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IMosicuuTeILHAS 3aIMCKA

[Iporpamma BHEYpOUHO#1 A€SITEIBHOCTH «Perenne OMoI0rnyecKux 3a1au» npeaHa3HavueH s
yuamuxes 10-11 knaccoB cpeHel MIKOJIBI.
[Iporpamma kypca paccunTana Ha 2 roga oOy4eHHUs:
34 gaca (1 gac B Henento) B 10 xnacce u 34 yaca (1 gac B Henento B 11 kinacce).

AKTyalbHOCTh YMEHHUS pelllaTh OMONIOrMYECKHE 33Ja4l BO3pACTAET B CBA3M C BBeneHueM EI'D
10 6MOJIOTNH, a TaKXKe ¢ HEOOXOAMMOCTBIO IPUMEHATh 3HAHUS, TIOTY4YEHHbIE Ha yPOKax U
BHEYPOYHBIX 3aHATHAX, Ha IpakTuke. [IporpamMma «Pemenne OMogornueckux 3agauy He
TOJIBKO PacIIUpsIeT U CUCTEMATU3UPYET 3HAHMS y4alUXCs, HO U PACCMaTPUBAECT OCHOBHBIE
0011e0M0IOrMUECKHE TOHATHS U 3aKOHOMEPHOCTH, a TAK)XKE HOCUT IIPAKTUKO-OPUEHTUPOBAHHBIN
Xapakrtep. BaxkHas posb OTBOAMTCS MPAKTUYECKON HAIIPABJIEHHOCTH IIPOrPaMMBbI KaK
BO3MO>KHOCTH Ka4€CTBEHHOI MOATOTOBKH K 3afaHusiM EI'D.

Pemienue 3a1a4 no 6M0I0rUU 1aeT BO3MOXKHOCTB JIydllle T03HaTh (hyHJaMEeHTalIbHbIC
00111e010IOrHYeCKIE MTOHATHS, OTPAKAIOIINE CTPOCHNE M (PYHKIIMOHUPOBAHHE OMOIOTUIECKUX
CHUCTEM Ha BCEX YPOBHSAX OPraHM3alMM KU3HU. PellleHune 3aad Mo3BOJIIET TAKXKe
yTIyOuTh M 3aKPENUTh 3HAHMSI 110 pa3jenaM oomei ouonoruu. OcoObIil aKIIEHT B TPOrpaMMe
JAHHOTO Kypca C/IeJaH Ha BBIIIOJIHEHNE Pa3HOOOPa3HBIX 3a/1aHUi 110 MOJIEKYJIIPHOI OHMOJIOrHH,
a TaKKe 3a/1a4 110 TeHETUKE, KJIETOYHOMY YPOBHIO OpraHu3aluu XuBoi nmpupojisl. Kypc tecHo
CBSI3aH C ypoKaMH 0011ei OMO0I0ruy 1 peKOMEH0BAH YYalIUMCsl, KOTOPbIE YBIIEKAIOTCS
Ouos0rueil ¥ roTOBATCS K MOCTYIIEHUIO, COOTBETCTBYET TpeOoBaHusIM DenepaabHOro
I'ocynapcrBennoro O6pazoBarenbHoro Crannapra. ['eHeTnueckue, MOJIEKYJIIpHbIE 3a/1a4u
BKITIOYEHBI B Koaudukaropsr EI'D 1o 6uosnoruu, mpuyem B CTPYKTYpe IK3aMEHAITMOHHON
paboThI CYMTAOTCS 3a/1aHUSIMU [TOBBIILIEHHOT'O YPOBHS CII0KHOCTH.

[IporpaMmMa geMOHCTPUPYET CBA3b OMOJIOTHUHU, B TIEPBYIO OUEPE/lb, C MEIULIUMHOM, CEIEKINEH.
Hessb: yrinyOuTh 3HaHUA y4yalluXcs O MOJIEKYJIIPHBIX OCHOBAX JKU3HU M HAyYHUTh pelaTh
3aJ1a4uu 10 MOJIEKYJISIPHOW OMOJIOTMU U F€HETUKE PA3HOTO YPOBHS CIOKHOCTH.
3agauu:

- PaCUIMPUTh U YIIIyOUTh 3HAHUS IO MOJIEKYJIIPHOM OMOJIOTUU U TeHETUKE;

- pa3BUBaTh 001EyUYEOHbIE U UHTEJUIEKTYaIbHbIE YMEHHUS CPABHUBATh U COMIOCTABIIATh
O6uonornyeckre o0bEKTHI, AaHAIM3UPOBATH MOIy4YEHHbIE Pe3yJIbTaThl, BHISBIATH IPUUMHHO-
CJIEICTBEHHBIE CBSI3U, 000011aTh (haKThI, €TATh BHIBOIBI
- COBEPIIEHCTBOBATh YMEHUE PEIIATh TEKCTOBBIE U TECTOBBIE 3a/1a4H;

- BOCIIUTBIBATh HA MPUMEPE HOBEHIINX OTKPHITUM B OMOTEXHOJIOTUH YOESKICHHOCTh B
MI03HABAEMOCTHU IPUPOJIBI.

