MunHCTEpCTBO IpocBemenus Poccuiickoit Oenepanuu
MuHuCTEpCTBO 00pa30BaHUs W MONOIEKHOH MoMMTHKY CBEpAnIoBCKO# 06macTy
Henaprament obpasoBanus AIMHHHCTpalUu ropojaa Exarepunbypra
MyHUDUNIATEHOE aBTOHOMHOE 0011€00pa30BaTeIbHOE YUPEKIECHUE
cpeansas obmeoOpasoBarenbHas mkosa Ne 80

[Ipunsito pemenueM Ilenarorugeckoro YTBCP}KI[HIO

coBeTa anexro? MA/QY \COLL Ne80

[Tpotoxom Nel .M. MenbleHuHa

0T «28» aBrycra 2024r. Hpmcas Ne 100 OT «28» aBrycra 2024r.
PABOYAS ITPOTPAMMA

IO YYEBHOMY HNPEIMETY _
PEIHIEHHME 3AJIAY 110 OPTAHHYECKOHU XUMHH

(0a30BbIH YPOBEHb)
CPEJHEE OBIIEE OBPA30OBAHHME

10-11 kaace

Exatepuntbypr, 2024r.



Ilnanupyembie pe3ybTaThl H3YUeHHs] y4eOHOT0 MpeaMeTa, Kypca

JInuHOCTHBIE pe3yJibTaThl OCBOEHHMSI OCHOBHOH 00pa30BaTe/JbHOH MPOrpamMMbl
JAOJIKHBI OTPAXKATH:

1) poccHiickyr0 rpakIaHCKYIO HASHTUIHOCTb, IATPUOTH3M, YBAKEHHE K CBOEMY HapOay,
YyBCTBA OTBETCTBEHHOCTH nepen PoauHON, ropaocTu 3a ¢BOM Kpaii, CBOK Poauny, nmpoisoe u
HACTOsIIIIee MHOTOHALIMOHAJIBHOrO Hapona Poccum, yBakeHHE TOCYHapCTBEHHBIX CHMBOJIOB
(repO, dmar, ruMH);

2) rpakIaHCKYK TIO3WLHI0 KaK AKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCHICKOTO
o0I1ecTBa, OCO3HAKOIIET0 CBOU KOHCTUTYLIMOHHBIE TpaBa U 00S3aHHOCTH, YBAXKAIOIIETo 3aKOH U
NPaBOMOPSAIOK,  OONAAaroImero  4YyBCTBOM  COOCTBEHHOTO  JAOCTOMHCTBA,  OCO3HAHHO
NPUHUMAOIIETO TPAIULMOHHBIE HALMOHAJBHBIE U OOIIEYESOBEUECKHE T'YMAaHHUCTUYECKHE U
IeMOKPAaTUYECKHUE LICHHOCTH,

3) TOTOBHOCTB K clyeHHI0 OTEUeCcTBY, €ro 3alIuTe;

4) chopMHPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKHM M OOIIECTBEHHOW NPAaKTHKH, OCHOBAHHOTO HAa [HAJIOTe KYJBTYP, a TaKKe
pa3nu4HbIX (HOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOEr0 MeCTa B IOJUKYJIbTYPHOM
MHpE,

5) chopMHUPOBAaHHOCTH OCHOB CaMOPA3BUTHS W CAMOBOCIHTAHUS B COOTBETCTBHU C
00IeYeNIOBeUECKIMH LIEHHOCTSIMH U HA€aJaMU TPa)XTAHCKOro oOINecTBa; TOTOBHOCTb U
CHOCOOHOCTB K CAMOCTOSITEIIbHOH, TBOPUYECKOH M OTBETCTBEHHOM JESITEIIbHOCTH,

6) TONEpaHTHOE CO3HAHWE U TOBEICHHE B IOJHUKYJBTYPHOM MHpPE, TOTOBHOCTH H
CHOCOOHOCTD BECTH AMAJIOT C APYTUMH JIFOABMH, TOCTHIaTh B HEM B3aHUMOIIOHMMAHUS, HAXOAUTD
o0Imue e U COTPYAHNYATD JJIST UX TOCTHIKSHHS,

7) HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMH, IE€TbMH MIJIAAIIETO BO3PACTA, B3POCIBIMU
B 00pa3oBaTeNbHOM, OOIIECTBEHHO IMOJNE3HOM, Y4eOHO-HCCIENOBATEILCKON, MPOEKTHOH U
OPYTUX BUAAX NEATEIbHOCTH,

8) HPABCTBEHHOE CO3HAHHWE M TOBEIACHHE HAa OCHOBE YCBOEHHs OOIIEUENOBEUECKUX
LIEHHOCTEH],

9) TOTOBHOCTb M CIOCOOHOCTH K OOpa3OBaHUIO, B TOM HHCJIE CaMOOOPa3OBAHUIO, HA
NPOTSDKEHUH BCEH JKM3HM, CO3HATENBHOE OTHOIIEHHE K HENpPEepbIBHOMY OOpPa3OBaHHMIO Kak
YCJIOBHIO YCIEUTHOM MpodecCHOHANBbHON 1 O0IECTBEHHOM AeSITEIbHOCTH,

10) screTMyeckOoe OTHOIIEHHWE K MHPY, BKIIOYas SCTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHUH,

11) mpuHsSITHEe W peaNu3alui0 IIEHHOCTEH 3J0pOBOro U Oe30macHOro obpasa >KU3HH,

noTpeOHOCTH B (PU3MUYECKOM CAMOCOBEPIIEHCTBOBAHUH, 3aHITHSIX CIIOPTUBHO-03I0POBHTEIBHON



OEATEIbHOCTBIO, HETPHATHE BPENHBbIX TMPHUBBMUEK. KYPEHHs, YIOTPEOJEHUs] aJKOroJsl,
HApKOTHKOB;

12) OepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (U3NIECKOMY U
NICHXOJIOTHYECKOMY 3[I0OPOBBIO, KaK COOCTBEHHOMY, TaK W IPYrHX JIFOIEH, YMEHHE OKa3bIBaTh
NEPBYIO MOMOIIb;

13) ocosnansblii BbIOOp Oyaymieid mpodecCH W BO3MOXKHOCTEH peau3aluu
COOCTBEHHBIX JKU3HEHHBIX IUJJAHOB, OTHOLIEHHWE K NPO(PECCHOHATIBHON NEeSTeNbHOCTH Kak
BOSMOXKHOCTH  y4YacCTHsl B  PEIIEHUH  JIMYHBIX, OOILIECTBEHHBIX, T'OCYIapCTBEHHBIX,
OO0IIEeHAIIMOHANIBHBIX PO0JIEM,

14) copMHUpOBAaHHOCTE 3KOJOTMYECKOrO MBILLIEHUS, TOHUMAHUS BIUSHUS COLIHAIBHO-
SKOHOMHYECKHX TPOLECCOB HAa COCTOSTHUE NPHUPONHOM M COLHUAIBHOW Cpenbl; MPUOOpEeTeHHE
OTIBITA 3KOJIOTO-HANPABJIEHHON 1eATENbHOCTH,

15) oTBEeTCTBEHHOE OTHOLICHHE K CO3aHHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO MPUHSTHUS
LIEHHOCTEHN CEMEMHON >KU3HU.

