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Pabouasi nporpaMma 3JIeKTHBHOI0 Kypca
«YpoBHeBasi OpraHU3aNusl KUBOH MPUPOIABD»

. Kanyi 2023



HosicHUuTeEIbHASA 3aNIMCKA

Ceromast Ouonoruss — HauOoyiee OypHO pa3BUBAMOMIAsICAd 00JacCTh E€CTECTBO3HAHUS.
CoBpemeHHoe 00pa3oBaHHME TIPEAYCMATPUBAET IOBBIIICHHE OWOJIOTHYECKON TIpaMOTHOCTH
nojapacrampoiiero mnokojieHus. Kaxnplii dYenoBek JOMKEH ObITh OWOJIOTMYECKH TPaMOTHBIM,
HE3aBUCHMO OT TOTO, KaKyl CIIEHHMAIbHOCTb OH BbIOEpeT B JanbHeiimeMm. JKH3HB KaXIo0ro
HEpa3pbIBHO cBsi3aHa ¢ Ouonorueil. JIroOoi 4yenoBeK JAOKEH 3HATh AJeMEHTapHbIe IPaBUJia JIUYHOM
TUTUEHBI, O€30MacCHOCTH TIOBEJCHHUS W OKa3aHWs IEePBOM JTOBPauyeOHONW TOMOIIM B SKCTPEHHBIX
CUTyalUsX. 3I0POBbE YEJIOBEKA, €T0 Pa3BUTHUE, KU3Hb U 3JI0pOBbE OyAyIIUX JETe, Muila, KOTOPYIO
MBI €UM, BO3JyX, KOTOPBIM MBI JIBIIIAM, Ta CPEela, B KOTOPOH MBI KUBEM, - BCE ITO OOBEKTHI
6uonorun. Ho, momMumo 3TOro, 4einoBeK IOJDKEH 3HAThb MUCTOPHIO MPOUCXOXACHUS Halled 3emiid,
[apcTBa opranuyeckoro Mupa u T.J., YTOObI BCE 3TO MEPEAATh CBOUM MOTOMKAM.

B nanHoii nporpamMme oTpa)xeHbl 3aJJa4l, COCTABIISAIONINE OCHOBY COBPEMEHHON OMOJIOTrHYeCKOn
HayKH.

Pabouas nporpamma mo OHOJIOTMM Ha YPOBHE CpeaHEro odiiero oOpa3oBaHHs pa3zpaboTaHa Ha
ocHoBe PexnepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoii
Oenepanun», TpeOOBaHUN K pe3ysibTaraM OCBOeHUs (eaepanbHON 00pa3oBaTeNbHON MPOTrpamMMbl
cpennero obmero oopazoanmsi(POIl COO), mpencraBicHHbIX B DeepalbHOM TOCYIapCTBEHHOM
obpazoBarensHoM cTanaapre COO, ¢ yuétom Konnenuuu mnpenomaBaHusi ydeOHOro MpeaMeTa
«Xumusi» B 00pa3oBaTelbHBIX opranmzanusax Poccuiickoir ®deneparuu, peaqus3yrOINMX OCHOBHBIE
o0Opa3oBaTeNnbHble MPOrpaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTUS BOCIUTAHHS B
Poccuiickoit @enepanun Ha nepuoa a0 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.); yueOHoro miana oOpaszoBarensHoro yupexaenus MBOY «Kanyiickas cpensss
IKOJIa.

[IporpamMma nanHoro kypca cosznana st ydammxes 10-11 knaccos. OHa pa3padotana Ha 2 roaa
o0ydYeHUsl U B HEe BKIIFOUCHBI OCHOBHBIC TEMBI 33 KypC OMOJIOTHH, HAUWHAS C PACTCHUHN U 3aKaHYMBast
obmieit Ounonorueit. [Iporpamma pa3paboTana ¢ yueToMm 3HaAHUH, MOTYUYEHHBIX ydyamuMucs panee. OHa
CTaBUT IIEJIBIO MOJATOTOBKY K BBIMOJIHEHUIO 3amanuii EI'D, a Tak ke (GopmMupyer BBICOKOPA3BUTHIX
TMOJEH, CMOCOOHBIX K AaKTHBHOW JEATENbHOCTH; PAa3BUTHUE WHAWBHUIYAIbHBIX CIOCOOHOCTEH
yJamuxcs; GopMupoBaHuE COBPEMEHHOM KapTHUHBI MUPa B UX MHUPOBO33PECHHH.

Kypc ctaBut 1enpto 0000UUTh OMOTOTHYECKHE 3HAHUS YUAIUXCS, YIIIYOUB UX 10 TOHUMaHUS
OMOJOTMYECKUX 3aKOHOMEPHOCTEH, COBPEMEHHBIX TEOpPWH, KOHIICMIMNA M yYEeHMid, HO U IOKa3aTh
MPUKJIAJHOE U NpaKTHUecKoe 3HaueHue Ouosiornu. OH HampaBieH Ha (GOPMUPOBAHME y ydalIuXcs
LEJIOCTHOW CUCTEMBI 3HAHUI O KMBOW MPHUPOJE, €€ CUCTEMHOM OPraHU3allMU U 3BOJIOLUU, TO3TOMY
IporpaMMa BKJIFOYAET CBEJEHUS 00 OOmMX OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, MPOSBIISAIONIUXCS Ha
Pa3HBIX YPOBHSIX OpraHU3aIlluU )KUBOU IPUPOIBI.

