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HpOBepKa KadycCTBa O6y‘-IeHI/I}I MMPOBOAUTCA CIKCHCACIIBHO 11O TCCTAaM.

1.J1osicHuTEILHASA 3ANUCKA:

Ha3zBanue, aBTOp 1
TOJ U3JIAaHHS
aBTOPCKOM yueOHOU
IPOTPaMMEI, Ha
OCHOBE KOTOPOM
paszpaborana Pabouas
nporpamMma

[Iporpamma 31€KTUBHOIO Kypca
«Perienne CloKHBIX 3aJaHUN 110 OUOJIOTHUN))

[TporpamMma 351eKTUBHOTO Kypca 1o BeIOopy /uid 11 kimacca coctaBieHa
Ha ocHoBe: «IIporpaMmsl 351eKTUBHBIX KypcoB. buonorus. 10-11
kiaccrl. [Ipodunbeaoe obyduenune. Coopuuk 2/aBT.-coct. B.U.
CuBornasos, .b. Mop3ynoBa. — M.: [Ipoda, 2006.

Llenu nanHO#
IpOrpamMMBbI
oOydeHus B obmacTu
dbopMupoBaHus
CHCTEMBbI 3HaHUM,
YMEHHH.

Henu kypca
e CopeiictBoBaTh (HOPMUPOBAHHUIO IPOYHBIX 3HAHU 1O O0IIEH
OMO0JIOTUH, YMEHUH M HAaBBIKOB PelLIeHus 3aaa4 st caauu EI'D.
e O0600mHUTH, CUCTEMATU3UPOBATD, PACILIUPUTD U YTITYOUTh
3HAHU ydaluxcsi copMupoBaTh/aKTyaIn3uPOBAaTh HABBIKU
pereHnst OMOJIOTHYECKHX 3a/1a4 Pa3TMYHBIX TUIIOB

3azaun TaHHOU
MIPOTPaMMBI
oOyueHus B o0macTu
¢dbopmupoBaHUs
CHCTEMbI 3HAaHUH,
YMEHHM.

3apaum Kypca

1. [TogneprkuBaercst u3ydyeHue OMOJIOTHH Ha 3aJJaHHOM CTaHIapTHOM
ypoBHe. Kypc «buosorus B 3ajauax» moMoraeTr 3akpernuTh 1 yriayouThb
YPOBEHb 3HaHUH MO OMOJIOTUH, TPUMEHUTD 3TH 3HAHUS IIyTEM pELICHUS
OMOJIOTMYECKUX 3a/1ay.

2. Ocy1iecTBiseTCs TNYHOCTHO-OPUEHTUPOBAHHBIN MOJIX0/ B
O6y‘-IeHI/II/I. To ecTb YUUTBIBAOTCA MHAUBUAYAJIbHBIC CKIIOHHOCTU U
CIOCOOHOCTH yYallluXcs U CO3AAI0TCSl YCIOBUSA Ui OOy4YEeHUS UX B C
Heab u 3agaun IkoabHoro kpantopuyma: Co3ianue
«Ik0JbHOr0 KBAaHTOPUYMA» HA 0a3e 001e00pa3oBaTebHOM
OPraHU3alMU MPeANoJaraeT HCNoJab30BaHNe MPUOOPETAEMOT0
000py10BaHMsl, CPeCTB 00yUeHHUs U BOCITUTAHUS IJISI
yIJ1y0JIeHHOT0 OCBOEHHsI OCHOBHBIX 00pa30BaTe/IbHbIX NPOrPaMM
OCHOBHOI'0 00111€r0 U CPeAHero o0uero 00pa3oBaHusi, BHEYPOUHOI
AeSITeJIbHOCTH, POrPAMM JIONOJHUTEJIbHOT0 00pa30BaHusA, B TOM
4HcJie eCTeCTBEHHO-HAYYHOM ¥ TEXHUYECKOH HANPABJIEHHOCTEI.
3agauyaMu 1eTCKOro TexHonapka « Ksanropuym» siBiasiiorest

. peanu3anusi OCHOBHBIX 0011e00pa30BaTeJbHBIX IPOrPaMM
10 y4eOHbIM IpeaAMeTamMe

eCTeCTBeHHO-Hay‘{HOﬁ HalNpaBJCHHOCTH, B TOM YMUCJIC B




pPaMKax BHEYPO4YHOI JesITeJIbHOCTH 00y4al0MXCsl;

. pPa3padoTKa U peaau3anus Pa3HOYPOBHEBbBIX
JONOJTHUTEIBHBIX 00111€06pa30BaTeILHBIX

. NMPOrpaMM eCTeCTBEHHO-HAYYHOH HANPABJIEHHOCTH, a TAKIKe
HHBIX IPOrpaMM, B TOM 4YHcJie B KAHUKYJISIPHbII Nepuoa;

. BOBJICYEeHHE 00YYAIOLIUXCS U MeJarorn4eckux padoTHUKOB
B NPOEKTHYIO /1eATEIbHOCTD;

. OpraHu3anMs BHeY4eOHOH /1esiTeJIbHOCTH B KAHUKYJISPHbII
nepuoj, pa3padoTka u peaju3anus COOTBETCTBYIOIIMX
o0pa3oBaTe/IbHBIX IPOrPaMM, B TOM YHcJIe /s Jarepei,
OPraHU30BaHHBIX 00Pa30BaTeIbHBIMH OPraHU3ALMSAMHU B
KAHUKYJISPHbI MepUHOJ;

. NMOBBIIIeHHE MPO(PecCHOHATBLHOTO MAaCTEPCTBA
MeIarorH4ecKuX paboTHUKOB JIETCKOT0

o TexHonapka «KBaHTopuym», peajn3ylIuX OCHOBHbIE 1
JOTNOJTHUTEIbHbIE 0011e00pa3oBaTe/ibHbIE
NMPOrpaMMbIOOTBETCTBUM € PO ecCHOHATLHBIMI HHTEPECAMM.

YyebHo-
METOINYECKUI
KOMIUIEKT.

IIpoepamma 2nexkmuenozo Kypca no vlbopy oas 10 kiacca cocmagnena
Ha ocHoge: «lIpocpammul s1ekmuHbIx Kypcos. buonozus. 10-11
kaaccol. Ilpogurvnoe obyuenue. Cooprux 2/asm.-cocm. B. 1.
Cusoenazos, U.b. Mop3synosa. — M.: [pogha, 2006.

Peanuzayua odopazosamenvrvix npozpamm no 6uoa02uu ¢
ucnonv3oanuem 060pyoosanusn demckozo mexunonapka «lllkonvnuiii
keanmopuym» 10—11 knaccwl yenyonennslil ypoeeHs

B. B. Bycnhakoe A. B. Ilvineesé A. B. Mepujues

Mockea, 2021

KonnyectBo yueOHbBIX
4acoB, Ha KOTOPOE
paccYMTaHO U3ydeHUEe
npeaMeTa, Kypea, B
TOM YHCJIe
TEMaTUIEeCKOe
pacripeielieHue 4acoB
¥ KOJIMYECTBO YaCOB
111 IPOBEJICHUS
KOHTPOJIbHBIX,
1a00paTOPHBIX,
MIPAKTHYECKUX padoT.

