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MHHOACHUTEJIbBHASA 3AIINCKA.

Pabouas mporpamma paspadotana B coorBercTBUE ¢ PI'OC OO0, yTBepk)1EHHOTO
npuka3oM MunuctepcTBa o6pasoBanus u Hayku Poccuiickoit @eneparun 17.12.2010
Nel1897

PaGouas mporpamma pazpaborana Ha OCHOBE puMepHoi mporpammbel OO0 1o
OMOJIOTHH C y4€TOM aBTOPCKOH IIPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa30BaHus 110 OMOJIOTUN
u iporpammel «buonorus. O6mast 6nonorus. 10-11kmace: B. B. Ilaceunnka 5 - 9 knaccer
(A.A.Kamenckuii, ¥.®. Kpukcynos, B.B. [laceunuk. 9 —e u3z., crepeorun. — M. : JIpoda,
2013 r).

Paboyas mporpamMmma opueHTHpPOBaHA HA YI€OHUK:

[TopsakoBbIi ABtop/ ABropckuil | Hazpanue Kitace N3narens
HOMED KOJIJIEKTUB yueOHHUKa yueOHUKa
y4eOHHKA B
denepanbHOM
nepeyHe
1.3.55.4.1 Kamenckuiit A. A. | buomorus. 10-11 JAPODA
Kpukcynos V.®@., | Obmas
[Taceunuk B.B. O6uosorus.

Hean n3yuenus yaeOHOTrO nipeamera «brosorusy Ha 6a30BOM YpOBHE — OBJIAZICHHE
00y4aroLMMUCS 3HaHUSAMU O CTPYKTYpPHO-(YHKIIMOHATIBHONW OpraHU3aIlH KUBBIX CUCTEM
pa3HOro paHra U MpUOOpEeTEeHHE YMEHH NCTIOIH30BATh ATH 3HAHHUS JUTSI TPAMOTHBIX
JEWCTBUH B OTHOIICHUU OOBEKTOB KUBOW TPUPOIBI M PEIICHHS PA3IMYHBIX )KU3HEHHBIX
pooJIeM.

JlocTibKeHHe 1en U3y4YeHUsT y4eOHOTO MpeIMeTa 00eCeunBaeTCs peeHueM
CJIeTyIOIIUX 3a/1a4:

OCBOEHHE 00YJarOIUMUCS CUCTEMBI 3HAHUH O OMOJIOTHYECKUX TEOPHUSIX, YICHUSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, PaBUJIax, CIYKaIIMX OCHOBOU ISl (JOPMHUPOBAHUS
MPEJICTaBICHUI O €CTECTBEHHO-HAYYHOUW KApTHHE MUPA, O METO/IaX HAYYHOTO IMO3HAHMUS,
CTPOCHHHU, MHOTOOOpa3uH U 0COOEHHOCTSIX )KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aINH,
BBIJIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX MCCIICIOBAHUSIX B OMOJIOTHH;

(dbopmupoBanue y 00y4Jaromuxcs M03HABATEIbHBIX, HHTEIICKTYAIbHBIX H TBOPYECKUX
CIocOOHOCTEH B IpoIlecce aHa u3a JaHHBIX O MyTSAX Pa3BUTHS B OHMOJIOTUN HAYYHBIX
B3IJISIJIOB, UCH ¥ MOJIX0I0B K U3YYCHHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluu;

CTaHOBJICHUE Y 00Y4YaIOUIUXCS 00IIeH KyIbTyphl, ((YHKIIMOHAILHOM I'PAMOTHOCTH,
pa3BUTHE YMEHUHN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYXKAIOIIET0 MUPA )KUBOH IPHPOIBI
Ha OCHOBAHWH 3HAHUU M OIIBITA, TIOJTYUYCHHBIX IPU U3YUCHUH OMOJIOTHH;

(dbopmupoBaHue y 00yJaronuXxcss yMEHUH HIUTFOCTPUPOBAThH 3HAUCHHE OMOJIOTUYECCKUX
3HAaHUH B MPAKTHYECKOU JICATEIILHOCTH YEIOBEKa, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOJIOTHIA;

BOCIIHTAaHHE YOSKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIOBEKOM JKUBON TIPUPO/IBI,
HE0OX0IMMOCTH OepeKHOTO OTHOIICHUSI K Hel, COONIOIEHUS] STHUECKUX HOPM TpU
MIPOBEJICHUU OUOJIOTMYECKUX UCCIIEeI0OBAHUM;

OCO3HaHHE [IEHHOCTU OMOJIOTUYECKUX 3HAHUM TSI MOBBIIIEHUST YPOBHS 9KOJOTHYECKON
KYJIbTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHUS;

MpUMEHEHHE TPHUOOPETEHHBIX 3HAHUI U YMEHUN B MTOBCEHEBHOM KU3HH ISl OLEHKU
MOCJIEJICTBUH CBOEH JEATEIHLHOCTHU MO0 OTHOIICHHIO K OKPYKaIOIIEeH cpefie, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHHE U COONIOIEHUE Mep TTPODUITAKTUKY 3a00JIeBaHUH.



MecTo Kypca B y4eOHOM IUIaHe
Jis u3ydenus 6uosioruy Ha 6a30BOM YPOBHE CPETHETO 00IIero 00pa30BaHUs OTBOUTCS
68 yacoB B 10 kitacce (2 yaca B HEJICHIO).



COJEPKAHME YYEBHOT' O ITPEJIMETA

1. BBenenue - 54

buonorus kak Hayka. CBA3b OMOJIOTHMH C OOIIECTBEHHBIMH, TEXHUYECKUMU U JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (pUI0CO(PHEH, ITHKOW, ICTETUKOW W TpaBoM. Ponbs Ouonoruu B
(hopMHpOBaHUH COBPEMEHHOM HaydHOU KapTHHBI Mupa. CrcTteMa OMOJIOTHYECKUX HAYK.

MeTtop! MO3HAHMS )KUBOU MpUpoabl (HaOII0IeHHE, SKCIIEPUMEHT, OTTUCAaHUE, U3MEPEHUE,
KJ1accu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKAst 00padOTKa JaHHBIX).

JXussie cuctembl (OMOCHCTEMBI) KakK MpeAMeT u3ydeHus Ouosoruu. OTIHYUE JKUBBIX
CHUCTEM OT HEOPraHUYECKOUN MPUPOJIBI.

CpoiicTBa OWocucTeM ¥ HUX pa3HOOOpa3ue. YPOBHU OpraHu3alud OHOCHUCTEM:
MOJIEKYJSIPHBIMA,  KJIIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIIUOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOreo1IeHOTHYECKHI), OMOChEPHBII.

2. OCHOBBI HUTOJIOTHH - 26 4.

[Ipeamer, 3amaum U METOJBI MCCIENOBAHUS COBPEMEHHOW mnuTojoruu. HWcropus
OTKPBITUS 1 U3y4eHUs KJIeTKH. OCHOBHBIE MOJIOKEHHUS KIIETOYHOM TEOPHH.

XUMUYECKUH  COCTaB  KIETKM.  XHUMHYECKHE  AJIEMEHTBI:  MAaKpOXJIEMEHTHI,
MHKpPO3JIeMEHThI. Bo/ia 1 MUHEpanbHbIEC BEIIECTBA.

@OYHKIIMA BOJIBI U MHHEPAIbHBIX BENMIECTB B KieTke. [lommepkaHue OCMOTHYECKOTO
OanaHca.

VYrieBoapl: MOHOCaXapuabl (TJIFOKO3a, prud03a U 1e30KCuprb03a), Aucaxapuabl (caxaposa,
JIaKTO3a) W ToJIMCaxapuabl (Kpaxmay, TIWKOTEeH, IeuTroio3a). buomornueckne (yHKIUN
YTJIEBO/IOB.

