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IHHOACHUTEJIBHASA 3AIIMCKA

I[Tpu pa3paboTke MporpaMMsl MO0 OMOJIOTHU TEOPETHYECKYIO OCHOBY JUISL OTIPE/ICICHUS TOAX00B K
¢dbopMHupOBaHNIO coAepKaHUS ydeOHoro mnpeamera «buomorus» COCTaBWIM: KOHLENTYaJbHBIC
nonoxenuss ®I'OC COO o B3auM00OOYCIOBICHHOCTH LieNiel, COAep)KaHHs, pe3ylIbTaTOB OOYy4eHHs U
TpeOOBaHUII K YPOBHIO MOJTOTOBKM BBHIMYCKHHKOB, IOJIOKEHHs 00 OOIMX Lensx M NpUHIUIAX,
XapaKTepU3yIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeJHero odmiero odpaszoBanusi B Poccuiickoit
Oenepany, a TakKe MOJIMKEHUS 0 crennpuKe OMOIOTUH, €€ 3HAaUCHUH B MMO3HAHUU XKUBOUM MPUPOABI U
o0ecrie4yeHnH CyIIECTBOBAHMS UeloBeueckoro obmectBa. CorylacHO Ha3BaHHBIM — ITOJIOKEHHSM,
ofpeJiesieHbl OCHOBHBIE (PYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMma mo Ouonormu JaéT TpPEACTaBICHHE O IEsAX, 00 oOmiel crpaTeruut OOydeHHs,
BOCIIUTAHUSI W Pa3BUTUSI OOydyaromIuMXcs CpeAcTBaMu ydeOHOro mpeamera «buomorus», ompenenset
o0si3aTeNnbHOE MPEAMETHOE COJIepKaHUE, €ro CTPYKTYpY, paclpelefieHHe M0 pasfeiaM U TeMau,
PEKOMEHIIyeMYIO TIOCIIEA0BATEIbHOCTh M3YUEHHsI YYeOHOrO MaTepHuaia ¢ YYETOM MEXIPEIMETHBIX W
BHYTPUINIPEJMETHBIX ~ CBsI3€H, JIOTMKH 00pa30BaTelIbHOTO Ipoliecca, BO3PACTHBIX OCOOCHHOCTEH
o0yJaronmxcsl.

B mporpamme 1o OHONOTHH TaKXe YYHUTBHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METaIrpeMETHBIM U MPEAMETHBIM pe3yibTaTaM oOydeHHsl B (JOPMHUPOBAHHU OCHOBHBIX BHIOB y4eOHO-
MO3HABATEIBLHOW JICATCIILHOCTH/YUYCOHBIX JIEHCTBUIA OOYYarOIIMUXCsl TI0 OCBOCHUIO  COJEPIKaHUS
OHMOJIOTHYECKOro 00pa30BaHusI.

B mporpamme mo Owmomormm (10-11 xmaccel, 0a30BBIi ypOBEHb) pEANM30BaH IPHHIIAI
MPEEMCTBEHHOCTH B M3yYEHHUU OMOJIOTHH, O6Jarogapsi 4eMy B HEH MPOCMATPHUBAETCS HANIPABICHHOCTh HA
pasBUTHE 3HAHMH, CBSI3AHHBIX C (DOPMHUPOBAHHEM E€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, LIEHHOCTHBIX
OpPHEHTAlM{ JIMYHOCTH, KOJIOTUYECKOr0 MBILIUICHHS, HPEACTaBICHUH O 3A0pOBOM 00pa3e >KU3HU H
OepeXHBIM OTHOIIIEHHEM K OKpyXaromeid mnpupomgHoit cpeme. [loaTtomy Hapagy ¢ u3y4YeHHEM
00111€0M0JIOTHUECKUX TEOPHUil, a TaK)Ke 3HAHUH O CTPOCHMH >KUBBIX CHCTEM PAa3HOTO PaHIa U CYLIHOCTH
OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOLECCOB B IporpamMme MO OHOJOIMH YIENCHO BHHMaHHUE
WCIIOJIb30BaHMIO TOJTYYEHHBIX 3HAHWH B ITOBCEAHEBHOW >KM3HU JUIS PELICHUs MPUKIAAHBIX 337a4, B TOM
yucne:  NpoQWIAKTUKM  HACIEJACTBEHHBIX  3a00JE€BaHMI  YeOBEKa,  MEAMKO-TeHETHYECKOIro
KOHCYJIbTUPOBaHUs, OOOCHOBAaHHUSI 3KOJOTMYECKH LEeeCOO0pa3HOro IMOBEACHUS B OKpYXKaromei
NPUPOAHON cpelie, aHaNK3a BIUSHUS X03IHCTBEHHON JESITENbHOCTH YEIOBEKa Ha COCTOSHUE MPUPOIAHBIX
Y UCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIEHHE BHUMAHUS K NPUKIATHON HapaBIEHHOCTH y4yeOHOro mpeaMeTa
«buonorus» MPOAUKTOBAHO HEOOXOAWMOCTBIO OOECTICUEHHUS] YCIOBHM Ul pEIleHWs OJHOW W3
aKTyaJlbHBIX 3aJay LIKOJIBHOTO0 OHOJIOrHYECKOro o0pa3oBaHMs, KOTOpas Mpenanojaraet GopMUpOBaHHUE Y
o0yyaromuxcsi CIOCOOHOCTH — aJanTHPOBaTbcd K  WM3MEHEHUSAM JWHAMHYHO  Pa3BUBAIOIIETOCs
COBPEMEHHOI'0 MHpa.

Buosnorus Ha ypoBHe cpegHero odiero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieunBaeT
¢dopMupoBaHie y 0Oydaromuxcs MPEACTABICHUI O HaydyHOHM KapTWHE MHUpa, paciiupseT u o0o0maeT
3HaHUS O JKMBOW IMpHpoje, €€ OTIMYUTEIbHBIX NMPHU3HAKAX — YPOBHEBOH OpraHU3alldd W 3BOJIOLMNH,
co3MaT yCIOBHS JUIS: TIO3HAHWS 3aKOHOB JKMBON TIPUPOJNBI, (OpMHPOBaHUS (PYHKIIMOHATHHOMN
IrPaMOTHOCTH, HAaBBIKOB 3/0POBOTO M 0€30MacHOro o0pasza KU3HH, OSKOJIOTHYECKOTO MBIIUICHHUS,
LIEHHOCTHOT'O OTHOIIEHUSI K dKHUBOW MPUPOJE U YETOBEKY.

