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HHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma snexTuBHOTO Kypca «lIpaktudeckas ouonorus» s 10 kmacca
COCTaBJIeHa B COOTBETCTBUHU ¢ TpeboBanusiMu denepanbHoro ['ocy1apcTBEHHOTO
00pa3oBaTeNbHOTO CTaHapTa cpeaHero odmero oopazosanus (PI'OC COO); TpeboBaHUSIME K
pe3ysibTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTelIbHOM MPOrpamMmbl (JINYHOCTHBIM,
METaIpeIMETHBIM, IPEMETHBIM); OCHOBHBIMH MOJIX0AaMHU K Pa3BUTHIO U (HOPMUPOBAHUIO
YHUBEpCaIbHBIX yueOHbIX nerictBuid (Y'Y []) nis cpennero obmiero oopazoBanus. B Helt
YUUTBIBAIOTCS] BO3PACTHBIE U TICUXOJIOTMYECKHE OCOOCHHOCTH IKOJIBHUKOB, 00YyUaIONIMXCs Ha
YPOBHE CpeHero 00111ero 00pa3oBaHusl, YYUTHIBAIOTCS MEKIIPEIMETHBIE CBSA3H.

[Tporpamma siBJISIETCS aJaITUBHOM U COCTaBlieHa Ha ocHOBE «Paboueil mporpamMmel 1o OMOJIOTHH
s 10-11 kimaccoB 0011e00pa3oBaTeIbHBIX YUPEIKICHHUI» U OPUEHTHPOBaHA HA paboTy 1Mo
yueonuky«buonorus. 10 knace B.B. [Taceunnk, A.A. Kamenckuii, A.M. Pyb1os, 5-e usn., crep.-
Mocksa: [Ipocsemenue, 2023. ( JIuHUS KU3HN).

[Tporpamma peanusyeTcs ¢ UCIOJIb30BaHHEeM 000py1oBaHus eHTpa « Touku pocTay.

Hcnons3oBanue o0opynoBanus 1eHTpa «Touka poctay npu peanusanuu ganHon OI1
MO3BOJISIET CO3AATh YCIOBUS:
* ISl pacCIIMPEHUS COAEPIKAHUS IKOJIBHOTO OMOIOTHYECKOT0 00pa30BaHus;
* TS TIOBBIIIEHUS TI03HABATEIHLHON aKTUBHOCTH O0YYAIOIIUXCS B €CTECTBEHHO-HAYYHOM
obnacry;
* JUISl pa3BUTHSI TIMTHOCTH PeOCHKA B Mporiecce 00ydeHus: OMOIOTHH, €ro CIIOCOOHOCTEH,
(dbopMHUPOBAHUS U yIOBJIETBOPEHUS COI[UAIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;
* U pabOTHI ¢ OJAPEHHBIME IKOJIFHIUKAMH, OPTaHU3AINH UX Pa3BUTHS B PA3ITUIHBIX
o0nactsx 00pa3oBaTeNbHOM, TBOPUECKOM 1€ATEIHHOCTH.

[Tpumenss nudpoBeie 1adopaToprun Ha ypoKax OMOJIOTHH, YUAIIUECs] CMOTYT BBITIOJIHUTh
MHOX€ECTBO JJaOOPaTOPHBIX PabOT U SKCIIEPUMEHTOB IO IPOTrpaMMe OCHOBHOM LIKOJIBI.
Pabouas mporpaMMa coxpaHsieT TpaaulMH Yy4eOHOTOo IpeaMeTa U BMECT€ C TEM IOJIHOCTBIO
OTpa’kaeT OCHOBHBIE HJEM U IpeIMETHble TeMbl CTaHAapTa o0pa3oBaHUs MO OMOJOTHH,
MPEJICTaBIIsIsl €70 Pa3BEPHYTHIM BapHAHT C KPATKUM PACKPBITUEM pa3/ielioB U MPEIMETHBIX TEM,
BKITIOYasi PEKOMEH/TYEMBbIii ITepeyeHb JTa00PaTOPHBIX M MPAKTUYECKUX PadoT.
ONeKTUBHBIN Kypc yriyosseT 0a30oBble 3HAaHMs MO OMOJIOIMU U HarpapiieH Ha (JOpMUpPOBaHHE U
pa3BUTHE OCHOBHBIX YYE€OHBIX KOMIIETEHIIMA B  XOJ€ pEHIeHHS OWOJIOTHYECKUX
3a71a4.OCOOEHHOCTSAMHU TPOTPaMMBI Kypca SBISIETCS TECHAs CBA3b €ro COJIEpXKaHMs C yPOKaMU
oOmieit  Omoymorum M COOTBETCTBUME  TpeboBaHMAM  ['OocynapCTBEHHOro CTaHJapTa.
AKTyaqbHOCTh JITAHHOTO 3JIEKTHBHOIO Kypca MOJKPEIUIAeTCs MPAaKTUYECKOH 3HAUYUMOCTBIO
U3y4aeMbIX TEM, YTO CIOCOOCTBYET TOBBINICHUIO HWHTEpeca K IMO3HAHUIO Ouojoruu. Y
oOyyaromuxcst  CKJIAJbIBAaeTCd  IMEepBOE  MpPEJACTaBI€HHWE O  TBOPUYECKOW  HAay4dHO-
HCCIIEIOBATENbCKON JESITEbHOCTH, HAKAIJIMBAIOTCS YMEHMSI CAMOCTOSITEIbHO PpaCIIUPSATh
3HaHus. Pemenne 3anad mo OMOJIOTHU MO3BOJIAET TAKXKE YIIyOUTh M 3aKpENHUTh 3HAHUSA T10
pazzenam oOmieit  O6monormu. OrpoOMHYIO BaXHOCTh B HENPEPHIBHOM  00pa3oBaHUU
npuoOpeTaoT  BONPOCHI  CaAMOCTOSATENBHOM  pabOThl  YYalIMXCs, YMEHHE  MBICIUTh
CaMOCTOSITENIFHO ¥ HaXoAuTh pemieHue. CO3MAIOTCSl  YCIOBHSA ISl  WHAWBHIYaTbHOH W
IpyNInoBoi (GopM AEATEIbHOCTH yaluXcsl.

Heabio Kypca siBJIsieTCs:

O0600611eHre, cucTeMaTu3alys, pacllupeHne 1 yriyojieHue 3HaHui yqamuxcst 00
OCHOBHBIX OMOJIOTMYECKUX 3aKOHOMEPHOCTSX; (POPMUPOBAHHUE HABBIKOB PEIICHUS
OMOJIOTHYECKHUX 3aaa4 pa3JIMIHbIX TUIIOB.



3aoauu:

1. ®opMupoBaHUE CUCTEMBI 3HAHUI 10 OCHOBHBIM 3aKOHAM OHOJIOTHU.

2. ®opMUpOBaHUE YMEHUN M HAaBBIKOB PEIICHHS OMOJIOTMUYECKUX 3a7a4
PENPOAYKTUBHOTO, IPUKIIAAHOIO U TBOPUYECKOTO XapaKTepa.

3. OtpaboTKa HaBBIKOB TPUMEHEHHS T€HETUYECKUX 3aKOHOB.

4. ®opmMupoBaHuE MOTPEOHOCTH B MPUOOPETEHUN HOBBIX 3HAHUH U CIIOCOOAX MX
HOJIy4EHHUs IIyTeM caMo0o0Opa30BaHus

O6yuenne B OO OCYIICCTBISETCS C Y4ETOM MOTPEOHOCTEH, BO3MOXKHOCTEH JTMYHOCTH U B
3aBUCUMOCTH OT 00beMa 00s13aTeIbHBIX 3aHATHI NIEIarornIecKoro paboTHUKA C yJaluMHUCS B
OYHOM, 0YHO-320YHON WJIM 3a04HOU (hopmMaM 0OyUEHHUS, B TOM YUCIIC C IPUMEHEHUEM
AJIEKTPOHHOTO O0YYCHHS U IMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA. JlomyckaeTcs
coYeTaHue pa3IMYHbIX (POpM MOTydeHus: 00pa3oBaHus U GOPM OOyUEHHUS.

MecTo 3JIeKTHBHOI0 Kypca B y4eOHOM IJIaHe.
Cornacno yuebHoro minana MbOY Kpuoposkckoit COIL na 2023-20204 yu. rog Ha u3yueHue
anekTuBHOTO Kypca «lIpakTrueckas 6uonorus»s 10 kimacce orBoguTcs 34 yacoB U3 pacuera |
gac B HEJICIIO).

