MHUHHUCTEPCTBO NPOCBEIEHUS POCCUMACKOM ®EJIEPAIINUA
MuHHCTEPCTBO NPOCBEIICHHUS U BOCIIUTAHUSA YJIbSAHOBCKOM 00J1aCTH
AIMUHHMCTPALMS MYHHUIMNAJIbHOT0 00pa3oBanus " L{nabHUHCKAIT
paiioH" YIbsIHOBCKOI 00J1aCTH B JiMLle YTIPaBJIeHUs1 00pPa30BaHUA
aJIMHUHHMCTPALMUA MYHHIUNAIBHOT0 00pa3oBanus "luiabHuHCKMi paiion"
YabsiHOBCKOI 00J1acTH

HoBoaaramunckas CII

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha 3aceganuu [LIMO 3amectutenb qupekTopa  JMpeKTop MIKOJIbI
no YBP
UYekymikuna ['.B. Yr1puBanora H.M.

[Ipotokon Nel ot «17»
aprycrta 2023 .

[Tpukaz Ne 103 ot «17»

Cunynosa E.H.
aprycrta 2023 .

[Ipotokomn Nel ot «17»
aprycrta 2023 .

NOKYMEHT NMOANMUCAH
QNEKTPOHHOW NOANUCHIO

PABOYAS IIPOTPAMMA
(ID 2693050)

yueOHoro npeamera «buosiorus. ba3oBbiii ypoBeHb»

u1st oOyyaromuxes 10 — 11 knaccos

c.HoBbie Aaramm 2023 r.



HOACHUTEJIBHAA 3AIIMCKA

ITpu pa3zpaboTke mporpamMmbl O OMOJIOTMM TEOPETHUYECKYIO0 OCHOBY IS
onpeaeneHusl MoAXoA0B K (OPMHPOBAHUIO COAEPNKAHUSA YUEOHOro IpeaMeTa
«buonorus» cocraBunu: kKoHuentyaibHsle nonoxkenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJeH, COAepX aHus, pe3yJbTaToB OOy4YEeHHsS U
TpeOOBaHUI K YPOBHIO IOATOTOBKHM BBIITYCKHHKOB, MOJOXEHHUS 00 0OIIUX
HeIsIX M NPUHIMIAX, XapAKTEPHU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6mero oOpasoBaHusi B Poccuiickoit ®expepanuu, a Takke
MOJIOXKEHUS O crielupuKe OMOJIOruH, €€ 3HAUCHUH B TO3HAHUU KUBOU TPUPOIbI
U o0ecrneueHnd CyUIECTBOBaHUs uejoBedeckoro oomectsa. CoriacHo
HA3BaHHBIM MOJIOKEHUSAM, ONpPENENEeHbl OCHOBHbIE (YHKLIHMH IMPOTPaMMBbI IO
OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma mno Ouosiormu Aa€T NPEACTaBICHHE O LENsIX, 00 oOmen
CTpaTeruu OOy4YeHUs, BOCIUTAHUA M PA3BUTHUA OOYYAIOIIMXCA CpPEACTBAMU
yueOHoro mnpenmera «buonorus», omnpexaenser o0sA3aTeNbHOE MPEIMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeielieHue 1o pa3fenaM U TeMawm,
PEKOMEHyEMYIO IOCJIE€I0BAaTEIbHOCTh H3Y4YEHUs Y4YeOHOro Marepuana cC
y4€TOM  MEXIPEIMETHBIX ¥  BHYTPHUIIPEAMETHBIX  CBSI3€H,  JIOTHKH
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYaIOIIUXCS.

B nporpamme no OHONOrMM TakKe YYUTHIBAIOTCS TPEOOBAHMS K
IUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEAMETHBIM U TPEAMETHBIM pe3yJbTaTam
o0yueHuss B (OPMUPOBAHMU OCHOBHBIX BHUJOB y4e€OHO-IO3HABATEIbHOU
NEeSATENbHOCTH/YUEOHBIX JEUCTBUI O0YYalOIIMXCS MO OCBOEHHUIO COJEpKaHUs
OMOJIOTMYECKOT0 00pa30BAHMSL.

B mporpamme mno Owuwonormu (10-11 kmaccel, 0a30BBI  ypOBEHB)
peann30BaH MPUHLUI NPEEMCTBEHHOCTH B M3YYEHHM OHMOJIOrMH, Ojarojgaps
yeMy B HEHl NpOCMaTpUBaeTCs HANpPaBIEHHOCTb Ha pa3BUTUE 3HAHMIA,
CBA3aHHBIX C ()OPMUPOBAHHEM ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHMS,
LHEHHOCTHBIX  OpPUEHTAlUA  JIMYHOCTH,  SKOJOTMYECKOIO  MBILUICHHUS,
NpeACTaBICHUM O 3JI0POBOM 00pa3e KU3HU U OEpeKHbIM OTHOIIEHUEM K
OKpyXawued npupoaHo cpeae. Ilostomy Hapsigy ¢ M3y4YEHUEM
00IEOMOIOTUYECKUX TEOPUM, & TAK)KE 3HAHUU O CTPOEHUM >KMBBIX CHUCTEM
Pa3HOIO paHra M CYHIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HUX IPOLECCOB B
nporpaMme 1o OWOJIOTHMH YJIEJIEHO BHUMAHHUE HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWH B MOBCEIHEBHOW KU3HHM JUJISl PEILICHUS IPUKIIAIHBIX 33]1a4, B TOM YHUCIIE:
OpoQHUIAKTUKMA  HACJEACTBEHHBIX  3a00J€BaHUM  4YeJOBEKa,  MEAMKO-
TE€HETUYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTUYECKHU
1eJ1eCO00pa3HOro MOBEAEHUS B OKpYXalolled NPUPOJHOM Ccpele, aHaau3a
BJIMSIHUSL XO35IMCTBEHHOM AESTEIIBHOCTU YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U
UCKYCCTBEHHBIX  JKOCHCTEM.  YCWIEHHE BHUMAaHHMS K  [PUKIATHOU
HalpaBJIEHHOCTH  yuyeOHoro  mpeamera  «buonorus»  NpoAMKTOBAHO
HEOOXOIUMOCTBIO 00ECIIEYeHUs! YCIOBUM ISl PEIICHUs] OJJHOM M3 aKTyaJbHBIX
3aJla4 IIKOJbHOTO OMOJIOTMYECKOro 00pa3oBaHUs, KOTOpas IMpeArnojaraet
(dbopMHpoBaHUE Yy 00yHarOUIUXCSl CIIOCOOHOCTU aAaNTHPOBATHCA K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOILETOCS] COBPEMEHHOI'O MHUPA.

buonorus Ha ypoBHE cpenHero o0mero oOpa3oBaHUs 3aHUMAET Ba)KHOE
mecto. OHa obecrieunBaeT (GOPMHUPOBAHUE Y OOYUAIOLIUXCS MPEACTABICHUMA O
HAy4YHOM KapTUHE MUPA, pacluupsieT 1 0000UIaeT 3HAHUS O KUBOU MPUPOJE, €&
OTJINYUTEINIBHBIX MPHU3HAKAX — YPOBHEBOM OPraHU3allMM U DBOJIOLMH, CO31AET
yCIOBHSL  JUISi: TIO3HAHUSA 3aKOHOB JKMBOM MpUPOIbI, (POpMUpOBaHUS



(yHKUIMOHAIBHOW T'PaMOTHOCTH, HABBIKOB 3JI0POBOr0 M Oe3omacHoro oOpasa
KU3HHU, HKOJOTMYECKOr0 MBIIUICHHUS, LEHHOCTHOTO OTHOILIEHUS K KUBOU
IPUPOJAE U YEIOBEKY.

Bonpmioe  3HaueHue  OWOJIOTHST  MMEET  TaKkKe  JUIl  pelleHus
BOCIIUTATENbHBIX M Pa3BUBAIOIIMX 3a/lady CpeaHero obmiero oOpa3oBaHus,
couanu3anuu olyyvatomuxca. M3ydenne OuUOIOTUM OOECIEUUBACT YCIOBUSA
TUIS (GOopMHpOBaHUSA  HMHTEIUIEKTYalIbHBIX, KOMMYHUKAIIMOHHBIX |
UH(OPMAIIMOHHBIX  HaBBIKOB, ACTETUYECKOM  KYJbTYypbl, CIOCOOCTBYET
UHTErpauryd OMOJIOTMYECKUX 3HAHUU C MPEJCTaBICHUSMU U3 JAPYTHX y4eOHBIX
OpeIMETOB, B YacTHOCTH, (U3MKHU, XuMHM U reorpaduu. HazpanHble
NOJIOXKEHUSI O MpeJHa3HaueHUHu ydeOHoro npeamera «buonorus» cocraBuin
OCHOBY [UIsl OIpPEIENCHHUs] TOJIXOJI0B K OTOOpY M CTPYKTYPUPOBAHHUIO €r0
coJiep KaHusl, IPEJICTABIEHHOTO B TpOrpaMme 1o OMOJIOTHH.

Ot60p conepkanus yueOHOro npeamera «buonorus» Ha 6a30BOM ypoBHE
OCYLIECTBJIEH € MO3MIMI KyJIbTYpOCOOOPAa3HOrO MOAXO0/AA, B COOTBETCTBUHU C
KOTOpPbIM OOy4Yarolrecs: JOKHbl OCBOUTh 3HAHUSA U YMEHUS, 3HAYUMBIE s
dbopmupoBaHus OO0IIEH KyJIbTYpbl, OMNPEACIAIONIUE aJCKBATHOE IOBEJCHUE
YeJI0BEKa B OKPY Karolel MPUPOJIHON cpejie, BOCTpeOOBaHHbBIE B TOBCEIHEBHOM
KU3HU U MPAKTUUYECKOU JesaTebHOoCTU. Oco00e MECTO B 3TOM CUCTEME 3HAHUM
3aHMMAIOT  3JIEMEHThl  COJAEpXaHUs, KOTOpbIE CIIyXaT OCHOBOM  JuIs
dbopMupoBaHUsS TMPEACTABICHUH O COBPEMEHHOM €CTEeCTBEHHO-HAyUYHOMU
KapTUHE MHUpPAa W LEHHOCTHBIX OPHEHTAIUSAX JUYHOCTH, CIHOCOOCTBYIOLIUX
rYMaHHM3aluu OMOJIOTMYECKOro 00pa3oBaHusl.

CTpyKTypupOBaHHUE COJIEpKaHUs y4eOHOro MaTepualia B MporpaMMme Io
OMOJIOTUM OCYILIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KUBOW MPUPO/IbI, O €€ YPOBHEBOU OpraHU3aluu
U BBOMIOUMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4Y€OHOro mpeameTa
«buosorus» BbIIEIEHBI CIEAYIOIIME COJIEpKATEIbHbIE TUHUM: «bHONOrUs Kak
Hayka. MeTobpl Hay4yHOro no3HaHus», «KieTka kak OMoNoruyeckas CUCTEMay,
«OpranusM Kak Owuonormyeckas cucrema», «Cucrtema M MHOrooopasue
OPraHUYECKOTO MUPa», «IBOJIOLMUS JKUBOW MPUPOIBD»Y, «IKOCUCTEMBI H
IPUCYLIME UM 3aKOHOMEPHOCTH.

[ens u3yuenust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIAJICHHE OOYYalOIMMHUCS 3HAHUAMH O CTPYKTYpHO-(YHKIHOHAIBHOU
OpraHu3allid >KUBBIX CHCTEM PAa3HOTO paHra W MNpPUOOpPETEeHHE YMEHHI
UCIIOJIb30BaTh 3TU 3HAHUS JJIsl TPAMOTHBIX JEHCTBUWA B OTHOIIEHHH OOBEKTOB
YKUBOU MPUPOJIBI U PELICHUS PA3TUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTxkeHue uenu u3ydeHuss yudeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CTIEUMBACTCS PEIICHUEM CICAYIOIINX 3a/a4:

OCBOEHHME O0YYaIOIMMHUCS CUCTEMbl 3HAHUW O OMOJIOTMYECKUX TEOPUSX,
YUYEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIOTE3aX, IPAaBUIIAX, CIYKAIUX
OCHOBOM 117151 OPMUPOBAHUS MPEJCTABICHUI O €CTECTBEHHO-HAYYHON KapTHUHE
MUpa, O METOJAaX HAyYHOrO IIO3HAHMS, CTPOEHHUU, MHOrooOpasuu H
OCOOEHHOCTSIX JKHMBBIX CHUCTEM DPA3HOTO YpPOBHS OPraHM3alUH, BbLAAIOIIMXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUH;

(dbopMHpoBaHUE y 00yYaIOIMXCS MMO3HABATENbHbBIX, UHTEIJIEKTYaIbHBIX U
TBOPUYECKUX CHOCOOHOCTEN B MpOLIECCE aHaIM3a JTAHHBIX O MYyTSIX PAa3BUTUA B
OMOJIOTMM HAYYHBIX B3IJISJIOB, MJIEH M MOAXOJOB K M3YYEHHIO KUBBIX CHUCTEM
Pa3HOT0 YPOBHSI OPraHU3alUY;

CTAaHOBJICHHE Yy OOydawlIuxcs oO0mell KylbTypbl, (PYHKIHOHAIBHOU
IPaMOTHOCTH, pPa3BUTHE YMEHHMH OOBSACHATH M  OLICHUBATH  SIBJICHUS



OKPY’KaIOIIEr0 MHUpa >KUBOM MPUPOABl HAa OCHOBAaHMM 3HAHUU W ONBITA,
NOJIYYEHHBIX MPU U3YYEHUU ONOJIOTUY;

dbopMupoBaHUE Yy O0OyYarOIUMXCSl YMEHHUHM WJUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUM B MPAKTHUECKOW AESTEIBHOCTU YEJIOBEKA, PA3BUTHUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTU;

BOCIIUTaHUE YOS KIEHHOCTU B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KUBOU
OPUPOJIbI, HEOOXOJAMMOCTH OEpEeXKHOTO OTHOIICHHS K HEH, COoOIoaeHus
ATUYECKUX HOPM IPH NMPOBEACHUU OMOIOTUYECKUX UCCIIEIOBAHUI;

OCO3HaHWE LIEHHOCTH OMOJIOTMYECKMX 3HAHMM JJIsl MOBBILIEHUS YPOBHS
9KOJIOTUYECKOHN KYJIbTYpPBL, JUIsl POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

IpUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHHI B NMOBCEAHEBHOM >KU3HU
JUISl OLIEHKH TOCJIEICTBUM CBOEU JAESATENBHOCTH 110 OTHOIIEHUIO K OKPYKaroIen
cpeae, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHME U COOJIOJICHHE MEP
npopuIaKTUKY 3a00JIeBaHUH.