Bonbmioe 3Hadyenre OMOJIOTHS UMEET TAKIKE IJId pEIICHUA BOCIIUTATCIIBHBIX U Pa3BUBAIONIUX 3a/1a4
cpelmHero ooIero oOpa3oBaHMs, COILMAIM3ANUK OOydYaromuxcs. V3ydenue Ouojioruu obOecreuuBaeT
YCJIOBUA JIA q)OpMI/IpOBaHI/IH HUHTCIIICKTYaJIbHbIX, KOMMYHHUKAIIMOHHBIX W I/IH(bOpMaHI/IOHHI)IX HaBBIKOB,
3CTETHYECKOM KYJIBTYPBI, CHOCO6CTByeT HUHTCTrpalun OMOJIOTHYECKUX 3HAHWH C npeacTaBJICHUAMU U3
JPYruX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (HDU3MKH, XUMHUU M reorpaduu. Ha3BaHHBIE TOJIOXKEHUS O
npe/Ha3HaYeHUN Y4eOHOTo npenMmera «BHOIOTHS» COCTaBHIM OCHOBY JJIsl OINPEJCNCHHs MOJXOJI0B K
0TOOPY U CTPYKTYPHPOBAHUIO €TI0 COACPKAHUS, TIPEJCTABICHHOTO B IPOTpaMMe TI0 OMOJIOTHH.



Ot0op coaepkanust yueOHOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3ULHUI KyJIbTypoCcOOOpa3HOTO MOAX0Aa, B COOTBETCTBUH C KOTOPHIM 00YYaroIIfecs AOJKHBI OCBOUTD
3HAHWS W YMEHHMs, 3HauYUMble Ui (OPMHPOBaHUs OOLIeH KyIbTYpbl, ONpPEIEISIONINE aJleKBaTHOE
TIOBEJICHUE YEJIOBEKa B OKpY’Kalolledl MpUpPOJHON cpene, BOCTpeOOBaHHBIE B MOBCEAHEBHOW >KM3HU M
MPaKTUIeCKOoi aestenbHocTH. Oco00oe MEcTo B 3TOM CHCTeMe 3HAHHH 3aHUMAIOT JIEMEHTHI COIEPIKaHMS,
KOTOpbIE CIy»aT OCHOBOH AJisi (hOpMHUpPOBaHUS MPEICTABICHUI O COBPEMEHHOH €CTeCTBEHHO-HAYYHOM
KapTHHE MUPa U HEHHOCTHBIX OPHEHTALUAX JHYHOCTH, CIIOCOOCTBYIOLIMX T'yMaHH3alUU OMOJIOTHYECKOTO
o0Opa3oBaHws.

CTpyKTypUpOBaHHE COJEpX aHUsl yueOHOTro MaTepraia B IporpaMMe 0 OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAUYEHHS 3HAHWUU 00 OTIMYUTEIBHBIX OCOOEHHOCTSIX KMBOHM MPHUPOIBI, O €€
YPOBHEBOW OpraHM3allil M SBOJIONUH. B COOTBETCTBUHM C 3THM B CTPYKType y4eOHOTrO Mpeamera
«buonorus» BeIgENEHBI CIEAYIOIINE COAEpKATEIbHbIC THHUH: «bHoJorns Kak Hayka. MeToIbl Hay4HOTO
no3HaHus», «Kierka kak Owuonmormueckas cuctemay, «OpraHusm Kak OHONOTHYECKas CHCTEMay,
«Cucrema 1 MHOTOOOpaszue OpPraHHMYECKOTO MHUPay, «DBOJIOLMS >KUBOW MPUPOIBD», «IKOCHCTEMBI U
NPUCYIIHE UM 3aKOHOMEPHOCTH.

Lens wusyueHus ydeOHOro mpeamera «buomorus» Ha 0a30BOM YypOBHE — OBIIAJCHUE
00yYaroIUMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3aIUHU )KUBBIX CHCTEM Pa3HOTO paHra
U MPUOOpEeTeHUEe YMEHUI MCIOIBb30BaTh 3T 3HAHUS JAJISl TPaMOTHBIX ACHCTBHI B OTHOIIEHHH OOBEKTOB
YKUBOHM MPHUPOJIBI M PELICHHUS Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctiwkenne 1enu wu3ydeHus ydeOHoro mnpeamera «buomormsi» Ha 0a30BOM  ypOBHE
obecrevunBaeTcs pelIeHneM CISAYIONNX 3aad:

OCBOCHHE OOYYArOIIMMHUCS CHCTEMBI 3HAHWHA O OMOJOTHYECKHX TEOpHUAX, yUEHHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSAX, THIIOTE3aX, MPaBHIIAX, CIYKAlIMX OCHOBOW s (OPMHPOBAHUS TPEACTABICHHHA O
€CTEeCTBEHHO-HAyYHOW KapTHHE MHpa, O METOJIaX Hay4YHOTO IO3HAaHWS, CTPOSHHH, MHOT000pazuu W
OCOOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO YPOBHS OPTraHU3aINH, BBIJAIOMIMXCS OTKPBITHIX U COBPEMEHHBIX
WCCIIEJIOBAHUSX B OMOJIOTHH;

dbopMupoBaHue y OOyYalONIMXCS IO3HABATENLHBIX, WHTEIUIGKTYAIBHBIX W  TBOPYECKHUX
CIOCOOHOCTEH B TIPOIECCE aHAIM3a JaHHBIX O MYTSIX Pa3BUTHSA B OMOJIOTMH HAyYHBIX B3TIISAIOB, UACH U
MOJIXOJIOB K U3YYEHHUIO KUBBIX CHCTEM PA3HOTO YPOBHS OpTaHU3aIlNH;

CTaHOBJIEHHE y OOyYaromuxcs oOImed KyNIbTyphl, (DYHKIIMOHATBHONH TPaMOTHOCTH, Pa3BHTHE
YMEHHI 00BSCHATH U OIEHUBATH SBIICHHS OKPYKAIOIIETO MUPA KUBOH MPUPO/IBI HA OCHOBAaHUH 3HAHHUHA U
OTIBITA, TTOyYEHHBIX MPU H3YYCHUH OUOJIOTHH;

(dhopMupoBaHue y 00ydYaAIONINXCS YMEHHM WITIOCTPUPOBATh 3HAUYEHHE OMOJOTHYECKHUX 3HAHUHU B
MPAKTHYECKON JIeATENNHHOCTH YeJOBEeKa, pa3BUTHH COBPEMEHHBIX MENUIIMHCKUX TEXHOJOTHH U
arpoONOTEXHOJIOTHIA;

