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IIporpamma BHeypoO4HOIi AeATeJbHOCTH 10 xumuu B 10-11
KJ1acce ¢ ucnoJib3oBanueM odopynoBanns «Touka PocTamy
[osicuuTebHASA 3aNIMCKA

Ilenesasn ayoumopusn
VYaammecs 10-11 kmacca o0meo0pazoBaTeNbHBIX IIKOJ, KOTOpBIE 000pyaoBaHbl «Todkoi
Pocrapy.

Lenv npozpammot

O3HaKOMHTH ydamuxcs ¢ OMOXUMHUEH KaKk HAyKOH AKCIIEPUMEHTAIBHOM, coueTaromeii B cede
OpPraHUYeCcKyI0 XUMHUIO W Ouosnoruto. Takxke MaHHBIA Kypc MOMOXKET C(OPMHPOBATH HABBIKH
CaMOCTOSITENIbHOM paboThl ¢ LU(POBBIMU JAaTUMKAMH, MPOBEIEHUS H3MEpPEHUH M 00paboTKU
MOJIyYEHHBIX M3MepeHuil.Pa3BuTh 1o3HaBaTeabHBIH MHTEPEC U METANPEeIMETHbIE KOMIIETEHIIUU
oOyuarouuxcs 4epe3 NpakTUYECKYIO JIeSTEIbHOCTh; paCIIUPUTh, YIIIYOUTh U OOOOIIUTh 3HAHUS
O CTPOEHHMH, CBOMCTBAX U (QYHKUIUSIX OMOMOJIEKYI; CPOPMUPOBATH YCTOWYUBBII HHTEPEC K MPO-
(heccOHaIBHON JeSITENbHOCTH B 00JIaCTH €CTECTBEHHBIX HaYK.

Cpoku peanuzayuu

[Iporpamma paccuntana Ha 1 rog oOyuenus. [lepronnaHocTs 3aHATHI: 1 Yac B Heemo

JlanHasi mporpaMMa cocTaBjieHa MO y4e€OHBIM MOCOOMSIM C MOAPOOHBIMU MHCTPYKLIUSIMH U
HEO0OXO0IMMBIM TEOPETUYECKIM MaTEPHAIIOM.

[Ipu peanuzanuu JaHHON MpoTrpamMMbl OyAeT 3aJeiicTBOBaHO oOopyaoBaHue 1eHTpa «Touka
pocTay.

Dopmbl U Memoobl 00YYeHUs
YauTens pacupenenseT yqamuxcs B y4eOHy0 TPYIIITY MOCTOSTHHOTO COCTaBa.

I[InanupyeMble pe3yjbTaTbl OCBOEHUSI Y4eOHOro ImpeaMeTa XMMHH C ONHCAHHMEM
YHUBEPCAJIbHBIX Y4eOHBIX A€ CTBUIl, JOCTUTaeMbIX 00yYAKOIIIMMHUCS

JIuunocmmuuwle pesynomameol:
Obyuarowuiics noyyum 803MONCHOCMb 01 YOPMUPOBAHUSL CLeOVIOWUX TUYHOCHBIX YV]]:
- OIpeielIeHHe MOTUBALIUY U3y4eHHs yueOHOTO MaTrepuaa;
- OLIEHMBAHUE YCBAaUBAEMOTO YUeOHOTO MaTepualia, HCX0/I U3 COLMAIbHBIX U JMYHOCTHBIX
IICHHOCTEH;
- TIOBBIIIEHUE CBOETO 00pPa30BaTEIbHOTO YPOBHS U YPOBHS TOTOBHOCTH K MU3YUEHUIO OCHOBHBIX
HCTOPUYECKUX COOBITHIA, CBA3aHHBIX C UCTOPHEH Pa3BUTHUS XUMUU U OOIIECTBA;
- 3HaHHE MPaBWJI IOBEICHUS B UYPE3BBIYANHBIX CUTYAIIHSIX;
- OLIEHUBAHUE COIMANILHOM 3HAYUMOCTH TIPO(deccuil, CBSI3aHHBIX C XUMUEH;
- BJIaJICHHE MIPaBUJIaMU OE3011aCHOTO OOpaIeHHs ¢ XMMUYECKUMHU BEIIeCTBaMU U 000PY-
JOBaHHEM, IIPOSBICHUE SKOJIOTMUECKON KYIbTYpPHI.

Memanpeomemnuie pesynivmamat:

Pezynamuenvie
Obyuarowuiicsa nOIYyYUm 603MONCHOCMb 0I5l POPMUPOBAHUS CIEOVIOUSUX PECYNIANUBHBIX
i
- LIeJIeTI0JIaraHue, BKITI0Yasi IOCTAaHOBKY HOBBIX LieJell, TpeoOpa3zoBaHue MPAaKTHUECKON 3a/jauil B
MO3HABATEIbHYIO, CAMOCTOSITEIbHBIN aHAIN3 YCIOBUIN JOCTHKEHHUS 1IeJTH Ha OCHOBE yuéTa
BBIJICJICHHBIX YUUTENIEM OPUEHTHPOB IEHCTBUS B HOBOM YUeOHOM Marepuaie;
- IUTAHUPOBAHUE MyTH JOCTH)KEHUS LIeNeH;
- yCTaHABJIMBAHUE 11€JIEBBIX IPUOPUTETOB, BBIJICJIEHHE AIbTEPHATUBHBIX CLIOCOOOB JIOCTHKEHHS
1eJId ¥ BBIOOP Haunboiee 3¢ peKTUBHOIO Crocooa;
- YMEHHUE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMs U YIIPABIIATH UM;



