IHosicuuTeanLHAaA 3aNIUCKA.

Pabouas mporpamma «OCHOBBI 00IIIEH XUMHUN» pa3paboTaHa Ha OCHOBE CJIEAYIONIUX JOKYMEHTOB:
- @enepanbHBIN rocy1apcTBEHHBINH 00pa30BaTEIbHBIN CTAaHAAPT OCHOBHOTO 00IEro 00pa3oBaHMUA.
- [IpumepHas ocHOBHast 00pa3oBaTeIbHAS IPOrpaMmMa CpeIHero 001ero oopa3oBaHusl.
- ABropckas nporpamma ['apa H.H. mo xumun muis 10-11 kimaccoB 061meo0pa3oBaTebHBIX
OpraHu3aIyii, CoOcTaBjieHa B COOTBETCTBUU ¢ TpeboBanusmu OI'OC.
Y4eOHUKH 1 ydeOHbIe TOCOOUS TSl peau3alliy JaHHOH MPOrpaMMBbl:

1. «Xumus. 10 xknace». Pymsuruc [.E. ®enpaman O.I°. YueOHuK ai1st 00111600pa30BaTEIbHBIX YIPSKICHUMA. /-
uznanue - Mocksa: «lIpocsemienney, 2020 roa. ®I'OC

2. «Xumus. 11 knacey. Pymsuruc I'.E. ®empaman @.I°. YueOnuk 11t o01mieo0pa3oBaTeIbHbIX YUPSKICHHN. 8-¢
uznanue - Mocksa: «lIpocsemenuer», 2021 rog.

3. A.M. Panenkwuii. Xumus. Junakruaeckuii matepuait. 10-11 kmaccsl (mocoOue uist yauTes ).

[Iporpamma ¢akynbTaTUBHOTO Kypca paccuntaHa Ha 2 roja - 136 gacos (10-11knacc). Ha kaxsiii kimace 68
yaca (13 pacueta 2 yueOHbBIX Yaca B HEJEIIO).

IInanupyemMblie pe3yJibTaThl OCBOECHHS Y4eOHOI0 MpeIMeTa
JInyHOCTHBIE Pe3yJIbTAThI

1. T'paxmanckas MO3UIMS KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBa,
OCO3HAIOILIETO CBOM KOHCTUTYLIMOHHBIE MTPaBa U 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH U MIPaBOMOPSIIOK,
TOTOBHOCTH K CiTy’keHuI0 OTedecTBy, €ro 3aiure;

2. c(OopMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH MPaKTHKH; TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOSTEIBHOM, TBOPUECKOH 1
OTBETCTBEHHOM 1€ATEIbHOCTH;

3. TOJIEpaHTHOE CO3HAHHE U MOBEACHUE B MOJIMKYIBTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTH BECTH
JUAJIOT C APYTUMHU JIFOAbMHU, JOCTUTATh B HEM B3aMMOMOHUMAHUS, HAXOAUTh OOIIUE e U
COTPYIHUYATH JUISI UX JIOCTHIKCHUS;

4. HaBBIKU COTPYAHMYECTBA CO CBEPCTHUKAMHM, TETHbMH MIIAIIETO BO3pacTa, B3POCIbIMH B
00pa30BaTesIbHOM, 00ILIECTBEHHO MOJIE3HOM, YUeOHO-UCCIIE10BAaTEIbCKON, IPOEKTHOM U APYTUX BUAAX
JESITEIIbHOCTH;

5. HPaBCTBEHHOE CO3HAHUWE M MOBEJCHHE HA OCHOBE YCBOCHUS 00IIEUETIOBEYECKHIX IICHHOCTEH;

6. DCTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO TBOPUYECTBA,
CropTa, 00IIECTBEHHBIX OTHOIIECHUH;

7. OCO3HaHHBIN BBIOOpP Oynymiel npodeccuu;

MeTanpeameTHble pe3yJbTaThl
Pecynamuenvie ynugepcanvnule yueonvle 0eiicmeus
OO0y4aromuiics CMOXKET:

1. CcaMOCTOSTEIHHO OMPEACIATh eI U COCTABIATH IIaHbI, 0CO3HABAS IPUOPUTETHHIE U
BTOPOCTETICHHBIC 33]1a4H;

2.  CaMOCTOSATEIHHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH YUECOHYIO U BHEYUEOHYIO
NeSITETBHOCTD C YYETOM MPEIBAPUTEIBHOTO IJIAHWPOBAHUS;

