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PaGouas  mporpamma coctraBieHa Ha  ocHOBe [IpumepHO  OCHOBHOM
oOpa3oBaTeIbHOM MPOTPaMMBI 00pa30BaTeNbHOTO yupexkaeHus. buomorus. 10—I11 k.
PabGoune mnporpammsel: ydeOHO-MeToAMYECKOEe TocoOue, 0a30BBIA U yriTyOJCHHBIN
ypoBauu / U. b. Aradonosa, H. B. babuues, B. 1. CuBornazos. — M.: JIPODA, 2019

Paccmotpena Ha 3acenanun MO yuuTenel ecTeCTBEHHO-HAyYHOrO IUKJIA
(Ha3BaHUE METOAMYECKOr0 O0OBEIUHEHNS)
ITpotokonNe. 1 or« 19 » aBrycra  2022r.
[Ipeacenarens MO _TypaeBa Mapuna BuktopoBHa
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Iloacnumenwvnasn 3anucka.

Pabouas nporpamma no npeamery «buonozua» nns 10-11 kiaccoB pazpaboTraHa Ha OCHOBE:
denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOrO CTaHAAapTa OCHOBHOIO OOLIEro oOpa3oBaHUA
ot 17 nexabpsa 2010 r. Ne 1897 (B pen. IIpukazoB Munobpuayku P® ot 29.12.2014 Ne 1644, ot
31.12.2015 Ne 1577). Ilpukaza Munnpocsemienust Poccun ot 28.12 2018 Ne 345 «O denepanbHoM
nepeyHe y4yeOHUMKOB, PEKOMEHAYEMBIX K HCIOJNb30BAHUIO TPH  peau3alidl  HUMEIOIINX
rOCy/IapCTBEHHYIO aKKpEIUTAIMI0 00pa3oBaTeNbHBIX MPOrpaMM HayajbHOTO OOILEro, OCHOBHOTO
o0miero, cpeaHero oOmero oOpa3OBaHUs; METOAUYECKUM TMocoOueM «Peanusanus o0pa3oBaTebHBIX
nporpamm 1o npeamery «buosorus» ¢ ucnons3oBanreM obopymoBanus 1eHTpa «Touka poctay, OCHOBHOU
oOpa3oBarenpHOM TporpamMmbl cpemHero obmero obpaszoBanus ['BOY COIIl c. XBopocTsHKa.
VYuebnoro mana 'bOY COIII ¢. XBopocTsinka Ha 2022 — 2023 yueOHbIii To. Pabodeil mporpamMmsl
Kk suann YMK mno Ouonorumm B.M. CuBormaszoBa, yriyOneHHbIH U 0a30BbIi ypoBenb mis 10-11
KJIacCOB 001eo0pa3zoBaTeNbHbIX yupexaeHuii. (buonorus. Paboyas nmporpamma k nmunuu YMK no
o6uonoruun B.M. CuBormaszosa, 10-11 xmaccel, yrmyOnennsiii yposens, M. b. Aradponosa, H. B.
babuues, B. 1. CuBornazos: M.: JIpoda, 2019

buonorus. Pabouas mporpamma k nuamu YMK mo O6uomormu B.M. Cuormazoma, 10-11
KJ1acchl, 0a30BbIi ypoBeHb, 1. b. Aradonosa, H. B. babuues, B. WM. CuBornazos: M.: Jlpoda, 2019).
[Ipennaraemeiii  TpoekT paboyeil mporpaMMbl TIO OHWONOTHHM I CpeAHel  (MOJHOW)
o011e00pa3oBaTeIbHON MIKOJIBI peann3yercs B yueoHukax «buonorus» nis 10 u 11 kitaccoB aBTOpoB
N. b. Aradonosoii, B. M. CuBornazoa (u3natenbeTBo «Jpoday).

Hcnons3oBanne obopyaoBanusi «Touka Pocta» mpu  peanusauuu  JaHHOMN
o0pa3oBaTeNbHON TPOrpaMMBbl MO3BOJSET CO3JaTh YCIOBHS: ® IS PACIIUPEHUS COJEpKAHUS
IIKOJBHOTO OMOJIOTHYECKOTO OOpa3oBaHMUs; * JJIsI MOBBIIIEHUS MO3HABATENIbHON aKTUBHOCTH
00y4JaroImuXxcs B €CTECTBEHHO-HAYYHOU 00JIACTH; * I pa3BUTHUS JIMYHOCTH peOCHKA B IMpoliecce
oOyuyeHus: OuoOJIOTUU, €ro cHocoOHocTell, (OPMUPOBAHHS U YAOBJIETBOPEHHUS] COLMAIBHO
3HAYUMBIX HWHTEPECOB M MOTpeOHOCTEeH; ¢ mansg paboThl ¢ OJapEHHBIMHU IIKOJbHUKAMH,
OpraHM3ald WX pPa3BUTUA B Pa3IUYHBIX O00JacTIX oO0pa3oBaTeIbHOW, TBOPUYECKON
TSI TeTbHOCTH.

|.[lmanupyembie pe3ysibTaThl OCBOCHHS YU4€OHOTO MpeaMeTa, Kypca (yeny0iéHnblil yposeHs)

IlenHOCTHBIE OPHEHTHPBI COfEPAKAHHS Kypca OHOIOTHH
B niponiecce ocBoeHUS Kypca yUYaluiicst HOIyYUT BO3MOKHOCTD MPHUOOpPECTH
NMO3HABaTeJIbHbIC ICHHOCTH !

- YMEHHUE KPUTUYECKH OLIEHUBATh MH(MOPMAIIUIO O JICSITEIbHOCTHU YEJIOBEKA B
PpUPOAE, MOIYYAEMYIO U3 Pa3HbIX UCTOYHHUKOB;
- BJIaJICHUE OCHOBHBIMH METOJIaMH HaAy4YHOI'O O3HAHMSI, UCIIOJIb3yEMbIMH

pU OUOJIOTHUYECKUX UCCIIEOBAHUSIX )KUBBIX OOBEKTOB M DKOCUCTEM: OITMCAaHHUE,
U3MEpEHUE, NPOBEAECHNE HAOIIOICHU;

- BJIaJI€HUE HaBbIKaMU ITIO3HABaTEIbHOM, yUeOHO-UCCIIeI0BATEIILCKON 1
OPOEKTHOM esITEIbHOCTH, HaBbIKaMU pa3pelIeHUs Npooiiem;

- CIIOCOOHOCTBH U TOTOBHOCTh K CAMOCTOSITEJIbHOMY OUCKY METOI0OB
peLICHUs IPAKTUYECKUX 3a/1a4, IPUMEHECHUIO PAa3JIMYHBIX METOA0B IIO3HAHUSA;

- BJIaJIeHHE HaBbIKaMM NO3HAaBaTEJIbHOU pedIeKCUU KaK OCO3HAHUS
COBEpLIAEMbIX JEUCTBHUN U MBICIIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHHUH, 'PAaHMIL] CBOETO 3HAHUS U HE3HAHUsI, HOBBIX IIO3HABATEJIbHBIX 3a/1a4 U
CPEICTB UX JOCTHUIKEHUS,

HPaBCTBEHHbIC ICHHOCTH.

- CITOCOOHOCTH aHAJIM3UPOBATH U OIICHUBATH MMOCJICACTBUS NCSITSIILHOCTH
YeJI0BeKa B IPUPOJIC;
- dopmMupoBaHue YOSIKIICHHOCTH B HEOOXOIUMOCTH COOJTIOJICHUS] I THYCCKUX

HOPM H DKOJIOTHYECKUX TPeOOBaHUI IPHU MPOBEACHUN OMOJIOTHUYECKHUX UCCIICJOBAaHMII;

KOMMYHHMKATHUBHbIE ICHHOCTH.
L J BJIAACHUC SA3BIKOBBIMU CPCACTBAMU — SICHO, JIOTUYIHO U TOYHO HU3JIaraTb



CBOIO TOYKY 3pE€HMSI, HCITOJIb30BaTh aJICKBAaTHBIC SI3BIKOBBIC CPEICTBA;

- YMEHHE MPOJTyKTUBHO OOIIAaThCS M B3aUMOJIEHCTBOBATH B IIPOLIECCE
COBMECTHOM AESITEIbHOCTH, YUUTHIBATh MMO3UIINH JAPYTOro, 3P (HEKTUBHO pa3peniaTh
KOH(JIUKTHIL.

[Tporpammoii npexycMOTpEeH HHTErPUPOBAHHBIN MTOIX0 K OOyYESHHUIO C
NpUBJICYCHUEM HHPOPMATMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI U UCTIOJIb30BAHUEM
Yy4eOHO-METOMYECKNX KOMIUIEKTOB cepun «HaBuraTtop», KOTOpbIE ITO3BOJISIFOT
peann30BaTh JUYHOCTHO-OPUEHTUPOBAHHBIN MOAX0 K OOYUYEHHUIO ITyTeM CO3JaHUs
WHJIMBUTyaJIbHBIX 0Opa30BaTEIILHBIX TPACKTOPHH.

PE3YJIbTATBI OCBOEHUA KYPCA BUOJIOI'MHN

B cootBercTBUM ¢ TpeOoBaHusiMu DeiepasbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNBLHOrO CTaHIapTa cpeaHero (IOJTHOTro) o0IIero oOpa3oBaHus K pe3ybTaTam
OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHOM IIPOrpaMMbl K OKOHYAHHUIO OJMHHAIIIATOrO Kilacca
Yy ydamumxcsi He00Xoaumo copMHUPOBATh MUPOBO33PEHHUE, OTBEYAIOIIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, OOIIEUYETIOBEYSCKUM IICHHOCTSIM U
uaeasaM rpakJIaHCKOTO OOIIECTBa; OCHOBBI CAMOPA3BUTHS U CAMOBOCITUTAHUSI; HABBIKU
COTPYIHHUYECTBA CO CBEPCTHUKAMU, JICTHMH MJIJIIIIETO BO3pacTa, B3POCIBIMU B
00pa3oBaTeIbHOM, OOIIIECTBEHHO ITOJIE3HON, YUeOHO-HCCIIe0BATEIILCKOM, MPOEKTHON U
JIPYTUX BUJAX JACSITEIIbHOCTH; TOTOBHOCTh U CITOCOOHOCTH K 00OpPa30BaHHIO, B TOM YHCIIC
camM000pa30BaHUIO, HAa TIPOTSHKEHUH BCEH KM3HH; CO3HATEIILHOE OTHOIIECHHUE K
HEIIPEPHIBHOMY OOpa30BaHUIO KaK YCIIOBHIO YCIIEIITHOW MTPOPECCUOHATIBHON U
06HICCTBCHHOI>1 ACATCIIBHOCTH. HTkonpHUKH JOJI?KHBI OCBOUTH MCKIIPCIAMCECTHBIC ITOHATHUSA U
YHUBEPCAIbHBIC YUSOHBIC JCHCTBUS U HAYYUTHCSI UX UCIIOJIL30BaTh B YUeOHOU U
IMO3HABATEIILHOM JAESITEIIHbHOCTH, a TAKXXE YMETh (POPMHUPOBATH U PEAITU30BBIBATH
WHIUBUIYyaJIbHbIC 00pa30BaTeIbHBIC TPACKTOPHH.

B npeamMeTHoii 00J1acTH P YIi1y0JJ€eHHOM U3y Y€HHUH ITPCAIIONIAracTCs:

- (opMupoBanue cucTeMbl HAyYHBIX 3HAHUN 00 OOIIINX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TCOPHUSIX COBPEMEHHON OMOJIOTHYSCKON HAYKH;
- ¢dopmupoBanue ymeHuil ucciaeoBaTh U aHAIIM3UPOBATH OMOJIOTUYECKUE

OOBEKTHI U CUCTEMBI, OOBICHITH 3aKOHOMEPHOCTH OHOJIOTHYSCKHUX MPOIIECCOB U
SIBIICHUN, MPOTHO3UPOBATH MOCJEICTBUS 3HAUMMBIX OHOJIOTHYECKUX UCCIIEIOBAHUM;

- OBJIAJICHUE YMEHUSIMU BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUM 00
OCHOBOTIOJIATAIONIUX OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX U 3aKOHAX, O MIPOUCXOKACHUU
U CYIIIHOCTH KU3HU, TPOBEPSTH BBIABUHYTHIE THITOTE3bl IKCIIEPUMEHTAJILHBIMHA
cpeacTBaMu, GOPMYITHUPYS LIEITb UCCIICTOBAHUS,

- OBJIaJICHUE METOJAaMHU CaMOCTOSITEIbHON MOCTAaHOBKH OMOJIOTUYECKUX
SKCIIEPUMEHTOB, ONMCAaHUsI, aHAJIN3a U OLIEHKH JOCTOBEPHOCTH ITOJTYYEHHOTO
pe3yibTara.

B nporiecce n3ydeHust Kypca TakKe 0KUAAETCS TOCTUKEHHUE CIETYIOIINX
JIMYHOCTHBIX PE3YyJIbTAaTOB:

o IIposiBieHre yyBCTBa POCCUUCKON IpaKJaHCKOW NIEHTUYHOCTH,
naTpuoTHU3Ma, TI0OBH 1 yBaKeHUs K OTeuecTBY, UYyBCTBa TOPJOCTH 3a cBoro Ponuny;

- OTBETCTBEHHOE OTHOIIIEHHE K yueOe, TOTOBHOCTbh U CIIOCOOHOCTH K
camM000pa30BaHUIO;

- ¢dopmMupoBaHre MOTHUBAIIMN K OOYUYCHHIO U TIO3HAHUIO, OCO3HAHHOMY
BBIOOpY Oyaymiei npodeccuu;

- CITOCOOHOCTH CTPOUTHh HHAUBHUIYATILHYIO 00pa30BaTEIIbHYIO TPACKTOPHIO;

(popMupoBaHHE IETOCTHOIO €CTECTBEHHOHAYYHOT'O MHUPOBO33PEHHUS;
COOJTIOIeHUE MPaBUJI MTOBEACHMUSI B IIPUPOJIE;

YMEHHE peaIn30BaTh TEOPETUUYECKUE MO3HAHUS HA IPAKTHKE;
CIIOCOOHOCTHh NPU3HABAaTh COOCTBEHHBIE OIIIMOKU U UCTIPABISITh UX;
YMEHHE apryMEHTHUPOBAHHO U OOOCHOBAaHHO OTCTAaMBAaTh CBOIO TOUKY



3peHUS;

- KPUTHUYHOE OTHOIIEHUE K COOCTBEHHBIM MOCTYIKaM, OCO3HAaHUE
OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI;

- YBaXXUTEIILHOE U JOOPOKEIaTESIIbHOE OTHOILIEHUE K IPYTUM JIIOJISIM;

- YMEHHE CIyIIaTh U CABIIIATH APYTUX, BECTH JUCKYCCHIO, OIIEPUPOBATH
pakramn.

JlocTmkeHre INIHOCTHBIX Pe3yIhTaTOB OIICHUBACTCS HA KAYSCTBEHHOM YPOBHE
(6e3 ormeTok). ChOpMUPOBAHHOCTH METANIPEAMETHBIX U MPEIMETHBIX YMEHUN
OLICHUBAETCs B Oayjiax Mo pe3yJibTaTaM TEeKYIIEro, TEeMaTU4E€CKOTro U UTOTOBOTO
KOHTPOJISI, 2 TAKXKE T10 Pe3yIbTaTaM BBIMTOJIHEHUS JIJA0OPATOPHBIX M MPAKTHIECKUX
pabor.

MeTanpeaMeTHBIMU Pe3yJIbTATAMH OCBOCHHS Kypca OMOJIOTUH SIBIISTFOTCS:

- OBJIaJICHUE COCTABJISIIOIIMMHU IIPOEKTHON U UCCIIEI0BATEIbCKOM
JISSITEIIbHOCTH MO U3YYCHHUIO OOINX OMOJIOTHYECKUX 3aKOHOMEPHOCTEM, CBOMCTBEHHBIX
SKMBOM MIPUPOIE;

- YMEHHUE CaMOCTOSATEIILHO ONPEACIIATh LIE€JIU U COCTABJISITh IIJIAHBI;
- YMEHHUE CAMOCTOSITEJIBHO OCYIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh Y4eOHYIO U BHEYUYEOHYIO (BKJIIOUasi BHEIIKOJILHYIO) NS TEIILHOCTD;
- YMEHHUE UCIIOJIb30BAaTh BCE BO3MOKHBIE PECYPCHI JUIsl JOCTHUKEHUS LIEJICH;
- YMEHHE BBIOUPATh yCIIEIIHBIE CTPATETHUH B PA3JIUYHBIX CUTYaIHIX;
- YMEHHUE OCYUIECTBIISITh CAMOCTOSITEIbHYIO NH(OPMAITMOHHO-

MO3HABATEJIBHYIO JAEITCIbHOCTD, BKJIIOYAasi yMEHUE OPUCHTHUPOBATHCS B PA3ITUUHBIX
UCTOYHHUKAX UH(POpMAIIMH, KPUTUUYECKH OLICHUBATh U HHTEPIPETUPOBATH MHPOPMAIIHIO,
NOJIY4aeMYIO U3 Pa3JIMYHbIX UCTOYHHUKOB.

Il. Conepxanne yueOHOTO MpeameTa, Kypca

BBEJAEHMUE (1 1)

Mecto kypca «O01m1ass OHOJIOTHS B CUCTE TBEHHOHAYYHBIX JAUCLUILIVH,
a TakKe cpeau 6uosorndyeckux Hayk. Llens u 3ataum Kypca. 3HaueHue npeaMera s
MOHMMAaHUsI €AUHCTBA BCETO >KUBOTO, B3aUMOCBS3U BCEX YacTei 6nocdepsr 3emMitu.
Cucrema xuBou npuposl. llapcTBa )KUBOW MPUPOIBI.

Pasnen 1 buoaorus kak nayka. Meroabl HayuHoro nosnanus (6 1)

Tema 1.1 KPATKAS UCTOPUSA PASBUTUA BUOJIOTUH (2 4)

CrpykTypa OHMosoruy kak Hayku. Hayku o »xuBoit npupojae, ux
KjaccuduKanus 1o 0ObEKTaM HCCIIEI0BaHUS, N3YYaeMbIM ITPOSIBICHUSIM XHU3HU;
KOMIUIEKCHBIE HayKH U UX MpaKkTHU4YecKoe 3HadyeHue. CrucreMaTruka U €€ NpUHIUIIBL.
DBOJIIOIIMOHHOE YUYE€HHE U 3Talbl €0 CTAHOBJIEHMS. DTanbl pa3BUTHsI OHOJIOTHH.
Bkian oTAenbHBIX yUEHBIX B pa3BUTHE OMOJIOTUH KaK HayKH.

Hemoncmpayusa. buorpadun u noprpersl (M300pakeHNs1) YUSHbIX, BHECIINX
BKJIaJl B CTAHOBJICHUE U Pa3BUTHE OMOJIOTNHU KaK HAyKH.

MNPEAMETHBIE PE3YJbTATBI OB YYEHUSA

Y4yammuecsi 10J5KHbI 3HATH:

e ompeiesieHne OMOJIOTUH KaK HAYKH;

o OCHOBOTIOJIOKHUKOB OMOJIOTHUH KaK HAYKH, OCHOBOIIOJIO>KHUKOB HAYyYHOM
(3amajHOI ) MEAUIIUHBI, aHATOMUH, (DU3UOJIOTHH;

- co3Jarelie KJIETOYHOU TEOpUH;

- co3aTelieil COBPEMEHHOTO DBOJTIOIIMOHHOTO YUSHHUSI U DTAIThI €T0
CTaHOBJIEHHUSI;

- BKJIaJ] OTCYECTBCHHBIX YUCHBIX B pa3BUTHE OMOJIOTHH KaK HAYKH,

- KJIaccu(UKAIHUIO OMOJIOTHYECKUX HAYK;
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- OCOOEHHOCTH OTJICJIbHBIX OUOJOTHYECKUX JUCLMIUINH B CUCTEME
OMOJIOTHHM KaK KOMIUIEKCHOW HAyKH;

- 3Ha4YeHHEe OHMOJIOTUH KaK HAyKH.

