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HOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamMmma 1mo OMOJIOTMM Ha YpOBHE CpeIHEro oOIero oopa3oBaHUs
paspaborana Ha ocHOBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoii ®denepanuny, ®I'OC COO, Konuenuuu mnpemnojiaBaHus
yueOHoro mnpenmera «buonorus», QeaepanpbHoil pabodeil HpPOrpaMMbl CPEIHETO
obOmero oOpazoBanus mpeamera «buonorus» (0a30BBIA ypOBEHb) W OCHOBHBIX
noJsioxkeHu# denepanbHON pabodeit mporpaMMbl BOCITUTAHUSI.

B paGoueii mporpaMmMe mo OHMOJIOTHH YUWUTHIBAIOTCS TPEOOBAHUS K TJIAHUPYEMBIM
JUYHOCTHBIM,  METAalpeIMETHbBIM U  TPEJAMETHBIM  pe3yjibTaTaM  OOy4eHHs B
GbopMUPOBAaHWHM OCHOBHBIX BHJIOB Yy4e€OHO-ITO3HABATEIBLHON JIEATEIBHOCTH/YICOHBIX
JENUCTBUN 00yYaroNIMXCcs IO OCBOCHUIO COIEPkKAHUSI OMOJIOTUYECKOro 00pa3oBaHusl.

B nporpamme no 6uonorun (10 kiacc, 0a30BbIi ypOBEHb) peau30BaH MPUHIUIL
NPEeMCTBEHHOCTH B HW3y4YeHHM  Ouoioruu,  Onarogaps 4emMy B HeEi
IIPOCMAaTPUBACTCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX ¢ (POpMUPOBaHHEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHMSI, IIEHHOCTHBIX OpPHCHTAIMH  JTUYHOCTH,
HKOJIOTMYECKOTO MBIIUICHHUS, IPEACTABICHUN O 310pOBOM 00pa3e KU3HU U OepeKHBIM
OTHOLICHUEM K OKpyKaromeu npuponHou cpeae. [loatomy Hapsay ¢ H3ydeHUEM
0011e0MOIOrMYeCKUX TEOpUH, a TakKe 3HAHUI O CTPOCHHM >KMBBIX CHCTEM Pa3HOIO
paHra ¥ CYIIHOCTH OCHOBHBIX MPOTEKAIONMX B HHUX MPOIECCOB B Iporpamme
no OWONOTMM YJEIeHO BHUMAHHE WCIOJb30BAHUIO TIONYYEHHBIX 3HAHWA B
MOBCEHEBHOM JKM3HU ISl pEUICHUs MPUKIATHBIX 3a/1ad, B TOM YHCIe: MPOPUIAKTUKU
HACJIEICTBEHHBIX 3a00JIEBAHUI Ye€JIOBEKa, MEAMKO-TEHETHYECKOTO KOHCYJIbTUPOBAHUSA,
000CHOBAHHUS IKOJIOTHYECKU 1E€JECO00PA3HOI0 MOBEJICHUS B OKPY>KAIOIIEH MPUPOTHON
cpene. YcuieHHE BHUMaHUA K MPUKIAIHOW HANpaBIEHHOCTH y4eOHOro mnpeaMera
«buonorus» TPOIUKTOBAHO HEOOXOJUMOCTBIO OOECHEUYEHUsI YCIOBUHM JUIsl PELICHUS
OJIHOM M3 aKTyaJIbHBIX 3aJa4 IIKOJIHHOTO OHOJOTHYECKOTO 00pa3oBaHUs, KOTOpas
npeanoiaraetT (QopMHpOBaHHME Y OOY4YaIOIIUXCS CIOCOOHOCTH aJanTUpPOBAThCA K
M3MEHEHHUSM TUHAMUYHO Pa3BUBAIOILIETOCS COBPEMEHHOTO MUDA.

buonorust Ha ypoBHE cpenHero ooiero oopa3oBaHMs 3aHUMAET BaXXHOE MECTO.
Ona oOecneunBaeT (GopMupoBaHUE Yy OOYYAIOMIMXCS MPEICTaBICHUM O HAy4YHOU
KapTUHE MHpa, paclupser U o000maer 3HaHUS O OJKMBOM mpupone, €€
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OPraHU3AIMK U HBOJIOIUHU, CO3AAET YCIOBUS
JUISI:  TIO3HAHUS 3aKOHOB JKMBOW MPHUPOJIBI, (GopMUpoBaHUS (YHKIIMOHAIBHON
IPaMOTHOCTH, HABBIKOB 370pPOBOTO M 0€30MacHOro o0Opas3a KU3HH, 3KOJIOTMYECKOrO
MBIIIJICHUS, [ICHHOCTHOTO OTHOIIEHUS K JKUBOU MPUPOJIC U YEIOBEKY.

Boabioe 3HaueHWe OWOJIOTHS MMEET TaKXKe JUISl PEIICHHS BOCIUTATEIbHBIX U
Pa3BUBAIOIIUX 3aJa4 CPEHEr0 0oO0Iero oOpa3oBaHMs, COLUATM3ALUN O0YUYaArOIIUXCS.
N3yuenne Ouonoruu obecrieunBaeT yCIOBHS Il (POPMUPOBAHUS HMHTEIICKTYaTbHBIX,
KOMMYHUKAITMOHHBIX W WH(OPMAIIMOHHBIX HAaBBIKOB, JACTETUYCCKOH KYJIBTYPHI,
CIIOCOOCTBYET HMHTETpAIliy OWOJIOTMYECKUX 3HAHWA C TPEICTABICHUSMH W3 JIPYTHUX
y4eOHBIX TMPEAMETOB, B YaCTHOCTH, (u3uku, xumuu u reorpaduu. HazBanubie



MOJIOKEHUSI O TMpeJHa3HauYeHUH ydeOHOro mnpeamera «buomorus» cocraBWIM OCHOBY
IS OTpeNiesieHus TOJAXO0JI0B K OTOOpY M CTPYKTYPUPOBAHHUIO €ro COJAEpKaHusi,
IPEICTABICHHOrO B MPOrpaMMe MO OMOJIOTHH.

Ot6op conepxkanusi ydeOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYILIECTBIIEH C MO3UIMI KyJIbTYpOCOOOPA3HOIr0 MOJX0/a, B COOTBETCTBUU C KOTOPHIM
oOyuaromuecs  JOJDKHBI ~ OCBOWTH  3HAHUA WU YMEHHs, 3HAYUMBIE  JUIS
bopmupoBaHUs
o01el KyJlabTypbl, ONMPEETSIONIne aJeKBaTHOE MOBEICHUE YEJIOBEKa B OKpYKaroleh
OPUPOJHOM cCpelie, BOCTPEOOBAaHHBbIE B IIOBCEAHEBHOW KU3HU M IMPAKTUUYECKOU
nestenbHocTH. Ocoboe MecTo B OJTOM CUCTEME 3HAHMM 3aHUMArOT 3JIEMEHTHI
colepKaHUs, KOTOPBIE CIIY)KaT OCHOBOW s (OPMHPOBAHUS MPEACTABICHUMN
O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTMHE MHUpa U LEHHOCTHBIX OPUEHTAIUAX
JUYHOCTHU, CIIOCOOCTBYIOMIMX I'yMaHU3AIMU OMOJIOTUYECKOT0 00pa30BaHMs.

CrpykTypupoBaHue  cCOAEpKaHHs  ydyeOHOro  Marepuaia B IporpaMmme
no OWOJIOTMH OCYIIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHHM
00 OTJIMYUTEIBHBIX OCOOECHHOCTSAX >KMBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3aluu
U DBOJIIOIMHU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npenmera «buonorus» B
10 xnacce BbIIENEHBI CIEAYIOLIME COAEpIKaTeNbHblE JNUHUU: «bHONOrMg Kak Hayka.
Meroabl HaydyHOro mo3HaHus», «Kierka kak Ouosiormueckasi cucteMa», «Opranusm
KaK OMOJIOTHYECKAs CHUCTEMaY.

lenp wu3yueHuss ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE OOYYaIOIMUMHUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpTaHHU3aIluU
KUBBIX CUCTEM pa3HOr0 paHra MW MNPUOOPETEHHE YMEHHUM HCIOIb30BaTh ITH
3HAHUS JJISI TPAMOTHBIX JICHCTBHI B OTHOIICHUH OOBEKTOB KHBOUW MIPUPOIBI U PEIICHUS
Pa3IUYHBIX )KU3HEHHBIX MPOOIIEM.

Hoctmxenue EeH U3y4YeHUs y4eOHOT0 npeaMerTa «buonorus»
Ha 0a30BOM ypOBHE O0OECNEUMBACTCA pEIICHUEM CIeAYIOINUX
3ajau:

- OCBOCHHE OOY4YaIOIIMMHUCA CHUCTEMbl 3HAaHUM O OHOJOTHYECKHX TEOpUsX,
YUEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIoTEe3ax, npaBuiax, CITy KallIuX
OCHOBOH 151 OPMUPOBAHUS NIPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE MHpA, O
METO/IaX Hay4YHOI'O IMO3HAHUS, CTPOEHUH, MHOTO000Opa3ui U OCOOEHHOCTAX HKUBBIX CHCTEM
pa3HOrO ypOBHS ~ OpraHU3allMd,  BBIJAIOIIMXCS  OTKPBITUAX M COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

- (opmupoBanue 'y o0Oydyaromuxcsi TO3HABaTEJIbHBIX, HWHTEIUIEKTYaJbHBIX
¥ TBOPUYECKHUX CIIOCOOHOCTEH B MPOIIECCE aHANIM3a IaHHBIX O My TSIX Pa3BUTHUS B OMOJIOTUH
HAyYHBIX B3IUISJIOB, UAEH MU TMOAXOJO0B K M3YUEHHIO JKHUBBIX CHCTEM PA3HOTO YpPOBHS
OpraHu3alluu;

- CTaHOBJIEHWE Yy oOOydJarmommxcs oOmed  KynbTyphl, (YHKIIMOHAIbHON
IPaMOTHOCTH, Pa3BUTHE YMEHUM OOBICHATH U OLICHUBATH SIBJICHUS OKPY’KAIOIIETO MHUPa
KUBOW TPUPOJBI HA OCHOBAHWHM 3HAHWN W ONBITA, TOJYYCHHBIX MPU H3YICHUU
OMOJIOTHH;



- (opmupoBanue y o0OydarOmMXCs yMEHUN  WJUIIOCTPUPOBATH  3HAUYCHHE
OMONOTUYECKUX 3HAHUM B TMPAKTUYECKOM JIEATETLHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEUITMHCKUX TEXHOJIOTHI 1 arpoOUOTEXHOJIOTHIA;

- BOCHUTaHHE YOEKJIEHHOCTM B BO3MOXXHOCTH TIO3HAHUS 4YEJIOBEKOM KUBOU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIFOACHUS dTHISCKUX HOPM
P MIPOBEJCHUN OUOJOTUUECKUX UCCIICIOBAHUM;

- OCO3HAaHME IIEHHOCTU OWOJIOTHYECKUX 3HAHMM [IJI1 TIOBBIIMICHHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPHI, 1151 GOPMUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;

- NpPUMEHEHHE TPUOOPETEHHBIX 3HAHMHM U  yYMEHHH B  TOBCEJIHEBHOMU
KU3HU VISl OLICHKU TTOCJIEJICTBHIM CBOEH NESITENHHOCTU MO OTHOIICHUIO K OKpPY Karolen
cpene, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBAaHHME W COOJIIOJIEHHE Mep NpO(UIaKTUKU
3a00J1eBaHU.

B cucreme cpennero obmero oOpa3oBanusi «buonorus», u3zydaemas
Ha 0a30BOM YpOBHE, SBISIETCS OO0S3aTENbHBIM YUE€OHBIM TMPEIMETOM, BXOISIIUM B
COCTaB MpeaMeTHOM obnacTu « EcTecTBeHHO-HAyUHBIE TPEIMETHI.

O6miee yucino yacoB st u3ydenus: ouonoruud B 10 kmacce — 34 yaca (1 yac B
HEJIEIIIO).



COILEP KAHUE OBYYEHUA

10 KVIACC

Tema 1. buosorusi Kak Hayka

buonorust kak Hayka. CBsi3b OHOJOTMM C OOILIECTBEHHBIMH, TEXHUYECKUMU
U JIpyTUMU €CTECTBEHHBIMU HayKaMH, (UIocOpHUel, dTUKOM, 3CTETUKOH U IPaBOM.
Ponps Ouonoruu B opMHUpOBaHMM COBPEMEHHOM Hay4yHOU kapTuHbl Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

MeToapl MO3HAaHUA JKUBOM HpHUPOAbl (HAOMIOJEHUE, DKCHEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccuukaius, MoJIeTupOBaHUE, CTaTUCTHYECKass 00padoTKa JaHHBIX).

Hemoncmpayuu:
Hopmpemur: Y. Japsun, I'. Menaens, H.K. Konbsros, [{x. Yorcon u @. Kpuk.
Tabnuywl u cxemol: «MeTOABI MO3HAHUS )KUBOU MIPUPOIBD».

Jlabopamopuovie u npaxmuueckue paoonol:
[Tpaktrueckas padora Ne 1. «Vcrnonp30BaHuE Pa3IUIHBIX METOJIOB MPU U3YICHUHU
OHOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cuCTEeMBbI U MX OPraHU3ALMSA

Xusbie cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. Orianuue
KUBBIX CUCTEM OT HEOPTaHUYECKOU TPUPO/IBI.

CpoiicTBa OmocHCTEM W HX pa3HoOOpasue. YPOBHU OpraHU3aUU OUOCHUCTEM:
MOJICKYJISIPHBIM,  KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA,  MOMYJSAIUOHHO -
BUJIOBOM, 9KOCUCTEMHBIN (OMOT€0IIEHOTHYECKUI), OnochepHBbIit.

Hemoncmpayuu:

Tabauyel u cxemot: «OCHOBHBIC TIPU3HAKH KU3HI», « Y POBHU OpraHU3aIlMU KUBOM
IPUPOIBD».

Obopyoosanue.: moaenb mosiekyiasl JJHK.

Tema 3. XuMu4ecKnil COCTaB M CTPOECHHUE KJIETKH

XUMHYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBI: MAaKpO3JEMEHTHI,
MUKpPO3JIEeMEHThI. Boga 1 MuHepanbHbIe BEIIECTBA.

OyHKIIMKM BOJABI M  MHUHEpaJdbHBIX BemiecTB B  kieTtke. lloanepxkanue
OCMOTHYECKOT0 OataHca.

benku. CoctaB M cTpoeHue O€nKOB. AMHMHOKHCIOTBI — MOHOMEpHI OENKOB.
He3zamenumble W 3aMEHHMBbIE aMHHOKHCIOTb. AMHMHOKHMCJIOTHBIA COCTaB. Y pPOBHHU
CTPYKTYphI OCJIKOBOW MOJIEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHASI U YETBEPTUUHAS
CTpyKTypa). XuMU4ecKkue cBorcTBa 0einkoB. buomornyeckre GyHKITUN OCIIKOB.

depMeHTHl — OuoJiorudeckre KaranuzaTopbl. CTpoeHue ¢epMeHTa: aKTHBHBIN
HEeHTp, cyocTpaTHas cnenupuunocts. Kodpepmentsl. Buramunbl. Otanuus GepMeHTOB
OT HEOPraHWYECKUX KaTaln3aTOPOB.



VYraeBoasl: MOHOcaxapubl (TJIHOKO3a, pubo3a U JAE30KCUpUO03a), Aucaxapuibl
(caxapo3a, JlakTOo3a) W HOJUcaxapuabl  (Kpaxmaj, TJHKOIeH, IIeJUII0JI03a).
buonornyeckue PyHKIIUU yIIIEBOJIOB.

Jlunuael:  Tpurnmuepuansl,  Qochomunuasl,  crepounsl.  I'mapodunbHO-
ruapodobHbie cBoMcTBA. buonornueckue QpyHkuuu aunuaoB. CpaBHEHHUE YIJIEBOJOB,
O€JIKOB U JIMMHI0B KaK HCTOYHUKOB SHEPTUU.

Hyxkneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢dynkuum PHK. Buasr PHK.
ATO:

CTpoeHue U (QYHKIIUH.

[uTosnorust — Hayka o KieTke. Kilerounast Teopust — mpuMep B3auMOJAECHMCTBUS UAEH
U (aKTOB B HAYYHOM MO3HAHUU. METObl U3yUEHHUS KIETKH.

Krnerka kak uenoctHas >kuBasi cuctema. OOmMe NpU3HAKK KIETOK: 3aMKHYTas
HapykHas MemOpana, moJekynbl JIHK kak renermdeckuii anmmapar, cucreMa CHHTE3a
Oenka.

Tunsl KJIETOK: 3yKapuoTHUYecKas M Mpokapuotruyeckas. OcCOOEHHOCTH CTPOEHUs
npokapuoTuyeckor kierku. Knetounas crenka Oakrepuil. CTpoeHUE 3YKapUOTHUECKOM
kJeTku. OCHOBHBIC OTJIMYHUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAas CTEHKA, TJIMKOKAJMKC,
ux O(yskmuu. Ilnazmatnueckass memOpana, e€ cBoiictBa W (GyHkiuu. lluTorurazma
u eé opranouabl. OnHomemOpanHbie opraHounabl kietku: OIIC, anmapar I'ombaxw,
mu30ocoMbl.  [lonyaBTOHOMHBIE  OpPraHOMAbBl  KJIETKH: MHUTOXOHJPWUH, IUIACTHBL.
[Ipoucxoxaenne MUTOXOHApUM W Tactua. Buael mmactun.  HememOpanubie
OpPraHOU bl KJIETKH: PUOOCOMBI, KIETOUHBIM LIEHTP, LEHTPHOIU, PECHUYKH, >KTYTHKHU.
OyHKIMU OPraHOMJO0B KIETKU. BKItoueHusl.

SAnapo — perynsTopHbiil neHTp kieTku. CTpoeHue sjpa: sifepHas 000JI0uKa,
KAapHOILIa3Ma, XPOMATUH, SAPBIILIKO. XPOMOCOMBI.

TpaHCIIOpT BEILLIECTB B KIIETKE.

Jemoncmpavyuu:

llopmpemwvr: A. Jlesenryk, P. T'yk, T. IlIBann, M. Ilnenngen, P.
Bupxos, /[xx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Luacpammol: «PacnpeneneHne XMMHYECKHX JJIEMEHTOB B HEXKHBOM MPUPOIE»,
«PacrpenieieHre XUMUYECKUX JIEMEHTOB B dKUBOU MPUPOJIE».

Tabnuyvr u cxemwr: «llepmomuueckass TabnWIla XWMHYECKUX JJIEMEHTOBY,
«CtpoeHne MoJnekyiasl Bonb», «buocunres Oenkay, «CTpoeHHE MOJIEKYJIbI
Oekay,

«Crtpoenue ¢epmentay, «Hykmemnobie kuciorel. JIHK», «CtpoeHme Monexkysibl
ATDy,

«CtpoeHre 3yKapuOTHYECKOM KIETKNW», «CTpoeHHEe >KUBOTHOM KiIeTKU», «CTpoeHHe
pacTuTeNnbHOM KieTKn», «CTpoeHHe NpOKapUOTHYECKOW KieTkn», «CTpoeHue snapa
KJIETKU», « Y TIE€BOJBI, «JInmuasn».

Obopyoosanue: CBETOBOM MHUKpPOCKOI, OOOpydOBaHHWE JJis  IPOBEACHUS
HAOMIOJIGHUH, UW3MEPEHUH, JKCIEPUMEHTOB, MHKPOMIpEeHapaThl
PACTUTEIIbHBIX, ’KUBOTHBIX U OAKTEPUAIIBHBIX KIIETOK.



Jlabopamopusie u npakmuueckue pabomoi:

JlabopatopHnas pabora Ne 1. «M3yueHne KaTaquTUYECKON aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuJIa3bl WK KaTaaasbl)y.

JlaGopatopnas pabota No 2. «3yueHue cTpoeHus KJIETOK PaCTCHUMN, ) KUBOTHBIX U
OakTepuil Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIPENapaTax u X OMUCAHUEY.

Tema 4. dKuzHeaesTeJIbHOCTb KJICTKHU

OOmeH BemiecTB, WM MeTa0oiu3M. AccUMUAIUA (TJIaCTHUECKUH OOMEH)
U JUCCUMWISIUSA (PHEpPreTHYecKuil OoOMEH) — JIB€ CTOPOHBI €IMHOrO IIpoliecca
meTabonu3ma. Poib 3aKOHOB COXpaHEHHsS BEUIECTB W DHEPrud B TMOHUMAaHUU
MeTadoIM3Ma.

Tunel obmeHa BemiecTB: aBTOTPOQHBIM U TereporpodHbiii. Pons depmenToB
B OOMEHE BEIIECTB U MPEBPALLEHUH SHEPTUH B KIIETKE.

®dortocunte3. CBeroBas u TeMHoBas ¢asbl porocuHTe3a. Peakuuu (orocunTesa.
DddexTuBHOCTh PoTOCHHTE3a. 3HaUCHHE (DOTOCHHTE3A I KU3HU Ha 3emire. Biusaue
yCIOBHM cpeapl Ha (DOTOCMHTE3 W CHOCOOBI MOBBIIIEHUS €ro MNPOAYKTUBHOCTH
y KYJbTYPHBIX paCTCHUH.

