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IHHOACHUTEJIBHAA 3AIIMCKA

[pennaraemsiii Kypc paccuutan 34 daca (1 yac B Hemel), o noodoepoicusaem u yenyoisem
bazoevie 3uaHus no OuonoSUU U HANPABNEH HA (GOopMUpo8aHue U pazeumue OCHOBHLIX VUEOHbIX
KOMnemeHyull 8 X00e peuleHus OUONI0SULeCKUX 3a0ay.

Cratyc J0KYMEHTa
[Iporpamma 351eKTUBHOTO Kypca 110 OMOJIOTHH COCTAaBJICeHAa HA OCHOBE HOPMAaTHUBHBIX JOKYMEHTOB:
1)denepanpHoro 6a3ucHOrO y4eOHOTO IJIaHa Jj1si 00pa3oBaTeNbHBIX YUpekaeHnu Poccuiickoit
denepanuu
2) 3akoH Poccuiickoit ®enepannn «O6 oOpazoBaHum» (ctaThs 7).

Konuenuusa npocpammsl _Kypca  3akiiodyaercas B TOM, 4yTo €€ pa3zpaboTka cCBsi3aHa C
pa3paboTKOI cHUCTEMBI CHIEUATU3UPOBAHHON MOTOTOBKH (MTPOGMIBHOTO 00Y4YeHHs) B CTapIIUX KJIaccax
U HampapjeHa Ha pealu3alfio JUYHOCTHO - OPUEHTHUPOBAHHOTO Ipoliecca, MNP KOTOPOM MaKCHUMAaJbHO
YUUTBIBAIOTCS MHTEPECHI, CKIOHHOCTH, U CIIOCOOHOCTH CTapIIeKIacCHUKOB. OCHOBHOHM akKLIEHT Kypca
CTaBUTCS HE HA TPUOPUTETE COJIEPKaHUsA, & Ha MPUOPUTETE OCBOCHMS yYallUMUCA CIIOCOOOB ACHCTBUIA,
HE HAHOCS yIIepOd caMoMy COJIEPKAHHIO, T.€. PAa3BUTHIO MPEIMETHBIX U MEXKIPEAMETHBIX KOMITETECHIIHH,
YTO HaxXOJUT OTPaXCHHE B KOHTPOJIbHO-M3MepuTenbHbIx MaTepuanax EI'D. Kypc TtecHo cBszaH c
ypoKaMu OOIIeil OWOJOTHUH M COOTBETCTBYET TpeOOBaHHMSIM [ OCynapcTBEHHOTO CTaHAApTA.

AKmyanbHocmp YMEHUS pellaTh 3a7add o OMOJIOTUU BO3pacTaeT B CBSA3U ¢ BBenaeHuem EID
1o OMOJIOTHH, a TaKXKe C TeM, YTO HEOOXOIMMO MPUMEHThH 3HAHHUs Ha mpakTuke. Kypc TecHo cBsi3aH C
ypoKamu o01eil OMOJOrHH U COOTBETCTBYET TpeboBaHUsAM [ OCyIapCTBEHHOTO CTaHIApTA.

Pemenne 3amau 1O OMOJOTMM JAaeT BO3MOXHOCTH JIyYlle IO3HATh (yHIAaMEHTAIbHBIC
0011e01O0IOrMYeCcKre OHATHS, OTPAXKAIOIINE CTPOCHUE U (PYHKIIMOHUPOBAHUE OHOJIIOTUYECKUX CHUCTEM
Ha BCEX YPOBHSX OpPraHHW3alU{ >KU3HHU.

Pemenne 3amau mo OMONOTHM TMO3BOJISIET  TakXKe YrNIyOUTh M 3aKpENUTh 3HAHUS 10
paznenaM  oOmel Ouosornu. OrpoMHYI0 Ba)XKHOCTh B HENPEPHIBHOM OOpa3oBaHUM MPUOOpETAOT
BOIIPOCHl CAMOCTOATEIBHOW pabOThl Yy4YalllUXCs, YMEHHE MBICIUTh CAMOCTOATEIBHO M HAXOAUTh
pemenne. Co31aI0TCS  YCIOBHS Ui WHAWBUAYAIBHOW M TPYNIOBOW (OPM IEATETBHOCTH yYalUXCs.
Takoe coueranue 1ByX (popM OpraHu3alMMu CaMOCTOATENBbHOM pabOThl Ha YpOKax aKTUBU3UPYET
cabbIX Y4YalIuXcs M JIaeT BO3MOXKHOCTH TU(PEpEeHIIMPOBATh ITOMOIIb, CIIOCOOCTBYET BOCIUTAHHIO
B3aUMONOMOIIM M KoJulekTuBu3Ma. Co3maeT  Takke  yclaoBHUS A OOyYeHHUs  ydalluxcs
CaAMOKOHTPOJIO M CaMOOIEHKE. DTO (OPMHUPYET TBOPYECKOE OTHOUICHWE K TPYyAYy BaKHOE JUIS
yernoBeka 1000  mpodeccun W SABIAETCS  BaXKHBIM  YCJIOBHEM YCIIEHUIHOTO, KaueCTBEHHOTO
BBITIOJIHEHUSI UM CBOMX OOSI3aHHOCTEH.

Ocobennocmamu npozpammsl _Kypca sIBISIETCS TECHasl CBA3b €ro COJEp)KaHUS C YpOKaMu
oOmeil  Ouomorun u  coorBercTBUE  TpeOoBanusM @PI'OC. Ilogbop MarepuanoB [Uisl 3aHATHH
OCYILIECTBIISICTCS Ha OCHOBE KOMIIETEHTHOCTHO - OpPHMEHTHPOBAHHBIX 3a/laHUM, HaANpaBiICHHBIX Ha
pa3BuTHE TPEX yPOBHEH O0YUEHHOCTH: PEMPOAYKTHBHOTO, MPHKIATHOTO U TBOPUECKOTO.

Llenvio Kypca asnaemcea:

e ConeiicTBoBaTh (HOPMHUPOBAHUIO TTPOYHBIX 3HAHUW 1O OOIIEH OMOJIOTUH, YMEHUN U HABBIKOB
pemienus 3ana4 s caaun EID.

¢ O600IUTh,  CUCTEMaTU3UPOBaTh,  paCIIUPUTh M YIAOyOMTh  3HAHMSA  ydyalluxcs
c(OPMHPOBATH/AKTyaTH3UPOBATh HABBIKH PEIICHUS OMOJIOTHYCCKUX 3a/1a4 PA3JIMYHBIX THITOB.

e JlaTh YYEHUKY BO3MOYKHOCTh pEaIn30BaTh CBOM MHTEJICKTYalbHbIE U TBOPYECKHE CIOCOOHOCTH,
UMEIOIIMecs 3HAHUS U YMEHHUS B IPYTUX 00JIACTIX ACATENbHOCTH IPU BHINOIHEHUU MPOEKTHON paboTHI.

e JlaTh y4EHHKY BO3MOXKHOCTH OIICHUTH CBOM CKJIIOHHOCTH M HHTEPECHI K JAHHOW 00J1aCTH 3HAHUS

3adauu:

1.®opMHpOBaTH CHCTEMY 3HAHHMM MO TJIABHBIM TEOPETUYECKUM 3aKOHAM OHOJIOTHH.

2.CoBepIIeHCTBOBAaTh YMEHHE pelllaTh OMOJIOrHYecKHe 3a/1a4ll penpoayKTUBHOTO, TPUKIIATHOTO
Y TBOPUYECKOTO XapaKkTepa




3.Pa3BuBaTh KIIOUEBbIE KOMIIETEHLIMU: Y4EOHO - MO3HABATEIbHbIE, HHPOPMAIIOHHBIE,
KOMMYHHKATHUBHBIC, COLIUATbHBIC.

4.Pa3BuBaTh OMOJIOTHYECKYI0 MHTYHIINIO, BEIPA0OTATh OMPEIEICHHYIO TEXHUKY, YTOOBI OBICTPO
CIPABUTCSA C MPEUIOKCHHBIMU IK3aMEHAIMOHHBIMU 33 TaHHSIMH.

bnazooapa rnekmuenomy Kypcy no 6uonocuu 6blnojiHsAemcsa HeCKOJIbKO YyHKyuil:

1. TlommepxuBaeTcss W3y4eHHE OWOJIOTMH Ha 3aJaHHOM CTaHJapTHOM ypoBHE. Kypce
«Pemenne OmomOrMYecKuX 3ajau» MOMOTaeT 3aKpeluTh U YrNIyOUTh ypOBEHb 3HAHWN MO OWOJIOTHH,
MPUMEHHTD T 3HAHUS IMyTEM PEIICHUS OMOJOTUICCKUX 3a]1a4.

2. OcymecTBisercs JUYHOCTHO-OPUEHTHUPOBAHHBIA monxon B oOyueHuu. To ectb
YUUTBHIBAIOTCS WHAUBUAYAIbHBIE CKJIOHHOCTH M CIIOCOOHOCTHU YYalIUXCS M CO3JAIOTCSA YCIOBUS JUIA
00y4YeHUsI UX B COOTBETCTBUU C MPOPECCHOHATHHBIMU HHTEPECAMH.