Jlunuaer:  Tpurmunepuapl, (ochomunuaer, crepouasl. [ uapodunbHO-THAPOGOOHBIE
cBoiicTBa. buonornueckune ¢pynkuuu aununoB. CpaBHEHHE YITIEBOJOB, OEKOB U JUIHUIOB
KaK UCTOYHUKOB YHEPTHUU.

benku. CocraB u cTpoeHHE OCIKOB. AMMHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3amenumble M 3aMEHMMbIE AMUHOKHCIOTBHL. AMMHOKHCIOTHBIA COCTaB. YPOBHHU
CTPYKTYphl OENKOBON MOJIEKYJbl (TMEepBUYHAS, BTOPUYHAS, TPETHYHAs M YETBEPTUYHAS
CTpYKTYpa). XUMUYECKHE CBOMCTBA OenKoB. bruonornvyeckue GyHKIUM OEIKOB.

®epMeHThl — Ouosiornyeckue karaimuzatopsl. CTpoeHHe (epMeHTa: aKTHBHBIA LEHTP,
cyOctpatHas cnenuduuHocts. Kodepmentsl. Burtamunbel. Otmiauuus (epMeHTOB OT
HEOPraHMYECKNX KaTaln3aToOpPOB.

Hyxneunossie kuciotsl: JJHK n PHK. HykneoTuibl — MOHOMEpBI HYKJI€MHOBBIX KUCIIOT.
Crpoenune u pynkuuu JJHK. Ctpoenne u dynkiuu PHK. Buast PHK. AT®: cTtpoenne u
(GyHKIHH.

Knetka kak 1nienoctHas xuBas cucreMa. O01ue npru3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekynsl JIHK kak renetudeckuii anmapar, CuCTeMa CHHTe3a Oelka.

Tunel KJIETOK: SykapuoTHUeckas W mpokapuothyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTHueckoi kietku. Kierounas crenka Oaxtepuil. CTpoeHHE SyKapUOTHUECKON
kJeTKi. OCHOBHBIE OTJIMYHUS PACTUTEIBHOM, )KUBOTHON U TPHUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAS CTEHKA, TNIMKOKAIUKC, UX (PYHKIIHH.
[Ina3matnyeckass MemOpaHa, e€ cBoiicTBa M (QyHkuuM. L{uToruiasma m e€ opraHoublL
OpnomeMOpannbie  opranounabl  kinetku: OIIC, ammapat [onbmku,  JTHU30COMBI.
[lonyaBTOHOMHBIE OpraHOMJbl KJIETKU: MUTOXOHAPHUM, IacTuisl. [Iponcxoxnenue
MUTOXOHAPHUHN u mnacTul. Buasl mnactua. HememOpaHHbie OpraHOU/IBI KIETKU: PHOOCOMBI,
KJIIETOYHBIM LIEHTp, LEHTPUOJIHU, PECHUYKH, JKI'YTHUKUM. @DYHKIUKW OPraHoOUIOB KIIETKH.
Bxirouenus.

SAnpo — perynsTopHbIil IeHTp KIeTku. CTpoeHue sipa: sijaepHas 000JI04Ka, Kapuoriazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.



TpaHCcnopT BEIIECTB B KIIETKE.

OOMeH BeIecTB, WK METa00IN3M. ACCUMUIIAINSA (TNITACTUYECKH 0OMEH) 1
TMCCUMIIIALIUS (SHEpreTUYecKuii 00MEeH) — JIB€ CTOPOHBI €MHOTO MpoIiecca MeTadoIM3Ma.
Poub 3aKkOHOB COXpaHEHHs BEIIECTB M SHEPTHH B IOHUMAHUU METAa00IM3MA.

Tuner oOMeHa BeniecTB: aBTOTPOGHBIN U TeTepoTpodHbIii. Poibk pepMeHTOB B 0OMEHE
BELLECTB U MPEBPAILLEHNUN SHEPTUN B KIIETKE.

dorocunTe3. CBeToBast u TeMHOBast Ga3wl poTtocuHTe3a. Peaknmuu hoTocuHTE3A.
DddexTuBHOCTD PoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A JUIS KU3HU Ha 3emiie. BriusHue
YCIIOBH Cpe/ibl Ha POTOCUHTE3 U CIIOCOOBI OBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHui.

XemocuHTe3. XeMOCHHTE3UPYIOIINE OaKTepun. 3HAUYCHUE XEMOCHUHTE3a JJIs )KU3HHU Ha
3emue.

DHepreTuyeckuii oOMeH B KieTke. Paciienyienne BelecTs, BblIEICHUE U
aKKyMYJIMPOBaHHME SHEPTUH B KJIETKe. DTalbl S3HEpreTudeckoro ooMena. I mukonus.
Bbpoxenue u ero Bunpl. Kucnopoanoe okucieHue, Wik KIeTo4yHoe JbixaHue. OKUCIUTENbHOEe
dhochopummpoBanue. DPHEKTUBHOCTH FIHEPTETUIECKOTO OOMEHa.

Peaxun marpuyHoro cunresa. ['enernueckast uapopmarnus u JJHK. Peanuzanus
reHeThYecKoi nHpopMaliu B KiieTke. ['eHeTnueckuii KoJ 1 ero cBoiicTBa. TpaHCcKpUnuus —
MatpuuHblii cunte3 PHK. Tpancnsuus — 6nocunTes 6enka. Jtamnbl TpaHCISALUN.
KomupoBanue amuHokucnot. Posis pubocom B 6uocuHTE3€e OenKa.

Heknerounsie popmsbl sxu3HN — BUpychl. VicTopust oTkpbITHs BUpYcoB (/1.

N. UBanoBckuii). OcCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IMKJIa BUPYCOB. bakTepuodaru.
bonesnu pacrenuit, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIE BUpycamu. Bupyc
nvmmyHoaeduiuta yenoseka (BUY) — Bo3Oynurens CITN1a. OOpaTHas TpaHCKPHUIIIINS,
peBeprasa u unterpasa. [Ipodunaktiuka pacrnpocTpaHeHus BUPYCHBIX 3a00JI€BaHUH.

O6opynoBanue: moaens Moiekyasl JJTHK, monenmu-anmmukamnum «Y asoenue JIHK u
TpaHCKpumus», «buocunres 6enkay, «CTpoeHue KIETKN», Moaensb cTpykrypsl JJHK,
CBETOBOM MUKPOCKOII, 000pyA0BaHUE JJIs MPOBEACHUS HAOIIOICHUH, U3MEPEHUH,
9KCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTEIbHBIX, )KUBOTHBIX U OaKTEpUATbHBIX KIETOK.

Jlabopamopuvie u npakmuyueckue pabomai:

JlabopaTtopnas padora Ne 1. «/3ydeHne KaTaTUTHYECKON aKTHBHOCTH ()epPMEHTOB (Ha
MpUMepe aMUIIa3bl WK KaTajaasbl)y.

JlaGopaTtopnas padota Ne 2. «3ydeHue CTpOCHHUsI KIETOK PaCTCHHM, )KUBOTHBIX U
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE.

3. Pa3MHoKeHHe M HHANBUIYAJIbHOE Pa3BUTHE OPraHu3MoB - 11 4.

KreTouHslil IUKII, WK )KU3HEHHBIN UK KieTku. MaTepdasa u mutos. [Ipoueccs,
npotekaromue B uHTepdase. Perukanus — peakius matpuyHoro cunte3a JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIH HAOOP — KapUOTHUII. JJUTUIOMAHBIN U FaIUIOUAHBIN XPOMOCOMHBIE
HaOopel. XpoMaTtuabl. [{utonornyeckue 0CHOBBI Pa3MHOKEHUS U MHAUBUTYaIbHOTO
Pa3BUTHUS OPTaHU3MOB.

