MWHUCTEPCTBO NPOCBEWEHWA POCCHMIACKOI SEAEPALIMK
MuHuctepcreo o6pasosaina M Hayku YP

MyHuumnancHoe ob pasosaHue” MyHUUMNansHbli okpyr
Wapxanckmid pafion YP"
MBOVY "H-Kusaperas COLI"

PACCMOTPEHO YTBEPAIOEHO
3am. o VRP TAPSETHD KO ]
Gt N ¢ = =
Meaconer MTT:ITM " 2 Crpeitkosa A.B,
18" aBryeri 2023 1 I i';'ﬂﬁf;i%s J
PABOYAS TPOrPAMMA

(1D 1546445)

yuebuoro npeamera «Buoaorns. Basonkiii YPOBCHE

A1z obyumonmxes 10— 11 kaaccos

H-Kusapsr 2023




MOACHHUTEJIBHAA 3AINTHCKA

[Ipn paspaborke nporpaMmsl 110 OHOJOIMH TEOPETHYECKYIO OCHOBY U8
OrpejelieHns MOAX0A0B K (OPMHPOBAHUID coJiepiKaHua yuyeDHOro mnpeamera
«buonorus» cocrawim:  KoHuentyaneHeie nonokenus PrOC COO o
B3aMMOOOYCIOBIEHHOCTH  LIEJIeH, COJepKaHus, pe3yJbTaToB oOydeHus WM
TpeboBaHUil K YPOBHIO MOATOTOBKH BHIMTYCKHUKOB, MOJI0MKEHHS 00 00X 1Hensax u
MPHHIMATAX, XAPAKTEPH3YIOIUIMX COBPEMEHHOE COCTOAHME CHCTEMbI CPEIHETrO
obumiero oOpazosanus B Poccuiickoii @esepanuu, a TaKKe TMOJOKEHHS O
cnennguke duonoruy, e€ 3Ha4EHUH B MO3HAHWH JKHBOH NPUPOALI U odecnedeHun
CYHecTBOBaHUA 4enosedeckoro obumecrsa. CornacHo HasBaHHBIM TOJIOKEHHAM,
OTIpe/ieNIeHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI 110 OHOJIOTHH H €€ CTPYKTYpa.

[Iporpamma mo ©Ouosorum paét mnpeiacrasieHwe o uemsx, o0 oduied
cTpaTerud OOydeHMs, BOCIIMTAHMA M pa3BUTHA O00y4YaKOLIMXCH CpPEACTBAMH
yucOHOro mnpenmera «buonorus», onpeaenser o043aTENBHOC MPEAMETHOEC
CO/IEpiKaHue, ero CTPYKTYPY, pacrnpejeneHue 1o pasjellaMm  H - Temam,
PEKOMEHIYEMYIO TOCIEA0BATEIBHOCTE H3YMeHH YIeOHOTO Marepuana ¢ yIEToM
MEKIPEAMETHBIX W  BHYTPHIIPEIMETHBIX CBS3CH, JIOrHKH 00pa3oBaTeIbHOIO
npotecca, BO3pacTHeIX 0COOEHHOCTEH 00yYatoIHXCco.

B nporpamMe mo OwomorMM @ TakiKe YUHTHIBAIOTCA TpeboBaHMA K
MUIAHHPYEMBIM  JTHYHOCTHBIM, METarnpejMeTHEIM H [pPe/IMETHBIM pe3yibTartaM
o0OyveHus B (DOPMHPOBAHMH OCHOBHBIX BHAOB  Y4eOHO-TIO3HABATEIbHOI
JNEATENBHOCTH/ YHeOHBIX  ACHCTBHI 00y4alOMMXCA MO OCBOCHHIO COACpPHKAHHA
bronoruueckoro obpaszoBaHHA.

B nporpamme no 6monorun (10-11 kmaccel, 6a30BbIi YPOBEHB) peaqn3oBaH
MPUHLMATT [IPEEMCTBEHHOCTH B HM3yuYeHHn Owonoruw, Omarojaps deMmy B HeH
MPOCMATPHUBAETCA HAMpaBIEHHOCTb HA Pa3BUTHE 3HAHMIA, CBA3AHHBIX C
(opmupoBanuem €CTECTBEHHO-HAYUHOTO MHPOBO33DEHH, LEHHOCTHBIX
OpHEHTalMH THYHOCTH, IKOJOTHUMECKOT0 MBIIIJIEHHA, NIPEICTABIEHUH O 3I0POBOM
oOpasze #u3HH ¥ OepeKHBIM OTHOUICHHEM K OKPY’KaroleH TNPHPOIHOH cpeje.
[Toaromy Hapsay ¢ uzydeHdeM o0eOHOIOMHYECKUX TEOPHIt, a Takke 3HaHHH O
CTPOEHHH KHBBIX CHCTEM Pa3HOTO paHra H CYLIHOCTH OCHOBHBIX NPOTEKAONIUX B
HUX MPOLECCOB B MPOrpaMme 1o OMONOrHM yIENeHO BHHMAHHE HCHOJIb30BAHUIO
MONYYEHHBIX 3HAHWH B TIOBCEIHEBHOH JKHU3HHU JNA pelleHns NPUKIAIHBIX 3a/1a4, B
TOM HHCHE: NMPOHIAKTHKM HACTEACTBEHHBIX 3aD0JCBaHMi 4YENOBEKa, MEIHKO-
FeHETHYECKOro KOHCYJILTHPOBAHUSA, 0DOCHOBaHUS IKOJIOTHYECKH
nenecoo0pasHOro MOBEACHHA B OKPYXKAWOIIEH NPHPOAHOH cpele, aHaIM3a
BIMAHUS XO3AHCTBEHHON JEATENBHOCTH YEJOBEKAa HA COCTOAHME NPHPOJHBLIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHIIEHHEe BHHMAHHUA K NPHKJIAHOH HANpaBIeHHOCTH
yuebHoro npeaMera «buonorus» NpOAMKTOBAHO HEOOXOIMMOCTBIO obDecnedeHms



YCIIOBHI JUIS PEIeHHs OJIHOH M3 aKTyalbHBIX 33124 MKOJIBHOIO OHOJOIHYECKOT0
obpazoBaHus, KOoTOpas mpednonaraer (QOpMHPOBaHHE Yy  00yvarOUINXCH
CHOCODHOCTH  @IanTHPOBATLCA K M3MEHCHMAM JHHAMHYHO pPa3BHBAIONICTOCH
COBPEMEHHOIO MHpa.

buonorus Ha ypoBHe cpeaHero o0uiero oOpazoBaHHs 3aHMMAeT BaKHOE
mecTo. Ona obecnieunsaer (opmupoBaHHe y 00yyalIMXCH NPEACTaBICHUH ©
Hay4dHOH KapTHHE MHpa, paclimpseT H 0000laeT 3HAHHA O KUBOH npupoae, ee
OT/IMYMTENBHBIX NPH3HAKAX — YPOBHEBOH Opramu3alid H IBOMIOLHMH, CO3JaET
YCIOBUSA  JUIs:  [MO3HAHMS  3aKOHOB  KUBOH  1puHpojsl,  GOpMHPOBAHM
(YHKIMOHATBLHOH T'PaMOTHOCTH, HABBIKOB 370poBoro u OezomacHoro obpasa
JKM3HH, IKOJTOTHYECKOTO MBIIIEHHS, HIEHHOCTHOIO OTHOIIEHHS K AKHBOH NpHpoe
H YeJI0BEKY.

boabmoe 3nayenne OHOMOTHA HMEET TAKKE 1A PEIICHHSA BOCTIMTATEILHBIX H
pasBHBAKOMIMX  3a7a4  cpeanero  obulero  oOpasoBaHHA,  COIHAIIM3AIHH
oOyuatommxca. M3yuenne Ononornn obecneyuBacT yenoBus s GOPMHPOBAHHA
HHTEIVIEKTYANBHBIX, KOMMYHHUKAIMOHHBIX W WHQOPMALMOHHBIX  HABBIKOB,
ICTETHYECKOH KYIbLTYPBl, crocoOCTBYeT HMHTerpanii OHONOTHYECKHX 3HAHHH ¢
MPEACTABICHUAMH H3 JIPYTHX YUEOHBIX MPEJMETOB, B HACTHOCTH, (PHIHKH, XUMHH
W reorpaun. HaspanHble TNMOJOKEHHS O MpeAHa3HaYeHHn Y4eOHOTO npejMera
«bronorna» COCTABMIIM OCHOBY JUIS ONPEACTCHHS MOAXOA0B K oT1Oopy M
CTPYKTYPHPOBAHHWIO €r0  COAEPIKAHHA, MNPEACTABICHHOIO B [porpaMme Mo
DHOIOTHH,

Ot1bop conepanus yuebnoro npeamera «buonorus» Ha 0a3oBOM YpPOBHE
OCYIIECTBIEH C MO3HIMH KYJbTYpOcoOOpasHOro noaxoja, B COOTBETCTBHH ¢
KOTOPBIM 00Y4aloIMecs MO/DKHBI OCBOMTH 3HAHMA W YMCHHA, 3HAYHMBIC 114
(opmupoBanust  001IEH KYJILTYPbl, ONPENEHSIONIHE AJEKBATHOE I[10BEIEHME
4EIOBEKA B OKpYIKalouield MpUpoJHOI cpele, BOcTpeDOBaHHBIE B MOBCEIHEBHOI
JKM3HH M NPakTHYECKO# aearenbHocTH. Ocoboe MecTo B 9TOiH cHCTEME 3HAHMI
3aHUMAIOT JIEMEHTBI COJIEPKAHHS, KOTOPBIE CITYAKAT OCHOBON 1118 (JOPMHPOBAHHSA
MpEeACTABICHHII © COBPEMCHHOH €CTECTBEHHO-HAYHHOH KapTHHE MHpa H
HEHHOCTHBIX — OPMEHTALMAX  JIMYHOCTH,  CHOCODCTBYIOIMX  I'yMaHM3alluH
DHOIOTHYECKOr0 00pa3oBaHUs.

CTpyKTypHpOBaHMe cojaepkanus y4eOHOro marepuana B HPOrpaMMe Mo
DHONOrMM  OCYILECTBIEHO C YYETOM [PHOPHUTETHOIO 3HAYEHMs 3HaHWI 00
OTITHYHUTEILHBIX OCOOCHHOCTAX JKUBOIT MPUPOILI, 0 €€ YPOBHEBOI OpraHu3auni u
IBOMOIMK. B COOTBETCTBUH € 3THUM B CTpYKTYpe yuebHoro npeamera «buonorusy»
BBIJEIEHB] CIIeVIONIHE coJepiKaTenbHble MHHUH: «bHonorua kak Hayka. Metoasl
HayuHoro nosuanus», «Knerka wax Ouonormdeckas cucreman, «OprauusMm Kak



OHoJlorvueckas cucrema», «CucreMa ¥ MHOrooOpasue OpraHMyeckKoro Mupan,
«JBOMIOIUA KHUBOH MPUPOALD», « IKOCHCTEMEI H NPHUCYIIHE HM 3AKOHOMEPHOCTHY.

Lens wuzyuenus yueOHoro mpemmerta «buonorus» Ha 0Ga3oBOM YpOBHE —
oBiajeHne  oOydalomMMHUCH  3HAHMAMH O  CTPYKTYPHO-(DYHKUHOHAJILHOM
OpraHU3allHH JKHUBBIX CHCTEM pa3HOr0 paHra W [pHOOpeTeHHEe YMEHHI
HCNOJIB30BATE 3TH 3HAHWA /U8 IPAMOTHBIX JIGHCTBHH B OTHOIIEHHWH OOBLEKTORB
JKUBOH MPHPOALI H pelleHNs pa3IHYHBIX KH3IHEHHBIX Opodnem.

JocTwkenue nenn uiydenus yuebnoro npeiamera «buonorus» Ha dazoBoM
YPOBHE 0DeCIeuHBaeTCs PeleHHeM CIeIYOIINX 3a/1ay:

OCBOCHHE O00YYAIOIUIMMHCA CHCTEMBI 3HAHMH O OHOIOTHYECKHX TCOpPHAX,
VUEHHAX, 3aAKOHAX, 3aKOHOMEPHOCTAX, FHIOTE3axX, NpaBHiiax, CayKallux OCHOBOH
Juis (popMHUpPOBaHHA MPEACTABICHUH O eCTeCTBEHHO-HAyYHOH KapTHHE MHpa, 0
METOaX HAYHHOTO MO3HAHMA, CTPOEHHH, MHOTOOOPA3HH U OCODCHHOCTSIX JKHUBBIX
CUCTEM Pa3zHOTO YPOBHSA OPraHH3aliiH, BbIIAKIIMXCH OTKPBITHAX H COBPEMEHHBIX
HCCIICIOBAHUAX B OHOIOTHH;

(hopmHpoBanne y 00y4alomMXCs IMO3HABATENBHBIX, WHTEIUIEKTYAIBHBIX M
TBOPUYECKHX CIOCOOHOCTEH B Mpolecce aHaaM3a JaHHBIX O MYTAX Pa3sBUTHA B
OHONOIrMM HAYYHBIX B3MAAA0B, WACH W MNOAXOJ0B K M3YHEHHIO SKMBBIX CHCTEM
Pa3HOTrO YPOBHA OpraHM3alliH;

CTaHOBICHME y oOyuarommxca oOwmel KyabTypel, (YHKIHOHAIBHOMN
FPAMOTHOCTH, PAa3BUTHE YMEHHIT 0OBACHATL W OLEHMBATEL SBJICHHS OKPYKAIOIIETD
MHpa JKHMBOIl OPHPOALI HA OCHOBAaHHWM 3HAHWH W OMBITA, MOJYYEHHBIX MNPH
H3YHEHHUH OHOIOTHH,

GopmupoBanne y oO0ywarOmMXcA YMEHHH HWIUIIOCTPHPOBATE 3HAYeHHe
OHONOTHYECKHX 3HAHHH B MNPAKTHYECKOH IEATEIBHOCTH YEIOBEKA, Pa3sBHUTHH
COBPEMEHHBIX MEJMIIHHCKHX TEXHOJOIHI W arpoOHOTEXHOIOT HI;

BOCIIHTAHWE YOeXKIEHHOCTH B BO3MOXKHOCTH TO3HAHHA YEIOBEKOM JKHBOIA
NPHPOJILI, HEOOXOIHMOCTH OEPEKHOIO OTHOLIEHHS K HEH, COOMIONEHHA ITHYECKHX
HOPM MPH NPOBeAeHHH OHOIOTHYECKHX HCCIeI0BAHMI;

OCO3HAHHE UEHHOCTH OHONMOTHYECKMX 3HAHWH U1 MOBBILCHUS YPOBHA
IKOJOTHYECKOH KYJILTYPBI, 1 (POPMHPOBAHHA HAYYHOTO MHPOBO33PEHHS;

NpUMEHEHHE NPHOOPETEHHBIX 3HAHWA U YMEHMH B NTOBCEIHEBHOH KH3HH 115
OLICHKH MOCHEACTBHH CBOCH IEATENBHOCTH MO OTHOLICHHUIO K OKPY/KaIOLIEH cpefe,
cOOCTBEHHOMY 370pOBbIO, OOOCHOBAHHME M cOOMIOJeHHe Mep NpohHIaKTHKH
3aboneBaHmii.

B cucreme cpennero obuiero oOpasosanus «buosorusi», usydaemas Ha
Da30BOM YpOBHE, fABNAETCA 00A3aTelbHBIM Y4YeOHBIM MpPEIMETOM, BXOAAIIMM B
COCTAB NMpenMeTHol obnacTn «EcTecTBeHHO-HAYYHBIC NPEIMETBI».



Jis uzydenus Ouonorny Ha 0a30BOM YpOBHE cpejiHero oduero odpazosaHus
otBoauTca 68 wacor: B 10 knacce — 34 uaca (| uac B Hegenwo), B 11 xnacce — 34
qaca (| 4ac B Henemo).



COJAEPKAHUE OBYYEHHUA
10 KJIACC

Tema 1. bruojorus Kak Hayka.

buonorus kax nayka. Case OHONOTHH ¢ 00IIECTBEHHBIMH, TEXHHYECKHMH H
JPYTHMH €CTECTBEHHBIMU Haykamy, unocodueii, 3THKOH, SCTETHKOH U MpaBoOM.
Pons Owonorun B (pOPMHUPOBAHMM COBPEMEHHOH HAay4HONl KapTHHBI MHpA.
Cucrema DHOOIHYECKHX HayK.

MeToabl no3HAHMS KHBOH MPHPOALI (HADMOACHUE, IKCTICPHMEHT, OMHCAHNE,
H3MEpeHHe, KlaccH(puKauus, MoJeNHpoBaHHe, crartucTHueckas obpaboTka
JIaHHBIX ).

