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MNOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmbl MO0 OMOJIOTHU TEOPETUUYECKYIO OCHOBY JIJIsl ONIPEICIICHUS
MOAX0J0B K (OpMHUpPOBaHMIO coOJiepkKaHUsS ydeOHOro mpeamera «buosiorus» cocTaBWIIM:
koHuentyainbHble nojioxkeHus ®I'OC COO o B3auMo0OyCIOBISHHOCTH HIEJIeH, CoJIepKaHuUs,
pe3ynbTaToB 0O0YYCHHS U TPEOOBAHUHN K YPOBHIO MOATOTOBKU BBITYCKHUKOB, ITOJIOKEHUS 00
Oo0IMX MeNsSIX M NPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI
cpeaHero oOmero oOpa3oBanusi B Poccuiickoit denepanuu, a TakkKe TOJOXKECHHUS O
crienuduke Ouoioruu, e€ 3HAUYCHUM B II03HAHWUW >KUBOM TPHUPOJLI U OOECreYeHUU
CYIIECTBOBaHMUS  yejoBeueckoro ooOmiecTBa. CoOrliacHO Ha3BaHHBIM  TMOJOXXCHUSIM,
oTmpeeneHbl OCHOBHBIC (DYHKITMH MPOTPAMMBI TIO OMOJIOTHH B €€ CTPYKTYpa.

[Iporpamma 1o Owosiormu 1MaéT TpPENCTaBICHHWE O TMeNsIX, 00 OOIeH CTpaTeruu
o0y4yeHUs, BOCIHMTAaHUA W Pa3BUTUSA OOYYaIOIIMXCS CpeICTBaMU Yy4eOHOro mpeaMeTa
«buonorus», omnpegenser o0sg3aTENbHOEC NPEIMETHOE COJIEp)KAaHUE, €ro CTPYKTYpY,
pacrpeniesieHde Mo paszjeiaM M TeMaM, PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh HU3YUYCHUS
y4eOHOTO Marepuana ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€U, JIOTUKHU
00pa3oBaTeNbLHOTO MPOIIecca, BO3PACTHBIX OCOOEHHOCTEH 00yUYaroImmXCs.

B mnporpamMe 1o OHOJIOrMH Tak)Xe YUYWUTBIBAIOTCS TpeOOBaHMS K IIAHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM pe3yJibTaTaM 0O0y4eHUs B pOpMHUPOBaAHUU
OCHOBHEIX BHUIOB y4eOHO-TI03HaBATEILHOMN NEeATEeIbHOCTH/y4eOHbBIX IENCTBUN
00y4aroImuXcsi M0 OCBOCHUIO COAEPKAHUSI OMOJIOTHYECKOT0 00Opa30BaHusI.

B nporpamme no 6uosnoruun (10—11 kmaccel, 0a30BbI YPOBEHb) peaM30BaH MPUHIIMIT
MIPEEeMCTBEHHOCTH B HW3yYCHHMHM OHOJIOTHMH, Ojarojaps 4YeMy B HEW IIpocMaTpUBaETCs
HaMpaBJICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHUpPOBAHMEM ECTECTBEHHO-
HAy4yHOTO MHPOBO33PEHMs, IIEHHOCTHBIX OpPHUEHTAIMA JIMYHOCTHU, DKOJOTHYECKOTO
MBIIUICHUS, TPEACTABICHUA O 3M0pOBOM 00pa3ze XKU3HH U OEpeKHBIM OTHOIIEHUEM K
OKpyXaromiel npupoaHo cpene. [loaroMy Hapsay ¢ u3ydeHHEM OOIIEOHOIOTHYSCKUX
TEOpHUM, a TAaK)KE 3HAHUN O CTPOEHUM KUBBIX CUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX
MPOTEKAOIIUX B HHUX TMPOIECCOB B MporpaMMe IO OHOJIOTUU YJEJIEHO BHUMAHUE
WCIIOJb30BAHUIO MOJTYUYECHHBIX 3HAHUN B MOBCEAHEBHOM >KU3HU ISl PEUICHUS MPUKIIAIHBIX
3a/1a4, B TOM 4YHCJE: MPOPUIAKTUKA HACJIECJACTBEHHBIX 3a00JCBaHUI YEIOBEKa, MEIUKO-
TeHETUYECKOTO  KOHCYJIBTUPOBAHMUS, OOOCHOBAaHMSI  DKOJOTHYECKH  I€JIECO00Pa3HOTO
MOBEACHUS B OKPYXAIOLIEW MNPUPOJHOW CpeAe, aHaiu3a BIUSHUS XO39MCTBEHHOU
NEATEIbHOCTH YeJIOBeKa Ha COCTOSIHUE MPUPOIHBIX U UICKYCCTBEHHBIX 9KOCUCTEM. Y CHIICHUE
BHUMAaHUSI K TIPUKJIATHON HAMPaBICHHOCTH y4eOHOTO npeaMera «bruoiaorus npoIuKTOBAHO
HEOOXOJAMMOCTBIO OOCECIECYCHHST YCJIOBHM [JIi pEIICHUsT OJHOM W3 aKTyalbHBIX 3a/1a4
IIIKOJIBHOTO  OMOJIOTHYECKOTO 00pa3oBaHus, KOTopas Tmpenanosiaraet (HOpMHUPOBAHUE Y
00yyJaromuxcsi CHOCOOHOCTU aIaTUPOBATHCS K U3MEHEHUSM JUHAMUYHO Pa3BUBAIOIICTOCS
COBPEMEHHOT'0 MUpa.

buonorus Ha ypoBHE cpemHero obmiero obpa3oBaHus 3aHUMaeT BaxxHoe Mecto. OHa
obecrieunBaeT GopMUpOBaHUE y OOYYAIOIINXCS MPEICTABICHUN O HAyYHOU KapTHHE MHUPA,
pacmupsier U 0000IaeT 3HAHUS O JKMUBOM IIpUpoje, €€ OTIMYHMTEIBHBIX IPU3HAKAX —



YPOBHEBOW OpraHM3alvy W HBOJIOLMM, CO3MAET YCIOBHS JUIS: MO3HAHUS 3aKOHOB JKMBOM
npuponbl, (GopmMupoBaHUS (PYHKIIHMOHATHHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO H
0e3zonacHoro oOpa3a >KW3HHM, KOJIOIMYECKOTO MBIIIJIEHUS, [EHHOCTHOTO OTHOUIEHUS K
KUBOU MPUPOJE U YETIOBEKY.

Bonbmioe 3HaueHue OMONOTUS HMMEET TaKKe I PEUICHHs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeaHEro oOmero oOpa3oBaHUs, COIHAIM3AINUUA OO0YUYaIOIIHXCS.
N3yuyenue Ouonornu oOecneynBaeT ycJIOBUA s (HOPMHUPOBAHUS HMHTEIUIEKTYalIbHBIX,
KOMMYHUKAIIMOHHBIX W MHGOPMAIIMOHHBIX  HABBIKOB,  JICTETHYECKOM  KYJIBTYpHI,
CIIOCOOCTBYET MHTETpAllMi OMOJIOTUYECKUX 3HAHUM C MPEACTABICHUSIMU U3 JIPYTUX Y4eOHbIX
NpeIMeTOB, B YaCTHOCTH, (U3MKH, XUMUU U Teorpaduu. Ha3zBaHHble MOJOXKEHUS O
npelHa3HayYeHUH ydeOHOoro mpeamera «buoorus» COCTaBWIM OCHOBY Ui ONpEACSICHUS
MOJIX0JIOB K OTOOPY M CTPYKTYPUPOBAHMIO €TI0 COACPKAHUs, MTPEACTABICHHOIO B IPOrpaMMe
10 OMOJIOTHH.

Ot6op conepxanus ydyeOHoro mipeamera «buosorus» Ha 0a30BOM  YpOBHE
OCYUIECTBJIEH C MO3ULHNA KyJIbTypOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C KOTOPBIM
oOy4Jaroniiecs: JOJKHbI OCBOUTH 3HAHUSA M YMEHHMsI, 3HaUUMble 11 (POPMHUPOBAHUS OOIIEH
KYJBTYDPBI, OIPEAEIAIOINE AJCKBATHOE IOBEACHUE YEIOBEKA B OKPYXKAIOLIEW NPUPOIHON
cpene, BocTpeOOBaHHbIE B MOBCEAHEBHOW KM3HU U MPAKTHUECKOH nesrenbHocTH. Ocoboe
MECTO B 3TOW CHCTEME 3HAHUM 3aHUMAIOT DJIIEMEHTHI COAECP/KAHMS, KOTOPBIE CIIy>KaT OCHOBOMN
1t GOPMHUPOBAHUSA MPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHE MUpa U
LEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHM3alMH OMOJOTHYECKOTO
o0Opa3oBaHUs.

CtpyKTypupoBaHHE COAEpXaHUs Y4eOHOro Marepuaia B IporpaMme Mo OuOJIOTUU
OCYILIECTBIICHO ¢ YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUM 00 OTIUYUTEIBHBIX
OCOOEHHOCTSIX JKMBOM TPHUPOAbI, O €€ YpPOBHEBOM OpraHu3aluud ¢ 3BoJoluH. B
COOTBETCTBHUH C 3TUM B CTPYKType yueOHOro npeamera «bronorus» BbIEIEHbI CleAyONne
coaepxkareisibHble JIMHUU: «buonorus kak Hayka. Meroasl HaydyHOro noszHanus», «Kierka
Kak Ouosiornyeckasi cucrema», «OpraHu3m Kak Ouonorumdeckas cucrema», «Cucrema u
MHOT000pa3re OpraHu4ecKoro MHUpa», «IBOJIOLMS KUBOH MPUPOIBL, «IKOCUCTEMBI U
MIPUCYIIUE UM 3aKOHOMEPHOCTI.

enbp uzyuenus: yuebHoro npeamera «buosiorus» Ha 06a30BOM ypOBHE — OBIIAJCHHE
0Oy4arolMMUCS 3HAHUSMU O CTPYKTYPHO-()YHKIMOHAJILHOW OpraHuU3alliu >KMBBIX CHCTEM
pa3HOr0 paHra M MNpUOOPETEHHWE YMEHHM HCMOJIb30BaTh ATH 3HAHUS MJI1 TPaMOTHBIX
JNEUCTBUN B OTHOILIEHUU OOBEKTOB >KMBOW TMPHUPOJBI U PEHICHUS PA3TUYHBIX KU3HEHHBIX
mpo0em.

JlocTmkenue 1enu u3ydeHust yuyeOHoro mpeamera «buosorus» Ha 6a30BOM ypOBHE
o0ecrnieunBaeTcs peleHrueM CIEeIyIOIMUX 3a1au:

OCBOCHHME OOYYAIOUIMMHUCS CHCTEMbl 3HAHUW O OHUOJOTHYECKUX TEOpUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUINOTE3aX, MPAaBUIIAX, CIYX aIIMX OCHOBOM JUIsl (HOPMUPOBAHUS
IIPEACTABICHUM O €CTECTBEHHO-HAy4YHOM KApTHUHE MHpA, O METOAAX HAYYHOI'O IO3HAHMA,
CTPOEHHH, MHOIO0Opa3uu U OCOOEHHOCTSX KUBBIX CHCTEM Pa3HOTO YpOBHS OpraHU3allvu,
BBIJIAIOLIUXCS] OTKPBITUSIX U COBPEMEHHBIX UCCIEI0BaHUSAX B OUOIOTUY;



(dopMupoBaHre y 00y4yarouuxcs MO3HaBaTEIbHBIX, MHTEJUIEKTYAIbHBIX H TBOPUYECKHUX
CIOCOOHOCTEN B TMpollecce aHalIMW3a JAHHBIX O MYyTAX Pa3BUTHS B OHUOJOTHUM HAyYHBIX
B3IJISIZI0B, UJIEW Y TTOJIXO/I0B K M3YUEHHUIO KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AlINM;

CTaHOBJICHHE Yy OOydYaromMxcs OOIel KyJIbTypbl, (PYHKIIMOHAJIBHOM T'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIICHUBATDH SIBICHUS OKPYKAIOLIETO MUPA >KUBOM MPUPOIBI
Ha OCHOBAHWH 3HAHUI U OMbITA, OJYYECHHBIX PU NU3YyYEHUN OMOJIOTUH;

dbopmupoBaHre y 00ydaronIMXcsi YMEHUN WILTIOCTPUPOBATh 3HaUYE€HHUE OMOJIOTMYECKUX
3HAHUI B MPaKTUYECKON JEATEIBHOCTU YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCIIUTaHHE YOEXAEHHOCTH B BO3MOXKHOCTH TMO3HAHHS UYEJIOBEKOM XKHUBOW MPHUPOJIBI,
HEOOXOIUMOCTH OEpeKHOTO OTHOUICHHsS] K Hel, COOMIOACHMS ATHUYECKUX HOPM TpHU
IIPOBEICHUH OMOJIOTMYECKUX UCCIEI0BaHM;

OCO3HaHMUE IIEHHOCTH OMOJOTUYECKUX 3HAHUM J1JIs MOBBIIIICHUS YPOBHS 3KOJIOTHUYECKOU
KYJbTYpPBI, 1151 POPMHUPOBAHUS HAYYHOTO MHUPOBO33PEHHS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUI M YMEHHI B TIOBCEAHEBHOM JKU3HU JJISI OLEHKH
MOCJIE/ICTBUI CBOEH NIESATEIbHOCTU MO OTHOUIEHUIO K OKpPYXAalollel cpelie, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAaHUE U COOJIIO/IEHNE Mep PODUIAKTUKN 3a00JI€BaHUM.

