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1. HOSICHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mmporpamMmbl MO OHOJOTMHM TEOPETUYECKYI0 OCHOBY [UIS OIpENeICHUs
NOIX0/M0B K (OPMHPOBAHUIO cOAEpKaHHUs ydyeOHoro mpeamera «buonorus» cocraBuIn:
koHuentyaigbaple nojoxkeHuss PIOC COO o B3auMOOOYCIIOBIEHHOCTH IIeNieH, CozepiKaHus,
pe3yabTaTOB 00y4YeHUs: U TpeOOBaHM K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB, IOJIOKEHUS 00 00IINX
HensiX M MPUHIMIAX, XapaKTePH3YIOMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro oOmiero
obpazoBanus B Poccuiickoii depeparyy, a TakKe NOJI0XKEHHS O crieruduke OHoIoruy, e€ 3HaueHUN
B TIO3HAHMU JKUBOH MPHUPOABI M 00ECTICYeHHH CYIIECTBOBAaHUS YeIoBedeckoro oomectBa. CoriacHo
Ha3BaHHBIM TMOJIOKEHHUSM OIPE/eJICHBl OCHOBHbIE (DYHKIMH TpOrpaMMbl 1O OHoNorMM €€
CTPYKTYDa.

[IporpamMma mo Oumonoruu maéT MpeACTaBICHHWE O IEeNIX, 00 o0mel crpaTeruu oOydeHwus,
BOCIIUTAHMS M PAa3BUTHS 00YYArOIIUXCS CPEeJICTBAMH Y4eOHOTO npenmera «buonorusy», onpenenser
00s13aTeNIbHOE TIPEAMETHOE COAEPIKAaHUE, €ro CTPYKTYpY, paclpeiesieHue 1Mo pasjeiamM U TeMaw,
PEKOMEHIYEMYI0 TIOCJIE0BATEIbHOCTh U3yUCHHUS y4EeOHOr0 MaTepuala ¢ y4éToM MEXIIPEIMETHBIX
¥ BHYTPHIIPEIMETHBIX CBS3€H, JIOTHKH 0Opa30BaTENbHOrO IPOLECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4aromuxcs.

B mporpamme 1mo OMONOTHYM TakKe YYHUTHIBAIOTCS TPEOOBAHUS K IUIAHHUPYEMBIM JINYHOCTHBIM,
METaNpeIMETHBIM W TMPEIMETHBIM pe3yibTaraM oOydeHHs B (POPMHUPOBAHUM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHON  JICATEIIbHOCTH/y4eOHBIX JCHCTBHIA  OOYYalONMIMXCS 10 OCBOCHHUIO
CoJIepKaHusl OMOJIOTUIECKOTO 00pa30BaHMUS.

B mporpamme mo Owomormm (10-11 kmaccel, 06a30BBI YpOBEHB) peaqM30BaH MPHHLUI
NPEeMCTBEHHOCTH B U3YUSHHUU OMOJIOTHH, OJ1arosiapsi 4emy B HEHIPOCMaTprUBaeTCs HAPABIEHHOCTD
Ha pPa3BUTHE 3HAHHWH, CBA3aHHBIX C (OPMHUPOBAHHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
[ICHHOCTHBIX OPUEHTAIM{ JMYHOCTH, HKOJOTUYECKOTO MBIIUICHHS, MPEACTaBICHUH O 3J0POBOM
o0pa3e KU3HU U OEpeXHbIM OTHOIIEHHWEM K OKpy»Karoled npupoaHoil cpene. [loatomy Hapsiny c
u3y4yeHneM OOIIeOMOIOrMYECKIX TEOpUH, a TakKe 3HAaHUI O CTPOEHHM KHUBBIX CHUCTEM DPa3HOIO
paHra ¥ CyIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX IPOIIECCOB B POTpaMMe 10 OMOJIOTHU yIEIIEHO
BHUMAaHHE UCTIOJIH30BAHUIO MTOJTyUYECHHBIX 3HAHUH B TOBCETHEBHOM KHU3HH JIJIs PEIICHUS TPUKIIATHBIX
3aJa4, B TOM 4HCJIE: NPOPHIAKTUKMA HACIEICTBEHHBIX 3a00JIeBaHUI dYelOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIBTHPOBAHHUS, OOOCHOBAHUSI DKOJOTHUECKH IIETIECOO0PAa3HOTO TIOBEACHUS B
OKpY’Karollel NMpUpPOTHON Cpele, aHanu3a BIMSHUS XO3AHCTBEHHOM NEATEbHOCTH 4YeJIOBEKa Ha
COCTOSIHUE TPHUPOJIHBIX M MCKYCCTBEHHBIX JKOCHUCTEM. YCHJIEHHE BHHMMAHUS K TPHKIAIHOM
HaIlpaBJIEHHOCTH y4eOHOro npeamera «bruonorusy npoanKkToBaHO HEOOXOAUMOCTBIO 00ecTIeUeHus
YCIOBUH JJIS1 peIIeHHUs] OJHOM M3 aKTyaJIbHBIX 3a]ad IIKOJBHOTO OMOJOrMYecKOro oOpa3oBaHMA,
KOTOpass TpeanonaraeT (HopMUpOBaHHE Yy OOydYalOmIMXCS CHOCOOHOCTH aJanTUPOBAThCA K
U3MEHEHHSM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buomoruss Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHWMaeT BakHoe wMecTto. OH
obOecnieunBaeT (opMHupoBaHHe Yy OOydaroOIUXCs MPEACTAaBICHUI O HAyyHOM KapTHHE MUpa,
pacupsieT 1 0000IIaeT 3HaHUS O >KUBOM Mpupoje, e€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3allil M SBOJIIOLUUH, CO3MaéT YCJIOBUS JUIA: MO3HAHUSA 3aKOHOB JKMBOW MPUPOIHI,
dopmupoBaHus PyHKIIMOHAIBHONW IPAMOTHOCTH, HABBIKOB 3/10pOBOT0 U 0€30MacHOro 00pasa K1u3HH,
HKOJIOTHYECKOTO MBIIIUIEHUS], IEHHOCTHOT'O OTHOIICHUS K JKUBOM MPUPOJIE U YETOBEKY.

Bornbiioe 3HaueHNEe OMOJIOTHSI UMEET TaK)Ke ISl PEIISHHsI BOCITUTATEIBHBIX U Pa3BUBAIOIINX 337134
cpemHero o0miero 0opa3oBaHus, CoHAIM3AIMN oOy4Jaromuxcs. M3ydenne Ononoruu odecreuynBaeT
ycnoBus sl (POPMHUPOBAHUS WHTEIUIEKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX M WH(POPMAIMOHHBIX
HaBBIKOB, JCTETUYECKOH KYJIBTYpBI, CIOCOOCTBYET WHTETPAMU OMOJOTHYECKHX 3HAHWUH C



MPEJICTAaBICHUSIMA U3 APYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU U Teorpaduu.
HasBanHble 1oJI0KeHHS O MpeAHa3HAYCHUN Y4eOHOTo IpeaMeTa « BHoIorusy COCTaBUIN OCHOBY IS
OTIpe/IeNieHUs] MOAX0J0B K OTOOPY U CTPYKTYPHUPOBAHHUIO €0 COJICPIKAHUS, MPEACTABICHHOTO B
nporpaMMe 1o OUOJIOTHH.

Otb6op conmepkanus ydeOHOTO mpenmera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUI KYJIBTypOocOOOpa3HOro MOAX0/Aa, B COOTBETCTBHU C KOTOPHIM OOydYaromiuecs JOJIXKHBI
OCBOUTH 3HAHUS U YMEHHUS, 3HAUMMBbIE ISl (HOPMUPOBAHUSIOOIIEH KYyJIbTYphI, ONpEAEISIONe
aJIecKBaTHOE TIOBEJCHHE UYEJIOBEKa B OKpYXalolled MNpPUPOAHON cpele, BOCTpEeOOBAaHHBIE B
MOBCEHEBHON JKM3HU M TPAKTHUYECKOH aesTenbHocTH. Ocob0e MECTO B ITOM CHUCTEME 3HAHHM
3aHUMAIOT JIEMEHTHI COJIEPIKAHUSI, KOTOPBIE CIYKAT OCHOBOH JIsl QOPMHUPOBAHWSI TTPEICTABICHHIA O
COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTHHE MHUpPA W I[ICHHOCTHBIX OPUEHTAIUSX JMYHOCTH,
CMOCOOCTBYIOIIMX TYMaHHU3aLMK OMOJIOTMYECKOT0 00pa30BaHuUsl.

CTpyKTypHpOBaHUE COACpX)aHUS Y4eOHOro Marepwajia B IporpaMMe 10 OHOJOTHH
OCYIIECTBIIEHO C Y4Y&TOM MPHOPUTETHOIO 3HAYECHUS 3HAHUKW 00 OTIMYUTENBHBIX OCOOEHHOCTAX
YKUBOU MPUPOJIBL, 0 €€ YPOBHEBOM OpPraHM3alliy U SBOIOIUHU. B COOTBETCTBUU C ATHM B CTPYKType
yaeOHoro npeameta «bHoIorus» BBIIEIEHBI CIEAYIOIINE coAepKaTelbHble JIMHUU: «bruonorus xak
Hayka. MeToabl HayyHOro mo3HaHus», «Kierka kak Ouosoruueckas cucremay, «OpraHusM Kak
Ounosnoruveckasi cuctema», «CrucremMa 1 MHOr0OOpa3ne OPraHUYECKOTO MUPa, « IBOJIOIUS KUBOK
MPHUPOJBD, « IKOCUCTEMBI H MIPUCYIITUE UM 3aKOHOMEPHOCTH.

Ilenp wu3ydeHus ydeOHOTO TmpenMera «buosorus» Ha 0a30BOM YPOBHE — OBIIAJCHHE
00yYJarOIUMUCS 3HAHUSAMH O CTPYKTYpPHO-(QYHKIIMOHATBHON OpPraHU3aIliy KUBBIX CHUCTEM Pa3HOTO
paHra u npuoOpeTeHrue yMEHUN UCTIONB30BaTh ATH 3HAHUS AJISl TPAMOTHBIX JIEHCTBUI B OTHOIICHUU
00BEKTOB )KMBOW IPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

Joctuxenue uenu uydenus yueoHoro npenmera «buonorus» Ha 6a30BoM ypoBHE 00ecrieunBaeTcs
pelIeHreM CIeIYIOMUX 3a1au:

OCBOEHHE OOYYarOIIMMHUCA CHCTEMbl 3HAHMA O OWOJIIOTMYECKUX TEOPHUSIX, YUCHMSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MIPABHIIAX, CIIYKAIUX OCHOBOW JIJIsi (DOPMHUPOBAHWS TIPEICTABICHUN
0 €CTeCTBCHHO-HAYYHOW KapTHHE MUpPA, O METOJIaX HAyYHOTO MO3HAHUS, CTPOCHHH, MHOTO00pa3un
U OCOOCHHOCTSIX HMBBIX CHCTEM pPa3HOTO YPOBHS OpPTaHW3aIlUH, BBIJAIOIIMXCS OTKPBITHIX U
COBPEMEHHBIX UCCIICJIOBAHMIX B OMOJIOTHH;

dopmupoBaHue y oOydarloluXcs TO3HABATENbHBIX, WHTEIJICKTYadbHBIX U  TBOPYECKUX
CIIOCOOHOCTEH B IIpoIecce aHAIM3a JaHHBIX O MYTAX Pa3BUTHUS B OMOJIOTUY HAYYHBIX B3TJISA0B, HIEH
Y TIOJIXOJIOB K U3yUEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3allNH;

CTaHOBIIEHUE y 00yUaromXxcs 001Iel KyaIbTyphl, PyHKIIMOHAIBHON TPaMOTHOCTH, pa3BUTHE YMEHUN
OOBSCHATH W OIICHUBATH SIBIICHUSI OKPYXKAIOMIETO MHPA KHUBOW MPUPOABI HA OCHOBAaHWUHW 3HAHUH U
OTIBITA, TTOJTYYCHHBIX ITPH H3YUSHUH OHUOJIOTHH;

dbopMupoBaHHEe y OO0YydYaIONUXCS YMEHUH WLTIOCTPHPOBATh 3HAYCHHE OWMOJIOTMUYSCKUX 3HAHUHN B
MPAKTUYECKON JIEATCIIBHOCTH YeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIHMIIMHCKMX TEXHOJOTHH W
arpoOMOTEXHOIIOTU;

BOCIIUTaHHE YOEXKAEHHOCTM B BO3MOXXHOCTH TIO3HAHUS YEJIOBEKOM JKUBOW  TPUPOJIBI,
HEOOXOIUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMO/IEHUs dTHUYECKUX HOPM IPH MPOBEACHUU
OMOJOTUYECKHUX UCCIICIOBAHMIA,

OCO3HAaHHE IICHHOCTH OMOJIOTUICCKUX 3HAHWU IS ITOBBIMICHUS YPOBHSI SKOJIOTHYECKON KYIBTYPHI,
JUTsE (QOPMHUPOBAHKS HAYYHOTO MHPOBO33PCHHUS;, TPUMEHEHNE TIPUOOPETEHHBIX 3HAHUN M YMCHHH B
MOBCEIHEBHON JKM3HHM JUIS OIICHKH TIOCTCJCTBHUA CBOCH JIEATSIBHOCTH 110 OTHOIICHUIO K



OKpY’KaroIIeH cpeae, COOCTBEHHOMY 3JI0POBBI0, 0OOCHOBAHHE M COOJIOJIEHHE Mep MPO(IIaKTUKH
3200JIeBaHU.

B cucteme cpeanero obmero oobpazoBanust «buonorusy», nzydaemas Ha 6a30BOM YpPOBHE, SIBIISCTCS
00s13aTeNbHBIM y4eOHBIM MPEIMETOM, BXOJSIIMM B COCTaB MpeaMeTHo obnactu «EcrecTBeHHO-
HayYHBIE IIPEAMETHI.

2. MECTO YYEBHOI'O IPEJMETA «BUOJIOI'US1» B YYHEBHOM IIJIAHE

OO11ee 4nciIo 4acoB, PEKOMEHIOBAaHHBIX JUISI U3y4eHHs Orosoruu — 68 wacos: B 10 kimacce — 34 vaca
(1 gac B Hepeno), B 11 kiacce — 34 yaca (1 yac B Heneno).