Jdemoncrpaunu:

[Moprperer: Y. Hapeun, I'. Mengens, H. K. Koneuos, [Ix. Yorcon n @. Kpuk.

Tabnuue 1 cxembl: «MeTOIB TO3HAHKA KUBOIH TIPUPOIBD.

Jlaboparopubie H NpaKTHYeCKHe padoThl:

[Mpaktnveckas pabora Ne |. «Mcnonwp3oBaHHEe paziMYHBIX METOJOB MPH
H3YYEHMH OHOIIOTHYECKHX ODBEKTORY.

Tema 2, JKuBbie cHCTEMbI H HX OPraHH3alNA.

JKuBBle cMcTeMBl (DMOCHCTEMBI) KAK npeaMeT uiydeHus ononorun. Ortnuume
JKMBBIX CHCTEM OT HEOPraHHYECKOH MPHPOJILL.

CgoiicTea OHOCHCTEM M UX pazHooOpazue. YPOBHHM OpraHu3alui OHOCHCTEM:
MOJIEKYJSIPHBIA,  KIETOYHBIH, TKAHEBBIH, OPraHM3MEHHBLIH, TONYJSLHOHHO-
BH/IOBOI, 3KOCHCTeMHBIH (GHoreolieHoTHYeCKHIT ), OnocdepHbii.

JdemoncTpamuu:

Tabnuiel 1 cxembl: «OCHOBHBIE MPHU3HAKH KH3HU», « YPOBHH OpraHusaluu
JKHBOIH TPHPOJILI».

Obopynosanne: mojenk monexyisl JTHK.

Tema 3. XuMHuecKkHii COCTAB U CTPOEHHE KJIETKH.

XUMHYECKNIT COCTAB KIACTKH., XHMHHYECKHME DIEMEHTBI: MAKpOYICMEHTHI,
MHUKpO3JieMeHThl. Boia 0 MUHEpaIbHBIE BELIECTRA.

DyHKUHKM BOABI W MHHEpaIbHBIX BellecTB B knetke. [lomnep:xanue
OCMOTHYECKOIO DaJiaHca.

benkn. Cocrar u crpoeHue OenkoB. AMHHOKHMCIOTE — MOHOMEpPE! O@IKOB.
HesameHumbie H 3aMEHMMbIE AMHHOKHCIOTBL. AMHHOKHCIOTHBIH COCTaB. Y pOBHH
CTPYKTYphl  O€JKOBOH  MoOsexkyibl  (NepBuuHAs, BTOPUUYHAS, TPETHYHAS M
4eTBEPTHYHAA CTPyKTypa). Xumudeckwe cBoiictBa OecnkoB. buonormueckue
thyuxmn Genkos.



Mepmentel — OHoOnorvyeckue Karanusaropel. CrpoenHe (QepmMeHTa:
AKTHBHBINI 1eHTp, cyOcTpatHas crnenuduaHocte. Kodepmentol. BuTaMHHEL
Otnuyns epMEHTOB OT HEOPraHHYECKHX KaTalu3aToOpoB.

Vrnesoael:  MoOHOcaxapuibl  (rmokosa, pubosza u Je3okcupudosa),
aucaxapuasl  (caxaposa, aKTo3a) M TMOoJHcaxapHibl (Kpaxman, TJIHKOTEH,
nesunonosa). buonorudeckue GyHKUHM YITIEBOJIOB.

Junmuaer:  tpurmmMnepuasl, Gochomunuasl, crepouasl. ['mapoduiasHO-
ruapododnbie  croiicta.  buonorudeckue  dyukumn  Jmnmaor.  CpaBHenue
YIIeBo/108, OelNKOB W JIHITH/IOB KAK HCTOYHHKOB 3HEPIHH.

Hykneunoeeie kucnotel: JHK m PHK. Hykneotnaer — wMoHOMepsl
HyKineHHOBBIX KucaoT. Crpoenne W ¢yuknun JIHK. Crpoenne n pynuxkunn PHK.
Buael PHK. AT®: ctpoenune u yHKINH.

[uronorus — Hayka o kierke. Kinerounas treopus — npuMep B3auMOACHCTBUSA
HjeH 1 (JakTOR B HAYYHOM MO3HAHWH. MeToJIkl H3yUeHNs KIIeTKH.

Knerka kak wuenoctHas suBas cuctema. OOmme npu3HakM KICTOK:
3aMKHYTas HapyxHas memOpana, monekyisl JIHK xak remernueckmit anmapar,
cHUCTeMa cHHTe3a Oenka.

Tunel kIeToK: HIyKapuoTHHeCKas W npokapuoTHueckas. OcobeHnocTu
CTPOEHHS MPOKApHOTHYECKOH KieTku. Kumerounas credka Oaktepwii. Ctpoenue
IYKAPHOTHYECKOH KIeTKH. (OCHOBHBIC OTIMYHA PACTHTEILHOH, KHBOTHOH W
FPHOHON KIETKH.

[ToBepxHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAA CTEHKA, IMHKOKAIHKC, HX
tbyuxumn. [nasmarnyeckas memOpaua, e€ csoiictsa u pyukunn. Luronnasma n eé
opranou/ibl. OjHomemOpanHeie opraHowasl kinetku: DIIC, anmapar [Nonbioku,
muzocomel. [lomyaBTOHOMHBIE OpPraHOMIBI KIETKH: MHTOXOHIPHH, [JIACTHIBL.
[Tpoucxowaenne MHUTOXOHAPHMIA W muactuia. Buawl nnactua. HememOpanubie
OPraHOMIbl KIETKH: PHOOCOMBI, KIETOYHBIH IEHTP, LEHTPHOIH, PECHHHYKH,
KIYTHKN. DYHKUHK OPraHonaoB KIeTKH. Brmoyenns.

Anpo — perynatopHelii neHTp KiIeTkH. CTpoeHue Aapa: sajaepHas obonovka,
KAPHOIMJIa3Ma, XPOMATHH, AAPBIIKO. XPOMOCOMBI.

TpaHcnopr BeIECTB B KJIETKE.

JdemoncTpanum:

[Hoptperni: A. Jlesenrvk, P. I'yk, T. [lBanu, M. Ulneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XHMHYECKHX  IEMEHTOB B HEKHBOH
npHpojie», «Pacnpeaenenne XUMHYECKHX JIEMEHTOB B 3 KUBOH IPUPOJIER.

Tabmuuer u cxembl: «llepuoauueckas Tabnuua XHMHYECKUX SIEMEHTOBY,
«CTpoenne MoaeKybl BOALD», «buocunTtes benkan, «CtpoeHne MoaeKybl Genkan,
«Crpoenune ¢epmenrar, «Hyknennoseie kucnorsl, JIHK», «Crpoenne monexyiisi



ATD», «Crpoenne aykapuoTHyeckol Kierku», «CTpoeHHe KMBOTHOH KIETKH»,
«CTpoeHne pacTHUTenbHONH KieTku», «(CTpoeHHe NPOKaAPHOTHYECKOH KIeTKH»,
«CTpocHHe fpa KIETKHY, « YTIeBoabn, «/IHmHas.

Obopyosanue: CBETOBOH MHKPOCKON, 00Opy/joBaHHe IS NPOBEIEHHS
HAOMIOACHHI, HM3IMEPEHMI, DSKCICPHMEHTOB, MHMKPOIMpPENapaThl PAacTHTEIbHBIX,
KHBOTHBIX W DaKTepHAIILHBIX KJIETOK.

JlaboparopHble H npaKkTHYeCKHe padoThbl:

JlaGopatopuas padora Ne 1. «Msyuenue kKatanMTHHECKOH AKTMBHOCTH
(hepMEHTOB (Ha NMpUMEpe aMuiIa3kl HIIH KaTajiashsl ).

Jlabopatopnas pabora Ne 2. «M3ydeHHE CTpPOCHHS KICTOK PAacTEHHI,
JKMBOTHBIX W OakTepHil 1M0JI MHKPOCKOIIOM HA TOTOBBIX MHKpOUpenaparax v Hx
OMHCAHHEY.

Tema 4. JKHiHe1eATEIbHOCTEL KIETKH.

OOmeH BelecTs, HIH MeTadOIM3M. ACCHMUISILMS (MIacTHYecKuil oOMeH) H
JUCCHMWIALMA (JHCPTreTHYCCKHIT 0OMeH) IBC CTOPOHBI E€IWHOTO Mpolecca
metadonmsma. Ponk 3aKOHOB cOXpaHeHHMS BEUIECTB W JHEPIHH B NOHMMaHUH
MeTaboau3Ma.

Tuner odmena sewects: apToTpoduslii 1 rereporpodustii. Pons gepmenton
B 0OMEHE BEILECTB H NMPEBPAILEHNH SHEPTHH B KIIETKE.

®otocunTe3. CeeroBas u  TeMHoBas dasel  doTtocuHTesa. Peaxuun
thorocunresa. Dddexrusrocts poTocHHTesa, 3Havenue GorocuHTEIA 1A KHIHH
Ha 3emine. BiusHue ycnoBui cpeabl Ha (POTOCHHTE3 M CIIOCODB! MOBBILIEHHS €r0
OPOJAYKTHBHOCTH Y KYJIBTYPHBIX PACTECHHIH.

XeMocHHTE3., XeMOCHHTE3HpYIOIIHe DakTepuH. 3HaueHHE XEMOCHHTE3a JUIs
JKU3HH HA 3eMIre.

DHepreTudeckuit odmMen B kierke. Pacuiensienue BElecTB, BbUICIEHHE M
AKKyMYJIHPOBaHHE DSHEPrud B KIeTKe. JTankl >SHEpPreTHvYeckoro obmeHa.
I'nukonus. bpomenune u ero Buabl. KucinopogHoe OKMCICHHE, MIH KIETOYHOE
JIbIXaHHE. OxucnurensHoe (hocopunuposanme. DhheKTHBHOCTE
IHEPreTH4ECKOTO 0OMEHA.

Peakumu  marpuunoro cuutesa. ['enernueckas wuudopmanmn w JIHK.
Peanuszanua reHetuueckoii uHopMaiuu B KieTke. [eHeTHueckuii kKog M ero
cpoiicTBa. Tpanckpunius — mMarpudnblii cuntes PHK. Tpancaanna — Ouocunres
Denka. Dranel TpaHchauuu. Komuporanwe ammuHokucnor. Pons pubocom B
buocuHTE3Ee OEmKa.

Heknerounsie opmer wu3uu — supycel. Mcropus orkpeitus supycor (J1. W.
HMeanosckuii). OcobeHHOCTH CTPOEHMA M JKM3HEHHOIO [IHMKJIAa BHPYCOB.
bakrepuodarn. bonesun pactenmii, KUBOTHBIX M HEIOBCKA, BbI3bIBACMbBIC
supycamu. Bupyc ummynoneduunra venosexka (BHMY) — sozdymurens CITH/a.



OOparHas  TpaHCKpHIIM#A,  pesepraza W wuHrerpasa.  [lpodmnakrika
pacnpocTpaHeHHs BHPYCHLIX 3a00/1eBaHHIL.

JdemoncTpanuu:

[Toprpersr: H. K. Konbuog, /1. M. UBanosckwii, K. A. Tumupsses.

Tabmuuer # cxemel: «Tunel nutanus», «Metabomuimy», «MHTOXOHAPHSY,
«DHepreTuyeckuit odMen», «Xnoporutacty, «®orocunresn, «Crpoenne [IHK»,
«CtpoeHne U (pyHKIHOHHpOBaHHe reHa», «CHHTE3 0enka», «[ eHeTHUeCKHIT KO,
«Bupycoi», «bakrepuodaruy, «Crpoenne n kusHennwlit uukn supyca CITH/la,
baktepuodarar, «Perumkauns JTHK».

Ob6opynosanne: Monenu-anmuukannn «Yasoenne JHK u tpanckpunumsy,
«buocunTes benkay, «CTpoeHue KISTKH», MOJIelb cTpYKTYphl JTHK.

Tema 5. Pasmuoxkenne n MHANBHIYAILHOE PA3BHTHE OPraHH3MOB.

Knerounptit umkn, win skusHeHHblit uukn wierku. Murepdasa u muros.
[lporeccsl, nporekatonme B HHTepdase. Pennmkaims — peakius MaTpHYHOTO
cuateza JIHK. Crpoenmne xpomocom. XpomMocoMHBIH Habop KapHOTHII.
Jumnonaaelii - W ramiowHeli XpoMocoMHBIE  Habopel.  XpoMmarHibl.
[luTonornyeckHe OCHOBBI pPa3MHOKEHHA MW HMHIMBHIYAILHOTO  Pa3BUTHSA
OPraHU3MOB.

Henenne knerkn — muto3d. Cragun mutosa. [Ipoueccesl, npoucxojdiine Ha
pa3HBIX CTAAHAX MHTO3a. bHonoru4yeckuii cMbICa MHTO34.

[TporpamMupyemas rudelib KIETKH — anonTos.

@opMbl pa3zMHOKEHHs opraHu3MoB: Decnonoe U nonosoe. Buawl Oecrionoro
pa3’MHOMKEHHA: JCACHHME HAJABOE, MOYKOBAHME OJHO- H MHOIOK/ICTOYHBIX,
criopoodpaszoBanye, BereTaTHBHoe pasMHoxkeHHe. HexycereeHHoe KIoHMpoBaHMe
OPraHH3MOB, €70 3HAMEHHE [1JIA CEICKLIHH.

[Tonosoe pasMuokeHue, ero oTIHYMA 0T BECIoN0ro.

Meiios. Cragun meiiosa. [Ipoueccel, npoucxogsiiMe Ha cragusax meiosa.
[ToBenenne xpomocom B Mmeiioze. Kpoccunrosep. buonormdeckuit cmbicn H
3HaUYEeHHe MeHo3a.

l'ametorenes — mnpouecc 00pazoBaHMA MONOBBIX KIETOK Y JKMBOTHBIX.
[Tonosble kenespl: ceMEHHHKM W andyHHKK. OOpasoBaHMe M pa3sBHTHE IOJOBLIX
KIIETOK — raMmeT (crepMaro30H], fAiIEeKlIeTka) — CcrepMaToreHe3 W OBOIEHe3.
OcobennocT  CTpOEHHA AHUEKICTOK W CcrepMaro3onaoB. OiioaoTBOpeHHE.
[TapTeHorenes.

HMuaueuayansHoe paspuTHe  (OHTOreHe3). IMOpHOHANIBHOE  pa3’BHTHE
(amOpuorenes). Iransl SMOPHOHANBHOIO PA3BHTUS Y MMO3BOHOYHBIX JKHBOTHBIX!
npobnenne, racTpynauug, opraHoreHes. [loctamOpuoHanbHOe paszsuTHe. THIIbI
MOCTIMOPHOHAIIBHOTO  Pa3sBUTHA: NMPAMOE, HenpaMoe (nuuMHouHoe). Bausaue



Cpe/lbl Ha Pa3sBHTHE OPraHHu3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATLE BPOKAEHHBIC
VPOICTRA.

Poct m paseutne pactenuii. OHTOTEHE3 LBETKOBOTO PACTCHHA: CTPOCHHE
CEMEHH, CTAJAMH PasBUTHA.

HemoncTpanuu:

Tabnmuuer v cxemsl: «@opMbl  pasMHOMKEHHS opraHusmos», «[lBoiinoe
OMIOJOTBOPEHHE Y [BETKOBBIX pacTeHHil», «BereraTHBHoe pa3sMHOKEHHE
pacrenuii», «/lenenne knerkn Oaxtepuiin, «CTpoeHHE NOMOBBLIX KJIETOK»,
«Crtpoenne XxpomocoMein, «Kuerounsnii uukn», «Pennukauus JAHK», «Mutosn,
«Meiio3», «IlpsMoe 1 HenpsMoe pa3BuTHe», «['aMeToreHes y MIeKONHTAKOIIHX H
yenoseka», «OCHOBHBLIE CTA/IMH OHTOIEHE3aR.

Obopynoeanue: MHKPOCKOIL, MHKpPOIIpEnaparsl «CriepMaTo30H/1bl
MmileKonuTaomero», «finexnerka miekonutaomero», «Kapuokuies B kieTkax
KOpelllka JyKa», MarHHTHas MoJelb-airmkaius «/lenenne kierku», Mojens
JHK, monens metathasHoi XpOMOCOMEIL.

JlaboparopHbie H NpaKTHYeCKHE padoTbI:

Jlabopatopunasa pabora Ne 3. «Habmwopenne MHTO3a B KIETKaX KOHYMKA
KOpELLIKA JIyKa Ha TOTOBBIX MHKPOIIpEIaparax».

Jlaboparopnas pabora Ne 4. «M3yueHme CTPOEHHA [OJOBLIX KJIETOK Ha
rOTOBBIX MHKPONpEnaparax».

