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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJIOTHH TEOPETHYECKYI0 OCHOBY IS
OTpeNIeICHUs] MOAX0J0B K (OPMUPOBAHUIO COJACPNKAHUS Yy4yeOHOTO MpeaMera
«buonorus» coctaBwiIM: KoHUentyaibHble mnonoxenus @OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTH IIeJieH, COJlepXKaHus, pe3yabTaToB oOOy4YeHUus U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX U
NPUHINNAX, XaPAKTEPU3YIOIINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHErO
obmero oOpa3oBanusi B Poccuiickoit @Denepainuu, a TakKe TIOJOXKEHUS O
crienuduke OMoI0ruu, €€ 3HaYCHUH B MO3HAHUU KUBOW TIPUPOJIBI U 00ECTICUCHUHN
CYIIECTBOBAaHUS uejoBeYecKoro oodimiecTBa. COrjlacHO Ha3BaHHBIM MOJIOKECHUSIM,
oTpe/ielIeHbl OCHOBHBIC (DYHKITMH MPOTPaMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu [aéT TPEACTABICHHE O MeNsAx, o0 oOmen
cTpaTerud OOy4eHHUs, BOCIUTAHHS M Pa3BUTHUA OOYUYaIOIIMXCS CpelCTBaAaMU
yuebHoro mnpenmera «buonorus», omnpenenser o0sA3aTeIbHOE MPEIMETHOE
COJIEp’)KaHME, €ro CTPYKTYpy, pacmpeieieHue Mo pasjieliaM U TeMaM,
PEKOMEHAYEMYIO MOCIIEIOBATEIBHOCTh U3YyUYECHUSI YUEOHOTO MaTepuaia ¢ y4éToM
MEXIIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIbLHOIO
npoIiecca, BO3pacTHBIX 0COOCHHOCTEH 00yYaromuXcs.

B mporpamme 1o OuoNOrMM TakKe YUYMUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
o0yueHuss B (OPMHpPOBAaHMH OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbLHOU
NEeATeIbHOCTH/YUeOHBIX JEeWCTBUH OOy4YarolmuXcs II0 OCBOSHHUIO COJIePKAHUS
OMOJIOTHYECKOTO 00pa30BAHMS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIi YPOBEHB) peaan3oBaH
OPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHHM OWOJOTHH, Ojarojapss 4yeMy B HEH
MPOCMATPUBAETCS HANPABIEHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmMupoBaHuEeM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, SIKOJOTMUYECKOI0 MBIIIUICHUS, IPEACTABICHUNA O 3J0POBOM
o0Opa3e XHM3HU U OEPEKHBIM OTHOLIEHWEM K OKpPY’Kalolleld MPUPOIHON cperne.
[TosToMy Hapsmy ¢ U3y4eHHEM OOIIEeONOIIOTMYECKUX TEOPU, a TAK)Ke 3HAHUU O
CTPOCHHUH JKMBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLIECCOB B MPOTrpaMMme Mo OMOJIOTHU YJIEJICHO BHUMAaHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIsI PEIICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4YHCJIe: TMPO(QUIAKTHKYA HACIEIACTBEHHBIX 3a00JIEBAHMIA YEIIOBEKA, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS HKOJIOTHYECKHU
1eaecoo0pa3HOro TOBEJICHHS B OKPYXKAIOIIEH NPHUPOTHON cpeae, aHanu3a
BIIMSIHUSL XO3SMCTBEHHON AESTEILHOCTH YEJIOBEKA HAa COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX AKOCHUCTEM. Y CUJICHUE BHUMAHUS K MPUKIAHOW HAIIPaBJIEHHOCTH
yaeOHoro mpeamera «buomorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00ecreueHus
YCJIOBUM TSI PEIICHHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOTUYECKOTO



oOpa3zoBaHusi, KOTOpasi Tpeanojaraer QopMupoBaHue Yy  OO0ydarOImUXCS
CIIOCOOHOCTH QJaNTHPOBATHCI K HW3MCHCHHUSAM JTUHAMHUYHO pPa3BHUBAIOIICTOCS
COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpemHero oO0mero oO0pa3oBaHUS 3aHWMAET BAXKHOE
mecto. OHa oOecrieunBaer (GopMUpoBaHUE y OOyYarONIUXCS TPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, pacliupsieT U 00oOmaeT 3HaHUsA O KUBOW mpHpoie, eé
OTJIMYUTENIBHBIX TPU3HAKAX — YPOBHEBOW OpraHW3allid M DBOJIOIUHU, CO3MaET
yCIIOBHSI  JJIs:  TIO3HAHWS  3aKOHOB  JKUBOW  TMPHUPOIBI,  (OPMHUPOBAHUS
(GyHKIIMOHATBHOM TPAaMOTHOCTH, HAaBBIKOB 3I0pOBOTO W Oe3omacHoro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIIUICHHS], IEGHHOCTHOTO OTHOIIIEHUS K dKUBOUW MPUPOJIE
Y YEJIOBEKY.

Bonwimoe 3HaueHNEe OMOIOTHS UMEET TaKXKe JJIS PEIICHUST BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  obmero o0pa3oBaHHs,  COLUATH3AINH
oOyyaroruxcsi. M3yyenue Guonoruu oOecreurnBaeT ycloBus AJisi (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX H  HMH(GOPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIBTYPhI, CIIOCOOCTBYET HMHTETpAIlMd OMOJOTHYECKHX 3HAHHH C
MPEICTABIICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJOXKEHHUS O TMpEeAHA3HAYCHUH Y4EeOHOTO mpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpPEACNICHUsS TOJIXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMsI, MPEJCTABIEHHOTO B MpOTrpaMMe 110
OunoJIoruy.

Ot6op coxepkanus ydeOHOro TmpeameTa «buosnorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIAEH C TMO3MIHKA KyJIbTYpOCOOOPAa3HOTO TMOAXO0/a, B COOTBETCTBUHU C
KOTOpPBIM OO0yYaroIuecs: JOJDKHBI OCBOUTH 3HAHUA W YMEHHMs, 3HAUUMBbIC IS
dbopmupoBaHus O0OIIEH KyJIbTYphl, ONPEACISIIONINE aJeKBATHOE TOBEIACHUE
YyeJIoBeKa B OKpY’Karolleld MPUPOJAHON cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTHYECKOU AesaTenbHOCTH. Ocoboe MECTO B ATON CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJICPKAHUsI, KOTOPBIE CITyKaT OCHOBOM /1Jisi (JOPMUPOBAHUS
NPEICTaBICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTMHE MHpa U
IIEHHOCTHBIX ~ OPHCHTAIMSAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHW3alluU
OHOJIOTMYECKOr0 00pa30BAHMSL.

CtpykTypupoBaHuE COJACpKaHUA Y4eOHOro MaTepualia B MporpamMme IIo
OMOJIOTUM OCYIIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIIBHBIX OCOOCHHOCTSIX KHBOM MPHUPOJIBI, O €€ YPOBHEBOW OpraHU3AIMK U
ABOJTIOIIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOTO mpeameTa «buomorusy»
BBIJICJICHBI CIICIYIONINE COAepKaTenbHble TUHUN: «bruonorus kak Hayka. MeTomapl
HAy4YHOTO TOo3HaHUs», «KieTka kak Ouosnormdeckas cuctemay, «OpraHusM Kak
ouosoruyeckas cucreman, «CucreMa M MHOTrooOpasue OpraHUYECKOro MHUpPAY,
«IBOIOIUS KUBOH TIPUPOABD, « IKOCUCTEMBI U IMPUCYIIINE UM 3aKOHOMEPHOCTI.

Ilens m3yueHuss ydeOHOTO TpeameTra «buonorus» Ha 0a30BOM ypOBHE —
OBJIAJICHUE  OOYYAIOMIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAITBHOU



OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra U MpuoOpeTeHue yMEHUu
WCIIOJIb30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JIEUCTBUU B OTHOIICHUU OOBEKTOB
KUBOU TIPUPOBI U PEIICHUS PA3TNYHBIX KU3HEHHBIX MPOOJIECM.

JlocTmwkeHnue 1ienu m3ydeHus ydeOHoro mpenmera «buomorus» Ha 6azoBoM
YpOBHE 00ecTieunBaeTCs peIIeHUEM CIIeAYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiaxX, CIykKalluX OCHOBOU
st (OPMUPOBAHUSI MPEICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKHBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3aIMM, BBIAAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

dbopMupoBaHrUe y OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyalbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOIECCE aHaln3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIOB, WJEH W TOJIXOJOB K M3YUYEHHUIO JKUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpPraHU3allNK;

CTAaHOBJICHHE Yy oOydaroumuxcsi oOuieil KyabTypbl, (YHKIIMOHAIBLHON
rPaMOTHOCTH, PA3BUTUE YMEHUUN OOBSICHITH U OLIEHUBATH SIBJICHUSI OKPYKAIOIIETO
MHUpa JKMBOW MPUPOJALI HA OCHOBAaHWUW 3HAHWW W OMbBITA, TOJYYCHHBIX TPU
W3YUYCHUH OMOJIOTHH;

dbopMupoBaHUe Yy OOydYalOIIMXCSd YMEHMM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JIESITEIHHOCTH YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TMO3HAHUS YEIIOBEKOM KUBOU
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO0 OTHOIICHHS K HEel, COOJIOIEHUS STUYECKHUX
HOPM TIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHME IIEHHOCTU OWOJOTUYECKUX 3HAHUU JUIsl TOBBIIIECHUS YPOBHS
IKOJIOTHYECKOUN KYJIBTYPBI, 1711 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCEAHEBHOM KU3HU TS
OLICHKH TOCJEICTBUI CBOEH AESATENIHHOCTH 10 OTHOILIECHHUIO K OKPY>KaIOIIeH cpelie,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHME M COONIOJEHUE Mep NPOPHUIAKTUKA
3a00JIeBaHUM.

B cucreme cpemnero oOmiero oOpaszoBaHusi «buonorus», m3zydaemas Ha
0a30BOM YpOBHE, SBIISIETCS O0S3aTENbHBIM YYE€OHBIM MPEIMETOM, BXOMSIIMM B
COCTaB MpeIMETHOM 001acTu « ECTECTBEHHO-HAYUYHBIE TIPEAMETHI».

JInst u3yuenust 6Mosioruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHus
oTBoauTCS 68 vacoB: B 10 knacce — 34 gaca (1 gac B Heaemto), B 11 kmacce — 34
yaca (1 gac B Heneo).



COJAEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OHOJOrMM C OOIIECTBEHHBIMH, TEXHHUYECKUMHU W JIPYTUMU
€CTECTBEHHBIMU HayKaMu, (uimocodueit, 3THKON, dCTEeTUKOW W TpaBoM. Ponb Ouonoruu B
dbopMHUpOBaHUU COBPEMEHHOM HayYyHOU KapTHHBI MUpa. CucTeMa OMOJIOTUYECKUX HayK.
MeTonbl mo3HaHUSL KUBOM MpUponbl (HAOIIOJIEHUE, IKCIEPUMEHT, OINHUCAHHUE, U3MEpPEHHUE,
KJ1accuduKaius, MoJeJIMpPOBaHNe, CTATUCTHYECKAs 00paboTKa JaHHBIX).

JleMoHCTpanum:

[Toprpetsr: Y. Hapsun, I'. Menuens, H. K. Konbios, /[x. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo/Ibl TO3HAHUS KUBOU MPUPOJIBI.

JlaGopaTopHble U NIpaKkTUYeCKHe padoThI:

[Ipaktnueckas padora Ne 1. «Mcnonp3oBaHHE pPa3iIUMYHBIX METOAOB IMPU H3YYEHUU
OMONIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3aIHS.

Kusble cucteMbl (OMOCUCTEMBI) KaK MpeAMET u3yueHus Onosnoru. OTInYue )KUBBIX CUCTEM OT
HEOPTraHUYECKOU TTPUPO/IBL.

CpoiicTBa OnMocHucTeM U MX pa3sHooOpasue. YPOBHH OpraHU3allui OMOCHCTEM: MOJIEKYISIPHBIM,
KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA,  MOMYJSIIMOHHO-BUJIOBOM,  AKOCHCTEMHBIN
(buoreorneHoTHYECKHIT ), OMOCHEPHBIA.

JleMoHCTpanuu:

Tabnuubl U cxembl: «OCHOBHBIE IPU3HAKHU KU3HWY», «YPOBHU OpraHU3aLUU KUBOU TPUPOIBD».
O6opynoBanue: moaenb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHUE KJIETKH.

XHUMHUYECKHI COCTAaB KJIETKA. XHWMHYECKHE DJIEMEHTBI: MAKpOAJIEMEHTHI, MUKPOAJIEMEHTHI.
Bona u MuHepasbHbIe BELIECTBaA.