Yuamuecsi 10JIKHbI yMeTh:

- KJaccupuIIMpoBaTh OMOJIOTUYECKUE HAYKH;

- OIICHUBATh BKJIAJl OTACIBHBIX YUCHBIX B pa3BUTHUE OHOJIO- THU;

- XaaKTepHU30BaTh poJib OMOJIOTUH B (OPMUPOBAHUU COBPE MEHHOM

€CTECTBCHHOHAay4YHOU KapTHUHBI MUPA.

Tema 1.2 CYIITHOCTD )KW3HU U CBOMCTBA )KABOTI'O (2 u)

Kusznb Kak oOlieHayYHOE U OMoorudeckoe nousitue. OnpenesiceHus >Ku3HU.
XUMHUYECKHUHN COCTaB M KJIETOYHOE CTPOSCHHUE OPTraHU3MOB, HACEISIIOIIUX 3EMITIO.
OOMeEH BElIeCTB U CaMOPETyJISINUs B OMOJIOTUYECKHUX CHUCTEMaXx.
CaMOBOCIIPOU3BEACHHUE; HACIEACTBEHHOCTbh U U3MEHUYHMBOCTb KaK OCHOBA
CyILIECTBOBaHUS XUBOU maTepuu. PocT u pazBurue. PazapaxxumMocTts; Gopmbl
n30upaTeILHON PEaKIIUU OPTaHU3MOB Ha BHEIITHUE BO3ACHUCTBUSA. PUTMHYHOCTH
OPOLIECCOB KU3HEAESITEJIbHOCTH; OMOJIOTHYECKUE PUTMBI U UX 3HAYCHHE.
JINCKPETHOCTH KUBOTO BELIECTBA U B3AMMOOTHOUIEHHUE YaCTHU U LIEJIOT0 B
OouocucremMax. DHEPro3aBUCUMOCTD KUBBIX OPraHU3MOB; POPMBI TOTPEOICHUS
SHEPIrUH.

Hemoncmpayusa. CBoWCTBa KMUBOTO (AaHUMAIIHN).

HPEAMETHBIE PE3YJIbTATbBI OBYUEHUA

Yuyamuecsi 10JIKHBI 3HATD:

L 3 OonpcaACICHUC ) KU3HH

e CBOMCTBA KHBBIX CHUCTECM,

L g OCOOEHHOCTH IIPOABJICHHA Pa3JIUNIHBIX CBOICTB >KHUBOTIO.
Yuamuecs HOJI)KHBI YMETb:

L J AaBaTb ONPCACIICHUC JKU3HU,

e IIPUBOAUTDL ITPUMCPbI HpOHBJ’IeHI/Iﬁ CBOMCTB >KUBOTO.

METANPEIMETHBIE PE3YJIbTATbBI OBYUEHUSA
Yyamuecs J10JIKHbBI YMEThb:

- paboTtaTh ¢ yueOHHKOM, COCTaBIATh KOHCIIEKT naparpada;

- pa3pabaThIiBaTh MJIaH-KOHCIIEKT TE€MBbI, UCIIOJIb3Ys Pa3Hble HCTOYHUKH
uHopMalu;

- TOTOBUTH YCTHBIE COOOIIEHUs U pedepaThl Ha 3aJaHHYIO TEMY;

- HOJIb30BaThCS IOUCKOBBIMU cuctemaMu MHTepHeTa.

Tema 1.3 YPOBHH OPTAHHU3AIIMH KUBOI MATEPUI. METO/IbI BUOJIOTUH (2 u)
YpoBHU OpraHusalivuu >KkuBou npupoasl. Mepapxus ypoBHei. MeTtoasl
NO3HAHMUS )KUBOW NPUPOAbI U UX OCOOEHHOCTH. DTaIllbl HAYYHOT'O UCCIJIETOBAHMUSI.
IIpuGopsl n annapaTsl AJ1s1 OMOJIOTHYECKUX UCCIICJOBAHUIMA.
Hdemoncmpayusa. YpoBHU OpraHU3allMM )KUBOM MaTepyuu (aHUMAIUA).
Jlabopamopubsie u npakmuueckue paoomaot
Mukpockonusi Kak METOJl OMOJIOTUYECKOTI O MCCIE€I0BaHUs (BUPTYaJIBHO U C
HaTypaJbHBIMHU CBETOBBIMH MUKPOCKOIIAMH U ITpenapaTaMu).
MNPEAMETHBIE PE3YJBbTATBI OB YYEHUSA
Yyamuecs J0/5KHbBI 3HATH:
OIpeneJIEeHue YPOBHEN OpraHU3aliy )KUBOW IPUPOIbI;
YPOBHH OpraHHU3allMM )KUBOU IPUPOJIbI;
HEPAPXHUIO0 YPOBHEN OpraHU3allnu;
METO/bl O3HAHUSI )KUBOM IPUPOIBIL;
3Tanbl HAYYHOTO HCCJIETOBAHUS.
Yuyamuecs 10JKHbI YMETh:
- pacnpenesnsiTb YypOBHU OpraHU3alliy )KUBOW NMIPUPOIBI B COOTBETCTBUU C UX



uepapxueu;

- IPUBOJUTH IIPUMEPHI IIPOSIBJICHUN CBOMCTB >KMBOI'O HA Pa3HbIX YPOBHSIX;
- COCTAaBJISITh IJIAaH HAYYHOT'O MCCJIEIOBAHUS U IPOBEEHUSI OMOJIOrMYEeCKOro
SKCIICPUMEHTA.

METANPEIMETHBIE PE3YJIbTATbBI OBYUEHUSA

Yyammecsi 10J15KHbI yMeTh:

- padoTaTh ¢ pa3HbBIMH UCTOYHUKAMH HH(OPMAIIHH;

- N0JIb30BaThCs MOUCKOBBIMHU cucTtemamMu MHTepHera.

Ocnoenvie nonamusa. buonorus. )Kuszab. OCHOBHBIE OTJIMYHS KUBBIX OPTraHU3MOB
OT OOBEKTOB HEXUBOU MPUPOJIBI. Y POBHH OpTaHU3AIUHU >KUBOU MaTepruu. OOBEKTHI U
METOIbI U3y4YeHHUs B Onosioruu. MHorooopasue >KUBOro Mupa.

Mesxncnpeomemnuie ceasu

Heopeanuueckas xumusi. XUMUYECKHE BJIEMEHTHI nepruoandeckont cuctemsl 1. H.
MenpaeneeBa U X OCHOBHBIE CBOMCTBA.

Opeanuueckas xumus. OCHOBHBIE TPYIIIbI OPraHUYECKUX COSTUHEHUH.

Acmponomusn. Opranuszanus miiaHeTHbIX cucteM. CoJTHEeYHast CUCTEMA; €€
cTpykTtypa. Mecto niadeTrsl 3emiisi B COJTHEYHOM CUCTEME.

HUcmopusa. Kynerypa 3anagnoit EBponbl koniia XV — nepsoit noinosunbl XVII
B. KyneTypa nnepBoro nepuojsia HoBoil ucropuu. Benukue reorpaduyueckre OTKpbITHS.

Paznen 2 Kuerka (30 1)

Tema 2.1 HCTOPUS N3YYEHUS KJIETKU. KJIETOYHAS TEOPHUA (2 v)

Knerka kak cTpykTypHas U GyHKIHOHAJIbHAsI €AUHULIA )KUBOTO. McTopust
u3ydeHus kieTku. [Ipokapuoruueckast u aykapuoTrudeckasi kjiietku. CBolicTBa
KJIETOK, MHOTOOOpa3ue KJIETOK YeJIoOBeYeCKOoro opranusma. [IpuHnunuainpHas cxema
cTpoeHus kieTku. Llurosnorus kak Hayka. CBsA3b LIUTOJIOTUH C JAPYTHUMHU HAYKaMH.
Knerounas Teopusi u ee ocHOBHbIE nojoxxkeHusi. Bkinan P. I'yka, A. JleBenryka, P.
bpoyna, K. bapa, M. IlIneiinena, T. [IlIBanna n P. BupxoBa B n3yueHue KJIETKHA U
CTaHOBJICHUE KJIECTOYHON TEOPHUH.

Hemoncmpayua. 1 IpuHumnuansHbele CXEMBI YCTPONMCTBA CBETOBOIO U
3JIEKTPOHHOI'O MUKpOcKona. Monenu KiieTku. Mukponpenaparsl KJIETOK paCTEHUM,
>KMBOTHBIX M OJHOKJIETOYHBIX I'puOOB. MaTepuasbl, paccKa3bIBarolne 0 Onorpadusax
YUYEHBIX, BHECIIIMX BKJIA/] B pa3BUTHE KJIICTOUYHOMN TEOPUH.

MNPEAMETHBIE PE3YJbTATBI OB YYEHUSA

Y4yammuecsi 10JI5KHbI 3HATH:

CTpPOEHUE MPOKAPUOTHUECKOM KIIETKU;

MHOIrooo0pasue NpoKapHoT;

CTPOEHHE DYKAPHUOTHYECKOU KIIETKU;

MHOIroo0pa3ue 3yKapHuoT;

KJI€TKH OJHOKJIETOUHBIX U MHOTOKJIETOUHBIX OPraHU3MOB;
OCOOEHHOCTH PAaCTUTEJIbHBIX U )KUBOTHBIX KJIETOK;
MOJIOYKEHMUSI KJIETOYHOUW TEOPUU CTPOCHUSI OPraHU3MOB.

Yyamuecs J0JIKHBI YMETh:

- paboTaTh CO CBETOBBIM MUKPOCKOIIOM;

- ONHUCHIBATh KapTUHBI, BUAUMBIE B CBETOBOH MUKPOCKOII.

Ocrnoenvie nonamusa. Knerka. LHutosnorus. [IpokapuoTsl: 6akTepuu u
CHHE3€eJICHbIE BOJOPOCIIH (IIMaHOOAKTEPUH). DyKapuOTHYECKasl KJI€TKa; MHOrooopasue
BYKApUOT; KJIETKH OJHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX OpraHu3MoB. OcoOeHHOCTH
pacTUTENBbHOU U )KUBOTHOMU KJIETOK. Ilo0)keHMs KII€TOUHOI TEOPpUU CTPOEHUS
OpPraHU3MOB.

Tema 2.2 XUMHAYECKHI COCTAB KJIETKH (2 u)
DJIEMEHTHBIN COCTaB KJIETKH. PacnpocTpaHEHHOCTh 2JIEMEHTOB, UX BKJIAJ B
o6pa3oBaHUE )KUBOU MaTe€pUH U OOBEKTOB HEKHUBOU IMMPUPOAbI. MaKpO3JIEeMEHTHI U



UX KjaccuuKauys, MUKPO3JIEMEHThI, YJIIbTPaAaMHUKPO3JIEMEHThI; UX BKJaJ B
o6pa3zoBaHUE HEOPraHUYECKUX U OPraHUUYECKHUX MOJICKYJI >)KUBOT'O BEIIECTBA.

Hemoncmpayuna. Cxema (auarpamMma) pacpeaeaeHuss XUMHUYECKUX JIEMEHTOB B
HEXHUBOU U kuBou npupoje. Ilepuonuueckas cucrema XUMHUYECKUX DJIEMEHTOB
MenpeneeBa (MOYXKHO BUPTYaJIbHO IIPH IIOMOILIM MYJIbTUMEIUNHOIO IPUIIOKEHHUS K
Yy4eOHUKY).

INPEJIMETHBIE PE3YJIbTATBI ObYYEHUA

Yyamuecsi 10J5KHbI 3HATH:

- MaKpO- U MHKPODJIEMEHTBI, BXOASIIHE B COCTAB YKUBOI'O, U UX POJIb B
OpraHusMe.

Yyammecst J0J5KHbI YMeETh:

- XapakTepu30BaTh GPyHKIIMOHAIBHYIO POJIb OTJACIBHBIX XUMHUYECKUX
3JIEMEHTOB B KJIETKE.

Ochoenvie nonamusn. OpraHoreHbl, MAaKpOSJIEMEHTHI, MUKPO3JIEMEHTHI,
YJIBTPAaMHUKPODJIEMEHTHIL.

Tema 2.3 HEOPTAHUYECKHE BEHIECTBA KJIETKH (1 4)

Heopranuueckue MoJI€eKyJIbl )KUBOT'O BEIIIECTBA: BOJIAa; XUMHUUYECKHE CBOMCTBA
U Onostorudeckas poJjib. CoJIn HECOPraHUYECKUX KHUCIIOT, X BKJIAJ] B OOCCIICYCHUEC
MPOLECCOB KU3HEJICATEIIbHOCTH U MOAAEpKaHue romeocTas3a. Pojib KaTUOHOB U
AaHHOHOB B 00CCIEYEHHUH NPOIECCOB XXU3HEACATCILHOCTH. OCMOC 1 OCMOTHYECKOE
aBJICHHUE; OCMOTHYECKOE MMOCTYIJICHUE MOJIEKYJI B KJICTKY.

Hemoncmpayusa. CxeMa CTPOSHUS MOJICKYJIbI BOJBI.

HNPEAMETHBIE PE3YJIbTATHBI OBYUEHUA

Yuyamuecsi 10JIKHBI 3HATD:

o XUMHUYECKHE CBOUCTBA U OMOJIOTUYECKYIO POJIb BOJIBI;

- POJIb KATHOHOB M aHUOHOB B OOECIIEUCHHUH TIPOIIECCOB
KU3HEACITCIILHOCTH.

Yuamuecs 10JKHbI YMETh:

s OOBSICHATh NPUIHUHBI OCOOBIX CBOMCTB BOJBI.

OcHnognble nonamus. CBOMCTBA BOJAbl. MUHEpaIbHbBIC COJIM. AHUOHBI U KATHOHBI.
Bonopoansie cBs3u. ' uapodpuiabHOCTh U THAPOPHOOHOCTS.

Tema2.4 OPTAHUYECKHE BEIECTBA. OBIIASl XAPAKTEPUCTHKA. JIMIIAABI (3 )

Opranunyeckue MoJieKyJibl. HU3KOMONIEKYISIpHBIE U BBICOKOMOJIEKYJISIPHBIE
coenMHeHUs. JINMUIbl: UX CTpOSHUE, KilaccuduKalvs U Ouojgorudeckast poJib.
XHUMHYECKHE CBOMCTBA JIMNIUA0B. HelTpanbHbI€ )KUPBI: XUMHUUYECKasi OpraHu3alus 1
cBoMcTBa. POJIb M CBOMCTBA MPOCTHIX, CIIOKHBIX JIMMHUI0OB U JINTTOUIOB.

NPEIMETHBIE PE3YJIBTATHBI OBYUEHUS

Yyamuecs J0JKHbI 3HATH:

- OPUHIUNBI CTPYKTYPHOM OpraHu3aiuu U GYHKIIUHU JTUITHIO0B;

e KJIacCU(pHUKAITUFO JTUTTHIOB.

Yuyamuecsi 10JKHbI YyMETh:

o XapakTepUu30BaTh PYyHKIINH JIUITUJIOB;

o paznuyaTh TUOHUABI U )KUPBI KaK BApUAHTHI JIMITUIOB;

o MIPUBOIUTH OpuUMEpbl Pa3IUYHBbIX JUOUAO0B  (IPOCTHIX,

CJIOKHBIX, JINIONUJIOB).
Ocnogénvie nonamus. bonornueckue MmojJuMepsl: peryasipHble U HEPEryJIsipHbIE,
rOMONOJIMMEPHI U reTeponoanMepsl. Jlunuaesl. HelitpanbHble >KUPBI, JIUTTOUHI.

Tema 2.5 OPTAHUYECKHUE BEIIECTBA. YI'JIEBO/IbI. BEJIKH (4 1)

VYriaeBoasl: CTpO€HUE U OHMOJIOrndYecKasi pojb. MoHocaxapuasl,
onurocaxapuasl U nojgrucaxapusbl. OCOOE€HHOCTU CTPYKTYPHON OpraHu3alui,
XHMHUYECKHE CBOMCTBAa U ONOJIOTHUYECKasi pOJIb OTAEJIBHBIX IToJIucaxapuaoB. beaku —



OMOJIOTHYECKHE TTOJIMMEPHI, UX CTPYKTYpHasl opranu3anusi. MoOHOMEpHI OEIKOB.
dysHknuu 6eIKOBBIX MOJIEKYJI. benku-¢pepmenTrl. CTpykTypa Oenka: IepBuYHasl,
BTOPHYHAsI, TPETUYHAS, YeTBEPTUYHAsI. PAa3HOBHUAHOCTH BTOPUYHOMN U TPETUIHOMN
CTPYKTYp. JeHaTtypauus u peHaTypamnus OeIKOB.

Hemoncmpayun. O6GbpeMHBIC MOJICIN CTPYKTYPHON OpraHU3aIlii OHMOJIOTHYECKUX
MOJINMEPOB — OEIIKOB.

NPEAMETHBIE PE3YJIbTATbBI OBYUYEHUS

Yuyamuecsi J0JKHbI 3HATh:

- PUHLMIIBI CTPYKTYPHON opranusanuu U GyHKIHHU OE€IKOB U
YIJIEBOIOB;

- BH/Ibl MEXXMOJIEKYJISIPHBIX B3aUMOJIEUCTBUI (BOJOPOAHBIE CBSI3H,
ruIpoOOHBIC U DIICKTPOCTATUUCCKUE B3aUMOJICHCTBHUS);

- OCOOEHHOCTH CTPYKTYPHOU OpraHu3aliii U XMMUYE€CKUE OCHOBBI
(popMupoBaHUs NEPBUYHON, BTOPUIHON U TPETUUYHOU CTPYKTYp O€nKa;

- KJ1acCU(HUKAIUIO YTJIEBOIOB;

- XHUMHYECKYIO XapaKTEPUCTUKY OTAEIIbHBIX ITOJIMCcCaXapuaoB (Kpaxmala,

TJIMKOI'€HAa, I CJIJIFOJIO3bI, XI/ITI/IHa).
Yyamuecss A0IKHbI YMeETh:

- OOBSICHATHh MPUHITUAII JCUCTBUS (PSPMEHTOB;

- XapaKTepu30BaTh QYHKIIUU OCIIKOB M YTJICBOJIOB;

- MPUBOJHUTH NPUMEPHI Pa3JIMUYHBIX YTIICBOAOB (MOHOCAXapHUIOB,
OJINTOCAaXapHuI0B, NOJIMCAXaPHUJIOB);

- OPUBOAUTH NPUMEPHI GUOPUILISPHBIX, TTOOYIISIPHBIX OEJIKOB U OCJIKOB,

00J1aTafOIINX YeTBEPTUIHOU CTPYKTYPOIA.

Ocnognute nonamus. Monomepsl. [lonmumepsl. Yriesoasl. MoHOCaxapuibl,
oJurocaxapusl, rnojaucaxapuipl. beiaku. buonornueckue nonumepsl. [lentuanas
CBsI3b. JleHaTypanus u peHaTypaius OejIKOB.

Tema 2.6 OPTAHUYECKUE BELIECTBA. HYKJIEUHOBBIE KUCJIOTHI (4 4)

JAHK — monekysnbsl HacaeacrBeHHocTH. Penynnukanus JAHK, nepenaua
HacJeJICTBEeHHON nH(OopMaliy U3 OKOJIeHUs B TokoJieHue. Ilepenaua
HacJIEACTBEHHOM HH(OpMaIMH U3 siZipa B UTOILIa3MYy; TPaHCKpUIILIUs. MaTpudHas u
koaupytomas nenu JJHK. PHK: crpykrypa u pyskuuu. MadpopmanmnoHHssie,
TpaHcrnopTHbIe, pubocomanrabie PHK. MoHOMEpBbI HYKJI€EMHOBBIX KUCIIOT —
Hykieotuasl. [Ipasuio Hapradda.