BOCTIUTaHWE YOEXKJIEHHOCTH B BO3MOXXHOCTH TIIO3HAHUS YEJIOBEKOM JKMBOH IPUPO/IBL,
HEOOXOJMMOCTH OepeXHOro OTHONIEHWs] K Hel, COONIONEHUS STHYECKHX HOPM TNpU TIPOBEICHUHU
OMOJIOTMYECKUX UCCIIEJOBAHMIA;

0CO3HAaHKE [IECHHOCTH OMOJIOTMYECKUX 3HAHU JUIS MTOBBILICHUS YPOBHS SKOJIOTHUECKON KYJIbTYPHI,
JUTsE (POPMHUPOBAHYSI HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHUE TMPHOOPETEHHBIX 3HAHWM W YMEHWH B TIIOBCEJIHEBHON IKU3HH I OLEHKH
TIOCJIEJICTBUN CBOEH NEATENBHOCTH TI0 OTHOIICHUIO K OKPYXKAaIoIe cpesie, COOCTBEHHOMY 37I0POBBIO,
000CHOBaHUE U COOMIOIeHHE Mep TPO(UITAKTHKHY 3a00JIeBaHNH.

B cucteme cpemrero obmiero oopazoBanus «bronorusy», nlydaeMmas Ha 0a30BOM yPOBHE, SBIISETCS
00s13aTeIbHBIM YUEOHBIM MPEAMETOM, BXOAIIMM B COCTaB MPEIMETHON 00sacTh «EcTecTBeHHO-HAYYHBIS
IpeaAMETBD).

st u3ydeHus OMOJIOrMM Ha 0a30BOM YPOBHE CPEIHEro o0Iero o0pa3oBaHMs OTBOAMTCA 68
gacoB: B 10 kimacce — 34 gaca (1 gac B Henmeno), B 11 kmacce — 34 gaca (1 gac B HeAeI0).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Tema 1. buosiorns kak Hayka.

Buonorus xak Hayka. CBA3b OHOJNOTHH C 00IIECTBEHHBIMHU, TEXHUYECKUMH U APYTHUMHU €CTECTBEHHBIMU HayKaMH, Quiiocodpuei, STHKOH, SCTETUKOH 1
npaBoM. Pojb Gronoruu B GopMUpOBaHUH COBPEMEHHON Hay4yHOH KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HAYK.

MeToapl TO3HAHMS JKWBOW TMpHUPOAb! (HAOMIOJEHHE, SKCIIEPUMEHT, ONHCaHHWEe, W3MepeHHe, KiacCu(pUKanus, MOJCIUPOBAHUE, CTATHCTHUECKAs
00paboTKa TaHHBIX).

JdeMoHcTpanum:

[Moptpetsi: Y. Hapsuwn, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuiel 1 cxeMbl: «MeTobl TO3HAHUS KUBOW TIPUPOIBD).

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

[Mpaktuueckas padora Ne 1. «/crnons30BaHne pa3IMYHBIX METOJIOB IPU U3YYEHUH OHOIOTUYECKUX 00BEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHu3anms.

JKusble cuctembl (OMOCHCTEMBI) KaK MpeAMET n3ydeHus: ouonoruu. OTIHMYUe KUBBIX CHCTEM OT HEOPTaHUYECKOM MPUPOJIBI.

CpoiicTBa OMOCHUCTEM M HX pa3HooOpa3ue. YPOBHH OpraHU3alMMd OHOCHUCTEM: MOJICKYJISIPHBIM, KJICTOYHBIM, TKAHEBBIH, OpPraHU3MCHHBIM,
MOIYJISIIIMOHHO-BUAOBON, SKOCHUCTEMHBIH (OMOTe0eHOTHYeCKHH ), OnochepHBI.

JdemoHcTpanuu:

Tabmuiel U cxeMbl: «OCHOBHBIC TIPU3HAKH KU3HI», «YPOBHU OPraHU3AIMH )KUBOU MTPUPOABI.

Ob6opynosanue: Mozesnb Monekyssl JHK.

Tema 3. XumMHYecKHMil COCTAB U CTPOEHUE KJIETKH.

XHUMHUYECKHH COCTaB KIETKH. XMUMUYECKHE JIEMEHTBI: MaKPOIEMEHTBI, MUKPOAIIEMEHTHI. Bosja 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOJIBI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [lognepxanne ocMoTHyeckoro 0anaHca.

Benku. CoctaB u crpoeHne 6eIK0B. AMUHOKUCIIOTEI — MOHOMEpBI 0ekoB. HezameHnmble U 3aMeHMMbIe aMHUHOKHCIIOTHL. AMHUHOKHCIIOTHBIN COCTaB.
YPOBHH CTPYKTYpBI OETKOBOI MOJIEKYJIbI (IIEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XMMHUYECKHe CBOicTBa OenkoB. buonornueckue
(GyHKIIH OEIKOB.

®epmenTsl — Ouonornyeckue karanusaTopbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTp, cyOcTpatHas crnenuduunocts. Kodepmentsl. ButamuHsl
OT1nuunst epMEHTOB OT HEOPraHWYECKHUX KaTaJIn3aTOPOB.

VYrieBoapl: MOHOcaxapuibl (TJIIOKO3a, pubo3a M JAe30KcHpub03a), nucaxapuiubl (caxaposa, JIaKTO3a) M HOJHMCaXapuibl (Kpaxmall, TJIHKOTEH,
netono3a). buonornueckue GyHKINUU yTriIeBOAOB.

Jlummapr: Tpurnuuepuabl, dochonunuasl, crepounsl. 'mapodunabHO-rHIpOdOOHBIE cBoiicTBa. buomormueckue ¢QyHkuuu aunuaoB. CpaBHEHHE
YIJIEBO/IOB, OEIIKOB U JIMIMIOB KaK HCTOYHUKOB SHEPTUH.



Hyxnennossie kucnotsl: JIHK u PHK. Hykneotunsr — MoHOMepBI HykJIenHOBBIX Kuca0T. Ctpoenue u ¢pynkuuu JHK. Ctpoenue u ¢pynkunn PHK.
Bunet PHK. AT®: crpoenue u GyHKIUH.

Llutonorus — Hayka o kietke. Kiierounast Teopust — IpuMep B3auMOJICHCTBUS HCH U (PAKTOB B HAYYHOM MO3HAHWHU. MeTOIbI U3yUYeHNUS KIIETKH.

