MUWHHUCTEPCTBO IMPOCBEIIEHUS POCCUIICKON ®EJIEPALIUUA

MunuctepcTBo 00pazoBanust Camapckoii 001acTu

INocynapcTrBenHOE Or0/KETHOE 001IIe00pazoBarenbHoe yupexaeHue CaMapckoi 001acTu cpeasis
obmeoOpa3oBatenpHas mkoina c. [lecrpaBka
MyHUIUIaIBEHOTO paiiona [lectpaBckuii Camapckoit o0macTu

PACCMOTPEHO [TPOBEPEHO. YTBEPXJEHO.
Ha 3aceganun MO 3aMecTUTENb AUPEKTOPA IO Hupextop I'BOY COIII
YUUTEIIECH VP ®exnucoa C.I'. c. IlecrpaBka
€CTECTBEHHO-HAYYHBIX U 29.08.2025r. Mscoenona A.1O.
00I11eCTBOBETUECKUX [Tpuka3 Ne83.25
JYCIIAIIINH. ot 01.09.2025r.
PykoBonurens MO
Honmunmoeuu I'.A.
[IpoToxoin Nel
ot 27.08.2025r. O=IBOY COL c. MecTpaska, CN=
MscoegoBa AHHa KOpbeBHa, E=
@ pestrav_sch pst@63edu.ru
00f77532323794ad45
A1)\ 2025.09.01 16:18:26+0400
PABOYASA ITPOI'PAMMA
ID 9832322

JIEKTHBHOI'0 Kypca
«Pelienue 3a1a4 mo oomed 0H0JI0rumn»

st ooyuaromuxcst 10—11 kimaccos

c. [TectpaBka, 2025r.



IHosicuuTeALHAA 3aNIUCKA

DOnexTtuBHBIA Kype «Pemenne 3amad mo odmelr OMOIoTum) MpeaHa3HAYCH IS
yuanuxcs 10 - 11 xmaccoB u paccuuta Ha 68 yacoB 3a 2 roga o0yuyenus no 1 gacy B
Henemto: 10 knacc 34 ygaca B roa, 11 kimacc — 34 yaca B roJ. DJIEKTUBHBIA KypC
«Pemenue 3amau mo oOmei Owosorum» s oOydaromuxcs 10-11  kiaccos
yriyossier 0a30oBble 3HAHUS 10 OWOJIOTMM M HampaBjieH Ha (GOpMUpPOBaHUE U
Pa3BUTHE OCHOBHBIX YUEOHBIX KOMIIETEHIIUHN B XOJI€ PEIlICHUs OMOJIOTrMYECKUX 3aau.

Konyenyusa npoepammer kypca 3akimoyaeTcsi B TOM, 4To €€ pa3paboTka CBsi3aHa
C pa3pabOTKOM CHUCTEMBl CHEIUAIU3HUPOBAHHOW MOATOTOBKH  (MPO(UIBLHOTO
oOydeHus) B CTapUIMX KJaccax M HaIpaBlICHO Ha pealu3alyio JUYHOCTHO -
OPUEHTUPOBAHHOTO MPOIECCa, PU KOTOPOM MAaKCHMAJIbHO YUUTBHIBAIOTCSI HHTEPECHI,
CKJIOHHOCTH, ¥ CHOCOOHOCTH CTapIleKIacCHUKOB. OCHOBHOM aKIIEHT Kypca CTaBUTCS
HE Ha MPUOPUTETE COJICPXKAHMS, @ HA MPUOPUTETE OCBOCHUS YYAIIUMUCS CIIOCOOOB
NEUCTBUN, HE HAHOCA YIIepO CaMOMy COJEPKAHMIO, T.€. PA3BUTHUIO MPEAMETHBIX U
MEXIPEIMETHBIX KOMIIETEHIMHA, YTO HAaXOJUT OTPAKEHHE B KOHTPOJILHO-
U3MepuTenbHbIX Matepuanax EI'D.

Axmyanbhocms JaHHOTO SJIEKTUBHOTO Kypca MOJKPEIUIAETCS MPaKTUYECKOM
3HaYUMOCTBIO HM3yYaeMbIX TEM, YTO CIIOCOOCTBYET TMOBBIIICHUIO HMHTEpeca K
MO3HAHUIO OWOJOTMU W OPHEHTUPYET Ha BbIOOp mnpoduwis. Y oO0ydaronmxcs
CKJIQJIBIBACTCSl TMEPBOE MPEACTABICHHE O TBOPYECKOW HAYYHO-HUCCIEIOBATEIbCKOM
JeATETbHOCTH, HAKAIUIUBAIOTCA YMEHHUS CAMOCTOSITENIbHO PACIIUPATH 3HAHUSI.

AxmyanbHocms yMEHMS peniaTh 3aJaud MO OMOJIOTHM BO3pAcTaeT B CBSA3U C
BBegeHueM EI'D mo Ouonoruu, a Takke ¢ TeM, 4TO HEOOXOIUMO MPUMEHSTh 3HAHUS
Ha TpakThke. PemieHue 3amad mo OMONOTHM JaeT BO3MOXKHOCTH JIydllle TO3HATh
dbyHIaMeHTaNbHbIE OOIIEOMOIOTUYECKUE TOHITHSA, OTpaXkalollhe CTPOCHHE U
(GyHKUMOHUPOBaHUE OHOJOTMYECKUX CHUCTEM Ha BCEX YPOBHAX OpraHu3aluu
HKHU3HH.

Pemenve 3agad mo OMOJIOTMM TO3BOJISIET TakXKe YIrIyOUTb UM 3aKPENUTh
3HaHUS MO pasjenam obmiet Ouosnoruu. OrpOMHYI0 Ba)KHOCTh B HENPEPHIBHOM
o0pazoBaHWKM TMPUOOPETAIOT BOMPOCHI CAMOCTOSITENIBHOW paOOTBhI  ydaluxcs,
YMEHHE MBICIUTh CaMOCTOSITEIbHO M HaXOAUTh perieHne. Co3qatoTcss yCiaoBHs
JUTS MHIUBUAYAIHHOW M TPYIIIOBON (OpM ACATEIHHOCTU yUAIUXCSI.

Ocobennocmamu npocpammul Kypca SIBISIETCS TECHasl CBA3b €r0 COACPKAHUS C
ypokamMu o0mieil OuoJIoruM M COOTBETCTBUME TpeOoBaHuaM ['ocynapcTBEeHHOro
crangapta. llogbop ™arepuanoB Uisl 3aHSITHM OCYIIECTBISIETCS Ha OCHOBE
KOMIIETEHTHOCTHO - OPUEHTUPOBAHHBIX 33J]JaHUM, HAIIPABJICHHBIX HA Pa3BUTHE TPEX
ypOBHEH 00y4E€HHOCTHU: PENPOTYKTUBHOTO, MPUKIATHOTO U TBOPUECKOTO.



Lenvio kypca sensiemcs:

O0o001eHne, cucTeMaTH3alus, paclIMpeHue U YriIyOJIeHUe 3HAHUM ydaluxcs
00 OCHOBHBIX OMOJIOIMUECKHUX 3aKOHOMEPHOCTSX; (POPMUPOBAHUE HABBIKOB PEIICHUS
OMOJIOTMYECKUX 3a/1a4 Pa3JInYHbIX TUIIOB.

3aoauu:

1.®opMupoBaHrEe CUCTEMBI 3HAHUH IO OCHOBHBIM 3aKOHaM OHOJIOTHH.

2.0opMUpPOBaHHE YMEHUHW U HABBIKOB pELICHUS OHOJOTHYECKHX 3aJay
PENpOAYKTUBHOIO, IPUKJIAHOTO U TBOPYECKOTO XapaKTepa.

3.0TpaboTKa HABBIKOB IPUMEHEHUSI TEHETUUECKHUX 3aKOHOB.

4. ®opMupoBaHHE MOTPEOHOCTH B IPUOOPETEHUH HOBBIX 3HAHUH U CIIOCO0aX UX
HOJIyYEHUs IyTEM CaMOOOpa30BaHU.

bnazooapsa snexmuenomy Kypcy 6vInoIHAEmcs: HECKOIbKO (OYHKYUU:

1.Kypc «Pemenne 3amad mo oOImie OwoJIOTHH» TIOMOTAeT 3aKpPEnuTh H
yIIyOuTh YPOBEHb 3HAHUM y4yalIUXCs MO OMONOTHH, IPUMEHHUTh 3TH 3HAHUA MyTEM
pelieHus: OMOJIOTHYECKHX 3a/au.

2. Ocy1ecTBaseTCsl JINYHOCTHO-OPUEHTUPOBAHHBIN MoAXoa B o0yudeHuu. To
€CTb YUWUTBHIBAIOTCS WHAMBHUAYAJIbHBIE CKIOHHOCTH M CIOCOOHOCTH Y4YallUXCs U
CO3/AI0TCSl YCJIOBUSL 111 OOY4YEHHMs] UX B COOTBETCTBUU C NPO(EeCCHOHATBHBIMU
UHTEpEeCcaMHu.

B pesynomame npoxooicoenus npocpammbl 31eKMUBHO20 Kypca:

Yuawuecs 0onorcnol 3namo:

e (OCHOBHBIE MOHATHUS MOJIEKYJIAPHONU OMOJIOTUH, IUTOJIOTUN U T€HETHKHU;

e OOmue cBeIeHUSI O MOJIEKYJISIPHBIX M KJIETOYHBIX MEXaHM3MaX HaclleJOBaHMsI
TeHOB U ()OPMUPOBAHUSI IPU3HAKOB;

e Cpenuduyeckue TEPMHHBI U CHUMBOJIMKY, HCIIOJNb3yEeMble MpPH pPEIICHUU
TeHETUYECKUX 3a/1a4 U 3a/1a4 110 MOJIEKYJIIPHOM OnoJioruu;

e CrpoeHue U QyHKIUH OPraHOUAOB KIETKH. OCHOBHBIE NOJIOKEHUS KJIETOUYHOM
teopuu T. llIBanna n M. lllneiinena;

e XHUMHUECKUN COCTaB KIETKH: OENKH, >KHUPbI, YIJIEBOMABI, HYKICHHOBbBIE
KHCJIOTHI;

e MexaHU3M NPOLECCOB KUZHEACITEIBHOCTH KIETKU: YHEPreTHUECKUd OOMEH,
TIacTUYeckuit oOMeH: (HOTOCHHTE3, OMOCUHTES;

e 3akoHsl MeHpens, 3akoH MopraHa, 3aKOH YHCTOTBI TAMET;

e buomormyeckoe  3HaY€HHE  BCEX  MPOLIECCOB  KU3HEACSATEIHHOCTH,
IPOUCXOASIINX B KIETKE;

e ®opMbI U3MEHYUBOCTH, IPUIMHBI U3MEHYUBOCTH;

e ANTOpUTMBI pelieHus 3a7a4 6a30BOro U MOBBIIIEHHOTO YPOBHS CII0KHOCTH.
Yuawuecs oonorcnvl ymemo:



e BpiCTpauBaTh QJITOPUTM pPEIICHWS 33Ja4 HAa OCHOBE  IIOJyYEHHBIX

TEOPETUYECKUX 3HAaHUM 3aKOHOB LIUTOJIOIMH, MOJIEKYJISIPHON OMOJIOTUH, TEHETUKH;

¢OO0BICHATh pOJIb TEHETUKH B (HOPMHUPOBAHMM HAYYHOTO MHPOBO33PECHMS;
COZEP/KAHUE TEHETUYECKON 3a0a4H;

¢O000maTh ¥ NPUMEHATH 3HAHUS O KJIETOYHOM M OPraHU3MEHHOM YpPOBHE
OpraHU3alVH KU3HU;

eO000IaTh M NPUMEHATh 3HAHUSA O MHOTroOOpa3uu OPraHU3MOB PA3HbBIX
LIapCTB;

¢CoOMnoCTaBIATh OCOOCHHOCTH CTPOCHHS M (PYHKIMOHUPOBAHUS OPraHU3MOB
Pa3HBIX LIAPCTB;

e YCcTaHaBIMBaTh MOCJIEI0BATEIBHOCTh OMOJIOITMYECKHX OOBEKTOB, MPOLIECCOB,
SIBIICHUM;

eYcraHaBiIMBaTh MPUUYMHHO-CIEICTBEHHBIE CBSI3M, JejaTb 00O0OIIeHUS,
IIOMOJIHATD U CUCTEMATU3UPOBATH MTOYYCHHBIE 3HAHUS;

o[IpuMeHATh OMOJIOTMYECKUE 3HAHUS B MPAKTUYECKUX CUTyalusX (MPaKTUKO-
OPHUEHTHPOBAHHOE 33JaHUE); MPUMEHITh TEPMUHBI IO T€HETUKE, CUMBOJUKY IpPH
pELIEHNN IeHETUYECKUX 3a1a4.

e Pemath 3agauM 1O IIUTOJIOTMM 0a30BOr0 YpPOBHS M TMOBBILIEHHOTO Ha
IIPUMEHEHUE 3HAHUK B HOBOW CUTYallUH;

e Pemiath  3ajauM MO TreHETHMKE O0a30BOr0 YPOBHS M IOBBILIEHHOTO Ha
IIPUMEHEHHUE 3HAHUM B HOBOU CHUTYallMH;

e Pemare  3amaunm M0 MOJEKYJIspHOH Ouojoruu  0a30BOTO YPOBHS H
IIOBBIIIEHHOTIO HAa IPUMEHEHNE 3HAHUM B HOBOW CUTYAallUH;

e lcnonb3oBarh 001IME MpUEMBI PabOThI C TECTOBBIMU 3a/laHUSIMU  Pa3IMYHOM
CJIOKHOCTH, OpPHUEHTUPOBATHCSI B INPOIPAMMHOM Marepuaige, YMETb YETKO
(dbopMynIupoOBaTh CBOU MBICIIH;

e [lonp30BaThCs pa3IUYHBIMU TOCOOUSIMU, CIIPABOYHOM nuTepatypoit, UnTepHeT-
VUCTOYHHUKAMHU.

