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IHHOACHUTEJIBHASA 3AIIMCKA

[Ipn pazpaboTke mporpamMmbl MO OHONOTHH TEOPETHUECKYIO OCHOBY IS
OTIPEICNICHAS TOAXOA0B K (DOPMHUPOBAHHUIO COAEPXKAHUSA YydeOHOTO TpeaMeTa
«buonorusy cocraBwiM: KoHuentyajabHble nonoxkenus @OIOC COO o
B3aUMOOOYCIIOBJICHHOCTH  TICNICH, COMEpIKaHWs, pPe3yJbTaroB OOyUeHHS |
TpeOOBaHWH K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, TOJT0XKEHHUS 00 OOIIUX HEsIX 1
MPUHITUTNIAX, XaPaKTEPU3YIOMUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPETHETO
obmero oOpazoBanusa B Poccuiickoii @Denepanuu, a TakXKe TMOJOXKECHUSI O
cnenuduke OHOIOTHH, €€ 3HAUCHUH B TTO3HAHWUW YXUBOW TTPUPOIBI U 00ECTICUCHUN
CYILIECTBOBAHUS 4enoBedeckoro oodiecTBa. COrjaCHO HAa3BAHHBIM TMOJIOKCHUSIM,
OTIPECIICHB OCHOBHBIC (DYHKITMH MPOTPaMMBI TIO OHOJIOTHH B €€ CTPYKTYpa.

[Iporpamma 1o Ouosniorud [AaéT TPEACTABICHUWE O Leaax, o0 oOie
cTparerud OOydYCHWA, BOCTHUTAHWS W PA3BUTHS OOYYAIOMIUXCS CPEACTBAMHA
yueObHoro mpeamera «buomorusy, ompeaenser o0sS3aTEIbHOE TMPEAMETHOE
CONepKaHUE, €ro CTPYKTYPY, PpaclpeneieHue Io pasaeinaM W TeMaw,
PEKOMEHIyEMYIO TTOCJICIOBATENFHOCTh H3yUEHUsT YU4eOHOr0 Marepuaia ¢ yuéToM
MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKA OOPa30BaTEIbHOTO
MpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00YUaIOITUXCA.

B nporpamme mo Owonmormu TakKe YUHMTHIBAIOTCS TPeOOBAHHUA K
TUTAHUPYEMBIM  JIMYHOCTHBIM, METANPEIMETHHIM W TPEAMETHBIM PE3yJIbTaTaM
oOyuernss B (HOPMHUPOBAHWHM OCHOBHBIX BHIOB  Y4eOHO-TIO3HABATEIIBHON
JEATCIIbHOCTH/YUeOHBIX JSHCTBUI OOYydYarOIUXCS IO OCBOCHHIO COACPIKAHHS
OMOJIOTHUECKOTro 00pa3oBaHMs.

B nmporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl YpPOBEHb) peain30BaH
MPUHITAN TPEEMCTBEHHOCTH B WM3YyUYCHWHM OWOJOTWH, Onarojmaps demMy B Hel
MPOCMATPUBACTCA HANPABJICHHOCTh HA PA3BUTHE 3HAHWW, CBA3AHHBIX C
(hopMEpOBaHIEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PCHUA, IEHHOCTHBIX
OpPUEHTAINH JIMIHOCTH, SKOJIOTHIECKOTO MBIIIJICHUS, TPEACTABICHHHN O 3J0POBOM
o0pa3ze KU3HU U OCPEKHBIM OTHOIICHUEM K OKPYXKarolled NpUpOIHON cpene.
[TosToMy Hapsmy ¢ U3ydeHHEM OOIIEeOHOIOTMUECKUX TEOPHM, a TaKKe 3HAHWUU O
CTPOSHWH JKMBBIX CHCTEM PA3HOTO PAHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIOMINX B
HUX TPOIECCOB B MPOrpaMMe MO OWOJIOTHH yACAECHO BHUMAHUE WCIIOIH30BAHHIO
MOJTYYCHHBIX 3HAHWH B MOBCEIHEBHOMN JKU3HU IS PEMICHUS MPUKIIATHBIX 33714, B
TOM 4YHCIIe: TPO(PHUIAKTHKYA HACIEICTBCHHBIX 3a00JICBAHMIA UYETOBEKA, MEIUKO-
TCHETHUECKOTO KOHCYJIbTHPOBAHHUSA, 000CHOBaHMS IKOJIOTHUYCCKH
11e71eCO00pa3HOr0 TOBEICHUSA B OKPYXKAMOIIEH TNPUPOMHON Cpeae, aHaim3a
BITUSHUAS XO3SHUCTBCHHOW JCATEIIPHOCTH YENIOBEKA HA COCTOSIHUE TPUPOJIHBIX W
HUCKYCCTBEHHBIX PKOCHCTEM. Y CHJICHUE BHUMAHUS K MPUKITATHON HATIPaBICHHOCTH



yueOHoro npeamera «bHoIOrHg» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECIICUCHUA
YCIIOBHM IS PEIICHUS OJJHOM M3 aKTyaJIbHBIX 337a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHWs, KoTopas mpenamnonaraet (QopMupoBanwe Yy  OO0yJarONUXCs
CIIOCOOHOCTH  QIANTHPOBAThCA K HW3MECHECHHSIM JUHAMHUYHO Pa3BUBAIOMIETOCS
COBPEMEHHOT'O MHPA.

buonorus Ha ypoBHEe cpemHero oOiiero oOpa3OBaHUS 3aHUMAET BaXKHOE
Mecto. OHa obecneunBaeT (GopMupoBaHHE Y OOYYAOIIUXCA NPEACTABICHUM O
HAay4YHOW KapTHHE MHPA, PACIIAPSAET M 0000IMaeT 3HAHUA O KUBOW MPHUPOAE, €€
OTJUYUTENTLHBIX TPU3HAKaX — YPOBHEBOW OPTaHM3AIlMd WM HBOJIOIMH, CO3MAET
yCIOBHSI  JJIA. TIO3HAHWS  3aKOHOB  JKMBOW  MPUPOABI,  (HOPMHUPOBAHUS
(hyHKIIMOHANBHOW TPAaMOTHOCTH, HABBIKOB 3/I0POBOTO W Oe3omacHOro obOpasa
KU3HHU, KOJIOTHUECKOTO MBITIUICHAS, IICHHOCTHOTO OTHOIICHUSI K KUBOHW MPUPOJIE
U YEJIOBEKY.

Bonbimoe 3HaueHre OMONOTHA UMEET TAKXKE T PEIICHUS BOCITUTATEIbHBIX 1
pPa3BUBAIOIIMX  33/Jad  CpeAHero  obmiero  oOpa3oBaHUs,  COLMAIU3ALUH
oOyuaroruxcs. M3yuenne Ouoyornm obecriedyuBaeT yciaoBus Ui (popMupoBaHus
WHTCUICKTYaIbHBIX, KOMMYHHWKAlIMOHHBIX ®  HWH(GOPMAIMOHHBIX  HABHIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTETpail OWOJOTHYECKUX 3HAHWH C
MPEACTABIICHUSIMHU W3 JAPYTUAX YUESOHBIX TPEIMETOB, B UaCTHOCTH, (PU3HUKH, XUMHUHU
u reorpadumn. HaszaHHbIE TONOXKEHWS O TMpEeAHA3HAUCHWH Y4eOHOTO TpeaMeTra
«buonorusty cocTaBWIM OCHOBY IS ONPEACICHUS TOAXOM0B K OTOOpPY H
CTPYKTYPHUPOBAHHIO €0 COACP)KaHWA, MPEACTABICHHOTO B TMPOrpaMme Tio
OMOJIOTHH.

Ot6op conmepkanusa ydedOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C MO3ULUNA KyJIbTYpPOCOOOPA3HOro MOAXO0AA, B COOTBETCTBUHU C
KOTOPBIM OOyJarommecs: MOJDKHBI OCBOWTH 3HAHWA W YMCHHA, 3HAUAMBIC IS
dbopmupoBaHus OOMMIEH KyJIbTYpbHI, ONPENCIAIONAE aJCKBATHOE TOBEICHUE
YeIIOBEKa B OKPYIKAIOIIEH MPUPOIHON cpesie, BOCTPEOOBAaHHBIE B TOBCEIHEBHON
JKU3HUW M TPAKTHUECKOH AeaTeNbHOCTH. Ocoboe MECTO B 3TOH CHCTEME 3HAHWH
3aHMMAIOT JIEMEHTHI COJIEPKAHUS, KOTOPBIC CITy>KaT OCHOBOH 111 (pOpMUPOBAHUS
MPEACTABJIEHUNA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa H
IICHHOCTHBIX  OPHCHTAIMSIX  JIMYHOCTH,  CIIOCOOCTBYIOIMWX  T'yMaHHW3aIllAW
OMOJIOTHUECKOTr0 00pa3oBaHMUs.

CtpykTypupOoBaHHE COJAEpKaHUA ydeOHOro Marepuana B MPOrpaMme IIo
OMOJIOTHU  OCYIIIECTBIICHO C YYETOM TPUOPUTETHOT'O 3HAYCHUS 3HAHWUH 00
OTJUIUTEILHBIX OCOOCHHOCTSX JKABOUW TIPUPOBI, O €€ YPOBHEBOH OpraHW3aIiuyd 1
ABOIMIOIMHU. B COOTBETCTBHH C 3THM B CTPYKType yueOHOro npeamera « buomorns»
BBIJICIICHBI CIICTYIONINE COAEpKaTebHbIe TUHUHN. «buomorus kak Hayka. MeTossl
HaydHOTO To3HaHWA», «KieTka kak Owmomormueckas cuctemay, «OpraHusM Kak



ouonornueckas cucremay, «CucremMa W MHOroo0Opasve OpraHHuYeCcKOro MUpay,
«OBOMIONMS KUBOU MPUPOABI», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTHY.

I{enp w3yuenuss ydyeOHoro mpenmera «buojiorus» Ha 0a30BOM YpOBHE —
OBlIaJicHHe  OOydYalOMMMHCS 3HAHWUAMH O  CTPYKTYPHO-(DYHKITHOHATbHOW
OpraHu3allMi KUBBIX CHCTEM Ppa3HOrO paHra W MpUOOpPETEHUE YMEHUH
WCIOIb30BaTh 3TU 3HAHWS JISl TPAMOTHBIX JCHCTBUH B OTHOIICHUM OOBEKTOB
YKUBOW MPUPOJBI U PEUICHUA PA3JIMUHBIX KU3HEHHBIX MPOOJIEM.

JlocTrxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a3oBOM
YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIICAYIOIINX 3a7a4;

OCBOEHHE OOYUYaIOIIUMHUCSI CHUCTEMbl 3HAHUM O OWUOJOTMUECKUX TEOPHUSX,
YUEHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBwiiaxX, CIyKalluX OCHOBOM
st (OPMUPOBAHUS TPEICTABIICHAH O €CTECTBEHHO-HAYYHOW KapTHHE MHpaA, O
METOJaX HAYYHOTO MO3HAHMS, CTPOCHUHN, MHOT0O0Pa3uu U OCOOCHHOCTSIX JKMBBIX
CUCTEM PA3HOT0 YPOBHS OpPraHU3alliu, BHIJAIOIIUXCS OTKPHITUSIX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHH,

dopMupoBaHre y OOydYaIOMMXCA TMO3HABATEIbHBIX, HHTE/UICKTYAIbHBIX H
TBOPYECKUX CHOCOOHOCTEH B MPOIECCE aHAJM3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTHM HAyYHbIX B3IJISIAOB, MACH M MOJXOJOB K H3YUCHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OPraHU3alluu;

CTAQHOBJICHHE Yy OOydJarommxcs oOmed KyabTypbl, (yHKIIHOHATHHOM
IPaMOTHOCTH, PA3BUTHUE YMEHUM OOBSACHATHh U OICHUBATh SIBJICHUS OKPYKAOIIETO
MHUpa >KMBOW MPUPOABl HA OCHOBAHWM 3HAHWUN W ONbITA, MOJIYUYCHHBIX MPHU
M3y4YEHUU OMOJIOTHH,

dopMupoBaHre y OOydYalOMMXCA YMEHWH WUTIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUUECKUX 3HAHUW B MPAKTUUYECKOW JIEATEIbBHOCTH YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTHH;

BOCMHUTAHUE YOCKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHMBOM
MPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIIOICHUS STHUECKHUX
HOPM TIPY NPOBEACHUU OMOJIOTHYECKUX UCCIICTIOBAHUM;

OCO3HAHUE [IEHHOCTH OWOJIOTUYECKUX 3HAHWU JJisi TIOBBIIICHUA YPOBHA
IKOJIOTHUECKON KYJIBTYPHI, JUTsl (POPMUPOBAHHUS HAYIHOTO MUPOBO33PEHUS,

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B TTOBCETHEBHOM XKU3HU IS
OLICHKH TIOCJIC/ICTBUI CBOEH JEATEIbHOCTH MO OTHOIIECHUIO K OKPYKAIOIIEH cpee,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHWE W COOMOJCHHE Mep NPOPUIAKTHKH
3a00sieBaHMi.

B cucreme cpennero ooOmiero oOpazoBaHusa «buojorus», m3ydaemas Ha
0a30BOM YpPOBHE, SBIACTCS 00A3aTEIbHBIM YUYEOHBIM MPEIMETOM, BXOJAIIUM B
COCTaB MpeaMeTHON 00acTh «ECTeCTBEHHO-HAYYHbIE MPEAMETHIY.



JIns u3ydeHrs OMojiorud Ha 6a30BOM YPOBHE CPEAHEr0 O0IIEro o0pa3oBaHus
orBoautcs 68 yacos: B 10 kmacce — 34 yvaca (1 gac B Henenio), B 11 kmacce — 34
gaca (1 uac B Henento).



COIEP KAHUE ObYUEHUA
10 KJIACC

Tema 1. buosorusi kKak Hayka.

buonorus kak Hayka. CBsA3b OHOIOTHM C OOIECTBEHHBIMH, TEXHUUECKUMH U
JPYTUMH €CTECTBCHHBIMU HaykamH, pumocodueit, ITUKOM, SCTETHKON W MPaBOM.
Pons Owmonoruun B (opMupoBaHWM COBPEMEHHOW HAy4YHOW KapTHHBI MHpA.
Cucrtema OGMOJIOTHYECKUX HAYK.

Mertoapl MO3HAHMS KUBOH MPUPOALI (HAOIIOIEHUE, SKCIICPUMEHT, ONTHUCAHUE,
U3MEpeHHEe, KiIaccu(UKalnsg, MOJACTUPOBAHKWE, CTaTHCTHUeckas oOpaboTka
JAHHBIX ).

JleMoHcTpanuu:

[Toprpersr: Y. [lapeun, I'. Menaens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl MO3HAHUS KUBON TIPUPOIBI.

JlaGopaTopHble U MpaKTUUYECKHE PA0OTHI:

[TpakTrueckas padora Ne 1. «Mcnosb3oBaHue pa3iMUHBIX METOJ0B MPHU
W3YUYCHUH OMOJIOTHUUECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMbI U UX OPraHU3ALIUSL.

KuBbie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3yueHus ouonorun. Otauane
YKUBBIX CUCTEM OT HEOPraHUUECKOW MPUPOIbI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHHU OpTraHU3AIMA OMOCHUCTEM:
MOJIEKYJIADHBIA, KIIETOUYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, TOMYJIAIAOHHO-
BHJIOBOM, SKOCHCTEMHBIH (OMOT€OIEHOTHIECKUH ), OnochepHBIit.

