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Pa6ouas nporpamma
no yyeOHoMy npeamety «buosnorus» B 10 kiacce
Ha 2023-2024 yueGHbI#i rof

CocTaBneHa Ha OCHOBE @BTOPCKOM [POTrPAMMBIL:
Aradonosa U.b. Buosnorus. 10 k1. [Iporpammst:
yuebHo-MeToanueckoe nocodue/ .6 Aradonosa

H.B. ba6uues, B.1.Cusornazos.-M: [Ipo¢a,.2019.-

148. [Tporpamma k iuann YMK 1o Guosoruu
B.U. Cusornasosa. 10 knacc. bazoBblit ypoBeHb.
Peanusanus o6pa3oBare/ibHbIX NPOrPaMM 10
OGHOJIOTHH ¢ HCIOIb30BAHHEM 000Py/10BAHUS
aerckoro TexHonapka «llIkoabHbI
KBaHTOpuyM» 10—11 Kaaces! yriry6aeHHbIH
yposenbB. B. Byciakos A. B. [Ibinees A. B.
Mepunes

CocTaBuTeNb!
Ckomopoxosa JI.B.,
yuuTesns duonoruu

BbICLIEH KBaTH(QUKALMOHHOM KaTeropun

. bopoBuxa 2023




1.IlosicHuTeILHASA 3aIHCKA:

HaszBanue, aBtOp
U ToA U3JaHHs
aBTOPCKOM
yaeOHOU
nporpamMmbl,  Ha
OCHOBE KOTOpPOi1
pa3zpaboTana
Pabouas
nporpamma

buonorusg: 10 xmacc.

Pabouas nporpamma k nunuu YMK B.U. CuBornasosa
cocrtapiieHa Ha ocHOBe IIporpamMmel cpenHero o6pazoBaHus IO OMOJIOTUU
10-11 kmaccos 6a3oBbIii  ypoBeHb aBTOpoB / U. b. AradoHnona,

H.B. babuue, B. . CuBormazoB. — M. : [lpoda, 2019. — 148 c -
Peanm3anusi 06pa3oBaTe/IbHBIX MPOrPaMM MO OHOJIOTHH € HCHOJb30BAHHEM
ob0opynoBaHusi Aerckoro texHomapka «llkonapHblii kBanTOpHyM» 10—11
Kjaccpl yrayOiaeHHslii ypoBenb B. B. BbyciakoB A. B. IlvineeB A. B.

MepmmmeBMockBa, 2021

Lemn ganHOM
IPOTPaMMBI
00yJeHus B
obnactu
dhopMHUpOBaHHS
CHCTEMEI 3HAHHIA,
YMEHUH.

OcHOBHasi 1enb Kypca — MO3HAKOMUTH MIKOJIBHHKA C COBPEMEHHBIMU
NPEJCTAaBICHUAMU OMOJOTHMHM M JaTh (yHJAaMEHTaJbHOE OHOJIOTHYECKOe
0o0pa3oBaHuE, OPUCHTUPOBAHHOE HA IOATOTOBKY BBIIYCKHHKA CpeIHEH
MIKOJBl K TOCTYIUIGHWIO B BBICHIME YYEOHBIC 3aBEICHUS Pa3IHMYHOIO
npoduis. Bmecte ¢ Tem comepkaHue Kypca OHMOJOTMH COOTBETCTBYET
COLMAIBHBIM TPeOOBaHMSAM, NPEABABISEMBIM K OOpa30BaHHMIO BOOOIIE, U
HAIpaBJIeHO Ha COLMAIN3AIMIO YYAIIUXCS, UX MPHOOLICHUE K KYJIbTYPHBIM
IICHHOCTSIM, ()OPMHPOBAHHE HKOJOTMYECKOTO CO3HAHUS, OBJIAJCHUE
y4eOHO-TI03HABATEIIFHBIMH M [IEHHOCTHO-CMBICJIOBBIMU KOMIETEHIHSMH,
JOCTH)KEHUE TMPEIMETHBIX, JINYHOCTHBIX M METAlpeIMETHBIX PE3y/IbTaTOB
0o0yueHusl.

3amaun JaHHOM
IPOrPaMMBI
00yJeHus B
obnactu
(dbopMupoBaHUs
CUCTEMBbI 3HAHUH,
YMECHHM.

Cpennee (monHOE) oOmiee oOpa3oBaHWE KaK 3aKIIOYHTENbHAS CTYNEHb OOIIEro
oOpa3zoBaHus Ha 6a30BOM YPOBHE HAIIPABIICHO HA PEaTU3aIIHIO ABYX 3a7a4:

1) oOmieoOpa3zoBaTenbHOM (3aBepilieHUe 001e00pa3oBaTEIbHON MOJATOTOBKH B
cootBeTcTBUM C ®DenepanbHbiM 3akoHOM «O0 oOpasoBanuu B Poccuiickoit
Denepanymy);

2) cneuuanbHON (TpeanpodeccuoHanbHOE 00pa30BaHHE M IPEEMCTBEHHOCTh
obmrero u mpodeccruoHabHOTO 00pa3zoBanus). [Ipu 3TOM CTaHAApPTHI BTOPOTO
MOKOJICHUS TIPEyCMATPUBAIOT TPU OCHOBHBIC IEJIM CPeAHEro (MOJIHOr0) 00IIero

o0Opa3oBaHHUS:

- hopMHUpOBaHHE LIETOCTHOTO MPEACTABICHUS O MHPE;

- mpuoOpeTeHHe OIblTa Pa3sHOOOpa3sHOW JeATeNbHOCTH (IPEXKAE  BCEro
NI03HABATEIILHOM);

- IOJITOTOBKA K OCYIIECTBIEHHIO OCO3HAHHOTO BEIOOpa WHANBUAYATBEHON
o0pa3oBaTeabHON W/WIK POQPECCUOHAILHON TPACKTOPUH

Henn u 3agaun TP Co3znanne «IllkoabHOro kBantopuyma» Ha 6ase
001eo0pa3oBaTe/IbHOI OPraHU3aluy NPeAIoJaraeT uCnoJab30BaHue
npuodperaeMoro 000pyA0BaHus, CPeCTB 00yUeHHUs] U BOCIUTAHNUSA /151
yIi1y0JIeHHOr0 0CBOEHHsI OCHOBHBIX 00pa30BaTeIbHBIX POrpaMM OCHOBHOI'O
0011ero 1 cpeHero 001ero 00pa3oBaHusi, BHEYPOUHOIl 1esITeJILHOCTH,
NMPOrpamMM AONOJHUTEJIHLHOT0 00pa30BaHus, B TOM YHcJe eCTeCTBEHHO-
HAY4YHOI M TeXHNYecKOl HanmpaBJeHHOCTel. 3agayamMu AeTCKOIo
TexHonapka « KBaHTOpHYM» SIBJISIIOTCS: peau3anusi OCHOBHBIX
001meodpa3zoBaTeIbHBIX MPOrPaMM MO Y4eOHbIM NpeMeTaMecTeCTBEHHO-
HAY4YHOIl HANPaBJIEHHOCTH, B TOM YHcJje B PpAMKaxX BHEYPOUHOH
AeATEeJbHOCTH 00yUalOIIHUXCH; pa3padoTKa U pean3anus pa3HOYPOBHEBBIX
AONMOJIHUTEJIBHBIX 00111e00pa30BaTEIbHBIXIIPOTPAMM €CTEeCTBEHHO-HAYYHOM
HANPaBJIEeHHOCTH, 2 TAK)Ke HHBIX MPOrPaMM, B TOM YHcJie B KAHUKYJISIPHBIH
NepHuoj; BOBJIeYeHHe 00yJaloIIUXCsl M MeJarorn4ecKuX padOTHUKOB B
MPOEKTHYIO JeSITeJIbHOCTh; OPraHU3alusl BHEY4eOHOMH NeATeTbHOCTH B
KAHUKYJSIPHBIA Nepuo, pa3padoTka U peanu3anus cCOOTBETCTBYIOIINX
00pa3oBaTeJbHBIX NPOrPaMM, B TOM YHcJIe JIs Jiarepeii, OpraHu3oBaHHBIX
00pa3oBaTeJbHBIMU OPrAaHU3ANUSAMHI B KAHUKYJISIPHBIN NePHOJ;TOBbIICHHE
Nnpo¢ecCHOHAIBHOI0 MACTEPCTBA NMeAArOrHYeCKNX PA0OTHHKOB 1ETCKOI0




TexHonmapka «KBaHTopuym», peajM3ylOIIMX OCHOBHbIE W JOMOJHUTEIbHbIE
0011e00pa3oBaTebHbIE POrPAMMBbI

YyeOHo- YueOHO-MeTOIMUECKOE oO0ecmeueHne yd4eOHOro mporecca TpeaycMaTpruBaeT
METOMYESCKHIA ucnonb3oBanne Y MK (yueOHO-METOANYECKHX KOMIUIEKTOB) CEpUU K yueOHHUKaM
KOMILIEKT. muann YMK B. U. CupormaszoBa mma 10—I11 xmaccoB M paccuMTaHbl Ha
npenoaBanue OMoJOruu Ha 6a30BOM ypoBHE (2 Yaca B HEJIEIIO)
. B. Aradonora, H. B. babuues, B. U. Cuornazos.
Y4eOHO-METOANYECKHI KOMIUICKT:
B. .1 CuBornazos u ap. O6mas 6monorus. 10-11 kirace (yaeOHUK)
B. .1 CuBornazos u ap. buonorus. Pabogas rerpans. 10 kmace
B. .M. CuBornazos u np. buosnorus. Metoauueckoe nocodue
Peanu3anus 006pa3oBaTe/IbHBIX MPOrPaMM MO OHOJIOTMH € MCMOJIb30BAHHEM
o0opyaoBaHus AeTckoro rexnonapka «lkoabHblii kBanTOpuym» 10—11
KJacchbl yriyosaennslii yposens B. B. Bycaaxos A. B. IlsineeB A. B.
MepmmeBMockBa, 2021
KomnuyectBo KosinyecTBO y4eOHBIX YACOB, HA KOTOPOE PACCUUTAHO U3ydeHHe Kypca — 70
y‘le6HBIX 4acoB, JacoB 2 yaca B HEIENIO), U3 HUX:
Ha KOTOpoe
paccYuTaHo Ne TembI HasBanue Tembl Komauectpo | KomuiecTso
W3ydeHHe 4acOB n1a00paTOPHBIX
u
HpeaMeTd, Kyped, MPAKTHYECKUX
B TOM YHCIIE
TEMATUYECKOE BBeenue 1
pacupeneneHue
YACOB U Paznen 1. buonorus kak Hayka. Metonpl HayyHoro no3Hanus (3 gac)

KOJIMYECTBO YacoB
US| TIPOBE/ICHUS
KOHTPOJIbHBIX,
71a00paTOpPHBIX,
PaKTUYECKUX
pador.

11 Kpatkas ucropus pazButis 1
ononoruu. Cucrema

OHMOJIOTHYECKHX HAYK.

12 CymHocTb U cBOMCTBa kuBoro. | 1

13 YpoBHU oOpraHuzanuM KUBOM | 1
MaTepu. MeTo bl OHOJIOTHH.

Bcero 3

Paznen 2. Knetka (184ac)

21 HUctopust  um3yueHust  kierku. | 1
Krnetounas Teopusi.
2.2 XUMUYECKHUH COCTaB KIIETKU
23 Heopraanueckue BemiecTBa 2
KJICTKH
24 Opranunueckue BemiecTra. | 1
OO6mras XapaKTePUCTHKA.
JInnnapl.
25 Oprannueckue BemiecTra. | 2
VrneBonsl. benku.
2.6 Oprannueckue BemiecTra. | 2
HyxiienHOBBIE KHCIIOTHI.
2.7 DykapuoTHyecKas KieTka. | 3 2
Huronnasma. OpraHouasl.
2.8 Kierounoe simpo. XpoMocoMbl. | 1
29 [TpokaproTryecKasi KJIeTKa. 1 1
2.10 Peanuzanus  HacnenCcTBEHHOU

nHpOpMaIY B KIETKE




211 Bupycot 1

Bceero 18

Paznen 3. Opranmsm (40 gac)

3.1. Opranusm — equHOE 1LeJoe. 1
MHoroo0pa3sue JKHBBIX
OpraHu3MoB

3.2 OOMeH BemecTB u MpeBpamieHne | 3
SHEPTUH. DHEPTeTHUCCKAN
00OMeH.

3.3. [Inactuveckuii oOOMeH. 3
DOTOCUHTES.

3.4 Henenue knetku. MuTos. 2 1

35 Pasmuoxenue: Gecrionoe u 2
MI0JIOBOE

3.6 O06pa3oBaHuE MOJIOBBIX KIETOK. | 2
Melios.

3.7 OnrotoTBOpEHUE.

3.8 NnauBuayanpHOE pa3BUTHE
OpraHu3MoB

3.9 OHTOreHe3 YenoBeka. 2
PenpoiyKTUBHOE 310POBBE.

3.10 I'enernka — Hayka o 1
3aKOHOMEPHOCTSX

HACJIEACTBEHHOCTH U
n3MeHYnBOCTH. . Mennens-
OCHOBOIIOJIO)KHUK T€HETHKH.

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

3.12 3aKOHOMEPHOCTH 3 2
HacyiefioBaHus. JlurudpunHoe
CKpelMBaHKe.

3.13 XpoMocoMHast TEOpHs 2 1
HACJIE[ICTBEHHOCTH.

3.14 CoBpeMeHHBIC TIPEICTABICHUS O | 2
reHe 1 T€HOME.

3.15 I'enernka mosma. 3

3.16 N3MeHUnBOCTE: HaclIeACTBEHHAS | 2
W HEHACJIEACTBEHHAs

3.17 I'eneTnka 1 3710pOBbE YETIOBEKA.

3.18 Ceneknusa: OCHOBHBIE METOABI U
JIOCTKEHUS

3.19 buorexnonorus: noctmwkennss u | 1
MEPCIIEKTUBBI PA3BUTHUS

Bceero 40

Hroro 62+84 pe3seps

JlabopaTopHO-paKkTHYeCKHE PadOTHI.
Paspnen 2. Kierka
JlaGoparopnast pabota p Nel OpraHousasl KJIeTKH
JlabGopaTtopHast paborta Ne2. IIpuroToBJICHHE U OMMMCAHNE MUKPOIIPEIIapaTOB




KJIETOK PacCTCHUHN
JlabGopaTtopHast pabota Ne3 M3ydeHne KJIeTOK OaKTepHil Ha TOTOBBIX
MUKPOIIPENapaToB

Pazoen 3. Opzanuzm
Jlaboparopuast pabota;Ne4 m3ydeHme MHTO3a B KIETKAaX KOpEIIKa JTyKa.
Jlaboparophast paGota;Ne5 Perienue 3aa4 Ha MOHOTHOPHIHOE CKPEIIUBAHUE
[TpakTuueckas padora Nely Penienue 3a1ad Ha MOHOTHOPHTHOE CKPEIIUBAHUE
JlaGopaTopHast padotaNe5 Pemienme 3amad Ha TUTHOPHUIHOE CKPEITHBAHHC
[TpakTuueckas padoraNe2 PerieHue 3a1a4y Ha JUTHOPUAHOE CKPEITUBAHKE
JlaGoparophas pabota Ne6 Pemenne 3amau Ha CeMICHHOE HACIeJOBaHUE
MIPU3HAKOB
JlaGopaTtopHast pabota Ne7 Perenue 3a1ad Ha CIIEIUICHHOE C TIOJIOM HAcJIeOBAHHE
MIPU3HAKOB
Jlaboparophuas padotaNe§ «3yuenne momnprUKannOHHON H3MEHIYUBOCTH Ha
MIPUMEPE PACTCHUI )».

TpebGoBanus k
YPOBHIO
MOJATOTOBKH
ydamnuxcs (Ha
OCHOBE CTaHAapTa
U aBTOPCKOU
MIPOTPaMMBI)

B cootBercTBHMM ¢ TpeboBanmsamMu DenepanbHOTO roCyJapCTBEHHOIO U
00pa3oBaTeIbHOr0 CTaHAapTa cpeaHero (MoJIHOro) oOIero oOpa3oBaHUS K
pe3ynbTaTaM OCBOEHIHSI OCHOBHON 00pa30oBaTeNbHON MPOrpaMMBI K OKOHYaHHEO 11
KJlacca y ydJauuxcsi HeoOXoauMo cOpMHUpPOBaTH MUPOBO33PEHHE, OTBEUArollee
COBPEMEHHOMY YPOBHIO  DPa3BHTHSl HayKd U OOLICCTBEHHOH  NpPaKTHKH,
00111e4eTIOBEYECKUM LIEHHOCTSAM U HJeajaM TI'PakIaHCKOro OOIIEecTBa; OCHOBBI
CaMOpPa3BUTUSI M CaMOBOCHHMTAHUS, HaBBIKU COTPYIHHYECTBA CO CBEPCTHHUKAMH,
JEThbMH  MJIAJIIETO BO3pacTa, B3POCIABIMH B 00pa30BaTENIbHOM, OOIIECTBEHHO
MOJIE3HOHN, y4eOHO-HMCCIeI0BATEILCKOM, MIPOEKTHOU U JpyTrux BHUJIAX
nesitebHOCTU. LIIKOMBHUKM MOJDKHBI  OCBOUTH — MEXKIIPEIMETHBIC IOHATHUS U
VHHUBEpCalbHbIC YUeOHbIE NEHCTBUS M HAYYUTHCS UX HCIOJIb30BaTh B yuyeOHOU U
MO3HABATENFHON JESITENBHOCTH, a TaKKe YMETh (OPMUPOBATh M PEaTH30BBIBATH
WHIUBUAYaJIbHBIE 00pa30BaTeIbHbIC TPACKTOPHU.

