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HOACHUTEJIBHAA 3AIINCKA

[Tpu pazpaboTke mporpaMMbl MO OHUOJIOTHH TEOPETHUECKYI0 OCHOBY JUIsl ONPEAEICHUs MOAX0J0B K
(opMUPOBAHUIO COJEpIKAHUS YyUeOHOTO IpenmeTa «bruosorusy coCTaBMWIN: KOHLENTYaJbHbIE MOJIOKEHHS
®I'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH, COJAEpXKaHMs, PE3ylbTaToB OOydyeHUs U TpeOOBaHMU K
YPOBHIO TOJATOTOBKH BBITYCKHHKOB, MOJOXEHHUS 00 OOMX HEeNnsX M MPUHLUIAX, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHME CHUCTEMBI CpeaHero oodiero ooOpaszoBanusi B Poccuiickoit deneparuu, a Takke
MOJIOKEHHUsT O crenuduke Ononoruy, €€ 3HAYeHWH B IIO3HAHWM JKMBOM MPHUPOIBI M 00eCHeYeHHH
CYIIECTBOBAHMS UeJIOBEUECKOTo obOmecTBa. COrilacHO Ha3BaHHBIM MOJIOKEHHUSAM, OTIPEIEICHBl OCHOBHBIC
(GYHKIMU TIPOTPaMMBI 1T0 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6uonoruu 1aéT MpeaCcTaBICHUE O LEsIX, 00 00mel cTpaTerun 00y9YeHUs, BOCITUTAHUS
U Pa3BUTUS OOYYAIOUIMXCS CpeAcTBaMu ydeOHoro mnpenmera «buornorus», ompexaernsier o0s3aTelbHOE
MPEeIMETHOE COAEp)KaHUE, €ro CTPYKTYPY, paclpeieieHHe IO pas3/ielaM M TeMaM, PEKOMEHIYeMYIO
MOCIIEIOBATEILHOCTh M3YUEHUSI y4eOHOTO Marepuana ¢ yd€TOM MEXKIPEIMETHBIX W BHYTPHIIPEIMETHBIX
CBSI3€H, JIOTUKH 00pa30BaTEILHOTO MPOIIECcca, BO3PACTHBIX 0COOCHHOCTEH 00yJaronnuXcsl.

B mporpamme 1o OHONOTHM TaKKe YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U TMPEIMETHBIM pe3ylbTaTaM OOydeHHs B (OPMHPOBAHWH OCHOBHBIX BHJIOB Y4EOHO-
MMO3HABATEIPHOW  JCSATEIBHOCTH/YIEOHBIX  JNEHCTBHM  OOYYarONIUXCS IO OCBOCHUIO  COJACPIKAHUS
O6uo0rnuYeckoro oopazoBaHusl.

B nmnporpamme mno Ouwosoruun (10-11 «knaccel, 0a30BbI ypOBEHB) peaqu30BaH MPUHIIUII
MIPEEMCTBEHHOCTH B M3YYEHHH OHOJIOTHH, Onaromaps 4emMy B HEW MPOCMATPHUBAETCS HANPaBICHHOCTH Ha
pa3BUTHE 3HAHWH, CBS3aHHBIX C (OPMHPOBAHHWEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IEHHOCTHBIX
OpUEHTAIMI JMYHOCTH, SKOJOTMYECKOTO MBILIUICHUS, MPEJCTaBICHUA O 3J0pOBOM o00pa3e KU3HU H
OCpe)XHBIM OTHOIICHHEM K OKpyXKawiied npupogHoit cpene. [losTomy Hapsay ¢ U3ydeHUEM
00IeONOIOTHYECKUX TEOPHi, a TakKe 3HAHUI O CTPOEHUH JKUBBIX CHCTEM DPAa3HOTO paHra M CYUIHOCTH
OCHOBHBIX IPOTEKAIOLIUX B HUX MPOIIECCOB B MPOrpaMMe Mo OHMOJIOTUH YAETIECHO BHUMAHHUE HUCIIOJIb30BAHUIO
MOJIyYUEHHBIX 3HAHUN B TOBCETHEBHOM JKM3HU sl pELIEHUS MPUKIAJAHBIX 3aJady, B TOM YHCIE:
NpO(UIAKTUKA HACIEACTBEHHBIX 3a00JieBaHUN YEIOBEKa, MEAUKO-T€HETHYECKOTO KOHCYJIbTUPOBAHUS,
000CHOBaHUS SKOJIOTMUYECKU I€ecO00pa3HOro MOBEACHUS B OKpYXKAIOUICH MNpPUPOTHON cpele, aHaau3a
BIIUSIHUSL XO3SIMCTBEHHOU JIEATEIHHOCTH YEJIOBEKA Ha COCTOSIHHE MPUPOTHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
YcuieHne BHUMaHUS K MPUKIAAHON HANpaBICHHOCTH ydeOHoOro mpeamera «buonorusy mpoauKTOBaHO
HEO0OXOIMMOCTBIO O0O€cleYeH sl YCIOBUM JJisi pEHIeHHs OJHOM M3 aKTyalbHBIX 3aJad IIKOJBHOTO
Oouosoruueckoro oOpa3oBaHUs, KOTOpas mpennojaraer (OpMUpPOBaHHE Yy OOydaroluXxcs CIOCOOHOCTH
aIalITUPOBATHCS K U3MEHEHHSIM TUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHE cpenHero o0mero oOpa3oBaHus 3aHMMaeT BakHOe MecTo. OHa obecrneuynBaeT
dbopMupoBaHre y 0O0ydYaroIIMUXCs MPEICTaBICHUM O HAy4YHOW KapTHHE MHpa, pacuiupseT U o0oOmaer
3HAHUS O KUBOU MpUpoJe, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM OpPraHU3aliy U SBOJIOIUH, CO3AET
yCIOBUSL NJIs: TO3HAHUS 3aKOHOB >KUBOW NPUPOJBI, (OpMUPOBaHUSA (PYHKIMOHAIBHONH TI'PaMOTHOCTH,
HABBIKOB 3/I0POBOT0 U 0e301acHOro o0pasza *KU3HHU, SKOJIOTHUECKOTO MBIILIEHUS, IEHHOCTHOTO OTHOIICHUS
K JKUBOU MPUPOJE U YETIOBEKY.

Bonpiioe 3HaueHne OMONOTUS MMEET TakXKe Ui PelIeHUS BOCHUTATENBHBIX W Pa3BHBAIONIMX 3a/1a4
cpeaHero obmiero oOpa3zoBaHMs, colManu3anuu oOywaromuxcsd. M3ydyenue Ouonoruu oOecrneynBaeT
ycnoBust g (pOpMHpPOBAHUS MHTEIUIEKTYAIbHBIX, KOMMYHHUKAIIMOHHBIX U WH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYyIbTYpHl, CIHOCOOCTBYET HMHTETpallud OMOJOTHYECKMX 3HAHWW C TPEACTaBICHUSMHU W3
JIpYyrux y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3WKH, XUMHM U Teorpaduu. Ha3BaHHBIE MOJIOKEHUS O
npeJHa3HauYeHUH YydeOHOoro mnpenmera «buosorus» COCTaBUIM OCHOBY Ul OIpEleNieHHs] MOJXOJI0B K
0TOOPY U CTPYKTYPUPOBAHUIO €TI0 COAEPKaHUs, IIPEJCTABICHHOTO B IPOrpaMMe 1Mo OHOJIOTHH.

OT10op conepxanus yuyeOHOro npeamera «buosiorus» Ha 6a30BOM ypOBHE OCYIIECTBJIEH C MO3UIMN
KYJIBTYpOCOOOPa3HOTO IMOJX0/a, B COOTBETCTBUH C KOTOPHIM OOyuaromuecs IOJDKHBI OCBOUTH 3HAHUS M



yMEHUS, 3HauuMble s (OPMHpPOBaHUS OOIIEH KyJbTYPbI, OMpPEIEINSIONINE aJeKBaTHOE IOBEICHUE
YeJI0BeKa B OKPY)KAIOILIEH MPHUPOTHON cpene, BOCTpeOOBaHHbBIE B MOBCEIHEBHOW JKU3HU U MPAKTHUECKOM
nearenbHOCTH. Oco00e MECTO B 3TOM cHCTEMe 3HAHUN 3aHUMAIOT AJIEMEHTHI COAEPIKaHUs, KOTOPhIE CIYyKaT
OCHOBOH il (DOPMUPOBAHMS IPEJICTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpa M
[IEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OHOJIOTHYECKOTO 00pa30BaHMS.

CTpyKTypHupOBaHHE COJIEpKaHUsl y4eOHOro Marepuasia B IporpaMMe Mo OHOJIOTHU OCYLIECTBIICHO C
y4€TOM TMPUOPUTETHOIO 3HAYEHMs] 3HAHUU OO0 OTIMYUTENIbHBIX OCOOCHHOCTSAX MXUBOM MNpUpPOAbI, O €&
YpPOBHEBOM OpraHu3allid M HBOJIOLUMU. B COOTBETCTBMM € 3TUM B CTPYKType Y4YeOHOro NpeaMeTra
«buonorus» BbLAEIEHBI CIEAYIOUIUE COAEpKATEIbHbIE JIMHUU: «brosiornsa Kak Hayka. MeToabl HayyHOTO
no3HaHus», «KieTka kak Ounosorndeckas cucrema», «Opranu3m Kak OMojioruueckas cucrema», «Cucrema u
MHOT000pa3ue OpraHMYecKoro MHpay, «IBOJIONHS KXUBOW MPUPOAB», «IKOCHUCTEMBI U TPHUCYIIHE UM
3aKOHOMEPHOCTI.

Henps uzydenus: yue6Horo npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIQJICHUE 00YJaIONTUMHUCS
3HAHUSIMHM O CTPYKTYpHO-(YHKIIMOHAJIbHOW OpraHM3alliy *KUBBIX CUCTEM PA3HOIO paHra U NpUoOpeTeHue
YMEHHUH HCMOIb30BaTh 3TU 3HAHMS JUISl TPAMOTHBIX AEWCTBUM B OTHOLIEHUU OOBEKTOB >KMBOM MPUPOJBI U
pELIeHUs Pa3IMYHbIX )KU3HEHHBIX MPOOJIEM.

JocTmwkenne 1nenu u3ydeHus: yueoHoro npeamera «buosorus» Ha 6a30BoM ypoBHE 00OecredynBaeTcs
pelIeHUEeM CIeIyIOIUX 3a/1ay:

OCBOEHHE OOYyJaromMMHCS CHCTEMbl 3HAaHMA O OHOJOTMYECKHX TEOpHSIX, YYCHMSIX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, THIOTEe3axX, MpaBUiaX, CIYKallUX OCHOBOW Ui (QOpPMHpPOBAHUS NPEICTABICHUN O
€CTECTBEHHO-HAyYHON KapTHHE MHpPa, O METOJaX HayyHOTO TIO3HaHHSA, CTPOCHHUH, MHOT0o0pasuu Hu
OCOOEHHOCTSIX KUBBIX CHUCTEM Pa3HOTO YPOBHS OpPraHU3allMM, BBIAAIOIIMXCS OTKPBITUAX M COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH;

¢dbopMupoBaHue y 00y4Jaronuxcs M03HABaTENbHbBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IpOLIECCe aHalIM3a JaHHBIX O MYyTAX pa3BUTHUS B OWOJIOTMM HAYYHBIX B3TJISAOB, MJIEH M TOJIXOJO0B K
M3YYEHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aliu;

CTaHOBJIEHHE Yy 00y4aromuxcst 001el KyabTyphl, GYHKIMOHATHHOW TPaMOTHOCTH, pPa3BUTHE YMEHUMN
OOBSCHATh U OLICHUBATh SBJICHHUS OKPY)KAIOIIEr0 MHUpa >KUBOIM MPHUPOJbI HA OCHOBAHUU 3HAHUU U OIBITA,
MOJIyYE€HHBIX MPU U3Y4YEHUU OMOJIOTHUH;

dbopMupoBaHHe y OO0YyYaromIMXCS YMEHHH WJUTIOCTPUPOBATh 3HAYEHUE OHOJOTMYECKHX 3HAHHUM B
MPAKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKA, pa3BUTHUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHM U
arpoOUOTEXHOJIOTUH;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEIOBEKOM KUBOI PUPOJIbI, HEOOXOAUMOCTH
OEpe)KHOTO OTHOIIEHUS K HEH, COONMIOJEHUS STUYECKMX HOPM TpU MPOBEICHUU OHOJOTHYECKUX
HCCIEIOBAaHUM;

OCO3HAHHE IEHHOCTU OHMOJOTMYECKUX 3HAHUM 7S TOBBIIICHHS YPOBHS 3KOJOTHYECKOM KYIBTYPHI,
i GopMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHHE NMPUOOPETEHHBIX 3HAHUNM U YMEHHH B MOBCEIHEBHOM KM3HU IS OI[CHKU MOCIEACTBUNA
CBOEH NIeATeNbHOCTH MO OTHOILIECHUIO K OKpYXKaloleh cpene, COOCTBEHHOMY 370pOBbI0, 0OOCHOBAHHUE U
coOnrofieHre Mep MpoIIaKTUKH 3a001eBaHHIA.

B cucreme cpeanero obuiero oOpazoBanus «buonorusy, uydaemas Ha 6a30BOM ypOBHE, SIBISETCS
00s13aTeNIbHBIM YU4EOHBIM MPEIMETOM, BXOAAIIMM B COCTaB MpeaMeTHOH oOmacti «EcTecTBeHHO-Hay4HbIe
IIPEIMETBD.

Jlnst u3yueHust 6uosoruu Ha 6a30BOM ypOBHE cpeHero oOIiero oopa3soBaHus OTBOAUTCS 68 4acoB: B
10 kmacce — 34 gaca (1 gac B Hegeno), B 11 kimacce — 34 yaca (1 yac B Hezenio).



COJEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buosornss kak Hayka. CBs3b OHOJOrMH C OOIIECTBEHHBIMH, TEXHUYECKUMU U JPYTUMH
€CTeCTBEHHBIMH HayKamH, (puiocoduelt, 3STUKOH, IcTeTHKOW U mpaBoM. Ponb Ouosnoruu B opMupoBannn
COBPEMEHHOM HayyHOU KapTuHBI MUpa. CucTeMa OMOJOrMYECKUX HaYK.

Metonpl MO3HAaHUS KUBOW MpHUpPOAbl (HAONIOJIEHUE, OSKCIIEPUMEHT, OIMCaHHE, HW3MEpEHNE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabnuipl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBDY.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[IpakTueckas padota Ne 1. «/cnonp3oBaHue pa3iaMyUHBIX METOJOB IMPHU M3YUYEHUU OUMOJIOTMYECKUX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cuctembl (OMOCHUCTEMBI) KaKk HpeaMeT HU3ydeHHUs Ouosoruu. OTIMYME XKHUBBIX CHCTEM OT
HEOpPraHUYECKOW PUPOIBIL.

CpoiictBa OmocucteM M HMX pa3HooOpasue. YpOBHU OpraHM3alud OHOCHCTEM: MOJIEKYISIPHBIH,
KJIETOYHBIN, TKAHEBBIN, OPTaHU3MEHHBIN, TOMYJISITHOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTE€OIIEHOTHYECKHHN),
ouochepHbIi.

JdemoHncTpaumnu:

Tabmuib! 1 cxembl: «OCHOBHBIE MPU3HAKH KU3HIY, «YPOBHU OPraHU3aIluH >KHBOM MPUPOIBD».

Ob6opynoBanue: moaens Mosiekyasl JJHK.

Tema 3. XuMuYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHMYECKUN COCTaB KJIETKH. XUMHUYECKHE JJIEMEHTBI: MaKpO3JIEMEHThI, MUKPO3JIeMeHThl. Bona u
MHHEpaJIbHBIE BEIIECTBA.

OyHKIMY BOJbI U MUHEPAIbHBIX BELIECTB B KieTke. [lognep:kanne ocMoTuueckoro Oananca.

benku. CoctaB u crpoeHue OenKkOB. AMHMHOKUCIOTHI — MOHOMepbl OenkoB. HeszameHumbie u
3aMEHHMMbIE aMUHOKHUCJIOTHl. AMMHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBON MOJIEKYIIbI
(mepBuYHasi, BTOpPUYHAsA, TPETUYHAsT M YETBEPTUYHAsI CTPYKTypa). XUMHUYECKHE CBOWCTBA OEJIKOB.
buonorndeckue GpyHKIIMU OCITKOB.

®epMeHTHl — Ouosiornyeckue kKatanuzaropbl. CTpoeHue (epmMeHTa: aKTUBHBIN IIEHTp, cyOCcTpaTHas
cneruduanocts. Kodpepmentsl. Butamunsl. OTnnunst epMEeHTOB OT HEOPraHUYECKHX KaTalau3aTOPOB.

YrneBopl: MOHOCAaxXapuIbl (TIH0K03a, pud03a u Ae30Kkcuprb03a), Aucaxapuibl (caxaposa, JaKkTo3a) U
MoJIMcaxapuabl (Kpaxmall, TIIMKOTeH, [eJUTi0J03a). buonornueckue GyHKIMU YTIEBOIOB.

Jlunupael: Tpurmuuepuasl, ¢ochonaunuael, crepounsl. [uapoduabHO-TUAPOGOOHBIE CBOMCTBA.
buonoruueckue pynkun nunuaos. CpaBHEHUE YIIIEBOJOB, OSIKOB M TUMUA0B KaK HCTOUHHUKOB SHEPTHH.

Hyxnennossie kucnotel: JJHK u PHK. HykneoTunsl — MOHOMEDPBI HYKIIEMHOBBIX KUCIOT. CTpoeHue u
¢ynkuuu JJHK. Ctpoenne un pynxuuu PHK. Buast PHK. AT®: ctpoenue un pyHKIMH.

[Mutonorus — Hayka o kierke. KietouHass Teopusi — mpuMep B3auMOJEHCTBUS HIed U (aKTOB B
Hay4YHOM MO3HAaHWU. MeToabl U3y4EHUsI KIIETKH.

Knerka kak nenoctHas xuBas cuctema. OOmre Npu3Haky KJIETOK: 3aMKHYyTasi HapyXHas MeMOpaHa,
moutekyisl JIHK kak renernyeckuii anmapar, cucrema cuHTe3a Oelka.

Tumnbl kneTok: sykapuoTHyeckas U mpokapuotudeckas. OCOOEHHOCTH CTPOEHHs MPOKAPHUOTUYECKON
kiaerku. Kierounast crenka Oakrepuil. CTpoeHHE 3SYKapHOTHYECKOM KieTkH. OCHOBHBIE OTIMYHS
PacTUTENIbHOMN, )KUBOTHOM U TPUOHON KIIETKH.



[ToBepXHOCTHBIE CTPYKTYphl ~KJIETOK — KJIETOYHAs CTEHKAa, TIJIMKOKAIMKC, HX (QYHKIUH.
[Tnazmatudeckas meMmOpana, e€ cBoiictBa u ¢yHkmuu. [{utomnazma u e€ opranounsl. OgHOMEMOpPaHHBIC
opraHouasl kietku: OIIC, ammapar ITonpmku, mam3ocoMmbl. [lonyaBTOHOMHBIE OpraHoMzbl KJIETKH:
MUTOXOHAPHUH, TIACTUIBL. [IpomcxokaeHne MUTOXOHApUN W miactui. Buael mmactua. HememOpanubie
OpraHoM bl KJIETKH: pUOOCOMBI, KIIETOUYHBIN IIEHTP, HEHTPHOJIN, PECHUYKH, KI'YTHKH. DYHKIIUU OPraHOMIOB
KJIETKU. BKirtoueHus.

SAnpo — perynsTopHslil neHTp kietku. CTpoeHue sapa: saepHas 000J0UKa, KapuoIuia3mMa, XpoMaTuH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeECTB B KIETKE.

JdemoHncTpaumum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, [Jx. Yorcon, ®. Kpuk, M.
Yunkuue, P. ®pankinun, K. M. bap.

Huarpammsl: «PacnpeneneHne XMMHUYECKHMX JJIEMEHTOB B HEXKHMBOW Tmpuponae», «PacnpeneneHue
XMUMHMUYECKUX DJIEMEHTOB B KUBOU MPUPOJEN.

Tabmuupr u cxemsl: «llepuoanueckas Tabauna XUMHYECKUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BOJb», «buocuntes Oenka», «CTpoeHue Mosekynbl Oenka», «CtpoeHue ¢epMmenTtay, «HykienHoBbie
kucnotel. JIHK», «Crpoenue monekynsl AT®», «CrtpoeHue 3ykapHOTHUYECKON KieTKn», «CTpoeHue
JKUBOTHOM KJIETKH», «CTpO€HUE PpACTUTEIBHON KIETKH», «CTpO€HHE MPOKAPUOTUYECKON KIIETKWY,
«CTpoeHHeE s/1pa KIETKW», «YTIIEBOAB, «JIumuas.

OGopynoBaHue: CBETOBOW MHUKPOCKOM, 000pyIOBaHWE IJIsi MPOBEJACHUS HAOMIOEHUN, U3MEPEHUH,
HKCIEPUMEHTOB, MUKPOIIpenapaThl PaCTUTEIbHBIX, dKUBOTHBIX U OaKTepUaIbHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

Jlabopatopnass pabora Ne 1. «/M3ydeHune KaTaauTHYECKOW AKTUBHOCTH (PEepMEHTOB (Ha mTpUMepe
aMUJIa3bl WM KaTaasbl)y.

JlabopaTtopHast padota Ne 2. «/3ydeHne CTpOCHHS KJIETOK PACTCHHH, JKMBOTHBIX M OAKTEPHI MO
MHKPOCKOIIOM Ha TOTOBBIX MUKpPOTIpENapaTax U UX OMHCAHUEN.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeETa00JM3M. AcCCUMIIANMS (IUIACTUYECKUM OOMEH) W AMCCHUMUJISAIIUS
(oHepreTnyeckuii 0OMEH) — JABE CTOPOHBI €IMHOrO mpoiecca merabosin3ma. Poiib 3aKOHOB COXpaHeHUus
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTaboIU3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpOGHBIN U rereporpodHbiii. Ponb depMeHTOB B 0OMEHE BEIECTB U
MIPEBPAICHUH SHEPTUU B KIIETKE.

dotocunre3. CBeroBas U TemMHOBas ¢a3bl GotocuHTe3a. Peaknuu doTtocunresa. IhHEKTUBHOCTH
dboTocunTe3a. 3HaueHue GOTOCHHTE3a Ui KU3HM Ha 3emuie. BnusHue ycrnoBuid cpeapl Ha (OTOCUHTE3 U
CHOCOOBI TOBBIIICHHSI €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoIIe OaKkTepun. 3HaYeHHEe XeMOCUHTE3a JUIsl )KU3HU Ha 3eMIie.

DHepreTudeckuii oOMeH B KieTke. Paciernienue BelecTs, BbIICICHHE U aKKYMYIUPOBAHUE SHEPTUU
B KJIETKE. DTaIlbl 3Heprerudeckoro oomena. ['mukonus. bpoxkenue u ero Buasl. KucioponHoe okucieHue,
Wik KiIetoyHoe apixanue. OxwucnutensHoe ¢GochopunupoBanue. I(HHEKTUBHOCTh SHEPreTUYECKOTO
oOMeHa.

Peakiun matpuuHoro cunresa. ['enetnyeckas uHdopmanus u JIHK. Peanuzammst renetnuyeckoi
uHpopmanuu B kieTke. 'eHeTnueckuil kox U ero cpoictBa. TpaHckpunims — marpuuHblii cuHTe3 PHK.
Tpancnsanus — OuocunTe3 Oenka. Dramnbl TpaHcmsauuu. Koaupoanue amuHOkHCHOT. Ponbs pubocoMm B
O6uocuHTe3e Oenka.

Hexnerounsle ¢opmbl ku3Hu — BHpYychl. Vcropusi oTkpbeiTus BupycoB (/. WM. HBaHOBcKkuif).
OCOoOeHHOCTH CTPOCHHUS U KM3HEHHOTO LIMKJIa BUpycoB. baktepuodaru. bone3snu pacteHuii, )KUBOTHBIX U
YeJioBeKa, BbI3bIBaeMble BUpycamH. Bupyc mmmyHozaedunuta yenoeka (BUY) — Bo3Oynutens CIINa.
OOpatHasi TpaHCKpUNIMSA, peBepraza M HHTerpasa. IIpoduiakTuka pacnpocTpaHeHUs] BUPYCHBIX
3a00JIeBaHHIH.



JdeMoHcTpanum:

[Toptpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuie! u cxembl: «Tunel nutanusy, «Metabonu3m», « METOXOHAPHUSD», « JHEPTETUUECKUN 0OMEH,
«Xnoporutacty, «Dotocunres», «Crpoenne JIHK», «Ctpoenue m (yHKIMOHUpOBaHUE reHay, «CuHTE3
Oenka», «l'emermueckuit kom», «Bupyce», «bakrepuodarm», «CTpoeHne M KM3HEHHBIH LUK BUpYyca
CIINa, 6axrepuodaray, «Pemmukanus JJHK».

Oo6opynoBanue: Moaenu-ammuinkanuu «Yapoenne JIHK wm Tpanckpumnius», «buocuHTe3 Oemkan,
«CTpoeHue KIeTku», MoJienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii nuki, Win KU3HEHHBIN nuki kieTku. MaTepdasa u mutos. [Iponeccsl, npoTekaromue B
uHTepdaze. Permmmkanms — peaknus matpuynoro cuarteza J[HK. Crpoenme xpomocom. XpoMOCOMHBII
Habop — kapuoTHN. JIUMIOUIHBIN M TaluIOWAHBI XpOMOCOMHBIE Habopbl. XpoMaruisl. LluTtonornueckue
OCHOBBI Pa3MHOEHUS U MHIUBUIyAJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue knetku — Muto3. Ctaauu mutosa. [Ipoueccel, mporucxoaaiime Ha pa3HbIX CTAJUSX MUTO3A.
buonornueckuit cMbICIT MUTO3A.

[Iporpammupyemast rudesb KIETKH — alomnTo3.

®opMBbl pa3MHOKEHHUSI OPraHU3MOB: Oecriosoe U MmosioBoe. Buapl 6ecrnonoro pa3sMHOXKEHUS: IeJIeHHe
HaJBOE€, IOYKOBAHME OJHO- ¥ MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHUE, BEreTATUBHOE PAa3MHOXKEHHE.
HckyccTBEHHOE KIOHMPOBAHUE OPTaHU3MOB, €70 3HAYEHUE IS CEJICKIINHU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNS OT OECIOIOrO.

Meiio3. Cragun meiiosa. [Iporeccrl, mpoucxosamue Ha cragusx meiosa. [loBenenne xpomocoMm B
Mmeinose. KpoccrnHrosep. bruosmornueckuii cMbICT M 3HaYEHUE MEH03a.

I"ameTorenes — mpouecc 00pa3oBaHMsl NOJOBBIX KJIETOK y )KMBOTHBIX. [10JI0BBIE JKene3bl: CEMEHHUKU

n auyHuku. OOpazoBaHHME U Pa3BUTHE IOJOBBIX KIETOK — TrameT (ClepMaTo3ouj, SIHMIeKIeTKa) —
criepMarorene3 u oBoreHe3. OCOOEHHOCTH CTPOEHHUS SIMIIEKIETOK U CrepMaro3ouaoB. OII0J0TBOPEHUE.
[TapTrenorenes.

