MyHuuMnajibLHOe AaBTOHOMHOE 00111e00pa3oBaTe/IbHOE YUpPe:KIeHne
NmommHckas cpeaHsisi 001eodpa3oBare/ibHas MIKOJIA

Paccmotpeno
Ha 3acenanun MC

T./J.ITanaxoBa
[Moamuce/pacmmdpoBKa NOIIHCH
[Tporokos Ne 8 ot «29» mrons 2022 1.

CornacoBano

3amecturens aupekropa no YBP
T.Jl.ITanaxoBa

[Toanucey/pacmn@poBka NOAMUCH

«29» ntons 2022 r.

IpunsaTo Ha 3aceqanun
MeJarornyeckoro CoBera
P.A.Axrupei
[Toanuce/pacmudpoBka MoAMUCH
[Tpotokon Ne 8 ot «30» ntons 2022 r.

YT1Bep:kaaw
JIMpeKTop MIKOJIBI

P.A.Axrupeit

[Moamucr/pacmmudpoBka Mo AMKUCH

ﬂOKyMeHT noanucaH BJ'IeKTpOHHOIZ noanncbo

Axrupenn Paca Anb6uHo
OupekTop

MAQY UMNIOWNHCKAA COLL

CepuinHbI Homep:

06E9D6C20000AEA38D4B03E3DF4D5959D4
Cpok gencteus ¢ 16.12.2021 go 16.03.2023

YL: AO "KANTYTA ACTPAN"

Padouas nporpamma

0 XMUMHH

(yka3aTh yaeOHBIN TIPEAMET, KypC)

YpoBenb 06pazoBaHus (Ki1acc) cpe/iHee o0uiee oopazoBanme, 10 -11 kiaace

(ocHOBHOE, cpeHee o0IIee 00pa3oBaHUe ¢ YKa3aHHEM KIIACCOB)

. MronmmHo
2022 r.

CocraBuTENb:

YUUTETh XUMUHU

peaMET

Ilayssnuene BanenTtnHa MuxainoBHa
OUO yuurens




IlosicHuTENBLHAA 3alICKA

Pabouas mporpamma mo xumuu B 10-11 kmaccax paspaboTana Ha OCHOBE TpeOOBaHUU K
pe3ybpTaTaM OCBOCHHUSI OCHOBHOW 00pa3zoBaTeIbHON MPOrpaMMBbl CpeTHEro 00IIero oopa3oBaHus
MyHUIIUTIATHFHOTO aBTOHOMHOTO OO0IIe00pa30BaTeNbHOrO yUpekaeHus: VTIommMHCKONW cpemHeit
00m1e00pa3oBaTeIbHOM IIKOJBI, [IpuMEpHON MpPOrpaMMBl CpeIHEro oO0IIero oOpa3oBaHUS IO
XUMHM M aBTOpckod mporpammbl nof penakuuedt O.C.I'abpuensina, Ilonoxenus o paboueit
IporpaMMe Mo JUCHUIUIMHAM U KypcaM Y4eOHOTIO IIaHa U IJJaHa BHEYPOUHOMW JESTEIbHOCTH B
pamkax ®I'OC, ¢ yuerom Paboueii nporpammsl Bociutanuss MAOY WUmommnckoit COLLL

Pabouast mporpamma mo pycckomy si3biky mis 10-11 kiaccoB opHeHTHpOBaHA Ha H3YYCHHE
npeaMeTa Ha 0a30BOM YpOBHE.

CornacHo yueObHoMy riany Ha 2022 -2023 yuyeOnbiii rox u Ha 2023-2024 yueOHBIA TOJ Ha
M3ydyeHue XuMuu Ha 6a3oBoM ypoBHe otBoauTcs (34 yaca B 10 knacce, 33 yaca B 11 knacce), u3
pacdera | yac B HeZleNO B KaXKJIOM KJiacce.

OO6yuenue Benércs 1Mo yueOHuKam:
- Xwmusa. 10 xmacc: y4ue0. mns obOmeoOpaszoBar. oprammsanuii /| O. C. Tabpuensu, W. T.

OctpoymoB, C. A. CnankoB. Xumusa. 10 xmacc. ba3oBwiif ypoBeHb. YueOHuk. — M.:
[Ipocsemenune
- Xwmus. 11 kmace: yue6. mus obmeobpasoBar. opranmsanuii /| O. C. T'abpuensu, W. T.
OctpoymoB, C. A. CnaakoB. Xwumwms. 11 xmacc. ba3oBeiii ypoBeHb. YueOHuK. — M.:
[IpocBenienue

VYueonnk cootBerctByeT ®PI'OC n BrumrouéH B denmepasibHBIA MEepeUeHb YYCOHHUKOB. YUCOHUK
cootBeTcTBYeT denepanbHOMy TrOCYIapCTBEHHOMY 00pa30BaTebHOMY CTAaHIAPTy CPEIAHEro
(mosmHOTO) OOMIIET0 0OpazoBanwms, [IpuMepHBIM MporpaMmaM Mo y4eOHBIM MpEAMETaM, PYCCKUM
s3b1k 10 — 11 kmaccsl.

Cpok peanuzanuu padoyeil mporpaMmsl - 2 roja

B nepuon upe3BblYaliHBIX CUTYyallUi, OTOJAHBIX YCIOBUN, BBEICHUSI KAPAHTHUHHBIX MEPONPUATUI
no 3aboneBaemoctu rpunmnoM, OPBU wu gapyrumMu uHGEKUMOHHBIMU  3a00JI€BaHUSMH,
oOpa3oBaTeNbHBI  Mpolecc MO JaHHOMY y4eOHOMY TMpEAMETY  OCYIIECTBISETCS ¢
WCI0JIb30BAHMEM JUCTAHIIMOHHBIX TEXHOJIOTUH, SIEKTPOHHBIX THEBHUKOB, COIIMAIBHBIX CETEH U

apyrux Gopm.



Ilnanupyembie pe3y/ibTaThl 0CBOCHUS YUeOHOI0 mpeaMeTa, Kypca

JII/I‘lHOCTHLIe, METANPEAMETHBIC H IIPEIMETHBIC PE3YJIbTATbl OCBOCHUS KypcCa

OOyueHne XMMHHM B CpenHEd IKose Ha 0a30BOM ypPOBHE IO JAHHOMY KypCy CIIOCOOCTBYET

JOCTHXCHHIO O6y‘IaIOHII/IMI/IC$I CICAYIOIMX JIUYHOCHIHBLX PE3y/Ibmamoes.

1)

2)

3)

4)

YyBCTBA TOPAOCTH 3a POCCUMCKYI0 XMMHYECKYK) HAayKy M OCO3HAHHE POCCHUMCKOM TI'pakIaHCKOU
UAECHTUYHOCTU — 6 YEeHHOCMHO-0PUeHMAYUOHHOU cghepe,

0CO3HABaTh HEOOXOJMMOCTh CBOCH II03HABATEIBHON JEATENHHOCTH M YMEHHE YIPABIATH €O,
TOTOBHOCTh W CIIOCOOHOCTh K €aMOOOpa30BaHUIO Ha TMPOTSDKEHWH BCEH JKW3HU; TOHUMAaHHE
BAXHOCTH HENpPEpPHIBHOIO 00pa3oBaHUsl KakK (akTopy yCHEmHONW mpo¢eCcCHOHAIbHOW U
OOLIECTBEHHOM AEATEIbHOCTH; — 6 NO3HA8amenbHol (KOTHUTUBHON, MHTEJUIEKTYalIbHON) chepe

FOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JaibpHelIIed oOpa3oBaTeNbHOM TpPaeKTOpUH WIH chepbl
npoheCcCHOHANTBHOU JEATETLHOCTH — 8 mpPY008ol cghepe;

HENPHUSTHE BPEIHBIX NMPHUBBIUEK (KYpPeHHs, YHMOTPEOJICHUS aJKOTOJIS W HAPKOTHKOB) Ha OCHOBE
3HAHUHA O TOKCHYECKOM M HAPKOTHYECKOM JCHCTBHH BEIECTB — 8 chepe 300posbechepediceHus u
be3onacrhoco obpaza HcuzHu,

Memanpeomemnvimu pe3ynvmamamu OCBOCHUS BBITYCKHHUKAMU CpPEJHEM MIKOJBI Kypca XUMHUU

SABJIAIOTCA:

1)

2)

3)

4)

UCNnoIb306aHUe OCHOBHBIX METOJIOB TO3HAHUA (OMpeleleHHe HCTOYHMKOB Y4eOHOM W HaydHOU
nHpopmaluy, MoJydyeHHe 5ToN uHbopManuu, €€ aHajdu3, U YMO3AKIIOYEHUS Ha €ro OCHOBE,
M3TOTOBJICHUE U Tpe3eHTaurs WHGOPMAIMOHHOTO MPOAYKTa; MPOBEIACHHE SKCIEPUMEHTa, B TOM
4lclie M B MpOIEcCe HCCIEAOBATENbCKON NESTENIbHOCTH, MOJAEIMPOBAHUE HM3Yy4aeMbIX OOBEKTOB,
HaOoIeHNe 32 HUMH, UX U3MepeHue, (pUKcalus pe3yslbTaTOB) U UX npumeHeHue A MOHUMaHUS
Pa3IMYHBIX CTOPOH OKPY)KAroIlel JeCTBUTENLHOCTH;

61adeHue OCHOBHBIMM HHTCJUICKTYaJbHBIMHM OIEpalusIMu (aHaJM3 W CHHTE3, CpaBHEHHE U
cUcTeMaTu3alus, 0000IeHHEe M KOHKpPETH3aI|s, KiacCu(HKaIKs W IMOUCK aHAJIOrOB, BBISBICHUE
MPUYUHHO-CIICACTBCHHBIX CBsi3ed, (OpPMYJIMpOBKAa THIOTE3, HMX IMpoBepka U (GopMyJIHpOBKa
BBIBO/IOB);

nosuanue 0OBEKTOB OKPYKAIOLIETO MHUPa B IIAHE BOCXOXKICHHUS OT aOCTPAKTHOTO K KOHKPETHOMY
(ot o011ero uepes3 4acTHOE K €TMHUYHOMY);

cnocobHocms BbIABUI'aTb UJACH U HAXOOUTh CPCIACTBA, H€O6XOI[I/IMLIS I UX JOCTHOXKCHU A,

5) ymenue dopmymupoBaTh NEIM M ONPEACTATh 3aJa4d B CBOCH IO3HABATEILHOW CSTEIBHOCTH,

6)

ONpCACIIATh CPEACTBA AJIA NOCTUKCHU A Hneiaeu u pCHICHUA 3aaa4,

onpeodensams PasHOOOpa3HbIE HCTOUYHUKM TMOJYYEHHUS HEOOXOIMMOW XMMHUYEeCKOH HH(pOpMaluy,
YCTaHOBJIEHHE COOTBETCTBMSI COZEpKaHUs U (OpMbI MpecTaBiIeHUs WH(OPMAIIMOHHOTO MPOAYKTa
ayJUTOPUU;

7) ymeHue TPOAYKTHBHO O6H_[aTLCSI U B3aUMOJEUCTBOBAThH B mnponecce COBMECTHOM ACATCIBHOCTH,

8)

YUUTBIBATh MO3UIMH JPYTUX YYACTHUKOB JEATENILHOCTH, 3(P(EKTUBHO pa3pemaTh KOH(IUKTHI;

comoerHocmby K KOMMYHUKAUN (HpCIICTaBJ'I}ITB PE3YyJIbTAThL COOCTBEHHOH ITO3HABATEIIbHOM
ACATCIIBHOCTH, CJIbIIIATh U CJIYIIATh OMIIOHCHTOB, KOPPEKTUPOBATH CO6CTBCHHYIO HOSI/II_II/IIO);

9) YMmeHue UCIOJIb30BaTh CPEACTBaA I/IH(I)OpMaLII/IOHHBIX U KOMMYHUKAIUOHHBIX TEXHOJIOT Ui (zlanee —

HKT) B perieHnn KOrHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 33/1a4 C COOJIOEHUEM
TpeOOBAaHUI SPrOHOMUKH, TEXHUKU OE€30MaCHOCTH, TMTHEHBI, pecypcocOepexeHus, MPaBOBBIX U
TUYECKHX HOPM, HOPM UH(OPMAITHOHHOH 0€30MacHOCTH;



10) 61adenue A3bIKOBBIMU CPEJICTBAMH, B TOM YHCJIC U S3bIKOM XMMHUU — YMEHHE SICHO, JIOTHYHO U
TOYHO M3JIaraTh CBOKO TOUKY 3PEHHMS, UCNOJIb30BATh aJEKBATHBIE SI3bIKOBBIE CPEACTBA, B TOM YUCJIE U
CUMBOJIbHBIC (XMMHYECKHUE 3HAKH, (POPMYIIBI 1 YpaBHCHHS).

Ilpeomemnvimu pesynomamamu W3y4eHUsT XUMHU Ha 0a30BOM YpOBHE Ha CTYIEHH CPEIHErO
o0rm1ero 0Opa3oBaHUs SABISIOTCS CIEIYIONINE PE3yIbTATHI.

