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IMosicuuTeILHAS 3aIMCKA

PabGouast mporpamMma 1o OHOJIOTMH COCTaBJIEHA Ha OCHOBAHUM CIIEAYIOIIUX HOPMAaTHUBHO-
IIPAaBOBBIX IOKYMEHTOB:

1.®enepanbhoro 3akoHa ot 29.12.2012 N 273-03 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

2.QenepantbHOTO rOCy1apCTBEHHOT0 00pa30BaTEIbHOTO CTaHApTa CPEAHEro( MOIHOT0) 00IIero
oOpazoBanus(yTB. MpUKa3oM MUHHUCTEpCTBa 0Opa3oBaHus W Hayku P®D ot 17 mas 2012 r. N
413). C u3aMeHeHUs MU U JomnonHeHusMu ot: 29 nexabpst 2014 r., 31 gexabpst 2015 r., 29 utons
2017 r.

3.0cHOBHOIT 00pa3oBaTeNbHON MPOrpaMMbI cpeiHero obiiero oobpazosanuss MbOY COIII Nel2
(®IrocC Co0);

4. TTpumepHoit 00pa3oBaTeIbHON MPOrpaMMe CPETHETO 00IIero 00pa3oBaHus;

7.Yuebnoro utana MBOY COII Ne 12 na 2023 — 2024 yueOHbIii o,

8.Ilonoxxenust o paboueil mporpamme 1Mo OTAETBHBIM YYeOHBIM IpeAMeTaM, KypcaM U Kypcam
BHEYPOUHOI1 1eATEIbHOCTH.

[Tpu pa3paboTke mporpaMmsbl MO OHOJOTMHM TEOPETHUECKYIO OCHOBY JUISL OIpENeNICHUs
HOJIX0/10B K (DOPMHUPOBAHMIO COJepKaHUs ydeOHoro mnpenmera «buonorus» cocTaBuiIu:
koHuentyanbHble nojoxeHuss ®I'OC COO o B3auMooOyCIOBIEHHOCTH LEJIEH, coaep:KaHus,
pe3yabTaToB 00y4eHHS W TpeOOBaHMU K YPOBHIO MOJITOTOBKH BBITYCKHHUKOB, MOJOXEHUS 00
O0IMMX LENSIX M NPUHLUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHHE CHUCTEMBl CPEIHEro
oOmero obpazoBanus B Poccuiickoit denepanun, a TaKkxe MOJIOKEHUs O crenupuke OHOIOruH,
e 3HAYCHWU B IMO3HAHMM >KUBOH MPHUPOIBI M OOECICYCHHH CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TTOJIOKEHUSIM, ONPEACIICHBl OCHOBHBIE (DYHKIIMH TPOTPaMMBI
1o 6GMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT MpejacTaBieHHe O LelsaX, 00 olmiel crpareruu o0y4eHus,
BOCIIMTAHUS M Pa3BUTUS O0O0ydaromMXcsi cpeAcTBaMH YydeOHoro mnpenmera «buonorusy,
orpenenseT 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpelesieHue 110
paszienaM M TeMaM, PEeKOMEHAYEeMYIO IOCIeN0BaTEIbHOCTh M3Y4YEHHUS y4yeOHOro Marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEeNIbHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00YyJaroIuXCsl.

B mporpamme 1O OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METaNpeJMETHBIM M NPEIMETHBIM pe3yibTaTaM oOydeHHs B (HOPMHUPOBaAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHOMN JEATeIbHOCTH/y4eOHBIX NeCcTBUI 00yUaromuxcs o
OCBOCHHIO COJICpKAHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B nporpamme mno Owuonormu (10, ©0a30BBIi ypOBEHb) pealM30BaH IPUHIIHUII
IPEEeMCTBEHHOCTH B HW3yuyeHUHM Ouojoruu, Onarojaps uYeMy B HeH MpocMaTpUBaeTcs
HaNpaBJIEHHOCTh HA Pa3BUTHE 3HAHWH, CBA3aHHBIX ¢ (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOI'O
MHUpPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIlMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
MPEJICTAaBICHUA O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoit cpene. IlosToMy Hapsay ¢ H3ydyeHHEM OOLIEOMOIOTHYECKHX TEOpHH, a TaKxke
3HaHUH O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAOUINX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHWOJIOTHH yJeNeHO BHUMAaHHE WCIOJIh30BAHUIO MOTYYCHHBIX
3HAHWH B TIOBCEHEBHOW JKU3HU ISl PEIICHUS MMPUKIIAIHBIX 3a/1a4, B TOM YHUCIIE: MPO(UITaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTUPOBAHMA,
000CHOBaHMS PKOJOTMYECKH 1€JIecO00pa3HOro MOBEACHUS B OKpYKalollel NMPUpPOIHON cpese,
aHaM3a BIMSHUS XO3SHUCTBCHHOW JEATEIHLHOCTH 4YEIIOBeKa Ha COCTOSIHHE NPUPOAHBIX |
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO



npenMera «bruonorusy» MpoaUKTOBaHO HEOOXOTUMOCThIO 00ecredeHUs YCIOBHUM Ui peuieHHs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas MpeArnoiaraet
dopmupoBaHre y 00yYaromUXcs CIIOCOOHOCTH aanTUPOBAThCS K M3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
oOecrieunBaeT (opMupoBaHue y OOY4aIOMIMXCS TPEACTABICHUH O HAaydyHOW KapTHHE MHUDA,
pacumpsieT 1 0000IIaeT 3HaHUA O )KUBOI MPUpPOe, €€ OTIIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOU
OpraHM3alliil U HBOJIOLMU, CO3MaéT YCJIOBUA [UIA: TO3HAHUS 3aKOHOB >KUBOHM IMPUPOIDI,
dbopmupoBanus (GyHKIIMOHATIHLHOW TPAaMOTHOCTH, HAaBBIKOB 37J0pPOBOr0 M Oe30macHOro obpasa
YKU3HU, 3KOJIOTUYECKOTO MBIIIJIEHUS, LIEHHOCTHOI'O OTHOILIEHHUS K KUBOM IPUPOJE U YETIOBEKY.

Bonbmoe 3HayeHne OWMOJNIOTHS HUMEET TaKXkKe JUIS pEIICHUS BOCHUTATEIBHBIX U
pa3BUBAIOIIMX 33/1a4 CpeHero oluiero oopazoBanus, coryanuzanuu odyyaronmxes. M3yuenue
Ounoaorun obecrnieunBaeT YCIIOBUS TUISE (dbopMupoBaHUs UHTEIJIEKTYyaJbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIBTYpBHI, CIIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUU C MPEICTABICHUSAMH W3 JPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0JI0KEHUS O MTPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocraBUIM OCHOBY JUIS ONpEJENIeHUs MOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, IPEJICTABICHHOIO B IpOrpaMMe 10 OMOJIOTHH.

