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Pabouyas nporpaMmma ecTeCTBEHHO-HAYYHOH H TEXHOJIOTHYEeCKOH
HanpapJjeHHocTel mo Omosiorum aas 10-11 kaaccos

¢ HcnoJib3oBanueMm obopynoBanus LlenTpa «Touka pocray»
Ha 2023-2024 y4yeOHBIH o1



IosicHUTEILHAA 3aANNCKA

JlanHas mporpamMma 1o OHOJIOTHH OCHOBHOTO 00I1ero oopasoBaHus pa3paboTaHa B COOTBETCTBHH ¢ TpeOOBaHUSIMHU 0OHOBIEHHOTO DeneparbHOTO
rOCY/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa ocHOBHOro obimiero odpaszoBanus (PI'OC OOO) u ¢ yuérom [IpumepHON OCHOBHOI 00pa3oBaTenbHOMN
nporpaMmmbel  ocHOBHOTro ob6miero o6pasoBanusi (IIOOIT OOO) . Tlporpamma HampaBiieHa Ha (GOPMHUPOBAHHWE €CTECTBEHHO-HAYYHOW TPaMOTHOCTH
y4yalluxcss U OpraHU3aluI0 M3y4yeHHs OHMOJIOTMM Ha JeATeNIbHOCTHOW OCHOBE . B mporpaMme y4uTBHIBaIOTCS BO3MOXKHOCTH TpPEAMETa B peau3aliu
TpedoBannit ®I'OC OOO K TUIAHUPYEMBIM, JTUYHOCTHBIM M METANpPEIMETHBIM PE3yJIbTaTaM OOY4YeHHs, a TaKXKe peau3arus MEXKIPEIMETHBIX CBSI3EH
€CTECTBEHHO-HAYUHBIX Y4EOHBIX NMPEJIMETOB Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus . [Iporpamma BKIIIOUaeT pacripesieieHue CoJepKaHus yuyeOHoro
MaTepuaia Mo KjaccaM U MPUMEPHBIM 00bEM ydeOHBIX YacoB AJI M3YYEHHUs pa3elioB U TeM Kypca, a TakKe PEKOMEHIYEeMYIO MOCIeI0BATEIbHOCTb
U3yUYeHHsI TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COJEPKAHUS C YIETOM BO3PACTHBIX OCOOCHHOCTEH 00YJatOIUXCS .

Ha 06a3e wnentpa «Touka pocray oOecneunmBaeTcs peanu3anus o0O0pa30BaTENbHBIX MPOTPaMM E€CTECTBEHHO-HAYYHOM M TEXHOJIOTHYECKOH
HalpaBleHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBAHUSIMHU 3aKOHOJIATENbCTBA B cpepe oOpazoBaHus U ¢ yu€ToM pekomenaauuii denepanbHOro
oreparopa yuebnoro npeamera «buonorusy. O6pazoBaTenbHas mporpaMma Mo3BOJSET UHTETPUPOBATH PeaTM3yeMble MOAX0/Ibl, CTPYKTYPY U COJepKaHUE
npu opraHuzanuu oOyueHuss xumuu B 10-11 kiaccaX, BBICTpOEHHOM Ha 0a3e J1000ro M3 JOCTYMHBIX ydyeOHO-MeToauueckux KomiuiekcoB (YMK).
Hcnons3oBanue o6opynoBanus «Touka poctay npu peanuzanuu 1anHoi OIl mo3BossieT co3naTh yCIoBUS:

. JUTSL paCIIMPEHUs COACPIKaHUS IKOJILHOTO OMOJIOTHIECKOTO 00pa30BaHNS;

. JUTSI TIOBBILIIEHUS IO3HABATEILHON aKTUBHOCTH 00YYAIOIINXCS B €CTECTBEHHO-HAYYHOM 00IacTH;

. JUTsl Pa3BUTHS JIMYHOCTH PeOEHKA B Tpoliecce oOydeHHsl OMOJIOTHH, €r0 CIOCOOHOCTEH, (OpPMHpPOBAaHMS W YAOBICTBOPEHUS COIMATIBHO
3HaYMMBbIX HHTEPECOB M MOTPEOHOCTEI;

. st paboThl C OJApEHHBIMH IIKOJBHUKAMH, OpraHW3allid WX Pa3BHTUS B Pa3IMYHBIX O00JACTAX 00pa30BaTENbHOW, TBOPYECKOM
ACATCIIBHOCTH.

O0mas xapakrepucTuka yueOHoro npeamera «buosgorus»

VYuebublii npeamer «buonorus» pa3BUBAaeT NPEACTABICHHS O IIO3HABA€MOCTH >KMBOM NpPUPOABI M MeTojax €€ IO3HAHUSA, OH IO3BOJSET
chopMHpOBaTh CHUCTEMY HAyYHBIX 3HAHMH O JKMBBIX CHUCT€MaxX, YMEHHUS HUX IOJy4yaTh, NMPHUCBAWBaTh M TNPUMEHATh B IKU3HEHHBIX CHUTYalUsAX
Bbuonornueckas moaroToBka o0ecreuynBaeT NMOHMMaHUE OOYYAIOIMMKCA HAay4YHBIX NPUHIMIIOB UYEJIOBEYECKOH AEATEIIBHOCTH B HMPUPOZE, 3aKIIaJbIBAET
OCHOBBI 3KOJIOTHYECKOH KYJIBTYPBI, 310pOBOT0O 00pa3a KU3HH .

Lenamu uzyuenusa 6uonozuu Ha ypoBHE OCHOBHOTO OOIIEr0 00pa30BaHUs SBIISIOTCS:

* (hpopMHpoOBaHUE CUCTEMBI 3HAHUH O MPU3HAKAX U MPOLIECCAX KU3HEAEATEIBHOCTH OMOJIOTHYECKUX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

* (hopMUpOBaHHME CUCTEMBbI 3HAHUH 00 OCOOEHHOCTAX CTPOCHMSL, )KU3HEAESITEIbHOCTH OPraHu3Ma YeJIOBEKa, YCIOBHUIX COXPAHEHUS €T0 3/J0POBbS;

* (hopMuUpOBaHHE YMEHUH MTPUMEHSATh METO/IbI OMOJIOTUIECKON HAYKH ISl H3yYeHHUS OMOJIOTHYECKUX CHCTEM, B TOM YHCIIE U OPTaHU3Ma YeJIOBEKa;

* (popMupoOBaHUE YMEHMH UCIOJIB30BaTh MH()OPMAIIMIO O COBPEMEHHBIX IOCTHKEHUAX B 00J1aCTH OMOJIOTUH JIJIsl 0OBSCHEHUS MIPOLIECCOB U SBICHUN
KUBOW MPUPOJIBI U )KU3HECSATEILHOCTH COOCTBEHHOTO OPTaHNU3Ma;



* (popmupoBanue ymMeHUH OOBSICHATH POJIb OMOJIOTUM B MPAKTHYECKOW NESATEIBHOCTH JIIOACH, 3HAUCHHE OMOJIOrMYECKOro pa3Ho- oOpasust I
coxpaHeHHs 6rocdepbl, TOCIEACTBHS ACATSIFHOCTH YEIOBEKa B TIPHPO/IC;

* (hopMUpOBaHHE IKOJOTHYECKON KYIBTYPHI B LIEJISIX COXPAHEHUSI COOCTBEHHOTO 370POBbSl M OXPAHBI OKPY>KAIOIIEH CPE/IbI .

Jlocmuoicenue yeneit odecneuusaemces peuienuem cieoyrouiux 3A/JAY:

* npuoOpeTeHre 3HaHUH 00YJAIOIIMMUCS O KHUBOH MPHUPOIE, 3aKOHOMEPHOCTSIX CTPOCHUS, JKU3HEICSTEIBHOCTH U CPeioodpas3yromieit posm
OpPraHU3MOB; YEJIOBEKE KaK OMOCOIMAIBHOM CYIIECTBE; O POJIM OMOJIOrMYECKON HAYKU B MPAKTHUECKOW JAESITEIbHOCTH JIIOJICH;

* OBJA/ICHHE YMEHHSMH IPOBOJUTH HCCIEIOBAHUS C WCIOIH30BAHHUEM OMOJIOTHYECKOTO OOOpYIOBaHUS M HaONIOJEHUS 32 COCTOSHUEM
COOCTBEHHOTO OPraHU3Ma;

* OCBOeHHE MPUEMOB pabOTHl ¢ OHOIOTHYECKOi MH(OpMAaNUei, B TOM YHCIIe O COBPEMEHHBIX JHOCTH)KEHHSIX B 00jacTH OMOJOrWu, €€ aHamu3 U
KPUTHYECKOE OI[CHUBAHUE;

* BOCIIUTaHUE OMOJOTMYECKU M DKOJIOTUYECKH T'PAMOTHOW JMYHOCTH, TOTOBOM K COXPAaHEHHIO COOCTBEHHOTO 30POBBSI M OXpaHbI OKPY’KaroIIen
cpepl.

Mecto yueOHOro npeamera «buosiornsi» B yaeOHOM ILIaHe
B cucreme oOmiero obpasoBanusi «buonorus» npusHaHa o0sA3aTENbHBIM YUE€OHBIM MPEIMETOM, KOTOPBIM BXOIUT B COCTAaB MPEAMETHON O0JIacTH
«EcTecTBeHHO-Hay4HbIE TPEAMETHD). YUeOHBIM TUTAHOM Ha €€ m3ydeHue oTBefieHO 69 yueOHbIX yacoB — mo 1 u B Hepemio B 10-11xmaccax
COOTBETCTBEHHO.

Conep:xkanue 00pa3oBaHus M0 rogamM o0y4eHus
(mpakTUYecKas 4acTh Y4eOHOTO COACpKaHMs MpeMeTa yCHUIIeHa MaTepUaIbHOTEXHUYECKOoM 0a3oi neHTpa «Touka pocta» / JeTCKOro TeXHomapka
«KBaHTOpHYM», NCTIOIB3YEMOT0 AJIs peain3alui 00pa30BaTENIbHBIX IPOIPAaMM B PaMKax IPeNoiaBaHusl OMOJIOTUH).

