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IHosicHuTeIbHASA 3aNIUCKA
Pabouas mporpamma mo 6uosoruu st 10 kimacca (ecTeCTBEHHO-HAYYHBIN
npoduib o0yueHus) cocrtaBieHa Ha ocHoBe DenepanbHoro 3akoHa «O0
obpazoBanuu B Poccuiickoii ®Deneparum» ot  29.12.2012 Ne273 @3, B
coorBercTBUM ¢ obHoBneHHbIMH PI'OC COO, Ha ochHoBe ®OEJEPAJIBHOU
nporpamMmbl 110 Oumosiorun YMK  «buonorusi», P.A. IletrpocoBa, OCHOBHOM
oOpazoBarensHOM iporpammbl MKOVY «I'umuazus Nel r. Maiickoroy, nojoxxeHus
0 paboueil mporpamMme neaarora riMHa3HH.
Pabouast nporpamMmma coctaBiena ais yueOnuka P.A. IletpocoBa «buonorus.
10 xnacc, yriyOieHHOe U3YYeHHE», U31aTeIbCcTBO « MHEeMo3uHay, 2023T.
[Ipenmonaraer MCHONB30BAHUE BJIECKTPOHHOIO MNPUIIOKEHUS K JIAHHOMY
YMK, 351eKTpOHHBIX 00pa30BaTEIbHBIX PECYPCOB.
PaGouast mporpaMmMa paccurTaHa Ha CIBOCHHBIC YPOKH.
1 yeTBepTh- 8 Henenb - 24 yaca
2 yeTBepTh- 8 Henenb - 24 yaca
3 yerBepTh- 11 Henenb — 33 yaca
4 yeTBepTh- 8 Henenb - 24 yaca
Hroro 102 (IIJIKOC 3 yaca pe3epB)

OIINCAHHUE YYEBHO-METOANUYECKOI'O
OBECIHIEYEHUA, JIUTEPATYPbBI, MHCIIOJIb3OBAHHBIX
SJEKTPOHHbBIX OBPA3OBATEJIBHBIX PECYPCOB

(nucku, odpazoBarte/ibHbIE IIATGOPMBI, HHTEPHET-PECYPChI)

Multimedia — noanep:xka kypca «Oomasi 6U0JI0THs

1. JTaGoparopnslii mpakTukyM. buonorus 6 — 11 knaccsl (yueGHOe
AJIIEKTPOHHOE TTocoOue.

PecnyOnukanckuii MmyasTuMenua ueHtp, 2004
. OtkpbITas ouomnorus (Bepcus 2,6). duszukon, 2006
. «Kupumn u Medoauii. 10 k. O6uias 6uoiaorus»
. «Kupwmn u Medoauii. 11 k. O6mas 6uomgorus»
. OcHOBBI 00111eH Onosorun, 9 knacc («1C:06pazoBanuey, 2007)
. buonorus, 10 xknace («1C:0O6pazoBanue», 2008)
. Dxomnorust, oommii kype («Hosblit guck», 2002)
. OnextpoHHbie yueOHuku A.B.IlumenoBa
. ABTOpCKHE IU(BPOBBIE 00pa30BaATEIbHBIC PECYPCHI

10. DnekTpoHHOE yueOHOoe u3nanue « Oo6mas 6uosorus 10 kinace

O©Ooo~NoO O~ WwWwhN

11. Poccuiickas snekrponHas mikosa (POILI)
12.MoOCKOBCKOM 3J1eKTpOHHOM Kokl (MOIII)
13.Aunexc. YueOHuK

Yuu.py.
doxchopn



http://resh.edu.ru/
https://uchebnik.mos.ru/
https://education.yandex.ru/home/
https://uchi.ru/
https://foxford.ru/

14. InternetUrok.ru
IIpocBenieHue
«Poccuiickuii yaeOHHK
15.I'pynna komnanuii "Hosbiit J{uck"
16. OnnaiH-mkousa «JIHaekcay
17. lecta.rosuchebnik.ru.
becmnarasie BEBMHAPBI
18.ILmatdopma UsmarennctBo «buHOMY
19.«0O0pa3oBarenpHblil eHTp «Cupuycy
20.«Cmoam I'TA»
21. Sunexc.Penetnrop. «Cmam 'HA»
22. Martepuabl A OpraHu3aii TUCTAaHIIMOHHOTO oOy4denwus. buomorus (5-9
KJaccel) — (aiin buonorus 5-9.doc
23.1urepHet ypok, 5-11 kiace
24.Caiit «OTKpBITBIN KOJUIeMK: bruonorusy, 9, 11 kmacc
25.BupryansHoe 00yuenue ouosioruu, 5-11 xiacc
26.bronorus. DIeKTpoHHBIN YUeOHUK, 5-11 Kiacc
27.BuptyaipHas oOpa3oBaTeibHas JIabopaTopus.
28.1C Penerutop-On-Jlaiin . BupTyajabHbIi peIeTUTOP O OMOJIOTHH.
29.Caiit «Bcsg 6uosorusty Ix3amensl Online.
30. CoBpemenHble ypoku Omosoruu. CalT - cooOmecTBO yunTeneid OnoIoru,
KOTOPBIE ICTATCS CBOUMH pa3padOTKaMH K ypoKaMm OHOJIOTHH.

Conep:xkanue 00pa3oBaHus 0 y4eOHOMY IpeaMeTy
Buoaorus.10 knacc (mpopuiabHbIii ypoBeHb)

(102 u, 3 u B HeesIK0; 3 Y — pe3epBHOE BpeMsi)

102 4, u3 HUX 1 4 — pe3epBHOE BpeMs.

ConepxaHue mporpaMMbl, BBIIEICHHOE KYpCHBOM, HE BXOJHUT B MPOBEPKY
rocynapcTBeHHoOM utoropoii arrectanuu (I'MA).

Tema 1. buosiorusi Kak Hayka.

CoBpemeHnHas 6M0JIOTHsI — KOMIUIEKCHas Hayka. KpaTkasi uctopus pa3BUTHS
Ouosiornu.  buojornueckMe HaykKM W HU3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTalbHbIE, NPUKIATHBIE M TOUCKOBBIE HAy4YHbIC HCCICIOBAHUS B
OMOJIOTHH.

3HadeHue 6uoaoruu B GOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM

kaptuHbel Mupa. I[Ipodeccun, cBszanHbie ¢ OWosorueil. 3HaueHue OUOJIOTHU B


https://interneturok.ru/
https://digital.prosv.ru/
https://lecta.rosuchebnik.ru/?utm_source=rosuchebnik&utm_medium=cpc&utm_campaign=organic-google_logo
http://ioc.rybadm.ru/news/ych/03/news_disk.pdf
https://mel.fm/novosti/7603852-onlayn-shkola?utm_source=facebook.com&utm_medium=social&utm_campaign=videouroki-transliruyutsya-v-yandeks.efire
http://ioc.rybadm.ru/news/lecta.rosuchebnik.ru
https://project.lektorium.tv/webinars?utm_source=fb&utm_medium=organic&utm_campaign=webinars&utm_content=webinars
https://stepik.org/catalog
https://media.prosv.ru/
https://sochisirius.ru/news/3468?fbclid=IwAR39R_Se_oKjTLkmXNKxa9TqkTbx8Z25rKXi_5PaaWJZUY_ipffBqXR0zxA
https://sdamgia.ru/
https://yandex.ru/tutor/
https://sdamgia.ru/
http://ioc.rybadm.ru/news/uch/04/biolog5-9.pdf
https://interneturok.ru/
http://college.ru/biologiya/
http://www.learnbiology.ru/
http://biologylib.ru/catalog/
http://www.virtulab.net/
http://www.repetitor.1c.ru/online/disp.asp?10;2
http://vschool.km.ru/repetitor.asp?subj=99
http://www.sbio.info/
http://www.examen.ru/db/ExamineBase/default.html
http://biology-online.ru/

MMPAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKA: MEIAULHMHE, CEIbCKOM XO35MCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBL.

JdeMoHcTpanuu:

[Toptpetsr: Apucrotens, Teodpact, K. Jluaneit, XK.b. Jlamapk, Y. [lapsuH,
V. T'apsenr, I.Mennens, B.U. Bepnanckuu, W.II. [TaBno, W.M. MeuHukos,
H.U. BaBunos, H.B. Tumodeer-Pecosckuit, k. Yorcon, ®@. Kpuk, 1.K. bemnses.

Tabmumpr 1 cxembl: «CBsi3p OMONOTMM C APYTUMHU Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Y4YeHHE.

XuBble cucTeMbl Kak mpeaMer u3ydeHus Ouosiornu. CBONCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CIOXXHOCTb W YIOPSJAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CAMOOPTaHU3AIIUA,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHv3aldd HKUBBIX CHUCTEM: MOJIEKYJISPHBIA, KJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(buoreoneHoTnyeckuit), OmochepHsiiti. Ilporecchl, MPOUCXOAAIINEC B IKHUBBIX
cucremax. OCHOBHBbIE MpuU3HAKU KUBOro. Ku3Hb Kak (opma CyIIeCTBOBAHUS
marepuu. Hayku, n3yydaromue xuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpPTraHU3ALUU.

N3yuenune xuBbIX cucteM. MeToasl Ouosiornueckoir Hayku. HaGmronenue,
M3MEpPEHUE, IKCIEPUMEHT, CUCTEMaTU3alus, MeTaaHan3. [loHsaTHEe 0 3aBUCUMOM
1 He3zaBucuMOM mnepeMeHHon. I[lmanupoBanue »skcriepuMmeHnrta. I[locraHoBka wu
npoBepka rumnote3. Hynesas runotesa. IloHsitue BBIOOpPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Owuonormyeckux JaHHbBIX. OLIEHKAa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbraToB. [IpyUuMHBI UMCKaXXeHUs Pe3yJabTaToOB JKcriepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

Tabmuubr 1 cxembl: «OCHOBHBIE TPU3HAKK >KU3HW», «buomornueckue
cuctembl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3alMU KUBOU
npupoas», «CTpoeHUE KUBOTHOM KIETKW», «TkKaHUW KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay, «buoreonenos», «buochepa», «Metossl

V3y4EeHUs )KUBOU IPUPOIBD».



O6opynoBanme:  jmabopaTopHoe  OOOpyJOBaHWE  IJIsi  TPOBEICHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «McnoJb30BaHWe pPa3jMYHbIX METOAOB IpPHU
U3YYEHUH KUBBIX CHCTEM.

Tema 3. buoJ1orust KJIeTKH.

Knerka — crpykTypHO-QYHKIMOHANbHAS e€auHUIA >KuBOro. Mcropus
OTKpbITUs KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. ILIBaHH,
M. lIneitnen, P. BupxoB). OcCHOBHBIE TMOJOXKEHUS COBPEMEHHON KJIETOUYHOMN
TEOPHH.

Metoapl  MOJEKYISIpPHOM W KJIETOYHOM  OWUOJOTUM: MHUKPOCKOIUS,
xpomartorpadus, ekTpodope3, METOJ MEUYEHBIX aToMOB, auddepeHInanbHOoe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHHUE KIETOK. DJIEKTPOHHAS MUKPOCKOIIHS.

JleMoHCTpauuu:

IToptpetsl: P.T'yk, A.JleBenryk, T.IlIBann, M. Ilneiinen, P. Bupxos,
K.M. bap.

Tabnuubl 1 cxeMbl: «CBETOBOM MUKPOCKOI, « IIEKTPOHHBIH MUKPOCKOII,
«Hcropus pazBUTHS METOAO0B MUKPOCKOTIUI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MUKpPOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

[IpakTyeckass pabora «M3yuyeHne METOJOB KJIETOYHOW OHOJIOTUU
(xpomartorpadusi, snexkrpodopes, auddepeHranTbHoe EHTPUGYTUPOBaAHUE,
ITLIP)».

Tema 4. Xumuueckasi opranu3anus KJICTKH.

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Boma wu e€ ponp Kak pacTBOPHUTENS, PEAarcHTa, y4acTUE B CTPYKTYpPUPOBAHUU
KJICTKH, TEIUIOPETYISIIuu. MuHepaibHbIe BEIECTBA KJICTKH, UX OHMOJIOTHYECKas
posb. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBAa KIETKH. buonornueckue mnoauMepsl. benku.
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosiekyibl. [lepBuunas

CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS



cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonornueckue GpyHKIIUU OEIKOB.

YrneBonsl. MoHocaxapuasl, JCcaxapuisl, OJINTOCaXapHUIbI u
noymcaxapuapl. OOmmiA miIaH CTpoeHHS W (U3UKO-XMMHYECKHE CBONCTBA
yraeBoAoB. buonornueckue GyHKIMU yTIEBOAOB.

Jlumuael.  TmapodunbsHO-THIpOdOOHBIE  cBoMicTBa.  Kiaccudukarus
aunuaoB. Tpurmunepuasl, (GocPoIUunuasl, BOCKH, CTEpOWIbL. buojormdeckue
dbyukiuun munugoB. OOIIME CBOMCTBA OHMOJOTHYECKHMX MEMOpaH — TEKy4yecCTb,
CHOCOOHOCTh K CaMO3aMbIKaHUIO, TIOTYIIPOHUIIAEMOCTb.

Hyxnennoseie kucmotel. JJHK um PHK. CrpoeHne HyKIIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cniupans. MectonaxoxaeHue u ouonornueckue gpynxuun JJTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynbl AT®. Makpospruueckue cBa3u B Mosekyie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietke. CexkBenupoBanue [JHK.

