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INOACHUTEJIBHASA 3AIIMCKA

[Ipennaraemelii kypc pacuutan 34 daca (1 4ac B HEJENI0), oH noddepaicusaem u yenyoasem 6azosvie sHAHUs No OuoIo2uU U
Hanpasien Ha opmuposanue u pazeumue OCHOBHbIX YUeOHbIX KOMNEeMeHYUll 8 X00e peuleHus OUOI02UYeCKUX 3a0ad.
Craryc J0KYMEHTa
[Iporpamma (hakynbpTaTHBa 10 OMOJIOTHH COCTABIIEHA HA OCHOBE HOPMATHUBHBIX JJOKYMEHTOB:
1)enepanpHoro 6azucHOro yuyeOHOTo 1iaHa Jjs o0pa3oBaTeabHbIX yupexaeHnun Poccuiickoit denepanuun
2) ®enepanbHbIi TOCYJapCTBEHHBIN CTaHAAPT OCHOBHOT'O O0ILEro 00pa3oBaHus, yTBEPXK/IEH MpUKa3oM MuHHCTEpCTBAa 00pa30BaHUs U
Hayku Poccuiickoit ®enepanuu ot 17 nexadbps 2010 r. Ne 1897.
3) 3akon Poccwuiickoit @eneparnuu «O06 oOpasoBaHum» (CTaThs 7).

Konuenuus _npozpammsl _Kypca  3aKioyaeTcss B TOM, uTo €€ pa3paboTka cBs3aHa C  pa3pabOTKON CHCTEMBI
CHeIMaIu3UPOBAHHON MOATOTOBKH B CTapIIMX KJIacCax M HaIpaBjieHa Ha PEaTu3alfi0 JIMYHOCTHO - OPUEHTUPOBAHHOTO Tpoliecca, Mpu
KOTOPOM MaKCHUMAaJIbHO YUUTBHIBAIOTCS HHTEPECHI, CKIOHHOCTHU, U CIIOCOOHOCTH CTapiieKiIacCHUKOB. OCHOBHOM aKIEHT Kypca CTaBHUTCA
HE Ha TMPUOPUTETE COJCPKAHMS, a Ha MPUOPUTETE OCBOCHUS YUAIIUMHUCS CIIOCOOOB ACHCTBUMA, HE HAHOCS YIIEpO caMOMy COJIEpKaHUIO,
T.€. Pa3BUTHUIO MPEIMETHBIX U MEKIIPEAMETHBIX KOMIIETEHIUH, YTO HAXOAUT OTPAKEHHUE B KOHTPOJIbHO-U3MEPUTENBHBIX MaTepuaiax
EI'3. Kypc TecHO cBsizaH ¢ ypokaMu oOIeld OHOJIOTUM U COOTBETCTBYET TpeOoBaHUSM [ OCymapCTBEHHOIO CTaHIapTa.

AKmyanbHocmp yMEHUS pellaTh 3a/ladyd 10 OMOJIOTUM BO3pacTaeT B CBs3W ¢ BBeAeHweM EI'D mo Ouonoruu, a Takxke c
T€M, YTO HEOOXOJIMMO MPUMEHSTh 3HAHUA Ha TpakTuke. Kypc TecHO cBsf3aH ¢ ypokamu OOIIei OHOJIOTMM U COOTBETCTBYET
TpeboBaHusIM ['OCyZapCcTBEHHOTO CTaHapTA.

Pemenne 3amau mo OMONOrMM JaeT BO3MOMKHOCTH JIydllle I[O3HaTh (yHAaMEHTalbHbIE OOIEOHOIOTHUYECKUE MOHSTHS,
OTpaXkarolllue CTPOeHHE U (PYHKIIMOHUPOBAHHE OMOJIOTHYECKHX CUCTEM Ha BCEX YPOBHSX OPraHM3AIMH KU3HH.

Pemenune 3amau mo OMONOrMM MO3BOJISIET TakXkKe YrayOUTh W 3aKpenuTh 3HAHUS 1O pasjenaMm  obmieid OuoJyioruu.
OrpoMHYI0 Ba)XHOCTb B HEMPEPHIBHOM 00pa30BaHWU MPUOOPETAIOT BOMPOCHI CAMOCTOSTENHHOW pabOThl yyaluxcs, yMEHUE
MBICITUTh CaMOCTOSITETLHO WM HaxoauTh perieHue. CO3Mar0TCs YCIOBUS JUISI WHIUBUAYATBHOW M TPYNIOBOH (OPM JeSATCIbHOCTH
yuamnuxcs. Takoe couetaHue JBYX GOpM OpraHU3aIllMU CaMOCTOSITENIbHON paboThl Ha ypoKaxX AaKTUBHU3HPYET CIA0BIX ydalluxcs |
JTAeT BO3MOXHOCTh JU(GEepeHIIMpOBaTh MOMOIIb, CTIOCOOCTBYET BOCIUTAHUIO B3aMMOIIOMOIIM M KOJUIeKTHBU3Ma. CO3MaeT Takke
yCIOBUSL JUIsl OOyYeHHs Y4YalllUXCs CaMOKOHTPOIO M CaMOOIICHKE. JTO (OpMUPYET TBOPUECKOE OTHOUICHHE K TPYAYy BaKHOE s
YeyoBeKa JII000M mpodeccuu U SBISETCS BaXXHBIM YCJIOBHEM YCIEIIHOTO, KAYECTBEHHOTO BBIMOJTHEHUS UM CBOMX OOS3aHHOCTEH.

Ocobennocmamu npozpammsl Kypca siBISIETCS TeCHasi CBA3b €ro COJEepKaHUs C ypOKaMu o0Iel OHWOJIOTUM U COOTBETCTBHE
TpeboBanusiM ['ocymapcTBenHoro cranmaprta. [lombop maTtepuanoB s 3aHATUA OCYIIECTBIISIETCS Ha OCHOBE KOMIIETEHTHOCTHO -
OPUEHTHUPOBAHHBIX 3a/IaHUM, HAMPABICHHBIX HAa  pa3BUTHE TPEX YpPOBHEH OOYYEHHOCTH: PENPOAYKTUBHOTO, MPUKIAJAHOTO U
TBOPUYECKOTO.




Ilenvio Kypca asnsaemca:
e ConeiicTBoBaTh (OPMHPOBAHHUIO MTPOYHBIX 3HAHUK 10 OOIIEH OWOJOTHMH, YMEHUN W HABBIKOB PEIICHUS 3a7a4 Ui CAA4d
EID.
¢ O000IINTH, CUCTEMAaTU3UPOBATh, PACITUPUTH U YTIYOUTh 3HAHHS YUAIIMXCS CPOPMUPOBATH/AKTYATHM3UPOBATh HABBIKH PEIICHUS
OMOJIOTUYECKHUX 3a7a4 Pa3IMYHBIX THIIOB.
e JlaTh VUECHHKY BO3MOKHOCTbL PEAIN30BaTh CBOM MHTEJIEKTYAJbHbIE M TBOPYECKHE CIOCOOHOCTH, MMEIOIIMECS 3HAHUSI U YMEHHUS
B APYIUX 00JACTAX AEITEILHOCTH IIPY BBITOJHEHUU MPOEKTHON PabOTEIL.
e J[aTh yUeHHKY BO3MOKHOCTb OIIEHUTh CBOM CKJIOHHOCTH U UHTEPECHI K JAHHOU 00JIacTU 3HAHUS
3adauu:
1.®opmMupoBaTh CUCTEMY 3HAHHUH MO TJIABHBIM TEOPETUUYECKUM 3aKOHAM OMOJIOTHH.
2.CoBepIlIeHCTBOBATh YMEHUE PelliaTh OMOJIOTMYECKUE 3aa4u PEPOIyKTUBHOTO , IPUKIIATHOTO U TBOPUYECKOTO XapaKTepa
3.Pa3BuBaTh KIIOUEBHIC KOMIIETECHITUH : YI€OHO - TO3HABATEIbHBIC, HH()DOPMAIIMOHHBIC , KOMMYHUKATHBHEIC ,COIIMAIILHBIC.
4.Pa3BuBaTh OMOJOTHYECKYIO UHTYUIIMIO, BEIPAOOTATh OMPEIEICHHYIO0 TEXHUKY, YTOOBI OBICTPO CHPABUTCS C MPEATI0KEHHBIMU
9K3aMEHAIlMOHHBIMHU 3aJaHUSIMU.
bnazooapa akyremamuenomy Kypcy no ouonozuu eblnonaHsaemcs HeCKOJIbKO QYHKUUiL:

1.  TlomnmepxuBaercss u3ydeHne OWOJIOTHMHM Ha 3aJaHHOM cCTaHnapTHOM ypoBHe. Kypc «PemeHune OHOIOTHYECKHX 3a1auy»
MIOMOTAET 3aKPENUTh U YriIyOUTh YPOBEHb 3HAHUH 110 OMOJOTMH, IPUMEHHUTH 3TU 3HAHUS ITyTEM pelieHus: ONOJIOTMUECKUX 3a1au.
2. OcyuecTBisieTcsl JUYHOCTHO-OPUEHTHUPOBAHHBIM MOJAX0J B 00ydeHMH. TO ecTb YUMTBHIBAIOTCS WHJMBUIYyaJIbHbIE

CKIIOHHOCTH M CLIOCOOHOCTH yqamuxcsa U CO3Aat0TCA YCIIOBUSA JJIL O6y‘leHI/I$I HNX B COOTBETCTBHH C HpO(I)eCCI/IOHaJ'IBHLIMI/I HHTCpECAMU.

