


HOACHUTEJBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro ooOimero oOpa3oBaHUA
paspaborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obOpaszoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepanbHOil 00pa30BaTENbHON MPOrpaMMbl CpeaHEro oOIIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DenepaibHOM  rOCYJIapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XuMHs» B 00pa3oBaTelibHbIX opranuzauusx Poccuiickoi
deneparuy, peaNM3yOMMX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPaMMbl, U
OCHOBHBIX TnoNokeHH «Ctparernn pa3BuTusi BocnuTaHus B Poccuiickoi
deneparuun Ha niepuoya 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOrieit crpaTeruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIN
koHuentyanbHbeie TosiokeHuss GI'OC COO o B3anMo0OyCIOBIEHHOCTH IICJIEH,
COJIEpKaHMsI, pPE3yJbTaTOB OOydYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0Opa3oBaTeNbHON  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYXMT 3aBEpLIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
[EJOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHusA. OTH IEHHOCTH KAacaroTcCs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YyelioBeKa, a TakKKe OJKOJOTMYECKU OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0pOBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHUs CPECTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEpKAHHE UM TOCTPOCHHE KOTOPOro OIpENETCHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHENM(PUKH HAyKH XUMHH, €€ 3HAYCHHS B
MO3HAHUU TPUPOJLI U B MATEPHAIBHOW XU3HM OOIIECTBA, a TaKXKe C Y4ETOM
oOlKX IeNed W TMPUHIMIOB, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeaHero obmiero oopazoBanms B Poccuiickoit denepanun.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUrpaeT ocoOyi poiib B
COBPEMEHHOW IUBUIIM3AIIMK, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOU KYJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATIHLHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJCTaBIEHUS 00 OKpYKaroIIeM MHUpE KaK O €IMHCTBE
NPUPOJIBI U YeJOBEKa, KOTopoe (opMHUpyeTCs B XMMUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.



TecHO B3aUMOAECHCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHUS CTalla
HEOTHEMJIEMOMN YaCThI0O MHUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCIIOBHEM YCIICIITHOTO
Tpylla W KM3HU KaxJIoro wieHa ooOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJATENbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMW HAamnpaBlieHA Ha pEIICHUE
I00ANBHBIX TPOOJIEM YCTOMYMBOIO pPa3BUTUS YEJIOBEUECTBA — CHIPHEBOI,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOrHYECKO 0€30MMacCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBMM ¢ OOIIMMM LEISMH W MPUHIUIIAMH CPEAHEro OOIIEero
oOpasoBaHus coaepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHD
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUA B JKU3Hb COLMUYMa, MPOAOJDKCHUSA
o0pa30BaHus B PA3INYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu ~ npeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOWAs U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHMsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHWK 10 HEOPTraHWYECKOW XMUMUU (C BKIIOUCHUEM 3HAHUUN U3 OONICH XUMUH) U
OpraHu4ecKor XxuMuu. @OpMUPOBAHUE JTAHHOM CHUCTEMBI 3HAHWM IIPU HU3YyUYEHUH
npeaMera oOecreyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pa3ust
BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cogepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHu4veckass XuUMHs» cPopMHpoBaHa B IpOrpaMMe MO XUMHUHU Ha OCHOBE
CUCTEMHOTO TIOAXOJa K M3yYeHHI0 ydeOHOro Marepuaja Hu 00yCIOBII€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKONM XHWMHUU BeEIIECTBa
paccMaTpUBaIOTCSI HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCOUHECHUN, a TaKXKE HAa YPOBHE CTEPECOXMMHUYECKHX M JJIEKTPOHHBIX
MpEeACTaBlIeHU O CTpoeHuu BemecTB. CBeneHUs 00 H3y4aeMblx B Kypce
BEII[ECTBAX JAIOTCS B Pa3BUTHH — OT YTIJIIEBOJAOPOJIOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAUMHEHUN. B Kypce OpraHnyeckod XUMHUHU IOJIy4arOT pPa3BUTHE
copMuUpOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIBHBIC
MpEACTaBICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIIUU.

[logx HOBBIM yrioM 3peHHsi B TMpeaMeTe «XUMHsS» 0a30BOr0 YPOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOrO oOIIero oOpa3oBaHus
TEOPETUYECKU Marepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BEllecTBax U
XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImmas u HeopraHUYecKas
XUMUSD» OO0yYaronuMcsl TMPEJOCTABISIETCS] BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOIUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JIOTHYECKUX TMO3UIUH,



rIy0Xe TMOHATh HWCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3aKkoHa — OT
00001Iat0IIeH 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHMN O Ba)KHEHIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPUMEHEHHUH, a TAKKE O XUMHYECKHX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHusd JomnoyiHsgeTrcs B Kypcax 10 m 11 xmaccos
AIIEMEHTAMHU COJEP)KAHMS, WMEIOIIMMH KYJBbTYPOJOTMYECKUA W NPHUKIAJTHON
XapakTtep. OTH 3HAaHUS CIOCOOCTBYIOT TMOHMMAHUIO B3aUMOCBSI3U XUMHUH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJjib B INO3HABATEIBHON W MPAKTHYECKOU
NeSTeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAKEHMsSI K IIpOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHUH, TOMOTAIOT
BBIIYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUM, pEIICHUS WHTEIUIEKTYAbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1a4y. B 1enoM coaepkanue yaeOHOTO
npeaMera  «XUMHsS»  JAaHHOTO  YPOBHS ~ M3YYE€HHMs OPUEHTHUPOBAHO  Ha
(dopmHpoBaHHE y OOYYaIOMIMXCA MHPOBO33PEHUYECKONW OCHOBBI JUIsl MOHMMAaHHS
¢unocopckux uieH, TaKuX Kak: MaTepHaJbHOE €IWHCTBO HEOPTaHUYECKOro U
OpPraHMYecKOoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTPOEHUEM, IIO3HABAEMOCTb IIPUPOJHBIX SBICHUNA IyTEM J3KCIEPUMEHTA M
pelieHusi MpPOTHBOPEYUN MEXIYy HOBBIMH (akTaMu U TEOPETUYECKHUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XUMUHU B PELIEHUU 3KOJOTHMUECKUX Ipodiem, a
TakKe MpoleM cOepeKeHUsl FHEPTETUUECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUM U MaTEpPHAJIOB.

B nmumane pemeHuss 3agad  BOCIWTAHMS, PAa3BUTUS W COLHMAIM3ALNU
oOy4Jaromuxcs NPHUHATbIE MPOrPaMMOM IO XUMHUU MOJAXOJbl K OINPEAEIICHUIO
COJACpKaHUS U TIOCTPOEHHUS TMpeAMeTa NpPeayCMAaTpUBAIOT  (POPMHUpPOBAHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JEWCTBUH, HMEIOMMX Oa30BO€ 3HAUCHUE MJIs
pPa3NUYHBIX BHUJOB JESITEIBHOCTU: peIIeHUs MpodiieM, TMOUCKa, aHaiu3a Hu
00paboTku MHGOPMALIMK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS ONBbITA MPAKTUYECKOM
U HCCIEN0BATENIbCKON AESATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenogaBaHHWs XMMHUM Kak HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK M HA YPOBHE CpeIHEro 001Iero o0pa3oBaHus, IPU ONPEACICHUN
COZIEpKATENIbHOM XapaKTepUCTUKUA LEJed H3YyYEeHUS NIPEAMETa HaIpPaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKH KaK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JEATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypsl. C
METOOUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIeW H3y4YeHUs
IpeIMETa SBIJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pEHUs] TVIABHBIMM IIEJISIMU W3YUYEHUS MpeaMeTa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (opmupoBaHMe CHUCTEMbl XUMHUYECKUX 3HAHUM KaKk  BaKHEHIIEH
COCTaBJISIIOIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOH
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHUE M IMOHUMAHHUE CYIIHOCTHU JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUEn
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMUpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/ax MO3HAHUS
BELIECTB M XUMHUYECKUX peaKIHil, HEOOXOAMMBIX ISl MpUuoOpeTeHus
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIIHUX MECTO B IPUPOJIE, B TPAKTUYECKON U MOBCETHEBHOM KU3HU;

e DPAa3BUTHE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTAa, COOJIIOJICHUEM MpPaBUII
0e30macHOro o0paIieHus ¢ BeIEeCTBAMH.

Hapsiay ¢ aTum, conepkarelibHasi XapaKTepUCTUKA LIeJed U 3a]1a4 U3yYCHUs
IIpeMeTa B IPOrpaMMe 10 XUMHHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMH NPHUOPUTETAMH B CHCTEME cpefHero oomero odpazoBanus. CerojHs B
OpernojaBaHUM XUMUU B OoJblIeld  CcTeneHHu OTAAéTcs  MPEeANoYTEeHUE
MPAKTUYECKONM KOMIIOHEHTE CcojAepKaHusg OOydYeHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTENbHOW OpraHu3aluy, BIaJCIOIIEro He
HAaO0OpOM 3HaHUH, a (YHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHSIMU aKTHUBHOTO TOJIyYEHHUs 3HAHUW U MPUMEHEHUS UX B PEaJbHOM >KU3HU
JUISL PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBsf3u C 3TUM TOpU U3yYEHUM NpeaMera «XHUMHs» JIOMUHUPYIOIIee
3Ha4YeHHE MPUOOPETAIOT TaKKe LENH U 33a]Ja41, KaK:

ajanrtanusi 00y4aromMxcsi K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHWE  UHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBI3aHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBaHue y OOy4yarOUIMXCS KJIIOYEBBIX HABBIKOB  (KIJIFOUEBBIX
KOMIIETEHLIUH), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE [UIS PAa3JIMYHBIX BHIOB
NEeSTEIbHOCTU: pElIeHHs MpolieM, MorcKa, aHaianu3a U 00paboTKu MHGOpMALIHH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUS] ONbITa AESATENbHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B I[IO3HAHMM XHMHH, a TaKXe I OLUEHKHM C NO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPTaHU3M YE€JIOBEKAa U IPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YJarOIIMXCS: CTIOCOOHOCTH CaMOCTOSITEIHHO MPUOOPETATh HOBBIE
3HAHUSA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH TIOTPEOHOCTSIMH, HCITOJIb30BATh
COBpeMeHHbIC MH(OPMAIIMOHHBIC TEXHOJOTUH I IMOMCKAa W aHalu3a y4eOHOU u
HAYYHO-TTOMYJIIPHON HHPOPMAIIMK XUMUYECKOTO COJICPIKAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0JIFOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUH W TPOBEIACHUH XHUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOyvarommxcs YOeKIEHHOCTM B TyMaHHCTHYECKOM
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHHH TJIOOAIBHBIX MPOoOJIeM
paIMOHAIBHOTO MTPUPOJIOIIOIB30BaHNS, TIOIOJIHCHUS SHEPTETUICCKIX PECYPCOB H
COXpaHEHUs] TPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOIUMOCTH OepexHOTro
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JIOPOBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUS TOJIYYCHHBIX 3HAHUM U1 NPUHATHS TPAMOTHBIX PEIICHUH B
CUTYAIUsIX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydeObHOM 1u1aHe cpemHero ooOImero oOpa3oBaHUS YUYeOHBIH MpeaMeT
«XuMHUs», U3ydaeMblii Ha 0a30BOM YypOBHE, SBISETCS 00S3aTENbHBIM YYCOHBIM
PEIMETOM.

OO1ee urcIo 4acoB, OTBEAEHHBIX /IS M3YUCHHSI XUMUH, HAa 0a30BOM yPOBHE
cpeaHero oomiero oopa3zoBanusi, coctapiser 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hefenro), B 11 kinacce — 34 yaca (1 yac B Hezenio).

Buabi u ¢popmbl peanuzannu padoueii mporpaMMbl BOCIIMTAHUSA

JIro0oi ypoK, Kak 3B€HO CUCTEMBbI 00yUYeHHUs 001a1aeT Onpe/IeIeHHBIM
BOCIIUTATEJIbHBIM OTECHIIUAJIOM.

BocnuTeiBaromymMu Hallli ypOKU CTAHOBATCS, KOT1a MbI:

1.  Jlemaem ypoKH HHTEPECHBIMH,
2. [ToxOupaemM BOCIUTHIBAIOIIEE COIEPKAHUE YPOKA;
3. Bxirogaem B ypok akTuBHBIE (POPMBI paOOTHI.

B nanHom moayne npeacTaBieHbl BUJIbI U (DOPMBI I€SITEIHLHOCTH, KOTOPbHIS
UCIIOIB3YIOT B padote neaaroru «Measenckas COII umenu ['epos CoBeTckoro
Coro3a A. I'. PomaHoBay.