- YMEHUE IPUHUMATH PEIICHUS B TPOOJIEMHOM CUTYalUH;

- IOCTaHOBKA y4eOHO 3a/1auu, COCTaBIICHNE TUIaHa U TTOCIIEA0BATEILHOCTH JICHCTBHIA;

- Opranu3anus pabo4ero Mecrta Ipy BHIIOJIHEHUN XUMUYECKOTO SKCIIEPUMEHTA,

- IPOrHO3UPOBAHUE PE3YJIBTATA YCBOCHHUS], OLICHUBAHUE YCBOCHHOI'O MaTepHalla, OLICHKA Ka-
9YeCcTBa M YPOBHS YCBOCHUS, KOPPEKIIHS B IJIaH U CIIOCO0 IeMCTBUS PU HEOOXOMMOCTH.

Ilo3nasamenvnole
Obyuarowuiics noay4um 803MONCHOCMb 0151 (POPMUPOBAHUSL CLeOYIOUUX NOZHABAMENbHBIX
YVi:
- OVCK U BBIJENICHNE NH(POPMAIHH;
- aHaJIM3 yCJIOBHM U TpeOoBaHMI 3aauu, BEIOOP, CONIOCTaBIIEHUE U 000CHOBaHKE criocoba
peleHus 3a/1a9u;
- BbIOOp HanOoJee 3pPEeKTUBHBIX CIOCOOOB pELISHHS 3a/1a4H B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI;
- BBIIBMKEHHE U 000CHOBAaHUE TUIIOTE3bI, BBIOOP criocola e€ MpoBEpKH;
- CAaMOCTOSITEIIPHOE CO3/IaHUE aITOPUTMA ACATEIHHOCTH MPHU PEIIEHHH IPOOIeM TBOPUECKOTO U
MTOMCKOBOTO XapakTepa;
- YMEHUS XapaKTepHU30BaTh BEIIECTBA MO COCTaBY, CTPOCHUIO H CBOHCTBAM;
- OIIMICHIBAaHHE CBOWCTB TBEPIIBIX, KHUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICICHUE UX CYIIe-
CTBEHHBIX TIPHU3HAKOB;
- U300pakeHue cocTaBa MPOCTEUIINX BEUIECTB C TOMOIIbI0 XUMUYECKHX (GOPMYI U CYIIIHOCTH
XAMUYECKUX PEAKIMH ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA,
-IpoBeeHNE HAOIOICHUI U ONMCaHNe MPU3HAKOB U YCIOBUM TEUEHUSI XUMHUUECKUX pPEeaKLnid,
BBITNIOJIHEHNE XMMHYECKOT0 IKCIIEPUMEHTA, BEIBOIbI HA OCHOBE aHAIN3a HAOII0AeHUH 3a
9KCIEPUMEHTOM, PELICHHE 3a/1a4, IOJTyYeHUEe XMMUYECKON MH(DOPMAIK U3 Pa3IMUHBIX
HCTOYHUKOB;
- YMEHHUE OPraHU30BbIBATh UCCIIEOBAHHE C LIEIbI0 IPOBEPKH THIIOTES;
- YMEHUE JIeN1aTh YMO3aKJII0OUeHUs (MHIYKTUBHOE U 10 aHAJIOTUH) U BBIBOIBI;
- yMEHHE 0OBbEKTUBHO OLIEHUBATh HH(POPMALIMIO O BEIIECTBAX M XMMUYECKHUX MPOLIECCAX,
KPUTHUYECKH OTHOCUTBCA K IICEBIOHAYYHOM MHPOPMALIUY.

Kommynukamuenoie
Obyyarowuiics NOIYYUM 803MONCHOCb OISl YOPMUPOBAHUA CTIEOYVIOUUX KOMMYHUKAMUBHBIX
YVi:
- IIOJIHO€ ¥ TOYHOE BBIPAYKEHHE CBOUX MBICIIEH B COOTBETCTBUH C 3a]la4aMU U YCIOBUSAMU
KOMMYHHUKALIH;
- aJICKBaTHOE MCII0JIb30BaHUE PEUYEBBIX CPEACTB ISl AUCKYCCUU M apryMEHTAllUU CBOEH
MO3UILIMH, YMEHHE NPE/ICTABIATh KOHKPETHOE COJIEp’KaHUE ¢ COOOIIEHNEM €ro B IMCbMEHHOM 1
yCTHOM (hopMme, onpesienieHne crnoco00B B3auMOIeHCTBUS, COTPYJHUUECTBO B IIOMCKE U cOOpe
nHpopManum;
- onpeziesieHHne Coco00B B3auMOJICHCTBUSA, COTPYIHUUYECTBO B IOMCKE U cOOpe HHpOpMaLny,
y4yacTue B AUaiore, IIaHUPOBaHUE O0OLIUX CIIOCOO0B padOoThI, MPOSABICHUE YBAKHUTEIHHOTO
OTHOIIEHHS K JPYTUM 00ydaeMbIM;
- OIIMCAHUE COJICPKAHMS BHITOJIHAEMBIX JCHCTBUH C 11€7bI0 OPUEHTHUPOBKH MTPEIMETHO-
MPAKTUYECKOH JeATEIIbHOCTH;
- YMEHUS YUUTHIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAWHALIMM PA3IMYHBIX TO3UIUIH B
COTPYJHUYECTBE;
- (hopmynrpoBaTh COOCTBEHHOE MHEHHE M MO3UIIMIO, apIYMEHTUPOBATh U KOOPIUHUPOBATH €€ C
MO3UIMSIMHU MAPTHEPOB B COTPYIAHUUECTBE MPH BHIPAOOTKE OOILEro PEIIeHUsI B COBMECTHOM
JeATeIbHOCTH;
- OCYILIECTBJIATh B3aUMHBIN KOHTPOJIb M OKa3bIBATh B COTPYAHUYECTBE HEOOXOJUMYIO B3a-
HMMOIIOMOIITb;



