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IMosicHuuTeIbHAA 3aIHCKA

Paboyas mporpamma o xumuu it odyuatomuxcst 10 kiacca cocraBiieHa Ha ocHoBe®DeepaabHOro
rOCy/IapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO 0011ero oOpa3zoBanus (Y TBepkKaeH
[Mpuka3zom MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @eneparmu ot 17 mas 2012 r. Ne 413).

B paboueii mporpamma peamusyercs yu4eOHO — METOJMYECKUH  KOMIUIEKT  JJIs
oOmeoOpa3oBarenbHeIXx opranm3auuid aBropoB I'. E. Pymsutuca, @. I'. @enpamana «Xumus. 10 - 11
KJIace».

PaGowas mporpamma ocBemaer conaepkanue oOydenus xumun B 10 - 11 kjacce
oOmeobOpa3oBatenbHbIX opranu3amuii. [Iporpamma paccunrana Ha 70uacos: 35 yaco B 9 kiacce u 34yaca

B 11lknacce (1 4 B HeIEIIO).

Xumus
B cucreme ecrecTBEHHO-Hay4YHOTO 00pa30BaHUs XMMHUS KaK YUEOHBIH MpeIMeT 3aHUMAET BaXKHOE MECTO B
MO3HAHWUHU 3aKOHOB IPUPO/IbI, ((OPMUPOBAHNH HAYYHOH KapTUHBI MUPA, XMMUYECKON IPaMOTHOCTH,
HEO0XOAMMOM 7151 TOBCEAHEBHOM KU3HH, HABBIKOB 37I0POBOTO U O€30MaCHOTO I YeJIOBEeKa U
OKpyXKalole ero cpesipl 00pasa KU3HH, a TAKKE B BOCIIUTAHUHU SKOJIOTUYECKON KYJIBbTYPH,
(opMupoBaHUM COOCTBEHHOM MO3UIMHU 110 OTHOUICHUIO K XUMHUYECKON HH(POpMAIH, NOTydaeMoi u3
Pa3HBIX HCTOYHHUKOB.

YcnenrHocTh u3ydeHus yaeOHOro mpeaMeTa CBsi3aHa ¢ OBJIaICHUEM OCHOBHBIMU MOHATHUAMU
XMMUH, HAYYHBIMU (paKTaMH, 3aKOHAMHU, TEOPUSAMH, IPUMEHEHHEM NOTYYEHHBIX 3HAHUN TIPU PEILICHUN
IIPaKTUYECKUX 3a]1a4.

B cootBerctBun ¢ @I'OC COO Xumust MOXKeET U3y4aTrbcsi Ha 6a30BOM U YIITyOJEHHOM YPOBHSX.

N3ydenre xumun Ha 6a30BOM yPOBHE OPUEHTHPOBAHO Ha oOecreueHne 001eoopa3oBaTebHON 1
OOIIEKyIbTYPHOU MOATOTOBKY BBITYCKHHKOB.

Coneprxanue 6a30BOro Kypca MO3BOJISIET PACKPBITh BEAYIUE UJIEH U OTACIbHBIC MTOJI0XKEHNU,
BaYKHBIE B [I03HABATEIIbHOM U MUPOBO33PEHUYECKOM OTHOILIEHUHU: 3aBUCUMOCTb CBOMCTB BELLECTB OT
COCTaBa U CTPOCHUS; 00YCIOBICHHOCTh IIPUMEHEHHUS BEIIECTB UX CBOMCTBAMHU; MaTepHaIbHOE €TMHCTBO
HEOPraHUYECKUX U OPraHNYEeCKUX BELIECTB; BO3PACTAIOLIAsl pOJIb XMMHH B CO3JaHUH HOBBIX JIEKAPCTB U
MaTEpUAJIOB, B SKOHOMMH ChIPbs, OXPaHE OKPYKAIOIIEH CPENbI.

IInanupyemble pe3yJabTaThl 0cBOeHHA o0yqarommmucs xumun B 10-11 knaccax
B pe3yabTaTe u3ydeHusi yueOHOro mpeaMera « XHMHS» HA YPOBHeE CPeHEr0 001Iero 00pa3oBaHusl:

BbinmyckHUK Ha 0230BOM YPOBHE HAYYHMTCS

—  packpbIBaTh Ha MpUMeEpax poJib XUMHU B (POPMUPOBAHMH COBPEMEHHOW HAYYHOW KapTHHBI MUpPA U
B IIPAKTUYECKOU IEATEILHOCTH YEIIOBEKA;
— JIEMOHCTpPUpPOBAaTb Ha IIPUMEPAaX B3aUMOCBA3b MEXKAY XUMHUEH U JPYIMMU €CTECTBEHHBIMU

HayKaMu;




—  packpbIBaTh Ha MpUMepax MOJOKEHUS TEOPUN XUMUUEcKoTo cTpoeHust A.M. bytieposa;

— mnoHuMarh ¢usndeckuit cmeicn I[lepuoamueckoro 3axona /.M. MenzaeneeBa M Ha €ro OCHOBE
OOBSICHATh 3aBUCHUMOCTH CBOIMCTB XHMHYECKHUX JJIEMEHTOB M OOpa30BaHHBIX HMH BELIECTB OT
3JIEKTPOHHOTO CTPOCHHUS aTOMOB;

—  OOBACHATH MPUYUHBI MHOTOOOpPA3Ms BEIIECTB HA OCHOBE OOIIUX IMPEICTaBICHHUI 00 MX COCTaBe U
CTPOCHUH,

—  TNPUMEHATH MPAaBUJIA CUCTEMATUYECKON MEKIyHApOHOM HOMEHKIIATYpPhI KaK CPEJCTBA pa3IMUCHHS
U UICHTH(UKALUY BEIIECTB 110 UX COCTABY U CTPOCHHUIO;

—  COCTaBIISITh MOJICKYJISIDHBIE M CTPYKTYpHbIE (OPMYJIbl OPraHUYECKHX BELIECTB KaK HOCHUTENCH
uHpOpMAIlUM O CTPOEHHM BEIECTBAa, €ro CBOMCTBAaX M MPHHAICKHOCTH K ONpPECICHHOMY KIaccy
COCIMHECHUN,

—  XapaKTepu30BaTh OPraHUYECKUE BEIIECTBA IO COCTaBYy, CTPOCHHUIO W CBOWCTBAM, yCTaHABIIUBATh
NIPUYMHHO-CIICICTBEHHBIE CBSA3M MEX/y JaHHBIMU XapaKTePUCTUKAMU BEILECTBa,

— TPUBOIUTH MPUMEPHl XUMHUYECKUX PEAKIHUN, PACKPHIBAIOIINX XAPAKTEPHBIC CBOWCTBA THUITUYHBIX
NpEeACTAaBUTENICH KJIACCOB OPraHUYECKUX BEILECTB C IENbI0 MX WICHTU(UKAIMK U OOBICHEHUS 00JIacTu
MIPUMCHCHHSI;

— TNPOTHO3MPOBATH BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX pEaklUi Ha OCHOBE 3HAHUHM O THUMax
XHMUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

—  HCIOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUU U XUMHUYECKUX CBOWCTBAaX BEIIECTB JIsi O€30MAaCHOTO
IIPUMEHEHHSI B IPAKTUYECKOH 1A TETbHOCTH,

— TNPUBOJUTH MNPHUMEPHl MPAKTHUYECKOTO HCIHOJIB30BAHUS MPOAYKTOB IepepaboTku Heptu u
NPUPOJHOTO Ta3a, BBICOKOMOJICKYSIPHBIX COCAMHEHHH (MONMATUIICHA, CHUHTETHYECKOTO KaydyKa,
aIleTaTHOI'O BOJIOKHA);

—  TPOBOJAUTH OMBITHI MO PACHO3HABAHUIO OPraHUYECKUX BEIIECTB. TIHUIEPUHA, YKCYCHOM KHCIIOTHI,
HeNpeAeIbHBIX KUPOB, TIIOKO3bI, KpaxMana, OelIKOB — B COCTaBe MUIIEBBIX NMPOIYKTOB U KOCMETUYECKUX
CpPEACTB,;

