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1 HOPMATHBHBIE ITPABOBBIE TJOKYMEHTDI

JOOIT «MOJIEKYJISIPHA S BUOJIOI' A KIIETKM C OCHOBAMUM XUMUNN» ectecTBeHHO-
HAy4yHOW HampaBieHHOCTH. Hactosmas mnporpamma pa3paboTaHa B COOTBETCTBHH  CO
CJEeIYIOIIUMH HOPMATUBHBIMU JOKYMeHTamMu: - Denepanbubiit 3akoH PO ot 29.12.2012 Ne 273
«O0 oOpa3zoBanuu B Poccuiickoit denepanuny;

- IIpuxa3z MunuctepcrBa npocsemenust Poccuiickoit ®enepanum ot 27.07.2022 Ne 629 «O6
yrBepkaeHnH llopsinka opraHu3alMd M OCYIIECTBICHHS 00pa30BaTENbHONW NEATEIBHOCTH 10
JOTIOTHUTEILHBIM 0011e00pa30BaTeIbHBIM IPOTPAMMAM;

- [loctanoBiienue I'1aBHOroO rocy1apCTBEHHOIO CaHUTapHOro Bpada Poccuiickoit denepanuu ot
28 centsaops 2020 Ne 28 «O06 yrBepxkaennu canutapubix npasun CII 2.4.3648-20 «CanurtapHo-
SMUAEMHOJIOTHYECKUE TpeOOBaHUS K OpraHu3alusM BOCHUTaHUS W OOydYeHUs, OTAbIXa U
037I0POBIICHUS ACTEH U MOJIOJICHKID;

-ITocraHoBneHne ['TaBHOrO rocy1apCTBEHHOTO caHUTapHOro Bpauda Pocculickon ®@enepanuu ot
28.01.2021 Ne 2 «OO6 yrtBepkaeHuH caHuTapHbIX mpaBwin u HopMm CanlluH 1.2.3685-21
«'urueHnYecKue HOPMATUBBI B TPEOOBaHUS K 00SCTICUCHUIO 0€30MaCHOCTH (K ) O€3BPEIHOCTH
JUTS 4eJIoBeKa (haKTOPOB CpeIbl OOUTAHUSY,

-IIpuka3 MunucrepcTBa TpyJa U colmanbHOU 3ammThl Poccuiickoit @eaeparuu ot 22.09.2021
Ne 6520 «O06 ytBepxaeHun mnpodeccruoHanbHOro crannapra «llemaror IOMONHUTEIHHOTO
0o0pa3oBaHus IeTel U B3POCIBIX);

- Pacnopsixenue [IpaButensctBa PD ot 31.03.2022 Ne 678-p «OO0 yTtBepxknenuu Konuenuu
pPa3BUTHUS JIONOJHUTENBHOTO JETed W MPU3HAHUU yTPAaTUBLIMM cuily PacnopsixeHus
[IpaButensctBa P® ot 04.09.2014 Nel726-p» (Bmecre ¢ «Konuenmueil pa3Burus
JIOTIOJTHUTEIILHOTO 00pa3oBanus Aereit 10 2030 roxay).

2 [IOSAICHUTEJIbHAA 3AITMCKA
JlononHuTenbHas ob1ieobpa3oBarenbHas oOmepasBuBatomas nporpamma « MOJIEKYIISIPHASA
BNOJIOI'NA KIIETKM C OCHOBAMU XMMMNMN» npexgycmarpuBaeT pa3BUTHE JIMYHOCTH U
(GOpMHUPOBAaHUIO TOTOBHOCTHM K TBOPYECKOMY OOyuYeHHMIO, HalpaBJieHHa Ha YyCHUJICHHE
TEOPETUYECKOM TMOATOTOBKM, CHUCTEMATH3allul0 M OO0beAMHEHHE OHOJIOrMYeCKUX 3HAHUN
yuamuxcs. Copep:kaHue MporpaMMbl COOTHOCUTCSL € LIENsIMU 00pa3oBaHUsS Ha COBPEMEHHOM
JTame: CIOCOOCTBYET Ppa3BUTHUI0 CAMOCTOSITEIBHOIO  MBIIUIEHUS U CIIOCOOHOCTH K
camoopranm3anuu. IlporpamMMa mpeaycMaTpuBaeT MEAUKO-OMOJIOTMYECKOE HAIPABICHUE
U3yYeHHUs OTHENbHBIX TEM [0 XHMMHH, CHOCOOCTBYET pacCIIMPEHHUI0O M YDIyOJIeHUIo
OMOJIOTHYECKOTO  Kpyro3opa, €  y4eTOM  peajid3allid  MEXIPEIMETHbIX  CBSA3eH,
OCHOBOITOJIATAIONINX  JUJAKTHUECKUX MPUHIUINOB OOy4yeHHs (HAy4HOCTH, JOCTYIHOCTH,
MIOCJIEI0BATENBHOCTH, CUCTEMHOCTM W OpHUEHTAlMell Ha pa3BUTHE JHU4YHOCTH). OCHOBHOM
dopmoit paboTH ABNAIOTCA TpyNIOBHIE 3aHATHA (mMpakTudeckue 3aHATHA). OpraHu3alus
y4eOHOro Ipolecca IpU pean3alud I[POorpaMMbl I03BOJIAET 0o0Jjiee MOJHO YYUTHIBAThH
MHTEPECHI, CKIIOHHOCTU U CIIOCOOHOCTH y4YallUXcCs, B OTHOLIEHUH MPOJOJKEHUsT 00pa3oBaHus,
YTO NPOAMKTOBAHO KOHKPETHBIM COI[MAJIBHBIM 3aKa30M - HEOOXOIMMOCThbIO Oosiee paHHEH
npoecCHOHANBPHOM OpHUEHTAalMd M TOMOIIM aOUTypHEeHTaM NpU MOCTYIUIEHUH B BY3bI
menunuHckoro npoduis. JJOOIT « MOJIEKYIISIPHASI BUOJIOI'MS KJIIETKM C OCHOBAMU
XUMHNN» paccuntana Ha 36 yacoB. [l yCHEIIHOTO yCBOEHHs MarepHalla IUIAHUPYIOTCS
pasnu4Hble GOPMBI PabOTHI C YYAIIUMUCS: Pa3HOOOpa3Hble POPMbI pabOTHI C TEKCTOM, TECTaMH,
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pemieHue OHoJOrMYecKuX 3aaady. Peanmuzanus mnporpaMMbl BO3MOXKHA C IPUMEHEHHEM
JUCTAHIIUOHHOU (POPMBI OO0yUECHHS.