- IUTAHUPOBATh 00IIHE CIIOCOOBI PadOTHI; OCYIIECTBIATH KOHTPOIIb, KOPPEKIIHIO, OLIEHKY
NeUCTBUM MapTHEPA, YMETh YOESK1aTh;

- HCII0JIb30BaTh AJICKBATHBIE S3bIKOBBIE CPEJICTBA /ISl OTOOPAKEHUSI CBOMX YYBCTB, MBICIIEH,
MOTHBOB M MOTPeOHOCTEH; 0TOOpakaTh B peun (Omucanue, 00bICHEHHE) COIepKaHHE
COBEpILIAEMBIX JeHCTBUI Kak B (hopMe rPOMKOI COIMAIM3UPOBAHHON peuH, Tak U B (hopme
BHYTPEHHEU peuu;

- pa3BUBaThb KOMMYHUKaTUBHYIO KOMIIETEHTHOCTb, UCII0JIb3Ys CPEJICTBA YCTHON U NUCBMEHHON
KOMMYHHMKAIIMH NIpU paboTe C TEKCTAMH Y4eOHMKA U JOIOJIHUTEIbHOM JINTEPATYPOl,
CIPaBOYHBIMHU TaOJIUIIAMH, IPOSBISATH TOTOBHOCTH K YBaXKEHUIO NHOM TOUKH 3pEHUs IIpU
00CYX/IEHIH Pe3yIbTaTOB BBHITIOJHEHHOW PaOOTHI.

IIpeomemmnuie pezynomamot
Obyuarowuiicss HAyUUMCcsL:
- MPUMEHSATH OCHOBHBIC METO/IbI TIO3HAHUS: HAOIIO/ICHUE, H3MEPEHUE, SKCIICPUMEHT;
- XapaKTepU30BaTh TEPMUHBI U TIOHATHUS, OOBSICHITH B3aUMOCBSI3b MEXK Ty HUMH,
- 000CHOBBIBATh CHCTEMY B3IJISIIOB HA KUBYIO IPUPO.TY, IPUMEHSST OMOJIOTMICCKHUE TCOPHH,
YYEHUs, 3aKOHBI, 3AKOHOMEPHOCTH, TIOHUMATh T'PAHUIIBI HX IIPUMEHUMOCTH;
- KJ1accuuIUpPOBaTh OCHOBHBIE OMOJIOTHUYECKHE MAaKPOMOJIEKYJIbI;
- OITMCHIBATh (DYHKIIMH OCIIKOB, HYKJIEHHOBBIX KUCJIOT, YTJICBOJIOB | JIMITH/IOB;
- YCTaHABIIMBATh CBS3b CTPOCHUS M ()YHKITMH OCHOBHBIX OMOJIOTHYECKHX MaKPOMOJICKYIT, UX
POJIb B TIpoIIeccax KJICTOYHOTO METa00IN3Ma;
- OOBSICHITH 3HAYCHUE MHUKPO-, MAKPO- M YIIbTPAMHKPOIIEMEHTOB B KIIETKE;
- IOHUMATh CYITHOCTh OMOCHHTE3a OEIKOB, MEXaHu3Ma AeHCTBUA (hepmMeHToB, bnocuuTeza JJHK
u PHK, pacmana 6enkoB, bnocuHTe3a 1 0OMeHa yrieBoJ0B, OMOCHHTE3a 1 0OMEHA JIUIH/IOB,
OMOJIOTHYECKOTO OKHUCIICHHS B ciHTe3a AT®, MmexaHu3ma JeiCTBUS CTEPOUIHBIX TOPMOHOB;
- pemaTh 3a/1a4u Ha omnpezesenne nociaeaopareabHocTy HykieotnaoB JIHK n uPHK (MPHK),
anTukoa0oHoB TPHK, nocnenoBarenbHOCTH aMMHOKUCIIOT B MOJIEKyJie OejKa, MpUMEHsIs 3HaHUS
0 peaKkusx MaTPUYHOTO CUHTE3a, FTEHETUYECKOM KOJIe, MPUHIUIIE KOMILIEMEHTAPHOCTH;
- JIeNiaTh BBIBOJIbI 00 U3MEHEHHUSX, KOTOPbIE MPOU30HIYT B MPOIIECCAX MATPUYHOTO CUHTE3a B
cllydae U3MEHEHHUs MocliefioBarebHoCTH HykieoTn 0B JTHK;
- 000CHOBBIBATh B3aUMOCBSI3b TUNIACTUYECKOTO U DHEPTETUYECKOTO 0OMEHOB; CPaBHUBATh
MIPOLIECCHI IIACTUYECKOTO U HIHEPTeTUUECKOTO 0OMEHOB, IPOUCXOASIINX B KIIETKAX HKUBbIX
OpraHu3MOB;
- XapaKTepU30BaTh METO/Ibl OMOXUMUYECKUX UCCIIEIOBAHUI;
- IPOBOJUTH YU€OHO-HUCCIIEIOBATENBCKYIO AESITEIbHOCTD: BBIIBUTATh TUTIOTE3bL, INIAHUPOBATh
paboTy, oTOMpaTh U MpeoOpa3oBLIBATH HEOOXOIUMYIO HHPOPMAIUIO, TPOBOAUTH
AKCIEPUMEHTHI, UHTEPIPETUPOBATH PE3yIbTaThl, A€NaTh BBIBObI HA OCHOBE MOJTYYCHHBIX
pE3yabTATOB;

