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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE CpEIHEro odumiero oopazoBaHHs pa3paboTaHa HAa OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS (eaepalibHON 00pa3oBaTeNbHOM MPOTPaAMMBI CPETHETO
obmero o6pazoBanuss (POIl COO), mnpencraBieHHbIX B DenepaqbHOM TroCyIapCTBEHHOM
oOpazoBarensHoM crangapre COO, ¢ yuérom Konnenuuu mnpenojaBaHusi y4yeOHOTro mpeaMmera
«Xumus» B oOpa3oBaTelbHbIX opranusanusx Poccuiickoit @enepainu, pealu3yrIuX OCHOBHbBIE
o0Opa3oBaTeNbHbIe NMPOTrPaMMbl, 1 OCHOBHBIX MOJIOKEeHUN «CTpaTeruu pa3BUTHS BOCIUTAHUS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJXOJI0B K pa3paboTKe MporpaMMBbl 10 XUMUH, K OMPEIEICHUIO 00IIel cTpaTerun
00y4eHHs, BOCTIUTAHUS U Pa3BUTHS O0YYAIOIIUXCS CPEACTBAMH ydeOHOTo IpeaMeTa «XUMHUs» s
10-11 kmaccoB Ha 0a30BOM YPOBHE COCTaBWUJIM KoHIenTyaiabHble mosioxeHus ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNied, COJep)KaHUs, pe3ylbTaToB oOydeHus U TpeOOBaHUI K ypPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe — o0pa3oBaHME,  IOJlydaeMOE€  BBINYCKHHKaMH  00mIeo0pa3oBaTeinbHOM
OpraHM3alliH, SBISETCS HEOTHEMIIEMOW YacThi0 UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPIIAIOLIIM
ATAOM pealu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIJIFOUEBBIX LIEHHOCTEH, MPUCYIIHUX
LIEJIOCTHOM CHCTEME XHUMHUYECKOrOo O0pa30BaHMs. OJTH LIEHHOCTH KacaloTCsl IMO3HAHUS 3aKOHOB
npuposl, (GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYphI YEIOBEKA, a TAKKE HKOJIOTUICCKU
000CHOBAaHHOTO OTHOULICHHS K CBOEMY 3JI0pPOBBIO U MPUPOAHON cpene. Peanmusyercs xumuueckoe
o0Opa3oBaHHe OOY4YaIOIIMXCS HAa ypOBHE CpelHEro oOuiero oOpa3oBaHUS CPeICTBaMU Y4eOHOTO
npeamera «XuUMHS», COJEPKAHUE U TIOCTPOCHHUE KOTOPOTO ONPEACICHBI B POTrpaMMe MO0 XHUMHUU C
yuéToM cnenn(uKu HayKu XUMHH, €€ 3HAUCHHs B IMO3HAHWH MPHUPOIBI U B MATEPHATBHOHN >KU3HU
olmiecTBa, a Takke ¢ Y4€ToM OOIIUX Ilesied W MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpe/iHero obuiero oopaszoBanus B Poccuiickoit denepanui.

XUMHSI KaK JJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK HTpaeT 0coOyr0 poJib B COBPEMEHHOMH
[IUBWIIN3ALMN, B CO3JIaHMHM HOBOH 0a3bl MaTepHalbHOW KyJabTypbl. OHa BHOCHT CBOW BKJIAa B
(dbopMHpOBaHKE PAllMOHATILHOIO HAyYHOI'O MBIIUICHHUS, B CO3JJaHHUE LI€JIOCTHOTO MPECTaBIeHUs 00
OKpY’KaloIlleM MHpe Kak O €IMHCTBE MPUPOJbI M YeloBeKa, KOTopoe (opMupyercs B XUMHUHU Ha
OCHOBE MTOHMMAaHHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MUpa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOCHHUEM BEIIECTB, NX CBOWCTBAMH U BO3MOXHBIMH 00JIaCTSMHU IIPUMEHEHUSI.

TecHo B3aMMOAEHUCTBYS ¢ JPYTMMH €CTECTBEHHBIMHM HayKaMM, XMMHUs CTajla HEOThEMIIEMOM
YaCThI0 MUPOBOM KYJBTYpPbI, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO TPyJaa U KHU3HH KaKJO0r0 YJeHa
obmectBa. CoBpeMeHHasi XMMHS KaKk HayKa CO3WIaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTHUH
HampaBJIeHa Ha PEHIeHUE TI00ATBFHBIX TMPO0IEM YCTOHYNBOTO pa3BUTHUS YEIOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOH, MUIIEBOM, IKOJOTMUECKON OE30MaCHOCTH U OXPaHbI 370POBBSI.

B cootBercTBUM ¢ OOMMMH LENSIMH M NPUHIMIIAMH CpEIHEro oomero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10-11 kiaccel, 0a30BbI YpOBEHb U3Y4YE€HHs]) OPUEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha OOMIEKYIBTYPHYIO TIOATOTOBKY OOYYAOIINXCS, HEOOXOMUMYID UM IS
BBIPAaOOTKHM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOI'O BKIIOYEHHS B JKU3Hb COIMyMa,
MIPOAOIDKEHHUs 00pa30BaHUs B pa3IMUHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XMMHUEH.

CoCTaBJISIOIMME TIPEIMETa «XUMHUS» SIBISTIOTCST 0a30BBIE KYpChl — «OpraHmdecKasi XUMHUS
n «OO0m1ast 1 HeoOpraHWYeCcKass XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHHS KOTOPBIX SIBIISTFOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAaHUH MO HEOPraHMYECKOW XMMHHU (C BKIIFOUCHHEM 3HAHUH U3



o0melt XMMUM) U OpraHndecko XxuMun. GopMHUpOBaHUE JAHHOW CHCTEMbl 3HAHUH MPU W3y4EeHUHU
npeaMera o0ecIeYrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOTr00Opasusi BEIIECTB HAa OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepkanust KypcoB — «Opranndeckas xumus» U «OOmmas u HeopraHuyeckas
XUMHUS» cPopMUpOBaHa B IPOrpaMMe IO XMMHMHM Ha OCHOBE CHUCTEMHOIO MOAXO0JA K H3YYEHHIO
y4yeOHOro marepuaiga M OOYCJIOBJIEHA HCTOPHYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAaHUHN Ha
ONpEIEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XMMHUHU BELIECTBA
paccMaTpuBarOTCAd Ha YPOBHE KJIACCHYECKOM TEOpUU CTPOCHHS OPraHMYECKHUX COEIAMHEHUH, a
TAaK)K€ Ha YpPOBHE CTEPEOXMMHMYECKMX M DJIEKTPOHHBIX IPEICTABICHUH O CTPOCHMM BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEIECTBAX JAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB 0
CIIO)KHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIUHEHHMH. B Kypce opraHMyeckod XHUMHH IOJIy4aroT
pa3BuTHE C(OPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs IEpBOHAYAJIbHBIE
IPEJCTAaBICHU O XUMHUYECKOM CBSI3U, KJIACCU(MKALMOHHBIX MPHU3HAKAX BELIECTB, 3aBUCHMOCTHU
CBOMCTB BEILLECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUU.

[lon HOBBIM yrioMm 3peHMsl B HpeaMmere «XuMus» 0a30BOro ypOBHS pPaccMaTpHUBAaETCs
U3yYeHHBI Ha YpOBHE OCHOBHOIO 0OLIEro o0pa3oBaHUsA TEOPETUYECKMH MaTepuan H
(aKTOJIOrMUECKUE CBEJCHHS O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0masi 1 HeopraHudeckas XUMHs» 00y4arolIMMCsl IPEIOCTaBISETCS BO3MOXHOCTb OCO3HATh
3HAYEHHUE MEPUOJUUECKOr0 3aKOHa € 00ILETEOPETUYECKUX U METOI0JIOTMYECKUX MO3ULUH, TITy0xe
MOHATh UCTOPHUYECKOE U3MEHEHUE (PYHKIMI 3TOro 3akoHa — OT 00oO0IIaoei 10 00bACHSIoIEH U
MIPOTHO3UPYIOLLEH.