Buabl 1esiTeIbHOCTH /1J1sl NOBBILIEHUSI HHTEpPeca K YPOKY:

- OTBETCTBEHHAS M YECTHAs MOJATOTOBKA K YPOKY;

- BHezanHoe penieHue (Mcxo1st U3 CUTyaluy ypoKa: Crop, AUCKYCCHS U T.11.);
- Harnsanoe Bocnipusitue (oka3 OTPHIBKOB (PUIIBMOB M MYJIBT(UIBEMOB);

- Ucnionp30BaHue JIMYHOTO OMBITA;

- lutepecHble (akThl, TONOJHUTEIbHBIE MAaTEPUAIbI;

- [lonGop undopmaluu 11t 00y4JaroIIMXCcsi B COOTBETCTBUU C BO3PACTOM;

- YdeTr uHTepeca YUEHHUKOB;



- Ypok-urpa, ypok-sukropua, KBH, nucmyTsl,

- KomOunMpOBaHHbBIE YPOKY;

- Herpagummmonnsie hopmsbl mogaun Matepuana;

- Co3naHue cuTyaluu yCcrnexa;

- THCIIEHUPOBKH C y4acTHUEM YUYCHHUKOB;

- OpraHu3alOHHbIII MOMEHT B CTUXOTBOPHOH (hopMme;

- HetpaguumoHHbIe TOAXOAbI K PEIICHUIO 3aaHNM;

- TEXHOJIOTHSI Pa3BUTHUSI KPUTHUUECKOTO MBIIIUICHUS;

- nuddhepeHIpoBaHHOE 00yUCHUE;

- YYET JIETCKOU CyOKYJIbTYPBI;

- oOpailleHre K TUYHOMY ONBITY YUYE€HHUKOB;

- BBIMBIIIUICHHBIN 00pa3;

- BHUMaHUe K OCOOCHHBIM yUYCHHUKAM;

- MOTUBUPYIOIIUNA MOTEHIIHAI FOMODA;

- He(hopmanbHOE OOIIEHUE CO 3HAYMMBIM B3POCIIBIM;

- UHTEPECHBIE TPAAUIINHU YPOKa;

- POCUTH MPOIIEHUS 32 CBOU OIIHOKHU.

IIpueMbI ¢ BOCHIUTHIBAIOIIUM CO/IeP:KAHUEM:

- IpUEMBI, MOOYKAIOIIKE JyMaTh O EHHOCTIX U dKU3HEHHBIX MpodiieMax;
- IpeIbsIBJICHUE BOCITUTHIBAIONIEH MH(GOPMAIIMHU Ha YPOKE;

- aKIIEHTUPOBAHNE BHUMAHUS HA HPABCTBEHHBIX NMPOOIEMax;
- opranuzaius paboThl ¢ BOCIIUTHIBatOIIEH HH(DOpMaIuei;

- IPUBJICYCHUE BHUMAHUS K TYMaHUTapHBIM MpobiieMaM 00111eCTBa;
- MPUMEHEHHE 3I0POBhECOEPETAIONINX TEXHOIOTHH;

- BOCIIUTAHUE YyBCTBa TOBapUIIlECTBA (paboTa B IpyIIiax);

- BOCIIUTAHUE B3alMOIMOMOIIIH, B3aUMOBBIPYYKHU, SCTETUKHU, HPABCTBEHHOCTH Ha
BCEX 3TaNax ypoKa B HA4aJbHBIX KJIacCax;

- 00CyX€HUE Pa3IMYHbIX CUTYAIlUH, C TIOCIEIYIOIINM €AMHBIM BBIBOIOM;
- YPOKH C COJIep>KaHUEM Pa3JIMUHBIX OBITOBBIX TEM;

- MEKJIMYHOCTHBIE OTHOIIICHUS;

- Pa3roBOp O HEM3MEHHBIX IIEHHOCTAX OOIIECTBA;

- 00BSICHEHUE TIOHSTHS «MOpPaJIby, «MopalibHbIe IEHHOCTHY;
- YBa)K€HUE JIPYT K JIPYTY.

AxkTuBHBbIE GOpMBI padoOTHI:

- TBOPUYECKHUE 3a/1aHU;

- MPOOJIEMHBIE CUTYALINH;

- HECTaHJapTHBIE YPOKH;

- METOJa «KEHCOBY;

- yueOHbIe JUCKYCCUU (J1e0aThI);

- COCTaBJICHHE CUHKBEIHA,

- paboTa B MaJbIX TPYMIaX;

- MPAKTUYECKUE 3a/IaHMUS;

- «MO3rOBOY LITYPM»;



- ICUXOJIOTUYECKUE TPEHUHTH;
- npumenenue UKT;

- BUKTOPUHBI;

- yueOHbIE TPOEKTHI (COBMECTHBIE U MUHHU-TIPOCKTHI);
- POJIEBBIE UTPBHI;

- HACTOJIbHBIC UTPBI.



COAEPKXAHME OBYUYEHUSA
10 KVIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHMYECKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaT€pHANOB. Teopuss CTPOCHUS OPraHUYECKHUX
coenuuenuii A. M. Bytneposa, e€ ocHOBHBIE OJI0KeHUA. CTPYKTYpHBIE (POPMYIIBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMUYECKas CBSI3b B
OPraHUYECKUX COEAUHECHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccUpUKAIMN OPTaHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHWYECKUX COEAMHEHUN (CUCTEMaThyecKas) W TpUBUAIbHbIE Ha3BaHUs
BAKHEHMIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKUX BEIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUM:
O3HAaKOMJICHHE ¢ oOpasllaMyd OpraHMYeCKUX BEIECTB W MaTepuajlaMyd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOACHUE U
ONMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKHMUA psaf. MeraH u d3TaH —
MPOCTEUIITNE TIPEJICTABUTEITN QJIKAaHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu 3amMEeUIeHUsT W TOpPEHHMs), HAXO0XKACHUE B NPUPOJE, MOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUECKUIN psAl. DTUIEH U MPONUIEH —
MPOCTEUIITNE TIPEJICTABUTEITN AQJIKCHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUS, THUJpaTallUd, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHUE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakiusi nonumepusaiuu). [loaydeHne CHUHTETHYECKOTO
Kay4yKa U pE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psill. ALICTUICH
— TMPOCTEHIIMIA TPEICTaBUTENb AQJIKHHOB: COCTaB, CTPOCHHUE, (DUUYECKUE W
XUMUYECKUE CBOMCTBA (peaklUMU TUIPUPOBaHUSA, TAJIOTEHUPOBAHUS, TUApaTaALUU,
TOpEHUsl ), MOJYyYCHUE U TPUMEHEHHE.

Apenbl. benzoin: coctaB, cTpoeHHE, (U3NYECKHE U XMMHUYECKUE CBOMICTBA
(peakuuy raJIOTeHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHUE. 10.1y0:
cocmae, cmpoenue, uzuueckue U  XuMmuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTHYecKass CBsSI3b MEXKIY YIVICBOJIOPOJAMH, NPUHAICKAIMIUMH K
pa3TUYHBIM KJIACCAM.

IIpuponHble MCTOYHUKHM YTIIEBOAOPOIOB. lIpupoaHbIi ra3 W MOIyTHBIE
HeTsaubie ra3el. Hedte un e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HETH:
MEPETOHKA, KPEKWUHT (TePMUYCCKUM, KaTATUTUYECKHi), Tupoiu3. [IpomayKTs
nepepadoTku HepTH, UX MPUMEHEHHE B MPOMBINIICHHOCTH U B ObITy. KaMeHHBIN
YTOJIb ¥ IPOAYKTHI €r0 MepepadOTKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C O0Opa3lamMu IIIacTMAacC, KaydyKOB U PE3WHBI, KOJUICKIIUU
«Heptp» u  «Yrodapy, MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB U
TaJIOTCHONPON3BOIHBIX, MMPOBEACHUE MPAKTUYCCKON PabOThI: MOIyYSHUE ATHIICHA

Y U3YUYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bblunciiends 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM IPOYKTOB PEAKLIUN).

Kucaopoacoaep:kamue oprannyecKue coeMHeHUs

[IpenenbHble OQHOATOMHBIE CIOHUPTHL. METaHOJI W 3TAHOJ: CTPOCHHUE,
¢usnyeckue MW XUMUYECKHE CBOMHCTBA (peaklMM C aKTUBHBIMH MeETajlJlaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), NpuMeHeHue. BojopoaHble CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa HA OPraHKu3M YeslOBeKa.

MHOroaToMHbl€  COUPTBL. OTWICHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue M XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOTOaTOMHbIE crnupThl). JleiicTBue Ha
opraHu3M yenoseka. [[pumMeHenue rauuepruHa 1 3TUIEHTJIUKOJIA.

®deHon: CcTpoeHHE MOJIEKYNbl, (PU3NYECKUE M XHUMUYECKHE CBOMCTBA.
ToxcuunocTh peHona. [Ipumenenue denona.

Anpnerupl U kemowuwvl. DopManbaerui, aleTAIbACTUNl. CTPOCHHE,
bu3nueckue M XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS M BOCCTAHOBJIECHUS,
KAueCTBEHHBIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas H
YKCYCHasl KHCJIOTBL: CTPOECHHE, (PU3NYECKHE W XUMHUYECKHE CBOMCTBA (CBOMCTBA,
obmue Juist Kj1acca KUCIOT, Peakiys 3TepupuKalum), MOIydYeHHe U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAasg KUCJOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. MbuTa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple >(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘umaponus
cinoxHBIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue »xupo. buonorunueckas
pOJIb )KUPOB.



VYrneBoabl: cocTaB, kjiaccuduKalnus ~— yrieBoaoB  (MOHO-, JAU- U
nonrcaxapuapl). [roKko3a — mpocTelmii MOHOCaXapya: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBOpoM okcuma cepeodpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bI), HAXOXKIACHUE B MPHUPOJIC, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pyKTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemitono3a Kak npupogHbie noauMepsl. CTpoeHHe Kpaxmana U
nemono3bl.  duznueckue W XUMHYECKHME CBOMCTBA Kpaxmana (THUAPOJIuU3,
KAueCTBEHHAsl pEAKIUS C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHHsS BEIIECTB M WX MPEeBPAlllCHUIA:
MpoBeJIeHWEe, HAOIIOJICHHE U OIMHCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE 3TaHOJIA
okcugom Memu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEWCTBHE TJIMIIEPUHA C
ruapokcugoMm meau(ll)), anpaerunoB (OKucIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHE Kkpaxmana C HOAOM),
MPOBEJICHUE MPAKTUYECKONU PabOThI: CBOMCTBA PACTBOPA YKCYCHOU KUCIIOTHI.

PacuérHble 3anaumn.

Bblunciienns 1Mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTa PEAKIUU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKIIUH).

A30TcoiepKale OpraHuuecKue COeTMHECHMUS.

AMHMHOKHCIIOTHI KaKk aM(OTEpHbIE OpTaHUYeCKue coeAuHeHus. Du3ndeckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMepe TiuiuHa). buomornueckoe
3HaYeHHWEe aMUHOKUCIOT. [lenTunapl.

benku kak NpuUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpHYHAS M TPETHUYHAS CTPYKTypa OeiIKoB. XHWMHYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIE PEAKIINHN Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIlCHUIA:
HaOJII0/ICHNE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalusi OEJIKOB MpU
HarpeBaHUM, IIBETHBIE PEaKIIMKU OCJIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSSI MOJICKYIspHAas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALIS U TTOJIMKOHICHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MpPEBpalllCHUN:
O3HaKOMJIEHUE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanns MeXIpeIMETHBIX CBA3EH MPHU M3YUYECHUH OPTaHMYECKON XWMHH B
10 kyacce OCYUIECTBIISETCS YEpe3 HCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX NOHATHUN, TaK U NOHATUMN, SBISIOUIUXCA CHUCTEMHBIMU JUISI OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIM (DaKT, runoresa,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, Kiaccu(UKaims, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHUE.

®dusnka: MaTepus, OJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BELIECTBA, (PU3MUECKNUE BEIUUNHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BemiecTBa (OENKH, YTJIEBOIBI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, MOJE3HbIE UCKONIAEMbIE, TOILIUBO,
pecypcsl.

TexHonorus: MNHILEBbIE MPOAYKTbl, OCHOBBI palMOHAIBHOIO MHUTaHUS,
MOIOLIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE Mpenaparsl, MaTEpHAIIbI U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHMH

XUMUYECKUN BJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesieHus] 3JIEKTPOHOB 0 OpOHUTANSIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYPAIUs aTOMOB.

[lepuognueckuii 3akoH u [lepuoguyeckas cucremMa XUMHYECKHUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3aKoHa U Ilepmogmyeckoil CuCTeMsl
xuMuueckux anemeHtoB JI. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOKHBIX BEIIECTB IO TPyNIaM MU IEpPHOJAM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKass CBA3b. BHIBI XMUMUYECKOW CBSI3U
(KoBaJIeHTHasl HEMOJsipHas W MOJSpHasi, UOHHAsA, MeTauinyeckas). MexaHUu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOU CBsI3M (OOMEHHBIM U JOHOPHO-
akuenTopHblil). BomoponHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIDHOTO  CTPOCHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BeLECTBA. THUIbl KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTALUINYECKOU PELIETKH.

