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1.IlosicHuTeE/ILHAS 3aNIMCKA.

PaGouas nporpamma cocTaBiieHa Ha OCHOBE:

. (denepaabHOrO TOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApPTa CPEIHETO
obmero oopa3oBanus (yTB. MpukazoM MuHucrepcTBa 06pazoBanus U Hayku PO ot 17 mas 2012
r. Ne 413 ¢ u3aMeHeHUsAMU U JonoyHeHusIMU oT: 29 nexabps 2014 r., 31 gexabps 2015 r., 29
utons 2017 r.);

. Konuenuuu mnpenojnaBanusi yueOHOro mnpeaMera «XUMHsS» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoit denepanuu, peanu3ylonMX OCHOBHBIE 00I11€00pa3oBaTeIbHbIE
nporpammsl (yTB. pemenueMm Komiernn MunucteperBa npocseiienusi Poccuiickoit @enepanuu,
npotoko ot 3 pexadbps 2019 r N2 [1K-4 Br);

. NPUMEPHOM OCHOBHOW 0Opa30BaTeNbHOW MPOTPaMMBI  CPETHEro  OOIIEro
o0OpazoBaHus, 0JJOOPEHHOH perieHueM GeaepalbHOr0 y4eOHO-METOIUYECKOT0 00bETUHEHHS 110
obmeMy obpazoBanuto (mporokon ot 28 urons 2016 r. Ne 2/16-3);

. OCHOBHOI1 00pa3oBaTelbHON MpOrpamMmbl cpeaHero odmiero oopazoBanusi MbOY
COIII Ne 9 umenu Anexcannpa MBanoBuua [lokpeimiknHa cranunbsl HoBocepruesckoit MO
KpputoBckuit paiioH (yTB. nmegaroruueckuM coBetoM, mpotokoi Ne 1 ot 31.08.2020 roga);

. aBTOpCKOH pabdoueii mporpammbl M.H. AcdanaceeBa «Xumus. [IpenqmerHas TuHMAS
yuebHukoB I'.E. Pymsutuca, ®@.I'. ®enpamana. 10-11 xkmacesi», M.: «lIpocBemenue», 2017.

N3ydyenne xumMuum Ha YpOBHE CpelHEro ooOmero oOpa3oBaHUS HAIpPaBJIE€HO Ha
TOCTHIKEHHUE CIEAYIOUINX LIeJei:

® OCBOCHHME 3HAHMM O XMMHYECKOM COCTaBIIAIOLICH €CTECTBEHHO-HAYYHON KapTUHBI MUPA,
BOKHEUIIINX XUMHUECKUX MOHATHAX, 3aKOHAX U TCOPHUSX;

® OBJIQJICHHE YMEHUSMU MIPUMEHSTH MOJYYSHHbIC 3HAHUS ISl OObSICHEHUS Pa3HOOOPa3HBIX
XUMUYECKUX SIBIGHUA M CBOMCTB BEIIECTB, OIEHKH pOJIM XHUMHUH B Pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUM U MOTYYEHUN HOBBIX MAaTE€pPHUAJIOB;

® Da3BUTHE MO3HABATEJIbHBIX MHTEPECOB M MHTEJUIEKTYAJIbHBIX CIOCOOHOCTEN B mpoliecce
CaMOCTOSITENILHOTO MPUOOPETEHNSI XUMUYECKUX 3HAHUN C HCIOJIb30BAaHUEM PA3IUYHBIX
HMCTOYHUKOB MH(POPMAITIH, B TOM YHCIIE KOMITBIOTEPHBIX;

e BOCIUTaHHE YOEXKAEHHOCTH B TMO3UTUBHOM POJM XUMHH B JKH3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOIMMOCTH XUMUYECKH T'PAMOTHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U
OKpYXKarollleu cpere;

® [pPUMEHEHHUE MOJIYYEHHbIX 3HaHUN M yMEHUH 1J1s 0€30IaCHOr0 MCMOIb30BaHUS BEILECTB
Y MaTepUasoB B OBITY, CETLCKOM XO0341CTBE U Ha MPOU3BOJICTBE, PELICHUS MPAKTUYECKUX
3a/1a4 B MOBCEIHEBHOW KU3HH, MPEAYNPEKICHUS SBICHUM, HAHOCAIIUX BPEl 310POBBIO
YEeJI0BEKa U OKPYKalollen cpelie.

2. [Inanupyemble pe3y/bTaThbl 0CBOCHHS Y4eOHOI0 MpeIMeTa.

JIuunocmmnule pezyromamot.

1) chopMUPOBAHHOCTH MOJIOKUTEIBLHOTO OTHOIICHUS K XUMHH, YTO OOYCIIaBIUBAacT
MOTHBAIIUIO K y4eOHOU eITeTbHOCTH B BRIOpaHHOU cdepe;

2) chOpMUPOBAHHOCTh YMEHHS peliaTh MpoOJIeMbl TMOWCKOBOTO W TBOPYECKOTO
XapakTepa;

3) chopMUPOBAHHOCTh YMEHUS MPOBOJUTH CAMOAHAIHN3 M OCYIIECTBIATH CAMOKOHTPOJIb
Y CaMOOIIEHKY Ha OCHOBE KPUTEPUEB YCIIEUTHOCTH;

4)  cpopMHUPOBAaHHOCTH  TOTOBHOCTHM  CJeIOBaTh  HOpMam  MPUPOAO- U
3JI0pPOBbECOEPETarOIIEro MOBEICHNUS;

5) chOopMHUPOBAaHHOCTh TPOYHBIX HABBHIKOB, HAMpPABIECHHBIX Ha CaMOpPAa3BUTHE Uepe3
caMmo00pa30BaHNUE;

6) chopMHUPOBAHHOCTh HABBIKOB MPOSBJICHUS MO3HABATEIHLHOW MHUIIMATUBBLI B y4eOHOM
COTPYJIHUYECTBE.

1. I'paknaHcKoe BOCIIUTaHHe:

1) mpencTaBieHHE O CONMANBHBIX HOPMax M MPaBUJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE,



2) TOTOBHOCTb K Pa3HOOOPA3HOI COBMECTHOM JEATEIBHOCTH MPH BBHIIOJHCHUU YUEOHBIX,
MO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUM XHWMHUYECKHUX OSKCIEPUMEHTOB, CO3JIaHUU YUEOHBIX
IPOEKTOB, CTPEMJICHHE K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B IpOIECcCe 3TOH ydeOHOM
JESITEIbHOCTH;

3) rOTOBHOCThH OILICHMBATh CBOE IOBEICHHE M MOCTYIKH CBOUX TOBAPUILECH C MO3HIUH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIIEICTBUN TOCTYIIKOB.

2. [TaTpuoTHYeckoe BOCMUTAHME:

1) IEHHOCTHOE OTHONICHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H
HAayYHOMY HacleuIo,

2) MOHUMaHUE 3HAYCHUS] XUMUYECKOW HAYKH B )KU3HU COBPEMEHHOT'O OOIIECTRA,

3) cnocoOHOCTh BIAJETh OCTOBEPHOW HH(MOpPMAIMEH O TMEPENOBBIX JTOCTHXKCHHUSX U
OTKPBITUSIX MUPOBOM M OTE€YECTBEHHOMN XUMUH,

4) 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX 00 yCTPOWCTBE MUpa U OOIIECTBA.

3. JlyXOBHO-HpPaBCTBEHHOE BOCIIMTAHME:

1) BocmuTaHuME POCCUHMCKON TpakJaHCKONM WISHTUYHOCTH: NATPUOTH3Ma, JIIOOBU U
yBakeHHss K OTedecTBy, YyBCTBa TOPJOCTH 3a CBOIO PonuHY, 32 pPOCCHICKYIO XMMHYECKYIO
HayKy;

2) ¢opMupOBaHHE IIEJIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIICCTBEHHOH NPAKTHKH, a TAKXKE COIMUAIBHOMY, KYJIBTYPHOMY,
A3BIKOBOMY U JYXOBHOMY MHOT000Pa31i0 COBPEMEHHOTO MHPA.

4. LleHHOCTH HAYYHOI'O MO3HAHUS:

1) MHpPOBO33pEHYECKHE MPEACTABICHUS O BEHIECTBE W XUMHUYECKOW pEaKilvy,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BHTHs HAyKH M COCTaBJISIOIIMX OCHOBY JUIS
MOHMMAaHUSA CYIIHOCTU HAYYHOU KapTUHBI MUDA,

2) mpejcTaBlieHHST 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS MPUPOJIBI, B3aUMOCBS3SX
YeNoBeKa C MPUPOTHON CPeloil, O pOJI XMMHHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEI;

3) mo3HaBaTeNbHbIC MOTHBBI, HAIIPABJICHHBIC HA MOJTYYCHHE HOBBIX 3HAHHWWA 10 XHMUH,
HEOOXOUMBIX /ISl O0BSICHEHHSI HaOJII01aeMbIX MTPOIIECCOB U SBIICHUI;

4) no3HaBaTelbHas W HH(OpPMAMOHHAs KyJIbTypa, B TOM 4HCIE€ HAaBBIKH
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JHUTEpaTypoH, AOCTYIHBIMHU
TEXHHYECKUMHU CPEJICTBAMHU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) uHTepec K 00yYEHUIO U MO3HAHUIO, TF0O03HATETHHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
€caMO0Opa30BaHUIO,  HUCCIEAOBATEIbCKOM  JIEATENbHOCTH, K  OCO3HAaHHOMY  BBIOOpY
HANPaBIEHHOCTU U YPOBHSI OOYUYECHHsI B TaTbHEHUIIIEM.

5. ®opMHUpOBaHHE KYJIbTYPbI 310POBbSI:

1) oco3HaHUS LIEHHOCTH >H3HH, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/0POBBIO,
YCTAaHOBKHM Ha 3I0pOBBIA 00pa3 JKWU3HU, OCO3HAHUS IIOCIEACTBUH W HENPUSITHS BpPEIHBIX
NpUBBIYEK (YHOTpPEONEHUST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJICHUS
npaBuil 0€30MacHOCTH TPH OOpalleHHH ¢ XUMHYECKUMH BEIIECTBAMHU B OBITY M peallbHOM
JKU3HU.

6. TpynoBoe BocmuTanme:

1) KOMMYHHUKATHBHAs KOMITETEHTHOCTh B 00I11eCTBEHHO I0JIE3HOM,
y4eOHO-HUCCIIEI0BATENBCKOM, TBOPUYECKOH U APYTUX BUAAX EATEIHHOCTH,

2) uHTEepeC K MPaKTUYECKOMY U3YYCHHUIO MPOodecCHil U TPyAy Pa3IudHOTO pPoja, B TOM
Yrcie Ha OCHOBE NPUMEHEHHs TPEJAMETHBIX 3HAHWHA 110 XHMHH, OCO3HAaHHOTO BBIOOpA
WHAUBUAYAIbHON TPACKTOPUHU MPOJOJDKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN.

7. JKog0rn4yecKoe BOCIUTAHHE:

1) sKonOrMYecKH IIeIeco00pa3HO0e OTHOIICHHE K TMPUPOJC KaK MCTOYHHKY JKU3HU Ha
3emJie, OCHOBE €€ CyIECTBOBAHUS;

2) TMOHHUMaHHE IIEHHOCTH 3J0pPOBOrO0 W 0Oe30macHOro obpasza KH3HH, OTBETCTBEHHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3NYECKOMY U IICHXHYECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTU



co0uTroIeHHsI TIpaBmJ 6€30I1aCHOTO MOBEACHUS IIPU paboTe C BELIECTBAMH, a TAKXKE B CUTYaIUsX,
YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

3) cnocOoOHOCTh NPUMEHSTh 3HAHUS, MOJTY4aeMble MPH U3YYCHUU XUMUH, JUIS PEIICHUS
3aJ1a4, CBA3aHHbBIX C OKPYXKAIOIIEeH MPUPOJAHON Cpeaoi;

4) TOBBIIICHHE YPOBHS IKOJOTMYECKOH KYJIbTYphI, OCO3HAHHE TIOOAIBHOTO XapakTepa
9KOJIOTHYECKUX MPOOJIEM U MyTeH UX pelieHusl OCPEICTBOM METOI0B XUMHUH;

5) 9SKoyloTMYECKOE MBIIUICHHE, YMEHHE PYKOBOJICTBOBATHCS MM B IO3HABATEIbHOM,
KOMMYHHUKATHUBHOW U COLUATbHON IPAKTHKE.

