


IHOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma no 6uonoruu st 10-11 kimaccax MAOY Jlyrosekoii COILI cocTaBiieHa Ha OCHOBaHHUH CJICTYIOIIMX HOPMATHBHO-
MIPaBOBBIMU JIOKyMEHTAMH:

[Ipukaza MunucrepctBa npocseenus: Poccuiickoit @enepanyu:

- «O0 yTBepxIeHNH (eepaTbHOTro TOCYapCTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa OCHOBHOTO 0011ero oopasoBanus ot 31.05.2021 Ne287;
[Tpuxa3z Munnpocseuienust Poccun ot 09.10.2024 N 704 "O BHeceHHMH M3MEHEHUH B HEKOTOpBIE MpHKa3bl MHUHHMCTEPCTBA MPOCBEIIECHUS
Poccuiickoit @enepanun, kacatomuecs GheaepaibHbIX 00pa30BaTEIbHBIX MPOTPAaMM HAYaAJLHOTO OOIIET0 00pa30BaHus, OCHOBHOTO OOIIETO
o0pa3oBaHMs U cpeaHero oomero oopazoBanus"”

[Tpukaz Munnpocsemenuss Poccun ot 08.10.20225 N 729 "O BHeceHMH M3MEHEHUM B HEKOTOPBIEC MPHKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit denepannu, kacaromuecs GeaepaibHbIX 00pa30BaTeIbHBIX MPOrPaMM HAYaIbHOTO 00IIEro 00pa3oBaHus, OCHOBHOTO OOIIEro
oOpa3oBaHus U cpenHero oduiero oopasopanus”

ITpuka3z Munnpocseuienust Poccun ot 10.11.2025 N 808 "O BHeceHuMM M3MEHEHUI B HEKOTOPBIE IIPHKa3bl MUHUCTEPCTBA NIPOCBEILIEHUS
Poccuiickoii denepanyu, kacaronmecs (penepanbHbIX 00pa30BaTENbHBIX IPOTPaAMM HAYaJIbHOTO 00IIEro 00pa3oBaHMsl, OCHOBHOTO OOILEro
oOpa3oBaHwus U cpeHero oomiero oopasopanus”

- «O0 yTBepxaeHun (heaepanbHOro NepevyHs y4eOHUKOB, JOMYIIEHHBIX K MCIIOJIBF30BAHHIO MIPH PEaTH3alii HMEIOIINX TOCYAapCTBEHHYIO
AKKPEIUTAIMIO 00pa30BaTEIbHBIX MPOTPAMM HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIEro, cpemHero oliiero o0pa3oBaHus OpraHU3aIMIMH,
OCYIIECTBIISIOIMMHU 00Pa30BaTEIbHYIO JI€ATEIbHOCTh, U YCTAHOBJIECHUH MPEICIbHOTO CPOKa UCIOIb30BAaHUSI UCKIIOYEHHBIX YUEOHUKOB U
pa3pabOTaHHBIX B KOMILIEKTE C HUMH YYCOHBIX TTOCOOHI OT 26.06.2025 Ne495

@enepanbHas oOpa3oBaTelibHas MpPOrpaMMa OCHOBHOTO 00Iero oOpa3oBaHMs, YTBEpKJIEHHas MpHKa3oM MUHHCTEPCTBOM
npocsemenus: Poccuiickoit @enepanuu ot 18.05.2023r. Ne 370.

OcHoBHas oOpa3oBarelibHasi IporpaMmmMa OCHOBHOro obmiero oopazoanusi MAOY Jlyroeckoit COILL, yrepxkaena 14.01.2026 r.,
npukas Ne 9 - O/

VYyeonoro mana MAQOY Jlyrosckoit COIL na 2026-2027 y4eOHBbI# TO/, YTBEPKACHHOTO MpUKa3oM gupekTopa mkons Nel 14-O/1 ot
26.08.2026 r., mpUHATBHIM Ha mHeaarorudeckoM coBeTe — npoTokosl Nel ot 26.08.2026 r. u corinacoBaHHBIM C YIPaBIISIFOIIUM COBETOM —
npoTokoi Ne6 ot 26.08.2026 r.

Pa6oueit mporpammel Bociutanuss MAOY Jlyrosckoit COILLL, yrBepsxaeHHO#M nmpruka3zom aupektopa mkoibl Ne 111-O/] ot 26.08.2026
I., IPUHATOM Ha nefarorudeckoM coete — mpoTokoi Nel ot 26.08.2026 r. 1 coriacoBaHHBIM € Y TIPaBJISIOIIMM COBETOM — IIPOTOKOJ Ne6 oT
26.08.2026 r..



[Tonoxenue o Gopmax, NEPUOJAUYHOCTH U TOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH, MPOMEXKYTOYHOH M MTOTOBOW aTTECTAllUU
obyyvaronuxcst MAOY Jlyrosckoit COIL, yrBepkaennoe npukazoM oT 06.11.2025 r. Ne 148-O/1.
B coorBercTBHH ¢ yueOHbIM i1IaHOM MAOY Jlyrosckoit COIIl na u3ydenue npeamera «buosorus» orpoaurcs:

Knacc Koin-Bo 4acoB B OO1ee Koj-BO 4acoB B
HEJICITIO roJ
buonorns
10 I 4. 34
11 lu 34

[Tpu pa3paboTke MporpamMMbl 10 OMOJOTUU TECOPETHYECKYIO OCHOBY JUIS OMPEACIICHUS MOAXO0JI0B K (POPMUPOBAHUIO COICPIKAHUS
yuebHoro npeamMera «buonorusy cocraBunu: kKoHentyaibable nojgoxeHus ®I'OC COO o B3auMo00yCIOBICHHOCTH LIEJEH, COIepKaHus,
pe3ynbTaToB 00y4YeHHs: W TpeOOBaHMII K YPOBHIO TOATOTOBKH BBITYCKHUKOB, IOJOXEHUS 00 OOIMX MLensX W MpHUHLHUIAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeiHero obmiero oopa3oBanus B Poccuiickoit @enepanum, a TakyKe MOJIOKESHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B TTO3HAHUH KUBOW MPUPOJIBI U 00ECTIEUEHUH CYIIECTBOBAHUS UeIoBeueckoro oodmectBa. CorimacHo
HA3BaHHBIM MOJIOXKEHHUSIM, ONPEIEICHb OCHOBHBIE (DYHKIIUU MPOTPaMMBI [0 OMOJIOTHUHU U €€ CTPYKTYpA.

[TporpamMma mo Guonoruu AaéT MpeaCcTaBIeHUE O LesaX, 00 olmieil cTpareruu o0yueHus, BOCIIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS
cpeacTBaMu yuebHoro npeameta «buonorus», onpeaenser o0s3aTenbHOE IPEIMETHOE COJIEpKaHue, ero CTPYKTYPY, paclpeaeseHue 1mo
paznenaM W TeMaM, PEKOMEHAYEMYIO TIOCJICIOBATEIIBHOCTh HM3yYeHHUs YydYeOHOro Marepwajia ¢ Y4ETOM MEXNPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKU 00pa30BaTEIHLHOrO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarOIINUXCS.

B nporpamme 1mo OMOJIOTHU Tak)Ke YYHTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM
pe3ynbratam o0ydeHus: B JOPMUPOBAHUN OCHOBHBIX BUIOB yU€OHO-TO3HABATEILHON IeATEeIbHOCTH/yUeOHBIX IEHCTBUI 00yUaIONINXCs IO
OCBOEGHHUIO COJIEp:KaHusl OMOJIOTrHUYecKOro o0pa3oBaHUsl.

B nporpamme no 6uonorum (10—11 xmaccel, 6a30BbIi ypOBEHB) peaqn30BaH MPHHIIUI MPEEMCTBEHHOCTH B U3yYE€HUU OMOJIOTHH,
Onmarozaps yemy B HEl IMpOCMaTpUBAETCs HANPaBIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (POPMHPOBAHMEM €CTECTBEHHO-HAYUYHOTO
MHUPOBO33PEHUS, IIEHHOCTHBIX OPUCHTAIMHA JIMYHOCTH, JKOJOTHYECKOTO MBIIUICHUS, MPEJICTaBICHUA O 3J0POBOM 00pas3e KH3HU U
OepeKHBIM OTHOIIIEHUEM K OKpYXKaIoIIel mpupoaHoii cpene. [loaToMy Hapsiay ¢ u3ydeHueM o0IeOnoIOTHIeCKUX TEOPHil, a TaAKKe 3HAHUT
O CTPOCHMH >KHUBBIX CUCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOLIECCOB B MpOrpamMme Mo OMOJNIOTHH YIEIEHO
BHHUMaHUE UCIIOJH30BaHUIO ITOJIYICHHBIX 3HAHHUIA B TIOBCETHEBHOM JKU3HHM JIJIS PEIICHUS MIPHUKIIATHBIX 3a7a9, B TOM YHCIIE: TPOGUIAKTUKA
HACJICJICTBEHHBIX 3a00JIEBAaHUI YEJIOBEKa, MEIUKOTCHETUYECKOTO KOHCYJIHTHPOBAHHS, OOOCHOBAHHS 3KOJOTHYECKH IIEIECO00pa3HOro