Ot60p conepkanusi yaueOHOro npeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O00y4YaromIuecs: JOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HAUUMbIe Uil (POPMUPOBAHUS OOIIECH KYIbTYpHhI, ONpeaesIoIie
aJICKBaTHOE TIOBEJICHUE YEJIOBEKa B OKPYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTUUECKOU aesaTenbHOCTH. Oco0oe MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIy>KaT OCHOBOM i  (QopMHUpOBaHUS
MPEJICTaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAyYHOW KapTHHE MHpa U IEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONIMX I'YMaHU3AlUK OHOJIOTHYeCKOro o0pa3oBaHusl.

CTpyKTypupOBaHHE COJepKaHWs y4yeOHOro MaTepuasia B TporpaMMe IO OHOJIOTHH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
JKUBOM TPHUPOIBI, O €€ YpPOBHEBOH OpraHM3alMd W HBOJIIOLMHU. B COOTBETCTBHMM C ITHM B
CTPYKType yueOHoro npenmera «buonorus» BblJIENEHBI CIEAYIOIINE COAepKaTeIbHbIe JTUHUU:
«buonorus kak Hayka. MeTosbl Hay4HOro no3HaHus», «Kierka kak Ononoruyeckas CUCTEMay,
«Opranusm Kak Ouosiornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupa,
«OBOJIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U IIPUCYILIUE UM 3aKOHOMEPHOCTI».

Ilens u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJIAJICHUE
0o0y4JarIMMHUCS 3HAHUAMU O CTPYKTYpPHO-(QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pa3HOro paHra u NnpuoOpeTeHne YMEHUN UCIIOJIb30BaTh ATU 3HAHUS JJIsI TPAMOTHBIX JCHCTBUMN B
OTHOILIEHUH 00BEKTOB KUBOI MPHUPOJIBI U PEIIEHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JlocTikeHnne Lenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE
oOecrieunBaeTcs peleHrueM CIEAYIOIMUX 3a1au:

OCBOEHHE OOY4YalOIMMHUCA CHCTEMBbl 3HAHUH O OMOJIOTMYECKHX TEOpHUSAX, YUEHUSX,
3aKOHAaX, 3aKOHOMEpHOCTSIX, TUIOTEe3aX, MpaBUIIaxX, CIY)KaIIMX OCHOBOHM Ui (OpMHpOBaHHUS
IIPEJICTAaBICHUA O €CTECTBEHHO-HAY4YHON KapTUHE MHpAa, O METOAAX HAay4yHOIO ITO3HaHUA,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOIO YPOBHS OpraHU3allvy,
BBIJIAIOIIUXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTHH;

dopmupoBaHre y O00y4aromuXcs MO3HABATEIbHBIX, MHTEIICKTYAJIBHBIX U TBOPYECKUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MYTSIX pa3BUTHSA B OMOJIOTUM HAYYHBIX B3IJISAIOB,
ueH 1 MOIX00B K U3yYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIiH;

CTaHOBJIEHHE Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpamMOTHOCTH,
pa3sBUTHE YMEHUN OOBSACHATH M OLIEHHBATDH SIBICHHS OKPYXAIOIIEro MUpPA >KUBOW MPHUPOJBHI HA
OCHOBAHMU 3HAHHH U OMBITA, MOJYYSHHBIX IPU U3yYEHUH OMOJIOTUH;



dbopmupoBaHre y OOYYarOmUXCS YMEHHUW WIUTIOCTPUPOBATH 3HAYCHUE OHMOJIOTHYECKUX
3HAHUN B TPAKTHUCCKOW JEATCILHOCTH 4YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIUHCKUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCIIUTaHHE YOCKIAEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEIIOBEKOM >KHBOM MPHPOIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOILICHHUS K HEH, COOIIOICHUS] STHYECKIX HOPM IPH MPOBEICHUN
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHME [EHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl MOBBIMICHUS YPOBHS SKOJIOTHYCCKOMN
KYJIBTYPBI, U5l GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PCHUS;

NPUMEHEHHE MPHOOPETEHHBIX 3HAHUM W YMEHUH B TIOBCEJIHEBHOW >KU3HU JUIS OLECHKH
MOCJIEICTBUIA CBOEH JEATENIHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep NMPOoUIaKTHKH 3200JIeBaHUN.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCSL 00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPESIMETHI.

Jlist u3ydenust Ononoruu Ha 6a30BOM ypOBHE CPEIHETO 00IIero o0pa3oBaHus OTBOJUTCS B
10 kiacce — 34 gaca (1 gac B Henem0)



COJAEPKAHUE OBYYEHUA 10 KIIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak nHayka. CBs3b OHONOTMU C OOIIECTBEHHBIMH, TEXHMYECKUMH H IPYTUMU
€CTECTBCHHBIMU Haykamu, (uiocodueld, ITHKOW, SCTETHKOW u mpaBoMm. Ponbs Owonoruu B
(bopMHpOBaHUN COBPEMEHHOW HAYy4YHOU KapTHHBI Mupa. CucremMa OMOIOTHYECKUX HAYK.

MeToapl TIO3HAHUS KUBOW MPUPOIBI (HAOMIOACHHUE, SKCIIEPUMEHT, ONUCAHUE, U3MEPEHHE,
KJaccuuKalus, MoJIeIUpOBaHKe, CTaTUCTUYECKass 00pab0TKa JaHHBIX).

JdeMoHcTpanum:

[Toprpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabmuis! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON IPUPOIBIY.

JlabGoparopHble U NpaKTHYecKue padoThbl:

[Ipaktuueckast pabora Ne 1. «Mcrosnb3oBaHME pa3IUYHBIX METOAOB MpPU H3YUEHHUH
OMOJIOTUYECKIX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aI U,

XKusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHust 6uonaoruu. OTINYKe KUBBIX CUCTEM
OT HEOPTAaHUYECKOU IPUPOJIBI.

CpoiictBa OmocucTteM U WX pa3HooOpasue. YPOBHHM OpraHu3aluil  OMOCHUCTEM:

MOJICKYJISIPHBIA, KJICTOYHBII, TKaHEBBIH, OpraHU3MEHHBIH, HOMYJISIITUOHHO-BHIOBOH,
9KOCHCTEMHBIH (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBI.
JdemoncTpanmum:

Tabmupl u cxembl: «OCHOBHbBIE TPU3HAKM KU3HW», «YPOBHU OpraHu3aluu >KUBOU
IIPUPOABDY.