B npenmernoit obnactm Ha 0a30BOM ypoOBHE mpesmnoiaraercs (hopMHpOBaHUE
NpEJICTaBICHU O POoJiM U MecTe OHOJOrMM B COBPEMEHHON HaydHOW KapTHHE
MUpa;

[IOHUMaHKUE POJH Ouosoruu B (POPMHUPOBAaHHMU Kpyrozopa M (YHKIHOHAILHON
TPaMOTHOCTH 4YeJIOBeKa JUIsl pElICHUS TPAKTHUECKUX 3aj]iad; OBJIAJCHUE
OCHOBOIIOJAraroImyuMu IMOHATUAMU W MNPCACTABJICHUAMU O JKUBOM nmpupoae, €€
YPOBHEBOM OpraHU3alMy U SBOJIOLHH;

YBEPEHHOE M0JIb30BaHUE OMOJIOTNYECKON TEPMUHOJIOTHEH M CUMBOJIMKOI;
OBJIAJICHUC CHOCO6aMI/I BBISIBJICHHA MW OLCHKH aHTPOIIOTICHHBIX W3MEHEHUH B
npupozne; (opmupoBaHue yMEHHH OOBICHATH PE3yJAbTaThl OMOJOIMYECKHX
9KCIEPUMEHTOB, PEIIaTh AJIEMEHTapHbIe OMOJIOrHYECKUE 3a/1aUH.

B mpomecce wu3yueHHWs Kypca TakkKe OXHAAETCS JJOCTHKCHUE CIETYIOUINX
JIMYHOCTHBIX peSy.]]LTaTOB:

¢dopMupoBaHHE COOCTBEHHOH NO3MLUMM IO OTHOMIEHUIO K OHOJIOTMYecKOn
WHQOPMAITUH, TTOJTy4aeMOU U3 Pa3HBIX UCTOYHUKOB; TOTOBHOCTh M CIIOCOOHOCTH K
o0pa3oBaHHI0, B TOM 4YHCJIE CaMOOOpPa30BAHUIO, HA TPOTSHKCHWU BCEH JKU3HU;
OBJI/ICHUE OCHOBOIOJIAralOLIMMU TIOHATUSIMH M TIPEJICTABICHUSMH O YKHMBOM
NpUpose, ¢ YpOBHEBOW OpraHW3allid W SBOJIOLMH; YBEPEHHOE IOJb30BaHHUE
OMOJOTHMYECKON TEPMUHOJOTHEH W CHUMBOJMKON ; OBIageHHE Croco0amMu
BBISIBJICHHS M OLIGHKM aHTPONOTEHHBIX M3MEHEHHH B mpupoje; (popMupoBaHue
YMEHUI OOBSACHATH PE3yNbTaTbl OHOJIOIMYECKUX OSKCIHEPUMEHTOB, pELIaTh
dIIeMEHTapHbIC OMOJIOTHYECKHE 3a/1a4H.

MeTaHpeI{MeTHLIMI/I pe3yiibTaTaMu OCBOCHUA KypcCa OMOJIOTHH SIBJISIFOTCSL:
OBJIa/ICHUE COCTaBJISIIOIIMMHU MPOEKTHON M MCCIIEAOBATEIbCKON AEATENbHOCTH TI0
M3YYEHHUIO OOIIMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEH, CBOHCTBEHHBIX  KHBOH
NpUpoJie; YMEHHE CaMOCTOSTENIbHO ONpEAENSITh e W COCTaBJIATH IJIaHBI,
CIOCOOHOCTD CaMOCTOSITEJIbHO ~ OCYILIECTBISITh, KOHTPOJIHPOBAThH u
KOPPEKTHpOBaTh  y4yeOHYI0 M BHE Y4eOHyI0 (BKJIIOYasi B HELIKOJBHYIO)




JIESATEIILHOCTD, BBIOMPATh YCICIIHBIE CTPAaTETHMM B Pa3UYHBIX  CHTYaIlHsX;
YMEHHUE OCYIIECTBISATh CAMOCTOSTEIbHYI0  HH()OPMAIMOHHO-TIO3HABATEIHHYIO
JIeATEeILHOCTD, BKIIIOYasi YMEHHE OPHUEHTHUPOBATHCS B PA3IMYHBIX HCTOUYHHUKAX
uHGOPMAIUU , KPUTHYECKH OIICHHBATh M WHTEPIPETHPOBATH HH(OPMAIIHUIO,
MOTy4aeMYI0 U3 Pa3IMIHBIX HCTOYHUKOB.

Dopmbl
OpraHu3aluu
y4eOHOTO
mporecca.
DOopMBI TEKYILETO
KOHTPOJIs1 3HaHUI
yJanxcs
(Texymruit
KOHTPOJIb —
TEKYLIUH,
YETBEPTHOU U
MOJIYTOA0BOM
KOHTPOJIb,
MIPOMEXKYTOUHAS
aTTecTalus — UTOr
3a yueOHBIH Toj)

Opranusanus Y4e0HOro mpouecca no Kypey buosmorus. «OO01ias OHoIorus»
npearonaraeT cleayronme (GOpMbBI U UX COYCTaHHE: KOMOWHUPOBAHHBIN YPOK,
MPAKTHKYM, YPOKH TIOBTOPSHUS U KOHTPOJIS M3YYEHHOTO 110 TEME M KYPCY B IICJIOM.

®DopMBI  TEKyImero KOHTPOJIS 3HAHHW: TeCThl B pabOuYMX TeTpajsx,
CaMOCTOSTEIbHBIC PA0OTHI, (PPOHTANBHBIN U WHAUBH/YaTbHBIA OMPOC; OTYETHI 110
MPAaKTUYECKUM paboTaM; TBOpYECKUE 3ajaHus (3ammra pedepaToB U MPOCKTOB,
MOJCITHPOBAHHUE TIPOIIECCOB H OOBEKTOR).

MeToanyeckue acreKThl MpernoaaBaHusl Kypca OUoIorus

B pamkax mnpemomaBaHus Kypca — OWOJIOTHS MOTYT  OBITh OCBOCHBI H
3G (HEeKTUBHO  HCIIONB30BaHBI COBpEMEHHbIE  WH(POpPMAIMOHHBIE U
KOMMYHHKAIIMOHHBIE TEXHOJIOTUH (Ha 3JIEMEHTapHOM YPOBHE).

OueHoYHbIE
cpencta Paboueit
IIpOrpaMMbI

B. W. CuBornazos u ap. buonorus. Pabouas terpans. 10kmnacc (y yanrens)
MumrakoBa B.H. buonorns. 10 ki.: Meromudeckoe mocodbue k yueOHuWKY W.b.
AradonoBoii , B. 1. CuBornazoa «buonorus.» 10knacc.

2.11l1aHnpyeMble pe3VabTAThI

Tema 1.1.Kparkas ucropust pazsurus ouonoruu (1)

Mecto kypca «OOmast OHOJOTHsS» B CHUCTEME ECTECTBEHHO-HAYUHBIX NUCLUIUIMH, a TaKXKe Cpeau
Ouosornueckux Hayk. Llens um 3amaum Kypca. 3HaueHHE NpenMeTa JUisi NOHUMAaHUS €IMHCTBA BCETO
JKUBOTO, B3aMMOCBS3M Bcex uactedl Omocdepsr 3emun. Cucrema >xuBod npuponbl. LlapcTBa >xuBoi

MPUPOABL.

IIpeameTHbIE pe3ynbTaThl 00yUIEHHS

Vyamuecs 10JKHBI 3HATh:

omnpezeneHne OUOJIOTHUH KaK HAYKH;

OCHOBOIIOJIO)KHUKOB OMOJIOTMH KaK HayKH, OCHOBOIIOJIO’KHUKOB
HAaY4HOM (3amagHoi) MeIUIMHBL, aHATOMUH, (PU3HUOJIOTHH;
co3zaTeliel KIIETOYHOM TEOpUH;

cozjlaTesel COBPEMEHHOI'0 3BOJIIOLMOHHOIO YUEHHsI U 3Tallbl

€ro CTaHOBJICHU S,

KiIaccuGuKaImio OMOIOTHIECKUX HAYK.

VYuaiuecs 10KHbI YMETh:

OIICHUBATh BKJIAJ] OT/ICJIbHBIX YUCHBIX B PA3BUTHE OUOJIOTHH.
MeranpeaMeTHbIE pe3yabTaThl 00yYCHHS

VYuaiuecs 10KHbI YMETh:

pabotath ¢ y4eOHHKOM, COCTaBJIATH KOHCIEKT naparpada;
pa3pabaThiBaTh TUTAH-KOHCIICKT TEMbI, HCIIONIB3Ys Pa3HbIE HCTOYHUKH

UHQOPMAIIH;

TOTOBUTH YCTHBIE COOOIIEHHS U pedepaThl Ha 3a/IaHHYIO TEMY;
10JIb30BaThCs IOMCKOBBIMU crcTeMaMu MIHTepHeTa




Tema 1.2.CyImHOCTS XU3HU U CBOMCTBA JXKHBOTO (14)
MIpeIMEeTHBIE Pe3yNbTaThl 00yUeHUs

VYyamuecs 10IKHBI 3HATh:

olpesieTICHUE KU3HY;

CBOMCTBA XKUBBIX CUCTEM.

VYyamuecs: TOKHB YMETh:

JaBaTh ONpPEEIICHUE KU3HH;

MPUBOJIUTH IPUMEPHI MPOSBIECHUN CBONCTB KUBOTO.
MeranpeaMeTHbIe pe3yabTaThl 00yIeHHS

Vyamuecs 10IKHBI YMETh:

paboTtaTh ¢ y4eOHMKOM, COCTaBIATh KOHCIEKT naparpada;
pa3pabaTsIBaTh TUTAH-KOHCIIEKT TEMBI, HCTIONIB3YS Pa3HbIE HCTOYHUKH
UHQOPMAIIH;

TOTOBUTH YCTHBIE COOOIICHHSI U pedepaThl Ha 3a1aHHYIO TEMY; MOJIb30BATHCS MOUCKOBBIMH CUCTEMaMHU
MuTepHera.

Tema 1.3

YpOBHU OpraHu3alliy KUBOW MATEPUH.

[IpenmeTHBIE pe3ynbTaThl 00yUeHUS

VYyamuecs: TOIKHBI 3HATH:

YPOBHH OpraHU3aIlH KUBOW MPUPOIBL;

METO/IbI TO3HAHUS XKUBOW PUPO/IBI.

VYyamuecs: TOKHBI YMETh:

pacnpenensTh YpOBHU OpraHU3alliy KUBOM MPUPOIBI B COOTBETCTBUU
C UX Hepapxuen;

MIPUBOIUTH IPUMEPHI TTPOSBICHUN CBOMCTB KHBOTO HAa Pa3HBIX
YPOBHSIX.

[IpeamerHble pe3yabTaThl O0Y4YCHUS

VYuamuecs 1OJDKHEI 3HATD:

MIPUHIUAITHAIBHYIO CXEMY CTPOCHWSI KIIETKH (THTa3MaTHIecKast
MeMOpaHa, HUTOIIa3Ma, TCHETHYECKHH anmapar);
MHOT000pa3ue IpoKapHoT;

MHOT000pa3ue 3yKapHuoT;

0COOCHHOCTH KIIETOK OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB;
0COOEHHOCTH PACTUTENBHBIX U )KUBOTHBIX KJIETOK;

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

paboTaTh CO CBETOBBIM MHUKPOCKOTIOM;

OIHCHIBaTh OOBEKTHI, BUMUMBIE B CBETOBOM MUKPOCKOI
Paznen 2

Tema 2.1 Kinerka (18 u)

Hcropus u3yueHus KICTKH. KiieTouHas Teopus (14)
IIpeaMeTHbIE pe3yabTaThl 00y4eHH s

VYyamuecs TOJKHBI 3HATH:

MIPUHIMITHAIBHYIO CXEMY CTPOCHHSI KJIETKH (T1a3MaTHYecKas
MeMOpaHa, HUTOIUIa3Ma, TeHETHYECKHUH anmapar);
MHOT000pasre MPOKapHoT;

MHOT000pa3ue 3yKapuor;

0COOCHHOCTH KJIETOK OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHNU3MOB;
0COOEHHOCTH PACTHTENIBHBIX U )KUBOTHBIX KIIETOK;

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

paboTaTh O CBETOBBIM MHUKPOCKOIIOM;

OTMCBIBATH OOBEKTHI, BUAMMBIEC B CBETOBOM MUKPOCKOII

Tema 2.2

Xumudeckuii coctaB kieTku (1 )

IIpenMeTHBIE pe3yabTaThI 00y4eHHSA

VYuanuecs 1OKHEI 3HATh:



MaKpo- U MUKPOJIEMEHTBI, BXOJSIINE B COCTAB )KUBOTO, U UX
POJIb B OpraHu3Me.

VYyammecs JOMHKHBI YMETb:

XapakTepu30BaTh (PYHKIIMOHATIBHYIO POJIb OTACIBHBIX XUMHUYECKUX
3JIEMEHTOB B KJIETKE.

Tema 2.3

Heopranuueckue BemiecTBa KIeTku (2 9)

IIpeameTHbIe pe3yJibTaThl 00y4eHHs

VYyamuecs 10DKHBI 3HATh:

XHUMUYECKHE CBOMCTBA M OMOJIOTUYECKYIO POJIb BOJIBL;
POJb KATUOHOB M aHHOHOB B 00ECTICYEHUH MTPOIIECCOB KU3HEACSITEIbHOCTH.
VYyamuecs 10DKHBI yMETh:

OOBSICHATH IPUYMHBI 0COOBIX CBOICTB BOJBI.

Tema 2.4

Opranmyeckue BemecTa. OOIIast XapaKTePUCTHKA.
Jurmapen (1 9)

IIpenmeTHBIE pe3yabTATHI 00YYeHHS

VYyamuecs: 1ODKHBI 3HATh:

MPUHLMIIEI CTPYKTYPHOU OpraHu3auuy U GyHKLIUH JTUITHAOB.
VYuaiuecs 10KHbI YMETh:

XapakTepu30BaTh (QYHKIIMU JIUTHIOB

Tema 2.5

Opranuydeckue BellecTBa.

VYraesoapl. benku (/2 1)

IIpeameTHbIe pe3yJibTaThbl 00y4eHHUsI

VYyamuecs: 1ODKHBI 3HATh:

MPUHIMITEL CTPYKTYPHOU OpraHu3alui U GyHKIUN OSTIKOB
Y YTJIEBO/IOB;

KJIaCCU(UKALMIO YTIEBOIOB.

VYuaiuecs 10KHbI YMETb:

OOBSICHATH IPHHITUIT ACUCTBHS ()EPMEHTOB;
XapakTepu30BaTh PyHKINU OENKOB U yIIE€BOIOB.

Tema 2.6

Opranudeckre BeIecTBa.

HyxnenHoBbIe KHCIOTHI (2 1)

IIpeaMeTHbIE pe3yabTaThl 00y4eHH s

VYuamniuecs 1OJKHEI 3HATD:

MPUHIMITEI CTPYKTYPHOW OpraHu3anvi U (yHKIIUU HyKJIEHHOBBIX
KHCJIOT;

CTPYKTYPY HYKJICHHOBBIX KHCIIOT.

VYuaiuecs 10KHbI YMETh:

XapaKTepu30BaTh (PYHKIIMU HYKIEWHOBBIX KUCIIOT;
pasnuuath HykiaenHoBble kucnotsl (JJHK u PHK)

Tema 2.7

OykapuoTtuueckas kieTka. Lluromiasma.

Opranousi (3 4)

IIpenMeTHBIE pe3yabTaThl 00yYeHHSA
VYuanuecs 1OKHEI 3HATh:

CTPOEHHE PYKAPUOTUIECKOH KIIETKH;

0COOCHHOCTH PACTUTENBHBIX U )KUBOTHBIX KJIIETOK;
KJIACCHU(UKAIIIO OPTAaHOUOB KIIETKH.

VYuamyecs JOKHBI YMETb:

XapakTepu30BaTh (PYHKIIMU OPraHOU/IOB;

ONPEAEIISITh 3HAUCHUE BKIIIOUEHUH.