B cucreme cpennero obmero obOpa3zoBaHusi «buonorus», uzydaemass Ha 06a30BOM
YPOBHE, SIBISIETCA OOSA3aTENbHBIM YYEOHBIM MPEAMETOM, BXOISALIUM B COCTaB MPEIMETHON
oOnactu «EcTecTBEHHO-HAy4YHbIE TIPEIMETHI.

Jnisg u3ydeHuss Ouosiorud Ha 0a30BOM YPOBHE CpeaHEro ooOuero oOpa3oBaHUs
orBonutcsa 68 yacos: B 10 knacce — 34 gaca (1 yac B Heneno), B 11 kiacce — 34 gaca (1 gac
B HEJIEIIIO).



COJEP XAHME OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBA3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBEHHBIMU HayKaMu, puiiocoduei, STUKON, SCTETUKON U mpaBoM. Ponb Ouonoruu B
dbopMHpOBaHUN COBPEMEHHON HAYIHOUW KapTHHBI Mupa. CrucTteMa OMOJOTUYECKHUX HaYK.

Metonpl TO3HAHUS KUBOM TpUpoAbl (HAONIONCHHWE, SKCICPUMEHT, OIHMCAHUE,
U3MepeHue, Kiaccuukaius, MoieIMpoBaHuE, CTaTUCTUYECKasi 00paboTKa TAHHBIX).

JdeMoHCTpanuu:

[Toptpetst: Y. {apBun, I'. Mennens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabmus! 1 cxeMbl: « MeToIbI TO3HAHUS )KUBOW TPUPOIBD).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckass pabora Ne 1. «Mcrmonb3oBaHuEe pa3IWYHBIX METOJOB MPHU W3YYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

KuBble cucteMbl (OMOCUCTEMBI) KaK IpeaAMeT u3ydeHus Ouosiornu. OTIn4ue KUBBIX
CHUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OuocucTeM W HX paszHooOpaszue. YPOBHM OpraHu3alud OHOCHUCTEM:
MOJICKYJISIDHBIM, KIIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOMYISLIHUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTre0EeHOTUYECKU ), OMOCHEPHBIN.

JlemoHcTpanum:

Tabmuibt 1 cxembl: «OCHOBHBIC MPU3HAKU KU3HW», «YPOBHU OpPraHU3allUU KUBOU
PUPOJIBDY.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM  COCTaB  KIETKM. XUMHYECKME  JJIEMEHTBI:  MaKpPOXJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEepaibHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEpAJbHBIX BEHIECTB B KieTKke. [loanep:kaHue oCMOTHUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMHHOKHUCIOTHI — MOHOMEPBI OCIIKOB.
He3aMeHrMblE U 3aMEHUMbIE AMUHOKHUCIOTBHL. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl OCIKOBOM MOJEKY/bl (MEpBUYHAS, BTOpUYHAsl, TPETUYHAS U YETBEPTHUUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OeskoB. buonornueckue PyHKIUU OEIKOB.

depmeHThl — OnoJoThYecKre Katanu3aTopel. CTpoeHne GpepMeHTa: aKTUBHBIN HIEHTD,
cyoctpatnas cnenuduanocts. Kodepmentsl. Burtamunbl. OTinuus (QepMEeHTOB OT
HEOPraHUYECKUX KaTaIN3aTOPOB.

VYraeBoasl: MoHOcaxapuibl (TJIFOKO3a, pubO3a W Je30KCHpu003a), Jaucaxapujbl
(caxapo3a, JaKkTo3a) U MoaMcaxapubl (Kpaxmas, IIMKOTeH, 1eJITi0Ii03a). buonornyeckue
(GYHKIIUH yTIIEBOIOB.



Jlununer: Tpurnuuepuasl, docomunuapl, crepounsl. I'mapopunbHO-THIPOYOOHBIE
cBoricTBa. bronornueckne Ppynkiuu mununoB. CpaBHEHUE YTIIEBOIOB, OCIKOB ¥ JIUIIHIOB
KAaK UCTOYHUKOB YHEPTUH.

Hykneunossie kucnotel: JIHK u PHK. HykneoTuabl — MOHOMEpPBI HYKJIEHMHOBBIX
kucnoT. Ctpoenue u Qynkiuu JHK. Crpoenne u ¢ynkuuu PHK. Bugst PHK. AT®:
CTpoeHHe U QYHKIUU.

[{utonorus — Hayka o KieTtke. Knerounas teopus — npuMep B3aUMOAECHCTBUS UIEU U
(GhakTOB B HAYYHOM MO3HAHUHU. METOIbl U3yUYEHUs KIETKH.

Knerka kak uenoctHas »kuBas cucrema. OOnIMe NpU3HAKKA KIETOK: 3aMKHYyTas
HapykHas MeMOpana, Mozekynbl JIHK kak reHernueckwii ammapar, cHUCTEMa CHHTE3a
OeJika.

Tunel KJIETOK: 3yKapuOTHYECKas W TpokapuoTudeckas. OCOOCHHOCTH CTPOCHHSI
npokapuotuyeckoi kietku. Kierounas crenka Oaktepuil. CTpoeHUE SyKapHOTHYECKON
kJeTki. OCHOBHBIE OTIIMYUS PACTUTEIILHOM, )KUBOTHON U TPUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAJIMKC, UX (PYHKIIUH.
[Inazmatuueckass mMemOpaHa, €€ cBoWcTBa M (pyHkHuu. L{uToruiasma U €€ opraHOMBI.
OpnomemOpannbie  opradHounsl  kjetku: OIIC, ammapar [onpmku, JIHU30COMBI.
[lonyaBTOHOMHBIE OpraHOWABI KIETKU: MUTOXOHIpUHU, IuiacTuabl. IIpoucxoxieHue
MUTOXOHJpUM U Tutactul. Bunbl mnactua. HememOpaHnHbie opraHOU bl KJIETKU: pUOOCOMBI,
KJICTOYHBIA IIEHTP, [EHTPUOJIU, PECHUYKH, >KTYTUKU. DYHKIUH OPraHOMJOB KIIETKH.
Bxirouenust.

Anpo — perynaropHsiii 1ieHTp KieTku. CrTpoeHue snpa: sjaepHas 00050YKa,
KapuoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JlemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lInelinen, P. Bupxos, [x. YoTcos,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Junarpammel:  «PacrpenesieHue XHUMUYECKHMX DJIEMEHTOB B HEXHUBOM MPUPOIELY,
«Pacnpenenenrne XUMUUYECKUX 3JIEMEHTOB B )KMBOW MPUPOJIEN.

Tabnuiel u cxeMmbl: «lleproauueckas TabNIUIa XUMUYECKUX AJIEMEHTOBY», « CTpOoeHHUE
MOJIEKYJIbI BOJbI», «buocunres Oenka», «CtpoeHue MOIEKylbl Oenka», «CTtpoeHue
dbepmenTay, «Hyknennossie kuciaotel. JJHK», «Ctpoenne monekynsl ATD», «CtpoeHue
DYKAPUOTUYECKOU KIETKN», «CTpOoeHUEe >KUBOTHOM KIIETKM», «CTpOEHUE PpaCTUTEIIbHOU
KIETKM», «CTpOeHHE MPOKAPUOTHYECKON  KIEeTKW», «CTpoeHHe sapa  KIETKW»,
«YTaeBoabl», «JIunuabn.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pPYIOBaHKE JJI TIPOBEICHUS HAOIIIOICHHUIA,
U3MEPEHUN,  HKCHEPUMEHTOB,  MUKpOIPENApaThl  PACTUTEIbHBIX,  KUBOTHBIX U
OaKkTepUaIbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadoThI:
JlabopaTtopHnas padota Ne 1. «M3ydeHue KaTtaIuTUYECKONH aKTUBHOCTH (hepMeHTOB (Ha
IpUMEPE aMHUJIa3bl UM KaTadasbl)y.



Jlabopatopuas pabota No 2. «/3yueHue CTpOEHUS KIETOK PACTEHUMU, KUBOTHBIX U
OaKkTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEIapaTax U UX OIMCAHUCH.

Tema 4. ’KuzneneTeJJbHOCTL KJIETKH.

OOMeH BemiecTB, WIM MeTaboau3M. AcCUMIIAIUSA (TIaCTUYECKHM OOMEH) U
JTUCCUMUJTISTINS (SHEPTETHUECKUT 0OMEH) — ABE CTOPOHBI €MHOTO TpoIlecca METaboau3Ma.
Posb 3aKk0HOB coXpaHEHUs BEIIECTB U SHEPTUH B IOHUMAaHUH METa00JIM3Ma.

Turbl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Posib hepMeHTOB B 0OMeHe
BEIIECTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

dotocunTe3. CeroBas W TeMHOBas (a3bl ¢GoTocuHTe3a. Peakmum QoTtocuHTe3a.
DddexktuBHOCTh (DoTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3a IS KM3HU Ha 3emuie. BiumsHue
YCIIOBHMA cpeabl Ha (POTOCHHTE3 W CIOCOOBI TOBBIIMIEHUS €ro MPOAYKTHBHOCTH Y
KyJIbTYPHBIX PACTECHUM.

XemocuHTe3. XeMOCUHTE3UpYIolie OakTepuu. 3HaUeHUe XEMOCUHTE3a /ISl )KU3HU Ha
3emie.

DHepreTuueckuii oOMeH B KieTke. PacuierieHue BeIECTB, BBIJACICHUE U
AKKyMYJIMpPOBAaHHE OHHEPrud B KIETKE. OTallbl JHEpPreThudeckoro obOmeHa. [mukomms.
bpoxenne u ero Bumel. KuciopomHoe okwuclieHHe, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunpoBanue. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peaknuun marpuyHoro cunres3a. ['enernueckas uHpopmauusa u JHK. Peanuzanms
reHeTruueckol nudopmaluu B KieTke. ['eHeTnyeckuii Koa U ero cBoiicTBa. TpaHCKpUIIIUS

— wmarpuusblii cunte3 PHK. Tpancmsauus — OuocuHTe3 Oenka. OTarbl TpaHCISALUU.
Koaunposanue amuHokuciaot. Poiabs pubocom B OnocunTtese Oenka.
Heknerounsie (opmbl ku3Hu — BHUpychl. Mctopus otkpbiTusi BHpycoB (. .

NBanoBckuit). OCOOEHHOCTH CTPOEHHUSI M KU3HEHHOTO IMKJa BUPYCOB. baktepuodaru.
bonie3nn pacteHuid, JKUBOTHBIX W  YEJOBEKAa, BBI3BIBAEMbIE BHUpycaMu. Bupyc
ummyHoneduiuta yenoeka (BUY) — Bo3Oynutens CIIMJla. OOpatHast TpaHCKPHUIIIUA,
peBepTasa u unterpasa. [IpodunakTrka pacpocTpaHeHUsS BUPYCHBIX 3a00JI€BaHUN.

JlemoncTpanum:

[Toptpetsr: H. K. Konpuos, /1. 1. iBanosckuii, K. A. Tumnpsses.

Tabmuiet w  cxembl: «Tumel nuTaHus», «Mertabomusm», «MUTOXOHIPHUSY,
«QHepreTuueckuii ooMeny, «Ximoporacty, «@orocunres», «Ctpoenne JJHK», «Ctpoenue
u (QyukumonupoBanue reHa», «CuHre3 Oenkay, «['eHeTnueckuii komy», «Bupycem,
«baktepuodarny, «Ctpoenne u >xku3HeHHbIM LMK Bupyca CIIM]la, OGaxtepuodaray,
«Pemmukanms JIHK.

O6opynoBanue: wmonenu-amunkanuu — «Yasoenne JIHK w  Tpanckpumniusy,
«buocuntes 6enkay, «CTpoeHHe KIETKU», MOJeib cTpyKTypbl JTHK.

Tema S. PasMHOKeHMe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KrnerouHbli 1IUKI, WK >KU3HEHHBIN nukin kietku. MHtepdasza u murtos. Ilpoueccsl,
npoTtekatonue B unrepdaze. Permkanus — peaknus matpuanoro cunre3a JIHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBI HA0Op — KapWoTWIl. JIMIUTOMAHBI W TaIuIOMIHBIN



XpPOMOCOMHBIC HAOOphL. Xpomatunbl. l[UTONOTMYECKHE OCHOBBHI PAa3MHOXKEHUS U
WHJIMBUAYAJILHOTO Pa3BUTHS OPTraHU3MOB.

Henenne xnetkn — muto3. Ctaguum muTo3a. [Iponecchl, TpOUCXOISAIIME HA PA3HBIX
CTausAX MUTO3a. bHOIOTrNYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KISTKU — aromnTo3.

®opmbl  pa3MHOXKEHHSI OpraHM3MOB: Oecrosioe W mojoBoe. Buuael Gecmosoro
pa3MHOXKEHUS:  JCJICHUE  HaJABOE, I[OYKOBAaHME  OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHKMe, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE  KJIOHHUPOBAaHUE
OpPraHu3MOB, €0 3HAYEHUE JJIS1 CEJICKIUU.

[TomoBoe pa3MHOKEHHUE, €TO OTINYHS OT OECIIONIOTO.

Meiios. Ctaguu meiiosa. [Ipoueccsl, mpoucxosiue Ha ctaausax Menosa. [loBenenue
XpoMmocoM B meno3e. Kpoccunrosep. bruosornueckuil CMbICHI ¥ 3HaY€HHE MEN03a.