Memanpeomemmnule pe3yibmamot.

1) copmMupoBaHHOCTH yMEHHS CTaBUTh L€IM M HOBBIE 3adauyd B yu&be u
MMO03HABATEILHOM JeSITEeILHOCTH,

2) oByajieHUue MpUEMAaMU CaMOCTOSATEIbHOTO IUIAHMPOBAHUS MyTEH MOCTHKEHHUS LIEIH,
yYMEHHsI BBIOMPATh Y (HEKTUBHBIE CIIOCOOBI pelICHNs YUeOHBIX M ITO3HABATEIBHBIX 33/1a4;

3) chopMHUPOBAHHOCTH YMEHHSI COOTHOCHTH CBOM JCHCTBUS C IJIAHUPYEMBIMH
pe3ynbpTaTamu;

4) chOopMHPOBAHHOCT YMEHHUSI OCYIIECTBJIATH KOHTPOJIb B MPOILECCE TOCTHIKCHHUS
pe3yJibTaTa, KOppEKTUPOBATh CBOW JICUCTBUS;

5) chopMHpPOBaHHOCTH yMEHHS OIIEHHUBATH MPABUIBHOCTD BBIMOJIHEHHS yU4eOHBIX 33124 1
COOTBETCTBYIOIINE BOZMOKHOCTH MX PEIICHUS;

6) chopMHpPOBAaHHOCT, YMEHHS aHAIW3HPOBaTh, KiaccuuuupoBarb, 0000IIATH,
BHIOMPATh OCHOBAHUS M KPUTEPHUH [UIsl yCTAHOBJICHUS IPUIMHHO-CIIEICTBEHHBIX CBSI3EH;

7) chOpMUPOBAHHOCTH YMEHUS IPUOOpPETaTh U IPUMEHSTh HOBBIE 3HAHUS,

8) chopMHPOBAHHOCTH YMEHHMs CO3/1aBaTh MPOCTEUININE MOJEIH, HCIOIb30BaTh CXEMBI,
TaOJIMILIbI, CHMBOJIBI JIS1 pelIeHHs YIeOHBIX U MO3HABATENbHBIX 3a/1a4;

9) oBnaseHue Ha BHICOKOM YPOBHE CMBICIIOBBIM YTEHHEM HAYYHBIX TEKCTOB;

10)  chopmupoBaHHOCTH  yMEHHUS  I(PQPEKTUBHO  OpPraHU30BBIBATH  y4yeOHOE
COTPYZIHUYECTBO U COBMECTHYIO NESTEIBHOCTh, PadOTaTh WHAWBHUIYAIBHO C YYETOM OOIIMX
UHTEPECOB;

11) chopmupoBaHHOCTF yMEHHS OCO3HAHHO WCIIOJIb30BaTh pEYEBHIE CPEICTBA B
COOTBETCTBUHU C 33/1a4aMi KOMMYHHUKaIIUH;

12) BbICOKMiT ypOBEHb KOMIIETEHTHOCTH B 00JsiacTu ucnosb3oBanus UKT;

13) chopMUPOBAaHHOCTH IKOJIOTHYECKOTO MBILICHUS,

14) chopMUPOBAHHOCTh YMEHHUS NMPHUMEHSITh B MO3HABATEIbHOW, KOMMYHHKATUBHON H
COLIMAJIbHOM MPAKTUKE 3HAHUS, NOJYUYESHHbIE IPU U3YYEHUH MIPEIMETa.

Ilpeomemmnoie pesyromamot:

1) chopMUPOBaHHOCTH MPEACTABICHHH O MECT€ XHUMHUU B COBPEMEHHOW Hay4YHOM
KapTHHE MHpa; TOHUMAaHHWE POJM XMUMUU B (OPMHUPOBAHWU KPYrozopa M (yHKIHOHAIHHOH
IPaMOTHOCTH YeJIOBEKaA JIJIsl peIIeHHs] MPaKTUYECKUX 3a/1ay;

2) BJaJCHHUE OCHOBOIOJIATAIOIIMMH XUMHUYCCKUMH MOHSITHUSAMH, TEOPHSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BaHNE XMMUYECKOH TEPMUHOJIOTUEH U CUMBOJIMKOM;

3) BiaJcHUE OCHOBHBIMH METOJIAMH HAyYHOTO TO3HAHHUS, UCIOJIb3YEMBbIMH B XHMHH:
HaOJroleHne, ONMCaHUe, HU3MEpEeHHe, HKCIEPUMEHT; yMEHue o0pabaThiBaTh, OOBICHATH
pe3yJIbTaThl MPOBEICHHBIX OMBITOB W JENAaTh BBIBOJBI, TOTOBHOCTH M CIIOCOOHOCTH METOJIBI
MO3HAHUS NPHU PEIIEHUH TPAKTUYECKHX 3a/1a4;

4) chopMUPOBAHHOCTDh YMEHHS JaBaTh KOJIMYECTBCHHBIC OICHKH U MPOBOIUTH PACUCThI
0 XMMUYECKUM (hOpMysIaM U YpaBHEHUSM;

5) BrmajsieHWe MNpaBUIAMH TEXHHKH O€30MAaCHOCTH MpPU HCIOJIB30BAHUM XHUMHUYECKUX
BEIIIECTB;

6) c(hOopMUPOBAHHOCTH coOCTBEHHOM TTO3HITNH o OTHOIIIEHUIO K
XUMHUYECKOWUH(POPMALINH, ITOJTy4aeMOil U3 pa3HbIX HCTOYHHUKOB.

B pesynbrare uzyueHuss yueOHOro mpenMera «XuUMHS» Ha YpOBHE CPEIHEro 0OIero
o0pa3oBaHus Ha 6a30BOM YPOBHE BBINYCKHUK HAYYMTCS:



— pacKphIBaTh HA MpUMeEpax poJib XUMHUH B (POPMHUPOBAHUHN COBPEMEHHOM Hay4HOIl
KapTHHbI MUpPA U B IPAKTUYECKOH I€ATEIIbHOCTH YEJIOBEKa;

— JeMOHCTPHPOBATh HA TMpUMepax B3aUMOCBS3b MEXAY XHMHUEH W JIpYTUMHU
€CTECTBEHHBIMH HayKaMU;

— pacKphIBaTh Ha IMPHUMEpax IOJIOKEHUSI TEOPHH XUMHUYECKOro crpoeHus A.M.
bytneposa;

— noHnMath pusmueckuii cmeica Ilepuogmueckoro 3akona /.M. MenneneeBa u Ha
€ro OCHOBE OOBSCHATH 3aBUCUMOCTh CBOMCTB XMMHUYECKUX 3JIEMEHTOB M OOpPa30BaHHBIX MMHU
BEIIIECTB OT JEKTPOHHOTO CTPOCHHSI aTOMOB;

- OO0BSICHATH IPUYMHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIMX IPEeACTaBIECHUIN
00 UX COCTaBE U CTPOEHUH;

- OPUMEHATh IPaBUIa CHCTEMAaTHYECKOM MEXIyHApOJHOM HOMEHKIATypbl Kak
CpeACTBa PA3IMUCHUS M UACHTU(HUKAIINH BEIIECTB 110 MX COCTaBY M CTPOCHHIO;

— COCTaBJIATh MOJIEKYJIIPHBIE U CTPYKTYypHbIE (OpPMYJIbl OPraHMYECKUX BEILECTB
KaKk HOcHTeleld MH(POpPMalMUd O CTPOCHHUHU BEIECTBA, €ro CBOMCTBAX M MPUHAIJICKHOCTH K
OIpeIelIEeHHOMY KJIacCy COeAMHEHUI];

— XapaKTepru30BaTh OPraHMYECKHE BEUIECTBA MO COCTABY, CTPOSHHIO M CBOMCTBaM,
yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKIY 1aHHBIMU XapaKTEPUCTUKAMU BEILLECTBA;

— NPUBOANUTH TIPUMEPHl XMUMHUYECKHX PEaKIHi, PaCKPBIBAIOUINX XapaKTepPHbBIE
CBOWCTBAa THUIMYHBIX IPEACTaBUTENCH KJIaCCOB OPraHMYECKUX BEILECTB C N0 HX
UACHTU(PUKAIMY U 00BICHEHUS 00JIaCTU IPUMEHEHUS;

— IPOTHO3UPOBAaTh BO3MOXKHOCTb INPOTEKAHUS XMMHUYECKMX pEaKIMid Ha OCHOBE
3HAHUH O THIIAX XMMUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHOHN CITIOCOOHOCTH;

— UCIIOJIb30BaTh 3HAHUS O COCTaBEe, CTPOCHUU M XUMHUYECKUX CBOWMCTBAX BEILECTB
JUTst 0€301TaCHOTO TIPUMEHEHUS B IPAKTHUECKON AEATEIBHOCTH;

— NPUBOJUTH MPHUMEPHI MPAKTUYECKOIO HCIOJIb30BAHUS NMPOIYKTOB IepepaboTKH
HEPTH U IPUPOTHOTO T'a3a, BEICOKOMOJICKYIISIPHBIX COSTMHEHHN (TOJIMITHIICHA, CHHTETHIECKOTO
KayuyKa, alleTaTHOrO BOJIOKHA);

— NPOBOJUTH OIBITHI TI0 PACIIO3HABAHWIO OPTraHMYECKUX BEIIECTB: TIIHIIEPHHA,
YKCYCHOW KHCIIOTBI, HEMIPEAENIbHBIX XKHUPOB, IITIOKO3bI, KpaxMaia, O0eJIKOB — B COCTaBE MUIIEBBIX
MIPOJIYKTOB U KOCMETHYECKUX CPEJICTB;

— BIaJeTh TMpaBWJIaMM U TpueMaMu Oe30macHoi paboThl C XUMHUYECKUMHU
BElIeCTBaMH U J1a00paTOPHBIM 000PYI0BaHHUEM;

— YCTaHABJIMBATh 3aBUCHUMOCTb CKOPOCTH XHMMHYECKOH peakluud M CMELICHUs
XUMHYECKOTO PAaBHOBECHS OT Pa3IMUYHBIX (DAKTOPOB C IIENBIO OIpPENEIICHUS] ONTHMAaIbHBIX
YCIIOBUIA MPOTEKaHUS XUMUYECKUX MPOLIECCOB;

- NIPUBO/IUTH TIPUMEPHI THIPOJIN3a COJIeH B TIOBCETHEBHOW KI3HH YETIOBEKA;

— NPUBOJUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIUil B MPHUPOJE,
MIPOM3BOJICTBEHHBIX MPOIIECCax U KU3HEACATEIEHOCTH OPTaHN3MOB;

— NPUBOIUTH MPUMEPHl XUMUYECKHX PEAKLINH, paCKPHIBAIOIIUX OOINe XUMHYECKHIE
CBOICTBA MPOCTHIX BEIIECTB — METAIJIOB U HEMETAIIIOB;

— NPOBOJUTH PACUEThl HA HAXOXKJICHUE MOJIEKYJISIPHON (POpPMYIIbI yIiIeBOA0POAa 110
NPOJYKTaM CTOpPaHHsI M MO €r0 OTHOCHUTEIFHOW IJIOTHOCTH M MAacCOBBIM JIOJISIM AJIEMEHTOB,
BXOJISIIIIUX B €r0 COCTaB;

- BJIAJETh TIpaBWIaMU 0€30MacHOr0 oOpamieHusi C eIKHAMH, TOPIYUMH |
TOKCHYHBIMH BEILIECTBAMH, CPEICTBAMH OBITOBON XUMHH;

- OCYWIECTBIIATh ~ IMOMCK  XMMHYECKOM  HMH(pOpMAlMM 1O  Ha3BaHUSAM,
UICHTU(PHUKATOPAM, CTPYKTYPHBIM (POpPMYIJIaM BEIIECTB;

- KPUTUYECKH OLIGHUBaThb W MHTEPIPETUPOBATh XMMHYECKYIO HH(pOpMAILHIO,
COJIepKAIIYIOCS B COOOIIEHHSIX CPEACTB MacCoBOM nHpopmanuu, pecypcax MHTepHeTa, Hay4yHO-
HOMYJISIPHBIX CTaThAX C TOUYKH 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LEJISAX BBISABICHUS
OLIMOOYHBIX CY)KICHUN U (POPMHUPOBAHUS COOCTBEHHON MO3ULINHY;



— OPEICTaBISITh IMYyTH PEIMICHUS TIOO0AIBHBIX TPOOJeM, CTOSIIUX  Tepes
YeJIOBEYECTBOM: 3KOJOTHUYECKUX, SJHEPTETHUECKUX, CHIPhEBBIX, M POJIb XUMHH B PEIICHUH 3THUX
pooJIeM.