Copep:xanue kypca Pelienne cnosKHbIX 3aJjaHHi 10 OUOJIOTUN
11 kmacc (35 gacoB)

No | Hazpanue Tembl KomuuectBo
4acoB
BBeaenue 2
1 1. Paznen 1. MonekynsapHas 6uonorus - 6
2 2. Paznen I1. utonorus 13




3 Pazpnen III. 'enetuka 13

Peseps 1
Hroro 35 yacos
®opwmbl opranuzanuy | Opranm3anus  y4eOHOrO  mpomecca 1o Kypey Ipeanosiaraet

y4eOHOTO mpolecca.
DopMBbI TEKYIIETO
KOHTPOJISI 3HAHUM
yJamumxcs (TeKyImit
KOHTPOJIb — TEKYILHH,
YETBEPTHOU U
MOJIYTOA0BOM
KOHTPOJIb,
MIPOMEKYTOUHAS
aTTecTalus — UTor 3a
Y4eOHBIH TON)

cnenyromye (GOpMbI M HMX COYETaHME: KOMOMHHPOBAHHBIA —YPOK,
MPaKTUKYM, YPOKH ITOBTOPEHUS M KOHTPOJISI, U3YUEHHOT'O TI0 TEME U KypCy
B LIEJIOM. YPOK-JEKLHUs, YPOK-CEMUHAp, 3a4E€THBIN (3aKIIOUUTEIIbHBIN)
YPOK.
@opmbl TpoBeneHUs 3aHATHI: Pabouas mporpaMMa MpearnoixaraeT
orBeneHue 50% yueOHOro BpeMEHHM Ha CaMOCTOSITENbHYIO paboTy
YYaIUXCs, TO3BOJSIONYI0 UM TPHOOPECTH OMBIT TMO3HABATENHHOU W
MPAaKTUYECKOW ACATEIbHOCTH. B mo3HaBaTenbHOW ACATEILHOCTH Ha
YPOKax HCHOJIb3YIOTCS COBPEMEHHBIE JIMYHOCTHO-OPUEHTHUPOBAHHbBIE
MeAarorn4eckue TEXHOJIOTHUHU. YUalliecsl BOBJIEKAIOTCS B MPAKTUYECKUE
U J1a0OpaTopHBIE 3aHATHS C peIIeHHEM MpOOJEeMHBIX 3aJaHHid, C
CaMOCTOSITENIFHBIM aHAJIN30M Pa3HOOOPA3HBIX HOCUTENEH COIMAIbHOM
MH(OPMaLIUH, TOATOTOBKY AOKJIAI0B, COOOIICHUN.

@opMBbl TEKYIIETO KOHTPOJS 3HAHUHM yyalluXcs: TECThl B
paboumx TeTpajsiX, CaMOCTOSTEeNbHBICE padOThl; (POHTAIBHBIN U
MHAMBUAYAJIbHBIN OMPOC; OTYETHI M0 MPAKTUUYECKUM padoTaM;

OneHouHble CpeCTBA
Paboueit mporpamMmbl

buonorus. CnocoObl penieHns 3a/1a4 10 T€HETUKE.
EI'D-2014 buonorus.

2.Ilnanupyemsle pe3yabTaThl

Vyamuecs JOIKHBI 3HATD:

° OCHOBHBIE TTOHSITHS MOJ'ICKy.]'ISIpHOfI 6I/IOJ'IOFI/II/I, IOUTOJIOTHH U T'CHCTUKH,

. ANTOpUTMBI peleHus 3a/1a4, He BXOAAIINE B 00s13aTeIbHbIII MUHUMYM 00pa30BaHUs
(0a30BOT0 M MOBBIILIEHHOTO YPOBHS CJIOKHOCTH);

. Odopmnenue 3agau Ha Equnom ["ocynapcTBeHHOM dK3aMeHe 10 OMOJIOTHH;

Yyamuecs J0IKHBI YMCTh:




. Pemate HecTaHmapTHBIE OMONIOTUYECKHE 3a]auH, UCHIOJIB3Ys PA3JInYHbIE aJIrOPUTMbI
pelieHus;

. Pemate pacuéTHbie OMOTOTHYECKHE 3aa9U C IPUMEHEHNE 3HAHUH 110 XUMUHU U
MaTeMAaTHKe;
. YcTaHaBIMBaTh MPUYUHHO-CIICICTBEHHBIC CBSI3H, JIeJaTh 000OIICHNUs, TIOTIOJIHATh U

CUCTCMATU3UPOBATH IMOJTYYCHHBIC 3HAHUA,
° HpI/IMeHSITB 3HAaHHW B HOBBIX U U3BMCHCHHBIX CUTYyallUAX;

. Pemats Ononornyeckue 3aauu pa3HbIX YPOBHEU CIOXKHOCTH, COOTBETCTBYIOIIHUE
TpeboBanussM BY30B ecTecTBeHHO-HAYYHOTO MTPOQUIIS;

. [Tonp30BaThCs pa3aIMUHBIMU OCOOMSIMHU, CIIPAaBOYHOM JInTepaTypoii, UHTepHeT-
HUCTOYHUKAMU

COHEPXAHUE KYPCA
BBenenue — 2 yaca
1. BBenenue B 3J1EKTUBHBIN IIPEIMET

Pecypchl yueOHOTO ycniexa: 00y4eHHOCTh, MOTHBAIHS, TAMSATh, BHUMaHUE, MOAAILHOCTbD,
MBIIUIEHUE, AeATeNbHOCTh. KOHTPOIIb, CAMOKOHTPOJIb.

MortuBanus Ha ycnex: MaTpula UHAMBUYAIbHOIO YCIIeXa, MHAMBUYyalbHas porpaMmmMa
pa3BuUTHs 00ICYICOHBIX HABBIKOB.

1. Penrenue 3amad mo reme
«OcHOBHBIE CBOMCTBA )KMBOTO. CUCTEMHAasi OpraHu3alys KU3HU»-1 yac
3akperieHre OCHOBHOTO COJIEP:KaHUsI TEM B XOJI€ PEIIeHUs] OMOIOTHYECKUX 3a4ay:

buonorus - Hayka 0 JKM3HU U €€ 3aKOHOMepHOCTAX. [Ipeamer, 3agaun, METOABI U 3HaYEHUE
6uonoruu. CBsizb OMOJOTUH C JPYTMMH HayKaMH, €€ MECTO B CUCTEME €CTECTBEHHOHAYUHBIX U
OMOJIOTMYECKUX TUCHUIUIMH. brosorus B cucreme KyabTypbl. MecTo OHOI0THH B
(GbOopMUPOBAHNN HAYYHOTO MUPOBO33PEHUS U HAYYHOU KapTUHBI MUpA.

OCHOBHEBIE IMIPHU3HAKH JKUBOI'O. Onpez[eneHI/Ie MMOHATHSA «GKU3HBY». brojiornaeckas (bopMa
CYHICCTBOBAHUSA MATCPUU. ypOBHI/I opraHuzanvun JKHBOM MaTCpuu U MPUHIHUIIBI KX BBIACICHUSA.

OcHoBHble noHATUS. buonorus. )Kuzue. OCHOBHbIE IPU3HAKH KUBOTO. Y POBHHM OpraHU3alluu
KHUBOW Marepuu. MeTo sl u3yueHus B ouosoruu. Kinerka. Tkanb. Opran. Opranusm.
[Momymnsmust w Bua. buoreonienos. buocdepa

Pasnen 1. Pemenne 3aga4 mo teme «MosekynsipHast OMOJI0THs»-6 4acoB
3akperieHre OCHOBHOTO COJIEP:KaHUsl TEM B XOJI€ PEIIeHUs] OMOIOTHYECKUX 3aay:

1. XHUMHUYECKHUHA COCTaB KIIETKH. HeOpFaHI/I‘-IeCKI/Ie BCIICCTBA.



XHUMHYECKHUE DJIEMEHTHI U X POJIb B KileTke. Heoprannueckue BeniecTsa U Ux poiib B
KHU3HEACSITETLHOCTU KIETKU. Bosa B KiieTke, B3aMMOCBSI3b €€ CTPOCHUSI, XUMHUUECKUX CBOWCTB U
6uonornueckoit poau. Cosn HEOPraHMYECKUX KUCIIOT, UX BKJIaJ B o0ecriedeHne
KHU3HEACSITEIbHOCTU KIETKU U MOJiepkaHnue romeoctasza. VoHbI B KeTke, UX QyHKIUH.
OcmoTHuecKoe AaBlieHHE U Typrop B KieTke. bydepHble CUCTEMBI KIETKH.

1. XUMHUYECKHUI COCTaB KIETKHU. YTJIEBOILIL. JIUIIUAEL.

VYTIeBObI B )KU3HEACATEIBHOCTH PACTCHUH, )KUBOTHBIX, TpUOOB U OakTepuii. CTpPYKTypHBIC U
(byHKIMOHAJIbHBIE OCOOEHHOCTH MOHOCAaXapHI0B U JrcaxapuioB. buonoaumeps! -
NOJICAaXapubl, CTPOCHHUE U OUOJIOrHYECKasi pOlb.

