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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTMH TEOPETHUECKYI0 OCHOBY s
ompeneneHuss MOAXOAOB K (OPMUPOBAHUIO COJEPKAHMUS y4yeOHOTO MpeaMeTa
«buosiorus»  CcOCTaBWIIM:  KOHUeNTyaldbHble Tmojoxkenus @PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJieH, Colep KaHus, Pe3yIbTaToB 00yUeHUsI U TpeOOBaHMIA
K YPOBHIO TOATOTOBKH BBHIITYCKHUKOB, IMOJIOKEHHUS 00 OOIMMX IENSIX W MPUHITUTIAX,
XapaKTEPU3YIOIMINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHETO 00IIEro 00pa30BaHUs
B Poccuiickoit denepainu, a TakkKe MOJI0KEHUS O crienu(uke OMOJIOTUH, €€ 3HAUCHUH
B IIO3HAHUU >KUBOM NPUPOJLI U OOECHEUYEHUU CYIIECTBOBAHUS YEJIIOBEUECKOTO
oOmectBa. CorjaacHO Ha3BaHHBIM TOJOKEHHSIM, OMNPEAEIEHbl OCHOBHBIE (DYHKIIMH
MPOTPaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma no O6uonoruu maé€t MpelcTaBiIeHUE O IEensaX, 00 o0mlel cTpareruu
oOy4eHHsI, BOCIIUTAHUS M Pa3BUTH OOYYalOIIUXCS CPEACTBAMU Y4EOHOro MmpeaMera
«buonorusy, onpenenser 00s3aTeIbHOE MPEAMETHOE COJEpPNKAHUE, €T0 CTPYKTYpY,
pacrpeneneHue Mo pasfenaM MW TeMaM, PEKOMEHAYEMYIO IOCIeI0BaTEIbHOCTD
M3y4YeHUs y4yeOHOro marepuajna ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKKM  O0pa30BaTENBbHOTO  MPOIECCa, BO3PACTHBIX  OCOOEHHOCTEM
o0yyarommxcs.

B nmporpamme mo OMOJIOTHH TaKXe YYUTBHIBAIOTCS TPEOOBAHUS K IIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEeIMETHBIM W MPEIMETHBIM pe3yjbTaraM OOy4YeHUs B
(hopMUpPOBAaHUM OCHOBHBIX BHUJOB Y4€OHO-MO3HABATEIHHON ACSATEILHOCTH/YUEOHBIX
NelcTBUM 00yYaromMXcsl 0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00pa30BaHusl.

B nporpamme mo Guoniornn (10—11 kmaccel, 6a30BbIi ypOBEHb) peann30BaH
NPUHIUI TPEEMCTBEHHOCTH B M3y4YE€HUHM OHoJoruu, Ojarojgapss uYeMy B HeH
MIPOCMATPUBACTCS  HANPABJICHHOCTh HAa  pa3BUTHE 3HAHWH, CBSI3aHHBIX C
(GhOpMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMSI, IICHHOCTHBIX OPHCHTAIIHM
JUYHOCTHU, SKOJIOTUYECKOTO MBIIUICHHUS, IPEICTABIICHUN O 3JI0POBOM 00pa3e KU3HU U
OCEpeKHBIM OTHOIIICHHEM K OKpYXKaromel mpupoaHoit cpene. [losromy Hapsgy c
M3ydeHUEM 00IeONOIOTHUECKIX TEOPHid, a TAK)KE 3HAHUN O CTPOCHHUH JKUBBIX CUCTEM
Pa3HOro paHra v CyIIHOCTH OCHOBHBIX MPOTEKAOIIMX B HUX MPOLECCOB B Mporpamme
mo OWoNOrMM YJeJNEeHO BHUMAHHME HCIIOJIB30BAHUIO TIOJYYEHHBIX 3HAHUU B
MOBCEIHEBHOM KU3HU ISl PEIICHUS MPUKIIAIHBIX 3a/1a4, B TOM YHCIIE: TPOPUIAKTUKA
HACJIEICTBEHHBIX 3a0oeBaHUM YeJI0BeKa, MEJIUKO-TE€HETUYECKOTO
KOHCYJIbTUPOBaHHUS, OOOCHOBAaHUS SKOJOTUYECKU LEJIECOO0PA3HOT0 TMOBEACHUS B
OKPY’KAIOIIEW NPUPOJHON CpENE, aHauv3a BIIUSHUS XO3SWCTBEHHOW IEATEIBHOCTU
YEJIOBEKA HA COCTOSIHUE NPUPOJHBIX W HCKYCCTBEHHBIX JKOCHUCTEM. Y CHUJICHUE
BHUMAHMUSI K TPUKIATHON HampaBJIeHHOCTH ydeOHoro mnpeamera «buonorus»
MPOJIMKTOBAHO HEOOXOIUMOCTHIO OOECTICUCHMsI YCIOBHM JIsl PEIICHUS OTHON U3
aKTyaJIbHBIX 33]1a4 IKOJBHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOPasl MPE/IOJIaracT



dbopMupoBaHue y OOYYarOIIMXCSA CIOCOOHOCTU aJanTHUPOBAaThCS K HW3MEHEHUAM
JMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHe cpenHero o0iero oopa3oBaHusl 3aHUMAET BaXKHOE MECTO.
Ona obecmneunBaeT (GOopMHUpPOBAHHWE y OOYYAIOIIMXCS TPEICTABICHUNA O HAyYHOH
KapTUHE MUpPa, paCIIUpsieT U 00001IaeT 3HAHUS O )KUBOM MPUPOJIe, €€ OTINYUTEIbHBIX
NpU3HaKaX — YPOBHEBOW OpraHU3alliy U BOJIOLNU, CO3AAET YCIOBUS JJIsl: IO3HAHUS
3aKOHOB JKUBOW MPUPOJBI, HOPMUPOBAHUS (PYHKIIMOHATBHONW IPAMOTHOCTH, HABBIKOB
3I0pOBOro U 0€30MmacHOro 0dpasa MKU3HHU, IKOJIOTHYECKOTO MBIIUICHHS], IEHHOCTHOTO
OTHOUIEHUS K )KUBOW MIPUPOJE U YETOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS MUMEET TAKXKE ISl PEIICHUs] BOCIHUTATENBHBIX U
pPa3BUBAIOIIMX 3a/1a4 CPEIHET0 00I11ero 00pa3oBaHUsl, COLMATN3AMN 00YyYaIOIINXCS.
Nzydenne Onosorun obecrnedynBaeT yCaoBHs Al (GOPMHUPOBAHUS MHTEIUICKTYa IbHBIX,
KOMMYHUKAITMOHHBIX W WH()OPMAIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIbTYpHI,
CIIOCOOCTBYET WHTETpAIlMK OMOJIOTHYECKUX 3HAHWUW C MPEACTABICHUSAMH U3 JIPYTHX
y4eOHBIX MPEAMETOB, B YacCTHOCTH, (U3MKH, XUMHM U Treorpaduu. HazpaHHbie
MOJIOKEHHUSI O TIpeIHa3HaYeHHH y4eOHOTO mpenMera «buomorusy) cocTaBUiIN OCHOBY
Ui OTpeneieHus] TOAXO0J0B K OTOOpY M CTPYKTYPHPOBAHHIO €r0 COACpKAHMS,
MIPE/ICTABJICHHOTO B MPOTpaMMe Mo OUOJIOTHH.

Ot6op conepxkanust ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYILIECTBIEH C MO3ULMNA KYJIbTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPBHIM
oOy4aroriiecs: JOHKHBI OCBOUTH 3HAHWUSI M YMEHHUS, 3HAUMMbIC ISl (hOPMHUPOBAHUS
oO0I1el KyJlbTYphl, ONPEETSIONINEe aJeKBaTHOE TTOBEJACHUE UYETIOBEKA B OKPY KAOIICH
MPUPOJHON Cpelie, BOCTpEOOBaHHBIE B TOBCEIHEBHOM JKH3HU M TPAKTUYECKOM
nesitenbHOocTH. Ocob0e MecTo B AITOM CHUCTEME 3HAaHUM 3aHUMAIOT 3JIEMEHTHI
COJIEp)KaHUsl, KOTOPHIE CIIy>)KaT OCHOBOW [isi (POPMHUpPOBaHUSI TPEACTABICHUN O
COBPEMECHHOM €CTECTBEHHO-HAYYHOW KApTUHE MHpa W IICHHOCTHBIX OPHUEHTAITUSIX
JMYHOCTH, CIOCOOCTBYIONINX TYMaHHU3AIMHA OMOJIOTHIECKOTO 00pa30BaHUsl.

CtpykTypupoBaHHe COAEpKaHHUA ydeOHOro MaTepuaga B MporpaMMe IO
OMOJIOTHHM  OCYIIECTBIEHO C Y4Y4€TOM TPUOPUTETHOTO 3HAYCHHS 3HAHUU 00
OTJIMYUTENHHBIX OCOOCHHOCTSAX JKUBOW TPHUPOABI, O €€ YPOBHEBON OpraHu3aIiuu H
ABOJIIOIMU. B COOTBETCTBUU C ATUM B CTPYKType yueOHOro mpenmera «buomorus»
BBIJICJICHBI CJICNYIONINE COJAepIKaTeabHble NUHUU: «buonorus kak Hayka. MeTtombl
Hay4YHOTO TO3HaHus», «Kierka kak Ouonormdeckas cucrema», «OpraHm3M Kak
Oouonornueckass cucremay, «CucremMa W MHOrooOpa3ue OpPTaHHYECKOTO MHUPAY,
«OBOJTIOIHUS KUBOU TMPUPOIBI», « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

ens wusyuenus yueOHOro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE OOYYAIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpTraHU3aIlluu
KUBBIX CHCTEM Pa3HOI0 paHra u MpUoOpeTeHHe YMEHUN HUCIOJIb30BaTh 3TH 3HAHUS
JUISl TPaMOTHBIX JIEUCTBUM B OTHOILIEHUU OOBEKTOB >KUBOW TMPUPOIBI U PEIICHUS
Pa3IUYHBIX )KMU3HEHHBIX MTPOOJIEM.



