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NMMOACHHUTEJbLHAA 3AITMCKA

PaScnan aporpanmva dakynnTaTHBHOro Kypca «CnokHule Bompochl OHONOTHH» Ha YypoBHE
cpeaHero obmero o6pa3oBaHHs cocTaBlieHa Ha ocHoBe TpeGoBaHHi K pe3yJbTaTaM OCBOEHHA
OCHOBHOH 00pa3oBaTeNbHON AporpaMMbl cpeguero obmero o6pa3soBaHHs, MpEACTAaBIECHHEIX B
¢enepanbHOM rocyaapcTeeHHOM ofpasoBaTeslbHOM cTaHjapTe cpepHero ofmero ofpazopaHus
(Ilpuka3s Munucrepctea npocBemenns Poccuiickofi depepannu ot 12.08.2022 Ne 732 «O
BHECEHHH H3MEHeHHH B (eJepalbHbli rocyAapcTBeHHbIH 00pa30oBaTelIbHEIA CTAHIApT CPENHEro
obmero obpasoBaHud, YyrBepKACHHBIH mnpHKazoM MuHucTepcTBa ©06pa3oBaHHAs M HayKH
Poccuiickoii ®enepanun ot 17 maa 2012r.Ne413»).

OBIIAS XAPAKTEPHCTHKA ®AKYJILTATHUBHOI'O KYPCA
. Meroant of6yueHns H KOHTpO/S, HCHONb3yeMble B JaHHOM (PaKyNIbTATHBHOM KYpCE: YPOKH-
NEKHHH, YPOKH-CEMHHADEI, caMoOCTofATeNbHas pafoTa ydammxca c ydeOHOH W HaywHO-
nomynApHO# NUTEpaTypoil H CKTPOHHBIMH HCTOYHAKAMH HHpOpMalLliH, paboTa ¢ MOUCKOBBIMH
CHCTEMaMH, BBIMIOJHEHHE MWHM-HCCIENOoBaHMil, nabopatopHelx pabor. Hcmoms3oBanne
COBpiMTiinioid CPCACTE OGydeHEA cnmocoOCTBYET NPHBIICICHHIO BHHMaHHA YYamuXcd K
HCTIONB30BaHHI0 HHGOPMAUHOHHEIX TEXHONOTHI B SKCIIEPHMEHTE, & TAKKE JAET BO3MOKHOCTD
NPOBOMTh H3BECTHHE y1eOHHE paboTH Ha KaueCTBEHHO HOBOM YPOBHE, COOTBETCTBYIOLIEM
3anpocaM COBpPEMEHHBIX HAY9HBIX HCCHEAOBaHMH. DTO MO3BOJAET Y4alIMMCA pacLIHpPHTH
BO3MOXHOCTH OGHONOrHYECKOro SKCIEpHMEHTa NpPH M3ydeHUn cOoOCTBEHHOTO OpraHM3Ma, 4To
0COOCHHO AaKTyaJlbHO I JOCTHIKGHHS COBpPEMEHHHIX Leneil mkoysbHOro OGMonormueckoro
obpazoBanna. Kypc coaepHT HOBBIE dKCIEPUMEHTEI, HE BHIIONHABINHECH IpeXie B paMKax
IDKONMBHOH MPOrpaMMEl, 9TO IO3BOJET 3HAYMUTENBHO NOBRICHTh 3¢diekTHBHOCTE 00ydeHHS
GHoNOrHy, cAenatTh BOCHPHATHE TEOPETHIECKOTO MaTeprana bojiee aKTHBHBIM, 3MOIIHOHANLHEIM,
TBOPYECKHM, (POPMHPOBATH HCCIIEOBATENECKYIO KOMIIETEHIHIO YIaITHXCA.
Hcnonws3opanne yKpynHEHHBIX QUAAKTHYECKMX €IHHHIl — MATpPHL, pabodHX CXeM, KOTOphie He
npeuiaracTcd B rOTOBOM BHJE, & COCTaBILOTCS MO XOAY COBMECTHOM IEATENBHOCTH YUHTENA H
YUEHHKOB, MO3BOIMT BHIABHTh B3aHMOCBA3b 3IEMEHTOB 3HAHMH H Oonee MpPOAYKTHBHO
OpraHH30BaTh HX YCBOCHHE.
Kypc Bxmodaer B ceba TpaaMIMOHHEIE YDOKH, Ha KOTOpHIX IIPOHCXOAHT Oosee AeTanbHOE
PaccCMOTpEHHE TEOPETHYECKHX BOMPOCOB, CEMHHApPCKHE 3aHSATHA, HAa KOTODBIX MPOBOAMTCA
NeTanbHLN pa3zbop pemieHHA 3aja4 H NOCAeAyIomas TPEHHPOBKa, a TaKKe YPOKH KOHTpPOJ 3a
YCBOCHHEM 3HAHHH.

