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MNOACHUTEJIbBHASA 3AIINCKA

[Ipu pazpaboTke TNpOrpaMMbl 10 OWOJOTMM TEOPETHYECKYIO OCHOBY JUIsSi ONpENENIeHHs IIOJIXOJI0B K
(hopMupOBaHUIO coiepiKkaHus yaeOHOro npeaMera «buonorusi» cocraBuii: KoHuenryaitbHasie nonoxenuss ®I'OC COO o
B3aMMOOOYCJIOBIIGHHOCTH II€JIeH, COJEpIKaHMs, pEe3yJIbTaTOB OOydYeHHsI M TPeOOBaHMH K YPOBHIO ITOJTrOTOBKH
BBIITYCKHUKOB, TIOJIOXKEHUsI 00 OONMX IeNSX M IMPHUHIWIAX, XapaKTEepU3YIOMIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpenHero odmiero odopasopanus B Poccuiickoit Denepanuy, a TakKe MOJIOKEHUS 0 crienupuke OMOIOruu, e 3HaUCHUU B
TO3HAHWU JKUBOW IIPUPOABI M OOECICUYEHNU CYIIECTBOBAHMS dYesjoBeyeckoro oormiectBa. CoriacHO Ha3BaHHBIM
TIOJIO’KEHHMSIM, OTIPEZIEIeHBl OCHOBHBIE (DYHKIIMH IIPOrPaMMBbI IO OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owuosnoruu naér MPEACTAaBICHUE O IEsIX, 00 OOMLICH CTpaTerud OOYYCHHWsS, BOCIUTAHHS H
pasBuTusl oOyd4arolmuxcsi cpeacTBaMu yueOHoro mpenmera «buonorus», ompenesnsier 00s3aTeNbHOE TPEAMETHOE
coJIepiKaHue, ero CTPYKTYypy, paclpesielieHHe Mo pasjeliaM M TeMaM, PeKOMEHAYEMYIO MOCIIe0BaTeIbHOCTh N3YUeHHUs
yueOHOro Marepuasga ¢ y4éToM MEKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKH 00pa30BaTENILHOIO IpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00YUYarONIHXCSL.

B InporpaMmme 1o 6I/IO.]'IOFI/II/I TaK¥XeE y'{I/ITI)IBaIOTCH Tpe60BaHI/I${ K l'IJ'laHI/IpyeMI)IM JIMYHOCTHBIM, METAITPEIMETHBIM
U TpeJAMETHbIM  pe3yibraTaM o0yueHHs B  (OPMUPOBAHMM  OCHOBHBIX  BHJOB  y4eOHO-TIO3HABATEIbHOM
JeATeNLHOCTH/Y4eOHBIX ISUCTBUN 00yUarOIMXCsl [0 OCBOSHHIO COJIEPKAHUSI OMOJIOrMYECKOr0 00pa3oBaHMsI.

B nporpamme mo Ouonorun (10—11 knaccel, 0a30BbIii ypOBEHb) pEANM30BaH MPUHIMUIT TPEEMCTBEHHOCTH B
U3y4eHUH OMOJOruM, Oyarojapsi 4eMy B Hell NMpOCMaTpHBAETCsS HANPABICHHOCTh HAa Pa3BUTHE 3HAHMH, CBS3aHHBIX C
(bOpMI/IpOBaHI/ICM €CTECTBCHHO-HAYYHOI'0 MHUPOBO33PCHHUSA, LNEHHOCTHBIX Opl/leHTaLII/II‘/II JIMYHOCTH, DBKOJIOTUYCCKOIo
MBIIUICHHUS, TPEICTABICHUI O 310pOBOM 00pa3e *KHU3HH M OCpeXKHBIM OTHOILICHHEM K OKpY)Karollell MPUPOAHON cpere.
[ToaTomy Hapsmy ¢ n3ydeHHeM OOIEOHOIOrMYECKUX TEOPUH, a TAKKE 3HAHUH O CTPOCHUH JKUBBIX CUCTEM Pa3HOr0 paHra
1 CYLIHOCTH OCHOBHBIX IIPOTEKAIOIINX B HUX IPOLECCOB B IPOrpaMMe 10 OHOJIOTHH YAeJIeHO BHUMAHHUE HCIOIb30BAHHIO
MOJIy4eHHBIX 3HAHMI B MOBCEIHEBHON JXM3HM Ui PELICHUS IPUKJIAAHBIX 3aJad, B TOM 4HCIE: HPOPHUIAKTHKH
HACJIEACTBEHHBIX 3a00JIEBAHUN YENOBEKa, MEIUKO-TCeHETHYECKOr0 KOHCYJIBbTHPOBAaHMS, OOOCHOBAHUS HIKOIOIHMYECKH
LIeNIecO00pa3HOro IMOBEACHUSI B OKPYKAIOIICH NPHUPOAHON cpeie, aHaiu3a BIMSHHS XO3SHCTBEHHOW JIESITELHOCTH
YyeJOBeKa Ha COCTOSHHME IPUPOJHBIX M MCKYCCTBEHHBIX OKOCHCTEM. YCHJICHHE BHUMAHUS K IIPUKIAJHON
HANpaBJICHHOCTH y4eOHoro npeaMera «bBHONIOTMS)» NPOIMKTOBAHO HEOOXOOMMOCTBIO OOECHEUEHMs YCIOBHH IS
pelieHust OAHOW U3 AaKTYaJIbHBIX 3a3/a4 IIKOJBHOTO OHOJIOrMYECKOro o0pa3oBaHUWs, KOTOpas Ipearosaraet
¢dopmupoBaHHe Yy OOYYalOMMXCS CIHOCOOHOCTH aJaNTHPOBAThCA K HW3MEHEHHMSAM [JUHAMUYHO Pa3BHBAIOLIETOCST
COBPEMEHHOI'0 MHpa.

buonorust Ha ypoBHe cpenHero oOiiero o0Opa3oBaHusl 3aHUMaeT BakHoe Mecrto. OHa oOecrieunBaer
(dopmupoBaHue y 00y4aromnXcs MPEeICTaBICHUH O HAYYHOH KapTHHE MHUpa, PacLIUpsieT ¥ 0000IIaeT 3HaHUS O YKHUBOH
npupone, e€ OTIMYUTENBHBIX NPHU3HAKAX — YPOBHEBOW OpraHH3allMd M SBOJIIOIMH, CO3MAET YCIOBHUS UL MO3HAHUS
3aKOHOB YKMBOH TPHUPOABI, (hopMupoBaHus (yHKINOHAIHHON IPaMOTHOCTH, HABBIKOB 3/I0POBOTO M O6€30TacHOr0 0o0pasa
YKHU3HH, 9KOJOTHYECKOTr0 MBIILICHNUS, IEGHHOCTHOI'O OTHOIICHUS K )KUBOM IPHPOJIE U YEITOBEKY.