JlocTmkeHne 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 6azoBoM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIIECAYIONINX 3a/1ay:

OCBOGHHE OOYYarOIMIMMHCA CHUCTEMbl 3HAHMM O OHMOJOTMYECKUX TEOpHsX,
YYEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, IPABUIIAX, CIYKAIUX OCHOBOM TS
(GopMHpOBaHUS MPENCTABICHUM O €CTECTBEHHO-HAy4YHOH KapTHHE MHUpPA, O METOJax
HAYyYHOTO II03HAHUS, CTPOCHHHM, MHOTOOOPa3sMM M OCOOEHHOCTSIX MUBBIX CUCTEM
pa3HOr0 ypOBHS OpraHU3allid, BBIJAIOIIUXCS OTKPBITHUAX U  COBPEMEHHBIX
HCCIIEJOBAaHUSX B OMOJIOTHY;

(¢opMupoBaHue y O0Oy4YaroIIMXCSi TIO3HABATENbHBIX, HHTEJUIEKTYaJIbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEH B TMpollecce aHalu3a JaHHbIX O MyTSIX pPa3BUTHS B
OMOJIOTMY HAYYHBIX B3IJIAJIOB, UJEH U MOAXOA0B K U3YyYEHUIO )KUBBIX CUCTEM PA3HOIO
YPOBHSI OpraHU3alUu;

CTAHOBJICHME Yy oOOydwaromuxcsi oOwmeN  KyJabTypbl, (PYHKIHOHAIBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHHMI OOBSICHATH W OLICHUBAThH SIBJICHUS OKPYKAOIIETO
MUpa KUBOM NPHUPOABI HA OCHOBAHWUHW 3HAHUI M OMbITA, MOJTYYEHHBIX MPU U3YYECHUU
OMoJI0rNY;

dopMupoBaHMe 'y OOydYarOIIMXCS YMEHUN WUIIOCTPUPOBATH  3HAYEHUE
OMOJIOrMYECKUX 3HAHUW B NPAKTHMUECKON JESITENbHOCTH 4YEJIOBEKa, Ppa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIHMTAaHUE YOEKIEHHOCTH B BO3MOXHOCTU IIO3HAHUS YEJIOBEKOM >KUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OCPEKHOTO OTHOIICHHUS K HEH, COONIOACHUS ITHYCCKUX
HOPM IIPU MTPOBEIECHUHN OMOJIOTUYECKUX UCCIIEI0BaHUM;

OCO3HAaHWE LIEHHOCTH OMOJOTMYECKUX 3HAHWM JJi1 TOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYNbTYpPbl, 1J1s1 POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHHS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN M yMEHUN B MOBCEIHEBHOW JKU3HU JIA
OLICHKU MOCJEICTBUIA CBOEH AESITENIbHOCTU MO OTHOUIEHUIO K OKpYXalollel cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME U COOJIOJEHUE Mep MNPOPUIAKTUKH
3a00s1eBaHUM.

B cucreme cpennero obmiero oopazoBanusi «buosorusy, uzydaemas Ha 6a30BOM
YpOBHE, SBISETCS 00s3aTelabHBIM yUE€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB
npeaMeTHoOU obsacTu «EcTecTBeHHO-HAyYHBIC TTPEAMETHD».

Yucno 4acoB, OTBEIEHHBIX JUIsl u3ydeHus Ouonoruu B 10 kmacce — 34 yaca (1
qac B HEJIeJI0).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Tema 1. buosiorust kKak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTMU C OOIIECTBEHHBIMH, TEXHUYECKUMH H JPYTUMHU E€CTECTBEHHBIMU HayKaMH,
bunocodueit, TUKOM, ICTETUKONH H TpaBoM. Ponb Ouonornu B (HOPMHUPOBAHUU COBPEMEHHOW HAyYHOW KAapTHUHBI MHUpa.
Cucrema OMOJIOTMYECKUX HAYK.

Meroapl TO3HAHUS KUBOM MpuUpoAbl (HAOMIOEHHE, OJKCIIEPUMEHT, OIHUCAaHWe, HW3MEpPeHHe, Kiaccupukanus,
MOJICIUPOBAHUE, CTATUCTHYECKasi 00paboTKa JIaHHBIX).

JlemoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbuos, k. Yorcon u ®@. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MIPUPOIBD.

JlabopaTopHble U IpaKTHYECKHE PA0OThI:

[Ipaktuueckas padora Ne 1. «Mcronb3oBaHue pa3IMUHbIX METOJOB MPHU U3YUYEHUN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKusble cucteMbl (OMOCHMCTEMBI) KakK NpeIMeT HU3ydeHus Ouosnoruu. OTIMYME XKUBBIX CHCTEM OT HEOPraHUYeCKOu
MIPUPOJIBL.

CgoiicTBa OMOCHCTEM U MX pa3zHOOOpazue. YPOBHU OpraHU3aIlMud OMOCUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIMH,
OpraHU3MEHHbIN, TOMYISAIUOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOreoeHOTUUECKHIT), OMoChepHBIi.

JdemoHcTpanuu:

Tabnuibl u cxembl: «OCHOBHBIE IPU3HAKH KU3HWY», « Y POBHU OPTaHHU3AIUN KUBOM TPUPOIBI.

Oo6opynoBanue: mojens moJiekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KJIETKU. XHMUYECKUE BJIEMEHThI: MAKPOAJIEMEHTBI, MUKPO3JEMEHThl. Bola M MUHEpalbHbIE
BEILIECTBA.

DyHKIMU BOABI U MUHEpAJIbHBIX BelIeCTB B KieTke. [lognepxanue ocMoTHyeckoro 6anaHca.



benku. CoctaB u ctpoeHne 6e1KkoB. AMUHOKHCIIOTHI — MOHOMEPHI OeNkoB. HezaMeHnMble 1 3aMeHUMbIE aMHUHOKHCIIOTHI.
AMMHOKHUCIIOTHBII COCTaB. YPOBHHU CTPYKTYphI O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHAs, TPETHUYHAs W YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buonornueckue pyHKIuu 0EIKOB.

®epMeHTHl — OMonoruueckue Katanuzatopsl. CTpoeHue (epmeHTa: aKTUBHBIM IEHTP, CyOCTpaTHas CHEU(PUIHOCTD.
Kodepmentsr. Butamunbl. Otinuust GepMEHTOB OT HEOPTaHUYECKUX KAaTalu3aTOPOB.

VYrieBonbl: MOHOCaxapubl (TJII0K03a, pru003a U J1€30KCUprb03a), Aucaxapuibl (caxaposa, JIakTo3a) U MOJIMCaXapHIbl
(xpaxMa, TJIMKOTeH, LeJUTI0J103a). buonornueckue GyHKIUN yrieBOIOB.

JIunuel: Tpurauuepuipl, Gpochonunuasl, crepouasl. I'napopunbHo-rupodoOHbIe cBoiicTBa. buonornyeckue pyHkuu
munuoB. CpaBHEHHE YTIEBOI0B, OEIKOB U IUIUA0B KAK HICTOYHUKOB SHEPTUU.

Hyxneunossie kuciotel: JTHK nu PHK. Hykneotuast — MoHOMEpHI HYKJIEHMHOBBIX KUcHIOT. Ctpoenue u ¢ynkuuu JJHK.
Crpoenue u pynkuuu PHK. Bugst PHK. AT®: ctpoenue u pyHKUIUU.

[uronorust — Hayka o kieTke. KieTtouHas Teopus — OpUMeEp B3aUMOJEUCTBHUS MAEH U (PAKTOB B HAYYHOM IO3HAHHHU.
Metoapl 3y4eHus KIETKH.

Kinerka kak nenoctHas >xuBasi cuctema. OO0mue npu3Haky KJIETOK: 3aMKHYyTasi Hapy:kHas mMeMmOpaHa, moJiekyibl JJHK
KaK TeHEeTHYECKHUI anmnapar, CucTeMa CUHTe3a Oeska.

THunel KJIETOK: SyKapuoTUYECKast U pokaproTuyeckas. OCOOEHHOCTH CTPOEHHUS NPOKapuoTHUeCcKou kieTku. Knerounas
cTeHka Oaktepuid. CTpoeHHE 2YKapUOTHUYECKON KJIeTKH. OCHOBHBIC OTINYMS PACTUTEIBHOM, )KUBOTHON U TPUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsI CTEHKA, MNIMKOKAJIMKC, UX QyHkiuu. [Ina3zmarndyeckas memOpaHa, eé
cBoiictBa U ¢yHkiuu. [lutomnasma u e€ opranounsl. OgnomemOpannbie opranouabl kietku: IIIC, ammapar ['ombmxu,
n130coMbl. [losyaBTOHOMHBIE OpPraHOMIABI KJIETKW: MUTOXOHAPHM, IUIacTUAbl. IIpoMcxXoxkaeHne MUTOXOHIAPUM M IUIACTHU.
Bunel nmactun. HememOpaHHbIE OpraHouabl KIETKU: pUOOCOMBI, KJIETOYHBIH LEHTpP, LEHTPUOIU, PECHUYKU, >KTYTHUKH.
OyHKIUKA OPTraHOUJIOB KJIETKU. BrirroueHus.

Snpo — perynsatopHblii ueHTp kieTku. CTpoeHue sipa: siaepHas 000J0YKa, KapuoIlula3Ma, XPOMATHH, SIPBILIKO.
XPpOMOCOMBI.

TpaHcnOpT BEIECTB B KIETKE.

JdeMoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P.
@®pankiug, K. M. bap.



Jnarpammel: «Pacripenenenne XuMHYECKUX JJIEMEHTOB B HEXKMBOM NIPUPOIE», «Pacipenenenne XuMUIeCKuX 3JIEMEHTOB
B JKUBOU IPUPOLE.

Tabmuupl u cxemsl: «lleproguyeckas TadbIMLIAa XUMUYECKUX 3JIEMEHTOBY, «CTPOEHHE MOJIEKYJbI BOJbD, «bHOCHHTE3
oenka», «CtpoeHne Mojekynsl Oenka», «Ctpoenue depmenta», «Hykmennossie kucnotsl. JJHK», «Ctpoenune mMonekysbt
ATO», «CtpoeHHe SyKapUOTHUECKOW KIETKW», «CTpoeHue >XKMBOTHOM KIETKH», «CTpOEHHE pacTUTEIbHOU KIIETKUY,
«CTpoeHne NMPOKapUOTHYECKON KIIETKN», «CTPOCHHUE s1/1pa KIETKW», « Y TIIEBOAB, «JIMIuab.