["ameTorenes — mporecc 00pa30oBaHUSl TOJIOBBIX KIETOK Y >KMBOTHBIX. [lonoBbie
JKeJe3bl: CEMEHHUKM M siuyHukd. OOpa3oBaHHME U Pa3BUTUE TOJIOBBIX KJIETOK — TaMeT
(cmepmaTto3ouy, SHIEKIETKa) — crepMaroreHe3 U oBoreHe3. OCOOCHHOCTH CTPOCHUS
AMIEKIETOK U ciepMaro3ouaoB. Omnonorsopenue. [TapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOPHOHAIILHOE pa3BUTHE (IMOpPHUOTEHES).
Dtanbl YMOPUOHATBHOTO Pa3BUTHS Y TTO3BOHOYHBIX JKUBOTHBIX: JIpOOJIEHUE, TaCTPYJIAIIMS,
opranorenes. IloctamOpuoHanibHOE paszBuTHE. THUMBI MOCTAIMOPHOHAIBLHOTO PAa3BUTHS:
npsMoe, HenpsMoe (JIMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOr€HE3 IIBETKOBOIO PACTEHHUS: CTPOCHHE CEMEHHU,
CTaJuy Pa3BUTHSL.

JlemoncTpanum:

Tabmuubr u  cxembl: «®Dopmbl  pa3MHOXEHUST  OpraHuU3MOB»,  «/[BolHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil», «BeretraTuBHOEe pa3MHOXKEHUE pPACTCHUIY,
«Jlenenue knerku Oakrepuit», «CTpOEHHE TOJIOBBIX KJIETOK», «CTpOeHHE XPOMOCOMBDY,
«Knerounsii tukim», «Perumkanus JHK», «Mwurtos3», «Menosy, «llpsmoe u Hempsimoe
pazButue», «l'ameroreHes y MIJCKONMUTAIOMUX M 4YeJlOBeKa», «OCHOBHBIE CTaJUU
OHTOIEHE3a».

O6opynoBanue: MHUKPOCKOTI, MHUKpONpenapaTsbl «CrniepmMaTo30uabl
MJIEKOIIUTAIOLIETO», «SHleKneTka MiIeKkonuTaroumero», «Kapuoknaes B KiieTkax Kopemka
JyKa», MarHuTHasg MoJelb-amuinkanns «Jlenenue wietku», monens JIHK, mopens
MeTadazHON XPOMOCOMBI.

JlabopaTopHble U MpaKTUHYECKHE PadOThI:

JlabopaTtopnas pabota Ne 3. «HaOmronenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
Ha FOTOBBIX MUKPOIIpEnapaTaxy.

JlaGopatopuas pabora No 4. «M3ydeHue CTpOEHHUS TMOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOTIpernapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.
[Ipenmer u 3amaun reHetuku. Mcropusa pasButus reHetuku. Posb muronorun u
AMOpPUOJIOTUM B CTAaHOBJICHMM T'€HETUKHU. BKian poccHiickux U 3apyOeKHBIX YYEHBIX B



pa3BUTHE TEHETUKU. METOAbl TEHETUKH (TUOPHIONIOTHYECKUN, IUTOTCHETUYECKUM,
MOJEKYISIpHO-TeHeTUYEeCKUil). OCHOBHBIE T'€HETUYECKHE TMOHATHUS. | eHeTuyeckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMax CKpPEIIMBAHUMH.

3aKOHOMEpPHOCTH HACJIEJAOBAaHMS MPU3HAKOB, YCTaHOBJEHHBIE [. MeHuenem.
MonorubpuHoe CKpenMBaHue. 3aKOH €IMHO-00pa3us THOPUJIOB IEPBOTO IOKOJIEHUS.
[IpaBwiio JOMUHUPOBaHMS. 3aKOH PACIICTUICHUS MPU3HAKOB. ['MMOTE3a YMCTOTHI Tamer.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JurubpuaHoe CKpenMBaHue. 3aKOH HE3aBHCHUMOTO HAaCeIOBaHMUS IPU3HAKOB.
[{uTOoreHeTnueCcKue OCHOBBI  JUTHOPHUJIHOTO CKpEIIMBAHUA. AHanu3upymouiee
CKpenuBaHue. lCnonp30BaHME aHANW3UPYIOWIETO CKPCIIMBAHUSA UI  ONPEACICHHUS
TEHOTHUIAa OCOOH.

CuerieHHOe HacienoBaHue npu3HakoB. Pabora T. MopraHa no cuEIIEHHOMY
HacJIeIOBaHUIO TeHOB. HapyllieHre CluerieHusi FTEHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTU. [ eHeTHYeCKne KapThl.

['enetnka mnosa. XpOMOCOMHOE OINpPENEICHUE ToJa. AYTOCOMBI M  TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M reTeporaMeTHbie opraHu3Mbl. HacnemoBanue Npu3HAKOB,
CLEIUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbl M3MEHYMBOCTH: HEHACIIEACTBEHHAs M HacjeACTBeHHas. Poib
cpenbl B HEHACIEJCTBEHHONW WM3MEHYMBOCTH. XapaKTepUCTUKa MOAUGPUKAIIMOHHON
M3MEHUYMBOCTH. BapuanvoHHBIN psij M BapualroHHad KpuBasd. Hopma peakuun nmpusHaka.
KosnmyecTBEeHHBIE M KayeCTBEHHbIE TMPU3HAKM © HUX Hopma peakuuu. CBoilcTBa
MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnenactBeHnasi, WM  TEHOTHUIMYECKas, W3MEHYMBOCTh.  KomOuHaTuBHas
W3MEHYMBOCTh. Mel03 M MOJOBOM MpoLecc — OCHOBA KOMOMHATUBHON H3MEHUYHMBOCTH.
MytauronHass u3MeHuuBOCTh. Kiaccudukainuss MyTauui: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa ¥ mpuuuHbl MyTauuid. MyTtareHuble pakTopbl. 3aKOH TOMOJOTUYECKHUX
psiaoB B HacieacTBeHHOM n3meHnunBocty H. M. BaBumosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka yenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOJIbI T€HETHUKH YEJIOBEKA:
TEeHEAJIOTUYECKUN, OJU3HEIOBbIN, ITUTOICHETUYECKUM, OMOXMMHYECKUM, MOJICKYJISIPHO-
reHeTnueckuii. COBpeMEHHOE ONpEe/IeSICHHE T'eHOTUIA: TTOJITHOTEHOMHOE CEKBEHHPOBAHUE,
TCHOTUIIMPOBaHKE, B TOM urcie ¢ momoinbio [111P-ananmu3a. Hacnencreenubie 3a001eBaHms
YeJIOBEKa: TEHHble O00y€3HU, OO0JIE3HW C HACIEACTBEHHOM MPEeApacroiIoKEHHOCTHIO,
XpOMOCOMHBI€ OoJie3HU. ComaTHyecKue U TeHepaTuBHbIe MyTalluu. CTBOJIOBBIE KIIETKHU.
[IpuHUMOBI  370pOBOTO  O0Opa3a JKWU3HHU, AUATHOCTHKU, MPOPUIAKTUKH ¢ JICUEHUS
TEHETUYECKUX  OoJie3Her.  MeauKo-TeHeTUYeCKoe  KOHCYJIbTUPOBAHHE.  3HAUCHUE
MEJUIIMHCKOW TEHETHKH B TPEIOTBPAIICHUM W JICUEHWHW TEHETHUYECKUX 3a00JeBaHUN
YEJIOBEKA.

JdeMoHCTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YUerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuubr u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHME M €ro IUTOTCHETUYECKas
OCHOBa», «3aKOH paCLICIUICHUS W €ro IMTON€HETUYECKas OCHOBa», «3aKOH YUCTOTHI



ramet», «JlurnbpumHoe ckpemuBanue», «lluToNOrMYECKHEe OCHOBBI JUTHOPUIHOTO
CKpeuBanusay, «Meno3», «B3anmoaencTBue ajuielIbHBIX T'€HOBY», «[ eHeTnueckue KapThl
pacTeHMil, KUBOTHBIX U YeJNOBEKa», «['eHeTnka mona», «3aKOHOMEPHOCTU HAcJelIOBaHUs,
CUEIUICHHOTO C MOJIoM», «KapuoTumnel yenoBeka W KMBOTHBIX», «BUIBI N3MEHYMBOCTIY,
«MomudukamonHas U3MeHUMBOCTh», «HacnegoBanue pesyc-hakropay, «l'eHeTuka rpynmn
KpoBW», «MyTalmoHHass ©'3MEHUUBOCThHY.

ObopynoBanue: MoeTu-anIuInKanun «MoHoruOpuaHOE CKpemuBanuey», «Hemomnnoe
JTOMUHUpOBaHUE», «lurudpuaHoe ckpeumBanuey, «llepekpéct XxpoMocom», MUKPOCKOI U
Mukponpenapar «J/lpozoduna» (Hopma, MyTtanuu (QOpMbI KPBUIEB U OKpPACKH Telia),
repoapuii «I'opox moceBHOW».

JlaGopaTopHblie 1 NIpaKkTHYeCKUE PadOThI:

Jlabopatopnas pab6ora Ne 5. «M3ydeHme pe3ylbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlaGoparopnas pabora Ne 6. «3ydyenue MoauHUKAIIMOHHOW HW3MEHYUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOIO PAJIa U BAPUALMOHHON KPUBOW.

JlabopaTopHas pabora Ne 7. «AHamu3 Myrauuid y Jpo30Quiabl Ha TOTOBBIX
MUKPOIIPETapaTaxy.

[Ipaktuueckas pabota Ne 2. «CocTaBieHue U aHAJIU3 POJAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus KaKk HayKa M MPOLECcC. 3apOKIACHUE CEICKINH U TOMeCTUKanus. Yuenue H.
WM. BaBuiioBa o 1ieHTpax MPOUCXOKACHUS U MHOTO00pa3us KyJIbTYpPHBIX pacTeHui. LIeHTpbI
MPOUCXOKJICHHUS TOMAIIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METO/ABl CeJIeKIMU. MaccoBblii W HWHIUWBHUIyaJIbHBIH OTOOpPHI B
CEJIEKIIMM PACTEHMH U KUBOTHBIX. OLIEHKa 3KCTepbepa. bIn3KOpOACTBEHHOE CKPEIMBAHNE
— uHOpuauHr. Yucras nunusg. CkpemuBaHue YUCThIX JUHUM. ['eTepo3uc, win rudbpuaHas
cuna. HeponcrtBenHoe ckpenuBanue — aytOpuauHr. OTnanéHHas rudpugusanus u eé
ycrexu. VICKyCCTBEHHBIM MyTareHe3 W IOJyYEHHE IMOJUILUIOUAOB. JJOCTHKEHUS CENEKLINU
pACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus Kak OoTpacib MPOU3BOACTBA. | €HHAss WHXKEHEpHUs. DTallbl CO3JaHUS
pekomOunanTHoi JIHK u Tpancrennsix opranu3moB. Knerounas naxxenepus. Kierounsie
KYJIbTYPBI. MukpoKioHanbHOE pa3sMHOXKEHUE pacTeHUN. Knonuposanue
BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DKOJIOTUYECKHE U ITUYECKUE
npobsiembl. MO — reneTrdecku MOIU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpauumu:

[Toptpetsr: H. 1. Basuiios, 1. B. Muuypun, I'. /{. Kapneuenko, M. ®@. BaHOB.

Tabmuibl u cxembl: KapTa «L[eHTpBhl TPOUCXOXKIEHUS U MHOTOOOpa3usi KyJbTYPHBIX
pactenuit», «llopoapl AoOMamIHUX JKUBOTHBIX», «CopTa KyJbTYpHBIX PpPAaCTCHUI,
«Otnanénnas rubpuauzanus», «Padbotsl akagemuka M. ®@. MBanoBay, «Ilomummonausy»,
«OOBEKTHI OMOTEXHOJOTUI, «Kierounsie KYJbTYpPbI u KJIOHUPOBAHHUEY,
«KoHCTpyHpoBaHHe U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJISDKU TUIOJIOB M KOPHETIIONOB AUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKoX035UCTBEHHBIE PACTCHUS Y.



JlabopaTtopHble M NpaKkTHYecKHe padoThI:

Okckypeusi « OCHOBHBIE METOABI M JOCTHKEHUS CEJIEKIIMU PACTEHUM U )KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHLIMIO, IIJIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIM Y4acTOK, B
TEIUIMYHOE XO35ICTBO, J1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsE OHOJIOTHA.

[Ipennochuiku BOBHUKHOBEHUSI SBOJTIOIIMOHHON TEOPUU. DBOJIIOIMOHHAS TEOPUS U €&
MeCTO B OmosIorvu. BriusHue 3BOMIONMOHHON TEOPUU HA Pa3BUTHE OHOJOTUU U JIPYTUX
HayK.

CBunerenbcTBa 3BOMONMH. [lameoHTONOrMYECKHE: MOCIEI0BATENIBHOCTD MOSBICHUS
BUJIOB B TAJCOHTOJIOTMYECKON JIETOMUCH, Mepexo/Hbie (opMbl. buoreorpaduueckue:
CXOJICTBO U paznuuue (hayH u (piaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXO/ICTBA U PA3IMUUs SMOPUOHOB Pa3HBIX BUJIOB MTO3BOHOYHBIX.
CpaBHUTEIBHO-AaHATOMHUYECKHE: TOMOJIOTUYHBIE, aHAJIOTMYHbBIE, PYAUMEHTApPHBIE OPraHbI,
aTaBU3Mbl. MoOJEKyJISIpHO-OMOXUMUYECKUE: CXOJICTBO MEXAaHM3MOB HACIEACTBEHHOCTH U
OCHOBHBIX META00JINYECKUX MyTEN y BCEX OPTaHU3MOB.

OpommonmonHas teopust Y. Jlapuna. IIpeanocpulku BO3HUKHOBEHHS JapBUHHA3MA.
JIBroKylMe Cuibl 3BOJIONUU BUAOB MO JlapBUHY (M30BITOYHOE PA3MHOXKEHHE IIPU
OTPaHMYEHHOCTU PECYPCOB, HEOIpeneaEHHass U3MEHUYUBOCTh, 0Opb0a 3a CyLIECTBOBAHME,
€CTeCTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosouu (CTID) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosmornus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JIBrokymue cuibl ((hakTophl) IBOJIIOIMU BUJIOB B TIPUpOie. MyTallMOHHBIN MPOIIecC U
KOMOMHATHBHAs W3MEHUYMBOCTh. [lomymnsinuoHHble BOJHBI W aApei¢ reHoB. M3omsamus u
MUTpaLus.