CrpyktypHas OHOJOTHS: OMOXUMUYECKUE U OMOPU3NUECKUE UCCIICI0BaHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYPhl OMOMOJIEKYI.

JlemoHCcTpanuu:

[Toptpetsr: JI. ITonmunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIE».

Tabmuubr u cxemsl: «llepuoanueckas Ta0aUIIAa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyNbl», «CTpoeHHE MOJICKYI
yrieBooBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenne Mosnekyibl ATOy.

O6opynoBanue: XuMUUYECKas ocyaa U 000pyT0BaHHE.

JlaboparopHas pabora «OOHapyKeHHE OEIKOB C MOMOIIBI Ka4eCTBEHHBIX



pEaKLIHIN.

Jlaboparopnas pabora «VcciegoBaHue HyKJIEMHOBBIX KUCIIOT, BBIJEIECHHBIX
U3 KJIETOK Pa3JINYHbIX OPraHU3MOBY.

Tema 5. Ctpoenue u QyHKINN KIETKH.

Tumbel KIETOK: »yKapuOTHYECKas M Mpokapuothueckas. CTpyKTypHO-
GbyHKIHOHATIBHBIE 00pa30BaHUS KIETKH.

Crtpoenue mnpokapuoTnueckoi kieTku. Kiierounas crteHka OakTepuid u
apxe. OcobGenHoctu CTpOEHUsI  TeTepoTpoHO U aBTOTPOPHOMU
MPOKAPUOTUYECKUX KJIETOK. MecTO U pojib MPOKAPUOT B OMOIIEHO3AX.

Crpoenue 151 (GYHKIIMOHUPOBAHUE 3YKapUOTUYECKON KJIETKHU.
[Mnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCHOpPT BELIECTB Yepe3 IMIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIN
(muddysus, obneruénnas aubdysus), akKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN
aKTUBHBIA TpaHcnopT). [lomynponunaemocts wmemOpanbl. Pabota Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[uronna3ma. Lluto3omne. [{utockener. /IBmxkenune nuronnasmbel. Opranou bl
kietkn. OmHoMeMOpaHHBIE OPTraHOWIbl KIETKH: OJHAOIJIAa3MaTHYecKash CeTh
(BIIC), anmapart T'onbaku, JTU30COMBI, UX CTpoeHUE W (GyHKIMHU. B3anMocCBs3b
OJIHOMEMOpPAHHBIX OPraHOUJOB KJIeTKH. CTpOeHHUE TPaHYJSIPHOTO PETHUKYIyMma.
Cunre3 pactBopuMbix OenkoB. CuHTE3 KJIETOYHBIX MemOpaH. ['nmamkwmii
(arpanyJsisipHBIN) SHIOIUIA3MAaTUYECKUd peTukyiayM. CekperopHas (yHKUIHS
anmapara ['onpmku. TpaHCmopT BEHIECTB B KJIETKE. Bakyonu pacTUTENbHBIX
kieTok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpPTraHOUIbI KJIIETKU: MUTOXOHJIPUH, TacTubl. CTpoeHue
U (QYHKIIMU MHUTOXOHIpHUN W miactud. [lepBUyHBIE, BTOPUYHBIE U CIOKHBIE
IacTUAbBl  (POTOCUHTE3UPYIOMIMX JYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouisl kiaeTkn CTpoeHue U QyHKIIMH HEMEMOpPaHHBIX

OpraHouJIoB KJjeTku. Pubocombl. MukpodunaMeHTbl. MblIeUHble KIIETKU.



Muxkpotpybouku. Krerounsiii mnentp. CTpoeHHE€ U [BWKEHUE JXTYTUKOB U
pecHuueK. MUKpoTpyOOUKH UTOILIA3MBbI. [leHTprOIb.

SAnpo. Obosouka siapa, XpOMaTHH, KapuoIIa3Ma, AIPBIIIKY, UX CTPOCHUE U
bynkun. SnepHeiii 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pPacHOIOKEHHE
XpOMOCOM B MHTep(a3HOM sjpe. benku xpoMaTuHa — THCTOHBI.

Kiterounsle BkimroueHns. CpaBHUATENbHAS XapaKTEPUCTUKA KIETOK JYKapuOT
(pacTUTENBHOM, JKUBOTHOM, TPUOHON).

JlemoHcTpanuu:

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupr 1 cxembl: «CTpoeHHE 3YKApUOTHYECKOW KiIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue
MHUTOXOHAPUWY, «A1po», «CTpoeHne MPOKAPUOTHUIECKON KIETKI.

O0opynoBaHHe: CBETOBOM MMKPOCKON, MHUKpONpENnaparbl pacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaTbl OaKTepUalbHbIX KIETOK.

JlabopatopHass pabora «M3ydeHue CTpOEHUS KIETOK  Pa3IUYHBIX
OpraHU3MOB).

[IpakTruueckas pabora «M3yueHue CBOMCTB KJIIETOYHOW MEMOpaHbD».

JlaGoparopHasi pabora «VccrnenoBaHue miaazMoind3a M JAEIJla3Moid3a B
PACTUTENBHBIX KIETKAX).

[Ipaktuueckas padbora «M3yueHne NBMKEHUS LUTOIUIA3Mbl B PACTUTENbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKE.

AccUMWIIILIASL. U JUCCUMWIISILUS — JIBE CTOPOHBI MeTabonu3Ma. Tumsl
oOMeHa BeNIeCTB: aBTOTPO(HBIM M TeTepoTpodHBIA. YyacTue KHUCIOpOJa B
OOMEHHBIX Tpoleccax. JHEPreTUYecKoe O0O0eCcneueHUe KIETKU: MpeBpalleHue
AT® B 00MeHHBIX Tporieccax. DEepMEHTATUBHBIA XapakTep PeaKIuil KJIETOUYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHUYECKUX KaTalu3aToOpoB. benku-
aAKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEpMEHTATUBHBIX

peakluii OT pa3aMYHbIX (PAKTOPOB.



IlepBuuHbBI CHHTE3 OpPraHMYECKHMX BELIECTB B KieTKe. POTOCUHTES.
CaeroBas u TemHoBas ¢asbl. IlpoayktuBHOCTH (oTOcHMHTE3a. BrusHue
pa3nuyHbIX (PaKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHUE (OTOCUHTE3A.

XeMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIIME OaKTepuH, >Kele300aKTepuu, cepoOaKTEepUH, BOJOPOIHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

Ana’pobnbie opranu3mbl. Bunel Oposkenus. Ilpogyktel OposkeHHs U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKThI
OMOTEXHOJOTUH U BO30OYAUTENN OOJIE3HEH.

AspoOHBIe OPTaHU3MBI. Oransl YHEPreTUYECKOrO oOMeHa.
[TonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIEHUE TJIFOKO3BI.

buonornyeckoe OKuCIEHHE, WIM KIETOYHOE JbIXaHUe. Poib MUTOXOHIpUI
B  Ipoleccax  OMOJOrMYecKoro  okucieHus.  Llukiauueckue — peakuuu.
OxucaurensHoe (ochopunrponanue. [IpeumyiiectBa a’3poOHOro mytu oOMeHa
BEILECTB Iepes aHa3pOOHbIM. D(PPEKTUBHOCTD SHEPTETHUECKOTO OOMEHA.

JlemoHCcTpanuu:

[ToptpeTsr: . ITpuctnu, K.A. Tumupsizes, C. H. Bunorpaackuit,
B. A. Durensrapar, I1. Mutuemn, I'.A. 3aBap3uH.

Tabmuier u cxembl: «DOTOCHHTERY, « JHEPreTUUECKU 00MeHy», «brnocuHTe3
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, 000PYJIOBaHUE JIJISi MPUTOTOBIICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOMPENapaToB.

JlaGoparopHas pabota «/3yueHne KaTaTuTUUYEeCKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl UM KaTalla3bl).

JlaGopatopnas pabora «M3yueHwe (QEepMEHTATUBHOTO pacHICIICHUs
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopamopnaa paboma «Cpasnenue npoyeccoé @omocunmesa U
XemMocunmesay.

Jlabopamopnas paboma « Cpagnenue npoyeccos OpodiceHus u ObIXaHus .

Tema 7. HacaeacrBennass uHGopManus U peajin3anus eé B KIeTKe.



Peakiun matpuuHoro cunresa. [I[puHIWN KOMIUIEMEHTAPHOCTH B PEAKIIMUAX
MaTpUYHOTO cHUHTe3a. Peanuzainus HacneacTBeHHON uHpopmaiuu. ['eHeTnueckuit
KOJ, ero cBoucTBa. TpaHckpumiusa — MartpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, aHTUINIAPAIJIETbHOCTh, aCUMMETPUYHOCTD.

Tpancasuus u e€ stansl. Yuactue TpancnoptHbix PHK B GnocunTese 6enka.
VYcnousi O6uocunrte3a Oenka. KomupoBanue amuHOkucior. Ponb pubocom B
OouocuHTe3e OemKa.

Opranuzanusi reHOMa y OPOKapUOT M 3YKapuoT. Perynsiuus akTUBHOCTH
reHoB y mnpokapuor. ['mmore3a omepona (®@.Kako6, XK. Mauno). Perymsuus
OOMEHHBIX MPOLECCOB B KJeTKe. KileTouHblil roMeocTas.

Bupycel — HekiieTouHble (POPMBI )KU3HU U 0OJUTaTHBIE Napa3uThl. CTpoeHue
IIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEPHO(Aros.

Bupycubie 3a06oneBanus yeiaoBeka, sKUBOTHBIX, pactenuid. CITU]J[, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

JleMoHCTpanuu:

IToptpetsl: H.K. Konsuos, /I.M1. IBaHOBCKHIA.

Tabnuiel u cxeMbl: «buocunTe3 Oenka», «I'eHeTndeckuil koay, « Bupycs,
«baktepuodarm».

[Ipaktuueckas pabota «Co3xanre MOJEIN BUPYCay.

Tema 8. 7/Ku3HeHHbI HUKJI KJICTKH.

Knerounslii nwmki, ero mepuoiasl u peryisinus. MaTepdaza u MuTO3.
Oco0eHHOCTH TMpolIeccOB, MpoTeKawIux B HHTepdaze. [loaroTroBka KIETKH K
nenenuto.  [Ipecuntetndyeckuii  (MOCTMUTOTUYECKUM), CHUHTETUYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTHUECKUH ) epUo bl UHTEpGa3bl.

Marpuunbii cunre3 JHK — penmukanms. [Ipuanuner permmkanuu JHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCT.
Mexanusm permkanuu JTHK. Xpomocombl. CTpoenue xpomocoM. Ternomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
rariouaHbI  HaOOpHl  XpoMocoMm. ['omonorumunbie XpoMocoMbl. [lomoBbie

XPOMOCOMBEI.



Henenue kinetkn — Muto3. Craguu MHUTO3a U MPOUCXOMSIINE B HUX
nporeccel. Tunel muto3a. Kapuoknne3 n nuTokumHes3. buosorndyeckoe 3HadeHue
MHUTO3A.

Perymsanua murotmyeckoro nukna kierku. [Iporpammupyemas kierodHas
rubesnpb — arnomnTos.

Krnerounoe s1po, XpoMOCOMBI, (PyHKIIMOHAIbHAS TEHOMUKA.

JleMoHCTpanuu:

Tabmuupbl 1 cxembl: «KU3HEHHBIM UK KICTKW», «Murtos», «CtpoeHue
xpomocomy, «Pemmkarusa JJHK».

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpompenapaTel: «MHTO3 B
KJIETKaX KOPEIIKa JTyKay.

Jlabopatopnass ~ pabora  «M3ydueHwme  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPETapaTaxy.

JlabopatopHas paborta «HabmtoneHne MUTO3a B KJIETKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIpEapaTax ).

Tema 9. CTpoenne nu GQyHKINHM OPraHN3MOB.

buonornueckoe pazHooOpazue OpPTraHUu3MOB. OHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOGHHS U JKU3HENCATENBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPHUObI, OJHOKJIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KolOHUAIbHBIE OPTaHU3MBI.

B3anmocBsA3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl W
CHUCTEMBI OpraHoB. OpraHu3M Kak €IuHOE 1enoe. ['omeocTas.

Tkanu pacreHuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBareNbHas,
MOKPOBHAs, MPOBOJASAIIAs, OCHOBHas, MexaHumdyeckasd. OCOOEHHOCTH CTpPOEHUS,
GyHKIMIA ¥ PAcTIONOKEHUS TKAaHEH B OpraHax pacTeHUH.

TkaHU XMBOTHBIX M YEJIOBEKA. THIbI )KUBOTHBIX TKAHEHU: SIUTEIUAIIbHASA,
COEJIMHUTENbHASA, MbllIeYHas, HepBHasA. OCOOEHHOCTH CTpOCHMs, (QYHKUMA WU
PACIIOJIOKEHUS TKAHE B OpraHax »KMBOTHBIX M YEJIOBEKA.

Opranel. BereratuBHble M TeHEpaTHBHBIE OpraHbl pacTeHud. Opransl U



CHUCTEMBI OPTaHOB KMUBOTHBIX U 4esoBeKa. OyHKIIMHA OPraHOB U CUCTEM OPTAHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. CkeneTbl OJJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli M BHYTpeHHHI ckeneT. CTpoeHue u
THUIBI COEAUHEHUS KOCTEM.

