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IIporpamMmma BHeypo4HOIi JesiTeIbHOCTH 1O XUMUHM B 10 Ki1acce
¢ HCoJib30BaHueM odopynoBanus «Touka Pocra»»
ITosicHuTeIbHAA 3anIMCKA

ILlenesasn ayoumopusn
Yyammecst 10 kiacca 001meoOpa3oBaTeNbHBIX IIKOJ, KOTOpbIe 00opynoBaHbl «Toukoi
Pocray.

Llenv npozpammot

O3HaKOMUTH yYaIIUXcsi ¢ OMOXUMHUEH KaK HayKOW SKCTIEPUMEHTAIBHON, COYETAOIIeH B cebe
OpPraHMYecKyI0 XUMHIO U Ouosoruio.Taxke NaHHBIA Kypc MOMOXKET C(OpPMHUPOBATH HABBIKU
CaMOCTOSITeNIbHOM paboThl ¢ MUGPOBBIMU JaTYUKaMH, IMPOBEICHHUS HW3MEpPEHUl U 00paboTKu
IIOJIyUYEHHBIX M3MepeHUil.Pa3BUTh O3HABaTENbHbBINM UHTEPEC U METAIIPEIMETHBIE KOMIIETEHIIUU
0o0y4aromuxcs yepe3 MpakTHUECKYIO JeATeIbHOCTh; PaCIIUPUTh, YIIYOUTh U 00OOIIUTh 3HAHUS
0 CTPOEHUH, CBOMCTBAX U (PYHKIHMSIX OMOMOIIEKYIT; chOpMUPOBATH YCTOWYMBBINA HHTEPEC K MPO-
beccroHanbHON AeSTENbHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.

Cpoku peanuzayuu

[Tporpamma paccuntana Ha 1 rox oOyuenus.IlepuoauuHoCTb 3aHATHIA: 2 Yaca B HEJIEIIO

JlaHHas mporpamma COCTaBJIEHA 110 Y4€OHBIM MOCOOUSAM C MOJAPOOHBIMH MHCTPYKLUSMH U
HEO0OXOUMBIM TEOPETUUYECKUM MaTEPUATIOM.

[Tpu peanuzanuu 1aHHOHM Mporpammsl OyneT 3aaeiicTBoBaHO oOopynoBaHue LeHTpa «Touka
poctay.

Dopmul U Memoobl 0OyUeHUs:
Y4uTenb pacupeesseT yJaluxcsi B yueOHYIO IPYIITY OCTOSHHOTO COCTaBa.

H.]IaHI/IpyEMI)Ie pe3yabTaTbl OCBOCHUSN y'—lQﬁHOFO npeaMera XMMHH C€ OIIMCAHHEM
YHUBEPCAJIBbHBIX yqeﬁﬂmx HeﬁCTBHﬁ, AOCTUTAEMbIX Oﬁy‘laIOIlII/IMI/ICﬂ

JIuunocmmuute pe3ynromamol:
Obyuarowuiicst noLyYum 803MONCHOCHb OJisL POPMUPOBAHUA CLEOYVIOWUX TUYHOCMHBIX VV]]:
- OTpe/IeNIeHe MOTHUBALIUY U3YYEHUS yUeOHOr0 MaTepuarna;
- OIICHMBAHHUE YCBAaUBAEMOT0 YI€OHOTO MaTepHalia, HCXO/S U3 COIMATBHBIX U JIMYHOCTHBIX
LIGHHOCTEH;
- TOBBIIIEHUE CBOETO 00Pa30BATEIILHOTO YPOBHSI M YPOBHS TOTOBHOCTH K U3YYCHUIO OCHOBHBIX
HCTOPUYECKHUX COOBITHIA, CBS3aHHBIX C UCTOPHEH pa3BUTHSI XUMHUHU U OOIIIECTBA;
- 3HAHWE MTPABWII TTOBE/ICHUS B UYPE3BBIYANHBIX CHTYAIIHSX;
- OIICHUBAHHUE COITMAILHOM 3HAYUMOCTH Mpodeccuid, CBSI3aHHBIX C XUMUEH;
- BIIaJICHHE TIpaBHJIaMU OE30MaCHOTO OOPAIEHUS C XUMUYECKIMH BEIIECTBAMH B 000py-
JIOBaHHEM, TIPOSBIICHUE SKOJIOTUIECKON KYJIBTYPHI.

Memanpeomemmnule pe3yiomamol:

Pezynamuenovie
Obyyarowuiics NOIYUUM 803MONCHOCTY O/ POPMUPOBAHUSA CLEOVIOWUX PeYTAMUBHBIX
yvia
- [IeJIeTioaraHue, BKIF0Yast IOCTAHOBKY HOBBIX IIeJiel, mpeoOpa3oBaHUe MPaKTUIECKOM 3a/1a4H B
MI03HABATENBHYIO, CAMOCTOSATENBHBIN aHAIN3 YCIOBUH JTOCTHKESHUS 11e]TH Ha OCHOBE yu&éTa
BBIJICTICHHBIX YUUTEIIEM OPHUEHTUPOB JICHCTBUS B HOBOM yU4eOHOM MaTepuare;
- ITTAaHUPOBAHUE ITYTH JTOCTIIKEHUS TICIICH;
- yCTaHaBIIMBaHUE IEJIEBBIX PUOPUTETOB, BhIJICTICHHE aJbTEPHATUBHBIX CIIOCOO0OB JOCTUKEHHUS
e ¥ BeIOOp Hanbosee 3ppekTHBHOTO Croco0a;
- YMEHHE CaMOCTOSTEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIIATH UM,



