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PaGouas mporpamma cpeanero odmiero oopazoanus mo xumuu it 10-11 kmacca coctaBieHa B COOTBETCTBUU C MOJIOKEHUEM O pabodeil mporpamme
mo ydeOHOMYy mpenmery (Kypcy) memarora B pamkax ®I'OC myHunumampHOTo 001Ie00pa3oBaTenbHOro yupexkacHus «Cpemnsisi o0meoopazoBaTeibHas
mkosa Ne3 r.Cupck» Ha ocHoBe DyHIaMEHTANBHOTO sApa cojaep)kaHus oOmiero oOpazoBaHus M TpeboBaHMII K pe3yabTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTebHON IPOTPAMMBI CPETHETO 00IIEro 0Opa3oBaHMsl, MPEACTaBICHHBIX B DeepaibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe BTOPOTO
MOKOJIeHHs. B Heil Taxke y4uThIBalOTCS OCHOBHBIC HJIEH U 1oJiokeHus [IporpamMmMbl pa3BuTus u ()OPMHPOBAHUST YHUBEPCATIBHBIX YIEOHBIX NCUCTBUH UIS
cpeanero o0riero oOpa3oBaHMsL.

[Iporpamma Kypca «XuMHS» COAEPKUT YEThIPE pa3jena:

1) [losicHuTenpHas 3amucka;

2) [InmanupyemMbie IpeIMETHBIE PE3yIIbTaThl OCBOSHHSI KOHKPETHOTO OT/IEIBHOTO MPEIMETa, Kypca;

3) Coneprkanue y4eOHOTO MpeIMeTa, Kypea ¢ ykazanueM (popM opraHu3aluy y4eOHBIX 3aHATHM, OCHOBHBIX BUJIOB YU€OHOU EATEILHOCTH;
4) TemaTtnmueckoe INIAHUPOBAHUE C YKA3AHUEM KOJIMYCCTBA 4aCOB, OTBOAMMBIX Ha OCBOCHHC K&)I(I[Oﬁ TEMBI.

CormacHo (denepanpbHOMYy Oa3uCHOMY Y4eOHOMY IUIaHy Ui O0Opa3oBaTeNbHBIX YupexkaeHui Poccuiickoit denepanuu Ha W3YYCHHE XUMHH IS
00yJaroImxcsi cpeHero oomero oopazoBanusi OTBOIUTCS Bcero 68 wacos, B ToMm uuciie: B 10 k1. - 344., 11 1. - 344,

Pabouast mporpamMmma opueHTHpOBaHa Ha ucnoib3oBanue yueOHuka: Pymutuc I'.E., ®enpaman @.I. ana 10 u 11 kmaccoB 06meoOpa3oBaTeIbHBIX
yupexieHuit / Xumus. — M.: IIpocsemienue.

IInanupyemMsble npeaMeTHbIE Pe3yJibTaThbl 0CBOCHHS KOHKPETHOI0 OTAeJIbHOIO0 NpeaMeTa, Kypca



Tema

Conepxanne no ®I'OC

OCHOBHBIE BUBI

IInanupyeMsle pe3ysbTaThl

(TemaTtuueckui JIeATEIIbBHOCTU Y4eHuK HayuuTCA Y4eHuK nosyyur
pasznen) BO3MOYHOCTb HAyUUThCSI
OcHoBHbIE [losiBneHue U pa3BUTUE OPraHUYECKOM B cucreme ecrectBeHHO- pacKpbIBaTh Ha IpUMeEpax poJib WUTIOCTPUPOBATh Ha
MOJIOKEHUS XUMUU Kak HaykH. [Ipenmer HAyYHOTO 00pa30BaHUS XUMHS | XUMHH B JOPMUPOBAHUHU MpuMepax CTaHOBJICHUE
TEOpUH OpraHN4YecKor XUMHUHU. MecTo n KaK y4eOHBIH MpeaMer COBpPEMEHHOMN HAyYHOU! KAPTUHBI | U SBOJIIOLIHIO
XUMHUYECKOTO 3HAYEHHE OPTaHMYECKOW XUMUU B 3aHUMAaET BaXKHOE MECTO B MHpa U B IPAKTUYECKON OPraHuYeCcKO XUMUHU
CTpOEHUs CUCTEME €CTECTBEHHBIX HAYK. MO3HAHUU 3aKOHOB MPUPOABI, | AESATEIbHOCTH YEIOBEKa, KaK HAyKH Ha Pa3IuYHBIX
OpPraHUYECKUX XUMHYECKOE CTPOEHUE KaK MOPSIOK dbopMUPOBAHUH HAYIHOU JEMOHCTPUPOBATh Ha MPUMEPAX | UCTOPUUECKUX dTalax ee
COETMHEHUI COEJIMHEHUS! aTOMOB B MOJIEKYJIe KapTUHBI MUPa, XAMUYECKOW | B3aWMOCBSI3b MEXKIy XUMUEH U pPa3BUTHS;
A.M.BytiiepoBa | coriacHO UX BaJ€HTHOCTH. OCHOBHBIE TPaMOTHOCTH, HEOOXOTUMOMU JIPYTUMU €CTECTBEHHBIMHU WCIIO0JIb30BATh METOIbI
TTOJIOXKEHUS TEOPUH XUMHUUIECKOTO JUTSI TIOBCEHEBHOM JKU3HU, HayKaMu; Hay4HOTO TIO3HAHUS TIPHU
CTPOEHUS OPTaHNYECKUX COeTMHEHUN HaBBIKOB 3JI0POBOTO U pacKkpbIBaTh Ha IpUMeEpax BBITIOJTHCHUH MPOEKTOB U
A.M. BytnepoBa. YTiiepoHbIN CKENEeT 0€30TacHOTO I YeJIOBeKa U | TIOJIOKEHHUS TEOPUH y4eOHO-
opraHn4eckon Mosiekysbl. KpatHocTh OKpYXAIOLIEH €ro cpepl XUMHUYECKOTO CTPOEHUS HCCIIE0BATEIbCKUX
XUMHUYECKOM CBSI3U. 3aBUCUMOCTh o0pa3a XM3HH, a TAKXKE B A.M. bytnepona; 3a/a4 MO U3YYECHHIO
CBOWCTB BEILIECTB OT XUMUYECKOTO BOCIIUTaHUH SKOJIOTUUECKOU MOHUMATh (PU3NYECKUN CMBICIT CBOMCTB, c11oco00B
CTpOoeHMs MoJieKyIl. M3omepus u KYJIbTYpbl, pOPMUPOBAHUU Ilepnoanueckoro 3akoHa MTOJIY4YECHUS U
n3omepsl. [lonstre o QyHKIIMOHATBLHON | COOCTBEHHOM MO3ZUIIMH 10 J.U. MenaeneeBa U Ha ero pacro3HaBaHus
rpymme. [Ipunnuns! kiaccudukanmuu OTHOLLIEHUIO K XUMHYECKOU OCHOBE OOBSCHATH 3aBUCUMOCTh | OPraHUYECKHX BEIIECTB;
OPraHUYEeCKUX COECIUHEHHI. uH(bOpMaLIH, TOTYy4aeMON U3 | CBOWCTB XUMHUUYECKUX JIEMEHTOB | OOBSICHITH PUPOIY U
Cucremarnueckass MEeXyHapO HAs Pa3HbIX HICTOYHUKOB. 1 00pa30BaHHBIX MU BEUIECTB croco0bl 00pa3zoBaHUs
HOMEHKJIATYpa U MPUHLIUIIBI VYenemHocTs u3yd4eHust OT 3JIEKTPOHHOI'O CTPOEHUS XUMHUYECKOM CBA3U:
00pa3oBaHUs Ha3BAaHUI OPraHUYECKUX yueOHOro MpeMeTa CBA3aHa C | aTOMOB; KOBaJICHTHOH (TOJISIPHOIA,
COCIMHEHUH. OBJIQJICHUEM OCHOBHBIMU OOBSACHSATH TIPUYUHBI HEMNOJIAPHOM ), HOHHOM,
AJIKAHBI Anxanbl. CmpoeHnue Monekyivl MemaHna. | TOHATUSMU XUMUH, MHOT000pa3us BEIIECTB Ha METaJUTMYECKO,
I'omonoruueckuii ps1 alnkaHoB. Hay4YHBIMU (DaKTaMu, OCHOBE OOIIUX MPeICTaBICHUIMA BOJIOPOJHOM — C LIEJIbEO
I'omonoru. Homenknarypa. M3omepus 3aKOHAMHU, TEOPUSIMH, 00 UX cOCTaBe M CTPOCHUU; onpeneneHus
YIIEPOIHOTO CKelleTa. 3aKOHOMEPHOCTH | TPUMEHEHUEM MOTYYeHHBIX MPUMEHATH MPaBUIIa XUMHUYECKON aKTUBHOCTH
M3MEHEeHUS (PU3HUECKUX CBOMCTB. 3HaHUM P peLICHUU CHUCTEMAaTUYECKOU BEILIECTB;
XuMUYeCcKUE CBOWCTBA (Ha MpUMeEpe MPaKTUYECKUX 3a]1a4. MEXyHapOAHOM HOMEHKIIATYpPhl | YCTaHaBIUBATH

METaHa U 3TaHa): PeakLuy 3aMelLCHUs
(ranoreHupoBaHue), IETUAPUPOBAHUS
KaK CIIOCOOBI MOJIyYeHHs BaKHEHIITHX
COEJIMHEHUI B OPraHNYECKOM CUHTE3E.

