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Pabouas mporpamma coctaBieHa Ha ocHoBe dexepanbHOro I'ocynapcTBEHHOTrO
CTaHjapTa, NporpaMmbl MO OWOJOTUM JJIsi  0OlIe00pa30BATENbHBIX KO
(coopuuk bruomnorus. Paboune IPOrPAMMBI. [IpenmeTHas JTUHUS
yueOHUKOB «JIuHust  xu3HW». 10—I11  kmaccel:  yde06. mocobue s
o0111e00pa3oBaTeNIbHBIX. OpraHnu3anuii: 6a3oBeiii ypoens / B. B. Ilaceunuk, I'. T.
[lIBemnoB, T. M. Edumoa. — M. : Ilpocsemenue, 2017), NOTHOCTHIO
oTpaxaroiel coaepkanue IlpumepHON mnporpaMMmbl, € JOTOJHEHUSMH, HE
MPEBBIIIAIOIIMMU TPEOOBAHUS K YPOBHIO MOJATOTOBKH 00YYaIOITHXCA.
HopmaTuBHO-IpaBOBbIe JOKYMEHTbI, HA OCHOBAHUM KOTOPBLIX pa3padoraHa
padouasi nporpamma:

. denepalibHbI TOCYAApCTBEHHBIM 00pa30BaTENbHBIN CTaHAAPT CPETHETO
obmiero obpas3oBanus (yTB. IpuKa3zoM MuH#cTepcTBa 00pa3oBaHus u Hayku PO
or 17 mas 2012r. N 413). Tlonnyukr 6 usmenen c 7 asrycra 2017 r. -
[Tpuka3 Munobpuayku Poccuu ot 29 urons 2017 r. N 613

. Oenepanbublii 3ak0oH PO ot 29.12.2012 Ne 273-®3 "O6 o6pa3oBaHuU B
Poccuiickoit @enepanum», cT. 2, 1. 9;

. nucbMo MuHucTepcTBa oopazoBanusi U Hayku PD ot 19 ampens 2011 r. Ne
03-255 «O BBeneHuu (¢eaepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa 00IIero 0Opa3oBaHUsD»;

. (penepanbHbIl MepedeHb Y4EOHUKOB, PEKOMEHIOBAHHBIX MUHHCTEPCTBOM
oOpa3zoBanus U Hayku P® k ucrnonb3oBaHHIO B 00pa3oBaTENbHOM IPOIECCE B
00111e00pa30oBaTeNbHBIX yupexkaeHusx, Ha 2020-2021 rr.,

. OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMON CPEIHEro OO0IIero oOpa3oBaHUs
MBOY = COIII c. MeuétHoe CoBetckoro paitona CapaTtoBckoil 00acTy;
. yueOHbIM 1uianoM MBOY = COII c. MeuértHoe CoBeTckoro paioHa

CaparoBckoit obsacty;
INJIAHUPYEMBIE IPEJMETHBIE PE3YJIBTATHI KYPCA BUOJIOT'NA
10 KJIACC

IleHHOCTHBIEC OPUEHTHUPBI COACPKAHUA Kypca OMOJIOT MU
B mpomecce ocBoeHHsT Kypca y4YallWuiCs MNOJYYUT BO3MOKHOCTH
MNpUOOPECTH MO3HABATEIIbHBIC [ICHHOCTH:

e YMCHHE KPUTHYECKH OICHHUBaTh HH(MOPMAIIUIO O ACATEIHHOCTH
4eJIOBEKA B IPUPOAE, OJTYyHAEMYO U3 Pa3HbIX UCTOYHUKOB;

e BJIQJICHUE OCHOBHBIMHU METOJIaMHU HAy4YHOTO NO3HaHUS,
HUCTIOJIb3YEMBIMU MPU OMOJIOTHYECKUX MCCIIEIOBAHUSX )KUBBIX OOBEKTOB
U DKOCUCTEM: ONHUCAaHUE, U3MEPEHUE, ITPOBEICHUE HAOIIOCHUIA;

e BJIQJICHHUEC HABBIKAMHU TMO3HABATEIIbHOM, YUYE€OHO-HUCCIICAOBATEIHLCKON
U MPOCKTHOM JESITEJIbHOCTH, HABBIKAMHU pa3peIIeHUus IpoOJieM;

e CIOCOOHOCTh U T'OTOBHOCTh K CAMOCTOSITEJIbHOMY TMOUCKY METOJIOB
peuIieHrusT NOPAKTUYECKUX 3a/lad, MPUMEHEHUIO Pa3JIUYHbIX METOJI0B
NO3HAHUSA;

e BJIaJICHUE HaBbIKaMM ITO3HABATEIbHOU pedIeKCUH KaK OCO3HAHUSI
COBEpIIAEMBIX JICMCTBUM UM  MBICIUTEIBHBIX IIPOLECCOB, HMX
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pe3yJIbTaTOB W OCHOBAHWM, T'PAHUI[I CBOETO 3HAHUS W HE3HAHUS,
HOBBIX TO3HABATEJIbHBIX 331249 U CPEJICTB UX JOCTUKCHHUSI;
HpPaBCTBEHHbIE IEHHOCTH:

e CIIOCOOHOCTHh  aHaJU3HPOBATh W  OIICHUBATh  IOCJIEJICTBUS
JISSITSIIbHOCTH YeJIOBEKa B IPUPOJIC;

e (opMupoBaHHE YOEKJICHHOCTU B HEOOXOJIUMOCTH COOJIIOACHUS
ATUYECKUX HOPM H DKOJIOTHYECKUX TpeOOBaHUU MpPH NPOBEACHUU
OMOJIOTHYECKUX UCCIICIOBAaHUMN;

KOMMYHHUKATHBHbIE IEHHOCTH

e BJIQJICHHUC SI3BIKOBBIMH CPEIACTBAMH — SICHO, JIOTHYHO W TOYHO
U3JaraTh CBOIO TOYKY 3pCHHS, HWCIOJb30BaTh aJCKBAaTHBIC S3BIKOBBHIC
CpeJICTBa,;

e YMEHHME NPOAYKTUBHO OOIIATHCS U B3aUMOJEUCTBOBATH B IIPOLIECCE
COBMECTHOM AESATENBHOCTH, YUYUTHIBATh ITO3ULIMHU JAPYroro, 3p@peKTHuBHO
pa3peniatb KOH(IJIUKTHI.

IIporpamMmmMoii OpeayCMOTPEH HWHTEIPUPOBAHHBIN  IIOAXOH K
OOy4YeHUI0 C MPHUBJICYEHHUEM HHPOPMALIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUA M HCHOJb30BAHHEM YYEOHO-METOAUYECKHUX KOMIIJIEKTOB
cepun «HaBurarop», KOTOpbIE MNO3BOJISIOT pPean30BaTh JIMYHOCTHO-
OPUEHTHUPOBAHHBIM  HOAXOA K  OOYYEHMIO HOYyTEM  CO3JIaHUs
WHJAMBUAYaJIbHBIX 00pa30BaTEIbHBIX TPAEKTOPHUH.

PE3YJIBTATBI OCBOEHUA KYPCA BUOJIOI'THN

B cooTtBercTBuU ¢ TpeboBaHusimu d@enaepaabHOTO TOCY1apCTBEHHOTO

00pa3oBaTEILHOTO cTaHjapTa cpeaHero ooOmiero oOpa3oBaHUS K
pe3yiabTaTaM OCBOCHHUSI OCHOBHOW o00Opa3oBaTeIbHOW MOpOrpaMMbl K
OKOHYaHUIO OJIMHHAAIaTOr O Kjlacca y Yydammxcsi Heo0X0JIuMOo

chopMupOBaTH MHPOBO33PEHHUE, OTBEUAIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM U OOIIECTBEHHOM MPAaKTHKH, OOIICUYEITOBECUCCKUM
IIEHHOCTSIM U HJieajiaM T'PakK/IaHCKOTO OOIIeCTBa; OCHOBBI CAMOPAa3BUTHS U
CaMOBOCHHUTAHUSI; HABBIKU COTPYJIHHYECTBA CO CBEPCTHUKAMH, JIEThbMU
MJIQJIIIIETO BO3pacTa, B3POCIBIMH B 00pa3oBaTEIbHOM, OOIIECTBEHHO
MOJIE3HOM, Y4YEOHO-UCCIEeA0BATENbCKON, MNPOEKTHOW W APYrux BHIAAX
JIESITEJILHOCTU; TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUIO, B TOM YHCJIIE
caMoOOpa30BaHWIO, Ha MNPOTHKCHUU BCEH JKW3HU; CO3HATEIILHOE
OTHOIIIEHWE K HEMPEePhIBHOMY OOpa30BaHUIO KaK YCJIIOBHIO YCICITHOM
npodeCCUOHAITBHON U OOIIECTBEHHOM NIeATeIbHOCTU. IIIKOTBbHUKU HOJKHBI
OCBOUTH MEXKIIPEIMETHBIC TOHSITHS U YHUBEPCAIbHBIC yUcOHBIC NCHCTBUS
M HAY4YUThCS WX HWCHOOJb30BaTh B YUYEOHOW W MO3HABATEIHLHOU
JIEATEIILHOCTH, a Takke yMmeTh (OpMHUpPOBATH W  PEATM30BHIBATH
WHJIMBUAyaIbHbIE 00pa30BaTeIbHBIC TPACKTOPUH.

B nopeanmerHoit = o6iactu  mnpu  yriyOJ€HHOM  H3y4YE€HUU
MpeIIoJiaraeTcs:
e dopmupoBaHWE CHUCTEMBI HAYYHBIX 3HAaHHU 00  OOImUX
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3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX COBPEMEHHOW OHOJIOrMYeCcKOit
HAyKHU;

e dopmupoBaHHe YMEHHH  HcCclegoBaTh W aHAJIW3UPOBATH
OMOJIOTUYECKHE OOBEKThl U CHCTEMBI, OOBSICHATH 3aKOHOMEPHOCTH
OMOJIOTMYECKUX MPOILECCOB U SIBIICHUI, MPOTHO3UPOBAThH MOCIEICTBUS
3HAYMMBbIX OMOJIOTUYECKUX UCCIIE/IOBAaHUN;

e OBJIQJICHUE YMEHUSIMU BBIJIABUTaTh TMNOTE3bI HA OCHOBE 3HAHUU 00
OCHOBOTIOJIATAIOIINX OHWOJIOTUYECKUX 3aKOHOMEPHOCTSIX MU 3aKOHaX, O
MDPOUCXOKACHUU W CYIIHOCTH JKWU3HH, TMPOBEPSITH BBIJIBUHYTHIC
TUMOTE3bl JKCHECPUMEHTAIBHBIMHU CpeACTBaMU, (QOPMYJIHPYs IEJb
HCCJIC/IOBAHMS;

e OBJIQJICHUE METO/IaMH CaMOCTOSITEIIbHON MMOCTAHOBKH
OMOJOTMYECKUX OKCIIEPUMEHTOB, OIIMCAHUs, aHajlihu3a W OIIEHKHU
JIOCTOBEPHOCTH TTOJIy4YE€HHOTO pe3yJibTaTa.

B mpomecce wu3ydeHus Kypca TakXke OXHIACTCS JOCTHIKEHHUE
CIIEYIOIUX JINYHOCTHBIX PE3YJIHbTATOB:

e [IposiBiieHne 4yBCTBa POCCUMCKON Tpa’kJaHCKOU UJICHTUYHOCTH,
naTpuoTU3Ma, JIIDOBU M YBaXKeHUs K OTeUeCcTBY, HYyBCTBa rOPAOCTH 3a
cBOrO Ponuny;

e OTBETCTBEHHOE OTHOIIEHHE K y4yeOe, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO;

e dopMHUpOBAHHE MOTHUBAIIMM K OOYyYECHHIO ¢  MO3HAHUIO,
OCO3HaHHOMY BBIOOpY Oyayiei npodeccuu;

e CIIOCOOHOCTH CTPOUTH WHIAWBUAYAJIBHYIO  OOpa3oBaTCIbHYIO
TPACKTOPHIO;

« (opmupoBanue L[EJIOCTHOTO €CTECTBEHHOHAYYHOTO
MUPOBO33PECHUSI;

e COOJIIOJICHUE MTPaBUJI MTOBEAECHUS B IPUPOJE;

e YMCHHE peain30BaTh TCOPETUUECKUE MO3HAHUS Ha MPAKTUKE;

e CITIOCOOHOCTH MPU3HABATH COOCTBEHHBIC ONIMOKH MU HCIIPABIISTH
ux;

e YMEHUE apryMeHTHPOBAaHHO W OOOCHOBAHHO OTCTaMBaTh CBOIO
TOYKY 3pCHMUS;

e KPUTHYHOE OTHOIIIEHHE K COOCTBEHHBIM ITOCTYNKaMm, OCO3HAaHUE
OTBETCTBEHHOCTH 3a WX PE3yJIbTaThI;

e YBAXUTEJIbHOE MW AOOpPOKEIATECIbHOE OTHOLIEHHUE K JPYyIUM
JTIOJISIM;

e YMEHHE CIyHIaTh € CIBINATh AOPYTHUX, BECTH JUCKYCCHIO,
oriepupoBaTh PaKTaMH.

JlocTkeHne  JIMYHOCTHBIX  PE3yJIbTaTOB  OIICHUBAETCS  Ha
Ka4y€CTBEHHOM YPOBHE (6e3 OTMETOK). CdhopmMupoBaHHOCTH
METarpeaIMETHBIX U MPEAMETHBIX YMEHHM OICHHMBAETCs B Oajuiax IIo
pe3yJibTaTaM TEKYyMIero, TeMaTUYeCKOTO W WTOTrOBOTO KOHTPOJIS, a
Tak>Ke IO pe3yJbTaTaM BBITIOJHEHUS JTaOOpPaTOPHBIX M MPAKTUIECKUX
pabor.