10 KJIACC 2022-2023 YYEFHBIH IO
Beeoenue ¢ kypc oowent ouonocuu (4 u).
buonorus — Hayka o »xu3Hu. Conepxkanue kypca. [lonstue 6rnocucremsl. CBONCTBA )KU3HU: €JMHCTBO XUMHUYECKOTO COCTaBa, OOMEH BELIECTB U SHEPTHH,
CaMOBOCIIPOU3BEJICHHUE, CIIOCOOHOCTh K POCTY M Pa3BUTHIO, Pa3APpa)kUMOCTh, TUCKPETHOCTh. Crieu(UYHOCTb B3aUMOOTHOIIEHUI OpPraHU3MOB CO CPEON.
[ToHsiTHE CTPYKTYpHI U ee opranu3anuu. [IoHATHE CTPYKTYpHBIX YPOBHEH OpraHMU3aluy KU3HU. MHOroobpa3ue ypoBHEH OpraHu3aluy KU3HU:
MOJICKYJISIPHBIN, KI€TOYHBIN, OpraHU3MEHHBIN, TOMYJISIIIMOHHO-BUI0BON, OMOT€OIIEHOTHUECKUH, OMOChEPHBIH.
W3 ucropun OGuonorun. Jloctmwxenus coBpeMeHHOH Ouonoruu. MHTponyknus u akkiuMaTtu3anus. buorexHonorus. buonmka. B3anmMocBs3p Hayku u
npakTtuku. TpagunuonHsle MeTo bl Oronorun. CoOBpeMEHHbIE METOAbI: MOAEIMPOBAHUE, MOHUTOPHUHT.

Bomnpocsr mist oocyxnenus: 1. Uro takoe Kymbrypa? 2. OTpakeHHe B3aMMOACHUCTBUS UYEIOBEKA U MPUPOJBI B Pa3IMYHBIX (opMax KyJIbTyphl. 3.
Poub uBOI IpUpOIbI B pa3BUTUU KYIbTYpHL. 4. [lepenada noctukeHnil KyabTypbl HOBBIM OKOJICHUSIM U B IEPBOOBITHOM OOILIECTBE.
Buocgepnotit yposens sncusnu (7 u).
[Tonsitue 6uocheprl. Ctpykrypa 6uocdepsl. CpoiictBa 6uochepsl. OcoOeHHOCTH KUBOTO BeliecTBa. OYHKIIMU KUBOTO BEIIECTBA: ra30Basl,
SHEpreTHyYecKasi, KOHIEHTPAlMOHHAs, JECTPYKTUBHAS, cpefoodpasytomias. Pois xuBoro Bemectsa B 6uocdepe.



PanHue runore3bl 0 MPOMCXOXKACHUH KHU3HH. brorenes u abuorene3. CamonpousBoibHOE 3apoxkaeHue. [ unoresa nancnepmun. CoBpeMEHHBIE TUIIOTE3bI
IPOUCXOXKAECHUS KU3HU. [Iperopranu3Mbl UM KoalepBaThl. XUMUYECKasi U OMOJ0rn4ecKasi 3BOJIIOLUSA. DTarbl BOSHUKHOBEHMSI )KU3HU.
Ponp mpokapuoTr B sBomonuu xu3Hu Ha 3emue. [lonarue apomopdosa. 'ereporpodsl u aBToTpodbl. Ponb sykapuoT B sBoMOLMU KU3HH. DOpPMBI
HazeMHoOM xu3HU. Hauano ucropuu xu3Hu.
bruocdepa xak 6mocucrema. IIpoayneHTs, KOHCYMEHTHI, penylieHThl. bruocdepa kak sxocucrema. [lonsTue Guosnormueckoro kpyroBopora. Kpyrosopor
BEILECTB B npupoje. [Ipumepsl KpyroBOpOoTOB BEIIECTB B IPUPOJE.
[Tonsitne o HOoochepe. DTambl Bo3meHCTBUSA 4yenoBeka Ha Omocdepy. CrocoObl BO3AEHCTBUS YelloBeKa Ha Ouocdepy. YcimoBus coxpaHeHus: ouochepsl.
OcobenHoctu u 3HaueHue OuochepHoro yposHs. UenoBek kak ¢aktop B O6uocdepe. Hayunas ocHoBa coxpaHeHus Ouocdepsl. 3anaud yCTOHUMBOIO
pa3BUTHS.

Cpenpl JKM3HUM OpPraHU3MOB Ha 3emule: BOJHAs, HA3€MHO-BO3JYIIHAs, I[OYBEHHAs W OpraHM3MEHHas. OKOJOrHYecKue (aKTOpPbl CpEIbl:
abroTuveckue, OMOTUYECKUE U aHTPONOTeHHbIe. AHTPOIIOTeHHbIE (PaKTOPhI: CO3HATENbHBIE U CIy4YaiiHbIE.
Buozeouenomuueckuit yposens sncusnu (8 u).
BI'l] xak yactb Onocdepbl. OCOOEHHOCTH OMOTEOIIEHOTHUECKOTO YPOBHS KM3HHU. 3HAU€HHE OMOTe0leHOTUYECKOT0 ypoBHs ku3HU. CBolictBa BI'LI.
VYuenne o BI'L]. Yuenue 06 3xocucreme.
Tpodwudeckas crpykrypa 6uoreoneno3a. Cetu nutanus. [lepsuunas u Bropuunas nponykuus. [Ipoctpancrsennsie cBsi3u B BI'Ll. Tlonsatue sipycHoCTH U
eMKocTH Ouoromna. [ToHsATHE HKOTOTHYECKOM HUILIH.
Tumsl cBsizel M 3aBUCUMOCTEN B OmoreoiieHo3e. BzaumMHo npucmocoOuTeNnbHbIe CBOMCTBA — KoananTanus. [lonsTne MuMukpuu. B3aumHbie afantanuu B
ouoreorieHo3e. KosBomomonHeie cBs3U B Onoreorenoze. MHoroodpasue cBs3eil B OMoreomeHose.
[Tonsatue ycroitunBocTH OmoreorieHo3a. CBOMCTBA, onpenessionme yctonauBocTs BI'Ll: 6oratcTBo BHIOBOTO cocTaBa M (DYHKIIMOHAIBHOE pa3HOOOpasue,
YKU3HEHHOE MTPOCTPAHCTBO, Cpe000pa3yIolIre CBONCTBA BUI0B, aHTPOIIOT€HHOE BO3ACHCTBHE.
[Tonsitne cmensl 6uoreoneHosa. Tunsl cMeH BI'LL. Ilepuunbie u BTopuuHble cykieccuu. CyTounsle U ce30HHbIE n3MeHeHus: bI'L. MHoroo6pasue BOJHbIX
BI'Ll. Tumbl BOgHBIX 3K0CcHCcTEM. MHOTOOOpa3ue OMOTeOIeHO30B CYIIIH.

AnTponorenHoe BiusiHue. [lyTu coxpanenusi OuoreorneHo3oB. Hadano ocBoeHust mpupojsl oapbMu. Hadano KynbTypHOTO OCBOCHHS MPHPOJBIL.
Havano may4unoro ocBoenus npupobl. [IpoMeinmieHHOEe ocBoeHHE Tpupoibl. Oco3HaHUE posid denoBeka B npupoje. bI'T] kak MCTOYHHK OJIaromnoydns
J0JIel. DKOJIOTUYECKHUE 3aKOHBI IPUPOIOIIOIb30BaHHUS.

Ionynsayuonno-euoosoii yposens scusnu (16).

[Honstne Buna. Kpurepuu Buga: mopdosnoruyeckuii, pu3anoaoro-OnoXxuMudeckuii, reorpapuueckuii, 3K0J0THYECKUil U penpoyKTUBHBIN. CoBpeMeHHOE
IIpeJCTaBICHNUE O BUIe. bruosornyeckas KOHUENIMS BUA.

[Tonynmsammst kak ¢opma cymectBoBanus Bunaa. [lomymsiusa kak komnoHeHT BI'Tl. [Momymsammst kak reHeTwdeckass cucteMa. THIbl TOMyJISIUNI.
[onynsuuonHble 0cHOBHI 3BoMMoNKU. [ToHsTHE MUKpO3BOMIONMY. [IBIOKYIINE CUIIBI M (DAKTOPBI SBOJIOIIUH.

[Tonsitue BumooOpa3zoBanus. buopasnoo6pazue. Ciocoos 00pazoBanust BUI0B. [Iprannbl BeiMupanus. [loneITku cuctemaTu3anui OMOJIOTHIECKUX BHUIIOB.

CoBpemenHas cuctemMa opranu3MoB. CoxpaHeHne 6uopazHooOpasusi.



[Ipoucxoxnenue yenoseka. Otpsan npumatel. CemerictBo I'omunanbel. Hanpasienus somonuu ceMelicta I'omunna. CTaHOBIIEHNE YETIOBEKA KaK BUJA.
OO611ast 3aKOHOMEPHOCTh IBOJIOIIMH YETIOBEKA.

[TonynsSMOHHBIE OCHOBBI aHTPOTIOTEHE3a. Y HUKaJIbHAsE 0COOEHHOCTh Buaa YenoBek pazymubiid. [lonsaTue pac. Pacel yenoBeka: HerpouHas,
MOHTOJIOHM/IHAsI, EBPONEONAHAS. [ MITOTE3bI O MPOUCXOXKIECHUH YEJIOBEKAa COBPEMEHHOIO BU/IA.

[Tonsitue 6uonoruueckoit sBomonuu. [lonstue kpeanmonusme u Tpancopmusme. Teopust Yapnza JlapBuna o0 sBosonnu. @opmMbl K3MEHYHMBOCTH
OpPraHM3MOB: OMpe/eJeHHas U HeomnpeaeneHHas. [{oHsATHe HCKYCCTBEHHOTO 0TOOpa U €CTECTBEHHOTO 0TOOpA.

®opMHUpPOBAHNE CUHTETUYECKON TEOPUHU 3BOTOLNUA. COBpEMEHHAs TEOPUS IBOJIIOLIUMU KUBOTO MUpa. DJIE€MEHTapHbIEC €UHULIbI, SJIEMEHTAPHBIA MaTepUall U
3JIeMEeHTapHbIe (PaKTOPbI BOITIOLUH. JIBUXKYIIHE CHiIbl ABOIOLKN. OCHOBHBIE MOJIOKEHHSI CHHTETUYECKON TEOPHH SBOJTIOLUH.

Pesynbrats! 3Bomonuu. BugooOpasoBanue. EcTecTBeHHas cucTeMa KUBBIX OPraHU3MOB. DYKapHUOTHI U MPOKApUOTHL. [IpHCcIIocOOIEHHOCTD U afanTarys.
OcCHOBHBIE 32aKOHOMEPHOCTH IBOJIIOLINH.

Buonorunueckuii mporpecc. Apomopdos, uanoaganramnus, oduias aerenepanus. OCHOBHbIE HAIIPABICHUS BOITIOLHH.

Crienduika MOMyJISILMOHHO-BUJIOBOTO YPOBHS JKU3HH, €r0 CTPYKTypa W OpraHu3alys. 3HAYeHUE IMOMYJSIHOHHO-BUOBOTO YPOBHS. DYHKIMOHATIbHAS
POJIb MOy B TpUpoJie. 3HaYeHNUE TUKUX BHJIOB pacTeHU. 3HaYeHne TUKUX BHJIOB KUBOTHBIX. ['€eHOQOHA U MPUUMHBI THOETTN BUJIOB.