— BIAAETh IMpaBWJIAaMH U TpHeMaMu 0Oe30macHoi paboThl € XUMHYECKHMMH BEIIECTBAMH U
71a00paTOPHBIM 000PYIOBAHUEM;

—  YCTaHaBIMBAaTh 3aBUCHMOCTh CKOPOCTHM XHMMHUYECKOH pEakIMM M CMEIIEHUS XUMUYECKOTO
paBHOBECHUS] OT pA3IUYHBIX (DAKTOPOB C IETbIO ONPEACTCHUS ONTUMAIbHBIX YCIOBUN IPOTEKAHUS
XHMHYCCKUX ITPOLECCOB,

—  NPUBOJIUTH MIPHUMEPHI TUAPOIN3A COJICH B MOBCEIHEBHON JKU3HU YEJIOBEKA,

—  NPUBOJIUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMi B MPUPO/Ie, TPOU3BOICTBEHHBIX
npolieccax 1 KU3HEACITeIbHOCTH OPTaHNU3MOB;

— TPHUBOJUTH MNpPUMEPbl XHUMHMYECKHX pEaKUui, pacKpbhIBalOIIUX OOIIMEe XWMHUYECKHE CBOWCTBA
IPOCTHIX BEIIECTB — METAJUIOB M HEMETAJIJIOB;

— TPOBOAMTH PAcUeThl HAa HAXOXKIACHUE MOJICKYJSIPHOH (HOpMynbl YIiaeBoJOpoJa MO MPOAYKTaM




CTOPaHHMS U TI0 €r0 OTHOCUTEIIBHOM TIIOTHOCTH U MAaCCOBBIM JIOJISIM JIEMEHTOB, BXOISIINX B €r0 COCTaB,;

—  BJAJETh IpaBWIaMU OE30MACHOTO OOpPAIICHHS C €IKUMHU, TOPIOYMMU U TOKCHYHBIMU BEIIECTBAMH,
CpeacTBaMU OBITOBON XUMUMU,;

—  OCYILECTBISThH MOUCK XUMUYECKOW MH(OPMAINH 110 Ha3BaHUAM, UACHTH(PHUKATOPAM, CTPYKTYPHBIM
(dbopMynam BEIIECTB,;

— KPUTHYECKH OLICHHWBATh M HMHTEPIPETUPOBATH XUMHYECKYI0 HH(POPMAIIHIO, COACPKAIIYIOCS B
COOOIIEHUSAX CPEACTB MaccoBOM WHpopManuu, pecypcax MHTepHETa, Hay4dHO-TIOMYJSPHBIX CTAThSIX C
TOYKH 3pPEHUS E€CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IENAX BBISBICHHS ONIMOOYHBIX CYXKICHUU U
(dbopMupoBaHHsi COOCTBEHHOH MO3HIINY;

— TPEACTaBJIATh MYTH pEUICHHS TIOOANBHBIX TPOOJIEM, CTOSIMIMX TMEpel  YeIOBEYECTBOM:

9KOJIOTMYCCKUX, SHCPICTUICCKUX, ChIPHbCBLIX, U POJIb XUMHU B PCHICHUU 3TUX Hp06J'I€M.

BbinmyckHUK Ha 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHThCS:

—  WUIIOCTPUPOBATh Ha MPUMEPAX CTAHOBJIEHHE U HBOJIIOLMIO OPraHUYECKOM XMMHMM Kak HayKM Ha
pa3IMYHbIX UCTOPUYECKHX TAllaX €€ Pa3BUTHS;

—  HCIIOJIb30BAaTh METOJbl HAyYHOI'O T[IO3HAHHMS TPH  BBINOJHEHHMH IPOEKTOB M  Yy4eOHO-
UCCIIeI0OBATENLCKUX 33/1a4 110 W3YYEHHUIO CBOMCTB, CLIOCOOOB MOJYYEHHUSI M PACIIO3HABAHHUS OPraHUYECKUX
BEILECTB;

—  OOBSCHATH TPHUPOAY U CHOCOOBI O0pa3oBaHHMs XUMHUYCCKOH CBS3HM: KOBaJCHTHOW (MOJISPHOM,
HETIOJIIPHOW ), MOHHOM, METaLIMYECKO#, BOJOPOJHOM — C IENbIO ONPEACICHUS XUMUYECKOH aKTUBHOCTH
BEILECTB;

—  YCTaHABJIMBATh M€HETUYECKYIO CBSI3b MEXKJY KJIaCCaMHM OPraHMYECKUX BELIECTB JUII 00OCHOBAHUS
IPUHIUIHAIBHON BO3MOXKHOCTH IOJIY4YEHUSI OPraHUYECKUX COEIMHEHHH 3aJaHHOTO COCTaBa U CTPOCHHUS;

—  yCTaHaBJMBATh B3aUMOCBSI3U MEXIy (pakTaMu U TEOpHeH, MPUUMHOMN M CIIEACTBUEM IpU aHAIU3E

pOoOJIEMHBIX CUTYalluii 1 0O0CHOBAHUH MPHHUMAEMBIX PEIICHUH HA OCHOBE XUMHUYECKUX 3HAHUH.

ba3oBblil ypoBeHb

OCHOBBI OPraHNYeCcKOil XUMHH

IlosiBieHHE U pa3BUTHE OPraHUYECKOM XMMUU Kak HayKku. [Ipeamer opranndeckon xumuu. Mecro u
3HAQYECHHUE OPTaHUYECKOW XUMUU B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHUYECKOE CTPOEHUE KaK MOPAJ0K COSAMHEHNS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJICHTHOCTH.
OCHOBHBIE TIOJI0KEHUS TEOPUH XMMUYECKOTO CTPOEHUS OpraHnyecKkux coennnenuit A.M. byrneposa.
VYrnepoHblii CKeJIeT OpraHu4ecKoi MoJIeKyJbl. KpaTHOCTh XMMHYECKOH CBSA3H. 3aBUCUMOCTb CBOMCTB
BEIIIECTB OT XUMUYECKOTO CTpoeHUs MoJieKy1. M3omepus u u3omepsl. [TonsaTre o pyHKIIMOHAIBHOM
rpynne. [IpuHIune knaccuukauy opraHMYecKux coenHeHni. Cucremarnyeckas MexXIyHapoHas
HOMEHKJIaTypa ¥ MPUHIUIIBI 00pa30BaHUs HA3BAHUH OPraHUYECKUX COCAMHEHUH.

Anxanbl. Cmpoenue monexynvt memana. ' OMOJIOTMUECKAN Psii adkaHoB. ['omosory.
Howmenknarypa. M3oMepust yriepoaHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHHS (PU3NYECKUX CBOUCTB.
XuMH4eckre cBoicTBa (Ha mpuMepe MeTaHa U 3TaHa): peaklyu 3aMelieHus (TaloreHupOBaHHKE),
JETUAPUPOBAHMS KaK CIIOCOOBI MOJTyYeHHs BAKHEHIITNX COSAMHEHUI B OpraHn4eckoM cuHTese. ['opeHne




MeTaHa KaK 0JIMH U3 OCHOBHBIX HCTOYHHKOB TEIJIa B IPOMBIIIUIEHHOCTH U ObITY. HaxoxxieHue B npupoje u
IIPUMEHEHHUE aJIKaHOB. [[oHAamue 0 Yuxkioaikanax.

Anxkensl. Cmpoenue monexynvt smunena. 'omonorndeckuil psaa ankeHoB. Homenkiatypa.
W3omepust yriiepoHOTO CKEJIeTa U MOJIOKEHHSI KPaTHOM CBSI3U B MOJICKYJIe. XUMUYECKUE CBOMCTRA (Ha
npuMepe STHIICHA): PEaKLui MPUCOSNHEHNUS (raJlOTeHUPOBAHNE, cUOpUpOsaHue, THIpaTaIys,
2UOPO2ANI0ZEHUPOBAHIE) KaK CTIOCOO MOTydeHUs! (PYHKIMOHATBHBIX MPOU3BOJHBIX YTIEBOI0OPOJIOB,
ropenus. [lonumepusanus STUIEHA KaK OCHOBHOE HAIPABJICHUE €r0 UCIOJIb30BaHus. [lonmatunen kak
KPYIIHOTOHHAKHBIN IIPOJYKT XUMHYECKOT0 IIPOU3BOACTBA. [IprMeHeHune 3TuiieHa.