NunuBuayanpHOe paszBuTHE (OHTOreHE3). OMOpHOHAIbHOE pa3BHTHE (dPMOpUOTEHE3). OTarmbl
SMOpPHOHAILHOTO Pa3BUTUS Yy TMO3BOHOYHBIX JKUBOTHBIX: JApOOJEHHME, TacTpyJsilus, OpraHoreHes.
[TocTamOproHanbHOE pazBuTue. THUIBI TOCTIMOPHOHATIBLHOTO Pa3BUTHS: MPAMOE, HENPSIMOE (JIMYMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pa3zsutue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTAJANH Pa3BUTHSL.

JdemoncTpaumnu:

Tabmuis! u cxembl: «@OpMbI pa3MHOKEHHS] OPTraHU3MOBY, «J{BOMHOE OMIIOIOTBOPEHHUE Y IIBETKOBBIX
pacTenuii», «BereraTuBHOe pa3MHOXKEHHE pacTeHui», «Jlenenue kinetku Oakrepuit», «CTpoeHHe TOJOBBIX
KIIeTOK», «CtpoeHue xpomocoMbl», «Knerounelii mukmy, «Pemmmkanus HHK», «Mwutozy», «Meito3y,
«IIpssmoe u HempsiMoe pa3BUTHE», «l'ameToreHe3 y MIIEKONMUTAIOUIMX M YeJIOBEKa», «OCHOBHbIE CTaauu
OHTOT'EHE3a».

O6opynoBaHue: MUKPOCKOT, MUKpoTpenaparbl «CriepMaTo30U bl MIEKOTUTAIOMIETOY, «SIHleKIeTKa
MJIEKONIUTAOIIEro», «KapnoknHes B KileTKax KOpEelIka JIyKa», MarHUTHas MOJelb-anuinkauus «/lenenue
kneTku», Moaens JIHK, Moaens meTadazHoil XxpOMOCOMBI.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

JIaGopatopHas pabora Ne 3. «HabmroneHne MUTO3a B KJIETKAaX KOHYMKA KOpEIIKA JIyKa Ha TOTOBBIX
MHKpOIpenaparax.

JIaGopatopHas padota Ne 4. «/3ydeHne CTpOEHNUs MOJIOBIX KJIETOK Ha TOTOBBIX MUKPOIIpenaparax».

Tema 6. HaciencTBeHHOCTh H H3MEHYHBOCTH OPTraHU3MOB.

IIpenmer u 3amaum reHetuku. Victopus pa3BUTHS TeHETUKU. PoJib LUTOJOTMM M ASMOPHOJIOTUH B
CTaHOBJICHUM TE€HETHKU. Bkiag poccuilckux M 3apyOeKHBIX YYEHBIX B Pa3BUTHE TE€HETHKH. MeToJibl
TeHeTUKH  (TMOPHIOJIOTUYECKUH,  IIUTOTEHETUYECKUH,  MOJEKyIsIpHO-TeHeTndeckuil).  OcHOBHbBIE
TFEHETUUYECKUE TIOHATHS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKpELIMBaHUM.



3aKOHOMEPHOCTH HacJeAO0BaHMs IPU3HAKOB, ycTaHOBJIEHHble [. MenaeneM. MonoruOpuaHoe
CKpelIMBaHue. 3aKOH €IUHO-00pa3usi THOpHIIOB IepBOro mokojeHus. [IpaBuiao noMuHUpoBaHHSA. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unuctoTel raMer. [1oy1HOE M HENOJIHOE JOMUHUPOBAHUE.

JurubpuiHoe CKperuBaHue. 3aKOH HE3aBUCHMOTO HACJICAOBAaHUS NpPU3HAKOB. LluTorenermueckue
OCHOBBI TUTHOPUIHOTO CKpEIIMBaHU. AHATU3UpYOlIee cKperuBanue. Vcnoap30Banne aHaIN3UPYIOIIEro
CKpPEIIMBAHUSA IS ONIPEEeTICHHS TEHOTHIIa 0CO0u.

CueruieHHOE HaclenoBaHue npu3HakoB. Pabora T. MopraHa 1o CreruieHHOMY HaclleJOBaHUIO TCHOB.
Hapymenune cuerieHns reHoB B pe3yJbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYECKUE KapThl.

I'enernka mnomna. XpoMOCOMHOE OIpeJelieHue Ioja. AyToCcOMbl U  TIOJOBBIE XPOMOCOMBI.
I'omorameTHsle U rereporaMeTHble opraiu3mMsl. HacnenoBanve npru3HakoB, CUEIIIEHHBIX C TIOJIOM.

N3meHunBOCTh. Buabsl W3MEHUYMBOCTH: HEHACIEACTBEHHAs M HAclIeACTBEeHHas. Ponb cpensl B
HEHACJIEJICTBEHHON M3MEHYMBOCTH. XapaKTepUCTHKAa MOJU(UKALMOHHOW M3MEHYMBOCTU. BapualmoHHBIH
psia u BapuanmoHHas kpuBasd. Hopma peaknuu npusHaka. KonnuecTBeHHbIE M KaUECTBEHHBIE PU3HAKU U UX
HopMa peakiuu. CBolicTBa MOU(DUKAITMOHHONW N3MEHYUBOCTH.

HacnencrBennas, winM reHOTUNUYECKasi, U3MEHYMBOCTh. KoMOWHAaTHBHAs M3MEHYMBOCTh. Meiio3 u
MOJIOBOM  mpolecC — OCHOBAa KOMOWHAaTMBHOM  W3MEHYMBOCTU. MyTalMOHHAs  HM3MEHYMBOCTD.
Knaccudukanus myranuii: reHHbIE, XpOMOCOMHBIE, TéHOMHBIE. YacToTa ¥ MpUYKHBI MyTalluii. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HacieAcTBeHHOU n3MenuuBoctu H. 1. BaBunona.

BresaepHas HacIeCTBEHHOCTh U N3MEHYHUBOCTb.

I'enetuka yenoseka. Kapuorum yenoBeka. OCHOBHBIE METO/bI TEHETUKH YEJIOBEKA: T€HEAIOTHUECKHIA,
OJM3HEIOBBIN, I[MTOTCHETUYECKUN, OMOXUMHUYECKUH, MOJICKYIsIpHO-TeHeTHYecKuid. CoBpeMeHHOE
ONpe/IeJICHUE TeHOTHUIIA: MOJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C IOMOIIbIO
[111P-anamm3a. HacmencTBeHHble 3a00JieBaHUS YeIOBEKa: T'C€HHBIC OOJIE3HH, OOJIE3HH C HACIEICTBECHHOM
MIPEeIPacoOKEHHOCThIO, XPOMOCOMHBIE Oosie3HH. CoMaThyecKkue U reHepaTuBHbIE MyTaluu. CTBOJIOBBIE
kieTku. [IpuHnunel 370poBoro oOpasza >KU3HU, TUATHOCTHKHU, MPO(PUIAKTUKU U JICYEHUS TE€HETHYECKUX
Oose3Heil. MeauKO-TeHEeTHYEeCKOE€  KOHCYJbTHPOBAHME. 3HAUCHHUE  MEAWIIMHCKONW  TEeHETUKH B
MPeIOTBPAILEHUH U JICYEHUU T€HETHYECKUX 3a00JIeBaHUI YeTIOBeKa.

JdemoncTpauuu:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H.
. BaBunos.

Tabmuipl u cxembl: «MOHOTHOpPHIHOE CKpEUIMBAaHHE M €ro IUTOICHETHYeCKas OCHOBa», «3aKOH
pacIleryIeHHs] U ero IIUTOIeHETUYECKasi OCHOBA», «3aKOH YUCTOTHI TaMeTy», «/lurudpunnoe ckpemuBanmey,
«luronornyeckue OCHOBBI AUTHOPUAHOTO CKpeluBaHusA», «Meho3», «B3auMoaeiicTBue aielbHbIX
reHOB», «['eHeTuyeckrue KapThl PacTeHMIl, )KMBOTHBIX U YEJIOBEKa», «l'€HeTHka mojay», «3aKOHOMEPHOCTH
HacJe[0BaHus, CUEIUIEHHOTO C MOJoM», «KapuoTUIbl YeloBEKa U JKUBOTHBIX», «BuUIbl U3MEHUHMBOCTHY,
«Moaudukanronnas Hu3MEHYMBOCTHY, «HacnegoBanue pesyc-dakropa», «['eHeTnka Tpymm KpoOBUY,
«MyTanuoHHas U3MEHYUBOCTBY.

O6opynoBanue: MOJEJN-aNIUIMKALITT «MoHorubpuaHoe CKpELIUBaHUEY, «HemnosHoe
JOMHHUpPOBaHHEY, «lurubpunnoe ckpemuBanuey, «llepekpéct XxpoMocom», MUKPOCKOT U MUKpOTIpenapar
«pozoduna» (Hopma, Mmyranuu Gopmbl KPBIIIBEB U OKPACKH Tela), repbapuii «I'opoX MOCEeBHOM».

JlabopaTopHbie H IPaKTHYeCKHE PadOThI:

JlaboparopHas pabora Ne 5. «/3yueHue pe3yapTaTOB MOHOTHOPHAHOTO U TUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UITBl Ha TOTOBBIX MUKPOTpEnapaTaxy».

JlabopatopHass pabotra Ne 6. «M3ydeHue MOIUPHUKAIMOHHON HM3MEHUYMBOCTH, IOCTPOEHHE
BApUALIMOHHOTO Psifia U BapUAILIMOHHOW KPUBOM».

JlaboparopHas pabota Ne 7. «AHanu3 MyTtanuil y Apo30¢uiibl Ha TOTOBBIX MUKPOIIpEnapaTax.

[TpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.



Tema 7. Cesekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpouecc. 3apoxKaeHue ceiaekuun u gomectukanus. Yuenue H. Y. BaBuiosa o
HEHTpaxX MPOMCXOXKAECHUS U MHOrooOpas3usi KyJbTYpHBIX pacTeHHH. LIeHTphl MpOMCXOXKIAESHHUS TOMAIIHUX
KUBOTHBIX. COpT, IOpO/Ia, LLITAMM.

CoBpeMeHHbIE METO/bI CeNeKIMH. MacCcoBbIii M MHAWBUIYAIBHBIH OTOOPHI B CENIEKIIUU PACTCHUN U
KUBOTHBIX. OllEHKa JKCTepbepa. DBIM3KOPOJACTBEHHOE CKpellMBaHUE — WHOpUAMHI. Ywucras JuHUS.
CkpemyBanue 4McThiX JuHMM. ['etepo3uc, wim rulOpunHas cuna. HepojacTBeHHOe CKpeliuBaHHE —
ayrOpuaunr. OtnanénHas TuOpuam3anus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJy4YeHHUE
MOJIMIIIOUIOB. JIoCTHKEHUSI CENEKIIUU pacTEHUH, dKUBOTHBIX U MUKPOOPTraHU3MOB.

broTexHoN0THA KaK OTpaciib MPOU3BOACTBA. | 'eHHAs HHXKEHEepHUsl. DTarbl CO3aHUs PeKOMOMHAHTHON
JHK wu TpaHcrennsix opranu3moB. KinerouyHas unHxeHepusa. Kietounsle KyJbTypbl. MUKpPOKIOHAJIBHOE
pa3MHOXeHHe pacTeHud. KIoHMpoBaHME BBICOKONPOIYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPIraHHU3MOB.
Dkojnorudeckue u stndeckue npodnemsl. MO — reneTndyecku MOIUGUIIMPOBAHHBIE OPraHU3MBI.

JleMoHCTpanmu:

IToptpetsr: H. Y. Basuiios, . B. Muuypus, I'. JI. Kapnieuenko, M. @. I1BaHoB.

Tabmuipl 1 cxembl: kapta «LleHTpbI MPOMCXOXKIEHUS W MHOToOOpa3usi KYJAbTYPHBIX pPacTEHUI»,
«[lopoapl poMamIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas TuOpUIU3aLULY,
«Pabotel akamemmka M. ®. Hsanosay, «llommmnongusy, «OObeKTH OHOTEXHOJOTHHY», «KiaeTodHbIe
KYJIBTYpPBI ¥ KJIOHUpOBaHUE», «KOHCTpyHpoBaHUe U IEPEHOC F€HOB, XPOMOCOM.

O6opynoBaHue: MyISDKM IUJIOJIOB U KOPHEIUIOJOB AMKUX (OPM M KYJIBTYPHBIX COPTOB DPACTEHHIA,
rep6apuii «CelbCKOX035HCTBEHHbIE PACTEHUSY.

JlabopaTopHble M NpaKTH4ecKue padoTbi:

Okckypeusi «OCHOBHBIE METO/IbI U TIOCTHKEHUS CENIEKIIMU PACTEeHHUM U )KUBOTHBIX (Ha CEJIEKIUOHHYIO
CTaHIIMIO, TJIEMEHHYI0 (hepMy, COPTOUCHBITATENLHBIM y4acTOK, B TEIUIMYHOE XO35AHCTBO, JaOOPaTOpPUIO
arpOyHUBEPCUTETA WM HAyYHOTO LIEHTPA)».



11 KJIACC

Tema 1. DBosronnoHHas1 OHOJIOTHS.

[Ipennoceliku BO3HUKHOBEHHS 3BOJIIOLMOHHOM TEOpHUH. OBOJIIOLUOHHAA Teopus U €€ MECTO B
ouonornu. BrusHIE SBOIIONMOHHON TEOPUU HA PA3BUTHE OMOJIOTUH U APYIHX HAYK.

CupzerenbctBa sBoionuu. IlaseoHTonOrMueckue: MOCIEAOBATENbHOCTh TOSBIEHUS BUIOB B
MAJIEOHTOJIOTUYECKOH JIeTonncH, niepexoanbie Gopmbl. broreorpaduyeckne: cxoacTBo U paznuuue GayH
(h10p MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA U PA3InYMs SMOPHOHOB pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIBHO-
AHATOMUYECKHE: T'OMOJIOTMYHBIEC, AHAJIOTMYHbIE, PYJUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYyJIspHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAaHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJIMUYECKHX IyTEeH Yy BCex
OpraHu3MOB.