XeMocuHTE3. XeMOCHHTEe3upyrolme OakTepur. 3HAYEHHE XEMOCHUHTE3a A
YKU3HU Ha 3eMJIe.

OHepreTuueckuii oOMeH B KieTke. PaciuernseHue BEIIECTB, BbIACICHUE
U aKKyMYJIMPOBAHHE SHEPIHM B KIIETKE. DTalbl SHEPreTUYecKOro ooOMeHa. [ mukoams.
bpoxxenue u ero BuAbl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe GpochopunupoBanue. IPPEKTUBHOCTh IHEPrETUIECKOTO OOMEHA.

Peakiuu marpuyHoro cunresa. I'enernueckas nnpopmanusg u JJHK. Peanuzanus
reHeTH4ecKol uHpopMalMu B KJIeTKe. ['eHeTMYecKud KOA M €ro CBOMWCTBA.
Tpanckpunuusa — matpuunblii cuate3 PHK. Tpancnauus — OuocunTes Genka. Drtarbl
tpancasuuu. KonupoBanue aMuHOKUCIOT. Ponb pubocoM B OnocuHTese Oenka.

Heknerounsie Qopmbl KuU3HU — BUPYChL. VICTOpUsT OTKPBHITHST BHUPYCOB
(A.1. HBanoBckuit). OCOOCHHOCTH CTpPOCHHUS M JKU3HEHHOTO IIUKJa BHPYCOB.
bakrepuodaru. bone3snn pacteHuil, )KUBOTHBIX M YEJIOBEKA, BHI3BIBAEMBIC BUPYCAMHU.
Bupyc ummynonepuuura uyenosexka (BUY) — BozOymurens CIIMla. OOpatHas
TPAHCKPHUIIIUA, peBepTaza u uHTerpasa. lIpodunakruka pacnpocTpaHEHUsI BUPYCHBIX
3a00J1€BaHUM.

Jlemoncmpayuu:

Hopmpemur: H.K. Konbuos, /[.1. UBanosckuit, K.A. Tumupszes.

Tabnuyvr u cxemwvr: «Tunbl nuTaHuSA», «Metaboauzm», «MUTOXOHIPHUSIY,
«JHepreTUYecKuit oOMEH», «XJI0pOILTaCTY, «DOTOCUHTE3Y, «Ctpoenue
JITHK,
«Ctpoenue u (QyHKUHMOHUpOBaHUE reHa», «CuHre3 Oenkay, «['eHeTnueckuit
KO,
«Bupyco», «bakrepuodarun», «Crtpoenne u >ku3HeHHBIM 1ukia Bupyca CIIW/la,
Oakrepuodaray, «Permmukanus JJTHK».

Obopyoosanue: wmonenu-anmukauun «Yasoeane JIHK wu  Tpanckpunuumsy,

«buocuntes Oenka», «CTpoeHHE KIETKU», MOJENb CTPYKTYpPHI
JTHK.



Tema S. PasmMHokeHMe M  HHAMBHUAYAJIbHOE Ppa3BUTHE
OpPraHu3MoOB

KieTouHbli UK, UK KU3HEHHBIA UK KieTku. MuTepdasa u muto3. [Iporeccsl,
nporekaromue B HHTepdaze. Perumkanusa — peakuuss MmarpuyHoro cunreza JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIM HA00Op — KapUOTHII. J{MIUIOUIHBIN M TaIllIOMTHBIHA
XpOMOCOMHBIE HabOopel. XpomaTuasl. lluTonorndeckue OCHOBBI Pa3MHOXKEHUS U
WHIMBUIYJIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue kinetku — Muto3. Ctaauu muto3a. IIporiecchl, MporucxXoasiue Ha pa3HbIX
CTaAUAX MUTO3a. BHOJIOTMYECKHI CMBICIT MUTO3A.

[IporpamMmmupyemast ruGeib KISTKHA — aroITo3.

dopMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrmonioe U TMojoBoe. Buubl Oecrnoyioro
Pa3MHOXKEHUS:  JICJIEHHME HAJBOE, IIOYKOBAHHE OJHO- MW  MHOTI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKycCTBEeHHOE KIOHUPOBAHHUE
OpPraHu3MOB, €r0 3HAUYCHUE IS CEJIEKIIUU.

[TooBOe pa3MHOKEHHUE, €r0 OTINYHS OT OECIOJIOTO.

Meito3. Cragum wmeiio3a. IIpouecchl, mpouCXoAsllM€ HA CTaausIX Meho3a.
[ToBenenne xpomocom B Meio3e. KpoccuHroep. bHoIOrnyecknii CMBICT U 3HAYEHUE
Meio3a.

["amerorenes — mporecc oOpa3oBaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [lojoBbie
JKeJIe3bl: CEeMEHHUKHU U ssudHUKUA. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KJIETOK — ramMeT
(cmepmaTo30ul, SIMIEKJIETKAa) — crepMaroreHe3 u ooreHes. OCoOOEHHOCTH CTPOCHHS
SIMIEKJIETOK U criepmaTo3onaoB. OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuThe  (OHTOTEHE3). OMOpHOHAIBHOE  pa3BUTHE
(omOpuorenes). Jrtanbl SMOPHOHANBHOTO PA3BUTHS Y TMO3BOHOYHBIX >KHUBOTHBIX:
npo0IieHue, racTpyJisius, OpraHoreHes. [TocTamOproHaIBHOE pa3BUTHE.

Tunel MOCTAIMOPHOHATIBHOTO Pa3BUTHSA: MpsMOE, HenpsMoe (JITMYMHOYHOE). BnusHue
Cpeasl Ha pa3BUTHE OPraHU3MOB, (HAKTOpPbI, CHOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct n pazButne pactenuii. OHTOreHe3 HBETKOBOIO PACTEHHUS: CTPOCHUE CEMEHH,
CTaJINM Pa3BUTHS.

Hemoncmpayuu:
Tabnuyvr u cxemwvl. «POPMBI  Pa3MHOXKEHHUS OpPraHU3MOBY», «JlBOiHOE
OIUIOJJOTBOPEHME Yy LBETKOBBIX PAaCTEHUN», «BererarnBHOE pa3MHOKEHHE PACTEHUI»,

«/lenmenne wmetkm Oakrtepuity, «CTpoeHHME TOJOBBIX KJIETOK», «CTpoeHue
XPOMOCOMBI»,

«Kiterounsiil ukny, «Pennmukanus JJHK», «Mutosy», «Menosy, «lIpsmoe u Henpsimoe
pazButue», «l'ameroreHes y MIIEKONUTAIOMIMX M 4YeloBeKa», «OCHOBHBIE CTauu
OHTOI'€HE3a».

Obopyoosanue: MHKPOCKOTI, MHKpOIIpenapaThl «Cnepmaro30ou/ibl
MJICKOTTUTAIOMIETO», «SUIEKIeTKka MIlekonuTatomeroy, «KapuokuHe3 B KieTKax
KOpelKa JIyKa», MarHuTHas Mozelb-anruimkanusa «Jlenenue knerkn», moaens JIHK,
MoeNb MeTa(azHOU XPOMOCOMBI.



Jlabopamopuuvie u npaxmuueckue pabomul:

JlaGopatopHas pabora Ne 3. «HabOnroneHne MuUTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOIpEaparaxy.

JlaGopatopHas pabota Ne 4. «M3ydeHue CTpPOCHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax».

Tema 6. HaciaeacTrBeHHOCTb W H3MEHYHUBOCTh
OpPraHu3MoB

[Ipenmer u 3amaun reHetuku. VcTtopuss pa3BUTHS T€HETUKU. Ponp muTOIoruu
¥ SYMOPHOJIOTUU B CTAHOBJIEHWU INeHEeTUKHU. Bkian poccuiickux u 3apyOeKHBIX YUEHBIX
B pa3BUTHE TEHETUKH. MeTo/abl Te€HETUKH (THOPHUI0JIOTHYECKUH, ITUTOTCHETUYECKUMH,
MOJIEKYJIIpHO-TeHeTHYeCKUii). OCHOBHBIE TE€HETUYECKUE TMOHATHUS. [ eHeTnueckas
CHMBOJIVKA, UCMOJIb3yeMas B CXEMaX CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HACJIEAOBAHUSA NPU3HAKOB, YCTaHOBJIEHHbIE [. Mennenem.
MonorubpuaHoe ckpemuBaHue. 3aKOH eIMHO00pa3usi THOPUAOB TIEPBOTO MOKOICHUS.
[IpaBuno noOMUHUPOBaHUS. 3aKOH PACLICIUICHUS MPU3HAKOB. [ MMOTE3a YUCTOTHI TaMET.
[TonHOE M HEMOTHOE TOMUHHUPOBAHUE.

JurubpuaHoe ckpeliMBaHue. 3aKOH HE3aBHCHUMOTO HACJIEIOBaHUs TMPU3HAKOB.
[lutoreneTuyeckue OCHOBBI ~ JUTHOPUIHOTO  CKpPEUIMBAHUA.  AHaIU3UPYIOIIEe
ckpemuBaHue. VcCnonap30BaHUE AHAIM3UPYIOMIETO CKPEIIUBAHUSA JJIsi OINpEIeIICHUs
TeHOTHUIa 0COOH.

CuerienHoe HacienoBaHue mpusHakoB. Pabora T. Moprana mo crerieHHOMY
HacJIeIOBaHWIO TIeHOB. HapymieHue  cueruieHus TE€HOB B peE3yJibTaTe
KPOCCHHTOBEpA.

XpOMOCOMHAs TEOpUsI HACIEACTBEHHOCTH. [ eHeTnuecKkue KapThl.

['enetnka mnosa. XpoOMOCOMHOE ONpeAeieHue noyia. AyTOCOMbI U TOJOBBIE
XpOMOCOMBI. ['omoramernele MW TeTeporaMeTHble opranusMbel. HacnenoBanue
IIPU3HAKOB, CLEIJICHHBIX C [OJIOM.

N3MeHunBOCTh. BuIbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAsT W HACJEICTBCHHAS.
Ponb cpenpl B HEHACIEICTBEHHON U3MEHYMBOCTH. XapaKTEPUCTHUKA MOTU(PUKAITMOHHON
W3MEHUYMBOCTU. BapuanvoHHbId psig W BapualMoHHas KpuBas. Hopma peakuuu
npu3Haka. KoJnuecTBEHHbIE M KayeCTBEHHbIE NPU3HAKA W HUX HOPMA pEaKIUu.
CaoiicTBa MOAN(PUKALMOHHONW U3MEHUHUBOCTH.

HacnencTBeHHas, WM TEHOTHNHYECKAas, W3MEHYMBOCTh. KomMOWMHATHUBHAS
U3MEHYHMBOCTh. Meii03 U MOJIOBOM Mpollecc — OCHOBA KOMOWHATUBHOW M3MEHYMBOCTH.
MyTtarnmonHass W3MeHYMBOCTh. Kiaccuukaius wMyTanuii: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. Yacrora W nOpUUMHBl MyTalnuid. MyrtareHHble  (akTopbl.  3aKOH
FOMOJIOTHYECKUX PANOB B HAcCIeICTBEHHOU nu3MeHunBocty H.M. Basuiiosa.

BHesnepHas HaCIeACTBEHHOCTb U N3MEHYHUBOCTb.

['eneruka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl TEHETUKHU YEJIOBEKA:
reHeaIorM4ecKuii, OJIM3HEOBbIN, IMTOTEHETUYECKUA, OMOXUMUYECKHUM, MOJIEKYJISIPHO-
FEHETUYECKUH. CoBpemMeHHOE OnpeeyICHue TFE€HOTHIIA! MOJIHOTEHOMHOE
CEKBEHHPOBAHWE, TEHOTHUIIUPOBaHWME, B TOM 4ucie ¢ nomompto [IIP-ananmm3a.
HacnenctBennble  3a0o0ieBaHMsl  4YeloOBeKa: TIeHHble  OOJe3HH, OOJEe3HH  C
HACJIECTBEHHOU



NPEIPACIIONOKEHHOCThIO, XPOMOCOMHBIE Oone3nu. ComaThyeckue M TeHEpaTHBHBIC
myTarui. CTBOJIOBBIC KIETKW. [IpWHITMIIBI 340pOBOro 0Opa3a >KW3HH, JHATHOCTUKH,
npoQUIAKTHKA U JICUCHHUS TEHETHYeCKHX Oosie3Hel. MenuKo-reHeTUYecKoe
KOHCYJIbTUPOBAaHME. 3HAYEHNE METUIIMHCKOW T€HETUKH B MPEAOTBPAIECHNUN U JICUCHUH
TeHETUYECKUX 3a00JIeBaHUI YeTOoBeKa.

Hemoncmpayuu:

llopmpemur: TI'. Mengens, T. Mopran, I'. ge @Ppu3, C.C. YeTBepukKoB,
H.B. Tumodeen-Pecosckuii, H.. BaBuios.

Tabauysvt u cxemvi: «MOHOTHOPHIHOE CKPEIIMBAHWUE U €T0 IUTOTCHETHYECKAas
OCHOBa@», «3aKOH pACIICIUIEHUS M €ro UUTOrE€HETUYECKash OCHOBa», «3aKOH YHUCTOTHI
rameTy, «Jurnbpunnoe ckpemuBanuey, «lluTomornueckue OCHOBBI AUTHOPUIHOTO
CKpemuBanus», «Menos3», «B3zauMonencTBue aenbHbIX TE€HOBY», «l'eHeTnueckue
KapThl PACTEHHM, MXUBOTHBIX W 4YEJIOBEKa», «l'eHeTmka mnona», «3aKOHOMEPHOCTH
HACJIEOBaHMUsI, CLEMJIEHHOTO ¢ MOJIOM», «KapHOTHIIbI YenoBEKa U JKUBOTHBIX», «Bubl
U3MEHUYHMBOCTH», «MoaudukalmonHas M3MEHYUMBOCTh», «HacnemoBanue pesyc
- (paktopay, «I'eHeTrka rpynn KpoBu», « MyTalimoHHass U3MEHUUBOCTHY.

Obopyoosanue:  MoAenu-ammiuKauuu  «MOHOrMOpHUIIHOE  CKpELIMBaHUE,
«Henonmnoe  nmomunHupoBaHue», «JuruOpugHoe  ckpeuuBanue»,  «llepekpéct
XpOMOCOM», MHUKPOCKON M MUKponpenapar «Jpo3zoduna» (Hopma, MyTanuu (opMbl
KPBUIBEB M OKPACKH Tea), TepOapuii «['opox moCeBHOMY.

Jlabopamopusvie u npakmuueckue padbomoi:

JlaGopatopnas pabora Ne 5. «M3ydeHue pe3ynabTaTOB MOHOTUOPUIHOTO H
IUTUOPUIHOTO CKPEUIUBAHUS Y IPO30(HUIIbI Ha TOTOBBIX MHUKPOIIpENnapaTaxy.

JlaGopatopnas pabora Ne 6. «M3ydueHue MoauUKAIMOHHON HW3MEHUYHUBOCTH,
IIOCTPOECHUE BAPHUALIMOHHOTO PsAJla U BAPUALMOHHON KPUBOMN».

JlabopatopHas pabotra Ne 7. «AHanu3 MyTauuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[Ipaktuueckas padota Ne 2. «CocTaBieHHE U aHAJIU3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cenexuust OpPraHu3MoOB. OcHOBBI
OMOTEeXHOJIOT U

Cenekuus Kak HayKa U Ipolecc. 3apoxkKACHUE CEIEKIIUHA U JOMECTUKAIUS. YUeHue
H.W. BaBuiioBa o 1eHTpax MpPOUCXOXKIACHUS U MHOT0OOpa3usi KyJIbTYPHBIX PacTCHHIA.
[{eHTpbI MPOUCXOKICHUS JOMAIIHUX KUBOTHBIX. CopT, MopoAa, IMTaMM.

CoBpeMeHHbIE METOJIbl CeJeKIMH. MacCoBbIi W WHIUBUAYAJIbHBI OTOOPHI
B CENEKIUM pPACTEHUM U KUBOTHBIX. OIEHKAa DJKCTEpbepa. bIM3KOPOACTBEHHOE
ckpenuBanue — UHOpuAUHT. Yucras nuaus. CKpeluBaHue YuCThIX JUHUM. ['eTeposuc,
win rubpuaHas cuia. HepojcTtBeHHoe ckpemmBaHue — ayToOpuauHT. OTnanéHHas
rubpuanzanus u e€ ycnexu. VICKyCcCTBEHHBI MyTareHe3 U MOJyUYeHHUE MOJUILIOUIOB.
JlocTrKeHUsl CENEKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHomorus kak oTpaciib Tpou3BOACTBA. ['eHHast HHKEHEepHs. DTalbl CO3AaHUS
pexkomOuHantHo JIHK w TpaHcreHHbix opraHu3moB. KieroyHas uHXeHepHs.



Kinerounble KynbTypbl. MHUKpPOKIOHAJBbHOE pPAa3MHOXKEHHME pacTeHuil. KiloHnpoBaHme
BBICOKONIPOJAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX  OpPraHU3MOB.  ODKOJIOTMYECKHE
u aTdeckue npoodsnemsl. MO — reneTnyecku MOAM(ULIUPOBAHHBIE OPraHU3MBI.

Hemoncmpayuu:
Ilopmpemur: H.U. BaBunos, 1.B. Muuypums, I'./[. Kapneuenko, M.®. liBanoB.
Tabnuyvr u cxemwl: Kapta «LleHTpBl TPOUCXOXKIEHUS W MHOrooOpasus
KyJIbTYpPHBIX pacTeHui», «lloponbl AOMalIHUX >KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacTeHui»,

«Otnanéguas TUOPUAN3AIUSY, «PaboTel aKaJeMHKa M.D. HMBanoBay,
«ITonmunmongusy,

«OOBEKTHI OMOTEXHOIOTUNY, «Knerounnie KYJIbTYPbI U
KJIOHUPOBAHUE,

«KoHcTpynpoBaHHe 1 NEPEHOC TE€HOB, XPOMOCOM.
Obopyoosanue: MYJSDKU TUJIOJOB M KOPHEIUIONOB JTUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHu, repoapuii «CenbCKOX035HCTBEHHBIE PACTCHUSY.

Jlabopamopnusie u npakmuyeckue pabomul:

Dxckypcusi «OCHOBHBIE METOJIbI U JIOCTH)KEHUS CEJEKIIMUA PACTEHUN M >KUBOTHBIX
(Ha CeJNEeKIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOUCIBITATEIBHBIM YYaCTOK,
B TEIUIMYHOE XO35HCTBO, 1a00paTOPUIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI
1O BUOJIOI'M HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Cornacio ®I'OC COO ycranaBiauBalTcs TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHS
oOydJaromMMHCS  MPOrpaMM  CpeaHero  oOumiero  oOpa3oBaHUsS:  JIMYHOCTHBIM,
METaNpeIMETHBIM U MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JAMYHOCTHBIX pE3yJIbTATOB OCBOEHUs mnpeamera «buosmorus»
BBIJICJICHBI CJIEAYIONIME COCTABJISIONIME: OCO3HaHHE OOYYaIOIIMMHUCS POCCHICKOM
rPaXJAHCKOW HJEHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BUTHUIO, CaMOCTOSITEIIbHOCTH
U CaMOOIPEETICHUI0, HAIMYKME MOTHUBALIMM K OOYUYEHUI0 OMOJIOT UM, LIeJICHAIIPaBIECHHOE
pa3BUTHE BHYTPEHHHUX YOEXKJIEHUN JIUYHOCTH HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH H
UCTOPUYECKUX  TPAAUIUKA  pa3BUTUS  OMOJOTMYECKOT0  3HAHWS, TOTOBHOCTH
U COCOOHOCTh 00YYarOIIUXCSl PYKOBOACTBOBATHCS B CBOEH NESITEIbHOCTU IIEHHOCTHO
- CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIMMHU CHCTEME OHUOJOTMYECKOro oOpa3oBaHMS,
HaJU4Yue SKOJIOTMYECKOr0 MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh IEJIH U CTPOUTH
YKA3HCHHBIE TIJIaHBI.

JIndHOCTHBIE pE3yJIbTAaThl OCBOEHUS IpeaMeTra «buonorus» aOCTUrarTCA
B CIMHCTBE Y4yeOHOM ¥  BOCHHUTATEIBHOM JEATEIBHOCTH B  COOTBETCTBUU
C TPAOULIMOHHBIMH POCCHUHUCKUMHM COLMOKYJIbTYPHBIMH, UCTOPUUYECKHMMU MU JYyXOBHO
- HPABCTBEHHBIMHU IIEHHOCTSIMU, TMPUHATHIMA B OOIIECTBE MpaBWJIaMU W HOPMaMU
MOBEJACHUSI U  CIIOCOOCTBYIOT IMpoIleccaM CaMOIO3HAHMs, CaMOBOCIUTAHUA H
CaMOpa3BUTHUA, Pa3BUTUsSI BHYTPEHHEH MO3UIMK JMYHOCTH, NMATPUOTH3MA, YBAKEHUS
K 3aKOHY W IIPaBOMOPSAKY, YEIOBEKY TpyJda M CTApUIEMY MOKOJECHHUIO, B3aMMHOIO
YBaXEHUS, OCEPEKHOTO OTHOLIEHUS K KYyJIbTYpHOMY HACIEAUI0 U TPATUIUAM
MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickon @enepauuu, NPUPOAE M OKPYNKAKOIIEH
cpene.