Knerka kak nenoctHast xwuBasi cuctema. OOmme NpuU3HaKK KIETOK: 3aMKHYTasi HapyskHas MemOpana, monekynsl JJHK kak renetnyeckuii ammapar,
cucTeMa cuHTe3a Oeka.

THMBI KIETOK: 3yKapuOTHIECKas U mpokapruoTHueckas. OcoOEHHOCTH CTPOCHUS MPOKAPUOTUIECKOH KieTKkU. KiieTounas crenka 6aktepuii. CTpoeHue
9YKapHOTHYECKOH KJIETKH. OCHOBHBIE OTIUYMS pACTUTEIHLHOM, )KHBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKa, INIMKOKamukc, ux (yHkmuu. [lnasmarmueckas memOpana, e€ cBoWCTBa M (DyHKIHH.
[urorma3zma u e€ opraHouabl. OnHomemOpanHbsie opranounsl kietku: OIIC, anmapar [ombmxu, nmzocomsl. [lomyaBTOHOMHBIE OpraHOHIBI KIETKH:
MUTOXOHJpUH, MacTuabl. [IporcxoxneHrne MUTOXOHAPUH U TacTua. Buasl mnactua. HemeMOpanHbie opraHoUIb! KIETKA: PHOOCOMBI, KJIETOUHBIH LEHTD,
LHEHTPUOIHU, PECHUYKH, KTYTUKHA. DYHKIIMU OPraHOUIO0B KIIETKU. BKitoueHus.

SAnpo — perynsatopHslii neHTp kieTku. CTpoeHue sapa: siiepHast 000J109Ka, KaproIiazMa, XPOMaTHH, SIIPHIITKO. XPOMOCOMBI.

TpaHCOPT BEIIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. llneinen, P. Bupxos, [Ixx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®paunknun, K. M. bap.

Huarpammsl: «PacnpeneneHyie XUMUYECKHUX 3JIEMEHTOB B HEXXUBOU NpUpoaey, «PacnpeneneHne XUMHUYECKUX JIEMEHTOB B )KUBOH IIPUPOIEN.

Tabmuue! u cxemsl: «[lepronudeckas TabnuIa XUMHIECKHX 3JIEMEHTOBY, «CTpoeHHe MOJIEKYJIbI BB, «brocuHTe3 Oemnka», «CTpoeHrne MOJIEKYIIbI
oenka», «Ctpoenue depmenTa», «Hykiaennosblie kucnotel. JJHK», «Ctpoenue monekynst ATO», «CtpoeHHne sykapHoTHYeCKOH KieTkn», «CTpoeHHe
JKUBOTHOM KJIETKN», «CTpOEHHE PACTUTENBHON KIETKN», «CTpOoeHHE MPOKAPHOTHUECKOH KiIeTKn», «CTpoeHHe Aapa KISTKI», « YTIEBOAB», «JIumuas.

OO0opynoBaHue: CBETOBOW MHKPOCKOI, OOOpyAOBaHHWE Uil MPOBEACHHUsS HAONIOJACHUN, W3MEPEHUH, OSKCIEPUMEHTOB, MHKPOIIPEnapaThl
PacTUTENBHBIX, )KUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

JlaGoparophast padota Ne 1. «M3ydeHne KaTaInTHYECKOH aKTUBHOCTH (DEPMEHTOB (Ha MPUMEPE aMHJIIa3bl TN KaTaJla3bl).

JlaGoparophast padota Ne 2. «/3ydeHue cTpoeHus KJIETOK PACTEeHUH, )KUBOTHBIX U OaKTEpHU 110J] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpeNapaTax U ux
OIIMCaHHE.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTa0oIu3M. AcCCUMWISANUS (TNIACTHYECKANH OOMEH) M AMCCUMWISIINSA (PHEPreTHYeCKHii OOMEH) — JIB€ CTOPOHBI €IUHOTO
nporecca MeTadonu3Ma. Poib 3aKOHOB COXpaHEHHsI BELIECTB M SHEPTUH B IOHUMAaHUHU MeTa0oIu3Ma.

Tumbl oOMeHa BelecTs: aBTOTPOQHBIH 1 rerepoTpodHblid. Poib hepMeHTOB B 0OMEHE BEIIECTB U NPEBPALLIEHUH SHEPTUH B KIIETKE.

®otocunres. CeroBas u TeMHOBas (a3bl porocuHTesa. Peakuun ¢porocunresa. DdpdexkruBHOCTs PoTocuHTE3a. 3HaUeHNE (HOTOCHHTE3A ISl )KU3HU
Ha 3emJyie. Biausnue ycnoBuit cpenibl Ha YOTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS! €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHHIH.

XemocuHTe3. XeMOCHHTe3Uupylolye OakTepuu. 3Ha4eHHe XeMOCHHTe3a 1151 )KU3HHU Ha 3eMiie.



OHepreTudeckuii 0OMeH B KieTke. Paclieruienue BeUiecTB, BBIACICHUE M aKKYMYJIMPOBAaHHE SHEPTUU B KJIETKE. DTarbl SHEPreTHUYECKOro oOMeHa.
I'mukonus. BpokeHwe u ero Bunbsl. KuciopomHoe okuciieHWe, WM KIETO4YHOe abixanue. OxucnutenbHoe ¢ochopuimpoBanre. I¢PHEKTUBHOCTD
9HEPreTHUECKOro OOMEHa.

Peakuun matpuunoro cunresa. ['enernueckas unpopmanus u JJHK. Peannzanus renernueckoid mHpoOpManuy B KiIeTKe. | eHETUUECKH KOA U €ro
cBoiicTBa. Tpanckpunuus — matpuunblil cuate3 PHK. Tpancnsus — 6unocuntes Oenka. Dtansl TpaHcisuuu. Koguposanue amuHokucioT. Pons pubocom B
OunocuHTe3e OerKa.

Hexnerounsie ¢popmel sxu3Hu — Bupychl. Mictopust oTkpsiTHst Bupycos (/. M. BanoBckuit). OCOOEHHOCTH CTPOSHHUS U KU3HEHHOTO [IUKJIA BUPYCOB.
bakrepuodaru. bone3snu pacTeHuil, )KUBOTHBIX M YEJNOBEKa, BhI3bIBacMble BUpycaMu. Bupyc nmmyHoneduuuta yenoseka (BUY) — Bozoyautens CIIM/a.
OOparHas TpaHCKPHIILUS, peBepTasa 1 nHTerpasa. [Ipodunaktika pacnpocTpaHeHHs BUPYCHBIX 3a00JeBaHHH.

