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IHHOACHUTEJIBHASA 3AIIUCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTMU TEOPETHUECKYIO OCHOBY AJISl OMpelesieHHs MOAXOJO0B K
($hOopMHPOBaHUIO CO/IEPKaHUs y4eOHOTO peaMeTa «BHoIoruss» cocTaBWIN: KOHLENTyansHble monokeHns GI'OC
COO o B3auM00OYCIOBICHHOCTH IeJiel, COAEp)KaHHs, pe3ylbTaToB OOy4deHHs W TpeOoBaHMH K YpPOBHIO
MOJATOTOBKU BBIMTYCKHUKOB, MOJIOXKECHUS 00 OOIMX LEeNIX W NPHHIHUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpemHero oOmero obpazoBanms B Poccuiickoir ®emepanmm, a Takke IOJIOKCHHS O
cneuuduke Ouosnorny, €€ 3HAYEHUM B I[IO3HAHUM JKMBOM TIPUPOINBI M OOECIEUYEHHM CYIIECTBOBaHMS
4esoBedecKkoro oduectsa. CornacHO Ha3BaHHBIM IOJIOKEHUSIM, OIIPEAEIeHbl OCHOBHbIE (DYHKIIUHU IPOrPaMMBI 10
Omonoruu u e€ CTPyKTypa.

[IporpamMma mo Gumosoruw Ja€T MpeAcTaBiIeHHE O MeJsiX, 00 o0IIel crparernu OOydeHus, BOCIIUTAHUS U
pa3BUTHS 00y4YaroLIMXCs cpeacTBaMu yueOHoro npeaMera «buosorus», onpenenser 00s3aTeNnbHOE IPEAMETHOE
coliep)KaHue, ero CTPYKTYpYy, pacupeiesieHHe Mo paszfenaM M TeMaM, PEeKOMEHIYEMYIO MOCIIeAOBaTEIbHOCTh
n3y4yeHHs Yy4eOHOro warepuasna C Y4ETOM MEXKIPEAMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTHKH
00pa30BaTeIbHOTO MPOIIECcca, BO3PACTHBIX OCOOCHHOCTEH 00yJaOIIXCS.

B mnporpamme mo OHMONIOTMM TakKe YUYUTHIBAIOTCS TPEeOOBAaHMS K IUIAHUPYEMBIM JIMUHOCTHBIM,
METalpeaIMETHBIM M MPEIMETHBIM pe3ysibTaraM oOy4deHus B (OPMHUPOBAHMM OCHOBHBIX BHIOB Y4eOHO-
MMO3HABATENFHON JeATeNFHOCTH/ydeOHbBIX NeHCTBHI 00yUJaONIXCs M0 OCBOCHUIO CONEPKaHUS OMOIOTHYECKOTO
o0pa3oBaHUI.

B nporpamme mo 6nonoruu (10-11 kimaccel, 6a30BbIi YPOBEHB) peaIr30BaH MPUHIIAII TPEEMCTBEHHOCTH B
n3ydyeHHHn Ouosyoruu, Ojarofaps 4yeMy B HEH NPOCMAaTpUBAETCsl HANPABICHHOCTh HAa pa3BUTHE 3HAHUH,
CBSI3aHHBIX C (POPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHMS, LIEHHOCTHBIX OPMEHTALMH JIMYHOCTH,
9KOJIOTHYECKOTO MBIIUICHHUS, NPEACTaBICHUH O 310pOBOM 00pa3e KHM3HH M OEpEeKHBIM OTHOIIEHHEM K
OKpy»Karomeil npuponHoi cpene. IloaTromy Hapagy ¢ U3ydeHHeM OOIIEOMOIOTHYECKUX TEOPHH, a TaKKe 3HAHUN
0 CTPOEHHUH KUBBIX CUCTEM PA3HOI'0 PAHTa M CYLTHOCTH OCHOBHBIX IPOTEKAIOIINX B HUX IPOLIECCOB B POrpaMMe
o OHMOJIOTHHU YACJICHO BHUMAHHUE HCIIOJIB30BaHUIO ITOJTYYCHHBIX 3HAHUU B HOBCGI[HGBHOf/i JKU3HU JJId PCHICHUA
NPUKIAIHBIX 3a]a4, B TOM 4HCJe: NPOQUIAKTUKA HACIEJACTBEHHBIX 3a00JieBaHUN YENOBEKa, MEAUKO-
TCHETHUYECKOTO KOHCYJIBTHPOBAHUsI, 0OOCHOBAHHUS SKOJOTHUYECKH IIE1eCO00Pa3HOTO MOBEACHHS B OKPYXKAOIIEH
HNPUPOJHON Cpelie, aHAIN3A BIMSIHMS XO3IMCTBEHHOW JEATEIbHOCTH YEIOBEKAa Ha COCTOSHHUE NPUPOIHBIX U
HUCKYCCTBCHHBIX J3KOCHUCTCEM. Ycunenne BHUMAaHUS K HpI/IKJ’IaI[HOI‘/II HaIlpaBJICHHOCTHU yqe6Horo nmpeamMeTa
«buonorus» MPoTUKTOBAHO HEOOXOIUMOCTBIO 00ECTICUEHHUST YCIIOBUH [ PEIICHNs] OJJTHON M3 aKTyallbHBIX 3324
HIKOJBHOTO ~ OMOJIOTHYECKOro o0pa3oBaHMs, KOTOopas mpeanonaraetT (QOpMHUpOBaHHWE Y OOYYarOLIHXCS
CIIOCOOHOCTH aIalTUPOBATHECA K UBSMCHCHHUAM JUHAMWYHO Pa3BUBAIOIICTOCA COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero oO0mero oOpa3oBaHHS 3aHMMaeT BakHoe MecTo. OHa obecriednBaeT
(dopMupoBaHue Yy 00ydarOUUXCs MPEACTABICHUH 0 HAyYHOW KapTHHE MHPA, PaCHIMpsAET U 0000IIaeT 3HaHUS O
XKHUBOHM NIpUpoJie, €€ OTIMYUTENFHBIX PU3HAKAX — YPOBHEBOW OPraHHU3allMi U DBOJOINH, CO3MAET YCIOBHS IS
MO3HAHUS 3aKOHOB JKUBOW MPUPOABI, (popMupoBaHus (YHKIHMOHAILHOW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO M
Oe3omacHOro 00pa3a KH3HH, SKOJIOTHYECKOTO MBINUICHUS, IIEHHOCTHOTO OTHOIICHUS K YXKHBOH TpUpOJAE H
YeIIOBEKY.

Bosbmioe 3HadeHne OHMOJIOTHS HMMEET TaKKE IJId pCHICHUA BOCIHTATCIBHBIX M Pa3BHUBAIOIHNX 3ajayd
cpeaHero o0iero o0pa3oBaHus, ColMaIn3ay o0yJarmuxcs. M3yuenrne 01oIoruu 00eCcreYMBaeT yCIOBUs JJis
q)OpMI/IpOBaHI/IH HWHTCIUICKTYAJIbHBIX, KOMMYHUKAIIUOHHBIX U I/IH(bOpMaHI/IOHHBIX HaBBIKOB, CTETHYECKOM
KYJIBbTYPBbI, CHOCO6CTByeT HUHTCrpanun OMOJIOTHYECKNX 3HAHHUH C MMPpEACTABJICHUAMAU W3 JPYTUX yqe6HI)IX
MPEIMETOB, B YaCTHOCTH, (DU3UKHU, XUMUHU U reorpaduu. Ha3BaHHbIC MOJOKEHUS O MpeJHAa3HAYEHUH YIeOHOTO
npeaMera «bHONOTHS» COCTABMIM OCHOBY JUIS ONpPENETCHUS MOIXOJOB K OTOOPY M CTPYKTYPHUPOBAHHIO €ro
coJiep>KaHusl, PEACTABICHHOTO B IPOrpaMMe 10 OHOJIOTHH.

Ot6op comepkanus ydeOHoro mpeamera «buomorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C TMO3WIMN
KYJIETYpOCOOOPa3HOT0 MOAX0a, B COOTBETCTBHH C KOTOPBIM O0Y4YaIOLINECs JOJKHBI OCBOUThH 3HAHHS U YMEHUS,
3HAUMMBIE Ui (OPMHUPOBaHMS OOLIEH KyJIbTYphl, ONpEACISIONINE aJeKBaTHOE IOBEICHUE YEJIOBEKa B
OKpy’Karollell MpUpOAHOW cpelle, BOCTPeOOBAaHHBIE B IMMOBCEJHEBHOW JKM3HU W TMPAKTHYECKOH AESATENbHOCTH.



Ocoboe MecTo B 3TOH CHCTEME 3HAaHUH 3aHMMAIOT AJIEMEHTHI COJEpPXKaHWs, KOTOPBIE CIY)KaT OCHOBOW IS
(hopMUpOBaHUS TIPEICTABICHWHA O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTWHE MHpa W I[IEHHOCTHBIX
OPUEHTALNAX JTUIHOCTH, CIIOCOOCTBYIOIMINX TYMaHU3AI[UH ONOJIOTHIECKOT0 00pa30BaHusl.

CrpykTypupoBaHHE CONEp)KaHUs ydeOHOro MaTepuana B IporpaMMme MO OWOJOTHH OCYIIECTBICHO C
Y4IE€TOM MPHOPHUTETHOTO 3HAYEHHUS 3HAHUH 00 OTIMYUTENHFHBIX OCOOSHHOCTSIX YKHBOHM MPHUPOBI, O €€ YPOBHEBOU
OpPTaHM3al{ W JBOJIONHUHA. B COOTBETCTBHH C 3TUM B CTPYKType ydeOHOTo mpenmera «bHonorusy BBIAETEHBI
CIeqyomue cojepxarenbHple JuHUU: «buomorms kak Hayka. MeToapl HaydHOTO TO3HaHWA», «KieTka kak
Omoyornueckas cucteMay, «Opranusm Kak Owonormdeckas cuctema», «CuctemMa # MHOTOOOpasme
OPTaHUYECKOTO MUPa», «DBOIONHS KUBOU MPUPOIBD», « IKOCHCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTI.

Henp m3yuenns ydebHOro mpeamera «buomnorus» Ha 0a30BOM ypOBHE — OBIAJeHHE OOYHaIOUTIMICS
3HaHUSAMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHW3allid >KMBBIX CHCTEM pa3HOIO paHra W MPHOOpETeHHe
YMEHHHA HWCIMONIB30BaTh OTH 3HAHUS MJIS TPAMOTHBIX NEHCTBUII B OTHOIIEHHH OOBEKTOB JKHBOM MPHUPOABI H
pEIIeHNs Pa3TUYHBIX )KU3HEHHBIX MPOOIIEM.

Jocrmwkenrne nenn wW3ydeHus ydeOHoro mpenMera «bumomorms» Ha 0a30BOM YpOBHE o0OecrednBaeTCs
pelIeHreM CIeAYIONINX 3a1ad:

OCBOGHHE OOYyYaIOMINMHCS CHCTEMBI 3HAaHWA O OHOJIOTHYECKHX TEOPHSX, YUYCHHUSIX, 3aKOHaX,
3aKOHOMEpPHOCTSIX, THIOTe3aX, NpaBUjaX, CIyKalluX OCHOBOH i (OPMHUPOBAHHS TPEACTABICHUH O
€CTeCTBEHHO-HAyYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO I[IO3HAHWs, CTPOEHUH, MHOTO00pa3uu U
0COOEHHOCTSAX JKUBBIX CHCTEM Pa3HOI'O YpPOBHS OpPraHM3allUM, BBINAIOMINXCS OTKPBITUSX WM COBPEMEHHBIX
HCCICAOBAHMSIX B OHOJIOTHU;

(dopmupoBaHUE y O0Yy4YaIOIIMXCS [MO3HABATEIHLHBIX, MWHTEINICKTYAIBHBIX M TBOPUECKUX CIIOCOOHOCTEH B
mpolecce aHanu3a JaHHBIX O MyTSAX pa3BUTHA B OMOJOTMH HAYYHBIX B3TJISAOB, HICH M MOJXOAOB K M3YUYEHHIO
KHBBIX CHCTEM Pa3HOTO YPOBHS OPraHU3aIINK;

CTaHOBJICHHE y oOyuaromuxcs oOmmiel KynbTypbl, (DYHKIHOHATBHOW TpaMOTHOCTH, Pa3BUTHE YMECHUH
OOBSICHATL M OIICHUBATh SBICHUS OKPY)KAIOIIEro MHpa >KUBOW MPUPOAbI Ha OCHOBAaHWHM 3HAHWU W OINbITA,
MOJYYEeHHBIX MTPU U3yIEHUU OUOJIOTHY;

¢dopmupoBanue y oOydaromuXcs YMEHHH WUTIOCTPUPOBATh 3HAUYEHHE OHMOJIOTUYECKUX 3HAHUK B
MPaKTUYEeCKOW  JEATENILHOCTH  4YEJIOBEKa, PAa3BUTHH  COBPEMEHHBIX  MEAWIMHCKUX  TEXHOJOTMH H
arpoOMOTEXHOJIOTUI;

BOCIUTAaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEJIOBEKOM >XHMBOH IMPUPOIBI, HEOOXOJUMOCTH
0epeKHOTO OTHOIICHUSI K HEeH, COOIIOICHUS STHYECKUX HOPM TPH MTPOBEIECHIH ONOIOTHUECKUX HCCIIE0BAHMIA;

OCO3HAHWE IIEHHOCTH OHMOJIOTMYECKMX 3HAHWHU JUIS TIOBBIMICHHS YPOBHS JKOJIOTHUECKOW KYIbTYPHI, JJIsS
(hopMHpOBaHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHNE PUOOPETEHHBIX 3HAHUH U YMEHHI B TIOBCEJHEBHOM JKU3HU JIJIsl OLICHKH TOCTIEJICTBHI CBOCH
JICSTEILHOCTH 10 OTHOILIEHUIO K OKPYJXKaIoIIeH cpejie, COOCTBEHHOMY 3/I0pOBbIO0, 00OCHOBAaHUE U COOJIIOIACHHE
Mep npodUIaKTHKH 3a00JIeBaHUI.

B cucreme cpemmero o0miero oOpazoBaHus «buonorus», mzydaemas Ha 0a30BOM YpOBHE, SBIISETCS
00s13aTeNbHBIM  Y4eOHBIM TIPEIMETOM, BXOJSIIMM B COCTaB MpeIMEeTHOW o0iactu «EcTecTBeHHO-HAy4HBIC
MPEIMETHD».

Jnst u3ydeHust Ouonoruu Ha 0a30BOM YPOBHE CpeAHEro oomiero oOpa3oBaHus OoTBOAUTCS 68 yacoB: B 10
knacce — 34 gaca (1 yac B Hepenmo), B 11 kimacce — 34 yaca (1 yac B Hezero).

COJAEP/)KAHUE OBYYEHMU
10 KJIACC

Tema 1. buoJiorusi Kak HayKa.

buonorust kak Hayka. CBsI3b OHMOJIOTHMH C OOIIECTBEHHBIMH, TEXHHYECKUMH U JPYTHUMH €CTECTBEHHBIMU
HayKamH, puiocoduei, 3THKOH, 3CTETUKON U MpaBoM. Poiib Ouojioruu B hOpMHUPOBAHUU COBPEMEHHON Hay4YHOH
KapTUHEI Mupa. CrcTeMa OMOJIOTHYECKUX HaYK.



