaHeH. OCOOCHHOCTH KIIETOK IPOKAPHOT M DYKAPHOT.
I'unore3bl BO3BHUKHOBEHUS SYKAPUOTUUECKON KIIETKH.

Knerounsrii Merabonu3sM U poiib (pepMeHTOB B HeM. lloHSATHE O TIUIACTHYECKOM |
SHEpPreTHIecKkoM oOMeHe B KileTke. lIpeoOpa3zoBaHme HSHEpruM B KIETKe. JlelleHrne KIIeTKH.
TToaroroBka kneTku K AeneHuro. Kiterounsrd nmuki xu3Hu. MHTEpdaza u muto3. dazel MUTO3A.
Meiio3 u ero ¢as3el. CXOICTBO M pa3jiMuMsi MUTO3a W Melo3a. 3HAa4YCHUE MHUTO3a M Meio3a.
CoMaThdecKue M TOJIOBBbIE KJIETKU. JIWIUIOMAHBIA W TaIUIONMAHBIA HabOp XpOMOCOM B KJIETKaX.
PazBuTre MOJNOBBIX KJIETOK y PACTEHUNM U >KUBOTHBIX. KileTka — OCHOBHAsi CTPYKTypHas H
(byHKOHOHATBHAS ~ CIWHUIA O KU3HEJSATCIBHOCTH  OJHOKIETOYHOTO W  MHOTOKIIETOYHOTO
opranm3moB. Kierka - eamHmIla pocTa W pa3BUTHSI OpraHu3MoB. Crenuanu3anus KIIETOK,
oOpa3oBaHHe TKaHEH.

Pazoen 3. MosiekyasipHblii yPOBEeHb KU3HM (8 1)

MonexyasipHBIA yPOBEHb KU3HU M €r0 OCOOCHHOCTH. XMMHYECKass OpTaHu3alus KIETKH,
MHKpPO- H MHUKpodjeMeHTbl. (OCHOBHbIE OHOIOIMMEpPHBIE MOJIEKYJBl >KUBOM MaTEpHH.
Oco0eHHOCTH CTPOSHHS MOJIEKYJI OPTaHMYECKHUX BEIIECTB: OEIKOB, YTII€BOAOB, JTUMUAOB, HYKJIEU-
HOBBIX KHCJIOT. B3auMOCBs3b cTpoeHUs M (YHKIHMI OEIKOB, HYKIEMHOBBIX KHCIIOT, YTJIEBOIOB,
mununoB, AT®, a Takke BOAbI U JPYyrMX HEOPraHMYECKUX eemecTB. VX poib B KIETKE.
Xumnueckuii cocraB xpoMocoM. Ctpoenue u cpoiictBa JIHK kak Hocutens HaciaeaCTBEHHOU
nadopmanuu. ['ed. I'enerndeckuit kon. Peaymmukarus JIHK.

Ilpomeccer OmocwHTE3a B JKMBBIX KJE€TKax. MaTpHyHOE BOCIPOU3BOJICTBO OEIKOB.
®dotocuHTe3, ero poib B npupoae. CBeToBble W TEMHOBBIE peakUnH (POTOCHUHTE3A.
XeMOoCHHTEe3dHEpreTUIecKkoro oOMeHa. bpoxenme u nawpixanme. lIpeoOpazoBanme »HEprum B
KiIeTke. Ponb ¢GepMEeHTOB Kak pEryJIsITOPOB OHOMOJIEKYJSIPHBIX mpolieccoB. CXOmCTBO



XUMHUYCCKOro cocraBa MOJCEKYJ JXHBBIX CHCTEM, KaK HOO0Ka3aTCJIbCTBO pPOACTBA pPa3HBIX
OpraHu3MoB. Poib ecTecTBEHHBIX U HUCKYCCTBCHHBIX 6I/IOHOJ'II/IMepOB B Opr>KaIOH.Ieﬁ cpeac.

3akiouenue (1 9)

O0o0O0IIeHHe 3HAHUKW O MHOrO00pa3sWM >KU3HH, MPEACTABIICHHON OHOCHCTEMaMH Pa3HBIX
ypoBHel cnokHOCTH. OTIIMYUE KUBBIX CUCTEM OT HEXKHBBIX.

11 xmacc

Ne Tema ypoka ITnan. DaxkT.