JdeMoHcTpanum:

Ioptpetsr: H. K. Konbrios, JI. 1. UBanosckuit, K. A. Tumupszes.

Tabmuiel U cxembl: «Tunbl mutaHusy, «Metabonu3m», «MUTOXOHIPHSY, «DHEPTeTHICCKH 00MeH», «Xoporutacty, «DoTocuuTe3y, «CTpoeHue
JHK», «Ctpoenue u pyHKunoHupoBanue reHa», «Cunres Oenkay, «['enetnueckuil kom», «Bupyce», «bakreprodarn», «CTpoeHre M KUIHEHHBIA LUK
Bupyca CII1/]a, 6akteprodaray, «Permukamms JHK».

Ob6opynoBanue: Mmoaenu-anumkanun «Y apoenane JJHK u tpanckpumnmsi», «brocunres 6eika», «CTpoeHre KIeTKn», MoAenb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHUe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslit uk, Win sKU3HEHHBIN UK KieTku. UHaTepdasa u murto3s. [Iporeccsl, mpotekatomue B uHTepdase. Permmkanms — peakius MaTpuaHOTO
cunreza JIHK. Crpoenne xpomocom. XpOMOCOMHBI Ha0Op — KapHOTHI. JIWUMIOWAHBIA W TalIOMIHBIH XPOMOCOMHBIE HAOOpBL. XPOMATHIBL
I{uTosornyeckue OCHOBBI Pa3MHOXKEHUSA U UHAMBUAYAIBHOIO PAa3BUTUS OPTaHU3MOB.

Henenue xnerku — muto3. Craguu muto3a. [Ipoueccel, mporcxoadIiye Ha pa3HbIX CTausAX MUTO3a. bruonornyeckuil cMpIC MUTO3a.

ITporpamMmupyemast Tubeib KJIETKH — alloNTOo3.

DopMbI pa3sMHOXKEHHSI OPraHU3MOB: O€CIoJI0e U N0JI0Boe. Bkl 6ecrionoro pa3MHOXKEHUS: I€IEHNE HAIBOE, IOYKOBAaHUE OTHO- U MHOTOKJIETOYHBIX,
CHopooOpa3oBaHue, BET€TaTUBHOE Pa3MHOKEHHE. ICKyCCTBEHHOE KIIOHUPOBAHUE OPraHW3MOB, €r0 3HaUCHUE IS CENICKIUH.

ITonoBoe pa3MHOXKEHHE, €0 OTJINYHS OT OECIONIOTO.

Meiioz. Ctaauu meito3a. [Iponeccsl, npoucxonsiye Ha ctagusix Merosa. [loBegenue xpomocom B Meiio3e. Kpoccunrosep. buonornueckuit cMbIci u
3HaUEHUE MeHo3a.

I"'ameTorenes — mporecc 00pa30BaHuUs MOJOBBIX KJIETOK y KUBOTHBIX. I1010BBIE JKeTe3bl: CEMEHHUKH U SMYHUKH. OOpa3oBaHue U Pa3BUTHE IOJIOBBIX
KJIETOK — raMeT (CrepMaTo30ul, SHIEeKIeTKa) — ciepMaTorenes u oBoreHe3. OCOOEHHOCTH CTPOEHUSI SIMLEKIETOK U crepMaro30ouaoB. OmIog0TBOpPEHHE.
[TapTeHorenes.

WnpuBuayansHOe pa3BUTHE (OHTOreHE3). DMOPHOHATIBHOE pa3BUTHE (3MOpHOreHe3). DTanbl SMOPUOHAIBHOTO Pa3BUTHUS Y IO3BOHOYHBIX )KUBOTHBIX:
OpoOseHue, racTpyisiuus, opraHorenes. lloctamOpuoHanbHOEe pazBUTHE. THIBI MOCTAMOPHOHAIBHOTO PA3BUTHS: HPsAMOE, HenpsiMoe (JIMYMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pasButHe pacteHuil. OHTOreHe3 [IBETKOBOI'O PACTEHHSI: CTPOEHUE CEMEHU, CTaAMH PA3BUTHSL.

JleMoHCTpanuu:



Tabmuuer U cxembl: «POpPMBI pa3MHOKEHHUSI OPraHU3MOBY», «/[BOWHOE OIUIOZOTBOpEHHE y LBETKOBBIX pacTEeHUil», «BereraTMBHOE pa3MHOXKEHHUE
pacrenuii», «/lenenue knetku Oakrepuity, «CTpoeHHE MONOBBIX KIETOK», «CTpoeHre XpoMOCcOMEDy, «Kietounslii mukmy, «Pemmukanus JHK», «Muto3y,
«Meiiosy, «IIpsmoe u HenpsiMoe pa3BUTHE», «'aMeToreHe3 y MIIEKOITUTAIOIINX U YeTI0BeKa», «OCHOBHBIE CTANHN OHTOI'€HE3a».

O06opynoBaHue: MUKPOCKOI, MUKponpenapatsl «CrepMaTo30uabl MICKOUTAIOLIEToy, «SiekneTka MiaeKonuTaomero», «Kapuokunes B KIeTKax
KOpEIIKa JIyKa», MAarHUTHas MoJeNb-anuukanus «/lenenne knerkny, moaens JHK, Mogens MmetadasHoit XpoMOCOMEL.

JlabopaTopHbIe H MPaKkTUYeCKHe padoThI:

Jlaboparophast pabota Ne 3. «HabmoaeHne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOMpernaparax».

Jlaboparophast pabota Ne 4. «M3ydeHune CTPOCHUS MOJOBBIX KIETOK HA TOTOBBIX MUKPOIIpPENapaTaxy.

Tema 6. HacjiencTBeHHOCTHh M H3MEHYMBOCTh OPraHNU3MOB.

[Ipeamer u 3amaun reHeTHKH. McTopus pa3BUTHS T€HETUKU. Ponb IUTONOTMHM M SMOPHOJIOTMU B CTAaHOBJICHUHM T'€HETHKH. BKian poccHiCKHX U
3apyOeKHBIX YYEHBIX B pPa3BUTHE TCHETHKH. MeToAbl TeHETHKH (THOPHIOJIOrMYECKH, IUTOTCHETHYECKH, MOJICKYISIpHO-TeHeTHuecKuii). OCHOBHEIC
reHeTHdecKkue MoHATus. I 'eHeTHueckas CHUMBOJIMKaA, UCIIOJIb3YyEMas B CXEMax CKpCHII/IBaHI/II\/'I.