3. COAEP)KAHUE OBYYEHUA
10 KJIACC
Tema 1. buoJsiorusi Kak HayKa
buonorust kak Hayka. CBA3p OuOJIOTMHM C OOLIECTBEHHBIMU, TEXHHUYECKMMHM U JIPYTUMHU
€CTCCTBCHHBIMU HayKamH, QumIocoueid, ITHUKOH, ICTETUKOHM ¥ mpaBoM. Pombs Ouonoruu B
(opMHUPOBAHUN COBPEMEHHOM Hay4yHOH KapTUHbI Mupa. CucTemMa OMOJOTHYECKUX HayK.
MeTonbl TIO3HAHWS KUBOW TPUPOIBLI (HAOIIOJCHHWE, SKCIICPUMEHT, OIMCAaHUE, W3MEPCHHE,
KJIaCCU(UKAIIUS, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX).
Hemoncmpayuu:
Tlopmpemuor: Y. Jlapun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u @. Kpuk.
Tabauywvl u cxemvi: «MeETOBI TO3HAHUS KUBOH TIPUPOIBD).
Jlabopamopuvie u npakmuueckue padomol:
[Ipaktuueckas padora Ne 1. «cnonp30BaHuE pa3IUYHBIX METOJIOB MPU U3YUCHUH OMOJIOTHUYECKUX
00BEKTOBY.
Tema 2. ’KuBble ccTeMBbI U MX OPTraHU3aINUsA
Kupble cucremMpl (OMOCUCTEMBI) KaK HpeaMeT u3ydeHus Ouosioruu. OTaudMe KHUBBIX CHUCTEM OT
HEOPraHUYECKOW MPUPOIBL.
CaoiicTBa OMocHucTEM U HX pa3HOOOpa3ue. YPOBHH OpraHU3allid OHOCHUCTEM: MOJEKYJSPHBIM,
KJIETOYHBIH, TKaHEBBIH, OpraHU3MEHHBIN, MONYJISIUMOHHO-BUI0BOM, OKOCUCTEMHBIN
(OmoreoneHOTHYECKUIT), OHOC(HEPHBIH.
Hemoncmpayuu:
Tabnuywvl u cxemol: «OCHOBHBIE PU3HAKY KU3HW», « Y POBHU OpraHU3AlMU KUBOH MPUPOIBI».
Obopyoosanue: monens mosexyibl JJTHK.
Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH
XUMHYECKUN COCTAB KJIETKU. XMMHUECKHE 3JIEMEHTHI: MAaKpO3JIEMEHThI, MUKPO3JIEMEHThl. Boaa u
MUHEpalbHbIE BEIIECTBA.
OYHKIMH BOJBI U MUHEPATHHBIX BEIIECTB B KieTke. [loanepkanne ocMOTHYECKOTO OalaHca.
benku. CoctaB u crpoeHue OeaKOB. AMHUHOKHCIOTBI — MOHOMephl OenkoB. HesameHumble u
3aMEHHMMBIE AMHUHOKHCIOTH. AMHHOKHCIOTHBIN COCTaB. YPOBHHU CTPYKTYPBI OSIKOBOW MOJIEKYJIBI
(mepBUYHAs, BTOpUYHAs, TPETUYHAS U YETBEPTHUYHASI CTPYKTypa). XUMHUECKHUE CBOMCTBA OEITKOB.
buonornueckne QPyHKIMN OSIKOB.
®depmeHTH — Onosornueckue katanmu3aTopbl. CTpoeHne pepMeHTa: aKTUBHBIN IIEHTP, CyOCTpaTHAs
cnenuuanocts. Kodepmentsl. Burtamuusl. Otiawums ¢GepMEHTOB OT HEOPTaHMUYECKHUX
KaTajan3aTopoB. YTJIEBOABI: MOHOcaxapuibl (TIOKO3a, pud0o3a U Je30KCUpu003a), Jucaxapujabl



(caxapo3a, J1aKT03a) U MoJucaxapuIbl (Kpaxmall, TIIMKOTeH, IeJUTi0I03a). bruomornueckue GyHKIum
YTJIEBOJIOB.

Jlumuasl: Tpuraunepuasl, ¢ochomunuasl, crepounsl. ['mapoduabHO-THIAPOGOOHBIE CBOWCTBA.
buonornyeckue pynkuun munuaoB. CpaBHEHHE YIIIEBOJOB, OCJIKOB M JIMMUAOB KaK MCTOYHHUKOB
SHEPIHUHU.

Hyxkneunossie kucnotsl: JJHK u PHK. Hykieotnabsl — MOHOMEpBI HYKJIEMHOBBIX KUCTOT. CTpoeHue
u pyukaun JJHK. Ctpoenne u pynkiuu PHK. Buget PHK. AT®: ctpoenue u GyHKIHH.
[{utonorus — Hayka o kjerke. Kierounas Teopus — npumep B3aMMOAEHCTBUS uaed U (akToB B
HAy4YHOM ITIO3HaHUU. MeTObI U3yUeHUs KIECTKH.

Knerka kak nienoctHas xuBas cucrema. O0Imue npu3Haky KJIETOK: 3aMKHYTasi HapyKHast MeMOpaHa,
monekynbl JIHK kak reHeTnueckuii anmapar, cucreMa CHHTe3a Oenka.

THIBI KJIETOK: DYKapHOTHUYECKas U mpokapuoTudeckas. OCOOEHHOCTH CTPOSHHSI TPOKAPUOTHYECKON
kieTku. Knerounasa crenka Oakrtepuil. CTpoeHHE 3YKapUOTHUECKON KiIeTKH. OCHOBHbBIE OTIMYUS
PaCTUTENBHOM, )KUBOTHON ¥ TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHas CTEHKAa, IJIMKOKAJIUKC, HX (YHKIHH.
[InasmaTtuueckas wmemOpaHa, e€ cBoiictBa u ¢yHkiuu. llutormasma u  e€ OpraHouIbI.
OnnomemOpanHnble opranounsl kinerku: OIIC, anmapat I'onbmpku, nuzocomsl. [lomyaBTroHOMHBIE
OpraHoubl KJIETKU: MUTOXOHAPUH, IutacTuibl. [Ipoucxoxaenne MUTOXOHAPUN U utactul. Buasl
wiactua. HememOpaHHbIE OpraHOHMIBI KIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTpP, IEHTPHOIIH,
PECHUYKH, KIyTUKU. DYHKIIMU OpraHOU0B KJIETKU. BrirtoueHusl.

SAnpo — perynsaTopHslii neHTp kinetku. CTpoeHue sapa: saepHas 000104Ka, KapruoIruia3ma, XpoOMaTuH,
AIPBILIKO. XPOMOCOMBI.

TpaHcIIOpPT BEIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemui: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneiinen, P. Bupxos, [x. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panxinn, K.M. bap.

Juacpammul: «PacnpeneneHne XMMHUYECKMX JJIEMEHTOB B HEXHMBOM Ipupoze», «Pacnpenenenue
XUMHYECKHX 3JIEMEHTOB B JKUBOM MPUPOJIEN.

Tabauywr u cxemwvr: «llepmogudeckas TabnMIa XUMMHUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJEKYJIbI
BO/bIY, «brocunTes 6enka», «Ctpoenue Moiekysl 0enka», «Ctpoenue pepmenTay, «HykienHoBsie
kucnotel. JIHK», «Ctpoenne monekynsl AT®», «CTtpoeHue 3yKapuoTHYECKOHN KIeTKW», « CTpoeHne
KUBOTHOU KJIETKN», « CTPOEHHE PACTUTENBHON KIETKW», « CTpOEHHE POKAPUOTUYECKON KIIETKWY,
«Ctpoenue siipa KIETKW», « YTIIEBOAB, «JInunmuas.

Obopyooeanue: CBETOBOM MUKPOCKOIN, 000py/I0BaHUE /sl TPOBEJCHUs HAOII0AeHUH, H3MEPEHNUH,
HKCIEPUMEHTOB, MMKpPOIPENapaTbl pPaCTUTENbHbIX, >KUBOTHBIX M OaKTEpUAJbHBIX KIETOK.
Jlabopamopnvle u npakmuyeckue padomol:

JlaboparopHas pabora Ne 1. «M3yyeHue kaTaqIuTUUECKOW aKTHBHOCTH (PEPMEHTOB (Ha MpUMeEpe
aMUJIa3bl WM KaTaaasbl)y.

JlaGopatopHast pabora Ne 2. «3yueHue CTpPOCHHUS KIETOK PacTE€HH, KUBOTHBIX U OAKTEpHl 1mox
MHUKPOCKOIIOM Ha T'OTOBBIX MUKpOIIpENapaTax U X OIMHCAHUEY.

Tema 4. 7KusHeaesiTeIbHOCTh KJICTKH

OOMeH BemiecTB, WJIM METa0O0IM3M. ACCUMIIALUS (MJIaCTUYECKUd OOMEH) M JAUCCUMMIIALUS
(oHepreTuyeckuii OOMEH) — JIBeé CTOpPOHBI €IMHOrO Iporecca Meradbonu3zMa. Poib 3akoHOB
COXPaHEHHUS BELIECTB U SHEPTrUU B IOHUMaHUU MeTabosIu3Ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U rerepoTpodHbIii. Poiab ¢pepMeHTOB B 0OMEHE BEIeCTB U
MIPEBPAILEHUH SHEPTUU B KJIETKE.



®dotocunre3. CBeToBas u TeMHOBas (a3bl oTocuHTe3a. Peakiuu gorocunTeza. DPPeKTUBHOCTD
¢dorocunTe3a. 3HaueHue (OTOCHHTE3a JUIS KM3HM Ha 3emie. BiusHue ycnoBwii cpenbl Ha
¢doTocuHTE3 M CIIOCOOBI MOBBIIEHHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTEe3. XeMOCUHTE3NpyoIue 0akTepruu. 3HaYeHNE XeMOCHHTE3a JUIsl )KU3HU Ha 3eMiie.
DHepreTuyecKkuii 0OMeH B KJIeTKe. PacienieHre BemecTs, BbICICHNE U aKKyMYJIUPOBaHNUE YHEPTUU
B KJETKe. JTambl 3Heprerudyeckoro obmena. ['mmxonus. bpoxenue u ero Buabl. Kucimopomnoe
OKHUCJICHHEe, WM KJIeToyHoe nbixanue. OkwucnutenbHoe (ochopunnpoBanue. DdHPekTUBHOCTH
SHEPreTU4ecKoro oOMeHa.

Peakiun marpuuyHoro cunte3a. ['enernueckas mHpopmarnus u JJHK. Peanuzanmsi reHeTrdeckoit
uHpopManuu B KieTke. ['eHeTH4ecKnidi KOl M ero cBOMCTBA. TpaHCKPUIIIUS — MAaTPUYHBIA CHHTE3
PHK. Tpancnsiiust — OGuocuHTe3 Oenka. Drtambl TpaHchsainuu. KoaupoBaHwe aMHHOKHUCIOT. Poib
pubocom B GMOcHHTE3E OerKa.

Hexnerounsie ¢opmbr xu3au — Bupychl. Hcrtopus otkpbiTus BupycoB (.M. VBanoBckwuii).
Oco0OeHHOCTH CTPOEHHUS U >KU3HEHHOTO IMKJIa BHUpycoB. bakrepuodaru. bonesnu pactenmuii,
JKUBOTHBIX W YEJOBEKa, BbI3bIBacMble BUpycamu. Bupyc mMmmyHoneduinurta yenoBeka (BUY) —
Bo30ynutens CIIM[a. OOpaTHas TpaHCKpWILIMS, peBepTaza U wuHTerpasza. llpodunaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

Hemoncmpayuu:

Topmpemuwr: H.K. Konbios, [I.W. UBanosckuii, K.A. Tumupsizes.

Tabauyvr u cxemvi: «Tunbsl nutanus», «Metabonmu3zm», «MUTOXOHIPHSY, «IHEPreTHUECKUI
obMmen», «Xmoporutacty, «®DotocuuTe3», «Crtpoenue JIHK», «CtpoeHne u (QyHKIHMOHUPOBAHUE
reHa», «Cunre3 Oenka», «l'enetmueckuii kom», «Bupyce», «bakrepuodarm», «CtpoenHue u
»ku3HeHHbI nuki Bupyca CIINa, 6aktepuodara», «Pemnukanus JJTHK».

Obopyoosanue: monenu-anmumkanuu «Yasoenne JJHK u Tpanckpunmms», «buocunres Oenkay,
«Ctpoenune knetkm», moaenb crpykrypsl JHK. Tema 5. PazmHoxkeHMe W MHAMBHAYAJIbHOE
pa3sBHTHE OPraHU3MOB

Kietounslii UK, WU )KU3HEHHBIN UK KIeTku. aTepdasza u mutos. [Iporeccsl, nmpoTekaromue B
uHtepdasze. Permkamus — peakuus wmarpuuHoro cuHre3a JHK. Crpoenne xpomocowm.
XpoMOCOMHBIIT Habop — KapuoTumn. JIUMJIOWIHBIA W TalJIOWIHBIH XPOMOCOMHBIE HaOOpHI.
Xpomatusl. LluTonornueckrie OCHOBBI pa3MHOXKEHUS U HHIUBUIAYaIbHOTO Pa3BUTHUSL OPIaHU3MOB.
Jenenne knetkn — muto3. Ctaguu murtosa. [Iponeccsl, mporcxoadiue Ha pa3HbIX CTaAUSIX MUTO3a.
buonornyeckuit cMbICI MUATO3a.

[Tporpammupyemasi rubesb KIETKH — aromnTo3.

@DopMbI pa3MHOXKEHUS OPraHU3MOB: Oecrosoe U mosoBoe. Bupl 6ecrnosoro pa3MHOKEHUS: AeJICHUE
HaJBOE, OYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETETATUBHOE Pa3MHOKEHHE.
HckyccTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JUISl CEJIEKIIHH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIONOrO.

Meiio3. Craguu menosa. [Ipoueccsl, mpoucxoasiye Ha cTagusax Meiosa. [loBenenne xpomocom B
Mmeioze. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaUEHUE MeH03a.

["ameTorenes — nporecc 00pa3oBaHus MOJOBBIX KIETOK Y )KUBOTHBIX. [10JI0BBIE XKene3bl: CEeMEHHUKU
u auyHukd. OOpa3oBaHUE W pa3BUTHE MOJOBBIX KJIETOK — ramer (CHepMaTo30uj, sleKIeTKa) —
cnepmaroreHe3 © ooreHes. (OcCOOEHHOCTHM CTpPOCHMsS SHIEKIETOK U  CIIEPMAaTO30UIOB.
OmnonorBopenue. [lapreHorenes.

WnauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (IMOpUOreHe3). OTarbl
HMOpPUOHANILHOTO Pa3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX: JIPOOJICHHE, TacTPYJISAIHs, OpraHOreHes.
[TocTamOproHabHOE pa3BUTHE. THUIBI MOCTAIMOPHOHANIBHOIO PAa3BUTHUS: MPsIMOE, HEMpPSIMOe



(MuumHOYHOE). BrnmsHMe cpenbl Ha pa3BUTHE OPTaHU3MOB, (AKTOPBI, CIOCOOHBIE BBI3BIBATH
BpOXKIAEHHBIE YPOJICTBA.

Pocr u pa3Butue pactenuid. OHTOTeHE3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIUM PA3BUTHSL.
Hemoncmpayuu:

Tabauywl u cxemol: «OOpPMbI pa3MHOXKEHUS OPraHU3MOBY, «/|BOIHOE OIIIOJOTBOPEHUE Y IIBETKOBBIX
pacTeHui», «BeretaTuBHOE pa3MHOXKEHHE pacTeHUi», «JlenmeHue kieTku Oakrepuit», «CTpoeHue
MOJIOBBIX KIIETOK», «CTpoeHue XpoMocombl», «Knetounslii ukin», «Permkanus JHK», «Mutos»,
«Meiosz», «lIpsmoe m Hempsmoe pa3BuTue», «l'amMeToreHe3 y MIIEKONUTAIOLIUX W YEJIOBEKa»,
«OCHOBHBIE CTAJINA OHTOTE€HE3a.

Obopyoosanue:  MHUKPOCKON,  MHUKpomnpemnapatbl  «CrepmMaTo30uabl  MJIEKOMUTAIOIIETOY,
«SlinexneTka miiekonuraromeroy, «Kapuokunes B KJIETKax KOpEIIKA JIyKa», MarHUTHas MOJEIb-
amumakanys «/lenenue kinetkn», moaens JJHK, moxens Metadasznoit xpomocomsl. Jladopamophoie
U npaKkmuyeckue padomol:

JlaboparopHas padora Ne 3. «HaGnrogeHnne MuTO3a B KJIETKaX KOHYMKA KOPEIKA JIyKa Ha TOTOBBIX
MUKpOIIpenaparax.