JIBI>KEHWE  OpraHW3MOB. JIBUJKEHHME  OJHOKIETOYHBIX  OpPraHU3MOB:
amMEO0oUTHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PaCTEHUI:
TPONU3Mbl M HACTUU. JIBH)KEHME MHOTOKIIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

[Iutanne opranusmoB. lloryomenue BOABL, YIJEKUCIOrO Taza U
MHHEPAJIBbHBIX BEUIECTB pacTeHUsIMU. lIuTaHue kMBOTHBIX. BHyTpuIionoctHoe u
BHYTPUKIIETOUYHOE TNuIeBapeHue. [IuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENbBI
MUIIEBAPUTENBHOTO TpakTa. [lumeBapurtenvHble xene3bl. llumeBapurtenbHas
CHUCTEMA YEJIOBEKA.

JlpixaHue opraHu3MoB. JlpixaHue pacTeHud. [IpIxaHue IKUBOTHBIX.
Huddy3us razoB uepe3 nmoBepxHOCTh KieTkH. KoxkHoe npixanue. [[pixarenpHas
noBepxHocTh. JKabepHoe  u Js€rodyHoe JpixaHue. JlpIxaHue MMO3BOHOYHBIX
JKUBOTHBIX M 4YEJOBEKA. OBOJIOIMUOHHOE YCIOXHEHUE CTPOCHUSI JIETKUX
IIO3BOHOYHBIX JKMBOTHBIX. /JlpIxaTeinbpHas cucTeMa 4elnoBeKa. MexaHusm
BEHTWALIMM JIETKUX Y MNOTUL W MJIEKONUTAKOWUX. Perymsuus JIbIxaHus.
Jp1xatenbHbie 00BEMBI.

TpaHcnopT BEWIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyrum kpoBooOparieHusi. DBOJIOIHMOHHbBIE
YCJIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepaua v €€ peryJisus.

Boinenenne y opranusmoB. Beinenenune y pacteHuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyoiau. Opranbl BbiAeneHus. DunpTpanus,
CEKpelus U 00paTHOE BCACHIBAHWE KaK MEXaHU3Mbl PaOOThI OPTAHOB BBIJICICHUS.

CBs3b MOJIOCTH TENIA C KPOBEHOCHOM U BBIAEIUTENIBHON cucTeMaMu. Briienenue y



MO3BOHOYHBIX J)KMBOTHBIX U uenoBeka. [louku. Ctpoenue n QpyHKIMOHHUpPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3MoB. CrHopsbl
OakTepuii M LUCTHl MNPOCTEUIIMX. 3allMTa y MHOTOKJIETOYHBIX PACTECHUH.
Kyrtukyna. CpeacTsa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M WX NPOU3BOIHBIE.
3amuTa opranu3zMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
I'YMOpaJbHBI UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crieruduIecKuit
uMMyHuTeT. Teopuss  KIOHaNIbHO-cenekTUBHOro ummynurera  (I1. Dpaux,
®.M. bepuer, C. Toneraa). BocnanurenbHble OTBEThl OpPraHu3MoB. Poib
BPOKIAEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTte W perymsnms |y OpraHu3moB. Pasznpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Paznpaxumocts H  peryinsuus y
pacteHuil. PocToBbI€ BelecTBa U UX 3HAYCHUE.

HepBHas cuctema u pedraekropHas peryisiuuss y XuBOTHBIX. HepHas
CUCTEMA M €€ OTHENbl. DBOJIIOIUOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOU CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

I'yMopasibHast PeryJisilus U 3HIOKPUHHAs CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl DSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMocBs3bp HEpPBHON W SHIAOKPHUHHOW cHUCTEM. [ umoTanamo-runodusapHas
CUCTEMA.

JleMoHCTpauuu:

[Toprper: W.I1. [TaBnos.

Tabmuupl U cxeMbl: «OOHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHM >KUBOTHBIX», «CKEJET 4el0BEKa,

«IIumeBapurenvHas cucteMa», «KpoBeHocHass cuctemay, «JlpixaTenbHas



CHUCTEMA, «Hepsnas CUCTEMaAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«MmmyHnurer»,  «Kumeuynomnonoctueie», «CxeMa  NHUTaHUS  PACTEHUN,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOoeHuE THUJIPBI»,
«CtpoeHue minaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema sarymku», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBHas  cuctema  nrtuny, «HepBHas — cucrtema
MJIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduaexcy.

O6opynoBanme: CBETOBOW MHKPOCKOI, MHKPOIIPENapaThl OTHOKIECTOUYHBIX
OpraHMW3MOB, MUKpOIpENnapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UTJIOKOXHUX, KUBBIC JK3EMIUISIPhl KOMHATHBIX pacTEeHUi, repdbapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
00opy0BaHUE JJI JEMOHCTPAIIMH MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTECHUH,
pacuierieHus Kpaxmajia U OelKoB TMoJ AeicTBUEM (PEepMEHTOB, 000pYyI0BaHUE
JUIS. JIEMOHCTpPALlMM ONBITOB 10 HW3MEPEHUIO JKU3HEHHOW EMKOCTU JIETKUX,
MEXaHHU3Ma JIbIXaTebHBIX JBUXEHUW, MOJIEIM TOJIOBHOTO MO3Ta Pa3IM4HbIX
YKUBOTHBIX.

JlabopatopHas pabota «/3yueHne TkaHell pacTeHUI.

Jlaboparopnas pabota «/3ydueHue TkaHeH KUBOTHBIX).

JlabopatopHas pabota «/3ydeHre opraHoB IIBETKOBOTO PACTCHUSD.

Tema 10. PazMHoOkeHUe U pa3BUTHE OPraHU3MOB.

dopMBbl pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKJIOYash BEreTaTUBHOE) U
noysioBoe. Buasl  0ecronoro  pa3MHOXEHHUS:  TOYKOBAaHUE,  CIOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

ITomoBoe pasMHokeHue. IlonoBbie KiIeTKU, WKW rametsl. Meio3. Craguu
Mmeno3a. [loBenenne xpomocom B Meo3e. KpoccuHnrosep. bronornueckuii CMbICI
MEH03a U IMOJIOBOTO Ipolecca. Meno3 u ero MeCTo B KU3HEHHOM IMKJIE
OpTaHU3MOB.

[IpenzapoapimeBoe paszButue. ['ameroreHe3 y JKUBOTHBIX. [lomoBbie



xene3bl. OO0pa3oBaHNE W Pa3BUTHE TMOJIOBBIX KIETOK. CIiepMaToreHe3 u OOTeHE3.
CtpoeHue MoJOBBIX KIETOK.

OmonoTBOpeHHEe W A3MOpPUOHANBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTUE OPraHu3MoB (OHTOTeHe3). DMOpHOJIOTHS —
HayKa O pa3BUTHM opraHu3MoB. CTaguu 3MOpUOTeHe3a KUBOTHBIX (Ha MpuUMepe
aarymikn).  Jlpobnenme.  Tumbl  apoOnenus.  OcoOEHHOCTH — ApOOJIECHUS
MJICKOMUTAIOMIMX. 3apOAbIIIEBbIE JUCTKUA (TacTpyisiius). 3akiajgka OpraHoB U
TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anMHOE BIIMsIHUE YacTel pa3BUBAIOIIETOCS
3apojpiiia (AMOpUOHAIbHAS WHIYKIMS). 3akjiajKa IJIaHa CTPOCHHUSI KUBOTHOIO
KaK pe3yJbTaT HMEPApXUUYECKUX B3aUMOACHUCTBUII Te€HOB. BiusgHue Ha
AMOPHUOHATBHOE PA3BUTHUE PA3TUYHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuonanbhbii mepuoj. [lpsmoe u
HempsiMoe pas3BuTue. PaszBute ¢ wMeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYE€HHE MPSIMOTO U HEMNPSIMOTO
pa3BUTHSI, UX PACHPOCTPAHEHUE B MpUpoJie. TUIBI pocTa KUBOTHBIX. DaKTOPHI
PEryJIINU POCTa KUBOTHBIX U yeroBeka. CTaiuu MOCTAIMOPHUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOIISCCHI.

Pa3smHoxxenne u pa3Butue pacrenuil. I'ameroput u cnopodur. Meiioz B
KU3HCHHOM IMKJe pacTeHuil. (OOpa3oBaHue crop B IMpolecce Menosa.
['amerorene3 y pacreHuidl. OIUIOAOTBOPEHHE W PA3BUTHUE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl PETyJISIIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHCcTpanuu:

IToptpetsl: C.I'. Hapamun, X. [lIneman.

Tabmuiel 1 cxembl: «BereratuBHOE pa3MHOXKEHHEY», «TUIBI 0ECroaoro
pa3MHOXeHUsD», «Pa3zMHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOXEHHE SBIIICHBI»,

«Pa3MHOXeHue tuapby, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue



AUIEKIIETKH U crepMmaTo3onaa», «OCHOBHBIE CTaauu OHToreHesa», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmaickoro xyka», «Pa3Butue capanumy,
«PazBuTtne nArymku», «JIBOMHOE OIUIOJOTBOPEHHE Y IBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JABYAOJBHBIX pacTeHUN», « KU3HEHHBIA UK
MOPCKOM  KamycTbl», <«OKWM3HEHHBIM UHMKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KM3HEHHBIN LIUKJI COCHBDY.

O6opymoBaHme: CBETOBOM MHUKPOCKOI, MHUKpPOIpPENapaThl SUIEKICTOK W
CIIEpMAaTO30U10B, MOJIENb «I MK pa3BUTHUS JIATYIIKW.

JlaboparopHas pabora «M3ydyeHue CTpoeHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEnapaTax.

[Ipaktuueckas paboTta «BbIsIBICHHME NPU3HAKOB CXOJACTBA 3apOJbIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnass pabdota «CTpoeHHE OpraHoB pPa3MHOKEHHSI BBICIIUX
pacTeHUn».

Tema 11. T'eHeTHKa — Hayka O HACJEACTBEHHOCTH HW M3MEHYHMBOCTH
OPraHu3MoOB.

Uctopus cTaHOBIEHHST W Pa3BUTHS TEHETUKU Kak Hayku. PaboTbl
I'. Menpnens, I'. ne @pusa, T. Moprana. Posib 0TeueCTBEHHBIX YUEHBIX B PA3BUTUU
reHetuku. PaGoter  H.K. KomwsroBa, H.U. BaBumoBa, A.H. benosepckoro,
I'.JI. Kapneuenxo, }0.A. ®ununuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETHMYECKHE TOHSITUS U  CUMBOJBL.  ['OMOJOTrHYHBIE
XpPOMOCOMBI, aJUICJIbHBIE TE€HBI, AJIbTCPHATUBHBIC TMPU3HAKA, JTOMHHAHTHBIA H
pPElLECCUBHBIN TMPU3HAK, TOMO3WUIOTa, TETEPO3Ur0oTa, YUCTas JIMHUS, TUOPHUIHI,
reHotur, ¢eHoTun. OCHOBHBIE METOJbI TEHETUKH: THUOPUIOIOTHIYECKUH,
LUATOJOTUYECKUI, MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpauuu:

[Toptpeter:  I'. Mennenb, I'.ne ®pu3, T.Mopran, H.K. Kosb1ios,
H.M. BaBunos, A.H. benozepckuii, [I'./l. Kapneuenko, FO.A. ®unumnyueHko,
H.B. TumodeeB-PecoBckuii.

Ta6m/1u51 U CXCMBI. ((MCTO)IBI TCHCTUKID), «CxeMbI CKpCIIUBAHU.



Jlabopatopnass pabdora  «/lpozodunma kKak OOBEKT TEHETHYECKHUX
VCCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH.

MounorubOpunnoe ckpeuBanue. IlepBpiii 3akoH MeHnmenss — 3aKoH
eAMHO00pa3usi ruOpUI0B nepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs] NPU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHus. [ unores3a 4ucToThl raMer.

AHanuzupyouiee CKpEIlIMBaHUE. [IpomMexyTOUHBIN Xapaxkrep
Hacle0BaHus. Pacuiennenre npru3HakoB IpYU HENOJIHOM JIOMUHUPOBAHUH.

HuruOpuaHoe ckpeunuBanue. Tperuid 3akoH MeHngens —  3aKoH
HE3aBUCUMOIO  HACIENOBAaHHUS  IPU3HAKOB. [Iuronornueckue  OCHOBBI
JUTHOPUIHOTO CKPEIIUBAHUSI.

CuenienHoe HacienoBanue npusHakoB. Pab6otel T. Moprana. CuernsienHoe
HACJICJOBAHUE TI'€HOB, HApYILICHWE CLEIUICHUSA MEXIAy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

I'enetnka nosa. XpoOMOCOMHBIA MEXAHHU3M OIPEACIICHUs IoJIa. AyTOCOMBI
Y TI0JIOBBIE XPOMOCOMBI. ['OMOraMeTHBI U TeTeporaMeTHbIi Io. ['eHernueckas
CTPYKTypa IIOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enotun kaxk wnenocrHas cucrema. llmenWorponnss — MHOXKECTBEHHOE
JIercTBUE TreHa. MHOMKECTBEHHBINM ajuiean3M. B3anmMoaelcTBHE HealIeIbHBIX
reHoB. KommiiementapHocTs. Onuctas. [lomumepus.

['eHeTHUECKMIT KOHTPOJIb Pa3BUTHS PACTEHUM, KMBOTHBIX M YEJOBEKa, a
TaK)Ke (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (YHKLHUI.
['eHeTHYecKre MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO3UH
— MapasuT» M «XO03IMH — MHKpoOMOM». ['eHeTmdeckue acreKTbl KOHTPOJIS U
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JlemoHCcTpanuu:

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuubr u cxemsl: «IlepBbiii U BTOpoit 3akoHBI MeHaens», « TpeTuil 3aKoH

MCH}ICJ’IH», ((AHaJ'H/I?)I/IPYIOH_ICC CKPCIHIMBAHHUC)), «HenomnHoe JAOMHWHHUPOBAHHC),



«CriereHHOe HacleIoBaHWE TPU3HAKOB Y JNpo30duibl», «l'eHeThka Tmoiay,
«Kapuotun uenoseka», «Kapuotun gpozodpuns», «Kapuotunm mnruusy,
«MHOXECTBEHHBIN AIUIEIIU3M», «B3auMOIEHCTBUE TEHOBY.

