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PABOYAA ITPOTPAMMA DJIEKTUBHOI'O KYPCA «BOXWMUA»

IosicHuTeNLHAS 3aIHCKA

Pabouas nporpamma 31eKTHBHOTO Kypca «bHoxumMusy» cocTaBieHa B COOTBETCTBHH ¢ TPEOOBAHHUSIMU
OcHoBHO# 00pa3oBaTeNbHOM MporpaMMoli cpeaHero odmmero obpaszosanuss MbOY COILI Nel9, pa3zpaborana
Ha ocHOBe nporpammel «brnoxumusy» aBTopos A. C. Konnues u A. I1. Konnuesa (cO0pHUK porpamMm
«IIporpammel 35ekTUBHBIX KypcoB. buonorus. 10 — 11 knacc. IlpodunbHoe o0y4uenney/asr.-coct. B. H.
Cusornasos, B. B. Ilaceunuk — M.: [lpoda. lonymeno Munncrepctsom odpa3osanus 1 Hayku P®). o
PEKOMEH/IAIIMH aBTOPOB MaTepHaIbl COOPHUKA MOJKHO UCIIOJIB30BATh U HAa 0A30BOM U YIITyOJIEHHOM YPOBHSIX.

MecTo 3JIEKTHBHOIO Kypca B Y4e0HOM IIaHe
[Iporpamma paccuuTaHa coriacHO yueOHOMY TutaHy 1kojiel 1uist 11 knacca 1 yac B Hepemo (34 3a rox) u s

10-11 xacca 1 gac B Henero (68 4aCOB B HEIEIIO).

ILnanupyembie pe3yabTaThbl H3y4eHHS JIEKTHBHOr0 Kypca «bunoxumusny
JesarenbHOCTh yuuTens B 00y4eHNH OMOXUMHHU TOJKHA OBITh HAaNpaBlieHa HA TOCTHKEHHE O0YYar0 IUMHCS
CJIeNYIOLUX JIUYHOCTHBIX PE3YJIbTaTOB:
B LIEHHOCTHO-OPUEHTALIMOHHON Chepe — OCO3HAHME POCCUHCKON rpaskIaHCKOW UIEHTHYHOCTH,
MaTPUOTHU3MA, YyBCTBA F'OPAOCTH 32 POCCUICKYIO HAYyKYy,
B TPYZOBOH c(hepe — roTOBHOCTb K OCO3HAHHOMY BBIOOPY AaibHeHme 00pa3oBaTeNbHON TPACKTOPHH B
BBICIIEH IIKOJIE,
B TIO3HABATENIbHON (KOTHUTUBHOM, MHTEJUIEKTYaJIbHOH) chepe — YMEHHE YIIPaBJISATh CBOEH MO3HABATEIbHON
NesITeIbHOCTBEO, TOTOBHOCTh M CITOCOOHOCTD K 0Opa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA
NPOTSDKEHUH BCEH JKU3HU, CO3HATENbHOE OTHOLIEHNE K HETTPEPBIBHOMY 0OpPa30BaHHIO KaK yCIOBHIO
yCIerHoH npoeCCHOHANBHOMN 1 O0IIEeCTBEHHOH NesITeTbHOCTH, (POPMUPOBAHHIE HABBIKOB
SKCIIEPUMEHTAIIBHON 1 NCCIIEAOBATENbCKON AESATEIBbHOCTH, yUacTHE B yOJNYHOM MPENCTABICHUH
PE3yJIBTATOB CAMOCTOSATEIBHON MO3HABATEIBHON NETETbHOCTH;, YUaCTHE B IPOQIIIBHBIX OJIMMITHAAX
Pa3INYHBIX YPOBHEU B COOTBETCTBHH C JKEJIAEMBIMH PE3YJIbTATAMU U a€KBATHOW CAMOOLIEHKOM;
B cpepe cOepexkeHnst 30POBbs — MPUHATHE U peasTn3alusl HEeHHOCTEH 310pOBOTro 1 0e30macHoro oopasa

JKU3HH, HEMPUSITHE BPEIHBIX IPUBBIYEK (KyPEHHsI, YIIOTPEOICHHS aJKOTOJIS.

MeTtanpeameTHbl€¢, THYHOCTHBIEC H IIPEAMETHBIE Pe3YJIbTATbI 0CBOCHHUS JJIEKTHBHOI0 Kypca
JINYHOCTHBIMHU Pe3yNbTaTaMHU U3YUEHHUsI SJIEKTUBHOIO Kypca « buoxumus» siBiseTcs
¢dbopmMupoBaHNE BCECTOPOHHE 00Pa30BaHHON, MHHUIIMATUBHON U YCIELTHON JIMYHOCTH, 00Naaromei
CHUCTEMOH COBPEMEHHBIX MUPOBO33PEHUYECKUX B3IJIA0B, LICHHOCTHBIX OPUEHTALUN, UAEHHO-
HPAaBCTBEHHBIX, KYJBTYPHBIX, TYMAHUCTUYECKUX U 3CTETUYECKUX MPUHLUIIOB U HOPM MOBENCHMUS.
Uzyuenune Ouoxumun 00yCIaBINBaeT JOCTH)KEHUE CIEAYIOIUX PE3YIbTATOB JMYHOCTHOTO PA3BUTH:
1) 3HaHNE OCHOBHBIX NMPUHLIUIIOB U MPABWJI OTHOLIEHUS K *KHBOH MPHPOJE, OCHOB

310pOBbecOeperaroIuX TEXHOJIOTHIl, peanu3alys yCTAaHOBOK 310pOBOro 00pasa JKU3H!



2) ¢chOopMHPOBAHHOCTD TIO3HABATENIbLHBIX HHTEPECOB M MOTHBOB, HAMTPABJICHHBIX HA U3y4YEHHE

JKUBOU MPUPOABI, HHTEJUICKTYATbHBIX YMEHHH (JOKa3bIBaTh, CTPOUTH PACCYKIACHUS, aHATU3UPOBATD,
CPaBHHBATb, JEJIATh BBIBOJBI U JIP.); SCTETUYECKOTO OTHOIICHHUS K KUBBIM OOBEKTaM.