[ToBTOpEHUE MPOIIEHHOTO MaTepHaa 1o MepBoi U BTopoii riiaBam. OO00IIEHNE U 3aKPETTICHUE 3HAHHIA C TTOMOIIBI0 OMOJIOTHYECKOTO TECTHPOBAHUSI.

IToBTOpEHME MPOIiIEHHOr0 MaTepHralia o TpeThel U YeTBepToi r1aBaM. OO00O0IIEHNE U 3aKpEIUIEHUE 3HAHUN C TIOMOIIIbIO OMOJIOrMYECKOTO
TECTUPOBAHUSL.

11 KJIACC 2022-2023 YYEFHBIH 'O/
Opzanusmennwtii yposens ycusnu (17 u).
Oco0eHHOCTH OPraHU3MEHHOTO YPOBHS OpraHM3allyy JKU3HU. 3HauU€HHE OPraHU3MEHHOI0 YpOBHS B mpupojae. Opranu3M — OCHOBHAs TUCKPETHAasl KUBast
€IMHUIIA. DBOJIIOLIMOHHOE YUE€HHE OPIraHU3MEHHOTO YPOBHSI B IPUPOJIE.
[Tonarue 06 opranmsmax. CpoiicTBa opranuzma. Opranu3m Kak OuocucremMa. Buabl peryisiuu opraHu3Ma: CaMOperyJsius, TyMOpajdbHas peryJsuus,
HEpBHAs M HEPBHO-TYMOpaJbHas peryisuus. MHOrokjaeTo4ynble opraHu3mbl. OOMEH BeleCTB M MpPEBpallleHHs SHepruu B opraHusme. Cucrembl
KHU3HEJIEATSTLHOCTH KUBOTHOTO OPTaHU3Ma.
Pasmuoxenue: nonoBoe u 6ecnonoe. Buapl Oecnonoro pazMHokeHus. OCOOEHHOCTH MOJOBOTO pa3MHOXeHHs. [1oy1 ¥ MonoBble MPU3HAKU OpraHU3Ma.
OmutonorBopenue. Bunsl ormogoTBoperns. MIcKycCTBEHHOE OTUTIOI0TBOpEeHHE. J{BOHHOE OIIOAOTBOPEHHE IIBETKOBBIX PACTCHUH.
[Tonarue 06 oHTOreHe3e. IMOPHUOHANBHBIN (3apOABIILIEBBIN) MEPUOA PA3BUTHUS MHOTOKJIETOUYHOTO OpranuizMa — amOpuorenes. [locTaMOpruOHaNbHBIN, U
10CIe3apobIIeBbIH, neproa. CTaauu B3pOCIOro OpraHu3Ma.
3apoxaenue renetuku. Pabotel I'peropa Menaens. XpomocomHas Teopusi HacieacTBeHHOCTH. OcHoBHBIE mojoxkenuss XTH. OTHomeHus: reHoTumna u
¢enortuna. [lonsatue o reHome.



[MonstTre 06 m3meHunBOCTH. HacnencTBeHHass M3MEHYMBOCTH: MOAM(PUKAIIMOHHAS ((EHOTUITUYECKAs), TCHOTHITMYECKAs, KOMOMHATHBAsI, MyTallHOHHAS.
MyTtarene3, MmyTareH, MyTaHT. MyTalluu: €CTECTBEHHbIE U MCKYCCTBEHHBIC. THIBI MYTalllii: XpOMOCOMHBIE M T€HHBIC. 3aKOH «TOMOJIOTUYECKUX PSIOB
HACJIEICTBEHHON U3MEHYUBOCTI.

Metonsl pabotel I'. Mennensa. Yuctele nuauu. MoHoruOpuanoe, nuruOpuanoe U TpuruOpuaHoe ckpeuiuBanue. [lonstue amnenedt. I'oMo3urorHeie u
reTepO3UTrOTHBIE ajuiesd. JIOMMHAHTHBIE U pelieCCUBHBIE Tpu3HaKU. [1epBriil 1 BTOpoil 3akoH Menzens. ['unoresa 4ucToThl raMer.

Onpiter I'. Mengaens. MoHorubpunHoe u aurnOpugHoe ckpentuBanue. PekomOunanmm. Tpetuii 3akoH MeHmens. AHaIW3UPYIONMIEEe CKPEIIMBaHUE.
OTKIJIOHEHHUE OT CTAaTUCTUYECKHUX 3aKOHOMepHOCTeN. CLENIeHHOE HaclleI0BaHue IeHOB. [ eHeTnYeckne KapThl OpraHu3MOB.

3akperuieHue M CUCTEMaTH3allMsl 3HAHWM MO TEepBOMY, BTOPOMY M TpPETbeMy 3akoHaM MeHJenss 3a cueT pEeHIeHHs TeHeTHYEeCKUX 3ajad. T[urbl
B3aUMO/ICHCTBUS T€HOB.

[lonarue cenexkumu. 3amaun cenekuud. OCHOBHBIE METOJBI CEJIEKLIMHU: MCKYCCTBEHHBIH OTOOp (O€CcCO3HATENbHBIM M METOIUYECKUN), THOPHUIU3AIH
(BHyTpHuBHIOBass U MexBujaoBasi). WHOpumuHr u ayrOpununr. ['ereposuc. Metoasl rubpuamzanuu. MomnekynspHas rulOpunuszauus. MyrtareHes.
[Tonmumnonaus. [lepBuuHble 1 BTOPUYHBIE LIEHTPHI MPOUCXOKAEHUS KYIbTYPHBIX PACTEHUN.

[Tousatue nona. Mexanusm onpenenenus nona. OoreHe3. AyTOCOMHBIE M TOJIOBBIE XPOMOCOMBI, MYKCKHE M KEHCKHE XPOMOCOMBI. ['oMoramMeTHoe u
rereporaMeTHoe coueTanue. HacnenoBanue MprU3HAKOB, CIETNIEHHOE C 1MoyioM. ['oMoraMeTHsIil U retreporaMeTHslid noi. ['emodunus u gansronusm. Pomib
ayTOCOMHBIX XPOMOCOM.

OcoOenHocT TeHeTWKH denoBeka. OCHOBHOE HamNpaBlieHWE TEHETHKH uenoBeka. [loHstue kapuotuna. Mytanunu. HacnenctBeHHble OO0JI€3HH.
Mynstudakropusie 3a60neBanus. ['ennbsie 60e3an. XpoMocoMHbIe O0sie3Hn. MoHOCOMUS. METOBI JIeUeHUs!.

[IpeameT u 3ama4u MEIUITMHCKOW T'€HETUKH. BHOATHYECKUH KOJIeKC. DTUYECKUE MPUHIUIBI METUIIMHCKON reHeTukH. [lonstrue 6morexHomoruu. I eHHas
urxeHepusi. COBpeMEHHBIC acTIeKThl OMOTEXHOJIOTHIECKUX UCCIIEAOBAHUI. DTHUYECKHE aCTIeKThI KIIOHUPOBAHHUSL.

['ére Uorann Bonbdranr. )KuzneHHbI# 1TuKI yenoBeka. BoickazpiBanus puocodor: Ipux @pomm, Hukomait Anexkcannposud bepses.

[TonsiTe o BUpycax Kak opraHu3Max. SIBisieTCs JIM BUPYC KMBBIM OpraHu3MoM. Kakumu CBONCTBAMU KUBBIX OPraHU3MOB 00JAarOT BUPYCHI.
CtpoeHnue u cBoiicTBa BupycoB. [IpoHnkHOBeHHE BUPYCOB B KiIeTKH. [Iponcxoxkaenue BupycoB. Bupycel kak Bo30yautenu 3a6onesanuii. CIINJ. OPBU,
TPHIIIL.

Knemounwtii yposens scuznu (7 u).

Knerka — npencraButesip KI€TOYHOTO YPOBHS )KM3HU. 3HAUEHHE KJIETOYHOTO YPOBHS KMBOM MaTepuu. 3HaUYE€HUE KJIETOYHOrO ypoBHsA. OCHOBHAs €IMHULIA
YKU3HU U dJIEMEHTapHasi popMa JKU3HH.

OBoroIMs NEPBUYHON KieTkH. [lanpHeilmee ycinokHeHue KieTkd. OCHOBHBIE YacTH KJIETKU. IloBepXHOCTHBIN KOMIUIEKC KJIeTKU. lluTormnasma u ee
cBoicTBa. OpraHouIbl Kak CTPYKTYPHbBIE KOMIIOHEHTHI LIUTOIIA3MBbl.

JKu3Hp KneTku. DTanbl KJIETOYHOIO LUKJIA: IIEPBBIA U BTOPOM. JIIMTENBHOCTD KU3HU KJIETKH. JleieHne KIeTKu. MUTO3 WM HeNpsIMOE JIeJICHUE KIIETKU.
buonornueckoe 3HaueHne MuUTO3a. Melo3 — penpoAyKTUBHOE JiefieHre KieTku. CpaBHEHUE MUTO3a U Meilo3a. buonornueckoe 3HaueHue mMeiosa.

[Tonsitue o xpomocomax. CTpykTypa XxpoMocoM. HeructoHoBble U TUCTOHOBBIEC OEJIKH. Y POBHHU KOMIIAKTU3AIMK XpoMaTHHA. DYHKIIUU XPOMOCOM.
I'enetnueckuii kon. Tpanckpunmums.



Hayxka o xnetke — nuronorus. Ilonarue o knetke. Anumanbkyiau. IlepBble mono)keHns KiIeTodyHoil Teopuu. PazButue ydyenus o kierke. CoBpeMeHHas
KJIETOYHAs TEOPHUSL.
[Tonarue nenecoobpasHocTu U rapmMoHuu. COOTHOIIEHHE TApMOHMHU KMBOM KJIETKM M TapMOHUHM MHpa. B3auMOCBs3b W pa3HHULA MEXIY HOHATHIMU
«TapMOHUS» U IIPUPOJIOCO0OPAZHOCTHY.