Tema 2.8
Knerounoe sapo. xpomocomsr (1 1)

IIpenMeTHBbIE pe3yabTaThl 00yYeHHSA



VYyamuecs: T0JKHBI 3HATH:
CTpOCHME U PYHKIIUHU SAAPA;
3HAUYCHUE MTOCTOSHCTBA YUCIIa U (DOPMBI XPOMOCOM B KIICTKE.
VYuamuecs JOKHBI YMETh:
OIHCHIBATh TeHETUYECKHUH anmapaT KIeTOK-3YKapHOT;
OIIHCHIBATh CTPOEHHE U (PYHKIIMHA XPOMOCOM;
JaBaTh ONPE/ICIICHUE KApUOTHUIIA U XapaKTePU30BaTh €To.
Tema 2.9
Ipoxkaprornyeckas kierka (1 g)
[IpenmeTHBIE Pe3yabTATHI 00YUEHHSA
Yuamuecs JOKHBI 3HATh:
CTPOCHHE MPOKAPHOTHIECKOHN KIIETKH;
MHOT000pa3ue NpoKapHoT.
VYuamuecs JOKHBI YMETh:
XapaKTepH30BaTh OPraHU3aINI0 MeTaboIM3Ma y MPOKAPHOT;
OTHMCHIBATh TeHETUYECKHH anmapat 0akTepHii, UX CopoodpazoBaHue
1 pa3MHOXKCHUE.
Tema 2.10
Peanm3zamus HaciaencTBeHHON MHPOPMAIHH
B KieTke (/3 )
I[IpenMeTHBIE Pe3yabTaThl 00yYeHHUS
VYyamuecs: TOIKHBI 3HATH:
oIpesieNIeHHEe T'eHa;
CBOMCTBA T'€HETUUECKOT'0 KOJIa;
STAIbl peaTn3auy HacleACTBEHHOW HH(POPMAITHH.
VYyamuecs: TOIKHBI YMETh:
KCIIOJIb30BaTh MPUHIIUIT KOMIUIEMEHTAPHOCTH TPY TIOCTPOCHUH
CXEM HYKJICMHOBBIX KHCJIOT;
OIIHCHIBAThH MIPOLIECCHI, POUCXOAIINE IPU OMOCUHTE3E OeKa.
Tema 2.11
Heknerounas gpopma xusnu: Bupycsi (1 4)
IIpeaMeTHbIE pe3yabTaThl 00y4eHH S
VYyamuecs: TOJKHBI 3HATH:
0COOEHHOCTH CTPOEHHS BUPYCOB;
BHUPYCHBIE OOJIE3HU YEIOBEKA;
Mepbl TPOPUIAKTUKHA BUPYCHBIX 3a00JIEBaHNI YeTIOBEKa.
VYuaiuecs 10KHbl YMETb:
OINMCHIBATh KU3HEHHBIN 1k BY.
MeTanpeaMeTHble pe3yabTaTbl 00y4eHUs!
VYuaiuecs 10KHbI YMETh:
COCTaBJISTh CXEMbI M TaOJIUIBI JJI MHTETPALIUH TTOTYYCHHBIX
3HAHMWI;
0000m1aTh HHGOPMAITUIO U JIENIATh BBIBOBI;
paboTaTh C JONOJHUTEILHBIMU HCTOYHUKAMU HHPOPMAILIHH;
CaMOCTOSITETILHO COCTaBJIATh CXEMBI IIPOIIECCOB M CBS3HBIN
pacckas 1o HuM;
padoTaTh ¢ MUKPOCKOIIOM M M3TOTABJIMBAThH MPOCTEHIIIME ITPerapaThl
JUTSE MUKPOCKOITUYECKOIO UCCIICIOBAHUS.
Paznen 3
Opranmm (40 1)
IIpenMeTHbBIE pe3yabTaThl 00YYeHHS
Yyamuecs JOKHBI 3HATH:
OTpe/ieTICHHE OpraHn3Ma;
MHOT000pa3ue OpraHu3MoB (OJHOKIICTOYHBIC, KOJIOHHAIBHBIE,
MHOTOKJICTOYHBIE).
Yyammecs JOKHBI YMETh:
pa3anyaTh OJHOKJICTOYHBIC, KOJIOHUAIBHbBIE U MHOTOKJICTOYHBIC



OpTraHU3MBbl.
Tema 3.2

OOMeH BellecTB U MpeBpalieHrue SHEPTHH.

DHepretudeckuii oomeH (/3 1)

IIpeameTHbIe pe3yJibTaThbl 00y4eHHUs

VYyaniuecs: TOJKHBI 3HATh:

JTarbl 00OMEHA BEILECTB;

3TaIlbl PHEPTETHUECKOTO OOMEHA.

VYyarniuecs: TOIKHBI yMETh:

OIMCHIBATH 0OMEH BELIECTB U NPEBpAIIeHUE SHEPTUH B KIIETKE;
MPUBOIUTH MOITAIMHO MPOLECC SHEPTeTUIECKOro 0OMeHa
Tema 3.3

ITnactuueckuii oomMen. @otocunuTtes (3 u)

IIpeameTHbIe pe3yabTaThl 00yUeHUS

VYyaniuecs: TOJKHBI 3HATh:

MPUMEPHI TUTACTHYECKOTO 0OMEHa;

9Tarbl (POTOCHHTE3A U €TO POJIb B IPUPO/IE.

VYuaniuecs: TOIKHBI yMETh:

OIMCHIBATh OOMEH BEIIECTB U MPEBPAIIICHUE SHEPTHUU B KIICTKE;
MIPUBOIUTH MOJPOOHYIO CXEMY TpoIeccOB (POTOCHHTE3a M OMOCHHTE3a
Oenka.

Tema 3.4

Jenenue kieTku. MuTo3 (2 1)

IpeameTHbIe pe3yabTaThl 00yUeHUS

VYuaniuecs: TOMKHBI 3HATh:

MUTOTHYECCKHUH U HKU3HCHHBIN IUKITBI KICTKH;

OMOJIOTHYECKOE 3HAUCHHE MUTO3A.

VYuaiuecs 10MKHbI YMETb:

OIUCHIBATh CTPOCHUE U PYHKIIUH XPOMOCOM;

JlaBaTh OIpecIeHNE KAapUOTHIIA U XapaKTepHU30BaTh €ro;
OIMCHIBATh MUTO3 TIO (azam;

pa3nuyaTh MUTOTHYECKUH U )KU3HEHHBIH IUKIIbI KIICTKH.

Tema 3.5

PazmHOxeHue: Gecrionoe u monosoe (2 )

IIpeameTHbIe pe3yJibTAThI 00y4eHUs

VYuarniuecs: TOJKHBI 3HATh:

(hOpMBI 1 pacipoCTPaHEHHOCTh OECIOIOr0 pa3MHOKEHUS,
CYIIHOCTb TIOJIOBOT'O Pa3MHOXEHHUS M €ro OMOIOTHYEeCKOe 3HAUCHHE.
VYuarniuecs: TOJKHBI YMETh:

XapaKkTepr30BaTh OMOIOTHIECKOE 3HAUEHUE OeCIIONOro pa3MHOXKCHUS;
OOBSICHATH IPEUMYIIECTBO TIOJIOBOT'O PA3MHOXKCHUSI.

Tema 3.6

OG6pa3oBaHue MOJIOBBIX KJIETOK. Meiio3 (/2 u)

IpeameTHbIe pe3yabTaThl 00yUeHUS

VYuamyecs JOIKHBI 3HATH!

CYIIHOCTB M€03a 1 ero OMOJIOTHUECKOE 3HAUCHHUE;

MpoIiecc raMeToreHe3a 1 ero 3Tarbl.

VYuaiuecs 10KHbI YMETh:

XapaKTepU30BaTh OMOIOTUYECKOE 3HAUEHHUE MTOJIOBOTO Pa3MHOKEHHUS;
OOBSICHATH MPOIIeCcC MeH03a U XapaKTePU30BaTh €TO ATAIIbL;
OIMCBHIBATH MTPOIIECC raMEeTOTeHe3a U BBIICIISITh 0COOCHHOCTH
criepMaToreHesa u OBOTeHE3a.

Tema 3.7

OmumogorBopenue (/2 q)

IpeameTHbIE pe3yabTaThl 00yUeHUS

VYuamuecs JOIKHBI 3HATD!

CYIIHOCTB OIUIOZIOTBOPEHUSI U €r0 Pa3HOBUIHOCTH.



VYyamuecs TOMKHBI YMETh:

OOBSACHSTH MPOLIECC OTUIOAOTBOPEHUS i 00pa30BaHUS 3UTOTHI
Tema 3.8

WuauBuayansHOe pa3BUTHE OPraHu3MoB (2 9)

IIpeameTHbIe pe3yJibTaThbl 00y4eHHUs

VYyamuecs: TOJKHBI 3HATH:

OTIPE/ICTICHHUE MOHSITUS «OHTOTCHE3Y;

MIEPHOAM3AINIO HHINBUIYAIEHOTO Pa3BUTHS;

3TaIbl SMOPHOHAIIEHOTO Pa3BUTHS,

(hOpMBI MOCTIMOPHUOHATILHOTO PA3BUTHSI,

O0COOCHHOCTH TIPSIMOTO Pa3BHUTHSL.

VYyamuecs TOKHB YMETh:

OIKCHIBATH MPOLECCHI, MPOUCXOIAIINE TPU APOOIICHUH, TACTPYJISIIUN
Y OpraHOTeHEe3e;

XapaKTEPHU30BaTh GOPMBI ITOCTAIMOPHOHAITHHOTO Pa3BUTHS;
pa3IuyaTh TMOJHBIA W HEMOIHEINH MeTaMop(o3;

PacKpbIBaTh OMOJIOTUYECKHI CMBICIT PA3BUTHS C METaMOp(ho30M;
XapaKTepPU30BaTh ATAITBI OHTOTCHE3A.

Tema 3.9

OHTOTreHe3 uenoBeKka. PermpogyKTHBHOE 370POBEE

(/2 9)

IIpeameTHbIe pe3yJibTaThbl 00y4eHHsI

VYuamuecss 1OJDKHEI 3HATD:

0COOEHHOCTH OHTOT€HE3a YeJIOBEKa,;

MIEPHOAM3AINIO HHINBUIYAIEHOTO Pa3BUTHS YEIOBEKa;

3Tarbl SMOPHOHAIIEHOTO Pa3BUTHS YEIOBEKA;

0COOEHHOCTH U MEPUOTU3AINI0 TOCTIMOPHUOHAILHOTO PA3BUTHS
YeoBeKa.

VYyamuecs: TOKHBI YMETh:

OIKCHIBATH MPOLECCHI, MPOUCXOIAIINE TIPU APOOIICHUH, TaCTPYJIAIIUN
Y OpraHOTEHE3€ YEIOBEKA;

XapaKTepH30BaTh MOCTAIMOPHOHAIBHOE PA3BUTHE YEIOBEKA IO
dTaraM U KpUTUYEeCKHe MePHObl OHTOTEHE3a.

Tema 3.10

I'eHeTnka — HayKa 0 3aKOHOMEPHOCTSIX

HACJICJICTBEHHOCTH W U3MEHYUBOCTH.

I'. MeHenb — OCHOBOIIOJIOKHUK TeHeTHKH (1)

I[IpenMeTHBIE Pe3yabTAaThI 00yUYeHHUS

Yyamuecs TOJKHBI 3HATH:

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

CYIITHOCTh THOPHUIOJIOTHIECKOTO METO/1a U3yUEHUS HACIIEICTBEHHOCTH.
VYyamuecs TOIKHBI YMETh:

KCIIOJIb30BaTh FTEHETHYECKYI0 CHMBOJIMKY IPU COCTABJICHUU
CXEM CKpEIUBaHUs;

3aMKUChIBaTh TEHOTHUIIBI OPTaHU3MOB U BBITTUCHIBATH MX TAMETHI.
Tema 3.11

3aKOHOMEPHOCTH HACIIECIOBAHWIS.

MonorubpunHoe ckpemuBanue (3 4)

IIpenMeTHbBIE pe3yabTaThl 00yYeHHS

VYuanuecs 1OKHEI 3HATD:

MIEPBBI ¥ BTOPOU 3aKOHBI MeHens;

3aKOH YHCTOTHI TAMET;

LUTOJIOTHYECKUE OCHOBBI MOHOTHOPHUIHOTO CKPEIIUBAHUSI.
VYuaiuecs 10KHbI YMETh:

COCTaBJIATh CXEMbl MOHOTUOPHIHOTO CKPEIITUBAHYS,

peliaTh TeHETHYECKUE 3aJaui Ha MOHOTHOPHIHOE CKPEIIMBaHUE.



Tema 3.12

3aKOHOMEpPHOCTH HaclleOBaHUSI.

Jurunbpugnoe ckpemuBanue (3 4)

IIpeameTHbIE pe3yabTaThl 00yUeHUs

Yyamuecs: TOIKHBI 3HATH:

TpeTtuil 3akoH MeHens.

VYuamuecs JOKHBI YMETb:

COCTaBJISTh CXEMBI TUTHOPHIHOTO CKPEIINBAHNS;

COCTaBJIATH pemeTKy [lenHera;

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

XpoMocoMHast TEOpHsI HACTIEACTBEHHOCTH (2 1)

IIpeameTHbIe pe3yabTaThl 00yUeHUS

VYuamuecs JOKHBI 3HATH!

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

MPUYHHBI HAPYIICHUS CIICTUICHHUSI.

VYyamuecs: TOKHBI YMETh:

COCTaBJIATh CXEMBI CKPEIIBAHUS MTPH CIETUICHHOM HACJIEOBAaHUN
MPU3HAKOB.

Tema 3.14

CoBpeMeHHEBIE MTPEICTaBICHUS

0 reHe U reHome (2 )

IpeameTHbIe pe3yabTaThl 00yUeHUS

VYyamuecs: TOIKHBI 3HATH:

OTIpEICTICHHSI IOHITHIA «T€HOM» U «T€HOTHUID;

BUJIBI B3aMO/ICHCTBHS TEHOB.

VYuaiuecs 10MKHbI YMETb:

pa3IMYaTh TOHATHS «T€HOMY, «T€HOTHID, «T€HODOH;
OTIPEIEISATH BUBl B3aUMOICHCTBHS aJUIEIbHBIX M HEaJUIETbHBIX
TCHOB.

Tema 3.15

I'eneTnka mmoma (3 )

IpeameTHbIe pe3yabTaThl 00yUeHUS

VYyamuecs TOJKHBI 3HATH:

XPOMOCOMHOE OTPEJIEICHUE 11014,

MPU3HAKH, CLIETUICHHBIE C TTOJIOM;

TOMOTaMETHBIH U TeTepOraMeTHBIH M0JT Y pa3IMYHBIX OPTaHU3MOB.
VYyamuecs TOIKHBI YMETh:

COCTAaBIISITh CXEMBI CKPEIIMBAHMSI TPU HACJIEIOBAHUH MTPU3HAKOB,
CIICTIJICHHBIX C TIOJIOM;

OTIPEAETSATH TOMOTaMETHBIN U TeTepOraMeTHBIH ITOJT IO CXeMaM
CKpEIUBaHUS.

Tema 3.16

W3MeHunBOCTh: HACIEACTBEHHAS

Y HeHaclieICTBeHHas (/2 4)

IpeameTHbIe pe3yabTaThl 00yUeHUS

VYuanuecs 1OKHEI 3HATh:

orpenesieHre U KiacCU()UKAINIO H3MEHUYNBOCTH;
KJ1accu()UKAIHIO HACIIEICTBEHHON N3MEHYHBOCTH;

MpUMEPbl MOTUPHUKAIINH.

VYuamyecs JOKHBI YMETb:

pa3nuyath BUIBI HU3MEHUYMBOCTH;

OLIEHMBATh BO3MOXKHBIE TIOCIIE/ICTBHSI BIIMSIHUAS MyTareHOB Ha
OpraHu3M.

Tema 3.17

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



IIpeameTHbIE pe3yabTaThl 00y4eHUsl
VYuyamuecs 1ODKHBI 3HATh:

KJ1acCU(UKAIMIO MyTalluid ¥ HACIIEICTBEHHBIX OOJIC3HEH UeIOBeKa,

MPUHLMIIEL 3I0POBOT0 00pa3a )KHU3HU;

METOABI TUarHOCTUKH, TPO(UIAKTUKN U JEUSHUS HACIEICTBEHHBIX
Oone3Hei.

VYuamuecs JOKHBI YMETb:

pa3nu4aTh HACJIEICTBEHHbIE OOJIE3HN YENOBEKa,

OLIEHUBATh (aKTOPbI PHCKA BO3HUKHOBEHUS HACIIEICTBEHHBIX
0oe3Hel uenoBeka.

Tema 3.18
CeeKIis: OCHOBHBIE METOIBI M JOCTIKEHUS (2 )

IIpeameTHbIe pe3yabTaThl 00yUeHUS
VYuamuecs JOKHBI 3HATH!

OIIpefeNICHUE CEJICKINY KaK HAyKH U €€ TEOPETUIECKUE OCHOBBI(TCHETHKA);

METOBI CEIEKLNY;

LUEHTPBI_MTPOUCXOKACHUSI KYJIbTYPHBIX PACTCHUI.

VYyamuecs: 10DKHBI yMETh:

OTJIMYATh APYT OT APYyra METOABI CEJIEKLUH;

pa3nuvaTh MOHITUS KIIOPOAAY», KCOPTY, CILITAMM).

Tema 3.19
broTexHOmorus: JOCTHKEHUS U MEPCIEKTUBbI
pa3Butus (149)

IpeameTHbIe pe3yabTaThl 00yUeHUS
VYyamuecs: 1OHKHBI 3HATh:

oIpeneneHue 1 3aJa4u OMOTEeXHOJIOTUY;

METOBI OMOTEXHOJIOTHH;

STHYECKHE acTIeKThl OMOTEXHOJIOTHUECKUX pa3padOTOK.

VYyamuecs: 10DKHBI yMETh:

OLICHUBATH 3TUYECKUE ACTIEKTH HEKOTOPHIX OMOTEXHOIOTUIECKUX
pa3paboToK;

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

Opeanuyeckas xumus. CtpoeHre M QyHKIIMNA OPraHMYECKHX
MOJIEKYJ U X MyTareHHOE JACHCTBHE.

QDu3zuxa. PeHTreHoBCKOe M apyrue usnydeHus. [lonarue o nose
W3ITy4eHUsI 1 OMOJIOTHYECKOH 3aluTe.

MeTanpeaMeTHbie pe3yabTaTbl 00y4eHUs!

VYyamuecs: 10JDKHBI yMETh:

pabortath ¢ y4eOHMKOM, COCTaBIISATH KOHCTIEKT naparpada,

CXEMBI U TaOJIHIIbI;
pa3pabaTbIBaTh MJIAH-KOHCIEKT TEMBI, HCIONb3YS pa3Hble HCTOUHUKH
UHQOPMAIIH;

TOTOBUTH YCTHBIE COOOIIEHHS, pedepaThl 1 MPEe3eHTAIUHN Ha
3aJaHHYIO TEMY;

MOJIb30BAThCS MOMCKOBBIME cucTeMamu MHTepHeTa.