Coaep:xxaHue nporpamMMbl 3JEKTHBHOIO Kypca BKJIK4YaeT 3 OCHOBHbBIE
pasaeJa:

peleHre 3a1a4 Mo MOJIEKYJISIPHOM Onosioruu,

pelieHre 3aaad o LUTOJIOTUH,

pelieHne 3ajad Mo reHeTuKe,

JlanHble paszgenbl JENsITCs Ha TEeMbl, U Kaxzaas TeMa 3JEKTUBHOTO Kypca
SBIISIETCS MPOAOJIKEHUEM Kypca OUOJIOTHH.

DNEKTUBHBIM KypC BKJIIOYAET TEOPETUYECKUE 3aHATHUS W MPAKTUKYMbI IO
pELICHUIO 3a]1ay.



JInuHOCTHBIE Pe3yJIbTATHI

®opMupoBaHUe MUPOBO33PEHHS:

-pa3BHUTHE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS

-CTaHOBJICHHE OOIIEH KyIbTyphl U QYHKIIMOHAIEHOW IPaMOTHOCTH
-0CO3HAHME IEHHOCTH KUBOU MTPUPOIBI

-IOHUMaHNE HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K OKPYKAIOIIEH cpeie
IenHOCTHDBIE OPHEHTALIMH:

-(opMupoBaHUE IKOIOTUIECKOTO MBITILICHHS

-pa3BUTHE MIPENICTABICHUI O 3J0pOBOM 00pa3e KU3HU

-BOCIIMTaHUE YOSIKAEHHOCTU B TIO3HABAEMOCTH JKUBOU MTPUPOIBI
-COOJIOICHNE STUIECKUX HOPM IIPY OHOJIOTUIECKHUX MCCIICIOBAHUSIX
CamopazBurue:

-TOTOBHOCTH K CaMO0OOPa30BaHUIO

-CIIOCOOHOCTH K aJlanTalllii B COBPEMEHHOM MHUPE

-pa3BUTHE SYMOIMOHAILHOTO MHTEIUICKTA

-opmMHUpoBaHUE OTBETCTBEHHOTO OTHOIICHHMSI K 37J0POBBIO

MeTtanpeaMeTHblIe pe3yJbTaThI

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIE 1CUCTBUA:

-yMeHHue (pOopMYyIUPOBAThH U peuiaTh MPOOIeMbl
-BJIaJICHUE NTPUEMAMMU JIOTUYECKOTO MBIIICHUS
-CTIOCOOHOCTH CTPOUTH JIOTUUECKUE PACCYKICHUS
-yMeHHue paboTaTh ¢ OMoIoTuYecKoil nHpopmanmen
HccaenoBaresibckue HABBIKU:

-BJIaJICHUE METOJaMH HAYYHOI'O IIO3HAHUS

-CIIOCOOHOCTD MPOBOAUTH OMOJIOTUYECKUE SKCTIEPUMEHTHI
-YMEHUE BBIJIBUTaTh TUIIOTE3bl U MPOBEPATH UX

-HaBBIKM aHAJIN3a PE3yJbTaTOB UCCIEIOBAHUS

Pa6ora ¢ undpopmanmeii:

-YMEHHUE UCI0Ib30BaTh Pa3IMYHble HCTOUHUKU MH(GOpMALIIH
-CIIOCOOHOCTb KPUTUYECKH OLIEHUBATh JIAHHbIE

-HaBBIKU CO37aHusl UH(HOPMAIIMOHHBIX MPOAYKTOB
-Binanenne UK T-komnerennmsamMu

IIpenmeTHbIE pe3yJIbTATHI

Teopernueckune 3HAHUSA:

-MIOHUMAaHKE MeCTa OMOJIOTHU B CUCTEME HAYK

-3HAHNE OCHOBHBIX OMOJIOTUYECKUX TEOPUN U 3aKOHOB
-BJIaJICHUE OMOJIOTHYECKON TEPMUHOIOTHEIN
-MIOHUMAaHKE POJIA OUMOJIOTUH B MPAKTUUECKOM E€ATETbHOCTH
IIpakTnyeckne ymeHus :

-pEllIEeHNE TeHETUYECKUX 3a/1a4

-BBITIOJIHEHHE JTAOOPATOPHBIX PadbOT

-COCTaBJIEHUE CXEM CKpPEIMBAHUS

-IPUMEHEHHE 3HaHUM I PELICHUs IPUKIIAAHbIX 3a1a4



IIpuMeHeHue 3HAHMIN:

-HUCIIOJIb30BaHNE OMOJIOTUYECKUX 3HAHUN B TIOBCEHEBHOM KU3HU
-OIICHKA BIUSHUS JESITEILHOCTH Ha OKPYKAIOIIYIO Cpeay
-npo(uIaKTUKa HACIEICTBEHHBIX 3a00JIeBaHUI

-000CHOBaHUE SKOJIOTUYECKH LIEIECO00Pa3HOTO MOBEICHUS
AHaJIUTHYECKHE HABBIKU:

-CIIOCOOHOCTh KPUTHUYECKH OLEHUBATH OMOJIOTHUYECKYI0 HH(POPMAIUIO
-yMEHHE CO3/1aBaTh COOCTBEHHBIE MH()OPMALIMOHHBIE TPOAYKTHI
-HaBBIKH MIPE3EHTAIIMH PE3YJIbTATOB UCCIEIOBAHUS

-CTIOCOOHOCTh MHTETPUPOBATH 3HAHUS U3 PA3HBIX 001acTel OMOIOTHH
[lnaHupyeMblie BoCIUTaTe/IbHbIE pe3y/bTaThl

H.HaHI/IpyeMbIe pe3yJabTaTbl BOCIINTAHUA HAall€JIEHbI HA NIEPCIIEKTHUBY PA3BUTHUA U

CTAaHOBJIEHUA JINYHOCTHU o6yqa}omeroc;1. PeBy.HbTaTbI AOCTHUXEHHUA I eJIH, pellIeHUA

3a/1a4 BOCIUMTAHUSA JjJaHbl B pOpMe 1jeJIeBbIX ODUEHTHUPOB.

LlesieBble OpHEHTHPBI Pe3yJbTATOB BOCIIMTAHUS

HAa YPOBHE Cpe/Hero oo1ero oopa3oBaHus

Hanpasienus

XapakTepucTukH (MOKa3aTean)

['paxmanckoe

OCO3HaHHO  BBIPAKAIOIIMN CBOK  POCCHICKYIO TPaXKJAHCKYIO
UJCHTHYHOCTh B TIOJUKYJIHTYPHOM U MHOTOKOH(ECCHOHATHLHOM
poccuiickoM 00111ecTBE, COBPEMEHHOM MHUPOBOM COOOIIIECTBE.
Co3naromuii cBO€ €IMHCTBO € HapoaoM PoccuM Kak MCTOYHHKOM
BJIACTU u cyOBeKTOM TBICSYEIIETHEN pOCCUICKON
rOCYJIapCTBEHHOCTH, ¢ POCCHIICKHM roCy1apCTBOM, OTBETCTBEHHOCTD
3a pa3BUTHUE CTPAHbI, POCCUNCKON rOCYIapCTBEHHOCTH B HACTOSLIEM
U Oyymiem.

[IposiBnsitomMii  roTOBHOCTH K  3amute PoauHbl, CrnOCOOHBIN
apryMEHTUPOBAHHO OTCTAUBATh CYBEPEHUTET U JIOCTOMHCTBO HApOJa
Poccun u Poccuiickoro rocynapcrBa, COXpaHSATh M 3allUIIaTh
HWCTOPUYECKYIO IIpaBay O POCCHMIICKOM rocyaapcTBe B MPOILLUIOM U B
COBPEMEHHOCTH.

OpueHTUPOBaHHBIII Ha AKTUBHOE T'Pa)KJAaHCKOE Y4acTHE HA OCHOBE
YBOXEHUSI 3aKOHA U IMPABOIOPSAKA, MpaB M CBOOOJ COrpakJaH,
YBAXKEHUA K UICTOPUYECKOMY U KYJIBTYPHOMY Hacieauto Poccun.
OcCo3HaHHO U JIEATENBHO BBIPAKAIOIIMIA  HENmpHsTHE JTH00i
IUCKPUMHUHAIIMM B OOIIECTBE IO COLMAIBHBIM, HAI[MOHAJIBHBIM,
pacoBBIM, PEIIMTHO3HBIM IPU3HAKAM, IMPOSABIEHUN 3KCTPEMHU3MA,
TeppOpU3Ma, KOPPYIHLUUH, AHTUTOCYTAPCTBEHHON JIESITEIbHOCTH.
Ob6nagaronii = OMBITOM — TPAXJAAHCKOM  COLIMAIBHO  3HAYMMOM
NEeSATEIbHOCTH  (IIKOJIBHOM CaMOYIpaBJICHUU, JTOOPOBOILYECTBE,
JKOJIOTUYECKUX, MPUPOJOOXPAHHBIX, BOCHHO-NATPUOTUYECKUX H JIP.
00beAMHEHHSIX, aKIIHUAX, IPOrpaMMax).

HanI/IOTI/I‘IeCKOEE

Bripaxaromuii CBOIO ATHOKYJIBTYPHYIO UJEHTUYHOCTb,
JEMOHCTPUPYIOLIUI TPUBEP)KEHHOCTh K POJAHON KYJIbTYyp€ Ha OCHOBE
J00BU K CBOEMY HApOJy, 3HAHUSI €r0 UCTOPUU U KYJIBTYPBHI.




CoszHaromuii cebss maTpUOTOM CBOEro Hapoaa W Hapoaa Poccuu B
LEJI0OM, JEATEIbHO BBIPAXKAKOIMINWM YyBCTBO IPUYACTHOCTH K
MHOTOHallMOHAIbHOMY Hapoay Poccuu, k Poccuiickomy OteuectBy,
CBOIO OOIIEPOCCUNUCKYIO KYIbTYPHYIO UACHTUYHOCTD.

[IposBastoimii NEeSATEIbHOE LIEHHOCTHOE OTHOILICHHE K
WCTOPUYECKOMY M KYJbTYPHOMY HACIEAUIO CBOEr0 H JPYIHX
HaponoB Poccun, K HaUWOHAIBHBIM CHMBOJAM, MpPa3JIHUKAM,
MaMsSTHUKaM, TPAAULMUSAM HapOJOB, MPOKUBAIOIINX B POAHOU CTpaHe
— Poccun.

[IposiBnsromni yBaXK€HUE K COOTEYECTBEHHUKAM, MPOKUBAIOIIUM 32
pyOexxoM, MOAAECPKUBAIOIIMNA HMX TpaBa, 3alUTy UX HHTEPECOB B
COXpaHEHHH 00IEPOCCUICKON KYIbTYPHON HIEHTUYHOCTH.