O6opynoBanue: MOJENh Il JEMOHCTPAIMM 3aKOHOB €IWHOOOpa3us
rUOpUJIOB TIEPBOTO TOKOJICHUSI M pACIIEIJICHUS TPU3HAKOB, MOJAENIb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHHS IPU3HAKOB, MOJECIb I
JIEMOHCTPAllMM CLEIJICHHOTO HACIEIOBAHUS IMPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.

[IpakTnueckass pabora «l3yueHue pe3ynbTaToB  MOHOTHOPHIHOTO
CKpEIIMBaHUS y APO30(PHUIB».

[Ipaktuueckass  pabora  «M3ydeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIUBaHUS y APO30(PHIB».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH.

B3aumogeiicTBue reHoTuna u cpenbl mnpu  (popmMupoBaHUHM (PEHOTHIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. BUabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MoaudukanoHHas U3MEHYUBOCTh. Poiib  cpenbl B (OpMUPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnmoHHbIN
psin  u BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MoauduUKarmoOHHON
M3MEHYUBOCTH.

I'enoTunuyeckas U3MEHYUBOCTb. CaoiicTBa TEHOTUITNYECKON
W3MEHYUBOCTU. BHIBI T'E€HOTUNHWYECKOM HW3MEHYMBOCTU: KOMOWHATHUBHAS,
MYyTaI[MOHHAs.

KomOuHaTHBHAs M3MEHYMBOCTH. MeWo3 M IOJOBOM MPOIIECC — OCHOBA
KOMOMHATUBHOU U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOTO pa3HOOOpa3usl B Mpeiesiax OJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTh. BHIbl MyTalMil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMu. SnepHble U
HUToIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUE W MOJOBble MyTanuu. [IpudnHb

BO3HHUKHOBCHUS MYTaHHﬁ. MYTaFCHBI N HUX BIHWIAHHUC Ha OpPraHu3MEI.



3aKOHOMEPHOCTHM MYTAaLMOHHOIO Ipolecca. 3aKOH TOMOJIOTMYECKHUX pSAJOB B
HacienctBeHHoW u3meHunBocTH (H.W. BaBunoB). BHesnepHas M3MEHUYMBOCTH U
HACJIEICTBEHHOCT.

JleMoHCTpauuu:

[Toptpetsr: I'. ne @pus, B. Moranncen, H.. BaBunos.

Tabmuubr u  cxembl: «Buasl u3MeHuuBOCTHY, «MoauduKalMOHHAS
U3MCHYHUBOCTEY, «KomOnHaTnBHAS U3MCHYHUBOCTEY, «Meiio3y,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00IeBaHus YeloBeKay, « Bumbl myTammii».

ObopynoBaHue: KUBBIE U TepOapHBIE SK3EMIUIAPhl KOMHATHBIX PACTEHUH,
pUCYHKH ((poTorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BHJIaMU U3MEHYHBOCTH.

JIaGoparopHas paboTta «HccnenoBanue 3aKOHOMEPHOCTEN
MOAM(PUKALMOHHON U3MEHYMBOCTU. llocTpoeHue BapualMOHHOrO psAga U
BAPUALIMOHHOU KPUBOW».

[Ipaktuueckass pabora «Mytanmuu y  gapo3odunasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4enoBeka.

Kapuornn yenoexka. MexxayHapoaHas MmporpaMma HCCIEIOBAHUS T'€HOMA
yesoBeka.  Meroasl  M3y4eHUs  TEHETMKM  YeJlIOBEeKa:  I'e€HEaJOTMYeCKUH,
OJIM3HEIIOBBIH, LIMTOTCHETUYECKUI, MOMYJISITUOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONpENIECIICHHE reHOTHUIA!
IIOJTHOTEHOMHOE€ CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YMCIIE C ITOMOIIbIO
[111P-ananu3a. HacieacTBeHHbIe 3a00JIeBaHUs YesiOBEKa. [ €HHbIE U XPOMOCOMHBIE
Oone3HH uyenoBeka. boje3Hn ¢ HACIENCTBEHHOM NPenpacroioKEHHOCTHIO.
3Ha4YeHHE MEIULMHCKONW T€HETHKU B MPEAOTBPALLEHUN U JIEYEHUU T€HETUYECKUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHEeTUYeCKOe KOHCYJbTHpoBaHuEe. CTBOJIOBBIE
KJIeTKH. [OHATHE «T€HEeTHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIIEIOBAHUN B
o0acTu pelakTHPOBAHUS F€HOMa U CTBOJIOBBIX KJIETOK.

I'enetnueckue (axToOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
buznyecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarollen cpeapl. I'eneTnueckas

npeaApacCnoaI0KCHHOCTL YCJIOBEKA K MMAaTOJIOTUSAM.



JlemoHCTpauuu:

Tabnuipl u cxemsl: «Kapuotun 4denoBekay, «MeTobl U3y4eHUs] TEHETUKHU
yesioBeKkay, «l eHeTnyeckue 3a00JIeBaHUs YETOBEKa.

[Ipaktrueckas pabora «CocTaBlI€HHE U aHAIU3 POJIOCIOBHOMN.

Tema 15. Cesreknusi OpraHu3MoB.

JloMeCcTHKAIIMA M CeJIeKIHsl. 3apOKJIECHUE CEJIEKIUU U JOMECTHUKALUU.
Yyenne H.U. BaBunmoBa o IleHTpax TNPOUCXOXKACHWS ¢  MHOT00Opa3us
KYJbTYPHBIX pacTeHuil. Poibp cemekuuy B CO3/IaHMM COPTOB PACTEHUN W TOPOJ
#uBOTHBIX. CopT, mnopoaa, IwmTaMM. 3aKOH TIOMOJIOTHYECKHX PSJIOB B
HaclieacTBeHHoW  m3MeHuuBocTH  H.M. BaBuiosna, €ro 3HadeHue i
CEJICKIIMOHHOM pabOTHI.

Meroabl celneKIMOHHOKW palboThl. MCKyCCTBEHHBI OTOOp: MAacCOBBIM U
WHIMBUAYaJIbHbIN. Otanbl  KOMOMHAaIMOHHOW  cenekuuu.  Mcnbitanue
OPOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TEHOTHUIy C IOMOILBIO OLCHKH
(eHoTuna NOTOMCTBA U OTOOP MO T€HOTHUITY ¢ moMoulsio aHanu3a JJHK.

HckyccTBEeHHBI ~ MyTareHe3 Kak  METOJ|  CEJIEKIIMOHHOW  paboThl.
PanmnanmoHHpli ¥ XUMUYECKUM MyTareHe3 KaKk HCTOYHHUK MYTalHUi y KyJIbTypPHBIX
¢opM opranusmoB. Mcnonp30BaHWE T€HOMHOI'O PEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHRIX JIHK 11 momyyeHus ncxoIHOTO MaTepHraia Jijisi CEJICKIUH.

[Tonyuenue MOJIUTUIONIOB. BuyTtpusugoBas rUOpUIU3ALINSL.
bnuszkopoacTBeHHOe  cKpeliuMBaHue, uiauM  uHOpunuHr.  HepoacrtBenHoe
CKpelIMBaHue, Win ayTOpuauHr. l'erepo3uc u ero mnpuuuHbsl. Mcnosb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rulOpuauzauud. [Ipeogonenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUN PACTCHHUM 1 )KUBOTHBIX.

CoxpaHeHHe U N3y4YEeHHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U
UX JUKAX PpOAWYCH IS CO3JaHUS  HOBBIX COPTOB M THOPUIOB
CEIIBCKOXO3SIICTBEHHBIX KYJBTYP.

JlemoHcTpauuu:

[Toptpersr: H.. Basuios, N.B. Muuypus, I'.JI. Kapnieuenko,
ILIL Jlykpanenko, b.JI. Acraypos, H. bopnoyr, /I.K. bensies.



Tabmumsr u  cxembl:  «lleHTpbl MPOUCXOXKIAEHUS W MHOT00Opas3us
KyJIbTYPHBIX PAacTeHHI», «3aKOH TOMOJOTHMYECKHX pSJIOB B HACIEICTBEHHON
U3MEHUMBOCTH», «Mertonbl  cenekiuny, «OtnanéHHas  THOpUIM3ALUDY,
«MyTtarenes».

JlabopaTtopHasi pabota «/3yueHne cOpTOB KyIbTYPHBIX PACTEHUN W TOPOJ]
JIOMAIIHUX KUBOTHBIX).

JlabopaTopHas pabota «/3ydeHne METO0B CENIEKITNN PACTCHUI.

[IpakTudeckas padora «IIpuBuBKa pacTeHUN.

Okckypeusi «OCHOBHBIE METOABI M JIOCTMIKEHHUS CEJIEKIHMH PAaCTEHUU U
YKUBOTHBIX (Ha CENEKIIMOHHYIO CTaHLMIO, IIJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBI YYaCTOK, B TEIJIMYHOE XO3SHCTBO, B JaOOPATOPUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoy10rus U CHHTETHYECKAasi OHOJIOTHA.

OOBEKTbI, HCIOJIb3yeMble B OHOTEXHOJOTMM, — KIJIETOYHBIE U TKaHEBbIE
KYJIbTYPHI, MHUKPOOPTaHU3MBI, 170:¢ XapaKTEPUCTHKA. TpagumonHas
OMOTEXHOJIOTUS:  XJIeOOMeueHue, TMOIYYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJEnHe. Mukpoounosornyeckuii cuHte3. OOBEKTbl MHUKPOOHOJIOTHYECKHX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT W BUTAMUHOB.

Co3aHre TEXHOJIOTUH U UHCTPYMEHTOB LIEJICHANIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUsI T€HOMOB C LEJBIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIIMX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Knerounas mnxkeHnepusa. MeTonbl KyJbTypbl KJIETOK U TKaHEW PACTCHUM U
#UBOTHBIX. Kpuobanku. Comatuyeckas rTHOpUAM3alUs UM COMATUYECKUU
smOpuorenes. Mcnonb3oBaHue ramionioB B CeJIEKIMKU pacTeHui. MickyccTBeHHOE
OIUIOJOTBOPEHUE. PEKOHCTpYKIMS SAMIEKIETOK W KIOHUPOBAHUE IKUBOTHBIX.
Meron TpaHCnIaHTalWU AAEp KIETOK.

XpoOMOCOMHass M TE€HHas WH)XeHepus. VICKyCCTBEHHBI CUHTE3 IeéHa U
KOHCTpyupoBaHue pekomOuHanTHbIX JIHK. JlocTwkeHus W TMepCHEeKTUBBI
XpPOMOCOMHOW M TE€HHOM HHXEHEpUU. DKOJOTMUECKHE U 3TUYECKUE MpPOOIEMbI

T€HHON MHKECHEPUU.



Meauumnckue ouotexnonoruu. [loctrenomuas mudponas meaununa. [11P-
TUAarHoCTHKa. MeTaOOJOMHBIN aHalIW3, TEHONECHTPUYECKUU aHajdu3 MpOoTeoMa
4eJIOBEKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbi. VCIONb30BaHHE CTBOJIOBBIX
KieTok. TaprerHas Tepanuss paka. 3D-OmoumHkeHepus s pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEJMIMHCKHX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKap@osauHra
JUISL PELIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIUHBI.

CoznaHne BEKTOPHBIX BAaKIUH C LENbI0 OOecrneuyeHus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiIE€HHE MOJIEKYJSPHBIX MEXaHH3MOB
¢bynkunonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauuu:

TaOnups! u cxemsl: «/cnonb30BaHNE MUKPOOPTaHU3MOB B IIPOMBIIIIIEHHOM
IIPOU3BOJACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEpUs».

JlaGoparopHas padota «M3ydeHue 00beKTOB OMOTEXHOJIOTHI.

[TpaxTnueckas padbora «IloydeHrne MOTOUHOKHUCIIBIX TPOTYKTOBY.