Borpmioe 3HaueHne OMOJOTUS MMEET TaroKe JUIs PEIICHUs] BOCHHUTATENBHBIX M PAa3BHBAIOIIMX 337a4 CPETHErO
o0mrero o0pa3oBaHms, CONMANN3ANNN oOydarommxcsa. V3ydeHne Omonoruu odOecreanBaeT yCIoBus A (OPMHUPOBAHUS
MHTEJUIEKTYaJIbHBIX, KOMMYHUKALMOHHBIX W HH()OPMAIJMOHHBIX HABBIKOB, JCTETHYECKOH KYJBTYPBI, CIIOCOOCTBYET
HHTErpaliy OMOJIOrMYECKUX 3HAHHUHN C PEICTaBICHUAMY U3 APYTUX Y4eOHBIX IMPEAMETOB, B YaCTHOCTH, (PH3UKH, XUMHU
u reorpaduu. Ha3BaHHBIC MONOXKEHHs O NMpeJHA3HAYCHUH Y4eOHOro mnpeaMera «bBHONOrus» COCTaBUIM OCHOBY IS
ompeieNIeHHs TIOIX0JI0B K 0TOOPY U CTPYKTYPHUPOBAHHUIO €0 CONEPIKaHUs, IPEACTABICHHOTO B TIPOrpaMMe 110 OHOJIOT HH.

Otbop comepkanms y4ueOHOro mnpenmera «buomorms» Ha 0a30BOM YpOBHE OCYIIECTBIEH C TTO3UIUN
KyJIbTYpPOCOOOPA3HOIO IMOAXO0AA, B COOTBETCTBHM C KOTOPHIM OOydYaromuecs JOJDKHBI OCBOWTH 3HAHUS WM YMEHHS,
3HAYMMBbIE JUI1 (POPMHUPOBAHUS OOINEH KyJIbTYpHI, OMPENENSIONNE aJeKBATHOE MOBEACHUE YEIOBEKa B OKpYXKAroUIeH
TIPUPOIHON cpene, BOCTPEOOBAHHBIC B TTOBCETHEBHON JKM3HM M MPAKTHUECKOW AearenbHOcTH. Ocoboe MecTo B ITOH
cHCTeMe 3HAaHMH 3aHMUMAIOT AJIEMEHTHI COJIEp)KaHMs, KOTOPBIE CIy)KaT OCHOBOW Uit (DOPMHUPOBAHMS MPEICTABICHUH O
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHpa M [EHHOCTHBIX OPHEHTALMAX JIMYHOCTH, CIIOCOOCTBYIOIINX
TYMaHHU3aIMU OMOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTypHpOBaHHE COJIEp)KaHHs y4eOHOTO MaTepuana B MporpaMMme Mo OHOJIOTHH OCYIIECTBICHO C y4ETOM
TIPUOPUTETHOTO 3HAUYEHMS 3HAHUHM 00 OTIMYUTENBHBIX OCOOCHHOCTSAX XMBOW MPHUPOJBL, O €€ YPOBHEBOH OpraHM3aluu 1



OBOJIFOIIUH. B coorBercTBHMM ¢ 3THM B CTPYKTYpEC yqe6H0ro npeameTa «buomorusy BBIACJIICHBI CIICAYIOIIUC
COACPIKATCIIbHBIC JINHUUN: «buomorus xax HayKa. MCTO,HI)I HAYy4YHOI'O IMO3HAHUSA», «Kitetka kak Ouojornueckas CUCTEMAY,
«OpraHI/BM Kak Ouoyornyeckas CUCTEMAY, «Cucrema u MHOFOO6paSI/Ie OpraHn4eCKoro Mupar», «9BOJ'IIOHI/I$I JKUBOU
npupoabD, «DKOCUCTEMBI U IpUucymue MM 3aKOHOMEPHOCTUY.

Lesnp usyuenust yaeoHoro npenmera «buonorusy Ha 6a30BOM YpOBHE — OBJIaIcHHE 00YYAFOIIMMICS 3HAHUSIMU O
CTPYKTYPHO-(YHKIIMOHATIBHOH OpraHU3aIii KUBBIX CHCTEM PAa3HOTO paHra U MPHOOPETCHHE YMEHHUIT HCIOIb30BATh ATH
3HAHUSI JUIS TPAMOTHBIX JICUCTBHH B OTHOIICHHH OOBEKTOB JKHBOW TPHUPOIBI M PEIICHHUS Pa3HYHBIX IKUZHEHHBIX
pooJIeM.

I[OCTI/I)KGHI/IG 1SN U3Yy4CHUA yqe6H0r0 npeamMeTa «buronorus» Ha 0a30BOM YPOBHE obecrieunBaeTcs peHICHUEM
CJICAYIOHNX 3aaa4:

OCBOCHHUEC OGy‘Ia}OH_II/IMI/ICﬂ CHCTEMbI 3HAHUK O OHOJIOTHYECKUX TEOpUAX, YUYCHUAX, 3aKOHAX, 3aKOHOMEPHOCTAX,
TUIIOTE3ax, MpaBWiIax, CIIyXalux OCHOBOU JJI (bOpMPIpOBaHI/IH HpeHCTaBHeHI/Iﬁ (6] eCTeCTBeHHO-Hay’-IHOfI KapTHHE MHpa,
O MCTOAAaxX HAY4YHOI'0 I1O3HAaHUA, CTPOCHHMU, MHOF006p3.3I/II/I U OCOOEHHOCTSIX JKUBBIX CHCTEM Pa3HOro ypOBHHA
OpraHu3anuu, BbIAAIOMINXCA OTKPBITHUAX U COBPEMEHHBIX UCCIICIOBAHUAX B 6I/IOJ'IOFI/II/I;

(l)OpMI/IpOBaHI/Ie y 06y11a}oumxc>1 TMO3HABATCIIbHBIX, HWHTCIUICKTYAJIbHBIX W TBOPYECKUX criocoOHOCTEH B
nponecce aHajmsa JaHHBIX O IMYTSAX pa3sBUTHA B OHOJIOr MK Hay4HBIX B3IJISI0B, HUJIeH M MOJXO0JIOB K H3YYCHHIO JKUBBIX
CHUCTEM pPa3HOI'0 YPOBHsI OpraHU3allnn;

CTaHOBJICHUE Yy 00y4aronmxcs o0miei KynbTypbl, QyHKIIMOHAIBHOM IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHSTH
U OIICHUBAThH SIBJICHHS OKPYXKAIOUIEr0 MHpa JKUBOM MPHUPOAbI Ha OCHOBAaHWM 3HAHMH M OIBITA, TOMYYEHHBIX IPU
U3YyYCHHUU OUOJIOTHH;

(dopmMupoBaHHEe y 00Y4aIONXCsl yMEHUH WILTIOCTPUPOBATH 3HAYCHHE OMOJIOTHYECKUX 3HAHUH B MPAKTUYECKOH
JeATEIIbHOCTH YeJI0BEKa, PAa3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHMOTEXHOIOT Ui,

BOCIIUTaHHE YOSXKAEHHOCTH B BO3MOXKHOCTH MO3HAHMS YEIIOBEKOM JKHBOW IIPUPOIBI, HEOOXOAMMOCTH
Oepe)KHOro OTHOLICHHUS K HEH, COOIIOACHNS STHYCCKUX HOPM IIPU MPOBEACHUH OMOJIOIMYECKHUX UCCIICIOBAHNUIH;

OCO3HAHWE LEHHOCTU OWOJIOIMYECKMX 3HAHUM JUIA MOBBIMEHHS YPOBHS OSKOJOTHMYECKOH KYJNbTYpBI, OIS
(opMHUPOBaHHS HAYYHOI'O MUPOBO33PEHHS;

MIPUMEHEHNE TMPUOOPETEHHBIX 3HAHMH M YMEHHU B TOBCEJHEBHON KHM3HH JUISi OLEHKH TIOCIEICTBUIl CBOCH
JICATEILHOCTH M0 OTHOIICHUIO K OKpPYXKAoIIel cpeie, COOCTBEHHOMY 3/10pOBbIO, O0OOCHOBaHHE M COOJIOJICHHE Mep
npoUIIaKTHKK 3a00JIeBaHUH.

