MynununaabsHoe OrokeTHOE 0611e00Pa30BaTEIbHOE YUPEKIEHHE

cpeaHsist 00meoopa3zoBaTebHas mKosa Nell r. AsoBa

MBOY COII Ne 11 r. A3oBa

PACCMOTPEHO
Pykosomurens MO

€CTECTBEHHBIX HAYK
JIsmenko U.C. 4/

[TpoTokom Nel
oT «26» 08 2025 r.

COI''TACOBAHO

Ha nepgarorunueckom
coBeTe mpoTokonNe]l

oT «29» 08.2025r.

YTBEPXJIEHO

ITpukazom
u.0.qupektopa MbBOY
COIII Nel1

Kynpsiiiesa E.H. %/2""
IIpukaz Ne 193- OJ1

ot 01.09.2025r.

PABOYAS ITPOT'PAMMA

(ID 3272899)

yueoHoro npeamera «buosorus» (ba3oBblii ypoBeHn)

I'. Azos 20251

i obyvarormuxes 10-11 kimaccos



MNOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICNICHHS] TOJXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro Mpeamera
«buosorus» cocraBWiIM: KOHIENTyalbHble mnonoxkeHus @OIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH LI€JEH, COJAEpKaHMs, pPE3yJbTaToB OOyYeHHUS U
TpeOOBAaHUM K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB, TTOJIOKEHHS 00 OOITUX IEIAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmero obpasoBanuss B Poccuiickoit dDexeparuu, a Takke IMOJOXKEHUSI O
cnenuduke 6MoJIOTHH, €€ 3HAUCHUH B MTO3HAHUU >KMBOUM MPUPOBI U 00ECICUEHUH
CYILIECTBOBaHUS 4ejoBedecKkoro ooOiectBa. CorjiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTIpEJICIICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T NpencTaBlieHWe O IeisIX, 00 oOlei
CTpaTeruy OOy4YeHHs, BOCHUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CpEeICTBAMU
yueOHoro mnpenmera «buonorus», omnpenenser o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupenejieHue I0 pasjieinaM H  Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATeILHOCTh M3YUEHUsI YU4eOHOTr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€HM, JIOTMKA 0Opa30BaTEIbLHOTO
IpoI1iecca, BO3paCTHBIX 0COOCHHOCTEH 00yJaromuXcs.

B nporpamvMe 1o OHOJIOTMM TakXe YYUTBHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (GOPMHPOBAHMHM OCHOBHBIX BHJOB  Yy4eOHO-TIO3HABATEIHLHOMN
NEeSATENbHOCTH/YUEOHBIX JEHCTBUNM OOy4YaloIIMXCAd MO OCBOCHHUIO COJEpKAHUS
OMOJOTNYECKOTO 00pa30BaAHMUS.

B nporpamme no Ouonoruu (10—11 kmaccel, 6a30BbIil YpOBEHB) peaii30BaH
IPUHITUI TPEEMCTBEHHOCTH B HM3yYeHHWH Owojoruu, Onarojgapst 4emy B HeH
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTHE 3HAHUW, CBSI3aHHBIX C
dbopmMupoBaHUEeM €CTECTBEHHO-HAYyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUHN JIMYHOCTH, HKOJIOTUUECKOTO MBIIUICHHUS, MPEJICTABICHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHBIM OTHOIICHUEM K OKPYKAlolleW NPUPOIHON cpee.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIMIEOMOTIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUHM O
CTPOCHHH JKUBBIX CUCTEM PA3HOT0 PaHra M CYLIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOIIECCOB B MPOTrpaMMe MO OMOJIOTHUH YJIeJICHO BHUMaHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TMOBCEIHEBHOM JKU3HU JJIsI PEUICHUS MPUKIIAIHBIX 3a/a4, B
TOM 4YHCIIe: TMPO(OUIAKTHKY HACIEACTBEHHBIX 3a00JIEBaHUN YETIOBEKA, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
1eJeco00pa3HOro TMOBEJIEHUS B OKpYy)Karollell MNpUpoJHOM cpele, aHaiu3a
BIIMSIHUSL XO3SUCTBEHHON JESATETLHOCTH YEJIOBEKAa HAa COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHUE BHUMAHUS K MPUKIAHOW HAITPaBIECHHOCTH



yaeOHOTO TpenMera «buomorusy MpOIUKTOBAHO HEOOXOIUMOCTHIO 00eCIIeUeHUS
YCJIOBUM TSI PEIICHUS] OJTHOM M3 aKTyallbHBIX 3a/iay MIKOJBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoOTOpas mpeamnonaraeT (opMHUpOBaHHE Y  OOyYaronIuxcs
CIIOCOOHOCTH aJalTUPOBAThCA K M3MCHCHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpemHero ooOmero oOpa3oBaHHS 3aHUMAET BaKHOE
mecto. OHa obecrieunBaeT (GopMUpOBaHUE y OOYYArONIUXCS MPEICTABICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HAHUS O KUBOW mpupone, €&
OTJIUYUTEIIBHBIX TPU3HAKaX — YPOBHEBOW OpraHW3alldd M JBOJIOIUHU, CO3IaET
yCJIOBHSI  JUISA:  TO3HAHWS  3aKOHOB  JKMBOM  MPUPOIBI,  (OPMHPOBAHUS
(GyHKIIMOHATBHOM T'PAMOTHOCTH, HABBIKOB 370pPOBOTO M Oe3omacHoro ooOpasa
KU3HH, IKOJIOTUIECKOTO MBIITUICHHS], IEHHOCTHOTO OTHOIIICHUS K KUBOUW MPUPOJIC
U YEJIOBEKY.

Bosboe 3HaYeHne OMOIOTHS UMEET TAaKXKe IS PEIICHUS BOCTIMTATCIILHBIX U
pa3BUBAIOIIMX  3a4a4  CpeaHero  odmero  oOpa3oBaHus,  COIHATU3ALNN
oOyuaromuxcs. M3ydenne 6uonoruu obecrednBaeT yCiaoBHsl it (HOPMHUPOBAHUS
UHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX U HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKOW KYJIbTYpPBI, CIIOCOOCTBYET HMHTETpAIlMU OMOJOTHYCCKUX 3HAHUU C
MIPEICTABIICHUSMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHBIE TOJOKEHHS O TpEIHA3HAYCHUH YYEOHOTO MpeaMeTa
«buonorus» COCTaBMJIM OCHOBY Ui ONpENEICHUS TOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COJAEpKaHus, TMPEeACTaBICHHOr0 B Iporpamme I
OHOJIOTUH.

Ot6op comepxkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIHNA KYJIbTYpOCOOOPA3HOTO TIOIX0/1a, B COOTBETCTBHH C
KOTOPBIM O0ydarmuecss JOJDKHBI OCBOUTH 3HAHUS W YMEHUS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbI, OMNPEICISAIONIME aJIeKBaTHOE TOBEIACHUE
YeJloBeKa B OKpYXKarolleld MPUPOAHOUW cpejie, BOCTPEOOBAHHBIC B MOBCEIHEBHOMN
KU3HU U MPAKTUYECKOW AesTeabHOCTH. Oco00e MECTO B 3TOM cHUCTeME 3HaHUU
3aHUMAIOT DJIEMEHTHI COJIEPKaHMsI, KOTOPBIE CITy’KaT OCHOBOH JIsi (popMUpOoBaHUS
IIPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
IIEHHOCTHBIX  OPHCHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIONIUX  T'yYMaHH3aIluu
OMOJIOrMYECKOT0 00pa30BaHMS.

CTpyKTypUpOBaHUE COJACpX)aHUS YYEOHOrOo MaTepuaja B TPOrpaMme II0
OMOJIOTUY  OCYIIECTBICHO C YYETOM TPHUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTIUYUTENIbHBIX OCOOCHHOCTSX JKUBOU MPHUPOBI, O €€ YPOBHEBOIM OpraHuU3aIuu
HBOJIFOITMHU. B COOTBETCTBUHU C 3THM B CTPYKType y4eOHOTO mpeameTa «bronorus
BBIJICIICHBI CIICIYIONINE COAEpKaTeIbHbIe TUHUN: «bronorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Omosormdueckas cucrema», «OpraHu3M Kak



ouonoruyeckas cucremayn, «CucrtemMa M MHOrooOpazHe OpraHM4eCKOro MHpay,
«OBOJIFOLUS KUBOM NPUPOJB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydeOHoro npeamera «buosorus» Ha 06a30BOM YpOBHE —
OBJIaJIcHUE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHH
UCTIONb30BaTh 3TH 3HAHMS IJIS TPAMOTHBIX JEHCTBHII B OTHOIIEHHWU OOBEKTOB
KUBOM MPHUPOABI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmkeHue ey u3ydeHus: ydeOHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00ecrneunBaeTCs peleHUEM CIIeAYIOIUX 3a1a4:

OCBOCHHE OO0YYaIOIIMMHUCS CHCTEMBbl 3HAaHUU O OHOJIOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIaX, CIy>KallUX OCHOBOMU
s (OpMHUPOBAHMS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHUHE MHUPA, O
METOJjaX Hay4YHOTO MO3HAHMs, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KHUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPTaHM3alMH, BBIIAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHrue y OOyYarOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B IpOLlEcCE€ aHalIW3a JIAHHBIX O MyTSX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UAEH M MOAXOJ0B K H3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOI0 YPOBHS OPraHU3aLUU;

CTAaHOBJICHHE y oOydarommxcss oO0mel KyJbTypbl, (YyHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBIACHATH U OLICHUBATH SBJICHUS OKPY KAIOIIETO
MUpa KMUBOW HPHUPOJbl HAa OCHOBAaHMM 3HAHUM U OIBITA, IOJYYEHHBIX IpHU
H3YUYCeHUH OMOJIOTHH;

dopMupoBaHrHEe Yy OOYy4YalOIIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUK B MPAKTUYECKOH JESITEIIbHOCTU YEJOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOIUI U arpoOHOTEXHOJIOTU;

BOCHHTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTHM IO3HAHUS UYEJIOBEKOM HKHBOU
IPUPObI, HEOOXOAUMOCTU OEPEKHOIO OTHOIICHUS K HEH, COOIOIEHUS] STUYECKUX
HOPM IPHU POBEJICHUN OMOJIOTMUECKUX UCCIIE0BAHMIA;

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl MOBBILIEHUS YPOBHS
HKOJIOTUYECKOU KYJIBTYpPBI, A1 (POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIbHOCTHU MO OTHOUIEHUIO K OKPY>KaloIlel cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJCHHE MeEp MNPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oOmiero ob6pasoBanust «buonorusi», mzydyaemas Ha
0a30BOM YpOBHE, SBISIETCS 00S3aTeNbHBIM YYE€OHBIM MPEIMETOM, BXOASIIMM B
COCTaB NMpeaMETHOMN 00nacTu « ECTeCTBEHHO-HAYUYHBIE PEIMETHI.



Jlist m3ydenusi 6uoI0ruu Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHus
orBoauTcs 68 dacos: B 10 a kiracce — 67 waco (2 gaca B Hemeno), 10 6 kmacce —
34 qaca (1 yac B Henento), B 11a kimacce — 32 yaca, B 11 6 kiacce 33 yaca (1 gac B
HEJICIII0).

COJEPXAHUME OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kak Hayka.

buosnorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (puimocoueil, ITUKON, SCTETUKON U MPaBOM.
Ponp Owomormu B (GOpMHUPOBAaHUM COBPEMEHHON HAyYHOW KapTHHBI MHUpA.
Cucrema OGMOJIOTMYECKUX HaYK.

MeTo1b1 TO3HAHUS KUBOM IPUPOBI (HAOIIOJEHUE, SIKCIIEPUMEHT, ONTUCAHUE,
U3MEpeHue, Kiaccupukalus, MOJEIUPOBaHKUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX).

JdeMoHcTpanum:

[Toprpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ix. Yorcon u ®@. Kpuk.

Tabnuirel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBD.

JlaGopaTopHble U IpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «Mcrnonp3oBaHHe pa3IWYHBIX METOJOB IPHU
H3YUYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cUCTEMBbI U X OPTraHU3AIUA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MPeIMET u3yueHus: ouosnoruu. OTinane
JKUBBIX CUCTEM OT HEOPTAaHUYECKOU MTPUPOBI.

CBoticTBa OMOCHCTEM U MX pa3zHOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBbIM, OPraHU3MEHHBIM, MONYJISALIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€O1IEHOTUYECKUI), OnOCc(epHBIit.