Peamuzamus  JJOOII «MOJIEKVJIAPHAS BUOJIOTUA KIIETKK C OCHOBAMU
XUMUN» nas yganmxces 10 u 11 kmaccoB mKon AMypcKoi 06iacTu sSBISIETCS aKTyalbHON H
00YCJIOBJICHO CEAYIOMUMH MPUINHAMU:

- IICUXOJIOTO-TIEJarOTMYEeCKOi, CBSI3aHHOM C BO3pacTarolleil MOTPeOHOCTHIO  MOJIOJOTO
MOKOJIEHUS B pPaHHEM IMpodeccHOHAIbHOM CaMOOIpeeNiecHud, B BbIOOpe mpodeccuu B
COOTBETCTBUU C UHTEPECAMHU, CKJIOHHOCTSIM JINYHOCTH;
- 00pa3zoBaTeNbHOM, CBI3aHHOM ¢ BOCTPEOOBAHHOCTHIO MEAUIIMHCKOTO 00pa3oBaHUsl.
3 HEJIN U 3AJJAYN

Heabio mporpaMMmbl siBisieTcss (popMupoBaHUE OOIIECH OMOIOTHYECKOM TPaMOTHOCTH M
HAYYHOTO MHPOBO33PCHHS YYAIIUXCS, YTO TIO3BOJIUT JIyYllle TOHATH (yHAaMEHTaIbHBIC
00111e0M0JIOTMYECKUE 3aKOHBI, MMOATOTOBUT HMX K PEIICHUIO 3a/Jad pa3IMdyHOTO YPOBHS
CJIOHOCTH U OyJeT crmocoOCTBOBaTh B AallbHEHIIIEM BEACHUIO HAYYHOW U UCCIIE0BATEIhCKOM
JESITEIIbHOCTH MPU 00yYEHUH B METUIIUHCKOM BY3€.

3apaum:
- OCBO€HHE 3HAHUH 00 OCHOBHBIX OMOJOTHYECKUX TEOPHUAX, UACIX U MPUHIUIAX, SIBISIOMIUXCS
COCTaBHOM 4YacCThIO COBPEMEHHON €CTeCTBEHHO-HAYYHOM KapTUHBI MHpPA; O METoJax
OMOJIOTMYECKUX HayK (IIMTOJIOTMH, TCHETHKH); BBIIAIOMIMXCS OHOJIOTHYECKUX OTKPBITHSIX U
COBPEMEHHBIX UCCIICAOBAHUSAX B OMOJIOTUYECKON HAYKE;

- OBJIAJICHUEC YMCHUSIMH XapaKTCPpHU30BaATb COBPCMCHHBLIC HAYYHBLIC OTKPBLITUSA B obactu
6I/IOJIOI‘I/II/I; YCTaHaBJIMBATL CBA3b MCXKJY Pa3sBUTUCM Oouonoruu COIMaJIbHO-3THYCCKUMH
Hp06JI€MaMI/I YCJIOBCYCCTBA; CaMOCTOATCIIbBHO W MOTHUBHUPOBAHHO OPraHMU30BbBIBATH CBOIO
IMMO3HABATCIIbHYIO ACATCIIBHOCTD (OT MMOCTAHOBKH LEJIN A0 MOJYUYCHHA U OICHKU pGSYJ'IBTaTa);

- pa3BUTHe MO3HABATEIbHBIX MHTEPECOB, UHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B
npoliecce U3y4eHus MpodsieM COBPEMEHHON OMOIOrHYecKoi HayKH; UCIOJIb30BaHHUE JIEMEHTOB
OPUYMHHO-CIECTBEHHOTO M CTPYKTYPHO-(YHKIIMOHAJIBHOTO  aHajiu3a;  HCCIel0BaHHe
HECJIOKHBIX pEaJbHBIX CBSI3€d M 3aBUCHUMOCTEH; CaMOCTOSTENbHBIH BBIOOP KPUTEpPHEB IS
CpaBHEHMsI, COITOCTABJICHHUS, OLIEHKH U KJIacCu(UKAIUN OMOJIOTHUECKUX 00BEKTOB;