OKcKypeust «bHOTEXHOJNOTMS — BaXHEWIAash IPOU3BOJAWTEIbHAS CHJIA

COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

I[lnanupyemble pe3yabTaThl
uzydenus kypca "buosorus’’ (mpoguabublii ypoBenb), 10 kiaace
IIpeaMeTHBIE PE3yNIbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B

10 kmacce mOMKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUKW O MeECTE€ W pOJM OHOJIOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB  TPHUPOABI U  pEUIeHMH NOpoOJieM  palMOHAIBHOrO
MIPUPOOTIOIH30BAHUS, O BKJIAJIC POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIQJICHUE CHUCTEMOW OWOJOTMYECKUX 3HAHUWA, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIONIE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,

OpraHu3M, MeTa6OJ'II/I3M, romMeocrTras, caMoperynriausa, CaMOBOCIIPOU3BEACHUC,



HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounas teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocOMHas TeOpust
HacnencTBeHHocTH T. Moprana), yuenus (H.W. BaBumoBa — o 1eHTpax
MHOrooOpa3usi ¥ TNPOUCXOXKACHUS  KYyJIbTYpPHBIX  pPACTEHUM),  3aKOHBI
(ennHOOOpa3usl MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIJICHUS, YUCTOTHl TaMeT,
HE3aBUCUMOTO  HacnefoBaHusi [. MeHzaens, TrOMOJIOTHUECKHMX  PSIOB B
HAaCJIEICTBCHHOU N3MEHYNBOCTH H.. BaBuiosa), MIPUHIIUIIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAaMU HAyYHOTO IO3HAHUS, UCIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX KUBBIX OOBEKTOB (OMHCAaHUE, H3MEpPEHUE,
HaO0JII0ICHUE, SKCIICPUMEHT);

YMEHHE BBIICNISTh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT
U DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacCTEHUH, J)KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpPraHOB pACTCHHM, JKUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIONIUX B OpPraHu3Max pacTEHUH, )KMBOTHBIX U YEJIOBEKa, OMOJOTUYECKUX
IIPOLIECCOB: 0OMEHa BeHIecTB (MeTaboian3M), NPEBPALLEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO | reTepOTPO(PHOro TUIIOB MUTAHUS, POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, MEW03a, TaMeTOTeHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUSI,  WUHIUBUIAYAIIBHOTO  pa3BUTUs  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE yCTaHABJIMBaTh B3aMMOCBSI3M MEX]Y OPraHOMJAMHU KIETKH U UX
GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHeW M UX QYHKUUSIMU, MEXKIY
OpraHamMM M CHUCTEMaMH OPraHOB Yy pAaCTEHHWH, KMBOTHBIX M YEJIOBEKA M HX
GYHKIUSAMM, MEXIYy CUCTEMaMH OpPraHOB M HMX (DYHKUUSIMHU, MEXAY >Taramu
oOMEHa BEIIECTB, ATaraMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKJIOB OPTAHU3MOB,
dTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTHIOM W (EHOTHINOM, (DEHOTHUIIOM H
dhaxTopamMu cpebl OOUTaHUS;

YMEHHE BBISBIISITH OTJIMYUTENbHBIE MPU3HAKU KUBBIX CHUCTEM, B TOM UHUCIIE

paCTEHU, )KUBOTHBIX U YEJIOBEKA;



YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIS JOKa3aTeIhCTBA POJCTBA OPraHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHHE pemaTh OWOJOTHYECKHWE  3aJadyd, BBIIBIATH  ITPUYUHHO-
CJIEJICTBEHHBIE CBSI3M MEX]y HCCIEAyeMbIMU OMOJIOTUYECKUMH TMpoIleccaMu |
SIBJICHUSIMH, JI€JIaTh BBIBO/IBI U TPOTHO3bl HA OCHOBAaHUM MOJYYEHHBIX
pE3yNbTATOB;

yYMEHHUE BBIMOJHATh J1a0OpaTOpHbIE U MpPaKTUYECKUE padOThI, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIIBUTATh THIOTE3bI, TPOBEPATh HUX OKCICPUMEHTATHLHBIMHU
cpencrBamu, GOpMYIHpPYs I1€Jb MCCIEIOBAaHUS, aHATU3UPOBATH IOJTYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE y4acTBOBATh B y4EOHO-HCCIIEOBATENIBCKON paboTe MO OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  IOJYYCHHBIC  pe3yJbTaThl HAa  yYEHHUYECKHX
KOH(pEPEHITUSIX;

YMEHUE OIICHUBATh ATHUYCCKHE ACMEKThl COBPEMEHHBIX HCCIICIOBAHUHA B
obmactu  OWONOTMM M MEIUIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOIOTBOPEHHE, HAMpPABIEHHOE M3MEHEHHWE T€HOMa M CO3JIJaHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BHIOOP Oymyiiel mpodeccruoHaIbHOM
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBIINIJICHHOCTH, YTAyOJsATh TO3HABATEILHBIN
WHTEpEC, HAMPABJICHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH podeccun u
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
po(eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

JIM9HOCTHBIE PEe3yIbTaThl OCBOCHUS TPOTPAMMBI TI0 OUOJIOTHH JOCTUTAIOTCS
B CIAWHCTBE YYCOHOW M BOCIHTATEIBHON JEATCILHOCTH B COOTBETCTBHH  C
TPaJAUIIMOHHBIMU POCCUHUCKUMH COITMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JTYXOBHO-

HPaBCTBCHHBLIMH LICHHOCTAMHU, IIPUHATBIMU B O6H_ICCTBC ImpaBUJIaMHW W HOpMaMH



MOBEICHUSI M CHOCOOCTBYIOT MpOIECCaM CaMOIMO3HAHHs, CAaMOBOCIHMTAaHUS U
CaMOpAa3BUTHUSA, PA3BUTHS BHYTPEHHEH NO3UMUMU JIMYHOCTH, MATPUOTH3MA H
YBOXEHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TPY/Ja U CTAPLIEMY ITIOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHs, OEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJAuLIMsAM MHOIOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKpY KaloIleH cpere.

120.8.3. JIuuHOCTHBIE =~ pe3yNbTaTbl  OCBOCHHMS  y4yeOHOro  mpeaMmeTa
«buonorus» MOMKHBI OTpakaTb TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIUXCs
PYKOBOJICTBOBAThCS  C(OOPMHUPOBAHHON BHYTPEHHEW TMO3HUIMEH  JUIHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAl[Mi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIA,
COOTBETCTBYIOIIMX  TPAJAULMOHHBIM  IIEHHOCTSIM  POCCHICKOro  0OIlecTBa,
pacMpeHne )KU3HEHHOTO ONBbITA U OIBITA IEATEIBHOCTH B MPOLECCE pealln3alun
OCHOBHBIX HalPaBJICHUH BOCIIUTATEIbHON EATEIBHOCTH, B TOM YUCIIE B YACTU:

1) rpakIaHCKOTO BOCITUTAHUSL:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3ULMK 00YyYaIOIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOrO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX NpaB U OO0S3aHHOCTEH, YBaXKEHUE
3aKOHA M MPABONOPSIKA;

TFOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIBHOCTH NPU CO3JAHHUH
y4€OHBIX MPOEKTOB, PELICHWN y4e€OHBIX M MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNSITh COOCTBEHHYIO TO3UIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JEHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJEH C pa3HbIMU YOEKACHUSAMHU, KYJIbTYPHBIMU LIGHHOCTAMHU U
COLIMAJIBHBIM OJIOKEHUEM;

TFOTOBHOCTh K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOIO BBIITOJIHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 337a4, YBAKUTEIbHOIO
OTHOIIIEHUSI K MHEHHMIO ONIMOHEHTOB IMpPH OOCYXJEHHWU CIIOPHBIX BOIPOCOB

OMOJIOTUYECKOTO COACPKAHUS;



FOTOBHOCTbh K TYMaHUTAPHOW W BOJIOHTEPCKOM ESATEIBHOCTH;

2) IaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMHPOBAHHOCTh pPOCCUICKON rpakIaHCKOU UIECHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
PonuHou, ropmoctu 3a CBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIEHWE K TMPUPOJHOMY HACIEAUI0 W MaMATHUKAM
NPUPOIBI, OOCTHXKEHUAM Poccun B Hayke, HMCKYCCTBE, CIIOPTE, TEXHOJOTHUAX,
TPYyAe;

CIIOCOOHOCTh OIICHMBAaTh BKJIAJ, POCCHUUCKUX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs OWUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIYXEHHUI0 W 3ammTte OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 CYy/b0Y;

3) AYXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUSI:

OCO3HaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHWBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEMHON KU3HU B COOTBETCTBUU C
TpaauusiMu HaponoB Poccuu;

4) 3CTETHYECKOI0 BOCIIUTAHUS:

ACTETUYECKOE OTHONIIEHHWE K MHpPY, BKJIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE SYMOLIUOHAIBHOTO BO3JIEVCTBUS KUBOW IPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BUIAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pu3HUecKOro BOCIUTAHU:



MOHUMAaHWE W peanu3anus 3I0poBOro W 0Oe3omacHOro obpasza KU3HH
(3m0poBOE  TUTaHWE, COOJIFOJIEHHME TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO ¥ KOMIIETCHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAaHUE WEHHOCTH TPAaBWJI HMHAUBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HaHMWE TMOCJIEICTBUN U HEMPUSITHUS BPEAHBIX MPUBBIUEK (YMoTpeOieHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TpyIOBOTO BOCITUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTEePCTBa, TPYIAOJI00HE;

TOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKOM W COLHAIBHOMN
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K paziuyHbIM cpepam npodhecCuoHaNbHOU EATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud | peau30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 9KOJIOTUYECKOTO BOCIIUTAHHUS:

HKOJIOTMYECKU LieJIeco00pa3HOoe OTHOIIEHHE K MPUPOAE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHUS;

MOBBIIIIEHUE YPOBHS DKOJIOTHYECKOW KYJIbTYphl: TPUOOPETEHHE OMbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOUIEH CPEeIbl;

OCO3HAHHWE TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX MPOoOIeM M MyTel Hux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpPUOOpEeTaeMble MPU H3YyYEHUU OHUOJIOTUU
3HaHWST W YMEHUS TPU PEHICHHH TNPOOJIeM, CBA3AaHHBIX C palMOHATHHBIM

IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHS B MPUPOJIE,



HaIlpaBJIEHHBbIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPAaHY BHJIOB,
aKOCcUCTEM, Orochepsr);

aKTUBHOE HENpUATHE JIEUCTBUM, MPHUHOCALIMX BpEl  OKpYXaroueu
NPUPOAHON Cpele, YMEHHE IPOrHO3MPOBAaTh HEOJArONpUATHBIE SKOJIOTUYECKUE
HOCJIEACTBUS IPEATNIPUHUMAEMBIX IEHCTBUH U PEAOTBPAILATh UX;

HQJIAYUE  PA3BUTOrO  3KOJOTHYECKOIO  MBIIUICHUS,  HKOJIOTUYECKOU
KyJbTYpbl, ONBITA JEATEIBHOCTH SKOJOTMYECKOW HAIpPaBICHHOCTH, YMEHHS
PYKOBOJCTBOBATbCSI UMU B [O3HABATEIbHOW, KOMMYHUKATUBHON M COLIMAJILHOM
IIPaKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUYECKOUN AESITEIBHOCTU 3KOJIOTUYECKON
HaIlPaBJIEHHOCTH;

8) LIeHHOCTH HayYHOTO TTO3HAHHS:

c()OPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOM MPaKkTUKW, OCHOBAHHOI'O Ha JUAJOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SA3BIKOBOM M YUTATENIbCKON KYyJIbTYpbl KaK CpEICTBA
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHUMaHuEe crneuupUKd OHOJOTMM KaK HayKH, OCO3HaHUs €€ poJiHu B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
OpeJCTaBiICHUs OO0 OKpPYXKaloIlIeM MHUpPE KaK O €IMHCTBE MPUPOJIbI, YEIIOBEKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PpEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTU OHOJIOTHUU ISl COBPEMEHHOM IMBUIIU3ALINHN:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBI  Pa3BUTHS
YeJI0BEUECTBA, MMOMCKA MyTEe BBIXOAA U3 III00aJIbHBIX SKOJOTHYECKUX MPOOJIEM U
o0ecrieyeHrss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHUIO,  palMOHAJIbLHOMY
UCIIOJIb30BAaHUIO TMPHUPOJHBIX PECYpcoB U (HOPMHUPOBAHHMIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJIOTMYECKHX 3HAaHUW B UEISIX

MOBBIIIEHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TIpPaMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBLHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoil
U U3YYCHUH OUOJIOTHH;

NOHMMAaHHUE CYLIHOCTH METOJOB ITO3HAHMSI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4aeMble 3HAHUS [UIs aHalu3a |
OOBSICHEHMSI SIBJICHUI OKPYXAlOIIEero MUpa M MPOUCXOJSAIMIUX B HEM HM3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LEJIbIO MTOJTYyYEHHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIB30BATh OMOJIOTMYECKUE 3HAHUS IS
peleHust Ipo6sieM B peaabHbIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHHME LIEHHOCTH HAyYHOWU IEATEIIBHOCTH, TOTOBHOCTH OCYILIECTBIISITH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCT NHANBUAYAIBHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEPhIBHOMY  O0pa3oBaHUIO H
caMO00pa30BaHUIO, K AaKTHUBHOMY IIOJIyYEHHIO HOBBIX 3HaHWM Mo Ouosioruu B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMU.