MeTanpeaMeTHBIMU pPe3yJdbTATAMMU OCBOCHHMS Kypca OMOJIOrUM
ABJIAIOTCH

e OBJIAJICHUE COCTABJISIOIIMMHM NOPOEKTHOM MW MCCIEA0BATEIBCKOMN
JIESITEJIbHOCTHU MO U3YUYEHUIO OOIIMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEMN,
CBOMCTBEHHBIX KUBOU ITPUPOJIEC;

e YMEHHE CAMOCTOSITEIIBHO OINPEACIIATh €I U COCTABIIATH IJIaHBbI;

e YMEHHE CaMOCTOSITEJIBHO OCYIIECTBJIATh, KOHTPOJMPOBATh MU
KOPPEKTUPOBATh YUYEOHYIO W BHEYUYECOHYIO (BKJIIOUasi BHEUIKOJIBHYIO)
JIEeSITEJIbHOCTD;

e YMEHHME MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI Il JTOCTHXKEHUS
IICJICH;

e YMEHHE BbIOUPATH YCHEUIHbIE CTPATETUH B PA3JIUYHBIX CUTYalUsIX;

e YMEHHE OCYHIECTBIISITb CaMOCTOSATEJIbHYIO HMH(MOPMAIIMOHHO-
IIO3HABATEIbHYIO JCSITEIBbHOCTh, BKJIIIOYAass YMEHUE OPUECHTUPOBATHCS B
pa3jIMYHbIX MCTOYHHUKAX HWH(OpMAIIUHU, KPUTHYECKH OLICHUBATh U
WHTEpPOpPETUPOBaTh HHPOPMALMIO, MOOJYYaeMYIO W3  Pa3jIuyHbIX
HCTOYHUKOB.

COAEPXAHHUE YYEBHOI'O ITPE/IMETA BUOJIOTUA 10 KIIACC
BBEJIEHMUE (1 1)

Mecto Kypca «O06mas ouosIoTUs B CHUCTEME
€CTECTBEHHOHAYUYHbIX JAUCIMIUIMH, a TakKXKe€ Cpeau OHOJIOTHYECKUX
Hayk. llenp ¥ 3agauu Kypca. 3HadyeHUE TMpeaMeTa JJisi MOHUMAaHUs
€IMHCTBAa BCEro KUBOT'0, B3AaUMOCBSI3U BCeX yacTeil 6uocdepnl 3emiiu.
Cucrema xuBour npupoasl. LlapcTBa >KkMBOU IPUPOIBI.

Pa3nen 1 buosiorusi kak Hayka. MeToabl HAYyYHOr0 mo3HaHus (6 4)

Tema 1.1 KPATKAS HCTOPUSA PASBUTUA BUOJIOT'NHA (2 4)

CrpykTypa Oumonoruu Kak Hayku. Hayku o >KMBOU mpupojie, UX
Kinaccuukanuss 1Mo OO0BbEeKTaM  HCCICAOBaHUs, H3y4YaeMbIM
OPOSIBJICHUSIM >KWU3HHU; KOMIUIEKCHbIE HAayKH W HMX MIPaKTHYECKOE
3HaueHue. CucreMaTtuka U €€ MPUHIUIBI. DBOJIOIUOHHOE YUCHUE U
STarbl €ro CTAHOBJICHUs. JTanbl pa3BUTHS Ouonoruu. Bkian
OTAENBHBIX YYEHBIX B Pa3BUTHE OMOJIOTHUH KaK HAYKH.

Jlemoucrpanus. buorpaduu u mopTpeThl (M300pa’k€HUsI) YUYCHBIX,
BHECIIIUX BKJIAJ] B CTAHOBJICHHE U pa3BUTHE OMOJIOTUU KaK HAYKH.
HNPEJIMETHBIE PE3YJIbTATBI OBYUEHUSA
VYyamuecs DJOJKHBI 3HATh:

e OIIpeJiesicHHEe OMOJIOTUH KaK HAYyKU;

e OCHOBOITOJIOKHUKOB OHWOJIOTUM KaK HayKH, OCHOBOIIOJIOKHUKOB
Hay4YHOU (3araaHoi) MeIUIIUHbI, aHATOMUHU, (PU3HOJIOTHH;

e cCO3JAaTeJIer KJIETOYHOMU TEOPUH;

e CO3JaTeJe COBPEMEHHOI'O 3BOJIIOIIMOHHOIO YUYEHMsI U dTalbl €ro
CTaHOBJICHUS;

e BKJIQJI OTEUECTBEHHBIX YUCHBIX B pa3BUTHE OMOJIOTUU KaK HAYyKH;

e KJaccU(UKAIINIO OMOJIOTUYECKUX HAYK;



e OCOOEHHOCTH OTJCIbHBIX OHMOJIOTHMYECKHX IHUCIIUIIIMH B CHCTEME
OHOJIOTUU KaK KOMILJIEKCHOM HayKH;

e 3HaYCHUE OMOJOTHM KaK HayKH.
Yuyaniuecs JOJKHbI YMETh:

e KJAacCHU(PUIIMPOBATH OMOJIOTHYECKHUE HAYKH;

e OIICHUBATH BKJIAJ] OTACIIbHBIX YUCHBIX B pa3BUTHE OHUOJIO- TUU;

e XaaKTEePHU30BaATh POJb OHOJIOTUU B (DOPMHPOBAHUU COBPE MEHHOM
€CTECTBEHHOHAay4YHOUW KapTHUHBI MUpA.

Tema 1.2 CYIIITHOCTD ’)KMU3HU U CBOMCTBA KUBOI'O (2 4)

Ku3zap kak  oOmieHaydyHo€ W OHOJIOTHYECKOE  MOHSITHE.
OmnpeneneHust >XKU3HU. XUMHUUYECKHUU COCTaB U KJIETOYHOE CTPOCHUE
OpTraHHU3MOB, HacCeISIoNIuX  3€MIIIO. OOmMmeHn BEIIIECTB u
caMoperyJisinust B Onojorudeckux cucremax. CaMOBOCHPOU3BEICHUE;
HacCJICACTBEHHOCTh W W3MEHYHMBOCTH KaK OCHOBa CYIII€CTBOBAHUS
)kuBorl wMarepuu. Poct wm pazButHe. PazgpakumocTtb; Gopmbl
n30UpaTeIbHONU PpeaKUU OPraHUu3MOB Ha BHEIIIHUE BO3ACHCTBHAI.
PUTMHUYHOCTE, TMPOIIECCOB JKUBHECITCIBHOCTH; OHOJIOTHYECKUES
pUTMBI M WX 3HadeHue. JIMCKpETHOCTh >KHWBOTO BEIleCTBa U

B3aMOOTHOIIICHHE 4acTHu u LEJIOTO B ouocucremax.
DHEpPro3aBUCUMOCTh JKHUBBIX OPraHu3MoB; (OpMbI NOTPEOJICHUS
SHEPIUH.

JlemoHcTpanus. CBoiicTBa KUBOTO (aHUMAIIHH).
HPEJIMETHBIE PE3YJIbTATBI OBYUEHUSA
VYyamuecs DOJKHBI 3HATh:

e ONpPEACICHUE KU3HU;

e CBOICTBA KUBBIX CUCTEM;

e OCOOEHHOCTHU MPOSIBJICHUS PA3JIMYHBIX CBOWCTB >XKHUBOTO.

Yuyammecs JOKHBI YMETh:

e J1aBATh OIIPEJICIECHUE KU3HU;

e IPUBOAUTH HPUMEPHI IIPOSIBICHUN CBOUCTB YKUBOTO.
METAIIPEAMETHBIE PE3YJIBTATBI OBYYEHUSA
Yuyammuecs: 1OKHBI YMETh:

e paboTaTh ¢ yUeOHUKOM, COCTABJISITh KOHCIICKT naparpada;

e pa3pabarbiBaTh ILJIAH-KOHCIIEKT TEMBbI, HCHOJb3ysd pa3HbIC
UCTOYHHUKHU UH(pOpMaLnU;

e T'OTOBUTH YCTHBIE COOOIIIEHMS U pedepaThl HA 3aJITaHHYIO TEMY;

e MOJIL30BaThCs MOUCKOBBIMU cucTeMamu MHTepHeTa.

Tema 1.3 YPOBHU OPTAHU3AIIMU ) KUBOW MATEPUU. METO/IbI

BUOJIOT'UHA (2 4)

YpOoBHU oOpraHu3anuyd >KWBOU nOpupoasl. HMepapxusi ypOBHEH.
MeToabpl TIO3HAHUS >KHUBOW TIPUPOABI U HUX OCOOCHHOCTHU. ITambl
Hay4dHOTO ucciaenoBanus. [[puOopsl 1 anmapaTsl 1151 OMOJIOTHUSCKUX
UCCJIICIOBAaHUM.

JlemoHncTpanus. YpoBHU OpraHu3anuu KUBOU MaTepuu
(anumanus).



JlaGopaTopHBIE U TTPpaKTUIECKHUE PAOOTHI

MukKpockomnusi Kak METOJI OHOJOrMYecKOIro HWCCIIeIOBaHUS
(BUpTyaJIbHO M C HATypaJbHBIMH CBETOBBIMU MHUKPOCKONAMH U
npernaparamu).

HPEIMETHBIE PE3YJIBTATBI OBYUYEHUSA
Yuamuecs: JOJKHBI 3HATh:

e OIIPEJCIEHUE YPOBHEU OpraHU3AUU KUBOW MIPUPOJIbI;

e YPOBHH OpraHU3alUU KUBOU MIPUPOJIbI;

e HEPAPXHUIO YPOBHEUW OpraHu3allnu;

e METOAbI MO3HAHUS JKUBOU IPUPO/IBI;

e DTalbl HAYYHOT'O HCCJEIOBaHMS.

Yyammecs JOIKHbI YMETh:

e pacopenensaTb YPOBHHM OpraHuU3allud  >KUBOU  HPUPOABI B
COOTBETCTBHUM C UX UEPAPXUEH;

e IIPUBOAUTH OPUMEPHI ITPOSIBJICHUUW CBOWCTB KUBOIO HA pPa3HBIX
YPOBHSIX;

e COCTaBJISITh IJIAH HAYYHOI'O WCCJIEOBaHUSI W HOPOBEIACHUS
OMOJIOTMYECKOTr0 3KCIEPUMEHTA.

METAIIPEAMETHBIE PE3YJIBTATBI OBYYEHUSA
Yuamuecs: 1OJKHBI YMETh:

e padoTaTh C pa3HbIMM UCTOYHUKAMU UH(MOpPMALINH;

e T10JIB30BAaThCSI MOUCKOBBIMU cucTeMaMu MHTepHeTa.

OcHoBHbIe nOHATHSA. buonorusa. Ku3zHb. OCHOBHBIE OTJIHYUS >XHUBBIX
OpPraHu3MOB OT OOBEKTOB HEXKUBOU MPUPOALI. YPOBHU OpraHU3AIUU
)kuBot marepuu. OOBEKTbI U METOJAbl M3y4Ye€HHUsT B OWOJIOTUU.
MHuoroo0pa3ue >XKUBOT0 MUpPA.

MeXnpeaMeTHBIE CBsI3U

Heoprannueckass xumwusi. XUMHWUYECKHUE DIEMEHTBHI MNEPUOINUYECKOU
cuctemsl JI. 1. MeHieneeBa 1 UX OCHOBHBIE CBOMCTBA.

Opranuyeckass  XUMHUS. OCHOBHBIE  TpPYMIIBI  OPTAaHUYECKUX
COCJIMHEHUU.

ActpoHomusi. OpraHuzanusi [JIaHEeTHbIX cucteM. CoJHedHas
cucTema; ee cTpykrypa. Mecro nianetsl 3emJiist B COJTHEUYHOU CUCTEME.

Uctopusi. Kynetypa 3amagnoit EBpomnbl koHima XV — 1niepBoit
nonoBuHbl XVII B. KyneTypa nepBoro nepuoga HOBOW HCTOPHH.
Benukue reorpadpuyeckue OTKPBITHUSL.

Paznen 2 Kunerka (30 v)
Tema 2.1 UCTOPUSA UBYUEHUS KIIETKU. KIETOYHAS TEOPUS (2 4)

Knerka kak cTpykTypHass U (QyHKIIMOHAJIbHAs €IWHUIIA >KHUBOTO.
HcTtopust nzyuenust kietku. [Ipokapuornueckasi 1 sykapuoTudeckas
kiaeTkn. CBOUCTBa KJIETOK, MHOTOOOpa3sWe KIIETOK YEIOBEYECKOTO
opranu3ma. [lpuHuMnuagbHass cxema CTpoeHUs KJeTKu. LluTtomorus
Kak Hayka. CBsi3b ILIUTOJIOTHU C JApYruMu Haykamu. KiierouHast
TEOPHs U €€ OCHOBHBbIE noaokeHus. Bkian P. I'yka, A. JleBeHryka,



P. bpoyna, K. baspa, M. Illnenanena, T. llIBanna u P. Bupxosa B
U3y4YE€HHE KJIETKU U CTAHOBJIIEHUE KJIETOYHOU TEOPUH.

Jlemonctpanus. [IpuHIMNUuaibHbIe CXEMbl YCTPOMCTBA CBETOBOIO U
AJIEKTPOHHOTO MHUKpockona. Moaenu KiIeTKku. MukporpenapaTsl
KJIETOK pacTeHUuW, IKHUBOTHBIX U  OJHOKJIETOYHBIX TI'pHUOOB.
Martepuasbl, pacckas3blBalomiue o Ouorpadusix yYEeHbIX, BHECIIHX
BKJIaJl B pa3BUTHE KJIICTOYHOM TEOPHUH.

IMPEAMETHBIE PE3YJIBbTATbBI OBYUYEHMU S
Y4yamuecs JOJIKHBI 3HATH:

e CTPOECHHE MPOKAPHUOTHYECKOU KIIETKHU;

e MHOTOOOpa3ue MpoKapuoT;

e CTPOECHHE IYKAPHUOTHYECKOU KIIETKH;

e MHOTOOOpa3ue 3yKapHuoT;

e KJIETKU OJHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTAaHU3MOB;

e OCOOEHHOCTH PACTUTEIBHBIX U )KUBOTHBIX KJIETOK;

e TIOJIOXKEHUS KJIETOYHOU TEOPUHU CTPOCHUSI OPTaHU3MOB.

VYyaruecs: 1OJKHBI YMETh:

e paboTaTh CO CBETOBBIM MHUKPOCKOIIOM;

e OIHMCHIBATh KAPTUHBI, BUITUMbIE B CBETOBOM MUKPOCKOII.

OcHosBuble nousiTusi. Knerka. L{utonorus. [Ipokapuotel: 6aktepuu u
CUHE3EeJICHbIe BOAOpOCIH (IIMaHOOAKTEepUM). DyKapuoTUdeckas KJIETKa;
MHOT'000pa3nue 3yKapuoT; KIETKU OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX
opranu3sMoB. OCOOEHHOCTH PpaCTUTEIBHOU U J>KHUBOTHOU KJIETOK.
[HonoxeHust KIIETOYHOU TEOPUM CTPOCHUS OPTraHU3MOB.