JdeMoHcTpanum:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY, «YPOBHU OpraHU3alUU
YKUBOM ITPUPOIBI».

O6opynoBanue: mojenb Mojekyibl JTHK.

Tema 3. XumMu4ecKuii COCTAaB M CTPOCHHE KJICTKH.

XUMUYECKUM COCTaB KIETKA. XHWMHUYECKUE JJIEMEHTBI: MaKpO3JEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMKA BOABI M MHHEpaJbHBIX BewlectB B kierke. [lomnep:kanue
OCMOTHYECKOTO OasiaHca.



benku. CoctaB u cTpoeHue OENKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKUCIOThI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKyJNbl (MepBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorunueckue
GbyHKUHUU OENKOB.

depmeHTHl — Ouosiorudyeckue Kartanuzatopel. CTpoenue QepmeHTa:
aKTUBHBIA TEHTp, cyOcTpartHas creuuduanocts. KodepmenTsl. ButaMuHsL.
OTnnuus pepMEeHTOB OT HEOPTAHUUECKUX KaTallu3aTOPOB.

VYraeBoaesl: MoHocaxapuabl (TJIOKO3a, pubo3a U JE30KCHpuO03a),
aucaxapuibpl  (caxaposa, JaKTo3a) M TosmMcaxapunibl  (Kpaxmal, TJIUKOTEH,
HesToa03a). buonornueckue GyHKIUU YIIIEeBOAOB.

Jlumuael:  Tpuraunepunbl, Qocdomunuael, crepouasl. [ uapodUIBHO-
runpodoOHble  cBoiicTBa. buonormdyeckue ¢yHkuuu sunupoB. CpaBHEHHE
YTJIEBOJOB, OEIKOB U JIMMHUI0B KaK HCTOUHUKOB YHEPTUU.

HyxnennoBele kucnorsl: JHK wu PHK. Hykneotuaer — MoHOMEpEI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Crpoenue u pynkuu PHK.
Bunasl PHK. AT®: ctpoenne u GyHKIMH.

[{utonorus — Hayka o kieTke. Kiletounas Teopust — mpuMep B3aUMOIEUCTBUS
ujen u (HaKToB B HAYYHOM MMO3HAHUU. MeTO bl U3yUEHUS KICTKHU.

Knerka xak menoctHas »kuBasg cuctema. OOmmMe NpU3HAKU KIETOK:
3aMKHYyTas HapykHas memOpana, moinekynsl JIHK kak reneruueckwii ammapar,
cUCTeMa CUHTe3a OeJka.

Tunel KJIETOK: »yKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTPOEHUsI NPOKapHOTHYeCKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKApUOTHYECKON KJIeTKH. (OCHOBHBIE OTJIMYHMS PACTUTEIHLHON, >XUBOTHOM H
TpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢bynkuuu. [nazmaruueckas memOpana, e€ ceoiictBa u pyHkiuu. [{lutomnasma u eé
opranouipl. OnHoMemOpannbie opranHounbl kietku: OIIC, ammapat ['ombmxw,
nn30coMbl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKU: MUTOXOHAPHUH, IUIACTUIBI.
[IpoucxoxxeHne MUTOXOHJpUN W TiacTud. Bunabl mmactun. HememOpanHbIe
OpraHOUJbl KJIETKH: PHUOOCOMBI, KJIETOUHBIA IEHTP, LEHTPUOJHU, PECHHUUKH,
KryTUKU. OYHKIIMA OPTraHOUJIOB KJIETKU. BritoueHus.

Anpo — perynaropHslii HeHTp KieTku. CTpoeHue sanpa: siaepHas o00J0YKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.



[uarpammer:  «PacnpeneneHne XHMUYECKHMX JJIEMEHTOB B HEXUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOIEH.

Tabmuubr u cxembl: «llepuognueckass TabnuIa XUMHUYECKUX 3IIEMEHTOBY,
«CTtpoeHune MoJIeKyJibl BOJIb», «buocunTes 0enka», «CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue pepmenta», «Hykinennossie kuciotel. JIHK», «CTpoeHue mMosnekyJibl
AT®», «CtpoeHue 3yKapuOTUYECKOM KIIEeTKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sipa KIEeTKn», « Y rIeBoAbD), «JIMIuasD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE JJii IPOBEICHUS
HaOMIOJICHUM, W3MEpPEHUM, SKCIIEPUMEHTOB, MUKPOIpENnapaTbl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTaqTuTUYECKON AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPe aMuIa3bl WU KaTalla3bl)y.

JlaGoparopnas pabora Ne 2. «M3ydyeHue CTpOEHUS KIETOK pPaCTCHUH,
KUBOTHBIX W OaKTEpHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEmaparax M HX
OIHICAHUEY.

Tema 4. /KuzHeaessTeJIbHOCTD KJIETKH.

OOMeH BelIecTB, WM METa0oIN3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOr0 Mpolecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B IMOHUMaHUU
MeTabou3Ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(dHBIA U rerepoTpodHbIii. Ponbk dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAICHUH SHEPTUU B KIIETKE.

®orocunTe3. CmeroBas W TeMHOBas (a3bl (GoTocwHTE3a. Peaknuu
dborocunTe3a. DPheKTUBHOCTH (OoTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3A IS KU3HU
Ha 3emuie. BiusiHue ycioBuii cpeasl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €T0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocHuHTe3. XEeMOCUHTE3UPYIolue OakTepun. 3HAUYCHUE XEMOCUHTE3a IS
YKU3HU Ha 3eMJie.

DHepreTnuecknii oOMeH B KjeTke. PaciiernsieHue BemecTB, BBIJCICHHUE H
aKKyMYyJIMPOBaHWE DHEPrUM B KIETKE. OTallbl DSHEPreTUYECKOro oOMeHa.
['muxomu3. bpokenne u ero Bujabl. KucIopogHOe OKHCICHUE, WU KJIECTOYHOE
JIBIXaHUE. OkucnurenbHOe dbocdhopunupoBanue. D¢ heKTUBHOCTD
AHEPreTUYECKOro oOMeHa.

Peakimuun wmatpuuHoro cunre3a. [enermyeckas wuHbpopmanus u JHK.
Peanuzanus reneruueckoil wHboOpMaAIlMU B KIETKE. [ €HETHYECKUM KOA U €ro
cBoiicTBa. Tpanckpunuusa — matpuusblii cuHte3 PHK. Tpancnsuusa — 6uocunres



Ooenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHoOkucior. Pose pubocom B
OouocuHTtese Oeka.

Hexnetounsie ¢hopmsel xku3HU — BUpychl. ctopus oTkpeiTus Bupycos (/1. U.
WNBanoBckuit). OcCOOEHHOCTH CTPOEGHHMS W JKM3HEHHOTO IUKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX U YEJIIOBEKA, BbI3LIBAEMBbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BIY) — Bo3Oymutens CIIN/a.
OOpatHass ~ TpaHCKpUIIIUA, peBepraza W  uHTerpaza. lIpodunakruka
pacmpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JlemoHcTpanum:

[Toptpetsr: H. K. Konsnos, /1. Y. iBanosckuii, K. A. Tumnpsses.

Tabmuier u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPHN,
«HepreTudeckuii oOmen», «Ximopormiacty, «Potocunres», «Crpoenne JIHK»,
«CtpoeHue u PyHKIIMOHHpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbId 1ukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: moaenu-amminkanuu «Yaoenne IHK u Ttpanckpumiusy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHre M HHAMBUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

KieTounblii UK, WIM >KU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
[Tpoueccel, mpotekaromue B HHTep(daze. Pemnukamus — peakuuss MaTpUYHOTO
cuateza JIHK. Crtpoenne XpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JIMTITON THBIN M TalUIOMJIHBIA  XPOMOCOMHBIE Ha0OPHI. Xpomatuasl.
[{uTo/IOTMYECKHE OCHOBBI PAa3MHOXKEHUSI W  HWHIUBUIYAJIbHOTO  PAa3BUTHUS
OpPraHu3MOB.

Henenue kinerku — muto3. Craaun muto3a. IIpoueccsl, mpoucxoasdiine Ha
Pa3HbIX CTAAUAX MUTO3a. BHOJIOrMYECKU CMBICIT MUTO3A.

[Tporpammupyemast rubenb KIETKU — aromnTo3.

dopmMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecriosioe u moyioBoe. Buasl 6ecrnoioro
Pa3MHOXKEHMS: JICJICHUE HAJABOE, ITOYKOBAHUE OJHO- KM MHOTOKJIETOYHBIX,
CIIOpO0Opa30BaHKE, BET€TaTUBHOE pa3MHOXKeHUE. VICKyCcCTBEHHOE KJIOHUPOBAHHE
OpPraHu3MOB, €r0 3HaAYEHUE [T CEIEKIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Craguu meiio3a. IIporecchl, Npoucxoadiive Ha CTaguax Menosa.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. bHOMOrMyYeckuid CMBICT H
3HA4YECHUE MEH03a.

["ametorenes — mporecc 0Opa3oBaHUsI TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHMKH M sAuYHUKUA. OOpa3oBaHME U Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMeT (CrepMaTo30uJl, SHMIEKJIeTKa) — CIEepMaToreHe3 M OBOTCHES.



OCOOEHHOCTH CTpPOEHMS SHLEKIETOK M crepMaTo30uaoB. OIuIog0TBOpPEHUE.
[Taprenorenes.

WnnuBuayanbHoe pa3BuThe (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHUOHAJIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOienue, ractpyisius, opraHorene3. IloctamOpuoHanbHOEe pa3ButHe. Turbl
MOCTAIMOPUOHAIBHOTO Pa3BHUTHS: TPSAMOE, HEmpsMoe (JIMYMHOYHOE). BnmsHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPO/JICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOI'O PACTEHUS: CTPOECHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHcTpanum:

Tabmuubr u cxembl: «DOpMBI pa3MHOKEHHUS OPTaHU3MOBY, «JIBoiiHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOKEHUE
pactenmity, «J/lenenue xkneTku Oaktepuit», «CTpOCHHE TIOJOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knerounsi mukim», «Permnmukanus JHK», «Mwutos»,
«Mernos», «IIpssMoe n HenmpsIMOe pa3BUTHEY, «l'aMeTOreHe3 y MIEKONUTAIIUX U
4esnoBeKa», « OCHOBHbBIE CTaJIUA OHTOT€HE3A.

O6opynoBanue: MHKPOCKOTI, MHKpONpenaparsl «Cniepmato3ouasl
MJIEKOIIUTAIOLIEro», «SHuekneTka miuekonuraromero», «Kapuokrnues B KieTkax
KOpEIIKa JyKa», MAarHuTHAas MOJENb-alIuIuKaiuusa «/leleHue KIEeTKn», MOJIEIb
JIHK, monens meTadha3HOit XpOMOCOMBI.

JlaGopaTopHble U NpakTHYEeCKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromenwe muTOo3a B KJIETKAaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpEnapaTaxy.

Jlabopatopuass pabora Ne 4. «/3ydeHme CTPOCHHS TIOJOBBIX KIETOK Ha
TOTOBBIX MHUKpOMpenaparaxy.

Tema 6. HacsieiCTBEHHOCTh U K3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHETUKU. McTopus pa3BuTus reHETUKUA. Pob IUTOJIOTUH
U SMOPHOJIOTUU B CTAHOBJICHUU TE€HETUKHU. BKiiam poccuickux M 3apyOeXHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TEeHETHKH (THOPUIOIOTUYECKUM,
HUTOI€HETUYECKUH, MOJEKYIIPHO-TeHETHUEeCKU). (OCHOBHBIE TI'€HETHUYECKHUE
noHATus. ['eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yeMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HACJIeIOBaHUsl MPU3HAKOB, YCTAHOBIEHHbIE . Menaenem.
MonorubpuHoe CKpeluBaHue. 3aKOH €IUHOooOpaszust THOpPUIOB MEPBOTO
nokojeHusa. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCUICIUICHUS MPU3HAKOB.
['unote3a ynuctoTel rameT. [l0JHOE UM HEMOTHOE TOMUHUPOBAHUE.

JHuruOpugHoe  cKpeluBaHue. 3aKOH  HE3aBHCHMMOIO  HacleOBaHUs
npu3HakoB.  lluToreHernueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.



AHanuzupytoniee ckpemuBanye. Mcnoiap30BaHne aHAIU3UPYIOIIETO CKPEIMBAHUS
JUIS OTIPEJICJIEHUs] TEHOTHUIIa 0COOu.