MetanpeamMeTHble pe3yJIbTAThI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMmMbl
JAOJIKHBI OTPAXKATH:

1) ymeHue caMOCTOSTENBPHO OMNpPEeneNATh LENH NEATENIbHOCTH U COCTABJSTH ILUIAHBI
IEATEIbHOCTH, CAMOCTOSITEIbHO  OCYIUECTBJIATb, KOHTPOJMPOBaTbh U KOPPEKTHPOBATH
IeATeIbHOCTD;, UCTIOIB30BATh BCE BO3MOXKHBIE PECYPCHI ISl TOCTHKEHHSI TIOCTABJICHHBIX LieeH
U peasTM3aluy IJIAHOB I TEIbHOCTH, BBIOMPATD YCIIEIIHbIE CTPATETHH B PA3JIMYHBIX CUTYALHSIX;

2) yMeHHe NPOAYKTHBHO OOIIATbCS M B3aMMOACHCTBOBATH B MPOLECCE COBMECTHON
OEATEIbHOCTH, YYUTBIBATH TNO3ULMU JAPYIHX YYaCTHUKOB JESITENBHOCTH, 3(PPEKTUBHO
pazpernaTh KOH(JIUKTHI,

3) BiageHUE HABBIKAMH IIO3HABATEJBHOH, y4eOHO-MCCIENOBATENbCKOH M MPOEKTHOH
NEATEIbHOCTH, HaBBIKAMH  paspelleHus mpolsiieM; CIOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSITETbHOMY TOMCKY METOIOB PELIEHHs MPAKTHYECKUX 3a7a4, TPUMEHEHHUIO Pa3JINYHbIX
METO/IOB TIO3HAHUS,

4) TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITENIbHON HMH(pOPMAaIMOHHO-TIO3HABATEbHON
NeATEIbHOCTH, BIIAJICHUE HABBIKAMH IIOJYYEHHUS HEOOXOAMMOHW HH(pOpMAIMH M3 CIOBapei
Pa3HBIX THUIIOB, YMEHHE OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOUHMKAX MH(DOPMALINH, KPUTHUECKH
OLICHUBATh U HHTEPIPETHPOBATE HHYOPMALHIO, TIONYYaEMYIO U3 Pa3IHYHbIX HCTOYHUKOB,

5) yMeHHe HCHOJB30BaTh CpPEACTBA WH(POPMAIMOHHBIX M KOMMYHHKAIL[HOHHBIX
texHonoruii (nanee — UKT) B perneHnn KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIOHHBIX
3ama4y ¢ coOmoaeHueM TpeOOBAaHWUN OSPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THTHUEHBI,

pecypcocOepekeH s, MPaBOBBIX H STUYECKUX HOPM, HOPM MH(OPMALIMOHHONH O€30MacHOCTH,



6) yMeHHEe ONpeneNsiTh Ha3HaYeHHe U (PYHKIUU PA3TUYHBIX COLHATBHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITEIbHO OLICHHBaTh W TNPUHUMATh PEIIEHHs], OINpPeNesIoIne
CTPATEruro MOBEJAEHUS, C yU€TOM IPAKAAHCKUX U HPABCTBEHHBIX LIEGHHOCTEH;

8) BrazeHue SI3BIKOBBIMU CPEICTBAMH — YMEHHE ICHO, JIOTHYHO U TOYHO H3JIaraTh CBOKO
TOUKY 3pE€HUs], UCTIONb30BaTh aJIeKBATHBIE S3bIKOBbIE CPEICTBA;

9) BiazgeHHWE HABBIKAMH ITO3HABATEIBHON peIeKCHU Kak OCO3HAHUS COBEPIIAEMBIX
NEeMCTBUI U MBICIUTEIbHBIX IPOLECCOB, UX Pe3YyJIbTaTOB U OCHOBAHUMN, MPAHHUL] CBOETO 3HAHUS U
HE3HAHUs, HOBBIX [TO3HABATENbHBIX 33/1a4 U CPEICTB UX JTOCTUXKEHHS.

H3y4yenue npeameTHoii o0aactu ""EcTecTBeHHbIE HAYKH'' T0/I2KHO 00€CIeYHTh:

c(pOpPMHPOBAHHOCTb OCHOB LIEJIOCTHON HAyYHOH KapTHHBI MHPA,

¢dopMupOBaHUE NMOHMMAHUS B3aUMOCBS3H M B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;
c(pOPMHPOBAHHOCTh TOHMMAHUSI BIUSHHUS €CTECTBEHHBIX HAayK Ha OKPYXKAKOILIYIO Cpeny,
SKOHOMHYECKYI0, TEXHOJOIMYECKYIO, COLMAJIbHYI0O M 3THYECKYIO Cchepbl AeATeNbHOCTU
4eJ0BeKa,;

CO3/IaHUE YCJOBHM JJII Pa3BUTHS HABBIKOB Y4eOHOH, MPOEKTHO-UCCIIEHOBATEIBCKOM,
TBOPYECKOH NIEATEIbHOCTH, MOTHBALIMU OOYYAIOLINXCSl K CAMOPA3BHUTHIO;

c(pOpMHPOBAHHOCTh YMEHUH aHAJIM3UPOBATh, OLICHUBATh, MPOBEPSITh HA JOCTOBEPHOCTH
1 00001maTh Hay4YHYI0 HHPOPMAIHIO;

c(OPpMHPOBAHHOCTh  HAaBBIKOB ~ Oe3omacHOM  paboTBl  BO  BpeMsi  MPOEKTHO-
HCCIIEIOBATEIBCKON U SKCIIEPUMEHTAIBbHON AESITEIbHOCTH, TPH HCIIOJIB30BAaHUH JIAOOPaTOPHOTO
obopynoBaHUsl.

TpeGoBaHuss K NpeAMETHBIM pe3yJbTATAM OCBOeHHsI 0a30BOro Kypca XHMHH
AOJKHBI:

— packpelBaTh Ha NpPUMEpax pojib XUMHH B (POPMHPOBAHUU COBPEMEHHOW HAy4HOU
KapTUHbI MUPa U B IPAKTUYECKOM NeATENbHOCTH YEI0BEKa;

— JEeMOHCTpUPOBaTb Ha IpUMepax B3auUMOCBS3b MEXIy XUMHEH U JIPYrUMH
€CTeCTBEHHbIMH HayKaMU;

— packpbiBaTb Ha NpUMeEpax IMOJIOXKEHUs TEOpPUHU XUMHYECKOro crpoeHus A.M.
bytneposa,

— noHMMaTh ¢usndecknii cmbich Ilepuonuueckoro 3akona I M. Menneneesa u Ha ero
OCHOBE OOBSACHATH 3aBHUCUMOCTb CBOHCTB XMMHYECKHUX 3JIEMEHTOB W OOpa30BaHHBIX HMH
BELIECTB OT 3JIEKTPOHHOIO CTPOEHHUsI aTOMOB,;

— OOBSICHATD MPUYUHBI MHOTOOOpAa3Hsl BEIECTB HA OCHOBE OOIINX MPENCTaBIEHUH 00 Ux

COCTaBC U CTPOCHUU,



— MPUMEHSTh MpPaBHia CHCTEMAaTHUECKONH MEKAyHAPOAHOH HOMEHKIIATYPhI KaK CPENCTBA
paznuueHus: 1 uAeHTH(UKALIMY BELIECTB M0 UX COCTABY U CTPOSHHIO;

— COCTaBJISITb MOJIEKYJSIPHBIE M CTPYKTYpHbIE (DOPMyJibl OPraHHMYECKHX BEIIECTB Kak
HocuTesel MHQOpMALMU O CTPOGHUHM BELIECTBA, €ro CBOWCTBAX M MPHHAMJICIKHOCTH K
OIpeneIeHHOMY KJIACCy COeIUHEHHI;

— XapakTepu30BaTh OPraHMYECKHE BELIECTBA MO COCTAaBY, CTPOEHHIO U CBOMCTBaM,
yCTaHABJIMBATh MPUYHHHO-CJICICTBEHHBIE CBS3H MEXKy JAHHBIMH XapaKTePUCTHKAMH BELIECTBA;

— NPUBOAMTH MPUMEPbl XUMHUECKHX PEAKLHii, PaCKPbIBAIOLINX XapaKTepHbIE CBOHCTBA
TUIUYHBIX TPEICTABUTENCH KJIACCOB OPraHMYECKHX BELIECTB C LEJbI0 MX HUACHTH(DUKALMH U
00BsicCHEeHUs 00JIaCTH IPUMEHEHUS,