ITnanupyemoiit pesyiomam
B pesynomame npoxosrcoenus npozpammvl Kypca 00yuaruiuecs 00ax4CHbL:
e lcrnosnb3oBarh oOuIMe MpHeMbl pabOThl ¢ TECTOBBIMU 33JaHUSMHU Pa3IMYHOM CIOXKHOCTH, OPUEHTUPOBATHCA B MPOrPaMMHOM
MaTepuale, yMeTb 4eTKO (OpMyJIMpOBaTh CBOM MBICIH
e VYMeTh IpaBUIBHO PacHpeeiaTh BPEMs MPHU BHIMOIHEHUH TECTOBBIX padoT.
e (OO0o0OuaTh ¥ MPUMEHSTH 3HAHUSI O KJIETOYHO-OPraHU3MEHHOM YPOBHE OpraHU3alluy KU3HU.
e (O0600marh ¥ IPUMEHATh 3HAHUS O MHOI000pa3uy OPraHU3MOB .
e (CormnocTaByIATh OCOOEHHOCTH CTPOCHUS U (YHKIIMOHUPOBAHUS OPraHU3MOB Pa3HBIX 11APCTB.
[ ]
[ ]
[ ]

CormnocTaBisaTh OMOJIOTHYECKHE OOBEKTHI, IPOIIECCHI ,SIBICHUS, TIPOSBIISIONINXCSI HA BCEX YPOBHSIX OpPraHU3aIluU KU3HU.
VYcraHaBmuBaTh MOCIEI0BATEIHHOCTh OMOJIOTHYECKHUX O0BEKTOB, MTPOIIECCOB, SBJICHUM.
[TpuMeHsTh OMONOTHYECKNE 3HAHUS B MPAKTUYECKUX CUTYAIUSAX (IPAKTUKO-OPUEHTHPOBAHHOE 3aJaHHE).



PaboTathb ¢ TEKCTOM MJIM PUCYHKOM.
0O06001aTh ¥ TPUMEHSTH 3HAHUS B HOBOW CHUTYaI[UH.
Pemath 3a1auu o UTONIOTUU 6A30BOTO YPOBHSI M MOBBIIIEHHOTO HA TPUMEHEHUE 3HAHUIN B HOBOM CHTYAaIIHH.
Pemate 3amaum mo reHeTHKe 0a30BOT0 YPOBHSI M MOBBIIEHHOTO HA MIPUMEHEHUE 3HAHUN B HOBOW CUTYAIIHH.
e Pemarh 3aauu  MOJICKYJISIPHOUM OMOJOTHH 0a30BOTO YPOBHS U MOBBIIICHHOTO HA MPUMEHEHHE 3HAHUH B HOBOW CHUTYAIIMH.
Cmpykmypa npozpammst. Kypc onupaercst Ha 3HaHUs, TTOJTYYSHHBIC ITPU U3ydeHun Kypca ouonoruu 10 kimacca. Coneprxkanue
MporpamMMbl BKJIFOUAET 3 OCHOBHBIC pa3jielia; pelIeHUe 3a7ad [0 MOJISKYJISIPHOW OMOJIOTHY, pellieHne 3aJ1ad 10 IIUTOJIOTHH, PEelIeHNe

3aJ1a4 10 TeHETUKE, JaHHbIC Pa3/Ielibl ISATCS Ha TEMBI, U KaXas TeMa (aKkyJIbTaTUBHOTO Kypca SBIISETCS MPOJIOHKEHUEM Kypca
ouonorur. OCHOBHOM TUII 3aHATHH - TPakTUKyM. )1t HanboJee yCIeHoro YCBOSHUS MaTepralia IUIaHUPYIOTCS pa3TUIHbIE (OPMBI
paboTHI ¢ yUaluMHUCS: pa3HOO0pa3Hbie (POPMBI padOTHI ¢ TEKCTOM, TECTaMH, BHITIOJTHEHUE TBOPYCCKHX 3aMaHui. Ha kaxaoMm 3aHATHH
y4aIuMcsi peKOMEHIYETCs CepHsl 3aJIaHUi, YaCTh KOTOPHIX BBIIMOIHSIETCS B KJIaCCE, @ 4aCTh - JIOMa CaMOCTOATENbHO. JlJis
MIPOMEXYTOUHOTO KOHTpOIIsA- 3 TectupoBanus B popme EI'D, 1 UTOroBOro KOHTpoIsi— 3aueT no Kypey «Perienne 6nomorunyeckmx
3ana4 B xone noaroroBku kK EI'Dy». Kypc peannsyer KOMIETEHTHOCTHBIN, 1€ATE€ILHOCTHBIM U UHAUBUIYATbHBIN MOAX01 K 00Y4YEHHUIO.
JlesITensHOCTHBIN MOAXO0/1 peaiu3yeTcsl B Mpoliecce MPOBEACHHS CAMOCTOATEIbHBIX U MPAKTUYECKUX PAOOT C YUAlTUMUCS, COCTABIISIET
OCHOBY Kypca. [lesTeNnbHOCTh YUUTENS CBOJUTCS B OCHOBHOM K KOHCYJIbTUPOBAHMIO YUAIIUXCsl, aHAIHU3Y U pa3dopy Hanboiee
MPOOJIEMHBIX BOMPOCOB U TeM. MHIuBHyanu3aius oOyueHus: JOCTUTAETCS 3a CYET UCIIOB30BaHUS B TIPOIIECCe 00yUSHHS
neoazocutecKou mexHoI02UU JTUYHOCMHO-0PUEHMUPOB8aHH020 obpazoeanus « UCY /[y (MHANBUTYabHBINA CTUIIH YIEOHOU EATETLHOCTH).
B noarotoBke u MpoBeIeHUU YPOKOB JAHHOTO Kypca UCHOIb3YETCSl MexHOoI02Usl 300posbecoepearoue2o 00yueHus u
socnumanusl: CO3JJaHNe TICUXOJIOTMYECKOT0 KOM(POPTa, CAHUTAPHO-TUTUEHUYECKUX YCIIOBUM, TBUTATEIIBHOW aKTUBHOCTH U IPYTUX
KpUTEPHUEB, KOTOPHIE BIUSAIOT HA YCIEITHOCTh B O0yUYEHHUH.
Dopmoit omuémuocmu no U3y4eHu0 0AHH020 Kypca Modxcem Ovlmb:
e CocraByieHHEe OMOJOTHYECKUX 3aJ]1a4, KPOCCBOPOB, CO3/IaHUE MIPE3CHTAINM, 10 TemaM (aKyJIbTaTUBHOTO Kypca;
¢ 3a4éT 1O pelIeHuIo 3a/1a4 0a30BOTr0 YPOBHSI U MOBBILIEHHOTO ;

° KonTtponbHas paboTta no pemieHuto 3aaay no marepuanam Enunoro I'ocynapcTBenHoro sk3amena rno 6uosnoruu 2023 roga
e TecroBble 3a71aHKs 110 pelIeHUIO 334a4 1o MaTepuaiaMm Enunoro 'ocynapcTBeHHOro sk3amena o ouosoruu 2023 roaa.

COAEPXAHHUE KYPCA



BBenenue — 2 yaca
1.  Bseoenue 6 npeomem

Pecypchl yueOHOTO ycniexa: 00y4eHHOCTh, MOTHBAIIHS, TAMATh, BHUMaHUE, MOIATbHOCTb, MBIIIUICHHE, ICITEILHOCTb.
KoHTpoJb, CaMOKOHTPOJIB.
MoTuBanus Ha ycnex: MaTpuila MHAUBUAYAIbHOTO yClexa, MHANBUIyalIbHAs POTpaMMa pa3BUTHUS 001ey4eOHbIX HABBIKOB.
2.  Pewenue 3a0au no meme
«OcHosHule ceoticmea sHcusozo. CucmemHas opeaHuzayus HeusHuy-1 vac

3akpenJieHue OCHOBHOI'O CO/lePKaHUs TeM B X0/ie pelieHusi 0M0J0rnYecKuX 3a1a4:

buonorust - Hayka 0 XHU3HM U ee 3akoHOMepHocTsaX. [Ipeamer, 3amaun, MeTonsl U 3HaueHUe Ouonoruu. CBs3b OUONOrHU C
JIPYTMMH HayKaMH, €€ MECTO B CHCTEME €CTECTBEHHOHAyUHBIX W OMOJOTMYECKMX AUCLUMILIMH. buonorus B cucreme KyapTypsl. MecTo
Ouonoruu B JOpMUPOBAHUU HAYYHOT'O MUPOBO33PEHUS U HAYYHON KapTHHBI MUPA.

OcHoBHbIE NMPU3HAKKU KUBOTo. OmpenencHue MOHATHS «OKU3Hb». bronornueckas ¢opma CylecTBOBaHUS MAaT€pUU. Y POBHU
OpraHu3alMK )KUBOW MAaTEPUU U IPUHIUIBI UX BbIICIICHHUS.