MeTo/1bl TO3HAHUS KUBOW MPHUPOIBI (HAOIIOACHUE, DKCIIEPHUMEHT, OITMCAHUE, U3MepeHre, Kitaccudukarus,
MOJICJTUPOBaHKE, CTATUCTHUECKAss 00pabOTKa TaHHBIX).

JdemoHcTpauuu:

IToptpetsi: U. Hapsun, I'. Menaens, H. K. Konsios, k. Yorcon u ®@. Kpuxk.

Tabmump! 1 cxeMbl: «MeToabl TTO3HAHUS KUBOH IPUPOIHI.

JlaGopaTopHble H MPAKTHYECKHE PA0OTHI:

[IpakTiueckas padora Ne 1. «lcmomp3oBaHre pPa3TUYHBIX METOJOB IMPH HM3YYCHHHU OHMOIOTHYECKUX
O0OBEKTOBY.

Tema 2. JKuBble cHCTEMBI H HX OPraHU3anMs.

’Kusbie cucrempl (OmocHCTeMBI) Kak NpeaMerT uiydeHus Owuonornu. OTiIWYME JKUBBIX CHCTEM OT
HEOPraHUYECKOU MPUPOJIbIL.

CBoiicTBa OMOCHCTEM U UX pa3HOOOpasue. Y pOBHH OpraHU3AIMHA OMOCUCTEM: MOJIEKYIISIPHBIN, KIIE€TOYHBIH,
TKaHEBBIH, OpraHN3MEHHBII, MOMYIAIIOHHO-BHIOBOH, YKOCHCTEMHBIN (OMOTEOIIeHOTHIECKHH ), OOC(epHBIN.

JdemoHcTpanum:

Tabmume! u cxembl: «OCHOBHBIE IPU3HAKH KU3HI», «Y POBHU OPTaHU3AIINH KUBOU MTPUPOIBD.

O6opynoBanue: mojenb Monekynbsl JJHK.

Tema 3. Xumu4eckuii cOCTaB M CTPOECHHUE KJIETKH.

XUMHUUYECKHI COCTaB KIETKH. XHUMUYECKHE DJIEMEHTBhI: MaKpOAJIEMEHThI, MUKpPO3JIEMEHThl. Bona u
MUHEpaJIbHbIE BEIIECTBA.

OyHKIMK BOJBI U MUHEPAILHBIX BEHIECTB B KieTke. [loanepkanne 0cCMOTHYECKOTO OanaHca.

Benxu. CoctaB u crpoeHue 0eIKOB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezaMeHUMEBIE W 3aMEHUMEIS
AMHHOKHCIIOTHl. AMHHOKHUCIIOTHBIH COCTaB. YPOBHH CTPYKTYPHI OEIIKOBOM MOJIEKYINbI (IepBHYHASI, BTOPHYHAS,
TPETUYHAS M YeTBEPTUYHAS CTPYKTYpa). XUMHUYECKHE CBOMCTBA OeKoB. bruonornieckne QpyHKIMNA OEIKOB.

®depMenThl — Ouonoruueckue karanu3atopbl. CTpoeHHE (epMeHTa: aKTUBHBIA ILIEHTP, cyOcTpaTHas
cnenupuanocts. Kopepmentsl. Buramunbl. OTnuuust pepMeHTOB 0T HEOPraHUYECKUX KaTallu3aTOpOB.

YrineBoabl: MOHOcaxapuabl (TJIIOKO3a, prubo3a W Je30Kcupubo03a), aucaxapuibl (caxaposa, JIaKTo3a) U
noJrcaxapubl (KpaxMai, TIIHKOTEH, LeJioo3a). bruomornueckue GyHKIMU YTIEBOIOB.

Jlummuapl:  Tpurmuepuabl,  ¢ochomunuasl, crepounsl.  ['mapoduIbHO-THAPOPOOHBIE  CBOWCTBA.
Buonornueckue ¢pynknnu nunuaoB. CpaBHEHHE YTIIEBOIOB, OSIIKOB U JINMTHIOB KAK HCTOYHUKOB SHEPTHH.

Hyxneunnossie kuciorel: JJHK u PHK. Hykneotuasl — MOHOMEpHI HYKJIEWHOBBIX KHCIOT. CTpoeHHe U
¢ynkunn IHK. Crpoenne u pynkunu PHK. Bunst PHK. AT®: ctpoenue u GpyHKIMH.

Hutonorust — Hayka o kieTke. KileTounas Teopusi — mpuMep B3auMOJISHCTBUS uael U pakToB B HAYYHOM
Mo3HaHUH. MeTobl N3yUeHHsI KIETKH.

Knerka xak nenoctHas sxuBas cucrema. OOIMe NMpU3HAKK KIETOK: 3aMKHYTas HapyxXHas MeMOpaHa,
moutekynbl JJHK kak renernueckuii anmapar, cucreMa CHHTe3a Oelika.

Tunbl KJIETOK: dyKapuoTH4YecKas W Hpokapuorudeckas. OCOOCHHOCTH CTPOCHUS NPOKAPUOTUIECKOU
kietku. Kierounas crenka Oakrepuil. CTpoeHHe 3yKapHOTHIECKOH KieTKH. OCHOBHBIE OTJIMYHS PACTUTEIBHOM,
KUBOTHOM U TPHOHOMN KIIETKH.

[loBepXHOCTHBIE CTPYKTYpBI KJIIETOK — KJICTOUHAs! CTEHKA, INIMKOKATUKC, UX (yHKkuuu. Ilnazmarnyeckas
MeMmOpaHa, e€ cBoiicTBa 1 pynkuuu. Lutoruiasma u e€ opranounnsl. OqHomeMOpanHbie opranon sl kinetku: I1IC,
anmapatT ['onpmxu, nm3ocoMbl. IlodyaBTOHOMHBIE  OpraHOMABI  KIETKH: MHTOXOHJPHM, IUIACTHJIBL
[IpoucxoxneHrne MUTOXOHAPUH M miacTua. Buael miactun. HememOpaHHBIE OpraHOMABI KIETKH: PUOOCOMBI,
KJIETOYHBIN IIEHTP, LEHTPUOJIN, PECHUYKH, )KTYTUKH. DYHKIIMN OpraHOUI0B KJIETKU. BKitoueHns.

Anpo — perynaropHsiii nentp kietku. CtpoeHue siapa: saepHas o0ONOdYKa, KapHoIla3Ma, XpOMaTuH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BELIECTB B KJIETKE.

JdeMoHcTpanmnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, . Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panxnun, K. M. bap.

Huarpammel: «PacmpeneneHne XUMHUYECKHX JJIEMEHTOB B HEXHBOM mpupone», «PacmpeneneHue
XUMHUYECKUX 3IEMEHTOB B KUBOW MPHUPOJIEN.



Tabmuuel u cxemsl: «llepuonuueckas TabnuIa XUMUIECKUX 3JIEMEHTOB», «CTpOCHHE MOJIEKYIbl BOIBIY,
«buocunTes Oenka», «CTpoeHue MoJieKyibl Oenkay, «CtpoeHue ¢pepmentay, «Hykiaennossie kuciotel. JJHKY,
«Ctpoenne wmonekynsl ATO», «CTpoeHHE JYKaApHOTHYCCKOH KIETKN», «CTpOoeHHE S>KHBOTHON KIICTKH,
«CTpoeHHe pacTUTENBHOH KIeTKH», «CTpoeHHe NPOKapHOTHYECKOH KIeTKH», «CTpoeHHe siapa KIETKW»,
«¥YTIIeBoaply, «JINmman.

ObopynoBaHne: CBETOBOW MHKPOCKOI, OOOpYIOBaHWE [UIsI TPOBEACHWS HAOIOEHUH, W3MEpeHUH,
9KCIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHbIX, )KUBOTHBIX U OaKTEpHUAIbHBIX KIETOK.

JlaGopaTopHble H MPAKTHYECKHE PAOOTHI:

JlabopatopHas pabota Ne 1. «M3ydueHne KaTaIMTHIECKON aKTHBHOCTH ()epPMEHTOB (Ha MpUMepe aMUiIa3bl
WJTH KaTajas3bl)y.

JlabopartopHast pabora No 2. «M3ydeHne CTpOEHHS KIETOK PACTeHHH, JKMBOTHBIX W OaKTepHil IMmMox
MHUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax v UX OIUCAHUEY.

Tema 4. /KuzHenesiTeIbHOCTb KJIETKHU.

OOMeH BemecTB, WIH MeTa0omu3M. AccuMmIanus (TUTAaCTHYSCKUH OOMEH) M AWCCHMIISIIHS
(3HepreTHdeckuii 0OMeH) — IBE CTOPOHBI EAMHOTO Mpoliecca MeTadoar3Ma. Porh 3aKOHOB COXpaHEHHS BEUIECTB U
SHEPTUH B IOHUMaHUU MeTaboIu3Ma.

Tuner oOmeHa BemiecTB: aBTOTPO(HEIN W reTepoTpodHbI. Pomb depmeHTOB B 0OMEHE BEUIECTB U
MPEBPALLCHUN SHEPIHU B KJIETKE.

®dotocunres. CeetoBas u TemHOBas (as3pl QorocuHTe3a. Peakumu ¢orocunreza. DPPEKTHBHOCTH
¢dorocunTe3a. 3HaueHune GOTOCHHTE3a AJIs )KU3HU Ha 3emiie. BrusiHue ycoBuii cpeibl Ha POTOCHUHTES U CITOCOOBI
MOBBIIICHHS €0 MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHH.

XeMmocHuHTe3. XeMOCHHTE3Upyolne OakTepun. 3HaueHHe XeMOCHHTe3a JJIs )KU3HU Ha 3emile.

DHepreTudeckuii oOMeH B KIeTKe. PaclieruieHue BelecTB, BBICICHUE W aKKyMYJIHPOBAaHHE DHEPTHH B
KJIETKe. JTambl SHepreruueckoro oomena. ['nmuxonus. Bpoxenne u ero Buasl. KucnopogHoe okucieHHe, WIH
KJeTouHoe japixanue. OxkucnurensHoe GochopurpoBanme. IPPEKTUBHOCTh IJHEPIETHIECKOTO 0OMEHa.

Peakiun matpuuHoro cuHTe3a. ['enermyeckas wndopmanmus u JHK. Peanmmsanus renermndeckoi
WHpOpMAIUK B KIETKe. [ eHeTHUecKuil kKolI M ero cBoiictBa. TpaHckpunuusi — MaTpuuHblid cuHTe3 PHK.
Tpancnsiust — OnocuHTe3 Oenka. DTansl TpaHcisiun. KonupoBanne aMuHOKHCIOT. Poitk pubocoM B OuocuHTe3e
Oenka.

Hexnerounsie ¢popmel sxu3Hu — Bupychl. Mctopust otkpeitus Bupycos (. . Banosckwii). OcobeHHOCTH
CTPOCHUSI W KH3HEHHOTO IMKJIa BHUpycoB. bakrepmodaru. Boie3Hu pacTeHWid, XMBOTHBIX M YeIIOBEKa,
BBI3bIBaEMble BUpycamMu. Bupyc ummyHoaepunura uenoBeka (BUY) — BoszOyamrens CIIM/la. OOGparHas
TPAaHCKPHIILUS, peBepTasa 1 nHrerpasa. [Ipoduiaktika pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHHA.

JdemoHcTpauuu:

Hoprpetsr: H. K. Konsrios, 1. U. Banosckui, K. A. Tumupszes.

Tabmuner U cxembl: «Tunel nuTanus», «Metabonu3m», «MHUTOXOHAPU», «DHEPreTHUSCKUN OOMEH»,
«Xmoporiacty, «DotocunaTe3y, «Ctpoenne JJHK», «Ctpoenne u QyHKIIMOHHpOBaHUE TeHa», «CHHTE3 OeKay,
«enetnueckuii koz», «Bupycw», «bakrepuodarn», «Crtpoenue u sxu3HeHHbId 1wukn Bupyca CIIW]Ia,
Oaktepuodaray, «Permmmkanuns JHK».

O6opynoBanue: wmozaenu-amuivkanuu «Yasoenne JHK wu  Tpanckpunims», «buocuHTe3 Oemkan,
«CTpoeHue KIeTku», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHoOkKeHHe 1 HHIMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii npki, wiu XU3HEHHBIA LMK KieTkd. WHTepdasa m mutos. IIpomecchl, mporekaromue B
uHTepdase. Pernmkanusa — peakuusa marpuuHoro cuntesa JJHK. Crpoenue xpomocom. XpoMoCOMHBII Habop —
KapuoTHIl. JIUMnouaHbli M TamjouAHBIA XPOMOCOMHBIE HAaOOpbl. Xpomatuabl. LIUTONOrHYECKHE OCHOBBI
Pa3MHOKEHUS 1 MHIUBHUIyaIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenne knetkn — mMuto3. Craguum muto3a. [Ipomecchl, mpoucXoaslive Ha Pa3HBIX CTaJusSX MHTO3A.
buonoruueckuii cMbICI MUTO3A.

[Iporpammupyemast THOETb KIETKH — arloITO3.

@DopMBbI pa3sMHOXKEHHST OPraHU3MOB: OecIojioe M MoJjioBoe. Buapl Oecronoro pa3MHOKEHHA: AEJICHUE
Ha/JBOE, T[IOYKOBAHWE OIHO- W MHOTOKJIETOYHBIX, CHOPOOOpa3oBaHME, BETETATUBHOE pPa3MHOXCHHE.
HckyccTBeHHOE KIIOHUPOBaHUE OPraHU3MOB, €T0 3HAUEHHUE JUIS CEJICKIHH.



[TomoBoe pasMHOXKEHHE, €T0 OTINYHS OT 0ECIOIOTO.

Metio3s. Cranuu Metiosa. [Ipormecchl, mporucxo e Ha cTaausx Mero3a. [loenerne xpoMocoM B MeHo3e.
Kpoccunrosep. buosnornyeckuii cMbIC 1 3HaYE€HHUE Meio3a.

l'amerorenes — mporecc 00pa3oBaHUs MOJOBHIX KJIETOK Y JKUBOTHBIX. [l070BBIE Kenme3bl: CEMEHHUKH U
ssmaHuKr. OOpa3oBaHue M Pa3BUTHE IMOJOBBIX KJIETOK — raMeT (CIepMaTo30u I, SHIIEKIIeTKa) — CIIepMaToreHe3 1
oBorere3. OcOOEHHOCTH CTPOEHUS SUIEKIIETOK U criepMaro3onoB. OmrogoTBopenue. [laprenorenes.

WnnuBunyansHoe pasButre (OHTOreHe3). OMOpHMOHaNbHOE pa3BuTHE (AMOpHOreHe3).  DTambl
SMOpPHOHAJIBHOTO Pa3BUTHA Yy TIO3BOHOYHBIX JKHBOTHBIX: JApOOJeHHWEe, TacTpyJsAlus, OpraHOTeHE3.
[TocTamMOproHaNBPHOE pa3BUTHE. THITBI TOCTAMOPHOHAILHOTO PA3BUTHSA: MPSMOE, HENpIMoe (JTMIHMHOTHOE).
Brustaue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CHOCOOHBIE BEI3BIBATH BPOXKIEHHBIE YPOICTBA.