JInyHOCTHBIE Pe3yJbTaThl OCBOCHUS YueOHOro mpeamera «buosiorus» T0KHBI
OTpaXXaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOydYaroOlUXCS  PYKOBOJICTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEH TMO3MIIMEH  JIMYHOCTH, CHUCTEMON II€HHOCTHBIX
OpHMEHTALINH, MO3UTHUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOLINX
TPAAUIIMOHHBIM LIEHHOCTSIM POCCUUCKOTO OOIIECTBa, PACHIMPEHUE )KU3HEHHOIO OIbITa
M OmblTa JAEATEIIBHOCTA B IIPOLECCE peajr3alud OCHOBHBIX  HAIpPaBIICHUU
BOCIIUTATEIbHOMN AEATEIILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIUTAHUSA:

chOPMUPOBAHHOCTh TPAXKIAHCKON TIO3MIIMKM OO0YydYarolmerocss Kak aKTUBHOTO
U OTBETCTBEHHOI'O UJIEHa POCCUMCKOr0 OOIIECTBa;

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX TIpaB MU OO0A3aHHOCTEHM, YyBaKEHUE
3aKOHA U MPABOMOPSIIKA;



TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JIEATEIBHOCTH TPU CO3JAaHUHM YUEOHBIX
IIPOEKTOB, PEIICHUN YYEOHBIX M MO3HABATEILHBIX 3aJa4, BHIMOIHEHUN OMOJIOTHUYECCKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNISITh COOCTBEHHYIO MO3UILMIO MO OTHOIIEHUIO K SIBICHUSIM
COBPEMEHHOM JXKU3HU U OOBICHSITH €€;

YyMEHUE YUYUTHIBaTh B CBOUX JEHCTBUSX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHHUSMHU, KYJIbTYPHBIMU LEHHOCTSIMH H
COILIMAJILHBIM TTOJIOKCHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOIECCE COBMECTHOTO BBHITIOJHEHUS YUCOHBIX,
MI03HABATEIIBHBIX M UCCIICIOBATEIHCKAX 33]1a4, YBAXKUTEIHHOTO OTHOIICHUS K MHECHHIO
OTIMIOHEHTOB MPHU 00CYKICHUHU CITIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPIKAHUS;

TOTOBHOCTbH K TYMaHUTAPHOHN U BOJIOHTEPCKOH JCATEITHHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHUA:

c(OPMHUPOBAHHOCTh POCCUUCKON TPax)AaHCKONW WACHTUYHOCTH, MATPUOTU3MA,
YBaXKEHHSI K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH mnepena PoauHo#l, ropaoctu
3a CBOM Kpal, cBOWO PoauHy, CBOM SI3bIK M KyJbTYpY, MHNPOIUIOE W HACTOSAIIEE
MHOTOHAIlMOHaJbHOro Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHUWE K NPUPOJHOMY HACIEAUIO W MNAMITHHUKAM MPUPOIBI,
NOCTHXKEeHUAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ POCCHUMCKHX YUYEHBIX B CTAHOBJIEHHWE U Pa3BUTHE
OMOJIOTMY, TOHUMAaHUsI 3HAUYCHUsI OMOJIOTMU B MO3HAHUU 3aKOHOB MPUPOJIbI, B JKU3HU
YeJI0BEKa U COBPEMEHHOI O O0IIECTBRA;

ujerHas yOeXJIEHHOCTb, TOTOBHOCTh K CHyXeHHIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €r0 Cy/b0Y;

3) IYXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS:
OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoa; chOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMS, dTUYECKOTO TTOBEJICHUS; CIIOCOOHOCTh  OIICHUBATh
CUTyallMl0 W TNPUHUMATh OCO3HAHHBIE PpEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMbI U LIEHHOCTH;
OCO3HAHME JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYUBOrO OYAYIIETO;
OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSIM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO MPUHSATUA LIEHHOCTEN CEMENHOW KM3HU B COOTBETCTBUU C TPAIULUAMU
HapoaoB Poccuu;

4) 3¢TeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs OCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/ia, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMUMAaHHUE AMOIIMOHAILHOTO BO3JICUCTBUS KHUBOM MPUPOJIbI U €€ LICHHOCTH;

FOTOBHOCTh K CAaMOBBIP&KEHHIO B pPa3HbIX BHJAX HCKYCCTBa, CTPEMJICHHE
MPOSIBIIATH Ka4eCTBa TBOPUECKON JIMUHOCTH;



5) ¢pusuueckoro BocIMTAHUA, (OPMHUPOBAHMS  KYJbTYPbl 310POBbA
U SMOLHOHAJIBLHOI0 0J1ar ONmoJIyYus:

MOHMMAaHUE W Pealin3alus 3J0pOBOro W 0e30macHoro odpasa XWU3HHU (370pOBOE
NUTaHWE, COOJIOJIEHNE THUTMEHWYECKUX TPaBUJI W HOPM, COAlaHCUPOBAHHBIN PEXUM
3aHATUH W OT/AbIXa, peryysipHas  ¢GuU3WYEcKas  aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (HU3HUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

MOHMMaHWE EHHOCTH MPABWJI UHANBUIYAIHHOTO M KOJUIEKTUBHOTO 0€30MMacHOTrO
MOBEJICHUSI B CHUTYyalUsX, YIpOXKalOIIUX 3J0POBBI0O M KU3HU
JIIOJICH;

OCO3HAHHME TIOCJICACTBUM UM HENPUSITUS BPEIHBIX MPUBBIYEK (YNOTpeOIeHUs
AJIKOr0Jisl, HAPKOTUKOB, KYpEeHUs);

6) Tpy10BOro BOCIIUTAHUSA:

TOTOBHOCTB K TPYJly, OCO3HAHUE [IEHHOCTU MacTEPCTBA, TPYA0I00HUE;

TOTOBHOCTh K AKTHUBHOW JEATEIHLHOCTH TEXHOJOTHYECKOM U COIHAIbHOU
HaIPaBJIICHHOCTH, CHOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJTHSITh TAKYIO JI€SITEIbHOCTD;

WHTEpEC K pa3audHbiM chepaM MpodecCHOHANBHOM JEATEeIbHOCTH, yMEHHUe
COBeplIaTh OCO3HAHHBIN BbIOOp Oynyield mpodeccuu U peaau30BbIBATH COOCTBEHHBIC
YKU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUH
BCEH JKU3HU;

7) 3KOJOrN4eCKOro BOCIIUTAHMSA:

AKOJIOTUYECKHU I1€JIECOO0pPa3HOE OTHOIICHHE K TPUPOJE KaK HCTOUYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE  YPOBHS  JKOJOTUYECKOM  KYJIbTYphl: NPUOOPETEHHE  OINbITa
MJIAHUPOBAHMS MOCTYMKOB U OLIEHKUA WX BO3MOXHBIX MOCJIEACTBHUH i OKpY>Karoleu
cpenbl;

OCO3HAaHME TJIO0ATBLHOIO XapakTepa OHKOJOTMUYECKUX TMpoOJIeM U MyTeu ux
pelieHus;

CIIOCOOHOCTh HCIIONB30BaTh MPUOOpETaeMble MPU U3YUYEHUU OMOJOTUM 3HAHUS H
YMEHHUS TIPU PElIeHUH MPOoOsIeM, CBI3aHHBIX C PAIlMOHATBHBIM MPUPOIONOIH30BaHUEM
(coOmroieHre TpaBu TIOBEJACHUS B TMPUPOJIC, HANPABICHHBIX HA COXpaHEHUE
paBHOBECHSI B DKOCUCTEMAX, OXPaHy BUJIOB, SKOCUCTEM, OMOChEpHI);

AKTUBHOE HEMNPUATHE JCUCTBUN, MPUHOCAIIMX BpPEH OKPYKAIOIIECH MPUPOIHOU
cpeae, yMEHHE TMPOTHO3UPOBATh HEOJArOMPUSATHBIC HSKOJIOTHMUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMbIX JECHCTBUI U IPEAOTBpaIlaTh UX;

HaJM4yue Pa3BUTOTO HSKOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTUYECKON KYJIbTYpBI,
OMbITA NESITEIBHOCTU SKOJOTMYECKOW HAMNPABICHHOCTH, YMEHUS PYKOBOICTBOBATHCS
UMHU B TO3HABAaTEIbHON, KOMMYHUKATUBHOW U COLUAIBHOM MPAKTHUKE, TOTOBHOCTH
K YYaCTHIO B MTPAKTUYECKON JIEITEIIbHOCTH YKOJIOTUUECKON HAIPaBICHHOCTH;



8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JUAJOre KYJILTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIbTYpPhl KakK CpeJCcTBa
B3aUMOJEHUCTBUS MEXKTY JIFOJIbMU U MMO3HAHUS MUPA;

NOHMMaHue crneuupuku OHOJIOTUM KaK HayKh, OCO3HaHUs €€ pojau B
(bopMHUpPOBAaHUYU PAlIMOHATLHOTO  HAYYHOTO  MBIIUICHHS, CO3JaHUU  ILEITOCTHOTO
IPEICTaBICHUS] 00 OKpY)KaroleM MHUpPE KaK O €IMHCTBE NPHUPOJBI, YEIOBEKa U
oOlecTsa, B IMO3HAHMM TPUPOJHBIX 3aKOHOMEPHOCTEM U pEHIeHUuH MpoOsem
COXpaHEHUS MPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWOJIOTUU IS COBPEMEHHOW IMBUJIM3AIIUN:
oOecrieueHUsT HOBOTO YPOBHSI pa3BUTHSA MEIUIMHBI, CO3JaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX peliaTh pecypcHble MPOoOJEeMbl Pa3BUTHS YEJIOBEUECTBA,
NOKMCKa MyTeW BbIXOJA M3 TJI00ATbHBIX JKOJIOIMYECKUX MpoljeM M obecredeHus
nepexo/ia K YCTOWYMBOMY Pa3BUTHIO, PALMOHAJIBLHOMY HCHOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (pOPMUPOBAHUIO HOBBIX CTaHJIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUMN B LIEJISAX MOBBIIICHUS
oOmmell KyJnbTypbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTH
(GYHKIIMOHABHOM T'PaMOTHOCTH oOOydJamomuxcs, (opMupyeMoil MpH HU3YYCHHH
OHOJIOTHH;

MOHMMAaHUE CYIIHOCTH METOJ0B MO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX
HayKax,

CIIOCOOHOCTH HMCIIOJIb30BaTh MOJydacMble 3HAHUS IS aHAJIN3a U OOBICHCHUS SIBICHHM
OKPY)KAIOIIeTO0 MHpa M TMPOUCXOIAIMMX B HEM HW3MEHCHHH, YyMEHHE JeiaTh
000CHOBaHHBIE 3aKJIIOYEHUS HA OCHOBE HAYUYHBIX (DAaKTOB M HMMEIOMIUXCS JaHHBIX
C IICJTbIO TIOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAaMOCTOSTEILHO UCII0JIB30BATh OMOJIOTHUECKUE 3HAHUS JIUIS PEIICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYaIIUIX;

OCO3HAaHHWE IICHHOCTH HAy4YHOM JIEATCIHPHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO M MUCCJIEIOBATEIIbCKYIO NEATEIbHOCTh HHANBUYJIBHO U B TPYIINIE;

TOTOBHOCTB M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHHUIO U CaMOOOPa30BaAHHUIO,
K aKTUBHOMY TTOJTYYEHHUIO HOBBIX 3HAHUW 1O OWOJIOTUU B COOTBETCTBUU C KU3HEHHBIMHU
OTPEOHOCTSIMU.

METAITPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOEHUSI y4yeOHoro mpeamera «buomorus»
BKJIIOYAIOT:  3HAUYMMble I (OPMHUPOBAHMS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXKIUCHUIUIMHAPHBIE  (MEXIPEIMETHbIE) OOIICHAyYHbIE TMOHATHUSA, OTPAXKAIOIINE
IEJIOCTHOCTh HAayYHOM KapTUHBI MHUpa H CcHeuu(uKy METOIOB IO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, SBJICHUE, IPOIIECC,
cUcTeMa, Hay4yHbIN (DaKT, MIPUHIIHII, TUIIOTE34, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsl, HCCIENOBAHUE,



Ha0JII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIE YUeOHbIEC IEUCTBUS

(mo3HaBaTEIbHEIE, KOMMYHHUKATUBHBIE, pEryJISITUBHBIE), o0ecreunBaroIIue
dbopmupoBaHue (PYHKIMOHAIBHOM TIpPaMOTHOCTH U  COIMAJIBLHOM KOMIETEHIIUU
oOyyarommuxcs, COCOOHOCTh 00 yJaromuxcs HCMOJIb30BATh OCBOCHHBIE

MEXKIUCIHUIUTMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS W yHUBEPCAIbHbIE YYCOHBIC
JCUCTBUS B MIO3HABATEIILHOM U COLIMATIBHON MTPAKTHUKE.

Ilo3HaBaTe/ibHble YHUBEpPCAJbHbIE Y4eOHbIE el CTBUS
ba3oBble Jiornyeckue 1ecCTBUA:

CaMOCTOSITEIIbHO dbopMynupoBaTh u aKTyaJlu3upOBaTh npoOuemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOEHHUM 3HAHWI MPUEMBI JIOTHYECKOTO MBIILJICHHS (aHAIN3a,
CUHTE3a, CpaBHEHMs,  Kiaccudukamuu,  oO0OOIIEHHUs),  PacKpbiBaTh  CMBICIH
OMOJIOTUYECKUX MOHATUHN (BBIACIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH CBA3U
C APYTUMHU MOHSTUAMHU );

OMPENEINATh eI ASATeIbHOCTH, 3a/]aBasi TapaMeTphl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEATEIbHOCTU C MMOCTABICHHBIMHU 1EJISIMU;

UCIIOJIb30BaTh OHMOJOTUYECKHE TOHSTUS i OOBACHEHHS (DAKTOB U SBJICHUUN
YKUBOW IPUPOBI,

CTPOUTH JIOTUUECKUE PACCYXKACHUS (MHIAYKTUBHBIC, NE€AYKTUBHBIE, 10 aHAJIOTUH),
BBISIBJISITH  3aKOHOMEPHOCTH M TMPOTUBOPEUYHS B pacCMaTPUBAEMBIX SBJICHUSX,
(dbopMyIUPOBaTh BBIBOBI U 3aAKITIOYCHUS;

MPUMEHATh CXEMHO-MOJIENbHBIE CPEJCTBA JUIsl MPEICTABICHUS CYIIECTBEHHBIX
CBS3€H M OTHOIICHUI B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUN
Pa3HOTO POJIa, BBISBICHHBIX B PA3IUYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX;

pazpabaThiBaTh IUIaH peIICHUS TpoOJeMbl € Y4YETOM aHaJIM3a MMEIOIIHUXCS
MaTepUaIIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JI€SITEIbHOCTh, OLEHHUBATh COOTBETCTBHUE pE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEJCTBUI AEATEILHOCTH;

KOOPJMHUPOBATh W BBHITIOJHATH PadOTy B YCIOBUSIX PEAIbHOI'0, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaATh KPEATUBHOE MBIIIJIEHUE MMPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.

ba3oBble HCCJIeA0BaTeIbCKHE
aefcTBUA:

BJIQJIETh HaBBIKAMHU Y4e€OHO-HCCIIEIOBATEIbCKON U TPOEKTHOM JIEeSITEIHHOCTH,
HaBBIKAMHU pa3perieHus mpodeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILBHOMY
MIOMCKY METOJOB PEUICHUS MPAKTUYECKUX 3a7ay, MPUMEHCHUIO Pa3JIMYHBIX METOJIOB
ITO3HAHUS,

VCIOJIB30BAaTh PA3JIMYHbBIE BUJIBI AEATEIBHOCTH MO OJIYYEHHIO HOBOTO 3HAHUS, €T0
UHTEpIIpeTaluy, TpeoOpa30BaHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIUsIX, B TOM YUCIIC
IIPU CO3/IaHUM YUEOHBIX U COITUAIIbHBIX ITPOCKTOB;

dbopMupoBaTh HAy4HBIM THUI MBIIUICHUS, BIAJETh HAYYHOM TEPMHUHOJIOTUEH,
KJIIOYEBBIMU ITOHATHUSIMHA U METOJIaMU;



CTaBUTh M  (HOpPMYyJIHpPOBaTH COOCTBEHHBIE 3aJayd B  00pa3oBaTEIbHOU
JEATENBHOCTH U KU3HEHHBIX CUTYALUX;

BBISIBJISITh IPUYUHHO-CJIEICTBEHHBIE CBS3U U aKTYaJIM3UPOBATh 3a]ady, BbIBUTATh
rMnoTre3sy €€ peuieHus, HaxXOAWTh apryMEeHThl JUI1  JI0KAa3aTelNbCTBA  CBOMX
YTBEPKJICHUI, 3a1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IOJYYEHHBIE B XOJE PELICHHs 3aJa4d PE3YJbTaTbl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTb, [IPOTHO3MPOBATH H3MEHEHNE B HOBBIX YCIIOBHSX; 1aBATh

OLIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh NPUOOPETEHHBIN OMBIT; OCYLIECTBIIATD

LEJIEHANPABICHHBIN IOUCK IEPEHOCA CPENICTB U CIIOCOOOB IEHCTBUS
B Ipo(heCCHOHATIBHYIO Cpeny;

yMETh TNEPEHOCUTh 3HAHHMS B I[I03HABATEIbHYI0 U MPAKTUYECKYI0 00J1acTu
KU3HECATEIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIE€U, ITPEJIaraTh OPUTMHAIBHBIE MOAXObI U PEIICHMS, CTABUTh
poOJIeMBbl U 3aJ1a4H, TOIYCKAIOIINe ajJbTePHATUBHbIC PEIICHMUS.

Pabora c undopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(poOpManuu (TeKCTe y4eOHOro
nocobusi,  HAy4YHO-TIONMYJSIPHOW  JIUTEpaType, OHOJNIOTHUYECKUX  CIOBapsX M|
CIPaBOYHUKAX, KOMIBIOTEPHbIX Oa3ax JaHHbIX, B IHTepHeTre), aHanM3UpoBaThH
UH(OPMAIUIO Pa3IMYHbIX BUIAOB M (POPM MIpPENCTaBICHUS, KPUTHUECKU OLICHUBAThH €€
JIOCTOBEPHOCTh U HEIPOTUBOPEUYHBOCTb;

(bopMyIUpOBaTh 3aPOCHl U IPUMEHSTh Pa3IMUYHbIE METOJIbI IPU MOUCKE U 0TOOPE
Oumosiornyeckoi HHGOpPMaIuK, HEOOXOIMMOM IS BEITIOTHEHUS YUYeOHBIX 3a/1a4;

npuoOperaTh  ONBIT  HKCIOJIB30BAaHUS  MH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTHM, COBEPIIEHCTBOBATH KYJbTYPY AKTUBHOIO HCIIOJIb30BAHMS PA3IUYHBIX
IIOUCKOBBIX CHUCTEM;

CaMOCTOATENILHO BHIOMPATh ONTUMAIBHYIO (POPMY TIpeCTaBICHUS OUOIOTHYECKOMN
uH(popmaluu (cxembl, TpaduKu, AMarpaMMsbl, TaOJIULbI, PUCYHKU U IPYroe);

UCII0JIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPHU padOTe ¢ OMOJIOIrMYECKOM
uHpopMalnuel: NPUMEHATh XUMHUYECKHe, (PU3MUEecKMe M MaTeMaTU4YecKue 3HAKU U
CHUMBOJIBI, bopMyJbI, ab0peBUaTypy,  HOMEHKIATypy,  HCIOJb30BaTh  H
npeoOpa3oBbIBATh 3HAKOBO-CUMBOJINYECKNE CPEACTBA HATJIAIHOCTH;

BJIaJIeTh HAaBBIKAMH PACMO3HABAHUS M 3alIUTHl WH(OpMarmu, MHGOPMAITMOHHOK
0€30MacCHOCTH JTUYHOCTH.

KoMMyHMKATUBHBIE YHHBEpPCAJbHbIE YUueOHbIe JeHCTBUS
OOmmeHnue:

OCYIIIECTBIATh KOMMYHHUKAIIMU BO BceX cdepax >KM3HH, aKTUBHO Yy4acTBOBATH
B JMAJOTe WU JUCKYCCHU TO CYIIECTBY OOCyXJaaeMoi TeMbl (yMEHHE 3a/1aBaTh
BOIIPOCKI, BBICKA3bIBaTh CYXKJICHUS OTHOCUTEIHHO BBINIOJHEHUS MpeajiaraeMou
3a/a4u,



YYHUTHIBATh WHTEPECHI M COTJIACOBAHHOCTH TO3UIIUN JPYTHX YYAaCTHUKOB JHAIOTa
WIH IUCKYCCHH);

pacmo3HaBaTh HEBepOaldbHBIE CpeIcTBa  OOIIEHWS, TOHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMS] KOH(DIMKTHBIX CHUTyaIlud, YMETh
CMSATYATh KOH(MIUKTHI U BECTU TIEPETOBOPHI;

BJIAJICTh PA3TUYHBIMU CIIOCOOAMHU OOIIEHWUS H B3aWMOJCHCTBHS, IOHUMATH
HAMEPEHUS NPYTUX JIIOJICH, MPOSBIATh YBAKHUTEIBHOE OTHOIICHHE K COOCCETHUKY U
B KOPPEKTHOU opMe (HOpMYITHPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO W JIOTUYHO H3JIAaratb CBOIO TOYKY 3pPEHUS C HCIOJIH30BAHUEM
SI3BIKOBBIX CPE/ICTB.