Ankanuensl ¥ Kaydyku. [IoHsTHe 00 ankagueHax Kak yrieBoJopoax ¢ IByMs JBOWHBIMU CBSA3SMU.
[Momumepu3zanus auBuHmiIa (Oyraauena-1,3) kak crocoO moyry4eHus] CHHTETHUECKOTO KaydyKa.
HarypanbHbIil U CUHTETHYECKUN KayuyKu. Bynkannsanus kaydyka. Pe3suna. [Ipumenenue kaydyka u
PE3UHBL.

Anxunbl. Cmpoenue monexynvl ayemunena. I'omonornueckuii psin ankuHos. Homenknarypa.
W3omepust yriiepoIHOTO CKEJeTa U MOJIOKEHHS KPaTHOM CBSI3M B MOJICKYJIe. XUMUYECKUE CBOMCTRA (Ha
npuMepe aleTWIeHa): peaKiuy NPUCOSTMHEH U (TalIOTeHUPOBAHUE, cUOPUPOBaHUe, TUIPATALINS,
2UOPO2ANI0ZEeHUPOBAHIE) KaK CTIOCOO MOTyYEeHUSs TTOJIMMEPOB U IPYTHUX MOJIE3HBIX IPOYKTOB. ['opeHue
AUETUICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHU JJIs CBAPKU U PEe3KU MeTauloB. [Ipumenenue
aleTUIICHA.

ApeHnbl. beH30:1 Kak IpeCTaBUTENb APOMAaTHUECKUX YITIEBOAOPOI0B. Cmpoeriie MOoeK) bl
Oenzona. XMMHYECKUE CBOMCTBA: PEaKINH 3aMelleHus (TaloTeHUPOBaHKE) KaK CII0CO0 MOTydeHHU s
XUMHYECKHUX CPEJICTB 3aIUTHl pACTEHHUH, IPHCOCMHEHNUs (THIPUPOBAHUE) KaK T0KA3aTeIIbCTBO
HeTpeebHOr0 Xapakrepa 6eH3ona. Peakius ropenus. [Ilpumenenue Gen3ona.

Crouptel. Knaccugukarys, HOMEHKIaTypa, U30Mepusi CHUPTOB. MeTaHOJ U ATAHOJ KaK
NPE/ICTABUTEIH TIPEICIbHBIX OJJHOATOMHBIX CITUPTOB. XMMHYECKHE CBOICTBA (Ha MpUMepe MeTaHoa U
ITaHOJIa): B3aMOJICHCTBUE C HATPUEM KaK CIIOCO0 YCTaHOBIICHUSI HATMYHS TUAPOKCOTPYIIIBI, PEAKIIHS C
raJoreHOBOIOPOJIaMH KakK CIIOCO0 MOJydeHUsl PaCTBOPHUTENEH, AeTHApaTalis Kak Crioco0 MmorydeHust
JTWICHA. Peakuus ropeHus: cnupTsl Kak TOIMBO. IIpuMenenue meranoina u araHosa. GPU3HOIOTHYECKOE
JIEIICTBHE METAHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKA. DTUJIEHTJIMKOJIb U TJIMLEPUH KaK NIPEACTaBUTENN
IIpEJIENbHBIX MHOIOATOMHBIX CIIUPTOB. KauecTBeHHast peakiys Ha MHOTOATOMHBIE CIIUPTHI U €€
IIPUMEHEHHUE I pacllO3HABAHUs TNIMLIEPUHA B COCTaBE KOCMETUYECKUX CpeacTB. IIpakTuyeckoe
IIPUMEHEHUE YTUJICHTJIMKOJIA U TIIMLIEPUHA.

®enou. CtpoeHue MoseKyisl peHona. Bzaumnoe enusanue amomos 6 monexyne genoaa.
Xumuueckue ceolicmea: 83aumooeticmsue ¢ Hampuem, SUOPOKCUOOM Hampusl, bpomom. ITpumenenue
deHomna.

Anbpaerunpl. Meranans (Gopmanbaernn) u sTaHanb (aleTaibaeruy) Kak mpeIcTaBuTeH
Ipe/eNbHBIX ATbAETHI0B. KauecTBeHHbIE peakiiui Ha KapOOHMWIIbHYIO rpymiy (peakius «cepeOpsiHOTOo
3epkaja», B3aumoaencraue ¢ ruapokcunom meau (1) 1 ux npumenenue st 0OHapYKEHUsSI MPEICTbHBIX
QJIBJIETU/I0B B MPOMBIIIIJICHHBIX CTOYHBIX BOAaX. TOKCMYHOCTH ajibaerusioB. [Ipumenenue popmanpaerunia
U aueTaabIeruaa.

KapOoHOBBIE KUCIOTHI. YKCYCHAs! KUCIIOTA KaK MPEICTABUTEIb MIPEJEIbHBIX 0JHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XMMUYECKUE CBOWCTBA (Ha MPUMEPE YKCYCHOM KUCIIOTHI): PEaKkIMu C METAIIJIAMH,
OCHOBHBIMH OKCUJAMH, OCHOBAHUSMU U COJISIMU KaK ITOATBEP)KIECHUE CXOJACTBA C HEOPTraHUYECKUMU
Kucnotamu. Peakius sTepudukanum Kak crnocod moaydeHus clokHbIX 3¢upoB. [Ipumenenue ykcycHoi
KucnoThl. [IpencraBnenue o BHICIINX KAPOOHOBBIX KUCIIOTAX.

Croxnble 3¢pupsl 1 xKupbl. CraoxKHbIE 3(DUPHI KaK NPOIYKTHl B3aUMOACHCTBUS KAPOOHOBBIX KUCIOT
co crupramu. [IpumeHeHne clnoXHbIX 3(DUPOB B MUIIEBON U MapProMEepHON MPOMBIIIIEHHOCTH. JKUpbI Kak
CJIO’KHBIE 3(UPBI INIMLEPUHA U BBICHINX KaPOOHOBBIX KUCIOT. PacTUTENbHBIE U KUBOTHBIC KUPBI, UX
coctaB. PacriozHaBaHue pacTUTEIBHBIX )KUPOB HA OCHOBAHUM UX HENPEIEIbHOI0 Xapakrepa. [Ipumenenue
XKUPOB. ['MIPOIIN3 UM OMBUIEHHE KHUPOB KaK CIIOCOO MPOMBIIIICHHOTO TOJIy4eHHsI COJIel BBICIINX
KapOOHOBBIX KHCJIOT. MBLIA KaK COJIM BBICHINX KAPOOHOBBIX KUCIOT. MOOIIHE CBOWCTBA MbLIA.

VYraesonsl. Knaccudukanus yrinesonos. Haxoxaenue yriaeBo1oB B mpupojie. ['moko3a kak
anpaerugocnupt. bpoxenue rimoko3sl. Caxaposa. [ uoponus caxaposvi. Kpaxman 1 HeNrono3a Kak
OMOJIOTHYECKUE MOJTUMEPhl. XMMHUUECKHAE CBOWCTBA KpaxMalia U IIEJLTF0I03bI (THIPOJIHN3, KaueCTBeHHAS
peaxuusi ¢ 070M Ha KpaxMmaJj U ee MPUMEHEHHE JUIsl 00HAPY)KEHHUs KpaxMalia B POIYKTaX ITUTAHKU).
[TpumeneHue u Ouosoruyeckas poJib yriaeBo1oB. IloHsTHe 006 HCKYCCTBEHHBIX BOJIOKHAX HAa IPUMEpE




alleTaTHOTO BOJIOKHA.