OprannsMeHHbI ypOBeHb KNBOIl MaTepun ( 174acoB) -

Opranu3MeHHBIH YPOBEHD )XKH3HH U €70 POIIb B IPUPOJIE.

Opraams3m kKak OnocucTema.

HpOHCCCbI KUBHCACATCIbHOCTH MHOT'OKJICTOYHBIX OPIraHU3MOB.

PasmHuoxeHUC OpraHu3MoB.

OHJ'IOZ[OTBOpeHI/IG " €r0 3HA4YCHUC.

Pa3Butue OpTraHrU3MOB OT 3apOXKACHUA 10 CMCPTU (OHTOI‘CHCS).

M3MeHUYMBOCTh TPU3HAKOB OPraHU3Ma U €€ TUIIBI.

Jlabopamopnas paboma Nel. « MoouguxkayuoHuas usmeHyu8ocms »

D IRl Il ISl Il Bl Bad Bl e

I'enetnueckue 3aKOHOMEPHOCTU OTKPLITLIC I'. Mengenem

_.
e

HaCJ'ICI[OBaHI/Ie MPU3HAKOB IIpU ,I[I/II‘I/I6pI/I,I[HOM CKpCIIMBAaHWU.

[
[

I'enetuueckue ocHoBHI cenekiuu. Bxknag H.M.Basunosa B pazButue
CEJIEKIUUH.

12. | I'eHeTHKa mona M HACJIEOBaHHE CIICINIEHHOE C MOJIOM.

13. | HacnexncrBeHHble OOJIE3HHU YEIOBEKA.

14. I[OCTI/I)KCHI/IH OHMOTEXHOJIOTUH U dTUYECKHE ACIICKTHI €€ HCCHCZ{OB&HHﬁ.

15. | dakTopsl, ONIPEACIIAIONINE 3I0POBhE UEIOBEKA.

16. | LlapcTBo Bupycsr: pasHooOpasue u 3HAaUCHHE.

17. | Bupycusie 3aboneBanus. O600IIeHNE U CHCTEMATU3AINS 3HAHUH 110
MaTepuanam paszziena 1.

KiieTouHsblii ypoBeHb Opranu3anuu Ku3Hu ( 9 4acos). -

18. | KierouHslil ypoBeHb OpraHM3aly KHUBOW MaTEpUU U €r0 POJib B
IpUpoze.

19. | Knerka kak »Tan 3BOJIOLUHU KUBOTO B UCTOPUU 3€MITH.

20. | CtpoeHue KIEeTKHU.

21. | OpraHouasl Kak CTPYKTYPHBIE KOMITIOHCHTHI ITUTOTIA3MEL.




22.

KneTouHbIii UK.

23. | Jlenenue kiaeTku. MUTO3 U MEHO3.

24. | Jlabopamopnas paboma Ne 2. «Hccnedosanue ¢has mumosa Ha

25 | CtpykTypa U QYHKIMH XPOMOCOM.

26. | Ucropus pa3BuTHs HayKH O KieTke. O000IIEHNE U CUCTeMAaTH3aIUs
3HaHUI MO MaTepuaiaM paszziena 2.

MoJiekyasipHblii ypoBeHb Opranu3anuu ku3Hu ( 8 yacos).

27. | MonekynspHBI ypOBEHb OpraHU3aINK KUBOK MaTepU: 3HAYCHUE U POITh
B TIPUPOJIE.

28. | OcHOBHBIC XUMUYECKHE COCTMHCHUS JKUBOW MaTEPHH.

29. | CtpykTypa U QYHKIMH HYKICHMHOBBIX KUCIIOT.

30. | IIpouecchl cMHTE3a B )KUBOM KIIETKE.

31. | Ilpomecce 6nocuHTE3a OenKa.

32. | MonekynsipHbIe MPOLIECCH] PACIICIICHHUSL.

33. | Perynsaropsl OMOMONEKYIISIPHBIX TIPOIIECCOB

34. | «Bpems sxonoeuueckou kynomypwiy. Cemunapcroe sausamue.

3akaruenune (1 gyac)
35. | CTpyKTypHBIE YPOBHU OPTaHU3AIUU KUBOH MPUPOJIEIL.

WToroBelii KOHTPOJIb 3HAHKH 1O Kypey Ononoruu 11 xmacca.