CoBMecTHAas1 1eAITEJIbHOCTD:

MOHMMAaTh W UCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW © WHAWBUIYaJIbHOU
paboThl TpU pEIIeHUHW OUOJIOTHUYECKON MpoOJieMbl, 0OOOCHOBBIBATh HEOOXOJAMMOCTh
MPUMEHEHUS TPYIIOBHIX (OPM B3aUMOJICHCTBUS MPU PEIICHUHN yUeOHOM 3a/1auu;

BBIOMpaTh TEMAaTUKy W METOAbl COBMECTHBIX JEUCTBUM C Yyu€ToM oOImUX
MHTEPECOB U BO3MOXKHOCTEN Ka)JAO0r0 YI€HA KOJUIEKTHBA;

MPUHUMATH 1I€JIM COBMECTHOM AESATEILHOCTH, OPraHU30BbIBATh U KOOPJUHUPOBATH
JNIEUCTBUS MO €€ HOCTHKCHUIO: COCTAaBJIATh IUIAH JCUCTBUM, paCHpPENesITh POJU C
y49€TOM MHEHHUH y4aCTHUKOB, 00CYK/IaTh PE3yIbTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAa4€CTBO CBOETr0 BKJAJa M KaXKJOr0 YYaCTHUKA KOMaHJbl B OOIIMii
pE3yIBTaT MO pa3padOTaHHBIM KPUTEPHSIM;

npejjiarath HOBbIE TMPOEKTHI, OIEHUBaTh MJAEHM C T[O3UIMA HOBU3HBI,
OpUTMHAJIBHOCTH, IPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIATh MO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PATUYHBIX CUTYAIlUsX,
IPOSIBIISATH TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHbIe YHUBepPCAJIbHbIC Y4eOHbIE HeHCTBUS
Camoopranusamnus:

WCITOJI30BaTh OMOJOTHYECKHUE 3HAHUS IS BBISBICHUS MPOOJIEM M MX PEHICHUS
B )KU3HEHHBIX M YUEOHBIX CUTYaIIUSIX;

BBEIOMPATHh HA OCHOBE OMOJOTUYECKHUX 3HAHUH 1I€JIEBBIC U CMBICTIOBBIC YCTAHOBKH B
CBOMX JICUCTBUAX W MOCTYIKAX [0 OTHOIICHHUIO K )KMBOUW MPHUPOE, CBOEMY 3I0POBBIO U
3JI0POBBIO OKPYKAIOITUX;

CaMOCTOSITeJIbHO  OCYIIECTBIIATh IO3HABATEIBHYIO JICATEIBLHOCTh, BBISBIATH
npoOsieMbl, CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJa4d B
00pa3oBaTeNbHON JACATCIIBHOCTH U KU3HCHHBIX CUTYAIIHSIX;

CaMOCTOSTEIIEHO COCTaBJISITh TUIAH PEIICHHS TPOOJIEMBI C yYETOM HMMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEANOYTECHUH;

JaBaTh OIEHKY HOBBIM CHUTYAITUsIM;

pacuIupsATh paMKU Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEATOUTCHUN;

JienaTh OCO3HAHHBIN BEIOOD, apryMEeHTHPOBATH ero, Opatb
OTBETCTBEHHOCTb 32 PEIIICHHCE;



OLICHUBATh MPUOOPETEHHBIN OMBIT;

CrocoO0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIUPOKON 3pYyAUIMU B PA3HBIX
o0jacTax 3HaHWM, MOCTOSHHO IMOBBIIATH CBOW OOpa30BaTEeNbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpPOIIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsM, BHOCHTb KOPPEKTUBBI B JESITEIBHOCTb,
OLIEHHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJa/IeTh HaBbIKAMHU I103HABATEJIbHON pe(JeKCHH KaK OCO3HAHUS COBEPLIAEMBIX
JNEUCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHMM, MCIOJIb30BATh
npueMbl pedIEeKCUH JIJISl OLIEHKU CUTYallMU, BHIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHS 10 UX CHUKEHUIO;

INPUHUMATb MOTHBBI 1 APT'YMCHTHI APYTUX IIPHU aHAJIN3C PC3YJIbTATOB
ACATCIBbHOCTH.

IIpunsaTHe ceds1 M APyrux:
NpUHUMATH ce0s1, TOHNMAasi CBOM HEJJOCTATKU U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX MPU aHATU3€ PE3yJIbTaTOB
JEATENIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIUOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUH JIPYTOTO YeJIOBEKa.

HPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIe pe3ynbTaTthl ocBoeHUs nporpammbl COO no 6uosoruu Ha 0a30BOM
YpOBHE BKJIOYAIOT crnenuduyeckue aisg ydeOHoro mpeamera «buonorus»» HaydHble
3HaHUS, YMEHUS M  CIOCOOBbl  JIEWCTBMM 1O  OCBOGHHIO, HWHTEPHpPETaAlUU
U NpeoO0pa3oBaHUIO 3HAHUW, BUJbI JEATEIBHOCTH MO MOJYYEHUIO HOBOIO 3HAHUA U
NPUMEHEHUIO 3HaHUM B pa3IMYHbIX Y4YEOHBIX CHUTYyalUsX, a TakXKe B pealbHbIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHbIX C Owuonorueil. B mnporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABIEHBI 10 F0J1aM 00 y4YEeHHUS.

[IpenmeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO TipeameTa «buonorus» B 10 kiacce
JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMI O MECT€ U POJU OMOJIOTUM B CHUCTEME HAYyYHOTO
3HAHUS €CTECTBEHHBIX HayK, B (hOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA M HAy4YHOTO MHPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKUX U 3apyOeKHBIX
y4EHBIX - OMOJIOTOB B pa3BUTUE OuoNoruu, (YHKIUOHAIBHOM  TPaMOTHOCTH
YyeJI0BeKa JJISl PEIICHUS dKU3HEHHBIX 3a]1a4;

YMEHHE pacKphIBaTh COAECpkKaHUE OUMOJIOTHMYECKUX TEPMHUHOB WM TOHSTUMN: KU3HD,
KJIeTKa, OpraHu3M, MeTabosiu3M (0OOMEH BEIIECTB U MpEeBpallleHue YHEPTIUH), TOMEOCTa3
(camoperynsinus), ypOBHEBas OpraHu3alusi >KUBBIX CHUCTEM, CAaMOBOCIPOU3BEICHUE
(penpoayKius), HaCIEACTBEHHOCTh, U3MEHYNBOCTh, POCT U Pa3BUTHE;

yMEHHE W3Maratb  OWOJOTHYECKHe Teopuu  (KJIETOYHAs, XpOMOCOMHas,
MyTallMOHHAs, UEHTpaJbHas JOTrMa MOJIEKYJsipHOM  Ouonorum), 3akoHbl (I
Mengens,



T. Moprana, H./1. BaBuiioBa) u ydyeHusi (0 IEHTpax MHOroo0pa3usi U MPOUCXOKICHUS

KYJbTYpPHBIX  PacTCHUU H.N. Basuiiosa), OIPELEIIATh rPaHULbI 1504
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;
YMEHUE  BIAJCTh METOJaMH  HAYYHOTO  TO3HaHUS B  OHWOJIOTHUH:

HAONIO/ICHUE W OMMCAaHWE JKUBBIX CHUCTEM, IMPOILIECCOB M SIBICHHUM, OpraHW3alus |
OpOBEACHHE OHUOJIOrMYECKOr0 SKCIIEPUMEHTA, BBIIBH)KEHUE THUIIOTE3bl, BBISBICHHUE
3aBHCHUMOCTH MEXJIy HCCIEIyeMbIMU BEIMYMHAMHU, OOBIACHEHHE TMOITYYEHHBIX
PE3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYUYHBIX TMOHSATHH, TEOPHUA W 3aKOHOB, yMEHHE
JieNiaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB;

yMEHHE BBIJIETIATh CYILLIECTBEHHBIE IpU3HAKU BUPYCOB, KJIETOK
OPOKapHUOT M DYKapuoT, OIHOKJIETOYHBIX M  MHOTOKJIETOYHBIX OPraHu3MOB,
OCOOEHHOCTH TPOLECCOB: OOMEHAa BEUIECTB M TMPEBPAILICHUS SHEPIMH B KIETKE,
¢oTocuHTE3a, IIACTUYECKOTO M JHEPreTUYecKoro - oOMeHa,  XEMOCHHTE3a,
MUTO3a, Meio03a, OIUIOJOTBOPEHUS, PA3MHOXKEHHS, WHIANBUAYAJIHHOTO pPa3BUTHUSA
opranusma (OHTOT'€HE3);

yMEHHE TPUMEHATH TOJyYeHHbIE 3HAHUS [UIsI OOBSCHEHUS OMOIOTUYECKUX
IPOILIECCOB U ABJICHUH, JUIsl IPUHATUS MPAKTUYECKUX PELIEHUHN B IIOBCEAHEBHON JKU3HU
C Lenblo olecreyeHuss Oe30MacCHOCTH CBOErO 3J0POBbS M 30POBbSl OKPYKAIOIIMX
Nr0/ieH, COOIOAEHNSI HOPM T'PaMOTHOT'O MOBEJAEHUS B OKPY’Karollel IPUPOJHON cpele,
NOHUMAaHHE HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTIXKEHUN COBPEMEHHOW OMOJIOTHUU U
OMOTEXHOJIOTHI 711 PallOHATBHOTO TPUPOIOIOIH30BAHUS;

yMEHHE pellaTh 3JIEMEHTapHbIE TeHETHUYECKHE 3aJadll Ha MOHO- U AUTUOPHUIIHOE
CKpeIllMBaHUE, CIICTNICHHOE HAaCJIeJOBAaHUE, COCTABJISATH CXEMbl MOHOTHOPHIHOTO
CKpeILMBaHUA JUIsl IPeACKa3aHUs HaclIeI0BaHUs IPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBITIONHATH JIa0OpaTOPHbIE U MPaKTUYECKUE paboThI, COOMI0AATh MpaBUIa
pu paboTe ¢ y4eOHBIM | JTA0OPATOPHBIM 000PYI0BAHHEM;

yMEHHE  KPUTHUYECKH  OICHMBAaTh W  UHTEPIPETHPOBATH  HUH(POpPMALHIO
OMOJIOrMYECKOr0 COJIEP KaHUsI, BKIIIOUYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3INYHbIX
UCTOYHHUKOB (CpelcTBa MaccoBOM MH(pOpMAIMKM, HAYyYHO-MOMYJISIPHBIE MaTepuabl),
ATUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEAOBaHUW B  OMOJNOIMM, MEIULUHE,
OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTb COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001Ias
OMOJIOrMYECKyI0 MH(POPMAIMIO0 U3 HECKOJIBKUX HMCTOYHUKOB, TPaMOTHO HCIIOJIb30BaTh
NOHSATUHHBIN annapat OUOJIOTHH.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KUIIACC
HaumenoBanue
No KonnuectBo OCHOBHBIE BUJIBI JIESITEIHLHOCTH
pa3aenoB U TEM [IporpamMmmHoOe copepkaHue
n/m 4acoB o0yyJaromuxcs
y4eOHOTro npeamera
Tema 1. Buonorus kak Hayka
1.1 | buonorus B cucreme | Buonorus kak Hayka. Csisu 6uonioruu ¢ | PackpeiBaTh comepikanue TEpPMUHOB U
HayK 00IIeCTBEHHBIMU, TEXHUYECKUMU U HOHATUN: HAYTHOC MHUPOBO33PCHHUE,
JPYTHMH €CTECTBEHHBIMY HAYKAMH, Hay4yHas KapTUHA MUPA, HAYYHBIA METO/I,
. . . TUIIOTE3a, TEOPUS, METOJIbI
bunocodueit, penuruei, STUKOM,
. Pors 6 UCCIIEIOBAHMUSL.

SCTETUKOI U 1IPaBOM. POIb GHONOTHU B | x50y repusoBath GHOTOTHIO KAK HAYKY,

(OpMUPOBAHUM COBPEMEHHON HAYYHOH | ee MmecTO M POJIb CPEH IPYTHX

KapTuHbl MUpa. Cucrema OMOJOTMYECKHX | €CTECTBEHHBIX HAyK. [lepeunciars

HAyK. pazjiesbl OMOJIOTHH B COOTBETCTBUE

Jemoncmpayuu: ¢ oObekTamu u3ydeHus. HaspiBath
BAXHEHILINE OTPACIIH

llopmpemuwi: Y. [lapsun, I'. Mennens, H. 5 p .

MOJIOTUYECKUX 3HAHUH U 3a7a4u

K. Konbnos, {x. Yorcon u @. Kpux. N ’
crosiue nepes ouonoruenn XXI

Tabauysl u cxemvi: «MeTOIBI MO3HAHUS B

YKMBOM MPHUPOJIbI»

1.2 | Meroapl no3HaHUs | MeTo/1bI TO3HAHHUS KUBOM TPUPOIBI PackpsiBaTh conmep:kaHue TEPMUHOB U
’KMBOH HPUPOJIbI (HabMI0/IeHNe, SKCIIEPUMEHT, OIicanue, | OHATHH: HAYYHBIH METON,

U3MepeHue, Kiaccudukarms, MCTOABI HCCIICTOBAHHA.

MOJIEITUPOBAHNE, CTATHCTUYCCKAS XapakTepu30BaTh OCHOBHBIE METO/IbI

06PABOTKA TAHHBIX). MO3HAHUS KUBOW TTPUPOIBI:
HaOJII0/ICHHE, YKCIIEPUMEHT, ONTUCAHHUE,

Hemoncmpayuu:
TIARPNANALITITAA




Tabauysl u cxemwvl: «MeTOABI NO3HAHUS
YKABOW IPUPOIBD.

Jlabopamopnuvie u npakmuueckue
pabomui:

[Ipaktuueckas padota Ne 1.
«/cronp30BaHne pa3aUYHbIX METO/IOB
MIPU U3YUYEHUN OMOJIOTHICCKUX
00OBEKTOBY

KJIaccuuKanus, MoIeTUpOBaHuUE,
CTaTUCTHYECKasi 00pabOTKa JaHHBIX

Htoro yacos o teme

2

Tema 2. 7KuBble cCTEMbI U HX OPTraHU3AIUAS

2.1

buosornueckue
CHUCTEMBI, ITPOLIECCHI
U UX U3YYECHUE

1

KuBbie cucteMbl (OMOCUCTEMBI) KaK
npeaMeT uydeHus ouonoruu. Otandaue
YKUBBIX CHCTEM OT HEOPTaHMYECKOM
npupoabl. CBOMCTBA OMOCUCTEM U UX
pazHooOpasue. YpOBHU OpraHu3aIuu
OrocucTeM: MOJIEKYJISIPHBIH,
OpPraHOUJIHO- KJIETOUHBIH,
OpPraHU3MEHHbBIN, TOMYJISHOHHO-
BHJIOBOM, 9KOCUCTEMHBIN (O1O-
reoleHOTUYeCKHil ), bnocdepuniii. Hayku,
M3yJaronue OMOCUCTEMBI Ha Pa3HbIX
YPOBHSIX OpTaHHU3AIUH.
Hemoncmpayuu:

Tabnauyst u cxemol: «OCHOBHbBIC
IIPU3HAKU KU3HW», «Y POBHU

PackpeiBaTh copepikaHre TEPMUHOB U
MIOHSTHI: CUCTEMa, OMOJIOTHYecKast
CUCTEMA, DJIIEMEHTBI CUCTEMBI, CTPYKTYypa
OMOCHUCTEMBI, CBONCTBA KUBBIX CHCTEM,
0OMEH BelIeCTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACIEACTBEHHOCTD,
U3MEHYHBOCTb, Pa3IPAXKUMOCTD,
HEPro3aBUCUMOCTh, YPOBHHU
OpraHu3aluy Ku3HU (OHOCHUCTEM).
XapakTepru30BaTh MPUHIIAITHI
OpraHu3aIyi OMOCUCTEM: OTKPBITOCTD,
BBICOKAsl YIOPSI0YCHHOCTbD,
CaMOpPETYJISIHS, UEPAPXUIHOCTb.
[lepeuncnsaTs yHHBEpcaIbHBIC CBOMCTBA
KUBOTO: TMHCTBO XHMHUIECKOTO
COCTaBa, Pa3ApaKUMOCTh, ABUKECHUE,
rOMEOCTa3, poCT U Pa3BUTHE,




OpraHU3aIlUH KUBOW MPHUPOJIBD. HACJIEICTBEHHOCTh, N3MEHUYHBOCTb,
Monens monexkynsl JIHK 3BOJIIOLMS (IPUCTIOCOOJICHHE

K U3MCHSIONUMCS YCIIOBHUSIM).
[TpuBoaNTH IpUMEPHI OHOCHCTEM
Pa3HOT0 YPOBHS OpPTraHHU3alliU U
CpPaBHUBATH MPOSBJICHUS CBONCTB
JKUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIE MPOTIECCHI,
IpOTEKAroNIMe B OMOCHUCTEMAX:
00OMEH BELIECTB U MPEBPAILECHUE
OHEPTUU, CAMOBOCITPOU3BEICHUE,
CaMOpETYJISIITHUS, Pa3BUTHE.
Cobntoiath mpaBuiia 6EpesKHOTO
OTHOIIIEHUS K )KMBOW MPUPOJIE

Hrtoro yacos no teme 1

Tema 3. XuMHu4YeCKHH COCTAaB M CTPOCHHUE KJIETKH

3.1 | XuMuyeckuii coctaB 1 XUMUYECKUH COCTAB KIICTKH. PackpbiBaTh ColEpKaHHE TEPMHUHOB
KJICTKH. Boaa u XUMHUUYECKHUE DIIEMEHTBI: U MOHSITHUM: 3JI€M€HTI>I-6HOF€HI)I,
MHHCPAJIBHBIC COIH MaKpOdJIEMEHThI, MUKpO3JIeMeHThl. Boya | MAKPO3JICMCHTEI, MUKPOSJICMCEHTHI,

MUHEpaJIbHBIE BEIIECTBA, MOJIEKYJIA
BOJIbI KaK JIUIIOJIb, BOJIOPOJIHBIE CBS3H;
ruApoduIbHbIE U TUAPOGOOHBIE
BELIECCTBA.

Jloka3bIBaTh €AMHCTBO 3JIEMEHTHOIO
COCTaBa KaK OJIHO U3 CBOMCTB HBOTO.
Pacnipenensate XuMHu4YeCKHE 3JIEMEHTHI
110 TpyIIaM B 3aBUCUMOCTH

Y MUHEpPAJIbHBIE BelllecTBa. OYyHKIINU
BOJIbl 1 MUHEPAJIbHBIX BEILIECTB B KIIETKE.
[Toxnepxanue ocMmoTrueckoro OanaHca.
Hemoncmpayuu:

Juacpammol: «Pacnpenenenue
XUMHYECKUX AJIEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMHIECKUX




3JIEMEHTOB B KUBOM MPUPOJIEH.
Tabnuyol u cxemol: «llepuoanueckas
Ta0IHIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJBD»

OT KOJIMYCCTBCHHOT'O ITPCACTAaBUTCIILCTBA
B OpraHU3MC,; XapaKTCPpHU30BaTh POJIb
OTACJIBbHBIX 3JICMCHTOB.

BbIsSBIATE CBS3B MCIKAY COCTAaBOM,
CTPOCHUCM MOJICKYJIBI XUMHUYICCKOT'O
COCOIUMHCHUA U €T'0 beHI(I_II/IHMI/I B KIJICTKEC

3.2 | benku. CocTtaB u benku. CoctaB u cTpoeHue OEIKOB. PackpsiBaTh conep:kaHue TEPMUHOB U
CTpPOCHHUC O€eJIKOB AMWHOKUCIOTBI — MOHOMEPEI O€eIKOB. TMOHSATHM: 66J’IKI/I, IMOJIMMCPbI, MOHOMCPBI,
He3zameHuMble U 3aMEHUMBIE AMUHOKHCJIOTBI, TICITU/IHAA CBA3b,
AMHMHOKHMCJIOTEI. AMUHOKHCIIOTHBIM HOTHIICITHA, NCHATYpallHs.
cocTaB. YPOBHU CTPYKTYpbI GeNKOBOI XapakTepu3oBaTh OCJTKH KaK KJIacc
TAaHUYECKUX WHCHU;
MOJIEKYJIbI (IIe€pBUYHAs, BTOPUYHAS, OpTrairice COCAHMHCHHM,
KJIaCCU(UIIMPOBATH UX MO CTPOEHUIO
TpETUYHAs U YETBEPTUYHAS CTPYKTYpa).
. (rmoOynsipHBIe U GUOPHILIAPHBIC OCIIKK),
XUMHYECKUE CBOMCTBA OEJIKOB.
MEPEUYUCTISATh U XapaKTepUu30BaTh
buonornueckue QyHKIuu GEIKOB.
(GyHKIMHU OEJIKOB
Hemoncmpayuu:
Tabauyvt u cxemol: «CTpOESHUE MOJICKYJTBI
Oenkay.
Obopyoosanue. CBETOBOW MUKPOCKOII,
MUKpOTpenapaTsl
3.3 | depmeHThI — depMeHTBI — OMOJIOTHYECKHE PackpsiBaTh conepkaHue TEPMUHOB U
OMOJIOTUYECKHE karanuzaTopsl. CTpoeHue pepmeHTa: MOHSATUH: (DePMEHTHI, AKTUBHBIN IIEHTD,
KaTaIn3aTophl aKTUBHBIN LIEHTp, CyOcTpaTHasI cyOcTpaTHas Crienu(puIHOCTS,

cneruduanocts. KohepmeHThI.
Butramunbl. Otaudust GepMeHTOB OT
HEOPTaHWYECKUX KaTaTu3aTOPOB.