O0opynoBaHHEe: CBETOBOM MUKpPOCKOMN, OOOpYyAOBAaHME Ji MPOBEACHUS HAOMIOJACHUM, M3MEpPEHHi, SKCIIEPUMEHTOB,
MUKpOIIpEnapaTbl paCTUTENbHBIX, )KUBOTHBIX U OaKTEPHAIbHBIX KJIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopnass pabora Ne 1. «l3yueHue KaTaJuTHYECKOW AaKTUBHOCTU (EpMEHTOB (Ha HpUMepe aMuiasbl WIH
KaTajasbl)y.

JlaGoparopHnas padora Ne 2. «M3ydyeHue cTpoeHUsl KJIETOK PACTEHUM, KUBOTHBIX U OaKTEpUM MO MHUKPOCKONIOM Ha
TOTOBBIX MUKpPOIIpENapaTrax u uX ONMUCAHUEY.

Tema 4. ) KusHenessTeIbHOCTh KICTKH.

OOmeH BelecTB, WK META00IM3M. ACCUMIIISIIMS (IIaCTHYECKUIT OOMEH) M AUCCUMMWIISIIUS (SHEPreTUYECKUii OOMEH) —
JIBE€ CTOPOHBI €IMHOTO Tpolecca MeTadom3ma. PoJib 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPTUHU B TOHUMAaHUKU MeTa00I13Ma.

Tunel oOMeHa BeliecTB: aBTOTPO(MHBIA M rerepoTpodHbii. Poib gepMeHTOB B 0OMEHE BEUIECTB U IMPEBpPALICHUU
SHEPIUHU B KIIETKE.

®ortocunte3. CpetoBass U TemHoBas (a3el (orocunHtesa. Peaknum dotocunTesa. DPdekTuBHOCTH (HOTOCHHTE3A.
3HaueHne (GOTOCHHTE3a AN KU3HU Ha 3emie. BiusHue ycnoBuil cpenbl Ha (OTOCHMHTE3 M CIOCOOBI IMOBBILIEHUS €0
IIPOJYKTUBHOCTH y KYJIbTYPHBIX PACTCHHU.

XeMocuHTe3. XeMOCHHTE3UPYIoNue OaKTepru. 3HaYCHUE XEMOCHUHTE3a JIJIsl )KU3HU Ha 3eMIIe.

DHepreTudeckuii 0OMeH B KieTke. Paciernsienne BeuiecTB, BbACIEHUE U aKKYMYJIUPOBAHUE SHEPTUH B KIIETKE. DTaIlbl
sHepreruyeckoro odbmena. ['nukonus. bpoxenue u ero Buabl. KucnopoaHoe OKHCIEHUE, WM KJIETOYHOE JbIXaHHeE.
OxucnutensHoe dhochopunupoanue. IhOEKTUBHOCTh YHEPTETUUECKOTO0 OOMEHA.

Peakuuu marpuyHoro cuntesa. I'enernueckas unpopmainus u JJHK. Peanuzauus renernueckoil ”HGOpMAIIMKU B KIIETKE.
I'enetnueckuit koa u ero cBoictBa. Tpanckpunius — matpuunblid cuHTe3 PHK. Tpancnsauusa — OuocuHTe3 Oenka. DTambl
Tpancisiuu. KonupoBanue aMuHOKHUCIOT. Ponbs prubocom B OuocuHTe3e Oenka.



Hexnerounsie ¢hopmsbl sxu3an — Bupycsl. Mctopust otkpeitus BupycoB (. Y. Banosckuit). OcoOeHHOCTH CTPOEHUS U
’KU3HEHHOTO IMKJa BUpPYcoB. bakrepuodaru. bonesnu pacteHuil, )KUBOTHBIX M YEJIOBEKAa, BBI3bIBAEMbIC BHpycamu. Bupyc

nMmmyHoaeduiuta yenoBeka (BUY) — Bo3Oymutens CIIM[la. OOpaTHasi TpaHCKpUIIIIHS, pPEBEpTa3a MW HWHTETpasa.
[TpodummakTuka pacnpocTpaHeHUsI BUPYCHBIX 3a00JICBAHHM.
JdeMoHcTpanuu:

IToptpetsl: H. K. Konsuos, . . UBanoBckuid, K. A. Tumupszes.

Tabnuupr u cxembl: « Tunel muTanus», «Metabonuzmy», «MUTOXOHIPU», « IHEPTETUUECKUN 00MEH», «XJIOPOILIacTy,
«Dotocuntes», «Ctpoenne JHK», «Ctpoenune m dyHKuHOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «[ eHEeTHYeCKU Koy,
«Bupyco», «baktepuodarny, «Crpoenue u xxusHeHHbIN ki Bupyca CIIM/a, 6akrepuodaray, «Permxarus JJTHK.

Oo6opynoBanue: moaenu-anukanuu «Y npoenue JJHK u tpanckpunmusy, «buocunre3 6enka», «CTpoeHHE KIETKWY,
mozens cTpykrypsl JJHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kietounbiii MK, WM KU3HEHHBIA UK kiaeTku. MHTepdaza u murtos. Ilpoieccwl, mporekaroimye B uHTepdase.
Pennmukanus — peakuust matpuunoro cuntesa [JHK. Ctpoenne xpomocom. XpoMocOMHBIN HAOOp — KapuoTuil. JuniouHelil u
raruiouHbIA XpOMOCOMHBIE Ha0Opbl. XpomaTubl. LluTomornueckre OCHOBBI Pa3MHOXKEHHSI U UHAMBUAYAIbHOTO Pa3BUTHUS
OpPTaHHU3MOB.

Jlenenue xietkn — muto3. Ctagum muto3a. IIponeccel, Mpoucxoasimue Ha pa3HbIX CTaAUSAX MHUTO3a. bHOJIOrHYecKui
CMBICJI MUTO3A.

[Iporpammupyemas rubesb KJIETKU — arornTo3.

@®opmbl pa3MHOXKEHHS OPraHu3MOB: Oecrojioe M MojoBoe. Buabsl Oecnosioro pa3MHOXKEHHs: JAENEHUE HaJBOE,
MOYKOBAHUE OJIHO- U MHOTOKJIETOUHBIX, CIIOPOOOpa3OBaHUE, BEr€TaTUBHOE pa3MHOXEHHE. VICKycCTBEHHOE KIOHUPOBAaHUE
OpPraHU3MOB, €r0 3HAYCHUE JJIS CEJICKLIUU.

[TonoBoe pa3MHOKEHHUE, €TO0 OTIIMYHS OT OECIIONOTO.

Meito3. Cramum wmeio3a. IIpomeccel, mnpoucxonsdimme Ha craausx Menosa. lloBemeHue XpoMocoM B Meio3e.
Kpoccunrosep. buosiornuecknii CMbICI U 3HaYEHHUE MEN03a.

["ameTorene3 — mpoiiecc 0o0Opa3oBaHUs MOJOBBIX KIETOK Y >KMBOTHBIX. [l0JIOBBIE ’Kene3bl: CEMEHHHKH U SUYHUKH.
OO0pa3zoBaHue U pa3BUTUE MOJIOBBIX KIETOK — FaMeT (CIIepMaTo30u 1, SMIIEKIeTKa) — cliepMaTorene3 U oporeHes. OcobeHHoCTH
CTPOEHMS SULIEKIIETOK U criepMaro3ouaoB. Omnonorsopenue. [lapreHorenes.



NuauBuayanbHoe pa3BuTue (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (AMOpHOTeHe3). DTanbl SMOPHOHATBHOTO PAa3BUTHS
y TIO3BOHOYHBIX JKMBOTHBIX: JpoOJIeHHWEe, TacTpyssiusi, opranorene3. lloctaomOpuoHanpHOE pas3BUTHE. THUIBI
MOCTAMOPUOHAILHOTO Pa3BUTHS: MpsMOE, HempsiMoe (JIMYMHOYHOE). BriusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOKIAEHHBIE YPOICTBA.

Poct u pa3Butue pacrennil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIMU PA3BUTHSL.

JdeMoHcTpanuu:

TaOmumsl 1 cxeMbl: «POpMbI Pa3MHOKEHUSI OpPraHU3MOBY», «JIBOMHOE OIUIOJOTBOPEHUE y IBETKOBBIX PACTEHUI»,
«BereraTuBHOE pa3MHOKEHUE pacTeHUil», «J/lenenne knetku Oakrepuit»y, «CTpoeHHME MOJIOBBIX KIETOK», «CTpoeHue
xpomMocoMbl», «Kietounslii 1ukn», «Pemmukamus JHK», «Mwuto3», «Meito3d», «llpsmoe U HempsMoe pa3BUTHEY,
«I"aMeTorenes y MIEKOIUTAOIINX U YEJI0BEKA», « OCHOBHBIE CTAJUN OHTOT€HE3a».

ObopynoBanue: MHKPOCKOIIL, MUKpOIpenapaThbl «CrniepmMaTo301,1bI MJIEKOITUTAIOLLIET O, «Siueknerka
MJIEKOnUTaroIero», «Kapuokunes B KJIeTKax KOpPEILIKa JIyKa», MarHUTHAsE MOJIEb-alIlUIMKauus «JleieHne KIeTKu», MOJENb
JHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlabopaTopHbIe U MpaKTHYECKHE PA0OTHI:

JIabopatopHas padota Ne 3. «HaOnroieHne MuTo3a B KJIETKaX KOHYMKA KOPEUIKa JyKa Ha TOTOBBIX MUKPOMpPENapaTax».

Jlaboparopnas padota Ne 4. «3ydyeHnne cTpoeHus MOJOBBIX KIETOK HA TOTOBBIX MUKpOIIpENnapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTHku. Mcropust pa3BuTHs reHeTUKU. PoJib IUTOIOTMU M SMOPUOJIOTUU B CTAHOBJIEHUU T€HETUKU.
Bxnag poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE TEHETUKH. MeTonbl TEeHETUKH (TUOPUAOIOTUYECKUA,
LIUTOTEHETUYECKUM, MOJEKYJSIPHO-TeHETHUECKUi1). (OCHOBHBIE TE€HETHMYECKHE TOHATHs. ['eHeTudeckas CHMBOJIMKA,
UCIIOJIb3yeMas B CXeMaX CKPEIMBAHMM.