CopepxaHue Kypca TECHBIM 00pa3oM CBSI3aHO C IPOTPAMMHBIM MaTepUaIoM Pa3/IesioB
OMOJIOTHH, U3Y4aeMbIX B OCHOBHOM M CTapIIeH MIKOJIaX: OCHOB LIUTOJIOTHH, MOJIEKYJISIPHON
Ouoaorun, OMOXUMUU, TEHETUKU

[Inanupyemble pe3y/bTaThbl 0CBOeHHA Kypca «PelieHue reHeTHYeCKUX 3a1a49».
JInuHOCTHBIE pe3yJIbTAaThl OTPAXKAIOTCS B MHANBHUIYAIbHBIX KAU€CTBEHHBIX CBOMCTBAX
yyaluxcs, KOTOpble OHH JIOJKHBI TPUOOPECTH B MPOLIECCE N3YUEHUS IPOrpaMMbl BHEYPOUHOI
nesTeNIbHOCTH «Perenre 6Moaornyeckux 3aaaa

-YMETh PEaIN30BbIBATH TEOPETUUECKHE [TO3HAHUS Ha IPAKTHKE;

-BUJIETh 3HaYEHHE 00yUYEeHHUs JIJIs IOBCEHEBHOM KU3HU U OCO3HAHHOTO BBIOOpa Mmpodeccuu;
-[IPOBO/IUTH PabOTy HaJl OIIMOKaMU JIJIsl BHECEHHSI KOPPEKTUB B yCBaBaeMble 3HAHUS;
-MCIIBITHIBATH JIFOOOBD K MPUPOJIE, YYBCTBA YBAKEHHSI K YUEHBIM-OMOJI0TaM, TeHETUKaM
-IPU3HABATh MIPABO KaXKJ0r0 Ha COOCTBEHHOE MHEHHUE;

-popMHUpOBaTH IMOLMOHAIEHO-TIONIOKHUTEIFHOE OTHOLIEHHE CBEPCTHUKOB K ce0e uepes
riry0oKoe 3HaHUe OMOJIOrHYeCKON HAyKH;

-[IPOSABIISITH TOTOBHOCTh K CAMOCTOSATEJIbHBIM MOCTYNIKaM U AEUCTBUAM Ha 0Jaro mpupo.sl;
-YMETh OTCTauBaTh CBOIO TOUKY 3PEHUS;

-KPUTHYHO OTHOCUTBCS K CBOMM ITOCTYIIKaM, HECTH OTBETCTBEHHOCTbD 34 X IOCIIEACTBHS,
-yMETb CIIYIIATh U CIBILATH IPyroe MHEHHE, BECTH JUCKYCCHIO, YMETh OIEPUPOBAThH (paKTaMu
KaK JUIS 0Ka3aTeIbCTBA, TaK U U1 OIIPOBEPKEHUS CYLIECTBYIOIIErO0 MHEHHUS.



MeTanpeaMeTHbIe pe3yJIbTATHI XapaKTEPU3YIOT YPOBEHb CPOPMHUPOBAHHOCTH YHUBEPCATBHBIX
CITOCOOHOCTEH yUaluxcsi, MPOsBIISIONINXCS B ITO3HABATEILHON M MPAKTHYECKOM TBOPUYECKOM
JeSITeTbHOCTH

ITo3naBarebHble YV /I:

-yMeHHE paboTaTh C TEKCTOM, BBIIEIATH B HEM IJIAaBHOE;

-yMEHHUE BBIOUPATH CMBICIIOBBIC €IMHUIIBI TEKCTA U YCTAHABIMBAIOT OTHOIICHUS MEXK1y HUMH,
-yMeHHe paboTaTh ¢ pa3IMuHBIMU HCTOUHUKAMH HH(OpMAINH, TPE0OPa30BIBATh €€ U3
OJIHOI ()OPMBI B IPYTYIO, BBIIEIATH IIaBHOE B TEKCTE, CTPYKTYPUPOBATh YUEOHBII MaTepHall;
-yMEHHE CTPYKTYPUPOBaTh YUeOHBIN MaTepual, BBIJICIATH B HEM TJIaBHOE;

-yMEHHE J1aBaTh XapaKTePUCTUKY OCHOBHBIM THIIAM OMOJIOTUYECKUX 3a/1ad.

Perynastusubie YY/I:

-BJIAJICTh SI3BIKOM IIPEIMETA; - 3HAIOT BKJIA/ BBIAAIOIINUXCS YUCHBIX B pa3BUTHE OMOJIOTHH;
-T€HETUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY;

-3HAIOT BJIMSIHME HETaTUBHBIX (DAKTOPOB HAa TEHETUYECKUE U3MEHEHHUS;

-HECYT 3HAHH OKPYKAIOLIUM O OMOJIOTHYECKUX 3aKOHOMEPHOCTSAX

KommynukatuBubie YY /:

-y4aTcsi CaMOCTOSITEIIbHO OPTaHM30BHIBATh YI€OHOE B3aMMO/ICHCTBHE B TPYIIIIE;

-00CYX/1al0T Pe3yJIbTaThl pabOThI, BCTYNAIOT B JUAJIOT, YYACTBYIOT B KOJUIEKTUBHOM
00CyXICHUY;

-paboTas 1o IIaHy, CBEpATh CBOU JEHUCTBUS C IIEJIBIO U, IPU HEOOXOUMOCTH, UCTIPABIISAThH
OIIMOKN CaMOCTOATEILHO;

-TIPOSIBJISIFOT TOTOBHOCTH K OOCYKACHHIO Pa3HBIX TOUEK 3pEHUs U BhIpabOTKe 0O0IIei
(rpynmoBoii) NO3ULNY;