B cucreme cpennero oomiero oOpaszoBanusi «buonorus», u3ydaemass Ha 0a30BOM YpOBHE, SIBIISIETCS
00s13aTeTbHBIM Y4eOHBIM TIPEMETOM, BXOIAIINM B COCTAB MPEIMETHON 001acTH «ECTeCTBEeHHO-HAYIHBIE TIPEIMETE.

Jns m3ydenns 6uonornu Ha 0a30BOM ypOBHE CpemaHEro obriero odpa3oBaHus oTBoauTCs 68 wacos: B 10 kmacce
— 34 ygaca (1 gac B Henenmo), B 11 kmacce — 34 vaca (1 gac B Heneno).

COAEPKXAHUE OBYUYEHUS



10 KJIACC

Tema 1. Buonorusi kak Hayka.

bronorust xax Hayka. CBs3b OHOJOTMM C OOIIECTBEHHBIMH, TEXHHYECKUMH W JPYIMMH €CTECTBEHHBIMH
HaykamH, (uiiocoduel, ITUKOH, 3CTETUKOW M mpaBoM. Ponb Ouomornu B (OPMHPOBAHWMH COBPEMEHHOH HAy4YHOM
KapTuHbI Mupa. Crucrema OMOJIOrMYECKUX HaYK.

Mero/pl TO3HAHUS JKMBOH NPUPOJBI (HAOIIOJCHUE, HKCIIEPUMEHT, ONMCAaHWe, WU3MEpeHue, KiacCH(UKalus,
MOJICTIMPOBAHKE, CTATUCTHYECKAss 00pabOTKa JTAaHHBIX).

JdemoncTpauumn:
[Moptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, . Yorcon u @. Kpuxk.

Tabmuibl 1 cxembl: «MeTObI O3HAHUS YKUBOH TPUPOIBI».

JlaGopaTopHble 1 PpaKTHYeCKHe PadoThI:

[MpakTuyeckas padora Ne 1. «Mcrnonb3oBaHue pa3IMYHBIX METOJIOB IIPH M3YYEHUH OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHU3aIUs.

Kusble cucrembl (OMOCHCTEMBI) Kak TpeaMeT u3ydeHus Ouonorud. OTiudnMe >KUBBIX CHCTEM OT
HEOpPraHUYECKON NPUPOBL.

CBoiicTBa OMOCHCTEM M HX pa3zHOOOpa3ue. YPOBHH OpraHM3alud OMOCHCTEM: MOJICKYJISPHBIN, KIETOYHBIM,
TKaHEBbIH, OPraHU3MEHHbIH, MOMYJISIOHHO-BUIOBO, YKOCHUCTEMHBIH (OHOreoneHOTHYeCKuit), OnochepHsbIil.

JdemoncTpaumn:

Tabnuie! u cxembl: «OCHOBHBIE IPU3HAKU JKU3HI», « Y POBHN OpTaHU3aINH KUBOW IPUPOIBD).

Ob6opynoBanne: Mmoaens Monekynsr JTHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOEHHE KIETKH.

XUMHUYECKMM COCTaB KIETKH. XHUMHUYECKHE OJJIEMEHTBI: MAaKpOdJIEMEHTbl, MHUKpOJIEeMEHThl. Boma wu
MUHEpaTbHBIEC BEIIECTBA.

OYHKITNH BOJIBI 1 MUHEPATBHBIX BEIIECTB B KiieTke. [lomaepikanne ocMOTHYECKOro OaaHca.

benkn. CocraB u crpoeHHe OEIKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHmmble M 3aMEHHMBIE
AMHHOKHUCIIOTHl. AMHHOKHCIIOTHBIH COCTaB. YPOBHH CTPYKTYPbI OENKOBOH MOJEKYNIbl (TepBUYHAS, BTOPHUYHAS,
TpeTHYHAs! ¥ YeTBEPTUIHAS CTPYKTypa). XUMHUecKne CBOHCTBa OenkoB. bruonornueckne GpyHKInM OEIKOB.



depmentel — Ownonormueckue Kkaranm3aTopbl. CrTpoeHue (epMeHTa: aKTHBHBIA IEHTp, cyOcTpaTHas
cnemuduanocts. Kopepmentsl. Buramunel. OTinnunst pepMeHTOB OT HEOPTaHWYECKUX KaTaln3aToOpOB.

VYraeBomgsl: MoHOcaxapuiabl (TJIIOKO3a, pubo3a W Jae30Kcupubo03a), aucaxapuiasl (caxaposa, JIAKTO3a) |
ronrcaxapusl (Kpaxmali, ITHKOTeH, [eUTioo3a). bruomornyeckne GyHKINH yriieBOIOB.

Jlurmaner: Tpurmunepuasl, Gocdonunuasl, crepouasl. [uapopusHO-rHapodoOHbIe cBOlicTBA. bronornueckne
¢ynxmy munuaoB. CpaBHEHHE YIIIEBOO0B, OCIIKOB U JIUIU/IOB KaK UCTOYHUKOB DHEPTHH.

Hyxnennossie kucnotsl: JIHK n PHK. Hykineornapl — MOHOMEpBI HYKJIEHMHOBBIX KUCIOT. CTpoeHue U QyHKIUN
JHK. Crpoenne n pynxunu PHK. Buast PHK. AT®: crpoenue u GpyHKIum.

]_II/ITOJ'IOFI/IH — HayKa O KIJICTKE. Knerounas TCOpUd — MPUMEP B3aHMOﬂeﬁCTBHH H[[eﬁ u (l)aKTOB B Hay4YHOM
IIO3HAaHUU. MeTOI[I)I H3Y4YCHUS KIICTKU.

Knerka kak menocTHas xuBas cucreMa. OOmIye NpU3HAKK KIETOK: 3aMKHYyTasi Hapy)KHasi MeMOpaHa, MOJICKYJIbI
JIHK kak reHeTH4ecKkuii anmapar, cucreMa CMHTe3a Oernka.