@DyHKIMU BOAbI U MUHEPAJIbHBIX BEIECTB B KieTke. [lognepxanue ocMoTHYECKOro danaHca.
benku. CoctaB u cTpoeHune OenKkoB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. Hesamenumble u
3aMEHUMbIE AMUHOKUCIOTHl. AMHHOKHUCIOTHBI COCTaB. YPOBHU CTPYKTYphl OEIKOBOM
MOJIEKYJIbI (TEepBUYHAs, BTOPUYHAS, TPETUYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenkoB. buonornueckue PyHKIUU OETKOB.

®epmenTsl — Ouonornyeckue karanusartopbl. CTpoeHue (QepMeHTa: aKTUBHBIA LEHTD,
cyoctpatHas cnemupuyHocTh. Kodepmentsl. Butamunbsl. Otiauums  ¢GepMeHTOB  OT
HEOPraHUYECKUX KaTaJIN3aTOPOB.

YraeBoasl: MOHOcaxapubl (TJI0K03a, pubo3a W JAe30KCupuO03a), aucaxapujibl (caxaposa,
JaKTO3a) W MoJucaxapubl (Kpaxmai, IJIMKOTeH, LeJUI003a). buonormdyeckue (yHKIHH
yTIeBOA0B. Jlumuabl: Tpuraunepuabl, hochomunuabl, ctepouasl. [ uapoduasHO-TUAPOHOOHBIE
cBoiicTBa. buonornueckue QyHkuuu aunuoB. CpaBHEHHE YIJIEBOOB, OCIKOB U JUIHUI0B KaK
MCTOYHUKOB YHEPTUH.

Hyxnennoseie kucnorel: JJHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX KHCJOT.
Crpoenune u ¢ynknun JIHK. Crpoenne u ¢ynkuun PHK. Buast PHK. AT®: crpoenue u

byHKINN.



[MuTonorus — Hayka o kietke. Kierounas Teopust — mpuMep B3auMOJCUCTBUS UaeH U (PaKTOB B
HAay4YHOM MO3HAHUU. METO/bl U3yUEHHUS KIIETKHU.

Knerka kak nenmoctHas xuBas cucrema. OOIIMe TPU3HAKUA KIIETOK: 3aMKHYTas HapyKHas
mMemOpana, mosiekysl JIHK kak renetndeckuii anmnapar, cUCTeMa CHHTe3a Oerka.

Tunel  KJIETOK: JyKapuoTHueckas U mpokapuoTudeckas. (OCOOCHHOCTH  CTpOCHUS
npokapuotudeckor kietku. Kiierounas crenka Oaktepuil. CTpoeHHE SyKapHOTHUECKOU
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENbHOM, )KUBOTHON U TPUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, TIJIMKOKAINKC, UX (DYHKIUH.
[Tnazmatuueckass memOpaHa, e€ cBoicTBa W GyHKIuH. [luTommasma u €€ OpraHoumb.
OnnomeMmOpannple  opraHowasl  kjetkw:  OIIC, ammapat  [onbmxu,  JIM30COMBI.
[lonyaBTOHOMHBIE  OpraHOMIbl  KIJIETKW: MHUTOXOHApPUHM, TIiactuabl. lIpoucxoxneHue
MUTOXOHApUM W miactua. Bunbl mnactua. HememOpaHHble OpraHOUABI KIETKU: pUOOCOMBI,
KJIETOYHBIM LIEHTP, LEHTPUOJU, PECHUYKHU, XKIyTUKH. DOYHKIHM OpPraHOWJIOB KIJETKH.
BxiroueHnwust.

Anpo — perynsaropHblii 1eHTp KieTku. CTpoeHue siapa: siiepHas 000Ji0uka, Kapuoruiama,
XPOMAaTHUH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KJIETKE.

JleMmoHCcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. lIann, M. lInelinen, P. Bupxos, [{x. Yorcon, ®@. Kpuk,
M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacripeneneHne  XMMHYECKHX ~ BJIEMEHTOB B HEXUBOM  IIPUPOJIEY,
«Pacnpenenenrne XUMUYECKUX SJIEMEHTOB B JKMBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuoguyeckas Tabnuiia XUMHUYECKUX dJIeMEHTOB», «CTpoeHue
MOJIEKYJIbI  BOjb», «buocunres Oenka», «CtpoeHue wmoiekyiasl Oenka», «CTpoeHue
dbepmentay, «HyxnemnoBbie kuciotel. JJHK», «Ctpoenue monexkynsl AT®D», «CtpoeHue
AYKAPUOTUYECKON KIETKN», «CTpoeHUE >KUBOTHOM KIETKN», «CTpO€HHE pacTUTEIbHOMN
KIIeTKN», «CTpoeHrue MpoKaprUOTHUECKON KiIeTKW», «CTpoeHue siapa KIETKU», «YTIEBOJbI»,
«JIummmaery.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHME JJid TNPOBEJICHUS HaOII0ICHUIH,
HU3MEPEHUM, IKCIIEPUMEHTOB, MUKPOIIpENnapaThl PaCTUTEIbHBIX, )KUBOTHBIX M OaKTEpHATbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlabopatopnas pabora Ne 1. «M3yueHue kataauTUYECKO akTUBHOCTH (DEPMEHTOB (Ha IpUMeEpe
amMuIa3bl WK KaTaaasbl).

JlaGoparopHnas pabora Ne 2. «3yueHue CTpOCHHS KJIETOK PAaCTCHHUH, )KUBOTHBIX U OaKTepUid
IIOJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPEINAPATAX U UX OMUCAHUE.

Tema 4. ’/KusHeneATeIbHOCTb KJIETKH.

OOmeH BemiecTB, WM METa00oNIU3M. ACCUMUIIAIUA (TIACTHUYECKUH OOMEH) U JAUCCUMUIISIIUS
(pHEepreTHuecKuii OOMEH) — JBE CTOPOHBI €IWHOIO0 Mpoliecca MmeTadboiu3Ma. Poiab 3akoHOB
COXPAHEHHUS BEILIECTB U DHEPTUM B TOHUMAHUHU METa00IM3Ma.

Tunsl oOMeHa BeniecTB: aBTOTPO(dHBIN U reTepoTpodHbIif. Ponb pepMeHTOB B 0OOMEHE BEIIECTB
Y NIPEBPALICHUU YHEPIUU B KIIETKE.



®orocunte3. CmeroBas W TeMHOBas (a3pl  ¢orocuHTe3a. Peakuuu QorocuHTE3A.
DddexTuBHOCTh (PoTOCHHTE3a. 3HaueHHWe (OTOCHMHTE3a IS KW3HU Ha 3emue. BiusHue
yCJIOBUHM cpelibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIICHUS €r0 MPOIYKTUBHOCTH Y KYJBTYPHBIX
pPacTCHUMN.

XemocuHTe3. XeMOCHHTE3UPYIOIINEe OaKkTeprun. 3HaUeHUEe XEMOCHHTE3a JIS )KU3HHU Ha 3emule.
OHepretrueckuii oOMeH B KieTke. PaciuiersieHue BelecTB, BBIJCICHUE U aKKyMYJIHUPOBAHUE
DHEPruM B KIETKE. DTambl 3HEpreTudyeckoro oomena. ['nukonus. bpokeHue M €ro BUIBI.
KucnopogHoe oxucieHue, wid KIeTOYHOEe JbixaHue. OKUCIUTENbHOE (POCPOpUIUPOBAHUE.
D} hHeKTUBHOCTH YPHEPreTHUESCKOTO 0OMEHa.

Peakimuu marpuyHoro cuHTe3a. ['enernueckas wuHpopmamus wu JHK. Peammzanus
reHEeTUYeCKOW MH(opMaruu B KieTKe. [ eHeTHYecKuil Koa U ero cBOWcCTBa. TpaHCKpUMITUS —
matpuuHblii cuHte3 PHK. Tpancnsus — Ouocuntes Oenka. Jransl Tpancaauuu. Koauposanue
aMUHOKHUCIOT. Ponib pubocoM B OMocuHTE3€E OelKa.

Heknerounsie dhopmbl xku3au — BUpychl. Mctopus otkpeitust BupycoB (Jl. . MBanoBckwmit).
Oco0eHHOCTH CTPOEHHUS U KU3HEHHOro IHKJIAa BUpYycoB. bakrtepuodaru. boiesnu pacrenuit,
YKUBOTHBIX M Y€JIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc numMmmyHnoaeduura yenoeka (BUY) —
Bo3Oyaurens CIIMla. OOpaTHasi TpaHCKpuILus, peBepra3a W HHTerpasa. IIpoduiaktuka
pacrpoCcTpaHEeHUs BUPYCHBIX 3a00JI€BaHUI.

JlemoHncTpanum:

IToptpetsl: H. K. Konbuos, [. Y. MBanosckuii, K. A. Tumupszes.

Tabnuiel 1 cxembl: «Tunbl nutanus», «Metadbonuzm», « MUTOXOHAPUSLY), « IHEPTETUUCCKUMA
oOMen», «Xioporacty, «@orocuntesy», «Ctpoenne JJHK», «CtpoeHue u pyHKIIMOHHMpOBaHUE
reHa», «CuHTe3 Oenkay, «l'eHeTmueckuil kom», «Bupyce», «bakrepuodarm», «CTpocHHE H
*u3HeHHbId ki Bupyca CIINa, 6akrepuodaray, «Permukamus JJHK».

O6opynoBanue: mojaenu-ammmmkanun  «Ynapoenue JIHK wu Ttpanckpunuusy, «buocuntes
oenka», «CTpoeHue KIeTku», Moaenb cTpykTypbl JJHK.

Tema 5. Pa3MHOKeHHe 1 MHANBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounpli 1Mk, WM SKU3HEHHBIM 1K kietku. HWurepdaza m wmurtos. Ilporeccsi,
nporekatonme B uHrepdasze. Perumkanusa — peakuus marpuyHoro cuHTeza JIHK. Crtpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHUIN. JIUTJIOWAHBIA M TarIOWIHBIA XPOMOCOMHBIE
Ha0opbl. XpomaTuasl. [{uTomornyeckrue OCHOBBI Pa3MHOKEHUSI U MHAUBUIYAILHOTO PAa3BUTHUS
OpPraHu3MOB.

Henenue knetku — mMuto3. Craguu muto3a. [Iponecchl, mpoUCcXosIMe Ha pa3HbIX CTAAMUIX
MHUTO3a. brOIOrnuecKkuii CMbICI MUTO3A.

[Iporpammupyemast THOENb KJIETKH — aroITo3.

®opmbl pa3MHOXKEHHS OPraHuW3MOB: Oecrojioe M ToJjoBoe. Buibl 6ecrosoro pa3MHOKEHUS:
JIeTICHNE Ha/IBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHHUE, BET€TATUBHOE
pa3mMHOkeHue. ICKyCCTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €r0 3HAYECHHE JIJIs1 CENIEKIUU.
[TonoBoe pazMHOKEHHUE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cramuu wmeio3a. Ilponeccel, npoucxonsdmmue Ha cTaguax wmenosa. [loBeneHue
xpomocoM B merno3se. Kpoccunrosep. bruonornyeckuit CMbICH U 3HaYEHHUE MENO03A.

["ameTorenes — mpoiiecc oOpa3oBaHMs TOJIOBBIX KIETOK Yy KMBOTHBIX. [lonOBBIE >Kene3bl:
CEMEHHUKH U sSu4HUKU. OOpa3oBaHuE M Pa3BUTHE TOJIOBBIX KJIETOK — ramMeT (CrepMaTo30u1,



AUIIEKIIeTKa) — crepMaTrorenes u oBoreHe3. (OCOOCHHOCTH CTPOCHUS SIMIIEKIETOK U
criepmaTto3ouioB. OmnogorBopenue. [lapreHorenes.

NunuBuayanbHOe pa3BuTHE (OHTOreHEe3). DMOPHOHAIIBHOE pa3BUTHE (dIMOpHUOreHe3). DTarbl
AMOPUOHAIBHOTO Pa3BUTUA Yy IMO3BOHOYHBIX JKMBOTHBIX: JpOOJICHUE, TacTpyJsiLus,
opra”orenes. [ToctamOpuoHanbHOe pa3BuTHe. THUITBI TOCTAMOPHOHATBEHOTO PA3BUTHUS: TIPSIMOE,
HernpsiMoe (IMYMHOYHOE). BrusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (HaKTOPBI, CIIOCOOHBIE
BBI3BIBATH BPOKIEHHBIE YPOJCTBA.

Poct u pasButue pacreHuii. OHTOr€He3 IBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH, CTaINU
pa3BUTHA.