JdeMoHcTpanuu:

Tabnuibsl 1 cxembl: «OCHOBHBIE MPU3HAKH KU3HUY», «YPOBHHU OpraHU3aAlUH
YKABOW MPUPOIBIY.

O6opynoBanue: moaeab Mmojiekyasl JIHK.

Tema 3. Xumuueckuii coCTaB M CTPOEHHE KJIETKH.

XUMHUUECKAM COCTaB KJIETKU. XHUMHUYECKHE HJIEMEHThI. MaKpPO3JIEMEHTHI,
MHUKPO3JIeMEHThI. Bo/ia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKUMK BOABI M MHUHEPAIbHBIX BelieCcTB B KieTke. [loanepxkanue
OCMOTHYECKOro OajiaHca.

benku. CoctaB u cTpoeHue OENKOB. AMUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
Hezamenumbie 1 3aMEHUMbIE AMUHOKHUCIIOTH. AMUHOKUCIOTHBIA COCTaB. Y POBHH
CTPYKTYPHl ~ OCIKOBOW MOJEKyNbl (TIEpBUYHAS, BTOPHUYHAS, TPETUYHAS U
YETBEPTUUHAS CTPYKTypa). XWMHUYECKHE CBOMCTBA O€nkoB. buojornyeckue
dbyHKIIHA OEITKOB.



depMeHThl — OWojoruueckue Karaamsartopbl. CrtpoenHue ¢epMeHra:
aKTUBHBIA TIEHTp, cyOcTpaTHas crnenuduaaocts. KodepmenTsl. ButamwuHEL.
OTanunst pepMEHTOB OT HEOPTAHUYECKUX KaTaITM3aTOPOB.

YrneBoasl:  MoHOcaxapuabl  (TiOKO3a, pubo3a W Jme30kcupu003a),
aucaxapuasl - (caxaposa, JaKkTo3a) W Imojucaxapuabsl  (Kpaxmall, TJIMKOTEH,
IEJUTI0NI03a). bronornueckre PyHKITMU YTIIEBOIOB.

Jlumaaer:  Tpurmunepuabl, ¢Gochoaunuasl, crepouasl. [ uapoduiabHO-
ruapodoOHbIE  CBOMCTBA. buonormdeckne GyHKIMKA JUNUAAO0B. CpaBHEHHE
YIJIEBOJOB, OCIKOB M JIMMHUIOB KaK UICTOUHUKOB SHEPIUU.

Hyxnennoseie xucnorsl: JHK w PHK. Hykmeormast — moHOMEpHI
HyKJIeuHOBBIX KUCIOT. Crpoenne u pynkmum JTHK. Crpoenune n pynkmuu PHK.
Buasr PHK. AT®: ctpoenne u GyHKIHY.

[{utonorus — Hayka o kietrke. Kierounas Teopust — npumep B3auMOAEHCTBUSA
uaeit u pakToB B HAYYHOM MMO3HAHUH. MeTObl N3yUeHUS KIIETKH.

Knerka kak mnemoctHas xuBasg cucrema. OOmMe TpHU3HAKKA KIIETOK:
3aMKHyTas Hapy»kHas MmemOpana, mojekyibl JIHK kak reHernueckuid ammapar,
CUCTEMA CHUHTE3a OelKa.

Tunbl KJIETOK: SyKapuoTHueckas U mpokapuoTuyeckas. (OCOOEHHOCTH
CTPOCHMSI TpoKapuoTHueckod kieTku. Kierounas crenka Oaktepuii. CTpoeHue
SYKApPUOTHYECKON KiIeTKH. (OCHOBHBIC OTJIMYMS PACTUTENIbHOHN, >XUBOTHOM H
IPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOUHAS CTEHKA, TJIMKOKAJUKC, UX
dbynxnmn. [Tmazmarudeckas memOpana, €€ cpoiicTBa u pyHKIMHA. [ {ATommazma u eé
opraHouasl. OgHomeMmOpaHHbie opraHouabsl kierku: OIIC, ammapart I'onbmxw,
au3ocoMbl. [1oMyaBTOHOMHBIE OpPraHOW/bl KJIETKH: MUTOXOHAPHUM, TUTACTHBI.
[Tpoucxoxkaenne MuTOXOHApWUNA W mactula. Buabl mnactuna. HememOpaHHbie
OpPraHOW/bl KJETKU. PUOOCOMBI, KJIETOUHBIA LIEHTP, LEHTPHUOU, PECHUUYKH,
KryTUKU. OYHKIIMHA OPraHOWI0B KJIETKU. BrimroueHus.

Anpo — perynaropHbiii 1IeHTp kieTku. CTpoeHue aapa: siaepHas 000I0uKa,
KapyoIia3Ma, XpOMAaTHH, SAPBIIITKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpersi: A. JleBenryk, P. I'yk, T. [lIsann, M. llneiinen, P. Bupxos, J[x.
Yorcon, ®©. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpamwmbl:  «Pacnpenenenne XUMHUYECKHX AJIEMEHTOB B HEKHUBOM
npupojiey, «PacrnpeneneHne XuMUUeCKUX SJIEMEHTOB B JKUBOU MPUPOAE.

Tabmuibsl 1 cxembl: «llepuoauueckas TabavIa XUMUYECKHX HJIEMEHTOBY,
«CTpoeHue MoJieKybl BOJb», «bruocunTes Oenkay, «CTpoeHUE MOJIEKYJIbl OeIKay,
«Ctpoenne ¢epmenrtay, «Hyknennossie kuciaotel. JJHK», «Ctpoenne monexysbr



AT®y, «CtpoeHre 3yKapuoTHUECKON KIIeTKW», «CTPOCHUE >KUBOTHOM KIIETKHUY,
«CTpoeHue pacTuTeNbHON KIeTKNY, «CTpOEHHWE MNPOKAPUOTUUECKON KIIETKUY,
«CTpoeHue Aapa KIEeTKn», « YTIEBOAbIY, «JIUmuaby.

OOopynoBaHue: CBETOBOW MHUKPOCKON, OOOpYAOBaHWUE [JIsi MPOBEIACHUA
HAOIIO/ICHUM, W3MEPECHUM, SKCIICPUMEHTOB, MUKPOIPENapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATIBHBIX KIETOK.

JlaGopaTopHble U NPaAaKTHUYECKHE PAOOTHI:

Jlabopatopnas paGora Ne 1. «M3yueHwe KaTaJIUTHUYECKOM aKTUBHOCTH
(hepMeHTOB (Ha MpUMEPE aMIJIa3bl WK KaTajia3bl)y.

Jlaboparopnas padora Ne 2. «M3yueHue CTpPOEHHSA KIETOK PACTECHHH,
KUBOTHBIX W OaKTEPHil TOJ MHUKPOCKOIOM Ha TOTOBBIX MHUKpOMpEMmaparax U Mx
OMUCAHUEY.

Tema 4. ’)KuzHe1eATEIbHOCTh KJIETKH.

OO6MeH BemlecTB, UM METabOMU3M. ACCUMMIALNA (TUTACTUIECKUH OOMEH) U
JUCCUMMIIAINS (SHEPTeTHUECKHii OOMEH) — JBE CTOPOHBI E€AWHOTO TIpoIecca
Merabonu3ma. Pojib 3aKOHOB COXPAHEHHWS BEIIECTB U SHEPrMU B TMOHUMAHUU
MeTadonm3ma.

Tunsr oOmena BemecTs: aBToTpodHBIN 1 rereporpodubid. Poiabs depmenTos
B OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunTe3. CseroBas W TemMHOBas ¢a3bl  ¢dorocuHTe3a. Peakinmm
cdorocunTeza. DddekTuBHOCTh (PoTocuHTe3a. 3HAUCHHE (POTOCHHTE3a JUIA JKH3HU
Ha 3emuie. BausHue ycnoBuii cpeasl Ha (OTOCHHTE3 U CITOCOOBI TOBBIICHUS €ro
MPOIYKTUBHOCTH Y KYJbTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3UPYIOIME OaKTepuu. 3HAUCHUE XEMOCHHTE3a AJIs
YKU3HU Ha 3eMIie.

OHepreTuueckuii oOMeH B KieTke. PaciienyieHue BeIIeCTB, BbIJCICHUE U
AKKyMYJIMDOBAaHUE SHEPrUM B KIETKE. OTallbl SHEPreTHYECKOro OOMEHa.
I'mukonu3. Bpoxkenue u ero Buabl. KHUCIOpOIHOE OKHUCIIEHUE, WKW KJIETOUHOE
JbIXaHUE. OKHCITUTENBHOE dbochopunupoBanue. D¢ deKTUBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peakiun wmarpuuHoro cwHTe3a. [ eHermueckas wuHpopmarmsa u JHK.
Peanmuzanms renerwueckoit mHpOpManmuu B KIETKe. | €HETHUECKHWH KOJ W €ro
cBorictBa. Tpanckpuniua — matpuusblii cunte3 PHK. Tpancnsauus — GuocuHTes
Oenka. Otanbl TpaHconsuuu. KoaupoBaHue aMuHOKUCIOT. Ponmb pubocoMm B
OonocuHTEe3€e Oenka.

Hexnerounsie ¢hopmbl sxu3Hu — BUPYCH. Vctopust otkpeitus Bupycos (/1. .
WNBanoBckmii). OCOOCHHOCTH CTPOCHUS ¥ JKW3HEHHOTO TIMKJIa BHPYCOB.
bakrepnodarn. bonmesnm pacTeHmid, >KWBOTHBIX M UEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynonedurura genoseka (BUU) — Bozdyaurens CIT/1a.



OOparHas ~ TpaHCKpWIIIIAA, peBepTasa W wHTerpaza.  lIpodwmnmakrmka
pacrpoCTpaHEHUs BUPYCHBIX 3a00IEBAHUIM.

JdeMoHcTpanuu:

IToptpersi: H. K. Konsuos, /[. . Banosckuii, K. A. Tumupszes.

Tabmubl 1 cxembl: «Tunbl mutanusy, «Metadonuzmy, «MHUTOXOHIPUIY,
«JHepreruueckuii oOMen», «Xnopomiacty, «Dorocunred», «Crpoenue JHK»,
«CtpoeHne u (PyHKIIMOHHPOBAHKE reHay, «CuHTe3 Oenkay, « eHeTHUSCKHH KOy,
«Bupycer», «bakrepuodarn», «Ctpoenne u xusHeHHbIN 1wk Bupyca CITH/a,
Oakrepuodaray, «Pemmkamms JTHK».

O6opynoBanue: Moaenu-anmiukamnun «Y asoenne JHK u tpanckpumimsy,
«buocuntes 6enka», «CTpoeHUE KIETKN», MoJeab cTpykTyphl JTHK.

Tema S. PazMHoOKeHNe 1 HHAUBUAYAJILHOE Pa3BUTHE OPTaHU3MOB.

Kierounpiii UK, WM SKM3HEHHBINM WK KieTku. MHTepdaza m MUTO3.
[Ipomeccol, mpotekatomue B wHTepdase. Perumkanmsa — peakimus MaTPUIHOTO
cunteza J[HK. Crpoenue xpomocoM. XpOMOCOMHBIH HAO0Op — KapHOTHIL.
JIumiouaHbIA W TaIOWJIHBIA ~ XpPOMOCOMHBIE  HAOopbl.  XPOMaTHBbI.
[{uTosoruueckue OCHOBBI PA3MHOKEHUS WM WHIUMBHAYAJbHOT'O Pa3BUTHUA
OpPraHU3MOB.

Jlenenune kietku — muto3. Cranguu muto3a. llporecchl, NpoucxoAsue Ha
Pa3HBIX CTAIUSIX MUTO3a. buonornyeckuii CMbICI MUTO3A.

[Tporpammupyemas rudenb KIEeTKH — anomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecronoe U noyioBoe. Buasl 6ecnooro
Pa3MHOXKEHUA: JICJICHUE HAJBOC, IMIOUYKOBAHME OJHO- M MHOTOKJIETOUHBIX,
cropooOpa3oBaHKE, BEreTaTUBHOE pa3MHOXEHUE. VICKyCCTBEHHOE KIIOHMPOBAHUE
OPraHW3MOB, €r0 3HAYEHUE JJIS1 CEIICKIIUHU.

[TonoBoe pa3MHOKEHHE, €r0 OTIMYKS OT OECIOJIOrO.

Meiio3. Craguu meito3a. IIporecchl, MPOMCXOAAIIME HAa CTaauaxX Mekosa.
[ToBenenne xpomocom B wMmeio3e. Kpoccunrosep. buonormdyeckuii cMmbicin U
3HAYECHUE MEN03a.

l'amerorenes — mnporecc 00pa3oBaHUs TMOJOBBIX KJIETOK Y JKMBOTHBIX.
[TonoBkie >kene3bl: CEMEHHUKA M sSuuHUKA. OOpa3oBaHWE W PA3BUTHUE TMOJOBBIX
KJIIETOK — TaMeT (CIepMaTo30ud, SHIEKIETKAa) — CIIEPMATOreHe3 W OBOTEHES.
OCOOCHHOCTH CTPOCHUA SAUIEKICTOK W crepMaTo3ouioB. OIUI0I0TBOPEHUE.
[TapTeHorenes.

NamuBuayanpHOoe pa3BuTHe (OHTOTEHE3). OMOpPHOHAIBHOE Pa3BUTHE
(omOpuorenes). Orarbl SMOPHOHAIBLHOTO PA3BUTHSA Y MO3BOHOYHBIX >KMBOTHBIX:
npoOjeHue, racTpynsauus, opraHoreHes. [locTamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHOHAIBHOTO PA3BUTHA. TPAMOe, HempsiMoe (TMUMHOYHOE). BrusHue



Cpelmbl Ha Pa3BUTHE OPTaHW3MOB, (DAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct u pasButue pactenuii. OHTOr€HE3 LBETKOBOIO PACTEHUA. CTPOCHHE
CEMEHHU, CTAIUU PA3BUTHUS.

JleMoHcTpanuu:

Tabmuisl 1 cxembl: «DOpMbI PAa3MHOXKEHHUS OPraHU3MOBY, «JIBOMHOE
OMJIOJOTBOPEHUE Y [IBETKOBBIX pacTeHui», «BereratTuBHOE PpPa3MHOKEHUE
pactenmity, «J/lenenue kinetku Oakrepui», «CTpOEHHME TMOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMmbl», «Knerounsrit mukimy, «Pemmukanms JHK», «Mwutosy,
«Metioz», «lIpsamoe n HenpsAMoe pa3BuThey, «I aMeTOreHe3 y MIEKONUTAIIUX U
yenoBekay, «OCHOBHBIE CTaAUN OHTOTECHE3aY.

OO0opynoBaHue: MUKPOCKOTL, MUKPOTPENnapaThl «CriepMaTo30u1bl
MJIEKOTIHUTAIOIIEroy, «SlhlekneTka Miaekonuraromeroy, «Kapuokunes B kieTkax
KOpelIKa JIyKa», MarHuTHas MoJelb-aniyinkanus «JleneHue KIETKW», MOJIEib
JIHK, momens meradazHOM XPOMOCOMEI.

JlaGopaTopHble U MpPaKTUUYECKHE PA0OTHI:

Jlabopatopnas pabora Ne 3. «HabOmioaeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIpPENnapaTaxy.

Jlaboparopnas pabora Ne 4. «3yueHue CTpOEHMS IOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U H3MEHYHUBOCTH OPraHU3MOB.