Hemoncmpayusn. O6beMHbIE MOJIETU HYKJIEMHOBBIX KHUCJIOT.

IMPEJAMETHBIE PE3YJIbTATBI ObYYEHUA

Yyamuecs 10J5KHbI 3HATH:

- OPUHIUNBI CTPYKTYPHOM Opranu3aiuy U GYHKIUH HYKJICHHOBBIX
KHCJIOT;

- CTPYKTYPY HYKJIIEHUHOBBIX KUCJIOT.

Yyamuecsi 10/15KHbI YMETh:

- XapakTepHu30BaTh PYyHKIINU HYKJIEUHOBBIX KUCJIOT;

- pa3nuuathk HykJIenHoBbIe KucioThl (JIHK u PHK).

Ocnoenwvie nonamusn. Hykneunosbsie kuciaotel. Pennukanus JJHK.
Tpanckpunuus. Hykneorun. Hykineosnn. KommieMeHTapHOCTS.

Tema 2.7 9YKAPUOTUYECKASA KJIETKA. HUTOIJIA3BMA. OPTAHOMbI (4 4)

Dykapuothueckas kieTka. [lnazmarnueckast MeMOpaHa U ee QyHKIUU.
TpancnioptHast pyHKIIMSA MEMOpaHbl. AKTUBHBINM U ITACCUBHBIN TPAaHCHIOPT.
IMusao1IMTO3 N paronuTol. O60T0UKa KIETKHU (TJIa3MaTudeckas MeMmOpaHa,
HaJMeMOpaHHBIHN annapar u cyomeMOpanHbiii kommiekce). [{luronnazma
3yKapHUOTUYECKON Ki1eTKu. OpraHouabl HUTOIJIa3Mbl, UX CTPYKTypa U PyHKIIHH.
Krnaccudukanust opranon1oB. OCO60€HHOCTHU CTPYKTYPHOM OpraHHu3aliiy U PyHKIUU



OTAEJIbHBIX OPraHOu 0B KjIeTKH. [IponcxoxxaeHue opraHon10B B IPOIIECCe OHTO- U
(punoreneza. OcoOEHHOCTH ABYXMEMOPaHHBIX OpraHoOnI0B KiIeTKu. Kinaccudukanust
U ripoucxoxaeHue miuactud. Llutockener. BkiroyeHust, UX 3Ha4E€HHUE U POJIb B
MeTadom3Me KiIeToK. OCOOEHHOCTH CTPOESHUS PAaCTUTEIBHOMN KIIETKH.

Hemoncmpayusa. Monenu kiietku. CXeMbl CTPOSHHUSI OPTaHOUAOB PACTUTEIILHOM U
JKUBOTHOM KJIETOK.

Jlabopamopuwvie u npaxmuueckue padoomot

OpraHouasl KJIETKU (BUPTYaJILHO C TIOMOIIBIO MYJIBTUMEIUWHOTO MPHUIIOKEHHUS K
YyUEOHUKY).

Habmronenune KiIeToK pacTeHUH M )KUBOTHBIX HAa TOTOBBIX MHUKpOIIpenapaTax.

HM3rorosiieHre u onrcaHue MUKPONPENapaToB KJIETOK pacTCHUM.

MNPEJIMETHBIE PE3YJbTATBI OBYUEHUS

Yyammecs 10JIKHBI 3HATH:

- CTPOEHUE DYKAPUOTHUYECKOM KIIETKU;

- BH/Ibl TPAHCIIOPTA Yepe3 MII1a3MaTUYECKYI0 MEMOpaHy;

- (yHKIIMH OpraHOUIOB;

- OCOOEHHOCTH PAaCTUTEJIbHBIX U )KUBOTHBIX KJIETOK;

- KJIaCCU(PUKAUIO OPTaHOUIOB KIIETKHM U OCOOCHHOCTH UX CTPYKTYPHOM
OpraHu3aluu.

Yyammuecsi 10JKHbI YMeTh:

- XapakTepu30BaTh (PyHKIIMU OPraHOUIOB;

- pa3ianYaTh IUIa3MaTHYECKYI0 MeMOpaHy 1 000JIOUKY KJIETKH;

- OTJIMYaATh APYT OT ApyTra BUJIbl AKTUBHOI'O U NACCHBHOI'O TPaHCIIOPTA Yepes
MeMOpany;

- OIpeNesATh 3HAaUC€HUE BKIFOUCHUIH.

Ocnoénvle nonamusa. DyKapruoTnieckas kieTka. [imasmarnyeckas memOpana.
Opranougsl nuromniadmMel. HememOpaHHble, OfHOMEMOpaHHbIE U ABYXMEeMOpaHHbIE
opraHoubsl. BkiroueHus.

Tema 2.8 KIETOYHOE SAIPO. XPOMOCOMBI (2 4)

KnerouHoe siipo — 1EeHTp ynpaBJICHUS KU3HEICSITEIbHOCTHIO KIIETKU.
CTpyKTYpbI KJIETOUHOTO siJipa: sijiepHasi 000JI09Ka, XpOMaTHH (T€TEPOXPOMATHUH),
SIIPBIIIKO U UX QYHKIIUU. XpoMocoMEbI. ['oMosiornuabie XpoMocombl. KapuoTtwurr.
HaGops1r xpoMocoM. YpOBHHM yTaKOBKH XpOMAaTHHA.

HPEAMETHBIE PE3YJIbTATBI OBYUEHUA

Yuamuecs A0JI’KHbI 3HATH:

- cTpoeHue U (GyHKIIUH SIIPa;

- KJIacCU(HUKAITUIO U CTPOSCHUE XPOMOCOM;

- 3HA4YE€HHE MOCTOSTHCTBA YHcia U GOpMBI XpOMOCOM B KJIETKE.
Yuamuecsi 10J°KHbI YMETh:

- OITUCHIBATh T€HETUYECKUH arnmapar KJI€TOK-3yKapHuoT;

o ONUCHIBATH CTPOEHUE U (PYHKIIMU XPOMOCOM;

- XapaKTEepU30BaATh NEPBUYHYIO ITIEPETIKKY

- J1aBaTh OMpeaeIeHUuEe KapHOTUIIa U XapaKTEepPHU30BaTh €ro.

Ocnognvle nonamus. XpoMocoMsl. 'oMmonoruunbsie xpoMmocombl. Kapuortur.
JInTutonIHBIN ¥ TaTIOUAHBIN Ha0Op xpomocoMm. [lepBuunast mepetsikka. Llearpomepa.
Kuneroxop.

Tema 2.9 IPOKAPUOTHUYECKAS KJIETKA (2 uv)

IIpokapuornueckue kineTku; ¢popma u pasmepsl. Kimaccudukamus 0aktepui 1o
(popme kiieTku U ocobeHHOCTIM MeTabonu3ma. CTpoeHHe HUTOIIa3Mbl OaKTepHuaIbHON
KJISTKH; OpraHu3alus Metadboin3mMa y NpoKapHuoT (CIocoObl NUTaHUS, OTHOIIEHHUE K
Kuciopoay). 'enernueckuit annapat 6akrepuii. CnopoodpazoBanue. PazMHOXKEeHHE
(meneHue U MOIOBOM mpoi1iecc). MecTo U pojib MPOKAPUOT B OUOIIEHO3aX.



Jlabopamopnwvie u npaxmuueckue padoomot

HN3y4deHue kiIeTok OakTepui Ha rOTOBBIX MHKpOIIpenaparax.
IMPEJIMETHBIE PE3YJIbTATBI ObYYEHUSA
Yyamuecs J10/5KHbBI 3HATH:

- CTPOCHHE MMPOKAPHOTHUIYECCKOM KIICTKH;

- MHOT0o00Opa3ue MpoOKapuoT.

Yyamuecs T0JKHBI YMETh:

- XapaKTepHU30BaTh OPraHU3aINI0 MEeTa00JIM3Ma Y IPOKAPHUOT;

- KJIaccu(pUIMpoBaTh 0akTepru Mo GopMe KIETOK, TOJIIHHE KJICTOYHOMN
CTCHKH, OCOOCHHOCTSIM MEeTa00JIM3Ma;

- OMHUCHIBATh TEHETUYCCKHUI ammapaT OakTepuii, CHopooOpa3oBaHHE U
pa3sMHOKCHHUE.

Ocnoenvle nonamusa. IlpokapuoTsl, OakTepuu, nnanodakrepuu. Hykineouns.
Kamnicyna. Cnopa. Mypeun. Me3zocoma.

Tema 2.10 PEAJTH3AIINS HACJEICTBEHHON HHOOPMAIIMM B KJIETKE (4 1)

I'en, reHeTHYECKUI KO, CBOMCTBA F€EHETUYECKOI' O KOJ1a. DTallbl peajln3aluu
reHeTHu4YeCcKol nH(pOpMalU B KJIETKE (TPAHCKPUIILIMS U TPAHCIISIIIN ). MaTpUYHBIH
cuHre3. Kogupyromas u marpuunsle nenu JJHK.

Hemoncmpayua. Tabnuna renernyeckoro koaa. IlpocrpancrBeHHast Moiesb
JIHK. Cxema O6uocuHTe3a 6enKka.

Jlabopamopnvie u npakmuueckue padomaol

Pemenue 3a1a4 1o MoJIeKyJISIpHOM OMOJIOTMU Ha NOCTPOSHUE HYKJIEHUHOBBIX

KHMCJIOT MO MMPUHIIUITY KOMIUJIEMEHTAPHOCTHU U OMPEICICHUE TTOCJIeI0BATEILHOCTH
amuHoKkucnoT B 6eike mo JJHK u PHK.

NPEJIMETHBIE PE3YJIBTATHBI OBYUEHUS
Yuyamuecsi 10/JIKHBI 3HATD:

- ONpEICIICHUE I'CHA;

- CBOMCTBA '€HETUYECKOI'0O KOAA;

- OPUHLMII MATPUYHOI'O CUHTE34;

- 3Tanbl peain3alliy HacJIeACTBEHHON HH(OpMaIUH.

Yyamuecs 10JKHbI yMeTh:

- HUCIIOJIb30BaTh IPUHLIUII KOMILUIEMEHTAPHOCTH IIPU IIOCTPOCHUU
HYKJIEMHOBBIX KHCJIOT;

- OMHCHIBATh NPOIIECCHI, IPOUCXOISIINE IIPU OMOCUHTE3€e OeKa.

Ocnognuie nonamus. I'en, reaerndeckuii koa. Komon. Tpuruier. AHTUKOIOH.

Tpanckpunnus. Tpancasauusa. Matpuunslii cuate3. Koaupyromas u MaTpudHas Lenu
JAHK.

Tema 2.11 HEKJIETOYHASA ®OPMA KU3HU: BUPYCBHI (2 u)

OCO6GEeHHOCTH CTPOCHUS U pa3MHOXKEHUSI BUPYCOB. VIcTOpUSI OTKPBITUSI BUPYCOB.
3HayeHHE BUPYCOB B IIPUPOJIE U )KU3HU YesloBeKa. MHOoroo6pa3sne BUPyCOB.
JKuznennsiii nukin BUY. BupycHsbie 3a0o0seBaHust 1 MPOGUIAKTUKA UX
pacnpoctpanenusi. CITIN ] u mepsl ero nmpopuiIakTUKH.

Hemoncmpayua. Cxema CTpO€HHs BUpPYca.

MNPEAMETHBIE PE3YJBbTATBI OB YYEHUSA

Y4yammuecsi J0J5KHbI 3HATH:

- OCOOEHHOCTH CTPOEHHUS BUPYCOB;

- MHOTroo0pa3nue BUPYCOB;

- BUPYCHBIE OOJIE3HU >KUBOTHBIX U YEJIOBEKA;

- MephbI MPOPUITaKTUKU BUPYCHBIX 3a00J1€BaHUN )KUBOTHBIX U Y€JIOBEKA.
Yyammecsi 10J15KHbI yMeTh:

- XapaKTepU30BaTh CHOCOOBI IPOHUKHOBEHUSI BUPYCOB B KJIETKY;

e OIIUCHIBATH >KU3HEHHBIN ukia BI1Y.
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Ocnoensie nonamus. Bupyc. bakrepuodar. Kancua. JlomonmHuTenbHast
o0oouKa.

METAINIPEAMETHBIE PE3YJIbTATbBI OBYUYEHUSA
Yyamuecs J10/5KHbI yMeTh:

- COCTaBJISITh CXEMBbI U TAOJIUIIBI JUISI HHTETPAIlUHU TTOJTYYCHHBIX 3HAHUM;

- 060011aTh MHPOPMALHUIO U A€IaTh BEIBOJIBI;

- padoTaTh C JOMOJHUTEIFHBIMH UCTOYHUKAMHU WH(OpPMAIIH;

- CaMOCTOSITEIIbHO COCTaBJISITh CXEMBI ITPOIIECCOB U CBSI3HBIN pacckas Mo
HUM;

- paboTaTh ¢ MUKPOCKONIOM M M3TrOTaBIIMBATH IIPOCTSHIITUE TIpeTiapaThl AJIsT

MHUKPOCKOIIUYECKOTO UCCIIEIOBAHUS.

Mesicnpeomemnvie cea3u

Heopzanuueckas xumus. Xumudeckue cBsizu. CTpoeHHE BeElleCTBA.

Opzanuueckas xumus. IIpyHIMIIBL OpraHu3alud OPraHUYECKUX COCAUHEHUN.
YriaeBoabl, IMOUbI, )KUPHI, OSIIKH, HYKJI€EUHOBBIE KUCJIOTHI.

Dusurka. CBOUCTBA ) KUIAKOCTEH, TETIOBBIE SIBJICHUA. 3AKOHBI TEPMOIUHAMHUKH
U ONTHKHU.

Paznen 3 Opranusm (65 1)

Tema 3.1 OPTAHU3M —EJIMHOENEJOE.MHOI'OOBPA3SUE OPTAHU3MOB (2 4)

PaznooOpa3zue opranu3mMoB (O JHOKJIETOUYHBIC © MHOTOKJICTOYHBIC OPTaHU3MBI).
MHOTrOKJIETOYHBIN OpraHu3M KaK JUCKpPETHAasl cucTemMa (TKaH!, OpraHbl).
KononmnanwsHble opranu3mel. [IpuMepbl OMHOKIECTOYHBIX OPTraHU3MOB, OTHOCSIIIIUXCS K
pa3HI)IM HapCTBaM. OpFaHOI/II[I)I CIICIIUAJIBHOI'O HA3HAYCHU A Yy OJHOKJICTOYHBIX
opraHu3MoB. [IpuMepbl KOJTOHHAIBHBIX OPraHUu3MOB. TKaHU PaCTCHUMN U )KUBOTHBIX.

Jemoncmpayusn. [Ipumepbl OMHOKIETOYHBIX U MHOTOKJICTOUYHBIX OPTraHU3MOB.

INPEIMETHBIE PE3YJIbTATBI OBYUEHUSA

Yyamuecs A0JKHbI 3HATH:

- onpelieJICeHue OpraHn3Ma;

- MHOT000Opa3nue OpraHnu3MoB (OJHOKJIETOYHbIC, KOJIOHHAIb- HBIE,
MHOTI'OKJIECTOUYHBIE);

- KJaccuUKaAIMIO TKaHEH paCTEHUM U )KUBOTHBIX.

Yyamuecs 105KHbI yMeTh:

- pa3nuyaThk OJHOKJIETOYHbIE, KOJIOHHAJIBHBIE U MHOTOKJIETOYHBIE
OpPraHU3MBI.

Ocnoenvie nonsamusn. OpranuszM. OJTHOKJIETOUYHBIN Oprainu3mM. MHOTOKJIETOUYHBIN
opranusm. Tkanb. Opras.

Tema 3.2 OBMEH BEIECTB U NPEBPALIEHUE YSHEPTUU. SHEPTETUYECKHWI OBMEH (4
4)

OOMeH BelIecTB U NpeBpallleHue sHepruu B kieTke. [Inactuueckuii u
sHepreTudeckuii oomeH. AT® kak yHUBEpPCAIbHBIM UCTOYHUK YHEPTHH.
Maxkpoaprudeckmue CBsi3u. DTanbl SJHEPreTHYEeCKOro 0OMeHa, pacileruieHUEe TITIOKO3BI.
dochopunupoBanue. OcobeHHOCTH MeTabonu3Ma y 6akrepuii u rpuooB. bpoxkenue u
€r0 pa3HOBUIHOCTH.

Hemoncmpayua. Cxema oOMeEHa BEIIECTB.

IMPEJAMETHBIE PE3YJIbTATBI OBYUEHUA

Yyamuecst 10J5KHbI 3HATh:
3Tanbl 0OMeHa BEIIECTB;

BHUJIBI OPO>KECHUS;

OCHOBHO€ YHEPIreTUYECKOE YPAaBHEHHUE;

3TAIlbl YHEPIreTUUYECKOTO OOMEHa;

MECTO MPOTEKaHUSI DTAIIOB YHEPTETUUECKOTr0 OOMEHa.
Yyamuecsi 10JIKHbI YMeTh:
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- ONUCHIBATHh OOMEH BEIIECTB U MPEBpAIICHUE YHEPTHUH B KIIETKE;

- OTJIINYATh TJIUKOJIU3 U OPOKEHUE;

- OPUBOAUTH MO3TAMHO IIPOILECC YHEPTETUYECKOTr0 OOMEHa.

Ocnoenvie nonsamusn. O6MeH BeuiecTB. Metaboau3M. DHepreTUYeCKUuii OOMEH.
ITnactuueckuiit oomeH. AT®D. ['mukonus. bpoxxenue. KiietouHnoe npixanue.
OkucnurenbHoe pochopuupoBanue.

Tema 3.3 IIACTHUECKH OBMEH. ®OTOCHUHTE3 (4 4)

Twunber mutasausi. ABTOTpodbI 1 reTepoTpodnl. DoTocunTe3. Da3wl poToCHUHTE3A.
OxkucnurensHoe pochopunupoBanue. DorocucteMbl. POTOIIN3 BOJIBI. DIEKTPOHHO-
TpaHcniopTHas cuctema. [lepenocunku Bogoposaa. OcoO0eHHOCTH 0OMeHa BEUIECTB y
pacTeHui, >)KUBOTHBIX U T'PUOOB.

Hemoncmpayusa. Cxema GoToCUHTE3A.

HPEAMETHBIE PE3YJIbTATBI OBYUEHUA

Yyammecs D0JIKHBI 3HATH:

- HPUMEPSHI IIJIACTUUECKOI0 OOMEHA,;

- aTanbl GOTOCHHTE3a U €r0 POJIb B IIPUPOJIC;

- MECTO TPOTESKaHUS B KJIETKE CBETOBOU U TEMHOBOMU (a3 (OTOCUHTE3A;

- MPOIECChI, TPOUCXOSAIINE BO BPEeMsi CBETOBOI U TEMHOBOM (a3
(porocunTe3sa.

Yuaniuecsi 10KHbI YMeTh:

L 3 OITNChIBATH O6MCH BCIICCTB U IMPCBPAICHUC SHCPIrUHU B KJICT KC;

- MPUBOJHUTH NOJAPOOHYIO CXEeMYy IPOIecCOB (POTOCUHTE3a 1 OMOCHHTE3a

Oenka.
Ocnoenvie nonsamus. ABTotrpodsl. I'ereporpodnl. DoTocunres. CBeToBas (da3za.

TemuoBas da3za. OxkucnurenbHOe GochopusimpoBanue. [ 'panbl. Tunakouasl. HA JD.
dotonus. Dorto- cucrema. X1opopuILI.