Jenenne knetkn — muto3. Craguu muto3a. IIpouecchl, mpoucxoasiuume Ha pa3HbIX
CTaAMsIX MUTO3a. BUOIOTrMYeCcKuii CMBICII MUTO3A.

Meiio3. Cranun meriosa. [Ipoueccel, mpoucxosaimue Ha ctaausax Menosa. [losenenne
xpoMocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbIC U 3HaU€HHE Meio3a.

®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecriosioe U nojoBoe. Bupl Oecrosnoro
Pa3MHOKEHHUSI: IeJICHHE HaBOE, TOYKOBAaHUE OJTHO- U MHOTOKJIETOUHBIX, CIOPOOOpa3OBaHue,
BEreTaTUBHOE pa3MHOXKeHUeE. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAUCHUE IS
CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIUYHUS OT OECIOJIOTO.




I"ameTorenes — nmporecc 00pa30BaHuUs MOJOBBIX KIETOK y KHUBOTHBIX. [1010BbIE JKee3bl:
CEMEHHHKH U simaHuKH. OO0pa3oBaHre U pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIepMaTo30uI,
ANIIEKIIETKA) — cliepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHUS SIMLIEKIIETOK 1
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayaibHOE pa3BUTHE (OHTOTCHE3). DMOPHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Drarbl SMOPHOHAIBHOTO PA3BUTHSI Y IIO3BOHOYHBIX KUBOTHBIX: IPOOJICHUE, TaCTPYJIISIIUS,
opranorenes. [loctamOproHanbHOE pa3BUTHE. TUIBI TOCTIMOPHOHATBHOTO PA3BUTHSL:
psiMoe, HenpsMoe (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIACHHBIC YPOJICTBA.

Jlemoncmpayuu:

Tabauie! u cxeMbl: «POpPMbI pa3MHOKEHUSI OPTaHU3MOBY, «/[BOITHOE OMII01I0TBOpEHUE Y
LIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHHUE PacTEHUI», «JlerneHne KieTku
Oaktepuity, «CTpoeHue NoJoBbIX KIETOK», «CTpoeHHEe XpPOMOCOMBI», «KiteTouHbIi UK,
«Pernmukanusa JTHK», «Muto3», «Meno3sy, «IIpsiMmoe u HenmpsiMoe pa3BuTue», «l'amerorenes
Yy MJIEKOIIUTAIOUIUX U YeJI0BeKa», «OCHOBHBIE CTaAMU OHTOTEHE3a.

OO6opynoBaHue: MUKPOCKOII, MUKpoTIpenapatbl «CriepMaTo30HIbl MICKOTTUTAIOIIETO,
«SlinexneTka MIeKomUTarmero», «Kapuoknnes B KJIeTKax KOpenika Jiykay, MarHuTHast
Mo/ienb-anmunkanus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBEL.

Jlabopamopuvie u npakmuueckue pabomi:

JlabopaTtopnast padota Ne 3. «HaOmroaeHre MuTo3a B KJIETKaX KOHUMKA KOpPEITKa JIyKa
Ha TOTOBBIX MUKpPOTIpEriapaTaxy.

JlabopaTtopHnast pabota Ne 4. «/3ydeHne CTpOEHHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOTpenaparax».

4. OcHOBBI T€HEeTHKH - 22 4.

[Ipenmer u 3anaun renetuku. lctopus pa3BuTusi reHETUKU. Posib uTonoruu u
SMOPHUOJIOTUY B CTAHOBJIEHUU I'€HETUKU. BKIag poccuiickux U 3apyOeXHBIX YUEHBIX B
pa3BUTHE T€HETUKH. MeTOIbl TeHETUKH (TUOPUA0IOTHUECKUHN, ITUTOI€HETUYECKUH,
MOJIEKYJISIpHO-TeHeTn4Yeckuii). OCHOBHbBIE T€HETHYECKHE MOHATHS. | eHeThueckas CHMBOJIMKA,
HCIOJIb3yeMasi B CXeMax CKpelIMBaHUM.

3aKOHOMEPHOCTH HAcJIeI0BaHUs IPU3HAKOB, ycTaHOBIEHHbIE ['. Menaenem.
MonorubpuaHoe cKkpemuBanme. 3akoH eIMH000pa3us THOpUI0B MEPBOTO MOKOICHHUS.
[IpaBuio fOMUHUPOBaHUS. 3aKOH paclIeIIeHUs] IPU3HAKOB. [ MMOTE3a YMCTOTHI TaMeT.
[TonHoeE 1 HEMmoJIHOE TOMUHUPOBAHHUE.

JurulpuaHoe ckperuBaHue. 3aKOH HE3aBUCUMOTO HaclleZJIOBaHUS MPU3HAKOB.
[{uToreHeTnueckre OCHOBBI AUTHOPUAHOTO CKPEIIMBAHUS. AHAIU3UPYIOIIEE CKPEIIUBAHHE.
Hcnonb3oBanne aHAIM3UPYIONIETO CKPEIIUBAHUS ISl ONIPEACTICHHS T€HOTUIIA OCOOH.

CueruieHHOe HacneoBaHue npu3HakoB. Pabota T. Moprana 1o cuersjieHHOMY
HacJIeIOBaHUIO TeHOB. HapylieHue cuenieHus TeHOB B pe3ysibTaTe KPOCCHHTOBEpa.

XpOoMOCOMHAs TEOpHsl HACIIEJICTBEHHOCTH. | eHeTHYeCKue KapThl.

I'enetuka momna. XpoMoCOMHOE OTIpe/iesieHre TI0J1a. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omorameTtHsIe U reTeporaMeTHbIe OpraHu3Mbl. HacnenoBanue npu3HaKoB, CHEIICHHBIX C
MOJIOM.

N3menunBoCTh. BU1bl HK3MEHUYMBOCTHU: HEHACIIEACTBEHHAs U HACJeACTBEHHAas. Pob
Cpelbl B HEHACIEICTBEHHOM N3MEHUYHMBOCTH. XapaKTePUCTHKA MOTU(DUKAIIMOHHON
W3MEHYMBOCTH. Bapualimonnslii psia v BapualoHHas kpuBas. Hopma peakium npusHaka.
KonnuecTBeHHbIE U KaUECTBEHHBIE MPU3HAKK U UX HOpMa peakiuu. CBoiiCcTBa
MOIU(PHUKAITUOHHON U3MEHUYHUBOCTH.

HacnenctBenHnasi, Wiy TeHOTHUIMYECKAs, N3MEHUYUBOCTh. KOMOMHATHBHAS N3MEHYUBOCTD.
Meii03 1 M010BO# Mpo1iecc — 0CHOBa KOMOWHATHBHOM M3MEHYUBOCTU. MyTallmoHHAS
M3MEeHUMBOCTh. Kiaccudukanus MyTanuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa u



MPUYUHBI MyTanuii. MyrareHabie (JakTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B
HaclieicTBeHHOM n3MenurnBocty H. Y. BaBuosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

Jlabopamopnvie u npakmuyeckue pabomul:

Jlaboparopuas padota Ne 4. «M3ydeHre U3MEHUYUBOCTH Y PACTCHUH U JKUBOTHBIX,
MOCTPOCHUE BAPUAIIMOHHOTO Psifia U KPUBOII

[TpakTudeckas padorta Ne 1. «PenieHrne TeHETUYSCKUX 33]1a9»

5. 'enetuka 4esioBeka - 4 4.