I. B no3naBarenbHol cdepe:

1. suanue (nomumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB M B)KHEHIIMX TCOPHU Kypca OpPraHHYECKOW |
00111e# XUMUU;

2. ymeHue HaOIIONATh, ONHCHIBATh, (PUKCHPOBATH pE3YyJIbTaThl M JeJaTh BBHIBOJBI Ha OCHOBE
JIEMOHCTPAIIMOHHBIX U CAMOCTOSATEIBHO MPOBEIEHHBIX 3KCIIEPUMEHTOB, UCIIOJIB3YS JJIsl TOTO POJIHOM
(pycckuil Ui MHOM) SA3bIK U SI3bIK XUMMUH;

3. YMeRruUue KJ'IaCCI/I(bI/HII/IpOBaTB XUMHUYCCKHUE DJJICMCHTBI, MPOCTBIC BCIICCTBA, HCEOPTaHUYCCKHUEC U
OpPraHu4e€CKuC COCANHCHN A, XUMHUUYCCKUC ITPOLCCCHI;

4. ymenue XapaKTepH30BaTh OOIIUE CBOMCTBA, IOJYyYEHHE U IPUMEHEHHE M3YUYEHHBIX KIIACCHI
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB U UX BaKHEHUIINX MPeCTaBUTENEH;

5. onucvieamo KOHKPETHBIC XHMMHUUYCCKHUE pPCaKIUK, YCIOBUA HUX TIPOBCACHUA W YIIPABJICHHUA
XUMHUYCCKUMHU ITpouecCaMu;

6. ymenue MPOBOAUTH CAMOCTOSITENIbHBIN XUMUUYECKUN 3KCIIEPUMEHT U HAOMIOAATh AEMOHCTPALMOHHBIN
SKCHEPUMEHT, (PMKCUPOBATh PE3YAbTAThl U AENaTh BBIBObI U 3aKIIOUEHUS 110 PE3Y/IbTaTaM;

7. npocHo3Uupoeantb CBOIiCTBa HCU3YUYCHHBIX BCHICCTB II0 aHAJIOTHUH CO CBOMICTBAMH HN3YUYCHHBIX Ha
OCHOB€ 3HaHHUA XUMHYCCKUX BaKOHOMepHOCTCfI;

8. ompedensamb NCTOUHUKU XUMHUYECKON MHPOPMAIUH, MTOTYy4aTh €€, MPOBOAUTH aHAJIN3, U3TOTABINBATh
nH(OPMALMOHHBIA TPOAYKT U IPEICTABIATH €T0;

9. ymenmbsv Nnojib306amvcCi 0053aTeNbHBIMU CIIpaBOYHBIMH MaT€pUalaMH: HepuozmquKoﬁ CHCTEMOM
XUMHWYCCKUX DJJICMCHTOB ,H n. MeHz[eneeBa, Ta6J'IPIHefI PaCTBOPUMOCTH, OSJICKTPOXHUMHYCCKHUM PIAIOM
HaprI}KGHI/Iﬁ MCTAJUIOB, PAAOM DJICKTPOOTPHULIATECIIBHOCTH — IJIA XapaKTCPUCTHUKU CTPOCHUA, COCTaBa U
CBOMCTB aTOMOB XHMHMYECKHX 3JeMeHTOB |—IV IEpHUOaA0B U O6pa3OBaHHBIX HMH IIPOCTHIX U CIOXXHBIX
BCIICCTB,

10. ycmanoeieHue 3aBUCUMOCTHU CBOMCTB U IMPUMCHCHUA BaKHEHIITNX OPraHNYCCKUx COCI[I/IHCHI/Iﬁ OT UX
XUMHUYCCKOI'0O CTpOCHMA, B TOM YHCJIC U O6YCJ'IOBJ'I€HHHX XapaKTCpPoOM 3TOI'0 CTPOCHUA (Hpe,[[eJ'ILHLIM nin
HereHeHBHHM) 1 HAJIN4YHNECM Q)YHKHHOHZIHLHLIX T'pYIIII;

11. ModeﬂupogaHue MOJICKYJI HCOPTaHUYCCKUX U OPTaHNYCCKUX BCIICCTB,

12. nonumanue XUMHYECKON KapTHHBI MUpPa KaK HEOTHEMJIEMOW YacTH IIEJIOCTHOM Hay4yHOW KapTHHBI
MUpa.

. B neHHOCTHO-OpHUeHTALMOHHON cdepe — dopmMupoBaHHe COOCTBEHHOHN MO3ULUH TPU OLIEHKE
MOCIIEICTBUH JUIS OKpYXKarolel cpesibl JesTeIbHOCTH YeIOBEKa, CBA3aHHOM ¢ MPOU3BOJCTBOM U
nepepaboTKON XMMHUYECKUX MPOIYKTOB;

1. B TpynoBoii chepe — nposedenue XUMUIECKOTO IKCIIEPUMEHTA; pa3gumiue HaBBIKOB Y4eOHOM,
MIPOEKTHO-UCCIICIOBATEILCKONW U TBOPUYECKON JESITEIBHOCTH MPHU BBIMOJIHEHHH WHIUBUIYaIbHOTO
MPOEKTA 110 XUMHUH;

IV. B cdepe 310poBoro odpaza ku3HH — coOm00eHue TpaBuil 0Oe30macHOro oOpaimieHus c
BCIICCTBAMHU, MATCpUaIaMU; OKAa3aHUC nepBoﬁ IIoOMOIIH NpU OTPABJICHUAX, OKOTaX U TpaBMaX,



MOJIyYeHHBIX B pe3yjibTaTeé HApyLIICHWS TpaBWJI TEXHUKA O€30MacHOCTH Tpu pabore ¢
BEILIECTBAMU U JIAOOPATOPHBIM 000PYJOBaHHEM.

IInanupyeMble pe3yJbTaThl H3yYeHHs] Y4eOHOTO NMpeaMeTa « XHMHUS» HA YPOBHE CPeIHEro 001ero
o0pa3zoBaHus

Buinycknuk na 6a3zoeom ypoene nayuumca.
— NOHUMAamMb XUMUYECKYIO KApTUHY MUpPa KaK COCTAaBHYIO YacCTh 1IEJIOCTHOM HayYHOW KapTHUHBI MUPA;

— packpvléamv POJb XHUMHU M XUMHYECKOTO TPOW3BOJACTBA KaK IPOWU3BOJUTEILHOW CHIIBI
COBPEMEHHOT0 00111eCTBa;

— popmynuposams 3HaUCHUE XUMUU U €€ JOCTHKECHUHN B TOBCEHEBHOM )KU3HU YECIIOBEKA,;
— YyCcmanasnueams B3aUMOCBSI3U MEXIY XUMHUEN U JPYTUMH €CTECTBEHHBIMU HAYKAMMU;

— ¢opmynuposams OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOEHHS] OPIraHUYECKUX COEAMHEHUI
A. M. bytiepoBa 1 WIUTFOCTPUPOBATh UX MPUMEPAMU U3 OPraHUYECKON U HEOPTaHUYECKOW XUMHUH;

—  ap2yMeHmuposamsv YHUBEPCAIbHBIM XapaKTep XUMHUYECKHUX IIOHATHH, 3aKOHOB W TEOPUM Ui
OpPraHNYEeCKON U HEOPraHUYECKON XUMMUH;

— ¢opmynuposams llepuogmueckuii 3akon JI. U. MennaeneeBa W 3aKOHOMEPHOCTH W3MEHEHUH B
CTPOEHHUM U CBOMCTBaX XUMHUYECKHX D3JEMEHTOB U OOpa30BaHHBIX HMHU BEIIECTB Ha OCHOBE
[Tepunoamdaeckoit cuctemsl Kak rpaduaeckoro oroopaxenus [leproandeckoro 3akoHa;

— Xapakmepuzo8ams S- U P-3JIEMEHTHI, a TAaK)Ke JKEJIe30 M0 UX MojoxeHuto B [lepuoandeckoit cucteme
. Y. Menneneesa;

— Kaaccuguyuposams XUMHUYECKHE CBS3M M KPUCTAJUIMUECKHE PEHIETKH, OOBSCHATh MEXaHU3Mbl UX
0o0pa3oBaHUsi M JIOKa3blBaTh CIWHYIO MPUPOAY XHMHUECKHX CBs3ed (KOBaJEHTHOW, WOHHOM,
METaAJUTMYECKOM, BOJIOPOTHOMN );

—  0bvacHAMb IIPUYKUHBI MHOFOO6p33PIH BCIICCTB, MCIIOJIB3ysd SABJICHHA H30MCPHUHU, TI'OMOJIOT'HH,
AJUIOTPOIINH,

—  Knaccuguyuposamv XUMUYECKHE PEaKIUU B HEOPraHWYeCKOW W OpPraHMYecKOd XUMUU IO
Pa3IMYHBIM OCHOBAHUSIM U YCIMAHABIU8AMb CTICHU(PUKY TUIIOB PEakuil OT 00IIero yepe3 0coOeHHOE K
€IMHUYHOMY;

— Xapaxkmepu306ams TUAPOIU3 KakK crneuuuyHbli OOMEHHBIN MPOLECC U PACKpbleams €ro pojib B
KUBOU U HEXKHUBOU MPUPOJIE;

— Xxapaxkmepuszoeambsb JJICKTPOJIN3 KaK CHCI_[I/I(l)I/I‘-IHBII\/'I OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIN nponecc u
ONPpCACIIATh €TI0 MMPAKTUYCCKOC 3HAUCHUC,

— Xxapakmepu3zo8ams KOPPO3UIO0 METANIOB KaK OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIM Ipolecc |
npeonazams COCOOBI 3aIIUTHI OT HeE,

— K'JZCZCCMQbUL}UpO@ClWlb HCOPraHNUYCCKUC U OPraHUYCCKUC BCIUICCTBA,

— Xapakmepusoeanib OGH.II/IC XHMHUYECKHE CBOMCTBA BaKHEUIIIMX KIIACCOB HCOPraHNM4YCCKUXx U
OpraHu4YCCKUuxX COCIMHEHHUH B INIaHE OT 061_[[61“0 qcpes3 0COOCHHOCTH K CANHUYIHOMY;

— UCNOIb306amb 3HAKOBYIO CHCTEMY XMMHYECKOTO SI3bIKa i OTOOpakeHHs cOocTaBa (XMMHYECKHE
(OpMyITb) U CBOMCTB (XMMHYECKHUE YPABHEHUSI) BEIIECTB;



— UCNONb306amb TIPABUIIA U HOPMBI MEXIYHApOJHOW HOMEHKJIATYPbl Ui HA3BaHUM BEIIECTB I10
¢dopmynaM U, HAOOOPOT, IJIsi COCTABICHHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (POPMYJT COCAMHEHUH MO UX
Ha3BaHUsM;

— 3Hamb TPUBUAJIBHBIC HAa3BAHHUA BOXHEHIINX B OBITOBOM OTHOIIECHHU HCOPTaHNYCCKUX U
OpraHn4e€CKuX BCHICCTB,

— Xapakmepu308amb CBOWCTBA, IMOJYYCHHE M NPUMEHECHHE BAXXHEWUIIHUX NPEACTABUTEIICH KJIacCOB
OpPraHUYECKUX COCAMHEHUH (AIKaHOB, AJIKEHOB, AJTKUHOB, AJIKAJMEHOB, ApOMAaTUYECKUX YIIEBOJOPOIOB,
CIUPTOB, (DEHOJIOB, ATBJICTHIOB, IPEICITBHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT, CJIOKHBIX d3PUPOB H
YKUPOB, YTJIEBOJIOB, aMUHOB, aMUHOKHUCIIOT);

—- YCMaHaeaueéams 3aBUCUMOCTb SKOHOMMKH CTpPaHbl OT JOOBIYM, TPAHCIIOPTUPOBKU M MEPEPaOOTKH
YTJI€BOJAOPOIHOTO ChIpbs (HEPTH U MPUPOJIHOTO raza);

— DKCIEPUMEHTAIBHO 1n00meEepicoams COCTaB M CBOMCTBA Ba)KHEHIIUX MPENCTABUTENIEH M3Y4EHHBIX
KJIACCOB HEOPraHMYECKHX M OPraHMYeCKHX BEILIECTB C COOIIOACHHEM IpPaBWJI TEXHUKHU O€30MacHOCTHU
U1 pabOThl ¢ XUMHUYECKUMU BEIIECTBAMU U JIaOOpaTOPHBIM 000PYI0BaHUEM;

— Xapakmepuzoeantv CKOpoCTb XUMHUYECKON PC€aKiu U €€ 3aBHCHUMOCTB OT Pa3IMIHBIX q)aKTOpOB;

— Xapaxmepu306ams XAMHUYECKOE€ PABHOBECHE M €r0 CMEIIEHHE B 3aBUCHMOCTH OT pPa3lIMYHBIX
(bakTopoB;

— npou3800ums PacUEThl MO XUMUYECKUM (PopMyllaM M YpaBHEHHUSM HAa OCHOBE KOJHMYECTBEHHBIX
OTHOIICHUI MEXy YIaCTHUKAMU XUMHUECKUX PEaKIIMii;

— cobnooams TpaBuiIa KOJOTUUECKOM OE30TTaCHOCTH BO B3aMMOOTHOIICHHUSX C OKpY)KAIOIIEH cpenoit
npu 0OpalIeHNH C XUMHYECKIMHE BEIIECTBAMH, MaTepHAIaMH H TTPOIIECCAMHU.