B cucreme cpemgnero oOmiero obpazoBanus «buosiorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI 00sA3aTENIbHBIM YY€OHBIM MPEIMETOM, BXOSALIUM B
CoCTaB NpeaMeTHOI o0nacTh « EcTecTBeHHO-HAyUHbIE TPEIMETHI.

Jns u3ydeHuss Ouosiorud Ha 0a30BOM YPOBHE CpPEIHEr0 O0OIIero
oOpazoBaHus oTBoaUTCS 68 yacos: B 10 knmacce — 34 ydaca (1 dac B Henento), B
11 xnacce — 34 gaca (1 yac B HeAemIO).



COIAEPKAHUE OBYUEHUA
10 KVIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHbIMH HayKamu, (uiocopuend, 3TUKOH, 3CTETUKOU H
npaBoM. Ponb Ouonorun B (OpMUpPOBAaHUU COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cucrtema OMOJOTMYECKUX HAYK.

Meronbl TO3HAHUS KUBOM MNpUponbl (HAOIIOJAEHUE, SKCIEPUMEHT,
omnuCcaHWe, HU3MEpEeHue, Kiaccuukauus, MOJCIMPOBAHUE, CTATUCTUYECKAS
00paboTKa JTaHHBIX ).

JdemoncTpanun:

[Toptpersr: Y. lapBun, I'. Mennens, H. K. Konsuos, [x. Yorcon u @.
Kpuk.

Tabmuupl 1 cxeMbl: «MeTo/bl TO3HAHMS )KUBOU PUPOIBI.

JlaGopaTopHblie U MpaKTHYeCKUe padOThI:

[Tpaktuueckas padora Ne 1. «l/cnosib30BaHUE pPa3IMYHBIX METOAOB MpHU
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cuCTeMbl U MX OPraHM3aLusl.

XKusble cucrembl (OMOCHCTEMBI) KaK MpPEIMET HU3y4YEeHHs] OHOJIOTHH.
OTnuryre KUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OuocucteM M HUX pa3zHooOpaszue. YPOBHU OpraHu3aluu
OMOCHCTEM:  MOJIEKYJIAPHBIM, KIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN,
MOIMYJISIMOHHO-BUJI0BOM, IKOCUCTEMHBIN (OMOreoIIeHOTHYECKUI ),
onochepHbIil.

JdemoncTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHbIE TPHU3HAKH KU3HW», «YPOBHU
OpraHu3aluy )KUBOU TPUPOIBD».

O6opynoBanue: mojesb MoJiekybl JIHK.

Tema 3. XumMu4yecKuii COCTaB M CTPOCHHE KJICTKH.

XWMHUYECKUM COCTAaB KIETKHU. XMUMHUYECKHE AJIEMEHTHI: MAaKpOAJIEMEHTHI,
MHUKpO3JIEMEHTHI. Boia 1 MUHEpaIbHbIE BEIIECTBA.

@OyHKIIMUM BOJABI M MUHEpaJbHbIX BellecTB B KieTke. [lognepxanue
OCMOTHYECKOI0 OanaHca.

benku. CocTaB u crpoeHne 0eJIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
Hesamenumble W 3aMEHMMBbIE AMHHOKHUCIOTBL. AMWHOKHUCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OEIKOBOI MOJIEKYJIbI (IE€PBUYHASL, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHAA CTPYKTypa). XHMMHUYECKHE CBOMCTBa OelikoB. buosornueckue
(GyHKUIMU OENKOB.

depmeHThl — Ouonoruueckue Katanuzatopsl. CTpoeHue ¢epMeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuu@uuHocts. KodepmeHnTsl. ButamuHsl.
OTnuuus GepMEHTOB OT HEOPTAaHUYECKUX KaTaIU3aTOPOB.

VYrneBoawl: MoOHOcaxapuabl (TJHOKO3a, pubo3a U JAe30KcHpud03a),
aucaxapubsl (caxaposa, JIaKTO3a) W MoJiucaxapujbl (Kpaxmaln, TJIMKOTEH,
1esu0I03a). buonornueckue GyHKIUU YIIIEBOIOB.

Jlunuasl:  TpurnMuepuasl, Qocdonunuasl, crepouisl. [ uapoduabHO-
ruapodoOHbIle CBOIcTBA. buonorndeckue ¢yHkuuu aunuaos. CpaBHEHHE
yTJ€BOAOB, OEIKOB U JIMIHJIOB KAK UCTOYHUKOB SHEPIHH.



Hyxkneunoseie xucnorel: JJHK wm PHK. Hykieornaer — MoHOMeEpBI
HyKJ1euHOBBIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenune u ¢dynkumuu
PHK. Buast PHK. AT®: ctpoenue u GpyHKIMH.

[utosorus — Hayka o kietke. Krnerounas teopuss — mpuUMep
B3aUMOJICUCTBUS Hed U (DaKTOB B HAYYHOM MO3HAHUM. MeToAbl H3yyeHUs
KJICTKH.

Knerka kak nenoctHas >xuBass cuctema. OOmye NpHU3HAKH KIIETOK:
3aMKHYTasl Hapy>kHasi MmemOpaHna, moisiekyJibl JIHK kak renetruueckuit annapar,
CUCTEMa CUHTE3a OelKa.

Tunel KIETOK: 3yKapuOTHYECKas M Mpokapuoruueckas. OcobeHHOCTH
CTpO€HHUs poKapuoTuieckoil kietku. Kierounas crenka 0akrepui. CTpoeHue
3YKaAPUOTUYECKON KIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOUN, XKWBOTHOM H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTE€HKA, MIMKOKAJIUKC,
ux (Qyukouu. Iliasmatuueckas MeMmOpaHa, €€ CBOWCTBA U (DYHKIMH.
[Mutonnasma u e€ opraHouabl. OnHOMeMOpaHHbIe opraHouibl KieTku: IIIC,
armapatr  [onbmxu, Jsm3ocombl. [loyaBTOHOMHBIE — OpPraHOMABI  KJIETKH:
MUTOXOHAPUHU, TIACTUABL. [IpOoUCXOXKAEHNE MUTOXOHAPHUM M TIacTua. Bumsl
mwiactua. HemeMOpaHHble opraHOU]IbI KJIETKU: pUOOCOMBI, KIETOYHBIM LIEHTD,
LUEHTPHUOJIU, PECHUYKH, KI'YTUKH. DYHKIIMM OPraHOUAO0B KJIETKU. BKIiItoueHus.

Anpo — peryasTopHblil IeHTp KieTku. CTpoeHue sapa: siaepHas 000J04Ka,
KAapHOILIa3Ma, XpPOMATHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIETKE.

JdemoncTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammer:  «PacnipeieneHne XHMHMYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM IPUPOIEY.

Tabmuuel u cxemsl: «lleprognyeckas TadnuIa XUMHYECKUX 3JIEMEHTOBY,
«CTtpoeHue MosekyJsibl Boab», «buocunres Oenka», «CTpoeHHE MOJEKYIbI
oenkay», «Ctpoenue pepmentay, «Hyknennossie kucinoTel. JJHK», «Ctpoenue
Monekyinsl AT®», «CTpoeHue JYKapHOTHYECKOM KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
IPOKApUOTUYECKON KiIeTKn», «CTpoeHue dAapa KIETKU», «YTJIEBOAb»,
«JIummaey.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, OOOpYJIOBaHUE JUIsl MPOBEICHUS
HAOJIIOICHUM, U3MEPEHU, 3KCIEPUMEHTOB, MUKpPOIpPENapaTbl PacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KJIETOK.

JlaGopaTopHblie U NpaKTHYeCKUe padoThI:

JlaGoparopnass pabotra No 1. «/3yueHue KaTalUTUYECKOW AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WM KaTalasbl)y.

JlaGopatopHass pabora Ne 2. «M3ydyeHue CTpOEHUS KIETOK pPACTCHUH,
KUBOTHBIX M OaKTEpHil 107 MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OIIMCAHHUE».

Tema 4. ’KusHeaesATeIbHOCTh KICTKH.

OOMeH BelecTB, WM METab0Iu3M. AcCUMUIAIIUS (TUTACTUYECKUM OOMEH)
U JTUCCUMWISIIUS (SHEPreTUYeCKUii 0OMEH) — JIB€ CTOPOHBI €IUHOTO Mpolecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHUsl BEILECTB M DHEPrUU B IMOHMMAaHUU
MeTaboau3ma.

Tunbr oOMeHa BemiecTB: aBTOTPOQHBIN U rerepoTpodHbiil. Poib
(epMeHTOB B OOMEHE BEILIECTB U MPEBPAILICHUHN SHEPTHH B KIIETKE.



®orocunte3. CBeroBas M TeMmHOBass (¢a3bl (¢oTocuHTe3a. Peakuuu
dbotocunTeza. DPdexTuBHOCTH (PoTOocuHTE3a. 3HaueHue (HOTOCUHTE3a st
KU3HU Ha 3emiie. BiusHue ycnoBuil cpenbl Ha (OTOCHMHTE3 U CIOCOOBI
NOBBIILIEHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHH.

XeMocuHTe3. XEMOCHUHTE3UpYIOIIe OakTepuu. 3HAY€HHE XEMOCHUHTE3a
JUIS J)KA3HHU Ha 3eMiIe.

DHepreTuueckuit oOMeH B kieTke. PacrienyieHue BEeleCTB, BbIICICHUE U
AKKyMYJMPOBAHHE B3HEPrMM B KJIETKE. OTalbl HSHEPreTUYECKOro oOMeHa.
['mukonms. bpoxkenue u ero Buabl. KHCIOPOIHOE OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPreTUYECKOro oOMeHa.

Peaknuu matpuuHoro cunte3a. I'enernueckas uHpopmanus u JIHK.
Peanuzauus renernyeckod mHpopmanuu B KieTKe. ['eHEeTHUeCKHil KOa U €ro
cBorictBa. TpaHckpuniuss — wmarpuuHblid cuHTe3 PHK. Tpancmsamus -
OnocuHTe3 Oenka. Otanbl TpaHcasuuu. KoaupoBaHue aMUHOKHUCIOT. Poiib
pubocoM B OMOCHHTE3E OelKa.

Heknerounsie ¢popmbl xu3HU — BUpyChl. McTopust oTkpbiTus BUupycoB (/1.
N. NBanoBckuit). OCOOEHHOCTH CTPOCHUS U >KU3HEHHOrO IMKJIA BUPYCOB.
bakrepuodaru. bone3snu pacTeHuil, >XMUBOTHBIX U YEJIOBEKA, BbHI3HIBACMBIC
Bupycamu. Bupyc nmmynoaepuuura yenoseka (BHY) — Bo3doyaurens CIIM/la.
OOpaTtHass  TpaHCKpuUIILIMS, peBepraza u  uHTerpasa. llpodunakruka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHMIA.

JdemoncTpanun:

[Toptpetsr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabnuiel u cxembl: «Tunsl nutanusy, «Metabonuzmy», «MUTOXOHIPUSY,
«OHepreTudyeckuii 0omMen», «Xmnoporiact, «Dotocuntes», «Crpoenue JTHK»,
«CtpoeHue u (QyHKIHMOHHpOBaHUE reHay, «CunHTe3 Oenkay, «IeHeTnueckuit
ko1, «Bupyce», «bakrepuodarn», «CTpoeHHE M KU3HEHHBIM LUK BUpYycCa
CII1 a, 6akTepuodaray, «Perukanus JTHK.

OGopynoBaHue: MOJIEJIU-AIIUIMKALIUY «Y 1BOCHUE JIHK 151
TpaHCKpunuus», «buocunres 0enka», «CTpoeHHe KIETKH», MOJENb CTPYKTYPBI
JIHK.

Tema 5. Pa3MHOKeHHe 1 MHAMBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

KiieTouHblil 1UKII, UK KU3HEHHBIM LUK KiIeTku. MuTepdaza u Mutos.
ITpoueccel, npoTekaromue B uHTEpdaze. Permkanus — peakuus MaTpU4HOIO
cunteza JIHK. Crpoenue xpomocomM. XpOMOCOMHBIH HAOOp — KapUOTHII.
JIunnouaHbli M TalUIOMJHBIA  XpPOMOCOMHBIE  HaOOphl.  XPOMATHUIBI.
[{nuTonornyeckue OCHOBBI PA3MHOXKEHUS W HWHIAWMBHUAYAJbHOIO Pa3BUTHUSA
OpPraHHU3MOB.

Henenue knetkn — muto3. Craauu murtosa. [Iponeccel, mpoucxoadmue Ha
pPa3HBIX CTAUSIX MUTO3a. BUOJIOrMYECKU CMBIC]T MUTO3A.

[Tporpammupyemas ruOesb KIETKH — alonTo3.