JlaboparopHas pabota Ne 4. «3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITpErapaTaxy.
Tema 6. HacjiencTBeHHOCTH M H3MEHYHMBOCTH OPraHM3MOB

[Ipeamer u 3amaum renetuxu. VMcropusi pa3BuTus reHEeTUKU. Poib HUTONOrUM ¥ SMOPHOJIOTUH B
CTAHOBJICHUU T€HETHKHU. BKi1al pOCCUICKUX U 3apyO0eKHBIX YUEHBIX B PA3BUTHE T€HETUKH. METO b
TEHETUKH (THOPUIONOTHYECKUN, IUTOTCHETUUECKHH, MOJEKYJIIpHO-rTeHeTuYecKuii). OCHOBHBIE
TeHEeTUYECKUE MOHATHA. [ eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKpEIIMBAaHUH.
3aKOHOMEPHOCTH HAaclieZIOBaHUs TMPU3HAKOB, ycTaHoBIeHHble . Mennenem. MonoruOpuanoe
CKpellMBaHue. 3aKOH eAUHOOOpa3usi TMOpPUAOB MepBoro mokoieHus. IlpaBuno moMuHUpOBaHUS.
3aKOH paclleIyIeHUs IPU3HAKOB. ['nnore3a ynctorsl ramer. [loaHOE U HEMOIHOE TOMUHUPOBAHUE.
JurubpunHoe ckpenuBaHue. 3aKOH HE3aBUCHMOTO HacJelOBaHUs MpU3HAKOB. [[uToreHeTnueckue
OCHOBBI  TUTHOPUAHOTO CKpelluMBaHUsA. AHamu3upylomiee ckpemmuBanue. lcmons3oBaHue
AQHAJTM3UPYIONIETO CKPEUTUBAHMS JIJIsl OTIPEIeTICHUSI TEHOTUIIA OCOOH.

CueruieHHOE HacneoBaHue npu3HakoB. Padota T. Moprana 1o crenjieHHOMY HaclleJJOBAaHUIO TE€HOB.
Hapymienue cuierienust reHOB B pe3yibTaTe KPOCCUHTOBEpa.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYECKHEe KapThI.

I'enetnka mnona. XpOMOCOMHOE oOmNpeneieHue mojia. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHsbI€ U reTeporaMeTHble Opranu3Mel. HacienoBanue npu3HaKoB, CHETUIEHHBIX C MOJIOM.
N3meHunBOoCTh. BHIbI M3MEHUYMBOCTH: HEHACJIEACTBEHHAss M HacleJCcTBeHHas. Ponb cpenbl B
HEHACIIEJICTBEHHOW  M3MEHUYMBOCTH.  XapaKTepUCTHUKAa  MOAU(PUKAIMOHHOW  HW3MEHUYUBOCTH.
Bapuanvonsslii psn v BapuanuonHas Kpubas. Hopma peakuuu npusHaka. KoiamdecTBeHHbIE H
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYHNBOCTH.
HacnencrBenHnas, wim reHOTHIHYECKasi, K3MEHUYNBOCTh. KoMOMHAaTHBHAS U3MEHYUBOCTh. Meio3 u
MOJIOBOM TMPOIECC — OCHOBa KOMOWHATMBHOW WM3MEHUMBOCTH. MyTallmoHHasT W3MEHYHBOCTD.
Knaccudukanus Mytanuid: Te€HHBIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa W NPUYUHBI MYTAIlUM.
MyrtareHHbie (GakTopbl. 3aKOH TOMOJOTHYECKHX PSAIOB B HACIEACTBEHHOW u3MeHumBocTu H.U.
Baswuiiosa.

BuesinepHas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOAbl TE€HETUKHM  YEJIOBEKa:
T€HEATOTHYECKUN,  ONM3HENOBBIN,  IUTOTCHETUYECKHH, OWOXMMHYECKUH,  MOJICKYJSAPHO-
reHetudeckuii. COBpPEeMEHHOE OIpeaeieHNe TEeHOTUIA: TOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHUNHUpPOBaHWEe, B ToM uyucie ¢ nomomipto [II[P-anamm3a. HacnencrtBennsie 3a0osieBaHUS



yeJloBeKa: TeHHble 00Jie3HU, 0O0JIE3HH C HACJeICTBEHHOMNPEeapacnooKeHHOCThIO, XPOMOCOMHbBIE
0one3nu. Comaruueckue U TeHepartuBHble MyTanuu. CTBOJNIOBBIE KJIETKH. [IpHHIMIBI 310pOBOTO
oOpa3a >W3HU, TUATHOCTUKH, TMPOQWIAKTHKUA W JICUCHUs TeHETHYECKUX Ooje3Heil. Menuko-
FEHETUYECKOE KOHCYJbTUPOBAHUE. 3HAUYEHHE MEIULMHCKOM TE€HETUKH B MPEJOTBPAILICHUH WU
JICYEHUU TEeHETUYCCKUX 3a00JIeBaHUI YETIOBEKA.

Hemoncmpayuu:

Topmpemuwi: I'. Menpnens, T. Mopran, I'. ne ®pus, C.C. Yersepuxon, H.B. TumodeeB-Pecorckuii,
H.W. BaBuios.

Tabauysr u cxemvl: « MOHOrHOPHIHOE CKPEUIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBa», «3aKOH
pacIierUieHusT U €ro IUTOICHETHYECKas OCHOBa», «3aKOH YHCTOTBHI TaMeT», «JlurudpumaHoe
ckpemmBanue», «lluromormueckue  OCHOBBI ~ AWTHOPUIHOTO  CKpelmuBaHus», «Meio3y,
«B3anMoIeiiCTBUE aJJIENbHBIX T€HOBY, «I €HETUUECKUE KAPThl PACTEHU, KUBOTHBIX U YEJIOBEKA,
«l'eneruka moiyia», «3aKOHOMEPHOCTH HACIEAOBAHUS, CIEIUICHHOrO C mojomy», «KapuoTumsl
YeloBeKa U JKMBOTHBIX», «Bumel wu3mMeHunBOCTH», «MOAM(PUKAIIMOHHAS HW3MEHUYUBOCTHY,
«HacnenoBanue pesyc-hakropa», «['eneruka rpynn KpoBuy», « MyTallmoOHHAsE H3MEHUUBOCTbHY.
Obopyoosanue: MoJenu-anmiukanuu  «MoHorubpuaHoe — ckpemuBaHue»,  «Hemomnoe
JOMHUHHUpOBaHHE», «JurubpuaHoe ckpemmuBanuey», «llepekpéct XpomMocom», MHKPOCKON H
MUKponpenapat «Jlpozodpumiay (HopMa, MyTanuu (OpMBI KPbUIBEB W OKpPAcKH Tela), repOapuit
«I"0pOoX OCEBHOW».

Jlabopamopuvle u npakmuyeckue padomol:

Jlaboparoprass pabora No 5. «l3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO W JAWTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPEIapaTaxy.

Jlaboparopnas pabGora Ne 6. «M3yueHue MOAM(PUKALMOHHOW HM3MEHUYUBOCTH, IOCTPOCHHE
BApUALIMOHHOTO Psi/1a U BAPUALIUOHHON KPUBOI.

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuil y 1po30(uibl Ha TOTOBBIX MUKPOTIpEnapaTaxy.
[TpakTiueckas pabota Ne 2. «CocTaBineHue U aHaIH3 POAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUH

CenekIus Kak HayKa U MpoIiecc. 3apokKIeHHEe CeIeKIUU U foMecTtukanusa. Yuenue H.M. BaBuiosa
0 LEHTpax MPOUCXOXKJACHUS U MHOTO00pa3usi KyJbTYPHBIX pacTeHHi. LIeHTphl MpouCXOoXKIeHUS
JIOMAITHUX XUBOTHBIX. COPT, MOpO/Ia, IITAMM.

CoBpeMeHHbIE METOIBI CeNeKIIMU. MacCOBBIN U MHANBUAYATbHBIN OTOOPHI B CEJIEKIINHN PACTEHUIN U
KUBOTHBIX. OIIeHKa dKcTephepa. bin3KopoACTBEHHOE CKpelMBaHUe — HHOpUIUHT. YucTast TUHMS.
CkpeuBanue 4YnCTHIX JMHUK. ['eTeposuc, wiu rubpuaHas cuna. HepoicTBeHHOE CKpelIBaHUE —
aytOpunuur. Otnanéunas rudpunusanus u e€ ycrnexu. VICKyCCTBEeHHBI MyTareHe3 M MoJyueHue
MOJIMTUIOUOB. JIOCTHKEHUS CEJIEKIIMU PACTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomoruss Kak OTpacib MPOU3BOJACTBA. [€HHas WHXKEHEpHsl. OTambl  CO3/IaHUS
pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas wunxkeHepus. Kietounsle
KyJIbTypbl. MUKPOKJIOHATHFHOE pPa3MHOXEHUE pacTeHuid. KIoHMpoBaHHWE BBICOKOMPOIYKTHBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPTaHU3MOB. DKOJIOTHUECKUE U dTUYeCKUe pooieMbl. MO — reHeTuuecKku
MO (DUIIUPOBAHHBIE OPTAHU3MEI.

Hemoncmpayuu:

Ilopmpemur: H.W. BaBunos, N1.B. Muuypumn, I'.Jl. Kapneuenko, M.®. lBaHoB.

Tabauyvl u cxemovl: xapta «lIeHTpBI POUCXOXKICHUSI U MHOTOOOpa3usi KyJbTYPHBIX PACTCHHI,
«ITopoap! mOMaNIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHU», «OTHnanéHHas ruopuan3aus,
«PaboTtr! akagemuka M.®. UBanosay, «llomumionausy, « O0ObeKTE OMOTEXHOJOTUNY, « KieTouHbIe
KyJBTYpBI U KJIOHHpOBaHUE», « KOHCTpynpoBaHHe 1 MEpEHOC TEHOB, XPOMOCOM).



Obopyodosanue: My KU IJI0JOB U KOPHEIUIOAOB AMKUX (OPM UM KYJIbTYPHBIX COPTOB PAaCTEHUH,
repOapuii «CenbCKOXO03IHCTBEHHBIC PACTEHUSD).

Jlabopamopuvle u npakmuyeckue padomol:

Okckypcusi «OCHOBHBIE METOIBI W JOCTHXKCHHS CEJICKIMHM PpACTEHUHW U JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTAaHLUIO, IUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIN Y4YacTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBosrOHOHHAA OMOJIOTUSA

[IpeanocbuUIKM BO3HUKHOBEHHS 3BOJIIOIMOHHOW TEOPHH. ODBOJIIOLMOHHAS TEOpUs M €€ MECTO B
O6uonoruu. BiusiHue SBOTIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.
CuzerenbcTBa 3Bomtonuu. [laneoHTosornyeckue: MOCIEAOBATENbHOCTh NOSIBICHHUS BHJIOB B
NaJICOHTOJIOTUYECKOM JIETONNCH, TiepexoiHbIie (popMbl. broreorpaduueckue: cX0ACTBO U pa3Iudne
¢bayH u prop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA U pPa3iMyusi HMOPHOHOB pa3HBIX BUIOB TMO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTMYHbIE, pYyAUMEHTapHbIE OpPraHbl,
aTaBU3MbI. MOJIEKYISPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHMU3MOB HACIIECTBEHHOCTH M OCHOBHBIX
MeTabOIMUYECKUX MyTel y BCEX OpraHU3MOB.

OpomtonmonHas Teopus Y. Jlapsuna. [Ipennocsiiky BOSHUKHOBEHUS JapBUHU3MA. [IBUKYIIME CUITbI
IBOJIONMH BHIOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHHE TP OTPAaHUYEHHOCTH PECYpCOB,
HeonpeaenéHHast U3MEHYNBOCTh, 00pb0a 3a CyIIeCTBOBAaHHUE, ECTECTBEHHBII 0TOOD).
Cunrernueckas teopust 3Bosonuu (CTO) u e€ ocCHOBHBIE IIOJIOKEHUS.

MukposBontonus. [lonynsauus kak eIMHULAa BU1a U SBOJIFOLUU.

JBuxynme cunbl  ((akTopbl) SBOJIONUM BUAOB B Mpupoie. MyTalMOHHBIA Tpolecc Hu
KOMOHMHATHUBHAS U3MEHUUBOCTb. [1OMysSIIMOHHbIE BOIHBI U Ipeiid reHoB. M3omsius 1 MUrpamms.
EcrectBenHblif 0TOOp — Hampamisoounmii ¢akrop spomoruu. PopMbel ecTeCTBEHHOro 0TOOpA.
[TprcnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Boironuu. Ilpumepsl mnpucnocoOneHuit y
OpraHu3MoB. ApoMOp(O3bl U UAN0AAANITALIUH.

Buna u BunooOpazoBanue. Kpurepun Buma. OcHOBHBIE POPMBI BU000pa30BaHUs: Teorpapuieckoe,
9KOJIOTMYECKOE.

MakposBomtonusi.  Dopmbl  3BoMOLMU:  (puieTHuYecKas, JUBEpPreHTHas, KOHBEpPIeHTHas,
napaniensHas. HeoGpatumocTs 3BomONNN.

[TpoucxoxzneHne OT HECHEUMAIU3UPOBAHHBIX IpeakoB. IIporpeccupyromas crnennamu3anus.
AgnanTuBHas paguanys.

Hemoncmpayuu:

TIlopmpemeui: K. Jlunneit, XK.b. Jlamapk, Y. dapsun, B.O. Kosanesckuii, K.M. bap, O. I'ekkens, .
Mromnep, A.H. Cesepiios.

Tabnuyvr u cxemvl: «Pa3BuTHE OpraHMYECcKOro Mupa Ha 3emiiey», «3apOoJbIIN MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «Dopmbl 00pbOBI 3a CylecTBOBaHHE», «EcTeCTBEHHBIH OTOOPY,
«MHoroobpa3ue CcopToB pacTeHHit», «MHoroobpasue mOpoJ KHUBOTHBIX», «[lomynsumy,
«MyTanmoHHas M3MEHYHBOCTBHY, «ApomMopdosby, «Hanoanantauum», «OOmas IereHepanus»,
«/IBmKymue cuibl Boonun», «Kapra-cxema mapupyra nyremectsus Y. Jlapsunay, «boprba 3a
cyuiectBoBaHMue», «lIpucmnocobiieHHOCTh OpraHu3MoBy», «leorpaduueckoe BHI000Opa30OBaHUEY,
«IKoJNOruuecKoe Bu1000pa3oBaHUE.

Obopyodosanue: KOMIEKIHS HACEKOMBIX C Pa3IUYHBIMU THIIAMU OKPACKH, HA0Op MJIOJOB U CEMSH,
koekuus  «[Ipumepbl 3alIUTHBIX MPUCHOCOONEHUN Yy JKMBOTHBIX», MoAelb «OCHOBHbBIE
HaIpPaBJIEHUS IBOJIOLUN», 00bEMHAs MoJieb « CTpOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX).



buoreorpaduyeckas kapra mMupa, KoyuieKus «DopMbl COXPAHHOCTH HCKOMAE€MbIX >KUBOTHBIX U
pacteHui», monenb ammnukanus «llepexpéct xpomocom», BiaxHble mnpenaparel «PasBurue
HacekoMoroy», «Pa3zButme narymku», mMukponpenapar «po3opuna» (Hopma, MyTtanuu (OpMbl
KPBUIBEB U OKPACKU TENA).

Jlabopamopuvle u npakmuyeckue padomol:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».
Jlaboparopuas pabota Ne 2. «Onucanue NpucrnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE )KU3HU HA 3eMJie

JloHay4uHbIe IpEJICTaBIEHMS O 3apOXKACHUM >KM3HU. HayuHble runore3sl BOSHUKHOBEHMSI KU3HU Ha
3emiie: aOMOTeHE3 M MAHCIEPMHA. XUMHUYECKas 3BONIONHS. AOHOTEHHBI CHHTE3 OPraHUYECKHX
BELIECTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAJIbHOE MOATBEPKICHUE XMMHMUYECKOH HBOJIIOLMH.
Hauanbuble sTanbl Ononoruueckoii sBostonun. I unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHME MNpOTOKIEeTKU. llepBbie kieTkn u ux s3Bomouus. dopmupoBaHue
OCHOBHBIX I'PYIII KUBBIX OpraHu3MoB. Pa3BuTue xu3HU Ha 3emiie 1o 3paM u nepuoaam. Karapxei.
Apxeiickas u mporepo3oiickas 3pbl. [laneo3olickas 3pa u €€ mepuoibl: KEMOPHICKUN, OpJIOBUKCKHUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYTOJIbHBIH, IEPMCKHI.