Ob6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. XuMH4eCcKHil COCTaB U CTPOCHHE KJIECTKH.

XVUMUYECKUH COCTaB KJIETKU. XUMHUYECKHE AJIEMEHTBI: MaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Boga n MmuHepasibHbIE BEIIECTBA.

@OyHKIIUHM BOABI 1 MUHEpAJIbHBIX BeleCTB B KieTke. [lognepkanue ocMoTHueckoro 6anaHca.

benxu. CoctaB u crpoeHue 6enkoB. AMUHOKHMCIOTHI — MOHOMeEpHI OenkoB. HezameHnMble u
3aMEHHUMbIE aMMUHOKHMCIIOTbI. AMMHOKHUCIIOTHBIM COCTaB. YPOBHHU CTPYKTYPhI O€JIKOBON MOJIEKYIIbI
(mepBu4Has, BTOpHYHAS, TPETUYHAS W YSTBEPTUYHAS CTPYKTypa). XUMHUYECKUE CBOICTBA OENKOB.
buonornueckue pyHKINN OEIKOB.

®depmeHTHl — Ouosoruueckue KaTamuzaTopbl. CTpoeHue QepMeHTa: aKTUBHBIA IIEHTD,
cyoctpatHas  cneuuduuHoctb. Kodepmentsl.  Burtamunbsl.  OTinuuss  pepMEHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYraeBoasl: MOHOcCaxapuIsl (TII0OK03a, pubo3a M J1e30KCHUpuO03a), Aucaxapusl (caxaposa,
JAKTO3a) W TOJHMcaxapuabl (Kpaxmaji, TIJIMKOTeH, Ie/unono3a). buomorndeckune (yHKIUK
YTJIIEBOJOB.

Jlununel:  Tpurnuuepunabl, Qgochomununel, crepounsl. ['mapodunbHO-TUAPOGOOHBIE
cBoiicTBa. buonornueckue QyHkiuu aunuaoB. CpaBHEHHE YIIIEBOJIOB, OCIKOB M JIMIHUIOB Kak
HCTOYHUKOB DHEPIHH.

Hyxkneunoseie kucnotel: [JHK nu PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCJOT.
Crpoenue u pynkuuu JJHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHKIuu.

[uTonorus — Hayka o kietke. Kietounas Teopust — mpuMep B3auMOAEHCTBUS uieil u pakToB
B HayYHOM I1I03HAHUU. METO/bl U3yUeHUs KIETKH.



Knerka kxak nemoctHas xuBas cuctema. OOIIMe NPU3HAKK KIETOK: 3aMKHYTas HapyXHas
MemOpana, monekynsl JJHK kak renetnueckuii anmapar, cuctemMa CHHTe3a OeJka.

Tunsl  KJIETOK: JyKapuoTHuyeckas U Mpokapuoruuyeckas. (OcoOEHHOCTH CTPOEHUs
MpoKapuoTHUecKor KieTku. Kierounas crenka Oakrepuil. CTpoeHHE JSYKAPUOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIIBHON, )KUBOTHOM 1 TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIUKC, UX (YHKIHUH.
[Inazmatnueckass memOpana, e€ cBoiictBa u ¢yHkiuu. lluTomnasma u €€ OpraHOU[BL.
OnnomemOpannble opranouasl kietku: DIIC, anmapar ['onbmku, auzocomsbl. [lomyaBTOHOMHBIC
OpraHoubl KJIETKU: MUTOXOHAPUH, IutacTuisl. [IponcxoxaeHrne MUTOXOHAPUN U Iutactul. Buabl
wiactua. HememOpaHHbIE OpraHOMAbI KIETKH: PHUOOCOMBI, KJIETOYHBIA IIEHTP, IEHTPHOJIH,
PECHUYKH, KIYTUKH. DyHKIIMU OPraHoUI0B KIIETKH. BritoueHus.

SAnpo — perynsTopHslii neHTp kieTku. CTpoeHue siapa: siaepHas o00JouKa, KapHoIllazMma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BelIecTB B KIIETKE.

JdeMmoHcTpamum:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneiieHMe  XMMUYECKUX  J3JEMEHTOB B HEXKHUBOU  MPHUPOAE»,
«Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B JKUBOW MTPUPOIE».

Tabmumer u cxembl: «llepuoanueckas Tabnuila XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOABI», «buocunres Genka», «CTpoeHne MoleKkyasl Oenka», «CtpoeHue (epmeHTay,
«Hykneunossie kucinotel. JJHK», «Ctpoenune monexynbsr AT®O», «CtpoeHue 3yKapuOTHYECKOM
KIeTkn», «CTpoeHue KUBOTHOM KIETKW», «CTpPOEHHE pacTUTENBHON KIeTkn», «CTpoeHue
MIPOKAPUOTUUECKON KIIETKNY, «CTPOCHHE s1Ipa KIETKU», «Y TI€BOABDY, «JIUnuash».

OGopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyHOBaHME JJs IPOBEIEHMS HaOIOAEHUH,
U3MEpEeHUll, AKCIEPUMEHTOB, MHUKpOIpENnapaTrbl PacTUTEIbHBIX, XUBOTHBIX U OaKkTepHabHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopHast pabora Ne 1. «l3ydeHHMe KaTalIUTHYECKOM AaKTUBHOCTH (epMEHTOB (Ha
MIpUMepe aMIJIa3bl WIN KaTajaasbl)y.

JlabopaTtopHas padota Ne 2. «3yueHue cTpoeHUs KIETOK PaCTeHHUH, )KUBOTHBIX U OaKTepuit
10/ MUKPOCKOIIOM Ha FT'OTOBBIX MUKPOIIpENapaTax U UX OIUCAHUEY.

Tema 4. ZKu3HenessTeIbHOCTD KJIECTKH.

OOMeH BeliecTB, WM METa00IM3M. AcCUMUIIALUS (TJIAaCTUYECKUA OOMEH) U JUCCUMMIISALUS
(oHepreruyeckuii OOMEH) — JIB€ CTOPOHBI €AMHOIrO Iporecca MeradbonauszMa. Poib 3akoHOB
COXpaHEHHMs BEIIECTB M SHEPTMH B TOHUMaHUU METa0oI13Ma.

Tunbl oOMmeHa BemiecTB: aBTOTPOGHBIH M TereporpodHbiif. Ponb ¢depmeHTOB B 0OMeHe
BELIECTB U MPEBPALLEHUHU SJHEPTUHU B KIIETKE.