3) npuMeHATh OMOX UMUYECKHE 3HAHUS IJI1 OPTAaHU3ALMH U INIAHUPOBAHUS COOCTBEHHOTO
3I0pPOBOTO 00pasa KU3HH U ASSITEIbHOCTH, OJIATOMONyUHrsi CBOSH CeMbU U OJIarOMpPUSITHON Cpembl
0o0UTaHUsI Y€JIOBEUECTBA

MertanpeaMeTHbIMU pPe3yJIbTaTaMH OCBOCHHSI BBIITYCKHUKAMH MPOTPaMMBI Kypca 1Mo OHOXUMUH SIBIISTFOTCS
1) oBnageHue COCTABISIFOIIMMHE UCCIIEIOBATENILCKON U MPOSKTHOM ASSITEIbHOCTH, BKITIOUAsT YMEHUS
BUAETH MPOOJIEMy, CTABUTH BOIIPOCHI, BBIIBUTATh THITOTE3bI, AaBATh OMPENEICHHS TOHSATHSIM,
KJaccupuIMpoBaTh, HAOMIOAATh, IPOBOAUTD SKCIIEPUMEHTBI, A€JIaTh BIBOJbI U 3aKJIFOUEHUS,
CTPYKTYPUPOBATh MaTepHall, OObSICHSATD, JOKAa3bIBATD, 3AIIUINATH CBOU UJIEH,

2) ymenust paboTaTh C Pa3HbIMHU HCTOYHUKAMH OHOJIOTHYECKONW U X MMUYE€CKOW MH(OPMALIUH:
HAXOAWTh HEOOXOMUMYIO MH(POPMAIUIO B PA3IMYHBIX HCTOYHHUKAX (TEKCTe yueOHUKA, HAYYHO-
MIOMYJISIPHOU JTUTepaType, OUONIOrHYECKUX U XUMHUECKUX CIIOBApPSIX U CIPABOYHUKAX ),
AQHATM3UPOBATH U OLIEHUBATH HH(POPMALHIO, MTPEoOpPa3OBbIBATHE HHPOPMAIIUIO U3 OIHOUN (POPMBI B
APYTyHO,

3) criocoOHOCTH BBIOUPATH LIEJIEBBIC U CMBICIIOBBIE YCTAHOBKU B CBOMX JEWCTBUSX M MOCTYIKAX MO
OTHOUICHHUIO K JKUBOH MPUPOE, 3M0POBBIO CBOEMY U OKPYKAFOIIIHX;

4) yMeHHsI aIeKBaTHO UCTIOIb30BATh PEUYEBBIE CPEACTBA ISl TUCKYCCHUU U apTyMEHTAINH CBOSH
MO3UINH, CPABHUBATH PA3HBIE TOUYKHU 3PEHHUSI, APTYMEHTUPOBATH CBOIO TOUKY 3PEHUSI, OTCTANBATh
CBOIO MO3ULIHIO.

5) HaXOMWTh MPOTUBOPEUHS MEKAY ACSITEIBHOCTHIO YeJIOBEKA U MPUPOAOH U MPEANIaraTh CrocoObl
YCTPAHEHUS 3THX TIPOTHUBOPEUHIA;, — OOBSICHSATh U JJOKA3bIBATH HEOOXOMMMOCTh O€PEIKHOTO OTHOIIEHUS K
npupone

IIpenmMeTHBIMH pe3yJIbTATAMH OCBOSHHS MPOTPAMMBI 3JIEKTUBHOTO KypPCa SBIISTFOTCS

1. B mo3HaBaTeIbHOM (MHTEIUIEKTYaIbHON) chepe:

BBIJICJICHHE CYIIECTBEHHBIX MPU3HAKOB OHONOTHYECKUX OOBEKTOB (OTIUYHUTEIbHBIX MPU3HAKOB
JKUBBIX OPTAaHU3MOB; KJIETOK U OPTaHU3MOB PACTEHHUH, JKUBOTHBIX, IPUOOB 1 OaKTEpHil; OpraHu3Ma
YeJIOBEKAa; BUIOB, 3KOCUCTEM; Orocdeprl) U nporeccoB (0OMEH BEIIECTB U MPEBPAILEHHS YHEPTHH,
MUTAHKE, AbIXaHKE, BbIIEJICHUE, TPAHCIIOPT BEUIECTB, POCT, PA3BUTHE, PA3MHOKEHUE, PETyISLIHS
JKU3HEAESITEIbHOCTH OpPraHNu3Ma, KPYrOBOPOT BEIIECTB U MPEBPAIIECHHUS] SHEPTUU B SKOCUCTEMAX )
MPUBENECHUE TOKA3aTEebCTB (APTYMEHTALHSI) B3AaUMOCBSI3U YeJIOBEKA M OKPYIKAIOIIEH Cpelbl,
3aBUCUMOCTH 3]IOPOBBS YEJIOBEKA OT COCTOSIHUS OKPYIKAIOLIEH cpebl; HEOOXOUMOCTH 3alUThI
OKpYKaOIIeH Cpebl, cCOOMoIeHrs Mep MPOQUIAKTUKH 3a00JIeBaHUMN, BI3HIBAEMbBIX PACTCHUSIMH,
JKUBOTHBIMH, OaKTepUsiMU, rpuOaMu U BUPYCaMHu, TpaBMaTu3Ma, crpeccos, BUU-uHbekm, BpeaHbIx
MPUBBIYEK;

Knaccuukanus — onpeneeHue MPUHAIECKHOCTH OUOJIOrHYECKUX 0ObEKTOB K



OTpeNENIEHHON CHCTEMATHYECKOU TPYIIIIE;

oOBsicHeHHe poJii OMOXVMHH B MPAKTUYECKON ASSITEIbHOCTH JIFOACH, MECTa U POJIH YEJIOBEKA B
MpUpoAc, PpOJH PA3JIMYHBIX OPraHU3MOB U XUMHUUYCCKUX BCIICCTB B )KU3HU YCJIOBCKA, 3SHAYCHUA
OMOJIOTHYECKOT0 Pa3HOOOpasust sl COXpaHEHUs1 Onocdepbl, MEXaHU3MOB HAC/IEACTBEHHOCTH U
W3MEHYMBOCTH, MPOSIBIICHHSI HACIEACTBEHHBIX 3a00JIEBaAHUI Y YeJIOBEKa, BUI00OPa30BaHUS U
MPUCTIOCOOIEHHOCTH,

paznudeHue Ha TaOJIUIaX YacTell U OPraHOUIOB KJIETKH, CpaBHEHME OMONIOTHYECKHUX O0BEKTOB
" MPOoUECCOB, YMCHUE ACIaTh BBIBOABI U YMO3AKIIFOUCHNSA Ha OCHOBE CPABHCHUA,