OEJH H3YUYEHUSA PAKYJIBTATHBHOI'O KYPCA

Iean Kypca — yrnyOuTh, DaCIIHPHTh H CHCTEMATH3HPOBATEH 0230BRIE 3HAHHA YYAIIHXCA 0 KHBBIX
opraHu3max, OHONOTHYECKHX Mpoueccax M ABieHuAX. [IpHopureToM nmpu orbope conepikaHus
Kypca fBIAeTCH HeoOXOMHMOCTh (OPMHpOBAHHA y IIKONBHHKOB CIOCOOOB JIeSTENBHOCTH:
YCBOEHHE IIOHATHHHOrO anmnapara Kypca OHOIOTHH; OBNaNcHHE METOJONOrHYECKHMH YMEHHAMH;
NpHMEHEHHE 3HaHHI MPH 0OBACHEHHH GHOIOrHYECKHX MPOLIECCOB, ABNEHHUH, a TAIOKE pEIleHHH
KOJIHYECTBEHHEIX H Ka4eCTBCHHRIX Ouonormueckux 3amad. Kpome Toro, kypc HanpaeieH Ha
Pa3sBHTHE pasiHIHLX oOmeydeOHBIX yMeHHii B cnocoGoB AeifcTuil: HCHONBE30BaTh
Ononormdeckyio TEpMHHONIOTHIO; PAacno3HaBaTh OOBEKTH! XHBOM NPHPOAHI MO OMHCAHHIO M
PHCYHKaw, GObaACHATh GHOJIOTHIECKAE MPOLIECCH U ABNEHMS, HCNOB3YA Pa3IHIHEIE CIOCOOH
npencrapieHus HHpopManmu (tabimna, rpagHK, CcXeMma); YCTAHABNHBATE NPHYIMHHO-
CIe[CTBEHHLIE CBA3H; IPOBOIMTL AHATM3, CHHTe3; (OPMYNHPOBaTh BHIBOJBI, pEIIATh
KaYeCTBCHHBIE H KONMHYECTBEHHBIE OHONOrHIecKue 3aja9H; UCNIOAb30BATE TEOPETHIECKHE 3HAHUSA
B MPAKTHYECKOH JECATENbHOCTH H NOBCENHEBHON KH3HH.



NNNTAHHPYEMBIE PE3YJbLTATHI OCBOEHHA GPAKYJIBTATHBHOI'O KYPCA
«CJIOJKHBIE BOITPOCHI BHOJIOT' HA»

