[punoxenue K OCHOBHOI 0Opa3zoBaTeIbHOMN
porpaMMe CpeIHEro o0IIero 00pa3oBaHus
MOY Tonmaesckas B(c)ILI, yrBepxkaerHoe
npukazom MOY Tonmaesckas B(c)IL

ot 28.08.2020 1. Ne 88-o11

PABOYAS ITPOTPAMMA
yaeOHoro npeamera « XMW S»

st 10-11 kmacca



Pa6ouas mporpamma no xumun 11t 10-11 kmacca cocTaBieHa Ha OCHOBE CIEAYIONTNX HOPMAaTHBHBIX

JIOKYMEHTOB!

1) ®denepanbHOrO rOCYIapCTBEHHOTO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHEro OOIIero 00pa3oBaHMUs
(®I'OC COO), yrBepxkacHHoro npukazom Munobprayku Poccun ot 17.05.2012r. Ne 413

2) ®enepanbHOro 3akoHa ot 27.12.2012 Ne 273 —®3 «O6 obpa3zoBanuu B Poccuiickoit deneparyny

3) OcHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl  cpeaHero oomiero obpasoBanuss MOY TonmaeBckas
B(c)L

4) Paboueii mporpamMmMbl ipeaMeTHOM uHuK yaeOHukoB I. E. Pynsutuca, ®. I'. ®enpamana. I'OC.

Xumus. 10-11 knaceel: yueOHoe mocoOue aiis yuuTeneid o01meo0pa3oBaTeIbHbIX YUPEKACHUIA,
coct. M.H.AdanacwseBa, M. «IIpocsemenne», 2020 r.;

Cornacao yaeoHomy mmany MOY Tonmaesckas B(c)I Ha nzyuenue yaeOHOr0 npeamera

«Xumus» orsoaurcs: 10ki-1 yac B Hegemro, 35 yacos B rof,11 ki - 1 yac B Henenro,34 yaca B

roa. Cpok peanu3aluu nNporpaMmMsl —2 roja.

[Tporpamma peanusyetcs Ha 0a3e yueOHuka «Xumus. 10 knace» Pymsuruc I'. E., ®ensaman ©. I'.-M.:

[Ipocsewenue, 2020r, «Xumus. 1 1knace» Pyasutuc I'.E., ®enpaman @.1°. — M.: [IpocBemienue,
2020

I[Inanupyemble pe3yibTaTbl 0CBOEHHS YUeOHOI0 peaMeTa
JINYHOCTHBIE Pe3yJIbTATHI:
1) chOopMHUPOBAHHOCTH MOJOKHUTEILHOIO OTHOMICHUS K XHMHHU, YTO OOYCIOBIMBAET MOTHBALHUIO K
yaeOHOM eI TeIPHOCTH B BRIOpaHHOU cepe;
2) chOpMHUPOBAHHOCTH YMEHHS PEIIATh MPOOIEMbI TOUCKOBOTO U TBOPUYECKOTO XapaKTepa;
3) chopMUPOBAHHOCTH YMEHHUS TMPOBOAWTH CaMOAHAIW3 M OCYIIECTBISATH CaMOKOHTDPOJIb |
CaMOOIIEHKY Ha OCHOBE KPUTEPUEB YCICIIHOCTH;
4) chOopMHPOBAaHHOCTh TOTOBHOCTH CIIEOBaTh HOpPMaM MpPUPONO- U 3J0POBbECOEPErarouero
MOBE/ICHNUS,
5) chopMHUPOBAaHHOCTH  MPOYHBIX  HABBIKOB,  HAMpPaBICHHBIX HA  CAMOpPA3BHTHE  Yepes3
caM000pa3oBaHu;
6) chopMUPOBAaHHOCTH HABBIKOB TMPOSBJICHHUS IMO3HABATEIBHON HHHUIIMATHBBI B  y4eOHOM
COTPYAHHUYECTBE.

MeTtanpeameTHble pe3yJabTaThl:

1) cdopmMupoBaTh yMEHHsI CTABUTH LIEJIA M HOBBIC 3a1a4k B y4€0€ U MO3HABATEIILHON eI TEIbHOCTH;
2) oBinageHue NpuUEMaMH  CaMOCTOSITCIILHOTO  IUIAHMPOBAHUS  IYTEH  JIOCTIDKCHHS  IICIIH,
3¢ (eKTUBHBIE CTIOCOOBI pelIeHHs YUeOHBIX U MO3HABATEIbHBIX 3a/1a4;

3) chopMUPOBAHHOCTh YMEHHUSI COOTHOCUThH CBOM JICUCTBHSI C TUIAHUPYEMBIMHU PE3yJIbTaTaMHU;

4)  chOpMHPOBAHHOCTh YMEHHUS OCYILIECTBIISTH KOHTPOJb B IPOIECCE NOCTHIKCHHUS Pe3yibTara,
KOPPEKTUPOBATH CBOM JICUCTBUS;

5) chOpMHUPOBAHHOCTH YMEHHUS OICHUBATh IPABWILHOCTH BBIMOJHCHUS Yy4YeOHBIX 3agad |
COOCTBEHHBIE BO3MOXXHOCTH UX PELLICHHUS;

6) chopMUPOBAHHOCTH YMEHHS AaHAJM3UPOBATh, KJIACCUPHUIMPOBATH, 0000maTh, BBIOMPATH
OCHOBAHUS ¥ KPUTEPHUH ISl YCTAHOBIICHUS! IPUYMHHO-CIICICTBEHHBIX CBSI3CI;

7)  chopMUPOBAHHOCTH YMEHUS MPUOOPETATh U IPUMEHSTH HOBBIE 3HAHUS;

8) chopMUPOBAaHHOCTh YMCHHS CO3/aBaTh MPOCTCUIIIME MOJEIH, HCIOJIb30BATh CXEMbI, TAOJIHUIIBI,
CUMBOJIBI JIsl pelIeHHs] yUeOHBIX U [T03HABATEIbHBIX 3a/1a4;