-YMEIOT IPEJCTABISATh KOHKPETHOE CO/Iep )KaHHe U cO00IIaTh ero B yCTHOU (hopme;
-0OMEHUBAIOTCS 3HAHUSAMHU JUIS TPUHATHUS () (PEKTUBHBIX COBMECTHBIX PEIICHUH;

-yMeHue paboTaTh B Ipyniax, 0OMeHUBaThcs UH(OpMaLUel ¢ OJJHOKIACCHUKAMU;
-3aI0JIHSAIOT TaOJIUILy IO pe3yJIbTaTaM U3y4eHHUs Pa3IMYHBIX KJIacCOB BEIIECTB;

-YMEIOT IPEJCTABISATh KOHKPETHOE CO/Iep KaHHEe U cOO0IIaTh €ro;

-MHTEPECYIOTCS 9y’)KUM MHEHHEM U BBICKA3bIBAIOT CBOE;

-YMEIOT CJIYIIATh U CNBIIIATE APYT APYTa;

-YMEIOT IPEJCTAaBISATh KOHKPETHOE CO/IEp )KaHKEe U cOOOLIaTh €ro B MMCbMEHHOM U YCTHOMN
dbopme

IIpenmeTHble pe3yJbTaThl XapaKTEPU3YIOT OIBIT YUAIIUXCS B IPEAMETHOM 1€ TENbHOCTH,
KOTOPBII MPHOOpETAETCs U 3aKPEIUIAETCs B IIPOLIECCE OCBOCHUS yUeOHOTro MpeMeTa

-3HAIOT CUMBOJIUKY, KOTOpasi UCIOJIb3YETCS MPU PELICHUH 3a/1a4;

- [IpeaMeTHbIe pe3y/IbTAaThl XapaKTEPU3YIOT OMBIT YUALIUXCS B IPEIMETHOMN 1€ TEIbHOCTH,
KOTOPBIN MPHOOpPETAETCs U 3aKPEIIIETCs B IPOLECCE OCBOCHMSI yUeOHOTr0 NMpeaMeTa

-3HAaIOT CUMBOJIMKY, KOTOpasi HCIIOJIb3YyEeTCs IIPU PEIICHUH 3a/1a4;

OO0mue yueOHbIe yMEHHS, HABBIKH M CIIOCO0BI 1eATEJIbHOCTH
Ilo3nasamenvnan oeamenpHocmos
Omnpenenenue CTPyKTypbl OOBEKTa MO3HAHUS, TIOUCK U BBIIETICHUE 3HAUUMBIX (DYHKIIMOHAIBHBIX
CBSI3€H U OTHOIIEHUH MEXIY YacTSAMU IEJI0T0. Y MEHHE pa3/IeliATh MPOIECCH HA ATAIIbI, 3BEHBS,
BBIICJICHHE XapaKTEPHBIX MPUUMHHO-CIEACTBEHHBIX CBsI3el.OnpeieieHne aIeKBaTHBIX
Croco0O0B pelIeHHs YueOHOM 3a7]aui Ha OCHOBE 33JJaHHBIX aNTopuTMOB. KoMOMHUpOBaHME
M3BECTHBIX aJITOPUTMOB JICSITEIbBHOCTU B CUTYalUsIX, HE MPENOJIATAIONIUX CTAaHAAPTHOE
MIPUMEHEHNE OJTHOTO U3 HUX. TBOpPUECKOE perieHne yueOHbIX U MTPAKTUYECKHUX 3a/1a4: YMEHUE
MOTHBHPOBAHHO OTKA3bIBaThCs OT 00pa3iia, UCKaTh OPUTHHAIILHBIE PEIICHUS.
Hughopmayuonno-kommynukamusnas 0eamenbHoCms
Hcnonb3oBanue sl pellieHUs MO3HABATEIbHBIX U KOMMYHUKATUBHBIX 33/1a4 PAa3JIMUYHbBIX
HMCTOYHHUKOB WH(OPMAINH, BKIIOYAst SHIUKIIONEIUH, CIIOBAPH, HHTEPHET-PECYPCHI U APYTHE
0a3bl TaHHBIX.
Pegpnexcuenan oeamenvnocmo
CamocTosTenpHas OpraHu3anus yaeOHoM JesTeIbHOCTH (TOCTaHOBKA 1EJ1H, IJIAaHHPOBAHUE,
orpezesieHue ONTUMAIbHOIO COOTHOILIEHUS 1IeJI U CPEICTB U Ap.). Bragenue HaBbikaMu
KOHTPOJIS U OLIEHKH CBOEH JI€ATEIbHOCTH, YMEHUEM MPEIBUIETh BO3MOKHBIE MOCIEACTBUS
cBoux JercTBuid. [Touck n ycTpaHeHHe NpUYUH BO3HUKIIUX TPYAHOCTEH. OLlEHMBAaHUE CBOMX



y4eOHBIX JOCTHKEHHM, TIOBEICHUS, YEPT CBOEH JIMYHOCTH, CBOETO (PU3MUECKOrO U
SMOILMOHAIBHOTO cocTosiHUA. OCO3HaHHOE onpeesieHre chepbl CBOUX UHTEPECOB U
BO3MOXKHOCTEH. OLIeHNBaHUE CBOEH AESITEIbHOCTH C TOUYKU 3pEHUS] HDABCTBEHHBIX, IPABOBBIX
HOPM, 3CTETUYECKHUX LeHHOCTel. Vcnoap30BaHNe CBOMX MPaB U BHINOJIHEHUE CBOUX
00s13aHHOCTEH KaK rpak1aHuHa, YWieHa 00iecTBa M y4eOHOTr0 KOJUIEKTHBA.