Obyyarowuiics nNOIYYUm 03MONCHOCHb HAYUUMBCAL:

- BBIIBUI'aTh U IIPOBEPATH IKCIIEPUMEHTAIbHO TUIIOTE3bI O XMMUYECKUX CBOMCTBAX BELIECTB Ha
OCHOBE UX COCTaBa U CTPOEHUS, UX CIOCOOHOCTH BCTYIATh B XMMUYECKHE PEAKILIUH, O XapaKTepe
U MIPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEAKLIUM;

- XapaKTepU30BaTh BELIECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIUBATH [IPUYNHHO-
CJICICTBEHHBIE CBSI3U MEXKy JaHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

- BBIIBUI'aTh U IIPOBEPATH DKCIIEPUMEHTAIIBHO TUIIOTE3BI O PE3YIbTaTaX BO3AECHCTBHS Pa3IMYHbIX
(akTOpOB HAa U3MEHEHUE CKOPOCTH XUMHUUECKOH peaKinu;

- ICIOJI30BAaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIETEHIIMU TPU BBHITIOJHEHNUH IPOEKTOB U
y4eOHO-HMCCIIEeI0BATENbCKUX 3a/1a4 IO U3YYEHHIO CBOMCTB, CIOCOOOB MOTyYEHUS U pac-
[I03HABAHUs BEILECTB;

- 00OBEKTUBHO OLIEHUBATh MH(POPMALIUIO O BELIECTBAX U XUMUYECKUX MIpoIieccax;



- OCO3HaBaTb 3HAUYCHUC TCOPECTUICCKUX 3HAHUM 110 XUMHH JJIsL HpaKTI/IlIGCKOfI JACATCIIbHOCTHU
4EeJI0BEKa;
- CO3JaBaTb MOJCIN U CXEMbI JIA pCHICHUA y‘-Ie6HBIX U IIO3HABATCJIbHBIX 3a4a4, IOHUMAaTh
HeO6XOZ[I/IMOCTB CO6HIOI[€HI/I$I npeﬂnncaHHﬁ, npeaiaraCMbIX B MHCTPYKIUAX IO UCIIOJIBb30BAHUIO
JIEKapCTB U JIp.

CoaepikaHue nporpamMmbl

Tema 1. Pacuemut no xumuueckum gpopmynam. (6 uacos)

OcHOBHbBIE MTOHATHS U 3aKOHbl XMMHH. BemecTBo, XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKyJa.
3aKOH COXpaHEHUs MacChl BEUIECTB, 3aKOH MIOCTOSHCTBA COCTaBa, 3aKoH ABorajpo. KonuuectBo
BEILlECTBAa, MOJIb, MOJISIPHAsE Macca, MOJIApHBIM oObeM ra3oB. MaccoBas a0js. Beraucienue
MaccoBOM JI0JM XHMHUYECKOTO JJIEMEHTAa B COEIUHEHHH. BbIBOJ XUMHYECKOH (OpMYIIbI
BEIIECTBA [0 MACCOBBIM JOJSIM 3JeMeHTOB. OTHOCUTENIbHAS IUIOTHOCTh T'a30B. Y CTAHOBJICHUE
npocreime (GopMysbl BelIlecTBa IO MAacCOBBIM JIOJIIM 3JIEMEHTOB C HCIOJIb30BaHHUEM
aOCOIOTHOM M OTHOCHUTEIbHOW IJIOTHOCTH BellecTBa. BriBog (¢GopMynsl BemiecTBa IO
OTHOCHUTEJIbHOM MJIOTHOCTH ra3oB U Macce (00beMy MU KOJIMYECTBY) MPOJAYKTOB CTOPaHHUSL.

Tema 2. Boiuucnenusn no ypasnenuam xumuueckux peaxyuii (12 uacos)