Me3so30iicKas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEIIOBOM.

KaiiHo3olickas 3pa 1 €€ nmepHuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIM.
XapakTepucTuKka KiIuMaTa W TEO0JIOTMYeCKUX MporeccoB. (OCHOBHbIE 3Talbl  3BOJIOLUU
PacTUTENBHOTO U )KUBOTHOTO MUpa. ApoMOp(]O3bl y pacTeHU# 1 KUBOTHBIX. [losBreHHe, paciBeT u
BBIMUpaHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHryecKoro Mupa Kak OTpakeHue 3BOMOLUUUA. OCHOBHBIE CUCTEMAaTUUYECKUE TPYIIIbI
OpraHU3MOB.

OBOJIIOIMS YeNlOBEeKa. AHTPOMNOJIOTHUS Kak Hayka. Pa3BuUTHE MpeACTaBIEHHI O MPOUCXOXKICHHUU
yenoBeka. MeToapl u3ydeHus aHTpornoreHe3a. CXOACTBa M pa3jMuus YEJIOBEKA M HKUBOTHBIX.
CucreMaTn4eckoe MOJI0KEHUE YeI0BeKa.

JBuxyume cuibl (paxTopsl) aHTpororeHesa. HacnencTBeHHass M3MEHYMBOCTh U €CTECTBEHHBIN
ot0op. Ob1IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIAUIl TPY/la, MBIIIJIEHUE, PEYb.

OcHOBHBIE CTaJAMM M BETBU SBOJIIOIMM YEJIOBEKAa: aBCTpaJONMUTEKH, YenoBek ymenbiid, YenoBek
NPAMOXOIALIMN, YUell0BEK HeaHIepTaIbCKU, UenoBek pasyMHbIil. Haxoku nCKOmaeMbIX OCTATKOB,
BpeMs CyIIeCTBOBaHHUs, 00JAaCTh PaCIpOCTPaHEHus, 00BEM TOJIOBHOTO MO3ra, 00pa3 KHU3HH, OPYAMSL.
YenoBeueckue pacel. OCHOBHBIE OosbLIME pachl: €BpolleouJHas (eBpas3uiickas), Herpo-
aBcTpanmoujHas  (dKBaTopuanbHas),  MOHTOJIOMAHAas  (a3MaTCKo-aMepukaHckas).  UepTsl
IPUCTIOCOOTIEHHOCTH MPEJCTaBUTENEH YEeIOBEUYECKUX pac K YCIOBUSIM cyllecTBoBaHus. EnnHcTBO
yenoBevyeckux pac. Kputuka pacusma.

Hemoncmpayuu:

TIlopmpemui: ®©. Pen, JI. [lactep, A.. Omapun, C. Musnep, I'. IOpu, Y. JapsuH.

Tabnuyvr u cxemvi: «BozHnkHoBeHne ComHEUHOW CUCTEMBl», «Pa3BUTHE OPraHUYECKOro MHUPay,
«PactutenpHas kieTka», «KuBoTHas knetka», «llpokapmornueckas kineTka», «CoBpeMeHHas
CHUCTEMA OpPraHMYECKOro MHpay», «CpaBHEHHE aHATOMUYECKMX YEPT CTPOEHUS YEIOBEKa U
4eJI0BEKOOOPa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa NaJCOHTOJOTHYECKUX HAXOAOK IPEIKOB
COBPEMEHHOTO 4YeJoBeKay, «JlpeBHelmue moan», «peBHue monm», «llepBble coBpeMEHHbIE
moan», «YermoBeyeckne pacen».

Obopyoosanue: mynsxku «lIpoucxoxaeHue denoBeka» (OHOCTHI aBCTPATOMUTEKA, MUTEKAHTPOIIA,
HeaHjepTaliblla, KPOMaHbOHIIA), CJIENKH MM H300pakeHUs KaMEHHBIX OpYAHil MepBOOBITHOIO



YyenoBeKa (KaMHHU-YOMIEPhI, pyOrIIa, CKpediia), TeOXpOHOIOTHYEeCKas Ta0IHIa, KOJUIeKIusI « DopMbl
COXPAHHOCTH MCKOIAeMbIX KHBOTHBIX U PACTEHUIN.

Jlabopamopuvle u npakmuyeckue padomol:

[TpakTideckass pabora No 1. «VI3yueHue WCKOMAEMBIX OCTATKOB PACTCHHA U KUBOTHBIX B
KOJUICKIUAX». DKCKYpCUs «IBOJIOLMS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBII
WJIM KPaeBeTICCKUN My3ei).

Tema 3. Opranusmbl 4 OKpPY KaloIias cpeaa

Okojorusi Kak Hayka. 3aJayd ¥ pas3fesibl AKOJOTUU. METOIbl 3KOJIOTUYECKUX HCCIeAOBaHHIM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKA.

Cpenpbl 0OuTaHUs OPraHU3MOB: BOAHAsI, HA3EMHO-BO3/AyIIHAsl, IOYBEHHAs, BHyTPUOPraHU3MEHHas!.
Oxkonorudeckue Gpakropsl. Kiraccudukarst 3ko1orudeckux GakTopoB: aOMOTHIECKHE, ONOTUYECKUE
U aHTPONOTeHHBbIE. J[efiCTBHE HKOIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AOuotnueckue (GakTOphl: CBET, TEMIEparypa, BIaKHOCTb. dortomepuomusm. Ilpucrnocobnenus
OpPraHU3MOB K JICUCTBUIO abnMoTHYecKuX (pakTopoB. buonoruueckue puTmel.

buotnueckue ¢daktopsl. Buapl OMOTHYECKHMX B3aUMOJCHCTBUI: KOHKYPEHIIHS, XHUIIHUYECTBO,
cum6uo3 u ero ¢opmel. [lapasutusm, koomnepaius, MyTyalu3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxXJICOHMUECTBO). AMEHCAIU3M, HEUTpalu3M. 3HaueHHuE OMOTHYECKHX B3aUMOJCHCTBHUM s
CYILLECTBOBaHMs OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaAKTEPUCTUKU NOMyssiiui. OCHOBHbBIE MOKa3aTeNd MOIMYJISLHUUA: YUCIEHHOCTb,
IUIOTHOCTb, POKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaus. J[luHaMIKa YUCIEHHOCTH NOIMYJISILIUUA U
€€ peryssmnus.

Hemoncmpayuu:

Topmpemui: A. I'ymbonbar, K.®. Pynse, D. ['exkers.

Tabnuyer u cxemwi: xapta «[Ipupoansie 30HbI 3emin», «Cpenbl OOUTaHUS OPraHU3MOBY,
«Dotonepuoauzmy, «Ilonmynsaiuny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJISIUYA HH(y30pHun-
Tyenbkny, «lIuieBsie nenm.

Jlabopamopnvle u npakmuyeckue padomoi:

JlaGopatopnast pabora Ne 3. «Mopdonorudeckue OCOOEHHOCTH PACTEHMM W3 Pa3HBIX MECT
oOUTaHUN.

JlabGopaTtopHnast pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.
[Tpaktuyeckas padora Ne 2. «IlocuéTr MIOTHOCTH MOMYJISALMHA Pa3HBIX BUAOB PACTCHUN.

Tema 4. CooOmecTBa U IKOJOTHYECKHE CHCTEMbI

CooOmiectBo opraHu3MoB — OuorneHo3. CTpyKTypbl OHOLIEHO3a: BUIOBas, MPOCTPAHCTBEHHAS,
Tpouueckas (nuimesas). Buasl-goMuHaHThl. CBSI3U B OUOIIEHO3E.

Okonoruyeckue cucreMbl (9kocuctemsl). Ilonarne 00 »skocuctemMe U OMOreoleHO3E.
OYHKIMOHATHHBIE KOMIIOHEHTBI YKOCHCTEMBI: TIPOIYIICHTHI, KOHCYMEHTHI, peAylieHThl. KpyroBopor
BEIIECTB U IOTOK SHEPTuH B sKocucTeMe. Tpoduueckue (MUIeBbie) ypOBHU 3KocucTeMBI. [IuiieBbie
nenu u cerd. OCHOBHbBIE IOKa3aTeNud HKOCHCTEMBI: Ouomacca, HPOAYKIHS. ODKOJIOTUYECKHE
MUPAMUJIBI:  TPOAYKIMH, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA JKOCHCTEM: YCTOWYMBOCTb,
camoperyJsinus, pazsutue. CyKieccus.

[IpuponHble  3KOCHCTEMBL. ODKOCHCTEMBI 03€p UM  pEeK. OKOCHUCTEMAa XBOMHOIO WM
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATrpodKocucTeMbl.  YpOoskocucTeMbl. buonornyeckoe
XO03SIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak ¢aktop ycroiumBocTH dKocucTteM. CoxpaHeHHe OHOJOTHYECKOTO
pazHo0Opa3us Ha 3emIe.



VYuenne B.M. Bepuanckoro o Omocdepe. I'panunibl, coctaB u cTpykrypa Ouochepnl. Kupoe
BeIIecTBO U ero GpyHkuuu. OcobeHHoCTH 6Hochephl Kak ro0albHOM 3KOCUCTEMBL. [IMHaMu4ecKoe
paBHOBecHE U 00paTHast CBs3b B Onocdepe.

KpyroBopoThl BemecTB 1 OMOreOXMMHUYECKHE IUKIIBI JIEMEHTOB (yriaepoja, a3oTa). 30HaIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBo B Omocdepe 3emiu. AHTpomoreHHble H3MeHeHHss B Owocdepe. [nmobanbHBIC
9KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHMe MpUpOAsl U uenoBedecTBa. CoxpaHeHue OuopasHOOOpa3usi Kak OCHOBa
yctoiunBoctu Ouocdepbl. OCHOBA PAalMOHAIBHOTO YIPABIECHUS MPUPOIHBIMU pecypcaMu U HX
ucnosnb3oBanue. JloCTKeHUst OMOJIOTUU M OXpaHa IPUPOIBI.

Hemoncmpayuu:

Topmpemur: A.Jlx. Tenciu, B.H. Cykaués, B.1. Bepnanckuii.

Tabnuyvr u cxemwvr: «llumesble nenm», «buoOLEHO3: cocTaB U CTpPyKTypa», «llpupoansie
coobmectBay, «llenmn mnuranus», «Okomoruyeckas mnupamuaa», «buochepa u uenoBex»,
«IKOocUCTeMa IMUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMa XBOMHOTO Jiecay, «buorneHno3 Bogoémay,
«Arpouenos», «IIpumepHble aHTPONIOTEHHBIE BO3JCHCTBHS HAa IPUPOAY», «BaxkHeHne CTOYHUKU
3arpsi3HEHUS] BO3JyXa M TPYHTOBBIX Boa», «[louBa — BakHelmias cocTaBisitomas Ouocgepbn,
«®Daxkropsl aerpaganuu mousy, «llapankoBeiii 3hdexT», «DaKkTopsl paAMOAKTHBHOTO 3arps3HEHUS
ounochepsr», «Obmas crpykrypa ouocheps», «Pacnpocrpanenue xu3Hu B uocdepe», « O30HOBBIN
aKpaH ouocheprr», «Kpyrosoport yriepoaa B ouochepe», «kKpyroBopot azora B mpupozae».
O6opynoBanue: Moaenp-anmnkauus «Tunuunsle OuoneHO3bl», repbapuil  «PacturenbHbIe
coobmiecTBay, koutekiuu «buoneHo3», «BpenuTenu BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TrepOapud H KOJJICKUMU PpACTeHH | JKUBOTHBIX, MPHHAJICKAIINE K Pa3HbIM
9KOJIOTHYECKUM Tpymmnam onHoro Buaa, Kpacnas kuura Poccuiickoii @eneparuu, n300pakeHus
OXpaHseMbIX BUJIOB PACTEHUH U )KUBOTHBIX.

4. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 1O BUOJIOT'MU HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUS
CornacHo ®I'OC COO ycranaBnuBaroTcsi TpeOOBaHUS K pe3yjbTaTaM OCBOEHUS 00y4aroIMMUCS
MporpamMM CpeIHEeTo 00IIero 00pa30BaHMs: JIMUHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.
JIMYHOCTHBIE PE3YJIBTATHI
B cTpykType NHYHOCTHBIX pe3yJbTaTOB OCBOECHHUs IpeaMmeTa «buosorus» BbIIENEHBl Clenyrolue
COCTABJIAIOLIME: OCO3HAaHHE OOYYaAIOIIMMUCSH POCCUHCKOM TIpakJaHCKOM HWAECHTUYHOCTH —
TOTOBHOCTH K CaMOpa3BUTHUIO, CAMOCTOSATEIILHOCTH M CaMOOIIPEIEICHUI0, HAINYME MOTHBAIMU K
00y4YeHHIO OMOJIOTHH, TIeJIEHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JTUYHOCTH HA OCHOBE
KIIIOYEBBIX HGHHOCTCI\/’I 1 UCTOPUUCCKHX Tpa)II/IIII/II\/’I PasBUTUA OHOJIOTMYECKOTO 3HaHHUA, TOTOBHOCTH U
CIIOCOOHOCTh O0YYarOIIUXCSl PYKOBOACTBOBATHCS B CBOCH JIEATEIIEHOCTH IIEHHOCTHO-CMBICTIOBBIMU
YCTaHOBKaMH, TPUCYIIMMH CHCTEME OHMOJOTHYECKOTO OOpa30BaHUS, HAIMYHE 3KOJOTHYECKOTO
IPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTh LI U CTPOUTH KU3HEHHBIE IIJIaHBI.
JInuHOCTHBIE Pe3yJbTAaThl OCBOEHUS Mpeamera «buomorusy nocturarorcs B eIUHCTBE Y4eOHOH U
BOCIIUTATEIbHOM  JIEATENIBHOCTH B COOTBETCTBUM  C  TPAJUIMOHHBIMH  POCCHHCKUMHU
COLMOKYJIbTYPHBIMH, HUCTOPUYECKUMH M JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH, HMPUHSATHIMH B
oOmecTBe MpaBWIaMH W HOPMAaMH TIOBEJICHHS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHMA,
CaMOBOCITMUTAaHUA W CaMOpPAa3BUTHA, Pa3BHUTHUA BHYTpeHHeﬁ o3y JIMYHOCTH, MNAaTPHUOTH3MA,
YBaXEHUA K 3aKOHY W IPABOIOPAAKY, YEIOBEKY Tpyda U CTApPIIEMY IIOKOJIEHUIO, B3aUMHOIO



yBa)KeHUsI, 0EPEKHOT0 OTHOIICHUS K KyJIbTYPHOMY HaCIEAHIO U TPAIULUAIM MHOTOHAIIMOHAIHHOTO
Hapoza Poccuiickoit denepaunn, NpUpOAE U OKPYKAIOLIEH cpelie.