MOBEJICHUS B OKPY’KAIOIIEH MPHUPOIHOMN Ccpejie, aHamn3a BIUSHUS XO3SIMCTBEHHON AESITENTbHOCTH YEJIOBEKAa HAa COCTOSIHUE MPHPOIHBIX U
HCKYCCTBEHHBIX DKOCHUCTEM. Y CWJIICHWE BHHMAaHHs K TPUKIAJHOW HANPABICHHOCTH y4eOHOTo mnpenmera «BHONOTHS» MPOAMKTOBAHO
HEOOXOIMMOCTBIO 00ECTICUeHHSI YCIIOBUH TS pEIICHUS] OJJTHOM U3 aKTyaJbHBIX 3a/1a4 IKOJIFHOTO OMOIOTHYecKoro o0pa3oBaHus, KOTOpas
npenmnoaraet popMUpOBaHUE y 00yUaONIUXCSI CIOCOOHOCTH aIaliTUPOBATHCS K U3MEHEHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.

buonorust Ha ypoBHE cpeqHero ob1iero oopazoBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieunBaeT GOpMUPOBAHUE Y 00YHAIOIIUXCS
NPEJCTAaBICHUI O HAyYHOW KapTHHE MUPA, PACIIUPSET U 0000IIACT 3HAHUS O KUBOH MPHUPO/JIE, €€ OTIMUUTEILHBIX TPU3HAKAX — YPOBHEBOMH
OpTraHM3AIMH U SBOJIOIUH, CO3MaéT YCIOBHS IS TTO3HAHKS 3aKOHOB JKMBOW MPUPOIBI, POPMUPOBAHUS (PYHKIIMOHATBHOW IPAMOTHOCTH,
HABBIKOB 3/TOPOBOTO ¥ 6€3011aCHOT0 00pa3a >KM3HH, SKOJIOTUIECKOTO MBITILICHUS, IEHHOCTHOTO OTHOIIIEHUS K )KUBOU IPHUPOJIE U YEIIOBEKY.

Bonbioe 3naueHre OMOJIOTHST UMEET TAKKe [T PEIICHHS BOCIIUTATEIBPHBIX M PA3BUBAIOIINX 337]a4 CPEIHET0 00IIero oopa3oBaHus,
conuanu3anuu ooydaromuxcs. M3ydenne Ononorun ooecrneyuBaeT yCcIoBus st GOPMUPOBAHUS MHTEIUICKTYaIbHBIX, KOMMYHUKAITMOHHBIX
U MH(QOPMAIMOHHBIX HABBIKOB, ICTETUYCCKOW KYJBTYPbhI, CIIOCOOCTBYET MHTETPAIMK OMOJIOTMYECKUX 3HAHWW C TPEJACTABICHUSAMHU W3
JPYTHX YY4EOHBIX MTPEIMETOB, B YaCTHOCTH, (DM3UKH, XUMUH U Teorpadun. HazBaHHBIC MOJIOKESHUS O MTPETHA3HAYCHUHN YICOHOTO MpeAMETa
«buonorus» CoCTaBUIM OCHOBY JJIsi ONPEICIICHUS MOAXOJ0B K OTOOPY M CTPYKTYPHUPOBAHHIO €r0 COJCPIKAaHHUS, MPEACTABICHHOTO B
nporpamMme o OHOJIOTHH.

Ot106op coneprxanus yueOHoro npenmeta «bronorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C MO3ULHMHA KyJIBTYpOCOOOpa3HOTo MOAX0/1a,
B COOTBETCTBMM C KOTOPBIM OOydaromMecs IOJDKHBI OCBOMTbH 3HAaHUS U YMEHMs, 3HauuMble Uil (OPMHPOBAHUS OOLIEH KyJIbTYypHl,
OTIpE/ETAIONINE a/IeKBaTHOE IMOBEACHUE YEJIOBEKAa B OKpY’Kalolllel NpUPOIHON cpene, BOCTpeOOBaHHbIE B IMOBCEAHEBHOM KHU3HU U
NPaKTUYEeCKOl nesTenbHocTH. Ocoboe MECTO B ATOM cUCTeMe 3HAHMUN 3aHMMAIOT 3JIEMEHTHI CO/IePIKaHUs, KOTOPbIe CIIy>KaT OCHOBOM JJIst
dbopMHpOBaHUS NPEACTABICHUNH O COBPEMEHHOM €CTEeCTBEHHO-HAyYHOH KapTMHE MHUpPAa U ILIEHHOCTHBIX OPHUEHTAlMAX JIMYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIUN OMOJIOTUYECKOTO 00pa30BaHUSI.

CTpyKTypHpOBaHUE COJEpKaHUs y4yeOHOro MaTepuasja B IpOrpaMMe IO OHMOJIOTHU OCYLIECTBIEHO C Y4YETOM IMPHOPUTETHOTO
3HAYCHUS 3HAHUN 00 OTIMYUTEITHLHBIX 0COOCHHOCTSIX )KUBOH MIPUPOJIBI, O €€ YPOBHEBON OpraHU3aliy U BOJIOIHUA. B COOTBETCTBUY € 3TUM
B CTPYKTYype y4eOHOro npeamMeTa « bHOJIoTrHs» BBIACTICHBI CIEIYIONUE CoJlepKaTeIbHble THHAN: «bromorus kak Hayka. MeToibl Hay4YHOTO
no3HaHum», «Kierka kak 6nonornyeckas cucrema», «OpraHusM Kak ouosoruueckas cucteMay», «CucteMa 1 MHOrooopasue OpraHn4eckoro
MUpay, «IBOJIIOLMS KUBOU IPUPOABD, « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Ilenp usyuenus yuebHoro npenmera «buonorus» Ha 6a30BOM ypoBHE — OBjaJieHHE OOYYaIOLIMMUCS 3HAHUSIMU O CTPYKTYpPHO-
(YHKIMOHATBHON OpPraHU3allMM XUBBIX CHCTEM pa3HOTO paHra M NMPHOOpPETeHHE YMEHHUH MCIONb30BaTh 3TH 3HAHUSA JUII I'PAMOTHBIX
JIeMCTBUI B OTHOIIEHUH OOBEKTOB KUBOW MPUPOIBI M PELLICHHS Pa3JINYHbIX )KU3HEHHBIX POOIIEM.

JocTikenue nenu u3ydeHus yueoHoro npeamMeta «buonorus» Ha 6a30BOM ypoBHE 00€CIIeUnBaCTCS PEILICHHEM CIICAYIOUINX 3a/1a4:



OCBOCHHE 00YYAIOIIUMHUCS CUCTEMbI 3HAHUH 0 OMOJIOTMYECKUX TEOPHUSIX, YICHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX,
CIIy’)KallluX OCHOBOW g (OpMHpOBaHUS MPECTABICHUNH O €CTeCTBEHHO-HAyYHOH KapTHHE MHUpPa, O METOAaX HAy4YyHOro IMO3HaHUS,
CTPOEHUU, MHOTOOOpPa3UU M OCOOCHHOCTSIX JKMUBBIX CHUCTEM Pa3HOTO YPOBHS OPraHU3AIlUU, BBIIAIOMIMXCS OTKPBITHUSIX MU COBPEMEHHBIX
UCCIIEIOBAaHMSIX B OMOJOruM; (OPMUPOBAHHUE Yy OOYYAIOIIMXCS MO3HABATEIbHBIX, HHTCIUICKTYAIbHBIX U TBOPUYECKUX CIHOCOOHOCTEH B
MPOLIECCEe aHallM3a JAHHBIX O MyTSIX Pa3BUTHA B OMOJIOTMM HAyUYHBIX B3TJISAOB, WICH M MOAXOAOB K M3YyUEHHUIO KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpTaHM3AIMH{; CTAHOBJICHHUE Y OOYJarOIIUXCsl 001Iel KyIbTYphl, (PYHKIIMOHATLHON IPAMOTHOCTH, PA3BUTHE YMEHUNU OOBSCHSTH U
OILICHMBAThH SIBIICHUS OKPYXKAIOMIETO MUpPA >KUBOM MPUPOJLI HA OCHOBAHWH 3HAHWI M OIBITA, MOJYYCHHBIX MPU U3YYCHUU OHOJIOTHY;
dbopMupoBaHue y o0ydaromuxcsi yMEHHH WLTIOCTPUPOBATH 3HAUCHHUE OMOJIOTMYECKUX 3HAHUM B MPAKTUUYECKOHN NESTEIBHOCTH YElIOBEKa,
Pa3BUTHU COBPEMEHHBIX MEIMIIMHCKAX TEXHOJOTHM W arpOOMOTEXHOJIOTHH; BOCHUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS
YEIIOBEKOM JKHUBOH MPHUPOJABI, HEOOXOIUMOCTH OEpPEKHOrO OTHOIICHUS K HEW, COONIIOJIEHUS 3TUYCCKUX HOPM MPU MPOBEIACHUU
OMOJIOTMYECKHUX MCCIIEOBAHNI; OCO3HAHUE IICHHOCTH OMOJIOTMYECKUX 3HAHU JIJIs TIOBBIIICHUS YPOBHS
OKOJIOTMYECKON KYyIbTyphl, UIsi (OPMHUPOBAHUS HAYYHOTO MHPOBO33PCHHS, NMPUMEHEHHE MNPUOOPETEHHBIX 3HAHUH W YMEHUU B
MOBCETHEBHOM JKU3HU JJISl OLEHKU TOCJEICTBUN CBOEH EATEIHHOCTH MO OTHOLICHUIO K OKPY KAIoIel cpenie, COOCTBEHHOMY 3/I0POBBIO,
o0ocHOBaHUE U coO0IeHne Mep TPO(HIIaKTHKN 3a00I€BaHUN.

