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IHosicHuTeALHAA 3aNIUCKA

[IporpamMma mMeeT cOLMANbHYIO 3HAYMMOCTH Ui Hamero oodmectBa. Poccuiickomy
o0IIecTBY HYKHBI OOpa30BaHHBIC, HPAaBCTBEHHBIC, MPEAIPUUMYUBBLIC JIOIU, KOTOPHIE MOTYT
CaMOCTOSITENIbHO MPUHUMATh OTBETCTBEHHBIC PEIICHUS B CUTYalUSX BBIOOpA, MPOTHO3UPYS HX
BO3MOXKHBIE TociencTBus. OaHa u3 3a1ad 00pa3oBaHUsI HA CETOMHS — BOCIUTAaHUE B PeOEHKE
CaMOCTOSITeNIbHOM JUYHOCTH. JlaHHasg mporpaMma CIOCOOCTBYET PAa3BUTHIO Yy YyyalIUXcs
CaMOCTOSITEIILHOTO MBIIIUICHUsSI, (JOPMUPYET YMEHUSI TMPUOOPETaTh U MPUMEHSTH, MOTYYCHHBIC
3HaHWA Ha npakThke. PazButHe M (opMupoBaHHE BBIIIEYKAa3aHHBIX KAauyeCTB BO3MOKHO
Oyiaroapsi pa3BUTHIO HAy4YHO-TIO3HABATEIILHOIO HHTEPECA BO BPEMsI 3aHSTHI.

Kypc npennazHayeH — yyamumcs — CTapliedl  IIKOJIBI  €CTECTBEHHO-HAy4YHOIO,
TEXHOJOTMYECKOTO WU YHHBEPCATBHOTO mpoduiield O0OydeHHs] M MOXKET OBITh Kak
00s3aTeNbHBIM YU€OHBIM MIPEIMETOM I10 BHIOOPY ydHalllerocs M3 KOMIIOHEHTa 00pa3oBaTEIbHON
OpraHMW3alliy B BapUaTUBHOM YacTW y4eOHOTO IJIaHa, TaK U KypCOM B paMKax BHEYpPOUHOU
JESTEIIbHOCTH W/ WU TONOJTHUTENIBHOTO 00pa30BaHMUs.

Konmenmust coBpeMeHHOro 00pa3oBaHus MOPa3yMeBaeT, YTO YUUTEIb NepecTaéT ObITh
OCHOBHBIM HMCTOYHHUKOM HOBBIX 3HAHUH, a CTAaHOBUTCS OPTraHU3aTOPOM IO3HABATEIbHON
JEATEIbHOCTH YYalluXcs, K KOTOPOW MOXXHO OTHECTH M HCCIEHOBATENIbCKYIO AESATEIbHOCTD.
CoBpeMeHHbBIE PKCIIEPUMEHTAIbHBIE HCCIEAOBAHUS MO XMMHH YK€ TPYIHO NPEICTABUTH O€3
UCIIONIb30BAaHUsI HE TOJBKO AaHAJOTOBBIX, HO W HHU(POBBIX H3MEPUTENBHBIX MpHOOPOB. B
®denepanbHOM rocy1IapcTBEHHOM oOpa3oBareiabHoM cranaapte (PI'OC) mponucaHo, 4TO OJHUM
U3 YHHUBEpPCAIbHBIX YYEOHBIX ACHCTBUIA, TPUOOPETAEMBIX YYALTUMUCS, TOJDKHO CTaTh YMEHUE
«TPOBEJICHUS OMBITOB, MPOCTHIX JKCIEPUMEHTAIBHBIX HCCIEAOBAaHUM, MPAMBIX U KOCBEHHBIX
U3MEpPEHUIl C MCHOJB30BAaHUEM AaHAJIOTOBBIX M LHU(POBBIX H3MEPUTEIBHBIX MpubopoB». s
3TOTO YYUTEIIb XUMHUU MOYKET BOCIIOJIB30BATHCS YUCOHBIM 00OPYI0BAHHE HOBOTO TIOKOJICHHS —
(G poBBIMU JTA0OPATOPHUIMHU.

[Mudposele maboparopu MO XUMHUHU MPEACTABICHBI JATYMKAMH JJII H3MEPCHUS |
pEerucTpallMi pa3IMYHBIX [apaMmeTpoB, HHTepdeiicamu cOopa HTaHHBIX M MPOTPaMMHBIM
obecrieueHreM, BU3YAJM3UPYIOIMIUM OKCIIEPUMEHTANIbHBIE JaHHbIE Ha OJKpaHe. [lpum sTom
HKCIEPUMEHT OCTAETCs TPAAUIIMOHHO HATYPHBIM, HO IaHHBIE dKCTIIEpUMEHTa 00pabaThIBAIOTCS U
BBIBOJISITCSL HA 9KPaH B PEaIbHOM MacliTade BpeMEHH U B pallMOHABLHOM Tpadudeckoit hopme B
BUJIC YHCIIEHHBIX 3HAUYCHUMU, nuarpamm, rpaduxo u tadnui. OCHOBHOE BHMMAaHUE YYalllUXCS
MIPU 3TOM COCPEIOTAYMBACTCS HE HAa COOpPKE M HACTPOMKE DKCIEPUMEHTAIHHOM YCTAaHOBKH, a Ha
MPOEKTUPOBAHUM PA3JIMYHBIX BAPUAHTOB MPOBEACHMS HKCIIEPUMEHTA, HAKOIJIEHUU JAHHBIX, UX
aHaJIN3€ U UHTEpIpeTaiuu, GopMyIMPOBKE BHIBOJIOB.

C TOYKM 3peHHs] HAyKH, DKCHEPUMEHT — JTO HCCIEAOBATEIbCKUNA METOA OOydeHUs,
KOTOPBIA TOJAHMMAET TO3HABaTEIbHBIN HHTEpeC Ha OoJjiee BBHICOKUUA YpPOBEHb, YCUIMBAET
MOTHBALIUIO CAMOCTOSITEILHON JesATEeNbHOCTH. McciaenoBarenbCKuil METO/ SIBISIETCS YCIOBUEM
dbopMHUpOBaHMS HWHTEpECa, IMOTPEOHOCTH B CaMOCTOATENBHOM, TBOPUYECKOW JIEATEIbHOCTH
yYaIuxcs.

HccnenoBaTenbCckuii MpOLECC COCTOUT W3 HECKOJIBKUX JTAloB: Pa3/IeJIeHHE CMECH
BEIIIECTB, BBIJICIICHUE MOJIEKYJI ONPEAECNEHHOTO CTPOCHHUS, UX UACHTU(DUKAIINS U U3yUYeHHE POIU
B MeTabonu3Me.

3aHATUS. UHTETPUPYIOT TEOPETUUYECKUE 3HAHMS, U MPAKTUYECKUE YMEHUS, U HABBIKU
yyYalmxcs B €AMHOM Ipolecce IeATEIbHOCTH Y4eOHO-HCCe0BaTENbCKOT0 XapaKTepa.