O0001IeHrEe U cucTEMAaTHU3allis 3HAHUHA 110 TJIaBe 2.
Monexynapnetii yposens scuznu (10 u).
Oco0eHHOCTH MOJIEKYJISIPHOTO YpOBHS kU3HU. [Tommumepsl u MoHOMephl. PUNKO-XMMHUYECKHE CBOMCTBAa MOJIEKyJl. buonornueckue QyHKIUN MOJIEKYI.
CTpyKTypHBIE 2JIEMEHTBI MOJIEKYJISIPHOTO YPOBHsI )KU3HU. OCHOBHBIE MPOLIECCHI, 3HaUeHUE 1 opranuzanns MYK.
Heoprannueckue BelecTsa: BojJa, MUHEPAJIbHBIE COJIU, IBYOKHCh YIJIepoa, KUCIOThl U OCHOBaHMs. OpraHMYecKue BEIECTBA: YIIIEBObI, JIUIUABI, OCIKH
u HykjenHoBble Kuciaotel. Ctpykrypa JJHK u PHK. Pennukanus IHK.
Cunre3 kak yactb MeTabonusma. [lonstue merabonusma. [Tonsitue 6uocunTe3a u porocunresa. CreToBas u TeMHoOBas (pa3bl hoTocuHTE3a. DOTOCUTEMBI.
[uxn KanbBuHa.
[Tonarue o 6buocunTe3e Oenka. DTanbl CHHTE3a Oenka: TpaHcKpunuus, Tpancisaius. [lonstue antukonona. AxnenropHas yacte PHK. Tunst PHK: TPHK u
uPHK. Ilonstre nonnucomst.
[onarue o Omonoruueckum pacierieHun. ATO, AM® u AID. AspobHoe npixaHue. becKHCIOpOaHBIN 3Tan KIETOYHOTO JBIXaHHS, WU TIMKOJH3.
Kucnoponusiii atan kinerounoro apixanud. [{ukn KpeOca.
OmnacHocTh noaumepHoro mycopa. Ipo6iema ycroitunBoro pa3sutus. [ naBHble (akTOphl Jerpagalviyi U paloHbl UX MPOsIBIEHU. MoJenu pa3BuTHs Mupa.
DKOJI0THs M HOBOE BO33PEHHE Ha KyIbTypy. Kpurepun pa3BUTUs KyJIbTypBHIL.
O06o0uieHne U cucTeMaTu3alus 3HaHUH O CTPYKTYPHBIX YPOBHSX KMBOM MaTepuu. Buabl 6Mopa3zHO0Opasus: BHJIOBOE, T€HETHUECKOE, SKOJIOIMYECKOE,
reorpapuueckoe, COUaIbHO-ITOIOIHYECKOE U CTPYKTYPHO-YPOBHEBOE.

OO6o001eHre U cUCTeMaTH3alus 3HaHUN 1O YPOBHSIM OpPTaHH3AIMH XKUBOW MaTepUU: OPTaHU3MEHHOM, KJIETOUYHOM W MOJEKYyIspHOM. Mtoroas
OIICHKA 3HAHUI METOJIOM OMOJIOTUYECKOTO TECTUPOBAHUS.

Ilnanupyembie pe3yJbTaThl OCBOCHHSI YUeOHOI 0 MpeaMeTa
OcBoenue yuebHOro npeamera «buosorus» Ha ypoBHE OCHOBHOI'O 00I11ero o0Opa3zoBaHUsl JOHKHO 00eCIeYuBaTh TOCTUKEHUE CIETYOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MMPEIMETHBIX 00pa30BaTEeNbHBIX PE3yIbTATOB:

JUYHOCTHBIE PE3YJIBTATbHI

Iampuomuueckoe ocnumanue:

* OTHOIIEHUE K OMOJIOTHM KaK K Ba)XKHOM COCTaBJISIOIIEH KyJIbTYpbl, TOPAOCTh 3a BKJIAJ POCCHUICKMX M COBETCKMX YUEHBIX B pPa3BUTHE MHUPOBOU
Ouosoruueckoi Hayku. I'paxknaHckoe BOCIUTaHUE:

* TOTOBHOCTb K KOHCTPYKTHUBHON COBMECTHOH J1€ATEbHOCTH NMPH BBIIOJHEHUU HCCIEIOBAHUN M NMPOEKTOB, CTPEMIIEHUE K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIIH. I[}IXOBHO-HpaBCTBCHHOG BOCIIMTAHHUC:



* TOTOBHOCTH OIICHHUBAThH MOBEJICHUE U MTOCTYIKHU C MO3UILIMY HPAaBCTBEHHBIX HOPM M HOPM IKOJIOTUYECKOU KYIbTYPBI;

* IOHMMAaHKUE 3HAYMMOCTH HPABCTBEHHOTO aCIIEKTa JACSITEIbHOCTH YeJIOBeKa B METUIIMHE U OUOJIOTHH. DCTETHUECKOE BOCIIUTAHUE!

* IOHUMaHHE POJIi OMOJIOTHH B (POPMHUPOBAHUY ICTETUIECKON KYIBTYPbI IUUHOCTHU. [lenHOCmu HAyuHO20 NOZHAHUAL:

* OpUEHTAIIMS Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX MPEACTaBICHUN 00 OCHOBHBIX OMOJIOTMYECKUX 3aKOHOMEPHOCTSX, B3aMMOCBA3SIX UEIOBEKa C
MIPUPOJHON U COLIMATIBHOM CPENON;

* TIOHMMaHue POJH OUOJIOrMYecKoil Hayku B (HOPMHUpPOBAHMM HAyYHOT'O MHUPOBO33PEHHUS; Pa3BUTHE HAYYHOH IHOO03HATEIHLHOCTH, MHTEpeca K
OMOJIOTMYECKOIl HayKe, HAaBBIKOB UCCIIEIOBATEIBCKON EATEIbHOCTH.

Dopmuposanue Ky1omypsi 300p08bsL.

* OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBBIO M YCTAHOBKA Ha 3/I0POBBIA 00pa3 >KM3HU (3710pOBOE MHUTAaHHE, COOJIOJCHHE TUTHEHUYECKUX
MPaBUI U HOPM, COQTaHCUPOBAHHBIN PEXUM 3aHATHI U OTIbIXA, peryisipHas (Gu3nueckas akTUBHOCTB);

* OCO3HaHHWE MOCJEICTBUI U HENPUATHE BPEIHBIX MPUBHIUEK (YHOTpeOIeHHE aIKOTOIsl, HAPKOTUKOB, KypeHHe) U UHBIX (OpM Bpena JUIs
(buU3NYECKOT0 U MCUXUUYECKOTO 37]0POBbS; * COOI0ICHIE MPaBUJI O€30MTaCHOCTH, B TOM YHUCJIe HABBIKU 0€30MacHOTO MOBEACHUS B IPUPOIHON Ccpejie;

* c(hOpMHUPOBAHHOCTh HABBIKA PEQIICKCUH, YIIPABIECHUE COOCTBEHHBIM AMOIIOHAILHBIM COCTOSTHHEM.

Tpyoosoe 6ocnumanue:

* aKTUBHOE y4YaCTHE B PEUICHUH MPAKTHUECKUX 33724 (B paMKaX CEMbH, IIKOJBI, TOPOJa, Kpast) OMOJIOTHYECKON 1 HKOJIOTUIECKON HAalPaBICHHOCTH,
MHTEpeC K MPaKTUUECKOMY U3YUEHUIO MPO(ECcCHii, CBI3aHHBIX ¢ OMOJIOTHEMH.

Oxonocuueckoe socnumanue:

* OpHUEHTAIUs Ha TPUMEHEHNE OMONIOrMUECKUX 3HAHU NP PEIICHNUH 3a71a4 B 00JIaCTU OKPYKAIOIIEH Cpeibl;

* OCO3HAHHE IKOJIOTHUECKUX MPOOIIEM U IyTEeH MX pEIICHUS;

* TOTOBHOCTB K YYaCTHIO B IPAKTUYECKOH JIeATENbHOCTH SKOJIOTHYECKOI HalpaBiIeHHOCTH.

Aoanmayusn obyuarowe20cs K UsMEHAIOWUMCS YCILOBUAM COYUATILHOU U NPUPOOHOU CPeObl.

* aJIeKBaTHas OLICHKA N3MEHSIOIIMNXCS YCIOBHIA;

* IPUHATHE pelieHus (MHAUBUAYATbHOE, B TPYIIIE) B U3MEHSIOIINXCS YCIOBUAX HA OCHOBAaHUU aHANM3a OMOJIOTHYeCKON HHPOpMAIHH;

* IUTAHUPOBAHME JICHCTBUI B HOBOM CUTYalli HA OCHOBAHWHW 3HAHUK OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

METAIIPE/IMETHBIE PE3Y/IbTATHI

YHuBepcaibHbIE I03HABATEJIbHbIE 1eCTBUSA

Bazosvie nocuueckue deticmsus:

* BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKU OUOJIOTHUECKUX OOBEKTOB (SIBJICHMIA);

* YCTaHABJIMBATh CYIICCTBEHHBIH NPHU3HAK Kiaccu(uKauuu OMOJOTHYECKMX OOBEKTOB (SBJICHUH, MPOIECCOB), OCHOBAaHHS Ui O00OOIICHUS U
CpaBHEHMsI, KPUTEPHUM IPOBOJAMMOIrO aHAIU3a; C YYETOM IMPEUIOKEHHOW OMOJIOTMYECKO 3a/laud BBISBIATH 3aKOHOMEPHOCTH M IPOTHUBOpEYHUs B
paccmaTtpuBaeMbIX (pakTax ¥ HaOJIOACHUAX; IpeularaTb KPUTEPUH JIsl BHISIBJIEHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;

* BBISIBJIATH J1e(UIUTHI HHPOPMALIUY, JaHHBIX, HEOOXOAMMBIX JJIS peIlIeHHsI TOCTAaBICHHON 3a1au;

* BBISIBJISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3U IMPU W3YYEHUU OUOJIOTMYECKUX SBJICHUM M NPOIECCOB; JelaThb BBIBOJBI C HCIOJIb30BAHUEM
JIelyKTUBHBIX U UHAYKTUBHBIX YMO3AK/IIOUCHUN, YMO3AKIIOUEHHH IO aHAJIOTHH, (POPMYIHPOBATH TUIIOTE3bI O B3aUMOCBS3AX;



* CAMOCTOATENBHO BBIOMPATh CIIOCO0 pereHns yueOHOH OnoIornueckoi 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHUs, BHIOMpaTh Hanboee
HOJXOAALINN C Y4ETOM CaMOCTOSATENbHO BBIACICHHBIX KPUTEPUEB).

basoevie uccnedosamenvckue devicmeus:

* UCIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHUS;

* (GopMyIHpOBaTH BOMPOCHI, (PUKCHPYIOIIUE Pa3pbiB MEKAY PEATbHBIM U KeNaTeIbHBIM COCTOSIHUEM CUTYaIlMH, 0OBEKTa, ¥ CaMOCTOSTEIHHO
yCTaHaBJIMBAaTh HCKOMOE U JIaHHOE;

* (hopMUpPOBATh THIIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYXJIEHHUI, apryMEHTHPOBAThH CBOIO MO3UINI0, MHECHHE;

* [IPOBOJIUTH 110 CAMOCTOSITEIHO COCTABJIEHHOMY IUIaHY HAOJIOJCHHUE, HECTIOXKHbIN OMOJOrMYECKU SKCIIEpUMEHT, HEOOJIbIIOE UCCIIEJOBAHUE 110
YCTAaHOBJICHHIO OCOOEHHOCTEH OMOJIOTMYECKOTO 00BeKTa (Tporecca) M3ydeHUs, MPUYUHHO-CICICTBEHHBIX CBSI3€H W 3aBUCHUMOCTEH OHMOIIOTHYESCKUX
00BEKTOB MEXy COOOi;

* OLICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(POPMALIUIO, TOJYYCHHYIO B X0/I€ HAOIIOJCHUS M SKCIICPUMEHTA;

* CaMOCTOSITENILHO (pOPMyJIHpOBaTh 00OOIIEHUS U BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO HAOIOIEHHS, SKCIIEPUMEHTA, BIAJETh HHCTPYMEHTaMU
OLIEHKH JIOCTOBEPHOCTH IOJIYYE€HHBIX BHIBOJIOB U 000OIIECHHIA;

* IPOTHO3MPOBATh BO3MOXHOE JaJIbHEIIee pa3BUTHE OMOJIOTMYECKHUX MPOLECCOB M UX MOCIEICTBHS B AHAJIOTHUHBIX MM CXOAHBIX CUTyalUsX, a
TaKKe BBIIBUTATh TPEANIOI0KEHUSI 00 X Pa3BUTHH B HOBBIX YCIOBHAX M KOHTEKCTaX.