Ennnas cucrema 3HaHMM O Ba)KHEWIIMX BELIECTBaX, UX COCTABE, CTPOCHHM, CBOWCTBAax U
IIPUMEHEHUH, & TaKXKE O XMMHYECKHUX pPEaKLHUsAX, UX CYLUIHOCTU M 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHserca B Kypcax 10 m 11 KkiaccoB simeMeHTaMM  COACpXKaHMs, HMEIOIHUMU
KYJIBTYpOJIOTHUECKUIl M NPUKIAJAHOM XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT ITOHMMAHHUIO
B3aMMOCBS3M XHMHMHM C JPYTMMHM HayKaMmH, pacKpbIBalOT €€ pojib B II03HABaTEIbHOM H
MPaKTUYECKON JESITEIbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHMIO YBaXKEHHUS K IPOLECCY
TBOpYECTBAa B 00JACTH TEOPUM M MPAKTUYECKHX NPHIOKEHUH XMMHH, TTOMOTAIOT BBITYCKHHUKY
OPUEHTUPOBATHCSI B OOLIECTBEHHO M JMYHOCTHO 3HAUYMMBIX MpPOOJEMax, CBA3aHHBIX C XUMMEH,
KPUTHUYECKH OCMBICIMBATh MHPOPMAIUIO M NPUMEHATh €€ JUIs MOIOJIHEHUS 3HaHUM, pelleHus
MHTEJUIEKTYAIBHBIX M 3KCHEPUMEHTAIBHBIX HCCIENIOBATEIbCKUX 3aJad. B 1enoMm copaepkaHue
y4eOHOro npenMera «XHMHsS» JAHHOTO YPOBHS M3y4€HHsS OPHUEHTHPOBAHO Ha (OpPMUpOBaHUE Y
00yJaroImuxcss MHPOBO33PEHUECKOW OCHOBBI JJIsI TMOHUMaHHUA (PUIOCOPCKUX HICH, TaKUX Kak:
MaTepUaIbHOE €AMHCTBO HEOPraHWYECKOr0 M OPraHM4ecKoro Mupa, oOyCJIOBJIEHHOCTb CBOMCTB
BEILIECTB UX COCTAaBOM M CTPOECHHEM, IIO3HABAEMOCTb IIPUPOIHBIX SIBJICHUH ITyTEM dKCIEPUMEHTA U
peleHusl TMPOTUBOpPEUMit MeXay HOBBIMH (aKkTaMH M TEOPETUYECKMMH IPEINOChUIKaMHU,
OCO3HaHME POJIM XUMHM B PEIICHUH SKOJIOTMYECKHUX IMpoOsieM, a Takxke MpobiemM cOepekeHus
SHEPTreTHUYECKUX PECYPCOB, ChIPbs, CO3/IaHNs HOBBIX TEXHOJIOTUI U MaTEPHUAIIOB.

B nnane perienus 3aj1ay BOCIIUTAHUS, Pa3BUTHS U COLMAIN3AIMU O0YYaIOIINUXCSl TPUHSATHIE
IIPOrpaMMOIl 10 XUMHMM IOJAXOJbl K OIPEAEICHUIO0 COACpXKaHUS U IOCTPOEHUS IpeaAMETa
npeaycMaTpuBaloT (OPMUPOBAHME YHHBEPCAJIBHBIX Y4YeOHBIX JeMCTBUH, UMermuX 0azoBoe
3HAYEHHE JJIs1 Pa3IMYHbIX BUJIOB JESITEHOCTU: pElIeHUs MpobieM, MoKcKa, aHanu3a U 00paboTKu
nH(popMaluy, HEOOXOAMMBIX IUIsl MPHUOOPETEHHUs OIbITa MPaKTUYECKOW M HCCIeI0BaTEeIbCKON
JESTEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IIO3HAHUU XUMHUH.

B npakTuke mpenogaBaHus XUMHUH Kak Ha ypOBHE OCHOBHOIO 00I11ero 00pa3oBaHus, Tak U Ha
ypoBHE cpeaHero oOmiero o0pa3oBaHUs, MPH ONPEAENIEHUU COAEpKATEIbHOW XapaKTepUCTUKU



nenel M3ydeHHWsl MpeAMeTa HalpaBlIEHHEM MEePBOCTENEHHOW 3HAYUMOCTH  TPAIUIMOHHO
npu3Haércs  (OPMHpPOBAHHME OCHOB XHMMHUYECKOH HayKd Kak OOJIACTH  COBPEMEHHOIO
€CTECTBO3HAHUS, IPAKTUYECKOMN IEATEIBHOCTH YEJIOBEKA U KAaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOI
KynbTypbl. C METOIMYECKOM TOUKHM 3pEHUs] TaKOW MOJXOJA K ONpEIeNICHUIO Iiesieldl H3ydeHHs
MpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO MAaHHOM TOYKE 3pEHUs TJaBHBIMM LEISIMHM H3Y4YEHHsS HIpeaMera «XUMHUS» Ha
6azoBom yposae (10 =11 ki1.) aBasitOTCS:

e (dopmupoBaHME CHCTEMBl XHMHUYECKUX 3HAHWH KaKk BaKHEHIIEW COCTaBISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOM JIEXKAT KIIIOYEBHIE IMOHSTHS,
(GbyHlaMEHTaJIbHbIE 3aKOHBl M TEOPUU XUMHUH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U
MOHMMAaHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHHII MHPOBO33PEHUYECKOrO Xapakrepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHUE W pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAaX IMO3HAHUS BELIECTB U
XUMHAYECKHX PEAKIUH, HEOOXOIUMBIX IJIsi TMPUOOPETEHHs YMEHHH OPHUEHTHpPOBATHCS B
MHUpE BEIIECTB U XMMHMUYECKUX SIBJICHUM, UMEIOIINUX MECTO B IPHUPOJE, B MPAKTUUECKON U
MTOBCEIHEBHOM JKU3HH,

® pa3BUTHE YMEHHUH U CIIOCOOOB JESITEIBHOCTH, CBSI3aHHBIX C HAOIIOJICHHEM U O00BSICHEHHEM
XUMHUYECKOTO OKCIIEpUMEHTa, COOJIIOJICHHEM TMpaBuil 0e30mMacHOro oOpaiieHus ¢
BELIECTBAMH.

Hapsiny ¢ stum, conepskarenbHasi XapakTepUCTHKa LieJied M 3aJad M3Y4eHMsl IpeaMmeTa B
MporpaMMe o XMMHUHM YTOYHEHa U CKOPPEKTHPOBAaHA B COOTBETCTBUHM C HOBBIMU MPHOPUTETAMU B
cucTeMe cpeaHero odmiero oopasoBanus. CerogHs B MpenofaBaHUM XMUMHUHU B OOJIbIIEH CTENeHU
OTHAETCS MPEAIOYTEHUE MPAKTHUECKOW KOMIIOHEHTE COJIepKaHus 00ydeHHs, OpUEHTHPOBAHHOW Ha
MOATOTOBKY BBITYCKHHKA 00IIe00pa30BaTeNbHON OpraHu3alliy, BJIaJICIONIEero He HabOpPOM 3HAHUM,
a (pyHKIMOHAJIBHON TPaMOTHOCTHIO, TO €CThb CHOCOOAMHM W YMEHHUSIMU aKTHBHOTO MOJNy4YEHHS
3HaHUUM ¥ NPUMEHEHUS UX B pEeaJbHOM )KM3HU ISl pELICHUs] TPAKTUYECKHX 3a/1ay.

B cBs13u ¢ 3TUM nIpU U3YUYEHHUH MpPEaMETa «XUMUS» TOMUHUPYIOIIEEe 3HaUeHUEe TPHOOPETatoT
TaKHe LEeIH U 3aJ1a4l, KaK:

ajanTanus oOy4yaromMXcsl K YCIOBUSM JIMHAMMYHO pa3BUBAIOIIErocsi Mupa, (popMupoBaHue
UHTEJUIEKTYaJbHO pa3BUTONM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYJHHYECTBY,
CaMOCTOATENIbHOMY MPUHATUIO TPAMOTHBIX PEIIEHHH B KOHKPETHBIX >KM3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEUIECTBAMM U UX NPUMEHEHHEM;

(dhopMHpoBaHHE Y 00YJarOIIMXCS KIFOUEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIETEHIINMN ), UMEIOLINX
YHUBEpCAJIbHOE 3HAYEHHE JUIsl PA3JIMYHBIX BHUJIOB JESTEIbHOCTHU: pELICHUs NpoOsieM, MOMCKa,
aHainu3a ¥ o0paboTKM MHGOpMalMU, HEOOXOTUMBIX ISl MPUOOPETEHHs OIbITa JAEATENbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IIO3HAHUM XUMHUHU, a TaKKe /Uil OLEHKM C TMO3ULUN
9KOJIOTMYECKON O0€30MacHOCTH XapakTepa BIMSHHUS BELIECTB M XUMHUYECKHX IpPOILIECCOB Ha
OpPraHM3M YeJIOBEKa U IPUPOIHYIO CPELY;

pa3BUTHE I03HABATEIbHBIX HMHTEPECOB, HWHTEIUIEKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcsi: CIOCOOHOCTH CaMOCTOSITENbHO MpUOOpEeTaTh HOBBIE 3HAHMS MO XHMHHU B
COOTBETCTBUM C >KM3HEHHBIMHU INOTPEOHOCTSMHU, MCIIOJIb30BaTh COBPEMEHHBbIE MH(GOpPMaIlMOHHbBIE
TEXHOJIOTUH JJIsl TTOMCKAa M aHajn3a y4eOHOH M HayyHO-TOMYJISIpHON MH(pOpMalUd XUMHUYECKOTO
COJIEP/KAHUS;

