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MOSACHUTEJIbHAS 3AIIMCKA

[Ipu pa3paboTke MpOrpaMMbl IO OHOJIOTHH TEOPETHIECKYIO OCHOBY JIJIS
OTIPEICTICHUS TI0JIX00B K (POPMHUPOBAHHUIO COJICPKAHKS ydeOHOTO TpeaMera
«buosorus» cocTaBwiIM: KoHUeNTyanbHble mnosioxkenuss PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNIeH, COJIepKaHHs, PE3yJIbTaTOB OOyYCHHS U
TpeOOBaHMUI K YPOBHIO IMOJTOTOBKH BBIMMYCKHUKOB, TMOJIOXKEHHUS 00 O0OIMX
IEIIX W IPHUHIUIAX, XapaKTEPHU3YIONIMX COBPEMEHHOE COCTOSHHUE CHCTEMBI
cpennero oOmero ooOpaszoBanusi B Poccwuiickoit denepammm, a Takxke
TIOJIOKEHMS O crienuprKe OMOJIOTHH, €€ 3HAUCHUH B TO3HAHUU )KHUBOM MIPUPOIBI
n 0o0ecleueHNM CYIIECTBOBAHUS dYeloBedYecKoro oomectBa. CorimacHo
HA3BaHHBIM TOJIOKEHUSAM, OTPENETICHBl OCHOBHBIE (DYHKIIMM MPOTPaMMBI IO
Oumosioruu u €€ CTPyKTypa.

[Iporpamma 1o OwmoJsoruu 1aéT MpEACTaBICHHUE O MEAx, 00 OoOIIeH
cTpaTeruu OOydYeHHs, BOCTMTAHUS WU Pa3BUTHS OOYYaroNMXCS CPEICTBAMHU
yueOHoTO Tpenmera «buomorus», omnpenenser 00s3aTeNbHOE MPEIMETHOE
colep)KaHue, €ro CTPYKTypy, pachpeneleHue IO pasleiaM U TeMmaw,
PEKOMEHyeMyI0 TIOCJEeIOBATeNbHOCTh HM3y4YEHHUs Y4eOHOTO wmarepuaia c
yd€TOM  MEKIPEAMETHBIX W BHYTPUIIPEAMETHBIX  CBs3€H,  JIOTHKHU
00pa30BaTeIbHOTO MPOIIECCa, BO3PACTHBIX OCOOECHHOCTEH 00yJarOIUXCs.

B mporpamme 1o OHOJIOTMH TakKe YYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JITYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM pe3yibTaTamM
o0ydyeHuss B (POPMHUPOBAHHHM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbHOM
NeSTEIbHOCTH/YIeOHBIX JEHCTBUNA 00YYaIONMXCsl TI0 OCBOCHUIO COJIEpIKaHUS
OMOJIOTHUECKOTO 00pa3oBaHUsl.

B mporpamme mo Owmomorum (10—11 kmaccel, 0a30BBIA ypOBEHB)
peaM30BaH MPHUHIIMIT MPEEMCTBEHHOCTH B M3yYE€HHUU OWOJIOTHH, Ojaromaps
yeMy B HEW TIPOCMAaTpUBACTCS HANPABICHHOCTh Ha pa3BUTUE 3HAHUM,
CBSI3aHHBIX C (OpMHpPOBaHMEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUA,
IICHHOCTHBIX  OpPHUEHTAlUA  JIMYHOCTH,  DKOJIOTHYECKOTO  MBIIUICHHS,
MPENCTABIICHUI O 3I0POBOM 00pa3e >XM3HU M OCpPEKHBIM OTHOIICHHUEM K
OKpyXKawuiel npupoaHout cpene. lloatoMy Hapsaay ¢ HU3y4YEHHEM
001Ie0MOJIOTUIECKUX TEOPUH, a Tak)Ke 3HAHUK O CTPOCHUM KUBBIX CUCTEM
pPa3HOTO paHra MW CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOIIECCOB B
npoTrpaMMe MO OHMOJIOTHH yJEJICHO BHUMAaHHE WCIIOJIh30BAHHIO TOJYyYEHHBIX
3HAHWIA B TTIOBCETHEBHOM KU3HHM JIJIs PEIICHUS MPUKIIAIHBIX 33/1a4, B TOM YHCJIC:
npodWIAKTUKA  HACJICACTBEHHBIX  3a00JieBaHWMI  4YEllOBEKa,  MEIUKO-
TCHETUIECKOTO KOHCYJIbTUPOBAHU, 000CHOBaHUs AKOJIOTHIECKU
IIEJIECO00Pa3HOT0 TMOBEICHUS B OKPYXKAaIOUICH NPUPOJHOW Cpeie, aHamm3a
BIIMSTHUS XO3SIUCTBEHHOM JCSITEIILHOCTH YEJIOBEKA HA COCTOSIHUE TPUPOTHBIX U
UCKYCCTBEHHBIX  JKOCHUCTEM. YCWJICHHWE BHHUMaHHSI K  TPHUKIAIHOU
HampaBJICHHOCTH  y4eOHOTOo  Tipeamera  «buojorus»  MPOJIUKTOBAHO



HEOOXOAMMOCTBIO 00ECTICUeHHsI YCIOBHM ISl pEeIICHHs] OTHOM U3 aKTyaIbHBIX
3374 IIKOJIBHOTO OHMOJIOTHYECKOTO 00pa3oBaHUs, KOTOpas MpEArojaract
dbopMupoBaHue y 00yJaromuXxcs CIIOCOOHOCTH aIalITUPOBATHCS K U3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOIIECTOCS COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHE cpeaHero oo0Iiero oopa3oBaHus 3aHUMACT BAKHOE
mecTo. OHa obecrnieunBaeT GOpMUPOBAHUE y 00YUAIOUMXCS MPEACTABICHUHN O
HAyYHOU KapTUHE MUPA, PacIMPsIET U 00001IaeT 3HaHUS 0 JKUBOU MIPUPO/IE, e
OTJIMYUTEIILHBIX TIPU3HAKAX — YPOBHEBOUW OPTaHU3AIMHU U SBOJIOINH, CO3/TaET
yCJIOBHSI JJIi: TIO3HAHUST 3aKOHOB JKMBOW TMPHUPOABI, (HOPMUPOBAHUS
(GYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0€30IMacHOro oopasa
KU3HHU, SKOJOTUYECKOTO MBIIUICHHS, IIEHHOCTHOTO OTHOIICHHS K >KUBOMU
NPHUPOJIE U YEIOBEKY.

bonpmoe  3HadeHme  OMOJNIOTHST  HWMEET TakkKe JUIA  PEIIeHUs
BOCTIMTATENIbHBIX M Pa3BUBAIOIIMX 3a7ad CpPEIHEro ooOIero ooOpa3zoBaHMs,
conmanm3anuu obydaromuxcs. M3ydenme Omonornu obOecrednBaeT YCIOBHUS
st QOpMHpOBAHMS ~ MHTEUICKTYAIbHBIX,  KOMMYHUKAIIMOHHBIX |
UHGOPMAIIMOHHBIX  HAaBBIKOB, JACTETHUECKON  KyJIbTYphI, CIOCOOCTBYET
UHTErpay OMOJIOTHIECKUX 3HAHUM C MPEACTABICHUSIMU U3 IPYTHX y4eOHBIX
NPEIMETOB, B YacTHOCTH, (GU3WKW, XuUMUU U Teorpaduu. HazBaHHBIC
TIOJIOKEHHSI O TpeAHa3HaYeHUH ydeOHOro mpeamera «buonorus» coctaBmim
OCHOBY JJIsi OINpEAENeHUs] MOAXOJO0B K OTOOPY M CTPYKTYPHPOBAHUIO €ro
coJep>KaHus, MPECTABICHHOTO B MPOTpaMMe 10 OUOJIOTHH.

OT60p comeprkanus yueoOHoTO npeamera «bronorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMI KYJIbTYpPOCOOOPA3HOTO MOIX0/a, B COOTBETCTBHUHU C
KOTOPBIM 00ydYaronmecs: JODKHBI OCBOWTH 3HAHWSA M YMEHUS, 3HAYUMBIC JIJIS
dbopmupoBaHus 0OIEeH KyIbTypbl, OMPEACIAIONIME aJeKBaTHOE IOBEICHHE
YeJIoBeKa B OKpYKarolel NpupoJHOM cpefie, BOCTPEOOBAHHbIE B MOBCEHEBHOM
YKU3HU B MPAKTHICCKOM JIeITebHOCTH. Oc000€ MECTO B 3TOM CUCTEME 3HAHHUI
3aHUMAIOT AJIEMEHTBHl COJIEp)KaHHsA, KOTOPBIE CIy)Kar OCHOBOW iAo
dbopMupOBaHUS TPEACTABJICHUN O COBPEMEHHOM €CTECTBEHHO-HAYIHOM
KapTUHE MHpPA M IIEHHOCTHBIX OPHEHTAIUSIX JIMYHOCTH, CIOCOOCTBYIOIIHMX
ryMaHHU3aluu OUOJIOTUYECKOTO 00pa30BaHuUs.

CTpykTypupOoBaHHUe COJAepKaHUsI yIeOHOTO Marepuajia B MPOTpaMMe T0
OMOJIOTHHM OCYIIECTBICHO C YYETOM MPHUOPUTETHOTO 3HAYECHUs 3HAHUU 00
OTJIMIUTEIHLHBIX 0COOCHHO CTSAX )KUBOU MMPUPOJIBI, O €€ YPOBHEBOW OpTaHU3AIIH
¥ DBOJIONMH. B COOTBETCTBUM C 3TUM B CTPYKType Y4eOHOro mpeamMera
«buonorus» BBIJEICHBI CIEAYIONINE COIepKaTeIbHbIC JIMHUU: « bHoIoTHs Kak
Hayka. MeTo 1l HayqHOTO Mo3HaHum», «KIleTka kak Onoioruaeckas CucTeMay,
«Opraam3Mm Kak Owuojornyeckas cuctema», «CucremMa W MHOTOOOpasue
OPTAaHUYECKOTO MHPa», «IBOJIOIUSA KUBOW MPUPOABD, «IKOCUCTEMBI M
MPUCYIIUE UM 3aKOHOMEPHOCTI.



Lems m3ydenus yueOHOTO TpeaMera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJICHUE OOYYaIOUMMHCSL 3HAHUSIMH O CTPYKTYPHO-(PYHKIIMOHATBHOM
OpraHu3ali JKMBBIX CHUCTEM pAa3HOTO0 paHra W MPUOOpETEHHUE YMEHUM
WCIIOJIb30BaTh ATH 3HAHUS JJIs1 TPAMOTHBIX JIEUCTBUN B OTHOIIEHWH OOBEKTOB
YKUBOW MPUPOIBI M PEIICHUS PA3TUIHBIX )KU3HEHHBIX MPOOJIEM.

JlocTmkeHne 1end u3ydeHus ydeOHoro mnpeamera «buosorus» Ha
0a30BOM ypOBHE 00ECTICUMBACTCS PEIICHUEM CJICYIONINX 3a1a4:

OCBOCHHE 00YYaIOIMMUCS CUCTEMBI 3HaHUN O OMOJIOTUYECKUX TEOPHUSIX,
YUEHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpPaBWIaAX, CIyXKalluxX
OCHOBOH 111 JOPMHUPOBAHMS IIPEACTABICHUI O €CTECTBEHHO -HAYYHOU KapTHHE
MHpa, O METoJaxX HAyYHOTO TIO3HaHUS, CTPOCHHWH, MHOT000pa3uu U
0COOEHHOCTSX JKUBBIX CHCTEM PA3HOTO YPOBHS OpPraHU3AIMH, BBIIAFOIINXCS
OTKPBITHSIX U COBPEMEHHBIX UCCJIECIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y 00y4JarOIMXCsl MO3HABATENHHBIX, HHTEIUICKTYAIbHBIX U
TBOPYECKHUX CIMOCOOHOCTEH B MPOIECCE aHAIM3a JAHHBIX O MyTSIX Pa3BUTUA B
OMOJIOTHH HAyYHBIX B3TJISIIOB, HIIEH M MOJX0I0B K M3YUEHHUIO JKUBBIX CHCTEM
pPa3HOTO YPOBHS OpTaHU3aIlNH;

CTAHOBJICHUE Yy OOydJaronmxcsi OOINEeH KyIbTyphl, (PYHKIHMOHAILHOM
IPAaMOTHOCTH, PpAa3BUTHEC YMEHHUH OOBSACHITP H OILICHUBATh  SIBJICHUS
OKPY’KAaIOIIETO MHUpa >KUBOW MPUPOABI HAa OCHOBAaHMM 3HAHUN W OTIBITA,
MOJTy4€HHBIX MTPU U3YYEHUH OMOJIOTHH;

dbopmupoBaHue y OOyYaIOIMXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTHUECKUX 3HAHUNA B MPAKTUYECKON ACITEILHOCTH YENIOBEKA, Pa3BUTHH
COBPEMEHHBIX METMIIMHCKUX TEXHOJIOTHM U arpoOMOTEXHOJIOTHIf;

BOCTIHTaHUE YOXKAEHHOCTH B BO3MOKHOCTH MIO3HAHUS YEIIOBEKOM JKUBOM
IPUPOJIBI, HEOOXOIMMOCTH OEpEeKHOTO OTHOIIEHHWS K HEH, CcoOIoaeHus
ATUYECKUX HOPM MPHU MPOBEACHUN OMOJOTUYECKUX UCCIICT0BAHUMT;

OCO3HAHHE IIEHHOCTH OMOJOTUYECKUX 3HAHWW /I TOBBIIICHUS YPOBHS
AKOJIOTHYECKOU KYIbTYpHI, Il (GOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

IpUMEHEHNE NPUOOPETEHHBIX 3HAHUM U YMEHUI B TOBCETHEBHOW KU3HU
JUJTSL OLIEHKH MOCJIEICTBUM CBOEH AEATETLHOCTH MO OTHOIIEHUIO K OKPYKAIOIEH
cpene, COOCTBEHHOMY 3J0POBbIO, OOOCHOBaHHUE U COOJIOJEHUE MEp
npouIaKTUKN 3a00JI€BaHU.

B cucteme cpennero obmero odbpasoBanusi «buonorusy», nsydaemas Ha
0a30BOM ypOBHE, SIBJIAETCS 003aTeIbHBIM YUEOHBIM MPEAMETOM, BXOASIIUM B
COCTaB MpeAMETHOM 001acTh « ECTECTBEHHO-HAyUHbIE MPEIMETHI.

Jnst w3ydeHuss OWOJIOTUM Ha 0a30BOM YPOBHE CpPEIHEr0 OOIIEro
oOpazoBanus oTBoaUTCS 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henento), B
11 xmacce — 34 gaca (1 yac B Henemo).

COJAEPKAHUE OBYYEHUSA



10 KJIACC

Tema 1. Buosorusi Kak HaykKa.

buosorus kak Hayka. CBsi3b OMOJIOTHH C O0IIECTBEHHBIMU, TEXHUYECKUMH
U JIPYTUMH €CTECTBEHHBIMH HayKamH, (uiocodueil, THKOHM, ICTETUKOU U
npaBoM. Ponb Ouosoruu B GOpMUPOBAHUN COBPEMEHHOW HAay4YHOW KapTHHBI
mupa. CucteMa OMOJIOTHYECKUX HAYK.