3. HCHOJIB30BaTh PA3TUYHBIE PECYPCHI ISl TOCTHKEHUS TIeNIeH;

4. BBIOMpATH YCHEIIHBIC CTPATETUU B TPYIHBIX CUTYAIIHSX.

Ilo3nasamenvhvle yuedno-n102uiecKue yHueepcanbHbvle yueonvie 0eiucmeus
OO0y4aromuiicss CMOXKET:
1. xiaccu(uuupoBaTh OOBEKTHI B COOTBETCTBUU C BRIOPAHHBIMU MPU3HAKAMU,
CpPaBHUBATHh OOBEKTHI;
CUCTEeMaTHU3UPOBATh U 00001IaTh HH(HOPMAIIHUIO;
OTIPENIETISATh IPOOJIEMY U CITOCOOBI €€ pelIeHus;
BJIQ/ICTh HABBIKAMH aHATN3a;
BJIAJICTh HaBBIKAMH TTO3HABATEIILHOM, y4eOHO-NCCIIEA0BATENILCKOW U TIPOCKTHOM ESTETHHOCTH;
YMETh CaMOCTOSITEIbHO OCYIIECTBISATH TIOUCK METO/IOB PEIICHHUS MPAKTHUECKUX 3a/1a4, TPUMEHSAITh
pa3IMYHBIE METOIBI TIO3HAHUS TSI U3YYEHUS OKPYKAFOIIET0 MHPA.
Ilo3nasamenvhole yueOHo-unpopmayuonnbvie yHugepcaivbHvle yueonovle 0elcmeus
OO0yJaromHiics CMOXKET:
1. wuckatb HeoOXOaUMBIE UCTOYHUKU UHPOPMAITUY;
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CaMOCTOSITENIFHO U OTBETCTBEHHO OCYILECTBIISATH HHPOPMALIMOHHYIO JeSITeIbHOCTD, B TOM YHCIIE
OpPUEHTUPOBATHCSI B PA3JIMYHBIX UICTOUHUKAX HH(POPMALIUY;

KPUTUYECKH OIICHWBATh U UHTEPIPETHPOBATH HH(POPMAITHUIO, ITOJTyYaeMYIO U3 Pa3IMUHBIX
HCTOYHUKOB;

UMETh C(OPMHUPOBAHHBIE HABBIKH PA0OTHI C Pa3TMUYHBIMU TEKCTAMU;

UCII0JIb30BaTh Pa3IMyYHbIC BUJIbI MOJICIMPOBAHUS, CO3aHUS COOCTBEHHON MH(OpMaIU.

Kommynuxamuenule ynueepcaivbHole yueonvle 0elicnmeus
OO0y4aroIIMIACsS CMOXKET:

1.

2.
3.
4

5.

BBICTYIIATh MEPE]l ayAUTOPHUCH;
BECTH JINCKYCCHIO, JIMAJIOT, HAXOAUTh PUEMJICMOE PEIICHUE MPH HATMYUK Pa3HbIX TOYEK 3PCHUS;
NPOJAYKTHBHO OOINATHCS U B3aUMOJICHCTBOBATh ¢ TAPTHEPAMHU 110 COBMECTHOM JCSITEIIBHOCTH;
YVUUTBIBATh IMO3HUIUU APYTOT0 (COBMECTHOE IEJIeNoIaraHiue M IJIaHUPOBAaHUE OOIIUX CIIOCO00B
paboThl HA OCHOBE IPOTHO3UPOBAHHMS, KOHTPOJIb U KOPPEKIIHS X0/a U PE3yJbTaTOB COBMECTHOM
JIeSATEILHOCTH),
a¢(heKkTHBHO pa3penaTh KOH(PIUKTHL.

IIpenmMeTHbIe pe3yabTAThI

Buinycknuk nayuumces:

1. packpbIBaTh Ha MPUMEPAX POJIb XUMUH B JOPMUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI MUpPaA U
B [IPAKTUYECKOM JEATEIbHOCTU YEJI0BEKA, B3aUMOCBSI3b MEX/ly XUMHUEH U IPYTUMHU
€CTECTBEHHBIMU HAayKaMU;

2. WUTIOCTPUPOBATH HA IIPUMEPaX CTAHOBIICHUE U ABOJIOIMIO OPTaHUYECKONH XUMHUH KaK HayKH Ha
Pa3IMYHBIX UCTOPUUYECKUX dTalax e€ pa3BUTHUS;

3. ycTaHaBIMBATh MPUYMHHO-CIICJCTBEHHBIC CBS3U MEKIY CTPOCHHEM aTOMOB XUMHUECKUX
3JIEMEHTOB U NEPUOJUYECKUM U3MEHEHUEM CBOMCTB XUMUYECKHUX JIEMEHTOB M UX COCIMHEHUI B
COOTBETCTBUHU C MOJIOKEHUEM XMMHUECKHUX 3JIEMEHTOB B IEPUOINYECKON CUCTEME;

4. aHaMM3UPOBATh COCTAB, CTPOCHUE M CBOMCTBA BEIIECTB, TPUMEHSISI MOJOKEHHSI OCHOBHBIX
XUMHUYECKHUX TEOPHIl: XUMUYECKOIO CTPOEHUS Oprannyeckux coeaunenuit A. M. byrneposa,
CTPOEHHUSI ATOMa, XUMUYECKOM CBSI3H, SJEKTPOJIUTUYECKON JUCCOLMAIMU KUCIOT U OCHOBAHUM;
yCTaHaBJIMBATh
MIPUYMHHO-CJIEACTBEHHBIE CBSI3M MEK]ly CBOMCTBAMHU BEILIECTBA U €M0 COCTABOM U CTPOCHHUEM;