BblnyCKHllK Ha 0a3060Mm Ypoene noiyaum 603MOHCHOCHb HAYUYUMDbCA:

— Ucnoivbzoeamsv METOAbl HAYYHOI'O IIO3HAHHA IIPpW  BBIIOJHCHHUH IIPOCKTOB U yqe6Ho-
HCCICO0OBATCIIbCKHX 3aJa4 XUMHYSCKOM TEMaTUKH,

— npocHo3uposams CTPOCHUE U CBOMCTBA HE3HAKOMBIX HCOPTraHNYCCKUX U OPraHUYCCKUX BCIICCTB Ha
OCHOBE€ aHAaJIOT'HUH,

— HnpocHo3uposamsv TCUCHUC XUMHUYCCKUX IIPOLECCOB B 3aBUCHUMOCTHU OT YCJ'IOBI/Iﬁ HUX MMPOTCKAaHUA U
npeaiiaraTb CII0COOBI YIIpaBJICHHUA 3TUMHA IPOLECCAMU;

— ycmanaeaueams B3aUMOCBSI3M XMMUHU C MpeAMETaMH I'YMaHUTapHOTO LUK (S3bIKOM, JINTEPATypoH,
MHUPOBOM Xy/10°)KECTBEHHOH KYJIbTYpOii);

— packpviéams Poiab XUMUYECKUX 3HAHUHN B OyAyIIel MpakTUYeCcKon NesiTeNbHOCTH;

— packpvléamb POJb XUMHMYECKMX 3HaHUW B (OPMHPOBAHMU HHIMBHUIyalbHON 00pa3oBaTeiabHOMN
TPAEKTOPUH;

—  NpocHO3UpOosamv  CIIOCOOHOCTh HEOPTraHMYECKMX W OPraHWYeCKHUX BEIIECTB  MPOSBISTH
OKHCITUTEIbHBIE W/MJIM BOCCTAHOBHUTEJIBHBIC CBOWCTBA C YUYETOM CTCICHEH OKHCIICHHUS 3JIEMEHTOB,
00pa3yoIuX HX;

— apeymermupoeamsv CIUHCTBO MHpa BCUHICCTB YCTAHOBJIICHUCM T€HEeTUYECKOM CBS3HU MCKOY
HCOPraHNM4CCKUMHU U OPraHNnYCCKUMH BCUICCTBAMMU,

— 61a0emb XUMHYECKUM SI3BIKOM JJIA 06OFaII_ICHI/I$I CJIOBAPHOTIO 3aI1maca v pa3sBUTUA pCUU,

— xapakmepuzoeamsb CTAHOBJICHHUC Hay‘IHOﬁ TCOpPUH HA NPUMEPEC OTKPBITHA Hepnount{ecxoro 3aKOHa 1
TCOPHUU XUMHUYCCKOTO CTPOCHUA OPraHNYCCKNUX BCUICCTB,



— KPUTHYECKH OMHOCUMbCA K TICEBJOHAYYHOM XMMHUYECKOW HMH(OpMaIyu, mojiydyaeModl U3 pasHbIX
HUCTOYHUKOB;

—  nouumamsv  TI00ATLHBIC HpO6JICMbI, crodgmue 1nepea  4CJIOBCUCCTBOM (BKOHOFI/I‘-ICCKI/IC,
OHCPICTUYCCKUC, CprbCBBIG), u npedﬂaeamb IMyTHU UX pCUICHUSA, B TOM YUCJIC U C IOMOIIBIO XUMUH.



Coaep:xkanue y4eOHOro npeamera, Kypca

10 xiaacc. ba3oBblil ypoBeHb

Teopus cmpoenus opeanuueckux coeounenuii A. M. Bymnepoea. Ilpeomem

opcanuueckou  xumuu. Opeanuueckue eewecmed:  NPUPOOHble,  UCKYCCMBEHHblEe U
cunmemuueckue. OcobenHocmu cocmaea u Cmpoenus. OpeaHudecKux eeujecms. Bumanusm u e2o
kpax. [lonsmue 06 yenesodopodax.

OcHOBHbIE TM0JIOKEHUSI TEOPHMHM XHMH4YECKOro crpoenusi byriepoBa.  BaneHTHOCTb.
CrpykTypHble (OpMynasl — TMOJIHBIE W COKpaméHHble. [IpocTbie (oaMHAapHBIE) M KpaTHBIE
(nBOIHBIE U TpOitHBIE) CBs3U. M30Mephl U n3omepus. BzaumHoe BiaMsiHUE aTOMOB B MOJIEKYIIE.

Jemoncmpayuu. Hexkotopple oO0IIMe XHUMHYECKHE CBOWCTBA OPraHMYECKHX BEIIECTB: HX
ropeHue, IJiaBjieHue W oOyriaumBaHue. Mojenu (IIapoCcTep)KHEBbIE W OOBEMHBIC) MOJICKYI
OpraHMYeCKWX COEAMHEHWH pa3HeIXx KiaccoB. OrmpeneneHue dIEMEHTHOTO — COCTaBa
OPraHNYeCKUX COCTMHECHUMU.

Jlabopamopnusie onvimol. VI3roTOBICHUE MOJICIIEN OPraHUYECKUX COEAUHEHUI.
YriaeBoaopoabl U UX NPUPOAHBIE HCTOYHUKHU

IIpeneabubie yriaesogopoabl. Ajukanbl. Onpenenenue. ['oMoornyeckuil psa ajJkaHoOB M €ro oomias
dbopmyna. CTpykTypHas uzomepus yriepoaHoi nenu. Pagukansl. HoMeHnkinatypa ankanoB. XUMHUYECKHE
CBOMCTBA aJKaHOB: TOPEHUE, PEAKIUW 3aMelleHus (TAIOTCHUPOBAHKE), PEAKIUs Pa3JIOKCHHUs] METaHa,
peakuus AeruIpUpPOBAHMS ITAHA.

HenpeneabHble yrijieBoaopoabl. AjkeHbl. JTuieH. ['omonornyueckuil psan ankeHoB. Homenkiarypa.
CrpykrypHas uzomepus. [IpombiliuieHHOE NOTydeHHE alIKEHOB: KPEKUHT U JIETHIPUPOBAHHE AIKAHOB.
Peaknus nmermaparanuu 3TaHOJA, Kak JAOOpPATOPHBIM CIMOCOO TOJMy4YeHHUs OSTUJICHA. Peakmuu
MPUCOEIMHEHHS: THApaTalus, TUIPOraJoreHupOBaHue, TaJoTeHHpOoBaHue, nonuMepusanuu. [Ipasuiio
MapxosHukoBa. OkuciieHue ankeHoB. KauecTBeHHbIE peaKkIMK Ha HEMPEIEIbHbIE YTIIEeBOA0POIbI.

Anxanuennl. Kayuykm. Homenknarypa. ConpsoxkéHnblie auenbl. byraguen-1,3, uzonpen. Peaknus
JlebeneBa. Peaknuu mnpucoenuHeHus ankaaueHoB. Kaydyku: HaTypaslbHbIM, CHHTETHYECKHE
(6yTagmeHOBBIN, M30MPEHOBHIN). Bynkanu3anus kaydyka. Pesuna. D00HHT.

Auaxunbl. OOmias xapakTepucThKa roMooruueckoro psaga. CrocoObl 0Opa3oBaHus HA3BAHUN AIKMHOB.
XUMUYECKHE CBOWMCTBA alleTWJICHA: TOPEHHE, pPEaKIMH MPUCOCTUHEHHS: TUIPOTaJOreHUpOBaHUE,
raJioreHupoBanue, ruaparanus (peakius Kydeposa), — ero nosiydeHue u npumMeHeHue. Bununxmopua u
€ro NOJUMEPU3ALIHS B MOJTUXJIOPBUHIIL.

ApeHbI. EGHSOJ'I, KaK MpEACTAaBHUTCIIb apOMATHUYCCKUX YIJICBOJOPOIOB. CTpOGHI/IC €ro MOJICKYJIbI U
CBOICTBa (I)I/I3I/I‘{CCKI/IG 1 XUMHYECKHE CBOMCTBA: TOpCHUC, p€aKuun 3aMCIICHUS — T'aJIOTCHHUPOBAHUC,
HHUTPOBAHUC. HOHY‘ICHI/IG H IIPUMCHCHUC OeH3o0a.

Ilpupoanbiii m mnomytHbiii ra3pl. CocrtaB mnpupomHoro rasa. Ero HaxoxaeHHe B HPHUPOAE.
[IpenmymiecTBa NPUPOJHOrO ra3a Kak TOMJIMBA. XHUMHUYECKass IepepaboTka NpUPOIHOTO Taza:
KOHBepcus, mupoau3. CHHTE3-Ta3 ¥ ero NpUMEHEHHUE.

[TonytHbIE Ta3bl, X cocTaB. [lepepaboTka momyTHOTO ra3a Ha QpakIHMK: CyXOi ra3, mponaH-OyraHoBas
CMECh, I'a30BbIA OCH3HUH.

Hedts m cnocodsbl eé mepepadorku. CoctaB HehTH U e€ mepepaboTKa: MEpEeroHKa, KPEKWHT,
pudopmunr. Hedrenpoaykrsl u ux nosydenue. [lonstue 06 0KTaHOBOM yHciie. XUMUYECKHE CIOCOOBI
MOBBIIIEHUS KauecTBa OEH3MHA.

Kamennpblii yY¥roJb u €ro HCpCpﬂﬁOTKa. KokcoBanue xaMeHHOTO Yl 1 €ro NpoaAyKThI: KOKCOBBIH ras,
aMMHuavdHad BOJla, KAMCHHOYI'OJIbHAasA CMOJIa, KOKC. FaSI/I(l)I/IKaI_II/ISI KaMCHHOTO yTJId.



Hemoncmpayuu. 1'openue npenenbHbIX U HENPEACIBbHBIX YIIIEBOJOPOJOB: METaHa, 3TaHa, aleTUIICHA.
KauecTBeHHBIE peaklMy Ha HENpPEAEIbHBIE YIIEBOJAOPO/bl: 00ECIIBEUNBAHUE 3TUICHOM U allE€TUIEHOM
pacTBOpOB MEpMaHraHaTa Kauusi W OpoMHON Boabl. OTHOmIEHHME OEH30JIa K 3TUM OKHCIHUTEIISIM.
Heruaparamust sraHona. ['mapomms kapbuma kambiust. Komnexmmm «Hedts u HedTenmpomyKTh»,
«KaMeHHBIN yrojb ¥ IpOIyKTHI ero nepepaboTkm», «Kaydaykny». Kapra nmone3nsix nckonaemoix PO.

Jlabopamopnuie onvimor. OOHapyXE€HUE IPOJYKTOB ropeHus ceeuu. lcenenoBanne cBOMCTB KayqyKoB.
Kucaopon- u a3orconep:kamue opraHuyecKue coeJHHeHHs

Oanoaromuble cnupThl. Onpenenenue. OyHKIMOHAIbHAS TMAPOKCUIIbHAS rpynna. ['oMonornyeckuit
psAa  HpenenbHbIX OJHOATOMHBIX CcHUPTOB. M3oMepuss mnojoxkeHUs (QYHKIMOHAJIBHON IPYIMIIbL.
Bonoponnas cBs3b. XUMHUYECKHE CBOWCTBA CHUPTOB. AnbAeruiHas rpynmna. Peakunus stepudukanumy,
cinoxHble dpupbl. [Ipumenenue crnuptoB. JlelicTBUEe METHJIOBOTO M 3THJIOBOTO CHMPTOB HAa OPraHU3M
YEJI0BEKA.

MHoroatoMHble CNMPTHI. ODTHICHIJIMKOJb, KAaK IPEICTaBUTENb IBYXaTOMHBIX U TJIMIEPUH, Kak
MIpPE/ICTaBUTENb TPEXAaTOMHBIX cHUpTOB. KauecTBeHHas peakiusi Ha MHOTOaTOMHBIE CIHPTHI, HX
CBOICTBa, moyiyueHue u npumeHenue. [lonstue 06 anTudpusax.

®enou. CtpoeHue, NoJgydeHHe, CBOWCTBA U NpuMeHeHue (enona. KauecTBeHHbIE peakluyd HAa (EHOJ.
B3auMHoe BiMsiHME aTOMOB B MOJIEKYIIe (hpeHOJIa.

AJubaernbl U KeToHbl. PopMalIbIeru]] U alleTAIbACTH]I, KaK IPEICTABUTENN AJIbIETUI0B, COCTAB UX
Mouiekyn. OyHKIHOHaNbHas kapOoHUIbHas rpynna. KauecTBeHHble peakiuu Ha anbjaeruipl. CBONCTBA,
NOJIydeHHE W IpUMEHeHHe GopMalbpleruia M aueTaiabaeruja. Peaknuu NONMMKOHAEHCALMU Ui
¢dopmanpaerusa. [lonsaTie 0 KeTOHaX Ha MPUMEPE ALETOHA.

KapGoHoBble KHCJIOTBHI. ['OMOJOTHYECKHI psAJ MPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT.
Kupubie kapOOHOBBIE KHCJIOTHI. XHMHUYECKHE CBOWCTBA KapOOHOBBIX KHCIOT. [lomydenue wu
MPUMEHEHHUE MYPAaBbUHOU U YKCYCHOM KHCJIOT.

Caoxnblie 3¢upsbl. Kupsbl. Peaknus srepudukanuu. Crnoxxapie 3Gupsl. JKupbl, ©X cOCTaB U THAPOJIN3
(KUCTOTHBIN U IeNoYHOW). Mbuta. ['uapupoBaHue XHPOB.

YraeBoawl. YrieBonbl. MoHocaxapuisl. [roko3a kak ampaerugocnupT. CopOut. MoJIOYHOKHUCIIOE U
cnupToBoe Opokenue. Potocunres. ucaxapuasl. Caxaposa. [Tomucaxapuapl: Kpaxmal, HEJUTI0I03a.

AMMWHBI. AMI/IHOFPYHHa. AMMHEBI NpCACIbHBIC H aPOMATHUYCCKHUC. AHumH. HonyquHe AMHHOB.
Peakuus 3uHnHa. XMMUYECKHE CBOMCTBA B IIPUMCHCHHUEC aMHWHOB.

AMHWHOKHCJIOTHI. AMI/IHOKI/ICJ'IOTBI, COCTaB UX MOJICKYII U CBOﬁCTBa, Kak aM(I)OTepHLIX OPraHn4YcCKux
COCJIMHECHMH. rJ'II/II_II/IH, KaK IpCcACTAaBUTCIIb aAMHUHOKHUCIIOT. HOJ’Iy‘IeHI/IC INOJIUIICTU 0B peaKuI/Ieﬁ
nojukonjaeHcanuu. [lonstue o HCHTHHHOﬁ CBA3U.

beakn. CTpOGHI/IC MOJICKYJI OCIIKOB: MEpBHUYHAsA, BTOPUYHAA U TPETUYHAA CTPYKTYPHI. KauecTBeHHEIE
pCaKknuu Ha 6CJ'II(I/I, HUX TUAPOJIN3, ACHATYypalua U OMOJIOTHYECKHUE (bYHKLII/II/I

Hemoncmpayuu. IlonyueHne anpJeruaoB OKHUCICHHEM cnupToB. KadecTBeHHas peakius Ha
MHOTOATOMHBIE  CHHUPTHI. 3aBUCHUMOCTb pacTBOPUMOCTH (eHoJla B BOJE OT TeMIepaTyphl.
B3aumogeiictBue ¢ 6pomHoil Bojoi u xiopuaoM xkenesza(lll), kak kauecTBeHHbIE peakuu Ha (EHOJ.
Peakumu cepeOpsiHOTO 3epKajia M CO CBEXENOoMy4eHHbIM ruapokcuaom Meau(ll) mpu HarpeBanum, Kak
KayeCTBEHHbIE peakuuu Ha anpaeruabl. OOpas3ubl MypaBbUHOHM, YKCYCHOW, MNaJIbMUTHHOBOH U
CT€apMHOBOW KHUCIIOT M MX PACTBOPUMOCTH B BOJIE. AJIbJIETHIHBIE CBOMCTBA M CBOMCTBA MHOTOATOMHBIX
CIMPTOB TJIOKO3bl B peakuuu ¢ rugpokcuaom memu(ll). Mnentudukanus xpaxmana. KauecTBeHHbIe
peakuu Ha OeNKH.

