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HOACHUTEJIBHAS 3AIINCKA

Ha ©6aze wuentpa «Touka pocrta»  oOecreuuMBaeTcs  pealn3alus
0o0pa3oBaTebHBIX  MPOTPAaMM  €CTECTBEHHOHAYYHOW UM TEXHOJIOTHYECKOM
HalpaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TPeOOBaHUSIMU
3aKOHO/ATeNIbcTBA B cdepe oOpa3zoBanus u ¢ ydé€tom pekomeHpaanuit Dejne-
panbHOro oneparopa yueoHoro npeamera «buonorusy.

[Ipu pazpaboTke mporpaMmbl MO OHOJIOTHU TEOPETUUECKYI0 OCHOBY JJIA
ONpeJieNieHHs] TMOAXO0A0B K (OPMUPOBAHUIO COJIEpKaHHUS Y4eOHOro mpenMera
«buonorus» coctaBWiIM: KOHIENTyajdbHble TnonoxkeHus @OIroC COO o
B3aMMOOOYCIIOBJICHHOCTHA II€JIel, COJEp)KaHus, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBITYCKHUKOB, TOJIOXKEHUS 00 OOIIUX LENX U
OPUHIUMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHETrO
obOmero o6OpasoBanusi B Poccuiickoit ®enepainuu, a TakkKe TMOJIOKEHUS O
cnenuduke Onosoruu, €€ 3HAYCHUU B TIO3HAHUH JKUBOU MPUPOJIBI M 00ECIICUSHUH
CYILIIECTBOBAaHUS 4YeNoBeYeCKOro obimecTBa. COriiacHO Ha3BaHHBIM TOJIOKEHUSM,
oTIpeieSIeHbl OCHOBHBIE ()YHKITUU TTPOTPAMMBbI 110 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owuonoruum Ja€T NpenCTaBIeHUE O UesIX, 00 oOmein
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mpeamera «buomorus», onpenensier 00s3aTeIbHOE MPEIMETHOE
collepkaHHe, €ro CTPYKTypy, pachpelelieHue I0 pasjeiraM U Temaw,
PEKOMEHIYeMYIO TOCJIeIOBATEIBbHOCTh M3YUEHHUSI YU4EOHOr0 Marepuayia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIbHOIO
mpoiiecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaroIuXcs.

B nmporpaMmvMe 10 OHONOrMM TakXe YYUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM M TPEIMETHBIM pe3ysbTaTam
oOydeHus B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IO3HABATEIbHOU
NEATeIIbHOCTH/YUEOHBIX JCHCTBUM O0OYYaIOIIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B mporpamme no 6monorun (10—11 xmaccel, 6a30BbIi ypPOBEHB) pearn30BaH
MPUHIMI TIPEEMCTBEHHOCTH B H3y4YeHHUHM OuWojoruu, Onarojmapss 4demMy B HeH
MPOCMATPUBAETCA HANPABICHHOCTh HAa pPa3BUTHE 3HAHUH, CBSI3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJIOTUUECKOTO MBIILIECHHUS, PECTABICHUI O 3I0POBOM
oOpa3e XM3HM U OCEpEKHBIM OTHOIIEHHWEM K OKPYXKAIOIIeH TPHUPOIHONU cpene.
[ToaToMy Hapsimy ¢ m3ydeHHEeM OOIIEOMOTOTHYECKUX TEOPHH, a TaKkKe 3HAHHUH O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX MNPOLIECCOB B MPOrpaMme MO OMOJIOTHUU YJEJIEHO BHUMAHHE HMCIOJb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HU TSI PEIICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4HCIIe: MPO(UIAKTUKN HACICACTBEHHBIX 3a00JE€BAaHUN YEIOBEKA, MEIUKO-



T€HETUYECKOTO KOHCYJIBTUPOBAHUSI, 000CHOBaHMUS AKOJIOTHYECKHU
1enecooOpa3Horo TMOBEJACHUSIT B OKpYXKalollled MPUPOAHONM cpelle, aHaliu3a
BIIUSIHUSL XO3SMCTBEHHON JESATEILHOCTH 4YEJIOBEKAa Ha COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIATHON HAMPaBICHHOCTH
ydueOHOro npeaMera «buojIorus» MpoAMKTOBAHO HEOOXOIUMOCTHIO 0OecTieUeHUs
YCJIOBUM JJIs pElIeHUs OAHOM U3 aKTyaJdbHBIX 3374 IIKOJBHOTO OMOJIOTMYECKOTO
oOpa3oBaHus, KoTopass mpexanonaraer (GopmMupoBaHue y 0OydarouIuxcs
CIIOCOOHOCTH aaNTUPOBAThCA K M3MEHEHUSM JAUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpenHero oOiiero oO0pa3oBaHHUS 3aHUMAET BaKHOE
mecto. OHa obecrneunBaeT (GOpMHUPOBAHUE Yy OOYYAIOIIUXCS MPEJCTABICHUN O
HAy4YHOU KapTHHE MHUpa, paclIUpseT U 0000IIaeT 3HaAHUS O KUBOU mpupoie, e
OTJIMYUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHu3allid W DBOJIIOIWHU, CO3AET
yCIOBHUSL  JIJIsi:  TO3HAHWUS  3aKOHOB  JKMBOM  NPUPOABI,  (POPMHUPOBAHUS
(GYHKIIMOHAIPHOM TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO U 0Oe30macHOro obpasa
KHU3HH, KOJIOTMIECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K YKUBOW MPHUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHNe OMOJIOTHST UMEET TAKXKE JJISl PEIICHUS BOCIIUTATEIbHBIX U
pa3BHBAIOIIMX  3aJad  CpelHero  oOmero o0pa3oBaHMs,  COIMAIM3AIUU
oOyuaromuxcs. M3ydenne 6uosorun odecrednBaeT ycioBHs sl (GopMupoBaHUs
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, (PU3UKU, XUMUU
u reorpadun. Ha3BaHHBbIE MONOXKEHUS O NpeIHA3HAUYCHUU Y4EeOHOTO MpeIMeTa
«buonorus» CcOCTaBMIM OCHOBY [Jisi ONpENENieHUs IMOAXOJOB K OTOOpYy H
CTPYKTYPUPOBAHHMIO €T0 COJIEpkKAHUSA, MPEJICTABICHHOTO B IporpaMMe IO
ouonoruu.

Ot6op coxepkanus ydebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3UIUNA KYJIbTYpPOCOOOPA3HOTO TOJX0Ja, B COOTBETCTBUU C
KOTOpPBIM 00yYaromuecs IOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE TIOBEICHHE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBAaHHBIE B IOBCEIHEBHOM
KU3HU W MPAKTHYSCKOU aesaTeabHOCTH. Oco00e MECTO B ATOH CHCTeME 3HaHUU
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMsI, KOTOPBIE CITYy>KaT OCHOBOU IJIsi (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
IIEHHOCTHBIX  OPUEHTAlMSIX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  TyMaHU3alUU
OMOIOTHYECKOTO 00pa30BaHMUS.

CrpykTypupoBaHue cojepKaHusi y4eOHOro matepualia B Mporpamme 1Mo
OMOJIOTMM OCYIIECTBICHO € Y4Y€TOM MPUOPUTETHOrO 3HAYEHUS 3HaHUU 00



OTJIUYUTENBHBIX OCOOCHHOCTAX JKUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
ABOJIONMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro mpeamera «buomorus»
BBIJICJICHBI CIICNIYIONIUE COoJepKaTebHble JIMHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak
Oouosiornueckas cucremay, «Cucrema M MHOrooOpasue OpraHu4ecKoro MHpay,
«IBOJIONHMS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI M IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp wm3ydyenus ydeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHUE  OOy4YalOlMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHu3allyd >KUBBIX CHCTEM pa3HOTO paHra U MOpUOOpeTeHHE YMEHUH
UCIIOJIB30BaTh ATU 3HAHUA IS TPAMOTHBIX JCHCTBUM B OTHOIIECHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeunBaETCS PELICHUEM CIETYIOLUX 3a0a4:

OCBOCHHE OOYYaIOIIUMHUCS CHUCTEMBI 3HAHUUW O OHOJIOTHYECKHX TEOPHSX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIax, CIy>KalluX OCHOBOM
U1 (OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX HAyYHOTO TO3HAHUS, CTPOSHUH, MHOTOOOPa3Uuu M OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCS OTKPBITHUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUSAX B OMOJIOTUU;

dopMupoBaHuEe y OOYyYarOIIMXCS MO3HABATENbHBIX, WHTEUIEKTYalbHbIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIlecce aHaliu3a JAHHBIX O IMYTSAX DPAa3BUTHSA B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UJEH U TOIXOJOB K M3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3alINH;

CTAQHOBJICHHE Yy OOydJaroImuxcs oOmed KyabTypbl, (QYHKIIHMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHWBATH SBICHUS OKPY’KAIOIIETO
MHUpa KWUBOW MPUPOABl HAa OCHOBAHMM 3HAHUI W ONbBITA, IMOJYYECHHBIX IPU
U3Y4YeHUN OHOJIOTHH;

dbopMupoBaHue y O0Oy4alOmUXCS YMEHHUHM WUIIOCTPUPOBATh 3HAYCHUE
OMONOTUYECKUX 3HAHWWA B TMPAKTUYECKOW MACSATEIBHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXKHOCTH TTO3HAHHS YEJIOBEKOM >KHBOM
MIPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOIEHUS STUIECKUX
HOPM IIPU NPOBEICHUN OMOJIOTMYECKUX UCCIIEI0BAHMUIA;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTHYECKOUN KYIBTYPHI, IUIsi (POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE TTPUOOPETEHHBIX 3HAHWN U YMEHUMN B MOBCETHEBHOM JKU3HM JJIs
OLICHKH MOCJIEICTBUI CBOEH JEATEIBLHOCTH M0 OTHOIICHUIO K OKPYXKaIoIlel cpere,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHME U COOJOJCHUE Mep MNPOPUIAKTUKH
3a00J1eBaHUII.



B cucreme cpeanero oOmiero oOpaszoBanusi «buonorusi», mzydaemas Ha
0a30BOM YpPOBHE, SBJISICTCS 00S3aTeIbHBIM YYEOHBIM MPEAMETOM, BXOISIIAM B
COCTaB MpeaMETHOU 00acTu «ECcTecTBEeHHO-HAYYHBIC PEIMETHIY.