Tunel KIeTOK: dyKapuoTHUeCcKas W Npokapuothueckas. OCOOEHHOCTH CTPOEHHS MPOKAPUOTHYECKOW KIIETKH.
Kierounast crenka Oakrepuil. CTpoeHHE 3yKapHOTHYeCKOW KieTKH. OCHOBHBIE OTIMYHS PACTUTEILHOM, )KUBOTHOH W
IPUOHOI KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKa, TIHMKOKaJIUKC, uX (yHkuuu. Ilnazmarndeckas
MeMOpaHa, e€ cBoicrBa M (QyHkumu. Lluroruiazma u e€ opraHounsl. OmpHoMemOpaHHbIe opraHouibl kietku: OIIC,
anmnapar ['onboku, au3ocombl. [1omyaBTOHOMHBIE OpPraHOMIbl KIIETKH: MHUTOXOHIpHUM, mnacTuibl. IIpoucxoxnenue
MUTOXOHJIpUI W Tuactui. Buuel minactua. HememOpaHHbIE OpraHoOMIbl KIETKH: PHOOCOMBI, KJIETOUHBIH IIEHTP,
LEHTPHONHU, PECHUYKH, KIYTHKH. DYHKIMHY OPraHOMI0B KIETKU. BKIIIOYEHHSI.

Slnpo — perynsaTopHslil neHTp kiaetku. CTpoeHue aapa: saaepHas 000JI0uKa, KaproIula3Ma, XpOMaThH, SAPBILIKO.
XPpOMOCOMBI.

TpaHcnopT BeLECTB B KIIETKE.
JdemoncTpauun:

Hoptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. llnetinen, P. Bupxos, Jx. Yorcon, @. Kpuk, M. Yunkunc,
P. ®panxmnun, K. M. Bap.

Jlnarpammel: «PacripeniesieHre XUMHUECKUX JIEMEHTOB B HEKMBOHW mpupoze», «Pacrpesenenne XMMHUYECKUX
3JIEMEHTOB B )KUBOW IIPUPOIE.

Tabmuuel u cxemsl: «Ileproguyeckas Tabiuma XHMHYECKHX HJIEMEHTOB», «CTpOSHHE MOJIEKYIBI BOJIBDY,
«bmocunTez OGemka», «Ctpoenme wmomekynbl Oenka», «Ctpoenme ¢depmenTa», «HyxmemHoBsie kucmoTel. JHK»,
«Ctpoenne Mmomekynsl AT®», «CTpoeHne 3>YKapHOTHUECKOW KIETKI», «CTpoeHHne >KMBOTHOHM KIETKH», «CTpoeHme
pacTUTENBHOH KIeTKny, «CTpoeHHe IIPOKAPHOTHYECKOH KIeTKI», « CTpOSHHE sIpa KISTKI», «YTIEBOABD), «JIMIUIb.

O0opyoBaHue: CBETOBOW ~ MHKPOCKOI, O0OpyIOBaHWE [UIA TIPOBEACHUS  HAONIONEHWH, W3MEpCeHUH,
9KCIIEPUMEHTOB, MUKPOIIPEIapaThl PACTUTENBHBIX, )KUBOTHBIX M OAKTEPUAIIbHBIX KIICTOK.

JlaGopaTopHble U MPaKTHYECKHE PAGOTHI:

JlabopaTopnas padora Ne 1. «M3yueHne KaTanuTHUECKOW aKTHBHOCTU (DepMEHTOB (Ha TpUMeEpe aMUIa3bl WIN
KaTajasbl)».

JlabopaTopnast padora Ne 2. «M3ydenne cTpoeHHs KJIETOK PACTEHHWH, )KUBOTHBIX U OAKTEPHUi 10J] MUKPOCKOIIOM
Ha TOTOBBIX MUKpOIIpEnaparax U UX OIHUCAHHEY.



Tema 4. ’Kn3HeaeaTeAILHOCTDL KJIETKH.

OOmeH BelecTB, WM MeTabonmm3M. AccuMmsiys (TIIaCTHYECKU OOMEH) M TUCCUMMIISIIUS (SHEPTeTHIeCKUH
00MEH) — JIB€ CTOPOHBI €IMHOr0 Iporecca MeTadonu3ma. Porlb 3aKOHOB COXpaHEHHMs! BEHIECTB U SHEPIHY B MOHHUMAaHHUN
MeTabonu3Ma.

Turner oOMeHa BemecTB: aBTOTPO(HBIN 1 reTepoTpodHbId. Posib (hepMeHTOB B 0OMEHE BEIIECTB U TIPEBPAILCHUH
SHEPIUu B KIIETKE.

dotocunTe3. CeeroBast 1 TeMHOBast (pa3bl porocunresa. Peakim Gorocunresa. DppekTuBHOCTH (HOTOCUHTESA.
3HaueHue (orocuHTE3a IS KU3HU Ha 3emie. BrusHue ycnoBuii cpembl Ha (HOTOCHHTE3 M CHOCOOBI MOBBIMICHHUS €rO
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUIL.

XeMOCHHTE3. XeMOCI/IHT€3I/Ipy}OH_[I/Ie 6aKTepI/II/I. 3HaueHUE XEMOCHHTE3a IS )KU3HU Ha 3emiie.

DHepreTuveckuii 0OMeH B KiieTKe. Paciieruienne BEIIeCTB, BhIICICHHE U aKKyMyJIHPOBAHUE YHEPIHU B KIIETKE.
Dtambl 3HepreTuueckoro obmeHa. [nukonu3. Bpokenue u ero Bumbl. KHCIOPOAHOE OKHCICHHE, WIH KICTOYHOE
npixanue. OkucnutensHoe pochopunuposanue. IPPEKTUBHOCTH SHEPreTHUECKOro 0OMEHa.

Peakin MaTpuuHoro cuntesa. ['enernueckas nadopmanus u JJHK. Peanuzanus renernyeckoil nHGopmaryu B
Kierke. ['eHeTHueckuii KoJ u ero coiicrsa. Tpanckpuriwmst — matpuunblii cuate3 PHK. Tpancnsius — OnocnHres Oenka.
Oransl TpaHcssiiud. KoaupoBanne aMuHOKHUCIOT. Poiib pubocoM B OrocuHTe3e Oelka.

Heknerounsie (opmbl xu3HM — BHUpychl. Mcropusi otkpbitusi BupycoB (/1. WM. BanoBckuii). OcobeHHOCTH
CTPOEHHMSI W YKU3HEHHOTO IMKJIa BUPYCOB. bakrtepuodaru. bonesHu pacreHHi, )KMBOTHBIX M YeJOBEKA, BbI3bIBAEMbIC
BUpycamu. Bupyc nmmynoznedpunmra yenoseka (B1Y) — Bo30yaurens CITM/la. OOpaTHas TpaHCKPUIILHS, peBepTa3a u
unTerpasa. [Ipodunakruka pacnpocTpaHeHNs BUPYCHBIX 3a001€BaHUH.

JdemoncTpauun:
Hoptpersr: H. K. Konsrios, J{. Y. Banosckuii, K. A. Tumupsses.