9) oBiajcHKUE HA BHICOKOM YPOBHE CMBICIIOBBIM YTCHUEM Hay4YHBIX TEKCTOB;

10) chopmupoBaHHOCTE yMEHHS 3(PPEKTHBHO OpPraHU30BHIBATH Y4eOHOE COTPYIHHUYECTBO W
COBMECTHYIO JIEATEIbHOCTb, pa00TaTh MHIANBUAYAIBHO C YIETOM OOILIMX HMHTEPECOB;

11) chopMUPOBAHHOCTh YMEHHsI OCO3HAHHO HCIIOJIb30BaTh PEUCBBIC CPEICTBA B COOTBETCTBHH C
3a/layaMi KOMMYHHKAIUH;



12) BbICOKHI YPOBEHb KOMIIETEHTHOCTH B 001acTH Mcmonb3oBanus UKT;

13) chopMUPOBAHHOCTD YKOJOTHUECKOTO MBIILICHUS;

14) chopMUPOBAHHOCTh YMEHHS MPUMEHATH B MMO3HABATEIBHOW, KOMMYHHKAIIMOHHON M COLHAIILHOM
MIPAKTUKE 3HAHUS, TIOJYICHHBIE TIPU U3YUYCHUHU TIPeIMETa.

IIpeamMeTHbIe pe3yabTaThI:

1) chopMUpPOBAaHHOCTH MPEACTABICHHH O MECTe XMMHUHU B COBPEMEHHOI HAy4HOIl KapTHHE MHpA;
MOHUMaHHE POJIM XUMHUH B (POPMHPOBAHUU KPyro3opa W (yHKIMOHAIBHONW IPAaMOTHOCTH 4YeJIOBEKa
IUIs PEeLIeHNs] IPAaKTUYECKUX 3a/1a4;

2) BIAJCHUC OCHOBOIOJATAIONIMMH XUMHUYECKUMH  [OHSATHSMH, TCOPHSAMH, 3aKOHAaMH U
3aKOHOMEPHOCTSIMU: YBEPEHHOE I10JIb30BaHNE XMMUYECKOH TEPMHUHOJIOTUEIN U CUMBOJIMKOM;

3) BiaJCHUE OCHOBHBIMU METOJAMH HAYYHOTO MMO3HAHMUS, UCIOJIB3YEMbIMU B XMMHUU: HAOIIOACHUE,
OIlMCaHMe, U3MEPEHUE, IKCIIEPUMEHT; yMEeHUuEe o0paldaThIiBaTh, OOBACHATH PE3yJIbTaThl MPOBEAEHHBIX
OIIBITOB U JI€NIaTh BHIBOJABI; TOTOBHOCTh U CHIOCOOHOCTH MPUMEHATH METOJbI MO3HAHUS TIPU PEIICHUH
IPAKTUYECKHX 3a/1a4;

4) chOpMHPOBAaHHOCTh yMEHHS J1aBaTh KOJMYECTBCHHBIC OLECHKH M TPOBOJUTH PACYETHI 10
XUMHUYECKUM (hOpMysIaM U ypaBHEHUSIM;

5) BiajzcHUE MPaBUIAMHU TEXHUKH 0€30IIACHOCTH TPH UCIIOJIb30BAHUN XMMHUYECKUX BEICCTB;

6) chopMUPOBAHHOCTH YMEHUS KIacCU(PHUIMPOBATH OPraHUYECKUE BEIIECTBA U PEAKIMH 110 Pa3HBIM
MPU3HAKAM;

7) CcHOpPMUPOBAHHOCTH YMEHHS OINHWCHIBATh W pa3inyaTh HW3YYCHHBIC KIIACCHI OPTaHUYECKUX
BEIIECTB;

8) chopMUPOBaHHOCTH yMEHHS JIeNaTh BBIBOJBI, YMO3AKIIOYCHUS W3 HAOIIONCHHH, XMMHUYECKUX
3aKOHOMEPHOCTEH, IPOTHO3UPOBATH CBOMCTBA HEM3YUCHHBIX BEIIECTB 10 aHAJIOTHU C H3YYCHHBIMU;

9) chopMHUPOBaHHOCT YMEHHSI CTPYKTYpHPOBaTh HM3YYCHHBIH MaTepuall H  XUMHYECKYIO
MHPOPMAIIHIO, TIOTYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB,;

10) copMupoBaHHOCTh COOCTBEHHON TO3WIMK TIO0 OTHOIICHHIO K XUMHYECKOH HH(MOpPMALUH,
MOJTy9aeMOM 13 Pa3HbIX UCTOYHUKOB,;

11) chopMUpPOBaHHOCTh YMEHHUSI aHAIM3UPOBATH M OLECHHWBATH IOCIEACTBUS MPOHM3BOJACTBEHHOW H
OBITOBOM JESITEILHOCTH, CBA3aHHOM C MepepadoTKON OpraHMYECKUX BEIECTB;

12) oBnajgeHne OCHOBaMHM HAYYHOTO MBIIUICHUS, TEXHOJIOTHEW HCCIEIOBATEIBCKON M IMPOEKTHOM
TeSITeTLHOCTH;C(DOPMUPOBAHHOCTh yYMEHHUSI TPOBOJUTH OKCIIEPHUMEHTHl Ppa3HOW JIHIAKTHUECKOU
HaNpaBJICHHOCTH;C(OPMUPOBAHHOCTh YMEHUS OKa3bIBAaTh MEPBYIO MOMOIIb ITPH OTPABICHUAX, 0XKOTaX
U IpYTUX TpaBMax, CBA3aHHBIX C BELIECTBAMU U J1a00paTOPHBIM 000PYIOBAHUEM.