3. Conep:xanne kypca «buogorusi. Oouiasg 6uoaorus»
Brenenue (1 4)

Mecto kypca «OOuiass OHONOTHS» B CHCTEME €CTECTBEHHO-HAYYHBIX AWCLUIUIMH, a TaKkKe Cpeau
ounostornveckux Hayk. Llems w 3amaum kypca. 3HaueHHWe mpenMeTa Jjisl OHUMAaHUS SIUHCTBA BCETrO

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

Tema 1.1




Kparkas ucropus pazsutus 6uonoruu (1 1)

CrpykTypa Ouosoruu Kak Hayku. buosormdeckue Hayku O (GopMe U CTPOCHMU OpPraHU3MOB.
CuctemaTtrka. DBomouuoHHOe yuyeHue. Kiaccudukanusi OHMONOTMUECKMX HayK. JTambl pPa3BUTHS
ouosorum.

Tema 1.2. YpoBHU opraHU3aIliN KUBOH MaTepHUH.

Mertoapt 6mosornu (1 9)

YpoBHU opraHuzanuu XuBoi npuponsl. Mepapxust ypoBHel. MeTobl TO3HAHUSA KUBOU IIPUPOABI U UX
0COOEHHOCTH.

Kaetka (18 1)

Tema 2.1

Hctopus uzydenus kinetku. Kiierounas teopus (1 u)

Knerka xak cTpykTypHas ¥ (QYHKUMOHAJIbHAs €IWHHULA >KUBOTO. VcTopus H3y4eHHUs KIETKH.
IIpokapuotnyeckas u sykapuoTHueckas kieTku. [IpuHnunuanpHas cxema cTpoeHus kietku. Kierounas
TEOpUs U €€ OCHOBHBIE TTOJIOKEHHUSL.

Xumudeckuit coctaB KieTkd (1 1)

OJeMEHTHBIM COCTaB KIETKH. PacnpocTpaHEeHHOCTh 3JIEMEHTOB, HMX BKIal B 0Opa3oBaHME IKHUBOM
MaTeprH B OOBEKTOB HEKMBOW MPUPOABI. MaKpOIIEMEHThI, MUKPOAJIEMEHTHI, YIbTPAMHUKPOIJICMEHTHI;
uX BKJaJ B 00pa3oBaHHE HEOPTaHUYECKUX U OPraHMYECKUX MOJICKYJI JKUBOTO BELIECTBA

Tema 2.3

Heoprannueckue BemecTBa KieTku (2 1)

Heopranuyeckre MOJNEKyNbl KHBOTO BEIECTBA: BOJA; XUMHUYECKHE CBOWCTBA M OMOJOTHYECKas POJb.
Conmu HEOpPraHMYEeCKHX KHCIOT, HMX BKJIaA B OOECIIEYEHHE MPOLECCOB JKU3HEAEATENIBHOCTH U
noJjiep>kaHue romeocrasa. Posib KaTHOHOB M aHUOHOB B 00OECIIEUCHUH MPOLECCOB KUIHEICATEIHLHOCTH.
OcMoc 1 0CMOTHYECKOE JaBIIEHUE; OCMOTUYECKOE MOCTYIIIIEHUE MOJIEKYIT

Tema 2.4

Opranundeckue Bemnectsa. OOrmast xapakrepuctuka. Jlnmuaet (19)

Opranudeckue Monekyibl. HuzkoMonekynspHble U BBHICOKOMOJEKYJSpHBbIE coeluHeHus. Jlumuasl:
cTpoeHue, Kiaccudukanus u OUoIorndeckas pojb

Tema 2.5

Opranudeckue BemiecTsa. YriueBosl. benku (2 1)

YrneBogpl: cTpoeHHe W Ouojormyeckas poib. MoHOcaxapuabl H THojucaxapuiasl. benkm —
OuoslornyecKue TMOMUMEPBl; MX CTPYKTypHas opraHuzauus. DyHkuum OenKoBBIX MoseKyll. benku-
¢depmentsl. CTpykTypsl Oelika: mepBHYHAs, BTOpHYHAs, TPETWYHAs, 4eTBepTHuHas. JleHaTypauus u
peHaTypanus OeIKoB.

Tema 2.6

Oprannyeckue BeuectBa. HykinenHoBbIe KUCTOTHI (/2 1)

JIHK- MosiekyJibl HACNEICTBEHHOCTH. PepyIuinkanus JHK, mepeaada HacJIeACTBCHHON WHGpOpMAIUH U3
MOKOJIGHUsI B TOKoyieHWe. [lepenaua HaclieJCTBEHHOM WHQOpPMAIMK W3 sipa B IUTOIIIA3MYy;
tparckpurus. PHK: crpykrypa u pynkunn. Madopmanronnsle, TpaHCIIOpTHBIE, pubocomanbHble PHK.
Tema 2.7

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

Oykapuoruueckas kierka. [lnazmaTnueckas memOpana u ee QyHKiud. LluTomnasma sykapHOTHYECKOH
kieTkr. OpraHonpl HUTOIUIA3MBL, UX CTPYKTypa U pyHKiuu. Kinaccudukanus opranonos. Liutockener.
Bkirodenusi, ux 3HauYeHWE M poOJb B MeTa0oim3Me KieToK. OCOOGHHOCTH CTPOCHHS PacTUTEIbHOM
KJIETKU.
Jlabopamopnvie u npaxmuueckue padoni

OpraHous! KJIETKH (BUPTYAIBHO C TIOMOIIHI0 MYJIbTUMEIUIHOTO MPHUIIOKEHNS K yUeOHHKY).
[IpuroToBienue u onvMcaHre MUKPOIIPETIapaToOB KIETOK PACTEHHI

Tema 2.8

Knerounoe sapo. Xpomocomsr (1 4) KiIeTOYHOE SAPO — IMEHTP YIPABICHUS >KU3HEAESITEIHbHOCTHIO
KieTku. CTPYKTyphl KJIETOYHOTO Spa: saepHas o00J0YKa, XPOMATHH (TE€TEPOXPOMATHH), SIPHIIIKO.
XpomocoMmsl. Kapuotun

Tema 2.9

IIpoxapuornyeckas xierka (1)

[Mpokapuornueckue kietkd; (Gopma u pasmepbl. CTpoeHHE NUTOIUIA3MbBI OAaKTEPUAITBHOW KIIETKH,
opraHuzanys Merabonu3Ma y MpoKapuoT. l'eHermueckuil ammapar Oaktepuil. CnopooOpazoBaHue.
PasmuoxkeHne. MecTo 1 posib MPOKapuoOT B OMOIIEHO3aX.



Jlabopamopusie u npakmuueckue padomoi

M3ydyenne KIIeTOK OaKTEPHii Ha TOTOBBIX MHKpOIIperapaTax

Tema 2.10

Peanuzanus HacneacTBeHHON HHGOpMaLuK B KieTke (3 4)

I'eH, TeHeTHUECKHIA KOJI, CBOMCTBA TEHETHYECKOT0 KO/Ia. DTalbl pean3aIiui TeHETHISCKON HH(OpMAITIH
B KJIETKE (TPAHCKPHUIIITUSA M TPAHCIISAITHA).

Tema 2.11

Hexknerounas popma xu3uu: Bupycsl (14)

Oco0eHHOCTH CTPOEHUSI W Pa3MHOXEHHS BUPYCOB. JKu3HEHHBIH IUKJI BUY. BupycHbie 3aboneBaHus W
npoduiIaKTHKa uX pacnpocrpanerus. Cu U MephI €T0 MPOQUIAKTHKH.

Pa3znen 3

Opranmswm (40 1)

Tema 3.1

Oprannsm — eaunoe 1enoe. Muoroo6pasue oprann3Mos (1 )

PasHooOpa3ue opraHu3smMoB (OZHOKIETOYHBIE W MHOTOKIETOYHBIE OPraHU3MBbI). MHOTOKIIETOYHBINA
OpraHM3M Kak JUCKpPETHAs CUcTeMa (TKaHH, oprabl). KomoHnamsHbIe OpraHu3Mbl

Tema 3.2

OOMeH BellecTB U IpeBpalleHue SHEPTruu. DHepreTudeckuii ooMeH (3 1)

OOMeH BeIecTB U MpeBpalieHre YHeprun B kieTke. [Imactuueckuit u snepreTryeckuit oomeH. AT® kax
VHHUBEPCAIbHBI HWCTOYHUK JHEPruu. MakpoIpruuecKue CBA3H. OTambl SHEPreTHYEcKoro oOMeHa,
pacIleruieHre TI0KO3bI.

Tema 3.3

[Tnactuyeckuit oomMeH. dotocuntes (3 u)

Tunbl nutanus. ABToTpodsl U reteporpodsl. @otocunre3. daspl porocunTeza. OcobeHHOCTH 0OMeHa
BEIIECTB Y PACTCHHH, )KUBOTHBIX U TPHOOB.

Tema 3.4

Henenue xnetku. Muros (2 4)

Henenne xierok. KneTkn B MHorokinerouHoM opraHusme. [lostie o nud¢epeHIHMpoBKe KIETOK
MHOTOKJICTOYHOTO OpraHu3Ma. MUTOTHYECKHH NWKI: WHTepdasza, peAyIuIMKanus THK; MHTO3, (hasbl
MUTOTHYECKOTO JICJICHHS M MPeoOpa3oBaHUsl XPOMOCOM; OMOJIOTHUECKHH CMBICT W 3HAYEHHWE MHUTO3a
(becnionoe  pa3MHOKEHHE, POCT, BOCIOIHEHHWE KJIETOYHBIX IMOTeph B  (DU3HOJOTHYECKHX |
MATOJIOTHYECKUX YCIIOBUSX).

Jlabopamopnuie u npakmuueckue padomot

W3yyenne MuTO3a B KJIETKaX KOPEIIKa JTyKa (BUPTYaJbHO H/WJIH Ha TOTOBBIX MpenapaTax).

Tema 3.5

PasMHuoxeHwme: Oeciooe u mojaoBoe (2 9)

CymHocTh ¥ (hOpMBbI Pa3MHOKEHHUSI OPraHU3MOB. becrosioe pa3sMHOKEHHE PAaCTCHUI U )KUBOTHBIX. BUbl
Oecronoro pasMHOXKeHUs. BapruaHThl BereTraTuBHOro pazMHokeHus. [lonoBoe pa3sMHOXKEHHE KUBOTHBIX
Y pacTeHHI1; TaMeThI, MTOJIOBOH Tporiecc. bruomornieckoe 3Ha4€HUE IMTOJIOBOTO Pa3MHOKEHUSI.

Tema 3.6

O6pazoBaHue MOJIOBBIX KJIETOK. Mefio3 (2 1)

Meiio3 u ero oTimums OT MHTO3a. bronornyeckoe 3HaueHNe Meiio3a. ['amerorenes. Drarbsl 00pa3oBaHuUs
MOJIOBBIX KIIETOK: Pa3MHOXKEHHE, POCT, co3peBaHWe (Meiio3) M (opMHpOBaHWE TIOJOBEIX KJIETOK.
OcoOeHHOCTH criepMaToreHe3a u OBoreHe3a. 3HaueHUe TaMeTOreHe3a.

Tema 3.7

OmonorBopenue (2 4)

OImIoIOTBOPEHHE W €ro  CYIIHOCTh. BHOJOTMYEeCKHH CMBICT  OIUIOMOTBOPEHHUSA. BapuaHTHI
OIUTOIOTBOPEHHS (HAapy’XKHOE, BHYTPEHHEE, IEPEeKPEeCcTHOE, CaMOOIUIOJOTBOPEHHE, €CTECTBEHHOE U
uckyccTBeHHOe). (OCOOCHHOCTH OIUTOJOTBOPEHHMS y pacTeHuid. J[BoifHOe OIUI00TBOpEeHUE Y
MTOKPBITOCEMEHHBIX

Tema 3.8

WnanBuayansHOE pa3BUTHE OPTaHU3MOB (2 4)

OMOpuoHanbHBIA ~ mepuon  pa3BuTusi. (OCHOBHBIE 3aKOHOMEPHOCTH  OpoOieHus; o0pa3oBaHue
OJTHOCIIOMHOTO 3apojsiiia — OnacTyisl. ['acTpymsmms; 3aKOHOMEPHOCTH O0pa3oBaHUS ABYXCIOWHOTO
3apoplia — ractpyibl. [lepBuHbI opraHorenes u gaibHemas auddepeHMpoBKa TKaHel, OpraHoB U
cucteM. [loctamOproHanbHbI nepruon pa3BuTus. PopMbl NOCTIMOPHOHAIBLHOIO IEPHOAA Pa3BUTHUSL.



Hemnpsimoe pasBuTHe; TOMHBIA W HEMOJHBIM MeTamopdo3. buomormueckwmii CMBICT pPa3BHTHS C
metamopdozom. [Ipsmoe pazBuTtie.

Tema 3.9

OnroreHes uenoBeka. PenpoaykTuBHOE 310poBbe (2 1)

OcobeHHOCTH SMOPHOHALHOTO Pa3BUTH dYelloBeKa. lIportecchl, MPOUCXOAIEe Ha paHHUX dTamax
smbpuoreresa (popmupoBaHre MOPYIIbl u Onactynsl). [Ipex mroaHbI U TUIOAHEIN Ieproabl. Poxxnenne.
[TocTaoMOpHOHANBHBIN EPHOM PAa3BUTHSL: O PEMPOLYKTUBHBIN, PEPOAYKTUBHBIN MEPUOIBI, CTApEeHHE U
cMepTh. Kputrndeckue meproapl OHTOreHe3a. BiusHie HUKOTHHA, allKOToMsl 1 HAPKOTHKOB Ha Pa3BHUTHE
3apOJIbIIa M PENPOAYKTUBHOE 3I0POBBE YEIOBEKA.

Tema 3.10

I'eneTnka — Hayka O 3aKOHOMEPHOCTSX HAcJCACTBEHHOCTH M u3MeHuuBocTH. [. Mengenp —
OCHOBOIIOJIOXKHUK TeHeTHKH (11)

OtkpeiTHe T. MeHaeneM 3aKOHOMEPHOCTEH HacieqoBaHUs NMpU3HaKoB. OCHOBHBIE TOHSTHS T'CHETHKH
(TeH, MOKyC, TOMOJIOTHYHBIE XPOMOCOMBI, TOMO3HUT0Ta, TETEPO3UT0Ta, JOMUHAHTHOCTD, PELIECCUBHOCTS,
reHoTun, perotwm). [ 'ubpumomornyeckuii MeTo 1 M3ydeHMs HacIeICTBEHHOCTH.

Tema 3.11

3aKOHOMEPHOCTH HaclieoBaHus. MoHOruOpuIHOEe cKperuBanue (3 4)

MonorubpunHoe ckpemuBanue. JlJOMUHAHTHBIE W PELIECCUBHBIC PU3HAKA. AIJIENN U ajulebHbIE T€HBI.
I'omo3uroTsl u rerepo3urothl. IlepBrIii 3aKOH MeHIENS — 3aKOH eIWHO00pasus THOPUIOB MEPBOTO
MOKOJIEHUS (TIpaBWJIO JTOMUHHUpOBaHUS). BTopoil 3akoH MEHIENsT — 3aKOH paclleluieHUs. 3aKoH
(rumote3a) yMCTOTH rameT. [{uTonoruueckne 0CHOBBI MOHOTHOPUTHOTO CKPEIITUBAHUSL.

Jlabopamopnuie u npakmuueckue padomot

Pemrenue 3amay Ha MOHOTHOPUIHOE CKpEIIMBAHUE.

Tema 3.12

3akoHOMepHOCTH HacnenoBanus. JurnOpuaHoe ckpentiBanme (3 9)

JurubpumaHoe ckpemuBanue. TpeTrit 3aK0H MEHIENST — 3aKOH HE3aBUCHUMOT'O HACIIeZOBaHUS IPU3HAKOB.
AHanusupyolee CKpeluBaHue.

Jlabopamopnvie u npakmuueckue padonvi

Pemenne 3amau Ha TUTHOPHUIHOE CKPEIIMBaHHE.

Tema 3.13

XpOoMOCOMHas TEOPHsI HACJIECTBEHHOCTH (2 )

XpoMOCOMHasi TeOpHsl HACIEICTBEHHOCTH. 3aKOH Moprana. ['pynma cremenus. [IpuauHbl HapyieHus
CIIETUICHUS TEHOB.

Jlabopamopnvie u npakmuueckue padonoi

Pemenvie 3a1a4 Ha CIIETITICHHOE HACJIEIOBAHHE MTPH3HAKOB.

Tema 3.14

CoBpeMeHHBbIE MPEICTaBIECHHUS O TeHe U reHoMe (2 1)

I'enom. T'eHOoTMI Kak cuUCTEMa B3aUMOJEHCTBYIOIIMX TE€HOB. B3anMoJeWCTBUS aUIeNbHBIX U
HeaJJIENIbHBIX TEHOB

Tema 3.15

I'eneTnka mona (3 )

XpOMOCOMHOE OfpejielieHne Toja. AYTOCOMBI W IIOJOBBIE XPOMOCOMEL. ['oMorameTHbIi U
reTeporaMeTHbIi mou. [lpu3Haku, ClieTieHHbIE C TTOJIOM.

Jlabopamopnuie u npakmuueckue padomot

Pemrenue 3aga4 Ha ClIETUIEHHOE C MTOJIOM HaclIeAO0BaHUE PU3HAKOB

Tema 3.16

M3MeHYnBOCTh: HACIIECTBEHHAS M HEHACIECTBEHHAA (2 1)

MN3MeHunBOCTD Kak OIHO M3 OCHOBHBIX CBOMCTB KMBBIX OpraHu3MoB. HaCJ’Ie)ICTBeHHaSI (FCHOTI/IHI/I‘IeCKaH,
WHIMBUAYyaJbHAsA, HeomlpeneneHHas). MyTanuMoHHas W KOMOMHATHUBHAas H3MEHYMBOCTb. MyTranmuu u
MyTtareHbl. HeHacnencTBeHHas (ompeneneHHas, TPYIIOBas, MOJIUPUKAIIMOHHAS) W3MEHYHBOCTb.
Moaundukanun. Hopma peakmmn.