JJUYHOCTHBIE PE3YJbTATHI:
- [locTenerHO BRICTpaHBaTh COGCTEEHHOE LIENIOCTHOE MAPOBO33pEHHE.
— Oco3HaBaTk COBpeMEHHOE MHOroobpa3He THIOB MHPOBO33PEHHA, OOGINECTBEHHBIX,
PENKIHO3HBIX, ATEHCTHHECKHMX, KYNBTYPHBIX TPaUHLMHA, KOTOpHIE ONpEACnAloT pasHkle
ofngcHenna pOHCYORSIIEere B MHDE,
— BripabarsiBats ¢cBOM cOOCTBEHHBIE OTBETH! HA OCHOBHAIE JKH3IHEHHBIE BOMIPOCE], KOTOPEIE CTABHT
NMMYHBIH KU3HEHHBIH OTIBIT.
~Y4YHTHECA HCIIONB30BAaTh CBOHM B3TJAABI HAa MHP JUA 00BACHEHHS pa3/IHYHbIX CHTYAUHXH, pemeHHs
BO3HHKAIOIIHX MpoGNAeM H H3BJIEIEHHA XKU3HEHHBIX YPOKOB.
-Oco3HaBaTh CBOH MHTEPECH], HAXOANTh K H3yJaTh B y9eOHHKaxX N0 pa3HEIM IpeAMETaM MaTepHal
(u3 MaKxcHMyMa), HMEIOIIHiIT OTHOIIEHHE K CBOUM HHTepecaM.
- [Ipuobperats ONBIT y4acTHA B JeNiaX, IPHHOCAIMX ITOJB3Y JEOASM.
-YauThCcs caMOCTOATENHHO BhIOHpaTh CTHAL MOBEJACHHA, IPHMBHYKH, obecnedHBarolue
GeszonmacHelit 0o0pa3 KH3HH H COXpaHEHHE 3/IOPOBBA — CBOErO, a TaK xe OaM3KuX moaeH H
OKpPYKalOIIHX.
-Y4auTECA CAMOCTOATENSHO NPOTHBOCTOATh CHTYAI[HAM, TPOBOHMPYIOLINM Ha [TOCTYIIKH, KOTODbIE
yrpoxaioT 6e30nacHOCTH U 340POBEIO.
-Beibupate MOCTYNKH, HallelleHHEIE Ha coxpaHeHHe H OepeXHOe OTHOIMEHHE K MpHpOE,
ocobeHHO JKHBOH, H30eras NHpPOTHBOMOJIOKHBIX IOCTYNKOB, IIOCTENEHHO Y4ach M OCBaHBas
CTPaTEeruio pal#OHAIBHOTO IPHPOAOMIONb30BAHNI.
-Yuuteca ybexmaTe ApYruX mojeil B HeoOX0AMMOCTH OBNIafieHAs CTpaTerdedl palHOHAIBHOTO
NPHPOACHONE30BaHH.
-Ucnons30BaTh 3KONIOTHIECKOE MBIIUIEHHE Ui BRIGOpa cTpaterud coGCTBEHHOTO MOBEAECHHSA B
Ka4ecTBe OHOH W3 HEHHOCTHRIX YCTaHOBOK.
METAIIPEAMETHBIE PE3YJILTATHI:
PerynaraBasie YY:
-CaMOCTOATENILHO ONpeAenaTs LENH, 3a7aBaTh NapaMeTphl B KPHTEPHH, [0 KOTOPBIM MOXKHO
OMpPEAENHTE, 9T0 LENEL JOCTUTHYTA.
-OueHuBaTh BO3MOXKHBIE NOCIEACTBHA JOCTHIKCHHS IIOCTABICHHOR LeMH B AEATENBHOCTH,
coOCTBEHHOIT MH3HH H XH3HH OKPYXAaIOLOMX JIOJEH, OCHOBHIBAACH HAa COOOpaXEHHUSX 3THKH H
MOpaJH.
Crazurt 2z @epMynnporaTk COOCTBEHHEIE 3adavd B oOpasoBaTensHOl JESTENLHOCTH H
JKM3HEeHHEIX CHTYaHAX.
-OlleHHBATE pecypcH, B TOM YHCJIE BpeMs H APYTHe HeMaTepHalbHbIE pecypchl, HeOOXOAHMEIE
IUIA ZOCTHIKEHHS [IOCTaBNEHHOMR LIETH.
-Beibupats myTh DOCTIDKEHHS LieNH, IIaHHPOBaTh pelleHue NOCTABNCHHEIX 38439, ONTHMH3HPYA
MaTepHalbHBle H HeMAaTepHaITbHEIE 3aTpaThl.
-Opranu3oBsiBath 3(deKTHBHBIA MOMCK pecypcoB, HEOOXOAMMEIX JJNA  JOCTHXKEHHSA
NOCTABJICHHOH LIEMH.
-ConocTaBnaTe NoTyueHHbIH pe3yabTaT AeATEILHOCTH ¢ OCTABIEHHOI 3apaHee LEebIO.
Ilo3naBarennnbie YY:



-Hckate H Haxomuts obobimeHHBle crocoOBl pelneHHs 3ala4, B TOM YHCIE, OCYINECTBIISTH
pasBepHYTHH HH(OPMALMOHHBIH IOMCK W CTaBHTH Ha €ro OCHOBE HOBhie (ydebGHBE H
Mo3HABATENLHEIE) 3a0aTH.