PocT u pasButHe pactenuii. OHTOTeHE3 IIBETKOBOTO PACTEHHS: CTPOSHHE CEMEHH, CTaINN Pa3BUTHA.

JdemoHcTpaumu:

Tabmumer 1 cxemsl: «DOpPMBI Pa3sMHOKEHHST OPTaHM3MOBY», «J[BOIHOE OIIOJOTBOpEHHE Y IIBETKOBBIX
pactenuil», «BereTatmBHOE pa3MHOXKEHHE pacTeHUi», «/leneHne xmetkm Oaktepmit», «CTpoeHHE MOJIOBBIX
KIIETOK», «CTpoeHue XxpoMocoMbly, «Kierounsiit mukny, «Pemnmukanus JHK», «Mutozy», «Meiio3y, «Ilpsmoe u
HEMnpsMoe pa3BuTHEY, «['aMeToreHes y MIEKOMUTAIOINX 1 YeIoBeKay, « OCHOBHBIEC CTaIMH OHTOTEHE3a.

O6opynoBaHue: MHUKPOCKON, MHKpompenaparsl «CrepMaTo30uIbl MIIEKOMHUTAIONIETo, <« SlimekneTka
MJIeKOTHTaIomero», «KapuoknmHes B KiIeTKax KOpelIka JyKa», MarHWTHas MOJEIb-amminkanus «JlemeHue
KieTkn», monenb JIHK, Moaens MeTada3sHoOl XpOMOCOMBI.

JlaGopaTopHble U NPAKTHYECKUE PAOOTHI:

JlabopatopHas pabota Ne 3. «HaOmromeHne MHTO3a B KJIETKaX KOHYHMKA KOpPEIIKAa JyKa Ha TOTOBBIX
MUKpoTIpenapaTax».

JlaboparopHas pabota Ne 4. «/3ydeHue CTPOCHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpEIIapaTaxy.

Tema 6. HaciencTBeHHOCTh M H3MEHYMBOCTH OPraHM3MOB.

IIpeamer m 3agaum reHerukd. Mcropusi pa3BUTUS TEHETHKH. Poib IHUTONOTMM W SMOPHOJNOTHU B
CTaHOBJICHMH T€HETHKH. BKaa poccHickux M 3apyOeKHBIX YUEHBIX B Pa3BUTHE N€HETHKH. MeTO/bl TeHEeTHKU
(ruOpuIOIOrHYeCKU, IIUTOTEHETUIECKUH, MOJEKYJSIpHO-TeHeTHYecKuii). OCHOBHBIE TEHETHUYECKHE ITOHSTHSL.
I'eneTnueckas CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMax CerHII/IBaHPlﬁ.

3aKOHOMEPHOCTH  HAacJeJOBaHMsl TMPHU3HAKOB, ycTaHOBIeHHble [. MengeneM. MoHoruOpumHOE
CKpelMBaHUe. 3aKOH eAWHO-00pa3usi THOPWIOB MEpBOro TMOKoJeHWs. [IlpaBuio IoMHHUpOBaHWS. 3aKOH
paciietyiCHus IMPpU3HAKOB. I'unmore3a uncrotel rameT. IloaHOE M HEMTOTHOE JOMUHUPOBAHUC.

JurnbpuaHoe ckpenuBaHue. 3aKOH HE3aBUCHMOIO HAaclleZIOBaHUS TNpU3HAaKoB. lluTtorenermueckue
OCHOBBI JMTHOPHIHOTO CKpelMBaHUs. AHalIH3HpYyIOllee CKpeluBaHue. lcrmonp3oBaHue aHATHU3UPYIOIIETO
CKpEIMBaHUs IS ONIPEEIEHUS TEHOTHUIIA OCOOU.

CueruieHHOe Hacie/oBaHue npusHakoB. Pabora T. MopraHa 1o CLEIUICHHOMY HACJICIOBaHHIO I'€HOB.
Hapymenne criernyieHusi TeHOB B Pe3yiIbTaTe KPOCCHHTOBEDA.

XpOMOCOMHas TEOpHS HACIEACTBEHHOCTH. | eHETHUeCKHe KapThl.

I'enernka moma. XpoMOCOMHOE OTIpeZiesieHIE TT0Ia. AyTOCOMBI U MOJIOBBIE XPOMOCOMEI. | 'oMOoramMeTHsIe 1
reTeporamMeTHble opraHu3Mel. HacnenoBanue npru3HaKoB, CLETUICHHBIX € OJIOM.

WN3menunBocTh. Buapl HM3MEHUYMBOCTU: HEHACIEACTBEHHAss U HacleAcTBeHHas. Ponb cpensl B
HEHACJICJICTBEHHON M3MEHYMBOCTH. XapaKTePUCTHKA MOIU(UKAIIMOHHON M3MEHYMBOCTH. BapuannoHHbsIi psg u
BapHanroHHas kpuBas. Hopma peaknuu mpusHaka. KojnuecTBeHHbIE M Ka4eCTBEHHBIC NMPU3HAKU M MX HOpMa
peakuu. CBOWCTBA MOAU(PUKAITIOHHOW W3MEHYHBOCTH.

HacnencrBennas, wiaM TeHOTUIHMYECKAs, W3MEHYMBOCTh. KOMOWHATHBHAas W3MEHYHBOCTh. Meiio3 u
MOJIOBOW TPOIIECC — OCHOBA KOMOWHATHBHOM W3MEHYHMBOCTH. MyTarmioHHas W3MeH4YHMBOCTh. Kiaccudukanms
MyTalui: TeHHBIE, XPOMOCOMHBIC, TCHOMHBIC. HacToTa W NMpPHYUHBI MyTanuid. MyTareHHbie (QakTOpbl. 3aKOH
TOMOJIOTUYECKUX PAIOB B HacueacTBeHHOM u3MeHnuuBocty H. . BaBunosa.

BuesiaepHas HacneACTBEHHOCTh U U3BMEHUHUBOCTD.

Ienetuka uenmoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbl T€HETHKU YEJIOBEKA: T'€HEATIOTMUYECKUM,
ONMM3HELOBBIN, [IUTOTCHETHYECKUH, OMOXUMHUECKUMA, MOJIEKYIISIpHO-TeHeThYecKuil. COBpeMEeHHOE OmpeiesieHHe
TEHOTHUIA: IOJIHOTEHOMHOE CEKBEHHPOBAaHUE, I€HOTUIHMpPOBaHME, B TOM uuciae ¢ nomomsio III[P-ananusa.
HacnenctBennsie  3abosieBaHMs ~ dYeloBeKa:  TeHHbIe  Oone3HH,  OONE3HM € HACJICACTBEHHOU



MPEPACTIONIOKEHHOCTEIO, XPOMOCOMHBIE Oonie3Hu. CoMaTHyeckre W reHeparuBHbIe MyTaruu. CTBOJIOBEIC
kieTku. [IpuHIMIBL 370poBOro o0pa3a KHW3HH, JWATHOCTHUKH, MPOQPUIAKTHKH H JICYCHUS T€HETHYECKUX
6ore3Heil. Mennko-reHeTHYeCKOoe KOHCYIbTHPOBAHNE. 3HAUEHNE MEIUIIMHCKONW T'eHETHKHU B MPEIOTBPAIICHUH U
JIEYeHNN TeHEeTHYECKHUX 3a00JIeBaHNH YeIoBeKa.

JdemoHcTpaumu:

IMoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. Yersepuxos, H. B. Tumodeer-Pecorckmii, H. .
Basunos.

Tabmumer n cxembl: «MOHOTHOPHIHOE CKpEIIMBAHWE W €ro ITUTOT€HEeTHYeCKas OCHOBa», «3aKoH
pacIIerUIeHHs W ero IIMTOT€HETHYeCKas OCHOBa», «3aKOH YHCTOTHI ramer», «J{ruOpuaHoe CKpeulnBaHHe»,
«lluTonornyeckre OCHOBHI ITUTHOPHIHOTO CKPEIIUBAaHM», «Meio3», «B3anMoaeiicTBHE alICIbHBIX TCHOBY,
«['eHeTnyeckue KapThl PaCTEHH, )KUBOTHBIX M YeIOBeKay, «[ eHeTnka momay, «3aKOHOMEPHOCTH HACJIeIOBaHNU,
CIIETNIEHHOTO C TOoJ0M», «KapuoTumel genoBeka M )KUBOTHBIX», «BUAbl M3MEHUMBOCTHY, «MoIupUKaIuoHHAS
M3MEHYNBOCTHY, «HacienoBanue pe3yc-pakropay, «I'eHeTnka rpymi KpoBm», « MyTarimoHHast HI3MEHINBOCTH).

O6opynoBaHue: MOJENU-amuInKaun «MOHOTHOPUAHOE CKpelIuBaHuey», «HermonmHoe TOMHHUPOBaHUEY,
«durnbpuaHoe ckpemuBanue», «llepekpéct xpomocom», MUKPOCKON U MUKporpenapat «JIpozoduna» (HopMma,
MyTanuu GOPMBI KPBIIBEB M OKPACKH Teja), repbapwii «I opox moceBHOIM».

JlaGopaTopHble U IPaKTHYeCKUE PA0OTHI:

Jlaboparopras pabota Ne 5. «/3yuenune pe3yabTaToB MOHOTHOPUIHOTO U TUTHOPHUTHOTO CKPEUITUBAHUS Y
Ip030(UITBI HA TOTOBBIX MUKPOTIPETapaTax.

JlaGopatopHas pabota Ne 6. «M3yueHre MOIU(PUKAITUOHHON N3MEHUYMBOCTH, IIOCTPOCHUE BapUAI[IOHHOTO
psilia ¥ BapUALlMOHHOM KPUBOW.

JlaboparopHast pabota Ne 7. «AHan3 MyTanuil y 1po30Quiisl Ha TOTOBBIX MUKpOIpEnaparax».

[paktuueckas padota Ne 2. «CocraBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOT M.

Cenekimus Kak HayKa U TPOIECC. 3apoXIAeHUE celeKnuu U gomectukarus. Yuenue H. V. BaBumosa o
HEHTpax MPOUCXOXKAEHUsI M MHOTrooOpa3usi KYJIBTYpHBIX pacTeHuil. LIeHTphl TPOMCXOXKICHUS JTOMAIIHUX
KUBOTHBIX. COpT, TTOpOa, IIITAMM.

CoBpeMeHHBIE METOABI CeJeKIMA. MaccOBbIi W WHAWBUAYAIBHBIH OTOOPHI B CENEKIMHM PACTEHHHA W
®UBOTHBIX. OlleHKa SKCTephepa. bian3kopoacTBeHHOE cKpelBanre — MHOpuaAuHT. Yucrtas muHus. CKpenuBaHue
YUCThIX JMHUN. ['eTepo3uc, wim rubpuaHas cwia. HepojacrBeHHoe ckpemuBanue — ayTopuauur. OtaanéHHas
rubpuauzamust u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W MOJYYCHHE IMOJUILIONIOB. JIOCTIKEHHS CENEKIINU
pacTeHul, >)KUBOTHBIX U MUKPOOPIaHU3MOB.

buorexHomoruss kak oTpacib MPOW3BOACTBA. |'eHHas HMHXKeHepusa. DTambl CO3JaHUS PEKOMOMHAHTHOU
JHK wu Tpancrenneix opranu3moB. Kierounas wumxkenepus. Kierodnsie KymbTypbhl. MUKpPOKIOHAILHOE
Pa3MHOXCHUEC paCTeHHP'I. KJIOHI/IpOBaHI/Ie BBICOKOIIPOAYKTHUBHBIX CEIbCKOXO03I1CTBEHHBIX OpTraHU3MOB.
Jkostoruueckue u tudeckue mpodiaemel. MO — reHeTHueCKH MOTUPUIIMPOBAHHBIE OPTaHI3MBI.

HemoHcTpanuu:

IToprpetsr: H. K. Basuiios, 1. B. Muuypums, I'. /1. Kapneuenko, M. ®@. MBaHOB.

Tabmuue! u cxembl: kKapTa «L[eHTpBI IPOUCXOXKACHHU U MHOT000pa3us KyJbTYPHBIX pacTeHui», «llopoasr
JOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtaanéHHas rudpuansanus», «PaboTel akageMuka
M. ®. VBanoBay, «llomumnonnus», «O0bekTsl OnoTEeXHONOTHHY, «KIleTOUHBIE KYJIBTYpHl M KIOHHPOBAHHEY,
«KoHcTpyrpoBaHHe U IEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBaHue: MyJISDKU TUIOIOB U KOPHETJIOA0B AUKKX (DOPM M KyJIBbTYpHBIX COPTOB pacTeHUM, repOapuit
«CenbCKOX03ICTBEHHBIE PACTEHUS.

JlabopaTopHble M NpaKTHYeCKHe PadOTHI:

Okckypeust «OCHOBHBIE METOIBI U JOCTIDKEHHS CENICKIMM PacTeHHH W JKMBOTHBHIX (Ha CENEKIHMOHHYIO
CTaHIMIO, IUIEMEHHYI0O (epMy, COPTOHCHBITATENbHBIH YYacTOK, B TEIUIMYHOE XO3SIMCTBO, JabopaTopuio
arpoyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOUOHHAST OMOJIOTHS.



[IpenmochuIKi BOZHUKHOBEHHSI SBOJIIONIMOHHON TEOpHHU. DBOJIOIMOHHAS TeOpHs M €€ MeCTO B OMOJIOTHH.
BrnvisiHue 9BOIOIMOHHON TEOPHH Ha pa3BUTHE OUOJIOTHHU | JPYTHX HAYK.

CBumerenbcTBa HBOMIONUH. [lameoHTONMOTMYECKHE:  TOCHIEOBATENBHOCTh TOSBICHHUS BHIIOB B
MAJICOHTOJIOTHUECKOH JIETOIMCH, TIepexoaubie (opMbl. broreorpadudeckne: cXoaCcTBO U pazimdaue ¢ayH u Qiop
MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJICTBA M Pa3IWdIus SMOPHOHOB Pa3HBIX BUIOB ITO3BOHOYHBIX. CpaBHUTEIBHO-
aHATOMHUYECKHE: TOMOJIOTUYHBIE, aHAJIOTHYHBIC, pPyAWMEHTapHBIE OpTaHbl, aTaBU3MBlI. MOJEKYISIpHO-
OMOXMMHYECKHE: CXOJCTBO MEXaHHW3MOB HACIEJCTBEHHOCTH W OCHOBHBIX METa0OJMYECKHX TyTeH y Bcex
OpPTaHHU3MOB.

OpomonionHas Teopust Y. [lapsuna. [Ipeamochuiki BO3HUKHOBEHHS AapBHHU3MA. JIBIDKyIIHWE CHIIBI
9BOMONMK BUAOB 10 JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE MPH OTPaHIMYEHHOCTH PECypCOB, HEOoIpenerEHHas
W3MEHYHBOCTH, 00pb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBINH 0TOOD).

Cunrernueckast Teopust 3Boonun (CTD) u e€ OCHOBHBIC TOJIOKECHHUS.