Jlabopamopuvie onvimpr. CpaBHEHHE CKOPOCTHM HCHApeHHs BOJbl M 3TaHONA. PacTBOpUMOCTh
[NIMLEpUHa B BOJAE. XHMMHMUYECKHE CBOMCTBA YKCYCHOM KHCHOTHL. OmpeneneHue HEnpenenbHOCTH
pactutensHOro Macnia. MaeHtudukamus kpaxMajga B HEKOTOPBIX MPOAYKTax nuTaHus. M3rorosneHue



KpaxMaJIbHOTO KJjencrepa. M3rotosinenue Moaenield MOJIEKYJl aMUHOB. MI3roTOBIIEHUE MOJENN MOJIEKYJIbI
TJIMOUHA.

Ilpakmuueckas padoma. VInenTrudukanus OpraHndecKux COeINnHEHUH.
Opranuyeckasi XuMusl ¥ 001IeCTBO

Bbuorexnosorusi. Ilepuonel e€ pasButus. Tpu HampaBieHHs OHOTEXHOJOTMM: TeHHas (WiH
TCHEeTUYECKasl)) WHKEHEepHUs; KIETOYHAsl WHXCHEpHs; OHOJOrHMuecKas WHKeHepus. [ eHeTudecku
moau¢ummpoBannsie  opranusmMel  ('MO) wu  TpaHcreHHas  mpoaykuus. — Kiionmpoanwue.
HNmmoOnm3oBaHHbIe (PEpMEHTHI M MX IPUMEHEHHE.

MMonumepsl. Knaccudukanus nomumepoB. VcKyccTBEeHHBIE TIOJMMEPHI: EJUTYJIOU I, alleTaTHBIN MIENK,
BHCKO3a, 11eU10(haH.

CunreTuuyeckKne IMOJIUMEPDI. HOHI/IMepI/ISaIII/Ifl n IIOJHKOHJCHCAaIHA, KakK CIIOCOOBI MMOJTYYCHUA
IMOJIMMEPOB. CunreTnyeckue Kay4yKHu. HOJ’II/ICTI/IpOJ'[, Te(i)J'IOH " MOJIMBUHUIIXJIOPHUI, KaK MPEACTABUTCIIN
mractMacc. CHHTETUYECKHE BOJOKHA! KaIripoH, HaﬁHOH, KEBJIap, JJaBCaH.

Jlemoncmpayuu. KoJuleKIMM KaydyKOB, TUIACTMACC, CHHTETHYECKHUX BOJIOKOH W H3JCNHHA W3 HHX.
depMeHTATHBHOE pa3JIoKEeHHE MEPOKCHIa BOJOPOAA C MOMOIIBI0 KaTalla3bl CBEKEHATEPTHIX MOPKOBH
WU KapTodens.

Jlabopamopnwie onvimor. O3HaKOMIIEHUE C KOJUIEKIIUSIMH KaydyKOB, IJIaCTMAcC U BOJIOKOH.
Ilpakmuueckas padoma. Pacno3naBaHue MiIacTMacCc U BOJOKOH.

11 xknacc. ba3oBblii ypoBeHb

CrtpoeHue BelecTn

OcHoBHbIE cBelleHHsI 0 cTpoeHuH atoma. CTpoeHHe aToMa: COcTaB sijipa (HYKJIOHBI) U 3JIEKTPOHHAs
obosouka. Ilonarue 06 uzoromax. [loHSATHE O XMMHYECKOM 3JEMEHTE, KaK COBOKYMHOCTH aTOMOB C

OJIMHAKOBBIM 3apsAa0M spa.

Ilepuonuyeckasi cucremMa xummuuyeckux djiemMeHToB J[. M. MeHaeseeBa B cBeTe cCBeTe YYeHHS O
cTpoeHun aroma. Dusmdeckuil cmbicn mpuHATONM B Tabmuue /. M. MenaeneeBa CHMBOJIMKH:
MOPSIIKOBOTO HOMEpa DdJeMEeHTa, HOMepa Mmepuoja M HoMmepa Trpymnmbl. [loHATHE O BaJleHTHBIX
anekTpoHaX. OTOOpaKeHHE CTPOCHUS DJICKTPOHHBIX O00JI0YEK aTOMOB XHMHYECKHX D3JIEMEHTOB C

MTOMOIIBIO ANEKTPOHHBIX U AIIEKTPOHHO-TpadudecKux GopMyIL.

OObscHEHHUE 3aKOHOMepHOCTeﬁ W3MEHEHHS CBOMCTB AJIEMEHTOB B nepruoaax v rpymmax HepHOﬂHqCCKOﬁ
CUCTCMBbI, KaK CJICACTBUC HUX ISJICKTPOHHOIO CTPOCHHA. 3J'IeKTpOHHLIe CeMEMCTBa XMMHYECKUX

OJICMCHTOB.

CpaBHenne Ileproanyeckoro 3aKoHa M TEOPHH XHMHYECKOT0 CTPOeHHs Ha (puirocodckoil ocHoBe:!
NPEANOCBIIKA OTKPBITUA [leproanueckoro 3akoHa U TEOPUU XMMHMUYECKOIO CTPOCHHUS OPraHUYECKUX
COCIMHECHUH; POJIb JIMYHOCTH B HCTOPUM XWMHHU; 3HAYEHUE IPAKTUKU B CTAHOBICHUHM U PA3BUTHUHU

XUMHWYCCKUX TCOpHﬁ.

HonHasa xuMHu4ecKas CBsi3b 1 HOHHBIE KPpUCTAJUVIHYECKHE peIHéTKI/I. KaTnoHBI 1 aHHOHEL: BX 3apsabl

U KIacCUpHKaMg MO COCTaBy Ha mpocThle M cioxsble. IlpencraButenu. Ilonatme 006 MOHHOU



XHUMUYECKOH cBs3M. VoHHass KpHCTaiMueckass pemeéTka W (QU3MYecCKHe CBOICTBAa BEIIECTB,

O6YCJIOBH€HHBIG 9THUM CTPOCHUCM.

KoBajienTHasi XumMu4Yeckasi CBfiI3b. ATOMHbICe M MOJIEKYJSIDHbIe KPHCTANJIMYECKHE PEIIéTKH.
[lonsiTHE O KOBaJEHTHOM CBSA3U. ODJEKTPOOTPHULATEIBHOCTb, HENOJSIpHAs M TMOJSpHAas KOBaJIEHTHbIE
cBsizu. KpaTHOCTD KOBaJICHTHOW CBsI3U. MexaHu3Mbl 00pa30BaHMsI KOBAJICHTHBIX CBsi3€i: OOMEHHBIN U
JOHOPHO- aKLENTOPHBIM. II0JApHOCTE MOJEKYJBI, KAaK CIEACTBUE IOJAPHOCTH CBA3M U I€OMETPUH
MoJeKysbl. Kpuctamueckne pemeéTky ¢ 3TUM TUIIOM CBSA3U: MOJIEKYJISIPHBIE U aTOMHbIE. DPU3nUecKue

CBOMCTBA BEIIECTB, 00YCIOBICHHBIC TUIIOM KPUCTATUIMUYECKUX PEIIETOK.

Mera/uinyeckasi cBsi3b. [IOHATHE O METaUIMUECKOW CBSI3M W METANIMYECKUX KPHUCTAJUTMYECKHUX
pemérkax. OU3nuecKkrue CBOKMCTBA METAIIJIOB HA OCHOBE WX KPUCTAIIMYECKOTO CTpoeHus. [Ipumenenne

METAJUIOB HAa OCHOBE UX CBOMCTB. UEPHBIE U LIBETHBIE CILUIABBI.

Bogoponnas xumuueckasi CBA3b. MeXMOJEKYIIsIpHAas U BHYTPHUMOJIEKYJISIPHAs BOJOPOJHBIE CBSI3H.

3HaueHHUE MCKMOJICKYIIAPHBIX BOJOPOJHBIX CBSI3EH B MprUpoacC 1 KU3HU YCIIOBEKA.

Honumepsl. IlomyyeHne nmoauMepoB peakuusAMH NOJMMEPU3ALMU U NOJMKOHACHCAMK. BaxHeinnime
IIPEICTAaBUTENN IUIACTMAacC M BOJIOKOH, MX IIOJlydeHHME, CBONCTBA M IpuMeHeHue. lloHatue o

HCOPraHM4YCCKUX IMOJIMMEPAX U UX NPEACTaBUTCIIN.

JucnepcHble cuctembl. [loHsTre o aucnepcHo# daze U JUCIEPCHOHHOMN cpejie. ArperaTHoe COCTOSTHUE
pazMep uacTul] (as3bl, KaK OCHOBA Ui KJIaCCHU(PHUKAIMU JUCIEPCHBIX CUCTEM. DMYIbCUU, CYCICH3HH,
a’po30JIi — TpyNnbl TIpyOOAMCIIEPCHBIX CHCTEM, WX NPEACTaBUTENU. 30JM M TelId — TPYIIBI

TOHKOAHUCIIEPCHBIX CUCTEM, UX IIPEACTABUTECIIN. IlousTue o CHHCPE3UCE U KOaryJIaiuu.

Jemoncmpayuu. [leproauyeckoil cuctemMbl Xumudeckux 3yemMeHToB JI. . MenpgeneeBa B pa3iinyHbIX
dhopmax. Mojieib HOHHOW KPHUCTA/UTMYECKOM PEMETKY Ha NMIPUMEPE XJIOPHUAa HAaTpus. MUHEPAJIbI ¢ 3TUM
TUTIOM KPHUCTAJUIMYECKON peIIETKON: KaJbIUT, TaluT. MoAenu MOJEKYISIPHOW KPUCTALIIMYECKON
pPEMIETKH Ha MPHUMEPE «CYXOTro JIbJa» WIM MOJia U aTOMHOW KPUCTAIITMYECKON PEHETKU Ha MpHUMEpe
anMasa, rpaduTa Wik KBapia. Mojens MOJsIpHOro o0bEéMa ra3za. Mojenu KpUCTAUTMYECKUX PEIIETOK
HEKOTOphIX MeTauioB. Kosmekiuu o0pa3loB pa3iMyYHBIX JUCHEPCHBIX cucTeM. CHHepe3uc u

Koaryjisnus.

Jlabopamopusie onvimul. KoHCTpyHpOBaHUE MOJEIIM METAUNIMYECKOW XUMHUecKoU cBsizu. [lomyueHue
KOJUIOMJHOTO pacTBOpa KypHHOTO Oelka, MCCIeI0BaHUE €ro CBOMCTB C MOMOIIBIO Ja3epHON yKa3Ku U
MpOBeJIeHUE ero AeHarypanuu. [lomydeHue SMyInbCHUU PACTUTENBHOTO Macia M HalirofeHue 3a eé

PacCiIOCHUCM. HOJIy‘ICHI/IC CYCIICH31UU «U3BCCTKOBOI'O MOJIOKa» U Ha6J'IIOIICHI/IC 3a €€ ceMMEHTAalIUEH.

XuMHUYeCKHe peakunuu



Knaccndpukanuss XumMuYecKHX peakunui. AJUloTponu3alus M H30MepU3alMsi, Kak peakuuu 0e3
M3MEHEHHsI COoCTaBa BemlecTB. AsutoTponus u e€ mpuuuHbl. Knaccupukanus peakuuid Mo pazanuHbIM
OCHOBaHMSIM: 10 YHCIIy U COCTAaBY PEarcHTOB U MPOAYKTOB, IO (a3e, 0 MCHOIb30BAaHUIO KaTaln3aTopa

i GepMenTa, 1o reroBoMy dddexry. TepmoxuMuueckue ypaBHEHUS PEaKIIH.

CxopocTh XUMHYeCKHUX peakuuii. PakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTb XUMHUYECKHX DPEaKIIHil:
IIpUpO/Ia pPEarupyrollMX BEIIECTB, TEMIepaTypa, IUIOWAAb HMX COINPUKOCHOBEHHUS pPEarupyroImnx
BEILIECTB, MX KOHIIEHTpalusi, InpucyrctBue Karanuzatopa. Ilonsrtue o kartamuze. depmeHTBHI, Kak

OMOJIOTHYECKHUE KaTaJIn3aToOphl. I/IHFI/I6I/ITOpI>I, KaK «aHTOHHUMBID» KaTaJIu3aTOPOB U UX 3HAUYCHHUC.

XuMH4YecKoe paBHOBecHe M CrocoObl ero cMemeHusi. Knaccudukanuss XMMUYECKHX peakuil 1o
MpU3HaKy UX HampasiieHus. [loHsTre 00 0OpaTHUMBIX peaklUaX U XMMUYECKOM paBHOBecuu. [IpuHiun
Jle-1llatense M crmocoObl CMEILIEHUS XMMHUYECKOro paBHOBecHs. OOmas XapaKTepUCTHKA peakuil
cUHTE30B ammuaka u okcuma cepbl(VI) m paccMoTpeHHE YCIOBUM CMEIIEHUS WX PaBHOBECHS Ha

IIPOU3BOJICTBC.

I'mapoams. OOpatumblii U HeoOpaTuMbId TuUIponu3bl. ['maponu3 coneit u ero Ttumbl. ['uuponus
OpPraHMYeCKUX COEIUHEHUH B JKUBBIX OPraHM3MOB, Kak OCHOBa oOMeHa BemiecTB. [loHsTHe 00

SHEpPreTHUYecKOM OOMEHE B KJIIETKE U POJIU TUAPOIIM3a B HEM.