Metonpl TO3HAHHWS JKMBOM MpHpoAbl (HAOMOACHHE, DSKCIECPUMEHT,
OTIMCaHMWe, HW3MEpPECHHE, KIacCU(pUKalUig, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JaHHBIX).

JdemMoHcTpanuu:

[Toptpersr: Y. dapBun, I'. Mennens, H. K. Konsuos, x. Yorcon u ©.
Kpuxk.

Tabaump! 1 cxeMbl: «MeTo bl TTO3HAHUS JKUBOW TIPUPOIBI.

JlaGopaTopHble M MpakTUYeCKUe PadOThI:

[Ipaktaeckas padotaNe 1. «Vcmonp3oBaHue pa3IMUHBIX METOJOB IIPHU
U3Y4EHUH OMOJOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl M HX OPraHu3anusl.

Kuble cucteMbl (OMOCHCTEMBI) KaKk TPEIMET H3YYCHHUS OMOJIOTHH.
OTnnume )XKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPO/IbI.

CBoiicTBa OuocucTeM W UX pazHooOpasue. YPOBHHU OpraHH3aIlUH
OMOCUCTEM: MOJICKY/SIPDHBIM, KJICTOYHBIN, TKaHEBbIN, OPTaHU3MEHHBIMH,
MOIMYJISIUMOHHO -BUIOBOU, DKOCHUCTEMHBIN (OmoreoeHOTHYECKHin),
OourochepHBI.

JdeMoHcTpanum:

Tabmuet u  cxeMbl: «OCHOBHBIE TPU3HAKK JKU3HW», «YPOBHHU
OpraHu3alny )KUBOU IPUPOJIBD).

O6opynoBaunue: Mmojens MoJiekynbl JTHK.

Tema 3. XumMnuyecKkuii COCTAB U CTPOEHUE KJIETKH.

XVAMHUYECKUN COCTaB KIIETKH. XUMHYECKUE AJIEMEHTBI: MAKPOIJIEMEHTHI,
MHKpPOAJIEMEHTHI. Boia 1 MUHEpalIbHBIE BEILIECTBA.

@yHKIIMM BOJBI M MHHEpPAIbHBIX BEHIECTB B KieTke. lloagaepxanue
OCMOTHYECKOT0 OanaHca.

benku. CocTaB 1 cTpoeHHe 6ETKOB. AMUHOKHUCIIOTHI — MOHOMEPHI OEIIKOB.
Hezamennmbie W 3aMEHHMBIE AMUHOKHUCIOTHI. AMWHOKHUCIIOTHBIA COCTAB.
YPpoBHU CTPYKTYPHI O€IKOBOM MOJIEKYJIbI (TIEpBUYHASL, BTOpUYHAS, TPETUUHAS U
YeTBEpTUYHAsL CTPYKTypa). XMMHUYECKHE CBOMCTBa OelkoB. buonormueckue
(GyHKIMH OEIKOB.

®depMeHThl — OwuoJsiorudyeckue kKataimsatopbl. CtpoeHue QepmeHra:
aKTUBHBIA 1IEHTp, cyOcTparHas crnenupuyHocTh. KodepMeHntsl. ButamuHbl.
Otmuuust PepMEHTOB OT HEOPTAHUYECKUX KATAIM3aTOPOB.



VYrneBoawl: MOHOcCaxapuabl (TJIIOKO3a, pubo3a u JAE30KCHpH003a),
aucaxapuabsl (caxapo3a, JIaKTo3a) W ToJHcaxapuabl (Kpaxmall, TJIMKOTEH,
HeJUTI0103a). bronoruueckue (pyHKIUU YTIEBOI0B.

Jlunuasl: Tpurmuuepuabl, (Gocdommnuasl, crepouasl. [ 'uapoduabHO-
rupodoOHbie cBoiicTBa. buosormueckue ¢ynkuuu nunuaos. CpaBHEHUE
YTJIEBOJIOB, OCIIKOB U JIMMHUIOB KaKk HCTOYHUKOB YHEPTUU.

Hyxnennossie kucnotel: JIHK wm PHK. Hykneotnasl — MOHOMEpBI
HyKJIeMHOBBIX KucIOT. Ctpoenne u ¢ynkuuu JIHK. Ctpoenue u Qynkuuu
PHK. Buast PHK. AT®: ctpoenne u pyHKIHH.

[Muronornss — Hayka o kierke. Kiierounas Tteopuss — mpuMmep
B3aMOJICUCTBUSA HeH W (AaKTOB B HAYYHOM MO3HAHMH. METOMbI M3YYCHUS
KJICTKH.

Knerka kak memoctHas >kuBasg cucTema. OOnme MPU3HAKK KIETOK:
3aMKHYyTas HapyxHas MmemOpana, moiekyisl JIHK kak reHernyeckuii ammapar,
crucTeMa CHUHTe3a Oernka.

Tumel KIETOK: dyKapuoTHUecKas W mpokapuoTmueckas. OcoOeHHOCTH
CTpPOEHUSI IPOKapHOTHUYECKOH KIeTku. Knerounas crenka 6akrepuii. CTpoeHue
AYKapUOTHUYECKOW KIETKHM. OCHOBHBIE OTIIMYMS PACTUTEIBHOM, >KMBOTHOU M
TPUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, MITMKOKAIMKC,
ux ¢ysknun. [l1asmatnueckas wmemOpana, €€ cBoOWCTBA W (DYHKITHH.
[Mutonnmazma u e€ opranouabl. OnHOMeMOpaHnHbie opraHouabl kieTku: J1IC,
anmapat ['ombxu, mu30coMbl. IloilyaBTOHOMHBIE OPraHOMIBI  KJIETKH:
MUTOXOHAPUH, MIacTUabl. [IpoucxoxkieHne MUTOXOHAPUN U iacTul. Buabl
wiactu. HememOpaHHbIE OpPTaHOUIBI KJIETKU: PUOOCOMBI, KJIETOYHBIN LIEHTP,
LUEHTPUOJIH, PECHUYKH, )KT'yTUKH. DYHKIIMA OPraHOMUI0B KJIETKU. BKitoueHusl.

SAnpo — perynsTopHblid HeHTp KiIeTku. CTpoeHue sapa: siaepHast 000JI04Ka,
KapuoIulazmMa, XpOMaTHH, IPBIIIKO. XPOMOCOMBI.

TpaHcHOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpersr: A. Jleenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankmun, K. M. bap.

Juarpammer:  «PacrmipeneneHne XMMHMUYECKHX JJEMEHTOB B HEKHBOU
npuponae», «Pacnpenenenrne XuMHUYECKUX JIEMEHTOB B AKUBOW IPUPOIEH.

Tabmuuel u cxemsl: «Ilepronnueckas TadnrIa XUMHUYECKUX JIIEMEHTOBY,
«Ctpoenue MoKyl BoAbD», «buocunrte3 Oenka», «CTpoeHHE MOJEKYIbI
oenka», «Ctpoenue pepmentay, «Hyknennossie kuciaotel. JITHK», «Ctpoenue
MoJekysiel  AT®», «CTpoeHue >ykapuoTHYeCKOM KIeTkn», «CTpoeHue
JKUBOTHOW KIETKW», «CTpOEHHE PACTUTEIbHOW KIETKW», «CTpoeHue
OpOKapUOTHUUECKON KieTku», «CTpoeHue sapa KIETKW», «YTJIEBOIbIY,
«JIununp»y.O00pynoBaHUe: CBETOBOM MHUKPOCKON, OOOpyAOBaHUE IS



NpOBEACHUSI HAOMIOACHUM, W3MEPEHMM, SKCIEPHUMEHTOB, MUKpOIpEnaparbl
PAaCTUTENBHBIX, )KUBOTHBIX U OAKTEPHUATILHBIX KIIETOK.

JlabopaTopHble U MPaKTHYECKHE PA0OTHI:

Jlabopatopnas padota Ne 1. «M3ydeHune KaraIUTHUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMUIa3hbl WK KaTajla3bl)».

JlabopatopnHas pabota No 2. «l3ydyeHue CTpOEHHS KJIETOK pPACTCHH,
YKUBOTHBIX U OAKTEpUi 10 MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpenaparax u ux
OTICaHUE.

Tema 4. JKuzneaesiTeJbLHOCTL KJICTKH.

OOMeH BelecTB, WM MeTa00IM3M. ACCUMIITATIHS (TUTACTUYeCKU OOMEH)
U TUCCUMWIISIIINS (DHEPTEeTHUECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIecca
MeTabonn3Ma. Ponb 3aKOHOB COXpaHEHMs BEIIECTB U SHEPTHH B MOHUM aHUH
MeTa0oIM3Ma.

Tumer oOMeHa BemecTB: aBTOTPO(HBIM U TerepoTpodHbIi. Poib
(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHUH YHEPTHH B KIIETKE.

®otocunTte3. CBeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuun
doTocunTeza. DPheKTUBHOCT, (POTOCHHTE3a. 3HAYeHHE (OTOCUHTE3A IS
KU3HK Ha 3emie. BrnusiHue ycnoBmii cpenbl Ha (OTOCHMHTE3 M CIOCOOBI
HOBBIIIEHUS €r0 NPOJIYKTUBHOCTU y KYJIbTYPHBIX PACTECHHI.

XeMoCHHTE3. XEMOCHUHTE3UPYIOIIMe OakTepuu. 3HAYEHUE XEMOCHHTE3a
JUIS YKU3HU Ha 3eMIIE.

DHepreruueckuii oOMeH B kiieTke. PaciiensieHrne BeuiecTs, BbIIEICHUE U
aKKyMYyJIMUPOBAaHWE HHEPIHMM B KIETKE. OTalbl 3HEPIETUUYECKOTO OOMeHa.
['mukosms. bpoxenue u ero Buapl. KUCIOpOIHOE OKUCIIEHHE, WM KIIETOYHOE
JIbIXaHHE. OKucIUTEeNHHOE dochopummpoBanue. Db heKTUBHOCTD
HHEPTETUYECKOTO 0OMEHa.

Peakuuu marpuuHoro cuHTe3a. I 'enermueckas wHbpopmarmms u JHK.
Peammzamus reHeTndeckod MH(POpMAIMKA B KIETKE. | eHeTMUeCKuil KO U ero
couctBa. Tpanckpunumss — warpuuHbld cunTe3 PHK. Tpancmamus —
ouocunre3 Oenka. Drtanbl TpaHciasiuu. KonupoBaHue aMHUHOKHCIOT. Poib
pubocom B OMOCUHTE3€E OemKa.

Hexnerounsie (opMbl kU3HU — BUpYChL. IcTopust OTKpbITUS BUPYCOB (/1.
. VBanoBckwuii). OCOOEHHOCTH CTPOEHHS W >KM3HEHHOTO IMKJIA BHUPYCOB.
baktepruodaru. bonesHu pacTeHHil, >KMBOTHBIX M YEJIOBEKAa, BbI3bIBAEMbIEC
Bupycamu. Bupyc ummynonedunura uenoseka (B1UY) — Bo30yaurens CII/a.
OOpartHasg  TpaHCKpuUNIMs, peBepTaza U  wuHTerpasa. Ilpodunaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHU.

JdemMoHcTpanuu:

[Hoptpersr: H. K. Kompnos, /1. Y. iBanosckuid, K. A. Tumupsses.

Tabmuup! u cxemsl: « Tunsl nuranus», «Metadom3m», « MUTOXOHAPUSY,
«HepreTuueckuii 00Men», «Xnopormact, « Dotocunresy, «Ctpoenne [JHK»,



«Ctpoenune u (yHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «l'eHeTnueckuit
Ko1», «Bupyce», «bakrepuodarn», « CTpoeHne U KU3HEHHBINA LUKI BUpYycCa
CII1/la, 6akrepuodaray, «Permmkamms JJHK.

OGopynoBaHnue: MO JEIU-alIlJIMKaIuNi «YaBoenue JIHK U
TpaHCKpHUIIUs», «bruocunTes 6enka», « CTpoeHue KIeTKu», MOJENb CTPYKTYPhI
JIHK.

Tema S. PazMHOKeHMe ¥ HHAMBUYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounsrii 1iuki, wiv KU3HEHHBIM MUK KieTku. MHTepdaza u MuTo3.
[Ipoueccrl, mpoTekaromue B unrepdasze. Pemnmukanus — peakius MaTpUuaHOTO
cuareza JIHK. Ctpoenme xpomocoM. XpOMOCOMHBIM HAOOp — KapHOTHIL.
JIMTIIONAHBI W TalUIOMAHBIA ~ XPOMOCOMHBIE  HAOOPBI.  XPOMATHIBI.
[lurosornyeckue OCHOBBI PA3MHOXKEHUS W WHAUBUIYAIBHOTO Pa3BUTHUS
OPraHU3MOB.

Henenue xnetku — muto3. Ctaauu muro3sa. [Iporeccel, npoucxoadiiye Ha
Pa3HBIX CTAAUSAX MUTO3a. buojgornueckuii CMbICI MUTO34.

[Iporpammupyemas rubenb KIETKH — aromnTo3.

®opMBI pa3MHOKEHHUS OPraHU3MOB: Oecrmojoe W ToJioBoe. Buubl
OecToJIoT0  pa3MHOXKCHUA: JEJIEHWE HaJBO€, TIOYKOBaHHE OJHO- W
MHOTOKJIETOYHBIX, = CIOpPOOOpa3oBaHWE,  BEreTaTMBHOE  pPa3MHOKEHUE.
HcKycCTBEHHOE KIIOHUPOBAHKUE OPTaHU3MOB, €r0 3HAYEHHUE ISl CEJICKIUU.

[looBo€ pa3MHOKEHHUE, €r0 OTIUYHSI OT OECTIOJIOTO.

Meiio3. Ctanuu meiio3a. [Iporecchl, TpOUCXOASIIUE HA CTAAUSAX MEH03a.
IToBenenne xpomocoM B Mero3e. KpoccuHrosep. buonornueckuii cMbICa U
3HA4YEHUE Meno3a.

["amerorenes — mporiecc 00pa3oBaHUS TOJIOBBIX KJIETOK Yy >KUBOTHBIX.
[losnioBBI€ *ene3bl: CEMEHHUKH U SMYHUKU. OOpa3zoBaHUe U pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CrepMaro30ujl, SIUIEKIIETKAa) — CIIEPMATOreHE3 U OBOTEHE3.
OcoOEHHOCTH CTPOCHHUSA SUIEKICTOK W criepMaTo30uoB. OMiIoa0TBOpEHHE.
[lapTeHorenes.

WanuBuayanbHOoe pa3BuTHE (OHTOTEHe3). DMOpPHOHAIBHOE pPa3BUTHE
(aMOpuorenes). Itanbl SMOPUOHATBHOTO PA3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npoOJeHue, racTpyJisius, opraHorenes. [loctamOpuonansHoe pazButue. Turibl
MOCTAMOPHOHATIFHOTO Pa3BUTHS: MPAMOE, HenpsiMoe (IMInHOYHOE). BrimsiHue
Cpe/lbl Ha Pa3BUTUE OPraHU3MOB, (haKTOPHI, CIIOCOOHBIE BBI3bIBATh BPOKIEHHBIE
YPOJCTBA.

Poct u pazButne pacteHuil. OHTOTEHE3 BETKOBOTO PACTEHHUSI: CTPOCHHE
CEMEHHU, CTaINU PAa3BUTHSL.