Buinycknux na 6a3080m ypoeHe noayuum 603MONCHOCHb HAYYUMbCAL:

— UNLIIOCMPUPOBATb HA NPUMEPAX CIMAHOBIEHUE U IBOTIOYUIO OPSAHUYLECKOU XUMUU
KAK HAYKU HA PA3TUYHBIX UCIOPUYECKUX IMANAxX ee pa3eumusi,

— UCNONb308AMb  MEMOObl HAYYHO2O NO3HAHUSA NPU BbINOJHEHUU NPOEKmos8 U
VUEOHO-UCCIe008AMENbCKUX — 3a0a4 N0 UBYYEHUID  CBOUCMS, Cnocob08 NoNyYyeHus U
PACNO3HABAHUS OP2AHUYECKUX GeU eCE,

- 00vACHAMb NPUPOOY U CNOCOOBL 0OPAZOBAHUSL XUMUYECKOU C853U. KOBAIEHMHOU
(nonApHOU, HEeNoNAPHOLL), UOHHOU, MemALIU4ecKol, B000POOHOU — C UYelblo Onpeoeenusl
XUMUYECKOU AKMUBHOCTU 8EUeCmE;

— YCMAHABIUBAMb 2EHEMUUECKVIO C853b MeNCOY KIACCAMU OP2AHUYECKUX 8eujecms
01151 0OOCHOBAHUSL NPUHYUNUATLHOU B8O03MONCHOCMU NOJYYEHUST OP2AHUYECKUX COeOUHEHUll
3a0aHHO20 COCMABA U CIMPOEHUSL,

— YCMAHABIUBAMb  83AUMOCEA3U  MeHCcOy hakmamu u meopuel, NPUYUHOU U
credcmeuem npu ananuze npPoOIeMHbIX CUmMyayuti U 060CHOBAHUU NPUHUMAEMbIX peuleHUll Ha
OCHOB8E XUMUYECKUX 3HAHULL.

3. Coaep:xanue yueOHOIo nmpeamera.

Ba3oBblii ypoBeHb

OCHOBBI OPraHu4ecKO XUMHHU

[losiBieHne M pa3BUTHE OPraHMYECKOM XUMHM Kak Haykd. IIpeamer opranumdeckoi
XUMHUHU. MecTo U 3HaYCHHE OPraHMYeCKON XUMHHU B CUCTEME €CTECTBEHHBIX HAYK.

XUMUYECKOE CTPOEHHE KaK MOPSAOK COEAMHEHHS aTOMOB B MOJIEKYJ€ COTJIACHO HX
BaJCHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPHUM XHMMHUYECKOIO CTPOCHMSI OpPraHMYECKHX
coenuHeHuil A.M. byrtnepoBa. YriieponaHblii ckeneT opraHuueckoil Mmosekyibl. KpaTtHocTb
XUMHYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHMUYECKOTO CTPOEHHS MOJIEKYIL.
N3omepust u uzomepsl. [lonstue o ¢QyHkumoHanpHO rpynme. IlpuHumnel kiaccupukanuu
OpraHMYECKUX coeNuHeHni. CUcTeMaThyecKkas MEKIyHapoJHas HOMEHKJIATypa W INPUHIUIIBI
00pa3oBaHMs Ha3BaHUI OPraHUYECKUX COEIMHEHUH.

Anxanel. CTpoeHHe MOJIEKynbl MeTaHa. ['oMosiornmueckuil psin ankaHoB. ['omosorw.
Homenkmarypa. M3omepust yriepogHoro ckesera. 3aKOHOMEPHOCTH HM3MEHEHUS (PU3UYECKHX
CBOMCTB. XHMMHUYECKHME CBOIcTBa (Ha MpHUMepe MeTaHa M 93TaHa): pPEaKUUd 3aMelIeHUus
(ranoreHMpoBaHUE), NETHIPUPOBAHUS KaK CIOCOOBI MOJYYEHHUS BAKHEHIIMX COEIMHEHUN B
OpraHMYECKOM CHHTe3€. ['opeHume MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHMKOB TEIUIa B
IPOMBINIIEHHOCTH W ObiTy. Haxoxaenwe B mpupoje M npumeHeHHe ankaHoB. [loHsatue o
LUKJIOAJIKAHAX.

AusikeHbl. CTpoeHHE MOJIEKYJIbI ATUJIEHA. ['oMonornueckuid psia ankeHoB. HomeHknaTypa.
W3omepust yriaepoiHOTO CKeJleTa W IOJIOKEHHsS KpPaTHOW CBSI3M B MOJIEKyJe. XUMHUYECKUE
CBOICTBa (Ha MpUMepe 3TUJICHA): peaKlUu MPUCOEAUHEHU (TraJoTeHUPOBaHuE, THAPUPOBAHUE,
THJIpaTalys, THIpOrajJoreHnpoBaHue) Kak Croco0 MoydyeHus! (pyHKIIMOHAIBHBIX MPOU3BOAHBIX
yIIeBONOPOAOB, TropeHud. llommmepusanus »>THIEHA Kak OCHOBHOE HAampaBieHHE €ro
UCHOJb30BaHusA. [lonMATHIIEH KaKk KpYyNMHOTOHHAXHBIM MPOAYKT XMMHUYECKOTO INPOM3BOJCTBA.
[IpumeHeHune sTuiIeHa.

Anxanvensl U kayuyku. IloHsTme 00 ankagueHax Kak YIJeBOJOpOJax C JBYMs
IBOWHBIMU CBsi3siMU. [lomumepusanust nuBuHmia (OyraaweHa-1,3) kak cmoco0 MOTydeHUs
CUHTETUYECKOro Kaydyyka. HaTypajlbHbIl U CHHTETUYECKMM KaydyKu. ByrnkaHu3anus Kaydyka.
Pe3una. [IlpumeHenne kaydyka U pe3uHBI.

Anxunbl.  CTpoeHue MOJIEKYNbl aleTWiIeHa. ['OMONOruueckuid ps — AJIKUHOB.
Homenknarypa. M3omepus yriaepoaHOro ckejgeTa M IMOJ0KEHUS KPAaTHOW CBSI3U B MOJIEKYIIE.
XUMHYECKHE CBOWCTBA (Ha MIPUMEPE alleTUIIEHA): PeaKUU IPUCOEANHEHNUs (TalOreHUpOBaHUE,



TUAPUPOBAHUE, TUIpATAIMs, THIPOTAIIOTEeHUPOBAHUE) KaK CIOCO0 TOMy4YeHHUsS TMOIUMEPOB U
JIPYTUX TOJE3HBIX MPOMYKTOB. ['OpeHHe aneTusieHa KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOIO
IUIAMEHH U1 CBapKU U pe3Ku MeTauioB. [IpuMeHenue aneruieHa.

Apenbl. beH30m Kak mpeaCTaBUTENb apOMaTUYECKUX YriaeBoaopoaoB. CrTpoeHue
MOJIEKYJIbl OeH301a. XMUMHUYECKHE CBOMCTBA: PEaKIMH 3aMElIeHUs (TaJloreHHpPOBAHUE) Kak
Croco0d Moy4yeHUs] XMMHUYECKUX CPEJICTB 3alIUThl PACTEHUM, MPUCOCAUHEHUs (TUAPUPOBAHUE)
KaK JIOKa3aTeNbCTBO HENpeAeIbHOro xapakrepa Oen3zona. Peakuwms ropenus. IIpumenenue
OeHzorna.

Crouprel. Knaccudukanus, HoMeHKIaTypa, ©30MEpHs CIUPTOB. METaHOT M 3TAHON Kak
MPEJICTABUTENN MPEeIbHbIX OJHOATOMHBIX CIUPTOB. XMMHYECKHE CBOMCTBa (Ha IpuUMeEpe
METaHOJIa M DJTaHOJA): B3aUMOJCHCTBHME C HATPHEM KakK CIOCO0 YCTAaHOBICHHS HAJIMYUS
TUAPOKCOTPYIIIBIL, PEaKIHsl C TaJoreHOBOAOPOJaMH KakK CIOCO0 IMOJIY4YeHHs] pacTBOPHUTEINEH,
Jerujparanus Kak croco0 MONMy4eHHs STWiIeHa. Peaknus ropeHus: COUPTHl KaK TOIUIMBO.
[Ipumenenue MmetaHona u dSTaHona. dusnonormueckoe AecTBUE METaHOJIAa W ATaHONA Ha
OpraHM3M 4YeJlOBEKAa. OTWIEHIVIMKOAb U TIULEPUH KaK MPEJICTaBUTENN IPEAETIbHBIX
MHOTOaTOMHBIX cUPTOB. KauecTBeHHAast peakiis Ha MHOTOATOMHbBIE CIIHPTHI U €€ TMPUMEHEHUE
JUIsL paclioO3HaBaHUs TNIMLEPUHA B COCTaBE KOCMETHUECKUX cpelicTB. [IpakTruueckoe mpuMeHeHue
STUJICHIJIUKOJIS U TJIHIIEPUHA.

®enoin. Ctpoenue MoieKyisl (eHona. BzanmMHoe BIMsSHUE aTOMOB B MOJIEKyJe (heHoa.
XYUMHYECKHE CBOICTBAa: B3aMMOJCHCTBHE C HATPUEM, TUIPOKCUIOM HATpUs, OpPOMOM.
[Tpumenenue penona.

Anpaeruapl. Metananb (opManbaerua) | dTaHadb (aleTanbJAeru/]) Kak MpeacTaBuTEIN
NpeleNbHBIX AIbJeTHAOB. KadecTBeHHBIE peakluu Ha KapOOHWIBHYIO Tpymiy (peakius
«cepebpsiHOro 3epkanay, B3aumoneicTBue ¢ ruapokcugom meau (II) m ux mpumenenue s
OOHapy)XeHHS TPEACIbHBIX albJCTUIOB B IPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH
anpaerunoB. [Ilpumenenue Gopmanbaeruia u aleraibaeruaa.

KapOoHoBble KHMCIOTBI. YKCycHasi KHUCJIOTa KakK TMpEeACTaBUTENb MPEIeNIbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XUMHUYECKHE CBOMCTBA (Ha MPUMEPE YKCYCHON KHUCIIOTHI):
peakuuu ¢ MeTajulaM{, OCHOBHBIMHM OKCHJaMH, OCHOBAaHMSIMH U COJIIMU KaK MOATBEPKIACHHE
CXOJICTBA C HEOPraHMYECKUMHU KHUCIOTaMHu. Peakius 3TepuuKanuy Kak Croco0 MOTydeHHs
cnoxHbIX 3¢pupoB. [IpuMenenue ykcycHol kucioTel. IlpencraBnenne o BbICIIMX KapOOHOBBIX
KHUCIIOTaX.

Cnoxuble »¢upsl u xkupbl. CroxHble 3QUPBl KaKk MPOAYKTHl B3aUMOJAEHUCTBUSA

KapOOHOBBIX KUCIOT co cupTamu. [IpumMeHeHne ciaoKHbIX A3(PUPOB B MUIIEBON U TapProMepHOit
MPOMBINUICHHOCTH. JKUPBI Kak CII0KHBIE d(DUPHI TIUIEPUHA U BBICHIMX KapOOHOBBIX KHUCIOT.
PactutenbHble M KHBOTHBIE JKHUPBI, UX COCTaB. Pacmo3HaBaHWE pAaCTUTENBHBIX JXHUPOB Ha
OCHOBaHUHM HX HempenenbHOro xapakrtepa. [Ipumenenue »xupoB. ['maponns wiM oMblUIeHHE
JKUPOB KaK CIIOCOO MPOMBIIIIEHHOTO TMOJYYEeHHUs COJIeH BBICIINX KapOOHOBBIX KHUCIOT. MbLIa
KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT. MoroIIne CBOCTBa MbLIA.
VYraeBoasl. Knaccudukamnus yriaeBogoB. Haxoknenue yrieBosoB B mpupoje. ['nmokosa kak
anpaerugocnupt. bpoxenue rioko3bl. Caxaposza. ['maponus caxapossl. Kpaxman u nemnono3a
KaKk OMOJOTHYECKHe MOMUMEpPhl. XUMHUYECKHE CBOMCTBA Kpaxmalia W IeJUTFOJIO3bI (THIPOJIH3,
KayeCTBEHHasl peaklys ¢ HOJ0M Ha KpaxMal U ee IpUMEHEHue JJi1 OOHapyKeHHusl Kpaxmala B
npoaykrax mnuTaHus). [lpumeHeHnne wu Ouonormyeckas poyb yrieBoaoB. I[lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOI'O BOJIOKHA.