Tema 2.2 XUMUUYECKHUHN COCTAB KJETKH (2 u)

DJIEMEHTHBIN COCTaB KJIETKHU. PacmipoCTpaHEHHOCTh 3JIEMEHTOB, HX
BKJIaJT B oOOpa3oBaHUWE >XHUBOU MaTepUUd U OOBEKTOB HEKUBOU
OpUpoibl. MakpoOdJIEeMEHThI U UX KJIacCU(PUKAIUSI, MUKPODIJIEMEHTHI,
YIIbTPAMUKPOIJIEMEHTBI; UX BKJIaJl B 0Opa30oBaHME HEOPTaHUUYCCKHUX
U OPraHUYECKUX MOJIEKYJI JKHUBOT'O BEIIECTBA.

JemoncTpanusi. Cxema (auarpamMma) paclpeieI€HUsT XUMHUYECKHX
3JIEMEHTOB B HEXXHWBOM M XUBOU npupone. llepuoanueckass cucrema
XUMUYECKUX DJEeMEHTOB MenaeneeBa (MOXHO BUPTYaJlbHO IIpH
HOMOIIU MYJIbTUMEINUNHOTO MPUIIOKEHUS K YUEOHUKY ).
HNPEJIMETHBIE PE3YJIbTATBI OBYUEHUSA
VYyamuecs DJOJKHBI 3HATh:

e MAaKpO- U MHKPODJIIEMEHTHI, BXOSIINE B COCTaB >XUBOTO, U UX
POJIb B OpraHusMme.

Yyaimuecs JT0KHBI YMETh:

e XapaKTEepHu30BaTh (byHKOMOHATBHY IO poJib OT/ICJIbHBIX
XUMHUYECKHUX DJIEMEHTOB B KJICTKE.

OcHoBHbIE TIOHATUSI. OpraHOreHbl, MAKpPO3IJIEMEHThI, MUKPOIJIEMEHTHI,
YJIBTPAMUKPOIIEMEHTHI.

Tema 2.3 HEOPTAHNYECKHUE BEIIECTBA KJIETKH (1 4)



Heoprannueckne MOJIEKyJIbl )KUBOI'O BEIIIECTBA: BOJIA; XUMUYECKHUE
cBOMCTBa U OHosorudeckasi pojb. Colu HEOPraHUYECKUX KUCIIOT, UX
BKJIaJT B  OOEcledyeHHe  TMPOILECCOB  JKU3HEJEITEIBbHOCTU U
noJijiep>kaHue romeocrasa. Pojiib KaTHOHOB M1 aHUOHOB B O0€CTICUEHUU
OPOLIECCOB KU3ZHEAECITEIbHOCTU. OCMOC U OCMOTHUYECKOE JIaBJICHUE;
OCMOTHYECKOE MOCTYIIJIEHHUE MOJIEKYJI B KJIETKY.

JemoHcTpanus. Cxema CTpOEHUSI MOJEKYJIIbI BOJBI.

HPEIMETHBIE PE3YJIbTATBI OBYUEHUSA
Y4yamuecs JOJIKHBI 3HATH:

e XHWMHYECKHE CBOMCTBA U OMOJIOTUYECKYIO POJIb BOJIbI;

e POJIb KAaTHOHOB MW AaHUMOHOB B OOECHEYEHUHU MPOLECCOB
JKU3HEESI TENbHOCTH.

Yyammecs NOJIKHbI YMETh:

e OOBSCHSITH NPUYUHBI OCOOBIX CBOMCTB BOJIBI.

OcHoBHbIE NTOHATHs. CBOMCTBA BOJABI. MUHEpajbHbIE CONU. AHUOHBI U
KaTuoHbl. Bogopoansie cBsi3u. ['napoduinbHOCTh U THAPOGOOHOCTS.

Tema 2.4 OPTAHUYECKHUE BEIHIECTBA. OBILIIASA
XAPAKTEPUCTUKA. JIMIIUABI (3 4)

Oprannyeckue MOJIEKYJIBI. Hus3komosiekynsipHbie u
BBICOKOMOJIEKYJIIpDHbIE  cOeAuHEHUs. Jlummabl: HX  CTpPOEHHE,
Kj1accuukanusa U OHoJIorudyeckas pojib. XHMMHYECKHE CBOMCTBA
munuaoB.  HeWTpasgbHble SKUPBI: XHMMHYECKas oOpraHu3zanus U
cBorictBa. Poimp mM CBOMCTBA HOPOCTBIX, CIOMXKHBIX JMIIUAOB H
JIUTIOUIOB.

HPEJIMETHBIE PE3YJIbTATBI OBYUEHUSA

VYyamuecs DJOJKHBI 3HATh:
e MPUHIIUNBI CTPYKTYPHOM OpraHu3anuu U (GyHKIIUU JTUTTHIOB;
e KJIACCHU(PUKAITHIO JTUITUIOB.

Yuyamuecst TOJIKHbI YMETh:

e XapakTepu3oBaTh (PYHKIIUU JIUITUIOB;

e pa3nuyaTh JIUMUJbI U )KUPBI KaK BApHUAHTHI JTUITUI0B;

e IPUBOAUTH OpPUMEPHI PA3JIMYHBIX  JUMUJAOB (IIPOCTHIX,
CJIOKHBIX, JIUTIOUJIOB).

OcCHOBHbBIE TOHATHS. bBHOJIOTMYECKHE TMOJUMEPHBI: PEryJisipHbIE U
HEpEeryJsipHble, TOMONOJHUMEPbBI W  TeTeporojJumMepsbl. Jlunuasl.
HeiitpanbHbli€ )XUPBI, TUNONUIBI.

Tema 2.5 OPTAHUYECKHUE BEIHIECTBA. YIJIEBO/IbI. BEJIKH (4 4)

YTrineBoJibl: CTPOEHHUE U OMoJornyeckas pojab. MoHocaxapuabl,
onurocaxapuabl u noaucaxapuabl. OCOOEHHOCTU CTPYKTYpPHOU
OpraHu3ali, XWUMHYECKHE CBOMCTBAa W OHOJIOTHYEecKasi pOJib
OTJEJIbHBIX MOJHcaxapuaoB. bejkun — OHOJOTHYECKHE MOJMMEPHI,
UX CTPYKTypHasi opranuzanusi. MoHomepbl OenkoB. DOYyHKIINU
OenKOBBIX  MoOJIekyJ. benku-gpepmentsl. Crpykrypa  Oenka:
nNepBUYHAasi, BTOpHUYHAsl, TPETUYHAas, YeTBEpTHUUYHasi. Pa3zHOBUOHOCTH



BTOPUYHOM W TPETUYHOU CTPYKTyp. /JleHarypanusa u peHarypanus
O€JIKOB.

JemoncTtpamus. OObeMHbIE MOJEIU CTPYKTYpPHOH  OpraHu3aluu
OMOJIOTUYECKUX TTOJIMMEPOB — OEJIKOB.

IMPEAMETHBIE PE3YJIBTATBI OBYYEHUA
Yuyamuecs: 1OJ>KHbBI 3HATh:

e IPUHLMUIIBI CTPYKTYPHOUW OpraHu3anud U (PyHKIIHU OEJIKOB U
YIJIEBOOB;

e BHUAbl MEXMOJEKYSIPHBIX B3aUMOJEUCTBUN (BOJOPOJHBIE CBSI3H,
ruApoGOOHBIEC U DITEKTPOCTATUICCKUE B3aUMOJICHCTBUA);

e OCOOEHHOCTHU CTPYKTYPHOM OpraHM3allid U XHMHYECKHE OCHOBBI
(popMupoBanus nepBUYHON, BTOPUUHON U TPETUYHOU CTPYKTYP O€JiKa;

e KJIaCCUMUKAIUIO YTIICBOJIOB;

e XMMHYECKYIO XapaKT€pPUCTHKY OTACJIbHBIX IIOJHCaXapUuIa0B
(kpaxma’na, IIIMKOIr€Ha, HEeJII0JIO3bl, XUTHHA).

Yuyamuecs: J1OJI>KHbI YMETh !

e OOBSACHSTH NPUHLMI JICHCTBUS (PEPMEHTOB;

e XapakTepU30BaTh (PYHKIMU OCIKOB U yIJICBOJOB;

e [PUBOAUTH HOPUMEPHI PA3IUYHBIX YIJIE€BOJAOB (MOHOCAXapuJOB,
OJIMTOcaxaprua0B, HOJHCAXapUJI0OB);

e TIIPUBOAUTH IpUMEPHI (PUOPWIUISIPHBIX, TIOOYISIPHBIX OEJIKOB H
OenkoB, 00JIaJaI0IIMX YETBEPTUUYHOU CTPYKTYPOU.

OcHOBHBIE IIOHATUS. MonoMepsI. [Tonmumepsr. YTrieBoasl.
MoHocaxapuasl, OJINTOCaxXapusl, OJUCaAXapUIbl. benkmu.
buonornueckne mnomumepsl. llentmanas cBA3b.  JeHarypanuss wu
peHaTtypaliusi O€JIKOB.

Tema 2.6 OPTAHNYECKHUE BEILIECTBA.
HYKJVIEMHOBBIE KUCJIOTBI (4 1)

JHK — wmonekynbl HacaeactBeHHOCTH. Penyrmkamus JIHK,
nepeaayda HacJIeJICTBEHHOW HH(POpMALIUU U3 TOKOJIEHHUS B OKOJICHHUE.
Ilepenaua HaciencTBeHHOM HMHOpMaALIMU U3 sJpa B LUTOILIA3MY;
TpaHckpunuus. MarpuuHas u koaupyromasa nenu JIHK. PHK:
cTpyktypa wu  QyHkuuu. HWuHpopmaiimoHHbIe, TpaHCIOPTHHIE,
pudocomanbueie PHK. MoHOMEpbl HYKJIEHHOBBIX KHCJIOT —
HykJeoTuanl. [IpaBuno Hapradda.

JemoHncTtpanus. O0beMHbIE MOJIEJIN HYKJIEMHOBBIX KHUCIOT.
MNPEAMETHBIE PE3YJBbBTATHI OBYUYEHUSA
VYyanimecs 1OJI>KHBI 3HATD:

e TIPUHLUIIBI CTPYKTYPHOU OpraHu3aiud U (PyHKUIHUHU HYKJIEHHOBBIX
KHUCJIOT;

e CTPYKTYPY HYKJIEMHOBBIX KHCJIOT.

Yyamuecss HOJM)KHbI YMETh:
e XapakTepu3oBaTh (PYHKIUN HYKJIEUHOBBIX KHUCJIOT;
e paznuyath HykJienHoBbIe KuciaoThl (JIHK u PHK).
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OcHoBHble moHsATUS. HykneuHnoBwsle kuciaotbl. Perukanus JIHK.
Tpanckpunuus. Hykneorun. Hykneo3ua. KoMrieMeHTapHOCTS.

Tema 2.7 9YKAPUOTHUYECKAS KIIETKA. IUTOIIJIASMA.
OPT'AHOMU/BI (4 1)

DykapuoTtuyeckass kjerka. Ilnazmaruueckas wMeMOpaHa U €€
¢yukuuu. TpancnoptHast @QyHKUHMSL MeMOpaHbl. AKTHUBHBIU U
naccuBHbIN TpaHcnopT. [luHonuTo3 m (daronuro3. OOO0O0UKa KIIETKH
(n;ma3maTtuyeckast MeMOpaHa, HagAMEeMOpaHHBIN arrapar u
cyOmMeMOpaHHBIN KOMIUIEKC). lluToruiazma 3yKapuOTUYECKOW KIIETKU.
Opranouapl TUTOIUIA3MBbI, UX CTPYKTypa U pyHkuuu. Knaccudukarms
opranongoB. OCOOCHHOCTH CTPYKTYpHOH oOpranm3auuu M (QyHKIHHA
OTJCJIbHBIX OPraHoOuJAOB KJIEeTKU. [IpoucxokjieHue OpraHouaoB B
npoiiecce OHTO- U ¢uiaoreHesa. OCOOEHHOCTH JABYyXMEMOpPaHHBIX
opraHou1oB kjeTku. Kilaccudukamus U MOPOUCXOXKACHUE TLIACTU/I.
[luTtockener. BkiroueHusi, UX 3Ha4€HUE U POJIb B META00IU3ME KIETOK.
OcoOEHHOCTH CTPOCHUS PACTUTEIIBbHON KJIETKU.

JlemoHcTpanusa. Mogaenn kineTkd. CXeMbl CTpPOEHHUsI OpPraHOUIOB
pPacTUTEIILHON U )KUBOTHOU KJIETOK.

JlaGopaTopHbIe U MpaKTUYECKUE pabOThI

OpraHousipl KJIETKM (BUPTYaJIbHO C IOMOIIBIO MYJIBTHUMEIUWHOIO
OPWIOXKEHUS K YYEOHUKY ).

HaOnronenne KJIETOK pacTeHUMd M KUBOTHBIX Ha TOTOBBIX
MHUKpOIIperaparax.

HN3roroBnenne n onucaHne MUKPONPENApPATOB KJIETOK PACTEHUU.
MNPEAMETHBIE PE3YJBbBTATBI OBYUYEHUSA
VYyamuecs JOJKHBI 3HATD:

e CTPOCHHE DYKAPUOTHYECKOMN KIIETKHU;

e BHABI TPAHCHOPTA YE€pe3 MJIa3MaTUYECKYIO0 MEMOpaHy;

e (yHKIIUU OPTraHOUIOB;

e OCOOCHHOCTH PACTUTEJIbHBIX U JKUBOTHBIX KJIETOK;

e KJIACCU(UKAIIMIO OPraHOUJIOB KIJIETKH U OCOOEHHOCTU HUX
CTPYKTYPHOU OpPraHU3alUH.

Yyamuyecss 1OJKHbBI YMETh:

e XapaKTepu30BaTh PYHKIHNH OPTraHOUJIOB;

e pa3IMyaTh IUIA3MATHYECKYIO MEMOpPaHy U 000J0YKY KJIETKU;

e OTJIMYATh JAPYyr OT Jpyra BHJbl AaKTUBHOIO MW IIAaCCUBHOIO
TpaHCIoOpTa Yepe3 MeMOpaHy;

e ONpEAeHsiTh 3HAUYEHUE BKIIOYEHUH.

OCHOBHBIE TMOHATHA. OJyKapuoTH4deckas kierka. [lnmazmartnueckas
MeMOpaHa. OpraHouibl U TOIJIA3MBI. HememOpanHBIC,
OJTHOMEMOpaHHbIE U ABYyXMEeMOpaHHbIE OpraHouibl. BKitoueHus.