Tema 6. HaciieacTBeHHOCTh H H3MEHUYHBOCTL OPIraHH3MOB.

[Mpeamet u 3anauun reHeruku. Mcrtopus pazsutus reHeTHkH. Ponk nuTonoruu
1 IMOPHOJIOrHM B CTAHOBJICHHMM TFEHETHKH. BKiaz pocCHiicKMX M 3apyOeikHbiX
VUEHBIX B pasBUTHE TeHeTHKH. Merojibl reHeTHkH (rudpHIOIOrHYecKHii,
HUTOTEHETHYECKHIT, MOJEKYISpHO-reHeTHHecKHii). (OCHOBHBIE TI'€HETHHYECKHE
noHsTHs. ['eHeTnyeckas CHMBOIMKA, HCIIOJIL3YEMAs B CXEMAaX CKPEIHBAHUI,

3aKOHOMEpPHOCTH HAclleIOBaHMSA MPHU3HAKOB, ycTaHOBIeHHbIe . MeHnnenem.
MounoruOpuanoe ckpemmpanue. 3akoH eAMHO-00pasus  rudpHAOB  MNEPBOTO
nokonenus. IlpaBuno goMHHHpOBaHMA. 3aKOH  pacllelUIEHHA IPH3HAKOB.
['unotesa unctote! ramet. I[lonHoe 1 HenoiIHOE TOMHHHPOBAHHE.

Hurudpuanoe  ckpemupBanue.  3aKOH  HE3ABHCHMOIO  HACJIEN0BAHHSA
npu3HakoB.  lluToreHeTHueckHe  OCHOBBI  OUTHOPHAHOTO  CKpPELIMBAHHUA.
Amnanusupyloniee ckpeurBanne. Menons3opanne ananu3Mpylomero cKpeniiBaHns
JUI8 onpeaeneHns reHOTHIIA 0CO0H.

CuennenHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mno
CHEIJIEHHOMY Haclie/oBaHHio redos. Hapymenue cuenieHus reHos B pesyibrare
KPOCCHHTOBEpa.

XpoMOCOMHAS TEOPHA HACIEACTBEHHOCTH. [ eHETHHECKHE KapThl.



I'eneruka nona. XpoMOCOMHOE ONpEJIE/ICHHE 110Ja. AYTOCOMBI W TOJIOBBIE
XxpoMocoMEl. ['oMorameTHele M reTeporaMmeTHele opraHu3mel. Hacnenoranue
MPH3HAKOB, CLEMICHHBIX C MOI0M.

M3amenunpocTs. BH/ibl H3MEHUHBOCTH: HEHACJIG/ICTREHHAs H HACJIE/JICTBEHHA.
Pone cpeasl B HEHACHEOCTBEHHONH  HM3MCHYHMBOCTH.  XapaKTepHCTHKA
MOJIH(PHKAIHOHHON H3MEHYMBOCTH. BapuallmoHHBIH psJL M BapHallMOHHAS KpHBAsl.
Hopma peakunn npuszHaka. KonuuecTBeHHblIe W KaueCTBEHHBIE MPU3HAKH H HX
Hopma peaxiin. CrolicTea MOAM(MHKALMOHHON H3MEHYHBOCTH,

HacnenacTeeHHasd, WM TreHOTHIIMYECKas, H3MeHYMBOCTh, KomOMHaTHBHAsA
H3MCHYMBOCTL. Meiios M mMoJ0BOH mpomecc — OCHOBA KOMOMHATHBHOM
H3MeHYHBOCTH. MyTaimonnas nsMenynBocTs. Kiaccnduraums Myraumii: reHHsie,
XpoMOCOMHBIE, reHoMHBbIe. HacToTa 1 npuunHel Mytauni. MyrarenHslie akTophl.
3aK0H rOMOJIOTHYECKHX PAIOB B HAc/AenACTReHHOM n3menuusoctd H. WM. Basunosa.

Bresiepnast Hac/e/ICTBEHHOCTE H H3MEHYHBOCTE.

['enernka 4venoseka. Kapwotun wenoBeka. (OCHOBHBIC METOJABI TCHCTHKH
YelloBEKA: reHeaJOrHYecKnil, OJIM3HENOBRIH, IIMTOreHETHYECKHI, OHOXUMHYECKHIT,
MOJIEKYISPHO-TeHETHUECKHIA. CoepemeHHoe onpeeneHue reHOTHIA:
MOTHOTCHOMHOE CEKBEHHPOBAHHME, TC€HOTHIIHPOBAHHE, B TOM HHCAE C MOMOUIBLIO
[IL[P-ananu3a. Hacneacrsennsie 3aloleBaHHs 4Ye/IOBEKa: TEHHBIE OOJIE3HH,
GOMe3HN ¢ HACIENCTBEHHOI NPEapacronoKeHHOCTHIO, XPOMOCOMHBIE OO0JIE3HH.
Comarnueckue W redeparupHble mytauud. CrsosioBble  KiaeTkd. [Ipuuumrib
310pOBOTO 00pa3a *KH3HU, THATHOCTHKH, NMPOQUIAKTHKH U JIeYeHHS TeHeTHYECKHX
Donesneii. MeaMKO-reHeTHHECKOEe KOHCYILTHPOBAHHE, 3HAUCHHE MEIMIMHCKOM
FeHeTHKH B MPEe0TBPAIEHHH | JISYEHHH reHeTHUecKMX 3aboseBanuil yenoBeka.

Jdemoncrpannm:

[Moprperwr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecorcknii, H. M. Basunos.

Tabmuuer u cxembl:  «MoHormOpuaHoe — CKpeuMBaHHE W €ro
LUTOTEHETHYECKAasd OCHOBa», «3aKOH paclIelUIeHHs W ero UHTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTBI  rameT», «/lurudpuanoe  CKpelMBaHuEe»,
«lluronornueckne  ocHOBLI  AMrHOpuaHOro  ckpemmpanusy,  «Meklos»,
«B3auMmonelicTBHe annenbHBIX TeHOB», «l'eHeTHYeCKHe KapTbl pacTeHHId,
JKMBOTHBIX M uesioBekay, «l'eHetuxka noja», «3aKOHOMEPHOCTH HACHEI0BaHHA,
CLEMIeHHOro ¢ noiaoMm», «KapuoTHnbl 4YenoBeka HW KHBOTHBIX», «Bubl
H3MEHMHMBOCTHY, «MonndukaimonHas W3MeHUHBOCTBY», «HacnenoBanme pesyc-
(hakropar, «['eneruka rpynn Kposu», « MyTaluHOHHAS H3MEHUYHBOCTHY.

Ob6opynoBanue: Moaenu-anmumkauud  «MoHOruOpuaHOE CKpeniMBaHHEY,
«Henmonnoe nmomunupoBanne», «/lurndpuanoe ckpemmsanue», «llepexpécr



XPOMOCOM», MHKPOCKOI W MHUKpornpenapar «/lposoduna» (Hopma, myraunum
(hopMBI KPBLUIBEE M OKpacku Tena), repdapii «I opox rmoceBHOI.

JlabopaTopHsble H NpaKTHYeCKHE PpadoThI:

Jlabopartopuas padota Ne 5. «M3yuenwe pesyinsTaroB MOHOrHOPHAHOTO H
JUTHOPHAHOIO CKPEIIMBAHKA Y APO30(MIBLI HA TOTOBBIX MHKPOIIPEnapaTax»».

Jlaboparopuas padbora Ne 6. «M3yuenune Moau(pHKAIIMOHHOH M3MEHYMBOCTH,
MOCTPOEHHE BAPHALIMOHHOTO PAa H BAPHAHOHHOH KPHBOIi».

Jlaboparopuas pabora Ne 7. «Ananus Mytauuii y apo3oduisl HA I'OTOBBIX
MHKpOIIpenaparax».,

[lpaktuueckas pabora No 2. «CocrarneHMe W aHAIW3 POAOCIOBHEIX
YeIIOBEKAN.

Tema 7. Cenexuus opranuzmos. OcHoBbl DHOTEXHOJIOTHH.

Cenexkums Kak HayKa M NPOLEce. 3apoiACHHE CENEeKIHMM M JOMECTHKALMA.
Yuenne H. M. Bapunosa o0 weHTpax TMPOUCXOXKIAEHUA M MHOrooOpasus
KyJIBTYPHBIX pacTeHHii. LICHTPB MpOMCXOKICHUS TOMAIIHUX KMBOTHBIX. Copr,
Mopoja, mramMm,

CoBpemeHHBIE METO/b! cenekunu. MaccoBblif 1 HHAHBH/IYAIbHLIH 0TOOPE! B
CEeNCKUMH pacTeHnit ¥ KuBOTHBIX. Ouenka skcrepbepa. bauskopoacTeHHoe
ckpemBanne — WHOpHMHT. Hucras smnus. CkpelMBaHue YHCTBIX JTHHHIL
['ereposuc, unn rubpuaHas cuna. HepoacTeeHHoe CKpeliMBaHHE — ayTOPMIMHI.
Orpanéunas  rudpuamsauus u e€  yenexu. McekycerBenublii  myraredes H
MOIYMEHHE MOMUNIOHAOB. JIOCTHKEHMSA CENeKIWH pacTeHWii, MKHBOTHBIX H
MHKPOOPraHH3MOB.

buoTexHonorus kak oTpaciik NpousBojcTBa. ['eHHas HHKeHepus. DTarbl
cosmanusa pexomOunanTHoii JIHK w Tpancrennsrx opranmsmon. Knerounas
uHaeHepus. Kierounsie KyabTyphl. MHKPOKIOHAIBHOE PA3MHOMKEHHE PACTEHH.
KnonupoBanue BBICOKONMPOAYKTHBHBIX CENbCKOXOZAICTBEHHBIX OPraHU3MOB.

IKOJIOrMUYECKHE H ITHHECKHE npodIeMBl. I'MO - reHETHYCCKH
MOAH(PHIMPOBAHHBIE OPraHH3MBI,
[emoncTpaumu:

[Toprpersi: H. WM. Bapunos, M. B. Muuypun, I'. [I. Kapneuenko, M, @.
HMpeaHoB.

Tabmuusl u cxembl: Kapra «lLleHTpBl NpOMCXOKACHHS H MHOrooOpasus
KYJILTYPHBIX pacTeHHi», «Ilopoasl AoMaiHHX KUBOTHBEIX», «CopTa KYIBTYPHBIX
pactenniin, «OtnanéuHas rmopuansamma», «Padbotel akagemuka M. . Mpanosan,
«llonunnonama», «O0bekTbl  OMOTEXHONOIHMY», «KnerouHble KyAbLTYpBl H
KIIOHUpOBaHHUE», « KOHCTPyHpOBaHHE H MEPEHOC FEHOB, XPOMOCOM.

ObopynoBanue: MyJsKH MI0/10B U KOPHETUIOAOB AHKHX (OPM H KYJILTYPHBIX
COPTOB pacTeHHi, repdapuil «CelbCKOX03AHCTBEHHBIE PACTEHHSY.



Jlabopatopubie n npakTHYeCKHe padoThi:

Okckypeuss «OCHOBHBIE METOABI M JOCTH/KEHHS CENeKLHMH pacTeHuil H
JKHBOTHBIX (Ha CCNCKIHOHHYIO CTAHILHIO, MIEMEHHYIO thepmy,
COPTOMCIBITATENIBHBIH  YY4acTOK, B  TEIUIHYHOE Xo3fiicTBo, nabopaTopuio
arpOyHHBEPCUTETA HIIH HAYYHOTO LIEHTPa)».

11 KJIACC

Tema 1. DBosmonnonnas dnoJ10rug.

[Ipeanocbikn  BO3HMKHOBCHHS IBOJIIOLUMOHHONH TEOPHH. DBOMIOIHOHHAA
Teopus W e€ Mecrto B OHOMOrHH. BiMsHHE 3BOMIOLHOHHON TEOPHH HA pasBHTHE
OHOIIOTHH W IPYTHX HayK.

CauzerenscTsa  ssomonuu. [laseonronornueckue: Mocie0BaTeNbHOCTh
NOABICHHA BHMJOB B MaJE€OHTONOTMYECKOH JETOMHCH, NepexoAHble (POPMBL.
buorcorpadudeckie: cXoacTBO U paznuane ayH H (Haop MaTEPHKOB H OCTPOBOB.

OMOpHOIOrHUECKHe: CXOJCTBA M pa3iuuns AMOPHOHOB pasHbIX BHJIOB
Nno3BoHOYHBIX. CpaBHUTEIBHO-aHATOMWYECKHWE: TOMOJIOTHYHEIE, AHAIOTHYHBIE,
pYAMMEHTApHBIE Opraubl, atasu3mbl. MoJekyIspHO-OHOXHMHYECKHE: CXOJACTBO
MEXaHHW3MOB HAC/IEJCTBEHHOCTH M OCHOBHBIX MeTabDOMUYecKHX NyTeld y Bcex
OpraHu3MOB.

DsomonHonHas  teopust Y. [lapsuna. [Ipeanocelikn  BO3SHUKHOBEHHS
napeuHM3Ma. JIBuiyiuue cuibl 9BomoUHM BHAOB no J[lapeuHy (M30bITOMHOE
Pa3sMHOKEHHE MPH OrPaHHYEHHOCTH PECYPCOB, HEONpEAeNEHHAS H3MEHUYHBOCTD,
Doprda 3a cyllecTBOBaHHE, ECTECTBEHHBIH 0TDOD).

Cunrernueckas Teopus sBomounn (CTI) u e€ ocHOBHBIE MOIOKEHUA.

Mukpossomonnd. [Tomynsgins Kax eJIHHHLEA BUA 1 BOJTOLHH.

Hemaymme cunel ((akTopsl) HBOMIOIME BHIOB B npHpoae. MyTalmoHHbIH
mpouece M KOMOMHATHBHAA M3MEHYHBOCTL. [lonmymsiumonnbie BOnHBL K apeiid
reHos. M3onsauug u Murparus.

EctectBennsbiii otdop — manpasasioumwii  (axrop sBomounn., DopMel
ecTecTBeHHOro oTbopa.

[IprcnocobneHHOCTE OpPraHU3MOB Kak pesynstaT 9Bomiounn. [Ipumeps
MpUCIOCcOOIEHHI Y Opraiu3MoB, ApoMopdo3sl H HIAMO-a1alTalui.

Buan wu  euaoobpazoeanwe. Kpurepun Buga. OcHOBHBIE  OpPMBI
BH1000pa3oBanm: reorpauueckoe, IKOI0rHIecKoe.

Maxkposgomounst.  DopMbl  3BONOUMKM:  (PHUIIETHYECKAA, JIMBEPreHTHAs,
KOHBEPreHTHas, napauieabHas. HeobpatuMocTs 3BomoOLHN.

ITpoucxoxiaenue o1 HecnelHalIu3HpoBaHHbIX npeakos. [Iporpeccupyloimas
crieranu3aing. AJanTHBHAS paguaims.

JdemoncTpamuu:



Hoprpersr: K. Jlnnneii, K. b, Jlamapk, Y. lapeun, B. O. Kosanepckwii, K.
M. bap, 3. 'ekkens, @. Mrwomaep, A. H. Cesepuos.
Tabnmue! u cxemer: «Pa3puTHE OprannyvecKoro Mupa Ha 3eMiie», «3apoasIim

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy», «®Dopmel  Oopebel  3a
cyuiecteoBaHne», «EctecTBennblii otoop», «MHoroodpasue copToB pacTeHHii»,
«Muoroodpaze  nopoi  KMBOTHBIX®»,  «llonyasummy,  «MyrannonHas

H3MEHYHBOCTEY, «Apomopdosely, «Manoamanranumy, «OOmas aereHeparusy,
«/lpwkynme  cuisl asomnonmny,  «Kapra-cxema mapuipyra  nyrtemectsus Y.
Jlapsuna», «bopeba 3a cymecrsosanue», «lIpucnocobneHHOCTE OPraHu3MOBY,
«I"eorpathuueckoe BuoobpazoBaHue», « IKOJOTHIECKOE BUI00OPa30BAHHEY.

ObopyloBaHHe: KOMIEKIMA HACEKOMBIX € PasjiMYHBIMM THIIAMU OKPACKH,
Habop IUIOAOBR M cemsAH, Komekuua «lIpumepsl 3alMTHBIX npHcnocoOneHuH y
JKMBOTHBIX», MOJeTb «OCHOBHBIE HANPABIACHUA IBOMIOLMMY», 00BEMHAA MOCIbL
«CTpoeHHe roJIOBHOTO MO3Ta MO3BOHOYHBIX».

buoreorpaduyieckas xapra MHpa, Koulekuus «DopMbl  COXPAHHOCTH
HCKOTIAEMBIX  JKHBOTHBIX M pacTeHmii», Mojene amumkanus «llepexpéer
XpoOMOCOM», BIakHble npenapatel «PaseutHe HacekoMoro», «PazsuTne
NATYWKH», MUKponpenapar «/lposodunan (Hopma, mytauun Gopmbl KpblJILEB H
OKPAcKH Teja).