Wnentudukanys opraHu4ecKuX COeAMHEHUN. [ enemuueckas c6:a3b mexcoy Kiaccamu
opeaHuyeckux coeounenul. TUMTBI XUMUYECKUX PEaKIfil B OpraHMYECKON XUMUH.

AMUHOKUCTOTHI 1 Oenku. CocTaB ¥ HOMEHKIATypa. AMUHOKHCIOTHI Kak aM(pOTepHbIS
opranuueckue coeaunenus. [lentuanas cBsa3b. buonornueckoe 3HadeHne a-aMUHOKUACIOT. O6nacTu
NPUMEHEHHsI aMUHOKUCIIOT. benku kak npupoansie buononauMepsl. CocTaB U CTpoeHHE OENKOB.
XuMHUYECKue CBONCTBA OENKOB: THAPOIIN3, NeHarypaius. OOHapykeHrue OelIKOB MPH MOMOIIN
Ka4yeCTBEHHBIX (IIBETHBIX) peakuuid. [IpeBparienus 6eKoB MUIY B opranu3me. brosornueckue QyHKIUH
OENKOB.

Teopernyeckue 0CHOBbI XUMHU

Crpoenue BemnectBa. CoBpeMEHHAst MOJIENIb CTPOSHHS aTOMa. DJIEKTPOHHASI KOH(UTypalus aToMa.
OcnosHoe u 6036yicoentvie cocmosinust amomos. Kiaccupukarus XAMHYECKUX 3JIeMeHTOB (S-, p-, d-
asieMeHThbI). OCOOCHHOCTH CTPOCHUS SHEPreTUYCCKUX YpoBHEH atoMoB d-amemenToB. [lepuonuueckas
cucrema xumuyeckux aneMeHToB .M. MenaeneeBa. @usnueckuit cmoica [lepuoanueckoro 3axkona J1.1.
MenneneeBa. [IpuunHbI 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEAUHEHM 110
NepUoJaM U rpynmnam. DIIEKTPOHHAS MPUPOJA XUMHUUECKOH CBA3HU. DINEKTPOOTPULATENbHOCTh. Buabl
XUMHUYECKOH CBsI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasl, BOJIOPO/IHAS) U MEXaHU3MbI €€ 00pa30BaHHUS.
Kpucmannuueckue u amopghnvie sewjecmea. Tunvl Kpucmaniuyeckux peuiemox (amomuas, MoieKyispHas,
UOHHASL, MEMANLIUYEeCKAR). 3a6UCUMOCIb YUULECKUX CBOUCME 8euecm8a Om Muna KPUCmaiiuiecKkoll
peuwtemkuy. [IpuarHB] MHOTOOOpAa3Hsl BEIIECTB.

Xumuueckue peakuuu. ['oMoreHHbie u rereporeHHblie peakiuu. CKOpoCTh peakiiuu, ee
3aBUCHMOCTH OT Pa3IMYHBIX (PAKTOPOB: IPUPOJIBI PEATUPYIONINX BEUIECTB, KOHIICHTPAIMH PEarupyromux
BEILECTB, TEMIIEPATYpPHI, IUIOMIAAN PEAKIIMOHHOW MOBEPXHOCTH, HAIMYMS KaTanu3aropa. Poib
KaTajan3aToOpOB B MPUPO/IE ¥ MPOMBIIIIIEHHOM MTPOU3BOACTBE. OOpPaTUMOCTh peakiuii. XUMUYIECKOe
pPaBHOBECHUE U €0 CMEIICHHUE MOJI ACUCTBUEM PA3IMYHbBIX (PAaKTOPOB (KOHIIEHTPAIUS PEarcHTOB WU
MPOAYKTOB PEAKIIMH, IaBJICHHUE, TEMIIEPATypa) sl CO3aHHS ONITUMAIIBHBIX YCIIOBHM MPOTCKAHHUS
XAMUYECKUX MPOIECCOB. JJucnepchvie cucmemsl. Ilonamue o xoanouoax (30au, eeau). Ucmunnvle
pacmeopul. Peakiiuu B pacTBOpax 3JIEKTPOIUTOB.pH pacTBopa Kak mokazareinb KUCIOTHOCTH CPEIbl.
['unponus coneit. 3HaueHHe THAPOIN3a B OMOIOTHUECKUX 0OMEHHBIX nporieccax. OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIE PEAKLIUU B IPUPOJIE, IPOU3BOACTBEHHBIX ITPOLECCAX U KUZHEAEATEILHOCTH
opranu3mMoB. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB IJIaBHBIX U
noOOYHBIX MOATPYI (ME/Ib, XKeJIe30) U HEMETAJUIOB: BOJIOPO/Ia, KHCIOPO/a, TaIOTeHOB, CEpPhI, a30Ta,
docdopa, yraeposaa, kpeMHus. Koppos3usi MeTamioB: BUIbI KOPPO3UH, CIIOCOOBI 3aIUTH METAJIOB OT
KOPPO3UU. D1eKmpoau3 pacmeopos u pacniasos. llpumenenue snekmpoausa 8 npomMbuluuleHHOCHU.

XuMUA U KA3Hb

Hayunbie MeTobI o3HaHMS B XUMUH. McTouHnku xumuueckoit napopmaruu. [louck napopmanuu
M0 Ha3BaHUAM, HICHTU(UKATOPAM, CTPYKTYPHBIM (hopmynaM. MoienrpoBaHie XUMUYECKUX MPOIIECCOB U
SABJACHUH, XUMUYECKUL AHANU3 U CUHME3 KaK METO/Ibl HAyYHOTO [TO3HAHMUSL.

Xumus U 310poBke. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEpaJIbHbIE BOABL. [[pobiemsl,
CBsI3aHHBIE C PUMEHEHUEM JIEKaPCTBEHHBIX MPEnapaToB. Bpeaubie MPUBBIYKY U (PaKTOPHI, pa3pyIIaronine
310poBbe (KypeHue, ynoTpeOieHrue aaKoroiisi, HapkoMaHus). ParroHansHoe uranue. [luwesvie 006asKu.
OcHo8bl nuwesol Xumuu.

XuMus B MOBCEAHEBHOM XU3HU. Motorue U yuctame cpeacrsa. Cpedcmaa 60pvbobl ¢ 661mosvimu
HacekoMvIMu' peneiienmol, uncekmuyuovl. CpeacTBa INYHON TUTHEHBI U KOCMEeTHKU. [IpaBuna
0e30macHO# paboOThI C €AKUMU, TOPIOYUMHU M TOKCHYHBIMU BEIIECTBAMH, CPEICTBAMU OBITOBON XUMUHU.

XUMUS U CeNbCKOE X03iCTBO. MUHEpallbHbIE U OpraHndeckue ynoopenus. Cpenctsa 3aliuThl
pacTeHui.

Xumus 1 3Hepretuka. [IpupoaHbIe ICTOYHUKH YIII€eBOJOPOAOB. IIpupoaHbIi U Oy THBIN
He(TAHOI rasbl, UX COCTaB U Hcnoyb3oBaHue. CoctaB HePTH U ee nmepepadoTka. HedrenpoaykTor.
OxranoBoe yncio Oen3uHa. OxpaHa oKpyKarolieit cpesipl mpu HedrenepepadboTke U TPaHCIOPTUPOBKE
He(TENPOIYKTOB. AIbTepHATUBHBIC UCTOYHUKU YHEPTHH.

Xumus B ctpoutenberBe. Llement. beton.Ilog6op onTuManbHBIX CTPOUTENBHBIX MATEPHAIIOB B
MPAKTUYECKOW JIEATEIbHOCTH YEIOBEKA.




XUMHUSI U 9KOJIOTHSL. XMMUYECKOE 3arpsI3HEHUE OKPYXKaroIIel cpeapl U ero nocueactsus. Oxpana
ruzipocgepsl, MOYBBI, aTMOC(EPHI, GIIOPHI U (hayHbl OT XUMUUECKOTO 3arpsi3HEHHUSI.