(¢bopMHpOBaHHUE U Pa3BUTHE Yy OOYYAIOMIMXCS aCCOLMATHUBHOTO U JIOTMUECKOT'O MBILIUICHUS,
Ha0J110/1aTeNbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPble OCOOEHHO HEOOXOAUMBI, B YACTHOCTH,
IIPY IJIAHUPOBAHUU U NTPOBEJICHUN XUMUYECKOTO dKCIIEPUMEHTA,



BOCIIUTaHKUE Yy 00yJaromuxcs yOeIEHHOCTH B TYMAaHHUCTHYECKOW HANPaBICHHOCTH XMMUH,
e€ BaXHOH pOJMM B PELICHUM TJO00ANBHBIX MPOOJIEM palMOHAIBFHOTO MPUPOAOIOIH30BAHUS,
MIOTIOJIHEHHSI HHEPTeTUYECKUX PECYpCOB M COXPaHEHHsS NPUPOAHOTO PABHOBECHS, OCO3HAHUS
HEOOXOMMOCTH OEPEKHOTO OTHOIIEHHS K MPUPOJIE U CBOEMY 3JI0POBBIO, a TAaKXKe MPHOOPETCHHUS
OIbITa WCIIOJB30BAHUS TIOJYYCHHBIX 3HAHHWH U TMPHUHSATUS TPAMOTHBIX PEHICHHN B CUTYAIHSIX,
CBsI3aHHBIX C XUMHWYCCKUMMU SABJICHUAMU.

B yuyeOnom mutane cpemHero oOmiero oOpa3oBaHUS IMpeaMeT «XUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPEeIMETHON o0siacTi «EcTecTBeHHO-HAYYHBIE IPEIMETHI.

OOmiee 4MCIIO 4YacoB, OTBEAEHHBIX U M3YyYCHHS XWMHUHM, Ha 0a30BOM YpPOBHE CpPEIHETO
obmiero oopazoBanus, cocrapiseT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henenro), B 11 kimacce —
34 gaca (1 gac B HezemIo).

[Ipomexxyrounas arrectauust mo xumur B 10 -11 kmacce mpoBoautcs 1 pa3 B MOJayrogue:
KOHTpOJbHasi paboTa; uTorosas pabora — KOHTpoJlibHas padoTa 3a kypc xumuu 10 - 11 kiacca —
MIPOBOAMTCS B Mae y4eOHOro roja.

3amaHupoBaHo:
10 kJy1acc: KOHTPOJIBHBIX PA0OT — 3, MPAKTUYECKUX paboT — 2.

11 ky1ace: KOHTPOJIBHBIX paboOT — 3 , MPAKTHUECKUX padoT — 3.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 XUMUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OO0YYarOIIUMHUCS
IporpaMM CpeaHero oOmero odpa3oBaHHs (JIUYHOCTHBIM, METANPEAMETHBIM H IMPEIMETHBIM).
HayuyHo-meronuueckoll OCHOBOM Ui pa3pa0OTKM IUIAHUPYEMbIX pe3yJbTaTOB OCBOCHMS
IIpOrpamMM CpeHero o01iero 00pa3oBaHus SBJISAETCS CUCTEMHO-ESTEIbHOCTHBIN MMOAXO.

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOIXOAOM B CTPYKTYpE JIHYHOCTHBIX
pe3yabTaTOB OCBOCHUS MPEAMETa «XUMHUs» Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHus BbIACICHBI
CIIEAYIOIINE COCTABJIAIOLIHE:

OCO3HaHME OOYYAIOUIMMHUCA POCCUICKON Ipa)IaHCKOW MJICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIFHOCTH U CAaMOOIIPEICIICHUIO;

HAJIMYME MOTUBAIUH K 00yUEHUIO;

LIEJICHANPABICHHOE DPa3BUTHE BHYTPEHHHMX YOEXJECHUH JMYHOCTH HA OCHOBE KIIHOYEBBIX
LIEHHOCTEW ¥ UCTOPUUECKUX TPAJULMN 0a30BOM HAYKHU XUMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIUXCsS PYKOBOJICTBOBATHCS B CBOCH JEATEIHLHOCTH
[IEHHOCTHO-CMBICJIOBEIMH ~ YCTAaHOBKAMHM, TPHUCYIIMMHU IEJIOCTHOH CHUCTEME XHMHYECKOTO
o0pa3zoBaHUs;

HaJIMYME TPABOCO3HAHUS HKOJIOTMYECKOH KyJIbTYpbl M CHOCOOHOCTH CTaBUTh LENHU HU
CTPOUTH )KU3HECHHBIC TUIAHBI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaAMeTa « XUMUS JOCTHTAIOTCS B €IUHCTBE y4eOHOM
U BOCIIUTATEIbHON JEATENILHOCTH B COOTBETCTBUM C I'YMaHMCTUYECKHMH, COLMOKYJIBTYPHBIMHU,
JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMU M HJeallaMM POCCUHCKOro TI'pa’KAaHCKOTro OOIIecTBa,
NPUHATHIMUA B OOIIECTBE HOPMAaMH M IpPaBHJIAMH IMOBEICHHs, CIOCOOCTBYIOUIIMMH MpoIeccamMm
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yUYaIOIIAXCS.

JIMYHOCTHBIE pe3ylbTaThl OCBOCHHUS NpeaMeTa «XHMHUS» OTpaKaroT cHOPMHUPOBAHHOCTD
OIIbITA O3HABATEIBHOM U MPAKTUYECKOHN AEATEIbHOCTU 00yJaroIuXCcs 10 peanu3auy NPUHITHIX
B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHMS OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U O0S3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPaBOIOPAIKY;

MPEJCTAaBICHUS O COIMAJIbHBIX HOPMax W MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM AEATENILHOCTH MPU CO3AAHUU YYEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U M03HABaTEIbHbIX 3a/1a4, BHITOTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CTIOCOOHOCTH TTOHMMATh ¥ MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JIPYTHX
MIPH aHAJTN3E PA3JIMYHBIX BHJIOB YICOHOH e TEILHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAayyHOMY HACIEAMI0O OTEYECTBEHHOU
XVMUW;

YBa)KEHHUS K TIPOIIECCY TBOpUYECTBA B OOJACTH TEOPUM W MPAKTUYECKOTO IMPUMEHEHHUSI
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHMS HAyKH €CTh PE3yNIbTaT UINTENIbHBIX HAOIIOJCHUH,
KPOIIOTIIUBBIX SKCIIEPUMEHTATIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYAA YUEHBIX U PAKTUKOB,;

WHTEpECa W T[I03HABATEJIbHBIX MOTHBOB B TIIOJIYYCHHH | TIOCIEAYIOIIEM aHaJIn3e
nHGOPMAIINY O TIEPEIOBBIX TOCTHKCHUSIX COBPEMEHHOM OTEUECTBEHHOW XHMUH;



3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBSI3aHHBIC C XUMHYECKUMHU SBICHHUSIMH, ¥ IPUHAMATH
OCO3HaHHbBIE PEIICHUs, OPUECHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTU OLIEHUBAaTh CBOE TMOBEJCHHE U TOCTYNKH CBOMX TOBapHUILEH C MO3UIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUNA STUX MOCTYIIKOB;

4) popMupoBaHHSA KYJILTYPHI 310POBbSI:

MMOHMUMAaHUS LIEHHOCTEH 310poBOr0 M Oe3omacHOro obOpasza KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COONIOICHHUST TIPAaBHJI O€301acHOTO OOpallleHHs C BEUIECTBAMH B OBITY, TOBCETHEBHOM
KU3HU U B TPYJIOBOU JEATEIBHOCTH;

MOHMMAHMUS L[IEHHOCTH TMpaBWJ HHIUBUAYaTbHOTO U KOJUIEKTUBHOTO 0€301acHOTo
MOBE/ICHUS B CUTYALIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHUS TOCIEACTBHA M HEMPHSTHS BPEIHBIX TMPUBBIUCK (YIIOTPEOJICHUS alKOroJs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B  Yy4eOHO-MCCIEIOBATENbCKOW  AESITENbHOCTH,
OOIIECTBEHHO TTOJIE3HOM, TBOPUYECKOHN U APYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTU€ B PEIIEHWU MPaKTUYECKUX 3aJad COLMAJIbHOMN
HAIMpPaBJIEHHOCTH (B paMKaX CBOETO KJacca, IIKOJbI);