IInanupyemoiii pe3yiomam
B pe3ynemame _npoxosicoeHus npozpammuvl Kypca ooyuarouiuecs 0044CHbl.

e lcmonp3oBarh OO0IME MpUEMbl PabOTBI C TECTOBBIMU 3alaHUSMU  PA3TUYHON CIIOKHOCTH,
OPHUEHTHUPOBATHCS B MPOTPAMMHOM MaTepHaie, yMETh YETKO (hOpPMYIMPOBATH CBOM MBICITH

e VYMeTh NPaBUWIBHO PACIPENEIsATh BpeMs MPHU BBHITTOJIHEHUH TECTOBBIX padoT.

e (O0600mAaTh ¥ MPUMCHSITH 3HAHHSI O KJICTOYHO-OPTAaHM3MEHHOM YPOBHE OpPraHU3aIlUN KU3HU.

e (O000maTh M MPUMEHATH 3HAHKSI 0 MHOTOOOpa3uu OPraHU3MOB.

e (CoIoCTaBJIATh OCOOCHHOCTH CTPOCHHS U (DYHKITMOHHPOBAHUS OPTaHU3MOB PAa3HBIX IIAPCTB.

e ConocTaBisITh OMOJIOTHYECKUE OOBEKTHI, ITPOLIECCHI, SIBICHHUS, TPOSIBISIONINXCS Ha BCEX YPOBHSIX
OpraHu3aIfy KU3HU.

e VcTaHaBIMBATh MOCIIEIOBATEILHOCTh OMOJOTHYECKUX 00BEKTOB, IMPOIIECCOB, SIBICHHIA.

e [IpumeHsATH, OMOIOTUYECKUE 3HAHUS B MPAKTHMUYECKUX CUTYalUSIX (MPAKTHKO-OPUEHTHPOBAHHOE
3a71aHue).
PaGotaTh ¢ TEKCTOM WJIH PUCYHKOM.

e OO0o00muaTh ¥ MPUMEHSTh 3HAHUS B HOBOM CUTYallUU.

e Pematps 3amaun 1Mo UUTONOTMU 0A30BOTO YPOBHS M IMOBBIIICHHOTO HAa MPUMEHEHHE 3HAHUUN B
HOBOW CHUTYallUH.

e Pemarh 3amaun MO reHETHUKE 0a30BOT0 YPOBHS U MOBBIIMICHHOTO HA MPUMEHEHHE 3HAHUM B HOBOU
CUTYaIlNH.

e Pemarts 3amaun  MOJEKYyISpHOW OMONOTHH 0a30BOTO YPOBHS W MOBBIIIEHHOTO HA MPUMEHEHUE
3HAHWI B HOBOM CUTYallUH.

Cmpykmypa npocpammst. Kypc onupaercst Ha 3HaHUs, TOJIyYeHHbIE IPU U3YYEHUN Kypca
ouonorun 9 knacca. CopeprxaHue mporpaMMbl BKITFOUAET 3 OCHOBHBIC pa3jielia; pelieHre 3aaad 1Mo
MOJIEKYJISIPHOM OMOJIOTHH, pelIeHHe 3a]1ay [0 [IUTOJIOTHH, PeIIEHUE 3a/1ad 10 TeHEeTUKE, JaHHbIE
paszensl IEISATCS Ha TEMBI, U KaXK/1asi TeMa dJIEKTUBHOTO Kypca SBIISIETCS TIPOJOJKEHUEM Kypca
ouonorur. OCHOBHOM TUT 3aHATHUH - TpakTUKyM. [[11s1 Hanbomee yCnemHoro yCBOeH!sI MaTepuana
TJIAHUPYIOTCS pa3nuHble GOpMBbI PabOTHI ¢ YHaIIUMHUCS: pazHooOpa3Hbie (OpMBI PabOTHI C TEKCTOM,
TE€CTaMH, BBIIIOJIHEHUE TBOPUYECKUX 3alaHnid. Ha KakJ10M 3aHATHM ydallMMCsl peKOMEHAYETCs Cepusi
3a/IaHM#, 4aCTh KOTOPHIX BBIMOJIHAETCS B KJIACCE, @ 4acTh - IOMa CAMOCTOATENbHO. JIJIsi MpOMEKYTOYHOTO
KOHTpoJIsi- 3 TectupoBanus B hopme EI'D, u UTOroBoro KoHTposis — 3auer no Kypey «Pemenue
OMOJIOTMYECKHX 3aJ1a4 B X0JIe MOATOTOBKHU K EI'D» u mpoekTHas nestenbHOCTh. Kypce peanusyer
KOMITETEHTHOCTHBIH, I€SITEIbHOCTHBIN ¥ HHAUBUAYATBHBIN MOIX0/ K 00y4deHut0. [lesTeTbHOCTHBIN
MOJIXOJT PeaTN3yeTcs B MPOIIeCCe MPOBEACHUS CAMOCTOSTENBHBIX U MTPAKTHYECKUX PA0OT C yJaIIUMUCS,
COCTaBJISIET OCHOBY Kypca. [[esTeTbHOCTh yUuTeNsl CBOAUTCS B OCHOBHOM K KOHCYJIbTHPOBAaHUIO
yUalmxcs, aHalu3y U pa30opy Hanbomee mpoOIeMHBIX BOIIPOCOB U TeM. B MOATOTOBKE U IPOBEICHHUH
YPOKOB JTaHHOTO Kypca UCIIOJIB3YETCSI MEeXHON02Us 300p08bechepezaowe2o 00yueHUs U 0CNUMAHUSL.
CO3/IaHHE TICUXOJIOTHYECKOTO KOM(OpTa, CAHUTAPHO-TUTUEHHUECKUX YCIOBHMA, IBUTATEIHLHON
AKTUBHOCTH U IPYTUX KPUTEPUEB, KOTOPHIC BIUSIOT HAa YCIENTHOCTh B OOYICHHH.

Dopmoii omuémuocmu no U3y4UeHuI0 OAHH020 KypCca MOMNCEHL Oblnb:




e CocraBieHue OMOJIOTHYECKUX 3aa4, KPOCCBOPJIOB, CO3/IaHKE MPE3CHTAINHA, 110 TeMaM
(haKkyIbpTaTUBHOTO KypCa;

e 3auéT Mo peuIeHuIo 3a7a4 0a30BOrO YPOBHS U TOBHIIICHHOTO ;

o KonTposbHas paboTa 1Mo penieHuro 3a1a4 no Mmatepuaiam EquHoro ['ocynapcTBeHHOTO SK3aMeHa
o ononorun 2023-2024 roxa;
3amyTa NpoeKTHBIX PadoT;

TecToBble 3a/1aHus 10 PEIICHUIO 3314 110 MaTepuaiaM ExuHoro I'ocymapcTBEHHOTO 9K3aMeHa 1o
ononornu 2023-2024 ron.

COAEPXAHUE KYPCA
BBenenue — 2 yaca
Beeoernue 6 npeomem

Pewenue 3a0au no meme
«Ocnosuvle ceoticmea rxncusoco. Cucmemuas opearuzayus arcuzHuy-1 uac

3akpenJieHue OCHOBHOI'O cO/IePKAHUS TeM B X0/le pelieHusi O0H0J0rHYecKUX 3a/1a4:
buonorus - Hayka O XKM3HU U €€ 3aKOHOMepHoOCTsX. lIpenmer, 3amaun, METOAbl M 3HAYEHUE
ouosornu. CBs3p OWONIOTMM C APYrUMH HAayKaMH, €€ MECTO B CHCTEME EeCTCCTBEHHOHAYYHBIX W
OMOJIOTMYeCKUX AWCUUIUIMH. buonorus B cucreme KynbTypbl. Mecto Ouonoruu B (HOpPMHPOBAHHH
Hay4YHOTO MUPOBO33PEHMSI U HAYYHOU KapTUHBI MUpA.
OcHoBHble Tpu3HaKu xkuBoro. OmpeneneHUE MOHATUA <«OKU3HBY». buojorumdeckas ¢opma
CYLIECTBOBAHMSI MaTEPUH. Y POBHU OpraHU3aIMH )KUBON MaTepUU U MPUHIUIIBI UX BbLICICHUS.

OcHoBHble noHATHS. bruosorus. Xuzus. OCHOBHBIE MPU3HAKU KUBOTO. YPOBHU OpraHU3aIUU
XKUBOM MaTepuu. Metoasl u3zyuenus B 6uonorun. Knerka. Tkanb. Opran. Opranusm. [lonynsius u Bu.
buoreornenos. buochepa

Pa3nes 1. Pemmienne 3axa4 no reme «MoJiekyJisipHas 0uoJiorusi»-6 yacos

3akpenjieHue 0CHOBHOI'O COJIEP:KAHMSI TEM B X0/I€ pelleHHsi OHOJOrHYeCKHX 321242
1. Xumuueckuii cocmas knemku. Heopeanuueckue sewecmea.