OcHoBuble nonsTusg. buonorus. XuzHp. OCHOBHBIE NPU3HAKU JKUBOTO. YPOBHM OpPraHM3allMM >KMBOW Marepuu. MeTozsl
n3zydenus B 6uonoruu. Knerka. Tkanp. Opran. Opranusm. [lonynsnus u Bua. buoreonenos. buocgepa

Pa3nes 1. Pemmienne 3ana4 no reme «MoJiekyJisipHas 0uoJ10rusi»-6 yacos

3akpenjieHue OCHOBHOI'O COAEP:KAHUS T€M B X0/€ PelleHHus OHO0J0rMYeCKHX 3a1a4:
1. Xumuueckuii cocmag knemxu. Heopeanuueckue sewjecmsa.

XUMHYECKUE dJIEMEHThI U X POJb B KieTke. Heopranuueckue BelecTBa U UX pOJib B KU3HENEATETLHOCTH KJIeTKH. Boma B
KIIETKE, B3aUMOCBS3b €€ CTPOEHUS, XMMHYECKHX CBOWCTB W Ouonorundeckoir ponu. Conu HEOpPraHM4ecKUX KHUCIOT, UX BKJIAd B
oOecrieueHre KU3HEACATENHPHOCTH KJIETKU M TojajepkaHue romeocrtaza. Monsl B kietke, ux ¢yHKiuu. OCMOTHYECKOE JIaBIICHUE U
Typrop B kietke. bydepHbie CHCTEMBI KIETKH.

2. Xumuueckuti cocmae knemku. Yeneeoowl. Jlunuowi.

YrreBoabl B KU3HEACSITENLHOCTH PACTEHUH, )KUBOTHBIX, TprOOB U OakTepuil. CTpyKTypHBIE U (YHKIIMOHATbHBIE 0COOEHHOCTH
MOHOCaXapHuJI0B U AUcaxapuaoB. bruomomumeps - moimcaxapuabl, CTPOSHHUE U OMOJIOTHYECKas POJIb.

Kuipsl u munuasl, 0cCOOCHHOCTH UX CTPOCHUS, CBSI3aHHbBIE C (DYHKIIMOHAIBHON aKTHBHOCTBIO KIIETKU.




3. Xumuueckuu cocmas knemku. benxu.

Opranuyeckue BelecTBa KieTku. buononumeps! — 6enku. CTpyKTypHas opraHu3anus 0eiaKoBbIX Mosiekya. CBoicTBa OENKOB.
JleHatypanus u peHaTypamusi — OMOJIOTUYECKUI CMBICT U 3HaYeHHE. DYHKITMN OEKOBBIX MOJIEKYyI. DepMeHTHI, UX POJIb B 00CCIICUeHUN
MPOLIECCOB Ku3HenesTenbHoCTH. Kiaccudukanus pepmMeHToB

4-5. Xumuueckuii cocmae kiemxu. Hykneunogvie kuciomai.

HyxnenHoBbie KUCIOTHL, UX posib B KieTke. Mcropust uzyuenus. JITHK — monekyna xpaHeHus HaciaelICTBEHHOH uMHGbopMaiuu.
Crpykrypnas opranuzanus JJHK. Camoyasoenue JIHK. PHK, ee Bumbi, 0cOOEHHOCTH CTpOCHHS U (DYHKITMOHHPOBAHUS

AT® — OCHOBHOW aKKymyjsaTOp SHepruu B KieTke. OcobeHHocTH cTpoeHuss Moiekyinbl u (GyHkmuu ATO. Buramunsl,
CTPOEHHE, UCTOYHMK IIOCTYIUIEHUS U POJIb B OPTaHU3ME U KIIETKE.

6. Tecmuposanue no pazoeny «Monexkynsipuas 6uonocusy

OcHOBHbIe TOHATHA. AMUHOKHCIOTHL. AHTUKOAOH. [wmupodumnbHocTs.  I'mapodobnocts. I'mukomportenasl. ['yaHuH.
Henarypauus. JIHK. Kopon. Kommiemenrapnocts. Jlunmomnporeunsl. Jlokyc. MakposnemenTtsl. MukposneMeHTbl. MoHoMmep.
Hyxneonporeuasl. Hykneorun. Ocmoc. [Tonumep. [onunentun. [lentuanas csazp. PHK. Tumun. ®@epmentsl. LHuto3un. Ypamui.

MexnpeamerHble cBsi3u. Heoprannueckas xumusi. XuMHUYECKHE 3JIEMEHThI iepuoaudeckoil cuctemsl [[.M.MenneneeBa. Monsl
(xaTMOHBI M aHUOHBI). Boma W JIpyrue HeopraHMYecKHe BEILECTBa, CTPOCHHE MOJIEKYJ U CBoiicTBa. Jlucconumanus 3J€KTpPOJIUTOB.
Oprannueckass xumus. OCHOBHBIE TPYIIBI OpraHudeckux coefauHeHuil. bydepHsie pactBopbl. ®Pusnka. OcMOTHYECKOE NaBJICHHE.
Huddy3us u ocmoc.

Paznen 2. Pemenue 3axa4 no reme «lurosiorus» -11 yacon

3akpenseHue OCHOBHOIO CO/IeP:KAHUS T€M B X0/1€ PellleHUsl OMO0JOTHYeCKUX 3a/1a4:
1. Lumonoeus kax nayka.

[TpenMer, 3a1a9u ¥ METOJIBI COBPEMEHHOM ITUTOIOTHH. MECTO IUTOJIOTUU B CHCTEME €CTECTBEHHOHAYYHBIX M OMOJOTHIECCKIX
Hayk. Mcropus pa3BUTHUs LMUTONIOTHS. TeopeTHUeckoe M MPaKTHUYECKOe 3HAYECHHE IUTOJNOTUYECKHX HCCIENOBaHUI B MEIUIIMHE,
3/IpaBOOXpaHEHHH, CEITLCKOM XO3SHUCTBE, JIeJie OXPaHbI IPUPOJIBI U APYTHX cepax 4eroBeYecKOi e TeTbHOCTH.

Uctopus otkpeitue kineTku. Kinerounas teopus. OCHOBHBIC TIOJIOKEHUS MEPBOU KIeTouHOU Teopuu. CoBpeMeHHas KJIeTOUHas
TEOpHsl, €¢ OCHOBHBIC TIOJIOKEHUS ¥ 3HAUCHUE JIJIST Pa3BUTHS OMOJIOTHH.

2. CmpoeHue kiemxu u eé 0peanouobl.

[Tmazmatudeckass MmemOpaHa u obomouka kieTkn. CTpoeHne MeMOpaHbI KIETOK. [[pOHMKHOBEHHE BEIIECTB uyepe3 MeMOpaHy
KJIETOK. BHUIBI TpaHCIIOpTa BEIIECTB Yepe3 MUTOILUIa3MAaTHUECKYI0 MeMOpaHy KJIETOK (MTACCUBHBIN U aKTUBHBIM TPAHCIIOPT, SK30LIUTO3 U
9HI0IHTO3). OCOOEHHOCTH CTPOCHUS 000JI0UYEK MTPOKAPHUOTUUECKUX U DYKAPHUOTUUECKHUX KIIETOK.

[{uTomnnazma u ee CTPYKTYpHbIE KOMIIOHEHTHI. OCHOBHOE BEIIECTBO ITUTOILIA3MBI, €r0 CBOMCTBA U (DYHKITUH.




SAnpo unTepdazHON KIeTKH. XUMHYECKHH COCTaB M CTPOCHHE s1pa. 3HAueHHWE sijipa B OOMEHE BEIIECTB M Iepeaaue
reHEeTHYecKO MHpOpMaLuu. SApbIIKO, 0COOEHHOCTH CTPOEHUS U (PYHKIUH. XPOMOCOMBI, IOCTOSHCTBO 4HcClIa U (OPMBI, TOHKOE
crpoenue. [lonarue o kapuorture. ["anaonHbIN U AUTIOUAHBI HAOOPHI XPOMOCOM.

Anmnapat T'onpmxu. CTtpoeHHe, pacHojiOKEHME B KIETKaxX >KUBOTHBIX M PAacTeHUH, (QYHKUMM ammnaparta [oiabaku: cHHTE3
MOJIUCAXapuI0B M JIMIKAOB, HAKOIUIEHHE W CO3pPEBAHUE CEKPEeTOB (OENKH, JUMHUABI, MOJIHCAXapuibl), TPAHCIOPT BELIECTB, POJIb B
(bopMHpOBaHUH IIIA3MaTHYECKOW MeMOpaHbl U 1n30coM. CTpoeHre U (PyHKIMH JTU30COM.

Oupormnazmarudeckas cetb (DI1C), ee Turbl. OCOOEHHOCTH CTPOCHHUS arpaHyIApHOH (TIaaK0i) U rpaHyIIsIpHON (IIepOXOBATOM)
OIIC. 3nauenue rnagkor DIIC B cuHTE3e mMoJMCaxapuaOB W JIMIHAOB, MX HAKOIUIGHWHM W TpaHcropte. 3ammtHas QyHkius OI1C
(V307K ¥ HeUTpaIu3anus BpEAHbIX Ui KiIeTKu BeniecTB). Oynkiun mepoxosaroit JI1C (yuactue B cuHTe3€ OEITKOB, B HAKOIIJICHUN
O€JIKOBBIX MIPOAYKTOB U X TPAHCIIOPTE, CBA3b C APYIMMU OPraHOUIaMHU U 00OJIOUKOM KIIETKH).