- YMEHHUE IPUHUMATh PEIICHUS B IPOOIEMHON CUTYyallUu;

- IOCTaHOBKA YUEOHOM 3a/1au, COCTABJICHHE TUIAHA U TTOCJIEI0BATEILHOCTH JICHCTBUM;

- Opranu3anus pabo4ero MecTa Mpu BHITOJTHEHUH XUMUYECKOTO SKCIIEPUMEHTA;

- MPOTHO3UPOBAHKE PE3yiIbTaTa YCBOCHHUSI, OIIEHUBAHKE YCBOSHHOTO MaTepHuaa, OleHKa Ka-
4eCTBa M YPOBHSI YCBOEHHS, KOPPEKIH B IUIaH U CIIOCOO ACHCTBUS MPU HEOOXOTUMOCTH.

Ilo3snasamenvhoie
Obyuaiowuiics NOIYUUM 803MOACHOCT 01 POPMUPOBAHUS CLEOYVIOWUX NOZHABAMENbHBIX
Yvi:
- IOUCK U BbIJENIEHHE HHPOPMALIUY;
- aHaJIM3 yCJIOBUM 1 TpeOoBaHUI 3a1a4u, BBIOOP, CONOCTaBIEHHE 1 000CHOBaHHE CIIOC00a
pelLIeHMs 3a]1a4u;
- BbIOOp Hanbosee 3((PEeKTUBHBIX CIIOCOOOB PEIICHUS 331a4H B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUIA;
- BBIJIBUKEHHE 1 000CHOBAHKE THIIOTE3BI, BBIOOD crioco0a e€ mMpoBepKH;
- CAaMOCTOSTEJIBHOE CO3/IaHUE aJIrOPUTMA AESATEIbHOCTH IPU PELICHNUH PO0JIeM TBOPUECKOTO U
IIOUCKOBOTO XapaKTepa;
- YMEHUS XapaKTepH30BaTh BEILECTBA IO COCTaBY, CTPOCHUIO U CBOMCTBAM;
- OIIMCBIBaHNE CBOMCTB TBEPABIX, KHUAKUX, Ta3000pa3HbIX BELIECTB, BbIACIEHUE UX CYILIE-
CTBEHHBIX IPU3HAKOB,;
- N300payKeHUE COCTaBa MPOCTEUIINX BELIECTB C IOMOIIBI0 XUMUUECKUX (POPMYJI U CYIIHOCTU
XMMHUYECKHX PEaKLUi ¢ OMOILBIO XUMUYECKUX YPaBHEHUI;
-[IpOBE/ICHNE HAOJI0IEHUI U ONMCAaHUE IPU3HAKOB U YCIIOBUN TE€UEHUSI XMMHUECKUX PEAKIIHM,
BBINOJIHEHNE XMMHUYECKOI0 3KCIIEPUMEHTA, BBIBOIbI HA OCHOBE aHAJIM3a HAOII0eHUH 3a
HKCIIEPUMEHTOM, pElIeHUE 3a/]1a4, I0JyYeHnEe XUMUYECKON HHpOpMaLMK U3 pa3IMuHbIX
UCTOYHUKOB,;
- YMEHHE OpraHU30BbIBaTh UCCIIEI0BAHUE C LIEIbIO IPOBEPKU TUIIOTES;
- YMEHUE JIeNIaTh YMO3aK/II0ueHHs (MHAYKTUBHOE U MO AaHAJIOTUH) U BBIBOJIBI;
- yMEeHHE 00bEKTUBHO OLIEHWBATh MH(OPMALIMIO O BEIIECTBAX U XMMUUECKHX IIpoIeccax,
KPUTUYECKH OTHOCUTBHCS K TICEBJIOHAYYHON MH(POPMALIUH.

Kommynuxamuenuvie
Obyyarowuiics NOIYYUM 03MOACHOCIb O POPMUPOBAHUS CEOVIOUUX KOMMYHUKAMUBHBIX
Yvi:
- IIOJIHOE U TOYHOE BBIPAKEHUE CBOMX MBICIIEN B COOTBETCTBUH C 337a4aMU U YCIOBUAMHU
KOMMYHHKAIIHH;
- aJICKBaTHOE UCIIOJIb30BAHUE PEUEBBIX CPEJCTB AJI AUCKYCCUU U apryMEHTalluu CBOEH
MO3UIMH, YMEHHE MIPEICTABIATh KOHKPETHOE COAEPKAHKUE C COOOIIEHNEM €r0 B MUCbMEHHOU U
ycTHOM (hopMe, onpesiesieHne Cloco00B B3aUMOIEHCTBHSL, COTPYAHUYECTBO B ITOUCKE U cOope
uH(pOopMaLnu;
- OIIpeieIeHne CIocOO0B B3aUMOJICHCTBUSA, COTPYIHUYECTBO B IOUCKE U cOOpe HHpOpMaIHH,
ydacTue B uMajore, MiIaHUPOBaHUE OOIINUX CIOCOOOB pabOThI, MPOSIBIIEHNE YBAXKUTEIHLHOTO
OTHOILEHHS K JPYTUM 00ydaeMbIM;
- ONMCAaHME COJIEP>KAHUS BBITIOTHAEMBIX JIEUCTBUM C 1IETBI0 OPUEHTUPOBKH MPEIMETHO-
IIPAKTUYECKON AESTEIbHOCTH;
- YMEHHS YUUTHIBATh pa3Hble MHEHHS U CTPEMHUTHCS K KOOPIMHAIIMK PA3IUYHbIX TO3ULUI B
COTpPYJIHUYECTBE;
- (hopmynupoBaTh COOCTBEHHOE MHEHHE U MO3UINIO, apIYMEHTHUPOBATh M KOOPAUHUPOBATH €€ C
MO3ULUSAMH MTAPTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIET0 PEIIeHUsI B COBMECTHOI
JeSITEIIbHOCTH;
- OCYILECTBJISATH B3aUMHBIN KOHTPOJIb U OKA3bIBaTh B COTPYAHUYECTBE HEOOXOIMMYIO B3a-
HMMOTIOMOIIIb;