Ko(hepMEHTHI, OCIIKN-aKTUBATOPHI U
OENKU-UHTUOUTOPHI.

VYka3bBaTh OTIHYHS (DEPMEHTOB

OT HEOPTaHMYECKUX KaTaau3aToOpOB.




Jemoncmpayuu:

Tabnuyvl u cxemvl: «CTpoeHue
bepmenTay.

Obopyoosanue: 000pya10BaHUE

JUTSL IPOBEICHUST HAOIIOICHU,
WU3MEPEHNM, SKCIIEPUMEHTOB.
Jlabopamopnuvie u npakmuueckue
pabomoi:

Jlaboparophnas padota Ne 1. «M3ydyenue
KaTaJTUTUIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl WM KaTajiasbl)»

OOBSICHATH posib (PEPMEHTOB

B () YHKITHOHUPOBAHHUH KHUBBIX CHCTEM,
B IMPOMBIILJICHHOCTH, B MEUIIUHE,

B IIOBCEIHEBHOM >KU3HM YEIOBEKA

3.4

VYrueBoapl. JIummuael

VYrneBonbl: MOHOCaxapuasl (IJIFOKO3a,
pubo03a 1 1e30KCupr003a), Tucaxapuabl
(caxapo3a, J1aKTo3a) ¥ moJIMcaxapuibl
(KpaxmaJ, TJIMKOTeH, HEJUII0I03a).
buonornueckre QyHKIHH YTiIeBOAOB.
Jlunuael: TpurnuLepuibl, ocounubl,
crepoubl. ['unpopunbHO-ruapodoOHbIE
cBoicTBa. buonornueckue GpyHKIUM
munuoB. CpaBHEHUE YIJIEBOIOB, OEIKOB
Y JIUIIAJI0OB KaK HICTOYHUKOB 3HEPTHUH.
Hemoncmpayuu:

Tabauystl u cxemwvl: «YTICBOIBI,
«JIummmaeny.

Obopyoosanue.: 000pyT0BaHUE

PackpeIBaTh conepikaHre TEPMUHOB U
TIOHSATHUH: YTIIEBOIbI, MOHOCAXaPHIHI,
JUcCaxapu/ibl, MOJUCaxapuabl, TIIIOK03a,
pubo3a, ne3okcupudo3a, caxaposa,
JaKT03a, MaJIbTO3a, LEJUTI0I03a
(kneTyarka), Kpaxmaj, TITUKOTeH;
JIUTIAJIBL, TPUTIIMIEPUABI (KUPBI, Maclia),
dbochomumuabl, CTEPOUIHI.
XapakTepu3oBaTh YIIEBOIbI, JTUTUIbI
KaK KJIaCC OPTaHMYECKUX COEIMHEHUM.
KrnaccudunupoBath yriaeBoabl U TUITUIBI
10 CTPOCHUIO; TIEPEUUCTATh (DYHKITIH
YTJIEBOJIOB U JIMIHJIOB.

Cxemartuyecku n3o0paxaTh CTPOCHUE
MOJIEKYJI YTJIEBOJIOB, JIUTIUIOB




JUISL TIPOBEIEHUST HAOJI0IEHUH,
WU3MEPEHNN, JKCIIEPUMEHTOB

3.5 | HykiienHoBbIe Hyxkneunossie kuciaotel: JJHK u PHK. PackpeiBaTh coaepxaHue TEPMUHOB U
KUCIIOTE. AT®D HYKJ'IGOTHI[BI — MOHOMEPHBI HYKJIEMHOBBIX TTOHSITHH: I[GSOKCI/IpI/I6OHYKHeI/IHOBa$I
kucaot. Ctpoenue u ¢pynkuuun JJHK. kucinora (JIHK), pubonykinenHoBas
Crpoenue u ¢pynkuuu PHK. AT®: kucnora (PHK), nyxmeotun,
CTpOeHHe 1 (YHKIHH. MOJIMHYKJICOTUTHAS 1IETIh
Temoncmpayu: (MOJIUHYKJIEOTH]T), KOMIUIEMEHTAPHOCTb,
Hopmpemur.: JIx. YorcoH, @. Kpuk, ynupn JIHK SxpaHeHHe ynepenata
HACJICICTBEHHOW MH(POPMAIIUN ); BUIBI
M. Yusikunc, P. Opaimn. PHK (uadopmarvonHas, TpaHCIIOpTHAs
pMarl » TP Y ,
Tabnuyst u cxemol: pubocoMainbHas); aneHo3uHTprdOCchar
«Hyxnennosie kucnotsr; JJHK», (AT®), Mmakpodprudeckas cBs3b.
«buocunres 6enka», «CTpoeHue XapakTepu3nupoBaTh HyKICUHOBBIE
MOJIeKybl ATOy. KHCJIOThI KaK XUMHUYCCKHE COCAUHCHHUS
Ob6opydosanue: CBETOBOM MUKPOCKOII, Y HOCHUTEIIH HACIIEACTBEHHOM
MUKpPOIIpEnapaThbl MH()OpPMALIHH.
OTmeyaTh 0COOEHHOCTH CTPOCHUS
MOJIEKYJ HyKJIeuHOBbIX KucioT (JHK,
PHK) u ATO.
CxeMaTH4ecKu U300pakaTh CTPOCHUE
HYKJICOTHU]IOB, MOJIEKYJI
HYKJIEMHOBBIX KUCIIOT, AT®
3.6 | UcTtopusa u meToasl [{utomorus — Hayka o kierke. Kirerounas| PackpeiBath comepKaHue TEPMUHOB U

W3YYEHHUS KIIETKU.
Knerounas reopus

TEOpUs — MPUMEP B3aUMOJICUCTBUS UJICH
1 (haKTOB B HAYYHOM TTO3HAHHH.

MOHSITUI: KJI€TKA, LIUTOJIOTHUS;
PAacKpbIBaTh COJCPKAHUE MOJIOKEHUN
KJIETOYHOU TEOPHH.




Metoapl u3yueHus KIETKH.
Hemoncmpayuu:

Iopmpemuoi:

A. JleBenryk, P. I'yk, T. IlIBann, M.
[Ineiinen, K. bap, P. Bupxos.
Obopyoosanue: CBETOBON MHKPOCKOTI,
MUKPOIIpEnapaThl paCTUTEIBHBIX,
’KUBOTHBIX U OAKTEpPHATBbHBIX KIIETOK;
PUCYHKH ¢ MUKpodoTOorpadusmMu
KJIETOK, TIOJIyYE€HHbIE C TOMOIIIbIO
CBETOBOTO M AJIEKTPOHHOI'0 MHKPOCKOIIA

[lepeuncnsTh 1 XapaKTepru30BaTh
OCHOBHBIC METO/IbI H3YYCHUS KIICTKH:
(IpUTrOTOBIIEHHUE CPE3OB,

OKpaITuBaHUE, MUKPOCKOITUPOBAHHE,
HEeHTPUYTHPOBAHKE, KYJIHbTUBUPOBAHUE
KJIETOK M TKaHEH)

3.7

Knerka
KaK 1I€JI0CTHAas
JKUBasg CUCTEMA

KileTka kak 1es10cTHast )KUBast CUCTEMA.
OO0mume nMpu3HAKU KIETOK: 3aMKHYTasl
HapyxHas MmemOpaHna, mosekyisl JJHK
KaK FT€HETUYECKU armapar, CucremMa
cuHTe3a Oenka. Tunel KIeTok:
DYKapUOTHYECKAs U MPOKAPUOTUYECKAS.
Oco0OEeHHOCTH CTPOECHUS
MIPOKAapUOTUYECKON KIIeTKU. KiterouHas
creHka Oaktepuii. CTpoeHue
IYKapUOTUUYECKOMN KJIETKU. OCHOBHBIE
OTJINYUS PACTUTENBHOM, KUBOTHOU U
rpubHOM kieTku. [loBepXxHOCTHBIE
CTPYKTYpPBbI — KJIETOUHAs CTEHKA,
TJIMKOKAIHUKC, UX (YHKIIHH.
[Tna3smarudeckas MmeMOpaHa, ee CBOICTBa

U QyHKIUY.

PackpeiBaTh copepxaHue TEPMUHOB U
HNOHSTUMN: KJIETKU (3yKapHOTHYEeCKas,
IPOKapUOTHYECKas ), TNIa3MaTUIecKast
MeMOpaHa (11a3mManeMma), IIIMKOKaIIMKC,
TPAHCIIOPT BELIECTB (ITaCCUBHBIH,
aKTUBHBIN ), IHAONNTO3 ((haromuTos,
MUHOIIMTO3), IK30IIUTO3, KICTOTHAS
CTCHKA, HYKJICOU]I.

CpaBHUBATH MEXKIY COO0I
YKapUOTHYECKHE U TPOKAPUOTUYECKUE
KJIETKH; OTMEeYaTh CXOJACT BO U
pa3nuyus B CTPOCHHUH KJIETOK OaKTepui,
KUBOTHBIX, PaCTEHUI U rprOOB




Jemoncmpayuu:

Ilopmpempu1.: A. JleBenryk, P. I'yk,

T. llIBann, M. llnennen, K. bap,

P. Bupxos.

Tabauyer u cxemvl: «CTpoeHHUE
YKapUOTHYECKOHN KIIETKN», «CTpoeHue
JKUBOTHOU KJIETKN», «CTpoeHue
pacTUTENbHOU KIETKW», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKNY.
Obopyoosanue.: CBETOBOM MUKPOCKOTI,
MHUKpONpenapaTbl paCTUTEIbHBIX,
’KUBOTHBIX U OaKTEpUATBHBIX KJIETOK

3.8

Crpoenue
AYKapUOTUYECKOU
KJIETKU

[MuTornnasma u ee OpraHou/Ibl.
OnxnomMeMOpaHHBIE OPTAaHOMIBI KIICTKH:
OIIC, annapat ['onbmku, TU30COMBI.
[TomyaBTOHOMHBIE OPraHOUbI KIIETKH:
MUTOXOHJIPUH, TIITACTH/IBI.
[TpoucxoxaeHne MUTOXOHIPUN U
mnactul. Buael miactua. HememOpanubie
OpPraHOU/IbI KJIETKU: PUOOCOMBI,
KJICTOYHBIA LIEHTP, {EHTPHUOJI U,
pECHUYKH, KTyTUKUA. DyHKINN
OpraHoMIOB KJIETKU. Brimrouenus. Anpo —
pPEeryisTOpHBbIN LEHTP KJIeTKU. CTpoeHue
sapa:; saepHas 000J09Ka, KapuoIliazMa,

XPOMAaTHUH, SIAPBILIKO.

PackpriBaTh copepkaHue TEPMHUHOB U
MOHATHUH: IUTOTIa3Ma, OPTaHOMIHI,
sHjomIazMatudeckas cethb (DI1C),
anmapart ["oJIbJI>K1, TU30COMBI, BAKYOJIb,
MUTOXOHAPHH, TIACTUABI (XJTOPOTIIIACTHI,
XPOMOTLIACTHI, JICHKOIIIIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIETOYHBIH
1eHTp (IIEHTpPOCcOMa), PECHUYKH,
KT'YTUKH, BKIIFOUCHHUS, PO, SACPHAS
0001049Ka, Kapuoria3mMa, XpOMaTHH,
SITPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE DYKAPUOTUUECKON
KJIETKH 110 U300paKEHUSIM U

Ha MUKpOTIpernaparax;
KJIacCU(UIIMPOBATH OPraHOUIbI




XpomocoMbl. TpaHcOpT BELIECTB B
KJIETKE.

Hemoncmpayuu:

Ilopmpemeu1.: A. JleBeHryk, P. I'yk,

T. llIBann, M. llnennen, K. bap,

P. Bupxos.

Tabruyvt u cxemol: «CtpoeHue
AYKapUOTUYECKOHN KIIETKN», «CTpoeHue
JKUBOTHOU KJIETKN», «CTpoeHue
pacTUTENBbHOU KIETKW», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN,
«CTtpoeHue a1pa KIETKN».
Obopyoosanue. CBETOBOM MUKPOCKOIL,
MHUKpONpenapaTbl paCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnusie u npakmuuecxkue
pabomoi:

JlabopatopHnas pabota Ne 2. «M3yuenue
CTPOEHHS KIIETOK PACTEHUM, )KUBOTHBIX U
OakTepuil 0/l MUKPOCKOTIOM Ha TOTOBBIX
MHKpoONpenaparax U UX OMUCAHUE)

B 3aBUCHUMOCTH OT 0COOEHHOCTEN UX
CTpoeHus (0OAHOMEMOpPAHHBIE,
IByMeMOpaHHbIe, HEMEMOpaHHbBIE);
OMHCHIBATh (PYHKIIUU KAKIOTO
OpTraHou/Ia B KIIETKE.
XapakTepu30oBaTh KIETOYHOE SAPO KaK
MECTO XpaHEeHUsl, nepeaaun (yABOCHHE
XpOMOCOM) U peain3aiuu
(TpaHCKPUIILIKSA) HACTEACTBEHHOMN
uH(pOpMaIUU KIETKH.

[lepeduncisiTh ¥ OMUCHIBATH KOMITOHEHTHI
sanpa 1 ux QyHKIINH,

CxeMaTuyHO U300pakaTh CTPOCHHE
PaCTUTEIHPHOMW W )KUBOTHOM KIICTKH.
OOBACHATH OMOJIOTMYECKOE 3HAUCHUE
TpPaHCIOPTa BELIECTB B KJIETKE

Htoro yacoB no teme 8
Tema 4. JKu3HeaeATeIbHOCTh KJIETKH
4.1 | OOMeEH BEIIECTB. 2
IInmacTrnueckuil
ooMeHn. doTocuHTE3.
XeMOCHHTE3

OOMeH BelecTB, UIN METAa00JIH3M.
Accumunsnus (MIacTUYeCKuii OOMeH) U
JTACCUMUJIATINS (DHEPTETUUECKUM OOMEH)
— JIB€ CTOPOHBI €IUHOTO

PackpbiBath copieprkaHre TEPMUHOB U
MOHATUM: OOMEH BEIIECTB U
pEeBpaIICHUE YSHEPTUHU (METAOOTIN3M),
ACCUMUJIAIUS, TIACTUYECKUN 0OMEH,




npoiiecca Mmerabonuszma. Poib 3akoHOB
COXpaHEHUs BEIeCTBA U DHEPTUU B
NOHUMaHuu MeTabonu3Ma. Turmbl oOMeHa
BEIIECTB: aBTOTPODHBIN U
rerepoTpodubIid. Ponb hhepMeHTOB B
0oOMEHE BEIIECTB U PEBPAILICHUH
sHepruu B kieTke. DoTocuuTe3. CBeToBas
1 TeMHOBasi (pa3bl hoTocuHTe3a. Peakiuu
doTtocunTeza. IPPEKTUBHOCTD
dboTocuHTe3a. 3HaUeHHE (POTOCUHTE3A JIJIS
KW3HU Ha 3emiie. BausiHue ycinoBuit
cpeanl Ha (OTOCUHTE3 U CIIOCOOBI
MOBBIIICHUS] €70 MPOJAYKTUBHOCTHU Y
KYJIBTYPHBIX PACTCHUN. XEMOCHHTES.
XeMOCHHTE3UPYIOINE 0aKTepHH.
3HavueHNE XEMOCUHTE3a JIsl )KU3HU Ha
3emue. [Jemoncmpayuu:

Ilopmpemur: K. A. Tumupsses.

Tabauysl u cxemsi: «XIIOpOILIACTY,
«DoTocuHTE3»

TUCCUMUJISTINS, SHEPTETUUECKII OOMEH,
dboTocunTe3, HOTONIH3,
dbochopunupoBanue, NEPEHOCUUK
IPOTOHOB, XEMOCHHTES.

OmnwuceiBaTh (HOTOCHHTE3, MPOIECCHI,
MIPOTEKAIOIINE B CBETOBOM U TEMHOBOM
dbaze.

BBISBISATS IPUYUHHO-CIICICTBCHHBIE
CBSI3M MEXKy TTOTJIOIIEHNEM COJTHETHOU
HEPrUH XJIOPOPHUIITIOM H CUHTE30M
Monekys1 ATO.

CpaBHHBaTh UCXOJIHBIC BEIICCTBA,
KOHEYHBIE TIPOTYKTHI M YCIIOBHSI
MPOTEKAHUS PEAKIIU CBETOBOU U
TEMHOBOH (ha3bl (HOTOCUHTE?A;
CpaBHUBaTh (OTOCHHTE3 U XEMOCHHTES3.
OueHuBath 3HaueHUE GOTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HU Ha 3emiie

4.2

DHEPreTUYeCcKuit
oOMeH

DHepreTuuyeckuii 0OMEH B KIIETKE.
Pacmiemienue BemecTs, BhIJCICHUE U
aKKyMYJINPOBAaHUE SHEPTUH B KIIETKE.
DTarbl 3HEPreTHYecKoro oOMeHa.

I'mukonus. bpoxkeHnue u ero BUbI.

PackpbiBaTh cojnepikanre TEPMUHOB U
MOHSATUN: YHEPTEeTUUECKUN 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIIUPTOBOE OpOKEHUE, OMOJIOTNYECKOE
OKHUCJICHUE, KJIETOYHOE JIbIXaHUE,




KI/ICJIOpOI[HOG OKHCJICHHUC, NJIX KIICTOYHOC

nbixanue. OKUCITUTEIbHOS
dbochopunupoBanue. IPGHEKTUBHOCTD
SHEPIeTHISCKOr0 OOMEHA.
Jemoncmpayuu:

Tabauysl u cxemwvi: « TATIBI MTATAHUSY,
«MeTabomm3my», « MUTOXOHAPHUSI,
«DHepreTuyeckuii 0OMeH»

TUCCUMUIIATINS, (DEPMEHT.
Xapaktepru3oBaTh OOMEH BEIIECTB U
MpeBpalleHue dYHEePruu (MeTaboIr3M)
KaK OJTHO WX CBOMCTB HUBOTO.
[TepeuncnaTs 0COOEHHOCTH
IJIACTHYECKOTO U YHEPTeTUYECKOTO
oOMeHa B KJIETKE; yCTaHaBJIUBATh
B3aMIMOCBSI3b MEXK/Ty HUMHU.

Paznuuate THIBI OOMEHa BEIIECTB

B KJICTKE: aBTOTPO(DHBIN U
reTepoTPO(HBIN.

OnuckIBaTh dTaIbl YHEPTETUYECKOTO
oOMeHa (ITOATOTOBUTEIbHBIMH,
OECKUCIIOPOIHBINA, KUCIOPOIHBIN)

U CpaBHUBATh UX MEX]Y COOOil.
XapakTepr30BaTh PEAKIIUU TIIMKOJIN3A,
OpO’KEeHHMS, KJIIETOYHOTO JIBIXaHMUS;
BBISIBJISITh IPUYUHHO-CJIC/ICTBEHHBIE
CBSI3U MEXKIY TIUKOIN30M, KIIETOYHBIM
JBIXaHUEM U CUHTE30M MOJieKyna ATO.
CpaBHuBath 3(h(PEKTUBHOCTD
OECKHUCIOPOTHOTO U KUCIOPOHOTO
JTaIoB

4.3

buocunTes Genka

Peakunu MaTpuyHOTO CHHTE3A.
['enetnueckas nudopmanusa u JJHK.

Peanuzanus renernyeckoi uHdopmauu

B KJICTKC.

PackpbiBaTh conep)kaHue TEPMHUHOB
U MOHSATHH: T€H, TCHETUYECKUHN KOJI,
MAaTPUYHBIA CUHTE3, TPAHCKPUIILIUSA,
TpPaHCIISIIKS, KOJIOH, aHTUKOOH,




I'eneTnueckuii ko4 U €ro CBOMCTBA.
TpaHckpuUniys — MaTpUIHBINA CUHTE3
PHK. Tpancnsmus — 6uocuHTe3 Oenka.
Otanel Tpancisinuu. KonupoBanue
aMHUHOKHUCIIOT. Ponb pubocoMm B
OuocHuHTe3€e OeKa.

Jemoncmpayuu:

Iopmpemuor: H.K. KoJsb110B.

Tabnuyvt u cxemst: «Crpoenue JJTHK»,
«Ctpoenne u PyHKITMOHUPOBAHHUE TCHAY,
«Cunres 0enkan, «Pemmukamus JTHK»,
«['eHeTHUeCcCKU KOI.

Obopyoosanue.: MOACIH- aNTUTUKAIINN
«Y nBoenue JJHK u Tpanckpunuusy,
«buocunres Oenka»

pubocoma, IeHTpaabHasl I0rMa,
MOJIEKYJIIpHasi OMOJIOTHSI.