®dorocunte3. CmeroBas u TemHOBas ¢as3pl ¢doTocuHTe3a. Peaknum (orocuHTE3A.
D¢ dextuBHOCTH (poTOCHHTE3a. 3HAUCHHE (OTOCHMHTE3a AJS KHU3HM Ha 3emuie. BiusHue ycioBuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €TI0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUM.

XeMOoCHHTe3. XEeMOCHHTE3UpyIole OakTepuu. 3HAYCHHE XEMOCHHTE3a ISl JKU3HH Ha
3emue.

DOHepreTudyeckuii oOMeH B KieTke. Paciiensienue BenecTs, BbIJCICHHE U aKKyMYJTUpOBaHHE
SHEPrUM B KIETKe. OTambl BSHepreTndeckoro oOmena. [nukonu3. bpokeHue M ero BHIBL



Kucnopognoe okucieHue, WM KIeTodHoe Jbixanue. OxkuciaurenbHoe (GochopriimpoBaHHeE.
O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

Peaknun marpuyHoro cuHTe3a. ['enetmueckas wuHpopmamms u JIHK. Peanuzarus
reHeTHYeCKOM WHpopManuu B KiIeTKe. ['€HeTHMYeCKHMi KOJI M €ro CBOWCTBA. TpaHCKpUIIIUA —
matpuunblii cunte3 PHK. Tpancmsums — Ouocunte3 Oenka. Dtambl TpaHcusauuu. KomupoBanue
aMHHOKHUCIIOT. Ponb pubocom B OnocuHTe3e Oernka.

Hexnerounsie popmel sxu3nn — BUpychl. Mctopus otkpeitus Bupycos (/1. Y. BaHOBCKwHiIA).
OcoOeHHOCTH CTpPOEHHUsI W JKU3HEHHOro IHKiIa BHpycoB. bakrepuodaru. bonesnu pacteHui,
KUBOTHBIX M 4YeJIOBEKa, BBI3bIBAEMbIC BHpycaMHu. Bupyc mmmynonedunura ugenosexka (BUY) —
Bo30yautens CIIMJla. OOparHas TpaHCKpUNLHMs, peBepTaza W uHTerpasa. IIpoduiakruka
pacrnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHMii.

JdemoHcTpaumuu:

[optpetsr: H. K. Konsuos, /1. U. UBanosckuii, K. A. Tumupsizes.

Tabnuubl u cxembl: «Tunel nutanus», «Metadbonuzmy, «MUTOXOHIPU», « IHEPTETUUCCKUI
oOMen», «Xmopormnacty, «DPorocunres», «Ctpoenune JIHK», «Ctpoenue u (yHKUIHOHHpOBAHUE
reHa», «Cunte3 Oenka», «['eHeTmueckuili koa», «Bupyce», «bakrepuodarn», «CTtpoeHue u
xu3HeHHbIH nuki Bupyca CIIN/a, 6aktepruodaray», «Pemnukanus JHK».

ObopynoBanue: Mozaenu-ammiukanuu «Yapoenne JHK u Tpanckpunums», «buocunres
oenka», «CTpoeHue KIeTKu», Mosieib cTpykTypsl JTHK.

Tema 5. PasMHoOKeHHEe M HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounelii 1Mk, WM SKU3HEHHBIM UK KieTku. MHtepdaza u mwmros. [lpoueccsl,
nporekaomue B uHTepdasze. Pemnukaums — peakuus matpuyHoro cunre3a JIHK. Crpoenue
XpoMOcOM. XPOMOCOMHBIM Habop — KapuoTHM. JIWIIOMIHBIA M TaIUIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonornueckue OCHOBBI Pa3MHOKEHHMS M WHAMBUAYAIBHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenue knetku — muto3. Craguu murtosza. IIponeccsl, mpoucxoasiye Ha pa3HbIX CTAIUSIX
MHTO3a. BHOJIOrHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubesb KJIETKU — aloITo3.

®opMbl pa3MHOKEHHsI OpPraHU3MOB: Oecriosioe U mojoBoe. Buybl 6ecrnonoro pa3MHOXKEHUS:
JIeJIeHUe HaJBO€, IOYKOBAHUWE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETaTHUBHOE
pa3MHOXkeHue. MckyccTBeHHOE KJIOHHPOBAHKUE OPraHU3MOB, €r0 3HaYEHHE JUISl CEIEKIUU.

ITonoBoe pa3MHOXKeHHE, €r0 OTINYHUSA OT OECIOI0ro.

Meiio3. Cramum wmeiosa. Ilponeccsl, mpoucxonsamue Ha cragusx Menosa. [loBenenue
XpoMocoM B Meno3e. KpoccuHrosep. bronorndecknii CMbICI M 3Ha4EHHE Meo3a.

I'amerorenes — mponecc oOpa3oBaHUS IMOJIOBBIX KJIETOK Y JKUBOTHBIX. lloJiOBBIE >Kene3bl:
CeMEHHUKM U sSUYHUKU. OOpa3oBaHWE M pa3BUTHE IOJIOBBIX KJIETOK — ramer (CHepMaTo30H],
AlLEeKIeTka) — chepMaToreHe3 M oBoreHe3. (OcCOOEHHOCTH CTPOEHHUS — SIMLEKIETOK U
criepmaro3onaoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOE pa3BuThe (OHTOTEHE3). OMOPHOHATIBEHOE pa3BUTHE (AMOpHOTEHE3). DTarbl
SMOPHOHAIBHOTO PAa3BUTHS y MO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHUE, TacTPyJsLUs, OPraHOreHes.
[ToctamOproHanbHOE pa3BUTHE. THUIBI TOCTAMOPHOHAIBHOIO PAa3BUTUSA: NPSAMOE, HENpsSMoe
(mmuuHOYHOE). BrimsiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (HaKTOpBI, CIIOCOOHBIC BBHI3BIBATH
BPOXKIEHHBIE YPOJICTBA.

Poct u paszButue pacteHuil. OHTOre€He3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHHM, CTaaAuU
pa3BUTHS.



JdeMoHcTpanum:

Tabmuupl 1 cxeMbl: «DopMbl pa3MHOXKEHUS OPraHuU3MOB», «/[BOIlHOE OIIOJOTBOpPEHHE Y
LIBETKOBBIX PacTeHU», «BereraTuBHOE pa3MHOXKEHUE pacTeHUil», «/leneHue kieTku OGakTepuii»,
«CTpocHHME TOJOBBIX KIETOK», «CTpOoeHHME XPOMOCOMBI», «KierouHsli nukim», «Perumkanus
JHK», «Mutos», «Menos», «IIpsmoe u HenpsaMoe pazBUTHEY, «I 'aMeTOreHe3 y MIIEKOIIUTAIOIIUX U
yenoBeKa», « OCHOBHBIE CTaJUU OHTOTE€HE3a».