- IUTAHUPOBATH 001IHe CIOCOOBI PA0OTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY
JIEHCTBUM MapTHEPA, YMETh YOCKIaTh;

- UCTIOJIH30BATh a/IEKBATHBIC SI3BIKOBBIE CPECTBA Il OTOOPaYKEHHS CBOMX UyBCTB, MBICTICH,
MOTHBOB U TTOTPEOHOCTEH; 0TOOpaKaTh B peyH (ONrcaHue, 0ObSICHEHHE) COACPIKaHUE
COBEpILAEMBIX JICHCTBUI KaK B (pOpME TPOMKOM COIMATM3UPOBAHHOM peun, Tak U B popme
BHYTPEHHEH peuu,

- pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIB3YsI CPEJICTBA YCTHOM U TMCbMEHHOM
KOMMYHHUKAIIMH MIPU paboTe C TEKCTaMU y4eOHHUKA U IOTOTHUTENLHOM TUTepaTypoil,
CHPAaBOYHBIMHU TAOJIUIIAMH, IPOSBIATH TOTOBHOCTh K YBaXKEHUIO MHOW TOUKH 3pEHUS TIPU
00CYXJIEHUU PE3yNbTaTOB BHIMOJIHEHHON paOOTHI.

Ilpeomemnoie pe3yromamal
Obyuarowuiics Hayyumcs:
- IPUMEHATh OCHOBHBIE METO/Ibl TO3HAHUS: HAOIOCHHE, U3MEPEHHE, SKCIIEPHUMEHT;
- XapaKTepU30BaTh TCPMUHBI U TIOHSITHS, OOBSICHATH B3AUMOCBSI3b MKy HUMU;
- 000CHOBBIBATH CUCTEMY B3IJISI0B HA )KUBYIO MIPUPOJLY, IPUMEHSST OMOIOTHUECKHUE TEOPUH,
YUYEHUSI, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHUIIBI HX TIPUMEHUMOCTH;
- KJ1IacCU(UIUPOBATH OCHOBHBIE OMOJIOTHYECKHE MAKPOMOJIEKYJIbI;
- ONHUCHIBATh (DYHKIUU OEIKOB, HYKJICHHOBBIX KHCIIOT, YTJICBOJIOB U JIUITHJIOB;
- YCTaHABIIMBATh CBSA3b CTPOCHUA U (QYHKIIMII OCHOBHBIX OMOIOTUYECKUX MAKPOMOJIEKYJ, HX
POJIb B MPOIECCaX KIETOYHOTO META00IN3Ma;
- 00BSACHATH 3HAYCHUE MUKPO-, MAKPO- U YIBTPAMUKPOAJIEMEHTOB B KJIETKE;
- MOHMMATh CYITHOCTh OMOCHHTE3a OSJIKOB, MEXaHW3Ma AeUCTBUS (epMeHToB, Onocunresa JJHK
u PHK, pacnana 6enkoB, OnocunTe3a u oOMeHa yriieBoJ0B, OMOCHHTE3a U OOMEHa JIUIHIOB,
Ouonoruueckoro okucienus u curesa AT®, mexanuzma AecTBUS CTEPOUTHBIX TOPMOHOB;
- pelmiaTh 3a7a4u Ha orpenaeneHue nociuenoareabHoctu HykieotunoB JJHK u uPHK (MPHK),
antukozoHoB TPHK, mocienoBaTensHOCTH aMUHOKHCTIOT B MOJIEKYJIE O€JKa, IPUMEHSISI 3SHaHUS
0 peaKIusX MAaTPUYHOTO CHHTE3a, TeHETUYECKOM KOJI€, PUHITUIIE KOMIIEMEHTapHOCTH;
- ZIeTaTh BBIBOJIBI 00 M3MEHEHUSX, KOTOPBIE MPOU30M YT B MPOIIECCax MAaTPUYHOTO CHHTE3a B
clly4yae U3MEHEHHUs mociefaoBareabHocTu HykineoTu 108 JJHK;
- 000CHOBBIBATh B3aMMOCBSI3b TUTACTUYECKOTO U DHEPTETHYECKOTO OOMEHOB; CPaBHUBATH
MPOIIECCHI TUTACTUYECKOTO U SHEPTETHIECKOr0 0OMEHOB, MPOUCXOAAIINX B KIIETKAX JKUBBIX
OpTraHN3MOB;
- XapaKTepU30BaTh METOAbl OMOXUMHUYECKUX UCCIEIOBAHUNL;
- IPOBOJIUTH YUEOHO-HMCCIIEI0BATENBCKYIO ICATEIIEHOCTD: BBIIBUTATh TUTIOTE3bI, TUIAHUPOBATH
paboty, oTOMpaTh U MpeoOpa3oBbIBATh HEOOXOAUMYIO HH(OPMAIIHIO, TPOBOIUTH
9KCIIEPUMEHTHI, HHTEPIPETUPOBATEH PE3YIIBTATHI, IEaTh BEIBOJIBI HA OCHOBE MOJTYUCHHBIX
pe3yIbTaToB;

Obyuarowuiics noay4um 603MONCHOCHb HAYYUMbCA.!