MecTo Kypca B y4eOHOM IJIaHEe HIKOJIbI

DNEeKTUBHBIM Kypc MOXET OBITh peaJn30BaH 3a CYET YacOB MHIKOJIBHOTO KOMIIOHEHTa
y4eOHOT0 TUIaHa M MOXKET OBITh HMCIOJB30BaH C IEIbI0 O000OIIEHHS 3HAHUM MO OMOJOTUM M C
[eJTbI0 TOATOTOBKY yuamuxcs Kk EI'D mo Ouonoruu, HaunHas yxke ¢ 10-oro kiacca.

10 kimacc-34 gaca (1uac B Henento) 11 kmacc-34 gaca (19ac B Heeno)

Iens: moaroroska k ycnenHou caaun EI'D yuamuxes 10-11 knacca.
3anaun:

- IOBTOPUTh M 3aKPENUTh HanOOJee 3HAYMMBIE TEMbl M3 OCHOBHOM IIKOJIBI M3ydyaeMble Ha
3aKIJIIOYUTEIBHOM 3Tare 00I1ero 6MoJIOrnYeckoro 0opa3oBaHus;

- hopMHpOBATh Y yYAIIUXCA YMEHUs pabOTaTh C TEKCTOM, PUCYHKAMH, CXEMaMH, U3BJIEKaTh U
aHAIIM3UPOBATh HHPOPMAIIUIO U3 PA3INYHBIX HCTOUHUKOB;

- Hay4YWTh YETKO M KPaTKO, MO CYIIECTBY BOMpPOCa MHUCHMEHHO H3Jaratb CBOW MBICIU TIPH
BBITIOTHEHUH 33/IaHUN CO CBOOOIHBIM Pa3BEPHYTHIM OTBETOM.

Heamenvnocmustii  no0xXo0 peanu3yercss HAa OCHOBE MAKCHMAJIbHOTO BKJIIOYECHHUS B
00pa3zoBaTeNbHBIN MPOLIECC MPAKTHUECKOTO U TEOPETUUECKOT0 KOMIIOHEHTA yU4eOHOTO COJIEpIKAHMS.

Juunocmno-opuenmupoganuslit. no0xo0 TPEINONAraeT HANOJHEHHE MPOrpaMM Yy4eOHBIM
COJIep’)KaHUEM, 3HAYUMBIM [UJIS KaXJIOTO OOYyYarollero B TOBCETHEBHOW JKW3HU, BAXKHBIM IS
(dhopMHpOBaHUsI aJIEKBATHOTO MOBEICHUS YEJIOBEKa B OKpY KaloleH cpefe.

Komnemenmnocmmuulii n00X00 COCTOUT B IPUMEHEHHUH ITOJIyYEHHBIX 3HaHUN B IPAKTHUYECKOMN
NESTeIbHOCTH U TOBCEAHEBHOW U3HU, B ()OPMHUPOBAHUM YHHUBEPCAJbHBIX YMEHUH Ha OCHOBE
MPAaKTUYECKOU IEATETbHOCTH.



ITpu mpoBeeHUH 3IEKTUBHOTO Kypca 0c000€ BHUMAHUE 11eJ1€CO00Pa3HO YIAEIUTh IOBTOPEHUIO
U 3aKperuieHuIo HauloJiee 3HAUYMMBIX M Hauboisiee cnabo ycBaWBaeMBIX MIKOJIbHUKAMU 3HAHUH U3
OCHOBHOHM WIKOJBI, H3y4aeMbIX Ha 3aKJIIOYUTEIBHOM JTale OMOJIOrMYecKoro oOpa3oBaHUs: O
KJ1acCU()UKALMU OPraHUYEeCKOTO MHUpA, €r0 HCTOPHYECKOM PA3BUTUH, OCOOCHHOCTSIX CTPOCHUS H
KU3HEICATEIbHOCTH OPraHU3MOB Pa3HBIX L@PCTB JKMBOH NPUPOJBI, a TaK K€ BOIPOCOB JKOJIOTHH,
OHTOI€HE3a, CEJCKIMM, KIETOYHOW, DBOJIOLUMOHHOM, XPOMOCOMHOH  TEOpHH, BOIPOCOB
aHTpororeHesa, Kpome Toro, npum H3y4yeHMH COOTBETCTBYIOIMX pa3/JelioB CleayeT oOpaTUTh
BHUMaHHEe Ha (OPMHUPOBAHME Y YYAIIUXCS YMEHHH paboTaTh C TEKCTaMH, pHUCYHKaMH,
WTIOCTPUPYIOIIUMHU OHOJIOTHYECKUEe 00BEKThI U mpouecchl. Takke cienyer oOpaTuTh BHUMaHUE Ha
3aKpEIUICHUE MaTepuala, KOTOPBIM 4acTO BBI3bIBAET 3aTPYAHEHUS: XUMUYECKasi OpraHu3anus KICTKH;
OOMEH BEIIECTB M IIpEBpallleHHe HHEPruu; HeUporyMopayibHas peryysuus QU3NOIOrHYECKHX
IPOLIECCOB, IPOTEKAIOMIMX B OPraHU3ME 4YEJIOBEKAa; CIIOCOOBI BHUI000pPA30BaHUS; OIpE/esIeHHE
OBYOKYIIMX CHJI W PE3yJIbTaTOB HBOJIOLWHU, IIyTed M HANPaBICHUHM DBOIIOLUOHHOIO IIpolecca,
apoMop(}o3bl Y KOHKPETHBIX TPYIIl OPraHW3MOB; OCOOEHHOCTH MHTO3a M Meio3a, (oTocuHTe3a U
XEMOCHHTE3a, OMOreoLeH03a U arpoleH03a, XapaKTepUCTUKa KIACCOB MOKPHITOCEMEHHBIX PACTECHHIH,
IT03BOHOYHBIX KUBOTHBIX.