JlemoHcTpanuu:

Tabnuupel u cxembl: «DopmMbl pa3MHOKEHUS OPraHU3MOBY», «JIBOWHOE OIUIOAOTBOpPEHUE Y
IBETKOBBIX pacTeHul», «BereratnBHOE pa3MHOXKEHHE pacTeHUN», «JleneHne KiIeTku
Oaktepuii», «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHue XpoMOcOMbD», «KIIeTOUHBINH LUK,
«Pemmkanusa [JHK», «Mwurtosy, «Menos», «lIpsmoe n HenpsiMoe pa3Butue», «l'ameroreHes y
MJIEKOIIUTAIOLINX U YEIOBEKa», « OCHOBHBIE CTAJIUA OHTOT€HE3A.

OO6opynoBaHue: MHUKPOCKON, MHUKporpenapatbl «CHepMaTo30ubl  MJIEKOIUTAIOLIET 0,
«SitnekneTka miekonutaromero», «KapuokmHe3 B KIETKax KOpEIIKa JIyKa», MarHUTHas
Moeb-anIuKanus «Jlenenune kiaetkn», moaens JIHK, moxens meTada3zHoit XpoMOCOMBEL.
JlaGopaTopHble U NpakTH4ecKue padoThbl:

Jlabopatopuas pabora Ne 3. «HaOmiomenue muTo3a B KIIETKaX KOHYMKA KOpeIlIKa JyKa Ha
TOTOBBIX MUKPOIIPENapaTax.

JlaGopatopnas pabota Ne 4. «V3yueHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

Tema 6. HacsieAcCTBEHHOCTH 1 KBMEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTUKH. VIcTOpUS pa3BUTHS T€HETUKH. POJIb IIUTOJIOTUU U YMOPHOJIOTHH B
CTAHOBJICHUM TeHETUKHU. Bkiam poccuiickux M 3apyOeKHBIX YUYEHBIX B Pa3BUTHE TEHETUKH.
Metonpl reHeTUKH (THOPUIOIOTHYECKUH, IMUTOTCHETHYCCKUN, MOJEKYISIPHO-TCHETHUYCCKUH).
OcHOBHbIE TE€HETHYECKHE MNOHATUSA. ['eHeThueckas CHMBOJMKA, HCIOJIb3yeMas B CXEMax
CKpELIUBaHUU.

3aKOHOMEPHOCTH HACJEJI0BAaHMS MPHU3HAKOB, ycTaHOBJIeHHbIe . Menaenem. MonoruOpugHoe
CKpelllMBaHue. 3aKOH  eAuHOo-o0pa3usi rulOpuaoB  nepBoro  mnokojeHus. [IpaBuio
JIOMUHUPOBAaHMS. 3aKOH pACIICIUICHUs] MpU3HAKoB. ['mmnore3a uuctoThl ramer. llomHoe u
HEIOJIHOE JIOMUHUPOBAHUE.

JHuruOpuaHoe  ckpeniyBaHue.  3aKOH  HE3aBUCHMOIO  HACJIEOBaHUS  IMPU3HAKOB.
[{utoreHeTuueckue OCHOBBI JUTHOPUIAHOTO CKPEIIMBaHUS. AHAIU3UPYIOIIEE CKPEIIUBaHUE.
Hcnonp30oBaHre aHATU3UPYIOIIETO CKPEIMBAHUS TSI ONIPEACIICHUS] TEHOTHIIA OCOOM.
CuerienHoe HacleqoBanue npusHakoB. Padota T. Moprana mo clenjieHHOMY HacJIeI0BaHHUIO
reHoB. HapyliieHue cuernsieHusi TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOPUSI HACJIEACTBEHHOCTU. [ eHETHYECKNE KapThI.

I'enernika mona. XpOMOCOMHOE ONpPEAECICHUE IMOJa. AYTOCOMBI M TMOJOBBIE XPOMOCOMBI.
['omoramerHsle W reTeporameTHbie OpraHu3mbl. HacnegoBanue npu3HAKOB, CLEIUVIEHHBIX C
TIOJIOM.



N3meHunBOCTh. BUbI M3MEHUMBOCTU: HEHACJIEACTBEHHAs] M HAcCJlEeACTBEHHas. Poib cpenbl B
HEHACJICICTBEHHON W3MEHYMBOCTU. XapaKTEPUCTHKA MOAUGPUKAIIMOHHON HW3MEHUYHUBOCTH.
Bapuannonnsiii psa u BapuainmonHas kpusad. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKHN B UX HOpMa peakimu. CBOMCTBA MOMU(PUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBennasi, wiM TeHOTHNHMYECKas, H3MEHYMBOCTh. KOMOMHATHMBHAs W3MEHYHBOCTD.
Meii0o3 U MOJOBOM IMpollecC — OCHOBa KOMOWMHATMBHOM W3MEHUYMBOCTU. MyTallMOHHAs
n3MeHunuBOoCTh. Kitaccudukanuss myTanuii: TeHHbIE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa u
NpUYUHBI MyTaluii. MyTtarennsie (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEIACTBEHHOM
m3MenunBoctr H. M. BaBunosa.

BresnepHas HacCneACTBEHHOCTh U U3BMEHUYNUBOCTD.

['enetuka wuyenoBeka. Kapuotun denoBeka. OCHOBHbIE METOABI TEHETHUKH YEJIOBEKA:
reHeajJoruueckuid, ONU3HENOBbINA, [MTOTCHETUUYECKUM, OHNOXUMHYECKUM, MOJICKYISPHO-
reHeTuyeckuii. COBpPEMEHHOE OMNpE/ICICHHE T'E€HOTHUIA: MOJHOTEHOMHOE CEKBEHHUPOBAHMUE,
TCHOTUIIMPOBaHUE, B TOM uuciie ¢ nmomotpio II1[P-ananmm3a. HacnencrBeHHble 3a00JIeBaHUS
YyelioBeKa: TeHHble O0oJie3HH, OOJE3HM C HACHEJCTBEHHON MpPeapacroiIoKeHHOCTHIO,
XpOMOCOMHBIe OoJie3Hu. ComaTHdeckre M TeHepaThBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[IpuHLIMTBL 310pOBOTO 00pa3a KU3HU, TUATHOCTUKHU, NPO(PUIAKTUKY U JICYECHUS TeHETUYECKUX
Oosne3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEIUIIMHCKOW T€HETUKU B
MPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00IeBaHU YelloBeKa.

JleMoHCTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®puz, C. C. Yersepuxko, H. B. Tumodees-
Pecosckuii, H. 1. BaBumnos.

Tabmuubl U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHHE M €ro IHUTOTCHETHYeCKass OCHOBAy,
«3aKOH pacUIeIUIEHUs M €ro IUTOr€HETUYEeCKass OCHOBAa», «3aKOH YHCTOTBI TaMeT»,
«JlurubpugHoe ckpenmBanuey, «lutomorndeckue OCHOBBI JAUTHOPUIHOTO CKPEIIMBAHUS,
«Menos», «B3auMoencTBUE aNJIENBHBIX TEHOBY, «I eHeTUUEeCKNEe KapThl PACTEHUM, JKUBOTHBIX
U yenoBekay, «['eHeTuka moiia», «3aKOHOMEPHOCTH HACIEIOBAHUSI, CIEIJIEHHOTO C IMOJOMY,
«KapuoTumbl dYemoBeKa HW JKUBOTHBIX», «Buasl usmeHunBoctm», «MoaudukanuoHHas
U3MEHYHUBOCTHY, «HacnenoBanue pesyc-pakropa», «l'eHeTuka rpynn KpoBu», «MyTalroHHas
W3MEHUYUBOCTHY.

O6opynoBanue: Mojenu-anmiaukanuu  «MoHoruOpugHoe  ckpemmuBanue», «HemnonHoe
TOMUHUpOBaHHE», «JlurunbpumaHoe ckpernuBanue», «llepekp&ct XxpoMocom», MUKPOCKON H
MuKponpenapar «JIpo3oduna» (Hopma, MyTaruu GopMbI KpPbUILEB U OKPACKH Tea), repoapuii
«I'OpoX MOCEBHOM.

JlaGopaTopHble U NpaKkTUYEeCKHe PpadoThI:

Jlabopatopuass pabora Ne 5. «M3ydeHuwe pe3yiabTaTOB MOHOTHOPHUAHOTO W JAWTUOPHIHOTO
CKpENIMBaHus y Ap030( Uikl Ha TOTOBBIX MUKPOIIpENnapaTaxy.

Jlabopatopnass pabotra Ne 6. «M3yuenue MoOAuGUKAIIMOHHOW W3MEHYMBOCTH, IMOCTPOCHUE
BAPUALIMOHHOTO PsAJla U BApUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuii y Apo30(uisl Ha TOTOBBIX MUKpOIIpEnapaTaxy.
[Ipaktrueckas padora Ne 2. «CocTaBieHue U aHAJIA3 POAOCIOBHBIX YEJIIOBEKAY.

Tema 7. Cenekuusi opranuzmoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuusg Kak HaykKa M mpouecc. 3apoKICHHE CEIeKUUH U Jomectukanus. Yuenue H. U.
BaBunoBa 0 I1eHTpax MNPOUCXOXKIECHUSI M MHOrooOpasusi KyJbTypHBIX pacTeHuil. LleHTpsI
MPOUCXOXKICHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpPOJa, ITaAMM.

CoBpeMeHHbIE METOABI CeleKIUU. MacCOBBII M MHIAUMBHUAYaJbHBIA OTOOpPHI B CEIEKIUU
pacTeHuil U KUBOTHBIX. OlIEHKa YKCTEephepa. bIN3KopoACTBEHHOE CKpEIIUBaHNE — HHOPUIUHT.
Yucras nuHus. CkpeugBaHue YHCTBIX JUHUW. [erepo3uc, WM ruOpuaHas cuia.
HepoactBenHoe ckpemuBanue — aytOpuauur. OtpanéHHas ruOpuau3anuss U €€ YCIeXH.
HcKycCTBEHHBIN MyTareHe3 W IMOJYYEHHE MOJUIUIOWAOB. JOCTHKEHHS CENEKIMU PacTCHUH,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonoruss Kak oOTpacib MPOU3BOACTBA. ['€HHAas WHXXEHEpUs. OTamnbl CO3JaHUA
pekomOunantHoi JIHK wm tpancrenusix opranuszmoB. Kiertounas umxenepus. Kietounbie
KYJIbTYPBI. MuUKpOKIIOHAJIBHOE pasMHOXEHUE pacTEHUH. Knonnposanue
BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHW3MOB. DKOJOTUYECKUE U ITHUYECKHUE
npobaembr. MO — reHeTH4YecKH MOAUPUITUPOBAHHBIC OPTAHU3MBI.

JlemoHCTpanuu:

[Toptpetsr: H. U. BaBuios, U. B. Muuypus, I'. JI. Kapneuenko, M. @. iBaHoB.

Tabmupl u  cxembl: Kapta «LleHTpbl TPOUCXOXKIEHUS W MHOTro00Opa3us KyJbTYPHBIX
pactenuit», «Ilopoasl JoManIHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHUi», «OTnanéHHas
ruopuam3anus», «Pabotel akagemuka M. ®. HBanoBa», «llomummonaus», «OOBEKTHI
ouorexHosorun», «Kierounble KyJnbTypbl U KIOHUpoBaHUEY, «KOHCTpyupoBaHue U MEPEHOC
TE€HOB, XpPOMOCOMY.

OO6opynoBaHue: MyJSKM IUJI0JI0OB M KOPHEIUIOAOB JUKUX (OPM U KYJBTYPHBIX COpPTOB
pacteHuii, repoapuit «CenbCKOX03IHCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpaKTUYEeCKHe PadoThI:

Okckypeust «OCHOBHBIE METOJbI M JOCTHIKEHHUS CEJICKIIMM PACTCHUHW W >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TJIEMEHHYIO (epMy, COPTOUCTIHITATENIbHBIM YYaCTOK, B TEIUIMYHOE
X0351CTBO, JIJAOOPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KUIACC

Tema 1. DBoIIOLIHOHHASI OHOJIOTHS.

[IpennockUiKu BOSHUKHOBEHHUS SBOJIIOIMOHHON TEOpUH. DBOJIOIMOHHAS TEOPHS U €€ MeCTO B
ouosioruu. BivsHue 3BOIONMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTUU U JPYTUX HAYK.
CBugerenscTBa 3BoonMU. [laieoHTONOrMYECKHE: TTOCIEOBATENILHOCTD MOSIBJICHUS BUOB B
MAaJICOHTOJIOTHYECKON JIETONMUCH, TepexoaHbie QopMmbl. buoreorpadudeckue: CcXoICTBO U
paznuuue dayH u QIop MaTEpUKOB U OCTPOBOB.

OMOpUOJIOTUYECKHE: CXOJCTBA M pazivuus SMOpPHUOHOB pa3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHUTEIHLHO-aHATOMUYECKUE: TOMOJOTUYHBIC, AHAJIOTHYHBIC, PYJAUMEHTApPHBIE OpPTaHbl,
aTaBU3MbL. MOJEKYJISIPHO-OMOXUMUYECKHE: CXOACTBO MEXAHU3MOB HACIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX IMyTEH y BCEX OPTaHU3MOB.