MHTEpeca K MPaKTHUYECKOMY H3YYEHHIO Mpodeccuil pa3lnyHOro poja, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUsI K TPYLY, JHOISAM TPyla U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOpPY MHAMBHAYAIbHOIN TpaeKTOpuu 00pazoBaHus, OyayIiei
npodeccun U peanuszai COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6) 3x0/10rMUecKOro BOCIMTAHUA:

AKOJIOTHUECKH I1eJIeCO00Pa3HOr0 OTHOIIEHHUSI K MPUPOE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3emIie;

MOHUMAaHUS TJI00AJBHOIO XapakTepa 3KOJOTMYECKUX IMPOOJeM, BIUSHUS SKOHOMMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHUs HEOOXOAMMOCTH HCIIOJIb30BAHUS AOCTH)KCHUN XWMHUU JJISl PEIICHUsS BOMPOCOB
paIMOHATBFHOTO MIPUPOAONONB30BAHUS;

AKTUBHOTO HETPUATUS JEHUCTBUM, MPUHOCAIINX BPEIl OKpYXKAIoled MNpUPOAHOU cpene,
YMEHHSI MPOTHO3MPOBATh HEOJIAroNpHUATHBIE SKOJIOIMUECKHUE IOCIEICTBUS MPEANPUHUMAEMBIX
JENCTBUN U MPEAOTBPALATh UX;

HAJIW4YUs PA3BUTOTO HSKOJIOTHYECKOTO MBIIUICHHS, HKOJOTMYECKON KYyIbTYphl, OIBITA
NEeSITEIbHOCTH ~ DKOJIOTUYECKOW  HAmpaBJIC€HHOCTH, YMEHHS PYKOBOJICTBOBAaTbCSI HMH B
MMO3HABATEIPHOW, KOMMYHUKATHBHON M COIMAIBHOW MPAKTHUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeNU(PUKA XUMHH KaK HaykKd, OCO3HaHUS e€ poiau B (QopMHUpOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEJCTaBICHHUS 00 OKpYKAIOIIEM



MHpE Kak O €IMHCTBE NPUPOAbl M YEIOBEKAa, B MO3HAHWM MPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHny mpodieM COXPaHEHUS IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOH 3HAYMMOCTH XHMHH JUISS COBPEMECHHOW IMBWIIM3AIMH: B €
T'YMaHUCTHYECKOW HANpPaBJICHHOCTH W BaXKHOW POJM B CO3JaHUM HOBOW 0a3bl MarepuaabHOM
KYJIbTYpbI, PEHICHUU TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM,
OHEPreTHUYECKON, MHUIIEBOM M JKOJOTHYECKOW Oe30MacHOCTH, B Pa3BUTHH MEAHIIUHEI,
00eCrieUYeHNN YCIIOBUH YCTEIIHOTO TPYAa M IKOJIOTUYECKH KOM(DOPTHOM JKM3HM Ka)XIOTr0 4JICHA
00I11eCTBA;

€CTECTBEHHO-HAYyYHONM TpPaMOTHOCTHU: TOHMMaHUA CYIIHOCTM METOJIOB  IO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJNy4aeMbIe 3HAHUS IS
aHanmM3a M OOBACHEHHs SBICHHHA OKPYKAIOLUIETO MHpa M IMPOUCXOAALIIMX B HEM HM3MEHEHUH,
yYMEHUS JeaTh 00OCHOBAHHBIC 3aKJIFOYCHHUS HA OCHOBE HAYYHBIX ()aKTOB U MMCIOIIMXCS JaHHBIX
C LEJIBIO TTOJIYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIHHO HCIOJIb30BATh XUMHUECKUE 3HAHUS [T PEIICHUS TPOOJIeM B
peaNbHbBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HENpPEepPhIBHOMY OOpPa30BaHHMIO M C€aMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJIYyYCHUIO HOBBIX 3HAaHUW MO XHMUU B COOTBETCTBUU C KU3HECHHBIMU
MOTPEOHOCTAMHU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHbIX chepax mpodecCHOoHaTbHON AeITeTbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIe pe3ysbTaThl OCBOEHHUS y4eOHOTOo mpeamera «XHWMHS» Ha ypPOBHE
cpenHero o0mero oopa3oBaHus BKIIOYAIOT:

3HaYMMble A7 (OPMUPOBAHMS MHPOBO33PEHUs OOYyYarOIIUXCS MEKIUCLUIUIMHAPHBIE
(MexnpeaMeTHbIE) OOLIeHayYHble TIOHATHUS, OTPAKAIOIIME IEIOCTHOCTh HAYYHOM KapTHHBI MHUpa
U crienuuKy METOJIOB MTO3HAHMUS, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprHus, SBJICHUE, NPOIECC, CUCTeMa, HAyYHBIH (aKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHKe, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJIbHbIE yueOHbIe necTBus (mo3HaBaTeNbHBIE, KOMMYHHUKATHBHBIE,
perynatuBHble), obecrneuuBarone (HOpMUPOBaHME  (PYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMU 00Yy4aroIINXCsl;

CIOCOOHOCTh ~ OOyYaroIIMXCSl ~ HUCIOJNb30BaTh ~ OCBOCHHBIE  MEKIUCLUIUIMHAPHBIE,
MHUpPOBO33pPEHUYECKHE 3HaHMS M YHUBEpCaJbHbIE YydueOHble MACHWCTBUS B IIO3HABATEILHOW M
COLIMAJIBHOM ITPAKTHKE.

MeramnpeaMeTHbIe pe3yNbTaThl OTPAXAOT OBIAJICHUE YHUBEPCAIbHBIMH  y4EOHBIMU
MI03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSMHU.

OBJajieHNe YHUBEPCAIbHBIMHM YUYeOHBIMH O3HABATEIbHBIMH AeiiCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh M  aKTyaJM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OIpeNeNIATh IIeNU JIeATeTbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUHM HX JOCTHXKCHHS,
COOTHOCHTB PE3YJIbTaThI ICATEIILHOCTH C MTOCTABJICHHBIMHU IEIISIMHU;

WCTIOJB30BaTh TPH OCBOCHWW 3HAHWH TPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICTATH
XapakTepHble TMpPHU3HAKM TOHATHM M  YCTaHaBIMBATh MX B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MOHATHUS IS OObSICHEHHS OTJICNIbHBIX (PAKTOB U SIBIICHHIA;



BbIOMPATh OCHOBAHUS M KPUTEPUH JUI KJIaCCU(UKALIMU BEILIECTB U XUMUUECKUX PEAKIIMUI;

yCTaHaBJIMBaTh IPUUMHHO-CIIEICTBEHHBIE CBA3M MEKIY U3Y4aeMbIMH SIBICHUSMY;

CTPOMTb JIOTUUECKUE PaCCYkXI€HUS (MHAYKTUBHbIE, 1€IYKTUBHBIE, [10 aHAJIOTUH), BBISIBIISITH
3aKOHOMEPHOCTH U IPOTUBOPEYMsI B PAaCCMaTPUBAEMbIX SBIECHUAX, (HOPMYIMPOBATH BHIBOJBI U
3aKIIIOYCHUS;

IIPUMEHSTh B IPOLIECCE MO3HAHMSL, UCIIOJIb3YEMbIE B XMMHMHM CHUMBOJIMYECKHUE (3HAKOBBIE)
MOJIENIH, TPe0OpPa30BBIBATh MOJIEIbHbIE PEACTABICHNUS — XUMUYECKUN 3HAK (CHMBOJ) 3JIEMEHTA,
XxuMudeckas (Qopmysa, ypaBHEHHE XMMHUYECKOH peakUuu — TpUd PEHIeHUH y4eOHBIX
IIO3HABATENbHBIX U MIPAKTUYECKUX 3a]ay, IPUMEHATh Ha3BaHHbIE MOJEIbHbIC IIPEACTABICHUS IS
BBISIBJICHMSI XapAKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUUYECKUX PEAKIUH.