Paboma ¢ ungopmayueti:

* IPUMEHATH PA3TUYHBIE METOJIbl, HHCTPYMEHTBI M 3alpOCHl MPH MOUCKE B 0TOOpe OMOIIOTHYecKOoil MH(pOPMAIMK MM TaHHBIX M3 HCTOYHHKOB C
y4€TOM MpPEUIOKEHHOW ydeOHOH OMoJIornyeckod 3anauu; BbIOMpPaTh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBAThb M HMHTEPIPETUPOBATH OMOJIOTMYECKYIO
UH(POPMALIMIO PA3TUYHBIX BUIOB U (HOPM MPEICTABICHUS;

* HAXOJUThb CXOJAHBbIE apryMEeHThI (IOATBEPXKJIAIOLIME HJIM ONpPOBEpralollue OJHYy M Ty K€ HJEI, BEPCUI0) B Pa3IMUHBIX HH(GOPMAIMOHHBIX
UCTOYHUKAX;

* CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAJIbHYIO (JOpMY MpeAcTaBICHUs HH(POPMALUK U WUTFOCTPUPOBATH PELIaeMble 3aJjaud HECIO0XKHBIMU CXEMaMH,
JIrarpaMMamMu, HHOU rpaduKoil 1 MX KOMOMHAIMSIMH;

* OLIEHUBATh HAAEKHOCTh OMOJIOTNYECKON NH(OPMALIMK IO KPUTEPUSM, NIPEVIOKEHHBIM YUYUTEIEM WIH CHOPMYITMPOBAHHBIM CAMOCTOSTENIBHO;

* 3a[IOMHUHATh U CUCTEMATU3UPOBATH OMOIOTMYECKYI0 HHPOPMALIHUIO.

Yuueepcanvuvie kommynuxamuenvie oelicmeus

Obwenue:

* BOCIIPUHUMATh U (JOPMYIIMPOBATH CY>KICHHSI, BIpa’kaTh SMOLIMH B IIPOLIECCE BBHIIIOJHEHUS IPAKTUYECKUX U TAOOPaTOPHBIX padoT;

* BbIpa)KaTh ce0s (CBOIO TOUKY 3pEHMSI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;

* pacro3HaBaTh HeBepOalbHbIE CPEJCTBA OOLEHUS, IOHUMATh 3HAUEHUE COLMANIbHBIX 3HAKOB, 3HATh U Paclo3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX
CUTYyaIMi ¥ CMATYATh KOH(JIMKTHI, BECTH IIEPETOBOPHI,

* IOHUMAaTh HAMEPEHHUS APYTUX, MPOSIBIATH YBAXKUTEIBHOE OTHOILIEHHE K COOECETHUKY M B KOPPEKTHOM opme GopMyIHPOBATH CBOU BO3PAKEHUS;

* B XOJ/Ie AMAJIOra W/WIN TUCKYCCUH 3aJ1aBaTh BOIPOCHI 10 CYIIECTBY 0OCYXIaeMOi OMOJIOTHUECKOW TEMBbl M BBICKAa3bIBAaTh HJICH, HAIICJICHHBIC Ha
peleHre 6MoJIOTMYECKOoi 3a/1auu U MoAepKaHue OJ1aroKenaTeIbHOCTH OOIIEHUS;

* COTIOCTABJISITh CBOM CYKJICHUS C CY)KJICHHSIMH APYTUX YYACTHUKOB JTHANIOTa, 00HAPYKUBATh PA3IMYKMe U CXOJCTBO MO3UIIHIA;

* MyOJIMYHO MPEICTABIATH PE3YbTAaThl BHIIOIHEHHOT'O OMOJIOTHYECKOTO ONbITa (3KCIIEPUMEHTA, UCCIIEI0BaHMs, IIPOEKTA);



* CAMOCTOATENBHO BHIOMPATh (hOpMAT BBHICTYIUICHHS ¢ YUETOM 3aa4 MPE3EHTALNN 1 OCOOCHHOCTEH ayAUTOPUH U B COOTBETCTBUH C HUM COCTaBIIATH
YCTHBIE Y TUCbMEHHBIE TEKCTHI C UCIIOIb30BAHUEM UIUTIOCTPATUBHBIX MAaTEPUAIIOB.

Cosmecmuas dessmenbHOCMb (COMPYOHUYECMBO):

* MOHMMAaTh W HUCIOJb30BATh MPEUMYILIECTBA KOMAHAHOM M MHIUBUAYAJbHOW paOOThl MpPU PELIEHUH KOHKPETHOW OMOJIOrMYecKod mIpoOseMsl,
000CHOBBIBAaTh HEOOXOAMMOCTh IPUMEHEHHUS TPYIIOBBIX (POPM B3aUMOICHCTBUS NP PEIICHUH [TOCTABICHHON yueOHOI 3a1auu;

* [PUHUMATh LI€1b COBMECTHON JAEATENBHOCTH, KOJUIEKTUBHO CTPOMTH ACHUCTBUS MO €€ JOCTHIKEHHUIO: PacHpeiessaTh POJH, A0rOBapHUBaThCS,
00CyX/1aTh MPOIIECC U Pe3yJbTaT COBMECTHOU pabOThl; yMeTh 0000IIaTh MHEHHS HECKOJIBKHX JIIOJICH, MPOSIBISATH TOTOBHOCTh PYKOBOJUTH, BBIIIOIHATH
HOPYYEHUs, TOAUYUHATHCS;

* IUIAHUPOBATh OPTaHM3ALMIO COBMECTHOW pabOTHI, ONMPENeNsATh CBOIO pOJb (C y4€TOM MPEANOYTEHHH M BO3MOXKHOCTEH BCEX YYaCTHHKOB
B3aUMOJICHCTBUSA), paclpenesaTh 3aJaud MEKIy 4YiICeHaMH KOMaH/bl, y4acTBOBATh B IPYNIOBBIX (opMax paboThl (00CyXIeHHs, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBI U UHBIE);

* BBINOJIHATH CBOIO YaCTh paOOThI, IOCTUraTh KaU€CTBEHHOT'O pe3ysbTaTa [0 CBOEMY HAIPaBJICHUIO U KOOPAMHUPOBATH CBOM JEHCTBUS C APYTUMU
YJIeHAMHU KOMaH/Ibl;

* OLICHMBATh KAueCTBO CBOETO BKJIaJa B OOLIMHA MPOAYKT MO KPUTEPUSM, CAMOCTOSATENILHO C(OPMYINPOBAHHBIM yYaCTHUKAMHU B3aUMOJIEHCTBHUS;
CpaBHUBATh PE3yJbTaThl C MCXOAHOHM 3aJayeil W BKIIAJ KaKJOrO WieHa KOMAaH/bl B JOCTHKCHHE PE3yJIbTaTOB, Pa3leisaTh chepy OTBETCTBEHHOCTH H
HPOSIBJIATE TOTOBHOCTH K MPEIOCTABICHUIO OTUETA IIEpe IPYIIIOii;

* OBJQJIETh CHUCTEMOIl YHHMBEPCAJIbHBIX KOMMYHHKATHBHBIX JEHCTBHH, KOTOpass oOecreuuBaeT CHOPMHPOBAHHOCTH COIMAJIBHBIX HABBIKOB U
SMOLMOHAIBHOIO HHTEJUIEKTa 00yYaroIuXCs.

Ynueepcanvnuie pecynamuenuvie oeiicmeusn

Camoopaeanuzayus:

* BBISIBJIATH TIPOOJIEMBI JIsl PEIICHUS B )KHU3HEHHBIX M YU€OHBIX CUTYAIIHsX, UCTIONB3Ys ONOJIOTHYECKUE 3HAHNUS;

* OPUEHTUPOBATHCS B PA3ITUUHBIX MMOAX0aX NPUHATHA PEeLICHUH (MHAUBUIYaTbHOE, IPUHATHE PELICHUs B IPYIIE, IPUHITHE PEIIeHUI IPyMIIoi);

* CAMOCTOSATEIBHO COCTABIIATH aJITOPUTM PEILEHUs 3aauu (WM €ro YacTh), BHIOMpPATh CrIoco0 perieHus yueOHoi Onosornyeckoil 3agauu ¢ yaéTom
UMEIOIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh Mpe/laraéMble BApUaHThl PELICHUH;

* COCTaBJIATH TUIAH JACUCTBUH (TUTaH peatn3anuy HAMEUSHHOTO aJiTOpPUTMa PEIICHHS ), KOPPEKTUPOBATH MPEITI0KCHHBINH alTOPUTM C yIETOM
MOJYYEeHHUsI HOBBIX OMOJIOTHYECKUX 3HAHUHN 00 H3y4aeMOM OHOJIOTHYECKOM 00BEKTE;

* Ie7aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camoxoumpons (pegrexcus):

* BJIaJIETh C1I0CO0aMU CaMOKOHTPOJISI, CAMOMOTHBALINH U Pe(HICKCHH;

* 1aBaTh a/IeKBaTHYIO OLICHKY CUTYAIlUH U TpeAJiaraTh IJiaH e€ N3MEHEHMUS,

* YUUTBIBaTh KOHTEKCT U NPEIBUAETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IPU PEIICHUHM y4yeOHOM OMOJIOrMYecKoi 3ajadu, afganTupoBaTh
peleHre K MEHSIIOIMUMCS 00CTOSITEIbCTBAM;

* OOBSICHATh NPUYHHBI JOCTHIKEHUSI (HEIOCTHKEHHS) PE3yJIbTaTOB JAESATENbHOCTH, 1aBaTh OLEHKY IPUOOPETEHHOMY ONBITY, YMETh HAXOJUTh
MO3UTHUBHOE B MPOU30LIEIICH CUTYallUH;

* BHOCUTb KOPPEKTHUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, U3MEHUBIIMXCS CUTYallUi, yCTAHOBJIEHHBIX OIINOOK, BO3HUKILINX
TPYIHOCTEH;
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* OIICHHBATh COOTBETCTBUE PE3y/IbTaTa IIEJIU U YCIOBHSIM.