5. TNpPUMEHSATH NpaBUjla CHCTEMAaTUUYECKON MEXTYHAPOAHON HOMEHKJIATYphl KaK CpeACcTBa
pa3ianyeHus U UACHTU(UKALUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

6. cocTaBIATH MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYITBI HEOPTAHHYECKUX U OPTaHMYECKIX BEIIESCTB
KaK HocuTeslel MH(OopMaIK O CTPOSHUHU BEIECTBa, €ro CBOMCTBAX M MPUHAICKHOCTH K
OnpeAeIEHHOMY KJIacCy COCIMHEHUM;

7. OOBSACHATH NPUPOAY U ClIOCOOBI 00pa30BaHUS XUMUYECKOM CBSA3H — KOBAJIEHTHOH (IOJISPHOM,
HETOJISIPHOMN ), HOHHOW, METAJUTUYECKOU, BOJOPOJTHON — C LETBIO OMPEICTICHNUS XUMUUECKON
AKTUBHOCTH BEILIECTB;

8. xapakTepu3oBaTh (PU3MYECKHE CBOWCTBA HEOPTAHUYECKUX M OPTaHWYECKHUX BEIIECTB U
yCTaHaBJIMBATh 3aBUCUMOCTb (DU3NYECKHX CBOMCTB BELIECTB OT THIIA KPHUCTAIIIMUYECKON PeIIETKHY;

9. xapakTepu3oBaTh 3aKOHOMEPHOCTH B U3MEHEHUN XUMHUECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COEAMHEHUH, BBICIIUX OKCUIOB U TMIPOKCHUIOB;

10. npuBOANTE MPUMEPHI XUMUYECKUX PEAKIIHA, PACKPHIBAIOIINX XapaKTEPHbIE XHMUYECKHE CBOWCTBA
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB U3YUEHHBIX KJIACCOB, C LIEbI0 UX UAEHTH(PUKALNU U
00BsicHEeHUs 00J1aCTH IPUMEHEHUS;

11. onpenenath MEXaHU3M pEAKIMM B 3aBUCUMOCTH OT YCJIOBUH €€ MPOBEACHUS U IPOrHO3UPOBATh
BO3MOXXHOCTh MPOTEKAHHsI XUMUYECKHX PEaKIMil Ha OCHOBE THIa XUMUYECKON CBS3H U
AKTUBHOCTH PEarcHTOB;

12. ycTaHaBmuBaTh 3aBHCUMOCTh PEaKIIMOHHOM CITOCOOHOCTH OPraHMYECKUX COSAMHEHUH OT
XapakTepa B3aMHOT'0 BIMSHUS aTOMOB B MOJIEKYJIaX C II€JIbIO IPOTHO3UPOBAHUS IIPOAYKTOB
peaxiuu;

13. ycTraHaBnuBaTh 3aBUCUMOCTb CKOPOCTH XUMHUECKOM PEAKIIMU M CMEIIEHUS] XUMHUECKOTO
paBHOBECHSI OT Pa3IUYHbBIX (PAKTOPOB C LIETbIO ONMPEAETICHHS ONTUMAIBHBIX YCIOBUH MPOTEKaHUS
XUMHYECKHX IIPOLIECCOB;

14. ycraHaBnuBaTh TEHETUYECKYIO CBSI3b MEX/1y KIaCCaMU HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB
JU1s 000CHOBAHUS PUHIUITHATIBHON BO3MOKHOCTH MOJIyYEHHs] HEOPIaHUYECKUX U OPTaHUYECKUX
COEITMHEHUH 33JJaHHOT0 COCTaBa U CTPOCHUS;



15. moxOuparh peareHThl, yCIOBHUS M ONMPEIEISITh IPOYKTHI PEAKIIHA, TO3BOJISIIOIINUX PEaTn30BaTh
1abopaTopHbIE U MPOMBIIIJIEHHBIE CLIOCOOBI MOTYYEHHS BAXKHEUIITNX HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB;

16. onpenenars xapakTep cpeibl B pe3yabTaTe IMAPOJIN3a HEOPraHUYECKUX U OPraHNYEeCKUX BEIECTB
U IPUBOJIUTH MTPUMEPHI THAPOJIM3a BELIECTB B IOBCEAHEBHOM KU3HU YEIIOBEKA, OMOIOIMYECKIX
0OMEHHBIX IIPOIECCaxX U MPOMBIIUICHHOCTH;

17. npuBOANTH MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B IIPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEAEATEIILHOCTH OPraHU3MOB;

18. 0060CHOBBIBaTh MPAKTUYECKOE MCIIOIB30BAaHNE HEOPTAaHMUECKUX U OPTaHMYECKHX BEIIECTB U UX
peaxiuii B IPOMBILUIEHHOCTH U OBITY;