-KpHTHYeCKH OLEHHBATh N HHTEPNPETHPOBATE HHHOPMALIHIO C PA3HEIX MO3HIMIL, paclI03HABATE
H (PHKCHPOBaTh NPOTHBOPETHA B MHGOPMAIIHOHHEIX HCTOYHHKAX,

-Mcnone3osaTe pa3snM9HEIE  MOAENBHO-CXEMATHYECKHE CpPEACTBAa JUIS  MNpEeACTABICHHA
CYINECTBEHHBIX CBA3CH H OTHOIIEHHIH, a Taloke RPOTUBOpEdHil, BEIABNEHHEIX B HH(POpMAUHOHHEIX
HCTOTHHKAX.

-HaxoI1Th ¥ MPHBOMTE KPUTHYUECKHE APTYMEHTH! B OTHOIEHHH JeiCTRBHIA M CY>KAeHuil ApYyroro.
- CoKoHHO ¥ pasyMHO OTHOCHTHCA K KPHTHUECKHM 3aMEYaHHsAM B OTHOINEHHM COGCTBEHHOrO
CYKNEHNA. PACCMATPHBATD HX KaK pecypc coOCTBEHHOIO pa3BUTHA.

- Berxomuts 3a pamkm y4eGHOro HpeaMeTa H OCYIIECTBIATHL LeNeHanpaBleHHEH MOHMCK
BO3MOMHOCTEH IS ITHPOKOTo MEpeHoca CPeACTB M CNocoboB AeicTBHI.

-BricTpanBate HEAMBHAYaNbHYIO 0o0pa3oBaTENbHYIO TPACKTOPHIO, YIHTHIBAA OrpAaHHYEHHS CO
CTOPOHEI OPYTHX YYaCTHHKOB M PeCYPCHEIE OrpaHHYEeHH.

-MeHAT, H  yZAepMBaTh pa3Hele TO3HIHH B  MO3HABATENBHOM  JIeATENbHOCTH.
KommysnkaTasasie YY I

-OcymecTaATh AeNOBYI0 KOMMYHHKAIIMIO KaK €O CBEPCTHHKAMH, TaK M CO B3POCHBIMH (KaK
BHYTpH 00pazopaTefA:HON OpraHW3alliM, Tak H 3a €e IpeleiaMH), MoAGHpaTh NapTHEPOB I
HenoBOH KOMMYHHKAIHH HCXONA H3 COOOpaskeHHil pe3yNLTaTHBHOCTH B3aHMOJEHCTBHS, a He
JIMYHBIX CHMITATHH.

-IIps ocymecTBneHHs rpynmnoeoif paboThl OHITE Kak PYKOBOMHTENEM, TAK H WIEHOM KOMaH/El B
Pa3sHBIX poasx (reHeparop Hie#, KPHTHK, HCMONMHUTENb, BHICTYMAIOIIKI, S9KCIEPT H T.4.).

- KoopauaupoBaTe M BEIIONHATE paboOTY B YCHOBHSX peaibHOr0, BHPTYANBHOrO H
KOMOHHHPOBAHHOIO B3aUMOACHCTRBHA.

-Pa3BepHyTO, TOTHYHO M TOYHO H3NAraTh CBOIO TOYKY 3PEHHA C HCMOJBIOBAHHEM AJICKBATHBIX
(YCTHBIX H IHCBEMEHHEIX) A3BIKOBEIX CPEMCTB.

-Pacno3napaTh KOH(IHKTHO-IeHHEIE CHTYALMH H NPEAOTBPAIaTh KOHPIMKTE A0 HX AKTHBHOM
¢a3el, BBICTpaHBaTh AENOBYI0 H 00pa’oBaTeNbHYI0 KOMMYHHKALHMIO, H3berad JHYHOCTHBIX
OIEHOYHEIX CYXAEHUI.