EcTtecTBeHHBIII 0TOOp — HampapisOMUA (akTop 3BOMOIUU. DOPMBI €CTECTBEHHOTO
oToOOpa.

[Tpucnoco0neHHOCT, ~ OpraHM3MOB  Kak  pe3yibTar  3Bodrouuu.  Ilpumepsl
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMopGh03bl U UIUO-a AN TAIHH.

Bun u BupooOpasoBanue. Kputepun Buga. OcHoBHbIE (OpMBI BUI000pPA30BAHMUS:
reorpauyeckoe, 3K0JIOTHYECKOE.

MakpoaBosttorusi. @opMbl IBOTIONUM: (pUiieTuYecKas, TMBepreHTHas, KOHBEpreHTHasl,
napasuienbHasi. HeobpaTumMocTh 3BOIIOLNY.

[IpoucxoxaeHne OT  HECNEeUHATM3UPOBAaHHBIX  MpelnkoB. IIporpeccupyromas
crienuann3anys. AJanTUBHAS pagualus.

JdeMoHCTpanuu:

[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, D.
['exkens, ®. Mromnep, A. H. CeBep1ios.

Tabmunpl u cxembl: «Pa3BuTme opranmdyeckoro mupa Ha 3emie», «3apOAbIlId
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl OOpbObI 3a CYHIECTBOBAHUEY,
«EctecTBeHHBIl 0TOOp», «MHOroo06pasue copToB pacTeHuit», «MHoroobpasue Mnopoa



KUBOTHBIX»,  «[lomymsamum», «MyTanuoHHAsE  W3MEHYUBOCTHY»,  «ApPOMOpGO3bI»,
«Mnnoananrarumny, «O01Ias nereHepamnus», «J{BrmKyime cuibl dBoTOIuny, «Kapra-cxema
mapmipyra  nyremectBus Y. Jlapuna», «boppba  3a  CyllecTBOBaHHEY,
«IIpucnocoOaeHHOCTD OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEy,
«IKOIOTHYECKOE BUA00Opa30BaHUEY.

O6opynoBaHue: KOJUIGKIIMS HACEKOMBIX C Pa3UYHBIMU THIIAMUA OKPacKu, Habop
IJIOJIOB M CeMsH, KoJuleKius «[Ipumepbl 3almuTHBIX TPHUCTOCOOJICHUNH y IKUBOTHBIXY,
Mozenb «OCHOBHBIE HAMPABIICHUS 3BOJIIOIUNY, 00BEMHAs MoJeiab «CTpoeHUE TOJIOBHOTO
MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas kapra mupa, Koyekius «DopMbl COXPaHHOCTH HCKOMAEMbIX
KUBOTHBIX M PpACTCHMIT», Mozenb ammummkanus «llepekpéct xpomocom», BIaKHBIC
npenapathl «Pa3Butre HaceKOMOTo», «Pa3BUTHE JISITYIIKWY», MUKpotpenapaT «/[po3odumar
(HOpMa, MyTanuu GOPMBI KPBLIILEB M OKPACKH TEJIA).

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

JlabopaTtopHas pabora Ne 1. «CpaBHeHrE BUJIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIO».

JlaGoparopuas pabora Ne 2. «OmnucaHue NPUCIOCOOJICHHOCTH OpraHu3Ma U €€
OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JlonayuHble NIpEACTaBICHUA O 3apOXKACHUM KU3HU. HayuHble rumoressl
BO3HUKHOBEHHUSl U3HU Ha 3emiie: a0MOreHe3 W MaHCHepMus. XUMUYECKas HBOJIOLHUAL.
AOHOTEHHBI CUHTE3 OPTaHMYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTATHLHOE
NOATBEPKIECHUE XMUMHUYECKOW 3BoonnK. HavanbHble 3Tanbl OMOJIOrMYECKOW 3BOJIOLHUU.
['unoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHUE
IpOTOKIETKU. [lepBbie KiIeTKM U uX 3BOMOLHS. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX
OpPraHU3MOB.

Pasgutne »xu3Hm Ha 3emse mno spamM M nepuonaMm. Karapxeil. ApxeHckas u
npoTepo3oiickas 3pbl. [laneo3olickas spa u e€ mepuoabl: KEeMOPUNUCKUHN, OpPJOBUKCKHIMA,
CUJIYPUUCKHM, TIEBOHCKNW, KAMEHHOYTOJIbHBIN, TTIEPMCKHM.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo301cKas 3pa 1 €€ nepruopl: NajleOreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIM.

XapakTepuCcTHKa KIMMaTa U T€OJOTUYECKUX MpoueccoB. OCHOBHBIE 3Talbl YBOJIOLHAN
PaCTUTENBHOTO U KUBOTHOTO Mupa. ApoMopo3bl y pacTeHUil U KuBOTHBIX. [losiBeHue,
pacUBET U BBIMUPAHUE IPYII )KUBBIX OPTraHU3MOB.

Cucrema  OpraHMY4EecKOro MuHpa Kak OTpaKkeHHe 3BOMOLUH. OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYNIIbI OPraHU3MOB.

OBOJIIOLMSA YEJIOBEKA. AHTpPONOJIOrMS Kak Hayka. Pa3BuThe npeAcTaBiIeHUA O
IIPOUCXOKJICHUHN 4YelnoBeKka. MeToapl HM3ydeHHs aHTponoreHe3a. CXoIcTBa W pa3iIMyUs
YEJIOBEKa U )KMBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHUE YETOBEKA.



JIBwkymue cuibl (pakTopsl) aHTpororeHe3a. HacnmeiacTBeHHas W3MEHUHMBOCTH U
€CTeCTBEHHbII 0TOOp. OOIecTBeHHBI 00pa3 KU3HU, H3TOTOBJICHHWE OpPYAHMHM Tpyna,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaJIMU U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONMUTEKH, YEIOBEK yYMEIIbIH,
YenoBek mnpsMoxomdammn, YenoBek HeaHaepTainbCkui, YemoBek pasymubiii. Haxomku
HCKOMAEMbIX OCTAaTKOB, BpEMsI CYIIECTBOBAHHUS, 00JacTh pPacHpoCTpaHEHUs, O00BEM
TOJIOBHOT'O MO3ra, 00pa3 KU3HH, OPYAHSL.

UYenoseueckue pacbl. OCHOBHBbIE OOJBIIME pachl: €BpONEOHHAS (E€Bpa3uiicKas),
HErpo-aBCTpaJIouHas  (PKBAaTOpUaibHAsl), MOHIOJIOMAHAS  (a3MaTCKO-aMEPHUKAHCKas).
YepTsl TOpUCTIOCOOJEHHOCTH  TPEICTABUTENICH  YEIOBEUECKMX pac K  YCIOBHSIM
cyuiectBoBaHus. EquHcTBO yenoBedyeckux pac. Kpurnka pacusma.

JleMoHCTpauM:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.

Tabmuubt u  cxembl: «Bo3nukHoBeHne CoiiHeYHOW cucTeMbl», «Pa3BuTtue
OpraHUYECKOTO MHUPaY, «PacturenbHas KJIETKaY, «KuBoTHas KJIETKa,
«IIpokapuotnueckass  kieTka», «CoBpeMEHHass CHUCTEMa OpPraHMYeCKOTO  MHUpPay,
«CpaBHEHHE aHATOMHMYECKHX YEepT CTPOCHUS UYEJIOBEKA U UYEJOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MNAJCOHTOJOTHMYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO YEIIOBEKay,
«/lpeBHelimue nmoan», «JpesHue moan», «llepBbie COBpeMEHHBIE JIIOAN», «HenoBeuecKue
pachi».

Oo6opynoBanue: mynsbku «lIpoucxoxenune uenoBeka» (OIHOCThI aBCTPAIONUTEKA,
MUTEKAHTPONa, HEaHJEepTalblla, KPOMAHBOHIIA), CIEMKH WM H300paKeHHS KaMEHHBIX
opyaui epBOOBITHOTO YeJIoBeKa (KaMHHU-YOIIIIEPHI, pyOura, ckpebiia),
reoXpoHoJIornyeckas Tadauna, Koyuiekius «DopMbl COXpaHHOCTH UCKOTIAEMBIX dKUBOTHBIX
Y PaCTEHUI».

JlabGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktruueckass padora Ne 1. «M3yueHue HCKOMAEMBIX OCTATKOB pACTEHUN U
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypeusi «IBOJIIOIUSL OPTaHUYECKOro MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYyYHBIH
WJTU KpaeBeqUYeCKU My3eit).

Tema 3. Opranu3msl ¥ OKpYy Kaoias cpeaa.

OKkoyiorusi Kak Hayka. 3aJayd M pa3lielibl SKOJOTMU. METOonbl 3KOJIOTHYECKHUX
UCCJIEI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenpl  oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, TMOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

DKOJIOTUYECKHE (bakTopBhI. Knaccuduxarus HKOJIOTHYECKUX (bakTopoB:
abnoTuyeckue, OMOTUYECKHE M aHTpONOreHHble. JlelicTBUe sKoJornyeckux (hakTopoB Ha
OpTaHU3MBI.

AOuoTtnueckue (akTophpl: CBET, TeMIepaTypa, BJIAKHOCTb. DOTONEPUOAU3M.
[Tpucnoco6nenusi opraHM3MOB K JCHCTBUIO abuoTH4ecKux (HakTopoB. buomormveckue
PUTMBI.



buotnueckue ¢akroppl. Buasl OHMOTHUECKMX B3aUMOJACWUCTBUN: KOHKYPEHIIUS,
XHUIIHUYECTBO, cuMOMO3 U ero ¢Qopmel. I[lapazutusm, Koomepamusi, MyTyalu3M,
KOMMEHCaJIU3M (KBapTHUPAHCTBO, HAXJIEOHNYECTBO). AMEHCAIN3M, HEUTpaJIN3M. 3HAUEHHE
OMOTHMYECKHX B3aUMOJECHCTBUI JJIi CYyIIECTBOBAHUS OPraHU3MOB B  IPHUPOJIHBIX
COO0OIIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU MONysiuud. OCHOBHBIE MOKA3aTEIW IOMYJIALHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIa€MOCTb, CMEPTHOCTb, HPHPOCT, MHUrpanus. JnHammuka
YUCJICHHOCTH HOITYJISIUUU U €€ PeryJIsaLus.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumpt uw  cxembl: kapta «lIpupomgubie 30HBI 3emin», «Cpenbl OOUTaHUS
opranu3zMoBy», «@ortonepuoausm», «llomynauumny, «3akOHOMEPHOCTH POCTa YUCICHHOCTH
NOMyJAUUH UHPY30pUn-TyPenbku», «[luieBplie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlaGoparopHas padota Ne 3. «Mopdonornyeckue 0COOEHHOCTH PaCTEHUN W3 pa3HbIX
MeCT OOUTaHUS.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktnueckast pabora Ne 2. «[logcu€T mMIOTHOCTHM MOMYyNALMNA pa3HBIX BUIOB
pacTeHUI.

Tema 4. Coo0miecTBa M 3KOJOTHYECKHE CHCTEMBbI.

CooOmiectBo  opranu3mMoB — OuorieHo3. CTpykTypbl OHOLIEHO3a: BHUOBas,
pOCTpaHCTBEHHas, Tpoduueckas (nuiienas). Buasi-nomuHanTsl. CBsizu B OMOIIEHO3E.

DKojoruyeckue cucteMbl (3xocucteMsl). [lonsTue o0 skocuctemMe u OMOTreoleHO3E.
@OYHKITMOHAIBHBIE KOMIIOHCHTBI JKOCHUCTEMBI: TPOIYIEHThI, KOHCYMEHTBI, PEAYIICHTHI.
KpyroBopoT BemiecTs ¥ MOTOK dHEPTrUu B dKocucTeMe. Tpoduueckue (MUILIEBHIE) YPOBHU
skocucteMbl. [lumieBsie 1menu u cetd. OCHOBHBIE TOKa3aTeld KOCHCTEMBI: OuMomacca,
MPOIYKIHSA. DKOJIOTHUYECKUE MTUPAMUIbL: MPOIYKIIMH, YUCICHHOCTH, Onomaccel. CBOMCTBA
AKOCHUCTEM: YCTOMUHNBOCTh, CAMOPETYJIsns, pa3BuTre. CyKIeccusl.

[IpuponHble SKOCHUCTEMBI. JKOCHCTEMBI O3EP M pEK. DKOCUCTEMA XBOMHOIO WU
IIMPOKOJIUCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKocucTeMbl. bronornyeckoe
Y XO35IICTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue  kak  ¢aktop  ycroMumBoctu  dKocucteM.  CoxpaHeHue
OMOJIOrMYECKOr0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa 6uochepsl.
’Kuoe BemecTBO U ero GyHKImuu. OcoOeHHOCTH OnoCchephl KaK riI100aTbHOM AIKOCUCTEMBI.
JlnHamudeckoe paBHOBecHe U oOpaTHas CBsA3b B Ouocdepe.

KpyroBopoThl BemecTB U OMOT€OXUMHUYECKHE IHUKIJIBI 3JIEMEHTOB (YIJIepojaa, a3oTa).
3oHaNBHOCTH OMOChepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoeyectBo B Omochepe 3eMian. AHTpPOIOICHHbIE H3MEHEHHUs B Owmocdepe.
['1moGanbHbIE IKOIOTHYECKUE TTPOOIEMEI.