BBISIBJIEHHE W3MEHUYNBOCTH OPTaHU3MOB; MPUCTIOCOOIEHHI OPraHU3MOB K cpefie OONTaHuS,
TUIIOB BSaHMOI[efICTBHﬂ Pa3HbIX BUAOB B 3KOCHUCTEME, B3aUMOCBSI3el MEXKAY OCO6eHHOCTHMI/I
CTPOEHUS KJIETOK, TKaHEeH, OPTraHOB, CUCTEM OPTaHOB M MX (YHKIHSIMH,

OBJIaJICHUE METOAAMH OHOJIOTMYECKON HayKu: HAOMIOJeHUE 1 OMTMCAHNE OHOIOTHYECKUX
O0BEKTOB U MPOLECCOB; MOCTAHOBKA OMONIOTHYECKHIX SKCIIEPUMEHTOB M OOBbSCHEHHE UX PE3YJIbTATOB.
2. B cepe TpynoBoii nesTenpbHOCTH: 3HaHUE U COOJIIoAeHIe npaBuil paboThl B KAOWHETE XUMUM,
coOmroaenne npasmt paboTel ¢ mpubopamu 1 000PYTOBAHHEM.

3. B acternueckoii cepe: oBnageHre yMEHUEM OLIEHUBATD C 3CTETUYECKON TOUKH 3PEHUST OOBEKTHI



Coaep:kanue Kypca BBenenue (3 uaca).

[Ipenmer 6moxumun. Ctarudeckasi OMOXUMUS: U3Y4EeHHE XUMUYECKOTO COCTaBa M CTPOEHUS BEIIECTB,
COZIEPIKAIIMX CS B KUBBIX OpraHu3Max. JluHaMmudeckas OMOXUMUS: U3y4eHHe OOMEHHBIX MPOLIECCOB KaK
OCHOBBI JIESTEIBHOCTH JKUBBIX OpraHu3MoB. OCHOBHbIE METONbI OMOXUMUN. PabOThI BBITAIOIIUXCS] VIEHBIX
onoxumukoB. Padotel M.B.Jlomonocosa, A.JlaByasbe, @ Bénepa, Jl.ITacrepa, H.H.3ununa, M.bepTiio,

A M bytaeposa, 3. @uiepa, JI.ITonunra, A A, Jlanunesckoro u n1p. buoxumus u 310poBbe, ONpeneaeHue
Oouoxumum, 3aaun OMOXUMUH, 001acTH uccienoBanus. buoxumus u apyrue Ounonorunueckue Hayku. OOmuii
SKCIEPUMEHTANIbHBIN MOAXO0/, UCTIONB3yeMblii B Oroxumun. OCHOBHBIC JOCTHKCHUS OMOXUMUU,
KauecTBeHHBIN aHAIN3 COCTABA OPraHUYECKUX BELIECTB.

Tema 1. XumMH4eCKHil COCTAB KUBBIX OpraHu3sMos (124acos).

DJIeMEHTBI TEOPUH KJIETOYHOTO CTpoeHHs. KiieTouHbie opraHeibl uX cTpoeHue U GyHKuuu: sapo,
LUTOIUIa3Ma (MUTOXOHAPHUH, JIM30COMBI, SHAOTUIA3MATHUECKas CETh, THAJIOIIa3Ma), KJIETOUHast MeMOpaHa.
CpaBHEHHE KJIETOK MPEICTABUTENICH PA3HBIX LIAPCTB JKUBBIX OPraHU3MOB. POJIb, BONIBI B XKU3HEAEATEIbHOCTH
KJIETKU. DJIEMEHTHBIN COCTaB OPTaHU3Ma. MaKpO- U MUKPO3JieMeHThI. [IOHATHE O TIaBHBIX OMOTEHHBIX
3JIeMEHTax. 3aKOHOMEPHOCTH PaCIPOCTPaHEHHsI 3JIEMEHTOB B JkuBOi npupose. [TorpedHocTH OpraHu3MoB B
XUMUYECKHX 3JieMeHTax. OCHOBHbBIE THUITbI COEAUHEHUHN, BXOIAIIUX B COCTAB JKUBBIX OPTaHU3MOB:
OPraHUYECKUE U HEOPTAaHUYECKUE COSAMHEHUsI. XUMUYECKasi OPTaHU3alUsl KICTKU. MaKkpO3JIeMEHTHI.

MuKkposneMeHTbl. Y IbTPaMUKPO3TIEMEHTBI. DJIEMEHTHI - OMOTE€HBL

Tema 2. Beaku (10 yacos).

Opranndeckrie BeeCTBa KIETKU. AMHHOKHUCIIOTHI CTPOSHHE U KJIACCH(PHUKALINS, METOIbI aHAIN3A.
Xumudeckue cBoiicTBa aMuHOKUCHTOT. CunTe3 Oenka. [TepBuyHast cTpykrypa OeaxoB. XUMUYECKHUE CBOMCTBA
U METOJIbI OTIPENEIICHUS TIEPBUYHOMN CTPYKTYpPBI O€JIKOB. BHYTpH- U MEXMOJIEKYJISIpHbIE B3aUMOIEHCTBHH,
OTIpPeNeISIOIINE MPOCTPAHCTBEHHYIO CTPYKTYPY OenkoB. CTpykTypsl (KOHGOpMALH) OETKOBBIX MOJIEKYJI.
Knaccugpuxanus 6enxon. @yHKINN OEITKOB.