®opMbl  pa3MHOXEHUSI OpPraHU3MOB: Oecrojioe U 1oJioBoe. Bumbl
Oecrnojoro  pasMHOXKEHMs: JEJIEHHE HaJABO€, II0YKOBAaHWE OJHO- U
MHOT'OKJIETOYHBIX, cropooOpa3oBaHue, BETE€TaTUBHOE  Pa3MHOXKEHUE.
M cKyCCTBEHHOE KIIOHMPOBAHUE OPTaHU3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIIUU.

[TosioBOE pa3MHOXKEHHE, €r0 OTIIMYUA OT OECIIOI0rO.

Meiio3. Cranun menosa. IIpoueccsl, mpoucxoasmue Ha CTaInusIX MENH03a.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. buonmormyeckuit CMbICT U
3HAYCHUE MEN03a.



["amerorene3 — mpouecc 0Opa3oBaHUsl MOJOBBIX KJIETOK Y >KUBOTHBIX.
[TosioBbIE K€NE€3bI: CEMEHHUKU U SIMUHUKU. OOpa3oBaHHUE U Pa3BUTUE MOJOBBIX
KJIETOK — raMer (CrepMaTo30uj, SULEKIETKa) — CIepPMAaTOreHe3 U OBOIEHE3.
OcoOeHHOCTH CTpPOCHUS SIULEKIETOK U crepMaTo3ouioB. OII010TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpPUOHAIBHOE pPa3BUTHE
(aMOpuorenes). tanbl SMOPUOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX )KUBOTHBIX:
npobsieHue, racTpyisuus, opraHorenes. [loctamOpuonansHoe pazBuTHe. THITbI
MOCTAMOPUOHAIILHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (JIMYMHOYHOE). Biusinue
Cpelibl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOKAEHHBIE
YpOJICTBa.

Poct u pa3zButue pacrenuii. OHTOreHe3 HBETKOBOIO PaCTEHHUs: CTPOCHUE
CEMEHHU, CTaIUH1 Pa3BUTHS.

JdemoncTpanum:

Tabmuubr 1 cxembl: «DOpMbI pa3MHOXKEHUS OPraHu3MoOBY, «JlBoitHOE
OIUIOAOTBOPEHUE Y LIBETKOBBIX pACTeHMi», «BereraTuBHOe pa3sMHOXEHHE
pactenuity, «Jlenenue kietku Oaktepuily, «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpomocombly, «Kierounbslid ukin», «Pennmukanus JJTHK», «Mutos»,
«Menos», «lIpsmoe u HenpsiMoe pa3BUTHEY, «]'aMeTOreHe3 y MIIEKOIUTAOIINX
U 4enoBeka», « OCHOBHBIE CTAMU OHTOT'€HE3a.

O6opynoBaHue:  MHUKpPOCKOI,  MHKporpenaparsl  «CriepMaTro30usl
MJICKOIIMTAIOLIETO», <« SliIeKiIeTka wmiekonutamouero», «Kapuokunes B
KJIETKaX KOpEIIKa JyKa», MarHUTHasT MOJE/b-anIuIuKaius «JleleHue KIeTku,
mozens JJHK, Mmoznens MeradazHoil XpoMOCOMBI.

JlaGopaTopHblie U NpaKkTHYecKUe padoThbI:

JlaGopatopnas padora Ne 3. «HaOmioneHue MuTo3a B KJIETKAX KOHUMKA
KOpEILIKa JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax».

JlaGopatopHasi padota No 4. «M3yueHue CTpOEHUsSI MOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpenaparaxy».

Tema 6. HacsiencTBeHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer n 3agaum reHeTuku. HMcropuss paszButus reHetuku. Ponb
LUTOJIOTMM W 3MOPHOJIOTMH B CTAHOBJIEHUM T'€HETHKU. Bkiaa poccuiickux u
3apyOeKHBIX  YYEHBIX B  pa3BUTHE TCHETHKUA. MeTOJbl  T€HETHKHU
(ruOpUI0JIOTHYECKUM,  IUTOTCHETUYECKUH,  MOJICKYJISIPHO-T€HETUYECKUIN).
OcCHOBHBIE T€HETUYECKHE TIOHATHS. | eHeTuYecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HAcJIeIOBaHUsS  MPU3HAKOB, yCTaHOBIEHHbIE [
Mennenem. MoHOruOpHuIHOe CKpelMBaHUE. 3aKOH €AuHOO0Opa3us ruOpuoB
nepBoro nokosieHus. IIpaBuino 1oMuHUpOBaHMS. 3aKOH pacllErIeHUs
npu3HaKkoB. ['unoresa yuctorel raMeT. [lonHOE 1 HEMOJIHOE IOMUHUPOBAHUE.

JurnbpunHoe cKpeluBaHuWe. 3aKOH HE3aBUCHUMOTO  HACJeIOBaHUS
npu3HakoB. lluToreHeTnyeckue OCHOBBI  JTUTHOPUIHOTO  CKPELIMBAHMSL.
AHanu3upyoliee CKpEIIMBAHUE. Ucnons3oBanue AHAITU3UPYIOIIETO
CKpEUIMBaHUA JUIsl ONPEAEIICHHUs] TEHOTHIIA OCOOM.

CuenneHHoe HacinenoBaHue mnpusHakoB. PaGora T. Moprana mno
CUEIUIEHHOMY HAacJIeIOBaHUIO TeHOB. HapyluieHue cuenieHusi TEeHOB B
pe3yibTaTe KPOCCUHIOBEpA.

XpOMOCOMHasi TEOPHUsI HACIEACTBEHHOCTH. | eHeTnYecKkne KapThl.

['enernka nosia. XpoMOCOMHOE ONPEICIICHUE 10JIa. AYyTOCOMBI U MOJIOBBIE
XxpoMocoMbl. ['oMorameTHsle M rereporaMmeTHbie opraHu3Mbl. HacnegoBanue
IPU3HAKOB, CLEIJIEHHBIX C TIOJIOM.



MN3MEeHYHBOCTb. Bunel  M3MEHYMBOCTH: HEHACJICICTBEHHAsl U
HacleJACTBEHHass. Poib cpeapl B HEHACIHEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOJIU(PUKAIMOHHON M3MEHUMBOCTU. BapualMOHHBIA psag U
BapuanuoHHass kpuBas. Hopma peaknuu npusHaka. KoynuyecTBeHHblE W
KaueCTBEHHbIE MPU3HAKU U UX HOopMa peakuuu. CBOHCTBa MOAU(UKAIIMOHHON
U3MEHYUBOCTH.

HacneacrBenHasi, WM TeHOTUIIMYECKAs, U3MEHYUBOCTh. KOMOMHATHBHAA
U3MEHYUBOCTb. Melo3 W TMOJIOBOM TPOIlleCC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTannoHHas u3MeH4YuBOCTh. Kraccudukamnuss MyTanuid:
TE€HHbIE, XPOMOCOMHBIE, TE€HOMHblE. YacToTa M MNPUYUHBI MyTalUH.
MyTtarennble (QakTopbl. 3aKOH TOMOJIOTMYECKHX PAJIOB B HACIEACTBEHHOM
n3menuusoctu H. U. BaBuiiosa.

BresinepHas HAcIeICTBEHHOCTh U N3MEHYUBOCTb.

['enernka uvenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbI T€HETHKH
YEeJI0BEeKA: reHeaJIOTUYeCKU, ONMM3HEIOBEIN, LIMTOr€HETUYECKUH,
OMOXMMUYECKUN, MOJIEKYJsIpHO-reHeTHYeckuid. COBpEMEHHOE OIpeesIeHue
TE€HOTHUIIA: IOJITHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomomipto I1IIP-anann3a. HacnemcTBenHble 3a00J¢BaHMS YEIOBEKA: T'CHHBIC
00s1€e3HU, 00JE3HN C HACIIECTBEHHON MPEIpacioioKeHHOCThIO, XPOMOCOMHbBIE
0oneznn. ComaTHUeCcKME W TreHepaTUBHble MyTanuu. CTBOJIOBbIE KIIETKH.
[TpuHIMIIBL 310pOBOro 00pasa KU3HU, AMATHOCTUKU, MPOPUITAKTUKH U JICUEHUS
reHeTH4ecKux Oone3Hell. Meanko-reHeTuyecKoe KOHCYIbTUPOBAHUE. 3HAUEHHE
MEIUIMHCKOM TE€HETUKW B MPEJOTBPAILICHUH M JICYEHUU TE€HETHYECKUX
3a00JIeBaHUI YeIOBEKA.

JdemoncTpanuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Uetsepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupr u  cxeMbl: «MOHOTMOPUAHOE  CKPELIMBAHUE U  €ro
LUTOT€HETUYECKAST OCHOBA», «3aKOH PACIICIUICHWS W €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHUCTOTBI Tamer», «JluruOpuaHoe  CKpelrBaHUEY,
«lluTonornyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpelIMBaHus», «Meio3»,
«B3aumonencTeue ajueNbHBIX TE€HOB», «l e€HeTHYecKue KapThl pPaCcTEHUH,
KUBOTHBIX U YelloBeKay, «I'eHeTnka noisa», «3aKOHOMEPHOCTU HACJIEAOBAHMS,
CUEIUIEHHOro0 ¢ T1oJioM», «KapuoTumbl YenoBeKa W KMBOTHBIX», «Buabl
U3MEHUYMUBOCTIY, «MoaupukamoHHas U3MEHYUBOCThY, «HacnenoBanue pesyc-
(dakropa», «I'eHeTrKa rpynn KpoBu», « MyTallmoOHHAasi U3BMEHUYUBOCTDY.

O6opynoBanue: Mojenu-anuiMkauun «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonnoe pomuHMpoBaHue», «JluruOpuaHoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKOI M MuUKponpenapar «Jpo3zodpuna» (Hopma, MyTanuu
(OpMBI KPBUIBEB U OKPACKH TeNa), repdapuil «I opox moCeBHOM».

JlaGopaTopHblie U NpaKTHYeCKUe padOThI:

JlaGopartopHas pabota Ne 5. «M3yueHue pe3yibTaTOB MOHOTUOPUIHOTO U
JUTHOPUAHOTO CKPEIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIPENApATaX).

Jlabopatopnass padora Ne 6. «M3yuenne MoaubUKAIMOHHON
WU3MEHYMBOCTH, TOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOY.

JlabopatopHas padora Ne 7. « AHanu3 MyTaluuid y 1po30(puibl HaA TOTOBBIX
MUKpOIpEenapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHuWE W aHaIu3 POJOCIOBHBIX
YEIOBEK.

Tema 7. Cesiekuust opranuzmoB. OCHOBbI OMOTEXHOJIOTHH.



Ceneknuus Kak HayKa U MPOLECC. 3apPOKICHUE CENEKIIMU U TOMECTUKALINS.
Yuenue H. WM. BaBwioBa 0 IEHTpax MPOUCXOXKJICHUS M MHOrooOpaszus
KYJBTYPHBIX pacTeHHU. L[eHTpbI TPOUCXOXKAEHNS JOMAIIHUX )KUBOTHBIX. COpT,
OpOJIa, ITaMM.

CoBpeMeHHbIE METO/IbI CEeJIEKIIMU. MacCOBBIM U MHAUBUIYAJIbHBINA OTOOPHI
B CEJICKLIMN PAaCTeHUH U KUBOTHBIX. OlLlEHKa 3KCTephepa. bim3kopoacTBeHHOE
cKpeluBaHue — WMHOpuAMHT. Yucras nuHus. CKpenMBaHUE YHUCTBHIX JIMHUM.
I'erepo3uc, unu rubpuHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT .
Otpanénnas rubpuausauus W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
MOJYyYEHUE MOJUIUIONAO0B. JIOCTMKEHUSI CENEKIUMU PACTEHUW, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus Kak orpaciib TPOU3BOJACTBA. [ €HHAs MHXKEHEpUs. JTallbl
co3ganusi pexkomOuHantHo JIHK u TpaHcreHHsix opranu3zMoB. KietouHas
uHxkeHepusa. KnerouHnele  KyJdbTypel. MMHKpPOKIOHAIBHOE  PA3MHOKEHHE
pactennii. KilOHMpOBaHHME BBICOKONPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX
OpraHu3MOB. OJKOJoruyeckue u studeckue npoodsiembl. MO — renermyecku
MOJU(PUIIUPOBAHHBIE OPTraHU3MBI.

JlemoHCTpauuu:

[Toptpersr: H. Y. BaBunos, Y. B. Muuypun, I'. JI. Kapneuenko, M. O.
MBaHoB.

Tabmuupbl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKIAEHUS U MHOro00pasus
KyJbTypHBIX pacteHuid», «llopoapl nmoMamHuX  KHUBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHuit», «OtnanénHas rubpunuzanus», «PaboTel akageMuka
M. ®. BanoBay, «Ilomumaounans», «O0beKThI OMOTEXHOIOTUNY, «KIIeTOUHEIS
KyJbTypbl M KJIOHUpOBaHUE», «KOHCTpyMpOBaHME W TEPEHOC T'EHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KyJbTYPHBIX COPTOB pacTeHuil, repdapuii «CeabCKOX035UCTBEHHbBIE PACTCHUSI.

JlaGopaTopHblie U NpakTHYecKue padoThbI:

Okckypenst «OCHOBHBIE METOAbI M JTOCTHMIKEHHsI CEJNEKIHHM PACTEHUN U
KUBOTHBIX  (Ha  CEJIEKUMOHHYI  CTaHLUMIO,  IUIEMEHHYI0  (epmy,
COPTOMCHBITATENbHBIM y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOpHIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KVIACC

Tema 1. IBoJIIOLIHOHHAS 0MOJIOTHS.

[IpennocbiIku BO3ZHUKHOBEHUSI IBOJIIOLMOHHOW TEOPUU. DBOJIKOLIMOHHAS
Teopus U €€ MecTo B OHOJoruu. BiusiHue 3BOMIOLMOHHON TEOpUU HAa Pa3BUTHE
OMOJIOTUH U IPYTUX HAYK.