B mporecce IOCTHKEHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHS OOYYarOIIMMUCS
IpPOrpaMMBbl CPEIHEro OOIIero 00pa30BaHUs Yy OOYyYaIOIIUXCS COBEPLICHCTBYETCS
AMOIIMOHAIIbHBII UHTEIJIEKT, TPEANOIaralonii copMupOBaHHOCTD:

CaMOCO3HaHUs, BKJIFOYAIOLLIETO CIOCOOHOCTD IIOHUMATh CBOE
HMOLIMOHAIBHOE COCTOSIHME, BUJETh HANpaBICHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B CE0€;

CaMOpPETYJIMPOBaHUs, BKIIOYAIOLIEI0 CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEJEHHME, CIHOCOOHOCTh aJalTUpPOBAThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIFOYAIOIEH CTPEMIICHUE K JOCTUKEHHUIO LIEIU U
yCIexy, ONTUMHU3M, WHHLIMATUBHOCTb, YMEHHUE JEHWCTBOBATh, MCXOAS W3 CBOMX
BO3MOKHOCTEM;

SMIATHM,  BKJIIOYAIOMIEH  CIOCOOHOCTh  TMOHHMMATh  SMOIMOHAIBHOE
COCTOSIHUE [JIPYyTUX, YYUTBIBATb €r0 IPH OCYLIECTBICHUHM KOMMYHHUKAIIUH,
CHOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHMUIO;

COIIMAJIBbHBIX HAaBBIKOB, BKJIIOYAIOIIMUX CIIOCOOHOCTH BBICTPAaNBAaTb



OTHOILIEHUSI C JPYTMMH JIIOJAbMH, 3a00TUTHCS, MPOSBIATh UHTEPEC U pa3peliaTh
KOHGIUKTBL. MeTanpeaMeTHbIe pe3yibTaThl OCBOEHUS Yy4eOHOro IMpeamMera
«buonorusi»  BKIIOYAIOT: 3HAuUMMble JJii  (OPMHUPOBAHUS  MHUPOBO33PEHUS
OOYJarOIINXCS MEKIUCITUTIIMHAPHBIE (MEXIIPEIMETHBIC) 00IIeHAYIHbIE TIOHSTHS,
OTpaXkarolllue IEeJIOCTHOCTh HAay4YHOW KapTUHBI MHpa M CHEHUPUKY METOJ0B
MO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHs, SIBJICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TeOopUsl, HCCIEAOBaHHME, HAONIOJCHHE, W3MEPEHHE, HKCIEPUMEHT U JIpyTue);
YHUBEpCalbHbIE Yy4YeOHbIE JEUCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHBHBIE,
PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
IPaMOTHOCTH M COLUMAJIbHOM KOMIETEHIMH OOYyYarolIMUXCs; CHOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHbIE MEXAUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHUBEpCAJbHblE ydeOHblE JCHCTBUS B
IIO3HABATEJIbHOM M COLUAIIBHOMN MPAKTHKE.

MeTtanpeaMeTHbie pe3yJibTaThl OCBOCHHUSI NPOrpaMMbl CpeJAHEro oo0Imero
00pa3oBaHMs J0JKHbI OTPAKATH:

OBinageHue  yHMBepPCAJIbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
NEeHCTBUAMM:

1) 0a30BbIC TOTHYECKUE ICHCTBUS:

CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh M aKTyaJM3HpOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh NPU OCBOEHUMU 3HAHMA MPUEMBI JIOTMYECKOIO MBIIUICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TMOHATUM (BBIAEIATh UX XapaKTEepHbIC NMPHU3HAKHU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSITHUSMM);

ONpEeNeNATh 1EIN MACSITEIbHOCTH, 3aJlaBasi MapaMeTpbl M KPUTEPUU HUX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCII0JI30BaTh OMOJIOTMUECKUE TOHATHS JUisl 00bsACHEHUsI (DaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTHL JIOTHYCCKHC PACCYKIACHUA (I/IH)IyKTI/IBHBIG, ACAYKTHUBHBIC, 110



aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHS,

OPUMEHATH  CXEMHO-MOJEIBHBIE  CpeAcTBAa Uil IIPEICTABIICHHUS
CYILLECTBEHHBIX CBSI3€il M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TAaK)K€  NPOTUBOPEUMH  Pa3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PELICHUS MPOOJEMBI ¢ YYETOM aHAIM3a UMEIOLIUXCS
MaTepUAJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B  JI€ATEIbHOCTb, OLIEHUBaTh COOTBETCTBHE
PE3YIBTATOB LIEJISIM, OLIEHUBATH PUCKU MOCIEACTBAN EATENBHOCTH;

KOOPAMHUPOBATb M  BBIIOJHATH pabOTy B  YCIOBHUSX pEANbHOIO,
BUPTYAJIbHOIO ¥ KOMOMHUPOBAHHOT'O B3aWMOJEICTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX IPO0JIeM;

2) 6a30BbIC UCCIICIOBATEIILCKUE JICHCTBUSL:

BIIQJICTh  HAaBbIKAMU  y4€OHO-HCCIIEJOBATENIbCKOM M MPOEKTHOM
JeSTEIbHOCTH, HAaBbIKaMU pa3pelieHus Npo0ieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PEIIECHUs MPAKTUYECKUX 3a1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBbIE BHJBI JEATEIBHOCTH I10 TOJYYEHHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalMH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYUYHBIA TUIl MBILJIEHUS, BIaJAETh HAYYHONH TEPMUHOJIOTUEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh U (OPMYIHpPOBaTH COOCTBEHHBIC 3aJladyd B 00pa30BaATEIBHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJIATh NPUYUHHO-CIIEJCTBEHHBIE CBA3M W aKTyaJU3HpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HAaXOAUTh APTyMEHTHI IS JI0KA3aTEelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBAaTh IMOJYYEHHbIE B XOAE PEIICHHs 3aladd pe3yibTaThl,

KPUTHYCCKH OLCHUBATL UX JOCTOBCPHOCTL, IIPOTHO3UPOBATH U3MCHCHHUEC B HOBLIX



YCIOBUSIX;
JaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;
OCYIIECTBJISATh II€JICHANPABICHHBIN MOMCK MEPEHOca CPEJCTB M CIOCOO0B

JEHUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh MEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTH
KU3ZHEIEITEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpeJjlaratb OPUTMHAIbHBIC MOAXOAbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PEIICHMS;

3) pabota ¢ uHbopMaIUei:

OPUEHTHPOBATbCS B PA3IUYHbIX HCTOYHUKAX HHPoOpManmuu (TEeKcTe
y4e0OHOTr0 MOCco0usl, HAYIHO-TIOMYJISIPHOM IMTEpaType, OMOJOTHUECKHUX CIOBAPsIX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaJIM3UPOBATh
MHGOPMAILMIO Pa3IMYHbIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLIEHUBATh
e€ IOCTOBEPHOCTh M HEMIPOTUBOPEUNBOCTH;

(opMyIUpOBATH 3aMpPOChl U MPUMEHSTHh Pa3IUYHbIE METObI IIPH MOUCKE U
otbope Ouosorndeckoi MHMOpMaIMKU, HEOOXOAUMOM JJIsi BBIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KyJIbTYypy aKTUBHOTO MCIOJIb30BaHHUS PA3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTHUMAIBHYIO  (OpMYy  MPEICTaBICHHS
ononornyeckor uHpopmaiu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIUILIbI, PUCYHKH
U ApyTroe);

WCIIONIb30BaTh HAYyYHBI S3BIK B KadyecTBE CpeACTBA Mpu paboTe ¢
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (U3NYECKUe W
MaTeMaTHUYeCKUe 3HAKH U CUMBOJBI, (OpMyIibl, a00peBUaTypy, HOMEHKIATYpY,
UCTIONB30BaTh W TPeoOpazoBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPE/ICTBA
HaTJIsAHOCTH;

BJIaaCTh HaBBIKaMU paciio3HaBaHUA 151 341U ThI I/IH(l)OpMaI_II/II/I,



uHGOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBJaeHne yHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) oGmienue:

OCYIIECTBISATh KOMMYHHKAITMM BO BceX cdepax KW3HH, AaKTUBHO
y4acTBOBaTh B JUAJIOrE WIM JUCKYCCHUM IO CYIIECTBY OOCYXIaeMOl TeMbl
(yMeHue 3a/1aBaTh BOMPOCHI, BHICKA3bIBaTh CY>KJIEHUS OTHOCUTEIHHO BBIMOTHEHUS
npejiaraeMou 3aj1auu, yUuThIBaTh UHTEPECHI U COTIACOBAHHOCTD MO3UIUNA JIPYTUX
YYaCTHUKOB JAHAJIOra WK JUCKYCCHUH);

pacmo3HaBaTh HEBEPOAIBHBIC CPEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMATIBLHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYyallUi,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh Pa3JIMUYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJCHCTBUS, MIOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO W JIOTMYHO M3Jaratb CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHUEM
A3bIKOBBIX CPEJICTB;

2) COBMECTHAS JICATEIbHOCTD:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHANBUYaTbHON
paboThI U pelIeHUU OUOJIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIINOBBIX (DOPM B3aUMOJICUCTBUS MPHU PEIICHUN YUeOHOM 3a7a4H;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JCUCTBUN C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro 4jeHa KOJUIEKTHBA,;

MpPUHUMAThL 1E€JIM COBMECTHOM  JIESITEILHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUS 10 €€ IOCTHUKEHUIO: COCTABIISITH IUUIAH JCHCTBUH,
pacnpenensiaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboTHI;

OIIEHMBAaTh KA4eCTBO CBOEr0 BKJIaJa M KaXXJIOr0 Y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJAEH C TMO3WUIHUH HOBU3HBI,

OPUTHHAJIbHOCTH, HpaKTI/IIIeCKOP'I 3HAaYUMOCTH,



OCYLIECTBJIATh IMO3UTHUBHOE CTPATETMYECKOE IIOBEJACHHE B PA3THYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.
OBi1aieHHe YHMBEPCAJIbHBIMH PeryISTHBHBIMH ACHCTBUAMMU:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS U1 BBIBICHHUA HOpoOJieM M HUX
pElICHUs] B )KM3HEHHBIX U YUEOHBIX CUTYyaIUsIX;

BBIOMpATh Ha OCHOBE OWOJIOTMYECKUX 3HAHUW IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JCHCTBHUAX M IOCTYIIKAX IO OTHOLICHUIO K JKMBOW IPUPOIE,
CBOEMY 3/I0POBBIO U 3[I0POBBIO OKPYKAIOLIUX;

CaMOCTOSTENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO J€ATEIbHOCTh, BBISBIATDH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIPHO ~ COCTaBJIAITh IJIaH pELIEHUs MNpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHUIH;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMKH y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUMH;

JIeaTh OCO3HAHHBIN BBIOOP, ApTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHMUE;

OLICHHBATb IPUOOPETEHHBIN OMBIT;

CrocoO0CTBOBAaTh (DOPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOW SPYIULMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KyJbTYPHBIN YPOBEHB;

2) CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJIETh HaBBIKAMU  TIO3HABAaTEJIbHOW  pedIeKCMHM KaK  OCO3HAHUS
COBEPIIAEMBIX JEUCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PELLIEHUS;

OLCHMBATb PUCKHU N CBOCBPEMCHHO IIPUHUMATDL PCHICHUA 110 MX CHHUKCHUIO,



MPUHUMATh MOTHUBBI M apTyMEHTHl JPYTUX TPH aHAIW3€ pPE3yJIbTaTOB
NEeSATEeTLHOCTH;

3) npuHATHS ce0s U IPYTHUX:

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHAMATh MOTHBBI M apTyMEHTHI JPYTUX IPH aHAJIHU3Ee pPEe3yIbTaTOB
JeSITEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONMIHOKY;

pa3BUBATH CITOCOOHOCTH TOHMMATh MUDP C IIO3UIHHN APYIroro 4CJI0BCKaA.

[IpenmeTHBICE  pe3yNbTaThl  OCBOCHUSA  COJAEpXaHUS  y4eOHOro  mpeameTa
«buomorusiy Ha yrayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCICUYCHHE
npoduibHOoro  oOydeHust  oOydwaromuxcss  Ouonormr. OHM — BKIJIIOYAIOT:

cnenuuyeckue sl OMOJIOTMH HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 1O
OCBOEHUIO, UHTEPIIPETALUU U MPeoOpa30BaHUIO 3HAHUN, BUIbI JAESTEIBHOCTH 10
NOJIyYEHHUIO HOBBIX 3HAHUI U UX MPUMEHEHHUIO B PA3JIMUHBbIX YUEOHBIX, a TAKKE B

pCalIbHbIX JKU3HCHHBIX CUTyallUuAX.

TemaTnveckoe IAHUPOBAHME Y4eOHOT0 MaTepuaJia.
PacnpenesieHue 4acoB mo pasaesam.

(1024aca, 3 4. B Henenmo, 3 yaca B pe3epne)

Ne Tema Ko | Kontpo | IIpak | Jla6 | I[Ipoek | nekmponnut Dopma
n/n J- | JbHbIE | THYeC | opaT ThI e yueono- peanuzauuu
BO | pa0doThl | KHe | OpH MemoouuecKku paboueil
yac padoTt | ble e mamepuanvl | RPOZPAMMBbL
0B bl pado 6ocnumanus
ThI
1. | TEMA 1. BUOJIOTUA | 3
KAK HAYKA yac
a
2-4 K.p.Nel | IIp. | JLP. Ponb | DneKTpOHHBIN | YMmeHus
5 Nel | Ne1- | opranm | yueOHUK YAUTHIBATE
Ip.. |3 YECKUX BEVICTICHHBIC
2. XuBas cucrema p OPHEHTHPBI
Ne2, Mmoseky | Kommakr - | meticreua B
IB JUCK HOBOM  y4eOHOM
3.BOJIOTUA knemxr | 2 someix | BUOJIOTUS, | varcprre o
KIIETKa COTPYHUMECTBE €
4. XUMHUYECKOE 13 X Wnrepaktisi | 3,00
CTPOEHUE KJIETKH biit ypok PO | ommpommpoars




JICHCTBUS
TapTHEPA,;
‘Ymenne
HCIIOJIB30BaTh
pedn Bi e
peryssim
CBOCTO JICHCTBHS,
IlenoctHoe
BOCTIPHSITHE
OKPYKAIOIIIETO
MUpa, HaYaIbHOE
TIpEZICTaBIICHE
00 HCTOpUH
pasBUTHA
MaTEMaTHYECKOIO
3HAHM, pom
MaTEMaTUKH B
CHCTEME 3HAHHH.

CTPOEHME U
OVYHKINWHU KJIIETKHA

S5ya
COB

JLP.
No4-

DNEeKTPOHHBIN
y4eOHUK

Kommnakrt -
JIFCK
BUOJIOI'NY
ECKAZ

IIKOJIa.