[Tpeamer u 3amaun reHeTuku. Mctopus pa3BuThs reHETUKA. Pojib IUTOIOrHU
1 SMOPHOJIOTUM B CTAHOBJICHUM TE€HETUKHW. BKiiaa poccuickux M 3apyOeKHBIX
YUYEHBIX B Ppa3BUTHE TEHETHKH. MeToapl TEHETHUKHA (THOPUAOIOTHUSCKUM,
IUTOTCHETUYECKUH, MOJIEKYJISIPHO-TeHeTHUeCKuii). (OCHOBHBIE T'€HETHUECKUE
noHATUs. ['eHeTHuecKas CUMBOJIMKA, UCIOJIb3yeMas B CXeMaX CKPEIIUBAHUIMA.

3aKOHOMEPHOCTH HACJICIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE . MeHaenem.
MoHoruOpuiHOE CKpellMBaHWe. 3aKOH €IMHO0-00pa3us TuOpUJIOB TMEPBOTO
nokonenus. [lpaBuyno JOMUHMpPOBAaHMS. 3aKOH PACHICIJICHUS PU3HAKOB.
['nnoresa ynctoThl ramer. [1oJIHOE M HEMOTHOE TOMUHUPOBAHUE.

JluruOpuaHoe  CKpelMBaHWE. 3aKOH  HE3aBUCHUMOTO  HACIEI0BAHHUA
MpU3HAKOB.  [[UTOr€HETUUECKWE  OCHOBBI  JUTMOPUAHOTO  CKPEIIMBAHUA.
AHanuzupymoniee ckpenmpanne. Mcnoab30BaHrne aHATU3UPYIOIIETO CKPEIMBAHUA
JUIS1 OTIPEJICTICHUS TEHOTHUIIA OCO0U.

CueruieHHOe HacienoBaHue mnpusHakoB. Pabdora T. Moprana no
CLCIJICHHOMY HacCJE0BAaHUIO TeHOB. HapyllieHue ClIenieHusl TeHOB B pe3yJibTaTe
KPOCCHHTOBEpA.

XpoMOCOMHAsi TEOPUS HACIEACTBEHHOCTH. [ € HETHUECKHE KAPTHI.



I'enernka mosa. XpoMOCOMHOE OmpeAenieHre moia. AyToCOMbl U TOJOBBIE
XpOMOCOMBI. ['OoMOorameTrHele W reTreporaMeTHeie OpraHu3mbl. HacrnenoBanwue
MPU3HAKOB, CLETJIEHHBIX C MOJIOM.

HN3menunBoCTh. BUapl N3MEHUMBOCTH: HEHACIICICTBEHHAA W HACIEACTBEHHAS.
Pomb  cpempl B HEHACHEACTBEHHOW  WM3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOMU(UKAIMMOHHON N3MEHUMBOCTH. BapuarimoHHbIN sl 1 BapHallMOHHAss KPUBas.
Hopma peaknmm npusHaka. KoJWYECTBEHHBIE M KAUECTBEHHBIC MPU3HAKK U WX
HOpMa peaknuu. CBoMCcTBAa MOAU()HKAIIMOHHOW H3MEHYHUBOCTH.

HacnenctBeHnnad, wiv TEHOTUMNHMUYECKAsd, W3MEHUMBOCTh. KomOWHaATUBHAs
U3MEHYMBOCTh. MeH03 W MojJoBOM MpollecC — OCHOBA KOMOWHATUBHOM
U3MEHUMBOCTH. MyTarmorHas 3MeHUHBOCTh. Kiaccudukanus MyTamwii: TCHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa M MpUUMHBI MyTanuid. MyTtareHabie (paKkTophI.
3aKOH rOMOJIOTMUECKUX PSAJOB B HAc/ieAcTBeHHOM n3MenunBocty H. Y. Basunoga.

BHeanepHas HaCneACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapwormn uenmoBeka. OCHOBHBIE METOJbI T€HETHKH
YeJIOBEKA: TCHECAIOTHUCCKUM, OJTM3HCIOBBIN, IINTOTCHETHUCCKUM, OMOXUMHUUCCKHUH,
MOJIEKYJIIPHO-TEHETHUECCKH . CoBpemeHHOE ONPEACTICHUE TE€HOTHIIA:
MOJTHOT€EHOMHOE CEKBEHUPOBAHUE, T€HOTUNUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1I[P-ananu3a. HacneacrBeHHbIe 3a00JIcBaHUS YEJIOBEKA: TCHHBIC OOJIC3HU,
0OJIE3HU € HACIEACTBEHHOW MNPEAPACHONIONKEHHOCTBIO, XPOMOCOMHbBIE OOJIE3HHU.
Comarnueckue W TeHepaTuBHbie MyTanuu. CTBONOBBIE KIETKHU. [IpuHIUIIBI
3I0pOBOT0 00pa3a >KU3HM, THATHOCTHKH, MPOPUIIAKTHKH H JICUCHUS TCHETHIECKHUX
0osne3Hel. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBAHME. 3HAUEHUE METUIIMHCKON
TE€HETUKH B MPEAOTBPAIICHUY Y JICUEHUU IEHETUUECKIX 3a00JIEBAHUM UETTOBEKA.

leMoHcTpanuu:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B.
Tumodeen-Pecorckuii, H. 1. Basunos.

Tabnumbel ©W = CXEMBI: «MoOHOTHOpHUIHOE  CKpEIUBAaHUE H  €ro
[UTOT€HETUYECKAsT OCHOBA», «3aKOH pACIICIUICHUS M €ro IUTOr€HETUYeCKas
OCHOB@», «3aKOH  YHUCTOTHI  ramery, «JurubpuaHoe  CKpelMBaHUEY,
«{uTonornyeckue  OCHOBbI  JUTMOPUAHOTO  CKpenuBaHus»,  «Meho3y,
«B3aumoneincTBue aIeTbHBIX TE€HOBY», «l €HETMYECKME KapThl PACTEHUN,
JKUBOTHBIX W 4eOBeKa», «l'eHeTwka mosia», «3aKOHOMEPHOCTH HACJEAOBaHUA,
CLUCIUIEHHOrO ¢ mnoJioMm», «KapuoTumel 4YemoBeka W KUBOTHBIX», «Buasl
U3MEHUHMBOCTH», «MoaudukanmmonHas W3MEHUHMBOCTH», «HacmemoBanuwe pesyc-
(haktopay, «I'eHernka rpynm KpoBm», «MyTarinoHHAs ©3MEHUUBOCTH Y.

OOopynoBanue: Mojaenu-anmvkanuu «MOHOTUOPUIHOE CKPEIIMBAHUEY,
«Henonnoe nomunupoBaHuey», «JlurubpuaHoe ckpemuBanue», «llepekpéct



XpPOMOCOM», MHKPOCKOIT W MHKpompemnapaT «/[pozodwmmay (HopMa, MyTaruu
(hopMBI KPBLITBEB M OKPACKH TeJia), Tepbapuii «I 0pox OCEBHOMY.

JlaGopaTopHble U MpPaKTUUYECKHE PAOOTHI:

Jlaboparopnas padora Ne 5. «3yueHuwe pe3yabTaTOB MOHOTHOPHIHOTO H
JUTHOPUIHOTO CKPEIMUBAHKS Y APO30(HITEI Ha TOTOBBIX MUKPOTIPEIIapaTaxy.

JlaGoparopnas padora Ne 6. «M3yueHne MoaupUKAIIMOHHOW H3MEHUNBOCTH,
MOCTPOEHUE BAPUALMOHHOIO PAJA U BAPUALMOHHON KPUBOMY.

JlabopaTtopnas pabora Ne 7. «AHanmM3 MyTanuid y apo30(HIbl Ha TOTOBBIX
MHUKpOTpenaparax.

IIpaktnueckas pabora Ne 2. «CocraBieHHME W aHAJW3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHHL.

Cenekua Kak HayKa W TMPOILECC. 3apOXKIAECHUE CEJICKIMU U JOMECTUKAIUA.
Yuenne H. M. BapuioBa o0 I1eHTpaX TMPOUCXOXKACHHUA W MHOrooOpasus
KYJbTYPHBIX pacTeHUH. L{eHTphl MPOUCXOKACHUS JOMAITHUX KUBOTHBIX. COpT,
MOpo/JIa, IITaMM.

CoBpeMeHHbIE METOABI CeIeKIMU. MacCcoBbIf U MHAUBUIyaIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHUH U KUBOTHBIX. OIlEHKAa SKCTephepa. baM3KOpPOACTBEHHOE
cKpelBaHue — WHOpuAuHT. Yucras nuaus. CKpENIMBAHUE YWCTHIX JIMHUH.
I'ereposuc, unu rudpuanas cuia. HepoacTBeHHOE CKpelIMBaHWEe — ayTOPUIAWHT.
Otnanénnas rubpuauzanma W €€ ycnexu. VCKYCCTBEHHBIH MyTareHes U
MOJIYyYCHUE TOJUIUIONI0B. JIOCTHMIKEHUS CEJIEKIMU PACTCHHUM, JMXUBOTHBIX U
MUKPOOPraHU3MOB.

buotexHonorus kak oOTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTarbl
co3nanusi pexomOuHantHo JIHK wu TpaHcrennsix opranusmoB. KierouHas
nHkeHepud. Knerounsie KyabTypbl. MHKPOKIOHATBHOE PA3MHOKEHUE PACTECHHUM.
KnonupoBaHue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SHUCTBEHHBIX OPTraHU3MOB.
Oxonornyeckue W dthdeckue — mpodiembl. MO —  reHeTHYeckH
MOTU(PHUITUPOBAHHBIC OPTAHU3MBI.

JleMoHCTpaluu:

[Toptpers: H. WU. BaBunos, . B. Muuypun, ['. JI. Kapneuenko, M. @.
WBaHoB.

Tabnuisl 1 cxembl: Kapra «lleHTpbl MPOMCXOXKACHUS M MHOrooOpasus
KYJbTYPHBIX pacTeHuit», «[lopoasl AOMAIIHUX >KUBOTHBIX», «COpTa KyJbTYPHBIX
pactenuity, «Otaanéunas rudpuanzanusy», «Paborsl akagemuka M. ©. BaHoBay,
«[Tonummongusa», «OObeKThl OUOTEXHONOTUKY, «KJeTOuHble KyJIbTYpbl U
KJIOHUpOBaHKe, «KOHCTPpyHpPOBaHUE U MTEPEHOC TEHOB, XPOMOCOMY.

OO0opymnoBaHHE: MYJISIKH TUIOAOB M KOPHEIIIONOB TUKHAX (DOPM U KYJITYPHBIX
COpTOB pacTeHui, repbapuii «CenbCKOX03IMCTBEHHBIE PACTCHUS.



JlaGopaTopHble U MPaKTUHUYECKHE PAOOTHI:

Okckypcus «OCHOBHBIE METOABI M JIOCTHOKCHHUSI CEIEKIIUW PAaCTCHUN H
JKHBOTHBIX (Ha CEIEKITMOHHYIO CTaHITHIO, MJIEMEHHYIO dhepmy,
COPTOMCIIBITATENIBHBIA ~ yUacTOK, B TEIJWYHOE XO3SHCTBO, JabOpaTOpHIO
arpOYHHMBEPCHUTETA WU HAYYHOTO TIEHTPA)».

11 KUIACC

Tema 1. DBoIIOLIUOHHAS OUOJIOTHSL.

[IpennochbIkin BO3HUKHOBEHHUS JBOJIOIMOHHOW TEOPUW. OBONIOIHOHHAS
Teopus W €€ MeCTO B OMONOrWH. BiusiHuEe >BOMOIMOHHOW TEOPWM HA PA3BUTHE
OMOJIOTUM U APYTUX HAYK.

CsunerenscTBa 3BOMONUU. [lajeoHTOMOrMUECKUE: TMOCAEA0BATEILHOCTD
MOSBJICHUS BHJIOB B TMAJICOHTOJOTHUECKONW JICTOMHCH, TIEPEXOMHbIE (HOPMBI.
buoreorpaduueckue: cxoacTBo B paziauure ¢ayH U (aop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKUE: CXOACTBA W Pa3iuuyusi SMOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIIHHO-aHATOMUYECKHAE. TOMOJIOTHYHBIC, aAHAJOTHIHBIC,
PYIMMEHTApPHBIC OpPTaHBI, aTaBU3MbI. MOJIEKYIIPHO-OMOXUMHYECKHE. CXOICTBO
MEXaHW3MOB HACJICACTBEHHOCTH W OCHOBHBIX METAa0ONMYECKMX MYTEH Yy BCeX
OpPraHU3MOB.

OsomtormonHas Tteopusas Y. Jlapsuna. IIpeamochliKd BO3HUKHOBEHHUSA
JapBUHU3MA. J[BYOKYIIIHE CHJIBI HBOJIONMH BHAOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOXEHUE TPU OTPAHUUCHHOCTH PECYPCOB, HEOMPEACIEHHAS U3MEHUUBOCTb,
6oprba 3a CyIEeCTBOBAHNE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus oo (CTD) 1 €€ OCHOBHBIE TIOJIOKECHHUS.

Muxkpossomorus. [lomynsanus kak emHATA BAIA U SBOJTIOIHH.

JiBuxymue cunbl ((hakTOPBI) BONIOIMK BHIOB B TpUpoae. MyTarmoHHBIH
mporecc M KOMOWHATHBHAS W3MEHUYMBOCTH. [lOMyAIMOHHBIE BONHBI W Jpeid
reroB. M3omsamnms u Murparusi.

EcrectBennpiii  orbop — Hanpapnstonmii  daktop sBomommu.  Dopmbl
€CTECTBEHHOTO 0TOOpa.

[Iprcmoco0IeHHOCTh OPraHU3MOB KAk Pe3yibTaT SBONIONWA. [Ipumeps
MPUCTIOCOOJICHAH Y OpraHu3MoB. ApoMop(O3bl ¥ UIAHO-aTANTAIHH.

Bun w BumooOpaszosamme. Kpurepum Buma. OcHOBHbie  (POpMBI
BH1000pa30BaHus . reorpaduueckoe, IKOJIOTHIECKOE.

Makpossomorusi.  ©DopMbl  ABOMIONUHK:  (prieTHYECKas, JAUBEPTEHTHAS,
KOHBEpreHTHas, mapajuienbaas. HeoOpaTuMocTh SBONIOIUH.

[IporcxoxkaeHre OT HECTEMATM3UPOBAHHBIX TIpenkoB. [Iporpeccupyromas
crienuanu3anug. AanTuBHAS pPaTAaIs.

leMoHcTpanuu:



IToptpersi: K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, B. O. Kopanesckuii, K.
M. bap, D. I'ekkens, ©. Mronnep, A. H. Cesepiios.

Tabnuiibl v cxembl: «Pa3BUTHE OPraHUYECKOro MUPa Ha 3eMiie», «3apObIiin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Dopmbl  OopbObl 32
cyiectBoBanuey, «EcrecTtBeHHbld oTOOpPY», «MHOrooO6pa3ue COpTOB PacTEHU»,
«MHorooOpa3ue  MOpoA  KUBOTHBIX)», «(Tonynsuuny, «MyTtanuoHHas
U3MEHUHMBOCTE», «ApoMopdosbly, «Mmuoamanrammmy, «OO0mas aereHepanysy,
«JIsmxymme cuibl 3Bomonuuy, «Kapra-cxema wmapmipyra myremectBus Y.
NapsunHa», «boppba 3a cyimiecTBoBanuey, «lIpHcOCOOIEHHOCTh OPTaHU3MOBY,
«["eorpadmueckoe Bumo0OpazoBaHrey», « IKOJIOTHUECKOE BUI00OPA30OBAHKEY.