OBomounonHas Teopus Y. Hapsuna. [Ipeqnochliky BOSHUKHOBEHUS JapBUHU3MA. JIBHXKYyIIne
CUJIbl DBOJIIOIMU BUJIOB MO JlapBuHY (M30BITOYHOE pPa3MHOXKEHUE NPU OrpaHUYEHHOCTHU
peCypcoB, HeoNpeieIEHHAS U3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).
Cunretnyeckas teopus 3Bosonuu (CTI) u €€ 0OCHOBHBIE MTOJOKEHMUS.



MukposBosonus. [Tonynsuus kak eAMHULA BUIA U 3BOJIIOLUH.

JBwxyme cuibl ((akTopbl) HBOJIONMH BUIOB B Tpupoje. MyTallMOHHBIA MpOIECC H
KOMOMHATUBHAs W3MEHYMBOCTh. llomyinsiiimoHHble BOJAHBI W Jpedd reHoB. M3onsmus wu
MHUTPALUSL.

EctecTBenHbIi 0TO0p — HampaBIArOMKi GakTop 3BoTONKUNA. POPMBI €CTECTBEHHOTO 0TOOPA.
[Ipucnoco6eHHOCTh OPraHU3MOB KaK pe3yJbTaT 3Bojionuu. [Ipumepsl npucnocobieHuit y
opranu3MoB. ApoMop¢03bl U UINO-aJANTAIUH.

Bun wu BupooOpazoBanue. Kpurepun Buaa. OcHOBHbIE (POpPMBI  BUI00OPA3OBAHUSL:
reorpagu4eckoe, SKOJIOTUIECKOE.

MakpooaBomonusi. @Popmbl  3BoONONMK:  (DUIETHYECKAsA, JUBEPreHTHAs, KOHBEPreHTHas,
napajensHas. HeoOpaTuMOoCTh 3BOJIOLIMH.

[IporcxoxkaeHre OT HeCHENHaTu3UPOBAHHBIX MpenKoB. IIporpeccupyromas crenuaiu3anus.
AJlanTuBHas paaualusl.

JleMmoHCcTpanuu:

IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens,
®. Mromnep, A. H. Cesep1ios.

Tabnuupbl 1 cxembl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emiie», «3apOoAbIIIN MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukcy, «DopMbl OOpHOBI 3a CyIIeCTBOBaHHE», «ECTECTBEHHBIH
orbop», «MHoroobpasue COpPTOB pacTeHui», «MHOrooOpasue mopoa KUBOTHBIX),
«ITonynsiiumy, « MyTaliioHHast ©K3MEHYUBOCTBY, « ApoMopho3b», «nuoananranuny», «O0mas
JleTeHepanus», «JBuxkymme cuibl 3Bosronuny, «Kapra-cxema mapuipyrta myrtemectBus Y.
HapBuna», «boppba 3a  cymiectBoBanue»,  «lIprcOCOONEHHOCTH ~ OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuey», « IKOJIOTHIECKOE BHI000pa30BAHHE .

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C pa3IMYHBIMM THUIIAMH OKpacku, HaOOp IUIONOB U
ceMsH, Koyuiekius «lIpumepsl 3alUTHBIX MPHUCIOCOOJICHUN y KUBOTHBIX», MOJICIb
«OCHOBHBIEC HAINpaBJICHUSI SBOJIOIUNY», O0BEMHas Mojenb «CTpoeHue TrOJIOBHOTO MO3ra
ITO3BOHOYHBIX».

buoreorpaduyeckas kapra Mupa, KouieKius «DopmMbl COXpaHHOCTH UCKOTIAEMbIX )KUBOTHBIX U
pactenui», Moaenb ammmkanus «llepekpéct xpoMocoM», BiakHble IpenapaThl «Pa3Burthe
HAaceKOMOTro», «Pa3Butue narymku», Mukpomnpenapat «Ipo3oduna» (Hopma, mytaruu GopMbI
KPBUIbEB M OKPACKH TEJa).

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlabopatopnas paborta Ne 1. «CpaBHeHue BUI0B 110 MOPGHOIOTHUYECKOMY KPUTEPHUION.
JlabopatopHas pabora Ne 2. «Onucanue npucrnocoOJI€HHOCTH OpraHu3Ma 1 €€ OTHOCUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HN Ha 3em.Ie.

JloHay4yHbIE PENCTABICHUS O 3aPOKACHUHU KU3HU. HayuHble runore3bl BOSHUKHOBEHUS KU3HU
Ha 3emse: abuoreHe3 W maHcHepMmus. XHUMHYECKash HSBOJIONMS. AOUOTCHHBIA CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHX. OIJKCIEPUMEHTAIBHOE  MOJTBEPKICHUE
XUMHUYECKOM sBoJoIMu. HavanbHblie sTansl 6uosorndeckoi sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHUKHOBEHHE MPOTOKICTKHU. [IepBhie KIETKH U BX
sBOJIIOLUSL. DOPMUPOBAHUE OCHOBHBIX I'PYIIIL )KUBBIX OPTaHU3MOB.



PazButne xu3Hu Ha 3emie mo 3paMm U nepuonaM. Karapxei. Apxeilckass U IpOTEpO30McKas
apbl. Ilaneosoiickas spa u e€ mnepuoabl: KeMOPUHCKHM, OPAOBUKCKHM, CHIIYpUHCKHUIA,
JIEBOHCKN, KAMEHHOYTOJIbHBIN, TIEPMCKHU.

Me3so3o01ckas 3pa u €€ nepuoIbl: TPUACOBBIM, IOPCKUH, MEJIOBOM.

KaliHo3oickas 3pa u €€ nepuopl: ajJeoreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.
XapakTepucTuKa KiIMMaTa M TEOJOTMYECKUX MpoueccoB. (OCHOBHBIE 3Talbl HBOIIOLHU
PacCTUTENILHOTO W >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHuUd M KUBOTHBIX. [losiBieHue,
paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cuctema OpraHMYECKOro MHUpa KaK OTpPaKeHHE 3BOMIONUU. OCHOBHBIE CUCTEMATHYECKHE
IPYIIbl OPraHU3MOB.

OBoJIIoIMs YelloBeKa. AHTPONOJIOTUS KaK HayKa. PazBuTHe NmpencTaBieHuil O IPOUCXO0KIACHUN
yenoBeka. MeToasl u3ydeHus antponorenesa. CXoIcTBa U pa3iudMs YEJIOBEKa U )KUBOTHBIX.
CucreMaTnyeckoe MoJI0KEHUE YeJIOBEKa.

JIBrokymue cuibl (pakTopsl) aHTporiorene3a. HacnenctBeHHas N3MEHUYMBOCTD M €CTECTBEHHBIN
ot0op. O61IeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBIICHUE OPYIUN Tpya, MBIIIUICHHUE, PEYb.
OCHOBHBIE CTaJMU U BETBU HBOJIOLMH YEIOBEKA: aBCTPAIONUTEKH, YeloBeK yMenbli, Yenosek
npAMOXOdIIni, YenoBek HeaHaepTanbCckuii, YUenoBek pazymubiil. Haxoaku wuckomaembix
OCTaTKOB, BpeMs CYIIECTBOBaHMs, 00JaCTh pacpOCTpaHEHUs, 00bEM T'OJIOBHOTO MO3ra, 00pa3
JKU3HU, OPYIUSL.

Yenoeueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpoNeouHasi (eBpa3uiickas), Herpo-
aBcTpajmougHasi  (dKBaTopualibHasi), MOHTOJOHWAHas (a3uarcKko-amMepukaHckas). UepTsl
INPUCIOCOOJIEHHOCTH MPEJICTABUTENEH 4YEIOBEUYECKMX pac K YCIOBUSIM CYILIECTBOBAHMSL.
EnnncTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHCcTpanuu:

[Toptpetsr: ®@. Peau, JI. ITactep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmuubl u cxeMmbl: «Bo3HukHOBeHHME COJIHEYHOW CHUCTEMBI», «Pa3BUTHE OpraHuyecKoro
mupa», «PacturenpHas kierka», «KuBoTHas kieTrka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTEMa OPraHUYECKOro Mupa», «CpaBHEHHE aHATOMHUYECKUX YEPT CTPOECHUS
YeJioBeKa M 4e0BEKOOOpa3HbIX 00e3biH», «OCHOBHBIE MECTa MaJICOHTOJIOIMYECKUX HAXOJ0K
MPEIKOB COBPEMEHHOIO 4YeJIOBEKa», «/lpeBHeunmue mroau», «lpeBHue mroau», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKUE pachhy.

O6opynoBanne: wmynsiku  «lIpoucxoxknenue  demoBeka»  (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAHTPOTA, HEAHIepTaIblla, KPOMAaHbOHIIA), CJICTIKU WK U300paKeHUs] KaMEHHBIX OpYIUi
MEePBOOBITHOTO YeJIOBEKa (KaMHHU-YOMIEPhI, pyOmIia, ckpebiia), TeoOXpoHOJIOrH4Yeckasl Tabuiia,
KOJUTEKIUSI «DOpMBbI COXPAHHOCTH UCKOITAEMBIX )KUBOTHBIX U PACTECHUID.

JlaGopaTopHblie U NpakTUYecKue padoThbl:

[Ipaktuueckass padora Ne 1. «V3ydeHrne HCKOMAEMBIX OCTAaTKOB PACTEHUN U KUBOTHBIX B
KOJUIEKIIUSX).

DKCKypcust «IBOJIIOIUS OpraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAy4YHBIM WIH
KpaeBeIUECKU My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIuasi cpeaa.

DKoJIOrusl KaK HayKa. 3aJadydl U pa3fesibl SKOJIOTUUA. METoAbl 3KOJIOTHYECKUX UCCIEIOBAHUM.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.



Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, HA3eMHO-BO3IyIIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Okonoruyeckue (¢aktopbl. Kiaccudukanus skonornyeckux (¢GakTopoB: aOMOTHUECKUE,
OMOTHYECKHE U aHTPONOreHHbIE. JelicTBHE 3KOIOTHYecKuX (PaKTOPOB Ha OPTaHU3MBI.
AOGuoTndeckue QakTopbl: CBET, TEMIIepaTypa, BiIakHOCTh. DoTonepuoansm. [Ipucnocobnenus
OpPraHU3MOB K JIEUCTBHIO a0MOTHYECKUX (HhaKTOPOB. bruosornueckue puTMmel.

buotnueckue ¢akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUMN: KOHKYPEHIIUS, XUITHUYECTBO,
cumMOMo3 u ero ¢opmbl. [lapasutusMm, Koomepauusi, MYyTyalIu3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJICOHWYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HAYCHHE OMOTUYECKHX
B3aMMOJEMCTBUI JUIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.
OKOJIOTUYECKHE  XapaKTEPUCTHKK  momyiasuuud. OCHOBHBIE  TOKa3aTeld  MOMyJISIUU:
YUCIIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEpPTHOCTb, MPUPOCT, MuUrpauud. JuHamuka
YUCJICHHOCTH NOIYJISIUUU U €€ PeryJIsaiusl.

JleMmoHCcTpanuu:

[Toptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. ['ekkensb.

Tabnmuupl u cxembl: kapta «lIpuponnbie 30HbI 3emian», «Cpelnbl OOMTAHHS OPTaHU3MOBY,
«Doronepuoguszm», «llomynsaunn», «3aKOHOMEPHOCTH pPOCTa YHMCIEHHOCTH IOMYJISIIUN
nHpy30pun-Tyhenbkny, «Ilumessie nemm.

JlaGopaTopHble U NpakTH4ecKue padoThbl:

Jlabopatopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHU M3 pPa3HBIX MECT
OOUTaHUS.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCa.
[IpakTuueckast padbota Ne 2. «[1oacy€T MIOTHOCTH MOMYJISUUNA pa3HbIX BUAOB PACTCHUINY.

Tema 4. Coo01recTBa 1 YK0JIOrHIeCKHE CHCTEMBI.

CooO1ecTtBO opranu3mMoB — 6uorieHo3. CTpyKTypbl OMOIIEHO3a: BUAO0BAs, TPOCTPAHCTBEHHAS,
Tpoduueckas (numienas). Buasl-nomuHanThl. CBsi3u B OUOLIEHO3E.

Dkosioruyeckre cucteMbl (3kocucteMbl). Ilonstue 00 »sKocuctemMe U OHOreoIEHO3E.
QDYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTH, KOHCYMEHTBI, PpPEIyLICHTHI.
KpyroBopoT BeliecTB M MOTOK 3HEPrud B 3KocUcTeMe. Tpoduueckue (MHILEBbIE) YpPOBHU
skocucteMbl. IlumeBbie nenu u cetu. OCHOBHBIE ITOKa3aTeld 3KOCHUCTEMBI: OHoMacca,
OPOAYKUHUA. DKOJOTMYECKUE MUPAMHIBL: MPOIYKLUHHU, YHCIEHHOCTH, OnomMacchl. CBOMCTBa
HKOCUCTEM: YCTOMYMBOCTh, CAMOPEryYJIALHUs, pa3BuTHe. CyKueccus.