B pesyabrare nzydenuss y4deOHOro mpeaMera «XHMHS» HAa YPOBHE CpeIHero o00mero
o0pa3oBaHus Ha 02a30BOM YPOBHe BbIIIYCKHMK HAYYHTCH:

- pacKpbIBaTh Ha MPUMEPaxX pPoJib XUMHUH B (POPMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpA U B
MIPAaKTUYECKON JEATEIbHOCTH YEI0BEKA;

- AICMOHCTPHUPOBATH HA MMPUMCPAX B3AUMOCBA3b MCKIY XUMHEH u APYruMu €CTCCTBCHHBIMU HAYKaAMU;
- pacKpbIBaTh Ha MpUMEpPAX MOJIOKEHHS TEOPUU XUMUUYECKOTO cTpoeHust A. M. byTtiepona;

- TIOHMMaThb XUMHWYECKHH CMBICI Iepuomudeckoro 3akoHa [[. M. MenneneeBa u Ha €ro OCHOBE
OOBSICHATh 3aBUCHMOCTb CBOWCTB XHUMMUYECKHX OHJIEMEHTOB U OOpa30BaHHBIX MMM BEIIECTB OT
AJEKTPOHHOI'O CTPOEHUS aTOMOB;

- 00BSACHATh NPUYMHBI MHOTOOOpPAa3Hsl BEIECTB Ha OCHOBE OOIIMX Ipe/CTaBIeHUil 00 UX COCTaBe U
CTPOCHHH;

- IPUMEHAThH MpPaBUIIa MEKIYHAPOJHOM HOMEHKIIATYphl KaK CPeICTBA Pa3IMYeHHs U UICHTUDUKALIUN
BELIECTB 110 UX COCTAaBY U CTPOEHUIO;

- COCTaBJISITh MOJIEKYJSIPHBIE M CTPYKTYpHBIE (OPMYJIBI OPraHMYECKHX BEILIECTB KaK HOCHUTENeH
nH(pOpMallid O CTPOSHUH BEIIECTBAa, €r0 CBOMCTBAX M MPHUHAJICKHOCTH K OMNPENeTIEHHOMY Kiaccy
COCJIMHEHU;

- XapaKTepu30BaTh OPraHMYECKUE BEIIECTBAa IO COCTaBY, CTPOCHHUIO M CBOWCTBaM,yCTaHABIIMBAThH
IIPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXKy JaHHBIMU XapaKTEPUCTHUKaMH BEILIECTBA;



- TPUBOJIUTH NMPUMEPHl XMMHUYECKHX PEAKIHid, PACKPHIBAIOIINX XapaKTEPHBIE CBOWCTBA THUITHYHBIX
NPEJCTaBUTENICH KJIACCOB OPraHWYECKHX BEIIECTB, C IIENBI0 MX HMIACHTU(OUKAUUU U OOBSICHEHUS
00JIacTH IPUMEHEHMUS,

-[IPOTHO3UPOBATh BO3MOXKHOCTH TPOTEKAHUS XWMHUYECKHX pEak[uii Ha OCHOBE 3HAHHHA O
TUNIAXXUMUYECKOH CBSI3U B MOJICKYJIaX PEarcHTOB M UX PEAKIIMOHHOHN CIIOCOOHOCTH;

- HCIIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHUH M XMMHUECKUX CBOMCTBAX BEIIECTB JJIsl X 0€30IacHOro
MPUMEHEHHS B IPAKTUYECKOH 1A TEILHOCTH,

- TNPHUBOAWTH NPUMEPHI TMPAKTHUECKOTO HCIIOIB30BaHHUA MPOAYKTOB IepepaboTku HepTtH u
NPUPOIHOTO Ta3a, BHICOKOMOJICKYISIPHBIX COCIWHEHHH (TIONMHMATHIICHA, CHHTETUYECKOTO KaydykKa,
alleTaTHOTO BOJIOKHA);

- TPOBOJUTPH OIBITHI [0 PACIIO3HABAHMIO OPTraHMYECKUX BEIIECTB (TJIUIICPUHA, YKCYCHOM KHCIIOTHI,
HETpeACbHBIX JKUPOB, TJIOKO3bl, Kpaxmana, OENKOB) B COCTaBe MHIIEBBIX MPOJYKTOB U
KOCMETUYECKHX CPEJICTB;

- BIAJCTh TNpaBWIaAMH M TpuUéMaMu 0e30macHO paboOThl ¢ XUMHUYECKUMH BEIIECTBAMH U
1ab0paTOpHBIM 000PYI0BAaHUEM;

- YCTaHaBIMBATh 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOW pEaKIUH U CMEIIEHHs XHMHUYECKOTO
pPaBHOBECHUS OT Pa3jIMYHBIX (PAKTOPOB C IICIBIO OMPEACICHHS ONTHMAIBHBIX YCJIOBUI TPOTEKAHUS
XHUMHAYECKHX TPOIIECCOB;

- IPUBOJIUTH MPUMEPHI THIPOTIN3a COJICH B MOBCETHEBHOM KU3HU YEIIOBEKA;

- IPUBOANTH TPUMEPHI OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIUH B MPHPOJIE, IPOU3BOJICTBEHHBIX
npoleccax U )KU3HEAESITeIbHOCTH OPTaHU3MOB;

-IIPUBOJIMTH NMPUMEPHI XUMHUYSCKUX PEAKIIHHA, PACKPBIBAIOIINX OOIIHE XUMUICCKUE CBOWCTBA MPOCTHIX
BEIIIECTB — METAJUIOB U HEMETAJUIOB,;

-[IPOBOJIUTH PacY€Thl HA HAXOXKACHHE (OPMYIBI YIIIEBOIOPOJA O MPOAYKTaM CTOpPaHHS U MO €ro
OTHOCHUTENIbHON TNIOTHOCTU M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIUX B €T0 COCTaB;

-BJIIQJICTh TIPaBWJIAaMU 0€30TaCHOTO OOpaleHHs C €IKWMH, TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH,
CpelcTBaMU OBITOBOM XUMUWU;

-OCYIIECTBIISITh MMOMCK XUMHUYECKON MH()OPMAIUH 110 Ha3BaHUSIM, uacHTH()HKATOpaM,
CTPYKTYpPHBIM (hOpMyiTaM BEIIECTB;

-KpUTHYECKH OIICHWBATh W HMHTEPIPETUPOBATh XHMHUYECKYI0 HH(OPMAIHIO, COMEpIKAIIYIOCS B
COOOIIEHUSAX CPEACTB MacCOBOM MH(poOpManuu, pecypcax MHTepHEeTa, HAYYHO-TIOMYJISAPHBIX CTAThX,
C TOYKH 3pPEHHUSI €CTECTBEHHOHAYYHOW KOPPEKTHOCTH B IEJISIX BBISABICHHS OIMMMOOYHBIX CYXICHUH U
(dbopmHpoBaHUs COOCTBEHHOM MO3UIINY;

-IIPEJICTABIISATH yTH pereHusI ri100aIbHBIX npooiem, CTOSIIIINX nepen
YeII0BEYECTBOM(IKOJIOTUYECKUX, DHEPTETUUYECKUX, CHIPbEBBIX), U POJb XHUMHH B PEIICHUU STUX
poOJIeM.