Ocoboe BHMMaHUE cienyeT yIeJuTh (OPMHUPOBAHUIO Y IIKOJIBHUKOB YMEHHH OOOCHOBBIBAThH
CYLIHOCTb OHOJIOTUYECKUX IPOLIECCOB U SBJIEHUM, HACJIEACTBEHHOCTH M W3MEHYMBOCTH, HOPM U
IIpaBUJI 3]I0pOBOro oOpas3a KHM3HH, IOBEACHUS 4YelloOBeKa B INPUPOJE, IMOCIECACTBUI TINTOOANIBHBIX
M3MeHeHn! B Ouocdepe; ycTaHaBIMBATh €IUHCTBO M HBOJIOIHIO OPTaHUYECKOTO MHpPa, B3aUMOCBSI3b
CTpoeHHus: U (QyHKUUI KIETOK, TKaHeil, opraHu3sMa U OKpY>Karolle cpeibl; BBIABIATH NPUUYUHHO-
CIIEICTBEHHBIE CBSI3U B MPUPOJE; POPMYJIUPOBATH MUPOBO33PEHUECKHUE BBIBOJbl HA OCHOBE 3HAHUU
OMOJIOTMYECKUX TEOpUil, 3aKOHOB, 3aKOHOMEPHOCTEH.

B kaudecTBe TeKylero KOHTPOJSA 3HAHUKM M YMEHHH Y4Yalluxcs NPEAyCMOTPEHO IIPOBEICHHE
IIPOMEXYTOYHOTO TECTHPOBAHMS IO NPOWIEHHBIM TEMaM, UTOrOBas INpPOBEpKA 3HAHUN — B BUIE
BBITNIOJTHEHUS IEMOHCTPAIIMOHHBIX BapraHToB EI'D 3a Tekymuii v nmpoueanmii roxa.

TPEBOBAHIA K YPOBHIOIIOAT'OTOBKHM YHAIIIMXCA

B pesynbprare nuzydeHus Kypca y4€HUK JIOJKEH

3HAMb/NOHUMAMb

NPU3HAKH OMOJIOTMYECKUX OOBEKTOB: XMBBIX OPTaHU3MOB; I'€HOB M XPOMOCOM; KIIETOK M
OpPraHU3MOB PACTEHUH, KUBOTHBIX, TPUOOB M OaKTEpHii; MOMYJISILIMIA; IKOCUCTEM U arpo3KOCUCTEM;
O6uocdepsl; pacTeHU, )KUBOTHBIX U TPUOOB CBOETO PETHOHA;

CYILIHOCTh OMOJOrMYECKHX IPOIECCOB: OOMEH BEIECTB M IMPEBPALIEHUS SHEPIuu, MHUTAHUE,
IbIXaHUE, BBIJCICHUE, TPAHCIIOPT BEILIECTB, POCT, PA3BUTHUE, PAa3MHOXKEHUE, HACICACTBEHHOCTb M
U3MEHYMBOCTb, PETYIALMUSA KU3HEAEATEIbHOCTH OPraHU3Ma, pa3IpaKuMOCThb, KPYTOBOPOT BEIECTB U
MIPEBPALIECHNS YJHEPTUU B DKOCUCTEMAX;

0COOEHHOCTH OpraHu3Ma 4YelloBeKa, €ro CTPOEHUs, KHU3HEIESATEIbHOCTH, BBICIIEH HEPBHOMN
NEATEIbHOCTH U ITOBEJICHNUS;

ymMemb 00bACHAMb. PONIb OMONOTHH B (POPMUPOBAHMU COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHHBI
MHpa, B TPAKTHYECCKOW AESITEIHHOCTH JIOACH W CcaMOTro YUYEHHUKA; POACTBO, OOIIHOCTH MPOUCXOXKICHHUS H
9BOJIIOIIAIO PACTEHUl W JKMBOTHBIX (Ha TPHUMEpPE COMOCTABICHHS OTHENBHBIX TPYII); POJb Pa3THIHBIX
OpraHu3MoOB B JKH3HU YCJIOBCKA U COOCTBEHHOM ACATCIIBHOCTH; B3aWMMOCBA3HM OPraHU3MOB I/IOKPY)KaIOH_Ieﬁ
cpeabl; OMOJIOTUYECKOro pasHOOOpa3usi B coXpaHeHHMH Ouocdepsl; HE0OXOAWMOCTh 3aIIUTHl  OKpY’Karollel
Cp€abl; POACTBO YCIIOBECKA C MIICKOIMUTAOIUMU )KUBOTHBIMU, MECTO MU POJIb YEJIOBEKA B IIPUPOAC; B3aUMOCBA3U
YCJIO0BCKa U Opr)KaIOH.[GfI Cpeabl; 3aBUCUMOCTD COOCTBEHHOTO 310pOBbA OT COCTOSAHUA 0pr>i<a}01ue171 Cpcabl;
MMPUYINHBI HACJICACTBCHHOCTH 1 U3MCHYMBOCTHU, NPOABJICHUA HACICACTBCHHBIX 3&6OHGBaHHﬁ, HUMMYHHUTCTA Y
YCJIOBCKA, pOJIb TOPMOHOB U BUTAMHUHOB B OPIraHU3ME;