— MPOrHO3MPOBATH BO3MOXKHOCTD MPOTEKAHHsI XUMHUYECKHX PEaKiiii HA OCHOBE 3HAHHI O
TUIAX XMMHUYECKON CBS3H B MOJIEKYJIAX PEAreHTOB U X PEaKLIMOHHON CIOCOOHOCTH;

— MWCIOJb30BaTh 3HAHMUS O COCTaBE, CTPOGHHUM W XHUMUYECKHMX CBOMCTBaX BEIUECTB MJIS
0e30MacHOro NPUMEHEHUsI B MPAKTHYECKOH AesITeIbHOCTH;

— MPHUBOIUTH MPUMEPBI MPAKTHUECKOTO MCIOJIB30BAHUS MPOAYKTOB MepepadOTKH He(PTH
U TOPUPOJHOTO Tra3a, BBICOKOMOJEKYJSAPHBIX COEAMHEHHH (TMONUATUIEHA, CHUHTETHYECKOrO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

— MPOBOAMTH OIBITHI MO PACMIO3HABAHUIO OPTaHMYECKUX BEIIECTB. MINLEPHHA, YKCYCHOM
KHCJIOTBI, HEMPEIEIbHBIX KHPOB, MIIOKO3bI, Kpaxmasa, OSJIKOB — B COCTaBe MHUILEBBIX MPOIYKTOB
U KOCMETHYECKHX CPEICTB;

— BJaeTh MMPaBUIAMH U NpueMaMu 0e30MacHON padoThl ¢ XMMUYECKUMH BELIECTBAMU U
71a00paTopHBIM 000PYIOBAHUEM,

— YCTaHaBJMBATH 3aBUCHMOCTb CKOPOCTH XHMHYECKOW pEaKLUMH U CMELIeHHs
XHUMHYECKOr0 PAaBHOBECHs OT PA3JIMUHBbIX (PAKTOPOB C LEJNbIO OMNpENeseHHs ONTHMAJIbHBIX
YCJIOBUIT MPOTEKAHHS XMMHUYECKUX MPOLIECCOB;

— MPUBOAUTH MPUMEPHI TUAPOIIN3a COJIEH B TOBCETHEBHOM KM3HU YEJIOBEKA,

— TPHUBOAMTH MPHUMEPbl OKHCIMTENbHO-BOCCTAHOBUTENbHBIX pEAaKLUid B MPHPOJE,
MPOU3BOICTBEHHBIX MPOLIECCAX U KU3HENESITEIbHOCTH OPraHU3MOB,;

— TNPUBOAHUTH MPUMEPbl XHUMHYECKUX PEAKLMH, PacKpBIBAIOIIUX OOLINe XHMHYECKHE
CBOICTBA MPOCTBIX BELIECTB — METAJIOB U HEMETAJLIOB;

— NPOBOAUTH PacCUeThl HA HAXOXKICHHUE MOJEKYJSPHOW (OopMysbl yrieBogoponaa Io
MPOAYKTaM CrOpPaHUsi U MO €ro OTHOCHTEJBbHOW IIOTHOCTH M MAaCCOBBIM [OJISIM 3JIEMEHTOB,
BXOJISILIMX B €r0 COCTAB;

— BJIaJeTh MpaBHIaMu 0Ee30MacHOro OOpaLleHUs] ¢ €JKUMH, FOPIOYUMH M TOKCHYHBIMU

BEIIECTBAMH, CPECTBAMU OBITOBON X MHH,



— OCYLIECTBJISITh MOMCK XUMHYECKOH MH(OPMAILMU 0 HA3BAHUSM, UACHTU(PUKATOPAM,
CTPYKTYPHBIM (pOpMyJIaM BELIECTB,;

— KpUTHYECKH OLIEHHWBaTh W HMHTEPIPETHPOBATH XUMHUYECKYIHO HH(POPMALHIO,
COZEePIKALIYIOCS B COOOIIECHHUAX CPENCTB MAaCCOBOH MH(popManny, pecypcax MHTEpHETa, HAYIHO-
MOMYJISIPHBIX CTaThsIX C TOYKH 3PEHHSI €CTECTBEHHOHAYYHOH KOPPEKTHOCTU B LIEJSAX BBIIBICHUS
OHNOOUHBIX CYKIACHUN 1 (POpMUPOBaHUS COOCTBEHHOH MO3UIIUH;

— MPEnCTaBJAITh IMYTH PELICHUs TJOOANBHBIX MpOoOJeM, CTOSIMX TIEpel YeJIOBEUECTBOM:
SKOJIOTUYECKUX, YHEPTeTUIECKUX, CHIPbEBBIX, U POJIb XUMHHU B PELICHUH 3THUX MPoOiem.

"Xumus" (yriyOneHHbIH YPOBEHB) - TpeOOBaHUS K MPEIMETHBIM PE3YJIbTaTaM OCBOSHHS
yrayOJIeHHOTO Kypca XUMHUH JIOJIKHBI BKJIIOUATh TPEOOBAHMS K pe3yJIbTaTaM OCBOEHHs 0a30BOr0O
Kypca U JONOJHHUTEIBHO OTPAKATH!

1) chopmMupoBaHHOCTH CHUCTEMBI 3HAHHA OO0 OOIMUX XUMHYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSX,

2) chopMHUPOBAHHOCTb YMEHHUH HCCIIEI0BATh CBOMCTBA HEOPTaHMYECKUX U OPraHMYECKUX
BEIECTB, OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHHUS] XMUMUYECKHX PEaKLHi, MPOTHO3HPOBATH
BO3MOYKHOCTb UX OCYIIECTBJICHUS,

3) BIazeHHWe YMEHHUSIMH BbIIBUIATh THUIIOTE3bl HA OCHOBE 3HAHUH O COCTaBe, CTPOEHHUH
BEIECTBA M OCHOBHBIX XMMHYECKHX 3aKOHAX, MPOBEPSTh MX 3KCHEPUMEHTANBHO, (popMynupys
LIeJIb NCCIIEIOBAHNS,

4) BnageHHE METONAMH CaMOCTOSTEIBHOIO IJIAHUPOBAHUS M MPOBENEHHS XUMHUYECKHX
SKCIEPUMEHTOB ¢ COOJIFOCHIEM TpaBujl Oe30macHol padoThl ¢ BeleCTBAMH U JJAOOPATOPHBIM
obopynoBanueM; C(OPMHPOBAHHOCTb YMEHHI ONMWCAHMS, aHAJM3a U OLEHKHU JTOCTOBEPHOCTU
MOJIYY€HHOTO Pe3yJbTaTa,

5) chopMUPOBAHHOCTb YMEHHI MPOTHO3MPOBATH, AHAIM3HPOBATH M OLEHUBATH C
MO3ULMH  3KOJIOTHUECKOW O€30mMacHOCTH TMOCHEACTBHA OBbITOBOM M NMPOU3BOACTBEHHOMN

NeSITeIbHOCTH YEJIOBEKa, CBSI3aHHOH ¢ mepepabOTKON BEIIECTB.