XVWMHUYECKUE DJIEMEHTBI M HMX pOJb B KieTke. HeopraHwdeckwe BemIecTBa W WX POJIb B
KHU3HEICITeNIbHOCTH KIETKU. Boma B KJeTKe, B3aUMOCBSI3b €€ CTPOEHUS, XUMUYECKUX CBOWCTB H
ounonorndeckoii poiu. Colli HEOPTaHWMYECKUX KHUCIIOT, MX BKJIAJl B OOCCIICUCHHE >KU3HEACATEIHHOCTH
KJIETKU U MOJAepKaHue romeocTa3a. Monsl B kietke, ux GpyHkunu. OcMOTUYECKOE AaBIEHUE U TYprop B
KJIeTKe. byepHbie cHCTEMBI KIIETKH.

2. Xumuueckuiui cocmag Kiemxu. Yaneeoowi. Jlunuowi.

VYriieBobl B )KH3HEACATCILHOCTH PACTCHHIA, )KUBOTHBIX, TPUOOB u OakTepuii. CTPYKTYpHBIE U
(GyHKIIMOHATBPHBIE OCOOEHHOCTH MOHOCAaXapuJOB M JAHMCAaXapujoB. buomonumepsl - MOIUCaXapHbI,
CTPOCHHE W OMOJIOTHIECKAs POJIb.

Kupel 1 nmunuabl, 0COOEHHOCTH UX CTPOCHHUS, CBSI3aHHBIE C (YHKIIMOHATHHOW aKTHBHOCTBIO
KJIETKH.

3. Xumuueckuii cocmag knemxu. benxu.

Opranuyeckue BellecTBa KiIeTKH. buomnonumepsl — Oenku. CTpyKTypHass oOpraHu3alus
OenkoBbIX MoJekyid. CoiicTBa OenkoB. JleHarypamus W peHarypanuss — OHMOJOTMYECKHI CMBICH U
3HaueHue. DyHKIUH OenKoBBIX Mojekyld. depMmeHTb, HUX poiib B 00ECHEYEHHWU MPOIECCOB
xu3HenesTensHocTH. Knaccugukanus pepmeHToB

4-5. Xumuueckuii cocmas knemku. Hyxneunoswvie kuciomeot.



HyxkiennoBbie KUCIIOTHI, UX poib B KieTtke. Mcropus mzydenus. JJTHK — momekyna xpaHeHus
HacneacTBeHHoH nHpopmarun. CtpykrypHas opranuzanus JJHK. Camoynsoenue /IHK. PHK, ee Bunsl,
0COOEHHOCTH CTPOEHUS U (DYHKIIMOHUPOBAHUS

AT® — OCHOBHOW aKKyMynsTOp SHepruud B KieTke. OCOOCHHOCTH CTPOEHHUS MOJEKYJbl U
¢byukun AT®. Butamunbl, CTpoeHHE, UCTOYHUK MOCTYILICHUS M POJIb B OpraHU3Me U KJIETKE.

6. Tecmuposeanue no pazoeny «Moaekynsapras ouonocusny»

OCHOBHBIE NOHSTHSI. AMHHOKHCIOTBL. AHTHUKOIOH. [mapodmibHOoCcTs.  ['MapodoOHOCTS.
I'mukonporenapl. ['yanun. lenarypauus. JJHK. Kogon. Kommiementapnocts. Jlunonporenast. JIokyc.
MakpoaniemenTsl. Mukpoasnementel. Monomep. Hyxneonpoteuawsl. Hykneorun. Ocmoc. Ilommmep.
[TonunenTua. [lentunnas cBa3p. PHK. Tumun. @epmentsl. luto3un. Ypauu.

MexnpeamerHblie cBs3d. Heoprannueckas xumusi. XMMHUYECKHUE BJIEMEHTBI MEPUOIUYECKON
cuctembl J[.M.MenneneeBa. Monsl (KaTHOHBI MU aHMOHBI). Boma u npyrue HEOpraHMYECKHE BEIIECTBA,
CTpOEHME MOJIEKYJ U cBocTBa. [luccounanus 3nekTponuroB. Opranndeckas Xumusi. OCHOBHBIE TPYIIIIbI
opranuueckux coeauHenuil. bydepnsie pactBopbl. dusmka. Ocmorudeckoe nasienue. duddysus u
0CMOC.

Paznen 2. Pemenue 3axa4 no treme «urosiorus» -11 yacon

3akpenJieHue OCHOBHOI'O CO/IePKAHUS TeM B X0/ie pelieHusi 0M0J0rMYecKHMX 3a/1a4:
1. Llumonozus kax nayxa.

IIpeamer, 3agauMm W METOJABI COBPEMEHHOM LMTOJIOTMHA. MeECTO IUTOJOTMM B CHUCTEME
€CTeCTBEHHOHAYYHbIX M OHojoruueckux Hayk. Mcropus pasButus nurosnorus. Teoperuueckoe H
MIPAKTHUYECKOE 3HAYCHUE LUTOJIOTMYECKUX MCCIECJOBAaHUN B MEIAULMHE, 31PaBOOXPAHEHUH, CEIBCKOM
XO3SIMCTBE, Jiesie OXpaHbl IPUPOJIBI U APYIUX cepax 4eI0BEUECKOH e TeIbHOCTH.

Uctopust otkpeiTue kietku. Knerounas teopus. OCHOBHbIE MOJOKEHUS NEPBOW KIETOYHOU
Teopun. CoOBpEMEHHasl KJIETOYHAas TEOpHUs, €€ OCHOBHbBIC IIOJIOXKEHUS M 3HAYEHUE JUIsl Pa3BUTHSA
ouosorum.

2. CmpoeHue kiemku u eé 0p2anouobl.

[TnasmaTtuueckas MeMOpana u obonouka kieTku. CTpoeHre MeMOpanbl Ki1eToK. [IpoHukHOBeHUE
BEIIECTB uyepe3 MeMOpaHy KJIeTOK. Bubl TpaHcmopTa BellecTB yepe3 HUTOIUIa3MaTHUYEeCKyI0 MEMOpaHy
KJIETOK (MacCUBHBI M aKTHUBHBIA TPAHCHOPT, SK30LMUTO3 M 3HA0UMUTO3). OCOOEHHOCTH CTPOEHHUS
000J1049eK MPOKAPUOTUUECKUX U DYKAPUOTHUUYECKUX KIETOK.

[{uTonna3zMa u ee CTPYKTypHble KOMIOHEHTbI. OCHOBHOE BEILLIECTBO LIUTOIJIA3MbI, €r0 CBOMCTBA
U QYHKLUU.

Anpo untepdazHoil kineTku. XUMUYECKUI COCTaB M CTPOEHHUE siapa. 3HAUeHHE sAapa B OOMEHe
BEIIECTB U Iepejaue IeHeTHYecKod HHQpopMauuu. SAphIIko, OCOOEHHOCTH CTPOCHHsST M (YHKIUU.
XPpOMOCOMBI, MIOCTOSIHCTBO 4Hcla U (popmbl, TOHKOE cTpoeHue. [lonstue o kapuortune. ["anmonHelil u
JUTIIOUHBIN HAOOPBI XPOMOCOM.

Amnmnapar ['onbmxu. CTpoeHue, pacrnosioXKeHHe B KJIETKaxX XMBOTHBIX M pacTeHuM, (pyHKUUU
anmapara ['onabKu: CHHTE3 MOJUCAaxXapuaoB M JIMIKAOB, HAKOIUIEHHE M CO3pEBaHUE CEKpeToB (Oeikw,
JIUOU/IBI, MOJINCAaXapuibl), TPAHCIIOPT BEILIECTB, POJib B (JOPMUPOBAHMM IUIa3MaTHUECKOH MeMOpaHbl U
m3ocoM. CTpoeHHe U QYHKIIUH JTU30COM.

Oupomnazmarnyeckas cetb (JI1C), ee Tunbl. OCOOEHHOCTH CTPOCHHUS arpaHyJsipHON (TJ1aIKOM)
u rpanynspHol (mepoxosaroil) D1IC. 3nauenne rnankoi I1IC B cuHTE3€ MOAMCaXapUI0B U JIMIIUAOB, UX
HaKOIUIeHUHU U TpaHcnopre. 3aumuTHas GyHkius JI1C (n30asa0us 1 HelTpanu3amus BpeIHbIX I KIETKU
BemiectB). Dynkmuu mepoxoBatoir OIIC (ydactue B cHuHTe3e O€NKOB, B HAKOIUIEHUH OEJIKOBBIX
MIPOJYKTOB U UX TPAHCIIOPTE, CBSA3b C APYTUMHU OPraHOUAAMH U 000JI0YKOM KIIETKH).

PubocoMbl, 0COOEHHOCTH CTPOCHHUS U POJIb B OnocuHTe3e Oenka. [lommpubocomel.

Bakyonu pacTuTeNbHBIX KIETOK, MX 3Ha4eHHeE, cBs3b ¢ DIIC.

[TnacTunapl: AEWKOIUIACTHI, XJIOPOIJIACTHI, XPOMOIUIACThl. OCOOEHHOCTH, CTpOEHUE U (YHKLIUU
mnactua. JAHK mnactun. [Ipoucxoxaenue xinopomiactoB. B3anmHoe npeBpanieHue miacTu.