VYuuteiBas KajJeHIapHbIA yueOHbIN Tpaduk mKkoisl Ha 2023-2024 y4. rox, nanHas paboydast
nporpaMma coctapiieHa Ha 34 yaca. CozeprkaHue paboueil mporpaMmbl peajin3yeTcs B IOJIHOM
o0BeEMeE.

Ilnanupyemble pe3yibTAaThl OCBOCHHA Y4eOHOI0 NpeaMera.

JINYHOCTHBIMM pe3yJibTaTaMU U3yueHus npeamera «buonorus» B 10 kinacce SBIAIOTCS
CIIEIYIOIINE YMEHUS:
OCO3HAaBaTh €JUHCTBO U IEJIOCTHOCTh OKPYXAIOLIEr0 MUPa, BO3MOXHOCTH €0
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHUKCHHUH HAYKHU;
— TIOCTEMEHHO BBICTPaUBaTh COOCTBEHHOE 11€JI0CTHOE MUPOBO33PEHUE;
— 0CO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOpPa30BaHUIO, B TOM YHCIIC U B paMKax
CaMOCTOATCIIBHOU ACATCIIBHOCTH BHE IIKOJIBI,
— OILICHUBATh KU3HEHHBIE CUTYAIIMU C TOYKHU 3peHHsI 0e30macHoro obpas3a )KU3HU U
COXpaHEHUs 37I0POBBS;
— OLEHUBATH 3KOJOTMUECKUI PUCK B3aMMOOTHOIICHHI YeI0BEKA U IPUPO/IBL;
— (GopMHpPOBaTh HKOJIOTMUYECKOE MBIIIJICHUE: YMEHUE OLIEHUBATh CBOIO JACSTETLHOCTD U
MOCTYIKHU APYTUX JOJEH C TOUKH 3PEHHS COXpPaHEHUS! OKPYXKAIOIIEel Cpeibl — rapaHTa
JKU3HH U OJIaronoTydus JTIoei Ha 3emIe;
— CpEeICTBOM Pa3BUTHUS JUYHOCTHBIX PE3YIBTATOB CIYKUT YUEOHBII MaTepHuall, ¥ mpex/e
BCEro MPOAYKTUBHBIC 3aaHHs YIeOHUKA.

MeTanpeaMeTHbIMUpPE3YJIbTaTaMU U3yueHHs Kypca «buonorus» ssiserca GopMUpoBaHHE
YHHUBEpCalIbHbIX YueOHbIX Aeiictuii (Y'Y ).

Pery.lanBHble YV
CaMOCTOSITENIbHO 00HAPYKUBaTh U (HOPMYIHPOBATh yUeOHYIO POOIIEMy, ONPEaeIIATh
1eNb y4eOHOM e TeIbHOCTH, BBIOUpPATh TEMY IIPOEKTa;
—  BBLABHUIaTbh BEPCHU PELICHUs MPOOIEMbI, 0CO3HABATh KOHEUHBIH pe3yibTaT, BHIOUPATh U3
IPEUIOKEHHBIX U UCKaTh CAMOCTOSITENILHO CPEJCTBA JOCTHKEHUS LIENH;



COCTaBJIATH (MHIMBHUIYaJIbHO WK B TPYIIIE) IUIAH PeIIeHHs MPoOieMbl (BHIIOTHEHUS
MIPOCKTA);

paboTas 1o TUIaHy, CBEpSATH CBOM JICHCTBUS C IETBIO U, P HEOOXOAUMOCTH, UCIIPABIISTH
OIIMOKH CaMOCTOSITEIIBHO;

B JIMAJIOTE C YYUTEIIEM COBEPIIICHCTBOBATH CAMOCTOSTEIILHO BBIPAOOTAaHHBIE KPUTEPUU
OIICHKH.

ITo3naBarenbHbie YY/I:

aHaJIM3UPOBATh, CPABHUBATD, KJIIACCU(PUITUPOBATH H 0000aTh (HaKThI U

SIBIICHUSL. BBISIBJISITH IPUYHUHBI M CJICICTBUS MTPOCTHIX SIBJICHHUIA,

OCYIECTBIISITH CPAaBHEHHE M KJIACCH(HKAIINIO, CAMOCTOSITSIILHO BEIOUpPAasi OCHOBAHUS U
KPUTEPUU JJIs YKa3aHHBIX JIOTHYECKUX OTNEPAIIHii; CTPOUTH KIacCU(DHUKAIIIO Ha OCHOBE
JTMXOTOMHYECKOTO JeJICHHs (Ha OCHOBE OTPUIIAHHMSA);

CTPOUTH JIOTUYECKOE PACCYKICHUE, BKIIOYAIOIICE YCTAHOBICHUE IPUIUHHO-
CJICZICTBEHHBIX CBSI3CH;

CO3/1aBaTh CXEMATHYCCKHUE MOJICIH C BBIICIICHUEM CYIIIECTBEHHBIX XapaKTePUCTHK
00BEKTA;

COCTaBIISITh TE3UCHI, PA3JIMYHBIC BUBI TUTAHOB (TIPOCTHIX, CIIOKHBIX H T.I1.);
peoOpa3oBbIBATh HHPOPMAIIMIO U3 OJIHOTO BUAA B APYroil (TabiuIly B TEKCT U Tp.);
BBIUMTHIBATh BCE YPOBHU TCKCTOBOW MH(POPMAITUY;

YMETh OIPEIEIISATh BO3MOKHBIC HCTOYHUKH HEOOXOAUMBIX CBEJICHHIA, IIPOU3BOIUTH
MOWCK MH(OPMAITUH, aHATH3HUPOBATH M OIICHUBATH €€ JJOCTOBEPHOCTH;

Kommynukarusubie YY /I:

YMEHHUE OpraHu30BaTh yueOHOE COTPYITHUUECTBO U COBMECTHYIO IEATEIILHOCTD C
YUHTEJEM U CBEPCTHUKAMHM, pabOTaTh UHAUBHUIYAJIBHO U B TPYIIIIE;

HaXOAMTH 00Illee pellieHNe U pa3pelarh KOHMIMKTHI HA OCHOBE COIVIACOBaHMSI MO3ULIUN
U y4eTa HHTEPECOB, ((opMyIHpoBaTh, apryMEHTHPOBATh U OTCTANBATh CBOE MHEHHE.

IIpenmeTHble pe3ynbTaThl U3yueHus Onosoruu B 10 kinacce Ha 0a30BOM ypOBHE.
OOyuaromiyecs Hay4aTcs:

OLCHUBATL POJIb OHMOJIOTHYECKHUX OTKpI)ITI/Iﬁ 1 COBPECMCHHBIX I/ICCJ'IG,I[OBaHI/Iﬁ B pa3sBUTUHU
HayKHU U B IPAKTUUYECKON JEATEIbHOCTH JIIO/IEH;

OLICHMBaTh poJib OWOJIOTHH B (POPMHUPOBAHMM COBPEMEHHOW HAy4YHON KapTHUHBI MHpA,
MIPOTHO3UPOBATH MEPCIEKTUBBI PA3BUTHS OMOJIOTHH;

YCTAaHABJIIMBATh U XapPAKTCPU30BATH CBA3b OCHOBOIIOJAraromux OMOJIOTMYECKHUX MOHITHMI
(kyeTka, OopraHu3M, BUJ, dKOCHUCTeMa, Ouocdepa) ¢ OCHOBOMOIATAIOUIUMHU MOHSITUSIMU
JpYIruX €CTECTBEHHBIX HAYK;

BBISIBJISITH 1 OOOCHOBBIBATH CYIIECTBEHHBIE OCOOEHHOCTH Pa3HBIX YPOBHEHW OpraHHU3aINH
KU3HHU;

YCTaHaBIIMBATh CBA3b CTPOCHUS M (YHKIIMI OCHOBHBIX OMOJIOTMUECKHUX MaKpOMOJIEKY,
WX pOIb B IIPOIECCaX KIETOYHOTO METaboIn3Ma;

pemare 3aJa4d Ha omnpeneneHue mnociegoBarenbHocTH HykieotnaoB JHK wm mPHK
(MPHK), antukononoB TPHK, mocrnenoBarensHOCTH aMUHOKHCIOT B MOJIEKyse Oelnka,
IMPUMCHAA 3HAHHA O PCAKOUAX MATPUYHOTO CHUHTE3d, 'CHECTHUYCCKOM KOAC, IMPHUHIIUIIC
KOMILIEMEHTApHOCTH;