JInst u3yuenus OMoJ0TUM Ha 0A30BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
otBoAuTCsS 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B He/1eJI0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouoniorun B (QOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCTIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon nu ®@. Kpuk.

Tabnuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pa3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBIH.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmoenb Mojekyisl JJTHK.

Tema 3. XumMnuyeckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewecTB B Kierke. llomnepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
Hes3amennmMble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEpTUYHAA CTPyKTypa). XUMHUYECKHE CBOHcTBa OelkoB. buonoruueckue
byHKITMN OEIKOB.

depMeHTHl — Owosormyeckue KartanuzaTopbl. CTpoeHue (QepMeHTa:
aKTUBHBIN 1EHTp, cyOcTpaTtHas cneuupuyHocTs. Kodepmentsl. BuramuHsbl.
OTnnuns (epMEHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.



VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
LeJuI0I03a). buonornueckue GyHKIHMH YIIIE€BOJIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapodoOHble  cBoiWcTBa. buonormveckue ¢GyHkuup JaunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpEI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JAHK. Ctpoenue n ¢ynkinuun PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTtonorust — Hayka o kietke. Kinetounas Teopus — npuMep B3aUMOJIEHCTBHS
uaeil u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSs KIETKH.

Knerka kak wenoctHas >xuBas cuctema. OOmMe NTpHU3HAKU KIETOK:
3aMKHYyTasi HapykHass memOpana, moiyiekyibsl JIHK kak renernueckuii ammapar,
cucTemMa CuHTe3a Oernka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl TpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYyKapHOTUYECKON KieTKH. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOW W
IrpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opraousibl. OnHomeMOpanHble opraHouabl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApUA W TiacTua. Bunbr mnactun. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JoYKa,
KapuoIuia3mMa, XpOMaTUH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBanu, M. llnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAE.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHHne MOJICKYIIBI BOJIB», «brnocuaTe3 6enkay, «CTpoeHHe MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenue mosaekysbl
AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKn», «CTPOCHUE MKUBOTHOU KIIETKW,
«CTpoeHHne pacTUTENbHON KIETKW», «CTpOCHHE MPOKAPUOTUYECKON KIIETKW,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIUIUIbD.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, W3MEpPEHUM, HSKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEpPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnasi pabora Ne 2. «M3ydeHue CTpOECHHS KIETOK pACTCHHI,
KUBOTHBIX M OaKTepui IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUx
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIIISIIIUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
Metabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHbiidi. Poib GpepmeHToB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KIICTKE.

®dotocunte3. CeroBas u TeMmHoBas (Ga3el GoTocuHTe3a. Peakuuu
dboTocunTe3a. IhPeKTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI MOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3UpYyIolue OakTepuu. 3HAUeHHE XeMOCHHTEe3a IS
KU3HU Ha 3emIie.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHE U
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYEeCKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabl. KuciopogHoe OKHCIECHHE, WM KIETOYHOE
IbIXaHHE. OxkucnuTenbHOe dbochopunupoBanue. O} hHeKTUBHOCTH
SHEPTeTHYECKOTO 0OMEHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETHMYECKMH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHcisuuu. KoaupoBanue amuHOKHCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. cTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
BupycamMu. Bupyc nmmyHonepuuuta yenoseka (BUY) — Bo30yautens CIIN/a.
OOpaTtHast ~ TpaHCKpUNus, peBepraza W  uHTerpasa. IIpodunakruka
pacrpoCTpaHEHUs! BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:



IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipel u cxembl: «Tunel nutanus», «Metabomuzm», «MHUTOXOHIPUSY,
«OHepreTuyeckuid oomen», «Xmnopomiact», «Potocunresy, «Ctpoenune J[HK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE TeHa», «CuHTe3 Oenkay, «I eHeTuUecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukarus [JHK».

Oo6opynoBanue: monaenu-anmmkauuun «Yasoenue IHK u tpanckpunuus»,
«buocuntes 6enkay», «CTpoeHue KIeTKu», MoJenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIW LUK kiIeTku. WHTepdasza m mutos.
[Ipoueccol, mpotekatomue B uHTEepdasze. Pemnukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHbld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUST U  MHIAUWBUAYAIBHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue kinetkn — Muto3. Cranguu muto3a. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHMS: JICJICHUE HAJBOE, I[IOYKOBAaHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHUe, BEr€TaTUBHOE pa3MHOKeHUe. VIcKyccTBeHHOE KIIOHMPOBaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUJIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0rO.

Meito3. Cragum Mmeito3a. Ilporecchl, Mpoucxosiiue Ha CTagusx Meiosa.
[ToBenenne xpomocom B wMmenosze. KpoccuHroep. buonornyeckuii CMbICT U
3HAYEHHUE Meno3a.

['ameTtorenes — mpoiiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie JKene3bl: CEMEHHUKH W sSUYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrnepMaro30u[, SHIEKIIeTKa) — CIEePMaTOreHe3 M OBOTCHES.
Oco0GeHHOCTH CTpOCHHsS SHIEKIETOK M crepMaTo3ouioB. OIIo10TBOpEHUE.
[TapTrenorenes.

NunuBuayanbHoe pasBuTHe (OHTOT€HE3). OMOpHOHAIBHOE  pa3BUTHE
(omOpuorenes). JTtanbl YMOPHUOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPSIMOE, HempsiMoe (JIMYMHOYHOE). BimsiHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButme pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.



JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMBI Pa3MHOXKEHUS OpraHU3MOBY», «/[BoliHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pAacTeHU», «BereraTuBHOE pa3MHOKEHHE
pactenuit», «Jlenenue kinerku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Menos», «IIpsmoe n HenpsaMoe pa3BUTHEY, «l'ameToreHes y MIEKONUTAIONUX U
4enoBeKa», «OCHOBHBIE CTaIUN OHTOTECHE3a».

O6opynoBaHue: MHUKPOCKOTI, MUKPOIPENapaThl «CriepMaTo30u1bl
MJIEKOIUTAOUIETO», «SIMIEKIeTKAa MIIEKONUTAIIEro», «KapuokuHe3 B KieTKax
KOpEIIKa JIyKa», MarHuTHas MOJENb-alnuinKanus «JleJeHue KIeTKU», MOJEIb
JHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYecKUe PadoThI:

Jlaboparopnast pabora Ne 3. «HaGmromeHwe muTo3a B KIETKAaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGoparopHast pa6ora Ne 4. «lM3yueHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENaparaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipeamer u 3anaun reHeTuku. Mcropust pa3BuTHs T€HETUKH. Posb iuTonorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKH (TUOPHUIIONIOTUYECKUH,
UUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUl). (OCHOBHBIE TE€HETUYECKHE
noHATHs. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MoHorubpugHoe CKpelrBaHue. 3aKOH €IMHO-00pa3usi THUOPHUIIOB TIEPBOIO
nokosneHus. IlpaBuno AOMUHUpOBaHUA. 3aKOH paACLICIUICHHUS IPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJIEJIOBAHMS
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTHOPUAHOIO  CKPELIMBAHUS.
AHanusupymroniee ckpelmuBanue. Mcnonp3oBanue aHaM3UPYIOIIETO CKPEIIMBAHNS
U1 OTPEJICIIEHUsI TeHOTHUIa 0CO0U.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacJeJOBaHUIO TeHOB. Hapylienue cuensieHus reHoB B pe3yJbTaTe
KPOCCHHI'OBEpaA.

XpOMOCOMHas TEOPHUS HACIEACTBEHHOCTH. | €eHETUUECKHE KapTHhl.

I'enernka mosia. XpoOMOCOMHOE ONpeAesieHue mnojia. AyTOCOMBbI U TOJOBBIE
XpOMOCOMBI. ['oMOrameTrHele W rereporaMeTHsle opraHus3Mmbl. Hacienosanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. Bkl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA



MOU(DUKAIUOHHONW U3MEHUYMBOCTH. BapuaimoHHbIN psij ¥ BapualmoHHas KpuBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U HX
HopMa peakuuu. CBolicTBa MOAN(DUKAIIMOHHON U3MEHUHUBOCTH.

HacnenctBenHnasi, uinuM TreHOTUIIMYECKas, HW3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W MOJ0BOM MpPOIECC — OCHOBA KOMOMHATHBHOU
M3MEHYUBOCTU. MyTalioHHas U3MEHYMBOCTh. Kiaccudukaius MyTaiuii: TeHHEIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUUHBI MyTaluid. MyTareHasie (pakTopsbl.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HAaciaeACTBEHHOW n3MeHunBocTy H. 1. BaBunosa.

BhesnepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YeJIOBEKa: F'eHCAJIOTNUYEeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUHM, OMOXUMUYECCKUI,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE FeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[MI1P-ananu3a. HacneacTBeHHble 3a00jeBaHUS YEJIOBEKA: TEHHBIE OOJIC3HHU,
0OJIE3HH C HACJEACTBEHHOW MPEeapacrol0KeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue | reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JIEYCHUS TCHETUICCKUX
Oose3Hel. MeanKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TeHETHKHU B MIPEIOTBPAIICHUH 1 JICUEHUU TeHETUUECKUX 3a00JIeBaHUM YeTOBEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmuupt u  cxembl:  «MOHOTMOpUIIHOE  CKpEIIMBAaHUE U €ro
IUTOTCHETUYECKAs] OCHOBa», «3aKOH pACIICIUICHUS M €ro IUTOT€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpeniuBaHue»,
«uTomornyeckue OCHOBBEI JTUTUOPHUTHOTO CKpELIUBAHUS, «Meiio3y,
«B3auMoecTBUE aJUICNIbHBIX TE€HOB», «l €HeTMYecKkne KapThl PACTCHUM,
KUBOTHBIX U ueJoBeKay», «l'eHeThka moJia», «3aKOHOMEPHOCTHU HAacleJd0BaHus,
CLUCIUIEHHOTO C moJIoM», «KapuoTumbel YemoBeka U KUBOTHBIX», «Buubl
M3MEHYHUBOCTHY», «MonudukannonHas uW3MeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTallmoHHAsI ”3MEHUYHUBOCTHY.

O6opynoBanue: Moaenu-anuIMKanud «MOHOTHOPUIHOE CKpEIIMBAaHUEY,
«Henonnoe nomunupoBanue», «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W Mukpompenapar «Jlpozoduna» (HOpMma, MyTamuu
(bOpMBI KPBUTHLEB U OKPACKH Tena), repOapuii «I'opox moceBHOI.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

JlabopatopHasi pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTHOPUIHOTO CKPEUIUMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.



Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW W3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOI».

Jlaboparopnast pa6ora No 7. «AHanu3 MyTtanuil y apo30puiabl Ha TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexuusi Kak HaykKa M IPOLECC. 3aPOKIACHUE CENECKUMUU U JTOMECTUKALIUS.
VYuenne H. WM. BaBwioBa 0 MEHTpax MOPOUCXOKACHUS M MHOr00Opasus
KyJbTYPHBIX pacTeHuil. LIeHTphl MPOUCXOXKICHUS AOMAIIHUX >KUBOTHBIX. COpT,
opoJia, IITaMM.

CoBpeMeHHBIE METOJIbI CeleKIIMU. MacCOBBIN ¥ UHIAUBUAYAIBHBIM OTOOPHI B
CENEeKIMU PACTEHUM M KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOpOACTBEHHOE
ckpemBaHue — WHOpuAWHT. Yucras nuHus. CKpelIMBaHWE YUCTHIX JIMHHM.
I'eTeposuc, wnu rubpuanas cwia. HepoacTBeHHOE CKpellluBaHUE — ayTOPUJIMHT.
Otrnanénnas rtubpuamzanus u e€ ycrnexu. VICKycCTBeHHBIM MyTareHe3 W
NOJIyYeHUE MOJUIUIONAOB. JIOCTMKEHHUSI CENEKIMU PACTeHUH, >XUBOTHBIX W
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. OTallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
uHxkeHepus. Kierounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiloHnpoBaHHe BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

IKOJIOTUYECKHE 5 DTUYECKHUE poOJIeMBL. I'MO - Te€HETUYECKH
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. Bauno, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmumel 1 cxembl: kKapra «LIeHTpBI TPOMCXOXKICHUS W MHOTI000pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl 1oMamHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «Padotel akagemruka M. @. FBanoBay,
«Ilomurmmonausi»y, «OOBEKTBI OHOTEXHOJNOTHUNY», «KileTouHble KyNIbTYyphl H
KJIOHUpOBaHHE», «KOHCTpyHpOBaHUE B IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHe: MYJISDKH IUIOA0B M KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

Okckypcusi «OCHOBHBIE METOJbI W JOCTHIXKCHHS CEJICKIIMM PAcTeHHM |
KUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIHIO, IJIEMEHHYTO bepmy,
COPTOMCIIBITATENIPHBIM ~ YY4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpaTOpUIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O IIEHTPA)».



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKType JNMYHOCTHBIX pE3yJbTAaTOB OCBOCHMSI mpeamera «buomorusi»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
IIeJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCXKJICHUN JHUYHOCTH HA OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OSKOJIOTHYECKOTO  IPAaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIIOBEKY TPyJa M CTapiIeMy IOKOJICHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA,;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMaHUTApPHOM U BOJIOHTEPCKOU I€ATETbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOSIIEE MHOIOHALIMOHAIBHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHMH, TMOHUMAaHUS 3HAYCHUs] OHOJOTMM B TO3HAHUM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE IYXOBHBIX IEHHOCTEN POCCUIMCKOr0 HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOULIEHHE K CBOUM POJMUTENSAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyAa, OOLIECTBEHHBIX OTHOIICHUH;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOpMHPOBAHHMS KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HENPUATHUSI BPEIHBIX MPUBBIUCK (yMOTpeOIeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSITEIIHLHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpa30OBaHHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKHM HX BO3MOXKHBIX MOCJIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHUH NPOoOJIeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3MPOBATH HEOJATONMPHUATHBIC IKOJIOTHIYCCKUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMH B TI03HABATEIbHON, KOMMYHHUKATUBHON M COIMAIBHON
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIICCTBCHHOW IMPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWOJIOTMM Kak HayKH, OCO3HaHUs e€ pojau B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OHMOJIOTHHU JJII COBPEMEHHOW IMBUIU3ALINMU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  mepexojla K  YCTOMUYMBOMY  DPa3BUTHIO,  PAI[MOHATBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOyYarOIMXCs, (HOPMHUPYEMOM
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOIIETO MHUPA U MPOUCXOMSAIINX B HEM M3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW JESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAONIOJeHUuEe,  HU3MEpPEeHHe,  HKCIEPUMEHT U JPYruXx),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHbIC JCHCTBUS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYeCKHe IeiCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUN (BBIIETATh UX XapaKTePHbIC MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHATHUS JUIsl OOBsICHEHUS (DAKTOB W SIBICHHIA
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpeactBa IS MpeICTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX ¥ HEMATePUATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH JKMU3HEHHBIX TTPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYCCKUX 3a1a4, PUMEHEHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIH THI MBIIUICHUS, BIaJCTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOAUTb apryMEHThI Ui JOKa3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX WHPOpMAIUH (TEKCTE y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTUBHOT'O MCIIOJIB30BAHUS PA3TNIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Owonornyeckoil HMHpOpMaNME: TPUMEHATH XUMHYCCKHE, (DHU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpejiaraeMoin
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYalluH,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIaraTh CBOIO TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a9H;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ IOCTHIKEHUIO: COCTaBIIATH IUIaH JEUCTBUH,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OICHUBAaTh WJAEU C TMO3ULUMWA HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATHh COOTBETCTBUE PE3YJIBTATOB LEISM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATH PHUCKH W CBOECBPEMEHHO NPUHUMATh PEIIEHUS IO HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crieruuyeckue s yueoHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouojorueit. B mporpamme mnpeamMeTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CUCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKpBhIBaTh COJEP)KaHHE OMOJOTHYECKHX TEPMHUHOB W TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTe rpaHUIIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIYEMbIMU BEJIMYUHAMHU, OOBSICHEHUE TMOJIYyYEHHbBIX



pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JT0JIeH, COOJII0JICHHUSI HOPM TPaMOTHOT'O TTOBEJICHUS B OKPY KarOIIEH
NPUPOJTHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTHOPHUIHOE CKpEIlUBaHUE, CIEIJIEHHOE HaClIeJOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHTHOTO CKPCUIUBAHUS JUISA TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOIOTHH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHUH, (PYHKIIMOHATBHOU
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BU000pa30BaHUE, HKOJIOTUYECKUE (PAKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IIEMW  IUTAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHsI DSBOJIONHH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrtsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIaJ€Th METOJaMU HayYHOT'O TTO3HAHUS B OMOJIOTHU: HAOIOJICHHE U
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3ais W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
pE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUH W 3aKOHOB, YMCHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTEOIIEHO30B W JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJIECICTBCHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXUMUYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA 1 OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JI0feH, COOM0/IEHNs HOPM TPaMOTHOTO MOBEICHUS B OKPY KAIOIIeH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCa BEIIECTB U SHEPTUU B SKOCUCTEMAaX (LEMH MUTaHU );

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PabOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJOTUYECKOTO  COJIEP)KAaHUs, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO37]aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHUS,
000011ass OMONOTrMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBbIe cHCTEMBI M X OpraHU3aLus 1 bubamorexa [JOK
p & https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 4



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoaugecTBo uacoB DJIeKTPOHHBbIE HUcnoan3zoBanue
Ne aTa nudpoBLIe 000pYyaOBaAHUA
Tema ypoka Kontposbubie | IlpakTnueckue A op Py
n/n Bcero u3yueHnusi | odOpa3oBaTesibHbIE nentpa «Touka
padoThI padoTsbI
pecypchl pocTay
bu6morteka [IOK
buonornsa B cucreme
1 a 1 https://m.edso0.ru/863e6122
YK https://m.edso0.ru/863e632a
MeTto bl TO3HAHUS
YKUBOU TIPUPOIBIL.
[IpakTuueckas
pabota Ne 1 Eu 1OK
nOInoTEKA
2 5! 1 0.5
(ICHOTL3OBAHIE https://m.edso0.ru/863e6122
pa3IUYHBIX METOOB
MIPU U3YYCHHUH
OHMOJIOTUYECKUX
00BEKTOBY
buonornueckue
3 CHUCTEMBIL, [IPOLIECCHI 1 bubmmorexa IOK
> POl https://m.eds00.ru/863e6564
U UX U3y4eHUE
XUMHYECKHUI COCTaB
bubmuoreka [JOK
4 KieTkd. Boma u 1
https://m.edsoo.ru/863e674e
MHHEPAJIbHBIE COJTU
5 benku. CocraB u 1 bu6mmoreka [JOK
CTpoeHHue OelIKOB https://m.edsoo.ru/863e6b72
5 DepMeHTHl — 1 05 bubnuoreka [IOK
OMOJIOTHYECKHE ' https://m.eds00.ru/863e6b72



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

KaTaJau3aTophbl.
JlaGopatopHas
pabora Ne 1
«3yueHune
KaTaJIUTUYECKOMN
aKTUBHOCTH
(dbepmeHTOB (Ha
pUMepe aMUIIa3bl
WJTU KaTajasbl)»

bubmmoreka [IOK
7 v .\
[ICBOBL SHITIH https://m.eds00.ru/863e6870
3 Hyxneunnossie bubnuoreka [JOK
KucioTel. AT® https://m.edso0.ru/863e6d5c
Hctopus u meTosl
9 U3yYCHUS KIICTKH bubmorera [JOK
. ) https://m.eds00.ru/863e6e88
Knerounas teopus
Knerka xak
10 LEJIOCTHAS KUBasi
cucremMa
Crpoenue
3YKapUOTHYECKOU
KJICTKH.
JlaGopaTopHas
bubmuoreka [JOK
pabora Ne 2
11 0.5 https://m.edso0.ru/863e6ff0
«3yuenue

CTPOEHUS KIETOK
pacTeHui,
KUBOTHBIX, TPUOOB U
OakTepuit o

https://m.edsoo.ru/863e716¢c



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

MHUKpPOCKOIIOM Ha
TFOTOBBIX
MUKpoOIpenaparax u
UX OIMCAHHUE»

