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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XuUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit deneparnuuy», TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHOW MPOrpaMMbl CpPEIHEro o0IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B DefepaibHOM  TOCYAapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konuenuuu npenoaBanusi yaeOHOTO
npeaMeTa «XuMus» B 00pa3oBaTenbHbIX opraHuzanuax Poccuiickoin @enepanuu,
pea3yIoIIMX OCHOBHBIE 00pa30BaTEIbHbIE IPOrPAMMBI, U OCHOBHBIX IOJOKEHUN
«Crpareruu passutusa BocnuTanus B Poccuiickorn denepannu Ha nepuoa 10 2025
rona» (Pacnopsbkenue IpaBurensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3paboOTKe MporpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1iel crpareruu o0y4eHHsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUuxcsl CpeAcTBaMu
yueOHoro npeamera « Xumus» 1 10—-11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHUentyanbHble noioxenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH LEJIEH,
colepKaHusl, PE3yJIbTaTOB OOydYeHHs U TPeOOBaHWUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeabHON OpraHU3alluy, SBISETCS HEOTHEMIIEMOM YacThiO HX
oOpazoBanHocTH. OHO CIY)XHT 3aBEpIIAIONIMM DJTAallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEeME XUMHUYECKOTo o00pa3oBaHUsA. OTHU IIEHHOCTH KacaroTcs
NO3HAHUA 3aKOHOB PUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPhI
YeNI0BeKa, a TAKXKE HKOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
U IpupoaHOil cpene. Peanusyercs xumuueckoe oOpa3oBaHHEe O0OydYaroIIMXCsl Ha
YPOBHE CpeJIHEro 001Iero 00pa3oBaHus CpeACTBAMU YUEOHOT0 IpeIMeTa « XUMHUS,
coliepKaHUE M TOCTPOEHUE KOTOPOTO OMNpENETeHbl B MPOrpaMMe MO XUMHUHU C
yaéToM crenu@uKkd HayKu XAMHUH, €€ 3HA4YCHHS B TO3HAHWHM TPUPOJIBI U B
MaTepuaibHON KU3HU OOILECTBA, a TAKXKE ¢ YUETOM OOLIUX II€Jel U MPUHIUIIOB,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpEJIHEro  OOIIero
obpazoBanusi B Poccuiickoit deaeparumu.

XUMHSI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIPAaeT OCOOyI0 POJib B
COBPEMEHHOW LMBWIN3AIMU, B CO3JaHUM HOBOW 0a3bl MaTEpUATLHON KYJBTYPBHIL.
Ona BHOCHT CBOM BKJIaJ B GOPMHUPOBAHNE PAIIMOHATFHOTO HAYYHOTO MBIIIUICHHUS, B
CO37laHUE IIEJIOCTHOTO TPEJCTaBICHUS 00 OKpYXalollleM MHUpE KaKk O €IUHCTBE
OpPUPOABl M YEJIOBEKAa, KOTOpoe (OpMUPYETCS B XMMHUU Ha OCHOBE NMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYJKAIOUIETO MHPA, OCO3HAHUSA B3aMMOCBSI3H MEXKIY
CTPOCHHUEM BEILIECTB, UX CBONCTBAMHU U BO3MOKHBIMH O0JACTAMU MPUMEHEHUS.



TecHO B3aMMOJECUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUS CTajia
HEOTHEMJIEMOM YaCThI0O MHUPOBOM KYJIBTYpbl, HEOOXOIUMBIM yCIOBUEM YCIICITHOTO
TpyJla ¥ >KM3HU KaxJaoro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTMI HampaBjeHa Ha pelIeHue
I00aNbHBIX TPOOJIEM YCTOMYMBOrO pa3BUTHSA YEJIOBEYECTBA — ChIPHEBOI,
DHEPTEeTUYECKOH, MUIIEBON, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHBI 3[I0POBbSI.