MuxkposBomonus. [lomymnsius kak eIMHNTA BUIa U 3BOOIHH.

JBwxkymme cuibl ((haKTophbl) SBOJIONUHN BHIOB B MpHpojae. MyTallMOHHBIA MpoIecc U KOMOWHATHBHAS
M3MEHYNBOCTG. [lomynsIronHbIe BOHEI U Apetid reHoB. V3omsanus u MATpanys.

EcTectBenHsII 0TOOp — HaMpaBIAIONIHA (haKTOp IBOIIOINH. DOPMBI €CTECTBEHHOTO OTOOpA.

[Ipucmoco6meHHOCTh OPraHU3MOB KaK pe3yNbTaT 3BoMonud. [IpuMeps! nprucnocoOIeHuit y OpraHu3MoB.
ApomMopd 03kl U UAHO-aaNTaLNH.

Bun u BupooOpasopanue. Kputepuum Buma. OcHOBHBIE (DOpPMBI BHII000pa3oBaHHS: Teorpaduueckoe,
9KOJIOTUYECKOE.

MaKpOE)BOHIOHI/I}I. (DOpMLI OBOJIFOLINN @HHCTH‘ICCKaﬂ, AUBCPreHTHAsd, KOHBCPICHTHAsA, IapaUICIIbHAsA.
HeoOpaTuMocTh 3BOJTIONINY.

[Ipoucxoxnenue 0T HecneUMaNIU3UPOBAaHHBIX MpeaAKoB. [Iporpeccupytomas crnenuanu3anus. AganTuBHas
paauanys.

JdemoHcTpauuu:

Hoprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, O.
Mrosmnep, A. H. Cesepiios.

Tabnuier 1 cxembl: «Pa3BUTHE OPraHUYECKOro MHUpa Ha 3emiie», «3apOoJIbIIIA TTO3BOHOYHBIX KHUBOTHBIXY,
«Apxeontepukc», «DopMbel 0oprOBI 3a cymecTBoBaHue», «EctecTBeHHBI 0TOOP», «MHOrooOpasue cCOpToB
pactenuit», «MHorooOpasue MOpOa  JKUBOTHBIX», «[lomymsuum», «MyTallMOHHAsS  HM3MEHUYUBOCTBHY,
«Apomopdosely, «Manoananramum», «O0mas aereHepanus», «BKynipe cuibl dBoironum», «Kapra-cxema
Mapmpyta nyremectBus Y. JlapeuHa», «boppba 3a cyiiectBoBaHue», «IIpucroco0IeHHOCTh OpPraHU3MOBY,
«[eorpaduueckoe Bum000pazoBanme, « IKOJIOTHIECKOE BUI000pa30BAHUEY.

ObopynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3IMYHBIMH THUIIAMUA OKpAacKH, Ha0Op IUIOJIOB M CEMSH,
KOJIJICKII U ((HpI/IMepI)I 3alIUTHBIX HpHCHOCO6HeHHI71 Y JKHUBOTHBIX», MOJCIIb «OCHOBHEBIE HaIrrpaBJICHUA
3BOJIOLINNY, 00BEMHAS MozIeTh «CTpOoeHHe TOJIOBHOTO MO3Ta TTO3BOHOYHBIX.

buoreorpadudeckass kapra Mupa, KOJUICKIUS «DOpPMBI COXPaHHOCTH WCKOMAEMBIX J>KHUBOTHBIX U
pacteHmii», Moaenb ammumkanus «llepekpéct Xxpomocom», BIaxKHbIE IpenapaTsl «Pa3BUTHE HAaCEKOMOTO»,
«Pa3BuTHe AsArymKu», Mukpomnpenapat «po3zoduna» (Hopma, MyTaunu GopMbl KPbUIbEB U OKPACKH TENA).

JlabopaTopHble M NpaKTHYeCKHe PadOTHI:

JlaGopatopnas padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGoparopnast pabota Ne 2. «Omnucanue mNPUCHOCOOJIIEHHOCTH OpraHM3Ma M €€ OTHOCHTEIBHOrO
XapaxTepay.

Tema 2. Bo3HNKHOBeHHE U Pa3BUTHE 'KU3HU HA 3emuie.

JloHay4HBIE MTPEACTABICHUS O 3apOXKICHNY KU3HU. HayuHble THIOTE3bI BOSHUKHOBEHHUS KU3HU Ha 3eMile:
abuoreHe3 ® mnaHcepMus. XHUMHYECKas OBOJIONMA. AOWOTCHHBI CHHTE3 OpPraHWYECKHX BEIIECTB W3
HEOPraHMYEeCKHX. OKCIEPUMEHTAJIbHOE IOATBEPXKACHHE XUMHYECKOM 5BoioumH. HavanbpHble STambl
ouonornueckort sBoironmu. I'unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp U BO3HHKHOBEHHE
npoToKJIeTKU. [lepBble KieTku U ux 3BoJtonus. @opMUpOBaHNUE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.



PazBuTne >xm3Hn Ha 3eMie Mo dpaM W TepuomaM. Karapxei. Apxelckas W TMPOTEPO30ICKas dPHL
[Taneo3oiickas spa u e€ mepruoabl: KeMOPUHCKUN, OPAOBUKCKHM, CHITYPUHCKHAN, TEBOHCKUH, KAMEHHOYTOJILHBIH,
TIEPMCKHUM.

Me3so3o0lickas 3pa u e€ epuoibl: TPUACOBBIN, OPCKUNA, METOBOM.

Kaiino3zolickas spa u e€ nepuobl: MajJeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIM.

XapakTepuCTUKA KJIMMATa U IeoJIOrn4ecKux npoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLUN PACTUTENBHOTO U
XKHUBOTHOTO MHUpa. ApoMop¢o3bl y pacTeHUH U >KUBOTHBIX. [losiBIEHME, paclBeT U BBIMUPAHUE IPYIIl KUBBIX
OpPTaHU3MOB.

CuctemMa OpraHMYECKOr0 MHpa Kak OTpaXKeHHe 3BONMOLMH. OCHOBHBIE CHCTEMAaTHYECKUE TIPYIIIBI
OPTaHH3MOB.

OBoroIMs YeJI0BeKa. AHTPONOJIOTHA KaK HayKa. Pa3BuTue mpencTaBieHU O MPOUCXOKACHUH YeI0BeKa.
Mertonsl n3yueHus aHTpororesesa. CXoacTBa U pa3inydus YelI0BeKa U KHUBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHUE
YeJIOBEKa.

JBwkymme cunbl (pakTopsl) aHTpororeHesa. HacnencTBeHHass M3MEHUYMBOCTh W €CTECTBEHHBIH OTOOD.
OOmecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHNE OPYIUH TPYAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIuM W BETBU O3BOJIOLMH YEJIOBEKA: AaBCTpalonuTeku, YenoBek ymenbld, YemnoBek
npsaMoxonsamui, YenoBexk HeaHaepranbCKui, YenoBek pa3yMHbiil. HaxoIKu HCKOMaeMbIX OCTaTKOB, BpPEMS
CYIIECTBOBaHUS, 00OJIACTh paCIPOCTPaHEHH, 00BEM TOJIOBHOTO MO3Tra, 00pa3 )KU3HH, OPY/IHs.

Yenoseueckue packl. OCHOBHBIE OONBIINE pachl: €BpOMEOHIHAs (eBpasuiickasy), Herpo-aBCTPAIOHIHAS
(3kBaTOpHaNbHAs), MOHIOJOWIHAs (a3MaTCKO-aMepHUKaHCKas). UepThl MPHUCIIOCOOJICHHOCTH TIPEACTaBUTEIICH
YeJIOBEUYECKUX pac K YCIOBUAM cyllecTBoBaHus. EquHcTBO uenoBeyeckux pac. Kputuka pacuzma.

JdemoHcTpaumu:

[Toptpetsr: @. Pemu, JI. Iactep, A. Y. Omapun, C. Munnep, I'. FOpu, Y. lapBus.

Tabmuuprt u cxembl: «BosHukHOBeHHe CONHEYHOW CHUCTEMbI», «Pa3BuTHE OpPraHUYECKOrO MHpPay,
«PactutenpHas kietka», <« KuBoTHas kinetka», «lIpokapuoTnueckas kierka», «CoBpeMeHHas cHcTeMa
OpraHUYecKoro Mupa», «CpaBHEHHE aHATOMUYECKHX YePT CTPOEHUS YeJIOBEKa U 4eJIOBEKOOOPa3HBIX 00E3bSH»,
«OCHOBHBIE MeCTa TMaJEOHTOJIOTUYECKUX HAXOJO0K MPEIKOB COBPEMEHHOIO 4eloBeKay», «/[peBHeline Joamny,
«/peBHue monn», «IlepBbie COBpeMeHHBIE JII0INY, «UeT0BeUecKne pace.

Ob6opynoBanue: Mmyinsoku  «[IporcxoxaeHue yenoBeka» (OIOCTBI  aBCTPAIONUTEKA, MUTEKAHTPOIIA,
HeaHJepTaliblia, KPOMaHbOHIIA), CIIETKH MM H300pasKeHHs KAMEHHBIX OpYIUi TIEPBOOBITHOTO YeoBeKa (KaMHH-
qonmepsl, pyOuia, ckpediia), TeoXpoHOoIornieckas Tabnuia, KomieKust «DopMbl COXpaHHOCTH HCKOIAeMBbIX
JKUBOTHBIX U PACTEHUN».

JlaGopaTopHble U NPAKTHYECKUE PAOOTHI:

[IpakTnueckas padora Ne 1. «M3ydeHne UCKOMaeMbIX OCTaTKOB PACTEHHUN U )KUBOTHBIX B KOJIJIEKITUSIXY.

OKcKypeus «IBOJIOIUS OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WM KpaeBequyecKun
My3eH).

Tema 3. OpranusMbl 4 OKpY:Kalouias cpeaa.

OKojoTWsl Kak HayKa. 3aJadyd H pas3fensbl JKOJOTHMH. MeTOoApl 3KOJOTHYECKHUX HCCIETOBAHUM.
OKOJOrMYeCcKOe MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpensl oOuTaHUsI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/AyILIHASI, IOYBEHHAs!, BHYTPUOPTaHU3MEHHASI.

Okonoruueckue ¢axTopbl. Kinaccudukamus skoiornueckux (GpakTopoB: abHOTHUECKHEe, OMOTHYECKUE U
aHTponorenHsle. [leficTBre SKOIOrHUecKUX (PaKTOPOB HA OPraHU3MB.

AbGunoTtnueckne (akToOpel: CBET, TeMmIeparypa, BiaxHocTb. Poronepuonusm. I[lpucnocobnenus
OPTaHU3MOB K JIEHCTBHIO abnoTHYeCKuX (akTopoB. bruonornueckue puTMel.

Buotnyeckue daxtopbl. Buapl OnoTHYeCKUX B3aMOJEHCTBUI: KOHKYPEHLUS, XUIIHUYECTBO, CUMONO03 U
ero ¢opmel. [lapasutusm, koomepauus, MyTyadu3M, KOMMEHCAIH3M (KBapTHPAHCTBO, HaxXJICOHUYECTBO).
AmMeHcanu3M, HEHTpain3M. 3HaueHHE OWOTHYECKUX B3aMMOJEHCTBHH Ui CYyNIECTBOBAHUS OPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

OKOJIOTHUYECKNE XapaKTEepUCTHKU TOmyasanud. OCHOBHBIE TIOKa3aTeNd TMOMYJIALUN: YHUCIEHHOCTb,
IJIOTHOCTh, POXKJAEMOCTb, CMEPTHOCTb, MPHUPOCT, MUTpanus. JIMHAMHMKAa YHCIEHHOCTH NOMyJIALUU U e
perynsanus.

JdeMoHcTpanmnu:



[Toptpetsr: A. I'ymbonbar, K. @. Pynse, 3. ['ekkenb.

Tabmumet w  cxemsl: Kapra «lIpupomspie 30HBI 3emiam», «Cpembl OOWTaHUS OPTraHU3MOBY,
«Doronepuoausmy, «[lomynsnuuy, «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOMYISIMA HHOY30pHU-TYDEITbKI»,
«[InieBrle enmy.

JlaGopaTopHble H MPAKTHYECKHE PAOOTHI:

Jlaboparopnas pabota Ne 3. «Mopdomorndeckne 0COOCHHOCTH PACTCHHH U3 pa3HBIX MECT OOUTAHUS.

JIaboparopnas pabora Ne 4. «BrnusiHue cBeTa Ha pOCT ¥ pa3BUTHE YEPEHKOB KOJIEyCay.

[IpakTiuaeckas padora Ne 2. «[logcu€T MIOTHOCTH MOIMYIAINI Pa3HBIX BUAOB PACTEHHUID.

Tema 4. Coo01ecTBa U IKOJTOTHYECKHE CHCTEMBI.

Coo0mectBo opranm3mMoB — OuorneHo3. CTpyKTypel OWOIlEHO3a: BHAOBas, MPOCTPAHCTBEHHAS,
Tpodudeckas (mumeBas). Bunb-momuaanTel. CBsI3H B OHOIICHO3E.

Okojormueckne cucteMbl (dKocucteMsbl). [loHaTne 00 3kocucTeme m OmoreorieHo3e. PYHKIIMOHAIBHBIE
KOMITOHEHTHI IKOCHCTEMBI: TPOAYIICHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BEmECTB W MOTOK SHEPTHH B
skocucteMe. Tpoduueckue (mumieBbie) ypoBHHU dKocucTeMbl. [lumessle nemn u cetn. OCHOBHBIE TMOKAa3aTeNn
OKOCHCTEMBI: OmOMacca, MPOMYKIUSA. IJKOJOTHUYECKHE MUPAMUIBL TPOAYKIIUH, YHUCICHHOCTH, OHWOMACCHI.
CBOMCTBA KOCHUCTEM: YCTOWYUBOCTh, CAMOPETYJISIUS, pa3BuTHe. CyKIECCHSL.

[IpupogHbie PKOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOHMHOIO WM LIMPOKOJIUCTBEHHOTO
neca.

AHTPOIIOTEHHBIE 3KOCHCTEMBI. ATPO3KOCUCTEMBI. YpOO3KocucTeMbl. bronornueckoe W X03HCTBEHHOE
3HA4YEeHHUE arpOIKOCHUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak dakrop ycroiunBoctu 3xkocucteM. CoxpaHeHne OMOJIOrHYECKOTro pazHooOpas3us Ha
3emuie.

VYuenue B. U. Bepuaackoro o 6uoctepe. ['panuiibl, coctaB u cTpykTypa 0nocdepsl. JKuBoe BEIIECTBO U
ero ¢yskiuu. OcoOeHHOCTH OMoCchephl Kak III00aNIbHON 3KOCUCTEMBI. JJMHAMHUECKOoe paBHOBECHE U oOpaTHas
CBsI3b B Onochepe.

KpyroBopoTsl BelIECTB M OHONCOXMMHUCSCKHE IMKJIBI 3JIEMEHTOB (yriiepoza, a3oTa). 30HAJIbHOCTb
ouochepbl. OCHOBHBIE OMOMBI CYIIIH.,

UYenoreuecTBo B OMocdepe 3eMin. AHTPOIIOTeHHbIE U3MeHeHHs B Onocdepe. [100anbHbIe S3KOJIOTHYECKHE
MpOGJIEMBI.