OOopynoBaHue: MHUKpPOCKON, MHKponpenapaTsl «CrepMaTo30uibl MIEKOIHUTAIOLIET0»,
«SlilnexneTka MIIEKONATAOLET0», «KapuoknHe3 B KIETKaX KOPEIIKA JIyKa», MarHUTHAas MOJECIb-
anmuakanus «Jlenenue kierkm», moaens JIHK, moaens Mmerada3HON XpOMOCOMBEI.

JlabopaTopHble H IPpaKTHYeCKHe PadoThI:

JIaboparopHas padora Ne 3. «HaOmroneHue MUTO3a B KJIETKaX KOHUMKA KOpEILIKa JiyKa Ha
TOTOBBIX MUKpPOIIpENnapaTaxy.

Jlabopatopuas pabora Ne 4. «M3yueHue CTpPOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

IIpenmMer u 3agaum re”Hetuku. Mcropus pasButus reHeTHKH. Ponb  nutonoruu u
SMOpHOJIOTUH B CTAHOBJIEHWU IeHeTHKHU. Bxian poccuiickux U 3apyOeXHBIX YYEHBIX B pa3BUTHE
FEeHETUKU. MeToabl TeHETUKH (TMOPUIOJOTMYECKUM, LMTOI€HETUYECKUM, MOJEKYJIsSpHO-
reHetnyeckuii). OCHOBHbIE I€HETHYECKHUE MOHATUA. |'eHeTHyeckas CHUMBOJIMKA, UCIOJIb3yeMas B
CXEMax CKpeLMBaHUM.

3aKOHOMEPHOCTH  HACJIeIOBaHUsl  INPU3HAKOB,  ycTraHoBieHHble [.  Mennenem.
MoHOTHOpHIHOE CKpEIIMBAaHUE. 3aKOH eIuHO0-00pa3us THOpHI0oB mepBoro nokojeHus. [IpaBuio
JOMHUHHPOBAaHUA. 3aKOH paclleIUIeHHs Ipu3HakoB. ' unore3a unctorsl ramer. [lonHoe u HenoiaHoe
JOMHUHUPOBAHHUE.

JurnOpunHoe  CKpellMBaHHE. 3aKOH  HE3aBHCHMOIO  HACJEJOBAaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHOPUAHOIO CKpElIMBaHUSA. AHAJIM3MPYIOIIEEe CKPEIIUBAHUE.
Hcnonp30BaHne aHAIM3UPYIOMIETO CKPEIMBAHUS IS ONIpEIeTICHHsI TEHOTHIIA OCOOH.

CueruieHHoe  HaciefoBaHMe npu3HakoB. Pabora T. Moprana 0o cUeIIEHHOMY
HacJIeJOBaHMIO TeHOB. Hapyienue cuenieHus reHoB B pe3ysbTare KpOCCUHIOBEpa.

XpOMOCOMHas1 TEOPHS HACIIEICTBEHHOCTH. [ eHeTHYeCKue KapThl.

I'enetnka mona. XpOMOCOMHOE OIpEACIICHHE MO0Ja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'oMorameTHsbI€ U reTeporaMeTHbIE OpraHu3Msl. HacnenoBanne npu3HaKoB, CLHEIVIEHHBIX € TIOJIOM.

N3meHunBOCTb. BHbl N3MEHYMBOCTH: HEHACIEACTBEHHAs U HACIEACTBEHHasA. Poib cpezsl B
HEHACJIEICTBEHHOW  HM3MEHYMBOCTH. XapaKTepUCTHUKAa  MOAM(PHUKAMOHHON  HM3MEHUYUBOCTH.
Baprnannonsbslil psn m BapuanumoHnHas Kpuas. Hopma peakuum npusHaka. KoamdecTBeHHbIE H
Ka4yecTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnenctBeHHas, WM TE€HOTUIIMYECKAs, M3MEHUYMBOCTb. KOMOMHATHBHAs HM3MEHUYHBOCTb.
Meiio3 U TMOJOBOM mMpolecC — OCHOBAa KOMOMHATHBHOM W3MEHYMBOCTU. MyTanuoHHas
n3MeHuuBoCTh. Kitaccuukanus MyTanuil: TeHHble, XPOMOCOMHBbIE, TeHOMHble. Yactota u
OpPUYMHBI MyTauuid. MyTtareHHsle (akTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HAClE€JICTBEHHON
n3menunBocty H. . BaBunosa.

BresaepHast HaCI€ICTBEHHOCTh U N3MEHYUBOCT.

I'enetnka wuyenoBeka. Kapuotun uenoBeka. OCHOBHbIE METOJbl TE€HETUKH YEJIOBEKa:
TeHEATOTUYECKUH,  ONM3HELUOBBIH,  IUTOrCHETHYECKUH, OHOXUMHUYECKHH,  MOJEKYISpHO-
reHernyeckuii. COBpPEMEHHOE OIpeNeiIeHHEe T€HOTUIIA: IIOJIHOTEHOMHOE CEKBEHHUPOBAHHUE,



TCHOTUIIUPOBaHWE, B TOM uucie ¢ mnomomipto [II[P-ananu3a. HacnenacrBennblie 3a00sieBaHUS
YeJIOBEeKa: TeHHbIE 00JIEe3HH, OOJE3HM C HACIEICTBEHHOH MPEapacrnoOKEHHOCTbIO, XPOMOCOMHBIE
6osne3nu. Comartuyeckue U reHepatuBHble MyTanuu. CTBOJIOBBIE KIJIETKU. [IpUHIUIBI 310pOBOTO
o0Opa3a XHW3HHU, AUATHOCTUKH, NMPOPHIAKTHUKUA U JI€UEHHUs TIeHeTHYecKux Oose3Heil. Menuko-
IFE€HETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUEHHWE MEAMLMHCKONW TE€HETUKU B INPEJOTBPAIICHUU U
JICUCHUH TeHETUYECKUX 3a00JIeBaHUN YeI0BeKa.

JdemoHcTpauuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukor, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.