PubocoMbl, 0COOCHHOCTH CTPOCHHS U POJIb B OnocuHTe3e Oenka. [TommpubocoMel.

Bakyonu pacTuTenbHbIX KJIETOK, UX 3HaueHue, cBsa3b ¢ DIIC.

[TnacTuael: JIGWKOILIACTHI, XJIOPOTUIACTBI, XpoMmoruiacTel. OcobeHHOCTH, cTpoeHme u ¢QyHKuU twiactun. JHK mmactu.
ITpoucxosxxaeHue XJI0poIacToB. BzaumHoe npesparienue niacTus.

MuToXoHIpUH, CTpOEHUE (HapyKHas M BHYTpEeHHss MeMmOpanbl, Kpuctbl). Murtoxonapuanbhsie JJHK, PHK, pubocomsl, nx
posab. OyHKIMKH MUTOXOHAPHHA. ['MIIOTE3BI O MPOMCXOKACHUU MHUTOXOHIPUN. 3HAUEHHE BO3HUKHOBEHHS KHCIO-POJIHOTO JbIXaHUS B
SBOJIIOLIMH.

Knerounslii nieHTp, ero crpoeHue u QpyHkuuu. OpraHouab! JBUKeHUs. KileTouHble BKIIIOUEHMS] — HETOCTOSHHBIN OpraHous
KJIETOK, OCOOEHHOCTH U (PYHKIIMH.

3. Domocunmes
OOmeH BelecTB ¥ dHepruu. [loHATHE 0 MIACTUYECKOM M SHEPreTHIeCKOM OOMEHE.

®otocunTe3. CBeToBast U TeMHOBas (a3bl (POTOCHMHTE3a, OCHOBHBIE MPOLECCHI, MPOUCXOAALINE B 3TH (pa3bl. OCHOBHbBIE UTOTH
cBeToBOM (a3bl - cuHTte3 AT®D, BbigeneHne Kuciaopoja, 00pa3oBaHUE BOCCTAHOBIEHHOTO HUKOTMHAMUAAJEHUHAUHYKIeoTuApochara
(HAA®-H2). dotodochopunupoanne. CymmapHoe ypaBHeHHe (oTocuHTe3a. [lepBuuHble mpoaykTsl ¢otocuHTe3a. doTocuHTe3 U
YpOXkKal CeNbCKOXO35MCTBEHHBIX KYJbTYp. [IyTH NOBBIIEHHS] MPOAYKTUBHOCTH CEJIBCKOXO3SMCTBEHHBIX pacTeHui. K.A. Tumupszes o
KOCMHMYECKOU POJIU 3€JIEHBIX PACTEHUN. XEMOCUHTE3 U €r0 3HaYCHHUE B IIPUPOLE.
4.  Duepeemuueckuti 0omeH
OHepreTuyeckrii OOMEH B KIJIETKE M €ro OMOJIOTMYECKUN CMBICI. DTambl SHEPreTUYecKoro oOMeHa, MPUYPOUYEHHOCTh 3TUX
MIPOLIECCOB K OIpPENEICHHBIM CTPYKTYpaM KJIETKU. 3HaueHne MUTOXOHIpuii 1 AT® B s3HepreTnueckoM oOMeHe.
5-7. Buocunmes benka



BuocunTe3 GenkoB B KIETKEe M €ro 3HadeHue. Poib reHoB B OmocuHTe3e OenkoB. ['eHEeTHUECKUil KOJ M ero CBOMCTBA. DTarbl
OuocuHTe3a Oenka. Peakiuu mMaTpuuHoro cuHresa. Perymsuus cuHres3a 6eikoB. I'eH-perymnarop, reH-onepaTrop, CTpyKTypHbIE€ T€HbI, UX
B3auMoieiicteue. [IpuHimm oOpaTHOMN CBSA3M B peryisauuu GyHKIIMOHUPOBaHMs reHOB. COBpEMEHHBIE IPEACTABICHUS O IPUPOE T'eH

8. Tunwi Oenenus Kiemox

JKu3HeHHBI UK KJIETKW U ero srtambl. [IoAroToBka KIETKM K JAeleHUI0 — uHTepdasza, ee mepuojabl (MPeCUHTETHYECKHH,
CUHTETUYECKUH, MOCTCUHTeTUYeCKUH ). buonornueckoe 3HaueHne nurepdaspl. AnonTo3. MUTOTUYECKUI LIUKIL.

AMHUTO3 U €ro 3HayeHue. MUTO3 - HUTOJOTHYECKAs OCHOBAa Oecroynoro pa3mMHokeHus. Dazbl MHTO3a, MX XapaKTEPUCTUKA.
CTpyKkTypHble U3MEHEHHMS M (U3UOJOIMUECKHE OCOOEHHOCTH OpPraHOMJOB KIIETKM BO BpeMs MHUTOTHUYECKOro jeieHus. BepereHo
JeTIeHHsI, CTpOeHUe 1 (QYHKIIMK HUTEH BepeTeHa. bruomornueckoe 3Ha4eHNE MUTO3a.

Meiio3 - murTosIOrMYecKas OCHOBa IOJIOBOrO pa3MHOXeHus. Ilepoe nenenue meinosza, ero asbl, UX XapaKTEpPUCTHUKA.
YMeHbIIIeHHEe YUCIIa XpPOMOCOM KaK pe3yibTaT MepBoro jeieHus. Bropoe aenenne meniosa, ¢a3bl, HX XapaKTepUCTHKA. bruonormueckoe
3HAaYEHUE MeHo03a.

9. becnonoe u nonosoe pazmnooicenue.

@DopMbl U crIOcOObI pa3MHOXKEHUS OpraHu3MOB. becrionoe pasmMHOXkeHue, ero BUIbl U 3HaueHue. [logoBoe pazmMHOXKeHUE, ero
BUJIbl U 3BOJIIOIMOHHOE 3HaueHue. OOIas XxapakTepucTHKa M OCOOEHHOCTH Pa3MHOXKEHUS OCHOBHBIX TPyl OpraHu3MoB. PasBurtue
MY’KCKHMX Y )KEHCKHX II0JIOBBIX KJIETOK Y )KUBOTHBIX U PACTEHUM.

10. Onmoeenes — uHouBUOyabHOe pazeumue OpeanusmMos.

OmtonoTBopeHue M ero Tumbl. OIUIOIOTBOPEHUE U PAa3BUTHE 3apoAbllla y >KUBOTHBIX. OCHOBHBIE 3TaIlbl SMOPHUOHAIBHOTO
Pa3BUTHUS  KUBOTHBIX. B3anMopeiictBue 4yacTedl pa3BHBAIOLIEIOCA 3apoJpllla. DBHOreHEeTHYEeCKHMH 3aKOH, €ro COBPEMEHHas
uHTepnperanus. IlocTamMOpuoHanbHOe pa3BuTHE. BpeaHoe BIUSHHE alKOrojs, HUKOTHHA, HAPKOTHKOB, 3arpsi3HEHHs OKpPY’Karoulen
Cpelbl Ha pa3BUTHE 3apO/IbIIIa KUBOTHBIX U YEJIOBEKA.

OOmiast  XapakTepuCTHKa H  OCOOCHHOCTHM  Pa3MHOXKEHHUS ~ BUPYCOB, OakTepHil, Bomopociedl, MOX000pa3HBIX,
MalOPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX, TOKPBITOCEMEHHBIX, TPUOOB U IHIIAaiiHUKOB. CMeHa (a3 B )KU3HEHHOM IUKJIE.

11. Tecmuposanue no pazoeny «Llumonocusy

OcHoOBHbIe NOHATHSA. ABTOTPO(BI. AMUHOKHUCIOTHI. AHA00IN3M. AcCUMMIALUSA. AHTUKOJOH. AnnapaT ['onbku. AKTUBHBIHI
TpaHcnopT. AspoOwl. bakrepumodaru. buocunres Oenka. bpoxxenue. Bakyons. Bxmrouenus. [ammouassiii Habop XpoOMOCOM.
Jumnonaneiii Habop xpomocom. [eH. ['enetmueckmii kon. I'enom. [enorun. I'mapodunbHOCTh.  ['mapodoOHOCTE. [nMHkomus.
I'mukokanuke. I'mukonporeunsl. ['pana. I'yanun. Jlenarypanus. Auccnmumsaius. JJHK. [pixatensupiii  cyOctpar. KnetouHoe qpixanue.
Kapuomnasma. Karabomusm. Kucnopoansrii sran. Komon. Kommnementapuocts. Kpucra. Jleiikormactsl. JIuzocoma. Jlumonporeuasl.
Jlokyc. Makposnementsl. Matpukc. MaTtpuunslii  cuHTe3. Metabonusm. Mukporpybouku. MuxpodusameHTsl. MUKpPO3JIEMEHTHI.
Mounowmep. Hykneonporenasl. Hykneotun. Onepon. Opranonasl. Ocmoc. Oneparop. [Inactuasl. [Innonuros. [Homumep. Ilonunentua.
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[Mentunnas cBs3b. [Ipokapuotel. Penpeccop. PuGocomer. PHK. CIIM. Crpoma. CtpykrypHble reHbl. Tpancusmms. TpaHckpumnims.
Tpunner. Tumakous. Tumun. ®@aronuro3. PepmeHTbl. XJoporuiacT. XpoMaTwH. XpomoruiacT. Xpomocoma. lleHTpuomnm.
Huronnazmarnyeckas memOpana. [{luto3un. Ypami. @orocunre3. XeMOCHUHTE3. DK30LUTO3. DHJIOLMTO3. DHJOMIa3MaTHUECKas CETh.
DykapuoThsl. Aapo. Aapsimko.