B pesyabraTte n3ydeHusi y4e0OHOro mnpeaMeTra Ha YpPOBHe cpeiHero oomero
o0pa3oBaHus:

BeInyckHUK Ha yriyOieHHOM YPOBHE HAyUUTCS:

— packpelBaTh Ha NpPUMEpax pojib XUMHH B (POPMHPOBAHUU COBPEMEHHOW HAy4HOU
KapTUHBI MHUpa U B HpaKTI/I‘{eCKOfI ACATCIIBHOCTH YCJIOBCKA, B3dUMOCBA3b MECXKAY XUMHAEA U
APYTrUMHU €CTCCTBCHHBIMH HAYKAMU,

— WUTIOCTPUPOBATh HAa MPUMEPAX CTAHOBJIEHHE U 3BOJIOLUIO OPTaHMYECKOW XUMHUHU Kak

HAaYKH Ha PA3JIMYHBIX UCTOPHUHYCCKUX STAllaX €€ PA3BUTHA,



— YCTaHaBIMBATb MPUYMHHO-CIECICTBEHHBIC CBA3M MEXIY CTPOCHHEM aTOMOB
XUMHYECKHIX 3JIEMEHTOB M NMEPUOTUYECKUM M3MEHEHHEM CBOHCTB XMMHYECKHX 3JIEMEHTOB M UX
COCAMHEHUII B COOTBETCTBUH C TIOJOXXEHHEM XUMHUECKUX 3JIEMEHTOB B IEPHOAMYECKOH
cHCTEME;

— aHaJM3MpOBAaThb COCTAaB, CTPOCHHWE M CBOICTBAa BEINECTB, MPHUMEHSS MOJOXKEHUS
OCHOBHBIX XHMHYECKHUX TEOPHH: XUMHUYECKOTrO CTPOCHHUS OPraHMYECKHX coenuHeHuid A M.
ByTnepoBa, cTpoeHHsI aToMa, XUMHUYECKON CBSI3H, 3JIEKTPOJIUTHYECKON TUCCOLMALNY KUCIOT U
OCHOBAHUH, YCTaHABJINBATh MPUYUHHO-CIICICTBEHHbIE CBS3M MEXIY CBOHCTBAMHU BEIIECTBA U
€r0 COCTAaBOM U CTPOCHHUEM,

— MPUMEHSATH MPaBUJIa CUCTEMATUYECKON MEXXITyHapOJHOH HOMEHKJIATYPhI KaK CPEACTBa
pa3NUYeHUs] U UACHTU(UKALIUH BEUIECTB MO UX COCTaBY U CTPOSHHIO,

— COCTaBISITb MOJIEKYJISIPHBIE W CTPYKTYpPHBIE (OPMYJIbI HEOPTaHHYECKUX U
OpPTaHUYECKUX BEINECTB KaK HOCUTENeH MH(POPMALUU O CTPOCHUH BEINECTBA, €r0 CBOWCTBAX U
MPUHAJIE)KHOCTH K OMPEIEICHHOMY KJIacCy COSIUHEHHI,

— OOBSACHATH TPHUPOAY U CHMOCOOBI 00pa3oOBaHUST XUMHYECKOH CBSI3M. KOBAJICHTHOM
(TOJISIPHON, HETOJSIPHOMN), MOHHOH, METaJUIMYeCKOH, BOMOPOOHOW — C LENBI0 OMNpeAesieHuUs
XUMHYECKOH aKTUBHOCTH BELIECTB;

— XapakTepHu30BaTh (PU3NUECKHE CBOWCTBA HEOPTAHUYECKUX U OPTaHMYECKUX BEINECTB U
yCTAHABJIMBATh 3aBUCHUMOCTh (DPU3MYECKHX CBOHCTB BELIECTB OT THMA KPUCTAJUIMYECKOM
peLIeTKy,

— XapakTepu30BaTh 3aKOHOMEPHOCTH B HW3MEHEHHHU XHMHYECKHX CBOWCTB MPOCTBIX
BEIECTB, BOAOPOAHBIX COETMHEHHH, BBICIIIMX OKCUAOB U THAPOKCHIOB;

— TPUBOOUTH MPHUMEPBl XUMHUYECKHUX pPEaKLUUH, PaCKPBIBAIOIIUX XapaKTepHBIC
XUMHYECKHE CBOIICTBA HEOPTAHUYECKNUX M OPTAaHMYECKHX BEIIECTB U3YUEHHBIX KJIACCOB C LENBIO
UX UCHTUPHUKAINH U OObACHEHHs 00JaCTH MPUMEHEHUS,

— ONpenessITh MEXaHU3M PEAKLUU B 3aBUCHUMOCTH OT YCJIOBHI NPOBENEHUS PEAKINH U
IPOTHO3UPOBATH BO3MOXKHOCTD MPOTEKAHUS XMMUYECKHX PEAKIMH HA OCHOBE THUIIA XMMUYECKOH
CBSI3U U aKTUBHOCTH PEareHTOB;

— YCTaHaBJIUBATh 3aBUCUMOCTb PEAKLIMOHHOHN CIIOCOOHOCTH OPraHMYECKHUX COENUHEHHI
OT XapakTepa B3aMMHOTO BJIHMSHUS aTOMOB B MOJIEKYJIaX C LIEJIBIO MPOTHO3UPOBAHMS MPOIYKTOB
peakuuy,;

— YCTaHaBIMBATb 33aBUCUMOCTb CKOPOCTH XHMHUYECKOH pEeakIud W CMEIICHUs
XUMHYECKOTO PABHOBECHS OT PA3UYHBIX (DAKTOPOB C LENBIO OMNPENEeICHUs] ONTHMAaJIbHBIX

YCJIOBI/Iﬁ NPOTCKAHUA XUMHUYCCKUX IMMPOLECCCOB,



— YCTaHABJMBATh TE€HETHYECKYI0 CBsI3b MEXKIy KJaccaMH HEOPraHMYeCKuX U
OpPTaHUYECKUX BELIECTB Ui OOOCHOBAHMS NPUHLHUIHAIBHOH BO3MOXKHOCTH TIOJYYEHUS
HEOPTraHMYECKUX U OPraHMYECKUX COSAMHEHUH 3aJaHHOTO COCTaBa U CTPOEHUS,

— monadupaTh peareHThl, YCIOBHS M ONPEHENATh NMPONYKThl PEAKUUHN, MO3BOJSIOIINX
peann3oBaTh  JJaDOpAaTOPHBIE ¥ NPOMBILUIEHHBIE  CIIOCOOBI  MOJNYYEHHsS]  BAKHEHIITNX
HEOPTraHMYECKUX U OPraHMYECKUX BEIIECTB,

— OmpeneysITb XapakTep Cpeabl B pPe3yJbTaTe THAPOJIN3a HEOPraHWYeCKHX U
OPTaHUYECKUX BEUIECTB U MPUBOAUTH MPHUMEPHI THAPOJN3A BEIIECTB B MOBCEAHEBHOH JKU3HU
4esoBeKa, OMOIIOTHUECKUX OOMEHHBIX MPOLIECCAX U MPOMBIIIJICHHOCTHY,

— TPUBOIWUTH TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX pPEAKUUH B NPUPOIE,
MPOM3BOJICTBEHHBIX MPOLIECCAX U JKU3HEACATEIbHOCTH OPTaHU3MOB;

— O0OCHOBBIBaTh MPAKTHYECKOE HCIOJIb30BAHUE HEOPTraHWYECKHMX U OPraHMYECKUX
BEIECTB M UX PEAKINH B IPOMBIIIJICHHOCTH U OBITY;

— BBINOJHATH XMMHUYECKMHA SKCIEPUMEHT [0 pACIO3HABAHUIO U MOJYYECHHUIO
HEOPraHMYECKNX U OPTaHUYECKHX BEIIECTB, OTHOCSIINXCS K PA3JIMYHBIM KJlacCaM COEIUHEHUI,
B COOTBETCTBUH C NMPABHJIAMU M IPUEMaMH Oe30macHON padoThl ¢ XMMUYECKUMH BEIIECTBAMH U
71a00paTopHBIM 000PYIOBAHUEM,