WNnentudukanus opraHMYeCKUX coeAuHEHUH. ['eHeTHdeckas CBS3b MEXAY KilaccaMu
OPraHMYECKUX COCTUHEHUH. THUIIBI XUMUUYECKUX PEAKIIMi B OPraHUuYeCKON XUMUHU.

AmvuHOKHCTOTH U Oenku. CocTaB U HOMEHKJIATypa. AMHHOKHCIOTHI KaKk aM(pOTEepHBIC
opranuueckue coeauHenus. IlemTunnas cBs3b. buonormyeckoe 3HaYeHHE O-aMHUHOKHCIOT.
OO6uacTi mpUMeHEHUs aMIHOKHCIOT. benku kak mpupoaabie ouononumMepsl. COCTaB M CTPOCHUE
0enKoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THApPONH3, AcHaTyparus. OOHapyKeHue OelIKOB NMpHU



MOMOIIM KAauyeCTBEHHBIX (I[BETHBIX) peakiuii. [IpeBparnenust OENKOB THUINM B OpraHU3ME.
buonornueckune GpyHKIMN OCIIKOB.

Teoperuueckne 0CHOBbI XMMHH

Crpoenue BemiectBa. CoBpeMeHHass MOJEIb CTPOCHHUS aToMa. JEKTPOHHas
KoH(purypamust aroma. OCHOBHOE M BO30YXKACHHBIE COCTOSIHHS aTtoMoB. Kriaccudukarms
XMUMHYECKUX 3JIEMEHTOB (s-, P-, d-amemenThl). OCOOCHHOCTH CTPOCHHS JHEPreTHYECKHX
ypoBHelt atomoB d-anemeHToB. Ilepmomudeckas cucrema XuMUYeckux snemeHTtoB J[.W.
MenneneeBa. ®@uszndeckuii cmbica Ilepuoandeckoro 3akona .M. MenneneeBa. [lpuunnsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB M UX COCJAMHEHHH MO MEpHoJiaM U TpymiaMm.
DJIEKTpOHHAs TPUPOJA XUMHUUYECKOH CBS3U. DJEKTPOOTPHUIATEILHOCTh. BHIBI XMMUYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAs, METaJUIMYECKasi, BOJOPOJHAS) M MEXaHH3MBI €€ 00pa3oBaHU.
Kpucrannuueckue u amopdHble BemiecTBa. THUIBI KPUCTAJUIMUECKUX PEIIETOK (aToMHas,
MOJIEKYJIIpHAsi, MIOHHAs, METAJUTMYECKas ). 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTBA OT THUIA
KPUCTAIIMYECKON pemeTKu. [[puanHbpl MHOT0OOpasust BEIEeCTB.

Xumuueckue peakuuu. ['oMoreHHsie u rereporeHHbie peakuuu. CKOpOCTh peaklnu, €€
3aBHCHUMOCTh OT pa3UYHBIX (PAKTOPOB: MPHUPOJBI PEATHPYIOMIMX BEIIECTB, KOHIICHTPAIUU
pearupyromux BEHIECTB, TEMIIEPATypbl, IUIOMIAJAA PEAKIIMOHHON IMOBEPXHOCTH, HATUYMS
Karaju3aTopa. Ponp katanu3aTopoB B IPUPOJIE U IPOMBILIIEHHOM MPou3BocTBe. OOpaTUMOCTh
peakmuii. XMMHUYECKOE PaBHOBECHE M €ro CMEIICHUE IOl JIEHCTBHEM pa3inyHBbIX (HaKTOpPOB
(KOHILIGHTpalMsl PeareHTOB WM MPOAYKTOB peakllvu, AaBJIEHUE, TeMmIlepaTypa) AJs CO3JaHus
ONTUMAIBHBIX YCIOBUM MPOTEKAHUSI XMUMUUYECKHUX TporieccoB. [{ucnepcHsie cucremsl. [lonsitue
o koonaax (3omu, renu). MctuHHble pacTBOphl. Peakuuu B pacTBopax 3eKTponutoB. pH
pacTBopa Kak IIOKaszaTellb KHCJIOTHOCTH Cpenbl. ['maponu3 coseil. 3HaueHue THApPOIN3a B
Ononoruvyecknx OOMeHHbIX mporeccax. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH B
MIPUPO/JIE, MPOU3BOJICTBEHHBIX MPOIECCaX U JKU3HEACATEIHLHOCTH OpPraHu3MoB. OKUCIUTEIBHO-
BOCCTaHOBHUTENIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB TJIaBHBIX M MOOOYHBIX MOATPYIIIT
(Menp, Kene30) W HEMETaUIOB: BOJIOPOJA, KHCJIOPOJA, TaIOT€HOB, CEphl, azoTa, ¢ocdopa,
yraepoaa, kpemHusi. Kopposust mMeTamioB: BUABl KOPPO3UHU, CIOCOOBI 3alIUThI METAIOB OT
KOPpPO3UH.  DJEKTPOJIM3  pacTBOPOB W  paciiaBoB. [IpuMeHeHwe  dJeKTpoiusza B
MPOMBILIEHHOCTH.

XUMHUA U )KU3Hb

Hayunbie mMeTonpl mo3Hanusi B XuMuu. Mcrounuku xumudeckord uHpopmaruu. [lonck
uH(poOpMallMu 1O Ha3BaHWIM, UACHTU(]UKATOpaM, CTPYKTYpHBIM ¢opMmyiaM. MoxaenupoBaHue
XUMUYECKHUX TMPOIECCOB U SIBIICHUM, XMMUYECKUM aHAJIU3 U CUHTE3 KaK METOJIbl HAay4yHOI'O
TTO3HAHMSL.

Xumus u 310poBke. JlekapcTBa, epMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAIbHBIE BOJIBI.
[IpoGnemsbl, CBs3aHHBIE C MPUMEHEHUEM JICKapCTBEHHBIX NpemnapaTtoB. BpenHbie MPUBBIUKU U
dakTopbl, pa3pylialne 3J0pOBbe (KypeHHe, YIOTpeOJIeHHe auKorois, HapKOMaHUs).
PammonansHoe nuradue. [1nmessle 1o0aBkyr. OCHOBEI ITUIIEBOM XUMUM.

XuMus B TOBCEIHEBHOM ku3HU. Morwiue u guctsmue cpeactsa. Cpeactsa O00psObI ¢
OBITOBHIMH HACEKOMBIMHU: PENEJUICHTHI, HWHCEKTUIUIbI. CpencTBa JUYHOM THUTHEHBI U
kocMmeTHku. [IpaBuna Ge3omacHoOi pabOTHI ¢ €AKUMHU, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMH,
cpencTBaMu OBITOBON XMMHH.

XuUMHS U CENbCKOE XO3sICTBO. MUHepanbHble B opraHudeckue ymoopenus. Cpencrsa
3alIUThl PACTCHUU.

Xumusi U osHepretuka. llpupoanble HCTOUYHHMKHM yriaeBoAopoaoB. [lpuponnbii u
MONYTHBIA HEPTSHON Ta3bl, UX COCTaB W Hcmoib3oBaHue. CoctaB HeTH M ee mepepadoTKa.
Hedremponykrel. OkranoBoe umcino OeHsmHa. OxpaHa OKpyXKalomed cpeasl mpu
He(dremepepabOTKE W TPAHCIOPTHUPOBKE HEPTENPOAYKTOB. AJBTEPHATHUBHBIE HCTOYHUKHU
SHEPTUH.

Xumusi B crpoutenberBe. llement. beton. IlomGop onTHMallbHBIX CTPOMTEIIBHBIX
MaTepHalioB B MPAKTUUYECKOHN JESITEIIbHOCTH YEJIOBEKa.



XUMHS U 3KOJIOTHsl. XUMHYECKOE 3arpsi3HEHNUE OKPYKAOLIEH Cpebl U €ro MOCIEACTBHUS.
Oxpana rugpocdepsl, mouBbl, aTMochepbl, GIOphI U PayHbl OT XUMUYECKOTO 3arps3HCHHUS.

IlepeyeHb npakTHYECKUX PadoT:

10 knacc

Ne 1 «I[lonydyeHue 3TUIICHA U OTIBITHI C HUM.
Ne 2 «IlonydyeHne U cBOHCTBAa KApOOHOBBIX KUCIIOTY.
Ne 3 «Pemienne s3kcniepuMEHTANBHBIX 33/1a4 Ha MOJIYyYEeHHUE U Paclio3HABaHUE
OpPraHUYECKUX BEIIECTBY.
Ne 4 «Pacmo3HaBaHue IIaCTMacC ¥ BOJIOKOH).

11 knacc

Ne 1 «I[IpuroroBieHue pacTBOPOB C 3aJJAHHOM MOJIAPHOU KOHIEHTPALIKEN».
Ne 2 «Pemienue s3KkCriepuMEHTANBHBIX 33/1a4 110 TeMe «MeTably.
Ne 3 «Pemienne s3xkcnepuMeHTaNbHBIX 3a/1a4 110 TeMe «Hemerambiy.

4. TemaTruueckoe NJAHUPOBAHME C OMNpeJeileHHEM OCHOBHBIX BHIOB Y4eOHOIi
AeSITeJIbHOCTH.
Paznen OcHoBHoe conepxkanue o | Koiu-Bo OCHOBHBIE BU/IBI OcHoOBHBIE
TeMaMm 4acoB yueOHO HarpaBJICHUs
JIEATEIIbBHOCTH BOCIIUTATEIbHON
JIEATEITbHOCTH
10 kaace (34 4.)

OcHOBBI 1. [TosiBeHue u pa3BuTHE 3y, OOBACHATH, MOYEMY 1,2, 3,4

OpraHquCKOﬁ OpI‘ElHH'—ICCKOfI XUMHHU KakK OpraHn4cCcKyro XHMH}OU

XMW HayKI/I. HpeI[MeT BBIJICJIUIIN B OTACJIbHBIN

OpPTaHUYECKOW XVMHHU.
Mecto u 3Ha4YeHHE
OpraHNYecKON XUMUU B
CUCTEME €CTECTBEHHBIX HayK.
XUMHUYECKOe CTPOCHUE KaK
TIOPSIIOK COSAMHEHUS
aTOMOB B MOJIEKYJIE
COTJIACHO WX BAJIEHTHOCTH.
OCHOBHBIC TTOJTOKEHUS
TEOPUH XUMUYECKOTO
CTPOCHUS OPTaHUYECKUX
coequHeHHH A.M.
Byrnepoga.

2.YTAepoaHbIi CKeneT
OpPraHUYECKON MOJIEKYJIBI.
KpatHocTh XUMHUECKOMH
CBSI3U. 3aBHCHUMOCTH CBOWCTB
BEILIECTB OT XUMUYECKOTO
CTPOEHHS MOJIEKYIL.
N3omepus 1 u30Mephl.
[onsiTHe 0 HyHKIMOHATIBHOM
rpymIe.

3. [IpuHLHUIIBI
KJIACCU(DUKAITUH
OpraHUYECKUX COCAUHEHUI.
Cucremarnueckas
MeXIyHapOaHas
HOMEHKJIaTypa U IPUHIIMIIBL
00paszoBaHMs Ha3BaHUI

pa3zaen XuMuu.

IlepeuncnsTe OCHOBHBIE

MpEaAOChIIIKH
BO3HUKHOBCHUSA TCOPUU

XUMHUYECKOI'0 CTPOCHU .

Paznuuats Tpu
OCHOBHBIX THIIA
YIJIEPOJHOTO CKEJeTa:
Pa3BETBIEHHBIH,
HEPa3BETBIEHHBIA U
UKINYECKUHN.
OmnpenensaTe HAINYHE
aTOMOB yIJiepoia u
BOJIOPO/A B
OpraHUYeCcKUX
BEIIECTBAX.