Conep:xxanue nporpammsbl 10 kiaace.

Tema 1. Pemienne 3aaa4 no MoJiekyJjasipaoi oumosoruu (104.)

Benenue. benku. benku-monumepsl, CTpYKTypbl OEIKOBOM MOJIEKYJIbI, ()YHKIIUU OEIKOB B
kieTke.Pemenue 3anau mo teme 6enku. buocunres 6enka: kon JIHK, Tpanckpurnms,
TPaHCIALUS — TUHAMUKA OMOCUHTe3a Oerka, penieHue 3a1a4. HykiienHOBBIE KUCTOTHI:
cpaBHuTenbHas xapakrepuctuka JIHK u PHK, pemenue 3agau. DHepreTnuueckuii
00MeH:MeTabo0/IM3M, aHA00IM3M, KaTa00JIN3M, ACCUMUIISINS, TUCCUMUIISALIMS; STAIIbI
SHEPIreTHYECKOro 0OMEeHa: MOATOTOBUTEIbHBIN, TITMKOJIN3, KJICTOYHOE JIBIXaHUE, pEIIeHUe 3a/1a4.
CriocoOsblI JieNieHus KIIETOK: MUTO3, Meii03. OCHOBHBIC dTarbl, a3bl, UX 0COOEHHOCTH. Pernienue
3a/1ad4.

Tema 2. Pemenne 3a1a4 no reveruke (23 4.)

['eneTnyeckue cCUMBOJIBI U TEPMUHBL. 3aKoHbI I'. Meniens: (3aKkOHOMEPHOCTH, YCTAHOBJICHHbBIE
MeniesieM pu MOHO - ¥ AUTHOPHUIHOM CKPELIMBAHUN), 33]Ja4d Ha 3aKOHBI MeH/IeNs, peleHue
3aJa4 Ha MOHO — ¥ TMTHOPUIHOE CKpEIIMBaHUE MOBBIIICHHOW CI0KHOCTH. HeromHoe
JOMMHHMPOBAHME: DPEILICHUE 3a7a4 IOBBILICHHOM ClI0KHOCTH. HacnenoBanue rpymni KpoBu.
['eHeruka 1osia; HacjieJOBaHUE, CLIETVIEHHOE € MOJIOM: (XpPOMOCOMHOE U HEXPOMOCOMHOE
oIpeJieNIeHue 110JI1a B IPUPOJIE), PELICHHE 3a/1a4 Ha CLIETIJICHHOE € TI0JI0M HAcJe0BaHuUE.
Pemenne koMOMHUPOBaHHBIX 3a7a4. B3aumoeiicTBie reHoB: (B3aUMOIEHCTBUE aJUIETIBbHBIX U
HeaJUIeJIbHbIX T€HOB), PELICHUE 3a/1a4 ITOBBIIICHHOM CI0)KHOCTH Ha BCE BU/IbI B3aUMOACHCTBUS:
KOMILIEMEHTAPHOCTh, 3MHUCTa3, mojduMepuio. 3akoH T. MopranaperieHue 3a1a4 Ha
KPOCCHHI'OBEp, COCTABICHUE XPOMOCOMHBIX KapT. 3akoH Xapau — BaiinOepra: nexuus «Bcenen
3a Xapau u BaiinGeprom, peleHue 3aaa4 Mo reHeTUKe nonyJsuui. ['eHeTrka yenoBeka:
TEPMUHBI U CUMBOJIBI, PELLIEHUE

Pacnpenesienne y4eOHbIX 4acoB nmo pasaeaam (10 kaacce)

N Konuuecmeo uacos Konmpons 3nanuii
No Pa3zoenwvt yueonoii npozpammot
(6cezo)

1 | Pemenue 3a1a4 mo MoJIeKyJISIpHOH 10

ouosorun
2 | Pemenune 3aa4 1o reHETHKE 23

Hrorosoe 3ansitue 1 1

Hroro 34 1

TemaTuyeckoe NIaHMPOBaHUE

No Tema ypoxka Inemenmul cooeprcanus ama
YPOK
a niaan daxkm

Tema 1. Pemnenne 3anau no moseky.asipuoii ouosoruu (10 u.)

1 Benenue. benku. benku: akryanusanus 3HaHUU 110 TEME
(6emKu-IOTUMEPBI, CTPYKTYPhI
0eIKOBON MOJIEKYJIbI, PyHKIUU
OCJIKOB B KJIETKE), PEIICHUE 3a/1a4