JImuyHOCTHBIE pe3yJbTaThl OCBOCHUs Yy4eOHOro mpenmera «buomorus» HODKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTpEHHEH
NO3UIMEN JTNYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHEHTALUM, IO3UTUBHBIX BHYTPEHHUX YOEXkKIECHUH,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM LIEHHOCTSM POCCHIICKOro 00IIecTBa, pacuIMpeHne KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B MPOLIECCE peaan3alii OCHOBHBIX HAIPABJICHUN BOCHUTATEIBLHOM
JIEATEIbHOCTH, B TOM YHUCIIE B YAaCTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTD I'PAXKIAHCKON MO3UIIMK 00YUYaIOIIET0Csl KAK aKTHBHOT'O M OTBETCTBEHHOTO WIEHA
POCCHIICKOTO O0IIIECTBa;

OCO3HAHHME CBOMX KOHCTUTYILMOHHBIX MpPaB M 00sS3aHHOCTEH, YBa)XCHHE 3aKOHA M IPABOIOPSIKA;
TOTOBHOCTh K COBMECTHOI TBOPUECKOW NEATEIBLHOCTH MPH CO3JaHUU YUIEOHBIX MIPOEKTOB, PEIICHUN
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU OUOJIOITMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEENATh COOCTBEHHYIO MO3UIIUIO [10 OTHOIICHHIO K SIBICHHUSIM COBPEMEHHOM KU3HU
1 OOBICHAITH €€;

YMEHHE YUUTHIBATh B CBOMX JACUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS JTIOACH
C pa3HbIMU YOEXKIEHUSAMHU, KYJIbTYPHBIMH LIEHHOCTSIMU U COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPY/IHUYECTBY B IIPOLIECCE COBMECTHOT'O BBIIIOJHEHUS YUEOHBIX, [I03HABATEIbHBIX U
UCCJIEIOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLLIEHUS! K MHEHHUIO OIIIOHEHTOB IpU 00CYXKJIEHUU
CTHIOPHBIX BOTIPOCOB OMOJIOTHYECKOTO COJICPKAHMUS;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKIAHCKON MIECHTHYHOCTH, MATPUOTU3MA, YBAKEHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH niepen PoauHo#, ropnoctu 3a cBoM Kpail, cBoro Poauny, cBoi
A3BIK U KyJbTYPY, IPOILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHUE K MPUPOJHOMY HACIEAMIO U MaMATHUKAM MIPUPOJIbI, ToCTHX)eHUsIM Poccrn
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIGHMBATh BKJIAJ POCCUHCKHUX Y4YEHBIX B CTAHOBJIEHHE M pa3BUTHE OWOJIOTHH,
MOHMMAaHUS 3HaYeHHsI OMOJIOTMH B IO3HAHWHU 3aKOHOB IPUPO/IbL, B dKU3HU YEJIOBEKA U COBPEMEHHOIO
00111eCTBA;

uzelHas yoeKAEHHOCTh, TOTOBHOCTh K CIY>KEHHIO U 3ammTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyne0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUUECKOT0 TIOBEJICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYyallMI0 W TNPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSCh Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U IIECHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pOJUTENSAM, CO3JaHUI0 CEMBH HA OCHOBE OCO3HAHHOIO
IIPUHSTHS LEHHOCTEN CEMENHOMN KU3HU B COOTBETCTBHUHU € TPAaJULMAMHU Hapo10oB Poccnn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOUask 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOI0 TBOPUECTBA,
CropTa, Tpy/Ja, 0OIEeCTBEHHBIX OTHOIICHUI;

MOHMMAaHKE YMOLIMOHAJILHOTO BO3EHCTBUS )KUBOM MPUPOABI U €€ LIEHHOCTH;



TFOTOBHOCTh K CAMOBBIPD&KEHHMIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJIEHHE IPOSBIATH KadecTBa
TBOPYECKOMN JIMYHOCTH;

5) ¢u3uyeckoro BOCNHMTAHMA, (POPMHPOBAHHUS KYJBTYPbI 3A0POBbS M 3MOLMOHAJIBLHOIO
Os1aronosyqusi:

NOHMMAaHWE W peanu3alus 370poBOro M 0Oe3omacHOro oOpasza XHU3HH (370pOBOE MUTAHUE,
COOJIIOJIEeHNEe TMTMEHUYECKUX IMpaBWJI U HOPM, COAJaHCUPOBAHHBIA PEXHUM 3aHATHUH U OTABIXA,
peryisipHas (pu3nueckasi akTUBHOCTB), O€pEKHOI0, OTBETCTBEHHOI'O Y KOMIIETEHTHOT'O OTHOILIEHHS
K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/10POBbIO;

IIOHUMaHME IIEHHOCTU MpaBWJl MHIMBUAYAJIBHOIO M KOJUJIEKTMBHOIO O€30MacCHOrO IOBEJECHHS B
CUTYaLUAX, YTPOXKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUE IOCJIEJICTBUI U HENPUITHS BPEIHBIX IPUBBIYEK (YIOTPEOIEHHS AJIKOr0Jisl, HAPKOTUKOB,
KypEHHUs);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10Jt00ue;

TFOTOBHOCTh K AaKTMBHOH J€SITEIbHOCTH TEXHOJIOIMYECKOW M COLMAIbHOW HAIpaBIE€HHOCTH,
CHOCOOHOCTh MHUIIUUPOBATD, INIAHUPOBATH U CAMOCTOSITEIBHO BBIIOJIHATH TAKYIO 1€ATEILHOCTS;
MHTEpEC K pa3IMuHbIM cepam IpodecCHOHATBLHOMN 1eSTeIbHOCTH, YMEHUE COBEPILATh OCO3ZHAHHBIN
BBIOOp Oymymieit mpodeccuu n peann30BbIBaTH COOCTBEHHBIC )KU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHU U BCEH KHU3HH,

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTMYECKH 11€1ec000pa3HOe OTHOLIECHUE K PUPOJIE KaK UCTOUHUKY KM3HHU Ha 3emiie, OCHOBE €&
CYLIECTBOBaHMS;

HOBBIIIEHUE YPOBHS IKOJOTMUECKON KyJIbTYpbl: IPUOOPETEHHUE OMbITA MJIAHUPOBAHUS OCTYIIKOB U
OLIEHKH MX BO3MOXHBIX IIOCIEJICTBUM [UI OKpY>KalOIIel Cpeabl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U MyTel UX pelieHus;

CHOCOOHOCTh MCIIOJIB30BaTh NMpHOOpeTaeMble MpH HU3YYEHWH OHOJIOTUM 3HAHUS W YMEHUsS INpHU
pemieHny npoOseM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOJIONOIb30BaHUEM (COOIOACHNUE MPaBUI
MOBE/ICHUS B IIPUPO/IE, HAIIPABJIEHHBIX HA COXPAaHEHUE PaBHOBECHS B SKOCUCTEMAX, OXpaHy BHUJIOB,
IKOCUCTEM, Orocdephl);

AKTHUBHOE HEIPUATUE JIECUCTBUM, NMPUHOCIIIMX BpPEI OKPYXKAKOIIEH NPUPOAHOW Cpele, YMEHHE
IPOTHO3UPOBATh HEOJIArONPHUATHBIE SKOJIOTHYECKUE TOCIEACTBUS MPEANPUHIMAEMBIX JTEHCTBUNA U
HpeoTBpALIATh UX;

HaJIMYMe Pa3BUTOTO SKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYpPBI, ONBITA AESITEIBHOCTH
DKOJIOTMYECKON HANpaBICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMHM B  II03HABATEIbHOM,
KOMMYHHMKATHUBHOW U COLIMAIbHON MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON 1€ATEIbHOCTH
HKOJIOTMYECKOM HANpaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU
U OOIIECTBEHHOH NpaKTHUKH, OCHOBAHHOI'O Ha JMANOre KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B NIOJUKYJIbTYPHOM MUDE;

COBEPUICHCTBOBAHUE SA3BIKOBOM M YMTATEIBCKON KYJBTYpbl KaK CpPEICTBA B3aUMOACHCTBUS MEXKAY
JFOIBMU M TIO3HAHUS MUPA;

MMOHUMaHWe ceu(UKN OMOJIOTHH KaK HAYKH, OCO3HAHUS €€ poiTi B (GOPMHUPOBAHHUH PAITIOHAIBEHOTO
HAyYHOT'O MBILUIEHHUS, CO3JaHUH LIEIOCTHOTO IIPEJICTaBICHUS 00 OKPYKarOIIeM MUPE KaK O €TUHCTBE
IIPUPOJIbI, YETIOBEKA U O0IIEeCTBa, B TO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEN U pelIeHnH MpodiieMm
COXpaHEHHUs MPUPOAHOTO PABHOBECHS;



yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHM JIJII COBPEMEHHOM ITMBUIIM3AIMK: 00ECIIEUeHUs] HOBOTO
YPOBHSI pPa3BUTHS MEAWIIMHBI, CO3aHHE TEPCIEKTUBHBIX OMOTEXHOJIOTUN, CIIOCOOHBIX pPEIIaTh
pecypcHbIe TPOOJEMBI pPa3BUTHUSL 4YEIIOBEYECTBA, IIOMCKA IMyTeH BBIXOJA U3 TII00ATBHBIX
IKOJIOTHYECKUX TPOOIEM M OOecIieueHus Mepexoja K yCTOHYMBOMY Pa3BUTHIO, PAllMOHATHLHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;
3aMHTEPECOBAHHOCTD B MOJYUYCHUH OMOJIOTHYCCKUX 3HAHUM B IIEJISIX MOBBIIICHHS OOIIEH KyIbTYypHI,
€CTECTBCHHO-HAyYHOW T'PAMOTHOCTH, KaK COCTaBHOM 4YacTH (yHKIHMOHAIBHOW TPaMOTHOCTH
obOyyarouxcs, GOpMHUPYEMON MPU U3yUYESHUU OUOJIOTHH;

MMOHUMaHHE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOIh3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIOJIb30BATh MOTyYacMble 3HAHUS JUIsl aHAIHW3a U OOBSICHEHUS SIBICHUHA OKPYXKAIOIIEr0 MUpa U
MIPOUCXOAIINX B HEM U3MEHEHUH, YMEHUE JIeNIaTh 000CHOBAHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX
($aKTOB ¥ IMEIOIIUXCS TaHHBIX C IIEIBIO MOJIyYEeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIILHO HCIOJIB30BaTh OMOJOTUYECKUE 3HAHWS JIA PEIICHHs] Mpo0iieM B
pealbHBIX KU3HEHHBIX CUTYAIUIX;

OCO3HAHHME IIEHHOCTH HAy4YHOW JESTeNbHOCTH, TOTOBHOCTh OCYIIECTBISITH IMPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U camMO00pa3oBaHUIO, K aKTUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBUU C )KU3HCHHBIMU IMMOTPEOHOCTSIMH.
METAINPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS YY€OHOTO mpeaMeTra «bHoJIoTHs» BKIFOYAIOT: 3HAYUMBIC
Uit (GOpMHUPOBAHUST MHPOBO33PEHHS OOYYAIOMIMXCS MEXKIUCIUTUTHHAPHBIC (MEKIIPEIMETHBIC)
oOlIeHayYHbIE TOHSATHS, OTPAXKAIOIIKE LIETOCTHOCTh HAYYHOU KapTUHBI MUpPA U CHIEIIU(PUKY METOJI0B
MO3HAHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, DHEpPrus, SBICHHE, MpoIlecc,
CUCTeMa, Hay4HbIH (DaKkT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIEOBAHUE,
HaOMO/IeHUe, HW3MEpEHHe, OJKCIEPUMEHT U JAPYTuX), YHUBEpCalbHbIE YyueOHbIE JEHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKATHBHBIE, pETYJSITUBHBIE), obecredynBaioniye (GopmMupoBaHUE
(YHKITMOHATPHOW TI'PAaMOTHOCTH W COIMAIBHONH KOMIICTCHIIMH OOYYaromIMXCs, CIOCOOHOCTh
00yYJaOIINXCsl UCITOJIB30BaTh OCBOCHHBIC MEXKIUCIUTUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS U
YHUBEpCalIbHbIC YUCOHBIC JCHCTBHUS B MO3HABATEIFHON U COIMATILHOM MPAKTHKE.
IMo3HaBaTeIbHbIE YHHMBEPCAJIbHbIE YUeOHbIE AelicTBUS

ba3oBble Joruyeckne 1eMCTBUSA:

CaMOCTOSITENLHO (OPMYITUPOBATH U aKTyalTU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
UCIIONIb30BaTh TP OCBOSHUU 3HAHWHM MPHUEMBI JIOTMUECKOTO MBIIUICHUS (aHaiu3a, CHUHTE3a,
CpaBHEHHUSI, KJIacCU(PUKAIIUU, 0000IIEHNUS ), PACKPBIBATH CMBICII OMOJIOTHYECKIX MOHATUH (BBIACTATH
WX XapaKTepHBIC MIPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IOHSATUSIMHU );

OTIPE/ICIIATh TEH JISATSIIBHOCTH, 3a/1aBas MMapaMeTpbl U KPUTEPHH WX JIOCTHIKEHHUS, COOTHOCHUTH
PE3yJIbTATHI JEATSIILHOCTH C TIOCTABJICHHBIMU IEJISIMH;

UCIIOJTb30BaTh OMOJIOTHYCCKHUE MTOHATHS JUIS O0BSICHEHUS (DAKTOB U SBJICHHM KUBOU MPUPOIBL;
CTPOUTH JIOTHUECKHUE pacCyXIeHus (MHAYKTUBHBIE, IEAyKTHBHBIC, IO aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH W TMPOTHUBOPEUHUS B PACCMATPUBAEMBIX SBICHUAX, (OPMYITUPOBATH BHIBOJBI U
3aKIJIFOYCHUS;

MPUMEHSTh CXEMHO-MO/IENIbHBIE CPEICTBA AJIs IPECTABICHUS CYIIECTBEHHBIX CBSI3€H U OTHOIICHUIN
B M3YYaeMbBIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYHI PAa3HOTO POja, BHIIBICHHBIX B
pa3IMYHbBIX HHHOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH pEHICHHS MPOOJIeMBbI C YYETOM aHaM3a HMMEIOIIUXCS MaTepUATBHBIX H
HeMaTepUATbHBIX PECYPCOB;



BHOCHUTb KOPPEKTHBBI B JCATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB ILIECIISIM, OLICHUBATh
PHUCKHU NIOCIEACTBUN JEATENBHOCTH;

KOOPAWHHUPOBATh U BBIIOIHATH PA0OTY B YCIOBUAX PEATHHOTO, BUPTYaJIHHOIO U KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3sBUBATh KPEATHUBHOE MBIIUICHUE MPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

Ba3zoBrbIe ucciaenoBareLCKue AeliCTBHA:

BJIAJCTh HAaBBIKAMHM Y4eOHO-UCCIIE0BATEIbCKOM M IPOEKTHOW JESTEIbHOCTH, HaBBIKAMU
paspenieHuss npodiaeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METO/0B
pELIeHUs IPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITI03HAHUS;

MCII0JIb30BaTh Pa3JINYHbIE BUABI I€ATEIBHOCTH M0 MOJIYyYEHUIO HOBOT'O 3HAHUS, €T0 HHTEPIIPETALUH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B YYEOHBIX CUTYaIUsAX, B TOM YMCIIE IPU CO3JaHUH Y4EOHBIX U
COLIMAJIbHBIX IIPOEKTOB;

dopMHpOBaTE HAayYHBIH TUI MBIIUICHHS, BIIAQJAECTh HAYYHOW TEPMUHOJOTHEH, KIIIOUEBBIMU
HOHATUSAMHM M METOJaMH; CTaBUTh U (OPMYJIMPOBaTh COOCTBEHHBIE 3aJlaud B 0OpazoBaTEIbHOMN
JESATEIIBHOCTH U JKU3HEHHBIX CUTyalusX;

BBISBJISITH IIPUUMHHO-CIICICTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3ajady, BBIIBUraTb I'MIIOTE3Y €€
pEILIeHNUs, HAXOAUTh apIyMEHTBI U1l TOKA3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a1aBaTh IapaMeTphbl U
KPUTEPUU PELICHUS;

AQHAIM3UPOBATh IOJIYUYEHHbIE B XOJE PEIICHUs 3aJaud pPe3yJbTaTbl, KPUTUYECKU OLIEHUBATh HUX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIbIT;

OCYILECTBIIATh  ILIEJICHANIPABICHHBI TOMCK IE€pPEeHOoca CpPEeACTB U CIOCOO0OB JeHcTBUS B
poeCCHOHATILHYIO CPELY;

YMETh IEPEHOCUTh 3HAHUS B I03HABATEIbHYIO U MPAKTHUECKYIO 00JaCTH KU3HEESITEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEJAMETHBIX 00aacTeil;

BBIJIBUT'aTh HOBBIE UJEH, MPE/UlaraTb OPUIMHAIbHbIE MOAXOJbl U PEIIEHUs, CTABUTh MPOOIEMBI U
3a/1a4M, JOMYCKAaIOIUE allbTepPHATUBHbBIE PEIICHMUS.