OKuUCINTEIbHO-BOCCTAHOBHUTE/IbHBbIE peaknuu. CTeneHb OKUCICHHS U €€ onpeesieHue no Gpopmynam
OpraHMYeCKUX U HEOPraHWYECKUX BEUIECTB. OJEMEHTbl M BEIIECTBA, KaK OKUCIUTEIH U
BocctaHoButenu. [loHsATHE O mpoleccax OkHcIeHUs M BoccTaHoBieHus. CocTaBlieHHWE YypaBHEHUI

XUMHNYCCKHX peaKHI/Iﬁ Ha OCHOBE 3JICKTPOHHOI'O OanaHca.

DJIEKTPOJIM3 PACIJIABOB H PACTBOPOB JJIEKTPOJIUTOB. XapaKTEpUCTUKA JJIEKTPOJIM3a, Kak
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHOTO  mporecca. (OCOOCHHOCTH  AJNEKTPOJM3a, MNPOTEKAIOUIEro B
pacTBopax 3eKTponuToB. [IpakTudyeckoe MpUMEHEHUE AIIEKTPOJIN3A: MOJIydeHUE rajJoreHoB, BOAOPOa,
KHUCTIOpO/Ia, IIENOYHBIX METAIJIOB W WIEJIOYeH, a Takke AIIOMHUHHUS JJIEKTPOJIM30M pacCIUIaBOB U
pacTBOpOB  COCIUHEHWM OJTUX dleMeHTOB. [loHSATHE O TraJbBaHOIUIACTUKE, TaJbBAHOCTETHUH,

pa(l)I/IHI/IpOBaHI/II/I OBCTHBIX MCTAJIJIOB.

Jlemoncmpayuu. PacTBOpeHUE CEpHON KHUCIOTHI UM aMMHUAYHON CeMUTPhl M (UKCAIUS TEIIOBBIX
SIBJIGHUM JUISL OTUX IPOLECCOB. B3auMOIEHCTBUS PAaCTBOPOB COJSHOW, CEPHOW M YKCYCHOW KHCIIOT
OJIMHAKOBOHM KOHIIEHTPAllMU C OJUWHAKOBBIMU KycOYKamMH (TpaHyJaMH) LWHKAa M B3aHMOJCHCTBHE
OJIMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHus, lIMHKA, 5KeJie3a) C paCTBOPOM COJITHOM KHUCIIOTHI, KaK
MPUMEDP 3aBUCHUMOCTH CKOPOCTH XUMHUYECKMX PpEaKUuid OT IpUPOABI BelIeCTB. B3aumoneicteue
pacTBOpoB THOCYNb(aTra HATPUS KOHILEHTPAMA H TEMIEepaTyphl C PacTBOPOM CEPHOM KHCIOTHI.
MogenupoBaHue «KUISILIEro cios». Mcrnonp30BaHre HEOPraHUYECKUX KaTalu3aToOpoB (CoJiel jkelesa,

MOIUAa Kalus) M TPUPOAHBIX OOBEKTOB, COJEpXAIlUMX KaTaja3y (Celpoe MsAco, KapTodenb) s



pa3noKeHusl MepoKCUAa BOJAOpoaa. B3amMmoeiicTBiue MUHKA C COJSTHOM KUCIOTOW HUTPATOM cepedpa,
KaK TpUMEPbl OKHUCIUTEIbHO-BOCCTAHOBHUTENILHOM peakiuid M peakuuu obmeHa. KoHcTpyupoBanue

MOJeINH deKTpoau3épa. BumeopparMeHT ¢ MPOMBIIIUICHHON YCTAHOBKH JJIs1 IOJMYYCHHSI ATFOMUHUS.

Jlabopamopnwie onvimel. Vnroctpauus npaBwia beprosie Ha NpakTUKE — MPOBEACHUE PEAKUUN C
oOpa3oBaHueM OcCaJka, ra3a W BOJBL. | €TEPOreHHBIM KaTaliW3 Ha TpUMEpPE Pa3NOKEHHS IMEPOKCHIA
3+ -
BOJIOpPOJIa B TPUCYTCTBUU IWOKcHIa MapraHma. CMmemieHue paBHoBecus B cucreme Fe*” + 3CNS  «
Fe(CNS)s. McnbiTanne WHIUKATOPaMU CPEAbl PacTBOPOB COJICH pasinyHBIX THUHOB. OKHCIUTEIHHO-
BOCCTaHOBHTEJIbHAS PEAKIMS W Peakius oOMEHa Ha MpUMEpe B3aUMOJICHCTBHUS PAaCTBOPOB CyibdaTa

menu(Il) ¢ xxene3om u pacTBOPOM IIETIOUH.
Ilpakmuueckasa paboma. PenieHne >KCIEPUMEHTATBHBIX 3a71a4 110 TeMe «XUMHUYECKask PEaKIIHs».
BemecTBa u ux cBoiicTBa

Metaibl. Ou3nvecKkue CBOWCTBA METAIOB, Kak (QyHKIHMsS wX cTpoeHwms. [leneHue MeTanaoB Ha
TPYIIbI B TEXHUKE U XUMUU. XUMUYECKUE CBOMCTBA METAJJIOB M DJIEKTPOXUMHUYECKUH PSIJT HANIPSIKEHU .

[Tonsatue o MmeTaIOTEPMHUH (ATFOMHUHOTEPMUN, MAarHUETEPMHUH | JIP. ).

Hemeranuabl. baaropoanbie raspl. Hemeramnsl kak okuciautend. Hemetaiibl Kak BOCCTAaHOBUTEIH.

Psn snextpooTrpunarenbHoctu. IHepTHBIE WK GJ1arOpOIHBIE Ta3bl.

Kucaorsl Heopranumyeckue M opraHmyeckue. KuclnoTbl ¢ TOYKHM 3peHHsS] aTOMHO-MOJEKYJISPHOIO
yueHus. KHCTIOTBI ¢ TOUKHU 3peHust TEOPUH dIEKTPOIUTHUECKON aucconnanuu. KucinoTsl ¢ TOUKH 3peHus

MPOTOHHOM Teopuu. OOIIME XUMUYECKHUE CBOMCTBA KUCIO0T. Kitaccudukanust Kucior.

OcHoBaHMsI HeopraHnyeckue M opranundeckue. OCHOBaHHS C TOYKU 3PEHUS aTOMHO-MOJIEKYIISIPHOTO
yueHusi. OCHOBaHUs C TOYKU 3PEHHS] TEOPUHU IICKTPOIUTUUYECKON nuccormanuu. OCHOBaHUS C TOYKU
3peHusi mpoToHHOUW Teopuu. Knaccudukanus ocHoBaHMI. XHUMHYECKHE CBONCTBA OPraHUYECKHX H

HCOPraHU4CCKHUX OCHOBaHMH.

AMdoTepHble coeHMHeHHs] HeopraHuyeckue M opraHuveckue. Heopranwueckue amdoTepHbIe
COEIMHEHUS: OKCUIBl M THAPOKCHIBI, — MX  CBOHCTBa W Mody4deHHe. AMQOTEepHbIE OpraHUYecKHe

COCAMHCHUA HAa TPUMEPEC aMHUHOKHCJIOT. IlenTuapl 1 nenTUAHAS CBA3b.

Coumn. Knaccuduxanus coneil. Kéctkocts Bojbl U cnocoObl €€ ycrpaneHus. [lepexon xapOoHaTa B

rusipokapOoHat 1 o6patHo. OOIIMe XMMUYECKHE CBOWCTBA COJIEH.

Jemoncmpayuu. Konmexims METAJUIOB. Komnexims HEMETAJIOB. Bzaumoaeiictsue
KOHUEHTPUPOBAHHOW a30THOM KHCIOTBI C MeIplo. Bembllika TepMUTHONW cMmecu. Bemplmka 4épHOro
opoxa. BeITECHEHME TrajJOreéHOB M3 MX PAacTBOPOB JIPYTHUMHU TaJOr€HaMH. B3aumoaencTBue mnapoB

KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM KUCIOTHI U aMMHaKa («IbIM 0e3 oTHs»). [lonydeHne aMmMmuaka



U MU3y4ECHHE €ro CBOMCTB. PasnuyHble cilydan B3auMOACHUCTBUS PacTBOPOB COJIEM AIIOMHUHHSA CO

ménousto. Ilomydenue :kECTKON BOABI U yCTpaHEHHUE €€ KECTKOCTH.

Jlabopamopnwie onvimut. 11onyueHre HepaCTBOPUMOTO TUAPOKCUAA U €T0 B3aUMOJEHCTBUE C KUCIOTOM.
HccnenoBanne KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM M YKCYCHOM KHCJIOT KamlelbHbIM METOJIOM IPU
ux pazbasienun Bojaoi. [lomydenne am@oTepHOro rUAPOKCUAA U U3yYeHHE ero cBOWCTB. IIpoBenenue

Ka4eCTBEHHBIX PEAKIMH 110 OTIPEAETICHNUIO COCTABA COJIH.
Ilpakmuueckaa paboma. Pemenne 3KclIepIMEHTATIBHBIX 3a/1a4 110 TeMe «BerecTBa 1 MX cBOMCTBaY.
XHMHS ¥ COBpeMeHHOoe 0011eCTBO

IIpousBoacTBOo aMmmMHuaka U MeTaHoJa. [[oHATHE O XMMUYECKON TEXHOJOTHUU. XUMHUYECKUE PEaKIIU B
MPOM3BOJICTBE aMMHaka 1 MeTaHoja. OOmas kiaccuuKalmoHHas XapaKTepUCTUKA PEaKIMii CHHTE3a B
MPOU3BOJCTBE 3TUX MPOAYKTOB. HaydHble MPUHIUIIEI, JIEKallMe B OCHOBE MPOM3BOJICTBA aMMHAaKa M

METaHOJIa. CpaBHeHI/Ie OTHUX MIPOU3BOACTB.

XuMHuyeckasi TpPpaMOTHOCTh KaK KOMIIOHEHT oOmieii KyJbTypbl 4ejioBeKa. MapkupoBka
YIaKOBOYHBIX MAaTepUaioB, AJIEKTPOHUKH U OBITOBOW TEXHUKH, HKOJOTHUYHOIO TOBapa, MPOJYKTOB

MMATAHUSI, STUKETOK 110 YXOIY 32 OJCKIOH.

Hemoncmpayuu. Monenb NpOMBIIIIEHHON YCTAHOBKH MOJYYEHUSI CEPHOM KUCIOTHL. MoJenb KOJIOHHBI

CUHTe3a aMMHaka. BuieodparMeHTsI U ciaaiibl 0 CTENIEHU IKOJIOTHYECKON YUCTOTHI TOBapa.

Jlabopamopuvie onvimei. VI3ydeHue  MapKUpPOBOK  pa3jiMYHBIX BUAOB  IPOMBILIUICHHBIX U

IIpOaAOBOJIbLCTBCHHBIX TOBAPOB.



TemaTnyeckoe NIIAHUPOBAHUE
(10 knacc)

Homepa Koi-Bo
YpOKOB Tema ypoxka OcHOBHOE cojiep)KaHue ypoka 4acoB
/11

1-2 Tema 1. Ilpeamer opranuveckoii xumun. Teopusi cTpoeHns OpraHNYecKUX
coequHenuii A. M. byrieposa

1 [Ipeamer opranndeckoin Opranuyeckue BeIIecTBa: 1
XUMUHU IPUPOHBIE, UCKYCCTBEHHBIE U
cuHTeTnueckrue. OcobeHHOCTH
COCTaBa U CTPOEHUS OPraHUYECKUX
BellecTB. Butanusm u ero kpax.
[TonsiTue 06 yrieBoopoiax.
Jlemoncmpayuu. 1linaBnenue,
00yTriMBaHUE U TOpEHUE
OpraHNYeCcKHX BemecTs. Mozenn
MOJIEKYJI OPraHUYeCKUX COeIMHEHU I
Pa3HBIX KJIAcCOB (IIapOCTEPKHEBBIE U
00béMHBIE). OnpeneneHue
3JIEMEHTHOTO COCTaBa OPraHMYECKUX
coequHenun. [loprpetsr A. M.
byrneposa,

. 51. Bepuennyca, ®. Bénepa

2 OcHoBHBIE N0JI0KeHUS Teopur | OCHOBHBIE NIOJIOKEHUSI TEOPUU 1
XUMHUYECKOTO CTPOCHUS XUMHUYECKOTO CTPOECHUS

A. M. bytneposa A. M. bytnepoBa. BajieHTHOCT®b.
CrtpykTypHbIE GOPMYIIBI — MOJIHBIE
U cokpaiénnsie. [Ipoctoie
(omMHApHBIC) U KpaTHBIC (IBOMHBIC U
TpOiHBIC) CBS3U. I30MephI U
nzomepus. BzanmHoe BiusiHue
aTOMOB B MOJIEKYJIE.
Jlemoncmpayuu. ITopTpeTsl

A. M. bytneposa, D. @pankiianja,
@. A. Kekyre.

JlabopamopHvie onvimui.
HNzroroBinenne monenen
OPraHUYECKUX COEIMHEHUM

3-14 Tema 2. YriieBoaopoasl M UX NPUPOAHBIE HCTOYHUKH (12 4.)

3-4 Ankansl (BOM) ["'oMonoruueckuit psii aakaHoB U €ro | 2
BBoaHbIi KOHTPOJIb obmas  ¢opmyna.  CTpykTypHas
U30MepUs yIJIepOHOM LeMH.
Papgukanel. HomeHknatypa ajkaHOB.
XUMHUYECKHUE  CBOMCTBA  AJKAHOB:
TOpEeHHe, peakiuu  3aMelleHUs
(rajoreHHpOBaHUE), peakuus
pa3IoKEHUS MeTaHa, peaxius
JNETUIPUPOBAHUS ITAHA.
Jlemoncmpayuu. I' OpeHne aIKaHOB U3
pe3epByapa razoBoi 3aKHUTajKu.
OTHollleHUE aKaHOB K OpOMHOM
BOJIC PACTBOPY MEPMaHTaHATa KaJIUSL.
JlabopamopHule onvimui.
OO6HapyxeHHe NMPOTYKTOB TOPEHUS




CBCUH

5-6

Anxensl (BOM)

OtuiieH. ['oMonorudeckuit psij
ankeHoB. Homenkiarypa.
CrpykTypHas u3oMepusi.
[IpoMellIEHHOE TOJTyY€eHnE
QJIKEHOB: KPEKUHT U JIETUAPUPOBAHUE
ankaHoB. Peaknus geruaparanuu
3TaHOJIa, KaK JJabopaTOPHBIH CIIOCO0
MOJyYEHHUs dTUIEeHa. Peakuun
IPUCOEIUHEHMS: TUApaTalts,
TUAPOrajIoreHUpoBaHUE,
raJIoreHUpOBaHKE, OJIUMEPU3ALIH.
[IpaBuiio MapkoBHUKOBA.
Oxkucnenue ankeHoB. KauecTBeHHbIE
peakuuu Ha HenpeebHbIe
YTJIEBOIOPOBI.