Kanennapuo-remarnyeckmii minanl0 kmacc(6a3a)

Ne ypoka
no naauny

Ne ypoka
no meme

Tema ypoka

Cooepotcanue npumepnou OOII COO

Teopusi XUMHY€CKOT0 CTPOEHHSI OPraHnYecKnX coeqnHenuii. [Ipupona xumudecknx cBszeii (34)

1 1 [Ipeamer OpraHu4ecKON XUMHH. IlosiBIeHME U pa3BUTHE OPraHUYECKOU
Teopuss XUMHUYECKOTO CTPOCHUS XUMUU Kak Hayku. [Ipenmer
OpraHU4YECKUX BEILIECTB OpraHu4YecKor XuMuu. Mecto u
2 2 DNEeKTpPOHHAs IPUPOJIa XUMUYECKUX | 3HAUEHUE OPTaHNYECKOW XUMUHU B
CBSI3€M B OPraHN4ECKHUX CUCTEME €CTECTBEHHBIX HAYK.
COEIMHEHUAX XHWMHUUYECKOE CTPOCHUE KaK MOPSIOK
3 3 Knaccugukamus opraHudeckux COCIIMHCHIA aTOMOB B MOJICKYIIC
COE TMHE RN COTJIaCHO MX BaIEHTHOCTH. OCHOBHBIE
I10JIO’KEHUSI TEOPUU XUMUYECKOTO
CTPOEHUS OPTaHNYECKUX COEIUHEHUN
A.M. ByrnepoBa. YriaepoaHblil CKeleT
OpraHuuyecKoi Mosekyisl. KpaTHocTh
XUMHMUYECKOH CBS3H. 3aBUCUMOCTh
CBOJCTB BEILL[ECTB OT XMMHUYECKOTO
CcTpoeHus MoJeKyil. 3omepus u
nzomepsl. [loHsTHE 0 PYHKIIMOHATBHOM
rpynme. [IpuHuune! knaccudukanuu
OpPraHMYECKUX COEANHEHUH.
CucremaTtnueckas MexayHapo Hast
HOMEHKJIATypa U IPUHLIUIIBI
00pa3oBaHus Ha3BaHUN OPraHUYECKUX
COEIMHEHUHN.
YraeBoab! (9u)
[penenbHbIC YrIIEBOAOPOIbI — AJKAHbI (24)
4 1 DJEKTPOHHOE U IPOCTPAHCTBEHHOE | AnKaHbl. CmpoeHue mMoaekyibl Memanda.
CTPOCHUC alIKaHOB ['oMonornueckuii psit aaKkaHoB.
T'oMOIIOrH 1 N30MEpBI ANKAHOB T'omosoru. Homenknarypa. U3omepus
5 > Meran — npocTeimmii YIJIEPOAHOIO CKEJIeTa. 3aKOHOMEPHOCTH

NpEaACTAaBUTCIIb AJIKAHOB

M3MEHEHUS (PU3NYECKUX CBOMCTB.
XuMudeckue CBOMCTBa (Ha mpuMepe
METaHa U 3TaHa). PeaKIuu 3aMCIICHHUS
(rayloreHUpOBaHKE), TETUAPUPOBAHHUS
KaK CTIOCOOBI TOTYYEHHUS BaXKHEUIIINX
COEIMHEHHUI B OPraHUYECKOM CHUHTE3E.
['openue Merana kak OJIMH U3 OCHOBHBIX
HWCTOYHHUKOB TEIUIa B IPOMBILLJIEHHOCTH
u ObITy. Haxoxxienue B mpupojie u




MNPHUMCHCHUC aJIKAHOB. Ionamue o
yuxKioaikaHax.

HenpenenbHble YIIEBOIOPOIbI: ATKCHBI, aTKaIueHbI, aTKUHbI (41)

HenpenenbHble yriieBo10pOIbI.
AJIKEHBI. CTPOEHHE MOJIEKYI,
TOMOJIOTHSI U U30MEPUS
[Tomyuenue, cBoiicTBa U
IIPUMEHEHNE AJTKEHOB

IIpakTrueckas pabora 2.
[Toyuenue 3TUICHA U OTIBITHI C
HUM

AJKagueHbI

AneTrieH U ero roMoJIOTH

Ankenbl. Cmpoenue Monekyibl Smuend.
I'omonornyeckuii psi aJIKEHOB.
Homenxknarypa. M3oMepus yriepoaHoro
CKEJIETa U I0JIOKEHUS KPAaTHOM CBS3U B
MoJIeKyJIe. XUMHUUECKUe CBOMCTBA (Ha
npUMepe STHIICHA): PeaKuu
NpUCOSAMHEHHUS (raJor eHUPOBaHHUE,
euopuposanue, TupaTanus,
2UOPO2AN02eHUPOBAHILe) KaK CIIOCO0
NoJTy4eHus1 (PyHKIIMOHAIBHBIX
IIPOU3BOIHBIX YIJIEBOJOPOIOB, TOPEHUSI.
[Tonumepusanus dTUIIEHA KAK OCHOBHOE
HaIIPaBJICHUE €ro UCIIOJIb30BAHHUS.
ITonnaTHIEH KaK KPYTHOTOHHAKHBIN
MIPOAYKT XMMUYECKOTO IIPOU3BOCTBA.
IIpuMeHeHue dTUIIeHa.

Ankanuensl U kaydyku. [lonstre o0
aJKaJMeHax KakK yrieBoJaopoaax ¢
JBYMsI IBOMHBIMH CBSI3SMHU.
[Momumepu3zanust auBrHIIA (OyTaaneHa-
1,3) xak croco0 moyueHus
CUHTETHUYECKOTO Kayuyka. HarypanbpHblii
Y CUHTETHUYECKUIN KayUyKH.
Bynkanusanus xkayuyka. Pesuna.
IIpuMeHeHNe KaydyyKa U PE3HUHBL.
Anxunbl. CmpoeHnue monexynvl
ayemunena. ' OMOJOTUUECKUN AL
ankuHoB. Homenkiarypa. M3omepus
YIJIEPOJIHOIO CKEJIETa U MOJIOKEHUS
KpaTHOU CBSI3U B MOJIEKYJIE.
XuMuveckrue CBOMCTBA (Ha mpuMepe
alleTHICHA): peaKIUU PHCOCIHHEHHS
(ranoreHupoBaHue, cuopuUposatue,
THApATALUS, cUOPO2AN02EHUPOBAHIE)
KaK Ccrioco0 MoJy4eHus MOJIMMEPOB U
JpYrux MOJIE3HBIX MPOAYKTOB. 'opeHune
alEeTUJICHA KaK UCTOYHUK
BBICOKOTEMIIEPATYPHOT' O IUIAMEHU IS
CBAapKU U pe3Ku MeTauioB. [Ipumenenue
alCTUICHA.

Apens! (apomatudeckue yrieBoaopoast) (14)

10

benzon u ero romoJsioru
CaoiicTBa OE€H30J1a U €ro0 TOMOJIOTOB

Apenbl. beH3011 Kak TpecTaBUTEINb
apOMaTHUYECKHUX yIJIEBOIOPOJIOB.
Cmpoenue monekynvl 6en3onda.
XUMHUYECKUE CBOMCTBA: pEaKLIMU
3aMereHus (raJloreHUPOBAHUE) KaK
croco0 MOTyYeHHs] XUMHUYECKHX
CPEACTB 3aLIUThl PACTEHUH,




NpUCOEANHEHNUS (THIPUPOBAHUE) KaK
JI0Ka3aTeIbCTBO HEMPEICITBLHOTO
xapakrepa OeH3oia. Peakuus ropenus.
[Tpumenenue 6eH3o0m1a.