MurtoxoHpuHu, cTpoeHue (HapyKHas U BHYTPEHHsIsI MEMOpaHbl, KpUCThI). MUTOXOHApPHAIbHBIE
JHK, PHK, pu6ocomsl, ux poib. DyHKIMM MUTOXOHIpUH. | MIIOTE3bI O MPOUCXOXKICHUH MUTOXOHPUH.
3HaueHUe BO3HUKHOBEHUS KUCIIO-POAHOIO ABIXAHUS B SBOJIIOLIMH.

Knerounsrii neHTp, ero crpoenue u Gpyaxun. Opranonabl JBmkeHus. KileTounbie BKIIIOUSHHS —
HEIOCTOSHHBIN OpraHou KJIETOK, 0COOEHHOCTH U (YHKLIUH.

3. ©@omocunmes
OOmeH BemiecTB U YHEpruu. [IoHATHE O TIIACTHYECKOM U SHEPreTHYECKOM OOMEHE.

®orocunre3. CBeToBas U TeMHOBast (a3bl GOTOCUHTE32, OCHOBHBIE MTPOLIECCHI, TPOUCXOISAIINE B
5t (a3sl. OcHOBHBIE HTOTU CBETOBOM (a3wl - cunHTe3 AT®D, BbIIeneHue KHCIOpoaa, oOpa3zoBaHUE
BOCCTAaHOBJICHHOTO HUKOTHHaMuJaneHuHauHykineotuadochara (HAAD -H2). dorodochopunupoBanue.
Cymmaproe ypaBHeHue ¢orocunresa. llepBuunbie nmpomykTel (orocuHTe3a. DOTOCHHTE3 W ypoxKaid
CEJIbCKOXO3SMUCTBEHHBIX ~ KyNAbTyp. IlyTM TmOBBIIEHHS NPOIYKTUBHOCTU  CEIHCKOXO3HCTBEHHBIX
pactenuil. K.A. TumMupsizeB 0 KOCMMUECKON POJIM 3€JIEHBIX PACTEHMH. XEMOCHHTE3 M €ro 3HAaueHHE B
MIPUPOJIE.

4.  DOnepeemuyeckuti oomeH

OHepreTuyeckii OOMEH B KJIETKE M €ro OMOJOTMYECKHI CMBICI. DTalbl 3HEPreTHUYECKOro
oOMeHa, TPUYPOUYCHHOCTh OSTUX IMPOIECCOB K OINPENEICHHBIM CTPYKTYpaM KIETKH. 3HaueHHe
MuToxoHApuii u AT® B s3HepreTudeckoMm oOMeHe.

S5-7.  buocunmes benxa

buocunTe3 0enkoB B KJeTKe U ero 3HaueHue. Poib reHoB B OnocuHTe3e 0enkoB. I 'eHeTnyeckuii
KOJ M ero CBOMCTBa. DTambl OMocuHTe3a Oenka. Peakimym mMaTpudHOro cuHTe3a. Perymsmus cuHTe3a
0enkoB. ['eH-perynsTop, reH-oneparop, CTpYKTypHbIE IeHbl, X B3aumojeiicteue. [IpuHIun obpartHoii
CBSI3U B PeryJsilu PYHKIMOHUPOBaHUS reHOB. COBpEMEHHBIC IPEACTABICHUS O IPUPOJIE TeH

8. Tunwi Oenenus Kiemox

JKV3HEHHBIN MUK KIETKM M ero dTambl. [loAroToBka KJIETKH K JICTICHUIO — HHTepdasa, ce
nepuoabl  (MPEeCUHTETHYECKUN, CHUHTETUYECKUH, TOCTCUHTETUYecKuil). buonorndyeckoe 3HadyeHHe
uHTepGa3bl. AONTO3. MUTOTUYECKHIA ITUKIT.

AMUTO3 U ero 3HaueHue. MHTO3 - IIMTOJIOTMYECKass OCHOBa OECrooro paMHokeHHus. Pa3bl
MHUTO3a, UX XapakTrepuctuka. CTpyKTypHbIe U3MEHEHHsI H (PU3HOIOTHIECKHE OCOOCHHOCTH OPTaHOM OB
KJIETKH BO BpeMsi MUTOTHUYECKOTO JeneHus. BepereHo nenenusi, ctpoeHne M (pyHKIMM HUTEH BepeTeHa.
buonornueckoe 3Ha4eHNE MUTO3A.

Meiio3 - nuTosoruyecKas OCHOBa MOJIOBOro pa3MHoOKeHUs. [lepBoe nenenue meiiosa, ero ¢assl,
UX XapaKTepUCTUKA. YMEHbILIEHUE YNCIa XPOMOCOM KakK pe3yJsibTaT MepBOro jAeieHus. Bropoe nenenue
Meiio3a, ¢a3bl, X XapakTepucTuKa. bruojgornueckoe 3HaueHue Meiosa.

9. becnonoe u nonosoe pazmnoorcenue.

@®opMbl U CIOCOOB! pa3MHOXKEHHUSI OpraHU3MOB. becronoe pa3MHOXKEHHUE, ero BUJIbl U 3HAYCHHUE.
[TooBOE pa3sMHOMXKEHHUE, €ro BUBI U 3BOJIIOLMOHHOE 3HaueHue. OO0miasi XxapakTepuCcTHKa U OCOOEHHOCTH
Pa3sMHOXEHHsI OCHOBHBIX TpYI OpraHu3MoB. Pa3BUTHE MYKCKHX M JKEHCKHUX IIOJIOBBIX KIETOK Y
KUBOTHBIX U PACTCHUI.

10. Onmocenes — unousudyanvHoe pazgumue 0peaHu3Mo8.

OmtonorBopeHne W ero THMbL. OIUIOMOTBOPEHHE ¥ Pa3BUTHE 3apOAbIIa Y IKHBOTHBIX.
OcHOBHBIE 3Tanbl YMOPHOHATIFHOTO PAa3BUTHS KMBOTHBIX. B3ammojeilicTBue yactell pa3BHBAIOIIETOCS
3apojpiia. bruoreHeTHuecKuit 3aK0H, ero COBpeMeHHast HHTeprpeTarus. [locTaMOprnoHaIbHOE Pa3BUTHE.
Bpennoe BiaMsHME alKOroJisd, HUKOTHHA, HAPKOTHKOB, 3arpsi3HEHUsS] OKPY)KAIOIEH cpesbl Ha pa3BUTHE
3apOJIbIIIa KHBOTHBIX U YEIOBEKA.

OOmast xapakTepuCTHKa W OCOOEHHOCTH DPAa3MHOXKEHHUS BHPYCOB, OaKTEepHii, BOJIOpOCIE,
MOX000pa3HBIX, MaOPOTHUKOOOPA3HBIX, TOJOCEMEHHBIX, TOKPHITOCEMEHHBIX, TPUOOB W JIMIIAIHUKOB.
CwMmena (a3 B KH3HEHHOM LIUKJIE.

11. Tecmuposanue no pazoeny «L{umonozusny



OcHOBHBIE€ NMOHATHS. ABTOTPO(BI. AMUHOKUCIOTHI. AHA00IM3M. ACCUMUJIAIUSA. AHTHKOIOH.
Anmnapat ['onbmku. AKTUBHBIA TpaHcmopT. AspoObl. bakrepuodaru. buocunrte3 Oenka. Bpoxxenwue.
Bakyons. Brxmtouenus. [Mammoumnwnii Habop xpomocoMm. JlumutouaHwiii Habop XpomocoM. ['eH.
I'enetnueckuii kox. I'enom. I'enotun. ['mapodunsHOCcTh. I'mapodobuocts. ['mukonus. ['mukokamukc.
I'mukonporennpl. I'pana. I'yanun. [enarypaums. Juccumuisiusa. JHK. [pixatensHbliit cyocrpar.
Krnerounoe neixanue. Kapuorutazma. Kara6onmusm. Kucnoponusiii sran. Komon. KomrieMeHTapHOCTD.
Kpucra. Jleiikonnactel. JInuzocoma. Jlunonporeuasl. JIokyc. MakpoasnemeHTsl. Matpukc. MatpuuHbli
CHHTE3. Metabonu3m. Mukporpyooukn. MukpoduiamenTsl. MUKpodsIeMeHTh.  MoHoMep.
Hykneonporeunsl. Hykneorun. Omnepon. Opranounbl. Ocmoc. Omneparop. Ilnactuabl. [luHOmMTOS3.
[Momumep. ITlomunentun. Ilentumnas cBsas3ws. I[lpokapuortsl. Pempeccop. Pubocomsr. PHK. CITH/I.
Crpoma. CtpykTypHble rensl. Tpancnsuus. Tpanckpunuus. Tpumer. Tunakoun. Tumun. @arouuros.
®epMeHTHI.  XJoporiacT. XpoMaTtuH. Xpomorwiact. Xpomocoma. llentpuonu. I{uromiazmaruueckas
memOpana.  Huro3mn.  Ypaumn. @DortocuHTe3.  XeMOCHHTE3.  DK3O0IHTO3. OHJOLUTO3.
DHJIOIIA3MAaTHYECKasl CETh. DYKapHOThl. Aapo. SAapeiko.