JlabDoparopHbie H NpaKTHYeCKHE padoThI:

Jlaboparopuas pabora Ne 1. «Cpasnenue BujioB 1o mopdonornyeckomy
KPHTEPHION.

Jlaboparopuas pabora Ne 2. «Onucanue npucrnocodblIeHHOCTH OPranusMa u
e€ OTHOCHTEJILHOTO XapakTepa»,

Tema 2. Bo3HHKHOBEeHHE H PA3BHTHE AKH3HH HA 3em.ie.

Jonayunbie npeiacrapieHus 0 3apoxAeHHH ku3HH. Hayudbie runoress
BO3HHMKHOBEHHA KW3HM Ha 3emie: aduWoreHe3 W maHcrnepMmusa. XHUMHYecKas
IBOMOLUMA, AOHOIGHHBIH CHHTE3 OPraHHYCCKHX BEIICCTB M3 HEOPraHM4YECKHX.
DJKCNepUMEHTANBHOE TTOATBEePAIeHHEe XUMHYECKOH Bomonun. HauansHele sTansl
puonoruyeckoi ssomounn. ['unotesza PHK-mupa. @opmuporanne MemOpaHHBIX
CTPYKTYP W BO3ZHHUKHOBEHHE NPOTOKIETKH. [lepBbie KIETKM M HX 2IBOMIOLMA.
(MopMHPOBAHHE OCHOBHBIX IPYII KHBBIX OPraHU3MOR.

PassuTne sxku3um Ha 3emne no apam M nepuogam. Karapxeii. Apxeiickas u
npotepo3oiickas apel.  [lameosolickas spa W e€ nepHodsl: KeMOPHHCKHIA,
OPAOBHKCKHH, CHIIYPUIICKHH, JEBOHCKHI, KAMEHHOYTOIbHbIH, TEPMCKHH.

Mesosoiickas spa H €€ nepHoJibl: TPHACOBLIH, KOPCKHH, MEJIOBOH.

Kaiinozolickas »93pa M €€ mNepHOdbl: NAlICOTCHOBLIH, HEOICHOBBIII,
AHTPOTIOICHOBBIH.



XapakTepucTHKa KIIMMaTa H IeoJIOrHYecKux nporeccos. OCHOBHBIE ITAllbI
IBONIIOLUNH PACTUTENBHONO M KHBOTHOrO MHpa. Apomopdo3ssl y pacTeHHH H
’KMBOTHBIX. [loABIeHNE, pacuBeT U BBIMHPAHHE TPYII KHBBIX OPraHH3MOB.

CucremMa Oprasiy4eckoro MHpa Kak oTpaxkeHue 3poaouuu. OCHOBHBIE
CHCTEMaTH4YEeCKHE IPYTIIbl OPraHn3MoB.

DBONIOIHA YelloBeKa. AHTPONOJIOrHA KaKk Hayka. Passurue npejacrasieHuii o
OpPOUCXOXKIeHNH uenoeeka. Mertoasl m3yueHus aHTponoreHesa. CxoacTtBa
pasiMuMs YEI0BeKa U KMBOTHLIX, CHCTEMATHYECKOE MOJIOKEHNE YEIOBEKA.

Jswxymme  cuinel  ((aktopel)  aHTponoreHesa.  Hacnencrsennas
H3MCHYMBOCTE W eCTecTBeHHBIH oTbop. OOmecTBeHHBll  00pa3  Ku3HM,
H3rOTOBI/IEHHE OPYJIHIl TPY/1a, MBILIIEHHE, PeYb.

OcHoBHBIE CTAaJHH H BETBH 3BOJIIOLMH YEIOBEKa: aBcTpatonurexu, HYenorek
yMenblid, Yenmopex npamoxoxsimi, Yenosexk wHeanaepransckuii, Yenosek
pasymHblii. Haxojku uckomaemelX 0CTATKOB, BpeMsl CYIIECTBOBaHMs, 00IacTsb
pacnpocTpanenus, 00bEM roJIOBHOTO MO3ra, 00pa3 KH3HH, OPYIHS.

Yenoseweckne  pacel.  OcHosHble  OONBIIME  packl:  €BpONeOHjHasn
(eBpasmiickas),  Herpo-aBCcTpalOHHAas  (IPKBAaTOpPHAlIBHAA),  MOHIOJOH/IHAA
(asmaTcKo-aMepuKaHckas).  Yeprel  npuUCnOCODIEHHOCTH — NpeACTaBHTENECH
Yel0BEYECKHX pac K YCIOBHAM CYIIECTBOBaHHA. EJIHHCTBO 4eloBEYECKHX pac.
Kputika pacusma.

JdemoHncTpauuu:
[Toptpetsl: @. Pean, JI. Tlactep, A. WM. Onapun, C. Munnep, I'. Opn, Y.
Japeun.

Tabmuuer u cxemel: «Bo3nukHoeeHne ConHeuHoiH cucTembl», «PazsuThe
opraHuHeckoro mupa», «PactutensHas knerka», «KHBOTHas  KIeTKay,
«llpokapuotnueckas knerka», «CoBpeMeHHAs CHCTEMa OpPraHUyYyecKoro Mupam,
«CpaBHeHHe aHATOMHUYECKHX 4YepT CTPOEHHA HelOBeKa H 4el0BeK00Opa3HBIX
o0e3ban», «OCHOBHBIE MECTA  MAJCOHTOJOTHYECKMX  HAXOIOK  NPEIKOB
COBpPEMEHHOr0 uenoseka», «/lpesneiimme mogn», «lpesrue moau», «llepseie
COBPEMEHHBIE JTIOIH», «UeoReuecKne pachly.

OGopynosanne:  mymskn  «llponcxosknenne  uenopeka»  (0rocThl
ABCTPAJIONHTEKAa, MUTEKAHTPOMNA, HEaHIepTalblid, KPOMAaHBOHLIA), CHENKH WIIH
H300paKEHNs KaMEHHBIX OpYIMH TNEPBOOLITHOIO HeJ0BEKa (KaMHH-HOIIMEPH,
pyOuma, ckpebna), reoxpoHonormueckas TadbaMua, Kolekuus — «Dopmel
COXPaHHOCTH MCKOMAEMBIX KHBOTHBIX H PACTEHHII».

Jlaboparopuble H npakTHYecKHe padoTbi:

IIpaktHueckas padora Ne 1. «J3yueHue MCKOMaeMblX OCTATKOB pPacTeHHH M
JKUBOTHBIX B KOJUICKLIHAX.



DKCKYpCHA «JBOJIIONIMS OPraHMYecKoro Mupa Ha 3emie» (B eCTecTBEHHO-
Hay4YHBIH WJIH KpaeBea4eCKHi My3eH).

Tema 3. OpranniMbl 1 OKPYKAOIIASA Cpea.

DKONOrMs Kak Hayka. 3aja4m i paz/iens! 3KoJ0rud. MeTo/1sl IK0I0IrHYecKnX
HCCIIET0BaHHH. DKOTOTHIECKOEe MHPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpeitel 0OMTaHMs OPraHu3MOB: BOJIHAA, HA3eMHO-BO3/YILIHAS, [MOYBEHHAs,
BHYTPHOPraHH3MeHHasl.

Dxkonoruueckue Qaxkropel. Knacenduxaums skonornueckux  (hakTopos:
abuorHueckue, OHOTHYECKHE W aHTponoreHHele. JlelcTBHE HIKOJIOIHYECKHX
(aKTOPOB Ha OPraHHU3MBI.

AfuoTHYecKkHe (PaKTOpBI: CBET, TEMIIEPATYPa, BIAKHOCTh, DOTONEPHOH3M.
[IpucniocodiienHa  OpraHusMOBR K JICHCTBHIO  aDMOTHYECKHMX  (JAKTOPOB.
buonoruueckue puTMsl.

buotnueckne  Qaktopel.  Buael  OHOTHYECKMX  B3auMoJeiCTBHIL:
KOHKYPCHIINA, XHIIHUYCCTBO, CHMOMO3 U ero dopmel. Tlapasutusm, koonepamms,
MYTYaJIU3M, KOMMEHCAIM3M (KBapTHPAHCTBO, HaXJeOHHYECTBO). AMEHCAIH3M,
HeHTpanusM. 3HaueHHe OHMOTHUYECKHX B3aMMOJSHCTBHE [AId CYLIECTBOBaHUA
OPraHu3MOB B [IPUPOIHBIX COOOLILECTBAX.

DKOJIOTHYECKHE  XapakTepHCTHKN  monynauri. OCHOBHbIE [MOKa3aTelnH
NOMYNALHH: HYHCICHHOCTh, IUIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, NPHPOCT,
Murpanms. JJMHaMuKa YucaeHHOCTH NONYJIsaiuu 1 e€ perynsuus.

Hemoncrpanuu:

[Moprpetsi: A. I'ymbonsar, K. @. Pynse, D. 'ekkens.

Tabnuuesr v cxemsl: kapra «[IpupoaHeie 30HB1 3emuny», «Cpesl oOHTaHHs
opranusmoB», «®Dotonepuoamsmy», «llomynsamumy, «3aKOHOMEPHOCTH pocTa
YHCIAEHHOCTH nonynsuun HHdysopun-Tydennku», «llnmeseie uenmy,

JlabopaTopHble H npakTHYecKHe padoThbl:

Jlaboparopnasa pabora Ne 3. «Mopdonorngeckne ocobeHHOCTH pacTeHHH 13
pazHbIX MeCT OOUTAHHAY.

Jlabopatopuasa pabota Ne 4. « BnusHie cBeTa Ha pocT M pa3BHTHE YEPEHKOB
KoJieycan.

[IpakTHueckas padora Ne 2. «[logcuér ninoTHOCTH NONyIALMHI pa3HBIX BHAOB
pacTeHHH.

Tema 4. CoodumiecTBa H IK0JI0IHUECKHE CHCTEMBI.

CooOuiecteo opraHuzmMoB — OMoOuUeHO3. CTpyKTypel OHOLEHO3a: BHA0OBAsd,
npocTpaHcTeeHHas, Tpoduueckas (nuuesas). Buibi-goMmuuantel. CeaA3n B
DHOLIEHO3E.

DKoMOrHueckHe cuctembl (Ikocuerembr). Ilonste 00 3IKocHCTEME H
oHoreoueHo3e. MYHKIHOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: [POAYLIEHTSI,



KOHCYMEHTBI, pelyleHThl. Kpyropopor BEIECTB W IMOTOK IHEPIHH B IKOCHCTEME.
Tpoduueckne (numessle) YpoBHH 9kocucTeMbl. [lumieBeie unenu ©  ceTH.
OCHOBHBIC NOKAa3aTeMM HJKOCHCTEMBI: OHMOMACCd, NPOAYKIMA., JKOTOTHUCCKHE
MUpaMKIbL:  MPOJAYKUMH, 4YHCIIeHHOCTH, Ouomaccel. CBoiicTBa IKOCHCTEM:
VCTOHYHBOCTh, CAMOpPEryNsAliHs, pa3BuTHe. CyKileccHA.

[Tpuponanbie 3KOCHCTEMBL. DKOCHCTEMBI 03ED M peK. DKOCHCTEMA XBOHHOTO
HIH HHPOKOIHCTBEHHOTO JIeca.

AHTPONOrEHHBIE  IKOCHCTEMBL.  AIpPOIKOCHCTEMBL. Y POOIKOCHCTEMBI.
bronoruueckoe u X034HCTBEHHOE 3HAYEHHE arPOIKOCHCTEM H YPOOIKOCHCTEM.

buopaznoobpazue kak Qakrtop yeroiiunBoctH 9KocucteM. CoxpaHeHue
OHoNOrHYeCcKoro pasHoodpasus Ha 3emire.

Yuenne B. M. Bepuaackoro o Ouocepe. I'paHuibl, cocTtaB ¥ CTPyKTypa
ouocheps. AKupoe Bemectso M ero dyukuun. Ocobennoctu Ouocdepsl Kak
rnodaneHOl 3KocHcTeMBl. JlMHaMMuYecKoe paBHOBecHe M oOpaTHas CBS3L B
puochepe.

KpyrosopoTtsl BemecTs 1 OHOreOXUMHYECKHE IIMKIIBI MIEMEHTOR (YIiepo/ia,
azota). 3oHanbHOCTE DHochepsl. OCHOBHEIE OHOMBI CYILH.

Yenoreuectro B Onocdepe 3emnn. AnTponoreHnsie usMeHenus B ouocepe.
["nodanbHBIE KOIOTHYECKHE NPODIIEMBI.

CocyuiecTBoBanne IPHPOJIBL H 4eIIOBEHYECTBRA. Coxpanenrie
DHopazHooOpazus Kak ocHoBa ycroiuusocTH Onocdepnl. OcHOBA PAIMOHAILHOIO
VIIPAaBIEHWA NOPUPOAHBIMH pecypcaMH M HX Hcnonb3oeaHue. JlocTHxeHUs
DHONOTMH M OXpaHa NPUPOIbI.

JdemMoncTpanun:

[Moptpetrr: A. k. Tenciu, B. H. Cykaués, B. M. Bepnaackuii.

Tabnuubt v cxembl: «lTuinessie tenu», «bHOLEHO3: COCTAB H CTPYKTYpa»,
«lIpupoansie coodmectBa», «llenu nuTaHua», «IKoIOrHYEcKas NHpaMHAa»,
«buociepa u genoBex», « IKOCHCTEMA HIMPOKOJUCTBEHHOTO Jeca», « IKOCHCTEMA
XBoiHOrO  neca», «buoumenos Bogoéman, «Arpoueros», «lIpumepnsie
AHTPOTIOTEHHBIC  BO3ACHCTBHA Ha npupoay», «Baxueiimme  HMCTOYHHKH
3APA3HEHHA BO3AYXa H IPYHTOBBIX BO», «llousa — Bamupeiinas cocrapisioimas
puoceps», «PakTopel gerpajanuu nousy», «llapaukoseiii 3dQibexTy, «PaxkTophl
paaHOaKTHBHOTO 3arpasHenus Ownocdeprs», «O0mas crpykrypa duochepn»,
«PacnpocTpaHenue ku3HH B OHoceper, «O30HOBBIH 9KpaH OHochepsl»,
«Kpyrosopot yrnepona B 0uoceper, « Kpyroopot azora B npupoae».

O6opyaosanune: Mojenbs-anuinkanus « Tunnunele OHolEHO3LI», repbapuii
«PactutenbHeie coobuiecTBay, komeknun «buonenosy», «Bpeantenu BamHelmmx
CEJILCKOXO3AHCTBEHHBIX  KYJLTYP», repbdapHu M KOMIEKIMH  pacTeHHid H
JKHBOTHBIX, [IPHHAJUIEKAIIME K PA3HBIM JKOJOTHYECKHM IPYINAM OJHOIO BHJA,



Kpacnass xuura Poccuiickoit @esepatnn, w300paxeHus OXpaHseMbIX BHIIOB
pﬂCTEHHﬁ H HHBOTHEIX.



[ITAHUPYEMBIE  PE3YJIBTATBI OCBOEHHA  [MTPOI'PAMMBI 11O
BUOJIOTHH HA  BA30OBOM  YPOBHE CPEJHEIO  OBIIETO
OBPA30OBAHHKA

Cormacuo @®I'OC COO, ycraHapauBaioTces TpeboBaHHA K pe3yibTaTaM
OCBOEHHS  0oOyuarolMMHCA  nporpamm  cpeaHero  obmero  oOpaszoBaHus:
THYHOCTHBIM, METATIPEAMETHBIM W TIPEIMETHBIM.

JUHYHOCTHBIE PE3YJIBTATDI

B crpyKkType JHYHOCTHBIX PE3YJILTATOB OCBOEHHA MpeaMera «buosorus»
BBIACIICHBI CICOYIOIHE COCTAB/IANIIHC. OCO3HAHHC Uﬁ_‘f"—IHIﬂLHHM}{CH pDCEHﬁCKDﬁ
FPakK/IaHCKON MIEHTHYHOCTH — FOTOBHOCTH K CAMOPA3BHTHIO, CAMOCTOATE/ILHOCTH
H CaMOoOnpeEaciIeHHTO, HaaTH4He MOTHBALIHH K GEY‘IEHH}D ﬁHDHG]‘HH,
HEICHANPABICHHOC PAa3BHTHE BHYTPCHHHX }Fﬁﬂﬁfﬂ,ﬂilﬂﬁ JHYHOCTH Hd OCHOBC
KJIOYEBBIX [IEHHOCTEH M HCTOPHYECKMX TpajulMi passuTHS OHOIOTHYECKOro
JHAHHA. TOTOBHOCTE H CMOCOOHOCTR DGYLIE}DLLIHXEH PYKOBOICTEOBATRCA B CBOCH
NEATENBHOCTH  IIEHHOCTHO-CMBIC/IOBBIMH  YCTAHOBKAMH, TIPHCYLIHMH CHCTEME
OHONOTHYECKOTO DﬁpﬂEﬂBﬂHHﬂ, HallH4YHE  3KOJIOTHHECKOro IIpaBOCO3HAHHA,
CIOCOOHOCTH CTABHTH LIEIH H CTPOHTE AWH3IHCHHBIC ITJIAHBL.