JlaHHBIN Kypc cOAep KaTeIbHO CBSI3aH C KypcamMH XHMHH, OUONOTHH, PU3UKU U HOCHUT
WHTETPUPOBAHHBIN XapaKTepP, CIIOCOOCTBYSI PA3BUTHIO €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS
ydanmxcsa. B yueOHOM TutaHe 3NeKTUBHBIN Kype «buoxumusy SBISETCS 4acThiO MPEIMETHON
obnactu «EcTecTBeHHO-HayuyHbIe ITpeaMeThy. MaTepuan nocodus odecreuynBaeT: 3HAKOMCTBO C
COBpEeMEHHBIMH (PyHIaMEHTaIbHBIMUA U MPUKIAIHBIMU HCCIEAOBAHUSIMU B 00JaCTH OMOXUMUM;



dbopMupoBaHHEe y OOYYAIONMIMXCS KOHBEPTCHTHOT'O MBIIIICHUS, yriayOjleHne u 0000IeHne
3HAHUU NIKOJIBHUKOB O BBICOKOMOIJICKYJIAPHBIX BCHICCTBAX, MCTOJAX HX HU3YUYCHHA, PACKPLITUC
OPUHLIMIOB  (QYHKUIMOHUPOBAHUS JKMBBIX CHCTEM; 3HAKOMCTBO C HWCTOpUEH pa3BUTHS
C€CTCCTBO3HAHUA U COBPCMCHHBIMU p3,3pa6OTKaMI/I y‘-IéHLIX; BOCIIUTAHUC 6epe>i<H0r0 OTHOLICHUSA
K JKUBOM mnpupoze, (opMupoBaHHE KyJIbTYpPbl HUTaHHs; OOy4YeHHE apryMEHTHPOBAHHOMY
BCACHUIO NUCKYCCHHU, KCIIAHNC 3aHUMATbLCA Hay‘IHO-HpaKTH‘{eCKOfI ACATCIBHOCTBIO.

Ha 3anstusx ydamiyecss pa3BUBAIOT aHAJUTHUYECKHUE CIIOCOOHOCTH IMPH MPOBEICHUH
MPAKTUYCCKUX pa60T, YCTaHaBJIMBAOT NPUYHUHHO-CJICACTBCHHBIC CBA3U IPHU U3YUYCHHUU MCTOHLOB
OMOXMMHH, Vy3HAIOT O BO3MOXHOCTAX MX IPUMEHEHUS B  MEAMIMHE, MHILEBON
IPOMBIIIJICHHOCTH, (hapMalleBTHKE.

LeseBasi aynuTopus

VYyammecs 10 kmacca oOmieo0pa3oBaTeiabHBIX MIKOJ, KOTOpble 00opynoBanbl «Toukamu
pocTay.
esab nporpaMmbl

O3HaKOMUTH yyaluxcs ¢ OMOXUMHEN Kak HayKol 3KClepUMEHTalbHOM, coueTarolei B cebe
OpPraHUYeCKyI0 XMMHUIO W Omonoruto. Taxke TaHHBIM Kypc TMOMOXET c(hOpMUPOBATH HABBIKU
CaMOCTOSITENIbHOW paboThl ¢ LHU(POBBIMU JAaTYMKAMHU, MPOBEACHUS HU3MEPEHUH U 00paboTKU
MOJIyYE€HHBIX U3MEpeHUil. Pa3BuUTh 103HABaTENbHBINA UHTEPEC U METAIIPEIMETHBIE KOMIIETEHIIUU
o0yyaroIuxcs 4epe3 NPaKTUYECKYIO JIeSTeIbHOCTh; PacllupUTh, YIITyOuTh U 0000IIUTE 3HAHUSA
O CTPOSHHH, CBOWCTBAX M (YHKIHMIX OMOMONEKYN; c(HOpPMUPOBATH YCTOHYMBBHIM HMHTEpEC K
npodecCHOHATIBHOM 1€ TEIbHOCTH B 00J1aCTH €CTECTBEHHBIX HAYK.

Coaepxanue yueoHoro kypca «Ilpakrtuyeckasi XumMmusi»
Tema 1. XuMHUECKH IKCIIEPUMEHT U ITMGBPOBEIC JITA00PATOPHH

[udpossie natunku. O6mue xapakrepucTuku. Puzndeckue 3pGeKThl, UCIOIb3yeMbIe B paboTe
JATYHUKOB.

Tema 2. Bregenne B OHOXUMUIO

buoxuMuss — Hayka O KayeCTBEHHOM COCTaBE, KOJIMYECTBEHHOM COJCpPKaHUU U
npeoOpa3oBaHUAX B TMIPOILECCe KHUIHEACITENBHOCTH COEAMHEHUN, O0Opa3yrolnX IKUBYIO
Mateputo. Mcropust pa3BuTusi OMOXUMUU. POJIb OTEUeCTBEHHBIX YUCHBIX B PA3BUTHH OHMOXHMHHU.
B3anMocBsi3p  OMOXUMHMM C MOJIEKYJISIpHONH Ouonoruei, Onodpusukoid M OHOOpraHUYECKOH
XUMUEH. 3HaueHue OMOXUMHH JJI pa3BUTUS OMOJIOTHUH, METUIIUHBI, OMOTEXHOJIOTHH, CEITHCKOTO
XO35MCTBA, TEHETHMKH M OKOJOrMH. MeToapl OHOXMMHYECKHX HCCIEAOBaHUH U HX
XapakTepucTuka. Vcrmonp30BaHME COBPEMEHHBIX CKOPOCTHBIX M aBTOMAaTH3UPOBAHHBIX
(GU3MKOXMMHYECKUX METOJIOB aHanu3a i OMOXMMHUYECKUX Ieniell. buoxuMuyeckue MeToJbI
MOHUTOPHHIA OKPY’KAIOIIEH CPEBI.

Tema 3. XuMHUYECKHN COCTAB OPraHU3MOB U 0011Iee ToHATHE 00 0OMeHe BEIIeCTB U DHEPTHH B
JKUBOU IPUPOJIE
[TonsiTe O TJIaBHBIX OWMOTEHHBIX AJIEMEHTaX. Makpo- M MHKPOIJIEMEHTHl. 3aKOHOMEpPHOCTU
pactpocTpaHeHHUs 3JIEMEHTOB B KMBOW mpupoje. [loTpeGHOCTh OpraHW3MOB B XHMHUYECKHX
plieMeHTaX. BHOreoXMMuYecKkuid KpyroBOpPOT BEIIECTB B MPHUPOAE — OCHOBA COXpaHEHUs
paBHOBecust Omocdeprl. MacmTabbl 0OOMEHa BEIIECTB B KXWBOW mpupone. [lmactuueckue u
DHEpPreTHUECKUe BEIIeCTBAa. bHOMOrnyeckn akTUBHBIE COSAMHEHUS, UX POJIb B JKU3HH YEIIOBEKa,
KUBOTHBIX U pacTeHui. [IoHATHE O IECTHIMIAX U UX BHJIAX.
Tewma 4. benku. Pacnian u GuocunTe3 OENKOB
Ponw GenkoB B mocTpoeHnn U PyHKIIMOHUPOBAHUM KUBBIX cucTeM. [loHsATHE O mpoTeome u

MPOTEOMHUKE. AMUHOKHUCIOTHBINA cocTaB 0enkoB. [IoHATHE O MPOTEMHOTCHHBIX aMUHOKHUCIIOTAX.