- BBIJIBUTATh U TIPOBEPSITH IKCIIEPUMEHTATHHO TUTIOTE3bI O XUMUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEAKIINH, O XapaKTepe
Y TIPOJTYKTaX Pa3IMYHBIX XUMUUECKUX PEaAKIIHiA;

- XapaKTepu30BaTh BEIIECTBA 0 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATH IPUUYNHHO-
CJIEICTBEHHBIE CBSA3H MEXKIY JAHHBIMHU XapaKTEpPUCTUKAMHU BELIECTBA,

- BBIJIBUTATh U MIPOBEPSITH IKCIEPUMEHTAIBHO TUIIOTE3bI O PE3YNIBTATAX BO3ICUCTBUS PA3TUUHBIX
(bakTOpoB HA U3MEHEHHE CKOPOCTU XMMHUUYECKOI peaklnu;

- ACTIOJIb30BaTh MPHOOPETEHHBIC KIFOYEBbIE KOMIIETEHIIHH TP BBIOJIHEHUHU TPOEKTOB U
yueOHO-UCCIIEeI0BATEeNbCKHUX 3a/1a4 M0 U3YYEHHIO CBOWCTB, CIOCOO0OB MOJTyUEHUs U pac-
MO3HABaHUs BEILECTB;

- 00BbEKTUBHO OLIEHUBATh HH(OPMALIHIO O BEIIECTBAX U XUMHUECKUX MPOIeCcCax;



- 0OCO3HaBaTh 3HAUYCHUC TCOPCTUICCKUX 3HAHUHU 10 XUMHUH JJISL HpaKTI/I‘ICCKOﬁ NCATCIIbHOCTHU
YeJI0BeKa;
- CO3aaBaTb MOACIIM U CXEMBbI JJId pCUICHUA y‘IGGHBIX U IIO3HAaBAaTCIIbHBIX 3aJa4; IOHUMAaTh
HEO0OXOUMOCTb COOIOZICHHSI TPEANUCAHUH, PEAJIaraéMbIX B UHCTPYKLHUAX IO UCIIOIB30BaHUIO
JIEKApCTB U Jp.

Conep:kanue nporpaMmbl

Tema 1. Pacuemot no xumuueckum gopmynam. (6 vacos)

OCHOBHbIC TOHSATHS U 3aKOHBI XMMHUH. BelecTBo, XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJa.
3aK0H COXpPaHEHMsI MACChl BEUIECTB, 3aKOH IMOCTOSHCTBA COCTaBa, 3akoH ABoraapo. KommnuectBo
BEIIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJIAPHBIA 00beM Ta3oB. MaccoBas nons. Beramcnenue
MacCOBOM IO XUMHYECKOTO DJIEMEHTa B COCIMHCHHMH. BBIBOJ XUMHUYECKOH (GOpMYyIIbI
BCIISCTBA II0 MACCOBBIM JOJIAM 3JeMEHTOB. OTHOCHTEIbHAS INIOTHOCTh I'a30B. Y CTAaHOBJICHUC
npocreimeld (GopMysbl  BemIeCTBA IO MAacCOBBIM JIOJSAM JJIEMEHTOB C HCIOJb30BaHUEM
a0CONIOTHOW W OTHOCUTEIHHOW IIJIOTHOCTH BemiecTBa. BwiBoa GopMyIlbl BelecTBa IO
OTHOCUTEIIbHOM IJIOTHOCTH ra30B U Macce (00beMy WM KOJTHUYECTBY) IPOAYKTOB CTOPAHHUSL.

Tema 2.Bviuucnenusn no ypasuenuam xumuyeckux peaxyuii (12 uacoes)

XUMHYECKUE peakliMU. Y PaBHEHUsI XUMUYECKHUX peakiuil. Berurcienue maccsl (KOJu4ecTna,
o0bema) BelIeCTBa IO HM3BECTHOM Macce(KOIUYEeCTBY, OOBEMY)OJHOTO W3 BCTYNHBIIUX B
PEaKIMIO WM TOJYYMBIIMXCS BemlecTB. TemnmoBoi 3ddexr peakmuu. TepMoxumHUYEcKHe
ypaBHeHHUs peakiuii. Pacuets! TemnoBoro ¢ dexra peakiuu mo JaHHBIM O KOJIMYECTBE (Macce,
00bEMY) OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIMU BEHIECTB M KOJMUYECTBY BBIICISIOMICHCS WU
MOTJIOUIAIONIeHcS TemIoThl. Brruucienue macchl (KoiaudecTBa, o0beMa) MPOAYKTa peakiluu,
€CJIM OJIHO M3 MCXOJHBIX BEIIECTB JIaHO B M30BITKE. XMMUUYECKHE CBOMCTBA YTJIEBOJAOPOJIOB U
crocoObl ux momydeHus. CXembl MpeBpallleHul, OTPAKAIOUINE TeHETHYECKYI0 CBS3b MEXIY
YIJIEBOJOPOAAMH: OTKPBITHIC, 3aKPBIThIE CMEIIaHHbIe. Beruncienne maccel (00bemMa) mpoIyKTa
peaKkuu Mo M3BECTHOM Macce (00beMy) MCXOIHOTO BEIIECTBA, COAEPKAIIETO OMPEeIICHHYIO
MacCOBYIO JI0JII0 TpuMeceil. Bpluncienne mMaccoBoil wiv 0ObEMHOM JOJIM BBIXOJAA NMPOJIYKTa
peaklMu OT TEOPETUYECKH BO3MOKHOTO. BbIUMCIIEHHE MPOLIEHTHOTO COCTaBa CMECHU BELIECTB,
BCTYNUBIIUX B peakiuio. CxeMbl MpeBpaIllEHUN, OTPAXAIoIMe TC€HETHUYECKYIO CBSI3b MEXIY
KJIaCCAaMHM OPTaHUYECKUX COEAMHEHHMI (COCTaBUTh YPAaBHEHMSI COOTBETCTBYIOLIUX PEAKIIHI)
[IpakTuKyM: COCTaBIICHHE CXEM IMPEBpAIICHUH, OTPAKAIOUUX TEHETHUUYECKYI0 CBSI3b MEXIY
KJIJacCaMH OpPraHUYeCKHX coequHeH. Pemene KoOMOMHUPOBAaHHBIX 3a/ay.