Tabnuupl  u cxembl: «Tunel  nuTanus», «Mertadonuszmy, «MUTOXOHAPUSY, «DHEPreTHYECKU OOMeH»,
«Xnoporact, «®Porocunresy, «Ctpoenne JIHK», «Crtpoenwe u QyHKuMoHupoBaHHe TeHa», «CHHTE3 Oenkay,
«["enernueckuii Koy, «Bupyco», «bakreprodarm», «Ctpoenue u xu3HenHbli ki Bupyca CIIM/a, 6akreprodaray,
«Permukanus JTHK».

O0OopynoBanue: mojenu-amuimkaimn «Yasoerne JIHK wu Tpanckpunums», «buocunres Oenka», «CtpoeHue
KIJIETKI», MOZIeNb cTpyKTypsl JJHK.

Tema 5. PazMHo:KeHHE U HHAMBUAYAJIbHOC pPa3BUTHE OPraHU3MOB.

KieTouHbIi UK, WM KHU3HEHHBIN UK KieTku. VHTepdasa u muto3. [Iporeccel, mporekatoiie B uaTepdase.
Perumnkaruss — peakmmsa matpuuHoro cuHTe3a JIHK. Crpoenme xpomocom. XpOMOCOMHBIN Habop — KapHOTHIIL.
JWmnonaHelii W TAIUTOMIHBIA XpOMOCOMHBIE Habopbhl. XpoMaTunabl. LluTonmormyeckwe OCHOBBI pPa3MHOKEHHUS U
WH/IUBHUYaJIbHOTO PA3BUTHS OPTaHU3MOB.

Henerne wietkn — wmuto3. Crammu muro3a. [Iporecchl, MPOMCXOASIINE HA pPa3HBIX CTaIUsIX MHTO3A.
bromornueckuii cMpICT MUTO34.

HporpaMMpreMaﬂ rudernb KIETKU — aIloITo3.

(I)OPMBI PA3MHOKCHHA OPraHu3MOB: 0Oecroioe M IOJIOBOE. BI/IZ[I)I OecIoIoro PA3MHOXCHUSA: NCJICHHUE HAABOC,
IIOYKOBAHHUE OJHO- W  MHOI'OKJICTOYHBIX, CHOpOO6p830BaHI/I€, BCICTATUBHOC  PA3MHOKCHUC. I/ICKYCCTBGHHOG
KIIOHUPOBAHUEC OPraHU3MOB, €TI0 3HAYCHUC U1 CCIICKIHNHU.



ITonooe Pa3MHOKCEHHE, €TI0 OTIINYUA OT Oecrosoro.

Meiio3. Cranuu Mmeiosa. I[Ipoueccsl, npoucxosmme Ha craausx meidosa. [loBeneHwe xpomocoMm B Meioze.
Kpoccunrosep. bronornueckuii cMbICT U 3HaYEHUE MeH03a.

Tl'amerorenes — mponecce O6pa3OBaHI/IH TTOJIOBBIX KJICTOK Y )KUBOTHBIX. TlonoBbie xemne3bl: CEeMCHHUKU U SHUHHKH.
O6pa3OBaHI/I€ U Pa3BUTHC IIOJOBBIX KIIETOK — TraMeET (CHepMaTOBOI/IZ[, HﬁHeKJ’IeTKa) — CIICPMATOI'CHEC3 MW OBOI'CHC3.
OcobeHHocTn CTpOCHUA SIMIICKIIETOK U CIICPMAaTO30110B. OHJ'IO}IOTBOpeHI/Ie. HapTeﬂoreHe3.

WumuBuayansHOe pa3BuTHE (OHTOreHe3). DMOpHOHABHOE pa3BUTHE (AIMOpHOreHe3). DTarbl YMOPHOHAIBLHOTO
pa3BUTHS y TTO3BOHOYHBIX JKUBOTHBIX: IPOOJCHHE, racTpysims, opraHorenes. [locTamMOproHaibHOe pa3BuThe. THIIBI
MOCTAMOPHOHAIIBHOIO PA3BUTHS: MPSMOE, HEmpsiMoe (JIMYMHOYHOE). BrusHue cpenbl Ha pa3BUTHE OPTraHU3MOB,
(bakTophkI, CIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC YPOJICTRA.

Poct u pasButue pacrernii. OHTOrCHE3 IIBETKOBOI'O PACTCHHUS: CTPOCHUE CEMCHH, CTATUH Pa3BUTHSL.
JdemoncTpauumn:

Tabmumbl U cxembl: «DopMBI  pa3sMHOKEHHSI OPTraHU3MOBY», «/IBOWHOE OIUIOMOTBOPCHHE Y IIBETKOBBIX
pactenmit», «BereraTuBHOE pa3sMHOKEHHE pacTeHHUiD, «Jlenenue knerku OaxTepuit», «CTpoeHHE TMOJNOBBIX KIIETOKY,
«Ctpoenune xpomocombl», «Kmerounsii muxmy, «Pemmukamus JTHK», «Mwutosz», «Meito3z», «lIpsmoe u HempsmMoe
pa3ButHe», «['ameToreHe3 y MIIEKOMUTAIOIINX U YeToBeKay, « OCHOBHBIE CTaJIMH OHTOTEHE3a».

OOopyaoBaHUe: MUKPOCKON,  MHUKponpenapatsl  «CIepMaTo30MIbl  MJIEKOIMTAIoOmEro»,  «liinexnerka
MJIeKONHTaroIero», «KapuoknHes B KieTKaxX Kopellka JyKa», MarHuTHas MOJENb-aniivkaius «JledeHue KIETKW»,
mozenb JIHK, monens MeradazHoit XpOMOCOMBI.

JlabopaTopHble M NPaKTHYeCKHEe PAdOTHI:

Jlaboparopnas pabora Ne3. «HabOmrogeHue MMTO3a B KJIETKaX KOHYMKA KOpELIKAa JyKa Ha TOTOBBIX
MHKpOIpenapaTax».

JlaGoparopnas padora Ne 4. «3ydyeHne cTpOSHHUS OJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIIPEIIapaTax».

Tema 6. HacjieicTBeHHOCTh H H3MEHYHBOCTh OPraHu3MoB.

[Ipenmer u 3amaun reHetuku. Mcropust pa3BUTHS TeHETHKH. POib IUTOIOTMH M SMOPHUOIOTHUH B CTAHOBICHUHU
TeHEeTHKH. BKiag poCCHICKHUX M 3apyOSKHBIX YIEHBIX B Pa3BUTHE T€HETHUKH. MeETOABI TeHeTHKU (THOPHIOIOTHIeCKUH,
LIUTOTEHETUIECKNH, MOJIEKYJIIpHO-TeHeTHUeCcknii). OCHOBHBIE TEHETHYECKHE TMOHSTHS. [ eHeThueckas CHMBOJIHUKA,
HCTIONb3yeMasl B CXeMaX CKpPEIUBAHUM.

3aKOHOMEPHOCTH HACIIe[OBAHUS IPU3HAKOB, ycTaHOBIEHHBIE 1. MenmeneM. MoOHOrHOpHAHOE CKpelIMBaHUE.
3akoH eamHOOOpa3us THOPHUIOB TEPBOrO MOKONEHWS. lIpaBWio AOMUHHMPOBAHUS. 3aKOH PpACIICIUICHHWS INPU3HAKOB.
I'nmoresa ynctoTsl ramer. [1oHOE U HEMOIHOE TOMHHHPOBAHUE.