CocyuiecTBoBaHME NPUPOAbI M dYenoBeuecTBa. CoxpaHeHue OMOpa3zHOOOpaszus Kak
OCHOBa yCTOWYMBOCTH Omocdepbl. OCHOBa parMOHAIBHOTO YIPABIEHUS TMPUPOTHBIMU
pecypcaMu U UX UCHOJIb30BaHUE. JJOCTHKeHUs] OMOJIOTUU U OXpaHa MPUPOIbI.

JdeMoHCcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumet u  cxemsl: «llumessle 1enu», «buoleHO3: cocTaB U CTPYKTypay,
«IIpupomnbie coobmecTBay, «llemn mutanus», « IKogorudeckas nupamuaay, «buocdepa n
YEJNOBEK», «IKOCHUCTEMA HIIMPOKOJMCTBEHHOrO JIECa», «IKOCUCTEMA XBOWHOIO JIECay,
«buoneHo3 Bopoémayn, «ArpouneHo3», «lIpuMepHble aHTPONOTEHHBIE BO3JACHUCTBUS HA
npupony», « BaxxHeWre UCTOYHMKH 3arpsi3HEHUS BO3AYyXa U IPYHTOBBIX BOI», «llouBa —
BaKHEmas cocrapisitomas ouochepsr», «DakTopsl Aerpaganuud mousy», «llapHUKOBBIA
apdexr», «DakTophl PaAMOAKTUBHOTO 3arps3HeHus Ouocdeprr», «OOImIas CTpyKTypa
ouochepr», «Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIA 3KpaH OUOCPEpH»,
«Kpyrosopot yriepoaa B 6uochepe», «KpyroBopor azora B mpupoae».

O6opynoBanue:  Mojenb-anmuivkanus  «TunuuHsle  OUOILEHO3BD»,  TepOapuit
«PactutenbHble cooOlecTBay, Koulekuuu «buoneno3», «Bpenutenn BakHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», TrepOdapuu W KOJUICKIIMA PACTEHUA U KUBOTHBIX,
NpUHAJICKAIIME K Pa3HbIM SKOJOTMYECKMM TIpylmaM oaHoro Buaa, KpacHas kHura
Poccutiickoii @enepainnu, n300pakeHUs] OXPAHIEMbIX BUJIOB PACTECHUMN U )KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 BMOJIOT'MN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

Cornacro ®I'OC COO, ycranaBnmuBaroTcsi TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
oOyyaromuMucsi ~ TNporpaMM  cpeaHero  oOmiero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METaIpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType TMYHOCTHBIX PE3yJIbTATOB OCBOCHHMS NMpeaMeTa «bHOIOTHs» BBIACICHBI
CJIEIYIOLIME COCTaBIIOMIME: OCO3HAHWE OOYYalOIIMMUCSI POCCHUICKON T'pakJIaHCKOU
UJEHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOTIPEIEIICHHUIO,
HaJIM4KMe MOTHBAIMU K OOYYEHHUIO OMOJIOTHH, IIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX
yOEXIeHUI JIMYHOCTH HAa OCHOBE KIIOYEBBIX LEHHOCTEH M MCTOPUYECKHX TpaauLUn
pa3BUTHS OMOJOTMYECKOIO 3HAHMWS, TOTOBHOCTH M CIIOCOOHOCTh OOYyYaroluXcs
PYKOBOJCTBOBATbCA B CBOEH JECATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMA YCTaHOBKAMH,
OPUCYIIUMU CHCTEME OMOJIOIMYECKOro O0pa30BaHHSA, HAJIUYME HKOJIOTUYECKOTO
IPaBOCO3HAHUS, CTIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE TUIAHBI.

JImyHOCTHBIE pe3ynbTaThl OCBOEHWsA IpeaMera «bHOJOrHs» JOCTUTAKTCS B
€MHCTBE YYEOHOW M BOCHUTATEIBHON AESITEIBHOCTA B COOTBETCTBUU C TPAJAULIMOHHBIMU
POCCUNCKUMH  COLMOKYJIBTYPHBIMH, WCTOPUYECKUMHU U  JTYXOBHO-HPAaBCTBEHHBIMU
LIEHHOCTSAIMU, NPUHATBIMM B OOLIECTBE MpaBUIaMHM M HOPMAMM TIOBEIACHHUS U
CIOCOOCTBYIOT IpOLIECCaM CaMOIO3HAHMS, CAMOBOCIUTAHUS U CaMOPa3BUTHUS, Pa3BUTHS
BHYTPEHHEW MMO3ULUHU JIMYHOCTH, NMATPUOTU3MA, YBAKECHUS K 3aKOHY U IIPABOIOPSAKY,
YEJIOBEKY TPyJa U CTapllieMy MOKOJEHUI0, B3AMMHOTO YBaXEHUs, OEpEKHOTO OTHOLLEHUS
K KyJIbTYPHOMY HACJIEOUIO W TPAJULMsAM MHOTOHAalMOHAJIBLHOrO Hapoaa Poccuiickon
denepanuu, IPpUPOAE U OKPYKAKOLIEH Cpere.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS yuyeOHOro mnpeamera «buosorus» AOJKHBI
OTpakaTb ~ TOTOBHOCTh M  CHOCOOHOCTh  OOy4YalmOIMXCA  PYKOBOACTBOBATHCS
c(hopMUpPOBAHHOM BHYTPEHHEHN MO3UITUEH TUUYHOCTH, CUCTEMOU IIEHHOCTHBIX OpPUCHTAIIUH,
NO3UTUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM
POCCHUICKOTrO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa W OIbITa AESTENbHOCTH B
IIPOLIECCE pEAN3alA OCHOBHBIX HAIIPABJICHUM BOCHMUTATEIBHOM NEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

C(OPMUPOBAHHOCTh TPAXKAAHCKOW TO3MIMM OOYYaIOIIErocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCUHCKOT0 OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYLHMOHHBIX NpaB U OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
IIPABOIIOPAIKA;



TOTOBHOCTh K COBMECTHON TBOPYECKOW MAESTENbHOCTU MNPU CO3JAHUM Y4YEOHBIX
MIPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3a/1a4, BBHIMOJIHEHUH OMOJOTUYECKHUX
DKCIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNIATh COOCTBEHHYIO TIO3WIIMIO IO OTHOIICHHWIO K SIBICHHSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBAaTh B CBOUX JIEUCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEM C pa3HbIMH YOEKIEHUAMH, KYJIbTYPHBIMU ILIEHHOCTSAMH U
COLUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHUS yUEOHBIX,
MMO3HABATEIbHBIX M MCCIEAOBATENBCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOLICHUS K MHEHHIO
OMIMOHEHTOB MPHU OOCYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh POCCHICKOW TPaKJaHCKOM HJIEHTUYHOCTH, MaTPUOTU3MA,
YBAXKEHUSI K CBOEMY Hapoay, YyBCTBA OTBETCTBEHHOCTH Iiepel PoauHON, ropmoctu 3a
CBOM Kpail, cBOWO PoauHy, CBOW S3BIK M KYJbTYpy, IIPOLUIOE M HACTOsAILIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

[IECHHOCTHOE OTHOIIEHHWE K MPHUPOJHOMY HACIECAUIO W TAaMSITHHUKAM IPUPO/IBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE M Pa3BUTHUE
OMOJIOTMY, TIOHMMAaHMUSl 3HA4YeHUsi OMOJIOTUU B TO3HAHUM 3aKOHOB MPHUPOJIBI, B JKU3HU
YyeJoBeKa U COBPEMEHHOI0 O0IIECTBA;

unerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXeHHI0O u 3amure OreuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh ~ OIICHWBATh CUTyallUl0 U TNPUHUMATh OCO3HAHHBIC PpEIICHUS,
OPUEHTHUPYACh HA MOPAIBbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJUTENSIM, CO3[JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATUS LUEHHOCTEW CEMEWHON >KU3HU B COOTBETCTBHM C TPAAULHUSIMU
HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MUY, BKJIIOYAas OJCTETHKY ObITa, HAYyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAIIBHOT'O BO3JCUCTBUS JKUBOU IIPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIP@KEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE MPOSIBIIATH
Ka4yeCTBa TBOPYECKON JTUYHOCTH;

S) ¢usuyeckoro BocnUTaHUSA, (POPMUPOBAHUA KYJIbTYPbl 310POBb H
IMOLUMOHAJIBLHOIO 0J1ArONOJIYYns:



MOHMMAaHUE M peaau3alis 3J0pOBOro M 0Oe3omacHoro obpasza >XKu3HU (30POBOE
MUTAaHWE, COOJIFOJCHUE TUTMEHUYECKUX TPaBWJI M HOPM, COaJaHCUPOBAHHBIA PEXKHUM
3aHSATUM U OTIbIXA, PeryisipHas (u3ndeckas akTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOI'O U
KOMITETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3NYECKOMY W TICHXUYECKOMY 370POBBIO;

MOHUMAaHUE IIEHHOCTH TMPAaBWJI WHIWBUIYAIBHOTO W KOJUICKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAOIINUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE TIOCHEJCTBUM M HENPUATUS BPEIHBIX MPUBBIUCK (YIOTpEOICHUs
QJIKOT'0JIsl, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTEepCTBa, TPYAO0JIIOOUE;

FOTOBHOCTh K AaKTHUBHOW JICSTEIBHOCTHM TEXHOJOTMYECKOM M  COLUUAIBHOMN
HaIpPaBJICHHOCTH, CIIOCOOHOCTh HWHHUIIMMPOBATh, IUIAHUPOBATH M  CaMOCTOSITEIBHO
BBITIOJIHSITH TAKYIO JI€SITEIbHOCTD;

UHTEpeC K pa3iuuHbiM cdepaMm MpodeCCUOHANBHON JIeATeIbHOCTH, YMEHHE
COBEpIlIaTh OCO3HAHHBIN BBIOOP Oyaymied mpodeccur U peanr3oBbIBAaTH COOCTBEHHbBIE
’KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOPa30oBaHUI0 U CaMOOOPA30BAHUIO HA MPOTSKECHUU
BCEM KU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKHU 1€JIECO00pa3HOEe OTHOIICHHE K MPUPOJE KaK MCTOYHMKY >KU3HU Ha
3emJie, OCHOBE €€ CyIlIeCTBOBAHMS;

MOBBIIIIEHWE  YPOBHS  DKOJOTUYECKOW  KYJbTYphl:  MPUOOPETEHUE  OMbITa
IJTAHUPOBAHUSI TTOCTYNIKOB U OLIEHKH WX BO3MOXHBIX MOCJIEACTBUU [JII OKPYKAIOILIEH
Cpenpl;

OCO3HaHME II00aJTFHOTO XapaKTepa HKOJIOTHIECKUX POOJIEM U MyTei UX PEIICHMUS;

CIIOCOOHOCTh HCMOJIB30BaTh MPUOOpETaeMble MPU H3YYCHUH OWOJOTUW 3HAHUS U
YMEHHUSI TPU PEHICHUU TPOoOJeM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOJIONOIH30BAHUEM
(coOmroieHue MpaBuil MOBEACHUS B IPUPO/IE, HAIIPABICHHBIX Ha COXPAHEHUE PABHOBECHUS
B DKOCHCTEMAX, OXpaHy BUIOB, IKOCUCTEM, OUOChEpHI);

AKTUBHOE HEMPUATHE JCUCTBUHN, MPUHOCIIIAX BPE OKPYKAKOIIECH TPUPOIHOMN Cpelie,
yYMEHUE IIPOTHO3UPOBATH HEeOJIaronpusTHbIE DKOJIOTUYECKHUE MIOCIIEICTBUS
NPEANPUHUMAEMBIX JENCTBUI U IPEAOTBPAILATH UX;

HAJIMYKUE PA3BUTOTO IKOJIOTHYECKOTO MBIIIJIEHHS, YKOJIOTHYECKON KYJIbTYpPHhI, ONbITa
JESATENPHOCTH 3KOJOTHUYECKOW HAIPaBICHHOCTH, YMEHUS PYKOBOACTBOBAaTHCS HMHU B
IM03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIIBHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOM JIEATEIIBHOCTH SKOJOTHYECKON HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd W OOINECTBEHHOW NPAKTUKH, OCHOBAHHOTO Ha JUAJOre KYJIbTYp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDE;



COBEpIIICHCTBOBAHME SI3BIKOBOM M UYWTATENbCKOW KYJIBTYpPhl KaK CpeICcTBa
B3aMMOJICHCTBHSI MEXKIY JTIFOJBMH U TTO3HAHUS MUPA;

NMOHMMaHUE crienn(UKH OMOIOTHH KaK HayKH, OCO3HaHUs €€ poju B POpMHUPOBAHUH
palMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU IEJIOCTHOTO TMPEACTaBICHUS 00
OKpY’)KalollleM MHUpE KaK O €IUHCTBE IPHUPOJIbI, YeJOBEKa MU OOIIEeCTBAa, B IMO3HAHUU
NPUPOJIHBIX 3aKOHOMEPHOCTEH © pelIeHHH MpoOJeM COXpaHEHHUS MPHPOJIHOTO
paBHOBECHS,;

yOexXAEHHOCT, B 3HAUYMMOCTH OWOJIOTMUM [l COBPEMEHHOW IHMBHJIM3ALIUU:
obecrieueHUsT HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TICPCIICKTUBHBIX
OMOTEXHOJIOTUN, CHOCOOHBIX pEIIaTh PEeCypCHble MPOOJEMbl Pa3BUTHs YEIOBEYECTBA,
MIOMCKA IyTeH BBIX0JIa U3 TVIOOATBHBIX IKOJIOTUUECKUX MPOOJIeM 1 0OecTieueHHs Tiepexoia
K YCTOWYMBOMY pPa3BUTHUIO, PAMOHAIBHOMY HCIIOJIb30BAHUIO MPHUPOIHBIX PECYpCOB H
(GhOpMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYUYCHUH OMOJIOTHMYECKHX 3HAHWA B IEJSAX ITOBBIIICHUSI
oO1elt  KyJIbTypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, KaK COCTaBHOM YacTu
(GyHKIIMOHATIBHOM IPAMOTHOCTH OOy4Yaronuxcs, popMupyeMoi npu u3yuyeHuu OUOJIOTHH;