B cucreme cpeanero obmiero oOpazoBanusi «buonorus», u3yuaemass Ha 0a30BOM YPOBHE, SIBISETCS OO0S3aTENbHBIM Y4YEOHBIM
MPEAMETOM, BXOSIINM B COCTaB MPeIMETHON 001acTu « EcTeCTBEeHHO-HAyYHBIC TTPEAMETHD.

Jnst n3ydenus: Ouonoruu Ha 0a30BOM ypOBHE CpellHero oouiero oopazoBanus otBoautcs 68 dacos: B 10 kmacce — 34 gaca (1 yac B
Heneno), B 11 kmacce — 34 gaca (1 gac B Heneonio).



COJAEPKAHUE OBYYEHUA

10 KITACC

Tema 1. buosorusi kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHM C OOIIECTBEHHBIMH, TEXHHYECKUMH U JPYTUMHU €CTECTBEHHBIMH HayKamH, (QHIOCOpHEH,
ATUKOH, 3CTETUKOI U paBoM. Posib Ononoruu B GopMupoBaHUM COBPEMEHHOM HayyHOH KapTUHBI Mupa. CucTtemMa OMOJIOrHYecKHX HayK.

Metonapl TO3HAHUS JKUBOW TpUpOABI (HAOIIOAEHWE, IKCIEPUMEHT, ONHMCaHUE, WU3MEpeHHe, KiIacCHpUKaIMs, MOJeTUpOBAHHE,
cTatucTuyeckas oopaboTka JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.
Tabmuis! U cxeMbl: «MeTo bl TO3HAHUS KUBOM MPUPOIBI».

JlabopaTopHble U IpaKTHYeCKHe PadOThI:

[TpakTnueckas padborta Ne 1. «Vcnonap3oBaHue pa3IudHbIX METOIOB MPU U3YYEHUN OMOJIOTHUYECKUX OOBEKTOBY.
Tema 2. ’KuBble cuCTEMBbI M UX OPraHU3aIUA.

JKusbie cucteMbl (OMOCUCTEMBI) KaK MPEeIMET U3y4eHus: Onosoruu. OTINYHE )KUBBIX CUCTEM OT HEOPTaHUYCCKON MPUPOJIBI.
CoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. Y POBHHU OpraHU3alui OMOCHUCTEM:

MOJIEKYJISIPHBIH, KIIE€TOYHBIHN, TKAHEBBIN, OpraHU3MEHHBIN, MOMYIISIIMOHHOBUI0BO, 9KOCUCTEMHBIN (0MOTe01IeHOTHYECKUI ), OoChepHBIi.
JdemoHcTpaumnu:

Tabnuie! u cxeMbl: « OCHOBHBIE TPU3HAKY KU3HI», « Y POBHU OpraHU3alUH KUBON IPUPOIBD».
O6opynoBanue: moaens Mosekybl JTHK.
Tema 3. XumMHu4ecKHil COCTaB U CTPOCHHE KJIECTKH.

XHUMHUUYECKUH COCTAB KIETKA. XUMHUUECKHUE DJIEMEHTHI: MAKPOJIEMEHTBI, MUKPOJIEMEHTBI. BoJ1a 1 MUHEPAJIbHBIE BEILIECTBA.
@®yHKIMU BOABI U MUHEPAJIbHBIX BELECTB B KieTke. [loanep:kanne ocMoTHUECKOro OaaHca.
benku. CoctaB u crpoeHHe O€JIKOB. AMHMHOKHCIOTHI — MOHOMEphl OenkoB. He3ameHuMble UM 3aMEHMMbIE AMHUHOKHCIIOTHI.

AMWHOKHCIIOTHBIN COCTaB. YPOBHU CTPYKTYPhI OCITKOBOW MOJIEKYJIBI (TIEPBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTUYHASI CTPYKTYpa).
Xumudeckue cBorcTBa 6enkoB. buonorndyeckue GyHKIIMN OETKOB.

depmMeHTH  — OMOJIOTHYECKHE KaTaJlnu3aTopHI. Crpoenue dhepmenTa:

aKTHBHBIN LIEHTp, cyOcTpaTHas crierupuanocts. Kodpepmentsl. Butamunsl. OTinuuuns GepMEeHTOB OT HEOPraHMYECKUX KaTaln3aTOPOB.



YrieBoapl: MOHOCaxapuabl (TJIIOKO3a, pud03a U 1e30KcUprb03a), Tucaxapuabl (caxapos3a, JAaKTo3a) W MOoJUcaxapuabl (Kpaxmall,
TIIMKOTeH, 1eJUTI0103a). buonornueckue GyHKIUU YTIIEBOIOB.

Jlunuaer: Tpurnuuepuasl, pochonumnuasl, crepounsl. ['unapodunsHoruapodoOHbie cBoiicTBa. buonornueckue QyHKIUNA TUTHIOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB U JINTIHIOB KaK UCTOYHUKOB YHEPTHUH.

Hyxnennoseie kucnotel: JIHK u PHK. Hykneotuasr — moHOMepsl HykiIenHOBBIX KuciaoT. Ctpoenne u pynkuu [JHK. Ctpoenue u
¢ynkuun PHK. Bunet PHK. AT®: crpoenue u ¢pyHKuuu.

HI/ITOHOFI/IH — HayKa O KIJICTKC. Kierounas TCOPUA — IIPUMEDP B3aUMOJCUCTBHS UJCH U Cl)aKTOB B HAYYHOM IIO3HAHHWHU. MeTtoabl
HN3YUCHUA KIICTKH.

KrneTka kak nenoctHas xwuBas cucreMa. OOI1ue mpu3HaKku KIETOK:
3aMKHYTas HapyxkHas memOpana, monekynbl JJHK kak renetnyeckuit anmapart, cuctema CHHTe3a Oeka.
Tunel KIETOK: dyKapuoTHYecKas W MmpokapuoTrueckas. OCoOEHHOCTU CTPOCHHS MPOKApPUOTHYECKOW KieTku. KiierouHas cTeHka
O0akTepuii. CTpoeHHE SyKapHOTHIECKOUN KIeTKH. OCHOBHBIE OTIUYHS PACTUTEILHOM, J)KWBOTHOW U TPUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TTUKOKAIMKC, X (QyHKImH. [Ima3maTrnueckas MemOpaHa, e€ CBOWCTBA U
¢yukuuu. Luronnaszma u e€ opranouasl. OqHomemOpannbie opranouas! kietku: DIIC, anmapat ['onbmpku, 1u3ocomsl. [TomyaBTroHOMHBIE
OpPraHOW[bl KJIETKU: MUTOXOHJIPHH, MIacTusl. [IpoucxoxaeHrne MUTOXOHIApUNA U miactua. Buasl ninactua. HemeMOpaHnHble opraHouabI
KJIETKU: pUOOCOMBI, KJIIETOUHBIM LIEHTP, HEHTPUOIIU, PECHUYKH, KTYTUKH. DYHKIIMN OPraHOUI0B KJIeTKH. BriroueHus.

SAnpo — peryasaTopHsbIi LeHTp KieTku. CTpoeHue siipa: saepHas 000104Ka, KapuoIia3Ma, XpOMaThH, SIPHIIKO. XPOMOCOMBI.

TpaHcnopT BEMECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneiinen, P. Bupxos, /Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknusn, K. M. bap.

Juarpammsl: «Pacrpenesenre XuMUYECKUX JJIEMEHTOB B HEKUBOU IIPUPOAE», «PacrpeneiieHne XuMUYECKUX 3JIEMEHTOB B KUBOU
IIPUPOLE».

Tabmuubsl u cxemsl: «Ilepuoanyeckast TabiauIa XUMHUECKUX DJIEMEHTOB», «CTpoeHHE MOJIEKYJbl BOIbD», «bHocuHTE3 Oenkay,
«CtpoeHue MoJIeKyJibl Oenkay,
«Ctpoenune ¢pepmenran, «Hyxnennosbie kuciotel. JJHK», «Ctpoenne monekynsl ATO», «CTpoeHHE 3YKapHOTHUECKOM KIETKH,
«CTpoeHMe )KUBOTHOU KJIETKW», «CTpOEHUE paCTUTENBHON KIETKN», « CTpOEHHE MPOKAPUOTHYECKOHN KIETKN», « CTPOCHHUE s1ipa KIETKUY,
«YTHeBOIbI», «JINTIMIBD).

OOopynoBaHMe: CBETOBOM MHKpPOCKONI, 00OpylOBaHME Ui NpPOBEAEHUS HAONIOJNEHHH, W3MEpeHUil, 3SKCHEpUMEHTOB,
MUKpOIIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble U NpaKTHYecKue padoThbl:



Jlaboparopnas padota Ne 1. «M3yueHne KaTAIMTUIECKOW aKTUBHOCTH (PepMEHTOB (Ha MpUMEpe aMUJIa3bl TN KaTalla3bl)y.

Jlaboparopuass pabora No 2. «l3ydeHue CTpOCHHUsS KJIETOK PACTCHHM, >KHBOTHBIX M OAaKTEpUH IMOJ MHUKPOCKOIIOM HAa TOTOBBIX
MUKpOIIpenaparax 1 UxX OIMUCaHUEY.

Tema 4. /KusHeneATeJIbHOCTD KIETKH.

OOMeH BeiecTB, UM MeTab0IM3M. ACCUMMIISIIINS (TTACTHYECKU OOMEH) U JUCCUMMIISALIUS (SHEPreTHUECKU 0OMEH) — JIB€ CTOPOHBI
eIMHOTO mpoliecca MeTabonu3Ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB U YHEPTUU B IOHUMAHUU META00IM3Ma.

