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HOACHUTEJBHASA 3AIINCKA

IIpu pa3paboTke mporpamMmsl MO OHOJOIMH TEOPETHUECKYIO OCHOBY IS
OTIpe/IeNICHUs MOAXO0M0B K (POPMUPOBAHUIO COAEpPXk aHUS ydeOHOro IpenMera
«buonorus» cocraBunu: KoHUenTyalbHble nosiokeHuss DPI'OC COO o
B3aUMOOOYCIIOBIICHHOCTH  LI€JIEH, COAEP)KAHUSA, pEe3yJbTaTOB OOy4YEeHHUS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOKEHUS 00 OOLINX LEIIX U
IOPUHLMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO
obmiero ob6pasoBanus B Poccuiickoit @enepaiu, a Takke IOJOXKEHUS O
cnenuduke OMoIOTUH, €€ 3HaYCHUH B TIO3HAHUU JKUBOM MPUPOABI U 00eCreUeHUN
CYLIECTBOBAHMsI 4eJIOBEUECKOro odmiecTBa. COrjiacHO Ha3BaHHBIM IMOJIOXKEHUSM,
OTpeiesieHbl OCHOBHBIE (DYHKIIMU IIPOrPaMMBI 110 OUOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu JaéT MPEACTaBICHUE O Iensax, o0 oOuei
cTparernu OOy4YeHHUs, BOCHHUTAHHUA M PAa3BUTUS OOYYArOIIMXCS CPEACTBAMU
yuebHOro mpeamera «buomnorus», ompeaenser o00sA3aTeNbHOE TMPEAMETHOE
COJIEp)KaHue, €ro CTPYKTypy, paclpeieieHue 1o pasleinaM ¢ Temaw,
PEKOMEHIYyEMYIO TOCJIEI0BAaTENbHOCTh N3YUEHHsI YUEOHOr0 Marepualia ¢ y4EToM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 0O0pa30BaTEIHLHOTO
MpoIiecca, BO3PACTHBIX 0COOCHHOCTEN 00yUaroIMXCsl.

B mporpamme mo Ouonormm TakKe YUMTHIBAIOTCS TpeOOBaHHMS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METaNpEAMETHBIM M TPEAMETHBIM pe3yJbTaTaMm
oOyueHuss B (QOpMHPOBAaHWHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATCIHLHOM
NEATeIIbHOCTH/YU4eOHbIX JEWCTBUH OOYYaroOlmIUXCsS IO OCBOCHHIO COJICpKAHHUS
OHMOJI0rMuecKoro o0pa3zoBaHusl.

B nporpamme no 6uonorun (10—-11 kmaccel, 0a30BbId YPOBEHb) peaanu30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Y4YEHHM OWOJIOTMM, Oyarojaps 4eMmy B HeEl
MPOCMaTPUBAETCA HAMPABICHHOCTh HA PAa3BUTHUE 3HAHWUW, CBA3AHHBIX C
(opMUpPOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHMS,  LIEHHOCTHBIX
OpHUEHTALMH JTMYHOCTH, SKOJOTUYECKOTO MBILUICHUS, PEICTABICHUN O 3J0POBOM
oOpa3e XKM3HU U OEpeKHbIM OTHOIICHHEM K OKpYKarolledl NpUpOAHOW cpene.
[ToaTomy Hapsmy ¢ M3y4eHHEM OOIICOMOIOTUYECKUX TEOPHUi, a TakKe 3HAHHHA O
CTPOCHHH KUBBIX CHCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLECCOB B MpOrpamMme Mo OMOJOTHHU YAENEHO BHUMAaHHUE HCIOJB30BaHUIO
MOJIyYE€HHBIX 3HAHUM B MOBCEIHEBHOM KM3HU I PELICHUS MPUKIAIHBIX 33134, B
TOM dYHcie: TPOo(UIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHMII YeIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHMUS, 00OCHOBaHUS HKOJIOTHYECKU
1e1eco00pa3HOro TMOBEACHUS B OKpYKaloleld MPUPOAHOM cpeae, aHanusa
BIUSHUS XO3SWCTBEHHOW AESITENbHOCTH YENOBEKa HAa COCTOSHUE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. Y CHJICHWE BHUMAaHUS K MPUKIIATHONW HAIIPaBICHHOCTH
yueOHoro npeamera «buonorus» MpoauKTOBaHO HEOOXOIUMOCTBIO O0ECIeUEeHHUs



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyaJIbHBIX 3a7a4 MIKOJbHOTO OHMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpasi IMpeanojaraer QopMupoBaHUE Yy  OOydaroImMxcs
CIIOCOOHOCTH  aIalTUPOBATHCA K HW3MEHEHUSIM JMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MUpA.

buonorust Ha ypoBHE cpenHero oOIIero 0Opa3oBaHUS 3aHUMAET BaXKHOE
Mecto. OHa obGecmeunBaeT (OPMHPOBAHWE Yy OOYYAIOIMIUXCS TPEACTABICHHA O
HAy4YHOU KapTHUHE MHpA, paclIdpsieT ¥ 0000UIaeT 3HAHUSA O KUBOW IpuUpoje, €&
OTJINYUTENIbHBIX MPHU3HAKAX — YPOBHEBOW OPraHW3allMM WU 3BOJIOLHH, CO3/AET
YCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  MpUPOAbl,  (HOPMUPOBAHUS
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3zomacHoro oOpasza
KU3HH, YKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIECHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTUS UMEET TAKXKE JUIsl pELIeHHs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  337ad  CpeJHero  oOmero o0pa3oBaHUs, COLMAIU3ALUU
oOyuaronuxcs. M3ydyenue 6mosornn odecrneynBaeT ycioBHs JUisl (POPMUPOBAHUS
UHTEIUIEKTYaJbHbIX, KOMMYHUKALIMOHHBIX ¥ HMH(POPMAIMOHHBIX HAaBHIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTETpallMd OMOJOTMUYECKHUX 3HAHUM C
MPEACTABICHUSIMU U3 JPYTUX y4€OHBIX NPEIMETOB, B YACTHOCTH, (PU3HKH, XUMUU
u reorpadun. Ha3BaHHBIE MOJIOKEHUS O NpPEIHA3HAYEHUH YYEOHOro IMpeameTa
«buonorus» cocTaBWIM OCHOBY [UIsl OIpeneieHHs] IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEp>KAaHMsI, MNPEICTABIECHHOTO B MPOrpaMMe IO
Ouonoruu.

Ot60p conepxkanus yueOHOTo mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTypOCOOOpPAa3HOrO IMOAXO0/a, B COOTBETCTBUU C
KOTOPbIM OOy4Yaromfecs: IOJKHBI OCBOWUTh 3HAHMS M yYMEHHS, 3HAUMMbBIC IS
dbopmupoBaHusi O0OIICH KYyJbTYphI, OMNpPEACAIONINE aJeKBaTHOE ITOBEJICHUE
YesIoBeKa B OKPYJKAroIIeH MPUPOJAHOM cpejie, BOCTpeOOBAaHHBIC B IMOBCEIHEBHOM
KU3HU U TPaKTHUeCKOH AestenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HaHWUN
3aHUMAIOT JIEMEHTHI COJIEPXKaHUs, KOTOPbIE CIIy>KaT OCHOBOU 1Jis1 (POpMHUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MUpa U
[EHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJI0rHYecKOro o0pa3zoBaHusl.

CrpykTypupoBaHHe COJep)KaHusl y4eOHOro MmaTepuana B MporpaMmme IIo
OMOJIOTUM OCYIIECTBIEHO C Y4Y€TOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KMBOUM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AlMK U
ABOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJIEHBI CIIEIYIOLIUE COJIep KaTeNbHble JIMHUM: «bronorusa kak Hayka. MeToibl
HAy4YyHOTo TO3HaHMs», «Kierka kak Ouonorumueckas cucrema», «OpraHusm Kak



Oouonornyeckast cuctemay, «CuctemMa W MHOTOOOpa3we OpPraHUYeCKOTO MHUPay,
«IBOJIOUS AKUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

[enb n3yuenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypoOBHE —
OBJIaJIcHWE  OOYy4YalOIMMHCS 3HAHMSMU O  CTPYKTYpHO-(YHKIIMOHAJIHLHOM
OpraHu3allid JKUBBIX CHCTEM pAa3HOTO paHra © MpUOOpPETEHUE YMEHUM
UCIIOJIb30BaTh ATH 3HAHUA JJIs TPAMOTHBIX JCHCTBUH B OTHOILIEHUU OOBEKTOB
’KUBOU TIPUPOJIBI ¥ PEIICHUS PA3THYHbIX KU3HCHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIEIYIONIMX 3a/1ay:

OCBOEHHE OOYYaIOUIMMUCS CHUCTEMbl 3HAHUN O OMOJIOTHYECKHX TEOPHUSIX,
YUYECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUilaxX, CIyXalluX OCHOBOU
JUist (POPMHUPOBAHUSL TIPEACTABICHUM O E€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3Hu U OCOOCHHOCTSIX JKMBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3allMU, BBIJAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre y OOy4YarOIMMUXCs IMO3HABATENIbHBIX, WHTEIUICKTYyaJIbHBIX H
TBOPUECKUX CIIOCOOHOCTEW B MPOIECCe aHaldn3a JAaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTUU HAy4YHBIX B3MJISI0B, UACH W TMOAXOJ0B K H3YUYEHHUIO >KUBBIX CUCTEM
Pa3HOTO YpOBHS OpraHU3allly;

CTAaHOBJICHHE Yy OOydwaromuxcsi oOmeld KyJabTypbl, (QYHKIMOHAIHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHHUS OKPYKAIOUIETO
MHpa >KUBOW MPUPOJLI HA OCHOBAaHWM 3HAHUW U ONBITA, MOJYYEHHBIX MIPU
M3yYEeHUU OMOJIOTHH;

dbopmupoBaHue y O0Oy4YarONIUXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHMM B MPAKTHUYECKOW JEATEILHOCTH 4YEJIOBEKa, pPa3BUTHUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOUOTEXHOJIOTU;

BOCIIUTAaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOCHUS STHUYCCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTUIECKUX UCCIICIOBAHUM;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUW JJIsl TIOBBIIIECHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEeHEeHNe MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU JISI
OLICHKH MOCJIEACTBUI CBOEH JIESITEIBHOCTH IO OTHOLICHUIO K OKPYKAIOIIEH cpele,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBAaHHME W COOJIOJCHUE Mep MNPOPIIAKTHKA
3a00s1eBaHUM.

B cucreme cpeagnero oOmiero oOpaszoBanus «buonorusy», uzydaemass Ha
0a30BOM YPOBHE, SIBISIETCSI OOS3aTEIBHBIM yUE€OHBIM MPEIMETOM, BXOISAIIUM B
COCTaB NpeaAMETHOI 001acTh «ECTeCTBEHHO-HAayYHbIE IPEIMETBD.



Jlist m3ydenusi 6nonaoruy Ha 6a30BOM YPOBHE CPETHETO 001Iero o0pa3oBaHus
oTBoAMTCS 68 yacoB: B 10 kitacce — 34 yaca (1 yac B Hexnenwo), B 11 kimacce — 34
yaca (1 yac B HezeJII0).