Pa6ora ¢ undpopmanmueii:

OpUEHTUPOBATHCS B Pa3IMUHBIX MCTOYHUKAX MHQOpMAIMH (TeKCTe y4eOHOro mocoOus, Hay4yHO-
HOMYJISIPHOM JIUTepaTtype, OMOJOTMYECKHX CJIOBAapsAX M CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax
NaHHbIX, B VIHTepHeTe), aHaIu3upoBaTh NHGOPMALIUIO PA3IUYHBIX BUJIOB U (OPM MPEICTABICHHUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTh U HENTPOTUBOPEUYNBOCTD;

(bopMyIMpOBATH 3aMPOCHl U MPUMEHATH PA3JIMYHbIE METO/IbI PU MOUCKE U 0TOOpe OHOIOTHYECKOM
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHS! yUeOHbIX 3aj1ay;

npuoOpeTaTh  ONBIT  HCIOJB30BaHUS  HMH(DOPMALIMOHHO-KOMMYHHKAaTUBHBIX  TEXHOJIOTUH,
COBEpUIEHCTBOBAThH KYJIbTYPY aKTUBHOI'O UCIOJIb30BAHUS PA3INYHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYI0 (OpPMY MpeAcTaBiICHUS OHOIOrMYEecKON HH(pOpMalun
(cxembl, TpaduKH, JUarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYTOe€);

UCIOJIb30BaTh HAYYHBIH SI3bIK B Ka4eCTBE CPEACTBA IpU paboTe ¢ OMOJOrHueckoi mHpopmanuen:
OPUMEHATh XUMHUYECKHe, (U3NYECKHEe M MaTeMaTU4yecKhe 3HaKd W CHUMBOJBI, (HOPMYJIBI,
ab0peBuaTypy, HOMEHKJATypy, HCIIOJIb30BaTh M MPEoOpPa3OBBIBATH 3HAKOBO-CHUMBOJIMYECKHE
CPEICTBA HAIJISAHOCTH;

BJIa/IETh HABbIKAMHU pPACIO3HABaHMSI M 3aIIUThl MHQOpMAIMK, WHPOPMALMOHHOW O0€30macHOCTH
JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcalbHble YueOHbIe JelicTBUS

Oo0wmenne:



OCYILECTBIIATh KOMMYHMKAllUM BO BceX cdepax >XKU3HU, aKTUBHO y4YacTBOBaTh B JIMAJIOTe HIIU
JMCKYCCHH TI0 CYIIECTBY 00CYyKaaeMoi TeMbl (YMEHHE 3a1aBaTh BOIPOCHI, BBICKA3bIBATh CY>KIACHHUS
OTHOCHUTEJIBHO BBINOJHEHUsI IIPEAaracMou 3aJadd, Y4YUThIBaTb HHTEPECHI U COIVIACOBAHHOCTH
NO3ULMI IPYTrUX YYaCTHUKOB AMAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CPEIACTBA OOIIEHUS, MOHMMATh 3HAYEHUE COLMAIBHBIX 3HAKOB,
IPEANOCHIIOK BO3HUKHOBEHUS! KOH(MIMKTHBIX CUTyallMd, YMETb CMsr4aTbh KOH(IUKTBI U BECTU
IIEPErOBOPBI;

BJIAJICTh PA3IMYHBIMKM CHOcOOaMU OOLIEHMS M B3aUMOICWUCTBUS, IMOHMMAaThb HAMEPEHUs IPYrHX
Jroied, MpOSBIATH YBAKUTEIbHOE OTHOLIEHME K COOECeTHMKY M B KOPPEKTHOH (opme
(bopMyaHpOBaTH CBOU BO3PAKECHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOK TOUKY 3PEHHUsI C UCIIOIb30BAHUEM SI3bIKOBBIX CPEICTB.
CoBMecTHasl 1eSIT€IbHOCTD:

IOHMMATbh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHAMBUyaJIbHOM pabOThl IPU pELLICHUN
Ouosornyeckoi MpooOsieMbl, OOOCHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHsI TIpPYNIOBBIX (HOpM
B3aMMO/ICICTBUS IPU PELIEHNU Y4eOHOU 3a1a4H;

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUH € yUETOM OOLIMX UHTEPECOB U BO3MOXKHOCTEN
KK 0r0 WIECHA KOJIJICKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JNEUCTBUSA 110 €€
JOCTH>KEHMIO: COCTaBIIATH IUIAaH JEHCTBUM, PacCIpeAcsATh POJIU ¢ YYETOM MHEHHUH YYaCTHHKOB,
00Cy>XJ1aTh pe3ybTaTbl COBMECTHOM pabOThI;

OLICHMBATh KAayeCTBO CBOETO BKJIAJa M KaXJIOTO YYaCTHHKA KOMAaHAbI B OOHIMIA pe3yibTaT II0
pa3paboTaHHBIM KPUTEPUSIM;

IpeJyiaraTb HOBBIE POEKTHI, OLICHUBATh U/IEH C IO3ULIUY HOBU3HBI, ODUTMHAIIBHOCTH, IPAKTUYECKON
3HaYUMOCTH;

OCYILECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B PA3JIMUHBIX CHUTYalUSAX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUA

Camoopranusauus:

HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUISl BBIBJICHUS MPOOJIEM U MX pEHICHHUS B KU3HEHHBIX U
y4eOHBIX CUTYyaIUsX;

BBIOMPATh Ha OCHOBE OMOJOTMUECKUX 3HAHUM 1I€TIEBBIE U CMBICTIOBbIE YCTAHOBKH B CBOMX JIEHCTBHSIX
Y IIOCTYIIKaX 110 OTHOLIEHUIO K KMBOM NPUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOLIUX;
CaMOCTOSITEJIbHO OCYIIECTBIISTH MMO3HABATEIbHYIO JEATEIbHOCTD, BBISBIATH MPOOIEMbI, CTAaBUTh U
(bopMyIMpoBaTh COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHOMN JIEATENTLHOCTH U )KU3HEHHBIX CUTYaIHsX;
CaMOCTOSITENIbHO COCTABJISITh IIJIaH pEIIeHUs NpoOjieMbl € YYETOM HUMEIOUIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYAalUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE; OLIEHUBATh
nprOoOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOM APYIUIIMH B pa3HbIX 001aCTAX 3HAHHM,
MOCTOSIHHO IOBBIIIATh CBOM 00pa3oBaTeIbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHTYalllsIM, BHOCUTb KOPPEKTUBHI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE
pE3yIBTATOB LIEIISIM;



BJIAJCTh HaBbIKAMHU I[103HABATEIbHON pe(IeKCHMM Kak OCO3HAHMSA COBEPUIAEMBIX JEHCTBUH U
MBICIUTENBHBIX MPOLECCOB, X PE3YJIbTATOB M OCHOBAHUMU, UCIIOIH30BATH MPUEMBI peIeKCHH A
OLIGHKH CHTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3E PE3yJIbTATOB AEATEIbHOCTH.

IIpunsiTHe ceds u Apyrux:

IpUHUMATh ce0s, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPHU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

IIPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYTOTO YETIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[TpeametHsie pe3ynbraThl ocBoeHus porpaMmel COO o 6nosoruu Ha 6a30BOM YPOBHE BKITIOUYAIOT
cneuuduyeckne a1 ydyeOHoro mpeamera «buojorus» HayyHbIE 3HAHHUS, YMEHHUS U CIIOCOOBI
JeMCTBUN 110 OCBOEHUIO, MHTEpHpPETAlMM U IMPeoOpa30oBaHUIO 3HAHWM, BBl AEATEIbHOCTH IO
IOJYYEHHIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HaHUI B pa3IMyYHbIX YYEOHBIX CUTYalUsX, a TAKKE B
peabHbIX )KU3HEHHBIX CUTYalLlUsAX, CBSI3aHHBIX ¢ OMoorueil. B mporpamme npeiMeTHbIe pe3yIbTaThl
IpeJCTaBJIEeHbI 110 rojaM 00y4eHusl.

[IpeameTHbie pe3ynbTaThl OCBOEHUs ydeOHOro mpeamera «buomorus» B 10 kJacce TOJKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJIOTUU B CUCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (DOPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa M HAyYHOTO
MHUPOBO33PEHUS, O BKJIaJ€ POCCUMCKUX U 3apyOeKHBIX yu€HBIX-OMOJOrOB B Pa3BUTHE OMOJIOTHH,
(YHKLIHMOHAJIBHON IPAMOTHOCTH Y€JIOBEKa JJISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJIEpKaHHE OMOIOIMYECKUX TEPMUHOB U ITOHATHUH: )KU3Hb, KJIETKA, OPraHU3M,
MeTaboau3M (0OMEH BELIECTB U MPEeBpalleHUe SHEPTUH), TOMEOCcTa3 (CaMOpEeTyJIsiys), YpOBHEBas
OpraHu3alisi JKUBBIX CHCTEM, CaMOBOCIpOM3BEIEHHE (PEenpoaAyKIMs), HACIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHE U3Jlaratb OMOJOrMYECKHe TEOPUH (KJIETOYHAsi, XpOMOCOMHAs, MyTallMOHHAs, [IEHTpalbHas
JIoTMa MOJIEKYJIsIpHOM Ononiorun), 3akoHsl (I'. Mengens, T. Moprana, H.I1. BaBunosa) u yuenus (o
LEHTpax MHOrooOpa3usi U MPOUCXOXKACHUS KyJIbTypHbIX pacteHuid H.M. BaBunosa), onpenensith
TPaHULBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BIAJIeThb METOJaMM HAy4YHOTO TMO3HAaHUS B OMOJIOTHM: HAOJIIOJEHHE U ONMUCAHUE >KHUBBIX
CHCTEM, MpPOIECCOB W SIBICHHUM, OpraHu3alus M NpOBeIeHHE OMOJIOTMYECKOTO0 HKCIEPUMEHTa,
BBIJIBUKEHUE TMIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEX]ly UCCIIelyeMbIMU BETMUNHAMHU, 0ObSCHEHHE
MOJTyYE€HHBIX PE3yJIbTaTOB, UCIIOIb30BAaHHBIX HAYUYHbIX OHITUN, TEOPHUM U 3aKOHOB, YMEHHE JI€JIaTh
BBIBO/IbI HA OCHOBAHUU NOJyYEHHBIX PE3yIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE TPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT M IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHW3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIECTB U
NpEeBpallieHUsT SHEpruu B KJETKe, (OTOCHHTE3a, IJIACTUYECKOTO M HHEPreTH4eckoro ooOMeHa,
XEMOCUHTE3a, MHUTO3a, MEH03a, OIUIOAOTBOPEHHUS, Pa3MHOKEHHUS, WHIAVBUAYAIbHOI'O pa3BUTHUS
opraHusma (OHTOI€He3);

YMEHHUE NPUMEHATH MOJTy4YeHHbIE 3HAHUA JJIs OOBACHEHHUSI OMOJIOTMYECKUX MPOLIECCOB U SBICHUIA,
JUISl TPUHATHS TPAKTUYECKUX pEUIeHHH B TOBCEAHEBHOM JKM3HM C IIeJIbl0  o0OecredeHus
0€30MacHOCTH CBOETO 3/I0POBBS U 370POBbsI OKPYKAIOIIUX JIIOJEH, COOII0IEeHNs HOPM TPaMOTHOTO
MOBE/IEHNS B OKpYy)Kawolleld NpUpPOJIHON cpele, NMOHUMaHHE HEOOXOIUMOCTH HCIOJIb30BaHUS
JOCTHKEHUI COBpEMEHHOM OMOIOruH U OMOTEXHOJIOTUHN JI71S1 pallMOHAIBHOTO TPUPOAOIIOIb30BAHNUS;



YMEHHUE pPEelIaTh JIEMEHTApHbIE T€HETHUYECKHE 3a/ladyd Ha MOHO- U JUTMOPHUIHOE CKpEIMBaHUE,
CIICTIJICHHOE HACJEIOBAHNE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPELIUBAHUS IS MIPEICKA3aHUs
HaCJIEJOBaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH JJAOOPAaTOPHBIC W MPAKTHUECKUE pabOoTh, COOMIOIaTh MpaBuia Mpu padoTe ¢
y4eOHBIM U JTA00PaTOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTUYECKH OLICHUBATh U UHTEPIPETUPOBATh HH(OPMALIMIO OMOJIOIMUYECKOTO COJIEPKAHMUS,
BKJIIOYAIOLYI0 [ICEBIOHAYYHbIC 3HAHHUA U3 PA3JIMYHBIX HCTOYHUKOB (CpelIcTBa MacCOBOM
UH(pOPMaLIMU, HAyYHO-TIOYJIIPHbIE MAaTepUaJIbl), STHYECKHUE aCIIEKThl COBPEMEHHBIX UCCIIEI0BaHUN
B OMOJIOTMH, MEULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/[aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHHS, 0000mas OHOIOTHIECKYIO
UHPOPMALIMIO M3 HECKOJBKHMX HCTOYHMKOB, TI'PAaMOTHO HCIIONb30BaTh IOHATHWHBIA ammapaT
Ouonoruu.

[IpeameTHbie pe3ynbTaThl OCBOEHHUs ydeOHoro mnpeamera «buomorus» B 11 KJacce TOJKHBI
OTpakaTh:

c(OpPMHUPOBAHHOCTb 3HAHUI O MECTE U POJIM OUOJIOTHH B CHCTEME HAy4YHOT'O 3HAHMSI €CTECTBEHHBIX
HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHbl MHpa M HAy4yHOTO
MHUPOBO33PEHUS, O BKJaJ€ POCCUMCKHUX U 3apyOeKHBIX yu€HBIX-OMOJOrOB B Pa3BUTHE OMOJIOTHH,
(YHKIMOHATIHHON TPaMOTHOCTH YeJIOBEKa /ISl PEIICHHs )KM3HEHHBIX 3aJ]ad; YMEHHE PacKpHIBATh
coJepKaHue OWOJIOTUYECKUX TEPMUHOB W TOHSATHH: BHJ, MOIYJALUS, TeHO(MOHI, SBOJIOLHS,
JBWKYIIME Cuibl ((aKTOpBI) SBOJIOLWH, MPHUCIOCOOICHHOCTh OPTaHU3MOB, BHI000pa3OBaHHE,
HKOJIOTHYECKUE (DAKTOPBI, SKOCHCTEMA, NMPOAYICHTHI, KOHCYMEHTBI, PEIyIECHTHI, LEMU MUTAHUSA,
9KOJIOTHYECKask MUpaMuia, OMoreoeHos3, buocdepa;

yMEHHUE Hu3jaraTb OMOJIOTMYECKHE TeOopHH (3BoJOLMOHHAas Teopuss Y. JlapBHHA, CHHTETHYECKas
TEOpHsI FBOJIIOLIMM ), 3aKOHBI ¥ 3aKOHOMEPHOCTH (3apojsiieBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaBieHuid u myrtedl sBomonun A.H. CesepuoBa, yuenus o Ouocdepe B.U.
Bepnaackoro), onpeaensTh rpaHULlbl KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BIIaJIETh METOJaMH HAy4YHOI'O MO3HAHUS B OMOJOTMU: HAOJIIOJEHHE M ONMUCAHHE >KUBBIX
CUCTEM, IPOLECCOB U SIBICHUN, OpPraHu3alus M IpoBeIeHUE OUOJIOTMYECKOTO SKCIEPUMEHTA,
BBIJIBUKCHUE THITOTE3bI, BBISIBJICHHE 3aBHCUMOCTH MEXTy HCCIIETyEMbIMU BETMYNHAMH, OO bSICHEHHE
MIOJTYYCHHBIX Pe3yJIbTaTOB, HCIIOIb30BAaHHBIX HAYYHBIX IMIOHSITHH, TEOPUI U 3aKOHOB, YMEHHE JIEIaTh
BBIBO/Ibl HA OCHOBAHUH MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJIENATh CYLIECTBEHHBIE IpPHU3HAKK CTPOEHHUS OMOJIOTMYECKUX OOBEKTOB: BHUJIOB,
HOMYJIALUHI, TPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOI€0IIEHO30B U HIKOCUCTEM, OCOOEHHOCTH
IPOIIECCOB:  HACIIEACTBEHHOW HM3MEHUMBOCTH, €CTECTBEHHOro o0TOOpa, BHI000pa3oBaHus,
MPUCTIOCOOIEHHOCTH OPraHU3MOB, AEUCTBUS HIKOJOTHYECKUX (AKTOPOB HA OPTaHM3MBI, MIEPEHOCA
BEIIECTB M TOTOKA SHEPTHMH B JKOCHCTEMAax, aHTPOIIOTEHHBIX M3MEHEHHH B SKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€0XMMHUUYECKUX LIUKIIOB B Onocdepe;