becnonoe pasmuoxkenue. BereraruBrnoe pasmuoxkenue. 3urora. [loigoBoe pazmuoxenue. [loukoBanue. AnonTo3. JKu3HeHHbIN
nukn kietku. Cnepmaroszoun. Cropa. Sitnexnetka. AMuto3. Muto3. Meios. Lleatpomepa. Matepdasza. Ilpodasza. Anadaza. Meradasa.
Tenmodaza. BepereHo nenenus. buBanent. ['eHeparuBHas TKaHb. [ OMOIIOTMYHBIE XPOMOCOMBI. J[BOWHOE OIJIOIOTBOPEHHUE.
3apoabimieBbiid Memok. Konbtoranusa. Kpoccunrosep. Penykuuonnoe nenenue. Cnepmartorenes. OBoreHes. JKHW3HEHHBIN MK
I'amerodut. Criopodut. buorenernuecknii 3akoH. brnacryna. bracromep. OmnonorBopenue. OHTOreHe3. BHyTpeHHEe OIUTI0I0TBOPEHUE.
HapyxHoe omnonorBopenue. 3apozsiieBsie aucTku. Opranorenes. [laprenorene3. OmoOpuonansHoe paszutue. [loctamOpuonansHOe
pasButue. dunorenes. Dkrogepma. JHToIepMa. Mesoaepma.

MexnpeamerHble cBsi3u. Heoprannueckas xumus. XuMHUECKHE 3JIEMEHTHI nieproanueckon cucremsl . M.Menaeneesa. Monsl
(xkaTMOHBI M aHWOHBI). Boma u apyrue HeopraHMYecKHe BeIlecTBa, CTPOCHHE MOJIEKYNI U CBoOicTBa. [lucconuarusi 37IeKTPOJIHUTOB.
Oprannueckass xumusa. OCHOBHBIE TPYIIBl OpPraHUYECKUX coenuHeHuil. bydepusie pactBopbl. @usnka. OCMOTHYECKOE IaBJICHUE.
Huddys3us u ocmoc. borannka. OcoOOEHHOCTH CTPOCHUS KIETOK pacTeHuil. OTINYUS paCTeHUN OT KUBOTHBIX. 30070THsA. OCOOEHHOCTH
CTPOEHUS KJIETOK KUBOTHBIX. OTINYUS KUBOTHBIX OT PACTEHUN U TpUOOB

borannka. OcoOeHHOCTH CTPOEHUS U pa3MHOXKEHHS pacTeHUil. BereratuBHoe pasmuoxenue. [IpuBuBku. Opransl pacTeHui, nx
ctpoenue u ¢GyHkuuu. CTpoeHHe I[BETKa — OpraHa CeMEHHOro pasMHoxeHus. OnbuieHue. 3oosorusi. OCoOCHHOCTH Pa3MHOXKEHUS
KUBOTHBIX PA3JIMYHBIX CUCTEeMAaTHYecKuX rpymm. CrocoOsl OMI0I0TBOPEHHS Y KUBOTHBIX. [locTaMOpHOHaTbHOE pa3BUTHE HACEKOMBIX.
[uxn pa3BuTHs 36MHOBOHBIX. AHaTOMUsA. OCOOEHHOCTH SMOPHOHAILHOTO Pa3BUTHS YEJIOBEKA

Pasgen 3.Pemrenue 3aga4 nmo reme «I'eneruka»-11 uacos

3akpenyieHue OCHOBHOI'O CO/IePKAHUSA TEM B X0/1¢ PellleHUsl 0MOJOrHYeCKHUX 3a/1a4:
1-2-3. He3asucumoe Hacnedosamnue npusHaKkos
[Tpenmer, 3agaun U MeToabl reHeTUKH. OCHOBHBIE pa3JieNbl TeHETUKH. MecTo TeHEeTUKU cpeid OMOJIOTHYECKUX HayK. 3HaueHue
TeHETUKU B pa3paboTke MpobsieM OXpaHbl MPUPOABI, 3APAaBOOXPAHEHUs, MEIUIIUHBI, CEILCKOro X03sicTBa. [IpakTHueckoe 3HaYCHHE
TEeHETHKHU.

["'Menzaenbs — OCHOBOIIOJIO)KHMK T'€HETHKH. MEeToJ TeHeTHYecKoro aHanuza, paszpabotanubli [.Mennenem. ['enernueckas
cuMBojuKa. [IpaBuia 3anucu cxeM CKpeluBaHus.



HacnenoBanue npu MOHOTHOPHAHOM CKpeUIMBaHWU. JIOMHHAHTHBIE M peLleCCHBHbIC Npu3Haku. IlepBblii 3akon Menaens -
3aKOH €JMHOoO00pa3us rHOpuioB IepBOro nokosneHus. Bropoil 3akoH Mennens - 3akoH paciueruieHus. [IpaBUiIo 4uMCTOTBHI ramer.
[luTonornyeckre OCHOBBI PACIIEIUICHUS IIPH MOHOTHOPHIHOM CKpeuirBaHuu. CTaTUCTHYECKUH XapaKTep pacilerieHusl.

[Tonsstne o renax u amwiensx. deHorun u reHotun. l'omo3urora u rereposurora. PacimienieHue npu BO3BpaTHOM U
AQHAIN3UPYIOIIEM CKpPEIIMBaHUH.

HacnenoBanue npu QuruOpuaHoM ckpeuiuBaHuu. He3zaBucumoe KOMOMHHMPOBAaHHE HE3aBUCHMBIX Iap IPU3HAKOB - TPETHH
3akoH Menzens. L{luTonornueckiue OCHOBBI HE3aBUCHMOTO KOMOMHHUPOBAHUS Map MPHU3HAKOB.

4-5.  Bzaumooeiicmsue anielbHblX U HealelbHbIX 2eHO8.

HacnenoBanue npu B3auMOAEHCTBUM aJUIENbHBIX TeHOB. JlomumHupoBanue. HemonmHoe nomunupoBanue. KomomHupoBaHue.
CBepxnoMuHupoBaHue. MHOKECTBEHHBIN aJUIETIU3M.

B3aumoneiictBue HeayenbHbIX TeHOB. HoBoOOpa3oBaHus npu ckpemmBaHuu. OCOOEHHOCTH HACIEIOBAHHS KOJUYECTBEHHBIX
npusHakoB. KommmumentapHocts. Onucras. Ilomumepus. MHOKECTBEHHOE NEHCTBUE IeHOB. [IpuMepbl MHOKECTBEHHOIO JEHCTBUS
reHoB. Bo3zMo)kHbIE MEXaHU3MbI OOBSICHEHHSI 3TOTO SIBJIEHUSA. | €HOTHIT KaK 11eI0CTHAs HCTOPUYECKH CIIOKUBIIASCS CUCTEMA.

6-7.  Xpomocomnas meopus HaAci1e0CMEEHHOCU.

SIBieHME CLEMJIEHHOIO HACJIEIOBaHMUs M OrPaHUYEHHOCTh TPEThero 3akoHa Menzensa. 3HaueHue pador T.I'.Moprana u ero
IIKOJBl B M3YYEHHM SIBJICHMs CLEIUIEHHOro HacienoBaHMs. KpoccuHroBep, ero OMOJOrMuYeckoe 3Ha4deHHE. | eHeTHdeckue KapThl
xpomocoM. OCHOBHBIE TIOJIOKEHHSI XPOMOCOMHOW TEOpWMH HacieICTBEHHOCTH. Bkiaxg mkonsr T.I'.Moprana B pa3paboTky
XPOMOCOMHOM T€OpUU HACIEACTBEHHOCTH.

8-9.  I'enemuxa nona.

I'eneruka nona. IlepBuyHble 1 BTOPUYHBIE NOJIOBBIE NMPU3HAKK. XPOMOCOMHAsI TEOPHs ONpeaeneHus noja. ['oMoraMeTHslil U
rereporaMeTHbId 1ojl. Tumel ompezeneHus mnoia. MexaHu3Mm mnojjepskaHusi cooTHouieHust nosioB 1:1. HacienoBanue npusHakos,
CLETUIEHHBIX C MOJIOM.

10. 3axonomepHocmu u3MeHUUBOCMIU.

N3menunBocTh. Kinaccudukaiys 13MEHYUBOCTH C MO3UIMIA COBPEMEHHOM r'e-HEeTHKH.