JdemMoHcTpanuu:

Tabmuipl 1 cxembl: «POPMBbI pa3MHOKEHUSI OPTAaHU3MOBY», «JIBolHOE
OIJIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pactenuit»y, «Jlenenue kietku Oakrepuit», «CTpOEHHE TOJOBBIX KIETOK,



«Ctpoenue xpoMocoMbl», « Knetounsiii iukim, « Permkarust JJHK», «Muto3s»,
«Meno3s», «IIpssMoe u HenpsiMoe pa3BUTHEY, «] aMEeTOreHe3 y MIIEKOMUTAIOIIX
Y 4eNoBeKa», « OCHOBHBIE CTAIUH OHTOTEHE3A).

O6opynoBaHue: MHKpPOCKOM, Mukpompemnaparsl «CrepMaTro30uibl
MJIEKOTIMTAIOIIETr0», «SliIekneTka Milekonurawmero», «Kapuokunes B
KJIETKaX KOpEIIKa JIyKa», MAarHUTHAsT MOJENb-allUIMKalus «JleneHne KIeTKm»,
mozens JIHK, monens MetadaszHoit XpoOMOCOMBI.

JlabopaTopHble U MpaKTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «Habmromenne mMuTo3a B KJIETKaxX KOHUHMKA
KOpEIIKa JTyKa Ha TOTOBBIX MUKPOIIpEapaTaxy.

Jlabopatopnas pabota Ne 4. «/M3ydeHne CTpOEHHS IMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIpENapaTaxy.

Tema 6. HacsiencTBEHHOCTh 1 HK3MEHYMBOCTH OPraHU3MOB.

IIpenmer w 3agaun reHetuku. Vctopusi pa3BuThs TeHETUKU. PoJib
IIUTOJIOTHH W 3MOPHOJIOTHH B CTAaHOBJICHWM T'€HETUKU. BKiag poccuilckux u
3apyOCKHBIX  y4EHBIX B  pa3BUTHUE TEHETHKH. MeToIbl  TEHETUKHU
(THOpHUIOTOTUYCCKHIM,  ITUTOTCHETUYECKUH,  MOJICKYISIPHO -TEHETHUYCCKUMN ).
OcHOBHbIE TEHETUYECKUE TOHATHS. [ eHeTUYecKasi CHMBOJIMKA, UCIIOJIb3yeMas B
CXEMax CKpEUIMBaHUM.

3aKOHOMEPHOCTH  HAcJeIOBaHUS MPU3HAKOB, YyCTaHOBJIECHHbIE [
Mennenem. MOHOTHOPHUIHOE CKpEIIMBAaHUE. 3aKOH €IUHOO00pa3us THOPUIOB
nepBoro mnokojeHus. IlpaBuino aoMuUHHUpOBaHUS. 3aKOH PaCIICIICHUS
MPU3HAKOB. [ MmoTe3a yncToTel ramer. [1oyIHOE 1 HEMOTHOE JOMUHUPOBAHUE.

JurunOpuaHoe CckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJEI0BaHUS
npu3HakoB. lluToreHeTnyeckre OCHOBBI JAUTHOPUIHOTO  CKPEIIMBAHMS.
AHnanmnsupyroniee CKpELIUBaHHUE. Hcnonp30Banue AHAIIM3UPYIOLIETO
CKpEILIMBAHUS JJI1 OTPEEICHUS TEHOTUIIA 0COOH.

CuersieHHOE HaclieoBaHWe Tmpu3HakoB. PabGota T. Moprana 1o
CLICIUICHHOMY HAcJE€IOBAaHWIO TeHOB. HapylleHne cuersieHus TE€HOB B
pe3yabTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasl TEOpUS HACIECICTBEHHOCTH. | €eHETUUECKHE KapThI.

['enernka nmona. XpoMOCOMHOE OIIpEENeHrE 0. AyTOCOMBI U ITOJIOBBIE
XpoMOcOMBI. ['oMOorameTrHsie U rereporaMmeTHbie opranu3mbl. HacienoBanue
MPU3HAKOB, CUEIJICHHBIX C MOJIOM.

N3MenunBoCcTh.  Buabl  M3MEHYMBOCTH:  HEHACJIEACTBEHHAs U
HacJIeACTBEHHasd. Ponb cpenbl B  HEHACJIEACTBEHHONM HW3MEHYHUBOCTH.
XapakTepucTuka MOIU(PUKAITMOHHONW WU3MEHUMBOCTHU. BapuanuoHHBIN psig U
BapuallMoHHasd KpuBaid. Hopma peakumu npusHaka. KonmuyecTBeHHbIE U
KaueCTBEHHbIC MTPU3HAKUA U UX HOpMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHOU
U3MEHYHUBOCTH.



HacnenctBenHas, wiv reHOTUNMYECKasi, I3MEHYMBOCTh. KoMOUHAaTHBHAS
U3MEHUYMBOCTh. Meilo3 M TOJIOBOM TpoIlleCC — OCHOBAa KOMOWHATHBHOM
U3MEHUYMBOCTH. MyTalmoHHas W3MEeHYMBOCTh. Kiaccudukanus myTtanuii:
TeHHbIE, XPOMOCOMHbBIC, TE€HOMHbIE. YacToTa U TPUYUHBI MYTaIUH.
Myrtarennsie (akTopbl. 3aKOH TOMOJOTMYECKHX PsA0B B HACJIEICTBEHHOMU
m3MmenunBocty H. V. BaBuiosa.

BHesnepHast HacCIeICTBEHHOCTh U U3MEHYUBOCT.

['enetnka yenoBeka. Kapuotun denoBexka. OCHOBHBIE METOJIbl T€HETHKHU
YyeJoBeKa: reHeaJIOr M4 eCKum, OJIM3HEIOBHIH, IUTOTCHETUYECKUH,
OMOXUMHUYECKUNA, MOJEKYIApHO-TeHeThdeckuil. COBpEeMEHHOE OIpeeNeHue
F€HOTHUINA: OJJHOT€HOMHOE CEKBEHUPOBAHNE, FTEHOTUITUPOBAHKE, B TOM YHCJIE C
nomotpio IIlIP-ananm3a. HacnencTBeHHbie 3a00jieBaHUs 4YCIOBEKA: T'CHHBIC
0oJie3HM, 00JIe3HU C HACJIEICTBEHHOH MPEIPACTIONIOKEHHOCTHIO, XpPOMOCOMHBIE
oonezan. ComaTnueckue U TeHepaTHBHbIE MyTaluu. (CTBOJIOBBIE KIIETKH.
[puHIMIE! 310pOBOTr0 00pa3a )KU3HU, NMATHOCTUKU, TPODUITAKTUKYA U JICUCHUS
TeHeTHYeCKUX 0osie3He. MenuKo-reHeThYecKoe KOHCYILTHPOBaHUE. 3HAYCHHUE
MEJUIMHCKOW TE€HETUKH B TMPEIOTBPAIICHUM U JIEYEHUU TE€HETUYECKUX
3a00JIeBaHUI YETIOBEKa.

JdeMoHcTpanum:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBunos.

Tabmumper u  cxembl: «MOHOTMOpPHUIHOE CKpPCIIMBAaHWE W €ro
LIUTOT€HETHUYECKAsi OCHOBA», «3aKOH PACILEIUIEHUS! U €r0 LUTOTEHETUYECKas
OCHOBa», «3aKOH YHCTOTBI TaMeT», «JluruOpumHoe CKpenmBaHueY,
«I{uTo/MOTNYECKNE OCHOBBI JHTHOPHIHOTO CKpEHMBaHUM», «Mero3y,
«B3auMoelicTBHE QJUIENBHBIX T'€HOBY», «l'€éHEeTMYecKue KapThl pPACTCHUM,
KUBOTHBIX U YeJIOBEKa», «I eHeTnka moja», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CLIEIJIEHHOTO ¢ ToJioM», «KapuoTumbl 4YenoBeka W >KUBOTHBIX», «Buibl
U3MEHUYHUBOCTH», « Mo quduKalnoHHas "3MEHUUBOCTh, « HacnenoBanue pesyc-
dakxTopa», «['eHeTHKa TPYI KPOBW», « MyTallmOHHA ©3MEHIHUBOCThY .

O6opynoBaHue: MOJeU-anuIMKaul « MOHOTHOPUIHOE CKPEIIMBaHUEY,
«Henonnoe noMuHupoBaHue», «JurnbpuaHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKOII U MUKporpenapar «Jpo3odunay (HopMa, MyTaliuu
(opMBI KPBUILEB U OKPACKU Tena), repOapuil «I'opox NoCeBHO.

JlaGopaTopHbie M MpakTHYEeCKUE PadOThI:

Jlaboparopnas pabota Ne 5. «3yuenue pe3yibTaToB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIMBAHUS y IP030(Uibl HA TOTOBBIX MUKPOIIpENapaTax».

Jlabopatopnas pabora Ne 6. «I3ydenne wmoaupUKAIIMOHHOMN
U3MEHUYHUBOCTH, IOCTPOCHUE BapUAIIMOHHOTO PsiJla U BapUALMOHHOW KPUBOID».

Jlaboparopnast pabota Ne 7. « AHanu3 MyTauuil y 1p0o30(Quibl Ha TOTOBBIX
MUKpOIpenaparaxy.



[Mpaktueckas pabora No 2. «CocTaBieHHE M aHAIM3 POJOCIOBHBIX
YEJI0BEKaAY.

Tema 7. Cenexkuusi opranndmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa ¥ Ipoliecc. 3apoKAeHUE CEIEKIIUU U JOMECTUKALIUS.
VYyenne H. . BaBuioBa o MeHTpax NPOHUCXOXKICHUS M MHOTO00pa3us
KyJIbTYpHBIX pacTeHUM. LIEHTpBI MPOUCXOKICHUS JOMAIIIHUX KUBOTHBIX. COPT,
opoJa, IITaMM.

CoBpeMeHHbIE METOIbI CENIEKIIMA. MacCOBBIN M HHANBUTYATbHBIH OTOOPHI
B CEJIEKIIMU pacTEeHUI M ®KUBOTHBIX. OlIEHKa SKCTepbepa. bIM3KopoaCTBEHHOE
CKpeumBaHue — MHOpuAMHT. Yucrtas nuHus. CKpenmBaHUE YUCTHIX JIMHUH.
["erepo3uc, unu rudbpunnas cuia. HepoacTBeHHOE CKpelMBaHue — ayTOPUIMHT.
Otnanéanas ruOpuam3anus W e€ ycmexu. VICKyCCTBEHHBIM MyTareHes H
MOJyYEHUE TMOJUIUIONIOB. JIOCTHMKEHUS] CENeKUHUU PACTEHUIA, KMUBOTHBIX W
MHUKPOOPTaHU3MOB.

buoTexHonornsa Kak oTpaciib NPOU3BOACTBA. ['€HHAsd MHXKEHEpHsl. DTarbl
co3nanus pexkomOuHantHoM JIHK m Tpancrennsix opranm3moB. Kierounas
uHxeHepuss. Krnerounele KynbTypbl. MHKPOKIOHAIBHOE Pa3MHOKEHHUE
pactenuii. KIIOHMpOBaHHE BBICOKONPOIYKTUBHBIX CENbCKOXO3SMCTBEHHBIX
OPTaHMU3MOB. DKOJOTHYECKHE U dTHdeckue mpobsiembl. MO — reHeTndecku
MOAUGUITUPOBAHHBIE OPTAaHU3MBI.

JlemoHCTpauuu:

[Hoptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuipl U cxembl: kKapTa «LIeHTpBI MPOUCXOXKIEHUSI U MHOTOOOpa3us
KyJIbTYPHBIX pacTteHuit», «llopoapl momammHuUX >KUBOTHBIX», «CopTa
KyJIbTYPHBIX pacTeHui», «OtnanéaHas rudbpunmzanus», «PaboTel akagemMuka
M. ®. UanoBay, «Ilomumnounaus», « O0bEKTHl OMOTEXHOJIOTUM», « KileTounslie
KyJIbTypbl W KJIOHUpOBaHuEe», «KOHCTpyMpoBaHWE U TEPEHOC TEHOB,
XpPOMOCOM).

O6opynoBaHue: MyJBSDKMA IUIOJJOB M KOPHEIUIOAOB JAUKUX (GOpM U
KYJIbTYPHBIX COPTOB pacTeHuH, repoapuii « CenbCKoX035iCTBEHHbIE PACTEHUS.

JlaGopaTopHbie M MpakTHYEeCKUE PadOThI:

DkcKypcuss«OCHOBHBIE METOJbl M JOCTHMIXKEHUSI CEJICKIIMM PACTEHUU U
JKUBOTHBIX  (HAQ  CENEKIMOHHYK  CTaHIMIO,  IUIEMEHHYI0  Qepmy,
COpPTOUCTIBITATEILHBIA YYaCTOK, B TEIUIMYHOE XO3SUCTBO, JabopaTopuro
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. IBoJHOIHOHHAS OHUOJIOTHS.

[IpennoceIkKu BO3HUKHOBEHUS 3BOJIOLMOHHONW TEOPUU. DBOJIOIMOHHAS
Teopusi U €€ MeCTO B OMoJoruu. BivsHue 3BOTIOIIMOHHON TEOPUU HA PA3BUTHUE
OMOJIOTHHU U IPYTUX HAYK.



CuzerenbcTBa 3BOJIONKHU. [lajgeoHTONIOrHYECKHE: TTOCTEI0BATENbHOCTD
MOSIBJICHUSI BUJOB B MAaJCOHTOJOTMYECKON JIETOMHUCH, MEpPEXOJHbIE (OPMBI.
buoreorpaduueckue: cxoactBo u pazimyue payH u ¢GIOp MaTEPUKOB U
OCTPOBOB.

DMOPHUOJIOTUUECKUE: CXOJCTBA M Pa3Nuuusi SMOPHOHOB pPa3HBIX BUAOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AaHATIOTUYHBIE,
pyAMMEHTapHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYIISIPHO -OMOXUMHYECKHUE: CXOACTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX META0O0JMYECKHUX MyTel y BCeX
OPraHUu3MOB.

OBomonmonHas Teopusa Y. JlapBuHa. IIpeAnochUIKM BO3HUKHOBEHMS
napBUHU3MA. [[BIDKyIME CHIIBI SBOJIIOLMK BUAOB 10 JapBuHY (M30BITOUHOE
pa3MHOXXEHHE  TPU  OTPAHUYEHHOCTH  PECYpPCOB,  HeEONpenencHHas
U3MEHYMBOCTh, 00pH0Oa 3a CyIIEeCTBOBAHUE, ECTECTBEHHBIM OTOOD).

Cunternueckast Teopus 3Bosroruu (CTD) u € 0CHOBHBIE TIOJIOKEHUS.

MuxkposBosmonus. [Tonynsuus Kak eTMHHIA BUAA U SBOJIOLUU.

JIBmxytme cvitbl ((hakTOPHI) SBOTIOIIMH BHIOB B MPHUPOie. MyTallnOHHBIN
npoIiecC U KOMOWHATHBHAS M3MEHYUBOCTD. [lomysaiiMoOHHbBIE BOJHBI U Aperd
reHoB. M3omsiuust u Murpanusi.

EctecTBeHHBIE 0TOOp — HampaBisionmid ¢GakTop 3BOJrOIUU. DOpMbI
€CTECTBEHHOT'O O0TOOpA.