[loHATHE O OUCHEPCHBIX cuUcTeMax. VICTUHHBIE M KOJUIOMIHBIE PaCcTBOPHI.
MaccoBas 10514 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHNH. Homenknarypa
HEOPraHUYECKUX BeleCcTB. ['eHeTMdeckass CBS3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIUYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Knaccudukammss — XMMHYECKHX — peakiuid B
HEOPraHUYECKOM M OpPraHWYECKOM XMMHHM. 3aKOH COXPAHEHHUsI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iudHbx (pakTopoB. OOpaTuMBbIe
peakuuu. Xumuyeckoe paBHoBecue. DakToppl, BIUAKOIIKE HA COCTOSHHUE
xuMmuueckoro papHosecus. [Ipunuun Jle Hlarenbe.

DnekTponuTnyeckas aucconuanus. CuibHbIE U caadbie 2J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAs, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEUIECTB M HX MpPEBPAlCHUMN:
neMoHcTpanus tabnui «[leproguyeckas cucrema XUMHYECKUX deMeHToB [, .
MenzeneeBay, U3yuyeHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HaOMIOJEHUE U
OMHUCaHWE JEMOHCTPAIIMOHHBIX U JTa0OPATOPHBIX OMBITOB (pa3ioKeHue MepoKcuIa
BOJIOPOJA B NMPUCYTCTBUM KATAIN3ATOPA, ONPEAECIEHHUE CPEIBl PACTBOPOB BEIIECTB
C TOMOINIbI0 YHUBEPCAIBHOIO HWHIUKATOPA, PEAKIHH HMOHHOTO OOMEHa),
MIPOBEICHUE NPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (GAKTOPOB HA CKOPOCTh
XUMHUYECKON pEaKIUm».

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMSAM XUMHYECKUX pEaKUWM, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IOHATHS «MAcCOBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuonuueckord  cucTeme
xuMudeckux snemeHtoB J[. M. MennaeneeBa U O0COOEHHOCTH CTPOCHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (HAa MpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIUX HEMETAJIOB (TaJor€HOB, CEPhI, a30Ta,
dochopa, yriepoma U KpeMHHS) W WX  COCIWHEHUNH  (OKCHIIOB,
KHCJIOPOJICOIEPKAITUX KUCIOT, BOAOPOAHBIX COCUHEHHUIN).

[IpuMeHeHNE Ba)KHENIIIMX HEMETAIUIOB U X COECTUHEHUIA.



Merannsl. [lomoxenne meramnoB B [lepronnueckon cucreMe XUMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTtasuioB. O6mme (usnyeckue cBorcTBa MeTamuioB. CIUiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSHKEHUN METaJIJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAJ/UIOB (HATPHM, KaJluil, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.

OO1mue crnocoObl MmonmyyeHus: MeTauioB. IIpuMeHeHre MeTaiioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBpallCHUN:
U3y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIOB, pPEIICHUE
AKCIEPUMEHTANBHBIX 3a/a4, HAOJNIOJEHHEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOAECHCTBHE THUJIPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U IEJI0YEH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérunle 3amaqn.

Pacuétpl mMacchl BemiecTBa WM O00bEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIUU BEUIECTB,
pacy€Tsl Macchl (00BEMA, KOIMUECTBA BEIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
U3 BEUIECTB UMEET IPUMECH.

XuUMHS U )KU3Hb

Ponb xumuu B 00€crieUeHUH SKOJOTUYECKOM, PHEPreTUYEeCKOM M MUIIEBON
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX T[POMBIIIJIEHHOTO
MOJIyYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXKHEUIINE CTPOUTEIbHBIE
Marepuanabl, KOHCTPYKLIHOHHBIE MATEpUalbl, KpPACKH, CTEKJIO, KepaMHKa,
Marepuanbl s JIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MPAaBUJIAa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0E30MaCHOTO WCIIONH30BAHUS TPEAPATOB OBITOBON XUMUU
B IIOBCEHEBHOW KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi MEXNpeIMETHBIX CBA3€H MpU  U3YyYeHUHM OOmEed
HEOPraHM4eCcKOM XMMHM B 11 Kitacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYUHBIX TMOHSITHUH, TaK U TOHSATUM, SBISIOUIUXCS
CUCTEMHBIMH JIJISI OTACIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEePUOAUYHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBIICHUE.



dusuka: MaTepus, YHEPIHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHUE BEILECTBA, (PU3MUECKHUE BEIMUYMHBI U €IUHUIIBI UX
U3MEPEHUs], CKOPOCTb.

buonorus: kneTka, opraHu3M, SKocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, OJE3HbIE UCKOMAaeMble, TOILIIUBO,
pecypchl.

TexHonorus: XUMUYecKasi MPOMBIIUIEHHOCTh, METaLTyprusi, IpOU3BOACTBO
CTPOUTENIbHBIX MAaTEPUAJIOB, CEIbCKOXO03SIMCTBEHHOE IPOU3BOJICTBO, MUIIEBas
NPOMBIIUICHHOCTh,  (papMaleBTUYECKass  MPOMBINUICHHOCTh,  MPOU3BOICTBO
KOCMETHUYECKHUX IMPernapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepUasoB,
3JIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroNIMMHUCSL TMPOTpaMM CpeIHEro oO0Iero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHbIM W TOpeaMeTHbIM). HayuHo-meToauyeckoil OCHOBOM s
pa3pabOTKHU IUIAaHUPYEMBIX PE3YJIbTATOB OCBOEHUS NPOrPAMM CPEAHEr0 OOILEro
00pa30BaHUs SABIIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO.

B COOTBETCTBHM C CHCTEMHO-AEITEIBHOCTHBIM MOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHs» Ha YPOBHE CPEIHEro
o011ero oOpa3oBaHus BbIJICTIEHBI CIEAYIONIUE COCTABISIONIHE:

OCO3HAaHHE OOYYAIOIMIUMHKCS POCCHUHCKOW TIpa)KHaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K O0YUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAIAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOyYaroUIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIOBBIMH yCTAHOBKAaMH, MNPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMera «XHUMUs» JOCTHTAIOTCA B
CAMHCTBE YYEOHOW ¥ BOCIHUTATEIBHOM JEATENHHOCTU B COOTBETCTBUHM C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJIeaJaMUd POCCUHCKOrO TPa)KJAaHCKOro OOLIECTBA, MPUHATBIMU B OOIIECTBE
HOpMaMM W TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOINO3HAaHMUs, CaMOpPa3BUTUS M HPABCTBEHHOIO CTAHOBJICHMS JIMYHOCTH
00yJaroIIIXCsl.

JInyHOCTHBIE pE3yibTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITA IO3HABATEIBHON M MNPAKTUYECKON JI€ATEIHbHOCTH
oOy4Jaromuxcs Mo peaju3ally MPUHATHIX B 00ILECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacCTH:

1) rpaxxaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YyYaIOUMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUSI O COLUMAIBbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOILIEHHI B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITEIbHOCTH MpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH YUYEOHBIX M TO3HABATENbHBIX 3a7[ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY |
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IUYHbIX BUJOB YUYEOHOU A TENbHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUI0
OTE€UYECTBEHHOMN XMMUM;

yBaXEHHsI K MpOIecCy TBOpPUECTBA B OOJACTU TEOPUM M IMPAKTHYECKOIO
IIPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUSI HAyKH €CTh PE3yJbTar
JUIMTEJIbHBIX ~ HAaOJMIOJE€HUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECAa W II03HABAaTEIbHBIX MOTHBOB B IIOJIyYEHUU M IOCIEAYHOLIEM
aHanu3e MH(POpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO IOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUMBATh CBOE IMOBEJEHUE U MOCTYIKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoOBaHHs KYJAbTYPHI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro ooOpas3a >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3HMUECKOMY U
IICUXUYECKOMY 3710POBBIO;

coOto/IeHUs1 TpaBui 0e30MacHOro OoOpalieHusi C BEHIeCTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTHM NPaBWI HHJMBHUAYaJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUI M HEMPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

S) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BaTEIbCKOM
NEeATENbHOCTH, OOILNECTBEHHO IIOJE€3HOM, TBOPYECKOM W JPYrMX BHAAX
NEATENbHOCTH;

YCTaHOBKM Ha aKTMBHOE Y4YacTHE B PEHICHUH MPAKTUYECKUX 3a]a4
COIMAIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOpeccuil pa3IudyHoOro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpa3zoBanus, Oyaymiedl mnpodeccur U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU I1eJIeCOOOPA3HOT0 OTHOILIEHUS K TPUPOjJE, KaK HCTOYHHUKY
CYILIECTBOBAHHS )KM3HH Ha 3€MIIE;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLMATIBHON CpPEbL;

OCO3HAHMS HEOOXOIUMOCTH WCIIOJIb30BAHUS JOCTHKEHUN XUMHUH JJIS
peLIEHUs] BOIPOCOB PAlIMOHAIBHOTO MPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCIIIUX Bpel OKPY’KAIOLIEH
IPUPOAHON Cpele, YMEHHsS INPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUA NMPENPUHUMAEMBIX IEMUCTBUM U MPEIOTBPAILATh UX;

HaJIM4Yusl pa3BUTOr0 3KOJIOTMYECKOTO MBILIJIEHUS, IKOJIOTUUECKOM KYJIbTYPHI,
OMbITA NEeATEeIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM
MpaKkTUKe, CIOCOOHOCTM ¢ YMEHHUS aKTHUBHO MPOTHUBOCTOSTH HJEOJIOTHUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CHeMU(PUKA XWMHUHM KaK HAyKH, OCO3HaHHS €€ poiud B
(GbOpMHpPOBAaHUU PALMOHATBHOTO HAYYHOT'O MBINIJICHUS, CO3JaHUU IIEIOCTHOTO
MpecTaBlieHus 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE NMPUPOJAbI U YEOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu MpobJieM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS,

yOSXKJIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM i1  COBPEMEHHOM
UMBWIM3ALMU: B €€ TyMaHUCTHUYECKONW HAMNpPaBICHHOCTH U Ba)XHOM pOJIM B
CO3/IaHUH HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbl, PEIICHUHU TI100aTbHBIX MTPOOIEM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPIETUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30IacHOCTH, B Pa3BUTHM MEAMIMHBI, OOECIEYEHUH YCIIOBUMN
YCHENIHOTO TPyJAa W OKOJOTUYECKH KOMQPOPTHON JKM3HU KaXKIOTO UICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJly4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SBJICHUI OKPY>KAIOIIEro MUpa U
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M HUMEIOUIMXCA JaHHBIX C LEJIbI0 IOJXyYEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJBb30BaTh XHUMHUYECKUE 3HAHUS IS
petieHust IpoOsieM B PeaTbHBIX )KU3HEHHBIX CUTYalHAX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU TOTPEOHOCTSMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B paziuyHbIX cepax mpodeccuoHanbHON
NEeSATENBHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIFOYAIOT:

3HaUYMMblE I8 (opMUpOBaHUS ~ MHUPOBO33PEHUS 00yJaroImxcs
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OO0IIeHayYHbIe MOHSATHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa H CHeNU(HUKY METOIOB IO3HAHUS,
UCIIOJIB3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIiecc, CUCTeMa, Hay4YHbIA (paKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNe, HAOIIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHE);

yHHUBEpCaJbHbIe y4eOHBIC NEHCTBUs (IMO3HABATENIbHBIE, KOMMYHHUKATHUBHEIE,

PETyJISTUBHBIE), o0ecreynBarome (dopmupoBaHue (GyHKIHOHATIBHOM
IPAaMOTHOCTH M COLMAJIbHON KOMIETEHIMU O0yYarOIINXCS;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4YeOHBIC
JICVUCTBUA B MMO3HABATEIILHOM U COIUAIIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJIbHBIMHU y4eOHbIMH No3HaBaTeJbHBIMH
JeHMCTBUSIMMU:

1) 6a30Bble JJoruvyeckue aecTBUsI:

CaMOCTOSITETILHO  (OpMynIMpOBaTh W aKTyaJIM3UpOBaTh  Mpoodsiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAesaTh LEJIH JCATEIbHOCTH, 3ajlaBasg MapaMeTpbl U KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIIHLHOCTH C MOCTAaBJICHHBIMU LICJISIMU;

MCIIOJIb30BaTh NP OCBOCHUW 3HAHHMN NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPHU3HAKHU TMOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS JJI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUA M KpPUTEpUM IJs KiIacCUPUKAIUU BEIIECTB U
XUMHUYECKUX PEaKInii;

yCTaHaBJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEHHUS (MHAYKTUBHbBIC, JEIYKTUBHbBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUSI B paccMaTPUBAEMbBIX
SBIICHUSX, (POPMYIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJCIIbHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, ypaBHCHHE XUMHUYECKOU
peaKkiuy — MPU PElIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIC TIPEICTABIICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUUECKUX PEAKIIUA.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BJIAJICTh OCHOBAMHU METOJIOB HAYYHOTO TMO3HAHUS BEHIECTB M XUMHUYECKUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpPMYJIHpPOBAaHHBIE BOIMPOCHl B KAayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BIAJC€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEIACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOII0JaTh 33 XOJA0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTaT, (pOpMYyIHpPOBATH
0000I1IeHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTHU PE3YIBTATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON PaboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEIOBATENLCKOW U MPOEKTHOM
NEATeNIbHOCTU, TPOSBIISITE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Pa3IUYHbIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAy4HO-
NOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJAEp>KaHUs, CIPABOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHanmM3UpoBaTh MHPOPMALIUIO PA3NIMYHBIX BUAOB U (HOpM
npeACTaBICHUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



GbOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE U
oroope wuHPOpMan¥K, HEOOXOMUMOW Jisi BBIMOJTHEHUS YYEOHBIX  3a/a4
OIPEAECIIEHHOIO THUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUHA U Pa3TUIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTUMANBHYIO  (GOpMYy  TPEACTABICHHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHUE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHpOpMaIMeil: TPUMEHSATh MEXIpeaAMeTHbIe ((du3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (DOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHAE CpEICTBA
HATJISTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYIaeMOM TeMbI B XOJ€ Iuajaora u/uiu
JTUCKYCCHUH,  BBICKa3bIBaTh  WJAEH, (OPMYJIUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTETHHO BBITTOJTHCHHUS TIPE/IIIOKEHHON 3a1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yIbTaTOB IO3HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUHU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW pabOThl IO MCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluy y4eOHOro npoekra u (popMyIupoBaTh BHIBOIbI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCIAEAOBAHUN IMMyTEM COTJIACOBAHUS TO3WIUNA B
xoJ1e 00Cy X IeHHS 1 OOMEHA MHEHUSMH.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJISITHBHBIMH JeHCTBUSIMU:

CaMOCTOSATENILHO IUJIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
NEeATENbHOCTh, ONpeaessas e€ Ieau W 3aJadyd, KOHTPOJHMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraeMblii ajiropuT™M JACUCTBUM MpHU
BBITIOJIHEHUU YYEOHBIX U HCCIENIOBATENbCKUX 3a7ad, BbIOMpaTh HamOoJee
3G deKTUBHBIN Ccroco0 HMX pemieHus ¢ Y4ETOM TOJyYeHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOSH JIEATEILHOCTH Ha OCHOBE CaMOaHAIIN3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTpaXXaroT:

c(hOPMUPOBAHHOCTh  NPEACTAaBICHUM O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAyYHON KapTUHBI MHpa, POJM XUMHUHW B TIO3HAHUU SBJICHUU



npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUIECKUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U MPHUPOIHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHUX  3HAHUM, KOTOpass  BKJIIOYACT:
OCHOBOTOJIAralolife TMOHATUS (XUMHUYECKUU DJIEMEHT, aToM, JJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHYECKAs
CBsI3b, CTPYKTypHas dopmyiia (pa3BEpHyTas M COKpamEHHAsI), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YITIEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTMYECKUHN psJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHUCIIOPOJ, U Aa30TCOJEpKAIINE COEAMHEHHS, MOHOMED, MOJUMEp, CTPYKTYypHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCANHEHHS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux Bemiects A. M. ByTiepoBa, 3aKk0OH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUHU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXanme B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHX
SIBIICHUM, (DAKTOJIOTMUECKUE CBEICHUS O CBOMCTBax, COCTaBe, IOJIYYCHUU U
0€30MacHOM HCIOJIb30BAHUU BAXHEHIINX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHHMM BBISBIATH XapaKTepHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE TMOHSITHS MpHU
OMHUCAHUU COCTaBa, CTPOCHHUSI U MPEBpAICHUN OPTraHUYECKUX COCAMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIONH30BATh XUMHYECKYI0 CHMBOJIUKY IS
COCTaBIICHUSI MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOH, COKpAIIEHHON)
dbopMynT OpraHMYECKHMX BEUIECTB W ypPaBHEHUH XUMHUYECKUX pPEaKIUH,
W3TrOTaBIUBATh MOJIEM MOJIEKYJ OPTraHMYECKUX BEIIECTB JJI WLIIOCTPAIlUU HUX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIUBATh MPUHAJJIC)KHOCTh HM3yUYEHHBIX
OPraHMYECKUX BEHIECTB MO0 HX COCTaBYy M CTPOCHUIO K ONPEAeIEHHOMY
KJIacCy/Tpynne CcoequHEHuN (yrJIeBOJOPOAbI, KHUCJIOPOA U a30TCOAEpPIKaIIUe
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHMs), JaBaTh WM Ha3BaHUS IO
cuctematuieckoii HomeHknatype (IUPAC), a Takke NpHBOIWUTH TPHUBHAIBHBIE
Ha3BaHUSI OT/ACJIbHBIX OPraHMYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTUJIEH,
ATWJICHIJINKOJb, TIHIEpUH, (eHos, (HopManbAerul], aleTaabJIerua, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KUCJIO0Ta, OJICMHOBAsI KUCJIOTA, CTEaApUHOBAs KUCIIOTA, TII0KO03a,
bpyKTO3a, Kpaxmal, eJIII0JI03a, TIUIUH);

cOPMHUPOBAHHOCTh yMEHHSI ONPEACISITh BHUABI XUMUYECKON CBS3H B
OpraHUYECKUX COCTUHEHUSX (OIMHAPHBIC U KPATHBIC);



c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IMOJOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa st 00bsICHEHUsI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nYeckre M XUMHUYECKHE CBONCTBA TUMUYHBIX MPEACTABUTENICH pPa3IUYHBIX
KJIACCOB OPTraHMYECKUX BEILECTB (METaH, 3TaH, ATUJICH, MPOIMWICH, AlEeTUJICH,
oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ], 3TaHOJ, STUJICHIJIIUKOJb,
THIeprH, (EHOJI, aleTaNbICTH I, MypaBbUHAS W YKCYCHAs KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0J103a, AMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh T€HETHYECKYIO
CBA3b MEXIY HUMH YPAaBHEHHUSMHU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOIOPOTHOTO
Chipbsi (He(pTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJWYECTBA MCXOJHOTO BEIIECTBA WM IMPOIYKTa
peakuy IO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO W3 HCXOJHBIX
BEIIECTB WM MPOAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAHUM 00 OCHOBHBIX
METOJAaX HAYYHOI'O MO3HAHUs, UCIIOJIb3YEMBIX B XUMUH NPU U3YUYECHHH BEUIECTB U
XUMHUUYECKUX SBJICHUHN (HAOJIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOIaTh MTPaBUJIa MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTa0OpaTOpHBIM O0OPYIOBAaHUMEM, a TaKXKe MpaBWIa OOpaIIeHUs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITTOJHEHHIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBIMIOJIHATH XUMHUYECKUM
HKCHEPUMEHT (TIpEBpaIEHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, MOJIyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JCHATypaIusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC pPEaKIMU OEJIKOB) B
COOTBETCTBMM C TMpaBWJIaMU TEXHUKH OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEJCTABIATh PE3YIbTaThI
XUMHUUYECKOTO JKCIEepUMEHTa B (GopMe 3alucCu YpaBHEHUM COOTBETCTBYIOIIMX
peaknuii 1 HOpMyIUPOBATH BHIBOJIBI HA OCHOBE dTUX PE3YJIbTATOB;

cOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIMU3UPOBATH XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ YMEHUH  COOJIIOJaTh  MpaBWJIa  JKOJIOTHYECKU
IIEJIeCO00Pa3HOTO TOBENEHUS B OBITY W TPYAOBON NEATEIHHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpPYKAIOUIEH MPUPOJHON Cpelbl, OCO3HABAaTh
OMAaCHOCTh BO3JICWCTBHS HA JKHUBBIE OPraHU3MbI OIMPEAECIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBPAICHUSI KX BPEJHOIO BO3JCHCTBHUS HA OpPraHu3M
YEIIOBEKA;

JUIsl 00yJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX M CJA0OBUASIIMX OOYYalOIIMXCS: YMEHHE MCIOJIb30BaTh
penbeHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins it 3anmucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuyeckas
XUMUS OTPakaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpa, POJM XHUMHUU B I[IO3HAHUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHUU MBIIUICHHS W  KYJbTYphl JIMYHOCTH, €€
(GyHKITMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /I pelIeHUs MPAKTUYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIECHUSI K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BIAJICHUE  CHCTEMOM  XUMUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIUE MOHATHSA (XMMHUYECKUH 3JIEMEHT, aroMm, u3oTom, S-, p-, d-
ANIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKHUCJICHUS, XMMUYECKasi CBS3b
(KoBaJIeHTHAs, MOHHAS, METAJUIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUNBl ~XUMHUYECKUX  PEAKUUM, PacTBOp, IJIEKTPOJHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIMTUYECKAs] JAUCCOLMALMS, OKHUCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMUYECKOW peakiMi, XUMHUYECKOE€ PABHOBECHE); TEOPUU W 3aKOHBI (TeOpus
IIEKTPOJUTUYECKON Juccolmanuu, nepuoandeckuil 3akon [[. M. Menpaeneesa,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIlCHUSI SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN S3BIK XHMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIME B OCHOBE IMOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XMMHMYECKUX SIBIICHHM, (PAKTOJOTMUECKHE CBEJCHHUS O CBOICTBAX,
COCTaBe, OJyYCHUH U 0€30MMaCHOM HCTIOIb30BAHUH BAKHEUIITUX HEOPTAaHUICCKUX
BEIIECTB B OBITY U MPAKTUUYECKOM I€ITEILHOCTH YeJIOBEKa,



c(OPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE NPU3HAKU MOHSATHUH,
yCTaHAaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHS NpPHU
ONKMCAHUM HEOPTAaHMYECKUX BEIIECTB U UX IPEBPALLECHUI;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOJNB30BATh XUMHUYECKYI0 CHUMBOJIUKY JUIS
cocTtaBlieHHss (GOpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaKIUH,
cucremarndeckyro HomeHkiarypy (IUPAC) u TpuBuaiibHbIe Ha3BaHUS OTACITBHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HEralI€Hasi U3BECTh, IMThEBAs COJA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTb YMEHUN ONpPENENSATh BaJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BHUJ XUMHUYECKOU
CBs3M (KOBaJE€HTHAs, HOHHAs, METAIUIMYECKasl, BOJOPOHAs) B COEAUHEHUSAX, THUI
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOrO BEIleCTBa (aTOMHAas, MOJIEKYJIIpHasi,
MOHHAas, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX pacTBOPaX HEOPraHUYECKUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh IPUHAIIEKHOCTD
HEOPraHWYECKUX BEHIECTB IO WX COCTaBYy K OMpeneiICHHOMY KIACCy/TpyIie
COEJIMHEHUH (IIPOCTBIE BEIIECTBA — METAJUIBl U HEMETAJLJIbI, OKCU/bI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPHIBATh CMBICI MEPUOINYECKOr0 3aKoHa /[l
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYyHKLUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKHUX 3JeMeHTOB 1—4 mnepuonos Ilepmoanyeckoil cHUCTEMBI
xuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ysl MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanm, «OHEPreTHYECKUe YPOBHM, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COEIUHEHUM
10 MIepruoJIaM | rpyimaM llepuoanyeckon CUCTEMbI XUMUYECKHUX 3eMeHTOB /[l. .
Meneneena;

cOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHMYECKOW CBA3M MEXKIY HEOpraHM4eCKUMU
BEILLECTBAMH C ITOMOILbIO YPABHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLINNA;

c(OPMUPOBAHHOCTh YMEHHUS KiIacCU(PUIHUPOBATh XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM TPU3HAKAM (YUCIY M COCTAaBY pPEArupyroliMX BEUIECTB, TEILIOBOMY
addexTy peakiu, U3MEHEHHUIO CTEMEHEW OKHCICHHUS DJIEMEHTOB, OOpaTUMOCTHU
peaklny, y4acTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBIATh YPABHEHMsI PEAKLUIl pa3iHuHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIE YPABHEHUS PEaKluii HOHHOrO 0OMEHa, YUUThIBas
YCJIOBHSI, PU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;



c(OPMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKAAIOLIUE
KAUeCTBEHHbI COCTAB PAa3JIMYHbIX HEOPraHMYECKHUX BEIIECTB, paCllO3HABATh
OTIBITHBIM MYTEM WMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTh  OKHCIHMTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIINN MMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ATUX PEaKIUd;

c(OPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKIyy OT Pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHUS
B 3aBUCUMOCTH OT BHeIIHEero Bo3aeicTeus (npunuun Jle larense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE IMPOLECCHI,
JIekKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIyYEHHUSI CEPHOM KUCIIOThI, aMMHAKa, a
TaKk)ke CPOPMUPOBAHHOCTH NPEJCTABICHUN 00 OOMMX HAyUYHBIX NPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJAUTH BBIYHMCIEHUS C HCIOIb30BAHUEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHH Ta3oB
IPY XUMHYECKUX PEaKIIMsIX, MAcChl BEIIECTBA WM 00BhEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOrO 3((}eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHsS! MacChl
BEILECTB, IPEBPAILICHUS] U COXPAHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
nocyAod M JabopaTopHBIM OOOpYJOBAaHUEM, a TAaKXKE MpaBuia OOpalieHus c
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIMSMH TIO BBIIIOJHEHHUIO J1aO0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBIMIOIHATh XUMHYECKUM
DKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOJAOPOJA B MPUCYTCTBUU KaTalW3aTopa,
ONPENEJICHNE CpEeabl pPAacTBOPOB BEHIECTB C IIOMOLIBIO  YHHUBEPCAIBHOTO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIuu,
peaklry MOHHOTO OOMEHAa, KauyeCTBEHHbIE pEaKIuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCHEPUMEHTAIBHBIX 3a]a4 110
TeMaM «Metambl» u «HemeTtamnbny) B COOTBETCTBUM C MNpPaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIEHUH C BEIIECTBAMHU M JTaOOPATOPHBIM 000pYIOBaHUEM,
MPEACTaBIATh PE3yJNbTaThl XWMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUPOBATh BBIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIU3UPOBATH XHUMHUYECKYIO
uHOpMAIMIO, TOJy4aeMyK0 U3 pa3HbIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYyHUKaIluu, MHTepHeT U ApyTHXx);



chOpMUPOBAHHOCTh ~ YMEHUH  COOJIIOJaTh  MpaBWJIa  JKOJIOTHYECKU
IEJI€CO00Pa3HOTO TOBENEHUS B OBITY W TPYIOBOM NEATETLHOCTH B IEIIAX
COXPaHEHHSI CBOETO 3JI0POBbS M OKPY)KAIOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OTACHOCTh BO3/ICHCTBUS HA KMBBIE OPraHU3MBbI OTNPE/IETIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHaTh Ha mnpumepax CHocoObl YMEHBIICHUS U
MpEeJOTBPAIICHUSI UX BPEHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