- BOCIIUTaHHe YOEXKIEHHOCTH B BO3MOXHOCTHU IMO3HAHUS 3aKOHOMEPHOCTEH KUBOM MPHUPO/BI,
HE00X0UMOCTH OEpeKHOT0 OTHOLIEHUSI K HEH, COOI0IEHUS] S TUYECKMX HOPM IPU MPOBEACHUU
OMOJOTrMYECKUX UCCIIEJOBAHUI;

-MCI0JIb30BAHUE MYJIBTUMEIUINHBIX PECYpPCOB M KOMITBIOTEPHBIX TEXHOJIOTHI JUIsl 00paboTKH,
nepeaaud, cucTeMaTu3alnuu WHGOpMaIuu, COo3/aHus 0a3 JaHHBIX, MPE3EHTAlUU PE3yJIbTaTOB
MO3HABATEJIbHON U MPAKTHYECKOMN AEATEIbHOCTH.

4 TEMATHUYECKOE IIJTAHMPOBAHUE

V4eOHBIN IIJIaH

Ne Tema npakTH4YeCKOro 3aHATHA Koa-Bo DopMbl
4acoB KOHTPOJIsI
1. XUMUYECKUN COCTaB KIETKH. Makpo- u 2 NunuBuyansHbIN onpoc.
MHUKPOIJIEMEHTHI. Heoprannueckue
BEILIECTBA KIIETKH.
2. XUMUYECKUI COCTaB KJIETKH. 2 NunuBuyansHbIN OnpocC.




Opranuyeckue  BeLIECTBA  KIIETKHU:
oenku, yraesoasl, AT®. XapaktepHbie
XUMHYECKHE CBOMCTBA.

XUMUYECKUI COCTaB KJIETKH.
Opranuueckue  BEUIECTBA  KJIETKH:
JKUPBI, HYKJICUHOBBIC KHCJIOTBI.
XapakTepHble XUMUUYECKHE CBOICTBA.

NunuButyansHbI onpoc.

B3anmocBsa3p  ctpoeHuss U (QyHKIUN
HEOPraHMYECKUX U OPraHUYEeCKHX
BemecTB  (OEMKOB,  HYKJIEMHOBBIX
KHCJIOT, YIJIEBOJOB, JUNuaoB, ATD),
BXOSIMX B COCTaB KieTku. Poib
XMMHUYECKHX BELIECTB B KIETKE U
OpraHu3Me YeloBeKa.

NunuButyansHbI onpoc.

Pacuernpie 3agaum 1mo OHOJOTMH U
XuMuu:  Oenku, yriueBogsl, ATO
(HaxOXXJeHHEe MOJEKYJISIPHOW MAacCChl,
MOJICKYJISIpHOH (hOpMYIBl BEIIeCTBA U

Ap.).

NuauBuayanbHbBIN OMpocC.

Pacuernple 3amaun 1o OWONOTHH W
XUMUU: KUPbI, HYKIEUHOBBIE KUCIOTHI
(HaXOXKJACHUE MOJICKYJIIPHOM MAacChl,
MOJIEKYJISIpHOM (hOpMyIbl BellecTBa U
ap.).

TectupoBanue.

NunuButyansHbI onpoc.

[TpoBepka TecTOB.

MonekyisipHbie MEXaHU3MBbI
MeTabonmu3Ma KISTKU: dHEPTreTHICCKHMA
oOMmeH.

NunuButyansHbIN onpoc.

MOJ'ICKy.HSIpHBIe MCXaHU3MBI
MeTa0oaM3Ma KJICTKM: IIJIACTHYCCKUU
oOmeH. B3auMocBs3b OHEPTCTUYICCKOTO
Y IJIACTHYECKOTr0 OOMEHa.

NunuBuyansHbIN OnpocC.

Xumuueckoe crpoenne JHK: 5/- u 3/-
KOHIIBI TOJMHYKJIEOTHIHBIX LIEMOYeK
JHK). T'enermueckas uHdopmanus B
KJIETKE.

NunuBuyansHbIN OnpocC.

10.

MonexkynsipHble MEXaHH3MBl PEaKIHA
OuocuHTe3a (MaTpUYHBIA XapakTep).
Pons JIHK B GuocunTe3e Oenka.

NunuButyansHbIN onpoc.

11.

buocunTe3 Oenka U HYKIEHHOBBIX
KHCJIOT Y BUPYCOB.

NunuBuyansHbIN onpoc.

12.

buocunTes Oenka M HYKJIEHHOBBIX
KHCJIOT y NPO- ¥ DYKApHOT.

NunuBuyansHbIN onpoc.

13.

MonekyJisipHblE MEXAHU3MBI JEIEHUS
KJIETKH. MUTO3.

NunuBuyansHbIN Onpoc.

14.

Meiio3, raMeTOTeHES.

NunuButyansHbIN onpoc.

15.

Pemenne 3amau 1mo Teme JeleHHE
KJIETKH.
TectupoBanue.

NunuButyansHbIN onpoc.

IIpoBepka TecToB.




16. | I'enetnka. MonekynsapHbIlE MEXaHU3MbI 2 WNHpuBunyansHbId OIIPOC.

OINpeAcIeHUs IIPU3HAKOB y KoHTposb BEINONHEHUS
opranu3moB. ['eHetuka  4esoBeka. MPAaKTUYECKOU PabOTHI.
MeToapl n3y4eHHs] TCHETUKHU YE€JIOBEKA.
[IpakTuyeckas pabota c
POJOCIOBHBIMU U KAPUOTPAMMaMHU.