®enorunuyeckas (MoAU(PUKAIMOHHAS U OHTOT€HETHYECKasl) N3MEHYUBOCTh. HopMa peakiuu 1 ee 3aBUCUMOCTh OT M€HOTHUIIA.
CraTtucTuieckrue 3aKOHOMEPHOCTH MOAU(PUKALIMOHHON N3MEHYMBOCTH; BApUALIMOHHBIN PSJl M BapHallMOHHAs KPUBas.

['eHoTunuueckas (KOMOMHATUBHASI U MYTAllMOHHAs1) U3MEHYMBOCTh. 3JHAU€HNE KOMOMHATUBHONW M3MEHUYMBOCTU B OOBSICHEHUU
HBOJIIOI[MOHHBIX MTPOLIECCOB, CEJEKIIMH OPraHU3MOB. MyTallMOHHAs U3MEHUUBOCTD, €€ BUbl. MyTanuuu, ux npuunnel. Knaccupukanus
MyTalUi 1O XapakTepy W3MEHEHHUs IeHoTurla (FeHHbIE, XPOMOCOMHbIE, T€HOMHBIE, IHUTOMIa3MaTuueckue). [lociencTsus BIMAHUA
MyTareHOB Ha OpraHu3M. Mepbl 3allUThl OKPY)KAIOIIEH Cpelbl OT 3arpsi3HEHUsT MyTareHaMu. 3aKOH TIOMOJIOTMUECKHX pSAOB B
HacieacTBeHHOM n3MeHunBocTy. H.J.BaBniioBa. DkcniepuMeHTanbHOE MMOTYyYEHNE MyTALUi.

11. I'enemuxa uenosexa
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['enetuka uenoBeka. YenoBek Kak 0OBEKT T€HETUUECKUX UCCIEI0BaHUM. MeTo-/Ibl M3yYeHUsl HACJIEeICTBEHHOCTH YeJIOBEKa:
reHeaJTOTHYCCKUN, OJIM3HEIIOBBIN, IIMTOTCHETUICCKUN, THOPUIN3AIINS COMAaTUUECKHUX KIICTOK.

HacnencrBennbie 00€3HU, WX PACIPOCTPAHCHHE B MOMYJISAIUSAX delIoBeKa. Mepbl MPOPUIAKTHKU HACIEICTBEHHBIX
3a0oeBaHui yenoBeka. BpemHoe BIMsSHHE aJIKOTOJIs,, HHKOTHHA U HAPKOTHYECKUX BEIIECTB Ha HACJICICTBEHHOCTD YejoBeKa. MeInuKo-
TE€HETUYECKOE KOHCYJIbTUpOBaHuEe. KpuTHKa pacuCTCKUX TEOPU C IO3ULMI COBPEMEHHON F€HETUKH.

OcHoBHble nousitus. ['eneruka. ['mOpumonormueckuit meron. HacneactBeHHOCTh.  MI3MEHUYMBOCTB.  AJUIeNb.
AnprepHaTuBHBIE TIpu3Haku. ['eHotun. denorum. [ereposurora. I'omosurora. I'mOpuna. JlomMuHAHTHBIA Npu3HAK. PerieccHBHBIM
npu3HaKk. AHanu3upylrouiee ckpemuBaHue. BosBpaTtHoe ckpemuBanue. Jlurereposurora. [lonmuruOpuaHoe CKpelivBaHUE.
Kommumenrapnoe pneiictBue reHoB. Onucrtas. [lomumepus. Ilneliorponus. MHoOxkecTBeHHbIM aimenu3M. KogoMmMuHUpOBaHHE.
CepxnomunupoBanue. Hermonnoe nomunnpoanue. Cueriennoe Hacinegaoanue. ['pynmnsl cuerenus. Kpoccunrosep. KpoccoBepubie
U HEKpPOCCOBEpHbIE ramerbl. AyTocoMbl. ['ereporamersslii moj. I'omoramerssiii moj. CLemIeHHOE ¢ I0JOM HAaclelIOBaHUE.
deHoTUITMYECKAs U3MEHYUBOCTE. MoauduKamoHHas H3MEHUINBOCTh. Bapuanta. Bapuanmonssrii psin. Bapuanmonnas kpuBas. Hopma
peakunu. OHTOreHeTH4ecKasi K3MEHUYMBOCTh. ['@HOTUIIMYECKass M3MEHYMBOCTh. MyTallMOHHAasT U3MEHYMBOCTh. MyTtanuu. MyTtareHsl.
['ennble Mytauuu. ['eHOMHblE MyTanMu. XpoMOcOMHble MyTauuu. KomOuHaTHMBHAs u3MEHUMBOCTh. LluTomnmazmarnyeckas
M3MEHYMBOCTb. CIIOHTaHHbIE MyTalu. JIeTanbHble MyTallMKi. 3AaKOH TOMOJIOTUYECKHUX PSA0B B HACJIEICTBEHHOW N3MEHYMBOCTH.
I'enetnka uyenoBeka. HacnencrBeHueie OosesHu. AnpOuam3M. brnusnenosbiii meron. I'emodummms. ['mOpumuzamus comaTmyecKux
KJIETOK. Menuko-reHeTnueckoe KoHcynptupoBanue. [onuaaktunnsd. [TonyissMoHHBI METOI.

Me:xknpeamernbie cBs3H. JKkonorus. OxpaHa Npupoasl OT BO3AEHCTBUS XO3SMCTBEHHON JEATENIBHOCTH 4YejoBeKa. Teopus
HBOJIIOLIMU. 3HAYEHUE U3MEHUMUBOCTH B 3BoJtolnu. Ousnka. Monnsupyoiiee n3nyyeHue, MOHATHE O J03€ U3JIy4eHUsI U OMOIOrHYecKoi
3amure. XuMust. OXpaHa IpUpOJIbl OT BO3AECHCTBUS XMMUUECKHUX IIPOU3BOACTB.

Heoprannueckas xumusa. OxpaHa MpUPOAbI OT HEraTMBHOIO BO3JEUCTBUS OTXOJOB XUMHUYECKHX IPOU3BOJACTB.  DuU3MKAa.
Pentrenosckoe uznyuenue. [lonstie o 1o3e n3nydeHus U OMOJOTHUECKON 3aIluTe.

Tecmuposeanue no xkypcy «Pewenue duonocuueckux 3aoau 6 xooe noocomosku k EI'9» - 1 uac

TPEBOBAHUSA K YMEHUAM U HABBIKAM

11



Yuawueca oonscuvt 3namo:

OCHOBHBIC IIOHATUA MOJICKyJISIpHOfI GI/IOJIOI‘I/II/I, OUTOJIOTHUHN U I'CHCTHUKU,

AJNTOpUTMBI pelIeHus 3a/1a4, He BXOIAIINE B 0053aTeNbHBI MUHUMYM 00pa3oBaHus (6a30BOT0 U MOBBIIICHHOTO YPOBHS
CJIIO’)KHOCTH);

Odopmnenne 3anau Ha Equnom ['ocymapcTBeHHOM dK3aMeHe 110 OMOJIOTHH;

Yuawueca oonscnvt ymems:

Pemate HecTannapTHbIE OHMOJIOTHYECKUE 33/1a4H, UCIIONIb3YS Pa3IMUHbIe AITOPUTMBI PELICHHUS;

Pemiare pacuéTHble OMOJOrMYECKHe 3a7jaudl ¢ IPUMEHEHHE 3HaHU 110 XMMHUU U MaTEMaTUKE;

VYcraHaBIMBaTh NPUYMHHO-CIIECTBEHHBIE CBSI3H, JIeN1aTh 0000IEH s, TONOIHATh U CUCTEMaTU3UPOBATh OJIYUEHHbIE 3HAHUS,
[IpuMeHsTh 3HaHNS B HOBBIX U U3MEHEHHBIX CUTYalMsIX;

Pemiare Ononoruyeckue 3a1a4u pa3HbIX YPOBHEH CIIOKHOCTH, COOTBETCTBYIOIIME TpeboBaHUsIM BY30B ecTecTBEeHHO-HAYYHOTO
npodus;

[lonb30BaTbes pa3inMUHBIMU [TOCOOUSMU, CIIPABOYHOM IuTEpaTypoil, NHTEpHET-NCTOUHUKAMHU.
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YYEBHO-TEMATUYECKHWH IIAH

IIpumepublie popMbl
JAesiITeJIbHOCTH 10

Koa-
Ne KapToTeke y4eOHbIX Gopm
Tema BO Bua nesiteibHOCTH . Bua xonTpoJs
n/n YACOB ¥ BUJOB YueOHO# padoThl
JJISl HCII0JIb30BAHMS B
TexHosoruu «UCY JI»

1 BBenenue B npeamer 1 JluarHocTuka ypoBHs TectupoBanue — CocraBiieHne MaTpuLbl
napaMeTpoB y4eOHOTO ycrexa | IMarHOCTHKA YPOBHS yueOHOro ycrnexa
y4EHUKa apaMeTpoB yuyeOHOTo YYEHUKa

ycrnexa y4eHUKa
Pemenue 3anay no teme «OCHOBHbBIE IIpakTHKyM 10 pELICHHIO TectupoBanue
cBOiicTBa )UBOro. CuCTeMHas JIOTUYECKUX 3a]1a4
OpraHu3aIus )KU3HI»
Pemenue 3anau no teme: ITpakTUKyM 10 PELIECHUIO TectupoBanue
«XUMHUYECKUN COCTaB KIIETKH. JIOTUYECKHUX U TBOPUECKHUX
Heoprannueckue BeniecTsay 3aj1a4
Pewenne 3amau o reme: IIpakTHKyM 10 pELICHHIO TectupoBanue
«XHUMHUYECKUN KIIETKU. YTIJIEBOMBIL. JIOTUYECKUX 3314
Jlnnu ey,
Pemenue 3anau no teme: ITpakTHKyM 10 pELIEHUIO TectupoBanue

«XUMHYECKUN COCTaB KJIETKHU. beakuy.