JlyXOBHO-
HPaBCTBEHHOE

[IposBnsiroIIMi ~ TPUBEPKEHHOCTh  TPAJULMOHHBIM  JYXOBHO-
HPaBCTBEHHBIM IIEHHOCTSIM, KYJIbType HaponoB Poccuu (c yuerom
MHPOBO33PEHYECKOTO, HallMOHAJIbHOTO, PEIUTHO3HOTO
CaMOOTIPEJIENICHUS CEMbH, JIMUHOTO CAMOOIPEICICHUS).
JIeWCTBYIOIIMI W OLCHUBAIOIIMN CBOE MOBEICHHE W IOCTYIIKH,
MOBEJICHUE W NOCTYNKU JPYTUX JIFOJEW C MO3ULMI TpaaUuIIMOHHBIX
POCCUICKHMX TyXOBHO-HPABCTBEHHBIX, COUUOKYJIbTYPHBIX LIEHHOCTEN
Y HOPM C YYETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB.

Co3nHaromuidi ¥ JEATENbHO BBIPAXKAIOMIUM MOHUMAHUE IIEHHOCTH
KaKJIOM YeOBEYEeCKOW JIMYHOCTHU, CBOOOJBI MHPOBO33PEHUYECKOTO
BBIOOpa, CaMOOIIPEICIICHUS, OTHOIICHUS K PEJINTUU W PEIIUTHO3ZHOU
MIPUHAICKHOCTH YEJIOBEKA.

JIEMOHCTPUPYIOIIMI  YBaXKEHUE K IPEACTABUTEISIM  PA3IUYHBIX
ATHOKYJBTYPHBIX TPYIII, TPAJIULMOHHBIX peIuruii Haponos Poccun,
HallMOHAJILHOMY JTOCTOMHCTBY, PEJIUTUO3HBIM YOEKIECHUAM C YYETOM
COOIOZICHUS] KOHCTUTYIIMOHHBIX TIPAaB U CBOOOT BCEX IPAK/IaH.
IToanmaronmii Hu NEeATEIILHO BBIPAXKAIOIIUN EHHOCTH
MEXKPEJIIUTHO3HOTO, MEKHALIMOHAIBHOTO COTJIACHUS JIKOJIECH, TpaXkaaH,
HaponoB B Poccun.

CriocoOHBIM BecTH AMAJIOr C JIIOABMH Pa3HbIX HAIMOHAJIbHOCTEH,
PEIUTHO3HOM MIPUHAJIE)KHOCTH, JNOCTUTaTh B HEM
B3aMMOIIOHUMAHHUSI, HAXOJIUTh OOIIUE LIeJId U COTPYIHUYAThH JUJISl UX
JOCTUKEHMUSL.

OpueHTUPOBaHHBIM Ha CO3/IaHUE YCTOMYMBOMW MHOI'OJIETHON CEMbHU
Ha OCHOBE POCCHMCKMX TPAJULMOHHBIX CEMENWHBIX IIEHHOCTEM,
MMOHMMaHUM Opaka KaK COK3a MYXYUHBI M KEHIIUHBI JJI1 CO3AaHUs
CEMbHU, POXKICHUS U BOCIUTAHUS B HEMl J€TEH, HENPUATUS HACUIIUS B
CEMbE, yX0Ja OT POAUTENHCKON OTBETCTBEHHOCTH.

Obnamaromuii  CPOPMHUPOBAHHBIMH ~ TPEACTABICHUSIMH O  POJIU
PYCCKOTO M POJHOIO S3BIKOB, JINTEPATYPHl B KWU3HU YEJIOBEKA,
Hapoja, oOmectBa, Poccuiickoro rocynapctBa, WX 3HAYEHUU B
IyXOBHO-HPaBCTBEHHOM KyibType Hapoma Poccum, MupoBou
KYJIBTYpE.

JIeMOHCTpUPYIOIINK YCTOWYHUBBIA UHTEPEC K YTCHUIO KAK CPEICTBY
ITO3HAHUS] OTEYECTBEHHON U MUPOBOU KYJIBTYPHI.

DCTETUYECKOE

3HalOMMM M yBaXKarOLIMM XyJI0)KECTBEHHOE TBOPUYECTBO CBOETO
HapoJa, Ipyrux HapoJ0B, MOHUMAIOIINN €ro 3HAYE€HUE B KYJIBTYPE.




Kputnuecku oneHUBaIOMUN U ACSITEIHHO MPOSBISIONINNA TOHUMaHUE
SMOITMOHAIBPHOTO  BO3JIEUCTBUS HMCKYCCTBAa, €ro BIMSHHUS Ha
IYIIEBHOE COCTOSIHUE U MOBEJICHUE JIIOJICH.

Co3Haromumn " NESITENHHO MPOSIBIISIFOLLIMI HOHUMaHHUE
XYA0KECTBEHHOM KYJIbTYpPbl KaK CpPEICTBA KOMMYHUKAIMA W
CaMOBBIPAKEHUSA B COBPEMEHHOM o01ecTBe, 3HA4YCHUE

HPaBCTBEHHBIX HOPM, IEHHOCTEW, TPaIUIIHIA B ICKYCCTBE.
OpHEeHTHPOBaHHBIA Ha OCO3HAHHOE CAMOBBIPAYKCHUE B PA3HBIX BHUIAX
UCKYCCTBA, XYJOXXECTBCHHOM TBOPYECTBE C YYETOM POCCHHICKUX
TPaJIWIMOHHBIX JIYXOBHBIX W HPABCTBEHHBIX I[IEHHOCTEW, Ha
ACTETUYECKOE 00YCTPOHUCTBO COOCTBEHHOTO OBITA.

Beipaxaronuii MOHMMaHUE LEHHOCTH OTEYECTBEHHOI'O W MHPOBOTO
XY/IO)KECTBEHHOTO  HAcJeIus, pOJIM HAPOAHBIX TPaIWIUHd W
HApOJTHOTO TBOPYECTBA B HCKYCCTBE.

dusuueckoe

[loHuMaromMi M BBIPAXKAKIIUN B MPAKTUYECKOW JI€SITEIBHOCTH
LEHHOCTh >KM3HHU, 3JI0pOBbS M O€30MACHOCTH, 3HAUEHUE JIUYHBIX
YCWINA B COXPAaHEHHWHM U YKPEIUIEHHMH CBOETO 370POBbs, 310POBbs
IPYTUX JHOJIEH.

Beipaxaromuii Ha MpakTUKE YCTAaHOBKY Ha 30pOBBIM 00pa3 >KU3HU
(3n0poBo€ THMTaHWE, COOJIOJEHUE TUTHEHBI, PEXUM 3aHATUH H
OTAbIXa, (U3WYECKas AaKTHUBHOCTh), CTpPEMJCHHE K (U3NUECKOMY
CaMOCOBEpIICHCTBOBAHHIO, COOIIOAAIOIUN M IponaraHaupyroImui
0e30macHBIN U 3710pPOBBI 00pa3 )KU3HH.

[IposBisromMii co3HaTEIbHOE U 0OOCHOBAHHOE HENPUSTUE BPEIHBIX
I (pU3MUECKOro M MCUXUYECKOI0 3/I0POBbSI IPUBBIYEK, ITOBEACHUS
(ynorpeOseHue ankorosis, HApKOTHKOB, KypeHHE, UrpoBas U HHbIE
3aBHCHMOCTH, JIECTPYKTUBHOE MOBEIEHUE B 00mecTBe M HHU(PPOBOH
cpene).

CoOmronaromuii npaBuia JMYHOW U OOLIECTBEHHON 0€30MacHOCTH, B
TOM yHciie 6€30MacHOro MOBEICHHS B MH()OPMAIIMOHHOI cperie.
Pa3BuBaromuii CBOM CIIOCOOHOCTH aJanTUPOBATHCS K CTPECCOBBIM
CUTyallsiM B OOIIEHUHU, B Pa3HbIX KOJJIEKTHBAX, K MEHSIOIUMCS
COLMAJIbHBIM, HH(OPMAIMOHHBIM U IIPUPOIHBIM YCIOBHSM.
JIeMOHCTPUPYIOIIHIA HaBBIKK pPe(IECKCHU CBOEro (PU3MUECKOTO H
MICUXOJIOTUYECKOTO COCTOSIHUS, COCTOSIHUSI OKpPYXKArOUIMX JOJEH C
TOYKHM 3peHHUsi Oe30IaCHOCTH, CO3HATEJIBHOTO YIIPABIEHUS CBOUM
AMOLIMOHAIBHBIM COCTOSIHUEM, TOTOBHOCTb M YMEHMS OKa3blBaTh
MEPBYIO OMOIIIH Ce€0€ U APYTUM JIFOJISIM.

TpynoBoe

VYBaxaroumii Tpya, pe3yiabTaThl TPYyJa, TPYIOBYI COOCTBEHHOCTD,
MaTepuajbHble pECYypChl U CpEeACTBA CBOM U APYIHMX JIOJEH,
TPYJIOBBIE U MPOQPECCHOHATBHBIC TOCTHKCHHUS CBOUX 3E€MIISIKOB, UX
COLIMAJIbHO 3HAYMMBIN BKJIAJ B Pa3BUTHE CBOErO IOCEIEHUs, Kpas,
CTpaHsbl.

[TposiBrsirormii chOpMUPOBAHHBIE HABBIKU TPYIOIIO0MS, TOTOBHOCTH
K YECTHOMY TPYLY.

Y4acTByHOIIMN NPAKTUYECKHM B COLUMAIBHO 3HAYUMOM TPYHAOBOU
NEATEIbHOCTH Pa3HOr0 BUJA B CEMbE, IIKOJIE, CBOEM MECTHOCTH, B
TOM YHUCJIE OIUIAYMBAEMOM TPYJI€ B KAHUKYJISPHBIE NEPUOABI, C
Y4eTOM COOJIIOICHHSI HOPM TPYIOBOTO 3aKOHOAATENbCTBA.




CrocoOHBIM K TBOPYECKOW CO3MAATEIBPHOM COIMAIBHO 3HAYUMOU
TPYJOBOU JIEATEIBHOCTH B Pa3JINYHBIX COLMAIBHO-TPYIOBBIX POJIAX,
B TOM YHCIE€ MNPEANPUHUMATEIBCKON JEATEIbHOCTH B YCJIOBMSX
CaMO3aHITOCTH WJIA HAEMHOI'O TPYZa.

OpureHTHpOBaHHBII Ha OCO3HAHHBIM BBIOOp CQepbl TPYIOBOH,
npoeCCHOHANBHON JEeATENbHOCTH B POCCHICKOM OOIECTBE C
YY4E€TOM JIMYHBIX >KM3HEHHBIX IJIaHOB, MOTPEOHOCTEN CBOEH CEMbH,
oOrecTsa.

Belpaxkaromumii OCO3HAaHHYIO TOTOBHOCTb HOJIy4YEHHUS
npo¢eCCHOHANIBHOTO 00pa30BaHus, K HEPEPHIBHOMY 00pa30BaHUIO B
TE€YEHHE JKU3HM KakK YCJIOBHIO YCIENIHON MNpo(ecCHOHAaTbHOH H
00I11€CTBEHHON AESTEIbHOCTH.

[Tornmaronuii cienuuKy TpyIOBOU NEATEIBHOCTH, PETYIUPOBAHUS
TPYAOBBIX OTHOLICHHH, CaMOOOpa3oBaHUS W TNPOPEecCHOHATHHOU
CaMOINOJTOTOBKM B HMH(MOPMALIMOHHOM BBICOKOTEXHOJOTMYECKOM
o0miecTBe, TOTOBBI Y4YUTbCS M TPYOUTbCS B COBPEMEHHOM
o011ecTBe.

DKOJIOTUYECKOE

Bripaxkaromuii 5 JEMOHCTPUPYIOITU A c(hopMUPOBAaHHOCTh
9KOJIOTMYECKOM  KYyJIbTYpbl Ha OCHOBE TIOHMMAHUS  BIIMSHUS
COIMAIbHO-PKOHOMHUYECKHUX MPOLIECCOB Ha OKPYXKaIOUYIO
MIPUPOAHYIO CpELy.

[IpumenstonMiA 3HaHUS COLMAJIBHBIX M €CTECTBEHHBIX HAyK IS
pELIEHMS 3a/1a4 10 OXPAHE OKPYKAIOLIEH CPEIbI.

Bripaxkaromuii 1eaTenbHOe HEMPUATHE IEUCTBUM, IPUHOCAIIUX BPEL
MIPUPOJIE, OKPYKAIOIIEH Cpee.

3HaAOMUNA W TPUMEHSIOMMA YMEHHUS pa3yMHOTO, OepeXIMBOTO
MIPUPOIOIIOIB30BAHUS B OBITY, B OOIIECTBEHHOM MPOCTPAHCTBE.
Nmerommii 1 pa3BUBAIOIIMN ONBIT 3KOJIOTUYECKU HAIPaBICHHOM,
MPUPOAOOXPAHHOM, pecypcocOeperaromiei JIeATSIILHOCTH,
Y4acTBYIOIIMN B €r0 NPUOOPETEHUN JPYTUMHU JIIOIbMHU.