Kapuortumn yenoBeka. OCHOBHBIE METO/IbI T€HETUKU YEJIOBEKA: F€HEATOTHYCCKUH,
OJIM3HELIOBBIM, IUTOTEHETUUECKUH, OMOXUMHUYECKUN, MOJIEKYJIIPHO-T€HETHUECKUH.
CoBpeMeHHOEe oTpe/ieNieHne TeHOTHIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE,
B ToM ymcie ¢ nomoibio [1[P-ananmu3a. HacneacrBennsie 3a001€BaHus YeJIOBEKA: TEHHBIC
0oJie3HM, 00JIE3HU C HACJIEICTBEHHOU MPEAPACIIONOKEHHOCTRI0, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue ¥ renepaTuBHbie MyTanuu. CTBOJIOBBIE KIIeTKU. [I[pUHIUIIBI 310pOBOTO
00pa3a KU3HU, JUArHOCTUKU, TPOPHIAKTUKY U JICUCHUS TeHETUUECKUX OoJie3Hel. Menuko-
T€HETUYECKOE KOHCYIbTHPOBAaHNE. 3HAUCHHE MEIUIIMHCKON T€HETUKHU B TIPEIOTBPAIICHUU 1
JIeYCHU U TeHETHUECKUX 3a00JI€BaHN YEI0OBEKa.

Jlemoncmpayuu:

Hoptpetst: I'. Menaens, T. Mopran, I'. e ®pus, C. C. YUerBepukos, H. B. Tumodees-
Pecosckuii, H. V1. BaBumos.

Tabnuie! u cxembl: «KMOHOTHOPHUIHOE CKPEITUBAHNE U €r0 IUTOTCHETHYECKasi OCHOBAY,
«3aKOH pacHIeIJICHHs U €r0 IIMTOTEHETUYECKasi OCHOBAY», «3aKOH YHCTOTHI TaMeT,
«Iurubpunnoe ckpenuBanney, «L{lutogorndeckrne OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS,
«Meio3s», «B3anMoaeiicTBre aJIeTbHBIX T€HOBY, «[ €eHeTHUUEeCKue KapThl pAaCTEHUH,
JKUBOTHBIX U YEJIOBEKa», «I'eHeTHKa nmoJa», «3aKOHOMEPHOCTH HACIENOBAaHNUs, CLEIIIEHHOTO
¢ oJIoM», «KapruOTHIIbl 4e0BEKa U KUBOTHBIX», «BUIbI ©3MEHUUBOCTI,
«MoauduxanrioHHas U3MEHUYUBOCTHY, «Hacnenosanue pesyc-gaxropay, «I eHeTHka rpyrmi
KpOBW», «MyTalmoOHHasi H3MEHYUBOCTb.

Jlabopamopuvie u npakmuueckue pabomai:

[IpakTuueckas padorta Ne 2. «CocTaBieHre U aHATIU3 POJOCIOBHBIX YEIOBEKAY.




JIMHHOCTHBIE, METAIIPE/IMETHBIE 1
HNPEAMETHBIE PE3YJIBTATBI OCBOEHUSA KYPCA

JInuHOCTHBIE pPe3yabTaThl

JInuHOCTHBIE pe3yabTaThl OCBOEHUS yuyeOHOro mpeamera «buosorus» HOJDKHBI OTpa)arb
TOTOBHOCTh M CHOCOOHOCTH OOYYaIOMIMXCSl PYKOBOJACTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JINYHOCTH, CHCTEMOM IICHHOCTHBIX OpHEHTALMH, MO3UTHUBHBIX BHYTPEHHUX
yOeX/IeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IEHHOCTSM POCCHHCKOTO  OOIIECTBa,
paciivpeHue >KM3HEHHOI'O OIbITa M OIBbITAa JESATEIbHOCTU B IPOLIECCE pean3allid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpazkIaHCKOro0 BOCTIMTAHMS:

c(OPMUPOBAHHOCTh ~ IPAKIAHCKOW  MO3MIMM  OOyyaromerocs Kak AakTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIMOHHBIX TMpaB U OOsA3aHHOCTEH, yBa)kKeHHE 3aKOHA W
MIPaBOIIOPSIIKA;

FOTOBHOCTh K COBMECTHOI TBOPYECKOW IESATENBHOCTH NMPHU CO3/aHUU yYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHbIX 33/1a4, BHITIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

FOTOBHOCTb K COTPYJHHYECTBY B IIPOIIECCE COBMECTHOIO BBINIOJHEHHUS Y4EOHBIX,
MO3HABATEIbHBIX W HCCIEAOBATEIbCKUX 3aJla4, YBAKUTEJIBHOIO OTHOIIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKAHUS;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPaXKTAHCKOW WIACHTUYHOCTH, MATPUOTHU3MA, YBAKCHUS K
CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepen PoanMHOM, ropaoctu 3a CBOM Kpail, CBOXO
Ponuny, cBOM SI3BIK M KyJBTYPY, IPOILLJIOE U HACTOSALIEE MHOTOHAMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIUIO U NAMATHUKAM MPUPOJbI, JOCTHKEHHUIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUMCKUX YUYEHBIX B CTAHOBJIEHHWE M Pa3BUTHE OHUOJIOTHH,
MOHUMAaHMs 3HAuYeHUs OWOJIOTWHM B TO3HAHWU 3aKOHOB MPHUPOABI, B KU3HU YEIOBEKa U
COBPEMEHHOTO OOIIECTBA;

uaeiHast yoex/1I€EHHOCTb, TOTOBHOCTh K CITy)KEHHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTD
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUE AYXOBHBIX EHHOCTEN POCCUICKOrO HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OLIEHHWBATh CUTYAIMI0 U MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTHPYACh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAMTEIISAM, CO3/IaHUIO CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATHS LICHHOCTEW CEMEWHOM )KU3HU B COOTBETCTBUU € TPAAULIUSIMHU Hapo0B Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKJIIOYAs SCTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

IIOHMMAaHKUE SMOLIMOHAIBHOTO BO3JEHCTBHSI JKUBOM MPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HBIX BHJAX HMCKYCCTBA, CTPEMJICHHE IIPOSBIATH
KauecTBa TBOPYECKOU JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, GopMUPOBaHUS KYJIbTYPhI 310POBbSI H IMOIHOHAIBLHOIO
Osaromosyqusi:

MOHMMAaHUE U peaju3alys 370pOoBOro M Oe3omacHoro obpasza >KM3HM (370pOBOE NMHUTAHMUE,
coOIoICHNe TUTUEHUYECKUX MPABUI U HOPM, COAIaHCHPOBAHHBIN PEXHUM 3aHITUNA M OTHAbIXA,



perynsipHasi ¢u3MYecKas aKTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

MOHMMaHHUE IEHHOCTH MPaBUJI WHAWBUYAILHOTO U KOJUICKTHBHOTO OE30MaCHOTO TIOBECHUS
B CUTYallUsAX, YTPOXKAIOIIUX 3J0OPOBBIO U )KU3HHU JIOJIEH;

OCO3HAHHME TIOCIEJCTBUH M HENPHITHS BPEAHBIX TNPHUBBIYEK (YMOTPEOICHUS AaKOTOJIs,
HapKOTHUKOB, KYpEHUs);

6) TPy/Z10BOT0 BOCTIUTAHUS:

TOTOBHOCTB K TPYIly, OCO3HAaHHE IEHHOCTH MacTEepPCTBa, TPYIOTI00ue;

TOTOBHOCTh K aKTUBHOW JIEATENIFHOCTH TEXHOJOTHUECKOW M COLMAIBHOW HAINPAaBICHHOCTH,
CIOCOOHOCTh MHUITMMPOBATD, INITAHUPOBATH 1 CAMOCTOSATEBHO BBITIOIHATH TAKYIO JACATEIBHOCTD,