2) 6a3oBbIe HcciIeI0BaTeIbCKHE JeHCTBHUSA:

BJIaJIeTh OCHOBAaMH METOJIOB HAyYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEaKIIHii;

¢bopMynMpoBaTh L€ W 33Ja4d  UCCIICAOBAaHMS, UCIOIb30BaTh IIOCTABICHHbIE U
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCH B KaYeCTBE MHCTPYMEHTA MO3HAHHS U OCHOBBI
st POPMHUPOBAHUS TUITOTE3HI 110 MPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BJaJIeTh HAaBBIKAMH CAMOCTOSATENIBHOTO IUIAHUPOBAHUS W MPOBEACHUS YYECHHUECKUX
HKCHEPUMEHTOB, COBEPLICHCTBOBATh YMEHUs HaOJIOJaTh 3a XOAOM IPOLECcca, CaMOCTOSATENIBHO
[IPOrHO3UPOBATh €ro pe3yiapTaT, (opMynupoBaTh OO0OOIIEHHS U BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O IMPOJEIAHHOMN
pabore;

npuoOpeTaTh ONbIT YYEHUYECKOW MCCIIEOBATEIbCKOM M MPOEKTHOM JesTeIbHOCTH,
MPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIIOMCKY METOJOB PEIICHHS
MPaKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTUPOBATbCSI B  PA3JIMYHBIX MCTOYHUKAX HHPoOpMauuu (HayyHO-NOMYJsipHas
JuTepaTypa XUMHYECKOIO COJEpXaHHs, CIpaBOYHbIE MocoOus, pecypchl HWHTepHera),
aHAJIM3UPOBATh HHPOPMAIIMIO PA3IUYHBIX BUAOB U (POPM IpPEICTABICHUS, KpUTUUECKH OIICHUBATh
€€ IOCTOBEPHOCTh ¥ HENPOTUBOPEUYNBOCT;

¢dbopMynMpoBaTh 3ampochl W TMPUMEHATh pa3IM4YHbIE METOJIbl INpPH IOHMCKE U O0TOOpe
nH(popMaluy, HEOOXOAUMOM /7S BBITIOIHEHNS YU€OHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

MpUOOpPETaTh OMBIT MCHOJIb30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHMANbHYIO (GOpMYy MHpeAcTaBieHUs HH(popMaluu (CXEMBI,
rpaduku, TuarpamMmsl, TaOJIUIbL, PUCYHKHU U IPYTHUE);

UCIOJIb30BaTh HAy4YHBIH S3bIK B KayecTBE CpEACTBA IMpH paboTe ¢ XUMHUYECKOH
uHpopMaluei: IPUMEHATh MEKIPeIMETHbIE (PU3NUECKUe U MaTeMaTHYeCKHe) 3HAKH U CUMBOJIBI,
¢bopmyIbl, a00peBHATYpbl, HOMEHKIATYPY;

HCIOJIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATIISIAHOCTH.

OBiajgeHne yHMBepCAJIbHBIMH KOMMYHMKATUBHBIMM 1€l CTBUSIMU:

3aJjaBaTh BOIIPOCHI MO CYLIECTBY OOCYXKJaeMOH TeMbl B XOZ€ AMAIOra W/MIU JUCKYCCHH,
BbICKa3blBaTh HUJAEH, (OPMYIMPOBATH CBOM TPEAJIOKEHUS OTHOCHUTEIHHO  BBIMOJIHEHUS
MpEeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MpE3CHTalMell pe3yJbTaTOB IMO3HABATEIbHOW JEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU  BBIIOJIHEHUH XUMHYECKOIO
HKCHEPUMEHTa, MPAKTUUYECKOM paboThl MO HCCIEIOBAaHMIO CBONCTB M3y4aeMbIX BEILECTB,



peanu3anuy y4eOHOro NpoekTa U (HOpMyIMpOBaTh BBIBOJBI 110 Ppe3yJIbTaTaM MPOBEAEHHBIX
MCCIICIOBAaHHM MTyTEM COTIIAaCOBAHMS MTO3UIIHMIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

OsJaieHNe YHUBEPCATBHBIMH PeryJassTHBHBIMU el CTBUAMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBJIATH CBOIO I03HABATENIbHYIO JEATEIbHOCTD,
onpenensas e€ eI U 3aJa4d, KOHTPOJIMPOBATh U IO Mepe HEOOXOAMMOCTU KOPPEKTUPOBATh
MpeUlaraeMblii allTOPUTM JCHCTBU MPH BBITOJHEHUH YYEOHBIX M HCCIEI0BATEIbCKUX 33734,
BbIOMpaTh Hanbosnee 3(h(HeKTUBHBIA cnocod UX pemeHus ¢ y4€TOM MOJY4YEeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILLECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpeameTHbIC pe3yabTaThl OCBOEHU Kypca «OpraHnyeckast XUMHUs OTPaXKaloT:

c(hOPMHUPOBAHHOCTH MPECTABICHUNA O XUMHUYECKOW COCTABIISIFOIICH €CTECTBEHHO-HAYYHON
KapTUHBI MUpa, POJIM XMMHH B MO3HAHWH SIBICHUN TPHUPOABbI, B ()OPMUPOBAHUU MBIIIICHHUS U
KYIbTYpPbl JIMYHOCTH, €€ (PYHKIMOHAJIbHOW TIPAaMOTHOCTH, HEOOXOAMMOW HJsi peIIeHUS
MPAKTUYECKUX 3aa4 W DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3JI0POBBIO H
MIPUPOIHOM CpEJIE;

BJIAJICHUE CHUCTEMOW XHMMHYECKUX 3HAHUM, KOTOpas BKIKOYAECT: OCHOBOMOJArarouIue
MOHATHS (XUMUYECKHI AIIEMEHT, aTOM, JJIEKTpOHHas 000JI04uKa aToMa, MOJIEKYJa, BaJIEHTHOCTD,
3JIEKTPOOTPHUIIATEILHOCTh, XHUMUYECKasl CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyTas H
COKpaméHHasl), MOJb, MOJSIpHas Macca, MOJSPHBIA  00BEM,  YIIIEPOAHBIA  CKelerT,
(GyHKIIMOHATBHAS TPYIIa, paguKand, H30MEpHUs, U30MEpPbI, TOMOJIOTUYECKUN psij, TOMOJOTH,
YII€BOJAOPOABl, KUCIOPOA U a30TCOAEPKALNE COCIUHEHHS,, MOHOMEpP, MOJUMEpP, CTPYKTYpHOE
3BE€HO, BHICOKOMOJICKYJISIPHBIE COCIMHEHMS); TEOPUU U 3aKOHBI (TEOPHUsI CTPOCHHS OPraHUYECKHUX
BemectB A. M. byrtnepoBa, 3aKkoH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKME 3HAHHUS, JIEXKAIlMEe B OCHOBE MOHUMAaHUSA
MPUYUHHOCTH M CHCTEMHOCTH XUMUYECKUX SIBJICHHM, (PAKTOIOTHYECKUE CBEACHUS O CBOMCTBAX,
cocTaBe, MOTyYeHHH U 0€30MacHOM UCTIOIB30BAaHUU BKHEHIIIMX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JEATETLHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUN BBIABIISTH XapaKTepHbIC MPU3HAKU TOHSATHN, yCTaHABIMBATH
MX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATUSA MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MpEeBpAIICHUI OPraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMUYECKYIO CHMBOJUKY JJISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (OPMYIT OPraHUIECKUX BEIIECTB U
YpaBHEHUN XUMHUYECKUX PEAKIUH, U3rOTABINBATh MOJEIN MOJEKYJ OPraHMYEeCKUX BEIIECTB IS
WJUTFOCTPAIIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAJIC)KHOCTh M3YYCHHBIX OPTraHUYECKHX
BEUIECTB [0 HUX COCTaBy U CTPOCHHIO K ONpeAeNEHHOMY Kiaccy/Tpymlrne COeAMHEHUH
(YrneBomopoabl, KHUCIOpPOA W  A30TCOAEPXkAIIUE  COEOUHEHHUS, BBICOKOMOJIEKYJSPHBIC
COCUHEHMS), JaBaThb MM Ha3BaHWs To cucremarudeckoir HomeHkiatype (IUPAC), a Takxxke
MPUBOJUTH TPUBHAJIbHBIE HA3BaHMS OTACIBHBIX OPraHMYECKHX BEIIECTB (ITHIICH, TPOIUJIEH,
aleTUJIeH, JSTUJICHTJIMKONb, TIAUIEpPUH, (eHos, QopMambaerua, areTadbJeTul, MypaBbUHAs