Tema 3. ®epmenTsI (94acos).

buomenumHckoe 3HaueHue pepmenToB. Homenknarypa u knaccuduxauus pepmentos. CTpykTypa u
KaTaJuTHUeCKHe cBolcTBa (pepmenToB. [IpuHimmne! neficteus ¢pepmenToB. KonmndecTBeHHOE onpeneneHmne
(bepMeHTaTUBHOM akTUBHOCTH. BiusiHue Temnepartypel, pH, koHUeHTpamii pepMeHTa u cyocTpara: Ha
CKOPOCTH (PEpPMEHTATUBHBIX PeaKIMi. Perysinus akTHBHOCTH (PEPMEHTOB: aJUIOCTEPHUECKUI KOHTPOJIb,
KOHKYPEHTHO€ U HEKOHKYPEHTHOE HHIMOMPOBAaHNE, KOBAJICHTHAs! MOAU(UKALIUS 1 TeHETUIECKUN KOHTPOJIb.
KodepmeHTs! 11 KOGaKTOPHL

Tema 4. Butamunbi(6 yacos)

Buramunsl: onpenenenue u kinaccudukanus. CTpoeHHe BUTAMHHOB U UX POJIb B (DEPMEHTATHBHBIX PEAKLIUIX
U B OOMEHHBIX Iporeccax. JKupopacTBopruMble BUTAMHUHBI: BUTAMUH A U [[: CTpOoeHHe U CBOWCTBA.
Bonopactsopumsie suramunsbl: C, PP, B. KauecTBeHHbIe peakliii HA BOJOPACTBOPHUMbIE BUTAMUHBI.

HNHrnburops! pepMEeHTOB Kak JIEKAPCTBEHHBIE CPE/ICTBA.



Tema S. Hykiennosble kucaotsl (14 yacos) buonornyeckoe 3HaueHue HyKJIE€MHOBBIX KUCIOT. McTopus
OTKPBITHS M U3yU€HHE HYKJIENHOBBIX KUCIOT. CTpoeHue 1 PyHKLNH B J)KUBBIX opraHmsmax. [lepenada
HACJIEICTBEHHBIX MPHU3HAKOB. bruocunTes OenkoB. [Iporeccsl perumkanny, TPaHCKPHUITLUN 1 TPAHCISILAH.
Hyxnennossle kucnotel. Ux suael. JIHK. buonornueckoe 3nauenne. PHK. Bunst PHK. buonoruueckoe
3HaueHue AT®. Ee ponb B opranusme. MaTpuuHble peakLuy | peAyIUIMKaLUsl, TPAHCKPUIILIMS U TPAHCIISLMS.
MyTrarenes. @akTopbl MyTareHe3a. MyTareHe3 1 HacJleICTBEHHbIE 3a00neBaHus. BHOTeXHONMOTHs U reHHast
UHXeHepus. MyTauuu U Ux BUAbl. bBHOTEXHONOIMs U N'eHHast MHXKEHepUsl Y CIIeXU U MEPCIEeKTUBLI B
pacurndpoBke CTPYKTYpbl FeHOMa Opranu3MoB. [IpoekT «I'eHoM yenoBekay.

Hacnencreennsie 3abonesanus. Knnonnposanue. [IpHHIMIBI 1 CTPATErHH MOJIEKYJIIPHOTO KJIOHUPOBAHUSI.

JIOCTIDKEHHSI M IEPCIIEKTHBBI MOJICKYJIIPHOH OMOTEXHOJIOTHH.

Tema 6. Pacnaa u 6uocunre3 6eakoB( 41aca)
Pacman 6enmkoB. [IpoTeacoMbi- KOMIUTIEKCHI IPOTEOTUTHUSCKHX (pepMeHTOB. buocunTes Oenkos. MaTpuyHas

cucrema cuHTe3a. AKTuBHpoBaHHe aMHHOKUCIOTCTpoeHue pudocom. Kox Oenkosoro cunresa.

Tema 7. Yraesoanl u ux oomeH. ( 12 yacos )

buomenuuunHckoe 3HaueHue yrieBonos. @orocunTes yrieBoaos. Kinaccupukanyst yrieBonos U ux Haubdosee
Ba)KHBIE peakLUi. XMMHUYECKHE CBOWCTBA MOHOCAXAPHOB Ha IPUMepe TIIF0KO03bl. Jlucaxapuabl U
HOJIMCAXapUbL JIAKTO3a, MaJIbTO3a, Caxapo3a, KpaxMall, NIMKOTeH, LeJI003a, XUHUH. OOMEeH yrieBoaoB B
opranusMe. Hapymenue obmeHa yrineBonos. I mukonn3 uinu OpoxkeHne. AHa3poOHBIH riuKoan3. A3podHoe
pacmereHre. POTOCHHTE3 Kak MpUMep CHHTE3a YIIIEBOJOB.

Ponb u pyHkumu yriesogos Posib yriieBOAOB B MUTAHUU.

Tema 8. Ilunuant u ux oomeH( 12 yacos).

buomenumackoe 3HaueHue aunuaos. CTPyKTypaMu Kiaccupukarus Tunuaos. HacelmeHHbIe 1
HEHACBIIEHHOE KUCIOThI U MX 3¢upsl. JKupe! u Macna. [ 'uaporeHM3npoBaHHbIC Maciia 1 MaprapyH.
I'muuepunst u pocdormunepunsl. TeprieHs! u cteponapl. CTpOSHHE M TPAHCIIOPTHBIE CBOMCTBA KIETOUHBIX
MeMOpaH. DHK03aHOUABL: MPOCTArJIaHANHbI 1 JtedkoTpueHsl. Courromunuael. [lepeBapuBaHue U TPAaHCTIOPT
munuaos. O0men nmununos. Bocku. Ctpoenue u pynkunu. Crepunsl u creponsl. Pochonunuabl 1 ux
Ouonornveckas ponb. KauecTBeHHAst peakuys Ha KETYHbIE KUCIOTBL

JKuposas TkaHb. buoxumus arepockieposa.