MOHUMAaHUE CYITHOCTH METOJOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOB30BaTh MOJy4YaeMble 3HAHUA ISl aHalu3a U OOBSCHEHUS SBICHHMA
OKPY>KarOIIET0 MUPa U MPOUCXOA[IINX B HEM U3MEHEHHI, YMEHHUE JeaTh 000CHOBAHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHBIX (PAKTOB M MMEIOIIMXCA JIAHHBIX C IIEJIbI0 MOJIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO HMCIIOIh30BaTh OMOJIOTUYECKNE 3HAHUS ISl PEIICHHS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHWE I[IEHHOCTH HAy4YHOW JCSITeNbHOCTH, TOTOBHOCTH  OCYIIECTBIISTH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO JAESTEIHbHOCTh MHIUBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOpPa30BAHMIO, K
AKTUBHOMY ITOJyYEHHIO HOBBIX 3HAHWUU MO OWOJIOTHU B COOTBETCTBUHU C >KH3HEHHBIMHU
NOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble  pe3yibTaThl OCBOEHHs yueOHoro mpeamera «buomorusp»
BKJIIOYAIOT:  3HaYuUMble Uil  (POPMUPOBAHUS  MHUPOBO33pEHHUSI  OOydYarOIIUXCS
MEXAUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE) OOIIeHAYYHbIE TOHSTHS, OTPa’KaIoIIne
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPa U CIIeU(UKY METOIOB TTO3HAHMS, HCTIOIh3yEeMbIX B
€CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEPTHUs, SIBJICHHE, IPOLECC, CUCTEMA, HayUHbIN (akT,
OPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIIeJOBaHHE, HAOIIOJCHUE,
U3MEpeHHe, OKCIEpUMEHT W  JPYruX), VyHHUBEpcalbHble Yy4eOHbIE  JCHCTBHS
(mo3HaBaTeIbHBIC, KOMMYHHUKATHBHBIEC, pETyIATHUBHEIE), o0ecrnevunBaronne
dbopMupoBaHre (QYHKIMOHATHHONW T'PAMOTHOCTH U  COIHUANBHONH  KOMIICTEHIUH
oOyyJaroruxcs, CIIOCOOHOCTH oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIE



MEXAUCIUTUIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAIbHbIE YUeOHbIE 1EUCTBUS
B [T03HABATEJIbHON U COLIMAJILHOMN MPAKTHUKE.

MeranpenMeTHble  pe3yJbTaTbl  OCBOCHUSI  MPOTrpaMMbl  CpPEAHEro  OOLIero
00pa30BaHMs TOJDKHBI OTPAXKAaTh:

OByajieHUe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a3oBbIe JJOTHYeCKHE TEHCTBHUS:

CaMOCTOATENBHO (POPMYJIMPOBATH U aKTYaJIU3UPOBATH MPOOJIEMY, paCCMAaTPUBATH €€
BCECTOPOHHE;

WCITOJIB30BATh MPU OCBOCHHWH 3HAHWW MPUEMBI JIOTHYECKOTO MBINIJICHUS (aHAIH3a,
CUHTE3a, CpaBHEHMS, KiIaccudukaimu, o000IIeHNsI), paCKPhIBATh CMBICT OMOJIOTHUYECKHUX
NOHATUH (BBIAEHATh HMX XapaKTepHbIE NPU3HAKHU, YCTAHABJIMBATh CBA3U C JIPYTUMU
MOHSATUSIMHU );

OTIPEIEIATh TENH NCSITSIBHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUHU UX JTOCTHKCHUS,
COOTHOCHUTH PE3yJIbTAThI ICITSIEHOCTH C TIOCTABIICHHBIMU IIEIISIMHU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0OBsICHEHUS! (DAaKTOB U SIBJICHUN KUBOUN
IPUPOBL;

CTPOUTH JIOTUYECKUE pacCyKJIeHus (MHAYKTHUBHBIC, JETyKTUBHbBIC, MO AHAJIOTHH),
BBEISIBIIATH  3aKOHOMEPHOCTH W TPOTHUBOPEUHS B  PacCMaTPHBACMBIX  SIBICHHSIX,
(bOpMyITHPOBATH BEIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh CXEMHO-MOJICTIbHBIE CpPEJICTBA I TPEJCTABICHUS CYIIECTBEHHBIX
CBSI3€M M OTHONIICHWI B M3y4aeMbIX OMOJOTHYECKUX OOBEKTAX, a TAKKE MPOTUBOPEUHIMA
Pa3HOTO POJia, BEISBICHHBIX B PA3IMYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IUJIaH PEIICHUS TMPOOJeMbl C YYETOM aHaIM3a HMEIOIINXCS
MaTepHaATbHBIX ¥ HEMAaTepHUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OILICHUBATh COOTBETCTBUE PE3yJIbTATOB
1[EJISIM, OLICHUBATh PUCKH TIOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBATh M BBIMIOJHATH PabOTy B YCIOBHUSAX PEATbHOTO, BUPTYaTbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIe0BATEIbCKHE ICHCTBUS

BIAJCTh HABbIKAMH Y4YEOHO-HMCCIEAOBATEIbCKOM ¥ TMPOEKTHOW JesATEIbHOCTH,
HaBBIKAMU pa3pelieHus MmpodsieM, ClOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIHLHOMY
MOWCKY METOJIOB PEIICHUS NPAKTUYCCKUX 3a]ad, TMPUMCHCHHIO Pa3IUYHBIX METOJIOB
MO3HAHUS,

WCITIOJIB30BATh PA3IUYHBIC BUJBI JEATEILHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €TI0
WHTEPIPETALUN, MPEOOPa30BaHUIO0 M MIPUMEHEHUIO B YUCOHBIX CHUTYyaIUSAX, B TOM YHCIIE
TP CO3/TaHUH YICOHBIX M COITMATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAyYHBIH THIT MBIILICHUS, BJIAJACTh HAYYHOH TEPMHUHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BATEIHLHOMN NESITEIBHOCTH
Y )KM3HECHHBIX CUTYyaITUsX;



BBISIBJISITH PUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJM3MPOBaTh 3a/1auyy, BHIJIBHUTATh
TUIOTE3y €€ PEIICHUs, HAXOAUTh apTYMEHTHI ISl JI0Ka3aTelIbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh TOJYYCHHBIC B XOJI€ PEUICHUS 3aJaddl Pe3yibTaThl, KPUTHICCKU
OTIICHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHECHNUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIIATH IeJICHATTPABIICHHBIN IMOUCK TIEPEHOCA CPEACTB U CITOCOOOB JIEHCTBUS B
poecCHOHaNBEHYIO CPENY;

YMETh TIEPCHOCHUTHh 3HAHUS B TIO3HABATEIBHYI0O U TMPAKTUYECKYI0 00JIacTu
KU3HEICATCIHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC UJICH, MIpejiaraTh OPUTHHAIBHBIC MMOAXOAbI M PEIICHHS, CTaBUTh
pOOJIEMBI U 3a/1a4H, IOMYyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATLCS B PA3IMYHBIX HCTOYHMKAX HHPOpMauu (TEKCTe Y4eOHOTro
ocoOus, HAYYHO-TIOMYJIIPHON JTUTEpaType, OMOJIOTMUECKUX CIIOBAPSX U CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE), aHaTM3upoBaTh HHPOPMAILIMIO PA3ITUYHBIX
BUJIOB W (OpPM TPEACTaBICHUS, KPUTUYECKH OIEHWBAaTh €€ JIOCTOBEPHOCTh U
HEMTPOTUBOPEYHBOCTH;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSTH PA3JIMYHBIE METOJIBI MPU MOUCKE U OTOOpE
ouonornyeckoi nHGOpMaIU, HEOOXOIUMOM JIJIsl BBITIOJHEHUS YU€OHbIX 3a/1a4;

npuoOpeTaTh  OMBIT  HWCIOJL30BaHUS  MHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA, COBEPIICHCTBOBATh KYJIbTYPYy AaKTHBHOTO HWCIIOJIB30BAHUS Pa3IMIHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOATENLHO BBIOMPATh ONTHUMAIBHYIO (POPMY TpencTaBieHUS OMOJIOTUYECKOU
uHdopmaruu (cxemsl, rpadyKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIM SI3bIK B Kau€CTBE CPEJICTBA MPHU paboTe ¢ OMOJIOTHYECKOU
uH(opMaIueli: TMPUMEHATh XUMHYECKHE, (H3WYecKne M MaTeMaTHYeCKHe 3HAKU U
CUMBOJIBI, opMyIIbl, aOOpeBUaTypy, HOMEHKJIATYPY, MUCIOJIb30BaTh U MPEoOpa30BhIBATH
3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISIHOCTH;

BJIAJICTh HAaBBIKAMU PACMO3HABAHMS W 3alIUThl WHMOpMaIuu, WHGOPMAIMOHHON
0e30MacHOCTH JTUYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMMU:

1) o6menmue:

OCYIIECTBJISATh KOMMYHHUKAIIMM BO Bcex cdepax >KU3HU, aKTHBHO Y4YacCTBOBAaTh B
JMAJIoTe WM JUCKYCCHH TI0 CYIIECTBY 0OCYyXKIaeMol TeMbl (yMEHHE 3aJ1aBaTh BOMPOCHI,
BBICKA3bIBaTh CYXICHHUS OTHOCUTEIHHO BBITIOJIHCHHSI TMpEIaraeMoil 3ajadu, yYUTHIBATh
WHTEPECHI U COTIIACOBAaHHOCThH MO3MITMH IPYTrUX YUYACTHUKOB JIHAJIOTA WU JTUCKYCCHH ),

pacrno3HaBaTh HeBepOaIbHBIC CPEACTBA OOIIEHUS, TOHUMATh 3HAYCHHUE COIMAThHBIX
3HAKOB, TMPEIANOCHIIOK BO3HUKHOBEHUS KOH(MDIMKTHBIX CUTyallud, yMETh CMsT4YaTh
KOH(DJIUKTBI U BECTH TIEPETOBOPHI;



BJIAQJE€Th PA3NUYHBIMU CHOcOOaMM OOLIEHUS M B3aUMOJEHCTBUSA, IOHUMATh
HaMEpPEeHUsl JPYrux JIOAEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHHMKY U B
KOPPEKTHOU Gopme popMyIupoBaTh CBOM BO3PAKEHMUS;

Pa3BEPHYTO U JOTUYHO M3JIaraTh CBOIO TOYKY 3PEHMS C MCHOJIB30BAHUEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHAMBUAYAJIbHON pabOThI
IIpU pEIIeHUU OMOJOTUYECKON TPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TMPUMEHEHUS
TPYNHOBBIX (POPM B3aUMOJICHCTBUS NIPU pPELlIEHUN Y4eOHO 3a1a4u;

BBIOHMpATh TEMAaTUKY U METO/bI COBMECTHBIX JCHCTBUIA ¢ YUETOM OOIIIUX UHTEPECOB U
BO3MOYKHOCTEM KaXKI0r0 WIeHA KOJIJIEKTHBA;

IIPUHUMATh LENM COBMECTHON JEATENBHOCTH, OPraHU30BBIBATE U KOOPJIWHHUPOBATH
JNEUCTBUSA N0 €€ JOCTHXKEHUIO: COCTABIIITH IUIAH JEUCTBUM, PACIIPEIEIATh POJIA C YUYETOM
MHEHUI yYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOU pabOTHI;

OLICHMBATh KAadyeCTBO CBOETr0 BKJIAJa W KaXJIOT0 yYyaCTHHMKAa KOMaHIbl B OOLIMii
pe3ysbTaT no pazpabOTaHHBIM KPUTEPUSIM;

npemjlaraTb ~ HOBbIE  IIPOEKTBI, OLEHUMBATh UAEHM C IO3UIUM  HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYILECTBIJISITh TO3UTUBHOE CTPATETUYECKOE MOBEIACHUE B PA3JIUYHBIX CHUTYaLHsIX,
IPOSIBIISATE TBOPUYECTBO U BOOOPaAKEHHE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJITHBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCITIOJIb30BaTh OMOJIOTMUECKUE 3HAHUA [JIsl BBISBICHUSA MPOOJEM U HUX PEIICHHS B
KU3HEHHBIX M YUYEOHBIX CUTYaLIHSIX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHHM II€JIEBbIE U CMBICIOBBIE YCTAHOBKH B
CBOUX JIEUCTBUAX M IOCTYIKAX 10 OTHOLIEHUIO K )KUBOW MPUPOLIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYIIECTBJIATH  IO3HABATEIBHYIO  JIESITENBHOCTh,  BBIABIATH
npoOiemMbl, CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIIEHUs MpoOJeMbl C YYETOM HMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO MIMPOKON 3PYIULHMH B Pa3HBIX
00JacTsX 3HaHUH, MOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:



JaBaTb OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBbI B JEATEIbHOCT,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJA/IeTh HABBIKAMM IIO3HABATEJIBHOM pe(diekcun Kak OCO3HaHHUS COBEPIIAEMBIX
JNEUCTBUM W MBICIHUTENIBHBIX IPOLIECCOB, UX PE3YJbTATOB W OCHOBAHWM, HCIIOJIb30BaTh
npuEMBI peIEKCHH ISl OLIEHKU CUTYalluH, BBIOOpA BEPHOT'O PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEUICHUS 110 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IPHU aHAJIU3€E PE3yIbTAaTOB ACSITEIBHOCTH;

3) npuHsATHE ceOsl ¥ APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACSATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl ocBoeHUs mnporpaMmbl COO mo Ouonoruum Ha 0a30BOM
YPOBHE BKJIIOYAIOT cHenuduueckue ais ydeOHoro mnpeamera «buonorus» HaydHble
3HAHUS, YMEHUS U CTIOCOOBI IEUCTBUIN 110 OCBOCHUIO, MHTEPIPETALUU U TPE0Opa30BaHUIO
3HAHUW, BUIBI AEATEIBbHOCTU IO MOJYYEHHUIO HOBOTO 3HAHUS U NMPUMEHEHUIO 3HAHWUN B
pa3IMYHBIX YYEOHBIX CHUTyallMsIX, a TakKe€ B PEAJbHBIX XU3HEHHBIX CHUTYyalUsX,
CBA3aHHBIX C Ouonorueil. B mporpamme npenMeTHblEe pe3yiabTaThl MPEACTABICHBI I10
rojiaMm oOy4eHwusl.

[TpenmeTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npenmera «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTH 3HAHUN O MECTE U PO OMOJIOTMHM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KapTHHBI
MHUPa M HAy4YHOIO MHPOBO33PEHHMs, O BKJIAJE POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUs
YKU3HEHHBIX 33]1aY;

YMEHUE DPACKPBIBaTh COJAEPKAHHE OWOJIOTMYECKUX TEPMUHOB M TOHSTHH: >KU3Hb,
KJICTKa, OpraHu3M, MeTaboiau3M (0OMEH BEIISCTB M IPEBpAIICHUE DHEPTUH), TOMEOCTa3
(camoperynsuusi), ypOBHEBas OpraHU3alds >XUBbIX CHCTEM, CaMOBOCIIPOHU3BEICHUE
(perpoayKuHs), HacIeICTBEHHOCTh, N3MEHYMBOCTD, POCT U Pa3BUTHE;

YMEHUE U3JIaraTh OMOJIOrMYEeCKUE TeOpUH (KJIETOYHAsl, XPOMOCOMHAsI, MyTallMOHHAS,
LEHTpaJIbHAsI JOTMa MOJIEKYJIsIpHOU Ouonorun), 3akonsl (I'. Mengens, T. Moprana, H. 1.
BaBunoBa) u ywenHuss (0 IIEHTpax MHOrooOpa3uss W TPOUCXOXKIEHHUS KyJIbTYPHBIX
pactenunii H. 1. BaBuioBa), onpeaensiTe rpaHUIbl UX MPUMEHUMOCTH K KMBBIM CUCTEMAM;

yMEHUE BIAJE€Th METOAAaMU HAYYHOrO IO3HaHUS B OWOJOTMU: HAONIOJCHHE U
OMHMCAaHUE >KUBBIX CHUCTEM, NPOLECCOB U SBJICHUW, OpraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIABM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTHU
MEXIy HCCIENyeMbIMH  BEIUYMHAMH, OOBSCHEHHE IMOJYYEHHBIX  PpE3yJIbTaTOB,



WCIOJIb30BAHHBIX HAYYHBIX TOHSTHH, TEOPU M 3aKOHOB, YMEHHE JeJlaTh BBIBOABI Ha
OCHOBaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCIATh CYIIECTBEHHbIC MPU3HAKK BHPYCOB, KJIETOK MPOKAPUOT U
JYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IPOLECCOB:
oOMeHa BEIIECTB M TMPEBpAIllEHUs DHEPTHMHU B KJIETKE, (POTOCHHTE3a, TIIACTUYECKOrO U
OPHEPreTHYeckoro  oOMeHa, XEMOCHHTE3a, MHUTO3a, Meio3a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHU S, MHIUBUYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

YMEHUE NPUMEHATh IMOJYYEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBICHUH, ISl IPUHATHS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HH C
Henblo obecredeHnst 6e30MacHOCTH CBOETO 3[I0POBBSI U 370POBbsI OKPYXKAIOIIUX JIOJEH,
COOJNIOJIEHUST HOPM TPaMOTHOTO TIOBEJCHUS B OKpYXKAIOIIEH MPUPOTHON cpene,
MOHMMaHUE HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHKEHUH COBPEMEHHOW OHOJIOTHM U
OMOTEXHOJIOTHI JIJIs1 pAlIMOHAJIBHOTO PUPOI0IIOIb30BAHUS;

YMEHUE peIlaTh AJIEMEHTapHbIE T€HETHUYECKHE 3aJaud Ha MOHO- U JUTHOpUIHOE
CKpEIllMBaHMUE, CILEIJIEHHOE HAaclleJOBAHUE, COCTaBIATh CXEMbl MOHOTMOPHIHOTO
CKpELIMBaHUs JUUIs IPEICKa3aHns Hacleq0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATh JIa0OPATOPHBIE U IpPaKTHUECKUe padoThl, COONIONATh IpaBHiia
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHUE  KPUTHYECKHM  OLEHMBAaThb WU  HMHTEPIPETUPOBATH  MH(OPMAIUIO
OMOJIOTMYECKOTO COJAEpkKaHMsI, BKIIOYAIOUIYIO IICEBJOHAyYHbIE 3HAHUS U3 PA3IUYHBIX
UCTOYHUKOB (CpeacTBa MaccoBOM HH(OpMalMK, HAyYHO-TIONMYJSpPHBIE MaTepHabl),
TUYECKUE  aCIEKThl COBPEMEHHBIX  HCCIEAOBAaHWM B  OMOJIOTMHM, MEIULIUHE,
OMOTEXHOJIOTHH;

YMEHHE CO37[aBaTh COOCTBEHHBbIE NMHUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001ast
OMOJIOrMYECKYI0 MH(POPMALMI0 U3 HECKOJbKMX HCTOYHMKOB, T'PAMOTHO MCIIOJIb30BaTh
MOHSATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3yabTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTMH B CUCTEME Hay4YHOT'O 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHOUN €CTECTBEHHO-HAyYHOW KapTHHBI
MHUPa M HAy4YHOIO MHPOBO33PEHHUS, O BKJIAJE€ POCCHUUCKUX U 3apyOeKHBIX YUYEHBIX-
OHOJIOrOB B pa3BUTHE OMOJIOTHH, (PYHKIMOHATBHON IPAaMOTHOCTH YEJIOBEKA JIJISl pEeLICHUS
YKU3HEHHBIX 33]1aY;

YMEHHE pPAacKpbIBaTh COAepXKaHUe OHOJOTHYECKHMX TEPMUHOB W TIOHATUH: BUJ,
NOMyNALMs, TeHO(OHHA, OHBOJIOLUMUSA, JABIKYyIIHE CHiIbl  ((DakTOpbl)  SBOJIOLUH,
PUCIOCOOJICHHOCTh ~ OPraHU3MOB,  BHUJI000pa30BaHUE, JKOJIOTHYECKUue  (aKToOpbl,
HKOCUCTEMA, MPOJYIEHThl, KOHCYMEHTbI, PEIYLEHThI, LIENH MNUTAHUS, HKOJIOTHYECKas
nupamujia, buoreoieHo3, ouocdepa;

yMEHHME u3Jlaratb Ouosnoruueckue Teopuu (dBomtouuonHas Tteopusi Y. JlapBuHa,
CUHTETUYECKask TEOPUS IBOJIFOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBIIIEBOr0 CXOJCTBA
K. M. bapa, uepenoBanus riaBHbIX HampasieHui U nyter sBomonuu A. H. Ceepuosa,



yuenust o 6uochepe B. U. Bepnanckoro), onpenensTb rpaHullbl UX NPUMEHHUMOCTH K
YKUBBIM CUCTEMaM;

yMEHUE BJAJE€Th METOJAaMU HAYYHOTO [O3HaHUS B OWOJIOTMHU: HAONIOJCHHE U
OTMCAaHWE JKUBBIX CHCTEM, TIPOIECCOB U SBJICHWW, OpraHWU3alMs ¥ TPOBEICHUE
OMOJIOTUYECKOTO DJKCIEPUMEHTA, BBIIBMKEHUE THUIIOTE3bl, BBHISIBICHWE 3aBUCHUMOCTHU
MEXIY HUCCIEAyEeMbIMU  BEJIMYUHAMH, OOBSICHEHHE IOJYYEHHBIX  PE3yJIbTAaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHMA, TEOpPUM M 3aKOHOB, YMEHME JIeJlaTh BBIBOJBI Ha
OCHOBAHMH TIOJYYCHHBIX PE3YyIbTaTOB;

YMEHUE BBIJCIATh CYIMIECTBCHHBIC MPU3HAKUA CTPOCHUS OMOJIOTHUECKHX OOBEKTOB:
BUJIOB, TIOMYJISIIUNA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIICHO30B U
HKOCUCTEM, OCOOEHHOCTH IPOIIECCOB: HACJEICTBEHHOW H3MEHYMBOCTH, €CTECTBEHHOI'O
oTOOpa, BUI000pa30BaHUs, IPUCTIOCOOIIEHHOCTH OPIaHU3MOB, JIEUCTBHS IKOJIOTHYECKUX
(GakTOpOB Ha OpraHWU3MBI, TMEPEHOCAa BENMIECTB M TOTOKA JHEPTrUU B OSKOCHCTEMAX,
aHTPOIIOTCHHBIX M3MEHEHUH B YKOCHCTEMaxX CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOreoXMMHUYECKUX IUKIIOB B Onocdepe;

yMEHUE TPUMEHSTh TMOJYYCHHBbIE 3HAHUS JUISI OOBSICHEHUS OHOJIOTHYECKUX
MPOLIECCOB U SIBJICHUH, JUIsl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM XKU3HU C
Henblo obecredeHnst 6e30MacHOCTH CBOETO 3[0POBBS U 30POBBsSI OKPYKAIOIINX JIOJEH,
COOIIO/ICHUST HOPM TPaMOTHOTO TIOBEACHUS B OKPYKAIOIICH MPUPOTHON Cpere,
MOHMMaHUE HEOOXOJMMOCTU HCIOIB30BAHUS JTOCTUKEHUN COBPEMEHHOW OWOJIOTHH MJis
palMOHAIBHOTO MPUPOJIOTIOIE30BAHMUS;

YMEHUE peIiaTh JJIEMEHTAPHBIE OHOJIOTHUECKHE 3aadd, COCTABISITH CXEMBI
NepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBITIOJHATH JTAOOPATOPHBIE M TMPAKTHYECKHE PabOThI, COOMIOAATh TPaBUIIA
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE  KPUTHYECKH  OICHMBATh U  HMHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTHYECKOTO COJIEpP KaHMs, BKJIIOYAIONIYIO TICEBAOHAYYHBIC 3HAHHMS W3 Pa3IAIHBIX
UCTOYHUKOB (CpelcTBa MaccoBOM HWH(OpManuu, HAay4YHO-TOMYJSPHbIE MaTepHualbl),
paccMaTpuBaTh TJIOOATBHBIE KOJOTUYECKHE MPOOJIEMbI COBPEMEHHOCTH, (POPMUPOBATH
M0 OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIIHUIO;

yMEHHUE CO037[aBaTh COOCTBEHHBIC TMHUCHMEHHBICE W YCTHBIE COOOIIEHUs, 00001Ias
OWoNornYecKy0 WH(OPMAIIUI0O W3 HECKOJbKMX HCTOYHHMKOB, TPAMOTHO WCIIOIh30BATh
NOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHME, 10 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne o/ P Konrpoabnsie  Ilpakruyeckue (uipp )
NPOrpamMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
bub6nmmoreka [IOK
! bronorns kax Hayka 2 0 05 https://m.edso0o.ru/7f41c292
bubnuoreka [IOK
2 JKuBbIE CHCTEMBI M UX OpraHU3aIus 1 0 0 https://m.edsoo.ru/7fA1c292
bubnuoreka [{OK
X i 1
3 MMHUYECKUH COCTAaB U CTPOCHUE KIIETKU 8 0 httns://m.edsoo.ru/7f416292
bubnunoreka LIOK
4 X
HSHEASHTEILHOCTD IICTRH 6 0 0 https://m.edso00.ru/7f41c292
Pa3mHOXeHME U HHAUBUAYAIBHOE pa3BUTHE bubmuoreka [IOK
5 5 0 1
OpraHu3MoOB https://m.edso00.ru/7f41c292
5 HacnenctBeHHOCTh M1 UBMEHYUBOCTD 3 15 bubmuoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkiust opranu3mMoB. OCHOBBI 3 1 0 bubmuoreka [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bu6mmoteka IIOK
P 1
8 C3CPBHOC BpeMA 0 0 https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 1 4



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

11 KITACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne ni/mm P KoHnTtpoJbHbIe IIpakTH4eckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypchl
bubnunoreka LIOK
1

IBOIMOLHOHHAA GHOTOTH o 0 https://m.edsoo.ru/7f41cc74

Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0 05 bubnnorexa [JOK
3emute ' https://m.edsoo.ru/7f41cc74

bubnuoreka [{OK
OprasH3Mbt 1 OKpyAaiOIas cpena > 0 ! https://m.edsoo.ru/7f41cc74

bubnuoreka [IOK

1

Coo01ecTBa U SKOJIOTUUECKUE CUCTEMBbI 9 0 https://m.edsoo.ru/7fA1ccT4

bubmmoreka IIOK

P 2
C3EPBHOC BpEMA 0 0 https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2.5



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

HOYPOYHOE IIVTAHUPOBAHME, 10 KJTACC

Ne Tema ypoka KosmyecTBo yacos Hara DJIEKTPOHHBIE
n/n H3yYEeHHUs uudposbie
Bcero Konrpoabnsie Ilpakrnyeckue o0pa3oBaTejibHbIE
padoTbl padoTbI pecypchl

buonorus B cucreme Hayk 1 bubmuorexa [JOK
https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a