12 OOMeEH BeIIeCTB WIN bu6mmoreka [IOK
MeTaboIn3M https://m.edso0.ru/863e766¢c
13 doTocuHTE3. bubmmoreka [{OK
XeMOoCHuHTE3 https://m.edso00.ru/863e7c98
14 DHepreTUIecKuit bubnuoteka [JOK
oOMeH https://m.edsoo.ru/863e7aae
Ku3HeHHBIN UK
KJIEeTKHU. [lenenne
KIeTKUu. MuTo3.
JlaGopaTopHas
15 pabota Ne 3 05 bubnuoreka [JOK
«HaOmronenune https://m.edsoo0.ru/863e7dc4
MHTO3a B KJIETKaX
KOHYHKA KOpeITKa
JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
buocunre3 Oenka.
bubmuoreka [{OK
16 Peakiusa
https://m.eds00.ru/863e796e
MaTPUYHOTO CHHTE3a
Tpancusus — bubnuoreka [JOK
17
OmocuHTEe3 OCNKa https://m.edso00.ru/863e796e
Heknerounsie
18 (O pMBI KH3HI — bubmuoreka [JOK

BUPYCHI

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



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

®opMmsbl

bubmuoreka [IOK

19 Pa3MHOXKEHUS https://m.edso0.ru/863e81b6
OPraHu3MoOB https://m.edso0.ru/863e831e
bu6mmoreka [IOK
20 Meti
eHos https://m.edso0.ru/863e7f4a
O6pazoBanue u
Pa3BHUTHE TIOJIOBBIX
KIICTOK.
Orm1010TBOPEHHE.
21 JlabopaTopHas 05 bubnuotexa [JOK
pabora Ne 4 ' https://m.eds00.ru/863e81b6
«M3yueHne
CTPOEHUS TOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTIperiapaTax»
NuauBunyanbHOE
29 a;[BHTij bu6moreka [IOK
P https://m.eds00.ru/863e8436
OpPraHU3MOB
I'enetnka — Hayka o
23 HACJICICTBCHHOCTH H bubmorera [JOK
g https://m.edso0.ru/863e86f2
HW3MCHUYHUBOCTH
3aKOHOMEPHOCTH
HaCJIeIOBaHUs
bubmuoreka [{OK
24 MIPU3HAKOB.
https://m.eds00.ru/863e8878
MonorubpuaHoe
CKpeIllBaHHE
UTHOPHTHOE
A PUA bubmuoreka [JOK
25 CKPEILMBAHHUE.

3akoH

https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e81b6
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HE3aBHCHMOI'0
HaCJIeI0BaHUs
MIPU3HAKOB

26

Cueniennoe
Haclle/I0BaHHE
MIPU3HAKOB.
JlaGoparopHas
pabota Ne 5
«3yueHne
pe3yabTaToOB
MOHOTHOPUIHOTO U
JTUTUOPUIHOTO
CKPEIIMBAHUS Y
Ipo30¢uUIIBI HA
TOTOBBIX
MUKpOIIpenaparax»

0.5

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

27

I'enernka momna.
Hacnenosanue
MIPU3HAKOB,
CLIENJICHHBIX C
MOJIOM

bu6mmoreka [JOK
https://m.edsoo.ru/863e8c60

28

HN3MeHUYUBOCTS.
HenacnencrBennas
W3MEHUYUBOCTb.
JlaGopaTopHas
pabota Ne 6.
N3yuenue
MOIU(PHUKAITTOHHOM
W3MEHUYUBOCTH,

0.5

bubmuoreka [{OK
https://m.edsoo.ru/863e8efe



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

IMOCTPOEHHUE
BapHalMOHHOTO
pana u
BapUalMOHHOU
KpHBOW»

29

Hacnencreennas
U3MCEHYUBOCTD.
JlaGoparopHas
pabota Ne 7.
«AHaN3 MyTanun y
po30¢ Bl HA
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[MossicHMTenbHas 3anucka.

CornacHo neiictByromemy basucHomy ydeOHOMy Iutany, pabouast mporpamma st 11-ro
KJjlacca mpeaycMarpuBaeT oOyueHue OHoJjoruu B o0bemMe 1 daca B HENEN0 Ha MPOTHKECHUU
yueOHOTro roja, 34 yaca B rojJ1, U3 HUX 2 4Yaca Ha IPOBEIEHHE KOHTPOJIBHBIX PadoT.

Henun u 3ax1a4u u3yvyeHusi OMOJIOTHHU

[Iporpamma mo Owosorum st ywammxcs 11 kmacca mocTpoeHa Ha BaKHOU
COJIepKATEIbHON OCHOBE — TyMaHU3Me; OMOIICHTPU3ME W MOJHUICHTPU3ME B PACKPHITUU
CBOMCTB >KMBOW INpPUPOJbI, €€ 3aKOHOMEPHOCTEW; MHOIOMEPHOCTH pa3zHOOOpa3usi ypOBHEU
OpraHM3aluyi >KU3HU; HCTOPU3ME SBJICHUW B NPUPOJE U OTKPBHITUH B OHUOJIOTMYECKOM
o0yacTy 3HaHMI; MOHUMAHUU OMOJIOTHH KaK HAyKH U KaK SIBJICHUS KyJIbTYpPHI.

B paboueii mporpamMme Hanui OTPaKEHHE LETH M 3aJaud HU3Y4eHHUs OMOJIOTMH Ha

CTYIIEHH CPEIHEro (IMOJTHOTO0) 00IIero 00pa3oBaHus, N3JI0KEHHBIE B TIOSICHUTEIBLHOM 3aIiCKe
k [IpumepHoit nporpamme no 6uosnoruu (6a3oBbI YPOBEHbD):

e  OCBOEHME CUCTeMbl BMONOrMYECKMX 3HAHUIA: OCHOBHbIX BUONOrMYECKMX TEOPUIA, naEN U
MPUHLMNOB, SIe¥KalLMX B OCHOBE COBPEMEHHOM Hay4YHOM KapTUHbI MMPA; O CTPOEHUH,
MHOroo6pasmm n ocobeHHOCTAX brocncTem (KNeTka, opraHMsm, NoNyaaLms, BUA,
6uoreoueHos, brocdepa); 0 BbIAAIOLLMXCA BUONOTMYECKUX OTKPLITUAX U COBPEMEHHbIX
nccnenoBaHUAX B BUONOrMYECKOW HayKe;

e  03HaKOMJ/IEHME C METOAAMM MO3HAHWA NPUPOAbI: UCCNEA0BaTEIbCKUMMU METOAAMM
H6M0NOTNYECKMX HAYK (LLUTONOTUU, TEHETUKM, CENEKL MU, BUOTEXHONOTUU, IKONIOTUM);
MeTOoZaMM CaMOCTOATENIbHOIO NPoBegeHMA BUONOrMYEcKUX uccaenoBaHnii (Habatogexus,
N3MepeHue, IKCNEePUMEHT, MOLENMPOBAHME) U TPAMOTHOIO 0dOPMIEHUA NOTYYEHHbIX
pe3y/bTaToB; B3aMMOCBA3bI0 Pa3BUTUA METOL0B U TEOPETUYECKUX 0606LLEHWI B
61oN0rMyeckon HayKe;

e OBNAAEHWE YMEHUAMM: CAMOCTOATE/IbHO HAaX0AMUTb, aHA/IM3UPOBATb U UCNONb30BaTb
61onorMyeckyro MHGOPMaLMIO; NOAb30BaATLCA BUONOTMYECKOM TEPMUHOIOTMEN U
CMMBOJ/IMKOW; YCTaHAB/IMBATb CBA3b MEXAY Pa3BUTUEM BMONOTUU U COUMANBbHO-
9KOHOMMWYECKMMM U 3KONOTMYECKMMM NPOoBAeMammM YeNOBEYECTBA; OLLEHMBATL NOCNEACTBUSA
CBOE AeATeNbHOCTU NO OTHOLIEHMIO K OKpY*KatoLwel cpeae, cobcTBEHHOMY 340P0BbIO;
060CHOBbIBATL U COB/1t0AaTb Mepbl NPOGUNAKTUKN 3aboneBaHuit u BUY-nHbekuun, npasuna
noseaeHua B Npupoae 1 obecneyeHuns 6e30nacHOCTU COBCTBEHHOM XKN3HEAeATENbHOCTU B
ypesBblYaliHbIX CUTYyaUMAX NPUPOLAHOIO U TEXHOTEHHOIO XapaKTepa; XapaKkTepM3oBaTb
COBPEMEHHbIe Hay4Hble OTKPbITMA B 06nacTn bruonoruu;

e  pasBUTME NO3HABATE/IbHbIX MHTEPECOB, MHTENIEKTYAIbHbIX M TBOPYECKUX cnocobHoCTel B
npouecce: 3HAKOMCTBA C BblAAIOWMMMCA OTKPLITUSMWU U COBPEMEHHBIMM UCCNEA0BAHMAMMU B
61010rMYECKOI HayKe, pelaembiMu elo Npobaemamm, MeToaon0rmen 6MoN0rMYecKkoro
nccnenoBaHWA; NPOBEAEHNA IKCMEPUMEHTAbHbBIX UCCNEA0BAHUMI, pelweHns BUONOrMYecKnx
33434, MOAEeNMPOoBaHMA BMONOTMYECKMX 0BBEKTOB U NPOLLECCOB;

e BOCMWTaHME: yOEXKAEHHOCTU B NO3HABAEMOCTM }KUBOW NPUPOAbI, CIOKHOCTU U
CaMOLEHHOCTM KM3HU KaK OCHOBbI 06LLe4eN0BEYECKMX HPABCTBEHHbIX LLEHHOCTEN U
PaLMOHaNbHOro NPUPOAONO/Ib30BAHNS;

e npuobpeTeHne KOMMNETEHTHOCTU B PaLMOHANbHOM NPUPOAONOAb30BaHNK (cobaloaeHne
npaBua NoBeAeHUa B NPUPOAE, COXPaHEHMA PaBHOBECKA B 3KOCUCTEMAX, OXPaHbl BUAOB,
aKocucTem, bBuocdepbl) N coxpaHeHUU cobcTBEHHOro 340p0BbA (cobnogeHMe mep
npodunakTUKK 3abonesaHnin, obecneyeHme 6€30NaCHOCTU KN3HELEATENbHOCTU B
ypesBblYaliHbIX CUTYaUMAX NPUPOAHOrO M TEXHOTEHHOTO XapaKkTepa) Ha ocHoBe
MCNo/b30BaHMUA BMONOTMYECKUX 3HAHMI U YMEHWNI B NOBCEAHEBHOM KMU3HM.