XKups! 1 munuabl, 0COOEHHOCTH UX CTPOEHUS, CBSA3aHHbIE ¢ (PYHKIMOHATBLHON aKTUBHOCTBIO
KJIETKH.

1. XMMHUYECKUN COCTaB KJIETKU. benku.

Oprannueckue BelecTBa KieTku. bruononumeps! — 6enku. CTpyKTypHasi OpraHu3anus
6enkoBbIX MoJieKyJ1. CBolicTBa OenkoB. JleHaTypanus u peHaTypauus — OMOJIOTHYEeCKUN CMBICIT
1 3HaueHne. OyHKINHN OEKOBBIX MOJIEKYJI. DEPMEHTBI, MX POJIb B 00ECTIEYEHHH TPOLIECCOB
Ku3HenesTenbHocTH. Knaccudukanus GpepmeHTos

4-5. XuMuueckuii coctaB KieTku. HyKkeMHOBbIE KUCIIOTHI.

HyxnenHoBble KUCIOTHI, UX poJib B KieTke. McTopus n3yuenus. JIHK — mosiekyna XxpaHeHus
HacaeactBeHHOUM nHpopmanuu. CtpykrypHas opranusanus JJHK. Camoyasoenune JIHK. PHK,
ee BUJIbl, OCOOCHHOCTHU CTPOCHUS U (PyHKIIMOHUPOBAHUS

AT® — 0CHOBHOW aKKyMYJISITOp dHEpruu B KieTke. OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbI U
¢ynkuun AT®. Buramunsl, cTpoeHHe, HCTOYHUK MOCTYIUIEHUS U POJIb B OPraHU3MeE U KIIETKE.

6. KonrponbHas pabota 1o pazzaeny «MoiekyisipHas OHOIOTHs

OcHOBHBIE TIOHATUSI. AMUHOKHCTIOTBI. AHTUKOAOH. [ uapodmibHOCTE. [ uapodoOHOCTS.
I'mukonportenasl. I'yanun. [enarypauus. JTHK. Kogon. KommnementapHocTs. JInnonporeubl.
Jlokyc. Maxkpoanementsl. Mukposnementsl. Monomep. Hykneonporeuasl. Hykineorua. Ocmoc.
[Tonumep. [Homunentua. [lentuanas cBa3p. PHK. Tumun. ®@epmentsl. [luto3un. Ypauui.

Me:xnpeamernsle cBs3u. Heopranndeckass XuMus. XMMUUECKHUE 3IEMEHTHI IEPUOINIECKON
cuctemsl JI.M.MenneneeBa. Monsl (kaTnoHsl 1 aHUOHBI). Bosia u Apyrue Heoprannieckue
BEIIECTBA, CTPOEHUE MOJIEKYJI U CBOWCTBA. J(ucconuanus 31eKTpouToB. Opranuyeckas XUuMHusl.
OcHOBHBIE TPYIIIBI OPTaHUYECKUX coenuHeHni. bydepnbie pactBopbl. @m3nka. OcMOTHYECKOE
nasnenue. uddysus u ocmoc.

Pa3znen 2. Pemenue 3aga4 o teme «l{uronorus» -13 gacor
3akperuieHrue OCHOBHOTO COICPKaHUS TEM B XOJI€ PEIIeHUs] OMOJOTUYECKHX 3a/1ay:
1. [{utonmorus kak Hayka.

IIpenmer, 3a1auu ¥ METOABI COBPEMEHHON LIUTOJOTUU. MECTO LIUTOJIOTHU B CUCTEME
€CTECTBEHHOHAY4YHBIX U OMojornyeckux Hayk. Mcropus pazsurus nutosnorus. Teopetnueckoe u
IIPAKTUYECKOE 3HAYECHHUE LUTOJOTUYECKUX UCCIIEIOBAaHUM B MEIUIIMHE, 31PaBOOXPAaHEHNUH,
CEeNTbCKOM XO3SHCTBE, JIeJIe OXpaHbl IPUPOABI U APYTUX chepax YeTOBEUECKON AEATEIbHOCTH.



Wctopus otkpeiTie KiieTku. Kietounas teopust. OCHOBHBIC TIOJI0KEHUS TIEPBOM KJICTOUHOM
teopun. COBpeMeHHas KJICTOYHAs TEOPHUs, €€ OCHOBHBIC ITOJIOKEHUS M 3HAUCHUE JIJISI Pa3BUTHS
OHUOJIOTUH.

1. CtpoeHue KIEeTKH U €€ OpraHoUabl.

[InazmaTtuueckas meMOpana u obosiouka kietku. CtpoeHne Mmemopans! kieTok. [I[poHukHOBEHKE
BEIIIECTB UYepe3 MeMOpaHy KJIeTOK. Bubl TpaHCHOpTa BEIIECTB Yepe3 LUTOIUIa3MAaTHIYECKY IO
MeMOpaHy KJIETOK (ITACCUBHBIN M aKTUBHBIN TPAHCIOPT, 3K30LMTO3 U 3HAOLMUTO3). OCOOEHHOCTH
CTPOEHUs 000JI04EK TPOKAPUOTHUYECKUX U 3YKAPUOTUUECKUX KIIETOK.

[{uTonnaszMa u ee CTpyKTypHbIE KOMIIOHEHTBI. OCHOBHOE BEIIECTBO IIUTOILIA3MBbl, €T0 CBOWCTBA
1 QYHKIUH.

Anpo uaTepdazHoi KiIeTkH. XMMHUYECKHI COCTaB M CTPOCHUE sapa. 3HAYCHHE sIpa B OOMEHE
BEIIECTB W Mepeiade reHeTHUECKON HHpopMaIuu. S IpeIiniko, 0COOEHHOCTH CTPOCHHS U
¢byHKIMH. XpOMOCOMBI, IIOCTOSHCTBO YKcia U (OpMbI, TOHKOE cTpoeHue. [lonstue o
KapuoTune. ["arnmonaHbii 1 AUTUIOUIHBIN HA0OPBI XPOMOCOM.

Amnmapat ['onpmxu. CTpoeHne, pacronoXeH!e B KIIETKaX KUBOTHBIX U PaCTCHUH, (PyHKITHH
anmnapara ['oJbKu: CUHTE3 MOJIMCAaXapHUI0B U JIUINAO0B, HAKOIUIEHUE U CO3pEBaHHE CEKPETOB
(Oenku, MUNUAbI, MOJIUCAXAPUIBI), TPAHCHIOPT BEIIECTB, POJIb B POPMUPOBAHUY IJIA3MATUYECKON
MeMOpaHbl U 1130coM. CTpoeHue U QyHKIMH JTU30COM.

OupomnazmaTtrueckas cetsb (IIIC), ee Tunbl. OcOOEHHOCTH CTPOSHUS arpaHyJISIpHOHN (TJ1aKOM)
u rpanyssipHoit (mepoxosaroif) DIIC. 3nauenue rnaakoit IIIC B cuHTe3e noarcaxapuioB U
JIMIKJIOB, X HAKOIUIEHUH U TpaHcnopre. 3amuTtHast Gyskiws I1IC (n3omsauus 1 HelTpanu3anus
BPEAHBIX JUIsl KJIeTKU BenlecTB). @yHkuuu mepoxoBatoit DIIC (yyactue B cuHTe3e OEIKOB, B
HAKOIJICHUU OEJIKOBBIX MPOAYKTOB U UX TPAHCIIOPTE, CBA3b C APYTUMH OPraHOMIAMH U
000JI0UKOMN KIIETKH).

PubGocombl, 0COOEHHOCTH CTPOEHUS U POJIb B OMocuHTe3e Oenka. [lonmupubocomsl.
Bakyonu pacTutenbHBIX KJIETOK, UX 3HadeHue, cBs3b ¢ DIIC.

[TnacTuapl: TEHKOMIACTBI, XJIOPOTIACTHI, XpoMoruIacTbl. OCOOCHHOCTH, CTpOeHHUE U (PYHKIIUN
mnactun. JJHK mnactun. [Ipoucxoxaenue xioporuiactoB. B3anmHoe npeBpamnieHre miacTui.