Paznnuats nonsTHs
«QIJIEKTPOHHAS
000109Ka» U
«QIJIEKTPOHHAS
opOuTanby.
H3ob6paxath
JNIEKTPOHHBIC
KOH(HUTypaIy aTOMOB
3JIeMEeHTOB 1-TO 1 2-TO
MIEPHOJIOB C TIOMOIITBIO
3JIEKTPOHHBIX U
rpaduueckux
JJIEKTPOHHBIX (OPMYIIL.
OOBSICHATD MEXaHU3M
o0Opa3zoBaHus U
0COOEHHOCTH G- U T~




OpPraHUYECKUX COCAUHECHUI.
Tunel XUMUYECKUX PEaAKLIUMA
B OPraHUYECKON XUMHUH.

CBSA3EH.

Omnpenenstd
MIPUHAUIC)KHOCTD
OpTaHU4ECKOro
BEIIECTBA K TOMY WU
HWHOMY KJIaccy Mo

CTPYKTYpPHOH (hopmyIe.
OCHOBBI 4. Anxanpl. CTpoeHue 24y, | Obwscuars 4,6, 7
o IIPOCTPAaHCTBCHHOC
OpPraHUYeCcKON | MOJIEKYJIbI METaHa. CTPOCHIE MOJEKVIT
XUMHH. l'omosornueckuit psag QlKaHOB HA  OCHOBE
ankaHoB. ['omosoru. TIDENICTaBICHUH o

rudpPUAN3ANUH
Homenkuarypa. M3omepust opbuTaneii aToMa
YIJIEPOJHOTO CKEJIeTa. VIIIepoa.
3aKOHOMEPHOCTH WsroraBnuBate Moznenu

MOJICKVIJI aJIKaHOB,
U3MEHEHUS PU3UICCKUX DVKOBOJICTBVSC
CBOMCTB. TEOpUEH  XUMHYECKOIO

%3 CTPOCHUA OPTaHUYCCKUX
5. XuMHUYeCcKre CBONCTBA I
(Ha mpuMepe MeTaHa u Ominyath TOMOJOTH OT
ATaHa): peaKIuu M30MEDOB.

HaspiBaThs ankanel 1O
3aMCINCHUA MEXIYHapOIHOI
(ramoreHupoBaHue), HOMEHKJIaTyDe.
,Z[eFI/IL[pI/IpOBaHI/I}I Kak CocCTaBIAITh  VDABHECHUS

XUMHNYCCKUX DeaKHHﬁ,
CIIOCOOBI MOy YCHHUs! XapaKTePU3VIOLIHX
Ba)KHEUIIINX COEIUHEHUN XHMHYECKHE  CBOMCTBA
B OPraHMYECKOM CHHTESE. Pemmars r§§f~ﬂ§2§fé
l'openue Merana kak oauH 3a71auM = HA  BBIBOJ
N3 OCHOBHBIX HCTOYHHUKOB dopmyubl

OPraHNu4YCCKOro
TeIJia B IPOMBIIIIIEHHOCTH —

u ObITy. Haxoxnenue B
MPUPOJE U IPUMEHEHUE
ankaHoB. [lonsitue o
[UKJIOAJIKAHAX.
OcHOBBI 6.AJKEHBI. Crpoenue 4 4. O6psCHSTH 4,6,7
) IIPOCTPAHCTBCHHOC
OPraHUYEeCKOW | MOJIEKYJIbI ATUJICHA. CTPOCHIE MOJIEKVIIBI
XAMUHU. I'omonornueckuit pan 5TWIEHA HA  OCHOBE
ankeHoB. Homenkmiartypa. IDCACTABIICHUH o
I/I FI/I6DI/IZ[I/ISaLII/II/I ATOMHBIX
30MCpHA  YyITICPOJHOTO opbuTaneit yriaeposa.
CKejJeTa M INOJIOXKCHHA H3o06paxarsb
KPATHOI CBS3H B CTDVKTYDHBIE  (HhODPMVIIBI

AJIKCHOB U UX H30MEDOB,
MOJIEKyJle.  XHUMHUYECKHE HA3BIBATH  ANKCHBI  II0
cBoiicTBa (Ha mpuMepe MEKTYHADOIHOH

. HOMCHKIJIATYDpE,
BTHHeHa) : peaKL[I/II/I COCTaBJIATH d)ODMVJ'H:I
MMPHUCOCAUHCHHA AJIKEHOB 1o ux
(ramoreHupoBaHue, Ha3BaHMSAM.

CocTaBJIITh YPaBHCHUS
r'napupoBaHue, XUMHUUYECKHX  DeaKIuii,
TUpaTalus, XapAKTEPU3VIOIINX
FI/I,ZIpOFaJ'IOFeHI/IPOBaHI/Ie) XUMHNYCCKUEC CBOHCTBA

AJIKCHOB.

KaK CIoco0 MOJIy4YeHHUs Toyuarh STHIIEH.
(YHKIIMOHATTBHBIX JlokasbiBaTh
TIPOM3BOIHBIX HEIPeNEIbHbI XapaKTep

YIJIEBOAOPOJOB, TOPEHUS.
ITonumepuzaiuss 3TUIECHA
Kak OCHOBHOE

OTWJICHAa C IIOMOLIBIO
Ka4yeCTBECHHOM pCaKkuuu
Ha KPAaTHBIC CBA3H.

CocTaBIIAITh  VDaBHEHUS
XUMHNYCCKUX peaKuMi/i,




HaIpaBJICHUE ero
HCIIOIb30BaHUS.
IlomuaTHneH KakK
KPYITHOTOHHAKHBII
MPOAYKT XHUMHYECKOTr0
MPOU3BOICTBA.

[Ipumenenue sTrIeHa.

7. IlIpakTHyeckas padora
Ne 1 «Ilonyyenue sTuseHa
Y OTIBITHI C HUM.
8.AnKagueHsl U KaydyKH.
[TonsTre 00 anmkamueHax
KaKk  yIJeBOJOPOJax ¢
JIBYMSI JIBOMHBIMU
cBa3saMu. [lonumepuszanus
JTMBUHUJIA (6byramuena-
1,3) KaK croco0
MOJTyYEHUS
CUHTETHYECKOTO KaydyKa.
Harypanbhbiii u
CUHTETUYECKHN Kay4dyKH.
Bynkanuzanusa  kaydyka.
Pe3una. [Ipumenenue
KayyyKa U pEe3UHBI.
9.ANKHHEIL. Crtpoenue
MOJIEKYJIbI aneTuseHa.
T'omonornueckuit pan
ankuHoB. Homenkiarypa.
N3omepusa  yraepomHoro
CKeleTa U  MOJIOKEHUs
KpaTHOM CBSI3U B
MoJsieKysie.  XUMHUYECKHE
cBOlicTBa (Ha TIpUMEpe
arleTUIICHA): peakuuu
MIPUCOCTUHEHUS
(ramoreHupoBaHue,
THAPUPOBAHUE,
rUApaTanus,
THAPOTATIOTCHUPOBAHME)
KaKk CIoco0 TMoJydeHus
MOJIMMEPOB U JPYTHUX
TMOJIE3HBIX MPOJYKTOB.
l'openne aneruneHa kak
HUCTOYHUK
BBICOKOTEMITIEPATYPHOTO
MJaMEHU [UIsl CBapKU H
pe3ku METaJJIOB.
IIpuMeHeHue aleTuIIeHa.

XaDAaKTEPU3VIOIINX
HENPEeNEIbHBII XapaKkTep
aJIKaTUCHOB.

OOBICHATH Sp-
THOPUIN3ALINIO n
MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKVJIBI
areTHICHA, Ha3bIBaTh
TOMOJIOTH alleTHJICHA IIO
MEXKIYHADOIHOM
HOMEHKIIATYDE,
COCTaBIITh  YpaBHEHHSA
DEaKIINH,
XapaKTEPU3VIOMIHUX
XHMHYECKHE  CBOMCTBA
aleTUIeHa.

OCHOBBI
OpraHUYeCcKOM
XUMUHU.

10.Apennl. benszon kak
npeaACTaBUTCIIb
apOMaTHYECKUX
yriaeBooponoB. CTpoeHue

1u4.

OOBSICHATH DJIEKTPOHHOE
u IIPOCTPAHCTBEHHOE
CTDPOEHHE MOJICKYJIBI
Oensoa.

H3o06paxaTh

CTPYKTYPHYIO _opmyny
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MOJIEKYIIBI Oen3oa. 66H30ga JBYMsL
o CIIOCOOAaMH.
XUMHYECKHME  CBOMCTBA: OB BSCHSTE. KaK
peakuuu 3aMeleHUs cBoiicTBa Gensona
(raoreHMpoBaHHE)  Kak OBYCIOBIEHEI
6 CTPOCHUEM €ro
CI0CO MOJIy4eHUS MOJEKYITBL
XUMHUYCCKUX CpeACTB CocTaBiiATh  ypaBHEHUS
3aIIUTEI pacTeHui, DCAKLIH,
XapaKTCpU3YIOIINX
IIPUCOCANHCHUS XUMHUYECKHE  CBOWCTBa
(rumpupoBaHHE) KaK bemzomna u ero
TOMOJIOTOB.
JI0Ka3aTeNIbCTBO
HEMpeIeIbHOI0 XapakTepa
OeH3zoua. Peaknus
TOPEHHS. [Ipumenenue
OeH3oua.
XI/IMI/IH u 11.XHMI/IH u aHepreTHKa_ 2 9. XapakTepu3oBaTh COCTaB 3, 4, 6, 7
IIPUDOIHOI'O rasa u
JKU3HBb. [IpupomHbIE  HWCTOYHUKH HOMYTHBIX  He(TAHBIX
yTJI€BOIOPO/IOB. razos.
[IpupoaHBII M NOIYTHBIN XaDangDm(’BaTB 6
. croco0bl  mepepaboTKu
He(TAHOM Ta3bl, UX COCTaB Hed T,
u ucnois3zoBanue. Cocras OO6BACHATH oTIHYHe
Hedth M ee mepepaboTKa. Gemsmma TIDAMOH
MEPETOHKU OT KPCKUHT -
HedrenpoaykTer. OeH3UHa.
OxTtaHoBoe YHUCIIO
OeH3uHa. Oxpana
OKpY’Karolllel cpeabl MNpu
He(drenepepaboTKe u
TPAHCIIOPTUPOBKE
He(TEeNnpOIyKTOB.
AJnbTepHATUBHBIC
WCTOYHUKHU YHEPTUH.
12.KontposabHasa pabora
Ne 1 mo temam «Teopus
XUMHUYECKOTO  CTPOEHHUS
OpraHUYECKUX
COE€IUHEHUI,
«YTIeBOAOPOIBI».
OCHOBBI 13.CHI/IpTBI. 3y, I&)IBOﬁDEDKaTL 00mIyIo 4,5,7
9] OPMVIIY OAHOATOMHBIX
oprannueckoil | Knaccudukanus, IDeIENBHBIX CIHDTOB.
XUMUH. HOMEHKJIATypa, U30Mepus O6bscHATL 0OpazoBaHue

cnupToB. MeTtaHon u
ATaHOJI KaK
MIPEACTABUTENHN
MpeAeNIbHbIX
OJTHOATOMHBIX CITUPTOB.
Xumuueckue cBOMCTBa (Ha
IIpUMEPE METAHOJIA U
ATaHOJA):
B3aHUMOJICHCTBHUE C
HaTpUEM KakK CIoco0
YCTaHOBJICHUS HAJTUYHS
TUAPOKCOTPYIIIIHI,
peakuus ¢

BOJODOJIHOM CBSA3H U €€
BIMSIHME Ha (busnueckue
CBOICTBa CIIUPTOB.
CocTaBisTh
CTDYKTYDHBIE (DODMYIIBI
CIIUPTOB U UX HU30MEDOB,
HA3bIBaTh CIUDTHI IO
MEXIYHApOTHOU
HOMEHKIJIATYDE.
OOBSICHATH 3aBUCHMOCTD

CBOWCTB  CHHPTOB  OT
HaJIN4yus
(bVHKUMOHAIBHOM
IDVIIIEL (-OH).