KpuTepun oneHnBaHus 1Mo 0HOJIOTHH

Ouenka ycmnoz2o omeema y4auiuxcs
Otmetka "5" craBuTCS B ciydae:
1. 3HaHusl, MOHUMAaHUA, TTyOUHBI YCBOCHUS 00yJaroIIMMCs Bcero 00bEMa porpaMMHOTO
MaTepuaia.
2. YMeHus BBIIEIATH IT1aBHBIE TIOJI0KEHUS B U3YU€HHOM MaTepHalie, Ha OCHOBaHUH (DaKTOB U
IpUMEPOB 00001IaTh, JIeNaTh BHIBOJIbI, YCTAHABIMBATD MEXIIPEIMETHBIE U BHYTPUIIPEIMETHbIE
CBSI3H, TBOPUYECKU MTPUMEHSET MOJIyY€HHbIE 3HAHHSI B HE3HAKOMOMW CUTYaIHH.
3. OtcyTcTBHE OMMOOK U HEOUETOB IIPU BOCIIPOM3BEICHUN U3YYEHHOTO MaTepuraa, Ipu
YCTHBIX OTBETaX yCTpaHEHHE OTAEIbHBIX HETOYHOCTEH C MOMOIUIBIO JOMOJIHUTEIBHBIX BOIIPOCOB
yuuTens, COOII0AeHNE KYIbTYPbl YCTHOH pedn.
Ormerka "4":
1. 3HaHue Bcero U3y4eHHOI0 MPOrPaMMHOI'0 MaTepuaa.
2. YMeHu BBIIEISTD ITIaBHBIE MOJIO0XKEHUS B U3y4EHHOM MarepHalie, Ha OCHOBaHUM (DaKTOB U
IpUMEPOB 00001IaTh, JIeNaTh BEIBO/IbI, YCTAHABIMBATD BHYTPUIIPEIMETHBIE CBSI3H, TPUMEHSTH
MOJTy4YEHHBIE 3HAHUSI Ha TIPAKTHKE.
3. HesnauurenbHble (HErpyOble) OMMOKHN U HETOUETHI IIPU BOCIIPOU3BEACHUN H3yYEHHOTO
MaTepuaia, COOII0IeHIe OCHOBHBIX MPABUJ KYJIbTYphl YCTHON pPEUH.
OtMmetka "3" (ypoBeHb NPEACTABICHUN, COYETAIOIIMUXCS C JIEMEHTAMU HAYYHBIX OHITHN):
1. 3HaHWe ¥ yCBOGHHE MaTepralia Ha yPOBHE MUHUMAJIbHBIX TPEOOBAaHU MTPOTPAMMBI,
3aTpyAHEHUE MPH CaMOCTOSITEILHOM BOCIIPOM3BEACHNH, HEOOXOAUMOCTh HE3HAUNTEILHON
MOMOIIIH MPENo/IaBaTeNsl.
2. YMeHue paboTaTh Ha ypOBHE BOCIIPOM3BEACHUS, 3aTPYAHEHUS IPU OTBETaX Ha
BUJIOU3MEHEHHBIE BOIIPOCHI.
3. Hannuue rpy6oii ommOKy, HECKOJIBKUX HEIPYOBIX MPH BOCIPOU3BEIECHUH U3YYEHHOTO
MaTepuaia, He3HaYUTeIbHOE HECOOII0/IEHUE OCHOBHBIX MPABUJ KYJIbTYPhl YCTHON peyH.
Otmetka "2'":
1. 3HaHue U yCBOEHHUE MaTepualla Ha YPOBHE HUKE MUHUMAJILHBIX TPEOOBAHUN MTPOTPaMMBl,
OTJIeNIbHBIC TIPEACTABICHUS 00 U3YYEeHHOM MaTepHale.
2. OrcyTcTBHE YMEHHUN paboTaTh Ha YPOBHE BOCIIPOU3BEICHHMS, 3aTPYAHEHHUS ITPH OTBETaX HA
CTaH/IapTHBIE BOIIPOCHI.
3. Hannume HECKOMBKUX TPYOBIX OMTUOOK, OOIBIIIOr0 YKciIa HETPYOBbIX MPHU BOCIIPOU3BEICHUH
U3y4EeHHOT0 MaTepHaia, 3HaYMTeIbHOEe HECOOIII0ICHHE OCHOBHBIX MPABUJI KYJIBTYpPhI YCTHOM
peun.