XUMHUYECKHE peakluU. Y paBHEHHs] XUMUYECKUX peakiuil. Boruncinenue Macchbl (KOJMYecTBa,
o0bema) BellecTBAa MO HM3BECTHOM Macce(KoJIn4ecTBy, OOBEMY)OJHOTO M3 BCTYNUBUIMX B
pEaKuuI0 WU TMOJIyYUBLIMXCSA BellecTB. TemmoBoi 3¢ddext peakuuu. TepmMoxumuueckue
ypaBHEHHUs peakiuil. PacueTsl TemioBoro 3 pdexra peakiuu mno JaHHBIM O KOJIMYecTBe (Macce,
00BbeMy) OJTHOTO M3 YYacTBYIOIIMX B pPEAKLMU BEIIECTB U KOJUYECTBY BBIIACNAIOLICHCS WU
norJomaronieiicss TemoTsl. Bprunciaenne maccbl (KonuyecTBa, 00ObeMa) MPOAYKTa PEaKlUH,
€CJIM OJTHO U3 MCXOJHBIX BEIIECTB JaHO B M30bITKE. XMMHUYECKHE CBOWCTBA YIJIEBOJOPOJIOB U
crocoObl ux mosydeHusa. CXembl NpeBpallleHui, OTpaKalolue TeHETUYECKYIO CBSI3b MEXAY
YTIEBOAOPOJAMH: OTKPBITHIE, 3aKpbIThIE CMelIaHHble. Brruncienue macchl (00bema) MpoayKTa
peakIuy Mo M3BECTHOW Macce (00BheMy) MCXOJHOTO BEIIECTBA, COJEPIKAIIETO OMPEICICHHYIO
MAacCOBYIO JIOJIO TpuMeceil. Beraucienne maccoBol MM 0ObEMHOW JOJHM BbIXOJAa IMPOIYKTa
peakuuu OT TEOPETUYECKH BO3MOKHOTrO. BpIuMcCiIeHHE NMPOLEHTHOTO COCTaBa CMECU BEUIECTB,
BCTYNUBIINX B peakuuto. CXeMbl NPEBPAILECHHM, OTPAKAIOIINE I'€HETUYECKYIO CBS3b MEXKIY
KJIJacCaMH OPTraHUYeCKUX COEIMHEHHH (COCTaBUTh ypaBHEHHUS COOTBETCTBYIOIIHUX PEAKIIHil)
[IpakTuKyM: COCTaBJIEHME CXE€M MPEBPALICHUN, OTPAKAIOIIMX TI'C€HETUYECKYIO CBA3b MEXKIY
KJIacCaMH OpPraHUYecKUX coelMHeHuN. Pelenne koMOMHUPOBAaHHBIX 3a/ay.

Tema 3. Xumuueckuii skcnepumenm u yugpoewie navopamopuu (3 uacos)
Hudpossie natunku.O0mme xapakrepuctuku.dusnueckue 3(QexTsl, HCMIoNb3yeMble B
paboTe TaTYHKOB.

Tema 4. Beeoenue ¢ ouoxumuio (1 uaca)

buoxumus — Hayka 0 Kaue€CTBEHHOM COCTaBe, KOJIMYECTBEHHOM COJEp)KaHUM U Ipeolpa-
30BaHMSAX B Ipollecce KU3HEACITEIbHOCTH COeTMHEHNUH, 00pasylonux KuByto Mareputo.Mcro-
pust pa3BUTHA OMOXUMHM.POJIb OTEUECTBEHHBIX YYEHBIX B pa3BUTHM OHOXHMuM.B3aumocsszb
OMOXUMHUM C MOJEKYISIpHOW Ouonoruel, 6nopusnkoil 1 GuoopraHuueckoil xumueil.3HaueHue
OMOXUMUM JJIs1 Pa3BUTHUA OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOIMH, CEIbCKOTO XO34HUCTBa, reHe-
TUKU U SKOJIOTUH.MeTopl OMOXMMHUYECKUX HMCCIEOBAHUN M MX XapakrepucTuka.lcnonbs3oBa-
HUE COBPEMEHHBIX CKOPOCTHBIX U aBTOMAaTU3UPOBAHHBIX (PU3UKO-XUMUYECKUX METO/I0B aHalIn3a
U1 OMOXMMHUYECKUX 1esieil. BuoxuMuyeckre MeToibl MOHUTOPUHTAa OKPYXKAIOIEH Cpe/ibl.

Tema 5. Xumuueckuii cocmae op2anu3mos u oouiee nonamue 06 oomene eeuyecme u
IHepeuu 6 yHcugoit npupooe (4 uacoes)



[lonsiTe O TIIABHBIX OMOTEHHBIX 3JIEMEHTaX.Makpo- M MHKPOAJIEMEHTHL.3aKOHOMEPHOCTH
pacrpocTpaHeHHs] 3JIeMEHTOB B KHBOW mpuponae.lloTpeOHOCTs OpraHu3MOB B XHMHUYECKUX
aneMeHTax. buoreoXxumMmu4eckuii KpyroBopoT BEILECTB B MPHUPOJIE — OCHOBA COXPAHEHMsS paB-
HoBecusi buocdepsl.MacmTadsl 0OMEeHa BeliecTB B kuBoW mpupoxe.llnactuueckue u suepre-
TUYECKHE BellecTBa.bHoIOrnuecky akTUBHBIE COEIMHEHUS, UX POJIb B JKU3HU YEIIOBEKA, KU-
BOTHBIX U pacTeHuil.[loHsTHE 0 mecTuIaX U UX BUJAX.