Tema 3.4 JEJIEHUE KJIIETKHW. MUTO3 (3 4)

JKn3HEHHBIN UK KJIETKHU U €ro IPOAOJKUTEIBHOCTD. Jlenenne kinetok. Kinerku
B MHOI'OKJIETOUHOM opranusMme. IlonsaTue o nuddepeHupoBke KIETOK
MHOTOKJIETOUHOT'O Opranu3Ma. Murotnuyeckuii nuki: uarepdasa, peayruinkanus JJHK;
MUTO3, (pa3bl MUTOTUYECKOI'O AEICHUS U ITpeoOpa3oBaHUsI XPOMOCOM; OMOJIOrMYE€CKUM
CMBICJI ¥ 3HAYE€HHE MUTO3a (Oecroyioe pa3MHOXKEHHE, POCT, BOCIIOJIHEHUE KIIETOYHBIX
NOoTePh B (PU3NOJIOTHUYECKUX U MTATOJOTHUECKUX YCIOBUAX). [IpoomKuTensHOCTh
MHUTO3a. DTambl COUPAIA3ALUN XPOMOCOM.

Hemoncmpayusn. DUrypbl MUTOTHYECKOTO JICJICHMS B KJIIETKAX KOPEIIIKA JIyKa I10/]]
MHUKPOCKOIIOM M HaCXEMe.

Jlabopamopubsie u npakmuueckue paoomaot

N3yuenue MmuTo3a B KJIeTKaX KOpellKa JyKa (BUPTyaJlbHO U/ UM HAa TOTOBBIX
npernaparax).

MNPEAMETHBIE PE3YJBbTATBI OB YYEHUSA

Yyamuecs 10/5KHbBI 3HATD:
MHUTOTHYECKHUHN U )KU3HEHHBIN IIUKJI KJIETKH U UX HPOJOJKUTEIIBHOCTS;
IIPOLECCHI, MPOUCXOIAIINE HAa KaXXI0U paze MUTO3A;
BapuaHTbl MUTO3a;
OCOOEHHOCTH MHUTO3a B PACTUTEJIbHBIX U )KUBOTHBIX KJIETKaX;
3Tanbl COUPAIA3ALANA XPOMOCOM;
OMoOJIOTHYECKOE 3HaUE€HHE MUTO3a.
Yuyamuecs 10JIKHbI YMETh:

- OMHCHIBATh CTPOCHUE U (PYHKIIMU XPOMOCOM;

- TlaBaTh ONpeAeJICHNEe KapHuOTHIIa U XapaKTepHU30BaTh €T0;
- ONUCHIBATh MUTO3 I10 (pazam;

[ J

pa3nuyaTth MUTOTHYECKUN (KJICTOYHBIN) UK U >KU3HEHHBIN ITUKIT
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KJIETKH.

Ocnoenvle nonsamusn. JKU3HEHHBIN TUKJI KJIETKA. XpoMocomsbl. KaprnoTur.
MuTOTHYECKUHM TUKJIT; MUTO3. buonoruueckuii cmeicia muto3sa. [Ipodasza. Meradasza.
Amnadasza. Terodaza. Pennmukanus (penyrnukanust) JJHK. Cniupanuzanust XpoMocoMm.

Tema 3.5 PASMHOKEHUE: BECIIOJIOE U ITIOJIOBOE (4 1)

CymHocTth U opMbI pPa3MHOXKEHUsI OpraHu3MoOB. becrnionoe pa3MHOXEHUE
pacTeHU U )KMBOTHBIX. Busipl 6ecnioyioro pa3mMHoxeHus1. BapuaHTbl BEreTaTUBHOTO
pa3sMHOXXeHUs. BereratuBHble opranbl pactenuii. /Jlenenne. CriopooOpa3oBaHHE.
IloukoBanue. ®parmenranus. [1o10BOE pa3MHOXKEHHUE )KUBOT- HBIX U PACTECHUN;
ramMeThl, DO0J0BOM npouecc. buojornyeckoe 3HaueHue MOJIOBOTO PA3MHOXKEHMUSI.

Hemoncmpauyus. CXeMbl, HILTIOCTPUPYIOMIUE CIIOCOOBI BETETATUBHOTO
pPa3MHOKEHUSI PACTEHUIT; MUKPOIIperapaTthl SHIEeKJIeTOK; ¢oTorpadguu, oTpaxaromnimue
pa3HooOpas3ue MOTOMCTBa Y OJIHOM Hapbl pOAUTEIICH.

HPEAMETHBIE PE3YJIbTATBI OBYUEHUA

Yyamuecsi 10JKHbI 3HATH:

- (opMBI 1 pacIpOCTPaHEHHOCTH OECITOJIOTO PA3MHOXKEHUS;

- OCOOEHHOCTH OECIIOJIOr0 Pa3MHOKCHUS PACTCHUHN U )KUBOTHBIX

- CYLIHOCTh MOJIOBOTO Pa3MHOXKEHHUS U €r0 OUOJIOTHYecKOoe 3HaUCHHUE.

Yyammuecsi 10JKHbI YMeTh:

- XapaKTepu30BaTh OMOJIOTHUECKOE 3HAaUEHHEe OeCIOIoro
Pa3MHOXXEHUSI;

- paznuydaTth GOpPMBI OECIIOIOTO PAa3MHOXCHUSI;

- pa3jinyaTh CHOpy KakK CHEeUMATIU3UPOBAHHYIO KIIETKY, IPEJHA3HAYECHHYIO
J1s1 OECIIOJIOTO Pa3MHOXKEHHUSI, U CIIOPY OaKTepuid;

- OOBSCHATH MPEUMYIIECTBO MOJIOBOTO PA3MHOKCHHS.

Ocnoenvie nonamusa. PazmHoxenue. becnonoe pasmuoxxenue. ITonosoe
pasMHoOkeHue. BereraruBHoe pasmHokeHue. /leaenne. Cnopoo6pazoBanue. Cropa.
Perenepanusa. Knon. Cnopanruu. BereratuBabie opraibl. OJHOJOMHBIE U 1By JIOMHBIE
pactenus. [lonoBoi numMopdpusm.

Tema 3.6 OBPASOBAHUE IOJIOBBIX KJIETOK. MEMO3 (4 u)

Meiio3 u ero oTnuuMusa OT MUTO3a. buonornueckoe 3HadeHHUe Meliosa.
Ocob6ennoctu npoda3ssl |I. 'ameTorenes. Drarbl 0Opa30BaHUs MOJIOBBIX KJIETOK:
pa3MHOKEHHUE, POCT, co3peBaHue (Melo3) u GOpMHUPOBAHUE MOJTOBBIX KIETOK.
OcobeHHOCTH cliepMaTOreHe3a U oBoreHesa. 3HaueHue ramerorenesa. [laprenorenes
KaK BapHUaHT IOJIOBOI'O PA3MHOKEHHUSI.

IHNPEAMETHBIE PE3YJIbTATHBI OBYUEHUA

Yyammuecs 101KHBI 3HATH:

- CYIIHOCTbh MEH03a U €ro OHUOJIOrN4eCKOe 3HAYECHHUE;

- MIPOLECC TAMETOI€HE3a U €r0 DTAIIbI.

Yyamuecsi 10JKHbI YMeTh:

- XapaKTepU30BaTh OMOJIOTHYECKOE 3HAaYCHHE MOJIOBOT'O Pa3MHOXKEHHUS;

- OOBSICHATH IpoliecCc Melo3a U XapaKTepHU30BaTh €ro dTAallbl;

- OMHCHIBATh NPOIIECC FraMETOr€He3a U BBIIEISITh OCOOCHHOCTHU
cIepMaToOreHe3a U OBOIr€Hes3a;

- paznnyaTthk CliepMaTO30UAbl U CHEPMHUH;

- BBIJEJSITH OCOOEHHOCTH MPOTEKAHUS FaMETOTeHe3a Yy pacCTeHUN U
JKUBOTHBIX;

L J onpecacIsAThG POJIb MeHo3a B JKU3HEHHBIX OUKJIaxX pasjiIndHbIX OPTraHU3MOB.

Ocnoenvie nonamus. Metio3. busanentsl. Terpanpsl. Kpoccunrosep. I'ameTsl.
Snnexnerka. Cnepmaro3zoua. Cnepmuii. ['amerorenes. Criepmarorernes. OBoreHes.
Cranus pasmHoxxeHusi. Ctaausa pocra. Ctaaus co3peBanusa. Ctaaust GOpMHUPOBAHUS.
PaznensHononbie opranu3mel. ['epmadpoautel. [Taprenorenes.
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Tema 3.7 OIIJVIOJOTBOPEHME (2 u4)

OIuU10IOTBOPEHUE U €r0 CYITHOCTh. BUOJIOTNYEeCKUil CMBICIT OTLIOIOTBOPEHMSI.
BapuanTsl omsioioTBopeHus (Hapy»KHOE, BHyTPEHHEE, NEPEKPECTHOE,
CaMOOILIOJOTBOPEHHUE, €CTECTBEHHOE U UICKYCCTBEHHOE). OCOOEHHOCTH
OIUIOJOTBOPEHUSA y PACTCHUM. /IBOMHOE OIIOJOTBOPEHUE Y IIOKPBITOCEMEHHBIX.
HMckyCcCTBEHHOE OIUJIOIOTBOPEHHUE Y YEJIOBEKA M MIPUHITUITHI JICUYCHUsI OSCIUIO USI.

NPEIMETHBIE PE3YJIbTATHBI OBYUEHUS

Yyammecs D0JIKHBI 3HATH:

- CYIIHOCTH OIJIOAOTBOPEHUS U €TI0 pa3HOBUIHOCTH;

- IIPUYUHBI HOSBJICHUS PA3JIMYHbIX TUIIOB OIJIOJOTBOPEHMUS;

- MoYeMy OIUIOAOTBOPEHHUE ITPOUCXOAUT IMIPEUMYIIIECTBEHHO BHYTPH BUA;

I CyTh ABOMHOIO
OIUTIOJIOTBOPEHUSI.

Yyammecs 10J5KHBI yMeTh:

- O0OBSCHATH NPOIIECC OTUIOAOTBOPEHHS U OOpa30BaHUsI 3UTOTHI;

- OINHCHIBATh MPOLECC OMJIOAOTBOPEHUS Y IPEACTaBUTENICH pa3HBIX

CHUCTEMATHYECKUX Ipynn (OTAEJIOB PACTEHUN U TUITOB KUBOTHBIX).

Ocnognuvte nonamusn. OIIIOO0TBOPEHHUE: HAPYKHOE, BHyTpeHHee. OceMeHEHHUeE.
3urora. JBoiiHOe orutosoTBOpeHne. MckyccTBEHHOE OII0IOTBOPEHUE.
DKCTpakoOpoOpaabHOE OIJIOJOTBOPECHUE.

Tema 3.8 UTHAUBUAYAJIbBHOE PA3BUTHUE OPTAHU3MOB (6 4)

DOMOpUOHAIBHBIN TIepro1 pa3BuTHsi. OCHOBHBIE 3aKOHOMEPHOCTHU APOOJICHUS;
oOpa3oBaHHE OJTHOCIOMHOTIO 3apoiblilia — OyacTybl. 'acTpysisiys; 3aKOHOMEPHOCTH
00pa30BaHUs IBYXCIOWHOTO 3apoAbliia — TracTpyibl. [lepBUYHBIN OpraHoreHes u
nanbHelas nuddepeHIupoBKa TKaHel, OpraHoB U cucteM. B3aumoneiictBue Tpex
3apOJIBIIIEBBIX JUCTKOB. OqHOsHIIEBBIC (MOHO3UTOTHBIC) OJTU3HEIBI.
I[TocTaoMOpuoHanbHbIN 1TIEpUO pa3BUTHI. POPMBI HOCTIMOPUOHAIBHOTO IIEpHOAa
pa3Butusi. Henpsimoe pa3BuTHE; MOJHBIN U HETIOJIHBIH MeTaMOopdo3. bruosornyueckuii
CMBICJI pa3BuUTHs ¢ MeTtamopdo3zom. [Ipsmoe pazButue. CtapeHue.

Hemoncmpayusa. Tabauupl, WJTIOCTPUPYIOIINE TPOLIECCHl PAHHUX 3TAIloB
SMOPHUOHAJILHOTO PAa3BUTH U MeTaMop(d03a Yy YIEHUCTOHOTHUX, TIO3BOHOYHBIX
(’KE€CTKOKPBUIBIX U YEITYyEKPBhUIbIX, aM(pUOUil); cxeMbl IpeoOpa30BaHUs OPraHOB U
TKaHel B Ipoliecce OHTO- U (PUJIOreHe3a.

MNPEAMETHBIE PE3YJBbTATHBI OB YYEHUSA

Yyammuecsi 10J5KHbI 3HATH:
onpeJieJICHUE MOHATUSI «KOHTOT€HE3»;

HNEPUOAN3ALINI0 HHANBUYAJIBHOTO Pa3BUTHSI;

3TaIbl SMOPHUOHAIBHOI'O Pa3BUTHS;

MCTOYHUKH PA3BUTUsI OPraHOB B IIPOILIECCE OHTOICHE3A;
(popMBI TOCTAIMOPUOHAJIBHOTO PA3BUTHSI;

OCOOEHHOCTH NPsIMOTO pa3BUTHUS;

0COOEHHOCTH BHYTPUYTPOOHOI O pa3BUTHS;

OCHOBHOI OMOT€HETUYECKUM 3aKOH.

Yuyamuecs 10JIKHbI YMETh:

- OMHUCHIBATh MPOILIECCHI, IPOUCXOISIINE ITPU APOOJICHUH, TaCTPYISILIUA U
OpPTraHOTE€HE3E;

- XapaKTepU30BaTh (POPMBI MOCTIMOPHUOHAJIBHOTO Pa3BUTHS;

- pa3nuyaTh NOJIHBIA U HEMTOJIHBIA MeTaMop(do3;

- packpbIBaTh OMOJIOTMUYECKHUN CMBICH PA3BUTHS C MeTaMOpP(O30M;

- XapakTepHU30BaTh ITAIllbl OHTOT€HE3A.

Ocnoenvie nonamusn. Ourorenes. Tunsl oHTOoreHesa. OmoOpuoresnes. Ipobienue
(6nactynsuus). Mopyna. Iactpynsuus. Hevipyna n neiipynsuus. JAuddepenuuponka
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kiIeTok. Opranorenes. Mertamopdo3. MoHo3urotHbele O0au3Herbl. [Inanenra.
DOMOpuoOHaNIBbHBIN iepuoa pa3Butus. [loctamMmOpuoHanbHbI epuoa pa3Butus. Poct:
OrpaHUYECHHBIA 1 HEOTPAHUYECHHBIN.

Tema 3.9 OHTOI'EHE3 YEJIOBEKA. PEITPOAYKTUBHOE 3I0POBBE (4 u)

Ocob6eHHOCTH YMOPUOHAIILHOTO Pa3BUTHs dyesioBeKa. [Iporiecchl, mpoucxoasime
Ha paHHHX dTanax 3mMopuoreHesa (hopMupoBaHrue MOPYJIbI U O01acTyJibl). [lepBbIii aTan
¢ GEepeHIIMPOBKH KIJIETOK 3apoibia. [Ipearutoaaplii U N0 HBIA TTIEPUO/IBI.
dopMmupoBaHUE 3apOJIBIIIEBHIX (BPEMEHHBIX, MIPOBU30PHBIX) OpraHoB. Poxienue.
ITocToMOpHOHAaNBHBIN TTIEPUOJT PA3BUTHSI: JOPEIIPOTYKTUBHBIN, PENPOTyKTUBHBIN
nepuoJipl, crapenue u cMepth). [lonoBoe cozpeBanune. Kpurnueckre nepuoasl
OHTOreHe3a. BinsaHne HUKOTHHA, aJIKOT0JIA U HAPKOTUKOB HA pa3BUTHUE 3apo/blIllia U
PENPOAYKTUBHOE 310POBhE YEJIOBEKA. MeXaHU3MBbl CTapeHUSI.

Hemoncmpauusn. Tabaunpl, WUTIOCTPUPYIOIIHE MPOIESCCHI pAHHUX ITAroB
SMOPHOHAJILHOTO Pa3BUTHUS YEJIOBEKA.

INPEJAMETHBIE PE3YJIbTATBI OBYUEHUSA

Yyammecs D0JIKHBI 3HATH:
OCOOEHHOCTH OHTOT'€HE3a UEJIOBEKA;
NEepUOIN3alIuI0 NHAUBUYAJIbHOT'O Pa3BUTHS YEJIOBEKA;
ATanbl SMOPHUOHATIBHOTO PAa3BUTHS YEJIOBEKA;
crielualibHbIe (BpEMEHHbIEC, IPOBU30PHBIC) OPTraHbI;
OCOOEHHOCTH U IEPUOAU3AIUIO TTOCTIMOPHUOHATBHOTO Pa3BUTHS YEIOBEKA;
MEXaHWU3MbI CTAPEHUSI OpraHu3Ma.
Yyamuecs 10/5KHbI YyMeETh:

- OIMHUCHIBATh MPOIIECCHI, IIPOUCXOISIINE IIPU JAPOOJICHUH, TaCTPYJISIIHUA U
OpraHOTIeHE3€ YEJIOBEKA;

- pa3au4yaTh 3apOJBIHICBBIN U TIOIHBIN, SMOPUOHAIIBHBIN U
MOCTAMOPHOHAIBHBIN ATAMbI;

- XapaKTEepHU30BaTh MMOCTAIMOPHUOHAIILHOE Pa3BUTHE YEJIOBEKA I10 dTaram 1
KPUTHYECKHE ITEPUOIbI OHTOT'CHE3a;

- XapakKTepHu30BaTh (paKTOPhI PUCKA IIPH PA3BUTHH 3apObliia (BIUSTHUC

aJIKOTOJIs1, HUKOTHHA, BUPYCHBIX 3a00JIeBaHU MaTepH).
Ocnoenvie nonamusn. Mopyna. binacryna. 'actpyna. Helipyna. CriennanbHble
oprassl. /JlopenpoaykTtuBHbii nepuon. Penponykrusnbiii nepuon. Ilepuoa crapenus.

Tema 3.10 TEHETUKA — HAYKA O 3AKOHOMEPHOCTAX HACJAEACTBEHHOCTU U
W3MEHYMBOCTH. I' MEHJAEJIb — OCHOBOITIOJIO’KHUK 'EHETHKH (2 4)

Hctopus paszButus renetuku. Otkpeitue I'. MenaeneMm 3akoHOMEpHOCTEN
Hacjen0BaHus Npu3HakoB. OCHOBHBIE MMOHSATHS T€HETUKH (T€H, JIOKYC, TOMOJIOTHYHbIE
XPOMOCOMBI, TOMO3UI'0Ta, FT€TEPO3UT0Ta, JIOMUHAHTHOCTD, PELIECCUBHOCTb, T€HOTHII,
(penotum). 'néputonorunyeckuii MeToq U3yUeHHUs! HAcJIeACTBEHHOCTH. MeTOo bl
T€HETUKU. 3HaUCHUE I'€HETHKU.

Hemoncmpayusa. PonocioBHbIE BBIIAOUINXCS IIPEACTABUTEIIEN KYIbTYPHI.
XpOMOCOMHBIE aHOMAJIUHN YEJIOBEKAa U UX (PEHOTUIIMYECKUE MPOSIBIICHUS.