pacnosnasams U Oonucoledntv. Ha Ta6n1/1uax OCHOBHBIC YaCTHU U OpraHOHJbI KJICTKU, OpraHbl U CHUCTEMbI
OpraHoB YCJIOBCKA; Ha JKUBBIX 00BEKTaX U Ta6J'II/ILIaX OpraHbl IBETKOBOT'O PACTCHUS, OPraHbl U CUCTCMbI OPIraHOB
JKMBOTHBIX, PACTCHHSA PA3HBIX OTACIIOB, )KUBOTHBIX OTACJIBHBIX TUIIOB U KJIACCOB; Hauboee pacrnpoCTpaHCHHbIC
pacTeHud M KUBOTHBIX CBOEH MECTHOCTH, KYJBTYPHBIC PACTCHUA U AOMalIHHUX XHWBOTHBIX, C’beZIO6HBIe n
SIJOBUTHBIC FpI/I6I>I, OTIaCHBIC JIA YCJIOBCKA PACTCHUSA U )KUBOTHBIC,

8bLAGIAMb U3MEHUYNBOCTH OPTaHU3MOB, NPHCIIOCOOICHHSI OPTaHU3MOB K Cpejie OOMTaHUSs, THITHI
B3aMMOJCICTBHS Pa3HBIX BUJIOB B DKOCHCTEME;

cpasHueams ONOIOTHYECKUE O0BEKTHI (KIETKH, TKAaHU, OPraHbl U CUCTEMBI OPTraHOB, OPTaHU3MBI,
IIPEJCTaBUTENIEH OTAEIbHBIX CUCTEMaTHUECKUX TPYII) U AeIaTh BEIBOJbI HA OCHOBE CPABHEHUS;

onpeodenams TPHUHALIICKHOCTb OHMOJOTMYECKHX OOBEKTOB K OMNpPEENCHHON CHCTEMaTHYecKOn



rpymre (knaccudukanys);

AHATU3UPOBAMY U OYEeHUBAMb BO3IECHCTBHE (DAKTOPOB OKpYXkaroleil cpenbl, (hakToOpoB pUCKa Ha
3JI0pOBbE, MOCIIEACTBUNA NESTEIBHOCTH YeJIOBEeKa B HKOCHCTEMaX, BIUSHHE COOCTBEHHBIX MOCTYIIKOB
Ha KUBbIEC OPraHU3MbI U SKOCUCTEMBI;

npogooums CaMOCTOATEIbHBIA IMOUCK OHOJOTHYECKOW HH(OpMalMKU: HAXOIUTh B TEKCTE
y4eOHUKA OTJIMYUTEIIbHBIC TPU3HAKKM OCHOBHBIX CHCTEMATHYECKUX TPYII, B OHOJIOTHYECKUX
CIIOBapsIX W CHPAaBOYHHMKAX 3HAUCHUS OHOJIOrMYECKUX TEPMUHOB; B Pa3JIMYHBIX HCTOYHHUKAX
HEOOXOMMYI0 HMH(OPMAIMI0 O JKUBBIX OpraHm3Max (B TOM 4HCIE C HCIOJIb30BaHUEM
MH(POPMAITMOHHBIX TEXHOJOTHH).

Conep:xanue kypca 10 kiace (34 yaca)

Pasnea 1. «buosorus pacrenuii, rpu6oB, TUIIAHHUKOB)» (20 YacoB)

Tema 1. boranuka kak Hayka. Tkanu pacrenuit (3 yaca). [Ipusnaku pacrenuii. CTpoeHue
pacTUTENnbHOM KIIeTKH. TKaHM M OpraHbl BBICIIUX pacTeHui (oOpa3oBaTenbHasi, MEXaHHUYeCcKas,
IIOKPOBHAsl, OCHOBHAs, IIPOBOIALIAN).

Tema 2. BereraTuBHBIC OpraHbl BBICIIUX pacTeHUH (5 yacoB). OCOOEHHOCTH BHEIIHETO U
BHYTPEHHETO CTPOCHHUSI KOpHS, JHMCTa, CTeONsi. BumoM3MeHEeHHsT KOpHEH, JHCThEB, IOOETOB.
ITouBeHHOE U BO3IIyIIHOE MUTAHNUE PACTEHUH.

Tema 3. I'eHepartuBHBIE OpraHbl BbICIIMX pacTeHUil (4 uyaca). CtpoeHue uBerka. Tumsl
cousetuid. PaznooOpasue minooB. OnbuieHue 1 ormiogoTBopeHue. CTpoeHrne CEMEHH.

Tema 4. Cucrematnueckuii 0630p napcra Pactenus (8 yacoB). Husmme sxu3HeHHBbIE POPMBI —
HeTKaHeBble (opMbl ku3HU. [Ipotuctel. ['puOBI, NUIIAWHWUKH, BOJOPOCIU - OpraHU3aAIMA,
KiaccuduKalus, poib U MecTo B Ouocdepe, 3HaueHHE Ui YesnoBeka. MXH, ManopoTHUKOOOpasHEIE,
rOJIOCEMEHHBIE U IOKPBITOCEMEHHBIE (IIBETKOBbIE). OCHOBHBIE CEMENCTBA IIBETKOBBIX PACTEHUH.