Jlabopamopnuvie u npaxmuueckue padonoi

Wzyuenne MmoaudukainoHHONH U3MEHYMBOCTH Ha IPUMEPE pacTeHUN

Tema 3.17

I'eneruka u 310poBbe denoBeKka (2 1)

I'eneTrnka yenoBeka u ee pa3zaeisl. MeTobl FeHeTHKH YenoBeka. HacnencrBeHnble 001€3HM, TEHHBIE U
xpomocoMHble. COMaTHYECKHE U TeHepaTUBHBIE MyTalluK. [IpUHIIMITEL 37J0pOBOTO 00pa3a KU3HH,



JMUATHOCTHKH, TPOGUIIAKTHKY U JICUSHHS TeHETHYeCKUX Oose3Hell. Mennko-reHeTnIecKoe
KOHCYJIbTHPOBaHHE.

Tema 3.18

Cenexiusi: OCHOBHBIE METOJIBI M JJOCTHXKEHUS (2 1)

Cenexnus. [Topoma, copt, mramMmM. MeTtonb! cenekiun. LIeHTpBI TPOUCX0KAeHHS KYIbTYPHBIX PaCTEHHIA.
Bxuian H. Y. BaBunoBa B pa3BUTHE T€HETUKU U CENEKITUU.
Tema 3.19

bruoTtexHomorus: TOCTMKEHNS U IEPCIIEKTUBHI pa3BuTus (14)
buorexnomorus. I'ennas nmkeHepus. | eHeTndeckn MoauuIEpoBaHHbIC OpraHu3MBL. KitoHMpOBaHue.
DTHUYECKUE aCTIEKThl OMOTEXHOJIOTUH.

4.Y4e0HO-TeMAaTHYECKOE IIAHUPOBAHHE
TemaTnueckoe MmIaHUPOBAHUE
10 ximacc «buomorust. O61ast GHOIOT U
(70 gacoB, 2 Jaca B HEZCITIO)

No No HaumenoBanue tem u | Llenu uzydyeHus TemMsbl ypoka XapakTepucTuka Cpencrsa
yYpo | ypoxk YPOKOB y4aeOHOH o0OyJeHwus, B
Ka aB eI TeTbHOCTH TOM YHUCIIe

TEME y4aluxcs UKT
1 1 BBenenue [TozHakOMHTH ¢ HayKOM IToBTOPSIIOT CUCTEMY
buonorueii e€¢ HaydHBIMHU KHUBBIX OPraHU3MOB, DeKTpoHHOE
JOCTIKECHUAMU XapaKTEepU3YIOT y4ueOHOe
LlapcTBa >KUBOH H3JaHUE
TIPHUPOBI «O6mas
1 HAYKH, H3yJaromye | Ononorus.
OTJENbHBIC IIAPCTBA, bazoBwii
OTIPEACTISIOT yposeHsb. 10—
MIPaKTHIECKOe 11 xmacce»

3HaYeHue OUOIOruU

Paznen 1. buonorust kak Hayka. MeToabl Hay4HOro nosuanus (34)

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

2

1

Kparkas ucropus JlaTb KpaTKyo UCTOPHUIO XapakTepusyroT
pa3BUTHSI OUOJIOTHH. pa3BUTHS OMOTIOTHH OHMOJIOTHIO KaK HayKy,
Cucrema ee

OHMOJIOTHYECKUX HAYK. MECTO U POJIb CPeIr
JIPYTHX €CTECTBEHHO-
Hay‘IHBIX
JHUCIATUINH,
CUCTEMAaTHU3UPYIOT
pasenbl

OMOJIOTHH B
3aBHCHMOCTH OT
00BEKTOB
HCCIIETOBAHNS

U UCCIIETYEMBIX
MIPOSIBJICHUI KU3HH,

Kpatkas

UCTOPHS

pa3BUTHUSA
OHOJIOr U

Tema 1.2 CyniHOCTb )XM3HH U CBOWCTBA XKHUBOTO (14)

CyuiHocTh U CBOMCTBA PackpbITh CylIHOCTL U OrnpenensoT MOHATHE
JKHBOT'O CBOIiCTBA XUBOI'O «KU3HBY,

CymHoctb
JKU3HU U




XapaKTepU3yIoT CBOICTBa
CBOMCTBA KHBOTO U JKUBOTO
OCHOBHBIE ITPOSIBICHUS
KU3HH, ydaTcs
OTIINYATh KUBOE OT
HEXXHBOTO
Tema 1.3 YpoBHH opraHu3anuu )XuBor Matepuu. MeToss! ononoruu (19)
4 3 | OcHOBHBIE YPOBHU Cdopmuposats 3HaHUs 00 Hatot onpenenenue YpoBHH
OpTraHM3aINHN KUBOH OCHOBHBIX YPOBHSX YpOBHEH OpraHu3aIi | OpraHu3aluu
MaTtepu. MeTo bl OpraHu3allvy )KUBOM MaTepuu | )KUBOTO, ONPENEIAIOT | KUBOU
MO3HAHMsI KUBOU JM3yunth MeTo b TO3HAHUA UEPAPXHI0 YPOBHEN MaTepuHu.
TIPUPOIBL. JKUBOM TIPUPOJIBL. OpraHH3aluy U
MIPOSIBIICHUS KU3HU Ha
Ka)KZIOM YPOBHE KakK
peaMeT U3yUdeHUs
Ouosorum.
PA3/IEJI 2. K/IETKA (18 uacos)
Tema 2.1.Hcmopus uzyuenusn kniemku. Knemounaa meopus (1 uac)
5 1 | Ucropus n3ydyeHus: | 3yduTh KIETOYHYIO TEOPHIO. 3HAKOMSITCS C Ucrtopus
KJIETKH. Knerounas | UccnenoBars cTpoeHHE KIETKH. | UCTOpHUEN U3yUeHUs U3yUYEHUS
TeopHs. KIIETKU KJIETKU
U CO3JaHUEM Buptyanbnas
KJIETOYHOM TEOpuH, LIKOJIa
XapaKTepU3yroT Kupumnna u
OCHOBHBIE TIOJIOKEHHUS Medonus
KIIETOYHOU TEOpHH Obmas
ouonorus
Ypok Ne2
Tema 2.2. Xumuueckuit cocmae knemxu (luac)
6 2 | Xumudeckuit N3yunte opraHoreHsl, Onpenensror Heopraanueck
COCTaB MaKpO3JIEMEHTHI, €JMHCTBO W€ BeIleCTBa.
MHUKPO3JIEMEHTBI, UX POJIb B AJIEMEHTHOTO cocTaBa | BupryambHas
JKU3HEESITEThHOCTH KIIETKA M | KaK OJTHO U3 CBOMCTB IKOJIA
OpraHu3Ma. JKHABOTO, Kupunna u
pacrpenensoT Medonus
XUMHYECKUE Obmas
AJIEMEHTHI 10 TPYTIIaM buonorus
B 3aBUCUMOCTH Oo6opynoBanu
OT KOJIMYECTBEHHOTO e HHLK.*
IIPEACTABUTENLCTBA Hudposas
B OpraHu3Me, JabopaTopus
XapaKTepHU3yIoT POib
OTJICIBHBIX AJIEMEHTOB
Tema 2.3 Heopranndeckue Bemecta kieTku (2 )
7 3 | Heopranuueckue W3yuntes HeopraHmyeckue XapakTepusyroT poiib DneKTpoHHOE
BEIIECTBA BEIIECTBA KIJIETKH. BOJIBI I MUHEPATBHBIX yaebHoe
KJIETKH CoOJIEH B KJIETKE U3JaHue
«O6mas
ouosorus
8 4 | Heopranuyeckue W3yunte Heopranuueckue XapakTepusyroT poJib OneKTpOHHOE
BEIIECTBA BEIIECTBA KJIETKH, COJIH. BOJIBI 1 MUHEPATIBHBIX yaebHoe
kietku Conu. coJelt B KJIETKE M3aHNe
«O6mas
Ouosorus

Tema 2.4 Opraanueckue emiectBa. Q0mas xapakrepuctuka. Jlumumer (1 9)




9 5 | Opranuueckue Cdopmuposats 3HaHUSA 00 Harot onpenenenue u Buprtyanbnas
BEIIEeCTBA. OpPraHUYECKUX BEIIeCTBAX TIPUBOIST IKOJIA
OOmias xapaKTepUCTHKA. | CJIOXHBIEC yIIIEpoAcoepkKallie | KiIacCupHUKAIHIO Kupunna u
Jlun et coeauHeHus. JInnuael u OpTaHUYECKHX Medoaus
YTIIEBO/IBI BEIIIECTB,
KJIACCUPUITPYIOT
JIUTH]IBL, TTPUBOST UX
XUMUAYECKHE
0COOEHHOCTH
Y ONPEeACISIIOT
OHMOJIOTUYECKYIO POJIb
JUTIHA]IOB
Tema 2.5 Opranndeckue BemecTBa. YieBoabl. benku (2 1)
10 | 6 | Opranmueckue BemectBa. | [lo3sHakomuTs ¢ opranuueckumu | OmpenenstoT Buptyanbnas
VYraeBoasl.. BeliecTBamMu. M3yunth YIIIEBOABI KaK Kiacce HIKOJIa
YTIeBObI, GDYHKIIUH YTIIEBOOB. | OPraHWYECKUX Kupunnna n
COCTMHEHHIA, Medonus
KJIACCUPUIHPYIOT
YTTIEBOIBI
10 CTPOCHHUIO,
BBISCHSIIOT
OMOJIOTMUECKYIO
POIb YTIIEBOOB,
XapaKTePU3YIOT OCIIKH
c
XUMUYECKON U
OHMOJIOTHYECKOM TOYeK
3peHHs
11 7 | Opranndeckue BemectBa. | [lo3HakOMUTH ¢ opranndeckumu | JlaroT onpeaencHue Buptyansnas
benku . BemecTBamu. M3yauTs Oenkw, HYKJIEMHOBBIX KHUCIIOT TIKOJIA
.pyHKIIMN OCJIKOB KaK Kupumnna u
XUMHUYECKUX Medoaus
COEIMHEHUU U Oobopynosanu
HOCHUTEIEH e HHLK.*
HaCJIeJICTBEHHOMN Mudposas
nHpOpMAIIH, JabopaTopus
OTIPEACTISIOT
0CcOOEHHOCTH
CTPOCHHUSI
HYKJIEHHOBBIX KHCIIOT,
MX KJIaCCU(DUKAIUIO U
OMOJIOTHYECKYIO POJIb
Tema 2.6 Oprannueckue BeuiectBa. HykiienHOBbIe KHCIOTHI (2 1)
12 | 8 | Opranmueckue BemectBa | Co3maTh ycnoBus ais usydeHus | [lpuBoasar oOuuii Hyxnennossie
.HyKkJilenHOBBIC KUCIIOTBI: | OPTraHUYECKUX BEIECTB,. TUTaH CTPOCHHS KHCIIOTHI:
JHK. Hyxneunoseix xucnor: JJHK. J3YKapUOTHYECKON JHK, PHK.
KJIETKU, JAIOT Mogens JIHK/
oTpeiesIeHUs Bupryanpnas
OpTraHouIoB IKOJIa
Y BKJIFOYEHUH, Kupwunna n
KJIacCU(UIHUPYIOT Medoaus
OpraHouIbI
B 3aBUCHMOCTH OT
ocobeHHoCTe!

X CTPOCHHUSA U
OIpEaACIAIOT POJIb
KaXXaoro




OopraHon/ia B KJICTKC

13 9 | Oprannueckue BemiectBa | Co3marh yciaoBus it u3ydeHus | [IpuBoasaT oOmiui DIIeKTPOHHOE
.HyxsienHOBBIE KUCTIOTBI: | OPIraHUYECKUX BEILECTB,. IUTaH CTPOEHUS yuebHoe
PHK. Hyxnennoswix kucnor: PHK. | sykapuotmueckoit u3aHue

KJIETKHU, JAl0T «O0mas
oTpeIeTICHUS ouosorus
OpraHouI0B
1 BKJIIOUCHUH,
KJIACCUPUITPYIOT
OpraHoUIbI
B 3aBUCHMOCTH OT
ocoOeHHOCTeH
HX CTPOCHUS U
OTIPEICIISIIOT POJIb
KaXK10T0
OpraHoujJa B KJIETKE
Tema 2.7 Dykapuotndeckas kierka. [lurormaszma. Opranoumst (3 1)

14 | 10 | Dykapuoruieckas HccnenoBath OCHOBHBIC [IpuBoasaT 00N DyKapuoTHiec
knetka. [luromnnaszma. opraHoufipl KeTKu. OyHKImH UTaH CTPOCHHS Kas KJIEeTKa.
Opranougsl OCHOBHBIX YaCTE! U OPraHOUIOB | SYKAPUOTHUECKOU Mopenb
Brimonnenue KJIETKH, JAIOT KJIETKH.
nabopaTopHOii paboTHI oTpeIeIeHUsI Buprtyanbnas
NelOpranouasl KJeTKH OpraHOUIOB 1IKoia

1 BKJIFOYCHUH, Kupunna u
KJIACCUQUIHPYIOT Medonus
OpraHOUIbI OobopynoBanu
B 3aBHCHMOCTH OT e HLK.*
ocobeHHoCTEH Hudposasn
UX CTPOEHUSA U JabopaTopus
OTIPEIEIISIOT POJIb
KaXJ10ro

OpraHoujia B KIETKe

15 | 11 | Dykapuoruueckas CpaBHUTH OCHOBHBIE OTNN4MA B | [IpuBoasaT oOmmii DykaproTuiec
kierka. Lluromiasma. CTPOEHHUM KUBOTHOH 1 IUIaH CTPOCHHS Kas KJIeTKa
Opranonst PacTUTEIBHON KIIETOK. JYKapUOTHYECKOU Mopenb

KJIETKH, IAI0T KJICTKH.
oTpe e ICHUS Mukpockor,
OpraHoua0B MUKponpenapa
Y BKJIFOUCHUH, THI.
KJIACCUPUIHPYIOT Oo6opynoBanu
OpraHOUbI e HHLK.*

B 3aBUCUMOCTH OT Mudposoii
ocobeHHoCTE! MHKPOCKON

UX CTPOCHUS U
ONPENESIOT POJb
KaKI0TO

OpraHou/ia B KJIETKE




16 | 12 | Dykapuoruueckas HccaenoBaTs OCHOBHEIE [IpuBosaT 00U ONEeKTPOHHOE
kietka. [luromnnazma. OpPTaHOU/IbI KJIETKH. TUTaH CTPOECHHUS yaeOHoe
Opranons! Beimonxenne 3yKapuOTHYECKOU U3JaHue
J1a00PaTOPHOI paboTHI KIICTKH, JTAIOT «O6mast
No2. TlpuroroBicHHE H oTpeIeTICHUS ouosorus
OTHCaHue OpTaHOUIOB
MHUKpOTIpEnapaToB KJIETOK Y BKJIIOUCHHH,
pacTeHui» KJIacCU(UIHUPYIOT

OpTaHOU/IBI

B 3aBHCHUMOCTH OT

ocobeHHoCTe!

WX CTPOCHUS U

OTIPEETISIOT POJTh

KaXK10T0

OpraHoufa B KIETKE

Tema 2.8 Knetounoe simpo. Xpomocomsl (1 1)

17 | 13 | KmerouHoe N3y4nts XpoMOCOMEI, X JaroT omnpenenenue Kerounoe

s1p0. XpOMOCOMBI CTpOCHUE U (PYHKIIHH. A1pa Kak crmocoba spo Mogens

ITo3HaKOMUTH C TEPMUHOM XpaHEHHUs JHK,

KapHUOTHIL. HAacJIeACTBEHHOU Bupryanbnas
nH()OPMAIIUHU U IKOJIA
XPOMOCOM, Kupunna u
XapaKTEepPU3yIOT Medonus
KOMITOHEHTHI spa U
ux

yHKIUM
Tema 2.9 IIpokapuornueckas Kimerka (1 u)

18 | 14 | IIpokapuoTndeckas Wzyunts cTpoenne Jarot onpenenenue BupryansHas
KJeTKa. BrinoiaHeHue OaKTepuaNbHOMN KJICTKU M NIPOKApHUOT U LIKOJIa
nabopaTtopHOil paboTsI pacnpocTpaHeHHe U 3HauYeHHe OTIPEACTISIOT Kupunna u
Ne3 U3yueHne KIeTok OakTepuil B mpUpoze. ocoberHocTH uX | Medonus
OakTepuii Ha TOTOBBIX CTpOEHUS
MHUKpOIIpENapaToB

Tema 2.10.Peann3zanus HaciencTBeHHON nH(QOpManuu B KiieTke (3 yaca)

19 | 15 | Peanuzamus IToznakomuts ¢ JIHK- HocuTens | Onpenendror . BuptyanbHas
HaCJIeICTBEHHOMN HACJIE/ICTBEHHON HHPOPMaIMH. | TEHETHYECKUH KOJ 1 IKOJIa
HHpOpPMAITUH W3yuuTh reH, reHeTHYeCKHuit XapaKTepU3yIoT Kupunna u
B kierke (JJHK- Hocutens | kom, cBoMcTBa KOJIa. €ro CBOMCTBA, Medonus
HACJIEJICTBEHHON OTIHCHIBAIOT 3TaIIbl
nH(pOPMAIUH. peanuzanuu
I'eneTnyeckuii KOm. HaCJIeICTBEHHOMI
CBolicTBa koaa. I'eH. nHpOpMAIUH B

KJIETKE, y4aTcs
pemaTte 3a1a9u 1o
MOJIEKYJIIpHON
Omooruu

20 | 16 | Peanmzamus Cdhopmupoats 3HaHUS O Onpenensitor Bupryanbnas
HaCJIEICTBEHHON OnocuHTese Oenka TeHETHYECKHUH KOJI 1 LIKOJIa
nHpOpPMaLTUH XapaKTepU3yIOT Kupusuia u
B KJIeTKe buocunres €ro CBOMCTBA, Medonus