JUIsi 00Y4YaroIIUXCsl ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CIENBIX M CHAa0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XUMUYECKUX

dbopmy.
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59 HenpenenbHble yrieBoJOpOIbl: aJIKEHBI, 6 1
' aJIKa/IueHbl, aJTKUHBI
2.3 ApoMaTtudeckue yrieBoa0pobl 2
54 [IpupoaHbIe HCTOYHUKH YITIEBOJAOPOOB U 3 1
' UX nepepaboTkKa
Hroro no paszneny 13
Paznen 3. Kucsiopoacoaep:xaniue oprannieckue coeJuHEeHNs
3.1 Crupter. @enon 3
Anpnerunsl. KapOOHOBBIE KUCIOTHI.
3.2 P 7 1

Crnoxuble 3¢upbl
3.3 VYrneBoasl 3 2



Utoro no pazneny

Pasnen 4. A3oTcoaep:kaine opraHudeckue coeMHeHus1

13

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Hroro o pasneny 3
Paspnen 5. BeicokoMoJieKy I pHbIe COeIUHEHU

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



11 KITACC

KoanuyecTBO 9acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iejioB U TeEM (audpoBble)
Ne n/m P Kontpoabnbie  IIpakTHueckue p
MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypchbl
Pazgen 1. Teoperuueckne 0CHOBbI XUMUH
Ctpoenue atomoB. [leproauyeckuii 3aKkoH
1.1 u [lepnonuueckas cuctemMa XUMHUUECKUX 3
aneMeHToB [. 1. Menneneera
19 Crtpoenue BemniecTBa. MHOTOOOpasue 4
' BEIIIECTB
1.3 XVMHYECKUE pEAKIINU 6 1 1
Utoro no pazneny 13
Paznen 2. Heoprannueckasi xummusi
2.1 Meramist
2.2 Hemeramnnt 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Wroro no pazneny 17
Pazgen 3. XuMus 1 :KM3Hb
3.1 XUMUS U )KU3HD 4
Uroro no pazpeny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3






IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KosmmmyecTBo yacos DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypora Bcero Koutpoabupie  Ipakrueckue fsyqemm 26[()1;I;OB3T6JIBHBIQ
padoThI padoThbI pecypes:

IIpeamer opraHM4ecKoin XuMHH, e 1

BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE

Teopust cTpoeHUs OPraHUYECKUX

coenuaenuit A. M. byrneposa, eé 1

OCHOBHBIE [10JIOKEHUS

[IpencraBienue o kaaccupuKauu

opraHuueckux Bemects. Homenkiarypa 1

(cucremaTnyeckasi) U TpUBHAIbHbBIC

Ha3BaHUS OPraHUYECKUX BEIIECTB

AJTKaHBI: COCTaB U CTPOEHUE, 1

TOMOJIOTHUECKUN Psifl

Mertan 1 3TaH — npocTenire 1

MPEICTAaBUTENIN ATKAaHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1

OTWJIEH U TPONUJIEH — MPOCTEUIIINE 1

IIPEJICTABUTENIN AIKEHOB

[IpaxTuyeckast padota Ne 1. «Ilomyuenue 1 1

ATUJIEHA U U3yUYEHHE €0 CBOHCTB

Ankanuensl. byraauen-1,3 u

metunoOyraauen-1,3. [lomyuenne 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI



AJKHMHBIL: cOCTaB 1 0COOEHHOCTH CTPOCHHUA,

10 TOMOJIOTHUECKUHN Psil. ALETHIIEH —
NPOCTEHIINI MpeACTaBUTEIb ATKHHOB

1 Brrunciienus no ypaBHEHHIO XUMHUYECKON
peaxkuuu

12 Apensl: 0eH3011 U ToryoJl. TOKCHYHOCTh
apeHoB

13 I'enernueckas cBsA3b yriieBOJIOPOAOB,
NPUHAJISKAIINX K Pa3IMYHBIM KJIaccam
[TpupoHbIe UCTOUHUKH YTIIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U MOMyTHBIE HEPTSIHBIE
rassl, HeTh ¥ MPOAYKTHI €€ mepepaboTKu
IIpupoHbIE HCTOYHUKH YIIIEBOJOPOIOB:

15 MIPUPOJTHBIN Ta3 U MOMyTHBIC HePTIHBIC
rassl, HeTh ¥ MPOAYKTHI €€ nepepaboTKu

16 KonTponbhas paboTa mo pazueny
«YTII€eBOAOPOABD)

17 [IpenenbHble 0OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHoJI. BonopoiHas cBs3b

18 MHoroaromMHble COUPTHI: TUICHIIUKOIb U
[JIALEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYJIBI, (PU3NYECKHE
¥ XUMHUYECKHE CBOMCTBA, IPUMEHEHNE

20 Anpreruasl: GpopManbIaeTUI U
aneTanbaeru. AleTOH

21 OaHOOCHOBHBIE MpeieNibHbIe KapOOHOBBIE
KHUCJIOTHI: MypaBbUHAs U YKCYCHAS

22 [TpakTrueckast padborta Ne 2. «CBoiicTBa



23

24

pacTBOpa YKCYCHON KHCITOTBDY
CrteaprHOBas ¥ OJICMHOBAsT KUCIIOTHI, KaK
MIPEICTABUTENH BBICIINX KaPOOHOBBIX
KHUCJIOT

MpbL1a KaK COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBIE

25

CrnosxHble 3(hUpbl Kak MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOKHBIX

3¢upoB

26

27

28

JKupsl: ruiposin3, IpUMEHEHUE,
Ouostornyeckas posib )KHPOB
VYrieBoapl: cOCTaB, KJIacCUpUKAIHSI.
Baxueiinme npencraBuTeNu: riIr0K03a,
bpykTo3a, caxapo3a

Kpaxman u nemitono3a Kak IpUupo HbIe
MOJIUMEPEI

29

KonTponbnas pabota no paszueny
«Kucnopoacoaepxaiiyue opraHu4ecKue
COETMHEHUS

30

OO0mmast xapaKTEepUCTHKA a30TCOACPIKAIIIX
OPraHUYECKUX COCIUHCHHUN

31

32

AMUHBI: METHJIAMHUH U aHWJIMH

AMMHOKHUCIIOTHI Kak aM(pOTEpHBIE
OpraHUYECKUE COCAMHEHUS, UX
ouosornueckoe 3HaucHue. [lenruan.
benku kak nmpupoHbIe
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS

33

OCHOBHBIE TTIOHSTHS XMMHHU



BBICOKOMOJICKYJIAPHBIX CoeI[I/IHeHI/Iﬁ

OCHOBHBIE METO/IBI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHU. 1
[TnacTMaccel, Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34



11 KITACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HMara uudposbie

Tema ypoka Kontpoabnubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTebHbIE

padoThl padoThbI pecypes:

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAA
KOH(UTypauusi aToMOB

IIepnognueckuit 3akoH u Ilepuoanueckas
cUCTEMa XMMUYECKUX di1eMeHToB /[]. 1.
Meneneesa, ux CBsi3b C COBPEMEHHOMU
TEOPHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOHCTB
XUMHUYECKHX 3JIEMEHTOB U UX COSAMHEHUH TI0
rpynmnam u nepuogam. 3HaueHue
NEePUOINYECKOT0 3aKOHA U CUCTEMBI
xumuueckux asemenToB /.M. MeHnieneeBa B
Pa3BUTHU HAYKHU

CrtpoeHue BerecTBa. XUMUIeCKas CBs3b, €&
BU/IbI; MEXaHU3MBbI 00pa30BaHUS 1
KOBAJICHTHOM CBsA3U. BomopoaHas cBsA3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. Bemiectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHHUS

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
VcTHHHBIC ¥ KOJUTOUTHBIC PACTBOPBI. 1
MaccoBasi 107151 BELIECTBa B pacTBOpPE



10

11

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COeNMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHbBIX
KJIaCCOB

Knaccugukaus XuMHUeCKuX peakiuii B
HEOPraHWYECKOM U OpraHM4eCKON XUMHHU.
3aKOH COXpaHEHMsI MaCcChl BEILIECTB; 3aKOH
COXPaHEHHUS U IPEBPALICHUS] SHEPTUU IPU
XUMHUYECKHUX PEaKIMIX

Ckopoctb peakuuu. OOpaTuMble peakLuy.
XHUMHUYECKOE PAaBHOBECHE

[Tpaxtuueckas padota Ne 1. « Biustaue
pa3IMyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON peaKinm»

OnekTponuTHdecKas qucconuarys. [lonstue
0 BoJIopoiHOM Tokazarene (PH) pactBopa.
Peakuu nonHoro oomena. I'uapomnus
OpPraHMYECKUX M HEOPTraHMUECKUX BEIIECTB

12

OKHUCINTENFHO-BOCCTAHOBUTEIIbHBIC
peaxmmu. [Tonsitre 00 amekTposmze
pacIiaBoB U pacCTBOPOB COJICH

13

14

KonTponbnas pabota no paszneny
«TeopeTnueckre OCHOBBI XUMHUM»

Meraubl, ux nosioxxenue B [lepuoanueckoit
CHCTEME XUMHYECKHUX deMeHToB JI. 1.
MenzeneeBa 1 0COOEHHOCTU CTPOSHUS
aToMoB. O0mue PU3NIeCcKue CBOWCTBA
METaJI0B



15

16

17

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH Psif
HaIPsHKCHUN METaJIOB

XUMHYECKUE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATPHH, KaJduil, KaIbI[Ui, MarHHH,
ATIOMHUHHI) U UX COETMHEHUI

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COoeTMHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX
CoeTUHEHUN

19

20

21

22

23

[IpakTuueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTAIbHBIX 33/1a4 10 TEME
«Mertamap»"

Hewmeramnibl, uX 1mojgoXeHHe B
[Tepuoanyueckoit cucteMe XMMUYECKUX
aneMenToB . 1. Menneneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB

®duzndecKkue CBONCTBA HEMETAILIOB.
AnnoTponusi HEMETaUIOB (Ha IPUMEpPE
KHCIIOpOJa, cepbl, hocdopa u yrieposa)
XHUMHUUYECKUE CBOMCTBA FAJIONEHOB, CEPBI U UX
CoeTMHEHUN

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEMHEHHI

24

25

XHMMHYECKUE CBOUCTBA YIIEPOAa, KPEMHUS U
HUX COeIUHCHUN

[IpuMeHeHne Ba)KHENIIMX HEMETAJUIOB U UX
COeTUHEHUN

26

O0001eHME ¥ CUCTEMATU3ALUS 3HAHUM 1O



teme «Hemeramney. Beraucnenns o
YPAaBHEHUSM XUMUYECKUX PEAKLUN U
TEPMOXUMHUUYECKHUE PACUETEI

[Tpaktuueckas padota Ne 3. «Pemenue

27 SKCHEPUMEHTAIIbHBIX 33/1a4 110 TEME 1
"HemeTtananr"»

08 KonTponbHas padota o Temam «MeTalsh 1
n «Hemeramaeny

29 Heoprannueckne u oOpraHMYeCcKrue KUCIOTHI. 1
Heopranuueckue u opraHnuecKue OCHOBAHUS
AMdoTepHbIE HEOPraHUYECKUE U

30 oprannyeckue coequHeHus. ['eHeTnyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB
Poinb XxuMuu B 00eCIIeYeHHH KOJIOTHYECKOM,

31 SHEPTreTUYECKON U MUIIEBON OE30TIaCHOCTH, 1
pa3BUTUU MEIULIUHBI
[TpeacraBnerus: 00 0OMUX HAYYHBIX

32 MPUHLIKIIAX TPOMBIIIIEHHOTO MMOIY4YEeHUS 1
Ba)KHEHIIINX BEIECTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHAIIOB

34 XuMHS ¥ 370pOBBE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJabrarta

1

11

IIpoBepsiemble MpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 001ero 06pa3oBaHus

TeopeTnueckne OCHOBBI OPraHNYECKON XUMHUU

CdopMUpPOBAaHHOCTH TMPEACTABICHUN O XUMHYECKOW COCTaBJISIONMIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJUM XUMUU B TIO3HAHUU
SABIIGHUN TPUPOJBI, B (OPMHPOBAHMM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKUMOHAIBHOM TIpaMOTHOCTH, HEOOXOIUMOW ISt
pelIeHUsT TMPAKTUYECKUX 3a7a4 M OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOUIEHUS K CBOEMY 3JI0POBbIO U IPUPOIHOM cpesie

1.2

Bnanenune cucremMoil XMMWYECKUMX 3HAHUH, KOTOpash BKJIIOYACT:
OCHOBOIIOJIararoIIne MOHSATHUSA (Monekyna, BaJICHTHOCTb,
3IEKTPOOTPUIIATENIBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OOBEM, YTJIEPOAHBINA CKEJeT,
dbyHKUIMOHAIBHAS ~ TPyNIa,  pagdKall,  H30MEpHUs,  H30MEPHI,
TOMOJIOTUYECKUM PsZl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOA- H
a30TcojepXalliie COEAUHEHUs, OWOJIOTMYECKH AaKTHBHBIE BEIIECTBA
(yrmeBonpl, XKMpbI, OCJIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHust opraHumueckux BemiectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XUMHUH, (DaKTOIOTHUECKHE
CBEIECHMS O CBOMCTBAaX, COCTaBe, MOJIYyYEHUHM U Oe30IacHOM
WCIIOJIb30BAHUN BAXKHEHIIMX HEOPraHWYECKHMX W  OPTaHHYECKHUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIPHOCTH YCJIOBCKA

1.3

1.4

ChopMUpOBaHHOCTh YMEHHUH BBIABIATH XapaKTEPHbIE MPHU3HAKH
MOHATUM,  yCTaHABIMBATbL WX  B3aUMOCBS3b,  HCIIOJIb30BAaTh
COOTBETCTBYIOIIME IIOHATHSA IIPU OINHMCAHMM COCTaBa, CTPOCHUA U

MIPEeBpALICHUI OpraHU4YeCKUX COCTUHEHH

c(OPMHUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY
JUI  COCTaBJIEHUS MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COkpaméHHoi) (OpMyT OpPraHMYECKUX BEHIECTB U  YPaBHCHHU
XUMHMUYECKHUX PEAKLMM, U3rOTABINBATE MOJEIN MOJIEKYJI OPTraHUYECKUX
BEILECTB I WUIIOCTPAMA MX XMMHYECKOTO M IPOCTPAHCTBEHHOI'O

CTPOEHUS




1.5

1.5

1.6

ChopMupoOBaHHOCTb ~ YMEHHH  YCTaHABIMBATh  IPHHAIIC)KHOCTD
M3YUYEHHBIX OPraHMYECKUX BEIIECTB IO HMX COCTABY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (Tpymme) CcoeAuHEeHHH (YriIeBOAOPOIbI,
KHCJIOPOJI M a30TCOJEpIKallle COEIMHEHHUS, BBICOKOMOJIEKYJISPHBIE
COCIUHEHMs), JaBaThb MM  Ha3BaHUS IO  CHCTEMaTHYECKOU

nomenkiarype (IUPAC)

C(I)OpMI/IpOBaHHOCTL YMCHHA ONPCACIATL BHUbI XHUMHYECKOM CBS3U B

OpPraHn4CCKUX COCANHCHHUAX (OI[I/IHapHBIe n I(paTHLIe)

ChopMuUpOBaHHOCTb ~ YMEHHMSI HPUMEHSATH: IOJOXEHUS  TEOPHH
CTpOeHHUs opraHudeckux BemiecTB A.M. ByrtiepoBa nmisi oObsicHEHUs
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH

COXpPaHCHUA MACChI BCIICCTB

YrieBoaopobl. Kucnopoaconepxaniue u a30TcoJiepKalme

OpraHn4€CKUC COCIUHCHU. BBICOKOMOJIGK}’JIHPHBIG COCOAUMHCHUA

2.1

ChopMupoBaHHOCTh yMEHHI TPUBOJIUTH TPUBUAIBHBIC Ha3BAHMUS
OTJEJIbHBIX OpPraHMYECKHUX BELIECTB (STWJIEH, MPONWIEH, alleTUJIEH,
STUJICHIJIMKONb, TIULIEpUH, (eHod, (opManbIeruj, aneTaabAeru,
MypaBbHHAasl KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBas KHUCIIOTa,
CTeapuHOBasl KHUCIJIOTa, TIJIIOKO3a, (PpyKTo3a, Kpaxmal, IeJUIri03a,

TJTUITUH)

2.2

2.3

2.4

CdopMUpOBAaHHOCTH yMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHUE,
¢u3nyecKue M XUMUYECKHE CBOWCTBA THUIHYHBIX MPEICTaBUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEHIECTB (METaH, JTaH, JTHUJICH,
MPOMWJICH, aleTuieH, Oyraauen-1,3, MmerunOyramueH-1,3, OeH3om,
METaHOJ, ITAHOJ, STUJICHIJIMKOIb, TJIMIEPHH, (EHOJ, aleTalbIeTh],
MypaBbHHAsS M YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUTI0JI03a,

AMHUHOYKCYyCHas KI/ICJ'IOTa)

ChopMupOBaHHOCTh YMEHHS WILTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXIy  TUIOMYHBIMU  TPEACTABUTENIMH  Pa3IMYHBIX  KJIAcCOB
OpPTaHUYECKUX BEIIECTB YPAaBHEHHSIMH COOTBETCTBYIOIINX XUMHUECKUX
peaxiuil ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMyI

CdhopMupoBaHHOCTB YMEHUS XapaKTepru30BaTh UCTOYHUKHA
YIIIEBOAOPOAHOTO CHIPbs (HEPTH, IPUPOIHBIN Ta3, yrojb), CHOCOOBI UX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHE TPOTyKTOB IepepadoTKU

3.1

XUMHS U KU3Hb. PacuéThl

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAaX HAYUYHOTO IMO3HAHHA, UCIIOJIb3YECMbIX B XUMUHU IIPU U3YUCHUHN



3.2

3.3

BEIIECTB W XUMUYECKUX sBICHUH (HAOIMIOJIEeHUE, HW3MEpeHue,
3KCIIEPUMEHT, MOJICIIUPOBAHNE), HCIIOJIb30BaTh CUCTEMHBbIC
XUMHUYECKUE 3HAHUA JUI TPUHATHS PEIIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyallHuAX, CBA3AaHHBIX C BCIIECCTBAMU U UX IPUMCHCHUCM

ChopmupoBaHHOCT, yMEHHH COONMIOJIATh TpaBHJIA MOJB30BAHUS
XUMUYECKON TIOCYIOM W J1Ta0OpaTOpHBIM OOOPYTOBAaHHUEM, a TaKKe
mpaBuiia oOpalieHus: ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIIHUSIMHU

110 BBIIIOJITHCHHUIO J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB

CdhopmupoBaHHOCTH YMEHUH TUIAHUPOBATH U BBIMOJHATH XUMHUYECKUAN
AKCIIEPUMEHT (IIPEeBpALCHHs] OPTaHUYECKUX BEIECTB MPH HarpeBaHUH,
MTOJIyYEHUE 3TUJICHA U U3YYEHHE €r0 CBOWCTB, KAU€CTBEHHBIE PEAKIIUU
OpPraHMYECKUX BELIECTB, JEHATypalus OEJIKOB IpU HarpeBaHMH,
LIBETHBIE pEaKLUUU OEJIKOB) B COOTBETCTBMM C IpaBUIAMH TEXHUKU
0e30MacHOCTH TMpU OOpalleHHH C BEIIeCTBAMU M JIaOOPaTOPHBIM
000pyI0OBaHUEM; MIPEACTABIATH pe3ynbTaThl XUMHYECKOTO
JKCIIepUMEHTa B (OpMe 3amucH YpaBHEHUH COOTBETCTBYIOIIMX

peakiuii 1 GopMyITMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIHTaTOB

3.4

3.5

CdopMUpOBaHHOCTH YMEHUH MPOBOJAUTH BHIYHCICHUS IO XUMHUYECKUM
ypaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIUIECTBA WUIIU
MIPOJYKTa peaklliy 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO
U3 UCXOHBIX BEIIECTB WM MPOTYKTOB PEAKIIMN)

CdopMupoBaHHOCTH YMEHHI KPUTHUYECKHU aHaJIM3UPOBAThH
XUMUYECKYI0 HH(OpPMAIHIO, TONYY4aeMyl0 H3 pPa3HBIX HCTOYHHKOB

(cpencTBa MaccoBoit nH(popMayu, cetb THTEpHET U IpyTue)

3.6

11 KUIACC

Kon
MPOBEPAEMOro

ChopmupoBaHHOCT, yMEHHU COONIOAATH TMpaBWIA HKOJOTHUYECKU
11e1€eco00pa3HOro MOBEJIEHUSI B OBITY U TPYIOBOW [EATEIbHOCTH B
LEJIAX COXPAaHEHHS CBOErO 3/I0pOBbSl U OKPYXKAMOLIEH HpUPOAHOI
Cpendpl, OCO3HAaBAaTh OMACHOCTh BO3JCHCTBUS HAa JKHMBBIE OPTaHU3MBI
OTIpENIeIEHHBIX OPTaHUYECKUX BEIIECTB, TIOHMMAs CMBICI TIOKA3aTes
ITAK (upenenbHO [ONYCTUMOM  KOHLIEHTpAlMM), HOSCHATH Ha
IpUMEpax CrocoObl YMEHBIIECHUS U MPEJOTBPALICHUS WX BPEIHOTO

BOS,Z[CfICTBHH Ha OpraHus3M 4€JIOBEKa

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI OCBOCHHSI OCHOBHOM
00pa3oBaTe/ILHOI MPOrpamMMBbl CpeiHero 001ero 00pazoBaHus



pe3yJabrarta
1

11

1.2

1.3

1.4

1.5

1.6

TGOpeTI/I‘{CCKI/Ie OCHOBBI XMMHH

Brnanenne cucteMoil XMMHYECKMX 3HAaHUM, KOTOpas BKIIIOYAET:
OCHOBONOJIATAIOIINE  TOHATHS  (XMMHUYECKHH  DJIEMEHT,  aTOM,
ANIEKTPOHHAs 000JI09Ka aToma, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN ATOMOB,
VWOH, MOJIEKyJa, BaJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHYECKas CBS3b, MOJIb, MOJISIpHAsh Macca, MOJSIPHBIN
00BbEM, KpUCTaJUIMYEeCKas peHETKa, TUIBl XUMHUYECKUX pPeakuuit
(OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE, 9K30- M JHIOTEPMHUYECKHE,
peaKkI MOHHOTO OOMEHA), PacTBOp, SJCKTPOIUTHI, HEIIEKTPOIHTHI,
JJEKTPOJIUTUYECKAsE ~ JTUCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHYECKOW PEaKIuu, XUMUYECKOE PABHOBECHE); TEOPUU U
3aKOHBI (TEOpHsl SJIEKTPOTUTHUECKON aucconuamnmu, llepuoanueckuii
3akoH J.1. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3bIK XUMHH, (PaKTOJIOTUUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJMYyYeHMH U O€30lacHOM HCIOJIb30BAHUM BaKHEUIINX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON J1eATEIbHOCTH

YCJIOBCKa

ChopMupOBaHHOCTh YMEHHUH BBISBIATH XapakTepHbIE TPH3HAKH U
B3aMMOCBSA3b H3YYCHHBIX IOHATHM, IPHUMEHATH COOTBETCTBYIOLIME
NOHATHA @IPU ONMCAHUU CTPOCHMS M CBOWCTB HEOPraHMYECKHUX
BEIIECTB M MX IIPEBPAIICHMN; BBISABIATH B3aHUMOCBSI3b XUMHUYECKHUX
3HaAHUHN c MTOHATUSAMH u MIPEACTABICHUAMU IPYTUX

C€CTCCTBCHHOHAYYHBIX IPEAMETOB

BrnageHne OCHOBHBIMM METOZAMHU HAaYYHOTO IIO3HAHUA BCHICCTB U
XUMHYECKHX SBJICHUU (Ha6J’II-O,Z[eHI/Ie, HU3MCPCHUC, OKCIICPHUMCHT,

MOJICJIUPOBAHUE)

ChopMupoBaHHOCT, yMEHHI OMpEAENATh BaJCHTHOCTh M CTENEHBb
OKHCJICHUSI XHMHMYECKUX DJIIEMEHTOB B COCIMHEHHSX Pa3IMYHOIO
COCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBAJICHTHAsl,  HOHHAs,
MeTaJuInuecKasi, BOJIOPOJIHAsI) B COCIMHEHMSIX, TUI KPUCTAILTMYECKON
pemETKY KOHKPETHOTO BeIleCcTBa (aTOMHAs, MOJEKYJsSpHas, MOHHAs,