Paznen 2. «buosorus :kuBoTHbIX» (14 yacoB)

Tema 5. becnio3zBoHOYHBIE kMBOTHBIE (7 YyacoB.) CucreMaTuueckuii 0630p napcrsa KuBOTHBIE.
OOmass  xapakTepUCTHKA  JBYCIOMHBIX M TPEXCIOHWHBIX  OCCIIO3BOHOYHBIX  YKUBOTHBIX.
Kumeunononoctueie. Ilnockue uepBu. Kpyrmnble uyepBu. Konpuarsie uepBu. Moimocku.
UiieHncroHorue.

Tema 6. IlozBoHOYHble xHBOTHBbIe (7 4yacoB.) Tum XopaoBele. OOmas XapakTepUCTHKA
HaJKJIaccoB KiaccoB: PriObl, 3emHOBOIHBIE, [IpecMbikatomuecs, [Ituipl, MiiekonuTaromnue.

11 kaacc (34 yaca) Paznen 2. «HesnoBek u ero 310poBbe» (17 yacos)

Tema 6. OOumii 0630p opraHuzma 4yenoBeka. TKaHW, OpPraHbl M HMX CHCTeMbl (24aca).
TkaHeBOW ypoBeHb OpPraHH3alliMd XU3HU Ha TpUMEpe TKaHel uenoBeka. CHCTEMBl M ammaparhbl
opranoB. ONIOpHO-/IBUTATENbHBIN anmnapar 4yeaoBeKa.

Tewma 7. BuyTpeHHsis cpenia opranusma denoBeka (4 yaca). Kposs u kpoBooOpaienue. CoctaB u
¢bynkiun  kpoBu. KpoBeTBopeHue. Ponb KIETOK KpoOBH B JKU3HENEATENLHOCTH OpraHU3MA.
B3anmMocBs3p cucteM BHYTpPEHHEH Cpelbl OpraHu3Ma: KpoBU, JUMGBI U TKAHEBOM >KUIKOCTH.
Nmmynurer. CucreMbl UMMyHHUTETa. Bubl uMMyHuTera. KineTouHslil 1 rymMopanbHbIil HIMMYHHUTET.
KpoBenocnas cucrema. Cepaiie. Pabora u perymnsius.

Tema 8. MerabGonuyeckue cucTeMbl opranm3Ma yenoBeka (3 daca). Cuctembl MeTaboian3Ma
YeyoBeKa: JblXaTelbHas, MHILIEBApUTENbHAs, BBIAENUTEIbHAS cHCTeMbl. (OCHOBHBIE MPOLECCHI:
IBIXaHHe, MUIIeBapeHue, Bpiaenenne. CTpyKTypHO-(YHKIIMOHATbHBIEC €IMHUIIBI OPTaHOB.

Tema 9. PenponykTuBHbIM anmapaT dyemoBeka (2  daca). CucremMa pa3MHOXKEHHS.
NuauBuayanbHOE pa3BUTHE YEIOBEKa. IMOPHUOHATBHBIN U MOCTIMOPHOHATBHBIN MTEPHO/IBI.

Tema 10. Cucremsl perynsuuu GyHKuui opranusma (3 daca). XKenessl BHYTpeHHEH CEKpeluu.
DOHJOKpUHHBIN ammapaT. Ero pons B obOmielt perymsmuu GyHKIUE opraHu3Ma 4enoBeka. HepBHas
cucrema uenoBeka. CocTaB ILEHTPAIBHOTO M NepU(PEepUvIecKoro OTIAEIOB HEPBHOH CHCTEMBI.
BereratuBHass HepBHass cuctemMa. CTpoeHHME CHUHHOTO M TOJOBHOTO Mo3ra. OpraHbl 4yBCTB.
AHaNIM3aTopHI.

Tema 11. BHJI uyenoBeka. OpraHu3Mm uejoBeka Kak eauHoe 1enoe (3 dyaca). YciaoBHBIE U
0e3ycnoBHbIE pediiekchl yenoBeka. Briciias HepBHas 1€ATE€IbHOCTb.

Paznen 3. «Ki1eTka kak omosornueckasi cucrema» (15 gacos).

Tema 1. Knetouynas teopus. XMMHYECKHA cocTaB KIeTOK. (2 daca).Knerka kak Ouosnoruueckas
cucrema. Heopranuueckue BelecTBa: Boja U MUHEpalibHble coti. OpraHnyecKue BeiecTBa KIETKH —
OeNKH, YIIeBOIbI, HyKICUHOBBIC KHCIOTh, AT® 1 pyrue Makpo3prudyeckue BEeliecTBa.

Tema 2. KnerouHbslli ypOBEHb OpTraHW3allMKd KU3HHM (2 dYaca). buonormyeckue MeMOpaHBI.




CtpoeHue HSyKapuOTHYECKOW KIeTKH. MeMOpaHHbIe M HeMeMOpaHHbIE opraHouabl. OpraHoubl
KJIETKH, UX CTPYKTypa, Ha3HAUeHUE B KiieTke. OpraHoupl KJIETOK MPEICTaBUTENIeH pa3HbIX TAKCOHOB.
BxroueHus KieTKy, UTOCKENET — MPUHILUIIBI OpraHU3aluu, (YHKIMU B KIIETKE.

Tema 3. HacnencTBeHHBIN anmapar KISTOK — XPaHUTENh reHeTHueckod mHdopmammu (2 gaca).