Tema 9. Buonornyeckoe okuciaenue u cuures AT® (4 yaca)

DHAEProHUYECKUE B HK3EPTOHMYECKIE PEAKIIMH B )KUBOH KileTke. MeTaboan3M 1 MoJy4eHne
onoxumudeckoit sHeprun. Pome AT® B oOmene sHeprun. Metabonudeckne myTH U CONPSDKEHHBIE PEaKLIIH.
OxucneHHble U BOCCTaHOBJICHHBIE (hopmbl kopepmenToB. OxkucnurensHoe hocopumrpoBanue. CpaBHeHUE
nytei pochopunmposanus. [{ukin muMoHHOH KucioThl. OpraHu3aius IbIXaTeIbHON 1end. Perysius nenu

nepeHoca 3JIEKTPOHOB B Mpolieccax AbixaHus. OTpuLaTesbHble CBOWCTBA ATIOKCHIOB.



Tema 10. I'opmoHBI U UX pPoJib B 00MeHe BemecTB( 64acoB)

Knaccupukauus 6noperyisTopos: FOPMOHBI, HEHPOMEIUATOPHL, JIEKAPCTBA U KCEHOOMOTHKH. I OpMOHBI —
XUMHYECKHUE PEryJSITOpbI SHAOKPUHHON cucteMsl. Kiaccuukauys ropMOHOB: O€IKOBBIE TOPMOHBI,
CTEpPOUHBIE, TPOU3BOIHBIE aMHHOKHUCIOT. I Ipuninns! paboTel ropMoHOB. AnpeHanuH. Hefipomenuaropsr -
XUMHYECKHUE PETYJSITOPBI HEPBHON CHCTEMBl. MeXaHn3M nepeaavu HePBHOTO CHTHaa M POJIb
HEMpOMEeaNaToOpOB. ALIETUIIXOJINH, €0 arOHNUCTBI M AHTATOHUCTHL. | MCTAMUH M aHTUTUCTAMUHHBIE
npenapatel. CepoTOHNH, 1opaMHUH U aHTUAeTIpeccanTsl. JlohaMiH U HAPKOTHYECKAs 3aBUCUMOCTb.
JlekapcTBa 1 KCEHOOMOTHKHN: MEXaHU3MBI IEHCTBUS U META0OIHN3M.

Knaccupukauus ropmoroB. BzanMocssi3b 00MEHOB BeIecTB. Y pOBHH PEryJisiiuu 0OMeHa BELIECTB.
Jkosoro— OnoxuMuieckue B3aumoaeiicTeus. TokcHHbI pacTeHui. [InineBbie aTTpakTaHThI U CTHMYJIITOPBI
XeMoperyasTopsl AHTPONOreHHbIE OMOAKTUBHBIE BEIECTBA. JKOJIOTUIECKH Oe30T1acHbIe CIIOCOOBI
BO3/IEHCTBHS HA OPTaHU3MBI.

Tema 11. Bzaumocss3b U pery/sinus o0MeHa BelecTB(6 4acoB)

[Tpobnembl OMOXUMHUYECKON 3KOJIOTHH.

[Tousitue o merabonusme u Metabomuecknx nyTsax. Karadonusm u anabomsM. Metabou3M yriieBOIOB.
[IpoGnemMbl HEBOCIPUUMYHMBOCTH K JIakTO3€. Perynsius conepskaHust MIFOKO3bI B KPOBH (MHCYJIMH U
rimokaron). Jlnaber. MeTonpl aHaN3a TIFOKO3BI B KPOBU M Moue. MeTabomu3M JTUmuaoB. XpaHeHUe U
pacuierienne kupoB. OxucieHne 1 ONOCHHTE3 HACBIIIEHHBIX KUCIOT. MeTabomn3m OeNKOB U aMUHOKHCIIOT.
BsanmocBsi3b 0OMeHa 6eskoB, yriaeBoAoB U ununoB. [Ipobnemsl perymsaunn Merabonnsma. Perynsaus u

HUHTErpanus oOmeHa BCILICCTB Y MJICKOIMUTANOLIUX



TemaTuueckoe NIAHMPOBAHUE

Pasnesnl KonnuectBo yacos N3 Hux npakTuyeckux pador
Beenenue . 4

Tema 1. Xumudaecknii coctap | 10 1
JKUBBIX OPTaHU3MOB.

Tema 2. benku. 12 2
Tema 3. DdepMeHTHI 9 1
Tema 4. ButaMuHBIL 9 1
Tema 5. HyknenHosble 14

KHUCJIOTBHI.

Tema 6. Pacnian u 6uocunres | 5

OenKoB

Tema 7. YrieBogbl 1 UxX 12 1
oOMeH.

Tema 8. Jlurmuab! u ux odmen. | 12 2
Tema 9. buonornueckoe 4

okucjenue u cuare3s ATD

Tema 10. I'opMoHBI 11 UX pOJIB | 6 1
B 0OMEHE BEIIECTB.

Tema 11. B3auMocBs13b 1 6

peryJsinus 0OMeHa BEIIeCTB.

[Tpobnempr GHOXUMHUYECKOH

SKOJIOTUH.
AaTa
Ne ni/m Tema ypoxka
11 kaacc 1 yac (2025-2026 y4eOHbIiH rox)
IIpenver  Omoxumuu.  CraTuueckass  OMOXUMHA.  U3yUCHHE
1 XHUMHYECKOIO COCTaBa U CTPOEHUS BEIIECTB, COAEPKAIINXCS B KUBBIX
OpraHusMax.
JuHaMudeckass OHMOXUMHSA. HM3Y4eHHE OOMEHHBIX MPOLIECCOB Kak
2 OCHOBBI JI€ATENIbHOCTH JKUBBIX OpraHu3MoB. (OCHOBHbBIE METOJbI 1
OMOXUMUH.




Pabotsr BBIIAIOIIUXCST YUEHBIX OMOXMMHUKOB. PaGoter
M B .Jlomonocosa, A.JlaByasee, © Bénepa, Jl.Ilacrepa, H H.3unuHa,

3 M. Beptio, A M.Bbytneposa, O.®umepa, Jl.Ilonunra,
A M, JlanuneBckoro u aAp. buoxumusi u 310pOBbE, OMpEneTEeHUE
Ouoxumum, 3a1auu OMOXUMUH, OOJIACTH UCClenoBanus. buoxumus u
apyrue OHOJIOTHUECKUE HAYKH.