Tema 3. Xumuueckuit 3kcnepumenm u yughposwie r1avopamopuu (3 uacos)
[Mudposble naTunku.OOmMe xapakrepucTUkU.Du3nueckue >PQPEeKThl, HCIONb3yEMbIE B
paboTe TaTYUKOB.

Tema 4. Beeoenue ¢ ouoxumuio (1 uaca)

buoxumus — Hayka 0 KauyeCTBEHHOM COCTaBe€, KOJMYECTBEHHOM COJECpXAaHUU U Mpeodpa-
30BaHUSAX B MPOIECCE KU3HENEATEIbHOCTH COESAMHEHNH, 00pa3yromux KuBy0 Mareputo.lcro-
pust pa3BUTUS OMOXMMHUU.POJH OTEUECTBEHHBIX YUEHBIX B pa3BUTHH Onoxumuu.B3anMocBs3b
OMOXMMHH C MOJIEKYJSIpHON Ouosoruei, OMopu3nkon 1 OMoopraHmdeckod Xxumuen.3HaueHue
OMOXMMUM JJIS Pa3BUTUSL OMOJOTMH, MEAULIMHBI, OMOTEXHOJIOIHH, CEIbCKOTO XO3AHCTBA, TeHe-
TUKU U 3KOJOTruM.MeTopl OMOXMMHUYECKUX HCCIEAOBaHUN U X Xapakrepuctuka.lcnonb3oBa-
HHUE COBPEMEHHBIX CKOPOCTHBIX U aBTOMATH3HPOBAHHBIX (PU3UKO-XUMHUECKUX METOJOB aHAIIN3a
JU1s1 OMOXUMUYECKHX T1esiell. bBuoxumudeckue MeTo 16l MOHUTOPHUHTA OKPYKAIOMIEH CPEIbl.

Tema 5. Xumuueckuii cocmae opzanu3mos u oouiee nonamue 06 0omeHe eeuiecme u
Inepzuu 6 ycueoit npupooe (4 uacoes)



[TonsTHE O THABHBIX OMOTEHHBIX 3MeMeHTaXx.Makpo- U MHUKPO3IIEMEHTH.3aKOHOMEPHOCTH
pacnpocTpaHeHHUs] 3JeMEHTOB B >KuMBOH mpupoae.lloTpeOHOCTh OpraHu3MOB B XHUMHUYECKHX
asieMeHTaxX. buoreoxumMmuueckuii KpyroBopoT BELIECTB B MPUPOJE — OCHOBA COXPAaHEHHUS PaB-
HOBecusi Omocdeprl.MaciTaObl 0OMeHa BellecTB B *UBOM npupope.llnactuueckue u sHepre-
TUYECKHE BellecTBa.buonornuecky akTUBHbIE COEIUHEHMS, UX POJb B JKM3HU 4YEJIOBEKA, JKU-
BOTHBIX U pacTeHuil.IlonsTue o nectuuaax u UX BUAAX.