OOopynoBaHUEe: KOJUIEKIMS HACEKOMBIX C Pa3JIMUHBIMU THUIAMU OKPACKH,
Ha0Op TJIONOB M CEMsAH, KoJuleKuus «lIpumepbl 3alIUTHBIX MPUCIOCOONEHUN Y
KUBOTHBIX», MOjenb «OCHOBHBIE HAMPABJICHHUS SBOJIONUNY», O00BEMHAS MOJEIb
«CTpoeHuE TOJIOBHOI'O MO3Tra MO3BOHOYHBIX ).

buoreorpadwmueckas kapra wmupa, Komiekmms «DoOpMBI  COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmoaens anmiukanus «llepekpéct
XpOMOCOMY», BjaxHble mpenapatsl «Pa3Butne Hacekomoroy», «Pa3putue
JATYITKW», MUKponpenapaT «/lpozodmmay (Hopma, myranuu (popMbl KPBUIBEB W
OKPACKH TeNa).

JlabGopaTopHble U MPaKTHUYECKHE PAOOTHI:

JlaGoparopnas padora Ne 1. «CpaBHeHHE BHIOB IO MOP(dOIOTHUESCKOMY
KPUTEPUIO».

Jlabopatopnas padora Ne 2. «Onucanve MprUCIOCOOICHHOCTH OpraHu3Ma u
€€ OTHOCUTENIbHOTO XapaKTepay.

Tema 2. Bo3dHUKHOBeHNE U pa3BUTHE KHU3HU HA 3em.Jie.

JloHayuyHbl€ TPENCTABICHUA O 3apOXKICHWU KU3HU. HayuHbie rumoress
BO3BHUKHOBEHHUA KU3HM Ha 3emiie: aOUOreHe3 W MaHcnepMus. XHUMHUECKasd
ABOMIOLMSA. AOWOTE€HHBIA CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHWYECKHX.
DKCMEPUMEHTANIBHOE MOATBEPKACHUE XUMUIECKON »BONIOLIMKA. HauanbHbIe 3Tarnbl
ounonornueckoi spomonuu. ['unoreza PHK-mupa. ®opMupoBanmue MeMOpaHHbBIX
CTPYKTYp W BO3HUKHOBEHWE MPOTOKJIETKHU. [lepBble KJIETKH M WX 3BOJIIOIUA.
®opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pazputue xu3Hu Ha 3emsie no 3pam u nepuonam. Karapxei. Apxelickas u
nmpoTepo3oiickas 3pbl. Ilameosoiickas »pa W €€ TEPUOABI. KEMOPHUHUCKUM,
OPJOBUKCKHM, CUJTYPUNCKHM, ICBOHCKUN, KAMEHHOYTOJIbHBIN, TIEPMCKUH.

Me3o030McKas spa U €€ NEePUObl: TPUACOBBIN, FOPCKUA, METOBOA.

KaitHo3oiickads »5spa W €€ TMEpUOAbl: MAJCOrCHOBBIA, HEOTCHOBBIMH,
AQHTPOIIOTCHOBBIH.



XapakTepucTuka KjiuMaTra W reosiormueckux mpoiieccoB. OCHOBHBIE HTarlbl
ABOJTIOIIMN PACTUTEIIBHOTO W KHBOTHOTO MHpa. Apomopdo3bsl y pacTeHuid
KUBOTHBIX. [losIBJICHKE, paclBET U BEIMUPAHUE IPYIM )KUBBIX OPTraHU3MOB.

Cuctema OpraHMye€CcKOro Mupa Kak OTpakeHHe »5BoolMU. (OCHOBHbBIC
CUCTEMATHUUECKHE IPYMIbl OPTaHU3MOB.

OBOJIIOLMA YeJIOBEKA. AHTPOIOIOTHS KaK Hayka. PazButue nmpeacTaBiieHui o
MPOUCXOXKJICHUM 4YesioBeka. Meroapl u3ydeHus aHTponoreHe3a. (CxoactBa u
pa3JIMuUs YeI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MOJIOKEHHUE UETTOBEKA.

Jewxymue  cwibl  (akTopel)  aHTpomoreHe3a.  HacnemcrBenHas
U3MEHUYMBOCTh M  €CTECTBEHHBIH oTOOp. OOmecTBeHHbIH 00pa3 KHU3HH,
U3TOTOBJICHUE OPY/IUH TPYyJa, MBIIILJICHHUE, PEUb.

OCHOBHBIE CTAIMM W BETBH 3BOJIIOIMK YEJIOBEKA: aBCTpajonuTeku, Uenosek
yMmenbid, Yenmosek npamoxoasmmi, YenoBek HeaHAEpTANbCKHM, YenoBek
pasyMmHblii. Haxoaku HCKOMaeMblx OCTaTKOB, BPEMs CYIIECTBOBAaHMS, 0OJaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOIO M0O3Ta, 00pas3 KU3HHU, OPYAU.

UenoBeueckne  packl. OCHOBHbiE  OONBIIME  pachl:  €BPOIMECOUHAS
(eBpasmiickas),  Herpo-aBCTpalioWaHas  (dPKBaTOpWAIbHAS),  MOHTOJIOWTHAS
(a3maTcko-amepukaHckas).  UepTsl  MPUCIOCOOJECHHOCTH  MPEACTaBHTECH
YEJIOBEUYECKUX Pac K YCIOBUSM CYIIECTBOBAaHMSA. EJIMHCTBO 4YEIOBEYECKHUX pac.
Kpuruka pacusma.

JdeMoHcTpanun:

[Toptpetsi: ®. Penu, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmumer 1 cxembl: «Bo3aukHOBeHME (COTHEUHON CcHCTEMBI», «Pa3Burhe
oprannueckoro mupa», «PacturenbHas wierka», <« KuBOTHas  KJETKay,
«[Ipokapuotnueckas kieTka», «CoBpeMEHHas CHUCTEMa OPraHMYECKOro MHUpPaAy,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHUS YEJIOBEKA M UEI0BEKOOOPA3HbIX
00e3baH», «OCHOBHbIE MeCTa MaJCOHTOJIOTMUECKUX  HAXOJIOK  MPEJIKOB
COBPEMCHHOI'O 4YejioBeKay», «/lpeBHeimme moan», «/peBuue moam», «lleppbie
COBPEMEHHBIE JIIOANY, «UenoBeuecKue pachly.

O6opynoBanne:  mymsiku  «[IpoucxoxkneHue — vemoBekay  (OOCTHI
aBCTPAJIONUTEKA, TUTEKAHTPOINA, HEaHAEPTablla, KPOMaHBbOHIIA), CIICTIKH WJTH
N300paKCHUS KaMEHHBIX OPYAUH TEpBOOBITHOTO dYEIOBEKAa (KAMHH-YOMIICPHI,
pyOmna, ckpebna), TEOXpoHOJNOTHUecKas Tabnauma, Koulekimsa «DopMbl
COXPAHHOCTH UCKOTIAEMbIX )KMBOTHBIX W PACTCHUINY.

JlaGopaTopHble U MPaKTUHUYECKHE PA0OTHI:

[TpakTrueckas pabora Ne 1. «M3yueHne MCKOMAEMbIX OCTATKOB PACTCHUN U
KUBOTHBIX B KOJUTCKITHSIX).



DKCKypcHusi «DBOJIONNAS OPTraHUYECKOTO MHpa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIH WA KPaCBEAUCCKHI My3€it).

Tema 3. Oprann3Mbl U OKpYy KaloIasi cpeaa.

DKOJIOTUA KaK HayKa. 3aJauyd U pa3Jieibl SKOJIOTUH. MeToAbl SKOJIOTHYECKUX
UCCIIEIOBAHUM. DKOTOTHUECKOE MUPOBO33PEHUE COBPEMEHHOI'O UEIOBEKA.

Cpenpl oOuTaHUs OPraHW3MOB: BOJIHAS, HA3€MHO-BO3/AYIIHAs, IMOYBEHHAs,
BHYTPHUOPTraHU3MEHHAs.

Oxonornueckue ¢akropel. Knaccudukanms HSKogoruueckux  (HaKTOPOB:
abuoTndeckue, OWOTHUUECKHME W aAHTPOIMOreHHbiE. JIeHCTBUE HKOJOTHUECKUX
(haKkTOPOB HA OPraHU3MBEI.

Aobnornueckue (pakToOphl: CBET, TeMIepaTypa, BIAXHOCTh. DOTONEPHOINU3M.
[IpucriocoOnennss  OpraHu3MoOB K JeHCTBHIO  aOWOTHUecKuX  (haKTOPOB.
buonornueckue puTMBI.

buotnueckne  daxTopsr. Buast OMOTUYECKUX  B3aUMOJCHCTBHUIA:
KOHKYPEHITUS, XUIITHNYECTBO, cuMOM03 u ero (opmsl. [Tapazutusm, xoomeparus,
MYTyaju3M, KOMMEHCAJW3M (KBApTHPAHCTBO, HAXJEOHWUYECTBO). AMEHCANM3M,
HEeWTpaau3M. 3HAUeHUE OWUOTHUYECKUX B3aUMOACHCTBUA Il CYIIECTBOBAHUS
OPraHKW3MOB B MPUPOAHBIX COODINECTBAX.

OKOJIOTUYECKUE XAPaKTEPUCTUKU monyJsiiuu. (OCHOBHbIE MMOKa3aTeNn
MONYJISIUN: YUCJIEHHOCTh, TUIOTHOCTh, POXKIA€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanua. J[MHaMuKa YuCICHHOCTH MOMYJISIUA U €€ PEryJIaius.

JdeMoHcTpanun:

[Toptpertsi: A. I'ymGonbar, K. @. Pynbe, 3. ['ekkernb.

Tabnuisl 1 cxemsbl: kapra «llpupoansie 30Hb 3eminy, «Cpenbl 0OMTaHUA
opranu3moBy», «®Doronepuoausmy, «llonyndaiun», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTH TTONYJIAINHA HHPY30puu-TyPenbkny, «lInutmessie menm.

JlaGopaTopHble U NpaKTUHUYECKHE PAOOTHI:

JlaGoparopnas pabora Ne 3. «Mopdonornueckue 0COOSHHOCTH PAaCTCHUN W3
Pa3HBIX MECT OOUTAHUAY.

JlaGoparopnasa pabdora Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckas padora Ne 2. «[Toacuér maoTHOCTH MONYJISIMA Pa3HbIX BUAOB
PACTECHHUIN.

Tema 4. Coo0miecTBa M 3K0JIOrHYECKHE CUCTEMBI.

CoobmiecTBO opranu3MoB — OuoieHo3. CTpyKTypbl OMOIIEHO3a: BUJOBas,
MPOCTPAaHCTBCHHAA, Tpoduueckas (mmmieBast). Buapl-nomwmaantsl. CBs3u B
OHMOILIEHO3E.

Oxoyoruueckne cucTeMbl (dkocucTembl). [loHaTtne 00 »skocucTemMe U
ouoreoneHoze. OYHKIMOHAJIbHBIE KOMIIOHEHTBHl 3KOCHUCTEMBbI. TPOJYIEHTHI,



KOHCYMEHTBI, PEAYIeHTh. KpyroBopoT BEIECTB W MOTOK SHEPTHH B IKOCHUCTEME.
Tpodwuueckne (mwmmieBbie) YpOBHHU HKOCHUCTeMBI. [lumieBbie Temd W CETH.
OcCHOBHBIC TIOKa3aTENIM SKOCHUCTEMBI: OMOMacca, MPOAYKIHSA. IKOJIOTHUECKHE
MUPaAMUABI. TPOAYKIMHA, YHUCIICHHOCTH, Owmomaccel. CBOWCTBA 3KOCHCTEM:
YCTOMUMBOCTh, camoperyJiaius, pazputue. Cykieccus.

[TpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03P M PEK. DKOCHCTEMA XBOWMHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTE€HHBIE ~ SKOCUCTEMBI.  ATPOAKOCHUCTEMBI. Y POOIKOCUCTEMBI.
Buonoruueckoe u x034MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢akrop ycroiHumBocTH SKocucTeM. CoXpaHEHHE
OMOJIOTHYECKOT0 pa3HO00pa3us Ha 3eMIie.

Yuenane B. U. Bepuaackoro o Omocdepe. 'panurpl, coctaB U CTpPyKTypa
omocepsl. Kusoe BemectBo u ero ¢yHknmu. OcobeHHOCTH OHOChEphl Kak
ro0aabHON 3KOCUCTEeMbl. J[MHAMHUUYEeCKOe paBHOBECHME M oOpaTHas CBS3b B
omocdepe.

KpyroBopots! BemecTs U OHOT€OXUMHUYECKUE ITUKITHI AJIEMEHTOB (yTepoa,
a30Ta). 30HATbHOCTH Onocdepbi. OCHOBHBIC OMOMBI CYIIIH.

YenopedecTBo B Omocdepe 3emMiin. AHTPONIOTeHHBIC H3MEHEHUS B Orocdepe.
I'moGanbHBIE HKOJIOrHYECKHE MPOOIEMBI.

CocyIiiecTBoBaHHE TIPUPOIBI u YEeJI0BEUECTRA. CoxpaHeHnue
onopazHooOpasnug Kak OCHOBA ycTowunBocTH Omocdepbl. OcHOBA paroOHAIBHOTO
yOpPaBJICHUS TPUPOJHBIMH pecypcaMd MW WX HCIONb30BaHWE. JlOCTHXEHUS
OMOJIOTHH U OXPaHa MPUPOJIbI.

ldeMoHcTpanuu:

[Toptpersi: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuubr 1 cxembl: «llumiesbie nenu», «bUOLIEHO3: COCTaB M CTPYKTypay,
«[Ipupomubie cooOmectBay, «llemn mnwTaHWUA», «IKOJIOTHUECKAS THPAMHUIAY,
«buocdepa n uemosek», «IKOCHUCTEMA MHUPOKOIMCTBEHHOTO JIeca», « DKOCHCTEMA
XBOWHOro  Jjeca», «buorneHno3 Bomoémay», «ArporeHo3», «lIpumepHbie
AHTPOTIOTCHHBIE  BO3JACHCTBUS HA TpHPOAY», «BaxHelmme WCTOUYHUKH
3arpsA3HEHMs BO3/yXa W TPYHTOBHIX BOAY, «[louBa — BaykHEHIas COCTaBIISAIONMAS
onocdepsry, «Dakropsl aerpaganwu mousy, «llapaukossiii 3¢ dekTy, «DakTopsi
PaavoaKTHBHOTO 3arpsa3HeHus Oumocdepb», «Obmas crpykrypa Omocdepsiy,
«PacnipocTpanenne xu3Hm B Ouocdepey», «O30HOBBIM dKpaH Ouocheps,
«Kpyrosopor yriepoaa B 6uoctepey, «KpyroBopor azora B Ipupoae».

OOopynoBanue: Mojenb-anminkanus «TunuuHble OMOLIEHO3bI», TepOapuii
«PactutensHbie cOOOIIECTBaY», KoleKnn «buorieno3y», «BpeanTenn BakKHEHIIINX
CEITbCKOXO3SIMCTBEHHBIX  KYJIbTYpP», TepOapuud W  KOJJICKIIMH PAcTEHUH U
KUBOTHBIX, TIPUHAICKAIINE K PA3HBIM SKOJOTHUSCKAM TPYIIIaM OJHOTO BHJA,



Kpacnas knura Poccuiickoit ®deneparuu, u300pakeHUS OXPAHSAEMBIX BHIOB
PACTEHUM Y )KUBOTHBIX.



[UDIAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA [TIPOI'PAMMBI TIO
BUOJIOTMMX HA  BA30OBOM  VPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHHKA

Cornacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUS K Pe3ysibTaTaMm
OCBOCHHMS  OOYyYalOIMUMHUCA TMPOrpaMM  CpeaHero  oOmiero  oOpa3oBaHMA:
JUYHOCTHBIM, METAMPEIMETHBIM B TIPESIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDBI

B cTpykType JIWYHOCTHBIX PE3yIbTATOB OCBOCHUA MpeaMera «buonorus»
BBIJICTICHBI CJCAYIONIUE COCTABJISAIONINE. OCO3HAHME OOYYarOIUMUCS POCCUICKON
rPaXJaHCKOH MACHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONPEACIICHUIO, HaJU4ue MOTHUBAIMM K  OOydeHUI0  OWOJIOTHH,
1[EJICHAMPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTA HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M KMCTOPUUYECKUX TPAAUIUN PaA3BUTUS OHOJOTHUECKOTO
3HaHUSA, TOTOBHOCTh M CIOCOOHOCTh OOYYAKOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATENIBHOCTA LEHHOCTHO-CMBICJIOBBIMHA ~ YCTAHOBKAMH, TPUCYIIUMHA CHUCTEME
OMOJIOTMUECKOr0  00pa30BaHUs, HAJWYUE HKOJOTMYECKOTO TPaBOCO3HAHMS,
CIOCOOHOCTH CTaBUTH LIEJIA U CTPOUTH KU3HEHHBIE TUTAHBHI.

JInuHOCTHBIE PE3ynbTaThl OCBOCHUS mpeamera «buonorus» aocTuraroTcs B
€AMHCTBE Y4YeOHOM M BOCMHUTATEIBHOW JICATEIbHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMA POCCHMUCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSAMH, TMPUHATHIMUA B OOIIECTBE MPaBUIaMU WU HOPMaMu
MOBEACHUS W CHOCOOCTBYIOT TMPOIECCaM CaMOIO3HAHUA, CAMOBOCIUTAHUS H
CaMOpA3BUTHUA, PA3BUTHUA BHYTPECHHEH TMO3MLUMM JIMYHOCTH, MNATPUOTU3MA,
YBAOKEHUS K 3aKOHY W MPABOMOPSAKY, YETOBEKY TPYJa U CTAPLIEMY IMOKOJICHUIO,
B3aMMHOTI'0 YBA)XXCHUSA, OCEPEKHOrO OTHOIIECHUS K KYJbTYPHOMY HACIEAUID U
TPAAULIMAM MHOTOHALMOHAIBHOTO Hapoaa Poccwuiickoit deaepaunn, nmpupoae u
OKPYXKAIOIIEH Cpeae.

JInuHOCTHBIE PE3yabTAaThl OCBOCHUS ydeOHOro mnpeamera «buosorus»
JIOJIKHBI OTpakaTh FOTOBHOCTh U CIMIOCOOHOCTh 00YUarOIINXCS PYKOBOACTBOBATHCS
chopMUpOBaHHONW BHYTPECHHEH MO3UIIMECH JWYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIlMH, TO3UTUBHBIX BHYTPEHHHMX  YOEXKICHUH, COOTBETCTBYIOIIMX
TPAJULUOHHBIM [IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W ONBITA ACATEIBHOCTH B MPOLIECCE PEATU3alMi OCHOBHBIX HAIPABJICHUN
BOCTIUTATEIIBHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UITMHA 00YUaIOMEerocst Kak akTUBHOTO H

OTBETCTBEHHOT O Wi€HA POCCUICKOro O0IIECTRA,



OCO3HAHHWE CBOUX KOHCTUTYLIMOHHBIX TMpPaB M OOS3aHHOCTEH, YBaKECHUE
3aKOHA U PaBOMOPIKA,

FOTOBHOCTh K COBMECTHOM TBOPUECKOW JEATEIBHOCTA TP CO3JaHUU
Y4EOHBIX MPOEKTOB, PEUICHUH YUYEOHBIX WU MO3HABATENbHBIX 33/1au, BBHIMOJHEHUH
OMOJIOTUUECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAEHATh COOCTBEHHYIO TMMO3UIMIO TI0 OTHOIICHHIO K
SABJICHUSIM COBPEMEHHOM KU3HU U OOBACHSATH €€,

YMEHHE YUWUTHIBATh B CBOMX ACHCTBUIX HEOOXOAMMOCTb KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKIACHUAMU, KYJIbTYPHBIMH LICHHOCTSIMHU U
COIMAIbHBIM TTOJIOKEHUEM

FOTOBHOCTh K COTPYAHWUYECTBY B TPOILIECCE COBMECTHOTO BBIMIOJHEHUA
y4eOHBIX, TO3HABATEIbHBIX W HUCCIEAOBATENBCKUX 3a7ad, YBaXKUTEIBLHOTO
OTHOIIICHUS K MHEHWIO OINMOHEHTOB MNpPH OOCYXKJACHUU CIOPHBIX BOMPOCOB
OMOJIOTHUECKOTO COAEP KAHUS,

TOTOBHOCTh K TYMaHUTAPHOHN U BOJIOHTEPCKOM AEATEIBHOCTH,

2) NaTpUOTUYECKOI0 BOCIUTAHUS:

c(hopMHUPOBAHHOCTH POCCHMCKON rPaXKIaHCKOMN UACHTUYHOCTH,
MaTpuoTU3Ma, YBAXXEHUA K CBOEMY HApOJAY, YYBCTBA OTBETCTBEHHOCTH MEPEN
Ponunoii, ropmoctw 3a cBoil kpai, cBOWO PoauHy, CBOM S3BIK W KYJIBTYPY,
MPOIILJIOE U HACTOAIIEE MHOTOHAIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIICHUE K MPUPOJTHOMY HACJICAMIO U MaMATHUKAM MPUPO/IbI,
nocTHXeHusAM Poccum B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLICHWBATh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHEC OWOJIOTUM, TOHUMAHUS 3HAUCHUS OWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBRA;

uaerHas yOeKIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3ammre (OTeuecTsa,
OTBETCTBEHHOCTbD 3a €r0 CyAbOy;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSI:

OCO3HAHUE TYXOBHBIX IIECHHOCTEW POCCUUCKOT0O HAPOAa,

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSA, STHICCKOTO TIOBEACHHS,

CIIOCOOHOCTh OIIEHMBATh CHUTYALIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUCHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH,

OCO3HAHHKE JIMYHOTO BKJIAJ1a B MOCTPOCHUE YCTOMUMBOTO OYYIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJMTENISAM, CO3/JaHAI0 CEMbH HA OCHOBE
OCO3HAHHOT'O MPHUHATHUA LEHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauUAMU Hapo10B Poccuu,

4) 3cTeTH4eCKOro BOCMIUTAHUS:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIHOUAs ACTETUKY ObITa, HAYYHOT'O H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAHUE HMOIIUOHATIBHOT O BO3ACUCTBHUS )KMBOM IPUPOJILI U €€ [IEHHOCTH,

TOTOBHOCTh K CAMOBBIPXKEHUIO B PA3HBIX BHUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJIATh KAYECTBA TBOPUECKOM JINUHOCTH,

5) ¢usnueckoro Bocnutanus, GopMHPOBaHMS KYJbTYPbl 30POBbSI U
AMOIHMOHAJILHOT0 0J1aronoJIyumsi:

MOHUMAHWE W peaju3alusa 3J0pOBOro M 0Oe3omacHOoro ooOpasa >KU3HHU
(3mOpoBOE  TUTaHWE, COOIONCHWE TUTHCHWYSCKHX TPaBWJI H  HOPM,
cOaTaHCHUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, PperysapHas ¢u3ndeckas
aKTUBHOCTBH), OEPEXKHOTO, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DPM3MUECKOMY W TICHXHUUECKOMY 3I0POBBIO;

MOHUMAHUE 1IEHHOCTH TPaBWI WHJIUBUAYAIIbBHOTO W  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYALMAX, YIPOKAKOIINX 3JJOPOBbIO U KU3HU JIIOJEH;

OCO3HAHWE TOCIICACTBUI M HEMPHITHS BPEAHBIX TMPUBBIYCK (YyMOTpPeOICHUS
AJIKOTOJISI, HAPKOTHKOB, KYPEHU);

6) TpyA0BOr0 BOCIUTAHMSI:

TOTOBHOCTh K TPYy, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAOIIOOHE;

TOTOBHOCTh K AKTUBHOMW MEATEIbHOCTH TEXHOJOTMUYECKOW W COLUAIBHOM
HAIpPaBJICHHOCTH, CMOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATENIBHO
BBITIOTHATH TAKYIO JEATEIbHOCTD;

WHTEPEC K Pa3nuuHbIM chepaM MmpodheCcCHOHANBHOW AEATENHHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymed mpodecCHH H  PEaTH30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUJIAHBI;

FOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMI0O M €amMOOOpa30BaHHUIO Ha
NPOTSKEHUN BCEU KU3HU,

7) 3K0J0THYECKOr0 BOCITUTAHUSI

AKOJIOTMUECKU 11€JIECOO00PA3HOE OTHOIIEHUE K MPUPOJE KaK HCTOYHHUKY
JKU3HU Ha 3eMJi€, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHSA HKOJOTHUECKOM KYJNbTYpbl: MPUOOPETEHUE OMbITA
MJIAHUPOBAHUS TIOCTYNKOB W OLEHKH WX BO3MOXHBIX TMOCJIEACTBUNA IS
OKPYKAFOIIEH CPEIbL,

OCO3HAHWE T100AJILHOTO XapakTepa 3KOJIOTHYECKMX MPOOJieM W MyTeH HX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MNPHOOpPETAEMble TPU HM3YUCHUM OWOJIOTUH
3HAHUSA W YMEHUS TPU PEUIEHUM TPOOJEM, CBA3AHHBIX C PALUOHAJIBLHBIM
MPUPOAOTIOIb30BaHHEM  (COONMIOACHUE  TIPABWJI  TOBEACHHS B TIPHPOJE,
HAIMpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUA B HKOCHUCTEMAX, OXPaHy BHJIOB,
aKOocUCTEM, Orocdepsr);



AKTUBHOC HEOPHUATHE ACWCTBUNA, MNPUHOCAIIMX BPEA  OKPYKAKOIIEH
MPUPOJHON Ccpelie, YMEHHE MPOTrHO3UPOBATh HEOJArOMPUATHBIE SKOJOTHUECKHE
MOCTEICTBUA NPEANPUHAMAEMBIX ICUCTBAN M TPEAOTBPAILATH WX,

HAJIMYKME PA3BUTOrO HKOJIOTMYECKOTO MBIIIJICHHS, YKOJTOTUHUECKON KYIbTYPHI,
OnbITa JEATEIIbHOCTH 3KOJIOTUYECKON HAMNPaBJICHHOCTH, YMEHHSA
PYKOBOJCTBOBAaTbCA WUMHU B ITO3HABATEJIbHOW, KOMMYHHUKATUBHOW U COLMAJIbHOW
MPAKTUKE, TOTOBHOCTH K YYACTUIO B MPAKTUYECKON NEATEIBHOCTH SKOJIOTHUECKON
HAMNPaBJICHHOCTH,

8) neHHOCTH HAYYHOT0 TO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHWPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHON MPAKTUKW, OCHOBAHHOI'O HA JIMAJIOTE
KYJBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJILTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOW W YHWTATEILCKOW KYJIBTYPhl KAaK CPEACTBA
B3aMMOJACHCTBUA MEXKIY JIFOJIbMU Y MTO3HAHUS MUPA,

MOHWUMaHWEe crnenmupuKn OWOJIOTHM KaK HayKW, OCO3HAHUA €€ PO B
(hopMHpOBAHWY PANMOHAIBHOTO HAYYHOTO MBIIMUICHUS, CO3JaHWH IETOCTHOTO
MPEJCTABJICHUS 00 OKPYXalolleM MHpPE KaK O €AUHCTBE MPHUPOJIbI, YEIOBEKA U
o0lllecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUU TPoOemM
COXPAHEHHUS TPUPOAHOTO PABHOBECHS,

yOeXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHUU JJIi COBPEMEHHOW IMBWJIM3ALINHU:
o0ecrneueHnsi HOBOTO YPOBHSI Pa3BUTUA MEIUIMHBI, CO3JAHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH,  CMOCOOHBIX  pelIaTh  PECypcHbie  MPOOJEMbl  pa3BUTHSA
YEJIOBEUYECTBA, MOUCKA MYTEH BHIXOJA U3 TJIOOAIBHBIX SKOJIOTMUECKUX MPOOJIEM U
obecrieueHusi  TNepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAJILHOMY
WCITOJIb30BAHUIO TIPUPOIHBIX PeCcypcoB W (hOPMHUPOBAHUIO HOBBIX CTAHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TOJIYYEHUM OWOJIOTMUECKUX 3HAHUM B  IENAX
MOBBIIIEHUA OOIIEH KYJIbTYPbl, €CTECTBEHHO-HAyYHON T'pPaMOTHOCTH, Kak
COCTaBHOM 9acTH (PYHKITMOHAILHOW TPAMOTHOCTH OOydJaronuxcs, GpopmupyeMoi
MPU U3YUYEHUHU OUOJIOTHH,

MOHAUMAHHUE CYIIHOCTH METOAOB MO3HAHWA, UCMOJb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH HCIOJb30BaTh TMOJYYa€MbI€ 3HAHUS [JI8 aHaIu3a |
OOBSICHEHUA SBJICHUN OKPYXKAIOIIEr0 MUpPa U MPOUCXOJAIIMX B HEM M3MCHECHUH,
yMEHHE nenath OOOCHOBAHHBIC 3aK/IOUCHHWS HAa OCHOBE HAydHBIX (DAKTOB W
HMMEIOIINXCS JAHHBIX C [EJIBI0 NOJYUYECHHUS TOCTOBEPHBIX BHIBOJOB,

CIOCOOHOCTh CAMOCTOATEILHO HCIMOJIb30BaTh OMOJOTMUECKUE 3HAHUS 4
penieHrs npoodJieM B PEaIbHbIX JKU3HECHHbBIX CUTYAIUAX;

OCO3HAHWE LIEHHOCTH HAYYHOWU JEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO U UCCIICIOBATENBCKYIO IEITEIbHOCTh MHAWBUAYAJIBHO U B TPYIIIE,



FOTOBHOCTH M CIIOCOOHOCTh K  HEMNPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BAHUIO, K AKTUBHOMY IMIOJIYYEHHUIO HOBBIX 3HAHWN MO OWOJIOTMHU B
COOTBETCTBHH C KM3HCHHBIMU MOTPEOHOCTAMM.