OMOUUOHAIbHBLI UHMETNEKM.:

* pa3nuuaTh, Ha3bIBATh U YIPABISATH COOCTBEHHBIMU IMOLUSIMU ¥ SMOIMSIMH IPYTHX;

* BBISIBJISITH M QHAIM3UPOBATH PUYMHBI SMOIHIA;

* CTaBUTH ce0s1 HA MECTO JIPYTOro YeJIOBEKa, IOHUMATh MOTUBBI 1 HAMEPEHUS IPYroro;

* PEryJIUPOBATh CIIOCOO BHIPAXKEHHUS IMOLIUH.

Ipunsamue cebs u opyeux:

* OCO3HAHHO OTHOCHUTBHCA K JPYroMy YeJIOBEKY, €r0 MHEHHIO;

* IpU3HABATH CBOE MIPABO HA OMIMOKY M TAKOE K€ TIPaBO JIPYroro;

* OTKPBITOCTD ce0€ U IPYTUM; * OCO3HABATh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

* OBJIQJICTh CUCTEMON YHHUBEPCAIBHBIX YYeOHBIX PETYJISTUBHBIX ICHCTBHIA, KOTOpas oOecrieunBaeT (JOPMUPOBAHHE CMBICIOBBIX YCTAHOBOK
JUYHOCTH (BHYTPEHHSS TIO3UIIMSI TMYHOCTH ), ¥ )KU3HEHHBIX HABBIKOB TUYHOCTH (yTpaBIeHHs COO0H, CaMOAUCIUITIINHBI, YCTOMUNBOTO MIOBEICHUS).

Ilpeomemnvimu pesynomamamu uzyuenusn npeomema «buonozua» ¢ 10 knacce asnaromesn cnedyrowue ymenusn:

1) chopMupOBaHHOCTH MPEACTABICHHUI O POJIM M MeCTe OMOJIOTUU B COBPEMEHHOW HAYYHOW KapTHHE MHUpA; IOHUMAaHHUE POJIM OMOJIOTHH B
dbopMupoOBaHUHU KpYro3opa 1 (pyHKIIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl pelIeHUS MPAaKTUYECKUX 3a/1a4;

2) BIaJIeHHE OCHOBOIOJIATAIONIMMU MOHSATHSAMHU W IMPEICTABICHUSIMHU O XHBOH NPHUpOJE, €€ YPOBHEBOH OpPraHM3allid M DBOJIIOLUH; YBEPEHHOE
MOJIb30BaHNE OMOJIOTUUECKOW TEPMUHOJIOTHEN I CUMBOJIMKOM;

3) BJIaAICHUC OCHOBHBIMU MCTOAAMU HAYYHOI'O IMO3HAHUA, UCIIOJB3YCMbIMU IIPpU OMOJIOTMYECKHUX HUCCIICAOBAHUAX JXKUBBIX O6’beKTOB 1 3KOCHUCTEM:
oIMCcaHue, U3MEPEHUe, MPOBEAeHNE HA0II0IEHUH; BBISIBJICHHE U OLIEHKA aHTPOTIOTEHHBIX U3MEHEHUI B IPUPOJIE;

4) chopMHPOBAHHOCTH YMEHH OOBSICHATH PE3yJIbTAaThl OMOJOTHUECKUX IKCIICPUMEHTOB, PELIATh 3JIEMCHTAPHbBIC OMOJIOTHYCCKHE 3a/1a4H;

5) chopMHpPOBaHHOCTH COOCTBEHHO MO3HUIIMK TI0 OTHOIICHHIO K OMOJOrHYECKOil MH(OpPMALUH, MOJYyIaeMOi U3 Pa3HBIX MCTOYHUKOB, K
rJ100aTbHBIM YKOJIOTHYECKUM MPOOIIEMaM H MyTSM UX PELICHHUS.

IIpeomemnvimu pezynomamamu usyuenus npeomema «buonozus» ¢ 11 knacce aenaomcea cnedyroujue ymenusa:

e OOBSCHATH: posib OMONIOTMU B (OPMUPOBAHWU HAYYHOTO MHPOBO33PEHHUS; BKIJIaJ OWOJIOTMYECKUX Teopuil B (HOpMHUpPOBAHHE COBPEMEHHOI
€CTECTBEHHOHAYyYHOW KapTHUHBI MMpPA; €JMHCTBO XUBOW M HEKUBOM IPUPOJBI, POJICTBO >KUBBIX OPTaHW3MOB; OTPULIATEIBHOE BIUSHUE AJIKOTOJI,
HUKOTHHA, HAPKOTUYECKUX BEIECTB Ha Pa3BUTHE 3apOJIbIllIa YeJIOBEKa; BIUSHUE MYyTareéHOB Ha OpraHU3M 4YeJIOBEeKa; B3aUMOCBS3H OPraHU3MOB U
OKpY’KaroIllel cpeJibl; MPUYUHBI 3BOJIOLUY;

e Pemath sneMeHTapHBIE OHOJOTHYECKHE 3aJauM; COCTABISATH DJIEMEHTApHbIE CXEMbl CKPEIIMBAaHUS M CXEMbl MEpEeHOCa BEUIECTB U DHEPTHH B
HKOCHCTEME;

e OmnuceiBaTh ocobeit Buaa o MOpQoIoru4eckoMy KpUTEPHIO;

e BruBmATE mpHCocOONeHUS OPraHU3MOB K cpefae OOWTaHWs, UCTOYHMKH MYTAareHOB B OKpYJKAalOMIeW cpele, aHTPOIIOTCHHBIE W3MEHEHHUS B
9KOCUCTEMAaX CBOEH MECTHOCTH;

o CpaBHHBaTh: OMOIIOTHYECKHE OOBEKTHI, TIPOIIECCHI M JIEJIaTh BHIBOJIBI HA OCHOBE CPABHEHUS;
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e AHanmu3MpOBaTh U OILICHWBATH PA3NUYHBIC THIOTE3bl CYIIHOCTH >XH3HHU, MPOMCXOKICHUS >KM3HM W YEJIOBEKa, II0OalbHbIE SKOJIOTHYECKHE
po0OJieMbl U IyTH UX PELIeHUs, OCIEICTBUS COOCTBEHHOM! AESTEILHOCTU B OKPYKaIoIlEel cCpee;

o Haxoauts naopmanuo o OMOIOrHUECKUX 0OBEKTaX B Pa3IMYHBIX HCTOUYHHKAX (Y4EOHBIX TEKCTaX, HAyYHO-TIOMYJISIPHBIX U3JAHUSAX, KOMIIBTEPHBIX
0azax maHHbBIX, pecypcax VHTepHeTa) U MPaKTHYECKH UX HCIOIb30BaTh;

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC (35 YACOB)

Ha3zeanue Tema ypoka Ocnoenvte euowt oeamenvnocmu | Hcnonvzoe
pazoena odyuarowuxca anue
ooopyoosa
HusA
uenmpa
«Touka
Pocmay

Beeoenue ¢ | 1. Copepxanue u | Cinymanue OObSICHEHHA YIUTEIS.
Kypc  obwei | ctpyktypa  Kypca | CamocTosiTennbHas paboTa ¢ yueOHUKOM.
ouonocuu (4 | oOmeit Owonoruy.

u). OcHOBHBIE
CBOMCTBA )KU3HM.
2. YPOBHH | pgira ¢ pa3IaTOYHBIM MaTEPHATIOM. IMEKTPOHHH!
OpraHialii Cnymanue 0ObICHEHUH YIUTEIIS. ¢ Tabnuue! 1
KUBON MATCPUH. CamocTosTenbHasi pabora ¢ yaebHukom. | [W1AKATEL.
3. 3nauenue | CnymaHue oObSICHEHUN yUUTENs.
MPAKTHYECKON CamocrosiTenbHas paboTa ¢ yaeOHUKOM.
OMOJIOTUH. OT6op U cpaBHEHHWE Marepuaiga 0
MeTto b HECKOJIbKMM HCTOYHUKAM.
OHMOJIOTHUECKUX
HCCIIEA0BAHUMN.
4. Kusoit mup u | Cnymanue oObICHECHHN YIUTEIS.
KyJIbTYypa. CamocrosTenbHas paboTa ¢ y4eOHHKOM.

Pabota ¢ kapToukamu.
PaboTa B mapax.

Bbuocgepuwrii | 1. VYuenue o | Cnymranue oObSICHEHUN YUUTEIS.
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ypoesen
arcusnu (7 u).

ounocdepe.

PaGoTa B mapax.
Pa6oTa B rpymmax.

2. [Ipoucxoxaenue
’KHBOTO BEIECTBA.

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
Cnymanue oObSICHEHUN YUUTEs.
CamocrosTenbHas paboTa ¢ y4eOHHUKOM.

3. bBuonornueckas

Crnymanue oObsICHEHUN YIUTEIIS.

HBOJTIOIUS B | CamocrosTenbHas paboTa ¢ y4eOHHUKOM.
pPa3BUTHHI PaboTa ¢ kapToukamu.
ouocdepsl. PaGora B mapax.
PaboTa B rpynmax.
[ToaroToBka K KOHTPOIBHOM paboTe.
IToBTOpEHME MPONIEHHOTO MaTEpHAIIA.
4, Kontponbnas | Pemenue 3aganuii KOHTPOJIBbHOM pabOTHI.
pabota Ne 1.
5. buochepa xak | Ciymanue oObSICHEHUN YIUTEIS. DNEeKTPOHHBI
rino0anbHas Pemenue 3anau. € TaOIuIbl U
HKOCHCTEMA. Pa6ora B mapax. TTaKaThl.
Kpyrosopor OcTaBineHue Kiacrepa.
BEIIECTB B | Pa3bop kiactepa y 10CKH.
IPUPOJIE.
6. Henosex  Kax Pabota ¢ pa3gaToyHbIM MaTepUaIoM.
HKHTEIL OHOChepEI Crymanue oObsICHEHUN YUUTEIs.
H o Cro CBASE  C | CamocrosrenpHas paboTa ¢ yaeOHHKOM.
PUPOJIOH.
7. DKONOTHMECKHE | pagira pa3gaToYHbBIM MaTepUAIIOM. Pabora ¢
Qakroper  m  mx Crnymanue oObsICHeHUN YUUTEII. repbapHeIM
SHadCHHC. CamocTosTenbHas paboTa ¢ yueOHuKoM. | MaTePHaloM
Buozeoyenom | 1. buoreonenos | Pabora B mapax.
uuecKui KaK 0coOblii | PaGoTa B rpymmax.
YpogeHb YPOBEHB Pabota ¢ yueOHUKOM.
scusnu (8 w). | OpraHu3aAUH Pabota ¢ pa3gaToyHbIM MaTepUaIOM.
KU3HM, OHO- W | 3amoJIHEHUE CBOIHON TaOJIMIIBL.
AKOCHCTEMA.
2. Crpoenue wu | CocraBicHHe OMOTCOIIEHO30B. DJIEKTPOHHBI

CBOMCTBA

Pa30op ctpoenus BI'LL.