17. | Pemienne TeHETHMYECKUX 3aJady Ha 2 KonTponb peuienus 3agay.

HE3aBHUCHUMOE HACIIeJJOBaHWE TIPU3HAKOB
h CIemJIeHHOe ¢ TmonoM. Pemenue
FeHEeTUYECKHX 3aJad Ha CICIUIEHHOE
HACJIeI0BAHKE MPU3HAKOB.

18. | UTorooe TecTupoBaHue. 2 IIpoBepka TecTa.

5 COJIEPXXATEJIbHBIN PA3JIEJ
Tema 1. XuMuueckuii coctaB KJeTKH. Makpo- m MukpodjieMeHTbl. Heopranmueckue
BeIIeCTBA KJIETKH.
Opranuzm uenoBeka coctout Ha 60% u3 Boawl, 34% NpUXOAUTCS Ha OPraHUYECKUE BEIIECTBA U
6% - na Heopranuuyeckue. OCHOBHBIMM KOMIIOHEHTAMU OPTIaHUYECKUX BEUIECTB SBIISIOTCS
VIIEpoA, BOAOPOA, KHUCIOPOJ, B HX COCTaB BXONAT Takxke azoT, ¢ochop u cepa. B
HEOPraHMYECKUX BEILECTBAaX OpraHM3Ma 4yeloBeKa 00s3aTeNIbHO NMPUCYTCTBYIOT 22 XMMHUYECKHUX
anementa: Ca, P, O, Na, Mg, S, B, Cl, K, V, Mn, Fe, Co, Ni, Cu, Zn, Mo, Cr, Si, I, F, Se.
MakpoanemMeHTHl - cepa u ¢hocdop. Bxoasr B coctaB Mosiekyn OuomonumepoB. Hatpwmid, kanwid,
XJOp. Y4YacTBYIOT B 0Opa30BaHUM PA3HOCTH 3apsfoB BHEIIHEH W BHYTPEHHEH MeMOpaHbI
kieTkd. OO0yclaBIMBaOT MPOIECCHl BO30YXKIACHHS M MPOBEACHHS HMITyJbCa IO HEPBY WIHU
meie. JKenezo. KomnoneHT remornoOvHa, BaxkHeiimero Oenka kpoBu. Kambiuii, gocdop.
[Tpunatot mpoyHOCTH KOCTSIM. Maruuii. BXoquT B coctaB Xxjgopoduiiia ¥ MHOTUX ()EPMEHTOB.
MuKpos7IeMEeHThl — Me[lb, SBISIETCS COCTABHOM YacThIO psifa (EpPMEHTOB, 3aHATHIX B IpOLiecce
TKaHEBOTO JIbIXaHUsI, @ TAK)KE BXOJUT B cocTaB Oenka KpoBU HacekoMbIx. [luak. HeoOxomumerit
komroHeHT noutu 100 ¢pepmentos, B uactHoctu JIHK- u PHK-nmonumepas, a Takxe conepKutcs
B uHcynuHe. KoOaneT. Bxomut B coctaB ButamuHa B12, perynupyromero KpoOBETBOPHYIO
dynkimio. Mox. ComaepuTcs B THPOKCHHE M TPUHOATUPOHHHE (TOPMOHBI IUTOBHIHOM
xKenesbl). Takke K MHUKpOdJIEMEHTaM OTHOCATCS (rop, MmapraHeln, KpemHHH, Oop, Opom u
MOJUO/IEH.
Tema 2. Xumuyeckuii coctaB KJjeTkd. OpraHuyecKue BelleCTBAa KJIETKH: O€JIKH,
yriaeBoabl, AT®. XapakTepHble XUMHYeCKHe CBOICcTBA. benku kak OGMONOIMMEPHI U OCHOBA
KuBOM Marepuu. OTinure OENKOB OT MOJUMNENTHAOB. YPOBHU CTPYKTYPHI O€IKOB: MEPBUYHAS,
BTOpPHUYHAsI, TpETUYHAsA, YeTBepTHUHas. DyHKIUM OENKOB B KXUBOM opranuszme. [lonstue 00
YIJIeBOJaX KaK XHMUYECKHX COCAMHEHHUSX M KOMIOHEHTAaX YXUBBIX OPTaHU3MOB. YTIIEBOIBI —
rerepodyHkImoHanbHbIe coenuHenus. Knaccudukarus. IlpocTeie yriaeBoasl — MOHOcaxapa.
CnoxHsble - aucaxapuipl W nojaucaxapunbl. [IpencraButenu. buomorndeckas poJib TIIFOKO3BI.
['moko3a B KpoBU uyenoBeka. lIpuMeHeHue TIOKO3bl B MeauiuHe, (apmarnmu. Meauko-
OMOJOTHYECKOe 3HAYCHHE TUCAXaPHIOB.
Tema 3. Xumuueckuii coctaB KJjeTkH. OpraHuuyeckue BelIeCTBA KJIETKU: KHUPBI,
HYKJIEHHOBbIE KHCJI0Thl. XapaKTepHble XUMHU4YeCKHe CBOICTBA.
Onpenenenne noustus. O6mast Gopmymna. Kupel pacTUTeNbHBIE, KUBOTHBIE, UCKYCCTBEHHBIC.
Menuko-6nosornueckre acnekThl Tembl. HykjenHOBbIE KHMCJIOTHI. bHONTOTrHYECKH Ba)KHBIC
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poU3BOAHbIE ITypuHa. [lyprMHOBBIE OCHOBaHUS - AJE€HHWH, T'yaHHH. BHOJOTHMYecKH Ba)KHbIE
IIPOM3BOJHBIE MUPUMUINHA: UTO3UH, ypall, TUMUH. MoHOHyKIeoTubl. CoCTaB, CTPOEHUE.
AT®, AI®, ux B3auMHoe npespaieHue. Posb 3Toro npespaiienus B xuBoi kietke. [lonstue
0 HYKJIEHMHOBBIX Kucinorax Kak nomuHykineorupax. JHK un PHK. buonorumdeckas posib.
Haxoxnenne B wierke. JHK. CocraB u crpoenue. IlepBuunas cTpykTypa -
MOCJIEI0BATEIbHOCTh MOHOHYKIEOTUI0B. ['eneTnueckuii koa. Kogonsl. Bropuunas ctpykrypa -
JBOMHasg cnupajib. KomIuieMeHTapHOCTh OCHOBaHWUM. buosnorudeckas posib 0OpU  ACICHUHU
kietku. PHK. CocraB. Crtpoenme. Tumbsl PHK, Owuonormveckume dynkuuu. Peanuzarus
reHeTuyeckoil nHpopmanuu. buocunres 0eiaxoB. MaTpuuHbIil MeXaHU3M OMOCHHTE30B OEJIKOB B
KUBOW KieTke. |'eHHas wumxeHepus. buorexnomorus. TpaHcreHHble (QOpMBI pacTeHUl U
KUBOTHBIX.