Pemenue 3amay 1mo reme OeJIKU

3 Buocuures Oenka - buocunTes Oenka: akTyanu3anus
aKTyaJIn3alus 3HAaHUU 3Hanuit no reme (kox JJHK,
TPAHCKPUIILINS, TPAHCIISIITUS —
TUHAMHKa OMOCUHTE3a OerKa),
4 Pemenue 3agay mo TeMe penieHue 3a1a4
OuocuHTe3 OeIKa
5 HyxnenHoBbIe KUCIOTHI - HyxknenHoBBIE KUCTTOTHI:
aKTyaJIn3alus 3HAaHUU aKTyaJIM3alys 3HAHUU 10 TEME T10
TeMe (CpaBHUTEIbHAS
xapakrepuctuka JJHK u PHK),
Pemenue 3agay mo TemMe penieHue 3aaa4
6 HYKJICHHOBBIC KHCIIOTHI
7 DHepreTudyeckuit oOOMeH - DHepreTudyeckuii oOOMeH:
aKTyaJIM3alus 3HAaHUN aKTyaJIM3alus 3HAHUH 110 TEME
(MeTaboam3M, aHab0JIH3M,
KaTa0O0JIN3M, aCCUMUIIAINS,
Pemenue 3agay mo teme AUCCUMHNIIANNA, STAllbl
8 SHEpPreTUYecKuii 00OMeH SHEPreTUYecKoro ooMeHa:
IIOATOTOBUTEIbHBIN, [TTUKOIN3,
KJICTOYHOE JIbIXaHUE), PEIICHUE 3a/1a4
9 CnocoOBbl JeIeHUs KICTOK CnocoObl AeeHUs KICTOK: MUTO3,
Melio3. OCHOBHBIE ATambl, (pa3bl, UX
ocobeHHocTH. Pemenue 3amay.
10 Pemenue 3amay mo remMe MUTO3
11 Pemenwne 3agau mo Teme Meiio3

Tema 2. Pemnenue 3aga4 no reseruke (23 4.)

12 ['eHeTHUYECKHE CUMBOIIBI U I'eneTrueckue CHMBOJIIBI U TEPMHHEI.
TE€PMUHBI
13
['eHeTHUYECKUE CHMBOIIBI U
TEPMUHBI IO TEHETHKE
14 3akonsl [ Mennens 1 3akoHbl ['. Menpens: aktyannsanus
3HaHUi 10 TeMe (3aKOHOMEPHOCTH,
yCTaHOBIIEHHBIE MeHIeIeM ITpr MOHO
15 3akonsl [.Mengens 2 - U TUTUOPUTHOM CKPEITUBAHUH ),

TE€CTOBBIM KOHTPOJIb YMEHUS PELIATh
3aJa4M Ha 3aKOHBI Menens,
MPEeyCMOTPEHHBIE TPOTPAMMOIA,
pelLIeHne 3a1a4 Ha MOHO — U
JTUTHOPUTHOE CKPEIIMBAHUE
MOBBIINIEHHON CIIOKHOCTH




16

Henonnoe nomMmuHMpoBaHue -
aKTyaJIn3alus 3HaHUU

Henosnnoe noMuHMpoOBaHue -

Henonnoe nomMmuanpoBanue:
aKTyaJau3alys 3HaHUU 110 TEME,
peLIeHKE 3a/1a4 110 TEME MOBBILICHHOMN
CIIO’)KHOCTH

17
pelieHue 3aaau
18 Hacnenosanue rpynn kpoBu - | HacnegoBanue rpynn KpoBu:
aKTyaJIn3alus 3HAaHUU aKTyaJIM3alns 3HAHUH 110 TEME,
peuieHue 3a1a4.
19 Hacnenosanue rpynn KpoBH -
peleHue 3anaqy
20 I'eneTtuka nona - I'eneTuka nona; Hacie10BaHueE,
aKTyaJu3alus 3HaHu! CIEIIJICHHOE C MOJIOM: aKTyaJlh3aIus
3HAHUN 1O TeMe (XPOMOCOMHOE U
HEXPOMOCOMHOE OIIPEACIICHHE T10J1a B
21 I'enernka nona - peeHue IPHUPOJIE), PEIEHHE 3a/1a4 Ha
3aj1a4 CLEIUICHHOE C IT0JIOM HACJIEJOBaHUE
MOBBIIIEHHOM CII0)KHOCTHU
22 Pemenne koMOMHUpOBaHHBIX | Pemenne KOMOMHMPOBAaHHBIX 3ajad.
3aja4 ¢ pe3yc-(hakTopoM
93 Pemienne KoMOMHUPOBAHHBIX
3a/1a4 ¢ TEHETHKOM 1oJia

24 BzanmoelicTBre TeHoB - BsanmonelicTBre TeHOB:

aKTyaJu3alus 3HaHUU aKTyaJIu3alys 3HaHUHU 10 TeMe
(B3amMoJIelicTBHE AJUICIIBHBIX U
HeaJJIebHBIX TEHOB), pelIeHUE 3a/1a4

B3anmMozelicTBre reHoB - TIOBBIIIICHHOM CITOKHOCTH Ha BCE BUJIBI

25 pelieHue 3aaau B3aUMOJCHCTBUSA:
KOMILIEMEHTApHOCTh, JMHCTA3,
MOJIMMEPUIO

26 3akon T.Moprana - 3akoH T. Moprana: akTyaiu3amnus

aKTyaJau3alus 3HaHUU 3HaHui (mouemy T. MopraH, crass
11€JIb ONPOBEPTHYTH 3aKOHHI .
MeHensi, He CMOT 3TOrO ClIeaTh,
97 3akon T.Moprana - pemnienue XOTs MOJYYHJI COBCPIICHHO APYTHUC
3a1a4 pe3yabpTaThl?), pelieHne 3a1a4 Ha
KPOCCHHTOBED, COCTaBICHUE
XPOMOCOMHBIX KapT.