MMUTOXOHIpUH, CTpOEHHE (Hapy>KHasi U BHYTPEHHsAs MEMOpPaHbl, KPUCTbI). MUTOXOH/pUaJIbHbIE
JHK, PHK, pu6ocomsl, ux posnb. OyHKIIMH MUTOXOHAPHHA. [ MIOTE3bI O MPOUCX0KICHUN
MUTOXOHJPUN. 3HAYEHUE BO3HUKHOBEHMSI KUCJIO "POJHOTO JbIXaHUS B 3BOJIIOLUH.

Knerounslii neHTp, ero crpoenue u pyHkunu. Oprasonisl ABMKeHUs. KieTouHble BKIIOUEHUS —
HETIOCTOSTHHBIN OpPTraHOW KJIETOK, 0COOEHHOCTH U (DyHKIIHH.

3. ®orocuuTe3

OOmeH BCIIECTB U DHCPI'UH. [TousTre 0 MIacTUYECKOM B OHEPICTUUCCKOM obMeHe.

dortocunre3. CBeToBas U TeMHOBas (ha3bl (HOTOCUHTE3a, OCHOBHBIE TIPOIECCHI, TPOUCXOISIIUE B
9T ¢a3pl. OCHOBHBIE UTOTH CBETOBOM (hasbl - cuHTe3 ATD, BhIIeTIEHHE KHCIOPO/a,
o0pa3oBaHKe BOCCTAHOBIEHHOT'O HUKOTHHaMUAaqeHUHAnHYyKiIeotuadochara (HALD-H2).
dorodochopmmpoBanne. CymmapHoe ypaBHeHHe GpoTtocuHTe3a. [lepBUUHbIC POTYKTHI
¢dotocunTe3a. DOTOCHHTE3 U YpOXKal CENbCKOXO3SIMCTBEHHBIX KYIbTYp. [1yTH MoOBbIIEHUS



MPOJIYKTUBHOCTHU CEIbCKOX03UCTBEHHBIX pacTeHnil. K.A. TumupszeB o0 KocMUYecKoi poJu
3€JICHBIX PACTeHHI. XEMOCHUHTE3 U €0 3HAUYCHHE B MIPUPOJIC.

4. DHepreTUYecKuii 0OMeH

DOHepreTnyeckuil 0OMeH B KJIETKE U €ro OMOJOTMYECKHI CMBICI. DTalbl SHEPreTHYECKOTO
oOMeHa, TPUYPOYCHHOCTh ATUX MPOIECCOB K OMPEIEIIEHHBIM CTPYKTYpaM KJIETKU. 3HaUeHHE
MuToxoHIpHit u AT® B sHEpreTuueckoM oOMeHe.

1. Buocunres Oenka

brocunTe3 06e1KOoB B KIIETKE U ero 3HayeHue. Posib reHoB B OnocunTe3e 0enkoB. [ eHeTnueckuit
KOJ[ 4 ero cBoiicTBa. Drtaribl OnocuHTe3a Oenka. Peakiyu MaTpuuHoro cunresa. Perynsmus
cuHTe3a O0eKoB. [ 'eH-perynarop, reH-oneparop, CTPYKTypHbIE T€HbI, UX B3aUMOJICHCTBHUE.
[Tpunuun o6paTHOM CBA3M B peryisiiuu (pyHKIHOHUPOBAHUS TeHOB. COBpEMEHHBIE
IIPEJICTaBJICHUS O IIPUPOJE I'eH

1. Tume! geneHus KIeTok

JKu3HEeHHBIN UK KIETKU U ero dTanbl. [IoAroToBKa KIETKH K AeneHuio — nHTepdasa, ee
nepuoab! (MPECUHTETUYECKNHN, CUHTETUYECKHI, IOCTCUHTETUYECKUI). bronornueckoe 3HaueHne
uHTepdaszpl. Anonto3. MUTOTHUECKUNA IUKIT.

AmMUTO3 ¥ ero 3HaueHue. MUTO3 - LUTOJIOrMYEeCcKasi OCHOBA OECIOJIOro pa3MHOKeHUs. Pa3bl
MUTO33, UX XapakTepucTuka. CTPYKTypHbIE U3MEHEHHUS U (PU3HOIOTMIECKIE OCOOCHHOCTH
OpPraHOUJOB KIJIETKH BO BPEMsI MUTOTHYECKOTO JIeJICHUs. BepeTeHo nenenus, CTpoeHue 1
¢byHKIMM HUTEH BepeTeHa. buonornueckoe 3Ha4eHUE MUTO3A.

Meii03 - nuTOIOrMYEcKasi OCHOBA MOJIOBOro pa3MHokeHus. [lepBoe nenenue meitosa, ero assl,
UX XapaKTEpUCTHKA. Y MEHBILIEHUE YNCIIa XPOMOCOM KaK pe3yJIbTaT IEpBOro AeneHus. Bropoe
JeJIeHUe Mei03a, (ha3bl, MX XapaKTepHUCTHUKA. bronormueckoe 3HaueHre MeiHo3a.

1. becnonoe u mosoBoe pa3MHOKEHUE.

dopMBbI ¥ CIOCOOBI Pa3MHOXKEHHUSI OPTaHU3MOB. becronoe pa3MHOKEHHUE, €T0 BUJIBI U 3HAYCHHE.
[TonoBoe pa3MHOXKEHUE, €r0 BUJIBI U SBOJIOMOHHOE 3HaueHue. O0111ast XapakTepuCcTUKa U
0COOEHHOCTH Pa3MHOXKEHHsI OCHOBHBIX TPYIIIT OPTaHU3MOB. Pa3BUTHE MYKCKUX M KEHCKHX
ITIOJIOBBIX KJICTOK y JKUBOTHBIX U paCTeHHﬁ.

1. OHTOreHe3 — MHANBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

OmnooTBOpeHue U ero TUmsl. OMI0JOTBOPEHHUE U PA3BUTHE 3aPOJIbIIIA Y )KUBOTHBIX.
OcHoBHBIE 3Tanbl SMOPUOHATILHOTO PAa3BUTHS KUBOTHBIX. B3anumopelicTBie yactei
Pa3BUBAIOILETOCS 3apo/ibliia. bBUOreHeTHYeCKnil 3aK0H, €ro COBPEMEHHAsI MHTEPIPETALIHSL.
[TocTamOpHoHanbHOE pa3BuTHE. BpenHoe BIMsHNE alIKOT0JIsl, HUKOTHHA, HAPKOTHUKOB,
3arpsi3HEHMS OKPY KAKOIIEH Cpeibl Ha Pa3BUTHE 3apO/IbIIIA )KUBOTHBIX U YEJIOBEKA.

OO61as xapakTepucTUKa U OCOOCHHOCTH Pa3MHOXKEHHSI BUPYCOB, OaKTepuid, BOJIOPOCIIEH,
MOX000pa3HbIX, HAIIOPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX, TOKPHITOCEMEHHBIX, TPHOOB U
nmumaiHukoB. CMeHa ¢a3 B KU3HEHHOM LIUKJIE.