Cnoco6 cBsI3W aMHHOKHCIOT B OenkoBod Mosekyne. llentuasl. I[lpupomnpie mnenTuabl
(TIyTaTHOH, Ba3ONpPECCHH, SHKe(DaTUHbI, SHIOPGUHBI U 1p.), UX (HU3HOIOTHUYECKOe 3HAYCHUE U
UCIOJIb30BAaHUE B KauecTBe MEAMLMHCKUX MpenapaToB. XUMHMUYECKHH CHHTE3 MENTHA0B
3aJJaHHOTO CTPOEHHUS M BO3MOXXHOCTH HUX mpuMeHeHHus. CTpyKTypa OENKOBBIX MOJIEKYI.
[lepuunas cTpykTypa OenkoB. [IpMHLIMIIBI U METOIbI ONpENENeHUsl NEPBUYHON CTPYKTYpBbI
Oenka. BropuuHas u HagBTOpUYHAs CTPYKTyphl OenkoB. Ilonsite 006 o- u P-koH(OpMarumsax
noymnentuaHon nernu (padotsl JI. [lommara). IlapameTpsl o-criupanv MOJMIETITHIHON IICTIH.
CBsi3b MEPBUYHON UM BTOPHUYHOW CTPYKTYp OenkoBoil mosekynbl. Knaccudukanus 6emxoB mo
3JIEMEHTaM BTOPUYHOM CTPYKTYphl. JJOMEHHBIH NPUHIMII CTPYKTYPHOH OpraHu3aluu OEJIKOB.
[ToHsTHE O CTPYKTYpHBIX M (YHKIMOHAIBHBIX JOMEHaX (Ha MpUMepe MMMYHOITIOOYJIHMHOB U
KaTQJINTUYECKH aKTUBHBIX OenkoB). Tpernunas crpykrypa OenkoB. Tumbsl —cBf3eH,
o0ecreunBaroIMX MOAEPKaHUE TPETUYHON CTPYKTYpbI. JIMHAMUYHOCTD TPETUYHON CTPYKTYPbI
6enxoB. CaMoopranu3zanysi TPETUYHON CTPYKTYphl OSJIKOBOM MOJIEKYJIBI U POJIb CHIEHM(PUUECKIX
OeNKOB-1I1allepOHOB B ATOM Inpouecce. Ilpenckazanue mpocTpaHCTBEHHOI'O CTPOEHUS OEIKOB
UCXOJIS U3 UX MEPBUYHON CTPYKTYpbl. UeTBepTHUHasl cTpyKTypa OenkoB. KoHKpeTHbIe TpUMepbl
YETBEPTUYHON CTPYKTYphl O€nKOB (TeMOrIoOWH, JTaKTaT-AeTHIpPOreHasa, Karamgasa W [p.).
Homenknatypa u kinaccudpukanus OenkoB. (DyHKUMOHANbHas KilaccUpUKaLMsg OEIKOB U
XapaKTePUCTHKA OTIEJIbHBIX IPYMI: CTPYKTYPHBIX, COKPATUTEIbHBIX, 3AIUTHBIX, TOKCUYECKUX,
PELENTOPHBIX U PEryIATOpHbIX. benku (MeTasuIoTHOHEUHBI, TEMOTJIOONH U JIp.).
Pacriag G6enmkoB. DepMEHTHI, OCYIIECTBISIFOIIME pacmnaa OenkoB. [IpoTeacoMbl — KOMILIEKCHI
IPOTEOJINTUUECKUX (epMEHTOB. MakopHble O€JIKM KpOBM KaK HCTOUYHUKU OHOJOTHYECKU
aKTUBHBIX NeNTUA0B. MeTabonn3m aMMHOKHCI0T. KOoHeuHbIe IpOoAYyKThI pacnaaa OelnKoB U IMyTH
CBS3bIBaHMA aMMuaka B opraHusme. Ilytm HoBooOpa3oBaHusi aMuHOKMCIOT. IlepBuunblie u
BTOPUYHbIE AMUHOKUCIIOTHI. 3aMEHUMbIE U HE3aMEHMMbIE aMUHOKHUCIIOTHL. bruocruHTe3 Oenkos.
Marpuunas cxema OuocuHTe3a O€JIKOB. AKTUBHUPOBAaHHE aMHMHOKHUCIOT (CHHTE3 aMUHOALWII-
TPHK). Crpoenune pubGocom. CocTaB MNpPOKapUOTHYECKUX M 3YKapHUOTHYECKHX pPHOOCOM.
[Tonupu6ocoMbl. DTarbl TPaHCIALUUM (MHULMALMS, SJIOHTallMs, TEPMUHALMS) U UX PErYJILHUs.
Kon 6enkoBoro cunTe3a. OCOOEHHOCTH T€HETUYECKOTO0 KOJa MHUTOXOHJAPUN U XJIOPOILIACTOB.
JlaGopatopHble paboThI
1. Omnpenenenue cpesibl paCTBOPOB AMHUHOKHCIIOT.
2. OnpeneneHue U3031EKTPUYECKON TOUKH JKEITATHHBI.
3. Onpenenenue TeMIEpaTypsbl MIABICHUS AMUHOKHCIIOT.
4. BnustHue TeMIiepatypsl Ha CBOICTBa OEIIKOB.
5. Bnusinue uzmenenus pH Ha cBolicTBa 6€NKOB.
6. LIBeTHbIE peakuy Ha OEIKH.
Tema 5. PepmeHTHI