becnionoe pasmuoxkenue. BereratuBHoe pasMmHOxeHue. 3urorta. [lonoBoe pa3MHOMKEHHE.
[ToukoBanue. Anonto3. JKuzHeHHbId 1uKI kiaeTku. Cnepmaroszoun. Crnopa. Sineknetka. AMHUTO3.
Muto3. Meiio3. llentpomepa. Mutepdasza. Ilpodasza. Anadaza. Meradasza. Temodaza. BepereHo
nenenusi. busanent. I'eHepatuBHas TKaHb. ['OMoylOrMYHBIE XPOMOCOMBI. JBOWHOE OIJIOJOTBOPEHHE.
3aponsimeBbii  Memok. Konbptoramusi. Kpoccunrosep. Penykumonnoe penenue. CriepmaroreHes.
OBorenes. XKuznennsnii nuki. 'amerodur. Ciopodut. buorenernyeckuit 3akon. biactyna. biacromep.
OmnonorBopenue. OnHToreHes. BHyrpenHee  omnogorBopeHue. HapykxHoe — omiogoTBOpeHHE.
3aponpieBbie TUCTKU. Opranorenes. [laprenorenes. DmOpuonansHoe pa3BuTHe. [locTamOpuoHansHOe
passutue. dunorenes. Jkrogepma. JHToAepMa. Mesonepma.

Mexnpeamernble cBa3u. Heopranmyeckas xumus. XUMHUYECKHE 3JIEMEHTHI MEPUOJAUUYECKON
cucrembl J[.M.MenneneeBa. Monsl (kaTuoHBI U aHUOHBI). Boga u npyrue HeopraHUYECKHE BEIIECTBA,
CTpOEHME MOJIEKYJ U cBoicTBa. [luccouunanus 3nekTponuroB. Opranndeckas Xumusi. OCHOBHBIE TPYIIIIbI
opraHudeckux coenuHeHuid. bydepubie pactBopbl. ®Pusuka. Ocmortuueckoe aasneHue. Auddysus u
ocMmoc. boranuka. OcoOEHHOCTH CTpOEHMsSI KIJIETOK pacTeHHi. OTIuuMsi pacTeHUH OT JKUBOTHBIX.
3oomorusi. OCOGEHHOCTH CTPOEHUS KIETOK >KUBOTHBIX. OTIMYMS )KUBOTHBIX OT pacT€HUI U rpuboB

boranuka. OcoO0eHHOCTH CTPOEHUS M Pa3MHOXKEHHsS pacTeHuid. BereratnBHOe pa3MHOXKEHHE.
ITpuBuBku. Opranel pacTeHMH, UX cTpoeHHe U (QyHKuuH. CTpoeHHe LBETKa — OpraHa CEMEHHOIo
pasMHOXeHud. OmnbuieHue. 3oosorus. OcoOEHHOCTH  Pa3MHOMKEHHUS  JKUBOTHBIX  Pa3IUYHbIX
cucremMarnyeckux Tpynn. CrnocoObl OIUIOAOTBOPEHHS Yy >KMBOTHBIX. llocTaMOproHanIbHOE pa3BUTHE
HaceKoMbIX. [lukim pa3BuTHst 3eMHOBOAHBIX. AHaroMus. OCOOEHHOCTH SMOpPHUOHAIBHOTO Pa3BUTHS
YeJloBeKa

Pa3pen 3.Penrenue 3aga4 nmo reme «I'enernka»-11 yacos

3akpenieHue OCHOBHOI'O COEPKAHUSA TeM B X0/i¢ pelIeHUsI 0M0J0rMYeCKHX 3a/1a4:
1-2-3. He3zasucumoe Hacnedosanue npusHaKos
[Tpenmer, 3amaun U MeTOIbl FeHETUKH. OCHOBHBIE pa3/ieibl TEHETUKU. MeCTO T€HETUKH Cpeau
OMOJIOrMYeCcKUX HayK. 3HaUe€HUE FeHETHKHU B pa3paboTKe MpobsieM OXpaHbl MPUPOIbL, 3APABOOXPAHEHNUS,
MEJULIUHBI, CEJIbCKOT0 X03siCTBa. IIpakTnyeckoe 3HaueHNE TEHETUKH.

["Menaens — OCHOBOIOJIO)KHMK TE€HETHKH. MeToJ TeHETHYECKOTO aHalu3a, pa3padoTaHHBIH
I""Mennenem. ['enernueckas cumBomuka. [IpaBuiia 3anucu cxem CKpeluBaHusl.

HacnenoBanue mpu MOHOTHOPHIHOM CKpEIMBaHUU. JJOMHUHAHTHBIE U PEIIECCUBHBIE MPU3HAKH.
[TepBerit 3axkoH Menaens - 3aKk0H eAMHO00pa3us THOPUIOB TIEPBOTO TTOKOJIeHHs. BTopoit 3akoHn Mennens
- 3akoH pacmerieHus. IlpaBuno uuctoThl ramer. lLluTonmornueckue OCHOBBI pPaCHICIUIEHHS TpU
MOHOTHOPUIHOM CKpemrBaHuu. CTaTUCTUICCKUN XapaKTep pacIIeTUICHHUS.

[Tonsitue o renax u amnensx. @enorun u reHorun. ['omo3urora u rerepozurora. Pacuienienue
MIPU BO3BPATHOM M aHATM3UPYIOIIEM CKPEIIUBaHUH.



HacnenoBanue npu quruOpuaHoM ckpenuBanuu. HesaBucrumoe KOMOMHUPOBaHME HE3aBHCHMBIX
nap NMPU3HAKOB - TPeTHil 3akoH MeHpaens. [{uTomorndyeckre OCHOBBI HE3aBUCHMOTO KOMOWHHPOBAHUS
rap NpU3HAKOB.

4-5.  Bzaumooeiicmesue anneivHblX U HeallelbHbIX 2eHOB.

HacnenoBanue nmnpu B3aMMOJEUCTBUM  ajUIeNbHBIX TreHOB. JlomMuHupoBanue. HenosHoe
nomuHupoBanue. Konomuuposanue. CBepX10MMHUpOBaHHE. MHOKECTBEHHBIN aJlIEIU3M.

BsaumopeiictBue HeaymienbHbIX TreHOB. HoBooOpaszoBanus mnpu ckpemuBaHud. OcoOeHHOCTH
HAacJeJOBaHUS  KOJIMYECTBEHHbIX  Mpu3HakoB. KommmmenrtapHocts.  Onucra3.  [lonumepus.
MHOXECTBEHHOE J€UCTBUE TeHOB. lIpumepbl MHOXECTBEHHOTO JEUCTBUS TE€HOB. Bo3MmoxxHbIE
MEXaHU3MBbI 00BSICHEHUS 3TOTO sBJICHUS. [ €eHOTUI KaK 1eI0CTHAs HICTOPUUYECKHU CIIOKUBIIASACA CUCTEMA.

6-7.  XpomocomHas meopus HACIEOCMBEHHOCU.

SIBneHne CLEIEHHOrO0 HACleI0BaHUsI U OIPAaHUYEHHOCTh TPEThEro 3akoHa Menzens. 3HaueHue
pabot T.I'.MopraHa u ero mkoJyibl B U3y4eHHUH SIBJIICHUS CLEIICHHOTO HacienoBanus. Kpoccuurosep, ero
Ouosnoruueckoe 3HaueHue. [eHeTnueckue KapThl XpoMocoM. OCHOBHBIE IMOJOXKEHHUS XPOMOCOMHOMN
TEOpUU HacleACTBEHHOCTH. Bkiag mxonsl T.I.Moprana B pa3paboTKy XpOMOCOMHOWH TEOpHH
HAaCJIEACTBEHHOCTH.

8-9.  I'enemuxa noaa.

I'enetuka mnona. IlepBuyHblE KW BTOPUYHBIE IIOJIOBBIE MPU3HAKU. XPOMOCOMHAs TEOPUs
ompeaesieHUss nosia. ['OMOraMeTHelii U TeTEpPOraMeTHBIM MMoJ. THUmbl ompeaesieHus mnoyia. MexaHu3m
noaaepxkanus cooTHoueHus nosos 1:1. HacnegoBanue npu3HakoB, CLETVIEHHBIX C ITOJIOM.

10. 3axonomepHocmu U3MEeHYUBOCMU.

N3menunBoctsb. Knaccudukaiys n3MeHYMBOCTHU C MO3HUIIMNA COBPEMEHHOM re-HeTHUKH.

®denoTunyeckas (MOAU(PUKAIMOHHAS U OHTOTCHETHYECKas ) HK3MEHUYNBOCTh. HopMa peaknuu u ee
3aBUCHUMOCTh OT reHoTumna. CTaTHCTHYECKHE 3aKOHOMEPHOCTH MOIU(PUKAIMOHHON HW3MEHYMBOCTH;
BAapUALIMOHHBIN PSAJl ¥ BapUAIlMOHHAS KPUBas.