Tema 6. Beaku. Pacnao u ouocunmes 6enkos (5 uacos)
Poub 6enkoB B MOCTpoeHNH U GYHKIIMOHUPOBAHUH KHUBBIX cucteM.[loHsTHE O IpOTEOME N
IpOTeOMHKE. AMMHOKHUCIIOTHBIN cocTaB O0enkoB.IIoHATHE O MPOTENHOTEHHBIX
aMHHOKHUCIIOTax.Croco0 CBsI3M aMUHOKHCIIOT B OenkoBoit mostekyne.[lentunst. [Ipupoaasie
MeNTU b (TTYyTaTHOH, Ba30TIPECCHH, SHKE(PaIMHBI, SHIOPPUHBI U Jp.), X GU3HOJIOTUYECKOE
3HAYEHHUE U HCII0JIb30BAHNE B KAUECTBE MEIMIIMHCKUX MTpenapaToB. XUMUUYECKUN CUHTE3
MENTHI0B 3aJJaHHOTO CTPOEHUSI U BO3MOXKHOCTU UX NpUMEHEeHUs. CTpyKTypa OEIKOBBIX
Mouekyi.[lepBuunas cTpykrypa 6enkoB.[IpUHIMIBI 1 METOIbI ONPEIeNIEHUs TIEPBUYHON
CTPYKTYpHI Oenika. BropuuHas u HaaBTOpHUHas CTpyKTyphl 6enkoB.IlonsTue 06 a- u B-
KoH(popmanusx noaunentuaHou uenu (padotsl JI.ITonunra). [lapameTps! a-crivpanu
MoJMMIENTHAHON 1ienn. CBsI3b MEPBUYHON U BTOPUYHOMN CTPYKTYp OCITKOBOM
Mouekynbl. Knaccuduxariyss 6eKkoB 1Mo 3JeMeHTaM BTOPUYHOM CTPYKTYpbI.JJoMEHHBIN MPUHIINIT
CTPYKTYpHO opranuzanuu OenkoB.JIoHATHE O CTPYKTYPHBIX U (PYHKIMOHAIBHBIX TOMEHaxX (Ha
MpUMepe UMMYHOTJIOOYIMHOB M KaTATMTUUYECKHU aKTUBHBIX OeKoB). TpeTuyHas CTpyKTypa
6enkoB. TUMbI cBA3€l, 00eceynBaIOINX NOAepKaHUE TPETUUHON CTPYKTYpHhl.JJuHaMUYHOCTh
TPETUUHOM CTPYKTYphl OenkoB.CaMoopranu3anus TPeTUYHON CTPYKTYpPbI O€IKOBOI MOJIEKYIBI 1
poJIb crienupUUecKuX OEIKOB-IIANIEPOHOB B 3TOM mpouecce.lIpenckazanue npocTpaHCTBEHHOTO
CTPOEHHUs OEJKOB UCXOAs U3 UX NEPBUYHOM CTPYKTYypbl. HeTBepTHUHAs CTPYKTypa
6enkoB.KoHKpeTHBIE MPUMEPBI YETBEPTUIHOU CTPYKTYPHI OCIKOB (TeMOTJIO0WH, JIAaKTaT-
JIETHAPOTeHAa3a, Katanasa u ap.).Homenknarypa u kinaccudukarus 6enkoB. OyHKITMOHATbHAS
Kjaccuukanus 6eIKOB M XapaKTePUCTUKA OTAEIbHBIX TPYII: CTPYKTYPHBIX, COKPATUTENIbHBIX,
3alIUTHBIX, TOKCUYECKUX, PELENITOPHBIX U PETYIATOPHBIX. beskn (MeTasioTHOHENHB!,
TeMOTJIOONH U Jp.).

Pacnan GenkoB.depMeHThl, ocymecTBisAomme pacnan 6enkoB.IlporeacoMbl — KOMIUIEKCHI
IIPOTEOIUTHYECKUX (pepMeHTOB.MaxkopHble O€JIKH KPOBH KaK MCTOYHMKH OHOJOIMYECKH
aKTHBHBIX MeNTHI0B.MeTaboau3M aMMHOKHCI0T.KOHEeUHbIe NMPOayKThl pacnaga OelKoB U IyTH
CBSI3bIBaHMSA aMMMaka B opranusme.llyrn HOBooOpa3zoBaHMs aMUHOKMCIOT.IIepBuuHBIE U BTO-
pUUYHBIE aMMHOKHUCIJIOTHI.3aMEHUMblE U HE3aMEHHMblE aMHUHOKMCIOThHL.bruocunTes Oenkos.Ma-
TpU4yHas cxeMa OuocuHTe3a OelKOB.AKTMBMPOBAHHE AMUHOKHUCIOT (CHMHTE3 aMHHOAIMI-TP-
HK).Ctpoenue pubocom.CoctraB NpOKapUOTHUECKUX M 3SyKapuoTHUeckux pudocom.llomupu-
00coMbL.OTanbl TpaHCIAUMM (MHULMALKSA, JIOHralus, TepMUHauMsa) W ux perymsuua.Koa
6enKkoBoro cuHTe3a.0OcoOEHHOCTH M'eHETUYECKOT0 KOJIa MUTOXOH/PUI U XJIOPOIIIACTOB.

Jlabopamopnutii padbomot

1.Onpenenenue cpenpl pacTBOPOB aMUHOKHCIIOT.
2.0npenenenne N30UIEKTPUIECKON TOUKH JKETaTHHBI.
3.Omnpenenenne TeMnepaTypsl MIaBICHUS] aMUHOKHCIIOT.
4. BnusiHue TeMIiepaTypbl Ha CBOMCTBA OEJIKOB.
5.Bausinue usmenenus pH Ha cBoiicTBa G€JKOB.
6.L{BeTHBIE peakMy Ha OeKH.

Tema 7. @epmenmout (1 uacos)
Pa3HooOpa3ue kaTamuTHYeCKH aKTHUBHBIX MoJIeKyl.KatanuTudecku akTUBHBIE OelKU (PH3U-
MbI), KartamuTudecku aktuBHble PHK (puOo3uMmbl), KaTalUTUYECKH aKTUBHBIE AaHTHUTENA
(ab3umpbl).Katanmutuyeckass  ¢yHknus  OenkoB.Pasnuumst B cBoiicTBax  (epMEHTOB