[IpuponHbie 3KOCUCTEMBI. ODKOCHUCTEMBI O03Ep M pPEK. ODKOCUCTEMA XBOWHOIO WIIH
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHbIE HKOCUCTEMBI. ATpO’KOCHUCTEMBI. YpOoskocucTeMbl. buonornuyeckoe u
XO35IICTBEHHOE 3HAYCHHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak ¢(akTop ycroilunBocTH 3KocucTeM. CoxpaHeHue OHOJOTHYECKOro
pazHooOpasus Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa ouocdepsl. Kupoe
BelecTBO M ero (QyHkuuu. OcobeHHocTH Ounocdeppl Kak ria00aJbHONM HKOCUCTEMBI.
Jlunamu4yeckoe paBHOBECHE M 0OpaTHast CBsI3b B Onocdepe.

KpyroBopotbl BemecTB MW OHOT€OXMMHUYECKHME LHMKIBI 3JIEMEHTOB (yrjepona, a3oTa).
3oHaIBHOCTH OMOChepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoeuecTBO B Ounochepe 3emun. AHTpomoOreHHble M3MeHeHus B Ouocdepe. [nobanbHbIE
HKOJIOTHYECKUE TTPOOIIEMBI.

CocyiiecTBoBaHue MpUPOAbl W uenoBedecTBa. CoxpaHeHHE OMOpa3HOOOpa3usi Kak OCHOBA
ycToiunBocTr Onocdepsl. OCHOBA pallMOHATIBHOIO YIPABICHUS IPUPOJAHBIMUA PECYPCAMH U UX
UCHOJIb30BaHue. JlocTrkeHns: OMOIOrUH U OXpaHa MPUPOJIBI.

JleMoHCTpanuu:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxembl: «llumesble nenw», «buoneHo3: cocTaB U CTpyKTypa», «lIpupogHbie
coobmectBay, «llenn nurtanus», «IOkojormyeckas nupamuaa», «buocdepa u uemoBex»,
«IJKOocuCTEMA IIMPOKOIMCTBEHHOTO Jieca», «ODKOCUCTEMA XBOWHOro Jjeca», «bnoneHos
BOJOEMA», «ArpoueHo3», «lIpuMepHbIE aHTPOIOr€HHbIE BO3ACHCTBHS HAa MIPUPOIY»,
«BaxHelrie MCTOUYHUKHU 3arpsA3HEHUs BO3JyXa M TPYHTOBBIX Boa», «llouBa — BakHewinas
cocraBisitonias Omoceprr», «DakTopel agerpamanuu  nous», «llapHukKoBBIA 3PPerT»,
«®DakTophl PaAMOAKTUBHOTO 3arpsi3HeHus Ouocdepn», «OO0mas crpykrypa Oumochepbi»,
«PacnpocTpanenue xu3Hu B Ouochepe», «O30HOBBIA 3kpaH Ouochepr», «KpyroBopor
yriepozaa B ouocdeper», «KpyroBopot azoTta B MpUpoIe».

Oo6opynoBanue: Mojenb-aniuiMkanus «TunuuHsle OMOIEHO3bDY, TrepOapuil «PacTuTenbHbIE
coobmiecTBay, KoyuieKnuu «buoreHo3», «Bpeautenn BaXKHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», Trep0apud M KOJUIEKUMH pPACTEHWH U JKUBOTHBIX, NPUHAJUIEkKAIINE K pPa3HbIM
DKOJIOTMYECKMM TpynmaMm oaHoro Buaa, KpacHas kaura Poccuiickoit ®enepanuu,
M300paKEHUS OXPAHSIEMBIX BUJIOB PACTEHUM U )KUBOTHBIX.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOI'PAMMDLI 110 BUOJIOTHMHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornmacho ®I'OC COO, ycranaBnuBalTcs TpeOOBaHUSA K  pe3yibTaTaM  OCBOCHHS
00y4aroIIMMUCS IPOrpamMM CPETHEro 00IIEero 00pa3oBaHus: JUYHOCTHBIM, METAIPEIMETHBIM U
IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOEHHsS npeameTa «bHOJOTHS» BBIACICHBI
CIIEYIOIIME  COCTAaBJSIONIME: OCO3HAHME OOYYaIOMIMMHUCS  POCCHUMCKON  IpaKJaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITENBHOCTH M CaMOONPEIEIEHUIO,
HaJIMYUE MOTHBAIMM K OOydYeHUIO0 OWOJIOTHH, LeJCHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXKIeHNH JIMYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEW M MCTOPUYECKHUX TPATUIIMNA pa3BUTHUS
OMOJIOTUYECKOT0 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOydYarouuxcsi pyKOBOJACTBOBAThCS B
CBOEH  JIEITEIbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKaMH, NPHUCYLIUMU  CHUCTEME
OMOJIOTMUYECKOro 00pa3oBaHus, HAJIMYUE OKOJOTMYECKOTO IMPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa « buoorusy T0CTUTAIOTCS B €IMHCTBE YYEOHOU U
BOCIIUTATENIbHOW  JIEATEIBHOCTH B  COOTBETCTBUM C  TPAJWLUOHHBIMU  POCCUUCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMU IIECHHOCTSIMU, IPUHSATHIMU B
oOmiecTBe MpaBUjaMH U HOPMaMHU TMOBEACHUA M CIOCOOCTBYIOT MpOIlEccaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUSI U CAMOPA3BUTHSI, PA3BUTUA BHYTPEHHEW MO3MIMU JIMYHOCTH, MAaTPUOTHU3MA,
YBAXKEHHS K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TPYyJa M CTaplIeMy NOKOJEHUIO, B3AUMHOIO
yBaXEHUs, OEpeKHOr0  OTHOUIEHUS K  KyJIbTYpHOMY  HAacleIUI0 W TPagulUsM
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuiickon denepanuu, NpupoJie U OKPYKAroIIEH cpee.
JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS ydeOHOro mnpenMera «bHoJOrus» IOMKHBI OTpa)kaTh
TOTOBHOCTh U CIIOCOOHOCTHh OOYYarOIIMXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
NO3UIMENH JIMYHOCTH, CHCTEMOW LIEHHOCTHBIX OpPUEHTAllUi, TO3UTHUBHBIX BHYTPEHHUX
yOEXJIEHU, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTAM POCCHUHCKOrOo  OOILIECTBa,
pacIIMpPEHNUE KU3HEHHOTO OIbITAa W OMbITAa JEATEIbHOCTH B IPOLIECCE pealu3alruyd OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEIBHOM AESITEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(OpPMHUPOBAHHOCTh TPAXKIAHCKON MO3ULIMHU O0YyYarOUIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIEHa POCCHICKOT0 OOLIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00SI3aHHOCTEH, YBaXCHHE 3aKOHA U MTPABOIIOPAJIKA;
TOTOBHOCTh K COBMECTHOM TBOpPYECKOW JEATEIBHOCTH NPU CO3JaHUM YUYEOHBIX IPOEKTOB,
pElIeHNH YYeOHBIX U MO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTh OINpPEAENATh COOCTBEHHYIO MO3UILIMIO MO OTHOLIECHUIO K SIBICHUSM COBPEMEHHOMN
JKM3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBaTh B CBOUX JCHCTBHUIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOJIEHUCTBUS
JOJIeH C pa3HBIMH YOCKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U COITUATIBHBIM MOJI0KEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO  BBIMOJHEHUS]  YUYEOHBIX,
MO3HABATEIbHBIX W HCCIENOBATEIbCKUX 3a1a4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHUIO
OIMOHEHTOB TIPU 00CYKJIEHUU CIIOPHBIX BOTIPOCOB OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) IaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPaKJAHCKON HACHTUYHOCTH, MNATPUOTH3MA, YBAXKECHHUS K
CBOEMY Hapoay, 4yBCTBA OTBETCTBEHHOCTH Iepel PoamHOM, ropaoctu 3a CBOW Kpau, CBOXO
Ponuny, cBOM SI3bIK U KYJBTYPY, OPOIIOE U HACTOAIIEC MHOIOHAIMOHAIBLHOTO Hapoaa Poccuu;
LEHHOCTHOE OTHOIIEHUE K MPUPOAHOMY HACIEIWI0 W NMaMSITHUKAM NPHUPOJbI, JTOCTUKECHHUSIM
Poccuu B Hayke, UICKYCCTBE, CLIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUMCKUX YYE€HBIX B CTAHOBJICHHE M Pa3BUTHUE OUOJIOTHUU,
MOHUMAHUsI 3HA4YeHHs OWOJOTMM B TMO3HAHWUM 3aKOHOB MPHUPOJBI, B KU3HMU 4YEJIOBEKa U
COBPEMEHHOT0 O0IIECTBA;

ujeiHas yoexaEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IyXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallUI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOSHUE YCTOWIMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POIMUTEIISAM, CO3JAHUIO CEMbU HAa OCHOBE OCO3HAHHOIO
NPUHATHS LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUHU C TPAAULUSIMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHONIEHWE K MHpPY, BKIIOYAs JCTETUKY ObITa, HAYyYHOTO M TEXHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHUN;

MOHUMAaHHE SMOLIMOHAIBHOTO BO3/ICMCTBHUS JKMBOM IPUPOJIbI U €€ [IEHHOCTH;

FOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBbIX BUAAX HMCKYCCTBA, CTPEMJICHHE MPOSABIATH Ka4eCTBa
TBOPYECKOMW JIMYHOCTH;

5) ¢puznveckoro BocnuTaHus, (POPMHUPOBAHUSA KYJbTYPbl 310POBbS M 3MOLUMOHAJIBHOIO
0J1aronoJIy4us:

NOHMMaHUE W peau3als 30pOBOro M 0Oe30MacHOro obpasza >KU3HU (3I0pOBOE MHUTAHUE,
cOOJIIOICHUE TUTUCHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIM PEXKUM 3aHITUN M OTIbIXA,
perynsipHas ¢u3nUecKas AaKTUBHOCTH), OEpEXKHOT0, OTBETCTBEHHOTO W KOMIIETCHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PH3NYECKOMY M TICUXUYECKOMY 37I0POBBIO;

MOHUMAaHUE IEHHOCTH MPaBWJI MHAUBUAYATBLHOTO U KOJJIEKTUBHOTO O€30MacHOr0 MOBEICHUS B
CUTYaLUSIX, YTPOKAOUIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHME TIOCJIEACTBUA M HENPUATHS BPEIHBIX MPUBBIYEK (YyHNOTpeOJEHUS aJKOIoJs,
HapKOTUKOB, KypEeHUS);

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HAaHUE LIECHHOCTU MacTEPCTBa, TPYA0II00HE;



FOTOBHOCTh K AKTUBHOM JAEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOM HANpaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITENIBHO  BBINOJHATH  TaKyrO
NEATENBHOCTD;

UHTEpPEC K pa3iuuHbiM chepam mnpodeccuoHambHOM AESATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyay1ieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;
TOTOBHOCTH M CITIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSIKEHUU BCEH KU3ZHMU;
7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH 11EJIECO00PA3HOE OTHOIICHHUE K TPUPOC KaK HCTOYHUKY KU3HU Ha 3eMIie, OCHOBE
€€ CyIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS JKOJIOTHYECKOW KYJIbTYphl: MPUOOPETEHUE OMNbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOYKHBIX MTOCIIEICTBUN I OKPYKAIOIIEH CPEbI;

OCO3HaHME rI00aJTbHOTO XapaKTepa HYKOJIOTHIECKUX MPOOJIeM U MyTel UX PEIICHHUS;
CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOPETAEMBbIC MPU H3YUYCHUH OMOJIOTMH 3HAHUS M YMEHHUS IPHU
petieHuu mpobJieM, CBSI3aHHBIX C PallMOHAIBLHBIM ITPUPOIONOIH30BAHUEM (COOIOICHHUE TTPABUIT
MOBEJACHUSI B TPUPOJEC, HAMPABICHHBIX HA COXPAHEHUE PABHOBECHUS B IKOCHCTEMAX, OXPaHy
BUJIOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HEMPUATHE ICUCTBUW, MPUHOCAIIUX BPEI OKPYKAIOIIEH MPUPOIHON Cpelie, YMECHUE
IPOrHO3UPOBATH HEOIATOMPUITHBIE KOJIOTHUECKHUE MTOCIECTBUS IPEANPUHUMAEMbIX ACHCTBUI
Y TIPEIOTBpaIlaTh UX;