3aKOHOMEPHOCTH HaCJIeIOBaHMs MPHU3HAKOB, ycTaHOBJIeHHbIe I'. Mennenem. MoHOrHOpUIHOE CKpellMBaHUE. 3aKOH
€MHO-00pa3usi rHOpuAOB mNepBoro mnokojieHus. [IpaBuino nomMuHHpoBaHUS. 3aKOH pacllelUieHus Npu3HakoB. [umoresa
YUCTOTHI TameT. [loHOe U HenoJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe CcKpeuuBaHue. 3aKOH HE3aBHCHMOTO HACJIEJOBaHUS NpU3HAKoOB. LlUToreHeTMuyeckue OCHOBBI
IUTHOPUAHOTO CKpEelIMBaHuA. AHanu3upyrollee ckpemmBaHue. Vcrnonap30BaHHe aHANM3UPYIOMIETO CKPEUIMBAaHUS IS
onpeeeHusl TeHOTUIa 0CO0u.



CuermieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cuenjieHHOMY HacjieloBaHHMIO TeHoB. Hapyiienue
CLEIUICHUS TEHOB B PE3YJIbTaTe KPOCCHUHIOBEPA.

XpOMOCOMHasl TEOPHsI HACIIEICTBEHHOCTH. | e HeTHYeCKHe KapThl.

I'enetnka mnosa. XpOMOCOMHOE OINpEAEICHHE IModa. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOrameTHeie U
reTeporameTHsle oprain3msel. HacinenoBanue npru3HakoB, CUEIUVIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIBI M3MEHUMBOCTH: HEHACJIECICTBEHHAs W HACIEIACTBEHHasd. Poib cpelapl B HEHACIEICTBEHHOU
M3MEHUYUBOCTU. XapaKTepUCTUKa MOAU(PUKAIIMOHHON M3MEHUYMBOCTU. BapuanvoHHbIN psii U BapualMoHHas kpuasd. Hopma
peakuuu npu3Haka. KomudyecTBeHHblE M KaueCTBEHHBIE NMPU3HAKU W UX HOpMa peakuuu. CBoiicTBa MOAU(UKALMOHHON
U3MEHYHMBOCTH.

HacnencrBenHas, Uiy reHoTUNIMYECKas, U3MEHUYNBOCTh. KoMOMHaTHBHAs U3MEHUNBOCTh. Mel03 U MOJIOBOM MpoLece —
OCHOBa KOMOMHATUBHON M3MEHYMBOCTH. MyTallMOHHAas M3MEHYMBOCTh. Kiaccudukanus MyTaluii: reéHHbIE, XpPOMOCOMHBIE,
reHoMHble. HacToTa W OpUYMHBI MyTauuid. MyTareHHble (QakTopbl. 3aKOH T'OMOJIOTMYECKHX PSIOB B HACJIEACTBEHHOU
m3meHunBoctr H. M. BaBunosa.

BuesinepHas HacneACTBEHHOCTh U U3MEHYMBOCTD.

I'enetuka venoBeka. Kapuotun venoBeka. OCHOBHbIE METO/IbI T€HETUKH YEJOBEKA: M€HEATOTHYeCKUid, OJM3HEIOBBINI,
LUTOT€HETUYECKHUI, OMOXUMUYECKUH, MOJIEKYJISIpHO-TeHeTUYecKnii. COBpEMEHHOE OINpEAEICHHE IeHOTUNA: MOJIHOT€HOMHOE
CEKBEHHUPOBAHME, T€HOTUIIMPOBaHKUE, B TOM umuciie ¢ nomombio [1I[P-ananu3a. HacnencrBenHbie 3a00sieBaHUS 4YEIOBEKA:
reHHble 0oJjie3HH, OO0JIE3HM C HACJEACTBEHHOM MpenpacnoilokeHHOCTbIO, XPOMOCOMHbIE Oojne3Hu. CoMmaThueckue Hu
reHepaTuBHble MyTaiui. CTBOJIOBBIE KJIETKH. [IpuHIMIBEl 310pOBOro o0pa3a KHU3HHU, TUarHOCTUKU, TPOMUIAKTUKY U JIC€UEHUS
reHeTUYeCcKuX 0ose3Hell. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBaHNEe. 3HAaU€HNE MEIMIIMHCKON IeHEeTUKH B MPEJOTBPAIlCHUN
U JICYCHUH T€HETHUECKUX 3a00JIeBaHU uenoBeKa.

JdemoHcTpanuu:

[ToptpeTtsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Pecorckuii, H. 1. Bapunos.

Tabnuupl U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 LIMTOTEHETHYECKass OCHOBa», «3aKOH PAaCIICIUICHUS U €ro
LUTOTEHETUYECKAsT OCHOBa», «3aKOH YHUCTOTHI ramer», «JuruOpuaHoe ckpemuBaHuey», «lluTomoruueckre OCHOBBI
IUTHOPUAHOTO CKpeluBaHus», «Meho3», «B3aumopaeiicTBue amieabHbIX TE€HOB», «l €HeTHYecKHe KapThl pPACTCHHIA,
KUBOTHBIX W YelioBeKa», «l'eHeThka moja», «3aKOHOMEPHOCTH HAacClelIOBaHUs, CLEIJIEHHOro ¢ mosioM», «Kapuotumsl



YeloBeKa M KUBOTHBIX», «Buasl u3meHUnBOCTHY, «Monudukanuontnas u3MeHIUBOCThY, «HaciaenoBanue pesyc-gakropay,
«l'enernka rpynmn KpoBmw», «MyTallnOHHAsA U3MEHYUBOCTHY.

ObopynoBanue: Moaenu-anuukanu « MoHoruOpuIHOE CKpenBanuey, «HenomHoe qoMuHupoBanue», «urudpuanoe
cCKpemuBanuey, «llepekpEcT XxpoMocom», MUKPOCKOT U MUKponpemnapat «/lpozoduna» (Hopma, myTanuu GopMbl KPbUIHEB U
OKpackH Tena), repoapuii «['opox moceBHON».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JIaGoparopHas padota Ne 5. «M3ydyeHue pe3yibTaToB MOHOTHOPUIHOTO U JUTHOPUIHOTO CKPELMBAHUS Y Ap030(puiIbl Ha
TOTOBBIX MUKPOIIPENApaTaxX).

JIaGoparopnast pabora Ne 6. «M3ydyenne mMoaupuKalMOHHOW HM3MEHUMBOCTH, MOCTPOEHHE BapHALMOHHOTO psja U
BapUALIMOHHOU KPUBON».

JlabopatopHas padota Ne 7. «AHaINU3 MyTauuid y 1po30(Quiibl Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

[TpakTuueckas padora Ne 2. «CocTaBiaeHre U aHAJIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekupst Kak Hayka M IIPOLECC. 3apOKJICHHME CeleKIuM W aomectukanumsa. Yuenue H. M. BaBmioBa o neHrtpax
MPOUCXOXKICHHUSI U MHOT000pa3usi KyJbTypHBIX pacTeHuil. LIeHTphl MpOMCXOXKIEHUsI TOMAlIHUX >XKUBOTHBIX. CopT, mopoaa,
ITAMM.

CoBpeMeHHbIE METObI CeJIEKIIMU. MacCOBBI U MHIMBUIYaIbHBIA OTOOPHI B CENEKIMU PACTEHUN U KUBOTHBIX. OlLIEeHKa
IKCTEphepa. bIM3KopoicTBEHHOE CKpelrBaHue — MHOpuAWHT. Uncras muaus. CKpenuBaHue YUCTHIX JIMHUHN. [ 'eTeposuc, nim
ruOpuaHasa cuna. HepoacrBenHoe ckpermBaHue — ayTOpuauHr. OtnanénHas rudbpuauzanus u e€ ycnexu. McKyccTBeHHBIN
MYTareHe3 U MOJIy4YCHUE MOJIUILIONI0B. [JOCTHIKEHUS CENEKIIMU PACTEHUI, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomorust kak oTpacib NPOW3BOACTBA. ['eHHas wumeHepus. OTamnbl co3nanus pexkomObunantHou JIHK wu
TPAHCT€HHBIX OpraHu3MoB. KinerouHas unxkeHepus. Knerounbele KynbTypbl. MUKPOKJIOHAJIBbHOE PA3MHOXKEHUE PACTEHHUM.
KnonupoBanue BHICOKONPOTYKTUBHBIX CEITBCKOXO03SHCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKHE U dTHYecKkre mpodiemsr. MO
— T€HeTUYECKH MOJIU(DUIIMPOBAHHbBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabnuupl u cxembl: kKapTa «LleHTpbl MPOUCXOXKIAECHUS U1 MHOTO0Opa3usi KyJbTYpHBIX pacTeHui», «llopoabl qomamHux
AKUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHui», «OtrnanéuHas rulOpuausauus», «Padborel akagemuka M. @. HBanoay,



«Jlomumnonaus», «O0BEKTH OHOTEXHOJIOTUNY, «KileTouHble KyIbTYphl U KIOHHUpPOBaHHE», «KOHCTpyHpOBaHWE W TIEPEHOC
TE€HOB, XpPOMOCOMY.

O6opynoBanne: MyJSKH TUIOJOB W KOPHEIIONOB AWKAX (GOpPM W KYJIbTYPHBIX COPTOB pacTeHHM, repOapuit
«CenbCKOX035IUCTBEHHBIE PACTCHUSY.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Okckypcusi «OCHOBHBIE METOJbl M JIOCTH)KEHHUS CEJIEKIIMM PACTEHUN M KUBOTHBIX (HA CEJICKUMOHHYIO CTaHIIMIO,
IIeMEHHYI0 (depMy, COPTOUCIIBITATENIbHBIA Yy4acTOK, B TEIUIMYHOE XO3SIMCTBO, JabOpaTOpHI0 arpoyHUBEpPCUTETA WIIU
HAy4HOTO LIEHTPA)».

IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUWA IIPOI'PAMMBI 110 BUOJIOTUM HA BA30OBOM VYPOBHE
CPEAHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBiauBarTCA TPEOOBaHUS K pe3yJibTaTaM OCBOEHHUSI OOYyYAIOMIMMUCS MPOrpaMM CPEIHETO
o011ero 06pa3oBaHus: IMUHOCTHBIM, METAIIPEIMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIILTATOB OCBOCHUA IIPCAMCETA «buonorusy BBIJICJICHBI CJICAYIOHIUEC COCTABJIAOIINUC!
OCO3HaHUC O6y‘—IaIOIHI/IMI/IC$I pOCCHﬁCKOﬁ Fpa)KHaHCKOfI HACHTUYHOCTHU — I'OTOBHOCTHU K CaMOPAa3BUTHUIO, CAMOCTOATCIIBHOCTHU U
CaMOOIIPCACIICHUIO, HAJIMYHNC MOTHUBAIIUHN K O6y‘-IeHI/IIO 6I/IOJ'IOFI/II/I, LCJICHAITPABJIICHHOC PAa3BUTUC BHYTPCHHUX YGC)I(I[GHHI;‘I
JIMYHOCTH Ha OCHOBC KIJIIOYCBBLIX I.[GHHOCTGI)'I N NCTOPHYCCKHUX TpaI[I/II_II/Iﬁ pa3BUTHUA OMOJIOrNYECKOr0 3HaHHs, TOTOBHOCTb U



CIIOCOOHOCTh O0YYaOIIHUXCS PYKOBOJICTBOBATHCS B CBOEH I€ATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, TPUCYLIUMU
cucrteMe OHMOJIOrMYECKOro 00pa30BaHUsl, HAJUYUE SKOJOTMYECKOTO MPAaBOCO3HAHMS, CIOCOOHOCTH CTAaBUTh L€ U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUsS MpeaMera «buoNorusy JOCTUTaloTCs B €IMHCTBE y4€OHOW M BOCHUTATEIbHOU
NEATEIbBHOCTH B COOTBETCTBUM C TPAJWLHMOHHBIMA POCCUHUCKUMHU COLIMOKYJIBTYPHBIMUA, HCTOPUYECKUMH W JIYXOBHO-
HPABCTBEHHBIMU 1LIEHHOCTSIMU, MPUHSTHIMA B OOIIECTBE MpPAaBWJIAMH W HOPMaMH IOBEJIEHUS M CIOCOOCTBYIOT IMpoIeccam
CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, PA3BUTHUS BHYTPEHHEW MO3UIMU JIMYHOCTH, NATPUOTU3MA, YBAXKECHUS K
3aKOHY W TPaBOMOPSIKY, YEJIOBEKY TpyJa MU CTaplieMy IOKOJCHHIO, B3aUMHOIO YBAKCHUS, OEpPEKHOIO OTHOIICHHUS K
KYJIbTYPHOMY HacCIIEIUI0 U TPagulMsIM MHOTOHAUMOHAJIBHOTO Hapoaa Poccuiickont @enepanuu, NpUpoae U OKPYKAKOLIEH
cpene.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yd4eOHOTO mnpeamera «buonorus» MOMKHBI OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTh
00y4JaromuXxcsi pyKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3UIIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIINM,
MMO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUMCKOr0O OOIIEeCTBA, pacIIUPEHUE
KU3HEHHOTO OITBITA U ONBITA IEATEIBHOCTH B IIPOLIECCE PEATU3AMN OCHOBHBIX HANIPABICHUN BOCIIMTATENBHOMN A€ TEIBHOCTH,
B TOM YHCJIE B YACTHU:

1) rpaaaHCcKOro BOCTIMTAHUSI:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM MO3UMLMU OOYyYarOmIErocs Kak aKTUBHOTO M OTBETCTBEHHOI'O 4JIEHA POCCHUUCKOIrO
00111eCTBa;

OCO3HaHHUE CBOMX KOHCTUTYITMOHHBIX MPAB U 00S3aHHOCTEN, yBAKEHUE 3aKOHA U MTPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATEIHHOCTH TPHU CO3JaHUM YYEOHBIX TMPOEKTOB, PEIICHUH YYEOHBIX U
MO3HABATENIbHBIX 33/1a4, BBITIOJIHEHUN OMOJIOTUUECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OIPENEISITh COOCTBEHHYIO O3UIMIO IO OTHOIICHHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSACHSATS €€;

YMEHUE YYHUTHIBATH B CBOUX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJCUCTBHUS JIIOJEH C pasHBIMU
yOCXKACHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U COIUAJIBHBIM MOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHMYECTBY B IMPOIECCE COBMECTHOTO BBIMOJHEHUS Y4EOHBIX, IIO3HABATEIbHBIX U
UCCJIEI0OBATENbCKUX 3a/1a4, YBAXUTEJIHHOIO OTHOLIEHUS K MHEHHUIO OIIMOHEHTOB MpPU OOCYKJIEHUHM CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

FOTOBHOCTh K T'YMAQHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;



2) MIaTPHOTHYECKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCUICKON TPakITaHCKON WACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY HApOIy, YyBCTBa
OTBETCTBEHHOCTHU miepes PoauHoul, ropaocty 3a CBOM Kpaii, CBOX0 PoauHy, CBOHN A3BIK U KYJIbTYPY, IIPOLIJIOE U HACTOSIIECE
MHOT'OHAIlMOHAaJIbHOIr0 Hapoaa Poccnu;

LEHHOCTHOE OTHOIIEHUE K IPUPOJTHOMY HACIEIUIO U TAaMIATHUKAM IIPUPOJIbI, JOCTHKEHUSAM Poccum B HayKe, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJAJ POCCHUICKMX YUEHBIX B CTAHOBJICHHE W pPa3BUTHE OMOJOTUH, MOHUMAaHMS 3HAYEHUS
OMOJIOTMH B TO3HAHUU 3aKOHOB MPUPObI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

ujeliHas yoexaEHHOCTh, TOTOBHOCTD K CITY>KEHUIO U 3auiuTe OTedecTBa, OTBETCTBEHHOCTD 3a €TI0 CyAbOYy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYALMI0 U MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pPOJUTENSIM, CO3JAHUI0 CEMbUM HAa OCHOBE OCO3HAHHOIO MPUHATUSA LIEHHOCTEH
CEMEWHOW JKU3HU B COOTBETCTBUU C TpaguUUAMHU HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKJIOYas 3CTETUKY ObITa, HAYYHOIO M TEXHHMYECKOIO TBOpPYECTBA, CIOPTa, TPyAa,
OOIIIeCTBEHHBIX OTHOIIICHMIA;

NOHUMaHUE YMOLIMOHATIBHOTO BO3AEHCTBUS KUBOW IPUPOABI U €€ [IEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKEHHIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIIEHUE IPOSBIISTh KAYECTBA TBOPUYECKON JTUYHOCTH;

5) pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 3I0POBbS K IMOIMOHAJILHOTO 0JIarOMOJIYYHsi:

NOHUMaHUE U peanu3alus 3J0pOBOTro U 0e30macHOro oopasza >kKM3HU (310pOBOE MUTAHUE, COONIOEHUE TUTUEHUYECKUX
NpaBuJ W HOPM, COAIAaHCUPOBAHHBIM PEXKUM 3aHATUA M OTIbIXa, peryjsipHas (Qu3nyeckas aKTUBHOCTH), OEPEKHOrO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U MICUXUYECKOMY 370POBBIO;

NOHUMaHUE IIEHHOCTH TMPAaBWJ HWHIUBUIYAIBHOTO U KOJUIEKTUBHOIO O€30MaCHOrO IMOBEJACHUS B CHUTYyalUsX,
YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIOJEH;



OCO3HaHHUE TOCIEACTBUN U HETPUSATHUS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aIKOT0JIsl, HAPKOTHUKOB, KypeHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAaHHE IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTb K AKTUBHOM AESTENBHOCTH TEXHOJOTHYECKON U COLMAIbHON HAMPABIEHHOCTH, CIOCOOHOCTh HHULIMMPOBATH,
IUTAHUPOBATH U CAMOCTOSITENIBHO BBIIIOJIHATH TAKYHO JACSTEIBHOCTD;

MHTEpPEC K Pa3IMYHBIM cepaM NpoPecCHOHATBHON IEATENbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBINA BBIOOp Oymylei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA IPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTM4€eCKOr0 BOCIIUTAHUS:

HKOJIOTMYECKHU 1eIecO000pa3HOe OTHOIIEHHE K IIPUPO/IE KaK MICTOUHUKY KU3HU Ha 3eMile, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHHE YPOBHA HKOJOTMYECKON KYJIbTYpbl: NPUOOPETEHHE OIbITAa IUIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOLIEH CPEIbl;

OCO3HaHME ria00aJbHOT0 XapaKTepa SKOJIOTMYECKUX NPOOJIEM U ITyTe X PEIICHHUS;

CIIOCOOHOCTh MCIOJIB30BATh MPUOOpETaeMble MPHU HM3YyYEHUHU OMOJIOTMHM 3HAHUS W YMEHUS IpPH pElIeHUU Opoodsiem,
CBA3aHHBIX C palMOHAIBHBIM HPHUPOAOIOIb30BaHUEM (COOIMIOEHUE MpaBUJI TOBEAEHUS B MPUPOJE, HANPABJICHHBIX Ha
COXpaHEHUE PABHOBECHS B AKOCUCTEMAX, OXPaHy BUIOB, SKOCHCTEM, OMOC(hEpPHI);

AKTUBHOE HENPUATHE JCHUCTBHM, NPUHOCIIIMX BPEA OKPYKAIOIIEH INPUPOAHOW Cpene, YMEHHE IPOTHO3UPOBATh
HEeOJIaronpusITHBIE SKOJIOTUYECKHUE MOCIEACTBUS IPEIIPUHIMAEMbIX JEHCTBUM U PeIOTBpaLaTh UX;

HAJIMYHAE Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHHS, 3KOJOTMYECKOW KYJIBTYPBI, ONBITA JIEATEIBHOCTH 3KOJOTMYECKON
HaIIPaBJICHHOCTH, YMEHMS PYKOBOJICTBOBATbCS HMMH B II03HABATEJIIbHONW, KOMMYHHMKAaTMBHOM M COLMAIBHOW IPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN JEATEIIBHOCTH IKOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO Ha IMAJIOTE KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDPE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YUTATEIBCKON KYJIbTYpPbl KaK CPEACTBA B3aUMOACUCTBUS MEXY JIIOJIbMU U MO3HAHUS
MUpa;