HMHTEpPEC K pa3iauyHbIM cdepaM Npo(ecCHOHAIbHOW NEeSATENIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOD OyayIiel npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

FOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHMIO M €CaMOOOPAa30BaHHUIO HA MPOTSKEHUH BCEH
KU3HH;

7) 3KOJIOTHYECKOT0 BOCTIUTAHMSI:

9KOJIOTMYECKH 11€71eCO00pa3HOe OTHOIIEHHE K MPUPOJEe KaK MCTOYHMKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS OJKOJOTHYECKOW KyIbTYpHI: TNPHOOpPETEHHE OTBITA IUIAHUPOBAHUS
MOCTYIKOB M OIEHKH WX BO3MOKHBIX ITOCIIEICTBUI IS OKPYKAIOIIEH CPeIbl;

OCO3HAaHHE TJI00aJIbHOr0 XapaKkTepa SKOJIOrHUYEeCKUX MPoOIeM U MMyTel UX perieHus;

CMOCOOHOCTh MCHOJB30BaTh NMpHoOpeTaeMble MPHU HM3YYEHUH OWOJIOTUW 3HAHUS M yMEHHS
IpU pelieHUH MpoOieM, CBSI3aHHBIX C PalMOHAJIbHBIM IPUPOAOIOJIB30BaHNEM (COOIIIOIeHNE
MPaBHUJI TOBEICHUS B TPHPOJIE, HANPABICHHBIX HAa COXpAaHEHHWE PAaBHOBECHS B DKOCHUCTEMaX,
OXpaHy BUJIOB, SKOCHUCTEM, OHOChEpPHI);

AKTUBHOE HEMPUATHE JEHCTBUM, MPUHOCAIIMX BPEA OKPYKAIOUIEH NPUPOIHON Cpelne,
yYMEHHE MPOrHO3MPOBATh HEOIArONPUSATHBIE 3KOJIOTHYECKHE MOCHEACTBUS MPeANpPUHUMAEMbIX
JNEUCTBUM U NMPEIOTBPAILATH UX;

HaJIM4Yue Pa3BUTOrO HKOJOTUYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KYyJIbTYphl, OTbITA
NEeSITeIbHOCTH  OKOJIOTMYECKON  HaIlpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaThCS HMH B
M03HABATEIbHONW, KOMMYHHMKATHBHOM W COLMAIBbHON MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MIPAKTUYECKON JESITeIbHOCTU HKOJIOTUYECKOI HANIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpMUPOBAaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJOre KYyJIbTYp, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTa B MOJIHUKYIBTYPHOM MHUPE;

MOHUMAaHHe crneuuPuK OHOJOTHH KaK HayKd, OCO3HaHus e poiu B (HOopMHUpPOBaAHHUH
paIMOHAIBLHOTO HAYYHOTO MBIILICHUS, CO3JaHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpPYXKAIOIEM
MHpE KaKk O €IUHCTBE MPUPOAbI, 4YeIOBEKa M OOIlIecTBa, B TO3HAHUU HPUPOTHBIX
3aKOHOMEPHOCTEH M PEIIeHUH TPOOIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OWOJIOTUM [UIsi COBPEMEHHOW LMBUIM3ALUU: 00ECreYeHUS
HOBOT'O YPOBHS Pa3BUTHS MEIULIMHBI, CO3JJaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl Pa3BUTHS YelOBEUECTBa, MOKMCKA MyTel BBIXOJAa U3 TII00ATHHBIX
HKOJIOTHUECKUX MpoOieM U obecreueHus nmepexoia K yCTOMUMBOMY Pa3BUTHIO, PAIUOHATHLHOMY
WCIOJIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJNYYCHHHM OMOJNOTWYECKUX 3HAHUN B ILENSAX MOBBIMICHUs OOIIen
KYJIbTYpbI, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIHOHATHHON
IPaMOTHOCTH O0y4aromuxcs, GopMHUpyeMOil Mpu U3yuyeHUU OUOJIOTHH;

CMOCOOHOCTh CAMOCTOSITENIFHO MCIIOJIb30BaTh OMOJIOrMUECKUE 3HAHUS JJIS pPeIlieHus TpodiieM
B PEATbHBIX KU3HEHHBIX CUTYAIIHSIX;



TOTOBHOCTb U CIOCOOHOCTb K HENPEPHIBHOMY OO0pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIYYCHUIO HOBBIX 3HaHUH 1O OHOJOTMH B COOTBETCTBHU C IKU3HEHHBIMHU
MOTPEOHOCTSAMHU.

MeranpeaMeTHble pe3yabTaThl

MertanpeaMmeTHble pe3yabTaTbl OCBOEHHUS IPOrpaMMbl CPEJHEro o00Iero ooOpazoBaHuUs
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBble JIOTHYECKHUE JICHCTBUS:

CaMOCTOSATENIBHO (POPMYIIMPOBATh W aKTyaIM3UpoOBaTh NpolieMy, paccMmarpuBarh &
BCECTOPOHHE;

HCII0JIb30BaTh MPU OCBOEHUM 3HAHWI MPUEMBI JIOTMUECKOTO MBILIUICHUS (aHAJINW3a, CUHTE3a,
CpaBHEHHUA, KiacCU(UKAIMK, OOOOIIEHHS), PACKPBIBATH CMBICI OHUOJOTHYECKUX TOHSATUN
(BBLIENATH UX XapaKTepHbIE IPU3HAKU, YCTAaHABIMBATh CBSA3U C IPYTUMU MOHSATHUSMU);

ONpEENATh ILeNu JeATENbHOCTH, 3aJaBasi MapaMeTpbl W KPUTEPUH UX JIOCTHXKEHUS,
COOTHOCHUTD PE3YyJIbTAThI AEATEIbHOCTHU C MOCTABICHHBIMU LIENISIMU;

UCIO0JIb30BAaTh OHOJIOTUYECKUE TOHSATUA ISl OObsiICHEHHs] (AaKTOB U SBJICHUH KUBOU
TIPUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, JETyKTUBHBIC, IO AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U MPOTHBOPEUUS B PacCMaTPUBAEMBIX SBJICHUAX, (POPMYIHUPOBATh BHIBOJIBI U
3aKIIIOUEHUS;

MPUMEHSITh CXEMHO-MOJICJIbHBIE CPEJICTBA JUIsl MPEJCTABICHUS CYIIECTBEHHBIX CBS3EH M
OTHOIIIEHUNA B HM3y4aeMbIX OMOJIOTHYECKMX OOBEKTaX, a TaKkKe MPOTHBOPEUYUH Pa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a3oBbIe HcCIeI0BaTeIbCKHE IeHCTBUS:

BIIQJIETh HaBBIKAMHU Y4EOHO-HCCIIEOBATENIbCKON U TPOEKTHOW NEATENbHOCTH, HABBIKAMU
paspeleHus npoodsieM, crocoOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOMCKY METOJIOB
pelIeHUs MPaKTUYECKUX 3a/]a4, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHbIE BUJABI JIEATEIBHOCTH [0 TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIIpETAINH, NMPeoOpPa30BaHUI0 U MPUMEHEHUIO B yYEOHBIX CHUTYalMsX, B TOM YHUCIE MpU
CO3JaHUU YYEOHBIX U COIMAIbHBIX IIPOEKTOB;

(¢bopMHpOBaTh HAYYHBIN THUIl MBIIIJICHUS, BJIAJeTh HAYYHOM TEPMUHOJIOTHEH, KIFOYEBBIMU
MOHATUSMH U METO/IaMU;