CocTaBisTh  ypaBHEHUS
peaKLui,
XapaKTEPU3VIOLINX
CBOMCTBA CHHUPTOB M HX




raJIOr€HOBOJIOPOJAaMH KaK
CIOCO0 MOTy4eHUs
pacTBOpUTEIIEH,
JeTuapaTaius Kak crnocod
MOJIyYEHUS ITUIICHA.
Peaknus ropeHus: cuiupThl
KaK TOILINBO.
IIpuMeHeHne MeTaHona U
3TaHOJIA.
dusnonorunyeckoe
JEHUCTBHUE METAaHOIA U
3TaHOJa Ha OpraHu3M
YeJI0BEeKa.
14.3TUneHrmKoIb U
TJIMLEPUH KaK
IIpeICTaBUTENHN
MpeAesIbHbIX
MHOT0aTOMHBIX CIIUPTOB.
KauectBennas peakuus Ha
MHOI'0aTOMHBIE CIIUPTHI U
€€ MPUMEHEHUE JIst
pacro3HaBaHus
[JIMLEPUHA B COCTABE
KOCMETUYECKUX CPEACTB.
[IpakTueckoe
IIPUMEHEHNE
STWJICHIJIUKOJIS U
[JIALEPHUHA.

15.®enon. Ctpoenue
MOJIEKYJIbI (heHOA.
B3anmHoe BnusiHuE
aTOMOB B MOJIEKYJIE
(dbenona. Xumudeckue
CBOMCTBA:
B3aUMOJICHCTBUE C
HaTPHUEM, THJIPOKCHIOM
HaTpusi, OPOMOM.
ITpumenenue peHona.

NPUMEHEHHE.
XapakTepu3oBaTh
(hHU3H0JIOrHYECKOE
JIeHCTBHE MeETaHoJa U
JTaHoa.

CocCTaBisTh  ypaBHEHHS
DEaKIIHnii,
XapaKTePU3YIOIIUX
CBOMCTBA
MHOT'OaTOMHBIX CIIUPTOB,
i IIDOBOJIUTH
Ka4eCTBECHHVIO DEaKITHIO
Ha MHOT0aTOMHBIE
CIIUDTHL.

OOBSICHATh 3aBHCHMOCTD
cBoiictB  (deHoma ot
CTPOEHHMS €r0 MOJIEKYJIEI,
B3aMMHOC BIIUAHHUC
aTOMOB B MOJICKyJie Ha
mpuMepe heHoa.
CocTaBiiATh ypaBHEHHA
DEaKIIUH,
XapaKTCPU3VIOIIIUX
XUMHYECKHE  CBOMCTBA
(eHoMAa.

OcCHOBBI
OpraHUYeCcKOMN
XHAMUH.

16.Anpnernnsl. MertaHais
(popmanbrerum) u
ATaHaJb (aleTalbIeTH )
KaK TMpeJCTaBUTEIN
MIPEACITbHBIX AJIbJICTHUIOB.
KauecTBeHHBIE peakiuu
Ha KapOOHWIbHYIO TPYIIITY
(peakuus «cepedpsHOTO
3epKayay,
B3aHMOJICHCTBUE C
ruapokcuaoM meau (1) u
WX IPUMEHEHHE IS
0oOHapyKCHHS
MpeIeIbHBIX allbJICTU/IOB B

CoctaBmsate  GopMyIIsl
HU30MEPOB M TOMOJIOIOB
allbJICTUJIOB U Ha3bIBaTh
HX MO0 MEXAYHapOAHOU
HOMEHKJIATYypE.

OOBACHATHL 3aBHCHMOCTD
CBOMCTB ajbJIETHIOB OT

CTPOEHUS ux
(hyHKINOHATBHOM
TPYIIIIBIL. IIpoBoauth

KaueCTBEHHbIE PEaKLHH
Ha albJeTHIbL.
CocraBnsTh ypaBHEHHs
peakuui,
XapaKTepU3yIOLUINX
CBOMCTBA aJbJCTH/IOB.
CocraBnsite  (opmyJisl
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MIPOMBIIIJIEHHBIX CTOYHBIX
BoJax. TOKCMYHOCTH
anpneruioB. [Ilpumenenue
dbopManbaeruia u
aleTanperuia.

17. KapOoHOBBIE KMCIIOTHI.
VYkcycHast KUCIIOTa Kak
IIPEICTaBUTENb
npeeabHbIX
OJIHOOCHOBHBIX
KapOOHOBBIX KUCJIOT.
XuMHuecKre cBoucTBa (Ha
pUMepe YKCYCHOM
KHCJIOTBI): pEeakLuu ¢
MeTaJlJIlaMi, OCHOBHBIMU
OKCH/IaMU, OCHOBaHUSIMU
U COJISIMU KaK
MIO/ITBEPIK/IEHUE CXO/ICTBA
C HEOPraHU4YECKUMHU
Kkucnoramu. Peakuus
STepUPHUKAIIN KaK CIIOc00
MOJIYYEHUS CIIOKHBIX
a¢upos. [Ipumenenue
YKCYCHOM KUCJIOTHI.
[IpencraBnenue o BEICIINX
KapOOHOBBIX KHCIIOTaX.
18. IlpakTuyeckas
padora Ne 2 «Ilonydyenue
U CBOWCTBA KApOOHOBBIX
KHCIIOT».

HU30MEPOB M TOMOJIOTOB
KapOOHOBBIX KHUCIIOT U
Ha3bIBaTh ux 1o
MEXTyHapOTHO M
HOMEHKJIAType.
OOBACHATD 3aBUCHIMOCTD
CBOHCTB KapOOHOBBIX
KHCJIOT OT  HaJH4Yus
(G yHKIIMOHATBHOM
rpynmst (-COOH).
CocTaBisTh  ypaBHEHHS

peaxkuui,
XapaKTepU3yIOLIHNX
CBOWCTBAa  KapOOHOBBIX
KHCJIOT.

[Momyqats YKCYCHYIO

KHCJIOTY M OOKa3bIBaThb,

49TO 3TO BEIIECTBO
OTHOCHTCSI K  KJaccy
KHCJIOT. OTnnuarts

MYPaBbUHYIO KHCIOTY OT
YKCYCHOH C IOMOLIBIO
XUMHUYECKUX PEaKIUil.

OcHOBBI
OPraHUYEeCKOU
XUMUH.

19. Cnoxsble >pupsl H
xupbl. CroxHble 3(upbI
KaK IIPOJYKTHI
B3aUMOJCHCTBUSA
KapOOHOBBIX KHCIIOT CO
cnupramu.  IIpumenenune
CIOXHBIX  3(pUpPOB B
MUIIEBOM U mapgromMepHon
MIPOMBIIIIJIEHHOCTH.

20. Kupbl Kak CIOXXHBIE
3¢upsl  TAMIEpUHAa U
BBICILINX KapOOHOBBIX
KUCIOT. PactutenbHble M

KUBOTHBIE  JKUPBI, UX
coctaB.  Pacno3znaBanue
pacTUTENBHBIX KUPOB Ha
OCHOBAaHUH nx
HETpeAeIbHOTO

xapakrepa. [IpumeHnenue
xKupoB. I'mapomus wm

OMBIJICHHE KHPOB  Kak
croco0 MPOMBINIJICHHOTO

CocTaBiiATh ypaBHEHHA
peaknuii aTepupuKannm.
OOBSCHATD
OMOJIOTMYECKYI0  pOJIb
KHPOB.

Cobimonathb npaBmiIa
6e30macHOTO 0OpameHus
CO CcpeacTBaMu OBITOBOM
XUMHUH.
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IMOJIYYCHUA COJICH BBICIINX

KapOOHOBBIX KHCJIOT.
Mp114 KaK COJIM BBICIIHX
KapOOHOBBIX KHCJIOT.
Moromniue cBolCTBa MBIIA.
OCHOBBI 21. VraeBoasl. 34, OO6bsCHSTH 4,6,7
oprannueckoii | Kimaccubukarus Ononormieckyio  pons
XUMHUH neBoaoB. Haxoxnenue TTHOKOSBI
’ yr HAOB. A IIpakTuuecku
yrJicBOIOB B IIPUPOJC. JOKa3bIBaTh HaJlU4ue
I'mokxo3a Kak (YHKIIMOHATBHBIX TPYIIIT
QJIbJICTHIOCTTHPT. B MOJIEKYJIE TJFOKO3bI.
Bbpoxenue TJTFOKO3BI. ObbscHATE, Kak
CBOMCTBa caxapo3bl
Caxapo3a. IMaapomms
CBsI3aHbI C HaJIM4YuEeM
Caxapos.l. (YHKIMOHAIBHBIX TPYII
22. Kpaxman u 1emitosio3a B & MoNeKyle, H
KakK 61/10 JIOTUYECKHUEC Ha3bIBaTh obnactu
moJiuMepbl.  XUMHUYCCKHE TIPUMCHCHMA  CaXapOsbl.
o CocTaBiiATh ypaBHEHHA
CBOWMCTBA Kpaxmajga | .
peakimi,
LEJUTFOI03bI  (THAPOIIH3, XapaKTEPH3YIOMIHX
KaQ4eCTBCHHAsI peakuus ¢ CBOICTBA caxapo3bl.
I‘/‘IO,Z[OM Ha Kpaxmal U ee CocTaByiATh  ypaBHEHUS
H‘pI/IMeHeHI/IC TUIS pcakuuunu TuapoJIn3a
Kpaxmajia )51
OOHapy)XeHHS Kpaxmayia B
IIOJIMKOHACHCAIIN U
IpOXYyKTax IUTaHKsA). MOHOCAXAPUJIOB.
I[Tpumenenne " IIpoBOaHUTE
Ouooruyeckas pOJIb Ka4eCTBCHHYIO PEaKIUIO
yrieBosioB. [lonsartue 00 Ha KpaxmaJr.
HMCKYCCTBEHHBIX BOJIOKHAX
Ha TMpUMEpe aleTaTHOro
BOJIOKHA.
23. IIpakTnueckasn
padora Ne 3 «Pemienue
AKCIEPUMEHTATbHBIX
3a/lad  Ha TIOJIyYCHHE W
pacro3HaBaHue
OpPraHUYECKUX BEUIECTBY.
OCHOBEI 24, AMUHEL CocraBiath  ypaBHEHHUS 4,5,6,7
OopraHuveckoil | 25. AMHHOKHCIOTBI U peaKiut,
XapaKTEepUu3yroumx
XHMUH. OCIIKH. Cocran u PAKTCPHSYIOT
CBOUCTBA aMHUHOB.
HOMCHKJIaTypa. OOBACHATH 3aBUCHUMOCTD
XuMus U | AMAHOKHUCIIOTEI Kak CBOMCTB aMUHOKHUCJIOT
JKU3HBb. amdoTepHbIe OT CTPOCHHS MX
OpraHHYecKUe (YHKIIMOHATBHBIX
rpynn. Ha3siBaTh
coeqnuennsa. IlenTtmaHas
AMHUHOKHCJIOTHI 110
CBS3b. buonornueckoe MEKTYHAPOTHOI
3HA4YCHUEC 0 -aMHHOKHCIIOT. HOMEHKJIaType H
O0nactu MIPUMEHEHUS COCTaBIITh yPaBHEHHS
aMHHOKHCIIOT. bejkn Kak peaxi,
XapaKTepU3YIOIUX UX
MPUPOTHBIE o
CBOUCTBaA.
o6uononumepsl. CoctaB u OGBICHITE
CTpOCHUE OCIIKOB. OHOJIOTHYECKYIO POJIb

XUMHYECKHE CBOMCTBA

OEJIKOB U UX




OEJIKOB: THUAPOJIH3,
JICHATYpAIIHS.
O6napyxeHue 0eIKOB IIpH
MOMOIIM  Ka4eCTBEHHBIX
(IIBETHBIX) peakIuii.
[IpeBpanicHus OCIIKOB
OUIIA B OpraHu3Me.
buonornveckue ¢GyHKIMU
OCJIKOB.