OOwmmii SKCIePUMEHTABHBINA TTOAXO, HCIIONb3YEeMbI B OHOXHUMHUH.

4 OcHoBHBIE mocTIoKeHHs Omoxumuu. KauecTBeHHBIH aHanu3 cocTaBa
OPTaHHUYECKUX BELIECTB

5 Tema 1. Xumudeckuil coctaB KUBbIX oOpraHusmMoB (12 dyacos).
DNeMEeHTBI TEOPUU KIIETOUHOTO CTPOCSHUSI.

KneTouHsle opraHeuibl UX CTpoeHHe M QYHKLHUH: PO, LUTOILIa3Ma

6 (MUTOXOHIpUH, JIM30COMBI, SHAOIUTA3MATHYECKas CeTb,
rHajoIuia3Ma), KJIeTOYHass MeMOpaHa.

KneTouHsle opraHeuibl UX CTpoeHHe M QYHKLHUH: PO, LUTOILIa3Ma

7 (MUTOXOHIpUH, JIM30COMBI, SHAOIUTA3MATHYECKas CeTb,
rHajoIuia3Ma), KJIeTOYHass MeMOpaHa.

8 CpaBHEHHE KJIETOK TNPEACTaBUTENEH pasHbIX LAPCTB  JKUBBIX
OpPTaHHU3MOB.

9 Ponb, BOIBI B )KM3HEAEATEIBHOCTH KIETKH.

10 DONeMEeHTHBI COCTaB OpraHW3Ma. Makpo- W MHKPO3JIEMEHTHI.
ITonsiTre O rIaBHBIX OMOTEHHBIX 3JIEMEHTAX.

11 3aKOHOMEPHOCTH PACIIPOCTPAHEHHS HJIIEMEHTOB B JKUBOH MPHUPOZE.

12 ITorpebHOCTH OPraHU3MOB B XMMHYECKHUX 3JIEMEHTAX.

13 OCHOBHBIE THUIBI COENUHEHHH, BXOIIIMX B COCTAB JKHUBBIX
OPTaHHU3MOB: OPTAaHMYECKUE U HEOPTaHMYECKHE COSTUHEHMUSI.
OCHOBHBIE THUIBI COENUHEHHH, BXOIIIMX B COCTAB JKHUBBIX

14
OPTaHHU3MOB: OPTAaHMYECKUE U HEOPTaHMYECKUE COCTUHEHUS

15 XuMuueckasi OpraHu3anus KJIETKH.

Makpo3JIeMEHTBL. MUKpO3T€MEHTHI. Y IBTPaMUKPOIIEMEHTHI.

16
DJIeMEeHTBI - OUOTEHBI

17 Tema 2. benku (1049acoB).

Opranndeckrie BEIECTBa KIETKU

18 AMUHOKHCIIOTBI CTPOCHHUE U KIACCU(UKALIUS, METOABI AaHAJIH3A.

19 XUMHUYECKUE CBOWCTBA AaMUHOKHUCIIOT.

20 Cunres Genxa. .

21 IlepBuyHas CTPyKTypa GEIKOB

77 XUMHUYECKHE CBOWCTBA W METOABl OMNPEACNICHUS MEPBUYHOH

CTPYKTYPBI OEJKOB.




BHyTpu- M MeXMONEKyISpHBIE B3aMMOJEHCTBUS, OMNPEAEISAILINe

23
MPOCTPAHCTBEHHYIO CTPYKTYpPY OEJKOB.
24 CtpyxTyps! (koHpOpMAILHH) OEIKOBBIX MOJIEKYI.
25 Knaccupukauus 6e1Kos.
26 IIpakTrueckas padora Ne4: «KadecTBeHHBIE peakIMH Ha OENKWI».
3HaueHne OEIKOB B OPTAHUYECKOM MHpPE
27 Tema 3. ®epmeHThI (99acoB).
buomenumHckoe 3HaueHne HEepMEHTOB.
28 Homenknatypa u kinaccudukanusi GepMeHTOB.
29 CTtpykTypa 1 KaTaIMTHYECKHE CBOHCTBA (DEPMEHTOB
30 [IpuHIMTIEL HEHCTBUS (PEPMEHTOB.
31 KonudecTseHHOe onpesienenne (epMeHTaTUBHOH aKTHBHOCTH.
32 Bnusiane temneparypsl, pH, koHnenrpamuii pepmenta u cyocTpara:
Ha CKOPOCTH ()€PMEHTATUBHBIX PEAKLIUH
33 Bnusiane temneparypsl, pH, koHnenrpamuii pepmenta u cyocTpara:
Ha CKOPOCTH ()€PMEHTATUBHBIX PEaKLIUI
Perymsiumst akTUBHOCTH (DEPMEHTOB: aJUIOCTEPUUYECKHI KOHTPOIIb,
34 KOHKYPEHTHO€ M HEKOHKYPEHTHOE HWHTHOMpOBaHUE, KOBAJICHTHAsS
MOIU(DHUKALHS U TEHETHYECKHI KOHTPOJIb.
10- 11 k1acce
35 KogepmenTs! 1 kodakTopsl
Tema 4. Buramunsl. (9 qacos)
36
Uctopust otkpeiTus .O0LIIME MOHATHS
37 KupopacTBopruMble BATAMUHBI
38 BonopacTBopuMble BUTAMUHBI
39 BuramuHononoOHbIe BeIeCTBa.
40 IIpakTrueckas pabora Ne6 «OnpeneneHre HaIUINe BUTAMHHOBY.
41 KauecTBeHHbIE peakMy Ha BUTAMHIHBI
42 Buramunsl: onpeneneHue U KJIacCupUKaLHsL.
43 CTtpoeHre BUTAMHHOB M UX POJIb B (PEPMEHTATUBHBIX PEAKLIUSIX U B




0oOMeHHBIX nporieccax. JKupopacTBOpUMbIe BUTAMHUHBL: BUTAMHH A U

J: ctpoenune u cBorictBa. Bogopacteopumelie Butamusnsl. C, PP, B.