COAEPXAHUE OBYUYEHUSA
10 KUIIACC
Tema 1. buoJsiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUIECKUMU U
APYTUMU €CTECTBEHHBIMH HaykamH, (puiocoduei, STUKOM, 3CTETUKON M MPaBOM.
Pons Ouonormm B (QOpMUPOBAHUU COBPEMEHHOW HAyYHOM KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHne, KiacCcupUKamusa, MOJCIMPOBAaHUE, CTAaTUCTHYECKas oOpaboTka
JTAHHBIX ).

JleMmoHcTpanuun:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon u @. Kpuk.

Tabnuiel u cxembl: «MeTOo bl TO3HAHUS KUBOU MPUPOIBD.

JlabopaTopHbIe U MPAKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «lcnosb3oBaHuEe pa3iaMYHBIX METOJOB TMpHU
M3YyYECHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEMbI U X OPTaHU3ALMS.

Kugsie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CaoiicTBa OMOCHCTEM M MX pa3HOOOpas3ne. YpOBHU OpPTaHHU3AIMU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBbIA, OPraHU3MEHHBIM, MOMYJAIUOHHO-
BUJIOBOM, SKOCHCTEMHBIN (OMOTeoIIeHOTHYeCKui), OnochepHBI.

JdemoHcTpanuu:

Tabnuiel 1 cxembl: «OCHOBHBIC MPU3HAKH XKU3HU», «YPOBHHU OpraHU3aIuu
KUBOU MPUPOABD.

O6opynoBanue: mojsiens mosekysl JJHK.

Tema 3. XumMu4eCKH COCTAB U CTPOEHUE KJIETKHU.

XUMHAYECKUN COCTaB KIIETKA. XHWMHUYECKUE 3JJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MUKpPO3JIeMeHThl. Boia 1 MuHepasbHbIE BEIlleCTRA.

OyHKIMM BOALI M MHUHEpAJIbHBIX BewlecTB B Kkierke. l[loanepskanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHne OenKoB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezameHnnmble 1 3aMEHUMBIE aMHUHOKHUCIIOTHl. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIEKYJibl (TIEpBUYHAS, BTOPUYHAs, TpETUYHAS W
YeTBEPTUYHASL CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buomornueckue
(GyHKIIMH OEIKOB.

®epMmeHTHl — Ouosornueckue Karanuszatopel. CrtpoeHue ¢depMmeHTa:
aKTUBHBIA WEHTp, cyOcTpaTHas cnenudpuyHocTb. KodepmeHnTsl. BurtamuHsi.
OTnuuust pepMEHTOB OT HEOPTraHUYECKUX KAaTaTU3aTOPOB.



VYrineBonpl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W J1€30KCHpu003a),
aucaxapuabel - (caxaposa, JaKTo3a) M mojucaxapuibl  (Kpaxmal, TJIMKOTEH,
HeJUI0I103a). buonornyeckre GyHKIMM YriIeBOIOB.

Jlunuasl:  Tpurauuepuabl, doconunuasl, crepounbl. ['uapodunsHo-
ruapodoOHble  cBoWcTBA. buomornmueckne ¢Gyukmum aunugoB. CpaBHEHHE
yIJIEBOOB, OEJIKOB U JIMIKIOB KAK UCTOYHHUKOB YHEPTHUHU.

HykneunnoBeie kucnotel: JIHK wu PHK. Hykneotuasr — MoHOMEpBI
HyKJ1enHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenune u GyHKIUU.

[uTonorus — Hayka o kietke. Kiletounast Teopust — mpuMep B3aUMOICUCTBUS
ujeil 1 PaKkToB B HAYUHOM MO3HAHUU. MEeTOAbl U3YUEHUS KIICTKH.

Krnerka xak menoctHass xuBasg cucrema. OOmmMe NPU3HAKK — KIIETOK:
3aMKHyTas HapyxHas memOpana, mosekysbl JJHK kak renermueckuii ammapar,
cUCTEMa CUHTE3a OeKa.

Tumnbl KJIETOK: JyKapuoTUuYecKas U MpokapuoTuyeckas. (OCOOEHHOCTH
CTpO€HHUs TpokapuoThuueckor kieTku. Kierounas crenka Oaxrtepuii. CTpoeHue
AYKapUOTUYECKOW KIETKA. OCHOBHBIE OTJIMYWS PACTUTEIbHOM, >KUBOTHOM H
IrpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢bynaknuu. [Tnazmarnueckas meMmOpana, e€ cBoiicTBa u pynkuuu. [{uronnazma u eé
opranounbl. OnHomeMOpaHHbie opranouabl kietku: JIIC, ammapar [Nombmxw,
nu3ocoMbl. [lomyaBTOHOMHBIE OPTaHOMIBl KJIETKH: MHUTOXOHJPUHU, TUIACTHUBL.
[Ipoucxoxaenre MUTOXOHApUNA u 1iactua. Buaelr miactua. HememOpanHbie
OpraHouJbl KJIETKU: pPUOOCOMBI, KIETOYHBIM WEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. QyHKIUHA OPraHOUI0B KJIIETKU. BKiroueHus.

SAnpo — perynsaropubsiii ieHTp kiaeTku. CTpoeHue sapa: suepHas 000JI0UKa,
KapuoIlIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpanuun:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammbr:  «PacnpeneneHne XHUMHUYECKUX JJIEMEHTOB B HEXUBOU
npupone», «PacnpeneneHne XuMHUYECKUX JIEMEHTOB B dKUBOU MPUPOAEY.

Tabnuiel u cxembl: «llepuoanueckas Tabiuila XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOoJIeKyJbl BOJbD», «bruocunres 0enka», « CTpoeHrue MOJIEKYJIbI OeIKay,

«Ctpoenue pepmentay, «Hyknennossie kuciotsl. JJHK», «Ctpoenne momnekysbi
AT®», «CtpoeHne 3yKapuoOTUYECKOW KIETKW», «CTpoeHHe MKUBOTHOW KIIETKW»,
«CtpoeHue pacTUTEIbHON KIETKH», «CTpOoeHUE MNPOKAPUOTHUECKON KIETKHUY,
«CtpoeHnue siapa KIETKW», « Y TIIEBOAb, «JIunmumapn.



ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYIOBaHHE i MPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHKpPOIpEnaparbl PacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK.

JlaGopaTopHble M NpaKTHYecKHe padoThI:

Jlaboparopnass pabora Ne 1. «l3ydyeHue KaTaJUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMuiIa3bl WA KaTalla3bl).

Jlabopatopnass pabora Ne 2. «M3ydyeHue CTpoeHUS KIETOK PACTCHUI,
KUBOTHBIX M OaKkTepuil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHKpoOMpenaparax U UX
OTICaHUE.

Tema 4. 7/Ku3HeneATeJIbHOCTh KJIETKH.

OOMeH BelecTB, Wik MEeTad0Iu3M. ACCUMUIIAIUS (TUTACTUYECKUN OOMEH) U
TUCCUMWISIIUS (PHEpreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHS BEIECTB M DYHEPIUM B TMOHUMAaHUU
MeTabou3ma.

Tumnber oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poib GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TemHoBas (a3el QorocuHTe3a. Peakuuun
dotocunTeza. IPpdexkTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3a ISl KU3HU
Ha 3emiie. BnausHue yciioBuil cpeapl Ha (POTOCUHTE3 U CIIOCOOBI MOBBILICHUS €TI0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIOIIUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KieTke. PacliernieHue BelecTB, BBIJACICHUE U
AKKyMYJIUPOBaHUE DHEPruM B KIETKE. OTalbl JHEPreTHYECKOro oOMEHa.
I'mukonu3s. Bpoxkenue u ero Buabl. KHCIOPOAHOE OKHCIECHUE, WIM KIETOYHOE
JbIXaHUE. OkucnurenbHOe dhochopunupoBanue. O (HEeKTUBHOCTH
AHEPIreTUICCKOro OOMEHa.

Peakuum wmarpuynoro cumHTe3a. ['eHetmueckas wuHdopmamms u JHK.
Peanuzanus reHermyeckod HMHPOpMalNMM B KJIETKe. ['€HeTHMUeCKU KOJI U €ro
cBoiicTBa. Tpanckpunuust — marpuunblii cunte3 PHK. Tpancnsuus — 6uocunres
Oenka. Otambl TpaHchaamuu. KoaupoBanwe aMHHOKHCIOT. Pons pubocom B
OonocuHTe3e Oenka.

Hexnerounsie ¢hopmbl sxu3nu — BUpychl. ctopust otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOGHHOCTH CTPOCHUSI M KU3HEHHOTO IMKJIa BUPYCOB.
bakrtepuodaru. bonesnn pacTeHuid, JKUBOTHBIX M 4YEJIOBEKa, BBI3BIBACMBIC
Bupycamu. Bupyc ummynoneduiura gyenoseka (BUY) — BozOyaurens CITN/]a.
OOparnast ~ TpaHCKpuIIMs, peBepraza u  uHTerpasa. lIpodurakTuka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUIA.

JleMmoHcTpanuu:



[Toptpetsr: H. K. Konbsuos, 1. U. IBanoBckuii, K. A. Tumupszes.

Tabmuipel u cxembl: «Tunel nutanus», «Metadbonuzm», «MUTOXOHAPUS,
«JHepreTuyeckuit oOMen», «Xmnoporaact», «®Dorocunredyn, «Ctpoenne JHK»,
«Ctpoenue u GyHKIMOHUpOBaHUE reHay, «CunTte3 0enka», «['eHeTuueckuilt Koay,
«Bupycsi», «bakrepuodarn», «Crpoenue u xu3HeHHbId 1uka Bupyca CIIN/a,
Oakrepuodaray, «Permmukanus JJHK».

O6opynoBanue: moaenu-amminkaun «Y apoenne JHK u Tpanckpumnims»,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojesb cTpykTypsl JJTHK.

Tema 5. Pa3MHoKeHNe U MHAMBUIYAJbHOE PA3BUTHE OPTaHU3MOB.

Kierounslii 1UKI, WM >KU3HEHHBIM MUK KieTku. MHTepdaza u MHUTO3.
[Ipoueccsl, mpoTekawomue B uHTepdaze. Permkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMmM. XpOMOCOMHBIMH HAObOp — KapUOTHII.
JIMmionHeli W TalUIOMJIHBIA ~ XPOMOCOMHBIE — HAOOphl.  XPOMAaTHIIBI.
[uTonornueckue OCHOBbI PA3MHOXKEHUS W  HUHAUBUAYAIBHOTO  Pa3BUTHSA
OPTraHU3MOB.

Henenue knetku — muto3. Craauu murtosa. IIpoueccel, nmpoucxonasiue Ha
PAa3HBIX CTAAUAX MUTO3a. BUOJIOrHYECKUI CMBICI MUTO34.

[Iporpammupyemasi TuOEIb KJIECTKH — allONTO3.

®opMbI pa3MHOXKEHHsI OpPraHU3MOB: Oecrionoe U rnosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: JECJICHHWE HaJABOE, IMOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €r0 3HAYCHUE ISl CEJICKLINH.

[TonoBoe pazMHOXKEHHE, €0 OTIIMYUS OT OECTIOJOTO.

Meiio3. Cragun menosza. IIpoueccsl, MpouCXonsdilre Ha CTaausixX Meiosa.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

['ameTtorenes — mpoiecc oOpa3oBaHUSI TOJIOBBIX KIETOK Y J>KUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHHWE M PA3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SIMIEKIIeTKa) — CIEepMaTOoreHe3 W OBOTCHE3.
Oco0OeHHOCTH CTPOCHHS SUIEKJIETOK M criepMaTto3ouioB. OII0Og0TBOPEHHUE.
[Taprenorenes.