HAJIMYME PA3BUTOrO IKOJOTMYECKOTO  MBIIUICHUS, OSKOJIOTHMYECKOW KYJIbTYpbl, OIBITA
NEATeNIbHOCTH  JKOJIOTMYECKOM HANmpaBIE€HHOCTH, YMEHUA PYKOBOJCTBOBATbCS UMHU B
[I03HABATEIIbHOW, KOMMYHHMKATUBHOW M COLMAJIBHOW IIPAKTHUKE, TOTOBHOCTH K YYacTUIO B
NPaKTUYECKOMN AEATEIbHOCTU SKOJOTHUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW W OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAaHHIO CBOETO MECTA B MOJUKYJIbTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3IKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CpEACTBa B3aUMOACHCTBUSA
MEXAY JIFOAbMU U TTO3HAHUS MUPA;

MoHMMaHue crenu@uku OWONOTHU KaK HayKW, OCO3HaHus e& poau B (OPMHUPOBAHUU
PaAIMOHAIIBHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU [EJIOCTHOTO MPEICTABIEHUs 00 OKPYKaIoIeM
MUpE KaK O €IMHCTBE IMPUPOJbI, YeIOBeKa W OOIIecTBa, B TMO3HAHUU NPHUPOIAHBIX
3aKOHOMEPHOCTEHN U PEIIeHUH MPOOJIeM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHU IS COBPEMEHHOU IMMBWIIM3AIAN: 00ECIICYCHUSI HOBOTO
YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3aHUE MEPCIEKTHBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX PEeIIaTh
pecypcHble TMPOOJEMbl Ppa3BUTHUSL YEJIOBEYECTBA, IMOWCKA IMyTed BBIXOAA W3 TI100aIbHBIX
IKOJIOTMUECKUX MPOOJieM U oOecTieueHus mepexo/ia K YCTOMYMBOMY Pa3BUTHIO, PAIIMOHATIBHOMY
HCIIOJIB30BaHUIO IPUPOIHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU,
3aMHTEPECOBAHHOCTh B TOJIyYEHHUU OHOJOTUYECKUX 3HAHMM B IENSAX MOBBIIMICHUS OOIIeH
KyJbTYpbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM YacTh (YHKIIMOHAIBLHON
IPaMOTHOCTH 00ydaroImuxcs, GopMUpyeMoi pu U3yuyeHUu OUOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB TMO3HAHUSA, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCMOJIb30BaTh IMOJy4YaeMble 3HAHUS JI1 aHaliu3a U OOBSICHEHUS SBJICHUU



OKPY’XKaIolIEro MHpa W NPOUCXOIANIUX B HEM HM3MEHEHUH, YMEHHUE JelilaTb OOOCHOBaHHBIE
3aKJTIOYCHUST HA OCHOBE HAy4YHBIX (DaKTOB M HMEIOMIMXCS JAHHBIX C IEJhI0 TOTY4YeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIFHO MCIOJIB30BaTh OMOJIOTHYECKHE 3HAHUS JJIA pelieHus: mpooieM B
peaTbHbIX )KU3HEHHBIX CUTYalIUsIX;

OCO3HAHHUE IICHHOCTH HAy4YHOM JESITeNbHOCTH, TOTOBHOCTb OCYIIECTBISATh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pPa30BaHHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJIYYeHHUIO HOBBIX 3HAHHUM 110 OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHUS Yy4yeOHOTro mpeamera «buonorus» BKIIOYAIOT:
3HAYMMBbIC UII  (OPMHUPOBAHHMS MHPOBO33PEHHUS OOYYaIOMMXCS  MEXKIUCIUILUIMHAPHBIC
(MeXTIpeIMeTHBIE) 00IIeHaYYHbIE TTOHATHS, OTPAYKAIOIIUE IIEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenu@UKy METOJIOB TTO3HAHUS, UCTIOJb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs,
SIBJICHUE, MPOIECC, CUCTEeMa, Hay4yHbIM (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUs, UCCIENOBaHNUE, HAOIIOJACHUE, U3MEPEHUE, AIKCIEPUMEHT U JIPYTHX), YHUBEPCAIbHbBIC
y4eOHBIC JEUCTBUS (MO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYISATHBHBIC), 00CCIICUHNBAIOIINC
dbopmupoBanre GyHKIIMOHATBHON IPaMOTHOCTH MU COITMATIBLHON KOMIIETCHIIMH OO0Yy4YaroIIuxcs,
CIOCOOHOCTH o0yyJarommxcst UCII0JIb30BaTh OCBOEHHBIE MEXIUCIUTUTMHAPHBIE,
MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpPCAJIbHbIE Yy4eOHBbIC NEUCTBUS B I[IO3HABATEIbHOU W
COLMAJIBHOM ITPAKTHUKE.

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHUS IMPOTPAMMBI CPEIHETO OOIIEro 00pa3oBaHUs JTOJKHBI
OTpa)xaTh:

OBJaieHne YHUBEPCAJILHBIMYU YUeOHBIMY MMO3HABATEIbHBIMHU 1€ CTBUAMM:

1) 0a3oBble JIOTHYECKHE TeHCTBHUA:

CaMOCTOSITeIbHO  (OPMYJIMPOBATh W aKTyallM3UpOBaTh NPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUHU 3HAHWUU MPHUEMBI JIOTUYECKOTO MBINUICHUS (aHAIW3a, CUHTE3A,
CpaBHEHMS, Kiaccudukanuu, O000OIIEHHs), PACKPBIBATh CMBICT OHOJOTHYECKUX MOHSITUH
(BBLACINSITH UX XapaKTEPHbIC MPU3HAKHU, YCTAHABIMBATh CBSI3U C IPYTUMHU MOHITUSMH);
ONPEAEIATh LM JICITEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHUIKEHUS, COOTHOCUTD
pe3yJIbTaThI AEATEIBHOCTU C MOCTABJICHHBIMU LICJISIMU;

UCII0JIb30BaTh OMOJIOrMYECKUE MOHITHUS ISl OObSICHEHUS (PAKTOB U SIBICHUM KUBOUW MPUPO/IBI;
CTPOUTH JIOTMUECKUE PACCYKJCHUSI (MHIYKTUBHBIE, NEAYyKTUBHBIC, MO AHAJIOTMH), BBISBIISTH
3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHHSIX, ()OPMYIHPOBATH BHIBOJBI U
3aKJIFOYEHUS;

INPUMEHATh CXEMHO-MOJICJIBHBIE CpPEICTBA MJId TPEACTABJICHUS] CYIIECTBEHHBIX CBSI3E€H W
OTHOIIICHUI B W3Yy4yaeMbIX OHUOJOTUUECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUMM pa3HOro poja,
BBISIBIICHHBIX B PA3IMYHBIX WHOOPMAITMOHHBIX ICTOYHUKAX;

pa3pabarpIiBaTh IUIAH PEIICHUS MPOOJIeMBbI ¢ YU4ETOM aHajdu3a HMMEIOIMIUXCS MaTepUaIbHBIX H
HEMaTEepUAJIbHBIX PECYPCOB;



BHOCUTbH KOPPEKTHUBBI B ACSTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJSM, OLICHUBATh
PUCKH MOCJEACTBUI NESATEIBHOCTH;

KOOPJIMHUPOBATh U  BBIMOJHATH Pab0OTy B  YCIOBUSAX pEATbHOT0, BHUPTYyaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH )KM3HEHHBIX MPOOJIEM.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHUE AeliCTBUS:

BJIQJICTh HABBIKAMH Y4YEOHO-UCCIEAOBATEIIbCKOM M TMPOEKTHOW JESITEIBbHOCTH, HaBBIKAMHU
pazpelieHusi npoOaeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB
pEIIeHHS MPAKTUYECKUX 3aa4, TPUMEHEHHUIO Pa3IMYHBIX METO/I0B [TO3HAHMUS;

UCIIOJIb30BaTh PA3JMYHbIE BHUIBl JEATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHUSA, €ro
MHTEPIPETALNH, MPEeOOPA30BAHUIO0 U NMPUMEHEHUIO B YYEOHBIX CHTyalHUsAX, B TOM YHUCIE NpU
CO3/IaHUHU YUEOHBIX U COLIMATIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYUYHBIH THUI MBIIUICHHS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHATUSAMHU U METO/IAMH;

CTaBUTh U (OPMYJHUPOBATh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbLHOM JIESATEIBHOCTH U
KU3HCHHBIX CUTYaIIHSX;

BBISIBIISITh TTPUYUHHO-CJICICTBEHHBIC CBA3U M aKTyalIM3UPOBAThH 3a/1auy, BBIJIBUTATh TUIIOTE3Y €&
pElIeHHs], HAaXOJUTh apTyMEHTHI IS I0Ka3aTelIbCcTBa CBOMX YTBEPKACHHH, 3a/1aBaTh MapaMeTphbl
U KPUTEPHUH PEIICHMUS;

aHAIM3UPOBATh MOJIYYEHHbIE B XOJI€ PEIICHUS 3a/ayd Pe3yibTaThbl, KPUTUYECKH OLICHHBATh HUX
JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MIPUOOPETEHHBIN OIBIT;

OCYULIECTBJISATh II€JICHANPABICHHBIM MMOUCK TIEPeHOca CpPEICTB U CIOCOOOB JACHCTBUS B
podeCCUOHATIBHYIO CPEy;

YMETh MEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00IaCTH KU3HEACSITEIbHOCTH;
YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJIEH, IIPEJIaraTh OpUTrHHAIBHBIC TTOJX0/Ibl U PEUICHUS, CTABUTH MPOOJIEMBI U
3a/layy, IOMyCKaIOIIKe aJbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ undpopmanueii:

OpPUEHTHPOBATHCS B PA3INYHBIX UCTOYHUKAX WH(pOpMaLUHU (TEKCTE y4eOHOro MocoOusi, Hay4HO-
NOMYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIIOBAPSAX W CIPABOYHUKAX, KOMIIBIOTEPHBIX 0azax
naHHbIX, B VHTepHere), aHanu3upoBaThb MHPOPMALUIO PpA3JIUYHBIX BUIOB U  (QopM
IpEeICTaBIICHUS, KPUTUYECKH OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;
GopMynupoBaTh 3ampockl W TMPHUMEHSTHh Ppa3IUYHBIE METOAbl MPH TIOMCKE H  OTOOpE
Oouonornyeckoi nHMoOpMaIu, HEOOXOIUMOM JJIs BBHITIOJIHEHHS YUEOHBIX 3a]1a4;

npuoOpeTaTb  OMBIT  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;
CaMOCTOATENLHO BIOMPATh ONTUMAIbHYIO (POpMY MPEACTABICHHS OMOJIOTHYECKON UH(pOpMAIIU
(cxembl, TpaduKH, JUArpaMmbl, TaOJIHUIIbI, PUCYHKH U IPYTOe);

UCTOJb30BaTh HAy4dHbI fA3BIK B KayecTBe CpelIcTBa Mpu pabore ¢ OHOIOrHYECKON
uH(popMaIeil: MPUMEHATh XUMHUUYECKHE, (U3UUECKUE W MAaTeMaTHUYeCKUE 3HAKW U CHUMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYypy, HCIIOJIb30BaTh U MPeoOpa30BhIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATISAHOCTH;



BJIQJIETh HaBBIKAMU PACIO3HaBaHUS U 3alUThl UHGOpMaIU, UHHOPMAIIMOHHONW 0€30MacHOCTH
JIMYHOCTH.