HNHTtepakTuBH
b1l ypok POIII

Bxirouenue
B YpOK
UTPOBBIX
poueayp
TUIs
NoJ/IepKaHU
s MOTHBAIUU
00ydJaronmxc
s K
MOJIyYEHUIO
3HaHUUI
[IpumeHeHne
rPYIIIOBOI
paboTel WU
paboTHI B
napax,
KOTOpbIE
y4ar
oOyuaroiuxc
S
KOMaHJTHOH D
abote u
B3aNMMOJEHCT
BUIO c
JIPYTHMH
oOy4aromum
ucst

OBMEH BEHIECTB u
[TPEBPAIIEHUE
SHEPrUn

54a
COB

K.P.

Ne2

IIp.pa
0.Ne
4,5

DIEeKTPOHHBIN
yu4eOHUK

Kommakrt -
JIUCK
HauvanpHas
IIKOJIA.

WHTepakTnBH

Bxrouenue

B YPOK
HUTPOBBIX
1101 (14%0)
TS
no//iepKaHu
s MOTHBAaIUA
oOyuaromuxc
s K
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bIi ypok POII

MOJIyYEHUIO
3HAaHUHU
[Ipumenenue
IPYIIIOBON
paboThl WU
paboThI B
napax,
KOTOpBIC
yuar
oOyJaromuxc
s

KOMaHIHOH P
abore u
B3aUMOJICUCT
BUIO c
JIPYTHMHA
oOy4aromum
ucst

Hacnencreennas
uHbOpMaHs U

pcalin3anusa e€ B KJIEeTKE

14
qac
OB

DNEeKTPOHHBIN
YIeOHUK

Kommakr -
JIUCK
BUOJIOT'UA
HNuTepakTuBH
bt ypok POIII

OBnanenue
HAYaJILHBIMHA
HaBBIKAMHU
ajanTanyu B
JIUHAMHYHO
M3MEHSIOIIE
MCsI MHpPE Ha
OCHOBE
MeTozda
pedICKCUBHO
51
CaMOOpraHu3
aluu;
YMmenue
BIIAJETh
JHAJIOTHYECK
oii  opmoii
KOMMYHHUKAII
15070

YMenue
HCIIOJIb30BAT
b peub M
perynsiuu
CBOECTO
JIEUCTBHS.

YKM3HEHHBIU [[UKJT

KIIETKHU

K.P.Ne4

IIp.pa
0.Ne6-

JIa0.
pab

7.8.9

Cooco
OBl
pa3MHO
KEHUS
paznu4
HBIX
OpraHu
3MOB

ONEKTPOHHBIN
yaeOHHK

Kommakrt -
JIUCK
OTKPBITAA
BUOJIOI'UA.

TIpunstue
COLMAITBHON PO
YUCHIKA,
OCO3HAHKE
JINYHOCTHOT'O
CMBICIIA YIEHUS 1
HHTEpec K
W3YYEHUIO
MAaTeMaTHKY;
PasButne
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HNHTEpaKkTHUBH | CaMOCTOATENLHOC
blif ypok PDIII | ™ M Jwrnoi
OTBETCTBECHHOCTHU
3a CBOU
TOCTYIIKH,
CIOCOOHOCTh K
pedirexcrBHON
CaMOOLICHKE
COOCTBEHHBIX
JCUCTBUU u
BOJICBast
CaMOPETYJIALMA;
9. | CTPOEHUE 1 20 [Ip.pa
®YHKLMU 0.Ne
OPI'AHM3MOB 10-14
10. | Pa3amHOXEHHUE U 6 JIa6. | dakTo
pasButTue pao. pBL,
NelO, | Bnmsro
11 | mue Ha
U3MEHY
HUBOCTb
opraHu
3MOB
11 | I'eneTuka 2
12. | BAKOHOMEPHOCTHU | 11 IIp.pa | Jla6. | Hacnen | DnekTpoHHBIN | YMeHus
HACJIEACTBEHHOC 06.Ne | pal. | cTBeHH | yueOHUK YAHUTHIBATh
TU 16 Ne BIC BPUACTICHHbIC
12,1 | 6one3n | Kommakr - ZEI;ISHI;HHEH B
3 u JIUCK HOBOM  y4eOHOM
yenoBe | KUPWUJIJI U | marepuarne B
ka | ME®OIUN COTPYIIecTRe ¢
[IpesenTanuu %’,qu}me’
YPOKOB KOHTPOJIMPOBATH
«HauanpHas IeiicTBHs
IIKOJIaY napTHEpa;
HNHTtepakTuBH
b1l ypok POIII
13 | UIBMEHUYUBOCTb 3 DJEeKTPOHHBINA | YMeHus
y4eOHUK YAHTBIBATD
BBIJICJICHHBIC
Kommakr - ZE;I;H;HHEH B
ITUCK HOBOM  y4eOHOM
OTKPBITAS | marepuane B
BUOJIOT U, | COTPyAHHHCECTEE €
yauTereM;
Ymenve
HNuTepakTiBH KOHTPOIHPOBATS
b1l ypok POUI | neficreusa
MapTHEPA,;
Ymenve
HCIIOJIb30BAaTh
peYb panj e
PperyIsImu

CBOETO JICHCTBHS,




IlenoctHoe
BOCTIPUSITHE
OKPY KAFOIIIeTO
MHpa, HadaibHOEe
TIpE/ICTaBJICHIC
00 HCTOpUN
pasBUTHA
MaTeMaTHIeCKOro
3HAHUS, pom
MaTeMaTuKd B
CUCTEME 3HAHUI.

14

I'EHETHKA
YEJIOBEKA

15

CEJIEKLIUS

w

16

BUOTEXHOJIOI'Us

Hroro:

102

16

13

ONEKTPOHHBIN
y4eOHUK

Kommakrt -
IIACK

OHoJIoruYecKa
P IIKOJIA.

HNHTtepakTuBH
b1l ypok POIII

Bxutouenue
B YPOK
UTPOBBIX
npouenyp
JUTS
NoJJIepKaHu
s MOTUBAIUU
o0yuarouxc
s K
MOJIyYEHUIO
3HAHUI
IIpumenenne
IPYIIIOBOR
paboThl WK
paboTsl B
napax,
KOTOpbIE
y4ar
00yJaronmxc
s
KOMaHJTHOH D
abote u
B3aUMO/JICUCT
BUIO c
JIPYTUMU
oOy4aromum
ucst
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KanennapHo-temaTuueckuii IJ1aH
KYPCA «OBIIIAS BUOJIOT'US» - TPOPUJIBHBIN YPOBEHD - 10 KJIACC
BCEI'O-1024acoB, PE3EPB — 3 uacos, 3 YACA B HEJEJIIO

Ne
dakTHYeCKHE
YPORA Ny ypoka Kosmue[llnanupy)
AAaThI
B Tema ypoka A/3 CTBO | eMble
NpOBeJeHUs
4yeTBepTH Ne § 4aCo0B | CPOKH
YPOKOB
Tuemeepmo 24 uacoes
1. buojaorus kak Hayka -3 uaca
1 1 Buonorus kak Hayka Ctp.4-6 1
2 IIp.p. Nel «Ananu3 uHGOpPMAIHKM O HOBEHUIITHX Oruer 1o 1
2 |moctmxeHusx ouonorur B CMIN»
pabote
3 OcHoBHbIE CBOMCTBA XKUBOr0. CUCTEMHAs 1
3 Ctp.6-7
OpraHu3aIus KU3HU
Tema 2 )KUBASI CUCTEMA (54acoB)
4 4  |CBOMCTBA KUBBIX CHUCTEM. 1,c.9-12 1
5  |YpOBHM OpraHu3aluy )KUBBIX CUCTEM: 1,c.12-16 1
6 6 |OCHOBHbBIE IPU3HAKHU )KUBOTO
7 Hayku, m3ydaronye >KMBbIE CUCTEMbI Ha Pa3HBIX
7
YPOBHSIX OpTaHU3AIIH.
8 . 1
8 JIad.padora Ne 1 «YcTpoHCTBO CBETOBBIX 1. oT4er
MHUKPOCKOTIOB ¥ TEXHUKAa MUKPOCKOTIMPOBAHUSI» ’
TEMA 3 buoJsorus kjierku (2 yaca)
9 Krnerka — cTpyKTypHO-(YHKIIMOHATIbHAS €AMHUTIA
9  pkuBoro. Mctopust oTkpbITHA KIeTkH. Kinerounas
Teopust
10 MeTobl MOJIEKYJIIPHOM M KJIETOYHOIH OHMOJIOTHH:
MUKpPOCKOIHUSL, Xpomatorpadus, 31eKTpodopes,
10 jMeTox MedeHBIX aTOMOB, U dhepeHIInalIbHOe
[EHTPUPYTUPOBAHNE, KYITHTHBUPOBAHHUE KIIETOK.
DIEeKTPOHHAsT MUKPOCKOITHUS
TEMA 4 XUMHNYECKOE CTPOEHHUE KJIETKH -13uacoB
1 1 OCo0eHHOCTH XUMUYECKOTO COCTaBa KIETKH. 5 1
Heopranunueckue BemecTsa.
12 12 dusnueckue 1 XMMUYEeCKHEe CBOUCTBA BOJbBI 1 1
13 13 MuHepanbHBIE COJIM M X POJIb B KIIETKE 2 1
14 14 VYTaeBosl. 5 1
15 15 JInmm el 6 1
16 16 buononumeps!. benku. 3 1
17 17 Buonornyeckue pyHkInuN OEIKOB. 4 1
18 18 buonoruueckue pyHKIMM OEIKOB. 4 1
19 19 Hyxnennossie kucnotsel. ATO. 7 1




20 o0 plad. padora Ne2 «ObHapyxeHre OUOIoNIUMEPOB 1-4 1
B OMOJIOTHYECKUX 00BEKTax»
21 51 p1a0. padora Ne3 «KaranuTHueckas aKTHBHOCTD 4-7 1
(hEpPMEHTOB B )KHBBIX TKAHIX)
22 22 MoJteKysbl ¥ KIETKH (CeMUHap) 1-7 1
»3 ’3 KonTpoabHas padora Nel o temMe «Monekybl 1.7 1
1 KJICTKM» AHaJIu3 KOHTPOJIBHOU paboThl Ne |
TEMA 5. CTPOEHHE H ®YHKIIHH K/IIETKH — 5 uacos
Y Y Buonornueckue memOpansl. OyHKITUH 8 1
MJ1a3MOJIEMMBI.
Hroro 24uaca
JIa6 pao 6
KonTp pad 1

2 yeTBepTh 24 yaca

25 1. Ctpoenue u GyHKIHH siipa. XPOMOCOMBI 9,c. 58-60 1

M6M6 AHHBIC OPIraHCJ/1JIbl KJIICTKH. 1
26 2. p p 9,¢.60-65
HeMeM6paHHBIe OpFaHCHHLI KIICTKHU

JIa06. padora Ne. 4 « Du3noI0rn4ecKue CBONCTBA 8-10 1

27 3.
KJICTOYHOI MEMOpaHbI»

JIa0. paGora NeS «Ctpoenue kietku. Pazmepsl 1
BHYTPHKJIETOYHBIX CTPYKTYP».

28 4. Ulab. pa6ora Ne 6 «OcoOEHHOCTH CTPOCHUS
KJIETOK IIPOKapUOT U dyKapuoT. Kietku pacrenuit,
PKMUBOTHBIX U OaKTEepHil U rpuOOBY

Otyer
o pabote

TEMA 6 Oomen seuyecme u npespauwienue Inepzuu — 5 uacoe

29 s OOMeH BeIIeCTB U IpeBpalieHIe 1 1
' sueprun. ®orocunte3. CBeroBas ¢asa

30 6. TemnoBas a3a porocunresa. 11 1

31 XeMOCHHTE3. 1

7. Tp.pa6. Ned «CpaBHEHHE IPOLIECCOB 12
(pOTOCHHTE3a M XEMOCHHTE3a»

32 OOecrneyeHue KIETOK dHepruei 1
8. BCJIEJICTBUE OKUCIIEHHS OPTraHUIECKUX 13
BemiecTB. [ TuKomus.

33 OxucnutensHoe GochopunupoBaHue. 1

9. Mp.pad6.NeS  «CpaBHeHHe  IIPOIIECCOB 13
OPOKEHHS U JBIXAHHUS

TEMA 7 Hacnheocmeennan unghopmayusn u ee peanuzayus é kKiemke— 14 uacoe

34 10. I"eneTnueckas HH(GoOpMarus. 14 1
35 11. Tpanckpunuus. [ 'eHeTHdecKuii Koz, 15 1
36 12. Permikarus JIHK. 17 1
37 13. brocuHTe3 6EIKOB. 16 1
38 14. Perynsanus TpaHCKPUILIMK U TPAHCIISALUH. 16 1




