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CocraBiieHa Ha OCHOBE aBTOPCKOM NMPOrpaMMbl:
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1.I1osicHuTeILHAA 3aNIMCKA:

Ha3zBanue, aBtOp
U ToA U3JaHHs
aBTOPCKOM
y4eOHOH
IporpaMMbl,  Ha
OCHOBE KOTOpPOit
pa3zpaboTana
Pabouas
nporpamma

buomorus: 10 xmacc.

Pabouas nporpamma k nunuu YMK B.M. CuBornasosa
cocrtapiieHa Ha ocHOBe [IporpamMmel cpenHero o6pazoBaHus IO OHMOJIOTUU
10-11 xnaccoB 6a30BbIii  ypoBeHb aBTOpoB / M. b. Aradonosa,

H.B. babuue, B. . CuBormazo. — M. : [lpoda, 2019. — 148 c -
Peanm3anusi 06pa3oBaTe/IbHBIX NMPOrPaAMM MO OHOJIOTHH € HCIOJIb30BaHHEM
obdopynoBaHusi aerckoro texHomapka «llkonabHblii kKBaHTOpHYM» 10—11
Kkjaccpl yrayOaeHnsiii ypoBenb B. B. ByciakoB A. B. IlviHeeB A. B.

MepmmmeBMockBa, 2021

Lenu manHoO#
POrPaMMBI
00yueHus B
obnactu
(dbopMupoBaHus
CUCTEMBbI 3HAHUH,
YMCHHH.

OcHoBHasl 1enb Kypca — TO3HAKOMHTH IIKOJIBHHKA C COBPEMEHHBIMH
NPEJCTaBICHUAMU OWOJIOTHH M JaTh (yHIAMEHTAIbHOE OHOJIIOTHYECKOEe
oOpa3oBaHWe, OPUEHTHPOBAHHOE HA TMOJTOTOBKY BBITYCKHUKA CpEIHEH
HIKOJIBl K TIOCTYIUICHHIO B BBICHIME Y4YEOHBIC 3aBEICHUS Pa3IHMYHOIO
npopwiss. Bmecre ¢ Tem conepkaHue Kypca OHOJIOTHH COOTBETCTBYET
COLIMAIHBIM TPeOOBAHUSAM, NPEIABIBISEMBIM K OOpa30BaHHUIO BOOOIIE, U
HAIPABJICHO HAa COIUAIM3AINIO YYANINXCs, UX MPUOOIICHUE K KYJIbTYPHBIM
HEHHOCTSIM, (OPMHUPOBaHHE 3KOJOTHMYECKOIO CO3HAHMsS, OBJAJICHHE
y4e0HO-TT03HABATEIBHBIMU W IIEHHOCTHO-CMBICJIOBBIMU KOMITCTEHITUSIMH,
JOCTH)KEHUE MPEIMETHBIX, JINYHOCTHBIX M METANPEIMETHBIX PE3yJIbTaTOB
00y4eHUsI.

3ajauu JaHHOU
IPOrpPaMMBbI
o0Oy4JeHus B
obnactu
dbopmupoBaHus
CHCTEMEI 3HAHMUIA,
YMEHHUH.

Cpennee (monHOE) oOmiee oOpa3oBaHWE KaK 3aKIIOYHTENbHAS CTYNEHb OOIIEro
o0pa3oBaHus Ha 6a30BOM ypOBHE HAIIPABJICHO HAa pealn3alyio AByX 3a1ay:

1) oOmieoOpa3oBaTenbHOM (3aBepieHUe 00Ie00pa30BaTEIbHON MOJATOTOBKH B
cootBeTcTBUM C ®DenepanbHbiM 3akoHOM «(O0 oOpasoBanuu B Poccuiickoit
Denepanym»);

2) cneuuanbHON (TpeanpodeccuoHanbHOE 00pa30BaHHE M MPEEMCTBEHHOCTh
obmrero u mpodeccruoHambHOTO 00pa3zoBanus). [Ipu 3TOM CTaHAAPTHI BTOPOTO
MOKOJIEHUS TIPeIyCMaTPUBAIOT TPH OCHOBHBIE LIEJIM CPEAHEro (IOJIHOro) 00Imero
o0Opa3oBaHUs:

- (hopMHUpOBaHUE [IEIOCTHOTO TPEACTABIECHHS O MUDE;

- TpUOOpETeHHE OMmbITa Pa3sHOOOPA3HOW  JESTEIbHOCTU
MO03HABATENBHON);

- IOJITOTOBKA K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOPA WHINBUIYaITbHON
o0pa3oBaTeabHON W/WIK POQPECCUOHAILHON TPACKTOPUH

Henn u 3agaun TP Co3znanne «IlIkoabHOro kBantopuyma» Ha 6ase
0011e00pa3oBaTeIbHOI OPraHU3alMK MPEAN0JaraeT ucrnoJab30BaHne
npuodpeTaeMoro o60py10BaHus1, CPEJACTB 00yUeHHsT U BOCTIMTAHUSA /IS
yri1y0JIeHHOr0 0CBOEHHsI OCHOBHBIX 00pa30BaTe/IbHBIX MPOrpaMM OCHOBHOI'O
0011ero u cpeHero o0ero 00pa3oBaHus, BHEYPOUHOIl 1eATeJIbHOCTH,
MPOrpamMM J0NOJTHUTEIHLHOTO 00pa30BaHusl, B TOM YHCJIe eCTeCTBEHHO-
HAYYHOI M TeXHHYECKOW HANIPABJIECHHOCTeH. 3axadyamMM JeTCKOro
TexHonapka « KBaHTOpuyM» SIBJSIIOTCSI: peaau3anus 0OCHOBHBIX
001Ie00pazoBaTeIbHBIX MPOTPAMM MO Y4eOHbIM TpeAMeTaMecTeCTBEHHO-
HAYYHOIi HAIPABJIEHHOCTH, B TOM YHCJIe B pAMKAaX BHEYPOUHOM
HAesITeJILHOCTH 00Y4aloLIUXCsl; pa3padoTKa U peaju3anusi pa3sHOYPOBHEBBIX
JOTOJTHUTEIBLHBIX 00111e00pa30BaTeILHBIXIPOrPAMM €CTECTBEHHO-HAYYHOI
HANPABJIEHHOCTH, 2 TAK:KE HHBIX MPOTPaMM, B TOM YHCJe B KAHUKYJISIPHBIT
Nnepuo/; BOBJIeveHne 00y4alouXcsl U NeIarorunyeckux paboTHUKOB B
NPOEKTHYIO 1eATeIbHOCTh ;0PraHu3alus BHey4eOHOIi 1esiTeJIbHOCTH B
KAHUKYJISIPHBIA MEPUOJ, pa3padoTKa U peajnu3anusi COOTBETCTBYIOIIHX
00pa3oBaTeJIbHBIX POrPaMM, B TOM 4HCJI€e [JIsl j1arepeii, OpraHu3oBaHHbBIX
00pa3oBaTeIbHBIMH OPraHU3ALUSIMHE B KAHUKYJISIPHBIH N1€PHO/;OBbILIEHHE

(mpexxme  Bcero




HpO(l)eCCI/IOHaJIbHOFO MacCTepCTBA NMEAAroru4€CKuXx paﬁOTHHKOB AETCKOro
TexHonapka «KBaHTOpuym», pealu3yloIIMX OCHOBHbIE H JONOJHHTEIbHbIE
001meodpa3zoBaTebHbIe MPOTPAMMBI

YuebHo- VYuebHo-MeToanYeckoe obecneueHne y4yeOHOrO TIpolecca MpeaycMaTphBaeT
METOMYESCKHIA ucnons3zoBanne Y MK (y4eOHO-METOINYECKUX KOMIDIEKTOB) CEpUN K YIeOHUKAM
KOMILIEKT. muann YMK B. U. Cupormasosa mma 10—I11 xiaccoB M paccumTaHbl Ha
npernoaBaHue OMOJIOruu Ha 6a30BOM ypoBHE (2 yaca B HEJIGIIO)
. B. Aradonora, H. B. babuues, B. U. Cuornazos.
Y4eOHO-METOTNIECKHIA KOMILIEKT:
B. .1 Cusornazos u ap. O6mas 6monorus. 10-11 xiracc (yaeOHUK)
B. .1 CuBornazos u ap. buonorus. Pabouas tetpaap. 10 knace
B. .H. CuBorna3os u ap. buomorus. Meroamdeckoe mocoome
Peanu3anus o0pazoBaTejbHbIX IPOrPaMM Mo OMOJIOTMH C HCNIO/Ib30BAHHEM
o0opynoBaHus 1eTckoro rexnonapka «llkonsHusiii kBanTopuym» 10—11
KJacchbl yruyosiaennslii yposens B. B. Bycaakxos A. B. IlsineeB A. B.
MepunesMockBa, 2021
KomnunuectBo KoJsinyecTBO y4eOHBIX YacOB, Ha KOTOPOE PACCUUTaHO M3ydeHue Kypca — 70
y4eOHbIX YacoB, 4acoB 2 yaca B HEJENIO), U3 HUX:
Ha KOTOpoe
paccYrTaHoO Ne Temsl HazBanue Temsl Komuuectso | KomudecTso
W3yeHHe 4acoB 71a00paTOPHBIX
u
HpeaMeTd, Kyped, MPAKTHYECKUX
B TOM YHCIIE
TEMaTUYECKOE BBejeHue 1
pacupeneneHue
YACOB 1 Paznen 1. buonorus kak Hayka. Metonbpl HaydHOro no3HaHus (3 vac)

KOJIMYECTBO YacOB
JUISL TIPOBE/ICHUS
KOHTPOJIbHBIX,
71a00paTOpPHBIX,
MPAaKTUYECKIX
pador.

11 Kpatkas ucropus pazButus 1
6uonoruu. Cucrema

OMOJIOTHYECKUX HaYK.

1.2 CymHoCTh U cBolicTBa xuBoro. | 1

1.3 YpoBHU oOpraHuzanuM KuMBOH | 1
MaTepud. MeToJibl OMOJIOTHH.

Bcero 3

Paznen 2. Knetka (184ac)

21 Uctopust  wm3yuenuss  xierkw. | 1
Knetounas Teopus.
2.2 XUMUYECKHUI COCTaB KIIETKU
23 Heopranuueckue BelecTBa
KJIIETKH
24 Opranunueckue Bemiectra. | 1
Oomas XapaKTEePUCTHKA.
JIunmapl.
25 Opranunueckue BEIIECTBA. | 2
Vriesoasl. beaku.
2.6 Opranunueckue BEIIECTBA. | 2
HykJienHOBbIE KUCIIOTHI.
2.7 DyKapuoTHyecKas KJeTka. | 3 2
Huronnazma. OpraHousl.
2.8 Knerounoe siipo. XpoMOCOMBI.
29 [TpokapuoTHueckas KJIETKa. 1 1
2.10 Peammzaniss  HacienCTBEHHOW

nH(QOpMaIMHU B KJIETKE




211 Bupycst 1

Bceero 18

Paznen 3. Opranmsm (40 gac)

3.1. Opranu3sm — eIMHOE 1IeJI0€. 1
MHoroo0pa3ue JKHBBIX
OpraHnu3MoB

3.2 OOMeH BEILEeCTB U IpeBpalicHue | 3
SHEPTUH. DHEPTeTHUCCKAN
00OMeH.

3.3. [TnacTuyeckunit oOMeH. 3
DOTOCHHTES.

34 Henenue knetku. MuTos. 2 1

35 PasmHoxeHue: Gecrnionoe U 2
M0JI0BOE

3.6 O0pazoBaHue NOJOBBIX KIETOK. | 2
Meiios.

3.7 OnrotoTBOpEHUE.

3.8 NnauBuayanpHOE pa3BUTHE
OpraHu3MoB

3.9 OHTOTEHEe3 YeToBeKa. 2
PenpoyKTHBHOE 3/10POBBE.

3.10 I'enernka — Hayka o 1
3aKOHOMEPHOCTSIX

HACJIEACTBEHHOCTH U
n3MeHYnBOCTH. . Mennens-
OCHOBOIIOJIOKHUK T€HETHKH.

3.11 3aKOHOMEPHOCTH 3 2
HacJie[0BaHus. MOHOTHOPHIIHOE
CKpelMBaHKE.

3.12 3aKOHOMEPHOCTH 3 2
HacyiefioBaHus. JurudpunHoe
CKpeIMBaHKE.

3.13 XpOMOCOMHas TEOpHsI 2 1
HACJICACTBEHHOCTH.

3.14 CoBpeMeHHbIE MTPEACTABICHHS O | 2
reHe U TeHOME.

3.15 I'enernka mosma. 3

3.16 N3MeHuUnBOCTE: HACIIEACTBEHHAS | 2
¥ HEHACIIEACTBEHHAS

3.17 I'eneTnka 1 310pOBbE YETIOBEKA.

3.18 Ceneknusa: OCHOBHBIE METOABI U
JIOCTHKEHUS

3.19 Buorexnonorus: gocTmxkenuss u | 1
MEPCIIEKTUBBI PA3BUTHUS

Bceero 40

Hroro 62+8u4 peszeps

JlaGopaTopHO-NIpaKkTHYeCKHEe PA0OTHI.
Pazpen 2. Kierka
JlaGoparopnast pabota p Nel OpraHousas! KJIeTKH
JlaGopaTtopHast paborta Ne2. IIpuroToBIeHHE U OMMMCAHNE MUKPOIIPENIApaTOB




KJIETOK PacCTeHUH
JlabGopaTtopHast pabota Ne3 M3ydeHne KIETOK OaKTepHii Ha TOTOBBIX
MUKPOIIPENapaToB

Pazoen 3. Opzanuzm
Jlaboparopuast pabota;Ne4 m3ydeHHEe MHUTO3a B KIETKAaX KOpEIIKa JTyKa.
Jlaboparophast pabota;Ne5 Perienue 3aa4 Ha MOHOTHOPHIHOE CKPEIIUBAHUE
[TpakTuueckas padora Nely Perienue 3a1au Ha MOHOTHOPHTHOE CKPEIIUBAHUE
JlaGopaTopHast padotaNe5 Pemienme 3amad Ha TUTHOPHUIHOE CKPEITHBAHHE
[TpakTrueckas padoraNe2 PerieHue 3a1a4y Ha JUTHOPUITHOE CKPEIIMBAHKC
Jlaboparophas pabora Ne6 Pemenne 3amad Ha CHETJICHHOE HAacIeJOBaHUE
MIPU3HAKOB
JlaGopaTtopHast pabota Ne7 Perenue 3a1ad Ha CIISIUICHHOE C TIOJIOM HAcJIeOBAHHE
MIPU3HAKOB
Jlaboparophas padotaNe§ «3yuenne MoanprKanrOHHON H3MEHIYNBOCTH HA
MIPUMEPE PACTECHUI )».

TpeOGoBanus k
YPOBHIO
MOJATOTOBKH
yJarmxcs (Ha
OCHOBE CTaHAapTa
U aBTOPCKOU
MIPOTPaMMBI)

B cootBercTBHUM ¢ TpeboBanmsaMu DenepanbHOTO roCyJapCTBEHHOIO U
00pa3oBaTeabHOr0 CTaHAapTa cpeaHero (IOJIHOro) oOIero oOpa3oBaHHUS K
pe3yIbTaTaM OCBOEHHI OCHOBHON 00pa30BaTeNbHON MPOTpaMMBI K OKOHYaHHEO 11
Kjlacca y ydauuxcsi HeoOXoauMo c(OpMHpOBaTh MHUPOBO33PEHHE, OTBEYArOIIEe
COBPEMCHHOMY VYpPOBHIO  pa3BUTHS HAayKd U OOILICCTBEHHOH  IPaKTHKH,
00111€4eTIOBEYECKUM LIEHHOCTSAM M HJeallaM TPaKIaHCKOro OOIECTBa; OCHOBBI
CaMOpPa3BUTUSI M CAaMOBOCHHMTAHUS, HaBBIKU COTPYIJHHYECTBA CO CBEPCTHHUKAMH,
JNEThbMH ~ MJIAJIIETO BO3pacTa, B3POCIABIMH B 00pa30BaTEIbHOU, OOIIESCTBECHHO
MOJIE3HOHN, yueOHO-UCCIIeI0BATEILCKOM, MIPOEKTHOU U Jpyrux BHUJIAX
nesitebHOCTU. LIIKOMBHUKM MOJDKHBI  OCBOUTH — MEXKIIPEIMETHBIC IOHATHUS U
YVHHBEpCcajJbHbIe YUeOHbIC JCHCTBUS M HAyUYUTHCS UX HCIONB30BaTh B y4eOHOU U
MO3HABATENIFHON JESITENBHOCTH, a TaK)Ke YMETh ()OPMHUPOBATH M PEaNn30BBIBATH
WHIUBUAYyalbHbIE 00pa30BaTeIbHbIC TPACKTOPHU.

B mnpemmerHo#t obmactm Ha 0a30BOM ypOBHE IMpemmnoiaraercs (HopMHUpOBaHUE
NpEJICTaBICHU O POJIM U MecTe OWOJOrMHM B COBPEMEHHOW HAy4YHOW KapTHHE
MHpa;

[IOHUMaHHE PoJH Ouosoruu B (HOpPMHUPOBAaHHUU Kpyrozopa M (YHKIHOHAILHON
TPaMOTHOCTH 4YeJIOBeKa JUIsl PpEHICHUS TPAKTHUECKUX 3aj]iad; OBJIaJCHUE
OCHOBOIIOJAralomyuMu IMOHATUAMU W MNPCACTABJICHUAMU O JKUBOM nmpupoae, €€
YPOBHEBOH OpraHn3allK U SBOJIOLIIH;

YBEPEHHOE I0JIb30BaHUE OMOJIOrNYECKOH TEPMHUHOJIOTHEH M CUMBOJIMKOIL;
OBJIAJICHUC CHOCO6aMI/I BbISIBJICHHA W OICHKHW aHTPOIIOIC€HHBIX W3MEHEHHUI B
npupozae; (opMupoBaHue yYMEHHH OOBSCHATH PE3yJbTaThl OMOJOIMYECKHX
9KCHEPUMEHTOB, PEIIaTh JIEMEHTapHbIE OMOJIOrHYECKUE 3a/1a4H.