YMEHHUE NMPUMEHSATH TOTyYCeHHBIC 3HAHUS 11 OOBSICHEHHSI OMOJIOTHYECKHUX MPOIIECCOB ¥ SBICHHIA,
JUIs TIPUHATUS TPAKTUYECKUX PELICHUH B IOBCEJHEBHOM KHM3HM C I€Nbl0 OOecreyeHHs
0€30ITaCHOCTH CBOETO 3/I0POBbS M 37J0POBbsl OKPYKAIOLIUX JIIOAEH, COOMIOIEHUS] HOPM TPaMOTHOTO
MOBEJICHUS B OKpYXarollel NpHpOJHON cpene, MOHMMaHHE HEOOXOIMMOCTH HCHOJIb30BAHUS
JOCTHXKEHUH COBPEMEHHOM OMOJIOTHH ISl PAllMOHAIIBHOTO MTPUPOJIONIOIB30BAHNUS;

yYMEHHE peniaTh 3JIeMEHTapHbIe OMOJOTHYECKHE 3ajaud, COCTABISATh CXEMbl IEpeHOca BEIIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus;);

YMEHHE BBINOJHATH JAOOPAaTOpHbIE U MpaKTUYECKHUe paboThl, COOMIOAATh MpaBuUiia Mpu padboTe ¢
y4eOHBIM U JTa0OPaTOPHBIM 000PYA0BaHUEM;



YMEHHUE KPUTUYECCKH OIICHUBATh M HHTEPIIPETUPOBATh HH(OPMAIIHIO OMOJIOTHYECKOTO CONIEPIKAHHMS,
BKJIIOYAOIIYI0 TICEBJOHAYYHBIC 3HAHWUS W3 Pa3JIMYHBIX HCTOYHHUKOB (CpPEICTBA MacCOBOM
uHGOpPMAIIMK, HAYYHO-TIONYJISIPHBIC MaTepHaibl), PacCMAaTPUBATh TJIO0ATBHBIC SKOJIOTHYCCKHE
po0JIeMbI COBPEMEHHOCTH, (HOPMUPOBATH [0 OTHOIICHHIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHHS, 0000mas OHOIOTHIECKYIO
UHPOPMAIIMIO M3 HECKOJIBKHMX HCTOYHHKOB, TI'PAMOTHO HCIIOJB30BaTh TMOHSATHWHBIA armapaT
OMOJIOTHH.



5. TEMATHYECKOE INTAHUPOBAHMUE

10 xknacc
Ne i/m HaumeHnoBaHue pa3ae/ioB M TeM y4eOHOI0 peaMeTa KoimuectBo DJIeKTpOHHbIe (LM (ppoBbIE)
1acoB o0pa3oBaTe/ibHbIE PeCypchbl
1 Tema 1. buosiorus kak Hayka 2 http://biouroki.ru/
2 Tema 2. J)KuBble CUCTEMBI U UX OpraHU3AIUS 1 http://it-n.ru
3 Tema 3. XuMu4ecKHii COCTaB ¥ CTPOCHHUE KIICTKH 8 http://bio.1september.ru/
4 Tema 4. XKu3zHenesTeIbHOCTh KIETKH 6 http://bio.1september.ru/
5 Tema 5. Pa3sMHOKEHHE U HHAWBUAYATbHOE Pa3BUTHE OPTaHM3MOB 5 http://bio.1september.ru/
6 Tema 6. HacieICTBEHHOCTD U H3MEHYHUBOCTH OPTaHM3MOB 8 http://bio.1september.ru/
7 Tema 7. Cenekuusi OpraHu3MOB, OCHOBBI OMOTEXHOJIOTUU 3 http://bio.1september.ru/
8 Peseps 1
HUroro 34
11 xknace
Ne i/m HaumeHnoBaHue pa3aesioB M TeM y4eOHOI0 peaMera KosnnuectBo DJIeKTpOHHbIe (LM (ppPOBbIE)
1acoB o0pa3oBaTe/ibHbIE PeCYPChI
1 Tema 1. DBosmroIIMOHHAS OMOJIOTHS 9 http://biouroki.ru/
2 Tema 2. Bo3HHKHOBEHHUE U pa3BUTHE KU3HH Ha 3eMIie 9 http://biouroki.ru/
3 Tema 3. Opranusmsl U OKpy>Karollas cpeja 5 http://biouroki.ru/
4 Tema 4. CooO1iecTBa ¥ 3KOJIOTHYECKUE CUCTEMBI 9 http://biouroki.ru/
5 Pezeps 2
Hroro 34




6. YYHEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O NTPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

buonorus, 10 knacc/ ITaceunuk B.B., Kamenckuii A.A., PyOuos A.M. u npyrue; noj peaakuuei
[Taceunuka B.B., Akuuonepnoe o6miectBo «M3aarenbcetBo «IIpocBemennes
buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue; moa peaakiuen
[Taceunuka B.B., Akuronepuoe o6miectBo «M3marensctBo «IIpocBemenney

METOAUYECKHUE MATEPHUAJIbBI J1Sd YUUTEJIA

buonorwus. [loypounsie pa3padorku. 10-11 kmaccer : yuebHOE mocodue aiist 001eo0pa3zoBaTebHBIX
yupexaeHuit : yriayonéunsiii yposens / B.B. Ilaceunuk, I'.I'. IlIBenos, T.M. E¢dumosna ; oz pen.
B.B. Ilaceunuka. — M. : Ilpocsemenue, 2017. — 267 c. — (JIunus xu3nu). buonorus. Paboune
nporpammel. [Ipeamernas nuaus yueOHukoB «Jlunus xuznm». 10-11 knaccesl : yuebHOe mocodue ams
0011e00pa3oBaTeIbHbIX yUpexkaeHul : yrmyonénusiii yposens / B.B. [Taceunuk, I'.I". IlIBenos, T.M.
Edumosa ; mox pen. B.B. I[Taceunuka. — M. : [Ipocsemenne, 2017. — 202 c. : v

HAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
HUHTEPHET-pecypcsl

www.km.ru/education - yueOHbIe MaTepHaibl H cioBapH Ha caiite « Kupuut u Medoauiiy.
http://ebio.ru/ - Snexrponnsiii yueouuk «buonorusy». ConepKUT Bee pasieibl OMOJIIOTHH: OOTaHUKY,
300JI0THIO, QHATOMHIO U (PU3HOJIOTHIO YEJIOBEKA, OCHOBBI IIUTOJIOTHH M T€HETHKH, 3BOIIOIMOHHYIO
TEOPUIO U IKOJIOTHI0. MOXKET OBbITh PEKOMEH/IOBAH YYAIIUMCS IS CAMOCTOSITENIbHOM PabOTHI.
http://it-n.ru — ceTb TBOPUYECKHUX yUHUTETICH.
http://lekrast.ru/ - nexapcTBeHHBIC pacTECHUSL.
http://www.floralworld.ru/ - mup pacrenuii.
http://homeflowers.ru/ - komHaTHBIE pacTeHUSI.
http://www.floranimal.ru/index.php - FLORANIMAL - pactenust 1 >KHBOTHbIE.
http://gribe.ru/ - rpu6sLI.
http://plant.geoman.ru/ - >xu3Hb pacTCHH.
http:///cgi-bin/index.pl?idr=704 — Bogopocu. http://biouroki.ru/ - ypoku 6uonoruu.
http:///cgi-bin/index.pl?idr=709 — mamopoTHHKH.

http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/LISHANIKI.html - JMIIAHHAKH.
http://gimn6.ru/sites/kids/belkina/index.htm - OOTaHUKA. TpagsL.
http://www.megabook.ru/Rubricator.asp?RNode=3851 - [[BETKOBBIE pacTeHwus..
http://lecocommunity.ru/rb.php?flag=2  subj=11 m=3 - pacrenus Kpacuoit = Kuurn.

http://www.megabook.ru/Rubricator.asp?RNode=3847 — mxmu.

http://medgrasses.ru/ - sHIUKIONEANS JEKAPCTBEHHBIX PACTEHHUH.

http://bio.1september.ru/ - snekrponHas Bepcus xypHana bruonorus.

http://tea.volny.edu/index.php - uaii.

www.bionet.nsc.ru — THCTUTYT IIMUTOJIOTUH U TEHETHKH.

CBoOomHass ~ OOHIENIOCTYMHAsE ~ MYJbTUSA3bIYHAS ~ YHHMBEPCAIbHAs  MHTEPHETIHIMKIOICIHS,
peanu3oBaHHas Ha npuHIUIaXx Buku - www.ru.wikipedia.org.

http://it-n.ru — ceTb TBOpUYECKHUX yUUTEIICH.

WWW.ZZFU.COM — 3al0BE/IHbIC 30HBI

http://bird.geoman.ru/ - TItumer.



http://invertebrates.geoman.ru/ - Hacekomsie.
http://animal.geoman.ru/ - )KusoTHsie.
http://fish.geoman.ru/ - Pei0sl1. http://

7. KPUTEPUU OLHIEHUBAHUA

Kpurepun u HOpMbI OLIEHKH 32 YCTHBIH OTBET.
OtMmetka "5" cTaBUTCS, €CITH YUYCHUK:
1.IToka3piBaeT Ti1y0OKOE U MOJIHOE 3HAHWE U TOHUMaHKHE BCEro MIPOrpaMMHOI0 MaTepHaa; MOoJIHOe
IIOHUMaHME CYIIHOCTH PacCMAaTPUBAEMBIX IIOHATHUH, SBIEHUA M 3aKOHOMEPHOCTEH, TEOpHH,
B3aUMOCBS3EH.
2.YMeeT COCTaBUTh IOJHBIM M IPaBWIbHBII OTBET HA OCHOBE M3YYEHHOI'O MaTepuasa; BbIAEIATH
TJIAaBHBIE MTOJIOKEHHSI, CAMOCTOSITEIIHLHO MOITBEPKAATh OTBET KOHKPETHBIMU NpUMepaMH, (pakramu;
CaMOCTOSITENIbHO W apryMEHTHUPOBAHO JelaTh aHaiu3, OOOOIICHWS, BBIBOJBI, yCTAaHABIMBATDH
MEXIIPEIMETHBIE CBSA3U U BHYTPUIIPEIMETHBIE CBSA3H, TBOPUECKU IPUMEHSATH [10JTy4YE€HHbIE 3HAHUS B
HE3HAKOMOI CUTyalluHy; MOCe10BaTeIbHO, YETKO, CBA3HO, 0OOCHOBAHHO M 0€30IIMO0YHO H3JIaraTh
yueOHbI Marepuang. YMeeT COCTaBIsATh OTBET B JIOTMUYECKOM IIOCIEJOBAaTEIbHOCTH C
UCIOJIb30BAaHUEM IPUHATON TEPMUHOJIOTUH; JeJIaTh COOCTBEHHBIE BBIBOABI. MOXET NpU OTBETE HE
HOBTOPSATH JIOCJIIOBHO TEKCT y4EOHMKA; U3J1araTh, MaTepuall JINTEPATYPHBIM SI3bIKOM; IPABUIBHO U
00CTOSITENILHO OTBEYATh Ha JONOJIHUTEIbHBIE BOIPOCH YUUTENS; CAMOCTOSTENIbHO U PALlMOHAIIBHO
UCIIOJIb30BaTh HArJsJHbIE II0COOMSI, CIpaBOYHBIE MaTepuajbl, YYE€OHUK, JOIMOJHUTEIbHYIO
JUTEpaTypy.
3. CaMOCTOATENbHO, YBEPEHHO M 0€30IIMO0YHO NPUMEHSIET IOJyYEHHbIE 3HAHUS B PELICHUU
npobjgeM Ha TBOPUECKOM YpPOBHE; JOIyckaeT He Oojiee OJHOro HenouéTa, KOTOpBIA JIETKO
UCHpaB/IIeT O TPeOOBAHUIO YUYHUTENS; MMEET HeoOXOIMMble HaBBIKM DPAabOTHI ¢ Hpubopamu,
yepTekaMH, CXeMaMu, rpadukaMu, KapTaMu, COMYTCTBYIOIIMMH OTBETY; 3aIIMCH, COTTPOBOXKJAIOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHMSIM.
Otmertka "4" craBUTCS, €CIIN YUEHUK:
1. [Toka3bIBaeT 3HAHUS BCErO U3YUYEHHOTO IPOrpaMMHOro Marepuaia. J[aét mosHbIi U MpaBUIIbHBIN
OTBET HAa OCHOBE HM3YyYEHHBIX TEOpHUH; JOMYCKaeT HE3HAYUTENIbHbIE OLIMOKM M HEeI04ETHI MpuU
BOCIPOM3BEICHUN N3YUEHHOI'0 MaTepHala, HeOObIINe HETOYHOCTH TP UCIOIb30BAaHUN HAayUYHBIX
TEPMUHOB WM B BBIBOJAX, 0000IIEHUAX U3 HaOmoneHu. Marepuan uznaraer B onpenenéHHON
JIOTMYECKOMU MOCIIeI0BaTEIbHOCTH, ITPU 3TOM JIONTYCKAeT O/IHY HErpyOyto omMOKY Ui He OoJiee 1By X
HE/104ETOB, KOTOPBIE MOXKET UCIIPABUTH CAMOCTOATENBHO IPU TPEOOBAHUM MU HEOOIIBIION TOMOIIH
IpenoaaBareis; NOATBEPKIAET OTBET KOHKPETHBIMM IPUMEPAMHU; IIPABWJIBHO OTBEYAeT Ha
JIOTIOTHUTEIIbHBIE BOIPOCHI YUUTEIIS.
2. YMeeT caMOCTOSITENIbHO BBIJIEISTH IJIaBHbIE MTOJIOXKEHUS B U3yUYEHHOM MaTepualie; Ha OCHOBaHUU
(bakToB U MPpUMEPOB 000011IATh, 1E1aTh BHIBOABI. Y CTAHABJINBATH BHYTPUIIPEIMETHBIE CBSI3U. MoXKeT
MIPUMEHSTH MOJIyYeHHbIE 3HAHHsI Ha MTPaKTUKE B BUJOU3MEHEHHON CUTYalllH, COOJII0IaTh OCHOBHbBIE
IIpaBWJIa KyJIbTYPbl YCTHOM pEYH; UCII0JIb30BATh IPU OTBETE HAYUYHbBIE TEPMUHBI.
3. He oOnamaer n0CTaTOYHBIM HAaBBIKOM pabOTHI CO CIPABOYHON JUTEepaTypoil, y4eOHHKOM,
NEPBOMCTOUYHUKOM (IPAaBHIIBHO OPUEHTUPYETCSI, HO pabOTaeT MEJICHHO).
Otmertka "3" craBuTCS, €CIIU YUEHUK
1. VYcBauBaeT OCHOBHOE cojepKaHME Y4YeOHOro Marepuaja, HO HMeEeT HpoOenbl, He
MPEMSITCTBYIOLINE NalbHEUIIIEMY YCBOCHHIO MPOTPAMMHOI0 MaTepuaia.
2. U3naraetr marepuan ¢pparMeHTapHO, HE BCETAa MOCIIEI0BaTEeNIbHO; MOKAa3bIBAET HEJOCTATOUHYIO
c(OpMUPOBAHHOCTh OTAENBHBIX 3HAHUN U YMEHMH; c1ab0 apryMeHTUpPYET BBIBOABI U 0000IIEHNUS,



JIOITyCKaeT OIMOKYU MpU UX (POPMYJIUPOBKE; HE UCIOIb3YET B KAUECTBE J0KA3aTEIbCTBA BBIBOJBI U
000011eHNsT U3 HAOIIOIEHUH, ONBITOB MIIM JIOMYCKAaeT OMIMOKU MPH UX M3JI0KEHUH; TaéT HEUETKHE
ONpEAEIICHUS IOHATUH.