19. BBIMONHATH XUMHUYECKUI SKCIIEPUMEHT IO PACIIO3HABAHUIO U MOIYYEHUIO HEOPTaHUYECKHUX H
OpPraHMYECKUX BEIIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KJIacCaM COEAMHEHUN, B COOTBETCTBHH C
npaBUiIaMy U mpuéMamMu 0e30macHoi paboThl ¢ XUMUYECKUMH BEIIECTBAMU U TaOOpaTOPHBIM
00opyI0BaHNEM;

20. mpoBOIUTH pacuE€Thl HA OCHOBE XMMHUYECKUX (POPMYIT U YPABHEHUH peaKIfil: HaX 0K ICHHE
MOJIEKYJISIPHOM (POPMYJIbI OPraHHMUECKOT0 BEIIECTBA [0 €r0 IMJIOTHOCTH U MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISIIMX B €r0 COCTAB, WM 1O IPOIYKTaM CrOpaHus; pacuéThl MacCOBOM J10JIN
(Macchl) XMMUYECKOTO COCTMHCHHS B CMECH; pacd€Thl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIIUH, €CIIH OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET IPUMECH); PACUETHI
MaccOBOM WM 00BEMHOM JJOJU BBIX0/1a MPOAYKTA PEAKIIMH OT TEOPETUYECKU BO3MOXKHOTO;
pacu€Thl TerIoBOro A eKTa peakuu; pacy€Thl 00bEMHBIX OTHOIIEHUH Ia30B MPU XUMUIECKUX
peakusx; pacu€Tsl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MIPOIYKTA PEAKIIMH, €CIIA OJTHO U3
BEILIECTB JaHO B BUJE PACTBOPA C ONPEACIEHHON MAaCCOBOM JIOJIENM PaCTBOPEHHOIO BEUIECTBA;

21. ucronb30BaTh METO/Ibl HAYYHOTO TTO3HAHMS — aHAJIN3, CHHTE3, MOJICTUPOBAHUE XUMUYECKUX
IPOIIECCOB U SIBJICHUN — MPH PEeIICHUH y4eOHO- UCCIIETOBATEIBCKUX 33124 TI0 U3YUCHHIO
CBOIICTB, CITOCOOOB MOJYYEHUS U PACTIO3HABAHUS OPTraHMYECKHUX BEIIECTB; - BIaI€Th MIPaBHIIaMU
0e301acHOr0 00paIIeHus ¢ eAKMMH, TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, CPEACTBAMU
OBITOBOW XMMHH; - OCYIIECTBISATH MOUCK XUMUYECKONH MH(POPMAIIUU 110 HA3BAHUSAM,
UICHTUPHUKATOPAM, CTPYKTYPHBIM (OPMYIJIaM BEIIECTB;

22. KpUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATH XUMHUUYECKYIO0 HH(POPMAIUIO, COJEPIKAIILYIOCS B
COOOILICHUSAX CPENICTB MaccOBOM nH(popMaIu, pecypcax MHTepHETa, HAYYHO-TIOMYJISPHBIX
CTaThsIX, C TOYKHU 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B IIEJIAX BBIABICHUS OIINOOYHBIX
CyXJIeHui u popmMupoBaHusi COOCTBEHHOM MMO3UIIHH;

23. yCTaHABIMBATh B3aMMOCBS3U MKy (haKTaMU U TEOPHUEH, IPUUMHON U CIECTBUEM MPU aHAIIN3E
poOJIEMHBIX CUTyalluii 1 000CHOBAaHMH MTPUHUMAEMBIX PEIICHUH Ha OCHOBE XMMHUYECKIX 3HAHHIA;

24. npeACTaBIATh MYTH PELICHUS TTI00aTbHBIX MIPOOJIEM, CTOAIIUX MEPE YEIOBEYECTBOM, U
NEPCICKTUBHBIE HAITPABIICHUS PA3BUTHS XUMUYECKUX TEXHOJIIOTUH, B TOM YHCIIE€ TEXHOJIOTHHA
COBPEMEHHBIX MaTE€pPHUaJIOB C pa3IMYHON (PYHKIMOHATBHOCTHIO, BO30OHOBIISIEMbIX HCTOYHUKOB
CBIPbsI, IEPEPAOOTKH U YTHIN3AIUH TPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB.