CeuzaerenscTBa 3BoMOLMU. [laneoHTomornueckue: mocien0BaTENIbHOCTD
NOSIBJIEHUS] BUJOB B MAJIEOHTOJIOTMYECKOW JIETOMMCH, MEPEXOJHBbIE (POPMBI.
buoreorpapuyeckue: cxXoACTBO M paznuuve ¢GayH U (QIOp MaTEpPUKOB U
OCTpPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA M Pa3auuusi SMOPHOHOB pa3HbIX BHJIOB
03BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, AHAJIOTHYHBIE,
pPYIMMEHTApPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJMYECKHX IyTeH y BCEX
OpPTaHU3MOB.

OpomonmonHas teopus Y. JlapBuHa. Ilpeanochuiku BO3HHKHOBEHMS
napBUHU3MA. J[BHKyIME CHJIbI 3BOJIOUMU BUAOB 10 [lapBuHy (M30bITOYHOE



pa3MHOXEHUE  MpuU OTPaHUYEHHOCTU  PECYpPCOB, HeonpeaeneHHas
U3MEHUYMBOCTh, OOpH0a 3a CyIIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrtetudeckast Teopust 3Boio1uu (CTI) u e€ 0CHOBHBIE TTOJIOKEHUSI.

MukposBomonus. [lomynsuus kak eaAMHUIA BUAA U SBOITIOLHUU.

JBxynue cuiibl ((hakTopbl) IBOJIIOLIUK BUJOB B pupojie. MyTalmoHHbII
npouecc 1 KOMOMHATUBHAsT U3MEHYMBOCTh. [lonmynsiroHHbIE BOJHBI U Jpeid
reHoB. M30a1ust 1 MUrpanusi.

EcrtectBenHbii oTOOp — Hampasiswoonmi ¢aktop sBoionuu. Dopmbl
€CTECTBEHHOT0 0TOOpAa.

[TprcnocoOIeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3BOJoUMU. [Ipumepsl
IPUCIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U HIHO0AJANITALUH.

Bun wu BupooOpazoBanue. Kpurepuum Buga. OcHOBHbIE (POpPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, 3K0JIOrHYECKOE.

MakposBomonusi. Dopmbl  3BOIIOUMU:  (pUIIETUYECKAs, TUBEPreHTHAs,
KOHBEpIreHTHasl, napajuiesibHas. HeoOpaTuMocTh 3BONIOLUY.

[IpoucxoxaeHue oT HECIMEeINaTU3UPOBAHHBIX MPEJIKOB.
[Iporpeccupyroias cnenuanu3amnus. AJanTuBHas paguarusl.
JdemoncTpanuu:

[Toptpetsr: K. JIunnein, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mroiep, A. H. CeBepuos.

Tabmuubr u cxembl: «Pa3BUTHE OpPraHMYECKOrO0 MHUpa Ha 3eMJiey,
«3apobIllIX MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukcy, «PopMbl OOpHOBI 32
cymectBoBanue», «EcrtecTBeHHbi  0TOOpP», «MHOroobpasue  CopToB
pacTeHHI», «MHoroob6pasue 1opoJ YKUBOTHBIX», «Tomysamumy,
«MyTanmoHHasi U3MEHYUBOCTHY», «ApoMopdo3bl», «Manoananrauuny, «Oomas
nereHepauus», «JBrwxymme cuiabsl 3Bosronum», «Kapra-cxema Mapuipyta
Iy TELIECTBUS 4. apBuHay, «bopbba 3a CyLECTBOBAHUEY,
«IIpucnocobneHHOCTh OpraHu3sMoBy», «l'eorpaguyeckoe BUIO0OOpa3OBaHUEY,
«IKOJIOTMYECKOE BUA000pa30BaAHUE.

O6opynoBaHue: KOJJIEKIHSI HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPAaCKH,
Ha0Op MIIOAOB U ceMsH, KosuieKus «IIpuMepsl 3alIMTHBIX MPUCTIOCOOIEHUH Yy
KUBOTHBIX», MOJIeSIb « OCHOBHBIE HAIIPaBJIEHUS 3BOJIOLUW», 00bEMHAST MOJEIIb
«CTpO€eHHE TOTOBHOIO MO3Ta MO3BOHOYHBIX .

buoreorpaguueckas kapra mwupa, KoJuleKuus «DopMbl COXpPaHHOCTH
UCKOIAEMbIX KUBOTHBIX M pacTeHui», Mmojenb ammiukauusa «llepekpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Passutne Hacekomoro», «Passurne
JATYLWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTauuu (opMbl KPbUILEB U
OKpAacKH Tena).

JlaGopaTopHblie U NpaKTHYeCKUe padoThI:

JlaGopatopHas pabora Ne 1. «CpaBHeHUE BHUJIOB MO MOP(OIOTHUECKOMY
KPUTEPHIO).

JlaGopatopnas pabota Ne 2. «Onucanue mpucrnoco0JI€HHOCTH OpraHu3Ma
Y €€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHEe M pa3BUTHE )KU3HHU Ha 3emuie.

JloHay4dHbIE NpPENCTABIECHUS O 3apOKICHUM KU3HU. HayuHbie rumoressl
BO3HMKHOBEHUS >KM3HM Ha 3emsie: aOMOTeHe3 M MaHCIepMus. XUMHUYecKas
3BOMIOLMS. AOMOTEHHBI CHHTE3 OPraHWYECKHUX BEIIECTB U3 HEOPTraHUYECKHUX.
OKCIEpUMEHTANIBHOE TOATBEPKACHUE XUMUYECKOW »HBoiounu. HadanbHbie
sTanbel Ouonorudeckoil spomouuu. I'mnoreza PHK-mupa. dopmupoBanue
MEMOpPAaHHBIX CTPYKTYP U BO3HUKHOBEHHME MPOTOKJIETKHU. lIepBbie KIETKH U MX
aBOJIOIMSA. POPMUPOBAHUE OCHOBHBIX IPYII KUBBIX OPraHU3MOB.



PazButne xu3Hu Ha 3emuie 1o spam u nepuoaam. Karapxen. Apxenckas u
nporepo3oiickas Hpbl. [laneo3oiickas spa u €€ mNepuoabl: KEeMOPUMCKUIA,
OPJOBHKCKHH, CUIypPUHCKUH, ICBOHCKHH, KAMEHHOYTOJIbHBIH, IEPMCKHI.

Me3o3oiickast 9pa u €€ MeprOBI: TPUACOBBIN, FOPCKUI, MEITIOBOM.

KaiiHo30lickass 3pa M €€ TMepuojabl: MaJeOreHOBBIM, HEOrE€HOBBIN,
AHTPOIIOT€HOBBIN.

XapakTepucTUKa KIMMaTa 1 reoJIOrHu4ecKuX mnpoueccoB. OCHOBHBIE 3TaIbI
SBOJIIOLIMU PACTUTEIBHOIO MU KMBOTHOrO MHpa. ApomMop(o3bl y pacTeHUd U
XKUBOTHBIX. [losiBIEHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucreMa OpraHMYECKOro Mupa Kak OTpakeHue 3BOOLUUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBoyloLMsA ~ 4YeloBeKa.  AHTpPONOJIOTMS  Kak  Hayka.  PasButume
NPEACTAaBICHUA O  MPOUCXOXKICHUU  4YeloBeka. Meroabl  M3y4YeHHUs
aHTporioreesa. (CxoactBa M pa3iMuMs  4YEIOBEKa M JKMBOTHBIX.
CucreMaTuyeckoe NmoJIoKEHUE YeJI0BEKa.

JBmxymue  cuibl  (dakrtopel)  aHTpomnoreHeza.  HacnencrtBeHHas
U3MEHUMBOCTh M €CTECTBEHHbIM 0TOOp. OOlecTBeHHbIH 00pa3 KU3HH,
U3TrOTOBJIEHUE OPYIUH TpyAa, MBILIUIEHUE, PEYb.

OCHOBHBIE CTaJMM W BETBH DSBOJIOLMU YEJIOBEKA: AaBCTPAIONUTEKH,
Uenosek ymensbiii, YenoBek mnpamoxonsimiui, YenoBeKk HeEaHIEpTAIbCKUM,
UYenosek pasymHbiil. Haxonkym HCKONaeMbIX OCTAaTKOB, BPEMs CYIIECTBOBAHUS,
00J1aCTh pacpOCTPaHEHUsI, 00BEM T'OJIOBHOI'O MO3ra, 00pa3 *U3HH, OPYIUsl.

Yenoseueckue packl. OCHOBHbIE OOJBIIME pachl:  €BPOINEOUAHAS
(eBpasmiickasi), Herpo-aBCTpaJioWJHasi (SKBAaTOpUaibHAsi), MOHTOJOUIHAS
(a3maTcko-amepukaHckas). YepTel NPUCHOCOOJEHHOCTH — NpEACTaBUTENEH
YeJIOBEYECKHUX pac K YCIOBHUSM CyIIECTBOBaHUS. ENMHCTBO YelOBEUECKHUX pac.
Kpuruka pacusma.

JdemoncTpanun:

[Hoptpersr: ®. Penn, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpn, Y.
JlapBuH.

Tabmuiel n cxeMbl: «Bo3aukHoBenne COJIHEYHOM CHCTEMED», «Pa3BuTie
OpraHu4eckoro wmwupa», «PacturenpHas kieTka», <«KuUBOTHas KIETKay,
«IIpokapuornueckas kiaeTka», « COBpeMEHHAasl CUCTEMa OPraHUYECKOr0 MHUPay,
«CpaBHEHHE AHATOMUYECKUX YEpPT CTPOCHMS YEJIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa NAJICOHTOJIOIMYECKMX HAXOJOK MPEIKOB
COBPEMEHHOI0 YeJIOBEKay, «/lpeBHenme moan», «pesaue moan», «llepsbie
COBPEMEHHBIE JII0IN», «YemoBeuecKkue paco».

O6opynoBanue: wmyisbku — «lIpoucxoxkaeHue  veinoBeka»  (OHOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHAepTalbla, KPOMAHbOHIIA), CIENKH WU
U300paKEHHUS KaMEHHBIX OpYAHM MEpBOOBITHOIO 4YesIOBEKa (KaMHHU-YOIIIEpPHI,
pyowmina, ckpebiia), TreoXpoHoJIOrMYecKas Taonuma, Kowiekuus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KMBOTHBIX U PACTEHUI».

JlaGopaTopHblie U NpaKTHYeCKUe padoThI:

[Tpaktuueckasa padbora Ne 1. «M3yueHue MCKONAaEMbIX OCTATKOB paCTEHUM
Y )KMBOTHBIX B KOJUIEKLIHSIX).

DKCKypcust «IBOJIIOIMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHbIN WK KpaeBEAUECKHUI My3€eil).

Tema 3. OpranusmMsbl 4 OKpy:KawInas cpeaa.

OKoyorusl Kak Hayka. 3aJadd M pasfenbl  3KOJOrMuA. MeTonbl
AKOJIOTUYECKUX UCCIIEI0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.



Cpeabl oOMTaHUsI OPraHW3MOB: BOJIHASI, HA3€MHO-BO3/1yIIHAs, IOYBEHHAs,
BHYTPHOPIaHU3MEHHAS.

Oxonoruyeckue (dakropsl. Kiaccudukanus skogoruueckux (HakTopos:
abuoTtuyeckue, OMOTHYECKHE M aHTPOIOreHHbIE. J[eHiCTBHE 3KOJIOrMYECKUX
(aKTOpOB Ha OPTaHU3MBL.

AOuoTnueckue (bakTopHI: CBET, TeMneparypa, BJIA)KHOCT.
®dortonepuoausm. IlpucrnocobsieHns OpraHu3MOB K JCHUCTBUIO a0MOTHYECKUX
dakTopoB. buosornyeckue puTMBl.

buortnueckue  ¢gakrtopsl. Buabl  OMOTHMYECKMX  B3aMMOJIECHCTBHIA:
KOHKYPEHIMSI, XHUIIHUYECTBO, CcUMOMO3 U ero (opmel. Ilapazutusm,
KOOMepalus, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAaXJIEOHUYECTBO).
AMEHCaIu3M, HEUTpanu3M. 3HaueHHE OWOTUYECKUX B3aUMOJICUCTBUU JIs
CYILIECTBOBAHMSI OPIAaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU MOMyssiui. OCHOBHBIE IOKa3aTelu
NOMYJISIUMU: YUCIEHHOCTh, IUIOTHOCTb, POXKJIA€MOCTh, CMEPTHOCTh, HMPHUPOCT,
murpanus. J[luHaMyka 4ucIeHHOCTH MOMYJISIUU U €€ peryJssuus.

JdemoncTpanun:

[Toptpetsl: A. I'ymOonbar, K. @. Pynbe, O. ['exkens.

Tabmuupl n cxembl: kapta «IIpuponnbie 30Hb1 3emnn», «Cpeapl oOuTaHus
opranusMoBy», «®ortonepuoansm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NONYJISUMU HHDY30pUU-Tyhenbkny, «llumesslie nenmy.

JlaGopaTopHblie U NpaKkTHYecKUe padoThbI:

JlaGopartopnas pabota Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTeHUIN
U3 Pa3HbIX MECT OOUTaHUS.

JlaGoparopnass pabora No 4. «BnusHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa.

[Tpaktuueckasa padora Ne 2. «lloncyér mmoTHOCTH NOMYJSUMNA pPa3HBIX
BHUJIOB PACTCHUIN».

Tema 4. Coo01miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

CooOmecTBo opraHu3MoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHI0Bas,
NpPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Bunbl-nomuHanTel. CBsi3U B
OHOLIEHO3E.