JIOTMYECKUX 3a7a4 U 3aJa4 10
AITOPUTMY

pPEeICHUE 3a1a4

Pemenne 3agad mo teme: [IpakTUKyM MO pELICHUIO TectupoBanue
«XUMHYCCKHUU COCTaB KIICTKH. JIOTUYECKHX 3a]1a4 COCTAaBIICHHUE
Hyxnennosble kuciorsl. AT®» KpoccBopa

Pemmenue 3agad mo reme:
«XHUMHUYECKHUI COCTaB KIETKH.
Hyxnennosbie kucnorsl. ATO»

[IpakTukym pemieHus
TBOPYECKUX 3aJa4 U 3a7a4 110
AITOPUTMY

Penrenne 3anad ga:
-camokonuposanue J[HK,
-HaXO0XJCHUE KOJIMYECTBA

Pemenue 3amau
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MPOLEHTHOTO COJICPKAHUS
HykiieotuioB B nenu JJHK,
-HaxoxaeHue aiauasl JJHK
10 WU3BECTHOMU
OTHOCHTCIIEHOM
Monekysspaor macce JIHK u
OJHOTO U3 HYKJICOTHIOB.

- COCTaBJICHHE 3a4a4 110 TEME
«HyKenHOBBIE KUCTOTHD)

8 TecTtupoBanue 10 pasgeny: IIpoBepka 3HaHMI, yMEHUN U HABBIKOB IOJYYEHHBIX IIPU U3Y4EHUU TeMbl: «Pemenne
«MonekynsipHas OMOJIOTUS» 3aj1a4 M0 MOJIEKYJISIpPHONW OMOJIOTHUY COOTBETCTBYIOIMX TPEOOBAHUSAM MOATOTOBKU
YPOBHS BBIITYCKHHUKOB.
9 Pemenue 3anau no teme: «l{utonorus ITpakTUKyM 10 PELIECHUIO TectupoBanue
Kak Hayka. Kierounas reopus» JIOTUYECKUX 3a]1a4 U COCTABJICHHE TECTOB
10 | Pemenue 3anay no teme: « CtpoeHue ITpakTUKyM 10 PELIECHUIO TectupoBanue
KJIETKU U €€ OpraHOUu bl JIOTUYECKHUX U TBOPUECKHUX
3aj1a4
11 | Pemenue 3aa4 o teme: IIpakTHKyM 110 pELICHHIO TectupoBanue
«DOTOCUHTE3» JIOTUYECKUX 33]1a4
12 | Pemenue 3a1a4 1o Teme: IIpakTHKyM 10 pELICHHIO TectupoBanue
«DHepreTuuecKuil 0OMeH» JIOTUYECKUX 3324 U 3a]a4 110
AITOPUTMY
13- | Pemenue 3anay no teme: «brnocunres ITpakTHKyM 10 pELIEHUIO Pemenue 3anay Ha TectupoBanue
14- | 6enka» JIOTUYECKUX, TBOPUYECKHX 3a1au | camokonupoBanue JJHK,
15 Y 3aa4 [0 aJITOPUTMY KOJIMpPOBaHUE OEJIKOB,

JIEKOIMPOBAHUE MOJIEKYJI
JHK. Onpenenenune
aMUHOKHCIIOT I10
renernueckomy koay JAHK.
OnpeneneHne aMMHOKHUCIIOT
10 TEHETUYECKOMY KOy
u-PHK.

Cocrasnenune u-PHK no
¢parmenty JJIHK.
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Onpenenenyue aHTUKOJIOHA
T-PHK 11 aMMHOKHCIOTHI 110
kojony u-PHK.

3amauy Ha HAXOXKIEHHUE
KOJINYECTBA HYKJICOTH/IOB B
JIHK.

Cocrapiienue 3a7ad.

16 | Pemenue 3anay no teme: «Tumsl IIpakTHKyM 110 pELICHUIO TectupoBanue
JIEJICHUS KIIETOK JIOTUYECKHX 3a]a4 U 3a]a4 110
AITOPUTMY
17 | Pemienue 3amau no teme: «becnosnoe u [IpakTUKyM MO peLIeHHIO TectupoBanue
II0JIOBOE PA3MHOKECHHUE JIOTUYECKHX 3a]1a4
18 | Pemenue 3anad o reme: ITpakTUKyM 10 PELIECHUIO TectupoBanue
«MnauBUayanbHOE pa3sBUTHE JIOTUYECKHX 3a]1a4
OpPraHU3MOB)
19 | TectupoBaHue Mo pasaerny IIpoBepka 3HaHMI, yMEHUN U HABBIKOB ITOJYYEHHBIX IIPU U3Y4EHUH TeMbl: «Pemenue
«Iuronorus» 3ajiay MO LIUTOJIOTUN» COOTBETCTBYIOLINX TPEOOBAHUAM MTOATOTOBKH YPOBHS
BBIITYCKHUKOB.
20- | Pemenue 3anau no teme: IIpakTHKyM 110 pELICHUIO Pemenue u cocraBieHue TectupoBanue
21- | «He3aBucumoe HacieoBaHuE JIOTUYECKHX, TBOPUYECKHX 33]a4 | 3a7a4 Ha MOHOTUOpUHOE penieHne TeHeTUYECKUX
22 | IpU3HAKOB» Y 3314 110 aJrOpUTMY ckpemuBanue. Onpenenenue | 3agad

BEPOATHOCTH TOSBICHUS
MOTOMCTBA C 33/IaHHBIMHU
npusHakamu. OnpezeneHue
KOJIMYECTBA IIOTOMKOB C
3aJJaHHBIMU MTPU3HAKAMHU.
Omnpenenenne KONMMUYECTBA
(h€HOTHUTIOB ¥ TEHOTHUIIOB
IIOTOMKOB.

Pemenne oO6paTHBIX 33134
HA MOHOTHOPHIHOE
CKpellMBaHHUE.

Pemenue 3anau Ha
IIPOMEKYTOUHOE
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HaCJIeI0BaHKE MMPU3HAKOB.
Pemienue 3aga4d Ha
omnpeneaeHue
JIOMHHAHTHOCTH U
PEIEeCCUBHOCTH MTPU3HAKA.
Pemienue 3a7a4 Ha HEIIOJIHOE
JIOMUHUPOBAHHUE U
KOJIOMUHUpOBaHUE (3a7auu
Ha OTpeIeTICHUE TPYIII
KPOBHU IMOTOMKOB U
poauTenei 1o 3aJaHHbIM
YCIIOBUSIM).

Pemenne u cocraBieHHe
3aJ1a4 Ha JUTUOPUTHOE
CKpCIMBAaHHE Ha
BBISICHCHHE IT'€HOTHUIIA
oco0el, onpeecHue
TeHOTHIA OPTaHU3Ma IO
COOTHOIIICHUIO
(EeHOTUITHYECKUX KJIACCOB B
MMOTOMCTBE, Ha OTPE/IeTICHNE
BEPOSITHOCTH MOSBICHUS
IMOTOMCTBa C
aHAITM3UPYEMBIMU
MIPU3HAKAMHU.

Pemenue 3amau Ha
MOJIMTUOPHUTHOE
CKpELIUBaHHE.

Pemenne 3amad Ha
HAaXO0JIEHUE BEPOSITHOCTH
MOSIBJICHUS IIOTOMKOB C
OnpeIeICHHBIMU
MPU3HAKAMHU.

OrnpezeneHne KoJINYecTBa
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I'CHOTHUIIOB U (beHOTI/IHOB
IIOTOMKOB.

23-
24

Pemenue 3amayd mo teme:
«B3anMoelicTBE TCHOBY

[TpakTHUKyM [0 PEIICHUIO
JIOTUYECKHUX, TBOPUECKHUX 3a/1a4
U 3aj1a4 M0 aJrOpPUTMY

Pemenue 3a1a4y Ha Bce TUIIBI
B3aUMOJICVCTBUS
HeaJJIeIbHBIX T€HOB
(KOMILJIEMEHTApHOCTb,
AIUCTA3, MOJIUMEPHOE
JIEUCTBHE T€HOB)

TectupoBanue

PEIICHUE TCHCTUYCCKUX
3aaad

25-
26

Pemenue 3ana4 no reme:
«XpOMOCOMHas TEOpUs
HaCJIEICTBEHHOCTU»

[TpakTHUKyM [0 PEIICHUIO
JIOTUYECKHX, TBOPUECKHUX 3a/1a4
U 3aJ1a4 [0 aJTOPUTMY

Pemrenue 3agau Ha
CIICTUICHHOE HaCJIeAOBaHHUE,
BBISICHCHHE T'€HOTHUIIOB
oco0eil u onpeecHue
BEPOSITHOCTH POKICHHS
MMOTOMCTBA C
aHAIIM3UPYEMBIMU
MpU3HAKAMHU.