26. A3zoTcoaepkarime
TeTEePOIMKITHYECKHIE
COCTUHEHMUSI.
HykI1eMHOBBIE KUCIIOTHI.
27. Xumusi M 3JI0pPOBBE.

JlekapcTBa, (epMEeHTHI,
BUTaMUHBI, TOPMOHBI,
MHUHEPAJIbHBIC BOJIBI.
[IpoGnemsbl, cBsi3aHHBIE C
MIPUMCHCHHEM
JICKapCTBCHHBIX
MPEnapaToB. Bpennbie

NPUBBIYKA H  (HaKTOPHI,
paspymarmnme 310pOBbe
(kypenue, ymoTpeOiieHHe
QJIKOTOJIsl, HapKOMAaHMs).
PanmonansHoe  muTaHHE.
[Tumesbie 00aBKHU.
OCHOBBI TUIIIEBON XUMUHU.
28. KonrpoJbHas padora

MpeBpalieHui B
OpraHu3Me.
IIpoBoauTH IIBETHBIE
peaKIuy Ha OCIIKH.
OOBIACHATD
OMOJIOTUYECKYIO POJTh
HYKJIEMHOBBIX KHACIIOT.
Ilonb3oBaThCsa
WHCTPYKLMEH K
JIEKaPCTBEHHBIM
npenaparam.

Ne 2 o TEMaM

«Kucnopoaconepxaiue

OpraHuYecKue

COEIMHEHUS»,

«A30TcoiepKalne

OpraHHYeCKue

COEIMHEHUS.
OCHOBEI 29. Cu"TreTHYeCcKue 3anuceIBaTh ypaBHCHNUS 2,6
OPraHWYECKOH | MOJTUMEPHI. peakuii

noJIMMEpU3alliu.

XUMUH. Konnencanpuonusie SanmchBaTh ypasHens

noyiuMepsl. TIeHomIacTol. peakiii

30. HarypanbHbIid KayqyK. MOJIMKOHIEHCAIHH.

CHUHTETHUYECCKHE KayIyKH. PacnosnaBats

31. ITonsTue 06 OpraHuaecKkie

HMCKYCCTBEHHBIX BOJIOKHAX
Ha TIPUMepE aleTaTHOTO
BOJIOKHA.

32. [IpakTHYecKan
padora Ne 4
«Pacmo3naBanue
IJIACTMACC U BOJIOKOHY.
33. I'eneTnyeckas CBA3b
MEXTy KIaccaMu

BEIIECTBA, HCIIOJIB3Yyd

Ka4CCTBCHHBIC PCAKIINH.




OpTraHUYECKUX
COCIMHECHUM.
Opranunyeckasi XUMHS,
YeJIOBEK U PUPOJIA.

34. I'ToroBbIf ypOK 110
Kkypcy xumuu 10 kiacca.

11 knacce (34 4.)

Teopernueckn | 1. CTpoeHue BelIecTBa. 44, Iepeuncnsts 1,2,3,6
e ocHoBbl | CoBpeMcHHas MOJICITb BaKHCHUILINC
XapaKTepPUCTHKH
XHWMHUU. CTpPOCHUS aroMma.
XHMHYECKOTO 3JIEMEHTA.
OJeKTpoHHas OOGBsCHATE  pasiuume
KOH(bHpraHHSI aroma. MeXIy MOHSATUAMU
OcHOBHOE u «XUMHUYECKUN 3JIEMEHT»,
BO30YKICHHBIC COCTOSHHUS CHYKIHL»,  «H30TOID.
IIpumensTh 3aKOH
daTOMOB.
COXpaHEeHHUs Macchl
2. Knaccudukamms BEIECTR TpH
XUMHYCCKUX JJICMCHTOB COCTaBJICHUU YpaBHEHUU
(s-, p-, d-a;meMeHTHI). XAMHYECKUX  PEaKInil.
OcoOEHHOCTH ~ CTpOEHUS Onpenensts
N MaKCHMAJILHO
JHEPTETUYECKUX YPOBHEU
BO3MOKHOE 9UCIIO
aTOMOB d'SHeMeHTOB. 37IEKTPOHOB Ha
3. [Teproamaeckast SHEPreTHYECKOM yPOBHE.
cucTeMa XUMHAYECKUX 3anucepiBaTh
9JIEMEHTOB JN. rpaguieckne
N SIIEKTPOHHBIE  (POPMYIIBI
MeHz[eJIeeBa. dusnueckuit P (1) pMy
S-, p-u 0- 3J1eMEeHTOB.
cMbicn  Ilepmoamyeckoro XapakTepr3oBaTh
3akoHa J[.11. Menneneena. HOPAIOK 3aTI0JTHEHHS
4, [Tpuunnb! n 3JIEKTPOHAMHU
3aKOHOMEPHOCTH OHCPICeTHYCCKUX .
U3MCHEHUSA CBOICTB YPOBHEH 1 HoAYpoBHCH
B aTOMax.
9JIEMEHTOB A ux OOBACHATS, B qéM
COEAMHEHHH MO0 MEPUOaaM 3aKITI0YAETCS
U TPYIIIaM. ¢busnueckuit CMBICTT
IIOHATUS «BAJICHTHOCTH)).
OOBACHATS, yeM
OTIPETIEIISFOTCSI
BaJICHTHBIE
BO3MOXKHOCTH ~ aTOMOB
Pa3HBIX 3JIEMEHTOB.
CocTaBisTh
rpadugeckne
JJIEKTPOHHBIE  (HOPMYIIBI
asora, dhocdopa,
KUCIIOpOIa ¥ Cephl, a
TAKXKE XaPAKTEPH30BAThH
W3MEHEHHUS  PajHyCcoB
aToMOB XUMHYIECKUX
9IIEMEHTOB TI0 MEPHOIaM
u A-rpynnam
MePUOIUIECKON
TaOJIHLIBI.
Teopernuecku | 5. DnexTpoHHas npupoaa | 3 4. OCBsCHATE  MEXaHH3M 4,6
e OCHOBBI | XMMHYECKOM CBSI3H. 0bpasoBaHii HOHHOH n
KOBAJICHTHOM CBSA3M W
XHAMHH. DIIEKTPOOTPUIIATEIIHFHOCTD

6. Bugel xuMuHueckoil

0COOEHHOCTH

(usmuecKux CBOKCTB




CBSI3U (xoBasIeHTHaA,
WOHHAs, MeTaJTN4ecKasi,
BOJIOPOIHAS) u
MEXaHHU3MBI ee
00pa3oBaHMSL.

7. Kpucramiueckue u
amop¢HbIe BEIIIECTBA.
Tunel  KpUCTAIIMYECKUX
peIlIeToK (aTromHas,
MOJICKYJISIpHAsI,  WOHHAs,
MeTaJuTHdecKas).
3aBUCHUMOCTh (PU3UIECKUX
CBOWCTB BeIlleCTBa OT TUIIA
KPUCTAJUIMYECKON
PEIIEeTKH. [TpuannbI
MHOT000pPa3usl BEIICCTB.

HOHHBIX M KOBAJICHTHBIX

COCTUHCHUH.
CocTaBIsITh
AJICKTPOHHBIE  (HOPMYITBI
MOJIEKYZT ~ KOBQJCHTHBIX
COCTUHCHUH.
OOBICHATH MEXaHU3M
o0pa3oBaHus
BOJIOPOJTHOM 5
METaJJIMYECKON CBs3EH U
3aBUCUMOCTbh CBOMCTB

BEIISCTBA oT BHJA
XHUMHUYECKOHN CBS3U.
OOBICHATH
MPOCTPAHCTBECHHOE
CTpOCHHE MOJICKYJI
OpTaHHYECKUX H
HEOpPTraHMYECKHX
COEIMHEHUN C ITOMOILBIO
IIpEJICTaBICHUN o
THOPUIU3AIHH
opouraneii. OOBACHATH
3aBUCUMOCTbH CBOWCTB
BEIIECTBA OT THUIIA €r0
KPHCTAJTUICCKOM
PEIIETKH. OOBICHATH
TIPUYHHBI MHOT000pa3ust
BEIIECTB.

Teopetnuecku
e OCHOBBI
XUMHHU.

8. XuMmudeckne peaxiivu.
I'omorenHsIe "
reTeporeHHbIe PeaKinu.

9. CkopocTh peakIuu, ee

3aBUCUMOCTh oT
Pa3IUYHBIX (hakTopoB:
MPUPOIBI  PEATUPYIOIIIX
BEILIECTB, KOHIICHTPAIMH
pearupyoomux — BEIIeCTB,
TeMIIepaTypbl,  IUIOMIATH
PEaKUMOHHOM
MMOBEPXHOCTH, HaJTUYHS
KaTaJln3aTopa.

10. Ponp xaramu3aTopoB B
MIPUPOJIC u
MIPOMBIIIIIICHHOM
IIPOM3BO/ICTBE.

11. O6paTuMoCTh
peaKuuid. XuMu4aeckoe
paBHOBECHE u ero
CMeIIeHNe T10[ JeHCTBUEM
pPa3IUYHBIX (hakTOpOB

(KOHIIEHTpAIUsl pPEeareHTOB
WIM IPOAYKTOB DPEAKIIMH,

JaBJIeHUE, TeMIeparypa)
s CO31aHUus
ONTUMAIILHBIX ~ yCIIOBUH

HpOTeKaHI/ISI XUMHUYCCKUX
ITPOIIECCOB.

Ilepeuncnsatre

TIPU3HAKH, 1o
KOTOPBIM
KITaCCUPUITUPYIOT
XUMHWYECKHE PEAKIUH.
OOBACHATH  CYIIHOCTH
XUMHUYECKOU peaKivu.
CocTaBiiATh ypaBHEHHA

XUMHUYECKUX  peakiuii,
OTHOCSIIIHNXCS K
ONpeAeIEHHOMY THILY.
OOBICHATH BJIUSIHHAE
KOHLEHTpaluun
peareHTOB Ha CKOPOCTh
TOMOTE€HHBIX u

TETEPOTEHHBIX PEaKIMM.
OOBACHATD BJIMSIHUE
pa3nuYHBIX (aKTOPOB Ha

CKOpPOCTh ~ XHMHUYECKOU
peakuuu, a  TakKe
3HAUYEHHE MPHUMEHEHUS
KaTaJi3aTopoB u
HUHTUOUTOPOB Ha
TIPaKTHKE.

OOBsICHATD BIIMSIHUC
HN3MEHEHHS

KOHLIEHTPALMH  OJJHOTO
u3 pearupyromux
BEILECTB, TEMIIEPATYPHI
u JaBJICHUSA Ha

CMELICHHE XUMHUYECKOTO
paBHOBECHSI.