BBISIBIISITH IPUUMHHO-CIICJICTBEHHBIE CBS3U M aKTyallu3UpOBATh 3aj[auy, BbIIBUTATh THIIOTE3Y
e pelleHus, HAXOJIUTh AapryMEHTHI [UIS JOKa3aTelbCTBA CBOMX YTBEPXKICHHM, 3a1aBaTh
napaMmeTpsl U KPUTEPUU PELICHUS;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh 1I€JICHANPABICHHBIA IMOUCK IEpPeHOoca CPEeACTB M CIOCOO0B JEHCTBUS B
podecCHOHANBHYIO CPEy;

yMeTb  [EPeHOCUTh 3HAaHUS B  TO3HABATENBHYID M MPAKTHYECKYl0  00IacTH
KU3HEJEATEIIBHOCTH;

3) pabora ¢ nngopmanmeii:

OpUEHTUPOBATHCSI B PA3IUYHBIX HMCTOYHUKAX HH(opManuu (Tekcre ydeOHOro mocoodus,
HAy4YHO-TIONYJISIPHOM JINTepaType, OMOJOrMUECKUX CIOBapsIX U CIPABOYHHMKAX, KOMIbIOTEPHBIX
0azax mgaHHbIX, B MHTepHeTe), aHANM3UPOBATh HH(OPMALMIO pPa3IUYHBIX BUAOB U (POpM
IIPEJICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ TIOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

¢dopMynHupoBaTh 3amnpockl U MPUMEHATh pa3IMYHbIE METOJbl MpPHU MOHMCKE M OTOOpe
Ouonornyeckoit nupopmMaiu, He0OX0JMMOH /1J1sl BHIIOJIHEHNS y4eOHBIX 3a/1a4;



npuoOpeTaTh ONBIT HCHOJB30BAHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh ONTUMAIbHYIO (OpPMY TIPEACTaBICHUS OHOJOTMYECKON
nHpopmanuu (cxembl, rpaduKu, IMarpaMMbl, TaOIHIIbI, PUCYHKH U APYTroe);

WCTIONb30BaTh HAy4YHBIH SI3BIK B KAdecTBE CpPEACTBa TNpu paboTe ¢ OHOJOTHMYECKOU
nHbOpMaNMel: MPUMEHATh XUMUYEeCKHe, (PU3MYeCKHe M MaTeMaTHYeCKHE 3HAKW U CHMBOJIBL,
dopmynbl, abOpeBHATypy, HOMEHKIATYpY, HCIIOIb30BaTh W MPeoOpa3oBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJIETh HABBIKAMHM  PACMO3HABaHWUS W 3amUThl  WHpopManuu, WHPOPMAITMOHHON
0€30MaCHOCTH JJMYHOCTH.

OgJaienne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

1) obmenne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX cepax KU3HHU, aKTUBHO y4aCTBOBATH B AUAJIOTE WIIH
JMCKYCCHHM TIO CYIIECTBY OOCYXJaeMoW TeMbl (YMEHHE 3a/aBaTh BOIPOCHI, BBICKA3bIBATH
CYXKJIEHWsI OTHOCHTEJBHO BBIMIOJIHEHUS TMpe/UlaraéMoil 3a/Ja4yd, YYWUTHIBATH HMHTEPECHl U
COTJIACOBAHHOCTH TIO3HUIIUH IPYTUX YYACTHUKOB JHMAJIOTa U JUCKYCCHH);

pacro3HaBaTh HeBepOaIbHBIE CPEICTBA OOIIECHNS, ITOHNMATh 3HAYCHHE COIIMAIHHBIX 3HAKOB,
MPEINOCHUIOK BOSHUKHOBEHUSI KOH(PIUKTHBIX CHTYalldi, YMETh CMSTYaTh KOH(IUKTH H BECTH
MIEPErOBOPHI;

BIIQJIETh PA3MUYHBIMUA CHOcoOaMHu OOIIEHUS W B3aMMOJCHCTBHS, MOHMMAaTh HAMEPECHHUS
IPYruX JIEO/EH, IPOSBISITh YBOKUTEIFHOE OTHOIIEHHE K COOSCETHUKY W B KOPPEKTHOU (opme
(bopMyITHpPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MOHUMAaTh W HUCHOJb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBUAYAJIBHON pabOThI MpHU
perieHur OMOJIOTMYeCcKOi TTpo0IeMbl, 000CHOBBIBATh HEOOXOIMMOCTh MPUMEHEHHS TPYIIOBBIX
(dhopM B3aMMOICHCTBHS MIPU PEIICHUN YIEOHOU 3a/1a4u;

BBHIOMpATh TEMAaTHUKy U METOJbl COBMECTHBIX ACUCTBUN C y4ETOM OOIMIMX HHTEPECOB H
BO3MOXHOCTEH Ka)JI0T0 4jieHa KOJUICKTHBA;

MIPUHUMATD 1I€JTU COBMECTHOM AESITEIbHOCTH, OPTaHU30BBIBATH U KOOPJIMHUPOBATH JCHCTBUS
no e€ JOCT)KEHMIO: COCTaBJATh IUIAH JIEHCTBUM, paclpeneisTh pojad ¢ Y4éTOM MHEHUU
Y4aCTHUKOB, 00CYXAaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OIICHMBATh Ka4€CTBO CBOEr0 BKJIaJa U KaKJOTO YYaCTHHKA KOMaH/bI B OOIIUI pe3ybTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTMHAIHHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILIECTBIISTh MO3UTHUBHOE CTPATETHUECKOE MOBEICHUE B PA3IMUHBIX CUTYALUAX, IPOSBIATH
TBOPUYECTBO M BOOOpakeHUE, ObITh MHULIUATUBHBIM.

OBiajeHHe YHHMBEPCAIbHBIMH PeryJsITUBHBIMH 1ICTBUAMM:

1) camoopraHu3anms:

WCIOJIb30BaTh OHOJIOTUYECKHE 3HAHWs IS BBIABJICHUS MPOOJIEeM U UX pelIeHUus B
KU3HEHHBIX M YYEOHBIX CUTYyaIUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUIl LIeJIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSAX M TMOCTYNKaxX MO OTHOLICHHWIO K KMBOM MHpPUPOJE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYXKaroIlnX;

CaMOCTOSITEJIBHO OCYILECTBJIATh [O3HABATENBHYIO JIESTENbHOCTh, BBISBIATH IPOOJIEMBI,
CTaBUTh U (OpMYyIHpPOBaTh COOCTBEHHbIE 3a7adl B OOpPa30BaTENbHOW JESATEIbHOCTH U
KU3HEHHBIX CUTYaIUIX;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIAH PELICHHs MPOoOJeMbl ¢ YUETOM HMMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;



2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalMsiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BIIQJICTh HABBIKAMU TO3HABATEILHOUN pe(ICKCHHN KaK OCO3HAHUS COBEPIIACMBIX IEHCTBUH U
MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, UCIOJIH30BaTh MPUEMBI pediiekcun
JUTSI OLICHKW CUTYalluU, BBIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX MIPU aHAJIU3E PE3YIIbTATOB JCSITEIbHOCTH;

3) npuHsATHE CeOST M APYIUX:

MPUHUMATD €051, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M aPTYMEHTBI IPYTHUX MPU AHAIU3E PE3YyJIbTATOB AEATEIbHOCTH;

MIPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUHU APYTOrO YeIOBEKa.