NunuBunyanpHoe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHUOHAILHOTO PAa3BUTHUS Y MO3BOHOUYHBIX >KHBOTHBIX:
npoOJeHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOE pa3zBuTHEe. THIIBI
MOCTAMOPUOHAILHOTO Pa3BUTHS: TMpPsAMOE, HemnpsMmoe (JTUYuHOYHOE). BrnusiHue
Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 IIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHM, CTaJAUU Pa3BUTHSL.



JemMoHCTpanum:

Tabmuupr m cxembl: «DoOpMbl pa3sMHOKEHHSI OpPraHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenune kinerku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocomb», «Kierounsiii mukiny, «Pemnukanua JJHK», «Mutosy,
«Meinoszy», «IIpsmoe n HenpsiMoe pa3BUTHEY, «['aMeTOreHe3 y MIEKOIUTAIIUX U
4yesnoBeka», « OCHOBHBIE CTaJUU OHTOTCHE3a».

O6opynoBanue: MHKPOCKOTI, MUKPOIIpENapaTsl «CriepmMaTo30u bl
MJICKOITUTAIOLIETOY, «SMIIEKIIETKa MIIEKONUTAOMEro», «Kapuokunes B kieTkax
KOpEIIKA JIyKa», MarHuTHas MOJICNIb-anIuIMKauus «JleneHrne KIeTKu», MOAEb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble M NpaKTH4ecKne padoThbI:

Jlabopatopuast pabora Ne 3. «HaOmromeHme MHTO3a B KJIETKAaX KOHYHKA
KOpPEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENAPATAX).

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOCHHS IOJOBBIX KIJIETOK Ha
TOTOBBIX MUKPOMpPENapaTaxy».

Tema 6. HacJjieicTBEHHOCTh U H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mictopus pa3BuTHs TeHETUKHU. Poib miuTonorun
1 SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa pOCCUUCKUX U 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKU. MeToabpl TeHEeTUKU (THOPUI0IOTUYECKUH,
UTOT€HETUYECKHUI, MOJEKYISIpHO-TeHETUYeCKHi1). (OCHOBHBIE TI'€HETHYECKHE
NnoHATHS. [ eHeTuueckass CHMBOJIMKA, UCTIOJIb3yEMasl B CXEMaxX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, yCTaHOBIICHHbIE . Menaenem.
MoHorubpuiHoe CKpelllMBaHuEe. 3aKOH €IMHOO0Opa3usi TUOPUAOB IEPBOrO
nokosjeHusa. [IpaBuino [OMUHHMpPOBaHMS. 3aKOH pACIICIUICHUS PU3HAKOB.
I'unioresa ynctorsl rameT. [10aHOE M HEMOJIHOE JOMUHUPOBAHUE.

JHuruOpuaHoe  cKpemuBaHue. 3aKOH  HE3aBUCHUMOTO  HAcJIeIOBaHUS
npu3HaKkoB.  lluToreHeTmyeckre  OCHOBBI ~ JAUTHOPUIHOTO  CKPEIIUBAHUS.
AHanu3upymolee ckpenpanue. Mcrnonp30BaHne aHaATU3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOMH.

CuerienHoe HacnefoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLETUICHHOMY HACJIEJOBaHMIO T'eHOB. HapylieHne cuemnieHus reHoB B pe3ysibTaTe
KPOCCHHTOBEpA.

XpOMOCOMHas TeOpHUsi HACIEACTBEHHOCTH. | eHeTHUEeCKue KapThl.

I'eneruka noma. XpoMOCOMHOE ONpPEACIICHUE MO0JIa. AYTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omoramernsle M rereporaMeTHele OpraHu3Mmbl. HacienoBanue
IPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI ©3MEHYMBOCTU: HEHACIIEACTBEHHAS! U HACJIEACTBEHHAS.
Ponp cpenbl B HEHACIEACTBEHHOW HW3MEHUYHMBOCTH. XapAaKTEPUCTHKA



MOAN(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN psijl M BapualliOHHAS KPUBAs.
Hopma peakuyu npusHaka. KonndecTBEHHbIE M Kauye€CTBEHHBIE MPHU3HAKU U KX
HOopMa peakuuu. CBoCTBA MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacneactBenHasi, WM TEeHOTUNMYECKas, HU3MEHYMBOCTh. KomMOMHaTHMBHas
M3MEHYMBOCTh. Meilo3 © MOoJOBOM NpoLecc — OCHOBa KOMOWHATHUBHOM
U3MEHYMUBOCTU. MyTalimoHHasi u3MeHUnBOCTh. Kitaccudukanust myTtaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U Npu4rHbI MyTaluidi. MyTareHHbIe (aKTOPBHI.
3aKOH TOMOJIOTHYECKHUX PSIIOB B HaclieAcTBEHHOM n3mMenunBocty H. . BaBunoga.

BuesinepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoBeka. Kapuotun denoBeka. OCHOBHBIE METOIBI T€HETHKHU
YeJIOBEKa: TCHCATOTHUYCCKIM, OJIM3HEIIOBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONpPENIECIICHNE TEHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencrBeHHble 3a0o0JjieBaHMsI YeENOBEKAa: TEHHBbIE OO0JIE3HH,
00JIe3HU C HACIEICTBEHHON MNPEIpPacloIoKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue © TeHepaTuBHble MyTauud. CTBOJIOBbIE KIETKU. [IpUHIMIIBI
3I0pOBOr0 00pa3a >KW3HH, JUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETHUECKUX
Oone3Heil. MeauKo-reHeTUYeCcKoe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOU
T€HETUKHU B IPEIOTBPAIICHUH U JICYCHUH TeHETUYECKHUX 3a00JIeBaHUI UeIoBeKa.

JlemoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuiios.

Tabmumet w cxembl:  «MOHOTHOpPUAHOE ~ CKpEIIMBAaHUE MW €0
[IUTOTEHETUYECKAasE OCHOBa», «3aKOH pACIICTUICHUS W €ro IMUTOreHEeTHYeCKas
OCHOBa», «3aKOH YHUCTOTBI ramMeT», «JIuruOpuaHoe CKpeuuBaHue,
«IluTonornyeckre  OCHOBBI ~ JUTHOPUAHOTO  CKpemuBaHus»,  «Meito3y,
«B3zauMopeiicTBie aUIeNIbHBIX TE€HOB», «l €HeTMYecKue KapThl pPaCTCHUH,
KUBOTHBIX WU 4eJIOBEKa», «['eHeTuka monay, «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CIEIJIGHHOTO0 ¢ Tmojom», «Kapuotunbel dYergoBeka | JKUBOTHBIX», «BuUIbI
U3MEHYUBOCTHY, «MoaudukanmonHas H3MEHUUBOCThY, «HaciemoBanue pesyc-
dakTopay, «I'eHeTHKa rpynn KpoBu», «MyTaliuoHHass ©3MEHUUBOCThY.

O6GopynoBaHue: MOJEIU-aNIUIMKAIMU  «MOHOTMOPUIHOE CKpElIUBaHUEY,
«Hemonmunoe nmomunupoBaHuey, «Jlurubpumnoe ckpenmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKOII W MHKporpemnapaTr «Jlpo3odpumma»y (HOpma, MyTanuu
(bopMBI KPBUIBEB U OKpPACKH Teia), repoapuii «I'opox moceBHONY.

JlaGopaTopHblie M MpaKkTHYecKHe padoThI:

JlabopatopHast pabota Ne 5. «V3ydeHue pe3yiabTaTOB MOHOTMOPUAHOTO U
JUTHOPUIHOTO CKPEIIMBaHUs y APO30(HIIbI HAa TOTOBBIX MUKpOIIpEnapaTaxy.



JlabopatopHas pabota Ne 6. «M3yuenne Moau(pUKaIMOHHON U3MEHINBOCTH,
MOCTPOCHHUE BapUALIMOHHOTO PAZIa U BAPUALIMOHHON KPUBOID.

JlabopatopHast pabota Ne 7. «AHanM3 MyTanuii y Apo30(HUIIbl Ha TOTOBBIX
MHKponpenaparax».

[Ipaktuueckas pabora No 2. «CocTaBieHHe U aHAJIWU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema /. Cenexkuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiys Kak Hayka M MpOIECC. 3apOKICHUE CENEKUUU U JIOMECTUKAIUS.
Yyenne H. WM. BapwioBa 0 IeHTpaX MPOUCXOXKIACHUS W MHOT000pas3us
KYJbTYPHBIX pacTeHuM. LIeHTphl MPOUCXOXKIAEHUS AOMAIIHUX XKUBOTHBIX. COpT,
1opoJa, ITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MacCOBBIM U MHAMBUYaIbHBINH OTOOPHI B
CEJIEKIIMM pPAcTEeHWd M JKUBOTHBIX. OIlEHKa JKcTepbepa. bIM3KOpOIACTBEHHOE
CKpeluBaHue — HUHOpuauHTr. Yucras nuHusa. CKpellMBaHUE YHUCTHIX JIMHUMH.
I'ereposuc, nnu rubpuanas cuia. HepoacTBeHHOe CKpeliMBaHWE — ayTOPUAMHT.
Otnanénnas rtulOpuamsanus u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3s W
IIOJIyYEHUE TIOJUILIONIOB. JlOCTMIKEHUSI CENeKUUM PACTEHUW, >KUBOTHBIX U
MHKPOOPTraHU3MOB.

buorexHomoruss kak OTpaciap NPOU3BOACTBA. ['€HHas HMH)KEHEpHUs. ITarbl
co3nanusi pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Krerounas
uHxeHepusd. Kietounsle KylnbTypbl. MUKPOKIIOHAIIBHOE Pa3MHOKEHUE PACTECHUM.
KioHnpoBanue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

OKojloruyeckue M ATtuyeckue  npobnembl. MO —  reHeTuyecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JlemoHCTpauuu:

[Toptpers: H. W. Basunos, U. B. Muuypun, I'. /1. Kapneuenko, M. .
HBaHOB.

Tabnuiel U cxeMbl: Kapta «l[eHTpbl MPOUCXOXKACHUS W MHOTro00pa3us
KYJbTYPHBIX pacTeHuin», «[lopoapl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «Otnanénnas rudpuau3anus», «Padboter akagemuka M. @. HiBanoBay,
«Ilomumnounus», «OO0beKTHI OuotexHonoruny, «Kietounsie KyJabTyphl U
KJIOHUPOBaHUE», «KOHCTpYyHpOBaHHUE U IEPEHOC TE€HOB, XPOMOCOMY.

O6opynoBanue: MyJIsKH TUIOJ0B ¥ KOPHETIJIONOB TUKUX (DOPM U KYJTbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbcKOX035UCTBEHHBIE PACTEHUS.

JlabopaTopHbie U MPAKTHYECKHE PAOOTHI:

Okckypcus «OCHOBHBIE METOIBI W JIOCTHXKEHHUSI CEJEKIMH PACTEHUM U
KABOTHBIX (Ha CEJICKIIMOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCTBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTopuio
arpOyHMBEPCHUTETA UM HAYYHOT'O LIEHTPA)».



11 KIIACC
Tema 1. DBoJsIIOLIUOHHAS OUOJIOTHSL.

[Ipennocbuiki BO3HUKHOBEHHS SBOJIIOIMOHHON TEOpHUH. ODBOIIOLMOHHAS
Teopus U €€ MecTo B OHOJOrHH. BriusHue 3BOJIONMOHHON TEOpUM HA pPa3BUTHE
OMOJIOTUHU U JPYTUX HAYK.