PazHooOpa3zne KaTaJIUTHUECKH AaKTHBHBIX MoJeKysl. KaTamuTuuecku axkTHBHbIE O€JIKH
(oH3uMBI), KatanuTuuecku aktuBHble PHK (pnbo3umbl), KaTaauTHUeCcKW aKTUBHBIE aHTHUTENA
(a63umsbr). Kartanutuyeckas ¢ynkuus OenkoB. Pasnuumst B cBolicTBax (EPMEHTOB H
KaTaJau3aTopoB MHON npupoabl. CrnenupuiHoCTh NeHCTBUS (pepMeHTOB. Poib oTeuecTBEHHBIX
yuénbix (U.II. ITaBnoB, A. E. bpaynmreitn, B. A. DOuremprapar u nap.) B pa3BUTHH
sH3uMoioruu. Ilonstre o cyGcTpaTHOM U alJIOCTEPUYECKOM LIEHTPax B MOJIEKyJe (hepMEHTOB.
depMeHTbl MOHOMEPHI (TPUIICHH, JIU30LIUM) U MYJIbTUMEPHI (TIIyTaTHOH-peayKTasa). [lonsTue o
koepmentax. Kopepmentsr — nepenocunku Bogoposa u snekrpoHo (HAL, HAJID, ®AJI), u
atomMHubIX Tpynn (AT®, kopepment-A, HIP-caxapa). MHokecTBeHHBIE (POPMBI (HEPMEHTOB U
ux QyHKIMOHAJIbHOE 3HaueHue. M3odepMeHThl TakTaTaeruiporeHaspl. 3Hau€HUE UCCIIETOBAHUS
MHOXECTBEHHBIX (POpM (epMEHTOB Ui MEAMIMHBI, T€HETHKH, CEJIeKIMH M MOHHTOpPUHTA
OKpyXxaromiei cpenpl. Mexanusm neiictBust pepmeHTOB. DepMeHT-CyOCTpaTHbIE KOMILIEKCHI.
KoncranTta auccouunanuu ¢epmeHT-cyOcTpaTtHoro komiuiekca (KS) m xoncranta Muxasmuca
(KM). AxkrtuBatopsl U HHTUOMTOPHI (epMEHTOB. BiusHHE KCEHOOMOTMKOB Ha AaKTUBHOCTD
depmentoB. Homenknarypa u xknaccuduxanus ¢epmenton. [IpuHuummnel kiaccuduxanum




depmenToB. IlpombilluieHHOE TOMyYe€HHE U TMPAKTHYECKOE HCIOIb30BaHUE (EPMEHTOB.
[lepcnekTHBBl MPAKTUYECKOTO HWCHOJIB30BaHUS pUOO3MMOB U a03MMOB Juis  OOpbOBI €
3a00JIeBaHUSMU YETIOBEKA.
JlaboparopHbie pabOTHI

1. Tepmos1aOUIBLHOCTH (DEPMEHTOB.
2. BriusiHME aKTUBAaTOPOB ¥ HHTUOUTOPOB Ha padboTy (hepMEeHTOB.

Tema 6. ButaMuHbI 1 HEKOTOpBIE IPYrUe OUOJIOTUYECKU aKTUBHBIE COSIUHEHUS

Hctopust OTKpbITUS BUTAMMHOB. POjb BUTaMMHOB B IMTAaHMM YEJIOBEKAa U JKUBOTHBIX.
ABUTaMUHO3bl, TUIIOBUTAMUHO3bl, TUIEPBUTAMHUHO3bl. COOTHOIIEHHE BUTAMUHOB U
KopepmeHToB. Buramepus. JKupopactBopumble BHUTaMUHBL. ButamMuH A u ero yuactue B
sputenbHoM akTe. Butamunel D, K u E u ux ponp B oOMeHe BemiecTB. BomopacTBopumblie
BuTamMuHbl. Butamunsl B1, B2, B5, B6, B12, ux 3naucuue B oOmeHe BemiectB. Butamun C
(ackopOuHOBass ~ kucinora).  Pa3HooOpa3me  OMOJOTMYECKH  AKTHBHBIX  COCJIMHCHHI:
AQHTUBUTAMHUHBI, AHTUOMOTHKH, (PUTOHLMABI, TepPOUIMIBI, JAe(POIMAaHTBI, POCTOBBIC BEIIECTBA
(BakHEHIIIME NMPEACTABUTEIN U MEXaHU3MBI ICHCTBHS).
JlabopaTopHblie paboThI

1. KauecTBeHHas peakuust HA BATaMUH A.
2. KonnuecTBeHHOE onpe/iesieHne BuTamuHa P B yae.

Tewma 7. HyknenHoBbIe KUCAOTHI U UX OOMEH

Hctopuss OTKpBITUS M U3yYEHUS HYKIEUHOBBIX KHCJIOT, WX XHMHMUYECKUH COCTaB.
XapakTepucTuka IypUHOBBIX M NUPUMHUAMHOBBIX OCHOBAaHUM, BXOJSAIIMX B COCTaB
HYKJIEMHOBBIX KHUCIIOT. J[Ba TWIIa HYKJIEHMHOBBIX KHCJOT: J€30KCUPUOOHYKICHHOBAS KHUCIIOTa
(AHK) u pubonyxneunoBas kucinora (PHK). Pazmuums mexny JHK u PHK mo cocraBy
[JIaBHBIX a30TUCTHIX OCHOBAHMM, MEHTO3aM, MOJIEKYJIIPHOM Macce, JOKaIW3aluu B KIETKE U
byukusam. Ctpykrypa u ¢pynkuuu JHK. Conepxxanne JITHK B opranusme u jokanuzanus e€ B
KJIETKe (SIpO, MHUTOXOHJIPHH, XJIOpOIUIacTa, smucombl). Pasmep u dopmer momexkyn JIHK.
KonbueBas ¢opma JAHK HekoTtopbix (haroB, MUTOXOHIpHiM U XjoporactoB. [lepBuuHas
crpykrypa JHK. VYcmexu wu mepcnekTuBbl B pacmm@poBKEe CTPYKTYpbl T'€HOMOB
MUKpPOOPTraHU3MOB, paCTCHUN U KUBOTHBIX. [IpoekT «I'eHoM uenoBeka». BropuuHas cTpykTypa
JHK (mogens [Ix. Yorcona u ®@. Kpuka). KoMriieMeHTapHOCTh a30THCTBHIX OCHOBAaHUM U €&
3HaU€HUE JUId BOCIPOM3BEACHMSI CTPYKTypbl TeHOMOB. Tperuunas crpykrypa JIHK.
Ceepxcriupanuzanus JIHK. W30stouHocts u  kommaktHOCTh Mosiekyn JIHK. Crpoenue
xpomaruHa. Mytatmu B JIHK u ¢dakropsl, ux Bei3biBatomue. Penapanus crpykrypsl JJHK u eé
3HaueHue g coxpaHeHus BuOB. HacnenctBennsle 3aboneBanus. PHK, nx knaccudukanus
(tPHK, pPHK, mMPHK, msaPHK, t™PHK, Bupycusie PHK). CpaBHuTensHass XapakTepuCTHKa
BugoB PHK mo ux crpykrype m ¢ynxiusm. Mexanusm Ouocunrtesa (perumkanuun) JIHK.
®epmentsl  (PHK-monmumepaza, JIHK-nmonmumepasza, JIHK-nuraza) u OenkoBble (akTopsl,
yuactByrome B perukanun JIHK. Peruukanuonnass Buinka u astanel Ouocuutesa JIHK.
OcoOeHHOCTH peIUIMKaluu y Mpo- U 3ykapuoT. buocunte3 PHK (Tpanckpumius) u eé
perymsiuust 'y mpo- U sykapuoT. [lonsitue o TpaHckpunToHax U onepoHax. Co3peBaHue
(mpoueccunr) PHK. Cmnaiicunr u ero Buasl. Aytocmnaiicunr. «PemaktupoBanue» PHK.
OOpaTtHas TpaHCKpUIILUS U €€ 3HaueHue JJis CyIIEeCTBOBaHHUS BHUPYCOB (Ha IpHUMepe BUpyca
UMMYHOJIe(HUIMTA YeJIOBeKa W BHPYCOB I'pUINA) U BHYTPUTCHOMHBIX mepectpoek. [lonstue o
MOJIBKHBIX T€HETHMUECKUX dSJEMEHTaX W MX 3HAu€HUHU JUIsl HBOJOLMU reHoMoB. [loHsTue o
TEHETUUYECKON HHXeHepuu. [IpuHIMOBI M CTpaTerMu MOJIEKYJISIPHOTO  KJIOHUPOBAHUS.
JlocTrxKeHHs ¥ epCeKTUBBI MOJIEKYJISIPHON OMOTEXHOJIOTHH.
JIaGopatopHble paboThI