Jlemoncmpayuu. I'opeHue dTUIEHA.
KauecTBeHHBIE peakliMK Ha IBOWHYIO
CBsI3b: 00eCIBEUNBAHNUE ITHIIEHOM
pacTBOpPOB IIEpMaHraHarta Kajius 1
OpOMHOM BOJIBI.

Anxanuensl. Kayayku

Howmenxknarypa. Conpsix€HHbIE
nueHsl.  byraguen-1,3,  wuzompeH.
Peakius JleOenena. Peaxiu
MPUCOEIUHEHUS aJIKa/IneHOB.
Kayuyku: HaTypaJbHBIH,
CHHTETUYECKHE (6yTagreHOBBIH,
W30TPEHOBBIN). Bynkanuzanus
Kaydyka. Pe3una. DO0HUT.
Jlemoncmpayuu. Konnexkuus
«Kayuykny.

JlabopamopHvie onvimul.
UccnenoBanue CBOMCTB KaydyyKOB

Anxunbsl (BOM)

OOwas XapaKTepUCTUKA
romoJiorudeckoro psjga. CrocoOsl
o0pa3oBaHusl Ha3BaHMH  AJIKUHOB.
XUMHUYECKUE CBOMCTBA aleTUICHA!
TOpPEHHE, PpeakUUu IPUCOETUHEHUS:
IUIPOrajJJOreHUPOBaHUE,
rajloreHUpoOBaHue, TUpaTalms
(peakuust ~ KyuepoBa), —  ero
HOoJTy4eHue U pUMEHEHHE.
Bununxnopua u ero noiauMepusanus
B MOJIMXJIOPBUHUIL

Lemoncmpayuu. 1lonydenue
alleTUIeHa peakluei ruipoamsa
kapOua kanpuus. 'openue
arierusieHa. KauecTBeHHbIe peakiuu
Ha TPOHHYIO CBsI3b: 00ECIIBEUNBAHHE
alleTUIICHOM PacTBOPOB
nepMaHraHaTa Kajausi 1 OpOMHOM
BOJIBI.

ApeHbl

bensoun, Kak [IPEICTaBUTEID
apOMaTUYECKUX YIJIEBOIOPOJOB.




CrpoeHue ero MoJIeKyJibl U CBOWMCTBA

duznueckue u XUMUYECKUE
CBOMCTBA: TOpEHHUE, peakuuu
3aMEIleHUusT — TaJoreHUpOBaHUE,
HUTPOBAHUE. [lonyyenue u

npuMeHeHHne OeH30I1a.
Jlemoncmpayuu. ViccnenoBanue
CBOMCTB O€H30J1a ¢ IIOMOIIBIO
ObITOBOTO pacTBOpuTelss «COJILBEHT

10

[IpupoaHBIA ¥ NOIYTHBIN
ra3sl (BOM)

CocraB mpupomuHoro raza. Ero
HaXOXKICHUE B pUpOJIE.
[IpenmymiecTBa MpUPOIHOTO ra3a Kak
TOIIMBA. XUMHUYECKas TmepepadboTka
IPUPOTHOTO raza: KOHBEpCHS,
nuponu3.  CuHTE3-Ta3 U €ro
pUMEHEHHE.

[lomyrele  rasel, KX  COCTaB.
[lepepaboTka moOmyTHOrO ra3a Ha
bpakuuu: cyxod Tras3, MpoMaH-
OyTaHOBasi CMeCb, ra30BbIl OCH3MH.
Jlemoncmpayuu. KapTta nosne3HbIx
nckonaeMbix PO

11

Hedtp u ciocoOs1 e
nepepadotku (BOM)

CocraB HedTH U €€ mepepaboTKa:
MEPEroHKa, KPEKUHT, pU(OPMHUHT.
HedrenpoaykTel 1 UX NOTyYeHHE.
[TonsiTe 06 OKTAaHOBOM YHCIIE.
XUMHUYECKUE CIOCOObI MOBBIIIEHUS
KayecTBa OEH3MHA.
Jlemoncmpayuu. Konnexkuus «Hedts
U HePTENPOTYKThI»,
BUJICOPPArMEHTHI U CIaibI
«Ileperonka nedgtu». Kapra
MOJIE3HBIX UCKOMaeMbIX PO

12

KamenHnslit yroyis u ero
nepepadotka (BOM)

KokcoBaHne kaMEeHHOro yriii M €ro
HOPOAYKTHI: KOKCOBBIHM ras,
aMMHayHas BOJa, KaMEHHOYTOJIbHas
cMoJIa, KOKC. ["asudukanus
KaMEHHOT'0 yIJisl.

Jlemoncmpayuu. Konnexuus
«KaMeHHBI yroib U MPOAYKTHI €r0
nepepabotku». BuneodparmenTsl u
cnaiel «Kokcoxummnyeckoe
IIPOU3BOJICTBO»

13

[ToBTOpeHue u o6o0IIEeHNEe

TectupoBaHnue, pelieHue 3anad u
YIPAKHEHUH 110 TEME

14

KonTtponsHast padota Ne 1 «Teopust ctpoeHust OpraHndecKux coeiuHeHniH A.M.

byrneposa. Yriesogopoaey 1

15-28

Tema 3. Kuciopoa- u a3orconep:xaniue oprannieckue coeguenus (14 1)

15-16

Onnoaromusle criupThl (BOM)

OyHKIMOHAIbHAA  TMAPOKCHUIIbHAS
rpymima. I'omonoruueckuit pan
IIPEAEIBHBIX OJHOATOMHBIX CIIMPTOB.
H3omepus IOJIOKEHUS
(GYyHKIIMOHATBHOM TPYIIIBIL.
Bopoponnas  cBsa3p.  XUMHYECKHE
CBOMCTBAa CHMPTOB. AJbJerujgHas

1




rpymnmna. Peakums  srepudukanum,
cinoxueie  3¢upsl.  [Ipumenenue
cnupToB. JleiCTBUE METHIIOBOIO H
STUJIOBOTO CIUPTOB HA OPraHu3M
YeNoBeKa.

Jemoncmpayuu. OKUCIEHHE CIHPTA
B QJIBJICTUI.

Jlabopamopnvie onvimwsi. CpaBHEHUE
CKOpPOCTH UCTIAPEHUS BOJIBI U
ATaHOJIA.

17

MHOroaroMHbI€ CLIUPTHI

DTWICHTJINKOJIb, KaK MPEJICTABUTEIb
JNBYXaTOMHBIX W TJIMIEPUH, Kak
MIPEICTaBUTENH TPEXaTOMHBIX
ciupToB. KauecTBeHHas peakuusi Ha
MHOTOAaTOMHBIE CIIMPTHI, ux
CBOMCTBA, NOJy4YE€HUE U IPUMEHEHHUE.
[TonsiTue 06 anTUdpU3ax.
Jlemoncmpayuu. KauecTBeHHas
peakius Ha MHOTOATOMHBIE CITUPTHI.
Jlabopamopmvie onvimoi.
PacTBopuMOCTh rmHIiepruHa B BOJie

18

denon

CtpoeHue, MOJydeHHE, CBOWCTBA M
npuMeHeHne ¢eHosa. KauecTBeHHBIC
peaknuun  Ha  ¢eHon.  BzammHoe
BJIMSTHUE aTOMOB B MOJIEKYJe (peHOa.
Jlemoncmpayuu. 3aBUCUMOCTb
pacTBopUMOCTH (peHoI1a B BOAE OT
TemnepaTypbl. Bzanmoaeiictere
dbenona ¢ OpoMHOI BOJOH U
xnopuaom xenesza(lll), kax
KayeCTBEHHbIE PEAKIINH

19

ANbIeruasl 1 KETOHBI

dopmanbaerul U aneTaibIerua, Kak
NPEJCTaBUTENIN aJbJIETU/IOB, COCTaB
ux MoJieKys1. DyHKIIMOHATbHAS
KapOOHMIIbHAS rpymma.
KauecTBeHHbBIE peaknuu Ha
anpaerubl. CBOWCTBA, MOJIydCHHUE U
npuMeHeHne — QopMmanpaeruia U
areTanbJIerua. Peakiiuun
TIOJIMKOHICHCAIHH TSt
dopmanpaeruaa. [lonsTue o KeToHax
Ha MpUMepe aleToHa.
Llemoncmpayuu. Peakunun
cepeOpsIHOTO 3epKaja U co
CBEXXEIOJIYYEHHBIM I'MJIPOKCUIIOM
menu(ll) mpu HarpeBaHuH, KaKk
KayeCTBEHHbIE PEaKIUU Ha
QJIbJITU b

20

Kap6onosie kucnotel (BOM)

l'omonornueckuii psifi MPEAEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Kupnsle  kucnaoTBl. XUMHYECKHE
cBOMcTBa  KapOOHOBBIX  KHCJIOT.
[Tonyyenue u IIPUMEHEHHE
MYPaBbUHOHN U YKCYCHOMU KHUCJIOT.
Hemoncmpayuu. O6pasiusl
MYpPaBbUHOH, YKCYCHOH,




MaJIbMUTUHOBOW U CTEAPUHOBOM
KHCJIOT U UX PAaCTBOPUMOCTD B BOJAC
JlabopamopHvle onvimai.
XUMHYECKUE CBOMCTBA YKCYCHOM
KHCJIOTHhI

21

Crnoxwnsle 3¢upbl. Kupsr

Peakiust srepudukanmm. CrioxHbIe
apupel.  XKupel, uX coctaB u
ruApoIin3 (KUCIOTHBIM U LIEIOYHOI).
Mpeuta. I'mapupoBaHue Kupos.
Jlemoncmpayuu. Koymekuus
CII0KHBIX 3¢upoB. Komreknus
*upoB. O6pasisl TBEPIOTO U
KUJKOTO MbLIA.

Jlabopamopnvie onvimul.
Ornpenenenue HEMPEAETbHOCTH
pacTUTEIBLHOTO Macia

22

VYrnesoasl (BOM)

Yraesoabl. MoHOCaxapubl.
I'mroko03a Kak albaeru1oCupT.
Cop6ut. MonouHOKHCTIOE U
cnuptoBoe OpoxeHne. DOTOCUHTES.
Hucaxapuael. Caxapo3a.
[Tonucaxapuasl: Kpaxmad,
LIeJUTIONI03a.

Jlemoncmpayuu. AnbeTUIHBIE
CBOMCTBA M CBOIICTBA MHOTOATOMHBIX
CITUPTOB TIIFOKO3bI B PEAKITUSX C
rugpokcuaom meau(ll).
Nnentuduxamnus kpaxmana.
Jlabopamopmvie onvimoi.
N3roToBieHne KpaxMaIbHOTO
kiercrepa. nentudukamnms
Kpaxmayia Kak KOMIIOHEHTa
HEKOTOPBIX TPOTYKTOB MUTAHUS

23

AMUHBI

AmMuHoOrpynmna. AMUHBI TpeAeiibHbIE
u apoMaTHUYEeCKue. ABnnmH.
ITomyuenue aMUHOB. Peakuus
3uanHa. XUMHYECKHE CBOMCTBA M
MPUMEHEHNE aMUHOB.
Jlemoncmpayuu. optper H. H.
3unnna. Komeknus aHuIMHOBBIX
KpacuTeei.

JlabopamopHvie onvimul.
N3roroBnenne Moaenen MoIeKyn
aMHUHOB

24

AmuHoKuCIOTHL (BOM)

AMMHOKHUCIOTBI, COCTaB UX MOJIEKYII
U CBONCTBa, Kak aM(OTEpHBIX
OPraHUYeCKUX COCIAMHEHUU. | nuimH,
KaK MpEICTaBUTENIb aMUHOKHUCIIOT.
[losyueHne MOIUIIETUIOB pPEAKLIHUEN
MOJUKOHICHCAIINH. Ilonstue 0
MENTUIHOMN CBSI3H.

JlabopamopHvie ONbIMbL.
H3rotoBneHue MoJenu MOJEKYIIBI
TJIMIIMHA

25

benkn

Crpoenne MoJieKys OSJIKOB:




NIEpBUYHASL, BTOPUYHAS U TPETUYIHAS
CTpYKTYyphl. KauecTBEHHBIC peakIiuu
Ha O€JIKH, UX THAPOIIU3, ICHATYPAIIHs
U Ouonorudeckue QyHKIHH.
Jlemoncmpayuu. KauecTBeHHBIE
peakiuu Ha OCTKHU.

26

[IpakTtuyeckas padora Ne 1.
Nnentuduxarms
OPraHU4YeCKUX COCTMHEHUI
(BOM)

Wnentudukamnust opraHmuecKux
COEIUHEHU

27

[ToBTOpeHue u 060061IEHNE

TectupoBaHnue, penieHue 3aaad u
YIPAKHEHHUH 10 TEME

28

Kontponbnas padota Ne2 «Kucnopon - 1 a30Tcoaepkalife OpraHnuaecKiue

COCAUHECHUA»

1

29-33

Tema 4. Oprannyeckasi Xumusi 4 0011ecTBO (5 4)

29

buorexnonorus (BOM)

Pa3Butue Ouorexnonoruu. Tpu
HalpaBJIeHUs1 OMOTEXHOIOTHH:
reHHasi (MM reHeTHYecKas)
WH)XEHepUsl; KJIeTOUHAsi MHKEHEPHUS;
OuosornuecKas HHKEHEPHUSL.
['eneTnyeckn MOIUGUIIMPOBAHHBIE
opranu3msl ('MO) u TpancrenHas
npoaykuus. KitonnpoBanue.
NMmoOunmn3oBanHbIe (DEPMEHTHI U UX
IPUMEHEHHUE.