KHCIIOTA, YKCYCHasl KHMCIIOTa, OJIEMHOBas KHUCJIOTa, CTEapUHOBAsl KHCIOTa, IIII0K03a, (PpykTO3a,
KpaxMaJ, LeJUTI0103a, TJULKH);

cOPMUPOBAHHOCTh yMEHHS OIPEACTSATh BUIBI XUMHUYECKOW CBSI3M B OPTaHUYECKUX
COeMHEHUX (OJIMHAPHBIE U KPATHBIC);

cOPMUPOBAHHOCTh YMEHMSI MPHUMEHSATH IIOJIOKEHUS TEOPUU CTPOCHUS OPraHUYECKUX
BeuiectB A. M. BytiiepoBa 111 0OBsICHEHHSI 3aBUCMMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOCHHS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHH XapakTepu3oBaThb COCTaB, CTpoeHue, (usnueckue u
XMMHUYECKHE CBOMCTBA TUIUYHBIX MPECTABUTENECH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeraH, »TaH, OSTWICH, NPONWICH, ameTwieH, OyramueH-1,3, merunOyraawen-1,3, OeHzodn,
METaHOJ, ATAHOJ, ITHJICHTIUKOJb, TIHIECPUH, (HEHOJ, aleTalbIerua, MypaBbUHAS U YKCYCHAas
KHCIIOTBI, TJIIOKO3a, KpaxMmals, LeJUIl0JIo3a, aMHUHOYKCYCHas KHCJIOTa), HIUIIOCTPUPOBATD
TeHETUYECKYIO CBSI3b MEXKAY HHMH YPaBHEHUSMU COOTBETCTBYIOIIMX XHMHUYECKUX PEeaKiuil c
HCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOPMUPOBAHHOCTh yMEHHUS XapaKTEPU30BaTh HMCTOYHUKH YTIIEBOAOPOTHOTO CHIPHS
(HedTb, MPUPOAHBIA Ta3, yroib), CHOCOObI UX MEpepadOTKH U MPAKTHUYECKOE IPUMEHEHUE
MIPOJYKTOB MEPepadoTKH;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJIUTH BBIYUCICHUS [0 XHUMHYECKUM YPaBHCHHSIM
(Macchl, 00bEMa, KOJTMYECTBA UCXOTHOTO BEIIECTBA MIIH MPOJAYKTA PEAKIHH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUN BIIAJIETh CUCTEMOMN 3HAHUNA 00 OCHOBHBIX METOJIaX HAYYHOIO
MMO3HAHUS, HWCIIOJB3YeMbIX B XHMHH TP HW3YYCHHH BEHICCTB M XUMHUYCCKUX SIBICHUI
(mabnrofeHre, W3MEPEHHE, OKCICPUMEHT, MOJCIMPOBAHKE), HCIOJIb30BaTh CHCTEMHBIC
XUMHUYECKHUE 3HAHUS IJISl IPUHATHUS PEHICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSIX, CBSA3aHHBIX
C BEILIECTBAMU U MX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAAaTh TMpaBWja TMOJIb30BAHHUS XUMHUYECKOW TMOCYAO0N H
nabopaTOpHBIM 000PYIOBAaHUEM, a TAK)Ke IMpaBuUiia OOpaIIeHUs! C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBHIMONHITH XUMHUYECKHH OSKCIEPUMEHT
(mpeBpaleHrss OpraHMYEeCKUX BEIISCTB NMPU HArpeBaHUU, MOJTYUYCHHE STHIICHA W WU3YYCHHE €ro
CBOWCTB, KQUeCTBEHHBIC PEAKIINN OPTaHUYECKHUX BEIICCTB, JICHATYpaIlis OCITKOB MTPU HArPCBaHUH,
[[BETHBIE PEAKIIUU OEITKOB) B COOTBETCTBUH C MPABUIAMH TEXHUKH O€30MaCHOCTH MPH OOpaIleHUH
C BellecTBaMH M J1a0OpaTOpHBIM O0OpYAOBaHWEM, MPEICTABIATh PE3YIbTAThl XUMHYECKOTO
JKCIIEpUMEHTa B (OopMe 3allMCH YPaBHEHHWH COOTBETCTBYIOIIMX peakmuid U (OpMyIupOBaTh
BBIBOJIBI HA OCHOBE THX PE3yJbTaTOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTUYECKU aHAIM3UPOBATh XUMHUYECKYI0 HH(pOpMaImio,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBoil nH(popmaiu, UHTEpHET U APYyrux);

c(OpPMUPOBAHHOCTh YMEHUH COOMIOAATh MpaBWJIa HKOJOTMYECKH LEeIeco00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOH JEATEIHHOCTH B MEISIX COXPAHEHUS CBOETO 3JI0POBBS H
OKpYKaroIlel MpUPOTHONU Cpelbl, OCO3HABATh OMACHOCTh BO3ACHCTBHUS Ha KUBHIE OPTaHU3MBI
OTpeNeNEHHBIX OPraHMYECKUX BEIIeCTB, MOHMMAas cMbica mokaszarens [IJIK, moscHATh Ha
MpUMepax CIIOCOObI YMEHBIICHUS W TPEJOTBPAIICHHUS WX BPEIHOTO BO3JCHCTBUS HA OPTaHU3M
YeNoBeKa;

Ui OOy4aroluXcss C OTPaHHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0pPOBbS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SBJICHHIA;



IUISL CIIeNbIX U CIAa00BUAAMIMX OOYYaIOUIMXCS: YMEHHME UCIIOJIb30BaTh Pelbe(HO-TOUCUHYIO
cucremy obo3HaueHui JI. bpaiins st 3anucu Xumuueckux Gopmy.

11 KJIACC

[IpenmMeTHBIE pe3ybTaThl OCBOEHU Kypca «O011as 1 HeopraHudeckasi XUMUs» OTPaKaroT:

c(hOPMHUPOBAHHOCTH MPEICTABICHHI: 0 XUMHUYECKON COCTABISIONICH €CTECTBEHHO-HAYIHON
KapTUHbl MHpPA, POJIM XMMHUU B IO3HAHUU SIBIECHUH NPHUPOJbL, B (POPMUPOBAHUU MBILUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIBHOW TIPAaMOTHOCTH, HEOOXOAMMOM M peleHus
IPAKTUYECKUX 3aJad U SKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
MIPUPOIHOM CpEJIE;

BJIQJICHUE CHUCTEMOM XHMMHUYECKUMX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
HOHSTHUS (XUMHYECKHUI AJIEMEHT, aTOM, U30TOIl, S-, P-, - IEKTPOHHBIE OpPOHUTAIM aTOMOB, HOH,
MOJIEKYJla, MOJb, MOJSPHBIM 00BEM, BaJCHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJIEHUS, XHMHUYecKas CBs3b (KOBaJE€HTHAas, MWOHHAs, METaJUIMYecKas, BOJOPOJHAs),
KpUCTAJJIMYECKasi ~ pelIéTKa, THUIBl XUMUYECKMX  pEaKklUMi, pacTBOp,  BJIEKTPOJUTHI,
HEIEKTPOJINTHI, 3JIEKTPOJIUTHYECKAs AMCCOLUALMSA, OKUCIHUTEIb, BOCCTAHOBUTENb, CKOPOCTbH
XUMHUYECKOH peakliu, XHMHUYECKOEe PaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHSI SIEKTPOIUTHUECKON
auccounanuu, nepuoauyeckui 3akoH J[. M. MenneneeBa, 3aKOH COXpaHEHHMS MAcCChl BELIECTB,
3aKOH COXpPAHEHHUS U MpPEBPALICHMS] DHEPIMM NPU XUMHUECKHUX PEaKUUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN A3BIK XMMHHM, MHUPOBO33PEHYECKHE 3HAHHUsA, JIe)KAlUe B OCHOBE IOHHMMAaHUs
IPUYMHHOCTU U CUCTEMHOCTU XMMHYECKHX SIBJICHUH, (PaKTOJOIMUECKUE CBEICHHS O CBOMCTBaX,
COCTaBe, MOJYYCHHUH W O€30IMacCHOM HCIIOJIIb30BAaHUH BAKHEHIINX HEOPTaHMYECKUX BEIIECTB B
OBITY M IPAKTHYECKOMN JEATEIILHOCTH YEIOBEKA,;