Tema 2.8 KIETOYHOE AAPO. XPOMOCOMBI (2 4)

KnerouHnoe sapo — LEHTp yHOpaBJ€HUS KU3HEIACSITEIbHOCTHIO
kJIeTKU. CTPYKTYypbl KJIETOYHOIO sifipa: sifepHasi 000JIOUKa, XpPOMAaTHUH
(rerepoxpoMaThH), SAPBINIKO W WX  QYHKIHHA. XPOMOCOMBI.
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I'omonorununsie xpomocombl. Kapuorun. HaGopsr xpomocoMm. YpoBHH
YIIAaKOBKHM XpOMAaTHHA.

HPEAMETHBIE PE3YJIBTATBI OBYUYEHUSA

Yyammecs QOJKHbBI 3HATh:

e CTpOCHHE U (PYHKIUU sIIpa;

e KJAaCCUMUKAIUIO U CTPOCHUE XPOMOCOM;

e 3Ha4YCHHE IMOCTOSHCTBA YHcaa U (OPMBI XPOMOCOM B KJIETKE.
Yyammecs JOJIKHbI YMETh:

e OIKUCBIBATh FTEHETUYECKUHN anmapaTr KJIECTOK-3YKapHOT;

e OIUCKHIBATH CTPOCHHUE U (DYHKITUHU XPOMOCOM;

e XapaKTEPU30BaATh IEPBUUHYIO MEPETIKKY;

e JIaBATh ONPEJICIICHUE KaAPUOTHUIIA U XaPAKTEPHU30BAThH €TO0.

OCHOBHBIE MTOHATHS. XPOMOCOMBI. ['OMOJIOTHMYHBIE XPOMOCOMBI.
Kapuotun. JIunnouaHeli U rarusiouIHbIA HaA0op xpoMocoM. I[lepBuunas
nepetsikka. Llenrpomepa. Kuneroxop.

Tema 2.9 TIPOKAPUOTUYECKASA KJIETKA (2 4)

I[Ipokapuornueckue kietku; dopma u pasmepbl. Kinaccudukarms
OakTepuil 1o popMe KIETKH U OCOOCHHOCTSIM MeTabonn3Ma. CTpoeHue
MATOIJIa3Mbl OaKTEepUATBHOW KJIETKU; OpraHu3allusl MeTadojmu3Ma y
npokapuoT  (COocoObl  TMTAHUS, OTHOIIEHHE K  KHUCJIOPOAY).
I'enetnueckuili annapat O0akrtepuili. CnopooOpazoBanue. PazmHoOxkeHue
(nenenre W T1MOJIOBOM mpouecc). MecTto W poab IMPOKApUOT B
OMOLICHO3aX.

JlabopaTopHbie U NpaKTUUECKHUE PaObOThI

N3yueHue kieTok OakTepuii Ha TOTOBBIX MUKpOIIpenapaTax.
HNPEJIMETHBIE PE3YJIbTATBI OBYUEHUSA
VYyamuecs JOJIKHbI 3HATh:

e CTPOEHHE MPOKAPHUOTHUYECKOUN KIIETKU;

e MHOIooOpa3ue ITPOKaApPHOT.

Yyammecst JOJKHBI YMETh:

e XapakKTepHU30BaTh OPraHU3AIUIO MEeTAa00JIM3Ma Yy TIPOKAPUOT;

e KJaccuuIupoBaTh Oaktepun 1O GOpME KIIETOK, TOJIIINHE
KJIETOYHOMN CTEHKH, OCOOCHHOCTSIM MeTab0JIn3Ma;

e OIMUCHIBATh TEHETUUECKUU arrmapar 0akTepuii, cnopooOpazoBaHue U
Pa3MHOKEHHE.

OcHoBHble TmiOHsITUS.  [IpokapuoThl, OakTepuu, [UAHOOAKTECPUH.
Hyxneoun. Kancymna. Conopa. Mypeun. Me3ocoma.

Tema 2.10 PEAJIM3AIIUSI HACJIEJCTBEHHOM MH®OPMAIIUU B

KJUIETKE (4 4)

I'en, reHeTHYECKHMM KOJ, CBOMCTBA T'€HETHYECKOIO KOJa. OTaIlbl
peanu3anuu TEHETHYEeCKOW wuH(GOpMalMu B KJIETKE (TPAaHCKPUIIIHUS U
TpaHcasuusi). Marpuunbiii cuHTe3. Koaupyromass ¥ MaTpUyHbIE 1I€NU
JAHK.

Jemonctpamus. Tabnuma reHerudeckoro koxaa. IIpocTtpaHcTBeHHas
moaenb JIHK. Cxema OmocuHTE3a Oenka.
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JlaGopatopHbie U mpakTUYEeCKUe padOThI

Pemenue 3amau 0o  MOJIEKYJISIpHOM  OMOJIOTUM HA IOCTPOCHUE
HYKJIEMHOBBIX KHCJIOT 110 NPUHIMUNIY KOMILUIEMEHTAPHOCTH U ONpPEAEICHHUE
MOCJeI0BaTEeIbHOCTH aMUHOKUCIOT B O6enke mo JIHK u PHK.
HPEIMETHBIE PE3YJIBTATBI OBYUYEHUSA
Yuamuecs: JOJKHBI 3HATh:

e OINpPEJICIICHUE I'€HA;

e CBOMCTBaA '€HETUUYECKOTO KOJa;

e NPUHIUN MAaTPUUYHOTO CUHTE3A;

e DTAaITbl peAJIU3alIUHU HACICACTBEHHOW MH(MOpPMaITHH.
Yyammuecs JOJKHBI YMETh:

e HWCHOOJIL30BAaTh IIPUHIIMII KOMIUIEMEHTAPHOCTU IIPU TMOCTPOCHUU
HYKJICMHOBBIX KUCJIOT;

e OITUCHIBATH ITPOIECCHI, MPOUCXOASIINE ITPHU OMOCUHTE3e OeJIKa.

OcHoBHble nOHATUI. ['eH, reHermueckuii koa. Kopon. Tpuner.
AHTUKONOH. Tpanckpunuus. TpaHcasuus. MaTpudyHBIA CHHTES.
Konupyromas u marpuunas nenu JJHK.

Tema 2.11 HEKJIETOYHASA ®OPMA KU3HU: BUPYCHBI (2 4)

OCOOEHHOCTH CTPOCHHSI U PpPa3MHOXKEHHsI BHUpPYycoOB. Hcropus
OTKPBITHSIT BUPYCOB. 3HAUYEHHE BHPYCOB B IPUPOJIE U KU3ZHHU
yesioBeka. MHoroo6pazue BupycoB. JKuzHennbii uukia BHWY.
BupychHbie 3aboneBaHusi U npodUIaKTHKA HUX PaCIpPOCTPaHECHUS.
CITN/ 1 mepsbl ero npoUuiIaKTUKH.

JemoHcTpanusi. Cxema CTpOSHUsI BUpyca.
HPEJIMETHBIE PE3YJIbTATBI OBYUEHUSA
VYyamuecs DJOJKHBI 3HATh:

e OCOOEHHOCTH CTPOCHUS BUPYCOB;

e MHOTroo0Opas3mue BUPYCOB;

e BHUPYCHBIC OOJIC3HU KUBOTHBIX M YEJIIOBEKA;

e Mepbl TNPOPUIAKTUKH BUPYCHBIX 3a00JIeBaHUN >KUBOTHBIX U
4eJIOBEKa.
Yuamuecs: 1OJIKHBI YMETh:

e XapaKTepHU30BaTh CIIOCOOBI IPOHUKHOBEHUS BUPYCOB B KJIETKY;

e OIIHUCHIBATH >KU3HEHHBIN ki BMY.

OcHoBHble noHsTUsA. Bupyc. bakrepuodar. Karicua. JlononnurensHas
000JI0YKa.
METAINIPEAMETHBIE PE3YJIBTATHI ObBYYEHUSA
Yyamuecs JOJIKHbI YMETh:

e COCTaABJISITb CXEMBblI M TAOJUIILI [JIsI MHTErpalluu MOJYyYEHHBIX
3HAHUM,

e 0000mare HHGOPMAITHIO U JIeIATh BBIBOJIBI;

e padoTaTh C JJOMOJHUTEIBHBIMA UCTOYHUKAMU HH(MOPMAITUH;

e CaMOCTOSITEJIBHO COCTaBJISITb CXEMbI HPOLECCOB W CBSI3HBIU
pacckas no HUM;

e paboTraTh € MHUKPOCKOIIOM ¢ HW3rOTaBJIWBATh IMPOCTEHUIIINE
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Opernaparsl sl MUKPOCKONTMYECKOTO MCCIIETOBAHUSL.

MexnpeaMeTHbIE CBSI3U

Heoprannueckas xumus. Xumnuueckue cBsa3u. CTpoeHUE BEIIECTBA.

Oprannyeckas xumwus. [IpUHIUINIBI OpraHu3aliid OPraHUYECKHX
COCIMHEHUMN. YTJIEBOJbI, JIUOUABI, >XUPbI, OEJIKH, HYKJICHHOBBIC
KHUCJIOTHI.

duzuka. CBoiicTBa KXHUAKOCTEW, TEIUIOBBIE SIBJICHUSA. 3aKOHBI
TEPMOJUHAMUKHN U ONTHUKH.

Paznen 3 Opranusm (65 4)
Tema 3.1 OPTAHU3M — E/IUHOE HEJIOE. MHOI'OOBPA3UE
OPI'AHU3MOB (2 4)

Pa3znooOpazue opranu3sMoB (OAHOKJIIETOYHBIE M MHOTOKJIETOYHBIC
opranu3Mbl). MHOTOKJIETOUHBIM OpraHu3M KakK JIHUCKpETHas cucTema
(TkaHwu, OpTraHhl). KononnanbHble OpraHu3MBbl. IIpumepsl
OQHOKJIETOUYHBIX OPraHU3MOB, OTHOCSIIUXCS K pPa3HbIM IllapCTBaM.
OpraHouipl ClielIMadbHOIO HA3HAYEHUS Y OJTHOKJIETOYHBIX OPraHU3MOB.
IIpumepbl KOJTOHHUATBHBIX OPraHU3MOB. TKaHU paCTEHUU U )KUBOTHBIX.

JlemoncTpanus. IlpumMepbl OJHOKIETOYHBIX ¢ MHOTOKJIETOYHBIX
OpPraHUu3MOB.

HPEIMETHBIE PE3YJIBTATBI OBYUYEHUSA
VYyamuecs DOJKHBI 3HATh:

e OIpPENEJICHUuE OPraHru3Ma;

e MHOIooOpa3ue OpraHu3MoB (OJHOKJIETOYHBIC, KOJIOHHAJIb- HBbIE,
MHOTOKJICTOYHBIC);

e KJaCCHU(PUKALIMIO TKAHEH pAaCTE€HUM U ’)KUBOTHBIX.

Yyamumecs IO KHbI YMETh:

e pa3nuyaTh OJIHOKJIETOYHBIE, KOJOHHUAJIBHBIE U MHOTOKJIETOYHBIC
OpTraHU3MBbI.

OcHoBHble nOHATUA. Opranndm. OJHOKJIETOYHBIA  OpPraHU3M.
MHOrokKJIeTOYHbIN Opranu3M. Tkanb. Opra.

Tema 3.2 OBMEH BEIIIECTB U ITPEBPAIIIEHUE DJHEPT' UMN.
SHEPTETUYECKHWI OBMEH (4 u)

OOmMeH BeliecTB U nmpeBpallleHrne dHepruu B kietke. [lnactuueckuii u
sHepreTudeckuii ooMeH. AT® kak yHUBepcalnbHbIi UICTOYHUK DHEPTUU.
Maxkposprudyeckue  CBSI3H. Dranbkl  3HEPreTudeckoro  oOMeHa,
paciierieHue TJTFOKO3BI. dochopunupoBaHue. OcoOeHHoCTH
MeTadom3Ma y 6akrtepui u rpuboB. bpokeHue u ero pa3HOBUIHOCTH.

JemoHcTtpanus. Cxema oOMeHa BEIIECTB.

MHNPEJIMETHBIE PE3YJIbTATHBI OBYUEHUSA
Yyammecs JOJKHBI 3HATH:

e DTanbl OOMEHAa BEMIECTB;

e BUJBI OPOXKCHUS;

e OCHOBHOE DHEPIreTUYECKOE yPAaBHEHUE;

e DJTAaIlbl YHEPTrEeTUUECKOTO OOMEHA;

e MECTO IMMPOTEKAHUS DTANOB YHEPTETUIESCKOTO OOMEHA.
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Yyammecs NOJKHbI YMETh:
e ONUCKHIBATH OOMEH BEUIECTB U MPEBPAILICHUE YHEPTUU B KIICTKE;
e OTJMYATh IIUKOJIHN3 U OPOKEHUE;

- MPUBOJIUTH MOATAITHO MPOIECC YIHEPTETUUECKOro 0OMEHa.

OcHoBHbIe TIOHATHS. OOMeH BemiecTB. Metabonu3m. DHEepreTUu4ecKui
obmeH. [lnmactunueckuit oomMeH. AT®. ['mukonu3z. bpoxkenue. Knerounoe
Jnpixanue. OxkucauresbHoe GochopuinpoBaHue.

Tema 3.3 IIACTUYECKHUH OBMEH. ®OTOCHHTE3 (4 4)

Tunsel utanusi. ABToTpodsl u rereporpodsnl. Dorocunres. dazbl
porocunTeza. OxucaurtenpbHOe dochopmwanupoBanue. DOTOCUCTEMBI.
doTtonu3 BOAbI. DJIEKTPOHHO-TpaHCOOpTHasi cuctema. llepeHocuuku
Bogoposa. OcobeHHOCTH OOMEHa BEIIECTB Y PACTCHHM, >KUBOTHBIX H
rpuboOB.

HemoHctpanus. Cxema ¢poTOCUHTE3A.
HPEIMETHBIE PE3YJIBTATBI OBYUYEHUSA
Yuamuecst J1OJKHBI 3HATh:

e TIPUMEPHI TUIACTUUECKOTO OOMEHA;

e oTarnbl GOTOCUHTE3a U €T0 POJIb B IIPUPOJIC;

e MECTO TIPOTEKaHUSI B KJIETKE CBETOBOM ©W TEeMHOBOU (a3
¢boTocunTE3A;

e TIIPOILIECCHI, MPOUCXOJSIINE BO BpEeMsI CBETOBOM W TEMHOBOM a3
(oTocunTesa.

Yyammuecs TOJKHbI YMETh:

e OIMCHIBAaTh OOMEH BEIIECCTB U MPEBPAILCHUE SHEPTUH B KJIET K€;

e IIPUBOAUTH IOJAPOOHYIO CXeMmy TIIpoleccoB (HOTOCHUHTE3a U
OuocuHTe3a OeJka.

OcHoBHBIC TIOHATHSI. ABTOTpOdBI. I'ereporpodnl. DOTOCHUHTES.
CseroBas ¢aza. TemaoBas daza. OkucaureapbHoe GochopuiIMpoOBaHHE.
I'panbl. Tunakouael. HAJI®. doTomms. @oTo- cucrema. XJIopouil.

Tema 3.4 IEJIEHUE KJIETKHA. MUTO3 (3 v)

JKU3HEHHBIM NUKI KIETKU U €ro HPOAOJDKUTEIIBLHOCTh. JleseHue

kiaeTtok. Kiietkm B MHOroksierodyHom opraHusme. Ilonsitue o

g depeHITUPOBKE KJIETOK MHOTOKJIETOYHOTO OopraHusmMma.
MuroTtudeckuii nuki: uHrepdaza, peaymukanus JHK; mutos, daszel
MUTOTUYECKOTO JIETICHUS u npeoOpa3zoBaHUs XPOMOCOM;

OMOJIOTMYECKHII CMBICII U 3HAa4Y€HHUE MUTO3a (OEcCIojioe pa3MHOXEHHUE,
pOCT, BOCIIOJTHEHHE KJIETOUYHBIX TMOTEePh B (PU3MOJIOTHUYECKUX U
MaTOJOTHYECKUX YCIOBUsIX). [IpOMOIKUTENPHOCTh MHTO3a. DTallbl
CTIUpATU3AIUNA XPOMOCOM.

JlemoHcTpanus. PUrypbl MUTOTUUECKOTO AEICHUS B KJIETKaX KOpEIIKa
JIyKa MOJI MUKPOCKOIOM M Ha CXEME.

JlaGopaTopHBIE U ITpaKTUYECKHUE PadbOTHI

N3yuenue MuTO3a B KJIETKaX KOpEIIKa JIykKa (BUPTyaJlbHO W/ WU
Ha TOTOBBIX Mpenaparax).
NPEIMETHBIE PE3YJIbTATBI OBYUYEHUSA
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Yyamumecs JOJKHbBI 3HATH:

e MUTOTHYECKHMW W  JKWU3HEHHBIM ILUKJI  KIETKH M  HUX
OPOAOJIKUTEIIbHOCTbD;

e IMPOIIECCHI, MIPOUCXOAIINE HAa KAXKA0U (pa3ze MUTO3a;

e BapuUaHTBI MHUTO34;

e OCOOEHHOCTH MHUTO3a B PACTUTEJIbHBIX U >KUBOTHBIX KJIETKaX;

e JTalbl CHUPATIHU3ALMNN XPOMOCOM;

e OMOJOTHMYECKOE 3HAUECHUE MUTO3A.

Yyammecs NOJKHbI YMETh:

e OIMMCHIBATH CTPOCHHUE U (PYHKIIUU XPOMOCOM;

e JIaBATh OIPEJICIICHUE KapUOTHUIIA U XapaKTE€pU30BaTh €ro;

e ONUCHIBATH MHUTO3 IO (pazam;

e pa3ianyaTh MUTOTHYECKHU (KJIETOYHBINM) IIUKI W >KU3HECHHBIU
LMKJI KJIETKH.

OcHoBHbIe TIOHSATHUS. JKHM3HEHHBIM [UKJI KIECTKA. XPOMOCOMBI.
Kapuotun. MUTOTHYECKHMNA LHUKJI; MHUTO3. BHOJIOrMYECKHN CMBICHT
muto3a. Ilpodaza. Meradaza. Anadaza. Tenodaza. Pensukarius
(penymmukarus) JIHK. Coupanuszaiust XpoMOCoOM.

Tema 3.5 PASMHOKEHHUE: BECITIOJIOE U ITOJIOBOE (4 1)

CymHocTh W  (oOpMBbI pa3MHOXEHUsI opraHu3MoB. becnomnoe
Pa3MHOXKEHHUE PACTEHUU U KUBOTHBIX. BUJIbl 6€CIOJI0T0 pa3MHOXKEHHUSI.
BapuanThl BeretaTMBHOrO pa3MHOXKEHHUsI. BereraTuBHbIE OpraHbl
pactenuii. Jlenenue. CnopoooOpazoBanue. [loukoBanue. dparMmeHTaIusl.
[TonoBoe pa3MHOXKEHHE >XHUBOT- HbIX W PACTEHUM; raMEThl, IMOJIOBOU
nporiecc. buosgorunyeckoe 3HaUCHUE TTOJIOBOTO PA3MHOXKEHHUSI.

JlemoHncTpanusi. CxeMbl, WLTIOCTPUPYIOIIHE CIIOCOObI BET€TaTUBHOIO
Pa3MHOXXEHUSI pacTCHHUI; MHUKpOIIpEIapaThl sIMIEKIIeTOK; poTorpadumu,
OoTpakarollie pa3HOOOpa3rue MOTOMCTBA Y OJHOM ITapbl pOIUTEIICH.
HPEIMETHBIE PE3YJIBTATBI OBYUYEHUSA
Yyamuecs JOJIKHbI 3HATh:

e (OpPMBI U paCIPOCTPAHEHHOCTH OECIIOJIOrO Pa3MHOXKEHUS;

e OCOOEHHOCTH OECITIOJIOTr0 Pa3MHOXKEHHUSI PACTCHUM U )KUBOTHBIX

e CYIIIHOCTbH ITOJIOBOT'O PA3MHOKEHUS U €0 OMOJIOTHYECKOE
3HA4YCHUE.

Yyamumecs T0JKHbI YMETh:

e XapakKTepU30BaTh OMOJIOTHYECKOE 3HAUYCHUE 0ecnoJioro
Pa3MHO>KEHUSI;

e paznauyaTh GopMbI OECIIOJIOT0 Pa3MHOXKCHUS;

e pa3auyaTh CIIOPY KaK CICIHAIIU3UPOBAHHYIO KJIETKY,
peHa3HAYCHHYIO JIJIsI O€CITOJIOTO PAa3MHOXKEHUS, U CIIOPY OaKTEepHii;

e OOBSICHIATH MPEUMYIIIECTBO MMOJIOBOTO PAa3MHOXKXEHHUSI.

OcHoBHbIe noHsATUsA. PasmHoxenue. becnonoe pasmuoxeHue. IlonoBoe
pa3MHOXKEHUE. BereratuBHoe pPa3MHO>KEHHUE. Jlenenue.
Criopoo6pazoBanme. Criopa. Perenepamusa. Kimnon. CnoopaHruu.
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BereratuBubsie opranbl. OOHOJOMHBIE ¢ JIBYJOMHBIE pPacTEHUSI.
ITomoBoit fumopduszm.
Tema 3.6 OBPABOBAHUE IMOJIOBBIX KJIETOK. MEHO3 (4 4)
Meiio3 U ero OoTin4Yusl OT MHUTO3a. bHOJIOrHYeckKoe 3HadYeHUE
meino3a. Ocobennoctu mnpodassl |. ['amerorenes. Dramnbl oOpazoBaHUs
MOJIOBBIX KJETOK: Ppa3MHOXKEHHE, POCT, co3peBaHue (Meno3) wu
(dopmupoBanue 1MoOJIOBBIX KJIETOK. OCOOCHHOCTH CIIEpMaTOreHesa u
OBOreHe3a. 3HaueHue rameroreHe3a. IlapreHoreHe3 kak BapuaHT
HOJIOBOTO Pa3MHOKECHHUS.
HPEIMETHBIE PE3YJIbTATBI OBYUEHUSA
Yuamumecs JOJIKHBI 3HATH:
e CYIIHOCTb M€H03a U €ro ONMOJIOTHYE€CKOE 3HAUCHHUE;
e IPOLIECC FTAMETOT€HE3a U €TI0 ITAIIbI.
Yyammecst JOJKHBI YMETh:

e XapaKTEepHU30BaTh OHMOJIOTUYECKOE 3HAYECHUE HOJIOBOTO
Pa3MHOXKEHUS;

e OOBSCHSTH MpOIleCcC MeH03a U XapaKTEepU30BaTh €ro ATarlbl;

e OINHMCHIBATH MOPOIECC TaMeTOreHe3a W BBIACISITh OCOOEHHOCTHU
CIIEpMaTOTr€HE3a U OBOI'CHE3A;

e paznnyaTrh CIIEPMATO30UABI U CIIEPMUU;

e BBIJCIISITH OCOOEHHOCTH MPOTEKAHHUsI TaMETOTeHEe3a Yy PACTCHUM U
>KUBOTHBIX;

e ONpPEACHsTH POJib MeHo3a B KM3HEHHBIX IHUKJIaX pPa3IndHbIX
OpPTraHU3MOB.

OcHoBHble TIOHATHS. Meno3. buBanentsl. Terpansl. KpoccuHrosep.
lN'amersr. Suineknerka. Coepmarozous. Cnepmuii. ['amerorenes.
Cnepmarorenes3. OsBorene3. Cramusa pasmHoxeHusi. Crtaausi pocra.
Cranust co3peBanusi. Cramuss dopmupoBanusi. Pa3naenbHOIONbBIC
opranu3msbl. ['epmadpoautsl. [lapTeHorenes.

Tema 3.7 OIIVIOAOTBOPEHME (2 4)

Oriog0OTBOpEHUE UM €ro  CyHUIHOCTh. bBHOJIOTMYECKUU  CMBICHT
OTLUIOAOTBOPEHUSI. Bapuantsl OILIOZIOTBOPEHUS (Hapy»xHoe€,
BHYTpPEHHEE, IMEPEKPECTHOE, CAaMOOIUIOAOTBOPEHUE, €CTECTBEHHOE WU
UCKyccTBeHHOE). OCOOEHHOCTH OIJIOJIOTBOPEHUS Y pacTeHuii. J[BoiiHoe
OTUIOJIOTBOPEHUE y HOKPBITOCEMEHHBIX. HckyccTBeHHOE
OTUIOJIOTBOPEHUE Y UEJIOBEKA U MPHUHIIUIIBI JICUEHUsI OE€CIIIIOHSI.
HNPEJIMETHBIE PE3YJIbTATBI OBYUEHUSA
VYyamuecs 10J>KHBI 3HATH:

e CYIIIHOCTBH OIUJIOJJOTBOPEHUS U €r0 Pa3HOBUJIHOCTU;

e TMPUYUHBI MOSABJICHUS PA3JIMYHBIX TUIMIOB OILJIOOTBOPEHUS;

e MOYEMY OILUIOAOTBOPEHUE MPOUCXOAUT IMPEUMYIIECTBEHHO BHYTpPH
BU/IA;

e CYThb JBOMHOI'O OIUIOJIOTBOPEHMUSI.

Yuyammuecst JOKHBI YMETh:
e OOBSCHSITH MPOIIECC OTLIOJOTBOPEHUS U OOPA30BaAHUS 3UTOTHI;
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e OIMCHIBATH MPOLECC OMJIOJJOTBOPEHHUS y OPEACTAaBUTENENH Pa3HbBIX
CHUCTEMATHUYECKHUX I'PYIII (OTACI0B PACTEHUN U TUTNIOB >KUBOTHBIX).
OcHoBHbIE TIOHATHS. OIJIONOTBOPEHHUE: HaApPY)XHOE, BHYTpPEHHEE.
Ocemenenue. 3urora. JlBoitHoe oruogoTrBopeHue. HMckyccTtBeHHOE
OIJIOJIOTBOPEHHUE. DKCTPAKOPIOPAITBHOE OIIIIOJOTBOPEHHUE.
Tema 3.8 UHAUBUAYAJIIBHOE PABBUTUE OPI'TAHU3MOB (6 4)
OMOpUOHAIBHBIN nepuosi pa3BuTU. (OCHOBHBIE 3aKOHOMEPHOCTH

poOieHnsI; OOpa3oBaHWE OMHOCIIOMHOTO 3apojbiliia — OJacTyJIbI.
lacTpymsinust; 3aKOHOMEPHOCTHU 0Opa30BaHUs ABYXCIOMHOTO 3apObIiiia
— racTpyJibl. I[lepBuunbIii OpraHoOreHes U JaJIbHEUIIasI

nuddepeHIMpoBKka TKaHEW, OPraHOB U CUCTEM. B3ammopaencTBue Tpex
3apOJBINIEBBIX JUCTKOB. OpHOSHIIEBbIE (MOHO3UTOTHBIC) OJM3HEIHI.
I[TocTomMOpuoHaIBEHBIN IEpUO]T pa3BUTHSA. POPMBI TOCTAIMOPUOHAIILHOTO
nepuoja pa3Butus. HenpsiMmoe pa3BUTHE; HOJHBIM W HENOJHBIN
Metamopdo3. Buomornyeckuit cMmbICI pa3BUTHS € MeTaMop@do30M.
ITpssmoe paszButue. Ctapenue.

Jlemouctpamus. TaOiaunbl, WIUIIOCTPUPYIONIHME TIPOIECCHl PaHHUX
ATAaNOB AMOPUOHAIBHOIO Pa3BUTUA U MeTaMopdo3a y WICHHUCTOHOTHX,
MO3BOHOYHBIX (PKECTKOKPBUIBIX M YEHIYEKPbUIbIX, aMpuOUii); CXeMbl
npeoOpa3oBaHUsl OPraHOB U TKaHEHW B MPOIIECCE OHTO- U (pUiIoreHesa.
HPEJIMETHBIE PE3YJIbTATBI OBYUEHUSA
VYyamuecs DOJKHBI 3HATh:

e OIpeJICIICHUE MOHSTUS «OHTOTCHE3»;

e IIEPUOAMBANMNIO UHANBUAYAJTIHHOIO Pa3BUTHSA;

e DTanbl SMOPUOHAIIBHOTO PA3BUTHUSI;

e MCTOYHHUKH Pa3BUTHUSI OPTAHOB B IIPOILIECCE OHTOICHE3a;

e (HOpMBI TOCTAIMOPHUOHATILHOTO PA3BUTHS;

e OCOOEHHOCTH IIPSIMOTO Pa3BUTHS;

e OCOOEHHOCTHU BHYTPUYTPOOHOTO pa3BUTHUSI;

e OCHOBHOW OMOTr€HETHYECKUU 3aKOH.