Tunsl oOMeHa BeliecTB: aBTOTPOoHBIN U rerepoTpodHbIi. Poibs pepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®otocunre3. CperoBas u TemHOBass ¢a3bl (orocuHTe3a. Peakumm ¢orocunreza. D¢pdekTuBHOCTh (OTOCHHTE3a. 3HAUYECHUE
¢dbotocuHTe3a 171 KU3HU Ha 3emiie. BiusHue ycnoBuii cpebl Ha GOTOCHHTE3 U CIOCOOBI MOBBIILIEHUS €r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHuil.

XemocuHTe3. XeMOCHHTE3UPYIONIHe OakTepru. 3HaUYCHUE XeMOCHUHTE3a JIJIs )KU3HH Ha 3eMIIe.

OHepreTndyeckuii oOMeH B KieTke. PaciieruieHue BelecTB, BBIJCIEHHE W aKKyMyJIMpPOBAaHUE SHEPrMM B KJETKe. OTarbl
sHepreTHuyeckoro oomena. Inukonus. bpoxenue u ero Buabl. KucimoponHoe okucieHue, Uiad KieTOuHOE AblxaHue. OKUCIUTEIbHOE
dbochopmmupoBanne. IPPEKTUBHOCTD IHEPTETHUESCKOTO OOMEHA.

Peakuun marpuunHoro cunre3a. I'enermyeckas uHdpopmamus u JHK. Peanuzanus renermyeckoil umHdopManuu B KIIETKE.
['eneTnueckuil ko U ero cBoicTBa. Tpanckpunuus — matpuuHbsiii cuatre3 PHK. Tpancnauus — OuocunTe3 Oeika. DTarbl TPaHCISIHH.
KoanpoBanue amuHokuciaoT. Posib pubocom B GuocuHTe3e OenKa.

Hexnerounsie hopMbl ku3HU — BUpYchl. Mictopus oTkpbiTus Bupycos (/1. Y. BanOBcKkHit). OCOOEHHOCTH CTPOEHUS U )KU3HEHHOTO
1uKia BupycoB. bakrepuodaru. bonesnu pacTenuii, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€MbIe BUpycaMu. Bupyc nMmmyHoaeduinra yenoBeka
(BHNY) — Bo36ynutens CIT/a.

OOpaTHas TpaHCKPUIIIHS, peBepTa3a u uHTerpasa. [lpodunakTrka pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpaumnu:

IToprpetsr: H. K. Konsnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumplt u cxembl: «Tumbsl nuranusy, «Metabonusmy, «MuToxoHApHs», «IHEPTETHUECKUH OOMEH», «XJIOpOIUIacTy,
«®Dorocunte3», «Ctpoenne [AHK», «Ctpoenune u ¢yHKIMOHMpOBaHUE TeHa», «CuHTe3 Oenkay, «leHeTmueckuid koim», «Bupychbm,
«bakrepuodarm», «Ctpoenue u xu3HeHHbIN 1UKI BUpyca CIIM/{a, 6akTepuodaray, «Permkarms JJHK».

O6opynoBanue: moaenu-anmnkanun «Yasoenue JIHK u tpanckpunuusy», «buocunres Oenka», «CTpoeHHE KIETKH», MOIETb
ctpykrypsl JJHK.
Tema 5. PasMHOKeHMe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.



Knerounslii 1MKII, WM JKU3HEHHBIH LUK KieTku. MHTepdasza u mutos. [Ipoueccs, nporekaromue B uutepdase. Permkanus —
peakmus matpuaHoro cuate3a JJIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIN HAOOp — KAPUOTHUIIL. JIUTIITOMIHBIN M TalIOUIHBIM XPOMOCOMHBIS
Habopbl. XpomaTuabl. L{luronornyeckne 0CHOBBI pa3MHOKEHUS U MHIMBUYyaJIbHOTO PAa3BUTHS OPraHU3MOB.

IIGJ'IGHI/IC KJIICTKHW — MHTO3. CTa,I[I/II/I MMHTO34a. HpOHCCCH, MMPOUCXOIAINHNEC Ha PA3HBIX CTAAUAX MHUTO34a. buonornueckuii cMpICII MUTO3A.

[TporpamMmmupyemast TuOeb KIETKH — aromnTo3.

®opMbI pa3MHOKEHUSI OPTaHU3MOB: 0€CIIOIOe U MOJI0BOe. BUbI OeCroioro pa3MHOXKEHHS: IeJIeHHe HaBOE, TOYKOBAHUE OJHO- U
MHOTOKJICTOYHBIX, CIIOPOOOpa3OBaHKE, BETETATUBHOE pa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHMPOBAHHME OPTaHM3MOB, €ro 3HAYCHHE IS
CEJIeKIUU.

[TonoBoe pa3MHOXKEHHUE, €T0 OTIIMYHUS OT OECTIOIOrO.

Meiio3. Cramuu wmeitoza. [Iporeccel, mpoucxonsimue Ha craausx meiosza. IloBemenne xpomocoMm B Menose. KpoccuHrosep.
buosiornyeckuii CMbICI M 3HAaUEHUE ME03a.

["amerorenes — mporecc 00pa3oBaHuUs MOJIOBBIX KJIETOK Y )KMBOTHBIX. [10JOBBIE JKeNe3bl: CEeMEHHUKH U ssmuHuku. OOpazoBaHue u
pa3BUTHE TMOJIOBBIX KJIETOK — raMeT (CIepMaTo30ul, SHUIEKIeTKa) — CliepMaTrorenes3 u oBoreHes. OCcoOEHHOCTH CTPOEHUS SHUIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBunyansHOEe pa3BuThHE (OHTOreHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpHOTeHe3). DTambl 3MOPHOHAIBHOTO pa3BUTHSA Y
MMO3BOHOYHBIX JKUBOTHBIX: APOOJICHHE, TaCTPYJISIHs, opraHorenes. [loctamOpronansHoe pa3BuTHe. THITBI TOCTIMOPHOHAIIBHOTO PA3BUTHSL:
npsiMoe, HempsiMoe (JTMYUHOYHOE). BrusiHue cpeipl Ha pa3BUTHE OpraHU3MOB, (PAKTOPBI, CHOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 MBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTaIUU PAa3BUTHS.

JdemoHcTpaumnu:

Tabnuuel u cxembl: «DOpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «J{BOHHOE OIUIOAOTBOPEHUE y IIBETKOBBIX pacTeHui», «BereraruBHoe
pa3MHOXKEHUE pacTeHui», «JlemeHue kietku OakTepuit», « CTpOGHHE MOJIOBBIX KIETOK», «CTpoeHHEe XPOMOCOMBIDY, «KIeTOUHBIN UK,
«Permnmukanusa IHK», «Murosy», «Meio3», «IIpsmoe u HenpsiMoe pazButue», «l'aMmeToreHe3 y MiIeKONUTAIOMNX U YelloBeKa», «OCHOBHbIE
CTaJN1 OHTOT€HE3a».

ObopynoBanue: MHUKpPOCKOI, MuKponpenaparsl  «CrepMaTo30uabl MIEKOMUTAOIIET0», «SIHLeKIeTKa
MJIEKOIIUTAIOMIET0», «KaproKnHe3 B KJIIETKaxX KOpELIKa JIyKay, MarHuTHas Moieib-antuinkanus «lenenue kiuetkm», moaens JAHK, monens
MeTada3HON XPOMOCOMBI.

JlabopaTopHbIe U IpaKTHYeCKHe PadOThI:

Jlaboparopnas padota Ne 3. «HabnrogeHne MuTo3a B KJIIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKPOIIpEnaparax».

Jlabopartopnast pabota Ne 4. «3yueHnne cTpoeHHsI MOJTOBBIX KJIETOK HAa TOTOBBIX MHKPOIIpENapaTaxy.

Tema 6. HacsiecTBEHHOCTh U K3MEHYUBOCTH OPraHU3MOB.



[Ipenmer u 3aja4uu reHeTUKH. VICTOpUS pa3BUTHS FeHETUKU. POJIb LUTOJIOTMM U SMOPUOJIOTHHM B CTAHOBJICHWU T'€HETHKHU. Bkian
POCCHUHCKHX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE M€HETUKH. MeTO bl TeHeTUKU (THOPUAO0IOTHUECKH, IIUTOT€HETUYECKUI, MOJIEKYIISIPHO-
reHeTnyeckuit). OCHOBHbIE TEHETUYECKUE TIOHATHUS. | 'eHeTHuecKasi CHMBOJIMKA, UCTIONIb3yeMas B CXeMaX CKpEIIUBAHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, ycTaHOBIeHHbIE . Mennenem. MoHorubpuaHoe ckpeuBanue. 3aKoH eIMHO00pa3us
ruOpu10B repBoro nokojaeHus. [IpaBuno ToMUHIPOBaHUS. 3aKOH pacillelIeHHsl Ipu3HakoB. [ ' unoresa unctorsl ramer. [loHoe 1 HENoIHOE
JIOMMHHUPOBAHHUE.

JurnbpunHoe ckpemuyBaHue. 3aKOH HE3aBUCHMMOTO HAcleJOBaHHs TNPHU3HAKoB. LluToreHeTMYeckne OCHOBBI IUTHOPHIHOTO
CKpeUIBaHus. AHaIU3UpYIOIlee cKpelrBanue. Vcnoap30Banne aHaIM3UPYIONIET0 CKPEIUBaHUS JUIsl ONPEIeTICHNs TeHOTUIIA OCOOH.