Tema 4. B3aumocBsi3b cTpOeHMs H (PYHKUIMII HEOPraHMYeCKMX W OPraHUYeCKHX BellecTB
(0e1k0B, HYKJICHHOBBIX KHCJIOT, YIJI€BOA0B, TUNNA0B, AT®), BXOAAIIUX B COCTAB KJIETKH.
PoJib XuMH4YeCKHX BellecTB B KJIeTKe H OPraHu3Me YeJ10BeKa.

Jlns opranusMa yesioBeKa ONpPEJIETIEHHO YCTaHOBJIEHA PoJib 0KO0JIO 30 XMMHUYECKUX 3JIEMEHTOB,
0e3 KOTOpBIX OH HE MOXET HOPMAJIbHO CYIIECTBOBATh. DTH 3JIEMEHTHI Ha3bIBAIOT >KU3HEHHO
HeoOxoauMbiMU. Kpome HHUX, HMEIOTCS 3JIEMEHTHI, KOTOphlE B MAaJbIX KOJIWYECTBAX HE
CKa3bIBAlOTCA HAa (DYHKIIMOHUPOBAHWM OpraHU3Ma, HO TMPU OMNPEICIIEHHOM COJCpKAaHUU
ABISIIOTCA  silaMM. MUHepallbHble BeEIlleCTBa, KaK M BHUTAMHUHBI, 4YacTO JCHCTBYIOT Kak
KO(epMEHTHI MPHU KaTaau3e XUMUIECKUX PEaKIiil, MPOUCXOSIINX BCE BPEMsI B OpraHu3Me.
Tema 5. PacueTHble 32124 10 OHOJIOTUH U XUMHU: OeJIKH, yriieBoabl, AT® (Haxo:xkaeHue
MOJIEKYJISIPHOM MACChl, MOJIEKYJISIPHOH ()OPMYJIbI BelIeCTBA M JIP.).

Tema 6. PacuerHble 3a7ayuM 1O OMOJIOTMM M XHMHH: KMPbl, HYKJIEMHOBbIE€ KHCJIOTHI
(HaxoxIeHHe MOJIEKYJSIDHOI Maccbl, MOJICKYJSPHOM (opMyJbl Bemiecrsa W Ap.).
TecrupoBanue.

Tema 7. MoJsekyasipHble MeXaHU3Mbl MeTa00/IM3Ma KJETKH: JHepreTHYecKuii oOMeH.
OHeprerudyeckuii oOMeH (kKaTaOoiu3M, JAUCCUMWIALMS) — 3TO COBOKYHNHOCTh peakuui
paclienye-Husl CIOKHBIX BELIECTB 0 0ojee MpocThiX. B pe3ynbraTe sHEpreTnyeckoro ooMeHa
BbIJENIA€TCSL  dHeprusi, 3amacaemas B Buge AT®. HaubGonee BaXHBIMM IpolECCaMU
HHEPreTUUECKOro 0OMeHa SBISIOTCS JIbIXaHue U OpoXKeHue.