Oelka

OTIMCBHIBAIOT JTAIIbI
peanuzanuu
HACJEICTBEHHOM
uHQOpMAIUH B
KIIETKE, y4aTcsl
pelaTh 3aJa4uu 1o




MOJIEKYJISIPHOM
OHMoJIoTHH

21 | 17 | Peamuzanus CdopmMupoBaTh 3HaHUS O OnpeaensroT BupryansHas
HaCJIeICTBEHHOM OunocuHTe3e Oenka TeHETHYECKHUH KOJI 1 HIKOJIa
nH(pOpMaITuu XapaKTepPU3yIOT Kupunnna n
B KJIETKE, OMOCHHTE3 €ro CBOICTBa, Medomus
Oenka OTIMCBIBAIOT STAIbI

peanuzanuu
HAacJI€ACTBEHHOU
nHpOpMaIUN B
KJIETKE, Yy4aTCsI
pelaTe 3a1a49u 1Mo
MOJIEKYJIIPHOI
Onosorun

Tema 2.11 Hexnerounas ¢popma sxu3Hu: Bupycsl (1)

22 | 18 | Hexserounas [To3HakoMHUTh ¢ BHpycamH-, KaK | XapaKTepU3yIoT DNEeKTPOHHOE
¢dbopma KHU3HU: HeKJIeTouHast opMa >KHU3HHU. BHPYCHI KaK yueOHOe
BHPYCHI Wzyants ocobeHHOCTH HEKIIETOYHYIO M3JIaHue

CTPOCHHMS U Pa3MHOKEHUS (hopMy KU3HH, «Obmas
OTIPENIETISIOT Ouosorus
0COOCHHOCTH
CTPOCHUS U
KHU3HEECSATEITHBHOCTH
BUPYCOB;

OTIMCHIBAIOT
JKU3HEHHBIN UK
BUpYcCa
AMMYHOAE(PHUIHATA
YeIIoBeKa
Pazoen3. Opzanusm (40 uac)

Tema 3.1. Opranusm —enunoe 1enoe( 1 gac )

23 | 1 | OpraHusm — enuHOE PackpeITh 4TO Opranusm — XapakTepusyroT Opranusm —
nenoe MHoroo6pasue eanHoe 1esnoe [lo3HakoMUTh ¢ | OpraHu3M Kak OJWH eJNHOE IIeTI0e,
OpTaHH3MOB. MHOT000pa3reM OpraHu3MOB. U3 YPOBHEMH Tabnumna

OpraHu3ally )KUBOTO,
KIIACCHQUIHPYIOT
OpraHu3MBbl TI0
KOJINYECTBY
KIJIETOK U CTETIeHH
CBSI3M MEXTy HUIMU

Tema 3.2 OOMmeH BeliecTB U npeBpalieHue sHepruu (3yac)

24 1 OOMeH BellecTB U [To3nakomuts ¢ XapakTepusyroT O6meH
MpeBpaIleHHEe SHEPTHH. SHEPTETHUECKIUM OOMEHOM — 0OMEH BeIIeCTB KaK BEIIECTB U
DHepreTHIecKuii 0OMEH-. | COBOKYITHOCTHIO PEaKIIHi OJHO MpeBpallleHNe

pacIenyeHns CIOXKHbBIX U3 CBOMCTB KHMBOTO, SHEPTUU

OpPTraHUYECKUX BEIECTB. OTIPEJIEIISIIOT POJIb Bupryanbnas
ATO® HIKoia
B OpraHu3me, Kupwina u
3aIMCBIBAIOT OCHOBHOE Medoaus
SHEPTeTHYECKOE OodopynoBanu
yYpaBHEHHUE, e HLK.*.*
OTMCBIBAIOT JTAIlbI JaTunk
9HEPTreTUYECKOTO TeMIepaTyphbl

oOMeHa ,pH




25 2 | OOMeH BeIIeCTB U [Toznakomuts ¢ XapakTepusyroT O0meH
MPEeBpAICHUE SHEPTUH. SHEPreTHUECKUM OOMEHOM — 0OMEH BEIIeCTB KaK BEILIECTB U
OHepreTudeckuii 0OMeH-. | COBOKYHMHOCTBIO pPeaKIUi OJTHO npeBpalieHe
Kucnoponnstii atam. pacIlenyieHns CIOXKHBIX U3 CBOMCTB KHMBOTO, SHEPTUN

OPTraHNYECKHX BEIECTB OTIPEAEISIOT POJIb BupryansHas
ATO IIKOJIA
B OpraHusme, Kupunna u
3aMMCBIBAIOT OCHOBHOE Medoau
SHEPIreTUYECKOE OobopynoBanu
ypaBHEHHUE, e HILK.*
OIIUCHIBAIOT HTAIIbI Mudposan
9HEPreTUIECKOTO Jadoparopus

o0MeHa

26 | 3 | OOMeH BelwecTB U Uzyuntb ocobeHHOCTH XapakTepusyroT ObmeHn
MpeBpalleHUEe SHEPTHH. SHEPTeTHYECKOr0 OOMEHa y 00MEH BEIIECTB KaKk BEIICCTB U
DHepreTHYecKuii 0OMeH-. | TpUOOB B OaKTEepHUH. OJTHO TIpeBpaIIcHIe
OcobenHocTH U3 CBOMCTB KHMBOTO, SHEPTUN
SHEPTEeTHYECKOr0 OOMEHa OTIPEJICIISIIOT POJIb Bupryanbnas
y rpu0oB U OaKTepHl. ATO IKOJIA

B OpraHu3Me, Kupunna u

3aMUCHIBAIOT OCHOBHOE Medoau

JHEPreTUYECKOE O6opynoBanu

ypaBHEHHUE, e HNLK.*

OITHCBHIBAIOT ATAIIBI Mudposas

9HEPTreTUYECKOTO JadopaTopus
o0MeHa

Tema 3.3 [mactrueckuii ooMeH. PotocuaTe3.(34ac)

27 1 | [Inactuyeckuii 0OMeEH. M3yuuth ruiactudeckuii oOMeH. | XapaKTepu3yioT DHepreTHIecK
®doTocHuHTES. [To3HaKOMHTb C THUIIAMHU IUTACTHYECKHI OOMEH uii oOMeH

MU TaHHUS. Kak BEILIECTB.
JTarn odero ooMeHa Bupryanbnas
BEIIECTB, HIKOJIa
KITaCCH(OUIUPYIOT Kupwina u
OpraHM3MBI 110 TUIIAM Medous
IIUTaHUs, ONUCHIBAIOT | O0opyaoBaHu
¢dorocunTes o hazawm, e HHLK.*
BBIABIIAA [IPOLIECCHI, Hudposas
NpOTEKalolIe Ha JadopaTopus
K101 (a3se,

OTIPE/ICIISIOT
Ouosoruueckoe
3HAYEHUE
¢dboTtocuHTE3a

28 | 2 | Ilmactuueckuii oOMeH. Uzyuuts mactuueckuii oOMeH, | XapakTepu3yloT [Inactnueckuit
doTocunTes. reTepoTpodHBIi crocod TUTACTHYECKUI OOMEH | OOMEH.

Turmbl nuTanus. NIUTAHUA. Kak Bupryansnas

ABTOTpOdHI 1 9Tam obmero ooOMeHa | mKoJia

reTepoTpodsL.. BEIIIECTB, Kupunna u
KJIACCUPUIMPYIOT Medomaus

OpraHU3MBbI 110 TUTIAM
MUTAHUS, OTUCHIBAIOT
(dorocunTe3 1o (hazawm,
BBIABJIAA IPOLUECCHI,
MPOTEKAIOIIHE HA
K101 (ase,
OTIPEICIISIOT
OHMOJIOTHYECKOe




3HAYCHUE
(dhoTocuHTE3a

29 | 3

[Tnactrueckuii oOMeH.
dortocunres.
Tunel nutanus.

ITo3HakOMHUTH ¢ POTOCHHTE3OM.

XapakTepusyroT
IUTACTHYECKHI OOMEH
Kak

aTan ob1ero oomMena
BEIIECTB,
KJIacCU(UIHUPYIOT
OpTraHU3MBbI 110 TUTIAM
MTUTAHUS, OTIUCHIBAIOT
¢dorocunTes mo hazam,
BBISIBIISIS POIECCHI,
MPOTEKAaroIIHe Ha
KaXI0H (a3se,
OTIPENIEIISIOT
OmoJIOTHYecKoe
3HAYCHUE
¢doTocuHTE3a

IInactuyeckuit
0OMeH.
DOTOCHHTES.
Bupryansnas
HIKOJIa
Kupunna u
Medomus
OobopynoBaHu
e HLK.*

Iudposas
Jlapoparopust

Tema 3.4 .

Jenenne xnerkn. Murto3 (24ac)

30 | 1

. Jenenue
KJIETKH.
Murto3

N3yunts neneHue KIECTKH.
ITo3HaKOMUTB C MUTO30M Kak
OCHOBOH pOCTa, pereHepaLuu,
pa3BUTHUS U OECTIOIOTO
Pa3MHOKEHUS.

XapakTepusyrT pocT
U pa3BUTHE KaK
MIPOSIBJIICHHE
JKU3HH,
KJIACCUPUITPYIOT
THIIBI
KJIE€TOYHOIO JeJIEHNS,
OTIPEACTISIOT
JKU3HEHHBIN
LIMKJI KJIETKU 1
MUTOTHYCCKHUH ITHKI,
OIIMCBIBAIOT JTAIbI
MHUTOTHYECKOIO
LHMKJIA,

BBISBIISIOT 3HAYEHUE

MHTO3a

Jenenue
KJIETKH. MUTO3
Bupryansnas
1IKoia
Kupunna u
Medonus

31| 2

Henenue
KJICTKH.
Murto3

MuTO03 KaKk OCHOBa

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

XapaktepucTruka a3z MHTO3a

HSy‘II/ITB THIIBI JCJIICHUSA KIICTKHU.

XapakTepusyoT pocT
Y pa3BUTHE KaK
MIPOSIBJICHHE

JKU3HU,
KIIACCHQUIHPYIOT
THIIBI

KJIETOYHOT'O JIeJICHUS,
OTIPEACTISIOT
JKM3HCHHBIN

LIMKJI KJIETKU 1
MHTOTHYECKHUI UK,
OIIMCBHIBAIOT DTAIIbI
MHMTOTHYECKOI'O
LIMKJIa,

BBISBIIIIOT 3HAYCHUE
MHTO3a

Jenenue
KJIETKA. MUTO3

Tema 3.5.

PasmHoxeHne Oecmosioe M I

oJsioBoe (2 vac)

32| 1

Pasmuoxxenue: decrosoe
U II0JIOBOE

N3yunTh pasMHOXKEHHE KaK
OJIHO U3 CBOMCTB JKHUBOTO.
Knaccugukanus cnoco6os
Pa3MHOKEHHS,

HX XapaKTepUCTHKA U

OmpeaensroT
Pa3MHOXKEHHUE KaK
CBOICTBO

JKHBOI'O, BBIACIIAOT
CITIOCOOBI

Jenenue
KJIETKH.
Murto3,
Tabnuma

OneKTpoHHOE




ocoOeHHOCTH. 3HaueHHE Ppa3MHOKEHUS yaebHoe
Pa3IMYHbIX CIIOCOO0B U XapaKTepU3YIOT U3/1aHNIe
Pa3MHOKEHUs KaXIbIl U3 HUX, «O6mas
BBISBIISIIOT ouonorus
0COOEHHOCTH U
3Ha4YeHue OecIroynoro u
MI0JIOBOTO
Croco0oB
Pa3MHOKEHHS
33 | 2 | Pasmuoxenwue: Oecrionoe | MccnenoBats Tumbl 6ecrionoro | XapakTepusyroT pocT | PazmHOkeHue:
1 nosnioBoe. Tumbl pasmHokeHus. [Io3HakKOMHUTE ¢ | ¥ pa3BUTHE KaK Oecronoe u
0€ecCIIoJIoro pa3sMHOXKEHUS. | Pa3MHOKEHHEM: OECIIOIBIM MIPOSIBIICHUE HIOJIOBOE.
TIOJIOBBIM. KH3HHU, Bupryansnas
KJIacCU(UIHUPYIOT HIKOJIa
THUIIBI Kupunna u
KJIETOYHOTO jiesieHns1, | Medoaus
OTIPENIEIISIOT
JKM3HECHHBIN
IIUKJT KIICTKH U
MUTOTHYCCKHUH ITHKI,
OTIMCBIBAIOT JTAIbI
MHUTOTHYECKOTO
IUKJIA,
BBISBIISIIOT 3HAUCHUE
MHUTO32
Tema 3.6. O6pa3oBaHNe MONOBHIX KJIETOK. Metio3. ( 2 gac)
34 1 |.OGpa3oBanne nonoBbIX | M3ydnTh MOJIOBOE pa3MHOKEHUE ObpazoBanue
KJIeTOK. Meno3. 1 00pa3oBaHKE TOJIOBBIX Xapakrepu3yroT MOJIOBBIX
KJICTOK. TMIOJIOBBIE KIIETKH, KJIETOK
BBISBIISIS BI/IpTyaJ'ILHaH
0Cc0OEHHOCTH MX HIKOJIa
cTpoeHus, U Meiio3 kak |  Kupuiuia u
Crocoo Medonus
KJIETOYHOT'O JICTICHUS,
OIIMCBIBAOT MEN03 1O
CTaJIMsM, BBISBIISIOT
MECTO Meiio3a B
nporiecce
raMeToreHesa
35 | 2 |.OO0pa3oBaHue MOJOBBIX Cdopmuposars 3HaHUS 00 XapakTepusyroT Meiios.
KJIETOK. Meio3. Menose. IIOJIOBBIE KJIETKH, Bupryansnas
BBISIBIISISI HIKOJIa
0COOEHHOCTH HX Kupwnna u
CTpOEHMS, U Meio3 Kak | Medonus
croco6 DNeKTpoHHOE
KJIETOYHOT'O JIeNieHus], | yueOHoe
OIMCHIBAIOT MEHO3 M0 | U3JaHKe
CTaJIUSIM, BBISIBIISIFOT «O6mas
MECTO Meiio3a B ouosorus
nporecce
raMeToreHesa
Tema 3.7 OmnogotBopenue (24ac).
36 1 | OmnomoTBOpEeHUE N3yunte ominonoTrBopeHue y [atoT onpenenenue OmonoTBOpEH
XHUBOTHBIX M PaCTCHUN OIJIOZ0TBOPEHUS, ne
KIaCCUPUIUPYIOT Bupryanbuaas
YKUBOTHBIX TIO HIKOJIa
crocobam Kupunna u




OILJIOZ0TBOPEHUS, Medoaus
OTIHMCHIBAIOT MPOIIECC
JBOMHOTO
OIJIOZOTBOPEHUS Y
IIBETKOBBIX PACTEHUH,
BEISIBIISIIOT
Ouonoruueckoe
3HAYCHUE
OTTOIOTBOPEHHS
37 | 2 | OmmomoTBOpeHHE [To3HAKOMHTB C JaroT onpeaeiieHue Omiog0TBOPEH
HUckyccTBennoe HCKYCCTBEHHBIM OIBIJICHHEM Y | OIUIOJOTBOPEHHUS, ne
ONBUICHUE Y PACTCHUI U pacTeHH U OTUIOAOTBOPEHUEM | KIACCHPHUIHPYIOT Buptyansnas
OTLJIOJTOTBOPEHHE Y Y )KABOTHBIX. PacKphITh JKUBOTHBIX TIO TIKOJIa
KHUBOTHBIX CYIIHOCTh OHOJOTUYECKOTO criocobam Kupunna u
3HA4YEHUS OIJIOJOTBOPCHUS OIJIOZI0TBOPEHHUS, Medoaus
OTIMCHIBAIOT MPOIIECC
JIBOMHOTO
OTIJIOZIOTBOPCHUS Y
LIBETKOBBIX PACTECHUU,
BEISIBIISIFOT
Ouonoruueckoe
3HAYCHHE
OTTOIOTBOPESHHS
Tema 3.8. UnauBuyanbHOE pa3BUTHE OPraHU3MOB (2uaca)
38 1 | MuguBuayansHoOe W3yunts npsaMoe u HenmpsMoe [atoT onpenenenue
pa3BHUTHE OPTaHU3MOB pasButre. DMOPHUOHANBHEIA U OHTOTEHE3a, WnauBuyans
MTOCTAMOPHUOHATIFHBIN TIEPUOBI | ONPENEISIOT HOE pa3BUTHE
Pa3BUTUA. €Iro 3TaIllbl 1 OpraHu3mMoB
OIIMCBIBAIOT Bupryansnas
IIPOIIECCHI, IKOJIa
IIPOUCXOSIINE Kupumia u
Ha Ka)KJ0M 3Tale Medoaus
39 | 2 | UnapuBugyanpHOE W3y4nTs OCHOBHBIE 3TAITBI JatoT onpenenenue WunuBumyans
pa3BUTHE OPTraHU3MOB sMOpHoTeHe3a, Mepruo;Ibl OHTOTEHEe3a, HOE pa3BUTHE
MOCTAMOPHUOHATBHOTO OTIPENIEIISIOT OpraHu3MOB
pa3BUTHSL. €ro 3TaIlbl U BupryansHas
OTIMCEHIBAIOT IKOJIa
MPOLIECCHI, Kupwunna u
MIPOUCXOISIINE Medonus
Ha Ka)KJIOM dTare
Tema: 3.9. OnTorenes yenoBeka. PenpoaykTuBHOE 310pOoBbe (2 vac)
40 |1 OHnroreHes yenoBeka. CdhopmupoBats 3HaHUS 00 XapakTepusyroT Bupryanbnas
PemponykruBHOE OHTOTEHE3€ YeJIOBeKa, O O0COOCHHOCTH ATAIloB IKOJIa
37I0POBEBE. PENPOIYKTUBHOM 3I0pPOBbE OHTOT€HE3a Kupusuia n
YenoBeKa YeloBeKa, OMUCHIBAIOT | Medoaus
TIPOIIECCHI,
NPOUCXOASIIIE Ha
Ka)JIOM dTarle,
BBIABIISIFOT
BJIMSIHUE HUKOTHHA,
QJIKOTOJISL U
HapKOTHYCCKUX
BEIIECTB HA pa3BUTHE
YeJIOBeKa
41 | 2 | OHroreHes yenoBeka. Cdhopmupoarts 3HaHUS O XapakTepusyroT Ontorenes
PenponykrusHoe MOCTIC/ICTBHSX BIMSIHUS 0COOEHHOCTH 3TaroB YenoBeka
3nopoBbe. IlocnencTBusi | ankoroJisi, HUKOTUHA, OHTOI'€HE3a Bupryanpnas