[Ipokapuotsl u 3ykapuotsl. CTpoenue siapa. HykinenHoBble KUCIOTHI, UX POJIb B KJIETKE. XPOMOCOMBI.
I'en — HOCUTENL HACIEACTBEHHOCTH. [ €HBI IPOKAPUOT U FYKAPHUOT.

Tema 4. CnocoObl nepemauu reHernyeckor wHbopmammu (4 dvaca). MaTpUYHBIA MPUHIIAIL
BocnpousBeneHus: nHpopmamuu. Kommnementapuocts. Perumkarmmst JTHK. [IpuHIuns! perumkanim
JHK. Xuznennsni nukin kiaetku. Matepdaza. Muto3 u meito3. OmrogorBopeHue. Bujbl mosioBoro
npoiiecca

Tema 5. Peammsanus reHernyeckod wuHbopmarmu (4 yaca). Merabonu3m. AHa0OIHM3M H
karabonm3M Ha KIeTKH. buocunTe3 Oenka. Mexanu3m OuocuHTe3a Oenka. TpaHCKpUIIHSL.
I'enetnueckuii koa. Tpancnsanus Oenka. Y Tunu3aius 0enKoB B KiieTke. JIn30coMBlI.

Tema 6. Knerounslii mertabomm3m (4 daca). ABtorpodsl u rereporpodsl. doTocuHTE3.
XeMocuHTe3. DHepreTuueckuii ooMeH. ['mukonus. Dtansl rukonu3a. Pone AT®. Kucnopoansrit
sTan kataboym3Ma K036l Kitaccudukanys opraHu3MoB 110 Crioco0aM MUTaHUSL.

TemaTnueckoe NJIAHMPOBAHME JIEKTHBHOI0 Kypca 1mo 0uoJiornu s 10 kiaacca
(2023 - 2024 yue6Hblii ron)

Tema Kou - BO
4acoB
Paznen 1. «buosorust pacrenunii, rpudoB, JUIIAKHIKOB)» 20
Tema 1. boranuka kak Hayka. TkaHu pacTeHUi. 3
Tema 2. BereraTuBHbI€ OpraHbl BBICIIUX PACTCHUMN. 5
Tema 3. ['eHepaTuBHbIE OpraHbl BHICIINX PACTEHUM 4
Tema 4. Cucremaruueckuit 0030p napcrsa Pacrenus. 8
Paznea 2. «bHOJIOTHA JKHBOTHBIX» 14
Tema 5. becioO3BOHOYHBIE KUBOTHBIE. 7
Tewma 6. [103BOHOYHBIE KWBOTHBIE. 7

TemaTn4yeckoe NJIAHMPOBaHHE JIEKTHBHOIO Kypca mo ouoJioruu ais 11
kJacca (2024 - 2025 yueOHbIi roa)

Ha3Banue TemMbl ypoka Koua - Bo
4acoB
Paznen 3. «YesioBeK U €ro 310poBbe» 17
Tewma 6. OOt 0030p opranu3ma uejgoBeka. TkaHH, OpraHbl U UX
CUCTEMBbI
Tema 7. BHyTpeHHs4 cpella OpraHu3ma 4eJIoBeKa
Tema 8. Merabonuyeckre CUCTEMBI OpraHU3Ma YeJI0BeKa
Tema 9. PennpotyKTUBHBIH ammapar 4ejioBeKa
Tema 10. Cucremsl perynsiuuu GpyHKINUNH opraHu3ma
Tema 11. BH/I uenoBeka. Opranusm 4enoBeka Kak €UHOE LET0e
Pasnea 4. «Kierka kak OHoJIOrH4ecKasi CHCTEMA 15
Tewma 1. Kiterounas teopus. XMMHUECKHUI COCTAB KIETOK
Tema 2. KiieTouHbIi1 ypOBEHb OpraHU3alUy KU3HU
Tema 3. HacnencTBeHHBIH anmapaT KJIETOK — XpaHHUTENb
reHEeTHYeCKOi nHpopmanuu
Tema 4. CriocoObI nepeaun reHeTHYecKor HHPOpPMaLUH.
Tema 5. Peanu3zanust reHeTH4ecKoil HH(OPMAIHH.

Tema 6. Knnerounsiii MeTaboa13m
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KanennapHo -TemaTuyeckoe MJIaHUPOBAHUE JIEKTUBHOI0 Kypca mo ouosoruu aJs 10
kiaacca (2023 - 2024 yueOHblii rox)