Jlemoncmpayuu. BuneodparMeHTs 1
CJIaiiibl IO OMOTEXHOJIOTUH U
MMMOOMIN30BaHHBIM (hepMeHTaM

30

[Tomumepsr (BOM)

Knaccuduxkarus moaumepos.
W cKkyccTBEHHBIE TTOJTUMEDHI:
[EJUTYJION/T, alleTaTHBIN MIENK,
BHCKO3a, I1e/UT0(DaH.
Jlemoncmpayuu. Konnexkuus
nomMepoB. Komneknus
CHHTETUYECKHUX MOJIMMEPOB U
U3IEINI U3 HUX

31

CHHTETHYECKHE IMOJIUMCEPBI

[Tomumepwu3anus u
MOJIMKOH/ICHCAIMS, KaK  CIOCOOBI
MOJTy4YeHUS MIOJTMUMEPOB.
CunTeruueckue KaydyKH.
[ToucTupon, tedoH u
MOJMBUHUIXJIOPU/, Kak
MPEACTaBUTENH TIACTMACC.
CuHTEeTUYECKHE BOJIOKHA!
HaWJIOH, KeBJap, JaBCaH.
Lemoncmpayuu. Konnexkuus
CUHTETUYECKUX MOJIMMEPOB:
MJIACTMAcC M BOJIOKOH W M3JEIui U3
HUX

KaIpoH,

32

[Ipaktuyeckas pabGora Ne 2
(BOM)

PacriosnaBanue
BOJIOKOH

miaacrMacce n

33

Hrorosas KOHTPOJIbLHAA
padora

34

AHanu3 KOHTPOJIBHOH paboTHI,
pelieHue 3aaau




TemaTu4yeckoe IIIAHUPOBAHUE

(11 kuacc)

Howmepa
YPOKOB TI/TI

Tema ypoxka

OcHoBHOE COZACPIKAHUC YpPOKa

Koi-Bo
JacoB

1-9

Tema 1. CTpoenue BemecTB (9 4)

1

OCHOBHBIE CBEIEHUS O
cTpoenun aroma (BOM)

Crtpoenue aToma: COCTaB sizipa
(HYKJIOHBI) U JIEKTPOHHAs 000JI0YKa.
[Tonrstue 06 nzoronax. [lonsrue o
XUMHUYCCKOM DJIEMECHTE, KaK
COBOKYITHOCTH aTOMOB C OJTHHAKOBBIM
3apsIIoM sIpa.

Jemoncmpayuu. 1lopTpeTsl

3. Pesepdopna, H. bopa.
BuneodparmenTs! u cnaiiasl «bosnbioi
aJIPOHHBIN KOJUIAHaEp», «YpOBHU
CTPOEHMS BELIECTBA»

[Tepuonnueckas cucrema
XUMHAYECKUX DIIEMEHTOB

. Y. MenneneeBa B cBeTe
YYEHHUSI O CTPOCHHUH aToMa

DU3NYECKUH  CMBICT  TPUHATOH B
Ta0JIHIEe . n. MenneneeBa
CUMBOJIUKH:  TOPSIIKOBOTO  HOMeEpa
JJIEeMEHTa, HOMEpa IMepuojia U HoMepa
rpynnbl.  [loHsiTHE O  BaJleHTHBIX
anektpoHax. OToOpaxeHue CTPOEHHS
ANEKTPOHHBIX 00oJ104eK aTOMOB
XUMHYECKUX DSJIEMEHTOB C TIOMOIIbIO
ANEKTPOHHBIX u ANEKTPOHHO-
rpaduueckux Gopmym.

OO0bscHenue 3aKOHOMEPHOCTEM
U3MEHEHHUS CBOICTB 9JEMEHTOB B
nepuojax M TPyIax MepruoInYecKon
CHUCTEMBHI, KaK CJIe/ICTBUE ux
3JIEKTPOHHOTO CTPOEHHUS. DIEKTPOHHbIE
ceMelcTBa XUMHUYECKHUX JIEMEHTOB.

Hemoncmpayuu. Paznuunbie GopMsl
[Teproauueckoil CUCTEMbI XUMHUYECKUX
anemenToB /. 1. Menaeneena.
IToptper . . Menneneena.

Jlabopamophule onvimbi.
MogenupoBaHue OCTPOEHUS
[Ieproanueckoil CUCTEMBI € TOMOILBIO




KapTOueK

CpaBHenue
[Teproanueckoro 3akoHa u
TCOPHUH XUMUYCCKOT'O
CTpOEHUS Ha
¢bunocodckoit ocHOBE

[Ipeanocslnku OTKPBITHS
[lepyonuyeckoro 3akoHa U TEOpPUH
XMUMHUYECKOTO CTPOEHMSI OPraHMYECKUX
COCIMHEHUH;  POJIb

HUCTOPUN XMMHUH,; 3HAUCHUC IIPAKTUKH B

JIMYHOCTH B

CTAHOBJICHUHU W PA3BUTHUHU XUMHUUYCCKHUX
TEOPUHL.

Jlemoncmpayuu. Iloptpetsr . U.
MenpeneeBa u A. M. byrieposa

WNonnas xumudeckast cBsi3b
Y MOHHBIE
KpUCTAJIITNYECKHE
pemérku (BOM)

BBoaHbBIII KOHTPOJIL

KatnoHsl m aHMOHBI: WX 3apsAabl U

Kkmaccuukamus MO COCTaBy  Ha
npocThie U cloxHbIe. [IpencraBurenu.
XUMHYECKOU

[Moustne 00 WOHHOI

CBsI3H. HNonnas KpucCTallIn4eCcKas

pemérka W (UBHMYECKHE CBOMCTBA

BEIIIECTB, 00YCIIOBJICHHBIE TUM

CTPOCHHUEM.

Jlemoncmpayuu. Moiens HOHHOU
KPUCTAJUTMYECKOUW perETKA Ha
nmpuMepe XJopuia HaTpusi. MUHEpaIbI
C OTUM THIIOM KPUCTALTUYECKON
pELIETKOM: KaJbIUT, TAJTUT.

KoBaneHTHas xuMHu4eckast
CBSI3b. ATOMHBIC U
MOJICKYJISIPHBIC
KPHUCTaJLTAYCCKUE
pemérku (BOM)

IMoustueo KOBAJICHTHOH CBSI3H.

DNEKTPOOTPULIATEIHHOCTD, HEMOJSIPHAS

W TOJIApHAas KOBAJICHTHBIE  CBS3H.
Kparnocts KOBAJICHTHOH CBSI3U.
MexaHu3MBbI 00pazoBaHus

KOBAJICHTHBIX CBsi3ei: OOMEHHBIM U
JOHOPHO- akuenTopHelid. [lomaspHOCTD
MOJIEKYJIbI, KaK CJEJICTBUE MOJSIPHOCTU
reOMeTpUH

Kpucrannuueckue pemeérku ¢ 3ITHM

CBA3HU n MOJICKYJIBI.

TUIIOM  CBSI3U:  MOJIEKYJISIDHBIE U
aTOMHBIE. duznueckue CBOMCTBA
BEIIECTB, 00yCIOBICHHBIE THUIIOM

KPUCTAJTNIMICCKUX peHléTOK.

Llemoncmpayuu. Monenu
MOJIEKYJIIPHON KPUCTaJUIMYECKOU
PELIETKU HA IPUMEPE «CYXOTO JIbIa»
WJIM M0J1a ¥ aTOMHOU KPUCTAIUIMYECKOU
pELIETKN Ha MpuMepe anmasa, rpaguta
UM KBapua. Monens MOJIIpHOTO
o0béma raza




Meramnnueckas
XUMHUNYCCKasAa CBA3b

[loHsiTue oOMETAIIMYECKON CBSA3UM H
METAJUTNYECKUX KPUCTAJUIMYECKUX
pemérkax.  Pu3nueckue  CBOMCTBA
METaJUIOB Ha OCHOBE ux
KPUCTAJUIMYECKOTO CTPOCHHS.
[IppuMeHeHne MeTaIoB Ha OCHOBE HX
CBOMCTB. YEPHBIE U LIBETHHIE CILUIABBI.

Jlemoncmpayuu. Monenn
KPUCTAJUTMUYECKUX PEHIETOK METaJIOB.

Jlabopamopnvie
onvimsl. KOHCTpyHpOBaHUE MOIEN
METAJUINYECKON XUMHUYECKOH CBS3HU

Bopoponnas xumuueckast
CBSI3b

MexMonexyisapHas U
BHYTPUMOJIEKYIISIpHAs BOJIOPO/IHbIE
CBA3M. 3Ha4YeHHE MEKMOJIEKYISIPHBIX
BOJOPOJHBIX CBsI3€M B MpHUpoJIe U
YKU3HU YeJIOBEKa.

Jemoncmpayuu. BuneodpparMeHTs! 1
cnaitapl «CTPYKTYpBI OeKay.

Jlabopamopuvie onvimul. [lenatypanus
Oenka

[Tomumepsr (BOM)

[TonyueHne mMOAMMEPOB  PpeaKLUIMU
MOJIMMEPHU3AH U TOJIUKOHJICHCAITUH.
Baxxueiiue npenctaBuTeNn miacTMace
U BOJIOKOH, MX IOJIy4Y€HHE, CBOMCTBA U
IPUMEHEHUE. [Tousitue 0
HEOPraHMYECKUX [MOJMMepax U HX
MPEICTAaBUTEIH.

Jlemoncmpayuu. Konnexknuu
«Ilmactmaccel», «Bomokaay. O0pa3is
HEOPraHUYECKHUX MOJIMMEPOB —
BEIIECTB aTOMHOM CTPYKTYpPHI

I[I/ICHepCHLIe CUCTCMBI

[Tonatue  oaucmepcHod  daze u
JHMCIIEPCUOHHOM  cpese.  ArperatHoe
COCTOSIHME pa3Mep 4YacTHIl (asbl, Kak
OCHOBa ISt KJIacCU(PHUKAITIU
JHCIIEPCHBIX ~ CHUCTEM.  ODMYJIbCHH,
CYCHEH3MH, a’po30JId —  TPYMIbI
rpy0O0IUCTIEPCHBIX CHUCTEM, ux
MPEICTAaBUTENN. 307U U T€IH — TPYIIIIBI
TOHKOJUCTIEPCHBIX CHUCTEM, ux
npezacraButenu. [lonsTue o cunepesuce
U KOaryJsiuu.




HHemoncmpayuu. Konnexkuuu o6pa3iion
PA3IMYHBIX JUCIICPCHBIX CUCTCM.
CuHepesuc u Koaryasuus

Jlabopamopnvie  onvimei.Iloyuenue
KOJUIOUJTHOTO  PacTBOpa  KypHHOTO
OeJjika, HCCIIEOBAaHHE €ro CBOMCTB C
[IOMOIBK)  JIA3€PHOM  YKAa3KH W
MIPOBE/ICHHE ero JICHATypaIuu.
[Tonyyenue SMyNnbCHUU PACTUTEIHLHOTO
Macna W HaOmogeHue  3a  eé
paccioenneM. IlomydeHue cycreH3un
«M3BECTKOBOTO MOJIOKA» W HAOJIOJACHUE
3a €€ cequMeHTanen

10-21

Tema 2. Xumnueckue peakuuu (12 1)

10-11

Knaccuduxarus AmnoTponuzanusi W M30MeEpU3aIu,
XUMHYCCKUAX PEaKITHA Kakpeaknuu Oe3 W3MEHEHHs COCTaBa
(BOM) BEUIECTB. AJUIOTPONUS U €€ MPUYUHBI.
Knaccuduxanus peakuuii o
Pa3IUYHBIM OCHOBAHUSAM: IO YUCITY H
COCTaBy pEareHToB M MPOJYKTOB, IO
¢aze, O UCIOJIB30BAHUIO KaTalu3aTropa
wii  (depMeHTa, IO  TEIJIOBOMY
ahdexry. Tepmoxumuueckue
YpaBHEHUS PEaKIUM.

Jlemoncmpayuu. PactBopeHue cepHoi
KHCJIOTHI 1 aMMHUA4YHOMN CEJIUTPHI U
bukcanus TEIIOBbIX SBICHUM IS 3TUX
MIPOLIECCOB

12

CKOpOCTh XUMHUYECKUX @akTophl, OT  KOTOPBIX  3aBUCHT
peakuuit CKOPOCTh ~ XUMHUYECKHX  pEaKIuil:
OpUpoJia  PEearupyrollnxX  BEUIECTB,
TeMIleparypa, TUIOMIA b ux
COIIPUKOCHOBEHUS pearupyrommx
BEILIECTB, ux KOHIIEHTpaIus,
NpUCYTCTBUE KaTanuzaTopa. [lonsTue o
KaTajuse. DepMEeHTHI, KaK
OMONOTHYECKHe KaTaJu3aTophl.
HNuruburopsl, Kak «aHTOHHUMBD)
KaTaJnu3aToOpOB U UX 3HAUCHHE.

Jlemoncmpayuu. B3anumoaencTaus
PacTBOPOB COJIIHOM, CEPHOU U
YKCYCHOM KHUCJIOT OJMHAKOBOM
KOHIICHTPALIMU C OJIMHAKOBBIMU




KycOukaMu (TpaHy/laMH) LUHKA U
B3aMMOJICVCTBHUE OJMHAKOBBIX
KYCOUYKOB pa3HbIX METAJUIOB (MarHus,
LIMHKA, 5)KEJIE3a) C paCTBOPOM COJITHOM
KHCJIOTHI, KaK IPUMEpP 3aBUCUMOCTHU
CKOPOCTH XUMUYECKUX PEAKIUI OT
MpUpOAbI BEMIECTB. B3aumoaerncreue
pacTBOpoB THOCYNb(aTa HATPUS
KOHILEHTPALMU U TEMIIEPATYPHI C
pacTBOPOM CEPHOM KHUCIIOTHI.
MonenupoBaHHue «KHUIISIIETO CIIOS».
I'eTeporenHpIil KaTaIn3 Ha MPUMEpPE
pasIoKeHus NEPOKCUIAa BOJIOPOIa B
NPUCYTCTBUH TMOKCH/Ia MapraHua.