NPEIMETHBIE PE3YJIbTATHI

cOPMHUPOBAHHOCTh 3HAHUM O MECTE€ W pOJH OHOJOTMH B CHCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHBI MHpa H
HAyYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHUICKUX M 3apyOeKHBIX YIEHBIX-OMOJIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa ISl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpBIBATH COJEp)KaHUE OMOJIOTHYECKUX TEPMHHOB W TIOHATHH: KHM3Hb, KIIETKA,
opranusM, MeTado0Jiu3M (0OMEH BEUIECTB U MpPEBpaIlleHue SHEPTHH ), TOMEOCTa3 (CaMOPETyJIsIus),
YpOBHEBas ~ OpraHW3alus  JKUBBIX  CHCTEM,  CaMOBOCIIPOM3BENCHHE  (PETPOMYKITHS),
HACJIEICTBEHHOCTh, H3MEHYHBOCTH, POCT M PA3BHUTHE;

YMEHHME H3JaraTh OHMOJOrHYecKHe Teopuu (KIETOYHas, XPOMOCOMHAs, MYTallMOHHa,
LIEHTpaJbHAsl J0rMa MOJEKyJsipHOW Ouosornn), 3akoHsl (I'. Menxens, T. Moprana, H.
. BaBunoBa) u yueHus (0 eHTpax MHOT0OOpa3us ¥ MPOUCXOKICHUSI KYJbTYPHBIX pacTeHuil H.
. BaBunosa), onpeaensTh TPaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHME BIaJIeTh METOJaMU HAy4YHOIO IMO3HAaHUS B OWOJIOTMM: HAOMIOJCHHE U OIHUCAHHE
KUBBIX CHCTEM, TPOIIECCOB U SBJICHUN, OpraHu3alus M MpoBeleHUE OHOJIOTUYECKOTO
OKCIIEPUMEHTA, BBIIBWKEHHE THIOTE3bl, BBISBICHHE 3aBHUCUMOCTH MEXKAY HCCIEeIyeMbIMU
BEJIMYMHAMHU, OOBSCHEHUE IMOJIYYCHHBIX PE3YJbTAaTOB, HCIOJIb30BAaHHBIX HAYYHBIX IOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBLIETATh CYIIECTBEHHbIC MPU3HAKH BUPYCOB, KIETOK MPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHW3MOB, 0COOEHHOCTH MPOIECCOB: 0OMEHa BEIIEeCTB U
MIPEeBPALEHUS] SHEPIrUU B KJETKe, (OTOCHMHTE3a, IMJIACTMYECKOTO M DHEPreTHUYECKOTo OOMeHa,
XEMOCHHTE3a, MUTO03a, MEeH03a, OIJIOJOTBOPEHHS, Pa3MHOKEHUS, MHAWBUIYaTIbHOTO Pa3BUTHI
opraHu3ma (OHTOTEHE3);

YMEHHUE MPUMEHSTHh IOJyY€HHbIC 3HAHUSA Ui OOBSCHEHHS OUOJOTMYECKUX IPOLIECCOB U
SIBIICHUH, JJIs1 IPUHATHUS IPAKTUYECKUX PEHICHUI B MOBCEIHEBHOM KU3HU C IENbI0 0OeCTIeueHus
0€30MacCHOCTH CBOETO 3J0POBbsI M 3I0POBbsl OKPYXKAIOUIUX JIIOJEH, COOMIOAEHHUS HOPM
IrPaMOTHOTO TIOBEJCHUS B OKpYKAIOLIEH MNPUPOIHON cpeae, MOHUMAHHE HEOoOXOIUMOCTH
UCIOJb30BAHUS JIOCTHIKEHUM COBPEMEHHON OMOJIOTMM M OMOTEXHOJOTHUH Ui palMOHaIbHOTO
MIPUPOJIOTIOIIL30BAHHUS;

YMEHHUE pelIaTh »JJIEMEHTApHbIE TEHeTHYEeCKHe 3aJaud Ha MOHO- M JUTHOpUAHOE
CKpELIMBaHKe, CIEIICHHOE Hacel0BaHUEe, COCTAaBIATh CXeMbl MOHOTHOPHIHOTO CKpEIIMBAHUS
JUIsl IPeICKa3aHusl HacleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JAOOPAaTOpHBIE W TNpaKTHYECKHE padOThl, COOIIOAATH MpaBHia MpPU
paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTUYECKH OLIEHHBAThb M HMHTEPIPETUPOBATh HH(POPMALUIO OHOIOTHYECKOTO
COJIepKaHUs, BKIIIOYAIONIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpelcTBa



MaccoBOi MHGpOPMAIUHU, HAYYHO-TIONMYJISIPHBIC MaTEePHAaIIbl), STUYECKUE aACMEKThl COBPEMEHHBIX
HCCIIeIOBaHU B OMOJOTHH, MEIULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTh COOCTBEHHBbIE THCHbMEHHBIE U YCTHBIE COOOIIEHHUs, 000O0mIas
OMOJIOTHYECKYI0 WH(POPMAIMI0O W3 HECKOJBKMX HMCTOYHHKOB, TPaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmapaT OnoJioruu



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne JaTa nposeaeHus Tema ypoka
ypoka | mo miady | mo ¢gakry | Kou-Bo
4acoB
Pa3nen 1. BBenenne - 4 u.
1 05.09 1 Kparkast uctopusi pa3Buthsi OMOJIOTHH
2 08.09 1 MeTo bl HCCTIIOBAHUS B OHOJIOTHH
3 12.09 1 CyIIHOCTb KU3HU U CBOICTBA JKUBOTO
4 15.09 1 YpoBHU OpraHu3aluM )KUBOW MaTepuu
Pa3nesn 2. OcHOBBI IUTOJIOTHH - 27 4.
5 19.09 1 Mertonp! niurosiorun. Kierounas Teopust
6 22.09 1 CoBpeMeHHast KIIETOYHAsI TEOPHS
7 26.09 1 XUMHUYECKUHN COCTAB KIETKU
8 29.09 1 Boma u ee posb B )KH3HENEATETLHOCTH
KJIICTKH
9 03.10 1 MmuHepanbHBIE BEIECTBa U HX POJIb B
KJIETKE
10 06.10 1 YTIeBoIbI U X POJTH B
KU3HE/ICATEIILHOCTH B KIICTKU
11 10.10 1 Jlunu el ¥ UX POJTh B )KU3HEAEATETHHOCTH
B KJICTKH
12 13.10 1 CtpoeHune OenKoB
13 17.10 1 DyHKIUU OSIKOB
14 20.10 1 HyxnenHoBbIE KUCTOTHI U UX POJTh B
KU3HENIESTCITLHOCTH B KIICTKU
15 24.10 1 AT® u apyrue opraHM4eCKUe COCTMHCHUS
KJICTKH
16 27.10 1 HToroBoe moBTOpEHHE 110 TEME
«XUMUYECKasi OPraHu3aIHsl KICTKU
17 31.10 1 Crpoenue kietku. Kiierounas memOpana.
Snpo.
18 10.11 1 Crpoenue kietku. [luTomnasma.
Knerounsrii ieHTp. Pubocomsr
19 14.11 1 Crpoenue kierku. D1IC. Kommneke
I'onpmxu. JInzocomel. Kiierounsie
BKJIFOUYCHUSI.
20 17.11 1 CrpoeHnue kieTku. MUTOXOHIpUH.
[Tnactuapl. OpraHou bl TBUKECHHUSL.
21 21.11 1 CrpoeHue 7ykapuOTHUYECKUX U
IPOKAPHOTHUYECKUX KIETOK
22 24.11 1 CXOJICTBO M pa3ianyus B CTPOSHUH KIIETOK
pacTeHHi, ’)KUBOTHBIX U IPUOOB.
23 28.11 1 Hexnerounsle (opmbl xu3HU. Bupycel u
Oakrepuodaru
24 01.12 1 O6006maromuii ypok «CTpoeHHE KICTKI
25 05.12 1 OOMeH BeIeCTB U SHEPTUHU B KIIETKE
26 08.12 1 DHepreTnyecknii OOMEeH B KJIETKE