3. UcnipIThIBaET 3aTpyAHEHUS B IPUMEHEHUH 3HAHUN, HEOOXOIUMBIX JJISl pEILICHHS 3324 PA3TUIHbIX
TUIIOB, TPAKTUYECKUX 3aaHUI; MPH OOBSCHEHWH KOHKPETHBIX SIBICHHMA Ha OCHOBE TEOPHH U
3aKOHOB; OTBEYaeT HEINOJIHO Ha BOIPOCHI YUYHUTEIS WM BOCIHPOU3BOAUT COZAEp)KaHUE TEKCTa
y4eOHHKa, HO HEIOCTaTOYHO IOHUMAET OT/IEJIbHBIE IT0JIOKEHUS, UMEIOLIE BA)KHOE 3HAaUEHUE B 3TOM
TEKCTe, JOIyCKas OJIHY-BE rpyOble OIINOKH.

Ormerka "'2" cTaBUTCS, €CIIM YYCHUK:

1. He ycBamBaer u He pacKpbIBaeT OCHOBHOE COJEpXKaHHE MaTepHasa; He 3HAeT U HE MOHUMAeT
3HAYUTEIBHYIO YacTh NMPOrPAaMMHOTO MaTepuaya B Mpejaeax MOCTaBICHHBIX BOIPOCOB; HE JeNaeT
BBIBOZIOB M 00OOIIICHHIA.

2. Nmeer cnabo chopMUpOBaHHBIE U HEMOJHbIC 3HAHHS, HE YMEET MPUMEHATh MX MPH PEHICHUU
KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3aJaHuil 10 00pa3iy.

3. IIpu oTBeTe Ha OJUH BONpPOC JOMyCKaeT Oojiee ABYX IpyObIX OLIMOOK, KOTOPbIE HE MOXKET
UCIPABUTh AK€ IPU IOMOLIN YUUTEIIS.

4. Her otBera.

KpuTtepuu u HOpMbI OLeHKH 3HAHUI M YMeHHIT 00y4YarolUXCs 32 CAMOCTOATEIbHbIE
NHCbMEHHbIe U KOHTPOJIbHbIE padoThI
OrMeTKa «5» CTaBUTCS, €CIIN YUYECHHUK:

1. BemosnasieT paboty 0e3 omuboK u /nian/ JomycKaeT He 6osiee 0JJHOTO HelouéTa.

2. CobmnroaeT KyabTypy NUCbMEHHOM peun; npaBuiia ohOpMIIeHNs] MTUCbMEHHBIX padoT.
OtmeTKa «4» CTaBUTCS, €CIIU YUYCHUK:

1. BeinonHseT nMCbMEHHYIO0 paboTy MOJIHOCTBIO, HO JOIMYCKaeT B Hel He Ooyiee oHON HerpyOoi
OIIMOKHU ¥ OJTHOTO HeZo4ETa U /uin/ He OoJiee TBYX HEAOUYETOB.

2. Cobmomaer KyJIbTypy HMUCBMEHHOW peud, NpaBuia O(OpMIIEHUS MUCHMEHHBIX paboOT, HO -
JIOITycKaeT HeOOobIIe TIOMapKH MTPH BEACHUH 3aITHCEH.
OtmeTKa «3» CTaBUTCS, €CIIHA YUYCHHK:

1. IlpaBUIIBHO BBITIOIHSIET HE MEHEE MOJIOBUHBI PaOOTHI.

2. Jlonyckaer He Ooisiee ABYX TpyObIX OmIMOOK, WM HE Oosiee OJHOU rpyOoi, 0JHOW Herpyooi
OLIMOKH U OJTHOTO He10uéTa, WK He Oosiee TPEX HerpyObIX OMMOOK, WIIM OJTHOW HerpyOoit omunoku
U TpEX HEeIOUETOB, MITU MPH OTCYTCTBUU OIIMOOK, HO NPH HATUYHUH MATH HEA0UETOB.

3. JlomyckaeT He3Ha4YMTEIbHOE HECOOJNIO/IEHME OCHOBHBIX HOPM KYJIbTYphl NHCBMEHHOH peun,
npaBui 0pOpMIIEHHS MMCbMEHHBIX padoT.

OTMmeTKa «2» CTaBUTCS, €CIIA YUCHHK:

1. I[TpaBUJIbHO BBINOJIHSIET MEHEE MOJOBUHBI MUCbMEHHOM pabOTHI.

2. JlomycKaeT 4uciIo OMMOOK M HEJOYETOB, MPEBOCXOJAIIEE HOPMY, NMPU KOTOPOM MOXKET OBbITh
BBICTaBJIEHA OTMeETKa "3".
3. JlomyckaeT 3HaYUTEIbHOE HECOOIIOIEHUE OCHOBHBIX HOPM KYJIBTYphl TIMCBbMEHHOM peuH, MpaBHil
0o OpMIICHHS MMCEMEHHBIX PadoT.
4. Her otBera.

Kpurtepuu u HOpMbI OLleHKH 3HAHUI M YMEHHI 00y4alouIuxcs 3a NpaKTHYeCKHe U

JadopaTopHbie padoThl

OtmeTka «5» cTaBUTCS, €CIu:

1. [IpaBUIBHON CaAMOCTOSTEIEHO OMpPENeIseT Ielb JAHHBIX PaloT; BBHIMONHSAET paboTy B MOJHOM
00BEMe ¢ coOITI0IeHIEM HEOOXO0IUMOH ' TTOCIIeTIOBATEIFHOCTH TIPOBEICHUS ONBITOB, U3MEPEHHIA.



2. CaMOCTOSITENIbHO, PAallMOHAIBHO BHIOMPAET M TOTOBHUT JJISl BBINOJHEHHS paboT HEoOXoaumoe
00opyaoBaHUe; IPOBOAUT JaHHBIE PabOTHI B YCIOBHSX, 00CCIIEUMBAIONIUX IMOJIyYeHHE Hambosee
TOYHBIX PE3yJIbTATOB.

3. I'paMOTHO, JIOTUYHO OIMUCBHIBAET XOJl MNPAKTUYECKUX (J1aOOpaTOpPHBIX) pPabdOT, MPABHIBHO
(dopMyaHpyeT BBIBOJBI; TOYHO M aKKyPaTHO BBINIOJHSET BCE 3aIMCH, TaOJIHIIBI, PUCYHKH, YEPTEKH,
rpaduku, BBIYUCICHUS.

4. TlposiBisieT OpraHuU3allMOHHO-TPYAOBBIE YMEHHUS: MOAJEPKUBAET YUCTOTY paboyero Mecra,
MOPSAZIOK Ha CTOJIe, SKOHOMHO PacxXoayeT MaTepuaibl; cOONII0IaeT MpaBuia TEXHUKH O€30MacHOCTH
IIPU BBITIOJIHEHUH padoT.

OtMmeTKka «4» CTaBUTCS, €CIIU YUCHHUK:

1. BeImoytHsSIeT MPaKTUYECKYO (1a00paTOpHYI0) pabOoTy MOJHOCTHIO B COOTBETCTBUHU C TPEOOBAHUSIMU
IIpY OLEHUBAHUMU pPEe3yJbTaTOB Ha "5", HO JONyCKaeT B BBIUMCICHUSX, U3MEPEHUSIX J[BA — TpPHU
He04ETa WM OHY HETpyOyro ONTHOKY U OJIMH HETOYET.

2. IIpu odopmieHnn paboT IOMyCKAaeT HETOUHOCTH B ONMHMCAHUU XOJa NEHCTBUIl; AeaeT HEeNOoIHbIe
BBIBOJIBI ITPH 000OIIICHUH.

OtmeTKa «3» CTaBUTCS, €CIIU YUYCHUK:

1. [IpaBuiIbHO BBINOIHSIET paboTy He MeHee, yeM Ha 50%, 01Hako 00bEM BBIITOJIHEHHOM 4acTH TaKOB,
YTO MO3BOJISET MOJTYYUTh BEPHBIC PE3YJIbTATHl M CICNATh BHIBOJIBI IO OCHOBHBIM, IPHUHIAITHAIEHBIM
Ba)XHBIM 3aJ1a4aM pPaOOTHI.

2. TlopOupaer obOopynoBaHWE, MaTepHall, HAUMHACT PabOTy C TMOMOIIBIO YUHTENs, WIA B XOJE
NPOBEICHUS U3MEPEHUI, BEIYUCICHUH, HAOIIONEHUH OIyCKAeT OMHMOKHA, HETOYHO (OPMYIHPYET
BBIBOJbI, 0000I1IEHHS.

3. IIpoBoauT paboTy B HEpAMOHAIBHBIX YCIOBHSIX, YTO MPUBOJUT K TMOJIYUYEHHIO PE3YJILTATOB C
OOJBIIMMHU MOTPEIIHOCTSIME; WIIA B OTUETE AOMYCKAET B O0IIEH CI0KHOCTU He Oojiee IBYX OLUIMOOK
(B 3amMcsAX YUCEN, pe3yJIbTaTOB U3MEPEHUHN, BBIYMCICHUH, COCTaBIEHUH IpadUKOB, TAOIHUIL, CXEM U
T.J1.), HE UMEIOLIHX JUIs TaHHON paO0Thl MPUHIUIIMAIBHOTO 3HAYEHNUs1, HO MOBJIMSBIINX HA Pe3yJIbTaT
BBITTOJTHEHHUSI.

4. Jlomryckaet rpyOyro OmHMOKY B XOJ€ BBITIOJHEHHUS pa0OTHI: B OOBSICHEHWH, B O(OpMIICHUH, B
COONIOACHUM TMpaBWJI TEXHUKH O€30MacHOCTH, KOTOPYIO YUEHUKH CIpaBJIIeT MO TpPeOOBaHUIO
YUUTEIS.

Otmertka "2" craBUTCS, €CIIN YUEHUK:

1. He onpenensier caMOCTOATENBHO L€ pabOThl, HE MOXET 0e3 MOMOIIM yYUTelNsl MOATOTOBUTh
COOTBETCTBYIOIEE 000PY/I0BAHNUE; BBIMOIHAET paboTy HEe OTHOCTHIO, M 00BEM BBHINOIHEHHON YacTh
HE M03BOJISIET C/IeNIaTh IPABUIIbHBIC BBIBOJIBI.

2. Jlonyckaer nBe u Oosiee rpyOble OMMOKM B XOZA€ padOT, KOTOpblE HE MOXKET HCIPAaBUTh IO
TpeOOBaHUIO NEAArora; Wi MPOU3BOIUT U3MEPEHNUS, BEIUNCIICHUS, HA0II0/IEHUSI HEBEPHO.

3. Her oTBera.

['pyObIMM CYUTAIOTCS OUTUOKHU:

- HC3HAHHC ONPCACICHUA OCHOBHBIX HOH}ITI/II>'I, 3daKOHOB, IIpaBUJI, OCHOBHBIX HOHO)KCHHﬁ, TCOpHH,
HC3HAHUC (bOpMy.H, OGH.IGHpI/IHSITLIX CHMBOJIOB 0003HAUYCHUM BCJIIMYMH, CAWHUL] WX U3MCPCHU,
HanMEHOBAaHMI 3TUX CAHUHUIIL,

- HCYMCHHC BBIACIIUTL B OTBCTEC I''IABHOC, 0606H_II/ITL PE3YJIbTAThI U3YUYCHUA,

- HCYMCHHC IIPUMCHUTD 3HAHUA IJId PCUHICHUA 3aaa4, 00BACHEHUSA SABJICHUS,

- HCYMCHHEC YUTAaTh U CTPOUTH rpaq)mm, MMPUHIUITHAJIIBHBIC CXCMBI,



- HEYMCHHE IIOJrOTOBUTh YCTAHOBKY WJIM JIaOOpaTopHOe OOOpYyJOBaHUE, IPOBECTH OIIBIT,
HaOO/IeHUe, CAenaTh HEOOXOIUMBbIC pacuéThl WM WCIONh30BaTh IMMOJNyYECHHBIC JaHHBIC s
BBIBOJOB;

- HEyMCHHE T0JIb30BAThCS IEPBOUCTOYHUKAMH, YISOHHUKOM, CIIPABOYHUKOM;

- HapylleHUEe TEeXHUKHA OE30MacHOCTH, HEOPEKHOE OTHOIIEHHWE K 000pyaoBaHHWIO, MpHOOpaM,
MaTepraiaMm.

K HerpyObIM OTHOCSTCS OIIHOKH:

- HETOYHOCTHh (POPMYJIUPOBOK, OIPEICICHHM, MMOHITHH, 3aKOHOB, TCOPHIA, BEI3BAHHAS HEIOJHOTOMN
0XBaTa OCHOBHBIX IPH3HAKOB ONPECIIIEMOro MOHATHS WM 3aMeHOM 1 — 3 W3 3THX NPU3HAKOB

BTOPOCTETIEHHBIMH;

- OIMOKY TPHU CHATHUU TOKA3aHUH C M3MEPUTENBHBIX MPHOOPOB, HE CBSI3AHHBIC C OMPE/ICICHUEM
IEHBI JIeJICHUs IIKaJbl; - OMMOKHM, BBI3BAHHBIE HECOOJIOJACHUEM YCIIOBUI INPOBEICHHS OIbBITA,
HaOJIOIeHUs, YCIOBHN paboThl pubopa, 000pyI0BAHHS;

- OIIMOKYU B YCJIOBHBIX 0O003HAYEHUAX HA CXEMaX, HETOUHOCTh IpaduKa; - HepalMOHAIBHBIN METO
pelleHus 3a/1a4M, BBIOJIHEHUS YaCTH MPAKTHUECKON padoThl, HEAOCTATOYHO MPOJYMAHHBIN IUIaH
YCTHOTO OTBETa (HapylIeHHE JIOTUKH H3JI0KEHHS, IMOJAMEHA OTJEIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTETICHHBIMH );

- HepalMOHaIbHbIE METOBI PA0OTHI CO CIIPABOYHOMN JTUTEPATYPOIL;

- HEyMEHME pellaTh 3aJja4, BBIIOIHATH 3a/1aHNs B 00IIEM BUJIE.

Henouéramu sBisroTes:

- HepaIlMOHAIILHBIC MPUEMBI BBIYUCICHUH U MPeoOpa30BaHMii, BBITOJHEHUS ONBITOB, HAOIIOICHUH,
NPaKTUYCCKHUX 3a/IaHU,
-apruMeTHIeCcKre OMMOKH B BEIYMCICHHSIX;
- HeOpPEIKHOE BBIMOJIHEHHUE 3aITUCEH, YePTEKEH, CXeM, rpaduKoB, TaOIIUII;
- oporpaduueckre U MyHKTyaIl[MIOHHBIE OIIMOKH.
Kputepuu onieHuBaHus TECTOBOI0 3a/1aHNs, TOMAIIHEr0 3a/1aHNs, 3a4eTa:
«5» 90-100%
«» 70-89%
«3» 50-69%
«2» Menee 50%
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