Bbmycmmk noayuum 603MONHCHOCHIb HAYUUMbCA:

1.

q)OpMy.]'[I/IpOBaTI) LEJIb UCCIIEA0OBAHMsA, BBIABUTI'aTh U NIPOBCPATH SKCIICPUMEHTAJIBHO THIIOTE3bI O
XUMHYECKHX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHMS, UX CIIOCOOHOCTH BCTYMATh B
XUMUYECKHUE PEaKINH, O XapaKTepe U MPOIYKTaX PA3IMYHbIX XUMHUYECKUX PEAKLINN;

CaMOCTOSITENILHO IIAHUPOBATH M MPOBOJIUTH XUMUYECKUE IKCTIEPUMEHTHI C COOTIOICHUEM TTPABHII
Oe30macHoOi pabOTHI C BEIIECTBAMU U JTAOOPATOPHBIM 000PYI0BaHUEM;

UHTEPIPETUPOBATH JIAHHBIE O COCTABE U CTPOSHUU BEIIECTB, MOTyUYEHHBIE C TOMOIIBIO COBPEMEHHBIX
q)HSI/IKO-XI/IMI/I'—IeCKI/IX METOAO0B,

OIHCHIBATH COCTOSIHHE AJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUYECKHUX
MIPEJICTaBICHUN JUTSI OOBSICHEHUS PE3y/IbTaTOB CIIEKTPAIILHOTO aHAJIN3a BEIICCTB;

XapaKTepU30BaTh POJIb a30TOCOACPIKAIIUX TETEPOIMKINUECKUX COSAMHEHUN U HYKIIEHHOBBIX KUCIOT
KaK BOKHEWIINX OMOJIOrMYECKU aKTUBHBIX BCIICCTB,

MIPOTHO3HPOBATH BO3MOXKHOCTh MPOTEKAHHUSI OKUCIUTEIHHO- BOCCTAHOBUTENILHBIX PEAKITHI, JIeKAITIX
B OCHOBC IMMPHUPOAHBIX 1 TPOU3BOJACTBCHHBIX ITPOLIECCOB.



Conep:xanue Kypca.
10 kaace

Paszgea 1. [Ipeamer opranudeckoii xumuu. Teopusi CTpoeHHsI OPraHUYECKUX COeTUHEeHU

[Ipenmer oprannueckoi xumun. CpaBHEHHE OPraHUYECKUX COEIMHEHUN ¢ HEOPraHUUYECKUMU.
[TpuponHbIe, NCKYCCTBEHHBIE U CHHTETUYECKUE OPraHUYECKUE COCIUHEHN.

BasieHTHOCTE. XMMHUYECKOE CTPOCHUE KaK IOPAJOK COCIMHEHNS aTOMOB B MOJIEKYJIE COIVIACHO
UX BaJICHTHOCTU. OCHOBHBIE TI0JIOKEHUS TEOPUH CTPOCHUS OPraHu4ecKuX coeaquHenuil. [lonsatue
0 TOMOJIOTUH ¥ TOMOJIOTaX, U30MEPUH U H30Mepax. XUMU4ecKkrue (opMyibl U MOJIEIIA MOJIEKYJ B
OpPraHUYECKON XUMHHU.

Pa3zgea 2. YriieBoaopoabl M UX NPUPOAHbIE HCTOYHUKH

[IpenensHble yriaeBonopoAbl. AJIKaHbl: FOMOJIOTMUECKUN ps, U30MEpUS M HOMEHKIATypa
alKaHOB. XUMHUYECKHE CBOMCTBAa alKaHOB (HAa MpUMepe MeTaHa): TOpeHue, 3aMellleHue,
pasnoKeHue u neruapupoanue. llpumeHeHue aikaHoB Ha OCHOBE CBOMCTB.

HenpenenbHble yrieBogopoibl. ATKEHbl. DTHIICH, €ro MOoJdy4YeHHe (JeruJpupoBaHieM 3TaHa U
Jneruaparanyei sraHona). XMMHUYECKHE CBOMCTBA ATHieHa (oOecuBedrBaHUE OPOMHOM BOABI U
pacTBopa IepMaHraHaTa Kajus), TWAparauus, noiuMepusauus. IlonmsTuiieH, ero cBoicTBa U
npuMmeHenue. [lpuMenenue 3TuaeHa Ha OCHOBE CBOMCTB.

AnkanueHsl U kKaydyku. [loHaTne 00 ankagweHax Kak YTIeBOJOPOAaxX C JABYMS JTBOHHBIMU
CBs3sIMH. XMMHUYECKHE CBOMCTBa OyTaaueHa-1,3 u u3omnpeHa: obeclBeunBaHne OPOMHOM BOJBI U
noJiMMepu3anus B kKayuyku. Pe3una.

ANKUHBI. AUETHIIEH, €ro TMOJy4YeHHE MUPOJIU30M MeTaHa U KapOUIHBIM CIOCOOOM.
XVMUYECKUE CBOWCTBA alleTUIICHA: TOPEHHE, 00ecIBeYMBaHNE OPOMHON BOBI, IPHCOCTHHCHUE
XJIopoBoiopoJa W ruapaTtauus. llpuMeHeHue aneTwieHa Ha OCHOBE CBOMCTB. Peakuus
MOJIMMEPU3AIUU BUHUIIXJIOpHa. [IoMMBUHUIXIIOpU]T U €r0 IPUMEHEHHE.

ApomaTthyeckue yriieBoJopoabl, win apeHsl. benson. Ilomydenune OeH301a U3 IHUKIOTEKCAaHA
U aleTWIeHA. XuMuyeckue ~ CcBoiicTBa  OeH3oua: FOpEeHHEe,  TaJOT€HUPOBAHUE,
HutpoBanue. [IpumeHenue 6eH3051a HA OCHOBE CBOMCTB.