Ouenka 6blnoiHeHUA NPAKMUYECKUX (1a0opamopublx) paoom
OtMmetka "5" craBuUTCS, €CIIN YUEHUK:
1. IlpaBunbHO onpeaeau b ONbITa.
2. BeimoniHui paboTy B OJTHOM 00beMe ¢ coOII0IeHneM He0OX0MMOil ToCIe10BaTeIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHU.
3. CaMOCTOSITETHHO U PallMOHAIBLHO BBIOPAI M MOATOTOBUII JIJISl OTIBITA HEOOXO0IUMOE
00opy/i0BaHuE, BCE OMBITHI POBEJT B YCIOBUSAX U PEKHUMaX, 00€CIIeYMBAIOIINX MOTy4YEeHUE
PE3YNIbTATOB M BHIBOJOB C HAMOOJbBIIIEH TOYHOCTHIO.
4. HayyHo rpaMOTHO, JIOTUYHO OTHCa HAOIIOACHHS ¥ COPMYITHPOBAI BEIBOBI U3 OIbITa. B
MPEJICTABIICHHOM OTYETE MPaBUIIBHO M aKKYPAaTHO BBITIOJIHUI BCE 3AIMCH, TAOIUIIBI, PUCYHKH,
rpaduky, BHIYUCIECHUS U CJIENal BBIBOBI.
5. IlposiBNsieT OpraHu3aluoOHHO-TPYAOBEIE YMEHUs (TOIeP)KUBACT YUCTOTY pabodero Mmecra u
MOPSAJIOK Ha CTOJIe, 9KOHOMHO HCIIOJIb3YeT pacXOoJHbIe MaTepUasbl).
6. DKCIIEPUMEHT OCYILECTBIISET 10 IUIAaHYy C Y4€TOM TEXHUKH 0€30MaCHOCTH U MPaBUII PabOTHI C
MaTepuasamMu ¥ 000pyI0BaHUEM.




Otmetka "4" craBUTCS, €CIIN YUEHUK:

1. OmBIT TPOBOUI B YCIOBHUSAX, HE 00ECIIEYMBAIOIINX JOCTATOYHOM TOYHOCTH U3MEPECHHUI.

2. Wnn Ob110 JOMYIIEHO BA-TPU HEI0YETA.

3. Nnu He Gonee omHOM HErpyOOi OMMOKU M OJTHOTO HEJ0UYeTa.

4. inu sKCTIEpUMEHT TPOBEJICH HE TIOJTHOCTBIO.

5. inu B onucanuu HaOJIIOIEHUI U3 OTIbITa TOMYCTHII HETOUHOCTH, BBIBOJIBI C/I€NIajl HETIOJHBIE.
Otmetka "3" craBuUTCS, €CIIN YUEHUK:

1. [TpaBUJIbHO OIpeAeTuI LIeNb ONBITa; PadOTY BBHIMOIHSIET IPAaBUIILHO HE MEHEE YeM
HAIOJIOBUHY, OHAKO 00BEM BBIITOJIHEHHON YaCTH TAKOB, YTO IO3BOJIAET MOIYYUTh NPABUIIbHBIE
PE3yJbTaThl U BBIBOJIBI 10 OCHOBHBIM, IPUHIIUITHAIBHO BaXKHBIM 3a/1a4aM paboThlI.

2. Nnu mon6op o6opynoBanusi, 00bEKTOB, MATEPHAIIOB, a TAK)Ke pabOTHI MO HAYAIly OMBITa
MPOBEJI C MOMOIIBIO YUUTEINSI; UJIU B XOJ€ MMPOBEJICHUS OTbITa U U3MEpPEHUI ObUTN JOMYIIEHBI
OLIMOKH B ONMUCAHUH HAOIIOAeHUH, (DOPMYTHUPOBAaHUH BBIBOJIOB.