JIMvHOCTHBIE PE3IYNETATEI OCBOCHHA TIPpEAMETA «buonorus» gocTurawTCcA B
COHHCTEC y‘-{EGH{)ﬁ M BOCNHTATEABHOM [JEATCIBLHOCTH B COOTBETCTBHH C
TPaJHIIHOHHBIMH POCCHHCKHMH COLIHOKY/IBTYPHBIMH, HCTOPHYECKHMH H 1YXOBHO-
HPpaBCTBEHHBIMH UEHHOCTAMH, NMPHHATBIMH B o0mecTBe [MpaBHJIaMHd H HOpMaMH
MOBCIOCHHA H CHGGUGCTB}'I(}T npogeccaM CaMOno3HaHHA, CAMOBOCIHTAHHA H
CaMOpPasBHTHA, Pa3BHTHA BH}"TpEHHEﬁ [MO3HIIHK  JIHYHOCTH, [NATPHOTH3IMA,
VBAKECHHUA K 3aKOHY M NPABONOPAIKY, YEIIOBEKY TPYIa U CTApLIEMY MMOKOJICHHIO,
B3aUMHOIO YBaKeHHs, OEpPEeKHOr0 OTHOMIEHHS K KYJALTYPHOMY HaclelIuio H
TpaguLMAM MHOTOHalMOHANBHOTO Hapoda Poccuiickoii ®enepauuu, npHupoge u
OKpYIKaIOLIEeH cpee.

JIMIHOCTHBIE PEIYIRTATEL OCBOCHHA }"‘IBﬁHD]‘ﬂ nmpeamMeTa «bHomornsy»
AJOIAEHBL OTPaKaATh F'OTOBHOCTE H COCODHOCTh Gﬁ}-"—IH}DLLIHXCH PYRKOBOIOCTBOBATBLCA
chopMHpOBAHHOH BHYTPEHHEH TMO3MIMEH JIMYHOCTH, CHCTEMOH HEHHOCTHBIX
OpPHEHTAllMil, [MO3MTHBHBIX BHYTPEHHHMX  yOeKJIEHHMH, COOTBETCTBYIOLIHMX
TPaJHIHOHHEIM HEHHOCTAM p{)CEl{ﬁCKGI'ﬂ obuiecTBa, PACIIMPCHHE HWHIHCHHOIO
OIbITa H OIMbITA OSATECIBHOCTH B TIPOLSCCE peallH3allHH OCHOBHBIX HﬂHpﬂBJ’[EHHﬁ
BOCMHTATEILHOH JCATCIEHOCTH, B TOM HHCIIC B YaCTH!

1) rpaiaHcKoro BOCHUTAHMA:

chopMHPOBAHHOCTE IPAKIAHCKON MO3UUHH 00YUaAONIErocs Kak aKTHBHOIO U

OTBETCTBEHHOTO YJIEHA POCCHHCKOTO 001ecTRa;



OCO3HAHHE CBOMX KOHCTHTYIIHOHHBLIX INpas M o0d3aHHOCTEH, yBaWeHHE
3aK0HA U MIPaBONOPAIKA;

TOTOBHOCTE K COBMECTHOH TBOPYECCKOH [EATCNBHOCTH MPH CO3JaHHH
yueOHBIX POEKTOB, pelieHHH yuyeOHBIX W [03HABATENBHBIX 34/1a4, BBINOJIHEHUH
DHONOIrHYeCKHX IKCIEPHMEHTOB;

CrocoOHOCTE  onpeienaTs COOCTBEHHYIO [O3MIMIO 10 OTHONIEHHID K
ABIIEHHAM COBPEMEHHOH KHM3HH H O0OBACHATD €E;

YMEHHME YYHMTHIBATHL B CBOMX JEHCTBHAX HEODXOJAMMOCTb KOHCTPYKTHBHOTO
B3AMMO/IEHCTBUA JII0IeH C pasHbIMH YOEKJACHHAMH, KYILTYPHBIMH LIEHHOCTAMH H
COLMATLHBIM MONIOKEHHEM;

FOTOBHOCTh K COTPYAHHYECTBY B MPOLECCE COBMECTHOIO BbINOJIHEHUS
yueOHBIX, [103HABATENBHBIX M HCCIEJ0BATENLCKHX 3a/a4, YBaXKHTEILHOIO
OTHOIICHMA K MHEHHIO OIMOHEHTOB TpPH OOCYKIACHUH CHOPHBIX BOIMPOCOB
OHOIIOrHYECKOTO COJIEPKaHMs;

TOTOBHOCTBH K TYMaHHTAPHOH W BOJIOHTEPCKOH ICATCIBHOCTH!

2) HATPHOTHYECKOTO BOCIIMTAHHA:

c(POPMHPOBAHHOCTH POCCHICKOH rpazkIaHCcKoH HIEHTHYHOCTH,
MATPHOTH3MA, YBaKEHHMS K CBOEMY HApOAY, YYBCTBa OTBETCTBCHHOCTH NeEpen
Pojmnoi, ropaocti 3a cBoil Kpail, csoio PojauHy, CBOM f3BIK M KYIBTYPY,
MpOLIIOE H HACTOALIEE MHOTOHALIMOHATBHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOLIEHHE K NMPHPOHOMY HACIEIHIO H MAMATHHKAM [PHPOJILI,
noctiwxeHnsM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYIE;

cnocoOHOCTE OLECHUBATL BKJIAJ POCCHHCKMX Y4YEHBIX B CTAHOBJICHHUE WM
passuTHe OHOJNIOTHH, TMOHHMaHHd 3HauyeHus OHONOrHH B TMO3HAHHM 3aKOHOB
MPHPOIbI, B JKH3HM YEIOBEKA H COBPEMEHHOT0 001IecTRa;

uiaeinas yoexnEHHOCT, FOTOBHOCTL K ClyKeHHio M sammre Otevectsa,
OTBETCTBEHHOCTH 34 €ro cyasdy;

3) 1IyX0BHO-HPABCTBEHHOT0 BOCTIHTAHHA:

0OCO3HaHHE JYXOBHBIX LIEHHOCTEH pOCCHICKOro Hapo/a;

c(hOpMUPOBAHHOCTB HPABCTBEHHOTO CO3HAHHA, ITHYECKOTO MOBEACHHA,

CIOCOOHOCTh OUEHMBATL CHTYALMI0 M NPHHUMATL OCO3HAHHBIE PEILEHHS,
OPHEHTHPYACH HA MOPaIbHO-HPABCTBEHHBIE HOPMEL  LIEHHOCTH;

OCO3HAHME JTMYHOTO BKJIA/a B MOCTPOSHUE YCTOHYMBOTO Oyayero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTENAM, CO3aHHIO CEMBH HA OCHOBE
OCO3HAHHOTO TMPHHATHA LCHHOCTEH cemeliHOH 3KM3HHM B COOTBETCTBHH C
TpajHIMAMH Hapojos Poccun;

4) 3CTEeTHYECKOTO BOCTIHTAHHA:

ICTETHYECKOE OTHOLICHHE K MHDPY, BKIIOHAs JCTETHKY ObiTa, HAY4HOro H
TEXHUYECKOr0 TROPUECTBA, CIOPTA, TPYAA, ODLUIECTBEHHBIX OTHOILIEHHIT;



MOHHMAHHE IMOIHOHAILHOIO BO3ACHCTBUSA JKHBOH NPUPOJILl H €€ IEHHOCTH;

rOTOBHOCTh K CAMOBHIPAKEHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTpPeMIEHHE
NPOABJIATE KAYECTBA TBOPHUCCKOH JIHYHOCTH;

5) ¢pusnueckoro BocnuTauus, (POPMUPOBAHHS KYJLTYPbI 310POBLSA M
IMOIHOHAIBHOTO DJIArONO Iy YHA:

MOHUMAaHHE W peanusauus 3joposoro W OesonacHoro obpasa KH3HM
(3mopoBoe  muTaHHe, COONMIOIeHHE  TUTHEHHYECKHX TpaBul W HOPM,
cOalaHCHPOBAHHBIH  PEXKHM  3aHATHI M OTHBIXA, peryispHas (Qu3HuecKas
AKTUBHOCTE), OepemHOoro, OTBETCTBEHHOI'OD M KOMIIETEHTHOIO OTHOUIEHHS K
coOCTBEHHOMY (PH3MYECKOMY H TICHXHUYCCKOMY 3/I0POBBIO;

MOHUMAHHE [EHHOCTH [PaBH/]  HHJHMBHIYAJILHOTO M KOJMIEKTHBHOIO
De30nmacHOro NOBeJACHHUA B CHTYAIHAX, YTPOKAOUIHX 3/10POBBIO H AKH3HH JI0JICIH;

OCO3HAHHME MOCHEACTBHH M HENPHATHS BPEAHBLIX NPUBLIYEK (ynorpedieHus
aJIKOTOIIs, HAPKOTHKOB, KYPEHHA);

6) TPYA0BOr0 BOCIIHTAHHS:

rOTOBHOCTE K TPYJY, OCO3HAHUE IIEHHOCTH MacTepcTra, Tpyaoaio0ne;

FOTOBHOCTh K AKTHBHOIl /I€ATEIBHOCTH TEXHOJIOTHYECKOH M COLHATLHOMH
HAMpPABJICHHOCTH, CHOCOOHOCTE MHULUIMHPOBATH, TUIAHHPOBATL H CAMOCTOATEILHO
BBITIOJIHATE TAKYHO JIEATEIILHOCTD,

HHTEpeC K pasinyHbiM chepaM npodecCHOHATBHON JeATebHOCTH, YMEHHE
COBEpIIATL OCO3HAHHBIH  BRIODOp Oyaywmeil npodeccun M peanu3OBbLIBATH
coOCTBEHHBIE KH3HEHHBIE TIJTAHbI;

rOTOBHOCTL M CHocODHOCTL K 00pasoBaHHI0 M caMoo0pa3oBaHW0 Ha
MPOTAKEHHH BCEH HKH3HH;

7) 3IK0JI0THYECKOT0 BOCITHTAHHNA:

IKONOTHYECKH  [EJECo00pasHoe OTHOWMIEHHWE K NPHPOJE KaK HCTOYHHUKY
’KM3HH Ha 3emile, OCHOBE e€ CYIIECTBOBAHMHA;

MOBBIIIEHHE YPOBHA HJKOJIOMHYECKONH KyJAbTYPbl: NpHOOpETEHHE OnbITa
TUIAHHPOBAHHUA TMOCTYIIKOB M OIEHKH WX BO3MOKHBIX TIOCIEACTBHH s
OKPYKaIOIICH Cpe/bl;

OCO3HAHKHE 1UI0DAJBHOIO XapaKkTepa IKOJIOrHYeckux npodiem M nyred Mx
peLIeHHs;

CrocoOHOCTL  HMCMONL30BATL NpHOOpeTaeMbie NpH  H3YyHEeHWH OHOIOrHH
3HAHHA M YMEHHA NpH peleHHH npodieM, CBA3AHHBIX C  pallMOHAIbHBIM
MPUPOAONONL30BaHHeM  (coOmoaeHHe  MpaBua  TMOBEACHHS B NPHPOJIE,
HANPaBJCHHBIX HA COXPAHEHHE PaBHOBECHS B 9SKOCHCTEMAX, OXpaHy BHIOB,
IKOCHCTEM, OHOCheps);



AKTHBHOE  HENpHUATHE JICHCTBMI, NPHHOCAIMX Bpe]l  OKpYyKalomei
NPHPOJHOH cpele, yMEHHE IMPOTHO3UPOBATh HEOIAroNpHATHBIE IKOJIOTHYECKHE
MOCIEACTBHA NPEANPHHHMACMBIX ICHCTBHI H MPEIOTBPALIATE HX]

HaJIMUHe PAsBHTOIO 3KOJOrHYECKOr0 MBIIUIEHHS, YKOIOTHYECKOH KYIBTYPEI,
OMbITA NeATeIIbHOCTH IKOIOTHHECKO HAaIMpaBJIEHHOCTH, YMEHHA
PYKOBOJCTBOBATLCA MMM B MO3HABATENBHOH, KOMMYHHKATHBHOH M COLHAILHOM
MpakTHKe, TOTOBHOCTH K YYACTHIO B MPAKTHYECKOil 1eaTeNbHOCTH IKOIOTHYeCKOH
HAIPABJIECHHOCTH;

8) HeHHOCTH HAYYHOI'O NO3HAHMA:

c(hopMHPOBAHHOCTE MHPOBO33PCHHS, COOTBETCTBYHOIIEIO COBPEMEHHOMY
VPOBHIO PasBUTHS HayKH M OOIIECTBEHHOH MMPAKTHKH, OCHOBAHHOIO HA JHAallore
KYJIBTYP, CHOCOOCTBYIOILErO OCO3HAHUIO CBOETO MECTA B MOIHKYILTYPHOM MHpE;

COBEPILICHCTBOBAHHE S3BIKOBOH M YHMTATENLCKON KYJILTYPBl Kak CpECTBa
B3aMMOJICHCTBHA MEXK/LY JIKJIBMH W TIO3HAHUA MHpa;

MOHUMaHHE crneuudukn OHONOIMH Kak HayKH, OcCO3HaHus ¢€ poiaum B
(opMHPOBAHKMH PAlMOHAILHONO HAYYHOIO MBIIUIEHHA, CO3J@HHUH  LEIOCTHOTO
[peacTaBIeHus 00 OKpy:KaroleM MHpPe Kak O eAHHCTBE NPHPOJLI, YelOBeKa H
obulecTBa, B TMO3HAHMH TNPUPOAHBIX 3aKOHOMEPHOCTEH M PELIEHHH NpodieM
COXPaHEHHS NMPHPOHOTO PaBHOBECHS,

yOeKAEHHOCTh B 3HAYMUMOCTH OMONOrHHM 71 COBPEMEHHOH HHBMIIH3ALNH:
obecrneyeHus HOBOI'O YPOBHA Pa3sBHTHS MEIMUMHBI, CO3/aHHE NEPCHEKTHBHLIX
DHOTEXHOIIOTHil, CHOCOOHBIX  pelaTb pecypcHele  npobieMbl  pa3BHUTHS
HEI0BEHECTBA, MOHCKA MYTCH BBIXOAA M3 IN00AJBHLIX YKOIOIHYECKHUX Npo0iaeM H
oOecriedyeHus  nepexoja K YCTOHYHMBOMY  pasBUTHIO,  pallHOHAIBHOMY
HCIOIL30BAHHI0 MPHPOIHBIX PECYpPcoB M (DOPMHPOBAHHIO HOBBIX CTAHIaPTOB
KHM3HH:

3aHHTEPECOBAHHOCTL B TMOJYYEHMH OHONOrHYeCKHX 3HaHHil B Lenax
NOBBIICHUS  O0WIEH KYJIbTYPBI, €CTECTBEHHO-HAYYHOH TIPAMOTHOCTH, Kak
COCTABHOM 4acTH (PYHKIMOHAIBHOH IPaMOTHOCTH 00y4aromuxcd, GopMHPYEMO
MpH W3YYIeHHH OMOIOTHH;

MOHUMAHHE CYIIHOCTH METOI0B MO3HAHHA, MCIOIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CHOOocoOHOCTH HCNOMB30BaTh MONy4YaeMble 3HAHMA [JI1 aHaoW3a H
00BACHEHHUS ABJICHWIT OKPYKAIOUIETO MHUPAa W NMPOMCXOAANIMX B HEM H3MEHEHMIA,
yMEHHE Jenath ODOCHOBAHHBIE 3aK/IYEHHS HA OCHOBE HAYYHBIX (AKTOB H
HMEHOIIHXCA JAHHBIX C HEbI0 MOIYy4YeHHA JOCTOBEPHBIX BLIBOJOB;

CocoOHOCTE CAMOCTOSTENLHO MCHOJIbL30BATL OHOJOIHYECKHE 3HAHMS LIS
pelieHns npodiieM B pealbHbIX KHIHEHHBIX CHTYAINAX]

OCO3HAHME LEHHOCTH HAYYHOH [IEATeNbHOCTH, TI'OTOBHOCTL OCYIIECTBAATh
[MPOEKTHYH H UCCIEN0BATENLCKYH) JEATEIEHOCTE HHIANUBH/YAILHO H B TPYILIE;



INOTOBHOCTD H CrocoOHOCTh K HENPEPEIBHOMY 06]}330 BaHHO H
CHMDDEPEEDBEHHIG, K aKTHBHOMY ITOIYHYEHHKY HOBBIX 3HAHUH o OHoJOTHH B
COOTBCTCTBHH C KH3IHCHHBIMH HDT’pEﬁHDCTHMH.