OBiageHne yHUBEePCAJbHBIMA KOMMYHUKATHBHBIMHU I€UCTBUSIMU:

1) oOmenme:

OCYILIECTBIIATh KOMMYHHMKAIIMM BO BCeX cdepax >KU3HU, aKTMBHO Y4YacTBOBATh B JUAJIOTE WJIU
JUCKYCCUM MO CYIIECTBY OOCyX)JaeMod TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3BIBATH
CyXIEHHSI OTHOCUTEIIBHO BBINOJIHEHUS NPEeIaracMord 3aJayd, YUYUThIBATH HWHTEPECHl W
COTJIACOBAHHOCTH MO3UIIMH APYTUX YUYACTHUKOB JUAJIOTA U JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIC CPEJCTBA OOIICHHS, NMOHMMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
MPEANOCHUIOK BOSHUKHOBEHHUS KOH(DJIMKTHBIX CUTYallUid, YMETh CMSIT4aTh KOH(QJIUKTHI U BECTH
MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCOOAMHU OOIIEHUS] W B3aMMOJCHCTBUS, TIOHUMATh HAMEPCHHS JIPYTHUX
JIOJICH, TPOSIBIATH YBAXXUTEJIBHOE OTHOIIEHHE K COOCCeIHHMKY M B KOPPEKTHOH (Qopme
dbopMyIIHpOBaTH CBOM BO3PAKCHHUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCHOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesiTeJIbHOCTD:

MOHUMATh M UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHJIHOW WM HHAWUBUIYyaJIbHOH pabOTHl IpHU
pelieHnu OUOJI0TUYECKOM TIPo0IeMbl, 000CHOBBIBAaTh HEOOXOIUMOCTh MPUMEHEHHUS TPYIIOBBIX
(¢opM B3aUMOAEICTBUS MPHU pelIEHNU y4eOHOH 3aauH;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JAEUCTBUM C Yy4YETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 YJ€Ha KOJUICKTUBA;

MIPUHUMATh LIEJIM COBMECTHOM JIESITEILHOCTH, OPTraHW30BbIBATh M KOOPJAMHUPOBATH JICHUCTBUS 1O
€€ JOCTH)KCHMWIO: COCTaBJIATh IUIAH JIEMCTBUM, pACHPENCNSATh POJIM C YYETOM MHEHUU
YYaCTHUKOB, 00CYXIaTh PE3yIbTaThl COBMECTHOU pabOTHI;

OIICHMBATh Kau€CTBO CBOETO BKJaJa M KaXJOTr0 y4YaCTHMKA KOMaHJIbl B OOLIMUA pe3yJbTaTr IO
pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE IIPOEKThI, OIEHMBATh HJIEM C TO3WIMA HOBHU3HBI, OPUTMHAIBLHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIWYHBIX CUTYALHSX, MPOSBIATH
TBOPYECTBO U BOOOpaKCHHUE, OBITh HHUITUATHUBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJsITUBHBIMHU J€fiCTBUSIMH:

1) camoopranuzanus:

UCII0JIb30BaTh OUOJOTUUECKUE 3HAHUS JIJIsl BBISIBIICHUS MPOOJIEM U UX PELICHUS B dKU3HEHHBIX U
Y4EOHBIX CUTYalIUSIX;

BBIOMpaTh Ha OCHOBE OHMOJIOTMYCCKMX 3HAHHWH IIEJICBBIE W CMBICIIOBBIC YCTAaHOBKHM B CBOMX
JNEUCTBUSIX M MOCTYNKaxX IO OTHOILICHHWIO K KHWBOM MPUPOJIE, CBOEMY 3/I0POBBIO M 3J0POBBIO
OKPYXaIOUIUX;

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENBHYIO ACATEILHOCTD, BBISIBIATH MPOOJIEMbI, CTABUTh
u (OpMyITUpOBaTh COOCTBEHHBIE 3a7ayll B OOpa30BaTEIBHOW NEATEILHOCTH W >KU3HEHHBIX
CUTYaIUSX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHUS MPOOJEMbl C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUMH;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;



pacIMpATh paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHI;

7ieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;
OLIEHHUBATh PUOOPETEHHBIN OMBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW SPYAULMHM B pa3HbIX OO0IACTAX
3HAHUM, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTb OLICHKY HOBBIM CHUTyaLMsIM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YIbTATOB LEIAM;

BJa/IeTh HAaBbIKAMHU I03HABATEIBHOM pEeQIEKCUM KaK OCO3HAHMS COBEPIIAEMBIX JACUCTBUH U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YyJbTAaTOB U OCHOBAHMM, MCIOJb30BaTh MPUEMBI pedieKcun
I OIICHKU CUTYaI[H, BHIOOpa BEPHOTO PEIICHHS,

YMETB OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PEIICHUS 110 UX CHUKECHUIO;

[IPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

MPUHUMATh ce0sl, IOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

[IPUHUMATh MOTUBBI U apTYMEHTHI APYTUX [IPU aHAIIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIUH JIPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpenmetHbie pe3ynbTaThl OcBoeHHMS mporpammbl COO 1o Ouosnorud Ha 0a30BOM YPOBHE
BKIIIOYAIOT crienuduueckue s yueoOHoro npeamera «buomorus» HaydHbIC 3HAHUS, YMCHUS U
CrocoOBl JICMUCTBUN 10 OCBOCHUIO, MHTEPIIPETAIMM W MPeoOpa3oBaHUIO0 3HAHWUMW, BHJIbI
JESATENHHOCTH IO MOJIYYEHUI0 HOBOTO 3HAHUS U MPUMEHEHUIO 3HAaHWM B Pa3IMUHBIX y4eOHBIX
CUTyallMsX, a TaKKe B pEalbHBbIX J>XU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C Ouosoruei. B
MporpaMMe MPeJAMETHBIE Pe3yJIbTaThl MPEJICTABICHBI 110 T'0/1aM O0yUYEHUSI.

[IpeameTHBIe pE3yNbTaThl OCBOEHUs yueOHOro mpeamera «buonorus» ¢ 10 Knacce NOTKHBI
OTpPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECT€ M pPOJU OHOJIOTUM B CHUCTEME HAy4YHOTO 3HAHUS
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHWU COBPEMEHHOI €CTECTBEHHO-HAYYHOW KApTUHBI MUpaA U
HAy4YHOT'O MHUPOBO33PEHUS, O BKIAJC POCCHICKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oounonoruu, GyHKIIMOHATBLHON TPaMOTHOCTH YEJIOBEKA /ISl PEIICHHMSI )KU3HEHHBIX 3a/1a4;

YMEHUE PpaACKpBbIBATh COJEpPKaHHE OMOJOTMYECKHX TEPMHHOB W TOHATHUMA: XU3Hb, KIIETKA,
opraHu3M, Merabonu3M (0OMEH BelIeCTB M MPEBpAIllEHHE DJHEPruu), TOMEOCTa3
(camoperynsiusi), ypOBHEBas  OpraHM3alldsl  KUBBIX  CHUCTEM, CaMOBOCIPOU3BEICHUE
(penpoayKiusi), HACJIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

yMEHUE Wu3JlaraTh OHOJOTHYECKHE TEOpUH (KJIETOYHAas, XpPOMOCOMHAs, MYTallMOHHAas,
IEeHTpajdbHasg J0TMa MOJICKYJsipHOW Oumosioruun), 3akoHbl (I. Mennens, T. Moprana, H. U.
BaBunosa) u yueHus (0 1ieHTpax MHOToo0Opa3usi U1 MPOUCXOKIEHUS KyJIbTypHbIX pacTeHuit H. 1.
Basunosa), onpenensaTs TpaHUIlbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHUE BJIQJIETh METOJAaMH HAYYHOTO MO3HAHUSI B OMOJIOTHU: HAOMIOACHUE W OMUCAHUE YKUBBIX
CUCTEM, TPOLIECCOB U SIBJIICHU, OpraHu3alisi U MPOBEJCHHE OHMOJIOTMYECKOTO IKCIIEPUMEHTA,
BBIJIBIDKCHUE TUIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXIy HCCICAYyEeMbIMH BEIUYMHAMU,



OOBSICHEHHE TOJYYEHHBIX pe3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX TMOHSITUH, TEOpUU U
3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbl HA OCHOBAHHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE IPU3HAKK BUPYCOB, KIETOK MPOKAPHUOT U BYKApHOT,
OJIHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
IpEeBpAIllEHUs YHEPTrUU B KIETKE, (DOTOCHHTE3a, MJIACTUYECKOTO U IHEPreTUYECKOro OOMeHa,
XEMOCHHTE3a, MUTO03a, MEH03a, OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHIUBUYAIBHOIO Pa3BUTHUS
opranu3Ma (OHTOTEHE3);

yMEHUE TPUMEHSTh TOJYYCHHBbIC 3HAHHUS I OOBSICHEHHS OHOJOTUYECKHUX MPOILIECCOB U
SABJICHUM, JIJIS] IPUHATHUS IPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKU3HM C 1I€JIbI0 00ecreueHus
0€30MacCHOCTH CBOETO 3J0POBbS M 3J0POBbS OKPYXKAIOMIMX JIOJEH, COOIOJIEHUS HOPM
IPaMOTHOTO IMOBEJIEHUS B OKPY’KalIIEW NPUPOJHOM cpene, MOHMMaHUE HEOoOXOJAMMOCTU
WCIIOJIB30BAaHUS JTOCTHXKCHHM COBPEMEHHOW OMOJIOTHH M OMOTEXHOJOTUN IS PAIlOHAIBEHOTO
IPUPOAOIIOIH30BAHNUS,

yYMEHUE pelaTh 3JIEMEHTApHbIE T€HETUYECKUE 3a/la4yd Ha MOHO- U JUTHOPUIHOE CKpEUIMBaHUE,
CUEIUICHHOE HAcJIeOBaHUE, COCTAaBJIATh CXEMbl MOHOTMOPHIHOIO CKpEIIMBaHUS IS
MpeICKa3aHMs HACIEJOBAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBITIOJHATH J1a00paTOpHBIE U MpaKTUYECKUE pabOThl, COONIIOAATh IpaBMiIa IpHu padoTe ¢
y4eOHBIM M JIa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OILICHUBaTh U HMHTEPIPETUPOBATh HHOOpPMAIUI0 OHOJIOTHYECKOTO
coJiep KaHMsl, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHMS W3 Pa3IMYHBIX HCTOYHUKOB (CpeACTBa
MaccoBO# MH(pOpMaIK, HAYyIHO-TIOMYJISPHBIE MaTEPHUAIIbl), STUUECKHE aCIEKThl COBPEMEHHBIX
UCCJIeIOBaHUI B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTUH;

yYMEHHUE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS, 000011asi OMOIOTMYECKY IO
MHPOpMAIMIO M3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO HCIIOJb30BaTh MOHSATUWHBIA ammapar
Ouosoruu.

[IpeameTHbIe pe3yNbTaThl OCBOEHUs yueOHOro mnpeamera «buonorus» ¢ 11 Knacce NOMKHBI
OTpaxaTh:

c(OPMHUPOBAHHOCTh, 3HAHUA O MECTe€ M POJU OHOJOTMH B CHUCTEME HAYy4YHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOW KApTUHBI MUpaA U
HAy4YHOT'O MHUPOBO33PEHUS, O BKIAJC POCCHMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouonoruu, (GyHKIIMOHATBLHON IPaMOTHOCTH YEJIOBEKA /ISl PEIICHHMS] )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpBbIBATh COJIEp)KaHUE OMOJIOTMYECKUX TEPMUHOB WU TOHATHI: BUMA, MOMYJISLHUA,
reHoOHJ, DBOJIONMS, JBIWXKYyLME CWibl ((PakTophl) HSBOJNIONUHU, MNPUCTOCOOIEHHOCTD
OpPraHM3MOB, BHUJ000pa3oBaHUE, JKOJOTHUECKHe (AKTOPhI, HOKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYIICHTHI, TN MUTAHMS, SKOJIOTUYECcKas MIpaMuia, OnoreoreHos, ouocdepa;
yMEHUE U3Jaratb OMOJIOTHYecKue Teopuu (dBoJtonronHas teopust Y. JlapBuHa, cuHTEeTHYECKas
TEOpUs. D3BOJIOLIMM), 3aKOHbI U 3aKOHOMEpHOCTU (3apoabiieBoro cxoactsa K. M. bapa,
yepe0oBaHus TJIaBHBIX HampaBiieHui u myteut sBomtonnu A. H. CeBeprioBa, yuenus: o ouocdepe
B. U. BepHaackoro), onpeaensTh rpaHUuLbl KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHUE BJIAJIETh METOJAaMH HAYYHOTO MO3HAHUSI B OMOJIOTHHU: HAOMIOACHUE W OMUCAHUE YKUBBIX
CUCTEM, IPOLIECCOB U SIBJIICHU, OpraHu3alisi U MPOBEJCHHE OMOJIOTMYECKOTO IKCIIEPUMEHTA,
BBIJIBIDKCHUE TUIOTE3bl, BBISBJICHUE 3aBUCHUMOCTH MEXIy HCCICAyEeMbIMH BEIMYMHAMU,



OOBSICHEHHE TIOJIYYCHHBIX pPEe3yJbTaTOB, HWCIOJIB30BAHHBIX HAYYHBIX TOHSATHH, TEOpUUA U
3aKOHOB, YMEHUE JIeTIaTh BHIBOABI HA OCHOBAHHH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NPU3HAKU CTPOCHHUS OMOJIOrMUECKUX OOBEKTOB: BHUJOB,
NOMYJISIIIANA, TPOMYIICHTOB, KOHCYMEHTOB, PEAYIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TIPOIIECCOB:  HACJTEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHUI000pa30BaHusl, MPHUCIIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBUS HKOJIOTMYECKUX (PAaKTOPOB Ha
OpPraHMU3MBbl, IEPEHOCA BEIIECTB M MOTOKA YHEPTHH B SKOCHCTEMaX, aHTPOIIOT€HHBIX U3MEHEHUIN
B DKOCHCTEMax CBOEH MECTHOCTHM, KPYroBOpOTa BEHIECTB U OMOr€OXMMHMUYECKHUX ILHMKIOB B
ouocdepe;

yMEHHE TPUMEHITHh TMOJYYCHHbIE 3HAHHUS ISl OOBSICHEHHS OMOJOTHYECKMX MPOIECCOB U
SIBIICHUH, 1711 IPUHATUS MIPAKTUUECKUX PEIICHUI B TIOBCETHEBHOM JKMU3HHU C LEIbI0 00ECTICUeHNUs
0€30MacCHOCTH CBOEro 3J0pOBbS M 370POBbsl OKPYXKAIOLIUX JIIOJCH, COOMIOIEHUS HOPM
IPaMOTHOTO TIOBEACHHUS B OKpY)KAlOIIeH MPUPOAHON Cpele, NMOHMMaHWe HeoOXOIUMOCTH
MCTIOJIB30BaHUS TOCTHYKCHUN COBpEMEHHOMU ounonoruu IS paroHaIbLHOTO
MPUPOIOTIONB30BAHUS;

yYMEHHE pelIaTh AIeMEeHTapHbIEe OUOIOTMYECKUE 3aJa41, COCTABISATh CXEMBbI IEPEHOCa BEIIECTB U
SHEPTUU B dIKOCHUCTEMaX (I[€MU TUTaHU);