JuruOpuiHoe CKpenuBaHue. 3aKOH HE3aBUCHMOIO HACIEAOBAHUSI TMPHU3HAKOB. [[MTOreHeTHYeCcKHe OCHOBBI
JUTHOPUIHOTO CKPENIMBAHUS. AHATM3UPYIOIee CKpelinBaHue. VCrnonb30BaHue aHAIM3UPYIOMIErO CKPEIMBAHUS YIS
OTIpeIeIeHUs TEHOTHIIA 0COOH.

CuernyieHHOe HaclenoBaHME Tpu3HAkoB. Pabora T. Moprana 1o CIEIJICHHOMY HAcJeIOBaHUIO TCHOB.
Hapymienue cuerienyst reHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHafI TEOpUA HACICACTBECHHOCTH. I'eneTnueckue KapThbl.

TI'enernka moia. XpOMOCOMHOC OMNpCACICHUE I10Ja. AyTOCOMLI " TOJOBBIC XPOMOCOMEI. T'omoramernsle u
TCTCPOraMCTHBIC OPTaHU3MBI. HaCJ'IGZ[OBaHI/IG MPU3HAKOB, CHCIUICHHBIX C ITOJIOM.



M3meHunBOCTD. BI/I)II)I U3MCHYHMBOCTH: HCHACIICACTBCHHAA N HACJICACTBCHHAA. Poinb Cpe€abl B HeHaCJ’IeZ[CTBeHHOfI
HU3MCHYMBOCTH. XapaKTepI/ICTI/IKa MOI[I/I(I)I/IKa[II/IOHHOf/'I N3MCHYHNBOCTH. BapI/IaIII/IOHHHﬁ pAa U BapuallMOHHAs KpuUBasd.
HopMa pCaknun IpU3HAKA. KonnuectBeHHBIE M Ka4eCTBEHHEIC IpU3HAKKW W HUX HOPMaA pPCAKIUH. CBolicTBa
MOZ[H(l)HKaHHOHHOﬁ U3MCHYHMBOCTH.

HacneacTBennasi, Wid Te€HOTUIIMYECKAs,, M3MEHUYMBOCTL. KOMOMHATHBHAS M3MEHUYMBOCTH. Mei0o3 U MOJIOBOM
MPOIIECC — OCHOBA KOMOWHATHBHON M3MEHYMBOCTH. MyTallMOHHAs U3MEHUYUBOCTh. Kitaccudukamums MyTaIuii: TeHHbIC,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa W MpPUYMHBI MyTaluil. MyTarcHHbIe (akTOphl. 3aKOH TOMOJIOTHUCCKUX PSIOB B
HacjencTBenHon nm3Menunsoct H. 1. Basmosa.

BHesmepHaﬂ HaCJICACTBCHHOCTb U U3MCHUYUBOCTD.

I'enetuka uenoBeka. Kapuorunm uyenoBeka. OCHOBHbIE METOAbl TEHETUKH UEJIOBEKa: TIeHEeallorMyecKui,
OJIU3HCIIOBBIMA, IIUTOTCHETUYCCKUM, OHOXUMHUUECKUH, MOJICKYIsApHO-TeHeTHYecKuil. COBpPEMEHHOE OIpeeiiCHHE
TEHOTHUNA: TIOJHOT€HOMHOE CEKBEHMpPOBaHWE, TEHOTUIIMPOBAHUE, B TOM uyucie ¢ nomomibio [IP-anamu3a.
Hacnencreennsle 3a0osieBaHMsl 4eJOBeKa: T'€HHbIE OOJIe3HM, OONE3HM C HACIEICTBEHHOH NPeIpacrioioXeHHOCTHIO,
XpOMOCOMHBIe OoJie3Hu. COMATHUECKHE M TeHepaTUBHBbIC MyTarui. CTBOJIOBBIC KICTKH. [IpHHIUIIBI 310pOBOro oOpasa
JKU3HH, TUATHOCTHKH, MPOGUIAKTUKU U JICUCHHS NeHETUYECKUX OoJyie3Hel. MeIUKO-reHeTHIeCKOe KOHCYIbTHPOBAHKE.
3HauCHUE MEIUIIMHCKOM ICHETUKH B MPEIOTBPAILCHUN U JICUCHHH TCHETHUCCKUX 3a00ICBAHUI YeIIOBEKA.

JemoncTpanum:

[Moptpersr: I'. Mennens, T. Mopran, I'. me ®pu3, C. C.UYerBepukos, H. B.Tumodees-Pecorckuii, H.
. BaBuros.

Tabmuibl u cxeMbl: « MOHOTHOPUIHOE CKPEITUBAHKE M €r0 IUTOrCHETHYECKast OCHOBA», «3aKOH PaCIICIUICHHS U
ero LUTOreHEeTHYecKas OCHOBa», «3aKOH YHMCTOTHI ramer», «JurudpuaHoe ckpemmBanuey», «LlUTomornuyeckue OCHOBBI
JMTHOPUIIHOTO CKpeluBanus», «Meiio3y, «B3aumopelicTBue aienbHbIX TeHOB», «['eHeTHdeckue KapThl PacTeHU,
KHMBOTHBIX M 4YeloBeKa», «['eHeTHka mosay, «3aKOHOMEPHOCTH HACJIE[OBAHUS, CLEIJICHHOrO ¢ MoioM», «KapuoTHiisl
YelnoBeKa M JKMBOTHBIX», «Buasl m3meHumBOoCcTHY», «MoandukannoHHas H3MEHYMBOCTHY, «HacmemoBanme pesyc-
¢axropay, «['eHeTHKa Ipyni KpoBu», «MyTallmOHHast ©3MEHYHBOCTHY.

OOopynoBanue: MoJeIH-aluIMKauul  «MoHorubpuaHoe ckpemmBanuey, «HemonHoe JIOMHHHPOBaHHUE,
«lurubpunHoe ckpemmBanuey, «[lepekpéct XxpoMocom», MUKPOCKOI U MUKpoTpenapat «J{pozoduiay (HopMma, MyTaliu
(OpMBI KPBUILEB M OKPACKH Tela), Tepbapuii «['opox moceBHOM».

JlabopaTopHble H NPaKTHYeCKHEe PA0OTHI:

JlaGopartophast padora Ne 5. «M3yueHue pe3yabTaTOB MOHOTMOPHIHOTO M JUTUOPHUIHOTO CKPEIIMBAHHS Y
JP030(MIIBI Ha TOTOBBIX MHUKDOIIPEIapaTaxy.

JlabopaTopnas pabora Ne 6. «/3ydenne MOauGUKAITMOHHON N3MEHYMBOCTH, TIOCTPOSHUE BAPHAIIMOHHOTO psijia
1 BapUallMOHHOW KPUBOD».

JlaGopartophast pabota Ne 7. « AHanu3 MyTanuii y Apo30Quibl Ha TOTOBBIX MUKPOIIPEapaTaxy.