Dxosiornyeckue cucteMbl (dKocuctemsl). [lonarue o0 skocucreme u
ouoreorneHoze. OyHKUUOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMbI: MPOIYLEHTHI,
KOHCYMEHTBI, peayueHThl. KpyroBopor BemecTB M TOTOK SHEPIHUH B
skocucteme. Tpoduueckue (MUILIEBbIE) YPOBHU dKOCUCTEMBI. [uieBbie ienu u
cetu. OCHOBHBIE TOKa3aTeld 3KOCHCTEMbI: OWoMacca, MPOAYKIHS.
DKOJIOTUYECKHE TUPAMUJIbL: MPOAYKIMU, YUCIECHHOCTH, Ouomacchl. CBoiiCcTBa
AKOCUCTEM: YCTOMUMBOCTh, CAMOPETYJIALNS, pa3BuTHe. CyKueccus.

[IpuponHble DKOCHCTEMBI. ODKOCHUCTEMBI O3€p M peK. ODKOocucTrema
XBOMHOTO WJIM HIMPOKOIUCTBEHHOTO JIeCa.

AHTpONOreHHbIE AKOCUCTEMBI. ATPOIKOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonornyeckoe u X035MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak (axrtop ycroilunmBocTH 3K0cucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 0uocgepe. I'panunibl, coctaB U CTpyKTypa
ouocdepnl. XKupoe BemiectBo U ero ¢yHkiuu. OcoOeHHOCTH OMochephl Kak
IJI00aJIbHOM 3KOCHCTEMBI. J(MHaMHuecKoe paBHOBeCcME M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopotsl BemiectB u OHMOT€OXMMHYECKHME LHUKIBI 3JIEMEHTOB
(yrnepoja, azora). 30HAIbHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoseuectBo B Ouochepe 3emsid. AHTPONOT€HHbIE HW3MEHEHHS B
ouocdepe. 'modaibHBIE IKOJIOTHYECKHUE TPOOTEMBI.

CocyiiecTBoBaHUE PUPOIBI 151 YEJI0BEUYECTBA. Coxpanenue
Ouopa3zHoOOpa3usi Kak  OCHOBa  ycToWumBocTH  Ouocdepsl. OcHoBa
PAlMOHAIIBHOTO YINPABJIECHUS NPUPOAHBIMU PECypcaMu M UX HCIOJIb30BaHUE.
JlocTrkeHrs OMOJIOTMH U OXpaHa MPUPOIBI.

JdemoncTpanuu:

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

Tabmuupl u cxembl: «IIunieBbie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOuecTBa», «llenu nuranus», «IKOJOTHYECKAs] MUPAMULIA,
«buochepa u  yenoBek», «IKOCHCTEMA IIMPOKOJHUCTBEHHOIO  JiEcay,
«JKocucTemMa XBOMHOrO Jiecay, «buoleHO03 BoAOEMaA», «ATPOLEHO3,
«IIpumepHBIE aHTPONOTEHHBIE BO3ACHCTBHUS HAa MpUpoay», «Baxuenmmue
VCTOYHUKH 3arpsi3HEHUs BO3/AyXa U I'PYHTOBBIX Boa», «llouBa — BakHeWinas
cocraBisitoniasi Ouocdepn», «DakTopbl aerpagauuu Mmousy», «llapHUKOBBI
adpdexry, «DakTopsl PaAMOAKTUBHOTO 3arpsizHeHHs Ouocdepnny, «OOias
CTpyKTypa Ouochepo», «Pacnpocrtpanenue xxu3Hu B 6mocdepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriepoaa B buocheper», «KpyroBopot azora B
IPUPOLEH.

O6opynoBanue: Mojaenb-anuIMKauus « TunuyHeie OMOLEHO3bI», repoapuid
«PactutenbHble  cooOmiecTBa», Kosuiekuuu — «buoneHnos», «Bpenurenu
BAKHEUIINX CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYyp», TIepOapud U KOJUIEKUUU
pacTeHUN M >KMBOTHBIX, MIPUHAJICKAIINE K Pa3HbIM 3KOJOTMYECKUM Tpynnam
onHoro Buaa, Kpacnas kuura Poccuiickoit ®enepanuu, H300paKeHUs
OXpaHsEMbIX BUJIOB PACTEHUH U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOI'PAMMBI 110
BHAOJOI'MN HA BA30BOM VYPOBHE CPEIAHEI'O OBIIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COOQ, ycraHaBnuBarTCs TpeOOBaHUS K pe3yJibTaTaM
OCBOEHHUS OO0Yy4YaloIIMMHUCS MPOrpaMM CpPEAHEro oOIero oOpa3oBaHUs:
JUYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JTUUYHOCTHBIX pe3yJIbTaTOB OCBOEHUS mpenmeTa «buonorus
BBIJICJICHBl  CJCAYIONIME  COCTaBIISIIOLIME:  OCO3HAHHE  OOYyYaroIUMUCS
POCCHICKOM TpakAAaHCKOM HACHTUYHOCTH — TOTOBHOCTHM K CAaMOPA3BUTHIO,
CaMOCTOSITEIbHOCTA M CaMOOMPEACIICHUIO, HAJIMUYKME MOTHBALMK K OOYyYECHUIO
OMOJIOTHH, 1IEJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUM JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEM U HCTOPUYECKUX TPAIULMA  pa3BUTHUS
OMOJIOTMYECKOTO  3HAHMUS, TOTOBHOCTh M  CIIOCOOHOCTh  OOYy4YarOUIUXCs
PYKOBOJICTBOBaTbCS B CBOEH  JEATENBHOCTU  IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMHU, MPUCYIIUMHU CHUCTEME OUOJOTUYECKOTrO OOpa3oBaHUs, HAJIMYUE
AKOJIOTMYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh 1€M U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE PE3ybTaThl OCBOCHUS MpeaMeTa «bUoaorusy AOCTUTAIOTCS
B €IMHCTBE Yy4eOHOW M BOCHUTATEIBHON JESATEILHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUUCKUMHU  COLUMOKYJIbTYPHBIMH, HCTOPUUECKUMU U
JIyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHATHIMUA B OOIIECTBE MPaBUJIAMU U
HOpMaMu TIOBEJEHUS] U  CIIOCOOCTBYIOT  MpOIECCaM  CaMOMO3HAHUS,
CaMOBOCIIMTAHUSI U CaMOPa3BUTHS, Pa3BUTHUSI BHYTPEHHEW MO3UIIMKU JTUYHOCTH,
NaTpUOTU3Ma, YBAXEHUS K 3aKOHY U MPABOMOPSJIKY, UEJIOBEKY TpyJa H
CTaplieMy TOKOJICHHIO, B3aUMHOIO YBaXKEHHS, OEpPEKHOro OTHOIICHUS K
KyJbTYPHOMY HACIEIUI0 U TPaJAUIUSM MHOTOHAIMOHAJIBLHOTO Hapoja
Poccniickoit @enepannn, Npupoae U OKPYKAIOIIEN Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus»
JOJDKHBl ~ OTpa)xaTb  TOTOBHOCTH UM CHOCOOHOCTh  OOYYaroIIMXCs
PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHOM BHYTPEHHEH TMO3UIHUEN JIMYHOCTH,
CHUCTEMOW IEHHOCTHBIX OPHUEHTAlUM, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCUHCKOrO OOIIecTBa,
pacuiMpeHre >KM3HEHHOTO ONbITa W OMNbITa JIEATEIbHOCTH B TIPOLIECcCe
peanu3aliii OCHOBHBIX HAIpPaBJICHU BOCHUTATEILHON JAESTEIBHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MUIIMU  OOydarmierocs  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHa POCCUUCKOTO 00IIEeCTBRa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, YBaXKCHUE
3aKOHA U MPaBOMOPSIIAKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBLHOCTU TMPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEUICHUN YYEOHBIX U MO3HABATENILHBIX 3a/1a4, BHIMOJHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPENESATh COOCTBEHHYIO IMO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSACHSTH €€;



YMEHHUE YUUTHIBATh B CBOUX JIEUCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOIO
B3aMMOJICHCTBHS JIFOAEH C pa3HbIMU yOEKIECHUSAMHU, KYJbTYPHBIMU LIEHHOCTSIMU
Y COLIMAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBIIOJHEHUS
y4eOHBIX, MO3HABATEJbHbIX W UCCIEI0BATEIbCKUX 3aJa4, YBaXXUTEIbHOIO
OTHOUIEHUS! K MHEHHIO OIMOHEHTOB MpPH OOCYKIEHUU CIOPHBIX BOIIPOCOB
OHMOJIOTUYECKOTO COJIEpKAHUS;

TOTOBHOCTh K TYMAHUTAPHON M BOJIOHTEPCKOM JIEATEIbHOCTH;

2) IaTPpHOTHUYECKOTr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpa)XJaHCKOMU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HapoJly, UYyBCTBa OTBETCTBEHHOCTH NEpE]
PonuHol, ropmocty 3a cBOM Kpail, CBOXO PoanHy, CBOM S3BIK M KYJBTYDY,
IPOLUIOE U HACTOSIIIEe MHOIOHAIIMOHAIBLHOT0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K TMPUPOJHOMY HACIEAUI0 W MaMSITHUKAM
OpUPOABI, JOCTHKEHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHSX,
TpyZe;

CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ POCCUHCKHX YYEHBIX B CTAaHOBIICHHE U
pa3BUTHE OMOJOTMHU, MOHUMAHUS 3HAYECHHsS] OMOJOTMH B TMO3HAHUM 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBA;

ujeiHas yoexx1EHHOCTh, TOTOBHOCTh K CIYKeHHUIO M 3ammuTte OTedecTna,
OTBETCTBEHHOCTh 3a €r0 CyAb0Y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 NOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOrO OyAyILIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM pPOJHUTENSAM, CO3JaHUIO CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATUS IEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBHHU C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKJIIOYAs ICTETUKY ObITA, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHUMH;

NOHUMAaHUE H3MOLIMOHAJIBLHOTO BO3JEHCTBUA JKUBOW MPUPOJABI MU €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B Pa3HbIX BHUJAX HUCKYCCTBA, CTPEMIICHHUE
IPOSBJIATH KAUeCTBA TBOPUYECKOM JTMUHOCTH;

5) puznyeckoro BocnuTaHus, GopMUPOBaHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAIBHOIO 0JIArOMOIyYHsl:

NOHMMAaHHE W pean3alusi 3J0pOBOTO M 0Oe30macHOro olpasza KU3HU
(310poBOo€  MHUTaHWE, COONIOAEHUE TUCMEHUYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, pEryJsipHas Qusnyeckas
AKTUBHOCTb), OEpPEeXHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOILEHUS K
cOOCTBEHHOMY (DPU3UYECKOMY U IICUXUUYECKOMY 3/10POBBIO;

NOHMMAaHUE LEHHOCTU TMpaBUJ HWHIUMBUIYAIBHOIO M KOJUIEKTUBHOI'O
0€30MacHOro MOBEACHUS B CUTYyalMsX, YTPOXAIOLIUX 30POBbI0 M KU3HU
JIIOJICH;

OCO3HaHWE  TMOCJIEACTBUA M  HENPUSATUS  BPEIHBIX  MPUBBIYEK
(ynoTtpeOieHus alKorosisi, HAPKOTUKOB, KypEeHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbH K TPY/ly, OCO3HaHHWE LIEHHOCTH MacTepCTBa, TPYA0IIO0HE;



TOTOBHOCTh K AKTUBHOW JESTENBHOCTU TEXHOJOTMYECKOM M COLMAIBHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTD UHULMUPOBATb, IUTAHUPOBATH u
CaMOCTOSATEILHO BBIMOJIHATH TAKYIO J€ATEIbHOCTD;

UHTEPEC K pa3iIu4HbIM chepaM MNpoPEecCUOHAIBHON JEesATENbHOCTH,
YMEHHUE COBEPILIATH OCO3HAHHBIN BBIOOp Oyayuieil npodeccuu U peannu3oBbIBaTh
COOCTBEHHBIE KU3HEHHbIE TUIAHBL;

FOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHUIO U CamMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEH KU3HU,

7) 3K0JIOrM4eCKOTr0 BOCIIUTAHMSI:

9KOJIOTMYECKU LEIeCO00pa3HOe OTHOLIEHUWE K MPUPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyLIECTBOBAHUS;

NOBBIILIEHUE YPOBHS 3KOJIOTMYECKOW KYJIbTYpbl: NPUOOPETEHUE OIBITA
IUTAHUPOBAHUS TIOCTYIKOB W OLIEHKM HUX BO3MOXHBIX MOCIEACTBUU s
OKPYXKaroUIEH CPeIbL;

OCO3HaHHUE ria00aJbHOr0 XapakTepa HKOJIOTHYECKUX MPoOJIeM U MyTel hx
peuieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OHOJOTUU
3HaHMSI M YMEHHsI TNpPU PEIIEHUH MpOoOJEeM, CBSI3aHHBIX C pPalUOHAIbHBIM
NPUPOJIONOIb30BaHUEM  (COONIOICHUE TpaBUJ MOBEACHUA B  MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B SKOCHUCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOCPEpHI);

AKTUBHOE HEINPUATHE JACHUCTBHUM, MNPHUHOCIIIMX BPEA OKPYKAIOLIEH
IPUPOAHON CpeJie, YMEHUE MPOTHO3UPOBATh HEOJATONPUATHBIE SKOJIOTUYECKUE
NOCJIECTBUA MPEANPUHUMAEMbIX AEUCTBUI U NPEIOTBPAILATD UX;

HaJIM4YMUE Pa3BUTONO  HKOJOTMYECKOTO  MBIIUICHHS, 3KOJOTMYECKOU
KyJbTYpbl, OIbITa AESITEIBHOCTU SKOJOTMYECKOM HAaINpaBIE€HHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B IMO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJILHON
IPAKTUKE, TOTOBHOCTM K YYacCTHIO B MPAKTUYECKOW JEATENbHOCTU
9KOJIOTMYECKON HANPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON NPAKTUKH, OCHOBAHHOT'O Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOET0 MECTa B IOJHMKYJIBTYPHOM
MUDE;