CBugerenscTBa 3BOMOIMU. [laneoHTONIOrMYECKHE: MOCIEN0BATEIBHOCTD
MOSIBJICHUS BHJIOB B NAJCOHTOJOTHYECKOW JIETONMUCH, TEpPEeXOAHbIe (OPMBI.
buoreorpaduyeckue: cxoacTBo U paznuuue ¢ayH u HIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA M pazNuyusi SMOPHOHOB pPa3HBIX BHJIOB
MMO3BOHOYHBIX. (CpaBHUTEIBLHO-AHATOMUYECKHE: T'OMOJIOTMYHBIE, aHAJIOIMYHBIE,
pPYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METa0OIMYECKUX MyTeH Yy Bcex
OpraHU3MOB.

OomonmonHas teopus Y. J[lapBuna. IIpeanochUlkM BO3HUKHOBEHHS
JapBUHU3MA. J[BHOKylIuMEe CHJIbI HBOJIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE INPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAsT U3MEHUNUBOCTD,
O0opb0a 3a CyIIecTBOBaHHUE, ECTECTBEHHBIN 0TOOD).

Cunretnueckas Teopusi 3BooIuu (CTI) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonynsuusa kak eAMHUIA BUAA U 3BOJIIOLUU.

JBrkymue cuibl ((hakTopbl) SBOJIONUUA BHJIOB B MpUpPOJe. MyTalluOHHBIHI
Mpolecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lomMynsiiMOHHBIE BOJIHBI U JApend
reHoB. M30s1us 1 Murpanus.

EcrtecTtBeHHbIll 0TOOp — Hampasistommi ¢aktop 3Boionuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3BoJouuu. [Ipumepst
IPUCTIOCOOJICHNI Y OpraHu3MoB. ApoMop(h03bl U UAMO0AATITAIIUH.

Bun wu BumooOpazoBanme. Kpurepuu Buma. OcHoBHBIE  (POpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakposBomorusi. DPopMbl  3BONIOUUU:  QuieTHYECKasi, JAUBEPreHTHasd,
KOHBEpTeHTHas, napauienbHas. HeobpaTumMocTs 3BOJIOLUH.

[IporcxoxaeHne OT HECNEeUHATM3UPOBaHHBIX MpeakoB. [Iporpeccupyromas
crienrain3anus. AJanTuBHAs paguarus.

JdemoHcTpanuun:

[Toptpetsrl: K. JIunnuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. Ceseprios.

Tabnuupl u cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeonrtepukcy, «®Popmel  O0prObI 32
cyuiecTBoBaHue», «EctectBeHHbI 0TOOpY», «MHOr0o0Opa3ne cCoOpToB pacTEHUII»,
«MHorooOpa3ue  mopoa  KMBOTHBIX»,  «[lomymsmuuy,  «MyTanuoHHas



U3MEHYHMBOCTHY, «ApoMopdossry, «Mamoamantamuny, «OO0mas mereHeparus,
«/IBmkymue cuiael sBomounun», «Kapra-cxema wMapmpyra nyremectBus Y.
Hapeunay, «boprba 3a cymectBoBanue», «IIpucmocoO0IEHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BuA000pa3zoBaHuE», « IKOJOTUYECKOE BUI000pa30BAHUE .

ObopynoBaHHe: KOJUICKIUS HACEKOMBIX C PAa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0Op IJIOAOB U CeMsH, KoJuieKiusi «IIpumepsl 3alUTHBIX MPUCTOCOOJICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAMPABICHUS JBOJIIOIHUNY», 00BEMHAS MOJIETh
«CTpO€HHE TOJTOBHOIO MO3ra O3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koekuus «Dopmbl coxpaHHOCTH
HCKOIIAEMBIX KUBOTHBIX W pacTeHui», wmoxaens anmiukanus «llepekpécr
XpOMOCOM», BIIAXHbIE Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «Jpo3zoduna» (Hopma, MmyTtaruu GOpMbl KPBUIHEB U
OKpacKu TeJja).

JlaGopaTopHble M MpaKkTH4YecKHe padoThI:

Jlabopatopnasi padora Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIO».

JlabopatopHast pabotra Ne 2. «Onucanue NpuUCIIOCOOJIEHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKTeEPa».

Tema 2. Bo3dHuKHOBeHUEe U Pa3BUTHE KU3HM Ha 3emue.

JloHayuyHbBIE TIPEACTABICHHUS O 3apOXKACHUU >KU3HU. HayuHble rUnoressl
BO3HUKHOBEHUSI JKM3HM Ha 3emje: aOuoreHe3 M TMaHCIepMus. XUMHUYecKas
ABOJIONMSI. AOMOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCNEPUMEHTATBbHOE TTOATBEPKICHUE XUMUYECKON 3BOMOIMU. HavanbHbie ATansb
ouonornueckoi sBomonuu. ['mnoreza PHK-mupa. ®opmupoBanre memMOpaHHBIX
CTPYKTYP W BO3HHUKHOBEHHUE NPOTOKIIECTKU. llepBble KIETKM M KX 3BOJIIOLMSL.
dopMHUpPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButHe xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxei. Apxeiickas u
nporepo3oiickass dpel. [laneosolickas spa U €€ MNepuoabl: KEMOPHUICKUH,
OPIOBUKCKUH, CUITYPUNCKUN, TE€BOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Meso3oiickass 3pa M €€ MNEpPUOABl: TPUACOBBIM, FOPCKUN, MEIOBOM.

Kalino3olickas spa U €€ nepuojpl: NajJeoreHOBbI, HEOT€HOBBIMH,
AHTPOIOTECHOBBIM.

XapakTepucTUKa KJIMMaTa M Te0JOTMYecKuX mnpoueccoB. OCHOBHBIE ATaIlbI
HBOJIFOIIMN PACTUTEIHHOTO M KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHU H
KUBOTHBIX. [losiBIE€HUE, paCIBET M BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOr0 MHpa KaK OTpaKEHHE HBONMOUUH. (OCHOBHBIE
CUCTEMATHUYECKUE TPYIIbI OPraHU3MOB.



DBOJIIOIMA Y€JIOBEKA. AHTPOIOJIOTUs KaK Hayka. Pa3Butue nmpeacTaBieHUid o
NPOUCXOKICHUN YeJIoBeKa. MeTroabl Hu3ydyeHus aHTponoreHesa. (CxolcTBa u
pa3JIMyUs YEJIOBEKA U )KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cwibl  (dakTopel) — aHTPOIOTEHe3a. Hacnencreennas
W3MEHYUBOCTh M  €CTECTBEHHBIH 0TOOp. OOmmecTBeHHBIH 00pa3  KHU3HH,
U3TOTOBJIEHUE OPYIUI TPyAa, MBIILICHHUE, PEYb.

OCHOBHBIE CTAIMM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAIONMUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxondmuu, YenoBeK HeEaHAEPTAIbCKUK, YernoBek
pasymHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHHS, 00JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIAHSL.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNECOUIHAS
(eBpasuiickasi),  HErpo-aBCTpajouaHas  (dPKBaTOpUaibHAsl),  MOHTOJIOMHAS
(a3uarcko-aMepukaHckasi).  UYepTel  NPUCIIOCOOJEHHOCTH  NPEACTaBUTENIEH
YEeJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHMS. EIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacusma.

JeMmoHcTpanuu:

[Toptpets: ®@. Penn, JI. Ilactep, A. . Onmapun, C. Muinep, I'. FOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3aukHoBenne ColHEUHON CUCTEMBI», «Pa3BuTHe
opraHuueckoro wmupa», «PacturenbHas kieTka», <OKuBOTHas  KIeTkay,
«IIpokapuoTnueckasi kierka», «COBpeMEHHasi CHCTEMa OPraHUYECKOrO0 MHUpPay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHHUS YEJIOBEKa M YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMAaJCOHTOJIOTMYECKUX  HAaXOAOK IPEIKOB
COBPEMEHHOTO 4YENOBEKa», «JlpeBHenue moan», «peBHue moam», «llepsbie
COBpPEMEHHBIC JIIOIN», «YelIoBeUeCKre pachly.

O6GopynoBaHue: mymsoku - «[Ipoucxoxnenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJePTallblla, KPOMAaHBLOHIIA), CJETNKH WU
M300paKEeHHsI KaMEHHBIX OpYJIUW MEepPBOOBITHOTO YeJOBEKa (KaMHHU-YOIIEpPHI,
pyomia, ckpebiia), TEOXpOHOJOTMYecKas Talnuia, KoJulekuus «DopMbl
COXPAHHOCTH UCKOMAEMbIX YKUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKkTHYecKue padoThI:

[Ipaxtuueckas padora Ne 1. «/M3ydeHue MCKOMaeMbIX OCTATKOB PACTCHHUM H
KUBOTHBIX B KOJUICKIIHSIX).

OKCKypcusi «IBOJIIOIMSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WK KpaeBeAUYECKUN My3€e).

Tema 3. OpranusMbl 4 OKpPY:Kamoas cpeaa.

DKoyorus Kak Hayka. 3ajau U pa3feibl KOJIOTUA. MeToabl SKOJIOTHYECKUX
UCCIIEAOBAHUN. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.



Cpenpl oOWUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3MAYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue ¢akropbl. Kriaccuduxaimss skonornyeckux (HaKkTopoB:
abuoTuueckne, OMOTHYECKHE M AaHTPOIOTeHHbIe. JIeiCTBHE SKOJOTHYECKHUX
(GakTOpOB Ha OPTAHU3MBI.

AbGuoTtnueckue (akTOphl: CBET, TEMIEpaTypa, BIaKHOCTb. DOTONepruoansm.
[IpucnocoGneHusi OpraHU3MOB K  JIGMCTBUIO  a0MOTHUYECKUX  (PaKTOpOB.
buonornyeckue puTmsl.

buotnueckue (haKTOpHI. Buner OMOTHYECKUX B3aMO/ICICTBUM:
KOHKYPEHIIUA, XUIIIHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapasutusm, koomeparus,
MyTyallu3M, KOMMEHCAJIU3M (KBAPTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIU3M,
HeiiTpanu3M. 3HaueHHe OWOTHYECKHUX B3aWMOAECUCTBUN [UIsl CYIIECTBOBAHUS
OpPraHHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKHU mnonyjsauud. (OCHOBHBIE TMOKa3aTelu
MONYJSIUUUA: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. JJuHaMuKa YMCIEHHOCTH TOIYJISIUU U €€ PeryJIsius.

JleMmoHcTpanuun:

[Hoptpetsi: A. I'ymOonbar, K. @. Pynse, 3. I'ekkens.

Tabmuubr u cxemsl: kapta «[Ipupogusie 30Hb1 3emim», «Cpeabl oOUTaHUS
opranusmoBy, «®Portonepuoausm», «llomymamum», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTU MOMYJIsUUU UHPY30puu-TyPenbkn», «Iluiesbie nenm.

JlaGopaTopHble M MpaKkTH4YecKne padoThI:

JlabopaTopHas padota Ne 3. «Mopdomornaeckne 0COOEHHOCTH PacTECHUH 13
Pa3HbIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[TpakTraeckas padora Ne 2. «[loacu€T mIOTHOCTH MOMYJSAIUN Pa3HBIX BUIOB
pacTEeHUI.

Tema 4. CoobuiecTBa U IKOJOrHYECKHE CHCTEMBI.

Coo0miectBO opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOILIEHO3a: BHJIOBasd,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momunantel. CBsi3u B
ouorneHo3e.