MOHMMAaHHUE CHCIU(PUKA OHOJIOTMH KaK HAayKH, OCO3HaHUsA e€ poyid B (OPMUPOBAHWU PAMHMOHAIBHOTO HAYYHOI'O
MBIIIJICHHSI, CO3/IaHUH [IEJIOCTHOTO MPECTABICHHUS 00 OKPYKAIOMIEM MUpPE KaK O ¢IMHCTBE MPUPOJIBI, YSIIOBEKa M OOIIeCTBa,
B ITO3HAHUH MMPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH IPOOJIeM COXPAHEHHUS IPUPOTHOTO PABHOBECHS;

yOKIAEHHOCT, B 3HAYUMOCTH OHMOJIOTHH JIII COBPEMEHHOW IMBHJIM3AIMU: 00ECIEUEHUSI HOBOTO YpPOBHS Pa3BUTHS
MEIMIIMHBI, CO3J[aHiEe MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pellaTh PECYPCHBIC MPOOIEMbI Pa3BUTHS YEIOBCUCCTBA,
MOMCKA IMyTeH BBIXOJA M3 TJI00AIbHBIX JKOJOTHYECKHX IMPOOJIeM M oOecledeHHs IepexoJa K YCTOWYHBOMY Pa3BUTHIO,
paIrMoHAIIBHOMY MCII0JIb30BAaHHUIO IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHJIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJYYCHUU OHOJIOTMUCCKMX 3HAHUH B IEIAX IOBBIIMICHUS OOINCH KYJIBTYPhI, €CTECTBEHHO-
HAay4YHOU T'PaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIIMOHAJIBHON I'PaMOTHOCTH O0ydYaronuxcs, GopMUPYEMOH MPU U3YUCHHH
OHOJIOTHH;

MOHMMAaHHUE CYINHOCTH METOJIOB TIO3HAHHWS, HUCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCITOJIb30BaTh
MOJTydaeMble 3HAHUS JUIS aHAJIM3a U OOBSICHCHHS SIBJICHHIA OKPYKAOIIEro MUPa U MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUE
JeNiaTh 00OCHOBAaHHBIC 3aKJIFOUCHHUS HAa OCHOBE HAYYHBIX (DAKTOB W MMEIOIIMXCS JIAHHBIX C IIEIBIO MOJYyYeHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSITEJILHO HMCITOJIB30BATh OMOJIOTHYCCKUE 3HAHUS JUIA PEIICHUS TMPOOJIeM B PCAIbHBIX KHU3HECHHBIX
CUTYaIUsX;

OCO3HAaHWE IICHHOCTH HAy4YHOW JEATEJIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH IPOCKTHYIO M HCCJICIOBATCIBCKYIO
JCATEILHOCTh HHIUBHIYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO W CaMOOOPA30BAaHMIO, K AaKTHBHOMY ITOJIYYEHHIO HOBBIX
3HAHHH 110 OMOJIOTHH B COOTBETCTBUH C YKM3HEHHBIMHU ITOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yiabTaThl OCBOEHUSI YUeOHOTO npeameTa «bruoorusy BKIIOYAIOT: 3HAYUMBIE 111 (OPMUPOBAHUS
MHUPOBO33PEHUS  OOYyYarONUXCsl MEKIUCIMUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIeHAyYHbIE TOHATHS, OTPaKaIoIIne
I[EJIOCTHOCTh HAYYHOW KapTUHBI MUpPa U CTIEIU(UKY METOJIOB IMO3HAHMS, UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, sIBJICHUE, MPOIECC, CUCTEMA, HAyYHBIN (paKT, MPUHIINI, TUIIOTE3a, 3AKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIEIOBAaHHE,
HAOJIIOJICHUE, HW3MEpPEHUE, OKCIEPUMEHT U  JpYI'MX), YHHUBEpCAJIbHblE YyuyeOHbIE J€MCTBUS  (IIO3HABATEIJIbHBIE,



KOMMYHHKaTHUBHBIC, PETYIATUBHBIC), obOecreunBarone (opMUpOBaHHE (PYHKIMOHAIBHON TPAaMOTHOCTH M COLMATbHOMN
KOMIETEHIIMM  OOyYaloluXcs, CIOCOOHOCTh  OOy4alolUuXcs  HMCIOJb30BaTh  OCBOCHHBIE  MEXKJIWCIUIUIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE YUE€OHbIE IEHCTBUS B I03HABATEIBHON U COL[UATBHON MPAKTHUKE.

MeranpeaMeTHbIE PE3YJIBTATHl OCBOCHHS IPOIPaMMBbI CPETHETO OOIIEro 00pa3oBaHus JOJKHBI OTPAKATh:

OBJageHne yHUBEPCAJIbHBIMHU Y4eOHbIMH NMO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE A CTBHUSL:

CaMOCTOSITENIbHO (POPMYJIMPOBAThH U AKTYaJIU3UPOBATH IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh P OCBOCHUHU 3HAaHUN MPUEMBI JIOTHYECKOTO MBIIICHUS (aHalu3a, CUHTE3a, CPaBHEHUS, KiaccuuKaiuu,
00001IeHMsT), paCKPBIBATh CMBICI OMOJIOTUYECKUX MOHATUHN (BBIIEIATh UX XapaKTEpHbIE IMPU3HAKU, YCTAHABIMBATH CBSI3U C
JIPYTUMU TIOHITHSIMU);

ONPENENATh LENU JEITENBHOCTH, 3a4aBas MapamMeTpbl W KPUTEPUM HUX JOCTHMIKEHHS, COOTHOCUTH PE3YJIbTAThI
NEATEIBHOCTH C IMOCTABICHHBIMU LEISIMU;

HCIIOJIb30BaTh OMOJIOTUYECKHE MOHATUS ISl OOBSICHEHUS (DAKTOB U SIBJICHUH KMBOUM MPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, ACAYKTUBHBIC, MO aHAJOTWH), BBISBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, POPMYIHPOBATH BHIBOABI U 3aKIHOUCHHUS;

IIPUMEHATh CXEMHO-MOJENBHBIE CPEACTBA ISl NMPEICTABIICHHS CYIIECTBEHHBIX CBSI3€M M OTHOLICHUM B H3y4aeMbIX
OMOJOrMYeCKUX 00BEKTAX, a TAKAKE MPOTUBOPEUHA PA3HOTO POJIA, BBISIBIEHHBIX B PA3TUYHBIX HHPOPMAILIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH pELICHUs TPOOIEMbI C YUETOM aHAIM3a UMEIOLINXCA MaTEpPUATIbHBIX M HEMaTEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEJIAM, OLEHUBATh PUCKHU MOCIEICTBUI
NEeATEIIbHOCTH;

KOOPAMHUPOBATH U BHIIOJIHATH padOTy B YCIOBUSAX pPeajbHOI0, BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPH PEIICHUN KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCJIeN0BATEIbLCKHE TeHCTBHUS:

BJaJ€Th HaBbIKAMU Y4e€OHO-UCCIENOBATEILCKOW M MPOEKTHOM JAESITeNbHOCTH, HABBIKAMHM pa3pelieHus MpodJieM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIbHOMY IOMCKY METOJOB pELIEHUs MPAKTHYECKUX 3a7ad, NPUMEHEHHIO
Pa3JIMYHBIX METOA0B MO3HAHHS;

UCIOJIb30BaTh Pa3IM4HbIEC BUBI JEATEILHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETallu, TPeoOpa3oBaHUIO U
MPUMEHEHUIO B YUEOHBIX CUTYalUIX, B TOM YUCJIE MPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX MPOEKTOB;



(bopMHpPOBATH HAYYHBIN THUI MBIIUJICHUS, BIaICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH MOHATHSIMU ¥ METOJIAMU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a7]a4ui B 00pa30BaTEeIbHOM IEATEIHbHOCTH U dKU3HEHHBIX CUTYaIUsX;

BBISIBIIATh MPUYUHHO-CIICJCTBEHHBIC CBS3M M aKTyaJIM3WPOBaTh 3a7ady, BBIABUTATh THIOTE3y €€ perieHusi, HaXOIUTh
apryMEHTHI JIJIS I0Ka3aTeIbCTBA CBOMX YTBEPKACHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUHN PELLICHHUS;

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJE PEIICHHUS 3a/Jaud pe3yJbTaThl, KPUTUYECKU OLIEHUBATh HX JIOCTOBEPHOCTD,
IPOTrHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH 1I€JICHAIIPABJICHHBIN MOUCK IIEPEHOCa CPEICTB U CLIOCOOOB AEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh MEPEHOCUTD 3HAHUS B TTO3HABATEILHYIO U IPAKTUYECKYIO 00JIaCTH KU3HEICATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJICH, PEJIaraTbh OPUTHHAIBHBIE TTOAXO0bI U PEIICHUS, CTABUTH MPOOJIEMBI U 3a/1a9H, JOMYCKAIOITHE
abTEPHATUBHBIC PCIICHMSI.

3) pabora ¢ uHpopmaumeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HMCTOYHUKAX HUH(MOpManuu (TEKCTe Y4eOHOro mnocoOusi, HAyYHO-TOILYJISIPHOU
auTepaType, OMOJIOTMUECKUX CJIOBapAX M CIPABOYHMKAX, KOMMBIOTEPHBIX 0a3ax HaHHBIX, B VIHTepHeTe), aHAIMW3HpPOBATH
MH(}OpMaALUIO PAa3TUYHBIX BUIOB U (POPM MPENCTABICHUS, KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTD;

dbopMyIUpOBaTh 3aMpPOChl U MPUMEHATH PA3IMYHBIE METOJIbl MPU MOUCKE U OTOOpe Ouojornueckoil mHbopManuw,
HEOOXOIMMOM JIJIs1 BBITIOJTHEHUS YUCOHBIX 3a/1a4;

IpUOOPETaTh OMBIT MCIOJIb30BAaHUS HMH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI, COBEPIICHCTBOBATh KYIbTYpPY
AKTUBHOTO MCTIOJIb30BAHUSI PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BhIOMpATh ONTHUMAIBHYIO (OpMYy TpeICTaBiieHUs Ouosiormueckoil mH@opMmanuu (cxembl, rpadukw,
JarpaMMbl, TaOJUIIBI, PUCYHKHU U APYTOEC);

WCIIOJIh30BaTh HAYYHBIN SI3bIK B KauecTBE CpeAcTBa mpu paboTe ¢ Ouosiormueckoil uHpoOpMmarumen: TPUMEHSTh
XUMUYECKUE, PU3NYECKHe U MaTEMAaTUYECKUE 3HAKU U CUMBOJIbI, (OpMyIbl, aOOpeBUaTypy, HOMEHKIATYPY, UCIOJb30BaTh U
npeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISAIHOCTH;

BJIa/IeTh HABBIKAMU PACHO3HABAHUA U 3alIUTHI HHGOPMALIMK, UHPOPMALIMOHHONU 0€30MaCHOCTH JIMYHOCTH.