['eHoTunuueckas (KOMOMHATUBHAS U MYTAIlMOHHAs) U3MEHYMBOCTh. 3HAYCHHE KOMOWHATHBHOU
M3MEHYMBOCTH B OOBSICHEHWH OHBOJIOIMOHHBIX MPOIECCOB, CEIEKIMH OPraHM3MOB. MyTalMoHHas
W3MEHYUBOCTb, €€ BHUbl. MyTanuu, ux npuunHel. Knaccudukanus myranuil mo xapakTepy U3MEHEHUs
reHotumna (reHHbIe, XpOMOCOMHBIE, TEHOMHBIE, IIUTOIIa3MaTrudeckue). [locneacTBUs BIUSHUS MyTareHOB
Ha opraiusM. Mepsl 3alIMThl OKPYKAIOIIEH CpeJlbl OT 3arps3HEHUs MyTareHaMu. 3aKOH TOMOJIOTHYECKUX
PSAIOB B HaceACTBEHHOM n3MeHunBocTy. H.M.BaBuiioBa. DxcnepuMeHTaIbHOE MOTyYeHUEe MyTaIlHi.

11. I'enemuxa uenosexa

I'eneruka yenoBeka. YenoBeKk Kak 0ObEKT F€HETUUYECKUX HMCCeA0BaHUN. MeTo-abl u3yueHus
HACJIEICTBEHHOCTH 4YeNIOBEKa: T'eHeallOTUYeCKUl, OMM3HENOBBIA, IUTOTCHETUYECKUH, THOpHAN3aLUS
COMAaTUYECKUX KIIETOK.

HacnenctBenHbsie 0oONe3HHM, WX PpacHpOCTpaHEHHWE B MOMYISAIUAX 4YeloBeKa. Mepsl
npo(UIaKTUKU HACIEACTBEHHBIX 3a00JeBaHMI uenoBeKka. BpenHoe BIMSHHE alKOrojs, HUKOTHHA U
HapKOTUYECKHUX BEILECTB HAa HACJIEICTBEHHOCTh 4YeJOBEKa. MEIUKO-T€eHETUYECKOe KOHCYIbTUPOBAHHE.
Kpurtnka pacucTckux TeOpuil ¢ HO3ULUNA COBPEMEHHON N'€HETHUKH.

OcHoBHble _moHsaTus. [eneruka. [uOpumonoruueckuit wmeron. HacneacTBeHHOCTS.
N3menunBocTh. Asiens. AnbrepHaTuBHBIE Npu3Haku. ['eHotun. @enorun. I'ereposurora. I'omo3urora.
['ubpun. JlomuHaHTHBIN npu3HaK. PerieccuBHBIN MpU3HAK. AHATM3UPYIOIEe CKpemuBanue. Bo3BpaTHoe
ckpeuBanue. Jlurereposurora. IlomurnOpunHoe ckpemuBanue. KoMrnMeHTapHOe JeicTBUE T'€HOB.
onucras. [Tonmumepust. [TnerioTponus. MHOK€eCTBEHHBII aJJIeIn3M. KonomunupoBanue.
CepxnomunupoBanue. Henonnoe nomuunposanue. CuensieHHoe HacienoBaHue. ['pynmbl creruieHus.
Kpoccunrosep. KpoccoBepHble M HEKPOCCOBEpHBIE TaMeTbl. AyTOCOMBL. ['eTeporameTHsld ITOJ.
I'omoramerHelii moisi. CuelsieHHOE C MOJOM HacienoBaHue. DEHOTHNHMYECKas W3MEHUYUBOCTbD.
MonudukanronHas u3MeHYMBoCTh. Bapuanta. Bapuanuonusiii psa. Bapuanumonnas kpusas. Hopma
peakuuu. OHTOreHETHMYECKass W3MEHYMBOCTb. [ €HOTUIIMYEecKass WM3MEHUMBOCTb. MyTalmoHHas
n3MeHInBOCTb. MyTanuu. Mytarensl. ['eHHbie MmyTanuu. ['eHoMHBIE MyTani. XpOMOCOMHBIE MyTallUU.
KomOunatuBHass u3MeH4YMBOCTh. LluTorumasmarmyeckas u3MeHUYMBOCTh. CIIOHTaHHBIE MYTAllHH.
JletanbHble MyTanuy. 3aKOH TOMOJIOTHUECKUX PSAJIOB B HACTEICTBEHHON U3MEHUYUBOCTH.
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I'enetnka yenoBeka. HacnenctBenubie Oose3nn. AnbOuHM3M. brusHenoBwlii Meton. ['emodwums.
I'uOpuansanmsi COMaTUYECKHX KIETOK. MeEIUKO-TeHeTUYECKOe KOHCYIbTHpOBaHHe. [lonmmmakTummus.
[TonmynsiuMOHHBIN METOA.

MesknpeaMeTHble CBsI3U. Okosiorus. OxpaHa OpUpPOJbl OT BO3JACUCTBUS XO3AMCTBEHHOMU
NESATEILHOCTH 4eJoBeKa. Teopuss »HBONIONUU. 3HAYEHHWE HW3MEHUYMBOCTH B 3BoJonuu. Dusuka.
Honuszupytomniee u3iaydeHue, MOHATHE O J103€ U3Ty4YeHHs U Ouosiorumueckoi zammute. Xumus. OxpaHa
MPUPOJIBI OT BO3JIEUCTBHSI XUMHUUECKUX IPOU3BO/ICTB.

Heoprannueckas xumusa. OxpaHa NOpupoibl OT HEraTUBHOTO BO3JEHUCTBUS OTXOJOB XHMHUYECKUX
npousBojcTB. Dusuka. PentrenoBckoe uznyuenue. [loHsTHE O H03€ H3IMY4eHHS U OUOJIOTUYECKOM
3aluTe.

TPEBOBAHMUS K YMEHUSIM U HABBIKAM
Yuawueca oonscnvt 3namo:

OCHOBHBIE TTOHSITHUSA MOJICKy.HSIpHOfI 6I/IOJIOFI/II/I, OUTOJIOTUHN H I'CHCTHUKU,

AJNTOpUTMBI pelIeHUs 3a/1a4, He BXOSIINE B 00s13aTeNIbHbIII MUHUMYM 00pa3oBaHus (6a30Boro u
MOBBILIEHHOTO YPOBHS CII0KHOCTH);

Odopmnenwne 3amad vHa EquaoM ["ocyapcTBEHHOM 3K3aMeHe 10 OMOJIOTHH;

Yuawueca oonscnot ymems:

Pemate HecTaHnapTHbIE OHMOJIOTHYECKUE 33/1a4H, UCIIONIB3YS PA3IMUHbIE AITOPUTMBI PELICHHUS;

Pemiate pacuéTHble OMOJOrMUYECKHE 3ajjaudl C IPUMEHEHHE 3HAaHUM 110 XUMHU U MaTeMaTHKe;
YcraHaBiIMBaTh NPUYMHHO-CIIECTBEHHBIE CBSI3H, JIe1aTh 0000ILEH!s, TOMOJIHATh U CUCTEMAaTU3UPOBATh
IIOJIyYEHHBIC 3HAHUS,

[IpuMeHATH 3HaHUS B HOBBIX U U3MEHEHHBIX CUTyalUsX;

Pemate Ononoruyeckue 3a1a4u pa3HbIX YPOBHEH CIIOKHOCTH, COOTBETCTBYOIME TpeboBaHusM BY30B
€CTECTBEHHO-HAyYHOT'0 IPOpUIIs;

[Tonb30BaTbes pa3nMUHBIMU TOCOOUSMU, CIIPABOYHOM TuTepaTypoil, NHTEpHET-NCTOUHUKAMHU.

NHOOPMAIIMOHHOE OBECIIEYEHHE

Memoouueckue nocodous u 00noIHUmMENbHAA TUMeEPAmypa
Jlumepamypa 01a yuumeins.

bepxun6mut M.b., I'marones C.M., UBanosa H.I1., ®punman M.B., @ypanes B.A., Uyo B.B.
Metoauueckoe nocobue k yueOHuky “Oo0uias ouonorus” - M.: MUPOC, 2000. — 93c.
Myprasun .M. 3anaun u ynpaxsenus no obmeit ouonoruu. Ilocobue qns yuureneit. — M.:
IIpoceemenue, 1981. — 192c.
Bricoukas M.B. TpenupoBounsle 3agaun. Bonrorpan. Yunrens: 2005. 148c.
I'ynges B.I'. 3agaunuk no renetuke. M. Konoc1980.
Kyumenko B.C., [Taceunux B.B. buonorus. llkonsHast omummuana. ACT - Actpens. M.2002. 300c.
A.B. IlumenoB. Ypoku 6uosnoruu B 10 — 11 knaccax, pa3BépHyToe IIaHUpOBaHue (B 2 4acTIX. —
SApocnasis, - Akanemus paszsutus, 2006
[Tumenos A.B. Ypoku buonoruu. fApocnasns. Yuurens rona Poccun: 2003. 270c.

Y4yeOHMKM 1JI51 yUALIUXCH:
buonorus. Beeaenue B 6uonoruto. 5 kinacc. Meroaudeckoe nmocooue k yueonuky H.M. Conuna, A.A.