B mnpomecce wu3ydeHHWs Kypca TakKe OXHAACTCA JIOCTHKEHHE CIETYIONIHX
JIMYHOCTHBIX peSy.]'[I)TaTOB:

¢opMupoBaHHE COOCTBEHHOH NO3MLUMM IO OTHOIIEHUIO K OHOJIOTMYEcKOn
WHQOPMAITUH, TTOJTyYaeMOU U3 Pa3HBIX UCTOYHUKOB; TOTOBHOCTh M CIIOCOOHOCTH K
00pa3oBaHMIO, B TOM YHCJIE CaMOOOpPa30BaHWIO, Ha TPOTSIKECHUU BCEH KW3HU;
OBJI/ICHUE OCHOBOINOJIAralOUIMMU TIOHATUSIMH M TIPEJICTABICHUSMH O YKHMBOH
NpUpose, €¢ YpOBHEBOW OpraHW3allid W SBOJIOLMH; YBEPEHHOE IOJIb30BaHHUE
OMOJOTHMYECKONl TEpPMUHOJOTHEH W CHUMBOJMKOM ; OBIageHHE Croco0aMu
BBISIBJICHHST M OLIGHKU aHTPOIOTEHHBIX M3MEHEHHH B mpupoje; (GopMHUpOBaHHUE
YMEHUH OOBSACHATH pPE3yJbTaThl OMOJOIMYECKUX OKCIEPUMEHTOB, pELIaTh
dJIEMEHTapHbIC OMOJIOTHYECKHE 3a/1a4H.

MeTaHpeI{MeTHLIMI/I pe3yiibTaTaMu OCBOCHUA KypCa OMOJIOTHH SIBJISIFOTCS:
OBJIa/ICHUE COCTaBJISIIOIIMMHU MPOEKTHON M MCCIIEAOBATEIbCKON AEATENFHOCTH T10
M3Y4YEHUIO0 OOMUX OHMOJOTHIECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX JKHBOU
NpUposie; YMEHHE CaMOCTOSTENIbHO ONpEIENSITh I W COCTaBIATH IJIaHBI,
CIOCOOHOCTD CaMOCTOSITEJIbHO ~ OCYILIECTBJISTh, KOHTPOJIHPOBAThH u
KOPPEKTHPOBaTh  yueOHyH0 M BHE Y4eOHYIO (BKJIOYas B HEIIKOJBHYIO)




JIESATEIILHOCTD, BBIOMPATh YCICIIHBIE CTPATETHMH B Pa3lUYHBIX  CHTYAIlHsX;
YMEHHE OCYIIECTBISATh CAMOCTOSTEIbHYI0  HH()OPMAIMOHHO-TIO3HABATECIHHYIO
JIeATEeILHOCTD, BKIIIOYAas YMEHHE OPUCHTUPOBATHCS B PA3NUUYHBIX HCTOYHHKAX
UHPOpMAIUM , KPUTUYECKH OICHHBATh M WHTEPIPETHPOBATH HHOOPMAIIHIO,
MOTyYaeMYI0 U3 Pa3IMIHBIX HCTOYHHUKOB.

Dopmbl
OpraHu3aluu
y4eOHOTO
mporecca.
DOpMBI TEKYILETO
KOHTPOJIs1 3HAaHUI
ydamuxcs
(Texymruit
KOHTPOJIb —
TEKYLIUH,
YETBEPTHOU U
MOJIYTrOJ0BOM
KOHTPOJIb,
MIPOMEXKYTOUHAs
aTTecTalus — UTOr
3a y4eOHBIH o)

Opranusanus y4eoHoro npouecca no Kypey buomorus. «Oo61as Ouoorus»
npearonaraeT cleayronme (GOpMbBI U UX COYCTaHHE: KOMOWHUPOBAHHBIN YPOK,
MPAKTHKYM, YPOKH TIOBTOPSHUS U KOHTPOJIS H3YYEHHOTO 110 TEME M KYPCY B IICJIOM.

®DopMBI  TEKyImero KOHTPOJIS 3HAaHWA: TeCThl B pabOuYMX TeTpajsx,
CaMOCTOSTEIbHBIC Pa0OThI, (DPOHTANBHBIN U UHAWBUIYATBHBINA OIPOC; OTYETHI 110
MPAaKTUYECKUM paboTaM; TBOPYECKHUE 3ajaHus (3ammra pedepaToB U MPOCKTOB,
MOJCITHPOBAHHUE TIPOIIECCOB H OOBEKTOR).

MeToaudeckue acreKThl PEnojaBaHus Kypca OUOJIOTUs

B pamkax mnpemomaBaHus Kypca — OHMOJIOTHS MOTYT  OBITh OCBOCHBI H
3((}EeKTUBHO  WCIIOJIBb30BaHBI COBpEeMEHHBIe  WH(POpPMAIMOHHBIE U
KOMMYHHUKaIIMOHHBIE TEXHOJIOTUH (Ha 3JIEMEHTapHOM yYPOBHE).

OueHouHbIE
cpencta Paboueit
MIpOrpaMMbI

B. W. CuBornazos u ap. buonorus. Pabouast retpans. 10kmacc (y yunrens)
MumrakoBa B.H. buonorns. 10 ki.: merommdeckoe mocodue k ydeOHHKY U.b.
AradonoBoii , B. 1. CuBornazoa «buonorus.» 10kmacc.

2.11l1aHnpyeMble pe3VabTAThI

Tema 1.1.Kpatkas ucropus pazsurus ouonorun (1)

Mecto kypca «OOmas GMOJIOTHsS» B CHCTEME E€CTECTBEHHO-HAYyUHBIX IUCLUIUIMH, a TaKXKe Cpeau
Ouonornueckux Hayk. Llenp m 3amaum Kypca. 3HaueHHME mpenMmeTa Jisi NOHUMAHUS €IUHCTBA BCETO
JKUBOTO, B3aMMOCBS3M Bcex uactedl Omocdepsr 3emun. Cucrema >xuBod npuponbl. LlapcTBa >xuBoi

MIPUPOABL.

IIpeameTHbIe pe3yabTaThl 00Y4EeHUs

Vyamuecs 10JKHBI 3HATh:

omnpezeneHne OUOJIOTHH KaK HayKH;

OCHOBOIIOJIO)KHUKOB OMOJIOTUH KaK HAyKH, OCHOBOIIOJIO’KHUKOB
HaY4HOM (3amagHOi) MeIUMHBI, aHATOMUH, (PU3UOJIOTHH;
co3zaTeliel KIIETOYHON TEOpUH;

co3jlaTesel COBPEMEHHOI'O 3BOJIIOLIMOHHOTO YU€HUs U 3Tallbl

€ro CTaHOBJICHU A,

KiIaccuuKaImio ONOIOTHIECKUX HAYK.

VYuaiuecs 10KHbI YMETh:

OIICHUBATh BKJIAJ] OT/ICJIbHBIX YUEHBIX B PAa3BUTHE OUOJIOTHH.
MeranpeaMeTHbIE pe3yIbTaThl 00yUYCHHS

VYuaiuecs 10KHbI YMETh:

paboTtath ¢ y4eOHMKOM, COCTaBJIATH KOHCIEKT naparpada;
pa3pabaThiBaTh TUIAH-KOHCIIEKT TEMbI, HCIIOJIb3YsI Pa3HBIE HCTOYHUKH

UHQOPMAIIH;

TOTOBUTh YCTHBIE COOOIIEHHS U pedepaThl Ha 33/IaHHYI0 TEMY;
10JIb30BaThCs IOMCKOBBIMU crcTeMaMu MIHTepHeTa




Tema 1.2.CymHOCTS )XU3HU U CBOMCTBA kuBOTO (19)
MpeIMETHBIE Pe3yNbTaThl 00ydeHuUs

VYyamuecs 10IKHBI 3HATh:

olpesieTICHUE KU3HY;

CBOMCTBA XKUBBIX CUCTEM.

Yyamuecs TOKHBI YMETh:

JaBaTh ONPEEIICHUE KU3HH;

MPUBOJIUTH IPUMEPHI MPOSBICHUN CBONCTB KUBOTO.
MeranpeaMeTHbIe pe3yIbTaThl 00yUeHHS

Vyamuecs 10IKHBI YMETh!

paboTtaTh ¢ y4eOHMKOM, COCTaBIATh KOHCIEKT naparpada;
pa3pabaTsIBaTh IUTaH-KOHCIIEKT TEMBI, HCIIOJIb3YS Pa3HbIE HCTOUHUKA
MHQOPMAIIH;

TOTOBUTH YCTHBIE COOOIICHHSI U pedepaThl Ha 33JaHHYIO TEMY; MTOJIb30BATHCSI MOUCKOBBIMH CUCTEMaMHU
MuTepHera.

Tema 1.3

YpOBHU OpraHu3alliy KUBOW MATEPUH.

[IpenmeTHBIE pe3ynbpTaThl 00ydeHUS

VYyamuecs: TOIKHBI 3HATH:

YPOBHH OpraHU3aI|H KUBOW MPUPOIBL;

METO/IbI TO3HAHUS XKUBOW IPUPO/IBI.

VYyamuecs: TOMKHBI YMETh:

pacnpenensTh YpOBHU OPraHU3alluy KUBOM MPUPOABI B COOTBETCTBUU
C UX Hepapxuen;

MIPUBOJUTH IPUMEPHI TTPOSBICHUN CBOMCTB KUBOTO Ha Pa3HBIX
YPOBHSIX.

[IpeamerHble pe3yabTaThl O0YUEeHUS

VYuamuecs 1OJDKHEI 3HATD:

MIPUHIUAITHAIBHYIO CXEMY CTPOSHWSI KIIETKH (TTa3MaTHIecKast
MeMOpaHa, HUTOIIa3Ma, TCHETHYECKHH anmapar);
MHOT000pasue IpoKapHoT;

MHOT000pa3ue 3yKapuoT;

O0COOCHHOCTH KIIETOK OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB;
0COOEHHOCTH PACTUTENIBHBIX U )KUBOTHBIX KJIETOK;

TTOJIO’KEHUS KJIETOYHON TEOPUH CTPOSHUSI OPTaHU3MOB.
VYyamuecs TOIKHBI YMETh:

paboTaTh CO CBETOBBIM MHUKPOCKOTIOM;

OTHCHIBaTh OOBEKTHI, BUANMBIE B CBETOBOW MUKPOCKOI
Paznen 2

Tema 2.1 Knerka (18 u)

Wcropus u3ydeHus KICTKH. KiieTouHas Teopus (14)
IIpeaMeTHbIE pe3yabTaThI 00yUeHUSs

Yyamuecs TOJKHBI 3HATH:

MIPUHLINITHANBHYIO CXEMY CTPOSHHSI KJIETKH (T1a3MaTHYecKas
MeMOpaHa, HUTOIUIa3Ma, TeHETHYECKHUH anmapar);
MHOTr000pasre MPOKapHoT;

MHOT000pa3ue SyKapuor;

0COOEHHOCTH KJIETOK OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHN3MOB;
0COOEHHOCTH PACTHTEJILHBIX U )KUBOTHBIX KIIETOK;

TTOJIO’KEHUS KJIETOYHOM TEOPUH CTPOEHUSI OPraHU3MOB.
VYuaiuecs 10KHbI YMETh:

paboTaTh CO CBETOBBIM MHUKPOCKOIIOM;

OTMCBIBATH OOBEKTHI, BUAMMBIE B CBETOBOM MUKPOCKOIT

Tema 2.2

Xumuueckuii coctaB kieTku (1 )

IIpenMeTHBIE pe3yabTaThI 00y4eHHSA

VYuanuecs 1OKHEI 3HATh:



MakKpo- U MUKPO3JIEMEHTBI, BXOJSIINE B COCTaB JKUBOIO, U UX
POJIb B OpraHu3Me.

VYyammecs JOMHKHBI YMETb:

XapakTepu30BaTh (PyHKIIHMOHATILHYIO POJIb OTJCIBHBIX XUMHUYECKUX
3JIEMEHTOB B KJIETKE.

Tema 2.3

Heopranuueckue BemiecTBa KieTku (2 9)

IIpeameTHbIe pe3yJibTaThl 00y4eHHs

VYyamuecs 1ODKHBI 3HATh:

XHUMUYECKHE CBOMCTBA M OMOJIOTUYECKYIO POJIb BOJIBL;
POJb KATHOHOB M aHHOHOB B 00ECTICYEHUH MTPOIIECCOB KU3HEACSTEIbHOCTH.
VYyamuecs 10JDKHBI yMETb:

OOBSICHATH IPUYMHBI 0COOBIX CBOICTB BOJBI.

Tema 2.4

Opranmyeckue BemecTBa. OOIIast XapakTePUCTHKA.
Jurmapen (1 9)

IIpenmeTHBIE pe3yabTATHI 00YYeHHS

VYyamuecs: 1ODKHBI 3HATh:

MPUHLMIIBI CTPYKTYPHOW OpraHu3auuy U GyHKLIUH JTUITHAOB.
VYuaiuecs 10MKHbI YMETh:

XapakTepu30BaTh QYHKIMU JIUTHIOB

Tema 2.5

Opranuydeckue BellecTBa.

VYraesoapl. benku (/2 1)

IIpeameTHbIe pe3yJibTaThbl 00y4eHHUsI

VYyamuecs: 1ODKHBI 3HATh:

MPUHIMITEL CTPYKTYPHOU OpraHu3alvi U GYHKIUHN OSTIKOB
U YTJIEBOJIOB;

KJIaCCU(UKALUIO yTIEBOIOB.

VYuaiuecs 10KHbI YMETh:

OOBSICHSTH IPHHITUIT ACUCTBHSA ()EPMEHTOB;
XapakTepu30BaTh PyHKIMU OENKOB U yIIEBOIOB.

Tema 2.6

Opranudeckne BeIecTsa.

HyxnenHoBbIe KHCIOTHI (2 1)

IIpeaMeTHbIE pe3yabTaThl 00y4eHH s

VYuamniuecs 1OJKHEI 3HATD:

MPUHIMIBI CTPYKTYPHOM OpraHu3anyi U (YHKIUU HYKIEHHOBBIX
KHCIIOT;

CTPYKTYPY HYKIJICHHOBBIX KHCIIOT.

VYuaiuecs 10KHbI YMETh:

XapakTepu30BaTh (PYHKIMU HYKIEHHOBBIX KUCIIOT;
pasnuuath HykiaenHoBbie kucnotsl (JJHK u PHK)

Tema 2.7

OykapuoTtuueckas kieTka. Lluromiasma.

Opranoussi (3 4)

IIpenMeTHBIE pe3yabTaThl 00yYeHHSA
VYuanuecs 1OKHEI 3HATh:

CTPOEHHE IYKAPUOTUIECKOHN KIIETKH;

0COOCHHOCTH PACTUTENIBHBIX U )KHBOTHBIX KJIIETOK;
KJIACCU(UKAIIIO OPTaHOUIOB KIETKH.

VYuamyecs JOIKHBI YMETb:

XapakTepu30BaTh (PyHKIMU OPraHOU/IOB;

ONPEAEIISITH 3HAUCHUE BKIIFOUEHUH.

Tema 2.8
Knerounoe sapo. xpomocomsr (1 1)

IIpenMeTHBbIE pe3yabTaThl 00yYeHHSA



VYyamuecs T0JKHBI 3HATH!
CTpOCHME U PYHKIIMHU SAPA;
3HAYCHUE MMOCTOSHCTBA YUCIIa ¥ (DOPMBI XPOMOCOM B KIICTKE.
VYuamuecs JOKHBI YMETh:
OTHCHIBATh TeHETUIECKHUH anmapaT KIeTOK-3YKapHOT;
OIIHCHIBATh CTPOEHHE U (PYHKIIMHA XPOMOCOM;
JaBaTh OMpPE/ICIICHUE KApUOTHUIIA U XapaKTePU30BaTh €ro.
Tema 2.9
Ipoxkaprorryeckas kierka (1 1)
[IpenmeTHBIE Pe3yabTATHI 00YUEHHSA
Yuamuecs JOKHBI 3HATh:
CTPOCHHE MPOKAPHOTHIECKOHN KIIETKH;
MHOT000pa3ue NpoKapHoT.
VYuamuecst JOKHBI YMETh:
XapaKTepH30BaTh OPraHU3aNI0 MeTaboIM3Ma y IPOKAPHOT;
OTIMCHIBATh TeHETUYECKHH anmapat 0akTepHii, UX CiopoodpazoBaHue
1 pa3MHOXKCHUE.
Tema 2.10
Peanm3amus HaciaencTBEeHHON HHPOpMAITHH
B KieTke (/3 )
I[IpenMeTHBIE Pe3yabTaThl 00yYeHHUS
VYyamuecs: TOIKHBI 3HATH:
oTpesieNIeHNEe TeHa;
CBOMCTBa T'€HETUUECKOT'0 KOJIa;
STarbl pearn3anuy HacleACTBEHHOW HH(POPMAITIH.
VYyamuecs: TOIKHBI YMETh:
KCIIOJIb30BaTh MPUHIIMIT KOMIUIEMEHTAPHOCTH TPU TIOCTPOCHUH
CXEM HYKJICMHOBBIX KHCJIOT;
OIIHCHIBATh MIPOLIECCHI, IPOUCXOIAIINE IPU OMOCUHTE3e OeKa.
Tema 2.11
Heknerounas ¢popma xusuu: Bupycsr (1 4)
IIpeaMeTHbIE pe3yabTaThl 00y4eHH S
VYyamuecs TOJKHBI 3HATH:
0COOEHHOCTH CTPOEHHS BUPYCOB;
BHUPYCHBIE OOJIE3HU YEIOBEKa;
Mepbl NPOPUIAKTUKHA BUPYCHBIX 3a00JIEBaHNA YeTIOBEKa.
VYuaiuecs 10KHbI YMETh:
OINMCKIBATh KU3HEHHBIN 1K1 BY.
MeTanpeaMeTHble pe3yabTaTbl 00y4eHUs!
VYuaiuecs 10KHbI YMETh:
COCTaBJISTh CXEMbI M TAOJIUIBI JJI MHTETPALIMH TTOTYYECHHBIX
3HAHWI;
0000m1aTh HHGOPMAITUIO U JIENIATh BBIBOBI;
paboTaTh C JONOJHUTEILHBIMU HCTOYHUKAMU MHPOPMAILIHH;
CaMOCTOSITEIILHO COCTaBJISTh CXEMBI IIPOIIECCOB M CBSI3HBIN
pacckas 1o HuM;
paboTaTh ¢ MUKPOCKOIIOM M M3TOTaBJIMBAThH MPOCTEHIIIME ITPerapaThl
JUTSE MUKPOCKOITHYECKOTO UCCIICIOBAHUS.
Pazgen 3
Opranmm (40 1)
IIpenMeTHbBIE pe3yabTaThl 00YYeHHS
Yyamuecs JOKHBI 3HATH:
OTpe/ieTICHHE OpraHn3Ma;
MHOT000pa3ue OpraHu3MoB (OJHOKIICTOUYHBIC, KOJIOHHATBHBIE,
MHOTOKJICTOYHEIE).
Yyammecs JOKHBI YMETh:
pa3anuaTh OJHOKJICTOYHBIC, KOJOHUAIBHbBIE U MHOTOKJICTOYHBIC



OpTaHU3MBI.
Tema 3.2

OOMeH BellecTB U MpeBpalieHue SHEPTHH.