IMPEJAMETHBIE PE3YJIbTATBI ObYYEHUA

Yyamuecst 10J5KHbI 3HATh:

- OIIpEeAEJICHUE T€HETUKH KaK HAyKU;

- OCHOBHBIE T€HETHUYECKHUE MOHSITHS: «KT€H», «aJUICNIb», «IOMHUHAHTHBIN
MPU3HAK», «PELIECCUBHBIN MPU3HAK», «(PEHOTUID, KTEHOTHUID, KTOMO3UTOTa,
«TEeTEePO3UTOTA;

- CYIIHOCTh THOPHUIOIOTHYECKOTO METOJa U3YUYCHHUSI HACIICICTBEHHOCTH;

o METObI TEHETHUKH (TeHEaJTOTHUYECKUM, OJTM3HEIOBBIN, OMOXUMHUYECCKUH,
MUTOTCHETUYCCKHUU, TTIOMYJISIIIUOHHO-CTaTUCTUICCKUN);

- 0COOEHHOCTH TOpPOXa, KOTOPHIE MMO3BOIUIN MEHIEITIO BhISBUTH
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CTaTUCTUYECKHE 3aKOHOMEPHOCTH HACJICAOBAaHUS MMPU3HAKOB (ObICTpOE pa3MHOXKEHHUE,
CIIOCOOHOCTH K CAMOONBIUICHUIO U MOJIYYSHUIO YUCTHIX JIMHUU, HATTHYIHUE SIPKO
BBIPAKEHHBIX aJIbT€PHATUBHBIX IPU3HAKOB).

Yyamuecsi 10J5KHbI yMeTh:

- HCIOJIB30BaTh N'EHETUYECKYIO CUMBOJIMKY IIPU COCTABJIEHUU CXEM
CKpEIIUBaHUS;

- 3alIMChIBaTh T€HOTUIIBI OPIaHU3MOB U BBIIIUCHIBATh UX IaMEThI;

- pa3inyaTh rOMO- U T€TEPO3UTOTHBIE OPTaHU3MBI.

Ocnoensvte nonamus. Hacnencrsennocts. M3mMenuuBocTth. ['eH. ['enoTwur.
denotun. Amsenb. JloMuHaHTHBIN pu3HaK. PeneccuBHbIN npusHak. [ ubpun.
AnbTepHaTUBHBIN Npu3HaK. ['omo3urora. I'erepo3urora.

Tema 3.11 3AKOHOMEPHOCTH HACJIEAOBAHUA. MOHOT'UBPUIHOE CKPEILINUBAHUE (4
1)

MounoruOpuaHoe ckpenupanue. JJoMuHaHTHBIC U pEeLIECCUBHbBIC MTPU3HAKU.
AJsenu U ajuiesibHbIE T€Hbl. | OMO3UTOTHI U TeTepo3uroTsl. IlepBrlii 3aKkoH Mennenss —
3aKOH €JIMHO0Opa3usi ruOpUI0OB NEPBOTr0 NOKOJIEHUs (MpaBUiIo JoMUHUpoBaHusi). He-
NOJIHOE JOMHUHUPOBAHUE UJIU MIPOMEXKYTOUYHOE HacieJoBaHue. Bropoi 3akoH MeHaens
— 3aKOH pacuierieHus. 3aKoH (TUII0Te3a) YUCTOTHI raMeT. L{uTomornueckrue OCHOBBI
MOHOTHOPHUTHOTO CKPEIIUBAHHUS.

Hemoncmpayun. CxeMbl CKpEIIMBaHUsI, WUIIOCTpUpYroKe onbIThl I'. Mennens
0 MOHOTMOPUJHOMY CKPEILIUBAaHUIO.

Jlabopamopuvie u npakmuueckue padomul

Pemrenue 3aau Ha MOHOTHOPUIHOE CKPEIIMBAHUE.

HPEAMETHBIE PE3YJIbTATBI OBYUEHUA

Yyamuecs J10J5KHbI 3HATH:

- HepBBIN U BTOPOH 3aKOHBI MeHaens;

- 3aKOH YHMCTOTHI TaMET;

- MUTOJIOTUYECKHE OCHOBBI MOHOTHOPHUIHOTO

CKpelIMBaHUs.

Yuamuecs T10JKHbI YMETh:

- J1aBaTh OIMpPEEJIEHUE TOMO3UTOT U €TEPO3UTOT;

- COCTAaBJISITh CXEMbl MOHOTHOPUIHOTO CKPEIIUBAHUS IPU MTOJTHOM U
HETIOJTHOM JOMUHUPOBAHUH;

- pa3nuyaTh pacuieruieHue 1Mo (eHOTUITY U T€HOTHUITY;

- pemaTrh reHeTUYEeCKUe 3aJa4yl Ha MOHOTHOPUJHOE CKpELIMBaHUE.

Ocnoenvie nonamus. JJOMUHaHTHBIN NPU3HAK, PELIECCUBHBIN MPU3HaK. AJLIEIb,
ajieJIbHbIE T'eHbl. 3aKOH €AUHO00pa3usi THOPUI0B NEPBOrO MOKOJIEHUs. 3aKOH
pacuieruieHusi. 3aKOH YUCTOTHI raMeT. | OMO3UTOTHBIE U F€TE€PO3UTOTHBIE OPTraHU3MBbl.

Tema 3.12 3AKOHOMEPHOCTH HACJIELOBAHUA. AUMTUBPUTHOE CKPELIUBAHMUE (4 4)

Jurnopuanoe ckpeuBanue. TpeTtuit 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJeqOBaHUs NPU3HAKOB. AHaNU3Mpyrollee ckpemmupanue. [lonurudpugnoe
CKpEIIUBaHHUE.

Hemoncmpayua. CxeMbl CKpEIIMBaHMsI, HIUTIOCTpUpYomue onbITel I'. MeHnnemns
0 JUTUOPHUAHOMY CKPELINBAHHUIO.

Jlabopamopuvie u npakmuueckue padoomaol

Penienue 3agad Ha fUTUOPHUIHOE CKPEIIIUBAHUE.

IMPEJIMETHBIE PE3YJIbTATBI OB YYEHUA

Yyammecs 10JI5KHbI 3HATD:

- TPETUU 3aKOH MeHaers.

Yyamuecsi 10J1KHbI yMeEThb:

- COCTAaBJISITh CXEMBI JTUTHOPUTHOTO CKPELIUBAHUS;
- COCTaBJIATH peuieTky llennera;
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- CUYUTATh KOJIMYECTBO raMeT U BO3MOYKHBIX IOTOMKOB B 3aBUCUMOCTH OT
T€HOTUNA POJIUTEIEH;
- peumaTh reHeTUHYecKUe 3aJa4yi Ha IUTHOPUIHOE CKPEIIUBaHUE.
OcHoéHble noHamus. 3aKOH HE3aBUCUMOI'0 HACJIEIOBAHUS IPU3HAKOB.
Ananusupyrolee ckpemuBanue. Penierka [lennera.

Tema 3.13 XPOMOCOMHASA TEOPUS HACJEACTBEHHOCTH (4 u)

XpoMocoMHasl TEOpHUs HacJIeICTBEHHOCTU. 3akoH Moprana. ['pyrina cuensieHus.
[IpyruuHbl HapyIlIeHUs CleIIeHus reHOB. PaccTosiHue Mexx1y reHaMu U 4acToTa
KpOccUHToBepa. ['eHeTuueckue KapTbl XpoOMOCOM. MOJICKYJIIPHO-T€HETUYECKUE KapThI.

emoncmpayuna. CxemMbl CKpEIIMBaHUsl, WJLTIOCTpUpYIolue onbIThl T. Moprana
U KPOCCHUHTOBED.

Jlabopamopnsie u npaxmuueckue padoomot

Pemenue 3aga4 Ha CLICTUICHHOE HACJIEIOBAHUE ITPU3HAKOB U OMPEACICHUE
pacCTOSIHUSI MEXKly T€HaMH.

HPEAMETHBIE PE3YJIbTATBI OBYUEHUA

Yyammecs D0JIKHBI 3HATH:

- OCHOBHBIE TIOJIOKEHUS XPOMOCOMHON TEOPHUH HACJIEJICTBEHHOCTH;

- 3aKkOH MopraHa;

- OPUYHUHBI HAPYIIEHUS CUETIJICHUSA

- 3aBUCUMOCTbB YaCTOThl KPOCCUHIOBEPA OT PACCTOSIHUS MEXKIY T'€HAMU.

Yuamuecs A0J2KHbI YMEThb:

- COCTaBJISATh CXEMbI CKPEIIMBAHUs IIPU CLEIJIEHHOM HACJIE€I0OBAHUU
NPU3HAKOB;

- peuiaTh 3aJlayyi Ha CHEIJIEHHOE HacJIeJOBaHUE NPU3HAKOB, HaCTOTY
KPOCCHUHIOBEPA U PACCTOSIHUSI MEKAY T€HAMU;

- paccUuThIBaTh PACCTOSTHUE MEXAY '€HAMHU 110 4aCTOTE€ KPOCCUHIOBEpPA U

OMPEeAEIIsITh MPOIEHT KPOCCOBEPHBIX IraMET U IMMOTOMKOB I10 PACCTOSTHHUIO MEXK/TY
Te€HaMMU.

OcHoénble nonamus. XpoOMOCOMHAsl TEOPUSl HACIEACTBEHHOCTH. 3aKOH MopraHa.
Kpoccunrosep. ['pynmna cuennenus. Mopraauna. KpoccoBepHbie raMeTbl 1 OPTaHU3MBI.

Tema 3.14 COBPEMEHHBIE TPEJCTABJIEHUS O TEHE U TEHOME (2 )

I'enom. I'eHoTHIT KaKk cUCcTEMa B3aMMOAEUCTBYIOIIUX I'€eHOB. [ €eHOM uenoBeka.
MexaHn3Mbl aKTUBAIIMM U HOAABJIEHUSI aKTUBHOCTHU reHOB. CTpOEHUsI OonlepoHa.
CTpyKTYpHBIE U PETYJIATOPHBIE T€HBI U YYAaCTKH reHa. [ '€H 2yKapHuoT U IIPOKAPHUOT.
B3aunmMoaelcTBUs ajlIeNIbHBIX U HEAJJIEAbHBIX IeHOB. [IneiioTponus. DKcrpecCuBHOCTD
U TICHETPAHTHOCTb.

Hemoncmpayun. CxeMbl TEHOMOB U T€HOTUNIOB.

Jlabopamopuvie u npaxmuueckue padomel

Pemenue 3aga4y Ha B3aHMOJISUCTBHE alIJICJILHBIX U HealJICIbHBIX T€HOB U
TMEHETPAHTHOCTb.

NPEIMETHBIE PE3YJIBTATHBI OBYUEHUS
VYyamuecs J0JKHBI 3HATH:

- OIIpEeNEIICHUE TOHATUN «I€HOM» U KI€HOTHUID»;

e BUJILI B3aUMOJIEUCTBUS I'€HOB.

Yuyammuecs J0JIKHbBI YMETh:

- pa3nuyaTh HOHSITUSI KTEHOM), KT€HOTHUID», KIT€HO(POHI;

- OIIpENEIIsITh BUABI B3AUMOJACHCTBHUS aJJICJIbHBIX U HEAJUICJIBHBIX I'€HOB;

- OPUBOJIUTH IIPUMEPHI TNIEHOTPOITHOTO NEUCTBUS T€HOB;

- peliarh 3aja4yu Ha B3aMMO/JICHCTBUE aJJICJIbHBIX U HEAJUIEJIbHBIX T€HOB U
NEHETPAHTHOCTb.

Ocnoenote nonamusn. I'en. I'enom. I'enorun. BzanMmoaeicTBrsa T€HOB.
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Tema 3.15 TEHETHUKA I1OJIA (4 4)

XPpOMOCOMHOE ONIpEICIIEHHUE T10J1a. AYyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHBIM 1 TeTeporaMeTHBIN MoJ1. TUMBI onpeienieHus mnoja (mporaMmHoe,
CHUHTaMHOE U snuramMuoe). IIpru3Haku, ClieryIeHHbIE ¢ MOJIOM. 3a00JIeBaHus U Je(PEKTHI,
CIIEIJICHHBIE C MTOJIOBBIMU XPOMOCOMAaMHU.

Hemoncmpayusn. CxeMbl XpOMOCOMHOI'O OIPEJICJIEHU T10J1a.

Jlabopamopuwvie u npaxmuueckue padoomot

Penienne 3aga4 Ha CLIENJIEHHOE € I1OJIOM HACJIEJOBAHHE IPU3HAKOB.

MNPEAMETHBIE PE3YJBbTATBI OB YUYEHUS

Yyammecsi 10/5KHbI 3HATH:

- THUINBI ONIPEACICHUS 11014,

- HpPU3HAKH, CLICIIJIEHHBIE C I10JIOM;

- TOMOI'aMETHBIA U I€TEPOTaMETHBIN MOJI Y PA3JIMYHbIX OPraHU3MOB.

Yyammuecsi 10J5KHbI YMeTh:

- COCTABJISITH CXEMBbI CKPEIIMBAHMSI [IPU HACJIEIOBAaHUU IIPU3HAKOB,
CLIEIVIEHHBIX C I10JIOM;

- pemars 3ajla4y Ha HacJeJOBaHUE IIPU3HAKOB, CLEIUICHHBIX C IOJOBBIMHA
XpOMOCOMaMu;

- NPUBOJAUTH IPUMEPHI 3a00JIeBAaHUH U 1€(PEKTOB, CLHENIJIEHHBIX C ITI0JIOBBIMU
XpOMOCOMaMU;

- OonpelesiTb TOMOIraMETHbBIA U F€TEpOraMEeTHBIN I0JI IO CXeMaM
CKpelIMBaHUS;

- HPUBOJAUTH IPUMEPHI OIIPENEICHUS T10J1a Y Pa3JIUYHbIX OPraHU3MOB.

Ochoenvie nonamus. 11on. I'omoramerHsbli nioi1. I'ereporametHslii oa. [lpusHakuy,
cueruieHHble ¢ nojioM. ['emodunusa. JanbToHU3M.

Tema 3.16 UBMEHYUBOCTD: HACJIEACTBEHHAA U HEHACJIEJACTBEHHAS (4 )

N3MeHYnBOCTE KaK OJHO U3 OCHOBHBIX CBOMCTB KUBBIX OPTaHU3MOB.
HacnencrBennas (reHoTUnu4decKasi, ”HIUBHUyalbHasl, HEONpeJIeIeHHasl).
MyTanuoHHasi ¥ KOMOWMHATHBHAsI U3MEHYUBOCTh. MyTalluu U MyTareHbl.
Henacnencreennas (ornpeneseHHasi, rpynrnoBasi, MOAu(UKaITMOHHAs)
u3MeHuYnBocTh. Monudukanuu. Hopma peaknuun. Kpuast HopmaiabHOTro
pacnpenenenus (kpuBas ['aycca). CtaTucTudeckrue 3aKOHOMEPHOCTH
MO AU (PUKAITMOHHON U3MEHYUBOCTH.

Hemoncmpayusa. Ilpumepsl HacneACTBEHHONW (MyTallMOHHON U KOMOWHATHUBHOM)
U HEHACJEJICTBEHHOM (MOAN(DUKAITMOHHON ) U3MEHUYUBOCTH, MEXaHU3MOB MYyTallUH.

Jlabopamopuvie u npakmuueckue padbomaol

N3yuyenne MoaupuKalmoOHHON U3MEHYUBOCTH Ha NPUMEPE pacTECHUH,
COCTAaBJICHUE BApPUALIMOHHOIO PsiZla U BApUALIMOHHON KPUBOMU.

HNPEAMETHBIE PE3YJIbTATBI OBYUEHUASA

Yyamuecs J10/5KHbBI 3HATD:

- onpeJiesieHue 1 KilacCu(UKaIUio N3MEHUYNBOCTH;

- KJIacCU(PpUKAITUIO HACJIECTBEHHON H3MEHYUBOCTH;

- KJaccuUKaAIMIO MyTalluii IO pa3HbIM NpU3HAKaM;

- OpUMeEPbl MOJAMU(MUKAIIHHA.

Yyammecs A0JKHbI yMeETh:

- pa3nnyaTte BUAbI U3BMEHUYHUBOCTH;

- OLIEHUBATh BO3MOKHBIE TTIOCIEACTBUSI BIIMSIHUSI MyTareHOB Ha OPTaHU3M;
- OLIEHUBATh POJIb BHEIIHEN CpeAbl B PA3BUTUU U NPOSIBICHUU IPU3HAKOB.

Ocnoeénvie nonamus. 13MeHYNBOCTB: HACJIEICTBEHHAsA U HEHACJIC/ICTBEHHAS.
Myrtanuu. Myrtarensl. Moaudukannu. Hopma peaknuu.

Tema3l7TEHETHUKA U 3JOPOBBE YEJIOBEKA (2 4)
I'eneTuka yenoBeka u ee pasaeabl. MeTo bl TEHETUKU YEJI0OBEKA.
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HacnencrBenHbIie 00JI€3HU, TEHHBIE © XPOMOCOMHBIC. AHOMAJIUU Pa3BUTHS.
ComaTthyuecKkue U reHepaTUuBHbIC MyTalluu. [ IpuHIIMIIBEI 310pOBOro 0O6pas3a >KU3HH,
AUArHOCTUKU, MPOPUIIAKTUKH U JICUCHUSI TCHETHYECKUX OoJie3Hell. Menko-
T€HETUYECKOE KOHCYJIbTUPOBAHUE.

Jemoncmpayusn. [Iprumepbl TEeHHBIX 1 XPOMOCOMHBIX OOJIC3HEH YeIoBeKa.

NPEIMETHBIE PE3YJIBTATHBI OBYUEHUS

Yyammecs 10JIKHBLI 3HATH:

- KJIacCU(UKAITUIO MyTallMii U HACJISACTBEHHBIX OOJIC3HEH UeIIOBEKa;

- FeHHBIC U XPOMOCOMHbBIC OOJIC3HU YESJIOBEKA U UX IIPOSBIICHUS;

- OPUHIUAIIBI 3]TOPOBOTO 00pa3a )KU3HU;

- METO/bI JUATHOCTUKH, ITPODUITAKTUKH U JICUCHUsI HACJICICTBECHHBIX
OoJie3Hei.

Yuammuecs 10KHbI YMETh:

- pa3nuyaTh HACJISICTBEHHBIC OOJIC3HH YEIIOBCKA;

- MPUBOIUTH IPUMEPHI TEHHBIX U XPOMOCOMHBIX OOJIC3HEH YEIOBEKA;

- OLICHUBATH (haKTOPhI PUCKA BOSHUKHOBCHHSI HACJICACTBCHHBIX OOJIC3HEH
YeJI0BeKa.

OcHogHble nowsimus. I eHnbie 00JIe3HU. XPOMOCOMHBIE 0oJie3HH. COMaTHYECKHE
MyTaluu. | eHepaTUBHBIC My TaIlHH.

Tema 3.18 CEJEKIIUA: OCHOBHBIE METO/AbI U JOCTHXEHUS (4 1)

Cenexknus. [lopona, copt, mitamm. Metoas! cesiekiuu. LleHTpbl
IPOUCXOXKACHUSI KYJbTYpHBIX pacteHuii. Bkiman H. M. BaBuioBa B pazBurtue
T€HETHUKHU U CEJICKIIHU.

Hemoncmpayun. Kapra 1eHTpOB NPOUCXOKIACHUS KYJIbTYPHBIX PACTEHUU.
M300pakeHust TOpo pa3IMIHBIX JOMAITHUX >KUBOTHBIX U COPTOB KYJIBTYPHBIX
pacTeHui.

NPEJIMETHBIE PE3YJIBTATHBI OBYUEHUS
Yyammuecs 10JIKHbBI 3HATH:

- OMpeaeICHUE CENCKIINU KaK HAYKH U €€ TEOPETUIECCKUE OCHOBBI
(reneruka);

- METOJIbI CEJICKIINH;

- HEHTPBI IPOUCXOXKACHUS

KYJIbTYPHBIX paCTCHHUH

Yuyaniuecst A0JI2KHbI YMeTh:

- OTIWUYaTh APYT OT APYyTa METOIbI CEJICKIINH;

- pa3auyaTh DOHSATHUS «IIOPOJIA», KCOPT», KIITAMM.

Ocnoenwvie nonamusn. Cenexknus. [lopoaa. Copt. llltamm. OTdop. ['mOpuanzanus.
bnuskopoactBeHHoe ckpemuBanue. ['erepos3uc. Yucrtele auHun. [oaurionaus.