[TpupoaHBIe HICTOYHUKH U TIepepaboTKa YTiIeBoA0poI0B (2)

11 [TpupoHBIE HCTOUHUKI [TpupoHBIE HCTOYHUKH YTIIEBOOPOIOB.
YIIIEBOAOPOIOB [TpupoaHBIi ¥ MOMYTHBIH HEPTIHOH
[TepepaboTka HEehTH rasbl, UX COCTaB U UCIIOJIb30BAHUE.
12 KonTposbHas paboTa 1 no temam Cocras Hedtu 1 ee nepepadoTKa.
«Teopus XMMHUYECKOTO CTPOEHUS Hedrenpoxykrer. OkraHoBoe 4nCIIO
OpPraHUYECKUX COEAUHEHUN», Oersuna. OXpaHa OKpYKaroLieii Cpe/ibl
«YTIIEBOIOPOBI» npu HedTenepepaboTke 1
TPAHCIIOPTHPOBKE HEYTEIPOTYKTOB.
AJbTepHATUBHBIE UCTOYHUKU YHEPTHH.
Kuciopoaconep:kamme oprannueckue coequnenns (114)
Crouptel 1 GeHobl (34)
13 OpnHoaTOMHBIE IIPEJEIIbHbBIE Cnuprel. Knaccugukarms,
criupThl. [losydeHne, XUMUUYECKHE | HOMEHKJIATypa, U30MEepHUs CIIUPTOB.
CBOMCTBA U IPUMEHEHHUE MeraHou1 ¥ 5TaHOJI KaK MPEACTaBUTEIN
OJTHOATOMHBIX TNPeeIbHBIX IpeeNIbHBIX OHOATOMHBIX CITUPTOB.
CIIUPTOB XuMmHuecKue cBoicTBa (Ha mpumepe
14 MHOroaTOMHBIE CIIUPTHI METaHOJIa ¥ 9TaHOJIa). B3aUMOICHCTBHE
C HaTpUEM Kak CIoco0 YCTaHOBIICHUS
15 DeHOJIBI U aPOMATUYECKUE CIIMPTHL | gyanyus IUAPOKCOTPYILIbL, PEAKLIHS C
rajloreHOBO/IOPOJIaMH KaK CIIoco0
[IOJIy4ECHUS PACTBOPUTEIIEH,
JeTHApaTays KaK croco0 MmoxyuyeHus
sTUIIeHA. Peakius ropeHust: CoupThl Kak
ToruBo. [IpumeHenne MetaHona u
sTaHos1a. PU3NOIOTHYECKOE JeHicTBHE
METaHoJIa ¥ 3TaHoJa Ha OpPraHu3M
YeJioBeKa. DTUICHTIIUKOIb U TIINIEPUH
KaK MMPeJICTaBUTENHN MPeIeIbHBIX
MHOTOATOMHBIX clUpTOB. KauecTBeHHas
peaxnysi Ha MHOTOaTOMHBIE CIIUPTHI U €€
NpUMEHEHHE JJIS1 pacro3HAaBaHUS
TJIUIEpUHA B COCTaBE KOCMETHUECKUX
cpeacts. IlpakTuueckoe npuMeHeHue
STUJICHIJIMKOJIS U TIULEPHHA.
®enon. CTpoeHHE MOJIEKYIIbI
benona. Bzaumnoe enuanue amomos 6
Mmonexyne genona. Xumuyeckue
ceolicmea’. 83aumooelicmaue ¢ Hampuem,
2UOPOKCUOOM HAMPUSL, OPOMOM.
[Tpumenenue peHona.
AJNbIIECTHIBI, KETOHBI U KapOOHOBBIE KUCIOTHI (34)l
16 KapOonuiabpHbIE COSTUHEHUS — Anpbneruzpl. Metananb (Gpopmaibaerun)
anbJeru/ibl 1 KeToHbl. CBOMCTBA M | 1 HTaHaip (aLETAIBACTHI) KAK
HPUMCHCHWE aJIbACTUIOB IPEICTABUTENHU NPEIEIbHBIX
17 KapOoHOBBIE KHCITOTHI.




XMMHUYECKUE CBOMCTBA U
MIPUMEHEHUE OJJHOOCHOBHBIX
MpeIeIbHBIX KApOOHOBBIX KUCIOT

18

[IpakTudeckas pabora 2.
[Tomyuenue u cBoOlCTBa
KapOOHOBBIX KHUCIIOT

anperuaoB. KauecTBeHHbBIC peakiuy Ha
KapOOHWIbHYIO rpyriy (peakiust
«cepedpsHOTO 3epKaa»,
B3aMMOJICHCTBHE C THIPOKCHIOM MEIH
() 1 ux npumeneHue 115t 0OHAPYKEHHST
NpEeACIbHBIX aJbJCTUIOB B
MPOMBIIUICHHBIX CTOYHBIX BOJIAX.
TokxcnunocTh anbaerunos. [Ipumenenue
(dopmanbaeruia u aeTaibaerua.

KapOoHoBbIe KHCIOTHI. YKCYyCHast
KUCIIOTa KaK MPEICTaBUTEIb
IpeICIbHBIX 0JTHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XUMHYECKUE
CBOMCTBa (Ha MpUMeEpe YKCYCHOM
KHCIIOTHI): PEAKIMH C METAJJIaMH,
OCHOBHBIMH OKCHJIAMU, OCHOBaHUSIMH 1
COJISIMHU KaK IMOJITBEP)KICHUE CXOJICTBA C
HEOPraHW4YeCKUMH KHUCIOTaMH. Peakuus
aTepuUKaAINU KaK CIIoco0 MOITydeHUs
cNoHbIX 3¢upoB. [Ipumenenue
yKCycHOM kucnotsl. [IpencraBienue o
BBICIIMX KapOOHOBBIX KHCIIOTAX.

Cnoxusie 3¢upsr. XKupst (24)

19

CnoxHnble 3¢upbl

20

Kupsl. Moromue cpeacTsa

Croxuble 3¢upsl 1 KUpbl. CI0XKHBIE
3(HpPBI KaK MPOIYKTHI B3aUMOICHCTBHS
KapOOHOBBIX KHCIJIOT CO CHUPTaMH.
[TpumeHeHue CI0XHBIX 3(pUpOB B
MUILIEBOH U mapproMepHOi
IIPOMBIIITIEHHOCTHU. JKHUpBI KaK CJIOKHbIE
3(UpPHI MULEPUHA U BBICIITUX
KapOOHOBBIX KUCIIOT. PacTurenbHblie n
JKUBOTHBIE )KUPBI, UX COCTAB.
PacriozHaBaHMe pacTUTENBHBIX KUPOB
Ha OCHOBAHUU MX HENPEIEIBHOIO
xapakrepa. [IpuMenenue xupos.
I'uponus niny oMbIIIEHUE JKUPOB KaK
Croco0 MPOMBIIIIEHHOTO MOTYyYEeHUs
COJIeH BBICIINX KapOOHOBBIX KHCIIOT.
MBbLIa KaK COJTU BBICIINX KaPOOHOBBIX
KHUCJIOT. Morouye cBOMCTBa MbLIIA.

XUMHS B IOBCEAHESBHOM KU3HH.
Moroiue 1 YUCTAIIKE CPECTBA.




VYraesosr (3u)

21 Vraesonasl Imroko3a. YrneBoasl. Knaccuduxarnust yrneBoaos.
Osmurocaxapuybl. Caxaposa HaxoxieHue yrieBo1oB B IpUPOJIE.
22 Tonucaxapuast. Kpaxmal, ['mroko3a Kak anbJeruaoCIHpT.
Llemtonosa Bpoxenue rimoko3el. Caxaposa.
Tuoponuz caxaposwr. Kpaxman u
23 Tpakriyeckas paGora 3. Pemenne | HE/UTIONO03a KAk OHOJIOTHYECKHE
IKCIIEPUMEHTATBHBIX 3a7a4 Ha noJimMepbl. XUMUYECKHUE CBOMCTBA
MOJIy4EeHUE U Paclio3HaBaHHE KpaxMaJa ¥ LEeJLTFNI03bI (THIPOJIH3,
OPraHMYCCKUX BCIICCTB KaueCTBEHHAs PEaKLMs C MOJIOM Ha
Kpaxmall ¥ ee IpUMEeHEeHHE IS
oOHapyXeHHUs Kpaxmalia B IPOyKTax
nutanus). [Ipumenenue u
Ouosornyeckas poib yriieBOJ0B.
[Tonatue 06 UCKYCCTBEHHBIX BOJIOKHAX
Ha MpUMepe aleTaTHOTO BOJIOKHA.
WnenTuduxanys opraHmyecKux
COCIMHEHUN. [ enemuueckas céAa3v
MeAHCOY KNACCaAMU OP2aHUYEeCKUX
coeouHenuti. TUBI XUMUYECKUX
peakluil B OpraHu4eCcKON XUMUHU.
A3oTcoaep:kaimmue oprannyeckue coeqnnenus (54)
24 AMMHBI AmuHOKHCTOTHI U 6emku. CocTaB u
HOMEHKJIaTypa. AMUHOKHUCIIOTHI KaK
25 AmMuHOKHCIOTHL. benku amM(oTepHbIE OPraHNYECKHe
coequHeHus. [lenTuanas cBs3b.
26 AzoTcoaepxariye Bbuonornyeckoe 3HaueHue -
FCTCPOIHUKIIMIECKHC COCTMHCHHA. aMHHOKHUCIIOT. O6JacTH IPUMEHEHUS
HyKj1enHOBbIE KUCIOTEI aAMHHOKHUCIIOT. BeKku Kak IpupoIHbie
6uononumepsl. CoCTaB U CTpOCHUE
0enKoB. XMMUUECKUE CBOICTBA OEIIKOB!
27 XUMHS U 3I0POBBE YETIOBEKA ruaponus, AeHarypanus. OOHapy)eHue
O€JIKOB MPH MMOMOIIX Ka4eCTBEHHBIX
(uBeTHbIX) peakuuii. [IpeBparieHus
O€JIKOB MHUIIH B OPraHU3Me.
buonornueckue pyHKIUU OCIKOB.
28 KonTtpospHas paboTa 2 1o remam
«Kucnopoaconepxarue
OpPraHMYECKUE COECTUHEHMSIY,
«A30TCOEepIKAIINE OPraHNYEeCKUe
COEJIMHEHUS»
Xumus noaumepos (64)
29 CunHTeTnyeckue NoJIMMepHl. ‘ [TonuaTHIEH KaK KPYMHOTOHHAXHBIN




KOHI[CHcaLII/IOHHBIC MMOJIUMCPHI.

MNPOAYKT XUMHUYCCKOTI'O MPOU3BOJACTBA.

lleHomIacThI HatypanbHbIi U CUHTETHYECKUI

30 2 HatypanbHbIi Kay1yK. Kaydykd. Bynkanuszamus kaydyka.
MHTETHYECKUE KaydyKH

CrmTeTiaeckue kaydy Pesuna. [IpuMeHeHne kaydyka u
31 3 CunHTeTnyeckue BOJIOKHA PE3HHDIL.
32 4 IIpakTuyeckas padora 4.

Pacnio3naBanue mactmacc u

BOJIOKOH
33 5 Oprannyeckas XUMUs1, 4EIOBEK U

npupoaa
34 6 HToroBelii ypok no xkypey xumun 10

KJacca
35 1 Peseps

Kanennapno-remaruvecknii mian 11 kaace

No Ne Tema ypoka Conep:xanue npumepuoit OOII COO

YpOoKa | ypoka

no no

nuany | meme

1 1 | [loBropenue kypca xumun 10 xinacca (14)
Teopernyeckue 0cHOBbI Xumuu (194)
Baxueiinme XuMUYeCKHE IOHATUS U 3aKOHBI (44)

2 1 XuMHUYeCKU 351eMeHT. Hyknuael. Crpoenue BeniectBa. CoBpeMeHHas MOJIEINb
N3oTonbl. 3aKOHBI COXPAaHEHHSI MACCHI | CTPOCHHS aTOMa. DIIEKTPOHHAs
Y SHEPTUH B XUMUHU. koH(purypamus aroma. OcHogHoe u

3 2 [Teproauyeckuii 3aK0H. 6030Y2iCOeHHbLE COCMOSIHUSL AMOMOB.
PacnipeienieHre IIEKTPOHOB B aToMax | Kimaccupukaust XuMHYeCKIX 3IEMEHTOB (S-,
9JIEMEHTOB MaJIbIX U OOJBIINX p-, d-snmemenTh1). OCOOEHHOCTH CTPOCHUS
TIEPHO/IOB. SHEPreTUYCCKUX YPOBHEH aToMoB -

4 3 [MosoxeHue B epHOIMUIECKOi cucteme | deMeHTOB. [lepuoanyeckas cucrema

BOJOPO/A, JIJAHTAHOUJOB, aKTHHOUJOB
Y UCKYCCTBEHHO NOJIYYEHHBIX
3JICMEHTOB.

xuMudeckux anmeMenToB /.M. Menzaeneena.
®usnueckuit cmpici [lepuoanueckoro 3akoHa
J.1. Menneneesa. [Ipuuunsl u




BasieHTHOCTD U BaJIEHTHBIE
BO3MO>XHOCTH aTOMOB

3aKOHOMCPHOCTHU U3MCHCHUSA CBOWCTB
9JICMCHTOB U UX COG,Z[I/IHGHI/Iﬁ o nepuoam u

rpymnmnam.

Ctpoenue Beriectna (3 4)

6 OCHOBHBIE BH/IbI XUMUUYCCKOH CBSA3U. | DnieKTpOHHAS HPUPOA XUMHUECKO# CBA3M.
MonHas 1 KOBAJICHTHAS CBS3b. .
MeTajummueckasi CBSI3b. BO,Z[ODO,Z[H@JI 3JI€KTpOOTpI/II_IaTCJIBHOCTB.BI/II[BI XUMHNYCCKOHU
CBA3b. cBsa3H (KOBAJIEHTHAs, HOHHAS, METAJUINYECKas,

7 [IpocTpaHCTBEHHOE CTPOEHUE

BOJIOPOJIHAS) U MEXaHU3MbI €€ 00pa30BaHHUS.
MOJIEKYJL.

3 8. CTpocHIe KpHCTAIIOB Kpucmannuyeckue u amopguuie sewecmsa.
KpHcTamueckue Tunvl kpucmaniuueckux peutemox (amomuas,
peIETK. MOAEKYNAPHASL, UOHHAS, MEMATUYECKAS).
[IpUYHHBI MHOTOOOPA3HS BEIIECTB. 3asucumocms uzuueckux ceovicms
JlemoHcTpawuy. MO/ HOHHBIX, seujecmea om muna Kpucmaiiudeckou
ATOMHBIX, peutemxu. IIpuaHB MHOTOOOpPA3Hs BEIIECTB.
MOJIEKYJIIPHBIX U METAJLTUYECKUX
KPUCTAJUIMYECKUX pelI€ToK. Moaenu
MOJIEKYJT
M30MEPOB U TOMOJIOTOB

Xumunueckue peakiuu (3 u)
9 Knaccudukarus XuMUIeCKUX Xumuyeckue peakuuu. ['oMoreHHbIe 1
CaKIIHi. reTeporeHHble peakiiuu. CKOpOCTh peakiny,

10 CKOPOCTD XUMHYECKHX PEAKIIHiL. €€ 3aBUCUMOCTbH OT PA3IMYHBIX (DAKTOPOB:
Karamus. MPUPOJIbI PEAruPyYIOLIUX BELIECTB,

11 XHUMHUYECKOE PAaBHOBECHE U YCIOBUS KOHIOCHTpAaluKU pCarupyronmux BCIICCTB,
cro TeMIIEpaTypsbl, IUIOIAAN PEAKIIMOHHOMN
CMCIHCHUA. MIOBEPXHOCTHU, HAJIMYMS KaTanuzaropa. Poib
JleMoHCcTpauuu. Paznuunelie THUIIBI

N KaTaJIn3aTOPOB B MPUPOJIE€ U TPOMBILIUIEHHOM

XUMUYECKUX PEAKIUH, BUJICO OIBITHI 110 N
OpraHIYecKo XHMHT npousBojicTBe. OOPaTUMOCTh PEaKIIHIA.
TTaGopaToprbiii onbIT. M3yueHue XUMHUYECKOE PABHOBECUE U €T0 CMEIICHUE
BIIUSTHUS o MOJI ICHCTBUEM Pa3IUYHbBIX (DAKTOPOB
Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh KOHIICHTDAIMS DEAreHTOR WK I1 TOB
XUMHYCCKON peaKInu (KOHUEHTPALH PEAreHTO POAYKTO

peakiuu, AaBjcHHEe, TeMIIEpaTypa) s

CO3/IaHUsI ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS

XUMHUYECKUX MPOLIECCOB.

PactBopst (5)

12 JlucriepcHbIE CHCTEMBI. Jucnepcuvle cucmemwi. Ilonamue o

13 CTI0CODBI BRIPAKCHIS KOHICHTPAIN | KOI0UOax (s0nu, 2enu). Hemunnvie
[PaCTBOPOB. pacmeopul. Peakiiuu B pacTBopax

14 [Ipakrideckas padora 1 . "posiuToB.pH pacTBOpa Kak mokaszarenb
«I[IpuroToBieHre pacTBOPOB C 3aaHHOM N
MOTSIPHO KOHITCHTpAITHEH» DTHOCTH cpejibl. ['uaponus coneil.

15 T —— Y — SHAY€HUE THIPOIHN3a B OMOIOTHUECKUX
Boopoaublii nokasarens. Peakimn OOMEHHBIX TIPOLECCAX.

HOHHOI'O
oOMeHa.

16 ['uaposin3 OpraHnyecKux 1
HEOPraHUYECKUX COEAUHEHUM.

Ulaboparopubie onbIThl. OnpeaencHue

PEAaKLMU CPE/Ibl YHUBEPCAILHBIM

HHAUKATOpOM. [ Mpoau3 coneit
DJIeKTpOXUMHUECKUE peakiuu (4 1)

17 UMHAYCCKHAC NCTOYHUKH TOKA. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINT
Psi cTaHgapTHBIX JEKTPOIHBIX
[OTEHINAJIOB. B MPUPOJIE, TPOU3BOJACTBEHHBIX MTpoIleccax U

18 Oppo3us METAJLJIOB 1 €€ KHU3ZHECATCIILHOCTH OPTraHU3MOB.

peaynpeKACHUE.




19 3 DNEKTPOIH3. OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA

20 ) TaAcTT Ty BEHIECTB — METAJUIOB TJIaBHBIX U
KonTtponbHas padora 1 mo teme bIX TOATPYII (MEIIb, )KeJe30) U
«TeopeTndyeckre OCHOBBI XUMUU» _

UIOB: BOAOPOJa, KUCI0POAA,
raJloreHoB, cepsl, a3oTa, ocdopa, yriepoaa,
kpemHus. Koppo3ust METaJLJIOB: BUIbI
KOPPO3HH, CIIOCOOBI 3aIIUTH METAJUIOB OT
KOPPO3UU. DNeKmpoau3 pacmeopos u
pacnnagos. lIpumenenue 31eKmpoau3a 6
NPOMBIUULEHHOCTIU.

Heoprannueckas xumus (11 )

21 1 OO XapaKTEPUCTHKA U CLIOCOObI OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA
HOJIyCHHS MCTAJLIOB. MPOCTHIX BEMIECTB — METAIUIOB TJIABHBIX U

22 2 O030p METAUTMYECKUX DJIEMEHTOB A- ¥ | [1060YHbIX IIO Arpyn (Mezb, Kenes30) 1
FpymL. HEMETAJIJIOB. BOJIOPOAA, KUCIOPO/a,

23 3 enb. [{uHk. Tutan. Xpom. raJIOTeHOB, Cephl, a30Ta, pocdopa, yriepona,
PKene3o, HUKeIb, MJIaTUHA. KPEMHUSI.

24 4 CriaBbl METAJIJIOB.

25 S) Oxcuapl ¥ THAPOKCHIBI METAILJIOB.

26 6 pakTHueckas padora 2 «Pemenue
PKCIIEPUMEHTAJIbHBIX 33J1a4 110 TEME
«MeTaib.

27 7 0O030p HEemeTaiu0B. CBOUCTBA U
MPUMEHEHHE BAXKHEUIINX HEMETAJIOB.

28 8 OO011as XapaKTEpUCTUKA OKCUI0B
HEMETAJIJIOB U KMCIIOPOACOAEPKALLIUX
KHCJIOT.

OKHCIUTENbHBIE CBOMCTBA CEPHOU U
Q30THOMU

KH1cI0T. BogopoaHele coennHenus
HEMETAJLIOB.

29 9 C€HETUYECKasl CBSI3b HEOPraHUUECKUX U
OpraHUYECKUX BEUIECTB.

30 10 pakTuueckas pabora 3 «Pemienue
PKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Hemeramnp».

31 11 KonrposnrHas padota 2 o teme
«Heopranndeckast Xumus».

XuMmust v Ku3Hb (3 u)

32 1 XuMmusi B IPOMBILIIIEHHOCTH. Hayunble MeTO/ bl TO3HAHUS B XUMUHU.
IIpuHIUIIBI XUMUYECKOTO VcToYHMKHM XUMUYECKOH HH(pOopMaITuH.
IIPOU3BOJACTBA. XUMHUKO- [Touck unpopmany Mo Ha3BAHUSM,
TEXHOJIOTUYECKUE TPUHIIUIIBI uaeHTuGUKaTOpam, CTPYKTYPHBIM GOpMyIiaM.
MIPOMBILIJIEHHOTO TOJyYEHUS MonenrpoBaHue XUMHUYECKHX IIPOLIECCOB U
MetauioB. [Ipon3BoicTBO UyryHa u ABJIICHUN, XUMUYECKUL AHAIU3 U CUHMEe3 KaK
CTaJIH. METO/Ibl HAYYHOI'O MO3HAHUS.

33 2 Xumus B ObITYy. XUMHUYECKAsS Xumust 1 310poBke. JlekapcTBa, pepMeHTHI,
MIPOMBILIIEHHOCTh U OKPYKaoIIast BUTaMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIbI.
cpena. [Tpo6nembl, CBsI3aHHBIE C IPUMEHEHUEM

34 3 XHUMHS U CETBCKOE XO3SIHCTBO. JIEKapCTBEHHBIX ITpernaparoB. BpeaHbie

XuMmus B CTPOUTEIILCTBE
XuMus ¥ HKOJIOTUsl.

MPUBBIYKH U (HAKTOPBI, pa3pylIaOIINe
310poBbe (KypeHue, ynoTpeOIeHHe aKkoroJis,
HapKoMaHwus). PalimoHanbHOE UTaHKE.
Tuwesvie 0ob6asku. OcHo8bl NUWEBOU XUMUU.
Cpeocmea 60pb0OvI ¢ OblMOGLIMU




HACEKOMbIMU . peneienmyl, UHCEKMUYUObI.
CpencTBa TUUHOM TUTUEHBI 1 KOCMETHKH.
[TpaBwmia 6e3omacHO PabOTHI ¢ €KUM,
TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMH,
CpelICcTBaMU OBITOBOW XUMUU. XUMUS U
CEJIbCKOE X0351CTBO. MUHEpalIbHbIE U
opranuueckue yaoopenus. CpeacTa 3alluThl
pacTeHuld. X¥MHs U SHEPreTHUKA.

XuMus B CTpoUTENbCTBE. LleMeHT.
Bberon.ITon6op onTumManbHbIX CTPOUTEIBHBIX
MaTEPUAJIOB B MIPAKTUYECKON IEATEIBHOCTH
4eJI0BEKa.

XuUMus ¥ IKOJIOrusl. XUMUYECKOE
3arpsAI3HEHUE OKPYXKAIOLIEN CPENbL U €ro
nocneacTBus. OxpaHa ruipocgepsl, HOUBHI,
atMocdepsl, Gpiopsl U (hayHbI OT
XUMHMUECKOTO 3arpsI3HEHUS.

35

Hrorosslii ypok 1o kypcy xumuu 11