OpomormonHas teopus Y. Jlapeuna. IIpeanoceliku BOZHUKHOBEHHUS JapBUHU3MA. [IBMKyIIME CHIIBI
SBOMIIONMM  BUAOB 1O JlapBuHy (M30BITOYHOE pPAa3MHOXKEHUE TIPU OTPAaHUUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas U3MEHYMBOCTh, 00pb0a 3a CyIeCTBOBAHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopust 3Bosonnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBomtonus. [Tomysinus kak equHUIa BUAA U BOJIIOLUH.

JBuwxymue cunbl  (pakTopsl) IBOJIOUMKM BHAOB B Ipupojae. MyTanMoHHBIH Hpolecc Hu
KOMOMHaATHBHAsI U3MEHUYUBOCTH. [lonmymsIiMOHHbIE BOJHBI U Apeiid reHoB. M3osmus 1 Murpanus.

EctectBenHslit 0TOOp — HampaBisiomuid pakTop 3BoOIHUHA. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCT, OPraHM3MOB Kak pe3yapTaT dBoitonuu. [Ipumepsl mnpucnocoOiaeHuit y
OpraHu3MoB. ApoMOpP(O3bl U UINO-aJANTALIUH.

Bunx u Bunoo6pazoanue. Kpurepun Buga. OcHoBHBIE (OPMBI BUAO0OpAa30BaHUs: T€OrpaPuIecKoe,
JKOJIOTMYECKOE.

Maxpossosmtornusi. @opMbl 3BOTIONMU: (HUIIeTHYECKasl, IMBEPreHTHAs, KOHBEPTeHTHAs, TapasuiebHasl.
Heob6patumocTs 3BOIONINH.

[IpoucxoxxaeHre OT HecleUualIu3UpOBaHHBIX NpeakoB. [Iporpeccupyromias —crenuanin3amms.
AnantuBHas paguanus.

JdemoncTpauuu:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hdapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, O.
Miromiep, A. H. CeBepios.

Tabmumpel u cxembl: «Pa3BuTHe oOpraHMdeckoro Mupa Ha 3emiie», «3apOJblId MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukcy, «Dopmbl 00pbObl 3a cymiecTBOBaHUE», «EcTecTBEeHHBIH OTOOPY,
«Muoroobpa3ue copToB pacTeHuit», «MHoroobpaszue mopoj KUBOTHBIX», «l[lomymsauuny, «MyTannoHHas
U3MEHYMBOCTB», «Apomopdo3bl», «Mauoamantauumy», «OOmas npereHepauusy, «/IBuxymue Ccuisl
spomonuny, «Kapra-cxema wapmpyra nyremectBus Y. JlapBunay, «bopbba 3a cyliecTBOBaHHEY,
«IIpucnocobneHHocT ~ opraHu3moB»,  «l'eorpadpuueckoe  BHI000pa3oBaHHE»,  «DKOJOTHUECKOE
BHUJI000Pa30BaHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3NUYHBIMU TUIIAMU OKPACKH, HA0Op IIOJOB M CEMSH,
kosekius «IIpuMepsl 3alMTHBIX HPUCHOCOOJIEHUI Yy KMBOTHBIX», MOJenb «OCHOBHbIE HAaIlpaBlICHHS
IBOJIIOLIUNY, 00bEMHAs MO1eNb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KouiekKuus «DopMbl COXpaHHOCTH HCKOIMAEMBIX >KUBOTHBIX MU
pacTteHuii», Moaenp anmuukanus «llepekpéct xpomocom», BiakHble NpenapaTtsl «Pa3BUTHE HACEKOMOIO»,
«PazButne nArymku», Mukpomnpenapar «Jlpozoduna» (Hopma, Myraiui GOpMbl KpPbIIILEB U OKPACKHU TETIA).

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JIabopatopHnas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

JIabopatopHast pabora Ne 2. «Omnmcanue NpPUCTIOCOONIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOI'O
XapakTepay.



Tema 2. Bo3HnkHOBeHMe 1 Pa3BUTHE KU3HHU HA 3emue.

JloHay4Hble MPEACTABICHUS O 3apOKJCHUM *KU3HU. HaydHble TMIOTE3bl BOBHHUKHOBEHUS KU3HU Ha
3emJe: abuMoOreHe3 U MaHcIepMust. XUMHUYECKas IBOJTIONHL. AOMOTEHHBIN CHHTE3 OPraHu4YeCKUX BEIECTB U3
HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE MOATBEPXKACHUE XUMUYECKOW »HBostouuu. HauanbHble 3Tamnsl
ouonornuyeckoit sBosmoumu. ['mnoresa PHK-mmpa. @opmupoBanue MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE MPOTOKIETKU. [lepBbie KileTku U ux 3Bojronus. @opMupoBaHue OCHOBHBIX TPYII KUBBIX
OpraHu3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam U nepuoaaMm. Kartapxei. Apxeiickass U MpPOTEPO30MCKasi JPBHI.
[Taneo3oiickass 9spa u e TmepUOAbl: KEMOPHICKUN, OpJOBUKCKUHN, CHIYPUHUCKHUH, JI€BOHCKHMH,
KaMEHHOYT OJIBHBIN, ITIEPMCKHIA.

Me3o30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas spa u €€ nepuoabl: MaJI€Or€HOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTHKa KJiMMaTa U TeoJornueckux npoueccoB. OCHOBHBIE 3Talbl SBOJIIOIIMH PACTUTEIBLHOTO
U KUBOTHOTO MHUpa. ApoMopdo3bl Yy pacTeHU U >KUBOTHBIX. [losiBIieHMe, paciBET U BBHIMUPAHHE TPYIIII
YKUBBIX OPTaHU3MOB.

Cucrema OpraHM4yecKoro MHpa Kak OTpakeHue 3BOJIOIUU. OCHOBHBIE CHUCTEMATUYECKHE TPYIIIBI
OpraHu3MOB.

DBoJroIMs 4enoBeKka. AHTPONOJIOTUSl Kak Hayka. Pa3BuTHe mpeicTaBleHUI O MPOUCXOXKICHUU
yenoBeka. Meroapl H3ydeHMs] aHTpororeHe3a. CxXoicTBa M pa3dyMsl 4YelOBEKa U IKUBOTHBIX.
CucremaTHueckoe MoJI0KEHUE YeIoBeKa.

JBuxymue cuibl (paxTopsl) aHTpororeHeza. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM
otOop. Ob1IecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYZa, MBIILJICHUE, PEYb.

OCHOBHBIE CTAIMM W BETBU 5SBOJIIOIIMM YEJIOBEKA: aBCTPAJIONHUTEKH, HemoBek ymenbid, Yenosek
NpAMOXOAIKM, YenoBek HeaHaepTalbCckuii, UenoBek pasyMHbIil. Haxonku MCKOMaeMbIX OCTaTKOB, BpEMS
CYIIIECTBOBaHUS, 00JIaCTh PACIPOCTPAHCHHSI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 JKU3HHU, OPYIUS.

UYenoBeueckne pacbl. OCHOBHBIE OOJIBIIIME pachl: €BpOTEOMJHAs  (€Bpaswiickas), HErpo-
aBCTpaJlonIHas (PKBATOpUATIbHAS), MOHTOJIOMIHAS (a3UaTCKO-aMepHuKaHcKast). YepThl mpucrnocoO0IeHHOCTH
MIpe/ICTaBUTENIeH YeJOBEUECKUX pac K YCIOBUSAM cyllecTBOBaHMs. EnuHCTBO uenoBeueckux pac. Kpurtnka
pacuzMma.

JdemoncTpauuu:

[Toptpetsr: @. Penu, JI. [1actep, A. . Onapun, C. Musnnep, I'. FOpu, Y. lapBuH.

Tabmuipl u cxembl: «Bo3nukHoBeHne CoNHEUYHON cucTeMbl», «Pa3BUTHE OPraHUYECKOTO MHUPaAY,
«PactutenbHas kietka», «OKuBoTHas kinerka», «lIpokapumoruueckas kierka», «CoBpeMeHHas CHCTEMa
OpraHMYecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHS YEJIOBEKa M UEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJIOTMYECKUX HAXOJOK IMPEIKOB COBPEMEHHOTO YEJIOBEKa»,
«[peBHueiimue moany», «/IpeBuue moany», «llepBbie coBpeMeHHbIe TI0AN», «YeroBeuecKrue pach.

Ob6opynoBanue: Mynsxku «lIpoucxoxaenue denoBeka» (OHOCTBHI aBCTPAJOMHUTEKA, MUTEKAHTPOTIA,
HeaHJepTaliblla, KPOMaHbOHIIA), CIENKH WIA M300paK€HUS KaMEHHBIX OpYIH MEpBOOBITHOTO YelOBEKa
(kamMHU-"OTIIIEpBI, pyOMIa, ckpedia), TreoXpoHosornyeckas Tabmuia, kosuekuus «DopMbl COXpaHHOCTH
MCKOTAEMBIX )KUBOTHBIX M PACTCHHID.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

[Ipaktueckas pabora Ne 1. «M3ydeHue UCKOMAaeMbIX OCTATKOB pPACTEHUH U JKUBOTHBIX B
KOJUTEKIIHSIX).

DOKCKypcHsi «OBOJIOLUS OpraHM4eckoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeAUECKUN My3€il).

Tema 3. Oprann3msl M OKpPY:Kal0IIas cpeaa.

DKOJIOTHSI Kak Hayka. 3aJayd M pasziedbl AKOJOTMU. MeToJbl SKOJOTMYECKUX MCCIIETOBAHUM.
DKOJIOTUYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YENIOBEKA.

Cpenbl 0OuTaHUs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/IYyIIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAS.



Okonoruveckne (paktopel. Kinaccudukaius sxonorndeckux (HakTopoB: abMoTHUECKHUE, OMOTHYECKHE
U aHTpOIOTeHHbIe. J[eCTBIE IKOJIOTHYECKUX (DAKTOPOB HA OPTaHU3MBI.

AbGunotnueckue (akToppl: CBET, TemImepaTypa, BIaKXHOCTh. dDotomepuomusm. I[IpucnocobineHus
OpPraHu3MOB K JICHCTBUIO aONOTHYECKHX (PAKTOPOB. bronornyeckre puTMsl.

buotnueckue ¢axTopel. Buapl OMOTHYECKMX B3aMMOACHUCTBHUI: KOHKYPEHIIHS, XHUIIHUYECTBO,
cumOno3 u ero ¢opmel. IlapazuTusm, Koomepauus, MyTyajau3M, KOMMEHCAJIH3M (KBapTUPAHCTBO,
HaxXJICOHMYECTBO). AMEHCAIM3M, HEUTpaM3M. 3HAYCHHEC OWOTHMYECKHX  B3aUMOJICHCTBUH s
CYIIECTBOBAHMSI OPTaHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEpPUCTUKU Nomyisiuu. OCHOBHbBIE IOKa3aTeld MOMYJSIMKM: YUCIEHHOCTb,
IUIOTHOCTb, POXKJAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpanus. JIMHAMHUKA YHCIEHHOCTU MOMYJSIIUU U €€
perynsuus.

JdemoHncTpaumnu:

[Toptpetsl: A. I'ym6onpar, K. @. Pynbe, O. ['ekkensb.

Tabmuubpr u cxembl: kapta «[lpupomubie 30HB 3emun», «Cpenbl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsnun», «3aKOHOMEPHOCTH pPOCTa YHCIEHHOCTH TMOMYISUUU HHPY30pHH-
Typenbkn», «[lumespie nenmy.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

Jlabopatopnass pabora Ne 3. «Mopdosorndyeckne OCOOEHHOCTH pAacTEHHWU W3 Pa3HBIX MeECT
oOUTAHU.

JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckast padota Ne 2. «[loacuér mIoOTHOCTH MOMYJSAIUA pa3HBIX BUIOB PACTCHHIN.

Tema 4. CoolmiecTBa U 3K0JI0IMYECKHE CHCTEMBI.

Coo0mecTBO opraHu3mMoB — OwuoreHo3. CTpyKTypsl OHOIIEHO3a: BHUJIOBas, MPOCTPAHCTBEHHA,
Tpoduueckas (rumieBas). Buapi-noMmuaanTel. CBsi3u B OHOIICHO3E.

Okoyiormueckue  cucteMbl  (9kocuctembl). Ilonatne 00 skocuctemMe ©  OHOTEOIEHO3E.
OyHKIMOHANbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: TPOAYLIEHThI, KOHCYMEHTBI, penyueHTbl. Kpyroeopor
BEIIECTB M MOTOK HEPTUU B 3KocucTeme. Tpodudeckue (MuiieBbie) ypoBHU 3KocHcTeMBI. [IuieBsie enu u
cetd. OCHOBHBIE MOKA3aTeNN IKOCUCTEMBI: OroMacca, MPOIYKIHsI. DKOJOrHYeCKUe MUPaMUIbL: TPOAYKIIUH,
YHCIIEHHOCTH, OroMacchl. CBOMCTBA IKOCUCTEM: YCTOMUMBOCTD, CaMOperyisiius, pazpurue. Cykieccus.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOocHCTEMa XBOMHOTO WJIA HTUPOKOIUCTBEHHOTO
neca.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YpOOIKOCHUCTeMbl.  buosiornueckoe
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak dakrop ycrtoilumBoctu 3KkocucteM. CoxpaHeHHe OHOJOTHYECKOTO
pa3zHooOpasus Ha 3emuie.

Yuenue B. U. Bepuaackoro o Oumocdepe. I'panuiibl, coctaB u cTpykTypa Ouocdepst. Kupoe
BemecTBO U ero (GyHknuu. OcoOeHHOCTH OuMOCchepbl Kak TI00anbHON 3KOcHUCTeMBl. JnHamMudeckoe
paBHOBecHE M 00paTHas CBs3b B Ouocdepe.

KpyroBopoTbl BelecTB U OMOT€OXMMHUYECKUE IMKIBI 3JIEMEHTOB (yriiepona, a3oTa). 30HAIbHOCTD
o6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Ouocepe 3emin. AHTpoONOreHHble HU3MeHeHuss B Ouocdepe. [obanbHbIe
9KOJIOTUYECKUE TPOOIEMBI.