— TPOBOAUTH pacyeTbl Ha OCHOBE XHMUYECKMX (OPMYJ M ypPAaBHEHHH pPEaKLHid:
HAXOXKIACHWE MOJIEKYJIIPHOH (POPMyJIbI OpPraHUYEeCKOro BeIIeCTBa IO €ro IUIOTHOCTH U
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX B €r0 COCTaB, WM MO MPOAYKTAM CTOPAHMS, PacyeThl
MaccoBOH Joiu (Macchl) XMMHYECKOIO COEAMHEHHs B CMECH; pacueTel Macchl (o0bema,
KOJINYECTBA BELIECTBA) MPOAYKTOB PEAKIMH, €CIM OIHO W3 BEINECTB AaHO B M30OBITKE (MMeeT
NPUMECH); pacdyeTbl MacCOBOM wuiM OOBEMHOH [OJNM BBIXOJA MPOAYKTA pPEAKUHUH OT
TEOPETUYECKH BO3MOJKHOTO, pacueThl TemIoBOro 3¢ @dekra peakuuu, pacdersl OOBEMHBIX
OTHOILIEHHI I'a30B MPU XUMUYECKUX PEAKIUIX; PacieThl Macchl (00beMa, KOJIMUECTBA BEIIECTBA)
NPOAYKTAa PEaKINU, €CIM OJHO U3 BEIIECTB AAHO B BHUAE PACTBOPA C OMpPENETICHHONH MacCOBOM
Tonel paCTBOPEHHOTO BEIECTBa,

— UCHOJNIb30BAaTh METONBl HAyYHOTO TIIO3HAHUS. aHajN3, CHHTE3, MOACIHUPOBAHHE
XUMHYECKHX TPOIECCOB M SBJICHHH — NPU PELICHUH Y4eOHO-HUCCIIEOBATENbCKUX 3a1ad Mo
U3yUYEHHIO CBOMCTB, CIIOCOOOB MOJyYeHHS U PACTIO3HABAHUS OPTaHUYECKUX BEIIECTB,

— BJIQIETh TpaBUJIAMHU 0€30MacHOro OOpaIleHus] ¢ €IKMMH, TOPIOYUMH U TOKCHYHBIMU
BEIECTBAMH, CPEICTBAMHU OBITOBON XUMUH,

— OCYULIECTBJISITh MOMCK XUMHYECKOH MH(OpPMALMU MO HA3BAHUSAM, MACHTU(HUKATOPAM,

CTPYKTYPHBIM (hOpMyJIaM BEIIECTB;



— KpUTHYECKH OLIEHHWBaTh W HMHTEPIPETHPOBATH XUMHUYECKYIHO HH(POPMALHIO,
COZEePIKALIYIOCS B COOOIIECHHUAX CPENCTB MAaCCOBOH MH(popManny, pecypcax MHTEpHETa, HAYIHO-
MOMYJISIPHBIX CTaThsIX C TOYKH 3PEHHs €CTECTBEHHOHAYYHOH KOPPEKTHOCTH B LIEJISIX BBIIBJICHUS
OHMOOUHBIX CYKIACHUN 1 (POpMUPOBAHUS COOCTBEHHOH MO3ULIHH;

— YCTaHABIIMBATHb B3aMMOCBSI3U MEXAy (pakTamMu W TeopueH, MPUIMHOH M CIENCTBHEM
NpU aHaINU3€ MPOOJIEMHBIX CHTyauud U OOOCHOBAaHMHM NPUHUMAEMBIX DPELICHHH Ha OCHOBE
XUMHUYECKUX 3HAHWM,

— MPENCTABJATE MyTH PELICHHs TNIO0ANBHBIX MPOOJIeM, CTOSIINX Tepel YeIOBEUECTBOM,
U TIEPCIIEKTUBHBIX HAIMPABICHUN PA3BUTUS XUMHUYECKUX TEXHOJOTHH, B TOM YHCIIE TEXHOJIOTUH
COBPEMEHHBIX MATEPHANIOB C PAa3IMYHON (PYHKIIMOHAIBHOCTBIO, BO30OHOBIISIEMBIX MCTOYHUKOB
CBIPbsI, IEpePadOTKU M yTHIU3ALMH TPOMBILIIIEHHBIX 1 OBITOBBIX OTXOOB.

BeinyckHuK Ha yriyOieHHOM YPOBHE MOJIYYHUT BO3MOXKHOCTh HAYUHTBCA:

— (¢opMmyupoBaTh LeNb HCCIENOBAHMS, BBIABUTATb U IPOBEPSTH SKCIEPUMEHTAIBHO
TUNOTE3bl O XHMMHYECKMX CBOHCTBAaX BEINECTB HAa OCHOBE MX COCTaBa W CTPOCHHUS, HX
CIOCOOHOCTH BCTYNaTh B XWUMHUECKHE PEAaKIHH, O XapakTepe M MPOAYKTaX Pa3InIHBIX
XUMHUYECKUX PEAKLU;

— CaMOCTOATENBHO IUIAHMPOBATh U MPOBOAUTH XHUMHUYECKHE OKCIEPUMEHTHI C
coOumoneHreM npaBuil Oe30macHoON paboThI C BELIECTBAMH H J1a0OPaTOPHBIM 000pYIOBAHUEM,

— UHTEPIPETUPOBATH TaHHBIE O COCTABE M CTPOCHUH BELIECTB, NMOJyUYEHHBIE C TOMOIIBIO
COBPEMEHHBIX (PH3UKO-XUMUYECKIX METO/IOB,

— OIIUCBIBATh COCTOSIHUE 3JIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXAaHUYECKUX MPEICTABICHUH O CTPOSHHH aTOMA JIJIsl OOBSCHEHHS PE3YJIbTATOB CIIEKTPAIbHOTO
aHaJIu3a BEIIECTB;

— XapakTepu3OBaThb pOJIb a30TOCOAEPIKAIIMX TE€TEPOLHKINYECKIX COCOUHEHUH U
HYKJICHHOBBIX KHCJIOT KaK BXKHEHIIINX OMOJIOTHYECKN aKTHBHBIX BEINECTB,

— TMPOTHO3UPOBaTb BO3MOXKHOCTb MPOTEKAHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii, IeXKalnx B OCHOBE MPUPOIHBIX M MPOU3BOICTBEHHBIX MPOLIECCOB.

B cucreme ecrecTBeHHOHAYYHOrO 00pa30BaHUs XUMHUS KaK y4eOHBIH MpeaMeT 3aHIMAaeT
BAKHOE MECTO B IIO3HAHMU 3aKOHOB MPHUPOAbL, (OPMHUPOBAHUM HAYYHOH KapTHUHBI MHPA,
XUMHYECKOH TPaMOTHOCTH, HEOOXOOUMOHN Uil MOBCETHEBHON JKM3HH, HABBIKOB 340POBOTO H
0e30macHOro IJIsl YeJioBeKa M OKpYXKaroIeil ero cpenbl odpasa JKU3HHU, a TAKXKE B BOCITUTAHUHU
SKOJIOTUYECKOH  KyJNbTYphl, (HOPMUPOBAHMH COOCTBEHHOW TMO3WILMH TIO OTHOIICHUIO K

XUMHYECKOH MH(pOpMaIuy, Moy4aeMoi U3 pa3HbIX HCTOYHHUKOB.



YCnemHocTe M3ydeHus y4eOHOro mpenMeTra CBsi3aHa C OBJIAJIGHUEM OCHOBHBIMHU
MOHSITUAMU XUMHH, HAYYHbIMH (DaKTaMH, 3aKOHAMH, TEOPHUSIMH, NMPUMEHEHHUEM TMOJYYSHHBIX
3HAHUH NMPU PEIIEHNH MPAKTUYECKHUX 3a/1a.

B cootserctBun ¢ ®I'OC COO xuMusi MOKET U3y4aThbCs Ha 0A30BOM W YrIyOJEHHOM
YPOBHSIX.

UzydeHne xumun Ha yriiyOJ€HHOM YpPOBHE MpPEIIOJaraeT MOJHOE OCBOCHHE 0a30BOro
Kypca M BKJIIOYAET PACIIMPEHHE MPEAMETHBIX Pe3yJbTaTOB U COACPIKAHUs, OPUEHTHPOBAHHOE HA
MOATOTOBKY K MOCJIEAYIEeMY poQeCcCHOHATPHOMY 00pa30BaHHUI0; Pa3BUTHE WHIUBUAYAIbHBIX
crioco0HocTel obydaroutuxcst myreM Oosiee TIyOOKOro, 4eM 3TO IpeAycMaTpuBaeTCs 0a30BbIM
KypCOM, OCBOEHHSI OCHOB HayK, CHCTEMATHYECKHUX 3HAHWH, YMEHHE NMPUMEHSTH IOTyYeHHbIE
3HAHUS JJIS1 PEIICHUs] TPAKTUYECKUX U Y4eOHO-HCCIIEAOBATENbCKUX 3a1a4 B H3MEHEHHOH,
HECTAaHAAPTHOH CHUTyallul, yMEHHE CHUCTeMaTH3UPOBaThb M 00O0OINATh IMONyYeHHBIE 3HAHUSL.
Hsyuyenune mpenMera Ha YriIyOJIGHHOM YpPOBHE TMO3BOJISIET cHOpMHUpOBaTH y OOYyYArOIIHXCS
YMEHHE aHAJIM3UpPOBATh, NPOTHO3MPOBATH U OLEHHMBATH C MO3UIUH 3KOJOTHUECKOH
0€30MacHOCTH MOCENCTBHUS OBITOBOM U MPOU3BOACTBEHHON IESTEIbHOCTH YEJIOBEKa, CBSI3aHHON
C MOJTly4eHHeM, IPUMEHEHNEM H NepepadOTKOH BELIeCTB.

WUzyuenne mnpenmera B vactu  (OPMHUpPOBaHHMS Yy  OOYYAOMIUXCS  HAyYHOTO
MHPOBO33PEHUs, OCBOEHHs] OOIEHAyYHbIX METONOB TIIO3HAHUS, a TaKXKe MPAKTUIECKOro
NPUMEHEHHs] HAYYHBbIX 3HAHUI OCHOBAHO HA MEKIPEAMETHBIX CBS3SX ¢ mpeaMeramu odjacteit
€CTEeCTBEHHBIX, MATEMaTHUECKUX U T'YMAaHUTAPHBIX HAYK.

IIpumepHass mporpamma y4eOHOrO mpenMeTa COCTaBlieHa Ha OCHOBE MOIYJIBHOTO
NPUHLHIA TOCTPOCHHUST yUueOHOro MaTtepuaa, He ONpeneisieT KOJHMYECTBO YacOB Ha M3Y4YEHHE
yueOHOro mpeaMeTa 1 KJIacchl, B KOTOPBIX MPEAMET MOXKET H3y4aThesi. KypcuBOM B MpUMEpHBIX
yueOHBIX MpPOrpamMMax BBIACNIEHBl 3JIEMEHTBI COACPIKAHUS, OTHOCSINMECS K pe3ysbTaTaw,
KOTOPBIM O0YYAIOIINECs «IIOMYYaT BO3MOXKHOCTb HAYUUTHCS.

[IpumepHas nporpaMma y4UTHIBAET BO3MOXKHOCTb ITOJyYSHHsI 3HAHUH B TOM YHCIIE Yepe3
NPAKTUYECKYIO JESITeIbHOCTh. B mporpaMme Conep>KUTCs MPUMEPHBIN TepeueHb MPAKTHIECKIX
pador. Ilpu cocraBnenun pabodell mporpaMMbl YUHUTENb BIIPaBe BbIOpATh M3 MEPEUHs PabOTHl,
KOTOpble cuuTaeT Haubonee LenecooOpasHbIMU, C Y4YETOM HEOOXOAMMOCTU JOCTHIKEHUS
NPEAMETHBIX PE3YJIbTATOB.

Coaep:xkanue, 10 kaacc, 34 yaca.

Tema 1. M30Mepusi 1 HOMEHKJIATYpa OPTaHUYECKUX BELIECTB

Buner m3omepun: cTpykTypHas (YIJIEpOIHOTO CKEJleTa, MEKKIACCOBas, IOJOXKEHUs
(YHKUMOHATBHOH TPyNIbel) W TNPOCTpaHCTBeHHass (crepeomsomepwsi). HomeHkmatypa:

TpUBHAJIbHAS, CHCTeMaTH4eckast. Hamrcanue cTpykTypHBIX (OPMYJ H30MEPOB U TOMOJIOTOB.



JleMoHCTpanuu

ATOMHO-CTpeKHEBbIE MOJIEIH.

Tabnuua ¢ HOMEHKJIATYPaMU OPraHUYECKUX BEIIECTB.

JlabopaTopHble OIMBITHI

HsroroBaeHue Moneneln OpraHudecKux COeTMHEHUH.

Tema 2. KauecTBeHHBIE peaKIIUU B OPraHUYECKON XUMUHU

KauecTBeHHBIE peakIMM Ha YIJIEBOAOPOAbI M WX (YHKIMOHAJIbHBIE IPOU3BOAHBIC.
CBoiicTBa OpPraHUYECKUX BEINECTB, ONPEAesieMble KPATHBIMH CBS3SIMH M (DYHKIIMOHAJIBHBIMU
rpynnamu.

JleMoHCTpanuu

KauecTBeHHbIE peakly Ha KpaTHbIE CBSI3U B OpraHMYECKUX BellecTBax. KauecTBeHHbIe
peakuuu Ha onpeneyeHrue PyHKIHOHATIBHBIX TPYIII OPraHMYECKUX BEIIECTB.

Tema 3. 3agaun Ha BBIBOA XUMHUYECKUX (HOPMY.T

ANTOpUTM pelIeHHs 3a7a4 Ha BBIBOA XUMHYECKUX (POPMYJT OPraHUYECKHX COETHHEHHI
PA3JINYHBIX KJIACCOB. AJITOPUTMBI PACYETOB IO XUMUYECKUM (HOPMYJIaM: HaXOKIEHHUE MaCCOBOH
IOJM 3JIEMEHTa B BellecTBe. Pacuérhl Ha BhIBeACHHE (POPMYJIBI BEIECTBA MO aOCONIOTHON U
OTHOCHUTEJIbHOW TUIOTHOCTH TMapoB Ta3000pa3HBIX BEIIECTB, IO MPONYKTaM CrOPaHUs
OpPraHUYEeCKUX BEILECTB.

Tema 4. 3agaunm Ha cmecu opraHuvdeckux BemiecTB. (OCHOBHBIC 3aKOHBI XUMUHM H
XUMHYECKHe (OPMYJIbl, TPUMEHseMble IpPH peIleHHH 3anad. PemeHue 3amad Ha CMecH
OpPTaHUYECKUX BELIECTB (ra3000pa3HbIX, JKUAKHX, TBEPIbIX ).

Tema 5. Beruucnenusi o ypaBHEHHUsIM XUMHUYECKUX PEAKLUN C y4aCTUEM OPraHUYEeCKUX
BELIECTB.

Pacuér xommdecTBa BelECTBAa, MAacChl, OOBEMa MPOAYKTa PEAKIHH WIA HCXOIHOTO
BEIECTBA 10 UMEIOLIUMCS JaHHBIM, PELICHHE 3a/1a4 Ha MPHUMECH, Ha M30BITOK-HEAOCTATOK, Ha
BBIXOJI IPOAYKTA.

Tema 6. OnpeneneHne KOMMUECTBEHHBIX OTHOILIEHUH ra30B.

OcHOBHblE Ta30Bble 3aKOHBbL. PelleHue 3agady C HCHOJb30BAHHEM OTHOCUTEIbHOMN
MJIOTHOCTH T'a30B.

Tema 7. I'eneTnueckas cBs3b MEXIy KjaccaMH OpraHudeckux seuecTB. COCTaBleHUE U
pelIeHre Lerno4YeK MPEeBpaLleHUul, OTPaKarolUX TEeHETHYECKYI0 CBsi3b MEXIy KiaccaMu
OpPraHUYECKUX.

Tema 8. Xumus 1 sKU3HB (3a1a4M U3 TOBCEAHEBHOM KU3HH)

Banatm C NMPOU3BOACTBCHHBIM, Ce.]'IbCKOXO?:;[I\/'ICTBGHHI)IMj SKOJIOTHYCCKUM COACPIKAHUEM.