KaTaJIn3aToOpoB WHOW mpupoabl.CrienupuuHoCTs neicTBUs (epMeHTOB.Poib OTedecTBEHHBIX
yuénpix (M.IL.IlaBnoB, A.E.Bpaynwreiin, B.A.DHremsrapar u aAp.) B pa3BUTUHU
s3umosiorun. IlonaTne o CcyOCTpaTHOM W aJUIOCTEPHYECKOM IIGHTPax B  MOJIEKYJe
¢bepmeHTOB.DPEpMEHTHI MOHOMEpHI  (TPUIICHH, JHU30LMM) W  MYJIbTUMEpHl (TIyTaTHOH-
penykrasa).llonsatue o xodepmenrax.KopepMeHTs — MEPEHOCYHKH BOJOPOAA U IEKTPOHOB
(HAL, HAA®, ®AN), u aromubix rpynn (ATD, kodhepment-A, HIID-caxapa).MHOKeCTBEHHBIE
(bopmbI bepmeHTOB u ux (byHKIMOHATBFHOE 3Hayenne.M3odepmenTs
JAKTaTAECTUAPOTEeHA3bl.3HAUYCHUE HCCIIEJOBAaHUS MHOXKECTBEHHBIX (OpM (EpMEHTOB s
MEJUIMHBI, T€HETUKH, CEJEKUMHU UM MOHUTOPUHIA OKpYKamolled cpenbpl.MexaHusMm aAelcTBUS
bepmenTOB. DepMEHT-CyOCTpaTHBIE koMIuiekchl. KoncTanrta JUCCOLIMAUU (bepmeHT-
cyocrparnoro kommuiekca (KS) m koncranta Muxasnmuca (KM).AKTHBATOpbl M MHTHOUTOPHI
(depmeHTOB.BiusiHne KCeHOOMOTHKOB Ha aKTUBHOCTH (pepmeHTOB.HOMeHKIaTypa u kmaccudu-
kauusg QepmenToB.[lpuniunsl  knaccudukanuu  pepmeHTOB.[IpOMBIIITIEHHOE TOJMy4eHHE U
MPaKTUYECKOE HUCHOJb30BaHUE (pepMeHTOB.IlepcrneKTHBBl MPAKTUUECKOTO HCIOIb30BaHUS PHU-
003UMOB U a03UMOB JIs1 60PHOBI C 3200JIEBAaHUSIMU YEJIOBEKA.

Jlabopamopustit pabomul
1. TepmonaObuIbHOCTH (hEPMEHTOB.
2. BnmusiHue akTHBaTOPOB ¥ MHTHOMTOPOB Ha paboTy GEPMEHTOB.



KanennapHo-temaTnyeckoe NJIaHUPOBAHUE BHEYPOUHOIi 1esiTe1bHOCTH o xumum 10-11
kJyacc (2024-2025 yu. ron)

Ne

Haszpanue pa3gejioB u TeM

Kosnuec
TBO
JacoB

Hcnoan3oBan
ue
000opy10BaHu
sl EHTPa

€CTeCTBEHHOH
ay4yHOH U
TeXHOJIOTH4ecC
KoM

HANpPaBJICHHO
creil

«Touka
pocTta»

10-11 kuaace

Tema

PacueTs! o
XUMHYECKUM

dhopmymnam (6 9)

1 OcHOBHBIE TOHATUS U 3aKOHBI XUMHUH.

Hudposas
nabopaTopust

10 XUMHU

JemoHcTparg
HMOHHOE
000pyIOBaHH
e

COCINHCHUU.

3. Maccosas nond. Berunciaenue
MAacCOBOM JI0JIM XUMHYECKOTI'0 DJIEMEHTA B

Hudposas
nmaboparopust

10 XUMHHU

JlemoHcTpart
HOHHOE
06opyoBaHu
e

QJICMCHTOB.

4. BeiBo1 XMMHUYECKOU (HOPMYITbI
BEILECTBA I10 MACCOBBIM J0JISAM

Hudposas
nabopatopust

10 XUMHHU

JlemoHcTparn
HOHHOE
00opyIoBaHH
e




5. OTHOCUTENbHAS IIOTHOCTh Ir'a30B.

[Mudposas

YcranosieHnue nmpocreimei GopmyInbt nabopaTtopust
BEIIIECTBA 10 MACCOBBIM JIOJISIM 0 XUMHH
HIIEMEHTOB.
JemoHcTparng
MOHHOE
000pyaOBaHH
e
6. BoeiBog ¢opMmynbl  BemecTBa 1O Hudposas
OTHOCHTEJIIBHOW TUIOTHOCTH Ta30B U nabopatopust
macce (00beMy WM KOJIMYECTBY) 10 XUMHH
NPOAYKTOB CTOPAHUSI.
JemoHcTparg
MOHHOE
000pynOBaHH
e
7. Pemenne 3amannii EI'D
Tema | Boruncnenusinmo | 8. Beluncienne wacchl (KOJIMYECTBA, Hudposas
2 YPaBHEHUSM o0bema) BellecTBa IO  WM3BECTHOMU naboparopust
XUMHYECKIX Macce(KoJIu4ecTBy, OOBEMY)OJIHOTO U3 10 XUMHUHU
peaknwmii (12 9) | BCTYyNMUBIINX B peaKkuio 15810
MOJIYYUBUIUXCS BELIECTB.
9. TennoBoii 3¢pdexT peakiuu. Pacuerst Hudposas
[0 TEPMOXMMHUYECKUM YPAaBHEHUSM. nabopaTtopust
0 XUMHH
10. Beruncnenue Maccol (KOJIMYECTBA, Hudposas
o0beMa) MPOyKTa PeaKiiu, eCIu OJTHO nabopaTtopust
U3 UCXOJHBIX BEIIECTB JaHO B U30BITKE. 0 XUMHH
11. Xumuueckue cBoMCTBa [Tudposas
YTJIEBOJIOPOJIOB U CIIOCOOBI UX nabopaTtopust
HOJTYyYEHHUS. M0 XUMHH
12. Cxembl IpeBpalleHU, OTPaXKaIOII1e [Tudposas
TeHETUYECKYIO CBSA3b MEXKIY nabopatopust
YIJIEBOJIOPOIAMH. 0 XUMHH