Tema 3.19 BUOTEXHOJIOTUA: JOCTHKEHUA U TEPCIIEKTUBDBI PA3BUTHUA (2 1)

buorexnosnorus. I'ennas naxenepus. ['eHeTnuecku MmoaupupoOBaHHbIE
opranus3msl. KitoHupoBanue. DTudeckue acleKTbl OMOTEXHOJIOTHH.

Hemoncmpayusn. CxeMbl KIOHUPOBAHUS U CO3JaHUS TEHETUYECKHU
MOIU(UIMPOBAHHBIX OPTaHU3MOB.

INPEAMETHBIE PE3YJIbTATHBI OBYYEHHUSA

Yyamuecs J0/5KHbBI 3HATH:

- oInpeneseHUe U 3aJla4yi OMOTEXHOJIOTHUH;

- METO/Ibl OMOTEXHOJIOTUH;

- METO/Ibl TEHHOM WHXKCHEPHH,

- STUYECKHUE aCTIEKThl OMOTEXHOJIOTHYECKUX pa3pabOoTOK.

Yuyaumuecs 10JIKHbI YMETh:

- OIICHUBATH dTHUECKHE aCHEeKTHI HEKOTOPHIX OMOTEXHOJIOTHIECKUX
pa3paboToK;
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- MOHUMAaTh HCOOXOIUMOCTHh OMOTEXHOJIOTHYECKUX HUCCIICIOBAHUMN JIJIsI
HOBBITIICHUS YP(PEKTUBHOCTH CEITBCKOXO3SHCTBEHHOTO MPOU3BOJICTBA U CHUKCHUSI
ce6eCTONMMOCTH MPOTYKITHH.

Ocnoenvie nonamusn. buorexuosnorus. ['ennas nnxxenepus. KiitonupoaHue.
bunosTuka.

Mesxncnpeomemnuie ceasu

Heopeanuueckasn xumusi. OXpaHa IpupoOabl OT BO3JICHCTBHS OTXO10B
XUMHYECKHAX MPOU3BOJCTB.

Opeanuueckas xumus. CTpoeHUE U QYHKIIUA OPTaHUYCCKUX MOJICKYJT U UX
MYTareHHOE JCUCTBHUE.

Duszuxa. PeHTTeHOBCKOE U JipyTrHue ni3iydeHus. [lonsaTue o no3e usnydeHust u
OHOJIOTUYESCKOM 3aIluTe.

METAIIPE/METHBIE PE3YJIbTATbBI OBYUYEHUS

Yuamuecs T0JKHbI YMETh:

- paboTraTh ¢ y4eOHHUKOM, COCTABIATh KOHCIIEKT naparpada, cXemsl U
TaOJINUIIbI;

- pa3padaThIBaTh IUIAH-KOHCHEKT TEMBI, UCIIOJIb3Ys PAa3HbIC UCTOYHUKHU
nHpOpMAIIIH;

- TOTOBUTH YCTHBIE COOOIIECHHUS, pedepaThl U IIPE3SHTAIINN HA 3aJaHHYIO
TEMY;

- MOJIb30BaThCs IOMCKOBBIMU cucteMamu lHTepHeTa.
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l1l. TemaTuyeckoe NJIaHWPOBAHUC C YKA3aHUECM KOJMYCCTBA YaCOB, OTBOAMMBIX HaA OCBOCHHUC Ka)KHOfI TCMBI.

N3 Hux (koauvecTBo
Kon | gacoB)

-BO 4acoB
(Bcero)
HaumenoBanue paszeina, TeMbl

Jlaboparop
[IpakTnuec
KonTpos-

-~HBbIC
-KHC
HBIC

10 kmacc (105 yacoB u3 Hux 3 yaca peseps)

I moayroaue 46 u.

[HEN

BBenenue

Pa3pnen 1. buosiorus kak Hayka. MeTroabl Hay4YHOro no3Hanus (6 1)

1.1 KPATKAS UCTOPUS PAZBUTHUA BUOJIOT'MU

Bxo1H0ii KOHTPOJILHBIN TECT

1.2 CYIITHOCTD KU3HU U CBOMCTBA )KHUBOT'O

NN FIN

1.3 YPOBHU OPTAHM3AIINY )KUBOH MATEPHH. METO/bI BUOJIOTI MU

Paznen 2. Knerka (30 4)

2.1 NCTOPHUA N3YYEHUSA KIIETKHU. KIIETOYHAS TEOPUS

2.2 XUMUYECKHH COCTAB KJIETKH

2.3 HEOPTAHMYECKHWE BEHIECTBA KJIETKHN

2.4 OPTAHMYECKHE BEIIECTBA. OBIIASl XAPAKTEPUCTUKA. JIMTTUIbI

2.5 OPTAHMYECKHME BEIIECTBA. YIVIEBOJbI. BEJIKN

2.6 OPTAHMYECKHE BEIIECTBA.HYKJIEMHOBBIE KUCJIOTHI

2.7 JYKAPHOTHYECKAS KJIETKA. HUTOILIA3SMA. OPTAHOMW/1bI

2.8 KIIETOYHOE SJIPO. XPOMOCOMBbI

2.9 TIPOKAPUOTUYECKAS KJIETKA

2.10 PEAJTU3AIIMSA HACJEJACTBEHHOM WH®OPMAIIAH B KJIETKE

NIBRNINR R WRINDN
N

2.11 HEKJIETOYHASA ®OPMA )KHU3HU: BUPYCHI

Pazgea 3. Opranusm (7 4)

N

3.1 OPTAHU3M—EJMHOENEJOE.MHOI'OOBPA3UE OPTAHU3MOB

SN
[EEN

3.2 OBMEH BELIIECTB U TPEBPAIIEHUE DHEPTHMH. SHEPTETUYECKHW OBMEH

[EEY

Hrorosniii Tect 3a | moayroame




3.3 IJIACTUYECKHI OBMEH. POTOCHHTE3

Hroro 3a | moayroaue:

I1 mosyroame 58 u.

Paznen 3. Oprauusm (55 u.)

3.3 IJIACTUYECKHH OBMEH. ®POTOCHHTE3

3.4 AEJIEHUE KJIETKHW. MUTO3

3.5 PASMHOKEHHUE: BECITIOJIOE U ITOJIOBOE

3.6 OBPA3OBAHME IMOJIOBBIX KJIETOK. MEMO3

3.7 OIVIOAOTBOPEHHUE

3.8 UHANBUAYAJIBHOE PASBUTHE OPI'AHU3MOB

3.9 OHTOT'EHE3 YEJIOBEKA. PEITPOAYKTUBHOE 3/10POBbE

3.10 TEHETUKA — HAYKA O 3AKOHOMEPHOCTSAX HACJEACTBEHHOCTH U USMEHYUBOCTH.

I' MEHJEJIb — OCHOBOIIOJIO’)KHUK 'EHETUKH

NN PRWW

3.11 3AKOHOMEPHOCTH HACJIEAOBAHMA. MOHOTMBPUJIHOE CKPEILIMBAHUE

3.12 3AKOHOMEPHOCTH HACJIEAOBAHUSA. TUTUBPUTHOE CKPEILIUBAHUE

3.13 XPOMOCOMHASA TEOPUA HACJEJACTBEHHOCTHU

3.14 COBPEMEHHBIE ITPEACTABJIEHUA O 'EHE U TEHOME

3.15 TEHETHUKA MTOJIA

3.16 NISMEHYUBOCTb: HACJIEACTBEHHAS 1 HEHACJIEJACTBEHHASA

RPINFPINIDNIN

3.17 TEHETHUKA U 3JOPOBBE YEJIOBEKA

Hrorosniii TecT

3.18 CEJIEKIIMSA: OCHOBHBIE METO/IbI U JTOCTU/KEHUA

3.19 BUOTEXHOJIOI'uA: JOCTWXKEHUSA U TIEPCIEKTUBBI PA3BUTHA

Hroro 3a |l nonyroame :

QN WIFRP N WW AR

HToro 3a roa:

102

22




KanennapHo-teMaTuueckoe mJiaHHPOBaHUE

10 kaacc (3 4 B Hegea1o, Beero 105 u) — yruay0/1€éHHBIN YPOBEHb

Ne O6opynoBaHue 1o
ypoka | Jlara Tema Coneprxanue Bupl 1eATenbHOCTH yJYanuxcs «Touke Poctay
BBenenue buosnorus kak Hayka, IIoBTOPAIOT CUCTEMY KHUBBIX
1 U3ydaroliasi >)KUBYIO IPUPOAY U OpPraHHU3MOB, XapaKTEPU3YyIOT
B3aUMOJIEUCTBHS KUBBIX OPTaHU3MOB | LIAPCTBA YKUBOU NPUPOJIbl U HAYKH,
JIPYT C IPYyroM U 0OOBEKTaMH HEKHUBOH | U3yYarollie OTAESIbHbIC HapCTBa,
npupoabl. Cucrema OpraHu4ecKoro ONPEAEIISIIOT NPAKTUYECKOE
mupa. [Ipeamer, 3agauu U MecTo 3Ha4YeHHUEe OMOJIOTHH B
o011eit 6UOJIOTUU B CUCTEME COBPEMEHHOM MUpE
OMOJIOTUYECKUX HAYK
Pa3pnen 1. Buosiorus kak Hayka. MeTroabl Hay4YHOro no3Hanus (6 1)
Kpartkas ucropust HcTtopus pa3BuTHSI OUOJIOTHH. XapakTepu3yroT OUOJIOTHIO
2 pa3BUTHUsI OMOJIOTUU HayuHble TeOpHUN U KOHLEIIIIMU U UX |KakK HayKy, €€ MECTO U POJIb Cpeau
MECTO B COBPEMEHHOM JPYTUX €CTECTBEHHOHAYYHbIX
€CTECTBEHHOHAYYHOU KapTHHE MUpa | AUCHUIUIUH, BBISBISIIOT POJIb
OTIEJIbHBIX YYE€HBIX B Pa3BUTHU
OHOJIOTUH, OTIPEAECIISIIOT dTANbI
pa3BUTHUsL OMOJIOTUM KaK HAyKHU
Bxomnou PemaroT TecToBbI€ 3a/1a4M HA BBISIBICHUE YPOBHS OBJIAACHUS
3 KOHTPOJIBHBINA TECT NMpeAMETHBIMU 3HAaHUSIMU U Y Y /] 3a Kypc OCHOBHOM IIKOJIBI IO OUOJIOTHH.
JleMoHCTpupYIOT IpeIMETHBIE 3HaHUs 3a Kypc «Benenue B o0111y1o
OMOJIOTHIOY
Cucrema Cucrema OMOJIOTHYECKUX HAYK. CucteMaTu3upyIoT pas3/ieiibl
OHUOJIOTUYECKUX HAYK. YyeHble-OHO0JIOTH U UX BKJIaJ B OMOJIOTUH B 3aBUCUMOCTH OT
4 CO3JaHUE€ COBPEMEHHOW HAyUYHOM OOBEKTOB MCCIICIOBAHUS U
KapTUHBI MUPa HCCJIEIyEMBIX MPOSIBJICHUM KU3HU.
MeToabl n3ydeHus OOBEKTHI U METOIbI U3yUCHUS 3HaKOMSITCS C METOJIaMHU JaTtunk
ouosioruu. JIab. padora |OGuosoruu. HO3HAHMUsI YKUBOU IIPUPOIHI, KHcjaopoaa
5

Ne 1 «Mukpockonus
KaK METOJ]

BBIACIAA ITPU DTOM 06H1eHaquHe 41
CIICIINAJIBHBIC MCTO I bI
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OMOJIOTUYECKOTO
HCCIIEJOBAHUS

HUCCIICOOBaHMUs, XapaKTCPHU3YIOT
Ka)KIbI METOJ UCCIICAOBaHUS B
HCTOPHNYICCKOM aCIICKTC

Ku3ub Kkak

JKusHp kak OMOJIOrnyecKuit

OnpenessitoT HOHSITUE

6 OHOJIOTUYECKUM ¢denomen. «OKU3Hb», yUaTCsl OTIIMYATh KUBOE
dernomen. OT HEXXHUBOTO
CgBoiicTBa )KHUBOTO OmnpeneneHus XU3HU, XapakTepu3yrT CBOMCTBA
7 CBOMCTBA )KUBOTO, IIPOSIBJICHUS ’KMBOT'O U OCHOBHBIE IIPOSIBJICHUS
KU3HHU U UX XapaKTEPUCTUKA JKU3HHU.
YpoBHHU CTpyKTypa >KMBOU MaTepuUH, JaroT onpeneneHue ypoBHsIM
8 OpraHu3alnu KUBOU YPOBHEBasi OpraHu3alius >KUBOTO, OpraHu3alU KUBOTO, ONPEACITSIOT
MaTEpHUH. OPOSIBJICHUS >KU3HU, OOBEKTHI U HEpAPXHUI0 YPOBHEN OpraHu3aluu u
METOAbl U3YyUYECHHUS )KUBOTO Ha OPOSIBJICHUS KU3HU HA KAXKIOM
Pa3HBIX YPOBHSAX YPOBHE KaK NpPEeAMET U3YyUECHUS
OHOJIOTHH.
Paznen 2. Kinerka (30 u)
HUcTtopus nzyueHus HcTtopus coznaHus KI€TOUHON 3HAKOMSITCS C UCTOpUEN
KJICTKH. TEOPUU U OTKPBITUS KIICTKH, U3YUYCHUS KJIIETKHU U CO3JITaHUEM
9 METOAbl U3yYEHUS KIJIETKH, CYyTh KJIETOYHOU TEOPHUU.
OCHOBHBIX MOJIOKECHUHU KJIETOYHON
TEOPUH, ABTOPHI KJIIETOUHONU TEOPpUHU
U OTAEJIbHBIX €€ ITOJI0XKeHU . PaboThI
P.I'yka, P. bpoyna, P. Bupxosa, M.
HlInetinena u T. I1IBaHHAa.
Knerounas reopust MecTo KIETOYHOU TEOPUH B XapakTepu3yrOT OCHOBHBIE
COBPEMEHHON €CTECTBEHHOHAYYHOU | IIOJIOYKEHUS KJIETOYHOW TEOPpUH
10 KapTHHE MUpa
XHUMHUYECKHUU COCTAB OJIeMEHTHBIM COCTaB KJIETKU. OrnpennensitoT €IUHCTBO
11 KJICTKHU Knaccudukarims BemecTs KJISTKU MO | 3JIEMEHTHOTO COCTaBa KakK OJHO U3

KJaccaM XMMUYECKHUX COCIUHEHUM,
KOJINYECTBEHHOMY
OPEACTABUTEIILCTBY.

CBOMCTB JKMBOT'0O, pacCOpeaeIsIFOT
XUMHUYECKHUE DJIEMEHTHI 110 I'pyIIiamM
B 3aBUCHMOCTHU OT KOJIMYECTBCHHOI' O
IIPEICTABUTEIBCTBA B OPraHU3ME.
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dyHKIIMOHATHAS POJIb
XUMHUYECKUX DJIIEMEHTOB

Kiaccudukanus Benicts
KJICTKH I10 UX POJIU B

XapakTepu3yrT pPOJb
OTJICIbHBIX 3JIEMEHTOB

12 KJICTKHA JKU3HENESITEIbHOCTU U CTPYKTYPHOU
OpraHu3aluu
Heoprannueckue Pa3znooOpasue XapakTepu3yroT poJibBOoJbI U | JlaTuuk
BellecTBa KJIeTKHU. JIab. | HeopraHm4YecKuX COEeIMHECHUM B MHHEPAJIbHBIX COJIEN B KJIETKE BJIAY)KHOCTH
13 pa6ora Ne 2 KJIETKHM U UX POJIb B IIpoLeccax BO3QyXa
«IInmazmonus u JKU3HEIAESATEIIbHOCTH U
eMJ1a3MOJIN3 B CTPYKTYPHUPOBAaHUHU KUBOTO.
KJIETKaX KOXXHUIIbI Oco0GeHHOCTH BOJBI KAk
ITyKa» XHMHYECKOI'O COEIUHEHUS U €€
3HA4YE€HUE 151 )KU3HU
OOwas Omnpenenenue, kiaccuduKanus, JaroT onipenesieHue u
XapaKkTEepUCTUKA CBOMCTBA U POJIb OPTaHUUYECKUX OPUBOJIAT KJIACCU(DUKAITAFO
14 OpraHUYECKHX BEILECTB | COEAUHEHMUI B ITpOLIecCe OpPraHNYECKHUX BEIICCTB.
JKU3HEIAESATEIbHOCTH U
CTPYKTYPHUPOBAHHOCTH >KHUBOTO.
JIunnaer: ux brnonoruyeckas pois, Kraccudpunupyrort aurmmmabt
CTpOEHHE, KJ1accuUKALHSA U CTPOSHUE O CTPOEHUIO
15 KiaccuduKanus u JIUOUI0B
OuoJIOruyecKas poJib.
XUMHU4YEeCKHe I'mppodunbHble U IIpuBOASAT XMUMHUYECKHE
CBOMCTBA JIMIIUJIOB U ruipodoOHbIe CBOMCTBA JIUMHUIOB OCOOEHHOCTH Y OIPEAEISIOT
16 JITMOUJIOB OMOJIOTUYECKYIO POJIb JIUUIOB
Knaccudpukanms, Knaccudukanus u OnpenesnsroT yriieBoabl Kak
CTpOEHHE, CBOMCTBA U |OHOJIOrUYecKas pojb yrie€BOJIOB. KJIaCC OpraHUYEeCKHX COECIUHEHUH,
OuoJIoru4yecKkas pojib CtpoeHne U XUMHYECKHE CBOMCTBA KJIAaCCU(UIIUPYIOT YTJIE€BObI 110
17 YTJI€BOJIOB YTJIEBOJIOB CTPOEHMUIO, BBISICHSIIOT
OMOJIOTUYECKYIO POJIb YIJII€BOIOB
Knaccudpukanms, Kiaccudwukanms 6e1KoB. XapakTepHu3yroT OEJIKH C
CTpPOEHHE U CtpoeHne U XMMUYECKHE CBOMCTBA XHUMHUYECKOHU U OMOJIOTUYECKOM
XUMHYECKHE CBOMCTBA |OEIKOB TOYEK 3pEHUs
18 OEeJIKOB
DyHKIIUU OEIKOB. Buonornyeckass poisb 6€JIKOB Omnpenensitor JaTtunk
JIab6. pabora Ne 3 OMOJIOTUYECKYIO POJIb OEJIKOB. OTITHUYECKOU
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«OnbIThI IO IJIOTHOCTH
OIIPEIETICHUIO
KaTaJIuTHYECCKOU
19 QKTUBHOCTHU
dbepMEHTOBY
I1p. pabdorta Ne 1 CpaBHeHUE CBOMCTB U POJIb CpaBHHUBAIOT CBOMCTB U pPOJIb
20 «CpaBHUTEJIbHAs OPraHUYECKHUX COCJUHEHUN B KJICTKE | OpPraHUYECKUX COCAUHECHUN B
XapaKTepUCTHUKa KJIETKE
JINIUA0B, YIJIEBOAOB U
OCITKOB»
HyxknenHoBbie HyxienHoBbI€ KNCIIOTHI Kak JaroT onpenenenue
21 KHUCJIOThI KaK HOCUTEIHU | HOCUTEJIU UH(POPMALINH B KJIIETKE U HYKJICUHOBBIM KHCJIOTaM KakK
nHGOPMAIIH. OpraHu3Me B 11eJIOM. brojornyeckmue | XuMU4YECKUM COE€/IMHEHUSIM U
CBOMCTBA HYKJICUHOBBIX KHUCJIOT. HOCHUTEJISIM HACJIE€ACTBEHHONU
nH(pOpMaIu
Crpoenue, Crpoenue u kiaccudukKanus OmnpenensitoT 0COOEHHOCTHU
KJ1accuuKaus u HYKJIEMHOBBIX KHMCJIOT. CTPOEHMSI HYKJI€MHOBBIX KUCJIOT UX
CBOMCTBa Knaccudukanus u 6uosorudeckas KJIacCu(HUKALIUIO U
22 HYKJIECHUHOBBIX KMCJIOT. |poJsb pa3nuuHbix PHK. OMOJIOTUYECKYIO POJIb.
I1p. padoTta Ne 2 Otnnuusa JJHK ot PHK no Haxonsar cxoacrsa u Hatunk pH
«CpaBHUTEIBHASA CTPOECHUIO U OUOJIOTUYECKUM BbIIBISIFOT oTimyus JIHK ot PHK mo
23 xapaktepuctuka JIHK | cBoiicTBam. CTPOEHHUIO U OUOJIOTUYECKUM
u PHK)> CBOMCTBaM.
IIp. pa6oTta Ne 3 Pemenue 3ama4 mo npaBuity Yuyarcs penrath 3ajav Mo
«Pemenue 3anayd no Yapradgda Ha onnpeneseHue npaBuity Yapradda
24

npaBuity Yapradda»

HykJeoTuaHoro cocrtasa /JIHK n
PHK B npouieHTHOM U
KOJMYECTBEHHOM COOTHOIIIEHUH
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DyKapuoTH4YeCcKast
KieTka. O0s3aTeIbHbIC
U HeoOs13aTeIIbHBIE
KOMIIOHEHTBI KJIETKH.