1. Beigenenre HyKJI€OnpOTEHHOB U3 IPOAKKEH.




IInanupyemMble pe3yjibTaThl OCBOCHHA Y4€0OHOI0 MpeaMeTa XUMUH
C ONMCaHUEeM YHMBEPCAJIBHBIX y4eOHBIX el CTBHI,
AOCTHIaeMbIX 00Y4YAIOIUMHUCH

JIn4yHOCTHBIE pe3yJIbTAThI:
OO0yuarouuiicss HOIYYUT BO3MOXKHOCTH [T (HOPMUPOBAHUS CIEAYIOUINX JIMYHOCTHBIX Y'Y /1

* ONpe/ieJIeHne MOTUBALMK U3yYeHHs y4eOHOro MaTepuana;

* OIICHMBAaHUE YCBAMBAEMOT'0 yUeOHOTO MaTepuaa, HCXO/s U3 COIMAIbHBIX U TMYHOCTHBIX
IIEHHOCTEH;

* MIOBBIIIEHUE CBOETO 00PA30BATEIBHOTO YPOBHS U YPOBHSA TOTOBHOCTHU K M3yYEHHIO OCHOBHBIX
UCTOPUYECKHX COOBITHH, CBI3aHHBIX C HICTOPUEH pa3BUTHs XMMHUHU U OOLIECTBA;

* 3HaHME [TPaBUJI [TIOBEACHUS B UPE3BbIUAIHBIX CUTYALUX;

* OLICHUBAaHUE COLMATBHOMN 3HAUMMOCTH IPO(DECCUi, CBI3aHHBIX C XUMHEH;

* BJIaJICHUE MTPaBUIIAMH 0€3011aCHOTO OOpAIICHUs C XUMUYECKIMHU BEIIECTBAMH U
000py10BaHUEM, ITPOSIBJICHHUE KOJIOIMUECKON KYJIBTYPBI.

MertanpeaMeTHble pe3yJabTaThl:

PerynsatuBHbie
OOy4arouuiics HOIYYUT BO3MOXKHOCTH U (DOPMUPOBAHHS CIEIYIOUINX PEryIATUBHBIX Y'Y J{

* LieJIeTI0IaraHue, BKIII0Yast MOCTAHOBKY HOBBIX IieJieil, peoOpa3oBaHue NpakTUUECKON 3a7jauul B
[I03HABATEJIbHYIO, CAMOCTOSITENIbHBIM aHAIN3 YCIOBUN JOCTUKEHUS 11€JIM HA OCHOBE yuéTa
BBIJICJICHHBIX YUUTEJIEM OPUEHTUPOB JIEHCTBHSI B HOBOM Y4eOHOM MaTepuase;

* [JIJAHUPOBAHUE ITYTH JTOCTHKEHUS LEJIEH;

* yCTaHaBJIMBAHUE LIE€JIEBbIX IPUOPUTETOB, BbIACICHHUE AJIbTEPHATUBHBIX CIIOCOOOB JJOCTHXKEHUS
e 1 BBIOOp HambOoee 3 GeKTHBHOTO criocooa;

* YMEHHE CaMOCTOATEIbHO KOHTPOJIMPOBATh CBOE BPEMsI U YIIPABIIATh UM;

* YMEHHE MPUHUMATH PEHICHUS B TIPOOIEMHON CUTYaIHH;

* [I0OCTAHOBKA y4eOHOMH 3a/1auM, COCTAaBJIEHHE [UIaHA U [10CIIE10BATEIbHOCTH JeHCTBUM;

* opraHu3anus pabouero MecTa MpH BBINOJIHEHUN XUMUYECKOT0 SKCIIEPUMEHTA;

* IPOTHO3UPOBAHUE PE3yJIbTaTa yCBOCHNUS, OLICHUBAHNE YCBOEHHOIO MaTepHaa, OLeHKa
KayecTBa U YPOBHS YCBOEHUS, KOPPEKLUS B IUIaH U CLIOCO0 NEHCTBUS MpU HEOOXOAUMOCTH

Ilo3HnaBaTenbHbIE
OO0yyaronuiicst MoJy4uT BOZMOKHOCTD /17151 (POPMUPOBAHUS CIETYIOMINX MTO3HABATEIbHBIX
YVI:

* IOMCK U BBIJIeJIeHHE UH(POpMaIUY;

* aHAJIN3 YCIOBUH M TpeOOBaHUH 3a/1a4M, BEIOOpP, COMOCTABICHHE U 0OOCHOBAaHHUE CII0c00a
pelIeHus 3a/1a4H;

* BbI0Op Hanbosee 3 (HEeKTUBHBIX CIIOCOOOB PEIICHUS 331a4H B 3aBUCUMOCTH OT KOHKPETHBIX
YCIJIOBHI;

* BBIJIBKEHHE U 000CHOBaHME T'MIIOTE3bl, BBIOOD criocoba e€ MpoBepKH;

* CaMOCTOSITEIbHOE CO3/IaHNE AITOPUTMA JIEATENbHOCTHU IPU PELIEHUH MPOOIeM TBOPUECKOTO U
IIOMCKOBOTO XapaKTepa;

* YMEHHS XapaKTepHU30BaTh BELIECTBA [10 COCTaBY, CTPOECHUIO U CBOICTBaM;

* OMMCBHIBAHNUE CBOMCTB TBEP/BIX, )KUAKHX, Fa3000pa3HbIX BELIECTB, BBIJCIEHUE UX
CYILLIECTBEHHBIX MPU3HAKOB;

* 1300pakeHUe COCTaBa MPOCTEHIINX BEUIECTB C MOMOIIbI0 XUMHUECKUX (POPMYIT U CYLTHOCTH
XUMHUYECKHUX PEaKIH ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHUH;

* IpOBe/ICHNE HAOIIO/ICHUI U ONMCAaHNe PU3HAKOB U YCIOBUHM TEUEHUS XUMUYECKUX PEaKIHid,
BBIMOJTHEHHE XUMUYECKOT0 IKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHaJIM3a HaOII0IeHUI 3a
HKCIEPUMEHTOM, PELICHUE 33/1a4, TOJyYeHHEe XUMUYECKOI HH(OpMAIK U3 PA3TUUYHBIX
HCTOYHUKOB;

* YMEHHE OPraHU30BbIBaTh UCCIIEN0BAHUE C LIETBIO IPOBEPKU THIIOTES;



* YMEHHE JIeaTh YMO3aKII0UeHNs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

* yMEHHE 00BbEKTUBHO OIICHWBATh MH(OPMAIIHIO O BEIIECTBAX U XMMUYECKHX Tpolieccax,
KPUTHYECKH OTHOCUTHCS K NICEBAOHAYYHON HHPOpMALIUH.