Kypc Guonoruu Ha cTyneHnu cpenHero (oaHoro) oomiero oopasoBanus Ha 6a30BOM YPOBHE
HanpasjeH Ha (OPMUPOBAHKE y yJaAIIUXCs [IEIOCTHON CUCTEMbI 3HAHUH O JKUBOU MPUPOJIE,
€e CUCTEeMHOM OpraHM3aliy U SBOJIOIIH, TIOATOMY POTpaMMa BKJIFOUAET CBEJCHUS 00
00ImMX OMOJOTHUECKUX 3aKOHOMEPHOCTSIX, MPOSBISIOIIMXCS Ha Pa3HBIX YPOBHSIX
OpraHu3aIuy KUBOU TPUPOIBIL.

[IpuHIMIBI 0TOOpPA OCHOBHOTO U AOIMOJIHUTENBHOIO COJIEpKaHUs B pabouyto porpammy
CBSI3aHbl C IIPEEMCTBEHHOCTBIO 1iesiel 00pa30BaHuUsl Ha PA3IUYHbIX CTYNEHSAX U YPOBHAX
00y4eHus1, JIOTUKON BHYTPHUIIPEAMETHBIX CBS3EH, a TAKXKE BO3PACTHBIMU 0COOCHHOCTSIMH
pasButus yyamuxcs. [lpu pazpaboTke mporpammbl yYUTHIBAIUCH MEXIPEIMETHBIE

cBs3u. [l kypca 6M0JI0THH 0COOEHHO Ba)KHBI MEXKITPEIMETHBIE CBSA3H C KypcaMu (PU3HKH,
XUMHH U Treorpaduu, NoCKOJIbKY B OCHOBE MHOTHX OMOJIOIMYECKUX MIPOLECCOB U SBJIEHUI
Jexat pU3NKO-XUMHUYECKHE MPOLIECCH] U SBJICHUS, @ OOJIBIIMHCTBO 00IEOHOIOrHYECKUX
TEOPETUYECKUX IMOHATHI MEKIIPEMETHBIX IO CBOEU CYITHOCTH. B crapmiei mkosue
MIPOCIIEKUBAIOTCS KaK BEPTUKAJIbHbIE (MEXAY CTYNEHSIMU 00pa30BaHusl), TaK U
TOPU30HTAJIbHBIE (HA OJTHOM CTyneHU 00y4YeHHs) MEKITPEIMETHBIE CBSI3U Kypca OMOJIOTUH C
JIPYTUMHU KypcaMu - (PU3HKH, XUMHUH, Feorpaduu.

TPEBOBAHUMA K YPOBHIO ITOAI'OTOBKHU BBITTYCKHMUKOB
B pesynbpTaTe nzydenus 6mosorun Ha 6a30BOM yPOBHE YUEHUK JIOJHKEH 3HATh M IOHUMATh:

e  OCHOBHbIE NOJIOKEHUA BUONOTMYECKUX TEOPUIA (KeTOYHAA TeOopKUs; XPOMOCOMHAsA Teopus
HacneACTBEHHOCTU; TeOPUA reHa; CUHTETUYECKAsA TEOPUA 3BONOLUK, TEOPUS
aHTponoreHesa); 3aKkoHOB (pacluennexnus . MeHgens; HesaBUCMMOTo HacnenoBaHuA .
MeHaens; cuenneHHoro HacnegosaHua T. MopraHa; romo/IorMyeckmnx pagos B
HacneACTBEHHON M3MEHUMBOCTU; 3aPOAbILLEBOrO CXOACTBA; BMOreHeTUYecKknit); Nnpasmn
(momuHuMpoBaHua . MeHgens; 3KoNornMYeckon NMpamuabl); rMnoTes (YMCTOTbl ramMerT,
CYLLHOCTM W MPOUCXOMKAEHUSA }KU3HU, NPOUCXOKAEHMA YENOBEKA); 3aKOHOMEPHOCTEN
(M3MeHUYMBOCTH; CLUENIEHHOTO Hac/NeA0BaHUA; Hacle40BaHNA, CLLEMNIEHHOrO C MO/I0OM;
B3aMMOAENCTBUA FEHOB U UX LLUTOIOTUYECKME OCHOBbI); YYEHUI (0 NYTAX U HamnpaBiAeHUAX
agontoumu; H.W. BaBnnosa o LeHTpax MHOroobpasuna U NPOUCXOXKAEHNA KYNbTYPHbIX
pacteHuin; B.U. BepHaacKoro o 6uocdepe n Hoocoepe);

e 0COBEHHOCTM BUONOTMYECKUX NPOLLECCOB U ABNEHMIA: 0BMEH BELLeCTB U NpeBpaLLeHus
3HEeprumn B KNeTke; GOTOCUHTES; NAACTUYECKMIA N SHEPTETUYECKMI 0BMEH; BpoXKeHUE;
XEMOCUHTE3; MUTO3; Mel03; Pa3BUTME FaMeT Y PaCTEHUI U KUBOTHbIX; PAa3MHOMKEHUE;
ON/I0A0TBOPEHME Y PACTEHUIA U KUBOTHBIX; MHAMBUAYAIbHOE Pa3BUTME OpraHn3ma
(oHTOreHes); nonyyeHune reteposnca, NOANNAONA0B, OTAANEHHbIX TMOPUAOB; AecTBUE
MCKYCCTBEHHOTO, ABUKYLLErO U CTabuansmpytoLero otbopa; reorpapuyeckoe u
3Ko/IorMYeckoe BMA006pasoBaHne; popMmmnpoBaHmne NPUCNOCObNeHHOCTU K cpeae 0buTaHus;
KPYrOBOPOT BELLECTB M NpeBpalLeHne 3HePrnm B akocuctemax u buocoepe; sponoumsa
6uocdepsl;

e 0COBEHHOCTM CTpoEeHMA BMONOTMYECKMUX OBBEKTOB: KNETKM (XMMUUYECKUI COCTaB U
CTPOEHUE); reHOB, XPOMOCOM, }KEHCKUX U MYMKCKUX FameT, KNEeTOK NPOKapUoT U 3yKapmoT;
BMPYCOB; OAHOKNETOUYHbIX U MHOTOK/IETOUYHbIX OPraHM3MOB; BUAA U 3KOCUCTEM (CTPYKTYpa);

e NPWYUHBI 3BONOLMNKN, USMEHAEMOCTM BUA0B HacNeACTBEHHbIX 3a601eBaHNIN, MyTaunii;
YCTOMNYMBOCTM, CAMOPErYAALMM, CAMOPA3BUTUA U CMEHbI SKOCUCTEM.

YMmeTh (BJ'IaI[eTB criocobamMu HCHTGHBHOCTI/I)I



e 0ObBACHATbL: posib buosornn B GopMmMpOBaHNM COBPEMEHHOM eCTeCTBEHHOHAYy4YHOM KapTUHbI
MUPa, B NPAKTUYECKOWN AeATeIbHOCTU N04ei U CaMoro Y4eHUKa; PoACTBO, OBLWHOCTL
NPOUCXOXKAEHNA N IBONIOLMIO PACTEHWNI U XKUBOTHbIX (Ha MPMMeEpPE CONOCTaB/EeHUSA
OTAENbHbIX TPYNM); POJib PAa3/INYHbIX OPraHU3MOB B YKM3HU YeN0BEKa U COOCTBEHHO
AeATeNbHOCTU; B3aMMOCBSA3M OPraHM3MOB M OKpY*KatoLLel cpeabl; 6Monornyeckoro
pa3HoobpasuaA B coxpaHeHun buochepbl; HEOOX0AMMOCTb 3aLMTbl OKPYrKatoLeln cpeabl;
POACTBO YE/I0BEKA C M/IEKOMUTAIOLLMMM }KUBOTHBIMM, MECTO U POJIb YENOBEKA B NPUPOAE;
B3aMMOCBA3M Ye/I0BEKA M OKPYKatoLWEeN cpesbl; 3aBUCMMOCTb COBCTBEHHOMO 340P0BbA OT
COCTOAHMA OKPYXKaloLWen cpeabl; MPUUYNHbBI HACNeACTBEHHOCTU U U3MEHUYMBOCTH,
NpoABAEHUA Hac/eACTBEHHbIX 3a60/1€BaHUI, UMMYHUTETA Yy Ye/I0BEKA; POJIb TOPMOHOB U
BMTaMWHOB B OpraHun3me;

e M3yyaTb BUONOrMYEcKMe 06BEKTbI M NPOLECCHI: CTaBUTb BMOIOrMUYECKUE SKCMEPUMEHTDI,
ONUCbIBaTb M 0B6BACHATL Pe3y/ibTaTbl OMbITOB; HAb/1l0AaTb 33 POCTOM M Pa3BUTUEM PACTEHUI
M KMBOTHbIX, MOBEAEHUEM }KUBOTHbIX; PAaCCMaTPUBATb Ha FOTOBbIX MUKPONpenapaTtax u
onucbiBaTb Bnosornyeckme ob6bEeKThI;

e pacrnosHaBaTb M ONWUCbIBaTb: Ha Tab/MLLAX OCHOBHbIE YaCTU U OpraHouAbl KNETKU, OpraHbl U
CUCTEMbI OPraHoOB YenoBeKa; Hanbosiee pacnpocTpPaHEHHbIE PACTEHMA U KUBOTHbIX CBOEM
MECTHOCTM, KY/IbTYPHbIE PAacTeHMA U AOMALLHUX }KUBOTHbIX, Cbeg0bHble N A80BUTbIE TPUObI,
onacHble g5 YeN0BEKa PacTeHMUA U KUBOTHbIE;

e CpaBHMBaTb BUONOrMYecKMe 06 beKTbI (KNETKKN, TKAHW, OpraHbl U CUCTEMbI OPraHoB,
OpraHu3Mmbl, NpeacTaBuTeNel OTAE/bHbIX CUCTEMATUYECKUX FTPYNM) U AenaTb BbIBOAbI Ha
OCHOBE CPaBHEHMUS;

e onpepenaTb NPUHAANEKHOCTb BUONOIrMYECKMX OOBEKTOB K ONpeaesieHHOoM
cucTemaTtuyeckom rpynne (Knaccmdukaums);

e aHanM3MpoBaTb W OLLEHUBATb BO34eNCTBUE GAKTOPOB OKpYKatoLLel cpeabl, pakTOPOB pUCKa
Ha 34,0p0Bbe, NOCNeACTBUMN AeATENbHOCTM YEN0BEKA B 3KOCUCTEMAX, BANSHNE COBCTBEHHbIX
MOCTYMKOB Ha *KNBble OpraHM3Mbl U SKOCUCTEMbI;

e NPOBOAUTb CAMOCTOSITE/IbHbIN MOUCK BMOI0rMYecKon MHGOPMALMKN: HAXoAUTb B TEKCTE
y4yebHMKa oTAnYmuTeIbHble NPMU3HAKM OCHOBHbIX CUCTEMATUUYECKUX Fpyn; B BUONOrnMYeckmnx
CNOBAPAX W CNPaABOYHUKaX 3HAaYEHNA BUONOTNYECKMX TEPMUHOB; B PA3/IMUYHbIX MCTOYHUKAX
HeobxoaMmyto MHGOPMaLMIO O }KUBbIX OpraHM3max (B TOM YnCe C UCNONb30BaHMEM
NHOOPMALMOHHbBIX TEXHOIOTUI);