B coorBerctBUM ¢ 0O0mMMMH TEMSIMH W TNPUHIUIAMH CPEIHETO OOIIETO
obpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHB
W3YUYCHHUs) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM I BBIPaOOTKH  MHPOBO33PEHUYECKHX
OpPHEHTUPOB, YCHEIIHOTO BKJIKOYEHUS B JKU3Hb COIMyMa, MPOJOHKEHUS
00pa3oBaHMsI B Pa3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraBistomiuMu  ripeAmMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOm@as W HEOpPraHWYecKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOIl HAyKU: CUCTEMA
3HaHWI MO HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUW W3 OOIIeH XUMHUM) U
oprannydeckoi xumuu. GopMUpOBaHUE NAHHOW CHCTEMBbI 3HAHWM NPU U3Y4YEHUU
npeaMera oOecleynMBaeT BO3MOXXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa comepxkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHuveckas Xumus» copMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOAXO0/Ja K U3Yy4YeHHI0 y4yeOHOro wMarepuana ©u OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHsSIX. Tak, B Kypce OpPraHMYEeCKOM XHUMHHU BEIIeCTBa
paccMaTpHUBalOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCAMHEHUI, a TaKX€ Ha YPOBHE CTEPEOXMMUYECKUX M IJIEKTPOHHBIX
IPeICTaBIICHUI O CTpOeHUHU BenlecTB. CBeieHus: 00 U3yd4aeMbIX B Kypce BelllecTBax
JAIOTCSl B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIOXKHBIX OMOJOTMUECKH aKTUBHBIX
coequHeHud. B Kkypce  opraHMyeckod — XMMHM ~— MOJIyYalOT  Pa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpBOHAYAIILHBIC
MPEACTaBICHUS] O XUMHYECKON CBSI3M, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN PEaKIIUH.

[logq HOBBIM YyIJIOM 3peHUss B NpeaMeTe «XuMHsS» 0a30BOro YpPOBHS
paccMaTpuBaeTCsl HM3YyYEHHBI Ha YPOBHE OCHOBHOIO 00Iero o0pa3oBaHus
TEOPETUYECKU Marepuad © (PaKTOJOTHYECKHUE CBEJCHUS O BElIecTBaX U
XUMHUYEeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» O00yYaroUuMcsl TMPEJOCTABISETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJIOTHYECKUX MO3ULHUH,



ry0oXke TMOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUH STOro 3akoHa — OT
000011aro1IeH 10 OOBSICHSIONMICH U TPOTHO3ZUPYIOIICH.

Envnas cucreMa 3HaHHN O Ba)XKHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHMH, a TAKXKE€ O XMMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX ITPOTEKAaHMs JONOJIHETCA B Kypcax 10 u 11 knaccoB anemeHTamu
coJiepKaHUs, UMEIOIIUMH KYyJbTYPOJOTHUECKUI M NPUKIAAHOW Xapakrep. OTu
3HAaHUS CHOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3U XMMHUU C JIPYTUMHU HayKaMH,
PacKpBIBaIOT €€ pOJIb B [IO3HABATEIBHON U MPAKTUYECKON IEATEIIBHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCHUTAHUIO YBAKEHHUS K MPOLECCY TBOPUECTBA B 00JIACTH TEOPUU
Y IIPAKTUYECKUX MPUIIOKEHUNA XUMUU, IOMOTatOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX Mpo0JieMax, CBS3aHHBIX C XHUMHUEH,
KPUTHYECKHU OCMBICIMBATh HH()OPMALIMIO U IPUMEHSITh €€ 1J1s TIONOJHEHUS 3HaHUH,
pElIeHHs] UHTEIJIEKTYaIbHBIX U 9KCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
LEJIOM COJEp’)KaHWE Y4YeOHOro mnpeamera «XUMUsS» AAHHOTO YPOBHS M3Y4YEHUS
OpPUEHTHPOBAHO Ha (POPMHUPOBAHUE Yy 0OYUAIOIIMXCS MHUPOBO33PEHUECKONH OCHOBBI
JUIs TOHMMaHus (QUIOCOPCKUX UACH, TakuX Kak: MaTepUaJbHOE E€IUHCTBO
HEOPraHWYECKOT0 U OPraHMYeCKOro Mupa, 00yCiIOBIEHHOCTh CBOMCTB BELIECTB MX
COCTABOM U CTPOECHUEM, [I03HABAEMOCTh IPUPOIHBIX SIBICHUMN yTEM SKCIIEPUMEHTA
U pEeLIEHUus MPOTHUBOPEUYMII MEXJIy HOBBIMH (DAKTaMU M TEOPETUUYECKUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takxke MpoleM cOepeKeHUsl SIHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MaTEPHUAJIOB.