CocymecTBoBaHHe TMpHpoJbl M 4yeroBedecTBa. CoxpaHeHue OHOpa3HOOOpas3Wsi Kak OCHOBa
ycroiunBocTd  Ouocdeprl. OcCHOBa paIlMOHATIBHOTO YIpPABIEHUS MPUPOJHBIMU pecypcaMH U UX
ucrnoJib30Banue. J[oCTIKeHUs: OMOJIOTHH U OXpaHa MIPUPOIBI.

JdemoHncTpaumnu:

[Toptpetsr: A. JIx. Tenciu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmumer u  cxembl: «[lumeBsie 1enu», «buoreHo3: coctaB u  CTpyKTypa», «lIpupoansie
coobmectBa», «llemum muTaHusy, «IKonormueckas mnupamuga», «buocdepa m gemomek», «Ikocucrema



LIMPOKOJINCTBEHHOIO Jieca», «IDKOCHCTEMa XBOMHOro Jjieca», «buoreHo3 BomoéMa», «ArpoLEHO03»,
«IIpuMepHBIE aHTPOIIOTEHHBIE BO3IEUCTBUS Ha NPUPOLY», «BakHeHIne UCTOYHUKY 3arpsA3HEHUS BO3yXa
U TPYHTOBBIX Bon», «llouBa — BakHeHmas cocramisromas Ouocepb», «DakTopsl JIerpajaliy MOYBY,
«[TapuukoBelii 3pdexr», «DaKkTopbl pPaAMOAKTUBHOTO 3arpsi3HeHHs Ouocdepsl», «OOmas CTpykrypa
ouocdepr», «Pacmpocrtpanenue xu3HH B Ouocdepey, «O30HOBBINH 3KpaH Ouochepsr», «Kpyrosopor
yraepoaa B 6uocdepe», «KpyroBopoT a3oTa B IpHpOIC».

O6opynoBanue: Mojenb-anuiukanus «Tunuunaele OHOLIEHO3bD», repOapuil  «PacTuTenbHbIe
coobmiecTBa», Koiwiekiuu «buorneHos», «Bpeautenu BaXXHEWINMX CEIbCKOXO3IUCTBEHHBIX KYJIbTYPY,
repbapruu W KOJUIEKLIMM PACTEHWH M >KUBOTHBIX, NMPHUHAUICKAIINE K PA3HBIM SKOJOTUYECKUM TpyIIaM
onHoro Buna, Kpacnas knura Poccuiickoii ®denepaiuu, U300pak€HUsI OXpaHSAEMBIX BHUJIOB PAaCTEHUM U
KUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS TPOI'PAMMBI 11O BUOJIOT U
HA BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBiMBalOTCS TPeOOBAaHUS K pe3ylbTaTaM OCBOCHHS OOYYarOIIMMUCS
MPOrpaMM CpeIHEro o0IIero 00pa3oBaHUs: TMIHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pe3yJIbTaTOB OCBOEHMsS IpenMera «buosorus» BBIJEIEHbI CIEAYIOIINE
COCTaBJISIOLIME: OCO3HAHUE OOYYaIOIIMMHUCA POCCHUICKON TIpa)KJaHCKOW HIAEHTUYHOCTU — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPENENICHNI0, HaJMYhe MOTHUBALMM K OOYy4eHHIO OMOJIOruw,
L[eJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHMHM JIMYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH U
HCTOPUYECKUX TPaJuLUN Pa3BUTUS OMOJIOTMYECKOrO 3HAHUS, TOTOBHOCTh M CIHOCOOHOCTH OOyYaroUIuxcs
PYKOBOJICTBOBATbCSI B CBOEH JESTENHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMU, MPUCYLIUMHU CUCTEME
OMoJI0rMuecKoro oOpa3zoBaHus, HAJUYME HKOJIOTMYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTAaBUThH LIENIU U
CTPOUTH KU3HEHHBIE MJIaHbI.

JIn4HOCTHBIE pe3yNabTaThl OCBOEHHUS NpeameTa «buojorus» NocTUTraroTCsl B €AUHCTBE y4EOHOU U
BOCITUTATENbHON JESTEIbHOCTH B COOTBETCTBUHU C TPAJUIUOHHBIMH POCCUHCKUMU COLIMOKYJIBTYPHBIMHU,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MMPaBUIaMU U HOPMaMHU
MOBEACHUS U CIIOCOOCTBYIOT IpolieccaM CaMOIO3HAHMS, CaMOBOCIMTAaHUS U CaMOpa3BUTHUS, Pa3BUTHUS
BHYTPEHHEH MO3MLMN JTUYHOCTH, NaTPUOTU3MA, YBAKEHUS K 3aKOHY M IMPaBOIMOPSAKY, YEIOBEKY Tpyda U
CTapuieMy IOKOJICHHIO, B3aHUMHOTO YBa)KEHUs, OEpeXKHOTO0 OTHOLIEHUS K KYJIbTYPHOMY HACIEAUI0 U
TpaJuLsIM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, NpUpoe U OKPYKaroLen cpeie.

JIMYHOCTHBIE PE3yabTaThl OCBOEHHS y4eOHOI0 npeamera «bruosorus» JOHKHbI OTpa)XaTb FTOTOBHOCTb
U CHOCOOHOCTh OOYy4aroIIMXcs PYKOBOJCTBOBAThCS C(OPMHUPOBAHHOW BHYTPEHHEH MO3UIMENH JMYHOCTH,
CHUCTEMOM ILIEHHOCTHBIX OpHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOCKIEHHMH, COOTBETCTBYIOLIMX
TPAJULMOHHBIM ILIEHHOCTSIM pPOCCHHCKOrO OOIIeCTBA, PpACIIMPEHUE JKU3HEHHOTO OIblTa M ONbITa
JESTEIILHOCTH B IIPOLIECCE pealn3ali OCHOBHBIX HAIIPABJICHUN BOCIUTATECIIBHOM IESATEIBHOCTH, B TOM
4HCJIE B YACTHU:

1) rpakIaHCKOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh I'PAXKAAHCKON MO3ULUKM 00yJaroIlerocs Kak akTUBHOIO ¥ OTBETCTBEHHOI'O 4JICHA
poccuiickoro o0IecTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IPaB ¥ 0043aHHOCTEH, yBa)K€HHE 3aKOHA U IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOM AEATENbHOCTU IMPU CO3JAHUU y4EOHBIX IMPOEKTOB, PELICHUU
y4eOHBIX U M03HABATEIbHbBIX 33/a4, BHIIOJHEHUH OMOJIOTHUECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAEIATh COOCTBEHHYIO MO3MIMIO M0 OTHOIICHHUIO K SBJICHUSM COBPEMEHHOW JKU3HU
H OOBICHATD €€;

YMEHHUE YYUTHIBaTh B CBOUX JEHCTBHUAX HEOOXOIUMOCTh KOHCTPYKTUBHOI'O B3aMMO/ICHCTBHUSI JIFOJIEH C
pa3sHbBIMU YOEXKAEHUSAMH, KyYJIbTYPHBIMHU LIEHHOCTSIMHU U COLMAJIbHBIM HIOJIOXKEHUEM;

TOTOBHOCTb K COTPY/HHYECTBY B IPOIIECCE COBMECTHOT'O BBIMIOJIHEHUS YUEOHBIX, I03HABATENIbHBIX U
HCCIIEI0BATENIbCKUX 3a/1a4, YBAXUTEIHLHOTO OTHOIIEHHS] K MHEHHUIO ONIMIOHEHTOB NP OOCYKJIEHUN CIOPHBIX
BOIPOCOB OHOJIOTHYECKOTO CO/AEPIKaAHUS;

TOTOBHOCTH K TYMaHUTapHO! U BOJIOHTEPCKON JESTENBHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHNSA:

Cc(OPMHUPOBAHHOCTh POCCHMCKON Tpa’kIaHCKON MISHTUYHOCTH, MATPUOTU3MA, YBOKEHHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTHU Iiepes PoauHOM, ropioctu 3a CBOU Kpaid, cBor0 Poauny, cBO# sA3BIK U
KYJIBTYPY, IPOIJIOE U HACTOsIIEE MHOTOHAIIMOHAIBbHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHNE K IPUPOJHOMY HACJIEINIO M TaMATHUKAM IIPUPOJIbl, TOCTHXEHUsAM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;



CIOCOOHOCTh OLIEHMBATh BKJIAJ] POCCHUHWCKUAX YYEHBIX B CTAHOBJICHHE M Pa3BUTHUE OWOJIOTHH,
[IOHUMAaHMs 3Hau€HUs OMOJOIMM B IMO3HAHWU 3aKOHOB IPUPOJIBl, B KU3HU YEJIOBEKA M COBPEMEHHOIO
0O0IIIeCTBA;

uaenHas yoexaEHHOCTh, TOTOBHOCTh K CIIy)KEHHIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €r0
cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIEHMBATH CHUTYallMI0 M MPUHAMATh OCO3HAHHBIC pEIICHUS, OPUEHTUPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSAM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSTHUS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUH C TPAIULUAMHU Hapo0B Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
CIOpTa, TPYAa, OOIIECTBEHHBIX OTHOILIEHUI;

MMOHUMAaHKHE SYMOLIMOHAIBHOTO BO3JAEHCTBUS AKUBOM NMPUPOIBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQ)KEHHMIO B Ppa3HbIX BHMJAX HCKYCCTBAa, CTPEMJICHHE MPOSBIATH KayecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usnuyeckoro BocnMTaHUSA, (POPMHUPOBAHMSA KYJbTYPbl 310POBbSi M 3MOLHMOHAJIbLHOIO
0/1aronosiy4us:

MMOHUMAaHHE U PeaTH3alvs 3JJ0pOBOTo M 0€30MMacHOro 00pasa )KU3HHU (310pOBOE MUTaHKE, COOTI0IEHNE
TUTMEHUYECKUX MPaBUI U HOPM, cOATaHCUPOBAHHBIA PEKUM 3aHSATHH M OTAbIXA, peryisipHas (uznueckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMUMAaHHE I[IEHHOCTU TMpaBWJI HMHIUBUIYAIbHOTO M KOJUIEKTMBHOIO O€30MacHOTrO TIOBEACHUS B
CUTYaIUSX, YTPOXKAIOLIUX 30POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE TOCJEICTBUN M HENpPUATHS BPEIHBIX NMPUBBIUEK (YHOTpEOIEHUs alKOroJjsi, HAPKOTUKOB,
KypeHHs);

6) TPy10BOr0 BOCIIUTAHMS:

TFOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIO0HeE;

FOTOBHOCTb K AaKTUBHOHM JESTEIbHOCTH TEXHOJOTMYECKOW M COUMAIBbHON HamnpaBlIeHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYyIO IEATEIbHOCTS;

MHTEPEC K pazNuYHbIM cdepaM MpodeccnoHalIbHON e TEeNbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BBIOOp Oynymieit mpodeccuu u peanr3oBbIBaTH COOCTBEHHBIC KU3HEHHBIC TIIaHBbI;

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3KOJIOrHYecKOro BOCIIMTAHUA:

9KOJIOTHYECKHU LieJiecooOpa3Hoe OTHOLIEHHE K MPUPOJie KaK UCTOUYHUKY JKM3HU Ha 3emiie, OCHOBE eé
CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIbTYpBI: MPUOOPETEHHE OIbITA MJIAHUPOBAHUS MOCTYNKOB U
OILICHKH MX BO3MOJKHBIX TIOCIEACTBUN Ul OKPYKAIOIIEH CPENbI;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOoOJIeM U MyTel UX pelieHus;

CIOCOOHOCTh HCIOJIb30BaTh MpUOOpeTacMble NpU H3y4eHUMHM OHOJIOTHMM 3HaHMA W yMEHHUs Npu
peleHnH npo0ieM, CBA3aHHBIX C PAllMOHAIBHBIM ITPUPOIOTNIONIBE30BAaHUEM (COOI0ICHUE MTPaBUII MTOBEICHUS
B IPHUPOJE, HAIPABJIECHHBIX HA COXPAaHEHUE DABHOBECUS B DKOCUCTEMAX, OXpaHy BHUJIOB, JKOCHCTEM,
ouochepsi);

AKTUBHOE HENPUATHE JEHCTBUI, NPHUHOCALIMX BpPEI OKPYXAIOUIEH INPUPOJHON Cpene, yMEHHeE
MIPOrHO3UPOBATh HEONArONpPUATHBIE HKOJOTMUYECKHE TIOCIEACTBUS MNPEANPUHUMAEMBIX JCHCTBUH H
MpeA0TBPALLATh UX;



HaJIMYUE€ Pa3BUTOrO 3KOJOTMYECKOI'O MBIIIJIEHUS, SKOJOIMUYECKONH KyJIbTYphI, OIbITA JIEATEIbHOCTH
9KOJIOTMYECKOM HAIlpaBJIEHHOCTH, YMEHUSI pYKOBOJCTBOBATHCS MU B [103HABATEIbHON, KOMMYHUKATUBHOU
U COLMAJIBHOW IIPAKTUKE, TOTOBHOCTHM K YYAaCTHIO B IIPAKTUYECKOM JEATEIBHOCTH SKOJOTHMYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMUSL:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
00IIeCTBEHHOH NPAaKTUKH, OCHOBAHHOTO Ha JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B [IOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3IKOBOM M YMTATEIbCKOM KYyJIbTYPBl KaK CpPEACTBA B3aUMOJEHUCTBUS MEXAY
JIIOJIbMU U TTO3HAHUS MUPA;

[IOHUMaHHEe CHelUPUKU OUOJIOTUN KaK HayKH, OCO3HAHUS €€ poJju B (OPMUPOBAHUU PALIMOHAIBHOIO
HAayYyHOTO MBILIUICHUS, CO3JAHUU LEJIOCTHOIO TPEACTaBICHHUS 00 OKPYKAlOLEM MHpE KaKk O €IUHCTBE
MPUPO/IbI, 4YEJIOBEKa W O0OIlecTBa, B IMO3HAHWU HPHUPOJHBIX 3aKOHOMEPHOCTEW M pelIeHHH MpodiIemM
COXpPaHEHHUS MPUPOJIHOTO PABHOBECHUS;

yOEeKIEHHOCTh B 3HAYUMOCTU OHOJIOTUU [UIsl COBPEMEHHOW IMBWJIM3ALMU: OOECIEeUeHUs HOBOTO
YPOBHS Pa3BUTHUSI MEIULIUHBI, CO3/JaHUE NMEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pellaTh pecypcHbIE
npoOieMbl pa3BUTUSl YEJIOBEUYECTBA, MOMCKA IMyTeH BBIXOJA U3 TJI0OATBHBIX SKOJOTMUECKUX MpoOieM U
obecrnieyeHus nepexoaa K ycTOH4MBOMY pa3BUTHIO, PAllMOHAIIBHOMY MCIIOJIb30BAHUIO MPUPOTHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKHUX 3HAHUU B IIENIAX MOBBIIMICHUS OOIIEN KYIbTYpHI,
€CTECTBEHHO-HAyYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAJILHOM T'PaMOTHOCTH OOyYaroluxcs,
dhopmMupyeMoi TIpu U3y4eHUN ONOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIOJIb30BAaTh TOJy4YaeMble 3HAHMS U1 aHalu3a M OOBSICHEHWs SBJICHUI OKpPYKAIOIIEro MHpa H
MIPOUCXOAIINX B HEM U3MEHEHU, yMEHHE JieJlaTh 000CHOBaHHbIE 3aKIIOYEHHS] HA OCHOBE Hay4HBIX (DaKTOB
Y IMEIOIIMXCS JAaHHBIX C LEIbIO MOIY4EHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS MJs peuieHus mnpolsieM B
peanbHBIX KU3HEHHBIX CUTYalUAX;

OCO3HAaHUE LEHHOCTM HAy4YHOW JIEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATh NPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSTEIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpPa30BaHUIO, K AKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.



METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeaqMeTHbIe Pe3ylIbTaThl OCBOCHHUS yuyeOHOTO mpeamera «bHOJOrHs» BKIIOYAIOT: 3HAUYMMBIC
it (opMHpOBaHUS  MHPOBO33PEHHUS  OOYYalOIIUXCS — MEXKIUCIHHUIUIMHAPHBIE  (MEXIpPEIMETHBIE)
oOIIeHayYHbIe TMOHATHUS, OTPAKAIOUIME IIEJIOCTHOCTh HAYYHOM KAapTHHBI MHUpa M CHeuu(UKy METOJ0B
MIO3HAHUS, UCIOJb3YEMbIX B E€CTECTBEHHBIX HayKaxX (BEILECTBO, DHEPIUsl, SIBICHHE, IPOLIECC, CHUCTEMA,
HAy4HbIH ()aKT, TPHUHLUI, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIECIOBaHWE, HAOJIOICHHE,
U3MEpEHue, OKCIEPUMEHT U JpYyrux), YyHHUBEpcajbHble y4eOHble JeHCTBUSA  (IO3HABaTEJNIbHBIE,
KOMMYHHUKATHBHBIE, PETYIIITUBHBIC), oOecreunBaroniie GopMupoBanue GyHKIMOHATHHONH TPAaMOTHOCTH H
COLIMANBHOW KOMIETEHIMH OOyJaromuxcs, CHocoOHOCTh OOYYalOUIMXCS HCIOJIb30BaTh OCBOCHHBIC
MEXJAUCLUUITIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAaHUS U  YHHUBEpCalbHble YyduyeOHbIE JEHCTBUS B
ITO3HABATENBHOU U COI[UATIbHON MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS INPOTPaMMBbl CpEIHEro o0mero oOpa3oBaHMs JOJKHBI
OTpaxarb:

OgiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MI03HABATEIbHBIMH el CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE JICHCTBUS:

CaMOCTOSITENIbHO (POPMYITMPOBAThH U aKTYaJIU3UPOBATh IPOOIEMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

UCIO0JIb30BAaTh MPH OCBOEHUM 3HAHUM NpPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaiau3a, CHHTE3a,
CpaBHEHHUs, KiacCHUPHKAIMK, 0000IIEeHNUs), PACKPbIBATh CMBICI OHOJOTHMYECKUX TMOHSATUH (BBLACTATH HUX
XapaKTepHble MPU3HAKHU, YCTAHABIINBATD CBSI3U C IPYTMMHU MOHATUSAMU);

OTPENeNATh LEIN NAeATeIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUHM HUX JOCTH)KEHHS, COOTHOCHUTH
Pe3yNbTaThl JESTENIbHOCTH C MOCTABIEHHBIMU LEJISAMH;

UCIOJb30BATh ONOJIOTUYECKUE TIOHATHS 1J1s1 00bICHEHHs (DAKTOB U ABJICHUN )KUBOM IPUPOIBI;

CTPOUTH JIOTUYECKUE pPACCYXAEHUS (MHAYKTHBHBIEC, JEIyKTUBHBIE, [0 aHAJOTUU), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEUNS B PACCMATPUBAEMBIX SBJICHUIX, (OPMYIUPOBATH BHIBOJIBI U 3aK/IIOUCHMS,;

IIPUMEHATh CXEMHO-MOJIETIbHBIE CPEJICTBA JUIsl IPEICTABICHUS CYLIECTBEHHBIX CBSI3€i U OTHOILEHUH B
U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe NMPOTUBOPEYUH PAa3sHOTO POJA, BBISBICHHBIX B Pa3IMUHBIX
MH(GOPMALMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIaH peLICHHUs] MpoOJeMbl € YY4ETOM aHalIM3a HMEIOIUXCS MaTepUalIbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATENbHOCTb, OLEHUBATh COOTBETCTBUE PE3yJbTATOB LIEJSAM, OLIEHUBAThH
PHUCKH MOCIIEACTBUM 1EATEIbHOCTH;

KOOPAMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSAX PEaIbHOTO, BUPTYalbHOIO U KOMOMHUPOBAHHOIO
B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NIPH PEILIEHUH )KMU3HEHHBIX MIPO0IIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKHE IeHCTBHSA:

BJIaJIeTh HaBbIKAMU y4eOHO-HCCIIE0BATENILCKOM U MMPOEKTHON NESTEIbHOCTH, HaBBIKAMU pa3peLIeHUs
po6JeM, ClIOCOOHOCTBIO U FOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJOB pEIIeHHs MPaKTHYECKUX
3aJja4, MPUMEHEHUIO Pa3IMYHbIX METOJIOB IO3HAHUS;

HCII0JIb30BATh Pa3JIMYHbIE BUJIbI JEATEIBHOCTH 10 NOJYYEHUIO HOBOTO 3HAHHUS, €0 MHTEPIPETALINH,
npeoOpa3oBaHUI0O W TNPUMEHEHHI0 B YYEOHBIX CHUTyallUiX, B TOM YHCJIE IpPU CO3AaHUU Y4EOHBIX HU
COLIMAIIBHBIX IPOEKTOB;

(dbopMupOBaTh Hay4YHBII THI MBIIJICHUS, BJIaJIETh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU MTOHITUIMHI
U METOJIaMU;

CTaBUTh M (HOPMYIMPOBATh COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHON JESATEIbHOCTH U KU3HEHHBIX
CUTYaLUsX;

BBIBIIATh NPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3aJady, BBIIBUraThb TUIOTE3Y €€
pelleHNs, HaXOAWTb apryMeHThl JUIsl JI0KA3aTelbCTBA CBOUX YTBEPKIACHUM, 3aJaBaTh IapaMeTpsl U
KPUTEPUHN PEILIECHUS;



aHAJIM3UPOBATh IMOJYYEHHBIE B XOJAE pEIIECHUS 3a7aud pPe3y/lbTaTbl, KPUTUYECKU OLIEHUBATH MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh ~ IEJICHANPABICHHBIH TMOMUCK TIEPEeHOCa CPEeICTB M CIIOCOOOB  NIEHCTBUS B
podecCHOHANBHYIO CPEY;

YMETh MIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MMPAKTUYECKYIO 00IACTH KU3HEACATEIIEHOCTH;

YMETb UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIJBUTaTh HOBbIE UJEH, NpeiaraTb OPUIMHAIIBHBIE MOJXOJAbl U PELICHMS, CTaBUTh IPOOJIEMBbI U
3aJ1au, JOIYCKAIOUINe aJIbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(OpMaIu (TEKCTe y4eOHOro MocoOWs, Hay4YHO-
MOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBapsIX U CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3axX JaHHbBIX, B
WuTepHere), aHanu3upoBaTh HMHMOpPMALMIO pa3IMYHBIX BUAOB M (OpPM MpencTaBiICHUs, KPUTHUUECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(hopMyIUpOBaTh 3alPOCH U MPUMEHSTh Pa3IMYHbIE METOJbI MPHU MOUCKE U O0TOOpe OMOIOTHYECKOU
nH(popMaIuu, He0OX0AMMOM sl BBITIOJTHEHUS yUeOHBIX 3a/1a4;

proopeTaTh ONMBIT  HCIOJIb30BAaHUS  MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS Pa3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAJbHYIO (hOopMy IMpeacTaBiIeHHUs OHWOIOrMYEcKON HH(POpMaIHH
(cxembl, rpaduku, quarpamMmbl, TaOIUIIbI, PUCYHKH U IPYTOE€);

WCIIOJIb30BaTh HAYYHBIA SI3BIK B KAUECTBE CPEJCTBA MpU padboTe ¢ Ouonorudeckod mHpopmarmei:
MPUMEHATh XUMUYECKUe, (PU3MUeCKne U MaTeMaTH4YeCKHe 3HAaKU M CHUMBOJIBL, (QopMyibl, abOpeBHarypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISIHOCTH;

BIIQJICTh HAaBbIKAMHU pACHO3HaBaHWS U 3alIUTHl HMHGOpPMALKUK, HHPOPMAIMOHHON 0e30MacHOCTH
JUYHOCTH.

OBiaeHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUAIMM:

1) obmenne:

OCYILIECTBIISITh KOMMYHUKAllUM BO BCEX cdepax >KU3HHM, aKTHUBHO y4acTBOBaTh B JAMAJOre WIU
JMCKYCCUU MO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CY)KJICHUS
OTHOCHUTEJILHO BBINIOJHEHHS IpeajaraeéMoil 3ajaud, YYUTHIBaTh MHTEPEChl M COTJIACOBAHHOCTH IO 3HIIHMA
JIPYTrUX YYaCTHUKOB JTUAJIOTa UM TUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHbIE CpPEICTBA OOIICHMS, MOHUMATh 3HAYCHHE COLUAIBHBIX 3HAKOB,
MPEANOCHIIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTYallli, yMETh CMAT4aTh KOH(MIUKTHI U BECTH IIEPErOBOPHI;

BIAJIETh Pa3MYHBIMU CIOCOOaMH OOIIEHHsS M B3aUMOJCWCTBHS, MMOHUMATh HAMEpPEHUs IPYrux
JIOJIeH, MPOSBIATH YBAXKHUTEIbHOE OTHOILIECHHWE K COOECeTHUKY M B KOPPEKTHOH ¢dopme (HopMylupoBaTh
CBOM BO3PaKCHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeIbHOCTh:

MOHUMATh U KCIOJIb30BaTh MPEHMYIECTBA KOMAaHIHOW M WHAMBHIYaJIbHON pabOTHI MpU pPElICHUH
Ouosornyeckoi  mpoOneMbl, OOOCHOBBIBaTH  HEOOXOJMMOCTb  INPHUMEHEHHs  IPYIINOBBIX  (GOpM
B3aMMO/ICHCTBUS IIPU PELIeHUH yueOHOU 3a1a4H;

BBIOMPATh TEMATUKY U METO/bl COBMECTHBIX ACUCTBUH € y4ETOM OOIIMX UHTEPECOB U BO3MOKHOCTEH
Ka)XJIOTO WIeHA KOJIJIEKTHUBA,;

MPUHUMATH LEIN COBMECTHOM AESTENIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH NEHCTBUS MO €€
JOCTH)KEHHUIO: COCTABIIATh IUIaH JICHCTBUH, paclpeensiTh POl ¢ yU€TOM MHEHUH YJ4aCTHHMKOB, 00CYKIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OIICHUBATh KAueCTBO CBOEro BKIaJa M KAXKIOTO YYacTHHKAa KOMaHIbl B OOIIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;



IIpeAJIaraTb HOBBIEC IIPOEKTHI, OLIEHUBATh UJEU C NO3ULIUHA HOBU3HBI, OPUTMHAIILHOCTH, IIPAKTUYECKON
3HA4UMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATErM4YECKOE IOBEACHHME B PA3JIMYHBIX CUTYyalUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUITMATUBHBIM.

OgnageHHe YHMBePCAJIbHBIMH PeryJsiTHBHBIMH 1eHCTBUSIMH:

1) camoopranuzamnus:

WCTIOJb30BaTh OMOJOTHYECKUE 3HAHMS IS BBISBICHUS MPOOJIEM W HMX PEUICHHS B JKU3HEHHBIX H
y4eOHBIX CHUTYalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH IIEJIeBBIE U CMBICJIOBBIC YCTAHOBKU B CBOUX JCHCTBHUSX
U MOCTYIIKAaX [0 OTHOLIEHUIO K )KMBOU IPUPOJIE, CBOEMY 310POBBIO U 3JJ0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh IO3HABATEIbHYIO JESTEIbHOCTb, BBIABIATH NMPOOJIEMBbI, CTABUTh U
(dbopMynupoBaTh COOCTBEHHBIE 331a4U B 00pa30BaTeIbHON JESITENbHOCTH U )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITEJIbHO COCTaBJATh IUIAH pEIIeHUs MpoOJieMbl C Y4ETOM HUMEIOUIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEIOUTEHUI;

JIaBaTh OLEHKY HOBBIM CUTYallHsM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIIECHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKON 3PYIUIMH B Pa3HbIX OONACTSIX 3HAHUH,
MMOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ACSITEIBHOCTh, OLIEHUBATh COOTBETCTBHE
PE3yJIBTAaTOB LIECIISM;

BIaJIeTh HAaBbIKAMM IO3HABATEJNBHOM pedraekcuu Kak OCO3HaHMs COBEpUIAEMBIX JEHCTBUH H
MBICIIMTEIBHBIX MPOLIECCOB, UX PE3YNbTaTOB U OCHOBAHUH, UCMOJIB30BaTh NPUEMBI peIeKCHH AJIs OLEHKU
CUTYalllH, BBIOOpA BEPHOTO PEILICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHUX IIPH aHAIHU3€E PE3YJIbTaTOB ACATECIbHOCTH;

3) npunsiTHe ceds M APYIHX:

IIPUHUMAThH ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrMX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4eJ0BEKa.