[IpaxTrdeckas padora Ne 2. «CocTaBieHHE U aHAIN3 POAOCTOBHBIX YETOBEKAY.

Tema 7. Cenexkuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknus Kak HayKa W TpoIecc. 3apoKIeHHe CelIeKIny 1 qoMecTukanus. Ydyenue H. M. BaBunosa o meHTpax
TIPOMCXOXKICHUSI W MHOT000pas3wsi KYAbTYPHBIX pacTeHHid. [[eHTpBI TPOMCXOKICHUS ITOMAITHUX JKUBOTHBIX. COpT,
1opo/ia, WTAMM.

COBpeMGHHHG METOABI CCIICKIIUU. MaccoBslii 1 I/IHI[I/IBI/II[yaJ'[bHHﬁ OT60pr B CCJICKIIUN paCTeHI/Iﬁ W )KUBOTHBIX.
OL[CHKa OKCTCpbhEPA. BJ'II/IBKOPO,Z[CTBGHHOG CKpCIIMBAHUC — I/IH6pI/IZ[I/IH1". Yucras THHUA. CerIIII/IBaHI/Ie YHUCTBIX JTUHHM.



lereposuc, nnm rubpuaHas cuina. HepopcTBenHoe ckpemuBanue — ayrOpuamur. OtrmanéHHas ruOpumuzanus u eé
ycrnexu. VCKyCCTBEHHBII MyTareHe3 W IOJy4eHHE IOIUIUIONIOB. JIOCTIKEHMS CeNeKIMM PAcTeHUH, >KUBOTHBIX U

MHUKPOOPraHu3MOB.

BrorexHomorust Kak OTpacib MPOM3BOJACTBA. [ eHHAs MIKeHepus. Jtarbl co3nanust pekomOunantHor JIHK u
TpaHCTeHHbIX opraHu3moB. Kierounas unkenepust. Kierounsie KyabTypbl. MUKpOKIOHAIBHOE Pa3MHOXKEHUE PACTEHUH.
KionnpoBaHue BBICOKOIIPOAYKTHBHBIX CEIbCKOXO3SHCTBEHHBIX OPTaHM3MOB. DKOJIOTHUECKUE U ITUYECKUE IPOOIIEMEL.
I'MO - renerndecky MOAU(UIMPOBAHHBIE OPTAHU3MBI.

ZleMOHC! panunu:

Hoptpetsr: H. W. Basunos, U. B. Muuypumn, I'. . Kapneuenko, M. ®. Banos.

Tabnuupl 1 cxembl: kKapTa «LIeHTpBI MPOMCXOXKAEHHUS W MHOro00pasusi KyJbTYPHBIX pacTeHui», «Ilopomsrl
JIOMAITHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacteHuit», «OtnanéHHas ruOpuamsanms», «Pabotel akamemuka M.
KyJIbTypel U  KJIOHHPOBaHHUE»,

®. lanoBa», «Ilomumionausy, «OOBEKTHI

OMOTEXHOJIOTHI,

«KoHcTpynpoBaHue U mepeHoc reHoB, XPOMOCOM.

«Kmerounnie

OOopy/ioBaHuEe: MYJISDKH TIIOZ0OB M KOPHEIUIOJIOB JMKUX (DOPM ¥ KYJIBTYPHBIX COPTOB pAcTeHHH, repOapuii

«CenbCKOX03ICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpakTHYeCKHe PadoThI:

Oxckypeust « OCHOBHBIE METOABI M IOCTHIKEHHUS CENEKIINU PACTEHUH 1 )KMBOTHBIX (HAa CEJIEKIIMOHHYIO CTaHIHUIO,
IUIEMEHHYIO (DEpMy, COPTOUCIBITATEIBHBIN Y4acTOK, B TCIUIMYHOE XO3SIMCTBO, JIAOOPATOPUIO arpOyHHUBEPCHUTETA WM

HAYYHOTO IIEHTPA)».

TEMATHYECKOE IIJTAHUPOBAHUE
10 KJIACC

Ne HamnmenoBanue pa3ziesioB u TeM
/n MPOrpamMMBbl
1 Buonorus kak Hayka
2 JKuBBIe CHCTEMBI H UX OpPraHH3aINs
3 XUMHYECKHUI COCTAaB U CTPOEHUE KIETKH
4 JKu3HeneaTebHOCTD KIIETKHA
5 PasMHOXeHHEe U MHAUBUAYATBHOE Pa3BUTHE
OpraHu3MOB
6 HacnencTtBeHHOCTh U K3MEHYHMBOCTH
OpraHu3MOB
Cenexiust opraHu3MoB. OCHOBBI OHOTEXHOIOTHH
8 PesepBHoe Bpemst
(1
10 ({1
11 ({1
12 ({1
J06aBuUTh CTPOKY

OBIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
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[[bubmuoreka LJOK https://m.edsoo.ru/
[[bubmuoreka LJOK https://m.edsoo.ru/
[[bubmnorexa LJOK https://m.edsoo.ru/
[[bubmnorexa LJOK https://m.edsoo.ru/
[[bubmumorexa LJOK https://m.edsoo.ru/