MeTaJuInIecKas)

CdopmMupoBaHHOCT, YMEHUN OMpEAENATh XapaKTep CPeAbl B BOJIHBIX

pacTBOpax HEOPraHUYECKUX COEAMHEHUIN
ChopMupoBaHHOCTb ~ YMEHMsI  KJIACCU(HUIMUPOBATh  XUMHUYECKHE
peakuuy Mo pa3iIuyHbIM MPU3HAKaM (YHUCIy M COCTaBY PearupyroLIux

BCIICCTB, TCIIJIOBOMY B(I)(I)CKTy pcaknuuu, H3MCHCHHUIO CTEIeHeM



1.7

OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pcaKkuuu, y4acTuro

KaTajan3aTropa)

CpopMHUpPOBAaHHOCTL YMEHHM  COCTaBISATh ypaBHEHUS  pPEaAKIU
PA3JIMYHBIX THUIIOB, IIOJHBIE W COKpAILEHHBIE YPAaBHEHUS pEaKUUU
MOHHOTO OOMEHA, YUUTHIBAs YCIOBHS, MPU KOTOPBIX 3TH PEAKIIUH YT

IO KOHIIa

1.8

1.9

1.10

1.11

2.1

2.2

2.3

ChopMHUpPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIIUH, TOITBEPIKIAIONINE
KAQUeCTBEHHBI  COCTAaB  Pa3JIMYHbIX HEOPraHWYECKUX  BEIIECTB,
pacIiO3HaBaTh ONBITHBIM IIYTEM HWOHBI, NPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPTaHMUYECKUX BEIISCTB

ChopMupoBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEIBHBIX peakuuin IIOCPEICTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIUi

CdopmupoBaHHOCTE yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKON peaklMU OT pa3IndHbIX (PaKTOPOB

ChopmupoBaHHOCTE yMEHHH  OOBSACHATH  XapakTep  CMELICHUS
XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3ACHCTBUS

(npunnun Jle HlaTtenbe)
OO6m1as 1 HeOpraHU4ecKass XUMUst

CdopmupoBaHHOCT, yYMEHUN pacKpbeiBaTh CMBICT l[leproamueckoro
3aKOHa JA.N. Menneneesa u JEMOHCTPHUPOBATH €ro
CHUCTEMaTH3UPYIOIIYI0,  OOBSCHUTENBbHYI0 M  IPOTHOCTUYECKYIO
byHKITUN

ChopMupoBaHHOCTh YMEHHH XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX 3jeMeHToB 1-4 mnepuonoB Ilepuoaunueckoit
cucTeMbl Xxumuueckux oaneMmeHtoB .M. MenzaeneeBa, uCHoiab3ys
HNOHATUSL  «S-, P-, O-2JIEKTpPOHHBIE OpOUTAIM», «IHEPTETUUCCKHE
YPOBHM»,  OOBSCHATh  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOICTB
XMMHMYECKHUX DJIEMEHTOB M UX COCAVHEHHMH IO IEPHOJAM MU IpyIIaMm

[Tepronnueckoit cucrembl xumuieckux 3nemeHToB .M. MenneneeBa

CdopMupoBaHHOCT, YMEHUU XapaKTEpH30BaTh (OMUCHIBATH) OOIIUE
XUMUYECKHE CBOMCTBA HEOPTraHUYECKHUX BEIECTB PA3TMYHBIX KJIACCOB,
MOJTBEPXKJIATh  CYIIECTBOBAaHHME  TIE€HETHYECKOW  CBSI3M  MEXKIY
HEOPraHUYECKUMU BEIIECTBAMHU c MTOMOIIbIO ypaBHEHUN

COOTBCTCTBYIOIINX XUMHUYCCKUX pCaKHI/Iﬁ

2.4

CdopMHpOBaHHOCTh ~ YMEHUH  YCTAHABIMBATH  MPUHAAJIEKHOCTH

HEOPraHUYECKUX BEUIECTB IO MX COCTaBY K OINpPENEIEHHOMY Kiaccy



2.5

2.6

(rpymnme) coenMHEHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJLIbI,

OKCHJbI, OCHOBAaHMH:, KUCJIOTHI, aM(bOTepHBIe THAPOKCHUBI, COJ'II/I)

ChopMupoBaHHOCTh YMEHUH HCIOIB30BaTh XMUMUYECKYIO CHMBOJIUKY
JUIs  cocTaBlieHHs (OpMyJd BEIIECTB M YpPaBHEHUH XUMHMUYECKHX
peakuuii, cucremarnyeckyto HomeHkiaatypy (IUPAC) u TpuBnaibHble
Ha3BaHMS OTHCITBHBIX HEOPraHWMYECKUX BEIIecTB (yrapHbIi Tas,
YIJIEKUCTIBIA Ta3, aMMMaK, raméHas W3BeCTb, HerameéHas H3BECTb,

IMUTHECBAs coaa, MUpPUT U J:prrne)

CdopmMupoBaHHOCT, yYMEHUN XapaKTepH30BaTh (OMHCHIBATH) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
MOJTBEPXKJIaTh  CYIIECTBOBAaHME  TIE€HETHYECKOW  CBSI3UM  MEXIy
HEOPTaHUYECKUMHU BEILIECTBAMU c MTOMOIIIBIO ypaBHEHUH

COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN

2.7

2.8

ChopMupoBaHHOCTH YMEHHIA TIAHUPOBATH M BBITIONHATH XUMHYECKUN
9KCHEPUMEHT (pa3lioKeHHEe MEepOKCHIa BOJOPOAa B MPHUCYTCTBUU
KaTaJlu3aTopa, ONpe/eieHrue Cpeabl PacTBOPOB BELIECTB C IOMOIIbIO
YHHUBEpPCAJIbHOTO HWHAMKATOpa, BIMSHUE pa3IMYHBIX (AKTOPOB Ha
CKOPOCTh XMMHYECKOM pEakluu, peaKkud HOHHOTO OOMeHa,
Ka4eCTBEHHBIC PEeaKLUH Ha Cylb(paT-, KapOoHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHMS, PEIICHHWE SKCHePUMEHTAJBbHBIX 3aJad 10 TeMaM
«Metamns» n «Hemeramib») B COOTBETCTBHH C MPABHJIAMH TEXHHUKH
0€30MacHOCTH TpH OOpAIIeHWH C BEIIECTBAMH M JIAOOPATOPHBIM
000pyIOBaHUEM; IPE/ICTaBISATH pE3YNbTaThI XHMHYECKOTO
9KCTIepuUMeHTa B (opMe 3amuch YpaBHEHHH COOTBETCTBYIOLIMX

peakiuii 1 GopMyIHpPOBaTh BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

CdopmupoBaHHOCT, YMEHHMI COONIOAATh TMpaBWiIa IOJIH30BAHUS
XUMUYECKONW TOCY/ION W J1abopaToOpHBIM OOOpYIOBaHUEM, a TaKKe
npaBuia oOpaiieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

I10 BBIIIOJTHCHUIO na6opaT0pHHx XUMHNYCCKHUX OIIBITOB

2.9

CdhopmMupoBaHHOCTD YMEHUH  XapaKTepU30BaTb  XUMHUYECKHUE
IIPOLIECCHI, JIEXKAILUE B OCHOBE IPOMBIIIJIEHHOTO IOJIYYEHUs CEPHOM
KHCJIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTb IMPEACTABICHUNA 00
OoOIIMX HAyyHBIX MPHUHLIMNAX M  3KOJOTMYECKHX  IpobieMax

XUMHYCCKOI0O IMMPOMU3BOJACTBA

XUMHS U KU3HL. PacyéThl

3.1

CdopMupoBaHHOCTH TPEICTABICHUNH O XUMHUYECKOW COCTaBISIOMIEH

eCTeCTBeHHOHaquOﬁ KapTuHbBl MHpa, POJIM XWUMHU B IIO3HAHWUH



3.2

SABICHUA TPUPOABI, B (POPMHUPOBAHUHM MBIIUICHUS M KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIMMOM st
pelieHsT TPAaKTUYEeCKUX 3a7ad M OSKOJIOTUYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/10pPOBBIO U IIPUPOJHON Cpefie

CdopmupoBaHHOCTH yMEHUM KPUTUYECKU aHaJIN3UPOBaTh
XUMHUYECKYI0 HH(OpMaIUIo, MOJy4aeMyl0 W3 Pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOW KOMMYHHKAITMHU, CETh IHTEpHET 1 ipyrHre)

3.3

3.4

3.5

ChopMHUpPOBAaHHOCTL YMEHUW COONIIOAATh TIPABWJIA DKOJIOTHYECKU
1[eJ1eCO00pa3HOr0 TOBEIEHUSI B OBITY M TPYAOBOH AESITENBHOCTH B
HENSIX COXPAaHEHUS CBOETO 3[0POBBbS M OKpYXKAIOUIeH MNpUpOAHOMN
cpensl

Oco3HaBaThb OMACHOCTb BO3JECHUCTBHMS HA JKUBBIE OpPraHU3MBbI
onpeAeEHHbIX BEIIECTB, MOHMMas cMbici nokazarens [1/IK, noscusate
Ha TPUMEpPax CIOCOObl YMEHBIIEHUS W TIPEIOTBPAIICHUS UX BPEIHOTO

BO3JICHCTBHS HA OPTaHU3M YEJIOBEKA

CdopmupoBaHHOCTH YMEHHH MIPOBOAUTD BBIYHCIICHUS C
UCIIOJIb30BAaHUEM IIOHATHS «MaccoBas J0Ji1 BEILECTBA B PACTBOPEY,
O0OBEMHBIX OTHOIICHHWM Ta30B NPHU XUMHUYECKUX PEAKIHSIX, MacChl
BellecTBa WU O00BbEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA,
Macce Win 00BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMH BEIIECTB,
TETIOBOTrO 3¢ (eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl

BCIICCTB, MMPCBPAILICHUA U COXPAHCHUS SHCPIrUn



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIEeMEHT COJAEePKAHMS

TCOPCTHIICCKI/IC OCHOBBEI OpFaHquCKOﬁ XHUMHUHU

[Ipeamer opraHmyeckoil XMMHUHM: €€ BO3HUKHOBEHME, Pa3BUTHE M 3HAYEHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHaloB. TeopHs CTPOEHHS OPraHMYECKUX
coequHeHnii A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

CrtpykrypHble (OpMYNIbl OpraHMYECKHX BElIeCTB. [ OMoOIOrus, H30MepHsl.
XuMH4ecKast CBA3L B OpTraHUY€CKUX COCAMHCHUAX — OJHWHAPHBIC W KPATHLIC

CBA3U. HpCIlCTaBJICHI/IC () KJ'IaCCI/I(I)I/IKaI_II/II/I OpraHN4CCKUX BCHICCTB

1.3

2.1

HomeHknarypa opraHMYecKuX COEAMHEHHH (cucTeMaTudeckas) U TpUBUAJIbHBIE
Ha3BaHMs BAKHEHIIMX NPEICTaBUTENEH KJIACCOB OPraHMYECKUX BELIECTB
Yri1eBo10pOabI

AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHAN PsAZl. MeTaH U 3TaH — IpOoCTeNIIne
NPEJCTaBUTENIN AJKAHOB: (U3MYECKHE U XUMHUYECKHE CBOWCTBA (peakiuu

3aMCIICHUA U FOpeHI/IH), HaXO0KACHUC B IPHUPOAC, IOJTYYCHUC U IIPUMCHCHUC

2.2

2.3

2.4

2.5

2.6

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUU psiil. DTUIEH U MPONWIEH —
MpoCTeiIlNe NPeICTaBUTENN AalIKeHOB: (U3MUYECKHe M XUMHUYECKHE CBOMCTBa
(peakuuy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATALWU, OKHCICHUS U

HOJII/IMCpI/ISaI_[I/II/I), MOJIY4YCHHUEC U MTPUMCHCHUC

Anxanguensl: Oyraawen-1,3 u wmetwnOyramues-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOMCTBA (peakmus moaumepusanun). [lomydeHrne CHHTETHYECKOTO

KayudyKa U PEe3HHBI

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUN psil. AUETHIICH —
NPOCTEHIIMK TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOEHHE, (QU3HNYECKUe U
XMMHUYECKHUE CBOWMCTBA (peakUuu rUAPUPOBAHNUS, TAJIOT€HUPOBAHUS, THAPATALIUY,

TOpPEHMUSI ), OJyYEHUE U IPUMEHEHHE

Apensl. benszon: cocraB, cTpoeHue, (u3Mueckue M XHMHUYECKHE CBOMCTBA
(peakuuy raJoreHupoBaHMs U HUTPOBAHUS ), MOJIydeHHe U npuMenenue. Tomyon:
cocTaB, CTpoeHHe, (u3uyeckMe M  XUMHYECKHE CBOMCTBAa  (peakuuu
TaJIOTCHUPOBAHUS M HUTPOBAHMA), MOJyYE€HHE M HpHUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHueckass CBsI3b MEXAY YIVIEBOJOPOJAMH, HPUHAAIESKAIIUMU K