\ Ne | Ha3Bauune TeMbl ypoKa | Koum-Bo |




ypoka 4acoB
Pasnea 1. «buosorus pacrenuii, rpu6os, 20
JIMIIAHHUKOBY»
Tema 1. Borannka kak Hayka. Tkanu pacreHuii. 3
11 boranuka — Hayka o pacteHusax. OCOOEHHOCTH CTPOEHHUS
KJIETKU PACTUTEIHHOIO OpraHu3Ma.
1.2 Tkanu pacrenuii:  oOpa3oBareibHbIE, IOKPOBHBIE,
MEXaHUUYECKHUE.
1.3 TkaHu pacTEeHHUI1: OCHOBHBIE, IPOBOASIIME. BoleneHue y
pacTeHui.
Tema 2. BeretaTuBHBIe OPraHbl BHICIIMX PACTEHH. 5)
2.1 Opransl BeiclIX — pacteHuil. KopeHb:  cTpoenue,
(GyHKIIUY, BUIOU3MEHEHUSI.
2.2 Opranbl BeicuX pactenuil. [ToGer: ctpoenne u BeTBienue. [loukm.
2.3 Opransl BeicuxX pacteHuil. Cte0ensb.
24 Jluct. CtpoeHue, MHOTOOOpa3ue U BHIOM3MEHEHUE
mucTheB. Jluctoman.
2.5 Pewenue mecmosuix 3aoanuil na memy «Becemamuénvie
Op2aHbl BLICULUX PACTEHULL»
Tema 3. I'eHepaTHBHbIE OPraHbl BHICHIMX PACTEHHU I 4
3.1 Crtpoenue u MHOTOOOpasue nBeTKoB. ColBeTHS.
3.2 CrioporeHes v raMeToreHes.
3.3 L[BeTenue, onplUIeHUE, OTLIOOTBOPEHUE.
34 Cewms u o,
Tema 4. Cucremarudeckuii 0030p nuapcrsa Pacrenus. 8
4.1 Bonopocnu. O6mias xapakrepuctuka. MHOrooopasue u
3HAYEHUE BOJIOPOCIIEH.
4.2 OTe MOXOBHUIHBIE.
4.3 [TanopoTHHKOOOpa3HbIE: 00IIas XapaKTePUCTHKA.
Otnensl [InaynoBugHbIe, XBOIIEBUIHEIE,
[TanmopoTHUKOBUHEIE.
4.4 Otnen Nomocemennbie pactenus. OOmas
XapaKkTepUCTHKa, MHOrooOpa3ue 1 3HaueHue.
4.5 Ortnen IHokpeiToceMeHHble, UK L{BeTKOBBIE pacTeHHUS.
OOm1as xapakTepucTiKa, MHOrooOpasue, 3HaueHue.
4.6. CucreMaTHKa HOKPBHITOCEMEHHBIX PACTECHUI.
4.7 I'puOsb1. JInmaiHuKy.
4.8 Pewenue  mecmoguix 3a0anuil Ha memy
«Cucmemamuueckuti 0630p yapcmea Pacmenusy
Paznen 2. «buoJIorus ;)KUBOTHBIX) 14
Tema S. becnno3BoHOYHBbIE KUBOTHBIE. 7
51 Cucrematuuecknii 0630p mapcrsa XXuBotnsie. OO0ras
XapaKTePUCTHKA TUTIOB JBYCIONHBIX U TPEXCIONHBIX
0€Cr03BOHOYHBIX KHUBOTHBIX.
5.2 [ToamapctBo OHOKIIETOUHBIC KUBOTHBIE. OOI1IIas
XapaKTepUCTHKa, MHOrooOpa3ue, 3HaueHue.
5.3 Tun Kumeunononoctasie. OOmas XapakTepucTUKa,
MHOroo0pasue, 3HaueHue.
5.4 [Tnockune yepBu. Kpyrnsie yepsu. Konpuateie uepBu.
5.5 Mommocku. O061ias XxapakTeprucTrika, MHOTooOpasue,
3HauYEHUE.
5.6 Unenncronorue. OOmas XxapakKTepUCTHKA,
MHOT'000pa3ue, 3HaueHue.
o.7 Pewenue mecmoswvix 3a0anuti Ha memy

«becnozeonounvle ocuBOmMHbLIEY




Tema 6. [103BOHOYHBbIE KMBOTHBIE. 7

6.1 Cucremarndeckuit 00630p apctea  JKuBotHble. Tum
XOpaoBbI€.

6.2 Xapakrepuctuka kiaaccoB Peiobr. O0mas
XapaKTepUCTHKA, MHOTOOOpa3ue, 3HaUeHHUE.

6.3 Kiace 3emuoBoanbIe. O0IIast XapaKTepUCTHKA,
MHOTr000pa3ue, 3HaYCHHUE.

6.4 Kiacc [Ipecmbikarommecs. OOmiass  XapaKTepUCTHKA,
MHOTr000pa3ue, 3HaYCHHUE.

6.5 Knacc ITtumer Obmias xapakTepucTuka, MHOTooOpasue,
3Ha4YeHUE.

6.6 Knacc Mitekonnratoniie O01as XxapakTepucTHKa,
MHOTr000pasue, 3HaYeHuE.

6.7 Pewenue mecmosvix 3a0anuii ha memy «llo3zeonounvle
HCUBOMHDBLEY

KanenaapHo -TeMaTH4eckoe IJIaHUPOBaHUE 3JIEKTUBHOIO Kypca no omosorum s 11
kJjacca (2024 - 2025 yuyeOHbIii ro1)

Ne Ha3Banue TeMbl ypoka Kou - BoO
ypoka 4acoB
Pasnen 3. «YesioBEK U €ro 310p0OBbe» 17
Tema 6. O0muii 0630p opranusma yenopexka. Tkanu, 5
OpPraHbl U MX CHCTEMbI
6.1 TkaHeBOM ypOBEHb OpraHU3ALMK )KU3HU Ha IIPUMEpe
TKaHel yenoBeka. CUCTEMBI U annapaThl OPraHoB.
6.2 OnopHo-IBUTaTENbHBIN annapar 4eaoBeKa
Tema 7. BuyTpeHHss cpeaa opranu3mMa 4eJiOBeKa 4
7.1 KpoBb u kpoBooOpaienre. CoctaB 1 pyHKIIUN KPOBH.
KposerBopenue.
7.2 B3auMocBs3b CHCTEM BHYTPEHHEHN Cpebl OpraHu3Ma.
Nmmynuter. CucteMbl UMMYHUTETA. Buabl vMMyHHTETa
7.3 KposenocHnas cucrema. Cepaue. Pabora u peryssuus.
7.4 [Tpaktuyeckas pabora Ne 1 «Pemienne TecToBbIX 3aJaHUN