HNPEIMETHBIE PE3YJIBTATbBI

[IpenmertHsie pe3ynbraThl ocBoeHHus mporpaMmbl COO mo 6uosioruu Ha 6a30BOM ypOBHE BKIIFOYAIOT
cneunpuveckue s yaeOHoro npeamera «bruosorusy HaydHble 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIL 1O
OCBOCHMIO, MHTEPIIPETALMU W IMPeoOpa30oBaHUI0 3HAHWN, BHUIBI JIEATEIBHOCTH MO MOJIYYEHHUIO HOBOTO
3HaHUS W TPUMEHEHHUIO 3HAHWN B PA3IMYHBIX YYEOHBIX CHTYalUsAX, & TaKKE B PEaJbHBIX >KU3HEHHBIX
CUTYyalUsiX, CBSI3aHHBIX ¢ OuoJsiorneid. B mporpamme mpenmeTHble pe3yabTaThl MPEICTaBICHBI MO0 TOAAM
oOy4eHusI.

[IpenmeTrHble pe3ynbTaThl OCBOEHUS yuyeOHoro mnpeamera «buosorus» 6 10 kaacce NOJKHBI
OTpaxarb:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE€ M POJHM OHOJOTMH B CHCTEME HAayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMHUPOBaHUH COBPEMEHHOIN €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U HAYYHOI'O MUPOBO33PEHUS, O
BKJIQJIE POCCHUUCKMX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHH, (YHKIIUOHAIHHOMN
IrPaMOTHOCTH Y€JIOBEKa JJIsl peLICHUs )KU3HEHHBIX 33/1a4;

YMEHHE pacKpbIBaTh COJEpaHUE OMOJOTMYECKUX TEPMUHOB UM MOHSATHUMN: )KM3Hb, KJIETKA, OPTaHU3M,
MeTabonu3M (0OMEH BeUIeCTB M IPEBpalleHHe JHEpPruH), ToMeocTa3 (camMoperyisius), ypOBHEBas
OpraHM3alys >KUBBIX CHCTEM, CaMOBOCIPOM3BEJIEHUE (PENpPOAYKIHUs), HACIEACTBEHHOCTh, U3MEHUMBOCTbD,
POCT U pa3BUTHE;

yYMEHHE H3JaraTh OMOJIOTHYECKHE TeOpUH (KJIETOYHAs, XPOMOCOMHAs, MYTallUOHHAasl, IIEHTpalbHas
JorMa MoJeKyaspHoi Ouosoruu), 3akonsl (I. Mennensa, T. Moprana, H. 1. BaBunoBa) u yuenus (o
LIEHTPax MHOTroo0Opa3usi U MPOUCX0XKACHUS KyabTypHBIX pactenuil H. V. BaBunosa), onpenenste rpaHUIbI
UX IPUMEHUMOCTHU K KUBBIM CHCTEMAM;

YMEHHUE BJAJeTh METOJaMHM HAay4qHOIO INO3HAHUSA B OMOJIOTMU: HAOIIOJCHME U ONUCAHHE KUBBIX
CHCTEM, MPOLECCOB U SIBICHHUM, OpraHu3anys U NpoBeAeHUEe OUOJOrMUECKOTO 3KCIIEPUMEHTA, BbIBHKEHUE
TUIOTE3bl, BBIBICHUE 3aBUCHUMOCTU MEXIYy MCCIEIyEeMbIMU BEIMYMHAMHU, OOBSICHEHUE IOJIyYEHHbIX
pe3yibTaTOB, MCIOJIb30BAaHHBIX HAy4YHBIX IOHSATHH, TEOPUH M 3aKOHOB, YMEHHUE JejaTh BBIBOJABI Ha
OCHOBAHMU MOJTY4YEHHBIX PE3YyIbTATOB;

YMEHHE BBIJCHATh CYIIECTBEHHbIE IPU3HAKKM BHUPYCOB, KIETOK MPOKApUOT M  DYKapHOT,
OJIHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB H
IIPEBpAILEHUS SHEPIUU B KIIETKE, (POTOCUHTE3a, INIACTUYECKOTO U SHEPreTHYecKoro 0OMeHa, XeMOCHHTE3a,
MUTO33a, Me#03a, OIUIOI0TBOPEHUS, Pa3MHOKEHUS, UHIUBU/IYalbHOTO Pa3BUTUS OpraHu3Ma (OHTOICHE3);

YMEHUE IPUMEHSATH IMOJY4YEHHbIE 3HAHUA A 0O0BACHEHMs OMOJOrMYECKMX IPOLIECCOB U SIBJICHUM,
IVl TPUHATHS MPAKTUYECKUX PEIIEHUN B MOBCEJHEBHOM JKU3HM C LENbI0 olecrieueHHs Oe30MacHOCTH
CBOErO 3JI0POBbS M 3JI0POBbS OKpYXAIOIUX JIOJeH, COONIOfEeHUs HOPM TIPaMOTHOTO IOBEJICHHS B
OKpy»XKarolllel IPUPOJHOM cpesie, MOHUMAaHNuEe HEOOXOAUMOCTH HUCIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM
OMO0JIOTUU U OMOTEXHOJIOT M JJIs1 pallMOHAIBHOTO IPUPOAOIIOIb30BAHNUS;

yYMEHHUE pellaTh 3J€MEHTapHble I'€HETHUeCKHE 337add Ha MOHO- U JUTMOPUAHOE CKpEIIMBAHUE,
CLIEIIJICHHOE HAacJel0BaHUE, COCTaBIATb CXEMbl MOHOTMOPHJIHOIO CKpPELIMBAHUS JUId NpeACKa3aHus
HacJleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOpAaTOpHBbIE U MpaKTHUeCKHe paldoThl, coOyogaTh MpaBWia Npu padboTe C
y4eOHBIM U JJabOpaTOpHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OLICHMBATh U MHTEPHPETUPOBATh MH(POPMAIUIO OHOIOTMYECKOTO COJEpKaHMs,
BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS M3 pa3IMYHbIX MCTOYHHMKOB (CpeACTBa MaccoBOM MHGopmanuu,
Hay4YHO-TIONYJISIpHbIE MaTepualibl), ITUYECKHE AaCMEKThl COBPEMEHHBIX HCCIIEOBaHUN B OMOJIOTHH,
MeIULHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOILIeHMs, 0000IIas OHOJIOTHYECKYIO
MHGOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BaTh MOHATUHHBIN anmnapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHHUS YyueOHOro mnpeamera «buonorus» 6 11 knacce ITOJDKHBI
OTpaxkarTb:



c(hOpPMHUPOBAHHOCTh 3HAHWUU O MECTE M POJIM OMOJOTMH B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KaQpTUHBI MHPA M HAYYHOTO MHPOBO33PEHUS, O
BKJIAJIC POCCHMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (DYHKIIMOHATLHOM
IPaMOTHOCTH YeJIOBEKa JIJIsl pelICHUsI )KU3HCHHBIX 33]1a4;

YMEHHE PACKPBIBATH COACPKAHNE OMOJIOTHYSCKUX TEPMUHOB M MOHSATHI: BUJ, MOMYJISALNS, TeHO(POH],
ABOJIFOIIHS, JBIDKYIUE CHITBI ((DaKTOPBI) IBOJIOLUH, IPUCIIOCOOICHHOCTh OPTaHU3MOB, BHI000pa30BaHHE,
JKOJIOTHYECKHE (PAKTOPBI, AKOCHCTEMa, WPOAYIEHTHI, KOHCYMEHTBHI, PEIAYICHTHI, IENU IHTAHUS,
9KOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornocdepa;

YMEHHE H3Jlarath OHOJIOTHYECKHE Teopuu (dBoitorMoHHAas Teopus Y. JlapBuHA, CHHTETHYECKas
TEOpHUsl SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apojapimeBoro cxoiactBa K. M. bapa, uepemoBanus
IJIaBHBIX HampaBieHuil u myrei sBomounn A. H. CeBeprioBa, yuenust o 6uochepe B. W. Bepnaackoro),
OTIPEJICIIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJAJIETh METOJAMU HAYYHOT'O IMO3HAHWS B OWOJIOTHH: HAOIOJICHUE W OINHCAHUE KUBBIX
CHCTEM, TIPOIIECCOB U SIBJICHUH, OpraHU3aIisl U MPOBEICHUE OMOJIOTHYeCKOTO KCIIEPUMEHTA, BBIJIBIKCHUE
TUTIOTE3bI, BBISABICHUE 3aBUCUMOCTH MEXIy HCCICIYEeMBIMA BEIMYMHAMH, OOBSCHEHUE ITOTYICHHBIX
pe3yJIbTaTOB, HWCIOJH30BAHHBIX HAyYHBIX IOHATHH, TEOPHA W 3aKOHOB, yYMEHHWE JeJIaTh BBIBOJBI Ha
OCHOBAHUWH TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJICIATh CYIISCTBEHHBIC TMPU3HAKA CTPOCHHUS OWOJIOTHUECKHX OOBEKTOB: BHJIOB,
MOTYJISIIIUH, TPOIYIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OWOTEOIEHO30B M JKOCHUCTEM, OCOOCHHOCTH
MIPOLIECCOB: HACJIEICTBEHHOU M3MEHYUBOCTH, €CTECTBEHHOTO orbopa, BHI000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPraHU3MOB, JCUCTBHS SKOJIOTHUSCKUX (PAKTOPOB HA OPraHU3MBbI, IIEPEHOCA BEIIECTB
U TIOTOKAa DJHEPTMM B DJKOCHCTEMaX, AHTPOTIOTCHHBIX HW3MEHEHHWH B HSKOCHUCTEMaX CBOEW MECTHOCTH,
KPYTroBOpOTa BEIIECTB M OMOT€OXUMHUUYECKHX ITUKIIOB B Onocdepe;

yMEHHE MPUMEHATh MOJyYeHHbIE 3HAHUS JUIsl OOBSICHEHHS OMOJIOTUYECKHX IPOLIECCOB M SIBICHUH,
JUI TIPUHSATHS MPAKTUYECKUX PElIeHUH B MOBCETHEBHOM JKM3HU C LIETbI0 oOecrieueHus: 0e30MacHOCTH
CBOET0 3J0POBbsI U 3JI0OPOBBSl OKPYXKAIOUIMX JIOAEH, COOJIOACHHS HOPM TIPAaMOTHOTO TOBEICHUS B
OKpYXaloIllel MPUPOJTHON cpejie, MOHUMaHUe HEOOXOIMMOCTH MCIOJIb30BaHUS JOCTIKCHUM COBPEMEHHOMN
OMOJIOTHH 7151 PallMOHATILHOTO MPUPOI0IOIB30BaAHUS;

YMEHHE pellaTh 3JeMEHTapHble OUOJIOTMYECKUE 3a/lauM, COCTaBISTh CXEMbl MEPEeHOCa BEIIECTB U
SHEPruM B dKocucTeMax (Lenu MUTaHus);

YMEHHE BBINOJHATH JIaOOpaTOpHbIE M IpakTH4ecKue padoThl, cOOMOaTh IMpaBwia Hpu padoTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYI0BaAHUEM;

yYMEHHE KPUTHUYECKH OICHUBAThb W MHTEPHPETUPOBATH MHPOPMAIHIO OHOJOTUYECKOTO COJEpKaHus,
BKJIIOUAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX MCTOYHHKOB (CpEICTBAa MAaccOBOM HHQOpMAIIHH,
HAy4YHO-TIOMYJISIPHBIE MaTepUAIIbl), pACCMATPUBATh TTI00ATbHbBIE IKOJIOTUYECKUE MTPOOIEMbI COBPEMEHHOCTH,
(hopMHPOBATH MO0 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UILIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHHS, 000011as OUOIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmapaTr OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LI (PPOBbBIE)

Ne i/ HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbI KoHnTpoJbHbIe IIpakTHYecKue
Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
bubmmoreka [{OK
1 b 2 .
HOTIOTIL Kak Hayka 05 https://m.edso00.ru/7f41c292
2 JKuBBIE cUCTEMBI M X OPraHU3allns 1 bubmmorexa [JOK
P & https://m.edsoo.ru/7f41c292
bu6moreka [IOK
3 X i 8 1
WMHUYECKUH COCTaB M CTPOCHHE KICTKU httos://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 XK 1
HBHCACATEILHOCT KICTKH 6 https://m.edsoo.ru/7f41c292
5 PazmHOXeHuE ¥ MHAUBUIYAIbHOE PAa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
buo OK
6 HacneactBeHHOCTh M N3BMEHUYUBOCTD OPraHU3MOB 8 1.5 h gp::?/(:;.eezzti.ru 175416292
buo OK
7 Cenekuus opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 1 h Epgﬁ:ﬁiﬁiilru 176416292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 34 2 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

HaumenoBanue pa3xe/ioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LN (POBbBIE)