3aKOHOMEPHOCTH HAClleIOBaHMsI NPU3HAKOB, ycTaHoBIeHHbIe [. Mennenem. MoHOrHOpuaHOE CKpelIMBaHUE. 3aKOH €IMHO-00pas3us THOPHUIOB
IIEPBOI0 IMMOKOJICHU . HpaBI/IJ'IO JOMHUHHUPOBAHUA. 3akoH pacietyiCHus MPU3HAKOB. I'unote3a unctoThl raMeT. IlorHOE M HEemoIHOE JOMUHUPOBAHUC.

I[I/IFI/I6pI/II[Hoe CKpelMBaHue. 3aKOH HE3aBHCHMOIO HACJICIOBAaHUS MPHU3HAKOB. L[UTOreHeTHYeCKWe OCHOBHI I[I/IFI/I6pI/IILHOFO CKpEIIMBaHUs.
Amnanusupyromiee ckpenupanue. Vcrnons3oBaHue aHATU3UPYIOIIETO CKPEIUBAHUS [JIs ONIPEJeICHUs] TEHOTHIIAa 0COOU.

CuenyieHHOe HaciieioBaHue Npu3HakoB. Pabora T. Moprana mo crenjeHHOMY HaclleIOBaHHIO TeHOB. HapylieHne cueruieHusl TeHOB B pe3yibTare
KPOCCHHIOBEpA.

XpOMOCOMHas TEOPHsI HACIIECTBEHHOCTH. | eHeTHUECKUE KapThl.

I'enetuka mona. XpoMOCOMHOE OIpeleleHrne Tona. AYyTOCOMBI U TIOJIOBBIE XpOMOCOMBI. ['OMOramMeTHble M TeTeporaMeTHble OpraHU3MBL
HacnenoBanue mpu3HAKOB, CLETNIEHHBIX C TTOJIOM.

N3MeHunBOCTh. BBl H3MEHUMBOCTH: HEHACNIECTBEHHAs M HACIENCTBEHHas. Ponb cpelbl B HEHACIEACTBEHHOW M3MEHUMBOCTU. XapaKTEpUCTHKA
MOIU(PHUKALMOHHONW U3MEHIMBOCTU. Bapnaunonuslil psia n BapuaunonHas kpusas. Hopma peakuun npusHaka. KonnyecTBeHHbIE U KaueCTBEHHBIE PU3HAKH
U UX HOpMa peakunu. CBoiicTBa MOAN(DUKATIOHHON H3MEHUYUBOCTH.

HacnencrBennasi, uiay reHoTUIMYECKas, U3MEHYMBOCTh. KoMOMHATHBHAsS M3MEHYMBOCTH. Mel03 M TOJNOBOM Mpolecc — OCHOBA KOMOWHATHBHOU
M3MEHYUBOCTH. MyTallMOHHAs U3MEHYMBOCTh. Kiaccnukanus MyTaiuii: reHHble, XpOMOCOMHBIE, TeHOMHBIE. YacToTa u npuunHbBl MyTauuid. MyTareHHbIe
(axTopbl. 3aKOH TOMOJIOTHYECKHX PSAIOB B HacieacTBeHHoW u3meHnunBocty H. U. BaBuiosa.

BuesinepHas HaclI€ICTBEHHOCT U H3MEHYHUBOCTb.

I'enetnka dvenoBeka. Kapmorunm dvenoBeka. OCHOBHBIE METOABI TI'€HETHUKH 4YENOBEKA: T'€HEATOTHYECKHH, OJM3HELOBBIH, LUTOr€HETUYECKUH,
OMOXUMHUYECKUH, MOJIEKY IsIpHO-TeHeTHYecKnid. COBpEMEHHOE ONpeAeICHNEe IeHOTUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAaHNE, TEHOTHIIMPOBAHUE, B TOM YHUCIIE
¢ nomompto [II[P-ananu3a. HacnencTBennble 3a0ojeBaHMSI 4YeJIOBEKa: TE€HHbIE OO0Ne3HH, OOJE3HM C HACIEACTBEHHOM MPEIpaclooKEeHHOCTHIO,
xpoMmocomHble Oone3Hn. Comarnueckue M TeHeparuBHble MyTranuu. CTBoJOBble KieTKH. [IpuHOumel 3m0poBoro oOpasa KHU3HHM, AWATHOCTHUKH,
npoUIAKTHKH U JICYEHUSI TeHETHYEeCKUX OoJie3Hell. MeauKo-TeHeTHIecKoe KOHCYIbTHPOBaHHE. 3HAYSHNE MEANLIMHCKON MeHETHKH B MPEIOTBPALLCHUN U
JIeYCHUH TEHETUYECKUX 3a00JIeBaHUI YeTIOBeKa.



JleMoHCcTpanuu:

[Moptpetsr: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. Y. BaBunos.

Tabnuue! u cxembl: «MOHOTHOPUAHOE CKPEUIMBAHUE M €r0 HMUTOTCHETHYECKass OCHOBa», «3aKOH PACIICIUICHUS W €ro MUTOTCHETHYEeCKass OCHOBAY,
«3aKOH YUCTOTBI ramer», «AuruOpuaHoe ckpemuBaHue», «LlUTomOrMuecKue OCHOBBI TUTHOPUIHOTO CKpeluBaHUD», «Meiio3», «B3ammopelicTBue
aJIeNbHBIX TeHOB», «I'eHeTndyeckue KapThl pacTeHUil, )KMBOTHBIX U 4YeloBeKa», «l'eHeTuka mojay, «3aKOHOMEPHOCTH HACJEJOBAaHHUs, CUEIUIEHHOTO C
nojom», «KapuoTumbel yenoBeka M >KUBOTHBIX», «Buabl M3MeHUMBOCTHY, «MoauduKannoHHAs H3MEHYHBOCTH», «HaciemoBanue pesyc-pakTopay,
«I"enetuka rpynn KpoBu», «MyTalmoHHas U3MEHUYUBOCTDY.

ObopynoBanue: Moaenu-anmukanuu «MoHoruOpuaHoe ckpemuBaHue», «HemomHoe nomuHMpoBaHue», «AurnOpuaHOe CKpelIUBaHUE,
«[lepekpéct XpoMOCOM», MUKPOCKOI B MUKponpenapat «/pozoduna» (HopmMa, MyTauuu GOpMBI KPBIJILEB U OKPAcKH Tema), repoapuit «I opox moceBHOM».