1. KonrponbHas pabora no pazaeny «Lluronorus»

OcHoBHbIe TOHATUS. ABTOTPO(BI. AMHHOKUCIOTHI. AHA0OIU3M. ACCUMIIIAIINS. AHTHKOJIOH.
Amnmnapat ['onbmxu. AKTUBHBIN TpaHcropT. A3poObl. bakTepuodaru. buocunres Oenka.
bpoxenue. Bakyonb. Bkimtouenus. ["amnonansiii Habop xpomocoM. JlummonHeiit Habop



xpomocoM. ['en. ['enerndeckuit koa. I'enom. ['enotun. 'mapodunsnocts. ['uapodhoOHOCTS.
I'makonns. I'mukokanuke. ['mukonporenast. ['pana. ['yanun. Jlenatypanus. Jluccumumnsanus.
JHK. Jpixatensusbiii cyoctpar. Kinerounoe apixanue. Kapuomnnaszma. Karabonmusm.
Kucnoponueiit stan. Konon. Kommemenrapuocts. Kpucra. Jlelikomnactsl. JInzocoma.
Jlunonporeunst. Jlokyc. MakposnemeHnTsl. Matpukc. MaTpuuHblii cMHTE3. MeTabosn3M.
Muxkpotpy6ouku. MukpodunamenTsl. Mukposnementsl. Monomep. Hykneonporeunapl.
Hyxneorun. Onepon. Opranouast. Ocmoc. Onepatop. Ilnactuast. IInnonuros. Ilonnmep.
[NonmunenTua. [lentunnas cBass. [Ipokapuotsl. Penpeccop. Pubocomsr. PHK. CITN /. Ctpoma.
Crpykrypssble rensl. Tpancusanus. Tpanckpunuus. Tpurier. Tunakoua. Tumun. ®darounTos.
®depMeHThI. XJToporuiacT. XpoMaTuH. XpomoruiacT. Xpomocoma. Llentpuonm.
[MutoruiazmMatuueckas MmemOpana. Lluto3un. Yparui. @orocunTe3. XeMOCHHTE3. DK301UTO3.
OHJIOIUTO3. DHAOIUIa3MaTHYECKasl CeTh. DyKaproOThL. Anpo. Aapeiiko.

becnionoe pasmuoxenue. BereraruBnoe pasmuoxenue. 3urora. [lonoBoe pazmMHoKeHUE.
[ToukoBanue. AnonTo3. JKuzHennsit nuki kietku. Cnepmarozon. Cropa. Sinexierka.
Awmuto3s. Murtos. Meiios. Llentpomepa. Uatepdasa. [Ipodasa. Anadaza. Meradaza. Tenodasa.
Bepereno nenenus. busanent. ['enepatuBHas TkaHb. I'0MOJIOrMYHBIE XpPOMOCOMBI. J[BOMHOE
OIUIOJIOTBOpEHUE. 3apoabiiieBbiii Memok. Konstoranus. Kpoccunrosep. Penykimonnoe
nenenne. Cnepmarorenes. OBorenes. XKuznennsii uki. ['ameroput. Ciopodur.
buorenetnueckuii 3akoH. biacryna. biactomep. Omnonorsopenue. OnTorenes. Buytpennee
omiooTBopeHue. HapyxHoe omionoTBopeHue. 3apobiieBble TUCTKH. OpraHoreHes.
[Taprenorenes. DmOpronanbHoe pa3BuTHe. [locTamMOproHanbHOE pa3BuTHe. DuinorexHes.
DkTonepma. JHToaepMa. Meszoaepma.

MexnpenmeTHbie cBsi3u. Heoprannueckas XuMusi. XUMHUYECKHUE 3JIEMEHThI IEPUOINYECKON
cucrems! J[.M1.MenneneeBa. loHs! (kaTHOHBI M aHNOHBI). Boja u [pyrue HeopraHuueckue
BEILIECTBA, CTPOCHHUE MOJIEKYJ U CBOMCTBA. J(ncconmanus 31eKTpoauToB. OpraHnyeckast XUMHUsL.
OcHOBHBIE TPYIIIBI OPraHUuecKuX coequHeHni. bydepnsie pactBopsl. @usnka. OcMoTHUECKOE
nasnenue. Juddysus u ocmoc. borannka. OcoOEHHOCTH CTPOCHHUS KJIETOK pacTeHUud. OTaudust
pacTeHHi OT KUBOTHBIX. 300J10THsI. OCOOEHHOCTH CTPOEHUS KJIETOK KUBOTHBIX. OTIHYMS
KUBOTHBIX OT pacTeHU U TPHOOB

borannka. OcoOeHHOCTH CTPOSHMS U Pa3MHOKEHHsI pacTeHui. BereraTuBHOE pa3MHOKEHHE.
[TpuBuBKH. Opransl pacTeHuil, ux ctpoenue u GpyHkun. CTpoeHne BETKa — OpraHa CEMEHHOTO
pasmHoxeHus. OnpuieHue. 30010rus. OCOOEHHOCTH Pa3MHOKEHHS dKUBOTHBIX Pa3IMYHbIX
cucreMarndeckux rpymni. CriocoObl OIUIOA0TBOPEHUs y KUBOTHBIX. [locTamMOproHansHOe
pa3BuTHE HaceKoMbIX. L{uki pa3BuTHs 3eMHOBOJHBIX. AHaTOMUsA. OcOOEHHOCTH
SMOPHOHATIFHOTO PA3BUTHUS YEJIOBEKA

Paznen 3.Pemrenne 3amau o teme «l enernka»-13 gacos
3akperuieHre OCHOBHOTO COZICPKaHUS TEM B XOJI€ PEIIeHUs] OMOJIOTUYECKHX 3a/1ay:
1. HezaBucuMoe HacienoBaHue MpU3HAKOB

IIpenmer, 3anaun U MeToAbl TeHeTUKNA. OCHOBHBIE pa3/ieibl TeHETUKA. MEeCTO TeHETUKH cpenn
OMOJIOTUYECKUX HayK. 3HAYCHHE TEHETHKH B pa3padoTKe Mpo0IeM OXpaHbl TPUPOIHI,
3paBOOXpaHEHUs], MEIULIUHBI, CEJILCKOr0 X03sicTBa. [IpakTnyeckoe 3HaYeHuEe TEHETUKU.

I".MeHies1b — OCHOBOIIOJIOKHUK T€HETUKH. MeTo/1 TeHeTHUECKOTO aHalln3a, pa3padoTaHHbIN
I''Mennenem. I'enernueckas cumBonvka. [IpaBuia 3anmmcu cxem CKpeyBaHus.



HacnenoBanue npu MOHOTUOPUTHOM CKpelIBaHUH. [JOMHUHAHTHBIC U PELIECCUBHBIC MPU3HAKH.
[TepBrrit 3akoH MeHens - 3aK0H eIMHO00pa3rs THOPUIOB TIEPBOTO TTOKOJICHHsI. BTopoit 3akoH
Menpens - 3akoH pacuerienust. [IpaBuio unctorsl ramert. LluTonoruueckre OCHOBBI

pacHIeTUIeHHs TIPU MOHOTHOPUIHOM CKpemuBaHui. CTaTUCTUISCKUN XapaKTep paclieTUICHUS.

IlonsTue o renax u ayuiensax. denorumn u reHorun. I'omo3urora u TeT€po3urora. PacmenneHHe
IIPpU BO3BPATHOM U AaHAJIIM3HUPYIOIIEM CKPCIIMBAHUH.

HacnenoBanue npu qurubpuaHom ckpenuBanuu. HezaBucumoe KoMOMHUPOBAaHHE
HE3aBHCUMBIX Map MPU3HAKOB - TPETUM 3aKOH Menaens. Llutonornyeckue 0CHOBBI
HE3aBUCUMOTO KOMOWHUPOBAHUS AP MPU3HAKOB.

1. B3auMoaeiicTBrE aIEIbHBIX U HEAIEILHLIX I'€HOB.

Hacnenosanue npu B3auMoIeHCTBUY aJIICNIBHBIX T'eHOB. JlomuHupoBanue. Henonnoe
nomuHupoBanue. KonomuupoBanue. CBepX10MUHUPOBaHUE. MHOKECTBEHHBIN aJlJICIU3M.

B3aumoeiicTBue HeautenbHBIX TeHOB. HoBoOOpa3oBanwust nmpu ckpemuBanuu. OCOOCHHOCTH
HacJIE0OBaHMsI KOJMYECTBEHHBIX TpU3HaKoB. KommmmmenTapHocTs. Onucras. [Tonmumepus.
MHOkeCTBEHHOE IelCTBUE TeHOB. [IpuMepsl MHOKECTBEHHOTO JEHCTBUS I€HOB. BO3MOXKHBIE
MeXaHU3Mbl OOBSICHEHUS 3TOTO SIBJICHUSA. | €HOTHI KaK 1I€JI0CTHAs HCTOPUYECKH CI0KHUBILIASICS
cucrema.