[TnemakoBa «buonorusi. BBenenue B 6uonoruto. 5 kinace»/B.H. Kupunenkosa, B.M. CuBormnazos. — M.:
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Jlumepamypa 0aa yuauguxcs.
I1.M BoponuH, JI.B. Beiconkas, I'.M. Ipmmmui u ap. buonorus (o6mas 6uonorus), yaeoHux aiast 10 — 11
KJIACCOB 00111€00pa30BaTEbHBIX YUPESKIACHHH; TpoUIbHBIN ypoBeHb; 1 yacTh . — M.; [IpocBemenue. -
2006.
I''M. Jpmvmun, O.B. Cabnuna, JI.B. Beiconkas, [1.M. Bopoaun. O01mias Onosiorus: NpakTUKyM JUIs
yuamuxcs 10 — 11 k1. o61meo6pazoBaTeNbHBIX YUPEXKISHUHN; TPODUIbHBINA YPOBEHb
SApeiruna B.H.buonorus mist noctynatouux B BY3e1. M. “Briciias mkona”1998. 475c¢.
baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. u ap. buonorus: bonbioil cipaBoYyHUK 1ist
IIKOJILHUKOB W TIOCTYITAOIINX B BY3bL. - M: Ipoda, 2004.10

Humepnem-pecypcot
http://www.eidos.ru — Diigoc-neHTp AUCTAaHIIMOHHOTO 00pa3oBaHuUs
http://www.km.ru/education - YueOHble MaTepraibl U clioBapu Ha caiite « Kupwint u Medoauii»
http://school-collection.edu.ru/catalog/search - Exunast komtekius mudpoBbIx 00pa30BaTeIbHbIX
pecypcoB
http://window.edu.ru/window/ - equHOe OKHO JT0CTyIIa K 00pa3oBaTeabHbIM pecypcaM MHTEepHeT 1o
ouosorum.
http://www.5ballov.ru/test - TecT 1yt aOUTYpHEHTOB IO BCEMY MIKOJIEHOMY KypCy OMOJIOTHH.
http://www.vspu.ac.ru/deold/bio/bio.htm - TenekoMMyHUKAIIMOHHBIC BUKTOPUHBI 10 OHOJIOTHH -
9KOJIOTMH Ha cepBepe BopoHexckoro yHuBepcHuTeTa.
http://chashnikil.narod.ru/uchutil45.htm - Karanor cchuiok Ha oOpa3oBaTenbHbIe pecypcbl HTepHeTa o
pazneny "buonorus".
http://ic.krasu.ru/pages/test/005.html -rectst mo Gxomorum.
http://www.kokch.kts.ru/cdo/ - tectupoBanue On-line mo Guosoruu s yqanuxcs 5-11kmaccos.

. Jlpyrue uHTepHeT- pecypchl HA YCMOTPEHHUE YUUTENS U 00yUarouxcs

Pecypcol oucmanyuonnozo odyuenun
http://www.informika.ru/- oGy4aronmx nporpamMm 1mo OHOJIOTUH U XUMHH.
http://www.ballov.net/login.php - TecThl Ha cTpaHuIe 3eKTpOHHOTO AHEBHKKA ballov.net(aBropckue

pecypcbl)
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YUYEBHO-TEMATHYECKHH ILJTAH

IIpumepHbie GpopMbl

Nen Koa- HAeITeJbHOCTH 110 KAPTOTEKe
n Tema BO Bup pesitenbHocTH y4eOHBIX (pOpPM U BHIOB Buja xontposs Hara
4acoB yueOHOM padoThI
BBengenmne- 2 4
1 Benenue B npeamer 1 [uarnoctrka ypoBHs nmapameTrpoB | TecTupoBaHue — quarHoctuka | CocTaBieHHE MaTpHUIIbI
y4e0HOro ycrexa yaeHuKa YPOBHS TApaMETPOB YIEOHOTO | YIeOHOTO ycIiexa yIeHHKa
ycrexa y4eHHKa
2 Pemenne 3anau nmo remMe «OCHOBHBIE 1 [IpakTHKyM MO peLIeHUI0 TectupoBanue
cBoiicTBa kuBoro. CucreMHuas JIOTUYECKHX 3a]1a4 (3amanus tauma A-1, B-1,
OpraHU3aLHNsl )KU3HID) B-6, B-7, C-2)
Pa3nen |. Mosekynasipaasi 6uosiorusi - 6 4
3 Pewenne 3anau no teme: «XUMHUYECKUI 1 IIpakTHKyM 10 peLIEHUIO TectupoBanue
cocTaB KiIeTkd. Heopranuueckue JIOTUYECKUX U TBOPUYECKHUX 3a7a4 (3amanus tuna A-3, B-1,
BELLECTBA» B-6, B-7, C-2)
4 Pewenne 3anau no teme: «XUMHUYECKUI 1 IIpakTHKyM 10 peLIEHUIO TectupoBanue
KJIETKU. YTJIEBOAbI. JIMTHUIBD. JIOTUYECKHX 3aJ1a4 (3aganus tuna A-3, B-1,
B-6, B-7, C-2)
5 Pewienue 3anay no teme: «XUMUYECKUI 1 [IpakTUKyM 110 pELICHUIO TectupoBanue
cocTtaB kneTku. benkmy. JIOTUYECKHX 3aJ1a4 M 3a71a4 110 (3amanus tumna A-3, B-1,
AITOPUTMY B-6, B-7, C-2)
pelieHne 3aaa4d
6 Pewienue 3anay no teme: «XUMHUUECKUI 1 [IpakTUKyM 10 pELICHUIO TectupoBanue
cocTaB KIeTku. HykenHOBBIE KUCIIOTHI. JIOTUYECKHX 3a/1a4 (3amanms tuna A-3, B-1,
ATO» B-6, B-7, C-2)
COCTaBJIEHHE KpPOCCBOPJIa
7 Pemenne 3amau mo reme: «XUMUYECKAN 1 IIpakTHkyM pemeHus TBOpueckux | Pemenue 3amay Ha: Pemenwne 3amau

COCTaB KJICTKH. HYKJ'IePIHOBLIG KHUCJIOTBI.

ATDOx»

3aa4 ¥ 3a1a4 1o aJirOpuTMy

-camokonupoBanue JHK,
-HaXO0KJICHUE KOJIMUECTBA
MIPOLIEHTHOT'O COAEPKAHUS
HykieotunoB B 1enu JHK,
-Haxoxaenue jiuael JJHK 1o
HW3BECTHOM OTHOCHUTECIIHHOM
MouekyssgpHoi macce JIHK u
OJTHOTO W3 HYKJICOTHJIOB.

(3amanus tuma A-3, B-1,
B-6, B-7, C-2, C-5)
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- COCTaBJICHHUC 3aaa4 I10 TEMC
«HYI(J'ICI/IHOBLIC KHCJIIOTBD)

KJICTOK»

JJOTHYCCKHUX 3aa4 U 3aJa4 I10

8 TecTupoBanue 1o paszzeny: IIpoBepka 3HaHUI, YMEHHUI U HABBIKOB MOIYYEHHBIX IIPU U3YYEHUU TeMbl: «PelleHue 3a1a4 no
«MornekysipHast OMOJIOTHS MOJIEKYJISIPHOH OMOJIOTHMY COOTBETCTBYIOIIMX TPEOOBAHHUSM NOATOTOBKH YPOBHS BBIITYCKHHUKOB.
Paznen |l. Hutonorus - 13 4
9 Pemenue 3amau no teme: «Llutomorus kak [IpakTUKyM [0 pELICHUIO TectupoBanue
Hayka. Kietounas reopusi» JIOTHYECKUX 3a7a4 (3amamusa THma A-2, A-
27, B-1, B-6, B-7, C-2
10 | Pemenue 3amau no teme: « CtpoeHue [IpakTHKyM MO0 peLeHUI0 TectupoBanue
KIICTKH B €€ OpTaHOHIBI) JIOTHYECKHUX M TBOPUECCKUX 3a7ad (3amanus THma A-2,A-3,
A -27,A-32, B-1, B-6, B-
7, C-1, C-2)
11 | Pemenue 3amad no teme: «DoTocuHTE3) [IpakTUKyM 110 pELICHUIO TectupoBanue
JIOTMYECKHX 3a/a4 (3amanusa THma A-3, A-
28, B-1, B-6, B-7, C-1, C-
2)
12 | Pemenue 3amad mo teme: [IpakTHKyM 0 pemeHUI0 TectupoBanue
«OHepreTnyecKuii 0OMeH» JIOTUYECKHUX 3a]a4 U 3a/1a4 1o (3amanns Tuma A-28, B-
aJTOPUTMY 1, B-6, B-7, C-1, C-2)
13- | Pemenue 3agau no teme: «buocunTes IIpakTHKyM 10 peLIEHUIO Pemenune 3anay Ha TectupoBanue
14- | Oenxa» JIOTUYECKHUX, TBOPUECKUX 33729 U camoxormpoBanue JJHK, (3amanusa Tuma A-3, A-
15 3a/1a4 10 aJrOPUTMY KOJMPOBaHKUE OCIIKOB, 27, A-28, B-1, B-6, B-7,
nexoauposanue monekyn JIHK. | C-1, C-2, C-5)
Omnpe/eneHne aMHHOKHCIIOT 110
reHetuueckomy kony JJHK.
Ormpeaenenne aMUHOKHUCIIOT TI0
T€HETUYECKOMY KOy
n-PHK.
Cocrasnenue u-PHK 1o
¢parmenty JHK.
Omnpenenenre aHTUKOOHA T-
PHK 1 aMMHOKHUCIOTHI 110
kogony u-PHK.
3agaun Ha HAXOXKJICHHUE
KOJIMUYECTBA HYKJIEOTHIOB B
JHK, AK B monunenTtume.
16 | Pemenue 3amad o Teme: « THITBI geTeHUs IIpakTHKyM 10 peLIEHUIO TectupoBanue