JlabopaTopHble H MpaKkTUYeCKHe padoThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHuwe pe3yslbTaTOB MOHOTHOPUIHOTO Y JUTHOPHIHOIO CKPEUIMBaHHWS Yy JApPO30(UIBI HAa TOTOBBIX
MUKpOIIpenapaTax.

Jlaboparophast pabora Ne 6. «M3ydyeHue MoIUGPUKAITMOHHOW U3MEHUYMBOCTH, TIOCTPOSHHE BAPUALIIOHHOTO PsiJia ¥ BAPUAIIIOHHON KPUBOWY.

Jlaboparophas pabota Ne 7. «AHANU3 MyTalui y Apo30(UIIbI HA TOTOBBIX MUKpOIIpENnapaTax».

[Mpaktuueckas padora Ne 2. «CocTaBiieHHE U aHAIN3 POJOCIOBHBIX YEIIOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekuusi Kak Hayka M mporecc. 3apokJcHUe ceJeKnuu u qoMectukanus. Yuenue H. M. BaBuiioBa o meHTpax MpOMCXOXKICHHS U MHOTO0Opas3us
KyJNbTYPHBIX pacTeHUH. LIEeHTpBI MPOUCXOXKIEHHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJA, ITAMM.

CoBpeMeHHbIE METOIBI CElEeKIHU. MaccoBBIi W WHIMBUAYaIbHBI OTOOPHI B CENEKIMUW pacTeHHid M JKUBOTHHIX. OIEHKa 3KcTepbepa.
bnuskopoacTBeHHOe ckpemuBanue — HHOpuAMHT. Ywcras nuaus. CKpemMBaHWE YMCTHIX JIMHWHA. [eteposuc, mnu rubpumHas cuna. HeponcTBeHHoe
ckpeuBanue — aytopuaunr. OtaanéHHas rubpuauzanus u e€ ycrexu. MICKycCTBEHHBIH MyTareHe3 U IMOJIyYeHHE HOJIMIUIONIO0B. JIOCTHKEHUS CeNeKIUn
pacTeHui, >)KUBOTHBIX 1 MUKPOOPI'aHU3MOB.

Buotexnonorus kak orpacib npou3BoJCcTBa. ['eHHas nmxeHepus. Otamsl co3nanus pekomOouHanTHoi JIHK u TpancrenHsix oprannzmos. Knetounas
uwkeHepus. Kietounele KyapTypel. MHKPOKIOHAJIBHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHuWEe BBICOKONPOAYKTHBHBIX CENbCKOXO3SHCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKHE U dTHYecKre podieMbl. MO — reneTndeckn MOAU(PUIUPOBAHHBIE OPraHU3MBL.

JeMoHcTpauuu:

[optpetsi: H. U. Bapunos, U. B. Muuypumn, I'. 1. Kapneuenko, M. ®@. liBaHoB.

Tabmuuel 1 cxempl: KapTa «LIEeHTpBl NPOUCXOKACHUS M MHOrooOpasusi KyJIbTypHBIX pacTeHuit», «llopoapl momamHMX >XUBOTHBIX», «CopTa
KyJIBTYPHBIX pacTeHui», «OtrmanéHHas rubpugmzauus», «Pabotel akagmemmka M. @. HsanoBa», «llomumiouans», «OOBEKTHl OMOTEXHOJIOTHM»,
«KierouHsle KynbTypbl U KJIOHHpOBaHueEY, «KOHCTpyrpoBaHue 1 IEpEeHOC TEHOB, XPOMOCOM.

ObopynoBanue: MyJISDKU IUIOJIOB M KOPHEIUIONOB TUKUX (OPM U KYJIBTYPHBIX COPTOB pacTeHHi, repoapuil «CenbCKOX03IHCTBEHHBIE PACTCHUS.

JlabopaTopHbIe H IpaKkTUYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOABl M JOCTIDKEHHMS CEJICKIMM PACTeHMH W IKUBOTHBIX (HA CEJEKUOHHYIO CTaHLUIO, IUIEMEHHYIO (epmy,
COPTOHUCTIBITATENBHBIN YUaCTOK, B TEINIMYHOE XO3S5HCTBO, IAOOPATOPHIO arpOYHUBEPCUTETA UM HAYYHOTO LICHTPA)».



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
DJIeKTPOHHBbIE
IIpakTHYeckue
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne n/m KonTposibHbie  padoThI
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI Hcnons3oBanue
pecypchl
o0opyoBaHUs
«Touka pocta»
bubnunoreka LIOK
bronorus xax Hayka 4 1 https://m.edso0o.ru/7f41c292
JKuBble CUCTEMBI U MX OpraHu3aIus 2 1 bubmorexa [JOK
p . https://m.edso00.ru/7f41c292
. bubmuoreka [{OK
1
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKH 16 2 https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
1
HKHSHEESTEIEHOCTE IIETKH 12 https://m.edso0o.ru/7f41c292
PazMHOkeHNE 1 MTHAMBUAYATbHOE pa3BUTHE 10 1 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M H3MEHUYMBOCTh 15 1 9 bu6mmoteka IIOK
OpraHu3MOB https://m.edso00.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 5 1 bubnmnorexa [JOK
OMOTEXHOJIOTUHU https://m.edso0o.ru/7f41c292
PesepBHOE Bpems 4 bubmorexa [JOK
P P https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 6 6



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
n JIeKTPOHHbIE
Ne paTiHeciue Hara uudgposbie
Tema ypoka KoHTposibHbIe  padoThI
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI Hcnons3zoBanue
pecypcsl
o0opyoBaHus
«Touka pocta»
05.09 bu6mmorexa [IOK
1-2 buonorus B cucreme Hayk 2 07' 09 https://m.eds00.ru/863e6122
' https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTuueckast padora Ne 1
3-4 «cnonp30BaHue Pa3INIHBIX 2 1 12.09 bubmmorexa [JOK
P 14.09 https://m.eds00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTMYECKUX 0OBEKTOBY
5.6 buonornueckue cuctemsl, IPOILIECChHI ) 1 19.09 bubnmnorexa [JOK
U UX U3y4YCHHE 21.09 https://m.eds00.ru/863e6564
7.8 XUMHUYECKUN COCTaB KIIeTKU. Boma u 5 26.09 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIU 28.09 https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
9 b . 1 03.10
e, COCTaB H CTPOCHHE Ok https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «M3yuyenue 05.10 bubnnoreka [JOK
10-11 - 2 1
KaTAJINTUYECKON aKTUBHOCTU 10.10 https://m.eds00.ru/863e6b72