BpInyCKHUK MOJTYYHUT BO3MOKHOCTh HAYYHUTHCH:

-WIIIOCTPUPOBATh NPUMEPAMHM CTAHOBIICHHE M DBOJIOLMI0 OPraHUYECKOM XMMHMM KaK HAayKu Ha
Pa3IUYHBIX UCTOPUYECKHX ITANAX €€ Pa3BUTHUS;

-ACIOJB30BaTh  METOJABl HAYYHOTO TIO3HAHUS TPU  BHINOJIHEHWH TPOEKTOB U y4eOHO-
UCCIIEIOBATENIbCKUX 337ad [0 HW3YyYEHHUIO CBOMCTB, CIIOCOOOB TMOJIyYE€HUS] M PpacIO3HAaBaHUS
OpPraHUYECKHUX BEIIECTB;

-00BACHATh TNPHUPOJY U CHOCOOBI 00pa30BaHUS XHMHUYECKOH CBS3M: KOBAJIEHTHOW (TOJSApHOH U
HEMoJIIPHOW), HOHHOM, METaJUIMYeCKOi, BOJOPOJHOM — ¢ LENbl0 ONpeAeNeHUs] XUMHUYECKOM
AKTUBHOCTH BEILIECTB;

-yCTaHaBJIMBATh T'€HETUYECKYIO CBS3b MEX]Y KjaccaMH OpraHMYECKHUX BELIECTB AJii 00OCHOBaHUS
MIPUHIUIINATIBHON BO3MOXHOCTH IIOJIYYEHUsT OPraHUYECKUX COCIAMHEHMHM 3aJaHHOrO CcocTaBa U
CTPOCHHS;

-yCTaHaBJIMBATh B3aUMOCBS3M MEXIYy (hakTaMu M Teopuell, MPUUUHOM U CIIEACTBUEM IIpU aHAIU3e
MPOOJIEMHBIX CUTYalluii 1 0O0CHOBAaHUH MPUHUMAEMbBIX PEIICHUI HA OCHOBE XUMUYECKUX 3HAHUM.

Conep:xanue y4eOHOro npeamera «Xumus», 10 kiiace



1. Teopusi XUMHYeCKOI0 CTPOCHHS OPraHMYeCKHX COeJUHEeHUI.

IIpupoaa XMMHYECKHX CBA3CH.

Oprannueckue BemectBa. Opranndeckas XuMusa. CTaHOBJICHHME OPraHMYECKOM XHMHMH Kak
Hayku.Teopuss ~ XMMHUYECKOIO  CTPOCHHMS  BEIIECTB.  YTUIEPOAHBIM  ckener.  M3omepus.
N3omepb1.CoCTOSIHUE DIIEKTPOHOB B aTOME. DHEPreTUYECKHE YPOBHU M IOLYPOBHHU. DJIEKTPOHHBIC
OopOuTaIM. S-3JEKTPOHBI U P-371eKTPOHbL. CrnuH 3n1ekTpoHa. CrapeHHbIE 3JIE€KTPOHbBL. DJIEKTPOHHAs
KoHpurypauus. I'paguueckue 31eKTpoHHbIE GOPMYIbL. DJIEKTPOHHAS IPUPOJAa XUMHUECKUX CBA3EH, -
CBA3b M G©-CBSI3b. MeToa BaleHTHBIX cBsizel.Knmaccupukanus OpraHuYecKUX COEIUHEHH.
@OyHKIMOHAJIBHAS IPYyIIIA.

2. YrieBoaopoasbl

2.1. TlpeneabHble YIJeBOAOPOAbI (AJTKAHDI).

Bo30yxxnénHoe coctosiHue aTtoma yriepoaa. [mOpuam3anus aTOMHBIXOpOUTANCH. DJIEKTPOHHOE W
MIPOCTPAHCTBEHHOE cTpoeHue ankaHoB.['omonoru. ['omonoruueckas pazHocts. ['oMonorudyeckuii ps.
Me:xyHapoiHas HOMEHKJIAaTypa OpraHMYecKux BelecTB. M3omepust yriepoaHoro ckenera.Mertas.
[Tonyuenue, ¢puznyeckue U XMMHUECKHE CBOMCTBa MeTaHa. Peakuuu 3amenieHus(raToreHupoBaHue),
NETUIpUpOBaHUs U  u3oMepuszanuu  ankaHoB. llemuele peakmuu. CBOOOJIHBIE — PaJUKAIBI.
l"anorenonpounsBoaHbie ankaHoB. [{uknoankanel. Kpatabsie cBs3u.