Tema 8. MoJjekyasipHble MeXaHHU3Mbl MeTa00JIM3Ma KJIETKH: IJIACTHYECKHI o0MeH.
B3auMmocBs3b 3HEPreTHYECKOro U IIacTu4eckoro ooMeHa. Metrabosin3M CKIIaAbIBaeTCsl U3 JIByX
OJIHOBPEMEHHO IMPOTEKAIIINUX B KIETKE IPOLECCOB: IUIACTUYE-CKOTO M JIHEPreTUYECKOIo
oOMeHoB. Ilnmactuueckuit oOMeH (aHaOoiM3M, aCCUMWISLMS) MpeACTaBiIsieT  co0oit
COBOKYIIHOCTb PEaKLIMW CHHTE3a, KOTOpble MAyT C 3arpatoi sHepruum AT®. B mponecce
IUTACTUYECKOT0 OOMEHa CUHTE3UPYIOTCS OpraHMYecKHe BeIeCTBa, HEOOXOIMMbIE KIETKE.
[Tpumepom peakuuii MiaacTU4eckoro oOMeHa SBISAIOTCS (OTOCHHTE3, OMOCHHTE3 Oenka u
peruukanus (camoynBoenue) JIHK. Ilnactuyeckuit u sHepreTuuecKuid OOMEHBI Hepa3phIBHO
CBSI3aHBl, IOCKOJIBKY B TIPOIIECCEe IUIACTHYE-CKOrO0 OOMEHa CHHTE3UPYIOTCS OpraHuvecKue
BEIIECTBA M JUIsl ATOT0 Heobxoamma sHeprust AT®D, a B mpoliecce IHEPreTHYecKoro ooMeHa
OpraHMYEeCKHEe BEIIEeCTBA PACHICTUISIOTCS M BBHICBOOOXKIAETCSl SHEprusi, Koropas 3aTeM OyJner
M3pacX0/I0BaHA Ha MPOLIECCHI CUHTE3A.

Tema 9. Xumnueckoe crpoenne JJTHK: 5'- u 3/- konub! nosunykiaeoruannsix nenovex JJHK).
I'eHeTnueckasi ”HpOpMaLMA B KJIETKe.

JHK. CoctaB u crpoenue. llepBuuHas CTpyKkTypa - MOCIIEI0BATEIbHOCTh MOHOHYKJIEOTHU/IOB.
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I'enernueckuii koa. Kogousl. BropuuHas cTpykTypa - nBoiiHast criupaib. KoMmimMeHTapHOCTh
OCHOBaHMU. buosiormyeckas pojib OpU JACICHUU KIETKHA. ['€Hbl, T€HETHYECKHM KO U €ro
cBoMCTBa. MONEKYIIIPHOE CTPOEHUE I'EHA.

Tema 10. MoJieky/asipHble MeXaHM3Mbl peakuuii OHOCHHTe3a (MATPUYHBIA XapakTep).
Poan /IHK B OMocunTe3€ OEIKA.

OaHuM U3 BaKHEHIIUX MPOIECCOB OMOCHHTE3a B KIIETKE SIBJISIETCS MpOLecC OMOCHHTE3a OENKOB,
KOTOPBIH BKJIIOYAET B ce0s1 0cOObIe peaKIMK, BCTPEUAIOIINECS TOJIBKO B KUBOM KJIETKE — 3TO
peakuMy MaTPUYHOIO CHHTE3a. MATpUYHBIM CHUHTE3 — 3TO CHHTE3 HOBBIX MOJIEKYJ B
COOTBETCTBUM C IUIAHOM, 3aJ0KEHHBIM B JPYIrMX YK€ CYIIECTBYIOUIMX MOJEKyJaxX.
[TocnenoBaTenbHOCTh AMHHOKHUCIIOT B KaXJOM O€JKe OmpenessieTcsi MOCIIeA0BaTeIbHOCTHIO
HyKJIeoTH10B B rene — y4actke JIHK, konupytoiem umenHo 3Tot 6e10k. COOTBETCTBUE MEKIY
MOCJIEIOBATEIPHOCTBI0O AMHUHOKUCIOT B O€NKEe M MOCJIEeN0BATEIbHOCTHIO HYKJICOTHIIOB B
koqupyronmx ero JJHK u nPHK onpenensercs yHuBepCcalbHBIM IPABUIOM — IE€HETUYECKUM

KOJIOM.
Tema 11. BuocunTe3 0e/ika U HYKJI€HHOBBIX KHCJIOT Y BUPYCOB.
Ocoboe cTpoeHHe HYKJIEHMHOBBIX KHCIOT BCTPEYaeTCss Yy BUPYCOB — Yy HHUX ObIBalOT

onHouenoyeunsle JJHK u neyxnenoueunsie PHK. B kierkax mpucyTcTByeT Tpu BUJA MOJIEKYJI
PHK: wundopmamumonnsie, wim Mmatpuunsle (MPHK, wmum mMPHK), pubocomusie (pPHK) u
tpa"cnoptHbie (TPHK).

Tema 12. BuocunTe3 6e/jika 1 HYKJIEHHOBBIX KHCJIOT Y MPO- U JYKAPHUOT.

buocunTe3 0enKoB — 3TO CI0KHBIM MHOTOCTaIUNHBINA IPOLIECC CUHTE3a U CO3pEBaHUs OEIKOB,
KOTOPBII OCYILIECTBISIETCA BO BCEX KJIETKaX Mpo- U 3yKapuoT. OCHOBHBIE CTa/JUU BKJIIOYAIOT B
ce0s TpaHCKpHNLHUIO, npoueccuHr u skcnopt u-PHK w3 saapa B nurommasmy (TOJIBKO Y
9yKapuor), cuHTe3 amuHoami-T-PHK, Tpancisanuio u cozpeBanue Oenka.

Tema 13. MosekyasipHble MeXaHU3MBbI JeJIeHUs KiIeTkH. MuTO3.