DHepreTudeckuii oomeH (/3 1)

IIpeameTHbIe pe3yJibTaThbl 00y4eHHUs

VYuyarmuecs: T0IKHBI 3HATD!

JTanbl 00OMEHA BEILECTB;

3Tambl SHEPTETHIECKOT0 OOMEHa.

VYuarmuecs: T0IKHBI yMETb:

OINMCHIBATH 0OMEH BELIECTB U NPEBpaIleHUE YHEPTUH B KIIETKE;
MPUBOIUTDH MO3TAITHO MPOLECC SHEPTeTHIECKOro 0OMeHa
Tema 3.3

ITnactuueckuii oomMen. @orocunuTtes (3 u)

IIpeameTHbIe pe3yabTaThl 00yUeHUS

VYuyarmuecs: T0IKHBI 3HATH!

MPUMEpHI IUTACTHYECKOro 0OMEHa;

3Tankl (POTOCHHTE3A U €TO POJIb B MPUPO/IE.

VYuarmuecs: T0KHBI yMETb:

OIMCHIBaTh OOMEH BEIIECTB M MPEBPAICHNAE YHEPTHH B KIIETKE;
MPUBOIUTH MOJPOOHYIO CXEMY IpoIieccoB (POTOCHHTE3a M OMOCUHTE3a
Oenka.

Tema 3.4

Jenenue kieTku. MuTo3 (2 1)

IpeameTHbIe pe3yabTaThl 00yUeHUS

VYuarmuecs: T0IKHBI 3HATh!

MHUTOTHYECKHUI M )KU3HEHHBIH ITUKIIBI KIICTKH;

OMOJIOTHYECKOE 3HAUCHHE MUTO3A.

VYuaiuecs 10KHbI YMETh:

OIMCHIBATh CTPOCHUE U (PYHKIIUH XPOMOCOM;

JlaBaTh OIpecIeHNE KApUOTHUIIA U XapaKTepU30BaTh €ro;
OIMCHIBATh MUTO3 TIO (azam;

pa3nuyaTh MUTOTHYECKUH M KM3HEHHBIN IIUKIIBI KJIETKH.

Tema 3.5

PazmHOxeHue: Gecrionoe u nonosoe (2 )

IIpeameTHbIe pe3yJibTAThI 00y4eHUs

VYuaruecs: 10IKHBI 3HATh!

(hOpMBI 1 pacipoCTPaHEHHOCTh OECIOIOr0 pa3MHOKEHUS,
CYIIHOCTb TIOJIOBOT'O Pa3MHOXKEHHS M €r0 OMOJIOTHYEeCKOe 3HAUCHHE.
VYuaruecs: 10IKHBI yMETb:

XapaKTepr30BaTh OMOIOTUIECKOE 3HAUEHUE OECIIONOro pa3MHOXKCHUS;
OOBSICHATH IPEUMYIIECTBO TIOJIOBOT'O PA3MHOXKCHUSI.

Tema 3.6

OG6pa3oBaHue MOJIOBBIX KJIETOK. Meiio3 (/2 u)

IpeameTHbIe pe3yabTaThl 00yUeHUS

VYuamuecs JOIKHBI 3HATH!

CYLIHOCTb M€03a 1 ero OMOJIOTHYECKOe 3HAUCHNE;

MpoIiecc raMeToreHe3a 1 ero 3Tarbl.

VYuaiuecs 10KHbI YMETh:

XapaKTepU30BaTh OMOIOTUYECKOE 3HAUEHHUE MTOJIOBOTO Pa3MHOKEHHUS;
OOBSICHATH MPOIIeCcC Mel03a U XapaKTePU30BaTh €T0 ATAIIbL;
OIMCBHIBATH MTPOIIECC raMETOTeHE3a U BBIICIISITh 0COOCHHOCTH
criepMaToreHesa u OBOTeHe3a.

Tema 3.7

OmnonorBopenue (/2 1)

IpeameTHbIE pe3yabTaThl 00yUeHUS

VYuamyecs JOIKHBI 3HATD!

CYITHOCTb OIUIOZOTBOPEHUSI U €r0 Pa3HOBUIHOCTH.



VYyamuecs TOMKHBI YMETh:

OOBSACHSTH MPOLIECC OTUIOAOTBOPEHUS i 00pa30BaHUS 3UTOTHI
Tema 3.8

WuausuayanbHOe pa3BUTHE OPraHu3MoB (2 9)

IIpeameTHbIe pe3yJibTaThbl 00y4eHHUs

VYyamuecs: TOIKHBI 3HATH:

OTIPE/ICTICHHUE MOHSITUS KOHTOT'CHE3Y;

MIEPHOAM3AINIO HHINBUAYAIbHOTO Pa3BUTHS;

STarbl SMOPHOHAEHOTO Pa3BUTHS,

(hOpMBI MOCTIMOPUOHATILHOTO PA3BUTHSI,

O0COOCHHOCTH TIPSIMOTO Pa3BHUTHSL.

VYyamuecs TOIKHBI YMETh:

OIHCHIBATH MPOLECCHI, MPOUCXOJIAIINE PU APOOIICHUH, TaCTPYJISIIUU
Y OpraHOTeHEe3e;

XapaKTEPHU30BaTh GOPMBI ITOCTAIMOPHOHAITHHOTO Pa3BUTHS,
pa3IuyaTh TMOJHBIA U HEMOJIHEIN MeTaMop(o3;

PacKpbIBaTh OMOJIOTUYECKHI CMBICIT PAa3BUTHS C METaMOp(ho30M;
XapaKTepPU30BaTh ATAITBI OHTOTCHE3A.

Tema 3.9

OHTOTreHe3 UyenoBeKka. PermpoiyKTUBHOE 3710pPOBBE

(/2 9)

IIpeameTHbIe pe3yJibTaThl 00y4eHH s

VYuamuecss 1OJDKHEI 3HATD:

0COOEHHOCTH OHTOT€HE3a YeJIOBEKa,;

MIEPHOAM3AINIO HHINBUIYAIBHOTO PAa3BUTHS YEIOBEKa;

3Tanbl SMOPHOHAIEHOTO Pa3BUTHSI YEIOBEKA;

0COOEHHOCTH U MEPUOTU3AINI0 TOCTIMOPUOHAILHOTO PA3BUTHS
YeoBeKa.

VYyamuecs: TOKHBI YMETh:

OIKCHIBATH MPOLIECCHI, MPOUCXOISAIINE TIPU APOOTICHUH, TaCTPYJIAIIUU
Y OpraHOTEHE3€ YEIOBEKA;

XapaKTepH30BaTh MOCTAIMOPHOHAIBHOE PA3BUTHE YEIOBEKA IO
dTaraM U KPUTUYECKHE ITePHObl OHTOTEHE3a.

Tema 3.10

I'eHeTnka — HayKa 0 3aKOHOMEPHOCTSIX

HACJICJICTBEHHOCTH W U3MEHYHUBOCTH.

I'. MeHenb — OCHOBOIIOJIOKHUK TeHeTHKH (1)

I[IpenMeTHBIE Pe3yabTAaThI 00yUYeHHUS

VYyamuecs TOJKHBI 3HATH:

OCHOBHbBIC TCHETUYECKHE TIOHATHUS: T€H, JOMUHAHTHBIN NPU3HAK,
PEIECCUBHBIN NMPU3HAK, PEHOTHII, TCHOTHIL;

CYIIHOCTh THOPHUIOIOTHIECKOTO METO/1a U3yIEHHUs HaCIeICTBEHHOCTH.
VYyamuecs TOIKHBI YMETh:

KCIIOJIb30BaTh FTEHETHYECKYI0 CUMBOJIUKY TIPU COCTABJICHUU
CXEM CKpEIUBaHUs;

3aMKUChIBaTh TEHOTHUIIBI OPTaHU3MOB U BBITTUCHIBATH MX TAMETHI.
Tema 3.11

3aKOHOMEPHOCTH HACIIECIOBAHIIS.

MonorubpunHoe ckpemuBanue (3 4)

IIpenMeTHbBIE pe3yabTaThl 00YYeHHS

VYuanuecs 1OKHEI 3HATh:

MIEPBBII U BTOPOU 3aKOHBI MeHens;

3aKOH YHCTOTHI TAMET;

LUTOJIOTHYECKUE OCHOBBI MOHOTHOPHUIHOTO CKPEIIUBAHUS.
VYuaiuecs 10KHbI YMETh:

COCTaBJIATh CXEMbl MOHOTUOPUIHOTO CKPEIITUBaHYS,

peliaTh TeHETHYECKUE 3aJaui Ha MOHOTHOPHIHOE CKPEIlMBaHuE.



Tema 3.12

3aKOHOMEPHOCTH HaclleOBaHUSI.

Jurnbpugnoe ckpemuBanue (3 4)

IIpeameTHbIe pe3yabTaThl 00yUeHUS

Yyamuecs: TOIKHBI 3HATH:

TpeTtuil 3akoH MeHens.

VYuamuecs JOIKHBI YMETb:

COCTaBJISITh CXEMBI TUTHOPHIHOTO CKPEIINBAHNS;

COCTaBJIATH pemeTKy [lenHera;

pelaTh TeHeTHYECKHE 33/1a41 Ha JUTHOPHIHOE CKpEIBaHUE.
Tema 3.13

XpoMocoMHast TCOpHsI HACTIEACTBEHHOCTH (2 1)

IIpeameTHbIe pe3yabTaThl 00yUeHUS

VYuamuecs JOKHBI 3HATH!

OCHOBHBIE TIOJIOKEHHSI XPOMOCOMHOM TE€OPHUH HACIIEACTBEHHOCTH;
3akoH MopraHna;

MPUYHHBI HAPYIICHUS CIETUICHUSL.

VYyamuecs: TOMKHBI YMETh:

COCTaBJIATh CXEMBI CKPEIIBAHUS MTPH CIETUICHHOM HACJIEOBaHUN
MPU3HAKOB.

Tema 3.14

CoBpeMeHHBIE MTPEICTaBICHUS

0 reHe U reHome (2 )

IIpeameTHbIe pe3yabTaThl 00yUeHUS

Yyamuecs: TOIKHBI 3HATH:

OTIpEe/ICTICHHS] TOHITHH «TEHOM» U «T€HOTHUID;

BUIBI B3aMO/ICHCTBHS T€HOB.

VYuaiuecs 10KHbI YMETh:

pa3INYaTh TOHSITHS «T€HOMY, KT€HOTHID, T€HO(POH;
OTIPEIEISATH BUbl B3aUMOICHCTBHS aJUIEIBHBIX M HEaJUIeTbHBIX
TCHOB.

Tema 3.15

I'eneTnka momna (3 )

IpeameTHbIe pe3yabTaThl 00yUeHUS

VYyamuecs: TOJKHBI 3HATH:

XPOMOCOMHOE OTPEJIEICHUE 11014,

MPU3HAKH, CLIETUICHHBIE C TTOJIOM;

TOMOTaMEeTHBIH U TeTepOraMeTHBIH MOJ Y pa3IMYHBIX OPTaHU3MOB.
VYyamuecs TOIKHBI YMETh:

COCTAaBIISITh CXEMBI CKPEIIMBaHUsI TPU HACJIEIOBAHUH MTPU3HAKOB,
CIICTIJICHHBIX C TIOJIOM;

OTIPEAETSATH TOMOTaMETHBIN U TeTepOraMeTHBIH ITOJT IO CXeMaM
CKpEINBaHUSI.

Tema 3.16

W3MeHunBOCTh: HACIEACTBEHHAS

Y HeHaclieicTBeHHas (/2 9)

IpeameTHbIe pe3yabTaThl 00yUeHUS

VYuanuecs 1OKHEI 3HATh:

orpenesieHHe U KiacCU()UKAIINIO H3MEHUYNBOCTH;
KJ1accu(pUKAIHIO HACIIEICTBEHHON N3MEHYHBOCTH;

MpUMeEPbI MOTUPHUKAIINH.

VYuamyecs JOIKHBI YMETb:

pa3nu4ath BUIbI HU3MEHUYMBOCTH;

OLIEHMBATh BO3MOXKHBIE TTOCIIE/ICTBYSI BIMSHUSI MyTareHOB Ha
OpraHu3M.

Tema 3.17

I'eneTHKa U 3710poBbE UeoBeKa (/2 4)



IIpeameTHbIE pe3yabTaThl 00y4eHUsl
VYyamuecs 10DKHBI 3HATh:

KJ1acCU(UKAIMIO MyTallMid ¥ HACIIEICTBEHHBIX OOJIC3HEH UeIOBeKa,

MPUHLMIIEL 3I0POBOT0 00pa3a )KU3HU;

METOABI TUarHOCTUKH, TPO(UIAKTUKN U JEUESHUS HACIEICTBEHHBIX
Oone3Hein.

VYuamuecs JOIKHBI YMETb:

pa3nu4aTh HACJIEICTBEHHbIE OOJIE3HN YEIOBEKa,

OLIEHUBATh (HaKTOPbI PHCKA BO3HUKHOBEHUS HACIIEACTBEHHBIX
Ooe3Hel uenoBeka.

Tema 3.18
CeekIis: OCHOBHBIE METOIBI M JOCTIKEHUS (2 )

IIpeameTHbIe pe3yabTaThl 00yUeHUS
VYuamuecs JOKHBI 3HATH!

OIIpefeNICHHUE CeJICKIINN KaK HAYKU U €€ TEOPETUUYECKHUE OCHOBBI(TCHETHKA);

METOBI CEIEKLINY;

LUEHTPBI_MTPOUCXOMKACHUSI KYJIbTYPHBIX PACTEHUI.

VYyamuecs: 1OHKHBI yMETh:

OTJIMYaTh APYT OT APYyra METOABI CEIEKLUH;

pa3nuyaTh MOHITUS KIIOPOAAY», «COPT», KIITAMM.

Tema 3.19
broTexHOMOrus: JOCTHKEHUS U EPCIEKTUBbI
pa3Butus (149)

IpeameTHbIe pe3yabTaThl 00yUeHUS
VYyamuecs: 1ODKHBI 3HATh:

orpeneneHue 1 3aJa4u OMOTEeXHOJIOTUY;

METOBI OMOTEXHOJIOTHH;

STHYECKHE aCTIEKThl OMOTEXHOJIIOTHUECKUX pa3padOTOK.

VYyamuecs: 10HKHBI yMETh:

OLICHUBAThH ITUYECKUE ACMIEKTH HEKOTOPHIX OMOTEXHOIOTUIECKUX
pa3zpaboToK;

MOHUMATh HEOOXOAMMOCTh OMOTEXHOJIOTMYECKUX UCCIIETOBAaHUI
JUTs OBBILIEHUS 3)(HEKTUBHOCTH CENBCKOX03IHCTBEHHOTO
MIPOM3BO/ICTBA M CHIKEHHSI CE0ECTOMMOCTH MPOJTYKIIHH.
Mescnpeomemmunie ceasu
Heopeanuueckas xumus. OXpaHa Ipupoasl OT BO3AEHCTBUS
OTXOJIOB XUMHUYECKHX MPOU3BOJICTB.

Opeanuueckas xumus. CtpoeHre M QyHKIIMHA OPraHHYECKHX
MOJIEKYJ U X MyTareHHOE ACHCTBHE.

QDu3zuxa. PeHTreHoBCcKoe U apyrue usnydyenus. [lonsrue o nose
W3JTy4eHUs 1 OMOJIOTHUECKOH 3alluTe.

MeTanpeaMeTHbie pe3yabTaTbl 00y4eHUs!

VYyamuecs: 10DKHBI yMETh:

paboTtaTh ¢ y4eOHMKOM, COCTaBIISATH KOHCTIEKT naparpada,

CXEMBI U TaOJIHIIbI;
pa3pabaThIBaTh MIAH-KOHCIEKT TEMBI, HCTIONbB3YS pa3Hble HICTOYHUKH
UHQOPMAITIH;

TOTOBUTH YCTHBIE COOOIEHHS, pedepaThl 1 MPe3eHTAIlUH Ha
3aJaHHYIO0 TEMY;

MOJIb30BAThCS MOMCKOBBIMY cucTeMamu MHTepHeTa.

3. Conep:xanue kypca «buojorns. Oouiasi 6uoa0rus»
Brenenue (1 4)

Mecto kypca «OOmast OHONOTHS» B CHCTEME €CTECTBEHHO-HAYYHBIX AWCLUIUIMH, a TaKkKe Cpeau
ounostornveckux Hayk. Llemb w 3amaum kypca. 3HaueHHWe NpenMeTa Jijisl [MOHWMAaHUs CSIUHCTBA BCETro

’KUBOTO, B3aMMOCBsI3M Bcex udacredl Ouocdepbl 3emuu. Cuctema >xuBoit mpupozpl. llapcTsa kuBoi
NPUPOJBI.