KauecrBenHbIE p€aknu Ha BOAOPACTBOPUMBIC BUTAMUHDI.

44
HHrnburops! pepMeHTOB Kak JIEKAPCTBEHHBIE CPE/ICTBA.
Tema 5. HyknennoBble kucioTsi (14 4acos)
45
buonoruueckoe 3HaueHNE HYKIEUHOBBIX KHCIOT.
46 Hctopust OTKPBITUS U M3YUEHUE HYKJIEHHOBBIX KUCIIOT.
47 CtpoeHue U PYHKIINH B )KUBBIX OpraHU3MaXx.
48 ITepenaua HacaencTBEHHBIX MPU3HAKOB. brocunaTes OenKoB.
[Ipouecce! penaukanuy, TPAHCKPUTILIMUA U TPAHCIISLINH.
49
50 HyxnenHosbie kucaoTel. UX BUABL
51 JHK. buonorniyeckoe 3Ha4EHUE
52 Crtpykrypa u ¢pynkuauu JJHK
Bugaet PHK. buonorudeckoe 3nauenue. CpaBHUTEIbHAS
53
xapakrepuctuka PHK
54 MarpuuHble peakiuy ;| peayTUIUKaLys, TPAHCKPUITLUS U TPAHCIIALIHS.
55 Pemenue 3ama4 no teme: «buocunTes Oenkay.
56 MyTtarenes. @akTopsl MyTareHesa.
57 MyrTareHe3 1 HaclieACTBEHHbIC 3a00ieBaHusl. MyTalluu U UX BUJIBL.
58 buoTexHoI0THA U TEHHAsT UHKEHEPHsI
Tema 6. Pactian u 6GuocuHTe3 6eaKoB( S 4acoB)
59
Pacnan 6enkoB.
60 Ctpoenne pudocom. IIpoTeacoMbl- KOMIUIEKCH TPOTEOIUTHIECKUX

bepmeHTOB.

61

MeTabomu3M aMHUHOKHCIIOT. AKTUBUPOBAHUE AMUHOKUCIIOT




62 BuocunTes Genkos. MaTpuyHasi cicTeMa CHHTE3a.
63 I'enernueckuii kon. Kon 6enkoBoro cuHTe3a.
Tema 7: Yrnesons! (12 yacos)
64 Ponb u pyHKIIMEN yTIeBOAOB
65 Knaccupukanus yrineBonos u ux Haubosee BaKHbIE PEaKLIUU
66 I'mokoza. Ctpoenue.
67 XUMHUYECKUE CBOMCTBA MOHOCAXaPUIOB Ha MPUMEPE TIIIOKO3BI
68 ,£I,V|caxapM,c|,b| N NOJINCaxapuapl: TaKTO3a, Ma/IbTO3a, CaxXxapo3a, Kpaxmaln,
rMMKoreH, uenano3sa, XMH1UH.
69 Fnnkoans nnam bpoxkeHue. Moancaxapuabl: Kpaxmas U IJIMKOTeH.
70 AHaspobHbIl rMKkoauns. AspobHoe pacluensieHne
71 DOTOCUHTES KaK NpUMep CUHTE3a yr/1eBOA0B.
Ponb u pyskuuu yrnesonos. Ponb yrieBogos B MUTaHUU
72
OOMeH yrieBooB B OpraHu3Me
73 IIpakTrueckass pabora Ne 7 «BrimeneHue riukoreHa M3 MEYEHU
SKHUBOTHBIX)»
74 buomenuumHCcKoe 3HaU€HUE YIIE€BOIOB.
75 Hapymenue obmeHa yrieBoos.
Tema 8. Jlununbt u ux oomen( 12 4acoB).
76 Ponb nununos B opranusMe.
77 IIpocTeie >xupel — TpUraUUEPUAbL. XUMHYECKHE CBOUCTBA.
78 IIpakTrueckas padora Ne§ «JIumuasl 1 UX CBOMCTBAY.
79 IIpakTrueckas padora Ne9 « OMbUIEHHE KUPOBY.
IlepesapuBanue U TPaHCHOPT JUNUAOB. PONb JUNMAOB B OpraHU3Me
80 buomennuuHCKOe 3Ha4YE€HNUE JTUNTUAOB
31 Dochomunuael ¥ UX OUOIOTHUECKAs POJIb.
Bocku. Ctpoenue u GyHKIINU.
82

Crepounpl U CTEPOIBI.




Teprnensl u crepounpl. CTpoeHHME U TPAHCIOPTHbIE CBOMICTBA

83
KJIETOYHBIX MeMOpaH.

84 Kuposas Tkanb. buoxumus arepockieposa

85 DWKO3aHOUIBI: TPOCTATTIAHANHBI U JIeHKOoTprueHbl. CpuHrOMUMUBL.

86 Dochomunuabl u UX OUOIOTUYECKas POITb

97 KauecTBeHHass peakumsi Ha S>KETUHbIC KHUCJIOTHL JKHpoBasi TKaHb.
buoxumus atepockieposa.

38 Tema 9. buonorudeckoe okucienne u cuare3 AT® (4 gaca)
DHAEPTrOHNYECKUE U SK3EPTOHMUECKUE PEAKIIUN B )KUBOMN KIIETKE..

89 Metabonmu3M U nonydeHue Omoxumudeckod snepruu. Ponmp ATD B
obmene sreprun. MeTabonuyeckue MyTH U COMPSIKEHHbIE PEaKLIUU.