Hcnonw3oBatk IpuoOpeTeHHBIE 3HAHUS M YMEHUS B TIPAKTHYECKOU NS TEIbHOCTH U
MOBCETHEBHOM JKU3HU (OBITH KOMIIETCHTHBIM B 00JIACTH PALIMOHATIBHOTO
MIPHUPOJIOTIOIIL30BAHHMS, 3aIIUTHI OKPYXKAIOIIEH CPEIbl B COXpaHEHHSI COOCTBEHHOTO
3JI0POBBS):

e cobntopath M 060CHOBLIBaTL MPaBKU/Ia NOBELEHUNA B OKPYKalOLWEN cpeae n obecneyeHus
6e30nacHOCTU cO6CTBEHHOM KU3HEAEATEIbHOCTU B Ype3BblYaHbIX CUTYaLMAX NPUPOLHOrO
M TEXHOreHHOro XapaKTepa, mepbl NPOOUNAKTUKM PACNPOCTPAHEHMA BUPYCHbIX (B TOM Ymcie
BUY-nHdpekuum) n apyrnx 3abonesaHuii;

e OKa3blBaTb NEePBYIO MOMOLLb NPV 06MOPOIKEHUAX, OXKOrax, TPaBMax; NOParKeHUN
371EKTPUYECKMM TOKOM, MOJIHUEN; CNlaceHMM YTONAIOLWEro;

e OUEHKM 3TUYECKMX acCMeKTOB HEKOTOPbIX MCCNeA0BaHUIM B 061acTh BUOTEXHONOMUM
(knoHMpOBaHMeE, UCKYCCTBEHHOE OMNI0AOTBOPEHME).

Coaepikanue nporpaMMsl

Pasgen IV. Bua. (21 u)

Tema 4.1. Uctopus 3BONIOLMNOHHBIX uaen (4 yaca)



CywWwHOCTb 3BOJIOUMOHHOIO MNOAX04a W €ero MeTohonorMyeckoe 3HaveHue. OCHOBHble
NPU3HaKNM OMONOTMYECKOM 3BONOLUMMK: a4aNTUBHOCTb, MOCTYNaTe/bHbIN XapaKTep, UCTOPUYHOCTb.
OCHOBHble NPobBEMbI U METOAbI 3BOJIIOLMOHHOIO YY4E€HMUA, €0 CUHTETUYECKNI XapaKTep.

OcHOBHbI€ 3Tanbl Pa3BUTMA IBOIIOLMOHHBIX MAeN. 3HaYeHue paboT K. JInHHesd, yueHua HK.b.
Namapka, Teopun K.KioBbe. [peanocbiNKM BO3HUKHOBEHUA y4deHua Y.[JapBuHa. DBONOUMOHHAA
naea Y.JapsuHa.

3HayeHMe AaHHbIX APYrMX HayK ANA [0Ka3aTeNbCTBa 3BO/IOLMM OPraHMYecKoro mupa.
KomnieKCHOCTb METOA0B M3yYeHUA SBO/IIOLMOHHOrO npoLecca.

DemoHcTpauum. KapTta-cxema maplipyTta nytewecrsus Y.[apemHa. lepbapHble maTepuansi,
doTorpadun, Konnekunun, Apyrue matepuanbl, NOKasblBaloLWMe UHAMBUAYASbHYIO M3MEHUYMBOCTb U
pa3Hoobpasne copTOB KY/NbTYPHbIX PACTEHUIA U NOPOA, AOMALLHUX }KUBOTHbIX.

Tema 4.2. CoBpemeHHOe 3B0JIIOLUOHHOE yyeHue. (10 yacos)

Bua. Kputepuu Buga. BupgoobpasosBaHue. [oHATME MUKposBoAOUMMK. [onynsaumoHHas
CTPYKTYpa Buga. Nonynauma Kak snemeHTapHasa 3BOIIOLMOHHAA egmHMua. PakTopbl 3BOOLMU U X
XapaKTepUCTMKa.

EcTecTBeHHbIN OTOOP — AOBUMKYWAA W HanpasaAloWas cuna 3BoaouuKn. Mpeanocbiiku
OENCTBUS  ecTecTBEHHOro oTbopa. HacneactBeHHass reTeporeHHocTb ocobell, OHGMOTUYECKui
noteHuman u 6opbba 3a cywecrtsoBaHue. dPopmbl bopbbblI 3a cywecTBoBaHWe. bopbba 3a
CylLlecTBOBaHMeE KaK OCHOBa ecTecTBeHHOro otbopa. MexaHusm, 06bekT n chepa aeicrtesua oTbopa.
OcHoBHble ¢dopmbl oTbopa. Ponb ectectBeHHoro otbopa B PpOPMUPOBAHUM HOBLIX CBOMCTB,
NPW3HaKoB N HOBbIX BUAOB.

BO3HMKHOBEHME aganTauMm n ux OTHOCUTE/IbHbIM XapakKTep. B3aMMOFIpVICFIOC06!'IEHHOCTb
BMAOB KaK pe3yabTaT AeﬁCTBMﬂ ecTtecTtBeHHOro 0T6opa.

3HayeHne 3HaHuUN O MUKpO3BOaKOUMKN ONnA ynpaBieHUA NpUpoaHbIMK  NoNynAaunAamm,
peweHnA np06neM OXpaHbl Npupoabl N pallMOHA/IbHOIo NPUpPo40Nno0/sib30BaHUA.

MoHATME 0 MaKpo3BOAtOUMUK. COOTHOLIEHME MUKPO- U MaKpo3BOAOLMU. MaKpoaBotoLmMaA U1
dnnoreHes.

OnddepeHumauma opraHnsmoB B xoge uAOreHesa KaK BblparkeHWe MNporpeccuBHoOM
sgonoumMn. OCHOBHble NpUHUMNLI Npeobpa3oBaHMA OPraHoOB B CBAM C WX  QYHKUMEN.
3aKoHOMEpPHOCTU dunoreHesa.

[naBHble HanpaBaeHUA 3BOIIOLMOHHOrO npouecca.
JokasaTtenbCcTBa 3BONIOLMM OPraHMYECKOoro mumpa.
AemoHcTpauyun.

Cxema, WANOCTPUpPYIOWAA KpuTepun Buaa. Tabavubl M cxembl: «OBUXKyWME CUAbI
ssonouun», «ObpasosaHMe HOBbIX BMAOB», «CXOACTBO HayasbHbIX CTaAuMiA 3SMBPUOHANBHOMO
pPa3BUTMA NO3BOHOYHbIX». lepbapHble maTepuansbl, poTorpadumn, KoNNeKUMM, Apyrme matepuansl, a



TaKXe pes3ynbTaTbl MNPUCNOCOBAEHHOCTM OpraHM3MOB K cpede o06uUTaHMA U pes3yabTaTbl
BMAoobpasoBaHMA. [puMmepbl TOMOJIOTMYHBIX W @HANOMMYHbIX OPraHoB, WX CTPOEHUA W
NPOUCXOXKAEHNS B NPOLLECCE OHTOreHe3a; CXeM, UAIOCTPUPYIOLLMX NPOoLLecchl BUA00Opa3oBaHuA U
COOTHOLLUEHME NyTen NPOrpeccuBHON BUONOTMYECKOM SBOOLNN.

NabopartopHble paboTtbl. OnvcaHne ocobent BMAA nNo MopdoaorMyeckomy Kputepuio. BbisBneHue
M3MEHYMBOCTU Yy ocobeil ogHoro Buaa. BbiaBnaeHwe npucnocobseHUn OpraHM3mMoB K cpeae
obutaHus.

Tema 4.3. MpoucxoxkpeHune KusHu Ha 3emne (3 yaca)

B3raagbl, rMnoTesbl U TEOPUM O NMPOUCXOKAEHUN KU3HU. OpPraHUYecKUin MMUp Kak pesysbTtaT
aBo/toumMu. KpaTkas ncTopus passuTUA opraHMYeckoro Mmpa. OCHOBHble apoMop¢03bl B 3BO/OLLUM
OpraHnyeckoro Mmpa. OCHOBHbIE HanpPaB/IeHUA 3BOIIOLMKN PA3MYHBIX TPYMNM PACTEHWUIN U }KUBOTHbIX.

dunoreHeTUYeCKMe CBA3M B KUBOWM npupoae. COBpEMEHHbIe KI'IaCCI/Id)I/IKaLI,I/II/I KUBbIX
OpraHn3mos.

[JeMoHCTpauun. oKameHesoCcTe, OTNeYaTKOB PacTEHWU WM KMBOTHLIX B LPEBHMX MOPOAAX;
pPenpPoAYKUMI KapTWH, OTparkatowmx ¢aopy v GpayHy pasiMuHbIX 3p U NepUoaoB.

NabopaTopHble U NpaKTUYeckne paboTbl. AHANN3 U OLEHKA Pas/IMYHbIX TMMNOTE3 NPOUCXOXKAEHUA
KU3HU.

Tema 4.4. NpoucxoxaeHne yenoseKa (4 yacos)
MecTo yenoBeka B cMcTeMe OpraHMYecKoro Mmnpa.

[ oKa3aTeNbCTBa NPOUCXOMKAEHMWSA YENOBEKa OT KMBOTHbIX. [ BUKYLLME CU/Ibl AHTPOMOreHesa.
Buonornyeckne n coumanbHble $GakTopbl aHTponoreHesa. OCHOBHbIE 3Tamnbl 3BOJ/IOLMM YeoBeKa.
MpapoavHa yenoBeyecTBa. PacceneHune yenoBeka U pacoobpasoBaHue. MonynauMoHHas CTPYKTypa
Buaa Homo sapiens. AganTuBHble TUMbl YeNoBeKa. Pa3BuTne maTepuanbHOW U AYXOBHOM KyNbTypbl,
npeobpasoBaHue Npupoabl. PakTopbl 3BOMIOLMM COBPEMEHHOIO YeoBeKa. BanaHne aeaTenlbHOCTH
yesioBeKa Ha buocdepy.