Tabmuuer u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHHE W €r0 LUTOTCHETHYECKash OCHOBay,
«3aKOH PACIIEIUICHUS U €r0 IUTOTEHETHYECKass OCHOBaY, «3aKOH YHUCTOTHI rameT», «lurudpunnoe
ckpemuBanue», «lluTomornyeckue  OCHOBBI ~ JUTHOPUAHOIO  CKpeluBaHUs»,  «Meio3y,
«B3auMoielicTBrE aJUIeNIbHBIX T€HOBY, «I €HETUYECKHE KapThl pPACTCHUM, )KUBOTHBIX M YEIIOBEKAY,
«['eneruka mnona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CLEINIEHHOro ¢ mojoMm», «Kapuotumsl
YeloBeKa W KUBOTHBIX», «Bumael wu3mMeHunBOCTH», «MoOAM(PUKAIMOHHAS HW3MEHUYUBOCTHY,
«HacnenoBanue pesyc-dakropay, «l'eHeTuka rpynn KpoBu», «MyTalioHHAs H3MEHYHUBOCTDY.

O6opynoBanue: Moaenu-anmiukauun «MoHoruOpujgHoe ckpemuBanue», «HenonHoe
JOMUHUpOBaHUE», «lurubpuanoe ckpeuuBanuey, «llepekpéct XpoMocoM», MHUKpPOCKON U
Mukpomnpenapar «Jpo3zoduna» (Hopma, MmyTanuu (GopMbl KpbUIBEB U OKpAaCKH Telna), repbapuid
«I"OpoX MOCEBHOMY.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

JlabopaTtopHas pabora No 5. «M3ydeHue pe3yslbTaTOB MOHOTHOPHAHOTO M JTUTHOPHUIHOTO
CKpEIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnaparax.

JlaboparopHasi pa6ora Ne 6. «3yueHue MOAM(PUKANIMOHHON H3MEHUYHUBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

JlaGoparopnass pabora Ne 7. «AHamu3 MyTauuid y JApo30@uiibl Ha TOTOBBIX
MUKpOIMpenaparax.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka M Ipolecc. 3apOKICHUE CEIEKLIUU U JoMecThKauus. Yuenue H. U.
BaBuioBa 0 IEeHTpax MPOMCXOXKIEHUS W MHOrooOpas3usi KyJIbTypHbIX pacTeHuid. LleHTpbl
MIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpeMeHHbIE METOABI CeNeKUMU. MaccoBbIi M WHAMBUAYAJIBHBIA OTOOPHI B CEIEKLUHU
pacteHuil U KHUBOTHBIX. OLEHKa 3KcTepbepa. BIM3KOponCTBEHHOE CKpelIMBaHUE — WHOPUIMHT.
UYucraa nunus. CkpeuBaHue 4UCThIX TUHUH. ['eTepos3uc, mnu rubpuaHas cuia. HepoacrseHHoe
CKpellrBaHue — ayropuauHr. Otganénnas rudpunnsanus u e€ ycrnexu. MckyccTBeHHbIN MyTareHes
U TIOJTyYEHUE MOIUILIONI0B. JJoCTHKEHNS CENEKIINN PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonoruss Kak oOTpaciib NPOU3BOJACTBA. ['€HHAasT WH)KEHepusa. ITambl CO3JAaHUS
pexombunantHot JIHK wu Tpancrennsix opranusmoB. Kierounas wunxkeHepus. Kierounsie
KyJIbTypbl. MUKpOKJIOHANIbHOE pa3MHOKEeHHE pacTeHuil. KioHupoBaHHE BBICOKONPOYKTHUBHBIX
CEeNIbCKOXO3SMICTBEHHBIX OpPraHW3MOB. ODKOJOTMYECKHEe U d3THYeckue mnpobinemel. MO —
TeHETUYECKU MOTU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanmu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHOB.

Tabmumer u cxembl: Kapta «lleHTpBl TPOMCXOXKIEHUS U MHOT000pa3zus KyJbTYpPHBIX
pactenuit», «llopoabl JOMalIHMX >XKUBOTHBIX», «CopTa KyNbTYpPHBIX pacTeHuid», «OTnanéHHas



rubpuam3anus», «Paborel akagmemuka M. @. HWsanoBay, «llomummonmus», «OOBEKTHI
onorexHonorum», «KiierouHble KyIbTypbl W KIOHHpOBaHHE», «KOHCTpyupoBaHWE U MEPEHOC
TE€HOB, XPOMOCOMY.

OO6opynoBaHue: MYJSDKH IUIOJAOB M KOPHEIUIONOB JHUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIIICTBCHHBIE PACTCHHSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC

No HaumenoBanue
n/ pa3aeyioB u TeM
n NPOrpamMMbl

buonorus xak Hayka

’KuBbie cuCTEMEI U
HX OpraHu3anu-d

KoaunuecTBO 4acos

IpakTu
Bcero yecKHue

padoThI

DJIEeKTPOHHbBIE
(uudposbie)
o0pa3oBareJib
HbIe pecypchl

bubnuoreka
HOK
https://m.edsoo.r
u/7f41c292

bubnuoreka
[HOK
https://m.edsoo.r
u/7f41c292

MoayJb nporpamMmmasl
BOCHUTAHUA
«Y4eOHas1 1eATeJTbHOCTbY»

MaKCHMalnbHOE
WCIIOJIb30BaHNE
BOCTIUTATEIbHBIX
BO3MOKHOCTEHN CO/IepKaHUs
Yy4eOHBIX MPEAMETOB IS
(hopMupoBaHus y
00yJaromuxcs pOCCUICKUX
TpaIUUOHHBIX TYXOBHO-
HPAaBCTBCHHLIX U
COLIMOKYJBbTYPHBIX
LIEHHOCTEH, pOCCUICKOro
HCTOPUYECKOT0 CO3HAHUA Ha
OCHOBE UCTOPUYECKOTO
MIPOCBELICHNUS;

MOI00P COOTBETCTBYIOIIETO

COZIepKaHusl YPOKOB,

3aJIlaHU#, BCIIOMOTaTeIbHBIX

MaTepuaioB, IpoOIEeMHBIX

cUTyarui st 00Cy X IeHui;
BKJIIOUEHHUE B paboune
MIPOTPaMMBI [EJIEBBIX
OpPHEHTHPOB PE3YIIHTATOB
BOCIIMTAHUS, UX YUET B
oTpeeeHUH
BOCIIMTATE/IBHBIX 33]1a4
YPOKOB, 3aHSITUH;