Okosornueckne cuctembl (d9kocucteMmbl). [loHatue 00 »3Kocucteme u
ouoreorieHo3e. @DOYHKIUMOHAIbHBIE KOMIIOHEHTBI HAKOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHUHU B IKOCUCTEME.
Tpoduueckue (muiieBble) YpOBHU 3KocucTeMbl. [luiieBble Lenmu U CeTH.
OcHOBHbIE TIOKAa3aTeNM SKOCHUCTEMBL: Oumomacca, MPOAYKIHUS. OKOJIOTHYECKHE
nupamMubl: TPOAYKUMH, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYUBOCTh, CaMOperyJianus, pazputue. Cykueccus.



[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIU IIUPOKOJIMCTBEHHOTO JIECA.

AHTpONOreHHbIE  3KOCHCTEMBI.  ATPO’KOCUCTEMBI.  YPOO3KOCHCTEMBI.
buonoruyeckoe u x035UCTBEHHOE 3HAUYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak @akrop ycTOMYMBOCTH dKocucTeM. CoXpaHEHHE
OMOJIOTUYECKOTO pa3HooOpasus Ha 3emIie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB U CTpPYKTypa
ouocheprr. KuBoe BemectBo u ero ¢yHkuun. OcobeHHOCTH OMOChephl Kak
rJI00aNbHONM 3KOCUCTEMBI. J[MHAMHYECKOE paBHOBECME M OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMHUYECKHE LIUKIIbI 3JIEMEHTOB (yIiieposa,
azota). 30HaAIbHOCTh Orocdeprbl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTBO B Onochepe 3eMiii. AHTPOIIOTEHHBIE U3MEHEHHS B Onocdepe.
['mo0anbHbIE SKOJIOTUYECKUE ITPOOIIEMBI.

CocyiectBoBaHue IPUPOIBI U YEJI0BEYECTBA. CoxpaHenue
OmopazHooOpas3usi Kak OCHOBa yCTOMUUBOCTH Onocdepsl. OCHOBa pallMOHAIBHOTO
VOpPaBJIECHUS MPUPOAHBIMU PECYpCaMU W UX HCMOJb30BaHME. JloCTHXKEHHS
OMOJIOTUY U OXpaHa IPUPOBIL.

JleMmoHcTpanuun:

IToptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl 1 cxeMmbl: «[lumeBsle nenm», «bHOLIEHO3: COCTaB U CTPYKTYpa»,
«IIpuponubie cooOuiectBay, «llenu nuTaHus», «IKOJOTHUECKAs MUPAMHUIA,
«buocdepa u yenoek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jiecay, « DIKOCHCTEMA
XBOMHOro  Jjeca», «buomeno3 Bomoéma», «ArponeHo3», «lIpumepHsbie
AHTPONIOTCHHBIE  BO3JCHCTBHS HAa Ipupony», «BaxHeldmme HMCTOYHUKH
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX Boa», «[louBa — BakHelIasi cOCTaBIISAIOMIAS
ouocdeprry», «DakTopsl aerpaganuu mouBy», «llapaukoBelil d3ddexT», «DakTopbl
PaAMOAaKTUBHOTO 3arps3HeHus: Ouochepb»y, «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue >xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouochepb»,
«KpyroBopot yriepoaa B 6uochepe», «KpyroBopoT a3orta B IprUpoae».

O6opynoBanue: Mojaenb-anIMKanus « Tunudaeie OUOIICHO3bD», TepOapuit
«PacTtutenbHble co00IIECTBaY, KOJUIEKINH «bruoneHo3y, «Bpeautenu BaxHEH X
CEIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TepOapuu ¥ KOJUICKIIMA PACTCHHH |
KUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJOTMYECKUM TpyInaM OJHOTO BHUA,
Kpacnas xuura Poccuiickoii ®enepanuu, u300pakeHUs] OXpaHSEMbIX BHUIOB
PACTEHUH U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITIPOTPAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacuo ®I'OC COOQO, ycraHaBIMBaIOTCS TpeOOBaHUS K pe3yJbTaTaM
OCBOCHMs  OOyyaroUIMMHCA HOpOorpaMM  CpEeJHEero ooOumero oOpa3oBaHMA:
JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpyKType IMYHOCTHBIX pPE3YJIbTATOB OCBOEHHUS Ipenmera «buomorus»
BBIJICTICHBI CIICIYIONINE COCTABIIAIONINE: OCO3HAHUE O0YYaIOMIMMUCS POCCUNCKOM
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOINpPEACNICHNI0, HaJu4yhe MOTHUBAllMM K  OOY4YeHUI0O  OHOJIOTHH,
IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUUW JUYHOCTH HAa OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATULUNA PA3BUTHUS OHUOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM YCTAHOBKAMH, MPUCYLIIUMHU CHCTEME
OMoNOTUYECKOTO0  O00pa3oBaHMsI, HAJIMYME HKOJOTHYECKOTO IMPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInuyHOCTHBIE pe3ynbTaThl OCBOEHHUS NpeaMera «buosgorus» JOCTUrarTcs B
€IMHCTBE Y4YEOHOW M BOCIHUTATENBHON JEATETRHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU U HOpMaMU
MOBEACHUS W CIOCOOCTBYIOT TIpOlleCCaM CaMOTIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpAa3BUTHUsSA, PA3BUTHUSI BHYTPEHHEW MO3UIMU JIMYHOCTH, IaTPUOTU3MA,
YBAXKEHUS K 3aKOHY W IIPAaBOMOPSIAKY, YEIOBEKY TPY/JA U CTapIIEMy IOKOJIEHUIO,
B3aMMHOI'0 YBAXKCHUS, OEPEKHOT0 OTHOMIEHUS] K KYJIbTYPHOMY HACIEIUIO U
TpaaulMsIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoir ®enepaiuu, Tpupoae u
OKpYXarouien cpeae.

JImdHOCTHBIE pE3yJabTaThl OCBOCHHS ydeOHOoro mpeamera «buonorusy
JIOJKHBI OTPaXXaTh TOTOBHOCTh M CTOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHCTEMON I[@HHOCTHBIX
OpUEHTAIM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOIr0 OOIlEeCTBA, PacCHIUPEHUE >KU3HEHHOTO
ONbITA U ONbITA JESITEIBHOCTH B MPOLECCE PEATM3alMU OCHOBHBIX HAIIPABJICHUN
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOT0 BOCIUTAHMS

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIUN 00YYAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WJICHA POCCHIICKOTO OOIIECTBA;



OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, yBa)KCHHE
3aKOHa U MPaBOIOPSIKA,;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM [EATENIBHOCTH TPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTHYECKHUX IKCIICPUMEHTOB;

CITIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIIEHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHE YUYUTHIBaTh B CBOUX ACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSIMH, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COIIMAJILHBIM TMOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMIOJHEHHS
y4eOHBbIX, TO3HABaTEJIbHBIX M HCCJIEAOBATEIbCKUX 337a4, YBaKUTEIBHOIO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB NPU OOCYXICHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JEATECIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpMHPOBAHHOCTh POCCHUICKOI rpakIaHCKOU UJEHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH MEPE]
Ponuuou, ropmoctm 3a cBOM KpaM, cBOKO PoanHy, CBOW S3BIK M KYJBTYDY,
MPOIIIOE U HACTOsAIEe MHOTOHAIIMOHANILHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOLIEHHUE K MPUPOJIHOMY HACIEAUIO U MaMSTHUKAM IPUPO/IbI,
NOCTHXEHUAM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OMOJOTHM, TOHUMAHUS 3HAYCHUST OWOJOTMU B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaeiHas yOeXJI€HHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3auurte OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHHe JTYXOBHBIX EHHOCTEN POCCUKCKOTO HapoJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 U TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJla B TIOCTPOCHHE YCTOWYMBOIO OYyayIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTEIISIM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O MPHUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBHUU C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCIIHTAHUS:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIIOUYas ACTETHKY ObITa, HAYyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIECTBEHHBIX OTHOIICHHIA,



MOHMMAHHUE MOIMOHATILHOTO BO3CHCTBHS KUBOM MPHUPOBI U €€ IIECHHOCTH;

TOTOBHOCTH K CAMOBBIPQ)XEHHIO B PA3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATH KAY€CTBA TBOPUECKON JIMUYHOCTH;

5) ¢u3nyeckoro BoCHUTAHHSA, (POPMHUPOBAHHUS KYJIbTYPbI 310POBbS U
IMOIMOHAIBHOIO (JIAT OOy YHS:

NMOHMMAaHWE W peanu3alus 370pOBOro M 0Oe30macHoro obpasza >KU3HH
(3m0opoBOE  TNWTaHUE, COONIOACHHE TUTMEHHMYECKMX TpaBWI U HOPM,
COQIaHCUPOBAHHBIM pPEXUM 3aHATHUH U OTAbIXa, peryispHas (Qundeckas
aKTUBHOCTb), OEpPENKHOTO0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAaHWE [EHHOCTH TPaBWJI HWHAMBHIYAJIbHOTO M  KOJUIEKTHBHOTO
0€30MMacHOTO MOBEJCHHS B CUTYAIHUSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHMWE TOCHEACTBUN U HENMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOTOJIs, HAPKOTUKOB, KYpEHHS);

6) TPY10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH MAacTepCTBa, TPYIOJO0uE;
TOTOBHOCTh K aKTHUBHOM JIEATETLHOCTH TEXHOJIOTHYECKON M COIMAIBLHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO

BBITIOJTHSATH TaKyIO JESTEIbHOCTD;

MHTEpEC K pa3iu4HbIM cepaM NpodecCHOHATbHON AESITeITbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymield mnpodeccur U peaTn30BbIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKECHUU BCEU JKU3HU;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTMYECKU 1I€JIECO00Pa3HOE OTHOIIEHUE K MPUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHMSI,;

MOBBIIICHUE YPOBHS DKOJOTUYECKOW KYJNBTYphl: TPUOOPETEHHE OIbITa
IJJAHUPOBAHMSI TIOCTYNKOB W OICHKA WX BO3MOXXHBIX TOCHEACTBUN IS
OKpYXarouen Cpeapl;

OCO3HaHWE TJIO00ATBHOTO XapaKTepa SKOJOTHMUYECKUX MpoOJIeM U TMyTed X
pEIICHNUS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HAHUST W YMEHUS TpU PEHIeHUH TPoOJeM, CBA3aHHBIX C palMOHATHHBIM
IPUPOIONOIb30BaHUEM  (COONIOIEHWE  TPaBWJI  TMOBEACHUS B  MPUPOJE,
HalpaBJICHHBIX HA COXpPAaHEHHWE pPABHOBECHUS B DJKOCHCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHoCchephl);



AKTUBHOE HEMNpUATHE JEUCTBUM, MPUHOCAIIMX BpEI  OKPYKArolIeh
OPUPOAHON Cpelie, YMEHHE IPOrHO3UPOBATH HEOJIArOMPUATHBIE SKOJOTUYECKUE
MOCJEACTBUSA NMPEAIPUHUMAEMBIX TEUCTBUI U MIPENOTBPAIIATh UX;