€ Ta0JuIbl U
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OumoreoreHo3a. PaGoTa B rpymmax. TJIaKaThI.
Pa6ota no kapToukam.

3. JIaboparopHas Pabota B napax. Hudposas

pabota Ne 1. Pa6ora c repbapusimu. naboparopus

«[Ipucnocobnenno | BrisaBinenue 3aKOHOMEPHOCTEH | 1O PKOJIOTUHU

CTb PACTEHHUI U MIPUCTIOCOOICHHOCTH pacteHui U | (maTamk

KUBOTHBIX K JKUBOTHBIX K YCIIOBHSIM >KHU3HHU B JIECHOM | OCBEIIEHHOC

ycoBusiM xku3Hd B | BI'TI». TH,

JIECHOM dopmynupoBaHue BBIBOJIOB 0 | BIAKHOCTU H

OHOreoeHO03e». nabopaTopHOii padore. TeMIeparyp
bl)
PaGora c
repOapHbIM
MaTepHAIOM

4. CoBmectHas | Cnymanue oObsICHEHUM yunuTesl.

KU3Hb BHIOB B | Pabora c yueOHUKOM.

OuoreoreHo3e. Pabota 1o yueOHbIM KapTaMm.

IToaroroBka Kk KOHTPOJILHOU paboTe.

5. KontponbHas | Pemenue 3ananue KOHTPOJIBbHON PabOTHI.

paborta Ne 2.

6. [Tpuuunsl | PaboTa B rpymnmnax.

YCTOWYHBOCTHU PaGora ¢ yueOHHKOM.

OMOTeO1eHO30B. Pabota ¢ pa3gaTouyHbIM MaTepHuaIoM.

Ananus AHaJIM3 KOHTPOJIBHOM pabOTHI.

KOHTPOJIbLHOU Wcnpasnenue ommoOOK, JOMYIIEHHBIX Ha

paboTHI. KOHTPOJIbHOH pabdoTe.

7. 3apoxnenue u | PabGora B rpynmnax. ONEeKTPOHHBI

CMeHa Pabota ¢ yueOHUKOM. € TabJIuIbl U

OHOreoIeHO30B. Pabora c pazgaToyHbIM MaTepUaIOM. TUTaKaThlI.

8. Coxpanenue | PaboTa B mapax. Hudposas

pasHooOpa3us Pabota B rpynmax. naboparopust

BI'TI. Crnymanue oObsICHEHUN YIUTEIIS. 10 YKOJIOTHH

DKOJIOru4ecKue Pabota ¢ npoGiieMHBIMU BOIIPOCAMH.

3aKOHBI OO0cyxaeHne OTBETOB.

PUPOAONOIH30BAH
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.

Ilonynayuonn | 1. Bun, ero Cnymanue 0ObSICHEHUN yUUTEs. Pabora c
0-61006011 KPUTEPUHU U CamocrosTenbHas paboTa ¢ ydeOHUKOM. | repOapHbIM
YpoeeHb CTPYKTYypa. Pabota ¢ xaproukamu. MaTepHaIOM
scusnu (16).
2. JlaboparopHas Pa6ota B nmapax. Hudposas
pabota Ne 2. Pabota ¢ repbapusimu. nabopaTopus
«Mopdonoruyecku | Pabora o MOP(}OJIOTHIECKUM | 110 SKOIOTUH
€ KpuTepuH, KPUTEPUSIM. (maTumk
ucnosb3yeMele mpu | Pabora Ha onpezneneHue BUIOB. OCBELIEHHOC
OIpeICIICHUN ®opmynupoBaHue BBIBOJIOB 1o | T,
BHUJIOBY. nabopaTropHot padore. BJI&KHOCTH U
TeMIIeparyp
bI)
Pabora C
repOapHbIM
MaTepHaioM
3. Homynanpus xax Pabora ¢ pa3gaTo4HBIM MaTEpUAIIOM.
(bopma Criymanue oObsICHEHUN yUUTENs.
CYIECTBOBAHMA CamocrosTenbHas paboTa ¢ y4eOHHUKOM.
BHUIA, ocobas
reHeTHYEeCKast
cucrema U
OCHOBHasl €IMHUIIA
HBOJIIOIHH.
4. Pabota ¢ pa3gaTouyHbIM MaTepHuaIoM. OUEKTPOHHEL
Bunoobpasosanne Crnymanue 0ObsICHEHUN yUnuTeIIsl. ¢ Tabnuie! 1
R MPOIECE | CamocrosTenbhas pabota ¢ yueOuukom, | 'AKATHL
BO3HUKHOBEHUS
HOBBIX BHJOB Ha
3emie.
5. Oransl | PaboTa ¢ pa3naTOYHBIM MaTepUAIIOM. ONEeKTPOHHBI
IIPOUCXOKACHUS Pabota ¢ xapToii ypoka. € TabmuIbl U
YeJI0BEKa. 3akperuieHue 3HaHUH 110 TeMe. TUTaKATHI.
ITonroroBka K KOHTPOJIBHOM padoTe.
6. Konrponbnas | Permenue 3aanuii KOHTPOIbHOM paboTHI.
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pabota Ne 3.

7. UYenoBek Kak

PabGoTa c pasaaTOYHbIM MAaTCpHUAJIOM.

VHUKaIbHBIA  BuA | PaboTa ¢ kapToii ypoka.

KUBOM  IpUpOAbl. | AHaMU3  OWIMOOK, JOMYIIEHHBIX Ha
Ananus KOHTPOJIbHOM paboTe.

KOHTPOJIBHOM

paloTHI.

8. Ucrtopus | Cnymranue o0bsICHEHUN YIUTEIIS.
pa3BUTHS CamocrosTenbHas paboTa ¢ y4eOHUKOM.
HBOJIFOIIMOHHBIX OTtbop u cpaBHEHHE MaTepuana IO
uaen. HECKOJIbKMM MCTOYHHUKAM.

9. CoBpemennoe | Pabora ¢ pa3gaTo4HbIM MaTepUAIIOM.
yueHue 00 | Cnymanue oObsCHEHUH YUUTEIs.
SBOJIIOIMH. CeMHHapCKoOe 3aHsATHE.

10. PesynbTathl | PaboTa ¢ pa3naTouHbIM MaTepHAIOM.
somoru U ee | Cinymanue oObsICHEHUH yUUTels.
OCHOBHBIE CeMuHapcKoe 3aHsTHE.

3aKOHOMEPHOCTH.

11. OcHoBHble | PaboTa ¢ pa3naToyHBIM MaTEpUAIOM.
HarpaBJICHUS Crymanue oObsICHEHUN YIUTEIs.
IBOJIIOLIMH. CeMHHapCKOE 3aHsTHE.

12.  Ocob6ennoctu | Cinymanue 0ObSICHEHUN YUUTES.
MOMYJISLIUOHHO- PaboTa ¢ mpobieMHBIMU CUTYAITUSIMU.
BUIOBOrO ypoBHs | Pa3bop  mpemnoxeHuii 1mo  oxpaHe

Ku3HU. Beemupnas
CTpaTerus OXpPaHbI
IIPUPOJHBIX BUJIOB.

IIPUPOJHBIX BUJIOB.

13. O0o0uteHne n

[ToBTOpEHME NPONEHHOTO MaTeEpHaa.

CUCTeMAaTH3aIIUS Pabora B mapax.
3HAHUU. CamocTosiTenbHast pabora o
KapTOUYKaM.
IToaroroBka k KOHTPOJIBHOM padoTe.
14. O606menne n | [ToBTOpEeHNE NPOHACHHOTO MaTepHaIa.
CUCTeMAaTU3aIIHS Pa6ora B mapax.
3HAHUU TI0 KypCy CamocrosiTenbHast pabota o
owomornu B 10 | kapToUKam.
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KJ1acce. [ToaroroBka K KOHTPOJIBHOH padore..
15. Wrorosas | Pemenue 3aganuii KOHTPOJIBbHOM pabOTHI.
KOHTPOJIbHAS
paborTa.
16. Ananu3 | Pabora Han ommbKkamMu.
KOHTPOJIbHOM Pa30op 3amaHuii KOHTPOIBLHON PAOOTHI.
paboTHI.
11 KJACC (34 YACA)
Ha3zeanue Tema ypoka OcHnognbwie euowt deamenvnocmu | Ucnonv3os
pazoena ooyuarowuxcs aHue
ooopyooea
HuUA
uenmpa
«Touka
Pocmay
Opzanusmenn | 1. Opranusmenssiii | Cinymanue oObsICHEHUH yuuTens.
olit  ypoeens | ypoBeHb ku3HU H | CamocTrosiTenbHas paboTa ¢ ydeOHUKOM.
srcuznu (17 u). | ero ponb B
pUpoJIe.
2. Oprammsm xax Pabota ¢ pa3gaTouyHbIM MaTepHuaIoM. INEKTPOHHHI
Onocuctema. Cryuranue oObsICHCHUI YIUTEISL. € Tabauubl H
TIpoueccrt CaMocTosiTelbHas paboTa ¢ yueOHukom, | |- AKaThL.
KHU3HEIEATSITHHOCT
Y MHOTOKJICTOYHBIX
OpPTaHU3MOB.
3. Pa3muoxenue | Ciymanue oObsICHEHUH YUUTEIS.
OpraHU3MOB. CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
OmnonorBopenue u | OT60p W cpaBHEHHWE MaTepuaya 1o
€ro 3Ha4YCHHUE. HECKOJIbKUM UCTOYHHKAM.
4, PazButne | Cnymanue oObSICHEHUIN yUUTES. DIJIEKTPOHHBI
opraHusma ot | CamocTosiTenpHast padoTa ¢ yAeOHUKOM. | € TaOIuIbl U
3apOXKICHUS no | Pabora ¢ kaproukamu. TUTAKATBI.
CMEpTH Pabota ¢ npe3enTanueii.
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(oHTOTrEHE3). [TpocmoTp BUAEOPPArMEHTOB.

5. W3 wucropum | Ciymanue oObsICHEHUN yUUTES.
pa3BUTHUS Pabora B mapax.

TEHETUKH. Pabora B rpymmax.

Pemenue reHeTHuecKux 3agad.