B cootBerctBun ¢ PI'OC
COO xuMHs MOXKET U3ydaTbCs
Ha 0a30BOM M yIIIyOJIEHHOM
YPOBHSIX.

KaK Cpe/CTBA pa3aNu4eHus U
UICHTU(HUKAIMY BEIIECTB 10 UX
COCTaBY U CTPOCHHIO;
COCTaBJIATh MOJIEKYJIIPHBIE U

T'CHETHYECKYIO CBSI3b
MEXy KJaccaMu
OpPraHUYECKUX BEIIECTB
11 000CHOBAHUS




AJIKeHBI

AJKagueHsl U
Kay4dyKd

AJIKUHEBI

I'openue Merana Kak OiMH U3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBIIIIIEHHOCTH
u ObITy. Haxoxxnenue B mpupojae u
[IpUMEHEHHE aNKaHOB. [loHamue o
YUKTIOANIKAHAX.

Anxkensl. CTpoeHHE MOJIEKYJIbl 3TUJICHA.
['oMonornueckuit psiJ anKeHOB.
Howmenkinarypa. 3omepust yriaepoaHoro
CKeJIeTa U NOJIOXKEHUSI KPaTHOM CBSA3U B
MoJieKyse. XMMUYECKUe CBOMCTBA (Ha
MpUMepe ITHIICHA): PEaKIIUU
MPUCOEUHEHMS (TaJIOTeHUPOBAHUE,
TUAPUPOBaHUE, TUApaATAIHS,
TUIPOTaJIOreHUPOBaHKE) KaK crioco0
noJstyuyeHus: (yHKIIMOHAIbHBIX
MIPOU3BO/IHBIX YIJIEBOJOPOJIOB, TOPEHUSI.
[Tonumepu3anus 3TUIEHA KaK OCHOBHOE
HaIlpaBJICHUE €r0 UCIIOIb30BaHUA.
[TonuaTHIIeH KaK KPYMTHOTOHHAXHbBIN
MPOAYKT XMMHUYECKOTO IMPOU3BOJCTBA.
[Ipumenenue >TuCHA.

Anxanuensl U kayayku. [lonsTtre 06
alKaJueHax Kak yriaieBoJaopoaax ¢ AByMs
JNBOMHBIMU CBA3sMU. [lonnmepursanus
nuBuHMIA (OyTaaueHa-1,3) kak crmocoo
MOJTY4YEHUS] CHHTETUYECKOIO KayJyKa.
HarypanbHblii 1 CUHTETHYECKUI
Kayuyyku. Bynkanuzanus kaydyka.
Pe3una. [IpumeneHune kayuyka U pe3uHbI.
Anxunbl. CmpoeHue MoneKyivl
ayemunieHa. I OMONIOTUYECKUH PAJT
ankuHoB. Homenkiatypa. M3omepus
YIJIIEPOAHOIO CKEJIETA U MOJIOKEHUS
KpaTHOM CBSI3U B MOJIEKYJle. XUMHUUYECKUE
CBOMCTBA (Ha IPUMEpE aALIETUIICHA):
peakuuu NpUCcOEAUHEHNS

Nzyuenne xumuu Ha 6a30BOM
YpOBHE OPUEHTHPOBAHO HA
obecrnieueHue
00111€00pa30BaTENHLHON U
00IIEeKYTHTYPHOM MOATOTOBKU
BBIITYCKHUKOB.

Coneprkanue 6a30Boro Kypca
MO3BOJISIET PACKPHITh BEAYIIINE
UJICH U OT]ICITbHBIE
TIOJIO’KEHUSI, BOKHBIC B
MO3HABATEIILHOM U
MHPOBO33PEHYECKOM
OTHOIICHHUH: 3aBUCHMOCTh
CBOICTB BEIIIECTB OT COCTaBa
Y CTPOCHHS;
00YCIIOBIICHHOCTH
MIPUMEHCHHSI BEIIECTB UX
CBOMCTBaMM; MaT€pUAIIBHOE
€IMHCTBO HEOPTaHMYECKUX U
OpPraHNYeCKUX BEIIECTB;
BO3PACTAOIIAs POJIb XUMUH B
CO3/IaHUH HOBBIX JICKAPCTB H
MaTepHalioB, B SKOHOMUHU
CBIPbsI, OXpaHEe OKPYKAFOIIEH
Cpepl.

N3yueHne xumuu Ha
yIIIYyOJICHHOM YPOBHE
IpeIoiaraeT MoJHOe
OCBOCHHE 0a30BOTO Kypca U
BKJTIOYAET PaCIIUPEHUE
NPEMETHBIX PE3YIbTaTOB U
COJIepKaHuUA,
OpPUEHTUPOBAHHOE Ha
MOJITOTOBKY K MOCTEAYIOIIEMY
npodeccuoHansHOMY
00pa30BaHUIO; Pa3BUTHE

CTPYKTYpHBIE (hOpMYIIBI
OPraHWYECKUX BELIECTB KaK
HOCHTEINeH HHPOPMAIIH O
CTPOCHHH BEIIECTBA, €T0
CBOMCTBAX U MPUHAICKHOCTH K
OTIPE/IETICHHOMY KJIacCy
COCIMHEHUH;

XapaKTEPU30BaTh OPTAHUUECKHE
BEIIIECTBA M0 COCTAaBY, CTPOCHUIO
Y CBOMCTBaM, YCTaHABJIMBATh
MIPUYHHHO-CJICJICTBEHHBIE CBS3U
MEXTy TaHHBIMH
XapaKTEPUCTHKAMH BEIIECTBA;
MIPUBOIUTH TIPUMEPHI
XUMHYECKUX PEAKIINH,
PACKPBIBAIOIINX XapaKTEPHbIE
CBOMICTBA TUITHYHBIX
MpECTaBUTENEH KJIACCOB
OPraHUYEeCKHUX BEIIECTB C LEIbIO
WX UICHTU(PUKAIIUN |
00BsICHEHHU 001aCTH
MIPUMEHEHNS,

MIPOTHO3MPOBATH BO3MOYKHOCTh
MPOTEKAHUS XUMUYECKUX
peakuii Ha OCHOBE 3HAHUM O
THIIaX XUMHYECKON CBSI3H B
MOJIEKYJIaX peareHTOB U UX
PEaKIIMOHHON CITIOCOOHOCTH;
HCI0JIL30BaTh 3HAHHUS O COCTABE,
CTPOCHHH M XUMHUYECKUX
CBOMCTBAX BEIIECTB I
0e30mMacHOTO MPUMEHEHUS B
MPaKTUYECKOU JIEATEIbHOCTH;
MPUBOIUTH TIPUMEPHI
MPaKTUYECKOTO UCTIOIb30BAHMS
IPOAYKTOB repepaboTKu HePTH

MPUHIUITMAIBHOU
BO3MOYHOCTH
MOJIyYEHUS
OpraHuYeCcKUX
COEAVHEHUH 33JaHHOTO
COCTaBa U CTPOEHUS;
yCTaHaBJIMBATh
B3alMOCBSI3U MEX]Y
(dakTaMu U TEOpHEH,
MPUYMHOU U CIIEICTBUEM
IIpU aHaJIN3e
POOJIEMHBIX CUTYyalui
1 000CHOBaHUU
MIPUHUMAEMBIX pEIICHUN
Ha OCHOBE XUMHYECKUX
3HaHUMU.