COBEPILECHCTBOBAHKE SI3bIKOBOM M YMUTATEIBCKOM KYJBTYpPbl KaK CpeiCTBa
B3aMMOJICHCTBHS MEX]TY JIFOJAbMH U MO3HAHUS MUDA;

NOHUMaHHe crnenuPuku OUOJIOTUM KaK HAayKd, OCO3HaHus €€ poiu B
(OpMHUpPOBAaHUU PALMOHAIBHOTO HAYYHOTO MBILUIEHUS, CO3/IaHUU LEIOCTHOTO
IPENCTaBIICHUs 00 OKpPYXalolEM MUPE KaK O €IMHCTBE MPUPOJbI, YETOBEKA U
oO11ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pEelIeHUuH MNpodiieM
COXpaHEHUs NPUPOJHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JJI1 COBPEMEHHOW IIUBUIIN3ALINN:
oOecrieyeHuss HOBOIO YPOBHSI Pa3BUTHSI MEIULMHBI, CO3/IaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX peulaTh PecypcHble MpPOOJEMbl  pa3BUTHUSA
YeJIOBEYECTBA, MOMCKA MyTel BbIX0OAA U3 II100aJbHBIX 3KOJOTHYECKUX MpooieM
U oOecrieyeHHs] Tiepexofa K YCTOMYMBOMY PAa3BUTHIO, PALMOHAILHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUH OHMOJOTMYECKUX 3HAHMM B ILEJSIX
NOBBIIIEHUS OOWIEH KyJbTypbl, €CTECTBEHHO-HayYHOW TIPaMOTHOCTH, Kak



COCTaBHOM  4YacTM  (PYHKUMOHAJIILHOW  TPAaMOTHOCTH  OOydYarommxcs,
dbopMupyemoil npu U3y4eHur OUOJIOTUY;

NOHUMAHHE  CYIIHOCTHM  METOJIOB  TO3HAHWs, HCIOJIB3YEMBIX B
€CTECTBEHHBIX HAayKaxX, CIOCOOHOCTHU HCIOJIb30BaTh MOJIy4yaeMbl€ 3HAHUS s
aHaju3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOIIEro MUpa U MPOUCXOISAIIUX B HEM
W3MEHEHUM, yMEHUE JenaTh 0OOCHOBAHHbBIC 3aKJIIOUEHUS] HA OCHOBE HAy4YHBIX
(haKTOB U UMEIOIINXCS JAHHBIX C LIEJIbIO TTOJIYYEHHUS JIOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO MCIIOJIb30BAaTh OMOJOTMYECKUE 3HAHUS IS
pelieHus Mpo0JieM B pealbHbIX JKU3HEHHBIX CUTYaIUsIX;

OCO3HAHME IIEHHOCTU HAy4YHOU JESTEIbHOCTH, TOTOBHOCTh OCYILECTBIISITh
MPOCKTHYIO U UCCIIEIOBATENIbCKYIO ICSITEILHOCTh UHIUBUIYAJILHO U B TPYIIIIE;

FOTOBHOCTh M CIHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM0o00Opa30BaHNI0, K aKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHWUM MO OMOJIOTHUU B
COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOEHUS ~ YYEOHOro  IpeaMmeTa
«buosorusk» BKIIOYAIOT: 3HAYUMBbIE i1  (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yyarommxcsi  MEXAUCIUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYyYHbIC
HOHSATHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOM KapTUHBI MHpa M CHenu(UKY
METOJIOB TIO3HAHHUS, WCIOJNb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO,
SHEpPrusd, SBJICHHUE, MPOLECC, CUCTEMa, HAay4yHbId (akT, NPUHUMUII, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEJ0BaHHME, HAOIIOJIEHHUE, H3MEPEHHE,
OKCIIEPUMEHT U JpYruX),  yHHUBEpPCAJIbHbIE  ydeOHble  JEUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIE, pErYJSATUBHBIE), OOECIEUYMBAIOIINE
(opMHpoBaHuE (PYHKIIMOHAIBHON T'PaMOTHOCTH M COLMAJIBHON KOMIIETEHLUU
o0yyarommxcsi, CHOCOOHOCTh OOYyYaroIMXCsl  HUCIOJIb30BaTh  OCBOCHHBIC
MEXJAMCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKME 3HAHUWA W  YHUBEpCAJIbHbIC
y4eOHbIe IEUCTBHS B IO3HABATEIbHON M COLMATIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OCBOEHHUS MPOrpaMMbl CPEAHETO OOILIEro
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OBinageHne  yHHBepPCAJIbHBIMH  Y4YeOHBIMH  TNO3HABATEJbHBIMH
AeCTBUSIMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUSA:

CaMOCTOATENBbHO  (OpMyJIMpOBaTh M aKTyalIM3UpoOBaTh MNpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUHU 3HAHUI MPUEMBI JIOTHUYECKOTO MBIILIEHUS
(aHanmu3a, cUHTE3a, CpaBHEHHMs, Kiaccu(pukanuu, 0OOOIIEHMs), pacCKpbIBATh
CMBICII OHMOJIOTMYECKHX MOHATUH (BBIIEIATh HMX XapakTEpHbIE MPU3HAKH,
yCTaHaBJIUBATh CBA3M C IPYTUMHU MOHATUSMH);

ONpeaeNsaTh LENu JEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPHUTEpUU HX
JNOCTH)KEHHUS, COOTHOCHUTHb pE€3YyJbTaThl JAESITEIbHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIIOIb30BaTh OMOJIOTUYECKHE TOHATUSA Il OObsICHEHUS (AaKTOB U
SIBJIEHUM KUBOW MPUPOJIBL;

CTPOUTH JIOTMYECKUE PACCYXKACHUS (MHIYKTUBHBIC, JEIyKTUBHBIC, IO
AHAJIOTUM), BBISBIATh 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKIIOUYEHUS;



OPUMEHSATh  CXEMHO-MOJENbHBbIE  CpeACTBA  JUIsl  IPEJICTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIIEHHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TakXke [MPOTHUBOPEYMII pPA3HOTO POJA, BBISBICHHBIX B  Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PEICHHS MPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS
MaTepHaJIbHbIX 1 HEMAaTepUaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESITEIIBHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yibTaTOB LIEJISIM, OLIEHUBATh PUCKHU MOCIEICTBHUI JIEATEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B YCIOBHSX PEAIbHOrO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE ITPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BbIe HCCJIEA0BaTEIbCKHE 1€ CTBUS:

BJIAJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATENbCKOM U IPOEKTHOU
JNEATeNIbHOCTU, HaBbIKAMM  pa3pelieHus  npo0ieM, CIHOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSATEIbHOMY MOUCKY METOJOB PEUICHUS] MPAKTUYECKUX
3a]1a4, IPUMEHEHHIO PAa3JIMYHbIX METOJOB MO3HAHUS;

UCIIOJIb30BaTh Pa3jIUYHbIE BHJbI JCATEIBHOCTU IO IMOJIYYEHUIO HOBOIO
3HAaHMSI, €r0 WMHTEPHpPETALMH, NPEeoOpa3oBaHUI0 M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

dopmMupoBaTh  HAyuHBIM  TWUN  MBINUICHHS,  BIAACTh  HAYYHOUH
TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHITHSIMHA U METOJIaMHU;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBbIE 3aJauld B 00pa30BaTENIbHOU
JEeSITENFHOCTU Y )KU3HEHHBIX CUTYAIIHsX;

BBISIBJISITh NPUYUHHO-CIICJCTBEHHBIE CBA3M M aKTyaJM3UpOBATH 3ajJady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHMs], HAXOJIUTh apryMEHThI JUIsl JI0Ka3aTelIbCTBa
CBOMX YTBEP)K/ICHUH, 337aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEIICHHs 3aJa4yd pe3yJIbTaThl,
KPUTUYECKH OLEHUBATh MX JIOCTOBEPHOCTh, IMPOTHO3UPOBATh W3MEHEHUE B
HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJIAThH LEJIEHANPABICHHBIN MMOUCK MEPEHOCca CPEJICTB U CIIOCOOOB
NENCTBUS B MPOPECCUOHAIBHYIO CPEAY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00JIacTh
KU3ZHEJIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICH, IPEjIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBATHCS B PA3NMYHBIX HUCTOYHHKAX HHpopMammu (TEKCTe
y4eOHOTO MOCOOMs, HAy4YHO-NOMYJSPHOW JHTEepaType, OHOIOTHYECKUX
CJIOBApsAX M CHPABOYHMKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbBIX, B HHTepHere),
aHAIM3UPOBaTh HMHMOPMALMIO PA3IUYHBIX BUAOB U (OPM MPEACTABIICHUS,
KPUTHUYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U HENMPOTUBOPEUYNBOCTH;

(GopMyIMpOBaTH 3aLIPOCHI M IPUMEHSTh PA3JIMYHbIE METO/IbI IPU MOUCKE U
oTOope Ouonornyecko uHPOpMaIMK, HEOOXOAUMOW JJiS BBIOJIHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCMOIB30BaHUS MH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUW, COBEPLIEHCTBOBATH  KYJbTYpPY AaKTUBHOIO  HMCIOJb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAJbHYI0 (OpMY MPEICTaBICHUS
ouosiornueckod uHpopMmanuu (CXeMbl, TpapuKH, JUArPAMMBbI, TaOJHIIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KAyecTBE CpEACTBAa Mpu padoTe ¢
Oounonornyeckoil MHpOpMaLMEN: NPUMEHSITh XHUMHUYECKHE, (HU3NYecKue u
MaTeMaTUYEeCKHUE 3HAKKU U CUMBOJIbI, (hOpMYJIbl, a00OpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh M  NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKUE  CPEACTBA
HaIJIJHOCTH;

BJAJ€Th  HaBbIKAMHU  pAaClO3HABaHUS M 3alIUThl  MH(POPMALNH,
UH(OPMAIMOHHOW 0€3011aCHOCTH JINYHOCTH.

OgyaeHNe YHUBEPCAIbHBIMA KOMMYHUKATHBHBIMY 1eiCTBUSIMH

1) oO1ienme:

OCYLIECTBJISITh KOMMYHHUKAIlMM BO BCeX cdepax KHU3HHU, AaKTUBHO
y4acTBOBaTh B JIMAJIOre€ WJIM JUCKYCCHUU IO CYIIECTBY OOCYXK/1a€MOM TEMBbI
(yMeHHE 3aJaBaTh BOINPOCHI, BBICKA3bIBaTh  CYXKIEHUS OTHOCUTEIBHO
BBINIOJIHEHHUS IPEJIaraeMou 3aJauu, yUYUThIBaTh UHTEPECHI U COIIACOBAHHOCTh
NO3ULUN JPYTUX YYACTHUKOB AUAJIOTA UM JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOILICHHS, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHMKHOBEHUSI KOH(MIMKTHBIX CUTYaLIHMH,
YMETh CMSr4aTh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIOCOOAMU OOILIEHUS U B3AUMOJIEHCTBHUSI, IOHUMATh
HAMEpEeHUsl JApPYIHX JIOAEH, MpOSBIATh YBAXKUTEIbHOE OTHOILIEHUE K
co0eceTHUKY U B KOPPEKTHOU popMe (hopMyIMpOBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHAas AeITEJIbHOCTD:

NOHMMAaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUAYAJIbHOM pabOThl NpH  pELIEHUH OHOJIOTMYECKOW  MpOoOJIEeMBI,
000CHOBBIBaTh HEO0OX0IUMOCTh IPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICUCTBHS MIPU PEIIEHUH YUEOHOMU 3a/1a4u;

BBIOMpPATh TEMATUKy U METOJIbl COBMECTHBIX ACHCTBUH C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)0ro YjeHa KOJUJIEKTHBA;

OPUHUMATh LEJIHM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JACHUCTBUSA MO €€ INOCTHXKEHUIO: COCTABIISITH IUIAH JEHUCTBU,
pacupenesnsaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXKJaTh PE3yJIbTaThbl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJAJa M Ka)XJOr0 y4aCTHHKA KOMaHJbl B
o0 pe3ysbTatr Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE IPOEKTHI, OLEHUBATh HJAEH C MO3UIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE ITOBEACHUE B Pa3IMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

OgyaJieHNe YHUBEPCAJTbHBIMHU PeryJIATUBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIS BBIABICHHUS NPOOJIEM U HX
pelIeHHs B )KU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUW II€JIEBbIE M CMBICIOBbBIE
YCTaHOBKHU B CBOMX JICHCTBHUAX U MOCTYIKAaX MO OTHOLIEHHUIO K dKUBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPY KAIOILIKX;



CaMOCTOATENIbHO  OCYIIECTBIIATh  IIO3HABATENIbHYIO  JESATEIbHOCTb,
BBISIBJISITh NPOOJIEMBI, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33Ja4d B
00pa30BaTEIbHOMN AESATEIbHOCTH U )KU3HEHHBIX CUTYAaIUX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH pEHIeHUs Opo0ieMbl € y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTECHUIT;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclMpsATh  paMKd ~ y4eOHOro NpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEANOYTEHUM;

Jienatb ~ OCO3HAHHBIA  BBIOOp,  aprymMeHTHUpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILEHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKOW IPYAUIUMU B
pa3HbIX O0JIACTSX 3HAHMM, MOCTOSIHHO MOBBINIATH CBOW 0Opa30BaTeNIbHBIA U
KyJbTYPHBIM YPOBEHD.