CuennienHoe HacnefoBanue rmnpuzHakoB. PaGora T. Moprana 1o
CUEIJIEHHOMY HacJeJOBaHHUIO TeHOB. HapylieHue cuersieHnus reHoB B pe3ysbTaTe
KPOCCHHI'OBEpA.

XpoMOCOMHas1 TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKHE KapTHI.

['enernka nosia. XpoMOCOMHOE OIPEAEIICHHE IMoa. AyTOCOMBI U IOJIOBBIE
XpoMOCOMBI. ['omoramerHsle W reTeporaMeTrHble opraHusmel. HacienoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BBl ”3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYHMBOCTU.  XapaKTEPUCTUKA
MOAU(DHUKAITMOHHOW M3MEHUYMBOCTH. BapuarimoHHbIN sl 1 BapuallMOHHAS KPHUBas.
Hopma peakunu npuszHaka. KonuuecTBEHHblE M KauyE€CTBECHHBIE MPU3HAKU U UX
HopMa peakiuu. CBolicTBa MOAN(DUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBeHHasi, WiM Te€HOTHUIMYECKas, W3MEHUYMBOCThb. KomOuHaTuBHas
U3MEHYMBOCTh. MeiWo3 W TMOJOBOM MPOIECC — OCHOBAa KOMOWHATHBHOU
M3MEHYMUBOCTU. MyTalnmoHHasi u3MeHUnBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U Npu4rHbI MyTaluidl. MyTareHHbie (aKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaciencTBeHHOM n3menunBoctu H. M. BaBuiosa.

BuesnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

['eneruka 4yenoBeka. Kapumorun uenoBeka. OCHOBHBIE METOAbI T€HETUKH
YeJIoBeKa: TeHeaIOrMueCKuil, OJTM3HEIIOBBIN, IUTOTC€HETUYECKHM, OMOXMMUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIEIICHHE TE€HOTHUNA!
ITOJITHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-anamu3a. HacnencTBeHnnble 3a0ojeBaHUsS YEIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJIEACTBEHHOW MPEIpacroyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
CoMarnuecknue M reHepaTuBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUArHOCTUKHU, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
0ose3Held. MenuKO-reHETUYECKOE KOHCYJIbTUPOBAHHWE. 3HAYEHUE MEIUIIMHCKOU
TEHETUKU B MPEJOTBPALCHUH U JIEYEHUU F€HETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuupr u  cxembl:  «MOHOTMOpPUAHOE  CKpELIMBAaHUE U €0
LUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHHS] M €ro LHUTOre€HeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmeT», «JlurubpumHoe  CKpeumBaHue»,
«llutonornyeckue  OCHOBBI ~ JUTMOPUIHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3aumMoznencTeue aIeNbHBIX TE€HOB», «l'e€HeTHMYecKkne KapThl PpPAaCTEHUH,
JKUBOTHBIX U YEJIOBEKa», «l'eHeTHMKa moya», «3aKOHOMEPHOCTU HAacjeJI0BaHUf,



CUCIUICHHOTO C mnoyioMm», «KapuoTunsl yenmoBeka © KUBOTHBIX», «Buubl
U3MEHUYHUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakropay, «I'eHeTrka rpynn KpoBu», «MyTallMOHHAs U3MEHUYUBOCTD.

O6opynoBanue: Mojenu-anmiuKkauud «MOHOTHOPUIAHOE CKpELIMBAaHUEY,
«Henonnoe nomunupoBaHuey», «Jurubpugnoe ckpenmBanuey, «llepexpéct
XpPOMOCOM», MHKPOCKOII W MHKpompemnapaT «J[po3odpuna» (Hopma, MyTanuu
(GbopMBI KPBUTIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM.

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

JlaGoparopnas pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y APO30(PHIIbI HA TOTOBBIX MUKPOTIpEIapaTaxy.

JlaGoparopHas padora Ne 6. «3ydyenne MoaudUKaIIMOHHON H3MEHUUBOCTH,
IIOCTPOEHHE BAPUALMOHHOIO Psiia U BAPUALIMOHHON KPUBON».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(puibl Ha TOTOBBIX
MHKpOIIpENnaparax».

[Ipaktuueckass pabora No 2. «CocraBieHue UM aHaIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IPOLECC. 3aPOKIAECHUE CEIEKIUU U JOMECTUKALUA.
Yuenue H. . BaBuioBa o0 1eHTpaXx MPOUCXOXKICHUS U MHOTro0o0pa3us
KYJbTYPHBIX pacTeHHi. LIeHTphl MpOHUCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. CoprT,
opoJa, IITaMM.

CoBpeMeHHbIE METOIbI CeNEeKIIMU. MacCcoBbId U MHAUBUAYAIbHBIN OTOOPHI B
CEJIEKIIMM pPACTEHUNM M KUBOTHBIX. OLIEHKa 3KCTEpbepa. bIM3KOPOICTBEHHOE
ckpeluBaHue — uWHOpuAMHT. Yucras nunus. CKpelIMBAHUE YUCTHIX JIMHUH.
['erepo3uc, wim rubpugHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPHUIMHT.
Otrnanénnas rubpunmuzanus U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJIyYEHUE TOJIMIUIOUJIOB. JIOCTMIKEHHSI CENEKIMU pAaCTeHUM, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAsd HHKEHEpHUs. ITambl
co3nanus pexomOuHantHoM JIHK wu Tpancrennsix opranusamoB. Kierounas
nHxeHepus. Kiietounsle KyJlbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHUM.
KionupoBanve BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

DKoyiornyeckue W dThyeckue  mpobiembl. ['MO  —  reHeTHuecku
MOAU(DUIIIPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabnuiel U cxeMbl: kapta «lleHTpbl NPOUCXOXKACHUS U MHOTO0Opa3us
KYJbTYPHBIX pacTeHui», «[lopoabl ToMalHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX



pactenui», «Otnanéanas rudpunuzamnus», «Paboter akagemuka M. @. BaHoBay,
«Ilomumnongus», «OO0bekThl OMOTEXHOJNOTHNY, «KileTouHble KymbTYypel U
KJIOHUpOBaHHe», «KOHCTpynpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MYJISKH TUIOJIOB M KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTenuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.

JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOJBl W JOCTHXKEHHUSI CENEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHUIO, MIJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YY4acTOK, B TEIUIMYHOE XO3SHUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHSA.

[IpennoceiIku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. DBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMOJOruu. BiusHuEe >BOJIOLMOHHON TEOPUU HA pa3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CuzerenscTBa 3BOMOLMU. [lameoHTOIOrMYECKHE: MOCIIEI0BATEIBLHOCTD
NOSIBJIGHUST BHUJOB B TaJICOHTOJIOTHYECKON JIETOMHMCH, MEPEXOAHbIE (POPMBIL.
buoreorpadguyeckue: cxo1cTBO U paznuuue payH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA W PA3iIUuMs SMOPHOHOB PpAa3HBIX BHUIOB
NIO3BOHOYHBIX. CpaBHUTENBHO-AHATOMUYECKHE: TOMOJOTHYHBIC, AHAJOTHYHBIC,
pyJIMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpPraHHU3MOB.

OBomonmonHass Tteopuss Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUS
JapBUHU3MA. J[BMKyIME CHJIbI H3BOJNIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHHUE TIPU OTPAHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAs] W3MEHYUBOCTD,
00opr0a 3a CyIecTBOBAHHE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3Boitouu (CTD) u e€ OCHOBHBIE MOJ0KEHHUS.

MukpoaBomonus. [lomynsanus kak eIMHUIA BAIA U SBOJIOLUH.

JBwxyuue cuiibl ((akTopbl) 3BOJIONUKA BUIOB B Hpupoae. MyTanuoOHHBIN
IpoIEecC M KOMOMHATHBHAs WM3MEHYMBOCTH. [lOMyNsAlMOHHBIE BOJHBI U Jpeid
re’oB. M3ossanus 1 Murpamus.

EctecTBeHHbIil 0TOOp — HamnpaBigiomuil Qakrop sBoiouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoO0IeHHOCTh OpraHU3MOB KakK pe3ysnbTaT dBOMIONUH. [lpumeps
MPUCTIOCOOJICHNI y OpraHu3MOB. ApoMop(h03bl M HAMOATATITAIIIH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHbIE  (POpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrH4ecKoe.



MaxkposBomonusi.  PopMbl  3BONIONUH:  (PUIETHYECKas, JUBEPreHTHAs,
KOHBEpreHTHasl, mapasuienbHas. HeoOpatuMocTh HBOIOIUH.

[IpoucxoxieHHe OT HECNEeUMAIM3UPOBAHHBIX MpeakoB. IIporpeccupyromas
crenuanu3anysa. AIanTUBHAS paJIAALMS.

JlemoHcTpanum:

[Toptpersr: K. JInnnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckui, K.
M. bap, 3. I'ekkensb, . Mromiep, A. H. CeBepiios.

Tabnuubl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Popmbl  OoppObI 32
cylecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooopasne COpTOB pacTEHUI»,
«MHorooOpasue  TOpOA  JKUBOTHBIXY, «Tonmynsiummy, «MyTannonHas
U3MEHUYUBOCTE», «ApoMopdo3bl», «Umunoamanrammm», «OOmIas aereHepanusy,
«/IBmKymue cuibl 3BoMOIUN», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHUe», «IIpuCIIOCOOIEHHOCTh OPTaHU3MOBY,
«I"eorpadpuueckoe BUI00Opa3z0BaHUEY, « IKOJIOTHUECKOE BUI000PA30BAHUEY.

OO6opynoBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKPAaCKH,
HaOOp IUIOMOB U CeMsiH, KoyuieKius «[Ipumepsl 3alIUTHBIX MPUCTIOCOOTIECHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIpPaBJICHUS SBOJIIOLUNY, 0O0BEMHA MOJEIb
«CTpoeHuE TOTOBHOIO MO3Ta O3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, KoyuieKuusg «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmojnenb ammmkauus «llepexpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JATYLWIKW», MUKponpenapaT «/lpo3oduna» (HopMa, myTtanuu QOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopuass padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHIESCKOMY
KPUTEPHUIOY.

JlabopatopHas pabdota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3emie.

JloHaydHble TpPEACTABICHUS O 3apOKICHHHM KW3HU. HayuHble THIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emsie: a0uoreHe3 M naHcrepMmus. XuMHUYecKas
ABOMIOIMS. AOHUOTEHHBIM CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON HBOMONNY. HavanpHbIe 3Tansl
ouosornueckoi sBomornuu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. IlepBbie KIETKM W HX HBOJIIOLMS.
dopmMHUpOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.



Passutne xnu3Hu Ha 3emuie 1o 3pam u nepuonaMm. Karapxen. Apxeuckas u
nporepo3oiickas d3pel. llameo3olickas spa u €€ MepuoAbl: KEMOPHUIICKUH,
OPJAOBUKCKHH, CHITYPUHUCKHM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o0301cKas 3pa U €€ NepPUOAbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaiiHo3oiickass 3pa W €€ mNepuojabl: MNAJICOT€HOBBIM, HEOrCHOBBIN,
AHTPOITOr€HOBBIM.

XapakTepucTUKa KiIMMaTa U IeoJIOTMYECKUX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOIIUU PACTUTEIIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [[0siBIIEHNE, pacUBET U BBIMUPAHUE IPYII )KUBBIX OPIraHU3MOB.

Cucrema OpraHMYECKOro Mupa Kak OTpakeHHe dBOMOIUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OBOIOLMA YeT0BEKA. AHTPOIOJIOTHS KaKk Hayka. Pa3BuTue npeacTaBieHuil o
MPOUCXOKIECHUHN YesoBeKa. MeTroabsl Hu3ydeHus aHTponoreHesa. (CxoncrtBa u
pa3JINyuus YEJIOBEKA U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBrwxymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTb M  €CTECTBEHHBI 0TOOp. OOmiecTBeHHbI o00pa3 KU3HH,
W3TOTOBJIEHUE OPYIUN TPyAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAJIMM U BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIONMUTEKH, UenoBek
yMenbld, YenoBek npsaMoxoxsaumumi, YenoBek HeaHIECPTAIbCKHUM, YeoBek
pa3ymHbIil. Haxonku HCKONaeMbIX OCTaTKOB, BPEMsl CYILIECTBOBaHHSA, 00JACTh
pacmpocTpaHeHus, 00HEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IHUA.