HaJIMYUE Pa3BUTOrO SKOJOTMYECKOIO MBIIUICHUS, YKOJIOTUYECKOU KYJIbTYPBHI,
OmnbITa NEeSATENBHOCTH IKOJIOTHYECKOM HaIlpaBJIEHHOCTH, yYMEHUS
PYKOBOJCTBOBaTbCA MMM B IO3HABATEIbHOW, KOMMYHHMKAaTHUBHOM M COLMAJIbHOU
PaKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON NEATEIIBHOCTH SKOJIOTHYECKON
HaIIPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOT'0 MO3HAHMA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAyKW M OOLIECTBEHHOH MPAaKTHKH, OCHOBAHHOI'O Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YUTATEIbCKOM KYJbTYpbl KaK CpEACTBa
B3aUMOJICHCTBUS MEXKY JIFOJbMU U MMO3HAHUS MUDA;

MOHUMaHUE CcHeHU(pUKH OHOJIOTUM KaK HayKHh, OCO3HaHHS €€ poiu B
(OpMHpPOBaHMK PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHHHM LEIOCTHOTO
IOpPEICTaBICHUA 00 OKpYXarolleM MHUpPE KaKk O €IUHCTBE IPHUPOJIbI, YEJIOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M PELIEHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM [JIi COBPEMEHHOW IMBUIIU3ALINU:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHSI MEIULIMHBI, CO3/IaHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pemaTb pPEeCcypCHble MNpoOJeMbl  Pa3BUTHS
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOJA U3 INI00AIBHBIX HKOJIOTMYECKUX MPOOJIeM U
o0ecrieueHus  Mmepexoja K  yYCTOMYMBOMY  pPa3BUTHIO,  PaLMOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOAHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTMYECKHX 3HAaHUMW B LEJsIX
MOBBIIIEHUST OOLIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydaromuxcs, GopmMupyeMoit
pU U3y4eHUH OUOJIOTHY;

ITOHUMAHUE CYLIIHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH WCIONb30BaTh TOJydyaeMble 3HAHUS I aHaiu3a u
OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa U MPOUCXOASAIINX B HEM HW3MEHEHHH,
yMEHHE JeNlaTh OOOCHOBaHHbBIE 3aKIIOUYEHHMs] HAa OCHOBE Hay4YHBIX (DaKTOB H
MMEOIINXCS JAHHBIX C LEJIbI0 MOJYYE€HHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJb30BATh OMOJOTUYECKHE 3HAHMS JIs
penieHus IpooJieM B peasibHbIX KU3HEHHBIX CUTYaLUSX;

OCO3HAaHHME IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh OCYUIECTBIATH
IPOEKTHYIO U UCCIIEIOBATENBCKYIO AEATEIbHOCTh HHANBUYAIbHO U B TPYIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K AaKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAHUH IO OHOJOTUH B
COOTBETCTBUHM C KU3HEHHBIMU NTOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yiabTaThl OCBOCHHS y4eOHOTo mpenmeTa «buosorus»
BKJIFOYAIOT: 3HAYUMBIC JUIsI (OPMHUPOBAHHS MHUPOBO33PEHUS OOYJAIOITUXCS
MEXKIUCIUIUTMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIC MOHITHS, OTPaKaroIlue
[EJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEHU(PUKY METOJIOB IMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MMPOLECC,
CUCTEeMa, HaAy4HbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
ucclieIoBaHWe,  HAOMIOJACHUE,  HU3MEPEHHE, OKCIEPUMEHT U JAPYrux),
yHUBEpCaAJIbHbIE Y4eOHbIC JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHHUKATUBHEIE,

PEryJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIMOHATBHOM
IPAaMOTHOCTH W  COLMAJIbHOM KOMIIETEHIIMM OOYYarOIIMXCS, CIOCOOHOCTD
00yJaromuxcs UCIIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTHHAPHEIE,

MHPOBO33pEHUYECKHE 3HAHUS W  YHHUBEpPCAJIbHBIE Yy4eOHBIC JEHCTBUS B
MIO3HABATEIBLHON 1 COIMAJIbHON MPaKTHKE.

MertanpenMeTHbIE pe3yJibTaThl OCBOCHHUSI MPOTPAMMBI CPEIHETO OOIIEeTo
00pa3oBaHuUsl TOKHBI OTPAKATD:

OBaanenue YHHBepPCATbHBIMH yueOHBIMU Mo3HABATEJIbLHBIMHI
AedCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE JeiiCTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTH  MOpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPU OCBOCHWM 3HAHUN TMPUEMBI JIOTHYECKOTO MBIIUICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KiacCu(HUKaIMK, 0000IEHNS ), paCKPBIBATh CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH TIOHATHSIMH ),

OTpENENIATh 1M JSATECbHOCTU, 3ajiaBasi MHapaMeTpbl U KPUTEPUU UX
JOCTUKEHUSI, COOTHOCUTH PE3YJIbTAThl JCATCIIBHOCTH C MOCTABJICHHBIMU IEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUA ISl OOBsICHEHUs (PAKTOB U SIBICHUMN
YKABOU IIPUPOBI,

CTPOUTH JIOTHYECKHE pPaCCYXKIeHUs (MHIYKTUBHBIC, JIETyKTUBHBIC, IO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PacCMaTpHUBACMBIX
SIBJICHHSIX, (DOPMYJTUPOBATh BHIBOJIBI M 3aKITFOUCHHS,

MIPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTBa A MpeCTaBICHUSI
CYIIIECTBEHHBIX CBSI3€M M OTHOIIECHWUN B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTaX, a



TaKK€  MPOTHBOPEYMHA  Pa3HOTO  poOJa,  BBIABICHHBIX B Pa3jIMUYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAaH PELICHUS MPOOJIEMBbI ¢ Y4ETOM aHAIM3a HUMEIOIMIMXCS
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B ICSITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIEACTBUM JESITEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUSIX PEAIbHOIO,
BHUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX POOIIeM.

2) 0a30BbIe HCCJIEI0BATEIbCKUE TeHCTBHA:

BJIa/I€Th HaBBIKAMU y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JIEATENbHOCTH,
HaBBIKAMM  pa3pelieHust MOpo0sieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO
Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIIOJb30BaTh pa3jMyYHble BUABl JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO
3HAaHUA, €r0 HUHTEpIpeTalyy, NpeoOpa3oBaHUI0 U NPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YUCJIE TP CO3JJaHUH YIEOHBIX M COITUATBHBIX TPOEKTOB;

(opMupOBaTh HAyYHBIA TUI MBIIUIEHUS, BIAJETh HAYYHOH TEPMUHOJIOTHUEH,
KITFOYEBBIMH MTOHATHSIMHI W METO/IAMU;

CTaBUTh W (HOpPMYyIUpOBaTh COOCTBEHHBIE 3a/ladyd B 00Opa30BaTEIbHOM
JESTEIbHOCTH Y )KU3HEHHBIX CUTYAIIHX;

BBISIBJISITH NIPUYMHHO-CJICAICTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIJIBUTATh THUMOTE3y €€ pelIeHHs, HaXOAWTh apryMEHTHI Ui JI0Ka3aTelbCTBa
CBOMX yTBEPKICHUH, 3a7]aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ pELIEHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYallUsM, OIICHHBATh NPUOOPETEHHBINA OTIBIT;

OCYIIECTBIIATH LEJICHAIIPABICHHBIN MOUCK MepeHoca CPEACTB U CIOCOO0B
AecTBUS B IPO(ECCHOHATIBHYIO CPENY;

YMETb NEPEHOCUTD 3HAHUS B MO3HABATEIBHYIO U IPAKTHUECKYIO 00JIaCTH
KHU3HEACSITEIbHOCTH;

YMETb HHTEIPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00I1acTel;

BBIIBUTATh HOBBIE UJI€H, IPEjIaraTh OpUTHHAIbHBIE TTOJIXO0/IbI U PEILICHUS,
CTaBUTh NMPOOJIEMBI U 331a4H, IOMYCKAIOIIKE aTbTepHATUBHBIC PEILICHUSI.

3) padora ¢ uHpopMaLHeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOpMAIUU (TEKCTE yueOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM jnuTeparype, OWOJIOTMYECKUX CIIOBapsiX H
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax aHHbIX, B IHTepHETE), aHaTM3upOBaTh



HH(}OPMAITUIO PA3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUICCKU OIICHUBATH
e€ JI0CTOBEPHOCTh U HEMIPOTUBOPEUYUBOCTH;

(dbopMyIHpOBaTh 3aMPOCHl U MPUMEHATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
otOope Ouosornyeckoil mHpopManru, HEOOXOAUMOM ISl BBITIOTHEHHS Y4€OHBIX
3ajay;

npuOOpeTaTh OIBIT MCIOJIb30BaHUS HH()OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PA3TMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (GOpMY  MPEACTABICHUS
ounonornueckor nHopmaruu (cxembl, TpaduKu, AHArpaMMBbl, TaOTUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA S3BIK B KayecTBE CpEJCTBAa Ipu padore ¢
Oouonornyeckod uHPOpMAIME: NPUMEHATh XUMHUYECKUEe, (QU3NUECKHEe U
MaTeMaTUYeCKHe 3HAKHM U CHMBOJIbI, (opMyibl, abOpeBUATYpY, HOMEHKIATYpY,
UCIIOJIb30BaTh M NPEoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HaIJISITHOCTH;

BJaJ€Th  HABBIKAMHM  paclo3HaBaHWA M 3alUThl  WH(OpMaIuw,
MH(POPMAITMOHHOM 0€3011aCHOCTU JTUYHOCTH.

OBjajieHue YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

1) obmmennme:

OCYIIECTBIISITh KOMMYHHUKAIIMHN BO BCEX cepax KU3HU, AKTUBHO Y4aCTBOBATH
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYX)AaeMoil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCUTEJIBHO BBIMOIHEHUS MpEAJiaraeMoiu
3a/1a4, YYUTHIBaTh MHTEPECHl MU COTJIACOBAHHOCThH MO3UIMHN JPYTrUX YYaCTHUKOB
JIMaJIoTa WA TUCKYCCHUH);

pacmo3HaBaTh HEBEpOAJIbHBIE CPEJCTBA OOIICHMs, TOHMMAaTh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI H BECTH ITIEPETOBOPHI;

BJQJETh PAa3IMYHBIMU CIIOCOOAMH OOIIEHUS U B3aUMOJEHUCTBUS, MOHUMATH
HaMEpEHUs IPYTUX JIIOJIeH, MPOSIBIISATh YBAXKUTEILHOE OTHOIICHUE K COOECETHUKY
1 B KOPPEKTHOU opMe HopMyTupoBaThH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO H3Jaratb CBOIO TOYKY 3PEHHS C HUCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeIbHOCThD:

MOHUMATh M HCITOJIh30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUAYATHLHOM
paboOTHI MPU PEIICHUH OMOJIOTHMYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
IPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJICUCTBUS MPU PELICHUH YUeOHOMU 3a/1au;

BBIOMPATh TEMATHUKy W METOABl COBMECTHBIX ACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaKJIOTO WIEHA KOJUIEKTUBA;



MPUHUMATh  L€IM COBMECTHOM  JI€ATEJIbHOCTH, OPTraHHU30BBIBaTh H
KOOPJIMHUPOBAaTh ACUCTBUSA IO €€ IOCTHKEHHIO: COCTABIITH IUIAH JICHCTBUIA,
pacnpenenarTh poJd C y4ETOM MHEHU Y4YacTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJa M KaXKJIOr0 YYAaCTHHKAa KOMaHIbl B
OOIIHif pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE IPOEKTHI, OLEHUBATh HAEHM C TMO3ULUUU HOBH3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh IMO3UTHBHOE CTPATErMYECKOE T[OBEICHWE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