2) CAMOKOHTPO.Ib:

JIaBaTh OLEHKY HOBBIM CUTYallUMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJAJCTh HAaBBbIKAMHU II03HABATEJIBHOW pPEQIIEKCUUM KaK OCO3HAHUS
COBEPILIAEMbIX JECUCTBUI M MBICIUTEIBHBIX MPOILIECCOB, HUX PE3YJIbTATOB U
OCHOBAHM, UCIIOJIb30BaTh MPUEMBI PEPIEKCUU AJI OLIEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLICHUS;

YMETh OLEHMBATh PUCKU M CBOEBPEMEHHO MPUHHUMATh PEIICHHS MO0 HX
CHUKEHHUIO;

OPUHUMAaTh MOTHUBBI M apryMEHTBhl JIPYrMX IpU aHAJIM3€ Pe3yJbTaTOB
NEeSTENbHOCTH;

3) npuHsaTHE ce0sl M APYTrUX:

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHTBhl JIPYrMX IpU aHAIM3€ Pe3yJbTaTOB
NEeSTENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIUX HA OIIUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYrOro YeJoBeKa.

NNPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nporpammbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHelupuyeckue Ajid ydeOHOro mnpeaMera
«buosorus» HayyHble 3HAHMS, YMEHUS U CHOCOOBI JAEMCTBUI MO OCBOEHUIO,
UHTEpHpETalud M MNpeoOpa3oBaHUIO 3HAHWM, BHIbBI JEATENBHOCTH IO
NOJIYYEHUIO HOBOI'O 3HAHMS M NPUMEHEHUIO 3HAHMM B PAa3JIMYHBIX Y4EOHBIX
CUTyalusAX, a TakK€ B pPEaJbHbIX >XU3HEHHBIX CHUTYalUAX, CBSI3aHHBIX C
ouosnoruei. B nporpamMMe nmpeaMeTHbIE pe3yJbTaThl MPEACTaBICHbI O ToJaM
00yueHus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npenmMera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJIOTUM B CHUCTEME
HAay4YHOI'O 3HAHUSA €CTECTBEHHBIX HayK, B ()OPMHPOBAHUHU COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTHHBI MUPAa U HAy4YHOIO MHUPOBO33PEHMS, O BKJIAJE
POCCHUUCKUX ¢ 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKUIMOHAIBHOW FPAMOTHOCTH Y€JIOBEKA JUIsl PELIEHUs KU3HEHHBIX 3a/a4;



YMEHUE PaCKpbIBaTh COAEpKaHWE OMOJIOTMYECKUX TEPMUHOB U MOHATHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEHIECTB M MPEBpaIllCHHE
SHEPruu), roMeocTa3 (CaMmOperyssiuusi), YpPOBHEBas OpPraHU3ALMS >KUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penponykuus), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE H31araTb OHUOJOTMYECKHME TEOpUHU (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsl, LIEHTpajbHas JO0rMa MOJEKYJSIpHOM Ouosiornn), 3axoHbl (I.
Mennens, T. Moprana, H. 1. BaBuiioBa) u yuyeHus (0 HEHTpaxX MHOT000pasus U
IPOUCXOXKJEHUA KyJIbTypHbIX pactenud H. . Basunona), omnpenensarb
IPaHULIBl UX IPUMEHUMOCTH K dKUBBIM CUCTEMAM;

YMEHUE BIAJETh METOJAMU HAYYHOT'O TO3HAHUA B OMOJIOrMH: HAOJI0IeHHE
Y ONHMCAHME JKUBBIX CUCTEM, MPOLECCOB U SIBJICHUI, OpPraHU3alus U IPOBEICHUE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIJBMKEHHWE TMIOTE3bl,  BbISBIICHUE
3aBUCUMOCTH MEX]y HCCJIEIyEMbIMU BEIMYMHAMH, OOBSICHEHHUE MOJYYEHHBIX
pE3yIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHATUH, TEOPUM U 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE TPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT
U DYKapuoOT, OAHOKJIETOYHBIX M MHOTI'OKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IpoLIecCOB: OOMEHa BEIIECTB U MPEBPALLEHUs SHEPTUH B KJIETKE, OTOCUHTERA,
IUIACTHYECKOTO0 M 3HEPreTUYecKOro OoOMEHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OIUIOAOTBOPEHUS, PAa3MHOXKEHMS, HHJMBHUAYyaJIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSTH MOJIyYEHHbIE 3HAHUS JUIsl OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUH, JUISI IPUHATHS IPAKTUYECKUX PELICHUHN B IIOBCEIHEBHOM
XKU3HU C LEJIbl0 oOecriedeHus: Oe30MaCHOCTH CBOErO 3J0POBbS U 3/10POBbS
OKpY’KaIOIIUX JIIOAEH, COOJI0JEHUsT HOPM TIPAaMOTHOrO TIOBEACHUS B
OKpY>Karolel MpupogHON cpejie, MOHUMaHUe HEOOXOJAMMOCTH HCIOIb30BaHUs
JOCTH)KEHU COBPEMEHHON OMOJOrMyM U OMOTEXHOJIOTMI AJi1 paldOHAIBHOIO
IPUPOAOIIOIb30BAHUS;

YMEHHUE pellaTh »JJIEMEHTAPHbIE TE€HETUYECKHWE 3a/ayd Ha MOHO- H
JTUTHOPUIHOE CKPEIIMBAHME, CLEIJIEHHOE HACIEJOBAaHUE, COCTaBIATH CXEMBI
MOHOTHOPUIHOTO CKPELIMBAaHUS JUJIsl TPEICKa3aHusl HACJIEJOBAHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATH J1a00OpaTOpPHbIE U MpaKTUYECKHUE pabdoThl, COOIOAATH
npaBuiia pu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHUE KPUTHUYECKU OLIEHMBaTh M MHTEPIPETHUPOBATH HH(OpPMALUIO
OMOJIOTUYECKOTO COJIEpPKaHUs, BKJIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS U3
pa3NMYHBIX HMCTOYHUKOB (CpeACTBA MAaccoOBOM HMH(pOpMalUM, HAYy4HO-
NOMYJISIPHBbIE MAaTE€pUabl), ITHUECKHE aCHEKThl COBPEMEHHBIX HCCIIEIOBAaHUHN B
OHMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO37aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIIECHMS,
0000mass Ouojoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BaTh MOHATUWHBIN annapar OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorusy 6 11
KJlacce JOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOI'O 3HAHUSA ECTECTBEHHBIX HayK, B ()OPMHUPOBAHUHU COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa M HAYYHOTO MHUPOBO33PEHMS, O BKIAJE
pPOCCUHCKUX H 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(yHKUMOHAIBHOW IPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUs AKU3HEHHBIX 3a/1a4;



YMEHHE PaCKPBIBATh COJECpKAHUE OMOJIOTHYECKUX TEPMHHOB M TOHSATHI:
BUJI, MOMyJslUUsl, TEHOPOHJ, OHBOJIOLMS, JBIXKYIME CWIbl ((PaKTOphI)
ABOJIIOINH, MPUCIIOCOOJICHHOCTh OpraHU3MOB, BHUJ1000pa30oBaHue,
AKOJIOTHYECKUE (DaKTOPBI, IKOCUCTEMA, TPOAYIIEHTHI, KOHCYMEHTHI, PEAYIICHTHI,
LENU MUTaHUs, YKOJIOTUUeCcKas MupaMuaa, OUoreoreHo3, ouocdepa;

YMEHHE H3JIaraTb OWOJIOTUYECKUE TEOPHH (SBONIOIHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHWs DBOJIONMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoacrsa K. M. bapa, uepenoBaHus riaBHbIX HAlNpaBlI€HUN U
nyted sBomtonnu A. H. CeBepiioBa, yuenus o ouocdepe B. U. Bepnazackoro),
OTIPEAETISATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BIIaIETh METO/IaM1 HAyYHOTO MMO3HAHUS B OMOJIOTHH: HAaOII0IeH e
Y OIMCAHUE JKUBBIX CUCTEM, MPOIIECCOB U SIBICHUN, OPraHU3aIMs U TPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTa, BBIABM)KCHHE  THIIOTE3bl,  BBHISBICHHE
3aBHCHMOCTH MEXJIy HMCCIEAYEMBbIMH BEITUYMHAMH, OOBSCHEHUE TMOTYyUYECHHBIX
PE3yNIbTaTOB, UCIOIB30BAHHBIX HAYYHBIX MOHITHIA, TEOPHA U 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOIBI HA OCHOBAHUU MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJOTHYECKHX
OOBEKTOB: BHJOB, MOMYJSAIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEIYyILIEHTOB,
OMOI€OlIEHO30B M 3KOCHCTEM, OCOOEHHOCTH IMPOILIECCOB: HACJIEICTBEHHOU
WU3MEHYHUBOCTH, €CTECTBEHHOT'O otOopa, BUJI000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB, JCWUCTBUSA HKOJOTMUYECKUX (HAKTOpOB Ha
OpraHM3Mbl, TIEPEHOCa BEIIECTB M TIOTOKAa SHEPrUU B HKOCHCTEMAX,
AHTPOTIOTEHHBIX M3MEHEHUH B JKOCHCTEMaxX CBOEH MECTHOCTH, KPyroBOpoTa
BEILIECTB M OMOT€OXMMUYECKUX IIUKIIOB B Onocdepe;

YMEHHE MPUMEHSTH MOJTYUYCHHBIE 3HAHUS I OOBACHEHHUST OMOJIOTHIECKIX
IIPOLIECCOB U ABJICHUH, JUISI IPUHATHS IPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM
KU3HU C LEJIbl0 oOecriedeHus: Oe30MaCHOCTH CBOErO 3J0POBbS U 3/10POBbS
OKpYXAIOIUX JIIOJEeH, COONIOACHHS HOPM TPaMOTHOTO TIOBEACHHUS B
OKpY>Karolel MpUupogHON cpejie, MOHUMaHUe HEOOXOJAMMOCTH HCIOIb30BaHUs
JNOCTHKEHUN COBPEMEHHOU ounonoruu U1 paLMOHAIBLHOIO
IPUPOJIOTIONH30BAHHS,

YMEHHUE pellaTh 3JIEMEHTApHbIE OWOJOTMYECKUE 3aJlayd, COCTaBIATH
CXEMBI IIEpeHOoCca BEIIECTB U SHEPTUHU B SKOCUCTEMAX (I[EMU MUTAHUS);

YMEHUE BBINOJIHATH J1a00OpaTOPHBbIE U MpaKTUYECKHUE paboThl, COOIOAATH
npaBuiia pu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHYECKH OIICHMBAThb W WMHTEPHPETUPOBATH HH(POPMAIUIO
OMOJIOTMYECKOTO COACPIKAHMSI, BKIIOYAIOUIYIO IICEBJOHAyYHbIC 3HAHUA U3
pa3IMYHBIX HMCTOYHHKOB (CpeIcTBa MaccOoBOM HH(OpPMAIMH, HAyYHO-
NOMyJISIPHBIE ~ MaTepHalibl), paccMaTpuBaTh IJ00aJbHbIE SKOJOTMYECKUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO
NO3ULHIO;

YMEHHE CO37]aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHHUS,
0000mass Ouonoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO MCTOJIb30BaTh MOHATUIHBIN anmapaT OMOIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHHe KoaunuecTBO 4acoB
DJIeKTpOHHBIE (HH(pPOBbIE)
n/ pas3ieoB U TeEM Konrpouabnbie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypPChl
n NnporpamMmel padoThI padoThI
bu6muoreka [IOK
I buonorns kax nayxa 2 0.5 https://m.edsoo.ru/7f41¢292
) ’KuBbIe CHCTEMBI U UX i bubmnoreka IIOK
OpraHusanus https://m.edsoo.ru/7f41¢292
3 XUMHYECKHH COCTaB U g i bu6mmoreka [JOK
CTPOEHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KuznenesarenbHOCTD 6 bu6mmoreka [JOK
KJICTKH https://m.edsoo.ru/7f41¢292
Pa3smuoxxenue u
5 AHIABHAAYaAJIbHOE 5 1 bubmorexa HOK
AMBHLY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HacnenctBenHOCTE U
6 N3MEHYNBOCTD 8 1.5 bubmorexa [IOK
) https://m.edsoo.ru/7f41¢292
OpraHu3MOB
7 Cenexuusi OpraHu3MOB. 3 bu6mmoreka [JOK
OCHOBBI OMOTEXHOJIOTHHA https://m.edsoo.ru/7f41¢292
bu6muoreka [IOK
8 P
C3CPBHOC BpEMA I https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO
34 0 4

YACOB I10 ITPOTPAMME




11 KITACC

HauMeHoBaHMe KoandyecTBO 4acoB
Ne duekTpoHHbIe (LM pPOBbLIE)
pa3iejioB U TeM KoHnTpoibHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
MporpaMmMbI padoThI padoTbl
1 OBOJIIOLHOHHAS 9 | bu6nuoreka [JOK
Onoorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHue u
2 a3BUTHE KU3HU 9 0.5 buGnnorexa LIOK
p ) https://m.edsoo.ru/7f41cc74
Ha 3emiie
OpranusMmsl 1
3 R — 5 | bubmuoreka [JOK
Py m https://m.edsoo.ru/7f41cc74
cpena
Coo0OmecTBa 1
4 3KOJIOTHIECKHE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CUCTEMBI
bu6mmoreka [JOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 0 2.5

I[TPOTPAMME







ITOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
Ne KoauuecTBo yacon
DJIEKTPOHHBIE
Mara nudposbie
I Tema ypoka KonTpoabHbie IMpakTnyeckune
Bcero H3yYeHust o0pa3oBaTtejibHbIE
/ paGoThI paGoThI
. pecypchl
bubmoreka [JOK
https://m.eds00.1ru/863e612
buonorus B cucreme ! 5
a 2
Hayx https://m.eds00.1u/863e632
a
MeToapl TO3HAHUS
YKUBOU IIPUPOBL.
[IpaxTrueckas padorta Ne
but6mmoreka [{OK
1 «Mcnonp3oBaHne
1 0.5 https://m.edsoo.1u/863e612
pa3IMYHBIX METO/IOB MPHU )
U3y4EHUU -
OMOJIOTHYECKHUX
00BEKTOBY
bubnuoreka [JOK
Bbronorndueckne cuCTEMEI,
1 https://m.edso00.ru/863e656