METAIIPEIMETHBIE PE3VJIbTATDBI

MeramnpeaMeTHbie pe3yIbTaThl OCBOCHHS yueOHOro mpemmera «bwmomorus»
BKJIFOYAIOT: 3HAYMMble 19  (OPMHPOBAHWUSA MHPOBO33PEHUS OO0YUaAIOIMHAXCS
MEKIUCITUTUTMHAPHBIE (MEXKIPEAMETHBIC) OOIMECHAYYHBIC TTOHATHA, OTPAKAIOIUE
IIEJIOCTHOCTh HAYyYHOW KapTHHBI MHpa © CICNU(PHKY METOMOB TIO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBCHHBIX HAyKax (BEIECTBO, YHEPTHUSA, SIBJICHHUE, MPOIIECC,
CHUCTEMa, Hay4YHBIW (haKT, MPUHITUII, THTOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICOBAaHUE,  HAOMIONCHHWE,  W3MEPEHHE,  OKCICPUMEHT W JPYTHX),
yHUBEPCAIbHBIC Yy4ueOHBIC JEHCTBUS (TO3HABATEIbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHEIE), o0ecrneunBaroIIme dhopmupoBanue (hyHKIIMOHATBHOM
IPAMOTHOCTH W COIMAJIBHOW KOMIIETEHIIMH  OOYYalomMUXCsA, CIOCOOHOCTh
oOyuaronmxcs MCIIOJTb30BaTh OCBOCHHBIE MEKTUCITUTUTHHAPHBIE,

MHPOBO33PEHUYCCKAE 3HAHWS W  YHUBEpPCaJbHBIC YUeOHBIE JACHCTBUSA B
MO3HABATEILHON M COLIMAJIBHOM MPAKTHUKE.

MeramnpeaMeTHpie Pe3yNbTaThl OCBOCHHS TPOTPAMMBI  CPETHETO OOIIEro
00pa3oBaHUs IOJKHBI OTPAXKATh:

OBaanenue YHHBEPCaJIbHBIMH y4eOHBIMH MO03HABATEILHBIMH
ACHCTBUSIMU

1) 6azoBbIe JIorHYECKHUE TEICTBUS:

CaMOCTOATEILHO  (pOpMYJNIMPOBATh W AKTyaJIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIIOJIb30BAaTh TIPA OCBOCHHWHM 3HAHWKA TPUEMBI JIOTHYECKOTO MBIIIICHUS
(aHanmm3a, CHHTE3a, CPaBHECHMSI, Kiaccudukaru, 0000IIeH s ), paCKPhIBATh CMBICIT
OMOIOTHUECKUX TIOHATHH (BBIACIATh WX XapaKTEPHBIC MPU3HAKW, YCTAHABIINBATH
CBSI3U C IPYTUMH MTOHATHSAMH ),

OTIPEACNATh IEMN JEATCIHPHOCTH, 3a/aBas MapamMeTphl M KPUTECPUH WX
JOCTHKEHUSA, COOTHOCUTH PE3YJIBTATHI ACATEIILHOCTH C TIOCTABJICHHBIMU TIENSIMU,

HCITOJTb30BATh OMOJIOTHUECKHAE TTOHATHS U1 OOBSCHEHUS (PAKTOB M SBJICHUH
YKABOW NPUPOIBI,

CTPOUTH JIOTHYECKHWE PACCYXKIACHUSA (MHIYKTUBHBIC, NEAYKTHUBHBIE, TIO
aHAJIOTUH), BBIABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUMS B PACCMATPHUBACMBIX
ABJICHUAAX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS,

MIPUMEHSTh CXEMHO-MOJICITEHBIE cpencTtsa  AJA  TPEICTaBIICHUS
CYIIIECTBEHHBIX CBS3€H W OTHOIICHWUH B M3y4aeMBIX OMOJOTHYECKHMX OOBEKTaX, a



TaKke  TMPOTUBOPEUMM  PA3HOTO  POAQ,  BBISABJICHHBIX B Pa3JIMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX ;

pazpabaThiBaTh IUIAH PEIICHUA MPOOJIEMBI ¢ Y4ETOM aHajn3a HMEIOIIUXCS
MaTepPHATbHBIX M HEMATEPHUATILHBIX PECYPCOB;

BHOCUTH KOPPEKTHBHI B ACATEIIEHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJICICTBUHN NEATEIbHOCTH,

KOOPJIMHAPOBATh W  BBIMOJNHATH padOTy B  YCIOBHSAX  PEaJbHOTO,
BHPTYAJIbHOTO ¥ KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBU,

pa3BUBaATh KPEATUBHOE MBINIIJICHUE TIPH PEIICHUH YKU3HEHHBIX TTPOOIIEM.

2) 6a3zoBbIe HCCJIEI0BATEIbCKHE 1eiiCTBUS:

BJIaJICTh HABBIKAMU YUEOHO-MCCIIEAOBATENBCKON U MPOEKTHON EATEIbHOCTH,
HaBBIKAMM  pa3pelieHus TpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOATEILHOMY TTOMCKY METOA0B PEIICHUS IPAKTHUECKAX 3a/1a4, PUMEHECHHUTO
Pa3IMIHBIX METOIOB TTO3HAHHUS,

WCIOIb30BaTh PA3JIUUYHbIE BUJBI JACATEIBHOCTH MO TOJYYEHUIO HOBOTO
3HAHWS, €Tr0 WHTEPIpPETAHH, TPEoOpa30BAaHUI0O W TPHUMEHEHUIO B yUeOHBIX
CHUTYaIHsX, B TOM YHCJIC TIPH CO3IaHUN YUIEOHBIX W COITUATBHBIX TIPOSKTOB;

(hopMHUpOBaTH HAYUHBIH THIT MBINIJICHUSA, BJIAACTh HAYYHOW TEPMUHOIOTHEH,
KIJTIOUEBBIMHU TTOHATUSMH W METOTAMMU;

CTaBUTh W (opMmyaupoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBATEIHLHOMN
NEATENHHOCTH W KU3HCHHBIX CUTYaIHAX

BBISBIIATH TPUUMHHO-CIICICTBEHHBIC CBSA3M W aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PEIICHWsA, HAaXOAUTh APTYMEHTHI IS JOKa3aTeNbCTBA
CBOHMIX YTBEP)KIICHHIA, 32/1aBaTh TapaMETPhl U KPUTECPUH PEIICHUSA,

AHAJIM3UPOBATH TMOJYUCHHBIE B XOJI€ PEUICHUS 33Jaud  PE3YJbTaThl,
KPATHYECKH OTICHUBATh WX JTOCTOBEPHOCTH, MMPOrHO3ZUPOBATh M3MEHEHHE B HOBBIX
YCIOBUAX;

JaBaTh OIICHKY HOBBIM CHUTYAITHsM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;

OCYILIECTBJIATH 1ICJICHANPABJICHHBIN TMOUCK MEPEHOCAa CPEACTB M CIOCOOOB
JEHCTBHS B MPOGECCHOHAIBHYIO CPEIY;

yMETh TIEPEHOCHTh 3HAHUSA B TO3HABATEIBHYIO W TPAKTHUYECCKYIO 00JacTh
KUZHEACATEITbHOCTH,

yMETh MHTETPUPOBATh 3HAHUA W3 PA3HBIX MIPEIMETHBIX 00JIaCTEiH;

BBIJIBUTATh HOBBIC WJEH, TPEUIaraTh OPUTHHAJILHBIC TIOIXOMbI M PEIICHUS,
CTaBUTH MPOOJIEMBI M 33/1aUH, JOMYCKAIOIINAE aTbTEPHATUBHBIC PEIICHMUS.

3) padora ¢ undgopmaumeii:

OPHUEHTHUPOBATHCS B PA3TUUHBIX UCTOUHHKAX WHOPMAIH (TEKCTe yueOHOTO
nocoOus, HAYYHO-MOMYJSIPHOW JuTeparype, OWOJOTMUECKUX CJIOBApSIX U
CIpaBOYHWKAX, KOMIBIOTEPHBIX Oa3ax AaHHBIX, B HHTepHETe), aHaam3upoBaTh



uH}OPMAITHIO PA3TMUHBIX BHIOB B (DOPM MPEACTABICHUS, KPUTHIECKHA OIICHHBAThH
€€ TOCTOBEPHOCTh W HEMTPOTHBOPEUNBOCTD;

(hopMyITMpPOBATH 3aMPOCHl U TMPUMEHATH PA3IMUHBIE METOJBI MPU TIOUCKE H
otbope Omosormueckoi WHpOpPMAITUH, HEOOXOAUMOM ISl BHITIOTHEHUS yUeOHBIX
3a/ay;

mpuoOpeTaTh OIBIT MCHOJB30BAaHUSA HWH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IAYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOATEILHO  BBIOMpPaTh  ONTHUMANBbHYIO  (OPMY  TIPEACTABIICHUS
ounonoruueckoit nHdopManyu (CxeMbl, TpaduKH, AUArPaMMBbI, TAOJIHIIBI, PUCYHKH
" Jpyroe);

WCIIOJIb30BAaTh HAYYHBIA SA3BIK B Ka4deCcTBE CpeacTBa npm pabdoTe C
Oononornueckoit WMHQpoOpManMend: TPUMEHATh XUMHWYECKHe, (U3nueckue w
MaTeMaTHUYECKHe 3HAKW W CHUMBOJIBI, (popmyssl, abOpeBHaTypy, HOMEHKIIATYDY,
UCIIONIb30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HarJISTHOCTH,

BJIQJICTh ~ HaBBIKAMHM  PACcloO3HaBaHWA W 3aMWATHl  WHQpOpMaIH,
uHOpPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgJaieHue YHUBeEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSMMI:

1) oO1enmue:

OCYIIECTBJISATH KOMMYHHUKAIIMH BO BCeX cepax KU3HW, aKTHBHO YIaCTBOBATh
B JUAJIOTE WM TUCKYCCHH IO CYIIECTBY OOCYXmAaeMoi TeMbl (yMEHHUE 3a7aBaTh
BOIPOCHI, BHICKA3BIBATh CYXKIACHUS OTHOCHTEIHHO BHITIONIHCHUA TpeiaraeMoin
3a/1a4¥, YUYUTHIBATh WHTEPECHI W COTJIIACOBAHHOCTH TMO3WIHHA JAPYTHX yUaCTHHUKOB
JMAJIOTa A JUCKYCCHH);

pacmo3HaBaTh HeBEpOAJbHBIC CPEACTBA OOINCHWS, TOHWMATh 3HAUCHUE
COIMAJTbHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(IMKTHBIX CHTYaITHH,
YMETh CMATYATHh KOH(JIUKTHI U BECTH TTEPETOBOPHI

BJIQJICTh PA3TUYHBIMA CIIOCOOAMHU OOIEHWA W B3aUMOJCHCTBHS, TTOHUMATh
HaAMEPEHUS APYTUX JIIOEH, POSBIIATH YBAXXHUTEILHOE OTHOIICHUE K COOCCETHUKY
1 B KOPPEKTHOH (popme hopMyTupoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO W JIOTHUYHO HW3JIaraTh CBOIO TOYKY 3PEHHUSA C HMCIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMecTHas1 AeSITeJIbHOCTD:

MOHUMATh W HMCTOIH30BATh MPEUMYIIECTBA KOMAHAHOW W WHIUBUIYATBHON
padoTHI MPU PEIICHUHU OHOJIOTHUECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOICHCTBHS MPH PEIICHUN YUeOHOH 3a/1au;

BBHIOMPATh TEMATHKy W METOJBI COBMECTHBIX JCHWCTBHHA C y4&TOM OOITUX
WHTEPECOB M BO3MOKHOCTEH KaXKI0TO YJieHA KOJJICKTHBA,



NPUHAMATh LEJIU  COBMECTHOM  JEATEIIbHOCTH, OPraHUu30BBIBATH U
KOOPAWHUPOBATH JCUCTBUAS MO €€ NOCTHWKCHUIO. COCTABJIATH IUIAH JICUCTBHM,
pacrpenensaTh pojad ¢ YY4ETOM MHEHHH YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoTHh;

OLICHUBATh KA4YEeCTBO CBOEr0 BKJIAJA WM KaXKJOTO YYACTHHKA KOMAH/IbI B
OOIIMIA pe3yJibTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE MPOEKTHI, OLEHWBATh WAEU C MO3ULIMUA HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKOU 3HAYUMOCTH,

OCYLIECTBJIATE TMO3UTHUBHOE CTPATErMUECKOE MOBEAEHUE B PA3JIMUHBIX
CUTYyalUAX, TPOSIBJIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIUATUBHBIM.

OgJiaieHNIe YHHBEPCAJIbHBIMH PEryJsiTUBHBIMU J€HICTBUSIMU:

1) camoopranusauus:

UCIOIb30BaTh OWOJOTMUECKUE 3HAHWS JJI1 BBIABJICHHUS MPOOJEM W UX
PEIIEHUA B )KU3HCHHBIX U YUEOHBIX CUTYaLIUAX

BbIOMpPATh HA OCHOBE OHWOJIOTMYECKUX 3HAHWM I[IEJICBBIE W CMBICJIOBbBIE
YCTAaHOBKM B CBOHUX JEUCTBUAX MU IMOCTYNKAaX MO OTHOLICHUWIO K KMBOM IMPUPOJE,
CBOEMY 30POBBIO U 30POBBIO OKPYKAKOILMX

CaMOCTOATENBHO OCYIIECTBJIATh IMO3HABATEIIBHYIO AEATEIBHOCTD, BBIABIIATH
mpoOIeMbl, CTaBUTh U (POPMyYITUpPOBaTh COOCTBEHHBIC 3aa4u B 00pa30BaTebHON
JNEATEIIBHOCTH U )KU3HEHHBIX CUTYalMAX

CaMOCTOSITEJIbHO  COCTaBJIATh IUIAH PEIICHUs NpoOJeMbl ¢ yu4&€ToM
HMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTCHHUI;

JIaBaTh OLECHKY HOBBIM CUTYaLUsM,

pacupsATh paMKu yueOHOro MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUM;

JienaTh OCO3HAHHBIN BHIOOpP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHUE,

OLICHUBATh MPUOOPETEHHBINA OMBIT;

croco0CTBOBaTh (DOPMHUPOBAHUIO W TIPOSBICHUIO ITUPOKOW JPYAWIMHA B
pa3HBIX O00JIaCTAX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOW OOpa30OBATEIbHBIA H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.JIb:

JlaBaTh OLICHKY HOBBIM CHUTYalMsAM, BHOCUTb KOPPEKTUBBHI B JIEATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETAM,

BJIQJICTh  HABBIKAMH  TIO3HABATENIbHON  pediekCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JICUCTBUA W MBICIUTENBHBIX TMPOLIECCOB, HMX PE3YJbTaTOB U
OCHOBAHW, WCIOJIb30BaTh MPUEMBI PEIICKCHN NI ONEHKW CUTyalluH, BbIOOpa
BEPHOIO PELICHUA,

YMETh OLIEHUBATh PHUCKW W CBOEBPEMEHHO NPUHUMATH PELICHUA M0 HX
CHU)KEHHUIO;



MPUHUMATh MOTHBBI M apPryMEHTHl JAPYrHX TNPH aHalM3e pe3yJIbTaToB
JEATENbHOCTH,

3) npuHsTHE Ce0SI U APYTUX:

MIPUHUMATh Ce0s1, MOHMMAas CBOM HEAOCTAaTKH U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTHl JAPYrHX TPH aHaliu3e pe3yJIbTaToB
JEATENbHOCTH,

MpHU3HABaTh CBOE MIPABO M MPABO APYTUX HA OIIMOKH;

pa3BHBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUHM APYTOro YeJIOBEKA.