Tlo3HaBarenbHOE

JledarenbHO BBIpaXaOUIMK I103HABATEIbHBIE HMHTEPECHI B Pa3HBIX
MPEAMETHBIX 00JIACTSIX C YIETOM CBOMX CIIOCOOHOCTEH, TOCTUKEHUH.
OO6namaronuii mpeACTaBIEHUEM O HayYHOW KapTHHE MHpA C YYETOM
COBPEMEHHBIX JOCTH)KCHUN HAYKU U TEXHUKU,JIOCTOBEPHON HAYYHOU
nH(pOpMaUK, OTKPHITUSX MUPOBOM M OTEUYECTBEHHOM HAYKH.
Bripakaromiuii HaBbIKM apryMEHTUPOBAHHON KPUTUKU aHTUHAYYHBIX
MPEICTABICHUA, WJEW, KOHILENLUHWK, HaBBIKM  KPUTHYECKOIO
MBIIICHUS.

Co3Haouid ¥ apryMEHTUPOBAHHO BBIPAKAIOIIMA TMOHUMaHUE
3HAYEHUs] HAyKH, HAy4YHBIX JOCTH)KEHUW B KHU3HU POCCHUMCKOIO
obmiecTBa, B OOECHEUEHUH €ro Oe30MacHOCTH, B TYMaHHTApPHOM,
COIMAJIBHO-3KOHOMHUYECKOM pa3BUTHHU Poccru B COBpEMEHHOM MUPE.
Pa3BuBaromuii 1 MpUMEHSIOMNUA HABBIKA HAOJIOICHUM, HAKOTUICHUS
u CHUCTEMaTHU3aIu1 bakToB, OCMBICIICHUS OIlbITa B
€CTeCTBEHHOHAyYHOM ¥ TYMaHUTApHOW OONACTAX  TO3HAHWUA,
HCCIIE0BATEIbCKON ACATEILHOCTH.




COJEPKAHHUE 3JIEKTUBHOI'O KYPCA
10 kaacce

BBenenue (1 yac)

enn u 3a1a4n 3JIEKTUBHOTO Kypca. AKTyallM3alys paHee MMOJyYEeHHBIX 3HAHUW 110
pazzaenam ouonoruu: MomnekynspHasi OMOJIOTHsI, OCHOBBI T€HETHUKH.

Pemenue 3anau no reme«OCHOBHBIE CBOMCTBA KUBOro. CHUCTEMHAsi OpraHu3aus
KUZHWY.

Pemenne 3aga4 mo reme «MoJiekyasipHasi 0uoJiorusp» (6 4acos)

Tema 1.1. Xumnueckuii coctaB kjieTku. Heopranmyeckne Beniecrna.

XHUMHUYECKHE 3JIEMEHTHI U UX poJib B KJIeTKe. Heopranuueckue BeniecTsa 1 UxX poiib
B )KU3HENCATEIBHOCTH KJIETKH. Bosla B KII€TKE, B3aUMOCBS3b €€ CTPOEHUSA, XUMUYECKUX
CBOMCTB W Owuonornyeckod poau. Colidi HEOPraHWYECKUX KHUCJIOT, UX BKJIaJ B
o0ecrnieueHre KU3HEACATEILHOCTH KIETKHU U MoJiep KaHrue romeoctasza. IoHbI B KIIETKe,
ux QyHkuuu. OcMoTHYECKOE JaBJI€HUE U Typrop B KieTke. byepHbie cucTeMbl KIIETKH.

Tema 1.2. XuMH4ecKHH COCTAB KJIETKH. YTIJeBoAbl. JIMNuabl.

VYTreBoabl B JKH3HEACITEIBHOCTH DPACTCHUM, XUBOTHBIX, TPUOOB M OaKTEepHUH.
CrpykTypHble U (YHKIHOHAIbHBIE OCOOEHHOCTH MOHOCAXapUAOB U JHCAXapUIOB.
buononumeps - moaucaxapuipl, CTpOSHHE U OMOIOTHYECKas POJlb.

Kupel ¥ JUNUIB, OCOOCHHOCTH HX CTPOEHUS, CBsSI3aHHbIE C (YyHKIHMOHAIbHOU
AKTUBHOCTBIO KJIETKHU.

Tema 1.3. XumMnueckunii coctaB kiaeTku. beiaku.

Oprannueckue BemiecTBa KieTkd. buononumepst — Oenku. CTpyKTypHas
opranuzanus OenKoBbIX MosiekyJ. CBoiicTBa OenkoB. JleHaTypaius U peHaTypaius —
Ouoyornyeckuid cMbIci 1 3HaueHue. OyHKImu 0enKoBbIX MoJieKyl1. DepMeHThI, UX poJib
B 00€cIeueHnH POLIeCcCOB Ku3HeaesTeapHocTu. Knaccudukaims hepmMeHToB.

Tema 1.4. Xumnuecknii coctaB kiaeTKU. HykieHHOBbIE KHCJIOTHI.

HyxknenHoBbie KUCHOTHI, UX poJib B KieTke. ctopusa nzyuenus. JIHK — moiekyina
XpaHeHHusl HaclieAcTBeHHOW  uHpopmarmu. CtpykrypHas opranusamus JHK.
Camoynasoenue JIHK. PHK, ee Buabl, 0coOeHHOCTH CTpOeHUs U (PyHKIIMOHUPOBAHHUS.

AT® — OCHOBHOM aKKyMylsTOp SHepruu B KieTke. OCOOEHHOCTH CTpPOEHUs
moJiekynbl U GyHkiuu AT®. Butamunsl, CTpoeHHE, UCTOYHUK MOCTYIUICHUS U POJb B
OpraHu3Me U KIIETKE.

Jemoncmpayuu: monens [IHK u PHK, tabmuubr «I'enetnueckuii Koy, «Meio3y,
MOJIENI-aNIUIMKAlUY, WUIIOCTPUPYIOUIUE 3aKOHBI HACJIEACTBEHHOCTH, IEPEKPECT
XPOMOCOM; XpPOMOCOMHBIE aHOMAJIMH YEJIOBEKa U UX (PEHOTUIINYECKUE MTPOSIBICHHUSI.

Jlabopamopnuvie pabomot:

JLLP.Ne 1 «M13yueHue hepMEHTATUBHON aKTUBHOCTH CIIFOHBI».

O606uwenue no pazoeny «Monekyaapnasa ouoao2usn.

10



Pemenne 3aga4 nmo reme «lurosorus» (11 yacos)

Tema 2.1. lluTosiorusi Kak HayKa.

[Ipeamer, 3amau ¥ METOABI COBPEMEHHOW IMTONOTHU. MeCTO UUTOJIOTHH B
CUCTEME e€CTECTBEHHOHAYYHBIX U OMOJOrHMYecKUX HayK. MlcTopus pa3BUTHS LIUTOJIOTHS.
Teopernyeckoe W MPAKTHUECKOE 3HAYEHHE IUTOJIOTMUECKMX MCCIIEIOBAaHUN B
MEJUIMHE, 3/IPaBOOXPAHEHHUH, CEIbCKOM XO3SIICTBE, JieJie OXpaHbl MPUPOJIbI U JPYTUX
cdepax 4eIoBeYECKOM NesITeIbHOCTH.

Uctopusa otkpeitne kinetku. Kierounas teopus. OCHOBHBIE MOJIOKEHUS MEPBOM
KJIETOYHOM Teopuu. COBpEeMEHHasl KJIETOYHas TEOpHUs, €€ OCHOBHBIE IOJIOKEHUS H
3HAYEHUE I Pa3BUTHUS OUOJIOTHH.

Tema 2.2. CTpoeHne KJIETKH U €€ OPraHONbI.

[Tnazmatuueckas meMOpaHa U oOosiouka KiIeTku. CTpoeHue MeMOpaHbl KIIETOK.
[IpoHnKHOBEHHE BEIIECTB uepe3 MeMOpaHy KJIeTOK. Buibl TpaHcmopTa BEUIECTB 4Yepes
UTOIUIa3MaTHUECKYI0 MeMOpaHy KJIE€TOK (MacCUBHBIM M AaKTHUBHBIA TpPaHCIIOPT,
AK30LUTO3 U SHAOUMTO3). OCOOEHHOCTH CTPOEHHSI 000JIOUEK MPOKAPUOTHYECKUX U
AYKapUOTUYECKUX KIIETOK.

[MuToruiasma u €€ CTPyKTypHbIE KOMIIOHEHThl. OCHOBHOE BEUIECTBO LUTOILIA3MBI,
€ro CBOMCTBA U (PyHKIIUH.

Anpo unTepdazHoi KiIeTKHM. XUMUYECKUNW COCTaB M CTPOCHHUE sjipa. 3HAUYCHUE
aaqpa B OOMEHE BEUIECTB M IMepelaye TreHeTHYecKod uHpopMauuu. Sapbliko,
OCOOEHHOCTH CTPOEHUS U (PYHKIUU. XPOMOCOMBI, MOCTOSIHCTBO 4HCIa U (POPMBI,
ToHKOe cTpoeHue. [loHaTtne o kapuotune. [arIOWTHBIA W AUIUIOUAHBIA HAOOPHI
XPOMOCOM.

Amnmnapat ['onbmaxu. CTpoeHue, pacioyioKeHHe B KIETKaX >KUBOTHBIX M PAaCTEHUH,
¢byukuu anmnaparta [0JpaKu: CUHTE3 MOJMCAXapUIOB M JIMIUAOB, HAKOIUIEHUE U
co3peBaHuE CEKpeToB (O€NKH, JUMHUBI, MOJUCAXapU/bl), TPAHCIIOPT BEIIECTB, POJIb B
dbopMHpOBaHUHN TUTa3MAaTHYECKONM MemOpaHbl W Ju3zocoM. CtpoeHrne u QyHKIUU
JN30COM.

Onpomnaszmatudeckas cetb  (OIIC), ee Tumbl. OCOOCHHOCTH  CTPOCHUS
arpanyJsipHoN (Tyagkoi) u rpaHyisipHou (mepoxoBartoii) DIIC. 3HaueHue riaakoi
OIIC B cuHTE3€ MONUCAXaAPUIOB U JIMIUO0B, UX HAKOIUJIEHUH U TPAHCIOPTE. 3alllUuTHAs
¢bynkuusa I1IC (u3o0ma1Ms U HEUTpamu3alus BPEIHBIX AJIs KJIETKU BeulecTB). OyHKINUU
mepoxoBaroit DIIC (ygacTue B cuHTE3€ OEIKOB, B HAKOIIJICHMH OCJIKOBBIX MPOJYKTOB U
UX TPAHCIIOPTE, CBA3b C IPYTUMU OPTaHOUIAMH U 000JIOUKON KIIETKH).

Pubocompl, 0cOOEHHOCTH CTPOCHUS U POJIb B OMocHuHTEe3e Oenka. [ToampruGocoMsl.

Bakyonu pacTuTenbHbIX KIETOK, HX 3Ha4€HUE, CBA3b ¢ DIIC.

[InacTuabl: JTEUKOIIACTHI, XJIOPOIUIACThI, XpoMoriacTbl. OCOOEHHOCTH, CTPOEHUE
u ¢ynkuuu mnactua.  JAHK mmactua. TlpoumcxoxaeHue ximoporutactoB. Bzaumuoe
peBpalleHue MIacTHI.

MuToxXoHapUH, CTpoeHHE (HapyXHass M BHYTPEHHSAS MeMOpaHbI, KpPHCTHI).
Mutoxonapuansubie JIHK, PHK, pubGocomsl, ux ponb. DyHKIHH MUTOXOHAPHUH.
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['unore3sl 0 NPOUCXOKACHUM MUTOXOHJIPUI. 3HaYEHUE BO3ZHUKHOBEHUS KUCIOPOIHOTO
JbIXaHUS B 3BOJIIOLIUY.

Krnerounslii nieHtp, ero ctpoenue u ¢pyHkuuud. Opranousl auxkeHus. Kinerounsie
BKJIFOUEHUS — HEMOCTOSIHHBIN OPraHOM]T KJIETOK, 0COOCHHOCTH U (DYHKIUH.

Tema 2.3. ®oTocunTes.

OO6meH BeniecTB U Heprun. [IoHATHE O MIIACTUYECKOM U YHEPreTUIECKOM OOMEHE.