XUMHUYECKUNA COCTAB
U CTPOEHHUE KIIETKU

Bubmnunoreka
LHOK
https://m.edsoo.r
u/7f41c292

BKITIOUYEHHUE B paboyne
MPOrpaMMBbI TEMATHKH B
COOTBETCTBUHU C
KaJICHAAPHBIM IIJIAHOM
BOCHUTATEIBHON paOOTHI;
BEIOOP METOJIOB, METO/THK,
TCXHOHOFHﬁ, OKa3bIBAKOIIINX
BOCIIUTATEIbLHOE
BO3/ICVICTBHUE HA JINYHOCTH B
COOTBECTCTBUHU C
BOCITUTATEIbHBIM HICATIOM,
LIEJIbIO U 3a/1adaMu
BOCITUTAHUSA, IICICBBIMH
OpHUEHTHPaMHU PE3yIbTaTOB



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

BOCIIHTaHHS;
peanu3aluio NIprHopuTeTa
BOCTIIHUTaHUS B yueOHOI
JeSITeTbHOCTH;

>KI/I3HCI[65[TCJ'II)HOCTI)
KIICTKH

Pasmuoxenne n
WHIMBUIyaJIbHOE
pa3BUTHE
OpraHU3MOB

Bubmnoreka
HOK
https://m.edsoo.r
u/7f41c292

bubnuoreka
HOK
https://m.edsoo.r
u/7f41c292

NPUBJICUCHUE BHUMAHHS
oOyJaromuxcs K
IIEHHOCTHOMY aCTeKTY
M3y4aeMbIX Ha YPOKax
NpPEIMETOB, SIBICHUIN U
COOBITHI, THUITUMPOBAHUE
obcyXIeHui,

BBICKa3bIBaHUM CBOETO
MHEHUS, BEIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHHS K
M3y9aeMbIM COOBITHSM,
SIBJICHUSIM, JINLAM;

6

HacneacTBeHHOCTD U
HN3MCHYHNBOCTH
OpraHn3MoOB

1.5

bubmunoreka
HOK
https://m.edsoo.r
u/7f41c292

MPUMEHEHUE
WHTEPaKTUBHEIX (hOpM
y4eOHOU paboTh —
MHTEIICKTYaIbHBIX,
CTUMYJHPYIOIINAX
MO3HABATEIILHYIO
MOTHBAIIHIO, UTPOBBIX
METOAMK, TUCKYCCHI,
JAIOIINX BO3MOYKHOCTh
MPHOOPECTH OTBIT BEICHUS
KOHCTPYKTHBHOTO JIMAJIOTa;
TPYIINOBOH padOThI, KOTOpas
YYUT CTPOUTH OTHOIIICHUS U
JICHCTBOBATh B KOMaH/IE,
CIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIIIIJICHHS,
o0y XIeHNEe
obydaromuxcs coOIIaTh
HOPMBI [TOBE/ICHUS,
MpaBuiia

Cenexnus
OpPTraHUu3MOB.
OcHOBEI
OMOTEXHOJIIOTUH

Bubmnunoreka
IIOK
https://m.edsoo.r
u/7f41c292

0OIIEeHHS CO CBEPCTHUKAMU U
nearoramu,
COOTBETCTBYIOIIHE YKIIATy
IOKOJIbI, YCTAHOBJICHUE U
MOJIEPKKY
OOpOKeTaTeTFHOU
aTMocQepsl;

opranuzanuio megdcrsa

MOTHUBHUPOBAHHBIX 1

SPYyAUPOBAHHBIX

oOyJaromuxcs HaJl
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HEYyCNIE€BaOIUMHU

OJTHOKJIACCHUKAMH, B TOM
YHCIIe ¢ 0COOBIMU
00pazoBaTeILHEIMU
MMOTPEOHOCTSIMH, JTAIOIIETO
00y4JaroIUMCs COITUATEHO
3HAYUMBIN OIIBIT
COTPY/JIHUYECTBA U B3aUMHOM
TTOMOIIIH;

bubnuorexa VHUIMHPOBAHUEC U

HOK MO IEPIKKY
https://m.edsoo.r UCCIIEI0BATENLCKOM

u/7f41c292 IEeITENLHOCTH
obydaromuxcs,

8 PezepBHOE Bpemst 1

HJIaHI/IpOBaHI/Ie nu
BBIIIOJIHEHHE
I/IHI[I/IBI/I}Z[yaJII)HI)IX nu
TPYIIIOBBIX IPOEKTOB
BOCITMTATCIBHOM
HaHpaBJ'ICHHOCTI/I

OBILIEE KOJIMYECTBO
YACOB 10 34 4
I[TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUME

(dbepMeHTOB (Ha mpumepe

10 KIIACC
JJIeKTPOHH OobopynoBan
ple e
undposbie TOYKH
Koau4vecTBo yacoB o0pa3oBaTesn | pocra
bHbBIE
Ne i/m Tema ypoka
pecypchl
IpakTu
Bcero YyecKue
padoThI
bubnuoreka DIIeKTPOHHBI
LHOK € TaOJIUIbI U
buonorus B cucreme Hayk 1 hitps://m.edsoo | maKarsi.
.ru/863e6122
https://m.edsoo
.ru/863e632a
MeTo1pl TO3HAHUS JKHBOM
npupojsl. [IpakTudeckas padora Buonuorexa
Ne 1 «Mcnoap3oBanue 1 05 LIOK
pa3IUYHBIX METOIOB MPHU https://m.edsoo
W3y4EeHUN OMOJIOTHUECKUX .ru/863e6122
00BEKTOBY
bubnuorexa
bronornyeckue cCUCTEMBI, 1 I[IOK
IIPOLIECCHI U UX U3YUYECHHE https://m.edsoo
.ru/863e6564
bubnuorexa
4 XUMHYECKHH COCTaB KIETKH. 1 I[HOK
Bona u muHepanbHbIe COMU https://m.edsoo
.ru/863e674e
bubnuorexa
benku. CocraB u crpoenue 1 IIOK
OeKOB https://m.edsoo
.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE Muxkpockon
karanu3aTopsl. JlabopaTopHas bubmmorexa 1 (pOoBOH,
pabota Ne 1 «M3y4yenue 1 0.5 [OK MUKpoIpenap
KaTaTUTHYECKON aKTUBHOCTH hitps://m.edsoa aThl
.ru/863e6b72 ’
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https://m.edsoo.ru/863e6b72

aMHJIa3bl HJIIN KaTaJIa3I)I) »