UYenoBeueckne packl. OCHOBHBIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHas  (dKBaTOpHalbHAs),  MOHTOJOHUIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBUSAM CYIIECTBOBaHWA. EIMHCTBO 4YemOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpersr: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. HOpu, Y.
JlapBuH.

Tabmuner 1 cxembl: «Bo3numkHoBenue ComHedHOM cHUCTEeMEBI», «Pa3Burtue
opraHuyeckoro wmupa», «PactutenpHas kieTka», <OKMBOTHas  KIETKay,
«IIpokapuornueckas kierka», «COBpeMEHHas CHUCTEMa OPTaHUYECKOIO0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI 4YeIOBEKa U YeTOBEKOOOpa3HBIX
0o0e3bsiH», «OCHOBHBIE MeCTa MaJEOHTOJOIMYECKUX  HAXOJIOK  IPEIKOB
COBPEMEHHOI0 4YeNOBEKay», «llpeBHeummue moan», «peBHue moan», «llepBbie
COBPEMEHHBIE IO, «HenoBedecKue pacs».

O6opynoBanue:  mynsiku  «lIpoucxoxkaeHue — denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTajblld, KPOMAaHbOHLA), CIENKH WU
U300paKeHUsT KaMEHHBIX OpYAMH MEpPBOOBITHOTO YelIOBEeKa (KaMHHU-YOIIIEPHI,



pyOuna, ckpeOma), TeOXpOHOJIOTHYECKas Talnuia, KoJuiekius «Dopmbl
COXPaHHOCTH UCKOIIAEMBbIX JKUBOTHBIX M PACTEHUI.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

[Ipaktuueckast padbora Ne 1. «M3ydyeHue nckomaeMbIX OCTATKOB PAcTEHUU U
YKUBOTHBIX B KOJJIEKIUAX).

OKcKypeHsl «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WK KpaeBeIueCKui My3eil).

Tema 3. Opranu3Msbl U OKpYy:Kaouas cpeaa.

DKOoJIOrus Kak HayKa. 3ajaud U pa3feibl S9KOJIOTUHA. MeETOAbI SKOIOTNYECKUX
MCCIENOBAaHAN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUSI OPraHU3MOB: BOJAHAs, HA36MHO-BO3IYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (daktopel. Krnaccuduxamus sxonoruueckux (HakToOpoB:
abuoTuyeckue, OUMOTHYECKHME U aHTPOINOreHHble. JIeHCTBUE HKOJIOTHYECKUX
(aKTOpOB HA OPraHU3MBI.

Abunotndeckue (akTopbl: CBET, TEMIIEpPATypa, BIAXHOCTh. DOTONEpHOIU3M.
[Ipucnocobnenust  OpraHu3MoOB K  JIEWCTBHIO  aOMOTUYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buortnyeckue (bakTopBHI. Buner OMOTHUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMON03 U ero (opmsl. Ilapasutusm, koomnepaius,
MyTyalu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJECOHUMYECTBO). AMEHCAIH3M,
HEeUTpaiu3M. 3HaueHHEe OWOTHMYECKUX B3aMMOJEHCTBUN [JIsi CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU nomyysanuu. (OCHOBHBIE IIOKa3aTeln
MONYJISIMUU: YUCIEHHOCTb, IUIOTHOCTH, POXKIAAEMOCTb, CMEPTHOCTb, NPUPOCT,
Murpanus. J{nHaMuka YyuCI€HHOCTH MOMYJISIUU U €€ PeryJIaiusl.

JdeMoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['exkerns.

Tabmuupel u cxemsl: kapta «IIpupognsie 30HbI 3emum», «Cpeabl 0OUTaHMS
opranuszMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YHCIICHHOCTH NOMYJISIuU UHAY30puu-Ty henbkuy, «lumessie nemnmy.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabora Ne 3. «Mopdosnorundeckre 0COOEHHOCTH PaCTEHUM U3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BrnussHre cBeTa Ha POCT W Pa3BUTHE YEPECHKOB
KOJIeyCay.

[Tpaktuueckas pabota Ne 2. «Ilocy€T MIOTHOCTH MOMYJSLUNA Pa3HbIX BUOB
pacTeHU.

Tema 4. Coo01recTBa H IKOJOrH4eCKHe CHCTEMBI.



CooOmectBo opranu3mMoB — OuoneHo3. CTpykTypbl OMOLIEHO3a: BHUAOBAs,
MpOCTpaHCTBEHHasA, Tpoduueckas (mumieBasi). Bunbl-nomunantel. CBs3u B
OuolLIeHO3E.

DKoyiornyeckue cuctembl (d9kocucteMbl). IlonsitTue 00 »dKocucTeMe W
ouoreoneroze. DOyHKIMOHATBHBIE KOMIIOHEHThl 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckune (muieBbie) YPOBHU OKOCUCTEMBI. [luieBble IemMd W CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: Ouomacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKUMH, YHMCIEHHOCTH, Ouomaccel. CBOWCTBAa 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALHNS, pa3BuTHE. CyKIEcCus.

[TpupoaHble IKOCUCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMA XBOMHOIO
WU MIUPOKOJIUCTBEHHOTO Jieca.

AHTPONOTEHHBIE  DKOCUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (akrop ycTtoumBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiisl, coctaB U CTpyKTypa
ouochepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJ100aIbHOM 3KocHCTeMbl. J[MHaMHuueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmIeCTB U OMOTEOXMMHUYECKUE ITUKIIBI JIEMEHTOB (yTIepoa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHUsI B Onocdepe.
['o6anbHbIE YKOIOTUYECKUE TPOOTIEMBI.

CocyiiecTBoBaHHE PUPOABI U YeJIOBEYECTBA. CoxpaHneHnue
Oonopa3zHooOpasusi Kak OCHOBa ycToiunBoctu 6uocdepsl. OCHOBA palliOHATHHOTO
yOpaBJIEHUsS NPUPOJHBIMU pECypcaMud W HUX HUCHOoJb30BaHue. JlocTmxeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmumer u cxemsul: «llumeBple nenu», «buoIeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nutanus», «IKOJOTUYECKAs] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOWHOTO  Jjeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOTEHHBIE  BO3JCHCTBHUS Ha Ipupody», «BaxHeWmme MCTOYHUKHU
3arpsA3HEHHs] BO3[yXa U TPYHTOBBIX BOI», «llouBa — BakHEMIIass COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu nousy, «llapaukoBsiil a3¢dexT», «DakTopbl
paZMOaKTUBHOTO 3arps3HeHuss Ouocdepb», «OOmas crpykrypa Ouocheps»,



«Pacmpoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsn»,
«KpyroBopot yriepoaa B Ouocdeper», «kKpyropopot azorta B mpupoze».

OobopynoBanue: Mojenb-anmnkanus « TUIUUHbIE OHOLEHO3bl», repbapuii
«PacturenbHble cooliiecTBa», Kojuiekuuu «buoienos», « Bpenurenn BaxHEUIINX
CEJIbCKOXO3SIMICTBEHHBIX ~ KYJIbTYp», TrepOapuu M KOJUIEKUMH pacTeHUH W
JKMBOTHBIX, ITPUHAJICKAIIME K Pa3HBIM JKOJIOTMYECKUM IpyIIamM OJHOTO BHAA,
Kpacnas xuura Poccuiickoit ®enepannu, u300paxeHUs OXPAHSIEMBIX BHJIOB
pacTeHuM U )KUBOTHBIX.

IINTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOI'PAMMBI 110
bNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pe3ysbTaram
OCBOCHUSI  OOy4YalolMMHUCS TporpaMM CpeaHero oOmero  0o0pa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JIMYHOCTHBIX pEe3yJIbTaTOB OCBOCHHS mpeaMera «buosiorus»
BBIJICJICHBI CIIEAYIONINE COCTABIISIOIIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, HaJWYue MOTHUBAIlMM K  OOyYECHHIO  OHOJIOTHH,
I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHX YOEKIECHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAJAUIUN Pa3BUTHUS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH I[IEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMH, TMPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO OOpa30BaHMs, HAJIUYME DKOJOTMYECKOTO IPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInuHOCTHBIE pe3yibTaThl OCBOCHUS Mpeamera «buonorus» AOCTUTalOTCA B
€MHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIlecCaM CaMOITO3HAHHUS, CAMOBOCIUTAHHS U
CaMOpa3BUTHUSA, PpA3BUTUA BHYTPECHHEH TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPyJa U CTApPIIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHS K KYyJbTYPHOMY HACIEIUI0 U
TPAAUIIASAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepaunu, Opupoae U
OKPY’KaroIlEer Cpeie.

JIuyHOCTHBIE pE3yibTaThl OCBOEHHUS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJICTBOBATHCS



chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0O0IeCTBa, pPaCUIMPEHHE >KHU3HEHHOTO
OMbITA W OMbITA ACATEILHOCTU B MPOIIECCE peaiu3allii OCHOBHBIX HAINpaBJICHUIN
BOCIIUTATEJILHOM JIESITEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUN 00YUaAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YyBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TPU CO3JIaHUU
y4e€OHBIX MPOEKTOB, PEIICHUH y4eOHBIX W MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE yYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMHU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, MO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/1ad, YBaXKUTEIHLHOTO
OTHOIICHUS K MHEHHUIO OMNMOHEHTOB TMpU OOCYKICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JESITEIIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOMN WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXEHUS K CBOEMY HApOay, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
Ponunoil, ropmoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJBTYDY,
MPOIIJIOE ¥ HACTOSLIEE MHOIMOHAIMOHAIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACJIECAUIO U MaMSTHUKAM MPUPO/IBI,
JTOCTHXKEHUAM Poccuu B Hayke, UICKYCCTBE, CIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHHUE W
pa3BUTHE OWOJIOTMHM, TOHUMAHHMS 3HA4YCHUS OWOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIBI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00I1eCTBa;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTeyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHME IyXOBHBIX [IEHHOCTEW POCCUICKOTO HapO/a;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBE/ICHHUS;



CIIOCOOHOCTh OIIEHMBAaTh CHUTYAlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAaHHOTO MPUHATUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu Haponos Poccun;

4) 3cTeTH4eCKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIIOYasl ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYJAa, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAHKE YMOIIMOHAIBLHOTO BO3/ICUCTBUS JKMBOM MPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢u3uyeckoro BocnuTaHus, GOPMHPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOTO 0JIAaronoJayuYns:

NMOHMMAaHWE W pealu3alus 3J0pOBOro M 0Oe3omacHoro oOpasa >KU3HU
(3mopoBoe  TUTaHWE, COOJIOJICHHE TUTMEHWYECKUX TPaBUJI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXa, pEryspHas Quanyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3HUYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MOHMMAHUE IEHHOCTU TPaBUJ HWHJIUBUIAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOT0 MOBE/ICHUS B CUTYAIUSAX, YTPOKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHME TMOCIECACTBUN M HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTEPCTBA, TPYA0TIO0UE;

FOTOBHOCTb K AKTUBHOW JAESATEIIBHOCTH TEXHOJOTMYECKOM W COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBAThH, TIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHATh TaKyIO J€STEIbHOCTD;

MHTEpEC K paziMuHbIM cepam nmpodeccuoHaTbHON JeSATeTbHOCTH, YMEHUE
COBEpIaTh OCO3HAHHBIK BBHIOOp Oyaymiel mnpodeccun ©  Pealrn30BBHIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUHU BCEH KU3HU;

7) 3K0JIOrn4e€CKOro BOCIMTAHMS

HKOJIOTHYECKH IIEJI€CO00pa3HOE OTHONICHHE K NPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIE, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIIICHUE YPOBHS DKOJOTUYECKOM KYJIbTYphl: MPHOOPETCHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKHM WX BO3MOXHBIX TMOCIEACTBUM ISt
OKPYXKarOUIEN CPEJIbL;



OCO3HAHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MPOoOIeM U MyTed HX
pelIeHus;

CIIOCOOHOCTh HUCIOJIb30BaTh IMpUOOpeTaeMble MPU H3YYECHUU OHOJIOTHH
3HaHWST W YMEHHS TpPU pPEIICHUH TPoOJeM, CBS3aHHBIX C PaIMOHAIBHBIM
MPUPOJIONIONIB30BaHNEM  (COOJIOJICHHE  TMpaBWJI  TOBEJAEHUS B IPUPOJIE,
HANpaBJICHHBIX HAa COXpPAaHEHHE pPAaBHOBECHS B OSKOCHUCTEMaX, OXpPaHy BHUOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOE HENpUsITHE JEHCTBUN, TMPUHOCALIUX Bpel  OKpYKaromIeH
IPUPOTHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIArONMPHUATHBIE IKOIOTUYECKUE
TIOCJICJICTBUS MPEANPUHAIMACMBIX ACHCTBUHN U TIPEIOTBPAIIATD UX;