Tema 1.1




Kparkas ucropus pazsurus ouonoruu (1 1)

Crpykrypa Ouonornu Kak Haykd. buomormueckme Haykn o (opMe M CTPOCHHH OPTaHW3MOB.
Cuctematrka. DBomouuoHHOe yueHHe. Kiaccudukanusi OHMOJOTHUECKHMX HayK. OTamlbl Pa3BUTHUS
onosorum.

Tema 1.2. YpoBHU opraHU3aIliN KUBOH MaTCpHUH.

Mertonpt 6mosornu (1 9)

YpoBHU OpraHusanuu >kuBou npupoasl. Mepapxus ypoBHed. MeToabl IO3HAHUSA KUBOM IMPUPOIABI U UX
0COOEHHOCTH.

Kaetka (18 1)

Tema 2.1

Hcropus uzyuenus kinetku. Kierounas teopus (1 u)

Knerka xak cTpykTypHas ¥ (QYHKUHMOHAIbHAs €IWHHMLA >KUBOTrO. VcTopusi H3Y4EHUS KIIETKH.
IIpokapuotnyeckast U sykapuoTHuecKkas kieTkd. [IpuHnunuansHas cxema cTpoeHus kietku. Kierounas
TEOpUs U €€ OCHOBHBIE TTOJIOKEHHUSL.

Xumudeckuit coctaB KieTkd (1 1)

OJeMEHTHBIM COCTaB KIETKH. PacmpocTpaHEeHHOCTh 3JIEMEHTOB, HMX BKJIAJ B OOpa3oBaHME KHMBOM
MaTepuu U OOBEKTOB HEKMUBOM MPUPOIBl. MaKpO3JeMEHThI, MUKPO3JIEMEHTHI, YIbTPAMUKPO3JIEMEHTHI;
uX BKJaJ B 00pa3oBaHUe HEOPTaHUYECKUX U OPraHMYECKUX MOJIEKYJI >KUBOI'O BEILIECTBA

Tema 2.3

Heoprannueckue BemiecTBa KJIeTKu (2 )

Heopranuyeckre MOJNEKyNbl KHBOTO BEIECTBA: BOJA; XUMHUYCCKHE CBOWCTBA M OMOJOTMYECKas POJb.
Conmu HEOpPraHMYEeCKHX KHCIOT, HMX BKJIaA B OOECIIEYEHHE MPOLECCOB JKU3HEACATEIBHOCTH U
noJjiep>kaHue romeoctasa. Posib KaTHOHOB M aHUOHOB B 0OECIIEYCHUH MPOLECCOB KUIHECATEIHHOCTH.
OcMoc 1 OCMOTHYECKOE JaBJIEHUE; OCMOTUYECKOE MOCTYIIIICHUE MOJIEKYJT

Tema 2.4

Opranudeckue Bemniectsa. OOrmiast xapakrepuctuka. Jlnmuaet (19)

Opranudeckue MoneKyiabl. HU3KoMoNeKynspHblE W BBHICOKOMOJIEKYJIApHBIE coeluHeHHs. Jlumuapr:
cTpoeHue, Kiaccudukanus u ONoIorndeckas pojb

Tema 2.5

Opranudeckue BemiecTsa. YriueBosl. benku (2 1)

YrneBoapl: cTpoeHHe W Ouojormyeckas poib. MoHOcaxapuabl H THoJucaxapuiasl. benkm —
OuoslornyecKkue MOMUMEPBl; MX CTPYKTypHas opraHuzaunus. DyHKuuym O€JKOBBIX MoOJeKyll. benku-
¢depmentsl. CTpykTyphl Oeiika: NepBHYHAs, BTOpHYHAs, TPETHYHAs, 4YeTBepTHuHas. JleHaTypauus u
peHarypaiys OeJIKOB.

Tema 2.6

Oprannyeckue BeniectBa. HykiienHOBBIE KUCTIOTHI (/2 1)

JIHK- MoJiekyibl HACIEICTBEHHOCTH. PepyIuiMkanus JHK, mepeaada HacJIeACTBCHHON WHGpOpMAIUK U3
MOKOJIGHUsI B TOKoyieHWe. [lepenaua HaclieJCTBEHHOM WHQOpPMAIMK W3 sipa B IUTOIIIA3MYy;
tparckpurus. PHK: crpykrypa u pynkuun. Madopmannonnsle, TpaHCIIOpTHBIE, pubocomanbHbie PHK.
Tema 2.7

OykapuoTtnueckas kietka. [{utornasma. Opranonssi (3 1)

Oyxkapuoruueckas kietka. [lnazmaTnueckas memOpana u ee QyHKUuM. LluTomnasma 3ykapHOTHIECKOM
kieTkd. OpraHonapl HUTOIUIA3MBL, MX CTPYKTypa u pyHKiuu. Knaccudukanus opranonnos. Llurockener.
Bkirouenusi, ux 3HaueHWE W poOJb B MeTa0oim3Me KiIeToK. OCOOGHHOCTH CTPOCHHS PacTUTEIbHOM
KJIETKU.
Jlabopamopnvie u npaxmuueckue padoni

OpraHous! KJIETKH (BUPTYAIBHO C TOMOIIBIO MYJIbTHMEIUIHOTO IPHUIIOKEHNS K yUeOHHKY).
[IpuroToBienue u onvMcaHre MUKPOIIPETIapaTOB KIETOK PACTEHHI

Tema 2.8

Kinerounoe sapo. Xpomocomsr (1 4) KiIeTOYHOE SAPO — IEHTP YIPABIEHHUS >KU3HEAESITETHHOCTHIO
kieTku. CTPyKTypsl KJIETOYHOTO sipa: sJepHas 000JI0YKa, XpOMAaTHH (TeTepOXpOMATHH), SAPBIIIKO.
XpomocoMmsl. Kapuotun

Tema 2.9

IIpoxapuornyeckas xierka (1)

[Mpokapuornueckue kietku; (Gopma u pasmepsl. CTpoeHHE IUTOIUIA3MBI OaKTEPUAITLHOW KIIETKH,
opranuzanys Merabonu3Ma y MNpokapuoT. leHermueckuil ammapar Oakrtepuil. CnopooOpa3zoBanue.
PasmuOxkeHMe. MecTo 1 poib MPOKapHOT B OMOIIEHO3aX.



Jlabopamopusie u npakmuueckue padomoi

M3ydenne KIeTOK OaKTEpHii Ha TOTOBBIX MHKpOIIperapaTax

Tema 2.10

Peanuzanus HacieacTBEHHON HHPOpMaLUK B KieTke (3 4)

I'eH, TeHeTHUECKHIA KOJI, CBOMCTBA TEHETHYECKOT0 KO/Ia. DTAaIbl Pean3allii TeHETHIECKON HH(DOpMAaITiu
B KJIETKE (TPAHCKPHUIIITUSA M TPAHCIISAITHA).

Tema 2.11

Hexknerounas popma xu3uu: Bupycsl (14)

Oco0eHHOCTH CTPOEHUSI W Pa3MHOXEHHS BUPYCOB. JKu3HEHHBIH IUKI BUY. BupycHbie 3aboneBaHus W
npoduiIaKTHKa uX pacnpoctpanerus. Cu U Mephl ero MPOQUIAKTHKH.

Paznen 3

Opranmswm (40 1)

Tema 3.1

Oprannsm — eauHoe 1enoe. MHoroo6pasue oprann3Mos (1 )

PasHooOpa3ue opraHu3MoB (OZHOKIETOYHBIE W MHOTOKIETOYHBIE OPraHU3MbI). MHOTOKIIETOYHBINA
OpraHM3M Kak JUCKPETHAs CUcTeMa (TKaHH, opraHbl). KoloHuamsHbIe OpraHu3Mbl

Tema 3.2

OOMeH BelecTB U IpeBpalleHue SHEPTuu. DHepreTudeckuii ooMeH (3 1)

OOMeH BeIecTB U MpeBpalieHre YHeprun B kieTke. [lmactuueckuit u sHepreTrdeckuit ooMeH. AT® kak
VHHUBEPCAJbHBI HCTOYHUK JHEPruM. MakpoIpruuecKue CBS3H. OTambl JHEPreTHYecKoro oOMeHa,
pacileruieHre TI0KO3bI.

Tema 3.3

[Tnactuyeckuit oomMeH. dotocuntes (3 u)

Tunel mutanus. ABToTpodsl u reteporpodsl. @otocunre3. daspl porocunTeza. OcobeHHOCTH 0OMeHa
BEIIECTB Y PACTCHHH, )KUBOTHBIX U TPHOOB.

Tema 3.4

Henenue xnerku. Muros (2 4)

Henenne xierok. Knetkn B MHorokierouHoM opranusme. [lonste o nuddepeHIHMpoBKe KIETOK
MHOTOKJICTOYHOTO OpraHu3Ma. MUTOTHYECKHHA NWKI: WHTepdasza, peAyIUMKanus THK; MHTO3, (hasbl
MUTOTHYECKOTO JICTICHHUSI W MPeoOpa3oBaHUs XPOMOCOM; OMOJOTHYECKHH CMBICT W 3HAYeHHE MHTO3a
(becnionoe  pa3MHOKEHHE, POCT, BOCIOJHEHHWE KJIETOYHBIX IOTeph B  (DU3HOJOTHYECKHX |
MATOJIOTHYECKUX YCIIOBUSX).

Jlabopamopnuie u npakmuueckue padomot

W3yuenne MuTO3a B KJIETKAaX KOPEIIKa JIyka (BUPTYyaJbHO H/WIH Ha TOTOBBIX MpenapaTax).

Tema 3.5

PasmHuoxeHHe: Oecrionoe u mojaopoe (2 9)

CymHocTh ¥ (hOpMBbI pa3MHOKEHUSI OpraHu3MOB. becrosioe pa3sMHOKEHHE PACTEHUIN U KUBOTHBIX. Buibl
Oecronoro pasMHOXKeHUs. BapruaHThl BereTaTuBHOrO pazMHokeHus. [lonoBoe pa3sMHOXKEHHE KUBOTHBIX
Y pacTeHHIi; TaMeThI, MTOJIOBOH Tporiecc. bruoiornieckoe 3Ha4€HUE ITOJIOBOTO PA3MHOKEHHS.

Tema 3.6

O6pazoBaHue MOJIOBBIX KJIETOK. Mefio3 (2 1)

Meiio3 u ero oTimums OT MUTO3a. bronornyeckoe 3HaueHue Meiiosa. ['amerorenes. Dtambl 00pa3oBaHUs
TOJIOBBIX KIIETOK: Pa3MHOXKEHHE, POCT, co3peBaHHe (Meiio3) W (opMHpOBaHWE TIOJOBBIX KJIETOK.
Oco0eHHOCTH criepMaToreHe3a u OBoreHe3a. 3HaueHUe TaMeToreHesa.

Tema 3.7

OmonorBopenue (2 4)

OmIoIOTBOPEHHE W €r0  CYNIHOCTh. DBHOJOTMYEeCKHH CMBICT  OIUIOMOTBOPEHHUSA. BapuaHTHI
OIUTOIOTBOPEHHS (HAapy’XKHOE, BHYTpPEHHEE, IEPEKPEeCTHOE, CaMOOIUIOJOTBOPEHHE, €CTECTBEHHOE U
uckycctBeHHoe). (OCOOCHHOCTH OIUIOJIOTBOPEHHMS y pacTeHuid. JIBOWHOE OIUIOJOTBOpEHUE Y
MTOKPBITOCEMEHHBIX

Tema 3.8

WnanBuayansHOE pa3BUTHE OPTaHU3MOB (2 4)

OMOpuoHaneHBIA  mepuon  pa3BuTusi. (OCHOBHBIE 3aKOHOMEPHOCTH  JpoOJeHusi; oOpazoBaHUE
OJTHOCIIOIHOTO 3apojipliia — OJacTyybl. [acTpynsius; 3aKOHOMEPHOCTH O0pa30BaHUs JIBYXCIOHHOTO
3apojplia — ractpysbl. [lepBudHbI opraHorenes u gajibHeimas guddepeHIMpoBKa TKaHel, OpraHoB U
cucreM. [loctomOproHanbHbI mepuon pa3BuTUs. PopMBI HOCTIMOPHOHAIBLHOIO MEPHOAA Pa3BUTHSL.



Hempsimoe pa3BuTHeE;, MOJNHBIM HM HEMONHbIM MeTramMopdo3. Buojgorudeckuii CMBICT Ppa3BUTHA C
metamopdozom. [Ipsmoe pazBuTtie.

Tema 3.9

OnroreHes uenoBeka. PenpoaykTuBHoe 310poBbe (2 1)

OcobeHHOCTH SMOPHOHALHOTO Pa3BUTHs dYelloBeKa. [Iportecchl, MPOUCXOAIIHEe Ha paHHUX dTarax
smbpuoreresa (popmupoBaHre MOPYIbI u Omactynsl). [Ipen utoaHbI U TUIOAHEIN Ieproabl. Poxxnenne.
[TocTaMOpHOHANBHBIN IEPHON PAa3BUTHSL: O PENPOLYKTUBHBIN, PENPOAYKTUBHBIN MEPUOBI, CTapeHHE U
cMepTh. Kputrndeckue meproapl OHTOreHe3a. BiusHie HUKOTHHA, allKOToJsI 1 HAPKOTHKOB Ha Pa3BUTHE
3apOJIbIIa M PENPOAYKTUBHOE 3/IOPOBBE YEIIOBEKA.

Tema 3.10

I'eneTnka — Hayka O 3aKOHOMEPHOCTSIX HAcJCACTBEHHOCTH M Hu3MeHuumBocTH. [. Mengens —
OCHOBOIIOJIOXKHUK TeHeTHKH (11)

OtkpeiTHe T. MeHaeneM 3aKOHOMEPHOCTEH HacieqoBaHWs NMpU3HAKoB. OCHOBHBIE TOHSTHS T'CHETHKH
(TeH, MOKyC, TOMOJIOTHYHBIE XPOMOCOMBI, TOMO3UI'0Ta, T€TEPO3UT0Ta, JOMUHAHTHOCTD, PELIECCHBHOCTD,
reHotun, perotwm). ['ubpumomornyeckuii MeTo 1 M3ydeHus HacIeICTBEHHOCTH.

Tema 3.11

3aKOHOMEpPHOCTH HaclieoBaHusl. MoHOrHOpHuIHOE cKperuBanue (3 4)

MonorubpunHoe ckpemuBanue. JJOMUHAHTHBIE W PELIECCUBHBIC IPU3HAKA. AIJIENN U ajulebHbIE TE€HBI.
I'omo3uroTsl u rerepo3urothl. IlepBrIii 3aKOH MeHIENS — 3aKOH eIWHO00pasus TUOPUIOB MEPBOTO
MOKOJIGHUsT (TIpaBWJIO JTOMUHHUPOBaHUS). BTopoil 3akoH MEHIENss — 3aKOH paclielicHUs. 3aKoH
(rumotesa) yMCTOTH rameT. [[uTonoruueckne 0CHOBBI MOHOTHOPHTHOTO CKPELITUBAHUSL.

Jlabopamopnuie u npakmuueckue padomot

Pemrenue 3amay Ha MOHOTHOPUIHOE CKpEIIMBAHUE.

Tema 3.12

3akoHOMepHOCTH HacnenoBanus. JurnOpuaHoe ckpentBanme (3 9)

JurubpuaHoe ckpemuBanue. TpeTnit 3aK0OH MEH/IENS — 3aKOH HE3aBUCHUMOT'O HACIIEZOBaHUS IPU3HAKOB.
AHanusupyrolee CKpeluBaHue.

Jlabopamopnvie u npakmuueckue padonvi

Pemenne 3amaq Ha TUTHOPHUTHOE CKPEIIMBaHHE.

Tema 3.13

XpOMOCOMHas TEOPHsI HACIECTBEHHOCTH (2 )

XpoMOCOMHasi TeOpHsl HACIEICTBEHHOCTH. 3aKOH Moprana. ['pymnma cremenus. [IpuanHabl HapyieHus
CIIETUICHUS TEHOB.

Jlabopamopnvie u npakmuueckue padonoi

Pemenuie 3a1a4 Ha CIIETITICHHOE HACJIEIOBAHHE MTPH3HAKOB.

Tema 3.14

CoBpeMeHHBbIE MIPEICTaBIECHHUS O TeHe U reHoMe (2 1)

I'enom. T'eHoTMI Kak cuUCTeMa B3aUMOJEHCTBYIOIIUX TE€HOB. B3anMoJeWCTBUS aUIeNbHBIX U
HeaJJIENIbHBIX TEHOB

Tema 3.15

I'eneTnka mona (3 )

XpOMOCOMHOE ~OTpejeNieHne Toja. AYTOCOMBI W IIOJOBBIE XPOMOCOMEL. ['oMorameTHbIi U
reTeporaMeTHbIi mou. [lpu3Haku, CrieTyieHHbIE C TTOJIOM.

Jlabopamopnuvie u npakmuueckue padomot

Pemrenue 3aga4 Ha ClIETUIEHHOE C MTOJIOM HacleAO0BaHUE PU3HAKOB

Tema 3.16

M3MeHYnBOCTh: HACIIECTBEHHAS M HEHACIECTBEHHAA (2 1)

MN3MeHunBOCTD Kak OJHO M3 OCHOBHBIX CBOMCTB KMBBIX OpraHu3MoB. HaCJ’Ie)ICTBeHHaSI (FCHOTI/IHI/I‘IeCKaH,
WHIMBUAYyalbHas, HeomnpeneieHHas). MyTalnuMoHHass W KOMOMHATHUBHAas H3MEHYMBOCTb. MyTanmuu u
myTtareHsl. HenacnencrtBeHHas (ompeneneHHasi, TpynmoBas, MOAW(DHUKAIMOHHAA) HW3MEHYHBOCTb.
Monaundukanun. Hopma peakmmn.