C(OPMHPOBAHHOCTh YMEHHUH BBIABIATH XapaKTE€pPHbIC MPU3HAKHM MOHATUH, yCTaHABIMBATh
UX B3aMMOCBS3b, HCIIOJIb30BaThb COOTBETCTBYIOIIME IOHATHS IIPU ONHUCAHUU HEOPraHMYECKHUX
BEILIECTB U UX IIPEBPALLCHUN;

c(OpPMUPOBAHHOCTh YMEHHMM HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JJISi COCTaBJICHUS
¢dbopMy1 BelIeCTB M YypaBHEHHH XUMHMUYECKHX peaKklUil, CHCTEMaTH4YeCKyl0 HOMEHKIATypy
(IUPAC) u TpHuBHalbHBIC Ha3BaHUSI OTICIBHBIX HEOPTaHWYECKHX BelecTB (YrapHblii ras,
YIJEKUCIBbIA ra3, aMMMaK, raméHasi U3BeCTb, Herami€Has W3BECTb, MHUTHbEBas COJa, MUPUT U
JpyTHe);

c(OPMHUPOBAHHOCTh YMEHUH OMpEeAENATh BaJEHTHOCTh M CTENEHb OKUCICHHS XMMHUYECKHX
3JIEMEHTOB B COCTMHEHUSAX Pa3IMYHOIO COCTaBa, BHJl XUMUYECKOH CBA3M (KOBaJEHTHAs, HOHHa,
MeTaJlJIN4YecKasi, BOJOPOAHAs) B COEAMHEHMSIX, TUI KPUCTAIUIMUECKON pPEIETKH KOHKPETHOTO
BellecTBa (aToMHas, MOJIEKYJSIpHAs, HMOHHAs, MeTaJsIM4ecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIUBATh NMPHUHAUIEKHOCTh HEOPTaHWYECKUX BEIECTB
[0 UX COCTaBYy K ONpeNeIEHHOMY KIIAcCy/TpyIIe COeAUHEHHUH (IIPOCThIEe BEIIECTBA — METAJUIBI U
HEMeTaJlJIbl, OKCH/IbI, OCHOBAHMUSI, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCT, YMEHHMH pacKpbIBaTh CMBICI Tepuogudeckoro 3akoHa JI. U.
MeHnieneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HMPYIOUIYIO,  OOBSCHUTENBbHYIO U
MIPOTrHOCTUYECKYIO (PYHKIIHH;

c(OpPMUPOBAHHOCTh YMEHUHN XapaKTEepPU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB XUMUYECKUX
aneMmeHToB 1—4 nepuonos Ilepnonnueckoil cucremsl xumuueckux anemeHToB . . Menneneesa,
UCTIONIB3YS MOHATHS «S-, P-, d-2JIEKTPOHHBIE OPOUTANINY, «IHEPTETHYECKHE YPOBHH», OOBSCHATH



3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB M UX COCAMHEHUH MO0 MEPUOJaM U
rpynnam [lepuoanueckoit cucremsl xuMuieckux 31aeMeHToB . . Menaeneesa;

c(hOPMHUPOBAHHOCTh YMEHUH XapaKTEePH30BaTh (OMHUCHIBATEH) OOIINE XMMHUYECKHAE CBOMCTBA
HEOPraHUYECKHX BEIIECTB Pa3JMYHBIX KJIACCOB, MOJITBEPXkAATh CYLUIECTBOBAHHUE TI'€HETHYECKOM
CBA3M MEXKJy HEOPraHWYECKHMMH BEIIECTBAMH C IIOMOLIbIO YPAaBHEHHI COOTBETCTBYIOIIMX
XMMHYECKUX PEAKIIUN;

c(OPMUPOBAHHOCTh YMEHUS KIACCHPUIMPOBATH XUMUYCCKUE PEAKIUUA MO Pa3TUIHBIM
mpu3HakaM (YUCIy M COCTaBy pearupyrolux BeLIECTB, TeIIoBoMy 3Gh(deKTy peakiuu,
M3MEHEHHUIO CTENECHEH OKUCIICHHS 3JIEMEHTOB, OOPAaTUMOCTH PEaKIUH, YIaCTHUIO KaTallu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUN COCTABJIATH YPABHEHHUSI PEAKIIMIA Pa3IMIHBIX THIIOB, MOJIHBIC U
COKpaIéHHbIC ypaBHEHUS PEAKIMii HMOHHOTO OOMEHA, YYMTHIBAasl YCJIOBHSI, MPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHLA;

cOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKIHMH, TOATBEPHKAAIOIINE KaueCTBEHHBIN
COCTaB pAa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, pPACMO3HABATh ONBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEUIECTB;

c(OpPMUPOBAHHOCTh YMEHHH PACKPBIBATh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO 0alaHca 3TUX PEaKIIHii;

c(hOPMHUPOBAHHOCTh YMEHHH OOBSCHSATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKIuu OT
pa3nuYHBIX (HAKTOPOB; XapaKTep CMEMICHUS XHMHYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3zaciicTeus (nmpuniun Jle [llaTensbe);

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMUUECKHE MTPOLIECCHI, JIEKAIINE B OCHOBE
MIPOMBIIIJICHHOTO TMOJIYYCHUS CEPHOW KHUCIIOTH, aMMHakKa, a Takke CHOPMUPOBAHHOCTD
MpeACTaBICHU 00 OOIMX HAyYHBIX MPUHIMIIAX W SKOJOTHYECKUX MpoOieMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

chOpPMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYUCIEHUS C HUCIOJIB30BAHUEM MOHSITHS
«MaccoBasi JOJisi BEIIeCTBa B PAcTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B TPH XUMHYECKUX
peaKIusIX, MacChl BEMIECTBA WU 00bEMA Ta30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WU
00BEMY OTHOTO M3 YYaCTBYIOIIMX B PEAKI[UH BEIIECTB, TEIIOBOro 3(deKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHMS MACChI BEIIECTB, IPEBPALLECHUS U COXPAaHEHUsI DHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAaTh TpaBWja MOJIb30BAHUS XMMHYECKOW MOCYI0M U
nabopaTOpHBIM 000PYIOBAaHUEM, a TAK)Ke IMpaBuUiia OOpaIIeHUs! C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKILHUSMU MO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBHIMONHITH XUMHUYECKHH OSKCIEPUMEHT
(paznokeHue nepoKkcua BoJopo/ia B IPUCYTCTBUM KaTallu3aTopa, ONpeieeHIe CPEeIbl paCTBOPOB
BEILIECTB C MOMOIIBI0 YHUBEPCATILHOTO UHIANKATOPA, BIUSHUE PA3THUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON peaklliy, peakIuu HOHHOTO OOMeHa, Ka4yeCTBEHHBbIE peaklud Ha Cyiabdart-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHUOH aMMOHUS, pEIIeHHE JKCIEPUMEHTAIBHBIX 3aad Mo
TemaMm «Metamtel» U «HemeTamb») B COOTBETCTBUH C MPABHJIAMH TEXHUKH O€30MacHOCTU MPH
oOpalieHuu C BEIIeCTBAMH U J1A0OpPaTOPHBIM O00OPYIOBAaHUEM, TPEACTABISATH PE3YIbTATHI
XUMHYECKOTO JKCIIepUMEHTa B (opme 3alucu ypaBHEHUU COOTBETCTBYIOUIMX pEAKIHMA H
(hopMyIHpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUM KPUTHYECKH aHAIM3UPOBATh XMMHYECKYI0 WH(POPMAIIHIO,
MOJTy4aeMYI0 U3 Pa3HBIX HICTOYHUKOB (CPEACTBA MACCOBOM KOMMYHHUKaIMK, IHTepHET U ApyTrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOIaTh TIPABHIIA DKOJIOTUYECKH 11eIeCO00pa3HOrO
MOBE/ICHUS B OBITY U TPYJOBOM ACSITENHLHOCTH B IENIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY>Karoller NpUpOTHON CPEbl, 0CO3HABATH OMACHOCTh BO3JECHCTBUS HA JKUBBIE OPraHU3MBbI



OIpeIeNIEHHBIX BELECTB, TOHUMast cMblci nokazatens [1JIK, noscHaTs Ha npumepax crocoOsbl
YMCHBIICHUS U MPEAOTBPAICHUSA UX BPECAHOTO BO3I[CﬁCTBHH Ha OpraHu3M 4CJIOBCKaA,

JII 06yqa10mnx051 C OrpaHUYCHHBIMH BO3MOKHOCTAMU 3JOPOBbA: YMCHUC MTPUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX [TO3HAHUS BEILECTB U XUMUYECKUX SIBIICHUIA;

JUIS CJIENBIX U CIIA00BUISIIUX 00yUarOIUXCs: YMEHUE UCII0Ib30BaTh PEIbePHO-TOUECUHYIO
cucremy obo3HaueHwuit JI. bpaiins st 3anucu Xumuaeckux Gopmyn



COJEPKAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTudyecKkue OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepHuajaoB. Teopus CTpoeHUs opraHudeckux coequHennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (OpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n30Mepusa. XUMHUUECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  wiaccupukalud  OpraHMYeckux  BemecTB.  HomeHkiaTypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKas) U TPHUBHAIbHbIE HAa3BaHUS BAKHEHIIHNX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHU: 03HAKOMIICHUE C
oOpa3liaMu OpraHMYecKUX BEILIECTB MU MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JAEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUM (IJIaBjIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOEHHME, TOMOJIOTMYECKHH pAn. MeraH W 3TaH — mpocTeiiue
MPEJICTABUTENN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBOMCTBa (peaklUMUHU 3aMelleHUs U
TOpEHUS ), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTUIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTABUTENIN AJIKCHOB: (M3MYECKHEe M XUMHYECKHE CBOICTBa (peakUuu TUIPUPOBAHMUS,
raJIoOreHUPOBAHMUS, THIPATAIIUH, OKUCIICHHUS U TIOJMMEPHU3allNH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaXKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHs, TOMOJOTHYECKHH psia. ALETUICH —
MPOCTEHININI MPeCTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3UUYECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUSA, THAPATAIIMN, TOPEHUS ), TIOTyUSHHE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKUE U XUMUUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOpOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJ0B. [IpupoaHbIil Ta3 U momyTHbIE HE(TSHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TEeperoHka, KpEeKUHT
(TepMuyUecKHii, KaTanuTUYecKuil), muponus. [IpoaykTel nepepaboTku He)TH, UX TPUMEHEHHUE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 MPOIyKThI €ro nepepaboTKu.