(3amanusa Tumna A-4, A-
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aNTOPUTMY 27, A-29, B-1, B-6, B-7,
C-1,C-2)

17 | Pemenne 3amad o teMe: «becmooe u 1 [IpakTHKyM 10 pemeHHI0 TectupoBanme

MOJIOBOE Pa3MHOKECHUE» JIOTUYECKHX 3a/1a4 (3amanus THma A-6, A-
29, B-1, B-6, B-7, C-1, C-
2)

18 | Permrenue 3amad 1o teme: 1 [IpakTHKyM 1O pemeHNIo TectupoBanme
«HIUBUIyaIbHOE PAa3BUTHE JIOTUYECKHX 3a/1a4 (3amanus Tuma A-6, A-
OpTraHU3MOBY 29, B-1, B-6, B-7, C-1, C-

2)
19 | TecrtupoBanue 1o pasaeny «lluronorusy 1 [IpoBepka 3HaHUI, yMEHUI 1 HABBIKOB MOJYYCHHBIX TIPU U3yUeHUH TeMbI: «Pelenue 3amay mo
IIUTOJIOTHIY COOTBETCTBYIOIIUX TPESOOBAHUSIM MOATOTOBKY YPOBHS BBIITYCKHUKOB,
Pa3nen |ll. 'enetuka - 13 4

20- | Pemenwne 3amad mo [IpakT | Pemenue u coctapnenne 3aaad Ha MOHOTHOpHIHOE CKpemuBanue. OnpeneneHue TectupoBanue

21- | Teme: «He3aBucumoe WKyM | BEpOSITHOCTH IOSIBJICHUS ITOTOMCTBA C 3aJJaHHBIMH Npu3HaKkaMu. OnpeneeHne KoJInIeCcTBa (3amanus THna

22 HaCJIEIOBaHUE o MIOTOMKOB C 33JaHHBIMU MTPU3HAKAMH. A-7, A-8, A-9,
MIPU3HAKOB) pemier | OnpeneneHue KOTMIECTBA (PEHOTUIIOB U TEHOTUIIOB TIOTOMKOB. A-30, B-1, B-6,

15130) Pemenne oOpaTHBIX 3a71a4 HA MOHOTHOPHUIHOE CKpEIIMBaHUE. B-7, C-6)
morny | Perenue 3a7a4 Ha MPOMEKYTOYHOE HACEIOBAHNE ITPU3HAKOB. perieHue
eckux, | Pemenue 3amad Ha onpeneneHrne JOMUHAHTHOCTH U PEIIECCHBHOCTH MpHU3HaKa. Pemenne 3aa4 | TeHEeTUIECKIX
TBOpYE | HA HETIOJIHOE JAOMHUHHUPOBAHHE W KOJIOMUHHpPOBaHKE. PemeHne u cocTaBlieHUE 3a/1a4 Ha 3amaq
CKUX JUTUOPUTHOE CKPEIMBAHUE Ha BBIACHEHHE T€HOTHUIIA 0COOCH, OIpeIe]ICHUE TeHOTUIIA
3aJlay | OpraHMW3Ma MO COOTHOIICHHIO (DEHOTHITMYECKUX KJIACCOB B IIOTOMCTBE, Ha OMpEC/ICHUE
u BEPOATHOCTH TIOSIBIICHUS IIOTOMCTBA C aHAIM3UPYEMBIMU ITPHU3HAKAMHU.
3amad | Pemenwne 3ampad Ha TOTUTHOPUAHOE CKpelMBaHue. Penenne 3a1au Ha HAX0XKICHUE
1o BEPOSTHOCTHU TOSIBJICHHUS IIOTOMKOB C OIPEJICIICHHBIMU TIPU3HAKAMH.,
anrop | OrmpeneneHre KOIMYeCTBa TeHOTHUIIOB M JEHOTHITIOB TIOTOMKOB.
UTMY
23- | Pemenue 3ama4 o Teme: 2 [IpakTHKyM MO pereHUo Pemenue 3amay Ha Bce THUIBI TectupoBanue
24 «B3anMoieficTBHE T€HOBY JIOTMYECKUX, TBOPUECKUX 3a/1a4 U B3aMMOJICHCTBUS HeAJUICNbHBIX | (3aganus Tumna A-7, A-8,
3a/1a4 M0 aAJITOPUTMY TeHOB (KOMILJIEMEHTAPHOCTb, A-9, A-30, B-1, B-6, B-7,
SIIHCTA3, MOJTUMEPHOE C-6)
JICHCTBUE TSHOB) pelIeHNEe TeHETHUECKUX
3a/1a4y
25- | Pemenwue 3amau mmo teme: 2 [IpakTHKyM 10 pEemeHUI0 Pemenwne 3ana4d Ha cueruienHoe | TectupoBaHue
26 «XpoMOCOMHasi TEOPUs JIOTMYECKUX, TBOPUECKUX 3a/1a4 U HaclIeJOBaHUE, BEISICHCHHC (3amanus Tuma A-7, A-8,

HaACJICACTBCHHOCTN»

3a]1a4 10 aJrOpPUTMY

T€HOTHIIOB 0COOEH U
ompezieNieHHe BEPOSTHOCTH

A-9, A-30, B-1, B-6, B-7,
C-6) pemienue
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POXKJIEHUS TOTOMCTBA C
aHATH3UPYEMBIMHU
MpU3HAKAMH.

Pemenue 3amay, B KOTOPBIX

paccMaTpuBaACTCA CHCIIIICHHOC
" HC3aBHCHMOC HACJICAOBAaHUC.
Pemienue 3aga4 Ha HEMIOJIHOE

CILCIUICHUEC T'CHOB, Ha
COCTAaBJICHHUEC CXCM
KPOCCHUHI'OBEPA.

T'CHCTUYCCKUX 3ada4

27- | Pemenue 3amad mmo Teme: [IpakTuky™m 1o penieHuro Pemrenue 3amay Ha TectupoBanue
28 | «I'enernka moa» JIOTUYIECKHUX, TBOPUECKUX 33729 U Hacje10BaHUE I€HOB, (3amanusa Tma A-7, A-8,
3a/1a4 1o alrOpUTMY JIOKAJIM30BaHHBIX B A-9, A-30, B-1, B-6, B-7,
X-xpomocome. C-6)
Pemenue pelIeHne TeHETUYECKUX
3a7a4 Ha CICIICHUE C 3a7a4
Y- XxpoMocoMoii.
Pemenue 3amay Ha
HACJIEJOBaHNE JIBYX
MPU3HAKOB CIIETUICHHBIX C
M0JIOM
29 | Pemenue 3ama4 o Teme: IIpakTHKyM 10 peHIEHUIO Pewmenne 3anay Ha TectupoBanue
«3aKOHOMEPHOCTH H3MEHUYMBOCTI JIOTUYECKHX, TBOPUECKUX 33714 U oTpezieNieHNe TUTIA U BUA (3amanusa Tma A-7, A-9,
3aJa4 [0 aJrOpUTMY MyTalui. A-30, B-1, B-6, B-7, C-6) ,
pelieHne TeHEeTHIECKUX
3a7a4
30 | Pemenue 3agau no teme: «I eHeTHKA [IpakTHKyM 10 pemeHuIo Omnpenenenne TIa TectupoBanue
YeJIOBEKAY JIOTMYECKUX, TBOPUECKUX 3a/1a4 U HaCJIeJIOBaHUS ITPU3HAKA C (3amanus Tuma A-7, A-8,
3a/1a4 1O aJrOpUTMy TMOMOIIIBIO0 aHAJIN3a A-9, A-30, B-1, B-6, B-7,
POIOCIOBHOIA. C-6)
pelieHne TeHeTUIECKUX
3a7a4
31 | TectupoBanue 1o Kypcy «Perienue [IpoBepka 3HaHM, yMEHUI 1 HABBIKOB TOJTYYCHHBIX TIPY U3yYEHUH JIEKTHBHOTO Kypca «Perenne
OHOJIOTHYECKHX 33J1a4 B XOJI¢ IMIOATOTOBKHU OMOJIOTMUYECKHX 3371a4 B X0J1¢ MOAroTOBKH K EI' D%
K EIDO»
32- | AHanu3 TeCTHpPOBAHUS
33
34 | BakmaroueHue
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