Jlabopamopnuvie u npaxmuueckue padonoi

Wzyuenne MoauduKkainoHHONH U3MEHYMBOCTH Ha IPUMEPE pacTeHUH

Tema 3.17

I'eneruka u 310poBbe UenoBeKka (2 1)

['eneTrnka yenoBeka u ee pa3zaeisl. MeTobl FeHeTHKH YenoBeka. HacnencrBeHnble 601€3HM, TEHHbBIE U
xpoMmocoMHble. COMaTHYECKHE U TeHepaTUBHBbIE MyTalluK. [IpHHIMITEL 3J0pOBOTO 00pa3a KU3HH,



JTUATHOCTHKH, TPOGUIIAKTHKY U JICUSHHS TeHETUIECKUX Ooe3Heil. Mennko-reHeTHIecKoe
KOHCYJIbTHPOBaHHE.

Tema 3.18

Cenexiusi: OCHOBHBIE METOJIBI M JOCTHXKEHUS (2 1)

Cenexnus. [Topoma, copt, mramMmM. MeTtonb! cenekiun. LIeHTpBI TPOuCX0KAeHHS KYIbTYPHBIX PACTEHHIA.
Bxuian H. Y. BaBunoBa B pa3BUTHE T€HETUKU U CENIEKITUH.
Tema 3.19

bruoTtexHomorus: TOCTIKEHNS U IEPCIIEKTUBEI pa3BUTHs (1)
buorexnomorus. I'ennas nmkeHepus. | eHeTndeckn MoauuIpoBaHHbIC OpraHU3MBL. KitoHMpOBaHue.
DTHUYECKUE aCTIEKThl OMOTEXHOJIOTUH.

4.Y4e0HO-TeMAaTHYECKOE IIAHUPOBAHHE
TemaTnueckoe MIaHUPOBAHUE
10 ximacc «bwuonorus. O01mas OHOIOrus»
(70 gacos, 2 "aca B HEZIENIO)

No No HaumenoBanue tem u | Llenu uzyyeHus TemMbl ypoka XapakTepucTuka Cpenctsa
ypo | ypok YPOKOB y4ueOHOH o0y4eHus, B
Ka aB EeITeTbHOCTH TOM YHUCIIe

TEME YUAIUXCS UKT
1 1 BBenenue [To3HakoMHTH ¢ HAYKOH IToBTOpSIIOT cUCTEMY
buonoruet e€ HayuyHBIMHU JKUBBIX OPTaHU3MOB, OneKTpoHHOe
JOCTIKEHUAMU XapaKTEepU3YIOT yueOHOe
LapcTBa >KUBOMH W37aHUE
MIPUPOIBI «O6mas
1 HAYKH, H3yYarolie | OMoIorus.
OTHETLHBIC 11aPCTBA, BbazoBwii
ONPENEISIOT ypoBeHb. 10—
MIPaKTHIECKOE 11 xnacce»

3Ha4YeHue OMOoIorun

Pa3znen 1. buonorust kak Hayka. MeToabl HAy4YHOro mo3nanus (34)

Tema 1.1 Kpatkas uctopus pazputust 6uonoruu (1/gac)

2

1

Kpatkast ucropus JlaTh KpaTKylO HCTOPUIO XapaxkTepusyoT
pa3BUTHSI OUOJIOTHH. pa3BUTHS OMOTIOTHH OMOJIOTHIO KaK HayKY,
Cucrema ee

OMOJIOTMYECKUX HayK. MECTO M POJIb CPEAr
JPYTUX €CTECTBEHHO-
HaYYHBIX
JUCLUIUINH,
CHCTEMaTH3UPYIOT
paseinsl

OHMOJIOTHH B
3aBUCUMOCTH OT
00BEKTOB
HCCIIEI0BaHHUS

U HCCIETyEMBIX
MIPOSIBJIICHUH KHU3HH,

Kpatkas

UCTOPHS

pa3BUTHUSA
OHOJIOrUH

Tema 1.2 CynrHoCTb )XM3HH U CBOWCTBA JXHUBOTO (14)

CylHOCTh U CBOMCTBA PackpbITh CylIHOCTL U OrnpenensoT MOHATUE
JKABOTO CBOMCTBA YKMBOTO «KU3HbY,

CyuiHocTthb
JKHU3HU U




XapaKTepHU3yIoT CBOICTBa
CBOMCTBA KHUBOTO U JKUBOTO
OCHOBHBIE IIPOSBICHUS
YKU3HH, ydaTcs
OTIMYATh KHUBOE OT
HEKHUBOTO
Tema 1.3 YpoBHH opraHu3anuu )xuBor MaTepuu. MeTojsl ononoruu (19)
4 3 | OcHOBHBIC YPOBHH Cdopmuposats 3HaHUs 00 Hatot onpeneneHue YpoBHHI
OpraHu3aluu KUBOH OCHOBHBIX YPOBHSIX YPOBHEH OpraHu3aluy | OpraHu3aluu
MaTtepu. MeTobl OpraHu3allvy )KUBOM MaTepUu | )KUBOT'O, ONPENETAIOT | KUBOU
MO3HAHMsSI KUBOU JM3yuuts MeTo bl MO3HAHUA HepapXxHI0 ypoBHEH MaTepuu.
MIPUPOABI. JKUBOH MPUPOJBI. OpraHu3alnuu 1
MIPOSIBJICHUS XKU3HU Ha
KaXJIOM YpOBHE Kak
MpeIMeT U3yUYeHUs
Ouosorum.
PA3/IEJI 2. K/IETKA (18 uacos)
Tema 2.1.Hcmopusn uzyuenusn knemku. Knemounaa meopus (1 uac)
5 1 | Ucropus n3yuyeHus: | 3yuuTh KIETOUYHYIO TEOPHUIO. 3HaKoMsATCA ¢ Ucropus
KJIETKH. Krnerounas | MccnenoBaTh cTpoeHHE KIETKU. | UCTOPUEH W3y4eHHUs W3y4eHUs
TEeopHs. KJIETKU KJIETKU
U CO3JaHuEM Buptyanbnas
KJIETOYHOM TEOpuH, HIKOJIa
XapaKTepU3yIoT Kupumna u
OCHOBHBIE TIOJI0KEHUS Medonus
KJIETOYHON TeOpHUH Ob6mas
ouonorus
Ypok Ne2
Tema 2.2. Xumuueckuii cocmas knemku (luac)
6 2 | Xumuueckuit N3yunts opraHoreHsl, Onpenensror Heopraanueck
COCTaB MaKpO3JIEMEHTHI, €JMHCTBO W€ BEIleCTBa.
MHUKPO3JIEMEHTBI, X POJIb B 3JIEMEHTHOTO cocTaBa | BupryanbHas
JKU3HEIESTEIbHOCTU KJIETKH U | KaK OJJHO M3 CBOMCTB IIKOJIa
OpraHu3Ma. JKHUBOTO, Kupunna u
pacrpenensoT Medonus
XUMUYECKHe Obmas
3JIEMEHTHI [0 TPyIIam Buonorus
B 3aBHCHUMOCTHU Oo6opynoBanu
OT KOJINYECTBEHHOT'O e HLK.*
NpEACTaBUTENbCTBA Hudporas
B OpraHH3ME, JabopaTopus
XapaKTepHU3yIoT POJIb
OTJENBHBIX HJIEMEHTOB
Tema 2.3 Heoprauuyeckue BeniectBa KieTku (2 Y)
7 3 | Heopranuueckue W3yunte HeopraHWuecKue XapakTepu3yroT poib OneKTpoHHOE
BEIIECTBA BEIIECTBA KIIETKH. BOJBI 1 MUHEPATBHBIX yaebHoe
KJIETKH COJIEH B KJIETKE U3JaHue
«Oo0mas
ouosorust
8 4 | Heopranuueckue W3yunte HeopraHuueckue XapakTepu3yroT poJib OneKTpoHHOE
BEIIECTBA BEIIECTBA KIJIETKH, COJIH. BOJBI 1 MUHEPATIBHBIX yuebHoe
kietku Conu. coJelt B KIIETKe U3aHNe
«OO0mmas
Ouosorust

Tema 2.4 Oprannueckue BemectBa. O0mas xapakrepuctuka. Jlunuast (1 1)




9 5 | Opranuueckue Cdopmuposats 3HaHUSA 00 JHarot onpenenenue u Buprtyanbnas
BEIIEeCTBA. OpPraHUYECKUX BEIIeCTBAX TIPUBOIST IIKOJIa
OOmias XxapakTepUCTHKA. | CJIOXHBIE yIIIepoAcoepkKalie | KilacCu(pHUKAINIO Kupunna u
Jlun e coeauHeHus. JInnuael u OpPTaHUYECKIX Medoaus
YTIIEBOBI BEIIECTB,
KJIACCUPUITHPYIOT
JIUTH]IBL, TTPUBOST UX
XUMUYECKHe
0COOEHHOCTH
U OTNPEACTSIOT
OMOJIOTUYECKYIO POJIb
JIUTIH]IOB
Tema 2.5 Opranndeckue BemecTBa. YriueBoabl. benku (2 1)
10 | 6 | Opranmyeckue BemectBa. | [losHakoMHTE ¢ opraHnueckuMu | OmpenensoT Buprtyanbnas
VYraeBoasl.. BellecTBaMu. M3y4unts YIJIEBOMBI KaK Kilacc HIKOJIa
yTIeBObl, GYHKIIUN YTIEBOOB. | OPraHWYECKUX Kupumnna u
COCTMHEeHHIA, Medonus
KJIACCH(PUIHPYIOT
YTIIEBOIBI
10 CTPOCHHUIO,
BBICHSIIOT
OMOJIOTMYECKYIO
pOJIb YTIIEBOIOB,
XapaKTePU3YIOT OCIIKH
c
XUMUYECKOH U
OMOJIOTMYECKOM TOUeK
3peHHus
11 7 | Opranndeckue BemectBa. | [lo3HakOMUTH ¢ opranndeckumu | JlaroT onpeaencHue Buptyanspaas
benku . BemecTBamu. M3yunTh Oenkw, HYKJIEHHOBBIX KHUCIIOT IIKOJIa
.pYHKIIMH OCIIKOB KaK Kupumna u
XUMHUYECKHUX Medoaus
COEIMHEHUH U OGopynoBanu
HOCHTEJIeH e HHLK.*
HACJIEICTBEHHOM Mudporas
nH(popMaIuy, JabopaTopus
OTIPEACTISIOT
0coOeHHOCTH
CTPOCHHUSI
HYKJIEMHOBBIX KUCIIOT,
UX KJIaCCU(UKAIUIO U
OHMOJIOTHYECKYIO POJIb
Tema 2.6 Opranuueckue BeuiectBa. HykiienHOBbIe KHCIOTHI (2 1)
12 | 8 | Oprannueckue BeniectBa | Co3math ycnoBus st uzydenus | [lpuBogsaT oOmiuit HyxnennoBbie
.HyxJienHOBbIE KUCIIOTHI: | OPraHUYECKUX BEIIECTB,. IUTaH CTPOCHHUSI KHCIIOTHI:
JHK. HyxnennoBeix xucnor: JJTHK. 3yKapUOTHUYECKOM JHK, PHK.
KJIETKH, JaroT Mogens JIHK/
OTIpeIeJICHUSI Buptryanpnas
OpTraHouI0B IIKOJIa
1 BKJIIOUEHHH, Kupwmnna n
KJ1acCu(UIHUPYIOT Medoaus
OpraHouIbI
B 3aBUCHMOCTH OT
ocobeHHoCTeH

UX CTPOCHUS U
OTIPEIEIISIOT POIh
KaXKJI0T0




OopraHon/ia B KJICTKEC

13 9 | Oprannueckue BemiectBa | Co3marh ycaoBus i uzydenus | [lpuBoasT oOmiuit DIIeKTPOHHOE
.HyxnenHoBbIE KUCTIOTBL: | OPIraHUYECKUX BEILECTB,. IUTaH CTPOEHUS yuebHoe
PHK. HyxneunoBeix kucnor: PHK. | sykapuotudeckoit u3aHue

KJIETKH, JAl0T «Oo0mas
oTIpeIeTICHIS Oouosorus
OpTaHOUAOB
M BKJIFOUCHUH,
KJIACCUPUITIPYIOT
OpraHOuIbI
B 3aBUCHMOCTH OT
ocoOeHHOCTeN
HX CTPOCHUS U
OTIPEICIISIOT POJIb
KaK/I0TO
OpraHouja B KJIETKE
Tema 2.7 Dykapnorndeckas kierka. [lurormazma. Opranouzst (3 1)

14 | 10 | Dykapuorudeckas HccnenoBath OCHOBHBIC [IpuBosaT 00U DyKapuoTHiec
knerka. Lluromnasma. opraHoufipl KieTKd. OyHKIMH IUIaH CTPOCHHS Kas KJIeTKa.
Opranougsl OCHOBHBIX YaCTE! U OPraHOMIOB | SYKapUOTHUYECKOU Mopenb
Brimonnenue KJIETKH, JAIOT KIICTKH.
nabopaTopHOii paboTHI OTIpeIeIICHUSI Buprtyanbnas
NelOpranouas! KJeTKH OpraHOUZIOB LIKOJa

1 BKJIFOYCHH, Kupunna u
KJIACCU(PUIHPYIOT Medonus
OpTraHOUIbI Oo6opynoBanu
B 3aBUCHUMOCTH OT e HLK.*
0COOCHHOCTEMH Hudposan
UX CTPOCHUS U Jaboparopus
OTIPEIIEIISIOT POJIb
KaK/10TO0

OpraHoMja B KJIETKe

15 | 11 | Dykapuoruueckas CpaBHUTH OCHOBHBIE OTIHUUs B | [IpuBoaaT 00mIuii OykaproTuiec
kierka. Lluromiasma. CTPOEHHUH KUBOTHOH U IUTaH CTPOCHUS Kas KJIeTKa
Opranouns! PacTUTEIBHON KIIETOK. JYKapUOTHYECKOU Mopenb

KJIETKH, JIAI0T KJICTKH.
OTIpeIeJICHUS Mukpockor,
OpPTraHOUAOB MHKpoInpenapa
Y BKJIFOUCHUH, THI.
KJIACCUPUIUPYIOT Oo6opynoBanu
OpTraHOUIbI e HNILLK.*

B 3aBUCUMOCTH OT Hudposoii
ocobeHHoCcTe! MHKPOCKON

HUX CTPOCHUS U
ONPENESIOT POb
Ka)KIoTo

OpraHou/ia B KJIETKE




16 | 12 | Dykapuorudeckas HccnenoBaTs OCHOBHEIE [IpuBosaT 00N ONEeKTPOHHOE
kierka. lluromiasma. OpraHOUbI KJICTKH. IUIaH CTPOEHUS ydeOHOe
Opranons! BeimonHenne 3yKapHOTHUYECKOU U3JaHue
nabopaTopHOii padOTHI KJIETKH, Jal0T «O6mas
No2. TlpuroroBicHHE H oTIpeIeTICHIS omosorus
OIIMCaHNe OpPTraHoOuAOB
MHUKpOTIpEnapaToB KJIETOK 1 BKJIIOUCHHH,
pacTeHui» KJaccu(UUUpyIoT

OpraHOuIbI

B 3aBUCHUMOCTH OT

ocobeHHoCTel

HX CTPOCHUS U

OTIPEIIEIISIOT POJIb

KaXKJI0ro

OpraHouja B KJIETKE

Tema 2.8 Knerounoe simpo. Xpomocomsr (1 1)

17 | 13 | KmerouHoe N3yunth XpoMOCOMBI, HX JaroT onpenenenue Knerounoe

s1p0. XpOMOCOMBI CTpOCHUE U PYHKIIUH. siIpa Kak crocooa spo Mogens

ITo3HaKOMUTH C TEPMUHOM XpaHEHHUs JHK,

KapHUOTHIL. HacJeACTBEHHOU Buptyansnas
rH(pOpMaIUHU 1 IIKOJIa
XPOMOCOM, Kupunna u
XapaKTepU3yIOT Medonus
KOMIIOHEHTHI si/ipa U
ux

dbyHKIIUN
Tema 2.9 Ilpokapuornueckas Knerka (1 u)

18 | 14 | IIpokapuoTndeckas Wzyunts cTpoeHme JaroT onpenenenue BupryansHas
KJeTKa. BrinoiaHeHue OaKTepuaNbHOMN KJICTKU M MIPOKApHUOT U LIKOJIa
nabopaTopHOil paboTHI pacnpocTpaHeHHe U 3HauYeHHe OTIPEACTISIOT Kupunna u
Ne3 U3ydenne kineTok Oaktepuil B mpUpoze. ocobeHHoCcTH WX | Medonus
OakTepuii Ha TOTOBBIX CTpOEHUS
MHUKpOIIpENnapaToB

Tema 2.10.Peann3anms HaciencTBeHHON nH(QOpManuu B KieTke (3 yaca)

19 | 15 | Peanuzamus IToznakomuts ¢ JIHK- Hocutens | Onpenensror . Buptyansnas
HaCJIeICTBEHHOMN HACJIe/ICTBEHHON HHPOPMAaIH. | TEHETUYECKUH KOJ U IIKOJIa
HHpOpPMAITUH W3yuuTh reH, reHeTHYecKuit XapaKTepU3yIoT Kupunna u
B kietke (JJHK- HocuTens | kom, cBoMcTBa KOJa. €ro CBOMCTBaA, Medonus
HaCJIeICTBEHHOM OTIMCBIBAIOT STAIIbI
nHGOPMAITUH. peanuzanuu
['eneTnyeckuii KOm. HACJIEICTBEHHOM
CBolicTBa koaa. I'eH. nH(pOpMaIuu B

KJIETKE, y4aTcs
pemaTte 3a1a4u 1o
MOJIEKYJISIPHOM
OuosorNH

20 | 16 | Peanmzamus Cdhopmupoats 3HaHUS O Omnpenensiror Bupryanbnas
HaCJIEICTBEHHON OunocuHTese Oenka TeHETHYECKHIA KOJI 1 LIKOJIa
nHpOpPMaLTUH XapaKTepU3yIoT Kupuyuia u
B KJIeTKEe buocunres €ro CBOMCTBA, Medonaus