Tema 6. beaku. Pacnao u 6uocunmes oenkoe (5 uacos)
Posp 6enkoB B HOCTpOSHUH U (PYHKIIMOHUPOBAHUH KUBbIX cucTeM.lloHsATHE O TpOTEOME U
IPOTEOMUKE. AMMHOKHCIIOTHBIN cocTaB OenkoB.JIoHATHE O TPOTENHOTreHHBIX
aMHHOKHUCI0Tax.Croco0 cBsI3u aMUHOKHCIIOT B OenkoBoil Mmosiekyine. llentuasl.IIpuponnsle
NenTUb! (TIIyTaTHOH, Ba30NPECCHH, SHKE(DATUHBL, SHAOPPUHBI U Jp.), UX GU3NOIOTHIECKOE
3HAYECHHUE U UCIIOJIb30BAHNE B KAYECTBE MEJUIIMHCKUX NpenapaToB. XMMUYECKUNA CUHTE3
NENTHUI0B 33JaHHOT'O CTPOEHUS U BO3MOYKHOCTH UX NMpUMEHEHUS.CTPYyKTypa OEIKOBBIX
monekyi.IlepBuunas crpykrypa OenkoB.IIpuHIUIBI 1 METOBI OIIpeesIeH s TEPBUYHON
CTPYKTYpHI Oenka.Bropuunas u HagsTOpryuHas cTpykTypsl OenkoB.[lonarue 06 o- u -
KOH(popMauusax noaunentuaHon nenu (padotsl JI.ITonunra).[lapamerpsl o-ciupanu
noJMNenTHIHON eru.CBs3b IEPBUYHON U BTOPUYHOU CTPYKTYP OCITKOBOM
monekyibl. Kinaccugukarus 0elKoB 1O 3JIeMEHTaM BTOPUYHON CTPYKTYpbl. JIOMEHHBIN NPUHIIUIT
CTPYKTypHOU opranuzauuu 6enkoB.IIoHsTHE O CTPYKTYPHBIX U (PYHKLIMOHAJIBHBIX JOMEHaX (Ha
IpUMepe UMMYHOIJIOOYJIMHOB U KaTATMTUYECKU aKTUBHBIX OeKkoB). TpeTuuHas CTpyKTypa
OenkoB. Tunel cBA3ei, 0d0ecneunBarOIIUX NOJepKaHUE TPETUYHON CTPYKTYpbl.JJuHaMUYHOCTH
TPETUYHOM CTPYKTYpbI OenkoB.CaMoopraHu3anys TPEeTUYHOM CTPYKTYpbl O€IKOBON MOJIEKYJIBI U
poIb crienuprUecKuX OeTKOB-IIANIEPOHOB B 3TOM mporiecce.lIpecka3anne mpocTpaHCTBEHHOTO
CTpOEHUs OEIKOB UCXO/s U3 UX NEPBUYHOMN CTPYKTYypbl.UeTBepTUUHAs CTPYKTYypa
6enkoB. KoHKpeTHBIE TPUMEPBI YETBEPTHUHOW CTPYKTYPHI O€IKOB (TeMOTIIOONH, JIaKTaT-
JeruporeHasa, katauasa u 1p.).Homenkiatypa u knaccugukanus 0enkos. @yHKIMOHAIbHAS
KJ1accuuKalus OeIKOB U XapaKTepUCTHUKA OTAEIbHBIX TPYIII: CTPYKTYPHBIX, COKPATUTEIbHBIX,
3aLIUTHBIX, TOKCUYECKUX, PEUENTOPHBIX U PETYIATOPHBIX.benku (MeTaIoOTHOHEUHB,
TeMOTJIOONH | JIp.).

Pacnan 6enkoB.depMeHTHI, ocyliecTBIsAoNIMe pacna) 6eakoB.IIpoTeacoMbl — KOMITIEKCHI
IPOTEONUTHYECKUX (epMeHTOB.MakopHble O€IKM KpOBUM KaK HCTOUYHUKH OHOJIOTMYECKU
aKTUBHBIX MenTHI0B.MeTaboau3m aMuHoKKCcI0T.KoHeUHbIe MPOAYKTHI paciana OeIKOB U MyTH
CBs3bIBaHUS amMMmHuaka B opranusme.llyTu HoBooOpa3oBaHus amMuHOKUCIOT.IIepBuuHBIE U BTO-
pUUYHBIE AMUHOKHCIOTHL.3aMEHUMbIE U HE3aMEHUMble aMHUHOKHCIOThL.buocunres Oenkos.Ma-
TpU4YHasi cxeMa OuocHHTe3a OelKOB.AKTHBHPOBAaHHUE AMUHOKHUCIOT (CHHTE3 aMHHOAluiI-TP-
HK).Ctpoenue pubocom.CoctaB HNpOKapHOTHUYECKHX M 3yKapuoTudeckux pudocom.llommpu-
00coMBL.OTanbl TPAaHCIASAUUU (MHULMALMS, SJIOHTalWs, TepMUHAIMsA) U ux perymsiuus.Kox
6enkoBoro cuHTe3a.0COOEHHOCTH T€HETUYECKOT0 KOJ1a MUTOXOHIPUI U XJIOPOIIJIACTOB.

Jlabopamopnuwiii padbomut

1.Onpenenenune cpesibl paCTBOPOB aMUHOKHCIIOT.
2.0npeneneHue U303JIEKTPUUECKON TOUKH JKETaTHHBI.
3.0npeaenenue TeMnepaTypsl IIaBJICHUS aMUHOKHUCIIOT.
4.BnusiHue TeMreparypbl Ha CBOHCTBa OENKOB.
5.Bnusinue nzmenenus pH Ha cBolicTBa 6€1KOB.
6.1{BeTHbIE peakuy Ha OEIKH.

Tema 7. @epmenmout (1 uacos)
PazHooOpasue KaTaMTHUECKH aKTHUBHBIX MoJieKys.KaTanmuTuuecku akTHBHbBIE O€NKH (9H3U-
Mbl), Karanutuuecku aktuBHble PHK (pubOo3uMmebl), KkaTtaauThuecku aKTHBHBIE aHTHUTENA
(a63umsbl).Karanutnueckass Qynkuus OenkoB.Paznmuumss B cBoiicTBax  (EpMEHTOB H