Ne i/ KonTposabHubie IIpakTH4eckue
NMPOrpaMmblI Bcero o0pa3oBaTebHbIE PECYPChI
padoTsbI padoThI
bubmmoreka [{OK
1 1
IBOMOHOHHAS GHONOTHS o https://m.edsoo.ru/7f41cc74
bubmmoreka [IOK
2 B 1 )
O3HUKHOBEHHE U Pa3BUTHE KU3HU HA 3eMJIe 9 0.5 https://m.edsoo.ru/7fA1ec74
3 OprasusMebl 4 OK aromas cpena 5 1 bubmorera [IOK
p pyaiotias cped https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 1
Co0011ecTBa U SKOJIOTUYECKHUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> PesepaHoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 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

IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe LU (poBbIE

Jara
Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne OﬁpaSOBaTeJII)HI)Ie
Bcero H3y4YeHHUS
padoTsI padoThbI pecypchl
bubmmoreka [IOK
1 buostorus B cuctemMe HayK 1 08.09.2023 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
5 [IpaxTrueckas padorta Ne 1 1 05 bubnuoreka [IOK
«Mcnonp30BaHKe Pa3IUYHBIX METOJIOB MTPH ' 15.09.2023 | https://m.eds00.ru/863e6122
M3y4YEHUN OMOJIOTHIECKUX 0OHEKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 bu6mmoreka [IOK
H3yUYCHHE 22.09.2023 | https://m.edso0.ru/863e6564
4 XUMHYECKHI cocTaB KIEeTKU. Boma u 1 bu6mmoreka [IOK
MHUHEPAIbHBIE COJIH 29.09.2023 | https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
> Beuniit. Cocta it ctpoeie Genkon ! 06.10.2023 | https://m.eds00.ru/863e6b72
depMeHThl — OUOJIOTUYECKHE
KaranuzaTopsbl. JlaboparopHas padorta Ne 1
6 «M3yyeHne KaTamuTH4YeCKONH aKTUBHOCTH 1 0.5 Bubmiorexa LIOK
13.10.2023 | https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha puMepe aMuiIa3bl WK
KaTaJiasbl)»
7 VraeBoasl. JIunuael 1 bubmmorexa [IOK
20.10.2023 | https://m.edso0.ru/863e6870
bu6nmoreka [JOK
8 Hyxneurorsie wenotet. AT® ! 27.10.2023 | https://m.eds00.ru/863e6d5¢
9 Hcropus 1 METOIbI N3y4EHHUS KIIETKU. 1 bubnuorexa [IOK
Knerounas Teopus 10.11.2023 | https://m.eds00.ru/863e6e88



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

KneTka kak 1iejoctHas )KuBasi CUcTeMa

17.11.2023
CtpoeHue s3ykapuoTHYECKON KIIETKHU.
JlaboparopHas pabota Ne % «3yuenue BuGmiorexa LIOK
11 ETPOGHM fICTOR IzaCTeHHH’ FAHBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
prOOB 1 OaKTEPHii 10T MEKPOCKOIIOM Ha 24.11.2023 https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOITpernapaTax u ux
OTICAHUEC
bubmmoreka [{OK
12 OBMEH BewLIECTS HIIH META00HIM 01.12.2023 https://m.edsci.ru/863e766c
bubmmoreka [{OK
13 botocrTes. XemocHTes 08.12.2023 https://m.edsi.ru/863e7c98
. bu6moreka [IOK
14 JHepreTieckui 0omen 15.12.2023 https://m.edsﬁ).ru/863e7aae
’KuzHeHHbIN UMK KISTKU. [{enenue
15| atmoncme o » enemn o 05 BuSmoresa LIOK
22.12.2023 | https://m.edsoo.ru/863e7dc4
KOpeIIKa JTyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunTes 6enka. Peaknus maTpuaHOTO bu6mmoreka [JOK
CHHTE3a 29.12.2023 | https://m.edso0.ru/863e796e
17 Tpancnsanus — OMocHHTE3 Oeika bubmmorexa [JOK
12.01.2024 | https://m.eds00.ru/863e796e
18 Heknetounsie Gpopmbl :KkU3HH — BUPYCHI BH6H_HOTeKa LOK
19.01.2024 | https://m.edso00.ru/863e7540
bubmmoreka [JOK
19 ®opMBbI pa3MHOKEHUS OPTaHH3MOB 26.01.2024 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubmuoreka [JOK
02.02.2024 | https://m.edso00.ru/863e7f4a
21 OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KIETOK. 0.5 bubnuorexa [IOK



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OmnonotBopenue. JlaboparopHas pabota 09.02.2024 | https://m.edso0.ru/863e81b6
No 4 «M3yuenue cTpOCHHS MOJOBBIX KIETOK
Ha TOTOBBIX MUKPOTIPETIapaTax»
22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB Bubmuotexa LIOK
16.02.2024 | https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka O HacJIE€JCTBEHHOCTU U bubnuorexa [JOK
MU3MEHYUBOCTH 01.03.2024 | https://m.edso0.ru/863e862

24 3aKOHOMEPHOCTH HACTIEAOBAHUS bubnuorexa [JOK
MPU3HAKOB. MOHOTHOPHIHOE CKPEIBAHUE 01.03.2024 | https://m.edsoo.ru/863e8878

o5 JurubpuHoe ckpermuBaHie. 3aKoH bubnuorexa [JOK
HE3aBHCHUMOT'0 HACJICJIOBAHNUS PHU3HAKOB 15.03.2024 | https://m.eds00.ru/863e89a4
CueruieHHOE HaclleJIOBaHHUE MTPU3HAKOB.

JlaGoparopHas padota Ne 5 «M3yueHue
26 pe?,yJ'II:)TaTI())B M(f)HOFI/I6pI/IJIHOFO IZ‘I 0.5 bubmmorexa LIOK
22.03.2024 | https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUSA Y IPO30(HUIIBI
Ha TOTOBBIX MUKpOTIpErapaTax»

97 I'eneruxa nona. HacnenoBanue npu3HaKoB, bu6mmoreka [IOK
CLICTUICHHBIX C TIOJIOM 05.04.2024 | https://m.edso0.ru/863e8c60
N3menunBocTh. HenacineactBenHas
M3MEHYUBOCTh. JIJaboparopHas padota Ne 6.

08 N3yuenne MoaupuKamoHHOM 05 bu6mmoreka [JOK
HU3MEHYHMBOCTH, TIOCTPOECHUE ' 12.04.2024 | https://m.edsoo.ru/863e8efe
BapHUAIIMOHHOTO PAJla U BApUAITMOHHOMN
KpUBOI»

HacnenctBeHHas ”3MEHYHBOCTb.

29 Jlaboparopnas pabota Ne 7. «AHanus 05 bubnunoreka [JOK
MyTanui y qpo30(Quiibl Ha TOTOBBIX ' 19.04.2024 | https://m.edsoo.ru/863e8efe
MUKpOTpenaparax»

30 I'eneTuka yenoseka Bubmiorexa LIOK

26.04.2024 | https://m.eds00.ru/863e8d78

31 PezepBHblit ypok. O0oO01IeHNE 110 TeMe



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

«HacneacTBeHHOCTh U MI3MEHUYHBOCTH 03.05.2024
OpPraHU3MOB»
32 Cenexius Kak HayKa U TIPOIECC 1 Brbmiorexa LIOK
17.05.2024 | https://m.eds00.ru/863e9214
33 MeTo bl M TOCTUXKEHUS CETICKITUU 1 bubmmoreka [{OK
pacTeHUH U KUBOTHBIX 24.05.2024 | https://m.edso0.ru/863e9214
34 buortexHonorus kak oTpacibs NPOU3BOJICTBA 1 brbmmorexa OK
31.05.2024 | https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne n/m Tema YpoKka KOHTpOJILHBIe HpaKanecxne I[aTa 06pa30BaTeJ'IbHLIe
Bcero U3y4YeHUs
padoTsI padoThbI pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUCHUS 1 bubmmorexa [TOK
07.09.2023 | https://m.edsoo.ru/863ea20e
9 WcTopus pa3BuTHs NpeacTaBlieHuil 00 1 bubnuorexa [JOK
9BOJTIOLHN 14.09.2023 | https://m.eds00.ru/863e9570
bubmmoreka [IOK
3 Mutipooromors ! 21.09.2023 | https://m.edsoo.ru/863e9cle
[Tomymsius Kak JIeMEeHTapHas eIUHUIA
4 BHJIa 1 3BOtOIMM. JlaBopaTopHas paboTa 1 05 bubnuoreka [IOK
Ne 1 «CpaBHEeHUE BUIOB 110 ' 28.09.2023 | https://m.edso0.ru/863e99c6
MOP(OJIOrHIeCKOMY KPUTEPUIO)
5 JIBKyImue cuitbl (3JIeMEHTapHBIC 1 bubmuorexa [JOK
(baxTOpHI) IBOTFOLIUN 05.10.2023 | https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
° Ecrectaeniii 0160p it ero popMe! ! 12.10.2023 | https://m.eds0o.ru/863e9ed0
Pe3ynbTathl 3BOIONUN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padoTa 1 05 bubnmuorexa [JOK
Ne 2 «Onucanue npucrocoOIEHHOCTH ' 19.10.2023 | https://m.edsoo.ru/863e9fde
opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
8 HampaBnienus u myTH MaKkpOd3BOJIIOIHH 1 Bubmiorexa LIOK
26.10.2023 | https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BomONINN 1 09.11.2023
10 Hcropus xu3HU Ha 3eMIle U METOBI €€ 1
U3Y4EHHUs 16.11.2023



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

11

I'nmoTe3sl MMPOUCXOKACHU KU3HU HA

bubmuoreka [JOK

3emie 23.11.2023 | https://m.edso0.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3eMIle 10 3paM U bubmuorexa [IOK
nepuoam 30.11.2023 | https://m.edsoo.ru/863eabbe
OcCHOBHBIE ATaIIbI 3BOJTIOLUU
PaCTUTENBHOTO U JKUBOTHOT'O MHPA. Euborexa LIOK
13 Ef;:;::;ﬁfg:ﬁiﬁ;Jgi;gf;;q;me 05 07.12.2023 https://m.edsci.ru/863ea8bc
KUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHas CUCTeEMa OPraHUuYeCKOTO bubnuorexa [JOK
Mupa 14.12.2023 | https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0OBEKa (AaHTPOTIOTEHE3) Bubnuorexa LIOK
21.12.2023 | https://m.edsoo.ru/863eac2c
16 JiBuokymue cuibl (hakTopsl) bubnuoreka [IOK
aHTPOIIOTeHE3a 28.12.2023 | https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJUU DBOIIOLNA YEJIOBEKA
11.01.2024
18 UenoBeueckue pachkl U IPUPOIHBIE bubmuorexa [JOK
aJlalTalliy YEJI0BEKA 18.01.2024 | https://m.edso0.ru/863eaeca2
PeseprubIit ypok. O6001IEHNE TIO TEME
19 ;Z(;;I;I;IKHOBeHne U pa3BUTHE KU3HU Ha 95 01.2024
20 DKOoJIoTus KaK HayKa 01.02.2024
21 Cpenpl 00UTaHUS U SKOJOTHYCCKUE bu6mmoreka [JOK
(baxTopsI 08.02.2024 | https://m.edsoo.ru/863eafec
AbuoTtnueckue (akropsl. JlaboparopHas
22 Eaclg(ézzlfogci;i\:zfeq})ﬁ/lj;;?;i?:x MecT 0.5 bubnmorexa HOK
15.02.2024 | https://m.eds00.ru/863eb10e

oOutanus». JlaboparopHas padota Ne 4.
«BnusiHMe cBeTa Ha pOCT U pa3BUTHE



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

YCPCHKOB KOJICYyCa»

23 buoTtnueckue hakTopsr 1 bubmorexa HOK
P 22.02.2024 | https://m.eds00.ru/863eh348
DKOJIOTHYECKHE XapaKTEPUCTUKU
24 nonyisitun. [Ipaktudeckas padora Ne 2 1 05
«[ToacuéT mIoTHOCTH NOMYIALUI pa3HbIX ' 29.02.2024
BHUJIOB PACTCHHIN»
bubmmoreka [{OK
25 Coobimectsa Opranismos — OroLero3 1 07.03.2024 | https://m.edsoo.ru/863eb46a
bubmmoreka [IOK
26 IKOOTHHECKHE CHCTEMBL (JKOCHCTEMB) L 14.03.2024 | https://m.edso00.ru/863eb46a
. SCHOBHHe MOKa3aTeH aKocpé:CTell/ILI. , BuGmiorexa [IOK
HOJIOTHACCKHE MHAPaMHIEL. T BOHCTRA 21.03.2024 | https://m.edsoo.ru/863eb5fa
skocucteM. CyKueccus
28 [TpupoaHbIEe 5KOCUCTEMBI 1 04.04.2024
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1 11.04.2024
30 buocdepa — rinobdanpHas skocucTemMa 1 bubnmuorexa [JOK
3emin 18.04.2024 | https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYLIECTBOBAHUS 1 bubmuoreka [JOK
ornochepsl 25.04.2024 | https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B buochepe 3emiu 1 04.05.2024
33 CocyiiecTBoBaHUE MIPUPOIBI U 1 bubnunoreka [JOK
4eI0BeYeCTBA 11.05.2024 | https://m.edsoo.ru/863ebale
34 PezepBHblit ypok. O0001IEHNE TEMBI 1
«Coo0111ecTBa U IKOJIOTUYECKUE CUCTEMBD» 18.05.2024
OBIIEE KOJIMYECTBO YACOB I1O0 34 25

[TPOTPAMME



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
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

* buonorus, 10 kace/ [Naceunuk B.B., Kamenckuit A.A., Pyorios A.M. u apyrue /Tlon pen. [Taceunnka
B.B., Akunonepnoe o6mectso «M3narenbcrBo «lIpocserienne»
* buonorus, 11 kacc/ [Naceunuk B.B., Kamenckuit A.A., Pyoros A.M. u apyrue /Tlox pen. [Taceunnka

B.B., Akunonepnoe obmectBo «M3natensctBo «lIpocBenienne

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru






