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PaGouas mporpamma ydebHOrO nipeameTa « XMMHs» Ha yPOBHE CPEIHEro 0OIIEro
obpazoBanus cocrabieHa B coorBerctBur ¢ ®I'OC, OOIT COO MOY I'COUI (nmpukaz Ne 167
or__30.08.2019 r. «O6 yrBepxkaenun OOII Ha ypoasix HOO, OO0, COO»), ¢ yueTom
YMK, ucnons3yemMoM Ha ypoBHE cpeHero obiero oopasosanusi, aropa O.C. 'abpuensiHa.
3aBepmiénnas npeamernas guaus no xumun O.C. I'abpuensaa 10 -11 kmaccos.

Pabouas nporpamma paccuutana Ha 1 yac B Hegento B 10 kiacce (35 yacoB B roa) u Ha 1 4ac B
Hezaento B 11 kmacce (34 yaca B roj), TakuM 00pa3oM Ha YPOBHE CPEIHET0 00IIero oopa3oBaHus

Ha y4eOHBIN npeaMeT «XuMuUs» BblIeIeHo 69 4acoB.

YpoBeHb U3ydeHus: y4eOHOTO mpeaMeTa « XUMHUsD - 0a30BBIH.



IINIAHUPYEMBIE PE3YJIBTATBI YYHEBHOI'O IPEJIMETA «Xumus»

B pe3yabrare uzydenusi yueOHOro npeaMera « XuMus» Ha ypoBHe CpeJHero oduero
o0pa3oBaHusA:

BorinyckHuK Ha 02a30BOM yPOBHE HAYUMTCS:

—  packpbiBaTh Ha MpHMEpax pojib XUMHHU B (POPMHUPOBAHMH COBPEMEHHOH HayYHOMH
KapTUHbI MUPA U B IPAKTUYECKON AEATEIbHOCTH YEJI0BEKa;

— JIEMOHCTpPUpOBaTh Ha IpUMepax B3aUMOCBS3b MEXAY XHUMHUEH M JIpyrumu
€CTECTBEHHBIMU HayKaMU;

—  pacKpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUH XuMuieckoro crpoenust A.M. bytiieposa;

— mnoHumarb ¢usndyeckuil cmbici Ilepuonuueckoro 3axona JI.M. MenzneneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCHUMOCTb CBOWCTB XMMHYECKMX 3JEMEHTOB M OOpa30BaHHBIX HMHU
BELIECTB OT 3JIEKTPOHHOI'O CTPOECHUSI aTOMOB;

—  OOBSCHATH MPUYHMHBI MHOTOOOpAa3Ws BEHICCTB HA OCHOBE OOIIMX MPEICTaBJICHUN 00 UX
COCTaBe U CTPOEHUH;

— TPUMEHSTH IIPAaBUJA CUCTEMATHYECKOM MEXIyHapOJHOW HOMEHKJIATyphl KaK CpeicTBa
pa3IuYeHus U UACHTU(UKAIIMK BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;

—  COCTaBJISITh MOJIEKYJSIpPHBIE U CTPYKTYpPHbIE (OPMYJIbl OpPraHUYECKUX BEIIECTB Kak
HocuTeneil WHQpOpPMallMM O CTPOCHUU BEIIECTBA, €ro CBOWCTBAX M MPUHAIJIECKHOCTH K
OIPEECIIEHHOMY KJIaCCy COEIMHEHUM;

—  XapaKTepu30BaThb OPraHWYECKHE BEIECTBA IO COCTaBY, CTPOCHHUIO U CBOMICTBaM,
YCTaHABJIMBATh NPUUNHHO-CJIE/ICTBEHHBIE CBSI3U MEXY JaHHBIMU XapaKTePUCTUKaMH BEILIECTBA;

—  IPUBOJUTH IPHUMEPBl XMMHUYECKHMX PEAKLUI, PAaCKpBIBAIOIIMUX XapaKTEpPHBIE CBOMICTBA
TUIHWYHBIX TPEACTaBUTENECH KJIACCOB OPraHMYECKHUX BEIIECTB C LENbI0O UX HMJICHTU(DUKALUU U
00BsiCHEHUS 00J1aCTH IPUMEHEHUS;

—  IMPOTHO3MPOBATh BO3MOKHOCTbh MPOTEKAHUS XMMHUYECKUX PEAKIMil Ha OCHOBE 3HAHUH O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CrIOCOOHOCTH;

—  HUCIOJIb30BaTh 3HAHUSA O COCTaBE, CTPOCHHWU M XMMHUYECKHUX CBOWCTBAaxX BEIIECTB IS
0e30MacHOro NPUMEHEHUS B IPAKTHUECKOH 1eATeNbHOCTH;

—  NPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIIOIB30BAHUS MPOIYKTOB MEepepadboTKu HEDTH U
IPUPOJHOTO Tra3a, BBICOKOMOJIEKYJSIPHBIX COEAVUHEHMH (TIOJIMATUIIEHA, CHHTETHYECKOIO
Kay4yKa, alleTaTHOTO BOJIOKHA);

—  TPOBOJUTH OMBITHI [0 PACIIO3HABAHMIO OPTaHWYECKHUX BEILIECTB: INIMIEPUHA, YKCYCHOMN
KHCJIOTBI, HEMIPEEIIbHBIX JKUPOB, INIIOKO3bI, KpaxMaia, OEJIKOB — B COCTABE MUIIIEBBIX IPOAYKTOB

U KOCMCTHUYCCKUX CPCACTB,



—  BJIAJETh NMpaBWIAMHU U NpHEMaMu 0e30MacHON paboThl ¢ XMMHUYECKUMH BEIIECTBAaMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

—  yCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XMUMUYECKON pEeaKLIUU U CMEIICHUS] XUMUYECKOTO
paBHOBECHsI OT pa3IM4YHBIX (DAKTOPOB C LENbIO ONPENEICHUs ONTHUMAIbHBIX YCIIOBHI
IIPOTEKAHNsI XMMUYECKHX IIPOLIECCOB;

—  NPUBOJUTH NIPUMEPBI TUAPOIIN3A COJIEH B IIOBCETHEBHON KU3HU YEIIOBEKA;

—  IPUBOJUTH IPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuid B MPUPOE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEIACATEIBHOCTH OPraHU3MOB;

— TNPUBOAUTH HPUMEpPbl XMMHUYECKHUX pPEaKLUMH, DPACKPBIBAIOLUIMX OOLIME XHMHUYECKUE
CBOICTBa NMPOCTHIX BEUIECTB — METAJIIOB U HEMETAJLJIOB;

— IPOBOAMTH pAacyYeThl HA HAXOXKICHHE MOJEKYJIIpHOW (opMysbl YrieBoaopoja Io
IIPOAYKTaM CTOPAaHHSA U IO €ro OTHOCUTEIbHOW IUIOTHOCTH U MAacCOBBIM JOJISIM 3JIEMEHTOB,
BXOJISILIIMX B €r0 COCTaB;

—  BIAJAETh IpaBWIaMU O€30IacCHOr0 OOpallleHHs C €AKUMH, FOPIOUYMMHU U TOKCHUUYHBIMU
BELIECTBAMM, CPEJICTBAMU OBITOBOW XHUMMUH;

—  OCYLIECTBIATh MOMCK XHMHYECKOH HHGpOpMalMU 10 HA3BaHUAM, HACHTHU(PHUKATOPaM,
CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

— KpUTHYECKM  OIIEHMBaTb M  HHTEPIPETHPOBATh  XMMHMUYECKYI0  HMH(OpMaIHIo,
COJIEpIKALIYIOCS B COOOLIEHMSIX CPEACTB MacCOBOM MH(popMalyy, pecypcax MHTepHeTa, HaydHO-
HOIYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJSAX BBIABICHUS
OLIMOOYHBIX CY>KICHUH U (OPMHUPOBAHUS COOCTBEHHON MO3UIINY;

—  TPeACTaBIATh IMYTU PEIIEHUs INI0OANBHBIX MPOOJIEM, CTOSIIUX MEpe]] YeIOBEYECTBOM:
HKOJIOTMYECKUX, SHEPTeTUUECKHX, CHIPHEBBIX, U POJIb XUMHUHU B PELICHUH 3TUX NMPOOIIEM.

— Ui o0yd4aroIiuxcs C OrPaHMYEHHBIMH BO3MOXKHOCTSMH  3/I0pPOBbSl  OBJIAJICHUE
OCHOBHBIMM JIOCTYITHBIMHA METOJIaMU HayYHOTO ITO3HAHUS;

— A cHelbIX M CIa0OBUAAIMX OOY4YaroIIMXCsl OBJAJ€HHE MpaBUIAMM  3alllCU
XUMHUYECKHX (OpMYNl € HCHOJIb30BaHUEM peIbe(HO-TOUEYHONH CHUCTeMbl oOo3HaueHuiu JI.
bpaiins.

BoinyckHuK Ha 0230BOM yPOBHE MOJIYYHT BO3MOKHOCTD HAYYUThCH:

- unntrocmpupoeams Ha nNpumepax CmaHoe/leHue U 2360110YUIo OPZGHMQBCKOZZ XUMUU KAk
HAYKU HA pA3JIUYHbBIX UCMOPUYECKUX dmanax ee pa3eumiusl,

- UCNONIL308AMb Memoobl HAY4YHO20 NO3HAHUSA npu 6bINOJIHEHUU NPOEKmMos U y’{€6HO'
UCCne008amenbckKux 3a0ay no U3y4eHuro ceolicms, cnocobos nojiy4yeHusl u pacno3Hasanusl

OpcanHu4ecKux eewyecmse,



—  00vACHAMb Npupoody U CROCoObl 0OPA30BAHUS XUMUYECKOU CBA3U. KOBAIEHMHOU
(noNAPHOU, HENONAPHOL), UOHHOU, MEemAalIu4ecKol, 8000POOHOU — C Yelblo ONpeoeeHus
XUMUYECKOU AKMUBHOCTU 8EUeCME;

—  YCMAaHAeIueamv 2eHemudecKyl0 Ce53b MeHCOy KIACCAMU OPSaHUYeCKUX eujecms Ois
000CHOBAHUS NPUHYUNUATLHOU 803MONCHOCMU NOJYYEHUSl OPLAHUYECKUX COeOUHEHUL 3A0AHHO20
coCmasa u CmpoeHus;

—  YCMaHaenueamv 63aumoceazu mexcoy gaxmamu u meopueti, NPUYUHOL U CleOCmeuem
npu  auanuze NpooONeMHbIX CUmMyayull U 0OOCHOBAHUU NPUHUMAEMbIX DeuleHutl Ha OCHOBe

XUMUYECKUX 3HAHULL.



COLEPKAHUE YYEBHOI'O IPEIMETA «Xumusp»

ba3oBrlil ypoBeHb
OCHOBBI OPraHMYecKO XUMHUH

[TosiBneHue u pPa3sBUTHC OpraHquCKOﬁ XUMHUHU KaK HAYKH. HpenMeT OpraHquCKOﬁ XUMUHU.
MecTo u 3HaUYeHHE OpFaHquCKOﬁ XHUMHHU B CUCTEME €CTCCTBCHHEBIX HAYK.

XHUMHYECKOE CTPOCHHUE KaK MOPSAJOK COEIMHEHHS] aTOMOB B MOJIEKYJIE COTIACHO UX
BaJICHTHOCTH. OCHOBHBIE MOJ0KEHUSI TEOPUU XUMHUECKOTO CTPOEHUSI OPraHUYECKUX
coenuHeHuil A.M. BytnepoBa. YriaepoaHblil CKelneT OpraHnueckoi MojeKkyibl. KpaTHOCTh
XUMUYECKOHU CBS3U. 3aBUCUMOCTb CBOMCTB BEUIECTB OT XUMHUYECKOTO CTPOEHUSI MOJIEKYIL.
N3omepust u uzomepsl. [lonstre o pyHkumoHansHoi rpymnmne. [IpuHImns! Kiiaccupukanim
OpraHMuYecKuX coequHeHui. CucremaTrueckas MexayHapoaHasi HOMEHKJIATypa U IPUHIIMIIBI
00pa30oBaHMs HA3BaHUI OPraHUYECKUX COEIMHEHUM.

Anxansl. Cmpoenue monexynvl memana. I'omonoruueckuii psja ankanos. ['omomnory.
Howmenxunatypa. V3omepus yriepogHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHUS (PU3HIECKUX
CBOICTB. XMMHUYECKHE CBOWCTBA (Ha MPUMEPE METaHa U ATaHa): PeaKMH 3aMeILeHUs
(ramoreHNpOBaHUE), AETUAPUPOBAHHS KaK CIIOCOOBI MOMYYCHUSI BAKHEHIIINX COSTMHEHUN B
OpraHn4YecKoM cuHTe3e. ['opeHrne MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOYHUKOB TEILIA B
IPOMBIIIJICHHOCTH U ObITy. HaxoxieHue B mpupoie 1 IpUMEHEHe alkaHoB. [lonamue o
YUKNOANIKAHAX.

Ankensl. Cmpoenue monexynvl smuniena. ' OMOJIOTHYeCKUi psJl aTKEHOB.
Howmenknarypa. 3omepus yriiepoHOTO CKeJleTa U MOJI0KEHUS KpaTHOM CBSI3U B MOJIEKYJIE.
XuMHUEcKue CBOMCTBA (Ha MpUMepe ITUIICHA): peaKuy PHUCOeIMHEHHSI (TallOreHUPOBaHKeE,
euopuposanue, TAAPATALUS, cUOPO2AIO2EHUPOBAHUE) KAK CTIOCO0 MOTydeHUs (PYHKIIMOHAIBHBIX
MIPOM3BOJIHBIX YTIIEBOAOPOIOB, TopeHws. [Tomumepu3arust STHIeHa Kak OCHOBHOE HaIpaBJICHUE
€r0 MCIOTb30BaHMs. [10JIMATHIIEH KaK KPYITHOTOHHAKHBIA IPOIYKT XUMHUECKOTO
npou3BocTBa. [I[puMeHeHne yTHiIeHA.

Ankanuensl U kKayayku. [loHsTre 00 ankagueHax Kak yrieBoaopoaax ¢ AByMs
IBOMHBIMU cBs3siMH. [Tonumepu3zanus nuBuHuia (Oyraguena-1,3) kak crnocod noaydeHus
CHHTETHUYECKOro Kayuyka. HarypanbHblil 1 CHHTETUYECKUI KaydyKH. BynkaHnuzaius kaydyka.
Pe3una. IIpumeHeHne kaydyka U pe3HHBI.

Anxunsl. Cmpoenue monexynvl ayemunena. I'OMOIIOTHYECKUN psiJ] ATTKUHOB.
Homenkiarypa. 3oMepust yriiepoJHOTO CKEJIETa U MOJ0KEHNS KPATHOM CBS3U B MOJIEKYJIE.
XvMHYecKue CBOWCTBa (Ha MpUMeEpe alleTHIIeHa): peakluy IPUCOeAMHEHNs (TaJoreHUpOBaHueE,
2uopupoeanue, TUIIPATALUs, 2UOPO2AI02eHUPOBaHIe) KaK CIOCO0 MOIyYEeHUs MOJMMEPOB U
JPYTHUX NOJE3HBIX IPOAYKTOB. ['OpeHne alnieTuieHa Kak MCTOYHUK BBICOKOTEMIIEPATypPHOTO
IUIAMEHH I CBapKU U pe3Ku MeTauloB. [IpuMeHenue aneruieHa.

Apenbl. beH3o1 kak npeactaBuTeIb apOMaTUYECKUX YTIeBOA0OpoaA0B. Cmpoenue
MoTexynvl bensona. XUMHUECKUE CBOMCTBA: PEaKIIMy 3aMelIeHUs (TaIOTeHUPOBAHUE) KaK



CII0CO0 MOTYYCHHUS] XUMUYECKHUX CPEJICTB 3aIMThl PACTCHHH, TPUCOSTUHEHUS (THIPUPOBAHNC)
KaK JI0Ka3aTeJIhCTBO HEMPEISIbHOr0 XapakTepa 0eH3ouna. Peakuus ropenns. [Ipumenenue
Oeusoia.

Cruptel. Knaccugukaius, HOMEHKIATypa, U30MEpHUsi CIUPTOB. METaHOJ U 3TaHOJ KaK
IIPEJICTAaBUTENIN IIPEIEIbHBIX OJJHOATOMHBIX CIIUPTOB. XMMHYECKHE CBOMCTBA (Ha IpUMeEpe
METaHOJIa ¥ 3TAHOJIA): B3aUMOACHUCTBUE C HATPHEM KaK CIIOCO0 yCTaHOBICHHS HAINYHS
THJIPOKCOTPYIIIIBI, PEaKIIHsl ¢ TaJOr€HOBOJOPOJaMH KaK CIIOCO0 MOJTYYEeHHUsI PACTBOPUTETICH,
JeruapaTanus Kak crnoco0 noixydeHus sTuiieHa. Peakius ropeHus: ciupThbl Kak TOILIUBO.
[Tpumenenue MetaHosa U 3TaHoa. PU3NOIOrHUECKOe ACHCTBUE METaHOJIa U 3TaHOJa Ha
OpraHu3M 4YesoBeKa. DTUICHIVIMKOJIb U TJIMIEPHH KaK [IPEJCTaBUTENN IPeAeIbHbIX
MHOI'0ATOMHBIX clUpTOB. KauecTBeHHast peakiiysi HA MHOTOaTOMHBIE CITUPTHI U €€ IPUMEHEHHE
JUI PacliO3HaBaHUs TJIMIIEPUHA B COCTaBE KOCMETUYECKHUX cpeAcTB. [IpakTHueckoe npuMeHeHue
STUJICHTJIMKOJIS U [JIMLEPHUHA.

®enon. CtpoeHne MoNeKybl heHomna. BiaumHoe enusanue amomos 8 moexye gheHona.
Xumuueckue ceoticmea: e3aumooeticmsue ¢ Hampuem, 2UOPOKCUOOM HAMPUL, OPOMOM.
[Tpumenenue penona.

Anpaeruapl. Metananb (popManbaeru) U 3TaHalb (aleTanbJAeru/1) Kak MpecTaBUTeIN
IpeIeIbHBIX abAeTHI0B. KauecTBeHHBIC peaKIiy Ha KapOOHWIBHYIO TPYIIY (peaKius
«cepedpsHOTrO 3epKasia», B3auMojieiicTBue ¢ ruapokcuaoM meau (II) u ux npumenenue ans
OOHapyXeHHUS MPEACITbHBIX aTbJICTHI0B B TPOMBIIUICHHBIX CTOYHBIX BOJIAaX. TOKCHIHOCTH
anpaeruioB. [IpuMenenue Gpopmaibiern/ia 1 areTaibIeruia.

KapOoHoBBIE KHCTOTHI. YKCYCHAasi KUCJIOTa KaK MPEICTaBUTEINb MTPeIeIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XUMUYECKHE CBOMCTBA (Ha IPUMEpPE YKCYCHOM KUCIIOTHI):
peaKkIuu ¢ MeTaJlJIaM1, OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSIMH U COJISIMHU KaK IOJTBEPKIACHUE
CXO0/ICTBA C HEOPTaHUYECKUMU KUcIoTaMu. Peakius sTepuduKanuy Kak crocod nosrydyeHus
CJIOKHBIX 3(pupoB. IIpumenenune ykcycHoi kuciotsl. [IpeacraBienue o BBICIIMX KapOOHOBBIX
KHCJIOTaX.

Crnoxuble 3¢upbl 1 xKUpbl. C0XKHBIE 3PUPBI KaK MPOAYKTHI B3aUMOJICHCTBUSA
KapOOHOBBIX KHCIIOT CO CUpTaMHu. [IpuMeHeHne caoxKHbIX 3(PUPOB B MUIIEBOI U aphroMepHOit
IPOMBIIIIIEHHOCTH. JKHUPBI KaK CIIOKHBIE H3(HUPBI TTUIIEPHUHA U BBICIINX KApOOHOBBIX KUCIOT.
PacturenbHble 1 JKUBOTHBIE J)KUPBI, X COCTaB. Pacrio3zHaBaHKEe PaCTUTENBHBIX KUPOB Ha
OCHOBaHUU UX HEMpenenbHOro Xxapakrepa. [Ipumenenue xupoB. 'uaponns i oMplieHHE
’KHUPOB KaK CIIOCOO MPOMBIIIIEHHOTO MOTYYEeHUSI COJIeH BBICIINX KapOOHOBBIX KHCIOT. MbLia
KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT. MoroImine cBOcTBa MbLIA.

Vrneonsl. Knaccudukamus yrineBogos. Haxoxaenne yriieBooB B mpupo/e. [ moko3a
Kak anpaeruaocnupt. bpoxkerue riaoko3sl. Caxaposa. [ uopoaus caxaposwl. Kpaxman n
IEJUTIOJI03a KaK OMOJIOTHYECKHE TTOJIMMEPhl. XMMUYECKHE CBOMCTBA KpaxMasa U IeJUTI0JI03bI
(Tuaposu3, KaueCTBEHHAs! PEaKIns ¢ HOJ0M Ha KpaxMall U €€ MPUMEHEHHE NI OOHApYKCHHS
KpaxMmaiia B MpoJIyKTax nutanus). [lpumenenue u 6uonorndeckas posb yrieBoaoB. [lonsrtue o6
I/ICKyCCTBeHHI:IX BOJIOKHAX Ha HpHMepe all€TaTHOI'O BOJIOKHA.



Nnentudukaius opraHndecKux COeTUHCHUN. [ enemuueckas césa3b mextcoy Kiaccamu
opearudeckux coeourenui. TUTBI XUMHYECKUX PEAKIIUii B OPraHMUECKON XUMUH.

AmuHOKHCHOTHI M 6esikd. CocTaB M1 HOMEHKIIATypa. AMMHOKHUCIIOTHI Kak aM(OTepHbIe
opranuueckue coequHenus. [lentuanas cBsa3p. buonornueckoe 3HaueHue 0.-aMUHOKUCIIOT.
OO6uiacTy NpUMEHEeHUs1 aMUHOKHCIIOT. benku kak npupoausie ouonoaumepsl. CocTaB U CTPOEHHE
6enKoB. XMMHUYECKHE CBOMCTBA OEITKOB: TUAPONU3, NeHaTypaus. OOHapyx)eHue OEIKOB MPH
MIOMOIIIM KaYeCTBEHHBIX (LIBETHBIX) peakuuii. [IpeBpaiieHus 0€IKOB MUK B OpraHU3ME.
buonornueckune QpyHKIMU OCIIKOB.

TeopeaneCRue OCHOBBI XMMHH

Crpoenue BeniectBa. CoBpeMEHHast MOZEIb CTPOEHUS aTOMa. DJIEKTPOHHAsI
KoHpurypauus atoma. OcrosHoe u 6030yscoenHvle cocmosanus amomos. Knaccupukanus
XMUMHYECKHUX 3JIEMEHTOB (-, P-, d-351eMeHThI). OCOOCHHOCTH CTPOCHHUS SHEPTeTHUSCKUX
ypoBHe# atomoB d-aiteMenToB. [leprogudeckasi cucreMa XUMHYECKUX deMeHToB J[. 1.
MenaeneeBa. @usnueckuii cmbich [lepunoanueckoro 3akona [I.M. MenneneeBa. [Ipuuunbl u
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB AJIEMEHTOB U UX COEAMHEHUM 1O MEePHOJaM U IrpyIIam.
DNEeKTpOHHAs NIPUPOIa XUMUYECKOM CBS3U. DIEKTPOOTPULATENBHOCTh. BBl XuMU4ecKon
CBsI3U (KOBAJICHTHAs!, HOHHAs, METAJJIMUECKasi, BOAOPOAHAs) U MEXaHU3MBI €e 00pa30BaHuUs.
Kpucmannuueckue u amopgpnvie éewgecmea. Tunvl Kpucmaiiuieckux peulemox (amomHas,
MONEKYIAPHASA, UOHHAS, MEMANTUYECKAs). 3a8UCUMOCTb (DU3ULECKUX CBOLICING Geujecmaea om
muna Kpucmaniuyeckou pewemxu. IIpyauHbl MHOrooOpa3usl BEIIECTB.

XVMHYECKUE peakliui. |'oMoreHHbIe U reTeporeHHsle peakunu. CKOpoCTh peaklui, e
3aBHCHUMOCTB OT Pa3IMUHBIX (PAKTOPOB: MPUPO/IbI PEArHpyIONIUX BEIIECTB, KOHLEHTPAIUH
pearupymoIrx BeIecTB, TEMIEpaTyphl, IUIOIIA 11 PEAKIIMOHHON MOBEPXHOCTH, HAIMYMS
KaranuzaTtopa. Poiib KaTaJin3aTOpOB B MPUPOJIE U MPOMBIILIEHHOM ITpou3BoacTBE. OOpaTUMOCTh
peakuuii. XuMMHUECKOe paBHOBECUE U €0 CMEIIEHHE 10/ JEHCTBUEM Pa3IUYHbIX (PaKTOpPOB
(KOHIIEHTpalMsl peareHTOB UM MPOAYKTOB PEaKINH, JaBJIeHNE, TEMIIepaTypa) Ui CO3JaHus
ONTUMAJIBHBIX YCIOBUIN MPOTEKAHUS XUMUYECKUX TIPOLECCOB. Jucnepcuvie cucmemvl. [lonamue
o0 Konnoudax (3oau, eenu). Mcmunuvie pacmeopsi. Peakiiuu B pacTBOpax 3J1€KTPOIUTOB. pH
pacTBOpa Kak IOKa3aTelb KUCIOTHOCTH cpeabl. I 'maponus coneil. 3HaueHue ruapoinsa B
O6MOIOrnYeCKUX OOMEHHBIX nporeccax. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIH B
pHUpOJie, MPON3BOACTBEHHBIX MIPOLIECCaX U KU3HEAEATEIbHOCTH OPraHu3MOB. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB TJIABHBIX U TOOOYHBIX MOJATPYIII
(Menp, JKeIe30) ¥ HEeMETAJIOB: BOJAOPO/1a, KHUCJIOPO/ia, TAIOTEHOB, Cephl, a30Ta, (hochopa,
yriaepoja, kpemHusi. Kopposust MeTamioB: BUIbl KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIIJIOB OT
KOPpO3uu. D1eKxmponu3 pacmeopos u pacniaeos. llpumenenue snekmponusa 6
NPOMBIULTIEHHOCTU.

XuMHA ¥ KU3HD

Hayunbsle MeToap! mo3HaHus B XuMud. Mctounnkn xumudeckor uadopmaruu. [lonck
uH(pOpMallMU 10 HA3BaHUAM, UACHTU(PUKATOpPaM, CTPYKTYpHBIM popmynam. MoaenupoBaHue



XUMHYCCKUX ITPOLECCOB U ﬂBHCHHI;'I, XUMUYECKUL AHATU3 U CUHMe3 KaK MCTOJbI HAYYHOT'O
IIO3HAHUs.

XuMus 1 310poBbe. JIekapcTBa, (hepMEHTHI, BATAMHHBI, TOPMOHBI, MUHEPAIbHBIC BOJIBI.
[TpoGiiemMsl, cBsI3aHHBIC C IPUMEHEHUEM JIEKAPCTBEHHBIX MPENapaTroB. BpenHbie MIPUBLIYKH U
(dakTopbl, pazpylIaronIke 310pOBbe (KypeHUe, YIOTpeOICHUE aTKOTOJIsl, HAPKOMAHHS).
PanmonansHoe nutanue. [uwesvie 0odbasku. OcHo8bl NUUEBOL XUMULL.

Xumus B TOBCEAHEBHOM >ku3HU. Motonue u unctsue cpeacrsa. Cpeocmea 60pbowbi ¢
ObLIMOBLIMU HACEKOMBIMU: peneiieHmbl, uHcekmuyuowvl. CpeacTBa INYHON TUTUEHBI U
kocMmeTHKu. [IpaBuna 6e3onacHol pabOThI C €IKHUMH, TOPIOYHMH U TOKCUYHBIMH BEIIECTBAMH,
CpeICcTBaMU OBITOBON XUMUHU.

XUMUS U CeNTbCKOE X03s1CTBO. MUHEpaJIbHBIC U OpraHndeckue ynoopenus. Cpencrsa
3aIIUTHl PACTCHUM.

Xumus U 3HepreTuka. [IpupoaHbie ICTOYHUKH YIiIeBOOpoaoB. [Ipuponnslii n
MOITYTHBIA HETSHOM ra3el, UX COCTAaB M HUcIoNib3oBaHne. CocTaB HEPTH U ee mepepadoTKa.
Hedrenponykrsl. OxTaHoBoe uncio 6enszuHa. OxpaHa OKpyxaroliei cpeibl npu
HedTenepepaboTKe U TPAHCTIOPTUPOBKE HEPTETPOAYKTOB. AJIbTEPHATHBHBIE HCTOYHUKH
SHEPIUH.

Xumus B ctpoutenberse. Llement. beron. [log0op onTUManbHbIX CTPOUTEIbHBIX
MaTepHaJIOB B IPAKTUYECKOM JESATEIBHOCTH YEJIOBEKa.

XUMHSA U 3KOJIOTHS. XUMHUECKOE 3arps3HEHUE OKPYXKAtOIIe Cpesibl U €ro MOCIeACTBHSL.
Oxpana rugpocdepsl, N04YBbl, aTMOChEpH, (GIOPHI U PayHbl OT XUMUYECKOTO 3arpsi3HEHNUS.

Tunbl PACYETHBIX 3aJ1a4:

Haxoxnaenune monexynspHOil (GOpMyIbl OpraHMYECKOro BEIIEeCTBA MO €ro IUIOTHOCTH U
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB, WJIW MO MPOAYKTaM CrOPaHUs.

PacueTsr MmaccoBoii 10511 (MacChl) XUMUYECKOTO COSMHEHHUS B CMECH.

Pacuetsr Maccel (0ObeMa, KOMMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMH, €CIH OJIHO W3
BEIIIECTB JJaHO B U30BITKE (MMEET IPUMECH ).

PacueTsr MaccoBo# Wi 00bEMHOW JOJW BBIXOAA MPOJAYKTA PEAKIIUUA OT TEOPETUUYECKH
BO3MOKHOTO.

Pacuets! TemnoBoro ¢ dekra peakiuu.

PacyeTbl 00bEeMHBIX OTHOIIECHHUH ra30B IPU XUMHUYECKUX PEAKIIUSX.

Pacuersl macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTAa PEAKIUH, €CIH OIHO U3

BCIIECTB AaHO B BUAC paCTBOpa C OHpe)IeHeHHOI)’I MacCOBOM J0JIeH PacTBOPCHHOT'O BEHICCTBA.

IIpumepHbIe TeMBbI NPAKTHYECKUX PA0OT (HA BHIOOP YUUTEJIA):

KagecTBeHHOE ompeneneHue yriepoaa, BOJAOPOIa U XJIopa B OPraHMUECKUX BEIIECTBAX.



KoHcTpynpoBanue mapocTepKHEBBIX MOJEIEH MOJIEKY OPraHMYECKUX BEIIECTB.

Pacno3naBaHue miaacTMacc U BOJIOKOH.

[Tony4yeHnue uCKyCCTBEHHOIO IIENKA.

Perenne skcnepuMeHTANIbHBIX 337]a4 HA [TOJyYE€HUE OPraHUYECKUX BELIECTB.

Pemrenne skcnepuMeHTANbHBIX 337]a4 Ha PACIIO3HABAHUE OPraHUYECKUX BELIECTB.

Wnentudukaniss HEOPraHM4eCKUX COeTNHEHUN.

[Tony4yenue, cobupanue 1 pacro3HaBaHHUE T'a30B.

Pemrenne skcnepuMeHTANbHBIX 3a7a4 110 TeMe «MeTaib».

Pewrenne skcnepuMeHTaNbHBIX 3a4a4 1o Teme «Hemeramnsy.

Pemenne skcriepuMeHTaNbHBIX 3a1ad 10 TeMe «l'eHeThueckas CBs3b MEKIy KJIacCaMH
HEOPraHUYECKUX COCIUHEHUI.

Pemrenue skcrniepuMeHTaNbHBIX 3a3/1ad 10 TeMe «l'eHeThyeckasl CBsI3b MEXKIYy KJIacCaMH
OpPraHUYECKUX COECTUHEHUI.

[Tonyyenue 3THIIEHA U U3yYEHUE €r0 CBOMCTB.

[TonydyeHue yKCyCHOM KUCIOThHI U U3YYEHUE €€ CBOMCTB.

I'mpponus xupos.

W3rorosneHune Mpljia pyqdHoi paboThl.

XUMUA KOCMETHYECKUX CPEACTB.

HccnenoBanue cBONCTB OENKOB.

OCHOBBI INILIEBON XUMHHU.

HccnenoBanue NUIEBbIX 100aBOK.

CBoiicTBa OJHOATOMHBIX 1 MHOTOQTOMHBIX CITUPTOB.

XHUMUYECKUE CBOKMCTBA aJIbJETUIO0B.

Cuntes cnoxHoro 3¢gupa.

I'mpponus yrineBonos.

YcerpaHeHue BpeMEHHOM )KECTKOCTH BOJIBI.

KauecTBeHHBIE peakiMi Ha HEOPTAHMYECKUE BENIECTBA U MOHBI.

HccnenoBanue BAMSHUS PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKON PEaKIiH.

OHpe,Z[CJ'ICHI/IC KOHICHTpAIMKU pacTBOpa aCKOp6HHOBOﬁ KHUCJIOTBI METOJIOM TUTPOBAHU.



1. TemaTnueckoe IJIAHMPOBAHME C YKA3AHHEM KOJHYECTBA YACOB, OTBOJIMMbBIX HA 0CBOECHHE KAK/I0i TeMbl

10 xjaacce (35 yacoB)

Tema ypoka

DJIEMEHThI COAEPKAHUS

Ipeamer oprannyeckoid xuMuu. Teopusi cTpoeHUs1 OPraHUYEeCKUX COeAUHEHU (4 yaca)

[ToBTopusiii nHCTpYKTaX 10 Th MOT Ne 17 « MHCTpyKUMS 110 0XpaHe TpyjAa
npu padore B kabuHere XuMum». [Ipeamer opraHM4ecKor XuMHH.

ITosiBnenue u Pa3BUTHEC OpFaHH‘leCKOﬁ XUMHHU KaK HAYKH.
MecTo u 3HaueHUE OpFaHI/I‘IeCKOﬁ XHUMHHU B CUCTEMC
C€CTCCTBCHHBIX HAYK.

Haxoxxnenne MoiexysipHON (hOpMYITbI OPraHUYECKOTO
BEILIECTBA I10 €ro INIOTHOCTA U MaCCOBBIM J0JISIM
3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB, WJIM MO MPOYKTaM
CrOpaHMs.

OcCHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOTO CTPOEHUSI OPIraHUUECKUX
coenquHenuit A.M. byrneposa.

XUMHUYECKOE CTPOCHUE KAK MTOPSAAOK COCIUHEHUS AaTOMOB B
MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTHU. YTJIEPOIHBIN CKEJIET
OpraHN4eCcKOr MOJEKYJbl. KpaTHOCTh XMMUYECKOM CBSI3H.
3aBUCHUMOCTH CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOSHUS
MOJIEKYIL.

W3omepus v n30MepHl.

[TonsiTue o pyHkMoHaNbHOU rpymnmne. [TpuHIMIbI
KJIacCU(UKALUN OPTaHUYECKUX COEAMHEHUH.

Pacuets! TemoBoro 3¢ dexra peakuuu.

HOMCHKJ'IaTypa OpTaHU4YCCKUX COC€IUHEHMH.

CucremaTtnueckasi MeXAyHapOAHAsI HOMEHKIATypa 1
MIPUHIIUITBI 00pa30BaHUs Ha3BaHUK OPraHUYEeCKHIX
COEIMHEHU.




YriaeBoaopoabl U X NPUPOAHbIe UCTOYHUKH (10 yacoB)

Ankassbl. Cmpoenue monexkynvt memana. I'oMonorudeckuit psj
ankaHoB. ['omonoru. Homenknarypa. M3omepus
YIJIEPOJHOIO CKeleTa. 3aKOHOMEPHOCTH U3MEHEHHUS
(U3NYECKUX CBOMCTB.

XUMHUYECKUE CBOMCTBA aJIKAHOB. XuMHYECKUe CBOMCTBA (Ha MpUMepe METaHa 1 ATaHa):
peakuuu 3aMelieHus (raloreHupoBaHue), 1eruIpUpOBaHUs
KaK CIOCOOBI MOJIYy4EHHUsI BaXKHEHIIINX COSAMHEHUN B
OpraHMYecKoM cuHTe3e. ['opeHrne MeTaHa Kak OJIMH U3
OCHOBHBIX UCTOYHHUKOB TEIJIa B IPOMBIIINIEHHOCTHU U OBITY.
Haxoxnenue B npupojie v IpUMEHEHUE alKaHoB. [lonamue
0 YUKNOANIKAHAX.

ATIKEHBI Cmpoenue monexynvl smunena. ' OMOIOru4eckuii psj
ankeHoB. Homenknatypa. M3oMepust yriepoIHOro ckeyera
1 TIOJIO’KEHUSI KPATHOM CBSI3U B MOJIEKYJIE.

XHUMHYECKUE CBOMCTBA AJTIKEHOB XuMuYecKkue cBOMCTBa (Ha MpUMepe ITUIIEHA): peakluu
MIPUCOEANHEHUS (TaIOTEHUPOBAHUE, 2UOPUPOBAHUE,
TUAPATALNS, cUOPO2ATIO2EHUPOBAHUE) KAK CTIOCO0
MoJTy4eHus: QYHKIIMOHAIBHBIX MPOU3BOAHBIX
YTII€BOOPOAOB, ropeHus. [lonumepu3sanus dTuneHa Kak
OCHOBHO€ HaIlpaBJICHUE €r0 UCNob30BaHus. [lonmaTunen
KaK KpPYITHOTOHHAXHBIN MPOAYKT XMMHUECKOTO
npou3BoJcTBa. [I[puMenenue aTuieHa.

PaC‘-IeTBI O6T)€MHBIX OTHOI_HeHI/Iﬁ Tra30B HpI/I XUMHNYCCKUX
peaKiusx.




AJKaIUeHbI U Kay4yKH.

[TonsTre 06 ankagueHax Kak yrieBoaopoaax ¢ AByMs
JIBOMHBIMU CBsA3sMU. [lonmmmepusanus nuBuHuIa
(byramuena-1,3) kak cmoco0 MOTy4YeHUs] CHHTETUIECKOTO
Kayuyyka. HaTypanpHBI U CUHTETUYECKUI KaydyKH.
Bynkanuszanus kayuyyka. Pesuna. [Ipumenenue kayuyka u
PE3UHBL.

Pacuetsl MmaccoBoit miin 00EMHOM TOJM BBIXO0/1a TPOAYKTA
pEeaKIMU OT TEOPETUUECKH BO3MOKHOTO.

10.

AJIKUHBL.

Cmpoenue monexynvt ayemuiena. ' OMOIOTHUECKUH Pt
ankuHoB. Homenkiartypa. 3oMepus yrinepoIHOro ckeiera
Y TIOJIOKEHUS! KPATHOM CBSI3U B MOJIEKYJIE.

11.

XMUMHYECKHE CBOMCTBA AJIKNHOB

XuMHUECKue CBOICTBA (Ha MpUMeEpE alleTUIIeHA): peaKkIiu
NPUCOEUHEHUS (TaIOTeHUPOBAHUE, cuopuUposanue,
THJIpATALUS, 2UOPO2ALO2eHUPO8aHUe) KaK CIIOCO0
MOJTyYeHHS TOJTMMEPOB U IPYTHX TOJE3HBIX IPOTYKTOB.
I'openue aneTniieHa Kak HICTOYHUK BBICOKOTEMITEPATYPHOTO
TUTAMEHH JUTS CBApKH M PE3KH MeTaJIoB. [I[pumenenune
aleTHIICHA.

12.

Apenbl

BeH30.1 Kak TIpeICTaBUTENh apOMATHICCKIX
yrIeBo0poaAoB. Cmpoenue monexynvl beH3o1a

13.

XuMuueckKue CBOMCTBa OeH30J1a

XUMUYECKUE CBOWCTBA: PEAKIIUH 3aMEIEeHUs
(TamoreHnpoBaHKe) KaK CIIOCO0 MOTYICHHS] XUMHUECKUX
CPEJICTB 3allMTHl PACTCHUH, PUCOCTUHEHHIS
(TumpupoBaHHE) KaK JOKA3aTeIbCTBO HEMPEACIBHOTO




xapakTepa Oen3ousa. Peakuus ropenus. [Ipumenenue
OeH3ou1a.

Pacuetsr maccel (00beMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEUIECTB JaHO B
n30bITKE (MMEeT IPUMECH ).

Pacuetsr maccoBoii 10511 (Macchl) XUMHUYECKOTO
COEJTMHEHUS B CMECH.

14.

10.

Kontpoabnas padora Ne 1 mo teme «Yri1eBo10poAbI M UX NPUPOAHbIE
HCTOYHUKU»

Kuciiopoa - u azorcoaep:kamue opranuyeckue coequnenus (18 yacos)

15.

Couprsl.

Knaccudukanus, HOMEHKIIaTypa, U30MEPUs CIUPTOB.
MeTaHoJ ¥ 3TaHOJ KaK MPEJCTaBUTENN IpeaeTbHbIX
OJTHOATOMHBIX CIIUPTOB. XMMHUUECKUE CBOMCTBA (Ha
pUMepe METaHoJIa U ATAHOJIA): B3aUMO/IEHCTBHE C
HaTpHUEM Kak crioco0 yCTaHOBJIEHUS HaJTUUUs
THIPOKCOTPYIIIBI, PEAKIIMSI C TAIOT€HOBOIOPOAAMHU KaK
CIoco0 MOJIy4YeHUs pacTBOPUTENEH, IeruapaTalus KaK
croco0 MmostydeHus sTuieHa. Peakus ropeHus: cnupThbl
KaK TOIJIMBO. [IpMeHeHre MeTaHosia 1 3TaHoa.
DU3NOJIOTUYECKOE JEHCTBUE METAHOJIA U 3TAHOJIA HA
OpraHM3M Y€JIOBEKa.

16.

MHoroaToMHEIE CIIUPTHI.

OTUJICHTIINKOJb U TIIMOCPUH KaK IPCACTABUTCIIN
IpCACIIbHBIX MHOT'OATOMHBIX CIIMPTOB. KauecTBennas

pCaKknysg Ha MHOTOATOMHBIC CITUPTHI U €€ IPUMCHCHUC JJI

pacnio3HaBaHUA TIIMLCPHUHA B COCTABE KOCMETUYCCKUX
CpEaCTB. HpaKTqucxoe MPUMEHCHUEC DTUJIICHTIIMKOJIA U




JIMLEPUHA.

17.

[TosTopHbIii uHCTpYKTaX 110 Th MOT Ne 17 « AHcTpyKIUS 110 OXpaHe TpyAa
npu padore B kabuHere xuMum». OeHour.

Crpoenue MoJexyisl peHona. Bzaumnoe ruanue amomos
8 MoJieKyie enona. Xumuueckue c80lUcCmea.:
83aumooeticmsue ¢ Hampuem, 2UOPOKCUOOM HaAMPUsl,
opomom. [Tpumenenue denoa.

18.

AJIBIETUIBI.

Mertanans (hopmanbaerua) U dTaHalb (AlEeTATbACTHT) KaK
MPEJICTABUTENH MPEACTBHBIX abJACTHUIOB. .

19

CBoiicTBa 1 MPUMEHEHHUE AJIbJICTUIOB

KauectBenHbie peakiny Ha KapOOHUIBLHYIO TPYIITY
(peakiusi «cepeOpsTHOTO 3epKaliay, B3auMOJICHCTBUE C
ruapokcuaoM meau (1) u ux npumenenue amis
oOHapyXeHHsI MPeAeTbHBIX albJIECTHI0B B IPOMBIIUICHHBIX
CTOYHBIX BoJIaX. TOKCHYHOCTH anbpaeruaoB. [Ipumenenue
(dbopManbaeruaa U aneTanbaeruaa

20.

KapOoHOBBIE KUCIIOTHI.

YKCYCHaﬂ KHCJIOTA KaK IPCACTABUTCIIb ITPEACIIBHBIX
OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT.

21.

XuUMHYECKue CBOMCTBA KapOOHOBBIX KUCIOT

XUMHYECKHE CBOMCTBA (Ha MPpUMEpPe YKCYCHOM KUCIIOTHI):
peaKIu C MeTaJlJIaMU, OCHOBHBIMU OKCHJIAMH,
OCHOBAHUSIMU U COJISIMH KaK IOATBEPKJIEHUE CXOJ/ICTBA C
HEOpPraHWMYECKUMHU KHCcIoTaMu. Peaknius sTepudukanmm
KaK croco0 morydeHus clIoKHBIX 3¢upos. [Ipumenenune
YKCYCHOM KucioThl. [IpencraBienne o BbICHIMX
KapOOHOBBIX KHUCIOTaX.

Pacuetsr maccel (00beMa, KOJTMYECTBA BEIIECTBA) MTPOTYKTA
peakInu, eclivd OJHO U3 BEIIECTB JIaHO B BUJIE PACTBOPA C
ONpeACICHHON MacCOBOM J10JI€H PaCTBOPEHHOT'O BEIIECTBA.




22.

CrnoxHuble 3¢upbl

CrnoxHble 3(UpbI KaK MPOIYKTHI B3aUMO/ICHCTBHS
KapOOHOBBIX KUCIIOT cO cnupTamu. [IpuMeHeHne CoKHBIX
3¢hUpPOB B MUIIEBOH U ap(HIOMEPHOI TPOMBIIIEHHOCTH.

23.

Kupsl

XKupsbl kak cnoxHbIe 3()UPHI TIULEPHHA U BBICIINX
Kap6OHOBbIX KHUCJIOT. PaCTI/ITeJILHBIe " )KUBOTHBIC )I(I/IpBI,
ux cocraB. Pacno3HaBaHre paCTUTEIBHBIX )KHPOB Ha
OCHOBAHHWU UX HEMPEIEIbHOr0 Xapakrepa. [Ipumenenue
YKUPOB. [ MaPOIN3 UM OMBLIICHHUE )KHPOB KaK CIIOCo0
MPOMBIIIIEHHOTO TTOyYEHUS COJIEH BBICIINX KapOOHOBBIX
KHCJIOT. MI)IJ'Ié. KaK COJIN BBICHINX Kap6OHOBI>IX KHUCJIOT.
Moromre cBOMCTBA MBIIA.

24.

10.

VYrnesoasl. ['moko3a. Caxaposa.

Knaccudukanus yrinesonos. Haxoxaenue yrieBoaoB B
npupoae. I'moko3a kak anpaerugocnupt. bposkenue
mroko3bl. Caxapo3sa. [ uoponus caxapo3sol.

25.

11.

YrneBoasl. KanMaJ'I " OCJIK0JI03a.

Kpaxman u nemironosa kak OMoJI0rnyecKue moIMMEpHI.
XUMHYECKUE CBOMCTBA KpaxMaa v eJITI0I03bI (THAPOIU3,
Ka4eCTBEHHAsl PEaKus C M0JI0M Ha KpaxMaJs U ee
MIpUMEHEHHE Il OOHapYKEHUs Kpaxmasa B MPOIyKTax
nutanus). [I[pumeHenne u 6uoIOrHYecKas poib YIIIeBOOB.
[TonsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX HA TIPUMEpE
alleTaTHOrO BOJIOKHA.

26.

12.

I'enemuueckas ces3v Meafcdy Kilaccamu opeanudeckKkux coeouHenull.

THUIIBI XUMHUYECKUX PEAKIIUN B OPraHUYECKON XUMUHU.

217.

13.

I'enemuueckas ces3v Meafcdy Kilaccamu opeanudeckKkux coeouHeHull.

THUIIBI XUMHUYECKUX PEAKIIMN B OPraHUYECKON XUMUHU.

28.

14.

HNOT Ne 026 «MHCTpYKIMS 110 OXpPaHe TPYAa NP NPOBEICHUHU
JIA00PaTOPHBIX ONBITOB U NPAKTHYECKUX 3AHATHI 10 XUMHH».




IIpakTnyeckas padora Ne 1. UnenTudukanus opraHn4ecKnx coeIuHeHuil.

29. | 15. | AMuHbI [TonsiTne 06 aMmuHax

30. | 16. | AMUHOKHCIIOTBI CocraB 1 HOMEHKJIaTypa. AMHUHOKHCIIOTHI Kak aM(pOTEpHbBIS
opranuveckue coenuHeHus. [lentuaHas cBs3b.
buonornveckoe 3HaYeHHE 0--aMUHOKHCIOT. O0IacTH
NPUMEHEHHUS aMHUHOKHUCIIOT.

31. | 17. | benku benku kak npupoaasie 6uononumepsl. CocTaB U CTPOCHHE
0enKoB. XMMHUECKHE CBOMCTBA OEITKOB: THAPOIIHU3,
nenatypanus. OOHapykeHue 0eIKOB MPU TOMOIIU
Ka4eCTBEHHBIX (IIBETHBIX) peakuuid. [IpeBparienus 6eaKxoB
NUIIY B Opranu3me. buonornueckue QyHKIUN OSIKOB.

32. | 18. | KourpoabHasi paora Ne 2 o teme «Kucsiopon - u a3orcoaep:xanme

OpraHuyYecKre coeJuHEeHUs»
Oprannyeckasi xumusi 1 001ecTBo (3 yaca)

33 |1 | buorexHomorus

34 | 2 | Knaccuduxkarus noammepon HckyccTBenHble nonuMepbl. CHHTETUYECKHE TOTUMEPBHI.

35 |3 | HOT Ne 026 «AHcTpyKIMs IO OXpaHe TPyAa MPHU MPOBeIeHUH

JIA0OPATOPHBIX ONBITOB U NPAKTHYECKUX 3aAHATHI 110 XMMHUI».
IIpakTuyeckas padora Ne 2. Pacnio3HaBaHe MJIacTMAacC U BOJIOKOH.




11 kaace (344acoB)

Tema ypoka

DNeMEHThI COAEpIKaHUS

Crtpoenue BemecTBa (5 4acoB)

[ToBTopHsIii nHCTpYKTax 10 Th MOT Ne 17 « UHCcTpYyKUMA 110 OXpaHe

TPyAa npu padore B kKabuHeTe XuMumW». CTpOEHUE BEILIECTBA.

CoBpeMeHHast MOJIETb CTPOCHHS aToMa. DIIEKTPOHHAS
KoH(purypauus atroma. OcHo8HOe U 8030YHCOEHHbIE COCMOSAHUS
amomos.

Kraccudukaiuss XUMHYECKUX 3JIEMEHTOB (S-, P-, 0-3J1eMEHTBI).

Oco0eHHOCTH CTPOEHUS SHEPTETUYECKUX YPOBHEH aTOMOB d-
3JIEMEHTOB.

[Tepuoanueckas cucrema xumuueckux aneMeHToB .M. Menzaeneesa.

Ousnueckuit cmeica Ilepuonnueckoro 3akona .M.
Menneneesa. [IpyunHbl 1 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB U UX COCAVMHEHUH I10 IIEPUOAAM U
rpymmam.

QHCKTpOHHaﬂ npupoaa XUMHUYECKOH CBS3H.

DIeKTpOOTpULIIATENbHOCTh. BUBI XUMUUECKO CBA3H
(xoBaJIeHTHAas!, HOHHAs, METAJIMUECKasi, BOJOPOIHAsN) U
MEeXaHHU3MBbI e 00pa30BaHMUs.

Kpucmannuueckue u amopghnuvie eewjecmaa.

Tunsi KpucmanIULecKkux peuemox (AmomHas, Mo1eKyIapHas,
UOHHAS, MEMALIUYecKas). 3aeucumocms GuU3ULeCKux c8oUCma
sewecmea om muna Kpucmaniiuieckou pewemkuy. [IpuauHbI
MHOT'000pa3us BEIIECTB.

Xumnueckue peakuuu (11 yacos)




XUMHUYECKUE PEAKIUU.

['oMOreHHbI€ ¥ reTEPOreHHBIE PEAKIIUH.

CKopocCThb peakIyi.