Oelka

OTMCBHIBAIOT JTAIIBI
peanuzanuu
HacJIEACTBEHHOU
WHPOPMAIINH B
KIIETKE, y4aTcs
pelaTh 3aJa4uu 1o




MOJIEKYIISIPHOM
OHoJIOTHH

21 | 17 | Peamuzamus CdopmupoBaTh 3HaHUS O OnpenensroT Buptyansnaas
HaCJIeICTBEHHOM OunocuHTe3e Oenka TeHETHYECKHIA KOJI 1 HIKOJIa
nH(pOpMaITuu XapaKTepPU3yIOT Kupumnna u
B KJIETKE, OMOCHHTE3 €ro CBOICTBa, Medomus
Oemnka OTIMCBHIBAIOT STAIIbI

peanuzanuu
HacJIeACTBEHHOU
nHpOpMaIuu B
KIIETKE, y4aTcst
pemaTte 3a1a49u 1o
MOJIEKYJIAPHOMI

Oouosorun

Tema 2.11 Hexnerounas ¢popma sxu3Hu: BUpycho (1)

22 | 18 | Hexserounas [To3HakoMHTh ¢ BUpycaMH-, KaK | XapaKTepU3YIOT DNeKTPOHHOE
¢dbopma KHU3HU: HeKJIeTouHast opMa >KHU3HHU. BUPYCHI KaK yaebHoe
BHPYCHI Nzyunth ocobeHHOCTH HEKIIETOYHYIO M3JIaHue

CTPOCHHMS U Pa3MHOKEHUS (dhopMy KU3HHU, «O6mas
OTIPENIETSIOT Ouosorus
0COOCHHOCTH
CTPOCHHUS U
KHU3HEACSITEITHBHOCTH
BUPYCOB;

OTIHCEHIBAIOT
JKU3HEHHBIN LUK
BUpYcCa
AMMYyHOAeUIITA
YeJIoBeKa
Pazoen3. Opzanusm (40 uac)
Tema 3.1. Opranusm —eaunoe 1enoe( 1 gac )

23 | 1 | OpraHmsm — enuHOE PackpeITh 4TO Opranusm — XapakTepusyrT Opranusm —
nenoe MHoroo6pasue eanHoe 1enoe [lo3HakoMUTh ¢ | OpraHu3M Kak OJuH eJMHOE IIeJI0e,
OpTaHH3MOB. MHOT000pa3reM OpraHu3MOB. U3 YPOBHEH Tabnuma

OpraHu3aIuy )KUBOTO,
KJIACCUPUITHPYIOT
OpraHu3MBbl TI0
KOJIMYECTBY
KJIETOK U CTETICHU
CBSI3M MEXKJTy HUMU
Tema 3.2 OOMmeH BelIecTB U NpeBpalieHue sHepruu (3yac)

24 1 OOMeH BellecTB U [To3nakomuts ¢ XapakTepusyroT O0meH
MpeBpaIleHHEe SHEPTHH. 9HEPreTHUECKIUM OOMEHOM — O0OMEH BEIIeCTB KaK BEIIECTB U
DHepreTHYecKuii 0OMEH-. | COBOKYIHOCTBIO PEaKIIni OJIHO MpeBpaIllEHNE

pacIenyieHns CIOXKHbBIX 13 CBOHCTB XHBOTO, 9HEpPrun

OpPTraHUYECKUX BEIECTB. OTIPEJIEIISTIOT POJIb Bupryanbnas
AT® HIKosia
B OpTraHu3Me, Kupwina u
3aIMCBIBAIOT OCHOBHOE Medoaus
SHEPTEeTHYECKOE Oo6opynoBanu
ypaBHEHHUE, e HLK.* *
OTMCBIBAIOT JTAIIBI Jarunk
JHEPreTHYECKOTO TeMIepaTyphbl

oOMeHa ,pH




25 2 | OOMeH BeIIeCTB U [Toznakomuts ¢ XapakTepusyroT O0meH
MPEBpAICHUE SHEPTUH. HHEPreTUYECKUM OOMEHOM — 0OMEH BeIIEeCTB KaK BEILIECTB U
OHepreTudeckuii 0OMeH-. | COBOKYMHOCTBIO pPeaKIHi OJTHO npeBpalieHre
Kucnoponnsiii atamn. pacIenyieHns CIOXKHBIX 13 CBOWCTB KHBOTO, 9HEpPIrun

OPTraHNYECKHX BEIECTB OIIPEAEIISIOT POJIb Bupryansnas
ATD LIKOJIa
B OpTraHu3Me, Kupunna u
3aIlMCHIBAIOT OCHOBHOE Medoau
SHEPIreTHYECKOe Oo6opynoBanu
ypaBHECHHUE, e HILK.*
OIIMCHIBAIOT HTAIIBI Mudposas
9HEPreTHIECKOTO Jabdoparopus

o0MmeHa

26 | 3 | OOMeH BelwecTB U Uzyuuth ocobeHHOCTH XapakTepusyroT Obmen
MpeBpallcHUEe SHEPTHH. 9HEPreTHYECKOro OOMEHa y 00OMEH BEIIECTB KaK BEIICCTB U
DHepreTHIecKuii 0OMeH-. | TpUOOB B OaKTEepHUH. OJTHO TIpeBpaIIcHIe
OcobenHocTH U3 CBOMCTB HBOTO, 9HEpPIrun
SHEPreTHYECKOr0 OOMEeHa OTIPEIEIISIIOT POJIb Buprtyanbnas
y TpuOOB U OaKTEepHil. ATO IIKOJIa

B OpraHusme, Kupunna u

3aIMCHIBAIOT OCHOBHOE Medoau

SHEPIreTUYECKOE OGopynoBanu

ypaBHEHHUE, e HHLK.*

OIIMCHIBAIOT HTAIIBI Mudporas

9HEPreTHYECKOTO JadopaTopus
o0MeHa

Tema 3.3 Ilmactrueckuii o6MeH. PotocuaTe3.(34ac)

27 1 | [Inactuyeckuii 0OMeEH. N3yunth mutactudeckuii oOMeH. | XapaKTepu3yroT DHepreTHIecK
®doTocHuHTES. [To3HakOMHTB C THUIIAMHU IUIACTHYECKUI OOMEH uii oOMeH

TUTaHHUS. KaK BEILIECTB.
aTamn odIero ooMeHa Bupryanbnas
BEIIECTB, HIKOJIa
KIacCHpUIHPYIOT Kupwna u
OpraHM3MBI 110 THUIIAM Medoaus
MUTAHUs, OMUCHIBAIOT | O0opyaoBaHu
(hoTocunTe3 10 Pazawm, e HHLK.*
BBISIBIISASI IPOLIECCHI, Hudposas
npoTeKarolxe Ha JadopaTopus
K101 (a3se,

OTIPE/ICIISIOT
Ouosornveckoe
3HAYEHUE
¢doTocuHTE3a

28 | 2 | Ilmactmueckuii oOOMeH. Wzyunth utactuveckuii oOMeH, | XapakTepu3yrooT [Tnactuueckuit
DoTOCHHTES. reTepoTpodHBIi crocod IJIacTUYeCKuii oOMEeH | oOMeH.

Tumel nuTaHus. NIUTAHUA. KaK Bupryansnas

ABTOTpOdHI 1 aTamn odmero ooMeHa | mIKoja

reTepoTpodsL.. BEIIECTR, Kupunna u
KJIACCU(PUITUPYIOT Medonus

OpraHU3MBbI 110 THIIAM
MUTAHUS, OTIHCHIBAIOT
¢dorocunTes 1o (hazawm,
BBIABJIAA ITPOLECCCHI,
MPOTEKAOIIHE HA
Kaxou ¢ase,
OIPEICIISIOT
OMOJIOTHYECKOe




3HAYCHUEC
dhoTocuHTE3a

29 | 3

[Tnactrueckuii oOMeH.
dortocunres.
Tune! nuranus.

ITo3HakoOMHUTH ¢ POTOCHHTE3OM.

XapakTepusyroT
IUTACTHYECKUI 0OMEH
Kak

aTan obmero oomMena
BEIIIECTB,
KJaccu(UUUpyIOT
OpTraHu3MBbl 110 TUTIAM
MTUTAHUS, OTIUCHIBAIOT
¢dorocunTes mo hazawm,
BBISIBIISISL TIPOLIECCHI,
MPOTEKAatoIIHe Ha
KaxJou ¢ase,
OTIPENIEIISIOT
OmoJornuecKoe
3Ha4YCHUE
¢dortocuHTE3a

IInactuueckuit
0OMeH.
DOTOCHHTES.
Bupryansnas
HIKOJIa
Kupunna u
Medomus
Oo6opynoBanu
e HNLK.*

Iudposas
Jlapoparopust

Tema 3.4 .

Henenne xnerkn. Murto3 (29ac)

30 | 1

. Jenenue
KJICTKH.
Murto3

N3yunTs neneHue KIETKH.
ITo3HaKOMUTB C MUTO30M KaKk
OCHOBOH pOCTa, pereHepanuu,
pa3BUTHUS U OECTIOIOTO
Pa3MHOKEHUS.

XapakTepusyrT pocT
U Pa3BUTHE KaK
MIPOSIBJIICHUE
JKU3HH,
KJIACCUPUITHPYIOT
THIIBI
KJIE€TOYHOIO JeJIEHNS,
OTIPEACTISIOT
JKU3HEHHBIN
LIMKJI KJIETKU U
MUTOTHYCCKHUH ITHKI,
OIIMCBIBAIOT ATAIbI
MHMTOTHYECKOIO
LMKJIa,

BBISIBIISIIOT 3HAYEHHE

MMTO3a

Jenenue
KJIETKU. MUTO3
Bupryansnas
LIKOJa
Kupunna u
Medonus

31| 2

Henenue
KJICTKH.
Muro3

MuTO3 KaKk OCHOBa

pocTa, pereHepamuu u
0eCII0JIOro pa3MHOXKEHUSI.
MUTOTHYECKUH U )KW3HECHHBIN
LIUKJIBL.

XapakTtepucTuka a3z MHTO3a

I/ISY‘II/ITL THUIIBI ACJIICHUA KIICTKH.

XapakTepusyoT pocT
1 Pa3BUTHE KaK
MIPOSIBJIICHHE

JKU3HU,
KJIACCUPUITHPYIOT
THIIBI

KJIETOYHOT'O JIeJICHUS,
ONPENEISAIOT
JKU3HECHHBIN

LIMKJI KJIETKU U
MUTOTHYCCKUHN ITHKII,
OITMCHIBAIOT ATAIIBI
MHTOTHYECKOrO
LMKJIa,

BBIABJISIOT 3HAUECHHE
MUTO3a

Jenenue
KJIETKA. MUTO3

Tema 3.5.

PasmHOxeHne Oecmosioe M I

osioBoe (2 vac)

32| 1

Pasmuoxxenue: decrosoe
U II0JIOBOE

N3yunTh pasMHOXKEHHE KaK
OJIHO U3 CBOMCTB JKHUBOTO.
Knaccugukanus cnoco6os
Pa3MHOEHHS,

UX XapaKTepUCTHKA U

OnpenensroT
Pa3MHOXKEHHUE KaK
CBOICTBO

KHBOI'O, BBIACIAOT
CITOCOOBI

Jenenue
KJIETKH.
Murto3,
Tabnuma

OneKTpoHHOE




ocoOeHHOCTH. 3HaueHHE Pa3MHOXXEHUSA yaebHoe
Pa3IMYHbIX CIIOCOO0B U XapaKTepU3yoT U3/1aHNe
Pa3MHOKEHUs Ka)KAbIA U3 HUX, «O6mas
BBISIBIISIIOT ouonorus
0COOEHHOCTH H
3Ha4YeHue 0ecronoro u
MOJIOBOTO
Croco0oB
Pa3MHOXKCHUS
33 | 2 | Pasmuoxenwue: Oecrionoe | MccnemoBarh Tumbl Oecrionoro | XapakTepu3yroT pocT | PazmHOkeHue:
1 nonoBoe. Tunsl pasmHokeHus. [lo3HaKOMHUTE ¢ | ¥ pa3BUTHE KaK Oecronoe u
0ecCIIoJIoro pa3sMHOXKEHUS. | Pa3MHOKEHHEM: OECIOIBIM MPOSIBIICHUE TMIOJIOBOE.
TIOJIOBBIM. KH3HH, Bupryansnas
KJaccu(UUUpyIoT HIKOJIa
THUIIBI Kupunna u
KJIETOYHOTO jienieHns, | Medoaus
OTIPENIEIISIOT
JKU3HEHHBIN
IIUKJT KJICTKH U
MUTOTHYCCKHUH ITHKI,
OTIMCBHIBAIOT DTAIIbI
MHUTOTHYECKOTO
IIUKJIa,
BBISBJISIFOT 3HAUCHUE
MHUTO32
Tema 3.6. O6pa3oBaHHe MONOBBIX KJIETOK. Meto3. ( 2 yac)
34 1 |.OGpa3oBanne moJoBbIX | M3y4nTh MOIOBOE pa3MHOKEHUE Ob6pazoBanue
KJIEeTOK. Meno3. 1 00pa3oBaHKE MOJIOBBIX XapakTepu3yroT MOJIOBBIX
KJICTOK. TIOJIOBBIE KIIETKH, KJIETOK
BBISIBIISS BI/IpTyaJ'II:Haﬂ
0CcOOEHHOCTH UX HIKOJIa
cTpoeHus, u Meiio3 kak |  Kupuiia u
Crocoo Medonus
KJIETOYHOT'O JICTICHUS,
OIMCBIBAIOT MENO03 110
CTaJIMsIM, BBISBIISIIOT
MECTO Meiio3a B
nporiecce
raMeTorenesa
35 | 2 |.OO0pa3oBaHue MOJOBBIX Cdopmuposats 3HaHUS 00 XapakTepu3yroT Meiios.
KJIETOK. Meio3. Meno3e. IIOJIOBBIE KJIETKU, Bupryansnas
BBISIBIISISI HIKOJIa
0COOEHHOCTH HX Kupnna u
CTpoeHUsl, 1 Melo3 Kak | Medoaus
croco6 OneKTpoHHOE
KJIETOYHOTO JAEJICHUs, | yueOHoe
OIMCHIBAIOT MEHO3 M0 | U3JaHue
CTaJusM, BBISBIISIOT «Obmas
MECTO Melo3a B ouosorus
nporecce
raMeToreHesa
Tema 3.7 OmnogotBopenue (24ac).
36 1 | OmnomoTBOpEeHUE W3yunts omnnonoTBopeHue y JatoT onpenenenue OmtonoTBOpEH
UBOTHBIX M PAaCTCHUI OILJIOZOTBOPEHUS, ne
KJIacCU(PUIUPYIOT Buptyanbnaas
YKUBOTHBIX TI0 HIKOJIa
crocodam Kupumnia u




OILJIOZOTBOPEHUS, Medoaus
OIMCHIBAIOT MPOIIECC
JIBOMHOTO
OTJIOZOTBOPEHUS Y
LIBETKOBBIX PACTEHUH,
BBISIBIISTIOT
OuonoruuecKoe
3HAYEHUE
OILJIOJIOTBOPCHUS
37 | 2 | OmmomoTBOpeHHE [To3HAKOMHTB C JlaroT onpeaeieHue Omog0TBOPEH
HUckyccTBennoe HCKYCCTBEHHBIM OTBIJICHHEM Y | OIUIOJOTBOPEHHUS, ue
OTIBLICHHUE Y PACTCHUH 1 pacTEeHU U OTUIOJIOTBOPEHUEM | KIACCUPHUIUPYIOT Buprtyanbnas
OILIOZIOTBOPEHUE Y Y )KUBOTHBIX. PackphiTh YKUBOTHBIX TIO IIKOJIa
KHUBOTHBIX CYLIHOCTb OHOJOTUYECKOTO criocobam Kupunna u
3HA4YEHUS OIJIOJOTBOPCHUS OIIJIOZOTBOPEHHUS, Medoaus
OIMCHIBAIOT MPOIECC
JIBOMHOTO
OIIJIOZOTBOPEHUS Y
LIBETKOBBIX PACTCHHUU,
BBISIBIISTIOT
Ouonoruueckoe
3HAYCHUE
OIJIOJIOTBOPCHUS
Tema 3.8. UnauBuyanbHOE pa3BUTHE OpraHU3MOB (2uaca)
38 1 | MuguBuayansHoOe W3yuuts npsiMoe 1 HempsiMoe JatoT onpenenenue
pa3BUTHE OPraHU3MOB pasBuTHE. DMOPUOHANBHBIN U OHTOTCHE3a, WuauBugyans
MOCTAMOPUOHATBHBIA TIEPHUOABI | OMPEICIAIOT HOE pa3BUTHE
Pa3BUTHUA. €T 0 dTaIlbl U OpraHu3MoB
OIIUCHIBAIOT BI/IpTyam,Ha;{
IIPOUECCHI, IKoJa
IIPOUCXOSIINE Kupuma u
Ha KaXJ0M dTale Medoaus
39 | 2 | MUaguBuayaibHOE W3y4uTh OCHOBHBIC ATAITBI Jarot onpenencHue WNuausuayais
pa3BUTHE OPTraHU3MOB aMOpHoreHesa, Nepuo;Ibl OHTOTEHE3a, HOE pa3BUTHE
MOCTAMOPHUOHAIBHOTO OTIPEIEIISIOT OpraHu3MOB
pa3BUTHSI. €ro dTamnbl U BuptyansHas
OTHUCHIBAIOT IIKOJIa
MIPOLIECCHI, Kupunna u
MPOUCXOISIIUE Medonaus
Ha KaXJIOM JTare
Tema: 3.9. OnTorenes uenonBeka. PenpoaykTrBHOE 310poBbe (2 vac)
40 |1 OHnroreHes yenoBeka. CdhopmupoBats 3HaHHUS 00 XapakTepusyroT BupryansHas
PenponykrusHoOe OHTOT'CHE3E YeIOBeKa, O 0COOCHHOCTH ITAIOB IIKOJIa
3I0POBBE. PEMPOYKTUBHOM 3JI0POBbBE OHTOT¢HE3a Kupuiia u
YenoBeKa YeloBeKa, OMUCHIBAIOT | Medoaust
TIPOIIECCHI,
MPOUCXOSIIUE Ha
KaXXJIOM JTarie,
BBIABJIIAIOT
BIIMSIHUE HUKOTHHA,
QJIKOTOJISl U
HAapKOTHUYECKUX
BEIIECTB Ha Pa3BUTHE
4eJIoBeKa
41 | 2 | OHroreHes yenoBeka. CdhopmupoBarts 3HaHUS O XapakTepu3yroT OnTorenes
PenponykrusHoe MOCTIC/ICTBHUSX BIUSHUS 0COOEHHOCTH ITAIOB YenoBeKa
3nopoBbe. IlocnmencTBusi | ajkoroJisi, HUKOTUHA, OHTOI€HEe3a BuptryanpHast