[[bubmuoTeka LJOK https://m.edsoo.ru/

[[bubmuoTeka LJOK https://m.edsoo.ru/
[[bubmuoTexa LJOK https://m.edsoo.ru/
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne Tema ypoxka KousmmuectBo yacos [Hara ONEeKTPOHHBIE
/11 Bcero Konrponbnbie [lpaktudeckue H3YICHHA obpasoBaTelIbH
paboThl paboThl
1 [[Buonorus B cucteme HayK]| 1 0 0 01.09.2023 [[bubmuoreka [TOK
https://m.edsoo.ru/8€
https://m.edsoo.ru/8€
2 [[Metoapl mO3HAHUS KUBOM MPUPO/IBL. 1 0 0.5 08.09.2023 [[bubmuoreka [TOK
[pakriueckas padora Ne 1 «Mcnonb3oBanue https://m.edsoo.ru/8¢
Pa3IMYHBIX METOJIOB NPH U3y4ECHHN
OMOIOrNYECKUX 00BEKTOBY ||
3 [[buonoruueckre CUCTEMBI, IPOIECCHI U UX 1 0 0 15.09.2023 [[bubmuoreka [TOK
n3ydeHue]| https://m.edsoo.ru/8¢
4  [[Xumuueckuit coctaB kieTku. Boga u 1 0 0 22.09.2023 [[bubmuoreka [TOK
MUHepalnbHbIEe COMH] ] https://m.edsoo.ru/8¢
5 [[benku. CoctaB u cTpoeHue OeIKORB]] 1 0 0 29.09.2023 [[bubmuoreka [IOK
https://m.edsoo.ru/8¢
6 [[DepmeHTH — OHONOrHYECKUE KATATU3ATOPHI. 1 0 0.5 06.10.2023 [[bubmmorexa LIOK
JlaGopatophast pabota Ne 1 «M3ydenue https://m.edsoo.ru/8¢
KaTaJMTUYECKOH aKTHBHOCTH (DepMEHTOB (Ha
TIpUMEepe aMUIa3bl WK KaTanasbl)»]]
7 [[Yrnesogsl. Jlunumpl]] 1 0 0 13.10.2023 [[bubauoreka IIOK
https://m.edsoo.ru/8¢
8  [[HyxneunoBsie kucnorsl. ATD]] 1 0 0 20.10.2023 [[bubauoreka IIOK
https://m.edsoo.ru/8¢
O  [[Mcropus u METOIBI U3YUEHHS KIETKH. 1 0 0 10.11.2023 [[bubauoreka IIOK
Knerounas teopus]| https://m.edsoo.ru/8¢
10 [[KneTtka kak 1emocTHas KuBasi cucremal | 1 0 0 17.11.2023 II11
11 [[CtpoeHue 3ykapHOTHYECKOM KIETKH. 1 0 0.5 24.11.2023 [[bubmmorexa LIOK
Jlabopatophast pabota Ne 2 «M3ydenue ctpoeHus https://m.edsoo.ru/8¢
KJIETOK PACTEHHIA, )KUBOTHBIX, TPUOOB U https://m.edsoo.ru/8¢
0aKTepHii IO MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenapaTax U UX OIMHCaHHe» |
12 [[O6MeH BerecTB Wl MeTabOIU3M ] ] 1 0 0 01.12.2023 [[bubmuoreka IIOK
https://m.edsoo.ru/8¢
13 [[@orocuHTe3. XeMocuHTe3]] 1 0 0 08.12.2023 [[bubmuoreka IIOK
https://m.edsoo.ru/8¢
14 [[DHeprernyeckuii oOMeH] | 1 0 0 15.12.2023 [[bubmuoreka ITOK
https://m.edsoo.ru/8¢
15 [[PKu3HEeHHBIH UK KIETKH. JeJeHne KIeTKH. 1 0 0.5 22.12.2023 [[bubmuoreka ITOK
Muros. JlabopaTopras padota Ne 3 https://m.edsoo.ru/8¢
«Ha0mroienue MUTO3a B KJIETKaX KOHUHKA
KOpEIIKa JTyKa Ha TOTOBBIX MUKpOIpernapaTax»||
16 [[buocunTe3 Oenka. Peakius MaTpraHOTO 1 0 0 12.01.2024 [[bubmuoreka ITOK
cuHTe3a]] https://m.edsoo.ru/8¢
17 [[Tpancnsauus — OuocunTe3 Oenkal | 1 0 0 19.01.2024 [[bubmuoreka ITOK
https://m.edsoo.ru/8¢
18 [[Hexnerounsie (hOpMBI SKU3HA — BUPYCHI |] 1 0 0 26.01.2024 [[bubmuoreka [IOK
https://m.edsoo.ru/8¢
19 [[PopmBI pa3MHOMXKEHHUS OPTaHU3MOB] | 1 0 0 02.02.2024 [[bubmuoreka [IOK
https://m.edsoo.ru/8¢
https://m.edsoo.ru/8¢
20 [[Meiios]] 1 0 0 09.02.2024 [[bubmuoreka IIOK

https://m.edsoo.ru/8¢
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Tema ypoka

[[Ob6pa3oBanume 1 pa3BUTHE MOIOBBIX KIICTOK.
OmmonorBopenue. Jlaboparopuas padora Ne 4
«3ydenue cTpOCHUS OJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIpenaparax»|]

[[MEuBUAYaTbHOE pa3BUTHE OPraHU3MOB] |

[[T'eneTnka — Hayka O HaCJIEICTBEHHOCTHU U
HN3MEHYHMBOCTH] ]

[[3axkoHOMEPHOCTH HACTIENOBaHUS TPU3HAKOB.
MoHorubpuaHoe cKkpelmuBanue] |

[[Aurnbpunnoe ckpemuBanue. 3aKOH
HE3aBHCHMOI'0 HaCJIEI0BaHMUs IPU3HAKOB] ]

[[CuennenHoe Haclie0OBaHUE MTPU3HAKOB.
JlaGopaTopHas pabota Ne 5 «3yuenune
Pe3yabTaTOB MOHOTHOPUIHOTO U TUTHOPUIHOTO
CKpClUIMBaHUA y )lpOSO(bI/IIII)I Ha I'OTOBBIX
MUKpoTpenaparax»|]

[[T'eneTuka moia. HacnenoBanne mpu3HaKoB,
CIETJICHHBIX C ITOJIoM] ]

[[M3menunBocTh. HenacnencrBennas
U3MEHYMBOCTh. JlabopaTopHas padora Ne 6.
Uzydenue moaupuKaliMOHHON U3MEHYHBOCTH,
MIOCTPOEHNE BApHALIMOHHOIO Psifa U
BapHALIMOHHON KPHUBOM» ]

[[HacnencTBeHHAs N3BMEHIUBOCTD.
Jlabopartophast pabora Ne 7. « AHanu3 myTanuii y
Jp030(HIIbI HAa TOTOBBIX MUKpOIIpenapaTax ||

[[TeneTnka yenoBeka ]]

[[Pe3epBHblii ypok. O600IIEHHE TTO TeMe
«HacnencTBeHHOCTh ¥ MI3MEHYHBOCTD
OpraHu3MOB»]]

[[Cenexuus xak Hayka u mporiecc ||

[[MeTonpl 1 JOCTHKEHUS CEIEKIIMU PACTCHUHN
JKUBOTHBIX ] |

[[BroTexHOMOTHS KaK OTPACIb MPOH3BOACTBA ||

J106aBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB 10
[MPOTPAMME

Bcero Konrponbnbie Ilpaktudeckue H3YICHHA

34

KonnuectBo yacos

paboTsl
0

paboThI
0.5

0.5

0.5

0.5

ONEeKTPOHHBIE
00pa3oBaTellbH

JlaTa

16.02.2024 [[bubmnorexa LIOK
https://m.edsoo.ru/8€

23.02.2024 [[bubmmoreka [IOK
https://m.edsoo.ru/8€

01.03.2024 [[bubnuorexa LIOK
https://m.edsoo.ru/8€

15.03.2024 [[bubmuoreka ITOK
https://m.edsoo.ru/8€

22.03.2024 [[Bubnuoreka [IOK
https://m.edsoo.ru/8€

05.04.2024 [[bubaunorexa [IOK
https://m.edsoo.ru/8€

12.04.2024 [[buGmmoreka LIOK
https://m.edsoo.ru/8¢

19.04.2024 [[bubauoreka ITOK
https://m.edsoo.ru/8¢

26.04.2024 [[bubmmoreka LIOK
https://m.edsoo.ru/8¢

03.05.2024 [[bubmmoreka LIOK
https://m.edsoo.ru/8¢

03.05.2024 (11

10.05.2024 [[bubnuorexa [IOK
https://m.edsoo.ru/8¢

10.05.2024 [[bubnuorexa [IOK
https://m.edsoo.ru/8¢

17.05.2024 [[bubmmoreka IIOK
https://m.edsoo.ru/8¢
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