METANPEAMETHBIE PE3VJIbTATHI

MeranpeameTHbie pe3y/bTaTel OcBoeHHA ydeOHoro npeamera «buonorusy»
BIJIIOYAIOT: 3HAaYMMble JUisi  (POPMHPOBAHMA MHPOBO33peHHs 00yydarommxcs
MEKAHCIHIIHHAPHBIE (MEKIpeAMeTHbIe) O0lIeHay Hble MOHATHSA, OTpakaloUIHe
HENOCTHOCTE HAYYHOH KapTHHBI MHpa M cneruuKy METOAOB TO3HAHHA,
MCMOJIb3YEMBIX B €CTECTBEHHBIX Haykax (BEIeCTBO, IHEPIrHs, ABIEHHE, MpoLece,
CHCTEMa, HayuHBIl (aKT, MPUHIAN, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHH,

Heene/loBanne,  HaOIIoJeHue,  M3MEPEHHE,  IKCHEPHMEHT W JIPYIHx),
VHHBepcallbHble y4eOHble [ieiicTBHA (MO3HaBaTeNibHbIE, KOMMYHHKATHBHBIE,
PETYJIATHBHBIC), obecneunBaoILne opmuposanue (hyHKIHOHATBHOH
rPaMOTHOCTH W COIMAJIbHOM  KOMIMETEHHIMH ODy4YarolMxcs, CrnocobHOCTh
o0yuaronmxcs HCTIONTb30BaTh OCBO@HHEIE MeKIHCIHILUIHHAPHBIE,

MHUPOBO33PEHYECKME  3HAHKUS W YHMBEpcalbHble  yueOHble  jieHcTBHS B
I'[G'EHHBBTEHI:-HGFI H CGL[HB_III:-HGE [IPAKTHKE,

MeTanpeaMeTHBIE PE3YIbTATE OCBOCHHMA TPOTPAMMBI  CPEHEro odIiero
00pa3zoBaHus JIOJDKHBEI OTPAKATH!

DB.TIEI}],EHI-]E }’HHBEPCHHBHBIMH }’"IEEHB[MH MNOoZHABATC/ILHBIMHA
AelHCTBHAMM:

1) DazoBbIe JOrHYeCKHe TeHCTBHS:

CAMOCTOATENLHO  (hOPMYJIHMPOBaTL M AKTYAIM3MpPOBATE  npodaemy,
paccMaTpHBaTh €€ BCECTOPOHHE,

HCIIONB30BATE NIpH OQOCBOCHHH SHAHHH H]}HEMH JOTHHECKOTID MBIILITCHHA
(ananmn3a, cuHTE3a, CpaBHeHHs, Kiaccuurauu, 0000IIEHH), PACKPBIBATE CMbIC)]
OMOJIOTHYECKHUX MOHATHI [BI:-[,EI,EIIETB HX XdpaKTepHBIC NPH3HAKH, YCTAHABIHBATH
CBA3ZH C APYTHMH I'IDHHTHHMH};

ﬂleﬁJlEJlﬂ'l‘h HellH JAedaTelIkHOCTH, 3ajaBas Il'&pﬂME’Ipbl H H‘{JH'IE]}HH HX
AJOCTHACHHA, COOTHOCHTE PC3VILTATHl ACATCIBHOCTH C MOCTABICHHBIMH LCTAMH]

MCIIONIL30BAaTL OMONOIrHUECKHE NOHATHS 1A 0ObACHEHUS (DAKTOB U SABJIEHUI
JKUBOH MPHPO/IbI;

CTPOHTE JOTHHCCKHC PACCYIKICHHA (HH,E.}’[(THBI[[:I‘L‘-, ACAYKTHBHBIC., 110
BHE’LJ'[{)]"HH)‘ BBIABIIHATE BEIKI_']H('.IMEPH{]CTH H HPGTHBGPEHH}] B paccMaTpHBacMbIX
ABIICHHAX, Ii)(}pM}".'lHFIDBaTb BBEIBOOBI H 3aKITHYCHMA,

I]}]HM&HH'I’I- CXEMHO-MOOCILHBIS Epﬂ.ﬂ,ﬂ'['ljﬂ AT II]JC‘.,H.C'I'H BIICHHA
CYIIECTBEHHBIX CBA3EH M OTHOLIECHHI B H3YYACEMbBIX OHoMoOrHYecKux GEBEKTEX, a



TaKAKe  MPOTHBOPEYHMH  PasHOro  poia,  BBIABIEHHBIX B pasiHYHBIX
HH[iJD}'}MﬂHHDHHLIX HCTOMHHEAaX:

paﬂpaﬁﬁTLIBaTi: [71dH PCINCHHA HPD'SJ]CM]:] C }«"—I‘:’.‘:’T{)M dHaJIH3a HMCHOIIIHXCH
MaTepHalbHbBIX H HEMaTepHalibHBIX PECYpPCoB;

BHOCHTE KOPPCKTHELI B ICATCIIBHOCTE, OLUCHHEATL COOTBCTCTBHE PCE3YIILTATOB
HESAM, OLEHHBATE PHCKM TTOCIEACTBHI JIEATEIbHOCTH;

KOOPAHHHPOBATE H BLEITIOJIHATE pﬂﬁ{)Ty’ B YCIIOBHAX peallbHOTO,
BUPTYAILHOTO M KOMOMHMPOBAHHOTO B3aUMOICHCTBISA;

pPa3BHBAThL KPEaTHBHOE MBIIIJICHHE NMPH PELICHHH XKH3HEHHBIX MPoOIIeM.

2) HazoBbI€e HCC/IE10BATEILCKHE IeHCTBHA:

BJIAJIETH HABLIKAMH Y4eOHO-HCCIEM0BATE/ILCKOM W IPOEKTHOH JeATENLHOCTH,
HaBEIKaAMH paspelucHAA l'['pDﬁHE:M, CMOCODHOCTHID H roTOBHOCTLHY K
CAMOCTOATCIIEHOMY MOHCKY MCTOIOB PCIICHHA MMPaKTHYCCKHX 33044, IMPHMCHCHHIO
PAZIHYHEIX METOOE MO3HAHHA,

HCIIONB30BATE PA3JIHYHBIC BHIOBLI OCATCIBHOCTH 10 [MOOYHCHHKY HOBOIO
3HAHWA, €r0 HHTEPHpEeTalMH, Npeodpa3oBaHui0 ¥ NPHMEHEHHIO B Y4eOHBIX
CHTYAIHAX, B TOM YHCIE NIPH CO3TaHHH }("[EﬁHhI}{ H CONHATBbHBIX TIPOCKTOBL

(hopMHPOBATE HAYUHBIH THIT MBILICHHA, BIAACTL HAYHHOI TEPMHHOJIOIHCH,
KJTHOUEBBIMH MOHATHAMH U METOIAMH;

CTABUTE M (GOPMyIMpOBaTe cOOCTBEHHBIE 3agadM B 00pasoBaTenbHOH
JACATCIABHOCTH H WKHIHCHHBIX CUTYALIHAX

BEIABIIATE TNPHYHHHO-CICOCTBEHHBIE CBA3ZHM H 4KTYAJIH3IHPOBATE 3adavy,
BBEIIBHTATE THIOTC3Y ee PCLICHHA, HaAXOIHTE ApPryMCcHTBE )18 JOKa3aTCILCTBEA
CBOMX YTBEPAJICHHH, 3a/1aBaTh MapaMeTphl H KPHTEPHH PEILIeHHS;

AHATH3IHPOBATL NOIYHCHHBIC B XO0OC PCHICHHA 34l0a4d  po3yiIbTdThI,
KPHTHYECKH OLICHHBATE MX JOCTOBEPHOCTE, NPOrHOZHPOBATE H3MCHEHHC B HOBBIX
YCIIOBHAX.

JABATh OUCHKY HOBBIM CHTYALIHAM, OLICHHBATE leHUG]}ﬂTEHHMﬂ OIBIT,

OCYIIECTBIATE L[E:HEHEH}'IEIBHEHH!:IH MNOHCK TNEpeHOCca CPelcTB H crocoOoB
NeicTBHA B TPoheCCHOHATBHYR) CPEY;

YMETh HEPEHOCHTL 3HAHMS B NMO3HABATENALHYIO H IpakTHYecKyo objacti
AHIHENCATEIBHOCTH,

YMCTE HHTCIPHPOBATE 3HAHHA H3 Pa3HBIX NPEIMCTHEIX ’DﬁﬂﬁCTEﬁ.’.

BRIABHTATE HOBBLIE HIACH, TMPpEAlaraTe OPpHrHHAIBHBIE TIOAX0JABI H PEIOCHHA,
CTABHTH ﬂpﬂﬁHEMb] H 3a1a49H, J0NYCKAKIHE albTCPHATHEHBIC PCIICHHA.

3) pabdora ¢ nndopmaumeii:

OpPHEHTHPOBATBECA B Pa3/IMYHBIX HCTOYHHEAX HHC}]‘DPMRHHH (TEKCTE }"IEﬁHGl"D
nmocodus, HAy4YHO-NONVIAPHOH JuTepatype. OMOJOrHYECKHX  CIIOBapsIX W
CHPaBOYHMKAX, KOMIIBIOTEPHBIX Oaszax aaHHbiX, B HHTepHere), ananusmposarh



HHQOPMALHIO PA3IHYHBIX BHI0B M (DOPM NPE/ICTABIEHHS, KPHTHYECKH OLIEHHBATh
eé JOCTOBEPHOCTE H HETIPOTHBOPEYHBOCTE!

d)ﬂpmyrmpuﬁarz. 34anpoCchl H INPpHMCHATL PA3JIHYHBIC MCTOOBI ITPH MOHCKC H
orbope OHONOTHYECKOH HH(OpMALMH, HEOOXOAHMOMN JUIA BBITIOJHEHHA YYEOHBIX
Janmaq,

MPUOOPETaTh OMNBIT HMCHOAL30OBAHHA HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHDHDFHﬁ, COBEPUICHCTBOBATE KYIIBTYPY AKTHBHOID HCHOJIL30BAHHA DAZIHYHBIX
MOUCKOBBIX CHCTEM;

CAMOCTOSTENBHO  BRIOMpATE  ONTUMAJIBHYHY  (QOpMY  [Ipe/icTaBlIeHHs
puonornyueckoi uHdopManuu (cxeMel, rpadHkH, gHarpaMMbl, TaOIHIBL, PUCYHKH
H JIpyroe);

HCTIOJB30BATh Hﬂ}"iHblﬁ A3BIK B KaUECTBE CpElacTBa NOpH [}&EOTE c
DHogorHyecKo  mHdopManueil:  NPUMEHATH  XMMHYECKME, (H3IMYCCKHE W
MaTeMaTHYeCKHE 3HAKH H CHMBOJBIL, (popmMyiiel, abDOpeBHATYpY, HOMEHKIATYPY,
HCIMOOB30BATE H H]}CDﬁpﬂ]GBHBaTB SHAKOBO-CHMBOJIHYCCKHC CpCcacTBd
HATJIAJIHOCTH

BIAIETE HaBbIKAMH pacro3sHaBaHHA H SAMIHTEI HHd] OPpMalHH,
HHpopMaHOHHOH 0E30MACHOCTH JTHYHOCTH.

Osjajienue YHUBEPCAILHBIMH KOMMYHHKATHBHBIMH J1eHCTBHAMN:

1) obmenne:

OCYHIECTBIATH KOMMYHHKALMKM BO BCeX cdepax #H3HH, aKTHBHO YHACTBOBATH
B JHANIOre MJIH JHUCKYCCHHM MO CYLUIECTBY 00Cy#aaemMoii Tembl (YMEHHE 3a]aBaTh
BOMPOCEH], BBICKA3ZEIBATL CYHICHHA OTHOCHTCIBHO BEITOJIHCHHA ﬂ}}ﬁﬂﬂaraﬂM{)ﬂ
3a/1aul, YYHTBIBATE MHTEPECHI M COINIACOBAHHOCTE MO3HIMH JAPYTHX YYAaCTHUKOB
JAHAI0Tra HITH .EI,HCK},-’CCHH].'.

PAacno3HaABATE HEBEpﬁﬂﬂl:Hh[ﬁ CpeacTiea O0LIeH s, TOHHMATh 3HAYEHHE
COUHANIBHBIX 3HAKOB, MNMPCSANOChUIOK BO3HHKHOBCHHA KDHd}J’IHKTHh[X CHT}rEiI.[HfI,
YMCTE CMATYATE KL'IH[l].FI HETBI H BCCTH ICPCTOBOPLI,

BIIANETh pasIHYHBIMH crmocobaMH ODIEHHA M B3aUMOJIEHCTBHA, MOHUMATH
HaMCPCHHA OPYTHX ﬂ}{)ﬂ,ﬂﬁ, MPOABIIATE YBAKHTCIIEHOC OTHOLUICHHE K CGEEEED,HHK}"
H B KOppeKTHOil (hopMe PopMyIMPOBATH CBOM BOZPAIKEHMS;

[JE[ZBE]JH}’TG H NOTHYHO H3Jlaratb CBOKY TOYKY 3pPCHHA C HCIIOIB3OBAHHEM
AZLIKOBBIX CPCICTB.

2) coBMeCTHAs 1eATeNbHOCTE:

MOHUMATE H HCNOAB30BATE TIPCHMYILLICCTEA KOMaHIHOH M HHﬂHBHﬂ}fﬂﬂhHGﬁ
padoTh! NP pelieHHH DHOIOrHYECKOH podlieMsbl, 000CHOBBIBATE HEODXO0AHMOCTS
NpPUMEHEHHA FPYIIOBLIX (POPM B3aUMO/ICHCTBHA NPH pelleHHn yueDHOH 3a1a4H;

BBIOHPAaTh TEMATHKY H METO/bl COBMECTHBLIX JCHCTBHI ¢ yuérom o0umx
HHTEpPECOB H BO3MOMHOCTEH KaK/J10I0 4jieHa KOJJIEKTHRA;



MPHHAMATE  LEJMH  COBMECTHOH  JIEITEJIbHOCTH,  OpPraHu30BBIBATL W
KOOPAHHHPOBATE ,[[E?ICTBHSI no eé JOCTHAHEHWID! COCTABRIATE ILMIaH ,ﬂEﬁCTBHﬁ,
pacnpeienaTh PoId ¢ Y4ETOM MHEHHH YYAaCTHHKOB, ODCYKIATE PE3YILTATHL
COBMECTHOH padoThI;

OLEHHBATE Ka4YCCTBO CBOCIO BRIAdd H KAKIOIO0 YVHaCTHHEa KOMaHIObLI B
001 pe3ysbTar 1o paspaboTaHHbIM KPHTEPHAM,

NnpeanaraTe HOBBIE [MMPOSKThI, OUEHHMBATE HASH C ITI03HIHH HOBH3IHLIL,
OPHTHHAIEHOCTH, IIIJE:'IKTH'—IECHUﬁ SHAYHUMOCTH,

OCYUICCTRIATE  MMOSHTHEHOE CTPATETrHYECKOC TIOBCIACHHE B pai/IHUHEIX
CHTYAalUHAX, MPOABJIATE TBOPHECTBO H BDDﬁpﬂ}KEHHE, OBITE HHHIOHATHBHBIM.

UBJ'IEIJ_IEIIHE YHHBEPCAIBHBIMHA PErYJIATHBHLIMH AeHCTBHAMM:

1) camoopranu3anmus:

MCIOJIB30BATE OHOJOIrHYECKHE 3HAHHA A3 BBIABICHHA H]JGEJIEM H HX
PEHICHAA B KH3HCHHBIX H }meﬁme CHTYalLIHAX]

EL]E}H]}ﬁTb H4 OCHOBE OHOJOTMYCCKHX 3HAHMI HEJICBREIC H CMEBICITOBBIC
YCTAHOBKM B CBOMX JIEHCTBHAX W IOCTYIKAX M0 OTHOWIEHHIO K KHBOH NPHPOJIE,
CEBOCMY 3TOPOBBH H 3TOPOBLHY OKPYAHAMIIHX,

CAMOCTOATC/IBHO OCYHICCTRJAATE MOZHABATCNBHYIO OCATCIBHOCTE, BEIABIATH
Mpo0JIEMBI, CTABUTL H (OPMYJIHPOBATE COOCTBEHHBIE 3ajlaui B 00pasoBaTeIbHOH
ACATCIBbHOCTH H AHIHCHHBIX CHTYALIHAX .