10 TCMaM ((TKaHI/I, OpraHbl, CUCTCMbI OPTaHOB)» U
((BHYTpeHHSIH cpcaa 4YCJIOBCKa»

Tema 8. MeTa0oanyecKkue CHCTEMbI OpraHusMa
yeJioBeKa

8.1 CucreMbl MeTa00IM3Ma YeJIOBEKa: JbIXaTelIbHas,
MUIICBAPUTEIbHAsA, BEIACIUTCIIbHAA CUCTEMBI.

8.2 OcCHOBHBIE TIPOIIECCHI: IBIXaHUE, MTUIIICBAPECHHE,
BBIJIEJIEHHE.

8.3 CTpyKTypHO-(DYHKIIMOHATIBHBIE €MHUIIBI OPTaHOB.

Tema 9. PennpoayKTHUBHBIN anmapar 4eJi0BeKa 2

9.1 Cucrema pasmMHOXkeHUs. IHIMBHUyabHOE pa3BUTHE
yesioBeKa. OMOPUOHAIBHBINA U TIOCTIMOPHUOHAIIBHBIN
NEPUOABI.

9.2 [Tpaktuueckas padota Ne 2 «Penienne TeCTOBBIX 3aaHUI
Mo TeMaM MeTaboIMIeCKUue CHCTEMbI H PETPOTYKTHBHBII
amrmapar 4eJoBeKa»

Tema 10. Cuctembl peryasiuun (pyHKIHIl Opranuzma 3

10.1 | XKene3bl BHyTpeHHEH ceKpennu. DHIOKPUHHBIHN anmapar.

10.2 | HepsHnas cucrema yenoBeka. COCTaB U CTPOCHHUE OT/ETIOB
HEPBHOU CUCTEMBI.

10.3 | Opransl 4yBCTB. AHAJIM3AaTOPHI




Tema 11. BH/I yennoBeka. Oprannsm 4ei0BeKa Kak 3
eMHOe [eJioe
11.1 | YcnoBHbIe 1 6e3yclOBHBIC peIeKCH YeIoBeKa.
11.2 Briciias HepBHAs JeSTEIBLHOCTD.
11.3 [Tpaktuyeckas padora Ne 3 «Pemienne TeCTOBBIX 3alaHHMA
no TemaM CriocoObl perysisiuuu pyHKIUI opranu3ma u
BH/I gyenmoBekay
Pa3zneu 4. «KieTka Kak 0M0JI0rH4ecKas CHCTEeMay 15
Tema 1. Kiierounas Teopusi. XMUMHUECKUN COCTAB KJIETOK 2
1.1 Kierka kak Ouonorudeckas cucreMa. Heoprannueckue
BEIIIECTBA: BOJA U MHUHEPAJIbHbIE COJIH.
1.2 Opranuyeckue BEIecTBa KIETKH — OCJIKH,
YIJIEBOABI, HYKJI€MHOBbIE KUCIOThI, AT® u npyrue
MaKpOIPrMYECKUe BEIIECTBA.
Tema 2. KiteTouHbli1 ypoBEeHb OpraHU3a1H KU3HU 2
2.1 buonornueckue memopansl. CTpoeHHE 3yKapUOTUYECKOM
keTkr. MemOpaHHbIe M1 HeMeMOpaHHbBIE OPTaHOU/IBI.
2.2 OpraHouibl KJIETOK IIPEICTaBUTENEN pa3HbIX TAKCOHOB.
Tema 3. HaciencTBeHHbI anmnapar KJIETOK — XpaHUTEINb 2
FeHETUYECKON HHpOopMauu
3.1 [Tpokapuorsr u  sykapuorel.  CrpoeHue  sapa.
HyxknenHoBble KUCIOTBL, UX POJIb B KIIETKE.
3.2 XpoMOCOMBI. ['€H — HOCUTENb HACAEACTBEHHOCTHU. [ €HbI
IIPOKAPUOT U DYKapuoT.
Tema 4. Cnocobbl  mepefgauyd  I'eHETHYECKOM 4
uHpopmanuu.
4.1 MartpuuHblii IPUHIMIT BOCIIPOM3BEICHU HHPOPMALIUH.
Kommiementapuocts. Pernkanus JJHK.
4.2 [Ipunnune permmkannn - JIHK.  JKuszHeHHslli  1uki
kietku. Marepdasza.
4.3 MuTto3 1 Melo3.
4.4 OnnogoTBopeHue. Bupl nonoBoro mpouecca
Tema 5. Peanusanus reHeTH4eCKOM HH(pOpMALUU. 4
5.1 MeTtabonu3m. AHa0O0IN3M U KaTabOJIU3M KIIETKH.
5.2 buocunTes 6enka. MexanusM 6uocuHTe3a Oenka.
5.3 Tpanckpunums. ['enernueckuit kon. Tpancnsuus Oenka.
Tema 6. KiieTounslit MeTabo113M 2
6.1 ABTOTpO(BI U TeTepoTpodbl. DoTOCHHTE3. XEMOCHHTES.
6.2 DOHeprerudeckuii oomMeH. ['mukonan3. DTansl IIMKOIN3a.
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