BIIMSTHUS aJTKOTOJIS, HapKOTHYECKHX BELIECTB Ha YeJI0BeKa, OMUCHIBAIOT LIKOJIa
HUKOTHUHA, pa3BUTHE 3apOJblIlIa YEIOBeKa. | IPOLECCHI, Kupuma u
HapKOTHYECKHX BEIECTB MPOUCXOISIINE HA Medoaus
Ha pa3BUTHE 3apoAbIIIa Ka)XJIOM 3Tare,

YeJIOBEKa. BBISIBIISIIOT
BIIMSIHUE HUKOTHHA,
QJIKOTOJISl U
HapKOTHYECKHX
BEIIIECTB HA Pa3BUTHE
YesoBeKa

Tema 3.10. 'eHeTHKa — HayKa 0 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH M M3MeHUUBOCTH. (14ac)

42 1 | 'enmernka — Hayka ITo3HaKOMHTH C (TEHETHKOM ) OnpenensroT I'eneTmka —
0 3aKOHOMEPHOCTSIX HAyKOHl 0 3aKOHOMEPHOCTSIX TeHETHKY KaK OJMH U3 HayKa o
HaCJIeICTBEHHOCTH HACJIEeJICTBEHHOCTH U pazzenos 3aKOHOMEPHOC
u HW3MEHYUBOCTH. OMOJIOTUH, BBISBIISIIOT TAX
N3MEHYUBOCTH. POJIb TCHETUKH B HaCJIeACTBCHH
I'. Mennens — pa3BUTHU OHOJIOTHH, OCTH
OCHOBOTIOJIOKHHK XapaKTepu3yIoT Buprtyanbnas
TCHETHKH. HaCJIEICTBEHHOCTh LIKOJIa

1 U3MEHYHMBOCTD KaK Kupumnna u
CBOIfcTBa Medoaus
YKUBOTO, BEISICHSIIOT
posib Menpaens B
pa3BuTHU

TCHETHKH

Tema. 3.11. 3akoHOMepHOCTH HacieA0BaHUsA. MoHOTHOpHIHOE cKpemmuBanHue (3 Jac)

43 1 | 3akoHOMEpHOCTH W3yunth niepBEIil 3aK0H XapakTepusyroT Mounorubpumx
HacJIeI0OBaHHUA. Menpens-3aKoH 0coOeHHOCTH oe
MonorubpugHoe JOMUHHPOBAHHUSL. MOHOTHOPHTHOTO CKpeIBaHue
CKpeLIMBaHUE. CKpEeLIMBaHus, NepBblii | BupryanbHas

1 BTOPOi1 3aKOHBI LIKOJIa
Mengens, 3aKOH Kupumna u
YHCTOTHI T'AMET, Medoaus
y4aTcs

pemaTte 3a7auu Ha

IIEPBBIN U BTOPOU

3aKOHBI

Meunnens

44 2 | 3aKOHOMEPHOCTH M3yuuTs BTOpPO# 3aKOH XapakTepusyroT 3aKoHOMEpPHOC
HacJleI0BaHuUI. MeHnnens-3aKoH pacIleIuieHns, | OCOOCHHOCTH TH
Monorubpugtoe [MO3HAKOMHTD C 3aKOHOM MOHOTHOPHIHOTO HacJIeICTBEHH
CKpelInBaHue. 4YHCTOTHI TaMeT. HayunTh CKpelIMBaHUsl, IEPBbIN ocTH
JlaGopartopHas COCTABJISITh NPOCTEUIINE Y BTOPOH 3aKOHBI Bupryansnas
pabota:;Ne4 Pemenue CXEMBI CKpEIIBaHUs Menpens, 3aKkoH LIKOJA
3a/1a9 Ha MOHOTHOpUIHOE | (POIOCIOBHBIX). YUCTOTHI TAMET, Kupwnina n
CKpelrBaHue y4aTcst Medonaus

pelmaTh 3aayd Ha
MIEpBBIN ¥ BTOPOI
3aKOHBI

Mennens

45 3 | 3akoHOMEpHOCTH XapakTepusyroT JurubpuaHoe
HaCJIeIOBAHHUA. 0COOEHHOCTH CKpeIrBaHue
MonorubpuaHoe MOHOTHOPHIHOTO Bupryansnas
CKpELIUBaHUE.. CKpELIMBaHUs, IEPBbIN LIKOJIa
[IpakTuueckas padbota 1 BTOPOH 3aKOHBI Kupunna u
Nel Pemenwne 3agaq Ha Memnzens, 3aK0H Medonaus

MOHOTHOPHJIHOE

YHUCTOTHI TaMCT,




CKpCIIMBaHUC

ydarcs
pelaTs 3a1a4 Ha
IIEPBBII U BTOPOU
3aKOHBI

Menpenst

Tema.3. 12 :3akoHOMEPHOCTH HacneaoBanus. JuruOpuaHoe ckpemnBanue (3 yaca)

46 1 | 3akoHomepHOCTH UzyuuTh TpeTuii 3akoH XapakTepusyroT DJeKTpoHHOE
HacJleI0BaHuUSI. MeHnpensi- 3aKOH He3aBUCHMOT'O | TPETHUH 3aKOH yuebHoe
Jurubpunaoe HacJIeI0BaHUsI. Mewngens, namT U37aHue
CKpeIBaHuE oTIpeICIICHIE «Obmas

aHAJIM3HUPYIOLIETO ouonorus
CKpEIINBaHUS
1 OTIPENIETISIIOT €T
3Ha4YEHHE, yyaTcs
pemiatp
3aa4d Ha

TUTAOpUITHOE

CKpelLIMBaHue

47 2 | 3aKOHOMEPHOCTH W3yuuTs TpeTuii 3aK0oH XapakTepusyroT DNeKTPOHHOE
HACJIEIOBAHMS. Menpensi- 3aKOH HE3aBUCUMOTO | TPETHH 3aKOH yueOHOe
Jdurunbpuanoe HacJeI0OBaHHUA. Memngens, a0t W3JIaHue
CKpelIrBaHue orpesiesieHre «O6mas
Jlaboparoprast paGotaNe5 AHAITM3HUPYIOIIETO Omosorus
Pemenwne 3amaq Ha CKpEINBaHUS
JTUTUOPUTHOE U OTIPEJICIISIFOT €r0
CKpeInBaHue 3HAaYEHHE, yIaTCs

pemratb
3aJa4M Ha
JTUTUOpUTHOE
CKpEeIMBaHNe

48 | 3 | 3akoHOMEpHOCTH Wzyunth aHanmm3upymoiee XapaKkTepusyrT JurubpuaHoe
HacCJIeIOBaHHUA. CKpelMBaHUE W HAYYHTh TPETHU 3aKOH CKpelBaHue
Jurnopuaaoe peuaThb Menpens, natot Buprtyanbnas
CKpeIlMBaHue 3aJla4y¥ Ha JUTHOPHUIHOE oTIpe/ieTIeHHe IKoJIa
[Mpaktuueckass padotalNe2 | ckpemvBaHue AHAJIM3HUPYIOLIETO Kupunna n
Pemmenne 3a/1a4 Ha CKpEUIMBaHUS Medonaus
TUTHOpUITHOE U OTIPEJIETISIIOT €T
CKpelIrBaHue 3Ha4YeHUE, ydaTcs

pematpb
3a/1a4u Ha
TUTAOpUTHOE
CKpelIMBaHue

Tema.3.13. XpomocoMHasi TeopHs HaceICTBEHHOCTH (2 vaca)

49 1 | XpomocomHas Teopus Wzyuntsk criermnieHHOE XapaKkTepusyrT XpomocoMHast
HaCJIEeICTBEHHOCTH. HaclleIOBaHUE PU3HAKOB. MIOJIOKEHHUS TEOPHS

XPOMOCOMHOM BuptyanbHas
TEOpHUn IKoJIa
HACJIEICTBEHHOCTHU U Kupwina u
ydaTcs penartb Medonus
3a/la4y¥ Ha CIETIIICHHOE

HaclleI0BaHHe

50 2 | XpoMocoMHas N3yuuTsh cuemieHsoe XapakTepusyroT DIEeKTPOHHOE
TEopHsI HacJIeIOBaHNE TIPU3HAKOB, TOJIOXKEHUS yueOHOe
HaCJIeICTBEHHOCTU paboThI XPOMOCOMHOMR n3JaHue
naboparopHas pabota Ne6 | Moprana, 0ObeKTHI TEOpUHU «O6mas
Pemenne 3amad Ha Y METOIBI €T0 MCCIeI0OBAaHUH HACIIEJICTBEHHOCTH U ouonorus

CICIITICHHOC

y4arcsl pemarhb




HaclieI0BaHUE PU3HAKOB 3aJa4i Ha CIIETUIEHHOE
HacJIeIOBaHHe
Tema: 3.14. CoBpeMeHHBIC TIPEICTaBICHHS O TeHE U TeHoMe (2 yaca)
51 1 | CoBpemeHHbBIE Uzyuuth coBpeMeHHbIE Harot onpenencHue CoBpeMeHHBIE
MpeaCcTaBIeHus O TeHe U MpeaCTaBICHUs O TreHe U MOHSATHUS «TEHOM, MPEICTaBICHU
TeHOME. reHOMe, B3aMMOJEWCTBHE 3HAKOMSATCS sL O TeHE |
TCHOB. C TUNIAMH TeHOME
B3aUMOJECUCTBUL
T€HOB B TEHOTHIIE
52 2 | CoBpemMeHHBIC W3yunth B3anMoaencTBus Jarot onpenencHue DIIeKTPOHHOE
MPEICTaBICHUS IJICNTBHBIX U HeaJlIeTIbHBIX MOHSTHUS «TEHOM, yuebHOoe
0 TeHE 1 TeHOME T'CHOB 3HAKOMSITCS n3JaHne
C TUIIAMA «Oo0mas
B3aUMOJICHCTBUS ouonorus
T'CHOB B TCHOTHUIIE
Tema:3.15 I'enernka mona (3 gac)
53 1 | 'eneruka mnona.. W3y4nTh reHeTuky mona. JaroT onpenenenue I'enernka
CuenyieHHOE ¢ TT0JIOM 1oJa, 3HAKOMSITCS C nojua
HaClle/IOBaHNE, TUTIBI XPOMOCOMHBIM BuptyanbHast
XPOMOCOMHOTO orpezeNieHNEeM 101, I E
OTIpeIeTICHHSI TT0JIa XapaKTepU3yIOT Kupwnna n
ayTOCOMEI U ToJIoBble | Medomust
XPOMOCOMBI,
reTeporaMeTHbINA U
TOMOTaMETHBIH 101,
54 | 2 | I'eneruka moma W3yunth reneTuky momna, JaroT onpenenenue I'enernka
. IOJIOBBIE XPOMOCOMEI H 1oJa, 3HAKOMSITCS C nojua
AYTOCOMBI, CIIETUIEHHOE C XPOMOCOMHBIM Bupryanbnas
TIOJIOM HACJIE/IOBaHHE oTpeeNIieHNEM 101, IKoJIa
XapaKTepU3yIT Kupwina u
ayTOCOMBI U TIoJIoBble | Medomus
XPOMOCOMBI,
reTeporaMeTHBIN U
TOMOT'aMETHBIH 1071,
yuaTcs peniarh 3a1a4n
Ha CIIeTICHHOE
C TOJIOM
HacJeI0BaHue
55 | 3 | I'eneruka moma Hayuuts pemats 3a1aun Ha Yuarcs pemars DNEeKTPOHHOE
Jlaboparoprast pabora: CIETIIEHHOE 3aJla4y¥ Ha CIIETICHHOe | ydeOHoe
Pemrenue 3anau Ha C TOJIOM HacJieJIOBaHUE C TOJIOM W3JIaHNe
CIICTUICHHOE HacJIe/IOBaHHe «O6mas
C TOJIOM Hacjel0BaHUE ouonorus
MIPU3HAKOB
Tema 3.16. VI3MeHUNBOCTD: HACJIEACTBCHHAS M HEHACEACTBEHHAs (2 Jac)
56 1 | . V3MeHYHBOCTS: ITo3HakOMUTH C HaroT onpenenexue
HaCJIeICTBEHHAS U 3aKOHOMEPHOCTSIMH HW3MEHYNBOCTH, UzmeHunBOCTH
HEeHacJeCTBeHHas HW3MEHYUBOCTH. KIIacCU(PUIUPYIOT HaCIIeICTBEHH
MoaudukannoHHas MonuukannoHHOK BUJIbI U3MEHYUBOCTHU U asiu
W3MEHYUBOCTh HW3MEHYUBOCThIO MccnenoBats | BBISBIAIOT UX HEHACJIEICTBE
JlaboparopHas pabotaNe8 | MoAHQUKAIIMOHHYIO 0COOCHHOCTH HHas
«M3yuenue W3MEHYUBOCTh Ha OCHOBE Bupryanbnas
Moau(pUKAITMOHHON n3y4eHus eHoTUIa IIKOoJIa
W3MEHYMBOCTH Ha pacTeHui). Kupunna u




pUMepe PacTCHUH)». Medoaus

57 2 | . I3MeHYHBOCTb: M3ydnTh KOMOMHATUBHYIO H M3MeHInBOCTD
HaACJICACTBCHHAA N MYTAallUOHHYIO U3MCHYUBOCTD. I[a}o”[ oInpeaeICHUe HACJICACTBCHH
HEHAacJIeZICTBeHHAs ITo3HaKOMHTB ¢ MyTallMsSIMU U | ©3MEHYHBOCTH, as u
MyrtannonHas u MyTareHHBIMH (PaKTOpamH. KJIacCU(GUIUPYIOT HEHACJIEJICTBE
KOMOWHATHUBHAs BH/IbI U3MEHYMBOCTH H HHas
N3MEHYUBOCTD. BBISBISIOT UX BI/IpTyaJ'ILHaﬂ

0COOEHHOCTH IKoJa
Kupuna u
Medomaus

Tema 3.17. I'eHeTHKa ¥ 310pOBBE UenoBeKka (2 yac)

58 1 | I'eneruka u 300pOBBE CdhopmupoBats 3HaHUS O 3HaKOMATCS C I'enetuka n
YeloBeKa 3HaYeHNE TeHETHKH IS HACJIE/ICTBEHHBIMHU 3II0pPOBBE

MeaunuHbl. [To3HaKOMHUTS C 3a00JICBaHUSIMH YeoBeKa

BIMSIHUEM MYTareHOB Ha YyenoBeKka U MeToJaMu | Bupryanbnas

OpTaHH3M. WX IPO(PIITIAKTUKA K0T
Kupunna u
Medoaus

59 2 | I'enetuka u 370pOBBE ITo3HAaKOMUTE C 3HaKoMsITCS C I'enetuka u
YeloBeKa HACJIE/ICTBEHHBIMH OOJIE3HAMHU | HACIEACTBEHHBIMU 3II0pPOBBE
Hacnencrsennsie YyeJloBeKa, UX MPUYUHAMU U 3200JICBaHUSIMH YyeJloBeKa
OosesHy, TCHHBIE MPOPUIAKTHKOH. 4yelnoBeKka U Metojamu | BupryanbHas
XPOMOCOMHEIE. WX IPOPHITAKTUKA I E

Kupunna u
Medonus

Tema 3.18. Cenekiyisi: OCHOBHBIC METOJIbI U JIOCTHOKEHMSI (24ac)

60 1 | Cenexmusi: OCHOBHBIE W3y4nTh OCHOBBI CENEKITHIH: OnpenensroT Cenexiust
METO/TBI U TOCTIDKEHUS METOJIBI ¥ TOCTIDKEHUS. CEJICKIINIO KaK HayKy, OCHOBHBIE

BBISIBJISIFOT METOMBI U
ee 3HaYCHHUE IS JTOCTHKEHHUSI
YeIoBeKa, TAI0T BuptryanpHas
OTIpesieNIeHHsI COpTa, HIKoJIa
MOPOIBI M LITAMMA, Kupunna u
Medonus

61 2 | Cenekuus: OCHOBHBIC CdopmupoBath 3HaHUS O 3HAKOMSITCS Cenexmust

METOJIbI U TOCTIKEHUS LEHTpax MHOT000pa3us u C IIEHTpaMH OCHOBHBIE
MIPOUCXOXKICHUS KyJIbTYPHBIX IIPOUCX 0K ICHUS METO/TBI U
pactenuii. [losHakoMuTh € KYJIbTYPHBIX JTIOCTHKESHHSI
OCHOBHBIMU METOJaMHU pacreHuii u ponsto H. | BupryanbHas
CEJISKIINU: THOPHIN3aIINH, . BaBunosa B IKoJIa
HCKYCCTBEHHBIM OTOOPOM. pa3BUTHHU Kupwna u

TeHETHKH U cenekimy, | Medoauns

OIHCHIBAIOT OCHOBHbIE | O0opynoBaHu

METObI CEIEKIIUN e HNILLK.*
Mudposas
JabopaTopus

Tema 3. 19. bruoTexHoNOrUs: TOCTHKEHHS U MEPCIIEKTHBHI pa3BuThs. (14ac)