ApeHsl

CnupTsl

(ranoreHupoBaHue, eudpuposanue,
TUAPATALINSL, 2UOPO2ATIO2EHUPOBAHUE) KaK
croco0 MOTy4eHHs TOJTUMEPOB U IPYTUX
MOJIE3HBIX NMPOAYKTOB. ['Openue
aleTuiIeHa KaKk HCTOYHUK
BBICOKOTEMIIEPATYpPHOTO TJIAMEHU IS
CBapKU U pe3Ku MeTauioB. [Ipumenenue
aleTUIICHa.

Apensl. beH3011 kak npeacTaBuTeNb
apoOMaTUYECKHUX yIJIEBOJIOPO/IOB.
Cmpoenue monexynv beH3ona.
XUMUYECKUE CBOMCTBA: pEAKIUN
3aMeInIeHus (TaIorTeHUPOBaHNE) KaK
croco0 MOTYyYeHHS] XUMHYECKUX CPEJICTB
3aIUTHl PACTCHUH, MPUCOCTUHECHHUS
(ruppupoBaHH€) KaK JI0Ka3aTEIbCTBO
HEMpeeNbHOro Xapakrepa OeH301a.
Peaxkmus ropenuns. [Ipumenenne 6eH3ora.
Cruprer. Knaccuduxarnmsi,
HOMEHKJIaTypa, U30MEPHUsl CIIUPTOB.
MeraHoa ¥ 3TaHON KaK NPEJCTaBUTEIN
MpEeAEIIbHBIX OJTHOATOMHBIX CIIUPTOB.
XUMHUYECKUE CBOMCTBA (Ha IpUMEPE
MeTaHoJIa ¥ 3TaHOJIa): B3aUMOJICHCTBUE C
HaTpHUEM Kak Croco0 yCTaHOBJICHHUS
HaJM4Ms THIPOKCOTPYIIIbI, PEakUus ¢
raJIor€HOBOIOPOJaMH KaK CIoco0
MOJIy4EHUs] PaCTBOPUTEIIEH,
Jeruapartanus Kak croco0 noaydeHus
sTUieHa. Peakuys ropeHus: CoupThl KaK
TorMBo. [I[puMeHeHne MeTanomna u
araHoJia. PU3NOIOTUYECKOE ACUCTBUE
METaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M
YeJI0BeKa. DTUIICHTJIUKOIIb U TJIMLEPUH
KaK MPeICTaBUTENN MPEACIbHBIX
MHOT0ATOMHBIX criupToB. KauecTBeHHas

WHIUBUTYaIbHBIX
crocoOHOCTEH 00yUYarOmMXCs
myTeM 0oJiee rIy0oKOro, 4eM
9TO MPEAYCMATPUBACTCS
0a30BBIM KYpPCOM, OCBOCHUS
OCHOB HayK, CHCTEMaTHYECKUX
3HAHWIA, YMCHUE TPUMCHSITh
MOJTy4YCHHBIC 3HAHUS JUIS
pEIICHUS TPAKTUICCKUX U
y4eOHO-HCCIIeI0BATENbCKIX
3a7a49 B I3MEHEHHOM,
HECTaHJApPTHOW CUTYAILlVH;
YMEHHE CHCTEMaTH3UPOBATh U
0000111aTh MOTY4YEHHbIE
3HaHus. M3ydyeHue npeamera
Ha yriayOJeHHOM ypOBHE
03BOJISIET ChOPMHUPOBATH Y
00yJaronMXxcsi yMeHHE
aHAJIU3UPOBATh,
IPOrHO3UPOBATh U OLICHUBATh
C IIO3UIINHU DKOJIOTHUYECKOU
0€30I1aCHOCTH IIOCJIEACTBUSI
OBITOBOM 1
IPOU3BOJICTBEHHON
JeSITeIbHOCTH YEJIOBEKa,
CBSI3aHHOM C MOJY4YECHUEM,
MPUMEHEHHEM U
nepepaboTKOM BEIIeCTB.

¥ TIPUPOJIHOTO Tas3a,
BBICOKOMOJIEKYIISPHBIX
COeMHEHUH (MOIUATHIICHA,
CHHTETHYECKOTO KaydyKa,
aleTaTHOI'O BOJIOKHA);
MIPOBOJIMTH OMBITHI 110
pacro3HaBaHUIO OPraHMYECKIX
BEIIECTB: TIUIEPHHA, YKCYCHOM
KHCJIOTHI, HETIPEIENIbHBIX JKUPOB,
TJTFOKO3BI, Kpaxmaia, OeJIKOB — B
COCTaBe MUIIEBBIX MTPOAYKTOB U
KOCMETUYECKUX CPEJICTB;
BJIAJICTh MPABHJIAMH U TIPUEMaAMHU
0e30macHOM paboTHI C
XUMHYCCKUMH BEIIECTBAMHU U
1ab0paToOpHBIM 000PYI0BAaHUEM;
yCTaHaBIINBATh 3aBUCUMOCTD
CKOPOCTH XUMUYECKOW peaKiuu
U CMEIIECHUS] XUMHYECKOTO
pPaBHOBECHS OT PA3IUYHBIX
(haKTOPOB C IENBIO OTIPEICTCHUS
ONTUMAJIbHBIX YCIOBHA
MPOTEKAHUSA XUMHUYECKUX
MIPOLIECCOB;

MPUBOJIUTH IPUMEPBHI THIIPOIN3a
COJIEH B ITOBCEIHEBHON YKU3HU
YeNoBEKa;

MPUBOJIUTH IPUMEPHI
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIHHBIX PEAKIUil B
MpHUPOJie, TPOU3BOJCTBEHHBIX
npolieccax u
KU3HEIEATEILHOCTH
OpPraHU3MOB;

MPUBOIUTH TIPUMEPHI
XUMHYECKHUX PEaAKIIHi,




denon

AJnaeruabl

KapGonoBsie
KHCJIOTBI

peaxkiusi Ha MHOTOaTOMHbBIE CIIMPTHI U €€
MIPUMEHEHME U1l PaclO3HABAHUS
[VIMLIEPUHA B COCTaBE KOCMETUYECKUX
cpeacTB. [IpakTnueckoe NpuMEHEHNE
STUJICHTJIUKOJIS U IIIULIEpUHA.

®enout. Ctpoenue MoJIeKyibl (peHoa.
B3aumHoe BiusiHUE aTOMOB B MOJIEKYJIE
¢benona. XuMHUYECKHE CBOMCTRA!
B3aMMOJICHICTBHE C HATPHUEM,
TUAPOKCHIOM HATpHs, OPOMOM.
[Ipumenenue denona.

Anbnerunpl. Meranans (hopmanbaerun)
Y dTaHaJb (aeTaIbJIeTHI) KaK
MIPeICTaBUTENH MPEAETbHBIX
anbyeruioB. KauecTBeHHbIE peakliiy Ha
KapOOHUJIbHYIO IPYNITY (peakuust
«cepeOpsTHOTO 3epKajiay,
B3aUMO/ICHCTBUE C THAPOKCUAOM MeIn
(IT) 1 ux mpuMeHeHne 111 OOHAPYKEHUS
MpeiebHBIX aJbJACTUIOB B
MIPOMBIIIJIEHHBIX CTOYHBIX BOJAX.
TokcuyHOCTH anbaeruaoB. [Ipumenenue
(dbopmanpaeruaa u aueTalbIerua.
KapOoHoBBIE KUCTOTHI. YKCYCHAS
KHCIIOTA KaK MPeJCTaBUTEINb IPeesIbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XHUMHYECKUE CBOMCTBA (HA IpUMEPE
YKCYCHOM KUCJIOTHI): PEaKIUH C
MeTaJJlaMU, OCHOBHBIMU OKCH/IaMU,
OCHOBAHUSIMHU U COJISIMU KaK
MOATBEPKICHUE CXOACTBA C
HEOpPraHMYeCKUMHU KHcIoTaMu. Peakius
3Tepu(UKAINU KaK CIOCO0 MOTydeHUs
cnoxHbIX 3¢upoB. [IpumeHenne
yKCyCcHOM kucnoTsl. [IpencraBienue o
BBICHINX KapOOHOBBIX KHCIOTAX.