CTpoeHue KJIETKU,
OoTpeeJICHUE U KJIaCCU(PUKAITUS
006s13aTEeTbHBIX KOMIIOHECHTOB
3YKApHUOTUYECKOM KJIETKH.
HeoO6s13aTesibHbIe KOMITOHEHTHI

IIpuBoasT OOIIMI TIIAH
CTPOCHUS YYKAPUOTUUECKOM KIETKHU,
JIaOT OTIPEJICIICHHUE OpTraHOuIaM U1
BKJTIOUCHUSIM, KJIIACCUDUITUPYIOT
OpraHouAbl B 3aBUCUMOCTH OT

25 AYKapHUOTUYECKON KIETKH OCOOEHHOCTEH UX CTPOCHUS U
ONpPEeneIsAOT POJIb KaXKA0TO
OpraHona B KJIETKE
Bupryanphnas na0. JIaGopaTopHBIi IPAKTUKYM 110 TeME CoBepIIeHCTBYIOT HaBbIKK PaboThl |  Mukpockorn, Habop
26 padota Ne 4 «Opranouasl | «Knetkay. ¢ JJabopaTopHBIM 000pyIOBaHUEM. YUaTcs | AJis IpenapupoBaHus
KkieTkw». JIab. paborta HIPUMEHSTh METO bl OMOJIOTMUECKUX
Ne 5 «HabGmronenue VICCJIEIOBAHMM IS PEILICHUS
KJIETOK pacTeHUH U NPaKTUYECKUX 3a/1a4
PKMBOTHBIX Ha TOTOBBIX
MUKpOIIpenapaTax.
Jla6. padora Ne 6
«3roroBiienue u
OnHUCcaHUue
MUKpOMIpEnapaToB
KJICTOK PaCTEHUI»
JABymemOpaHHBbIE IIpoucxoxnenue Pacno3naroT oco6eHHOCTH
OpraHoubl KJICTKU JABYXMEMOpaHbIX OPraHOUI0B. JIByME€MOpaHHBIX OPraHOUJIOB O
27 Knaccudukanus 1 mMpoUCX0KJIACHUE |CTPOCHHUIO U QYHKIUSIM. 3HAIOT
MJIACTU . THIIOTE3bI TPOUCXOXKICHUS
JIBYyXMEeMOpaHbIX OpraHOUJIOB
Anpo kneTku OCco0GeHHOCTH CTPOCHHUS U JlaroT onipesiesieHue siaApy Kak
(pyHKLIMOHaNTBPHOE HA3HAUCHUE s1/Ipa. | CIIOCOOY XpaHEHUS
28 HACJEICTBEHHON HHpOpMAaUU 1
XpOMOCOMaM, XapaKTEPU3YIOT
KOMOOHEHTHI s1Ipa U UX QYHKIIUN
29 XpoMOCOMBI Crpoenue u pyHKIIUU PaznuuaroT XpoMOCOMBI IO
XpOMOCOM CTPOEHUIO U (PYyHKIUSIM
[Ip. pabora Ne 4 CpaBHeHME CTpOEHUS 3HaIOT CXOACTBAa U pa3jInyuus
30 «CpaBHEHHE CTPOCHUS JyKapUOTHYECKUX KJIETOK IpuOOB, rpuOHOM, pacTUTEJILHON U

OYKApUOTUYICCKHUX KIICTOK»

paCTCHI/Iﬁ JKHUBOTHBIX

OaKTepHaJIbHOMN KIICTKH.
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MoaeaupyroT 3yKapuoTHYECKUe
KJIETKHU

31 ITpokapuoTunueckas Oco0GeHHOCTH CTPYKTYPHOM JlaroT onnpenenieHue Jatuunk
KyeTka. JIab. pabora Ne | opraHu3anuu U )KU3HEACSITEILHOCTH |[IPOKAPUOTAM U OIIPECIISIIOT AIIEKTPOMPOBOIUMO
7 «3yuyeHue KIeTokK OPOKAPHUOTUYECKON KIICTKH OCOOCHHOCTH UX CTPOCHUS CTH.
OakTepuii Ha TOTOBBIX
MUKpoOIpenaparax»
32 MHuoroobpa3ue u MHoroo0Opazue u pojib Paznuuaror 6akTepun no

pOJIb IIPOKApHOT B
OHOreoIeH03ax

IIPOKaApHuoT B 6I/IOFCOH€HO33X

¢bopme u 3HAUYCHUTIO

I'emeTnueckuii kon u

I'eneTnueckuii Koa U €ro

OnpenessitoT TeHEeTUYECKUM

33 ero CBOMCTBa CBOMCTBa KOJI 1 XapaKTE€pHU3YIOT €ro CBOMCTBa
DTanbl peajan3aius Peanuzanus reHeTH4YECKOM OnuceIBarOT dTanbl
HACJIE€JICTBEHHOM nHOpMaIIUU B KJICTKE U €€ dTabl. peanu3any HacaeICTBEHHOU
34 nH(GOPMALIMU B KJIETKE uH(GOpPMAaLIMHU B KIETKE
MaTtpuuHbIid CUHTE3. XapakTepucTuka JaroT onpenenenue
35 buocunTes Oernka. peayIiuKanuy, TpaHCKPUNIUU U peayIuIuKanuu, TPaHCKPUIILUU,
TPAHCJISIIUU U UX MEXAaHU3M TPAHCISIIUUA
I1p. paGora Ne 5 Pemienue 3asay Ha Yuyarcsa pemarts 3aga4d O
«Pemenue 3as1a4 Ha orpeaesieHue MOJICKYJISIpHOW OMOJIOTHH
OHMoCcHHTE3 OeTKay - JJIMHHBI ¥ MaCChI T€HAa, MaCChI
Oenka;
36

- TIOCJIEJIOBATEJIbHOCTH
aMUHOKHCIIOT B Oeike o JIHK u
PHK;

- YUCJIa HYKJICOTUOB,
KOJIOHOB, TPUILIETOB, aMUHOKHCJIIOT,
T-PHK;

- aMHHOKHCJIOTHOTO COCTaBa
O€JIKOB MOCJIE MyTallui B MOJICKYJIe
JIHK
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Bupycsr — Oco0GeHHOCTH CTPYKTYPHOM XapakTepu3yroT BUPYChI Kak
37 HeKJIeTO4YHasi popma OpraHu3allii U CBOWCTBAa BUPYCOB HEKJICTOYHYIO (pOopMy >KU3HH,
PKHU3HU. KaK HEKJIETOYHON (POPMBI >KHU3HU. OIIPEAEeIITIOT OCOOEHHOCTH
Knaccudwukarmst 1 MHOTOOOpas3ue CTPOCHUS U )KU3HEACITSIIbHOCTH
BUPYCOB. BUPYCOB
JKn3HeHHBIN UK IIpoHuKHOBEHHUE BUpYyCa B Onpenessitor 0COOEeHHOCTHU
BUPYCOB. KJIeTKY. JKU3HEHHBINH IUKJI BUPYCOB. |pPa3MHOXXEHHUSI BUPYCOB;
38 Mepsbl npoPHUIaKTUKNA BUPYCHBIX OIIMCBHIBAIOT KU3HEHHBIN ITUKJIT
oose3neit. [Ipodumakruka CITM/a. BHUpyCca UMMYHO IehUITUTA
qeJI0BEKa.
Pa3zgea 3. Opranusm (65 1)
39 Opranusm — eauHoOe Iyt nepexona ot XapakTepHu3yT OpTraHU3M
1eoe. OIHOKJIETOYHOCTH K KaK OJIMH U3 YPOBHEUN OpraHu3aiuu
MHOTOKJICTOYHOCTH >KUBOTO
Mmuoroo6pazue Muoroo6pa3ue opraHu3MoOB. Knaccudunupyrort
40 OpraHu3MOB OnHOKJIETOYHBIC, KOJIOHHUAJIBHBIE U | OPraHU3MBI 110 KOJIMYECTBY KIJIIETOK U
MHOTOKJICTOUHBIC OPTraHU3MBI. CTETICHU CBSI3U MEKJIY HUMHU
OOMeH BelIecTB U DHepreTuyecKkuii OOMeH Kak XapakTtepu3yroT oOMeH JaTtuunk
MpeBpallleHue SHEPTUH | COBOKYITHOCTh PEaKIMM BEIIIECTB KaK OJTHO U3 CBOMCTB Temneparypsl, pH
41 paclIenIeHUs] CIOMKHBIX YKUBOTO, OTIPEESIOT poiab AT®D B
OpraHUYEeCKUX COeIMHEeHUNH. MecTo |opraHusme,
AHEPreTHYECKOro ooOMeHa B 001IeM
oOMeHe BelIeCTB OpraHu3Ma.
OTarnsl CUHOHUMBI TEPMHUHA OnuceIBalOT ATAIIbI
PHEPreTUYECKOTO SHEPreTUYECKUl OOMeH» SHEPreTUYecKoro ooMeHa,
oOMeHa (kaTa®onmM3M, IUCCUMMIISIIIUSA ). DTaNbl | 3alMChIBalOT OCHOBHOE
SHEPreTUYECKOro OOMeHa U ux SHEPreTUYEeCKOe ypaBHEHUE
XapaKTEepUCTHKA.
CrniuproBoe u OCOOEHHOCTH YHEPTreTUIECKOTO CpaBHHUBAIOT Hatuuku
MOJIOYHOKHUCIIOE obmeHa y OakTepuii, TpuOOB U IHEPreTUIECKyI0 dPHEKTUBHOCTH | KHUCIIOpOJia
43 OpoKeHuEe pacTeHui OECKMCIIOPOTHOTO, KUCIIOPOTHOTO

STAIOB YHEPreTHIECKOro OOMeHa ¢
pa3IuYHBIMU pOpMaMHU OPOKESHUST

I1p. padora Ne 6

Penmienue 3amag Ha

Yuyarcsa pemarts 3aga4d O
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«Perrenue 3ama4d Ha

OIIPCACICHHUC KOJIMYICCTBA MOJICKYJI

MOJICKYJISIpHOW OMOJIOTHUH

44 OnpeAcICHHE rioko3sel 1 AT® B nporecce
KOJIMYECTBA MOJIEKYJI KaTtabou3ma
rroko3bl U ATD B
mpoiiecce Kataborn3Mar
Hrorosslii Tect 3a | Pemaror TecToBbI€ 3a/1a41 HA BbISABIICHUE YPOBHS OBJIAJICHUS
45 MOJIyTOJIhe npeaMeTHbIMU 3HaHusIMHU 1 Y Y /[ 3a | moyroaue. JleMOHCTpUPYIOT
npeaMeTHbIe 3HaHus o TemaM «Kietka» u «QHepreTnyeckuii oOMeH B
OpPraHUu3Me)
ITnactnueckuit ITnacTugyeckuii oOOMEH Kak XapakTepusyroT
OOMEH. COBOKYITHOCTB PEAKIIUU CUHTE3a MJIACTUYECKUI OOMEH KaK dTar
46 CJIOKHBIX OPTaHHUYECKUX 00111er0 0OMeHa BEIECTB
coennHeHu. CHHOHUMBI TEpMHHA
«IUTacTUYeCcKuii oOMeH» (aHaboIM3M,
ACCUMMJIISIIIHA ).
Twunel nuTanus. Twunbel nutanusi. ABTOTPO(dBI U Kraccudpunupyror Jdatankn
Jrtarnbl GOTOCUHTE3A. rerepoTpodsul. DOTOCHUHTES U €TO OpraHu3MBbI IO TUIIAM MHUTAHUSL. Kuciopojaa, pH
CgeToBas (a3za aTanbl. XapaKTEePUCTUKA CBETOBOW | Onpenessitor OMOJIOTHYECKOe
dazbr 3HauyeHue GOTOCUHTESA.
Al OnuceIBaIOT ITPOIECCHI,
MPOTEKAIOIINE B CBETOBON (paze
TemuoBast ¢aza. Luki XapakTepuCTUKA TEMHOBOM OnucChIBaIOT IPOIIECCHI, JaTunkn
48 KanbBuHa dazbr MpOTEKAIOIIe B TEMHOBOU (pasze kuciaopoaa, pH
Jlenenue KJIETKH. Tunel negeHns KIETKH. XapakTepHu3yrOT pOCT U
MUTOTUYECKHUHN U )KU3HEHHBIN [IUKJL. | pa3BUTHUE KaK ITPOSIBJICHUE XKU3HU,
49 KJIacCUuGUIIUPYIOT THUTIBI
KJIETOYHOT'O AEJICHUSI, OTIPEIEIISTIOT
>KU3HEHHBIN IUKJI KJICTKU U
MHUTOTHYECKUH ITUKII
MuTo3. 3HaueHue MwuTO3 KaKk OCHOBaA pOCTa, OnuceIBarOT 3TaIlbl Mukpockor,
MUTO3a peresepanuu u 6€cIioa0ro MHTOTHYECKOTO UKJIa. BeIsIBIsSIIOT | HAOOp
50 pa3sMHOXXEHMUs. XapaKTepUCTHKA (a3 | 3HAUSHUE MUTO3a MHKpOIIpENapaTos,
MHTO3a. 3HaY€HUE MUTO3a Habop AJist
OPHIIAPpUPOBAHUS
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JIa6. pabora Ne 8 N3yuyenmne MuTo3a B KJIETKax BpImmonHSIOT J1a00OpaTOPHYIO Mukpockor,
«3ydyeHne Mmuros3a B KOpemIKka JIyKa (BUPTyajJabHO U/ uin | paboTy, COBEPIIEHCTBYIOT HAaBBIKH | HAaOOp
KJI€TKaX KOpellKa JIyKa |Ha rOTOBBIX Ipernaparax) padoThl ¢ 1abopaTOPHBIM MHKpOIIpenapaTos,
(BUpTYaILHO W/ WM HaA o0opynoBaHUEM Habop nJist
ol rOTOBBIX ITperaparax)» OpHOAPUPOBAHUS
Becmionoe Krnaccudmukaiys cioco6on Beraensitor criocoObr
Pa3MHO>XXEHHE OecriVIOrOPa3MHOXKEHUSI, UX OecroJIoro pa3MHOXKEHHUS U
XapaKTEepPUCTHKA U OCOOEHHOCTH. XapaKTEPU3YIOT KaXKJIbI U3 HUX.
52 XapakTepuCTUKa U OCOOEHHOCTH XapakTepUu3yroT OCOOEHHOCTH
BECAIMBHOIOPA3MHOYKEHUSI pACTEHUN | BEIETAIMBHOIOPAa3MHOKEHUSI paCTEHUM
ITonosoe Krnaccudukaiys cnoco6on Boraensitor crnocoObl
Pa3MHOXXEHHE QJIOBOIOPA3MHOKEHU S, UX HOJIOBOI'O Pa3MHOKEHUS U
53 XapaKTepUCTUKa U OCOOEHHOCTHU XapaKTEePU3YIOT KaXKJIbIA U3 HUX
3HaueHue Pa3zMmHOkeHUue Kak OJTHO U3 OnpenesnsitoT pa3MHOYXKEHUE
54 Pa3JIMYHBIX CIIOCOOOB | CBOMCTB KHUBOTO. KaK CBOMCTBO >KHUBOT'O, BBISIBJISIIOT
Pa3MHOXEHUS OCOOEHHOCTH U 3HAUCHHUE
O€EcCII0JIOTO U MOJI0BOTr0 CIIOCOOO0B
pa3MHOXKEHUSsI
CTtpoeHnue 1ojJoBbIX I"'ameTsl Kak OCOOBIN THIT XapaKTepHu3yrOT [OJIOBBIE
55 KJIETOK KJIeTOK. OCOOEHHOCTH UX CTPOCHUS KJIETKH, BBISIBJISISI OCOOEHHOCTH UX
CTpPOEHUSs
Meiio3. OOpa3oBanue Xapakrtepuctuka (a3 meiioza u Meiio3 kak cmoco0 Mukpockor,
MOJIOBBIX KJIETOK ATarnoB rameroreHe3a. OCoOEHHOCTH |KJIETOYHOTO AE€JICHUS], OMCHIBAIOT | HaboOp
56 CIIEpMaTOreHe3a U OBOI'€HE3a. MENO03 O CTAJIUSIM, BBISIBIISIIOT MHKpOTIpEenapaTos,
Ocob0eHHOoCTH 00pa30BaHUsI raMeT. MECTO Me€iio3a B IIpoliecce HaOop nJist
raMeToreHesa OpHOAPUPOBAHUS
OcobeHHocTH Oco0OeHHOCTH TaMEeTOreHe3a y BBISBISIIOT 3aKOHOMEPHOCTH
ramMeTOreHe3a y pacteHui raMeToreHesa B IIUKJIaX Pa3BUTHUS Y
o7 pacTeHui CIIOPOBBIX M CEMEHHBIX PACTEHUM
3HaueHue Meio3a 3HaueHue mMeiosa OmnpenensitoT
58 OHMOJIOTHUYECKYIO POJIb Meiio3a B

HOAACPKAHUU ITOCTOSAHCTBA YHCJIA

31




XpoOoMOCOM

IIp. paGorta Ne 7
«Perrenue 3amad Ha
OIIpeIeJICHUE YUca

Pemienue 3az1ay Ha
OIIpEeZIeJICHUE YHUCIa XPOMOCOM U
moJsiekyn JIHK B mpouecce nenenust

Yuyarcsa pemiate 3aaa4 Ha
onpeJieJICHUEe Yuciaa XpOMOCOM U
mosiekyn JIHK B mpouecce aesneHus

59 XPOMOCOM M MOJICKYJI KJICTKH (MHTO3 U MEHO03) KJICTKH (MHTO3 U MEHO03)
JIHK B nipouiecce
JICJICHUS KJICTKU (MUTO3
1 MeH03)»
O1uU10/TOTBOPEHUE CyTb ¥ 3HaYCHHEC JlaroT ompejiesienue
omnonorBopenusi. Kimaccudukanms OIUIOIOTBOPEHHIO,
60 CIOCOOOB OIUIOIOTBOPCHHSI. KJIAaCCU(DUITUPYIOT >KUBOTHBIX T10
crioco0aM OTIIOJOTBOPEHUS
O1U10JTIOTBOPEHUE Y JIBOIiHOE OTUIOOTBOPEHUE Y OnucChIBaIOT IIPOIIECC
61 MOKPBITOCEMEHHBIX MOKPBITOCEMEHHBIX JIBOMHOTO OIIJIOAOTBOPECHHUS Y
IIBETKOBBIX PACTCHUM, BBISBIISIOT
OMOJIOTUYECKOE 3HAUCHHE
OII0JIOTBOPEHUS
NunuBuayanbHOe OHTOreHe3 Kak COBOKYITHOCTh JlaroT omnpenesieHue
pa3BUTHE OPTraHU3MOB  |IIPOIIECCOB ITpeoOpa3OBaHUS OHTOT€HE3a, OIPEJICIISTFOT €r0 ITAIThI.
62 OpraHM3Ma B MPOLIECCE
WHJINBUJTyaJIbHOTO Pa3BHUTHSI.
Oransl 5MOpuoreHesa y OTtanbl OHTOreHe3a y OnuceIBaOT MPOLIECCHI,
MHOTOKJICTOYHBIX MHOTOKJICTOYHBIX )KUBOTHBIX. MMPOUCXOISIIIE HA KaXKIOM DTare
63 PKUBOTHBIX XapaKTepHCTHKaA TAIlOB OHTOTEHEe3a. |9MOpHOreHe3a y )KHBOTHBIX
BuyrpuyTtpobHoe pa3sutue. [1nanenra.
3apoabIeBbie 3apoapIieBbie JJUCTKU U UX OmnpenenstoT Mpon3BOIHbIC
ITUCTKU U UX MMPOU3BO/THBIC 9KTOJIEPMBI, YHTOICPMBI H ME30/I€PMBI
64 [TPOU3BOIHEIE
[MocTaMOpHOHATBHBIH Tumnel TOCTASMOPHOHATBHOTO Y CTaHaBIMBAIOT PA3INYHS MEXKTY
MIepUOJT OHTOTEHE3a y pazBuTHs. Metamopdo3. MPSIMBIM U HETIPSIMBIM THITOM
65 PKUBOTHBIX MOCTIMOPHOHATIBHOTO PA3BHUTHSL.
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OTanbel OHTOIreHEe3a

DTarnbl OHTOT€HE3a y paCTCHUM.