JieNaTh BBIBOABI 00 H3MEHEHUSX, KOTOpble NPOU30HAYT B MpoIleccax MAaTPUYHOIO
CHHTE3a, B Clly4ae U3MEHEHHUs Mocie10BaTeNbHOCTH Hykineotu 108 JIHK;

cpaBHUBATh (a3bl JENEHUs KIETKH; peliaTh 3aJadyd Ha OMNpEIeNICeHHEe W CpaBHEHUE
KOJIMYECTBA TeHeTUYeCKOro MaTepuaia (xpomocom u JIHK) B kiieTkax MHOTOKIETOUHBIX
OpPTaHU3MOB B Pa3HBIX (Da3ax KICTOYHOTO ITUKJIA;

BBISIBJIATh CYIIECTBEHHbIE MPU3HAKA CTPOEHHUS KIETOK OPraHU3MOB pa3HbIX LAPCTB
KUBOW TIPUPOJIBI, YCTAHABIMBATh B3aMMOCBS3b CTPOEHUS H (QYHKIMHA dYacTed u
OpraHOMJIOB KJIETKU;



000CHOBBIBATh B3aUMOCBSI3b IIACTHYECKOTO U DHEPTETUYECKOTO OOMEHOB;

CPaBHHMBATh MPOIECCHI TUTACTUYCCKOTO M SHEPreTHYECKOr0 OOMEHOB, TIPOUCXOJAIINX B
KJIETKaX JKUBBIX OPTraHU3MOB;

OMPECIIATh KOJIMYSCTBO XPOMOCOM B KJIETKAaX PACTCHU OCHOBHBIX OTJ/IEJIOB Ha Pa3sHBIX
sTanax >KM3HEHHOTO IUKJIA;

pelaTh TeHETUYCCKUE 3a]]a9M Ha JUTHOPHIHOE CKpEIMBaHUE, CLICIUICHHOE (B TOM YHCIIC
C T0JIOM) HacleJOBaHUE, AaHAIM3HPYIOIIEee CKPEIIUBAaHUE, MPUMEHSS 3aKOHBI
HACJICJICTBEHHOCTH ¥ 3aKOHOMEPHOCTH CIICTUICHHOTO HACJICIOBAHUS;

pacKphIBaTh MPUYUHBI HACJICICTBEHHBIX 3a00JICBaHUM, apryMEeHTHUPOBATH
HEOOXOIUMOCTh MEpP MPEAYIPEIKIACHHS TAKKX 3a00JICBaHUN;

CPaBHHMBATh Pa3HBIC CIIOCOOBI PA3MHOKEHHUST OPTaHH3MOB;

XapaKTepU30BaTh OCHOBHBIC ATAITBl OHTOT€HE3a OPraHU3MOB;

BBISBJISITh MIPUYMHBI M CYIIECTBEHHBIC MPU3HAKH MOJU(DHUKAIIMOHHON U MYTAllHOHHOM
U3MEHYUBOCTH;, OOOCHOBBIBATh POJIb U3MEHYMBOCTH B €CTECTBEHHOM M MCKYCCTBEHHOM
oTbope;

000OCHOBBIBAaTh 3HAYEHHUE PA3HBIX METOOB CEJICKIHMH B CO3JaHUU COPTOB PACTCHHIA,
MOPOJT )KUBOTHBIX U IITAMMOB MHUKPOOPTaHU3MOB;

00OCHOBBIBATh IPUYUHBI H3MEHIEMOCTH M MHOrooOpasus BHJOB, INPUMCHSISA
CUHTCTHYECKYIO TCOPHIO 3BOJIIOIUY;

OIICHMBATh IPAKTHYECKOC H OSTHUYECKOE 3HAUCHHE COBPEMEHHBIX MCCICIOBAaHUN B
OMOJIOTUH, METUITHE, SKOJIOTHH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;
BBISIBIISITh B TEKCTE€ OMOJIOTMYECKOTO COZICPIKAaHUS MPOOJIEeMy M apryMEHTUPOBAHHO €¢
OOBSACHATE;

NPECTaBIISTh OMOJIOTUYECKYI0 HH(OPMAIIMIO B BHJIE TEKCTA, TAOJHUIIbL,CXEMBbI, rpaduKa,
qUuarpaMMbl W JIeTlaTh  BBIBOABI HAa  OCHOBAHHMHM  IPCICTABICHHBIX  JIAHHBIX;
npeoOpa3oBbIBaTh Tpauk, TaOJHIly, AMArpaMMy, CXEMY B TEKCT OHOJOTHYECKOTrO
COJICPIKaHUSI.

OO0y4amuecsnoay4aT BO3MOKHOCTh HAYUHTHCSI:

OpPraHU30BBIBATh U MPOBOJUTH MHIMBUAYAIBHYIO UCCIIEA0BATENbCKYIO JAESTEIbHOCTD O
Ouonorun (WM pa3pabaTbiBaTh WHIUBUAYAIbHBIA TPOEKT): BBIIBUraTh T'MIIOTE3BI,
IUITaHUpOBaTh pPaboTy, OTOMpaTh M NPeoOpa3oBBIBATH HEOOXOAMMYIO HH(OpPMAIHIO,
MIPOBOJIUTH SKCIIEPUMEHTHI,

MHTEPIPETUPOBATh PE3yJbTAThl, JIeJaTh BBIBOJbBl Ha OCHOBE MOJYYEHHBIX Pe3y/IbTaTOB,
NPEJCTaBIIATh MPOAYKT CBOUX HCCIIEAOBAHUI;

IPOTHO3UPOBATh MOCIEICTBUS COOCTBEHHBIX UCCIIEIOBAHUI C yU€TOM 3TUYECKHX HOPM U
HKOJIOTMYECKUX TPEOOBAHU;

BBIJICJIATh CYIECTBEHHBIE OCOOCHHOCTH JKU3HEHHBIX LMKIIOB MpPEICTaBUTENIEH pa3HBIX
OT/IEJIOB PACTEHUI U THITOB )KHBOTHBIX; N300paXKaTh ITUKJIBI PA3BUTHS B BHIIE CXEM;
aHAJTM3UPOBaTh W MHCIOJb30BaTh B PEIICHHMM Y4YeOHBIX M MCCIEIOBATENbCKHX 3aj]ladu
UH(POPMAIIHAIO O COBPEMEHHBIX MCCIICIOBAHUAX B OMOJIOTHH, METUIIMHE U SKOJIOTHH;
apryMeHTHPOBATh HE00X0/IMMOCTh CHHTE3a €CTECTBEHHOHAYYHOI'O "
COLIMOTYMaHUTAPHOTO 3HAHMS B TIOXY HH()OPMAITMOHHON ITHBIITH3AIIHH;

MOJIEIUPOBaTh HM3MEHEHHE DSKOCHUCTEM NOJ BIMSHUEM PpA3JIMUYHBIX TpymHn (PakTopoB
OKpYKarolle Cpeibl;

BBISBIISITH B TPOLIECCE MCCIIEA0BATEIBCKON IEATENIBHOCTH MOCIEACTBUS aHTPOIIOTEHHOTO
BO3/JICIICTBUSI Ha DSKOCHUCTEMBI CBOErO pErvuoHa, IMpeasiaraTb CHOCOObI CHUXKEHHS
AQHTPOIIOT€HHOT'0 BO3/IEHCTBUS HA SKOCHCTEMBI;

UCTIONIB30BaTh NPUOOpPETEHHBIE KOMIIETEHIIMA B MPAKTHYECKOW JESTEIbHOCTH W
MOBCEHEBHOM KHU3HH, AT MPHOOPETEHHs OIbITa JEATEIBbHOCTH, IPEIIIeCTBYOMIEH
poQeCCHOHAIBHON, B OCHOBE KOTOPOM JIEKUT OMOJIOTHS KaK y4eOHBIN TpeIMeT.