OBJajieHHe YHHBEPCAJbHBIMH KOMMYHHUKATHBHBIMH TeHCTBUSIMM:

1) o6bmenne:



OCYIIECTBIISITh KOMMYHHUKAIIUKA BO BCEX Cepax >KU3HU, aKTUBHO y4aCTBOBAThH B IMAJIOrEe WU JTUCKYCCHH IO CYIIECTBY
o0cyX/1aeMoi TeMbI (YMEHHUE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh CYKJIEHUS OTHOCUTEIBHO BBIIOJIHEHUS IPearaeMon 3a1auu,
YYHUTBIBATh HHTEPECHI H COMNIACOBAHHOCTh NO3ULMI APYTHX YYaCTHUKOB THAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOajdbHBIE CpEACTBA OOLIEHUS, NOHMMATh 3HAYEHHE COLMAJIBHBIX 3HAKOB, MPEINOCHUIOK
BO3HUKHOBEHUS KOHQJIMKTHBIX CUTYallUi, YMETh CMATYaTh KOH(QIUKTHI U BECTH IIEPETOBOPBI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMHU OOIIEHHS U B3aUMOJCHCTBHUS, MOHMMATh HAMEPEHUs IPYTHX JIOAEH, MPOSBIATH
YBa)KUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOM opMe (pOopMYyIUPOBATh CBOU BO3PAKEHMUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOX TOUKY 3PEHMS C UCIOJIB30BAHUEM SI3BIKOBBIX CPEICTB.

2) coBMeCTHAasl 1eATeIbHOCTD:

NOHMMAaTh M MCIIOJIb30BAaTh IMPEUMYIIECTBA KOMaHIHOW M MHIMBUIYaJbHOW PAaOOTHI MpPU pPEUICHUH OMOJOTHYECKON
po0sIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJEHCTBHUSI IPU PEIICHUH YYeOHOH 3a1a4H;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX AEHCTBUN C YUYETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEHW Ka)XJOTO 4YJIeHa
KOJUIEKTUBA;

MPUHUMATh L€ COBMECTHOM JE€ATEIbHOCTH, OPraHU30BBIBATh W KOOPAMHUPOBATH JEUCTBHUS MO €€ JOCTHKEHHIO:
COCTABJISITh IJIAH JIEMCTBHM, paclpelensTh poJid ¢ YYETOM MHEHUW YYAaCTHUKOB, OOCYXJaThb PE3yJbTaTbl COBMECTHOM
padoTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIaJa M KAXKIOIO YYaCTHUKAa KOMaHAbl B OOLIMH pe3ydabTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

npeaaraTb HOBbIE IIPOEKTHI, OLICHUBAThH UEH C IMIO3ULIMH HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE TMOBEICHHE B PA3IUYHBIX CHUTyalUsAX, NPOSABISATH TBOPYECTBO U
BOOOpaXKeHUE, OBITh MHUITHATUBHBIM.

OBiaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH ACHCTBUSIMMU:

1) camoopraHu3anusi:

UCII0JIb30BaTh OMOJOTUYECKUE 3HAHUS JJI BBISBICHUS MPOOJIEM U UX PEUICHUS B )KU3HEHHBIX U YUEOHBIX CUTYalUsIX;

BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 1EJE€BbIE€ U CMBICIOBBIE YCTAHOBKH B CBOMX JEUCTBHUSX M MOCTYIKAX IO
OTHOUIEHUIO K KUBOW MPUPOIE, CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAIOUIUX;

CaMOCTOSTENIbHO OCYILIECTBIISATh MMO3HABATEIbHYIO AESATENbHOCTb, BBISIBISATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATh
cOOCTBEHHbIE 3a/1a4u B 00pa30BATENbHOM NESATEIbHOCTH U )KU3HEHHBIX CUTYyAIIUsX;



CaMOCTOSITEIIEHO COCTAaBIISATh TUTAH PEIICHHS MPOOJIEMBI ¢ YIETOM HUMEIONIUXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y MPEANOYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacupsATh paMKu y4eOHOTr0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUYTECHHUI;

JienaTh OCO3HAHHBIA BBIOOD, ApTyMEHTUPOBATH €70, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO IMIMPOKOW JPYIUIMH B Pa3HBIX OOJACTIX 3HAHWUM, ITOCTOSHHO
MTOBBIIIIATh CBOM 00Pa30BaTENIbHBIM U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCHUTH KOPPEKTUBBI B JESATEIBHOCThH, OLICHMBATh COOTBETCTBUE PE3YyJIbTAaTOB
HEIISIM;

BJIaJICTh HABbIKAMU MO3HABATEILHON peIeKCUU KaK OCO3HAHUSI COBEPIIIAEMBIX JACHUCTBUM U MBICIUTEIbHBIX MPOIECCOB,
UX Pe3yJbTaTOB U OCHOBAHUM, UCTIOJIb30BATh MPUEMBI pedIICKCUH ISl OLICHKH CUTYaIluHu, BHIOOpAa BEPHOTO PEILICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELICHUSI 10 UX CHUXKEHHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI JIPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsiTHE CeOsl U APYTIUX:

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPU aHATTU3E PE3YIbTATOB JAEATCILHOCTH;

IIPU3HABATh CBOE MPABO M IIPABO JAPYTUX HA OIMIUOKH;

pa3BUBaTh CIIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUHU APYTOoTo YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTathl ocBoeHus nporpaMmbl COO mo Guonornu Ha 6a30BOM ypOBHE BKIIIOYAIOT CHCIM(PUIESCKUE
Uit yaeOHoTo mpeameTa «bUoNorus) HaydHbIE 3HAHUS, YMEHUS M CIOCOOBI JACHCTBUN MO OCBOEHHWIO, MHTEPIPETAIUU U
npeoOpa30BaHUIO 3HAHUMN, BUJBI IEATEILHOCTH 1O MOJTYYSHUIO HOBOTO 3HAHMS M PUMEHEHUIO 3HAHUN B PA3IUYHBIX yUSOHBIX

CUTyallMsX, a TaKXXKC B PCAJIbHBIX JKU3HCHHBIX CHUTyallUsaX, CBA3aHHBIX C ouonorueii. B nporpamMme NnpCaIMETHBIC PE3YJIbTAThI
MpEACTaBJICHEI 110 TOAaM 06y‘leHI/I$[.



[IpeameTHBIC pe3yNbTaThl OCBOCHUS YueOHOTO peameta «buonorus» ¢ 10 knacce NOTKHBI OTPaXKaTh:

c(hOPMHUPOBAHHOCTh 3HAHWM O MECT€ M POJM OWOJOTMH B CHUCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX HayK, B
(hOpMHUPOBAaHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTWUHBI MUpa W HAYYHOTO MHUPOBO33PEHUS, O BKIAJE POCCHUCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHUH, (YHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS KU3HEHHBIX
3ajad;

YMEHHE PacKphIBaTh COJIEpPKaHNEe OMOIOTHUECKUX TEPMUHOB M MOHSATHI: )KU3HbB, KJIETKA, OPraHU3M, MeTa0oIu3M (0OMeH
BEIIECTB U TMpEBpallleHUE DHEPruM), TOMEOocCTa3 (camMoperyisiius), YpPOBHEBas OpraHU3alMs JKUBBIX CHCTEM,
CaMOBOCTIPOU3BEICHHE (PENPOYKITHS), HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE WU3Jaratb OHOJIOTMUECKHE TeopuH (KJIETOYHas, XPOMOCOMHAsi, MyTallMOHHAs, IIEHTpajbHas JorMa
MOJIEKYJIApHO#M Ouosorun), 3akonbl (I'. Menaens, T. Moprana, H. Y. BaBusioBa) u ydyenus (o0 meHTpax MHOrooOpazusi u
MIPOMCXOXKICHUS KyJIbTYpHBIX pacTenuid H. V. BaBmiioBa), onpeaensTh TpaHUIbI KX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BJIAJIETh METOJAMU HAYYHOTO TO3HAHHWS B OMOJIOTHH: HAOJIOJICHUE W OMKCAHWE YKUBBIX CHCTEM, TPOIECCOB U
SIBJICHUM, OpPTaHMW3aIUs W MPOBEACHUE OMOJOTHYECKOTO SKCIICPUMEHTA, BBIIBIKCHUE THUIIOTE3bI, BBISIBICHHE 3aBHCHUMOCTU
MEXy UCCIIeTyeMbIMH BeTMIMHAMU, OOBSICHCHHE TIOJYICHHBIX PE3YJIbTaTOB, HCTIOJIL30BAHHBIX HAYYHBIX TOHITHH, TCOPUI U
3aKOHOB, YMEHHE JIEJIaTh BHIBOIbI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHUE BBIJCISATh CYIICCTBEHHBIE TIPW3HAKH BHUPYCOB, KJIETOK TIPOKAPUOT M DYKAPHUOT, OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOEHHOCTH TIPOIIECCOB: OOMEHA BEIIECTB U MPEBPAICHUS SHEPTHH B KJIETKe, POTOCHHTE3A,
MJIACTUYECKOTO W DHEPreTMYecKoro oOOMEHa, XEMOCHMHTEe3a, MHTO03a, Meiho03a, OIUIOJOTBOPEHHUS, Pa3MHOXKEHUS,
WHJIUBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

yMEHUE TPUMEHSATh MOJYyYEHHbIE 3HAHHS JJIsi OOBSCHEHUS OMOJOTHYECKUX MPOIIECCOB W SIBICHUM, VISl TIPUHITHS
MPAKTUYECKUX PEIICHUH B TMOBCEIHEBHOW KU3HU C IIEJIbI0 OOecredYeHHs] Oe30MaCHOCTH CBOETO 3J0POBBbS M 3I0POBBS
OKPYXKAIOIIUX JIIOJIeH, COOJIFOCHHUS HOPM TPaMOTHOTO TIOBEJICHUS B OKpYKAlOIIeH MPUPOAHON cpene, MOHUMaHWe
HEOOXOJMMOCTH WCIIOJIb30BAaHUS JOCTIDKEHUW COBPEMEHHOM OWOJIOTMM ¢ OHMOTEXHOJOTHH JJisi  PaIlMOHaIBLHOTO
MIPUPOIOTIOIH30BAHHSI,