13. Berancienue maccol (00bemMa)

[Mudposas

MIPOJIYKTa PEaKIu 10 U3BECTHOM Macce naboparopust
(0oOBeMy) UCXOAHOTO BEIIECTBA, 10 XUMHUHU
COJIEpIKalEero ONPEeIEHHYI0 MaCCOBYIO
JIOJIFO TIPUMECEH.
14. BerunciaeHue MacCoBOM WK Hudposas
00BbEMHOM JT0JTH BBIXOJIa ITPOIYKTa nabopaTopust
peaKIMK OT TEOPETUUYECKHA BOZMOKHOTO. 10 XUMHUHU
«Touxka
pocta»
15 Beruncienue npoueHTHOro cocTaBa Hudposas
CMECH BEIIECTB, BCTYIMUBIIHNX B PEAKITHIO. nmaboparopust
M0 XUMHUHU
«Touka
pocTa»
16 CxembI IPEBPAIICHU, OTPAKAIOIITHE Hudposas
FEHETHUYECKYIO CBSI3b MEXIY KilaccaMu nabopaTopust
OpPraHUYECKUX COCIUHEHUH. 0 XUMHH
«Touka
pocTa»
17. CocTaBieHue cxem NnpeBpaiicHum, Hudposas
OTpaXaroIMX T€HETUYECKYIO CBA3b nabopaTtopust
MEX1y KJIacCaMU OpraHHYeCKUX 0 XUMHH
COEIMHEHUH. «Touka
pocTa»
18. PelieHue sKCcriepuMEHTaIbHBIX 331a4. Hudposas
nabopatopust
0 XUMHUHU
«Touka
pocrta»

19 Pemienrie KOMOMHUPOBAHHBIX 3a/1a4.




Tema | Xumuueckuit 20.[udpossie narunku. OOmIHE JaTtuuk snex
3 IKCIIEPUMEHT U | XapaKTePUCTUKHU. TPOIIPOBOJIHO
uu¢poBkIC J1a- ctu. Jdatynk
6oparopun (3u) Temmeparyp
BI
21. JIP Nel.Ilpuemsbl paGoThl B JaTuuk aiex
XMMHYecKoii JJabopaTopum. TPOIIPOBOJIHO
ctu. Jlatunk
Temneparyp
BI
22.JIP Ne2. Hudposasi nadopaTopus 1o JaTtuuk snex
XHUMMHH. TPOIIPOBOJIHO
ctu. Jlatunk
Temneparyp
b1 JlaTunk
ek
TPOIPOBOJIHO
ctu. Jlatunk
Temneparyp
bl
Tema | Benenue B 23. buoxumus. Ucropust pa3Butus Hudposas
4 ouoxumuio (14) | Gmoxumuu. Metopl OMOXUMUYECKUX nmaboparopust
WCCIIEIOBAHMI. 10 XUMUHU
«Touka
pocTa»
Tema | XuMuueckuit 24.buoreHHbIe Hudposas
5 cocTaB 3neMeHTbl. buoreoxuMuyeckuii nabopaTtopust
OpPraHu3MOB U KpPYrOBOPOT BEIIECTB B IPUPO/IE. 0 XUMHH
oO1iee NoHATHE «Touka
00 oOMeHe pocrta»
BEIIECTB U
SHEpPruu B
KUBOU IPUPOLE |35 "Bronornuecky akTUBHBIE Hudposas
(4 1) COEIMHEHUS, UX POJIb B )KU3HH YETIOBEKA, nabopaTtopust
YKUBOTHBIX U PACTEHUH. 0 XUMHH
«Touka
pocra»

26. IloHaTHe 0 meCTUIMAAX U UX BUOAX.




27.JIP Ne3. KauecTBeHHBIN aHAJIN3
OpPraHUYeCKUX coeTHHeHn

Jaruuk anex

TPOIIPOBOIHO

ctu. Jatunk

Temneparyp
Bl

Tema

benku. Pacnag n
onocuHTE3
6enkoB (5 u)

28. CtpoeHue u CTpyKTypa OEIKOB.

29. CoiicTBa 0enkoB. OyHKIMOHAIbHAS
KJIaccu(uKaIus OeIKoB.

Hudposas
nabopaTopust
10 XUMHH
«Touxka
pocta»

30. Pacmag Oenkos.

Hudposas
nabopaTopust

IO XUMHWH
«Touka
pocTay

31. buocuHTes OEIIKOB.

Hudposas
naboparopust
0 XUMHH
«Touka
pocTa»

32. JIP Ne4. Biiusinne TemMieparypbl Ha
CBONCTBA 0€JIKOB.

Hudposas
naboparopust

10 XUMHUH
«Touka
pocTay

33. JIP NeS. Bausinne usmenenusi pH
Ha cBolicTBa 0eakoB. LIBeTHbIE
peaknum Ha OeJIKM.

Hudposas
naboparopust

0 XUMUH
«Touxka
pocTa

Tema

®epmenTsl (1)

34. CtpoeHue 1 cBoiicTBa EpMEHTOB.
MexaHu3M 1eHCcTBHS (DEPMEHTOB.

Hudposas
nabopatopust

10 XUMHU
«Touxka
pocra»

Hroro 34 4
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