HAJIMYUE PA3BUTOTO IKOJIOTHYECKOTO MBIITUICHHUS], YKOJIOTUIECKON KYJIbTYPHI,
OIIbITA NEeSTENHbHOCTH HKOJIOTUIECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATHCS UMM B TO3HABATENIbHON, KOMMYHMKATUBHON M COIMAIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUIECKON EATEIHHOCTH SKOIOTHIECKON
HaNpaBIECHHOCTH;

8) HeHHOCTH HAYYHOTI'O MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MUDPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M UYWTATENbCKOW KYyIbTYyphl KaK CpelCTBa
B3aMMOJICHCTBHS MEX]TY JIFOJAbMH U TIO3HAHUS MUPA;

NOHUMAaHUE crneuu@uKku OHOJOTUM KaK HayKd, OCO3HaHUA €€ poJiu B
(dbopMUPOBaHNN PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3MaHUU IIETOCTHOTO
NPECTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE MPHUPOJBI, YeJOBEeKa U
o0miecTBa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHuH MpoliIeM
COXpPaHEHUsI IPUPOITHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHUU JJII COBPEMEHHOW IMBUIIM3AIINH:
oOecrieueHrsT HOBOTO YpPOBHSI Pa3BUTHS MEIWIIMHBI, CO3JaHUE TEPCIICKTHBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  pElIaTh  pPECypcHble  MPOOJIEMBbl  Pa3BUTHS
YEJI0BEUECTBA, MOMCKA MyTEeH BBIXO/A M3 TI00aTBHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexojia K  yCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAILHOMY
UCTIONB30BAaHUIO TPHPOIHBIX PECYypcoB U (HOPMHUPOBAHHWIO HOBBIX CTaHIApTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJYYEHHH OWOJIOTMYECKUX 3HAHUM B MEIsIX
MOBBIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydaroImmxcs, GopMHUPYEMO
IpH M3YYCHUH OMOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB MO3HAHUS, UCIOIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJydaeMble 3HAHUS I aHalu3a |



OOBSICHEHHU SIBJICHUI OKPYXAIOLIEro MUpPA U MPOUCXOAAIIMX B HEM HM3MEHEHM,
yMEHHE JeflaTh OOOCHOBAHHBIC 3aKJIIOUYEHHS HAa OCHOBE Hay4HbIX (AKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIBIO ITOYYEHHUs] JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIS
pelieHus IpoOJieM B peajbHbIX KU3HEHHBIX CUTYALIHSIX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, T'OTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO U UCCIIENOBATENBCKYIO NESITEIbHOCTD HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHMIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAaHUM MO OHUOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU ITOTPEOHOCTAMHU.

METANIPEIMETHBIE PE3YJIbTATbI

MertanpeameTHble pe3yJbTaTbl OCBOCHMsI yueOHOro npeamera «buomorusp»)
BKJIFOYAIOT: 3HAuYMMble s (OpMHpPOBAHUS MHUPOBO33PEHUS O00YyYaromIMXCs
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIEHayYHbIE MOHSATHUS, OTpa)KaroLue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB IMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIus, SBJICHHE, IIPOLECC,
cUCTeMa, Hay4yHbId (DaKT, MPUHILMI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJIOBAaHME,  HAOJIIOJIEHUWEe, U3MEpPEeHHEe,  OKCIEPUMEHT U JIpYTuXx),
yHUBEpCaJlbHble Yy4yeOHble JlecTBUS (TIO3HABaTEJIbHbIE, KOMMYHHUKATHBHBIE,

pEryJIsITUBHBIE), oOecreunBarome (dbopmHpoBaHue (yHKUIHMOHATBHOM
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMM OOydYaloluXcs, CIOCOOHOCTD
o0yuaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIMCHUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMS W  yHUBEpCalbHble ydeOHble JIEWCTBHUS B
ITO3HABATEJIbHOM U COLMAJIbHOM ITPAKTHKE.

MeTanpenMeTHbIE pPE3yJIbTaThl OCBOCHHSI MPOrPAMMbl CPEIHEro OOIIEro
o0pa30BaHus JOJIKHBI OTPAXKaTh:

OBaanenue YHHBepPCAJIbHBIMHU y4eOHBIMU MO3HABATEeIbHBIMH
NEeUCTBUSAMM:

1) 6a30BbI€e JJOTHYECKHE T CTBUS:

CaMOCTOSITENIFHO  (OPMYNIHUPOBaTh M aKTyalM3UpOBaTh  MpoOieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPU OCBOCHHWHM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIUICHHS
(aHanu3a, cMHTE3a, CpaBHEHUS, KiIacCU(pUKAIMKU, 0000IEHNs), PACKPHIBATH CMBICI
OMOJIOTUYECKUX MOHATUN (BBIAETATh UX XapaKTepHbIE NMPU3HAKU, YCTAHABIIUBATh
CBSI3M C IPYTUMH MOHATUSIMH);

ONpENENATh LEIU JEATEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;



UCTIOJIb30BaTh OMONIOTHYECKHE OHATUS Ui 00bACHEHUSI (PAaKTOB U SIBICHUN
YKUBOU ITPUPOLBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHaJIOTWH), BBISBISATH 3aKOHOMEPHOCTH W TMPOTHBOPEYUS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHUS,

NPUMEHSTD CXEMHO-MO/ICJIbHBIC cpeacTBa A TMPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMYECKUX OOBEKTax, a
TaKK€  MPOTUBOPEUMH  Pa3HOrO0  pojAa,  BBISIBJICHHBIX B Pa3IMYHBIX
WHGOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS NPOOJEMBbI C YYETOM aHajdu3a MMEIOLIUXCS
MaTepualbHBIX U HEMaTepualbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JESITEIbHOCTH;

KOOPAMHHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  peajbHOTO,
BUPTYaJIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS,

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELUICHUH KU3HEHHBIX IPOOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE ICHCTBHUS:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIIE0BATEIbCKON U MPOESKTHOM AESITEIIbHOCTH,
HaBbIKAMM  pa3pelieHusi MpoOyieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IOMCKY METO/IOB PELICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJOB MO3HAHUS;

UCIIOJIb30BaTh pa3UYHbIe BUBI JIESITEIBHOCTH [0 IMOJYYEHUIO HOBOTO
3HAHWS, €r0 HWHTEpPIpEeTalnH, MPeoOpa30OBaHUI0 W TPUMEHEHUI0 B YYEOHBIX
CUTYyaIUsX, B TOM YHUCIIE IPU CO3TAHUH YIEOHBIX M COITHAIbHBIX TPOEKTOB;

(dbopMupOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHEH,
KIIIOYEBBIMU MOHITHSIMH U METOJIaMU;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3aJayll B 0Opa30BaTEILHOM
NeSITEIbHOCTH Y )KU3HEHHBIX CUTYAIIHSIX;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBATh 3ajady,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HaXOAWTbh apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJE PpEIICHUS 33Ja4d  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIECHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHbBII TOUCK MEpEeHOca CPEeACTB M CHOCOOOB
JENCTBUA B MPOGECCUOHANBHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEACSITEIbHOCTH;



YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTell;

BBIJIBUTaTh HOBBIE MJIEH, MpeJiaraTb OpUTrHHAJIbHbBIE MOAXOMbI U PEIIeHus,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYyCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOUHHUKAX MH(pOpMAIUK (TEKCTEe Yy4eOHOTOo
nocoOusi, HAYYHO-TIOMYJISIPHOM JIUTEpaTtype, OHOJOTUYECKUX CIOBApsSX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JdaHHBIX, B VHTepHeTe), aHANU3UPOBATh
UHGOPMAIIUIO PAa3IMYHBIX BUJIOB U (HOPM MPEICTABICHUS, KPUTUUECKU OLICHUBATh
e€ TOCTOBEPHOCTH M HETIPOTUBOPEUNBOCTD;

dbopMynIupoBaTh 3aMpoOChl U MPUMEHATH PA3IWYHBIE METOABI MPU TOUCKE U
otOope Omosornueckor MHGOPMAIKU, HEOOXOAMMOM ISl BBHITOTHEHUS YISOHBIX
3ajay;

npUOOpETaTh OMNBIT HMCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KyJIbTypy aKTUBHOTO MCIOJIB30BaHMUS PA3IMIHbIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMYy  IpeACTaBICHUS
ounosorndyeckor nHGopmaruu (CXemsbl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Jpyroe);

UCTIONB30BaTh HAY4YHBIM s3BIK B KadecTBE CpEACTBa MpU paboTe ¢
OMOJOrnyeckol HHPOpMaluuend: NPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTEeMaTU4YECKUe 3HAKW W CUMBOJBI, (HOPMYJbI, ab0OpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CHMBOJHUYECKHE  CpEJCTBA
HaTJISAHOCTH;

BJIQJeTh  HABBIKAMU  PACIO3HABaHWA W 3alUTBl  HH(pOpManuu,
uHGOPMAIMOHHON 06€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) o6menmne:

OCYIIECTBISITh KOMMYHHKAIIUU BO BCeX cepax KU3HU, aKTUBHO y9aCTBOBATh
B JWajore WM JUCKYCCHU MO CYIIECTBY OOCYKIaeMoi TeMbl (yMEHHE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCUTEIBHO BBIMOJIHEHUS MpeasiaraeMoi
3aJlauM, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCThH MO3MIUN JAPYTUX YYaCTHUKOB
JMasora Wil JUCKYyCCUN);

pacro3HaBaTh HEBEpOANbHBIE CpPEJICTBA OOIICHHS, TOHWMATh 3HAYCHHE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HWKHOBEHHUS KOH(MIMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BJAJIETh Pa3IMYHBIMU CHOCOOAMU OOILEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJICH, IPOSIBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme hopMyIupOBaTh CBOU BO3PAKEHUS;



Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHHUS C HCMOJIb30BAHUEM
A3bIKOBBIX CPEJICTB.

2) coBMecCTHasl IesiTeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYATHHOM
paboThI MpU PEIICHUU OUMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aUMOJICHCTBUS MIPU PEIICHUN YIeOHOH 3a1a4M;

BBIOMPATh TEMATHKy M METOJbI COBMECTHBIX NEUCTBHA C Y4ETOM OOIUX
WHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YJjieHA KOJUICKTHBA;

NPUHUMATh I COBMECTHOM  JEATENbHOCTHU, OpPraHU30BHIBATH W
KOOPJIWHUPOBATh JACHUCTBUA MO €€ MOCTHKEHHIO: COCTAaBIISITh IUIAH JEUCTBUM,
pacrpenensiT pojid ¢ YY€TOM MHEHMM YYaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOETr0 BKJAJla W KaXKIOTO y4YaCTHUKA KOMAaHIbl B
OOIIUI pe3yIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE IIPOEKTHI, OIEHUBATh UAEU C TMO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYHIIECTBJISTh TMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3IMYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU JAeHCTBUSIMH:

1) camoopranu3zanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS TPOOJIEM U UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBHIOMpaTh Ha OCHOBE OHWOJIOTMYECKMX 3HAHUN I1ICJICBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JCHCTBUSIX W MOCTYIKAaX MO OTHOLIEHUIO K >KUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBbIO0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATENIbHYIO NIE€SITEIbHOCTh, BBISIBISTH
npoOIeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO  COCTaBJISITh IUIAH PEIICHUST MpoOJeMbl € Yy4€TOM
HMMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTCHUH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacuupsTh paMK{ y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUM;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIUPOKOW JPYIAUIUU B
pa3HBIX 00JIACTSX 3HAHWUM, IMOCTOSHHO IMOBBIIIATH CBOM OOpa30BaTENIbHBIM U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:



JaBaTh OLICHKY HOBBIM CHUTYalHsM, BHOCUTb KOPPEKTHBBI B JIESITENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIAJ€Th  HABBIKAMM  IIO3HABATENbHON  pedJeKCHUd  KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HMX pe3yJbTaTOB U
OCHOBAaHMM, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU NIl OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELICHNS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO IPUHUMATh DPELICHUS IO HUX
CHUKEHHUIO;

IPUHAMATh MOTHBBI M apryMEHTBl APYTMX NPU AaHAIU3€ PE3YyJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE Ce0ST M IPYTrUX:

IPUHUMATH ceOsl, MOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMeHTbl APYTMX NIPU aHaIU3€ pEe3yJIbTaToOB
NEATEIIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJ0BEKA.

NNPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarhl ocBoeHHs mnporpammbl COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crieniuuieckue ajis yueoHoro npeamera «buomorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUI 110 OCBOCHMIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOT'O 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3jIMYHBIX y4EeOHBIX CHUTyallUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CHUTyallUsX, CBSA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl IPEACTABIIECHBI MO rOJIaM 00yUYEHUS.

[IpenmeTHbIE pe3ysbTaThl OCBOECHUs ydeOHoro npeamera «buonorus» ¢ 10
Klacce NOJKHBI OTPAXKATh:

c(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJOTUHU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpAa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YUYEHBIX-OMOJIIOTOB B pa3BUTHE OWMONOTHH, (PYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS )KU3HEHHBIX 3a/a4;

YMEHUE PACKpBIBATh COJIEpKAaHUE OWOJIOTMYECKUX TEPMHUHOB M TOHSATHH:
KW3Hb, KIJIETKa, OpraHu3M, Meraboiau3M (oOMEH BeIIeCTB M IIpeBpallieHue
HHEPrum), TOMEOCTa3 (CaMOperyssiius), YpOBHEBass OpraHu3alusl KUBbIX CHUCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOIYKINS), HACIEICTBEHHOCTh, N3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopun (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, LEHTpajibHasg JOrMa MOJIEKYJSIpHOH Ouosoruu), 3akoHbl (I



Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 meHTpax MHOTOOOpas3usi u
MPOUCXOKIEHUS KyJIbTypHbIX pacteHuil H. M. BaBuioBa), onpeaensTh rpaHUllbl
UX MPUMEHUMOCTH K KMBBIM CUCTEMaM;

yYMEHUE BJIAJIETh METOJJAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMMCAHME YKUBBIX CHUCTEM, NPOLECCOB M SIBICHHM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY WCCIEAyeMbIMA BEIMYMHAMHU, OOBSCHEHHUE TMONTYYECHHBIX
pe3yiabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOpU U 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK IMPOKAPUOT U
JYKApuOT, OJHOKJIETOYHBIX KM MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEILECTB W MPEBpAlLICHUs] SHEPTUU B KIiIeTKe, (POTOCHMHTE3A,
IUTACTUYECKOTO W DHEPreTMYeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAMBUIYAILHOTO pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSATH TMOJYyYCHHbIE 3HAHUS JUISI OOBSICHEHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HU C 1eJbl0 o0ecredeHus: 0e30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPYXaIOIUX JI0eH, COOII0IEHNs HOPM IPAMOTHOTI'O MOBE/ICHUS B OKPY>KAIOIIeH
OPUPOAHON cpele, MOHMMaHWE HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTUKEHUMN
COBPEMEHHOM ouonoruu U OMOTEXHOJNIOTH  JJIT  PAIMOHAIHLHOTO
IPUPOOTIOIH30BAHNUS,

yMEHUE pelaTh JJIEMEHTApHble T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBaHUE, CLEIUIEHHOE HACIeJOBAaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHKS IS TPEICKa3aHWs HACIICOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OpATOPHBIE M TPAKTUYECKHUE padOThl, COOMIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKHM OLEHUBATh M HHTEPIPETHPOBATH HUH(MOPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMS, BKIIOYAIOIIYI0 IICEBJOHAYYHBbIE 3HAHMS U3
Pa3IUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAIINH, HAYYHO-TIOMYJISIPHBIC
MaTepHualibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCJIEJIOBAHMM B OMOJIOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHHUE CO3[1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
00001ass 6MOIOTHUECKYI0 HH(POPMAIIUIO W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCIOJI30BATh MOHITUITHBIN armapaT OHOJIOTHH.

[IpenmeTHbIe pe3ysibTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:



c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIH OMOJOTHUH B CUCTEME HAYYHOTO
3HAHUSl ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KapTUHBI MHpAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeKHbIX Yy4YEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl peLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBhIBaTh COJAEp)KaHHWE OWOJIOTMYECKUX TEPMHUHOB WM TOHATHUM:
BUJI, TOMYJIALNSA, TeHO(OH, IBOIIONUS, ABIKYIINE CUIIBI ((DaKTOPBI) HBOJIOLINH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BUI000pa30oBaHUE, IKOJIOTHYECKHE (PaKTOPHI,
HKOCUCTEMA, TMPOAYLUEHTbI, KOHCYMEHTBI, PEAYyLEHThl, UEeNu MUTaHus,
AKOJIOTUYECKas MUpaMuaa, OUoreoreHos3, ouocdepa;

yMEHHE WH3jaraTh OHOJOTMYECKHe TEeOopuH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxonactea K. M. bospa, uepenoBanus riaBHBIX HallpaBiICHUN U
nyteit spomoruu A. H. CesepuioBa, yuenust o ouocepe B. M. Bepnaackoro),
OINPEAEINSATh TPAHULBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOT'O IMO3HAHUS B OMOJIOTUU: HAOIOIEHUE U
ONMCAHHUE YKUBBIX CHUCTEM, NPOLIECCOB M SIBICHHM, OpraHu3aius U IMPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABW)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEAyEeMbIMH BEJIIMYMHAMHU, OOBSCHEHHE IMOIYUYEHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOpPUA U 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJIbI HA OCHOBAHUU IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKK CTPOCHUS OHOJOTUYECKUX
OOBEKTOB: BUJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOreOlIeHO30B U HKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO0Opa30BaHUS, MPUCHIOCOOICHHOCTH
OpPraHMU3MOB, JEHCTBUS SKOJOTMUECKUX (AKTOPOB Ha OpraHU3MbI, MEpeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAax, AHTPONOTEHHBIX HW3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB U OHOr€OXUMHUYECKUX
LIMKJIOB B Ouocdepe;

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHMS ISl OOBACHEHUS OHMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUU, JJISl NIPUHATUS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1IeJbl0 o0ecredeHus: 0e30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKpYXaIOIUX JII0fei, COOII0IEHNsI HOPM IPAMOTHOI'O MOBEICHUS B OKpY Karollei
OPUPOAHON cpee, MOHUMaHUWE HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTUKEHUN
COBPEMEHHOW OMOJIOTHH ISl PALIMOHATIBHOTO IPUPOI0IIOIb30BAHUS;

YMEHHE pelaTh 3JIEMEHTapHble OMOJIOTUYECKUE 3a/layl, COCTABISATh CXEMbI
NepeHoca BEIIEeCTB U SHEPTUU B SKOCUCTEMAX (1IN MUTaHUS);

YMEHUE BBINOIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUE paldOThl, COOMIOAATH
npaBuiIa mpy padboTe ¢ yaeOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;



YMEHUE KPHUTHYECKH OICHWBATh M WHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAIINU, HAYYHO-TIOMYJISPHBIE
Marepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (()OPMHPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO TTO3HUIINIO;

YMEHUE CO3/1aBaTh COOCTBCHHBIC IMHCHMEHHBIC W YCTHBIE COOOIIEHUS,
00001ass 6MOIOTHYECKYI0 MH(POPMAIIUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIOJIb30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATUYECKOE IINTAHUPOBAHHME 10 a KJIACC

Ne i/

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

buonorus xak HayKka

JKuBnIle cuCTeMBI 1 UX opraHu3anusa

XHUMHUYECKUI COCTAB U CTPOEHUE KIIETKH

>KI/I3He)]e$[TeJ'IBHOCTI) KIJIIETKHN

Pa3zMHOXEeHNE M MHIUBUAY ATBHOE PA3BUTHE
OpraHUu3MOB

HacnencTBeHHOCTh M U3MEHUHBOCTD
OpTraHHu3MOB

Cenexuusi opranu3MoB. OCHOBBI
OMOTEXHOJIOTUHU

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

Koan4yecTBo 4acoB

Bcero
padoThI

11

18

67 0

KoHnTpoibHbIe

IIpakTHYecKue
padoTbI

0.5

1.5

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [{JOK
https://m.edsoo.ru/7f41c292

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
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
https://m.edsoo.ru/7f41c292

TEMATHUYECKOE IINTAHUPOBAHMUE 10 6 KJIACC

Ne i/

HaumeHnoBaHue pa3nesoB u TeM
NPOrpamMmbl

buoinorus kak Hayka

JKuBnIle cucTeMBI 1 UX opraHu3anusa

XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH

X{HSHCHGHTGHBHOCTB KIICTKHN

PazMHOXeHME U MHIUBUILY ATBHOE PA3BUTHE
OpraHu3MOB

HacneacTBeHHOCTH M N3MEHUYMBOCTD
OpraHu3MOB

Cenekuus opranu3mMoB. OCHOBBI
OHMOTEXHOJIOTHHA

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB II0O ITIPOTPAMME

KoaudecTBO 9acoB

Bcero

34

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThI

0.5

1.5

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypcsl

bubnunoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [JOK
https://m.edsoo.ru/7f41c292

bub6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bub6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [{OK
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
https://m.edsoo.ru/7f41c292

TemaTnueckoe niuanuposanue 11 KJIACC

HanmeHoBaHue pa3/ie/ioB U TeM
NporpamMMel

Ne i/

OBOIIIOIMOHHAS ouoorus

Bo3HukHOBEHME M pa3BUTHE )KU3HU Ha
3emie

OpranusMsbl 1 OKpy Karomias cpeaa

COO6IH€CTBa H SKOJIOTHYCCKHNE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

32/33

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

0.5

2.5

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [{OK
https://m.edsoo.ru/7f41cc74

bubnuoreka [JOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
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
https://m.edsoo.ru/7f41cc74

ITIOYPOYHOE IINTAHUPOBAHMUE

10 a KJIACC
Ne
Tema ypoka
n/n
1 Kpatkas uctopus pa3Butusi OMoI0run
2 MeTtoabl OMOJIOTHH.
3 CymrHoCTh KU3HHU, CBOMCTBO KUBOTO
4 YpoBHU OpraHu3alyy )KUBOW MaTepun
5 Ucropus nzyuenus kinetku. Kierounas
Teopus
6 XHUMUYECKUN COCTAB KJIETKH.
Heoprannueckue Bemniecta
7 Oprannueckue BEeUIeCTBa. Y TJIEBOIbI.
JInmmmaer
8 Oprannueckue BeniecTBa. benku
Jlaboparopuas pabota Nel.
9 «Pacmieruienre nepekucu Boaopoia
pu ioMonu GepMEeHTOB
10 Oprannueckue BEIIECTB.