OmnpenensiTe CBONCTBA TEHETUYECKOTO
KoJia (TPUIJIIETHOCTh, OJHO3HAYHOCTb,
BBIPOKJICHHOCTh, YHHUBEPCAIbHOCTb,
HETEePEeKPHIBAEMOCTb, HETIPEPHIBHOCT ).
OnuchIBaTh 3TaNbl peaan3aiuu
HACJICICTBEHHOW MH(pOPMAIIUH B KIIETKE.
CpaBHUBATH pEAKIIUH MATPUYHOTO
cunteza mosiekys PHK u Genka B
KJIETKE

4.4

Hexnerounnie
(bopMBI KU3HH —
BUPYCHI

Hexknietounble popmMbl KU3HU — BUPYCHI.
Uctopus otkpeiTusa Bupycos (. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS U
YKA3HEHHOT'O IIUKJIa BUPYCOB.
baktepuodaru. bonesnu pacrenuii,
JKABOTHBIX U YEJIOBEKA, BBI3BIBAEMBIE
BUpycaMu. Bupyc ummyHoaepunura

yenoBeka (BUY) — Bo30ynutens CITM/la.

OOpaTtHas TpaHCKPHIIIHS, peBepTa3a u
uHTerpasa. [Ipodunaktruka
pactpocTpaHeHHsI BUPYCHBIX
3a00JIEBAaHUM.

PackpbiBaTh copepkaHue TEPMUHOB U
NOHSITUI: BUPYC, BUPYCOJIOTHS, KAIICH]I,
OakTepuodar, BUpyc UMMyHOAehULIUTA
yenoBeka (BY), oHKOTeHHBIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOUHYIO (JOpMY KU3HH;
0COOEHHOCTH CTPOCHHS U
KU3HENIEATEIbHOCTU BUPYCOB.
OnuceIBaTh KU3HEHHBIN UK BUPYCOB
UMMYHOJe(pUIUTA YETIOBEKA; PA3INYATh
Ha pucyHkax BTM ((Bupyc TabauHoii
Mo3auku), 6aktepuodar, BIY.




Hemoncmpayuu:

llopmpemuwi: [1. 1. IBaHOBCKUN.
Tabnuywl u cxemol: «Bupyco»,
«bakrepuodarny; «Ctpoenue u
Kru3HeHHbIM Uk Bupyca CITN/ a,
O0aktepuodaray.

Obopyodosanue: MOJENb CTPYKTYPHI
JAHK; MaruuTHas MoJenb-anIuInKamys
«CTpoeHue KIETKN»

OO6O0CHOBBIBATH U COOIIOATH MEPHI
POQHUIAKTHKN PACTIPOCTPAHCHUS
BUPYCHBIX 3a00JI€BaHUN
(peciupaTopHbIE, KETYAOUHO-
KUIIICUYHbIC, KJIEIIEBON dHIeDanT,
BUY-undexius)

Htoro yacos o teme

6

Tema 5. Pa3MHOXK eHMe U HHAMBUAYAJIbHOE pa3BUTHE OPraHU3MOB

5.1

JKu3HEHHEBIN UK
KJieTku. Jlenenue
KJIeTKU. MUTO3

1

KneTouHnbI UK, UJIM )KU3HEHHBIN ITUKIT
kietku. MaTepdaza u muto3s. I1poreccsi,
npoTekaronye B narepdasze. Perumkamms
— peakuus MmatpuaHoro cunresa JJHK.
Crpoenne XxpoMOCOM. XPOMOCOMHBIN
Ha0op — KapuoTuM. J{UIouIHbIN U
rarjIouJHBIM XPOMOCOMHBIE HAOOPHI.
Xpomatuel. [L{luTonornyeckrue OCHOBBI
Pa3MHOKEHUS U UHIUBUIY AJIBHOTO
pa3BUTHS OPTaHU3MOB. JleJIeHNEe KIIETKHA —
muto3. Ctaguu muto3a. [Ipoiiecchl,
MPOUCXOISAIINE HA PA3HBIX CTAIUAX
MUTO3a. bHOJIOTUYECKM CMBICT MUTO34.
[Iporpammupyemas rubeinpb KISTKH —
aroITo3.

PackpeiBaTh cojiep:kaHre TEPMUHOB U
MMOHSATHUM: KJICTOYHBIN ITUKII,
uHTepdasza, peaymimKamnus,
XpOMOCOMa, KapUOTHII, TaIlJIONIHBIMH,
JTUTITIOUTHBINA XpOMOCOMHEBIN HaA0O0p,
XpPOMAaTHUbl; MUTO3 €T0 CTaJUU:
npodasza, metadasza, anadasa,
Tenodasa.

OnuceiBaTh KU3HEHHBIA HUKJ KIETKH,
MEePEYUCTISATh U XapaKTEePU30BaTh
NEepPUOAbI KJIETOYHOTO LHKJIA,
CpPaBHUBATH UX MEKIY COOOM.
OnuchIBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE HA0OPBI KJIETOK.
CpaBHHBATh CTaAUA MUTO3A.




Hemoncmpayuu:

Tabauysl u cxemwvi: «KIeTOUYHBIA ITUKI,
«Pemnukanua JIHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3)»; MarHUTHAsI
MOJICIb-alIUINKAINS «/[eIeHne KIeTKm»;
moxens JIHK.

Obopyoosanue. CBETOBOM MUKPOCKOIT U
Mukpomnpenapat «KapuokuHes B KIeTKax
KOpeIlIka JyKay.

Jlabopamopnusie u npakmuyeckue
pabomol:

JlabopaTtopHnas pabota No 3.
«HabmrogeHne MuTo3a B KJIeTKax
KOHYHMKA KOpeIlIKa JyKa Ha TOTOBBIX
MHKpOHIpemaparax»

Y PUCYHKAX CTaJIUA MHUTO3A.
PackpbIBaTh OMONIOTrHYECKUNA CMBICI
MHTO3a

5.2

dopmbl
Pa3sMHOKEHUSA
OpraHu3MOB

®opMBbI pa3MHOKEHHS OPTaHU3MOB:
Oecroioe U nosoBoe. Buasl Oecnosoro
Pa3MHOXEHUSI: ICJICHUE HAJIBOE U
MMOYKOBAHHE OJHO- 1 MHOTOKJIETOYHBIX,
criopooOpa3zoBaHue, BEreTaTUBHOE
pa3smMHoOxkeHue. IckyccTBeHHOE
KIIOHHPOBaHUE OPTraHU3MOB, €T0
3HaueHue a1 cenekuuu. [lomoBoe
Pa3MHOXKEHHE, €ro OTIUYHS OT
OecroJIoro.

Jemoncmpayuu:

PackpeiBaTh conepxaHue TEPMHUHOB
Y TOHATUHN: Pa3MHOXKEHHE, KIIOH,
MOJIOBBIE KJIETKH (TaMETHhI),
AUIIEKIIeTKa, CIEPMaTO30Md, 3Ur0Ta,
JIeJIEHUE HA/IBOE, TOYKOBAHMUE,
criopyJsius, (pparmeHTanus,
BET€TaTUBHOE PAa3MHOKEHUE,
CEMEHHOE pa3MHOKEHHE, ONbLUICHHE,
JIBOMHOE OTJI0JOTBOPEHHUE,
MOJIOBBIC JKEJI€3bl, CECMEHHUKHU,
SUYHUKH, OILJIOOTBOPEHUE
(HapyKHO€, BHYTPEHHEE).




Tabauyel u cxemvl: «DOpMbI
Pa3MHOXKEHUS OPraHU3MOBY, «J|BOWHOE
OIUIOJJOTBOPEHHE Y LIBETKOBBIX
pacTeHui», «Jlenenue KieTku
OaxTepumn», «BereraTuBHoe
pa3MHOKEHHE pacTeHui», «CTpoeHue
MTOJIOBBIX KJIETOK»

XapakTepu3oBaTh OCOOCHHOCTH

1 3HaueHHE OECIOIOro M ITOJIOBOTO
CIIoco00B pa3MHOKCHHS.

Brienars BUabI 0€CIoIoro
Pa3MHOXXEHUS;, BBISIBIIATh B3aUMOCBSI3H
Mexy hopMaMH U criocodamu
Pa3MHOXKEHUS, U UX OMOJTOTHUUYECKUM
3HAQYCHUEM.

Bnaners npuémMamu BEreTaTUBHOTO
Pa3MHOXXEHUS KYJbTYPHBIX PaCTCHUI
(Ha mpUMepe KOMHATHBIX).
XapaKkTepu30BaTh TMOJIOBBIC KICTKHU:
SIMIIEKIJIETKHU, CIIEpPMATO30U/IbI;
BBISIBIIATH OCOOCHHOCTH

UX CTPOCHHUS

53

Meiios

Meito3. Craguu meito3a. [Iponeccsl,
MPOUCXOJAIINE HA CTAAUAX ME03a.
IToBenenne XpoMocoM B MEMO3E.
Kpoccunrosep. buosiornueckuii CMbICI U
3HaYCHME MeEHo3a.

Jemoncmpayuu:

Tabauysl u cxemwvl: «JleneHne KISTKHY,
«Meiiosy.

Obopyoosanue: moaens JIHK;
MarHuTHas MOJCIb-allIIJINKAIIUs
«JlemeHue KIETKM»

PackpeiBaTh coaepkaHue TEPMUHOB U
MOHSITHNA: MEM03, KOHBIOTAILIU
XpOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
XpPOMOCOM, TaMETHI.

XapakTepu3oBaTh MEH03 Kak CIocod
KJICTOYHOTO JICJICHHUSI; ONMKUCHhIBATh MEHO03
M0 CTaJUsIM; CPAaBHUBATH CTAJIUU MeH03a
U MUTO3a.

PaznuuaTh Ha pUCYHKaxX CTaJUU MEi03a;
pacKpbIBaTh OMOJIOTMYECKOE 3HAUCHUE
Meio3a




5.4 | OGpa3oBaHue u ["amerorenes — mporecc 00pazoBaHus PackpsiBaTh coziepxanue TEpPMUHOB U
Pa3BHUTHUC ITOJIOBBIX IIOJIOBBIX KJIETOK Y JKMBOTHBIX. TTomoBbIE MMOHSATHH: ramMmCcToOrcHes, CriICpMaTorcHes,
KJIETOK. sKeIe3bl: CeMEHHUKH ¥ SIMUHIKIL. OOreHe3, CIEPMATO30HU/I, aKPOCOMA,
OmnnoaoTBOpeHue O6pa3oBaHUE H PA3BUTHE MIONOBBIX SIMIEKIIETKA, TTOJISIPHBIC TEJIbIIA.

KIIETOK — FaMeT (CrIepMaTO30HIL, XapakTepu3oBaTh 0OCOOCHHOCTH
. raMeTOreHe3a y dKUBOTHBIX U €r0 CTaJlNu;
SUIEKIIETKA) — CIIEPMATOTE€HE3 U OOTEHE3.
. MOJIOBBIC KJIE€TKU )KMBOTHBIX U OMUCHIBAThH
Oco0eHHOCTH CTPOCHUS IUIIEKIIETOK U
MPOLIECC UX PA3BUTHUSL.
criepMaro3ounioB. OMI0I0TBOPEHUE.
- CpaBHUBATH CLIEPMATOT€HE3 U OOTECHES.
TEHOTCHE3.
ApTCHOTCHES OnuchIBaTh OTUIOIOTBOPEHUE,
HAemoncmpayuu: OMOJIOrMYECKOe 3HAYECHUE
Tabnuyer u cxemwr. «lIpsmoe u HenpsMoe OIUIOIOTBOPEHHSL
pa3Butue», «l'ameTorenes
Yy MJICKOTIMTAIOIINX U YETIOBEKAY.
Obopyoosanue: moaenb Metada3zHon
XpOMOCOMBI, MUKPOCKOTI,
MuKponpenaparbl «CrepMaTo30ubl
MJIEKOIUTAIONICTO», «SHIeKIeTKa
MJIEKOTUTAIOILIETOY.
Jlabopamopnuvie u npaxmuueckue
pabomuwi:
JlabopartopHnas padota Ne 4. «3y4yenue
CTPOEHHS MOJOBBIX KIIETOK HAa FOTOBBIX
MHKpoOMpenapaTax»

5.5 | UuguBunyansHoOE WuauBuayansHoe pa3BuThe (OHTOreHes). | PackpeiBaTh coxepkaHue TEPMUHOB
pPa3BUTHC 3M6pI/IOHaJ'IBH06 pa3BUTHE W OHSTHIA: OHTOI'CHE3, 3M6pI/IOFeHe3,
OpraHu3MOB (>MGproreHes). DTanbl SMOPHOHANBHOTO | 3HT0TA, npoOreHue, 0J1acTOMEpHI,

pa3BUTHA Y IIO3BOHOYHBIX )KMBOTHBIX!

MopyJia, O6jactysa, 61acToIeb,




Jpo0OJieHne, TacTPyJIsIvs, OPraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPUOHATILHOTO Pa3BUTHS: TIPSIMOE,
He npsMoe (MMuruHO4YHOe). Biusinue
Cpelbl Ha Pa3BUTUE OPTaHU3MOB;
(baxkTophl, CIOCOOHBIE BHI3BIBATH
BpOXKJICHHBIE YpojcTBa. PocT u pa3Butue
pacteHuii. OHTOreHe3 [BETKOBOIO
pacTeHus: CTPOEHUE CEMEHU, CTaAUU
pPa3BUTHSA.

Jemoncmpayuu:

Tabnauyvt u cxemol: «OCHOBHBIE CTaIUU
oHTOreHe3ay», «lIpsiMoe u Henpsmoe
pa3BuTHe», «/|BOMHOE OILIOJOTBOPEHUE
Yy LBETKOBBIX PACTECHUI»

racTpy’na, Helpyia, OpraHoreHes;
3apOIBIIIEBHIE JIUCTKU: IKTOJEPMa,
Me30/iepMa, SHTOIepMa;
MOCTIMOPHOHATBHOE PA3BUTHE: TIPSIMOE
U HeTpsAMoe (JITUMHOYHOE); MeTaMopdo3,
Meracropa, MUKpPOCTIOpa, MbLIbIIEBOE
3€pHO, CIEPMUU, 3aPOBIIIEBBIN MEIIOK,
JIBOMHOE OIJIOIOTBOPEHUE.
Onpenensarsb 3Tanbl YMOPHUOHATEHOTO
pa3BHUTHSI XOPJIOBBIX HA CXEMaxX U
npernaparax U OIMUChIBaTh MPOIIECCHI,
MPOUCXOSIINE HA KXKIOM JTare.
CpaBHUBaTh NEPHOJIBI OHTOIEHE3A;
psIMOE ¥ HENPsIMOe (JTMIMHOYHOE)
OCTAIMOpPHOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKA U APYTHUX
XOP/IOBBIX.

OOBACHATH OMOJIOTUIECKOE 3HAYCHUE
pa3ButTHs ¢ MeTamop(ho30M;
OTPHUIIATEIHLHOE BIMSHUE AJIKOTOJIS,
HUKOTHHA U JPYTUX TEPATOTC€HHBIX
(dakTOpOB Ha pa3BUTHE 3apOAbIIIA
YeJI0BEeKa.

OnuceIBaTh MPOIECC IBOMHOTO
OIIOAOTBOPEHHUSI Y LIBETKOBBIX
pacTeHun

Htoro yacos mo teme




Tema 6. HaciencTBeHHOCTh U HK3MEHYMBOCTH OPraHU3MOB

6.1 | ['eneruka — Hayka 1 [Ipenmer n 3anaum reHeTuKu. Pomb PackpeiBaTh conepkaHne TEPMUHOB U
0 HaCJICACTBCHHOCTH [IUTOJIOTUH U 3M6pI/IOHOFI/II/I B MOHSITUH: I'CH, TCHOM, I'CHOTMII,

1 U3MEHUYMBOCTH CTAHOBIICHUM TeHETHKH. BKmas (GheHOTHII, XPOMOCOMBI, aJIJIeIbHbIE TeHbI
POCCHICKHX 1 3apYOE/KHBIX YUEHbIX B (aytenu), rOMO3UTroTa, FreTEPO3UTOTa,
pa3BUTHE TEHETUKU. METOIbl TEHETUKH HOMHHaHTHHVH Mpu3HaK (ren),

. pelecCUBHBIN TIpU3HaK (T'eH), YUcTas
(ruOpuI0IOTUYECKUH,
. JUHUSA, THOPUTL.
HATOIE€HETUYECKUI, MOJIEKYJISIPHO-
. [lepeuncnars U XxapakTepu3oBaTh

reHeTnueckuii). OCHOBHbIE T€HETHYECKUE .

. METOJIbl TCHETUKHU: THOPUIOIOTUIECKHM,
NOHATHSL. ['eHeTu4YecKasi CUMBOJT .

0 CHETHIHCCKad CHMBOIIHKA, UTOT€HETUYECKUHN, MOJIEKYJISIPHO-
MCTIONb3yeMasl B CXeMaX CKPEIMBAHUK. | poporprgecknil; TOMHHAHTHBIC H
Hemoncmpayuu: peleCCUBHBIC TPU3HAKKM PACTCHUN U
lopmpemuvr: I'. Mengens, T. Mopras, SKUBOTHBIX.

H. U. Basuios, C. C. YerBepukos, H. [Tonb30BaThCA TEHETUUECKOI

B. Tumodees-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIUKON
Obopydosanie: MOJICITb- ATITLIHKALIHS JUISL 3alIUCHA TEHOTUITHYECKUX CXEM
«MoHOruOpuIHOE CKPEIIUBAHUEY, CKPCILIBAHS

repOapuii «I'opox moceBHOI»

6.2 | 3aKOHOMEPHOCTHU 1 3aKOHOMEPHOCTH HACIICIOBAHUS PackpbiBaTh conepkaHue TEPMUHOB
HaCJICOOBaHUA IIPU3HAKOB, YCTAHOBJIEHHEIE T. U TIOHSTHM: MOHOI‘I/I6pI/IIIHOG
MIPU3HAKOB. Menzgenem. MoHOruGpUIHOE CKpelluBaHue, (peHoTUnuYecKue
MonorubpuaHoe CKpeIMBanye. 3aK0H eMHO006pasHs TPYIIIbI, THOPUAOIOTUYECKHI METO,
CKpEIlBaHUE YUCTBIE JTUHUU, TOMUHUPOBAHUE T€HOB

ruOpuI0B nepBoro nokoieHus. [Ipasumno
JIOMUHUPOBAaHUS. 3aKOH paCIEIIICHUs
IpU3HAKOB. ['MMoTe3a YUCTOTHI raMer.
[ToHOE U HEMOJIHOE JTOMUHUPOBAHUE.

(moJIHOE, HEMOJHOE), paclIeIJICHUE
B ITOTOMCTBE.
OmnuceIBaTh METOAUKY MPOBEICHUS




Hemoncmpayuu:

llopmpemuwi: I'. Mennens.

Tabauywl u cxemol: «MoHOTHOpUIHOE
CKpEIIMBAaHUE U €T0 IUTOTeHETHYEeCKast
OCHOBa», «3aKOH PACIICJICHUS U €TO
LIUTOICHETHYECKasi OCHOBA», «3aKOH
YHUCTOTHI TaMET.

Obopyoosanue:

MoJieu-antukanuu «MoHOTHOpUIHOE
ckpemuBanuey, « Hermomanoe
JTIOMUHHUPOBaHUE», repoapuit «I opox
ITOCEBHOM

I'. MeHnaeneM OnbITOB MO U3YYEHUIO
HACJIEIOBAaHMS OJHOM Maphl MPU3HAKOB
y TOpPOXa IMOCEBHOTO.

PackpbiBaTh conepxaHue 3aKOHOB
eMHO00pa3usi THOPUIOB TIEPBOTO
MTOKOJICHUSI U 3aKOHA PACIICIIIICHUS.
OOBSACHATH TUIIOTE3Y YUCTOTHI TaMeT.
3anuchIBaTh CXeMbl MOHOTHOPHIHOTO
CKpEILUBaHUs, OOBSICHSIThH €ro
ATOJIOTUYECKHUE OCHOBBI U PEIIATH
FEHETUYECKUE 3a7]a9u

Ha MOHOTHOPHAHOE CKPEIIMBAHUE

6.3

JurubpugHoe
CKpeIIuBaHue.
3aKkoH
HE3aBUCUMOTO
HaCJICTIOBAHMS
MIPU3HAKOB

JurubGpuaHoe ckpenBaHue. 3aKoH

HC3aBHUCHUMOI'0O HACJICIOBAHUA IIPU3HAKOB.

[luToreHeTHYECKUE OCHOBBI
JTUTUOPUTHOTO CKPEITUBAHUA.
AHanmM3upyloiiee CKpenrBaHue.
Hcnonp30BaHne aHATM3UPYIOMIETO
CKPEIIMBAHUS JIsl OTIPECTICHUS
r€HOTHUIA OCOOH.

Hemoncmpayuu:

llopmpemur: I'. MeHnens.