YMEHHE peIaTh JJIEMCHTAPHBIC T'E€HETHYCCKHME 3aJadyd Ha MOHO- WM JUTHOPUIHOE CKpEIIMBaHHE, CIEIUICHHOE
HACJICJIOBAHKUE, COCTABJIATH CXEMbl MOHOTHOPHIHOTO CKpCIIMBAaHUS JUIS TPEACKA3aHHWS HAcIeAOBaHUS TPU3HAKOB Y
OpraHU3MOB;



YMEHHE BBINOJNHATH JA0OpaTOpHbIE M MpaKTHUeCKHe paldoThl, COOMI0OaTh MpaBuia MpH paboTe ¢ Y4EOHBIM H
71a00paTOPHBIM 000PYIOBaHHEM;

YMEHHE KPUTHYECKU OILCHUBATh M HWHTEPIPETHPOBATh WH(GOPMALMIO OHWOJIOTHMYECKOTO COJEP)KaHUs, BKIIIOYAIOIIYIO
TMICEBJOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX MCTOYHUKOB (CPEACTBa MAaccOBOM MH(OpMAILUK, HAyYHO-TIOMYJISIPHbIE MaTepuabl),
ATUYECKUE aCTIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO3/laBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOUIEHHs, 0000mIast OMOJOTHYECKyI0 HH(OpMAIUIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO UCII0JIb30BATh MOHATUMHBIN anmapaT OUOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo 4acos DJIeKTPOHHbIE
HaumenoBanue pa3aenos U TeM (uudposbie)
Ne ni/mm IpOrpaMMET Beero KOﬁHTpOJ‘IbeIe H%aKanecmle 0BPA30BATEIbHBIC
padoThbI padoThI pecypesi

bubmnoreka [HOK
. brosorus kax Hayka 2 0.5 https://m.edso00.ru/7f41c292
2 JKviBbIe cCTEMBI U X OpraHU3alus 1 bubmmorexa HOK
https://m.edso00.ru/7f41c292
3 XVMMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 bubmmorexa HOK
https://m.edso00.ru/7f41c292
bubmnoreka [HOK
4 PKH3HENATELHOCTS KIIeTIKH 6 https://m.edso00.ru/7f41c292
5 PazMHOXeHUE W WHIMBHIYAIbHOE pa3BUTHE 5 1 bubnmoreka HOK
OpraHu3MoOB https://m.edso0o.ru/7f41c292
6 HacnenctBeHHOCTH " H3MEHTHBOCTE | o 15 bubnmoreka HOK
OpraHu3MoOB ' https://m.edso00.ru/7f41c292
7 Cenexnus OpPTaHU3MOB. OCHOBEBI 3 bubnuoreka [HOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
8 Pe3epBHOE Bpems 1 bubnuoteka I[TOK



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
/i Tema ypoka Beero KoﬁnTpo.m,HLIe HpﬁaKTI/I‘IGCKI/Ie WiyueHHs | 0GpA3OBATENbHEIE
padoThI padoThI pecypesi
bubnnoreka LHOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https.//m.eds00.ru/863e632a
Metonbl MO3HAHUS JKUBOM MPHUPOJIBI.
I1 0 No |
2 «Iflzﬁf)izzgiz}}lme pr;iﬂglzilblx metonoB | 1 0.5 bubmmorexa HOK
' https://m.eds00.ru/863e6122
npu U3y4eHUU OHOJOTUYECKHIX
O00BEKTOBY
3 buonoruueckue cucreMsl, MPOIECCHl U 1 bubnuorexa HOK
UX U3YYCHHE https://m.eds00.ru/863e6564
4 XUMHYECKHUI CcOcTaB KJIETKH. Boma u 1 bubnuoreka HOK
MHUHEpaIbHBIE COIU https://m.eds00.ru/863e674e
bubnmoreka HOK
5 benxu. CoctaB u cTpoeHue 0enkoB 1 1 https://m.eds00.ru/863e672
DepMeHTHI — OuonoruuecKue
I
5 et dyeme | xarmmeccon | 1 05 Bubmiotera  LIOK
- yi ' https://m.eds00.ru/863e6b72
aKTUBHOCTH ()epMEHTOB (Ha MpHUMeEpe
aMUJIa3bl WM KaTaaas3bl)»
bubnnoreka [IOK
! YraeBozpL. JIunuzs! 1 https://m.eds00.ru/863e6870
8 Hyxneunosbie kucinorsl. AT® 1 bubmmoreka HOK

https://m.edso0.ru/863e6d5c



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

I/ICTOpI/IH N METOJblI HU3YYCHUS KIICTKH.

Bbubnuorexa LHOK

9 Kiterouynas teopus https://m.eds00.ru/863e6e88
10 KneTka kak 1iej1ocTHas )uBasi cuctema
CrpoeHue 3yKapuOTHYECKOM KIIETKH.
JlaGoparopHas padora Ne 2 «M3ydyeHue
CTpOES{I/ISI II)(JIGTOI:( pacTeHui )KI/IB}(;I;HBIX Eubmiorexa HOK
11 . ’ ’ 0.5 https://m.edso0.ru/863e6ff0
rpuboB 1 GaxTepHii NOJ MUKPOCKOIOM https://m.eds00.ru/863e716¢
Ha TOTOBBIX MHUKpOIpemaparax U HuX
OIMCAHUE»
bubnuoreka HOK
12 OMmeH BewecTs un MeTabomsM https://m.eds00.ru/863e766¢
bubnuoreka HOK
13 PorocunuTes. XeMOCHHTES https://m.eds00.ru/863e7c98
. bubnuoreka HOK
14 JHepreTHecKuii obmen https://m.edso00.ru/863e7aae
KuzneHHbll 1WKI KICTKH. JlelmeHue
.M . JIab 0
15 ;fe;KzHa6§ggeHH2 ;EliT()(;I;H;ﬂxﬁaelTEZi 0.5 Brbmiorexa HOK
- 5 ' https://m.edso00.ru/863e7dc4
KOHUMKAa KOpEIKa JIyKka Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 buocunres 6enka. Peakiust MaTpuyHOTO bubnuoreka HOK
CHUHTE3a https://m.edso00.ru/863e796e
bubnmoreka HOK
17 Tpancisms — nocuntes benka https://m.eds00.ru/863e796e
18 Heknerounsle  ¢opMbl  KU3HHM  — bubnuoreka HOK
BUPYCBI https://m.eds00.ru/863e7540
bubnuorexa LHOK
19 @OopMBI pa3sMHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
20 Meiios bubnuoreka HOK

https://m.edsoo0.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

OOpa3oBaHne W pa3BUTHE TIOJOBBIX
KJIETOK. Orm0/10TBOpEHHE.

bubnuoreka LHOK

21 JlaGopaTtopHas padota Ne 4 «3ydyeHue 0.5 https://m.eds00.ru/863e8106
CTPOEHHUS TIOJIOBBIX KJIETOK HA FOTOBBIX
MHUKpOIIpernapaTax»
29 NupuBunyansHOE pa3BUTHE bubnuoteka HOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 ['enetuka — HayKa 0 bubnuoteka HOK
HACJIEACTBEHHOCTU U N3MEHYUBOCTHU https://m.edso00.ru/863e862
3aKOHOMEPHOCTH HAacJIeI0BaHUs
24 g I/I3HaKO]1: MOHOI‘I/Ig HIHOE Bubmioreka LHOK
P ) pui https://m.edso0.ru/863e8878
CKpEIIMBaHHE
WTHOPHUOIHOE  CKpellMBaHuEe. 3aKoH
25 ESSEIBI/IIZI/III\I/IOFO pe HAacJIeIOBaHUs Bubmioreka HOK
A https://m.edsoo0.ru/863e89a4
MIPU3HAKOB
CuermieHHOe HacleA0BaHUE MPU3HAKOB.
JlaGopatopnas pabora Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPHUIHOTO " bubnnoreka HOK
26 0.5 ]
JTUTUOPUIHOTO CKpeLIMBaHUs y https://m.eds00.ru/863e8c60
JIPO30(UITBI Ha TOTOBBIX
MUKpOTMpernaparax»
I'eneTnka 1oJIa. Hacnenosauue bubnuoreka HOK
27 _
MIPU3HAKOB, CLEIUICHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
M3MeHu4nBOCTE. Henacnencrsennas
n3MeHuuBocTh. JlaboparopHas pabota
No 6. Uzyuenue wmoauduKamOHHON bubanoreka [IOK
28 0.5 _
W3MEHYHUBOCTH, IIOCTPOEHUE https://m.edso0.ru/863e8efe
BApUAIIMOHHOTO Psa W BapUAIIMOHHON
KpUBOW»
29 Hacnencrsennas U3MEHYHUBOCTb. 05 bubanoreka HOK

JlaGopaTopHass padota Ne 7. «AnHanm3

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



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

MyTalluid y Jpo30(uiabl Ha TOTOBBIX
MUKpOIpenaparax»

bubnuoteka OK
30 T'eneruia uenosexa 1 https://m.edsoo.ru/863£d78
PezepBHBIil ypok. O000IIEHNE O TEME
31 «HacnencTBeHHOCTh UM M3MEHYHMBOCTH 1
OpraHU3MOBY
33 MeTtoasl ¥ OOCTHDKCHHUS — CEJICKIIMH 1 bubnnoreka LHOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexnonorus KaK OTpaciib 1 bubnmmoreka LHOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE  KOJIMYECTBO  YACOB 1O 34
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https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IJIS1 YUEHHUKA

* buomorus, 10 kmacc/ Ilaceunnk B.B., Kamenckuii A.A., PyomoB A.M. u npyrue
/Mon  pen. Ilaceunmka B.B., AkmuonepHoe ob6mectBo «l3marenbcTBo
«ITpocsenieHue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA
VY4eOHHK, METOIMYECKOEe TocoOue (Ha caiiTe), MOypOUYHbIe pa3padOTKHU.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HHTEPHET
POI.