Yyammecst JOJKHBI YMETh:

e OIIMCHIBATh  IPOLIECCHI, TMPOUCXOMAAIINE HOpu  JApPOOJIECHUH,
racTpyJisiliiid U OpraHoOr€HE3E;

e XapakTepus3oBaTh POPMbI HOCTIMOPHUOHAIILHOTO Pa3BUTHS;

e pa3nuyaTh NOJHBINA U HENOJHBIM MeTaMOopP(PO3;

e PACKpbIBATh OMOJIOTUYECKHI CMBICII pa3BUTHS C MeTaMOP(PO30M;

e XapaKTepU30BaTh ITAIllbl OHTOICHE3A.

OcHoBHble NOHATUA. OHTOreHe3. Tumbl OHTOreHe3a. OMOpPHUOIrEHE3.
Jpob6nenue (OGnactymsuusi). Mopyna. Tacrpymnsuusa. Helipyna wu
HEUPYISUS. JuddbepennupoBka KJIETOK. OpraHoreHes.
Metamopdo3. MOHO3UTOTHBIE OJIM3HENBI. ITnamenTa.
DOMOpUOHaNIbHBINM Tepuos pa3BuUTHSA. [locTAoMOpHMOHANIBHBI TIEPUOJT
pa3BuTusa. POCT: OrpaHU4YE€HHBIA U HEOTPAHUYECHHBIMN.

Tema 3.9 OHTOI'EHE3 YEJIOBEKA.
PEITPOAYKTUBHOE 310POBBE (4 4)
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Oco6GeHHOCTH PMOPUOHAIIBHOTO pa3BUTHs YejioBeka. [Iporieccsr,
OPOUCXOJSIIME Ha paHHUX JITanax sMOpuoreHesa (¢dpopmMuUpoBaHHE
MopyJibl W Onactyibl). IlepBeiii »Ttan auddepeHIUPOBKH KIIETOK
3apoapimia. I[lpeamnoaHbii U IUIOAHBIM TIepuoibl. POpMHUpPOBAHUE
3apOJIBINIEBBIX (BPEMEHHBIX, MPOBU3OPHBIX) oOpraHoB. PoxiaeHue.
I[TocTamMOpuoHaNTBbHBIHM NepuoJl  Pa3BUTUS: JOPENPOLYKTUBHBIN,
PETPOAYKTHUBHBIN MIEPUOJIbI, CTapeHue U cMepTh). [lonoBoe co3peBanue.
Kputnueckue nmepuojibl OHTOreHe3a. BiusiHue HUKOTHHA, aJKOTOoJIs U
HApPKOTUKOB Ha pPa3BUTHUE 3apOJbIIA W PEMNPOJIYKTUBHOE 300POBBHE
JyenoBeKa. MexaHn3Mbl CTapEHUSI.

JlemoucTpanus. TaOauibl, WUTIOCTPUPYIOIIHAE MPOIECChl PaHHUX
ATAroB YMOPUOHAIIBHOTO Pa3BUTHS UEIOBEKA.

HPEIMETHBIE PE3YJIbTATBI OBYUEHUSA
Yyamuecs: JOJKHBI 3HATh:

e OCOOEHHOCTH OHTOT'C€HE3a YEJIOBEKA;

e MEPHUOJAUZALUIO UHAUBUAYAJIBHOTO PA3BUTHUS YEIIOBEKA;

e DTaIlbl SMOPHUOHAJIBHOTO PAa3BUTHUS YEJIOBEKA;

e CIICIIMAJIbHBIE (BpEMEHHBIE, ITPOBU30OPHBIC) OPraHbl;

e OCOOCHHOCTU W TI€PHUOJIU3AIIMIO TTIOCTIMOPHUOHAIBHOTO PAa3BUTHUS
4EeJI0BEKA;

e MEXAHU3MbI CTApEHUS OpraHU3MaA.

Yyamuecs J0JI)KHbI YMETh:

e OIMUCHIBATH  MOPOIECCHI, IPOUCXOJAIIUE  TIpU  JAPOOJICHUH,
racTpyJisiIMU U OPTraHOTEHE3€ YEITOBEKa;

e pa3jnyaTh 3apOJbINIEBBIA W IUIOJHBINM, HSMOpPHOHAJIBHBIA U
NOCTAMOPUOHATBHBIN DTAIlbI;

e XapakTEepHU30BaTh IMOCTAIMOPHOHAIBHOE pPa3BUTHUE YEJIOBEKa II0
ATaramM U KpUTHYECKHUE NEPUOJIbl OHTOTEHE3A;

e XapakTepu3oBaTh (PaAKTOPbl pHCKA TIPU Pa3BUTHUH 3apOJIbIIIa
(BIMsTHUE aJIKOTOJIsI, HUKOTHHA, BUPYCHBIX 3a00JIEBaHUN MaTEpH).

OcHoBHble mOHATHSA. Mopyna. bnacryna. T@'actpyna. Helipyna.
CrnieunanbHble Oopranbl. JlopenpoayKTUBHBIN nepuoi. PenpoayKTUBHBIN
nepuon. llepuon crapenus.

Tema 3.10 TEHETUKA — HAYKA O 3AKOHOMEPHOCTSX
HACJIEACTBEHHOCTU U UBMEHYUBOCTHU. I' MEHJIEJIb —
OCHOBOITOJIOKHUK 'EHETUKMA (2 uv)

HUcropuss  paszButusi  reHetukn. Otkpeitue [I. Menaenem
3aKOHOMEPHOCTEM HaACJIEAOBaHUs TMPU3HAKOB. (OCHOBHBIE TMOHSTHUSA
reHetuku (reH, JIOKYC, TOMOJIOTUYHBIE XPOMOCOMBI, TOMO3HUIOTa,
reTepo3urora, JOMUHAHTHOCTb, PEIIECCUBHOCTb, T€HOTHUII, (DEHOTHII).
I''u6pugonornyeckuii MeToJI H3Yy4YEHUs HACICACTBEHHOCTH. MeETOmbl
T€HETUKH. 3HAYEHUE IC€HETUKU.

JdemoHncTpanus. POIOCIOBHBIE  BBLIAIOIIUXCS  IIPEACTABUTEIEU
KYJIbTypbl. XPOMOCOMHBIE aHOMAJIMU YeJIOBEKa U UX (PEHOTHNHUUYECKHUE
OpPOSIBIICHUSL.
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INPEAMETHBIE PE3YJBbBTATBI OBYUYEHUSA
Yyamuecs DOJKHBI 3HATH:

e OIIPECHOCIICHUE I'C€HETUKU KaK HAYKH;

e OCHOBHBIE I€HETUYECKUE ITOHSITUSL: «reH», «anJeib,
«JIOMUHAHTHBIM NPU3HAK», «PELECCUBHBIM IPU3HAK», «PEHOTHUID?,
«TE€HOTHUID», KTOMO3UT'0Ta», KT€TEPOZUTOTAN;

e CYIIHOCTH ruOPUI0JIOTUYECKOTO MeToaa U3YUYCHUS
HACJEICTBEHHOCTH;

e METOJBI T€HETUKU (reHeasiornyecKui, OJIM3HEIIOBBIN,
OMOXUMHUYECKUH, UTOTEHETUYECKU, HOITYJISIHUOHHO-
CTaTUCTUYECKHUN);

e OCOOCHHOCTH TOpOXa, KOTOPhIC MO3BOJHIM MEHOETI0 BBISIBUTH
CTaTUCTUYECKHE 3aKOHOMEPHOCTH HAacCJIeIOBaHUS IPU3HAKOB (OBICTpOE
Pa3MHOXXEHHUE, CIOCOOHOCTh K CaMOOITBUICHUIO U TMOJYYECHHUIO YUCTBIX
JIMHUM, HAJTUYHE SIPKO BBIPAKEHHBIX aJIbTEPHATUBHBIX ITPU3HAKOB).
Yyamuecs: JOJI)KHbI YMETh:

e HCIIOJIB30BAaTh I'€HETUYECKY) CUMBOJIMKY IIPU COCTABJIEHUU CXEM
CKpEILIMBaHUS;

e 3alMCBIBATh T€HOTUIIBI OPTaHU3MOB U BBIIIUCHIBATH UX F'aMEThI;

e pasinyarb TOMO- U I'€TEPO3UTOTHBIE OPTAHU3MBI.

OcHoBuble moHsATHI. HaciaeacrBenHocts. M3meHumBocTh. 1'eH.
I'enornn. ®enorun. Asutenb. /loMMHaHTHBIM ODpuU3HAK. PenieccuBHBIN
npu3Hak. ['mOpua.  AnbTepHaTHUBHBIM  Opu3Hak. ['omo3urora.
I'erepo3urora.

Tema 3.11 3AKOHOMEPHOCTHU HACJIEAOBAHMUAI.
MOHOI'MBPUJIHOE CKPEIIIUBAHHUE (4 4)

MonoruopusHoe ckpemuBaHue. JlOMUHAHTHBIE W PEIECCUBHBIC
OPU3HAKU. AJUJIEIA U aJUIeJIbHbIE I'€Hbl. | 'OMO3UTOTBI U T€TEPO3UTOTHI.
IlepBbIiii 3akOoH MeHOesT — 3aKOH €IMHOOOpa3usi THOPUIOB MEPBOTO
MOKOJICHUsT (TIpaBUJIO JTOMHUHUpOBaHUs). He- moiiHOe JTOMUHUPOBAHUE
WJIM OPOMEXKYTOUYHOE HacyiegoBaHue. Bropoit 3akoH Menesss — 3aKkoH
pacmieryieHusi. 3aKoH (TUIOTE3a) YUCTOThI rameT. LluTtomormueckue
OCHOBBI MOHOTUOPHUTHOTO CKPEITUBAHUSI.

JemoHcTpanusi. CxemMbl CKpEIUBaHUs, WLUIIOCTPUPYIONINE ONBITHI 1.
MeHpens o MOHOTUOPHUAHOMY CKPEIIIUBAHUIO.

JIaGopaTopHbI€ U MpaKTUYECKUE PadOThI

Pemenue 3angau Ha MOHOTUOPUTHOE CKPEIIMBAHUE.

IHNPEAMETHBIE PE3YJIbTATBI OBYUEHUSA
VYyamuecs 1OJ>KHBI 3HATH:

e TICPBBIU U BTOPOU 3aKOHBI MeH1es;

e 3aKOH YHUCTOTHI TaMET;

e IUTOJOTUYECKHUE OCHOBBI MOHOTHOPUIHOTO

CKpEILINBAaHUSL.
Yuyamuecs NOJIKHbI YyMETh:
e J1aBaTh OIPEICIECHUE TOMO3UTIOT U T€TEPO3UTOT;
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e COCTaBJISITh CXE€Mbl MOHOTHOPUIHOTO CKPEUIMBAHUS MPU MOJHOM U
HEIOJHOM JOMUHUPOBAHUU;

e pasziauyaTh paculelIeHHuE N0 (PEHOTUNY U T€HOTHUILY;

e pellaTh FeHETUYECKHUE 3a/1a4d Ha MOHOTMOPHUHOE CKPEIIUBAHUE.

OcHoBHBIE TIOHATHUS. JJOMUHAHTHBIN IIPU3HAK, PELECCUBHBIN MPU3HAK.
Annenb, ajieabHbIE T'e€Hbl. 3aKOH €IMHOO0Opa3usi TMOpUI0B IIEPBOIO
IHOKOJIEHUSL. 3aKOH  pacUICIUICHUS. 3aKOH  YMCTOTBI  IaMeT.
I'oMO3UTOTHBIE U TETEPO3UTOTHBIE OPraHU3MBI.

Tema 3.12 3AKOHOMEPHOCTH HACJIEJOBAHMUS. IUT UBPUHOE

CKPEILIUBAHMUE (4 4)
Jlurnbpuanoe ckpemmBaHue. TpeTtuil 3akoH MeHpaenss — 3aKOH
HE3aBUCUMOT' O HaCJIEJOBaHUs IIPU3HAKOB. Ananusupyoluiee

ckpemmBaHue. [lomurnOpuaHoe CKpernuBaHue.

JemoHcTpanus. CxeMbl CKpENIMBAHUS, WUTIOCTPUPYIOIIUE ONBITHI I.
Menaens mo TUruOpUIHOMY CKPEIIUBAHUIO.

JlaGopaTopHbI€e U MpakTUYIECKUE padOTHI.

Pemenue 3ay1ay Ha AUTHOPUTHOE CKPEIITUBAHME.
HPEIMETHBIE PE3YJIBTATBI OBYUYEHUSA
VYyamuecs JOJ>KHbBI 3HATh:

e TpeTuu 3aKOH MeHaens.
Yyamumecs 1OJKHbBI YMETh:

e COCTaBJISITh CXEMbI JUTHOPUTHOTO CKPEIIIUBAHUS;

e coOcCTaBysATh pemieTKy [lennera;

e CUHUTATh KOJIMYECTBO TaME€T W BO3MOXHBIX TOTOMKOB B
3aBUCUMOCTH OT T'€HOTHUIA POAUTEIE;

e pemiaTh reHeTUYECKHUE 3aJa4d Ha JUTHOPUIHOE CKpEIIUBaHUE.

OcCHOBHBIE NOHATHUS. 3aKOH HE3aBUCHMOI'O HACJICIOBAHUS NPU3HAKOB.
Ananuzupyrolnee ckpeinuBanue. Pemerka IlenHera.

Tema 3.13 XPOMOCOMHASA TEOPUS HACJIIEACTBEHHOCTH (4 4)

XpoMocoMHasl TEOpUsI HACJIEACTBEHHOCTH. 3akoH Moprana. ['pynmna
cuemieHusi. IlpuuamHbl HapylieHuss cOeruieHusi TeHoB. PaccrosiHue
MEXJAy T€HaMW M 4YacToTa KpocCUHrosepa. ['eHernueckue KapTsl
XpOMOCOM. MOJIEKYISIPHO-TEHETUYECKUE KAPTHI.

JHemoHcTpanus. CxeMbl CKpEIIMBaHUS, WILTIOCTPUPYIOIIUE ONbITHI T.
Moprana u KpOCCHHTOBEDP.

JlabopaTopHble U NIpaKTUYECKUE padOTHI.