COIEPKAHUE DJIEKTUBHOI'O KYPCA
«IIpakTn4yeckasi 0M0JI0TUs»

BBenenue.
lenn w 3amaym AJIEKTUBHOTO Kypca. AKTyanu3alus paHee MOJYyYEeHHBIX 3HAHUM 110
pasnenam ouosorun: MosekysipHast OM0I0THsI, OCHOBBI TCHETHKH.
Pemenue 3amau no reme «OCHOBHBIE CBOMCTBA ®KUBOT0. CHUCTEMHAsi OpraHU3alus >KU3HN».
Pa3zpmea 1.
Pemenue 3ana4 no teme «MoJiekyJasipHasi 0M0J10TUsD)

Tema 1.1. Xumnueckuii cocras kierkn. Heoprannueckue Bemecrsa.

XVMMHYECKUE BJIEMEHTBHI U UX pOJIb B KieTke. Heopranuueckue Beniecrsa U HUX poOJb B
JKU3HEACIATEIBHOCTH KIETKU. Boa B KileTke, B3aUMOCBS3b €€ CTPOCHHMS], XUMHUUECKUX CBOMCTB U
O6uonornyeckoit pomu. Conm HEOpPraHMYECKUX KHCIOT, HMX BKJIaJA B obecreyeHue
KU3ZHEJCATENIbHOCTH KJIETKM M MOJJepKaHue romeocra3a. VoHbI B KJETKe, MX (PYHKIHH.
OcmoTHuecKoe AaBlieHHE U TYprop B KieTke. bydepHble cucTeMbl KIETKH.

Tema 1.2. XUMH4YeCKHH COCTAB KJIETKH. YIJIeBOALI. JIMIUALI.

VriaeBoApl B OKU3HEICATEIBHOCTH pPACTEHMH, IKHUBOTHBIX, TpHOOB U OakTepuil.
CtpykTrypHble U  (PYHKIMOHQJIbHBIE OCOOEHHOCTH MOHOCAaxXxapuaoB M  JUCaXapuaoB.
buononumeps! - nonucaxapuibl, CTpPOEHUE U OMOIOTHYECKast POIlb.

Kuppl u nunuabl, OCOOEHHOCTHM MX CTPOEHHUS, CBsI3aHHbIE C (PYHKIHMOHAIbHOU
AKTUBHOCTBIO KJIETKHU.

Tema 1.3. Xumnueckuii coctaB kieTku. beiakm.

Opranuueckue BemiecTBa KiIeTKU. buonomumepsl — Oenku. CTpyKTypHas OpraHu3aiys
6enkoBbIX MoJieKys. CBoiicTBa OenkoB. JleHaTypauus U peHaTypauus — OMOJIOrMYECKH CMBICI
u 3HaueHue. DyHKIUU OENKOBBIX MOJEKyJl. DepMeHThl, X POJb B 00ECHEUYEHHU IPOILIECCOB
xu3HenesTensHocTH. Knaccudukanus ¢pepMeHToB.

Tema 1.4. Xumnuecknii coctaB KieTku. HykjenHoBble KHCJI0THI.

HyxnenHoBble KHCIOTBI, MX poib B kierke. Mcropus wmsydenmsa. JJHK — monexyna
XpaHeHusi HaciencTBeHHON uHpopMmanuu. CtpykrypHas opranuszauus JJHK. Camoynsoenue
JHK. PHK, ee Buap1, 0cOOEHHOCTH CTpOEHHUS U (PYHKIIMOHUPOBAHMSL.

AT® — OCHOBHOI aKKyMYJSTOp dHEpruu B KieTke. OCOOEHHOCTH CTPOECHUS MOJIEKYIbI U
¢ynkunu AT®. Butamunsl, cTpoeHHEe, HICTOUYHUK MOCTYIUIEHHUS U POJIb B OPraHU3Me U KIIETKE.

Memoncmpayuu: monens JJHK u PHK, Tabnuuper «['enermueckuit xom», «Menosy,
MOJEIIA-AIIIINKALMY, WUIIOCTPUPYIOLIUE 3aKOHBI HACICACTBEHHOCTH, IEPEKPECT XPOMOCOM;
XPOMOCOMHBIE aHOMAJIUU Y€JIOBEKa U UX (PEHOTUIUYECKHE MPOSIBICHUS.

Pazgen 2.
Pemenne 3apa4 no reme «lluronorus»

Tema 2.1. lluTosi0rus Kak HayKa.

[TpenMeT, 3agauu U METOJbI COBPEMEHHOH NHTONOTHH. MECTO HUTOJIOTHU B CUCTEME
€CTeCTBCHHOHAYUYHBIX U OMOJIOTMYeCKHX HayK. MlcTopus pa3BUTHS MUTOJIOTHA. TeopeTrdeckoe U
MPAKTUYECKOE 3HAYCHHE ITUTOJOTHYECKUX WCCIEIOBaHUM B MEAMIIMHE, 3IPaBOOXPAHECHUU,
CEITbCKOM XO3SICTBE, JIeJie OXPaHbl IPUPOIBI M IPYTUX chepax YeTOBeUECKO AeSTeTbHOCTH.

Hctopust otkpeitTie kieTkn. Kierounas Tteopus. OCHOBHBIE TMOJIOXKEHHS TEPBOI
KJeTouHOM Teopur. COBpEeMEHHAs KJIIETOYHAS TEOPHS, €€ OCHOBHBIC TIOJIOKECHUS U 3HAUCHUE JIIS
pa3BUTHUSL OHOJIOTHH.

Tema 2.2. CTpoeHne KJIETKH U ¢ OPraHonAbl.

[Tna3maTtnueckas wmemOpaHa u obonouka kieTkd. CTpoeHHe MeMOpaHBl KIETOK.



[IpoHMKHOBEHHE BEIIECTB uepe3 MeMOpaHy KIETOK. Buuel TpaHcmopra BelIecTB uepe3
[UTOIJIa3MAaTHYECKYI0 MEeMOpaHy KJIETOK (MAaCCHUBHBIM M aKTHBHBIA TPAHCHOPT, IK30LUTO3 U
3HI0INTO3). OCOOEHHOCTH CTPOEHUS 000I0UYEK MPOKAPUOTHUYECKUX M SYKAPUOTUIECKUX KIIETOK.

[{uronnazmMa M ee CTPYKTYpHblE KOMIOHEHTbl. OCHOBHOE BEIIECTBO LMTOILIA3MbI, €ro
CBOWCTBA M (DYHKITHH.

Snpo mHTepda3zHON KICTKH. XMMHUUYECKHH COCTaB M CTPOEHHUE s[pa. 3HAYCHUE sapa B
oOMEHE BEIECTB M Iepeiaue reHeTHIecKoi HHpopManuu. SApeIKo, 0COOEHHOCTH CTPOCHUS U
¢byHKIIMH. XPOMOCOMBI, IOCTOSHCTBO 4ucia U (GopMbl, TOHKOe cTpoenue. I[lonsrtue o
KapuoTurie. [ aruionHbIi ¥ TUTUIOUAHBIA HAaOOPBI XPOMOCOM.

Annapatr Tonpmiku. CTpoeHHME, paclojoXeHHE B KIETKaX MKUBOTHBIX M PACTEHU,
¢ynkuuu annapata ['obIKu: CHHTE3 MOJUCAXapUAOB M JIMIHIOB, HAKOIUIGHWE U CO3pEBaHUE
CeKpeToB (OeNKH, JTUMUAbI, MOJUCaXapuibl), TPAHCHOPT BEIIECTB, POJIb B (OPMHUPOBAHUU
T1a3MaTHIecKoi MeMOpaHsbI U in30coM. CTpoeHHe U (YHKITUU JIN30COM.

Oupornazmarnueckas cetb (JIIC), ee Tumbl. OCOOEHHOCTH CTPOCHHS arpaHyJsSIpHON
(rmankoi) u rpanyispHod (mepoxosaroi) OIIC. 3nauenue rnaakoit OIIC B cuHTese
MOJIMCAaXapuA0B M JIMIKJOB, MX HAKOIUICHMM W TpaHcnopre. 3amuTtHas ¢(ynkuua OIIC
(M3onsALMs U HEWTpasM3alusg BPEOHBIX Ul KIeTKu BemecTB). DyHkuuu mepoxoBaroil DIIC
(yuactue B cuHTe3¢ OEIKOB, B HAKOIUICHHMH OEJIKOBBIX MPOAYKTOB M HUX TPAHCIOPTE, CBSA3b C
JpYTMMU OpraHOUJaMHu U 000JI0YKOM KIETKH).

Pubocombl, 0COOEHHOCTH CTPOEHUS U POJIb B OMocuHTe3e Oenka. [TommprubocoMel.

Bakyonu pacTuTenbHBIX KIETOK, UX 3HaueHue, cBs3b ¢ DIIC.

[TnacTuapl: NEHKOIUIACTBI, XJIOPOIIACTBI, XpomoruiacTel. OCOOEHHOCTH, CTpPOCHHE U
¢byakuun wnactua. JAHK mmactua. Tpoucxoxknenue xmoporuiactoB. BzaumHoe rnpeBparieHue
IJIaCTHL.

MutoxoHnpuu, cTpoeHue (Hapy)XHas U  BHYTPEHHsSSI  MeMOpaHbl,  KpUCTBI).
Mutoxonnpuansusie JITHK, PHK, pudocomsl, ux pons. OyHKIMU MUTOXOHApPUH. ['UMOTE3HI O
MPOUCXOXKACHUN MUTOXOHJpHUM. 3HaueHHWE BO3HUKHOBEHHUS KHUCJIOPOJHOTO JbIXaHUS B
HBOJIIOLIHH.

Knerounslii 1enrp, ero crpoenue u QyHkuuu. OpraHouasl ABMKeHUs. Kierounble
BKJIIOYEHHUS — HEMOCTOSIHHBIN OpraHou A KJIE€TOK, 0OCOOEHHOCTH U (YHKILIUH.

Tema 2.3. ®oTocunres.

OO0mMmeH BemiecTB U 3Hepruu. [IoHsATHE O MIIACTHYECKOM U SHEPreTHYECKOM OOMEHE.

®orocunre3. CpetoBass M TeMHOBass (¢a3bl (POTOCHHTE3a, OCHOBHBIE IIPOIECCHI,
npoucxonsmue B 3T (a3pl. OCHOBHbIE UTOTM CBETOBOM (haszbl - cuHTe3 AT, BhIACICHME
kuciopoga. PorodochopmimupoBanue. CymmapHoe ypaBHeHHe ¢oTocuHTe3a. llepBuuHbIe
npoaykThl ¢GorocuHTe3a. POTOCHHTE3 U YpOoXKal CelbCKOXO3SHCTBEHHBIX KyabTyp. IlyTm
MOBBILICHUSI NPOAYKTUBHOCTH  CEJIbCKOXO3siiicTBeHHbIX  pacTeHuil. K.A.TumupsizeB o
KOCMHUYECKON POJIM 3€JIEHBIX PACTEHUN. XEMOCUHTE3 U €0 3HaYE€HUE B IIPUPOJE.

Tema 2.4. DHepreTuveckuii 00MeH.

OHepreTuyeckrii OOMeH B KJIETKE U €ro OMOJOrMYECKH CMBICI. DTalbl SHEPreTHYECKOr0
oOMeHa, MPUYPOYEHHOCTh ATUX MPOIECCOB K ONpeAeNIEHHbIM CTPYKTypaMm KIETKH. 3HaueHue
MUTOXOHApH 1 AT® B sHEepreTHyeckoM oOMeEHe.

Tema 2.5. buocunres 0eska.

buocunTe3 OenkoB B KiIE€TKE M €ro 3HayeHHe. Poib TeHOB B OHMOCHHTE3€ OEJIKOB.
['eneTndeckuit KO M €ro cBOMCTBA. DTambl OMOCHHTE3a Oenka. Peakiimn MaTpuyHOTO CHHTE3A.
Perymsauuss cunte3a OenkoB. ['eH-peryisTop, TreH-omeparop, CTPYKTYpHblE Te€HBI, UX
B3aumozeiicreue. IlpuHuun oOpaTHON CBS3M B peryasiuud  (QyHKIMOHUPOBAHUS T'€HOB.
CoBpeMeHHbIE NPECTABIEHUS O IPUPOJE I'EHa.

Tema 2.6. Tunsbl nej1eHUs KIETOK.

KuzHeHHBIN UK KIETKH U ero stanbl. [IoaroToBka KIeTKH K JeIeHUI0 — HHTepdasa, ee
nepuobl (MPeCUHTETHYECKUH, CHHTETHYECKUI, TOCTCHHTETHYECKUI ). bronmornyeckoe 3HaueHne
uHTepda3pl. AONTO3. MUTOTUYECKUN ITHKIL.



AMHUTO3 M ero 3HadeHue. MHTO3 - LUTOJOTHYECKAsh OCHOBA OECIIOIOr0 Pa3MHOXKEHUS.
da3bl MUTO3a, UX XapakTepucTuKa. CTPYKTypHbIE U3MEHEHUS U (PU3UOJIOTHUECKHE OCOOEHHOCTH
OpraHOUJIOB KJIETKM BO BpeMS MUTOTHYECKOTO JejeHHUs. BepereHo neneHusi, CTpOEHUE U
(GyHKLIMU HUTEH BepeTeHa. bronornueckoe 3HaueHue MUTO3A.

Meiio3 - nuTosoruyeckas OCHOBaA I10JIOBOTO pa3MHOXKeHHUs. [lepBoe nenenue melosa, ero
(a3pl, UX XapaKTEepUCTHUKA. YMEHBIICHUE YUCIIAa XPOMOCOM KaK pe3yJbTaT MEpBOIO JENEHUs.
Bropoe nenenne meiiosa, ¢a3el, UX XapakTepucTUKa. bruojornueckoe 3HaueHue Meio3a.

Tema 2.7. becnojioe 1 M0JIOBOE Pa3MHOKEHHE.

@opMbI U CIIOCOOBI PAa3MHOXKEHHSI OPraHM3MOB. becrnornoe pa3MHOXKEHHE, €ro BUABI U
3HadyeHue. [lonoBoe pasMHOXKEHHE, €ro BHMIbl U HBOJIOLHOHHOE 3HadeHue. OOmas
XapaKTEepPUCTHKAa M OCOOCHHOCTH PAa3MHOXKEHUS OCHOBHBIX TIpYIIl OpPraHu3MoOB. Pa3Butue
MY’KCKHMX U JKEHCKHX I0JIOBBIX KJIIETOK y )KMBOTHBIX U PACTEHUM.

Tema 2.8. OHTOreHe3 — HHAUBHUAYAJTbHOE Pa3BUTHE OPTAaHU3MOB.

OnmnogorBopenue u ero Tumnbsl. OIUIOAOTBOPEHHE M PA3BUTHE 3apOJBIIIA Y JKUBOTHBIX.
OcHoBHbIE JTanbl AMOPUOHAIBHOTO PA3BUTHS  KUBOTHBIX. B3anmopeicTBue yacren
pa3BUBAIOILErOCA 3apojplila. BHOreHeTHYeCKHUi 3aKOH, €ro COBPEMEHHAas HWHTEpIpeTaLus.
[ToctamOpuoHaibHOE pa3BuTHE. BpenHoe BiMAHHME aJIKOroJis, HHUKOTHHA, HApKOTHKOB,
3arpsi3HEHMS OKPYKAIOLIEN Cpeibl Ha pa3BUTHE 3apO/bIIla )KUBOTHBIX U YEJIOBEKa.

OOmast XxapakTepuCTUKa U OCOOCHHOCTH Pa3MHOXEHHUSI BUPYCOB, OAKTEPHii, BOZOPOCIEH,
MOX000pa3HbIX, NalNOPOTHUKOOOPA3HbIX, TI'OJOCEMEHHBIX, IOKPHITOCEMEHHBIX, TIPHOOB U
mumaiftaukoB. CMeHa (a3 B )KU3HEHHOM ITHKIIC.

Jemoncmpayuu: cXemMbl 3HEPreTUYecKoro ooMeHa u OToCHHTE3A.

Pazpnean 3.
Pemienne 3agau mo teme «I'eHeTnKay.

Tema 3.1. He3aBucumoe HacJie10BaHHe IPU3HAKOB.

[Ipeamer, 3amaun U MeToabl TeHETUKU. OCHOBHBIE pa3feibl TeHETUKU. MeCTO TeHETHKHU
cpenu OMOJOTMYECKHX HayK. 3HAUYEHHE TeHETHKU B pa3paboTKe MpoOsieM OXpaHbl MPHUPOIBI,
37paBOOXPAHEHUS, MEIULIMHBI, CEJILCKOrO X035HcTBa. [IpakTnueckoe 3HaueHue FEHETHUKHU.

I Mengens — OCHOBOMNOJIOKHUK TE€HETUKH. MeEToJ TIeHETHYEeCKOro aHaliu3a,
pa3pabotannbiii ['. Mennenem. ['enetndeckas cumBonuka. [IpaBuia 3amucu cxeM CKpenuBaHus.

HacnenoBanue mnpu MOHOTHOPHIHOM CKpelIMBaHUU. JIOMHHAHTHBIE M PELIECCUBHBIC
npusHaku. [lepBbiii 3akoH MeHaens - 3aKOH €IMHOOOpa3usl TMOPUIOB MEPBOTO MOKOJICHUS.
Bropoit 3akoH Mennens - 3akoH pacwierieHus. lIpaBuno umcrorel ramer. L{uronormyeckne
OCHOBBI pAaCIIEIJICHUs] TMPU MOHOTHOPUIHOM cKperuBaHUM. CTaTUCTUYECKH XapakTep
pacIeIuIeHUS.

Ilowsatne o renax u amwienax. PEHOTUN W TEHOTUN. ['OMO3UIroTa M TrETEPO3UrOoTa.
Pacuienienue rmpu BO3BpaTHOM U AHAIM3UPYIOIIEM CKPEIIMBAHUU.

HacnenmoBanue mpu auruOpugHOM CKpemMBaHud. He3aBucuMoe KOMOWHUPOBaHWE
HE3aBHUCUMBIX TIap TMPU3HAKOB - TpeTud 3akoH Menzaens. Llutonorndyeckne OCHOBBI
HE3aBHCUMOTO KOMOMHUPOBAHHUS Tap MPU3HAKOB.

Jlemoncmpauuu: pemerka [lennera, Ononorndeckuii Matepua.

Tema 3.2. BzaumopeiicTBHe a/L1eJIbHBIX H HeaJlJIeJIbHbIX T'€HOB.

Hacnenopanue mnpu B3auMOAEHCTBUM aJUIEIbHBIX TeHOB. [JomuHupoBanue. HemoisiHoe
nomuHupoBanue. KonomuupoBanue. CBepXx 1OMUHUPOBaHNE. MHOXECTBEHHbBIN aJlJIETTU3M.

B3aumopeiictBue  HeamnenbHbIX TeHOB.  HoBooOpasoBaHusT TpH  CKpELIMBaHUU.
Oco0eHHOCTH HAcCTEeNOBaHUS KOJMYECTBEHHBIX MPH3HAKOB. KOMIUIMMEHTApHOCTh. JIHUCTA3.
ITonmumepusi. MHOXKECTBEHHOE JEHCTBHE TeHOB. lIprmepbl MHOKECTBEHHOTO IEHCTBHS T'€HOB.
Bo3moxHbIe MeXaHU3MbI OOBSICHEHUSI 3TOTO SIBJICHHs. [ €HOTHIT KaK IENIOCTHAsT UCTOPHYECKU
CJIOKMBILASACS CUCTEMA.

Jemoncmpayuu: pUCYHKH, WUIIOCTPUPYIOLIME  B3aMMOJCHCTBHE  AJUICNIBHBIX U
HEaJUIEJIbHBIX T€HOB



® OKpackKa SiroJi 3eMJISIHUKU [PU HEMOJIHOM JOMUHHPOBAHUU;

® OKpacka Mexa y HOpOK IpH IJICHOTPOITHOM JICHCTBUU T'€HA;

® OKpacKa BEeHUYHKa Y JIbHa — IPUMEP KOMILJIEMEHTAaPHOCTH;

® OKpackKa IJ10/1a y THIKBBI IPU SMUCTATUYECKOM B3aHMOJICHCTBUH JIBYX T€HOB;

® OKpacka KOJIOCKOBOM YeIllyH Y OBCa — IIPUMEP MOJTUMEPUH.

Tema 3.3. XpoMocoMHasi TEOPUS HACJIEACTBEHHOCTH.

SIBneHue CIEIUICHHOTO HACIEAOBAaHUS M OTPAHUYEHHOCTh TPETHEro 3akoHa MeHpens.
3navenne pabor T.I'.MopraHa 1 ero mKoJibl B U3yYE€HUHU SIBJICHUS CIEIJICHHOTO HACIIeIOBaHUSI.
Kpoccunrosep, ero Ouosjorumueckoe 3HadeHue. | eHeTnyeckue KapThl XpomocoM. OCHOBHBIE
MOJIOKEHUSI XPOMOCOMHOM TeopuM HacieAcTBeHHOCTU. Bkimax mkonsr T.I.Moprana B
pa3paboTKy XpOMOCOMHOM T€OPUU HACIIEICTBEHHOCTH.

emoncmpayuu:Monenu-aniuivkauy, WUIIOCTPUPYIOIIUE 3aKOHBI HACIEJICTBEHHOCTH,
MEPEKPECT XPOMOCOM; T€HETUYECKHUE KAPThl XPOMOCOM.

Tema 3.4. 'eneTnka moJia.

I'enetnka nosa. IlepBuuHbIE M BTOPUYHBIE IIOJIOBBIE NPU3HAKH. XPOMOCOMHAs TEOpUS
ompezeneHus Tmosa. ['oMoramMeTHbIi M TeTeporaMmeTHbhId Mmoji. Tumbsl ompezieneHus Iosa.
Mexanu3m noaaepxkaHusi cooTHoueHnus nojoB 1:1. HacnenoBanue nmpu3HaKkoB, CICIUICHHBIX C
IIOJIOM.

Jlemoncmpayuu:cxemMbl CKpEUIMBAaHUS Ha TNpUMEpe KIAcCUYeCcKoW remodwimu u
JaIbTOHU3Ma YCIOBEKa.

Tema 3.5. 3akoHOMEPHOCTH U3MEHYMBOCTH.

N3menunBocTh. Kinaccudukaius n3aMEHUUBOCTH C TTO3UIIMA COBPEMEHHOMN T€HETHKH.

®enorunuyeckas (MoAUpUKAIIMOHHAST W OHTOTCHETHYECKas) H3MEHYMBOCTh. Hopma
PEaKIMK M €€ 3aBUCUMOCTh OT reHoTHna. CTaTUCTUYECKHUE 3aKOHOMEPHOCTH MOIU(DUKAITMOHHOM
W3MEHYMBOCTH; BaPUAIIMOHHBIN PSiJl U BApUALIMOHHAS KPUBAs.

['eHoTunuueckas (KOMOWMHATHBHAsT W  MYTallMOHHAs) M3MEHYMBOCTh. 3HA4YCHHE
KOMOWHATUBHOM WM3MEHYUBOCTH B OOBSCHEHHWU HBOJIOIMOHHBIX IPOIECCOB, CEJICKIIUU
opranu3MoB. MyTallmoHHass U3MEHYUBOCTh, €€ BUbl. MyTanuu, ux npuunnbl. Knaccuduxarms
MyTallMii 10 XapakTepy W3MEHEHUsS TeHOTurna (TeHHbIE, XPOMOCOMHBIE, TE€HOMHEIE,
nuToraazMatudeckue). IlocnencTBuss BIMSAHMS MYTareHOB Ha OpPraHU3M. Mepsl 3allUThI
OKPY)KaIOIIEeH Cpelbl OT 3arps3HEHHs MyTareHaMH. 3aKOH TOMOJIOTHYECKHUX pSIOB B
HacieacTBeHHOUM n3MeHunBocty. H.M. BaBunoBa. DkcnepruMeHTanbHOE MOITYyYEHUE MYy TALIHi.

Tema 3.6. 'eneTnka 4ejioBeKa.

I'enetnka uyemoBeka. YenoBeK KaK OOBEKT TCHETHYECKHUX HCCIEIOBaHUM. MeTobl
W3Yy4YEeHUs] HACJICICTBEHHOCTH YEJIOBEKAa: TC€HEATOTHYECKU, OMM3HEIOBBIN, ITUTOTEHETUYECKUM,
THOpUAN3AIIS COMAaTHYECKUX KIIETOK.

HacnencTBennbie 00n€3HHM, WX pacnpoCTpaHEHHE B TMOMYJANMIX YeJoBeKa. Mepsl
npo(UIaKTUKA HACJIEICTBEHHBIX 3a00NleBaHUN dYeloBeKa. BpemaHoe BIUSHUE AalIKOTOJS,
HUKOTWHA M HAPKOTHYECKHUX BEIIECTB HA HACIEICTBEHHOCTh YEOBEKAa. MEINKO-TeHETHUECKOe
KOHCYJIbTHpOBaHME. KpUTHKa pacUCTCKUX TEOPUI C TO3ULIUNA COBPEMEHHOM r€HETUKH.

Jemoncmpayuu:tabmuna «CHUMBOJIBI  POJIOCIOBHOM», PHUCYHKH, HWJUTIOCTPUPYIOIINE
XPOMOCOMHBIE aHOMAJIUHU YeJIOBEeKa M NX (DEHOTUTTHMUECKHE MPOSBICHHUS.



CucreMa oneHUBaHHS NPeIBAPUTENbHBIX Pe3yJIbTATOB
1. OneHnka ycTHOro oTBeTa.
OtrmeTka «5» :
- OTBET IOJIHBIM U IPABWIbHBIM HA OCHOBAaHUHU U3YYEHHBIX TEOPU;
- Marepuai U3J0KEH B OMPEICICHHOMN JIOTHYECKOM MOCIe0BaTeIbHOCTH,
JUTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSITEJIbHBIN.
O1MmeTKka «4» ;
- OTBET IIOJIHBIM U IIPABWIbHBIM Ha CHOBAHUH U3yUYEHHBIX TEOPUIL;
- Marepuai U3J0KEH B OIIPEIEIIEHHON JIOTHYECKOM MOCIE0BATEIbHOCTH, IPU 3TOM
JIOTTYIIICHBI JIBe-TPHU HECYIIECTBEHHBIC OIUOKH, UCTIPABIICHHBIC TTO TPEOOBAHUIO
YUHTEIA.
Otrmerka «3» :
- OTBET IOJIHBIH, HO MPHU 3TOM JOMYIIEHA CYIIECTBEHHAs OINOKA UM OTBET HETIOJIHBIH,
HECBSI3HBIM.
OtrmeTka «2» :
- TIpH OTBETE OOHAPYKEHO HETIOHUMAHKE YJalTUMCS OCHOBHOTO COJICP)KaHHSI YIeOHOTO
MaTepHuaia Wi JOMYIICHbI CYIIECTBEHHBIE OMMOKH, KOTOPHIC yua IIUICS HE MOXKET
WCIIPaBUTh MIPU HABOASIIMX BOIIPOCAX YUUTENS, OTCYTCTBUE OTBETA.
2. OueHka yMeHMii pelmiaTh pacuyeTHble 3aJa4H.
Otrmerka «5»:
- B JIOTUYECKOM PACCYKJICHUU U PEIICHUH HET OMIMOOK, 3a7ada perieHa
palroHaIbHBIM CIOCOO0M;
OtrMmeTka «4»:
- B JIOTMYECKOM PACCY>KJCHUH U PEIICHUS HET CYIIECTBEHHBIX OLIMOOK, HO 3a/1a4a
pelieHa HepalMoOHAIBHBIM CIIOCOO0M, WJIM JOMYIIEHO HEe 00Jiee IBYX HECYIIECTBEHHBIX
OINOOK.
OtrMmeTka «3»:
- B JIOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIMNOOK, HO TOMYIIeHa CYIlIeCTBEHHAs
omuOKa B MAaTEMaTHYECKUX pacyeTax.
OtrMmeTka «2»:
- UIMEETCsI CYIIECTBEHHBIE OMMUOKH B JIOTHYECKOM PACCYXICHUH U B PEIICHUU.
OTCYTCTBHE OTBETA Ha 3a/IaHHE.
3. OneHka NMCbMEHHBIX KOHTPOJIbLHBIX PadoT.
OtrmeTka «5»:
OTBET MOJIHBIN U MPAaBWIbHBIA, BO3MOXXHA HECYIIECTBEHHAs OIIMOKA.
OrmeTkaéd»:
OTBET HEMOJIHBIN WM TOMYIIEHO He 00jIee IBYX HECYIIECTBEHHBIX OIMNOOK.
OtrMmeTka «3»:
paboTa BBITTOJTHEHA HE MEHEE YeM HaIlOJIOBUHY, JOMYIEHA OJTHA CYIIECTBEH Has
OIIMOKa U MPHU ITOM JBE-TPH HECYIIIECTBEHHBIE.
OTmeTka «2»:
- paboTa BHITIOJHEHA MEHbBIIIE YeM HATIOJOBUHY WIIH COACPIKHUT HECKOJIBKO
CYIIIECTBEHHBIX OIIMOOK.
- paboTa He BBIMOIHEHA.
[Ipu o1eHKe BHITIOJIHEHUS MTUCHbMEHHON KOHTPOIBHOW paboThl HEOOXOAMMO YUUTHIBATh
TpeGoBaHus euHOro oporpadhuyeckoro pexxuma.



KaJIeHI[apHO-TeMaTH‘IeCKOG IJIAHUPOBaHUEC

Ne Tema 3ansaTus Koi-Bo JlaTa npoBeneHus
4acoB I1aH ¢baxr
1 BBenenue. 1 06.09.
Pasznea 1. Pemnenue 3axa4 nmo reme «Moviekyasipuasi 0uosiorusn» (6 4yacoB)
2 | XuMHYECKHH cocTaB KJIeTKH. HeopraHnyeckue BeecTna. 1 13.09
3 XUMHYECKHI COCTaB KIETKH. YTJIeBOAbL. JIUITHIBL. 1 20.09
4 | XuMHuuecKul cocTaB KIeTKU. benku. 1 27.09
5 | XuMHYEeCKHI cocTaB KJIETKU. benku 1 04.10
6 | Xumuueckuii coctaB Ki1eTkH. HykjIeMHOBBIE KUCIIOTEHI. 1 11.10
7 | O6obuienne 3HaHmii o TeMe « MoJekymsipHasi OnOJIOTHs» 1 18.10
Paznen 2. Pemenue 3axa4d no teme «Iluronorus» (11 yacon)
8 | Huronorus kak Hayka. Knetounas reopus. 1 25.10
9 | CtpocHHE KICTKH U €€ OPraHOHIBI. 1 08.11
10 | ®ortocuHTE3. 1 15.11
11 | DHepreruueckuii oOOMeH. 1 22.11
12 | buocunTe3 Oenka. 1 29.11
13 | buocunTe3 Oenka. 1 06.12
14 | Tunsl geaeHns KIETOK. 1 13.12
15 | Becnosioe u moa0BOE pa3MHOKEHHUE. 1 20.12
16 | [lonmoBoe pa3MHoOxkeHHE. Melo3. 1 27.12
17 | UnauBuyanbHOE pa3BUTHE OPraHU3MOB. 1 10.01
18 | OGoOmenue 3HaHUM 110 TeMe « L{uTomorus» 1 17.01
Paznen 3. Pemnenue 3agau no reme «I'eneruxa» (15 yacoB)
19 | He3aBucuMoe HacieT0BaHUE TIPU3HAKOB. 1 24.01
20 | PemeHne reHETHYECKUX 3a/1a4 HA MOHOTHOPHTHOE CKPEIIUBAHHUE. 1 31.01
21 | PemeHue reHETHYECKUX 3a/1a49 HA TUTHOPUIHOE CKPEIUBAHUE. 1 07.02
22 | PemeHne reHETHUECKUX 3a/1a4 HA aHATM3UPYIOIIEE CKPEIUBAHUE. 1 14.02




23 | BzanMopgencTBre reHoB. 1 21.02
24 | PemeHne reHeTUYECKHX 3a/1a4 Ha HETIOJIHOE JIOMUHUPOBAHUE. 1 28.02
25 | OnpeneneHue rpymnn KPoBH YeJIOBEKa — 1 06.03
prMep KOJOMUHUPOBAHUS AJUICIBHBIX TEHOB.
26 | Pemenre KOMOMHUPOBAHHBIX 3a7a4. 1 13.03
27 | XpoMOCOMHas TEOpPHs HACIEACTBEHHOCTH. 1 20.03
28 | Pemenne reHeTnyecKuX 3a7a4 Ha CLEIUIEHHOE HACIEJOBaHUE 1 03.04
MIPU3HAKOB.
29 | I'enmernka mona. 1 10.04
30 | CocraBieHHne pOIOCIOBHOM. 1 17.04
31 | 3aKOHOMEPHOCTH U3MEHYHBOCTH. 1 24.04
32 | I'enernka 4enoBeKa. 1 8.05
33 | O0o0mmenHne u cucTeMaTH3anus 3HaHUH 110 TeMe «[ eHeThKa 1 15.05
34 | KourpoJubHas padora 3a kypc «[Ipakruyeckasi 6uoiorus» 1 22.05