62 1 | buorexHonorus: [To3nakomuts ¢ Hatot onpenenenue DIEKTPOHHOE
NOCTH)KEHUS U OHMOTEXHOJIOTHEH T€HHOM OMOTEXHOJIOTUH, y4ueOHOe
MEPCIEKTUBEI Pa3BUTHSI. WHXEHEPUEH: TOCTHKEHUAMU U | 3HAKOMSITCS W3JIaHue
I'ennas nmxenepusi. MEePCIEeKTUBAMH Pa3BUTHUSI. C ee pazJenamu u «O6mas

OCHOBHBIMU ouonorus
HaTpaBJICHUSIMA

ee pa3BUTHUS, a TAKXKE C
THYECKHUMU

ACIICKTaMH Pa3BUTHS
OMOTEXHOJIOT U




HToro

62 yaca

‘ Pe3eps (8 uac)

Hcnoab3oBanue o6opynoBanus «lIkoJbHOro KBAHTOPHYMa» MO Mepe NOCTYIJIeHus . ™

5.KpuTepun oleHUBAHMS VUYALIKMXCS 10 NpeIMETY

DOpMBI KOHTPOJIS

Kpurepun onennBanus

TEeKyLIeH
YCIIEBaEMOCTH
ydalmxcs
Texymee MumakoBa B.H. buonorus. 10 xi.: meromuueckoe mocobue Kk yueOHuky M.b
TECTHPOBaHHE AradoHOBOH, B.1.CuBormnazosa « buomnorus», 1 0kacc. Enunsrii
l'ocynapcTBennbiii Ok3amMeH  buonorus: THNOBBIE 3K3aMEHAIIMOHHBIE BAPHAHTHI:
30 BapumantoB / mon pen. B.C.PoxnmoBa — M, M3pmatensctBo «HarmumonansHOe
obpazoBanuey, GUIIN.
Texymee 5 3a7aHui B TECTE, COOTBETCTBEHHO KOJIUYECTBO IIPABWIBHO PEIIEHHBIX 3alaHUM B
TECTUPOBAHUE TECTE OIpPEAETSET OLUECHKY.
Temaruueckoe 10 3amanuii B Tecte.
TECTUPOBAHHE 80-100% — omenka «5»

60-80% — oueHka «4»
40-60% — onenka «3»
Memnee 40% — omieHka «2»

Kputepun n
HOPMBI OLICHKH
3HAHMIA M yMeHM
odyvyaroumuxcst
3a MpaKTHYecKHe
U J1adopaTopHbIe
padoThbl

Ouenka «5» cTaBUTCS, €CJIHU:
1. TlpaBuJIBHO CaMOCTOSTEIBHO OINPEIACSNISICT IENb JIAHHBIX Pa0OT; BHIMOIHSICT
paboTy B MOTHOM 00BEME C COOINIOJICHHEM HEOOXOIMMOW TOCIEeIOBATEILHOCTH
MPOBEJICHHS OTIBITOB, M3MEpEeHUH.
2. CaMOCTOSITENIbHO, PAIMOHAILHO BHIOMPAET W TOTOBHUT IS BBITIOJIHCHUS
paboT HeoOxouMoe O0OpyAOBaHWE; IMPOBOAWUT JAHHBIE PabOTHl B YCIOBHSX,
00ecreYnBarIInX MOTydYeHne Han0oJee TOYHBIX Pe3yJIbTaTOB.
3. 'paMOTHO, JIOTUYHO OMHMCHIBAET XOJ| MPaKTHUECKUX (J1abopaTOpHBIX) padoT,
MPaBWILHO (DOPMYJIUPYET BBIBOJBI; TOYHO M aKKypPaTHO BBIMOJIHAET BCE 3aIlUCH,
TaOJIUIIBI, PUCYHKH, YePTEXH, TPAPUKH, BHIYUCICHHS.
4. TlposiBisieT OpTraHU3AIMOHHO-TPYAOBBIC YMEHHS: TOMICPKHUBACT UHUCTOTY
pabouero Mecra, MOPSIOK  HAa CTOJIE, DKOHOMHO pacxXoJyeT MaTepHabl,
co0JIro1aeT npaBuiia TEXHUKH 0€30IMaCHOCTH TIPH BHITIOJIHEHUH padoT.

OueHnka «4» cTaBUTCH, €CJIM YUYCHHK:
1. BoimonHsieT mpakTUYecKyr  (Ja0opaTopHylo) paboTy  IOJHOCTBIO B
COOTBETCTBHM C TPEOOBAaHMSAMH TIPH OILIEHWBAHUHM pPE3yJbTaTOB Ha «5», HO
JIOITyCKaeT B BBIYMCICHUSIX, U3MEPEHUAX JBAa — TPH HEAOYETa WIN OJHY
HErpyOyIo OIIMOKY M OAMH HEAOUET.
2. Ilpu odopmienun paboT IomycKaeT HETOYHOCTH B OMMCAHUM XOJa JIeHCTBUH;
JleJIaeT HETIOTHBIC BEIBOIBI TIPH 000OIICHHH.

Onenka «3» craBuTcs, €cJIM YYCHHUK:
1. IlpaBuibHO BBINONHAET paboTy He MeHee, yeM Ha 50%, omHako 0O0BEM
BBITIOJTHEHHOM YaCTH TakKOB, YTO TIO3BOJISIET MOJNYYUTh BEpPHBIE DPE3YyIbTAThl U
CZeNaTh BBIBOJBI I0 OCHOBHBIM, MPUHIIMITMATBHBIM BOKHBIM 331a4aM PaOOTEHI.
2. Ilonbupaer oOopyaoBaHKe, MaTepHal, HAYMHAET pabOTy C IOMOIIBIO YUUTENS;
WM B XOJIE IPOBEICHUS W3MEPCHUM, BBIYUCIICHUA, HAOIIOACHUIN JOITyCKaeT
OmMOKH, HETOYHO JOPMYIUPYET BHIBOJIBI, O0OOIICHHSI.




3. IIpoBoauT paboTy B HEpALMOHAIBHBIX YCIOBHUAX, YTO MPUBOJIUT K MOTYYEHUIO
pe3yIabTaTOB ¢ OONBINUME MOTPEIIHOCTSAMH;, WIA B OTYETE JIOMyCcKaeT B OOIeH
CJIO’)KHOCTH He 0ojiee ABYX OIIMOOK (B 3alHCSAX YUCEN, Pe3yJbTaTOB M3MEPEHUH,
BBIYUCIICHUH, COCTABICHUM TpaKOB, TaOIUI, CXEM U T.1.), HE UMEIOLUINX IS
JAHHOW pabOThl MPUHIMITHAIBLHOTO 3HAYEHUS, HO TOBJIMSBIIMX Ha PE3YJbTaT
BBIMOJTHEHHSI.
4. JlomyckaeT rpyOyio ommMOKY B XOJ€ BBINIOJHEHHsI PaOOTHL: B OOBSCHCHUH, B
odopMIIeHNH, B COONIOJCHUN MPAaBUI TEXHUKH OE30MaCHOCTH, KOTOPYIO YUYEHHUK
UCTIPABJISET IO TPEOOBAHHIO YUUTEIS.

OneHka «2» cTaBUTCH, €CJIH YIYCHHUK:
1. He ompenmenser caMOCTOSTENBHO LENb pPadOTBHl, HE MOXKET 0e3 MOMOIIH
YYUTENs] MOJIrOTOBUTh COOTBETCTBYIOIEE 00OPYIOBAaHKE; BHITIOIHACT PaboOTy He
MOJTHOCTBIO, U O0BEM BBITIOIHEHHON YacTH HE TMO3BOJIACT CHENaTh MPAaBUIIBHBIC
BBIBOJIBI.
2. JlomyckaeT nBe U Oonee rpyOble OMIMOKU B XOJie PabOT, KOTOPhIE HE MOXKET
UCTIPaBUTH MO TPEOOBAHHIO TIE/Iarora; WK MPOU3BOJUT U3MEPEHHUS, BHIYHUCICHUS,
HaOJII0JICHUS] HEBEPHO.

Kpurtepun "
HOPMBI OLICHKH
3HAHMH M YMeEHHUil
odyyapumuxcss 3a
Ha0J1I01eHUeM
00bEeKTOB

OueHKa «5» CTaBUTCS, €CJIU YUYEHUK:

1. [IpaBuIbHO MPOBOANT HAOIIOACHHE TIO 3aJAHUIO YIUTEIIS.

2. Beigensier cyniecTBEHHbIC TMPH3HAKA Yy HaAOII0aeMOro OO0beKTa,
nporecca.

3. 'pamoTHO, IOTHYHO OGOPMIISIET PE3yNbTAThl CBOWX HAOMIOACHUM,
JeaaeT 000OIICHHUS, BBIBOIBI.

OneHka  «4» CTaBUTCS, €CITU YUCHUK:

1. IlpaBWIbHO TPOBOJUT HAOIIOIEHHE 10 3aIaHUI0 YUUTETIS.

2. JlommyckaeT HETOYHOCTH B XOJle¢ HAOJIOACHWI: TIPU BBIJICICHUH
CYIIECTBCHHBIX MPHU3HAKOB Yy Ha0tojaeMoro oObeKTa, MpoIecca Ha3bIBacT
BTOPOCTETICHHEIE.

3. HebpexxHo mimm HeTO9HO 0OpMITSIET PE3YIbTaThl HAOOICHHHA.

OneHka «3» CTaBUTCS, €CIIU YYCHUK:
1. JdomyckaeT oJiHy-/Be rpyOble ONIMOKU WJIM HETOYHOCTH B MPOBEICHUH
HAOJIIOJICHUI 110 3aJIJaHUI0 YUUTEJIS.
2. 1lpu BblIeNEeHUH CYLIECTBEHHbBIX IPU3HAKOB y HA0II0AaeMOro 00beKTa,
npoliecca Ha3bIBaeT JIMIIb HEKOTOPBIE U3 HUX.
3. Jomyckaer onmHy-iBe TpyOble OMHMOKKM B O(QOPMIIEHHH pPE3yJbTaToOB,
HAOJIFOIEHUI U BHIBOJIOB.
OrneHka «2» CTaBUTCS, €CIIU YYCHUK:
1.lonyckaeT Tpu-4eThipe TpyOble OMIMOKH B MPOBEICHIH HAOIIOICHHH 10
3aJ]aHUI0 YUHUTEIS.
2. HempaBuibHO BbIIEINISET IPU3HAKN HAOJII0JaeMOro 00bEKTa, Ipolecca.
3. Jlomyckaer Tpu-4eTbipe rpyOble OMMOKN B OQOPMIIEHUH PE3YIhTATOB
HAOJIFOIEHUI U BHIBOJIOB.

[Mpumeuanue. OILEHKH C aHAJIM30M YMEHUH M HABBIKOB IPOBOAMTH HAOJIOACHMUS
JIOBOJIATCS 10 CBEJIEHUS YUalllMXCA, KaK TIPaBUiIo, Ha MOCIEAYIOIIEM YPOKE, MOCIE
cIa4yd OTYETA.

Coo01ienue,
TBOPYECKUI IPOEKT

Ouenka «5» - riryOOKHi, CAMOCTOSITETIBHBIHN, C IPUBICYEHUEM JIOTIOTHUTEIBHOTO
MaTepuraia U IpOsIBICHNEM THOKOCTH MBIIUIEHUS OTBET YUCHHKA;

Ouenka «4» - MpuBJIeYEHNE JOTOIHUTENIEHOTO MaTepraia, HEyBepEeHHBIN OTBET;
Ouenka «3» - BbIIONHEHa paboTa B MTMCBMEHHOM BHUJIE, OTCYTCTBHE OTBETA, MIPU
3TOM OTBETHI Ha JIONIOJTHHUTEIHHBIE BOIIPOCHL;

Ouenka «2» - TOJHOE OTCYTCTBHE PabOTEHI.




CooO1ienue 1o Kputepuu onienuBanus:

TeMe MakcumanpHOe K0J1.-BO 6amioB — 60 u Oonee
(c 60 — 50 6ammoB — oreHKa «5»
MYJIbTUMEIUUHBIM 49 - 30 bayutoB — onieHKa «4»
conpoBoxaeHueMm). | 29 - 20 GaIoB — OIEHKA «3»
Ne | Kputepuu orieHMBaHHs IPOEKTa 10 OMOJIOrHN Kon-Bo
6amioB
| 3ammTa npoekTa. BeicTyIieHne 40
3HaHue MaTepuala 10
Jloruka u mocnenoBaTeIbHOCT COJIEPKAHUS BBICTYIUICHUS 5
OOBEKTUBHOCTH U JOCTOBEPHOCTH PACCYKIACHUH. 5
O¢ddexTuBHOCTS peun (YBEPEHHOCTh, APTHCTU3M, 10
YBIIEYEHHOCTD) 5
Co0nroieHre yCTaHOBJICHHBIX BPEMEHHBIX PaMOK 5
OO6mieHne ¢ aymuTOpuel (OTBETHI HA BOIPOCHI)
Il | KommbloTepHast mpe3eHTanus 20
XynoxecTBeHHOE opopmiieHue (moadop mpudra u GpoHa, 5
pasMep U 1BeT, YNTadeNbHOCTh TekcTa). Opdorpadus.
YMepeHHOE KOIHYECTBO TEKCTa Y MEPEHHOCTD AP (EKTOB.
PaznooOpa3ue u OpUrHHAIBHOCTH CIIAMI0B 5
CornacoBaHHOCTb BBICTYIUIEHUS C ITOATOTOBIEHHON 10
Npe3eHTalren
Il | YMmenue 3amaBaTh BOIIPOCH (IOTOTHUTEILHEBIC OAJIIBI)
Benenue pabounx OnenuBaetcs B cOOTBETCTBHH ¢ [lonoxeHueM o enuHOM opdorpaguyeckom
TeTpajei pexume B MBOY «3ymmnosckas COLL»

6.0nucanue MaTepuaJabHO-TeXHHYECKOI0 U YUeOHO-MeToAnYecKoro odecneyenus Padoueii
nporpammsbl. MugopMannoHHO-KOMMYHHKALMOHHbIE CPEACTBA 00y4eHHusl

MynbTUMETUIHHBIA KOMITBIOTED (C TAKeTOM MPUKIAHBIX POrpaMM, rpaduvdecKoi orneparmoHHON
CHUCTEMOM, IPUBOJIOM JJIsI YTSHHUSI/3aITUCH KOMITAKT-IMCKOB, ayIHO-BUICO BXOJIaMH/ BBIXOJaMH,
AKyCTUYECKUMH KOJIOHKAMH, MUKPO(OHOM M HayITHUKAMU M BO3MOKHOCTBIO BbIX0Ja B IHTEpHET).
OKCIO3ULMOHHBIA SKpaH.

WHTepaKkTHBHAS/SIEKTPOHHAS JOCKA.

KonupoBanbhblit anmapar.

MULTIMEDIA - momneprixa kypea «brororvist. XKuoit oprarramy JladopatopHbii nipakmikym. brionorist 6-11 xiace
(yueOHoe aekTpoHHOe H3ianue), Pecyonukanckuii mynpTiuMenua nentp, 2010buonors 9 xiace. Oormast
ounarorvis.  MyJsTUMEIMAHOS TPHTIOKESHHE K YUeOHHKY (3JIEKTpOHHOE yueOHoe usnanue), Jpoda, ®usukon, 2006
Nureprer-pecypcbLBUBJIMOTEKA 2JIEKTPOHHBIX HATJIAAHBIX

[IOCOBUUITIOAIOTOBKA K EI'D IO BUOJIOTUUJIETCKA S SHIIUKJIONEUS (Kupunna u
Medoaust)PETIETUTOP — BUOJIOTUA Pabouas nporpamma k nuaun YMK B.M. CuBornazosa
cocTtaBiieHa Ha ocHOBe [Iporpammer cpennero obpazoBanus o ouonoruu 10-11 knaccoB 6a30BEIi
ypoBeHb aBTOpoB / U. b. AradoHoBa,

H.B. baouues, B. U. CuBornazor. — M. : [lpoda, 2019. — 148 ¢ -

VYpoxu 6nonoruun KMM. Yenosek. 8 kiacc.- BupTyasibHas mkoia Kupumia u Medoaus.-M.,2010.
Peasmzanusi 00pa3oBaTe/IbHBIX NPOrPaMM IO OHOJIOTMH € MCIOJIB30BAHHEM 000Py10BaHNS
aeTckoro Texnonapka «llIkoabHblil KBaHTOPUYM» 5-9 Kiaaccbl. MeToguueckoe mocooue.
Mocksa,2021. B.B. Byciakos, A.B. IIbineeB

Mopenn, ckeneTbl, TA0JIHIBI, MYJISKH, BJAKHbIe MPeNapaThbl: CepAle B pa3pese, MO3T B pa3pese,
rina3. Habop tabmuil mo aHaTOMUH.

Oo6opynoBanue T.P.* : Iludpposas (komnbloTepHasi) 1adopatopusi IIporpamMHoe o0ecreueHue
Releon Lite (ITO Releon MyasTuaaTunk ,MoHoaaT4mk). PerucrpaTop JaHHBIX 3JIEKTPOHHOE
YCTPOICTBO (MHTEPAKTUBHAS JOCKA, IEPCOHATbHBIH KOMIBIOTEP, HOYTOYK, IUIAHILET, MOOMIbHBII
TeaedoH) noaaep:xxkuBaomue padory IO Releon.




7.JIACT KOPPEKIIUU PABOYE ITIPOI'PAMMBI

No mpukasa qupekTopa IMIKOJbl. Ha | Buj koppeknnu ( COBMEIICHHE, Homepa u TeMbl ypoKOB,
OCHOBE KOTOPOI'O BHECEHBI HCIIOJIb30BAaHUE Pe3epBa) KOTOPBIE TIOJIBEPIIIUCH
W3MEHEHUS B pab0vyI0 IPOrpaMmy KOPPEKIIUU