KoMMyHUKaTUBHBIE
OOyyaronuiics MoJIy4uT BOZMOKHOCTD 17151 POPMUPOBAHUS CIEIYIOIMINX KOMMYHHUKATUBHBIX
YV I:

* [IOJIHOE ¥ TOYHOE BBIPAXKEHHUE CBOMX MBICIICI B COOTBETCTBHUH C 33JJa4aMU U yCIOBUSIMU
KOMMYHHKAITIH;

* aJICKBaTHOE HMCII0JIb30BAHUE PEUEBBIX CPEJICTB JJI JUCKYCCUM U apTyMEHTalluu CBOEH
MO3HIINY, YMEHHE TPEACTABIATh KOHKPETHOE COAEpP KaHUE C COOOLICHUEM er0 B TUCbMEHHOW U
yCcTHOH (hopMe, orpesiesieHre CIIOCO00B B3aUMOJICHCTBUS, COTPYAHIUYECTBO B MIOUCKE U cOOpe
uHpOpMaLnu;

* OnpeJeNieHne CrocoO0B B3aMMOICICTBHS, COTPYAHUUECTBO B MOUCKE U cOope nHbopManuu,
y4acTue B IUAJIOre, IJIAaHUPOBAHUE OOIIHUX CIIOCOO0OB pabOTHI, MPOSIBIICHUE YBAKUTEIHHOTO
OTHOUICHHUS K IPYTHUM 00y4aeMbIM;

* OIIMCAaHME COJIEP KAHUS BBIIOJIHAEMBIX IEUCTBUH C LIEJIbI0 OPUEHTUPOBKH NPEAMETHO-
MPAKTUYECKON AESITeTFHOCTH;

* YMEHHUSI YUYUTHIBATh Pa3HbIe MHEHUS U CTPEMUTHCS K KOOPIUHAIIMK PA3JIMYHBIX TTO3UIIUN B
COTPYIHUYECTBE;

* (hopMynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIUIO, APTYMEHTUPOBATh U KOOPIUHUPOBATH €€ C
MO3UIUSAMH MApTHEPOB B COTPYTHUUECTBE MIPH BHIPAOOTKE OOIIETo pelieHusl B COBMECTHON
JeSITEIIbHOCTH;

* OCYIIECTBIIATH B3aUMHBIA KOHTPOJIb U OKA3bIBaTh B COTPYAHHUYECTBE HEOOXOIMMYIO
B3alMOIIOMOLIb;

* IJITAHUPOBATH OOIIME CIIOCOOBI Pa0OThI; OCYIIECTBIATH KOHTPOIb, KOPPEKIIUIO, OLIEHKY
neicTBuil mapTHEpa, yMeTh yOex1aTh;

* HCIIOJIb30BATh aJICKBATHBIE S3BIKOBHIE CPEACTBA JJIsl OTOOpasKEHUsI CBOMX UYBCTB, MBICTICH,
MOTHBOB U IOTPEOHOCTEH; 0TOOpakaTh B peun (omrcanue, 00bsICHEHNE) COJIEpKAHUE
COBepIIIaeMbIX JEHCTBUHN Kak B (hopMe IPOMKOI COIMANTU3UPOBAHHON peun, Tak U B popme
BHYTPEHHEHN peuu;

* pa3BUBATh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOIb3Ys CPEACTBA YCTHOM U MUCbMEHHOMN
KOMMYHMKAIMH NIPU paboTe C TEKCTaMU y4eOHUKA U JIONOJHUTEIIbHOM JITEpaTypoil,
CIIPaBOYHBIMHU TaOIUIIAMHU, IPOSIBIATH TOTOBHOCTh K YBRKEHUIO MHOM TOUKHU 3PEHUSI IPH
00CyXJIEHUU pe3yIbTATOB BHIMOJIHEHHON pabOTHI.

IIpeameTHbIE pe3ybTAThI

OOyJaromuiicss Hay4YnuTCs:

* IPUMEHATh OCHOBHBIE METO/IbI TO3HAHMS: HAOJIOACHNE, U3MEPEHNE, SKCIIEPUMEHT;

* XapaKTepU30BaTh TEPMUHBI U TIOHATHS, OOBSCHATHh B3aUMOCBSI3b MKy HUMH;

* 000CHOBBIBATh CUCTEMY B3IJISJI0B Ha JKUBYIO MPUPOJLY, IPUMEHSSI OMOJIOrMYECKHE TEOPHH,
Y4EHHUSI, 3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh TPAHUIIBI UX TPUMEHUMOCTH,

* KJIJacCU(hULIMPOBATh OCHOBHBIE OMOJIOTHYECKHNE MAKPOMOJIEKYJIBI;

* OUCBIBATh (DYHKLIMU OETTIKOB, HYKJIEMHOBBIX KUCIIOT, YTJIEBO/IOB U JIUIUIOB;

* YCTaHABIIMBATh CBSA3b CTPOCHUS U (DYHKIIUH OCHOBHBIX OMOJIOTHUECKUX MAKPOMOIEKYII, UX
POJIb B IIpOIeCcCcax KIETOYHOI0 MeTaboIn3ma;

* 00BSCHATH 3HAYEHUE MUKPO-, MAKPO- U YIbTPAMHUKPOAJIEMEHTOB B KJIETKE,

* IOHUMATh CYITHOCTh OMOCHHTE3a O0EJTKOB, MEXaHU3Ma JIeUCTBHs (PePMEHTOB, OMOCUHTE3A
JHK u PHK, pacnana 6enkoB, OnocuHTe3a 1 0OMeHa yIriIeBOJ0B, OMOCHHTE3a U OOMEHa
JUTIUI0B, OMOJIOTHYECKOTO OKHCTeHus U cuHTe3a AT®, MexaHu3ma JIeHCTBHS CTEPOUTHBIX
TOPMOHOB;



* pemiaTh 3aJ1auu Ha omnpeseneHue nociaeaoarenbHoct HykiaeotuaoB JJHK nu uPHK (MPHK),
anTukonoHoB TPHK, mocnenoBarensHOCTH aMUHOKHUCIIOT B MOJIEKYJIe O€Nka, IPUMEHSISI 3SHAHUS
0 PEaKIHAX MaTPUYHOTO CHHTE3a, TEHETUIECKOM KOJIe, TPUHITUIIE KOMILUIEMEHTAPHOCTH;