pacKphIBAIOIIUX 00IIHE
XHUMHYECKHUE CBOMNCTBA MPOCTHIX
BEIIIECTB — METAJLJIOB U
HEMETAJLIOB;

MPOBOJMTH PacUeThl HA
HAXO0XJICHUE MOJICKYJISIPHOM
(bopMyITBI YTIIEBOJOPOIA TIO
MPOJYKTaM CTOpPaHUS | 110 €TO
OTHOCHTEIBHOM IIJIOTHOCTH U
MaCCOBBIM JIOJISIM DJIEMEHTOB,
BXO/SIIIIUX B €70 COCTAB;
BJIQJICTh MTPABUIIAMUA
6e3omacHOro oOpaleHus ¢
eIKUMU, TOPIOYUMHU U
TOKCHUYHBIMHU BEIIECTBAMH,
cpencTBamMu OBITOBOW XUMHUH;
OCYIIIECTBIISATH TIOMCK
XUMUYECKON WH(POPMAIIUH TI0
Ha3BaHUSM, UJCHTU(DUKATOPAM,
CTPYKTYPHBIM (opMysIam
BEIIIECTB;

KPUTUYECKH OLICHUBAThH U
HHTEPIPETUPOBATh XUMUUYECKYIO
nH(popMaIHIo, COAEPKALTYIOCS B
COOOIIEHHUSX CPEJICTB MAaCCOBOM
uHpopMaru, pecypcax
WuTepHera, HAy4HO-
MOMYJISIPHBIX CTaThsIX C TOYKU
3pEHUs ECTECTBEHHO-HAYUYHOM
KOPPEKTHOCTH B IIEJISIX
BBISIBIIEHUS OIIMOOYHBIX
CYXICHUI U (POPMHUPOBAHUS
COOCTBEHHOH TO3UIINY;
MPEJICTABIISITH MMYTH PEIICHUS
rI00aNBHBIX TPOOIIEM, CTOSIINX
nepe]] 4eI0BEYECTBOM:




CnoxHele
3(UPHI U KUPBHIL.

VTrieBoan!.

Crnoxuble 3¢upsl 1 xKupbl. CI0XKHbBIE
3¢UpPHI KaK MPOTYKTHl B3aNMOICHCTBUS
KapOOHOBBIX KHUCJIOT CO CITUPTAMHU.
[IpuMenenue coxxHbIX YPUPOB B
MUIIEBOU U TapQroMepHOA
MPOMBIIIIIEHHOCTH. JKUPBI KaK CIIOKHbBIE
3UPHI TIUIEPUHA U BBICIITUX
KapOOHOBBIX KUCIIOT. PacTuTenbHbie
YKUBOTHBIE KUPBI, UX COCTAB.
Pacnio3naBaHue pacTUTENBHBIX )KUPOB Ha
OCHOBAHUU UX HETIPEJEIHHOTO
xapakrepa. [I[pumenenue xupos.
[M'aaponu3 unm OMBIIICHUE JKHPOB KaK
CHOCO0 MPOMBIIIIEHHOTO MOJy4YeHUS
COJIEH BBICIITUX KapOOHOBBIX KUCIIOT.
MBp114 KaK COJIM BBICIIUX KapOOHOBBIX
KucnoT. Mororue cBoiicTBa MbLIIa
Knaccudukanus yriieBoosB.
Haxoxnenue yrieBooB B MPUPOJIE.
I'mroko3a Kak alibAETUAO0CIHPT.
bpoxenue riroko3el. Caxapo3sa.
I'maponns caxapossl. Kpaxman u
LIEJUTIOI03a KaK OMOJIOTHYECKHUE
MOJIMMEpPbl. XUMUYECKHE CBOMCTBA
KpaxmaJia " eJITI0I03bI (THIPOIU3,
Ka4yeCTBEHHAsl peaKkius ¢ M0JI0M Ha
KpaxMall U €€ IPUMEHEHUE IS
oOHapyXeHHs Kpaxmalia B IPOyKTax
nutanus). [I[pumenenue u
OHoJOruYecKas poJib yriieBOI0B.
[TonsiTe 06 UCKYCCTBEHHBIX BOJIOKHAX
Ha MpUMepe alleTaTHOTO BOJIOKHA.
WNnentudukaims opraHuuecKux
coeMHeHUN. [ eHeTnyeckas CBsI3b MEXKIY
KJIaCCaMH OPraHUYECKUX COCAMHEHUH.
THIbl XUMHUYECKUX PEAKLIMM B

HKOJIOTUYECKUX,
SHCPIreTUUCCKUX, ChIPLCBLIX, U
POJIb XUMHUHU B PCIICHUHN 3TUX
npooJeM.




AMUWHOKHCIOTEI
" OeJIKn

Teopernueckue
OCHOBBI XUMUHU.
Crpoenue
BEIIECTBA.

OPraHU4eCKOM XUMHUH.

CocraB 1 HOMEHKJIATYpA.
AMUHOKHUCIIOTHI KaK aM(pOTEpHBIE
opranuyeckue coequnenus. [lentuanas
CBsI3b. bruonornueckoe 3HaueHueE O-
aMHHOKHUCIIOT. O0IacTH MPUMEHEHUS
aMUHOKHCIIOT. benku kak mpupoaHbie
6uononumepsl. CocTaB U CTpOEHUE
0enkoB. XMMHUYECKHUE CBOMCTBA OEITKOB:
ruposu3, AeHarypanus. OOHapyxeHue
OEJIKOB TP MOMOIITH KaYECTBEHHBIX
(uBeTHbIX) peakiuil. [IpeBpaiienus
OENKOB MUIIHN B OpraHU3ME.
buonorunueckue QpyHkIM OEIKOB.
CoBpeMeHHast MOJIeTTb CTPOCHHUS aToMa.
DneKkTpoHHas KOHPUTypaus aToma.
OcHOBHOE U BO30YXJICHHBIE COCTOSHUS
aTomoB. Knaccuduxarus XuMuyeckux
AJIEMEHTOB (-, p-, d-2JIeMEHTHI).
Oco0eHHOCTH CTPOEHHS SHEPTETUYECKUX
YpOBHEH aTOMOB d-3JIEMEHTOB.
[leproauueckas cucteMa XUMHUYECKUX
anemenToB .. Menneneena.
®usnueckuit cmpici [lepuoanueckoro
3akoHa /.M. MenaeneeBa. [Ipuununsl u
3aKOHOMEPHOCTH U3MEHEHHS CBONCTB
AJIEMEHTOB U X COCTUHEHHIA 10
MepHoaM U IpyImaM. DIEeKTPOHHAs
MIPUPOIa XUMHUYECKOH CBS3HU.
DNEeKTPOOTPULIATEIBHOCTD. Buibl
XMUMHYECKOH CBs3U (KOBAJCHTHAs,
WOHHasl, MeTa/NTnYecKasi, BOJOPOIHAS) U
MEXaHU3MBI ee 00pa30BaHMUsL.
Kpucrannunueckue u amopdHbie
BEIECTBA. TUIMBI KPUCTAIITUIECKUX
penieTok (aToMHasi, MOJICKYIsIpHas,

OBJIJICHUE TIPHEMaMH PaOOTHI
¢ nH(popMaIuet XUMUIECKOTO
CoAepKaHus, MPEICTaBICHHON
B pa3Hoil popme ( B Buze
TeKcTa, GopMyJ, rpapuKoB,
TaOJMYHBIX TAHHBIX, CXEM,
dotorpaduii u ap.);

CO3/IaHUE OCHOBBI TSI
dbopMupOBaHUs HHTEPECA K
pacCIIUpPEeHUIO U YIITyOJICHHIO
XUMHYECKUX 3HAHUU 1
BBIOOpA XUMUU KaK
npoUIBHOTO MpeaMeTa IPH
nepexo/ie Ha CTYIEHb
cpemHero (IMOJHOTO) 00IIeTro
o0pa3zoBaHus, a B
JaJIbHEUIIIEM U B KauecTBe
cthepsl cBoCH
npoeCCHOHAITBHOU
JEeSITEIbHOCTH




Bunasr
XUMHYECKOM
CBSI3H,
KPUCTAJUTMYECK
1€ PEIICTKH.

XUMHYECKHUE
peakuuu

HucnepcHbie
CUCTEMBI.