Pemienne 3amay Ha CHEMJIEHHOE HACJIEJIOBAaHUE IIPU3HAKOB WU
OIIPEAECIICHUE PACCTOSTHUSI MEX Ay FT'€HAMMU.
MHNPEJIMETHBIE PE3YJIbTATHBI OBYUEHUSA
Yyammecs JOJKHBI 3HATH:

e OCHOBHBIE ITOJOXKXEHUSI XPOMOCOMHOM TEOPUU HACIIEACTBEHHOCTH;

e 3aKOH Moprana;

e TIPUYUHBI HAPYIIECHUS CLUECIIJICHUS;

e 3aBHUCHUMOCTb 4YaCTOTbl KPOCCHHI'OBEPA OT PACCTOSHUS MEXKIY
T€HaMH.
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Yyammuecs TOJKHBI YMETh:

e COCTaBJISITh CXE€MbI CKPEIIUBAHUS NPHU CLEIJIEHHOM HAaCJICAOBAHUU
OPU3HAKOB,;

e pElIaTh 3aJa4d Ha CLEIJICHHOE HACJI€IOBAHUE IIPU3HAKOB, YACTOTY
KPOCCHHI'OBEPA U PACCTOSIHUSI MEXKIy T€HAMU;

e pacCUHUTHIBATHL  PACCTOSIHHUE  MEXKAY TI'€HaMH 0O  YacTOTe
KPOCCHUHIOBEpPA W ONpPENEHsITh NOPOLEHT KPOCCOBEPHBIX TaMET U
HNOTOMKOB MO PACCTOSIHUIO MEKJ1y T€HAMM.

OcCHOBHBIE MOHSTHUSI. XPOMOCOMHAsI TEOPUs HACJIECICTBEHHOCTH. 3aKOH
Moprasa. Kpoccunrosep. I'pynna  cuernuieHwus. Mopranuna.
KpoccoBepHbie raMeThbl 1 OPTaHU3MBI.

Tema 3.14 COBPEMEHHBIE ITPE/ICTABJIEHUSA O 'EHE U TEHOME (2
4)

I'enom. I'eHOTHMII KaK cuUCTEMa B3aUMOJICHCTBYIOIIMX TI'€HOB. I'eHOM
yesloBeKa. MexaHU3Mbl aKTUBALlMU U MOJABJICHUSI AKTUBHOCTU TI'€HOB.
Crpoenusi onepoHa. CTpYKTYpPHBIE U PEryJIITOPHBIE T'€Hbl U YYaCTKH
refa. ['eH sykapuoT U NpPOKApUOT. B3aumMOIAeHUCTBUS aJUICJIBHBIX U
HEaJUICIIbHBIX I'€HOB. [Ineniorponus. DKCHPECCUBHOCTH U
NEHETPAHTHOCTD.

JlemoHcTpanusi. CxeMbl TEHOMOB U T€HOTUIOB.

JlaGopaTopHbI€ U MpaKTUYECKUE PadOThI

Pemienne 3agay Ha B3aMMOJICHMICTBUE aJUICJIBHBIX M HEaAJJICJIbHBIX
T€HOB U IEHETPAHTHOCTb.

HPEIMETHBIE PE3YJIbTATBI OBYUEHUSA
VYyamuecs DJOJKHBI 3HATh:
e ONPEJICIICHUE NOHITUN KT€HOM» U KT€HOTHUID;
e BHUJbI B3aUMOJIECUCTBUS IT'€HOB.
Yuyamuecs NOJKHbI YMETh:

e pa3IUYaTh MOHSITUS KTE€HOM», KT€HOTHUIDY, KT€HO(OHI»;

e ONpPEHCIATh BUJBI B3aMMOJCHUCTBUS AJUICIBHBIX W HEAJJIEIbHBIX
I'€HOB;

e MPUBOAUTH HPUMEPHI ILIEUOTPOITHOTO JIEUCTBUS T'€HOB;

e pewmiaTh 3aJa4yd Ha B3aUMOJECUCTBHE AJUICIBHBIX W HEAJJICJIbHBIX
T€HOB U IIEHETPAHTHOCTb.

OcHoBHbIe ToHATHUA. 'eH. I 'enoM. I'enoTun. BzanmoaeiicTBUsI reHOB.

Tema 3.15 TEHETHUKA I1OJIA (4 4)

XpOMOCOMHOE  OIpeaesiecHue T1oja. AyTOCOMBI U ITIOJOBBIE
XpOMOCOMBI. ['oMOramMerTrHbli UM TE€TepOraMeTHbIM  MOJ.  TuIIbI
oripejiesieHUs ToJia (mporaMHoe, CHHraMHoe U snuramMHoe). I[lpu3Haku,
CIICTUICHHBIE C moJoM. 3abosieBaHusi W Je(PEKThI, CICIUICHHBIEC C
HOJIOBBIMH XPOMOCOMAaMHM.

JemoncTpanusi. CxeMbl XPOMOCOMHOTO  ONOpEAeJieHHus  I1oJia.

JlaGopaTopHbie U TIpakTUIEeCKue paboTHhI.

Pemrenue 3apa4 Ha COEMJIEHHOE C IIOJIOM HACJIEAOBAaHHUE MIPU3HAKOB.
INPEAMETHBIE PE3YJBTATBI OBYUYEHUA
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Yyamumecs JOJKHbBI 3HATH:

e THUIIBI OOPEACICHUS I0JIA;

e IIPU3HAKH, CLICTUIEHHBIE C MTOJIOM;

e TOMOI'aMETHBIN U T€TEPOTraMETHBIN MOJ Y PA3JIMUYHBIX OPTAHU3MOB.
Yuamuecs: JOJKHBI YMETh

e COCTaBJISITh CXEMbI CKPEIIMBAHUS IIPU HACIEJIOBAHUM ITPU3HAKOB,
CLICTUIEHHBIX C OJIOM;

e pemath 33aJ1a4d HA HACJIEIOBAHUE IIPU3HAKOB, CLECIUIEHHBIX C
HOJIOBBIMH XPOMOCOMAaMU;

e OPUBOAUTH HPUMEPHI 3a00JieBaHUN U Ae(PEKTOB, CHEIUICHHBIX C
HOJOBBIMHU XPOMOCOMAaMU;

e OIpEJCHsiTh TOMOTAMETHBIM U TeTepOoraMeTHbIM MOJI MO cXeMaM
CKpEILIMBaHUSI;

e IIPUBOAUTH TIIPUMEPHI OHOPEACIJICHUS NOoJla Yy  Pa3IudHbIX
OpPraHU3MOB.

OcnoBHble noHATHUA. [lon. 'omorameTHsblil nos. I'eTeporaMeTHBIN MOJI.
IIpusnaku, cuersieHHbIe ¢ 11oJIoM. ['emodumnusi. JlanbTOHU3M.

Tema 3.16 USMEHUYUBOCTDb: HACJIEACTBEHHASA U
HEHACJIEACTBEHHAS (4 9)

MN3MeHYnBOCTP KakK OJHO ¢3 OCHOBHBIX CBOMCTB J»HUBBIX
opranu3mMoB. HacnencrtBenHasi (reHoTUIIMYECKasi, UHAMBUAYyaJIbHas,
HeomnpejesieHHas1). MyTalluoHHass 1 KOMOWHATUBHAsI U3MEHYUBOCTD.
Mytanun wu  mytareHbl. HenaciencrBenHast  (omnpenesieHHasl,
rpynmnoBasi, MOJU(PUKAIIMOHHAsA) W3MEHYUBOCTb. MoaudUuKaluu.
Hopma peaknuu. KpuBass HOpMaldbHOTO pacrnpeneicHust (Kpuasi
l'aycca). Craructhudyeckue 3aKOHOMEPHOCTH MOAMU(PUKALTMOHHON
U3MEHYNBOCTH.

Jlemoucrpanus. Ilpumepsl HaciaeacTBEHHOM (MyTallMOHHOW U
KOMOWHATUBHOMN) u HEHACJIEJICTBEHHOM (Mo UKAITMOHHOM)
U3MEHYUBOCTH, MEXAaHU3MOB MYyTAaIlHi.

JlaGopaTopHbie U NpakTUYECKUue padOTHhI.

N3ydenune MmoanpuKalmoOHHON U3MEHUYMBOCTH HA IIPUMEPE PaACTCHUIM,
COCTaBJICHHE BAPUALIMOHHOI'O psila U BAPpUALIMOHHOMN KPUBOM.
HNPEJIMETHBIE PE3YJIbTATBI OBYUEHUSA
VYyamuecs JOJKHBI 3HATh:

e OIpEeJICHUE U KIacCu(PUKALIUIO U3MEHUYNBOCTH;

e KJIaCCU(UKAIIMIO HACJIEJICTBEHHON N3MEHUYNBOCTH;

e KJAacCH(PUKALMIO MyTalUH 11O pa3HbIM MPU3HAKaAM;

e OpUMEPHI MOJAUPUKAIIUN.

Yyaiuecs 10JI>)KHbI YMETh:

e pa3nnyaTh BUABI U3BMEHUYUBOCTU;

e OILICHUBATh BO3MOXHBIE MOCIEJICTBUS BJIMUSHUS MYTareéHOB Ha
OpraHu3M;

e OLICHUBATh pPOJIb BHEIIHEW Cpeabl B Pa3BUTUHU W HOPOSIBICHUU
OPU3HAKOB.
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OcHOBHBIE OOHSITUS. N3mMeHunBOCTS: HACJICACTBECHHASA U
HeHacienacTBeHHass. Myrtanuu. Myrtarenbsl. Moaudukanuu. Hopma
peakiuu.

Tema 3.17 TEHETUKA U 3IOPOBBE UEJIOBEKA (2 4)

I'eHeTuka yeoBeKka M €€ pazaeibl. MeTo/Ibl T€HETUKH 4YeJIOBEKA.
HacnencrBennrsie O0Jie3HU, T€HHBIE W XPOMOCOMHBIC. AHOMAaJIUU
pa3Butus. CoMaTHYECKHME M TE€HEpaTUuBHbIC MyTaluu. [IpuHIIMIIBI
3J0pPOBOTO O0Opa3a >KU3HU, TUArHOCTUKU, MPOPUIIAKTUKH U JICUCHUS
TeHEeTUYCCKUX O0JIe3HEeH. MeaInKOo-TeHEeTUYECKOE KOHCYJIbTUPOBAHUE.

JemoHcTpanus. Ilpumepsl TEHHBIX U XPOMOCOMHBIX OoJe3HEH
4eJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATbBI OBYUEHUSA
Y4yamumecs JOJIKHBI 3HATH:

e KjaccupUuKaIio MyTalluid U HACJISACTBEHHBIX OOJIE3HEH UeIOBEKa;

e T'C€HHBIC U XPOMOCOMHBIE OOJIC3HU YEJIOBEKA U UX MPOSIBJICHUS;

e IMPUHIMUNBI 3JOPOBOTO 00pa3a )KU3HU;

e METOJIbl JUATHOCTUKH, TIPODUITAKTUKHU U JICUSHUS HACJICACTBECHHBIX
OoJIe3HEH.

Yuyamuecs NOJKHbI YMETh:

e pa3MyaTh HACIIECACTBCHHBIC OOJIC3HU YEIJIOBEKA;

e MPUBOJUTH IIPUMEPHI T€HHBIX U XPOMOCOMHBIX OOJIE3HEH UEIIOBEKA;

e OIllCHUBaTh (aKTOPbl PUCKA BO3HUKHOBEHUSI HACJIEACTBEHHBIX
OoJIe3HEeH YeIoBeKa.

OcHoBHbIe NOHATHUS. ['eHHBbIe Oo0Jie3HU. XPOMOCOMHBIE OOJIE3HU.
Comarnueckue MyTaluu. | eHepaTUBHBIE My TallUH.

Tema 3.18 CEJIEKIIUA: OCHOBHBIE METOJIbI U TOCTUXKXEHUS (4 1)

Cenexnus. Ilopona, coprt, mitamMmm. Metoasl cenekuuu. lLleHTphI
NPOUCXOXKJEHUsI KYJIbTYpPHbIX pacreHuu. Bxman H. M. BaBunosa B
pa3BUTHE T€EHETUKU U CEIICKIIUH.

HemoncTpanusa. Kapra OEeHTPOB IMPOUCXOKICHUS KYJIbTYPHBIX
pactenuii. M300pakeHust mopoa pa3iIUuydHbIX JOMAIITHUX >KUBOTHBIX U
COPTOB KYJIbTYPHBIX PACTCHUU.

INPEAMETHBIE PE3YJIbTATBI OBYUEHUSA
VYyamuecs DJOJKHBI 3HATh:

e OIPEICIECHUE CEJICKIIMU KaK HAYKH U €€ TEOPETHUYECKHUE OCHOBBI
(reneruka);

e METO/IbI CEJICKIUH;

e IICHTPBI IPOUCXOXKICHUS KYJIbTYPHBIX PACTCHUN
Yyamuecs JOJIKHbI YMETh:

e OTJIMYATH APYT OT APYyra METOMbI CEJICKIINH;

e pas3auyaTh HOHSITHS «KIIOPOJIA», KCOPT», KIITAMM)).

OcHoBHbIe noHsATHA. Ceneknmsa. Ilopoxa. Copr. Illramm. Ot6op.
I''u6puanzanus.  bau3kopoacTBEHHOE — CKpemuBaHue. [ 'eTreposwuc.
YHucteie nuauun. [omurmmonaus.

Tema 3.19 BUOTEXHOJIOT'USA: JOCTUXEHUSA U

24



INEPCIIEKTUBBI PAZBUTUS (2 4)
buorexHomnorus. I'ennas UHXXEHEPUS. I'eneTnuecku
MoauUIIMpOBaHHbIE OpraHu3Mbl. KiloHupoBaHWe. DTUYECKHUE aCHEeKThI
OMOTEXHOJIOTHH.

JemoncTpanusi. CxeMbl KIOHHUPOBAHUS M CO3JIaHUSI T€HETUYECKH
MOAU(UIIMPOBAHHBIX OPraHU3MOB.

IMMPEAMETHBIE PE3YJIBbTATHBI OBYYEHUA
Yyamumecs JOJIKHBI 3HATH:

e OIpECICHUE U 3aa94i OMOTEXHOJIOTHH;

e METOJbl OMOTEXHOJIOTHUH,;

e METOJIbl TEHHOU UHXCHEPUH;

e DTHYECKHE aCMEKThl OMOTEXHOJIOTHUYSCKUX pPa3padOTOK.