27 12.12 1 [luranue KiIeTKu
28 15.12 1 ABToTpoHOe nuTtanue. DOTOCHUHTES.
XEeMOCHHTES.
29 19.12 1 I'enernueckuit koa. TpaHckpunuus u
TPAHCISAIINU B KICTKE
30 22.12 1 Perymnsmus TpaHCKpUIIIUMY U TPAHCIISALUU B
KJIETKE.
31 26.12 1 B3aumocBs3b cTpoeHus u
KHU3HEICATEIILHOCTH KIIETOK.
(06obmarmmil ypok)
Pa3nes 3. PazMHokKeHHe M MHAMBHAYAJIbHOE Pa3BUTHE OPraHu3mMoB - 10 4.
32 29.12 1 JKU3HEHHBINA UK KIETKU
33 12.01 1 Muto3. AMUTO3
34 16.01 1 Meiio3
35 19.01 1 ®opMBbl pa3MHOKEHUS OPraHU3MOB.
becnionoe pasMHoOxkeHnE
36 23.01 1 [TosoBO€ pa3MHOXKEHHE
37 26.01 1 Pa3BuTHe MOIOBBIX KIETOK
38 30.01 1 Om1010TBOpEeHNE
39 02.02 1 OHTOTEHE3 - HHIMBHUIyaTEHOE Pa3BUTHE
OpraHusmMa
40 06.02 1 OMOpHOHATIBHBIN MTEPHOT
41 09.02 1 [TocToMOpHOHATBHBIN TIEPUOT
42 13.02
Pa3nen 4. OCHOBBI TeHEeTHKH - 22 4.
43 16.02 1 Hcropust pa3BUTHS TEHETUKH.
['ubpuaotoruaeckuii MeTo
44 20.02 1 3aKOHOMEPHOCTH HACJICTOBAHMS.
MOHOTHOPHIHOE CKPEIIMBAHKE
45 27.02 1 MHoO’KeCTBEHHBIE aJUIEIIH.
AHaM3UpYyIoNIee CKPEIMBaHUe
46 01.03 1 [IpakTruueckas pabota «Pemenue
TCHETUYECKUX 33/1a4 Ha MOHOTHOPHTHOE
CKPEITUBAHHE)»
47 05.03 1 [IpakTruueckas pabota «Pemenue
TFCHETUYECKUX 33/1a4 Ha MOHOTHOPHTHOE
CKpELTUBAHHUE)»
48 08.03 1 JuruOpuaHoe CKpelmuBaHue. 3aKOoH
HE3aBUCHMOT'0 HACJICIOBAHUE PU3HAKOB
49 12.03 1 [TpakTruueckas pabota «Pemenue
TEHEeTHYECKUX 3a/1a4 Ha TUTHOPHUIHOE
CKpEIINBAHHUE»
50 15.03 1 [Tpaktuueckas padora «Pemenue
TEHEeTHYECKUX 3a/1a4 Ha TUTHOPHUIHOE
CKpEIINBAHHUE»
51 19.03 1 XpOMOCOMHasl TEOpHUsl HACJIECTBEHHOCTH
52 22.03 1 BsaumonelicTBrue HealIeIbHBIX TEHOB
53 02.04 1 IluTonnazmaTuyeckas HaCIEICTBEHHOCTh
54 05.04 1 I'eneTnyeckoe onpenenenue nojua




55 09.04 1 [Ipaktuyeckas padora «Pemienue
TCHETHYECKUX 33/1a1»
56 12.04 1 [IpakTuueckas pabora «Pemenue
TCHETHYECKUX 33/1a1»
S7 16.04 1 MsmenuuBocTh. Henacnencreennas
U3MCHYMBOCTh
58 19.04 1 JlaGopatopnas pabora «Iloctpoenue
BapUAIIMOHHOTO Ps/a U BAPHALMOHHOM
KpHBOW»
59 23.04 1 Hacnencrennass "3MEHYMBOCTh
60 26.04 1 JlabopatopHnas pabota «Onmcanue
(dheHoTuIa KOMHATHBIX U
CEIbCKOXO035CTBEHHBIX PACTCHUI
61 30.04 1 Buer mytanuii
62 03.05 1 HacnencrBennble 00i1€3HHA, CIEINIEHHEIE C
I0JIOM
63 07.05 1 [Mpramabl MmyTtauii. ComMmaTHYeCcKHe U
TCHEPATHBHBIC MYTAIIUH
64 10.05 1 3aKOHOMEPHOCTH HACIIEJACTBEHHOCTH U
M3MEHYUBOCTH (0000IIaIONINI YPOK)
Pasnea S. I'eneruka yesnoBeka - 4 4.
65 14.05 1 MeToabl MCCIIENOBAHUA TEHETHKHN YEJIOBEKA
66 17.05 1 ['eHeTnka yenoBeka
67 21.05 1 JlaGopartopnast pabora «CocraBiieHHe
POJIOCITOBHBIX
68 24.05 1 [Tpo6neMbl reHeTHUecKor 0€301acCHOCTH




Onucanue yueOHO-MeTOANYECKOT0 M MATEPUATHHO-TEXHUYECKOT 0
o0ecrneueHusi 00pa3oBaTeJIbHOIO MpoLecca

1. Kamenckuii A.A., KpukcynoB ¥Y.®., [Taceunuk B.B. «buonorus. O6mas 6uosorus. 10-
11xmacc — M. : [Ipoda, 2013r

2. bonrosa U. B. C6opauK 3ama4 1o o0miel 6uostoruu i nocrynaromux B BY3e1. - M.: OHHKC
21 Bek, 2005.

3. Kupunenko A. A. buonorus. Coopuuk 3amad no renetuke. [lonroroska k EI'D. - PocToB-Ha-
Hony: Jlerunon, 2013.

4. Neanosa T.B., Kaymmuora I'.C., Msrkosa A.H. C6opHHEK 33134 110 0011eii Onosoruu. - M.:
[Ipocsemienue, 2002.

5. buonorus. Ilpaktukym. M.: «IIpocssmenue», 2014.

6. 3amaun mo rereTrke. Apxanreisck, 2010.

7. http://school-collection.edu.ru/ - Enunast kosuiekius mudpoBbiXx 00pa3oBaTeIbHBIX PECYPCOB.
8. https://sbio.info/ - CoBpemenHnas GrosioTusi, HaydHbIE 0030PbI, HOBOCTH HAYKH.

9. https://www.krugosvet.ru/ - Duruknoneaus Kpyrocser.

10. https://rosolymp.ru/ - Uadopmanmonnsiit mopran Beepoccuiickoii OM0I0THIECKOM
OJIUMITHAJIBI IS IMKOJIEHUKOB.

11. https://ecodelo.org/ - UuTepHET-IOPTAIT IS TTOAAEPKKA DKOJIOTHUECKUX POEKTOB H
oOuiecTBeHHbIX opranu3anuil Poccun. KoHKypChl 9K0JI0rH4ecKuX NpOeKTOB, KaleH1aph
COOBITHI 1 KapTa IMIPOCKTOB.

12. http://www.sci.aha.ru/ - Be6-aTiac coaepKuT CTaTHCTHYECKHE U IeMOorpaduiecKue
MaTepHallbl O HacelleHuN Poccun, IPUPOIHBIX YCIOBUSX CTPaHBI, aHTPOTIOTC€HHBIX BO3ACHCTBHSIX
Ha MTPUPOJHBIE SKOCHCTEMBI, COIMATIBHBIX MPOIeccax H Jp.
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