OKHCIIUTEILHO-
BOCCTAaHOBUTEND
HBIE PEAKITUU.

WOHHAas1, MeTaJuInuecKasi). 3aBUCUMOCTb
(U3NYECKUX CBOMCTB BELIECTBA OT THIIA
KPUCTAJUIMYECKOU pemeTku. [IpuunHel
MHOT000pa3us BEIICCTB.

XHUMHUYECKHE peakuuu. ' oMOreHHsie u
reTeporeHHble peakiuu. CKOpoCcTh
peaxiuy, ee 3aBUCMMOCTb OT Pa3IMUHbIX
(aKTOPOB: MPHUPOIBI PEATHPYIOLIIX
BEILECTB, KOHIIEHTPALUH pearupyronmx
BEILECTB, TEMIIEPATYPbI, IIOIIAIU
peakuOHHON NOBEPXHOCTH, HATTUUUSI
Karanu3aTopa. Posb KkaTanu3aTopos B
MIPUPO/IE€ U TPOMBILIUIEHHOM
npou3BojicTBe. OOpPaTUMOCTh PEaKIIMA.
XHWMHUYECKOE PAaBHOBECHE U €TO
CMEIIIEHUE O] ACHCTBUEM Pa3IMYHbBIX
(hakTOpOB (KOHIIEHTPAIUS pEareHTOB WIIN
MPOJIYKTOB pEaKIuu, 1aBJIcHHE,
TEeMIIepaTypa) AJIs CO3TaHUsI
ONTUMAJIBHBIX YCIIOBUN MPOTEKAHUS
XMUMHUYECKUX MPOIECCOB.

Peakuuu B pacTBOpax »neKTpoOIUTOB. pH
pacTBopa Kak 1oKa3areib KUCIOTHOCTH
cpensbl. ['unponus coneit. 3HaueHue
TUAPOJIN3a B OMOJOTMYECKUX OOMEHHBIX
npoueccax. OKUCIUTENBHO-
BOCCTaHOBUTEIbHBIC PEAKIINH B IPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U
KU3ZHEJEATEIbHOCTH OPTraHU3MOB.
OKHUCIUTENHEHO-BOCCTAHOBUTEIHHBIC
CBOMCTBA MPOCTHIX BEUIECTB — METAIIJIOB
TJIAaBHBIX MU TOOOYHBIX NOATpYyNN (Meab,
’KeJe30) U HeMEeTaJlJIOB: BOJOpO/ia,
KHCIIOPO/J1a, TAJIOTEHOB, CEpPBI, a30Ta,
¢bocdopa, yrnepona, kpemuus. Kopposus
METaJUIOB: BUbI KOPPO3HH, CIIOCOOBI




XUMHS U KU3HbB.

3alUThl METAJUIOB OT KOPPO3HUHU.
Onexmpoauz pacmeopos u pacniagos.
Ilpumenenue snekmponusa 6
NPOMBLULIEHHOCTU.

Hay4unble MeTO/ bl TIO3HAHUS B XUMUH.
Hcrounuku xumuyeckon nHdopmaiuu.
[Touck nHpOpPMAITUH TIO HA3BAHUSIM,
UICHTH(PHUKATOPAM, CTPYKTYPHBIM
dbopmynam. MoaenupoBanue
XUMUYECKUX TIPOIIECCOB U SBJICHUM,
XUMUYECKUU AHAIU3 U CUHmMe3 KaK
METO/Ibl HAYYHOT'O TIO3HAHUSI.

Xumus ¥ 310poBbe. JIekapcTsa,
(hepMeHThI, BUTAMUHBI, TOPMOHBI,
MHHEpaIbHbIE BOJBI. [Ipo0iemsr,
CBSI3aHHBIE C MPUMEHEHHEM
JIEKapCTBEHHBIX TpermapaToB. BpeaHsie
MIPUBBIYKU U (DAKTOPHI, pa3pylIaAOIIHIe
3I0POBBE (KypeHHue, yImoTpeOIeHne
AJIIKOTOJIsI, HapKOMaHus ). ParmonanbHoe
mutanue. [luwesvle 0obasku. Octosbl
nUWesot Xumu.

XUMUS B TOBCETHEBHOM KU3HM.
Mortomye 1 YUCTSIIHE CPECTRA.
Cpeocmea 6opbObI ¢ ObIMOBLIMU
HACEKOMbIMU. peneiieHmbl,
uncexkmuyuowvl. CpeacTBa JMIHON
TUTUEHBI 1 KocMeTUKH. [IpaBuiia
0e301acHOi pabOThI C SIKUMH,
TOPIOYUMH B TOKCHYHBIMHU BEIIECTBAMH,
cpencTBaMu OBITOBON XUMHH.

XUMMS A CENBCKOE XO3SHUCTRO.
MuHepanbHble 1 OPraHUYECKUE
ynoopenus. CpencTBa 3alliuThl paCTEHUM.
Xumus 1 3Hepretuka. [Ipupoassie
WCTOYHUKHU yriaeBoopoaoB. [Ipupoansrit

OCBOEHHSI OCHOBHOM
00pa30BaTENIbHON MPOrpaMMbl
OCHOBHOTO OOIIIEro
00pa3zoBaHus SABISIOTCS:
0CO3HaHHE OOBEKTUBHOM
dbopMupoBaHUe YMEHUMN
YCTaHABIIUBATH CBSI3H MEKITY
peanbHO HaOII01aeMbIMU
XUMHWYCCKUMH SIBIICHUSMHU U
IpoIreccamu,
TIPOUCXOISAIINMH B
MHKPOMHPE aTOMOB U
MOJIEKYII, OOBSICHATH
MPUYHHBI MHOTOOOpa3ust
BEIIECTB, 3aBUCUMOCTh UX
CBOWCTB OT COCTaBa 1
CTpOEHHUS, a TAKKE
00YCIIOBIICHHOCTD
PUMEHEHHUS BEUIECTB
0COOCHHOCTSIMU MX CBOMCTB;
npUOOpEeTEeHUE OMbITa
MPUMEHEHUS XUMHYECKUX
METO/IOB U3y4EHHS BEIIECTB U
UX MPEeBPAILCHUH:
HaOII0JICHHE 32 CBOWCTBAMU
BEIIECTB, YCIOBUSMU
MPOTEKAHUS XUMHUYECKUX
peaxIuii; MpoBeJICHHE OTBITOB
U HECIIO)KHBIX XUMHUYECKUX
IKCIIEPUMEHTOB C
UCIIOJIb30BaHUEM
71a00paTOPHOTO

-0CO3HaBaTh 3HAYCHUE
TEOPETHUYECKUX 3HAHU
JUISL IPAKTUYECKOM
JIeSITeTbHOCTH
yeJioBeKa’,

-OIMKUCHIBATh M3yUEHHBIE
00BEKTHI KaK CUCTEMBI,
MIPUMEHSIS JIOTUKY
CHCTEMHOTO aHaJN3a;
-IIPUMEHSATH 3HAHUS O
3aKOHOMEPHOCTSIX
MEePUOINYECKOM CHU-
CTEMbl XUMHUECKUX
AIIEMEHTOB JJIst
00BsACHEHUS U
MIpe/IBUJICHUS] CBOMCTB
KOHKPETHBIX BEILIECTB;
-pa3BUBaTh
HH(pOpPMAITMOHHYIO
KOMIIETEHTHOCTh
MOCPEJCTBOM
yrayOneHus 3HaHU# 00
WCTOPUU CTAHOBJICHHUS
XUMHUYECKOHN HayKH, e€
OCHOBHEBIX ITOHATHH,
MEPUOANYECKOrO 3aKOHA
KaK OJIHOTO U3
BaKHEHIINX 3aKOHOB
MIPUPOJIBI, a TAKXKE O




Y TIOITyTHBIA HEPTAHOM ra3bl, KX COCTaB
u ucnosnb3oBanue. CoctaB HEPTH U ee
nepepabortka. HedrenpoyKThi.
OxkrtanoBoe yucio 0enzuHa. Oxpana
OKpYXKaroILEen cpeapl Ipu
HedTenepepaboTKe U TPAHCHOPTHPOBKE
HE(PTENPOTYKTOB. ATBTEPHATUBHBIC
HMCTOYHUKU SHEPTUH.