Yyammecs JOMKHbI YMETh:

e OIIGHUBATh ATUYECKHE ACIICKThl HEKOTOPHIX OMOTEXHOJIOTHYECKUX
pa3padoToK;

e MMOHUMAaTh HEOOXOJIMMOCTHh OHOTEXHOJOTHUUYECKHUX HCCIICHOBAHUMN
JJIST HOBBIILICHUS s pexkTuBHOCTU CEJIbCKOXO03SIICTBEHHOTO
MIPOU3BOJCTBA U CHUKCHUSI C€OECTOMMOCTH PO TYKIIHH.

OcHOBHBIE  MOHATUA. buorexHonorusi. ['eHHast  HUHXKEHEpUsI.
KrnonupoBanue. buostuka.

Me:xnpeaMmeTHbie CBSI3H

Heopraanueckasa xumusi. OxpaHa npupoabl OT BO3JACHUCTBUSI OTXOI0B
XUMHUYECKUX TPOU3BOICTB.

Opranuyeckast xumusi. CtpoeHue U GyHKIIUU OPTAHUUYECKUX MOJICKYJ
U UX MYTareHHOE JCHCTBUE.

duszuka. PenrreHoBckoe u apyrue wuzinydeHus. l[lonsartne o nose
U3JIyYCHHSI 1 OMOJIOTUYECKOMN 3allUTE.

METAIIPEAMETHBIE PE3YJIBTATBI OBYYEHUSA
Yuyammuecs: 1OKHBI YMETh:

e paboTaTh ¢ yUHeOHUKOM, COCTABIISATh KOHCIIEKT maparpada, cxeMbl 1
TaOJINUIBL;

e pa3zpadarThiBaTh IUIAH-KOHCIIEKT TEMbI, HCIIOJb3YsI pa3HbIe
UCTOYHUKHU UHPOPMAIINH;

e I'OTOBUTH YCTHBIE coOOOWIeHUs], pedepaTbl U TpPE3eHTAUU Ha
3aJIAaHHYIO TEMY;

e MOJIL30BaThCs MOUCKOBBIMU cucTeMamu MHTepHeTa.
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KAJIEHAAPHO - TEMATHYECKOE IIJNTAHUPOBAHMUE
BHOJIOTUA - 10 KJIACC YIJIYBJEHHBIA YPOBEHB

Oowee konuuecmeo uacos — 102, 6 neoenro — 3 uaca.

Hara
NpoBeIeHUsA Ne i/m Temapa3zaeina, ypoka IIpumeuyanue
Ilian | @akr
03.09 1. BBenenue
Pasznen 1. buonorus kak Hayka. Metoabl HaydHOTO 1o3HaHus (6 1)

03.09 2. |Kpartkas ucropust pa3BUTHsI OMOJIOTUU

06.09 3 BxomgHOM KOHTPOJIBHBIN TECT

10.09 4. |Cuctema OMOJIOTHYECKUX HAYK.

10.09 5 MeTonbl u3yudeHusi ouonoruu. Jlab. pabGora Ne 1
«MUKpOCKOTIMSI KaK  METOH  OHOJOTHYECKOTO
VICCIJICTOBAHUS

13.09 6. |2Kusnb kak 6unosorunyeckuii GeHOMEH.

17.09 7. |CBoiicTBa KUBOTO

17.09 8. |YpoBHHM OpraHuU3aIvy >KUBOW MaTEPHUH.

Pasznen 2. Knerka (30 u)

20.09 9. |HcTopust nu3ydeHus KIETKU.

24.09 10. Krnerounast reopusi

24.09 11. XHUMHUYECKUU COCTaB KIJIIETKU

27.09 12. dyHKIMOHAJIbHASI POJIb XUMHYECKHUX DIEMEHTOB
KJICTKU

01.10 13. Heopranndeckue BemiectBa kietku. JIad. padora Ne
2 «Ilma3zMou3 U JenIa3MoOJIn3 B KJIETKaX KOXKHUIIBI
JIyKa»

01.10 14. OOG1asi XxapakKTepUCTHKA OPTAaHUYECKUX BEIIESCTB




04.10 15. Jlunmuapl: WX  cTpoeHHe, KiaccuuKanus U
OuoJIoruuecKas poJib.

08.10 16. XUMHUYECKHE CBOMCTBA JIUITUI0OB U JIUIIOUIOB

08.10 17. Krnaccudukaruys, CTpOCHHE, CBOMCTBa u
OMOJIOTHYECKasi POJIb YTJIIEBOJ0OB

11.10 18. Knaccudukarnmsi, CTPOEHHE W  XUMHYECKHUE
CBOMCTBa OCJIKOB

15.10 19. dyuknun 6enkoB. JIad. pabora Ne 3 «OmbIThl NO
ONpeaeJICHUIO KaTaJIUTUYECKOU aKTUBHOCTH
bepmMeHTOB»

15.10 20. IIp. pa6ora Ne 1 «CpaBHUTEIbHAS XapaKTEPUCTHUKA
JIUTIU OB, YTJIEBOJIOB U OEJIKOBY

18.10 21. Hyxkinennoskie KHUCJIOTHI KaK HOCHUTEIH
nuH@popManuH.

22.10 22. CrpoeHue, KJ1accuukarus U CBOMCTBa
HYKJIEHUHOBBIX KHUCJIIOT.

22.10 23. Ilp. pabora Ne 2 «CpaBHUTENIbHAs XapaKTEPUCTUKA
JAHK u PHK»

25.10 24. IIp. padora Ne 3 «Pemienue 3amad mo IIpaBUIY
Yapradda»

08.11 25. DykapuoTudeckasi  kijetka. (OOsi3aTenbHbIE U
HeoOs13aTeIIbHbIC KOMIIOHCHTHI KJICTKH.

12.11 26. Bupryanbnas mab6. pabdora Ne 4 «OpraHouabl

kieTkm». Jlab. pabora Ne 5 «HabGmromeHue KieTok
pacTeHuit u JKUBOTHBIX Ha TOTOBBIX
MUKpoOnperaparax. JIab. paboTta Ne 6
«/3roToBjieHWEe W ONWCAaHUE MHUKPOIIPEnapaToB
KJIETOK PACTECHUI
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12.11 27. JIBymeMOpaHHbIC OpraHOUIbI KJIISTKU

15.11 28. Anpo kieTku

19.11 29. XpOMOCOMBI

19.11 30. IIp. padora Ne 4 «CpaBHEHHE CTPOCHMUS
DYKAPUOTUIECKUX KIICTOK

22.11 31. IIpokapuornueckas kierka. Jlad. padora Ne 7
«/3yuyeHne  KIETOK OakTepuii HA  TOTOBBIX
MHUKpOTIperapaTax»

26.11 32. Muoroobpa3sue ©  poJib OpOKapuoT B
OuoreoleHo3ax

26.11 33. ['eHeTHYEeCKUM KOO U €O CBOMCTBA

29.11 34. OTtanel peaqu3anus HacJIEACTBEHHOW HWH@OpManuu
B KJICTKE

03.12 35. Matpuunbiii cunTe3. buocunres Oenka.

03.12 36. IIp. pab6ora Ne 5 «Pemnienuwe 3asady Ha OUOCUHTE3
oekar

06.12 37. Bupycsl — HekJieTouHast popmMa KHU3HHU.

10.12 38. JKu3HEHHBIN 1TUKIJI BUPYCOB.

Pasznen 3. Opranusm (65 4)

10.12 39. Opranusm — eJ1HOE IIeJI0e.

13.12 40. MHuoroo6pas3re opraHu3MoOB

17.12 41. OOMeEH BEIIECTB U NPEeBpalieHUe YHEPTUN

17.12 42. DTanbl PSHEPTEeTUIECKOTO OOMEHa

20.12 43. CrniupToBO€ ¥ MOJOYHOKHUCIOE OPOKEHHUE

24.12 44, IIp. pabora No 6 «Penienue 3ajiad Ha ONpeEJICICHUE

KOJIMYECTBA MOJIEKYJI ITIOKO3bI 1 AT®d B mporecce
KaTaboauzma
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24.12 45, Hroroseiit Tect 3a | monyroaue

27.12 46. IInacTuueckuit OOMeH.

14.01 47. Tunel nutanusi. DTtanbl (QorocuHTe3a. CBeroBas
daza

14.01 48. TemuoBas daza. [{lukn KanpBuHa

17.01 49. Jlenenune KJICTKH.

21.01 50. MuTo3. 3HaueHHe MUTO3a

21.01 ol. JIa6. pabora Ne 8 «HM3yuenme MHTO3a B KJIIETKaX
KOpelika Jyka (BUPTyaJbHO W/ WA Ha TOTOBBIX
npenaparax)»

24.01 52. becnionoe pazMHoOXeHUE

28.01 53. ITonoBOE pazMHOKEHUE

28.01 54. 3HaUeHHUE pa3IUUHBIX CIIOCOOOB PA3MHOKCHUS

31.01 55. CtpoeHne MOJIOBBIX KIIETOK

04.02 56. [Meiio3. O6pa3zoBaHUE MOJOBBIX KIETOK

04.02 57. OcoOeHHOCTH TaMEeTOTreHe3a y pacCTeHUH!

07.02 58. 3HauyeHue Meio3a

11.02 59. I1Ip. paGoTta Ne 7 «Pemienue 3agay Ha onpeieIeHUE
qyucia xpomocoMm u moaekyna JIHK B mponecce
JICJICHUS KJICTKU (MUTO3 U MEHO03)»

11.02 60. Oru1o10TBOpEHUE

14.02 61. Or1og0TBOPEHUE Y NOKPBITOCEMEHHBIX

18.02 62. NuauBuayaabHOE pa3BUTUE OPraHU3MOB

18.02 63. OTransl sMOpuoreHesa y MHOTOKJIETOYHBIX
SKUBOTHBIX

21.02 64. 3apoabIIEeBbIE JUCTKU U UX TPOU3BOJIHBIC

25.02 65. I[TocTomMOpuoHanbHBIN  TEPUOJT OHTOTEHE3a y
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KHNBOTHBIX

25.02 66. DTanbl OHTOT€HE3a PACTEHUM.

28.02 67. OHTOreHe3 YeJIoBeKa.

04.03 68. PenpoaykTUBHOE 3/I0POBbHE

04.03 69. [locToMOpHMOHAIBHBIN TIEPUOI.

07.03 70. I[locTpenpoaAyKTUBHBIN MEPUOT
KonTponbHbii TEeCT 110 TeMe  «OHTOreHe3
OpPraHU3MOB)

11.03 71. I'enetuka —  Hayka O  3aKOHOMEPHOCTSX
HACJICACTBEHHOCTH U N3MCHYHBOCTH.

11.03 72. I'. MeHnenpr — OCHOBOIIOJIOKHHUK I'€HETUKH

14.03 73. MoHOTUOPUIHOE CKpEIIUBaHHUE. 3aKkoH
TTOMHUHUPOBAHUS

18.03 74. 3aKOHBI PACIHICTICHUS U YUCTOTHI TaMET

18.03 75. IIp. padora Ne 8 «Pemrenme 3aad Ha TICPBBIA U
BTOPOI 3aKOHBI MEHJIeJI51, 3aKOH YUCTOTHI TaMeET

21.03 76. IIp. padora Ne 9 «Pemrenme 3amad Ha TICPBBIA U
BTOPOM 3aKOHBI MEHIeIs1, 3aKOH YUCTOTHI TaMeET

01.04 77. JluruOpuHoe  ckpenimBaHwe. IpeTuil  3aKoH
Mennens

01.04 78. AHaIU3UPYIOIIEE CKPEIINBAHUE

04.04 79. I1p. paGora Ne 10 «Pemenue 3aga4 Ha TPETUH 3aKOH
Meniess»

08.04 80. IIp. pabora Ne 11 «Pemenue 3amad Ha
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AHAJIM3HUPYIOMICC CKPCITUBAHHC

08.04 81. XpoMocoMHasl TCOpHsI HACJICACTBEHHOCTHU

11.04 82. Bxnag T. Moprama B co3gaHUE€ XPOMOCOMHOM
TEOPHUH HACJICACTBEHHOCTH

15.04 83. [lp. padora Ne 12 «Pemenue 3a1a4 Ha CHEIUICHHOE
HACJICTOBAHUECY

15.04 84. [lp. padora Ne 13 «Pemenue 3a/1a4 Ha CHCTUICHHOE
HacJIeJIOBAHUE M ONPEACIICHUE PACCTOSHUS MEXKITY
TEHAMI))

18.04 85. CoBpeMEeHHBbIE IPEJICTABIJICHUS O TEHE U TEHOME

22.04 86. B3anMoneiicTBUS ajJIe€JIbHBIX U HEAJUICIBHBIX IT'€HOB

22.04 87. I[Ip. pabdora Ne 14 «PemeHue 3ajady Ha
B3aUMOJICUCTBUE aJUICIBHBIX U HEAJJICIIbHBIX TCHOB
W IEHETPAHTHOCTH

25.04 88. XpoMocoMHOEe  ompeneneHue noaa  IlomoBwie
XPOMOCOMBI U ayTOCOMBI

29.04 89. [1p. paGora Ne 15 «Pemenue 3aga4d Ha CIIETUICHHOE C
MOJIOM HACJIeTOBAHHUE)

29.04 90. I[Ip. pabora Ne 16 «Pemienune 3amad Ha aHaIu3
POJIOCIIOBHBIX)

06.05 91. N3MeHYNBOCTE: HacJIEACTBEHHAas U
HCHACJICACTBCHHAS

06.05 92. MoaundukanmnoHHast U3MEHYUBOCTb.
[Ip. padora Ne 17 «HM3yuenume mMoandpurarmoHHOMU
M3MEHUYMBOCTH Ha NIPUMEPE KOMHATHBIX PAaCTCHUI»

13.05 93. Buisl Hacne/1ICTBEHHOW U3MEHYHUBOCTH.
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13.05 94. Tunel myTayui

16.05 95. I'eneTuka u 310pOBbE YEIJIOBEKA

20.05 96. HacnencrBeHHble  OOJIE3HHM  YeE€JIOBEKA U HUX
npoduIaKkTHKA

20.05 97. HUToroselii TecT

23.05 98. Cenekusi Kak HayKa

27.05 99. OCHOBHBIE METOOBI CEJIEKIIUU

27.05 100. [docTtumkeHUsI CEIEKIIMH PaCTCHHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB

30.05 101. |buorexHomoOrus: €€ METOIbI U HAITPABICHUS

30.05 102. |buoTtexHOMOTHS: JOCTHKCHHS ¢ IIEPCHEKTUBBI

pa3BUTHUSA
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