2.2. HenpenejbHbIe YIJI1€BOI0PO/bI.

Anxenbl. CTpOo€HHE MOJICKYJ, TOMOJIOTHSI, HOMEHKJIATypa U H30MEpHS. spz-rn6p1/1m/13aum. OTeH
(otmiien). M3omepust mosokeHust ABOWHON cBsi3u. [IpocTpaHcTBeHHas u3oMepHs (CTEpeoH30OMeEpHs).
[lonyueHne © XUMUYECKHME CBOMCTBa ajkeHOB. Peakuumu mnpucoequHeHus (TUIpUpPOBaHUE,
raJIOTEHUPOBAaHNE, TUIpATALlKs), OKUCIEHUS W MOJIMMepU3auuu ajkeHoB. [IpaBuiio MapkoBHUKOBA.
BeicokomonekyisipHble  coequHeHus. KadecTBeHHbIE peakuuu Ha JBOWHYIO CBS3b. AJIKAIHEHBI
(tueHoBble yrieBogopoabl). M3omepuss m HomeHkiatypa. Jusunun (Oyranuen-1,3). Msompen (2-
MetmnOytaguen-1,3). Comnpsok€HHble JBoiiHbIe cBA3W. llodyueHne W XuUMHUYECKHE CBOICTBa
ankKaJueHoB. Peakuuu npucoeqnHeHus (raJIor€HUPOBAHMS) U MOJIMMEPU3ALUN AJIKAIUEHOB. AJIKHHBI.
AneruneH (3TMH) M ero romosioru. M3omepuss u HoMmeHkiatypa. MexkkiaccoBas H30MEpHs. Sp-
ruOpuauzanys. XUMHUYECKHE CBOWCTBA aIKMHOB. PeaknuMu TNpHCOEAMHEHHs, OKUCIEHUS U
MOJIMMEPU3ALUH AJIKHHOB.

2.3.ApeHbI (apoMaTHYECKHE YIJI€BOAOPO/IbI).
benzoun. benzonpHoe xombiio0. Tomyon. M3omepus 3amectuteneil. XuMuieckue CBOUCTBa OEH30J1a U €ro
romoJioros. Peakiuu 3amenieHusi (rajJJoreHUpOBAaHUE, HUTPOBAHME), OKUCIEHUS U MPUCOECTUHEHUS
apeHoB. [lectunuael. ['eHeTHUECKAs CBA3b APEHOB C APYTMMH YIJIEBOAOPOIAMH.

2.4.IlpupoaHble HCTOYHUKH YIJ1€BOI0POAOB.
[Mpuponuenii ta3. Hedts. IlomytHeie HedTsHbIe Ta3el.Kamennsrit yromas.IlepepaboTka HedTH.
[leperonka Hedtu. Pekrtudpukammonnas kojonHa. bensun. Jlurpown. Kepocun.Kpexunr
HeTenpoaykToB. TepMudeckuil 1 KaTaauTudeckuii KpekuHru. [uponus.

3. Kucjaopoacoaep:kamue opraHu4eckue coeTHHeHn sl

3.1. CnupThl ¥ (peHOoJIbI

OpnHoaToMHBIE NpeenabHble cIUpThl. DyHKIIMOHAMBHAS TpyNa CupToB. M30Mepus 1 HOMEHKIaTypa
CIUPTOB. MeTaHON (METHJIOBBIM CIMPT). DTaHON (3TUIOBBIM crupt). [lepBUYHBINA, BTOPUYHBIN U
TPETUYHBIA aTOMBbI yriepona. BomopomHas cps3b.llonmydeHne M XMMHUYECKHE CBOWCTBA CIHPTOB.
CnuproBoe Opoxkenue. depmentsl. Bojgopoansie cBszu. PU3MoOIOrHUecKoe IEHCTBHE METaHOJa U
sTaHoJa. AJKOroysm3M.MHOroaToMHble COUPTHI. DTWICHIIUKONb. [ nnepuH. XUMUYECKHUEe CBOMCTBA



IPEJEIIbHBIX MHOIOATOMHBIX cUpTOB. KauecTBeHHas peakiys Ha MHOTOATOMHbIE CIUPTHL.(DEHOIBI.
Apomatndeckre CnupThl. XUMUYECKHe cBoMcTBa eHona. KauecTBeHHas peakuus Ha (heHod.

3.2. AlIbJieru/ibl, KETOHbI 1 KAPOOHOBBIE KHCJIOThI.

KapOonunbuble coenunenus. KapOonunbHast rpynma. AJjpaerugHas rpynmna.  AJbAETHIBL
Keronsl.13oMepuss m HOMeHkiarypa.llonydyeHre W XMMHYECKHE CBOMCTBA aJIbJETHIOB. Peakuuun
OKHUCIIGHHST W TPUCOEAMHEHUS aibAeruaoB. KauecTBeHHbIE peakiuu Ha ajibaeruibl.KapOoHoBbIe
kucnotel. KapOokcunpHas rpymma (kapOokcorpymnma). M3omepus M HOMEHKJIATypa KapOOHOBBIX
kucnoT. OJHOOCHOBHBIE TIpeiebHbIe KapOOHOBBIE KUCIOTHI. [lomyueHne 0THOOCHOBHBIX MPeIeIbHBIX
KapOOHOBBIX KHCJIOT. XUMHUYECKHUE CBOWCTBA OJHOOCHOBHBIX IPEACIBHBIX KapOOHOBBIX KHCJIOT.
MypaBbuHas KUCIIOTa. YKCyCHasi KUCIIOTa. ALIETaThI.

3.3. CaoxHble 3pupsbl.
Howmenknarypa. IlomyyeHune, XMMUYECKHE CBOWCTBA CIOXKHBIX 3(upoB. Peakims sTepuduxanmy.
[lenounoit rugposnn3 cioxHoro 3¢upa (ombuieHue). Kupbl. TBEpAbIE XKUPBI, KUAKHE >KUPBI.
CuHTEeTHYECKHE MOIOIINE CPECTBA.

3.4.¥YraeBoabl
VYrneBonbl. MoHocaxapunabl. ['moko3a. @pykrosza. Omnurocaxapunbl. Jucaxapuasl. Caxaposa.
[Tomucaxapuapl. Kpaxman. ['mukoren. Peakuumss nommkonzeHcanuu. KayecTBeHHass peakiusi Ha
kpaxmai. llemnronosa. Anerunuemnnonosa. Kiaccudukarysi BOJIOKOH.