DemoHcTpauua. Mogenm CcKenetoB YesioBeKa WM MO3BOHOYHbIX  KMBOTHbIX;  MOAENM
«MponcxoxaeHWe YesioBeKa» M OCTaTKOB MaTepuasibHOW KybTypbl.

ﬂa60paToprle U NpakTu4yeckune paGOTbI. BbiaBneHmne Npn3HaKoB CXoA4CTBa 3apo,u,b|LueV1 4Ye/i0oBEKa U
APYrnx MneKonntaruwmnx KakK AO0Ka3aTe/1bCTBO UX poAcCTBa. AHann3 M oueHKa Pa3/INYHbIX TUNOTE3
NPOUCXOXKAEHNA YENNOBEKA.

Pasaen V. 9Kocucrtembl. (12 y)
Tema 5.1. Konornueckue dpaktopbl (3 yaca)

OpraHuam un cpepa. JKonorndyeckme ¢daktopbl. AbroTuyeckre dakTopbl. BUoTUueckme aKkTopbl.
BAMsAHMeE YenoBeEKa Ha 3KOCUCTEMBI.



DemoHcTpauumn. HarnagHole matepuanbl, 4EMOHCTPUPYIOWME BMAHME 3KONOrMYeckme ¢akTopbl.
Mpumepbl cumbrosa B Npupose.

Tema 5.2. CTpyKTypa aKocuctem. (4uaca)

CTpyKTypa 3Kocuctem. buoreoueHosbl neca, sogoema. luwesble cBA3N. KpyroBopoT BewecTs u
9Heprmn B 3KOCUCTEMaX. BanaHmne yenoBeka Ha 3KOCUCTEMDI. |_|pVIl-IVIHbI yCTOVI'-IVIBOCTM N CMeHbl
aKocucTem. McKyccTBEHHbIE COODLLECTBA — arpoLLeHO3bI.

DemoHcTpauun. Cxema «[lpoCTpaHCTBEHHAs CTPYKTypa 3Kocuctema». Cxembl UM Tabauupl,
OEMOHCTpUpYIOLWME NULLEBbIE LEenu U CeTU; SKONOrMYecKkMe nupamuibl; KPyroBopoT BeLLecTB U
9Hepruu B sKocmucTeme.

NabopaTopHble M NpakTUUecKue paboTbl. BbiaBNeHWE aHTPOMOreHHbIX U3MEHEHWUI B SKOCUCTEMAX
CBOeM MeCTHOCTMU.

CpaBHVITEI'IbHaFI XapaKTePUCTUKA NPUPOAHDbLIX SKOCUCTEM U alrPO3KOCUCTEM CBOEI MEeCTHOCTM.
UccnepoBaHune M3MEHEHMM B 3KOCUCTEMAX Ha BUONOTUYECKUX mogenax (aKBapVIYM).
PewweHune saKkonornyeckmx 3agau.

Tema 5.3. buocdepa - rnobanbHas skocuctema (2 yaca)

Buocdepa, eé BOSHUKHOBEHNE U OCHOBHbIE 3Tamnbl 3BOMOUMU. DYHKLMU KMBOTO BELLECTBA.
BuoreoxMmunyeckmnin KpyroBopoT BELLECTB M 3HepreTuyeckne npoueccol B 6buochepe. CoctaB u
CTpyKTypa 6uocdepbl. YueHune B. WN. BepHaackoro o 6uocdepe. Posnb XKMBbIX OpraHU3MOB B
6uocdepe. bromacca 3eman. BUMONOrMYECKUIA KPYroBOpOT (Ha MpUMepe KpyroBopota BoAbl U

yrnepoga).

DemoHctpauma. Tabamupl m cxembl: «CTpykTypa 6uochepbl», «KpyrosopoT Boabl B
6uocdeper», «KpyrosopoT yrneposa B 6uocdeper». HarnagHblit matepuan, oTpaxKalowWwmii BUA0BOE
pa3Hoob6pasue KMBbIX OpraHN3MoB 6uocepbl.

Tema 5.4. buocdepa u uenosek (4 yaca).

MecTo 1 ponb Yenoseka B buocdepe. AHTponoreHHoe Bo3gencTene Ha buocdepy. MoHATUE
o Hoocdepe. HoocdepHoe mblwneHre. MeKayHapoaHble W HaUWMOHaNbHble MPOrpammbl
030pPOBAEHMA NPUPOLHOM cpeabl. MocneacTBUA AeATEIbHOCTM YeoBEeKa A4 OKpYyKatloLwei cpeapl.
MpaBuna noseaeHus B npupogHon cpepe. OxpaHa MpUpoabl U paLMOHaNbHOE WMCNOJb30BaHMe
NPUPOAHbIX PECYPCOB.

DOemoHcTpauusa. Tabaunupl, UANOCTPUPYIOWMX CTPYKTYPY Brocdepbl;
CXeMbl KpyroBopoTa BeLLEeCcTB M NpeBpaLLeHns sHeprumn B 6uocoepe;
BANAHUE XO3ANCTBEHHOW AeATEeNbHOCTMN YeI0BEKa Ha Npupoay;

moaenn-annankauunmn «Emocd)epa nyenoBsek»,



KapTbl 3aN0BEAHMKOB Halleln CTpaHbl, 3aKa3HMKKU, HaUMOHa/bHble NapKu. KpacHan KHura.
PesepBHoe Bpems — 1 4.

KpaTkas xapaktepucTuka c(OPpMHPOBAHHBIX 00IIEYy4eOHBIX yMeHHii, HABBIKOB HAa
HA4yaJI0 yuyeOHOro roaa yuyammecs 11 kiaacca:

3HamoT:

- BMONOrMYECKYO TEPMUHOMOTUIO U CUMBOJIUKY;

- OCHOBHbIE CBOMCTBA }XMBOWN MATEPUM U METOAbI €€ U3YYEHUS;

- YPOBHM OpraHM3aLmnm }KU3HU: MONEKYAAPHbINA, KN1ETOUYHbIN, OPraHM3MEHHbIN, NONYAALNOHHO-
BUAOBOW,

6MOreoLeHOTUYECKUI U UX XaPaKTEPUCTUKK; 4
- OCHOBHbI€ 3aKOHOMEPHOCTU 3BOJIIOLNN, N €€ pe3ynbTaTbl;
- OCHOBHbI€ CTPYKTYpPbl U GYHKLMUN KNETKYK;

- POJ/ib OCHOBHbIX HEOPraHN4YeCKMX U OpraHn4YeCcKknx COEAMHEHMﬁ N CylHOCTb obmeHa BeLwecTs
U SHEPTUU B KNIETKE,;

3dKOHOMEPHOCTU MHAUBULAYA/IbHOIO Pa3sMHOXEHUA U Pa3BUTUA;

OCHOBHbI€ MOHATUA TEHETUKMU,;

ocobeHHoCTH dHTPONOreHHoro BOBAEI\&CTBMH Ha npupoay u ero nocnencresus;

MECTO YeioBeKa B Hoocdepe.
YmeloT:
- BblABNATb OCHOBHbIE KOMMOHEHTbI KaXXA0r0 YPOBHSA XU3HU;

PacCKpbiBaTb cogepKaHe OCHOBHbIX 6M0N0rMYECKUX NOHATUI U TEPMUHOB;

roToBUTb MUKpOMNpenapaTtbl U pa6OTaTb C MUKPOCKOMOM;

NoAb30BaTbCA HAYYHO-MOMNYAAPHON M NePUOANYECKON NUTEPATYPON;

y4aCTBOBaATb B MePONPUATUAX MO OXpaHe Npnpoabl;

NPUMEHATb NOJIy4eHHbIE 3HAaHUA ON1A OXPaHbl CO6CTBEHHOrO 340p0BbA;

CaMOCTOATENIbHO pa6OTaTb CO BCEMUN KOMMOHEHTaMM y‘-IE6HMKa n gpyrumm UCTOYHUKaMun

MHpopmaLmn.

B pesynbTaTe UsyyeHuAa 6Monornmn Ha 6asoBom ypPOBHE YUYEHUK [0/3KEH

3HaTb /I'IOHMMaTbI



OCHOBHbIE NOOMKEHUA BUONOTMYECKMX TeOpUIA (KNeTo4uHas, 3BOIIOLMOHHas Teopus Y.[lapeuHa);
yyeHue B.N.BepHaackoro o 6uocdepe;

CYWHOCTb 3aKoHOB [.MeHaens, 3aKOHOMEpPHOCTEW W3MEHYMBOCTU; CTPOEHUEe BMONOrnYecKnx
0ObEKTOB: K/IETKY;

reHoB U XPOMOCOM;
BMUAA U SKOCUCTEM (CTPYKTYpa);

CYLLHOCTb BUOIOTMYECKMX NMPOLLECCOB: PAa3MHOMKEHWNE, ONI0A0TBOPEHME, AEUCTBME UCKYCCTBEHHOTO
N ectecTtBeHHoro otbopa, ¢opmmpoBaHne npmMcnocobaeHHOCTU, 0bpasoBaHMe BUAOB, KPYroBOpOT
BELLECTB W NPEBPALLEHUA IHEPTUMN B IKOCUCTEMAX U Buocoepe;

BKNAJ, BblAAMOLMXCA YYEHbIX B Pa3BUTUE BUONOTMUECKON HAYKU; BUONOTMUYECKYIO TEPMUHONOTMIO U
CUMBOJIUKY;

yMmeTb:
06BbACHATL: Poab 6MoN0rMK B GOPMUPOBAHMM HAYYHOTO MUPOBO33PEHMUS;

BKNag Guonornyeckux Teopuii B GoOpMMpPOBaHME COBPEMEHHOIN ecTecTBEHHOHAYYHOM KapTWHbI
MWpPa;

€40UHCTBO KUBOM N HEKNBOM npupoabl, poacTteo XUBbIX OPraHMU3MOB;

oTpuuaTtenbHoe BAUAHUE anKorond, HWKOTUHA, HAPKOTUYECKUX BeWeCTB Ha pa3BuUThe 3apoabiilla
4yesioBeKa; BAIMAHNE MYTareHOB Ha OpPraHM3m 4YesnoBeKa, 3KO/I0Nr’MYeCKnNX d)aKTOpOB Ha OpPraHU3Mbl;