[Mprcnoco61eHHOCT, OPTaHU3MOB KaK pe3yJbTaT 3BOJIOIUH. [Iprmepbl
NPUCTIOCOOICHNUN y OpraHu3MOB. ApoMop(O3bl U UANOATATITAIIH.

Bung wu BugooOpazoBanme. Kputepum Buma. OcHOBHBIE (POPMBI
BU000pa3oBaHus: reorpaduueckoe, SK0JI0rHIECKOe.

MakposBomonisa. DPopMbl  3BOJIONKHU: (DUIIETUYECKAsA, TUBEPTEHTHAs,
KOHBEPTEeHTHas, NapajuieabHast. HeoOpaTuMoCTh ABOJIIOLIUH.

[IpoucxoxaeHue OT HECTEeIUATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenuantu3anus. AJanTUBHAS paJavaliysl.
JdeMoHcTpanum:

[Hoptpersr: K. JIunnen, K. b. Jlamapk, Y. lapsun, B. O. Koanesckui, K.
M. bap, 3. I'ekkens, @. Mromiep, A. H. CeBepuos.

Tabmuupl u cxembl: «Pa3BuTHe OpraHMYecKoro Mupa Ha 3emie»,
«3apOoAbIIIH TO3BOHOYHBIX )KUBOTHBIX», K APXEONTEPUKC», «PopMbI 00PHOBI 32
cymectBoBaHue», «EctecTBeHHblii  0TOOp», «MHOTOOOpa3ue CoOpTOB
pactenuit»,  «MHoroobpazue  HOpOJx  KHUBOTHBIX»,  «llomymsimm»,
«MyTalroHHas U3MEHUYUBOCTBY, « ApoMopdo3bl», « nnoagantauuny, « O01mas
JereHepanus», «JIBwKymme cwisl 3Boonun», «Kaprta-cxema Mapmpyra
IIyTEIIECTBUSA 4. JapBuHay, «bopb0a 3a CYLLECTBOBAHHUEY,
«IIprcnoco6neHHOCT, OpraHu3MoBy, «l'eorpaduueckoe BUA00Opa30BAHUEY,
«IJKOJIOTUYECKOE BU00OPA30BAHUEY.



O6opyaoBaHue: KOJUIEKIUSI HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IJI0I0B U CeMsH, KoJuteKius «IIpuMepsl 3alMTHBIX MPUCTIOCOOICHUH Y
KUBOTHBIX», MOJ1eJTb « OCHOBHBIE HAIIPABJICHUS 3BOJIIOLIUNY», 00BEMHAST MOIEITH
«CTpoeHne roJOBHOIO MO3Tra O3BOHOYHBIX).

buoreorpaduueckass kapta Mupa, KoJulekuus «DopMbl COXpaHHOCTHU
HMCKOTIAEMBIX KHBOTHBIX W PACTECHHN», MoOJelb amumkanus «llepexkpéct
XpOMOCOM», BIaXHbIe mnpenaparel «Pa3Butne HacekoMoro», «Pa3Burue
JSITYIIKIY, MUKpoOTipenapar «Jpo3oduna» (Hopma, MmyTaiu pOpMbl KPBUIHEB U
OKpAacKH Tena).

JlabopaTopHble U MpaKkTHYECKHE PAdOTHI:

Jlabopatopnas padota Ne 1. «CpaBHEHHE BHIOB IO MOP(DOJIOTHIECKOMY
KPUTEPHUIO).

Jlabopatopnas padota Ne 2. «Onmcanne mprcmocoOJIEHHOCTH OpraHn3Ma
U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHEe U pa3BUTHE »KU3HU Ha 3emuie.

JloHay4yHble TIPEACTABICHUSI O 3apOXKIACHUU KW3HU. HayuHble rUIoTe3nl
BO3HUKHOBEHHUS XU3HM Ha 3emuie: aOMOTEeHe3 M TaHCTepMHs. XUMHUYECKas
IBOJIOIMS. AOUOTEHHBIN CUHTE3 OPTAHUYECKHUX BEIIECTB M3 HEOPTAHUYECKUX.
OKCIIEPUMEHTATILHOE TOATBEPKICHUE XMMHUYECKOW 3BoJronnu. HauanbHble
aTambl Omoslorudecko spomoruu. I'mmoresa PHK-mmpa. ®dopmupoBanme
MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE NMPOTOKIETKH. [lepBbie KieTku u ux
sBoonrss. PopMUPOBAHME OCHOBHBIX I'PYIII JKUBBIX OPTraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuojaMm. Karapxei. Apxeickas u
npoTepo3oiickasg dpbl. [laneo3oiickas spa u e€ mepuoApl: KeMOpPHUNCKUM,
OPIOBUKCKUH, CUITYPUHNCKHM, T€BOHCKUH, KAMECHHO YT OJIbHBIM, IIEPMCKH.

Meso3o1ickas 3pa 1 €€ NepruoAbl: TPUACOBBIMN, IOPCKUAN, MEJIOBOU.

KaitHo30MCcKass 3pa u €€ MepHOIbl: IAICOr€HOBBIM, HEOTEHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepuCTHKa KIMMaTa U re0J0THYECKUX Mpo1eccoB. OCHOBHBIE ATaIbI
IBOJIIOLIMU PACTUTEIBHOTO M KHUBOTHOTO MHUpa. ApoMop(]o3sl y pacTeHUN U
AKUBOTHBIX. [losiBNIEHHE, pacBET M BBIMUPAHKE FPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ECKOro Mupa Kak OTPaKEHHE 3BOJOLUH. OCHOBHBIE
CHCTEMATUYECKHE IPYMNIbI OPTaHU3MOB.

OBoroUMs  4YelmoBeKa.  AHTpPOINOJIOTMS  Kak  Hayka.  Pa3Butume
NPEACTAaBICHUN O  TPOUCXOXKICHUM  4YeloBeKa. Meroapl  M3ydeHHs
agTponorene3a. CxoAcTBa W pa3imMyusg  4YEJIOBEKAa M KUBOTHBIX.
CucreMaTH4eCcKOe MOJIOKEHUE YEIIOBEKA.

JBwxyume cuibl  (pakropel)  anTpomnoreHe3a.  HacnenctBeHHas
U3MEHUMBOCTh M €CTECTBEHHbIM OTOOp. OOIECTBEHHBIM 00pa3 KHU3HH,
U3TOTOBJICHHE OPYAUM TPY/a, MBILUIEHUE, PEYb.



OCHOBHBIE CTaJMM W BETBU 3BOJIIOLUU YEIOBEKA: AaBCTPAIOINUTEKH,
Yenosek yMmenbid, YemoBek mnpsMoxondumi, YermoBeK HEaHAEPTAIbCKUH,
Yenosek pazymHubiid. Haxo1kyu MCKOMMAEMbIX OCTATKOB, BPEMsI CYILLECTBOBAHMS,
00J1aCTh pacnpocTpaHeHusi, 00bEM roJOBHOTO MO3ra, 00pa3 KU3HU, OPYIHS.

UYenoBeueckue pacbkl. OcCHOBHbIE OOJBIIME pachl: EBPOIMEOUTHAS
(eBpa3miickas), Herpo-aBCTpaJloujHas (dPKBaTOpHAIbHASA), MOHTOJIOHIHAS
(a3marcko-amepuKaHckas). YepThl MNPUCTIOCOOJIEHHOCTH TMpEACTaBUTENEH
YEJIOBEYECKHUX Pac K YCIOBUSIM CYIIECTBOBaHUS. EAMHCTBO 4elOBEUECKUX pac.
Kputuka pacusma.

JdemMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. [lactep, A. M. Omapun, C. Musiep, I'. FOpu, Y.
JlapBuH.

Tabmuupe! U cxembl: «Bo3unkHoBenrne CoHEUHON CUCTEMEDY, «Pa3BuTue
OpraHu4eckoro mwupa», «PacturenbHas kieTtka», <«OKWBOTHasg KIETKa,
«ITpokapuoTnyeckas kierka», « COBpeMeHHasi CHCTEMa OPTaHUYECKOTO MHUPAY,
«CpaBHEHHE aHATOMUYECKUX YEePT CTPOCHUS UeJIOBEKa M YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJTCOHTOJIOTHUYECKUX HAXOJIOK TPEIKOB
COBPEMEHHOTO YETIOBEKA», «J{peBHenme moan», «pesuue moan», «IlepBore
COBPEMEHHBIE JIIOAN», « HENOBEUECKHUE PACHD).

O6opynoBanue: Mymspku — «[Ipoucxoxxaenue  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOMNa, HEeaHJePTallblla, KPOMAHbOHIIA), CJICNKA WU
M300pakeHUs] KaMEHHbBIX OpYIUN MEpBOOBITHOTO YeNoBeKa (KaMHHU-YOIIEPHI,
pyOmnma, ckpebia), TEOXpOoHOJoTHUecKas Tabmuia, KoJuieKius «Dopmbl
COXPaHHOCTHU UCKOIAEMBIX JKUBOTHBIX U PACTCHUID.

JlaGopaTopHble M MpakTHYeCKUE PadOThI:

[Ipaktnueckas padota Ne 1. «MI3yueHue HCKOMAaEMbIX OCTaTKOB PACTEHHIA
U KUBOTHBIX B KOJUICKIUSIX)).

DKCKypcHs « DBOJIIOIMS OPraHUIECKOro Myupa Ha 3emiie» (B €CTECTBEHHO -
HAY4YHBIN WM KpacBeAUECKUN My3eil).

Tema 3. Oprann3Msl U OKpyKaOUIAs cpeaa.

OKOJIOTUSl Kak HayKa. 3aaud M pasjeibl  dKOJOTMU. Metonsl
HKOJIOTUYECKHUX UCCIETO0BAHUN. DKOJOTUIECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKa.

Cpenpl oOMTaHusl OPraHU3MOB: BOJHAsI, HA3EMHO -BO3/1yIlIHAsI, TOUBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue ¢akropsl. Kraccupukanus 5KOJOrHYECKUX (PAKTOPOB:
aduotnyeckue, OMOTUYECKHE W AHTPOIOTEHHbIE. J[eCTBHE SKOJOTMYECKHUX
(axTOpOB HA OPTaHU3MBL.

AbuoTtnueckue (axTOpHI: CBET, TEMIIEpaTypa, BJIQ)KHOCT.
®oTtonepuoausM. IlpucnocobrieHuss opraHu3MoOB K JAEHCTBUIO a0UOTUUYECKUX
(daxTopoB. bUOJIOTrHYECKHE PUTMBI.



buotnyeckue  ¢axtopsl. Bugbl  OMOTHMYECKMX — B3aUMOJICHCTBHIA:
KOHKYPEHIIMSI, XWIMHUYECTBO, cUMOM03 u ero Qopmsl. Ilapazutusm,
KOOIepalysi, MyTyajJu3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJICOHUYECTRO).
AMeHcamu3M, HeUTpamm3M. 3HadeHHe OWOTHYECKMX B3aUMOJCHUCTBUN JJIS
CYILIECTBOBAHHUS OPTraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJOTUYECKUE XapaKTEepUCTUKU mnomyisinud. OCHOBHBIE TOKa3aTenu
MOMYJISIIIUN: YUCIEHHOCTh, TUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, IPUPOCT,
Murparus. JJuHaMuKa YuCICHHOCTH TOIYJIAINH U €€ PEryJIsIys.

JdemMoHcTpanuu:

[TopTperst: A. I'ym60apaT, K. @. Pynse, O. ['ekkens.

Tabmuet 1 cxembl: kapTa «IIpupoanbie 30Hb1 3eminy, «Cpeasl oOuTaHus
opranuzmMoBy, «Dotonepuoauzm», «llomymsuum», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTH MOMYJISIINU HHPY30puu-Ty(henbkny, «lIuieBsie memnm.

JlabopaTopHble U NpaKTUYeCKHE PadOTHI:

Jlabopatopnas padota Ne 3. «Mopdostornaeckue 0 cCOOCHHOCTH pacTEHUIN
U3 Pa3HBIX MECT OOUTAHUS.

Jlaboparopnast pabora Ne 4. «BrnusiHue cBera Ha POCT W Pa3BUTHE
YEPEHKOB KOJICYCay.

[Mpaktrueckas padota Ne 2. «[loacyéT MIOTHOCTH MOMYJSAIUN Pa3HBIX
BUJIOB PACTEHUI.

Tema 4. Coo0O1mecTBa M IK0JI0TMYECKHE CUCTEMBI.

Coo0611ecTBO Oprannu3MoB — 6uo1ieH03. CTpyKTypbl OMOLIEHO3a: BUJI0Bas,
NPOCTpaHCTBEHHAss, Tpoduueckas (muimeBas). Buabi-momuHantel. CBs3W B
ououeHose.

Dxosorudyeckue cucTembl (dKocucTeMbl). [loHsiTue 00 3KOCHCTEME U
ounoreorieHo3e. DYHKIIMOHATLHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOYIICHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BeEHIECTB MU TMOTOK SHEPTUU B
skocucteMe. Tpodudeckue (MUIIEBbIe) YpOBHU dKOCUCTEMBI. [IuIieBbIe 1Ienn 1
cetu. OCHOBHBIE TIOKa3aTeN JKOCUCTEMBI: OuWoOMacca, MPOIYKIIHSA.
DKOJOTUYECKHUE TUPAMUIbL: IPOYKIIUU, YUCIEHHOCTH, OnomMacchl. CBOMCTBA
HKOCHUCTEM: YCTOMYUBOCTb, CaMOpeEryJisiuus, pa3Butue. CyKueccus.

[IpupoaHble 3KOCHCTEMBI. ODKOCHUCTEMBI O03€p M pEK. IJKOCHCTEMA
XBOWHOT'O WJIM IIMPOKOJMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE JKOCUCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCUCTEMBI.
Bbuonoruueckoe 1 X0341CTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpazue kak ¢akTop ycTOMUMBOCTH 3KocucTeM. CoxpaHEeHHe
OMOJIOTUUECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o Ouocdepe. I'panuiipl, cocTaB U CTPYKTypa
ouocdepnl. Kupoe BeriecTBo u ero pyHkuuu. OcobeHHOCTH OHnochephl Kak
r00anbHOM 3KOCcUCTEMBI. J[MHAMHYECKOEe paBHOBECHME W oOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTel BemeCTB W OHOTCOXMMHYCCKHAE IHMKIBI 3JICMCHTOB
(yrnepona, a3ota). 30HATBHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YemoseuectBo B Omocdepe 3emian. AHTPONOTEHHBIC HW3MEHEHHUS B
ouocdepe. I'modampHBIC PIKOJOTUIECKHIE MPOOIIEMBI.

CocymniecTBOBaHHE€  TPUPOABI W YEJIOBEUECTBA. Coxpanenue
OomopazHooOpa3usi Kak OCHOBa ycTouumBOCcTH Ouocdeprl. OcHOBa
paIMOHAILHOT'O YIIPaBJICHUS TIPUPOJTHBIMH PECYpCaMU W MX HCIIOJIb30BaHHE.
JlocTrkeHHsT OMOJIOTHH B OXpaHa IIPUPOJIHI.