INIPEAMETHBIE

B pesynsTate npoXoxiieHHs MpOrpaMMBl Kypca 00yqaloluecs HayJaTes:

L] OCHOBHBIM NMOHATHAM MOJIEKYJIAPHOH GHONOHH, LIHTONIOTHH H TEHETHKH;

[} anropuTMaM pelneHHA 3a7a9;
[} pemraTh 3aa4u Mo OATONOTHH

() pemaTs 3ana4u 1o reHeTnke 6a30BOro YpoBHA M MOBBIIIEHHOTO.
U peillalb saaatin MOCKYNIAPHOH 6Hoiorun 6a30BOro ypoBHA K MOBLINEHHOIO .
C 0606mars # NPpHMEHATH 3HAHHS O KIIETOYHO-OPTaHH3MEHHOM YPOBHE OPraHH3AIMH JKH3HY.

[} comocTarnsTh OHONOrHdeckHe OGBEKTHI, MPOLECCH, SBIEHHSA, MPOSBIAIOMIMXCA HA Beex
YPOBHSX OPTraHH3aLMH KHU3HH.

(1 YCTaHaBNHBATE NOCNEO0BATEIBHOCTE OHONOrHYECKHX 06’BCI(TOB, IIpoLEeCcoB, SABNICHHH.

{] npumensTE 6HONOrHYECKNE 3HAHKS B NPAaKTHIECKNX CUTYalHsIX(NPAKTHKO-OPHEHTHPOBAHHOE
3a/1aHKe).

£] paborarb C TEKCTOM HJIH PHCYHKOM.



7 mcnonn3cBaTh ofimmmc mpHeMil pafoTel C TECTOBBIMH 3aJaHHAMH PasIM3HON CIOXKHOCTH,
OPHEHTHPOBATHECA B POrPAMMHOM MaTepHalie, YMETh 9eTko (GopMyIHpOBaTh CBOH MBICIIH

[MoayqaT BO3MOKHOCTD HAYYHTLCH:

* OpraHH30BHBAaTL M NPOBOAHTH HHIAMBHAYAIbHYIO HCCIEOBATENBCKYI0 AEATENBHOCTH MO
fuonoruu (Mnu pazpabaThiBaTh HHAMBHIYAIBHBIH MPOEKT):

* BBIIBHTaTb THIOTE3H, IIAHHPOBaTh paboTy, oT6MpaTs H NpeobpasoBHIBATE HEOOXOTHMYIO
HH(OpMAaIHIO, IIPOBOANTE SKCIIEPUMEHTH], HHTEPIPETHPOBATh PE3YNBTATH, AENATh BEIBOABI Ha
OCHOBE MOJNYYEHHBIX pe3ybTaToB, IPEACTABIATE IPOAYKT CBOHX HCCIIEAOBRHHH;

* MPOrHO3IUPOBATH MOCHCACTBUS COOCTBEHHBIX HCCNEAOBAHHA ¢ YIETOM 3THYECKHX HOPM H
9KONIOrHIeCKHX TpeboBanmii;

* BBYIEJIATH CYIIECTBEHHEIE 0COOSHHOCTH KH3HEHHBIX [IHKJIOB TIPEACTaBHTENEH PasHbIX OTAENOB
pacTeHMit B THIOB KHBOTHEIX; H300paxaTh LHHKIIB Pa3BHTHA B BUJE CXEM;

* AHANM3HPOBATL M MCMOJL30BaTh B pEmCHHH YIeOHBIX H HCCIeHOBAaTEABCKHX 3ajad
HHGOPMAIIMIO O COBPEMERHEIX UCCIIEIOBAHUAX B GHOIOrHH, MEJHIIHHE M SKONOrHHM,

* apryMeHTHpoBaThb HeOGXOOMMOCTh CHHTE3a eCTECTBEHHO-HAYYHOrQ H COLHOTYMaHHTApPHOTO
3HAHUA B 30Xy HHPOPMAIHOHHON [HBHIH3ALMH;

+ MOJZIEMHPOBAaTh HM3IMEHEHHE 3JKOCHCTEM [0I BIMAHMEM pasiMYHBIX TIpymn (akTopoB
OKpYXalommek Cpensl;

* BRIMBJATH B TPOLECCE HCCENOBATENLCKOH [EATENBHOCTH TOCIEACTBHS aHTPOMOIeHHOro
BO3IEHCTBHA HAa 3KOCHCTEMEI CBOEr0 PErHOHA, NpeaiaraTh CocoOsl CHHXXEHHA aHTPOIIOr¢HHOTO
BO3AEHCTBHSA HA 3KOCHCTEMEI;

* KCIOJIB30BATh MPHOOGPETEHHEIE KOMIETEHIIHH B PAKTHYECKOH AEATENBHOCTH H NIOBCEAHEBHOH
KH3HH Ui TNpHOGpEeTeHHs ONLITA AESTENBHOCTH, NpEMIeCTBYIOmEH NpodeccHOHANLHOH, B
OCHOBe KOTOpo#i JiexuT GHONOrHA KaK yaeGHbIH peaMeT.