OBiaieHue YHHBEPCATbHBIMHU PEryJsITUBHBIMH ACHCTBUSIMMU:

1) camoopranu3anus:

UCIIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIsl BBISIBICHUA MpoOJIEM U UX
pELIECHNUs B )KU3HEHHBIX U YU€OHBIX CUTYyalUsX;

BBIOMPATh HA OCHOBE OHMOJIOTMUECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHCTBHAX M MOCTYIKAX 0 OTHOIICHHIO K XKUBOH NMPHUPOLE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSTENIBHO OCYIIECTBIIATh IIO3HABATEIBHYIO JIESATEIBHOCTD, BBIABIIITH
npo0JIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/lauyll B 00pa30BaTEIIbHOM
NEATENbHOCTH U KU3HEHHBIX CUTYalLUsX;

CaMOCTOSATENIbHO COCTABJISITh IUIAH pEIICHHUS MpodsieMbl €  Y4ETOM
HMMEIOLIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

paclIMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX NPEANOYTEHUI;

JieJlaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBaTh €ro, OpaTb OTBETCTBEHHOCTH
3a peLICHHUE;

OLIEHUBATh NPUOOPETEHHBIH OIBIT;

crnocoO0cTBOBaTh (OPMHUPOBAHUIO WU TPOSBICHUIO LIMPOKOW HPYyIuLUU B
Pa3HBIX O00JIACTSIX 3HAHWM, TOCTOSIHHO TOBBINIATH CBOW 0Opa3OBaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABBIKAMM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIbHBIX IPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHUH, UCMHOJIb30BaTh MPHUEMBI peIEKCHH JJIsi OLEHKU CUTYyallud, BbIOOpa
BEPHOT'O PELIECHUS;

YMETh OLICHUBATh PUCKUM U CBOEBPEMEHHO IPUHMMATh DPELICHMS IO UX
CHUKEHUIO;



IIPUHAMAaTh MOTHMBBI M AapryMEHTBl JAPYIMX IPU AaHAIU3€ pPE3YyJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE Cedsl U APYTrUX:

MPUHUMATD ceOs, TOHUMas CBOM HEJOCTATKU U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M AapryMEHTBl APYIMX @PU AaHAIU3€ PE3YyJIbTAaTOB
NEATEIIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPaBO APYTUX HA OIIUOKH;

pa3BUBaTh CIOCOOHOCThH MOHUMATh MUP C TTO3UIMH JPYTOro YeJIOBEKa.

IHPEAMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs mnporpammbl COO mo Ouosorud Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuprueckue A yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHMS, YMEHHUSA U CIIOCOOBI AEHCTBUI MO OCBOEHHUIO, UHTEPIPETALIMHU U
peo0pa3oBaHUI0 3HAHUM, BUIBI JCSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMYHBIX YU4EOHBIX CHUTYallMAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C Ouojorueid. B mporpamme npeaMeTHbie
pe3yNbTaThl MPEACTABIECHBI IO FOAaM OOyUEHHUS.

[IpenMeTHbIle pe3ynapTaThl OCBOEHUsS ydeOHoro mnpeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTpaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B ()OPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpPAa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX  YUEHBIX-OMOJOTOB B pa3BUTHE OMONOTHH, (YHKIIMOHATIHLHOM
IPaMOTHOCTH Y€JIOBEKa ISl pEIICHU )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJAEpXKAaHUE OHOJIOTMYECKUX TEPMUHOB M TMOHSATHUM:
KHU3Hb, KJETKA, OpraHu3M, MeTabonu3M (0OMEH BELIECTB M IMpPEeBpaIlCHUE
SHEPrum), TOMEOCcTa3 (CaMOpEryJsilus), YPOBHEBAasE OpraHU3alus JKUBbIX CUCTEM,
CaMOBOCHPOU3BEACHHE (PEPOIYKLIHA), HACIEACTBEHHOCTh, ©3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JIaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAs, IEHTPaJbHAs JOTMa MOJEKYJIsIpHOW Ownonoruun), 3axoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u yuenus (0 1eHTpax MHOTooOpasus u
POUCXOXKJEHUS KyIbTYpHBIX pactenuid H. . BaBunoBa), onpenensatb IrpaHUIIbI
UX MPUMEHUMOCTHU K )KUBBIM CHUCTEMaM;

yYMEHHE BIJIaJIETh METOJJaMU HAYYHOT'O MMO3HAHUS B OMOJIOTUU: HAOIO/IEHHE U
ONMCAHUE YKUBBIX CHUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U MPOBEICHUE
OMOJOTHMYECKOTO  JIKCIEPUMEHTAa,  BBIABWKEHHE  TUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEX]y HUCCIEAyeMbIMU BEIMYMHAMHU, OOBSCHEHHE MOIYYEHHBIX



pE3yNbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX NOHSITHI, TEOpPUA U 3aKOHOB, YMEHUE
JIeJ1aTh BBIBO/bI HA OCHOBAHUU MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE IPU3HAKH BHUPYCOB, KJIETOK IMPOKApPHOT U
AYKapuOT, OIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLECCOB: OOMEHA BEILECTB W IPEBPALICHMs] SHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHUECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIJIOJIOTBOPEHMS], PAa3MHOXKEHMs, WHIUBUIYaJbHOIO Ppa3BUTHUS  OpraHu3Ma
(oHTOTEHER);

YMEHHUE NPUMEHSATh MOJIyYEHHbIE 3HAHUS AJI1 OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JUIS NMPUHATHS NPAKTUYECKUX PEIICHHHW B IOBCEIHEBHOU
KU3HH C LEJbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/I0pOBbsi M 30POBbA
OKPY>KaIOIIUX JIOAEH, COOJIIO/IEHUSI HOPM I'PaMOTHOTO TIOBEJICHUS B OKpPY>KaIoIen
OPUPOJIHOM cpene, NMOHMMAHUE HEOOXOJMMOCTH HCIOJIb30BaHUS JOCTUKEHUN
COBPEMEHHOMU ounonoruu 151 OMOTEXHOJIOTHIA I PalMOHAIBHOIO
MPUPOJONOIb30BAHMS;

YMEHUE pellaTh »JIEMEHTapHblE TE€HETUYECKHE 3a/Jaud Ha MOHO- H
IUTUOPUIHOE CKPEIMBAHUE, CLEIJICHHOE HACIEI0BaHUE, COCTABIIATH CXEMBI
MOHOTHOPH/IHOTO CKPEIIMBAHUA IS MpPEICKa3aHMsl HAcJIEJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJHATH JIa0OpATOpPHBIE M MpaKTHUYECKHe padoThl, COOJIOAATH
npaBuiIa mpu padboTe ¢ y4eOHbIM U Ta00PaTOPHBIM 000PYAOBaAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPHPETUPOBATH HH(OpPMALIHIO
OMOJIOTMYECKOT0  COAEpXkaHMsI, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(POPMALIMH, HAYYHO-TIOMYJIAPHbIE
Marepuaibl), 3THUYECKHE AaCHEeKTbl COBPEMEHHBIX MCCIEIOBaHUNA B OHOJIOTHUH,
MeAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCbMEHHBIE U YCTHbIE COOOLIEHMUS,
0000111ast OMOJIOrMYecKyr0 UHGOPMAIMIO U3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh MOHSITUIHBIN arnmapaT OUOJIOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHoro npeamera «buonorus» ¢ 11
KJlacce JOJKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CHCTEME HAYyYHOTO
3HAaHUSA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpPAa M HAyYHOI'O MHUPOBO33PEHMS, O BKIJIAJE POCCUICKHX U
3apyOEKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTMH, (YHKIHMOHAJIHHOM
IPaMOTHOCTH YeJIOBEKa VISl pellIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJEp)KaHWE OMOJOTUYECKUX TEPMUHOB U TOHSATHI:
BU/I, TIOMYJIALNSA, TeHO(OH, 3BOJIOIUS, ABIXKYIIHE CUIIBI ((PaKTOPBI) HBOIIOLINY,
MPUCTIOCOOTICHHOCTh OPraHU3MOB, BUA000pa30BaHUE, IKOJOTHIECKHE (PAKTOPHI,



HKOCHUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, pEAYLEHTbl, LENH IUTaHusi,
AKOJIOTHYECKas MupaMujia, OuoreoieHos, onocdepa;

YMEHUE H3Jaratb OHOJOTWYECKHE TEOopur (SBOJIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs SBOJIOLUWH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apognpimieBoro cxoacta K. M. boapa, yepenoBaHus TJIaBHBIX HanpaBJICHUN U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnaackoro),
ONPENEIIATh TPAHULIBI KX TPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIaMH HAyYHOT'O MO3HAHUS B OMOJIOTMH: HAOIIOAEHUE U
ONMCAHUE KMUBBIX CHCTEM, IPOLIECCOB W SBJIEHUM, OpraHU3alys W IPOBEICHUE
OMOJOTHMYECKOTO  JIKCIEPUMEHTAa,  BBIIBWKECHHE  TUINOTE3bl,  BBISBJICHHE
3aBHCHUMOCTH MEXKIY HCCIEyEMbIMU BEJIWYMHAMH, OOBSCHEHUE TIOTYYCHHbIX
pE3yNbTATOB, UCIIOJIB30BAHHBIX HAy4YHBIX NOHATHH, TEOPUM M 3aKOHOB, YMEHHE
JIeaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHbIE IPU3HAKUA CTPOEHUS OMOJIOTMYECKUX
OOBEKTOB: BHJIOB, TMOMYJSIUI, MPOIYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreOLEHO30B U JKOCHCTEM, OCOOEHHOCTH THPOLECCOB: HACIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa3oBaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBUS 3KOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, IEepeHoca
BEILIECTB M TIOTOKA SHEPIMM B SKOCHCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHUW B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHMOTreOXMMHUYECKHX
ITUKIIOB B OHocdepe;

YMEHHE MPUMEHSATH MOJyUYE€HHBbIE 3HAHUS AJi1 OOBSICHEHHS OUOJIIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUS NPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HH C 1eJbl0 o0ecreyeHus: 0e30MacHOCTH CBOETr0 3/I0pPOBbSi U 3JI0POBbS
OKPYXAIOIUX JIIOJIEH, COOJIIOICHUS] HOPM T'PaMOTHOTO MTOBEAEHUS B OKPYXKaroIen
OPUPOJHOM cpene, MOHMMAHUE HEOOXOAWMOCTH WCIOJIb30BAHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTHY /711 PALIMOHAIBHOTO PUPOIOTIONb30BaHMS;