4. A3orcoaepiainiye OpraHuyecKkue coeJuHeHHus

AzoTcoaepikaiiye opraHuueckue coequHeHus. AmuHbl. AMuHOrpynmna. AnwiuH. llonydenue u
XMMHUYECKHE CBOMCTBA AHWIMHA.AMHOKHUCIOTBL. M3omepus M HOMEHKIaTypa. BUNoOnspHbIA HOH.
[lentunnas (amuanas) rpynna.llentugnas (amuaHas) cBA3b. XUMHUYECKHE CBOIMCTBA aMHUHOKHCIIOT.
[Mentuasl. [Homunentuast.] munun.benku. CTpykTypa 06e1K0oBOM MOJIEKyINbl (MEpBUYHAS, BTOPUYHAS,
TpeTU4Hasi, YeTBepTUYHas).XUMHUYECKUEe CBoiicTBa OenkoB. JleHaTypauuss M THUIPOIU3 OEJIKOB.
L{BeTHBIE peakuuu Ha Oenku.A30TcoaepKalue rerepouuknndeckie coennuenus. [Tupuaun. [uppod.
[Tupumuaus. IIypun.A30THCTBIE ocHoBaHus.HyknenHoBsle KHUCJIOTBI. Hyxneotunsr.
KomMmIuiemeHTapHble a30TUCTBIE OCHOBaHMSL. XUMHUS U 3/I0pOBbE uenoBeka. dapmakosornyeckass XMUMHUs.

5. XuMmus noaumMepon
[Tonmumepsl. Crenenp nonumepuszanu. Monomep. CTpykTypHOE 3B€HO. TepMOIIacTUYHBIETIOTUMEDHI.

CrepeoperyinspHbie MOJIUMEPBL. [TonusTHnex. [HonunponuneH.
[TonuteTtpadropatunen. TepmopeakTHBHBIE MTOJIMMEDBI. ®enonpopManbIeruHbIe CMOJIBL.
[InacTmaccel. deHomiacTbl. AMUHOTUIACTBI. [Tenomnactsl. [ IpupoaHbIil Kay4yK. Pe3una.

D6onuT.CunTeTHYECKHE Kayuyku.CuHTeTHYeCKre BojokHa. Kanpon. JlaBcaH.

JdemoHcTpanuu:

OOpa3ipl OpraHMYeCKUX BELIECTB M MaTepHajoB. MoAenu MOJIEKYJl OpPraHMYECKHUX BEIECTB.
OTHoIIEHNE aJIKaHOB K KHUCIIOTaM, MIejloyaM, pacTBOPY IE€pPMaHraHata Kaius M OpOMHOI BoIe.
Mogenu Monekyl ToMoioroB u uszomepoB. IlodydeHue anerwieHa KapOMJIHBIM CHOCOOOM.
B3aumopeiicTBue arerusieHa ¢ pacTBOPOM IepMaHraHaTa Kaiaus U OpoMHOM Bojol. ['openue
alleTwieHa. Pa3nokeHue Kaydyka TP HarpeBaHUM U HCIbITAaHUE MPOAYKTOB pa3jIOKeHUs.
3HaKoMCTBO ¢ oOpa3uamu KayuykoB.beH3zonm kak pactBopurtenb. ['openue Oenszona. OTHomIeHHE
OeH3zona Kk OpoMHOH BOAEe M pacTBOpY HepMaHraHata kamusa. OkucieHue Tosyona.PacTBopeHue B
alleTOHE DA3JIMYHBIX OpraHUYecKux BemiecTB.O0pa3lbl MOIOIMUX W YHUCTANIMX cpeacTB.O0pa3ibl
IIaCTMAcC, CAHTETUUECKUX KaydYyKOB U CHHTETUYECKHX BOJIOKOH.

JlaGopaTopHble ONbITHI



Wsrorosnenne Mogaenei MOJICKYJI  YTJIeBOJIOPO10B.O3HaKOMIIEHHE C oOpa3liaMu TMPOAYKTOB
HeprenepepadboTku.Okucnenne staHona okcuaoM meau (II). PacTtBopenue rimmepuHa B Boae U
peakuus ero ¢ ruapokcunom meau(ll). Xumuyeckue cBoiictBa penona.OxucieHueMeTanans (3TaHais)
okcuzoM cepedpa (I). Okucnenue metanans (3tanans) rugpokcugom meau(ll).PacrBopumocts xupos,
JI0Ka3aTeNIbCTBO WX HEMPEJEeNbHOIO XapakTepa, OMbUICHHE >KUpOB.CpaBHEHUE CBOWMCTB MbLIa U
CHHTETHYECKUX MOIOIUX cpeacTB.CBOMCTBAa TIIOKO3bl Kak aibjaerujgocnupra. BzaumopeicTBue
caxapo3bl C THAPOKCUAOM Kaiblus.lIpuroroBnenue kpaxmaiabHOTO KJeiicTepa M B3auUMOCHCTBHE C
noaoM. ['maponmu3 kpaxmana.O3HaKOMJIEHHE C OOpa3laMu MPUPOJHBIX U  HCKYCCTBEHHBIX
BOJIOKOH.LIBeTHbIE peakiuu Ha O6enku.CBoHCTBA KallpoHa.

IMpakTnyeckue padborTpi:

[Tpaktuueckas padora Nel. «IlosyueHue STHICHA U OIBITHI C HUM».

[IpaxTrueckas padora Ne2. «[lomyueHue u cBoiicTBa KapOOHOBBIX KHCIOT.
[Tpaktuyeckas pabora Ne3. «PemeHne s3KCriepUMEeHTaIbHBIX 33734 Ha OJy4EeHUe U
pacro3HaBaHUE OPraHUYECKUX BELIECTBY.

Koutpoabnbie padoThi:

KonTponbhas pabora 1 mo remam «Teopusi XMMHUECKOTO CTPOSHHSI OPraHUYECKUX
COEIMHEHUI», «YTIEBOIOPOIBI».

Kontponbnas padota 2 o temam «Kuciopoacoaepsxaiimue opraHndecKue

COCAUHCHUA, ((A3OTCO,Z[ep)KaH_[I/Ie OpPraHU4CCKUC COCAUHCHUS).

TemaTnueckoe muianupoBanue 10 kiace.