®dotocunTe3. CBeroBas U TeMHOBas (a3bl (POTOCHHTE3a, OCHOBHBIE MPOIIECCHI,
npoucxosamue B 3TH ¢a3pl. OCHOBHbIE UTOTH CBeTOBOM (a3el - cuHTe3 AT,
BblieTieHne  kuciopoaa.  DorodochopunupoBanune.  CyMMapHOe  ypaBHEHHE
dotocunreza. IlepBuunbie mnpoaykTtsl (¢oTtocunre3a. DorTocuHTes U - ypoxai
CEJIbCKOXO03SIMCTBEHHBIX KYJIBTYD. [Iytn MOBBIIEHUS MPOJLYKTUBHOCTHU
CEIIbCKOXO03SICTBEHHBIX pacTeHnil. K.A.TuMupsizeB 0 KOCMHUYECKOW pOJU 3€JIEHBIX
pacteHnil. XeMOCUHTE3 U €r0 3HAYCHHE B IPUPO/IE.

Tema 2.4. JHepreTuyeckunii 00MeH.

DHepreTuuecknii oOMEH B KJETKE W €ero OMOJOrMYecCKUd CMBICI. Tarbl
SHEPreTUYECKOro oOMeHa, NPUYPOUYEHHOCTh JTHX MPOIECCOB K OMpPeAeCHHBIM
CTPYKTypaM KJIETKU. 3HaueHrne MUTOXOHApU 1 AT®D B 3HEpreTHIeCKOM OOMEHE.

Tema 2.5. Buocunres 0eJika.

buocunres 6enkoB B KJIETKE M €ro 3HaueHue. Poib TeHoB B OMOCHHTE3€ OEIKOB.
['eHeTnueckuii KO M €ro CBOMCTBA. JTambl OMOCHMHTE3a Oenka. Peakiuu MaTpudHOTO
cunte3a. Perymsuus cunte3a OenkoB. ['eH-perynsitop, TeH-omeparop, CTPYKTYpHBIE
reHbl, uX B3aumMmojeicTBue. [lpuHnmnm  oOpaTHOM  CBS3M B PETYJISIIHH
¢byHKUHOHUpPOBaHMS reHOB. COBpEeMEHHBIE MPEACTABICHUS O IPUPOJIE FeHa.

Tema 2.6. Tunsbl gejeHUs KICTOK.

JKv3HEHHBIM LMK KIETKH M ero Jramnbl. 1loAroTroBka KIETKM K JENEHUI0 —
uHTepdaza, ee nepuojabl (MPECUHTETUYECKUM, CUHTETUYECKHUM, MOCTCUHTETUUYECKHUN).
buonorunyeckoe 3nadeHne narepdaszpl. AonTo3. MUTOTHYECKUIN ITUKIT.

AMUTO3 U ero 3HayeHHMe. MUWTO3 - IMTOJOrMYecKas OCHOBa O€eCIOJIOro
pa3mHOXkeHusA. Da3pl MUTO3a, MX XapakTepUCTHKA. CTPYKTypHbIE HW3MEHEHUS H
¢uznonornyeckue OCOOEHHOCTH OPraHOMAOB KJIETKH BO BpeMs MHUTOTHYECKOTO
nenenusi. BepereHo naenenus, cTpoeHue U (PyHKIUMU HUTEH BepereHa. buoiormueckoe
3HAYEHUE MUTO3A.

Meio3 - OUTONOrHYEcKass OCHOBa MOJIOBOrO pa3MHOxeHus. llepBoe nenenue
Meino3a, ero (aspl, UX XapaKTepUCTUKA. Y MEHBIICHUE YHCIIa XPOMOCOM KakK pe3yibTar
nepBoro JeneHus. Bropoe nenenne meitosa, ¢aspl, UX XapakTepucTUKa. buonornaeckoe
3HAYCHUE MEN03a.

Tema 2.7. becnioJioe U M0JI0BOE PA3MHOKEHHE.

®opmbl U cIOCOOBI pa3MHOKEHHSI OPraHU3MOB. becrnosioe pa3MHOKeHHUE, €ro BHUIbI
u 3HaueHue. [lonoBoe pa3MHOXKEHME, €ro BHUJIbI U SBOJIOLNMOHHOE 3HaueHue. OOmias
XapaKTepUCTUKAa U OCOOEHHOCTH Pa3MHOXKEHHSI OCHOBHBIX IPYIII OpraHu3MoB. Pa3Butue
MY>KCKHX M KEHCKHX IOJIOBBIX KJIIETOK y )KUBOTHBIX U PACTEHHIA.
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Tema 2.8. OHTOreHe3 — HHAUBUAYAJIbHOE Pa3BUTHE OPraHM3MOB.

OmnonorBopeHre M ero Tumnbl. OIUIOAOTBOPEHUE U Pa3BUTUE 3apoJblllia Y
AKUBOTHBIX. OCHOBHBIE 3TaIlbl SMOPUOHAIBHOTO PAa3BUTHUS KUBOTHBIX. B3aumosjeiicTBue
4acTe pPa3BUBAIOLIETOCS 3apOJblia. DHOTEHETWYECKHH 3aKOH, €ro COBpPEMEHHAasd
untepnperauusa. [loctamOpuonanbHOe pasButHe. BpenHoe BiIMsSHUE —aAIKOTOJS,
HUKOTHHA, HAPKOTHKOB, 3arpsi3HEHUS OKPYKAKOUIEH Cpelbl Ha Pa3BUTHE 3apOAbIIIa
KUBOTHBIX U YEJIOBEKA.

OO6miast xapakTepuUCTHKa M OCOOCHHOCTH pPa3MHOKEHUS BHPYCOB, OakTepui,
BOJOPOCIIEH, MOX000pa3HbIX, NanopoTHUKOOOPA3HbIX, rOJIOCEMEHHBIX,
MOKPBITOCEMEHHBIX, TPUOOB U NuIIaitHuKoB. CMeHa (a3 B ’KU3HEHHOM ITUKJIE.

Jlemoncmpayuu: cXxeMbl SHEPTETUYECKOro oOMeHa U (poTocuHTE3A.

Jlabopamopnuvie pabomot:

JL.P.Ne 1 «BimstHue ocmoca Ha TypropHO€ COCTOSIHUE KJIIETOKY.

JLP.Ne 2 «CpaBHenue nuddy3noHHOU CIIOCOOHOCTH KJIETOYHOM MeMOpaHbl U
KJIETOYHOU 000JIOUKI.

.P.Ne 3 «l1nazmomnu3 1 1e1ia3Moin3 B paCTUTEIIbHON KIIETKEY.

JL.P. Ne 4 «BpigeneHue yrieKuciaoro ra3a v TeIIoThl APOAKKEBBIMU KIIETKAMU TPH
OpOXKEHUM

JILP.Ne 5 «lIloBeneHne XpoMOCOM MpPH MHUTOTHYECKOM JICJICHMM B KJIETKax
pacTeHUu».

O60o6wenue no paszoeny «llumonozusn.

Pemenne 3aga4 nmo reme «I'enernka» (15 yacon)
Tema 3.1. He3aBucumoe HacjieIoBaHUe IPU3HAKOB.

[Ipenmer, 3amaum U mMeToAbl reHETUKA. OCHOBHBIE pa3ieibl F'€HETHKU. MecTo
TEHETUKU CpeAr OMOJOTHYECKHMX HayK. 3HaueHHWE TeHETHKH B pa3palboTKe MpoOsem
OXpaHbl NPUPOBL, 3PABOOXPAHECHHMS], MEIUIIMHBI, CEIBCKOro xo3saicTBa. [IpakTnyeckoe
3HAUYE€HHUE FE€HETHKHU.

[''Mennenb — OCHOBOIIOJIOKHUK TE€HETHUKHA. MeTOJ TI'€HEeTUYEeCKOro aHajau3a,
paspaborannbii [.Mengenem. I'enermueckas cumBoiuka. [IpaBmma 3amucu cxem
CKpELIMBaHUS.

HacnenoBanne mnpu  MOHOTMOpUIHOM  CKpelIMBaHUU. JIOMHHAHTHBIE U
peuieccuBHble Tpu3Haku. [lepBbiit 3akoH MeHnens - 3aKOH €IMHOO0Opa3us TUOPHIOB
MepBOro nokojieHus. Bropoi 3akon MeHnnens - 3akoH pacuierienus. [IpaBuiio 4ucTorsl
ramet. {uronoruueckue OCHOBBI paCHICIUICHUS NMPU MOHOTUOPUIHOM CKpEIIMBaHUU.
CraTucTu4ecKuil XapakTep pacileIICHuUs.

[Tonsatue o renax m amwiensx. PeHOTUNI U TeHOTUINl. ['OMO3UrOTa U TETEPO3UTOTA.
Pacmieruienne npu BO3BpaTHOM M aHAIU3UPYIOLIEM CKPEIIMBAHUU.

HacnenoBanue mpu aquruOpuaHoM ckpemrBanuu. HesaBucumoe koMOMHUpPOBaHUE
HE3aBUCHMBIX Map NPU3HAKOB - TpeTUM 3akoH Menpaens. Lluromornueckue OCHOBBI
HE3aBUCUMOT0 KOMOMHUPOBAHUS Nap MPU3HAKOB.

Jlemoncmpayuu: pemerka [lennera, Ononorndeckuii Mmatepual.
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Tema 3.2. B3aumopeiicTBHe ajljieJIbHBIX U Hea/UIJIbHBIX T'€HOB.

HacnenoBanue mnpu B3aMMOACHUCTBUM QJUICNIBHBIX T€HOB. JlOMUHHpOBaHUE.
Henomnoe JTOMUHUPOBAHHUE. Konomuuposanue. CBEpXIOMUHHPOBAHUE.
MHOKECTBEHHBIN AJIJIETU3M.

B3anmoneiictBue HeamnenbHbIX TeHOB. HoBOOOpa3zoBaHMsl TIpW CKpEIIMBAHUH.
Oco0eHHOCTH HacleAOBaHHUS KOJUYECTBEHHBIX MPU3HAKOB. KOMIUIMMEHTapHOCTb.
Onwucrtasz. [lonumepusa. MHOXeCTBEHHOE NeicTBUE T€HOB. [IpuMepbl MHOKECTBEHHOIO
JEeUCTBUS T€HOB. BO3MOXKHBIE MEXaHU3MbI OOBACHEHHUS ATOTO siBiIeHUSA. ['eHOTHI Kak
LIEJIOCTHAsI UICTOPUYECKHU CII0KUBLIASCS CUCTEMA.

Jlemoncmpayuu: PUCYHKH, WLIIOCTPUPYIOIIUE B3aUMOACHCTBHAE AJUICIBHBIX U
HEeaJUIEJIbHBIX T€HOB

® OKpacka sIroJl 36MJSIHUKH IIPU HETIOJIHOM JOMUHUPOBAHUH;

® OKpacKa Mexa y HOPOK IIPH TUIEHOTPOITHOM JEHCTBHUH I'€HA;

® OKpacKa BEHYHMKA Y JIbHA — IPUMEP KOMIUIEMEHTAPHOCTH;

® OKpacKa IUI0Ja y THIKBBI IIPU SMUCTATUYECKOM B3aUMOJICHCTBUH JABYX I'€HOB;

® OKpacKa KOJIOCKOBOM YEIIyH y OBCA — IPUMEP MOJIUMEPUH.

Tema 3.3. XpomocoMHasi TeOpHsi HACTEACTBEHHOCTH.

SIBeHHE CLEIUIEHHOTO HACJIECIOBAHUS M OrPAHMYEHHOCTh TPETHETO 3aKOHA
Mennens. 3Hauenue pabotr T.I'Moprana u ero mIKoJdbl B H3YyUYCHUU SBJICHUS
CUEIUIEHHOro  HacienoBaHusi. KpoccunroBep, ero OuOJIOrHMYECKOE€ 3HAUYCHHE.
['enernueckre KapTbl XpoMOCOM. (OCHOBHBIE TIOJOXKEHUS XPOMOCOMHOM TEOPHUH
HaciencTBeHHocTH. Bxian mkonsl T.I.Moprana B pa3paboTKy XpOMOCOMHOH TE€OpHH
HACJICCTBEHHOCTH.

Jemoncmpayuu:MoaeIA-aNIUIAKALNAH, WJUTIOCTPUPYIOLIUE 3aKOHBI
HACJIEJCTBEHHOCTH, IIEPEKPECT XPOMOCOM; TEHETUUECKHUE KAPThl XPOMOCOM.

Tema 3.4. I'eneTnka mouia.

['enernka nona. IlepBuyHbIE W BTOPHUYHBIE TOJIOBBIE TMPU3HAKKA. XPOMOCOMHAS
Teopusi omnpeaereHus 1oja. [‘'omMoraMeTHbIi W TreTeporaMeTHbId MOJ.  THIbI
omnpeneneHus noja. MexaHusm nojjaepx anusi cootTHoueHus noios 1:1. HacnenoBanue
IIPU3HAKOB, CLEIUICHHBIX C TIOJIOM.