YMEHHUE pelaTh 3JIEMEHTApHble OMOJOTUYECKHE 3a/1ay, COCTABJISATh CXEMBbI
NepeHoca BeIIEeCTB U SHEPTUU B dKOCHCTEMAX (1€ MUTAHMUS);

yYMEHHUE BBINOJIHATh JA0OpAaTOPHbIE M MpaKkTUYecKue padoThl, COOIIOIATH
npaBuia mpu paboTe ¢ yueOHBIM U TA0OPATOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKHM OLEHUBATh U HMHTEPIPETUPOBATH HHOOPMAIUIO
OMOJIOTMYECKOTO  COACpXaHMsI, BKJIIOYAIONIYI0 TIICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(OpMALIMU, HAYYHO-TIOMYJISIPHbIE
Marepualbl),  paccMaTpuBaTh  IJI00AbHBIE  JKOJIOTMYECKUE  MPOOJIEMBI
COBPEMEHHOCTHU, (HOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE TMHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
00001m1asi OMOJIOTUYECKYI0 MHPOPMAINIO M3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM nudposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (pp )
NMPoOrpaMmblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 b 2 0.5
MOJIOTIA Kalk Hayra https://m.eds00.ru/7f41c292
2 JKuBbIE CHCTEMBI 1 UX OpraHU3aLIUS 1 bubamorexa LIOK
P t https://m.eds00.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KICTKU 8 1 bubamorexa LHOK
https://m.edso0o.ru/7f41c292
bu6nuorexa [JOK
4 XK 6
VSHEASHTETILHOCTD JICTRH https://m.eds00.ru/7f41¢c292
5 Pa3MHOkeHUE ¥ MHIUBUTYAIbHOE Pa3BUTHE 5 1 bu6nuorexa [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HK3MEHUYHBOCTh 8 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuus oprann3moB. OCHOBBI 3 bu6muoreka [IOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
but6mmorekxa [IOK
8 P 1
C3CPBIOS BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbie | Ilpakruyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 2 0 9 1
BOMOLHOMHAA BHOTOTHA https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bu6nuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmnorexa [JOK
3 0] 5 1
PTafH3MEL 1 OKpYRAIOMa cpenta https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa 1 SKOJIOTHYECKAE CUCTEMBL 9 bubnnorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
5 P 2
CCPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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

HOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara ungpoBbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero H3y4YeHHs | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuorexa [JOK
1 buonorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTobl MO3HAHKS JKHBOU IMPUPOIBI.
[IpakTrueckas padora Ne 1
2 «Mcnonp30Banue pa3IMIHBIX 1 05 bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
bronornueckne CUCTEMBI, TPOTIECCHI
3 1 uX n3ydenue. Bxoanoe 1 bubnmorera [TOK
yi ’ https://m.edso0.ru/863e6564
TECTUPOBAHUE.
4 XuMH4ecKUM cocTaB KJIeTKH. Boja u 1 bu6nuorexa [IOK
MUHEpaJIbHBIE COJIA https://m.eds00.ru/863e674e
bu6nunorexa [JOK
5 b .C 0 1
CATKH. LOCTAR T CTPOCIHE DEIKOB https://m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
aTanusaTopsl. JlabopaTopHas pabora
6 JI;'OTl «I;I/I:sT S;Ie I(aTa?‘H:TIf‘icizﬁ ' 1 05 bubmorexa HOK
B i ' https://m.eds00.ru/863e6b72
AKTHBHOCTH ()€PMEHTOB (HA MpUMEpe
aMuUJIa3bl WIHM KaTajaasbl)»
bu6nuorexa [JOK
7 v I 1
TICBOBL. SHTHAR https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6nmoreka [IOK

8 Hywentiosbie kuenotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropus u MeToasl U3y4eHUs KIETKU. bubnuoreka [IOK
Knerounas Teopus https://m.eds00.ru/863e6e88
10 KieTka kak memocTHas sKuBast
cucreMa
CtpoeHue 3yKapuoTUYECKOM KIIETKH.
Jlaboparopuas pabota Ne 2
«M3yueHune cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHHUM, J)KUBOTHBIX, TPHOOB 1 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpOIIpEIiapaTax U ux
OTIMCaHUEC»
bubmmoteka [IOK
12 OOMeH BelIeCTB I METa00IN3M https://m.edsoo.ru/863e766¢
bu6nuorexa [IOK
13 Potocitrres. Xemocnres https://m.eds00.ru/863e7c98
N bubmorexa [JOK
14 dmeprerueckiii oomen https://m.eds00.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
KieTku. Muto3. JlabopaTopHas BuGmiorexa LOK
15 pabota Ne 3 «HaOmoneHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIIKa JIyKa Ha
TOTOBBIX MHKpPOIIpemnapaTax»
16 buocunTes Oenka. Peakius bu6nunorexa [JOK
MAaTpUYHOIO0 CUHTE3a https://m.eds00.ru/863e796e
bu6nunoreka [JOK
17 Tpancmiups — Grocnntes Oenia https://m.edso0.ru/863e796e
18 Hexknerounsie popMbl )KU3HU — bubmmoteka [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0.ru/863e7540

bubnmoreka [IOK

19 DopMBbI pa3MHOKEHHUS OPTAHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0o.ru/863e831e
. bub6nmoreka [IOK
20 Metios https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OmIo10TBOpEHHE.
21 JlaGopaTtopHnast pabota Ne 4 05 bubnmnoreka [JOK
«M3y4yeHue cTpoeHus NOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 NunuBuayansHOE pa3BUTHE bu6nuoreka [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o bu6muoreka [IOK
HACJIEICTBEHHOCTH U U3MEHYMUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 npmHaKof:. MOHOFI/I6pI/II;[HOC bubmiorexa LIOK
https://m.eds00.ru/863e8878
CKpEIIMBaHHE
UTHOPHUIHOE CKpEIUBaHue. 3aKOH
25 i[eSaBI/II():I/IiL/IOFO H&i:nL:I[OBaHHﬂ bubmmorexa [IOK
https://m.edso00.ru/863e89a4
MPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npu3HakoB. JlaboparopHas padota No
26 5 «M3yuenue pe3ynbpTaToB 05 bubnmoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBaHUs Y Jp0o30(dUiIbl Ha
TOTOBBIX MHKPOIIpEmapaTax»
27 I'eneruka mona. Hacnenosanue bu6nunorexa [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPU3HAKOB, CLCINNICHHBIX C IIOJIOM

https://m.edso00.ru/863e8c60

HNsmenuuBocTh. HenacnencrseHuas
M3MEHUYUBOCTh. JlabopaTopHas paboTa

98 Ne 6. I3yuenue MoauuKannoHHON 1 05 bubnmnoreka HOK
U3MEHYMBOCTH, IIOCTPOCHUE https://m.edso0o.ru/863e8efe
BapHAIlMOHHOTO pslia U
BapUAIMOHHON KPUBOI»

HacnenctBeHHas H”3MEHYHBOCTb.

29 JlaboparopHas padota Ne 7. «AHanu3 1 05 bubnmnoreka [JOK
MyTaIuii y Apo30(UIIBl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIpenaparax»

bubnuorexa [JOK

30 Pereriia senopeia 1 https://m.eds00.ru/863e8d78
PesepBHelit ypok. O606111€HNE TTIO

31 teMme «HacieqcTBEHHOCTD U 1
U3MEHYUBOCTH OPTaHU3MOB)

bu6nuorexa [IOK

32 CeTIeRIIA Kak Hayka i Mpolece L https://m.eds00.ru/863e9214

33 MeToapI ¥ TOCTHKEHNS CENEKIINU 1 bu6nuorexa [IOK
PaCTEHUI U KUBOTHBIX https://m.eds00.ru/863e9214
buoTtexHonorus kak orpacib

34 npou3sBojcTBa. TectupoBanue no 1 bubmmorexa LIOK

https://m.eds00.ru/863e9336
UTOTaM TPUMECTpa U rojia
OBIIEE KOJIMYECTBO YACOB 1O 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
1 OBOIIOLUS U METO/IbI €€ U3yUEHUs 1 bromiorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTus npeacTaBIeHAN 1 bu6nuoreka [IOK
00 3BOTIOLIUU https://m.edso0.ru/863e9570
3 MukposBostonust Bxognoe 1 bubnmoreka [JOK
TECTUPOBAHUE. https://m.edsoo.ru/863e9cle
[Tomynsiust Kak 3eMeHTapHas
€IMHHIIA BUJIA W YBOJTIOIIHH.
4 Hi6op1;TopHI;ﬂ pabora ;9 1 1 0.5 bubmioreia LOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHUIO»
5 JBrkyIue cuitbl (37€MEHTapHbIC 1 bubnmnoreka [JOK
(bakTOpbI) IBOJIIOIINH https://m.edsoo.ru/863e9dad
N bubmuorexa [JOK
6 EctectBeHHBII 0TOOD U ero GOopMBI 1 https://m.edsoo.ru/863e9ed0
PesynbTathl 3BOMIONNN:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Oncanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIEHOTO XapaKkTepar»
but6mmoreka [IOK
8 Hanpasenus i yrH 1 https://m.edso00.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

MaKpO3BOJJIHOONH

9 HeobOpaTtumocTs 3BOTIOIIMN

10 Wcropus )xu3HU Ha 3emiie U METOIbI
e€ U3yueHus

11 I'unore3sl MpOUCXOKACHUS KUZHU bubnuoreka [IOK
Ha 3eMiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3Hu Ha 3emMIie 1o Ipam U bubnmnoreka [JOK
nepuoiam https://m.edsoo.ru/863eat6he
OCHOBHBIE 3TaIlbl BOJTIOIUU
PacCTUTENBHOTO U )KMBOTHOTO MHpA.

13 [IpakTrueckas padora Ne 1 05 bu6nuoreka [IOK
«3y4eHre NCKONIaeMbIX OCTATKOB https://m.edsoo.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJITIEKIIHSIX »

14 CoBpeMeHHas cucTema bubnmnoreka [JOK
OpraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e

bu6nuorexa [IOK

15 DBOJIOIKS YeJI0BeKa (AaHTPOIOTEHES) https://m.edsoo.ru/863eac2c

16 JIBroxymiue cuibl (pakTopsl) bu6muoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTaIUN HBOJIIOLIUN
4eJI0BeKa

18 Yenoseueckue pachl U IPUPOIHBIE bu6muoreka [IOK
agarnTalnuy YeJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIit ypok. O6001IEHNE IO

19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KM3HU HA 3eMIIe»

20 DKOJIOTHS KaK HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenpl 00MTaHus U SKOJIOTUYECKHE

bu6nmoreka [IOK

2 baxTops https://m.edsoo.ru/863eafec
AOluoTtndeckue (HaKTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdonorudyeckue 0COOCHHOCTH
22 pacTeHuil U3 pa3HbIX MECT 0.5 bubmioreia LIOK
https://m.edsoo.ru/863eb10e
obutanusy. JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa)
bubmuorexa [JOK
23 buoTiieckie GaxTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nomnyssiiun. [Ipaktudeckas padorta
24 Neo 2 «IToacuér nnotHOCTH 0.5
MOMYJISIIIUIA Pa3HbIX BUIOB
pacTeHun»
o5 CooOriecTBa OpraHu3MOB — bubmuorexa [JOK
OUOLIEHO3 https://m.eds00.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubmuorexa [JOK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. Bubnmorexa [IOK
. https://m.edsoo.ru/863eb5fa
CgoiictBa s3xocucreM. Cykiueccus
28 [Ipupoansle 3xOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobdanpHas bubmuoreka [IOK
IKOCHCTEMA 3EMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

ouochepsl

https://m.edso0.ru/863ebd16

32

YenoseuecTBo B Onochepe 3emin

33

CocyiiecTBoBaHME NPUPOABI U
yenoBedecTBa torosoe
TECTUPOBAHUE IO UTOTaM 3
TpUMECTpa U rojia

bu6nmoreka [IOK
https://m.edsoo.ru/863ebale

34

PesepBublit ypok. O60011IeHIE TEMBI
«Coo011ecTBa 1 3KOJIOTHYECKHE
CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

2.5



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

* buonorus, 10 xnacc/ [laceunnk B.B., Kamenckmit A.A., Pyomos A.M. u ap.;
ITon penaxmueit [laceunuka B.B. Axkuroneprnoe o6mectBo «M3aaTeascTBo

«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIbBI IS YUUTEJIA

y4eOHUK

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://resh.edu.ru/