CuerieHHoe HacieoBaHue npusHakoB. Pabota T. Moprana o cuenjieHHOMY Hacae10BaHuIo reHoB. Hapylenue cuenienns reHos
B pe3yJbTaTe KPOCCUHIOBEPA.

METANPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ynbTaThl OCBOCHHUS yueOHoro mpenmera «buonorusy» BKIIOYAIOT: 3HauMMble Uil (OpMHpOBaHUS
MHUPOBO33PEHUST 00YUArOIIUXC MEXIUCIUIUTMHAPHbBIE (MEXIIPEIMETHbIE) O0IIeHAayYHbIE TIOHSATHS, OTPaKAIOIINE [EJIOCTHOCTh HAYYHOH
KapTUHBI MUpa U CTIEHU(PUKY METOJIOB ITO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, JHEPT U, IBIEHUE, IPOLIECC, CUCTEMA,
HAy4YHBIH (QaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIIeJ0BaHne, HAOII0eHHE, U3MEPEHUE, SKCIIEPUMEHT U APYTHUX),
YHHUBEpCallbHbIe y4eOHbIE JeHCTBHA (TO3HABATENbHBIE, KOMMYHHKAaTHBHBIC, PETYJISATHBHBIE), obOecreunBarone (HopMUPOBaHHE
(YHKIMOHATIBHONM I'PAaMOTHOCTH M COLMAJIBHOW KOMIIETEHLUH OOYyYaroIIMUXCs, CIIOCOOHOCTh OOYYaOLIMXCS MCIOJIb30BATH OCBOCHHBIE
MEXIUCHUIUTMHAPHBIE, MUPOBO33pEHUYECKIE 3HAHUS U YHUBEpCaJIbHbIe yueOHbIe AeHCTBUS B MO3HABATEIHLHON U COIMAIBHOMN MPaKTUKeE.

MertamnpeameTHble pe3yabTaThl OCBOSHHS IPOrPaMMBbI CPETHETO 00IIEro 00pa30BaHusl JOIKHBI OTPAXKaTh:

Ogi1ajieHHe YHMBEPCAJIBbHBIMH YU4eOHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBble JJOrnYecKue AecTBUS:

CaMOCTOATENIBHO (OPMYJIMPOBATh U aKTYaJIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE; MCIOJIb30BATh MPH OCBOCHUU
3HaHUW TPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHajdu3a, CHUHTE3a, CPaBHEHMs, KIacCU(pHUKalMu, OO0O0OIIEHHS), PpacKpbIBaThb CMBICI
OMOJIOTUYECKUX TMOHATUN (BBIACIATh MX XapakTepHbIe NMPU3HAKW, YCTAHABIMBATH CBSI3U C JPYTUMH TOHSTUSMH); ONPENENATh IeNu
JeSITeIbHOCTH, 3a/1aBasl apaMeTpbl U KPUTEPUU HX
JOCTH)KEHUS, COOTHOCHUTD PE3YJIbTAThI ICATEIBHOCTH C TOCTABICHHBIMH LIEIISIMH; UCTIOJIb30BaTh OMOJIOTHUYECKUE MTOHATHUS 17151 OOBSCHEHHUS

(bakTOB U SIBICHUN



JKUBOW TIPHPOJIBI; CTPOUTH JIOTUYECKHE PpaCCyXJIEHHs (MHIYKTHUBHBIC, NEAyKTHBHBIC, IO AHAJIOTHHU), BBIABIATH 3aKOHOMEPHOCTU WU
IPOTUBOPEUMS] B PACCMATPUBAEMBIX SBJICHUAX, (POPMYIUPOBATH BBIBOJBI U 3aKIIIOUEHUS; IPUMEHATh CXEMHO-MO/IEIbHbBIE CPEICTBA IS
MIPEJICTABICHMSI CYILIECTBEHHBIX CBA3€H M OTHOLIEHHM B M3y4YaeMbIX OMOJOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUMI pa3HOIro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMAIIMOHHBIX UCTOYHHKAX; pa3padaThIBaTh IJIAH PELICHUS IPOOIEMBI C yUETOM aHaIN3a UMEIOLINXCS
MaTepUalbHbIX U HEMAaTEPUAIBHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBI B I€ATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB

LIEJIIM, OLICHUBATh PUCKHU MOCIEICTBUNA AEATENbHOCTH; KOOPJUHUPOBATH U BHIMOIHATE pabOTy B YCIOBUAX PEATBHOTO,

BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHUS; pa3BUBATh KPEATUBHOE MBIIIJICHHE IPU PELICHNH KU3HEHHBIX MTPOOIIEM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JeiicTBHS:

BJIQ/ICTh HABBIKAMHU y4E€OHO-MCCIIEIOBATENICKON M MPOEKTHOH JEATeIhbHOCTH, HAaBBIKAMH pa3pelleHus mpodiaeM, clioCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY TMOHMCKY METOJIOB PEIICHHUS MPAKTHUECKHUX 3aJad, MPUMEHEHHIO PA3IUYHBIX METOJIOB IMO3HAHUS;
MCTIOJIB30BATh PA3IMYHbBIE BUJBI JIESTSIHHOCTH MO TIOJTYYSHUIO HOBOTO 3HAHMHS, €T0 MHTEPIPETAINH, MPEoOPa30BaHNI0 U IPUMEHEHUIO B
Y4eOHBIX CHUTYaIUsX, B TOM YHCIIe TIPU CO3AaHUU yYE€OHBIX M COIMAIBHBIX MPOEKTOB; POPMUPOBATH HAYYHBIN THIT MBIIIJICHUS, BIAICTh
Hay4YHOH TEPMHUHOJIOTHUEMH,

KITFOYEBBIMH MMOHATHAMHI H METOJIaMU; CTABUTh U (DOPMYITHPOBATH COOCTBEHHBIE 3314l B 00pa30BaATEIbHOM

JIESITSIIBHOCTH Y KU3HEHHBIX CUTYAIIHSIX; BBISBISTH MPUYUHHO-CIICICTBCHHBIC CBS3HM U aKTyaIM3UPOBATh 33/1a4y, BBIIBUTATH TUIIOTE3Y €€

pelIeHUs, HaXOAUTh apTyMEHTHI JJI JOKA3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh MapaMeTphbl U KPUTEPUU PEIICHUS; aHATU3UPOBATh

MOJTy4YEeHHBbIE B XOJI€ PEIICHUs 3aJaud Pe3yJbTaTbl, KPUTUYECKU OLEHUBATH MX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX

YCIIOBHSIX; JaBaTh OIEHKY HOBBIM CHTYalWsM, OIICHWBATh MPHOOPETEHHBIH OMBIT; OCYIIECTBIISAThH LIEICHANPABICHHBIA TTOUCK MEPEHOCA

CPEICTB M CIIOCOOOB

JeHCTBUS B IPO(PECCHOHATBHYIO CPETY; YMETh IEPEHOCUTh 3HAHUS B IIO3HABATEIBHYIO U MPAKTHUECKYIO 00J1acTh

KHU3HEACSITENbHOCTH; YMETh HWHTEIpUPOBATh 3HAHHUS W3 Pa3HBIX MPEIMETHBIX 00JacTeil; BBIIBUraTh HOBBIE HJIEH, Ipeajararb
OpPUTHHAJILHBIC TTOJIXO/IBI U PEIICHUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYyCKAIOIINe albTepHATUBHBIC PEILICHUS.

3) paGora ¢ nungopmanmeii:

OPUEHTHPOBATHCSI B pA3IMYHBIX MCTOYHHKAX HHPOpPMALUU (TEKCTe Y4eOHOro mnocoOusi, Hay4HO-IOMYJIIPHOH JUTepaType,
OMOJIOTHYECKHUX CIIOBapsSX M CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHamu3UpOBaTh WH(GOPMAIIUIO PA3TMYHBIX
BUJIOB M )OPM TIPEACTABJICHHUS, KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEIPOTHBOPEUNBOCTD; (DOPMYITMPOBATH 3aIIPOCHI U IPUMEHSITh
pa3NIUYHBIE METO/IBI IPU TIOUCKE B 0TOOpE OMOJIOTHYECKO HHPOPMALINU, HEOOXOAUMOM ISl BBITTOJIHEHHS yUeOHbIX 3a/1ay;



nproOpeTaTh OMBIT UCMOJIb30BaHUS MH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH, COBEPIIEHCTBOBATH KYJIbTYPY AKTUBHOIO
UCIIOJIb30BAaHUS PA3JIMYHBIX TOUCKOBBIX CHUCTEM; CaMOCTOSATENIBHO BBIOMpAaTh ONTHMANbHYIO (OpPMY NpEACTaBICHUS OMOIOTMYECKON
uH(popManuu (cxemsl, rpaduKu, JUarpaMmbl, TAOIHIIbI, PUCYHKH U JIPYroe);

UCMOJIb30BaTh HAy4HbIM S3bIK B KayecTBE CPEICTBA NpHU paboTe ¢ Ouosormyeckoil MH(opMalueil: NpUMEHATh XUMHUYECKHE,
¢uznyeckre 1 MaTeMaTHYeCKHe 3HaKU U CUMBOJIBI, (hopMyIibl, a0OpeBHUaTypy, HOMEHKIIATypy, UCIIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIVIAIHOCTH; BlIaleTh HAaBbIKAMU  paclo3HaBaHUS u 3aILUTHI uHpopManuy,
MH(POPMALIMOHHOM 6€30MaCHOCTH JIMYHOCTH.

OgiageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMH:

1) o0lIeHHe: OCYILECTBIIATh KOMMYHHUKAIMK BO BceX cepax *KU3HHM, aKTUBHO y4acTBOBATh B JMAJIOTe MM AUCKYCCHU I10
CYILLIECTBY 0OCy>kKIaeMoi TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3BIBATh CY)K/IEHUSI OTHOCUTENIBHO BBITIOJIHEHUS MpejaraeMoi 3a1auu,
YUHUTBHIBATh MHTEPECHI U COINIACOBAHHOCTH MO3ULIMN APYTUX YYACTHUKOB JUAJIOra WIM JUCKYCCHM); paclio3HaBaTh HEBEpOAIbHbBIE CPEACTBA
00I1IeH!s], TOHUMATh 3HaU€HHE COLMAIbHBIX 3HAKOB, IPEANOCHUIOK BOSHUKHOBEHHS KOH(DIMKTHBIX CUTYallui, yMETh CMATYaTh KOH(DIUKTHI
U BECTH I1€PETrOBOPHI; BIAJETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJECHCTBUSA, TIOHUMATh HAMEPEHUS JPYTUX JIIOJeH, IPOsBIATh
YB)KUTEIIHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (hopMme (HopMyTHUpOBaTh CBOM BO3PaKEHHS; pa3BEPHYTO M JIOTUYHO M3JIaraTh
CBOIO TOYKY 3PEHHUS C UCIIOIb30BAHUEM
A3BIKOBBIX CPE/ICTB.

2) COBMECTHAsl AeATeIbHOCTh: TTOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHIYaTbHONH pabOTHI TpHU
pemeHrn OMOJIOTHYECKO MpoOsieMbl, 0OOCHOBBIBATh HEOOXOIUMOCTh NMPUMEHEHHs IPYNIOBBIX (POPM B3aUMOJCHCTBUS MPHU PEIICHUH
y4eOHOH 3a1auM; BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUH ¢ yu€TOM 00IuX
MHTEPECOB M BOBMOXKHOCTEH Ka)kKJJOT0 4JICHA KOJIJICKTHBA;

NPUHUMATD 1€ COBMECTHOM IS TEILHOCTH, OPTaHU30BBIBATh M KOOPJMHUPOBATH ACUCTBUS MO €€ JOCTHKEHUIO: COCTABIIATH TUTaH
NeHCTBUH, pacpeAesaTh PO C Y4ETOM MHEHUI Y4aCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOM pabOThI; OLIEHUBATH KAYECTBO CBOETO
BKJIa/1a ¥ KaXKJIOT'0 YYaCTHUKA KOMaH/Ibl B
00K pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSM; IIpelaraTb HOBbIE TPOEKTHI, OLIEHUBATD U/I€U C ITO3UIIMA HOBU3HBI,

OPUTMHAILHOCTH, MTPAKTHYECKON 3HAUNMOCTH; OCYIIECTBIISITh TO3UTUBHOE CTPATETUIECKOE IMOBEICHUE B PA3IMIHBIX
CUTYyalUsX, IPOSBISTH TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUIIMATUBHBIM.
OBJaieHNe YHUBEPCAJIBHBIMH PeryIsTHBHBIMH el CTBUSAMU:

1) caMoopranuv3anus: UCI0JIb30BaTh OHOJIOrHYECKUE 3HAHUS JJIA BBISIBJICHUSA HpOGJIeM 1 ux

pEIICHUSA B J)KU3HCHHBIX U y‘—Ie6HBIX CUTyalusIX; BI)I6I/IpaTI) Ha OCHOBE OMOJIOTUYECKHMX 3HAHUM HCJIICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX
HGfICTBHSIX H IMOCTYNKAX IO OTHOLICHUIO K JKHUBOH npupoac, CBOCMYy 3J0POBbIO U 3AOPOBBIO OKPYIKAOIIHNX,; CAMOCTOATCIBHO OCYIICCTBIIATH



MI03HABATENBHYIO J€SITEIbHOCTb, BBISIBIIATH MPOOJIEMBI, CTABUTH U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIIbHOM 1€ATEIILHOCTH
Y J)KU3HEHHBIX CUTYALMSIX; CAMOCTOSITEIBHO COCTABIIATH IJIaH PELICHUS TPOOIEMBI C yUETOM
UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUTEHU; TaBaTh OLIEHKY HOBBIM CUTYAIMsIM; pacIIUPATh paMKH y4eOHOTO
IpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH; 1€1aTh OCO3HAHHBIM BEIOOP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTh
3a pelIeHne; OLeHUBATh IPUOOPETEHHBIHN OMBIT; CIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHHUIO ITUPOKON Py TUIMU B
pa3HBIX 00JIACTSIX 3HAHWH, MOCTOSHHO IMOBBIIIATH CBOW 0OpA30BATEIbHBIN M KyJbTYPHBIH YPOBEHB. 2) CAMOKOHTPOJIb: aBaTh OLECHKY
HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIILHOCTD,
OLIEHMBATh COOTBETCTBUE PE3yJIbTATOB IIEJISIM; BJIAIETh HABBIKAMH ITO3HABATEIHLHON peIeKCHH KaK OCO3HAHHS COBEPIIIAEMBIX IEHCTBHIA U
MBICIMTENIbHBIX MPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHH, UCIOIB30BaTh NMPUEMBI peIeKCUN JJISl OLEHKU CUTYyallld, BBIOOpAa BEPHOTO
pEILIEHNs; YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHMMATh PEIICHUS 110 UX CHU)KCHHIO; IPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX
IIPY aHAJIM3€ PE3YIbTATOB JCATEIbHOCTH;
3) npuHsiTHe cedsl M APYruUX: NPUHUMATh ceOs, IOHUMAsi CBOM HEJIOCTAaTKU M JOCTOMHCTBA; MPUHUMATh MOTUBBI U apryMEHTbI
JOPYTUX IIPU aHAIU3€ PE3YJIbTATOB
JeSTEeIbHOCTH; IPU3HABATh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKH; pa3BUBATh CIOCOOHOCTh IOHUMATh MUP C MO3ULUH JPYTrOro
YEJI0BEKa.

MNPEAMETHBIE PE3YJIBTATbBI

[IpenmetHsbie pe3ynbTathl ocBoeHUs nporpammel COO no Ouonioruu Ha 6a30BOM YPOBHE BKIIIOYAIOT crienupuyueckue s yaeOHOro
npenmera «buonorus» Hay4HbIe 3HAHUS, YMEHHS M CIIOCOOBI ICHCTBHI 110 OCBOCHUIO, MHTEPIPETALINN U TIPE0OPa30BaHUIO 3HAHHIA, BUIBI
JESTEIBHOCTH 10 MOJIyYSHUIO HOBOTO 3HAHUS ¥ IPUMEHEHHIO 3HAHUI B Pa3IMYHBIX YUEOHBIX CUTYAIIHSIX, a TAKXKE B PEAIbHBIX )KU3HEHHBIX
CUTYyalusiX, CBA3aHHBIX ¢ Onosorueil. B mporpamme npeaMeTHble pe3yibTaThl IPEACTABICHBI IO FoJaM 00yUYeHUsI.

[TpenmeTtHbie pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce 1OMKHbBI OTPAXKATH!

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTHH B CUCTEME HAy4YHOTO

3HAHUS €CTECTBEHHBIX HAYK, B (JOPMUPOBAHUU COBPEMEHHOUW €CTeCTBEHHOHAYYHON KapTHUHBI MUPa M HAYYHOTO MUPOBO33PEHUS, O BKJIAIe
POCCHUHCKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, GYHKIIMOHATHLHOW TPAMOTHOCTH YeJIOBEKa JIJISl PEIIeHNUs )KU3HEHHBIX
3a/1a4y; yMEHUE PaCKPhIBATh COJEPKAHNE OMOJOTUUECKUX TEPMUHOB M TTOHATHUM: KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OOMEH BEIECTB
U TIPEBpAIeHHE YHEPTUH ), TOMEOCTa3 (CaMOperyJIsins), YypOBHEBasi OPraHU3AIIHsI )KUBBIX CHUCTEM, CAMOBOCIIPOU3BEIEHUE (PEMPOTYKIIHS),
HACJIEICTBEHHOCTh, I3MEHUYMBOCTh, POCT U Pa3BUTHE; YMEHHE U3JIaraTh OMOJIOrHYeCcKHe TEOPUH (KJIETOYHAs, XpOMOCOMHAs!, MyTallUOHHAs,
LEHTpabHAas JOrMa MOJICKYJISIpHOUM Ononorun), 3akonsl (I'. Mennens, T. Moprana, H. U. BaBusnoa) u yuenus (o meHTpax MHOTO0Opa3us