CAMOCTOATC/ILHO  COCTABAATE  TUIAH  PCINCHHA TIpGﬁJIEMI:-I c }"—IETUM
HMEHIIHXCA PECYPCOB, COOCTBEHHBIX BO3MOMKHOCTEH H HpE}l]’IG‘iTEHHﬁ;

JABATH OHCHKY HOBBIM CHTYALIMAM,

pacHIHpATE pAMKH y4eOHOTo MpejMeTa Ha OCHOBE JIMYHBIX TPEIITOYTEHMIT;

JEIaTh OCO3HAHHBIH BLIE}D[;'I, ApryMCHTHPOBATE CTO, BpaTb OTBETCTECHHOCTEL
3a pelIeHHe;

OLIEHUBATH NMPHOOPETEHHBIH OMBIT;

cnocodCeTBOBATE (POPMUPOBAHUID W MPOSBACHUIO HIMPOKOH HJPYIHIHH B
PasHBIX obnacTax 3HaAHWH, TOCTOAHHO MOBHIIATE CBOH ﬂ'ﬁpﬂBGEﬂT‘EﬂhHHﬁ H
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

AdaBaTh OLUEHKY HOBLIM CHTYallHAM, BHOCHTE KOPPEKTHBBI B JCATCIBHOCTD,
OLICHHBATE COOTBCTCTBHE PE3YILTATOR LCTAM,

BINaJIETEL HaBLBIKaMH Mo3HaBaTelabHOH pE[}]J’IEKCHH KaK QCO3HAHHA
COoBCpHIACMbBIX ﬂeﬁCTBHﬁ H MBICIIHTENBHBIX TMPROUCCCOB, HX PCIVIBTATOB H
OCHOBAHMH, HCHONL30BATE NMPHEMBLI pedUIeKCHH JUIS OLEHKH CHTYalluM, BhIDOpa
BEPHOTO pCIICHHA]

YMCTEH OHCHHBATE PHCKH H CBOCBPEMCHHO NPHHHMATE PCINCHHA MO HX
CHHEEHHHD,



NPHHHUMATE MOTHBBI W apryMeHThl JIPYTHX TIpH aHalli3e pe3yJibTaToB
N1eATeNbHOCTH;

3) npuHATHE ceDs U APYTHX:

MPHHUMAaTE ceds, MOHUMAas CBOH HE/IOCTATKH H JI0CTOMHCTBA;

NPHHUMATL MOTHBblL H APryMEHTHI JAPYIHX T[IPH AaHAIW3e pe3ylIbTaToB
JAEATCIIBHOCTH,

NIPH3HABATEL CRBOE MPARO U MPARO APYIHX HA OLIMOKH]

pa3BHBATL CIIOCOOHOCTL NOHUMATL MUP € HO3HIIMH JIPYTOro YelnoBeKa.

NPEIMETHBIE PE3YJIBTATBI

[IpeameTtHrie pesynbTathl OcBoeHus nporpammel COO nmo OwonoruHd Ha
Da30BOM YPOBHE BKIIIOHAKOT criermduueckue s yaeduoro npeamera «bronorus
Hay4Hble 3HAHHMA, YMEHHA H crocoObl JeHCTBHII N0 OCBOEHHIO, HHTEPNPeTaluH H
npeodpa3oBaHnio 3HAHWH, BHABL JCATEILHOCTH MO MOIYYEHUIO HOBOIO 3HAHMA H
MPHMEHEHHIO 3HAHHH B Pas/MYHBIX YYEOHBIX CHTyalHAX, a TakkKe B pealbHbIX
JKH3HEHHBIX CHTyallMAX, CBA3aHHBIX ¢ Ouonorueii. B mporpamme npeameTHBIE
pe3yAbTaThl HPEICTABIEHEI 110 TojaM 00y4YeHus.

Ilpeamernbie pesyneTatel ocBOeHHA yuedHoro npeamera «buonorus» ¢ 10
Kaacce 10JKHBl OTpaKaTh:

c(hopMHPOBAHHOCTE 3HAHHI O MECTE M POJH OHOJIOIHH B CHCTEME HAYYHOIO
3HAHHUA ECTECTBEHHLIX HayK, B (POPMHpPOBaHHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpPa W HAYYHOIO MHPOBO33PEHMS, O BKIAJAE POCCHHCKHX M
3apy0OekHBIX  YYEHBIX-OHOMIOrOB B  pasBHTHE OHONOTHH, (YHKIHOHAIBHOH
rPaAMOTHOCTH YEJIOBEKA VIS PELICHHS JKH3HCHHBIX 3a71a4;

YMEHHME pPACKphIBATh COjepkaHue OHOJIOrHYECKHX TEPMHHOB H TOHATHI:
JKH3HB, KJIETKa, OpraHusm, seradomusM (oOMeH BelecTB © TpeBpalieHHue
IHEPrUH), FTOMEOCTA3 (CaMOpEryJisiiiis), YPOBHEBAsA OpPraHu3allisd KUBBLIX CHCTEM,
CaMOBOCMPOH3BeIeHHE (penpoayKuus ), HACIeICTBEHHOCTb, H3MEHYHBOCTh, POCT U
pa3BHTHE;

yMeHHe H3jarate OHONIOrMYECcKHEe TeopuH (KieTo4Has, XpPOoMOCOMHasl,
MYTallMOHHAA, LEHTpanbHas [10TMa MOJEKYIIpHOi Ouonornu), 3axoHsl (I
Mengens, T. Moprauna, H. M. Baguiosa) u yuyenus (o ueHtpax MHoroodpasus u
NpOUCXOAKACHHA KynbTypHbIX pacTenuil H. . BaBunosa), onpenenars rpaHuiis
MX TIPHMEHHMOCTH K JKHBBIM CHCTEMaM;

yMeHHe BJIa/1eTh MEeTOJAaMH Hay4YHOTO MO3HaHuA B OMonoruu: HabmwaeHue u
OMHCAHHME JKUBBIX CHCTEM, TMPOIECCOB W SABICHWH, OpraHM3anis W NpOBeIcHHE
OHOJIOrHYECKOr0  IKCHEPUMEHTA,  BBUABMMKEHHME  IHIOTE3bl,  BLIABIEHHE
3aBHCHMOCTH MEXKIY HCCIIeIyeMbIMH BeIMYHHAMH, 00BACHEHHE MOIYyYeHHBIX



pPe3yALTATOR, MCMOIL30BAHHBLIX HAYYHBIX MMOHATHH, TEOPHH M 3aKOHOB, YMEHHE
J1e71aTh BRIBOIBI HA OCHOBAHWH MOIIYYEHHBIX Pe3ylIbTaTOR]

YMCHHME BbIACHATH CYIICCTBCHHBIC MPH3HAKH BHPYCOB, KICTOK NPOKAPHOT H
IYKAPHOT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OPraHu3MoB, OCOOEHHOCTH
npoueccoB: o0OMEHa BEIIECTB W TPEBPALCHHS YHEPIHH B KiAeTKe, (POTOCHHTE3a,
IACTHYECKOIO W JHEpreTHYeckoro odMeHa, XeMmMOocHHTe3a, MHTO03a, Meiosa,
OMIOJOTROPEHHA, Pa3MHOMKEHHS, WHINBHIYATLHOTO pa3BUTHA OpraHH3Ma
(oHTOrEeHes);

YMEHHE [PHMEHATE [OJyYeHHBIE 3HAHUA /U1 00BiICHEHUS OMOJIOIMYECKHX
MNpOLIECCOB H ABICHMIi, 7 NPUHATHA NMPAKTHYECKUX PEILICHHI B TMOBCEIHEBHOI
JKM3HH € Lelblo  obecniedenus 0O€30MacHOCTH CBOETO 30POBbS M 3/I0POBbLA
OKPYKaKOIMIMX TH0AeH, cobIo1eHHs HOPM IPAMOTHOrO MOBEJECHHA B OKpYyKatomie
NPUPOAHOH cpene, MOHMMAHHE HEOOXOAHMOCTH HCHONL30BAHMA JOCTHIKCHUH
COBPEMEHHOIH OHOJIOrHK H OHOTEXHOIOTHH JUs parMoHalEHOTO
MPHPOAONONL30BAHHNAL

YMEHHE peumars 2JeMEHTApHBIE TIeHETHYECKHe 3aJlayd  Ha MOHO- H
JUruOpuaHOE CKpelluBaHHe, CLEMNIeHHOE HaclieJloBaHHWe, COCTABIATH CXEMbl
MOHOTHOPHIHOTO CKPELIMBAHUA 1A [PEACKA3aHHA HACIEI0BAHNA NPU3HAKOB Y
OpraHH3MOR;

YMEHHE BBIMOIHATE 1a00paTopHbIE W TpakTHYecKHe paboTel, cobmoaatsh
npasuia npu padore ¢ yuedneim 1 j1aboparopieiM 000py10BAHHEM;

yMEHHME KpPUTHYECKM OLEHHMBaTb M MHTEPNPETHpPOBaTE HH(OpMAaLHIO
OMONOrMHYECKOr0  COACPMKAHUA, BKIIOYAIONIYIO [ICEBAOHAYUHBIC 3HAHUSA U3
Pas/IMYHBIX HCTOUYHHKOB (Cpe/IcTBa MAacCOBOH HH(OPMAaIIHH, HAYYHO-TIONYIAPHEIE
MAaTEpHalbl), JITHYECKHE ACMeKThl COBPEMEHHBLIX MCCICAOBAHMH B OHOMOTHM,
MEHIMHE, OHOTEXHOMOT N,

yMEHHME CO3/1aBaTb COOCTBEHHBIE TMHCbMEHHBIE W YCTHBIE COOOIIEHHS,
0000uas OHONOrMYECKY0 HH(POPMALHIO U3 HECKOJILKMX HCTOYHHKOB, IPAMOTHO
HCIONIB30BATL MOHATHITHEIN anmapat OHOIOTHH.

[MpeamMeTHBIE pe3yIbTaThl O0CBOEHHA y4ueOHoOro npeamerta «buonorus» e 11
Kracce N0JKHBL OTPakKaTh:

cthopMHPOBaHHOCTE 3HAHWII 0 MECTE M POIH OMONOrHHM B CHCTEME HAYYHOTO
3HAHWSA CCTECTBEHHLIX HAyK, B (OPMHPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHEI MHpPa M HAYYHOTO MHPOBO33PEHHA, O BKIAJE POCCHHCKHX H
3apy0eKHBIX  yuEHBIX-OMONMOTOB B paszBuTHE OHOMOrMH, (YHKIHOHAIBHOH
PaMOTHOCTH YEJIOBEKA JUIA PELIeHHs KUIHEHHBIX 3a/1a4;

YMEHHME pacKpelBaTb coOjAepikaHHe OHONOTHYeCKHX TEPMHHOB M MMOHATHIL:
BHL, TIOTIY/IALHSA, FeHOMOHL, IBOMIONMA, ABHKYLUIME CHbl ((PakTOPbI) IBOIIOINH,
NPUCIIOCODIEHHOCTh OPraHM3MOB, BHA000pa3oBaHHE, IKOJIOrHYECKHe (aKTOph,



IKOCUCTEMA,  MPOAYUEHTHI,  KOHCYMEHTBI,  PEAVLEHTBI, LeNH  [HUTaHMs,
IKOIOTHYSCKad MUpamMmiaa, GHGFEDLI,EHGE, ErHDCd)EpEl;

YMCHHC H3JAaratb OHOJOTHYECKHE TCOPHH I:E}B-GJ'[ED].[HDHH&H TCOPHA Y.
JapBuHa, CHHTETHUYECKas TEOPUA OBOIIOLNHK), 3aKOHBI H 3aKOHOMEPHOCTH
(zapoasiueBoro cxoactea K. M. bopa, depenoBaHHs raBHBIX HamnpaBiCHHH H
nyrei asomounn A, H. Cesepuosa, yuenus o duochepe B. M. Bepnajckoro),
ONPEACIIATE I'PAHUILI HX NMPHMEHHMOCTH K AKHBLIM CHCTCMAM?

YMCHHE BIaJCThE MCTOJJaAMH HAYYHOTO MO3HAHHA B OMOIOTHH: HHﬁJIl(},LI,EHHﬂ H
OIHCAHHE KMBBIX CHCTEM, [POLIECCOB H ABICHHH, OpraHu3aifsa H MpoBeJAEHHE
OHOJIOTHYECKOTO IKCTICPHMCHTA, BEIIBHAKCHHE MTIOTC3bL, BBIABICHHC
3ABMCHUMOCTH  MEK/Y HCCIEIYEMBIMH BeIUYHHAMM, OOBACHEHHE MOJYUYEHHBIX
PE3YIALTATOR, HCNONB30BAHHBIX HaYUHBIX HGHﬂTHﬁ, TEQ]JHFI 1 34AKOHOB, YMCHHE
JCAaTh BEIBOIELI HAE OCHOBAHHH IMOJIYYCHHEIX PC3YVILTATORB,

YMEHHE BBUICJATH CYIUIECTBEHHbIE NPH3HAKH CTPOEHHS OHOJOTHUYECKHX
0OBCKTOB: BHJIOB, MOMYJIAIMHI, TIPOAYICHTOB, KOHCYMCHTOB, PEIVIICHTOB,
OMOTeOIeHO30B W HKOCHCTEM, OCODEHHOCTH [MPOIECCOB!  HACHEIACTBEHHOMH
H3MEHYHBOCTH, CCTECTBEHHOTO {}T‘ﬁﬂpﬂ, EH,I[ODEPE['EDBHHHH, HpHCHDCGﬁHEHHGETH
OPraHu3MOB, JACHCTBHS DJKOJOTHYECKHX (AKTOPOB HA OPraHH3Mbl, IEpeHoca
BELIECTB M [OTOKA 3JHEPrUH B SKOCHCTEMAaxX, aHTPOINOreHHbIX H3MEHEHHH B
IKOCHCTEMAX CBOSH MECTHOCTH, KpYTOoBOPOTa BCIICCTE H OHOreOXHMHYECKHX
HUMKI0B B Onochepe;

YMEHHE TIPHMCHATh MNOMYHCHHBLIC 3HAHHA 1114 00BACHEHHA OHONIOTHYECKHX
OpoOUCCCOB H JFlB.J'll.'.Tl-ll’{ifi1 JJ1A OPHHATHA NPaKTHHCCKHX [JE‘LI.IEHHITI B IOBCEIHEBHOM
JKH3HH ¢ Lenero  obecriedeHust Oe30MacHOCTH CBOEro 3/I0POBbS M 3J10POBbS
OKPYKAIOMIMX THOAEH, cOOMOIeHNs HOPM IPaMOTHOTO TIOBEAEHHA B OKPYKAIOUICH
MPUPOAHOH Cpejle, NOHHMAaHHE HEOODXOAMMOCTH HCHONL30OBAHUA JOCTHKEHHI
EDBPEMEHHDﬁ OHOITIOTHH 4718 pALHOHAIBHOT O MPpHPOOOIMONIB30BAHHA,

YMCHHC PCIIATE XICMCHTAPHBIC OHMONOTHYECKHE 3a0a4vM, COCTARIATE CXCMbBI
MEPeHOCca BEMECTB H JHEPIHH B YKOCHCTEMAX {LlEl'lH ﬂHTaHHH];

YMCHHC BBINOJIHATE .‘laﬁﬂpaT{)]}Hb[ﬂ H TPaKTHHCCKHC paﬁmm, CDﬁﬂI«D,ﬂ;ﬂTh
pasuiia 1pu padore ¢ yyeOHsIM 1 1abopaTopHbIM 000pY1OBAHHEM;

YMECHHE KPHTHHYCCKH OHCHHEATE H HHTEPIPETHPOBATH HHIiJD]}MElI_I,HID
DHOJOIrHYECKOTO COOCPAHNA, BEMOYHAIOIMYI MCCBIOHAYYHBIC 3HAHMA M3
pPas3IMYHbBIX UCTOYHHKOB (CPeACTBA MAcCOBOH HMH(OPMALIMK, HAYUYHO-TIONYIIAPHLIE
MEITEPHBJ’[E{}, pacCMaTpHBATL r100aIbHBIE SKOMOrHYCCKHC ]'I[JGE.J'[EMH
COBPEMEHHOCTH, (POPMHPOBATE MO OTHOILEHHIO K HUM COOCTBEHHYIO MO3HUIHIO,

YMEHHE CO314aBaThb cOOCTBEHHEBIE MHCBMEHHBIE M YCTHLIC CDDﬁLLIEHHﬂ,
UGD'SLL[EIH ﬁHUII{)FHLIECKYID H}ld]DpM'dL[H}G H3 HCCKONLBKHX HCTOYHHKOB, IpaMOTHO
HCIIOJIB30BATE NOHATHIHLIN anmapaTt OHOJIOTHH.