Jlemoncmpayuu:cxeMbl CKpeIIUBaHUs Ha MpPUMEpE KIACCUYECKOW reMopuinu u
JaJIbTOHU3MA YEJIOBEKa.

Jlabopamopnwie pabomul:

JL.P.Ne 10 «Ompenenenue TeHOTUIIA TUIOJJOBOM MYIITKU APO30(DHUIIEI 10 (hEHOTHITY».

Tema 3.5. 3aK0HOMEPHOCTH U3MEHYUBOCTH.

N3menunBocth. Krnaccudukanuss M3MEHUYMBOCTH C MO3UIUN COBPEMEHHOM Te-
HETUKH.

®enorunuueckass (MOAMQPUKALMOHHAS M OHTOTEHETHUYECKas) H3MEHYUBOCTD.
Hopma peakuuu u ee 3aBUCHMOCTH OT reHOTHNA. CTaTUCTHUYECKHME 3aKOHOMEPHOCTH
MOJIM(UKALIMOHHONW U3MEHYMBOCTH; BAPUALIMOHHBIN PSAJl M BApUALIMOHHAS KPUBAs.
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['eHoTunyeckas (KOMOMHATHBHAS W MYTAI[MOHHAs) W3MEHYMBOCTh. 3HAaYEHUE
KOMOWHATUBHON M3MEHUYMBOCTH B OOBSCHEHHUU HBOJIIOIMOHHBIX MPOIECCOB, CEICKIINH
OpraHu3mMoB.  MyTallMOHHAas HW3MEHYMBOCThb, €€ BHUJIbl. MyTaluW, HUX MPUYUHBI.
Knaccudukarus MyTaiuii Mo xapakTepy U3MEHEHUSI TeHOTHIA (TeHHBIE, XPOMOCOMHEIE,
T€HOMHBIE, IUTOIIa3MaTuyeckue). [lociaeacTBus BIUSHHUS MYTareéHOB Ha OPTraHU3M.
Mepbl  3alUTBI  OKPYXKAKOMIEH Cpeabl OT 3arpsA3HEHUsT MyTareHaMu. 3akKOH
FOMOJIOTHYECKMX  PSAJOB B HACIEACTBEHHOM  m3MeHuuBocth. H.M.Basuiosa.
DKCHEPUMEHTAIBHOE MOJYYEHUE MY TaIlUM.

Tema 3.6. 'eneTHKa yejioBeKa.

I'eneTnka yemoBeka. YeaoBeKk Kak OOBEKT T€HETUUECKHUX HCCIENOBAaHUN. MeToabl
M3y4YECHUS HACJICICTBEHHOCTH YyeJIOBEKa: reHeaIOTUYECKUH, OJIM3HEIIOBBIH,
[IUTOTEHETUYCCKUN, THOPUAN3AIINS COMATHIECKUX KIETOK.

HacnencrBennsie 60ie3HU, X PACIPOCTPAHCHHUE B MOMYJISAIMIX YeIOoBeKa. Mephl
npoHIIaKTUKN HACEACTBEHHBIX 3a00JIeBaHUI YenoBeka. BpenHoe BIMSHUE aIKOTOJ,
HUKOTMHA W HApKOTHYECKMX BEIIECTB HA HACJIEACTBEHHOCTh 4YEJIOBeKa. Menuko-
FEHETUYECKOE KOHCYJbTUpOBaHHE. KpuTHKa pacUCTCKUX TEOpUHM C  MO3ULUN
COBPEMEHHOW I'€HETUKH.

Jlemoncmpayuu:tabnuuna «CHMBOJIBI POIOCIOBHOWY, PUCYHKH,
WUTIOCTPUPYIOIIUE XPOMOCOMHBIE aHOMAJIMHM 4YelloBeKa M HX (DEHOTUIMHYECKUE
MIPOSIBJIICHUS.

Oob06wenue no pazoeny «I'enemuxay.
3auéT no kypcey «Peuienue 3axa4 no oouiei omosiorun» - 1 yac

11 kaacce
BBenenue (1 gac)

Bunapl 3agaHuii nmpu UTOTOBOM aTrTecTaluu. MHCTPyKTaX 1O 3alOJIHEHHIO
OJIaHKOB MPY BHITIOJTHCHUH TECTOBBIX 3a/IaHHM.

Bxonnoe tectupoBanue. Brimonunenue Jlemo-Bepcuit EI'D 3a mpeabiayiue
ronbl. [IpoBepka BBITIOIHEHHSI TECTA, aHATIN3 PE3yIbTaToB. Pedekcust.

Pa3znea 1. buosiorus — Hayka o :xkuBoii npupoje (4 yaca)

O0medunoI0rHYecKre 3aKOHOMepHOCTH (14ac)

OBoJtonusl OMOJIOTHYECKUX CHCTEM, CaMOPETYJISIIUSA, CXOJCTBO CTPOEHUS U
GyHKUMNA, CXOIHBIN MJIaH Mepeadyr reHeTHYeCKO HH(PpOpMAILIMK U TIp.

Poab Ouosiormu B (GOpMHPOBAHMHM HAYYHBIX MPeACTABJICHUNA O MHpe
(1uac)

Bxriaa y4€HbIX B pa3BUTHE 3HAHMI O KUBOM npupoze. OnucarenbHblii NEPHOT
B pa3Butuu Ouonoruu. K. Jlunnei. KpeaunoHusM u TUMOTE3Bl CaMO3apOXKIACHUS
xku3au. @. Penu, A. JleBenryk, JI. Ilactep u np. Pa3BuTtue npeactaBieHuid O KIETKE.
P. T'yx, T. lBann, T. llnengen u np. Pa3sButue npencraBiieHU O pPa3BUTUU
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opranusmoB. K. bap, 3. I'ekkenb, . Mrosanep, P. Bupxos u p.

IpakTukym «Haxo:kaeHue COOTBETCTBHS MNPH MPOXOKICHUH TeMbl
«YPpOBHHU OpraHu3zaunnm ;xkxuBoi marepum» (1 gac)

YpOBHHM OpraHu3alMd MaTepuu: MOJICKYJISPHBINA, KJIETOYHbIM, TKAHEBBIN,
OPTaHHBIN, OPTaHU3MEHHBIMN, MOIYJISILIUOHHO-BHUI0BOM, AKOCHCTEMHBIH,
ouocgepubiii. [Ipu3Haky ypoBHEH: CHCTEMHOCTh, CAMOPETYJISALIUS U JIP.

IIpakTnkym «OcHOBHBIE cBOMCTBA KMBOro» (1 yac)

Poct, pasBuTHe, pa3zapaKUMOCTb, PUTMUYHOCTh, PA3MHOXKEHUE, OOMEH
BEIIECTB WM DHEPrUHM, CAMOPETYJIALMSA, JBUKEHUE, ONPEACIEHHBIA XUMUYECKHUI
cocTaB. XapaKTEPUCTUKA CBOMCTB KUBOTO.

Pa3nen 2. KiteTka kak OmoJiornyeckasi cucrema (8 yacon)

XuMu4yeckuii coctaB kJjaeTkH (1 yac)

DneMeHTapHblid cocTaB KieTkH. Heopranuueckue u OpraHM4ecKue BEIecTBa B
KJIETKE.

IpakTukym «HykiaenHoBbie KucJaoTbp (1 1yac)

CrpoeHnue, pazHooOpa3ue U (PyHKLUHUH HYKJIEUHOBBIX KHUCIOT. TpaHCKpUIILIKSL.
Tpancnsuus. buocuHTe3 Oenka. Pemenue 3agay  Ha  KOMIUIEMEHTapHOCTb.

IIpakTukym «HaxoxkaeHne cOOTBETCTBUSA MEKIAY CTPOCHHEM, CBONICTBAMU
U pyHKIHell OpraHnYecKuX BelecTB B kieTke» (1 1ac)

Yrnesoapl. benku. Jlunuael. @OyHKIMM: DSHEPreTHYECKAs, CTPOUTENbHAS,
3amnacaronas, 3alyTHasl, CATHAJIbHAS U 1.

CTpyKTYpHO-QYHKUHMOHAIBbHAS OPraHM3ALMA JYKAPHOTHYECKHX KJIETOK
(1 gac)

Knerounas memOpana, opraHon sl nuTorsazMel. CBsi3b CTpOEHUS U (PyHKINU
HAa KOHKPETHBIX ITpUMeEpax.

IpakTukym «Kierku npokapuor» (1 yac)

OcoOeHHOCTH  CTpPOEHHUsI  MpOKapuOoTHUecKoM  kieTku. CpaBHEHHE C
sykapuoTHueckoil kietkou. Craboe pa3BuTHE MEMOpPAaHHBIX CTPYKTYp, OTCYTCTBHE
0(OpPMIIEHHOTO SApa U Jp.

Metabou3m B KJeTke (1 gac)

[lonssTue oOmeHa BemecTB. AHaOOIM3M U ero npusHaku. CrpoeHue
xyoporuiactoB. ®dotocunTe3. CBeroBas u TeMHoBass ¢a3pl. KartaGommsm, ero
npuszHaku. Ctpoenne Mutoxouapuid. AT® u e€ posib B kieTke. [loAroToBUTENbHBIN,
OECKHUCIOPOAHBIN U KHCIOPOAHBIIN 3TaIlbl IPEBPALLIEHUS SHEPTHUH.

Ipaktukym «Meroabsl u3ydyeHusi kJjerku. Kiierounnie texnosorum» (1
qyac)

MukpockonupoBaHue, LEHTPUPYTUPOBAHUE, BO3JACHCTBUE MyTarcHamw,
HaOJIIO[ICHUE, ONUCaHUE, MOJEIMPOBAHHE Ha Kommbiorepe U Jp. CoBpeMEHHbIE
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KJIETOYHBIE TEXHOJIOTMU. KileTouHast HHKEeHepHsl.
HexJierounbie popmbl :ku3Hu (1 gac)
Bupycsl, 6akrepuodaru u npyrue HekjieTouHble (opmbl )Ku3HU. OCOOEHHOCTH
CTpOCHHUS U KU3HeAesTeapHoCcTU. Bupychbie 3ab6oneBanus. BUY-undexmus. CITNU.

Pa3znen 3. Opranusm kak Omosornvyeckas cucrema (6 4acon)

IIpakTukym «PasmMHokeHue oprann3mMon» (1 yac)

Jlenenne KJIETOK: MHUTO3, MeW03. THIBI pa3MHOXEHUsS: OECroJioe, MOJOBOE.
CrniocoObl pa3MHOKEeHHST oOpraHu3MoB. CTpoeHue MOJIOBbIX KiIeTOK. OII010TBOPEHHE.

O0mue 3aKoHOMepHOCTH OHTOreHe3a (1 yac)

Cragun pasButus 3aponbimia. CXOACTBO 3apOAbIIENd XOPAOBBIX YKWBOTHBIX.
buoreneTnueckui 3aK0H U €ro 3HaYCHHUE.

Pa3Burtue opranusmos (1 4ac)

Pa3Butne mnpsimoe U HempsiMoe (C TMOJTHBIM M HEMOJHBIM TMPEBPAIICHUEM).
BinsiHne okpyxaroleil cpeibl Ha pa3BUTHE OpraHu3Ma (3apojplia). PyaumMeHTsl u
aTaBU3MBI.

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH M u3MeHYUuBOCTH (1 yac)

Hocutenu HacnencTBeHHON nH(OpMAIMU — HYKJIEMHOBBIE KUCIOTHL. CTpoeHue
XpPOMOCOM, PACXOXKIEHHUE XPOMOCOM B MpoOLEcCE MeN03a. AJUIENBbHBIE TE€HbI, UX
noBeaeHrne. HezaBucuMoe W CUEIUIEHHOE HaclienoBaHHWE. B3anMoaencTBUE TE€HOB.
HacnencTBenHas n3MeHYMBOCTH: KOMOMHATUBHAS U MyTalmoHHas. HaciencrBenHas
(penotunmueckas, uau  MoAUUKALMOHHAs)  HW3MEHUYMBOCTh.  CpaBHEHHE
HACJIEJICTBEHHON M HEHACJIEJICTBEHHON W3MEHYMBOCTU M HMX POJb B SBOJIOIUU.

IIpakTukym «Pemenue 3aga4 no reneruke» (1 gyac)

Pemenne 3agady Ha MOHOTMOpHMIIHOE, AUTHOPUAHOE, AHAIM3HUPYIOLIEE
CKpemuBaHue. /[pyrue BUabl HacJIE€IOBAHUS TPU3HAKOB.