Coaep:kanue, 11 kiacce, 34 yaca.

3ansaTue 1. OCHOBHbIE MOHATHUS U 3aKOHBI XUMUH. (11)

3ansaTue 2-3. BeiBon xuMudeckux Gopmyir. (249)

3anatue 4-6. Pacuersl mo ¢opmynam. Berumcnerne MaccoBOW OJNM 3JIEMEHTA.
Brraucnenue oTHOIIEHUS MAcC 3JIEMEHTOB B CJIOKHOM BelllecTBe. BriuncieHne Macchl 31eMeHTa
B 33/IaHHOM Macce CIIOKHOro BemecTBa. KomOnHNpOBaHHbBIE 3a1aun. (349)

3anstue 7-11. Pacdersl 1m0 XHUMHUYECKMM ypaBHEHUsIM. BblUuCieHHe Macchl
BCTYMAIOIUX B XUMHUYECKYIO PEAKLUIO BELIECTB WM MOJYYaroIIUXCs B pe3yJbTaTe peakLuu.
Boruucnenne o0beMOB pearnpyroLIix ra3oB U ra3000pa3HbIX MPOAYKTOB PeakUnu. Berancnenne
MPOAYKTa PEeaKLUu MO HM3BECTHON Macce MCXOJHOIO BEILECTBA, COAEP KAIIYIO OMNPEAENIeHHYIO
MAacCOBYIO JOJIIO NpuMeceil. Brrducnenue Macchl MpoAyKTa peakiuy MPpH YCIOBUH, YTO OJJHO U3
UCXOIHBIX BELIECTB B3STO B U30bITKE. BplUMCIeHHWE BBIXOAA MPOAYKTAa pEaKUUHd OT
TEOPETUYECKH BO3MOXKHOTO. PacueTsl o TepMOXMMHUYECKUM yPaBHEHHSIM. (54)

3ansitue 12-17. PacTtBOpBI, pacCTBOPUMOCTb.

PacueTtrl, cBsi3aHHbBIE C MOHATHEM «MaccoBasi foss». HaxokneHue macc pacTBOPEHHOrO
BEIECTBA M PACTBOPUTENS], HEOOXOAMMBIX Ul MPHUTOTOBJICHUS 3aJaHHOW MAacChl pacTBoOpa C
YKa3aHHOM MacCOBOM [OJell pacTBOPEHHOro BemecTsa. HaxoxkaeHune MaccoBOM IOJIU
PAcCTBOPEHHOI'O BELIECTBA MO HU3BECTHBIM MaccaM pPacTBOPEHHOIO BEIECTBA U PacTBOPHUTES.
Brraucnenue maccoBof JOJIM pPacTBOPEHHOTO BEINECTBA IPU  YCJIOBHM, 4YTO HCXOIHBIM
BELIECTBOM SIBJIIETCSl KpHUCTaJIoruapar. BeluucieHue macc pacTBOpa M pacTBOPUTENS IO
3aJaHHOU MacCOBOM J10JI€ PACTBOPEHHOIO BEIECTBA U €r0 Macce. BrIUNCIeHUs, CBsI3aHHBIE CO
CMELUICHNEeM M pa30aBJIeHHEM pPacTBOPOB. BBIUHCIEHHS € HCMOJB30BAHUEM ILIOTHOCTH
pacTBOpoB. Bhruncnenne oObeMHOI OIM PacTBOPEHHOTO BemecTBa. MOIsIpHash KOHLEHTPALHSI
pactBopoB. Ilepexom oT omHHX (GOpPM BBIPAKEHHS COCTaBa pPAaCTBOPOB K JIPYTHM.
PactBopumocTs. (64)

3ansarue 18-20. KomOunuposanHble 3anauun. (34)

3ansaTue 21-23. Pemenue 3a1a4 ¢ UCMOIB30BAHUEM CTEXHOMETPUIECKHX CXeM. (3 9)

3ansaTue 24-26. Beruncnenue cocrasa cmecei. (341)

3ansatue 27-29. Pacyerbl MO ypaBHEHUsIM, B OCHOBE KOTOPBIX JIEKUT PpeaKIysl
3amerieHus. (34)

3ansarue 30-33. Pemenne 3a1a4 o teMe « IIEKTPONu3y. (441)

3anstue 34. Kondepenuus no teme «PemmeHune 3a1a4 o HEOPraHMUECKOH XUMUM



TemaTuuyeckud miaad, 10 kmace

Konaunuectso
Ne | HazBaHue TemMbl pa3aesia, ypoka
4acoB
Tema 1. M30Mepusi 1 HOMEHKJIATYPA OPraHUYeCKHX BELIECTB 3
1. HowmeHnknarypa oprannudeckux seuects. [IpaBuna HOMEHKIATypBI. 1
2. Buae! nsomepun: CTpyKTypHast U NPOCTPAHCTBEHHAS. 1
CocraBneHne CTPYKTypHBIX (OPMYJT H30MEPOB OPraHUYECKHUX BEILIECTB,
3. HOMEHKJIaTypa. 1
Tema 2. KauecTBeHHbIe peakiUi B OPraHUu4ecKoil XuMHH 3
4. KauecTBeHHBIE peakliny Ha YIJIEBOAOPOABL. 1
5. KauectBeHHbIe peakiny Ha (YHKIMOHAIBHBIE POU3BOAHBIE YTIEBOAOPOIOB. 1
6. Pemenne 3ana4d Ha onpeneseHne BEIECTB M0 KAYECTBEHHBIM PEAKLIUAM 1
Tema 3. 3agauu Ha BBIBOA XUMH4YECKHX (POpMY.JI 5
. AJNTOopUTM pelIeHHs 3a7a4 Ha BBIBOJ XUMUUECKUX (POPMYJT OPraHIMIECKUX .
' BELIECTB
8. Pemenue 3ana4 Ha BBIBOA XUMHYECKUX (POPMYIT OPTraHUIECKHUX BEIECTB 1
0 Pacuérer Ha BeIBeieHNE (POPMYIIBI BEIIECTBA MO A0COMOTHON U OTHOCUTENbHON .
' MJIOTHOCTH NapOB, MO NPOAYKTaM €ro CropaHusl.
10. | Pemenue 3aaa4 Ha HaXOXKAEHUE MacCOBOH AOJU 3JIEMEHTA B BELIECTBE 1
. Pemenne 3ana4d Ha onpeneseHne XUMUYECKOTO 3JIEMEHTa Ha OCHOBAHUHU €r0 .
~ | MaccoBoit nou B BemecTse
Tema 4. 3agaun Ha cMecCH OPraHHYeCKUX BelleCTB 2
. OCHOBHBIE 3aKOHBI XUMHUH U XUMHYECKHE (POPMYJIbL, TPUMEHSIEMBIE ITPH .
' peLIeHNH 3aaa4.
13. | Pemenue 3ana4 Ha CMECH OPraHUYECKUX BELIECTB. 1
Tema S. Borunc/jieHus1 N0 ypaBHEHHSIM XHMHYE€CKHX PEAKIHH € y4acTHEM 10
OPraHHYeCKHX BeleCTB
” Pacuer xonmuecTBa BewecTsa, Macchl, 00beMa MPOAYKTA PEAKLIMH, €CITH .
* | MCXOMHOE BeIecTBO NaHO ¢ MIPUMECSIMH.
15 | 3amaum Ha «M30BITOK — HEAOCTATOK» C YYaCTHEM YTIIEBOAOPOAOB 1
6 3amaun Ha N30BITOK — HEJOCTATOK C MCIIOJIb30BAHIUEM KHUCIOPOAOCOAEPIKALITNX .
. OPraHUYE€CKUX COECIUHECHUI.
17. | PacdyeTsl MaccOBOM [OJM BBIXOAA MPOAYKTA PEAKLUHU C YHACTUEM MIPEAEIBHBIX 1




YTJIEBOOPOAOB.