39 s Pemenne 3ama4 o «MoJieKyIsipHOR 14-17 1
OHOJIOTHH
40 16. ['eHbl, reHOMBI, XPOMOCOMBI. 18 ¢c.118-122 |1
41 17. MUTOXOHIpHATBHBIA TEHOM 18 ¢.123-124 |1
42 18. ['eHHAs HHXKEHEPHSL. 19 1
43 19. Bupycsl - Hek1eToYHbIE (POPMBI KH3HHU. 20 1
44 2. CITHU . Bnp}icm — (aKTOpBl U3MEHEHUS 20, coobrmers 1
reHETHYECKOH nH(pOpMaLHU.
45 KontpoabHasi padora Ne3mo teme 1
21. «Hacnencreennas nadopmarus u e 14-20
[peanu3anus B KJICTKE»
46 22. OO6CyXaeHne MPOeKTOB 3aman.B Tetpagun |1
47 23. 3aluTa ucciae10BaTelbCKUX IPOEKTOB 3anaH. B rerp. 1
TEMA 8 "KU3HEHHBIN IIUKJI KJIETKH 3 uaca
48 24, ‘CaMOBOCHpOI/IL’»BeI[eHI/Ie KJIETOK. MHUTO3. 21 ‘ 1 ‘
3 uJerBepTh 33 yaca
49 1L JIab.pad Ne 7 «M3yuenne MopQoIoruu u Oryer 1
XPOMOCOM MIIeKOTUTaronmx. Kapuorur»
|
JIab pa6
2 yaca
Kontp pad
3uemeepms 33 uacos
50 5 JIab.pad Ne 8 «M3yuyenue a3 MuUTO3a B KIIETKAX Oruer 1
KOpeIKa JTyKa
TEMA 9 CTPOEHUE U ®YHKIIUU OPI'"AHU3MOB -204aca
o1 buonoruueckoe pasHooOpa3ue OpraHu3MoB. 1
3 OIHOKJICTOYHBIC, KOJIOHUATIbHBIE, 22 ¢.145-149
MHOTOKJIETOYHBIE OPTaHU3MBI.
52 B3anMocBsI3b YacTeii MHOTOKJIETOYHOI O
4 opranusma. TKaHH, OpraHbl H CHCTEMBI
opranoB. Opranusm Kak eJiiHoe 1eJioe.
T'omeocTas.
53 Omnopa Tena opranu3moB. Kapkac pacteHuii.
CKeJneThl OTHOKJIETOYHBIX M MHOTOKJIECTOYHBIX
5.  pKUMBOTHBIX. HapyKHBII 1 BHYTPEHHHU CKEIIET.
CTpoeHue U TUIIBI COEAMHEHUS KOCTEN.
54 JIBrOKeHHEe OpraHu3MOB. [[BiokeHne
OJTHOKJIETOYHBIX OpPTraHU3MOB: aMEOOHTHOE,
6. [PKTYTHKOBOE, PECHHYHOE. JIBrkeHue

HBI/I)KGHI/Ie MHOT'OKJIETOYHBIX )KMBOTHBIX U
UICJIOBCKaA: MbIIICYHAA CUCTCMA.

MHOT'OKJICTOYHBIX paCTCHHﬁI TPOIMU3MBbI U HACTHUH.




55

Peduexc. CkeneTHpIe MBIIIIIB U UX padoTa.

56

JIpixanue opranu3MoB. J[pIXxaHHe pacTeHUM.
Jlpixanue »kuBOTHBIX. uddy3us razoB uepes
[MOBEPXHOCTH KJIETKU. KOKHOE AbIXaHUE.

57

/IpIxaTeibHasi MOBEPXHOCTH. KabepHoe u
iérouHoe apixanme. /{bixanue Mo3BOHOYHbBIX
"KHUBOTHBIX U YeJIOBeKa. JBOJTIOINOHHOE
YCJI0KHEHHE CTPOEHMsI JIETKHUX MO3BOHOYHBIX
"KUBOTHBIX.

58

10.

JIpIxaTenbHasi cucTeMa 4ejioBeka. Mexanmsm
BEHTWJISIIUM JIETKUX y ITUI] K
MJUIeKONMTAIIUX. Peryasuus qpIXxaHusl.

59

11.

ITuranne OpraHnu3mMoB. HOFHOHIeHI/Ie BOJEI,
IYTJICKHUCIIOTO Ira3a 1 MUHCPAJIbHBIX BCUICCTB
[PACTCHUSAMMU. IIuTanue )KUBOTHBIX.

60

12.

BHYTpPUIIOIIOCTHOE ¥ BHYTPUKIIETOYHOE
nuiesapenue. Ilutanue no3BOHOYHBIX JKUBOTHBIX.
OTzebl NUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapurtenbHble xenesbl. IlumeBapurenbaas
CHUCTEMA YEIIOBEKA.

61

13.

TpaHcnopT BelecTB y OPraHu3MoB.
TpancnopTHbIe CCTEMbI PACTEHUIA.

62

14.

TpancnopT BelecTB y *KUBOTHBIX.
KpoBeHocHasi cucTeMa U eé oprasbl.
KpoBeHocHasi cucTeMa MO3BOHOYHBIX
"KMBOTHBIX U YeJI0BeKa.

63

15.

Cepane, KpOBEHOCHBIE COCYIbI H KPOBb. Kpyru
KPOBOOOpalIeHHsl. DBOJIOLNOHHbIE
YCJI0KHEHUS CTPOEHNsI KPOBEHOCHOH CHCTEMbI
M03BOHOYHBIX KUBOTHBIX.

64

16.

Broiaesienue y opranusmos. Beiienenne y
pacrenuii. Boinenenue y s)kWBOTHBIX.
CokpaTturte/ibHbIe BAKYOJIH.

65

17.

CBsI3b MOJIOCTH TeJIa ¢ KPOBEHOCHOM M
BbIICJIUTEJIbHOM cUCcTeMaMu. Beiienenue y
MO3BOHOYHBIX JKMBOTHBIX M 4YesoBeka. [louku.

66

18.

3amMTa y Opranu3MoB. 3aimura y
OJHOKJICTOYHBIX OPranu3mMoB. Cnopsl
0aKkTepuil M HMCTHI MPOCTEHINUX. 3a1UTA Y
MHOTOKJIETOYHBbIX pacTennil. Kyrukysna.

67

19.

BocnajgureJbHbIe 0TBETHI OPranu3mMos. Poub
BPOKAEHHOT0 MMMYHHMTETA B Pa3BUTHHU
CHCTEMHBIX 3200J1€BAHNHA.




68 Pa3apakuMoCTh U PEryJsiliusi Y OpraHu3MoB.
Pa3apakaMoCTh Y OHOKJIETOYHBIX

20. opranm3moB. Takcucel. Pa3zapakumMocts 1
PeryJisinusi y pacTeHHii.

69 DBOJIIOIMOHHOE YCI0)KHEHHE CTPOEeHHUsI
21. HepBHOIi cHCTEMBI Y JKUBOTHBIX. OT/I€JIbI
rOJI0BHOTO M03ra MO3BOHOYHBIX JKMBOTHBIX

70
["'yMopasbHas peryisiius 1 SHIOKPUHHAS CHCTeMa

PKHBOTHBIX W YCJIOBCKA.

22,

TEMA 10 PASMHOKEHHUE U PA3BUTHUE -7 yacos

71 DopMbI pa3MHOKEHUSI OPraHU3MOB: Oecriooe
23, (BKJIOUAsi BET€TaTUBHOE) U TIOJIOBOE.

IIpak. Pa6. OnbIT no BereraTUBHOMY
[Pa3MHO>KEHHUIO

72
ITonoBslie xene3sl. OOpa3zoBaHue U pa3BUTHE

IIOJIOBBIX KJICTOK. CnepMaToreHes 1 OOI'CHE3.

24,

73 CTpoeHHE MOJIOBBIX KJICTOK.
OIU1010TBOPEHHE ¥ SMOPHOHAIBLHOE Pa3BUTHE
KNBOTHBIX.

25. IIp.pa6. Ne 9 «CpaBHeHuUE MPOIIECCOB

OIINIOAOTBOPCHUSA Y IBETKOBBIX paCTeHI/Iﬁ n
IIO3BOHOYHBIX)»

74 CriocoObI OTUIOIOTBOPEHUS: HAPYKHOE,

26.
BHyTpeHHee. [lapreHorenes.

75 27. [locTaMOpHOHANBHOE Pa3BUTHE. 23 1

76 - Meiio3. JIad.pad Ne 9 «M3ydyenue meliosa B 26 1
" NBUTLHUKAX [[BETKOB»

TEMA 11 . I'eneTunka — 2 yacoB

7 29. [McTtopus CTaHOBJICHMS TCHETHKU

78 I'eneTnka Kak HayKa. MeTOIbI UCCIIENOBAHNS B 1
30. . K 29,¢.186-190

redetrke. OCHOBHBIE TEHETUYECKUE TTOHSTHS.

TEMA 12 3AKOHOMEPHOCTHU HACJIEACTBEHHOCTHU U UBMEHYUBOCTH- 114yacos

79 MoHornopuaIHoe cKkpenuBanue. [1epBrlil 1 BTOPOii 1
31, piA pett P POMh9,¢.190-192
3aKOHBI MeHens.
80
3. IIp.pad. Ne 10 «PemnieHue reHeTnyecKux 3a1ad Ha 29.3a1aum 1
MOHOTHOPHUHOE CKPEIIUBAHKE)
81 23 JIuruOpuIHOE Y TTOTUTHOPHIHOE CKPEIBaHUE. 30 1

Tperuii 3akoH Menaens.

4 yetBepTb 21 yac

82 Ip.pa6. Ne 11 «Pemenne reHeTHUECKUX 33249 Ha 1
1. 30,3amaun
M- Y TIOJIMTHOPUTHOE CKPEIIUBAHUEY
83 2. . .
B3anmMmoeiicTBIE TEHOB. 31 1

84 3. [[Ip.pa6. Nel2 «Penienne reHeTHYeCKUx 3a1ad Ha | 31,3anaum 1




B3aMO/IECHCTBHAE T'€HOBY

85

CraTucTudeckas nmpupoga rcHETHYCCKUX
SaKOHOMepHOCTeﬁ. OTKIOHEHUS OT TCOPECTUUCCKU
0K OACMBIX pacmenneHHﬁ.

32

86

HacnenoBanue cuernieHHblx reHoB. Kaptuposanue
XPOMOCOM.

33

87

IIp.pa6. Nel3 «Pelienue reHeTHYECKUX 3a7a4 Ha
CLICTVIEHHOE HACJIEI0BAaHUE T'EHOBY

33,0T4eT

88

I"'eneruka mona. CiienaeHHOE C ITOJIOM
Hacnenosanue. IIp.pad. Nel4 «Pemenue
FeHETUYECKHX 3a1a4 Ha CLEIVICHHOE C IT0JI0M
HacJIe0BaHUE MPU3HAKOBY

35

89

KonrTpoJuanHas padora Ne Sno reme «OCHOBHBIE

8.

BaKOHOMCPHOCTH SIBJICHUM HaCJICACTBCHHOCTH»

29-35

TEMA 13 Ocnogénble 3akonomepruocmu aeieHuil usmenuusocmu 3 yaca

90 9. [KomOuHaTHBHAS N3MEHUYUBOCTD. 36
91 10. .
MyTaluroHHas: U3MEHUYUBOCTh. [ €HHbIE MyTalluH. 37
92 ['eHOMHBIE 1 XPOMOCOMHBIE MYTallUU.
1 B3anmozeiicTBue reHotumna u cpezsl. JIad.pad Ne 38
11 «I3MeHYNBOCTb, TOCTPOCHHUE BapUALIMOHHOTO
psi1a ¥ BapMallMOHHOW KPUBOW»
TEMA 14. I'enemuka uenosexa — 3 uaca
93 MeTonbl U3y4eHHs: HaCJleICTBEHHOCTH YE€JI0BEKa.
12. | JIOMUHAaHTHBIE U PELIECCUBHBIE IPU3HAKU Y 47
YyeJIOBEKa.
94 JIad.pad Ne 12 «CocraBieHne pogoCIOBHbBIX U UX
13, [AHAIH3 47 3amaun
IIp.pad. Nel6 «Pemenue reaeTMUecKux 3a1a4d Ha
COCTABJICHHE POJOCIOBHBIX
95 14 bim3Hens! 1 OM3HEOBEII METOJT UCCIIET0OBAHMS 48
B reHETHKE yejoBeka. [[urorenernka denopeka
TEMA 15 CEJIEKIIUSI -3
96 JomecTukanus W CeleKUusl. 3apOKICHUE
ceneknu U goMectukanuu. Ydyenue H.M. BaBuioBa o
15, [entpax MPOUCXOKICHUS u MHOT000pa3us
KYJIbTYpPHBIX PACTCHUI. ,
97 16, 3aKOH TOMOJIOTHYECKUX PSIIOB B HACTIECTBEHHON
M3MCHYUBOCTH
98 17. | MeTobI CeIeKIIMOHHON paOOTHI.
TEMA 16 BUOTEXHOJIOT'US-4
99 OOBEKTHI, UCIONB3yeMbIe B OMOTEXHOJIOTHH, —

18.

KJIETOYHBIE M TKAHEBbIE KYJIbTYpbl, MUKPOOPTraHU3MBI,

X XapaKTCpUCTHUKA.




MCI{I/IHI/IHCKI/IC OHMOTEXHOJIOTHHU.

100 Co3manue  TEXHOJNOTHH W HHCTPYMEHTOB
[[eJICHANPABICHHOTO M3MEHCHUSI ¥ KOHCTPYHUPOBaHWS
19.
FCHOMOB
Knerounas umxenepusi.
101 JloCTHXKEHHS M MEPCIEKTHBBI XPOMOCOMHOH U
FCHHOW WH)KEHEPUH. OKOIOTHYECKHE W AITUYCCKUC
20.
MpoOIeMbl TeHHOW WHXXCHEPHHU.
102 )1 Co3znaHyne BEKTOPHBIX BaKIIKH C LIEIbI0 00CCIICUCHHS
" | KOMOMHMPOBAHHOM 3aIUTHI
21uac
Hmozo 4
uaca
Jla6 pao
0 uacoes

Konmp pao