Pemenune 3amay, B KOTOPBIX
paccMaTpuBaeTcs
CLICIUICHHOE Y HE3aBHCHMOE
HacJIeJIOBaHUE.

Pemrenue 3amau Ha HEMOTHOE
CIICTUICHUE TEHOB, Ha
COCTaBIICHHE CXEM
KPOCCHHTOBEpA.

TectupoBanue
pelieHne TeHeTUUECKUX
3a1a4y

27-
28

Pemenue 3amau o teme:
«['e”HeTHKA mOJIa»

ITpakTUKyM 10 PELICHUIO
JIOTUYECKUX, TBOPUECKHUX 3a]1a4
U 33/1a4 10 aJITOPUTMY

Pemenue 3amau Ha
HacJIeJOBaHHE I'SHOB,
JIOKAJIM30BAHHBEIX B
X-XpOMOCOME.

Pemenue

3aJ1a9 Ha CICIJICHHE C

VY- XpOMOCOMOH.
Pemrenue 3aga4d Ha
HacJe0BaHUE JIBYX
MIPU3HAKOB CIETUICHHBIX C

TectupoBanue

PCHICHUC TCHECTUYCCKUX
3aaa4
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I10JIOM

29 | Pewenue 3a1a4 no Teme: IIpakTHKyM 110 pELICHUIO Pemenue 3anay Ha TectupoBanue

«3aKOHOMEPHOCTU U3MEHYMBOCTH» JIOTUYECKHX, TBOPYECKHX 3aJa4 | OIPEEICHHUE TUIlA U BUJA
Y 3314 110 aJIrOpUTMY MyTaLuu. pelIeHne TeHETUIECKUX
3a1a4

30 | Pemenue 3ana4 no teme: «l eHeTnka IIpakTHKyM 10 pELICHUIO Onpenenenue Tuna TectupoBanue
YEII0OBEKa» JIOTUYECKHUX, TBOPYECKHUX 3a/1a4 | HACJIEAOBAaHU IIPU3HAKA C pelIeHNEe TeHETUYECKUX

Y 3314 110 aJrOpUTMY IIOMOILIBIO aHAIU3a 3a1a4
POAOCIOBHOM.

31 | TecrupoBanue 1o Kypcy «Pemienue IIpoBepka 3HaHMM, YMEHUN U HABBIKOB ITOJYYEHHBIX IIPU U3yYEHUH MIEKTUBHOIO Kypca
OMOJIOTMYECKUX 3a/1a4 B XOJI€ «Pemenne Ononoruyeckux 3ajad B Xoje NoAroToBku K EI'D» cooTBeTcTBYIOIINX
noarotoBku Kk EI'Oy» TpeOOBaHUSAM NOJATOTOBKU YPOBHSI BHIITYCKHUKOB.

32- | AHaJIU3 TeCTUPOBAHUS

34

18




NHP®OPMALIMOHHOE OBECIHEYEHUE

Memoouueckue nocoousn u 0onoanumebHan 1umepamypa
Jlumepamypa ona yuumens.
1. H.JI.['aneeBa.,«Cto mpuémMOB aJ11 y4eOHOTO ycriexa YdeHUKa Ha ypOoKax OHOJIOTHI)-
METOIMYECKOE TTocoOue s yunutensi, MockBa: «5 3a 3HaHU»,2000rT.
2. Hukutunckas T.B. Harnsanusiii cipaBounuk st noaroroBku OI'D u EI'D.-M.:Dkco.2023
3. lllycranosa T.A. Penerutop o Guonoruu ajsi mocTynawmux B By3bl.-PoctoB H/J1:®ennkc,2016
Y4eOHUKHU JJI yHALMXCS

1. buonorusi: MHOrooOpasue >KUBBIX OPraHU3MOBY 7 KII. | Y4eOHUK/

B.N.CuBornasos,A.A.Kamenckuii, H.FO.CapprueBa — M.: IIpocsemenne 2021r.

2. buonorus. Yenosek. 8 kiacc:. ydeOHUK s 001ieo0pa3oBar. yupexacHui/
B.N.Cusornasos,A.A.Kamenckuii, H.FO.CapprueBa — M.: IIpocsemenne 2022r.

3. YueOnuk: buonorus. O0mue 3akoHOMEPHOCTH. 9 KII.: y4eO. 11 001eo0pa3oBar. yupekaeHui/
C.I''MamonToB, B.b.3axapos,.b.Araponosa, H.1.Conun. — M.: JIpoda, 2018.

4.Y4aeOnuk: buonorus. O6mas ouonorus. ba3oBsiii ypoBens: yueo. st 10-11 k1. o6meo6pa3zoBaTeIbHBIX
yupexnenuii/ B. . CuBornazos, N.b.Aradonosa, — M.: JIpoda: 2020
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Jlumepamypa 01a yyawjuxcs.
1. Hukutunckas T.B. Harnsaaeii cipaBounuk juist noarotoBku OI'D u EI'9.-M.:0Okc0.2023
2. llycranosa T.A. Penerutop mo Onosoruu i HOCTYMAOMKX B By3bl.-PoctoB v//[:@ennkc,2016

Multimedia — nooodepoicka Kypca «oouwian 6uonozuny

. Otkpeitas 6uonorus (Bepcus 2,6). ®usukon, 2006

. «Kupumt u Medoauii. 10 k. O01mast Ononorus»

. «Kupumn u Medoauii. 11 k. Ob6mas Ouonorus»

. OcHoBbl 00m1eit 6uonoruu, 9 knacc («1C:O6pazoBanue», 2007)
. buonorus, 10 knacc («1C:O6pa3oBanue», 2008)

OnextpoHHble yueOHuku A.B.I[lumenosa
ABTOpckue 1nuQppoBbIe 00pa30BaTEIbHBIE PECYPCHI
Hpyrue S0P Ha ycMOTpeHHe yunTens

Hnmepuem-pecypcol
http://www.eidos.ru — Dioc-1IeHTp TUCTAaHIIMOHHOTO 00pa30BaAHMS
http://www.km.ru/education - YueOHble MaTepHalibl U ciioBapH Ha caiite «Kupumt u Medoanit»
http://school-collection.edu.ru/catalog/search - Ennnas xomnekuus nudpoBbix 00pa3oBaTeNbHbIX
pecypcoB
http://window.edu.ru/window/ - euHOE OKHO 10OCTyIa K 00pa3oBaTelbHbIM pecypcam MHTepHeT 1o
Ouosiorum.
http://www.5ballov.ru/test - TecT 111 aOUTYPUEHTOB IO BCEMY IIKOJIBHOMY KypCy OMOJIOTHH.
http://www.vspu.ac.ru/deold/bio/bio.htm - TerekoMMyHUKAIIMOHHBIE BUKTOPUHBI 110 OMOJIOTHH -
HKOJIOTHH Ha cepBepe BopoHEKCKOTo yHUBEpCUTETA.
http://chashnikil.narod.ru/uchutil45.htm - Katanor ccbuiok Ha 00pa3oBaTesibHbIE PECYPCHI
WNHutepHera no paszneny "buonornsa".
http://ic.krasu.ru/pages/test/005.html -TecTsl mo 6Guonoruu.
http://www.kokch.kts.ru/cdo/ - TectupoBanune On-line mo Ouonoruu a1 yqamuxcs S5-11kmaccos.

. I[pyrne HHTCPHET- PECYPChI HA YCMOTPCHUC YUUTCIIA U O6y‘-IElIOH_II/IXCSI

Pecypcovr oucmanyuonnozo obyuenusn
http://www.informika.ru/- o6y4aromux mporpamMmm mo 6MOJIOrHH U XUMHH.
http://testipobiologii.ucoz.ru/ - TecTsl 10 6MOIOTUU OT yuuTens 6uosoruu Mypomuesoit FOnun
BnanumMupoBHBI (aBTOPCKUH MEPCOHAIBHBIN CalT)



http://www.eidos.ru/
http://www.km.ru/education
http://school-collection.edu.ru/catalog/search
http://window.edu.ru/window/
http://www.5ballov.ru/test
http://www.vspu.ac.ru/deold/bio/bio.htm
http://chashniki1.narod.ru/uchutil45.htm
http://ic.krasu.ru/pages/test/005.html
http://www.kokch.kts.ru/cdo/
http://www.informika.ru/text/database/biology/
http://testipobiologii.ucoz.ru/

3. http://www.ballov.net/login.php - TecTbl Ha CTpaHUIlEe INEKTPOHHOTO AHEBHUKA ballov.net(aBTOpCKHE
pecypcehl)

Oobopyooeanue
HNutepaktuBHas qocka Hitachi niam MyasTUMeTUAHBIN TPOSKTOP
Kommerotep ¢ nporpammamu nakera «1 moMoIb»»
OprrexHuka
HNHutepHer pecypc
JlunakTuueckue pecypcehbl KabuHeTa OHOJI0THH
Pecypc mkonsHOM OMOIHOTEKH
DO0P paznmuuHoro xapaxkrepa (CM. BBIIIIE)
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