Tabnuywl u cxemol: «JIurudpunnoe
ckpemmBanuey, «lluromornaeckue
OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS.
Obopyoosanue.: MOJICIb- ANTUTUKALIUS
«lurnbpunHoe CKpenmBaHue»

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSATUHN: TUTHOPUTHOE CKPEIINBAHUE,
aHAIM3UPYIOLIEE CKPEIINBAHMUE.
OmuceiBaTh ONBITH ['. Mennens

110 M3YYEHUIO HACJIEOBAHUS ABYX Iap
MPU3HAKOB Y TOpOXa MOCEBHOTO.
PackpbiBaTh cojiep;kaHue 3aKOHA
HE3aBUCUMOT'O HACJICIOBAHUS
npu3HakoB. [IpumenarTs
MaTE€MaTUYECKUN pacueT

C TIOMOIIBIO METO/1a MEPEMHOKECHUS
BEPOSITHOCTEU W 3aIMCh C MOMOIIBIO
(EHOTUITMYECKUX PaTUKAJIOB
pacilenIeHHUs] TPU3HAKOB Y MOTOMKOB
10 (EHOTHUITY U TEHOTHITY.
3anrchIBaTh CXEMBI JIMTHOPUIHOTO




CKpCIIUBAHNA, 00BACHITEL €ro
HUTOJOTNYCCKNEC OCHOBLI U PCIIATH
T'CHCTHYCCKHUC 3aJa41 Ha I[I/IFI/I6pI/II[HOG
CKpPCIINBAHNUC

6.4

CreruieHHoe
HACJIETOBAHUE
MPU3HAKOB

CueruieHHOE HaclleI0BaHUE PU3HAKOB.
Pabora T. MopraHa 1o ClieriecHHOMY
HacJIeJ0BaHUIO reHoB. Hapymenue
CLEIICHHS TEHOB B PE3YJIBTATE
KPOCCHUHTOBEpa. XpOMOCOMHAas TEOPHsI

HaCJICACTBCHHOCTH. I'eneTnueckue KapThI.

Hemoncmpayuu:

Ilopmpemur: T. Mopran.

Tabauysl u cxemovl: «Merios»,
«I'eHeTnUeCKHE KapThl paCTEHUH,
YKUBOTHBIX U YEJIOBEKa,
«B3auMoIeCTBUE AJUIETBbHBIX TEHOBY.
Obopyoosanue.: MUKpOIIpenapar
«pozodunay (Hopma, MmyTanuu GOpMbI
KPBUIBEB M OKPACKH Tejia), MUKPOCKOTI,
Mojenb-anmukanus «llepexkpéct
XpOMOCOMY.

Jlabopamopuusie u npakmuyeckue
pabomuwi:

JlaGopatopHas pabota NoS5 «U3yuenue
pPE3yJIbTATOB MOHOTHOPUJIHOTO U
JTUTUOPUIHOTO CKPEIIMBAHUS

PackpeiBaTh cofepxaHue TEpPMUHOB U
NOHSATHN: CLEIIJICHHOE HACIEIOBAHUE
MPU3HAKOB, PEKOMOUHAIIMS T€HOB,
T€HETUYECKUE KAPTHI XpPOMOCOM,
MOpraHHuIA.

HaspiBaTh OCHOBHBIE IMOJIOKEHUS
XPOMOCOMHOW TEOPUU
HaclsienctBeHHoctu T. Moprana;
pPacKpbIBaTh CoiepKaHue pabOThI

T. Moprana 1o CuenjieHHOMY
HACJICJOBAaHWIO T€HOB U NIPUYHHBI
HapyLIEHUS CLETUICHUS MEXKTY TEHAMH.
3anuceIBaTh CXEMbI CKPELIMBaHHUS

IIPY CLICIIJICHHOM HAaCJIEI0BaHUH,
OOBACHSTH NPUYHUHBI PEKOMOMHAIIUU
TEHOB, ONPEAEIATH YNUCIIO TPYIIII
CLICILICHMS T€HOB; pelIaTh FEeHETUYECKUE
3a1a4M Ha CLEIICHHOE HACJIeOBAaHUE




y Ap0o30¢ Uikl Ha TOTOBBIX

MHUKpOIpenaparax»
6.5 | I'enerunka moa. ['eHerrka moja. XpoMOCOMHOE PackpeiBaTh coaepxaHue TEPMUHOB U
HacnenoBanue onpejeleHUe Noya. AyTOCOMBI U MOHSATUM: XPOMOCOMHBII HAa0OP,
HIPU3HAKOB, MIOJIOBBIE XpOMOCOMBI. ['oMorametHbie u | 4YTOCOMBIL, ITOJIOBBIC XPOMOCOMEL,
CUEIUICHHBIX C MOJIOM reTeporamMeTHBIE OPraHU3MBbI FOMOTaMETHBIN MOJI, TETEPOTraMeTHBIN
HacreoBaHne npu3HaKoB, cremieHapx | 1071, CHCIUICHHOC C TOJIOM HACICAOBAHIEC
IIPU3HAKOB.
C TOJIOM. PH3HAKO
OOBSIICHATH IUTOJIOTUYECKHUE OCHOBBI
Hemoncmpayuu:
XPOMOCOMHOI'0 MEXaHU3Ma ONPEACIICHUS
Hopmpemui: I'. Menpnens, T. Mopras, P pedl
T0JIa y pa3JIMYHbIX OPraHU3MOB.
H.N. BaBuios. yp p
CpaBHUBATH 3aKOHOMEPHOCTH
Tabauywl u cxemol: «I'€HETHKA TIOJIAY,
HACJICIOBAHUS PU3HAKOB, CUETIJIEHHBIX
«3aKOHOMEPHOCTHU HACIIE/I0BAHUS,
Y HE CLEIUJICHHBIX C MoJIoM. Pemats
CUEIUICHHOTO C TTOJI0M», «KapuoTuribl
TEHETUYECKHUE 3a/1a4l HA HACIIEIOBAHUE
YEJIOBEKA U KUBOTHBIX»
CLUEIUIEHHBIX C MIOJIOM MPU3HAKOB
6.6 | I3MeHuUnBOCTD. N3MeHYMBOCTh. BUBI N3MEHYNBOCTHU: PackpsiBaTh coziep:kaHue TEPMUHOB U
HGH&CHGHCTBCHH&H HEHAaCJIEACTBECHHAs U HACJICICTBECHHAS. MMOHSTHUM: U3MCHYHNBOCTD,
W3MEHYMBOCTh HACJICICTBEHHAs] U3MEHUYUBOCTb,

Posib cpenpl B HEHACIEACTBEHHOM
W3MEHYNBOCTHU. XapaKTEPUCTUKA
MOAU(PUKALTMOHHON U3MEHYUBOCTH.
BapuanmoHHbIN psig M BapualMOHHAs
KkpuBas. Hopma peakuuu npusHaxa.
KonnuecTBEHHBIE U KAUECTBEHHBIE
MIPU3HAKHU U UX HOpMa PEAKIIUU.
CroiicTBa MOIU(PUKAITUOHHOMN

HEHACJIEACTBEHHAs! U3MEHYNUBOCTb,
MOAU(PUKAIIMOHHAS] U3MEHUYUBOCTb,
BAPUALMOHHBIN PsiJl, BAPUAHTA,
BApHALlMOHHAsl KpUBas, MPU3HAK,
HOpPMa pPEaKklHU, KOJUYECTBEHHbIE U
Ka4EeCTBEHHbBIC TPU3HAKHU.
KnaccudunmpoBats BuIbI
V3MEHYUBOCTH U BBISABIATH UX




Hemoncmpayuu:

Tabauysl u cxemwvi: «Bunapl
U3MEHUYUBOCTHY, «MoaudukaimonHas
M3MEHYUBOCTH.

Jlabopamopnwie u npaxmuueckue
pabomuwi:

JlaGopatopHas pabota Ne 6. «3yuenue
MOJU(PUKAITMOHHON U3MEHYUBOCTH,
MOCTPOCHUE BApUAITMOHHOTO psijia U
BapHAILlMOHHOM KPUBOWY

OMoJornyeckrue 0CoOOEHHOCTH.
[Iepeuncnsarh cBOMCTBA
MOIU(DHUKAIIMOHHON U3MEHYHUBOCTH U
00BACHATH €€ 3HaUEeHNE I
opranu3mos. Pasnuuars
KOJINYECTBEHHBIE U KAUE€CTBEHHBIE
IPU3HAKH; CTPOUTH BapUALIMOHHBIN P,
BapHAIIMOHHYIO KPUBYIO, BBIYUCIISATH
CpelHee 3HAYCHHE MpU3HAKa

6.7

Hacnencreennas
U3MEHYUBOCTH

HacnencrBeHHasi, iy reHOTUITHYECKasI
M3MEHUYMBOCTE. KoMOMHATHBHAs
W3MEHYHMBOCTh. Melo3 1 moJIOBOM
IIPOIIECC — OCHOBA KOMOMHATUBHOM
M3MEHYUBOCTH. MyTaliioHHas
n3MeHYUuBOCTh. Knaccudukarus
MyTalllii: TeHHbIEC, XPOMOCOMHBIE,

reHoMHbie. YacTora u IMPUYINHBI MyTaHHﬁ.

MyTtarennbie (pakTopbl. 3aKOH
TOMOJIOTHYECKUX PSIOB B
HacleacTBeHHOoU n3MmeHunsoctu H. U.
BaBunosa. BHesnepnas
HACJICJICTBEHHOCTh U U3BMEHUYUBOCTb.
Hemoncmpayuu:

Hopmpemeu1.: I'. ne ®pus, H. . BaBunos.

Tabauyol u cxemol: «MyTallMOHHAS

PackpeiBaTh conepxkaHue TEPMUHOB U
TIOHATHM: HACJICACTBEHHAS
M3MEHYHMBOCTH, KOMOMHATHUBHAS
W3MEHYUBOCTh, MyTallUOHHAS
M3MEHYUBOCTh, MYTAHT, MyTallUH:
TE€HHBIE, XPOMOCOMHbIE, TCHOMHBIE;
MOJIUTUIOUINS, aHEYTUIOU NS,
MyTareHbl. XapakTepu3oBaTh
HACJICICTBEHHYIO H3MEHYUBOCTH;
GbopMyIMpOBaTh 3aKOH TOMOJIOTUYECKUX
pAZIOB

B HACJICJICTBEHHOM M3MEHUYUBOCTH

H. . BaBuiioBa u 0OBSICHATEL €TO
3HA4YEHUE 119 OMOJOTUH U CEJICKIIHU.
KiaccupunupoBats MyTaruu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHbBIE U IPUBOJAUTH
IIPUMEPHI MyTalU.




U3MEHYUBOCTHY.
Obopyoosanue. MAKPOCKOTI,
MuUKporpenapar «Jlpo3zoduna» (HopMma,
MyTaIuu (HOpMbI KPBHUILEB M OKpacka
Tena); KOMHaTHBIC PacTEHUS C TIECTPOH
OKPACKOM JIMCTHEB.

Jlabopamopnuvie u npakmuueckue
pabomor:

JlaGopatopHas pabota Ne 7. « AHanu3
MyTaIui y Apo30(HIbl Ha TOTOBBIX
MUKpOIpenaparax»

MYTaIlli, pOJIb (DAKTOPOB-MYTareHOB.
CpaBHHMBATh BUJIbI MYTAIU; BBISBIISITH
MIPUYUHBI HACJICACTBEHHON
M3MEHYUBOCTH, UCTOYHUKH MYTarcHOB
B OKpYXarolien cpesie (KOCBEHHO).
XapakTepu3oBaTh BHESACPHYIO
HACJICJICTBEHHOCTh M N3MEHUYHBOCTD

6.8

I'eHeTnka uenoBeka

I'enetuka uenoseka. Kapuorun uenoseka.
OCHOBHBIC METOIbI TCHETHKH YEJIOBEKA:
reHeaJ0rnyecKuil, OJIM3HEIIOBBIM,
IIUTOT€HETUYECKNUM, OMOXUMUUECCKHI,
MOJIEKYJISIPHO-T€HETUYECKHM.
CoBpeMeHHOE OIpe/IeICHNE T€HOTHUIIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM YHUCIIE C
nomouipto [1I[P-ananu3za.
HacnencrBennsie 3a00JieBaHUs YeIOBEKa:
TeHHBIE 00JIE3HHU, 00JIC3HH C
HACJICJICTBEHHOU
MPEAPACIIOIOKEHHOCTHIO0, XPOMOCOMHBIE
0one3nn. CoMaTHYECKUE U TeHEPATUBHBIC
MYyTalWH.

PackpbiBaTh cosiepkaHne TEpMUHOB U
MOHSTUI: KAPUOTHII YEJIOBEKA,
IUTOT€HETUYECKUN METO/I,
reHeaJIOrMYeCKUi METO/1, pOI0CIOBHBIE,
OJIM3HEIIOBBIA METO/I, HACJICICTBEHHBIC
0oJie3Hu: (MOHOTCHHBIE,

C HaCJIEACTBEHHOMN
IPEIPaACIIONOKEHHOCTHIO,
XpPOMOCOMHBIE), METUKO-T€HETHUECKOE
KOHCYJIbTHPOBaHUE.

[lepeuncnsiTh 0COOEHHOCTH U3YUYEHUS
TE€HETHUKHU YE€JI0OBEKA; IPUBOJIUTH
IpUMEPBI HACIEACTBEHHBIX O0Je3HEN
YEJI0BEKA, XapaKTEPU30BaTh METOJIBI UX
npogUIaKTHUKU; OOOCHOBBIBATh 3HAYCHUE
MEJIUKO-T€HETUYECKOT0




CtBoJioBBIC KJIETKU. [IprHITUTIBI
3I0pOBOTO 00pa3a KU3HH, TUATHOCTHKU,
POPUIAKTHKU U JICUCHHUS TEHETUYECKUX
Oone3Her. MequKo-TeHETHUECKOE
KOHCYJIbTUPOBAHHUE. 3HAYCHUE
MEIUIIMHCKON TeHETUKHU B
MPEIOTBPAICHUH U JICUCHUHN
reHeTHYeCKUX 3a00JICBaHUM YeJIOBEKA.
Jemoncmpayuu:

Tabauysl u cxemol: «HacnenoBanue
pesyc-bakTopa», «['eHeruka rpyrmm
KPOBW.

Jlabopamopnusie u npakmuueckue
pabomuwi:

[Ipaktrueckas padbota Ne 2.
«CocTaBlieHHE U aHAJTU3 POJOCIOBHBIX
YEITORECKA»

KOHCYJIbTUPOBAHU.

BbIABIIATH ¥ CpaBHUBATh MEXY COOOM
JOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKU
YeJI0BeKa.

CocTaBnsTh U aHAJIU3HPOBATH
POIOCIIOBHBIE YEJIOBEKA

Htoro yacos mo teme

8

Tema 7. Cesiekuusi OpraHu3MoB, OCHOBBI

OMOTEXHOJIOIr MU

7.1

Cenekuus Kak HayKa
U Ipolecc

1

Cenekuus Kak HayKa U MpoLecc.
3apoKIECHHUE CEIEKIUH U IOMECTHKALIHS.
Yuenue H. M. BaBunosa o nenrpax
MHOT000pa3usi U MPOUCXOXKICHUS
KYJIbTYPHBIX pacTeHui. LleHTpsl
MPOUCXOKICHUS JOMAITHUX KUBOTHBIX.
Copt, nopoja, mramm.

PackpbiBaTh conep:kaHue TEPMUHOB
Y TIOHSTUN: CENEKIUs, COPT,
opoJia, ITamMm, JTOMECTHKaIuS,
WA OJIOMAITHUBAHKE, IEHTPHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYPHBIX PACTEHUH U
KUBOTHBIX, THOpUIN3aALN,
UCKYCCTBEHHBIN OTOOD.




Hemoncmpayuu:

llopmpemwi: H. 1. BaBuios.
Tabnuyvl u cxemol: Kapra «L{eHTpHI
MHOT000pa3usi U MPOUCXOXKICHUS
KYJbTYPHBIX pacTeHui», «Ilopoabl
JIOMAIIHUX dKUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTCHUIN».
Obopyoosanue.: MyJSHKU TIJI0JIOB U
KOPHEIUIOJ0B AUKUX (POopM H
KYJbTYPHBIX COPTOB PACTCHUMN;
repOapuii «CenbCKOX035iCTBEHHBIE
pacTeHuUs»

Ha3biBaTh U cCpaBHUBATH OCHOBHBIE
ATaIlbl Pa3BUTHUS CEJICKIIUU.

N3narate yuenune H. 1.

BasuiioBa

0 IIEHTpaX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHMil; pa3inyaTh UEHTPhI HA KapTe
MHUpA, CBSI3bIBATh UX MECTOMOJIOKEHHE

C oyaraMy BO3HUKHOBEHHUS APEBHEUIIINX
[UBUJIN3AIIHH.

CpaBHUBaTh cOpTa KYJIBTYPHBIX
pacTeHui, mopoAbl TOMAITHUX
KUBOTHBIX U UX JTUKUX

npenkoB. OIlEeHUBaTh POJIb

CEeJEKIINHU

7.2

Metoasl 1
IOCTIDKECHHUS
CEJIEKIIUU PACTECHUM
M SKMBOTHBIX

CoBpeMEHHBIE METO/IbI CEIEKLIUU.
MaccoBblil U UHIUBUAYaIbHBIA OTOOPHI B
CEJICKIIUH PACTEHUN U )KUBOTHBIX.
Ouenka skcrepsepa. bimzkopoacTBeHHOE
CKpeluBanue — UHOpuAuHT. YncTas
nuHUs. CKpEeIBaHUE YUCTBIX JTUHUMN.
['erepo3uc, unu rudpuHas cuia.
HepoacTBeHHOE CKpelIuBaHuE —
ayTOpuauur. OTnanéHnas rudpuan3anus
u e€ ycnexu. ICKyCcCTBEHHBI MyTareHes

H ITOJIYYCHHUC ITOJIUILIIONAO0B. I[OCTH)I(GHI/ISI

CCIICKIINHU

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTUI: UCKYCCTBEHHBINH 0TOOD,
MacCOBBIM O0TOODP, MHAUBUAYAIbHBIN
0TOO0p, SKCTEPbEP, OIM3KOPOJICTBEHHOE
CKpelIMBaHue, YUCTas JIMHUS, T€TePO3UC,
HEPOJCTBEHHOE CKPEIIMBaHUE,
VCKYCCTBEHHBIII MyTarcHes,
nosurionbl. CpaBHUBATH POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO U
WHUBUTyIBHOTO), BHJIBI
ruopuan3anuu (OJIM3KOPOJICTBEHHON H
OTJQJICHHOM ), CIOCOOBI MOJyYEHUS
HOJIUTIIONIOB.




pacTeHUM, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.
Hemoncmpayuu: [lopmpemuor: U. B.
MwuuypuH,

I'. 1. Kapneuenko, M. ®@. 1BaHOB.
Tabnuywvl u cxemvl: «OTHaNEHHAS
rudpuan3anmsy, «PaboTel akagemMuka
M. ®©. UBanoBay, «Ilomunmmonaus».
Obopyoosanue.: MyJISKU TJI0/I0B U
KOPHEIUIOJ0B TUKHUX (HopM u
KYJbTYPHBIX COPTOB pacTCHUH.
Jlabopamopnuvie u npaxmuueckue
pabomuwi:

Oxckypeust « OCHOBHBIE METOJIBI U
JIOCTUKEHHUSI CEJEKIINU PACTEHUN U
JKUBOTHBIX (HA CEJICKIIMOHHYIO CTAHIHIO,
IJIEMEHHYIO (hepMmy,
COPTOUCTIBITATENIbHBIM YYaCTOK WIIH
TETUTMIHOE XO35HCTBO)

[IpuBOANTH MPUMEPHI TOCTUKEHUIN
CEJIEKIIUH PACTEHUMN U KUBOTHBIX

7.3

buorexnonorus
KaK OTpaciib
MPOU3BO/JICTBA

buoTtexHomorus kak oTpacib
MPOU3BOACTBA. |'€HHAsT MHXKEHEPHUSL.
Ortanbl co3nanus pekomouHantHol JIHK
U TPaHCT€HHBIX Opranu3MoB. KieTouHas
uHxeHepus. Kiierounble KyJabTypbl.
MuKpOoKIIOHaJIBHOE pa3MHOXKEHHUE
pactenuii. KinonupoBanue
BBICOKOIIPOJYKTHBHBIX

PackpbiBaTh conepikaHrie TEPMUHOB U
MOHSATUIN: OMOTEXHOJIOTHS, KJIETOUHAS
WHXKEHEpUsl, TeHHAsl UHXKEHEPHUS,
KJIOHUPOBAHUE, TPAHCTCHHBIE
opranusMsbl, MO (renetnuecku
MOIU(PUIIMPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpacib IPOU3BOJICTBA, OCHOBHbIE




CEIbCKOXO03SMCTBEHHBIX OpPTraHNU3MOB.

DKOJIOTHYECKHE U dTHUYECKHUE HpO6JI€MBI.