U IPOUCXOKACHNUS Ky IbTypHBIX pacTeHuii H. V. BaBuiosa), onpenensTe rpaHHIIbl UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM; YMEHHE BIIa/IETh
METOJIaMH Hay4HOTO TI03HAHUS B OMOJIOTHH: HAOIIOJCHNE U ONMCAaHNE )KUBBIX CUCTEM, IIPOIIECCOB U SIBJICHUH, OpraHNu3aIys U IPOBEICHHE
OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIIIBUKCHHUE TUIIOTE3bl, BHISBICHUE 3aBUCHMOCTH MEXIY HCCIEAYEMBIMH BETUYWHAMH, OOBSICHEHUE
MOJIyYEHHBIX PE3yJIbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MMOHATUH, TEOPUI U 3aKOHOB, YMEHHE JIeaTh BHIBO/Ibl HA OCHOBAHUHU MOJTYYEHHBIX
PE3yJIbTaTOB; YMEHHUE BBIIENSATH CYIIECTBEHHbIE TPU3HAKN BHPYCOB, KJIETOK MMPOKAPUOT U SyKapHOT, OJTHOKIETOYHBIX U MHOTOKJIETOUHBIX
OpPTaHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHAa BEIIECTB M TMPEBpAIICHUS JHEPTUU B KIETKe, (POTOCHMHTE3a, IUIACTHYECKOTO U
HHEPreTUYECKOro oOMeHa, XeMOCHHTE3a, MUTO3a, Mel03a, OIJIOJOTBOPEHHs, Pa3MHOXKEHUS, WHAWBUIYAIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3); YMEHHE NPUMEHSTH IOJYyYCHHBIC 3HAHMS IJIi OOBSCHEHUS OWOJOTMYECKHUX IPOIECCOB M SIBICHUH, U HPUHITHS
MPAaKTUYECKUX PEIICHUH B IIOBCETHEBHOW JKMU3HU C TIENTBI0 00eCIIeYeHusT 0€301TaCHOCTH CBOETO 3/I0OPOBbS U 3I0POBBSI OKPY>KAIOIIHX JIFOJICH,
COOJIIOICHUS HOPM TPAMOTHOT'O TIOBEICHHUS B OKPY>KaIOLIeH MPUPOJHON Cpeie, HOHUMaHUe HEOOX0IMMOCTH MCTIOJIb30BAHMS TIOCTHKEHUH
COBPEMEHHOW OMOJI0THH u OMOTEXHOJIOTUI Ul paIlMOHAJIBHOTO MPUPOJIONIOIH30BAHMS; YMEHHE PEIIaTh AJIEMEHTapHbIC
TCHETHYECKUE 3aJaud Ha MOHO- W JUTHOPHUIHOE CKpPEIIMBAaHWE, CICIUICHHOE HACIeJIOBaHHE, COCTaBISTh CXEMbl MOHOTHOPHIHOTO
CKpEUIMBAaHUS U TIPEACKa3aHus HACICIOBAHUS IPU3HAKOB Y OPraHU3MOB; YMEHHUE BBIMOIHAThH JaOOpAaTOPHBIE U MPAKTUYECKHE pabOTHI,
co0mIro1aTh

npaBuia MpU paboTe ¢ yueOHBIM U JIAOOPATOPHBIM 000pPYIOBAaHUEM; YMEHUE KPUTUYECKH OLEHUBATh U UHTEPIPETUPOBATh HH(DOPMAITUIO
OMOJIOTUYECKOTO COJIEpKaHMs, BKIIOUYAIOIIYIO ICEBJOHAYYHbIEC 3HAHUS M3 PA3JIMYHBIX MCTOYHHKOB (CpeicTBa MaccoBOil MHGpopmauuu,
HAY4HO-TIOMYJIIPHBIE MaTEPHaJbl), ’THYECKUE ACHEKThl COBPEMEHHBIX HCCIICIOBAHUM B OMOJIIOTHH, MEIUIMHE, OMOTEXHOJIOTHH; YMEHHE
co3/laBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000mIas OUOIOrHYecKyr0 WH(POPMAIMIO M3 HECKOJIBKUX HCTOYHHKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapar OHOIO0TUH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTo npenmera «buonorus» ¢ 11 knacce NOMKHBI OTPAXKATh!

C(l)OpMI/IpOBaHHOCTL 3HAHUU 0 MECTe U poIn OMOJIOTHHU B CUCTEME HAay4YHOTI'O

3HAHUS €CTECTBEHHBIX HAYK, B ()OPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHOHAYYHON KapTHHBI MUPAa U HAYYHOT'O MHPOBO33PEHHS, O
BKJIa/I€ POCCUICKUX U 3apyOeXHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH, (PYHKIHMOHAIBHON I'PaMOTHOCTH 4Y€JIOBEKa Ul pEeIICHUsS
’KM3HEHHBIX 3aJlad; YMEHHUE PACKPHIBATH COJEPKAHUE OMOJIIOTMUECKHX TEPMHUHOB U TOHATHI: BUJ, TOIYJISALHS, T€HO(MOH, SBOJIOIHS,
JIBIDKYIINE CHUIIbl ((PaKTOpPBI) ABOJIOIHMH, MPUCTIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHKE, IKOJOTHUECKUE (DAKTOPBI, IKOCHCTEMA,
NPOAYLEHTHl, KOHCYMEHTBI, DPEIYLEHTHI, LENH MUTaHWs, AKOJOrMYecKas NHupaMuja, OHOreolneHo3, Ouochepa; yMeHHe H3IaraTh
Ouonorndyeckue Tteopun (dBodronnoHHas Teopus Y. JlapBuHa, CHHTETHYECKash TEOPHs OHBOJIONWH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxojctBa K. M. bapa, yepeoBanus riaBHbIX HanpaieHui u nmyteit apomtonuu A. H. CeBeprioBa, yuenus o 6uocepe B.
W. BepHanckoro).



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ieiioB U TeM (wpposrie)
Ne ni/m oOpa3oBaTe/ibHbIE
NMPOrpamMMbl Koutpoasnbie | IlpakTuueckue
Bcero pecypchl
padoThI padoTsbI
bubnunoreka LIOK
1 bronorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
bubmnoreka LIOK
2 JKuBble cucTeMbl U UX OpraHU3aLUs 1 hitps:/m.edsoo.ru/7f41c292
. bu6muoreka [JOK
3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 hitps-/m.edsoo.rw/ 741292
bu6mmoreka [JOK
4 Ku3HenIeATeNbHOCTb KIIETKHA 6 https://m.edsoo.ru/7f41¢292
Pa3MHOXEeHME U MHIMBUAYAIBHOE Pa3BUTHE bu6mmoreka [IOK
> OpPraHu3MoOB 5 1 https://m.edsoo.ru/7f41¢292
HacnencTBeHHOCTh M K3MEHUYMBOCTh bu6mmoreka [IOK
6 Opra’Hu3MoOB 8 L5 https://m.edsoo.ru/7f41¢292
Ceneknust opranu3mMoB. OCHOBBI bubmmoreka [JOK
7 OMOTEXHOJIOTHUH 3 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 Pesepsroe Bpems 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 34 0 4
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11 KJIACC

KoaunvecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (ungpposbie)
Ne ni/m oOpa3oBaTe/ibHbIE
NMPOrpaMMbI Kontpoasnbie | IlpakTnyeckue
Bceero pecypchl
padoThI padoTsbI
but6mmoreka [IOK
1 OpomounonHas dnonorus 9 1 https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha bubmuoreka [IOK
2 3emiie 9 0.5 https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
3 OpranusMbl 1 OKpysKaiolas cpesa 5 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 CooO1iecTBa v SKOJIOTHUECKHUE CUCTEMBI 9 hitps:/m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 Pesepsroe Bpems : https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 0 2.5
IMOYPOYHOE IIJTAHUPOBAHHUE
10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
No Nara uudposbie
Tema ypoka o0pa3oBaTe/bHbIE
n/n Kontposbnbie | IIpakTnuyeckue | m3ydeHust
Bcero pecypcbl
padoThbI padoThI
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buoiiorust B cucreMe Hayk

bu6mmoreka [JOK
https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

Merto/pl TO3HAHUS KUBOM MPHPOIBI.
[IpakTuueckas padora Ne 1

«Hcnonp30BaHue pa3inuHbIX 05 bub6mmorexa IIOK

METO/IOB TIPH H3yUECHUN https://m.edsoo.ru/863e6122

OMOJIOTHUECKUX 0OBEKTOBY

buonornyeckue cuctemsbl, MPOLECCH bubmuorexa [JOK

U UX U3yYCHUE https://m.edsoo.ru/863e6564

XUMHAUYECKHUH cOCcTaB KIeTKU. Boma u bu6mmorekxa [JOK

MUHEPAJIbHBIE COIU https://m.edsoo.ru/863e674e
bub6mnoreka [IOK

benku. CoctaB u cTpoeHue 0eiaKoB https:/m.edsoo.rw/863e6b72

DepMeHTbI — OHOJIOTHYECKHE

karanu3aTopsl. JlabopaTopHas

pabota Ne 1 «M3yuenue Bu6mmorexa LOK

KaTaJTUTUYECKON aKTUBHOCTHU 0.5

(dbepMeHTOB (Ha mpUMepe aMHIIa3bl
WJIM KaTajiasbl)»