HYKJ'IGI/IHOBI)IG KHCJIOTHI

Koan4yecTBo 4acoB

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTHYeckue
padoThl

0.5

0.5

JlaTa
U3YYeHUS

4.09

5.09

11.09

12.09

18.09

19.09

25.09

26.09

2.10

3.10

DJIeKTpOHHbBIE N (POBLIE
o0pa3oBaTe/ibHbIE

pecypchl

bu6nuoreka [JOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bu6mmoreka [IOK
https://m.eds00.ru/863e6122
bu6mmorexa [IOK
https://m.edso00.ru/863e6564
bu6nuoreka [JOK
https://m.edso00.ru/863e674e
bu6nmmoreka [IOK
https://m.eds00.ru/863e6b72
bu6mmorexa [IOK
https://m.edso00.ru/863e6b72
bu6nuoreka [JOK
https://m.eds00.ru/863e6870
bubmuoreka [JOK
https://m.edso0.ru/863e6d5c

bu6mmoreka [IOK
https://m.eds00.ru/863e6e88

bu6mmorexa [IOK
https://m.eds00.ru/863e766¢



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
https://m.edsoo.ru/863e766c

11

12

13

14

15

16

17

18

19

20

21

22

23

Pemenne MonexkysipHbIX 3a1a4
AT® u npyrue opraHu4ecKue

BCIICCTBA

O6o0mmaronuii ypok 1mo Teme:
XUMHUYECKHI COCTaB KIETKU

3auer 1o TeMe: XMMHUYECKUHA COCTaB
KJIETKH

Knerounas memOpana. Snpo

OpraHOI/I,Z[BI OUTOIIIIa3MBI

OpFaHOI/II[bI OUTOIIIIa3MBbI

CrpoeHue npoKapuOTUYECKON KIETKH

CpaBHEHME KIIETOK: paCTEHHM.
XuBOoTHBIX, TpHOOB

Oo6o06maromuii ypok mo teme: Kierka

3auet o teme: Kietka

Hexnerounas ¢popma )KU3HU. BUPYChI

Pa3nooOpa3zue KMBBIX OPraHu3MOB

0.5

0.5

0.5

9.10

10.10

16.10

17.10

23.10

24.10

6.11

7.11

13.11

14.11

20.11

21.11

27.11

bubmuoreka [JOK
https://m.eds00.ru/863e6ff0
https://m.edso00.ru/863e716¢
bu6nuoreka [JOK
https://m.eds00.ru/863e766c¢
bu6mmorexa [IOK
https://m.edso00.ru/863e7c¢98
bu6mmoreka [IOK
https://m.edso00.ru/863e7aae
bu6nuoreka [JOK
https://m.edso00.ru/863e7dc4
bu6mmorexa [IOK
https://m.edso00.ru/863e796e
bu6mmorexa [IOK
https://m.edso00.ru/863e796e
bubmuoreka [JOK
https://m.edso00.ru/863e7540
bu6mmorexa [IOK
https://m.edso00.ru/863e81b6
https://m.edso00.ru/863e831e
bu6mmorexa [IOK
https://m.edsoo.ru/863e7f4a
bubmuoreka [JOK
https://m.edso00.ru/863e81b6
bubmuoreka [JOK
https://m.eds00.ru/863e8436
bu6mmorexa [IOK
https://m.edso00.ru/863e86f2



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
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

24

25

26

27

28

29

30

31

32

33

34

35

36

Metabonu3m. DHepreTHuecKuii 0OMeH

[Tnactuueckuii 0Omen.@orocunres

[Timactrnyeckuii 0OMeH. XeMOCHUHTES
Buocuures Oenka.

I'eneTnuecknii Kox

buocunTtes 6enka. Tpancusaus.

Pemenue MOJICKYJISIPHBIX 3a1a4

O60061maromuil ypok o Teme:
X(HSHC)IG?ITCJ’II)HOCTL KIJIETKH

3auer mo TeMe: H(PBHCI[CSITGHBHOCTL
KIICTKHU

Kn3nenHs! ITUKJI KJIIETKH

Muro3

becnonoe Pa3MHOKCHHUEC

ITomoBoe Pa3MHOKCHHC

Pa3zBuTie MONOBBIX KIETOK

0.5

0.5

0.5

28.11

4.12

5.12

11.12

12.12

18.12

19.12

25.12

26.12

15.01

16.01

22.01

23.01

bubmuoreka [JOK
https://m.edso00.ru/863e8878
bu6nmmoreka [IOK
https://m.edso00.ru/863e89a4
bu6mmorexa [IOK
https://m.edso00.ru/863e8c60

bu6nmoreka [IOK
https://m.edso0.ru/863e8c60

bu6mmoreka [IOK
https://m.edso0o.ru/863e8efe
bu6nmmoreka [IOK
https://m.edso00.ru/863e8efe
bu6mmorexa [IOK
https://m.edso00.ru/863e8d78

bu6mmorexa [IOK
https://m.edso0.ru/863e9214
bubmuoreka [JOK
https://m.edso0.ru/863e9214
bubmuoreka [JOK
https://m.edso0.ru/863e9336
bub6mmorexa [IOK
https://m.edso0.ru/863eb348

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292



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
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/7f41c292

37

38

39

40

41

42

43

44

45

46

47

48

49

50

o1

Meiio3s

OnutogoTBOpeHuE

OHToreHes3- SMOpUOHAIBHBIN EPUOJT

OHTOTeHEe3- MOCTIMOPHOHAIIBHBIN
epHoj

O06006mmarmuil ypox 1o Teme:
«Pa3MHoxeHnue u WHIWBUAYAJIbHOC
pa3BUTHE OPraHU3MOB.»

3auer no Teme: «Pa3MHOXKEHUE U
WHJUBUTyAIbHOE Pa3BUTHE
OpraHU3MOB.»

I/ICTOpI/I}I Pa3sBUTHA TCHCTUKHU

MonoruOpuaHoe CKpenuBaHmue
Pemenne reneTnueckux 3aaad
JlurunOpuaHOE CKpeInBaHue

Pemenne reHeTHYeCKHX 3aaa4

AHanu3upyoliee CKpelBaHme.
Henosnnoe nomuanpoBanue

Pemenue reHeTuuecKux 3aaad.

Omnpenenenue nona. Hacnenosanue,
CIICTITICHHOE C TIOJIOM.

Pemenue reneTnyeckux 3aad.

29.01

30.01

5.02

6.02

12.02

13.02

19.02

20.02

26.02

27.02

5.03

6.03

12.03

13.03

19.03

bubmuoreka [JOK
https://m.edsoo.ru/863e796e
bu6nmmoreka [IOK
https://m.edso0.ru/7f41c292
bu6nuoreka [JOK
https://m.edso00.ru/863e796e

bu6mmorexa [IOK
https://m.edsoo.ru/863eb348

bu6nmmoreka [JOK
https://m.edso0.ru/863e796¢e

bu6mmorexa [IOK
https://m.edsoo.ru/863eb348

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bubmuoreka [JOK
https://m.edsoo.ru/863eb348

bu6mmorexa [IOK
https://m.eds00.ru/863e796e



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863e796e

52

53

54

55

56

57

58

59

60

61

62

63

64

BzaumopeiicTBrie TEHOB.

XpOMOCOMHasI TEOpUS
HaCJIeZICTBEHHOCTH

3MeHUYNBOCTE.

JlaGopatopnast pabora Ne2:
«ITocTpoeHue BaprualuOHHONW KPUBOU
U3MEHYUBOCTH»

Buael myTanuit

[Tpuunnbl MyTaLIH

['enetnka v 310pOBbE YEIOBEKA

O06o0mmaromuii ypok 1mo Teme
«I3MeHYnBOCTE U HACJICACTBECHHOCTH
OpraHu3Ma.»

3auer o teme «M3MEHIUBOCTD U
HACJIE/ICTBEHHOCTh OPTaHU3Ma.»»

MeTtoapl cenexuuu
Meroas! ceneKkuuy pacTeHUN
Mertoasl CeNeKINN KUBOTHBIX.

Cenexuusi MUKpOOPTraHU3MOB

20.03

26.03

27.03

9.04

10.04

16.04

17.04

23.04

24.04

30.04

7.05

8.05

14.05

bubmuoreka [JOK
https://m.edsoo.ru/863eb348

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c292

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmorexa [IOK
https://m.edsoo.ru/863eb348

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/863eb348

bu6nuoreka [JOK

https://m.eds00.ru/863e796e

bub6mmorexa [IOK
https://m.edsoo.ru/7f41c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c292

bubmuoreka [JOK
https://m.edso0.ru/863eb348



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863eb348

65 [TepcrieKTHBBI OMOTEXHOIOTHH.

OO6o0mmaromuii ypok 1mo Teme :

66
«Cenexuus)

67 PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME o1

15.05

21.05

22.05

bubmuoreka [JOK
https://m.eds00.ru/863e796e



https://m.edsoo.ru/863e796e

ITIOYPOYHOE IINTAHUPOBAHMUE

10 6 KJIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrtpoabnubie IIpakTudeckue
n/n Bcero u3ydyeHusi oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
buonorus B cucreme Hayk 1 4.09 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUS KUBOU MPHUPOIBI.
[TpakTuueckas pabora Ne 1
«Hcnonp30BaHNUe pa3TMIHBIX 1 05 11.09 bubmorera [JOK
P ' ' https://m.eds00.ru/863e6122
METOIOB IMPY U3YUYEHUHN
OMOIOTHYECKUX O0BEKTOBY
buonornueckue cucTemsl, TPOILIECCHI 1 18.09 bubmmorexa [JOK
Y UX U3yYEHHE ' https://m.eds00.ru/863e6564
XuMHUYECKUi cocTaB KiieTku. Boja u 1 25 09 bubmuotexa [JOK
MUHEPAJIbHbIE COJIH ' https://m.eds00.ru/863e674¢e
but6mmoreka [IOK
benku. CoctaB u cTpoeHue OCIKOB 1 2.10
P https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «3yuenue 1 05 9.10 bubnuoreka [IOK
KaTaJINTHYECKON aKTUBHOCTHU ' ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»
b K
VYranesonsl. JInnuast 1 16.10 n6motexa 110

https://m.edso0.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

10

11

12

13

14

15

16

17

18

Hyxneunosbie kucinotsl. AT®

HCTOpI/ISI U MCTOAbI U3YUYCHHUA
kiaeTkH. Knerounas TCOpHUA

Kinerka xak nenoctHas )KuBas
CHUCTEMA

CrtpoeHune 3yKapuOTHYECKOU KIETKH.

Jlaboparopnast pabota Ne 2
«W3ydeHune cTpoeHust KIETOK
pacTeHuid, )KUBOTHBIX, TPHOOB U
OakTepuil O] MUKPOCKOIIOM Ha
TOTOBBIX MHKpOIIpErapaTax u ux
OTIFICAHUE»

OOMEH BELIECTB WX META00IN3M
dorocuHTe3. XEMOCUHTES

DHepreTUIecKuii 0OMeH

JKu3HeHHBIN UK KIETKHU. [lenenue
KkieTku. Muto3. JlabopaTopHas
paborta Ne 3 «Habmrogenue mutos3a B
KJIETKaX KOHYMKa KOPEeIlKa JyKa Ha
TOTOBBIX MUKpPOIIpernapaTax»

buocunres Oenka. Peaknus
MaTPUYHOTO CHHTE3a

Tpancisnus — OnocuHTe3 Oenka

HekneTounsie GopMbl )KU3HH —

0.5

0.5

23.10

6.11

13.11

20.11

27.11

4.12

11.12

18.12

25.12

15.01

22.01

bub6mmorexa [JOK
https://m.edso0.ru/863e6d5c

bubmuoreka [{OK
https://m.eds00.ru/863e6e88

bubmnoreka LJOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

bu6mmoreka [JOK
https://m.edso00.ru/863e766¢

bub6mmoreka [JOK
https://m.edso0.ru/863e7c98

bub6mmorexa [JOK
https://m.edsoo.ru/863e7aae

bu6mmorexa [JOK
https://m.edsoo.ru/863e7dc4

bu6mmorexa [JOK
https://m.edso0.ru/863e796e

bub6mmorexa [JOK
https://m.edso0.ru/863e796e

bu6morexa [JOK



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

19

20

21

22

23

24

25

26

27

BHUPYCBI

®opMBbI pa3MHOKEHHUSI OPTraHU3MOB

Metio3

O0Gpa3oBaHue 1 Pa3BUTHE MOJOBBIX
keToK. OII0J0TBOPEHHE.
Jlabopartopnast pabota Ne 4
«/3yueHune CTpOeHHsI MOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»

I/IH,I[I/IBI/II[yaJ'IBHOG Pa3BUTHEC
OpraHnu3mMoB

I'eneTtnka — Hayka o
HACJIEICTBEHHOCTH U U3MEHYMBOCTH

3aKOHOMEPHOCTH Hacle10BaHUs
npu3HaKoB. MoHOrnOpuaHOE
CKpEeIBaHNE

JlurnbpuaHoe CKpemmrBaHue. 3aKoH
HE3aBHUCUMOTO HACJIEJOBAHUS
MIPU3HAKOB

CremieHHO€e HacJeJ0BaHuEe
npu3HakoB. JJabopaTtopHas pabora
Ne 5 «M3yuenue pe3ynbratoB
MOHOTUOPHUIHOTO U AUTHOPHIHOTO
CKpEILMBaHMA y IpO30(HIIbI HA
TOTOBBIX MUKpOTIpEnapaTax»»