MeTo/1bl TO3HAHUSA KUBOUM TPUPOIBI. 1 0.5 bu6mmoreka [IOK

[IpakTrueckast padora Ne 1 https://m.eds00.ru/863e6122

«Hcnonb3oBaHue pa3IMYHbIX METOIOB IpU

W3Y4YEHUU OMOJIOTHYECKUX O0BEKTOBY

buonoruueckue CUCTEMBbI, MPOILIECCHI U UX 1 bubnunoreka [JOK

U3y4yeHue https://m.eds00.ru/863e6564

XHUMHUYECKHM coCcTaB KJIETKU. Boma u 1 bu6mmoreka [JOK

MUHEpaJIbHBIE COJIU https://m.edso00.ru/863e674e

benku. CoctaB u cTpoeHue 6eJIKoB 1 bubnmnorexa [JOK
https://m.eds00.ru/863e6b72

®epMeHThl — OMOJOTHYECKHE 1 0.5 bubnnorexka [JOK

Katanuzaropsl. JlaboparopHas padora Ne 1 https://m.eds00.ru/863e6b72

«M3yueHne KaTaTMTHYECKON aKTUBHOCTH

(dbepMeHTOB (Ha IprUMepe aMIIIa3bl WIH

KaTaasbl)»

Vraesoasl. JIumumer 1 bubmuorexa [JOK
https://m.eds00.ru/863e6870

Hyxnennosbie kucnorsl. ATO 1 bub6nuorexa [IOK
https://m.eds00.ru/863e6d5c

Uctopus u MeToabl U3y4EeHUS KIETKH. 1 bubmuorexa [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Kierounas Teopus

https://m.eds00.ru/863e6e88

10 KiteTka xak nmesocTHas )XuBas CUCTEMA
11 CrpoeHue 3yKapuOTUYECKON KIIETKH. 0.5 bubnnoreka [JOK
JlaGopatopHnas padora Ne 2 «M3ydenue https://m.edso00.ru/863e6ff0
CTPOEHUS KJIETOK PACTEHUM, )KUBOTHBIX, https://m.edso0.ru/863e716¢c
rpuOOB 1 OAKTEPHid 1O MUKPOCKOTIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEC)»
12 OOMeH BelecTB WM MEeTab0Iu3M bubmuorexa [JOK
https://m.eds00.ru/863e766¢
13 ®doTtocuHTe3. XEMOCHHTE3 bubmuorexa [JOK
https://m.edso00.ru/863e7c98
14 DHepreTuyeckuii o0OMeH bubnuorexa [JOK
https://m.edso00.ru/863e7aae
15 JKu3HeHHBIN 1TUKT KIeTKH. Jlenmenne 0.5 bu6mmoreka [IOK
kjeTku. Muros. Jlabopatopnas padora Ne 3 https://m.edsoo.ru/863e7dc4
«Habmonenre MuUTO3a B KJIETKaX KOHYMKA
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax»»
16 buocunTtes 6enka. Peakius MaTpuyHOTO bubnunoreka [JOK
CUHTE3a. https://m.edso0o.ru/863e796e
17 Tpancnsmus - OnocuHTe3 OenKa bubnmoreka [JOK
https://m.eds00.ru/863e796e
18 Hexnerounsie ¢hopMbl )KU3HU - BUPYCHI bubnnoreka [JOK
https://m.eds00.ru/863e7540
19 DopMBbI pa3MHOKEHUST OPTaHU3MOB bubnmnoreka [JOK
https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 bubnmoreka [JOK

https://m.edso0.ru/863e7f4a



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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/863e831e
https://m.edsoo.ru/863e7f4a

21 OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK. 0.5 bubnnoreka [HOK
OmtonorBopenue. Jlaboparopnast pabota Ne https://m.eds00.ru/863e81b6
4 «M3y4yeHue CTpOeHUs MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubnnoreka [HOK
https://m.edso0.ru/863e8436
23 'eneTnka — Hayka 0 HacJlIeICTBEHHOCTH U bubnmoreka [JOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. bubnuorexa [JOK
MonoruOpuaHOe CKpelMBaHue https://m.eds00.ru/863e8878
25 JluruOpuHoe ckpeniuBaHue. 3aKoH bubnuorexa [JOK
HE3aBUCUMOTI'0 HACJIEA0BAHNS IIPU3HAKOB https://m.edso0.ru/863e89a4
26 CueruieHHOe HACJIeI0BaHHUE MPU3HAKOB. 0.5 bubnuorexa [JOK
Jlaboparopnas pabota Ne 5 «3yuenue https://m.eds00.ru/863e8c60
pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MUKPOTpEnaparax»
27 I'enernka nmona. HacnegoBanue npu3HaKkoB, bubnmnorexa [JOK
CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
28 N3menunBocTh. HenacnencrsenHas 0.5 bubmuorexa [JOK
U3MeHYUBOCTh. JIabopaTopHas pabora Ne 6. https://m.edsoo.ru/863e8efe
Nzyuenune moupuKamoHHON
U3MEHYUBOCTH, TIOCTPOCHHUE
BapHAIIMOHHOTO PsiZia U BapUAIIHOHHOM
KpHUBOW»
29 HacnencrsenHas n3MEeHYNBOCTb. 0.5 bu6mmorexa [IOK
JlaboparopHas pabota Ne 7. «Ananu3 https://m.edso0o.ru/863e8efe
MyTanui y 1po30(Q bl Ha TOTOBBIX
MUKpOIIpenaparax»
30 I'enernka yemoBeka. O000IIEHHE [TO TEME bu6mmoreka [IOK

"HacieacTBEHHOCTL M U3MEHUYUBOCTD



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

OpraHu3MoB" https://m.eds00.ru/863e8d78
31 KonTtponbnas padora 1 1
32 Cenexnus Kak HayKa U IpoIece 1 bubnnoreka [JOK
https://m.edso00.ru/863e9214
33 MeTobl U JOCTUKEHHUS CENEKLIMU PACTEHUI 1 bubnmoreka [JOK
1 )KMBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHomorus Kak oTpaciib MPOU3BOJICTBA 1 bubnuorexa [JOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[MTPOI'PAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

Ne ni/mm Tema ypoka Kosun4yecTBo 4acoB Hara DJIeKTPOHHbIE
H3yYeHHs undposbIie
Bcero Konrpoasnsie  Ilpakruyeckue o0pa3oBaTejIbHbIE
padoThI padoThI pecypcnl
1 DBOJTIONHS U METOJIbI €€ U3y4CHUS 1 bubmuoreka [JOK
https://m.edsoo.ru/863ea20e
2 HcTopust pa3BuTHS MpeACTaBICHUN 00 1 bubnuorexa [JOK
9BOJIIOLIAA https://m.eds00.ru/863e9570
3 MuUKpO3BOIIOLMS 1 bubnunoreka [JOK
https://m.edso0.ru/863e9cle
4 [TonmynsAauus kaxk 3j€MeHTapHas €uHuLA 1 0.5 bu6mmoreka [IOK
BHJIa ¥ HBOMtoNMU. JlabopaTtopHas pabora https://m.eds00.ru/863e99c6
Ne 1 «CpaBHeHMEe BUIOB 11O
MOp(}oTOrHIecKOMY KPUTEPHIO»
5) JIBuoKyIIre cuibl (37eMeHTapHbIe 1 bubnunorexa [JOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
6 EcrecTBennsIit 0TOOp U €ro GopMbI 1 bubnunorexa [JOK
https://m.edso00.ru/863e9ed0
7 Pe3ynbrarh! 2BOMOINN: 1 0.5 bubnuorexa [JOK

MPUCIIOCOOJIEHHOCTh OPIraHU3MOB U
BH1000pa3zoBanue. JlaboparopHas padota
Ne 2 «Onucanue npucrnoco6IeHHOCTH
Oopranusma 1 €€ OTHOCUTEILHOTO
XapakTepa»

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Hanpanenust u myTd MaKpO3BOJIIOIUU

bubmuoreka [JOK
https://m.edsoo.ru/863e9cle

9 Heob6patumocTs 3BOIIONINN
10 Ucrtopust xu3Hu Ha 3emiie U METObI €€
U3Y4YCHUS
11 ['unoTe3sl NPpOUCXO0XKACHUS )KU3HUA HA bu6mmoreka [IOK
3emiie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnuorexa [JOK
epuoiam https://m.edso0.ru/863ea6be
13 OCHOBHBIE 3TaIlbl YBOJIIOIIUU 0.5 bubnuorexa [JOK
PacTUTENBHOTO U )KUBOTHOI'O MUpA. https://m.edso0.ru/863ea8hc
[IpakTuueckas padora Ne 1 «3yuenue
MCKOMAEMbIX OCTATKOB PaCTECHUI U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHast cucTeMa OpraHu4ecKoro bubnmnorexa [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeTTOBEKa (aHTPOIIOTEHE?) bubnunorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBroxymue cuitbl (paxTopsl) bubnuotexa [JOK
AHTPOIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUM BOJIOLNH YEIOBEKA
18 UYenoBeyeckue pacsl U MPUPOIHBIE bubnmoreka [JOK
ajarnTalyy 4eaoBeKa. https://m.edsoo.ru/863eaea?2
19 O606meHue o TeMe "Bo3HUKHOBEHHE U

pa3BUTHE KU3HU Ha 3emiie"



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKOJIOTHs KaK HayKa

21 Cpenpl 00uTaHUS U YKOJIOTHYECKHE bu6mmoreka [IOK
(baxTopEI https://m.edsoo.ru/863eafec
22 Abuortnyeckue pakropsl. JlabopaTopHas 0.5 bubnunoreka [HOK
pabota Ne 3. «Mopddonoruueckue https://m.edsoo.ru/863eb10e
0COOCHHOCTH PACTEHHI U3 Pa3HBIX MECT
obutanus». JlabopatopHas padora Ne 4.
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEepEeHKOB KOJIeyca»
23 buotndeckue GakTopsr bubnnoreka [JOK
https://m.edso00.ru/863eb348
24 DKOJIOTMYECKUE XAPAKTEPUCTUKHI 0.5
nomyssitun. [Ipaktudeckas padora Ne 2
«[ToacuéT MIOTHOCTH MOMYSIUN Pa3HBIX
BUJIOB PACTCHHID
25 Coo0riecTBa OpraHU3MOB — OHOIIEHO3 bubnuotexa [JOK
https://m.eds00.ru/863eb46a
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) bubnuoteka [JOK
https://m.eds00.ru/863eb46a
27 OCHOBHBIE TTOKA3aTEIU SIKOCUCTEMBI. bubmuorexa [JOK
Okonoruueckue nupamuabl. CBoiicTBa https://m.edsoo.ru/863eb5fa
skocucreM. Cykueccus
28 IIpuponnbie 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rimobanpHas sKOCHCTEMA bubnuotexa [JOK

3emin

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmoreka [JOK
onochepsr https://m.eds00.ru/863ebd16
32 UYenosedecTBO B Onocdepe 3emiu. 1
CocyliecTBOBaHUE IPUPOJIBI U
4eJI0BEUYEeCTBA
33 KonTponpHas padora 1 1 bubnroreka [JOK
https://m.edsoo.ru/863ebale
34 PesepBHbIit ypok. O600111€HE TEMBI 1
«Co00111ecTBa M SKOJIOTUICCKHE
CHCTEMbID»
OBIIEE KOJIMYECTBO YACOB I10 34 2.5

[NPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* buonorus, 10 knacc/ benses JI.K., v .M., Ky3uenosa JI.H. u npyrue;
nox penakiuei bensesa JI.K., JIpimmuna .M., AkiimonepHoe 00111eCTBO
«3narensctBO «IIpocBenienre»

* buonorwus, 11 xknacc/ benses JI.K., Jpmvmmur I'.M., Ky3uenosa JI.H. u npyrue;
nop penakuuein bensiera J[.K., JIpimmuna .M., AkumonepHoe o011ecTBO
«3marensctBO «lIpocBemienre»

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. MeTtonuueckue peKOMEHIAINU 1J1si 00pa30BaTeIbHBIX OpraHU3alui
KpacHogapckoro kpas o npernojgaBanuu npeamera "buonorus"

2. KoMIuIeKThl TE€CTOB 1O OMOJIOTHH 110 OCHOBHBIM TéMaM Kypca 6, 7, 8, 9, 10, 11
KJIaCCOB

3. KomiuiekT 3amannii moarotoBku Kk EI'D mo ouonoruu 11 xnace

4. KomnbloTepHBIE MPE3EHTALIMH K YpoKaM Ouosioruu 5-11 kiaccel

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET

1. buonorusi. Bech mikonpHbINA Kypc. boTanuka, 300710THs, aHATOMUS,
dbusunosiorus yeaoBeka u oduas ouonorus. s aOuTypueHToB,
CTapILIEKIACCHUKOB U YUUTENECH.

2. UnrepaktuBHOE yuebHoe mocodue. «Harnsagnas 6uonorus. Pactenus.
bakrtepun. ['pudbL.».

3. UnTtepaktuBHOE yueOHOe ocobue. «Harnsanas ouomnorus. Yenosek.
CtpoeHue Tesa 4eI0BEeKay.

4. NnrepaktuBHOE yueOHoe nmocodue. «Harnsanas oronorus. JKuBoTHbIE.

5. Dnekrponnsie npwioxenus Jlnaus YMK B. B. [Taceunuka. buomnorus (5-9)
Hcrounuk: https://drofa-ventana.ru/catalog/predmet-biologiya_umk-liniya-umk-
v-v-pasechnika-biologiya-5-9/?DOWNLOAD-=Y.

6. https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-
biologii/

7. http://school-collection.edu.ru

8. http://fcior.edu.ru

9. http://bio.1september.ru



http://school-collection.edu.ru/
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