COJEPXKXAHHUE ®PAKYJIBTATHBHOI'O KYPCA « CJIOXKHBIE BOITPOCHI
BHOJIOT'KH»

Bgedenue — 2 yaca

Buonorns - Hayka o XH3HH H ee 3akoHoMepHocTsax. [Ipemmer, 3ana4d, MeToAkl M 3Ha9CHHE
Huonorun. OcHOBHEIE OPH3HAKH XHBOro. OnpeneneHNe NOHATHA KH3HBY. Y POBHH OpPraHH3alHH
WHBOH MaTepHH H MPHHILMIL HX BELAEICHHS.

Pazoen 1. «cMonexynapnan 6uonozus» - 5 yacos

Xumuuecruti cocmas xnemxu. Heopeanuuecxue eeujecmsa. HeopraHudeckHe BEIIECTBA M HX pOb
B JKH3HEIeATENBHOCTH KIeTKH. Boza B KileTke, B3aMMOCBA3E €€ CTPOCHHS, XHMHIECKHX CBOHCTB
A 6Honorugeckoii poms. QcMoTHYecKOoe AaBieHHEe H TYprop B Kierke. BydepHHEe CHCTEMEI
KJIeTKH.

Xumuyeckuii cocmas xremxu. Yzneeoou. Jlunudet. YINeBOAB B XKHM3HEIEATENBHOCTH PACTEHHH,
*HBOTHBIX, rpu6oB K GakTepmii. BHOMONMMMEpH - moJIMCaxapHbl, CTpOcHHE M GHONOrKIECKas
pob. JXHpE ¥ THOHOE, 0cOOEHHOCTH HX CTPOEHHS, CBA3AHHBIE C PYHKIHOHANLHOH aKTHBHOCTHIO
KIJIETKH.

Xumuuecxuii cocmae knemxu. beaxu. buononuMepsl — Genku. Jlenarypalua B peHaTypamua —
Ouonoruveckuii cMeicn H 3HadeHHe. (DepMeHTEl, HX pojib B OOECIIECYEHHH IIPOLIECCOB
WHU3HEREATEIBHOCTH.



Xumuveckuii cocmas xaemxu. Hyxneunoewe xucaome. HyKneMHOBEIE KHCIHIOTH, WX pOlb B
knerke. Ctpykryphas opranuzauus JIHK. Camoynsoenne JJHK. PHK, ee BHaBI, ocobeHHOCTH
cTpoenHs U GyHKiHoHNpoBaHUs AT® — 0OCHOBHOM aKKyMY/IATOD SHEPIHH B KIIETKE.

Pazden 2. «IllaTonorns. Knerka kax Guonoruveckas cucrema» -11 uacos

CoBpeMeHHasi KIETOUHAs TEOPHA, €€ OCHOBHHE NOJOXEHHA, poib B (HOPMHPOBAHHH
COBpEMEHHOil eCTeCTBEHHOHAYIHOH KapTHHBI Mupa. PasBuTHe 3HaHMH O KIETKE. Knerounoe
CTPOCHHE OPTraHH3MOB ~ OCHOBA €XUHCTBA OPraHHIECKOro MHPAa, I0Ka3aTeNbCTBO POACTBA KHBO#H
NIPHPOIIEL

Mroroo6pasue Kkietok. IIpokapHoTsl H 3yKapuoThl. CpaBHHTENbHAA XapaKTEPHCTHKA KIETOK
pacTeHHit, }UBOTHRIX, GakTepHii, rpuboB.