Jlabopamopnule onvimut.
Hcronp30BaHre HEOPTAaHUYECKUX
KaTaJIn3aTopoB (Cojei xkemne3a, noauaa
KaJIusi) ¥ MPUPOJHBIX OOBEKTOB,
coJiepKaluX Karajna3y (ChIpoe Msco,
KapToens) A pa3oKeHHs
HEepOKCHUIa BOJIOpOIa

13

OO6paTUMOCTh XUMHUYECKUX
peakuuii. XuMHU4eCcKoe
pPaBHOBECHE M CTIOCOOBI
€ro CMeIleHus

Knaccudukanus XMMHYECKUX peaKIui
M0  TpHW3HAKy WX  HAMpaBJICHHS.
[Tonatne 06 0OpaTUMBIX peaKUUsIX M
XUMUYECKOM paBHOBecuHu. [IpuHITUD
Jle-lllatenbe ¥ CHOCOOBI CMEIIEHHUS
XUMHUYECKOTO PaBHOBECHSI. OoOmas
XapaKTEePUCTHKA PEAKIUi CHUHTE30B
ammmaka u  okcuma cepei(VIl) wm
PacCMOTPEHHUE YCIIOBHI CMEIICHUS HX
pPaBHOBECHS Ha MPOU3BOJICTBE.

Jlemoncmpayuu. Cmenienue
paBHOBecus B cucteme Fe3* + 3CNS™
< Fe(CNS)3

Jlabopamophule onvimul.
Nnmoctpanys npasuna beproine Ha
IIPAKTHKE — MIPOBEICHUE PEAKIIUN C
o0pa3oBaHuEM 0CaJKa, ra3a 1 BOJIbI

14-15

I'mpponus

OO6patuMslii U HEoOpaTUMBIi
rUApoian3bl. ['maponus cojeil U ero
THIIBL. I'maponms OpraHU4ecKuX
COCIMHEHUH B KHMBBIX OPraHU3MOB, KaK
ocHOBa oOmeHa BemiecTB. [loHsTue 00




DHEPreTHYECKOM OOMEHE B KIIETKE U
PO TUAPOIIN3A B HEM.

Jlabopamophvie onvimul. VicibiTanme
WHJUKATOpaMU CPeJibl PaCTBOPOB COJICH
pPa3IUYHBIX THUIIOB.

16 OKuCIUTENHHO- CreneHb OKUCICHUS U €€ ONpeeieHIe
BOCCTaHOBUTEIbHBIE nmo ¢opMynaM  OpPraHUYeCKHX U
peakuuu (BOM) HEOPraHUYeCKUX BEIIECTB. DJIEMEHTHI

W BEIIEeCTBa, KaK OKHUCIUTEIH |
BOCCTAaHOBUTEIH. [TonsiTne 0
nporeccax OKUCIICHUS "
BOCCTAHOBJICHUSI. Cocrapnenue
YpPaBHEHUN XUMHUUYECKUX pEaKIUd Ha
OCHOBE DJIEKTPOHHOTO OaJlaHca.
Jlemoncmpayuu. Bzaumonencraue
[IUHKA C COJISTHOW KUCTIOTOW 1
HUTpaATOM cepedpa.

JlabopamopHvie onvimul.
OKHCINTENbHO-BOCCTAHOBUTENbHAS
peaKkIus U peakiys ooOMeHa Ha
npuMepe B3auMOACHCTBUS PACTBOPOB
cynbdara meau(Il) c xxenezom u
pPacTBOPOM HIEJIOYH.

17-18 DIEKTPOJIN3 PAaCcIUIaBOB M | XapaKTePUCTUKA  JJIEKTPOJIM3a, Kak

pactBopoB. [IpakTuyeckoe
MIPUMEHEHHE AIIEKTPOJIN3a

OKHCIUTCIBHO-BOCCTAHOBHUTCIIBHOI'O

Impouecca. OcobeHHOCTH QJICKTPOJINU3a,
IMPOTCKAIOIICTO B pacTBOpax
QJICKTPOJIUTOB. HpaKTI/I‘ICCKOG
IMPUMCHCHUC DJJICKTPOJIN3a: IOJYYCHHUC
I'aJIOICHOB, BOZOpOJaa, Kucjioponaa,
MICJI0YHBIX MCETAIJIOB H menoqeﬁ, a
TaKKEC AJIFOMHUHUA QJICKTPOJIN30M
paciijiaBOB U PpacCTBOPOB COeIUHEHUI
OTUX OJICMCHTOB. Ilonsarue 0
TaJIbBAaHOIIJIACTHUKE, TaJIJbBaHOCTCTHUH,
pa(I)I/IHI/IpOBaHI/II/I IOBCTHBIX MCTAJIJIOB.

Hemoncmpayuu. Konctpynpopanue
MOJEJIH DIEKTPOIIU3EPA.
BuneodparmeHT ¢ mpoMBIIIITIEHHOM
YCTaHOBKH IS IIOJIY4E€HHUS] AIFOMUHUS




19 [MpakTudeckas padora Ne | PenieHne sKCriepUMEHTAIbHBIX 3a/1a4
1. Pemtenue 10 TeMe «XHUMUYECKask PEaAKLUs»
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 110 TeMeE
«XUMHYECKast peaKus»
(BOM)

20 [ToBTOpenue u 0606menue | TectupoBanue, pemieHUE 3a1a4 U
HU3y4YEHHOTO YIPA)KHEHUH 110 TEME

21 Kontponsnas padota Ne 1 «CtpoeHue BemecTBa. XUMUYecKas peakuus» |

22-30 Tema 3. BemecTBa u ux cBoiicrpa (9 )

22 MeTtamisl dusnyeckue CBOKWCTBA METAJUIOB, KakK
byHkuust ux crpoeHus. [lenenue
METaJUIOB Ha TPYIIbl B TEXHUKE |
XUMHH. XUMUYECKHE CBOICTBA
METaJUIOB U AJIEKTPOXUMUUYECKUU P
HaIpsKEHUH. [lonsTne 0
METaJIOTEPMUU (aIFOMMHOTEPMUH,
MarHueTepMHH | JIp.).

Jlemoncmpayuu. KoJuiekuys METauioB.
B3anmopeiicTBre KOHIIEHTPUPOBAHHOMN
a30THOU KHUCJIOTHI ¢ MEIbI0. BembImmika
tepMuTHOM cMecu. [lopTper

H. H. beketosa

23 Hewmerannsl. bnaropoansie | Hemetamibl Kak OKHUCIUTEIH.
raspl Hemeramiel kKak BOCCTAaHOBHUTEIH. Psn
3JICKTPOOTPHUIIATEILHOCTH.  MIHEpTHBIS
WM OJ1IaropoHbBIC Ta3bl.

Jlemoncmpayuu. Konnexuus
HEMETAJLIOB.

Benblimka u€pHoro nopoxa.
BoITecHEHME rajgoreHoB U3 Ux
pPacTBOPOB JIPYrUMHU rajgoreHaMu

24 Kucnots! Heopranndeckue | Kuciotel ¢ TOUKM 3peHMs aTOMHO-
u oprannueckue (BOM) MOJIEKYJIApHOTO yueHus. Kucinotsl ¢
TOYKHU 3peHus TEOpUHU
INEKTPOIUTUYECKON JUCCOLIMAIINH.
KucnoTsl ¢ TOUKM 3peHHUs IMPOTOHHOM
teopun. OOIUEe XUMUYECKHE CBOMCTBA
kucnoT. Knaccudukarus Kucinor.

Jlabopamopnuwiii onvim. iccrienoBanue




KOHIICHTPUPOBAHHBIX PACTBOPOB
COJISTHOM U YKCYCHOM KUCJIOT
KareJIbHbBIM METOJOM IIPHU UX
pa3z0aBICHUH BOJIOM.

25

OcHoOBaHuA
HeOpFaHI/I‘IGCKI/Ie Hu
OpraHUYECKUe

OcHOBaHMSI C TOYKM 3pEHHUS aTOMHO-
MOJIEKYJIIpHOTO y4deHusl. OCHOBaHUSA C
TOYKHU 3pEeHUs TEOPHH
3IEKTPOJINTHYECKON JUCCOLMALUY.
OcHoBaHMsI C TOYKU 3PEHUS IPOTOHHOU
teopuu. Kiaccudukanuss 0OCHOBaHUM.
XHUMHYECKUE CBOMCTBA OPTaHUYECKHUX U
HEOPraHWYECKUX OCHOBAHUU.

Jlemoncmpayuu. Konneknus menodei
Y aMUHOB. B3anmoeiictere napoB
KOHIICHTPUPOBAHHBIX PACTBOPOB
COJISIHOM KUCJIOTBI M aMMHaKa («IbIM
6e3 orus»). [losryaenne ammuaka u
M3y4YEHHE €TI0 CBOMCTB.

Jlabopamopuvie onvimoi. [lonyaeHue
HEPAaCTBOPUMOTI'O THJIPOKCH]IA U €TO
B3aUMOJICCTBHE C KUCIOTOM

26

AmboTepHbIe coeTMHEHUS
HEOpraHUYecKue u
OpraHuyecKue

Heopranuueckue ampoTepHbie
COEIMHEHUS: OKCHUJIbI U TUAPOKCHUIBI, —
UX CBOICTBa U MOJy4CHHE.
AmpoTepHbIe OpraHuvecKue
COEIMHEHUS Ha IPUMEPEe aMUHOKHCIIOT.
[lenTuabl ¥ neNTUAHAS CBSI3b.

Llemoncmpayuu. Paznuunele ciayyau
B3aUMOJICUCTBUS pACTBOPOB COJICH
AJTIOMUHUS CO MIETOYBIO.

Jlabopamopnuie onvimsi. Ilonyuenue
amM(pOTEpPHOro I'MIPOKCUIA U U3yUEeHUE
€ro CBOMCTB

27

Conu (BOM)

Knaccupukamus  coneit.  JKéctkocTb
BOABI U CIOCOOBI €€ YyCTpaHEHHSs.
Ilepexon xapOonara B ruapoxkapOOHaT
u oOparHo. OOmmMe XUMHYECKUE




CBOMCTBA COJIEH.

Jlemoncmpayuu. Ilonyyenune xECTKOU
BOJIbl U YCTPAHEHUE €€ )KECTKOCTH.

Jlabopamopuvie onvimul. [IpoBeenne
KaueCTBEHHBIX PEAKIUH 10
OTIPEIEJIEHUIO COCTaBa COJIH.

28 [TpakTuaeckas padora Ne | PemieHne sKCriepUMEHTAIBHBIX 33124
2. Pemienne 1o TeMe: «BemecTa u ux cBoMCTBaY
IKCIIEPUMEHTATLHBIX
3a7a4 no teme «BemecTa
U ux coiictBa» (BOM)

29 [ToBTOpenue u 0606menue | TectupoBanwue, pemeHUe 3a1a4d U
TEMBI VIPAXHEHHUH 110 TEME

30 KonTpoasHas padora Ne 2 «BermiecTBa u ux cBoricTBay 1

31-34 Tema 4. Xumusi 1 coBpeMeHHOe 0011ecTBO (4 4)

31 Xumunyeckast TexHonoruss | [loHsaTHe O XMMHYECKOW TEXHOJIOTHHU.
XYUMHUYECKUE PEeaKkuu B MPOU3BOJICTBE
amMmmMuaka U MeraHona.  OOGmas
KJIaCCU(PUKAIIMOHHAST  XapaKTepUCTUKA
peakuuil CHHTe3a B MPOU3BOJICTBE 3TUX
OpoayKTOB.  Hay4yHble  IpHUHIMIIBL,
JeKale B OCHOBE IPOU3BOJACTBA
amMMmuaka u MetaHona. CpaBHEHHUE 3TUX
IIPOU3BO/ICTB.

Jlemoncmpayuu. Monenu
MPOMBIIIJICHHBIX YCTAHOBOK MOJTyYEHUS
CEpHOM KUCIIOTHI U CHHTE3a aMMHaKa
32 HToroBasi KOHTpOJIbHasI padoTa
33 XuMuyeckasi TpaMOTHOCTh | MapKuUpOBKa yIaKOBOYHBIX

KaK KOMIIOHEHT 0011eit
KYJIBTYpBI YeJIOBEKa

MaTEepUaJIOB, NEKTPOHUKU U OBITOBOM
TEXHUKHU, SKOJIOTUYHOTO TOBapa,
MPOJYKTOB MUTAHHUS, STUKETOK I10
YXOJy 32 OJIEKJIOH.

Hemoncmpayuu. BuneopparMeHTs 1
CJIABI O CTETIEHU 3KOJIOTMYECKOMN
YUCTOTHI TOBApA.

Jlabopamophvie onvimul. 3yuenue
MapKUpPOBOK Pa3UYHBIX BUJOB
MPOMBILIEHHBIX U
MIPOJI0BOJILCTBEHHBIX TOBAPOB




JlucT koppekTHpPOBKH padoueii nporpammbl (10 kiacce)

Ne ypoka no
TEMATUYICCKOMY
IJIaHUPOBAHUTIO

J10 KOPPEKTUPOBKU

Tema KomnnuectBo
ypoKa JacOB

Croco0
KOPPEKTHPOBKHU

[Tociie KOppEeKTUPOBKH

Tema
ypoOKa

KomnuectBo
JacoB

Jlata
ypoka




JlucT koppekTHPOBKH padoueii nporpammal (11 kiacce)

Ne ypoxka no
TEMaTUYECKOMY
IJIaHUPOBAHUTIO

J10 KOPPEKTUPOBKU

Tema
ypoKa

KomnnuectBo
JacOB

Croco0
KOPPEKTHPOBKHU

[Tociie KOppEeKTUPOBKU

Tema
ypoOKa

KommuectBo
JacoB

Jlata
ypoka
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