1. XpOMOCOMHas TEOpHsI HACTEICTBEHHOCTH.

SIBneHue CUEIUIEHHOTO HACIIEJOBAHUS U OTPAHUYEHHOCTh TPEThEro 3akoHa MeHiens. 3HaueHue
pabot T.I'.MopraHna u ero mKoJbl B U3yYCHHUH SIBIICHUS CIICTUICHHOTO HACJICIOBAHUSI.
Kpoccunrosep, ero Ouonoruyeckoe 3HaueHue. I eHetnueckue kapTol XpoMocoM. OCHOBHBIE
MOJIOKEHUSI XPOMOCOMHOM TEOpHUH HacaeACTBEHHOCTH. Bkiaz mkonsl T.I.Moprana B
pa3paboTKy XpOMOCOMHOM T€OpUHU HACIIEICTBEHHOCTH.

1. I'eneTuka mosma.

I'eneruka nona. IlepBuuHbIe 1 BTOPUYHBIE MTOJOBBIE IPU3HAKUA. XPOMOCOMHAS TEOPHUS
omnpeaesieHus mojia. ['oMoraMeTHbIi M reTeporaMeTHbIN MoJl. TUIbl onpeaeieHus mnosjia.
Mexanusm nojjepkanus cooTHoieHus nojios 1:1. HacnenoBanue npu3HakoB, CIEIUVICHHBIX C
IIOJIOM.

10. 3aKOHOMEPHOCTH U3MEHYMBOCTH.
N3menunBocth. Knaccudukaiys n3aMeHYMBOCTH C TIO3UIIMI COBPEMEHHOM re "HEeTUKHU.

®denotunuyeckas (Moau(UKaMOHHAS U OHTOT€HeTUYeCKas) N3MEeHUYMBOCTh. HopMa peakuuu u
ee 3aBUCUMOCTh OT reHoTuna. CTaTucTuyeckiue 3aKOHOMEPHOCTH MOIU(UKALIMOHHON
M3MEHYMBOCTH; BapUAILIMOHHBIN s/l U BapUallMOHHAs KpUBasl.

I'enotunmueckas (KOMOMHATUBHAS U MYTAllMOHHAS1) HK3MEHUYMBOCTh. 3HaUCHHE KOMOWHATUBHOM
M3MEHYUBOCTU B OOBSCHEHUH IBOJIIOLMOHHBIX ITPOLIECCOB, CEIEKIIMA OPIaHU3MOB.
MyTanoHHas U3MEHYHUBOCTD, €€ BUIbl. MyTanuu, ux npuuunsl. Knaccudukanus Mmyrtammii mo
XapakTepy U3MEHEHUs I'€HOTHUIIA (TeHHbIE, XPOMOCOMHBIE, FEHOMHBIE, IUTOILIa3MAaTUUYECKHUE).
IlocnencTBus BAMSAHUSA MyTareHOB Ha OPraHU3M. Mepbl 3alUThl OKPYKarOLEN CPEeIbl OT
3arpsi3HEHUS] MyTareHaMH. 3aKOH TOMOJIOTHYECKUX PALOB B HACJIECICTBEHHOW H3MEHUNBOCTH.
H.M.BaBuioBa. DKciepuMEHTAIBHOE MTOJIy4EHUE MY TALIUM.

1. T'eneTuka uenoBeka



I'eneruka yenoBeka. YenoBek kak 00BEKT TeHETUYECKUX UCCIIEeIOBaHMI. MeTo bl H3yUYeHUS
HACJICJCTBEHHOCTH YEJIOBEKA: TCHEAIOTHYECKHUI, OJIM3HEIOBEIN, [IMTOI€HETHUCCKUM,
rHOpUAU3AIHS COMATHUECKUX KIETOK.

Hacnencreennbie 00€3HU, KX PACIIPOCTPAHCHUE B MOMYJISIIASX YeTIOBEKa. Mephl
npo(UIaKTUKY HACJIECTBEHHBIX 3a00J1eBaHMil yenoBeka. BpeaHoe BiusHUE aaKorois,
HUKOTHHA U HAPKOTUYECKUX BEILIECTB HA HACJIECJACTBEHHOCTh YeoBeKa. MeIMKO-TeHETUIECKOe
KOHCYJbTUpOBaHue. KpuTrka pacuCTCKUX TEOPHUIl C MO3ULIUN COBPEMEHHOW MeHETHUKH.

OcHoBHble OHATHA. ['eHeTuka. 'mbpunonorndyeckuit Mmeroa. HacnencTBeHHOCTS.
N3meHunBoCTh. Asienb. AnbTepHaTUBHBIE TpU3HaKU. ['eHotun. @enorun. ['ereposurora.
I'omo3urora. ['ubpua. loMmuHanTHBIN pu3HaK. PerieccuBHbBIN MpU3HAK. AHATU3UPYIOIIEe
ckpeuBanue. Bo3BpaTHoe ckpemuBanue. Jurereposurora. [lommruOpuaHoe ckpemmBaHue.
KommumMmenTtapHoe aelictsue reHoB. Onuctas. [lonmumepus. IIneiorponus. MHOKeCTBEHHBIN
amnenu3M. Kogomunuposanue. CBepxiomuHupoBanue. HermonHoe 1oMUHUpOBaHUE.
CuemnenHnoe HacnenoBanue. I'pynmel cueriennsa. Kpoccunrosep. KpoccosepHsie u
HEKpPOCCOBEpHbIE TaMeThl. AyTocoMbl. ['eTeporameTHsiii o1 'omorametHslil noi. CuenjieHHoe
C 10JIOM HaclieioBaHue. PeHOoTUNnIecKas H3MEHUYMBOCTh. Moan(UKaMOHHasi U3MEHYHBOCTb.
Bapuanra. Bapuanuonnsriii psin. Bapuannonnas kpuBasi. Hopma peakuun. OHTOreHETHUECKAs
MU3MEHYMBOCTh. 'eHOTMIIMUYECKass N3MEHYUBOCTh. MyTallnOHHAss U3MEHUYNBOCTh. MyTaluy.
Myrtarensl. ['ennpie myTanuu. ['eHOMHBIE MyTaniui. XpoMOCOMHbIE MyTaliui. KomOnHaTHBHAs
U3MEHYMBOCTh. [{uTonnazmatudeckas n3MeHUNBOCTh. CIIOHTaHHBIE MyTaluu. JleTanbHbIe
MyTalUU. 3aKOH TOMOJIOTUYECKUX PAJOB B HACJIEICTBEHHON U3MEHUNBOCTH.

I'eneTnka yenoseka. Haciencrsennsle 00se3Hn. ATEOMHN3M. BIIM3HEOBEIN METO.I.
I'emodunms. ['ubpuansamnust coMaTHUYECKUX KIETOK. MeANKO-TeHETUYECKOEe KOHCYIBTUPOBAHMUE.
[Monupnaktunus. [lonmyassuUOHHBIA METOI.

Me:xnpeameTHble cBs3U. JKonorus. OxpaHa IpUpPObl OT BO3AEHCTBUS X035MICTBEHHON
NeSITeNIbHOCTH YesloBeKa. Teopust 3BOMIoNMH. 3Hau€HUEe U3MEHYUBOCTH B 3BoJtoLuu. Dusnka.
HoHuzupyroliee n3iaydeHue, MOHITUE O 103€ U3IIyUYeHUs] U OMOIOrHYecKol 3aiuTe. XuMHusl.
OxpaHa npupobl OT BO3IEHCTBUS XUMUYECKUX ITPOU3BOJICTB.

HeopraHquCKaﬂ XHUMU. OxpaHa HpI/IpO}II)I OT HETAaTUBHOT O BOSJI@I\/’ICTBI/ISI OTXOA0B XUMHUYCCKUX
npousBoacTB. Pusnka. PeHtreHoBckoe nznyuenue. [IoHsTHE 0 103€ U3TyUeHUs U
OMOJIOTUYECKON 3alUTE.