3. OnbIT TPOBOAMIICS B HEPALIMOHAIBHBIX YCIOBHSX, YTO MPUBEJIO K IMOITYYEHHUIO PE3YJIbTATOB C
OO0JIBIIEH MOTPENTHOCTHIO; UM B OTYETE OBUIM JOMYIIECHBI B O0IIEH CII0KHOCTH He 6oJiee ABYX
omMOO0K (B 3aIUCAX €IMHMI], U3MEPEHUIX, B BRIUUCICHUAX, TpaduKax, Tabnuiax, cxemax, u T.1.)
HE MPUHLUITHAIBLHOTO JJIsl JaHHOW pabOThI XapakTepa, HO MOBIUSIBIINX HA PE3YJIbTaT
BBITIOJTHEHHUSL.

4. lomyckaeT rpy0yro OMIMOKY B X0JIe IKCIIepUMEHTa (B 0OBSICHEHUH, B 0(hOpMIIEHUU pabOTHI, B
COOJTIOICHUH TIPABHIT TEXHUKH 0€30MaCHOCTH IIPH paboTe ¢ MaTepraaMu U 000pYI0BaHUEM ),
KOTOpasi UCTIPABIISIETCS 10 TPEOOBAHHIO YUUTEIIS.

OtrmMmeTka "2" cTaBUTCS, €CIIM YUYECHHUK:

1. He onpenennin caMOCTOSTENBHO 1I€JTb OMBITA; BHIIOIHII paOdOTy HE MOTHOCTHIO, HE
MOJTOTOBUII HY’)KHOE 000py10BaHNe U 00bEM BBINIOJTHEHHON YacTH pabOThl HE MO3BOJISIET
c/ienaTh NPaBUIbHBIX BBIBOJIOB.

2. Vlau onbIThI, U3MEpPEHUsl, BEIYUCIICHUS, HAOII0IeHUS IPOM3BOAWINCEH HEPABUIBHO.

3. inu B xoz1e paboThI U B 0TUYETE OOHAPYKHUIIUCh B COBOKYITHOCTH BCE HEAOCTATKH,
OTMEYEHHBIE B TpeOOBaHMSIX K oleHKe "3".

4. Jlonmyckaert aBe (1 6osee) rpyObie OITMOKU B X0/1€ IKCTIEPUMEHTA, B O0BSICHEHNH, B
oopmieHnn paboThl, B COOIIOACHNUN MPABUII TEXHUKU 0€30MacHOCTH Ipu paboTe ¢
BelIeCTBaMH U 000PYAOBaHUEM, KOTOPbIE HE MOXKET UCIIPABUTH JaXKe M0 TPeOOBAHUIO YUUTEIIS.

OueHka caMOCTOATEIbHBIX MUCbMEHHBIX H KOHTPOJIbHBIX PadoT.
Otmetka "5" craBuUTCS, €CIIN yUEHUK:
1. Bemmonaun paboty 6€3 ommbOoK U HEJJOUYETOB.
2. lomycTuin He 6ojee 0THOTO He0ueTa.
Otmertka "4" cTaBUTCS, €CIM YIYEHUK BBIMOJIHIII Pa0OTY MOJHOCTHIO, HO AOMYCTHII B HEM:
1. He 6osee ogHOM Herpy0Ooii OMMOKY M OHOTO HEJ0YETA.
2. nu e Gosee ABYX HEJOUETOB.
Otmertka "3" cTraBUTCA, €CITU YUSHUK MTPABUIILHO BBIIOIHII HE MeHee 2/3 paboThl Win
JOTTYCTHII:
1. He 6onee aByx rpyOBIX OMIMOOK.
2. Wnu e Gosee oHOM TpyOOH M OTHOU HETpyOOU OTMOKH U OJTHOTO HEJIOYETA.
3. Wnu He Oonee ABYX-TpeX HErpyObIX OMIMOOK.
4. Inu ogHOM HETpyOO# OMMOKH U TPEX HEIOUETOB.
5. Vlnu nipu OTCYTCTBUHU OUIMOOK, HO MPH HATWYHH YETHIPEX-TISITH HEJT0UETOB.
OtrmMmeTka "2" cTaBUTCS, €CIIM YUYECHHUK:
1. JlomycTui 4uciio omuOoK U HeI0UETOB IPEBOCXOIAIIEe HOPMY, ITPH KOTOPOH MOXKET OBITH
BEICTaBJIEHA OIlcHKa "3".
2. Vnu ecnu npaBUIIbHO BHITIOJIHUI MEHEE TIOJIOBUHBI paOOTHI.
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