28 3akon Xapau — Baitabepra 3akon Xapnau — BaiinOepra: nekmus
«Bcnen 3a Xapau u BaitHOeprowm,
peuieHue 3a1a4 o reHeTUKe

29 3akon Xapau — Baitnbepra - MOIYJISLHM.

pE€IICHUC 3a1a4




30 I'eneruka genoBexa - ['eHernka yenoBeka: akTyaJIM3aLus
aKTyaJIn3alus 3HaHUU 3HAHUM MO TEME, TEPMUHBI U
CUMBOJIbI, PEIICHHE 3a/1a4.
31 ['eneruka yenoBeka - peleHue
3a1a4y
32 [TonsiTre poOCIOBHOM ['eHeTrka yenoBeka: akTyanu3aius
YeJioBeKa 3HaHUH MO TeMe, TEPMUHBI U
CUMBOJIBI, peIlIeHUE 3aau.
I'enerrka yenoBeka - peleHue
3a1au
34 Hrorosoe 3ansTue Hrorosas nMarHoCTUKa: peuieHue
3aHMMATEJIbHBIX 33/1a4.
Pacnpenesienue yueOHbIX yacoB mo pasaenam (11 kiaace)
N Konuuecmeo uacoe Konmponw 3nanuii
Ne Pa3zoenwvt yuebnoiu npozpammot
(ecezo)
1 | Hayka o kieTke 13
2 | Pa3amHOXeHUE U pa3BUTHE OPTaHU3MOB )
3 | OCHOBBI T€HETUKH 8 1
4 | OCHOBBI PBOIIOINHU 3
5 | OCHOBBI IKOIIOTUH 5
Hroro 34 1
TemaTnueckoe NJIaHMpPoOBaHUE
No Tema ypoka Dnemenmul cooeprcanus ama
YpoK
a naan daxm

Tema 1. Hayka o kaerke (13 4.)

1 OCHOBHEBIE TOJIOKEHUS
KJIETOYHOU TEOPUH.
XUMHUYECKUI COCTaB KIETKH.

Inetinen, IlIsanH, OMOIOTHYECKH
Ba)KHBIC X. DJIEMEHTHI,
HEOPraHWYECKHUE BEIECTBA,
OpPraHUYeCKHE BELIECTBA

2 Opranuueckue BelecTBa

CTpoeHue u CBOMCTBA

3 @ynkuun 6enkoB. epMeHTHI -
OMOKATATN3aTOPHI B KIIETKE.

@OyHKIMHN OEJIKOB: CTPYKTYpHas,
KaTaJUTHYecKasl, 3allUTHas,
TpPaHCIOPTHAs, PETYJIATOpHA,
SHEepreTHYecKas

Pemenune Onomornyeckux
3a/1a4 Ha KOMIUIEMEHTapPHOCTD,
TPAHCKPHITIIHIO, TPAHCIISAIHIO.

Pemenne 3aganguii EI'D,
Ha COCTaBJICHUE
MOJIUIIENITUAHON IIEMOYKH.




Crpykrypa u GyHKIMU

JIBymemOpaHHbIe, 0THOMEMOpaHHBIE,

5 KJICTKH. HeMeMOpaHHBIC OPTAHOUIBI KIIETKH,
B3aMIMOCBSI3b CTPOCHHUS U (YHKIIUU

6 EcrectBennas knaccupukanus | Kierounas u HekieTodHast popMbl

OpPraHUYECKOTO MUpa JKU3HH, BUPYCHI, 0€3bsIICpHBIE,
sIEpPHBIE, OCHOBHBIC I[apCTBA
OpraHU3MOB.

7 IIpoxapuotsl. bakrepun, Oco0eHHOCTH CTPYKTYpBI U
apxeu. (YHKIIMOHUPOBAHUS TOSACPHBIX

opranu3MoB. [[poOstHKY.

8 OykapuoTsl. CpaBHUTEIIbHAS [TnacTuapl: XJI0POIIIACTHI,
XapaKTePUCTHKA KIIETOK XPOMOIUIACTHI, JISHKOILIACTEI,
pacTeHMid, )KUBOTHBIX, TPHOOB. | IEJITI0I03a, XUTHH, MypPEUH.

9 Bupycsl - obnurarasie ®aru, 0akrepuodaru, BupuoH, JJHK-
BHYTPUKIIETOUHBIE Mapa3uThl. | copepxaimue, PHKconepxaiue

BUPYCHI, PETPOBUPYCHI

10 Pernrenne OMOIOrHIECKUX Pemenune 3ananuii u3 co6. EI'D, na

3a7a4 10 [UTOJIOTHH. CpaBHEHHE KJIETOK OPTaHU3MOB
Pa3IMYHBIX [IAPCTB.

11 MeTtabomau3M B KIIETKE. AccuMuianus, JNCCUMUIISIINA,
ITousiTe 0 IJIACTHYECKOM MeTa00IN3M, KaTa00JIN3M,
oOMeHe. B3aMMOCBS3b MEKIY JBYMS BUAaMU

oOmeHa.

12 OO0ecrieueHUE KIIETKU [ToaroTOBUTEILHEIIN JTAIl,
sHeprueil. OCHOBHBIC dTAIbI OECKUCIIOPOIHBIHN 3Tall - TIIHKOJIU3,
SHEPreTHYECKOro oOMeHa. KHCTIOPOJIHBIH ATarm, aHadpoOHl,

a’pOOBI

13 doToCHHTE3, €T0 3HAUCHUE Xnopoduiin, cBeToBasi, TEMHOBAs

JJIs1 )KU3HU Ha 3EMIJIC.