PacueTts! MacCcOBOM 10M BBIXOAA NPOAYKTA PEAKLIUU C YHACTUEM

18.

HETIPeNIeIbHBIX YIIIEBOJOPOIOB.

PacueTsr MaccoBO# 10JM BBIXOMA TPOAYKTA PEAKLIUU C yHACTHEM
19.

KUCJIOPOAOCOEPIKAIIUX COEAUHECHU .

Brrancnenue MaccoBoit (00beMHOI) HOJN BBIXOA POAYKTA PEAKIIHH OT
20.

TEOPETUYECKH BO3MOKHOTO

Brrancnenue maccoBoli (00beMHOI) HOJM BBIXOA POAYKTA PEAKIIHH OT
21.

TEOPETUYECKH BO3MOKHOTO
22. | YpOK-IpAaKTUKYM MO PELICHUIO KaY€CTBEHHBIX 3a7a4
23. | Ypok-3auér

Tema 6. OnpenesieHHe KOJIHYECTBEHHbIX OTHOIIEHHH ra3os

24.

T"azoBbIe 3aK0HBI. PacuéThl ¢ HCIIOIB30BAHUEM Ia30BbIX 3aKOHOB,

OTHOCHUTEJIBHON MJIOTHOCTHU CMECH Ia30B.

25.

PacuéTnl ¢ UCIIOIB30BAHUEM ra30BbIX 3aKOHOB, O0BEMHOI U MOJIBHOM JOJIH

BC€IICCTB B CMECH.

Tema 7. I'eHeTHUYECKAN CBA3H MEKAY KJIACCAMH OPraHUYeCKHX BEIIECTB

CocraBiieHue U pelieHue Lenoyek MpeBpaleHnil MeKay pa3iuuHbIMU

2 KJIaCCaMM OPTraHUYeCKUX BELIECTB.
- CocraBiieHue u pelieHye Lenouek MNpeBpaleHuil MeXay pasiuiHbIMU
| KIACCAMM OPTAHHYECKHX BELIECTB.
- CocraBiieHue u pelieHye Lenouek MNpeBpaleHuil MeXay pasiuiHbIMU
KJIaCCAaMH OpPraHUYeCKUX BEILECTB.
- ITonyuyeHne opraHMYECKOro COeUHEHUs IyTEM OAHON MIIM HECKOJIbKUX
| xuMHgeckux PEeaKLui.
30. | CocraBieHue u pelieHue Lenoyek NpeBpaleHnil OpraHn4eckuX BeLIEeCTB.

Tema 8. Xumus u ku3Hb (pelieHue 3a/1a4 U3 MOBCeIHEBHOI KU3HH)

31. | 3amauu Ha cocTaBjieHHE PACTBOPOB C Pa3IMUYHbIMU KOHLIEHTPALMSIMU
32. | Pacuér xommuecTBa HEOOXOIUMBIX YIOOPEHUH [JIsi BHECEHHS B MTOYBY.
33. | 3auer

34. | Obobmaroinee NOBTOPEHUE




TemaTuueckoe nianuposanue, 11 kaace

Tema 3ansTusi, popma padoThbl.

KoanuecTBO

qacoB

OCHOBHBIE MTOHSITHSA U 3aKOHBI XUMHHU.

(Pa3bop oOpa3uoB 3a1a4 1Mo TeMe, CAMOCTOSTENIbHOE PEIIeHHE 3a71a4. )

1

2-3.

BriBoa xumudeckux Gopmyt.

(pporTanBHBII pa3dop cocOOOB peIIEHHsI HOBBIX THUIIOB 3a71ad4)

4-6.

Pacuersl mo popmynam. Beraucnenne MaccoBoii 1onu sneMeHTa. Berancienne
OTHOLIEHUsI MacC 3JIEMEHTOB B CJIO’KHOM BellecTBe. Briuncnenue maccol
3JIEMEHTA B 33JaHHOH Macce CJIOKHOro BemecTsa. KoMOMHMpOBaHHBIE 3a1a4H.

(rpynmoBoe U HHAUBUAYAJIBbHOE CAMOCTOSITENIbHOE PEIICHUE 3a1a4).

11.

PacueTsl Mo XMMU4EeCKUM ypaBHEHUsAM. BbluncieHue Macchl BCTYNAOLINX B
XUMHUYECKYIO PEAKLUIO BELIECTB WU MOJyYaroIIUXCs B Pe3yJIbTaTe PeaKLuu.
Bouucnenne 00beMOB pearupyomux ra3oB U ra3000pa3HbIX MPOIYKTOB
peaxkuuu. Breruncnenue npoayKkTa peakiuu 1o U3BECTHOM Macce UCXOIHOIO
BELIIECTBA, COJEPIKALIYIO OMPENEIeHHYI0 MAaCCOBYIO JOJIIO MTPUMeECeH.
Brrancnenue maccbl IpoAyKTa peakiuy MpU YCIOBUH, YTO OJJHO U3 UCXOJHBIX
BEIECTB B35TO B U30bITKE. BhIUNCIEHNE BBIXO/IA IPOIYKTA PEAKIIHU OT
TEOPETUYECKH BO3MOXKHOTr0. PacyeTsl o TEPMOXMMUUECKUM YPABHEHUSIM.

(pa3dop crocobOB pereHns: HOBBIX THITOB 3a7a4)

12-
17.

PactBOpBI, pacTBOPpUMOCTE. Pacuersl, CBA3aHHBIE C IOHATHEM «MAaCcCOBast
noJsi». HaxoxaeHne Macc paCTBOPEHHOTO BEIeCTBA U PaCTBOPUTENS,
HEOOXOIUMBIX ISl MPUTOTOBIICHHS 3aJAHHON MacChl pacTBOPA C YKa3aHHOM
MacCOBOM 10Jiel paCTBOPEHHOIrO BEIECTBA. BbIUMCIEHNEe MAaCCOBON OIH
PaCTBOPCHHOI'O BEIICCTBA MMPU YCJIOBUH, YTO UCXOAHBIM BCIICCTBOM ABJIACTCA
KpUCTaJIoruapar. Beruncienue mMacc pacTBopa U paCTBOPUTEIS MO 3a1aHHOM
MaccOBOH /10JIe paCTBOPEHHOIO BELIECTBA U €ro Macce. Boruucnenus,
CBSI3aHHBIE CO CMEIIeHEM U pa30aBeHHeM PacTBOPOB. Brruucnenus ¢
HCIOJIb30BAHUEM TIJIOTHOCTU PACTBOPOB. Brruncnenne O6”beMHOI>'I J0JIN
PAacTBOPEHHOT'O BEIeCTBA. (TPYNIIOBOE U HHAWBHAYAJIbHOE CAMOCTOATENBHOE

peleHue 3a1a4).

18-
20.

KomOuHupoBaHHbIe 3a1a4i.  (TPYNIIOBOE U HHAWBUAYAJIBHOE

CAMOCTOATCIIBHOC PCILICHUEC 3anaq).




21- Pemenue 3ana4 ¢ UICMIOIB30BAHUEM CTEXHOMETPUUECKHUX CXEM.
23. ( rpynmoBoe U MHAMBHUYAJbHOE CAMOCTOSITEIIbHOE PEIICHUE 3a1a4).

24- Brruucnenue cocrasa cmecei.

26. ( caMoCTOsATEIPHOE PELISHUE 3a/1a4).

27- | Pacuersl IO ypaBHEHUsIM, B OCHOBE KOTOPBIX JIEKUT PEAKLIMA 3aMELICHUS
29. | omHOroO MeTayia ApyruM.  (peleHue 3amay).

30- Pemenue 3anau no teme « 3nekTpoau3».  (TPyNIoBOE M HHAUBUAYAJIbHOE
33. CaMOCTOSITENIbHOE PEIIeHUe 3a/1a4).

34. Kondepenmms no Teme «Pelnenne 3a1a4 mo HEOPraHUYECKON XUMUID.

(3amura pedepaton).
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