B3aMMOCBA3U OPraHM3mMoB n Opr)KaI-OLLI,Ef/‘I cpeabl;

NPUYnHbLI 3BOIIOLUN, NUBMEHAEMOCTHN BUAOOB, HapyLLIEHMﬁ Pa3BnUTUA OpPraHM3mMoB, HaCcnenCrtBeHHbIX
3360}'IEBaHVIl7I, MyTaLl,VIVI, yCTOﬁ‘-IMBOCTM N CMeHbl 3KOCUCTEM; H606XO,CI,MMOCTM COXpaHeHUA
MHOI'006pa3VIﬂ BNAOB,

pewaTtb 3/IeMeHTapPHbIE buonornyeckune 3a4a4Nn; COCTaB/IATb 3/1eMEHTAPHbIE CXeMbl CKpelwnBaHNA U
CXeMbl NepeHOoCa BeWeCTB U 3HEPTUU B SKOCUCTEMAX (u,enM I'IMTaHMH),'

onucbiBaTb ocobei BUA0B N0 MOPPOIOTMYECKOMY KPUTEPUIO;

BblABNATb I'IpVICI'IOCO6}'IeHMﬂ OpraHM3mMosB K cpeae O6MTaHMFI, MCTOYHUKN MyTareHos B OprH(aPOU.LeVI
cpepe (KOCBeHHO), dHTPONOreHHble U3SMEeHEHUNA B IKOCUCTEMAX CBOEWN MEeCTHOCTY;

CpaBHMBaATb: 6MoNOrMYeckMe O6bBEKTbI (XMMWUYECKMIA COCTAB Te/N KMBOW U HEXMBON NpUpOAbI,
3apoAbllLM YeNoBEKA U APYTUX MAEKOMUTAIOLMX, NPUPOAHbBIE SKOCUCTEMbI U arpO3KOCUCTEMbI CBOEM
MECTHOCTM), npoueccbl (ecTecTBEHHbIM W  WCKYCCTBEHHbIM oT6Op, nonosoe u 6Hecnonoe
pPa3sMHOMKEHWE) U AenaTb BbIBOAbI Ha OCHOBE CPaBHEHUSA;



aHaNM3MpPOBaATb M OLUEHMBATb Pa3/INYHbIE TUMOTE3bl CYLLHOCTU KU3HWU, NMPOUCXOKAEHUA XKU3HU U
yenioBeKa, rnobasnbHbie 3KOIOrMYECKUE NPobaeMbl U NMYTU UX PeLlleHns, NocneacTBmMa cobCcTBeHHOM
AEeATEeNbHOCTU B OKpYrKatoLwel cpeae;

n3y4aTb U3MeHeHNA B SKOCUCTEeMaAX Ha bronornyeckmx moaenax,

HaxoauTb MHPpopPMaLMIo O BUOOTMYECKMX OBbEKTaxX B Pas/IMUHbIX MCTOYHMKAX (Y4ebHbIX TeKCTax,
CNPaBOYHMKAX, HAYYHO-NOMNYAAPHbIX U34AHUAX, KOMNbIOTEPHbIX 6a3ax AaHHbIX, pecypcax NHTepHeT)
N KPUTUYECKM ee OLEeHMBaATb;

MCNonb3oBaTb NpPUO6peTeHHble 3HAHMA U  YMEHUMA B MNPAKTUUYECKOW [eATeNbHOCTU U
noBceaHEBHOMW }KU3HU ANA:

cobnopeHns mep NPodPUAAKTUKM OTPaBAEHUN, BUPYCHbIX W Apyrux 3aboneBaHuWiA, CTPeccos,
BpeAHbIX NPUBbLIYEK (KypeHUe, aIKoroM3m, HApKOMaHus);

npasua NoBeLeHUA B NPUPOLHOM cpese;

OKa3aHWA MNepBOi MOMOLLM MPU MPOCTYAHbIX U APYrMX 33a60NeBaHUAX, OTPaBAEHWUU MULLEBLIMMI
NPOAYKTaMu;

OLLEHKHN ITUHECKUNX aCNEKTOB HEKOTOPbIX I/ICCJ'IE,CI,OBBHI/II?I B o61acTM 6uoTexHonormm (KJ'IOHVIpOBaHVIe,
NUCKYCCTBEHHOE OI'IJ'IOAOTBOpEHVIE).

TemaTuuyecKoe nnaHMpoBaHue pasgena «06wan 6uonormns. basosbi yposeHb» 11 Knacc

HanmeHoBaHue Tem Yucno NabopartopHble,
Yyacos
npaKTuyeckue pabotbl n
camoHabnoaeHus

Paspen IV. Bua. 21 -

Tema 4.1. UcTopmA 3BONOLMOHHBIX MAEN 4 -

Tema 4.2. CoBpemeHHOe 3BO/IIOLMOHHOE yYeHue. 10 N/p OnucaHune ocobei BMaa no
Mmopdonornyeckomy KpuUTepuio.
BbiaBneHue NM3MEeHYUBOCTHU y
ocobeli ogHoro BuAaa. BbiaBneHue
npucnocobneHnit  opraHMsmoB K
cpene obutaHus.

Tema 4.3. MNpouncxoxaeHne K1U3Hn Ha 3emne 3

Tema 4.4. TponcxoxaeHue yenoseka 4 M/p AHann3 1 oLEHKa Pas3NYHbIX
rMnoTes NPOUCXOXKAEeHMA YenoBeKa




Paspen V. 9kocmcTemsl.

12

Tema 5.1. Konormyeckne dpakTopbl 3 -

Tema 5.2. CTpyKTypa aKOCUCTEM. 4 MN/p«CoctasieHune cxem nepesaym
BeLLEecTB U aHeprum (uenei
MUTAHUA)»

Tema 5.3. buocoepa - rnobanbHan skocuctema 2 -

Tema 5.4. buocoepa n yenosek 3 -

3aKNtouUTENbHBIN YPOK 1 -

Peseps 1 -




KaneHaapHo - Tematuueckmii nnaH 11 Knacc (6a30Bblif ypoBeHb)

Ne n/n Tema ypoka Aarta
ypOKa
nnaHoBas dakTHnyeckan
Pasaen 4.Bupg (21)
Tema 4.1. UcTopua 3BONOLMOHHbIX ngeii (4 yaca)
1. Pa3suTMe 6MONOrMK B £,043PBUHOBCKUIA NEPUOA.
PaboTbl K.JInHHes

2. JBontounoHHan Teopua K.b. Jlamapka

3. Mpegnocbinku passutna Teopumn Y. JapsuHa

4, OBONOUMOHHAA Teopua Y. [apBnHa

TEMA 4.2. COBPEMEHHOE 3BOJIIOLUMOHHOE Y4YEHUE (10 yacos)




1.(5)

Bua. Kputepuu suaa.

2.(6) Monynauma Kak CTPYKTYpHasa eguHULA BUAA.
3.(7) MonynaumMa Kak anemeHTapHas eauHMLA 3BOOLUM.
4.(8) nemeHTapHble GaKTOpbl 3BO/IOLUN.
5.(9) EcTecTBeHHbI OTOOpP — r1aBHAA ABUXKYLLAA CUNA
aBosiIOUNM
6.(10) | AmanTauuu OpraHM3moB K cpee obutaHma
7.(11) | BupgoobpasosaHue
8.(12) | CoxpaHeHne mHOroobpasua BU0B Kak OCHOBa
ycToiuymnsoro passutma buocdepbl. 3aKOHOMEPHOCTHU
9BOJIOLIMOHHOrO NpoLecca.
9.(13) | AokasaTenbcTBa 3BONOLMKN OPraHUYECKOro M1pa.
10.(14) KoHTponbHasa pabota Nel «OcHOBHble
3aKOHOMEPHOCTU 3BOIOLUNY
Tema 4.3. MPOUCXOKAEHUE }KN3HU HA 3EME (3 yaca)
1.(15) PasBuTue NpeacTaBneHUl O NPOUCXOXKAEHNUN KU3HU
Ha 3emne.
2.(16) CoBpemeHHble nNpeacTaBieHNA 0 BOSHUKHOBEHUU
HUBHMW.
3.(17) PassuTtue KnU3HN Ha 3eme.
Tema 4.4. MPOUCXOKOEHUE YE/TOBEKA (4 yacos)
1.(18) I'MNoTesbl NPOUCXOXKAEHUA YeN0BeKa.
2.(19) MonoxkeHne YenoBeKa B CUCTEME XKUBOTHOIO MMPA.
3.(20) 3Bo/loUMA YeNoBeKa
4.(21) Yenoseyeckue pacol.
Ypok 0606LweHna u cuctemaTmsalMm 3HaHUI NO TeMe:
«MpouncxoxaeHne yenoBeka»
PA3ZIEN V. 3KOCUCTEMbI (12 uacos)
Tema 5.1. SKONNOTMYECKUE PAKTOPDI (3 uaca)
1.(22) OpraHu3m u cpega. dKkonormyeckme GpaKkTopbl.
2.(23) | Abrotnueckune dakTopsl

3.(24)

BuoTtnyeckue pakTopbl cpeapi.




Tema 5.2. CTPYKTYPA 9KOCUCTEM (4 vaca)

1.(25) CTpyKTypa 3KocucTem
2.(26) Muwesbie cBA3KN. KpyroBopoT BeLEeCTB U SHEPTMK B
9KOCUCTEMAX.
3.(27) | NMpWYUHbBI YCTORUMBOCTM 1 CMEHbI SKOCUCTEM.
4.(28) BanaHMe yenoBeka Ha SKOCUCTEMDI.
Tema 5.3. BUOCDEPA - FMOBAJIbHAA SKOCUCTEMA (2 uaca)
1.(29) Buocdepa-rnobanbHasa skocucTema.
2.(30) Ponb *uBbIx opraHM3amos B buocdepe.
Tema 5.4. BUOCOHEPA U YENNOBEK (4 yaca+1 yac Ha 3aKA. ypOK)
1.(31) Brocdepa n uenosek
2.(32) OcHoBHble 3Koiornyeckue npobiemol
COBPEMEHHOCTU, MYTU UX PeLLIEHUS.
3.(33) KoHTponbHasa pabota No2 «3kocucremar
4.(34) Ponb 6uonoruun B 6yayuiem
5. (35) MNoBTOpEHUE TEMbI «MCTOPUSA 3BOIIOLNOHHBIX Nael