XuMHUeCKHil COCTaB KIETKH. Makpo- ¥ MHKpO3IeMeHTH. B3auMocBA3s CTPOSHHs H (YHKLUHI
HEOPraHMYecKuX ¥ OpraHu9eckuX BemecTs (6€KoB, HYK/IEHHOBRIX KMC/IOT, YTIEBOAO0B, THNH/IOB,
ATE), savbitiyaa i coc1as KieTkH. Polb XHMHYECKHX BELIECTB B KICTKE H OPraHH3ME GelIOBCKa.
Ctpoenne xneT«d. B3auMocBa3b cTpoeHHs H (HYHKIHIA JacTeil 1 OPraHOHIOB KIETKH — OCHOBA ee
uenoctHoctd. O6MeH BellecTB M NpEeBpalleHHs SHEPrHH — CBOMCTBA JKMBHIX OPraHH3MOB.
DueprerHuecknil o6MeR M IUacTHYecKui oOMeH, HX BlaHMOCBA3b. CTalHH 3HEPreTHIECKOro
obmena. Bpoxenue u mpxanme. (OTOCHHTE3, €ro 3HA4eHHE, KOcMuMYeckas ponb. Dasbl
doTocuuTe3a. CBETOBEIE H TeMHOBEIE eakIHH OTOCHHTE?a, HX B3AHMOCBA36. XeMockHTe3. Polb
XEeMOCHHTE3HpyIoINX GakTepnil Ha 3eMmIe.

Teneruyeckas HH(popMauus B kieTke. I'eHsl, reHeTudeckui koj H ero ceoiictea. MaTpHIHBIH
xapakTep peakuuii 6uocunTe3a. buocunTes 6enka H HyKIeHHOBBIX KHCIIOT.

KneTka — reHeTHueckas €IMHHIA KHBOTO. XpOMOCOMBEI, HX CTpoeHHE ((opMa H pasmepsl) H
dynkuun. YHCI0 XpOMOCOM H HX BHAOBOE MOCTOSHCTBO. COMaTHIeCKHE 1 NONOBLIE KIIETKH.

Y M3HeHHBI MK KTETKH: HHTephasa H MUTO3. MHUTO3 — J€/ieHHE COMATHIECKHX KieToK. Mefios.
da3sl METO32 B Meii03a. Pa3sBHTHE MONOBEIX KIETOK Y PaCTEHHI H KHBOTHRIX. JleneHue xieTky —
OCHOBa POCTA, PA3BHTHA H Pa3sMHOKEHHS opraHuiMoB. Pojb Meifo3a n MHTO3a

JlaGopamopusie pabomui: Nel « H3yyenue knemox pacmenuii u HCugomibslx nod MUKPOCKONOM)

Pazoen 3. I'enemuxa - 13 uacos.

Hezasucumoe nacneoosarnue npusHaxos

Hacnenopaune nMpH MOHOTHOPHAHOM CKpeIIMBAaHMH. JIOMHHAHTHEIE ¥ pelecCHBHbBIE NPH3HAKH.
L[uTONOrMaecKne OCHOBE! PACINEILIEH s IPH MOHOrHGPHUIHOM CKPCHMBAHHH. CTATHCTHYECKHH
XapakTep paciienieHus. Pacmernienne Npy BO3BPATHOM H AHAIM3IHPYIOMEM CKPEIIHBAHHH.
HacnenoBanne npn qUrubpuaHoM ckpelnusannd. HesaBucuMoe KOMOHHHpPOBAHAE HE3ABHCHMBIX
map NpU3HAKoB - TpeTuil 3axoH Mennaens. LluTonorudeckne OCHOBEI HE3aBHCHMOIO
KOMOMHHPOBaHHS NIap NPH3HAKOB,

Xpomocomnan meopun HacieOcmeennocmu. SIBIeHHE CLEIUIEHHOr0 HAclENOBaHHd H
OTpaHHYeHHOCTh Tperhero 3axkoHa Mensena. 3nauenue pabor T.I.Moprana H €ro LIKOIH B
H3yJEeHHH ABIEHHA CLEIUICHHOro HacnenosaHud. Kpoccuurosep, ero 6uonorndeckoe 3Ha9eHHe.
Fenernycekne  Kapibi  XpomMocoM. OCHOBHEIE  TOMOXKEHHS  XPOMOCOMHOH — TEOPHH
HacneAcTBeHHocTH. Biuan mxonsl T..Moprana B pa3paboTKy XpOMOCOMHOH TEOpHH
HAac/IeACTBEHHOCTH.



lenemuxa nona. TlepBuyHble M BTOPHYHBIE MOJIOBLIE NMPH3HAKKH., XPOMOCOMHAS TEOPHS ONpENECHHA
nona. [oMoraMeTHbIi U reTeporaMeTHetii noa. Hacnejopanue npH3HAKoB, CLETJIEHHBIX € MONOM.