90 OxucneHHblE U BOCCTAHOBJEHHbIE  (OPMBI  KO(DEPMEHTOB.
OxucnutenbHoe pochopunupoBanue.
CpaBHenue myteit docopunupoBanusi. [{UKIT JTUMOHHONW KHCIOTHI

9] Opranmzanus AbIXaTeAbHON wLenu. Perymauumst wmenu mnepeHoca
3JIEKTPOHOB B TMporeccax Abixanusi. OTpuLIaTEeNbHBIE CBOICTBA
SMOKCHUIOB
Tema 10. [opMOHBI 1 UX pPoJib B 0OMeHe BemecTB( 64acoB)

9 Knaccudpukanmst OuOperyisiTopoB.  TOPMOHBI, HEHPOMEIUATOPHI,
JIEKapCTBa U KCEHOOMOTHUKU.
l'opMOHBI — XUMHYECKHE PEryJATOPbl SHAOKPUHHON CHCTEMBL

93 Knaccudpukanmst TOPMOHOB: O€NKOBBIE TOPMOHBI, CTEPOUIHBIE,
MPOU3BOHBIC AMUHOKHUCIIOT. [IpuHIHIBI pabOTh TOPMOHOB.
Anpenamnd. HefipomenuaTtopbl -XUMHUYECKHE PETYJSATOPbl HEPBHOMN

94 cUCTeMbl. MexaHu3M Tiepenadyd HEPBHOTO CHTHAJAa U POJb
HEHPOMEINATOPOB.
ALETHIXOJIUH, €ro aroHUCTbl HW AHTAaroHUCThl. [UCTaMUH U

95 aHTUTUCTAaMUHHBIE  Tipermaparbl.  CepoToHmH,  nodaMuH U
anTuaernpeccanthl. Jlopamun u HapKOTHYECKAsT 3aBUCUMOCTb.
JlexapcTBa U KCEHOOMOTHKHY: MEXaHU3MbI IEUCTBHS U METaOOIHU3M.
Knaccugukanusi ropMmoHOB. B3auMOCBsi3b OOMEHOB BEIIeCTB. Y POBHU
perymsuuu  OoOMEHa  BEHIECTB.  JKOJOro—  OMOXMMHYECKUE

96 B3auUMOJenCcTBUs. TOKCHMHBI pacTeHui. lluineBble aTTpakTaHTBl U
CTUMYJISITOPBI ~ XEMOPETYJISTOPbl  AHTPONOTeHHbIe OMOAKTUBHBIE
BEIECTBA. JKOJIOTMYECKH Oe30macHble CHocOObI BO3MEHCTBHUS Ha
OpPTraHU3MBI.

97 Tema 11. B3anMocBs3b U peryisiiys oOMeHa BelecTs (64acoB)

[Tpobnembl OMOXUMHYECKON 3KOJIOTHH.




[Tonsitue o MeTabonaM3Me U META0OTMUECKUX MY TSIX.

8 Karabomusm u anabommsm. Merabonusm yrineoaos. [Ipobiemsr 1
HEBOCIIPUUMYUBOCTHU K JIAKTO3€.

99 Perymsiums coneprkaHus TIIFOKO3bI B KPOBH (MHCYJIUH U TJIFOKATOH). 1

100 JHuabet. MeTonbl aHaN3a TIIFOKO3bI B KPOBH U MOYE. 1

MetabonmuaM  JIUMUAOB. XpaHEHHE H  PacLICTUICHHE JKUPOB.
101 Oxucnenne n OMOCHHTE3 HACBIMEHHBIX KUCIOT. Metabonusm Oenkos 1
1 aMUHOKHCIIOT.

Bsanmocss3p oOmeHa OenkoB, yrieBogoB W Jumuaos. [IpoGiemsr
102 peryysinuu MetadonusMa. Peryssinust U nHTerpanust oOMeHa BEeIeCTB 1

Y MICKOMUTAOINUX,

MeTtoaunueckoe obecneyeHne NPporpaMmbl

—

.T".A. CmupHoBa. OcHoBBI Onoxumun, 2022

. buoxumus YueOnuk nox penakiueit H.H. fxosnesa, 2023

. }O.b Qununmosuy. YnpakHeHUs U 3aaa4H 110 onoxumum, 2022

. b.W. 36apckuii. buoxumus, 2023

.JLIO. Anmuubepoa. 3anumarenbHast xumust, 2023

.JL.C. Camun. YBaekarenpHas xumusi, 2022

. 0. I'pacce, X. Batictmanrens. Xumus uist TFOOO3HATENbHBIX, 2023

.I'b. Ilynpnun. XuMus Ajist BCEX: OCHOBHBIE OHATUS U NPOCTENINNE ONbIThL, 2022

O 0 N1 N WL R W

. MHoroo0Opasue cBoiicTB OenkoB.// Xumust B mkoje Ne 2

10. T.A. Cmonuna, H.B. Bacunwesa u ap. [IpakTuueckue padoThl MO OpraHUYeCKOH XUMHUH (MaJIbIi
npakTuKym), 2022

11. FO.b. @ununmosuy, T.A. Eroposa, I'.A. CeBactbsinoBa. IIpaktukym no odmeit 6noxumun, 2022
12. Kpy»kKu 1o XuMuH B 1mKoJe, cocraButeiab A.Ockuna u ap. 2022

13. A. Jlenunmxep. OcHoBbl Onoxumun: B 3-x Tomax. T. 1-3, M.: Mup, 2023

14. YO .b. ®ununnosud. OcHoBbI Ouoxumuu, ¢. 503, M.: Beiciias mkona, 2022

15. }O.b. @mnmunmosuy, T.A. Eroposa, I'.A. CeBactbsiHoBa. [IpakTrkym no oOmeii buoxumum, c. 318,
M., 2022

16. Usanosa P.I'., Kasepuna H.A ., Kopomenko A.C. «Bompocsl, yripa)xHEHUs U 3aJaHUsI 110

xumuu 10-11» M., Ilpoceemenne, 2024. M.:ACT: Actpens, 2024. ®UTIN.

7. COopHuk 3ana4 u ynpaxxHeHuit Xumust XomueHnko. M3narensctso Hosast BoHa., 2024

3JIEKTPOHHBIE TOCOOUS:



CD nmucku «O01mast 1 HeopraHuvYecKas

17. buoxumus. / Ilox pen. B.B. Menbmukosa, H. Y. Bonkosa. M., 2024,
18. K. Jloy. Bce o Butamunax. M., 2024.
http://www.chem-astu.ru/chair/study/genchem/index . html
http://bril2023 narod.ru/chemistry . html

http://www.chemel .ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii 8kl/index.html

http://chem-inf.narod.ru/inorg/element. html
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