¢da3sl poTocuHTE3a, (HOTOIN3 BOJIHI,
OMOAKKYMYJISTOPHI.

Tema 2. PasMHOkeHHe U pa3BUTHE OPTraHU3MOB (5 4.)

14 OCHOBHBIE CBOMCTBA )KMBOI . OcHOBHBIE CIOCOOBI pa3MHOXKEHHUS
Matepuu. PazMHOXeHHE U OpraHu3MOB: 0€CroI0e U MOJIOBOE.
pa3BUTHE OPTaHU3MOB. Crioco06s1 6ecIoIoro pa3MHOKEHUS
becnionoe pazMHOXeEHHE JiefieHre Ha/IBoe, CiopooOpa3oBaHue,

BEreTaTHBHOE, TOYKOBAHHE
15 [TonoBoe pa3MHOXKEHHE. ["ameTorenes, My»cKHe U )KeHCKUe

raMeThl, ClIepMaTOreHe3, OBOTCHE3,
OILJIOJIOTBOPEHUE, 3UTOTA.




16 NunuBunyansHOE pa3BUTHE . OHTOTEHe3, YMOPUOHATTEHOE U
OpPraHHU3MOB MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
MopyJa, 6iactyiia, ractpyJa,
Helpya.
17 MuTo3 1 Mel03 B CpaBHEHUHU. | JUTIouHbIE U rarionaHble HaOOpbI
XpOMOCOM, OUBAJICHTHI, KOHBIOTAITHS,
KPOCCHHTOBED.
18 O06001IeHre 3HaHUHT TI0 TEME Pemenne Onomornyeckux 3aad.
«Pa3MHOXeHUE U pa3BUTHE Pabora c TepmuHamu, penieHue 3aaau.
OpPTaHHU3MOB)

Tema 3. OcHoBbI reHeTHKH (8 YacoB)

19 3aKOHOMEPHOCTH HacnenoBanue npu3HaKkoB.
HaCJIEICTBEHHOCTH.

20 AJNTOPUTM pEIICHHS 33724 110 CuMBOJIMKA B TEHETHKE. AJTOPUTM
reHETHUKE pelIeHns] TeHETUYECKHUX 3a7a4

21 Pemienue 3agad 1o reHeTHKE. 3akonbl [.Mennensa u T.Moprana.

T'eneTuka uenoBexa.
Hacnencrsenusie 00e3HI

MGTOI[I)I HN3Y4YCHUS IT'CHCTUKU
YCJIOBCKA, HpO(l)I/IJ'IaKTI/IKa

22 .
4eJloBeKa U X HACJIEICTBEHHBIX O0JIE3HEN YesloBeKa
IIpEeyIPEXKACHUE.

23 3aKOHOMEPHOCTH HacrencTBeHHas 1 HEHACIICICTBEHHAS
U3MEHUYUBOCTH. U3MEHYHBOCTb, MOJU(PUKAIINH,

MYTalluy, KJacCU(PUKAIUSI MyTallui

24 I'enernka Kak OCHOBA IS HckycCTBEHHBIN MyTareHes,
CEJIEKIIUH. MOJIATUIOUTHSL.

25 Hogelimue merons! cenexkunn | ['eHHas 1 kileTouHast MHXXKEHEPHS.

26 Pemenue renernueckux 3anau | Pemenue 3agay Ha cLienaeHHOE ©

HOBBIIIEHHOMN CIIOKHOCTH.

IIOJIOM HACJICJOBaHUC.

Tema 4. OcHoBbI 3BoIOIUH (3 4aca)

27 MexaHn3MBbl HBOJIIOLIMOHHOTO
npouecca. PakTopsl
sBomtonuu 1o Y.Jlapsuny.

JIBMIKyIIIME CUITBI BOJIIOLIMU COTJIACHO
CTD. Ot6op cirydaitHbIX
HEHACJIeICTBEHHbIX U3MEHEHUH.

28 OcHOBHbIE HaNpaBICHU Apomopdo3bl, 1ANO0AAANITALINH,
HBOJIIOIUH. o011as gereHepanus.
29 DTarbl HBOJIIOIUHN YEJIOBEKA. JpuonuTtek, aBCTPAIONUTEK,

Ponb conmansHoOro (hakropa B
IBOJTIOLIUH YEJTIOBEKA.

JIpEBHENIINE JIO/IU, TPEBHUE JIFOU,
JIFOJTA COBPEMEHHOTO THUIIA.