MIPOLIECCHI U UX U3YUYECHHE

4

XUMHYECKUI COCTaB
KieTkn. Bona n
MHHEPAIbHBIE COJIA

but6mmoreka [{OK
https://m.edsoo.ru/863e674
e




beakn. CoctaB u

but6mmoreka [{OK

5 https://m.edsoo.ru/863e6b7
CTpOEHHE OEJKOB ,
DepMeHTBI —
OMOJIOTUUYECKHE
KaTaJlu3aTopPHI.
JlabopartopHas pabota Ne Bbubnuorexa [IOK
6 1 «3yuenune 0.5 https://m.edsoo.ru/863e6b7
KaTaJIUTUYCCKOMN 2
aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMusIa3bl
WJTU KaTajasbl)»
bu6nuorexka [JOK
7 Vraeroasl. JIunuapl https://m.edso0o.ru/863e687
0
HyxnenHoBbIe KHCTOTHI. Enbmiorexa OK
8 https://m.edso0o.ru/863e6d5
ATD
c
Hctopus u meToasl bubmuoreka [TOK
9 WU3yYECHUS KIETKH. https://m.edsoo.ru/863e6e8
Knerounas Teopus 8
10 Knerka kak 1nienoctHas
JKHBas CHCTEMa
11 Crtpoenue 0.5 bubmuorexa [[OK
JYKapUOTUYECKOU https://m.edsoo.ru/863e6ft0

kietku. JlabopaTopHas
pabota Ne 2 «3yuenue

https://m.eds00.ru/863e716

(¢




CTPOCHUS KJIETOK
pacTeHuil, )KUBOTHBIX,
rpu0OB U OaKTEPHl MO
MHKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIIpenaparax u ux
OIICaHUE)

OOMEH BELIECTB WU

but6mmoreka [{OK

12 https://m.eds00.ru/863e766
MeTaboIn3M .
DOTOCHHTES. bubmuoreka [JOK
13 https://m.edsoo.ru/863e7¢9
XeMocHuHTEe3 8
. but6mmoreka [JOK
14 DHepreTHIecKui oomen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN 1THUKIT
KJIETKHU. [leeHne KIeTKH.
Muro3. JIabopaTopHas
pabota Ne 3 Bu6imnorexa [{OK
15 «Habmoneane MuTO3a B 0.5 https://m.edsoo.ru/863e7dc
KJIETKaX KOHYMKA 4
KOpeIlIKa JTyKa Ha
TOTOBBIX
MHUKpOIIpenaparax»
buocunres Oenka. bubmuoreka [JOK
16 Peakiuus MaTpuuHOTO https://m.edso0.ru/863e796

CHHTC3a

€




but6mmoreka [{OK

Tpaucnsuus —
17 https://m.edso0.1ru/863e¢796
OnocuHres Oenka .
Hexnerounsie ¢popmbl bubmorera [IOK
18 https://m.edsoo.ru/863e754
KHU3HU — BUPYCHI 0
but6mmoreka [JOK
https://m.edsoo.ru/863e81b
19 @OpMBI pa3sMHOKECHUS P
OPTaHH3MOB https://m.edsoo.ru/863e831
e
. bubnuotexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE
IOJIOBBIX KJIETOK.
O1m10/10TBOpEHHE.
but6mmoreka [{OK
JIaGoparopHas paboTa Ne
21 0.5 https://m.edsoo.ru/863e81b
4 «M3y4eHue cTpoeHHs p
IIOJIOBBIX KJIETOK Ha -
TOTOBBIX
MHUKpOIIpenaparax»
bubnuorexka [JOK
NunuBunyansHOE
22 https://m.edsoo.ru/863e843
pa3BUTHE OPTaHU3MOB 6
I'enernka — Hayka o
but6mmoreka [{OK
23 HACJIECTBEHHOCTH U

U3MEHYHUBOCTH

https://m.eds00.ru/863e8612




3aKOHOMEPHOCTH

HACJICIOBaHUS bu6nuorexka [JOK
24 MPU3HAKOB. https://m.edsoo.ru/863e887
MoHoru6puHOe 8
CKpelIUBaHue
ATHOPHUIHOC
JCIKPGHIEBaHI/IG. 3akoH buomorexa HOK
25 https://m.edsoo.ru/863e89a
HE3aBHUCHUMOT0 4
HacJeA0BaHUs TPU3HAKOB
CuensieHHoe
HacJIeIOBaHUE
MIPU3HAKOB.
JlabopaTtopHas padota Ne
5 «zyuyenue bubnuoreka [JOK
26 pe3yapTaToOB 0.5 https://m.edsoo.ru/863e8¢c6
MOHOTHOPUAHOTO U 0
TUTHOPUIHOTO
CKpEITUBaHUS Y
JpO30(HITBI Ha TOTOBBIX
MHUKpOIIpenapaTax»
I'eneTuka mnomna.
HactenoBarie bubnuoreka [JOK
27 https://m.eds0o.ru/863e8¢6
MIPU3HAKOB, CIICTUICHHBIX 0
C TIOJIOM
28 M3MeHYHUBOCTb. 0.5 but6mmoreka [{OK
HenacnencreenHas https://m.edsoo.ru/863e8efe

U3MCHYHNBOCTD.




JlabopaTtopHas padota Ne
6. U3yuenue
MOAU(PUKAITMOHHON
W3MECHYUBOCTH,
MIOCTPOCHUE
BapHUAIIOHHOTO psia
BapHaIllMOHHON KPUBOI»

Hacnencrsennas
N3MCEHYUBOCTD.
JlabopaTopHas padota No

Bbubnuoreka [JOK

29 7. «AHAIN3 MyTaLMi y 0.5 https://m.edsoo.ru/863e8efe
JPpO30(HITBI Ha TOTOBBIX
MHUKpOIIpenapaTax»
bubmmoreka [{OK
30 I'eneTuka yenoBeka https://m.edsoo.ru/863e8d7
8
PesepBHbIit ypoK.
O06001IeH e TI0 TeMe
31 «HacnencTBeHHOCTD U
HU3MEHUYHUBOCTh
OpraHU3MOB»
but6mmoreka [JOK
32 Cenexums kak Hayka u https://m.edsoo.ru/863e921
rpoiiecc 4
MeToanl ¥ JOCTHIKEHUS bu6nuorexka [JOK
33 CEJIEKIIMU PACTEHHUI 1 https://m.edso0.ru/863e921

JKHUBOTHBIX

4




Bbuorexnosorus kax
OTpaciib MPOU3BOJICTBA

34

but6mmoreka [{OK

https://m.eds00.1u/863e933
6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KITACC

Ne KoauvecTBo yacoB
DJIEKTPOHHbBIE
Mara uudposbie
I Tema ypoka KonTpoabHbie IMpakTnyeckune
Bcero H3y4eHust o0pa3oBaTejbHbIE
/ paGoThI paGoThI
. pecypcsbl
N but6mmoreka [JOK
DBOJTIOLHS U METOJIBI €€
1 https://m.edsoo.ru/863ea20
W3YYCHUS .
Wcropus pa3Butus bu6mmorexa [IOK
MpeACTaBICHUI 00 1 https://m.eds00.ru/863e957
IBOJTIOIIAA 0
bu6nuorexka [JOK
MuUKpO3BOITIOLIHS 1 https://m.edsoo0.ru/863e9c1
e
Iomynsuus kak
JJIeMEHTapHAas eIUHUIIA
BHUA W BOJIOLIMH. bubnuorexa [{OK
JIaboparopHas paboTa Ne 1 0.5 https://m.edsoo.ru/863e¢99¢

1 «CpaBHEHHUE BUIOB 110
MOP(OJIOTHUECKOMY
KPUTEPHIO»

6

JBrxyImye cuibl
(amemeHTapHbIE
(hakTOpbI) FBOIIOIHNH

but6mmoreka [JOK

https://m.edsoo.ru/863e9da
4

EcrecTBenHnbIit 0TOOD 1

but6mmoreka [JOK




ero (popmsal

https://m.edsoo.ru/863e9ed
0

PGSYJ'IBTaTBI 3BOJIIOIIUHA:

PUCHOCOOTEHHOCTh
OpPraHu3MOB U
BUI000pa30BaHue.
. JIaboparopHas paboTa Ne 0.5 bubnuoreka [ITOK
2 «Onucanue ' https://m.edsoo.ru/863e9fde
PUCIIOCOOTIEHHOCTH
opraHusma u eé€
OTHOCHUTEIILHOTO
XapaxTepa
Hanpasnenus u nytu bubmmorera [IOK
8 https://m.edsoo.ru/863e9¢1
MaKpOABOJIIOIHA .
9 Heob6patumocts
HBOJTIOIUH
10 Wcropus xu3Hu Ha 3emiie
Y METOJIbI € M3YUCHHUS
['unoTessl bubmuotexa [JOK
11 IIPOUCXOXKICHUS JKU3HU https://m.edsoo.ru/863ea5a
Ha 3emiie 6
PasButue *xku3nu Ha but6mmoreka [{OK
12 3eMJIe 1o 3paM U https://m.edsoo.ru/863eabb
nepuoiam e
13 OCHOBHBIE ATaIlbI 0.5 bubmoreka [JOK

3BOJIIOIIUH

https://m.edsoo.ru/863ea8b




pacTUTENFHOTO U
KHBOTHOT'O MHpA.
[TpakTrueckas pabota Ne
1 «3yuenue
HCKOMaeMbIX OCTaTKOB
pacTeHHI U )KHUBOTHBIX B
KOJUTEKIIHSIX

(@)

CoBpemeHHas cuctema

but6mmoreka [{OK

14 https://m.edsoo.ru/863ea48
OpPraHUYECKOTO MHpa .

15 DBOJTIOIIUS YEJIOBEKA bubmuotexa [JOK
(arTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
JIBIOKYILIME CHUIIBI but6mmoreka [{OK

16 (paxTopsr) https://m.edsoo.ru/863ead4
AHTPOIIOTCHE3a 4

17 OCHOBHEBIE CTaINH
IBOJTIOIIMN YEJIOBEKa
Yenoseueckue pacel U

18 OPUPOIHBIC aTaIITaiuu bubnmorexa LOK

pHp https://m.edsoo.ru/863eaca?
YeJIoBeKa
Pe3epBHbIit ypoK.
O06006mIeHne o Teme

19 «B0o3HUKHOBEHHE U
pa3BUTHE )KU3HU HA
3emie»

20 DKOJIOTrus Kak HayKa




21

Cpensl oOuTanus u
HKOJIOTHYECKUE (PaKTOPHI

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

22

AbuoTtnyeckue HakTopHlI.
JlaboparopHas pabota Ne
3. «Mopdonorudeckue
0COOCHHOCTH pacTeHHI
U3 Pa3HBIX MECT
oOUTaHUS.
JlaboparopHas pabota Ne
4. «Bnusnue cBerta Ha
POCT ¥ pa3BUTHE
YEPEHKOB KOJICYCa»

0.5

but6mmoreka [JOK
https://m.edsoo.ru/863eb10
e

23

buotnyeckue pakTops

but6mmoreka [{OK
https://m.edsoo.ru/863eb34
8

24

DKONIOTHYeCcKHue
XapaKTEPUCTUKU
MOMYJIALINH.
[IpakTraeckast pabota No
2 «IloacuéT mIoTHOCTH
MONYJIALMKA pa3HbIX
BHUJIOB PACTEHUI»

0.5

25

CoobmiecTBa OpraHu3MOB
— OuoLEeHo03

bu6nuoreka [JOK
https://m.edsoo.ru/863eb46
a

26

OKOJIOTHYECKHUE CUCTEMEI
(3KOCUCTEMBI)

but6mmoreka [JOK
https://m.edsoo.ru/863eb46




[

27

OcCHOBHBIC TTOKA3aTCIU
9KOCHUCTEMEL.
DKOIOTHYECKHE
nupamuabl. CBOKCTBA
skocucteM. Cykueccus

but6mmoreka [{OK
https://m.edsoo.ru/863eb5fa

28

IIpupoaHbIE 3KOCUCTEMBI

29

AHTpOHOFeHHLIe
9KOCHCTCMbI

30

buocdepa — rimobanbHas
9KOCUCTEMA 3eMIIU

bubnuoreka [JOK
https://m.edsoo.ru/863ebb5
e

31

3aKOHOMEPHOCTH
CYILLIECTBOBAHUS
ounocdepnr

bubnuoreka [JOK
https://m.edsoo.ru/863ebd1
6

32

YenoBeuecTBO B
ounochepe 3emn

33

CocymiecTBoBaHuE
IIPUPOJBL U YEJIOBEYECTBA

bubnuoreka [JOK
https://m.edsoo.ru/863ebal
e

34

Pe3epBHbIit ypoK.
O0001IeHE TEMBI
«Coo0mrecTBa 1
JKOJIOTHYECKHE CHCTEMBD)

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

34

2.5







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue /Iloa
pen. [laceunuka B.B., Akunonepnoe o6miectBo «M3narenscTBo

«IIpocBeienue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
wall-171056060282«+2.00y4yenue 6uonoruu no ooHosiennomy ®I'OC COO
pedsovet37.ru storage/documents/...pdf" 1.Metoauueckoe nocobue k
yueOHuKy A.A.Kamenckoro vk com wall-171056060282

2.06yuenue ouonoruu no ooHoBIeHHOMY DPI'OC COO pedsovet37.ru

storage/documents/...pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

yqy.py
POII
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