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

VYrnesoawl. JInunouas:

bubnuoreka [{OK
https://m.edsoo0.ru/863e6870

Hyxneunossle kucnotsl. AT®

bubmnoreka [IOK
https://m.edsoo.ru/863e6d5c¢
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I/ICTopI/ISI 1 MCTOABI U3YYCHUA

bu6mmoreka [JOK

9 kneTku. Knerounas teopus https://m.edsoo.ru/863e6e88
Knerka kak mnenoctHas x«uBast
10 cucrema
CrtpoeHue 3yKapuOTUYECKON KIETKH.
JlabopaTtopnast pabota No 2
«3y4yeHue cTpoeHus KIETOK Bubmiorexa LIOK
11 paCTeHHI\é JKUBOTHBIX, PHGOB 1 0.5 https://m.edso00.ru/863e6ff0
OakTepHii MO/I MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKPOIIpENapaTax u ux
OINMCAHUE
bu6mmoreka [{OK
12 OGmeH BellecTs WIH METa00IH3M https://m.edso0o.ru/863e766¢
bu6mmorekxa [IOK
13 DOTOCHHTE3. XEMOCHHTES https://m.edsoo.ru/863e7c98
5 bu6mmoreka [JOK
14 JHEpreTHIeCKui 00Men https://m.edsoo.ru/863e7aae
JKu3HeHHBIN IMKI KIeTKU. [emeHue
kieTku. Muros. JlabopatopHas
15 pabota Ne 3 «Habmronenne Murosa B 0.5 bubnmnoreka LIOK
KJIETKaX KOHUYMKA KOPEILKA JIyKa Ha https://m.edsoo.ru/863e7dc4
TOTOBBIX MUKPOTIPETapaTax»
buocunres 6enka. Peakmus bu6nmoreka [JOK
16 MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796¢
bu6mmoreka [{OK
17 Tpancnsaius — OuocuHTe3 Oenka

https://m.edsoo0.1ru/863e796¢
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18 Heknerounsie hopmbl KU3HH — bubnmnorexa [JOK
BHPYCHI https://m.edsoo.ru/863e7540
bubmunoreka [IOK
19 DopMBI Pa3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnnorexa [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OMI0J0TBOPEHHE.
. JlaGopaTopHnas pabora Ne 4 05 Bubmiorexa LIOK
«3yuenne CTPOeHHUS MOTOBBIX ' https://m.edsoo0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
WHauBuayanbHOE pa3BUTHE bubnuorexa [IOK
22 OpPraHU3MOB https://m.edsoo.1u/863e8436
I'eneTnka — Hayka o bubmuorexa [JOK
23 HAaCJIE€JICTBEHHOCTHU U U3MEHUYUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 NpU3HAKOB. MOHOrUGpHAHOE Brbmotexa LIOK
CKpelBaHHe https://m.edsoo.ru/863e8878
JurubpuaHoe ckpeniuBaHue. 3aKOH
25 HE3aBHCHMOTI'0 HAaCJIEJOBAHUS Bubmmorexa [IOK

IMPU3HAKOB

https://m.edsoo.ru/863e89a4
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CueruieHHOE Hace10BaHue
npusHakoB. JlabopaTopnas pabora
Ne 5 «M3yuenue pe3ynbratoB

bu6mmorexa [JOK

26 MOHOTHOPHUIHOTO U TUTHOPUIHOTO 0.5 https://m.edsoo.ru/863e8c60
CKpEIIUBAHUS Y APO30(HIIBI HA
TOTOBBIX MUKpPOIIpenapaTax»

27 I'eneruka moja. HacimenoBanme bu6mnoreka [IOK
MPU3HAKOB, CLEIUIEHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
N3menunBocth. Henacnencrsennas
M3MEHYHMBOCTb. JlabopaTopHas
pabota Ne 6. zyucHue Bu6miorexa [[OK

28 MOJM(HUKALIMOHHON H3MEHIUBOCTH, 0.5 https://m.edsoo.ru/863e8efe
MMOCTPOEHNE BAPUALIMOHHOTO Psifia U
BAPUALIMOHHON KPUBOI»

HacnencrBenHass U3MEHUYNBOCTb.

20 JIaboparopHas padora Ne 7. 0.5 Butmmoreka [IOK
«AHanu3 MyTauuil y Apo3o¢puisl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIperiapaTax»

bu6nmunoreka [JOK

30 I'eneruka yenopexa https://m.edsoo0.ru/863e8d78
PesepBHbIit ypok. O600IICHHE 10

31 teMe «HacimencTBeHHOCT, H
U3MEHYUBOCTH OPTaHU3MOBY

bu6mmorexa [IOK
32 Cenekius Kak HayKa U MPOIECcC

https://m.eds00.1ru/863¢9214
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MeTo bl U JOCTHXKEHUS CENEKIINU

bu6nunoreka [JOK

33 PacTeHUI U KUBOTHBIX 1 https://m.edsoo.ru/863e9214
buoTtexHonorus kak orpacib bubnnorexa [JOK

34 IIPOU3BOACTBA 1 https://m.eds00.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10
ITIPOTPAMME 34 0 4
11 KJIACC
KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
Ne ara uugposbie
1/ Tema ypoka Beero Kontpoasnbie | IlpakTnueckue H3ydeHnst o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
. bubnmnoreka [JOK

1 OBOIIOLMS M METO/IbI €€ M3YHeHHS 1 https://m.edsoo.ru/863ea20e
Hcropus pasButus npeacTaBieHUN bubnnorexa [JOK

2 00 3BOIOLIUN 1 https://m.eds00.ru/863¢9570

bu6mmorexa [{OK

3 MuxpoBomonys 1 https://m.edsoo.ru/863e9cle
[Homyauus KaK JJIEMEHTapHas
€MHULIA BUJA U SBOJIIOLINH.

4 JlaGopatopHass pabora Ne |1 1 05 bubsmorexa LIOK
«CpaBHenme BUILOB o https://m.edsoo.ru/863e99c6
MOP(}OTOrHUIecKOMY KPUTEPHIO)

s JIBroKyLe cuisl (3J1IEMEHTapHbIE . bub6nuorexa [IOK

(bakTOpHl) SBOJIIOLUU

https://m.edsoo.ru/863e9da4
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bu6mmoreka [JOK

6 EctectBennslit 0T60p 1 ero Gpopmbl hitos://m.edsoo.ru/863e9ed0
PesynpTarel aBoMIOLIMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
. BU000pa3oBanue. JlabopaTopHas Bu6smoreka [OK
0.5
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCUTEIBHOTO XapaKTepar»
g Hanpagsnenus u nytu bub6nuoreka [IOK
MAaKpO3BOJIOLUHA https://m.edsoo.ru/863e9cle
9 Heob6patumocts 3BOIONINM
Ucrtopus sxu3nu Ha 3emiie 1 METObI
10 e€ n3y4eHus
I'unoTte3sl NPOUCXOXKACHUS KU3HA HA bu6mmoreka [JOK
1 3emie https://m.edsoo.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3eMIie 10 3paM U bubnnorexa [JOK
12 rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tanbl BOIIOLNH
pPacTUTENBHOTO U JKUBOTHOT'O MHPA.
3 [IpakTuueckas padbora Ne 1 05 Bu6miorexa [JOK
«I/I3yquI/Ie NCKOIIAaCMbIX OCTATKOB . https://m.edsoo.ru/863ea8bce
ps://m. .
pacTeHui 1 KUBOTHBIX B
KOJUIEKITUSIX)
14 CoBpeMeHHas cucTema bubnuorexa [JOK

OpraHn4e€CcKoro Mmupa

https://m.edsoo.ru/863ea4 8¢
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bu6mmoreka [JOK

15 DBOJTIONHS YelTOBeKa (AaHTPOTIOTEHE?) https://m.edsoo.ru/863eac2c
JBrxyuue cuibl ((hakTopsl) bubnuoreka [IOK

16 aHTPOIIOT€HE3a https://m.edsoo.ru/863ead44
OcHOBHBIE CTaJINU IBOIIOLUN

17 YeloBeKa
UenoBeyeckue pachkl U IPUPOIHBIE bubnuorexa [JOK

18 ajarTalnuy 9YeJoBeKa https://m.edsoo.ru/863eaeca2
PezepaHblii ypok. O6o01ieHue 1no

19 TeMe « BO3HHKHOBEHHE U pa3BUTHE
YKU3HU Ha 3eMJie»

20 DKOJIOrUs KaK HayKa

21 Cpenpl 00uTaHUS U IKOJIOTHIECKHE bu6mmoreka [IOK
(bakTopsl https://m.edsoo.ru/863eafec
AOGuoTtndeckue (HakTopsl.
JlabopaTopHnas pabota No 3.
«Mopdonornyeckne 0COOCHHOCTH

oy pacTeHuil U3 pasHbIX MECT 0.5 bubmmorexa [IOK
oburanus». JlabopaTopHas pabora https://m.edsoo.ru/863eb10e
No 4. «Bnausinue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCay

bu6mmoreka [IOK
23 buotuyeckue hakTopsl

https://m.edsoo.1u/863eb348
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DKOJIOTMUECKUE XapaKTEPUCTUKHI
nomyJsiun. [Ipaktudeckas paborta
Ne 2 «ITomcuét mioTHOCTH

24 0.5
MOIYJIALIMK pa3HbIX BUJOB PACTCHUID)
Coo01ecTBa OPraHu3MOB — bu6mmoreka [JOK

25 OHoIIeHO03 https://m.edsoo.ru/863eb46a
OKOJIOTHYECKHUE CUCTEMBI bu6mmoreka [IOK

26 (3x0cHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TOKA3aTeNN HYKOCUCTEMBI.

27 DKOIOTMYECKHE THPAMU/IBL. bu6morexa LHOK
CBoiicTBa sKocucTeM. CyKIEccHs https://m.edsoo.ru/863eb5fa

28 [IpupoaHbie 3KOCHCTEMBI

29 AHTPOIOTr€HHbIE SKOCUCTEMBI
buocdepa — rnobanpHas bubmuoreka [JOK

30 3KOCHCTEMA 3EMITH https://m.edsoo.ru/863ebbSe
3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmoreka [JOK

31 o6uocdepsl https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B 6nochepe 3emin
CocylecTBOBaHHE TPUPOJIBI U bubmuoreka [JOK

33 YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O000IIEHHE TEMBI

34 «Coo011ecTBa 1 9KOJIOTUIECKUE

CUCTCMBI»
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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