XHUMHS B CTPOUTENBLCTBE. L[eMeHT.
beron. Ilogbop onTManbHbIX
CTPOUTENIbHBIX MAaTEPHUAJIOB B
MPaKTUYECKON JIeSITEIbHOCTH YeJIOBEKa.
XUMUS U 3KOJOTHsI. XUMUYECKOE
3arpsi3HEHNE OKPYKaIoIel Cpeibl U ero
nocaeacteusi. Oxpana ruapocepsl,
MOYBbI, aTMOC(EpHI, PIIOPHI U PayHbI OT
XUMHUYECKOTO 3arpsi3HEHUSI.

00opyoBaHus ¥ IPUOOPOB;
YMEHHE OKa3bIBaTh IEPBYIO
IOMOIIb ITPpH OTPABJICHUAX,
0XKOr'ax U JpYrux TpaBMax,
CBJA3aHHBIX C BEIICCTBAMU U
1a00paTOPHBIM
000pyTI0BaHHEM;

HaxoxneHnue MoJieKyIsipHOI
bopMyITBl OPraHUYECKOTO
BEII[ECTBA I10 €r0 MJIOTHOCTH U
MAacCCOBBIM JIOJISIM JIEMEHTOB,
BXO/ISIIIIMX B €T0 COCTaB, WU
10 TIPOTyKTaM CTOpPaHUS.
PacueTsl maccoBoii 1011
(Macchl) XUMUYECKOTO
COEIMHEHUS B CMECH.
Pacuetsr maccer (00beMa,
KOJIMYECTBA BEIECTBA)
MPOJIYKTOB PEaKIUu, €CIIU
OJIHO M3 BEIIECTB J]aHO B
n30bITKE (MMEET MIPUMECH ).
Pacuetsl maccoBoil win
00BEMHOM JTOJM BBIXOJ1A
IPOJYKTa PEaKIMd OT
TEOPETUYECKH BO3MOKHOTO.
Pacuets! TerioBoro s dexra
peaxIuu.

Pacuetsl 00BeMHBIX
OTHOIICHUI Ta30B MPU
XUMUYECKUX PEAKIUAX.
PacueTs macchl, 00béMa U T.1.

COBPEMEHHBIX
JIOCTHKCHUSX HAYKU U
TEXHUKHU.

Conep:kanue yueOHOT0 npeaMeTa, Kypca




Xumus. [losiBiieHHE U pa3BUTHE OPraHUYECKOM XMMUU Kak Hayku. [Ipeamer oprannueckoi xumuu. MecTo U 3Ha4€HHE OPraHuYeCKOM XMMHUH B CUCTEME
€CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHUE KaK IOPSIOK COEIUHEHMs] aTOMOB B MOJIEKYJIE COTJIACHO UX BaJEHTHOCTH. OCHOBHBIE IOJIOKEHUS TEOPUM XUMHUYECKOIO
CTpOEHUS OpraHnyeckux coennHeHuil A.M. ByrnepoBa. YriepoHblil ckeneT opraHnyeckoi Mosekynbl. KpaTHOCTh XUMHUYECKOH CBSI3U. 3aBUCHUMOCTh
CBOMCTB BEIIECTB OT XMMHUYECKOTOo CTpoeHUs MouieKyn. M3omepus u uzomepsl. [lonstue o dyHkuuonanpHOU rpynme. [IpuHIunsl Kiaccupukanuu
OpraHMyeckux coeuHeHui. CucremaTueckas MeXayHapo AHass HOMEHKJIaTypa U IPUHLIUIIBI 00pa30BaHusl Ha3BaHUN OpraHMYECKUX COEAUHEHUH.
Anxanbl. CTpoeHre MOJIeKyibl MeTaHa. ['oMonorndyeckuit psan ankanoB. ['omosioru. Homenknatypa. M3omepust yriaepoaHoro ckenera. 3aKOHOMEPHOCTH
U3MEHEHUs (PU3NYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (Ha MpUMEpPE METaHa W 3TaHA): pEeakLUU 3aMelleHus (raJoreHupOBaHUE), NErHIPUPO BAaHUS
KaK crnocoObl TOJY4YeHHs] BaKHEHIIMX COEAMHEHWH B OPraHMYeCKOM CHHTe3e. |'opeHune MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHUKOB TeIUla B
MIPOMBIIITIEHHOCTH U ObITy. HaxoxaeHue B npupoje u npuMeHeHue ajkaHoB. [loHsATHe 0 UKIoanKaHax.

Ankensl. CTpoeHHE MOJIEKYIBI ATHIIeHA. ['oMoniorndeckuii pan ankeHoB. Homenknarypa. 3oMepus yriepogHOro ckesnera U MOJI0KEHUs: KpaTHOU CBS3U
B MoJjekyine. XHMHUYECKHE CBOMCTBa (Ha NpUMeEpe JTUJIEHA): peakUWh NPHUCOEAMHEHHUs (TaJloTeHUpOBaHUE, TUAPUPOBAHME, THIpaTalus,
TUIPOTaJIOreHUPOBaHUE) KaK Coco0 MoimydeHHus (pyHKUIMOHAIBHBIX MPOU3BOIHBIX YIJI€BOAOPOJOB, ropeHus. Ilomumepusanuys 3TuieHa Kak OCHOBHOE
HaIlpaBJICHUE €ro UCII0Ib30BaHus. [IoIMAITHIIEH Kak KPYITHOTOHHAKHBIN NPOAYKT XUMAYECKOTO MPOU3BOACTBA. [I[puMeHeHne sTueHa.

Ankanuensl U kaydyku. [loHsTue 00 amkaaMeHax Kak yrieBOJOpoJax ¢ ABYMsI TBOMHBIMU CBsi3siMH. [lomuMmepusanus auBuHuiIa (Oyraauena-1,3) kak
Croco0 MoJIydeHUs] CUHTETUYEeCKOro Kayuyka. HaTypanbHblf U cCHHTeTHYeCKUH Kayuyku. Bynkanuzanus kayuyka. Pesuna. [Ipumenenue xayuyka u
PE3VHBI.

Ankunbl. CTpo€HHE MOJIEKYJbI alleThieHa. ['oMonorndeckuid psa ankuHoB. Homenkiarypa. M3oMepus yriepoaHOTo CKeEJIeTa W MOJIOKEHUS KPaTHOM
CBSI3M B MouleKyJe. XMMHUYECKHE CBOICTBAa (Ha NpuUMepe aleTUIICHAa): peakUUu NPUCOEAMHEHUs (TaJIoOr€HUPOBAHUE, 2udpuposauue, TUIpaTalys,
THJPOTaJIOTEHUPOBAHUE) Kak CIOcO0 MOJIydeHUs [MOJUMEpPOB M JAPYrMX IHOJIE3HBIX MPOAYKTOB. lOopeHue aleTwieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU I CBAPKU M PE3KH MeTauIoB. [Ipumenenue anernieHa.

Apenbl. beH3071 Kak MpeacTaBUTEIh apOMATHYECKUX YIriIeBOAopoAoB. CTpoeHHE MOJIEKYIbl O€H30J7a. XUMHUUYECKHE CBOMCTBA: PEAKIIUU 3aMEIICHHS
(ranoreHupoBaHHE) Kak CHOCOO TMOITY4EHUS XUMHUYECKUX CPEICTB 3allUThl PACTEHWH, NPUCOEIUHEHUs (TUAPUPOBAHME) KaK J0Ka3aTeNIbCTBO
HenpeAeabHOro Xxapakrepa 6eH3ona. Peakuus ropenus. [Ipumenenue 6ensona.

Crnuptel. Knaccudukanusi, HOMEHKIATypa, H30MepHUsl CHMPTOB. MeETaHOJN W 3TaHOJ Kak IPEICTaBUTENM IPENesbHbIX OJHOATOMHBIX CIIMPTOB.
XuMHUECKue CBOMCTBA (Ha MpUMepe METaHoJIa U 3TaHO0JIa): B3aUMOJEHCTBUE C HATpUEM KaK Clloco0 YCTaHOBJIEHUS HAJIMYUS MHMIAPOKCOTPYIIIIbI, PEaKIus
C TaJlor€HOBOJIOPOJIaMH KaK CIOCOO IOJIydeHUs PacTBOpHUTENEH, Jerujaparanus Kak crnocoO MojydeHHs 3TuieHa. Peakius ropeHus: CIOMPTHI Kak
TorumBo. IIpuMeHnenne meranona u sta”osa. PU3MONIOrMYECKOEe NEHCTBUE METaHOJa U 9TAaHOJIA HA OPraHU3M YeJIOBEKA. DTUIICHIJIMKOJb U I LEPUH
KaK MPEJCTaBUTENN IPEIEIbHBIX MHOTOATOMHBIX CIIMPTOB. KauecTBeHHas! peakliis Ha MHOTOATOMHBIE CIIUPTHI U €€ IPUMEHEHUE Ul PaclO3HABAHMS
IJIALIEPUHA B COCTaBE KOCMETUYECKUX CPEACTB. IIpakTueckoe NpuMeHEeHNe STUIICHIVIMKOJIA U TIMIIEpHHA.