IIpakTukym «CocraBiaenune poaocjoBHoi» (1 yac)

Hacnenoanne mnpu3HAKOB, CBSI3aHHBIX C TOJOM. MeTOoAbl H3y4YEHUS
HACJIEIOBAHUS TPHU3HAKOB y 4elloBeKa. l3ydyeHue poaoCIOBHOM M COCTaBIICHHE
CXEMbI F€HEAJIOrM4eCKOro ApeBa ceMbH. Pelienne 3aaay.

Paznen 4. MHorooo0pasue opranu3mMos (5 4acoB)

IpakTtukym «OcHOBHBIE cUCTeMaTHYecKHe KaTeropumn» (1 yac)

IIpenmer cucrematuku. VICKYyCCTBEHHBIE M €CTECTBEHHBIE CHCTEMBI.
[lpunuunel  knaccupukanuu. TakcoHbl. J[BOWHBIE Ha3BaHWS ISl BUIOB.

Xapakrepucruka napcrsa Pacrenus (1 yac)

Pa3noo6pa3ue opraHn3mMoB, 0COOCHHOCTH UX CTPOCHHUSI M )KU3HECATETHHOCTH.
Ponb B mpupose 1 )KU3HU YeT0BEKA. DBOJIOLMS PACTEHUN.

Xapakrepucrtuka napcrsa JKuornsie (1 1ac)
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Pa3nooOpa3ue opraHn3zMoB, 0COOEHHOCTH UX CTPOEHMSI U JKU3HEIEATEIbHOCTH.
Ponb B ipupoze 1 )KU3HU YETI0BEKA. DBOJIOLMS )KUBOTHBIX.

Xapakrepuctuka napcrsa I'puodsi (1 yac)

Pa3nooOpa3ue opraHu3MoB, 0COOEHHOCTU UX CTPOEHUS U KU3ZHEAESITEIbHOCTH
rpuboB. Ponib B mpupose v Ku3HU yenaoBeka. JInmaiHuky.

IIpaktukym «Hcnosib30BaHue OpPraHu3MoB B OmorexHosjorum» (1 4ac)

buonornyeckne OCHOBBI BBIPAUIMBAHUSA KYJIbTYPHBIX PAaCT€HHUWA U JOMAIIHHUX
KUBOTHBIX. HanipaBiieHue pa3BuTHsi OMOTEXHOJIOTUH.

Pa3znen 5. YenoBek u ero 310poBnbe (4 yaca)

buocouunansHast npupoaa yesoneka (1 yac)

MecTo yenoBeka B CUCTEME OPTraHUYECKOTO MHUpPA, TUIIOTE3bl MPOUCXOKICHUS
yejnoBeka. YepThl CXOJCTBA M PaA3JIMUUsl B CTPOEHUU, TMOBEJCHUM U Pa3BUTUU
YEJIOBEKA M MIICKOTIMTAIONINX (YEITOBEKOOOPA3HBIX 00€3bsH).

CTpoeHne W KHU3HEHAEATEJbHOCTh KJIETOK, TKaHeil, OpPraHoB, CHCTeM
OPraHoB 4ejioBeka (3 yaca).

OnopHo-ABUratenbHas cuctemMa. BHyTpeHHsii cpena opranuzma. OOmeH
BEIIECTB U MpeBpanieHue sHepruu. Cucrembl opraHoB. HepBHasi u rymopalibHas
peryssiuus )Ku3HeIeaTeIbHOCTH Oprannu3Ma. Briciias HepBHas €SI TENbHOCTb.

Pa3znen 6. HanopranusmenHnslie cucreMsl (3 yaca)

JBoOIMSA oprannyeckoro mupa (1 yac)

PasButne xu3Hu Ha 3emie. ['eoxpoHonormyeckas TaOiHIa pacHpeneeHus
NaJICOHTOJOTHYECKUX HCKOMmaeMbIX. Vckomaembie (GpOpMBbl pacTeHUIl M JKUBOTHBIX.
[lepexogusie  ¢opmbl. Ilcunodutsl, kuctenépoie pbiObI W Ap. OCHOBHBIC
apoMop(do3bl.

Cunrernueckas teopus 3Boawnnu (CTI) (1 gac)

Cozmatenn  CTD,  aBwKyluMe  CWibl  3BOJIIOIMU:  HACJIEACTBEHHAs
U3MEHYUBOCTh, OOpb0a 3a CYLIECTBOBAaHHME, H3OJSALMUSA, MOMYJISIMOHHBIE BOJHBI,
MYTallMOHHBIN MPOIIECC, €CTECTBEHHBIN 0TOOp. Pe3ynbTaThl 3BOMIOIUU: YCIOKHEHHE
OpraHMU3aIiH, MOSBICHHUE HOBBIX BHJIOB U MPUCIIOCOOJICHHOCTh K YCIOBHUSM KH3HHU.
HamnpaBneHust 3BOIOIUMU: OMOIOTUYECKUM MPOTPECC U perpecc.

IIpakTtukym «Bua u ero kpurepun. Ionmyasimusa» (1 gac)

Onpenenenve Buga u nonyinsauud. Kputepuum Buga: Mopdosiorndeckui,
F€HETUYECKUM, SKOJIOTMYECKUM W Jp. apean BuJa. Bua — eauHHIIA CHCTEMATHKHU.
['enodonn nmomymsiiuii. UMCIeHHOCTD, MIIOTHOCTD, COOTHOILIEHUE TIOJIOB M BO3PACTOB.
[Tonynsiuus — CTpyKTypHasi €eAMHULA BUAA, €AMHULA SBOJTIOLUH.

Pa3znen 7. JxkocucreMbl M IpUCyLIHE MM 3AKOHOMEPHOCTH (2 4aca)
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EcTecTBeHHBIE €000IIECTBA KUBBIX OPraHM3MOB M HMX KOMIOHeHTHI (luac)

buonieno3pl. KoMmmnoHeHTBbI OHUOreol€HO30B: MPOIYLEHThl, KOHCYMEHTHI,
penyueHTsl. buoneHo3sl: BUA0BOE pazHooOpasue, MIOTHOCTh MOMYJIsUA, OMoMacca.
[TpuunHbI cMeHbI OMO1IeH030B. POPMUPOBAHUE HOBBIX COOOIIECTB.

JIkosornyeckue gpaxkropsl (1yac)

AbGuotnueckue QaxkTopsl cpenapl. HTEHCUBHOCTH JEHCTBUSL  (PaKTOPOB.
B3aunmopeiictBue dhaktopos. [Ipenenst BeiHoCIMBOCcTH. llemn w  cetm  mwTaHwMs.
DKoJioruueckas Iupamuaa.

Pa3nen 8. UTorosoe 3ansitue (1 4yac)

HNrorosoe TectupoBanue no sapuanram EI'J (1 gac)

AHanu3 TUMMUYHBIX OMHOOK.

TemaTuuecknii miaan 10 kaace

Ne HanmeHnoBanue Kou- | B ToM uncne
n/m pasacsioB 1 TEM BO | TIpaktnueckue ®opMbI PabOTEI
1acos 3aHATHS
1 | Beenenue. 1 - JlnarHoctuka, TeCTUpOBAHUE
2 | Pemenue 3a1a4y mo Teme 6 3 [IpakTKym O peLICHUIO 3a1a4.
«MonexkymnspHas OMOJIOTHS [IpoBepka 3HaHMi, YMEHUH U HABBIKOB

MOJIYYCHHBIX TIpU HU3YUYCHHUH TCMBbI
«Pemenne 3agad4 1Mo MOJICKYJISIPHOM

OHOoNIOTUNY.
3 | Pewenue 3agau no teme 11 3 [IpakTvKyMm O pELICHMIO 3a1a4.
«IIuronorus» [IpoBepka 3HaHMI, YMEHUH U HABBIKOB

MOJYYEHHBIX TIPU HW3YYCHHH TEMBI
«Pellrenre 3a1a4 1Mo IUTOIOTHNY.

4 | Pemenue 3a1a4 o teme 15 4 [IpakTUKyM MO pEUICHUIO 3a7a4
«I"eneTuka» IIpoBepka 3HaHUI, YMEHUN U HABBIKOB
MOJIy4YEHHBIX IPU HU3YYEHUU TEMBI
«Penienue 3a1a4 1o reHETUKEY.

5 | Urorosoe 3ansatue «Pemenue 1 - [IpoBepka 3HaHUH, YMEHHI U HABBIKOB,
3aja4 1o o01el OuoIorum» IOJIy4YEHHBIX pu U3Y4CHHUH
JJIEKTUBHOrO Kypca «Pemenue 3anad
10 00IIENH OMOIOTHI

TemaTnueckuii miaan 11 kiace

Ne Haumenosanune Kou- | B Tom uucine |
n/n Pa3/iesIoB 1 TEM BO | TIpakruueckue ®opMBbI paboThI
acos 3QHSATHA
| 1 | Beenenue. [ 1 | 1 | JInarnocTuka, TeCTUPOBAHHME. |
2 | buonorus — Hayka O JKUBOU 4 1 [IpakTuKyM MO penIeHUIO 3aaad4.
IIpUPOE. [IpoBepka 3HaHM, yMEHUN U HABBIKOB
MOJIyYEHHBIX IIPH HW3Y4YCHHH TEMBI
«buonornss - Hayka O JKHBOWU
IPUPOJEY.
3 | Knerka kak OGuosioruaeckas 8 1 [IpakTuKyM MO pEHICHUIO 3a1ad4.
CUCTEMA. IIpoBepka 3HaHMM, YMEHUN U HABBIKOB
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IMOJIYYCHHBIX IIpWU HU3YUYCHHUH TCEMBI
«Knerka KakKk Ouoyoruueckas
CHCTEMaA».

Opranusm kak 6
OHoOJIOrHYEeCcKast CUCTEMA.

[IpakTuKyM MO peHIeHUIO 3aaad4.
IIpoBepka 3HaHUI, YMEHUN U HABBIKOB
MOJIy4YEHHBIX IPU HU3YYEHUU TEMBI
«Opranusm  Kak Ouooruyeckast
CHUCTEMAY.

MHoroo6pa3ue opraHu3MoB. 5

[IpakTuKyM MO pEHICHUIO 3a1ad4.
IIpoBepka 3HaHUI, YMEHUN U HABBIKOB
MOJIy4YEHHBIX IPU U3YYEHUU TEMBI
«MHoroo0Opa3ue OpraHu3MoBY.

UYenoBek U €ro 310pOBbE 4

[IpoBepka 3HaHUI, YMEHUN U HABBIKOB
MOJIy4YEHHBIX IPU U3YYEHUU TEMBI
«Ye0BEeK U €ro 3J0pOBbEY.

Hanopranusmennsie 3
CHCTEMBI

[IpakTvKkym O pELICHMIO 3a1a4.
[IpoBepka 3HaHUI, YMEHUI U HABBIKOB
MOJIyYEHHBIX IIPU U3YYEHUH TEMBI
«Hamopraan3MeHHbIE CUCTEMBI.

DKOCUCTEMBI U MPUCYILIAE UM 2
3aKOHOMEPHOCTH.

[IpoBepka 3HaHMI, YMEHUH U HABBIKOB
MOJIYYCHHBIX TIpU HU3YUYCHHUHU TCMBbI
«JKOCHUCTEeMbl W  TPUCYIIUE UM
3aKOHOMEPHOCTI.

HTorosoe 3ausaTHE. 1

IIpoBepka 3HaHUM, YMEHHI U HABBIKOB,
IOJIy4YEHHBIX pu U3Y4CHHUH
AJIEKTUBHOIO Kypca.