CocymiecTBoBaHHe NPUPOJIBI M YenoBedecTBa. CoxpaHeHne 0nopazHooOpa3us Kak OCHOBAa YCTOWYHBOCTH
ouocdepsl. OCHOBa paIMOHATILHOTO YIIPABICHUS MPUPOAHBIMUA PECYpCaMH M UX HCIONb30BaHUe. JloCTIKeHHs
OMOJIOTUH U OXpaHa PUPOIBL.

JdemoHcTpauuu:

[oprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepunaackwuii.

Tabmuner 1 cxembl: «[lumesbie 1enu», «buoleH03: cocTaB U CTPyKTypa», «[IpupoaHbie coolIIecTBay,
«Uenu muranusy, «JKonorndeckas nupamuga», «buocdepa u ugenoBek», «IKOCHCTEMA IIHUPOKOIUCTBEHHOTO
neca», «JKOocHcTeMa XBOWHOTO yecay, «buomeHo3 Bomoémay, «ArpoueHos3», «lIpuMepHble aHTPONOTEHHBIE
BO3JICHCTBHSI HA TNPUPOLY», «BaxHeillne HCTOYHMKHM 3arps3HEHUs BO3[lyXa W TPYHTOBBIX Boa», «llouBa —
BaKHEHIIas cocTapisonas ouocdeprr», «DakTopsl aerpaganuu 1mous», «llapHukoBbi 3 dexT», «DakTopsl
pannoaKkTUBHOTO 3arpsisHeHus Oumocdeps», «OOmas crpykrypa Ouocdepsr», «PacmpoctpaHeHue >XU3HH B
ouochepe», «O30HOBBIA 3kpaH Ouocheps», «KpyroBopoT yriepoma B Ouocdepe», «KpyroBopor asora B
MPUPOAL».

Ob6opynoBanue: MoJenb-anuMKanys « Tunnaasie OnoueHo3b», repdapuii «PacTutenbHble coolIIecTBay,
KoJuteknun «buoreHo3y», «Bpeaurenyu BaXHEHUIINX CEIbCKOXO3SHCTBEHHBIX KYJIbTYpPY», TepOapuu U KOJUICKIIUU
pacTeHHi W XWUBOTHBIX, MPUHAJICKAIIUE K Pa3HBIM JKOJOTHUYECKUM TpyIIaM OJHOTO Buia, KpacHas kHuTa
Poccuiickoii denepannu, n300paKeHUs OXPaHIEMbIX BUAOB PACTEHUN U KHUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A ITPOI'PAMMBI 110 BUOJIOT HA BA30BOM
YPOBHE CPEAHEI'O OBILET'O OBPA3OBAHUA

Cormacio ®I'OC COO, ycranaBamBaroTcsi TpeOOBaHHS K pe3yidbTaTaM OCBOSHHUS OOYJarOIIUMUCS
IpOrpaMM CpeHero oomero 00pa3oBaHus: JINIHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType IMYHOCTHBIX pE3yJabTaTOB OCBOEHHUS NpeaMmeTa «bHOOTHsS» BBIIENEHBI CIEAYIOLINE
COCTaBIISIIOIIME: OCO3HaHHE OOyYaroIIMMHCS POCCHUICKON TpakJaHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOONpPENENCHUI0, HalUuue MOTHBAIMM K OOyYeHHIO OMOIJIOTHH,
LeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHWH JMYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEH H
HUCTOPUYECKHUX TpPAAMLIUN pa3BUTHS OHOJOTMYECKOrO 3HAHUS, TOTOBHOCTH W CIIOCOOHOCTH OOYYarOLIHXCsI
PYKOBOJCTBOBaTbCS B CBOEH JAESITEIHHOCTH LEHHOCTHO-CMBICIOBBIMH YCTaHOBKAaMH, MPHUCYIIHMHU CHCTEME
OMOJIOTHYECKOT0 00pa30BaHMs, HAIMIHE KOJIOTHIECKOTO MTPABOCO3HAHHMS, CTIOCOOHOCTH CTaBUTh SN U CTPOUTD
KU3HEHHbIE IJIaHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMs TNpeaMeTa «buonorusy nocTuUraroTcss B €IWHCTBE YYEOHOH H
BOCIIMTATEIbHON JEATENbHOCTH B COOTBETCTBHM C TPAJWLUUOHHBIMH POCCHHCKUMHU COLUOKYJIBTYPHBIMH,
HUCTOPUYECKHMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, MPUHSATHIMH B OOILIECTBE MpaBUJIaMU M HOPMaMH
MOBEJCHNUST W CHOCOOCTBYIOT TIpOLIECCaM CAMOIO3HAHMs, CaMOBOCIHTAHHUS W CAaMOPA3BHUTHUS, Pa3BUTHS
BHYTpEHHEH NO3ULIMK JIMYHOCTH, MaTPHUOTHU3MA, YBAKEHHS K 3aKOHY W IPaBOIMOPAIKY, YEJIOBEKY Tpylda H
CTaplleMy MOKOJICHHUIO, B3aUMHOTO YBa)KEHHS, OEPEKHOT0 OTHOIICHUS K KyJbTYPHOMY HACIEAWIO M TPAAUIHAM
MHOTOHAllMOHAJILHOTO Hapoja Poccuiickoit @eaepanu, Ipupoe U OKpYyKarolen cpee.

JIM4uHOCTHBIE PE3yIbTaThl OCBOEHHS y4yeOHOro npeaMera «buoJorusy JOIKHBI OTpakaTh TOTOBHOCTh M
CHOCOOHOCTh O0YYarOIIUXCSI PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHCTEMOM
LEHHOCTHBIX OPUEHTALNH, ITO3UTHBHBIX BHYTPEHHUX yOEKIEHNUH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM LICHHOCTSIM
POCCHIICKOTO 00IIeCTBa, PACIIMPEHUE >KU3HEHHOI'O OIBITa M OMNbITa AEATEILHOCTH B IPOLECCE peaTu3aluu
OCHOBHBIX HaIIPaBJICHUI BOCIUTATEIbHOMN ACATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCcKOro BOCHUTAHUSA:

c(OPMHUPOBAHHOCTD T'PAKIAHCKOM MO3MLIMK OOYYarOUIerocss Kak aKTUBHOTO M OTBETCTBEHHOIO YJICHA
poccuiickoro oouiecTna;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX NIPaB M 00A3aHHOCTEH, YBaXKEHUE 3aKOHA U MPABOIOPSIIKA,;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH IEATEIBHOCTH NPU CO3AaHUM YYEOHBIX IPOEKTOB, PEILICHUU
y4eOHBIX U MT03HABATENBHBIX 33124, BBIMOJTHEHUH OMOJIOIMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTD OIPEACsTh COOCTBEHHYIO IMO3WIMIO MO OTHOLICHHUIO K SIBJICHUSIM COBPEMEHHOW >KM3HH U
OOBSICHATH €€;

YMEHHUE YYHUTHIBATH B CBOMX JEHCTBUSX HEOOXOAWMOCTH KOHCTPYKTHBHOTO B3aMMOJACHCTBHA JOAEH C
pa3HbIMH yOeXKICHUSMH, KyJIbTYPHBIMU LIECHHOCTSIMH U COLIMAJIbHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLECCE COBMECTHOT'O BBHINOJIHEHHS Y4YeOHBIX, MO3HABATENBHBIX U
WCCIIEIOBATENbCKUX 3aay, YBRXUTEIBHOTO OTHOLIEHHS K MHEHHUIO ONIMOHEHTOB NPH OOCYXICHHU CIIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COJeP KaHus;

TOTOBHOCTB K TYMaHUTApPHON M BOJIOHTEPCKOM IEATENBHOCTH;

2) NaTpHOTHYECKOr0 BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh POCCUHCKOW TpPaKAAHCKOM WACHTHUYHOCTH, NATPHOTH3MA, YBAKEHHS K CBOEMY
Hapojy, YyBCTBa OTBETCTBEHHOCTH mepel PoamHON, ropaocTtu 3a cBoW Kpail, cBoro PonuHy, cBOHM f3BIK U
KYJIBTYPY, IIPOIIJIOE U HacToAllee MHOTOHALMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHHWE K IPUPOJHOMY HACIEIAMIO U NaMATHUKaM INPHUPOJIBI, JocTikeHUsM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTDH OLICHUBATh BKJIAJ POCCHUICKHMX YUYEHBIX B CTAHOBJICHHME U Pa3BUTUE OMOJIOIMM, IOHUMAHUS
3HaYCHUS OMOJIOTHH B ITIO3HAHUHU 3aKOHOB IIPHUPOJIBI, B )KU3HH YEIOBEKa M COBPEMEHHOTO O0IIIECTBa;

uzeiHas yoexx1€HHOCTb, TOTOBHOCTD K CIIyXEHHUIO U 3auure OTedecTBa, OTBETCTBEHHOCTD 3a €ro Cyas0y;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE JTyXOBHBIX LIEGHHOCTEH POCCUIHCKOTO HAPOIa;

c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, 3TUIECKOTO TIOBEACHUS,;

CHOCOOHOCTH OLIEHHBATH CUTYAalMI0O M NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOpalbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

0CO3HAaHUE TUMYHOTO BKJIaJa B IOCTPOCHUE YCTOWYHBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POAMTENSM, CO3AAHHI0O CEMbUM HAa OCHOBE OCO3HAHHOI'O MPHUHATUA
LIEHHOCTEN ceMENHON )KU3HU B COOTBETCTBUH € TPaJULMsIMUA HapoaoB Poccuu;

4) 3cTeTHYECKOT0 BOCITUTAHMSI:

JCTETUUECKOE OTHOIIEHHE K MHUpY, BKIIOYas 3CTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO TBOPYECTBA,
CTopTa, TPyAa, 0OLIECTBEHHBIX OTHOIICHHIA;

MMOHMMaHHE 3MOIMOHAIBHOTO BO3/IEHCTBUS KUBOI NPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPXEHHIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIIEHUE MPOSIBIIATh Ka4ecTBa TBOPUYECKOU
JUYHOCTH;

5) d¢usuyeckoro BocnHMTaHUS, (POPMHMPOBAHMS KYJbTYPbl 310POBbSI W 3IMOLHHOHAJIBLHOIO
osaronory4ms:

MOHUMAaHKE ¥ peaju3anys 3A0pOBOr0 M 0e30MmacHoro obpasza KH3HM (370pOBOE MUTaHHE, COOIOICHHE
TUTUCHUYECKUX TMPaBWJI W HOPM, COAlaHCHPOBAHHBIA PEXUM 3aHATHH W OTABIXA, PETyJsipHas (QU3HUecKast
AKTHUBHOCTB), OEpEKHOI0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (U3UYECKOMY M
TICUXUYECKOMY 37I0POBBIO;

MMOHUMAaHNE [EHHOCTH MPAaBUJI HHANBUAYAJIBHOTO U KOJUIEKTUBHOI'O 0€30I1aCHOIO MOBEICHUS B CUTYaLUsX,
YTPOKAIOUIVX 30POBBIO M XKU3HU JIOCH;

OCO3HAHUE TIOCIEACTBUM W HENPHUATUS BPEOHBIX NPUBBIYEK (YIOTPEOJICHUS ajKorojsi, HApPKOTHKOB,
KYpeHHs);

6) TPy10BOI0 BOCIMTAHMS

TOTOBHOCTH K TPYAY, OCO3HAHKE LIEHHOCTH MacTepCTBa, TPy IoJtooue;

TOTOBHOCTh K AKTUBHOH IEATEIBHOCTH TEXHOJOTMYECKOH M COLMAIbHOM HAIPABIEHHOCTH, CLIOCOOHOCTH
MHULMMPOBATh, IUTAHUPOBATh ¥ CAMOCTOSITENILHO BBHITIOIHATH TaKyHO I€ATEIBHOCTD;

HWHTEpPEC K Pa3iMuHbIM chepaM MpodecCHOHANBHON NEesTeIbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIH
BbIOOp Oynymied npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIIaHBL;

TOTOBHOCTh M CLIOCOOHOCTB K 00pa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JI0rHYeCKOT0 BOCIIUTAHMS:

9KOJIOTHUYECKH LENIeCO00pa3HOe OTHOIIEHHWE K NPUpPOJE KaK HCTOYHHMKY XM3HM Ha 3emie, OCHOBEe &
CYILIECTBOBAHUS;

MOBBIILIEHHE YPOBHS 3KOJOTMYECKOH KyNbTYphl: NPUOOpPETEeHHE ONbITa IJIAHUPOBAaHHUSA MOCTYIKOB H
OLIEHKH UX BO3MO>KHBIX TOCJIEICTBUH JUIsl OKPYXKAIOIIEH Cpebl;

0CO3HaHHUE III00ANBHOTO XapaKTepa IKOJIOTMIECKUX MPOOJIeM U IyTel UX peleHus;

CIOCOOHOCTH HMCIOJIB30BaTh NpUOOpETaeMble MPH M3YYEHUH OHMOJIOTHH 3HAHWS W YMEHHUS NPU PELICHUH
npo0JeM, CBSI3aHHBIX C PAllMOHAIBHBIM HPUPOJOINOIL30BaHMUEM (COOIOACHUE MPAaBUI MOBEACHHUS B IPHUPO/IE,
HaIpaBJIEHHBIX HAa COXpaHEHHNe PaBHOBECHS B IKOCHCTEMAaX, OXpaHy BUJOB, IKOCHCTEM, Onochepsl);

AKTMBHOE HENPUITHE JACUCTBUM, NPHHOCAIIUX BpEJ OKPYXAloWEHd MNPUPOAHOW cpele, yMEHUE
MPOTHO3UPOBATh  HEONArONMpHUATHBIE  JKOJOTMYECKHE  TIOCHENCTBUS  NPEAIPUHUMAEMBIX  JIEHCTBHA W
MPeIOTBpaIIaTh UX;

HaJIMYUE Pa3BUTOTO 3KOJOTHYECKOTO MBIIIICHHUS, AKOJOTUYECKOW KYJIbTYpBI, OMbBITA JEATEIbHOCTU
DKOJIOTHYECKOW HAIIPABIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCA MMH B IO3HABAaTENBHON, KOMMYHUKAaTUBHOWU U
COLIMAIBHOM NMPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTHUYECKOM NESATEIBHOCTH 3KOJIOTMYECKOM HAlIPABIEHHOCTH;

8) HeHHOCTH HAy4YHOI'0 IIO3HAHUS:

c(pOpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH WU
OO0ILIECTBEHHON NMPaKTUKHM, OCHOBAHHOI'O Ha JAMAJIOre KyJbTYp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIETYPHOM MHDE;



COBEPIIICHCTBOBAHKME S3BIKOBOW M YHUTATEIBCKOW KYIBTYphl KaK CPEJICTBA B3aUMOJICHCTBUS MEXIY
JIIOJIbMU U TTO3HAHHS MUPA;