I'enetuka nona. Hacnengosanue

0.5

0.5

29.01

5.02

12.02

19.02

26.02

5.03

12.03

19.03

26.03

https://m.edso00.ru/863e7540

bu6mmoreka [IOK
https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e

bubmnoreka LJOK
https://m.edsoo.ru/863e7f4a

bubmnoreka LJOK
https://m.edso0.ru/863e81b6

bu6mmoreka [IOK
https://m.edso0.ru/863e8436

bub6mmorexa [JOK
https://m.edso0.ru/863e8612

but6mmoreka [IOK
https://m.eds00.ru/863e8878

bu6mmoreka [IOK
https://m.edso0.ru/863e89a4

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

bubmuoreka [{OK


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

28

29

30

31

32

33

34

MMPU3HAKOB, CICIJICHHLIX C ITOJIOM

N3menunBocTs. Henacnencreennas
U3MEHYUBOCTb. JIJabopaTropHas
pabota Ne 6. M3yuenue
MOJU(UKAITMOHHON U3MEHYMBOCTH,
[IOCTPOEHNE BapUALIMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast U3MEHYMBOCTb.
JlaGopatopHnas pabota Ne 7.
«AHanu3 MyTauui y 1po30¢puiisl Ha
rOTOBBIX MUKpPOIIpenapaTax»

I'eneTnka yemoBeka

O06001IEHNE IO TEME
«HacnencTBeHHOCTD U
U3MEHYHUBOCTb OPTaHU3MOBY

CCHGKI_II/IH KaK HayKa 1 Iponecc

Metoabl U JOCTUKEHHUS CENEKIINU
PaCTEeHUH U KUBOTHBIX
buotexHosorust kKak oTpacib
MIPOU3BOJCTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34

0.5

0.5

9.04

16.04

23.04

30.04

7.05

14.05

21.05

https://m.edso0.ru/863e8c60

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78

but6mmoreka [IOK
https://m.edsoo.ru/863e9214

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

bub6mmorexa [JOK
https://m.edso0.ru/863e9336



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 KIIACC

KoanuyecTBO 4acoB

Ne Hara DJIeKTpPOHHBIe U (pPOBBIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3ydYeHHsi 00pa3oBaTe/ibHbIE pecypchl
padoTbl padoThI
OBOJIONUS U METOABI €& 1 11a 4.09 but6mmoreka [JOK
W3y4YCHUS 116 1.09 https://m.edso0o.ru/863ea20e
WcTopus pa3BuTHs 1 11a 11.09 bubmmoreka [[OK
MIPEACTABJICHUI 00 IBOJIIOIIUN 116 8.09 https://m.eds00.ru/863e9570
bub6nunoreka [JOK

11a 18.09  https://m.edsoo.ru/8 bubmuoreka
MukposBomtonus 1

116 15.09 [OK

https://m.edsoo.ru/863eb46a63e9cle
[Tomynsimust Kak 37eMeHTapHas
€AMHUIA BUJA U 3BOJIIOLNH.
Jlaboparopnast pabota Ne 1 1 05 11la 25.09 bubaunoreka [JOK
«CpaBHEHUE BHJIOB T10 ' 116 22.09  https://m.edsoo.ru/863e99c6
MOpP(OIOTHUECKOMY
KPUTEPHUIO»
BIJKYIIUE CHUIIBI

gneMZII{JiapHme daxrops) 1 11a 2.10 bubnuotexa [JOK

116 29.09  https://m.edsoo.ru/863e9das
3BOJTIOLUHU
EcrecTBennslit 0TOOp 1 €ro 1 1la 9.10 bubmuoreka [JOK
bopMbI 116 6.10 https://m.edso00.ru/863e9ed0
Pesyinbrartsl 3BOMIIOIUN:
MPUCTIOCOOTIEHHOCTh 1 05 11a 16.10  bu6nmoreka LIOK
OpPraHu3MOB U ' 116 13.10  https:/m.edsoo.ru/863e9fde

BH1000pa3oBaHUeE.


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
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

10

11

12

13

14

15

16

17

JlaGopatopnast paborta Ne 2
«Onucanue
MPUCTIOCOOJIEHHOCTH
opranusma u eé
OTHOCHUTEJIBHOTO XapaKTepa»

Hanpasnenus u nytu
MaKpO3BOJIIOLMH

HeoOpaTtumocTs 3BoOMIOINN

HcTopus xu3Hu Ha 3emiie U
METO/IbI €€ N3YUCHHUS
['ArmoTe3sbr MPOUCXOKICHUS
JKM3HHU Ha 3eMiIe

PasButHe xu3HM Ha 3emie Mo
spam U mepuojam

OCHOBHBIE 3TAIIBI DBOIIOLUN
PaCTUTENTBHOTO U KUBOTHOTO

Mmupa. [Ipaktuueckas padora Ne

1 «3yueHne uckonaembIx
OCTATKOB PACTEHHN U
KUBOTHBIX B KOJITCKITHSIX)
CoBpeMeHHas cuctema
OpPTaHUYeCcKOro MUpPa
DBoJTIOLUS YeTOoBeKa
(aHTpOTIOTEeHE3)

JIBrokyuie cuibl (pakTopsbl)
aHTpOIIOreHe3a

OcHoBHBIC CTaauu 3BOJIOIINH

0.5

11a
116

11a
116

11a
116

11a
116

11a
116

11a
116

11a
116

11a
116

11a
116

11a

23.10
20.10

6.11
10.11

13.11
17.11

20.11
24.11

27.11
1.12

4.12
8.12

11.12
15.12

18.12
22.12

25.12
29.12

15.01

bu6nunoreka [IOK
https://m.edsoo0.ru/863e9cle

but6mmoreka [{OK
https://m.edso0.ru/863eb46a

but6mmoreka [JOK
https://m.edsoo.ru/863eb46a

bub6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

bubmorexa [JOK
https://m.edsoo.ru/863eabbe

bu6nunoreka [IOK
https://m.edsoo.ru/863ea8bc

bubmuorexa [JOK
https://m.edso0.ru/863ea48e

but6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bubnuoreka [JOK
https://m.edsoo.ru/863ead44



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
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
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20
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22

23

24

25

YCI0BCKa

YenoBeueckue pachl 1
MIPUPOJIHBIE aaNTalluK
YeloBeKa

PesepBubIil ypok. O60011eHIE
1o teMe «Bo3HuKHOBEHUE U
pa3BUTHE )KU3HU HA 3eMIIe»

DKOJIOTrHs Kak HayKa

Cpenpl oOuTaHus u
sKOJIOrHYecKue (HhakTopbl

AbuoTtnueckue GpakTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopdoomnoruueckue
0COOEHHOCTH pacTeHUi u3
pa3HBIX MECT OOUTaAHHS.
Jlaboparopnast pa6ota Ne 4.
«BnusHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa»

buotnueckue paxTopsl

DKOJIOTUYECKHUE
XapaKTEPUCTUKU TOMYJISIIUH.
[TpakTuyeckas padota Ne 2
«lToxcuér mIoTHOCTH
MOMYJIALMI pa3HBIX BUIOB
pacTeHun»

Coo0miecTBa OpraHu3MoOB —
OHOLIEHO3

0.5

0.5

116

11a
116

11a
116

11a
116

11a
116

11a
116

11a
116

11a
116

11a
116

12.01

22.01
19.01

29.01
26.01

5.02
2.02

12.02
9.02

19.02
16.02

26.02
2.03

5.03
16.03

12.03
23.03

but6mmoreka [{OK
https://m.edsoo.ru/863eaea?2

bubnuoreka [JOK
https://m.edsoo0.ru/863eb46a

bu6nuoreka [IOK
https://m.edsoo.ru/863eafec

bub6mmoreka [IOK
https://m.edso00.ru/863eb10e

bub6mmoreka [IOK
https://m.edso0o.ru/863eb348

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

26

27

28

29

30

31

32

33

DKOJIOTHYECKUE CUCTEMBI
(3K0CHCTEMBI)

OCHOBHBIE TIOKa3aTeNH
HKOCUCTEMBI. DKOJIOTHYECKUE
nupamubl. CBoiicTBa
skocucreM. Cykieccus

HpI/IpOI[HLIe OKOCHUCTCMbI

AHTpOHOFeHHHe 9KOCHCTCMbI

buocdepa — rnobanbHas
9KOCHCTEMA 3eMJIU
3aKOHOMEPHOCTH
CyIecTBOBaHUs OMochepbl
YenosedecTBo B Ouochepe
3emun

Cocy1iecTBoBaHUE PUPOJIBI U
YeJI0BEYeCTBA

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

32/ 33

2.5

11a
116

11a
116

11a
116

11a
116

11a
116

11a
116

11a
116

11a

19.03
6.04

26.03
13.04

9.04
20.04

16.04
27.04

23.04
4.05

7.05
18.05

14.05
25.05

21.05

bubnuorexa [JOK
https://m.edso0.ru/863eb46a

but6mmoreka [JOK
https://m.edsoo.ru/863eb5fa

bu6mmoreka [IOK
https://m.edsoo.ru/863eb348

but6mmoreka [JOK
https://m.edso0.ru/863eb46a

but6mmoreka [JOK
https://m.edso0.ru/863ebbh5e

bub6mmoreka [IOK
https://m.edsoo.ru/863ebd16

bu6nunoreka [IOK
https://m.edso0.ru/863eb46a

but6mmoreka [JOK
https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eba1e

YYEBHO-METOINYECKOE OBECIHHEYUEHUE OBPA3OBATEJIBHOT'O NTPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA yue6nuk I[laceunuk B.B., Kamenckuii A A.,
Py61ioB A.M. buonorust (6a30BbIit

ypoBenb). 10 kiacc. - M.: [IpocBemenue, 2022

Kamenckuii A.JI., KpukcynoB E.A., [laceunnk B.B. buonorus (6a3oBbiit

ypoBenb). 10-11 kiaccer. - M.: Ipocda, 2019

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIS aBropckast nporpamma yueOHUKOB 1o ouonoruu Ilaceunuk B.B.,

Komtekiuu 251eKTpOHHBIX 00pa30BaTeIbHBIX PECYPCOB:

1. Anacracosa JL.II. OGmas 6uonorus. Aunaktudaeckue Matepuansl. — M.:
Benrana-I'pad, 1997.
2. borganosa T.JI., CononoBa E.A. buonorus. CnpaBouHUK 17151
CTapUICKIACCHUKOB U MOCTymnaomux B By3bl. — M.: ACT-nipecc, 2006.

3. bonrosa U.B. CoopHuK 3a7a4 110 00111€¥ OMOIOTHH JIs MOCTYIAIOIINX B
BY3b1. — M.: Onukc 21 Bek, 2005.
4. 3axapos B.b., MamonToB C.I"., Conunn HU. O6mias 6uonorus: Yue0. ais



10 — 11 k1. obmeo6pasoar. Yue0. 3aBenennii - M.: JIpoda, 2005.

5. CyxoBa T.C., Koznosa T.A., Connn H.. O6mas 6uonorus. 10 — 11 xi.:
Pabouas Terpans k yueOHuky / mon pea. B.b. 3axaposa. — M.: [Ipoda, 2003.
6. Kpukcynos E. A., [Taceunuk B. B. Okonorus. 10 (11) knacc: Yue6. mis
ob1ieo0pa3oBar. yueb. 3aBeicHUN. 5-¢ u3., nopad. M.: Jlpoda, 2001. — 256 ¢
7. Peitmepc H. @. KpaTkuii ciioBaps OHMOJIOrMYECKUX TePMUHOB: KH. 115
yuutens. — 2-¢ uzz. M.: [IpocBemenne, 1995. — 368 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. bubaunoreka LIOK https://m.edsoo.ru/7f413034

2. POUI https://resh.edu.ru/

3. TH®OVYPOK https://infourok.ru/ MYJIbTUYPOK https://multiurok.rl.

«EnuHoe oKHO mocTyma K 00pa3oBarebHBIM pecypcam» http://windows.edu/ru

4. «Enaunas xoyuiekius nudpoBeiX 00pa3oBaTebHBIX pecypcoB» http://school-collektion.edu/rul. (uabop

u(POBBIX pecypcoB K yueOHukam nunauu [Tonomapesoii U.H.)

5. «®enepanbHbIi IEHTP WHPOPMAIIMOHHBIX 00pa30BaTeNbHBIX pecypcony http://fcior.edu.ru, http://eor.edu.ru
6. Karanor oOpa3zoBarebHBIX pecypcoB cetu MuTepHeT ms mkossl http://katalog.iot.ru/

7. Metodkabinet.eu: nadopmarmonHo-meroandeckuii kabuuer http://www.metodkabinet.eu/

8. Karanor oOpa3oBarenbHbIX pecypcoB cetu «MHTepHe™» http://catalog.iot.ru

9. Poccwuiickuit oOpa3oBarenbHblit moprain http://www.school.edu.ru

10. IMopran «Poccuiickoe obpazoBanue http://www.edu.ru



http://windows.edu/ru
http://www.edu.ru/