OnuceIBaroT IIPOLECCHhI,

pacTeHUH. XapaKTEepHUCTHUKA ATAIIOB OHTOI'€HE3a |IIPOUCXOAAIINE HA KAXKJI0OM dTalle
Yy pacTeHUM OHTOIr€HE3a y pacCTeHUM
66
OHTOreHes 4yeoBeKa. OcCo00GeHHOCTH OHTOTeHE3a XapakTepus3yroT
yesoBeKa. DTarbl SMOPUOHAIILHOTO OCOOEHHOCTH OHTOT€HE3a
67 pa3BUTHS U UX XapaKTEPUCTHUKA. 4eJI0BEKAa, OIMHUCHIBAIOT IPOLIECCHI,
HPOUCXOSIINE Ha KAXKJIOM ITaIle
SMOPUOHAJIBHOT'O Pa3BUTHSI.
PenponyktuBHoe daxkTOpbl pUCKA, BIUSIONINE HA BrIsiBAsSIFOT pOJib HUKOTHUHA,
68 3JIOPOBBHE 3JIOPOBBE YCIIOBEKA, KAUSCTBO U QJTKOTOJISTI 1 HAPKOTHYICCKUX
3((GHEKTUBHOCTh OHTOI€HETUUECKHUX | BELIECTB Ha pa3BUTHUE YEIOBEKaA
MIPOLIECCOB

IMocTaoMO6puoHaNbHBIN OTtanbel UHAUBUAYAJIbHOTO OnuceIBarOT IIPOLIECCHI,

69 IIEpUOI. pPa3sBUTHS YETIOBEKA. IIPOUCXOOAINNE HA KaXKIOM dTalle
ITocToMOpHOHAIBHBIN IEPUOJL. OCTAIMOPHUOHAIIBHOI'O Pa3BUTHSI.

ITocTpenpoayKTHUBHBI I'eponTonorus. 'unoress! o OnuceIBarOT IIPOLIECCHI,

70 i1 mepuon MexaHu3Max ctapeHus. [ eHbl MPOUCXOSIINE Ha dTAIIE

KoHTponbHBIN TECT «KJIETOYHOM CMEPTH» NOCTPENMPOAYKTUBHOTO IEPUOIA
1o TeMe «OHTOreHe3 >KM3HHU 4Y€JIOBEKA.

OpraHu3MOB)»

I'eneTnka — Hayka o OrmnpenesieHNe T€HETUKU KaK OrmnpenesnsitoT reHETUKY KaK
3aKOHOMEPHOCTSX HAayKH, HACJIEACTBEHHOCTH U OJIMH U3 pa3/1eJIoB OMOJIOTHH,
HaCJICACTBEHHOCTH U U3MEHYHNBOCTH KaK OCHOBHBIX BBISIBJISIFOT POJIb T€EHETUKH B

71 M3MEHYHUBOCTH. CBOMCTB )KUBOT'O. MECTOT€HETUKHU B | pa3BUTHUH OHUOJIOTHH,

cucTtemMe OMOJIOTMYECKUX HayK U €€
pOJIb B CO3JaHUM COBPEMEHHOM
€CTECTBEHHO-HAY4YHOU KapTHUHBI
mupa. OCHOBHBIE TOHATHS U
CHUMBOJIBI T€CHECTUKHN

XapaKTEepU3YyIOT HACJIE€JICTBEHHOCTh
U U3MEHYHUBOCTh KaK CBOMCTBa
>KUBOTO
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I'. Mennenr — Pab6ortei . Mennesns oo Breisicasiror poas 1.
OCHOBOMOJIOKHHUK BBISIBJICHUIO CTATUCTUYECKUX Menaenst B pa3BUTHU I'€HETUKHU
72 F€HETUKU 3aKOHOMEPHOCTEN HACIEI0OBAHUSA
npu3HakoB. OOBEKTHI 1 METOJIBI
HUCCJI€IOBAHUS, UCOJIb3yEMbIE
Menpaenem.
MoHoruopuIHOC Omnpenenenue XapakTepu3yroT OCOOCHHOCTH
CKpenimBaHue. 3aKOoH MOHOTUOPHUIHOTO CKPEIIUBAHUS. MOHOTUOPHUTHOTO CKpPEIIUBAHUS,
/3 TOMUHUPOBAHUS CyTb nepBOTo 3aKkoHa MeHiens 1 NEepBbIi 3aKOH MeHaens
€0 IIUTOJIOTUYECKHNE OCHOBBI
3aKOHBI CyTbh BTOPOIro 3aKOHa XapakTepu3yroT BTOPOM
74 pacuieTuIeHUs U Menpenst ¥ ero HUTOJIOTUYECKUEe 3akOH MeH1es1s1 U 3aKOH YHUCTOThI
YUCTOTHI TAMET OCHOBBI. 3aKOH YUCTOTHI I'aMET. ramer
Ip. paGoTa Ne 8 ITonHOE TOMUHHUPOBaHUE. Yuyarcst pemaTth 3ajila4yd Ha
«Penienue 3a1a4 Ha Pemenue 3agay Ha nepBbId U HEepBbIA U BTOPOU 3aKOHbI MeHaens,
75 MEPBbIi U BTOPOH BTOPOU 3aKOHBI MeHens, 3aKOH 3aKOH YHUCTOTHI TaMeET
3aKOHbl MeHjerns, YUCTOTHI FTaMET
3aKOH YHUCTOTHI TaMET»
IIp. paGora Ne 9 Henomnoe noMmuHupoBaHUE. Yuyarcsi peniarh 3aJa4M Ha
76 «Penrenue 3ama4gd Ha Peuienue 3a71a4 Ha nepBbIA U NEPBbI U BTOPOU 3aKOHBI MeHaerns,
NEepBbIA U BTOPOU BTOpPOU 3aKOHBI MeHaens1, 3aKOH 3aKOH YHMCTOTHI FTaMeT
3aKOHBI MeHierns, YUCTOTHI TaMET
3aKOH YHUCTOTHI TaMeT»
JAurnépuanoe OnpeneneHue IMrMOPUIHOTO XapakTepu3yrT TPETUU
ckpemuBaHue. Tpetut | ckpemuBaHusi. CyTh TPETHETO 3aKOHA |3aKOH MeHaens
77 3aKoH MeHens MeHzenst U ero HUTOJIOTHYECKHE
OCHOBBI.
AHaTU3upyrouniee AHanu3upyromee JaroT onpeneneHue
78 CKpelIMBaHue CKpEILIUBAaHUE U €ro 3HAUCHUE AHAITU3UPYIOIIEMY CKPELIUBAHUIO U
OIIPENEIISIIOT €ro 3HAUCHHE
IIp. padota Ne 10 Pemenue 3anay Ha TpeTuit Yuarcs pemrates 3aJa4u Ha
«Pemenwne 3amad Ha 3aKoH MeHnensa OUTUOPUTHOE CKPEIIUBAHUC
2 TPETUMN 3aKOH

MeH e
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IIp. pabora Ne 11

Pemrenue 3amga4g Ha

Yyarcs peuiaTh 3ada49M Ha

80 «Pemnienue 3ana4d Ha AHAJIM3UPYIOILEE CKPEIIUBAHUE JOUTHOPHUIHOE CKPEIUBAHUEC
aHaJIM3UpYIOIIee
CKpEIINBaHUE
XpoMOCOMHas TEOpUsi Co3nanue XpoMOCOMHOM XapakTepU3yrOT MOJOKEHUS
81 HACJIECTBEHHOCTH TEOPHUH HACJICACTBEHHOCTH. XPOMOCOMHOM TE€OpUU
OcCHOBHBIE NOJIOKEHUSI XPOMOCOMHOM | HACIIEACTBEHHOCTH
TEOPHUH HACJICACTBEHHOCTH
Bxiyan T. Moprana B PaGoter T. Moprasna. Omnpenensitot Bkian T.
CO37IaHUE XPOMOCOMHOM | OOBEKTHI 1 METOBI €0 Moprana B co3aHue XpOMOCOMHOM
TEOPUU HUCCJIeIOBAHUM. TEOPUU HACJIEJICTBEHHOCTH.
82 HACJICJICTBEHHOCTH PaznuuaroT 0OBEKTHI U METOBI €TI0
HCCJIEJOBAaHUMN
IIp. padora Ne 12 Ilonnoe cueruienue. Pemmenue Yuarcs pernaTth 3aJa4u Ha
83 «Perienue 3agay Ha 3a7a4 Ha CILIENIJICHHOE HACJIeIOBaHUE |CILEIUICHHOE HacleqJOBaHUE
CLICTIJICHHOE
HaCJIeIOBaHUE
IIp. padora Ne 13 Kpoccunrosep. ['enernueckue Yuarcs pernaTth 3aJa4u Ha
«Perienue 3agay Ha KapThel. Penienue 3agau Ha CLICTUIEHHOE HACJeI0BaHUE
84 CLIEIIJIEHHOE CIICTUICHHOE HACJIeJIOBAaHUEC
HacJeI0BaHUE U
oTIpeIeJICHUE
PacCTOSIHUSI MEXLY
TeHaAMI
CoBpeMeHHbIE OmnpenesieHue reHa u reHoma. JlaroT onpeneneHne NOHITUIM
85 MIpEACTABJICHUS O TeHe U | MexaHu3M pyHKIIMOHUPOBAHHUS «TEHOM», «PETyJISITOPHBIA Yy4acTOK
reHoOMe T'€HOB. Te€Ha», KCTPYKTYPHBIN y4acTOK
TeHa
B3aumonelictBust B3aumonelicTBUsT allIeJIbHBIX U 3HaKOMSTCS C TUIIAMU
86 QJICIBHBIX U HEaJJISJIbHBIX TEHOB B UX B3aUMOJICUCTBUS T€HOB B T€HOTHIIC

HCAJIJICIIbHBIX T'CHOB

XapaKTCpUuCTHUKa. PaCH_Iel'IJ'ICHI/IH mpu
Pa3JIMYHBIX THUITaX B3&PIMO)IGI>1CTBPI$I
T'CHOB

I1Ip. padorta Ne 14

«Pemenwne 3agau Ha

Penrenue 3agad Ha
B3aUMOJIEUCTBUE aJJIEILHBIX U

Yuarcs pemiaTh 3a1a4 Ha
B3aUMOJIEUCTBUE aJJIEILHBIX U
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B3aMOJICHCTBHE HeaJUIeJIbHbIX T€HOB U HeaJUIEJIbHBIX T€HOB U
QJJICIBHBIX U NEHETPAHTHOCTD NEHETPAHTHOCThH
HeaJUIeJIbHBIX T€HOB U
87 MEHETPAHTHOCTH)
XPOMOCOMHOE IToxr xak 0COOEHHOCTH JaroT onipenesieHye noJa,
onpeeJIeHHue 1oja OpraHusma, OIpeaesonias €ro pojib |3HAKOMSTCSI C XPOMOCOMHBIM
[ToroBBIE XPOMOCOMBI U | B pa3MHOKEHUU. THITBI onpeJieJIieHUueM IoJa,
ayTOCOMBI XPOMOCOMHOTI'O OPEJICJICHUS MO0JIa. XapaKTEepU3yIOT ayTOCOMBI U
88 [TonoBbIE XPOMOCOMBI U @Yy TOCOMBI I1OJIOBBIE XPOMOCOMBI,
reTeporaMeTHbIA U TOMOTaMETHBIN
OJI
[Ip. paGota Ne 15 ClerieHHOE € TTOJIOM VYuarcs peniath 3ajilaqu Ha
«Pemenue 3a1a4 Ha HaclienoBanue JlomunantHoe u CIIEIJIEHHOE C TT0JIOM HacJIeJIOBaHUE
89 CLIEIICHHOE C I10JIOM pELIECCHBHOE CILIEIJIEHHE C X-
HACJIEIOBAHHE) XPOMOCOMOM; CIIeIJIeHHE C Y-
XPOMOCOMO.
I[Tp. pabota Ne 16 CuemieHHOe ¢ OJIOM Yyarcs pemiarth 3ajilayu Ha
90 «Pemenue 3a1a4y Ha aHanu3 | HacjiegoBaHue. CUMBOJIMKA IIPU CLIEIIJIEHHOE C I10JIOM HacJIeJI0BaHUE,
0JI0CTIOBHBIX» COCTaBJICHHUH POJIOCITOBHBIX aHaJIu3 POJIOCIOBHBIX
HMN3mMeHYuBOCTD: OrmnpenesieHue U3MEHYUBOCTU JlaroT onpeneneHue
91 HaCcJIeJICTBEHHAsI U KaK OJHOTO U3 CBOMCTB KHBOTO. U3MEHYNBOCTH, KJIACCUPUITUPYIOT
HEeHacJIEACTBEHHasl Knaccudwukarmst usMeHIHBOCTH. POJTB | BUJIBI U3MEHYHUBOCTH U BBISIBITSTIOT
pa3IUYHBIX BUJOB U3MEHUYHNBOCTH B UX OCOOEHHOCTH
sBomonuu. [IpuunHa u pe3ynbrat
SBOJIIOIIMU
MoaudpukanmmonHas CaolicTBa MOgU(MUKAIINIA. BrisaBnsitor ocoOeHHOCTH
N3MEHYUBOCTD. Hopwma peakinu. OcobeHHOCTH HEHAaCJICACTBEHHOW U3MEHYHNBOCTHU
92 ITp. paGora Ne 17 HEHACJIEACTBEHHON N3MEHYHNBOCTH. | HA IPUMEPE KOMHATHBIX PACTEHUI.
«3yuenue N3yuyenune moaupuKamoHHOMU CocTaBasIIOT BapUAIIMOHHBIN s U
MO U (PUKAITTMOHHON U3MECHYUBOCTH Ha IIpUMeEpE BapUAIIUOHHYIO KPUBYIO.

U3MEHUYMBOCTH Ha
MpUMepe KOMHATHBIX
pacTeHu»

pacTeHuii, COCTaBJICHUE
BApPUALMOHHOI'O psifa U
BAapUALIUOHHOW KPUBOM.
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Buner MyTanumonHas u Knaccupunupyror BUIBI
93 HaCJIEICTBEHHOM KOMOMHATUBHAasA U3MEHYUBOCTh HACKJICTBCHHOM M 3MEHYHUBOCTH U
M3MEHYNBOCTH. [TprurHBI KOMOMHATUBHOM BBISIBJISIIOT X OCOOCHHOCTH.
U3MEHYHUBOCTH.
Tunel myTanu MyTtarennsie GakTOpHI. KnaccupuimpyroT TUTIBI
Knaccudukanms Mmytamnuii. MYyTalllui U BBISABIISIIOT UX
94 0COOEHHOCTHU
I'enerukau 310poBbE 3HayeHue T'€HEeTUKHU 151 3HAKOMSITCS C BIMSHUEM Muxkpockor.
95 qeJIOBEeKa meauuuHbl. CoMaTU4ecKue u MYTareHOB Ha OPraHr3M YeJI0OBEKa
reHepaTUBHBIC MyTalluu
HacnencrBennslie HacnencreenHblie 00J1€3HU 3HaAKOMSITCS C
OOJIC3HM YeJIOBEKA U UX |desoBeka. X NpuYuHBI, MEXaHU3M U | HACJIECACTBEHHBIMH 3a00JICBAaHUSIMU
96 npoduIakTUKa npodunaktuka. Knaccudukanus 4eJ0BEeKa U METOJIaMHU UX
HACJIE€JICTBEHHBIX OOJIC3HEH PO UIAKTUKH
97 Wrorosslii TECT PemaroT TecToBbI€ 3a/1a41 HA BBISIBJICHUE YPOBHS OBJIAJICHUS
npeaMeTHbIMU 3HaHusIMU U Y Y ] 3a kypc «buosorus. 10 kiacey.
Cenexkuys Kak HayKa OmnpeneneHue CeIeKIHU U €€ OnpenensitoT CeJIEKIUI0 KaK
98 3HA4YE€HUE B XO35IMCTBEHHON HAyKY, BBISIBJIAIOT €€ 3HaU€HUE JJI51
AEATEIBHOCTH YEJIOBEKA. 4eJIOBEKA, TAF0T OIIPEAEIICHUE
COpPTY, HOPOJI€ U IIITAMMY,
3HAKOMSITCSI C IEHTpaMHu
OPOUCXOKJICHUS KYJIbTYPHBIX
pacrenuii u poasro H.M1. BaBunosa
B Pa3BUTHU I'€HETHUKHU U CEJICKIIHH.
OCHOBHBIE METOJIBI MeTobl CENeKINU U UX OnuceIBarOT OCHOBHBIE
99 CEJICKITUN XapaKTePUCTHKA METOIBI CSIICKITUH
JocTrxeHus Cenexkuys pacTeHuu, 3HakomsTcs ¢ padotamu H. U.
100 CEJICKIIMN paCTeHUH, )KUBOTHBIX 1 MUKPOOpPTaHU3MOB U ee | BaBunona, I'. /1. Kapnieuenko, U.
PKUBOTHBIX U OCOOEHHOCTH. B. Muuypuna, b. JI. ActaypoBa
MHKPOOPraHU3MOB
buorexHonorus: e buorexHnonorus, ee METOIBI, Jarot onpenenenue
METOITH1 1 HANPARTICHUST HarpaBJieHUs. | eHHas U KjleTouHas OMOTEXHOJIOTHH, 3HAKOMSTCS C €€
101

HUHXKCHCPUSL.

pas3aciaMu 1 OCHOBHBIMH
HarpaBJICHUSIMHU €C Pa3BUTUA
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buorexHnonorus: JIOCTHI>KEHMST U S TUYECKUE 3HAKOMSATCSA € 3THYECKUMU
102 NOCTUYKCHUS U aCIeKThl OMOTEXHOJIOTHH. aCIIEKTaMM pa3BUTHS
nepcreKTUuBbI pa3sutus | Kinonnposanue. I'eneTnueckn OMOTEXHOJIOTUH U €€
MOJTM(PUIIMPOBAHHBIE OPTaHU3MBI JOCTHKCHUSIMHU.
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