Biaumodeiicmeue aniensusix u neaineasuoix 2eHog. Hacnenosanve nNpH B3aMMOAEHCTBHH annenbHbIX
renos. KogoMHuposanne. CeepxaoMUHNpoBaHHe. MHOKECTBEHHbIH anNenusm.

BaanMmopeiicTeHe HeanneapHbIX rexos. Komnnumentapsocte, nuctas. [onnmepus. MuoxecTeeHHOE
neficTBye reHoB. [eHOTHN KaK LIENOCTHAS HCTOPHYECKH COMKMBILIAACA CUCTEMA.

Jaxonomepnocmu umenyugsocmu. denornnuueckas (MOAMPHKAUMOHHAS W OHTOTEHETH-HecKas)
uaMeHuMBocTh. Hopma peakumu ® ee 3aBHCHMOCTb OT TreHoTuna. CTaTMCTHYECKHE 3aKOHOMEPHOCTH
MOAHPHKALMOHHONM H3IMEHYHBOCTH; BAPHALHOHHLIA pajl M BAPHALIMOHHAA KpHBas.

IeHotunuyeckas (KOMOMHATHBHAS ¥ MYTALHOHHAA) M3MEHYMBOCTb. MyTauUMOHHas M3MEHYHBOCTH, €€
Busl. MyTauyn, ux npuuunb. TlocnecTBUS BIMSHUS MYTAreHOB Ha OpraHu3M. Mepe! 3alUMTEI OKpY*kaloLleH
cpenbl OT 3arpsA3HeHds MYTATeHaMH. 32KOH TOMOJIOTHYECKHX PANOB B HACNEACTBEHHOH MH3MEHUHBOCTH.
H.W.Bapunopa. DkcrnepUMEHTANLHOE NOMYYeHHE MYTALUHA.

Tenemuxa venosexa. MeTOABl H3YueHMs  HACNEACTBEHHOCTH YeNOBEKAa: [EHEAOrHyeckwil,
6AM3HELOBEIHA, NMTOreHeTHUECKU, rHOpUAN3ALIA COMATHYECKHX KIIETOK,

HacnegcTeeHHsle GoMe3HH, MX PacmpoCTpaHeHHe B TOMYAAUMAX 4enoBeka. Mepbi npodunakTHku
HacAeACTBEHHBIX 3aboneBaHuil Yenopeka. BpeaHoe BaMsHHE afKOrojs, HHKOTHHA U HAPKOTHYECKHX BEIECTB
Ha Hac/NeACTBEHHOCTE YenoBeka. MeKo-reHeTHUeCKoe KOHCYNbTHpOBaHHe. H3yueHne posocnoBHOM.

TEMATHYECKOE INIAHUPOBAHUE

Nem\nn HaumeHnoBaHHe pa3genos Kosanuecrso uacos DneKTPOHHbLIE
Bcero Koutponen | Ilpakrhueck (umpposrie)
sle pa6oTel | He paGoThl obpazopare/ibHbIe
pecypchl

1 Beenenue. 2 Bu6nuotexka LIOK

htips://m.edsoo.ru/7(413b
38

2 Pazgen 1. MonekynapHas 5 2 BuGnnoTeka LOK

ononorus hitps://m.edsoo.ru/7f413b
38

3 Pazpen II. Liutonorus. Knetka 12 2 Buﬁnm;lca LIOK

Kak Owonoraveckas cucTeMa hitps://m.edsoo.ru/7f41
3b38

4 Pasgen IIL lenernka 13 2 Butnuoreka LIOK

https://m.edsoo.ru/7f41
3b38

5 O6o0menue 3HaHui 2 1 Bubnmoreka LIOK
htips://m.edsoo.ru/7f41
3b38

Hroro 34 1 6