KaTaJn3aTopoB MHON mpupoasl.CrnenuduuHocTs AeicTBus (hepmeHToB.Posib OTeuecTBEeHHBIX
yuaénbix  (M.ILIIaBnoB, A.E.Bpaynmreitn, B.A.DHremprapar ®w 1ap.) B pa3BUTHHU
su3umonioruu.Ilonsitue o cyOCcTpaTHOM U JIOCTEPUYECKOM LEHTpaX B  MOJIEKYIe
dbepmenToB.depMEHTH MOHOMEPHI  (TPUICHH, JHU30IUM) W  MYJIbTUMEpPHl (IJIyTaTUOH-
penykrasa).llonsitue o xodepmentax.KopepMeHTHI — MEPEeHOCUYMKH BOJOPOIA U IIEKTPOHOB
(HAL, HAJI®, ®AN), u aromubix rpymi (AT, kodhepment-A, HID-caxapa). MHOKECTBEHHbBIS
bopmbl ¢bepmeHTOB U ux (byHKIMOHATIBHOE 3Havenue.M3ohepmeHTs
JaKTaTAECTHAPOreHa3bl.3HAUCHUE HCCIEAOBaHUS MHOXECTBEHHBIX (opM ¢depMEeHTOB s
MEIWIUHBI, TeHETUKH, CEJICKIMH M MOHHUTOpPHHIa OKpYXKaromel cpenasl.MexaHu3M JeicTBus
bepmenToB.DepMeHT-CyOCTpaTHbIE koMmIuiekchl. Koncranra JUCCOLIMAIIUU bepmeHT-
cyoctparnoro komruiekca (KS) m koncranra Muxasmuca (KM).AKkTUBaTOpBl U MHTUOUTOPHI
dbepmenToB.BinsiHe KCeHOOMOTHKOB Ha akTUBHOCTH (hepmeHTOB.HOMeHKnatypa u kiaccudu-
kaiusi  pepmentoB.[IpuHuunel  knaccuukamu GepMeHToB. [ I[pOMBIIUIEHHOE TONXy4YeHHE |
MPAKTUYECKOE HCIoNb30oBaHuE (GepMeHTOB.IlepcrnekTHBbl MPaKTUYECKOTO HCIOJIB30BAHUS DPU-
003UMOB 1 a03UMOB sl 00PBOBI ¢ 3200JIEBAHUSMH YETIOBEKA.

Jlabopamopnbwtii pabomut
1. TepmonabuiabHOCTH (hEPMEHTOB.
2.BiusHUe aKTUBATOPOB U MHTUOUTOPOB Ha paboTy (pepMEeHTOB.



KanengapHo-temaTtudeckoe mJIaHMPOBAHUE BHEYPOUHOM 1eATeILHOCTH 10 xumuu 10

kiace (2023-2024 yu. ron)

Ne

HasBanue pa3iesioB 1 TeM

Koanuec
TBO
4acoB

Hcnoab3oBan
ue
o0opynoBaHu
sl HeHTpa

eCTeCTBEHHOH
Ay4HO# U
TeXHOJI0Tn4ec
KoM

HANPABJIEHHO
crei

«Touka
pocrta»

10 kiace

Tema

PacueTsl o
XUMHUYECKUM

dbopmynam (6 1)

1 OcHOBHBIE TTOHATHS U 3aKOHBI XUMHH.

[udposas
naboparopus

110 XUMHH

JeMoHcTparl
MOHHOE
obopynoBaHU
e

3. MaccoBas goiist. Beraucinenne
MAacCOBOM JIOJIM XUMUUYECKOI0 DJIEMEHTA B
COEIUHEHUN.

Hudposas
nabopaTopus

10 XMMHH

JemoHcTpar
HOHHOE
o0opynoBaHu
e

4. BbIBOJ XUMHUECKON (hOPMYITBI
BEILECTBA [10 MACCOBBIM J0JISM
JJIEMEHTOB.

[udposas
nabopaTopus

10 XMUMHH

JemoHcTpar
HOHHOE
obopynoBaHu
e




5. OTHOCUTEBHAS INIOTHOCTD Ia30B.

[udposas

YcraHnoBiieHue npocteiiiei GopmMyIsl nabopaTopus
BEIIIECTBA 110 MACCOBBIM JIOJISIM 110 XUMUHU
JJIEMEHTOB.
JemMoHcTparl
HMOHHOE
o0opymoBaHu
e
6. BwBog ¢dopmynsl BemecTBa IO [udposas
OTHOCUTENIbHOM IUJIOTHOCTH Ta30B U naboparopus
Macce (00OBeEMy HWIM  KOJHMYECTBY) 10 XUMHH
MIPOJYKTOB CrOpPaHUsI.
JlemoHcTpaig
HMOHHOE
o0opynoBaHu
e
7. Pewienue 3aganuii EI'D
Tema | Beiuncnenus no | 8. Bbluncinenue Macchl (KOJIMYECTBA, Hudposas
2 YPaBHEHUSIM o0bemMa) BellecTBA IO  W3BECTHOH naboparopus
XUMHYECKHUX Macce(KOIU4YecTBy, OOBEMY)OIHOTO U3 0 XUMHH
peakuuii (12 4) | BcTynuBIIKX B peaKkuuio WU
MOJTYYMBIIUXCS BEIIECCTB.
9. TennoBoit ekt peakuun. Pacuers Hudposas
0 TEPMOXUMHUECKUM YPABHEHHSIM. nabopaTtopus
110 XUMUHU
10. Beruucienue Maccol (KOJIMYECTBA, [Mudposas
00beMa) MPOIyKTa PeaKiuu, eCiIu OJTHO nabopaTtopus
13 UCXO/IHBIX BEIIECTB JJAHO B H30BITKE. 110 XUMUHU
11. Xumnueckue coiictBa Ludposas
YTJIEBOAOPOAOB M CIIOCOOBI UX nabopaTopus
MOJTyYCHHS. 0 XUMHHU
12. Cxemsl npeBpalieHuii, OTpakaromye [Mudposas
TEHETHYECKYIO CBSA3b MEXKIY nabopaTopus
yTJIEBOIOPOIaMHU. 0 XUMUHU