INPEJAMETHBIE PE3YJIBTATDBI

[TpenmetHbie pe3ynabTaThl OcBOoeHUS mporpammbl COO mo Ouojoruu Ha
6a30BOM YPOBHE BKITIOUAIOT crielupudecKkue s yueOHoro npeamera «buomorus»
HAay4YHbIC 3HAHMS, YMEHUSA U CMOCOObI ACHCTBUIA MO OCBOSCHUIO, UHTEPIPETALUU U
MpeoOpPa30BAHUIO 3HAHWUM, BUJBI JEATEIIBHOCTH MO MOJTYUYCHUIO HOBOTO 3HAHUS U
MPUMECHEHUIO 3HAHUN B PA3JIMUHBIX YUYEOHBIX CHUTYAIMSIX, 4 TAaKXKE B PEATbHBIX
JKU3HEHHBIX CUTYyalMAX, CBA3AHHbIX ¢ Ouojorueil. B mporpamMmme mnpeaMeTHbie
PE3yJAbTaThl MPEACTABICHBI IO rOJaM 00YUCHHS.

IIpeameTHbie pe3ynbTaThl OCBOCHHUA yueOHoro mpeamera «buomorus» ¢ 10
Kacce NONXKHbl OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHWH O MECTE W POITH OHOJIOTHH B CHCTEME HAYUHOTO
3HaHHWS €CTECTBEHHBIX HAyK, B (DOPMHPOBAHWHM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOU KapTWUHBI MHUpPAa M HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCUHUCKUX U
3apyOCKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOIOTHH, (PYHKIIMOHATBHON
IPaMOTHOCTH U€I0BEKA JJIsl PELICHUS KU3HCHHBIX 3a/a4,

YMEHHE PACKPbIBATh COJICPKAHUE OWOJIOTMYECKUX TEPMHUHOB W TIOHATHIA:
KU3Hb, KJIETKA, OpraHu3M, wmerabonw3M (OOMEH BEIECTB W TMPEBpAICHUE
SHEPTHH ), TOMEOCTa3 (CaMOPEryJIsnsi), YPOBHEBAS OPraHHU3aIs KUBBIX CHCTEM,
CaMOBOCTIPOM3BEICHHE (PEMPOIYKITNA ), HACIEACTBEHHOCTD, I3MEHUMBOCTH, POCT U
Pa3BUTHE,

yMEHUE W3JIaraTh OWOJIOTMYECKHE TEOPUH (KJIETOUHAsA, XPOMOCOMHas,
MyTallMOHHAS, TIEHTPaJibHAsd JOrMa MOJICKYJIapHOH Owuonormm), 3akoHbl (I
Mennens, T. Moprana, H. 1. Basunosa) n yuenus (o meHTpax MHOrooOpa3us u
MPOUCXOXKICHNA KyNbTypHBIX pactenmii H. V1. Basunosa), onpenenars rpaHuiibl
WX TPUMEHHUMOCTH K KUBBIM CHUCTEMAM,;

YMEHHE BJIaJICTh METOAAMH HAYUYHOTO MO3HAHUA B OMOJIOTMH: HAOMIOACHUE U
OMUCAHUE MKUBBIX CHUCTEM, IMPOIECCOB U SIBJICHWM, OpPraHu3aius W MPOBEIACHUE
OMOJIOTMUECKOTO  HKCIEPUMEHTA,  BBIABMIKEHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXAY HCCICIYEMbIMU BEIMUYMHAMU, OOBICHEHHUE MOTYUCHHBIX



PE3yJbTATOB, WCIMOJIb30BAHHBIX HAYYHBIX MOHSATHHA, TEOPUM M 3aKOHOB, YMECHHE
JienaTh BHIBOJbI HA OCHOBAHUU TTOJIYUEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJICNIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U
SYKApUOT, OAHOKJIETOUHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB. OOMEHA BEIIECTB M TPEBPAIECHUSA SHEPTHH B KIIeTKe, (DOTOCHHTE3A,
MJIACTAUYECKOTO M HSHEPreTHUECKOro OOMEHA, XEMOCHUHTE3a, MUTO03a, Meio3a,
OMJIOJOTBOPEHUSA, PA3MHOXKEHUA, WHAMBUAYAJIbHOIO PAa3BUTHS  OpraHu3Ma
(OHTOTEHE);

YMEHHUE TPUMEHATH MOJTYUYCHHbIC 3HAHUS NJi1 OOBACHEHHS OUOJOTMYECKUX
MPOLIECCOB U SABJICHUM, JUIA NPUHATHA MPAKTUUYECKUX PELICHUNA B IMOBCEIHEBHOM
KU3HU C LENb0 obecrieueHusi 0€30MacHOCTH CBOETO 3J0POBbA M 3J0POBbS
OKPY’KaIOIIUX JIFOACH, COOMOAEHUSI HOPM TPAMOTHOIO TOBEJECHUS B OKPY KatOIIeH
MPUPOJHON Cpefe, NMOHMMAHWE HEOOXOAUMOCTH MCIOJIb30BAHUS JOCTHKCHUH
COBPEMEHHOMU OonosorNn u OMOTEXHOJIOTUH JUISt PAHOHAIIBHOTO
MPUPOJIOTIONB30BAHUS,

YMEHHE peliaTh SJEMCHTAPHbIC TE€HETUYECKHE 33/aud Ha MOHO- U
JUTUOPUIHOE CKPEIIUBAHUE, CIECIJICHHOE HACACAOBAHUE, COCTABJIATH CXEMBbI
MOHOTMOPUJIHOT'O CKPEIIMBAHUA AJIS MPEACKA3aHUA HACIEAOBAHUA MPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBITIOIHATh JA0OPATOPHBIE M MPAKTHUECKHUE PadOTHI, COOMIOAATH
npaBmia Ipu padoTe ¢ yueOHbIM M JTadOpaTOPHBIM 000PYI0BAHUEM,

YMEHHUE KPUTHUCCKH OICHWBATh MW HWHTEPIPETHPOBATH HWH(MOPMAIIHIO
OMOJIOTMUECKOrO  COJAEPKAaHUS, BKIIIOUAIOIIYHD TICEB/IOHAYUYHbIE 3HAHUS U3
Pa3TMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIINH, HAYUHO-TIOMYJIIPHBIE
MaTepHualibl), STUYECKHUE aCIeKThl COBPEMEHHBIX WCCICAOBAHWN B OWOJIOTHH,
MEJIUIIMHE, OMOTEXHOJIOTHH,

YMEHHE CO03/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE M YCTHBIE COOOIICHMS,
00001mmas OMOJIOTHYECKYI0 MH(OPMAIMIO M3 HECKOJIBKHX HCTOYHHKOB, I'PaMOTHO
UCIOIb30BaTh MOHATUHHBIA anmapaT OUOJIOTHH.

IIpeameTHbie pe3ynbTaThl OCBOCHHUA yueOHOro mpeamera «buomorus» ¢ 11
Kacce N0MXKHbl OTPAXKaATh:

c(hOpMHUPOBAHHOCTH 3HAHWH O MECTE W POITH OHOJIOTHH B CHCTEME HAYUHOTO
3HaHWS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOU KapTWHBI MHUpPAa MU HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCUHUCKUX U
3apyOCKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHEC OWONOTMH, (PYHKIIMOHATBHON
IPaMOTHOCTH Y€JI0BEKA JJIsl PELICHUS KU3HCHHBIX 3a/a4,

YMEHHE PACKPbIBATh COJICPKAHUE OWOJIOTHYECKUX TEPMUHOB M TOHATHIA:
BH/I, TIONYJIANAA, TEHODOH, SBOIONHS, ABVMKYIIHAE CHIBI ((haKTOPHI) SBOIOIUH,
MIPUCITOCOOICHHOCTh OPTraHM3MOB, BHI000pa3oBaHUE, SKOJIOTHYECKHE (DAKTOPHI,



SKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYICHTHI, [EMA  UTaHUS,
AKOJIOTHYECKas MupaMuaa, OuoreoneHos, ouocdepa;

yMEHHUE W3arath OWOJOTHYECKHE TeOopuHu (PBOMMOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAs TEOPHUS OHBOJIOINH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogmsimeBoro cxoncrBa K. M. bospa, uepenoBanusi riiaBHBIX HaIlpaBiICHUN H
nyteit ssomormu A. H. Cesepriosa, yuenns o 6mocepe B. U. Bepranckoro),
OTIPEACIIATH TPAHHUIIBI KX TTPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

YMEHHUE BJIAJICTh METOJIJAMWA HAYYHOTO MMO3HAHHUSA B OHOJIOTHW: HAOMOICHUE U
OTMCAHKUE XKUBBIX CHCTEM, TPOIECCOB M SIBJICHHM, OpPraHW3alus W MPOBEACHUE
OMONIOTHYECKOTO  SKCIIEPUMEHTA,  BBIABM)KCHHE  THIOTE3BI,  BBISABJICHHUE
3aBUCUMOCTH MEXKIY HWCCICAYEMBbIMA BEJIMUYMHAMHU, OOBSCHECHUE TMOYUCHHBIX
PE3yNhTATOB, WCIOJIb30BAHHBIX HAYYHBIX TOHSTHH, TEOPUH W 3aKOHOB, YMEHHWE
JIeNaTh BHIBOJBI HA OCHOBAHWH TIOJTyUYCHHBIX PE3YIIbTaTOB;

YMEHUE BBIACTATH CYIMIECTBEHHBIC TPU3HAKH CTPOCHHUS OMOJOTHUECKHUX
OOBEKTOB: BHIOB, TMONYJAINWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTECOICHO30B M HKOCHUCTEM, OCOOCHHOCTH TIPOIECCOB. HACIEACTBEHHOM
M3MEHUMBOCTH, €CTECTBEHHOrO OTOOpa, BHA000pA30BaHUA, MPHUCIOCOOJICHHOCTH
OpPraHU3MOB, JCHUCTBHS HKOJIOTHYECKHX (PAKTOPOB HA OpPraHW3MBI, TEPEHOCA
BCIIECTB W TIOTOKA HSHEPTHH B HSKOCHUCTEMAaxX, AHTPOTOTEHHBIX W3MCHCHWHA B
KOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OMOTCOXUMHUUYCCKHX
IUKIIOB B OHocdepe;

yMEHUE TIPUMEHATH TOJYyYCHHBIE 3HAHWS Ui OOBACHEHUS] OMOIOTHISCKUAX
MPOLIECCOB U SABJICHUM, JUIA NMPUHATHSA NMPAKTUYECKUX PEIIECHUN B MOBCEIHEBHOM
KU3HA C TEJTpI0 o0ecreueHuss Oe30MacHOCTH CBOETO 30POBbS M 3JI0POBBSA
OKPYXKAIOIUX JFOACH, COOIONCHNS HOPM TPAaMOTHOTO TIOBEICHUS B OKPYKArOIIEH
MPUPOAHON Cpeie, MOHUMaHue HEOOXOAMMOCTH HCIONb30BAHUSA JOCTIKECHUN
COBPEMEHHOW OWOJIOTHH JIJIs1 PAIIMOHAILHOTO TIPUPOAOTIONH30BAHNS,

YMEHHUE peIaTh JIEMEHTAPHBIC OMOJIOTHUECKUE 33/1aYHl, COCTABJISATH CXEMBI
NEPEHOCA BEIIECTB U SHEPTUX B HKOCUCTEMAX (LICTIH TUTAHMS ),

YMEHHE BBIMOIHATh JA0OPATOPHBIE M MPAKTHUECKHUE PadOTHI, COOIOAATH
MpaBmiIa Ipu padoTe ¢ yueOHbIM M J1abOpaTOPHBIM 000PYI0BAHUEM,

YyMEHHE KPUTHUECKH OICHWBATh MW HWHTEPIPETHPOBATH HWH(MOPMAIIHIO
OMOJIOTHYECKOTO  COACPKAHMS, BKITIOUAIONIYIO TICEBAOHAYYHBIC 3HAHUS U3
Pa3TMYHBIX UCTOYHUKOB (CPEACTBA MAcCOBOW MH(OPMAIINH, HAYUHO-TIOMYJIIPHBIC
Marepuasibl),  paccMaTpwBaTh  TrJI00aJbHBIE  DKOJOTHYECKHE  TPOOITIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHUIO K HUIM COOCTBEHHYIO TTO3HITHIO;

YMEHHE CO03/1aBaTh COOCTBCHHBIC TMHMCHMEHHBIC W YCTHBIE COOOIICHUS,
00001mass OHOJIOTHYECKYI0 HH(MOPMAIHIO M3 HECKOJBKHX HCTOYHHUKOB, TPAMOTHO
UCIOIb30BaTh MOHATUHHBIA annapaT OUOJIOTHUH.



TEMATUYECKOE NMNAAHNPOBAHWE
10 KJTACC

Ne n/n

HaumeHoBaHWe pasgenoB 1 Tem
nporpammb

Brnonorus Kak Hayka

>KuBble CUCTEMbI N NX opraHunsaumna

XUMUYeECKNIA COCTaB U CTPOEHME KNETKM

XKn3HeaeATeNbHOCTb K/IeTKK

Pa3MHOXeHWe 1 UHANBUAYaNbHOE pa3BUTUE
OpraHu3mMoB

HacnefiCTBEHHOCTb U M3MEHUYMBOCTb
OpraH13moB

Cenekuuna opraHn3mos. OCHOBbI
6MOTEXHONOTNK

Pe3epBHOe Bpem4

OBLWEE KOJIMYECTBO YACOB MO NMPOrPAMME

Konunyectso YyacoB

Bcero

34

KOHTpO/bHbIE
paboThbl

MpaKTnyeckme
paboTbl

0.5

15

ONEeKTPOHHbIE

(unbposble)
obpasoBaTe/ibHble

pecypcbl

bubnuoteka LLOK
https://rn.edsoo.ru/7f41c292

bubnuoteka LLOK
https://rn.edsoo.ru/7f41c292

bubnuoteka LOK
https://r.edsoo.ru/7f41c292

buénuoteka LLOK
https://rn.edsoo.ru/7f41c292

bubnuoteka LLOK
https://rn.edsoo.ru/7f41c292

bubnuoteka LLOK
https://r.edsoo.ru/7f41c292

bubnuoteka LLOK
https://rn.edsoo.ru/7f41c292

bubnuoteka LLOK
https://rn.edsoo.ru/7f41c292



11 KJTACC

HanmeHoBaHMe pasgenos 1 Tem
nporpamMmmel

Ne n/n

JBOMOLMOHHAs 6uonorus

BO3HMKHOBEHWE U Pa3BUTUE XXU3HUN Ha
3emne

OpraHu3mbl 1 OKpyXXatolas cpega

Co06LIecTBa U 9KONOTUYECKME CUCTEMbI

Pe3epBHOe Bpems

OBLWEE KOJIMYECTBO YACOB MO NMPOIrPAMME

KonnyecTtBo yacoB

Bcero

34

KOHTpONbHbIE
paboTbl

lNMpaKTnyeckune
paboThbl

0.5

2.5

ONEeKTPOHHbIe

(unpoBble)
obpasoBaTesibHble

pecypcbl

bnénunoteka LLOK
httDs://m.edsoo.ru/7f41cc74

buénunoteka LLOK
https://m.edsoo.ru/7f41cc74

bnbnuoteka LLJOK
https://m.edsoo.ru/7f41cc74

bnébnuoteka LLOK
https://m.edsoo.ru/7f41cc74

bubnuoteka LJOK
https://rn.edsoo.ru/7f41cc74



NOYPOYHOE MNITAHNPOBAHNE
10 KJTACC

Tema ypoka

buonormna B cucteme HayK

MeToabl MO3HaHWUS XXUBOW NPUPOAbI.
MpakTnyeckasa paborta Ne 1
«/cnonb3oBaHue pasnyHbIX
MeTOLO0B NPV U3y4YeHUn
O61ONOrNYecKNX 06 bEKTOB»

buonornyeckue cucTemMbl, NpoLecchl
n NX n3yvyeHne

XMMUYECKNIA coCTaB KNeTkn. Boaa u
MWHepasnbHble COMN

Benkun. Coctas n cTpoeHne 6enkoB

depmeHTbl — GUONOrMYECKME
KaTanusartopsl. JTabopaTopHas
pa6oTta Ne 1 «W/3yyeHne
KaTaIMTUYeCKOM aKTUBHOCTU
(hepMeHTOB (Ha Npumepe amMmunasbl
NN KaTanasbl)»