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, KoJutekiun «HedTe» u «Yronb», MoaenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €ro CBOMCTB.

Pacuérnbie 3a1aun.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTA PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakUuu C aKTHUBHBIMHU METaJNIaMH, I'aJIOT€HOBOJIOPO/JAMHU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBHE CO IIETOYHBIMUA METAJNIAMH, KAUYECTBEHHAsl peakLns Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue Qenona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUE M XUMUYCCKUE CBOMCTBA (CBOMCTBA, OOIIME /IS KJIacca KHCIIOT, PEaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHI KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ 'MAPOIHN3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJpl: cocTaB, KilacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U Mojaucaxapupsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MUYECKHEe U XMUMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHME TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAs peaklus ¢ HOJO0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M HMX MPEBpallleHHil: NpOBEJeHNE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHne d3TaHona okcugom wmenu(ll)), MHOroaTroMHBIX
CHUpPTOB (B3auMojeWcTBHE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMasia C HOJOM), HpPOBEAEHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsl CTPYKTypa OenKkoB. XHMHUYECKHE CBOMCTBa OEJKOB: THUIPONU3, NCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4YEHHs BEIIECTB W UX IPEBpAILCHUI: HAaOJIOJCHUE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPHU3AIMU, CPEIHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHC AL

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyJyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IIPU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MNOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCUPUKAIMS, TMEPUOAUIHOCTh, HAOIIOJACHNUE, H3MEpEHHe,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, dIEKTPOH, MOJIEKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (pU3MYECKUE BETHMYMHBI U €IUHHIIBI
UX U3MEPEHUSI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, TOJIE3HBIE UCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MTPOAYKTHI, OCHOBHI PAllMOHAIBHOTO MUTAHWUS, MOIOIIIME CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KVIACC

OBILIASA N HEOPTAHUYECKASA XUMUSA

TeopeTruvyeckue OCHOBbI XUMHHU

XuMuyeckuit dieMeHT. AToMm. Sapo aroma, H30TOMBL. JJNEKTpPOHHas 000JI0YKa.
DHepreTHyeckre YpOBHHU, MOMAYPOBHH. ATOMHBbIE OpOUTaNH, S-, P-, d- 31meMeHThI. OCOOCHHOCTH
pacripeiefieHus 3JIEKTPOHOB M0 OPOHUTANIIM B aTOMaxX 3JIEMEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHass KOHPHUTypaIis aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema XuMHUecKux dieMmeHtoB /. .
MenneneeBa. CBsizb nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUUYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH MIPOCTHIX M CJIOKHBIX BEIIECTB
0 TPYIIaM U Nepuoaam. 3HauYeHUue MEePUOIUYECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHMHUYECKass CBsI3b. BuUIbl XUMUYECKON CBs3U (KOBaJIGHTHAst
HETOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIH M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHUS. IOHBI: KATUHOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BELIECTBA. THUNBI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBs3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKAIIMX K PA3THUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKOpoCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIe peakluu.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KKCIIas, HEUTpanbHasl, eT0YHAasl.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJIeNiell  KPUCTAUTMYECKUX pEIETOK, HAONIOACHWE U OINMCAaHWE JeMOHCTPAIMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
ONpEeNIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeHa), MpoBelleHHuEe MPaKTHUECKON paboThl «BnusHue pa3inuuHbIX (HaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeramnsl. Ilomoxxenune HemeramnoB B Ilepuoanueckold CUCTEME XUMHUYECKHX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cephbl, pochopa u yriaepoa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETa/UIOB (TaJlOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

ITpuMeHeHnEe BaXXHENIINX HEMETAIOB U UX COCTUHEHHM.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢usnueckue cpoiictBa MeTauoB. CIUIaBbl METAIOB. DJIEKTPOXUMHUECKUH DS HanpspKeHUi
METAJIJIOB.

XYUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O61me cnocoObl moyyeHust MeTayioB. [IpuMeHeHne MeTaIoB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBpALLEHUN: H3Y4YECHHE
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3ajay, HaOJMIOJEHME M  ONMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA ATOMUHUSA C PACTBOPAMM KHCIOT U IIEJNOYEH, KAueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérsl Maccel BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0Gecrie4eHu HKOJOTMUECKOM, SJHEPreTHYeCKOi U NUILEeBOH 0€30IacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEWIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPAackKH, CTEKJI0, KepaMUKa, MaTepuaibl i 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 6€30MacHOTO MCIIOJIb30BAHMS IIPETIapaToOB OBITOBON XUMHUU B MIOBCETHEBHON JKHU3HH.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-Hay4Hble IIOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  JKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, dHEprus, macca, aroM, 3JEKTPOH, IPOTOH, HEHUTPOH, WOH, M30TOII,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB., CEJIbCKOXO3SIIICTBEHHOE IIPOU3BO/ICTBO, nuIIeBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBO 4acoB JJIeKTPOHH
ble
Ne HaumeHnoBaHue pa3aeioB U TeM Kontpo Ilpaktn
(uudpossbie)
n/n NMPOrpaMmblI Bcero  JbHBIE yecKkHne
o0pa3oBareJ
padoTrel  padoThI
bHbIE
pecypcsl
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYECKOH XMMUM
IIpenmer opraHUYeCKON XUMUH.
1.1 Teopust CTpOEHHUS OPraHUYECKUX 3 resh.edu.ru
coenuHenuit A. M. byrneposa
Wroro mo paszneny 3
Pa3znea 2. YrieBoaopoasbl
[IpenenbHbIE yriIeBOOOPOABI —
2.1 ped YHICBOAOPOX 2 resh.edu.ru
aJIKaHbI
HenpenenbHble yriieBOgOpPOIbI:
2.2 pea _ AOPOA 6 1 resh.edu.ru
QJIKEHBI, AJIKA/INCHBI, ATKUHBI
2.3 ApoMaTHYECKHE YTIICBOIOPOIbI 2 resh.edu.ru
IIpupoaHbie HCTOYHUKH
2.4 PP 3 1 resh.edu.ru
YIJI€BOIOPOOB U UX IepepadboTKa
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaep:kamue opranHu4ecKue coeJuHeHHs
3.1 Crouptsl. eHon 3 resh.edu.ru
Anpneruasl. KapOOHOBBIE KHCIIOTHI.
3.2 A P 7 1 resh.edu.ru
CrnosxHble 3¢upsl
3.3 VrieBoasl 3 1 resh.edu.ru
Wroro mo pazneny 13
Pa3nea 4. Asorcogepikamue OpraHu4ecKue coeJHHeHHA
4.1 AMUHBI. AMAHOKHCIIOTEL. beakn 3 resh.edu.ru
Hroro no paszneny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCIUHECHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 resh.edu.ru
Hroro mo pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34 5 2

[TPOTPAMME




11 KITACC

KosmuecTBo yacos JJIeKTPOHHbIE
HaunmenoBanmue
Ne Ipakruuec  (uuppoBbIe)
pa3aeyioB U TeEM KoHnTpoJbHbIe
n/n Bcero KHe o0pa3oBaTe/ibH
NMPOrpaMmblI padoThI
padoThbI ble pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
CTpoeHue aToMOB.
[lepuoauueckuii 3aKoH
I1
11 1 LieproATeciar 3 resh.edu.ru
CHUCTEMa XUMUYECKUX
anemenTtoB /. U.
Menpeneena
CrpoeHue BeniecTna.
1.2 Muoroo6pasue 4 resh.edu.ru
BEIIIECTB
1.3 XUMHYECKUE PEAKIHH 6 1 1 resh.edu.ru
Wroro mo pazneny 13
Paznen 2. Heoprannuyeckasi XuMusi
2.1 Meraist 6 1 resh.edu.ru
2.2 Hemeramis 9 1 resh.edu.ru
CBs3b
53 HEOPTraHUYECKHUX U 5
OpPTaHHYECKHUX
BEILIECTB
Hroro no pazneny 17
Paszpnen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4 resh.edu.ru
Uroro no pazneny 4
OBIIEE KOJIMYECTBO 34 9 3
YACOB I10 ITPOTPAMME