TEMATHYECKOE INIAHUPOBAHHE
10 KJIACC

Haunmenosanne pasjie/ios n Tem
NporpaMmMel

BHoMoris Kak HAaYKa
JKHBBIE CHCTEMEI H HX opranu3anus
XUMHYSCKHH COCTAB H CTPOCHHE KINCTEH

KuiHeneaTelbHOCTL KNeTKH

Pazmuosenue u HHIHBHIYAILHOC PA3IBHTHE
OpraHuiIMoB

HacneacTReHHOCTh H M3AMEHTHBOCTh
OPraHyiMoR

Cenexuusa oprannzMon, OCHOBEI
DHOTEeXHOIOTHH

Pe3epeHoe BpeMs

OBHIEE KOJIMHECTBO YACOB 110 ITPOI'PAMME

Kounyecrso 4yacor

Beero

6

34

Konrpoisnbie
patoThl

IIpakTH4yeckue
patoTh

0.5

1.5

DINEKTPOHHBIE
(undposeie)
obpazoBarelbHbIE
pecypent

Butnuorexka LHOK
https:/fm.edsoo.ru/ 7416292

bubmmorera HOK
https:/m.edsoo.ru/ T4 16292

bubmorera LHOK
https://m.edsoo.ru/Ti41c292

butimorexka LOK
hitps:/‘m.edsoo.ru/ T 1¢292

bubnuorera LHOK
hiips:/'m.edsoo.ru/ 74 1¢292

butnuorexa LHOK

butnuorexa HOK
hitps://m.edsoo.rw/7f41¢292

butmorera HOK
htips://m.edsoo.ru/7TH41¢292




11 KJIACC

Haumenopanmne pa3ieior u Tem
Ne n/m
HPOTPAMMBI

DROTIOIMOHHAS DHOTOrHs

Bo3HUKHOBEHHE H Pa3BUTHE KHIHH HAa
Jemie

Opraiun3Mel 1 OKPYKAKOIIAA cpera
CoobmiecTsa u 3KOTOTHHMECKHE CHCTEMEI

PesepsHOE Bpems

OBUIEE KOJIMYECTBO YHACOB ITO [TPOI'PAMME

KoJm4uecTro wacos

Beero

34

Konrpoabusie
padoTn

IMpakruyeckne
pPatoTh

DACKTPOHHBIE
(uniposbie)
0Dpa3oBaATEILHBIE
pecypent

butuinorera LHOK
https://m.edsoo.ru/7f41cc74
bBubnnorera LHOK
https://m.edsoo. w74 ccT4d
bubtmorera LIOK
hitps://m.edsoo.ru/74 ] cc74
butanoreka LIOK
https://m.edsoo.ru/7f41cc74

Bufnnorera LHOK
https://medsoo.ru/ 7T 1 cc 74




MNOYPOYHOE INTAHHPOBAHHE
10 KJIACC

Tema ypoka

buonorus B cuereMe Hayk

MeToabl no3HanK KHBOH NPHPOILL
[pakTHueckas pabora No |
«Henons3osatue pasnH4mbIX
METO/IOB MPH M3YIEHHH
DHOMOIMUeCcKHX 00BeKTORY

buonornueckue CHCTCMEL, MPOOCCCRI
H HX H3IYVICHHC

Xuvudeckuil cocras knerkd. Boga u
MHHEpA/ILHEIE CONH

benkn, Cocras u CTpOCHHE OenKoB

DepMeHTE — OHOTOTHYECKHE
kataauzatopsl. Jlabopatopraa
pabora Ne | «Mayuenne
KATATHTHYECKOH aKTHBHOCTH
()epMEHTOB (Ha TPHMEPE aMHIa3hI
HIIH KATAIa3s1 )»

Vrnesoasr, JTHnmmas

Koaun4ecrso yacos

Beero

Koutpoasnsie
padoThbl

IpakTH4yeckne
patoTnl

0.5

(0.5

Hara

HIYYUCHUA

IEKTPOHNbIE
uHppoBLIe
obpaloBare/ibHbIC

pecypes

Bubnuorexa HOK
hitps://m.edsooruw/863e6122

https://m.edsoo. m/863e632a

bubnnoteka HHOK
https://m.edsoo.ru/863e6122

butnuorera [1OK
https://m.edsoorn/863e6564

bubnuorexa HOK
https://m.edsooou/863eb674e

bu@nnorexa 1HOK
hitps://m.edsoo.ruw/863ecb72

Butnuorera [HOK
hittps:/'m.edsoo.u/863e6b72

bubnuorexa [HOK
https://meedsoo. /86326870




10

12

13

14

15

16

17

I8

Hyknennossie kucaotel, AT

Heropus u MeToasl M3yUeHms
knerkn. Kinerounas reopus
Knerka kak nenoctHas sxupas
cHCTEMa

Crpoenne HyKapHOTHYECKOH KICTKH.

JlaGopatropnas paGora No 2
«HM3yuenne cTpoenns KIeTok
pPAacTeHwii, HWHBOTHLIX, TPHOOB 1
DAKTEPHIT MO MHKPOCKOTIOM HA
TOTOBBIX MHKPOMPENaparax u ux
ONMHCAHHE

ODMeH BenecTs HIH MeTadoIH3M
POTOCHHTES. XEMOCHHTES

DHepreTHueckuii 0OMeH

AusHennsni upkn knerkn, Jlenenne
kneren, Muros. Jlaboparopras
padora Ne 3 «Habmonenne Mmutosa B
KAETKAX KOHYMKA KOPEUIKa TyKa Ha
rOTOBRBIX MHKPOIIPEnapataxy
buocuuTes Genka. Peakiua
MATPHYHOTO CHHTE34

Tpancaaums — GuocHHTes Denka

Hernerounsie hopMbl #HIHH —

0.5

(0.5

bubmorexa [JOK
https:/'m.edsoo.ru/863ebd5c

bubnuorexa LHOK
hitps://m.edsooru/B63ehe s

Bubnuoreka [JOK
https://m.edsoo.ru/863e6{1D
https://m.edsoo.ru/863¢716¢

Bubnuorexa IHOK
hitps://m.edsooau/863e766¢

bubnuotexa HOK
hitps://m.edsooruw/863eTc Y8

Bubnuorexa [JOK
hitps://m.edsoo.ru/863eTaae

butmorexa [JOK
https://m.edsoo.ru/863e7dcd

Bubnuorera HOK
https://m.edsoorw/863e796e

butmiorexa LHOK
https://m.edsoo.r'R63e796¢

Bubnuorexa HHOK




20

23

24

23

26

27

BHPYChI

MOopMBbI PAIMHOKEHHA OPIAHNUIMOR

Meitoz

OOpaszoBaHHe H PA3BHTHE MOTOBBIX
KneTok. OnnogoTBopeHHue.
Jlabopatopnas pabora Ne 4
«H3yduenne CTPOCHHS TIOTOBBIX
KJICTOK Ha TOTOBLIX
MHKPOTIperapaTaxs»

HHjuBryanetoe paipurie
OpPraHu3MOB

IeHeTnka — HavKa o
HACIHCACTBCHHOCTH H H3IMCHYHBOCTH

3aKOHOMEPHOCTH HACTEIOBAHNA
npuszHakos, MowornbpuaHoe
CKpEIHBaAHHE

JurndpuHoe ckpemnBanne, 3akoH
HEBABHCHMOTO HACHEOBAHN A
NPH3HAKOB

CuenieHHOe Hacle10BaHNE
npu3zHakor. Jlabopatopnaa pabora
Ne 5 «Mzyuenue pesynbraros
MOHOTHOPHAHOTO W IHTHOPHAHOTO
CKpCIIMBAHKS ¥ Apo3ofuisl Ha
FOTOBBIX MHKPOMpPEIapaTaxy

INenerura nona. Hacnenosanue

0.5

0.5

hitps://‘m.edsoo. /86327340

butnnotexa LHOK
https:/m.edsoo.ru/863e8 1 b
https://m.edsoo.ru/863el3 le
bubnuoreka HOK
hitps:/m.edsoo.ru/863e7Ea

bubnuorexa HOK
hitps://m.edsoo.rw/863e8 | ho

butnunoreka 1HOK
https://m.edsoo.ru/863e8436

bubnnotexka LHOK
hitps://m.edsoo.ru/863e8612

Bubnorera [HOK
https://m.edso0.ru/863e88 78

bubnnorera HOK
https://m.edsoo.uw/863e8%ad

butnuorexa HOK
https://m.edsoo.ru/863e8cbl

Budnuorexa [TOK



28

29

30

31

32

33

34

INPH3HAKOR, CHEMJICHHBIX C MTOJOM

Mamenunpocts. Henacneacrsennas
HiMeHunBocTs, JlaGoparopras
pabora Ne 6. Msyqenue
MOAHPUKALHMOHHOI H3IMEHYHBOCTH,
HOCTPOEHHE BAPHALIMOHHOTO PA/IA |
BAPHALIMOHHON KPUBOii»
Hacnegcreennas n3MeHIHBOCTE,
Jlabopatopnaa padora Ne 7.
«AHAIN3 MYTaluil y Apo3odunsl Ha
rOTOBBIX MUKpONpenaparax»

['eHeTHKA HENOBEKA

Pesepeubiil ypok. O6obiuenne no
TeMe «HacnecTBEHHOCTE H
HIMEHYHBOCTE OPIraHHIMOB

Cenexuus Kak HAaYKa | NpoHcce

MeToas B AOCTHACHHA CENEKITHHN
pﬂC‘IEHI‘IFI H AHHBOTHEIX
bBHOTEXHOIOTHA Kak OTpaciib
OpoH3IBOACTEA

OBILEE KOJIHYECTBO HACOB IO
[MPOI'PAMME

34

0.5

0.5

https://m.edsoo.m/863ekcbl

bubtnuorera [HOK
hitps://m.edsooruw/B63eBele

bubnnorexa [HOK
hittps://m.edsoo.r/863¢Bele

butnuorexka [HOK
https://m.edsoo.rw/863e8d78

bubmuorexa [HOK
hitps://m.edsoo /86392 14

butnuorera LIOK

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

Bubnuorera HOK
hitps:/m.edsooru/863e9336




11 KJIACC

Tema ypoxa

DBOTIONHA W METOIbI e HIVHCHHA

HcTopus pazBUTHA NPEICTABICHMIT
00 IBOITIOLHK

MukposBontoLMA

TMonyasins Kak seMeHTapHasn
CIHHHIA BHIA H 3BOJTHIIHH,
JaBopatopras paGora Ne |
«CpasHeHie BHIOB 1O
MOPOAOTHIECKOMY KPHTEPHIO»
JIBIKylLLIHE CHIBI (ANEMECHTAPHBIC
(haKTopsl) IBOTHOLIHNI

Ectectrennsiii othop 1 ero dopmsl

PesyibTaThl SBOMHINN:
HPHCNOCODIEHHOCTE OPIAaHH3IMOB H
su00bpazosanne. Jladoparophas
patora Ne 2 «Onucanne

I'IpHCTIDCDﬁI[EI—IHGCTH OpraHnsmMa 1 eé

OTHOCHTENEHOTO XaPAETepax

Hanpasjienus u nyTu
MAKPOIBOTIOLHH

Kojau4ecrso wacos

Beero

Konrpoasueie
patorThbl

[pakTn4ieckue
patoTh

0.5

(.5

Nara

HIVICHHA

IEKTPOHHBIE
HH(ppoBLIE
odpaszopare/ibHbie
pecypenl

butnuoreka [HOK

https://m.edsoo.ru/863eal(e

bubnnotexa 1HOK
hitps://m.edsooru/863e9570

bubnunorexa [HOK
hitps://m.edsoo.ni/863e9c e

butnmorexa HHOK
https://m.edsoo.ru/863e9%c6

bubnnoteka 1HOK
hitps://m.edsoo.ru/863¢9dad

bBuomorexa [HOK
https://m.edsoo.ru/863e9edl

Bubnnorexa 1JOK
https://m.edsoo.ru/863e9fde

bubmiorexa LHOK
hitps://m.edsoorw/863e9¢ e




10

12

13

15

16

17

18

20
21

Heobpatumocts 2pomomnmm

Hctopua susiu Ha 3eMile H METO/ILI
el H3ydeHus

['HnoTeshl NPOHCXOKACHHA KH3HH
Ha Jemne

Pazeurue mu3nn Ha 3emie 1o pam u
EPHO/IaM

OCHOBHBIE ITaMbI IBOMOLHH
PacTUTENBHOrO H A KHBOTHOTO MHpA.
IlpakTnueckas padora Ne |
«l3y"denne HCKOTIaeMBIX OCTATKOB
pacTeHHiT i KHBOTHLIX B
KOJIICKLHAX

CorpemenHas cHCTEMa
OPraHuYecKoro MHpa

DBOMIOLHA YeI0BEKa (aHTPONOreHes)

Jpmwayinue cunsl (haktopsr)
AHTPOIIOTEHE 34

DCHOBHBIE CTAIMH IBOMTIOLINK
YeloBeKa

YemnosedeckHe packl M IPHPOAHBIC
ANATITALIHH YENOBEKA

Pesepeubtii ypok. Obobuenne no
TeMme «BOIHHKHOBEHHE M pa3BHTHE
KH3HI HA Jemney

DROIOIHE KAk Hayka

CPE,[[H 0DMTaHNA W IKOIOTHYSCKHE

0.5

bubnnoresa HOK
https://m.edsoo.r/863ea5a6
bubnuorera HOK
https://meedsoo.ru/863eabbe

Butmiorexa [JOK
hitps://m.edsoo.ru/863ealbe

Bubnuorexa LHOK
https://m.edsoo.ru/863ead e

bubnuoreka 1HIOK
https://m.edsoo.ru/863eacle

bubomuorexa HOK
hitps://m.edsoo.ru/863ead44

butmiotexa [HOK
https://m.edsoo.ru/863eacal

butmmorexa LHOK



23

24

25

26

27

28
29

30

3l

thaxTops

AdHoTHYeCKHE (PAKTOPLL.
Jlaboparopnas pabora Ne 3.
«Mopdronornyeckne ocobentocTu
pacTeHHii U3 pasHbIX MECT
obGuranusy, Jlaboparopuas pabora
Ne 4. «Bnusnue ceera Ha poct 1
PA3BHTHE MEPCHKOB KOIEYCdy

buoTHuecKHe (hakTophl

DKOTOTHHECKHE XAPAKTEPHCTHEH
nonynauun. [pakruyeckas pabora
No 2 allogcuér numoTHOCTH
MOMYJIAIHA Pa3HbIX BHIOR
pacTeHHH»

CoobuiecTsa OpraHH3IMoB —
OHOLIEHO3

DKOIOrHYECKHE CHCTEMBI
(IKOCHCTEME])

OCHOBHBIE TOKA3ATENH IKOCHCTEMBI,
DKOJIOTHHECKHE NTHPAMMIbI.
Croiicrsa sxocucrem. Cykueccus

[lpHpoaHbIe IKOCHCTEMbI
AHTPONOIEHHBIE IKOCHCTEMBI

Buocipepa — rnobansuas
IoCHCTEMA 3eMITH

3aKOHOMEPHOCTH CYNIECTRORAHMA
Duocgepn

(1.5

https://m.edsoo.r/863eafec

Butnuotera LHOK
https://m.edsoo.ru/863ebl0e

bubmuorexa 1HOK
https://m.cdsoo.ru/863eh348

Bubnuorera [HOK
hitps://m.edsoo.ruw/863ebdba

Bubnnorera HOK
https://m.edsoo.ru/863ebdba

bubnuorexa HOK
https://m.edsoo.ru/863eb5fa

butnnorexka 1HOK
https://m.edsov.ru/863ebbse

bubnuorera [HOK
https://m.edsoo.r/863ehd | 6




32 Yenoreuectro B Guocihepe Jeman 1

CocyulecTBOBaHHE MPHPO/ILL H bubmuorexa LLOK

33 | , g
YeIOBeYeCTEA hitps://m.edsooau/863chale
PeseprHbiit ypok. O0obienne TemMal

34 «C 0oDIIeCTBA H KOOI HYSCKHE 1

CHCTEMBE

OBUIEE KOJIMYECTBO YACOB 110

34 0 2.3
[TPOI'PAMME



YYEBHO-METOJIUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O IMPOLIECCA
OBASATEJIBHBIE YYHEGHBIE MATEPHAJIBI JIJT5] YHEHHUKA

METOIHYECKHE MATEPHAJIBI VI YUHUTEJIA

HHPPOBbLIE OBPASOBATEJIbHBIE PECYPCbl H PECYPCbI CETH

UHTEPHET
[MognncaHo
C LPppoBON
Tpen K NOAMNUCHIO:
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