3auér o kypcy «Pemenue OMOTOTHYECKHX 3a/1a4 B X0J1e OATr0TOBKU K EI'D» - 1 vac

PesepBHoe Bpems — 1 yac

3.YuyeOHO-TeMATHYECKOE IMIAHUPOBAHNE

Ne Ha3Banue tem u ypokoB Ienu nzydyeHus TeMbl CpencrBa
ypoka/ ypoxa o0y4eHusi, B TOM
Ne ypoxka yucne UKT
B TEME
1 BBenenue B 2JIEKTUBHBIN IPEAMET TecrupoBanue — Bupryanbnas
JMarHOCTUKA YPOBHS mkosa Kupuina




apaMeTpoB yueOHOTO u Medoaus
ycIexa y4eHHKa https://bio-
ege.sdamgia.ru/
2 Pemenue 3anau no reme «OCHOBHBIE CBOMCTBA Pemenue nornueckux 3anau | BuprtyanbHas
xuBoro. CucTeMHast OpraHu3alust KUZHI) 10 OCHOBHBIM CBOMCTBaM mkosa Kupuia
xwuBoro. CucremMHast u Medomus
OpraHu3aLys KU3HH. https://bio-
ege.sdamgia.ru/
Pa3nen I. MosekyJisipuasi 6uoJiorus - 6 4
3\ Pemenue 3amau no Teme: « XMMUUECKHUH COCTaB N3yunTh Xxummaeckuii Buprtyanbnas
KJIeTKH. Heopranuyeckue BemiecTsay COCTaB KJIETKH, mkona Kupuina
HEOPraHU4eCKUe BEIIECTBA. u Medous,
CdopmupoBats yMeHHS Penry EI'D
pelreHus 3a1ad. https://bio-
ege.sdamgia.ru/
4\2 Pemenue 3anau no reme: «XUMHUUECKUI COCTAB N3yunTh XUMUYECKUI Bupryansnas
KICTKU. YTIeBOIbI. JIunuasn. COCTAaB KJIETKHU. YTJIEBOBIL. mkona Kupnnna
JIuntupapr. ChopMupoBaTh u Medoaus
YMEHUS pPelIeHns 3a1ad. https://bio-
ege.sdamgia.ru/
5\3 Pemenue 3anau no reme: «XUMHUUECKUI COCTAB Uzyuuth Oenku, HAyYuTh Bupryansnas
KJIeTKU. bemkmy. pemats 3a7aqu. nikona Kupuina
u Medonus
https://bio-
ege.sdamgia.ru/
6\4 Pemenue 3ana4 no reme: «XUMUYECKUN COCTAB N3yuuTh HYKJIEMHOBBIE Bupryansnas
kietku. HyknennoBbie kucinotel. ATD» kuciotel U AT®, ocBoUTh mkona Kupuiina
3HAHUSA pelIeHnd 3a1a4 Ha u Medonus
XUMHUYECKUHN COCTaB. https://bio-
ege.sdamgia.ru/
7S Pemenue 3amau no Teme: « XMMUUECKHH COCTaB N3yuuTh HyKJIEMHOBBIE Buprtyanbnas
kneTku. HyxienHnosble kucinotel. ATD» kuciiotel 1 AT®, ocBOUTH urkona Kupusna
3HAHUSA PEHICHHA 33]a49 Ha u Medonus
XUMHYECKUH COCTaB https://bio-

ege.sdamgia.ru/
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KonTponesHas paboTa o pazaeny: «MosekyspHas
ouonorus»

OBnazeTh pa3sTuIHBIMA
CMOCO0AMU PEIICHHUS
3aad.

Bupryansnas
mikona Kupunna
u Medoaus
https://bio-
ege.sdamgia.ru/

Pazgen II. lluTosorns - 13 u

o\ ITonHOE ¥ HEMOJHOE CLEIJICHUE TEHOB. [TozHakoMuTh ¢ Buptyanbnas
['eneTnyeckue KapThl XPOMOCOM TCHETHYECKHMH KapTaMu mikona Kupuna
XpOMOCOM, c(hOpMHPOBATH u Medomus
YMEHUsI pEeLIeHNUs 3a1a4. https://bio-
ege.sdamgia.ru/

10\2 Pemenue 3amau no teme: «CTpoeHUE KIIETKH U €€ Co3znatp yCcrmoBHs IS https://bio-

OPraHOUIbD) M3YYCHUS CTpOCHUE KiIeTku | ege.sdamgia.ru/
U €€ OPraHoUJIOB,
chOopMHUPOBATh yMEHUS
peleHus 3a1ad.

11\3 Penrenne 3amay o reme: «POTOCHHTE3» Uzyuuth 3HaUeHUE Bupryanbnas
¢dorocunTe3A, mkona Kupunna
chopMUpPOBATh YMEHHUS u Medoaus
pelreHus 3a1a4. https://bio-

ege.sdamgia.ru/

12\4 Pemenme 3amau o Teme: «OHepreTudecknii oomeH | M3yunth ocoOeHHOCTH BupryanbHas

DHepreTuuecknit 0OMeH» SHEPreTHYECKOro 0OMeHa, mkona Kupunna
chopMUpPOBATH YMCHHUS u Medoaust
pereHus 3a1ad. https://bio-

ege.sdamgia.ru/

13\5 Pemenue 3amau o teme: «bruocuHTes Oenkay» Cosnath ycnosust st BupryanbHas
M3y4eHUs1 OMOCHHTE3a mkona Kupnna
OenKa, Hay4uTh pelarb u Medoaus
3aJ1auu https://bio-

ege.sdamgia.ru/

14\6 Perrenne 3amad o teme: «brHocHHTE3 Oemkay HAY4YHUThL PEIIATh 337a49H https://bio-

ege.sdamgia.ru/

15\7 Pemenue 3amau o treme: «buocunTes Genkay» W3y4nTh OCHOBHBIE BupryanbHas
CIOCOOBI pelIeHHs 3a1a4. mkona Kupunna

u Medoaus
https://bio-
ege.sdamgia.ru/

16\8 Pemrenne 3anau no teme: « Tunbl fnenenns knetok» | M3yduTh THIBI ASICHUAS Bupryanbnas




KJIETOK, HAYYUTh penliaTh

mrkosra Kupusna

3a1aun u Medomaus
https://bio-
ege.sdamgia.ru/
17\9 Pemenne 3aga4 no teme: « Turmer genenus knetok» | M3y4nTh THUIBI AEICHUS Bupryanenas
KJIIETOK, HAYYHTh PEIIaTh mkona Kupuna
3a1a9u u Medomus
https://bio-
ege.sdamgia.ru/
18\10 Pemenne 3agaq no teme: «becronoe u noiosoe W3zyuuts 6ecnosnoe u Bupryansnas
Pa3sMHOKEHHEN MOJIOBOE Pa3MHOXKEHUE, mkona Kupunna
W3yYUTh OCHOBHBIC u Medoaus
crocoObI perreHus 3a1ay. https://bio-
ege.sdamgia.ru/
19\11 Pemenue 3anau no teme: «becnonoe u noaoBoe W3zyuuts 6ecnosnoe u Bupryanbnas
Pa3sMHOKEHUEN MIOJIOBOE PA3MHOKEHHE. mkona Kupunna
M3y4nth OCHOBHBIE u Medoaust
CIIOCOOBI peNICHHS 3a1a4. https://bio-
ege.sdamgia.ru/
20\12 Pemenue 3agmau mno Teme: «MHpuBupyansHOe | M3y4uTh MHIMBUIYaTHHOE Buptyanbnas
pa3BHUTHE OPTaHU3MOB) pa3BUTHE OPTraHU3MOB, mkona Kupnnna
HAY4HTh peIaTh 3a1a4un u Medonus
https://bio-
ege.sdamgia.ru/
21\3 Pemenne 3amay mno Teme: «MHauBuayansHoe | M3y4nTh OCHOBHBIC Bupryansnas
pa3BUTHE OPTaHU3MOB) CIIOCOOBI peIIeHHs 3a/1a4. mikoa Kupuna
u Medoaust
https://bio-
ege.sdamgia.ru/
Pazned III. 'eneruka - 13 4
22\ Permrenwe 3a1au o Teme: «HeszaBucumoe M3yuuth 3aKkoHBEI MeHmens, Buptyansnas
HACJICIOBAHHC MIPH3HAKOBY chopMUPOBATH yMEHUS mkona Kupunna
pEIIeHHs] TEHETUIECKUX u Medoaus
3aJIaHU https://bio-
ege.sdamgia.ru/
23\2 Pemrenne 3amau  mo  Tteme:  «HesaBucumoe | M3yunTh 3aKOHBI MeHmes, Bupryanbnas
HACJICOBAHHE IIPU3HAKOBY» chopMUPOBATH YMEHHUSI mkona Kupunna
pELIeHHs] TEHETUYEeCKUX u Medoaus
3alaHAl https://bio-
ege.sdamgia.ru/
24\3 Pemenwue 3anau mo Teme: «HeszaBucumoe Hayuuts cocTaBisaTh Bupryanbnas