I'MO — reseTudecku
MOIU(PUITMPOBAHHBIE OPTaHU3MBI.
Hemoncmpayuu:

Tabauywvr u cxemvlr: «OOBEKTHI
omoTexHoaorun», «Knerounsie
KYJbTYPbI U KIIOHUPOBAHUEY,
«KoHcTpynpoBaHue U nepeHoc
TE€HOB, XpOMOCOM

MOCTIKEHUS OMOTEXHOJIOTMH B 00J1aCTH
MIPOMBITINICHHOCTH, CEJTLCKOTO XO3SMCTBA
1 MEIUIAHEL

[TepeuyuncnaTs U XapaKTepru3oBaTh
OCHOBHEIE METOJIBI u
TOCTIDKCHHSI OMOWH)KEHEPHH.
OOGcyXaTh KOJOTHYECKUE U
TUYECKHUE ACTIEKTHI HEKOTOPHBIX
HUCCIEN0BAaHUN B 00J1acTH
OMOTEeXHOJIOTHH (KJIOHUPOBAHUS,
WCKYCCTBEHHOTO OIJIOJIOTBOPEHUS,
HAIPaBJICHHOTO U3MCHECHHS TeHOMA

Y CO37aHUs TPAHCTECHHBIX

HToro yacoB no teme

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHUE

Ne ypoka

HaumeHoBaHue pa3jieiia M TeM

[Ipumeyanue

buonorus xak Hayka (2 Jaca)

Ypoxk Nel

buonoruss kak Hayka. CBs3u OHOJOTMM C OOIIECTBEHHBIMHU, TEXHUYECKUMHU W JIPYTUMH
€CTECTBEHHBIMU HayKaMH, Qpuiocoduei, penuruen, STUKON, SCTETUKON U npaBoM. Ponbs Guonoruu
B (hOpMHUPOBAHUM COBPEMEHHON Hay4yHOU KapTHUHBI Mupa. CucreMa OMOJIOrMYeCKUX HayK.

Ypok Ne2

Metonpl TO3HAHUA >KUBOW TMPUPONbI (HAOMIOIEHHUE, SKCIEPUMEHT, OINHUCaHWEe, H3MEpPEHHUE,
KJaccudukanus, MOJASIUPOBAHNE, CTATUCTUYECKast 00paboTKa MaHHBIX). [Ipakmuueckas paboma
M ] «Vcionp30BaHKEe pa3IMYHBIX METOIOB MTPU M3YYCHUH OUOJIOTHIECKUX O0BEKTOBY

JKusble cucteMbl 1 uX opranu3aims (1 gac)

Ypoxk Nel

Xupble cuctembl (OMOCUCTEMBI) KaK MpeAMET M3ydeHus Ouonoruu. OTaudue *KUBbIX CUCTEM OT
Heopranndeckoi mpupoasl. CBoiicTBa OMOCHCTEM M HMX pa3HOOOpasue. YPOBHU OpTraHH3aIiH
OMOCUCTEM: MOJICKYJISIPHBIN, OPTaHOMIHO- KJIIETOUHBIN, OpraHU3MEHHBIN, TIOMYJISIIMOHHO-BUIOBOH,
AOKOCUCTEMHBIN (OMO-reoreHoTHYecKuil), onocdepHnii. Hayku, uzydaronipe OWOCHCTEMBI Ha
Pa3HbBIX YPOBHSIX OpPTaHHU3AIUH.

XUMHUYECKUM COCTAB M CTPOCHHUE KJIETKH (8 4acoB)

Ypoxk Nel

XUMHYECKHUN COCTaB KIIETKH. XMUMUUYECKHUE IJIIEMEHTBI: MAaKpPO3JIEMEHTHI, MUKPOAJIEMEHThI. Bosa u
MHHEpaJIbHbIC BelecTBa. DyHKIMM BOAbI MU MUHEPAIBHBIX BELIECTB B KieTke. llogaep:kaHue
OCMOTHYECKOr0 OaaHca.

Ypok Ne2

benku. CoctaB u cTpoeHue OenkoB. AMHHOKHUCIOTBHI — MOHOMeEpbl OenkoB. He3ameHumble u
3aMEHUMbIE aMUHOKHUCIOThl. AMUHOKUCIOTHBIA COCTaB. Y POBHU CTPYKTYpbl OETKOBOM MOJIEKYJIBI
(mepBUYHAs, BTOPUYHAsA, TPETHUUHAS U YETBEPTHUUHAS CTPYKTypa). XUMUUYECKHE CBOWCTBA OEJIKOB.
buonornueckue QyHKIUMU OEIKOB.

VYpoxk Ne3

®depmeHTHl — Orosornyeckue katanuzatopbl. CTpoeHne pepMeHTa: akTUBHBIN LIEHTP, CyOcTpaTHas
cnerupuunoctb. Kodepmentsl. Butamunbsl. Otimuns ¢GepMEeHTOB OT  HEOPTaHUYECKHUX
KaTaJm3aTopoB. Jlabopamopnas paboma Nel «3ydeHne KaTaTuTHIECKOW aKTUBHOCTH (hepPMEHTOB
(Ha mpuMepe aMusIa3bl WK KaTajias3bl)»

Ypox Ned

VYrneBoabl: MOHOCAaXapu/Ibl (TI0K03a, pr003a U J1e30KCupru003a), qucaxapuasl (caxaposa, J1aKkTo3a)
U rnonucaxapubl (Kpaxmall, TJIMKOT€H, IeJUIoa03a). buonornyeckue ¢GyHKUUHM YTIIEBOIOB.
Jlunuael: Tpurauuepuasl, Gochomunuasl, crepouabl. I'napobunbHO-TUAPOGOOHBIE CBONCTBA.




buonornyeckue ¢pynkiuu nunugoB. CpaBHEHHUE YIJIEBOJIOB, OCIKOB U JIMIUIOB KaK UCTOYHHKOB
SHEPIUM.

Ypok Ne5

Hyxnennoseie xucnorel: JIHK m PHK. Hyxneotuasl — MOHOMEpPBI HYKIJIEHMHOBBIX KHCJIOT.
Crpoenne u pynkiuu JIHK. Crpoenne u pynkiuu PHK. AT®: crpoenne u QyHKIHN.

VYpok Ne6

[urtonorust — Hayka o kjetke. KiierouHasi Teopusi — npuMep B3auMOJCHUCTBUS Ue U (PaKTOB B
HAay4YHOM MO3HAHUMU.

10

Ypok Ne7

Knerka kak menoctHas skuBass cuctema. OOmMe NOpU3HAKKM KIETOK. THIBI  KJIETOK:
AyKapuoTUYeCKass M TpokapuoTudeckas. OCOOEHHOCTH CTPOCHUSI MPOKAPHUOTUYECKOM KIIETKH.
Knerounast crenka Oaktepuit. CrpoeHHe 3yKapuOTHYeCKOM KieTkh. OCHOBHBIE OTJIMYUS
PACTUTENBHON, )KUBOTHON U TpUOHON KJIeTKU. [IOBEpXHOCTHBIE CTPYKTYpPhI — KJIETOYHAsI CTEHKA,
TIIMKOKAIHKC, MX PyHkimu. [lnasmaTudeckas MemMOpaHa, €€ CBOMCTBA M (DYHKITHH.

11

Ypok Ne§

[Murorutasma w ee  opraHouasl. OpgHOMEMOpaHHBIE ¥ HEMEMOpaHHBIE  OPTaHOUJIBI.
[TomyaBTOHOMHBIE OpraHouabl. l[IponcxoxaeHWe MHUTOXOHAPHUM W IUIacTHA. Buasl miactu.
@OyHKIMKA OpraHonaoB kieTku. Brirouenws. Anpo. Crpoenume sapa. Xpomocomsl. Tpancmopt
BEILIECTB B KJeTke. Jlabopamopmuas paboma Ne2 «3yueHune CTpOCHUS KJIETOK PACTECHH,
YKUBOTHBIX M OAKTEpHUH MOJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIpEnapaTax U UX OMUCAHUE

KuzHenesaTenbHOCTh KICTKH (6 4acoB)

12

Ypoxk Nel

OOMeH BemIecTB, WM MeTaboau3M. AccUMWIAIUS (TJIACTUYECKUH OOMEH) W JUCCUMIIISIUS
(oHepreTrueckuii 0oOMEH) — JBE CTOPOHBI E€IWHOTO IIporiecca Meradonu3ama. Pojb 3aKoHOB
COXpaHCHMS BEIIECTBA W OHHEPrMM B IIOHMMAaHUM MeTabonu3Ma. Tumbl OOMEHa BEIECTB:
aBTOTpodHBIN U retepoTpodHbIid. Poras pepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUU B
KJIETKE.

13

Ypok Ne2

®ortocunTe3. CBeToBas U TeMHOBas (a3bl PporocuHTe3a. Peakuu dpotocunresa. IHPEeKTUBHOCTH
¢oTtocuHTe3a. 3HaueHuWe (QOTOCHMHTE3a A >KU3HM Ha 3emiie. BimsHue yciioBuid cpeiapl Ha
(GoTOCHHTE3 U CIIOCOOBI MOBBIICHHS €r0 NPOAYKTUBHOCTH Y KyJIbTYPHBIX paCTEHUN. XEMOCUHTES.
XEeMOCHHTE3UPYIONTME 0aKTepHuH. 3HAYCHHNE XeMOCHHTEe3a JJIs )KU3HHU Ha 3eMIIe.

14

Ypoxk Ne3

DHepreTHueckii oOMEH B KIETKE. PacIiemuieHne BemIecTB, BBIJCICHHE W aKKyMYJHPOBaHUE
SHEPrUU B KJETKE. OTalbl JHepreTudeckoro obmena. [nmkonm3. bpokeHne M €ro BHUIBI.
Kucnopognoe oxucnenue, wim KiaeTouHoe apixanue. OxwuciutenpHoe ¢GochopuampoBaHue.
D¢ hHEeKTHUBHOCTH YPHEPreTUIECKOTo 0OMEHa.

15

VYpox Ned

Peakmuu matpuunoro cunte3a. ['enermueckas mHbopmanus u JJHK. Peanmsanus renernueckoit
nHdopmaruu B KieTke. [ eHeTHIecKuii Ko U €ro CBOWCTBA.




16

Ypok Ne5

Tpanckpunius — matpuunsiii cuate3 PHK. Tpaucnsius — 6uocunTes 6enka. ITanbl TPaHCIHISIIH.
KoaupoBanue amuHokuciot. Posib pubocoMm B OnocuHTE3e OelKa.

17

Ypok Neb

Hexnerounsie ¢dopmbl ku3Hu — Bupychl. Mctopusi otkpeitusi BupycoB ([I. U. VBanoBckwmii).
OcoOeHHOCTH CTpOCHMSI U KM3HEHHOTO IMKJIa BHpPYycoB. bakrtepmodaru. bonesnu pacrenuid,
KUBOTHBIX M 4YEJIOBEKA, BbI3bIBaeMble BHpycamu. Bupyc mmmyHonedpuuura yenoeka (BUY) —
Bo30yautens CIIMa. OOpatHas TpaHCKpUILMs, peBepra3a W uHTerpasza. Ilpodumaktuka
pacnpoCcTpaHEeHHs] BUPYCHBIX 3a00JI€BaHU.

Pa3zMHOXEHHE ¥ MHIUBUAYAIbHOE PA3BUTHE OPTAaHU3MOB (5 4acoB)

18

VYpoxk Nel

Knerounsrit 1ukn kinerku. HWHrepdaza wu  muro3. Permukarus. CrtpoeHHe XpPOMOCOM.
XpOMOCOMHBIN HA0Op: AWIUIOUIHBIA M TalIOMAHBIN. XpomaTuisl. lluToIOrMYecKre OCHOBBI
Pa3MHOKEHUSA U WHAMBUAYAJIBHOTO Pa3BUTHUS OpraHu3MoB. JleneHue kiaeTku — mMuTo3. Craauu
MHUTO3a. bronornueckuii cMmpicii MHTO3a. AmonTos. Jlabopamophas paboma Ne3 «Habmronerue
MHTO3a B KJI€TKaX KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpernapaTax»

19

Ypok Ne2

@opMBI pa3MHOXKEHHs OPraHuU3MOB: O€cnojioe W Moj0Bo€. Buasl 0ecnosoro pa3mMHOXKEHUS:
JICJICHHE HAJIBO€ M IOYKOBAaHUE OJIHO- M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BEreTaTUBHOE
pa3MHOKeHHE. VICKyCCTBEHHOE KJIOHUPOBAaHHWE OPraHM3MOB, €r0 3HAUEHUE IS CEJICKIHH.
ITos10BOE pa3MHOKEHHUE, €70 OTIIMYMS OT OECIIONOTO.

20

Ypok Ne3

Meito3. Craguu meiiosa. [Tponeccsl, mpoucxoasiume Ha cTaausx Meio3a. [loBeaeHne XxpoMocoM B
Mmero3e. Kpoccunrosep. bruonorndyeckuii CMbICH M 3HaU€HUE MEH03a.

21

VYpox Ned

'ameTtorenes — mporecc 00pa3oBaHUSI TMOJOBBIX KIETOK Y J>KUBOTHBIX. [lOJIOBBIE >KENe3bl:
CEeMEHHUKH W smYHuKU. OOpa3oBaHWE W PA3BUTHE MOJIOBBIX KJIETOK — rameTr (CIepMaTo30uf,
SUIEKJIETKA) — crhepMaroreHe3 u  ooreHe3. (OCOOCHHOCTH CTPOCHHS  SUIEKICTOK W
cnepmato3onsioB. OmonoTBopenue. [laprenorenes. Jlabopamopuas paboma Ned «3ydenue
CTPOEHMSI TTOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpENapaTax»

22

Ypok Ne5

NupuBunyanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHANIbHOE pa3BUTHE (3MOpHOreHe3). OTarbl
AMOPUOHATTLHOTO PAa3BUTHUS Yy MO3BOHOYHBIX JKMBOTHBIX. [locTaMOproHanbHOE pa3BuTHE. THUIIBI
OCTAMOPHUOHAILHOTO PAa3BUTHS: TIPsIMOE, HE TIpsiMoe (JTMUMHOYHOE). BrinsiHue cpenbl Ha pa3BUTHE
OpPraHu3MoB; (aKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YPOACTBA. POCT U pa3BUTHE PACTCHHIA.
OHTOreHe3 IIBETKOBOTO PACTEHUsI: CTPOCHUE CEMEHM, CTaIUU Pa3BUTHSL.

HacrnencTBeHHOCTh M M3MEHYHBOCTh OPTaHU3MOB (8 4acoB)

23

Ypok Nel

HpCI[MeT H 3aJa4n I'CHCTHUKU. Ponb OUTOJOInu " 3M6pI/IOHOFI/II/I B CTaAaHOBJICHUHN I'CHCTUKMU. BKJ'IaI[
pOCCHfICKHX u Bap}I6e)KHBIX Y4YCHBIX B Pa3BUTHUC T'CHCTHUKU. MGTOI[I)I T'CHCTHUKHU




(TMOPHUIONOTUYECKUHN,  IIUTOTEHETUYECKUN,  MOJEKYJSIpHO-  TeHetuudeckuii).  OCHOBHBbIE
reHeTUYecKre NoHATUA. ['eHeThnuecKkasi CHMBOJIMKA, UCIIOJIb3yEeMasi B CXEMaX CKPEIMBAHUM.

24

Ypok Ne2

3aKOHOMEpPHOCTH HACJIeJOBAaHUSI TMPHU3HAKOB, ycTaHOBieHHBbIE . Menaenem. MoHoruGpumHoe
CKpellluBaHue. 3aKOH €IMHO00pa3us THuOpUI0B MEPBOro MmokoyieHus. [IpaBuio JOMUHUPOBAHUS.
3aKOH pacuieryIeHns Mpu3HaKkoB. ['unore3a yuctorel raMeT. [1o1HOE M HENOJIHOE TOMUHUPOBAHUE.

25

Ypoxk Ne3

JurnbpunHoe ckpenmBanue. 3aKOH HE3aBUCUMOTO Hacle0BaHUsl TpU3HaKoB. [[uToreHeTnyeckue
OCHOBBI ~TUTUOPUAHOTO CKpelMBaHUs. AHamu3upylollee CckpenuBanue. Vcnosib3oBaHue
AHAIM3UPYIOIIETO CKPEIMBAHUS JJIs OIPE/IeJICHUsI TeHOTUIIa OCOOH.

26

Ypox Ned

CuermienHoe HaclenoBanue npusHakoB. Padora T. Moprana mo cuenjeHHOMY HacJeIOBAHHIO
reHoB. HapyuieHue cuenseHuss T€HOB B pe3ysbTare KPOCCHHIOBEpA. XPOMOCOMHAS TEOPUs
HacleICTBeHHOCTU. ['eHeTnueckue kaptol. Jlabopamopuas paboma Ne5 «VI3ydeHue pe3ylbTaToB
MOHOTHOPUTHOTO U JUTUOPHUIHOTO CKPEIMBAHMS Y AP030(UITBI HA TOTOBBIX MUKPOIIpErapaTax»

27

Ypok Ne5

I'enetnka mnoma. XpOMOCOMHOE ONpeAeseHue Imoja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['oMorameTHbI€ U reTepOraMeTHbIe OpraHu3Mbl. HaciegoBaHue Npru3HaKoB, CHEIVIEHHBIX C MOJIOM.

28

Ypok Neb

N3menunBoCcTh. Buabpl M3MEHUMBOCTH: HEHACICACTBEHHAs W HACJeICTBeHHas. Ponb cpenmbl B
HEHACJICJICTBCHHOW  M3MEHYHMBOCTH. XapaKTePUCTUKA MOIUGUKAITMOHHOW  W3MEHYHUBOCTH.
Bapuanuonnsiii  psjg w BapuanuoHHas kpuBas. Hopma peaknum mnpusHaka. CBoiicTBa
MOAUGUKAITMOHHON U3MEHUYUBOCTH. Jlabopamoprnas paboma Ne6 «M3ydenne mMoaudukarmoHHOMN
M3MEHYMBOCTH, IIOCTPOSHUE BApUAIIMOHHOTO PsiJia U BAPUAIIMOHHON KPUBOID»

29

Ypok No7

HacnencrBennass n3mMeHunBoCcTh. KoOMOMHATHBHAS M3MEHYHMBOCTH. Mei03 M MOJIOBOM IPOIECC —
OCHOBa KOMOMHATHBHOW M3MEHUYMBOCTU. MyTanrioHHass n3MEeHYUBOCTh. Kiaccudukarus MyTarui.
Yacrora u mnpuuwHbl MyTanuwii. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B
HACJICICTBEHHOM  W3MEHUMBOCTH.  BHesaepHas  HACIEACTBEHHOCTb W W3MEHYHBOCTD.
Jlabopamopnas paboma Ne7 «Ananu3 MyTanuil y 1po30(¢uiibl Ha TOTOBBIX MUKPOIIpENapaTax»

30

Ypok Ne§

I'enetuka uenmoBeka. (OCHOBHBIC METOAbI TCHCTHUKH YCJIOBCKA. COBpCMeHHOC OIIpCACIICHHUC
T'CHOTHUIIA. HaCJIeIICTBCHHBIC 3a0ojieBanns 4denoBeka.CoMaTHYECKUE U ICHCPAaTUBHBIC MYyTalluH.
CTBOJIOBBIC KJICTKH. HpI/IHIII/IHBI 3A0pOBOTO 06pa3a ZKU3HHU, OIUAr"dHOCTHKU, HpO(i)I/IJ'IaKTI/IKI/I 151
JICUCHUS TCHETHYCCKHMX OOJIC3HEH. MGIH/IKO-I‘CHCTI/ILK?CKOC KOHCYJIBbTUPOBAHHUC. Hpakmuqecmzﬂ
pa60ma No2 «CocTaBiaeHue U aHaju3 POAOCIIOBHBIX YCJIOBCKA»

Cenexiusi Oprannu3MOB, OCHOBBI OMOTexXHOJIoTHH (4 Yaca)

31

Ypok Nel

Cenekuus Kak HaykKa W MpOLECC. 3apoKACHUE CceleKuu u jaoMecTukanus. Yuenue H. N.
BaBunoBa o0 1eHTpax MHOrooOpas3usi W TPOUCXOXKJCHHS KYJIbTYpHBIX pacTeHuil. [leHTphI




IMPOUCXOKICHUA TOMAIITHUX KHNBOTHBIX. COpT, ImopoJia, mraMm.

CoBpeMeHHbIE METOIbI CeJIEKITUU. MacCOBBIN U MHIUBUTYIbHBIA OTOOPHI B CENEKIIMH PACTEHUN 1
KUBOTHBIX. OteHka 3kcTepbepa. MuOpummar. YUwcras nuxusa. CKpemMBaHWE YHUCTBHIX JIMHUU.

32 | Vpok Ne2 | I'etepo3uc. Aytopuaunr. Otnanénnas rudpuauzanus u e€ ycrnexu. VIcKycCTBEHHBI MyTareHe3 U
MOJIyYEHUE MOIUIUIONIO0B. [[OCTHIKEHHSI CEeNeKLMH PAaCTEeHUM, JKUBOTHBIX U MHUKpPOOPIaHU3MOB.
Okckypcusi «OCHOBHBIE METOJIbI M JJOCTHUIKCHHSI CETICKIIMU PACTEHUI M JKUBOTHBIXY.
buorexHosmorust Kak OTpacib MNPOU3BOJCTBA. ['€HHas WHXKEHepusl. Tambl  CO3JaHUA
pexkomOunantHot JIHK wu Tpancrennnix opranusmoB. Kierounas wunxkeHepus. Kierounsie

33 | Vpok Ne3 | kynbTypsl. MUKpOKIIOHAJIBHOE pa3MHOKEHHE pacTeHui. KioHupoBaHHE BBICOKOIPOIAYKTHBHBIX
CEJIbCKOXO3SIIICTBEHHBIX OpPraHU3MOB. OKOJOTMYECKME U JdTHYeckue npobdiempl. MO -
TeHETUYECKU MOJM(UIIMPOBAHHBIE OPraHU3MBI.

34 | Ypok Ne4 | UtoroBoe 3ansitue. O6001IeHNe B cucTeMaTn3aliys 3Hanuii 3a kypc 10 knacca.
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