13. Beruucnenue maccol (00bemMa)

Hudposas

MIPOJYKTA PEaKIUU 10 U3BECTHOM Macce nabopaTopus
(00BEeMY) HCXOTHOTO BEIIECTBA, 110 XUMUH
COJIEPIKAIIIET0 ONPEIEICHHYIO0 MAaCCOBYIO
JIOJIIO IIPUMECEH.
14. Beruncnenue MaccoBOM Win [udposas
00BEMHOM JIOJU BBIXOJIA MPOIYKTA nabopaTtopus
peaKkuuu OT TEOPETHUECKU BO3ZMOXKHOTO. 0 XUMUU
«Touka
pocTtay
15 Beruncnenue nmpoieHTHOro cocTaBa [udposas
CMECH BEILIECTB, BCTYMUBIIUX B PEAKIIUIO. naboparopus
0 XUMUHU
«Touka
pocTtay
16 Cxembl npeBpalleHuii, OTpaskaroue Hudposas
TeHETUYECKYIO CBSI3b MEXKY KlaccaMu naboparopus
OpPTaHUYECKUX COSAMHEHU. M0 XUMUU
«Touka
pocta»
17. CocraBieHue cxem NpeBpalleHuil, [Mudposas
OTPaKAIOIINUX TEHETHYECKYIO CBA3b naboparopus
MeX1y KJaccaMH OpraHMYeCKHX M0 XUMUHU
COCIMHEHU. «Touka
pocTta»
18. PenieHure sKcriepuMeHTaIbHBIX 3a/1a4. [udposas
nabopaTopus
0 XUMUH
«Touka
pocta»

19 Pemenrie KOMOMHUPOBAHHBIX 3a/1a4.




Tema | Xumuueckuit 20.Iludposeie natunku. O0mme JlaTuuk ek
3 OKCIIEPUMEHT U | XapaKTePUCTHUKHU. TPOIPOBOTHO
1udpoBbIe J1a- ctu. [laTauk
ooparopuu (3u) Temneparyp
Bl
21. JIP Nel.Ilpuembl paGoThl B JlaT4uk ek
XHUMHYECKOH J1adopaTopum. TPOIIPOBOJHO
ctu. JlaTunk
Temneparyp
bl
22.JIP Ne2. lludposas 1adopaTopus mno JlaTauk ek
XUMUH. TPOIIPOBOIHO
ctu. JlaTunk
Temnepatyp
bl JlaTunk
IIeK
TPOIPOBOTHO
ctu. Jaruuk
Temneparyp
Bl
Tema | Brenenue B 23. buoxumus. ctopus pazButus Hudposas
4 ouoxumuio (14) | Gmoxumuu. Metoapl OUOXUMUYECKUX nabopaTopus
UCCIIeIOBAaHUH. M0 XUMUU
«Touka
pocTa
Tema | Xumuueckui 24 .buoreHHble [Mudposas
5 COCTaB aneMeHThl. bruoreoxnmuueckuit naboparopus
OpPTaHU3MOB U KpPYrOBOPOT BEIIECTB B IIPUPOJIE. 0 XUMUHU
oOlee oHATHE «Touxka
00 oOMeHe pocta»
BEIIECTB H
SHEPTUU B
KUBOI NPUPOLIE | 25 "By1010rieck akTHBHBIE [Mudposas
(4 ) COCIMHEHUS, UX POJIb B KM3HH YEIIOBEKa, nabopaTopus
JKUBOTHBIX U PACTECHUH. 0 XUMUH
«Touka
pocta»

26. TToHsTHE O IIECTUINIAX U UX BHUIAX.




27.JIP Ne3. KauecTBeHHbBIIi aHAJIN3
OPraHUYeCcKHUX COeAUHECHUM

Jatuuk snex
TPOIIPOBOJHO
ctu. JlaTuuk
Temnepatyp
bl

Tema

benkn. Pacnag u
onocuHres
0enKoB (5 )

28. CTtpoeHue U CTPYKTypa OCIIKOB.

29. CgoiicTBa 6enkoB. OyHKIIMOHATBHAS
KJaccupuKanus OCIIKOB.

[udposas
nabopaTtopus

10 XUMUU
«Touka
pocTay

30. Pacmiax Oenkos.

Hudposas
nabopaTopus

0 XUMHUHU
«Touka
poctay»

31. buocunTes OEIKOB.

Hudposas
naboparopus
0 XUMUH
«Touka
pocrta»

32. JIP Ne4, BiausiHue TeMIepaTypsbl HA
cBoiicTBa 0€JIKOB.

Hudposas
naboparopus

10 XUMHUN
«Touka
pocTay

33. JIP NeS. Bausinue usmenenunsi pH
Ha cBoiicTBa O0ekoB. LIBeTHBIE
peakuuu Ha 0eJIKH.

[Hudpoas
nabopaTopus

10 XUMHUHU
«Touka
pocTa»

Tema

®epmeHTHI (14)

34. Ctpoenue u cBoicTBa (PepMEHTOB.
Mexanusm neiicTBus (hepMEHTOB.

Hudposas
naboparopus

IO XUMUU
«Touka
pocTay

HUrtoro 34 u