JdemMoucTpauum:

[Toptpetsl: A. JIx. Tenciu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmmmp! u cxeMbl: «IIumeBsie enmy, «bruoIeHO3: COCTaB U CTPYKTypay,
«ITpupoansie coobmecTBay, «llemn mutanus», « DKOJOTHUECKAS TUPAMHIAY,
«bruocdepa wu yenoBek», «IKOCHCTEMA IMUPOKOIMCTBEHHOTO JIECay,
«JKocucTtemMa XBOWHOTO Jiecay, «buomenos Bomoéma», «ATpPOIIEHO3Y,
«IIpumMepHBIE AHTPOIMOTEHHBIE BO3JCUCTBUS HA MNpUPOAY», «Baxueumme
WCTOYHUKM 3arpsI3HEHUS BO3/yXa U TPYHTOBBIX BOA», «llouBa — BakHEHIIas
cocTapistromas onochepsl», «DakTopel Jaerpaganuu mouBy, «llapHUKOBBII
abdex», «DakTopbl PaAMOAKTHUBHOTO 3arpsizHeHus Ouocdepbr», «OOmas
cTpykTypa ouocdepsi», «Pacnpoctpanenue xxu3nu B ouochepe», «O30HOBBIN
akpan omocdeps», « Kpyrosopot yriaepoa B 6nochepe», «kKpyroBopor azora B
IPUPOJICH.

O60opynoBaHue: MOJeNb-aNuIMKaIUA « T UTUIHBIE OMOTICHO3BI) , TepOapHii
«PactutenpHble  cooOmecTBa», Koyuiekiuu —«buorienos», «Bpenurenm
BOXHEHUIIINX CEIbCKOXO3AMCTBEHHBIX KYIbTYp», TepOapud ¥ KOJUICKIIUU
pacTeHuil M KUBOTHBIX, IPUHAJICKAIINE K PA3HBIM SKOJOTHUUECKUM TPYIIIaM
onHoro Buaa, KpacnHas xnura Poccuiickoit ®enepauuu, u300paKeHUs
OXpaHseMbIX BHJIOB PaCTCHUN W KUBOTHBIX.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITIPOI'PAMMBI 110
BUOJIOTUN HA BA30OBOM YPOBHE CPEJHEI'O OBHLIEI'O
OBPA3OBAHUSA

Cormacao ®I'OC COO, ycraHaBiaMBarOTCs TpeOOBaHUS K pe3yjbTaram
OCBOEHHMSI OOY4YarolMMHUCS TMPOTrpaMM CpEIHEro ooOmero ooOpa3oBaHUS:
JUYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.
JIMUHOCTHBIE PE3YJIbTATBI

B cTpykType TMYHOCTHBIX Pe3yabTaTOB OCBOEHUS MpeaMeTa « buonorus»
BBIJICTICHBI  CJICAYIOIIME  COCTABISIONME: OCO3HAHWUE  OOYyYaroIMMUCS
POCCHICKOM TpaKJaHCKON HIEHTMYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITETIbHOCTH M CaMOOTIPEAENICHNI0, HATMYUE MOTUBAIIMH K 00Y4CHHUIO
OHOJIOTHH, LIeIEHANPABICHHOE PA3BUTHE BHYTPEHHUX YOSXKICHUI JIMYHOCTH HA
OCHOBE KJIIOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPaJULUN pa3BUTHA



OMOJIOTUUECKOTO 3HAaHUSA, TOTOBHOCTh W CIHOCOOHOCTh O0O0YyYaroumxcs
PYKOBOJCTBOBaTbCSI B CBOEH JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIUMHU CUCTEME OHMOJIOTUYECKOTO 00pa3oBaHUsl, HATMUHE
AKOJIOTUYECKOTO MPAaBOCO3HAHUSI, CMOCOOHOCTH CTaBUTh LIETA U CTPOUTH
KU3HECHHBIE TUIaHBbI.

JInyHOCTHBIE PE3YybTaThl 0OCBOEHUS NpenMeTa « BHoIorus» 10CTUraroTCs
B C€IMHCTBE y4eOHOW W BOCIUTATEIHLHOMW JACSITEIHHOCTH B COOTBETCTBUM C
TPaJAUIIMOHHBIMUA POCCUICKUMH COIMOKYJIbTYPHBIMH, HMCTOPUYECKUMHU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, PUHATHIMU B OOIIECTBE MPaBUIIAMHU U
HOpMaMH TIOBEJEHUS M CHOCOOCTBYIOT TMpolleccaMm  CaMmoIlo3HaHMS,
CaMOBOCIHTAHUSA U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEN MO3UIUU JIMYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K 3aKOHY W MPABONOPSJKY, YEJIOBEKY Tpyaa M
CTapIiieMy TMOKOJCHHUIO, B3aWMHOTO YBaXCHHs, OEpPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HACJIEAUI0O W TPAJULUSIM MHOTOHAIMOHAILHOTO Hapojaa
Poccuiickon Penepannu, NpUpoOJIe U OKPYKAIOIIEH Cpee.

JInaHOCTHBIE PE3yNbTaThl OCBOEHUS yueOHOTO mpenmera «buomorus»
TOJDKHBI ~ OTpaXarb  TOTOBHOCTh U CHOCOOHOCTh  OOyYarommMXcs
PYKOBOJICTBOBATbCS C(OPMHUPOBAHHOW BHYTPEHHEH TO3MIIUCH JMIHOCTH,
CHUCTEMOM LIEHHOCTHBIX OPHEHTAIMii, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSIM POCCHUHCKOTO OOIIEeCTBa,
pacIIMpEHNE JKU3HEHHOTO OMNbITa M ONbITa JCATEIILHOCTH B IPOLECCE
peann3alud OCHOBHBIX HANpPaBJICHWM BOCMUTATEILHOUN NIESITEILHOCTH, B TOM
YHUCJIE B YACTH:

1)rpaskiaHCKOro BOCIIUTAHUSA:

chopMUPOBAHHOCTh TpPaXAAHCKON IMO3WMIMKM  OOYyYaromerocs Kak
aKTUBHOT'O M OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIEeCTBa;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IpaB U 00sA3aHHOCTEH, yBaKEHHE
3aKOHA U MPaBOMOPSJIKA,;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH IEATEILHOCTH MPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN YUEOHBIX U TO3HABATENLHBIX 33/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPEAENATh COOCTBEHHYIO IMO3ULUI0 MO OTHOIIEHUIO K
SIBIICHUSIM COBPEMEHHOM JKU3HHU U OOBSICHATSH €€

YMEHHE YUYUTHIBATh B CBOUX JIEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMOICHCTBUS JTIO/IEN C pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMHU
U COLIMAIILHBIM MOJIOKEHUEM;

TFOTOBHOCTh K COTPYIHHUYECTBY B NPOLECCE COBMECTHOTO BBINOJHEHUS
y4€OHBIX, IO3HABaTENIbHbIX W MCCJEI0BATENbCKUX 3a7ad, YBaKHUTEIbHOTO
OTHOILIEHUSI K MHEHUIO OIIOHEHTOB MpPH OOCYXJAEHHH CIOPHBIX BOMPOCOB
OMOJIOTUUECKOTO COJAECPIKaHUS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM ESTEIILHOCTH;



2) IATPHOTHYECKOTO0 BOCIIMTAHUSA:

C(hopMUPOBAHHOCTH  POCCHMCKOM  TPaXTAaHCKOW  HICHTUYHOCTH,
NaTpuoTU3Ma, YBAKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU MEPE]
Ponnnon, ropmoctu 3a cBOW Kpau, CBOXO PonuHy, CBOU SI3bIK U KYJIBTYDY,
MPOIIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIICHHE K TMPUPOJHOMY HACICAUI0 UM MMaMSTHUKaM
MPUPOJIBI, TOCTHAKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
TPyAe;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OMOJIOTHH, TTOHUMAaHHs 3HAUYCHUS OMOJIOTMM B MO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujenHas yoekaEHHOCTh, TOTOBHOCTh K CITy’KeHHIO M 3ammuTe OTedecTna,
OTBETCTBEHHOCTh 3a €r0 CYAbOY;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHMUE NYXOBHBIX [IEHHOCTEHW POCCUMCKOTO HApOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MOBEICHU;

CITOCOOHOCThH OIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHNUS,
OPHUEHTUPYACh HA MOPATbHO-HPABCTBEHHbIE HOPMbI U LICHHOCTH;

OCO3HaHME JMYHOTO BKJI/Ja B IOCTPOCHUE YCTOWYUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIEHWE K CBOUM POJUTENSIM, CO3/IaHHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO NPUHATHUS IEHHOCTEN CEMENHOM KU3HUA B COOTBETC TBUU C
TpaauuusMu Hapo10B Poccuu;

4) 3¢cTeTHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHUE K MUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYIECKOTO TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHA;

MMOHMMAHUE SMOIMOHAJIBHOTO BO3JCUCTBHUS JKUBOW NPUPOIABI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHHE
MPOSIBISATh KAYE€CTBA TBOPUYECKOW JINYHOCTH;

5) puznyeckoro BocnuTaHus, POopMUPOBAHUA KYJIBTYPHI 310POBbS U
IMOLUHUOHAJIBHOI0 0JIATOMOJTYUYHSL:

MOHMMAHUE W peaTu3alus 3J0pOBOTO M 0Oe30macHOro obOpasa >KU3HU
(3mopoBoe mNUTaHWE, COOJIIOJICHUE THUTMEHHYECKHX TMPaBWI W HOPM,
cOaaHCUPOBAHHBIM PEXKUM 3aHSATUA W OTAbIXa, peryasipHas Quzndeckas
aKTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3UYECKOMY U MICUXUUECKOMY 3710POBBIO;

MMOHMMAHUE [IEHHOCTA NPaBWI WHIUBUAYAIPHOTO M KOJUIEKTHBHOTO
0€30MacHOTO TMOBEACHUS B CUTYyalUsIX, YTPOXKAIOIMIMX 30POBBI0O U KU3HU
JIOJICH;

OCO3HaHUE TMOCHEACTBUA W  HEOPUATHS  BPEIHBIX  IPHUBBIUEK
(ynotpe0seHust ajnkoroJisi, HAPKOTUKOB, KypeHHsl);



6) TpyI10BOIr0 BOCIUTAHUSA:

TOTOBHOCTH K TPYly, OCO3HAHHE IEHHOCTU MacTEpCTBa, TPYAOJIO0HE;

FOTOBHOCTh K aKTMBHOM JEATEIIbHOCTU TEXHOJIOTUYECKON U COLMAIbHOU
HaNpaBJICHHOCTH, CIIOCOOHOCTH WHUIUUPOBATb, IJIaHUPOBaTh |
CaMOCTOSTEIbHO BBIMOJHATH TAKyIO JACSITEIHLHOCTB;

UHTEpEC K pa3iauyHbIM cdepaMm mnpodecCHOHATbHON AesITEIbHOCTH,
YMEHHE COBEpIaTh 0CO3HAHHBIN BBIOOP Oyny1iel mpodeccuu U pean30BhIBaTh
COOCTBEHHBIE )KU3HEHHBIC TIJIAHbI;

TOTOBHOCTh M CTHOCOOHOCTh K 0Opa30oBaHHWIO M CaMOOOpa3OBaHUIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) 3KOJIOTUYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKU 1ENeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY
YKU3HU Ha 3emile, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJIOTHYECKOW KyJIbTYyphl: MPUOOPETEHHUE OTBITA
IUIAHUPOBAHUSI TIOCTYNKOB W OLIEHKM HMX BO3MOJKHBIX MOCJEICTBUNA IS
OKPY>KaloIIeH CPEIbl;

OCO3HaHHE TJI00ATLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U IMyTel ux
peLIeHUS;

CITIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETaeMbIe MPU MU3YYCHUH OHOJIOTHHU
3HaHWSIT W yMEHUS TPH PEIICHHH TpoOJieM, CBSA3AaHHBIX C PalMOHAILHBIM
OpUPOJOTOIb30BaHNEM (COOJIIOJIeHHE TMpaBWJI TOBEACHUS B TMPUPOJE,
HalpaBJICHHBIX HA COXPAHEHHE PABHOBECHUS B DKOCHCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OHOCHEPHI);

aKTUBHOE HENPUATHE JCUCTBUW, MPUHOCAIIMX BPEH OKPYXKAIOIIEH
IPUPOTHOU Cpe/ie, YMEHUE TPOTHO3UPOBATH HEOJIArONPHUATHBIE SKOJIOTHUIECKUE
MOCJIEAICTBUS TPEANPUHUMAEMBIX IEMCTBUN U MPEOTBPAILATh UX;

HQJIMYUE PA3ZBUTOTO 3KOJOTHYECKOTO MBILUICHUS, SKOJOTHYECKOM
KyJIbTYpbl, OMNbITA ACATEIHbHOCTH ASKOJOTHMYECKOW HANpaBJICHHOCTH, YMEHHUSA
PYKOBOJICTBOBATbCS UIMH B ITI03HABATEIILHOM, KOMMYHUKATUBHOM M COLMATIbHOM
MpPaKkTUKe, TOTOBHOCTHU K Y4YaCTHI0O B TNPAKTUYECKOH JIESITEILHOCTH
HKOJIOTMYECKOW HAPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(hopMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOLIECTBEHHOW TPAKTUKH, OCHOBAHHOTO HA JTUAJIOTE
KYJIbTYyp, CHOCOOCTBYIOIIEIO OCO3HAHHIO CBOETO MECTa B IMOJUKYJIbTYPHOM
MUDE;

COBEPUICHCTBOBAHME SI3bIKOBOW M YHUTATEILCKOM KYJIbTYPhl KaK CPEICTBA
B3aUMOICHCTBUS MEXAY JIOAbMHU U MTO3HAHUS MUDPA,

NOHUMaHWe creuupukd OHOJIOTHM KaK HAyKH, OCO3HaHUS €€ poJ B
(GbopMUpPOBaHUM PAMOHATILHOTO HAyYHOT'O MBIIUIEHHUS, CO3/IaHUHU LEIOCTHOTO
npencTaBiIeHUs] 00 OKPYKAIOILEM MHUPE KaK O €IMHCTBE MPUP O/1bl, YETOBEKA U



00I1IeCTBa, B MO3HAHUU MPHUPOIHBIX 3aKOHOMEPHOCTEH M PEHICHUH MPOOjIeM
COXpaHEHMS MMPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JIJII COBPEMEHHOM [UBUJIM3AIINHN:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHsI MEIUIIMHEI, CO3/IaHUE TTEPCTICKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peIIaTh pPECypCHbIE MPOOJIEMbl Pa3BUTHS
YeJI0BEYECTBA, TOMCKA ITyTeH BBIXO0/1a U3 TJI00ATBHBIX SKOJIOTHIECKUX MPOOIeM
u obecrieyeHus Tepexoja K YCTOMYMBOMY pa3BUTHIO, PalMOHATHLHOMY
HCII0JIb30BAHHIO TIPUPOTHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJIOTMUECKUX 3HAHUM B MEISIX
MOBBIIICHUST OOIIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOW  YacTu  (YHKIMOHAIBHOM  TPAMOTHOCTH  OOydarommxcs,
dbopMupyemMOii TP U3YICHUH OMOJIOTHH;

NOHUMAaHWE CYIIHOCTH METOJOB  TIO3HAHUS, HCIOJB3YEMBbIX B
€CTECTBEHHBIX HayKaX, CTIOCOOHOCTH HCIIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaJM3a U 00BSICHEHUS SIBJICHUIN OKPYKAIOIIEro MUPA U MPOUCXOISAIINX B HEM
W3MEHEHU, YMEHHE JIelaTh 000CHOBAHHBIC 3aKIIOUYCHHUS Ha OCHOBE HAYYHBIX
($haKTOB M UMEIONMXCS TAHHBIX C MEJBI0 MOJTYYCHHSI 10 CTOBEPHBIX BHIBOJIOB,;

CITOCOOHOCTh CAMOCTOSITEIILHO HCTIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS JITIS
perieHus mpooseM B pealbHBIX )KH3HEHHBIX CUTYaITUSX;

OCO3HAHUE IEHHOCTH HAYYHOU JIeSITEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
MPOEKTHYIO U UCCJIEI0BATENLCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY O0OpPa3oBaHUIO U
caM000pa30BaHMIO, K aKTUBHOMY IOJIYYCHHUIO HOBBIX 3HAHUH MO OUOJIOTHHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIIMHU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpenMerHbie  pe3yibTaTbl ~ OCBOCHUS ~ y4eOHOTO  IpeaMera
«buosorus» BKIIOYAIOT: 3HAYUMBbIE JJs1 (OPMUPOBAHUS MHUPOBO33PECHUS
00y4JaNMXCd  MEKIUCHUIUIMHAPHBIE  (MEXIpEAMETHbIE) OOIleHayYHbIe
MOHATHSI, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHEHUPUKY
METOJ0B TIO3HAHMS, WCIOJb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEPTHs, SBJICHHUE, MPOIECC, CUCTEMA, HAy4HbIH (haKT, MPUHIUI, TUIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, UCCJIEOBAHME, HAOJIOJEHUE, W3MEpEHUE,
DKCIEPUMEHT W JIpYruX),  yHUBEpCAbHbIC  y4eOHbIE  JCHCTBUS
(mo3HaBareIbHbIE, KOMMYHHKATHBHBIC, PEryJSTUBHBIC), 0O0ECTICUMBAIOIINE
dbopmupoBanue GyHKIIMOHATBLHOW TPAMOTHOCTH U COITMAIILHOM KOMIIETEHITUN
00y4JarNMXCs, CHOCOOHOCTh OOYYaIIIMXCS MCIOJIb30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS U YHHUBEPCAJIbHBIC
y4eOHbIC IEUCTBUS B TO3HABATEIILHOW U COIUATIbHOM MPAKTUKE.