CKOpOCTb peakiuu, ee 3aBUCUMOCTb OT Pa3IMYHbIX (JaKTOPOB:
IIPUPOJBI pEATUPYIOIINX BELIECTB, KOHLIEHTPaLUU
pearupyromux BeLecTs, TeMIIEpaTyphl, [II0IAIU
PEaKIMOHHON MMOBEPXHOCTH, HAIMYMS KaTtanuzaropa. Ponp
KaTaJM3aTOpPOB B IPUPO/IEC ¥ MMPOMBIIIIIEHHOM ITPOU3BO/ICTBE.

O6parumocTh peakiuii. XMMUYECKOE paBHOBECHE.

O6parumocTh peakiuii. XMMUYECKOE paBHOBECHE U €T0
CMeEIlIeHUe TI0]] IeWCTBUEM PA3IUYHBIX (aKTOPOB
(KOHIIEHTpAI¥sl peareHTOB WK MPOAYKTOB PEaKIINH, TaBICHHE,
TeMIIepaTypa) AJs CO3/1aHusl ONTUMAJIBLHBIX YCIOBUN
MPOTEKAHUSI XUMUYECKUX MPOIIECCOB.

ﬂuCl’l@pCHble cucmemanl.

Jlucnepchvie cucmemol. [lonamue o Konnouoax (30au, 2ei,).
Hcemunnvie pacmeopbi.

10

Peakmum B pacTBOpaAxX 3SJICKTPOJIUTOB.

Peakmum B pacTBOpaAX SJICKTPOJIUTOB.

11

pH pacTBOpa Kak IMOKa3aTeJib KUCIIOTHOCTU CPCIbI.

pH pacTBOpa Kak 1MMoKa3aTejib KUCJIOTHOCTU CPEIbI.

12

I'maponus cosent.

IMaaponus coneli. 3HaueHWE TUAPOTU3A B OMOJIOTHIECKUX
0OMEHHBIX Tpolieccax.

13

OKHUCITNTEIIFHO-BOCCTAHOBUTEILHEIC p€akuuun

OKHUCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUH B IIPUPOJIE,
IMPOU3BOJACTBCHHBIX ITPOLECCaxX U JKUBHEACATCIIBHOCTU
oprann3mMoB OKHUCIUTETHHO-BOCCTAHOBUTENILHBIE CBONCTBA
IMPOCTHIX BEIICCTB — MCTAJIJIOB I'NTABHBIX U OOOYHBIX IMOATPYIIIT
(Menb, )KeNe30) U HEMETAIJIOB: BOJOPO/Ia, KUCIOPO/a,
TaJIOTE€HOB, CEphI, a30Ta, pocdopa, yriepoaa, KpeMHUSI.

14

Koppo3us metannos.

KOpp03I/IH MCTAJUUIOB: BUABI KOPPO3UH, CIIOCOOBI 3alllUThI




METaJJIOB OT KOPPO3HHU.

15| 10. | Dnexmponus Dnexmponuz pacmeopos u pacniagos. l[lpumenenue
NEKMPONU3A 8 NPOMBIULTIEHHOCTIU.

16 | 11. | KontpoJsbHasi pa6ora Nel mo Teme «XUMUYECKHE PeaAKIIUN»

Xumus u xu3nb (18 yacon)
17| 1. | IloBropusii nHCTpyKTaK 110 THB UOT Ne 17 « AHCTPYKIMsI IO OXpaHe TPyAa Hayunble MeTo b1 TO3HaHUA B XUMUU. VICTOYHUKHN
npu padore B KaOuHeTe XMMHUU». HayuHbie MeTOAbI TO3HAHUS B XUMUHU. xumuuecko nHpopmarun. [louck uabopmaruu mno

Ha3BaHUIM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM (POpMyIIaM.

18 | 2. | MopenupoBaHrEe XUMHUYECKUX MTPOIIECCOB M SBJICHUN. MonenpoBaHue XUMHUYECKUX MTPOLIECCOB U SBIICHUM,
XUMU4eCcKull aHaiu3 u cCuHme3 Kak METOJIbl HAYIHOTO
MO3HAHUSI.

19 | 3. | Xumus u 3710pOBbBE.

20 | 4. | JlekapcTBa JlexapctBa. IIpoOaemsbl, cBA3aHHBIE C IPUMEHEHUEM
JIEKapCTBEHHBIX NPENapaToB.

21 | 5. | depmeHTHI

22 | 6. | BuraMuHbI

23 | 7. | T'opMOHBI

24 | 8. | BpenHbie MPUBBIYKU M (DAKTOPHI, pa3pyIIarOIIUe 310POBbE Bpenubie npuBbIUKY U (PAKTOPBI, pa3pyLIatoIye 370pOBbEe
(xypeHue, ynorpebyieHue ajaKorossi, HApPKOMaHHUs).

251 9. ParmonansHoe nuTanue. MunepanbHbie BoAbl. PaninonaneHoe nutanue. [luwessle




0obasku. OcHo8bl NUWEBOL XUMUU.

26 | 10. | Xumus B TOBCEAHEBHOM KU3HH. Moromme u unctsnme cpeacrsa. Cpedcmea 60pvobL ¢
ObIMOBLIMU HACEKOMBIMU: PENeNeHmbl, UHCEKMUYUODI.
CpenctBa TMYHOM TUrHMEHbl M KocMeTukH. [IpaBuiia
6e30macHoi paboTHI C €AKUMH, TOPIOYUMH U TOKCUYHBIMU
BEILIECTBAMM, CPEACTBAMU ObITOBOM XMMUHU.

27 | 11. | XuMus B ITIOBCEIHEBHOU KU3HMU. CpenctBa TMYHOM TUTHEHBI U KocMeTHKH. [IpaBmita
6e30macHoil paboThI C AKUMH, TOPIOYMMH U TOKCUYHBIMU
BEILIECTBAMM, CPEACTBAMU ObITOBOM XMUMUHU.

28 | 12. | XumMus 1 CeNbCKOE X035CTBO. MUHEpaIbHbBIE U OPraHUYECKHE YI00peHUSI.

CpenctBa 3alUThl paCTCHUH.
29 | 13. | Xumus u sHepreTuka. [IpupoaHbIe ICTOYHUKH YTIIeBOAOPOIOB. [IprupoaHbIil n Xumus 1 sHepreTuka. [IpupogHble HCTOUHUKH YTII€BOJOPOIOB.
MOMYTHBIM HEPTSIHOHN ra3sl [TpupoaHbIil ¥ MOMYTHBIM HEPTSIHOM ra3bl, UX COCTaB U

UCIIOJIb30BaHUE.

30 | 14. | CocraB He(TH U ee nepepaboTka. HerenpoayKThL. CocraB HedTH U ee nepepadorka. Hedrenpoaykrsl. OkTaHoBOE
yucio 6eH3uHa. OxpaHa OKpYKarolei cpeasl mpu
HedTenepepaboTKe U TPAHCIIOPTUPOBKE HEPTEMPOLYKTOB.
ANbTepHAaTUBHBIE HICTOUHUKHU SHEPTHH.

31 | 15. | Xumus B CTPOUTEIBCTBE. Lemenrt. beron. [Ton6op onTUManbHBIX CTPOUTEIBHBIX
MaTepHaJIOB B MPAKTUYECKON JEATEIIbHOCTH YeIOBEKa.

32 | 16. | Xumus U 9KOJIOTHSI. XUMHUECKOE 3arpsi3sHEHUE OKPYKAIOIIEH CpPeIbl U €T

nocneacTsus. Oxpana ruipocdepsl, OUBbI, aTMOC(EPHI,
(bmopel ¥ payHBl OT XUMHUYECKOTO 3arps3HEHUS.




33

17.

KounrtpoabHnas padora Ne 2 mo teme «XuMusi U )KU3HbY»

34

18.

Ypok 06001meHus nHbopMaIuu o Xxumun 3a Kype 11 kiacca