Muto3 — oauH U3 (yHIAMEHTAIbHBIX MPOILECCOB OHTOI'€HE3a, MPOLECC HEMPSIMOro JeJIeHUs
COMAaTHYECKHX KIIETOK DYKApUOT, B PE3YyJIbTaTe€ KOTOPOrO M3 OJHOW TUIUIOMTHON MATEPHUHCKOU
KJIETKH 00pa3yroTcs JIB€ JOUEPHUE C TAKUM K€ HAOOPOM XPOMOCOM...

Tema 14. Meiio3, rameToreHes.

Meiio3, Kak peAyKIIMOHHOE JIeJIeHHE, IPU KOTOPOM MPOUCXOAUT YMEHBIIEHUE YHCIIa XPOMOCOM
B KJIETKE C IUIUIOMIHOTO (2n) /10 ramioniHoro (n). Meiio3 compoBokaaeT 00pa3oBaHUE TaMeT y
KUBOTHBIX U 00pa30BaHUE CIOP Y PaCTEHUH.

Tema 15. Pemmienue 3aga4 no teme jejieHne Kietku. TecrupoBanue.

Tema 16. 'eneTuka. MojiekyJasipHbIe MEXaHU3MBbI ONPeIeIeHUsI MPU3HAKOB Y OPraHU3MOB.
l'enetnka denmoBeka. MeTonbl W3yueHUs TEHETUKH uyesoBeka. [IpakTudeckas paboTta ¢
POIOCIOBHBIMU U KApUOTPAMMaMHU.

Tema 17. Pemienune TeHETHUYECKWX 3ajad Ha HE3aBUCHMOE HaCleIOBaHUE NPU3HAKOB U
CIIETUICHHOE ¢ TT0JIOM. PelieHne reHeTHYecKrX 3aa4d Ha CIeTNIEHHOE HACIeJOBaHe MPU3HAKOB.
Tema 18. UToroBoe TecTupoBaHue.

6 INTAHUPYEMBIE PE3VYJIbTAThBI
- [ToBpIIIEHNE KauecTBa 00pa30BATENIbHBIX JOCTHKEHUN yUaluXcs;
- OCO3HAHHBIN BBIOOp MyTel MPOAOKEHN 00pa30BaHMs B MEIULIMHCKOM BY3€;


https://ru.wikipedia.org/wiki/%D0%9E%D0%BD%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7

-yBeJIMYEHUE TMPOLIEHTAa Y4YalluXCs, NPUHUMAIONIUX Yy4YacTHE B Hay4YHO-TIPAKTHUYECKOMN
JIeSATEeTbHOCTH.

JUis  TOCTM)KEHHUS IIOCTaBJIEHHOW LeNM M pealu3alud 3a7ad  IpeaMeTa HCIOJb3YHTCS
CJIEIYIOIINE METO/Ibl 00YUYECHMUS:

a) METO/bl HAYAJILHOT'O YCBOEHMsI y4eOHOIo Marepuana:

- CJIOBECHBIH (00BsICHEHUE, pacckas, Oecena);

- HarJIsAHBIN (TTOKa3, IEMOHCTpAIs, HaOJIt0ICHHE);

- IPaKTUYECKUH (yIpaxHEHHsI BOCIIPOU3BOAIINE U TBOPUYECKUE);

0) MEeTO/1bI 3aKPEIUICHUS M COBEPIIEHCTBOBAHUS MPUOOPETEHHBIX 3HAHUIL:

- IPOOJIEMHO-TIOMCKOBBIH (yIpaskHEHHs 10 00pa3ily, KOMMEHTHPOBAHHBIC, BApUATHBHEIE).

B pesynbrare uzydeHus nporpaMMsbl, 00yqaromuecs J0KHBL:

3HATb
- B3aUMOCBSI3b CTPOEHUS U (DYHKUIMN HEOPTraHMYECKUX U OPraHUYECKUX BEIIECTB, BXOJIALINX B
COCTaB KJIETKH, UX POJIb B KJICTKE M OpraHU3ME YeJIOBEKa.
- CYIIHOCTh OHWOJIOTHYECKUX TIPOICCCOB: MOJICKYJSIPHBIC MEXaHHU3MBI MeTabom3Ma KIETKH,
B3aUMOCBSI3b YHEPIreTUYECKOTO U MJIACTHIECKOTO OOMEHA.
- MOJIEKYJISIPHBIE MEXAHU3MbI peaklUii OMocuHTE3a OeKa.
- MOJIEKYJISIPHBIE MEXAHU3MBI JICTICHUS KJIETKH U OMpe/IesIeHUs] MPU3HAKOB Y OpraHu3Ma.