@enois. Ctpoenue Mosekynsl (eHona. B3aumHoe BinusHHE aToMOB B Mojekyle (eHosa. XUMHUECKHE CBOWCTBA: B3aUMOJECWCTBUE C HATPHUEM,
THJIPOKCUAOM HaTpus, OpomoM. [Ipumenenue penomna.

Anpneruapl. Metanans (popmanbaerusl) M STaHadb (aleTanbIerui) Kak MpeiCTaBUTENN NpeAeibHBIX albleruaoB. KauecTBeHHbIE peakiuu Ha
KapOOHWJIBHYIO Tpynny (peakius «cepeOpsHOro 3epkana», B3aumozelcTBue ¢ ruapokcupoMm meaun (II) m ux mpumeHeHue aast oOHapyKeHUsS
MpeeNbHBIX albJIETUI0B B IPOMBIIIICHHBIX CTOYHBIX BoJaX. TOKCHYHOCTH anbAeruioB. [IpuMenenne popmanpaernia 1 aneTaabaeruia.



KapOoHOBBIE KUCHIOTHL. YKCYCHas! KHCIIOTa KaK MPEICTAaBUTENb MPEIEIbHBIX OTHOOCHOBHBIX KapOOHOBBIX KUCIIOT. XUMUYECKHE CBOMCTBA (HA IpUMeEpe
YKCYCHOM KHCJIOTBI): PEAKIMU C METa/lIaMHU, OCHOBHBIMU OKCHUJIaMU, OCHOBAHMSIMU U COJISIMU KakK MOJATBEPXKICHUE CXOJICTBA C HEOPraHMYECKUMH
KHcIoTaMH. Peakiusi sTepuduKauu Kak croco0 TONydeHHs CIOXKHBIX 3¢pupoB. IlpuMeHeHue YKCYyCHOW KHUCIOTHL lIpencraBiieHne O BBICHIUX
KapOOHOBBIX KHCIIOTAX.

CnosxHabie 3pupbl U kupbl. CIIOKHBIE dUPHI KaK MPOJIYKTHl B3aUMOJCUCTBHS KapOOHOBBIX KHCJIOT CO cUpTamu. [IpuMeHeHue CIOXKHBIX 3(UPOB B
MUIICBOW U MapPIOMEPHON MPOMBINIICHHOCTH. JKHUPBI KaK CIIOXKHBIC d(DUPHI TJIMIIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PaCTUTENhHBIC U KUBOTHEIC
KUPBI, X cOCTaB. Pacro3HaBaHue pacTUTEIBHBIX KUPOB Ha OCHOBAHMU UX HEMpeAeabHOro xapakrepa. [I[puMmenenue xupoB. ['Mapoau3 win oMblJIeHUE
KUPOB KaK CIOCOO TMPOMBINUICHHOTO IOJIY4EHUsSI COJCH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA KaK COJM BBICIINX KapOOHOBBIX KHCIOT. Moromiue
CBOICTBa MbLJIA.

VYrneoabl. Knaccudukarus yrineBonoB. Haxoxaenue yriieBo 0B B ipupojie. [roko3a kak anpaeruaocnupt. bpoxkenue ritoko3sl. Caxapo3a. ['maponus
caxapo3sbl. Kpaxmai u 1eono3a kak 0MoJIOTHYeCKHe oJIUMEpPbl. XUMUYECKHE CBOMCTBA KpaxMalia U LeJUTI0I036! (THAPOJIN3, KaYeCTBEHHAs PEaKITUs C
HOJIOM Ha KpaxMall M €€ IPUMEHEHHUE Ui OOHapyKEHUsI KpaxMalsia B IpoaykTax nutanus). [I[pumenenue u Ouosorudeckas poib yriieBojaoB. [loHsaTre
00 MCKYCCTBEHHBIX BOJIOKHAX HA MPUMeEpPE arleTaTHOTO BOJIOKHA.

Nnentuduxanus opraHndeckux coeauHeHud. ['eHeThueckas CBA3b MEXKIY KJIacCaMH OpPraHUYECKUX COCIWHEHUM. THUIbl XUMHUUYECKHX pEakluid B
OPraHU4eCcKO XUMHUH.

AMUHOKHUCTOTHI B Oeiku. CocTaB U HOMEHKIIaTypa. AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHnueckue coenuuenus. [lentuanas cBsa3b. buonorndeckoe
3HAYECHHE O-aMUHOKHUCIOT. O0nacTy MpUMEHEHUsT aMHHOKHUCIIOT. benku kak mpupoaHsie OnomosmMepbl. CocTaB M CTpoeHHE OENKOB. XUMHUYECKUE
CBOMCTBA OCJIKOB: THUAPOIN3, neHarypanus. OOHapy)eHrne OETKOB MPH IMOMOIIM KaueCTBEHHBIX (IIBETHHIX) peakiuii. [IpeBparenus 6€IKOB MUIIK B
opranusme. buosornueckue GyHKIIUN OEIKOB.

Tunbl pacyeTHbIX 32/1a4:

HaxoxpaeHnue moekyasipHOi (OpMyIibl OPraHU4eCcKOro BEIIeCTBa MO €ro MIIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, WIH IO
MPOJYKTaM CTOPAHMSL.

Pacuetsl MmaccoBo# 10511 (Macchl) XUMUYECKOTO COSAMHEHUS B CMECH.

Pacuertsl macchl (00beMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH).

Pacuetsl MmaccoBoi miiM 00BEMHOMN JJOJIU BBIXO/1a MPOAYKTa PEaKLUU OT TEOPETUUECKH BO3MOXKHOTO.

IIpumepHbIe TeMbI IPAKTHYECKHUX PadoT

KauectBeHHOe onpezenenue yriaepoia, BOJOPOAA U XJIOpa B OPraHUYECKUX BEIIECTBAX.

KonctpynpoBanue mapocTepKHEBbIX MOJIENEH MOJIEKYJI OPraHUYECKUX BEIIECTB.

[Tony4yeHune yKCyCHOM KUCIOTHI U U3yYEHUE €€ CBOMCTB.

CBoiicTBa 0JIHOATOMHBIX 1 MHOTOQTOMHBIX CIIUPTOB.

Peurenne skcnepuMeHTaIbHBIX 33a4 HA MMOJIYyYEHUE OPraHUYECKUX BEUIECTB.

Pemrenne skciepuMeHTaNIbHBIX 337]a4 Ha paClIO3HABAHNE OPraHMYECKUX BEILIECTB.

Teopernueckrie OCHOBbI XUMUH
Crpoenue BemectBa. CoBpeMeHHass MOJENb CTPOCHUS aToMa. DIEeKTpoHHAss KoHurypamnus aroma. OCHOBHOE U BO30YKJIEHHBIE COCTOSHUSI aTOMOB.
Knaccudukanuss XuMUYECKHUX DJIEMEHTOB (s-, p-, d-amemeHThl). OCOOCHHOCTH CTPOCHHSI DHEPreTHMYECKUX YpOBHEH aromMoB d-3J€MEHTOB.



IIepnoanueckas cucrema xumudeckux snemeHToB .M. MenneneeBa. @usnueckuii cmbica llepuonnueckoro 3axona /[[.M. Menneneesa. IIpuunnel u
3aKOHOMEPHOCTH H3MEHEHHs CBOICTB 3JIEMEHTOB M HUX COEAMHEHUH M0 MepuojJaM M TIpynmnaMm. OJEKTPOHHAs MPUPOJa XUMHUYECKOW CBS3H.
DNEeKTPOOTPUIIATEIBHOCTh. BHIBI XMMHYECKOW CBSI3M (KOBaJCHTHAs, HOHHAs, MeTaJUIMYecKas, BOJOPOAHAsA) M MEXaHH3Mbl €€ 00pa30oBaHHS.
Kpucrannuueckue u amopgHble BelecTBa. THUIbl KPUCTAJUIMUECKUX PELIETOK (aTOMHAs, MOJIEKYJsSIpHAs, MOHHAs, METajuInyeckas). 3aBUCHMOCTb
(U3NIECKUX CBOICTB BEUIECTBA OT THUIIA KPUCTAIMYECKON perneTku. [IpuaiHbl MHOr0OOpa3us BEIeCTB.