TEMATHYECKOE IINTAHUPOBAHUE

10 xiace
Ne Tema 3aHATHSA Kon- Hara 20P
BO pOBEICH
4acoB ust
1 Beenenue. 1 1 Henensa | https://m.edsoo.ru/7f413368
2 | XuMH4ECKHUH cOCTaB KIETKH. 1 2 mexens | https://m.edsoo.ru/7f413368
Heopranunueckue BeliecTna.
3 XUMHYECKHI cOCTaB KIETKU. YTIIEBOIBI. 1 3 genensa | https://m.edsoo.ru/7f413368
JInnm .
4 XUMHYECKNI COCTaB KIETKU. benku. 1 4 genens | https://m.edsoo.ru/7f413368
5 XUMHYECKHI COCTaB KIETKH. 1 5 Henensa | https://m.edsoo.ru/7f413368
HykiienHOBBIE KUCIIOTBL.
6 HyxnennoBbie kucinotel. ATO. 1 6 Henensa | https://m.edsoo.ru/7f413368
7 | O6o0menue : «MonekynspHas OUOIOTHSD. 1 7 wenens | https://m.edsoo.ru/7f413368
8 | Huronorus xak Hayka. Kiierounast reopusi. 1 8 Henmensa | https://m.edsoo.ru/7f413368
9 | CtpoeHne KIETKH U €€ OPraHOMIBL. 1 9 menenst | https://m.edsoo.ru/7f413368
10 | ®orocuHTE3. 1 10 menens | https://m.edsoo.ru/71f413368
11 | DHeprernueckuii OOMeH. 1 11 menens | https://m.edsoo.ru/71f413368
12 | bBuocunres Oenka. 1 12 nenens | https://m.edsoo.ru/7f413368
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13 | Buocunres Oenka. 1 13 menensa | https://m.edsoo.ru/71f413368
14 | Tunel neneHus KIETOK. 1 14 nemens | https://m.edsoo.ru/7f413368
15 | Becnonoe u oJ0BOE pa3MHOKEHHUE. 1 15 nenens | https://m.edsoo.ru/7f413368
16 | IlonoBoe pasmHOxeHUE. Meiio3. 1 16 nenens | https://m.edsoo.ru/7f413368
17 | UuauBuAyansHOE pa3BUTHE OPTaHU3MOB. 1 17 nenens | https://m.edsoo.ru/7f413368
18 | O606menue mo pasaeny «LluTomorus. 1 18 Henens | https://m.edsoo.ru/71f413368
19 | He3aBucuMoe HaclieioBaHUE MPU3HAKOB. 1 19 menensa | https://m.edsoo.ru/71f413368
20 | Pemenue reHeTHUECKUX 3a1a4 HA 1 20 megens | https://m.edsoo.ru/7f413368
MOHOTHOPHIHOE CKPEIUBAHUE.
21 | Pemenue reHeTHUECKUX 3a1a4 HA 1 21 megens | https://m.edsoo.ru/7f413368
JUTHOPHTHOE CKPEITUBAHUE.
22 | Pemenue reHeTHUECKUX 3a1a4 HA 1 22 wepens | https://m.edsoo.ru/7f413368
AHATM3UPYIOIIECE CKPEIIMBAHHE.
23 | B3aumopeiicTBHE TEHOB. 1 23 mepens | https://m.edsoo.ru/7f413368
24 | PemieHue reHeTHYECKUX 3a/1a4 Ha 1 24 nenens | https://m.edsoo.ru/7f413368
HETIOJIHOE JTOMHHHUPOBAHHE.
25 | Onpenenenue rpynm KpoBU YeJIOBEKA — 1 25 menens | https://m.edsoo.ru/7f413368
HpI/IMep KOZ[OMI/IHI/IpOBaHI/I}I AJIJICJIBHBIX
TEHOB.
26 | Pemenne KOMOMHUPOBAHHBIX 3a7a4. 1 26 menens | https://m.edsoo.ru/7f413368
27 | XpoMOCOMHast TEOpHs HACIEICTBEHHOCTH. 1 27 wenens | https://m.edsoo.ru/7f413368
28 | Pemenne reHeTHUECKNX 3a1ad Ha 1 28 wenens | https://m.edsoo.ru/7f413368
CIICTUICHHOE HACJIeIOBAaHUE MPU3HAKOB.
29 | I'emeruka momna. 1 29 wenens | https://m.edsoo.ru/7f413368
30 | CocraBieHue pogOCIOBHOM. 1 30 mepenst | https://m.edsoo.ru/7f413368
31 | 3aKOHOMEPHOCTH U3MEHYUBOCTH. 1 31 "wenens | https://m.edsoo.ru/7f413368
32 | I'eneruka yenoBeka. 1 32 menens | https://m.edsoo.ru/7f413368
33 | O6o6mienne «I'eHEeTHKAY. 1 33 menens | https://m.edsoo.ru/7f413368
34 | UroroBoe 3ausatue. Penrenne 3agad mo 1 34 wenens | https://m.edsoo.ru/7f413368
o0111e#t Onoorun
OOm1ee KoMYecTBO YacoB Mo mporpamme: 34 yaca
11 kaace
Ne Tema 3aHsTHS Koi-Bo Jara 20P
qacoB IPOBCIACHUA
1 Baenenue. 1 menens | https://m.edsoo.ru/7f413368
2 | OO0mebHoIornueckre 3aKOHOMEPHOCTH. 2 memens | https://m.edsoo.ru/7f413368
3 | Ponp Ouonorun B popMupoBaHUM HAyIHBIX 3menens | https://m.edsoo.ru/7f413368
MPEJICTABICHU O MUPE.
4 | IlpakTukyM «YpOBHHU OpTaHU3AlUU KUBOU 1 4 menens | https://m.edsoo.ru/71413368
MaTEPUM.
5 | Ilpaktukym «OCHOBHBIC CBOMCTBA 1 Swuenens | https://m.edsoo.ru/7f413368
YKUBOTOY.
6 XUMUYECKHUH COCTaB KIIETKH. 1 6 menena | https://m.edsoo.ru/7f413368
7 | llpaktukym «HyKIeHHOBBIC KUCIOTBIY. 1 7wuenens | https://m.edsoo.ru/7f413368
8 | [IpakTukym «HaxoxaeHue cooTBETCTBUS 1 8 Hemens | https://m.edsoo.ru/7f413368
MEXTy CTPOCHHEM, CBOMCTBAMH H
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GbyHKIMEN OpraHnyecKuX BEIECTB B
KJIETKE.

9 | CTpykTypHO — QyHKIIMOHATBHAS 1 9 menens | https://m.edsoo.ru/7f413368
OpraHu3aIysi KJIETOK SYKapHoOT.

10 | Ilpaktukym «KieTku mpokapuoT. 1 10 menienss | https://m.edsoo.ru/7f413368

11 | Meraboau3M B KJICTKE. 1 11 wenens | https://m.edsoo.ru/7f413368

12 | I[IpakTukym «MeTobl U3yUYECHUS KIETKHU. 12 wenenst | https://m.edsoo.ru/7f413368
KJeTouHble TEXHOIOTHI.

13 | HexsieTounsle pOPMBI KU3HHU. 1 13 mepens | https://m.edsoo.ru/7f413368

14 | Ilpaktukym «Pa3MHOXKE€HUE OPTaHU3MOBY. 1 14 menens | https://m.edsoo.ru/7f413368

15 | O0Oure 3akOHOMEPHOCTH OHTOTEHE3a. 1 15 mepenss | https://m.edsoo.ru/7f413368

16 | Pa3BuTne opraHusmos. 1 16 menens | https://m.edsoo.ru/7f413368

17 | 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH U 1 17 wemenst | https://m.edsoo.ru/7f413368
M3MEHYHBOCTH.

18 | IIpakTukym «Pemenue 3aaay no 1 18 nemenst | https://m.edsoo.ru/7f413368
T'CHETHKE.

19 | [Ipaktukym «CocTtaBieHHE POJOCIOBHOW. 19 mepens | https://m.edsoo.ru/7f413368

20 | IIpaktukym «OCHOBHBIC CHCTEMATHYECKUE 20 mepens | https://m.edsoo.ru/7f413368
KaTeropum.

21 | Xapakrepuctuka mapcrsa Pactenus. 1 21 menens | https://m.edsoo.ru/7f413368

22 | XapakTepuctrka napcrea JKHBOTHBIE. 1 22 menens | https://m.edsoo.ru/7f413368

23 | Xapakrepuctuka napcrsa ['puosbl. 1 23 menens | https://m.edsoo.ru/7f413368

24 | Ilpaktukym «lcronb30BaHHe OPraHU3MOB 1 24 menenst | https://m.edsoo.ru/7f413368
B OMOTEXHOJIOTHI.

25 | buoconumanbsHas Ipupoja 4EI0BEKA. 1 25 mepens | https://m.edsoo.ru/7f413368

26 | CtpoeHue U KU3HEACITEIbHOCTD KIETOK. 1 26 menens | https://m.edsoo.ru/7f413368

27 | CTpoeHue ¥ KU3HECATEIILHOCTh TKAHEH. 1 27 memens | https://m.edsoo.ru/7f413368

28 | CTpoeHME U KU3HEAEATEIbHOCTh OPraHOB 1 28 menens | https://m.edsoo.ru/7f413368
Y CHCTEM OpPTaHOB.

29 | DBomIOIMSA OPraHUYECKOTO MUPA. 29 megena | https:/m.edsoo.ru/7f413368

30 | CuHTeTnyeckasi TEOpHs BOITIOLUN 30 menens | https://m.edsoo.ru/7f413368

31 | Ilpaktukym «Bun u ero kpurepuu. 31 mepens | https://m.edsoo.ru/7f413368
[TonynAuus».

32 | EcrecTBeHHBIE COOOIIECTBA JKUBBIX 1 32 mepenst | https://m.edsoo.ru/7f413368
OPTraHU3MOB U UX KOMIIOHEHTBI

33 | Okonoruueckue HakTOpBL. 33 mepenst | https://m.edsoo.ru/7f413368

34 | UToroBoe TecTMpoBaHuE 34 mepens | https://m.edsoo.ru/7f413368
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Y4ebHO-MeTOAUYECKOE U MATEPUATBHO-TEXHUYECKOE o0ecreyeHne

Jlumepamypa 01s yuumensn

«buomorms. 10-11 kimaccel. Yrinyonéunsiit ypoBeHs. IIpaktukym» (s I'. M., Cabmmaa O. B.,
Bricomnkas JI. B.)

ITocobue pazpadborano B koMmIuiekTe ¢ yueOHnKamu o peaakmnueii B. K. lllymuoro u I'. M. [Isimiuna «buonorust.

10 knacc. Yriay0nénuslii ypoBeHb. B 2 wactsaix» u «buonorust. 11 knacc. YrinyOnénusiii ypoBenb». COOTBETCTBYET
®I'OC 2022 rona (ITpuka3z MunuctepcTBa npocsemeHus PO Ne732 ot 12.08.2022).

«buonorus. IToypounsie pazpadorku. 10—11 xmaccel. ba3osriit ypoBenby (Ilaceunuk B. B., [lIseroB I'. I'.,
Edumora T. M.) Tlocobue — >1eMeHT HHPOPMALTHOHHO-00Pa30BaTENbHOM cpepl peaMeTHol muaun Y MK «JIuans
skn3uny 11 10-11 ximaccos.

Jumepamypa ona ooéyuarouwuxcs
«bunosorus. 10-11 kaaccpl. Yriay0aéuuplii ypoBenb. COOpPHUK 33124 U yHPAKHEHUH» (aBTOPHL:
E. H. JlempstakoB, A. H. CobosneB). YaeOHoe mocodre OpHeHTHPOBAHO Ha IITIKOJIBHUKOB, H3yUYaIOIIAX
Ouostoruro Ha yriryoaéHHOM ypoBHE. B HEM coOpaHbI 3aaHus 6a30BOTO, MTOBIICHHOTO W OJIMMITHATHOTO
YPOBHS CIIOKHOCTH. BKITtouaeT 3aauu ¢ BBIOOPOM OTBETA U ¢ pa3BEPHYTHIM oTBeTOM. "o n3ganus — 2024,
cootBercTByeT ®I'OC 2021.
«buoJorus. 10-11 kiaaccel. Yriayo/aénublii ypoBeHb. IIpakTukym» (aBtopsr: I'. M. [{pmvimir,
O. B. Cabnuna, JI. B. Briconkas). COOpHUK BKIIIO4aeT JabopaTopHble paboThl, 3a1a41 M0 TEHETHKE U
MOJICKYJISPHOW OMOJIOTHHU C PUMEPaMU PEIICHUI, TECTOBBIC 3aaHus A1 noaroToBku k EI'D. Paspaboran B
KoMITIeKTe ¢ yueOrukamu o peaakiueii B. K. [llymuoro u I'. M. Iemvmuna. 'og m3garms — 2025.
«Coopuuk 3aga4 no odwei ouoaorun. 9-11 knaces» (asrop: E. H. [lempsiakoB). [Tocodue conepxut
3a[a4u 1Mo oouIel OMOIOTHH AJISl CTApLIEKIACCHUKOB. JloCTymHA B 31IeKTPOHHOM (popMaTe. ozonru+1
OmnnaiiH-pecypcsl ¢ 3a1a4aMy ¥ PELLICHUAMU:

JJIeKTPOHHBbIE 00pa30BaTe/IbHbIE Pecypchl
Marepuainsl CauTOB:

2. https://www.yaklass.ru/?%08

3. https://resh.edu.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/7f413368
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