MOHMMaHUe creupuKd OUOJIOTUU KaK HAyKH, OCO3HaHHS e€ poiau B (OPMUPOBAHUHM PAMOHAIBEHOTO
HAyYHOTO MBIIUICHUS, CO3aHHUH IIEJIOCTHOTO TIPEJCTABICHUS 00 OKPYKAIOIIEM MUPE KaK O SJIMHCTBE MPUPOJIBI,
YelloBeKa M OOIIeCTBAa, B TO3HAHWM TNPUPOJHBIX 3aKOHOMEPHOCTSH U pEIICHUH MPOoO0JieM COXpaHCHUs
MPUPOJTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTUHU ]IS COBPEMECHHOM IMBHIIN3AIMU: 00ECIICYCHUSI HOBOTO YPOBHS
Pa3BUTUSL MEIUIIMHEI, CO3JJAHUE TICPCICKTUBHBIX OHOTEXHOJOTHH, CIOCOOHBIX PElIaTh PECYpPCHBIC MPOOIEMBI
pa3BUTHUSl YCJIOBEYECTBA, IOMCKA IyTEeH BBIXOJA W3 TJIOOAIBHBIX 3KOJOTHMYSCKUX NPOOJIEM U 00ECIeCUCHUs
MepexoJia K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATBHOMY HMCITOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (pOpMUPOBAHUIO
HOBBIX CTaHIAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHUU OUOJOTUYECCKMX 3HAHWN B IICNISAX TOBBIINICHUS OOIIEH KyJIBTYpHI,
€CTECTBCHHO-HAYYHOW TPAaMOTHOCTH, KaK COCTaBHOH YacTH (DYHKIMOHAJIHHOH TPaMOTHOCTH OOYYarOIIUXCS,
(dhopMupyemMoli IpH U3ydeHUU OUOJIOTHHY;

MMOHMMAHUE CYIIHOCTH METOJOB IIO3HAHHUS, MCIIOJIb3YEMBIX B ECTCCTBCHHBIX HayKaxX, CIOCOOHOCTH
WCIIOJIb30BaTh MOJydaeMble 3HAHUS JUIsl aHAJIM3a U OOBSICHCHUS SIBIICHUH OKPY)KAOIIEro MUpa U MPOUCXOASIINX
B HEM M3MCHCHUH, yMEHUE JejiaTh 00OCHOBaHHBIC 3aKIIOYCHMS HAa OCHOBE HAyYHBIX (DAKTOB M HMMEIOLIUXCS
JAHHBIX C IICJIBIO TTOJYYSHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBHO MCIIOIb30BaTh OMOJOTMYECKUE 3HAHUS JUTsl PELICHHS TIPOOJIEM B pealIbHbIX
KU3HCHHBIX CUTYaIUsX;

OCO3HAHME I[ICHHOCTH HAy4yHOW  JICATETBHOCTH, T'OTOBHOCTh  OCYIICCTBIATH  MPOCKTHYIO U
WCCIIEIOBATENBCKYIO ISSITEIPHOCTh HHUBHUIYaTbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BAHMI0 U CaMOOOPA30BAHUIO, K AKTHBHOMY
MOJYYCHUIO HOBBIX 3HAHUM MO0 OMOJIOTHH B COOTBETCTBUU C KHU3HEHHBIMH MOTPEOHOCTSIMHU.

METAHNPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yNIbTaThl OCBOCHHS Y4eOHOTO Tpenmera «bHoIorvs» BKIIOYAIOT: 3HAYMMBIE IS
(hopMUpOBaHUST MHPOBO33PEHHsS] OOYUAIOUIMXCA MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHBIE) OOIIeHayYHbIC
MTOHSITHS, OTPaXKAIOIINE IEJIOCTHOCTh HAYYHOW KapTUHBI MHPA U CIIEU(PUKY METOIOB MO3HAHUS, UCTIOIh3yEeMbIX
B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIUs, SBJICHHUE, MPOIIECC, CUCTEMa, HayUHbIH (haKT, MPUHIIMII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCICAOBaHUE, HAOJIIOJICHUE, HW3MEPEHHEe, OKCIEPUMEHT U JIPYIHX),
YHHUBEpCaAIbHbIC y4YeOHbIC JNEHCTBUS (IIO03HABATEIbHBIE, KOMMYHUKATUBHBIC, PErYJISTHBHBIC), 00CCIICUNBAIOIINEC
(dopMupoBaHrue (PYHKIHOHAIHLHOW T'PAMOTHOCTH M COLMAIbHONW KOMIIETCHIIMH OOY4YarolIuXcs, CIOCOOHOCTH
00y4aroIIMXCsl MCIT0JIb30BaTh OCBOCHHBIC MEKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS ¥ YHUBEPCAJIbHBIC
yueOHbIe ACHCTBUS B TIO3HABATEIBHON M COILIMAIbLHON IPAKTUKE.

MeramnpeaMeTHbIe pe3yabTaThl OCBOSHUS IPOTPAMMEI CPEITHETO 00Iero 0o0pa3oBaHus JOHKHBI OTPaXKaTh:

OBjaneHue YHUBEPCAJTbHBIMY Y4eOHBIMH MO3HABATEILHBIMH J€HCTBUSIMM:

1) 6a3oBble JoruyecKue AeicTBU:

CaMOCTOSITEIbHO (POPMYJIUPOBATh M aKTYyaJIM3UPOBATh IPOOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

WCIIONTH30BaTh MPHU OCBOCHHWM 3HAHHWKA MPUEMBI JOTHIECKOTO MBINUICHHS (aHANM3a, CHHTE3a, CPaBHEHUS,
Kiaccuukanuy, 00O0OIICHIS), PACKPBIBATE CMBICT OHMOJOTHYECKUX TIOHATHH (BBIACIATh WX XapaKTepHBIE
MIPU3HAKH, YCTAaHABINUBATE CBS3H C IPYTUMHU TOHSITHIMH);

OTIpENIENATh IENH JeATEeIHPHOCTH, 3a7aBas MapaMeTPhl W KPHUTEPUH WX JOCTIHKCHHS, COOTHOCHUTH
pe3ynbTaThl AEATEIBHOCTU C OCTABJIEHHBIMU LICTISIMU;

WCTIONIE30BaTh OMOJIOTHYECKHE TIOHATHUS ISl OOBsICHEHUS (PaKTOB W SBJICHHM KUBOW IPUPOJIBI;

CTPOUTHh JIOTHYECKHE pacCyXIeHus (MHIYKTUBHBIC, NEAYKTUBHBIE, 10 aHAJOTHWH), BBISIBIATH
3aKOHOMEPHOCTH M MPOTUBOPEYHSI B PACCMAaTPUBAEMBIX SIBJICHHUAX, (POPMYITHPOBATH BHIBOBI M 3AKIIOUCHUS;

MPUMEHATh CXEMHO-MOJENbHBIE CPEACTBA JUIsl IPEICTABICHUS CYIICCTBEHHBIX CBSI3€H M OTHOLICHHUH B
M3y4aeMbIX OHOJIOTUYECKMX OOBEKTaX, a TaKKe IMPOTUBOPEYMUU PA3HOTO POJa, BBISBICHHBIX B Pa3JIMYHBIX
MH(OPMAIMOHHBIX UCTOYHUKAX;



pa3pabaTeiBaTh IUIAH pEIICHUs MpoOJNeMbl C Y4ETOM aHaIW3a HWMCIOLIMXCS MAaTepUAbHBIX H
HeMaTepUaNbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B AESITEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YNbTATOB LENAM, OLEHUBATh PUCKU
MOCIIEACTBUN AEATEIBHOCTH;

KOOPAWHHUPOBATH M BBIMOJHITH PabOTy B YCIOBHSAX PEajbHOTO, BUPTYAIbHOTO U KOMOMHHUPOBAHHOIO
B3aHUMOICUCTBUS,

pa3BUBATh KPeaTUBHOE MBIIIUICHHE IPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe UCCIIEN0BATEILCKHE ICHCTBUSA:

BJaJleTh HaBBIKAMU Yy4eOHO-MCCIIEOBATENLCKOW W TPOEKTHOW JEATENbHOCTH, HABBIKAMU DPa3pelleHUs
npobJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATENILHOMY MOMCKY METOJOB PElICHUs MPAKTUYECKUX 3ajad,
MIPUMEHEHUIO PAa3IMYHBIX METOJOB MTO3HAHMS;

WCIIONIb30BaTh PA3NIMYHbIE BUJABI ACSITEIBHOCTH IO IMOJyYEHHUIO HOBOI'O 3HAHHWSA, €ro HHTEpIpeTalui,
npeoOpa3oBaHMI0 U MPUMEHEHHIO B YUEOHBIX CHTYyallUsX, B TOM YHCIE MPH CO3AaHUM YUEOHBIX M CONUAIBHBIX
MIPOEKTOB;

(hopMHpOBaTh HAYYHBIM THUI MBIIUICHHS, BIAJETh HAYYHOH TEPMUHOJNOTHEH, KIIOYEBHIMH TOHATHAMHU U
MeTOoJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 33/la4d B OOpA30BATENBHOW AEATENFHOCTH W JKW3HEHHBIX
CUTYaIMIX;

BBISBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 33/1a4y, BBIJBUTATh THUIOTE3Y €€ peleHus,
HaXOJUTh apTyMEHTHI JUId JOKa3aTeIbCTBA CBOMX yYTBEPKJIEHHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJM3UPOBATh IIONYYEHHbIE B XOAE pELICHUS 3aJadd pPe3yJbTaTbl, KPUTUYECKH OLEHUBATH HX
JOCTOBEPHOCTE, IPOrHO3UPOBATh H3MEHEHNE B HOBBIX yCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPHOOPETEHHBIN OIBIT;

OCYILECTBIIATD LIEJICHANPABICHHBIH MOUCK NIEpEeHOca CPEACTB U CIIOCO00B AEHCTBHS B MPO(YECCHOHATBHYIO
cpeny;

YMETh IIEPEHOCUTH 3HAHMUS B [TI03HABATEIIBHYIO U MIPAKTUYIECKYIO 00JIaCTH KU3HEIESTeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX obJacTeii;

BBIJIBUTaTh HOBBIE UIEH, [IPEJIaraTh OPUTMHAIBHBIE OJXOABl M PELICHHUs, CTABUTh MPOOJIEMBI U 3a/1a4H,
JOIYCKaIOINE allbTePHATUBHBIC PEILICHHUS.

3) padora ¢ unopmanmeii:

OPHEHTHPOBATHCS B PA3IUYHBIX HCTOYHMKaX HHPopManuu (TeKcTe ydeOHOro mnocoOusi, Hay4HO-
MOMYJISIPHOW JIUTEpaType, OMOJOTMYECKMX CJIOBApSX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WnTtepuere), aHanM3upoBaTh NHGOPMALIUIO PA3IMYHBIX BUAOB M (pOpM NpencTaBieHHs, KPUTHUYECKH OLICHUBATh
€€ I0CTOBEPHOCTh U HEMPOTHBOPEUYNBOCTE;

(¢hopMynupoBaTh 3alpOChl M TMPHUMEHSITHh Pa3IMYHBIE METOIBI NMPH IMOMCKE M OTOOpe OMOIOrMYecKOn
nHpOpMaLUK, HEOOXOAMMOMN AJIS BHIIOIHEHUs! yUeOHBIX 3a1a4;

npuoOperaTsh OTIBIT HCIIOJIb30BaHMS WH(POPMALTUOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpPIIEHCTBOBATH KyJIbTYPY aKTUBHOTO UCIOJIb30BaHUA PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIBHO BBIOMpPATh ONTUMAILHYIO (pOpMy IpeacTaBieHUs] OMOIOTHIecKord HH(pOpMaLKU (CXEMBI,
rpad¥KH, JHarpaMMBbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

WCTIONIb30BaTh HAYYHBIA S3bIK B Ka4yeCcTBE CPEICTBa MpH paboTe ¢ OHWoJIorHuecKoid WHQOpMAaIUei:
MPUMEHSTh XUMHUYECKHe, (QHU3MYecKHe M MaTeMaTHYecKHe 3HaKH W CHUMBOJBI, (opMmysbl, abOpeBuarypy,
HOMEHKJIaTypy, UCTIOIH30BaTh U IPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HATIIATHOCTH;

BJIaJIETh HABBIKAMH PACIIO3HABAHUS U 3AIUTH HHYOPMAIIMU, THPOPMAITUOHHOH 0€301MaCHOCTH JIMYHOCTH.

OsJageHue YHUBEPCAJIbLHLIMH KOMMYHUKATUBHBIMH 1eICTBUSIMU:

1) oGmenne:

OCYILLECTBIIATh KOMMYHHUKAIIMKM BO BCEX cepax jKU3HH, aKTUBHO y4acTBOBAaTh B JUAJIOTE MM AUCKYCCUU
[0 CYyIIECTBY OOCYyXJaeMoi TeMbl (yMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHTEIHHO
BBINOJIHEHUS IIPEIJIaraeMoil 3a/laud, YUMThIBaTh MHTEPEChl U COIJIACOBAHHOCThH MO3ULMH APYIMX YYaCTHHKOB
JMaJIora WIn JUCKYCCHUH);



pacno3HaBaTh HeBepOaIbHBIE CPEICTBA OOIICHUS, TOHUMATh 3HAUCHHE COLMATIbHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBEHHSI KOH(PIMKTHBIX CUTYALMH, YMETh CMSIT4aTh KOH(QIUKTHI U BECTH MIEPErOBOPHI;

BJIaJIeTh Pa3IYHBIMU CIIOCOOaMH OOLICHMS W B3aHMMOJCHCTBHUS, MOHMMATh HAMEPEHHS IPYTHX JIOJCH,
MPOSIBJIATE  YBAXHUTEIBHOE OTHOLICHHWE K COOECEHHKY W B KOPPEKTHOH ¢opMme QOpMyTUpoBaTh CBOH
BO3payKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEICTB.

2) COBMECTHAsI 1eATeJILHOCTD:

MOHUMATh W WCIIONB30BaTh MPEUMYIIECTBA KOMAHAHOW W HWHIMBUIYaJbHOH pabOTHl NpH pelleHHH
Ouosoruueckoi mpoodJaeMbl, 0OOCHOBBIBATE HEOOXOJMUMOCTh MPUMEHEHHS TPYHNOBBIX (OPM B3aUMOACUCTBHSA
MIpU pelIeHun yueOHo! 3a1auu;

BBIOMpPATh TEMaTHKY U METOJBl COBMECTHBIX ACHCTBHI C y4ETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
Ka)XJ0r0 4jieHa KOJUIEKTHBA;

MIPUHUMATh IIeTM COBMECTHOM [EATeNbHOCTH, OpPraHM30BBIBATh M KOOPIAWHUPOBATH NEHCTBHUS IO €&
JOCTIDKEHHIO: COCTABIIATh IUIaH JCHCTBHH, paclpefesiTh POIM ¢ Y4ETOM MHEHHH y4YacTHUKOB, OOCYXKIATh
pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAaueCTBO CBOETO BKJIaAa M KaKIOTO YYaCTHHKA KOMaHAbI B OOIIMIA pe3yilpTaT Io
pa3paboTaHHBIM KPUTEPUSIM;

npenjgaraTh HOBbIE NPOEKTHI, OLEHUBATh WIEH C TMO3UIUW HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTHYECKOU
3HaYNMOCTH;

OCYIIECTBJIATH MO3UTUBHOE CTPaTETHYECKOE MOBEACHNE B Pa3IMUHBIX CUTYalUsAX, IPOSABIATH TBOPUECTBO
1 BOOOpaxeHwe, ObITh HHUITUATHBHBIM.