Bbubnuorexa
7 VriaeBoabl. JIunuael HOK
https://m.edsoo
.ru/863e6870
Bbubnuorexa
8 HyxknennoBeie kuciotel. ATO HOK
https://m.edsoo
.ru/863e6d5c¢
bubanoreka
9 Hcropust 1 METOIbI H3yUCHUS LIOK
kietku. Knetounas Teopus https://m.edsoo
.ru/863e6e88
10 KneTka kak 11€J10CTHAs KUBas
cucrema
CtpoeHue 3yKapuoTHUIeCKOi Mukpockor
kieTku. JlabopaTopHas pabora Bubnrorexa U poBoOH,
Ne 2 «M3yuenue crpoeHus HOK MHUKpOIIpenap
1 KJIETOK PacCTCHUH, )KUBOTHBIX, 05 https://m.edsoo | aTsl,
rpuboB u GakTepuii Mo ' .ru/863e6ff0
MHUKPOCKOIIOM Ha TOTOBBIX https://m.edsoo
MHUKpOIIpEnaparax 1 ux .ru/863e716¢
OIMCAaHHUE»
bubnnoreka
12 OOMeH BelecTB UK IIOK
METa00IH3M https://m.edsoo
.ru/863e766¢
bubanoreka
13 ®oTocuHTE3. XEMOCHUHTE3 HOK
https://m.edsoo
.ru/863e7c98
bubanoreka
OK
14 DHepreTuyecKuii oOMeH 1
p https://m.edsoo
.ru/863e7aae
JKu3HEeHHBIH UK KIETKH. Mukpockor
[enenue knetku. MuTos. bubnuoreka M(poBoOH,
15 JlaGopaTtopnast pabota Ne 3 05 LIOK MHUKpOTIpenap
«Habmronenne MUTO3a B KIIETKAX ' https://m.edsoo | aThl,
KOHYHKA KOpEIIKa JIyKa Ha .ru/863e7dc4
TOTOBBIX MUKpPOIIpEnapaTaxy»
16 Buocunres 6enka. Peakius bubanoreka
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MaTpUYHOI'O CUHTE3a

LHOK
https://m.edsoo

.ru/863e796e
Bbubnuorexa
OK
17 T — 6 6 1
paHcasIuUs HOCHHTE3 OeIKa httos://m.edsoo
.ru/863e796e
bubnuorexa
18 Hexkierounsie popmbI )KU3HU — HOK
BUPYCHI https://m.edsoo
.ru/863e7540
bubnnoreka
HOK
19 DopMBI Pa3MHOKEHUS https://m.edsoo
OpraHU3MOB .ru/863e81b6
https://m.edsoo
.ru/863e831e
bubnnoreka
OK
20 Meit .
eHos https://m.edsoo
.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE Muxkpockor
ITOJIOBBIX KJIETOK. 1 (poBOH,
bubanoreka
Onno10TBOpPEHHE. OK MUKpoIpenap
21 JlaGopatopHas pabota Ne 4 0.5 1 aThl,
- https://m.edsoo
«3y4yeHne cTpoeHus MOJIOBBIX U/363681b6
KJICTOK Ha TOTOBBIX
MUKpOTIpenaparax»»
bubanoreka
29 NuauBunyanbHOE pa3BUTHE I[HOK
OpraHU3MOB https://m.edsoo
.ru/863e8436
bubnnoreka
I'eneTnka — Hayka o
LHOK
23 HACJIEACTBEHHOCTH U
https://m.edsoo
W3MEHYHUBOCTH U/863686f2
bubnnoreka
3aKOHOMEPHOCTHU HACIEAOBAHUS
[HOK
24 MPU3HAKOB. MOHOTHOpHIHOE
https://m.edsoo
CKpeliBatie 1u/863e8878
JurnbpuaHoe CKpemnBaHue. bubnuoteka
25 3aKOH HE3aBHCHUMOTO LIOK

HACJICAOBaHUA [TPU3HAKOB

https://m.edsoo
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.ru/863e89a4

CleIuieHHOE HACIEIOBaHUE Mukpockorn
npu3HaKkoB. JlaboparopHas udpoBoi,
Bubnuoreka
paborta Ne 5 «3yuenue 1IOK MHUKpOTpenap
26 €3yJbTaTOB MOHOTHOPHUIHOTO U 0.5 aThI,
pnr}llxl6 HUTHOI'O CKPE II/:B:.IHI/ISI https://m.edsoo
FHTHOPHIA pettt y .ru/863e8c60
Jpo30(hUIIBI HA TOTOBBIX
MUKpOTIpenaparax»
bubnuoreka
I"'eneTnka nmona. HacimeqoBanue
[HOK
27 MIPU3HAKOB, CIICTUICHHBIX C
HOTOM https://m.edsoo
.ru/863e8c60
HN3MeHuYnBOCTS.
Henacnencrsennas
M3MEHYMBOCTb. JITabopaTopHas bubnuoreka
28 pabota Ne 6. 3yuenue 05 LIOK
MO T (PUKAIHOHHOMI ' https://m.edsoo
W3MEHUYUBOCTH, TIOCTPOCHHUE .ru/863e8efe
BapHAIlMOHHOTO Psaa U
BapUAIMOHHON KPUBOI»
HacnencrBenHast "3MEHYMBOCTb. Bubnuoreka Muxkpockon
29 JlaGopaTtopnast pabora No 7. 05 LIOK 1 (poBOH,
«AHanmu3 MyTanui y 1po30hus ' https://m.edsoo | MHKpoIpenap
Ha TOTOBBIX MHUKPOITPENapaTax» .ru/863e8efe aThl,
bubanoreka
30 I'eneTnka uyenoseka HOK
https://m.edsoo
.ru/863e8d78
Peseprubriit ypok. O600111€HIE TIO
31 TeMe «HacaencTBeHHOCTE U
U3MEHYUBOCTH OPTaHU3MOBY
Bbubnuoreka
OK
32 Cenekupns Kak Hayka ¥ IIPOIECC 1
H YK pott https://m.edsoo
.ru/863e9214
Bubnuoreka
33 MeToap! 1 TOCTHKEHUS IIOK
CEJIEKI[MU PACTEHUH U KUBOTHBIX https://m.edsoo
.ru/863e9214
Bubnuoreka
buotexHoorus kak oTpacib
34 LHOK

MIPOU3BOJICTBA

https://m.edsoo
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.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YTBEpPKAEHO

Mpunkas Ne oT 20 r.

ONpeKTop WKoAbI /B.M.Eroposa/

JIner BHeceHus1 U3MEHEHHUI M J0NIOJTHeHN B pado4ylo NporpamMmy 1o 0HoJI0ruH

s 10 kiaacca

Ne i/t

Hara

XapakTeprucThKa U3MEHEHHU I

Ocnosanue

VYuutens: /Yykanosa C.11./
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