[Ipupoanslii ra3 kak TominBo. [IpenMyliecTBO MpPUPOIHOTO rasa nepen ApPYyrudMu BUIAMU
torutrBa. CocTaB MPUPOTHOTO Tasa.

Hedts. CoctaB u nepepadborka nedgtu. Heprenponaykrsl. beHsun u nonstue 06 OKTaHOBOM
YHClIe.

KameHnHslit yronb u ero nepepadotka. Kokcoxumudeckoe mpou3BOJICTBO U €ro MPOAYKIIHS.

Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHus

Opnnoatomuble cnupThl. [lonmydyeHne sTaHona OpOKEHUEM TIIIOKO3bl U THApaTallMed dTHIICHA.
l'unpokcunpHas rpynna kak (QyHKuMoHanbHas. llpencraBieHue o BOJOPOJIHOM  CBA3M.
XUMHUECKHEe CBOWCTBA 3TaHOJIA: TOPEHUE, B3aUMOJIEHCTBHE ¢ HATpUEM, 00pa30BaHHUE MPOCTHIX U
CIIOKHBIX 3(UpOB, OKUCIEHHE B aupleruia. lIpuMeHeHue sTaHONa Ha OCHOBE CBOMCTB.
AJIKOronm3M, ero MocJieACTBHS U NPEAYIPEKACHUE.

MHoroatoMHble  CIUPTHL. [ JIMIEpUH Kak MPEACTaBUTENb MHOTOAaTOMHBIX CIUPTOB.
KauecTBenHas peakuysi Ha MHOTOaTOMHBIE cIUPTHI. [IpuMeHeHue rnnepuHa.

®enon. B3zaumHoe BiaMsiHUE aTOMOB B MoJIeKyse (peHosa: B3aMMOJCHCTBUE C TMJIPOKCHIIOM
HaTpuss M a30THOM kucioroi. Ilonukonaencamuss ¢enona ¢  (GopManbaeruaoM B
denondopmanbaeruaayto cmory. [Ipumenenue peHona Ha OCHOBE CBOMCTB.

Anpaeruapl U KeToHbl. IlosydeHne albIeruioB OKHCIEHUEM COOTBETCTBYIOUIMX CIUPTOB.
XVMMUYECKHE CBOMCTBA  aJbJACTUAOB: OKHCIEHHE B COOTBETCTBYIOIIYIO KHUCIOTY U
BOCCTAHOBJIEHHE B COOTBETCTBYIOIUH cnupT. [Ipumenenne Gpopmanpaeruia u aneTaibaeruia Ha
OCHOBe cBOMCTB. [IoHsATHE O KETOHAX.

KapbonoBeie kuciorel. IlomyyeHne kapOOHOBBIX KHCJIOT OKHUCICHHEM allbJIETH/IOB.
XUMHUYECKUE CBOMCTBA YKCYCHOI KHCIOTBI: OOIINE CBOMCTBA C HEOPTaHUYECKUMHU KUCIOTaMH U
peakuus sTepudukanuy. [lpumeHenne yKkCycHOM KUCIOThI HA OCHOBE CBOMCTB.

Crnoxuble 3¢upsl 1 xupbl. [lonydenue cioxHbIX 3UpoB peakiueit srepudukanmuu. CioxHble



3¢upHI B IpUpo/e, UX 3HaueHue. [IpuMeHeHne cloxHbIX 3(pUpOB HAa OCHOBE CBOMCTB.

XKupsl kak cioxHble 3Qupbl. XUMHUYECKHE CBONCTBA JKUPOB: THIPOIHU3 (OMBUICHHE) H
TUAPUPOBAHUE )KUJKUX KUpOB. [IpuMeHeHNEe KUPOB HA OCHOBE CBOCTB.

VYraneBoasl. VYrieBoApl, HX KIacCU(pHUKALMI: MOHOCaXapuiabl (IVIIOKO3a), AMCaXapHbl
(caxapo3sa) u nosmcaxapusl (Kpaxmall U LEJUI0103a). 3HaUeHUE YIIIeBOJIOB B JKUBOW MPHUPOJIE U
B J)KM3HHU YEJIOBEKA.

['moko3a — BemecTBO ¢ MBONCTBEHHOW (PYHKIMEH — anbJAeTHA0CTUPT. XUMHUECKHUE CBOWCTBA
TJIIOKO3BI: OKHCIICHHE B TJIOKOHOBYIO KHCIIOTY, BOCCTAQHOBJICHME B COpOUT, OpoxeHHe
(MOJIOYHOKHCIIOE U cIUPTOBOE). II[prMeHeHue riroKo3bl Ha OCHOBE CBOMCTB.

Hucaxapunpl u nonucaxapuibl. [loHATHE O peakuMsIX MOJIMKOHAEHCAMM W TUApPOJIM3a Ha
IpUMepe B3auMOIIPEBPALLEHUI: [ITI0KO03a «>I0JUCaxapul.