BIIMSTHUS aJTKOTOJIS, HapKOTHYECKHX BELIECTB Ha YeNI0BeKa, OMHICHIBAIOT IIKOJIa
HUKOTHUHA, pa3BUTHE 3apOJblIlia YEIOoBeKa. | IPOLECCHI, Kupumia u
HapKOTHYECKHX BEIIECTB MIPOUCXO/SIIUE Ha Medoaus
Ha pa3BUTHE 3apOAbIIIa Ka)K0M 3Tarte,

YeJIOBEKa. BBISBIISIFOT
BJIMSIHUE HUKOTHHA,
QIIKOTOJIS U
HapKOTHYECKHUX
BEIIIECTB HA Pa3BUTHE
YeJIoBeKa

Tema 3.10. 'eHeTKa — HayKa O 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH M U3MeHUUBOCTH. (14ac)

42 1 | 'enernka — HayKa ITo3HaKOMHTH C (TEHETHKOM ) OnpeaensroT I'eneTmka —
0 3aKOHOMEPHOCTSIX HAyKOHl O 3aKOHOMEPHOCTSIX TeHETHKY KaK OJMH U3 HayKa o
HaCJIEICTBEHHOCTH HACJIEJICTBEHHOCTH U pazzenos 3aKOHOMEPHOC
u HW3MEHYUBOCTH. OMOJIOTUH, BBISIBIISIIOT TAX
N3MEHYUBOCTH. POJIb TEHETHUKH B HaCJIeICTBCHH
I'. Mennens — pa3BUTUH OMOJIOTHH, OCTH
OCHOBOTIOJIOKHHUK XapaKTepU3yIoT Bupryanbnas
TCHETHKH. HACJIEACTBEHHOCTh IIKOJIa

1 U3MEHYHMBOCTD KaK Kupunna u
CBOIfcTBa Medoaus
JKUBOTO, BBISICHSIIOT
posib MeHpens B
pasBuTHU

TCHETHKH

Tema. 3.11. 3akoHOMepHOCTH Hacie0BaHUsA. MoOHOTHOpHIHOE CKpemuBanHue (3 Jac)

43 1 | 3akoHOMEpHOCTH W3yunTs niepBEIii 3aK0H XapakTepusyroT Mounorubpux
HacJIeJOBaHHUA. Menpens-3akoH 0c0OEHHOCTH oe
MonorubpugHoe JOMUHHPOBAHHUSL. MOHOTHOPHTHOTO CKpelInBaHue
CKpELIMBaHUE. CKpeluBaHus, nepBolii | Bupryanbnas

Y BTOPOM 3aKOHBI LIKOJIa
Mengens, 3aKoH Kupumnna u
YHCTOTHI TAMET, Medoaus
y4aTcs

pemaTth 3ajauu Ha

IIEPBBII U BTOPOU

3aKOHBI

Mennens

44 2 | 3aKOHOMEPHOCTH M3yuuTh BTOpPO# 3aKOH XapakTepuszyroT 3aKoHOMEPHOC
HacJleI0BaHuI. MeHnnens-3aKkoH pacileIuieHns, | 0COOCHHOCTH TH
Monorubpugtoe [MO3HAKOMHTD C 3aKOHOM MOHOTHOPHIHOTO HacJIeICTBEHH
CKpelIrBaHue. YHCTOTHI TaMeT. HaydnTs CKpEeLIMBaHUsI, IEPBbIH OCTH
JlaGopartopHas COCTABJISITh NPOCTEUIINE Y BTOPOH 3aKOHBI Bupryansnas
paborta:;Ne4 Pemenue CXEMBI CKpEILIVBaHUs MeHpemns, 3aKoH IIKojIa
3a/1a9 Ha MOHOTHOpUIHOE | (POIOCIOBHBIX). YUCTOTHI TAMET, Kupwuina n
CKpeIrnBaHue yuarcs Medonaus

pelaTh 3aauy Ha
MEPBBIN U BTOPOI
3aKOHBI

Mennens

45 3 | 3akoHOMEpHOCTH XapakTepusyroT Jurnopuanoe
HaCJIeIOBAHHUA. 0CcOOEHHOCTH CKpeInBaHue
MonorubpuaHoe MOHOTHOPHTHOTO Bupryansnas
CKpELIUBaHUE.. CKpELIMBaHUs, IEPBbIH LIKOJIa
[IpakTuueckas padbota 1 BTOPOH 3aKOHBI Kupunna n
Nel Pemenwne 3agaq Ha Menpens, 3aKk0H Medonus

MOHOTHOPHIHOE

YUCTOTHI raMCT,




CKpCIIMBaHUC

ydarcs
pelaTh 3a1a4y Ha
IIEPBBII U BTOPOU
3aKOHBI

Mennens

Tema.3. 12 :3akoHOMEPHOCTH HacneaoBanus. JluruOpuaHoe ckpemuBanue (3 yaca)

46 1 | 3akoHomepHOCTH W3yuuTthb TpeTHii 3aK0H XapakTepusyroT DIeKTpOoHHOE
HacJleI0BaHuUSI. MeHnnensi- 3aKOH He3aBUCHMOTO | TPETHUH 3aKOH yueOHOe
Jurubpunaoe HacJIeI0BaHUsI. Mengens, naiot U37aHue
CKpeIBaHUE ompeeIcHIe «O6mas

AHAJIM3HUPYIOLIETO ouonorus
CKpEIINBaHUS
1 OTIPEJIETISIIOT €T
3Ha4YEHHUE, yyarcs
pemartp
3a[a4d Ha

TUTAOpUTHOE

CKpELIMBaHUE

47 2 | 3aKOHOMEPHOCTH M3yuuth TpeTuit 3aKoH XapakTepusyroT DNEeKTPOHHOE
HACJIEIOBAHMS. Menpensi- 3aKOH HE3aBUCUMOTO | TPETHH 3aKOH yaeOHOe
Jdurunbpuanoe HaCJIeI0BaHUSI. Mewngens, naroT W3JIaHue
CKpelIMBaHue orpesieNieHHe «Obmas
Jlaboparoprast paGotaNe5 AHATM3HUPYIOIIETO omosorus
Pemenwne 3amaq Ha CKpEIINBaHUS
JTUTUOPUTHOE U OTIPEJICIISIFOT €T0
CKpeInBaHue 3HaYeHHE, yIaTCs

pemaTts
3aJa4uM Ha
JUTUOPUTHOS
CKpeIBaHNe

48 | 3 | 3akoHOMEpHOCTH Wzyunth aHanmmsupyomee XapakTepusyroT Jurnopuaaoe
HacJIeIOBaHHUA. CKpElIMBaHUE W HAYYUTb TPETHUii 3aKOH CKpelrBaHue
Jurnopuaaoe peuaThb Menpnens, natot Bupryanbnas
CKpeIlMBaHue 3aJla4y¥ Ha JUTHOPHUIHOE oTpesieNIeHIe IKoJa
[pakTtuueckass padotalNe2 | ckpemvBaHue AHATM3HUPYIOLIETO Kupunna u
Pemenne 3a/1a4 Ha CKpELIMBaHUS Medoaus
TUTHOpUITHOE Y OIIPENIEISIFOT €T0
CKpelIrBaHue 3Ha4YEHUE, yyarcs

pematpb
3a/1a4u Ha
TUTAOpUTHOE
CKpElLIMBaHUE

Tema.3.13. XpomocoMHasl TeopHs HaceICTBEHHOCTH (2 vaca)

49 1 | XpomocomHas Teopust Wzyuuts crensenHoe XapakTepusyroT XpoMocoMHas
HaCJIEeICTBEHHOCTH. HaclleIOBaHUE PU3HAKOB. MOJIOKEHUS TEOpHs

XPOMOCOMHOM Buptyanbnas
TEOpHUH IKOoJIa
HacJIeICTBEHHOCTH U Kupwina u
ydaTcs penarb Medonus
3a/1a4¥ Ha CIETIICHHOE

HacJieJ0BaHne

50 2 | XpomocoMHas M3yuuTth cuemieHHoe XapakTepusyroT DIEeKTPOHHOE
TEopHsI HacJIeIOBaHNE TIPU3HAKOB, MOJIOKEHUS yaeOHoe
HaCJIeICTBEHHOCTU paboThI XPOMOCOMHOMR u3JaHne
naboparopHas pabota Ne6 | Moprana, 0ObeKTHI TEOpUHU «O0mas
Pemenne 3amad Ha Y METOIBI €T0 MCCIeIOBAaHIH HACIIEICTBEHHOCTH U ouonorus

CICIITICHHOC

ydarcs peniaTth




HACJICIOBaHNUE TIPU3HAKOB 3aJa4d Ha CIIETUICHHOE
HacJIeJJOBaHNE
Tema: 3.14. CoBpeMeHHBIC TIPEICTaBICHHS O TeHE U TeHoMe (2 yaca)
51 1 | CoBpemeHHbBIE Uzyuutb coBpeMeHHbBIE Harot onpenencHue CoBpeMeHHBIC
MpeaCcTaBIeHuUs O TeHe U MpeCTaBICHUS O TeHe U TIOHSATHUS «TCHOMY, MPEICTaBICHU
TeHOME. reHOMe, B3aMMOJEWCTBHE 3HAKOMSATCS s 0 TeHE
TCHOB. C TUTIAMH TeHOME
B3aUMOJICUCTBUSA
TE€HOB B TEHOTHIIE
52 2 | CoBpemMeHHBIC W3yunts B3anMomencTBus Jarot onpenencHue DIIeKTPOHHOE
MPEICTaBICHUS QJUIENBHBIX U HEaJUICIbHBIX TIOHSATHUS «TCHOMY, yueOHoe
0 TeHE 1 TeHOME T'CHOB 3HAKOMSITCS u3JaHne
C TAIIAMHA «O0masa
B3aUMOJICHCTBHS Ouosorus
T'eHOB B ICHOTHIIE
Tema:3.15 I'enernka mona (3 gac)
53 1 | 'eneruka noma.. W3y4nth reHeTuKy mona. Jarot onpenenenue I'enetrnka
CuenyieHHOE ¢ TT0JIOM 1oJja, 3HaKOMSITCS C nojua
HacJleZIOBaHHUE, TUTIBI XPOMOCOMHBIM BuptyanbHas
XPOMOCOMHOTO oTpezieNieHNEM I10JIa, IIKoJa
OTIpeIeTIeHHSI TT0JIa XapaKTEePU3yIOT Kupunna u
ayTOCOMBI U TosioBele | Medomust
XPOMOCOMBI,
reTeporaMeTHbINA U
TOMOT'aMETHBIH TOJI,
54 | 2 | I'eneruka momna W3yunth reneTuky momna, Jarot onpenenenue I'enernka
. IOJIOBBIE XPOMOCOMEI H 1oJ1a, 3HAKOMSITCS C nojua
AyYTOCOMBI, CIIETUIEHHOE C XPOMOCOMHBIM Buptyanbhas
TIOJIOM HACJIE/IOBaHHE orpezieNieHNEM I10J1a, IKoJa
XapaKTePU3yIOT Kupwnna n
ayTOCOMBI U TIoJIoBble | Medomust
XPOMOCOMBI,
reTeporaMeTHBIN U
TOMOT'aMETHBIH T10]I,
yuaTcs penars 3a/1a4n
Ha CIIeTITIEHHOE
C TIOJIOM
HacJieI0BaHue
55 | 3 | I'eneruka momna Hayuuts pemrats 3a1aun Ha VYyarcs pemars DNeKTpOHHOE
Jlaboparopras pabora: CIETIIEHHOE 3a/la4y¥ Ha CIIETUICHHOe | yueOHoe
Penrenue 3anau Ha C TOJIOM HacJjieJIoBaHUe C TOJIOM W3JIaHNe
CIeTIIEHHOE HacJIeJOBaHNE «O6mas
C TOJIOM HacjeI0BaHUE ouonorus
MIPU3HAKOB
Tema 3.16. VI3MeHUNBOCTE: HACJIEACTBCHHAS M HEHACIEACTBEHHAs (2 Jac)
56 1 | . 3MeHYHBOCTS: ITo3HakOMUTE C HaroT onpenenexue
HACJIC/ICTBEHHAS U 3aKOHOMEPHOCTSMU W3MEHYHBOCTH, H3menunBocTh
HEeHacJeCTBeHHas HW3MEHYUBOCTH. KIaCCUPUIUPYIOT HACIIe/ICTBEHH
MoaudukannoHHas MonuukannoHHOK BUbI H3MEHUYHMBOCTH U asiu
W3MEHYUBOCTH M3MEHYMBOCTHIO lccrienoBaTh | BBISBIISIIOT UX HEHACIIEJCTBE
Jlaboparopras paboraNe8 | MoaUpUKAITMOHHYIO 0COOCHHOCTH HHas
«Uzyuenue W3MEHYUBOCTH Ha OCHOBE BupryasibHast
Moau(pUKAITMOHHON n3y4eHus ¢eHoThna IIKOJIa
M3MEHYMBOCTH Ha pacTeHuit). Kupunna n




IpUMeEpe PACTEHUI)». Medoaus

57 2 | . I3MeHYHBOCTb: M3yuuTh KOMOMHATUBHYIO H M3MeHIHBOCTD
HaCJICACTBCHHAA N MYTAaIUOHHYIO USMCHYUBOCTD. I[a}oT onpeaeacHue HACJICACTBCHH
HEHacJIeZICTBeHHAs [To3HakOMHTh ¢ MyTalUsIMH U WU3MEHYUBOCTH, as u
MyTainuoHHas u MyTareHHBIMU (PaKTOpaMH. KJIacCU(PUIUPYIOT HEHACIIeICTBE
KOMOHMHATHBHAs BUJIbl U3MEHYHUBOCTH U HHas
N3MEHYUBOCTD. BBISIBJISAIOT UX BI/IpTyaHLHaH

0COOEHHOCTH 1IKoJIa
Kupumna u
Medoans

Tema 3.17. 'eHeTHKa 1 310pOBBE UenoBeka (2 vyac)

58 1 | I'eneruka u 300pOBBE CdhopmupoBats 3HaHUS O 3HaKoMATCSA C I'eneruka u
YeloBeKa 3HAaYeHNE TeHETHKH IS HAaCJIEICTBEHHBIMHU 3I0pPOBBE

MeaunuHbl. [To3HaKOMHUTS C 3200JICeBaHUSIMH YeoBeKa

BIUSHUEM MYTareHOB Ha yesoBeka U MerofaMu | Buptyanbhad

OpTaHH3M. HX IPOPIITIAKTUKA IIKOJIa
Kupunna u
Medonus

59 2 | I'enetuka u 310pOBBE ITo3HAaKOMUTE C 3HaKoMsITCS C I'enetuka u
YeloBeKa HACJIE/ICTBEHHBIMHU OONIE3HSAMH | HACIEACTBEHHBIMH 3I0pPOBBE
Hacnencrsennsie YeJloBeKa, UX MPUYNHAMU U 3a00JIeBaHUSIMH YeoBeKa
OosesHy, TCHHBIE MPOPUIAKTHKOH. 4yesnoBeKa U Metojamu | BupryanbHas
XPOMOCOMHEIE. UX IPOPIITAKTHKA N E

Kupumna u
Medonus

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

60 1 | Cenexmusi: OCHOBHBIE W3y4nTs OCHOBBI CENEKIIHH: OnpenensroT Cenexiust
METO/TBI U TOCTIDKEHUS METOJIBI ¥ TOCTIDKEHUSI. CEJICKIINIO KaK HayKy, OCHOBHBIE

BBISBIISIIOT METOJIbI U
ee 3HaYCHHUEe NI JOCTHKECHHUS
YeIIoBeKa, TAI0T BupryansHas
oTIpesieNIeHHsI COpTa, HIKOJIa
MOPOJIbI U IITaMMa, Kupunna u
Medonus

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

METOJIbI U TOCTIKEHUS LEHTpax MHOTO00pa3us 1 C IIEHTpaMH OCHOBHBIE
MIPOUCXOXKICHUS KyJIbTYPHBIX MTPOUCXOXKISHUS METO/TBI U
pactenunii. [losHakoMuTh € KYJBTYPHBIX JOCTHKECHHUS
OCHOBHBIMU METOJaMHU pacrenuii u ponsto H. | Bupryanbsnas
CEJISKIINU: THOPHIN3aIINH, . BaBuyosa B IKoJIa
HCKYCCTBEHHBIM OTOOPOM. pa3BUTHHU Kupwnna n

TeHETHKH U cenekimy, | Medoauns

OIIMCBIBAOT OCHOBHbIE | OGopynoBaHu

METO/IbI CEJIEKLIUH e HLK.*
Mudposas
aabopaTopus

Tema 3. 19. bruoTtexHonorus: 1OCTHKEHHS U MEPCIEKTHBHI pa3BuTHs. (14ac)

62 1 | buorexHonorus: [To3nakomuts ¢ Hatot onpeneneHue DIEeKTPOHHOE
NOCTIDKEHUS 1 OMOTEXHOJIOTHEIH T€HHOM OMOTEXHOJIOIUH, yueOHoe
MEPCTIEKTUBHI PA3BUTHSI. WHXEHEPUEH: TOCTHKEHUAMU U | 3HAKOMSITCS W3JIaHuE
I'ennas nmxenepusi. MEPCIIEKTUBAMH Pa3BUTHS. C €€ pa3fenamu U «Obmas

OCHOBHBIMU ouonorus
HaTPaBICHUSIMH

€€ pa3BUTHs, a TAKXKE C
3THYECKUMU

aCIIeKTaMH Pa3BUTHS
OMOTEXHOJIOT U




HToro

62 yaca

‘ Pe3eps (8 uac)

Hcnonbs3oBanue o6opynoBanus «IIKoJIbHOr0 KBAHTOPHYMAa» IO Mepe NOCTYIICHUSI.