HaCJICJOBAHUE ITPU3HAKOB»

MPOCTENIITHNE CXEMBI
CKpEIIMBAHUS HA 3aKOHBI

mkona Kupuiina
u Medoaust




Menpensi, chopMUpOBaTh https://bio-
YMEHHUSI peIIeHuUs ege.sdamgia.ru/
TeHETUYESCKHUX 3aJJaHul
25\4 Pemenue 3anau no reme: «B3aumopelicteue ITo3HaKOMMTE C TEHHBIMU, Bupryansnas
I'CHOB» XPOMOCOMHBIMHU H mkona Kupunna
TCHOMHBIMU MYTaLUSIMH, u Medoaus
chopMHpOBATH YMEHHS https://bio-
pEIICHUs TEHETHYECKUX ege.sdamgia.ru/
3alaHuAi
26\5 Pemenwne 3amau o reme: «B3aumoneiicTue HccenenoBath cBOMCTBA Buptyansnas
TEHOB» MyTauui. U3yaurts mkona Kupunna
TCHETHYECKHE KapThl u Medonus,
XPOMOCOM U IIO3HAKOMHTD Tabnuna
C TOJIHBIM U HETIOJTHBIM https://bio-
CIIeTIIEHUEM TeHOB ege.sdamgia.ru/
chopMUPOBATH yMEHUS
peIeHHs] TEHETUIECKUX
3aJaHuN
27\6 Pelenye 3a1a4 1o TeMe: [To3HakoMHTE C Buptyanbnas
MyTalUsIMU U nikosa Kupuina
«XPpOMOCOMHAsI TEOPHST HACIICICTBCHHOCTHD) chOopMHUPOBATh yMEHUS u Medonus
peLIeHHs] TEHETUYEeCKUX https://bio-
3aJIaHMUH ege.sdamgia.ru/
28\7 Pemienye 3a1a4 1o TeMe: CdopmupoBats ymeHus Buptyanbnas
peLIeHHs] TEHETUYEeCKUX mikoa Kupuna
«XPpOMOCOMHAsI TEOPHST HACIICICTBCHHOCTHD) 3aJaHui| u Medonus
https://bio-
ege.sdamgia.ru/
29\8 Pellenyie 3a1a4 110 TeMe: CdopmupoBats ymeHus Bupryanpnaas
pelieHus 3aaa4 1o mkona Kupuina
«CeHeTHKA IO TeHeTHKE ToJIa. n Medoaus
https://bio-
ege.sdamgia.ru/
30\9 Pelmenye 3a/1a4 10 TeMe: Pemenwne 3amau Bupryanpras
CdhopmupoBats ymeHuUs mkona Kupunna
«eHeTHKA TIOIIay pEIIeHHs] TEHETUIEeCKUX u Medoaus
3aJaHUNA https://bio-
ege.sdamgia.ru/
31\10 Pemenue 3anau no teme: «3aKOHOMEPHOCTH CdhopmupoBats ymeHuUs Bupryanbnas
U3MEHYUBOCTI pELICHNS] TEHETUYECKUX mkona Kupunna
3aJIaHUi u Medoaus
https://bio-
ege.sdamgia.ru/
32\11 Pemtenue 3aad 1o Teme: «3aKOHOMEPHOCTH CdopmupoBaTh yMEHUs BupryanbHas




M3MEHUYHMBOCTID) pelIeHNs TeHETHUECKUX mkona Kupunna
3aJaHUNR u Medoaus
https://bio-
ege.sdamgia.ru/
33\12 Pemenue 3aga4 no teme: «l eHeTHKa yeTOBEKay CdopmupoBaTh yMEHUS Bupryanenas
pelIeHNs TeHETHUECKUX mkosna Kupumna
3a1aHAN 1 Medoaus
https://bio-
ege.sdamgia.ru/
34\13 Pemenne 3anau no teme: «I'eHeTrKa yenoBekay» OBnazers pa3nuIHbIMU Bupryansnas
crnoco0aMu peleHus mkona Kupumna
IeHeTUYECKHX 3a]au. 1 Medoaus
https://bio-
ege.sdamgia.ru/
35 Peseps
Hroro 35 yacos

4.Kputepuy olleHMBAHUS YYAIIMXCS 110 NMPeIMeTy

OL[GHI/IBaHI/IC HE BeAETCS

@OopMBI KOHTPOJIS TEKYLIEH
YCIEBAEMOCTH yUaIIHXCsI

Kputepuu ornennBanus

6.0nucanue MaTepHAJTbHO-TEXHHYECKOT0 M YIeOHO-MEeTOANYeCKOoro odecneyenusi Padoueid

nporpammsl. UH¢opManuoHHO-KOMMYHHKAIIHOHHBIE CPeCTBA 00y4YeHHs
MybTUMEIUIHBIA KOMITBIOTED (C MAKETOM MPHUKIAAHBIX IPOrpaMM, rpadruecKoi onepanroHHON
CHCTEMOH, IPUBOIOM AJIS1 YTCHUS/3aIMCH KOMIIAKT-AMCKOB, ayJHO-BHIEO0 BXOJaMH/ BBIXOJAaMH,

aKyCTHUYECKHUMHU KOJIOHKAaMH, MUKPO(QOHOM M HAYIIHUKAMH ¥ BO3MOXKHOCTBIO BBIX0Ja B IHTEpHET).

OKCIIO3UIIMOHHBIN KPaH.
WHuTepakTBHAA/AIIEKTPOHHAS TOCKA.
KonupoBaibHbIi anmapar.

MULTIMEDIA -rnonpepskia Kypea «bromnorvst. 2Kusoii oprasrsmy JIabopatopHbiii mpakmikym. bruonorvst 6-11 xiace
(yueOHoe a1eKTpOHHOE u3Aanue), PecnyOonukanckuii Mmynastumenuna neHtp, 2010buonorms 9 xace. Oomast
Oronorns.  MynsTiMeTMiiHOE TIPFTIOKEHHE K YIeOHHKY (3JIEKTpOHHOE yueOHoe n3nanue), Jpoda, Ousukow,

2006

Nureprer-pecypes. BUBJIMOTEKA 3JIEKTPOHHBIX HATJISJHBIX
[OCOBHHIIOAIOTOBKA K EI'D 11O BUOJIOI'MUAETCKAS SHIUKJIONEAUS (Kupumia u
Medoaust)PETIETUTOP — BUOJIOTUA Pabouas nporpamma k nuauun Y MK B.M. CuBornazosa

cocTaBlieHa Ha ocHoBe IIporpammbl cpemHero oOpazoBanus o ouonoruu 10-11 ki1accoB 0a30BbIi

ypoBeHb aBTOpoB / U. b. AradoHnoBa,

H.B. babuues, B. U. Cuormnazos. — M. : Jlpoca, 2019. — 148 ¢ -




Ypoku ouonorun KUM. Yenosek. 8 kiacc.- BupTyaibHas 1koia Kupwiia u Medous.-M.,2010.

Peanuszanusi o6pa3oBaTebHBIX IPOrpamMM 10 OMOJIOTMH € HCIOJIb30BAaHUEM 000PY10BaHUS
aeTckoro Texnonapka «lIkoabHblil KBaHTOPHYM» 5-9 Kiaaccsl. MeToguyeckoe mocodoue.
Mocksa,2021. B.B. Bycaakos, A.B. IIbineeB
Mopaenn, ckeaeTbl, TAOJIULBI, MYJISKH, BJIAXKHbIE MPenapaThl: CepAle B pa3pese, MO3T B pa3pese,
rira3. Habop Tabimir o aHaToMuH.
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