2,3,4




Teopernuecku | 12. JluciepcHbIC CUCTEMBI. 5u. Xapakrepusoarh 4,5,7
e ocHOBEI | IToHATHE ©0 KOJUIOMAAX CBOMCTBA — pasTMIHBIX
XHMUH. (3omm, renm). HcTuHHBIC BHoB ANCTIEPCHBIX
CHUCTEM, YKa3bIBaTh
pactBopel.  Peakuuu B OpPUYMHBl  KOATYJISALHN
pacTBopax 3JICKTPOJIUTOB. KOJUIONJIOB ¥ 3HAYeHHE
pH pacTBopa KakK 3TOI'0 SIBJICHUA.
[oKaszareilb KUCIOTHOCTH Pemam.  sajatu  Ha
IPUTOTOBJICHUE
CpeJIblL. .
pacTBopa ompeneinéHHON
13. CiocoObl  BBIpaXEHUS MOSPHOI
KOHICHTpaluu paCTBOPOB. KOHIICHTpAIMH.
14. Tlpaktuueckas pabora I'otoBuTH pacTBop
Ne 1 «IIpurorosienue 3JaHHOH  MOJLIPHOH
o KOHIICHTpAaluun.
pacTBOpOB ¢ 3aJaHHOM OGBCHSITS, Houery
MOJIApHOMN pacTBOpPH  BEIIECTB  C
KOHIICHTpaILHEe». HOHHOM M KOBaJICHTHOM
15. OKHCITUTENBHO- TIOJIAPHON CBA3BIO
BOCCTAHOBUTEJILHBIE MpOBOMAT
QJICKTPHUUCCKUU TOK.
peakinu B Ipupone, Omnpenenste pH cpensi ¢
IIPOM3BOJICTBEHHBIX [HOMOILIBIO
nponeccax n YHHUBEPCAJIbHOTO
KU3BHEICATCIIBHOCTH HHOUKaATOopa. OOBACHAITE
OpraHI/IBMOB. C O33N TSOPI/II/I
OKI/ICJ'H/ITCJ]LHO- QJICKTPOJIUTHUICCKOU
aucconranvu CYIIHOCTDb
BOCCTAHOBUTEJILHEIC XHMHHECKHX  peaKiiii,
CBOMCTBA MPOCTBIX NPOTEKAIOIUX B BOJHOM
BEIIECTB —  METaJUIOB cpeze. CocraBmsTh
IIABHBIX M MOOOYHBIX ZSIJ:H:Ieé e o :
IICHHBbI HNOHHBI
noArpynn (Mefb, Keae30) ypaEHeHm peaxuii,
U HEMETaJUIOB. BOJIOpPOJA, XApAKTEPH3YIOMIHX
KHCJIOPOJIa, rajoreHoB, OCHOBHEIE cBoifcTBa
cepsl, a3oTa, (POC@OP& Ba)KHEHIINX KJIaCcCOB
yl“J'IepOI[a, erMHI/IH. HCOpraHI/I‘{?‘CKI/IX
16. Tmmponw3  coJeH. g)eHHHeHHH'
TIPEACIIATh peakuurro
3HaueHue TUIPOIH3a B CPE/TBI PACTBOPA COMH B
OMOJIOTHYECKUX BOJIE.
OOMEHHBIX TIpoIleccax. CocraBmsTh  ypaBHCHHs
peakiuit TUIpOIN3a
OpFaHI/IquKI/IX nu
HeOpFaHI/I‘IeCKI/IX
BCIICCTB.
Teopernyecku | 17. Xumudeckue | 44, | OObscHATs  mpHHIMIT 4,7
e OCHOBBI | HCTOYHMKH  TOKa.  Psj paboTst
TraJlIbBAHUYECKOI'O
XHUMHH. CTaHIAPTHBIX
anemeHTa.  OOBSICHATH,
AIEKTPOJTHBIX KaK yeTpoeH
IIOTCHIIMAIOB. CTaHIapTHBIN
18. Kopposust MeTauios: BOJIOPOJHBIIT SIEKTPOLL.
BUJIEI KOPPO3UH, CIOCOOBI Iloms30Baties  pazioM
CTaH]lapTHBIX
3aIUTHl  METAJNIOB  OT
OJICKTPOAHBIX
KOppO3uH. norennuanos. OTinyars
19. DNeKTpoIH3 XHMHYECKYI0 KOPPO3HIO

pacTBOPOB U PaCILIaBOB.
IIpuMeHeHne >AEKTpOIH3a
B NMPOMBIIIJICHHOCTH.

OT 3JIEKTPOXUMHYECKOM.
OOBACHITE  TPUHIIMIIBI
3alUThl METALTUYECKUX
U3JeJIUd OT KOPPO3HH.




20. KonTpoabnHas padoTa
Ne 1 1o TEME
«TeopeTnvyeckne OCHOBBI
XAMUN.

OOBSICHATD, KaKue
MPOIIECCHI  MPOMCXOJIAT
Ha KaToJe W aHojae TpH
AJICKTPOJI3E PACILIaBOB
U PacCTBOPOB COJIEH.
CocTaBisATh CyMMapHbIe
YpaBHEHUSA peakuumii
AJIEKTPOJIH3A.

TeopeTnuecku
e OCHOBBI
XUMUH.

21. OO0mas
XapaKTEPUCTHKA 51
CITOCOOBI MOJTYYCHHUS
METAJLJIOB.

22. O0630p MeTaUITMYECKUX
37eMeHTOB A- u b-rpymm.
23. Menp. lunk. Twuran.
XpoMm. XKenezo. Hukens.
[Inatuna.

24. CruiaBbl METaJIOB.

25. Oxcuasl u
THIPOKCHJIBI METAJIJIOB.
26. IIpakTHUyeckast
padora Ne 2 «Pemenue
SKCIIEPUMEHTATbHBIX
3aJa4 o TeME
«MeTanib».

6 u.

XapakTepHu3zoBarh 00I1IUe
CBOWCTBA METaNIOB H
Pa3bIACHATH ux Ha
OCHOBE IIPEACTABICHUN O

CTPOEHUH aTOMOB
METaJIoB,
METAUIMYCCKON CBSI3H U
METAUIMYSCKON
KPHUCTALTUYECKON
pemeéTKe.
WnmoctpupoBaTh
TpuMepaMu CIIOCOOBI
MOJyYeHUs]  METaJUIOB.
XapaxkTepu3oBaTh
XUMHUYECKHE  CBOMCTBA
METaJIJIOB IA—IIA
TpyNnm W aJOMHHHS,
COCTaBJISITh
COOTBETCTBYIOIIHE

YpaBHECHHUS PEAKITUHL.

OOBSICHATE 0COOEHHOCTH
CTPOCHUS aToOMOB
XAMHYECKUX DJIEMEHTOB
B-rpynn nepuoguueckoin

CHUCTEMBbI . n.
Mengeneesa.
CocTaBisiATh ypaBHEHHA
peakuui,
XapaKTepU3yIOINX

CBOMCTBA MM, IMHKAa,
TUTAaHA, XpOMa, Xelesa.

IIpenckaszpiBath
CBOMCTBa cIUIaBa, 3Has
€ro COCTaB.

OOBACHATS, KakK
H3MEHSIOTCS  CBOMCTBA

OKCHUJIOB U THAPOKCHJIOB
METAJJIOB 1O MepuojaaM

u A-rpynmam
TIEPUOANYECKOMN

tabmunbl.  OOBICHSTH,
Kak HU3MEHSIOTCS
CBOWCTBA OKCHJIOB H

THUIPOKCHUJIOB
XUMHUYECKOIO 3JIEMEHTa
C TMOBBILIEHUEM CTENEHU
OKHCJICHUS €T0 aToMa.
3amnuchIBaTh B
MOJIEKYIISIPHOM u
HMOHHOM BHJI€ YPaBHEHUS
XUMHUYECKUX  peaKIluil,
XapaKTepU3YIOIINX
KHCJIOTHO-OCHOBHbBIE
CBOIICTBA OKCHIOB U
TUAPOKCUAOB METAILJIOB,

4,7




a TaKKe
JKCIIEPUMEHTAIBLHO
JIOKa3bIBaTh HaJIn4ue
3THX CBOWMCTB.
Pacmo3naBaTth KaTHOHBI
conei C IIOMOIIBIO
KaueCTBEHHBIX PEaKIMM.

Teoperuyecku
e OCHOBBI
XUMHHU.

27. O030p HEMETAJUIOB.
CoiicTBa M NPUMEHEHHE
BOXHEHIINX HEMETAIUIOB.

28. OO0mas
XapaKTEPUCTUKA OKCHJIOB
HEMETaJIJIOB u
KHCIJIOPOCOICPIKAIINX

KHCHOT. OKHCIUTEIBbHEIC
CBOICTBA CEepHOI u
a30THOM KHCJIOT.

Bogopoansie coeguHeHUS
HEMETAJLIOB.

29. T'enernueckast CBSI3b
HEOPraHUYECKHUX 5
OpPTraHUYECKUX BEIIECTB.
30. IIpakTHyeckas
pabdora Ne 3 «Pemenue
AKCIICPUMEHTAIbHBIX
3a7a4 o TeMe
«HeMmeTamibD.

31. KonrpoabHasi padora
Ne 2 o TeMe
«Heopranuueckas
XUMHS.

5y,

XapakTepHu30oBaTh 001IHe
CBOIICTBa HEMETaJIOB U
Pa3bACHATH 170'¢ Ha
OCHOBE IIPEACTABICHUN O
CTPOEHHUH aToMa.
HaseiBaTh
TIPUMEHEHUSI
BaKHEUIINX
HEMETAIJIOB.
XapakTepu3oBaTh
CBOICTBa BBICIIHUX
OKCHJIOB HEMETAIJIOB U
KHUCIIOPOACOAEPKAILUX
KHUCTIOT, COCTaBIISATh
ypaBHEHUS
COOTBETCTBYIOIIUX
peakuui u OOBICHITh UX
B CBETE€ IIPEACTaBJICHUU
00 OKHUCJIUTENBHO-
BOCCTaHOBUTEJbHBIX
peakuusax u
3JIEKTPOJIUTUYECKON
JUCCOLIMAIIUY.
CocTaBisiTh ypaBHEHUS
peakuui,
XapaKTEePU3YIOIINX
OKHUCIIUTEIbHBIE
CBOICTBA  CEpHOM U
a30THOM KHCIIOT.
XapakTepu3oBaTh
HU3MEHEHUE CBOICTB
JETYYUX  BOJOPOJHBIX
COeIMHEHN
HEMETAJJIOB M0 NEPUOAY
u A- rpynnam
TIEPUOANYECKOMN
cucreMbl.  Jloka3bIBaTh
B3aUMOCBSI3b
HEOpraHUYECKHUX u
OpTaHHYECKUX
COEIMHEHU .
CocTaBisiTb ypaBHEHUS

obactu

XUMHYCCKUX peakunﬁ,
OTpaKarouux
B3auUMOCBA3b
HEOPraHN4CCKux nu

OpraHUYECKHUX BEILECTB,
OOBSCHATH UX HA OCHOBE
TEOpUHn
SIIEKTPOJIUTHUECKOMN
JVICCOTIHAITIH u
TIpeACTaBICHUI 00
OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX
npoueccax.
ITpaxkTHyecku

4,6,7




pacro3HaBaTh BEIIECTBA
c TIOMOILIBIO
KaueCTBEHHBIX peakuuil
Ha aHHUOHEL.

XUMHUS
JKU3Hb.

32. HayuHble MeETOMBI
O3HAaHUA B XUMUH.
UcTtounukn XuMu4YecKOU

nH(popMaIuu. [Touck
uH(popMaun no
Ha3BaHUSIM,
uneHTuduKaTopam,
CTPYKTYPHBIM (hopmyIiam.
MoaenupoBaHue
XUMHUYECKUX IPOILIECCOB U
SIBIICHH, XUMHYICCKUM
aHaIM3 M CHUHTE3 Kak
METO/IbI Hay4HOTO
TTO3HAHMS.

33. Xumus B
MTOBCETHEBHOM JKU3HHU.
Motomue W YUCTSIIME
cpelncTBa. Cpencta
O00opprObI ¢ OBITOBBIMHM
HaCEKOMBIMU:
pETeJUIeHTHI,
uHcekTuIUasl. CpencTBa
JIMYHOMN TUTHUEHBI u
KOCMETHKH. [TpaBuna
OesomacHoil  paboTHl ¢
€IKUMH, TOPIOYUMH U
TOKCUYHBIMHU BEIIECTBAMHU,
CpeACcTBaMu OBITOBOM
XAMHH.

Xumust u CEIIbCKOE
X0351CTBO. MHUHEpaibHbIE
u OpraHUYeCcKue
ya0OpeHus. Cpenctsa
3aIUThI PACTECHUMN.

34. Xumus B
cTpoutenbcTBe. I[eMeHT.
BeroH. [TonGop
ONTHUMAJIBHBIX
CTPOUTETBHBIX
MaTepuayioB B
MPAKTUYECKOMN

JEATEIIbHOCTH YEJIOBEKA.
Xumust u JKOJIOTHS.
XUMUYECKOe 3arpsi3HEHHE
OKpY>KaloIle Cpebl U €ro

MOCTIEACTBHUS. Oxpana
ruapochepsl, MTOYBHI,
atMocthepsr,  Quopel U

(hayHBI OT XUMUYECKOTO

3y,

OOBACHATD HAYIHEIC
TIPUHITUITEL
MIPOU3BOJICTBA HA
IIpUMepe MPOU3BOCTBA
CEpPHOU KUCIOTHI.
OOBSICHATD, KaKHe
MIPUHITUITB XUMIYECKOTO
MIPOU3BO/ICTBANCIIONB3Y
I0TCSI IPY TTOJTy4EHUN
YyryHa.

CocCTaBATh YpaBHCHHS
XUMHYCCKHUX PEaKITHIA,
MIPOTEKAOIIUX TIPU
MTONTyYCHUN IyTYHA U
CTalu.

CoOnronate mpaBmia
Oe3omacHoil paboThl co
cpenctBaMu OBITOBOM
XUMUH.

OOBSICHATD TPUYUHEI
XHMHUUYECKOTO
3arps3HEHUS BO3IyXa,
BOJOEMOB U ITOYB.

4,5,6,7
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