Pa3znen 4. A3oTconepxaiye OpraHudecKkue coe{uHeHust

Amunbl. [lonarue o0 amunax. [lodyueHue apomMaTH4YeCKOrO aMHMHA — aHWIMHA — U3
HUTpPOOEH30J1a. AHWJIMH KaK OpraHU4YeCKOe OCHOBaHWE. B3anMHOE BIMSHHE aTOMOB B MOJIEKYJIE
aHWJIMHA: OCJa0JICHHEe OCHOBHBIX CBOWMCTB M B3aMMOJCHCTBHE ¢ OpoMHO# Bojnoi. [IpuMeHeHue
AHWJIMHA Ha OCHOBE CBOMCTB.

AmunHokucnotel. benku. [lonydeHue aMUHOKHCIOT M3 KapOOHOBBIX KHUCJIOT U THUAPOIU3OM
0enkoB. XMMHUYECKHE CBOMCTBA AMHHOKHCIOT KaK aM(OTEPHBIX OPraHUYECKHX COCIUHEHUH:
B3aUMOJICCTBUE CO MIEJIOYaMHU, KUCIOTaMH M JIPYr C JPYroM (peaxius MOJMKOHICHCAIINH).
[lentunnas cBsi3b U nonunenTUAbL. [IprMeHeHne aMUHOKUCIIOT HA OCHOBE CBOMCTB.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMU OPTraHMYECKUX COSIMHEHHA.

Pa3zgea 5. Oprannyeckasi Xumusi 1 0011eCTBO

buotexnonorus. [lepuonsr pazsutus. Tpu HanpaBneHUss OMOTEXHOJIOTUH: TEHHAsI HHXKEHEPHS,
KJIETOYHAasi MHXeHepus, Ouonormueckas wumxeHepus. I'MO u TpaHCreHHas MNpOJIyKLus,
KJIOHUPOBAHMUE.

Knaccugukanus nomumepoB. MckyccTBeHHble mnosimMmepbl. [losyueHue HMCKYCCTBEHHBIX
MOJIMMEPOB, KaK MPOJYKTOB XHUMHYECKOW MOAM(DUKAIUN MPUPOJHOTO IMOJIUMEPHOTO CHIPHS.
HckyccTBeHHBIE BOJIOKHA (alleTaTHBIN MIENK, BUCKO3a), UX CBOICTBA U IPUMEHEHUE.

Cunrernueckue  nonumepbl. [lomyuyeHne  CHHTETHYECKMX — IMOJIMMEPOB  PEAKIUSAMU
NOJIMMEPHU3AMM U TNONUKOHJeHcanuu. CTpykTypa IMOJIMMEDPOB: JIMHEHHAs, pa3BETBIEHHAs U
poCTpaHCTBEHHAs. [IpencraBUTENM CHUHTETUYECKHMX IUIACTMACC: IIOJUITWIEH HHU3KOIO U
BBICOKOI'O JIaBJICHMS, TMOJIUIPONIWIEH U NOJIUBUHUIXJIOpU]. CHHTETHMYECKHE BOJIOKHA: JIABCAH,
HUTPOH U KalpoH.

Conepxanue
11 kaacce

Pa3nea 1. Ctpoenue aroma. Atom. Xumuueckuit aneMeHT. M3otonsl. [IpocThie 1 cliokHbIE BELECTBA.
3aKOH COXpaHEHMsI MacChl BEILIECTB, 3aKOH COXPaHEHUS U MPEBPAILEHUs] JHEPTUU [TPU XUMUUECKUX PEAKIIHIX,
3aKOH TOCTOSIHCTBA cocTaBa. BelecTBa MOJIEKYISIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHHUSL.

Pa3nea 2. Crpoenue BemecTBa. JliiciepcHble CUCTEMBI XMMHUYECKasl CBSI3b. BUbl 1 MEXaHU3MBI
o0pa3oBaHUs XuMHUeCcKol cBsi3u. MloHHas cBs3b. KaTHoHBI 1 aHnoHbI. KoBasleHTHAs HEeNOJsIpHast CBSI3b.
KoBanenTHast nosnsipHas cBsi3b. DIEKTPOOTPULIATENBHOCT. CTENEHb OKUCIIEHN. MeTamnueckas CBA3b.
Bonoponnas cBsa3b. [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYJI HEOPTAHUYECKUX U OPTAHMYECKUX BEIIECTB.
Tunbl KPUCTAIUITMUECKUX PELIETOK U CBOMCTBA BelecTB. [IpuurHbBI MHOT00Opasust BEIIECTB: H30MEPH,
TOMOJIOTHSI, aJNIOTponus, u3oronus. [lucnepcusie cuctemsl. MctunHbIe pacTBOphl. CrI0COObI BBIpaXKEHUS
KOHILICHTpALUU PACTBOPOB: MAacCOBAasl 10JIs1 PACTBOPEHHOI'O BEILECTBA, MOJIAPHAS. KOHLIEHTPALIMSL.
Komnonansle pactBopsbl. 30514, TENH.