Pasnennl, TeMbl Koa-Bo Koa-Bo Koa-Bo
4acoB K/p np/p
Pa3nea Ne 1. Teopust XuMH4€CKOro CTPOCHHUS 3
OopraHu4eckux coefuHenui. Ilpupoaa xumuveckux
cBs3el
Pazjien Ne 2. YriieBoaopoasbl. 9
Tema 2.1 [IpenenbHble yriaeBOIOPOABI - aJIKaHbI 2
Tema 2.2HenpenenbHbie yriaeBoA0pOIbI 4 1
(anKeHbI,aJIKa IMEHBI, ATKUHbI)
Tema 2.3 Apensl 1
Tema 2.4 [IpupoaHbie HCTOYHUKH U TIepepadboTKa 2 1
YTJIEBOJOPOJOB
Pa3nea Ne 3. Kuciiopoacoaepxamnue opranu4ecKue 11
coeJUHEeHHUsI.
Tema 3.1 CiupTh! 1 (heHOIBI 3
Tema 3.2 Anbaerunipl, KETOHBI 1 KAPOOHOBBIC KHCIIOTHI 3 1
Tema 3.3 Cnoxuble 3¢upsl. XKupsbl. 2
Tema 3.4 YriieBosl. 3 1
Pasnen Ne 4. A3zoTcoaep:kaiiyne opraHudecKue 5 1
coeIMHEeHUs
Paszpen Ne 5. Xumus noiumepos
Peseps
Bcero 35 2 3




Conep:xanue yyeOHoro npeamera «Xumus» 11kiaace
1. Teopernueckne OCHOBbI XMMHH

1.1BakHelimme XuMHYecKHe OHATUS U 3aKOHBI.

XuMHUeCKUM 3JIeMEHT. ATOMHBIM HoOMep. MaccoBoe uwmcio. Hyknuael. Pagnonykauabl.
N30TOmB1.3aKOH COXpaHEeHHsI MacChl BEUIECTB. 3aKOH COXpaHEHMs U MpeBpaileHus sHepruu. Jledext
MmacchLIleprogudecknii 3aKoH. DnekTpoHHas KoHpurypamnus. ['paduueckas snekrponHast Gopmyna.
PacnipeneneHue 3J€KTPOHOB B aToOMax 3JIEMEHTOB MalbiX W OOJBIIUX MEepHOAOB, , S-, p-, d-, f-
aneMeHThl. JlantaHoWIbl. AKTUHOW[BL. VICKYCCTBEHHO TIOJMYYCHHBIE OJEMEHTHl. BalleHTHOCTS.
BanenTHble BO3MOXXHOCTH aTOMOB. BoiopoiHbIe coenuHeHusl.

1.2.Ctpoenue BeniecTna.

Nonnass cBa3p. KoBanenTHass (mojisipHass W HEMOJSIpHAsi) CBSI3b. OJIEKTpOHHast  (opmyrna.
Mertannudeckass cBsi3b. BomopomHas cBsi3b. [ 'mOpummzanus aToMHbIXopOuTaneil. Kpucramis:
aTOMHBIC, MOJICKYJISIPHBIC, HOHHBIC, METaJUIMYeCKUe. OJeMeHTapHas sdeiika. [lommmopdusm.
[Tonumopdubie Monudpukanuun. Amnorponus. Uzomepus. ['omonorus. XuMuueckuil CUHTES.

1.3.Xumuveckue peakium.

OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE pPEAaKIUHU. Peakiuu pasiokeHus, COEIUHEHUs, 3aMelICHMUS,
oOMeHa. DK30TepMUYECKHE M 3HJI0TepMUYecKkHe peakuuu. OOpaTUMble U HEOOpaTHUMbIE PEaKIHH.
TemnoBoil apdexr peakuuu. 3akoH ['ecca. TepMmoxumuueckue ypaBHeHus. Temnora oOpa3oBaHMS.
Temmora cropanus.CKOpOCTh XMMHUYECKOW peakUuM. AKTUBUPOBAHHBI KOMIUIEKC. 3aKOH
neiictBytonux Macc.Kunertnueckoe ypaBHenue peakuuu.Katanus Karanuzartop. WMurudutop.
I'oMoreHHbIi W rereporeHHsll KaTanu3. KaranuTuueckue peakuuu.XHUMHUYECKOE paBHOBECHE.
[Tpunnun Jle [laTense.

1.4.PacTBOpBI.

JucrnepcHbie CHCTEMBI. PacTBOpBI. I'pyboaucnepcHble CUCTEMBI (cycrien3zumn U
smynbenn). Kommonnaeie  pactBopel  (307u).  Adpo30im.CriocoObl  BBIpAKEHUS  KOHIICHTPAIUH
pacTBOpoB. MouspHass ~ KOHLEHTpanus  (MOJIIPHOCTB).  DJEKTPOJIUTHL.  DJNEKTPOJIUTHYECKAs
mucconmanusi. Crernens aucconmanyu. KoHncranTta nuccormanui.Bomopoaasiii mokaszarenb. Peaknnn
MoHHOTO 0oOMeHa.l uIponn3 opranndeckux BemecTB. [ uaponus comnei.

1.5.9yekTpoXuMHYecKHe peaKIuHu.

lanpBannveckuii syemMeHT. OnekTpoabl. AHoA. Katon. Akkymynatop.TONJIUMBHBIA 3JIEMEHT.
OnexTpoxuMus.Psa cTaHaapTHBIX 31€KTPOAHBIX NoTeHIanoB. CtanaapTHble yciaoBust. CTaHAapTHBIN
BOJIOPOTHBIN anektpoa.Kopposus METAJIOB. Xumuyeckas u AIEKTPOXUMHUYECKAs
KOPpO3Us.DIEKTPOIN3. DINEKTPOJIN3 BOJHBIX PACTBOPOB. DJIEKTPOJIN3 PACILIABOB.

2. Heopranmuyeckasi XuMus

2.1.MeTtaibl.