XuMHuUecKue peakiuu. [ 'oMoreHnbie u rereporennsie peakuuu. CKOpoCTh Peaklnu, €€ 3aBHCUMOCTh OT Pa3IMYHbIX (PaKTOPOB: MPUPOJIBI PEaruPyIOLIIUX
BEILECTB, KOHIIEHTPAL[MN PEarupyroIIUX BELIECTB, TEMIIEPATyphl, IJIOAAN PEAKLIHOHHON MOBEPXHOCTHU, HAIMUNUS KaTaau3aropa. PoJib kaTanu3aropoB B
MIPUPO/IE U MPOMBIIIEHHOM Ipou3BoJAcTBE. OOpaTUMOCTh peakiuil. XUMHUYECKOE PABHOBECHE U €0 CMEIIEHNE OJI IEHCTBUEM pa3IMYHbIX (PaKTOPOB
(KOHIIEHTpAIUsl PEeareHTOB HJIM TPOIYKTOB PpEaKIMH, JTaBJIEHUE, TEeMIleparypa) Ui CO3JaHHUS ONTUMAJBHBIX YCIOBUM TMPOTEKAHUS XUMHYECKUX
npoueccoB. JlucnepcHsie cuctemsl. [lonstue o xomonaax (30au, reau). ctuHHbIE pacTBOphl. Peakiiny B pacTBOpax 3JeKTpOJUTOB. pH pacTBopa Kak
MO0Ka3areab KUCIOTHOCTU cpeabl. ['uaponu3 cosell. 3HaueHue TUapon3a B OMOJIOTHYECKUX 0OMEHHBIX nporeccax. OKUCINTENbHO-BOCCTAHOBUTEIbHbIE
peakuuu B IPHUPOJE, MPOU3BOJACTBEHHBIX IMPOIECCAX M KU3HEIEATEIBHOCTH OPraHu3MOB. OKHMCIUTENBbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTBIX
BEIIIECTB — METAJUIOB TJABHBIX M MOOOYHBIX MOArpynn (MeIb, JKele30) W HEeMETAIOB: BOJOPOJa, KHUCIOpOJa, TalloTeHOB, Cepbl, a3oTra, (ocdopa,
yraepoaa, KpeMHus. Koppo3usi MeTannoB: BHIBI KOPPO3UH, CHOCOOBI 3alIMTHl METAJUIOB OT KOPPO3HM. OJEKTPOJIU3 PACTBOPOB M PACILIABOB.
[IpumeHeHue 3MeKTpoIin3a B MPOMBIIIJIEHHOCTH.

XuMHS U )KU3Hb

Hayuanpie metoapl mo3Hanus B xumMuu. Mctounnku xumuueckonn nadopmaruu. [lonck nadopmaruu o Ha3BaHUAM, UACHTH(PUKATOPAM, CTPYKTYPHBIM
dbopmynam. MoennpoBaHre XUMUYECKUX MPOIIECCOB U SBJICHUI, XUMUYECKUI aHaJIN3 U CUHTE3 KaK METO/Ibl HAyYHOTO MO3HAHUSL.

XuMmus U 310poBbe. JlekapcTBa, (epMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEpaibHbIE BOJbI. [IpoOiembl, CBs3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX
npenapaToB. Bpennbie mpuBbIUKK U (AKTOPHI, pa3pyllaroliue 3J0pOBbe (KypeHHe, yrnoTpeOieHne ankorois, HapkoMaHus). PanmoHanbHOoe MUTaHHe.
[Tumessie no6aBku. OCHOBEI TAIIEBON XUMUU.

XuMus B MOBCEAHEBHON *uU3HU. Moromue u ynctanme cpeactsa. Cpeacrsa 60pbObl ¢ OBITOBBIME HACEKOMBIMU: PETEIUICHThI, HHCEKTULIUIbL. CpeacTna
JUYHOM TUTHeHbl U KocMeTUkH. [IpaBuiia 6e30macHoil paboThl ¢ €IKMMH, TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBOM XMMUMU.

XUMHUS U CelbCKOe X034icTBO. MuHepalbHble U oprannueckue ynoopenus. CpencTsa 3aliiThl pacTeHUH.

Xumus u sHepretuka. [IpupoHble HCTOYHUKU YriieBOAOPOA0B. [IpupoaHblii u momyTHBIN HEeTIHON rasbl, UX COCTaB U HUcmoyib3oBaHue. CoctaB HeTH
u ee mepepaborka. Hedremponykrel. OkraHoBoe uucino OensumHa. OxpaHa OKpyKarouieil cpeiapl mpu HedTenepepadoTKe U TPaHCIOPTUPOBKE
He(TEenpOayKTOB. AJIbTepHATUBHBIC UCTOYHUKHU SHEPTUH.

Xumus B ctpoutensctBe. Llement. beron. [Togbop onTuManbHBIX CTPOUTEIBHBIX MATEPHATIOB B MPAKTUYECKOM JIEATEIHbHOCTH YEIOBEKa.

XUMUS U 9KOJIOTHS. XUMUYECKOE 3arpsi3HEHUE OKpYXKaIoIei cpelbl U ero nociueactsus. Oxpana ruapocdepsl, mo4Bbl, aTMochepsl, Gaopsl U dhayHbI OT
XUMHUYECKOTO 3arpsi3HEHUSI.

THunbI pacYeTHHIX 32/1aY:

Pacuetsl MmaccoBo# 1011 (Macchl) XHMUYECKOTO COSAMHEHUS B CMECH.

Pacuetsl maccel (00beMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMU, €CIIA OJHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

Pacuetsl MmaccoBo# miM 00BEMHOM O BBIXO/Ia MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTO.

Pacuets! TemnoBoro s dekra peakium.

PacyeTbl 00HEeMHBIX OTHOIIIEHUH Ta30B MPU XUMHUECKUX PEAKITUAX.



Pacuets! Macchl (00beMa, KOJTMYECTBA BEUIECTBA) MPOAYKTa PEAKLUH, €CJIM OJHO U3 BELIECTB JAaHO B BHJE PACTBOPA C OMpPECICHHON MacCOBOM 10ei
PacTBOPEHHOI'O BELIECTBA.

IIpumepHBbIe TeMbI IPAKTHYECKUX PadoT

Pemenue skcnepuMeHTanbHBIX 3a7a4 o Teme «Hemeramb.

Pemenue skcnepuMeHTaNbHBIX 3a7a4 M0 TeMe «MeTaibi».

KauecTBeHHbIE peakIMi Ha HEOPraHUYECKUE BELIECTBA U HOHBI.

HccnenoBanue BIUSHUS PA3IMYHBIX (AKTOPOB HA CKOPOCTh XMMUYECKON peaKIiu.

TemaTnueckoe NJAaHNPOBAHHE
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HaumenoBanue pa3aejioB U TEM KoauuecTBO 4acoB

TeopeTnueckre OCHOBBI OPraHUYeCKON XUMHH 4
[IpenenbHbIE YIII€BOIOPObI - aJTKaHBI
HenpenenbHble yrieBoa0poibl
ApoMaTHYeCKUE YII€BOI0POAbI

[IpupoHbIE HCTOYHUKH YTIIEBOIOPOJIOB
CrupThl ¥ HEHOJIBI

Anbaerunbl 1 KeToHbl. KapOOHOBBIE KUCIOTHI
Crnoxubie 3pupsbl. XKupbl YTIE€BOIBI.

HToro 34
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11 kiaace

Ne i/ HaumeHoBaHue pa3iesioB U TeM KoanuyecTBO 4acoB
1 Baxkueiinme moHATHS B 3aKOHBI 5

CtpoeHue BelecTa

XUMHUYECKUE PEeAKIIUU

PactBops!

DIEKTPOXUMHUYECKasl peaKus

Mertannsl

Hemeramnsl

XUMHS U KU3Hb

HToro 34
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