Htoro: 34 yaca

OneHka npeaMeTHBIX pe3yJIbTAaTOB 110 3JIeKTHBHOMY Kypcy «IIpakTnueckass 0M0J10rHsD)

CnHCOK MTOrOBBIX IVIAHUPYEMBIX Pe3yJIbTaTOB

CnHCOKMTOrOBBIXINIAHMPYEMbIXPe3yJIbTATOB

JtanbipopMHUPOBaAHNS

Cnoco0bIoOeHKH

BBISIBIISITH U 00OOCHOBBIBATH CYIIECTBEHHBIE
0COOEHHOCTH Pa3HBIX YPOBHEH OpraHU3aluy KH3HHU;
YCTaHABJIUBATh CBSI3b CTPOCHHA U (PYHKIMHA
OCHOBHBIX OMOJIOTHYECKHX MAaKPOMOJIEKYJI, MX POJb B
npolieccax KIETOYHOTO METa00IN3Ma;

perarhb 3a7a4y Ha ONpeieeHue
nocienoBarenbHocTy Hykineorunos JJHK u uPHK
(MPHK), antukononos TPHK, nocnenosarensHOCTH
AMHHOKHCIIOT B MOJIEKYJie Oelika, TPUMEHSIS 3HaHUS O
peakusaX MaTpUYHOTO CUHTE3d, TEHETUYECKOM KOJIE,
MIPUHLIMIIE KOMITJIEMEHTAPHOCTH;

JIeNaTh BEIBOABI 00 U3MEHEHUSIX, KOTOPbIE
MIPOU30MAYT B MpoLEccax MaTpUYHOTO CUHTE3A, B
CIIy4ae W3MEHEHU MOCIe0BATEIbHOCTH
HykieotuioB JIHK;

CpaBHUBATH (ha3bl AEJICHUS KIIETKH; pelaTh 3a1a4uu
Ha OIpeJICIICHNE U CPaBHEHHE KOIMYECTBA
reHeTudeckoro Marepuaia (xpomocom u JIHK) B
KJIETKaX MHOTOKJIETOUHBIX OPIaHU3MOB B Pa3HBIX
(hazax KIETOYHOTO LIUKIIA;

Pa3nen 1. Pemmenue
3aj7a4 10 TeMe
«MonexkynspHas
OHOJIOTUA»

Pasnen 2. Pemienue

TEKyIasl, yCTHO
NPaKTUKYM IO
pELLIeHHIO 3a/1a4

TEKyIlasi, yCTHO

TEKyIasl, yCTHO

TEKyIlasi, yCTHO




BBISBIISITH CYLIECTBEHHBIEC IPU3HAKN CTPOCHHUS KIETOK
OPraHW3MOB Pa3HBIX IAPCTB KUBOW IPHPOBI,
yCTaHaBIMBATh B3aUMOCBSI3b CTPOCHUS U (PYHKIHHA
YacTe U OPraHoOMIOB KIIETKH;

00OCHOBBIBATH B3aMMOCBS3b IUTACTUYECKOTO U
SHEPTEeTUIECKOTO OOMEHOB;

CpaBHUBATbH MPOLECCH MIACTUIECKOTO U
9HEPreTHUECKOT0 OOMEHOB, IPOUCXOAAIINX B
KJIETKaX JKUBBIX OPTaHU3MOB,

OTIPEIeNIATh KOJTMYECTBO XPOMOCOM B KIIETKAX
pacTeHHii OCHOBHBIX OTZIEJIOB HA Pa3HBIX dTamax
KM3HEHHOTO IIHKIIa;

pemraTh reHeTHYeCKHe 3a/1a4y Ha JUTHOPUTHOE
CKpEeLIMBaHue, CIETICHHOE (B TOM YHUCIIE C TIOJIOM)
HacJIeJ0BaHue, aHATN3UPYIOIIee CKPEIINBaHuE,
NPUMEHSISI 3aKOHBI HACJICICTBEHHOCTH 1
3aKOHOMEPHOCTH CIETJICHHOTO HacJeI0BaHus;
PpacCKpbIBaTh NPpUYUHBI HACJIICACTBCHHBIX
3a00IeBaHUH, apTyMEHTHPOBATh HEOOXOAUMOCTh MEp
npeaynpekIeHNs TAKUX 3a00JIeBaHNH;

CpaBHUBAThH Pa3HbIC CIIOCOOBI PA3MHOKEHHUSI
OpTraHHU3MOB;

XapaKTepU30BaTh OCHOBHEIC ATAIbl OHTOTEHE3a
OpraHU3MOB;

BBISIBIISAT IPUYUHBI U CYIIECTBEHHBIC TPU3HAKH
MOIU(DUKANMOHHON ¥ MyTallHOHHON H3MEHUYHUBOCTH;
O6OCHOBI>IBEITI) POJIb USMEHUYNBOCTH B €CCTCCTBCHHOM
Y UCKYCCTBEHHOM OTOOpE;

000CHOBBIBAaTh 3HAYEHHE PA3HBIX METOIOB CEJICKIIHU
B CO3JIJaHHU COPTOB PACTEHUH, OO/ JKUBOTHBIX U
IITAMMOB MUKPOOPIraHU3MOB;

00O0CHOBBIBATh NPHYMHBI HF3MEHIEMOCTH H
MHOT000pa3usi BUI0OB, IPUMEHSSI CHHTETHYECKYIO
TEOPHIO BOJIOIIHY;

OIIEHUBATH MPAKTHUECKOE ¥ AITHIECKOE 3HAYCHUE
COBPEMEHHBIX MCCIIC/IOBaHUI B OMOJIOTHH, METUIINHE,
9KOJIOTUH, OMOTEXHOJIOTHH; 000CHOBEIBATH
COOCTBEHHYIO OLICHKY;

BBISIBIISATH B TEKCTE OMOJIOTUYECKOTO COJICPIKaHUS
npo0JieMy U apryMEHTHPOBAHHO €€ OOBSCHSTS;
NPECTaBIATH OMOJOrHYECKYI0 HH(DOPMAIIHIO B BHJIE
TEKCTa, TaOJINIBI,CXEMBI, TpaduKa, AUarpaMMbl 1
JIeNaTh BEIBOABI HA OCHOBAHHMH MPEICTaBICHHBIX
JIAaHHBIX; MPE0OPa30BbIBaTh rpaduk, TadIHILY,
Juarpammy, CXeMy B TEKCT OMOJIOTHYECKOTO

coJep KaHusl.

3a7a4 1Mo TemMe
«Iutosiorusi»

Pa3nen 3. Pemienue
3aJa4 [0 TEME
«["enetukay»

MPAKTUKYM IO
pelIeHuIo 3a1a4

TEKyIlasi, yCTHO

TEKyIlasi, yCTHO
TeMaTu4yecKkas,
MPAKTUKYM IO
pelIeHuIo 3a1a4

TEKyIlasi, yCTHO

TEKyIlasl, yCTHO
IIPAaKTHKA

TCKYylias, yCTHO

TEKYyliasa, yCTHO

TpeboBaHus K BLICTABJIEHHIO 0TMETOK 32 MPOMEKYTOUYHYI0 ATTECTAI[UI0

[IpomexyTouHass arrecTtanus NPOBOAUTCA MO HUTOraM Y4eOHOro TrojJa Ha OCHOBE
pe3yJNbTaTOB UYETBEPTHBIX OTMETOK, M TMpeJACTaBisieT co0oil cpeaHee apupMeTHuecKoe
pe3yJbTaTOB UYETBEPTHBIX OTMETOK. OKpyrjieHue pe3ynbTara MPOBOAUTCS 10 IpaBHIIaM

MaTEMaTUYeCKOr0 OKPYTJICHHUS.

I'pa¢guk KOHTPOJIBLHBIX MEPONIPUATHI




HaumeHOBaHMEKOHTPOJbHBIXMEPONPUSTHI \ aarTa

10 kmace
O06o00menre 3HaHU# 10 TeMe « MosekysspHas OHOJOTHS 18.10
O0o00611eHre 3HaHui 10 TeMe « LluToorus» 17.01
0O0001eHne 1 cucreMaTu3anus 3HaHuil no teMe «[ eHeTnka» 15.05

KonTponbras pabota 3a kypc «I[Ipaktudeckas OuoiIorus» 22.05
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