YMEHHE BBITIOJHATD JTJAOOPATOPHBIE U MPaKTUIECKUE padOThI, COONIOAATH MpaBuia mpu padboTe ¢
y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OICHHBaTh M HWHTEPIPETUPOBATh HHPOPMAIUIO OHOJIOTHYECKOTO
CoJiep>KaHusl, BKIIIOYAIOUIYIO TICEBJOHAYYHBbIE 3HAHHUS M3 Pa3jIMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBOd WHGOpMAIMK, HAYYHO-TIOMYJSIPHBIE MaTepHalibl), paccMaTpUBaTh TI00aTbHBIC
AKOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOIIECHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

yYMEHHE CO3/1aBaTh COOCTBEHHbIE MMMChMEHHBIE U YCTHBIE COOOIIeHHsI, 000011asi OMOIOTHUECKYIO
UHPOPMAIIMIO M3 HECKOJbKUX MCTOYHHMKOB, T'PAMOTHO HCIIOJIb30BaTh MOHATUWHBIN ammapar
OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

KojaunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3aesioB H TeEM uudpoBLIe
Ne n/m P Konrpoabubie | IlpakTHueckue (1dpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
b K
1 buonorus kak Hayka 2 0.5 nommorexa 110
https://m.edsoo.ru/7f41¢292
2 JKuBBIe cucTeMBI U UX OpraHu3aIus 1 bubmorexa LHOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHUH COCTaB U CTPOEHHUE KIETKHU 8 1 bubmorexa LHOK
p https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
4 XK 6
HBHEACATEILHOCTD IICTIH https://m.edsoo.ru/7f41¢292
5 Pa3zmHoOXeHME M HHIMBUyaTIbHOE PAa3BUTHE 5 1 bubnnoreka [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTH M H3MEHUYHBOCTH 2 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6nmoreka [JOK
8 P 1
C3CPBHOC BpeMs https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 4




11 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne ni/m Konrtpoubnbie | IIpakTnueckue
NPOrpamMMmslI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6nmoreka [JOK
1
! IBOTIOUHOHHAS OHONOTHS ? https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opraau3msbl U OKpy’Karomas cpeaa 5 1 bubmorera [TOK
p 3 OKpy B peA https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Coo01mecTBa 1 SKOJOTHYECKHE CHCTEMBI 9 hitps:/m.cdsoo.ru/7f41cc74
bu6nmnoreka [JOK
2
> Peseparoe Bpevs https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 34 0 2.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosan4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara uudpoBbie
Tema ypoka KonTtpoubnbie | IIpakTnueckue A bp
n/n Bcero U3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bub6nunoreka [IOK
1 buoiorus B cucteMe Hayk 1 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
MeToapl TO3HAHUS KUBOW TTPUPOIBI.
[TpakTuueckas padora Ne 1
2 «Hcnons3oBaHME pa3IMUHBIX 1 0.5 bubmorexa TIOK
P ' https://m.eds00.1u/863e6122
METO/IOB IPY U3YUYEHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckue cucTemsl, IPOLECCHI 1 bubnuorexa [JOK
U UX U3y4YEHHE https://m.eds00.1u/863e6564
4 XuMHu4uecKuii cocTaB KieTku. Boma n | bubmuorexa [JOK
MHUHEPAJIBHBIE COJIA https://m.edsoo.ru/863e674¢
bubnuoreka [IOK
5 benku. CoctaB u cTpoeHue 6enko 1
i Tap 1 CTpoCHH HIoB https://m.edso0o0.ru/863e6b72
DepMeHTbI — OHOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue | 0.5 bubnmoreka [JOK
KaTaTUTHIESCKON aKTHBHOCTH ' https://m.edso00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJIM KaTajasbl)»
buo6 OK
7 Yrnesoasl. JInnuael 1 nomorexa [

https://m.eds00.ru/863e6870




but6mmoreka [JOK

8 Hyxenrostie Kneiorst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropust u METObI N3yUEHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak nenoctHas xuBas
cucreMa
CrpoeHnue 3yKapuOoTUYECKON KIIETKH.
JlaGopatopHnast paborta Ne 2
«3yueHune cTpoeHUsI KIIETOK bu6nuorexa IIOK
11 pacTeHuii, KUBOTHBIX, TPHOOB H 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOTIpENapaTax u ux
OTHMCAaHUE»
bubnuoreka [JOK
12 OOMeH BelecTB Uik METadoIN3M hitps://m.cdsoo.r/863¢766¢
bubnunoreka [JOK
13 Potocuires. XemocHnres https://m.eds00.1u/863¢7¢98
14 DHepreTuIecKuii 0OMeH bubmorexa [OK
https://m.edsoo.ru/863e7aae
JKuzHeHHbIN KUK KIETKU. [lenenue
KieTku. Muto3. JlabopaTopHas Bu6mrorexa 1OK
15 paborta Ne 3 «Habmrogenue muTto3a B 0.5
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEeLIKa JTyKa Ha
TOTOBBIX MUKPOTPETapaTax»
16 buocunres Oenka. Peakuus bubnmoreka [JOK
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796¢
bubnunoreka [JOK
17 Tpascasnus — Guocknres benka https://m.edsoo.ru/863e796¢
18 Hexnerounsie ¢popmbl )KU3HA — bubmuoreka LIOK




BHUPYCBI

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

bubnunoreka [IOK

19 ®opMBbl pa3MHOKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. but6mmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OII010TBOPEHHE.
21 Jlaboparopnas pabota Ne 4 0.5 bubnmnoreka [JOK
«3ydeHune cTpoeHus MONIOBbIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOITpenaparax»
2 HNunuBunyanpHOE pasBUTHE bu6nuorexa IIOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
3 ['eneTnka — Hayka o bubnuotexa [JOK
HAacCJIEeJICTBEHHOCTHU U U3MEHUYNBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJICTOBAHUS
24 pu3HaKoB. MoHOruOpuIHOE bubmmorexa OK
https://m.edsoo.ru/863e8878
CKpEITMBaHNE
UTHOPHUIHOE CKpeIUBaHuE. 3aKOH
25 fe3aBI/II()ZI/Ii[/IOFO HzinI:IIOBaHI/I;I bubnnorexa LIOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuernieHHOe HaclIeJOBaHHE
npusHakoB. JlabopaTopHas pabora
2% No 5 «M3yuenue pe3ynbTaToB 0.5 bubnmnorexka HOK
MOHOTHOPHUIHOTO U AUTHOPHUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIMBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOTIPETIapaTax»
27 I'eneruka nosa. HacnenoBanue bubmuorexa [JOK




IMPU3HAKOB, CHCIIJICHHBIX C I1IOJIOM

https://m.eds00.ru/863e8c60

W3menunBocts. Henacnencreennas
U3MEHYMBOCTh. JIabopaTopHast

)3 pabora Ne 6. UzyueHue | 0.5 bubnmnoreka [JOK
MOIU(DUKAITMOHHOW U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BApUALIMOHHOTO Psifia U
BApHUAIMOHHON KPHUBOII»

HacnenctBenHnast ”3MEHYUBOCTb.

29 JlaboparopHuas pabota Ne 7. 1 0.5 bubnmnoreka [JOK
«AHanu3 MyTaluui y 1po30(puisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»

30 I'eneruka yenoBeka 1 bubmorexa [OK

https://m.edsoo.ru/863e8d78
PesepBHblit ypok. O0001IEHNE TTO

31 teMme «HacnenctBeHHOCTD U 1

W3MEHYMBOCTH OPTAHU3MOBY»
bu6nunoreka [IOK

32 Cenexuns Kkak Hayka 1 npouecc ! https://m.edsoo.ru/863e9214

13 MeTo bl U TOCTHXKEHHUS CEeJICKIINU | bubnuoreka [JOK
pacTeHUM U KUBOTHBIX https://m.edsoo.ru/863e9214

14 broTexHoI0rus Kak oTpacib 1 bubnuotexa [JOK
MPOU3BOJICTBA https://m.edsoo.ru/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME




11 KITACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara nudposbie
Tema ypoka Konrtpoasnbie | IIpakTnueckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 DBOJIIOLMS U METOJIbI €€ U3yUEeHUS 1 bubmorexa [TOK
H A M https://m.edsoo.ru/863ea20e
5 Hcropus pa3sButus NpeAcTaBICHUN ) bubnuorexa IIOK
00 3BOJIIOLUU https://m.eds00.1u/863e9570
but6mmoreka [JOK
3 M |
HIPOIBOIIOTHA https://m.edsoo.ru/863e9cle
[Tonmynsuus Kak 3eMeHTapHas
€MHUIA BUJA U 3BOJIIOINH.
4 JlaboparopHas pabota Ne 1 1 0.5 Bubmmorexa [IOK
paTopHa: p ) ' https://m.eds00.1ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)
5 JIBrOKyIIHE CHITBI (3JIEMEHTApPHBIC 1 bubnuorexka [JOK
(bakTOpBl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
but6mmoreka [IOK
6 EctectBennslit 0T60p 1 ero Gpopmbl 1
p $op https://m.edsoo.ru/863e9ed0
Pe3ynbTatel sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 0.5 bu6muoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCUTEIILHOTO XapaKTepar»
2 Hanpasnenus u nytu 1 bubnuorexa [JOK
MaKpO3BOIIOLUU https://m.edsoo.ru/863e9cle
9 Heob6patumocts 3BOIIONINN 1




Ucrtopwus sxu3nu Ha 3emiie 1 METObI

10 i
e€ U3yueHus
1 I'unoTe3bl NPOUCXOKIACHUS KU3HU bubmuoreka [IOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazBuTue *u3Hu Ha 3emMJie 10 Hpam U bubnuorexa [JOK
IepuoaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOIIOLUI
PacCTUTEIBHOTO U KUBOTHOTO MUPA.
13 [IpakTuueckas padora Ne 1 0.5 bubnuotexa [JOK
«/3yueHne UCKOITaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUIEKLIHASX )
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpPraHuYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJI0OBEKa (aHTPOTIOTEHE3) bubmmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JIBuokyiue cuibl (pakTopsl) bu6mmoreka [IOK
aHTPOTIOT€HE3A https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUN IBOJIIOLUN
4eJloBeKa
18 Yenoseueckue pacbl ¥ NPUPOIHBIE bubnuorexa [JOK
aJlanTaly 4eJIOBeKa https://m.edsoo.ru/863eaeca2
PezepHbiit ypok. O600meHue mo
19 TeMe « BO3HMKHOBEHME U pa3BUTHE
YKU3HM Ha 3eMIie»
20 DKOJIOrus Kak HayKa
)1 Cpensl 00uTaHUS U YKOJIOTHIECKHE bubmuoreka [JOK
(hakTOopHI https://m.edsoo.ru/863eafec
2 AbuoTtnueckue HakTopsl. 0.5 bubmmoreka [IOK

JlabopaTtopHnas pabota Ne 3.

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




«Mopdonoruyeckue 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oburtanwmsi». JlabopaTopHas pabora
Ne 4. «BnusHue cBeTa Ha poCcT U
pa3BHUTHE YEPEHKOB KOJIEYyCa

23 buotnueckue GpakTopsl bubmorexa [OK
https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTepUCTUKU
nomysiun. [Ipaktudeckas pabora
24 Ne 2 «IToacuéT mIoTHOCTH 0.5
TIOMYJISIUI pa3HbIX BUOB
pacTeHun»
)5 Coo0mecTBa OPraHu3MOB — but6mmoreka [IOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKNE CUCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHbBIE IOKA3aTeNN SKOCUCTEMBI.
27 DKOJIOTUYECKUE TUPAMUIBI. bubmmorexa TIOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykueccus
28 [IpupoaHbie SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rinobanpHas bubnuoteka [JOK
JKOcHUCTEMA 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16
32 YenoeyecTBo B Onochepe 3emiu
13 CocymiecTBoBaHUE TPUPOBI U bu6mmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PezepHblit ypok. O000IIEHNE TEMBI

«Co00111eCTBA M DKOJIOTUYECKUE




CHUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

2.5