Yrnesofbl. Jiunuabl

Konn4yecTBo YyacoB

Bcero

KoHTponbHble  lNpakTuyeckue
paboThbl paboThbl

0.5

0.5

JaTta
n3yyeHus

06.09.2023

13.09.2023

20.09.2023

27.09.2023

04.10.2023

11.10.2023

18.10.2023

ONEKTPOHHbIE

umppoBble
obpasoBaTe/fibHble

pecypcbl

bunénunoteka LLOK
https://rn.edso0.ru/863e6122
https://rn.edsoo.ru/863e632a

bnénunoteka LLOK
https://rn.edsoo.ru/863e6122

bnénunoteka LLOK
https://rn.edsoo.ru/863e6564

bunénunoteka LLOK
https://rn.edso0.ru/863e674e

bubnuoteka LOK
https://rn.edsoo.ru/863e6b72

bubnuoteka LOK
https://rn.edsoo.ru/863e6b72

bunénunoteka LLOK
https://rn.edso00.ru/863e6870



10

1

12

13

14

15

16

17

HyknenHoBble KUCNOTbl. AT®

NcTopus u MeToabl M3yyeHuns
KneTkn. KnetouHas Teopus

KneTka Kak L,enocTHas »usas
cucTema

CTpoeHune ayKapmoTUYeCcKoi
KneTku. JlabopatopHasa paboTa Ne 2
«M3yyeHne cTpoeHma KneTok
PacTeHWIA, XXMBOTHbIX, TPMOOB U
6akTepuii No4 MUKPOCKOMNOM Ha
roTOBbIX MUKpoONpenapaTax u mx
onucaHune»

OO6MeH BelLLecTB UNKM MeTabon3m

POTOCUHTE3. XEMOCUHTE3

JHepreTuyecknii o6mMeH

XKV3HEHHbIV LMK KNeTKn. deneHune
KneTkn. Mutos. JlabopatopHas
paboTa Ne 3 «HabnwogeHne mutosa B
KNeTKax KOHUMKa KOpeLlKa nyka Ha
roTOBbLIX MUKpOMpenapaTax»

BrnocuHTes 6enka. Peakumsa
MaTPUYHOTO CMHTE3a

TpaHcaauma — 6MocnMHTe3 6enka

0.5

0.5

25.10.2023

08.11.2023

15.11.2023

22.11.2023

29.11.2023

06.12.2023

13.12.2023

20.12.2023

27.12.2023

10.01.2024

bunénunoteka LLOK
https://m.edsoo.ru/863e6d5c

bunénunoteka LLOK
https://rn.eds00.ru/863e6e88

bubnuoteka LOK
https://m.edsoo.ru/863e6f0
https://rn.edsoo0.ru/863e716¢

Bnénuoteka LLJOK
https://rn.edso0.ru/863e766¢

bnénuoteka LLOK
https://rn.eds00.ru/863e7c98

bunénunoteka LLOK
https://r.edsoo.ru/863e7aae

bnénuoteka LLOK
https://rn.edsoo.ru/863e7dc4

bunénunoteka LLOK
https://rn.edso0.ru/863e796e

bunénunoteka LLOK
https://rn.edsoo.ru/863e796e



18

19

20

21

22

23

24

25

26

HekneTouHble HOPMbI KU3HN —
BMPYCBI

®OopMbl Pa3MHOXEHNS OpraHM3MoB

Meino3

O6pa3oBaHue 1 pasBUTUE MONOBbLIX
Knetok. OnioL0TBOpPEHMe.
NabopatopHaa paboTta Ne 4
«/3yyeHmne cTpoeHns NonoBbIX
KNeTOK Ha roTOBbIX
MUKpOMpenaparax»

NHanBuayanbHoe pa3BuTue
OpraHvu3MoB

leHeTUKa — Hayka o
HacneACTBEHHOCTM N U3MEHYNBOCTH

3aKOHOMEPHOCTW HAacNeLoBaHUA
npu3Hakos. MoHornbpuaHoe
CKpeLimBaHue

OnrnépungHoe ckpeuimBaHme. 3aKoH
He3aBMCMMOr0 HacnefoBaHus
NpU3HaKoB

CuenneHHoe HacnegoBaHue
npusHakos. JlabopaTopHasa paboTa
Ne 5 «M3yyeHne pe3ynbLTaTos
MOHOIM6PMAHOIO U ANTNOPUAHOTO
CKpeLLMBaHUs y Apo30dubl Ha
roTOBbIX MUKpOMpenapaTax»

17.01.2024

24.01.2024

31.01.2024

0.5 7.02.2024

14.02.2024

21.02.2024

28.02.2024

6.03.2024

0.5
13.03.2024

Bnénuoteka LLOK
https://rn.edso0.ru/863e7540

Bnénuoteka LLOK
https://rn.edso0.ru/863e81h6
https://rn.edsoo.ru/863e831e

Bnénuoteka LLOK
https://rn.edsoo.ru/863e7f4a

bunénunoteka LLOK
https://rn.edso0.ru/863e81b6

bunénunoteka LLOK
https://rn.edsoo.ru/863e8436

bnbnuoteka LOK
https://rn.edsoo.ru/863e86f2

bnénuoteka LLJOK
https://rn.edsoo.ru/863e8878

bunénunoteka LLOK
https://rn.edsoo.ru/863e89a4

bunénunoteka LLOK
https://rn.edsoo.ru/863e8c60



27

28

29

30

31

32

33

34

leHeTuka nona. HacneposaHue
NPU3HAKOB, CLEMJIEHHbIX C MO/0M
M3mMeHYMBOCTbL. HeHacneacTBeHHad
N3MeH4YMBOCTb. JlabopaTtopHas
pabota Ne 6. 3yyeHune
MOAMMDUKALNOHHOW N3MEHYNBOCTH,
NOCTPOEHME BapuaLMOHHOIO paja un
BapuaLMOHHON KPUBOW»
HacnepcteBeHHas M3MEHUYMBOCTD.
NabopatopHaa paboTta Ne 7.
«AHanu3 mytauuii y po3ogunbl Ha
roTOBbIX MUKpOMpenapaTax»

FeHeTnKa yenoBeka

Pe3epBHbIil ypok. O606LLeHNe MO
Teme «HacnefcTBEHHOCTb U
N3MEHYNBOCTb OPraHN3MOB»

Cenekumnsa Kak Hayka v npouecc

MeToAbl N JOCTUXKEHUS CENeKLNN
pacTeHWi 1 XUBOTHbIX
BUOTEXHONOrUA KaK 0Tpac/b
MPOM3BOACTBA

OBLWEE KO/MMYECTBO YACOB IO
MPOrPAMME

34

0.5

0.5

20.03.2024

03.04.2024

10.04.2024

17.04.2024

24.04.2024

08.05.2024

15.05.2024

21.05.2024

bunénunoteka LLOK
https://rn.edsoo.ru/863e8c60

bunénunoteka LLOK
https://r.edso00.ru/863e8efe

Bnénuoteka LLOK
https://rn.edsoo.ru/863e8efe

bunénunoteka LLOK
https://rn.edso0.ru/863e8d78

Bnénuoteka LLOK
https://rn.edsoo.ru/863e9214

bnénuoteka LLOK
https://rn.edsoo.ru/863e9214

bunénunoteka LLOK
https://rn.edso0.ru/863e9336



11 K/TACC

Tema ypoka

DBONOLMA U METOAbI €& N3YUYeHNs

NcTopus pasBuTtus npeacraBieHunii
06 3BosioL UK

MukpoaBontoLns

Monynauns Kak anemeHTapHas
efVHMLA BUA 1 3BOTHOLUN.
Na6opatopHas pa6ota Ne 1
«CpaBHeHWe BMULOB NO
MOP(ONOrNUYECKOMY KPUTEPUIO»

ABvxyuine cunbl (3neMeHTapHble
(haKTOopbl) 3BO/MOLNK

EcTecTBeHHbIVi 0T60P ¥ ero opmbl

Pe3ynbTartbl 3s0N0OLMN:
npMcnocob61eHHOCTb OPraHN3MoB U
BMAoo6pasoBaHue. JlabopatopHas
pa6boTa Ne 2 «OnuncaHme
npMcnocob1eHHOCTN opraHu3Ma u
eé OTHOCUTENIbHOTO XapakTepa»

HanpaBneHusa n nytu

KonnyectBo 4acoB

Bcero

KoHTponbHble  lNpakTuyeckue
paboThl paboThbl

0.5

0.5

JaTta
n3yyeHus

05.09.2023

12.09.2023

19.09.2023

26.09.2023

03.10.2023

10.10.2023

17.10.2023

ONEKTPOHHbIE

umppoBble
obpasoBaTesibHble

pecypcbl

bunénunoteka LLOK
https://rn.edsoo.ru/863ea20e

bnénuoteka LLOK
https://rn.edsoo.ru/863e9570

bunénunoteka LLOK
https://rn.edsoo.ru/863e9cle

bnénuoteka LLOK
https://rn.edsoo.ru/863e99c6

Bnénuoteka LLOK
https://rn.edsoo.ru/863e9da4

bunénunoteka LLOK
https://rn.edsoo.ru/863e9ed0

buénunoteka LLOK
https://rn.edsoo.ru/863e9fde

Bnénuoteka LLOK



10

1

12

13

14

15

16

17

18

19

MaKpO3BOHO LMK
HeobpaTMOCTb 3BONHOLUM

VicTopus xxu3Hn Ha 3emie n MeToAbl
€é n3yyeHus

FMnoTesbl MPOUCXOXAEHNA XKNU3HN
Ha 3emne

PasBuTMe XXN3HW Ha 3emne no apam
n nepuogam

OCHOBHbIE 3Tanbl 3BOMOLNUN
pPacTUTeNIbHOro M XXWBOTHOIO Mupa.
MpakTnyeckasa paborta Ne 1
«/3yyeHmne nckonaembix 0CTaTKOB
PacTeHWI U XUBOTHbIX B
KOJINEKLUAX»

CoBpemeHHasa cucrema
OpraHM4yeckoro mupa

JBoNOLNA Yenoseka
(aHTponoreHes)

Asvxyuime cunbl (hakTopsbl)
aHTpornoreHesa

OCHOBHbIe CTafunun 3BOHOLUN
yenoseka

Uenoseyeckune pacbl 1 NPUPOLHbIE
aganTauum yenoseka

Pe3epBHbIil ypok. O606LeHNe Mo

Teme «BO3HUKHOBEHME U pa3BUTHE
XXWU3HW Ha 3emne»

0.5

24.10.2023

07.11.2023

14.11.2023

21.11.2023

28.11.2023

05.12.2023

12.12.2023

19.12.2023

26.12.2023

16.01.2024

23.01.2024

30.01.2024

https://rn.edsoo.ru/863e9cle

bunénuoteka LLOK
https://rn.edsoo.ru/863ea5a6

bunénunoteka LLOK
https://rn.edsoo.ru/863eatbe

bunénunoteka LLOK
https://rn.edsoo.ru/863ea8bc

bnénuoteka LLOK
https://rn.edsoo.ru/863ea48e

bnénunoteka LLOK
https://rn.edsoo.ru/863eac2c

bunénunoteka LLOK
https://rn.edsoo.ru/863ead44

bunénunoteka LLOK
https://rn.edsoo.ru/863eaea?



20

21

22

23

24

25

26

27

28

29

JKO0Norng Kak Hayka

Cpegbl 06UTaHUS 1 3KONOTUYECKMe
(hakTopbl

AbunoTtnueckune hakTopbl.
Na6opatopHan paboTta Ne 3.
«Moponornyeckme 0CO6eHHOCTH
pacTeHU 13 pas3HbIX MeCT
o6uTaHusa». JlabopatopHaa paboTa
Ne 4. «BnuaHne ceeta Ha pocT U
pasBuUTHE YepPEeHKOB Kosleyca»

BuoTtnyeckmne dakropbl

JKONornyeckre xapakTepucTnKm
nonynauun. NMpaktuyeckaa paboTa
Ne 2 «[MoACYET NNOTHOCTU
nonynaunii pasHbix BUAOB
pacTeHuii»

CoobuecTBa OpraHn3MoB —
o6uoLeHo3

JKONOrnyeckne CUCTEMbI
(skocucTemsbl)

OCHOBHbIe MOKa3aTenn 3KOCUCTEMBI.
JKO/Iornyeckne nupamuabl.
CsolicTBa akocuctem. Cykueccus

MpupoaHbIe 3KOCUCTEMBI

AHTpOI'IOFEHHbIe IKOCUCTEMBI

0.5

0.5

06.02.2024

13.02.2024

20.02.2024

27.02.2024

05.03.2024

12.03.2024

19.03.2024

02.04.2024

09.04.2024

bunénunoteka LLOK
https://rn.edsoo.ru/863eafec

Bnénuoteka LLOK
https://rn.edsoo.ru/863eb10e

bnénuoteka LLJOK
https://rn.edsoo.ru/863eb348

bnénunoteka LLOK
https://rn.edsoo.ru/863eb46a

bunénunoteka LLOK
https://rn.edsoo.ru/863eb46a

Bnénuoteka LLOK
https://rn.edsoo.ru/863eb5fa



Bbuocgepa — rnobansHas

30 akocuctema 3emnu 1

31 3aKOHOMEPHOCTHU CYLLEeCTBOBaHUA 1
6uocdepsl

32 UenoseyecTBo B 6rocdepe 3emnu 1

33 CocyLecTsoBaHue Npupoabl U 1
4yenioBeYyecTBa
Pe3epBHbIil ypoK. O606LeHNE TEMbI

34 «CoobLiecTBa 1 3KONOrMYeckue 1
CUCTEMbI»

OBLWEE KONMMYECTBO YACOB MO 34

MPOrPAMME

25

16.04.2024

23.04.2024

30.04.2024

07.05.2024

14.05.2024

21.05.2024

bunénunoteka LLOK
https://r.edsoo.ru/863ebb5e

bnénuoteka LLOK
https://rn.edsoo.ru/863ebd16

bunénunoteka LLOK
https://rn.edsoo.ru/863ebale



YUYEBHO-METO/INYECKOE OBECIIEYUEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI /IUVI YYEHUKA

* buonorus / [Taceunnk B.B., Kamencknii A.A., PyOouos A.M. u apyrue /Ilon
pen. [Taceunuka B.B., AkuuonepHoe o0iectBo «M3narensctBo «IIpocBenieHre»
* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A A., PyoiioB A.M. u apyrue
/Tlon pen. Tlaceunuka B.B., AknmonepHoe o0mectBo «M3aaTenbcTBO

«IIpocseuieHue»

METO/JUYECKHUE MATEPHUAJIBI IUIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/subject/5/

https://studarium.ru/article/118

http://www.virtulab.net/index. php?option=com_content view=section

layout=blog 1d=7 Itemid=102
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3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 141801485388770673109170416287983275056075262731
Bnapgeney PerxuHa Eneda BukToposHa

OeicTevTened C09.10.2023 no 08.10.2024
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