MerarnpeaMeTHbie pe3yabTaThl OCBOSHHUS MPOTPAMMbBI CPEIHEr0 OOIIEero
00pazoBaHus TOJDKHBI OTPAXKaTh:



OBjaaeHne YHUBEPCAJbHBIMH Y4eOHBIMHM TO3HABATEJIbHBIMU
AeUCTBUSAMU:

1)0a30Bble JJornyecKue aeiicTBUS:

CaMOCTOSTEIbHO  (OpMYyJIUPOBAaTH M aKTyaJM3WpPOBaTh MPOOJEMY,
paccMarpuBaTrh €€ BCECTOPOHHE;

UCII0JIb30BaTh MPU OCBOCHUM 3HAHWK MPHUEMBI JOTHUECKOTO MBIIIICHUS
(aHanm3a, CHUHTE3a, CpaBHEHUS, Kiaccudukanuu, oOO0OIIEHHs), PaCKpbIBATh
CMBICIT OHOJIOTHYSCKHX TOHATHH (BBIACIHATh WX XapaKTepHbIC INPH3HAKH,
yYCTaHaBIMBATh CBSI3H C APYTUMHU MOHSATUSIMH);

OTIPENETITh LENU ACITENLHOCTH, 3a/laBasi Mapamerpbl U KPUTEPUU HUX
TOCTHKEHUSI, COOTHOCUTH PE3YNIbTaThl JEATEIHHOCTH C IMOCTaBJICHHBIMU
EISIMU;

UCIIOJIb30BaTh OMOJOTUYECKHE TMOHATHSA JJIs1 OOBbsICHEHHS (aKTOB U
ABJICHUM KWBOW NPHUPOBI;

CTPOUTh JIOTHYECKHUE PACCYXKICHHsS (MHAYKTUBHBIC, NECTYKTHUBHBIC, IO
aHAJIOTWH), BBISBIISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B paCCMaTPUBAEMBIX
SBJICHUSX, (JOPMYIIMPOBATH BBIBOBI M 3aKIFOUCHHUS;

OPUMEHITh  CXEMHO-MOJIEJIbHBIE  CpelcTBa  JUIS  MPEACTaBJICHUS
CYIIIECTBEHHBIX CBA3EH M OTHOIICHUH B M3y4aeMbIX OMOJOTHYECKIX 00BHEKTAX,
a TaKKe TMPOTUBOPEUYUH PA3HOTO pOJa, BBISBICHHBIX B Pa3JIAYHBIX
UH(POPMAITMOHHBIX HCTOUYHHKAX;

pa3pabaThIBaTh IJIAH PeIIeHUs MPOOJIEMBbI ¢ YIETOM aHaIM3a UMEIOIIUXCS
MaTepUaTbHBIX 1 HEMAaTEPHUATLHBIX PECYPCOB;

BHOCHTb KOPPEKTUBHI B JIEATEIbHOCTh, OIICHUBATh COOTBETCTBUE
Pe3yAbTaTOB LIEJSIM, OIICHUBATh PUCKHU MOCICICTBUIN EATEIbHOCTH,

KOOPJIWHUPOBATh M BBIMOJHATH pabOTy B YCJIOBHUSIX pEATbHOTO,
BUPTYaIbHOTO U KOMOMHHPOBAHHOTO B3aUMOICHCTBU;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2)0a30Bble HCCIeA0BaATeNbCKUE AeliCTBUS:

BIQJICTh  HAaBBIKAMU  Y4EOHO-HMCCIICOBATENILCKOW W MPOCKTHOM
NeATEIIbHOCTH, HAaBbIKAMU  pa3pelieHuss mpoOsieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX
3a/1a4, MPUMEHEHHIO Pa3IMYHBIX METOI0B MTO3HAHUS ;ICTIOJIb30BATh PA3JINIHBIC
BUJbI JIEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIpETAIlWH,
npeoOpa3oBaHUI0 M NMPUMEHEHHIO B y4E€OHBIX CUTYaIUSAX, B TOM YHCJE TIPHU
CO3JaHUH YICOHBIX U COIMATBHBIX TPOCKTORB,;

dopmMupoBaTh ~ HAy4YHBIM THN  MBINUICHWS, BJAJEeTh  HAy4YHOU
TEPMHUHOJIOTHEH, KITFOYEBBIMHU TTOHSATHUSIMH U METOaMHU;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a7aul B 0Opa30BATEILHOU
NESTEIILHOCTH U KU3HCHHBIX CUTYaIHsIX;



BBISIBIISITh TTPUYHHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJM3UPOBATh 3a/1ady,
BBIJIBUTATh TUNOTE3Y €€ peIleHHs, HaXOUTh apTyMEHTHI JIJIsl IOKa3aTellbCTBa
CBOUX YTBEPXKJICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AHATM3UPOBATh TIOJYYCHHBIE B XOJE PCIICHUS 3aJa4d Pe3yJbTarhl,
KPUTHUYECKH OICHMBATh WX JOCTOBEPHOCThH, NMPOTHO3MPOBATH M3MCHEHHE B
HOBBIX YCJIOBHSIX;

JlaBaTh OIIEHKY HOBBIM CUTYaIlUsSIM, OLICHUBATh MMPUOOPETEHHBIN OIIBIT,

OCYIIECTBIIATH IeJICHANPABIICHHBIHN MOUCK TMEpeHOca CPEACTB U CIo cOO0B
JENCTBUA B IPOPECCUOHATBHYIO CPENY;

YMETh MIEPEHOCHUTh 3HAHUS B MO3HABATEIHLHYIO U MPAKTHUECKYIO 001acTh
KUZHEIEATEIILHOCTH;

yMETh UHTETPHUPOBATh 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIC H/ICH, TIPE/IJIaraTh OPUTrHHAILHBIE TIOIXO0/IbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIIME ATbTePHATUBHBIC PEIICHHUS.

3) padora ¢c unpopMmanuei:

OPUEHTHUPOBATLCS B PA3IMYHBIX HCTOYHUKAX HHMOpMaIuu (TEKCTE
y4eOHOTO TMOCOOHWs, HAYYHO-TIOMYJIPHON JHTeparype, OHOJIOTHISCKUX
CIIOBApsIX U CIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3zax maHHbIX, B WHTepHeTe),
aHAIM3UPOBATh HH(GOPMALIMIO PA3IUYHBIX BUIOB M (OPM Mpe/CTaBICHUs,
KPUTUYECKU OIEHUBATh €€ TOCTOBEPHOCTh M HEIIPOTHUBOPEUUBOCTH;

(dbopMyIupoBaTh 3aPOCHI U IPUMEHSTh PA3JIMYHbIE METO/IbI IPU MTOUCKE U
oTOOpe Ounojormueckod uHGOpMANKMKM, HEOOXOAUMOW S BBIIOJHCHUS
y4eOHBIX 3a/1a4;

nproOpeTaTh OMBIT UCTIOJIB30BaHUA UH()OPMAIIMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYyJbTYpy AaKTHMBHOTO HCIIOJb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENbHO BBIOUPATh ONTUMAIBHYIO (OpPMY TMPEICTaBICHUS
ouonornueckoit uHpopmauu (CXembl, TpaduKH, ITUArpaMMbl, TaOJHIIBI,
PUCYHKH U APYTO€);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayeCTBE CpeEACTBAa mpu pabore c
ouonoruueckoil wuHpoOpMaIMen: NPUMEHATh XUMHUYECKUE, (PHU3UYECKUE U
MaTeMAaTUYECKUE 3HAKU U CUMBOJIBbI, (hOpMYJIbl, a00OpEeBUATypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh M NpeoOpa3oBbIBATH 3HAKOBO-CHUMBOJIMYECKHE CpEICTBA
HArJIs IHOCTH;

BJAJeTh HaBbIKAMH  pACMO3HABaHUS H  3alUTHl  WH(OpMAINH,
MH(POPMAIIMOHHOW 0€3011aCHOCTH JINYHOCTH.

OsgilajleHHe YHHBEPCAJbHBIMH KOMMYHUKATUBHBIMU 1€iC TBUAMM:

1)o0mienue:

OCYIIECTBIISITh KOMMYHHUKAIlMM BO BCeX cdepax KHU3HHU, AKTUBHO
y4acTBOBaTh B JHMAJIOre WIM JUCKYCCHUHU IO CYIIECTBY OOCYKIAeMOW TEMbI
(yMeHHEe 3amaBaTh BOIPOCHI, BBICKA3bIBATH CYXKIEHHS OTHOCUTEIHHO



BBITIOJIHEHUS MPE/JIaraeMoi 3a1auu, YIUThIBaTh HHTEPECHI U COTIIACOBAHHOCTh
MO3UIMNA IPYTUX YYACTHUKOB JUAIOTA WU JUCKYCCHUHN);

pacro3HaBaTh HeBepOaJbHBIE CpelcTBa OOIICHUS, MOHUMATh 3HAYCHUE
COLMAIBHBIX 3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS KOH(DIMKTHBIX CUTYaIUH,
YMETh CMSATYaTh KOHMIUKTHI U BECTH MEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CTIOCOOaMU OOIIIEHUS U B3aUMO/IEHCTBUS, TOHUMATh
HAMEpPEHUs JAPYruX JIOJed, TMpOSBIATh YBAKUTEILHOE OTHOIIEHUE K
coOeceqHUKY U B KOPPEKTHOU popme PopMyIUpOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO H3JIararb CBOIO TOUYKY 3PEHHUS C UCIOIb30BaHUEM
SI3BIKOBBIX CPE/ICTB.

2)coBMecTHaS 1eSITEJIbHOCTD:

NOHMUMAaTh W HCIOJIb30BAaTh  MPEUMYIIECTBA  KOMAHIHOW U
WHIWBUAYATbHOW pabOThl TIPU  pEIIeHHH OHWOJIOTHYECKON MPOOJIEMBI,
000CHOBBIBATH HEOOXOJMMOCTh  MPUMEHEHWS  TPYNNoBBIX  (Gopm
B3aMMO/ICHCTBUS MPH PEIICHUN y4eOHOU 3a71a9u;

BBIOMpATh TEMATUKy U METOJBl COBMECTHBIX JCUCTBHUI ¢ yUETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEN KaXKIOTO WICHA KOJUICKTHBA,

OpUHUMATh 1€ COBMECTHOM JEATENbHOCTH, OPTraHW30BHIBATH U
KOOPJIMHUPOBATh JACUCTBUS IO €€ JOCTHKCHHUIO: COCTABIJISITh ILJIaH JICMCTBUM,
pacmpenensiTh poiau ¢ y4éToM MHEHHH Y9aCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU pabOTHI;

OLIEHMBATh KAaue€CTBO CBOEro BKJAJa M KaXJAOTO YYaCTHHUKA KOMAaHJIbl B
o011 pe3ynbTaT Mo pazpadoTaHHBIM KPUTEPUSM;

npeajiaraTh HOBBIE MPOEKTHI, OLCHUBATh HWJAEH C TMO3UIMH HOBU3HBI,
OPUTHHAIHHOCTH, MPAKTHUECKON 3HAYNMOCTH;

OCYILECTBJISITh IMO3UTHUBHOE CTPATErMYECKOE MOBENECHHUE B Pa3JIMYHBIX
CUTYaITUAX, TPOSIBIISTH TBOPUYECTBO U BOOOpAKCHNUE, OBITh MHUITMATHBHBIM.

OBjaieHne YHUBEPCAJIbHBIMHU PEryJIATUBHBIMHY /1€iiCTBUAMM:

1)camoopranu3zanus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS ISl BBISBICHHUS MPOOJIEM U HMX
pEIICHUSI B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUMN LIE€JEBBIE U CMBICJIOBBIE
YCTAaHOBKH B CBOMX JIEHCTBUAX U IOCTYIIKAX 110 OTHOILUEHUIO K )KUBOU ITPUPOJIE,
CBOEMY 3/I0POBBIO U 3JJOPOBbIO OKPYKAIOIIHX;

CaMOCTOSITEIbHO ~ OCYHIECTBIISITh ~ MO3HABATEIIbHYIO  JIEATEIbHOCTD,
BBISIBIITh IIPOOJIEMBI, CTaBUTh U (POPMYIMPOBAaTh COOCTBEHHBIC 3aJaud B
00pa30BaTEIbHON NEATENbHOCTH U )KU3HEHHBIX CUTYaLHUsIX;

CaMOCTOSITEIbHO COCTAaBIISITh IUIAH PEHICHUS MpoOJeMbl C y4€TOM
UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEN U MPEATIOUTEHUN;

J1aBaTh OLIEHKY HOBBIM CUTYallHsIM;



pacpsTh paMKH y4eOHOTO TmMpeaMera Ha OCHOBE  JIMUHBIX
IIPEANIOYTEHUM;

JenaTth ~ OCO3HaHHBIM  BBIOOp,  apryMEHTUpOBaTh  €ro, Oparhb
OTBETCTBEHHOCThH 32 PEIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IMPOKOU SPYIULIUU B
pa3HBIX OOJAcTSIX 3HAHW, MOCTOSHHO TMOBBIIIATH CBOM 0Opa3zoBareibHBIN U
KyJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBEI B €A TEIBHOCTbD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BIIAJICTh HABbIKAMU T[O3HABATEIbHOM pedrekcuM Kak OCO3HaHUs
COBEpLIAEMBIX JAEHCTBUI M MBICIUTENBHBIX IMPOLECCOB, UX PE3YJIHTATOB U
OCHOBAHMA, UCTI0JIb30BATh NPUEMBI pedIeKCHH s OLIEHKU CUTYalluu, BbIOOpa
BEPHOTO PELICHNUS,

YMETh OLIEHMBAaTh PUCKH M CBOEBPEMEHHO NPUHUMATh PELICHUS IO UX
CHIDKEHHUIO;

IPUHUMAaTh MOTUBBI M apTyMEHTBl JAPYIMX IIPU aHAIU3E PE3YJIHTATOB
NEeSATEIIbHOCTH;

3)npuHsaTHe ceOs U APYrux:

OpUHUMATH ce0sl, MTOHUMAasi CBOU HETOCTATKU U IOCTOMHCTBA,

IPUHUMaTh MOTUBBI M apTyMEHTbl JAPYIMX IPU aHAIU3E PE3YJIbTATOB
NESATEIbHOCTH;

NpHU3HaBaTh CBOE MPaBO U MPABO JPYrUX Ha OUIMOKHU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIIKUU APYTOro YeJoBeKa.