*

5.KQHTCQHH OUCHUBAHUSA YUALNMUXCSH 10 NPEAMETY

DOpMBI KOHTPOJIS

Kputepun onennBanus

TEeKyLIen
YCIIEBAEMOCTH
yyaImxcs
Texymee MumakoBa B.H. buonorus. 10 xi.: meromuueckoe mocobue Kk yueOHuky M.b
TECTHPOBaHHE AradoHOBOH, B.1.CuBornazosa « buomorusi», 1 Oxitacc. Enunsrii
l'ocynapcTBennsiii Ok3amMeH  buonorus: THNOBBIE 3K3aMEHAIIMOHHBIE BAPHAHTHI:
30 BapumantoB / mon pen. B.C.PoxnoBa — M, M3pmarensctBo «HarnumonansHOe
obpazoBanuey, GUIIN.
Tekymee 5 3a7aHUi B TECTE, COOTBETCTBEHHO KOJIUYECTBO IIPABWIBHO PEILIEHHBIX 3alaHUN B
TECTUPOBAHUE TECTE OIpPENEISAET OLUEHKY.
Temaruueckoe 10 3amanuii B Tecte.
TECTUPOBAHHE 80-100% — omenka «5»

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

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

Ouenka «5» cTaBUTCS, €CJINU:
1. IlpaBWIIBHO CaMOCTOSITENIBHO OMPECNSIET IIeNIb JaHHBIX PaOOT; BHIOIHICT
paboTy B OTHOM 00BEME ¢ COOINIOJIEHHEM HEOOXOIUMOW TOCIEeI0OBATEILHOCTH
MPOBEICHHUS OTIBITOB, M3MEpEeHUH.
2. CaMOCTOSITENIbHO, PAlMOHAILHO BHIOMPACT W TOTOBHUT IS BBITIOJIHECHUS
paboT HeoOxoquMoe O0OpYHOBaHUE; IMPOBOAWUT JAHHBIE PabOTBHl B YCIOBHUSX,
o0ecreYnBaInX MMOTydeHHe Han0oJee TOYHBIX Pe3yIIbTaTOB.
3. 'paMOTHO, JIOTHYHO OIKCHIBAET XOJ MPAKTHUECKUX (J1a0OpaTOpHBIX) padoT,
MPaBWILHO (DOPMYJIUPYET BBIBOJBI; TOYHO M aKKypaTHO BBIIOJIHAET BCE 3aIUCH,
TaOJIUIIBI, PUCYHKH, YEPTEXKH, TPAPUKH, BHIYUCICHIS.
4. TlposiBisieT OPTraHU3AIMOHHO-TPYAOBBIE YMEHHS: TOMICPKHUBACT YHUCTOTY
pabouero Mecra, MOPSIOK  HAa CTOJIE, DKOHOMHO pacxXoJyeT MaTepuabl;
co0JIro1aeT npaBuiia TEXHUKH 0€301TaCHOCTH TIPH BHITIOJIHEHUH PadoT.

OneHka «4» CTaBUTCH, €CJTH VIEHHK:
1. BoimonHsieT mpakTU4ecKyr  (1adopaTopHyro) paOOTy  TOJHOCTBIO B
COOTBETCTBHM C TPEOOBAaHMSMH TIPH OILIEHWBAaHUHM pPE3yabTaTOB Ha «5», HO
JIOITYCKaeT B BBIYMCIEHUSIX, U3MEPEHUAX JBAa — TPU HEAOYETa WM OJHY
HErpyOyIo OIIMOKY M OAMH HEAOUET.
2. Ilpu odopmienun paboT OMycKaeT HETOYHOCTH B OMMCAHUM XOJa JIeHCTBUH;
JleJIaeT HETIOTHBIE BEIBOIBI TIPH 000OIICHHH.

Onenka «3» cTaBUTCH, €CJTH YICHHK:
1. IlpaBunbHO BBINONHSAET paboTy HEe MeHee, yeM Ha 50%, omHako 00BEM
BBITIOJTHEHHOM YaCTH TaKOB, YTO TIO3BOJISIET MOJNYYUTh BEpPHBIC DPE3YIbTAaThl U
CZeNaTh BBIBOJBI II0 OCHOBHBIM, MPUHIMITHATBHBIM BaKHBIM 3a/1a4aM paOoThI.
2. Ilonbupaer oOopyaoBaHKe, MaTepHaj, HAYMHAET PpabOTy C IIOMOIIBIO YUUTENIS;
WM B XOJIE IPOBENICHUS W3MEPECHHM, BBIYMCICHUNA, HAONIOACHWHN JIOIyCKaeT
OmMMOKH, HETOYHO OPMYIUPYET BBIBOJIBI, 000OIICHHSI.




3. IIpoBoauT paboTy B HEpALMOHAIBHBIX YCIOBUSIX, YTO MPUBOJIUT K MOIYYCHHIO
pe3ybTaTOB C OONBINUME MOTPEIIHOCTSAMK;, WIA B OTYETE JIOMyCKaeT B OOIeH
CJIO’)KHOCTH He 0ojiee AByX OIIMOOK (B 3alHCSAX YUCEN, Pe3yIbTaTOB W3MEPEHHH,
BBIYUCIICHUH, COCTABICHUH TpauKOB, TaOIUI, CXEM U T.1.), HE UMEIOUINX IS
JAHHOW pabOThl MPUHIMITHAILHOTO 3HAYEHUS, HO TOBJIMSBIINX HAa PE3yJIbTAT
BBIMOJTHEHHSI.
4. JlomyckaeT rpyOyro OmMOKY B XOJ€ BBHIIONHEHHS Pa0OTH: B OOBSCHEHWH, B
odopMIIeHNH, B COONIOJCHUN MPAaBUI TEXHUKH 0E30MaCHOCTH, KOTOPYIO YUEHHUK
UCTIPABJISET IO TPEOOBAHUIO YUUTEIIS.

OneHka «2» cTaBUTCH, €CJTH YICHHK:
1. He ompenmenser caMOCTOSATENBHO LENb pPadOTBHl, HE MOXET 0e3 MOMOIIH
YYUTENs TOJrOTOBUTh COOTBETCTBYIOIEE O0OPYAOBAHHE; BBITIOIHSICT PabOTy He
MOJTHOCTBIO, U O00BEM BBITIOIHEHHON YacTH HE TO3BOJIACT CJHENaTh MPABUIIBHBIC
BBIBOJIBI.
2. JlomyckaeT nBe U Oonee rpyObie OoMIMOKU B Xone paboT, KOTOphIE HE MOXKET
WCTIPABUTH MO TPEOOBAHUIO TIE/Iarora; WK MPOU3BOJUT U3MEPEHHUS, BHIYUCIICHHS,
HaOJII0JICHUS] HEBEPHO.

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

OueHka «5» CTaBUTCS, €CIU YUYCHUK:

1. [IpaBuIbHO MPOBOAUT HAOIOZAECHHE TIO 3aJAHUIO YIUTEIS.

2. Beigensier cyliecTBEHHbIE TPH3HAKM Yy HAOII0AaeMoro OObBeKTa,
nporecca.

3. 'pamoTHO, IOTHYHO OGOPMIISIET pPE3yNbTaThl CBOWX HaOMIOACHUM,
JenaaeT 000OIICHHUS, BBIBOIBI.

OneHka  «4» CTaBHUTCS, €CIU YICHUK:

1. IlpaBuIIbHO POBOJUT HAOIIOIEHHUE 10 3aIaHUIO YIUTETIS.

2. JlommyckaeT HETOYHOCTH B XOJie¢ HAOJIONEHWIA: TPH BBIICICHHH
CYIIECTBCHHBIX TPHU3HAKOB Yy HaOM0aeMoro oObeKTa, MpoIecca Ha3bIBacT
BTOPOCTETICHHEIE.

3. HebpexxHo mimm HeTO9HO 0OpMITSIET PE3YIIbTaThl HAOMOICHHH.

OneHka «3» CTaBUTCs, €CJIU YUCHUK:
1. JdomyckaeT oJiHy-/IBe rpyOble ONIMOKU WJIM HETOYHOCTH B MPOBEJICHHN
HAOJIIOICHUI 10 3aJJAHUI0 YUUTEIISL.
2. 1lpu BblIeNEeHUH CYLIECTBEHHBIX IPU3HAKOB y HA0I0AaeMOro 00beKTa,
npoliecca Ha3bIBaeT JIUIIb HEKOTOPhIE U3 HUX.
3. Jomyckaer omHy-iBe rpyOble OomHMOKHM B O(GOPMIIEHUH DPE3yNbTAaTOB,
HAOJIFOIEHUI U BHIBOJIOB.
O1neHka «2» CTaBUTCs, €CJIU YUYCHHK:
1.lonyckaeT TpHu-ueThIpe TPyOble OMIMOKH B MTPOBEICHIH HAOIIOIEHUIA 10
3aJ]aHUI0 YUHUTEIS.
2. HempaBuibHO BbIIEINISET IPU3HAKK HAOJII0JaeMOro 00bEKTa, Ipolecca.
3. Jlomyckaer Tpu-4eThipe rpyOble OMMOKH B OQOPMIICHUU PE3YIHTATOB
HaOJIFOAEHNI U BBIBOIOB.

[Mpumeuanue. OILEHKH C aHAJIM30M YMEHHH M HABBIKOB IPOBOAMTH HAOJIOACHMUS
JIOBOJIATCS 10 CBEJIEHUS YUaIllMXCA, KaK IIPaBUJIO, Ha MOCIEAYIOIIEM YPOKE, MOCIe
cIa4yd OTYETA.

Coo01ienue,
TBOPYECKUI IPOEKT

Ouenka «5» - riIyOOKHIA, CAMOCTOSITETIbHBIH, C IPUBICYEHUEM JIOTIOTHUTEIBHOTO
MaTepuraia 1 IpOsIBICHHEM TMOKOCTH MBIIIUIEHHUS OTBET YUE€HUKA;

Ouenka «4» - mpuBJIeYEHNE JOTOIHUTENIEHOTO MaTepraia, HEyBEepEHHBIN OTBET;
Ouenka «3» - BbIIONHEHa paboTa B MTMCBMEHHOM BHUJIE, OTCYTCTBHE OTBETA, IPU
3TOM OTBETHI Ha JIOTIOJHHUTEIHHBIE BOIIPOCHL;

OueHka «2» - TOIHOE OTCYTCTBHE PabOTEHI.




CooO1ienue 1o Kputepuu onenuBanus:

TeMe MakcumanpHOe K0J1.-Bo 6amioB — 60 u Oonee
(c 60 — 50 6ammoB — oreHKa «5»
MYJIBTUMEIUHHBIM 49 - 30 bayutoB — oneHKa «4»
conpoBoxaeHueM). | 29 -20 GamioB — oreHKa «3»
Ne | Kputepuu ornieHMBaHHs IPOEKTa 10 OMOJIOrUn Kon-Bo
0amioB
I | 3amwra npoexTa. BeicTymuienne 40
3HaHue MaTepuala 10
Jloruka u mocnenoBaTeIbHOCTh COJIEPKAHUS BHICTYIUICHHS 5
OOBEKTUBHOCTH U JOCTOBEPHOCTH PACCYKICHUM. 5
O¢ddexTuBHOCTS peun (YBEpEHHOCTH, aPTHCTU3M, 10
YBIICYEHHOCTH) 5
CoOnroieHre yCTaHOBIICHHBIX BPEMEHHBIX PaMOK 5
Obmenne c ayaurtopueit (OTBETHI Ha BOITPOCHI)
Il | KommeroTepHas mpe3eHTanus 20
XynoxecTBeHHOE opopmiieHue (moadop mpudra u GpoHa, 5
pasMep U BT, YNTadeNbHOCTh TekcTa). Opdorpadus.
YMepeHHOE KOIHYECTBO TEKCTa Y MEPEHHOCTDH AP (EKTOB.
PaznooOpa3ue u OpUrHHAIBHOCTH CJIAMI0B 5
CornacoBaHHOCTb BBICTYIUIEHUS C MTOJATOTOBIEHHON 10
Mpe3eHTalren
111 | YMenue 3a1aBath BOPOCHI (JOMOIHUTENbHBIC OAILTHI)
Benenue pabounx OnenuBaetcs B cOOTBETCTBHH ¢ [lonoxeHueM o enuHOM opdorpaguyeckom
TeTpajei pexume B MBOY «3yamnosckas COLL»

6.0nucanne MaTepuaabHO-TeXHUYECKOI0 U YUeOHO-MeToAnYecKoro odecneyenus Padoueii
nporpammsbl. MagopMannoHHO-KOMMYHHKALMOHHbIE CPEACTBA 00y4eHusl

MybTUMETMIHBIN KOMITBIOTED (C TAKeTOM MPUKIAHBIX IPOrpaMM, TrpadUvdecKoi orneparmoHHON
CHUCTEMOM, MPUBOJIOM JJIsI YTCHHSI/3aITUCH KOMITAKT-TUCKOB, ayIHO-BUIE0 BXOJaMH/ BBIXOJaMH,
AKyCTUYECKMMH KOJIOHKaMH, MUKPO(OHOM U HayITHUKaMHU M BO3MOKHOCTBIO BbIX0Ja B MIHTEpHET).
OKCIO3ULMOHHBIA SKpaH.

WHTepakTHBHAS/3TIEKTPOHHAS JOCKA.

KonupoBanbhblit anmapar.

MULTIMEDIA - nonneprxxa Kypea «brororvist. XKuoit oprarramy JladopatopHpii nipakmikym. bronorist 6-11 xiace
(yueOHoe amekTpoHHOe H3ianue), Pecybnukanckuii mynsTiMena nentp, 2010buonors 9 xiace. Oormast
ounarorvis.  MyJlsTUMEIMAHOS TPTIOKESHHE K YUeOHHKY (3JIEKTPOHHOE yueOHoe u3nanue), Jpoda, ®usukon, 2006
NureprerpecypcsLBUBJIMOTEKA 3JIEKTPOHHBIX HATJIAAHBIX

[IOCOBUUITIOAIOTOBKA K EI'D 11O BUOJIOTUUJIETCKASI SHIIUKJIONEUS (Kupunna u
Medoaust)PETIETUTOP — BUOJIOTUA Pabouas nporpamma k nuaun YMK B.M. CuBornazosa
cocrapiieHa Ha ocHOBe [Iporpammer cpennero obpasoBanus o ouonoruu 10-11 knaccoB 6a30BEIi
yposeHb aBTopoB / U. b. AradoHoBa,

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

VYpoxku 6nonoruun KMM. Yenosek. 8 kiacc.- upryansHas mkoia Kupumia u Medoauns.-M.,2010.
Peamm3anusi 00pa3oBaTe/IbHBIX NPOrPaMM IO OHOJIOTMH € MCIOJIB30BAHHEM 000Py10BaHUS
aeTckoro Texnonapka «llIkoabHbI KBaHTOPUYM» 5-9 Kiaacebl. MeToguueckoe mocooue.
Mocksa,2021. B.B. Byciakos, A.B. IIbineeB

Mopenn, ckeneTbl, Ta0JIHLBI, MYJISKH, BJAXKHbIE IPENapaThbl: CEpALE B pa3pe3e, MO3T B pa3pese,
rina3. Habop Tabmuil mo aHaTOMUH.

Oo6opynoBanue T.P.* : IludpoBas (komnbloTepHas) jadopaTtopusi IIporpammHoe o0ecreueHune
Releon Lite (ITO Releon MyasTuaaTunk ,MoHoaaTumk). PerucTpaTrop JaHHBIX 3JIEKTPOHHOE
YCTPOICTBO (MHTEPAKTUBHAS JOCKA, IEPCOHATbHBIH KOMIBIOTEP, HOYTOYK, IUIAHIIET, MOOMIbHBII
TeaedoH) noanep:;xkusapmue padory ITO Releon.




7.JIAICT KOPPEKIIUU PABOYE TIPOT'PAMMBI

No mprkasa qupeKTopa IMKOJbl. Ha | Buj koppeknnu ( COBMEIICHHE, Howmepa u TeMbl ypoKoOB,
OCHOBE KOTOPOI'O BHECEHBI HCIIOJIb30BAaHUE Pe3epBa) KOTOPBIE TIOJIBEPIIIUCH
W3MEHEHUS B pab0vyI0 IpOorpaMmy KOPPEKIIUU

MYHULIMNAJIbHOE ABTOHOMHOE OELLIEOBPA3OBATEJIbHOE YYPEXXIEHVNE "BEOPOBUXUHCKAS CPE[IHSAS1 OBLLIEOBPASOBATEJ/IbHAS LLKOJA"
NMEPBOMAMCKOIO PAOHA, CacoHoBa EneHa AnekceeBHa, [MpekTop
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