6. HsmemmBocts Pabota ¢ pa3gaTouHbIM MaTepUaIoOM. ONEKTPOHHEL
HpHU3HAKOB Crnymranue oObsICHEHUH yUUTEIIS. € Tabmuilbl 1
OpraHusMa - €¢ | CanocrostensHas pabora ¢ yaeOuukom. | [1AKaTEL.
THIIBL. PaGota ¢ 1onoMHUTETLHBIM MaTEPUATIOM. Pabora ¢
repOapHbIM
MaTepHaIoM

7. T'enernueckue | CiymaHue OObSICHEHUN YIUTEIIS. DIJIEKTPOHHBI
3akoHOMepHOcTH, | CamocTosTenbHas paboTa ¢ y4eOHHUKOM. | € TaOJUIBl U
OTKpPBIThIE I'. | Pabora ¢ kapToukamu. TJIaKaThI.
Mennenem. Pab6ota B mapax.

PaboTa B rpynmax.

Pemienune renetnyueckux 3anay.
8.  Hurubpunnoe | Ciymanue oObICHEHUH yUUTEIS.
CKpeIllMBaHuUE. Pemenue mocraBieHHBIX 3a/a4.

Pabora ¢ yaeOHUKOM.

PaboTa B mapax.

Pabora B rpymnmax.

Pemennie reneTnyeckux 3aad.
9. Pemenue | Cnymanue oObsICHEHHI yUUTES.
TCHETUYCCKUX Penrenue reaeTndeckux 3aaad.
3ajiay. PaGora B mapax.

Pabota y nocku.
10. JlaGoparopnas | PabGora B mapax.
pabora  Ne 1. | BeimosmHeHue 3aJaHUl TI0 PEIICHHUIO
«Pemenue TeHETUYECKUX 3a]1a4.
AKCIIEPUMEHTAIbH
BIX  33da4 10
TEHETUKE».
11. Tenemmuecknue | posora pa3aaToOuHBIM MaTEPHAIIOM. INEKTPOHHEI
OCHOBbI CENCKUMH. | (purape 0GBICHEHMI yUHTEIA. € TaOnuLbl U
Bxman H. W. IUTAKATBI.

CamocrosTenbHas paboTa ¢ Y4eOHHKOM.
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BasuiioBa B

pa3BuUTHE
CEJIEKIIMH.
12. T'enetuka mosa | PaboTa B mapax. DNEeKTPOHHBI
U HacnenoBaHue, | PaGoTa B rpymmax. € TaOnuIbl U
CLIETJIEHHOE c | Pemenne reHeTnveckux 3amad. TUTaKATHI.
MIOJIOM.
13. Pabota ¢ npezeHTanuei. ONEKTPOHHBI
Hacnencreennbie | Paborta ¢ y4eOHHKOM. € TaOnuIBl U
OonesHu yenoseka. | Pasbop TCHETUYECKUX OoJie3Hel | IUIaKaThl.
YeJIOBEKa.
[IpocMoTp BuaeodparMeHToB.
OO6cy>XaeHre MOJTyYEeHHbBIX 3HAHHH.
14. Menumnckas Pabota c pa3gaToyHbIM MaTepUaIoM. OUEKTPOHHEI
TCHCTHKA 1 Crnymranue oObsICHEHUH yUUTETISI. ¢ Tabumupt 1
AOCTIOKCHMA CaMocrosiTenbHas paboTa ¢ yUeOHHKOM. TITaKaThl.
OMOTEXHOJIOTHH.
15. TsopuectBo B | PaGoTa ¢ pazgaTouHbIM MaTepHUaIOM.
KHU3HU YenoBeka u | Ciymianue oObSICHEHUH yUuTes.
o01ecTBa. CeMuHapckoe 3aHsTHE.
CocTtaBrieHue MpoeKTa.
IToaroToBka K KOHTPOJIBHOM pabore.
16. KonrtposbHas | Pemenune 3anannii KOHTPOJIBLHON paOOTHI.
pabota Ne 1.
17. [apctBo | Ciymanue oObICHEHUH yuuTens.
Bupycsl. PaboTa ¢ 10NOJIHUTENBEHBIM MaTEPUATIOM.
Bupycurie CocraBiieHue Kiacrepa.
3a00J1eBaHUsI. Paz6op BUPYCHBIX 3a00JIeBaHU.
Ananus DNEeKTPOHHBIC TAOIHIIBI U TUTAKATHI.
KOHTPOJIBHOMH Pabota ¢ BuneodpparMmeHTamu.
paloTHI.
Knemounwui 1. Knertounstit | Cinymanue oObsICHEHUH yUUTES. DJIEKTPOHHBI
YpoeeHb YPOBEHb CamocrosiTenbpHas paboTa ¢ yaeOHUKOM. | € TaOJNHIbI U
acuznu (7 w). | opraHuzanyu OTbop W cpaBHEHHWE MaTepuana IO | IUIaKaThl.
JKUBOUM MaTepuu U | HECKOJbKUM UCTOYHHUKAM.
ero pOJIb B
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MIPUPOJIE.

2. Kmerka u ee | Pabota B mapax. Muxkpockorn
CTPOCHHE. PaGora B rpynmax. M poBOH,
Opranougel  kak | CocTaBieHHE ONOPHOM TaOJINLIBI. MHKpOIIpena
CTPYKTypHBIE Cnymanue oObSICHEHUN yUUTEINS. paThl
KOMIIOHEHTBI IIpoBepka 3HaHHUIA.
[IUTOIJIA3MBI.
3. Knerounsiii | Ciiymanue 00bsICHEHUN YIUTEIIS. DJIEKTPOHHBI
LUKIL. Jenenue | Pabota ¢ MOTyIbHBIMU Ta0IHIIAMH. € TaONHIbI U
KJIeTKH — MHUTO3 U | PaGota c OMOJIOTUYECKUM | TIJIAKaTHI.
MEHO03. KOHCTPYKTOPOM.
4. Crpykrypa wu | Cnymanue oObICHCHHA YIUTEIS.
byHKIIN CamocrosTenbHas paboTa ¢ Y4eOHHKOM.
XpPOMOCOM. Pabora c kapToukamu.
. Hetopust | pygor ¢ pa3gaToYHbBIM MaTEpUATIOM.
PasBUTIA HAYKI O | Cyimanme oObsCHEHNH yauTEIIS.
KJIeTKe. CamocrosTenbHas paboTa ¢ Y4eOHHKOM.
6. Lapmomua m Pabota ¢ pa3gaTo4HbIM MaTEpUAIIOM.
uenecoe6pa3H00Tb Cnymanue oObICHEHUN YUUTENS.
B AHUBOM PUPOJIC. | CapocrositensHas paboTa ¢ yaeOHHKOM.
CeMmuHapCcKoOe 3aHSTHE.
[Toaroroska K OUOJIOTUYECKOMY
TECTUPOBAHUIO.
7. buonoruyeckoe | Pemienne  3amaHuii  OMONOTMYECKOTO
TECTUPOBAHUE TIO | TECTUPOBAHUA.
riase 2.
Monexynapn 1. MonexynspHbld | pagora ¢ Pa3IaTOUHBIM MATEPHAIIOM.
bitk ypo6eHd | YPOBCHb — HHUSHU. | Cpyyrapme 06bsICHEHHIT yIHTEIISI.
arcusnu (10 ). | sHaueHne 1 pob B CamocrosiTenbpHast paboTa ¢ yUeOHHKOM.
TIpHUpOAC. PaGora B rpynmax.
OO0cyxeHne BOIPOCOB.
2. OCHOBHBIC | pyGora ¢ pa3IaTOYHBIM MaTEPUATIOM. ONeKTPOHHEI
XUMUHCCKHC . | Coymanue oObSICHEHUIN YUUTEIS. € Tabnuul U
COEIMHEHMUSI )KUBOU IJIaKaThI.

MaTCpHH.

CamocrosTenbHas paboTa ¢ y4eOHHKOM.
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Crpykrypa u | PaGora B rpynmax.

byHKIHHA

HYKJIEUHOBBIX

KHCJIOT.

3. [Tponecest | Cnymanue oObSCHEHUHN YUUTES. DNEKTPOHHBI

cuHTe3a B JKUBBIX | CamocTosiTeNnbHAs paboTa ¢ Y4eOHHUKOM. | € TaOJHUIbl |

KJIeTKaXx. OTt0op ® cpaBHeHME MaTepuana IO | [UIAKATHI.
HECKOJIBKUM HCTOYHHKAM.
3anoyiHeHHe ONOPHON TaOJINIIBL.

4. [Ipoueccs | PaboTa ¢ paznaToyHbIM MaTepUaIOM. ONEeKTPOHHBI

ouocunresa Oenka. | Pemenune 3agaud. € Ta0auIel U
Cnymanue oObsSCHEHUHN yuuTes. ITaKaThl.
PaGora c OouonornueckuM | buonorudeck
KOHCTPYKTOPOM. 15074

KOHCTPYKTOP

5. Monekynsapusle | PaGota ¢ pa3gaTouHbIM MaTepHAIOM.

MPOLECCHI Pemrenue 3amau.

pacILeIIeHHs. Crnymranue oOBSICHEHUH yauTedsl.
PaboTa B nmapax.

6. Xumnueckoe | Ciymanue oObsSCHEHUHN yUUTES. DNEKTPOHHBI

3arpsisHEHHE CamocrosiTenbHas paboTta ¢ yaeOHUKOM. | € TaOJIULbI U

OKpY KaroIeu OT6op W cpaBHEHHWE Marepuaia 0 | TUIAKAThI.

Cpelsl KaK | HECKOJIbKMM UCTOYHHUKAM.

rio0anbHas CemuHapckoe 3aHsTHE.

IKOJIOTHYECKAs Pa3bop mnpennoxenuit 1mo Ooprbe ¢

npobnema. Bpewms | sKoJ0rMuecKUMU MpodIeMamu.

9KOJIOTUYECKOU

KYJIBTYPBI.

7. 3axmouenue: | Ciymanue oObsICHEHUH yUnuTesl.

CTPYKTYpHBIE CamocrosTenbHas paboTa ¢ y4eOHUKOM.

YPOBHH OTbop u cpaBHEHHE MaTepuana 1o

OpraHu3aIu HECKOJIbKUM UCTOYHHUKAM.

YKMBOW MaTEpUH.

8. O6o06menne | PaboTa ¢ pa3gaTrodHbIM MaTEpHATIOM.

3HAHUM 10 Kypcy

Pemenne 3amau.
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ouonoruu 11 | 3akperuieHue 3HaHUH 110 TEME.

KJacca. IToaroToBka K KOHTPOJIBHOM padore.

9. Hrorosas | Pemenue 3ananuii KOHTPOJIbHOM PabOTHI.
KOHTPOJIbHAS

paborTa.

10. Anamms | McnpaBnenue onmoox.

KOHTPOJIBHON Paz6op 3amanuii KOHTPOIBHON pabOTHI.
paloTHI. Crnymanue oObCHEHUN YIUTEIIS.
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