* JIeNaTh BBIBOJIBI 00 M3MEHEHHSIX, KOTOPBIC IPOU30MIYT B MPOIECCaX MATPUIHOTO CHHTE3a B
cilydae M3MEHEHUS MMoclieoBaTeIbHOCTH HykieoTuoB JTHK;

* 000CHOBBIBATh B3aMMOCBS3b TUNIACTUYECKOTO U DHEPTETUYECKOTO OOMEHOB; CPaBHUBATH
MPOIIECCHI TUTACTHYECKOTO U DHEPTETHUECKOT0 0OMEHOB, TIPOUCXOISIINX B KIETKAaX JKUBBIX
OpPTaHU3MOB;

* XapaKTepU30BaTh METO/Ibl OMOXUMHUYECKUX UCCIICIOBAHUIA,

* POBOJUTH Y4COHO-HCCIIETOBATENBCKYIO JICATEIPHOCTD: BBIIBUTATh TUTIOTE3bI, TNIAHUPOBATH
paboty, oTOMpaTh ¥ MpeoOpPa30BLIBATh HEOOXOAUMYIO HH(POPMAIIHIO, TPOBOIUTH
IKCIIEPUMEHTHI, UHTEPIPETHUPOBATH PE3YIIbTATHI, IEIAaTh BEIBOJIBI HA OCHOBE MOTyYEHHBIX
pe3yJIbTaTOB;

OO0yuaromuiicss NOJy4YUT BO3MOKHOCTh HAYUUTHCS:

* BBIJIBUTATh U MPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3bI 0 XUMHUYECKUX CBOWCTBAX BEIIECTB HA
OCHOBE UX COCTaBa U CTPOCHUS, KX CIIOCOOHOCTH BCTYTaTh B XUMUYECKHUE PEAKIIUH, O XapaKTepe
U MPOJIYKTAX Pa3IMYHBIX XUMUYCCKHX PEaKIIHii;

* XapaKTepU30BaTh BEIIECTBA MO COCTABY, CTPOCHUIO M CBOWCTBAM, YCTAaHABIMBATH IPUIHHHO-
CJICZICTBEHHBIC CBSI3U MEKY JIaHHBIMU XapaKTEPHCTUKAMH BEIECTBA;

* BBIJIBUTATH U TIPOBEPATH IKCIIEPUMEHTAILHO TUIIOTE3BI O PE3YJIbTaTaX BO3ICHCTBUS
pa3InYHbIX (PAKTOPOB HA M3MEHEHUE CKOPOCTH XUMUYECKOH PEaKIIUH;

* HCITOJIB30BATh MPHOOPETEHHBIC KITFOYEBBIC KOMITETECHITUH ITPHU BBITOJIHCHUU TIPOSKTOB H
y4eOHO-HUCCIIeIOBATEIbCKUX 3a/1a4 [0 U3YYECHUIO CBOMCTB, CIOCOOOB MOJTyUCHHS U
pacro3HaBaHUS BEIIIECTB;

* 00BEKTHUBHO OLICHMBATh HHPOPMAIIMIO O BEIIECTBAX U XUMHUCCKUX MPOIleccax;

* 0CO3HABaTh 3HAYCHUE TCOPCTHUCCKUX 3HAHUH 110 XUMHUU IJI TPAKTHUECKOHN eATeIhHOCTH
YeJI0BEKa;

* CO371aBaTh MOJICJIA U CXEMBI JIJIsl PEIICHHS YICOHBIX U MIO3HABATEIBHBIX 33/1a4; TIOHUMATh
HEO0XO0IUMOCTh COOIOZICHHSI IPEANUCAHUHN, TPEATIaraéMbIX B UHCTPYKIIUAX IO UCIOIB30BaHUIO
JIEKapCTB | Jp.

(I)OpMI)I KOHTPOJJIA

KoHnTpoinb pe3ynpTaToB 0Oy4eHHS B COOTBETCTBUU C JAHHOW 00pa3oBaTelIbHON MPOrpamMMoit
MPOBOAUTCA B (pOpMe MHUCHbMEHHBIX M HKCIIEPUMEHTAIbHBIX PaboT, MpeanoaaraeTcs MpoBeIeHue
MPOMEXYTOYHOM M HMTOTOBOM arrectanuu. [IpomexyTouHas arTecTauusi MPOBOJMUTCS B BHUIAE
TECTUPOBAHUS 1O TeMaM Kypca, NPUHHUMAIOTCA OTYETHI MO MPAKTHYECKHM padoTam,
CaMOCTOSITEIIbHBIE TBOPYECKHE pPAOOThI, HMTOTOBBIE YUYEOHO-UCCIEAOBATEIILCKUE TMPOCKTHI.
HToroBoe 3aHsTHE MPOXOJIUT B BHJIE HAYYHO-TIPAKTUYECKON KOH(EPEHINH HIIK KPYTIOro CTOIA,
I7I€ 3aCIyIIMBAIOTCS JOKJIAAbl YYaIIUXCs MO BHIOPAHHOW T€ME UCCIIeIOBaHMS, KOTOPhIE MOTYT
OBITH TIPENICTaBICHBI B popMe pedepaTa Uil OTYETA IO UCCIIeI0BATENIbCKON padoTe.

Cpoxku peanu3zanuu

[Iporpamma paccumtana Ha 2 rojga oOyueHus. [lepmoIWYHOCTH 3aHATUH: €XKEHEIENBHO.

JmATeIbHOCTh OAHOTO 3aHATHS — | akageMHYeCKui Jac.
@DopMBI U METOJIBI O0YIECHHUS
YuuTens pacnpenensieT yJamuxcs B y4eOHY0 TPYyTITy MOCTOSTHHOTO COCTaBa.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/m | HazBanusi pa3/ieioB M TeM NPOTrPaMMbI KoJsinyecTBO 4acoB DJIeKTPOHHbIE
BCEro KOHTPOJIbHbIE | MPaKTHYECKHE (uudposbie)
padoTbl padoTbl o0pa3oBaTe/bHbIC
pecypcsl

Tema 1 BBoaHbIE 3aHATHA. 4 2 http://school-
XUMUYECKHUIT SKCIICPUMEHT U UPPOBBIC collection.edu.ru
J1a00paTOPHH.

Tema 2 BBeneHue B OHOXUMUIO. 2 physchem.chimfak.rsu.ru

Tema3 | Xumuueckuid coctaB OpraHu3MoB U 0011ee 4 1 experiment.edu.ru
HoHATHE 00 0OMEHE BEIIECTB M SHEPTUH B
YKMBOU MIPUPOJIE.