YMETbDH
- CaMOCTOSITEIbHO U MOTUBUPOBAHHO OPraHU30BBIBATH CBOIO MIO3HABATENBHYIO ACSITEIbHOCTD;
-CaMOCTOSITEIHO ~ BBIOMPATh KPHUTECPUH IS CPABHEHUS, COMOCTABICHUS, OICHKH U
KJaccuukanuu 00bEKTOB;
- OOBSCHATH POJIb OWOJOTUYECKUX TEOpHUM, HJACH, NPHUHIMUIIOB, THUMOTE3 B (OPMHUPOBAHUHU
COBPEMEHHOM €CTEeCTBEHHOHAyYHOW KapTHUHBI MHpa, HAyYHOTO MHPOBO33PEHUS, ETUHCTBO
JKUBOW Y HEKUBOU IPHUPOJIBI;
- yCTaHaBIUBaThb B3aUMOCBS3M CTPOCHHS W (PYHKUIMH HEOPraHMYECKHMX M OPraHuYecKUX
BEIECTB B KJIETKE, TUTACTUYECKOTO U SJHEPTETUIECCKOTO OOMEHa,
- OOBSACHATH POJIb OWMONOTHU B: (POPMUPOBAHMM COBPEMEHHOI €CTeCTBEHHOHAYYHOW KapTHHBI
MUpa, TPUYNHAX HACIEICTBEHHOCTH U U3MEHYHBOCTH;
- OCYIIECTBISATh MOWCK HYKHOW WH(OPMAIMH IO 33JaHHOW TeME B MCTOYHHKAX PA3IMIHOTO
TUTA; YMEHHE PAa3BEPHYTO OOOCHOBBIBATH CYXKJIEHHUS, [aBaTh OINpPEACTCHHs, MPUBOAUTH
JIOKa3aTelIbCTBA; OOBSICHEHHWE W3YYCHHBIX IIOJIOKEHUH HAa CaMOCTOSTEIIEHO IOJI00paHHBIX
KOHKPETHBIX IPUMEpax;
-HCII0JIb30BAHNE MYJIBTHMEIUIHHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJIOTUH It 0O0pabOTKH,
nepenayu, cucrteMaru3aluu WHGOpMaIuu, co3daHus 0a3 JaHHBIX, MPE3CHTAIlMH PE3YJIBTaTOB
MMO3HABATEIBbHON U MPAKTUYECKON JEATEIIBHOCTH.

Texymuil KOHTPOJIb YCIIEBAEMOCTH IPHU IIPOrPaMMbl OCYIIECTBIISIETCS B BUJE MPOMEKYTOUHOU
aTTeCTalluy, KOTOpasi MOXKET MPOBOJUTHCA B hopMe TecTUpOoBaHUs. MTOroBoe TeCTHUpOBaHUE.

8 KPUTEPHM OLIEHMBAHU S 3HAHUI
[Tpu peanuzanuu nporpaMMbl UCIOIb3yEMBINA BUJL KOHTPOJIA 32 YCBOCHHEM y4eOHOT0 MaTepuana
YYaIIMMUCH - BBIITOJIHEHHE TECTOBBIX 3aJIaHUIA;
Kpurepun oneHuBaHus TeCTOB

Orenka «2» — MeHee 70 % BBITTOJIHEHHBIX 3aaHUI
Orenka «3» — 71-79 %
Orenka «4» — 80-89 %
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Ouenka «5» — 90-100 %

Kputepun onieHKH NpakKTHYECKUX padoT

- OLIEHKA «OTJIMYHO» BBICTABIISICTCS, €CIIM PEIICHHE 3a7a4d BEPHOE, M BHIOpAH pallMOHATBHBIN
MyTh penieHus, opopmiieH oTyeT 6e3 3aMeuaHuii;

- OIICHKA «XOPOIIIO» BBICTABIISETCS, €CIIU PEIICHUE 3a/I1a4l BEPHOE, HO BBIOpAH HepallMOHAIbHBIN
IyTh PEIICHUs WK €CTh OJIMH-/[Ba HEJI0YETa, B TOM YHCIIE U B 0OPMIICHUU OTYETA;

- OIICHKAa «YIOBJICTBOPUTEIILHO» BBICTABISICTCS, €CJIM XOJ[ PEIICHHUS 3aJauyd BEPHBIH, HO OBLIO
JIOTYIIIEHO HECKOJIBKO HErpyOBbIX OMMOOK (B TOM Unciie B 0pOPMIICHUN OTYETA);

- OIICHKA «HEYJOBJICTBOPUTEIHHO» BBICTABISICTCS, €CIM PEHICHHUS 3a/Jadyd HET W OTBET He
MOJTyYEH.

9 JIMTEPATVYPA:

1. bormanoBa T.JI., ConomoBa E.A. buonorus: CrnpaBo4YHMK MJisi CTapIIEKJIACCHUKOB M
nocrynatouux B By3bl. — M.: ACT-IIPECC KHUTI'A, 2012.- 816 c.: ui.

2. Kupunenko A.A., KonecuukoB C.U. buonorus. I[Togroroka k EI'D.- Poctos u//l: Jlernon,
2014.- 400 c.

3. ConoBkoB /I.A. EI'D no 6uonorun. IIpakT. moaroroska.- 2-e¢ uza-e, nepepad. u pon.- CIIG:
bXB — IletepOypr, 2014.- 560 c.: .

1. Penetutop nmo xumuu / mox pexa. A.C. Eroposa. — U3n. 62-¢. — Pocto v/]l : ®ennkce, 2020. —
762, [1] c. : wi. — (AOuTypHEHT).

4. Acanosa JI.LU. Xumus. [Tonansiii kypc noarotoBku k EI'D + MyapTuMeuiiHbII peneTuTop
Anpexc / JILU. Acanora, O.H. BepexxaukoBa — Mocksa: ACT, 304 ¢ (+C/)

HNHuTepHeT pecypcebl:

http://school-collection.edu.ru Exunast kosiekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://window.edu.ru/ Ennaoe okHO docmyna k 00pa3oBaTeIbHBIM pecypcam
http://www.school.edu.ru/default.asp Poccuiickuii 001eoopa3oBaTeIbHbII MOPTAL.
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