Pa3nen 3. Xumnueckue peakuun. Kinaccudukanuss XuMu4ecKiX peakiyii B HEOpraHM4ecKon 1
oprannueckoil xumuu. CKOpOCTh peaklliy, €€ 3aBUCUMOCTb OT Pa3IMyYHbIX (PaKTOPOB. 3aKOH JAEHCTBYIOIINX



macc. DHeprus aktuBanuu. Katanus u katanuzatopbl. OOpaTUMOCTh peakuuid. XMMHUYECKOE paBHOBECHE.
CwMmerienue paBHOBeCHS MOA JeiicTBUeM pa3innyuHbIX (pakropoB. [Ipunnun Jle Illarense. [IponsBoacTso
CEpHON KUCIOTHI KOHTAaKTHBIM CIIOCOOOM. DIIEKTpOoIuTHYecKas aucconnarusi. CUIbHbIE U ciadble
INEeKTPONUTHL. KHCIIOTHO-OCHOBHBIE B3aMMOJCHCTBYS B pacTBOpax. Cpena BOJHBIX pacTBOPOB: KHCHAs,
HeWTpasibHas, menounas. MonHoe npousBeaeHue Boabl. Bogopoauerii mokasarens (pH) pactBopa. ['maponus
OpPraHMYECKHUX YU HEOPraHMYECKUX COCIUHEHUMN.

Pa3nea 4. BemecTBa u ux cpoiicrBa. [lonoxeHne MeTaioB B IEPUOINYECKON CUCTEME XUMUYECKUX
aneMeHTOB. O0IIMe CBOMCTBA METAJUIOB. DIIEKTPOXUMUYECKUN P/l HAMIPsDKEHUH MeTayuioB. O0Imue crocoobl
MOJYYEeHHUSI METAIIIOB. DJIEKTPOJIU3 PACTBOPOB U paciuiaBoB. [loHsTre 0 koppo3un MetamioB. CriocoObt
3alIUThl OT KOppo3uu. O030p METAIUIOB INIABHBIX NOATPYM (A-rpyIi) NEpUOANYECKON CUCTEMbI
XMMHUYECKHX 3J1eMeHTOB. O030p MeTaJlI0B IaBHbIX noArpymi (b-rpynm) nepuoaudeckoil cucTeMsl
XMMHUYECKHX 3JIEMEHTOB (MeJlb, LIMHK, TUTAH, XPOM, XKeJe30, HUKeIb, I1aThHa). CriaBsl MeTaioB. OKCUabI
U TUAPOKCUBI MeTaioB. O030p CBOMCTB HeMeTaioB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOICTBA
TUIIUYHBIX HeMeTaII0B. OKCH/Ibl HEMETAJIOB M KUCIIOPOAOCOAEPIKaLIIE KUCIOThI. BoopoaHble COeTMHEHMS
HEMETAJLIOB.

Pa3znen 5. Xumus u o0mecTBo. beiToBas xumuueckasi rpaMOTHOCTh. [IpoaykTel nutanus. beitoBast
xumusi. Me6enb. JlekapcTBeHHBIE MpenapaThl. XUMUYECKOE 3arps3HEHIE OKPYKAIOIIEH cpeibl U ero

OCJIICACTBUA. CriocoObl 3alIUThI OKPY)KaIOHleﬁ Cpcabl 1 CIIOCOOBI OYHUCTKH U YTHJIM3alun IIPOMBIIIICHHBIX
OTXOJ0B.

Conep:xanue y4eOHOI0 nmpeaMera XuMHs

Pacnpenesienue yueOHoro Bpemenu no remam. 10 kiiacce (paxkyabTaTUBHBINH YPOBEHB)

Ne Tema KosnvectBo | Konrposabnbie | [IpakTtuueckue
4acoB padoThI padoThI

1 Teopus XUMHUYECKOTO CTPOCHUS 4
OPraHNYeCKUX COCTMHEHUH.

2 YTneBogopobl. 25 2 2

3 Kucnoponconepxkariue OpTraHUYECKHE 16 1 2
COEJTMHEHUS

4 VriaeBoasl. 6 1

5 A3oTcoaepikaiiye OpraHUYecKue 10 1
COEIMHEHMUSL.

6 Opranuydeckasi XuMusi ¥ 00IIECTBO 7 1
Bcero uacos 68 4 6

Pacnpenesienue yueoHoro Bpemenu no remam. 11 kiaace (paxkyabTaTUBHBIN YPOBEHBb)

Ne Tema KonnuyecrBo | Konrpoasnsie | IlpakTuyeckue
TEMBI 4acoB padoThbl padoThbl

1 CrtpoeHue aToma. 8 1

2 CTtpoeHne BemecTra 5 1

3 XUMUYECKHE peakluu 23 1 1

4 BemecTBa 1 X CBONCTBa 22 1 2

5 Xumust 1 00IIeCTBO 10

Bcero yacos 68 4 3