Pa3JIMYHBIM KJIaCCaM

[IpupoaHbIe HICTOYHUKH YTIIIeBOA0POA0B. [IpupoHblii ra3 u monyTHbe HE(TAHBIC




3.1

3.2

3.3

3.4

3.5

3.6

4.1

ra3el. Hedth 1 €€ mpoucxoxaenue. CrocoObl mepepaboTku He(TH: MEepPEeroHKa,
KPEKHMHT (TePMUYECKUH, KaTATUTUYECKUil), muposu3. [IpoayKThl mepepaboTKu
HedTH, UX TPHUMEHCHHWE B TPOMBIIUICHHOCTH W B ObITy. KaMeHHBIH yromab u

MPOJYKTHI €0 MepepadoTKu
Kucnopozaconepxaiye opraHn4eckue CoeJMHEHHS

IIpenenbHble OAHOATOMHBIE CIMPTHI. METaHOIN U 3TAHOJ: CTPOECHUE, (PU3NYECKUE
U XUMHYECKHE  CcBOHcCTBAa  (peakMM C  aKTUBHBIMM  METaJUlaMu,
raJIoreHOBOJIOPOJIaMH, TOpPEHUE), MpHUMEHeHHe. BoJopoJHbIE CBS3U MEXIY
MOJIEKYJIAaMH CIIUPTOB. J[EWCTBHE METaHOJIA U 3TAHOJA HAa OPraHU3M YeEJIOBEKa.
MHoroaroMHble CIUPTHL. DTHIECHTJIUKOIb U TJIUIEPUH: CTPOEHUE, (pu3ndeckue u
XUMHUYECKHE CBOMCTBa  (B3aMMOJAEMCTBHE CO  WICJIOYHBIMM  MeETajljlaMu,
KauecTBEHHAsl peaklus Ha MHOIOATOMHbIE cIUpPTHI). JlelicTBUE Ha OpraHu3M

YCJIO0BCKa. HpI/IMeHeHI/IC TIIMOEPHUHA U OTUJICHITIUKOJIA

@DeHoI: CTpOCHHME MOJIEKYJbl, (U3MUECKHEe W XHMHYECKHE CBOMCTBA.

Tokcuunocts (henona. [lpumenenue dpeHomna

Anpaerunpl 1 KeTOHbL. DOpMaNIbIETH]I, alleTANBICTH/I: CTPOeHUE, (PU3HUECKHUe U
XMMHUYECKHE CBOMCTBA (pPEeaKIMH OKUCICHHS U BOCCTAHOBIJICHUS, KaUECTBEHHBIE

peaxkuum), MoJiy4eHue u NpUuMEHEHUE

OHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHUCIOTHI. MypaBbUHAs U YKCYCHas
KHCJIOTBI: CTPOCHHUE, (PU3MUECKUEe U XMMHYECKHE CBOMCTBA (CBOKCTBA, OOIHE IS
Kllacca KHCIIOT, peaknus dTepupuKanuu), TMOITy4eHHE ¢ I[PHUMEHEHHE.
CreapuHoBasi 1 OJIEMHOBAsl KHUCJIOTHI KaK NMPEICTaBUTENM BBICHIMX KapOOHOBBIX

KHCIOT. MbIa KaK COJIM BBICIITHX Kap6OHOBI)IX KHCJIOT, UX MOIOIICC I[CI\/’ICTBI/IG

CrnoxHble 3(¢Upbl KaK MPOU3BOJIHBIE KapOOHOBBIX KHCIOT. ['MIPONN3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonornueckas poib
KHUPOB

VYrneBoasl: cocTaB, Kiaaccu(UKalys yrieBoJoB (MOHO-, IU- U IOJIMCAXapuibl).
I'moko3a — mpocTedmmii MOHOcaxapuj: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIBI,
(busnUeckre 1 XUMHUYECKUE CBOICTBA (B3aumozeiicTBue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMHauHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHHeE,
OpOKEHHE TIIIOKO3bI), HAXOXJICHUE B IPHPOJE, NMPUMEHEHHE, OMOJIOTHYecKas
ponb. dotocunTe3. PPyKTO3a KaK M30MEP IIIIOKO3bl. Kpaxman u memiono3a Kak
IpupoaHble noiauMmepbl. CTpoeHME Kpaxmalla W LEeJUI0JIo3bl. Puznueckue u

XHUMHUYECKHE CBOMCTBA Kpaxmajia (FI/II[pOJ'II/IS, KauCCTBCHHAA pCaKlus C I/IOJIOM)
A30Tcozlep>1<aume OpTraHUYCCKUC COCAUHCHU

AMMHOKHCIOTEI KakK aM(bOTepHBIe OpPraHu4YCCKuC COCIANHCHMHA. dusnueckue u

XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MpuUMepe TIIHIMHA). buonormdeckoe



4.2

5.1

5.2

3HAaYCHUE aMUHOKUCIOT. IlenTuanl

benkn Kkak HpUPOIHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAs U TpPETUYHAas CTPYKTypa OeikoB. XHMMHUYECKHE CBONCTBA OEJIKOB:

TUAPOJIN3, JC€HATypalusl, KaAYCCTBCHHBIC PCAKIIUU HA Oenku
BBICOKOMOJ'ICKy.]'IprHBIe COCAMHCHUA

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJISIPHBIX COCHHHCHHﬁZ MOHOMCD,
IOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHDL IMOJIUMEPU3AINH, CPECAHAA MOJICKYJISIPHAA
macca. OCHOBHEIC MCTOJbI CHHTC3da BbICOKOMOJICKYJIAIPHBIX COG,Z[I/IHCHI/Iﬁ —

MOJIMMEPH3ALUS U ITOJIMKOHICHC AL
OKClIEpUMEHTAJIbHbIE METOJbl HM3yYEHHUS BELIECTB W HX [PEBPALLCHUI:
O3HaKOMJIEHHE ¢ 00pa3laMu IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAacC,

Kay41YyKOB. HOJ’Iy‘{eHI/IC CUHTCTUYCCKOT'O KaydyKa U PE3UHbI

11 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

TeopeTnueckue OCHOBBI XUMUH

11

1.2

1.3

1.4

XuMu4eCcKui 31eMeHT. AToM. fpo atoma, M30TOMbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTUYeckue ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, S-, P-, d-3JeMEHTHI.
OcoOeHHOCTH pacmpe/esieHusl SJICKTPOHOB MO0 OpOUTAIsAM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOHPUTYpALHUsI aTOMOB

[Tepuonuueckuii 3akoH u [lepuoauyeckas cucrema XuMuueckux snemeHToB J1.1.
MenneneeBa. Cps3p mnepuoandeckoro 3akoHa u Ilepuonnyeckoil cHCTEMBI
xumMudeckux 3jeMeHToB [[.M. MennaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBOWCTB XUMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIIaM M TEPHOJIaM.
3HayeHue MeproOIMYECKOTO 3aKOHA B pa3BUTUU HAYKH

CtpoeHne BemiecTBa. XHUMHYECKas CBsA3b. BHIBI XMMHUYECKOM  CBSI3U
(koBajieHTHAsT HEMOJISIpHAs M TIOJSApHAs, HWOHHAs, MeTaindeckas). oHbI:
KAaTHOHBI U aHWOHBI. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-AKLENITOPHBIH). BogopoaHas cBs3b

BanentHocts. DnekTpooTpuniateabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BEILIECTBA. THNbl KPUCTAINIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA
BELIECTB OT TUNA KpUCTAIM4ecKod pem€Tku. IloHsate o aAuMcnepcHBIX

cucremax. VMcTuHHBIC U KOJUJIOMJHBIC paCTBOPHEI. MaccoBas J0JI1 BC€IICCTBA B



1.6

1.7

1.8

pacTBOpe
Knaccugukarus Heopranndeckux coeanHeHnit. HoMmenkinarypa HeopraHmueckux
BEIICCTB
Xumuueckass — peakuus.  Kimaccumdukanms ~— XMMHYECKMX — peaklwid B
HEOPraHMYECKON W OPraHWYECKOM XMMMH. 3aKOH COXPaHEHUS MaccChl BEILECTB,

34KOH COXpPaHCHHA U MPEBPALICHUA SHCPIUU ITPU XUMHUYCCKUX PCAKIHUAX

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3IUYHbIX (PaKTOPOB

1.9

1.10

1.11

OOpatumble peakuuu. XHUMHUYecKoe paBHoBecue. DakTOphl, BIMAIONIME Ha

cocTosiHue xuMmuaeckoro papHoBecus. [Ipunuun Jle [latense

BHGKTPOJII/ITI/I‘IGCKB,H JUCCOoNaIys. CunpHble W cJia0Oble QJICKTPOJIUTHI. Cpez[a
BOJHBIX paCTBOPOB BCHICCTB: KUCJIAA, HeﬁTpaanaﬂ, mejIo49Hasd. Peaknmmn monHoOr0

oOMeHa
OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKITHH

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. Tlonoxxenne nHemeramuioB B lleprogndeckoit cucteMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa U OCOOCHHOCTU CTpOeHMs aTOMOB. Duznyeckue
CBOMCTBAa HEMETAIIIOB. AJIJIOTPOIKS HEMETAIIOB (HA MIPUMepe KUCIOPO/ia, CEPHI,
dbocdopa u yrieponaa)

XWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJlOTEHOB, CEpbl, a30Ta,
dbochopa, yriepoma W KpPEeMHHA) W HUX  COCAMHEHWH  (OKCHJIOB,
KHUCIIOPOJICO/ICPKAIIUX ~ KHUCJIOT, BOJOPOJHBIX coeauHeHui). Ilpumenenue

BOKHEUIINX HEMETAJJIOB U UX COSTUHEHUN

2.3

2.4

2.5

Mertannsl. Ilonoxxenue wmeramuioB B Ilepuognueckodl cucreMe XMMHUYECKHUX
annemenToB J[.M. MenneneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. Obue ¢pusznyeckue cBoicTBa MeTauioB. CIijIaBbl METAJIJIOB.

DIEeKTPOXUMHUYECKUH PsI/T HANIPSDKEHNH METaJUIOB

XUMUYecKHe CBOWCTBA BaXKHEHIIMX METAJUIOB (HATpUM, Kajaui, KaJbLuH,
MarHui, aJlOMUHUH, IIUHK, XpOM, JKele30, MeAb) U WX coeauHeHuid. OOmme
Croco0BI MOTy4YeHus: MeTaioB. [IpuMeHeHne MeTauioB B OBITY U TEXHHUKE
['eHeTndeckas CBSI3b HEOPraHWYECKHUX BEIIECTB, MPUHAUICKANX K PA3IUIHBIM

Ki1accaM

XUMUS U )KU3Hb

3.1

3.2

Ponp xumMum B oOecriedeHUM SKOJOTUYECKOW, SHEPTeTHUYECKON W TMHIINEBOU
0€30MacHOCTH, Pa3BUTUU MeIULUHBL [loHATHE O HayYHBIX METOAAaX MO3HAHUS

BEIICCTB U XUMHNYCCKUX peaKuHﬁ

HpeHCTaBHCHI/IH 00 06H_[I/IX HAaYYHBIX IMPUHIUIIAX HPOMBIIIICHHOI'O IMOJIYYCHUA



3.3

BOXHEHIIMX BewecTB. UenoBEK B MUPE BELIECTB U MATEPHAJIOB: BAaKHEUILIHE
CTPOUTENbHBIE MaTepHuajbl, KOHCTPYKIMOHHBIC MaTepualibl, KPackH, CTEKIIO,
KepaMuKa, MaTepualibl JUIsl JIEKTPOHUKH, HAHOMATEpUAJIbl, OPTaHUYECKHUE U

MUHEpPAJIbHBIE Y100peHus
X¥vMH W 30pOBbE UEJIOBEKA: IPaBWJIA HCIOJIb30BAaHUS JIEKApPCTBEHHBIX
[IpenapaToB, MpaBuiia 6€30MacCHOr0 UCIOJIB30BaHUs IPENapaToB OBITOBON XUMUU

B IIOBCEHEBHOM KU3HU



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

* Xumus. 10 xnacc. ['abpuensu O.C., Octpoymos WN.I'., Cnankos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»
* Xumus. 11 knacc. I'abpuensu O.C., Octpoymon W.I'., Cnaakos C.A.

AxknmonepHoe obmectBo «M3aatenscTBo «lIpocBemieHne»

METOJNYECKHUE MATEPHUAJIBI VIS YUYUTEJIA
Xumus. bazoseiit yposens. 10 knacc. Metoauueckoe nocooue. ['abpuensn
O.C., CnagxoB C.A;

Xumus. ba3zoBeiit ypoBensb. 11 kinacc. Metoanueckoe nocobue. ["abpuensu

O.C., Cmanxos C.A.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/29/

http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ael-

2f785b646a41/

https://orgchem.ru/album.htm



https://resh.edu.ru/subject/29/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
https://orgchem.ru/album.htm