INNPEIMETHBIE PE3YJIBTATHBI

[IpenmerHbie pe3ynbTarhl ocBoeHUs mporpammbl COO 1o Guonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT creuupuueckue s y4eOHOTO TMpeaMmera
«buonorus» Hay4yHble 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUI MO OCBOEHHUIO,
UHTEpIIpETallud W NpeoOpa3OBaHUIO 3HAHUM, BUABl JESITEILHOCTU IIO
NOJIyYEHHUIO HOBOTO 3HAHMUS W MPUMEHEHUIO 3HAHWM B Pa3IMUHBIX YUEOHBIX
CUTyallMsIX, & TaKKEe B PEAIbHBIX XU3HEHHBIX CHUTYyallUAX, CBS3aHHBIX C
ouosiorueid. B nporpamme npeamMeTHble pe3yabTaThl MPEACTABICHBI M0 T'01aM
00yueHus.

[IpenmeTrHbIe pe3ysbTaTbl OCBOEHUS yueOHOTO npeameTa «buosorus» ¢ 10
Kaacce TOKHBI OTPaXKaTh:

C(hOpMHUPOBAHHOCTh 3HAHUH O MECTE€ W POJU OUOJOTUHM B CHUCTEME
HAyYHOTO 3HAHUS E€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOMU
€CTECTBEHHO-HAyYHOW KApTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJE
POCCHUNMCKUX M 3apyOeXHBIX YyUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIMOHAIbHOM IPaMOTHOCTH YeJIOBEKa I peLleHUs KU3HEHHBIX 3a/1a4;



YMEHHE PACKPBIBATh COJIep>KaHUE OMOJIOTHYECKUX TEPMUHOB U TOHSTHUI:
KW3Hb, KJIE€TKa, OpPTaHW3M, MeETa0oju3M (OOMEH BEIICCTB W MpEBpallcHUe
SHEPTHH), TOMEOCTa3 (caMOperyssius), ypOBHEBas OpraHU3alMs >KUBBIX
CHUCTEM,  CaMOBOCIpOU3BeAEHHE  (PEMpOAYKIHMsI),  HACJECICTBEHHOCTb,
U3MEHUYHUBOCTh, POCT U Pa3BUTHUE;

YMEHHE H3Jaratb OHOJOTHYECKHE TeopHH (KICTOYHAs, XpPOMOCOMHas,
MyTallMOHHAS, IEHTpajbHas J0TMa MOJICKYSIpHOW Ouojoruu), 3akoHbl (I
Mennens, T. Moprana, H. Y. BaBusoBa) u yuenust (0 lieHTpax MHOTO0Opa3us 1
MPOUCXOXKACHUS KynbTypHbIX pactenunid H. V. BaBumoBa), ompenemsatsh
TPaHMIIB UX MPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMEHHE BIIaJIETh METOJaMH HAYYHOTO IMO3HAHUS B OMOJIOTHU: HAOIOCHHIE
Y OTIMCAHME )KUBBIX CUCTEM, POIIECCOB U SIBJICHUI, OpTaHU3aIMs U TIPOBEICHUE
OMOJIOTHUECKOTO  AKCTIIEPUMEHTA, BBIJIBIDKCHHWE THUIIOTE3bI, BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIYEeMbIMH BEIMYWHAMH, OOBSICHEHHE TIOJTy4E€HHBIX
pe3yIAbTaTOB, UCTIOIH30BAHHBIX HAYYHBIX TOHSITHHI, TEOPUH U 3aKOHOB, YMEHHE
JieNaTh BBIBOJIBI HA OCHOBAHWH TOJIyUYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBIICISATH CYIIECTBEHHBIE MPU3HAKNA BUPYCOB, KIETOK MPOKAPHUOT
U DYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOUHBIX OPTaHU3MOB, 0COOEHHOCTH
Ipo1ecCcOB: 0OMEHa BEILIECTB U NMPEBPAILCHUS SHEPTUH B KJIIETKE, POTOCHUHTE3A,
IUTACTUYECKOTO M IHEPreTHUEeCKOTO OOMEHa, XeMOCHHTE3a, MUTO3a, MEH03a,
OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHIMBUIYAIBHOTO pa3BUTUS OpPTaHM3Ma
(oHTOTEHE3);

yYMEHUE MPUMEHSTH MOJTy4eHHbIE 3HAHUA AJIs1 00BICHEHUS OMOJIOTMYECKHX
IIPOLIECCOB U SABJICHUH, I IPUHATHS IPAKTUYECKUX PELICHUN B IIOBCEAHEBHOU
KU3HHU C IEThI0 0OecTieueHnss 0€30TacCHOCTH CBOETO 370POBbS M 30POBbS
OKpYXAaloIUX JIHOAeH, COOMIONEHUS HOPM TPaMOTHOTO TOBEJACHHUS B
OKpYXKaroIle MPUPOIHON cpesie, MOHUMaHUe HEOOX0JMMOCTH UCTIOIb30BaHMUS
JTOCTHKCHUM COBPEMEHHOW OMOJIOTHH M OMOTEXHOJIOTHH JJIsl pallHOHATILHOTO
IPUPOIONOJIb30BaHUS;

YMEHHUE pellaTh »JJIEMEHTAPHBIE T€HETUYECKUE 33Jaud Ha MOHO- U
JUTHOPHUIHOE CKPEIIMBAHUE, CUEIUIEHHOE HACJEJOBAHUE, COCTABIISITh CXEMBbI
MOHOTHOPHTHOTO CKPEIIMBAHUSA JIJIs IPE/ICKa3aHUs HACIe10BaHHsI IPU3HAKOB Y
OPTaHU3MOB;

YMEHHE BBINOJHATh J1a00paTOPHbIE U MIPaKTUUECKUE paboThl, COOMI0AATh
npaBuia Ipu padoTe ¢ yueOHBIM U J1JaDOPaTOPHBIM 000PYOBAHUEM;

YMEHHE KPUTHUYECKH OLEHHMBaThb W HMHTEPIPETHPOBATh HH(POpPMALUIO
OMOJIOTUUECKOTO COJIEPKAHUsI, BKIIOYAIOUIYIO0 IICEBJOHAYYHbIC 3HAHWS U3
pa3IMYHBIX HMCTOYHUKOB (CpeacTBa MaccoBOM HMH(OpMaLMU, Hay4dyHO-
NOMYJISIPHBbIE MaTEpPUaIIbl), STUUECKUE aCIIEKThl COBPEMEHHBIX UCCIIECA0BAaHUN B
OMOJIOTUH, METULIMHE, OMOTEXHOJIOTUH;



yYMEHHUE CO03/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIICHUS,
000011as1  OMOJIOTHYECKYI0 HWHGOPMAIIMI0 M3 HECKOJbKHMX HMCTOYHHUKOB,
IPaMOTHO HMCTIOJ30BaTh MOHSATUIHBIN armapar OUOJIOTHH.

[IpenmeTrHbie pe3ynbTaThl 0OCBOEHUS yueOHOTO npeamera «buonorusy» ¢ 11
Kjlacce NOJDKHBI OTPaXKaTh:

c(hopMUPOBAHHOCTh 3HAHUH O MECTE W POJU OHOJOTHH B CHUCTEME
HAYYHOT'O 3HAHWS ECTECTBEHHBIX HayK, B (OPMUPOBAHHM COBpPEMEHHOMU
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa U HAYYHOT'O MHUPOBO33PEHUS, O BKIIAJC
POCCHUHUCKHX H 3apyO0eKHBIX YyUEHBIX-OMOJIOTOB B pa3BHTHE OHOJIOTHH,
(GYHKIIMOHATBHOM TPaMOTHOCTH YeNIOBEKa I PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJICpKaHUE OMOJIOTHYECKUX TEPMUHOB U TIOHSITHUI:
BUJ, TOMYJSIIUsS, TEHO(MOHI, OBOJIONUS, JBIKYIIME CHUJIBI ((aKTOPHI)
IBOJIIOIINH, MIPUCTIOCOOJICHHOCTh OPTaHHW3MOB, BH1000pa30BaHMeE,
AKOJIOTUYECKHE (DAKTOPHI, IKOCUCTEMA, TPOYIIEHThI, KOHCYMEHTBI, PEAYIIEHTHI,
IIENU MTUTaHUs, SKOJIOTHIECKasl TupamMuia, OMoreorieHo3, onocdepa;

YMEHHE H3Jarath OHWOJOTHYECKHE TeopwuH (PBOJIOLMOHHAS Teopus Y.
JlapBuHa, CUHTETUYECKAas TEOPHsl SBOJIOLMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoasimeBoro cxoactBa K. M. bapa, uepeioBaHusl TJIaBHBIX HalpaBJIeHUN U
nyteit sBomroruu A. H. CeBeprioBa, yuenust o 6uocdepe B. 1. Bepnaackoro),
OTIPENIETISITh TPAHUIIBI X PUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOJaMHU HAYYHOTO IMO3HAHUS B OMOJIOTHU: HAOIOCHIE
Y OTIMCaHME )KUBBIX CUCTEM, MPOIIECCOB U SIBJICHU, OpTaHU3alNs U IPOBEICHUES
OMOJIOTHYECKOTO  AKCTIIEPUMEHTA, BBIJIBIDKCHHWE THUIIOTE3bI, BBISBICHUE
3aBUCUMOCTH MEXJY HCCIEIYEeMbIMH BEIMYWHAMH, OOBSICHEHUE TIOJTydEHHBIX
pe3yIbTaTOB, UCIIOIH30BAHHBIX HAYYHBIX TOHSITHI, TEOPUH U 3aKOHOB, YMEHHE
JieNaTh BBIBOJIBI HA OCHOBAHUH TIOJTy4YE€HHBIX PE3YIbTaTOB;

YMEHHE BBIJICTSITH CYIIECTBEHHBIE MPU3HAKK CTPOCHHUS OMOJOTHUECKUX
00BEKTOB: BHUJOB, MNOMYJSLUN, MNPOAYLUEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOreO01IeHO30B U JKOCHCTEM, OCOOCHHOCTH MPOILIECCOB: HACJIEACTBEHHOMN
U3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BU1000pa3oBaHus,
NPHUCTIOCOOJICHHOCTH OPTaHU3MOB, ICHCTBHS SKOJIOTHUECKHX (PAaKTOpPOB Ha
OpraHu3Mbl, TEPEHOCAa BEHIECTB U TOTOKA OSHEPrUM B HSKOCHUCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHHI B HIKOCUCTEMAax CBOEW MECTHOCTH, KPyrOBOPOTa
BEIIECTB U OMOTEOXUMUYECKUX LIUKIIOB B OHuocdepe;

YMEHHE TIPUMEHSTH MMOJydeHHBIC 3HAHUS 111 00 bSICHEHUS OMOJIOTHUECKHX
IIPOLIECCOB U SABJICHUU, IS IPUHATHS IPAKTHYEC KUX PEIICHUN B TIOBCEIHEBHOM
KHU3HU C 1IeTbI0 o0OecreueHns 0e30MacHOCTH CBOETO 370POBBSI U 3J0POBBS
OKPYXAIOIUX JIFOACH, COOMIONEHUS HOPM TPaMOTHOTO TIOBEJCHHS B
OKpYKarolen nNpupoHOU cpejie, MOHUMaHUe HEOOX0JUMOCTH UCTIOIb30BaHUS
JTOCTHKEHUH COBPEMEHHOM ononoruu ISt paIroHaIHHOTO
IPHUPOOTIOIHE30BAHHUS,



YMEHHUE pelIaTh dJIEMEHTapHbIe OWOJIOTMYECKHUE 3a1add, COCTABIISITH
CXEMBbI MEPEHOCca BEIIECTB U SHEPTUU B IKOCUCTEMAX (1IeTIM MTUTAHUA );

YMEHHUE BBIMOJHATE JJa00PaTOPHbIE U MPAKTUUECKUE pabOThl, COOJIIOIaTh
npaBuiia mpu padboTe ¢ yueOHbIM U JTabopaTop HIM 000pyA0BaHUEM;

yYMEHUE KPUTHYECKH OIEHWBATh W HWHTEPIPETUPOBATh WH(MOPMAIINIO
OMOJIOTUYECKOTO COJIEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIC 3HAHHS U3
pa3IMYHBIX HCTOYHUKOB (CpeacTBa MaccoBOl uHGOpMAIMHM, HAYYHO-
NOMyJISIpHBIE  MaTepuajbl), paccMarpuBarh TJ00ATbHBIE 3KOJIOTUYEC KUE
P00OJIeMBI COBPEMEHHOCTH, (HOPMHPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UILUIO;

YMEHHUE CO03/1aBaTh COOCTBEHHbIE NMHCbMEHHbIE M YCTHBIE COOOLICHUS,
000011asi  OMOJIOTHYECKYI0 HWH(GOPMAIIMI0 W3 HECKOJbKHMX HMCTOYHHUKOB,
IPaMOTHO MCNOJIb30BaTh MOHATUIHBIN annapar OMOJOTHH.



TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC

KoauvecTBo yacon DJIe KTPOHHbIE
HauMmeHoBaHue
Ne (uud poBbie)
pas3ziesioB U TEM IIpakTH4eckue
n/m Beero o0pa3oBareJibHbIE
NMporpaMmbl padoThI
pecypchbl
bu6nmoreka [JOK
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41c292
5 JKuBbIE€ CHCTEMBI U UX 1 bu6mmoreka [IOK
opra”u3sanus https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB U 8 1 Bu6nuoreka [JOK
CTPOEHUE KIETKU https://m.edsoo.ru/7f41c292
4 KuznenesaTeabHOCTD 6 Bbu6nunoreka [JOK
KIIETKH https://m.edsoo.ru/7f41¢292
Pasmuoxenue u
5 HHIUBUIYAILHOE 5 1 Enbmaorexa HOK
Y https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HacneactBeHHOCTD U
6 W3MEHYUBOCTD 8 15 Bu6morexa HOK
' https://m.edso0.ru/7f41c292
OpraHu3MOB
C
7 0 e:;K;;’I;OB OCHOBBI 3 bubmorexa TIOK
p ' https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHHI
8 p 1 bu6mmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO 34 4
YACOB 110 ITPOI'PAMME

11 KJIACC
KosnuecTBo yacon DJIeKTPOHHBbIE
HauMmeHoBaHue
Ne (uud poBbie)
pa3nesioB U TeM IMpakTH4eckue
n/n Bceero oOpa3zoBareJibHbIE
NporpaMMbI padoThI
pecypcebl
1 DBOJIIOIUOHHAS 9 1 bub6mauoreka [IOK
ouoJIorus https://m.edsoo.ru/7f41cc74
Bos3uukHoBeHHE 1
2 a3BUTHE KU3HU HA 9 0.5 bubmoreia OK
p ' https://m.edsoo.ru/7f41cc74
3emie
Opranusmsl 1 bubnuoteka [IOK
3 5 1
OKpy)Xarolasi cpena https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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Coo01ecTBa 1
3KOJIOT 9 bubnmnoreka [IOK
ronHIme https://m.edsoo.ru/7f41cc74
CUCTCMBI
Pe3sepBHOE BpeMs 2 bubmorexa IIOK
b P https://m.edsoo.ru/7f41cc74
OBILEE KOJIMYECTBO 34 -
YACOB I10 ITPOI'PAMME '

IHHOYPOYHOE INTAHUPOBAHUE 10 KJIACC

KoanyecTrBo yacos

Jl:;') Tema ypoka Boe IpakTuyec | IJAEKTPOHHbIE UM POBLIE
I o KHe o0pa3oBaTeJibHbIE pecypchl
padoThI

BHONOmMS B bubnmoreka [JOK

crCTeMe HayK 1 0 https://m.edso0.ru/863e6122https ://m.edsoo.r
u/863e632a

MeTonanl

MO3HAHUS

KUBOM

MIPUPOJIBI.

IIpakrnueckas

pabota Ne 1 1 05 bu6nuotexa LIOK

«cnonb3oBaH ' https://m.edso0.ru/863e6122

M€ pa3IuYHbIX

METOJIOB NpPHU

W3y4eHUH

OMOJIOTHYECKUX

00BEKTOB»

buonoruueckue

CHCTEMBI, 1 0 bu6nmmoreka [IOK

MIPOIIECCHI U UX https://m.edso0.ru/863e6564

U3y4deHHE

XuMUdecKui

CB(:;T;]; foreTi. 1 0 bubmmorexa IIOK
https://m.edso0.ru/863e674e

MUHEPAITLHBIC

CoJHn

benku. CocraB
bubmuoreka [IOK

U CTPOCHUE 1 0

0€JIKOB

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

DepMeHThl —
OuosoruuecKre
KaTaJIn3aTOopBhI.
JlaGopaTopHas
pabora Ne 1
«3yyenue
KaTaJTu TUYECKO
1 aKTUBHOCTH
(depmMeHTOB (Ha
npumepe
amMHIIa3bl WK
KaTaJasbl)»

0.5

bubmuoreka [IIOK
https://m.edso0.ru/863e6b72

VYriieBobl.
JInnu et

bu6mmoteka [IOK
https://m.edso0.ru/863e6870

Hyknennosblie
KucnoTel. ATO

bu6moreka [IOK
https://m.edso0.ru/863e6d5¢

Hcropus u
METO/BI
W3Y4CHHUS
KIICTKH.
Knerounas
Teopus

bu6nmmoreka [IOK
https://m.edso0.ru/863e6e88

10

Knerka xak
[IEJIOCTHAS
JKABAs CUCTEMA

11

Ctpoenue
AYKapHUOTHYECK
OH KIJIETKH.
JlabGopaTopHas
pabora Ne 2
«3yyenue
CTpOCHUS
KJIETOK
pacTeHui,
KUBOTHBIX,
rpuboB 1
Oakrepuii o
MHUKPOCKOTIOM
Ha TOTOBBIX
MUKpOIpenapar
ax u ux

0.5

bu6mmoteka [IOK
https://m.edsoo.ru/863e6ffOhttps://m.edsoo.r
u/863e716¢c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

OIIMCAaHHUEC»

O0OmeH

bubmuoreka [IIOK

12 Betects i 0 https://m.eds00.ru/863e 766¢
MeTad0IN3M
13 doToCHHTE3. 0 bu6mmoreka [IOK
XeMOCHHTE3 https://m.edso0.ru/863e7c98
14 DHEPreTuYeCcKu 0 bubnuorexa [IOK
i oOmeH https://m.edsoo.ru/863e7aae
Kuznenuni
UK KIETKU.
Jlenenue
KJIeTKd. MuTos.
JlaGopaTopHas
paborta Ne 3
15 «Habmonenue 05 bubmuoreka [IIOK
MHUTO34a B ' https://m.eds00.ru/863e7dc4
KIIETKAX
KOHYHMKaA
KOpEIKa JTyKa
Ha FOTOBBIX
MUKpOIpenapar
ax»
buocunres
Oenka. Peakius bu6muorexka [IOK
16 0 .
MaTPUIHOTO https://m.edsoo.ru/863e796e
CHHTE3A
Tpancnsuus —
17 OMOCUHTES 0 BEubmorexa [IOK
https://m.edso0.ru/863e796e
Oeika
Hexnerounnie EuG 1OK
HOIMOTEKA
18 (opmEL i3t 0 https://m.edso0.ru/863e7540
— BHUPYCHI
dopmbl bubnunoreka [IOK
19 Pa3MHOKEHHUS 0 https://m.edsoo.ru/863e81b6https //m.edsoo.r
OpraHH3MOB u/863e831e
. bubmuoreka [IIOK
20 Meiios 0 https://m.edsoo.ru/863e7f4a
O6pazoBanue 1 Bt OK
21 pa3BUTHE 0.5 noamorexa I

ITOJIOBBIX

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

KJIETOK.
OnnonoTBopeH
ue.
JlaGopaTopHas
pabota Ne 4
«3yyenue
CTpOCHUS
MOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpoOIpenapar
ax»

22

I'eneTnka —
HayKa O
HacCJIEJICTBEHHO
CTH U
N3MEHYHNBOCTH

bu6mmoreka [IOK
https://m.eds00.ru/863e86f2

23

Wu nuBuayansH
0€ pa3BUTHE
OpraHU3MOB

bubmuoreka [IOK
https://m.edso0.ru/863e8436

24

3aKOHOMEPHOCT
"
HacJeJ0BaHUs
MPU3HAKOB.
Monorubpuasno
€ CKpelBaHue

bu6mmoTexka [IOK
https://m.edso0.ru/863e8878

25

Jurnbpuanoe
CKpCIIMBaHWE.
3akoH
HE3aBUCHUMOTO
HaCIIe/IOBaHUs
MPU3HAKOB

bu6mmoreka [IOK
https://m.edso0.ru/863e89a4

26

CuemieHHOE
HaclleZIoBaHUe
IPU3HAKOB.
JlaboparopHas
pabora Ne 5
«W3yyenue
pe3yabTaToB
MOHOTHOPHUIHO
ro u

0.5

bu6nuorexka [IOK
https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

JTUTHOPUTHOTO
CKpEIMBAHUS Y
npo30(duIel HA
TOTOBBIX
MUKpOIpenapar
ax»

27

I'enernka moia.
Hacnenosanue
MPU3HAKOB,
CIIETJICHHBIX C
MMOJIOM

bu6moreka [IOK
https://m.edso0.ru/863e8c60

28

N3MeHYnBOCTE.
Henacnencrsen
Has
H3MEHYUBOCTb.
JlaGoparopHas
pabota Ne 6.
N3yyenue

MOT1 (pHKAITOH
HOHU
N3MEHYUBOCTH,
MMOCTPOEHUE
BapUaIlMOHHOIO
pana u
BapHallMOHHOMN
KPUBOW»

0.5

bubmuoreka [IOK
https://m.edso0.ru/863e8efe

29

Hacnencreenna
s
MU3MEHUYUBOCTb.
JlaGoparopHas
pabora Ne 7.
«Ananms
MyTalui y
npo30(duITel HA
TOTOBBIX
MUKpOTIpenapar
ax»

0.5

bu6mmoTexka [IOK
https://m.edso0.ru/863e8efe

30

I'eneTuka
YyeJIoBeKa

bu6mmoreka [IOK
https://m.edso0.ru/863e8d78

31

PesepBHbIi
YPOK.



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

O06o0meHue mo
TeMe
«HacnencteeHH
OCTh U
W3MEHYHBOCTh
OpraHu3MOBY
C
32 CHICKIIL T 1 0 bu6mmoreka [IOK
Hayra u https://m.edso0.ru/863e9214
MpoLecc
Metoabsl 1
33 zs;)}(;zml;e;ms{ 1 0 bubmuoreka [IOK
KH . https://m.eds00.ru/863e9214
pacTeHuil u
JKUBOTHBIX
buorexnonorus
34 Kak OTpacib 1 0 bubmmorexa [IOK
P https://m.eds00.ru/863e9336
MPOU3BOJICTBA
OBIILEE
KOJIMYECTBO 34 4
YACOB IIO
[TPOTPAMME
11 KJIACC
KosuvecTBo yacon DJIeKTPOHHbIE
Ne g poBbie
Tema ypoka IIpakTH4eckune op
n/m Beero o0pa3oBareJibHbIE
padoThI
pecypcsl
1 DBOJIIONUS U METOIBI 1 0 bub6moreka [IOK
e€ U3ydeHust https://m.edsoo.ru/863ea20e
Hcropus pazsutus
2 MpEACTaBICHUM 00 1 0 bubmaorexa LIOK
p https://m.eds00.ru/863e9570
ABOJIIOIIM U
bu6munoreka [JOK
3 Mukpossomoms 1 0 https://m.eds00.ru/863e9cle
[Monynsuus kak
3JeMEHTapHas
4 eIMHUIIA BUJIa U 1 05 bu6mmoreka [IOK
SBOJIIOLIMU. ' https://m.eds00.ru/863e99c6
JlabopaTtopHast pabora
Ne 1 «CpaBHeHue



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6

BH/JIOB 11O
MOPQOIIOTUUECKOMY
KPUTEPUIO»

JBMKyILIME CUIIBI
(3memMeHTapHBbIE
(haKTOpPBI) IBOJIOIUHU

bubmmoteka IIOK
https://m.edsoo.ru/863e9da4

EcrectBenHbI 0TOOD
U ero Gopmsl

bubmuoreka [IOK
https://m.edso0.ru/863e9ed0

Pe3ynbpTaTel
HBOJIIOLIMH:
PHUCIIOCOOIEHHOCTh
OpraHu3MOB U
BH1000pa3oBaHue.
JlaboparopHas paborta
Ne 2 «Onucanue
MPUCIIOCOOJIEHHOCTH
OpraHusMma u eé
OTHOCHUTEJIBHOTO
Xapakrepa

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e9fde

Hanpapnenus u mytu
MaKpO3BOJIIOIIUU

bubmuoreka [IOK
https://m.edso0.ru/863e9cle

HeoGpatumocTs
HBOJIIOLIMH

10

Hcropus xu3HU HA
3emiie 1 METOBI €6
U3y4EeHUs

11

T'umnoresnl
MIPOUCXOXKICHHS
JKM3HU Ha 3emire

bu6mmoreka [IOK
https://m.edso0.ru/863ea5a6

12

Pa3BuTHe )x1U3HU Ha
3emJie Mo pam u
nepuoaam

bu6naunoreka [JOK
https://m.edso0.ru/863ea6be

13

OcHOBHBIE ATaIBI
9BOJIIOLIUU
PaCTUTEIBHOTO U
JKUBOTHOT'O MUpa.
[Ipakruueckas pabora
Neo 1 «3yuenue
HCKOIIa€MBIX OCTaTKOB
pPacTEHUM U KUBOTHBIX

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863ea8bc



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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B KOJIJICKIIHUAX>

14

COBpeMeHHaﬂ CHUCTCMa
OpPraHnu4eCcKoro Mmpa

bu6mmoreka [JOK
https://m.edso0.ru/863ea48e

15

OBOIONH YETIOBEKA
(anTpOTOTEHE3)

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

16

JBrxynme cuibl

(haxropsr)

AHTPOIIOICHE3a

bu6munoreka [JOK
https://m.edsoo.ru/863ead44

17

OcHOBHBIE CTaAUHU
SBOJIOIMH YEIOBEKA

18

Yenoseueckue pacsl U
IIPUPOJHBIE
aJlanTalliy 4€JI0BEKa

bu6mmoreka [IOK
https://m.edso0.ru/863eaea?

19

PesepBHBII ypOK.
O0o001IeHKE 10 TEME
«BO3HHKHOBEHHE U
pPa3BUTHE )KU3HU HA
3emie»

20

DKoJorus Kak Hayka

21

Cpensl oOuTanus u
IKOJIOTHYECKUE

(axTopsl

bu6munoreka [JOK
https://m.edsoo.ru/863eafec

22

AbGunoTtuueckue
(hakTOpHI.
JlabopaTtopHnast pabota
No 3.
«Moponorrnueckue
0COOEHHOCTH
pacTeHn U3 pa3HbIX
MECT OOUTAHHS.
JlabopaTopHast pabora
Ne 4. «BnusHue cBera
Ha POCT U Pa3BUTHE
YepEeHKOB KOJIeycay

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863eb10e

23

buotuueckue
(hakTopbl

bu6munoreka [JOK
https://m.edso0.ru/863eb348

24

OKOJIOTUYECKHE
XapaKTePUCTHKU

MO YIS H.
[Ipakruueckas pabora

0.5



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

Ne 2 «lTopcuér
IJIOTHOCTH ITOITYJISL A
pa3HbIX BUJOB
pacTeHui»

25

CooOmecTBa
OpPraHu3MOB —
OHOILIEHO3

bu6mmoreka [IOK
https://m.edso0.ru/863eb46a

26

DKOJIOTUYECKUE
CHCTEMBI
(9KOCHCTEMBI)

bu6mmoreka [IOK
https://m.edso0.ru/863eb46a

27

OcHoOBHBbIE [TOKa3aTeNN
HKOCHCTEMBI.
DKoJ0rnyecKue
nupamusl. CBolicTBa
HKOCHCTEM.

Cykueccus

bu6mmoteka [IOK
https://m.edso0.ru/863eb5fa

28

[Tpuponnsie
KOCHCTEMBI

29

AHTpOIIOT€HHbIE
SKOCHCTEMBI

30

buocdepa —
m1o0anbHas
JKOCHCTEMA 3EMITH

bu6mmoreka [IOK
https://m.edso0.ru/863ebb5e

31

3aKOHOMEPHOCTH
CYIIECTBOBAHHUS
ouocdeps

bu6mmoreka [IOK
https://m.edso0.ru/863ebd16

32

YemoBeuecTBO B
ouoctepe 3emau

33

CocymecTBOBaHUE
MPUPOJIBI K
YeJI0BeUeCTBA

bu6mmoreka [IOK
https://m.edso0.ru/863ebale

34

Pe3epBHBIN ypOK.
O0600menne TeMBI
«Coo01iecTBa u
SKOJIOTHYECKUE
CHCTEMBI»

OBIEE KOJIMYECTBO
YACOB IIO I[TPOI'PAMME

34

2.5



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YAEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue /Ilox
pen. Ilaceunuka B.B., AkunonepHoe o61ectBo « I3narenscTBo
«IIpocBemenue»

METOJINYECKUE MATEPHUAJIBI JIJISA YUUTEJIA

HU®POBBIE OPA3OBATEJ/IBHBIE PECYPCBI UPECYPCbI CETU

HUHTEPHET