Tema 4. OcHoBBI 3K0J10THH (5 YacoB)
30 Dxonorudeckue GakTopbl AOGuoTnieckue, OMOTHYECKHE
cpenbl. Biusiaue (baKTOpbl, OCHOBHBIC THIIBI
AHTPOITOTEHHOTO (aKTOpa Ha IKOJIOTUYECKUX B3aUMOICHCTBUI
9KOCUCTEMBEI.
31 buorieHo3, sKocHCcTEMBI, Camoperynsius,
CBOWCTBA 9KOCHCTEM, CMEHa CaMOBOCIIPOU3BOJICTBO,
IKOCHCTEM. YCTOMYUBOCTD, SKOJIOTUICCKHE
CYKCECCHH.
32 CpaBHHTEIbHAS Kopotkue nuiieBbie 1enu, BUI0BOC
XapaKTePUCTHKA pasHooOpasue, JONOTHUTEIbHAS
€CTECTBEHHBIX IKOCUCTEM U SHEPTHUs
arporeHO30B.
33 Pernrenue skonorunyeckux CocraBiicHHE THUILEBBIX HETIEH,
3ajad. 9KOJIOTHYECKUE TUPAMHU/IBI, TTPABHIIO
10-Twm.
34 Crpykrypa u pyHKIHA KocHoe, 6mokocHOe, OMOTeHHOE,
ouocdepsl. ’KHBOE BEIECTBO, TJI00AIbHBIC
HKOJIOTHYECKUE TIPOOIIEMBI.
HroroBoe TectupoBaHue
TpeGoBaHus K yCBOCHHIO y4eOHOT0 MaTepHaJa.
B pe3yabTare n3ydyeHusi MporpaMMbl Kypca yqanuecsi J10JKHbI
3HaTh:
e 0O0IIME CBEIEHUS O MOJICKYJISIPHBIX M KJICTOYHBIX MEXaHU3MaX HACJICJOBaHUS TEHOB U
bopMHUpOBaHHUS IPU3HAKOB; CIICIIU(PUIESCKAE TEPMHUHBI U CHMBOJIMKY, HCITOJIb3yEMbIC
NIPY PEIICHUN TEHETHYECKHUX 3a1a4
e 3aKOHBI MEH/IEeTS ¥ UX IIUTOJIOTHYECKHE OCHOBBI
e  BHUJBI B3aUMO/JICHCTBUS AJUICITBHBIX U HEAJUICIBHBIX TEHOB, UX XapaKTEPUCTUKY; BUJIbI
CKpEIUBaHHS
e  CIICIJICHHOE HaclleJIOBaHHE MPU3HAKOB, KPOCCHHTOBEP
e  HACJEIOBaHUE MPU3HAKOB, CIETUICHHBIX C TIOJIOM
e TCHEAIOTMYECKHI METOJ, WIK METOJI aHAJIN3a POJIOCIOBHBIX, KaK ()yHIaMEHTAIbHBIA U
YHUBEPCATBHBIA METOJT U3yYCHUS HACIICCTBEHHOCTH M H3MEHUYUBOCTH YEIOBEKA
e  MOMYJIAIIMOHHO-CTATUCTHYUECKUI METOJT — OCHOBY TIOMYJISIIITHOHHON TeHETHKH (B
MEIUIIUHE TPUMEHACTCS TIPHU U3yUEHHH HACIIEACTBEHHBIX 0OJIE3HEH)
Ymers:

OOBSACHATH POJIb FTEHETUKH B (JOPMUPOBAHNU HAYYHOTO MHUPOBO33PEHUS; COJIEpIKaHNE
TEHETUUYECKOM 3a/1auH;

MPUMEHSTh TEPMHUHBI 110 TEHETUKE, CAMBOJIMKY IIPU PELLIEHUU 'eHEeTHUECKUX 3ajay;
pelaTh TeHETUYECKUE 3a1aUH; COCTABIIATh CXEMBI CKPEIIVBaHMS;

aHAJIM3UPOBATH U MPOTHO3UPOBAThH PACIIPOCTPAHEHHOCTh HACIIEICTBEHHBIX 3a00JIeBaHU
B IIOCJIEAYIOLIUX ITOKOJIEHUAX

OINMCHIBATh BUbI CKPEIIMBAHNUS, BUbI B3aUMOJICHCTBHS aJUIETbHBIX M HEaJIEIbHBIX
T'EHOB;

HaXOAUTh UH(OPMALIMIO O METOJ[aX aHAJIU3a POJIOCIIOBHBIX B MEIULIMHCKHX IIENIAX B
Pa3IMYHBIX UCTOYHUKAX (YUeOHBIX TEKCTaX, CIIPAaBOYHUKAX, HAYYHO-TIOMYJISIPHBIX
U3JIaHUSX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax HTEpHET) U KPUTUYECKU ee
OLICHUBATb;




HCMO0Jb30BATH NPHUOOpPEeTeHHbIE 3HAHUA M YMEHUS B IPAKTUYECKOM 1esiTeIbHOCTH U
MOBCEAHEBHOM KM3HU JJISL:
e MPOQWIAKTUKHN HACTEJICTBEHHBIX 3a00JIEBaHUI;
e  OIEHKHU OMACHOTO BO3ACHCTBUS HAa OPraHU3M UYE€JIOBEKa Pa3IMYHbIX 3arpsi3HEHUH cpeIbl
KaK OJTHOTO U3 MyTareHHBIX ()aKTOPOB;
e  OLEHKU ATHUYECKUX aCTIEKTOB HEKOTOPBIX UCCIIEOBAHUN B 00JaCTH OMOTEXHOJIOTUU
(KJIOHMpPOBaHUE, UCKYCCTBEHHOE OIIOJIOTBOPEHHUE)
Tembl pedepaToB U NPOEKTHBHIX padoT:
['eneTuka: UCTOPHS U1 COBPEMEHHOCTb.
MeTo/ b1 3ydeHHsI HacIeICTBEHHOCTH YelIOBEKa.
['eHeTnyeckas MeUIIMHA: IIaru B Oyay1iiee.
Yem onacHbl OJIU3KOPOJICTBEHHBIE Opaku?
N3yuenure u mporHo3upoBaHue HACJIEIOBaHUS KOHKPETHOTO MPU3HAKA B CBOCH CEMbE.
W3ydeHnue mposiBieHUs MPU3HAKOB Y JOMAIIHUX MTUTOMIIEB.
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