OBJaeHHe YHHUBEPCAJIbLHBIMU PeryIsTHBHBIMHU 1eHCTBUSIMU:

1) camoopraHu3anus:

WCTOJIBb30BaTh OMOJIOTMYECKHE 3HAHUS IJIs1 BBISIBICHHS NPOOJIEM M UX PEIICHMS B )KU3HEHHBIX U YUIEOHBIX
CUTYyaLUsIX;

BbIOMpPATh HAa OCHOBE OMOJIOTMYECKHX 3HAHUH LENIEBBIE U CMBICIOBBIE YCTAaHOBKU B CBOMX JEHCTBUSIX U
MOCTYIIKAX M0 OTHOLICHUIO K KUBOW IPHUPOJIE, CBOEMY 3[0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIISITh I103HABATEIBHYIO JIESTEIbHOCTb, BBISBISATH NPOOJIIEMBI, CTaBUTh U
(dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTeNIbHOM AESTEIBHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEIIBHO COCTABIATH IUIAH PEILICHUs HMpoOIeMbl ¢ Y4ETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEH U MPeANOYTEHUI;

JlaBaTh OLCHKY HOBBIM CHTYaIHsIM;

pacimpsATh paMKH y4eOHOTo IpeiMeTa Ha OCHOBE JIMYHBIX MPEANIOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHNUE;

OLIEHMBATH IPHOOPETEHHBIH OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHHIO U TPOSIBICHHIO MIMPOKOW JPYIUIMUA B Pa3HBIX 007acTAX 3HAHMH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa3oBaTeNbHBIN U KyJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYAlUsIM, BHOCHUTH KOPPEKTHBBI B JAEATEIBHOCTb, OLIEHHBATH COOTBETCTBHE
PE3yIBTATOB HENSIM;

BJIaJIeTh HAaBbIKAMU T[I03HABAaTENBHOM pe(UIeKCHH Kak OCO3HAHWs COBEPIIAEMBIX JCUCTBHHA U
MBICITUTENFHBIX TPOIECCOB, WX PE3yIbTaTOB W OCHOBAaHUM, HCIIONB30BaTh MPUEMBI pediiekcuu A OLEHKH
CUTYyaIluH, BEIOOpA BEPHOTO PELICHNS;

YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHNUS 10 UX CHIDKEHHIO;

[IPUHUMATh MOTHUBBI U apIyMEHTBI APYTUX MIPH aHAJIU3€ PE3Y/IbTAaTOB AEATEILHOCTH;

3) npuHsTHE CeOS M APYTUX:

[IPUHUMATE ce0s1, IOHUMAsi CBOU HEJJOCTATKU U JOCTOMHCTBA;

[IPUHUMATh MOTHUBbI U apI'yYMEHTBI APYTUX IIPU aHAJIHM3€E PE3YJIbTaTOB AEATEIbHOCTH;

[IPU3HABaTh CBOE IIPABO U MPAaBO APYI'HX HA OILINOKH;

pa3BUBaTh CIIOCOOHOCTH IIOHMMAaTh MUP C IO3UIIMU APYTOTO YEJIOBEKA.



HNPEIMETHBIE PE3YJIbTATBI

[IpenmerHbie pe3ynbpTaThl ocBoeHUs mporpamMbl COO mo Ouonornu Ha 0a30BOM YPOBHE BKIIOYAIOT
cneuuduueckue s ydeOHoro mpeamera «buonmorus» HaydHble 3HAHUS, YMEHUS M CHOCOOBI ACWCTBHH MO
OCBOCHUIO, MHTEPIIPETAMU U MPeoOpa3oBaHUIO 3HAHUM, BUABI JESTEIBHOCTH MO MOJIYYECHHIO HOBOTO 3HAHHS U
NPUMEHEHUIO 3HAaHWK B Pa3IMYHBIX y4YeOHBIX CUTYyallMAX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYaIUsIX,
CBSI3aHHBIX C OMonorueil. B mporpamme npeaMeTHbIE pe3yIbTaThl MPEACTaBICHBI IO FoaM 00yUYeHHsI.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS YUeOHOTO mpeamera «buonorus» ¢ 10 knacce TOIKHBI OTPaKaTh:

c(OpMHUPOBAHHOCTDH 3HAHHUK O MECTE M POJIM OMOJIOTHH B CUCTEME HAYYHOT'O 3HAHHS €CTECTBEHHBIX HayK, B
(opMHPOBaHNM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpAa M HAyYHOTO MHPOBO33PEHHMS, O BKIIAJE
POCCHICKUX U 3apyOeKHBIX YIEHBIX-OMOJIOTOB B pPa3BUTHE OMOIOTHH, (PYHKIMOHATFHOW TPAMOTHOCTH YEJIOBEKa
IUISL peLICHUs )KU3HEHHBIX 3ajay;

YMEHHUE DAaCKpbIBaTh COJAEpKaHWE OMOJIOTHYECKUMX TEPMHHOB M IOHSITHH: XXHU3Hb, KJIETKA, OPTaHU3M,
MeTabonmm3M (0OMEH BEIIeCTB W MPEBpAIICHNE SHEPTHH), TOMEOCTa3 (CaMOperyJIsIus), YPOBHEBAs OpraHU3aIUs
XKHBBIX CHCTEM, CAMOBOCIPOM3BEACHHE (PETIPOAYKLIHS), HACIEACTBEHHOCTh, I3MEHIMBOCTb, POCT U Pa3BUTHUE;

YMEHHUE u3jaraTb OMOJIOTHYECKHE TEOpUH (KIE€TOYHAs, XpPOMOCOMHAsl, MyTallMOHHAsI, LIEHTPalbHas 10IMa
MoJIeKyIsipHOi Omonorun), 3akoHbl (I. Menmens, T. Moprana, H. 1. BasunoBa) um yueHus (o IeHTpax
MHOT000pa3uss M TPOUCXOXKISHUS KyIbTypHBIX pacteHnié H. W. BaBunoBa), ompenensTp TpaHUIBI WX
MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIAZICTh METOAaMH HAyYHOI'O MO3HAHMs B OMOJIOTMM: HAOJIOAEHHE W ONHCAHME JKMBBIX CHCTEM,
MPOLIECCOB U SIBJIICHHUM, OpraHW3alysl U MPOBEICHHE OMOJOTMYECKOro 3KCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bI,
BBISIBJICHHE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMH BEIMYMHAMH, OOBSCHEHHE IIOJIyYCHHBIX pE3YJIbTaToB,
WCTIOJIb30BaHHBIX HAYYHBIX MOHATHH, TEOPUHA M 3aKOHOB, YMEHHE J1€JIaTh BBIBOJIBI Ha OCHOBAaHMHU MOJYYEHHBIX
Pe3yIbTATOB;

YMEHHUE BBIJIEJIATH CYLIECTBEHHbIE IPU3HAKH BUPYCOB, KIETOK MPOKAPHUOT U 3YKapHOT, OJHOKIETOUHBIX U
MHOT'OKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IMPOLIECCOB: 0OMEHa BELIECTB U NPEBPAIICHUS SHEPTHH B KIETKE,
(doTocHHTE3a, MIACTHYECKOIO M 3HEPreTHYEeCKOro OoOMeHa, XEMOCHMHTE3a, MUTO03a, Mei03a, OIUIOJO0TBOPEHHMS,
Pa3sMHOXKEHUS], MHANBUAYAJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHUE NPHUMEHSTh MOJIY4YEHHBbIE 3HAHUS Ul OOBSICHEHHsI OMOJIOTMYECKMX MPOLECCOB M SABICHUH, IS
MPUHATHA TPAKTHUYECKUX pElIeHWH B IMOBCEJHEBHOW JXM3HU C IIEJbI0 OOecredeHus Oe30MacHOCTH CBOETO
3I0POBbsl M 3JIOPOBbS OKPYXKAIOIIUX JIIOJEH, COOJIOJCHUS HOPM TIPaMOTHOTO IIOBEACHHUS B OKpYKaromei
MPUPOAHON cpeze, MOHMMaHWe HEOOXOIAMMOCTH HWCIONB30BaHMsI JOCTHXKCHUH COBPEMEHHOW OWONOTHH |
OMOTEXHOJIOTHI ISl pAIlHOHATIBHOTO MTPUPOAOTIONB30BaHHS;

YMEHHUE pellaTb JJIEMCHTAPHBIC TCHCTHYCCKHUE 3aaadud Ha MOHO- H JII/IFH6pI/I}IHOC CKp€uiBaHUE,
CIICTUICHHOE HACJIEJ0OBaHME, COCTaBSITh CXEMBl MOHOTHOPHIHOTO CKpEIIWBaHHS JIISl  [peJCKa3aHus
HaCJIeIOBaHMUs TIPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIOJHSTH J1a00PaTOPHBIE U MPaKTHIECKHUE PabOThI, COOIIOIATh TpaBuiia IIPH padboTe ¢ yueOHBIM
1 1a00paTOpHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIIEHUBATh M HMHTEPIPETHPOBATH WH(POPMAIMIO OHUOJIOTHMYECKOTO COJIepKaHUs,
BKITIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX HCTOYHHKOB (CPEACTBA MaccOBOW MH(OpMAIINHU, HAYIHO-
TIOIMYJIAPHBIC MaTepI/IaHI)I), OTUYCCKUEC AaCIICKTbl COBPEMCEHHBIX I/ICCHe}IOBaHI/Iﬁ B 6I/IOJ'[OFI/H/I, MCIHUIIUHE,
OMOTEXHOJIOTHH;

yMEHHE CO037aBaThb COOCTBCHHBIC IHCbMEHHBICE M YCTHBIE COOOIIEHUs, 0000Ias OHOJIOTHYECKYIO
nH(pOpMALUIO N3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO MCIIOIB30BaTh MOHATHHHBIHN anmapaT OHOIOTHH.

[TpenmeTHBIe pe3ynbTaThl OCBOCHHUS yueOHOTOo mpeamera «buonorus» 6 11 knacce NOMKHBI OTPaXKaTh:

cOopMHPOBAHHOCTH 3HAHMIT O MECTE U PO OMOJIOTUH B CHCTEME HAyYHOTO 3HAHHS €CTECTBCHHBIX HAyK, B
(opMHpPOBaHNM COBPEMEHHOH €CTECTBEHHO-HAY4YHOM KapTUHBI MHUpAa M HAy4HOTO MHPOBO33PEHHMS, O BKIIaJe
POCCHICKHX H 3apyOeKHBIX YUEHBIX-OHOIOTOB B pa3BUTHE OMOIOTHH, (DYHKIIMOHAIBHON I'PAMOTHOCTH YEJIOBEKa
JUISL peLIeHUs] )KU3HEHHBIX 3a]ay;



YMEHHE DPACKpbIBaTh COJCP)KAaHHE OWOJIOTHUECKHX TEPMHHOB M MOHSTHIL: BHI, MOMYJISALHS, TeHO(DOH,
SBOJIONMSA, JBWKYIIHE CHIBI ((aKTOpbI) 3BOJIIOLUH, MPHCIOCOONIEHHOCTh OPraHU3MOB, BHUA000pa3OBaHUE,
9KOJIOTHUECKHE (DaKTOPBI, IKOCHCTEMA, MPOLYLIEHTHI, KOHCYMEHTHI, PEAYLEHTHI, e MUTaHUs, SKOJIOrHYecKast
nupamuja, OuoreoneHo3, onochepa;

yMEHHUE u3jaratb Ouojoruyeckue Teopuu (3BomounonHas Teopus Y. JlapBuHA, CHHTETHYECKas TEOPHs
9BOJIIOIMHK), 3aKOHBI M 3aKOHOMEpPHOCTH (3apofsbimeBoro cxonctBa K. M. bBopa, depemoBaHusi riiaBHBIX
HanpaBineHuid u myteil sBomounu A. H. CeBeprosa, ydenust o 6uocdepe B. WM. BepHaackoro), omnpenensits
TPaHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BIaJCTh METOJIaMH HAyYHOTO TO3HAHMS B OMOJOTMU: HAONIOJICHHE W OMUCAHUE JKUBBIX CHCTEM,
MPOLIECCOB W SIBIICHHI, OpraHU3alds W MpOBeJeHHE OMOJOTHYECKOro SKCIIEPUMEHTA, BBIIBUIKEHUE THIIOTE3HI,
BBISIBJICHHE 3aBUCUMOCTH MEXIy HCCICAYeMbIMH BEJIMYMHAMHU, OOBSCHCHHE TIOMYYCHHBIX pE3yJIbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX TOHSATHIA, TEOPHI U 3aKOHOB, YMCHHUE JIeJIaTh BBIBOJIBI HA OCHOBAHWH IOJYYECHHBIX
PE3yIbTATOB;

YMCHUC BLIACIATL CYHICCTBCHHBIC NPHU3HAKHU CTPOCHUA 6I/IOJ'IOFI/I‘ICCKI/IX O6’IJCKTOBZ BH 0B, HOHyJ’IHHHﬁ,
MPOAYIIEHTOB, KOHCYMEHTOB, pEAYICHTOB, OWOTCOICHO30B H DKOCHUCTEM, OCOOCHHOCTH IPOIECCOB:
HACJIE/ICTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MPUCIOCOOICHHOCTH OPraHU3MOB,
JICHCTBUS DKOJOTMYECKHX (HDaKTOPOB HAa OPraHM3MBI, IIEPEHOCA BEIISCTB M TMOTOKA JHEPTHH B JKOCHCTEMAX,
AHTPOIIOICHHBIX W3MEHEHHUI B DKOCHCTEMaxX CBOeEH MCCTHOCTH, KPYroBOpOTa BCHICCTB H 6I/IOFCOXI/IMI/I‘-I€CKI/IX
UKIIOB B OHOCcdepe;

YMCHUC NPUMCHATH IMOJTYYCHHBIC 3HAHUA IJId O6’I:JICHCHI/I$[ 6I/IOJIOI‘I/I‘ICCKI/IX mpouccCcoB 1 HBHCHHﬁ, JJIsA
NPUHATHS TPAKTUYECKHX PEIICHHH B TOBCEAHEBHOM JKM3HHM C IIEIbI0 oOecrieueHHss Oe30MacHOCTH CBOETO
37I0POBbS. M 37I0POBbS OKPY)KAIOIIUX JIOJEH, COONIIOAECHHS HOPM TI'PaMOTHOTO IOBEACHHS B OKpYXKaromiei
NPUPOJHOM cpelie, MOHUMAaHHE HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTH)KCHWH COBPEMEHHOI Ouonoruu uis
PalMOHAIBHOTO TIPHPOIOTIONH30BAHNS;

YMEHHE pelIaTh dJIeMEHTapHbIe OHOJIOrMYeCKHe 3a1a4i, COCTABIISATh CXEMBbI IIEPEHOCa BELIECTB M YHEPTHH
B DKOCHCTEeMax (IICMH ITHTaHUs);

YMEHHE BBITIOJIHATH Ja00paTOpHBIE U MPaKTHYeCKue paboThl, cOOMI0OAATh MpaBmIIa IpH padoTe ¢ y4eOHbIM
1 1a00paTOPHBIM 000PYIOBaHHEM;

yYMEHHE KPHUTHYECKH OLIEHMBATh W HWHTEPIPETHPOBATH HH()OPMAIMIO OHOJIOIHYECKOrO COJEpKaHus,
BKJTFOYAOLIYIO TICEBIOHAYYHbIC 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(OpMAINH, HAYYHO-
NOMYJISIPHBIE ~ MaTepUallbl), paccMaTrpuBaTh IIIOOATBHBIE  SKOJOTMYECKHE IPOOJIEMBI  COBPEMEHHOCTH,
(OpMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

yYMEHHE CO03/1aBaTh COOCTBEHHBIE NHCBMEHHBIE M YCTHBIE COOOIIEHHMS, 0000mas OHONOTHYECKYIO
MH(pOpPMALIUIO N3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCIIOJIb30BaTh IIOHATUHHBIN anmapaTt OHOJIOTHH.



TEMATUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3jesnoB u TeM (uu¢posbie)
KonTposabHbie IIpakTnuyeckue
n/n NMPOrpaMMblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
Bbubnnorexa [IOK
. bronorns xax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JK¥BBIE CHCTEMBI M UX OpTraHU3aIus 1 bubimorexa HOK
P ! https://m.edsoo.ru/7f41c292
. bubnuorexa [TOK
3 XuUMHUECKHUIl COCTaB M CTPOCHUE KIETKU 8 1 https://m.edsoo.ru/7f41292
bubaroreka [JOK
4 HKuzHepeATELHOCTS KICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3mHOXeHNE U MHANBUAYAIBHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M U3MEHYHBOCTD 8 15 Bubmmorexa [IOK
OpPTaHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus oprann3MoB. OCHOBBI 3 Bubmmorexa [IOK
OMOTEXHOIOTUH https://m.eds00.ru/7f41c292
bubarorexa [JOK
8 Peseparoe Bpens ! https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

KoanyectBo yacoB
HaumeHoBaHue pa3esioB U TeM JJIeKTpOHHBIE (HHU(pPOBLIE)
Ne n/mm KounTpoabHbie IIpakTHyeckue
MPOrpaMMBbI Bcero o0pa3oBaTe/bHBIE Pecypchl
padoThI padoThI
Bubnmoreka IIOK
! IBOIMOLHOHHAS GHOTOTHS 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbubmmorexa [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bubanoreka [JOK

3 Oprasu3MEI # OKpyAiomas cpeaa ° 1 https://m.edsoo.ru/7f41cc74

4 Coo0b1iecTBa 1 3KOIOTHYECKHE CHCTEMBI 9 bubmorexa [IOK

B https://m.edsoo.ru/7f41cc74
bubanoreka [JOK

> Pesepaioe Bpens 2 https://m.edsoo.ru/7f41cc74

OBLIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 34 0 25
IMMOYPOYHOE INNTIAHUPOBAHHUE
10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka KourpoabHubie [pakTnyeckue
n/n Bcero H3yUYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Bbubaunorexa [IOK
1 Bbuonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeToap! MO3HAHUS YKUBOH IPUPOIHL.

2 [Ipakrrueckas padora Ne 1 «/cnonb3oBanue 1 05 Bu6mmorexa [IOK
Pa3JIMYHBIX METOJIOB TIPU U3YUEHUH ' https://m.edso0.ru/863e6122
OHMOJIOrMYEeCKUX 0OBEKTOBY

3 bronoruueckue CUCTEMBI, IPOIECCH 1 UX 1 Bubmorexa [IOK
HU3y4YEeHHE https://m.eds00.ru/863e6564
Xumuyeckuit coctaB KieTkd. Boaa u Bubmuorexka [TOK

4 1
MHHEPAIbHBIE COJIU https://m.edsoo.ru/863e674e

5 Benxu. CocraB u cTpoeHne 0eJIKOB 1 bubnunorexa [JOK



https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/863e674e

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

DepMeHTBI — OHOJOTHYESCKHE
kaTanuzatopsl. JlaboparopHas padora Ne 1

6 «/3y4eHne KaTaJIuTHIeCKOH aKTUBHOCTH 0.5 bubmorexa LOK
i ' https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMUIIa3bl I
KaTaJyasbl)»
bubaunorexa [JOK
! YraeBoneL. Jiuni et https://m.eds00.ru/863e6870
bubamorexa [JOK
8 Hyxneurospie kucnotsi. ATO https://m.edsoo.ru/863e6d5¢
9 HcTopus u MeTobI H3ydeHHsI KIIETKU. bubnunorexa [JOK
Knetounas Teopust https://m.eds00.ru/863e6e88
10 Krnetka kak 11eJIOCTHAs JKUBas CHCTEMa
CrpoeHue 3yKapuOTHYECKOH KIETKH.
JlabopaTopHnas padota Ne 2 «M3yueHue bubnuorexa [IOK
11 CTPOCHUS KJIETOK pacTeHHi, )KUBOTHBIX, 0.5 https://m.edso00.ru/863e6ff0
rprOOB U OaKTepHil oI MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MHKPOTIpEIapaTrax u UX OMHUCAHUE)
bubanoreka [TOK
12 OOMeH BeEIECTB I META00IN3M https://m.eds0.ru/8636766¢
bubnnorexa [IOK
13 Potocuires. XemocHuTes https://m.edsoo.ru/863e7c98
. bubanoreka [TOK
14 Ouepretiieckuii oomen https://m.edsoo.ru/863e7aae
JKv3HEeHHBIN MK KIETKU. JleJeHne KIEeTKH.
Muro3. JTabopatopHast padota Ne 3
15 «Habimo eHI/IlZ MI/IIT)03a 11: KJIETKaX KOHYHMKA 0.5 bubmorexa HOK
A ' https://m.edsoo.ru/863e7dc4
KOpeIIIKa JyKa Ha TOTOBBIX
MHUKpOIpenapaTax»»
16 brocunTtes 6enka. Peakiys MaTpuaHOTO bubamnoreka [[OK
CUHTE3a https://m.eds00.ru/863e796e
Bbubnnorexa [IOK
17 Tpancasuus — Guockntes beia https://m.edsoo.ru/863e796e
Bbubaunorexa [JOK
18 Hexnerounsie ¢popMBI )KU3HN — BHPYCHI https://m.edsoo.ru/86367540
19 ®DopMBI pa3MHOXKEHUS OPTaHU3MOB bubnunorexa [JOK



https://m.edsoo.ru/863e6b72
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https://m.edso0o.ru/863e81h6
https://m.edsoo.ru/863e831e

Bbubnnorexa [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa30BaHNE U PA3BUTHE ITOJIOBBIX KIETOK.

OmnonotrBopenue. JlaboparopHast pabora No Bubmmorexa IIOK

21 0.5
4 «/3yueHne CTPOCHU TOJIOBBIX KIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MHKpPOIIpErapaTax»

22 NnauBuayanbHOE pa3BUTHE OPTaHU3MOB bubmmorexa [IOK

AUBUIY P p https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka O HacJEeICTBEHHOCTH U bubnunorexa [JOK
U3MEHYUBOCTHU https://m.eds00.ru/863e862

24 3aKOHOMEPHOCTH HACEAOBaHUS TPU3HAKOB. Bubmmorexa [IOK
MonorubpuaHoe CKpeluuBaHue https://m.edso0.ru/863e83878

o5 JurubpunHoe ckpenmBanue. 3aKoH Bbubnmnorexa [JOK
HE3aBHCHMOTI'0 HAaclleZJOBaHUS NIPU3HAKOB https://m.edsoo.ru/863e89a4
CrerureHHOE HACJIEeIOBaHUE MTPU3HAKOB.

JlaGopartopras padota Ne 5 «3yuenue

26 e3 J'II::)TaTIz)B M(f)HOFI/I6 UHOTO qu 0.5 bubmorexa LIOK
pesy P ' https://m.edso00.ru/863e8c60
JUTHOPUIHOTO CKPEIIHUBAHUS Y APO30(HIIBI
Ha TOTOBBIX MHUKpOIIpenapaTax»

27 I'eneruka nona. HacnenoBanue Npu3HaKoB, Bubnuorexa IIOK
CIIEIUICHHBIX C IOJIOM https://m.edso0.ru/863e8c60
W3menunBocTh. HeHacmencTBeHHast
M3MEHYUBOCTh. JIabopaTopHas pabora Ne 6.

28 Uzyuenue Mo Hcpmcap HOI—II)HOﬁ ’ 0.5 bubmorexa LIOK

i A ! ' https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHE BAPHAIIIOHHOTO
psna U BapuallMOHHOM KpUBOM»
HacneactBeHHast ©3MEHYHUBOCTE.

29 Jlaboparopuas padota Ne 7. «AHanu3 05 Bubmorexa [IOK
MYTaIi y Jpo30(HiIsl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIpenapaTax»»

bubaunorexa [IOK
30 Tenerika senopexa https://m.edso0.ru/863e8d78
31 Peseprublit ypok. O000IIEHHE TTO TEME

«HacnencTBeHHOCTh 1 N3MEHYHBOCTD
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https://m.edsoo.ru/863e8436
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OpraHnu3MoB»

32 Cenexnus Kak HayKa U IPOLECC 1 bubmmorexa [IOK
Y port https://m.edso0.ru/863e9214
33 MeTonbl ¥ JOCTUXKEHUSI CENIEKLIMU pacTeHUI 1 Bubmmorexa IIOK
Y KUBOTHBIX https://m.edsoo.ru/863e9214
34 BbuoTtexHonorus Kak 0Tpacib NPOU3BOICTBA 1 bubmmorexa [IOK
p P A https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
11 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hdara undposbie
Tema ypoka KouTtpoabHbie IIpakTHyeckue
n/n Bcero p p H3yUYeHUSs o0pa3oBaTeJibHbIE
pa6oTsl padoThI pecypebi
1 DBOIIIOIHSA U METOBI €€ U3yUCHUS 1 bubimorexa HOK
H A M https://m.edsoo.ru/863ea20e
2 HVcropust pa3BuTHsI IPEICTABICHUI 00 1 Bbubnmnorexa [JOK
3BOJIIOIUA https://m.edso0.ru/863e9570
bubanorexa [TOK
3 Mukpossomoms ! https://m.edsoo.ru/863e9cle
[Momymsanus kak 3eMeHTapHas eIHALA
Buja ¥ Bommonmn. JlaboparopHas pabora Ne Bubmmorexa [IOK
4 1 0.5
1 «CpaBHEeHIE BUAOB 110 MOP(OIOTHICCKOMY https://m.eds00.ru/863e99c6
KPUTEPHIO»
5 JBmkyiue cuitbl (3JIeMeHTapHbIE (haKTOPBI) 1 bubamnoreka [[OK
3BOJIFOIAU https://m.edsoo.ru/863e9da4
. Bubmorexa [IOK
6 EctectBennsIit 0TOOp 1 ero popmal 1 https://m.eds0o.ru/863e9ed0
Pe3ynbTaThl 3BOJIONNHN: TIPUCTIOCOOICHHOCTD
OpPTraHU3MOB U BUI000pa30BaHHE.
Bbubnnorexa [IOK
7 JlabopatopHras pabota Ne 2 «Ormcaf.l.ne 1 0.5 https://m.edsoo.ru/863e9fde
MIPHUCIIOCOOJICHHOCTH OpraHu3Ma 1 e€
OTHOCHTEIIFHOTO XapaKTepar»
8 Hanpasnenuns u myTH MaKpo3BOITIOIHAN 1 bubmmorexa [IOK

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863e9214
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HeoOpaTtumocTh 3BOITIOIIH

HWcropus xu3HE Ha 3emiie © METOAHI €€

10
U3yUYCHHS
11 I'urmoTessl MPONCXOXKICHUS KU3HH Ha 3emIie bubmmorexa [IOK
P A https://m.edsoo.ru/863ea5a6
12 Pa3zBuTHe x13HM Ha 3eMJIe 1O paM U Bubmmorexa IIOK
nepuoam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbl 3BONIONHAN PACTHTEIEHOTO
M KMBOTHOTO Mupa. [IpakTudeckas paboTa bubnunorexa [JOK
13 0.5
No 1 «M3yueHue UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHH 1 )KHBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHasl cucTeMa OPraHUuYecKOro Mupa bubimorexa HOK
p p P https://m.edsoo.ru/863ea48e
15 DBOJIOIKS YeT0BeKa (aHTPOIIOTEHE3) bubmorexa LHOK
H ™ https://m.edsoo.ru/863eac2c
bubanorexka [JOK
16 JBmwxymue cuibl ((hakTOpsl) aHTPOTIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUW IBOJIOIUHU YeTIOBEKa
UenoBeueckue pachl U IPUPOHBIE Bubmmorexa [IOK
18
ajanTanuy 4eJIOBEKa https://m.edsoo.ru/863eaea?2
PesepHblii ypok. O600IIeHHE 110 TEME
19 «BO3HUKHOBCHHUE U Pa3BUTHE )KU3HU HA
3emuie»
20 DKOJIOTHA KaK HaykKa
Bbubaunorexa [JOK
21
Cpenbl 00UTaHUS U SKOJIOTHYECKUE (PaKTOPEI https://m.edsoo.ru/863eafec
Abuotnueckue paktopsl. JlaboparopHas
pabota Ne 3. «Mopdonoruaeckre
29 0COOCHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 bubamnoreka [JOK
oburanusy. JlaboparopHas padora Ne 4. ' https://m.eds00.ru/863eb10e
«BrnustHEE cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIeyCay
Bbubnnorexa [IOK
23 b
MOTHHECKHE (aKTOpbI https://m.edso0.ru/863eb348
€]
o KOJIOTUYECKHC XaPAKTCPUCTUKU 05

nomynsun. [Ipaktiugeckas padorta Ne 2
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«[Toacuér MIOTHOCTH MOMYJIALUNA Pa3HBIX
BUJIOB PACTCHHII»

bubaunorexa [JOK
25 Coo0mecTBa OpraHu3MOB — OHOIICHO3 1 https://m.edsoo.ru/863ehA6a
Bbubnnorexa [JOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edsoo.ru/863ebA6a
OCHOBHbIE TT0KA3aTeNN YKOCUCTEMBI.
27 Dkonorndyeckue nmupamuasl. CBoicTBa 1 Bubmorexa IOK
P ’ https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [Ipupoanbie SKOCUCTEMBI
29 AHTPOIIOTEHHBIE SKOCUCTEMBI
bubanorexka [JOK
30 Bruocdepa — rmobansHast SkocucTeMa 3eMITH 1 https://m.edsoo.ru/863ebb5e
bubanorexka [JOK
31 3aKOHOMEPHOCTH CYIIECTBOBaHUs OHOChepbI 1 https://m.edsoo.ru/863ebd 16
32 YenoBeyecTBO B OMochepe 3emin 1
33 Cocy1ecTBOBaHHE MTPUPO/IBI M YSTIOBEUCCTBA 1 bubmorexa LOK
yu PHPOA https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O6001IeHIE TEMBI 1
«Coo0b1IecTBa U 9KOJIOTHIECKUE CHCTEMBIY
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'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-METOJINYECKOE OBECIHIEYEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIAA YYHEHUKA

METOANYECKUE MATEPHUAJIbI U1l YYUTEJISA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