Tema 4 Benku. Pacrian u 6MocuHTE3 OENIKOB. 8 2 https://resh.edu.ru/subject/

29/10/
Tema 5 | depMeHTHI 6 2 http://school-
collection.edu.ru

Tema 6 | BUTaMUHBI U HEKOTOPBIC IPYTHE 6 2 http://fcior.edu.ru
OMOJIOTHYECKH aKTUBHBIC COCTHHEHHSL.

Tema 7 | HykienHOBBIC KHCIIOTHI M UX OOMEH. 5 1 http://him.1september.ru

Htoro 35 10



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physchem.chimfak.rsu.ru/Source/History/index.html
http://experiment.edu.ru/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bcero Kontpoapmpie  IMpaxrueckue u3ydeHusi oOpa3oBaTeJIbHbIC
padoThI padoThI pecypest
1 Hudpossie narunku. Ob1IME 1
XapaKTEPUCTUKH.
5 Hudpossie narunku. Oo1ME 1
XapaKTePUCTUKH.
3 dusnueckue 3¢(HEKThI, UCIIOIB3YEMbIE 1
B paboTe JaTYUKOB.
4 dusnueckue 3¢(HeKThl, UCIIOIb3YEMbIE 1
B paboTe JaTYUKOB.
broxumus — Hayka 0 KaueCTBEHHOM
COCTaBe, KOJINYECTBEHHOM COJIEPIKAHUU U
5 npeoOpa3oBaHuUsAX B mpolecce 1
KHU3HEIEATEIBHOCTH COCINHEHUN,
o0Opa3yromux kuByro Mateputo. cropus
pa3BUTHS OMOXUMUH.
6 MeTo1b1 OMOXMMHYECKHX HCCIEIOBAHUHN U 1
UX XapaKTepUCTHKA.
7 [ToHsATHE O TITABHBIX OMOTEHHBIX 1
anemMeHTax. Makpo- 1 MUKPO3JIEMEHTHI.
buoreoxnmuueckuii KpyroBopoT BEIECTB B
8 MIPUPOJIC — OCHOBA COXPaHEHUS 1 1

paBHOBecus Onochepsl.




IInactuueckue u OHCPICTUYCCKUC

| BEIIIECTBA.
Bbronornvecku akTHUBHBIE COSTUHEHHUSI, UX

10 POJIb B )KU3HH YEIIOBEKA, )KUBOTHBIX U
pacTeHui.

1 Poib GenkoB B mocTpoeHUH U
(YHKIIMOHHUPOBAHUH JKUBBIX CUCTEM.

12 Crioco0 CcBsI3M aMHUHOKHUCIIOT B OCITKOBOM
ModekyJe. [lenTusr.

13 CrpykTypa O€lnKOBBIX MOJIEKYII.

14 CtpykTypa OeJKOBBIX MOJEKYI.

15 Howmenknarypa u kiaccuduranus 6eIKoB.

16 Pacnag GenkoB. depMeHTHI,
OCYILIECTBIISIONINE pacnal OEJIKOB.

17 bruocunTe3 6enxoB. MarpuuHas cxema
OuocHuHTe3a OEJIKOB.
Kop 6enkoBoro cunTeza. OcobeHHOCTH

18 TEHETHYECKOTO KOJa MUTOXOHAPHUIA 1
XJIOPOTIJIACTOB.

19 PazHooOpasue KaTamuTUYeCKH aKTUBHBIX
MOJIEKYJI.
[TonsaTue o cybecTpatHoM U

20 AJUTIOCTEPUUECKOM LIEHTpaX B MOJIEKYJe
(bepMeHTOB.
3Ha4YeHNE NCCIIeIOBAaHUS MHOKECTBEHHBIX

91 dhopm GepMEHTOB 17151 METUIINHEI,

TCHCTUKU, CCIICKIIMN U MOHUTOPUHTA
OKpYKarOILEH Cpeibl.




22

MexaHu3m nieiicTBus (hepMEHTOB.

23

24

HomenknaTypa u kiaccudukarms
(bepMeHTOB.
[TepcrieKTUBBI IPAKTHYECKOTO

UCIIOJIb30BaHUS pUOO3UMOB U a03MMOB IS
00pBOBI ¢ 3200ICBaHUSMH YETIOBEKA.

25

Hcropus oTkpsiTusa BUTAaMUHOB. Poib
BUTaMUHOB B [INTAaHUU YEJIOBEKA U
KUBOTHBIX.

26

27

ABI/ITaMI/IHO?;I)I, TUITOBUTAMUHO3HI,
THIICPBUTAMUHO3LI.

XKupopactBoprmbie BUTAMUHBI.

28
29

30

31

BopopacTBoprMbIe BUTAMUHBI.
Buramun C (ackopOuHOBast KUCIIOTA).

Pa3nooOpazue 6moornyecku akTUBHBIX
COC/IMHCHHI: aHTUBUTAMUHBI,
aHTHUOUOTHKY, PUTOHIUIBI, TEPOUTTUIBI,
nedoIuaHThl, POCTOBBIE BEIIECTBA
(BaskHEHUIIINE MPEACTABUTEIN U MEXaHU3MBI
NecTBUS).

I/ICTOpI/IH OTKPBITUA U U3YUCHUSA
HYKJIICUHOBBIX KHUCJIOT, UX XUMHUYECKUM
COCTaB.

32

Paznuuns mexny JIHK n PHK no cocraBy
IJIABHBIX a30TUCTBIX OCHOBAHUM, IEHTO3aM,
MOJIEKYJISIPHOM Macce, JIOKaJIn3aluu B
KIIETKE U (DYHKIIHSM.

33

Konsuesas ¢popma JIHK HexoTophix daros,




MHUTOXOHJIPUH U XJIOpOIUIacTOB. MyTanuu
B /IHK u ¢akTopsl, nX BhI3BIBAIOIIHE.
PHK, ux knaccudukamus (TPHK, pPHK,
MPHK, MaPHK, TmPHK, Bupycusie PHK).
CpaBHHTEINIbHASI XapaKTEPUCTUKA BUIOB
PHK 1o ux cTpykType U QyHKIHUAM.

[ToHsATHE O TEHETUYECKON MHIKEHEPHH.
[TpUHIUTIBI ¥ CTPATETUU MOJICKYJIIPHOTO
34 KJIOHUpoBaHus. JlocTkeHus 1
MEPCIEKTUBBI MOJICKYJISIPHOM

OUOTEXHOJIOTYH.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Ilepuoanueckas cucrema xuMuueckux snementoB J[.M.Menaeneesa
Tabnuua pactBopumocTu

METOIUYECKHUE MATEPHUAJIBI JIS YUYUTEJIA

Xumus: 10 kmacc: 6a30BbIil ypoBeHb: yueOHuk /O.C. 'abpuensin, U.I'.
Octpoymos, C.A. CnankoB. — 5-¢ uzaanue, nepepadbort. — Mockna:
[Ipocemenne, 2023. — 128

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://urok.apkpro.ru/

https://myschool.edu.ru/