(dbepMeHTOB (Ha IpUMepe aMIIIa3bl
WJTU KaTajasbl)»
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12.10. bubmuorexa [JOK
12-13 1 Vrnesoner. Jinmuer 17.10 https://m.eds00.ru/863e6870
19.10 bubmuoreka [JOK
14-15 Hyknennosgie kucnots. AT® 24.10 https://m.edso0.ru/863e6d5c
16-17 Hcropust 1 METOIbI H3yUCHUS 26.10 bubnmoreka [JOK
kietku. Knetounas teopus 07.11 https://m.edso0.ru/863e6e88
Knerka kak 1iesocTHas XuBast 09.11
18-19
cucrema 14.11
CtpoeHue 2yKapuoTUYECKOM KIETKH.
JlabopaTtopHnas padota Ne 2
«/3yueHne CTPOEHUS KIIETOK 16.11 but6muoreka [IOK
20-22 pacTeHui, KUBOTHBIX, TPUOOB 1 21.11 https://m.eds00.ru/863e6ff0
OakTepuil Mo MUKPOCKOIIOM Ha 23.11 https://m.eds00.ru/863e716¢c
TOTOBBIX MHUKpOTIpEIapaTax u ux
OIIMCAaHHUE»
28.11 bu6mmorexa [IOK
23-24 | ObmeH BemecTs WM MeTaG0TH3M 30.11 https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
05.12
25 PorocuHTes. XemocuHTes https://m.edso0.ru/863e7c98
5 07.12 bu6mmoreka [IOK
26-27 JuepreTieckuii 0Omen 12.12 https://m.edso00.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
. KJI;TKI/I.NIYII:;ITO;I. J6Ia60paTOpHaH 14.12 bubmmorexa [LIOK
paboTa 12 3 «HADITIOACHHE MUTOA B 19.12 https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEapaTaxy
30-31 buocunTe3 Oenka. Peakmms 21.12 bu6mmoreka [IOK
i 26.12 https://m.edso0.ru/863e796e

MaTpUIHOTO CUHTE3a
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28.12 bubmuorexa [JOK
32-33 T —0 0
panCIAHA HOCHHTES DEIKa 09.01 https://m.edso00.ru/863e796e
34 Hexnerounsie hopMbl )KU3HU — 1101 bubnmoreka [JOK
BUPYCHI ' https://m.eds00.ru/863e7540
®opMbI pa3MHOKEHUSI OPTaHU3MOB. 16.01 bubmorexa LHOK
35-36 M 18.01 https://m.eds00.ru/863e81b6
103, ' https://m.edso0.ru/863e831e
23.01 bu6mmoreka [IOK
7- r . Meii
37-38 AMETOTEHES. VIEHO3 25.01 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OII010TBOPEHHUE.
30.01
39-41 JlaGopaTtopnast pabora Ne 4 01.02 bubnuorexa [JOK
«/3yueHne CTPOEHHUS MOJIOBBIX 06'02 https://m.eds00.ru/863e81b6
KJICTOK Ha FOTOBBIX .
MUKpOIpernapaTax»
NunuBuayansHOE pa3BUTHE 08.02
49-45 OpraHU3MOB. 13.02 bubnnorexa [HOK
15.02 https://m.eds00.ru/863e8436
20.02
46 I'enetnka — Hayka o 99.02 bubnuotexa [JOK
HaCJIEeJACTBEHHOCTH U U3MEHYUBOCTH ' https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEIOBAHUS
47 MpU3HAKOB. MOHOTHOpUIHOE 27.02 bubmmorexa LIOK
P ' pra ' https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPHUIHOE CKpelUBaHue. 3aKOH
48-49 i[eSaBI/II::I/Ii[/IOTO HaI::nL: OBaHUSA 29.02 bubmmorexa LIOK
A 05.03 https://m.edso00.ru/863e89a4
MIPU3HAKOB
CueruieHHOe HacJIeI0BaHNE 07.03 bubnmuotexa [JOK
50-51 0.5
npu3HakoB. JlabopaTopHas pabora 09.03 https://m.eds00.ru/863e8c60



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
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

Ne 5 «M3yuenue pe3ysbTaToB
MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIUBAHMS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEnapaTaxy

I'eneruka nmona. Hacnenosanue

bubmuoreka [JOK

52 MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM 14.03 https://m.edso0o.ru/863e8c60
N3menunBocTh. Henacneacreennas
M3MEHUYUBOCTh. JlaboparopHas

53.54 pabota Ne 6. U3yuenue 05 19.03 bubnnoreka [JOK
MOTU(PUKAITMOHHOW U3MEHUHUBOCTH, 21.03 https://m.edso0.ru/863e8efe
MOCTPOCHUE BAPHAIIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»
Hacnencrsennas n3MeHYHBOCTD. 02.04

55.56 JlaGopaTtopnast pabora No 7. 1 04.04 bubnnoreka [JOK
«AHaNM3 MyTayi y 1po30Q sl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpPOIIpEIapaTax»

09.04 bubmmorexa LIOK

5768 | Temernka wenoncia 11.04 https://m.eds00.ru/863e8d78
PesepBubiit ypok. O600111€HIE TIO 16.04

59 teMme «HacnencTBeHHOCTD |
U3MEHYUBOCTH OPTaHU3MOBY

18.04 bu6mmoreka [JOK

60-61 Cenexuns kax nayxa u mpouece 23.04 https://m.eds00.ru/863e9214

62 MeTtoanl M TOCTHKEHUS CEICKIINU 25.04 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX 30.04 https://m.eds00.ru/863e9214
buorexHoMOrUs KaK oTpacib

63-64 MIPOU3BOJICTBA ’ 02.05 bubmiorexa LJOK

07.05

https://m.edso00.ru/863e9336
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14.05

PesepBHOE Bpems 16.05
65-68 4 2105
23.05

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* buonorus. O6mas ouomnorus, 10 knace/ Cupornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O6uiectBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «/[PODAY;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

* buonorus. O6mas 6uosnorus, 11 kmace/ CuBornazos B.U., Aradponosa U.b.,
3axapoBa E.T., O611ecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO «IPODAY;

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPHUAJIbBI J1JISA YUUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

[Mudpossie pecypst Akanemun [IpocserieHus

[Mudposas obpazoBatenbHas 1aboparopust « Touka pocTay

YUu.py

poLI