CrnocoOsI nomydyeHus MetasuioB. JIErkue u TsxéEnble MeTauibl. JIerkomiaBKiue TYrorIaBKue METaIIbL.
Metannuueckue saemeHTsl A- u b-rpynn. Mens. Hunk. Tutan. Xpom. XKenezo. Hukens.
[Tnatuna.CrimaBel.  Jlerupyrommue moGaBku. Yépubie Metamabl. [[BeTHhie MeTamnbsl. YyryH.
Cranb.JlernpoBannsie ctanu.OKCUIbI U TUAPOKCUIBI METAIIIOB.

2.2.HemeTaLibl.

[IpocTteie BemiecTBa — HeMmeTamwnbl. Yriepona. Kpemuwii. Azor. @ocdop. Kucnopon. Cepa.drop.
Xmop.Kucnorueie okcuasl. Kucmoponcoaepxamiue kuciaotrbl. CepHast  kucioTa. A30THas
kuciora.Bogoponnsle  coenuHeHMss — HemeTauioB.I'eHeTHueckas  CBA3b  HEOPraHUYECKUX U
OPraHUYECKUX BEUIECTB.



3. XuMud 4 KU3Hb

XUMHYECKasi MPOMBIIUIEHHOCTh. XHUMHYECKasl TEXHOJOTUs. XHWMHUKO-TEXHOJOTUYECKUE ITPUHIIMIIBI
nosiyueHust MmetajuioB. U€pHas metamunyprus. [IpousBonctBo uyryHa. JlomeHHas neyb. ArjioMepanus.
[TpousBoactBo cranu. Kucnoponuslii konBepTop. be3orxomHoe npous3BoACTBO.XHMHUS B OBITY.
IIponykrsl nuranus. beiToBas xumusa. Otaenodnsle Marepuanbl. JlekapcTBEHHbIE Ipenapartsl.
DKOJIOTrM4eCKUii MOHUTOPHHT. lIpenenbHo nonycTumMple KOHIEHTPALUK.

JleMoHcTpanum:

Mogeny HOHHBIX, ATOMHBIX, MOJEKYISPHBIX M KPHCTAUIMYECKUX pemeéTok. Moaenn  MOIeKyl
HM30MEpPOB U TOMOJIOTOB.PazfnuyHble TUMBI XUMUYECKHX PEAKIMi, BUICOOIBITHI MO OpPraHUYECKOU
xuMun.O0pas3ibl METAJJIOB U X COSIWHEHWH, CIUIaBOB. B3ammoelicTBiEe METaIoB C KHCJIOPOIOM,
KHCJIOTaMH, BOOU. Jloka3zaTtenbCcTBO aM()OTEPHOCTH aTFOMUHHS M €T0 THApPOKcUa. B3anmonericTBre
MEJH U jKeJie3a ¢ KUCIOPOIOM; B3aUMOJICHCTBHE MEIU U KUCIOPOAa C KUCIOTaMH (CepHasi, CoJsiHas).
[lonyyenue rugpokcunaoB menu (II) m xpoma (III), oxcupma meau. B3aummopeicTBHE OKCUIOB U
THAPOKCHIOM METAJIOB ¢ KHucioTaMu. JlokazaTenbcTBO amdorepHocTn coenunenuit xpoma (II1).
OO6pa3ibl HeMeTauioB. Moieny KpUCcTaUIMIeCcKuX pemeéTok anMasa u rpadura. [Tonyuyenne ammuaka
U XJIOPOBOJIOPOJIA, PACTBOPEHUE HUX B BOJE, JOKA3aTEIbCTBO KHCIOTHO-OCHOBHBIX CBOMCTB 3THUX
BewlecTB. CKUTraHWe Yyriisi U Cepbl B KHUCIOPOJE, OINPEACICHHE XMMHYECKUX CBOMCTB MPOIYKTOB
cropanus. BzanMmozeiicTBue ¢ MeAbl0 KOHUEHTPUPOBAHHONW CEPHOM KUCIIOTHI, KOHIIEHTPUPOBAHHON U
pa30aBieHHON a30THOM KHCIOTHL.OOpa3lbl CpencTB OBITOBOW XWMHUHM, WHCTPYKIHHU TIO HX
MIPUMEHEHHUIO.

JlabopaTopHBbIE ONBITHI

N3yueHue BAMSHUSA PA3IMYHbIX (AKTOPOB HA CKOPOCTh XMMUUYECKUX PEaKLU.
Omnpenenenue peakuy cpebl YHUBEPCAJIIbHBIM UHIUKATOPOM. [ uaponus coneil.

IIpakTH4eckune padboTsl

[Tpaktrueckas padota 1 «[IpuroToBiieHre pacTBOPOB C 3aJaHHOW MOJISIPHOW KOHIICHTPAIIUCH.
[TpakTrueckas padota 2 «Permenue aKCrepuMEHTaIbHBIX 3a/1a4 10 TeMe «MeTautb.
[IpaxkTrueckas pabora 3 «Pemienue sKcrepuMeHTaIbHbIX 3a/1a4 1o Teme «HemeTanaby.

KonTposbHabie padoTbl

Kontponbnas padota 1 mo reme «TeopeTnueckre OCHOBBI
xumun» KontponpHas padota 2 o teme «Heoprannueckas

XUMHSI
TemaTnueckoe miiannpoBanue 11kaace
Pa3nennl, TeMbl Koa-Bo Koa-Bo Koa-Bo
4acoB K/p np/p
IToBTOpenue kypca xumuu 10 kinacca 1
19

Paznen Ne 1. TeopeTrndeckue 0CHOBbI XUMHHU

Tema 1.1 Baxuelimue XUMHYECKUE TIOHITUS U 3aKOHBI 4




Tema 1.2 CrpoeHue BemiecTBa

Tema 1.3 XuMmuueckue peakiyuu

Tema 1.4 PactBOpBI

Tema 1.5 DIeKTpOXUMUYECKUE PEAKIIUU

| O] W W

Pasznen Ne 2. Heoprannueckasi xumust 11
Tema 2.1 Metamibl 6
Tema 2.2 Hemerassl 5
Paznen Ne 3. XuMus u )Ku3Hb 3
Bcero 34