B nmnnane pemieHus 3aad  BOCHUTAHUS, Pa3BUTHS M COLMATM3ALMU
oOyJaronuxcsi OPUHATBIE MNPOrpPaMMON MO XHMHHM THOJIXOJbl K OINPEAECICHHUIO
COJIep’KaHUsl M TOCTPOCHUS TpeaMeTa IperycMaTpuBaioT (OPMUPOBAHUE
YHHUBEpPCaIbHBIX YUEOHBIX AEMCTBUIA, UMEIOUINX 0a30BO€ 3HAUEHHE JIsl pa3IUUYHbIX
BUJIOB JESATEIBHOCTU: pELIEHUs MpolieM, IMOHCKa, aHalu3a Hu 00paboTKu
uH(popMaIMi, HEOOXOAUMBIX JJsi MPUOOPETEHHUS ONbITa MPAKTUYECKON U
UCCJIEIOBATEIbCKON JIEATEIbHOCTH, 3aHMMAIOUIE BAa)XXKHOE MECTO B IO3HAHUU
XUMUH.

B mnpakrtuke npenopaBaHusi XMMHM Kak Ha YPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 00IIero 0Opa3oBaHus, IIPU OINPECICHUN
CoZIepKaTEeIbHOM XapaKTEePUCTUKU 1IeJIed H3y4YeHUs NpeIMeTa HalpaBiIeHUEM
NEPBOCTENICHHON 3HAYMMOCTU TPAIUIIMOHHO TMPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHUYECKON HAayKH KakK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKOU
JEATEIBbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KyJbTypsl. C
METOJMYECKOW TOUYKM 3PEHUs TAaKOW NOAXOX K ONPEHACICHUIO LIEJIEN U3y4EeHUs
IPEIMETA SABJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pEHMs TJIABHBIMHM LIEJISIMU H3Y4YEHHUS MpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

o (opmupoBaHue CcUCTEMbl XUMUYECKUX 3HAHUM Kak  BaKHEHIIEH
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPaA, B OCHOBE KOTOPOM
JeXAaT KIIOYeBble MOHATHUS, (PyH/IaMEHTaJIbHbIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME WM IMOHUMAHHE CYIIHOCTH JOCTYIHBIX
000011eHII MUPOBO33pEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOpUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTUE NMPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEaAKIINNA, HEOOXOTUMBIX I MPUOOPETEHUS YMEHU I
OpUEHTHPOBATbCA B MHUPE BEIIECTB M XUMHUYECKUX SIBJIICHUN, MMEIOIIMX
MECTO B IIPUPOJE, B MPAKTUUECKON U MOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHHUM U CIIOCOOOB ACATEIBHOCTH, CBA3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJIEHUEM MpPaBUII
6€e30MacHOro 0OpaIEHHS C BEIIECTBAMHU.

Hapsay ¢ aTtumM, conepkaTelibHasi XapaKTepUCTUKA LIeJed U 3a/1a4 U3y4CHUS
peaMeTa B IPOrpaMMe MO XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMHM IPUOPUTETAMU B CUCTEME cpeAHero obmero oOpazoBanus. Ceronns B
IPEenoJaBaHNK XMMUU B OOJIbIIEH CTENEHN OTAAETCS NPEANOUYTEHHE TPAKTUYECKON
KOMIIOHEHTE COJep)KaHUs OO0ydYeHHUs, OPHEHTUPOBAHHON HAa MOATOTOBKY
BBIITYCKHUKA 00I1e00pa3oBaTeIbHOM OpraHu3alliy, BIIAJICIONIETO HE Ha0OpOM
3HaHWM, a (PYHKIIMOHAILHOM TPaMOTHOCTBIO, TO €CTh CIOCO0aMHU U YMEHUSMHU
AKTUBHOIO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEANbHOU JKU3HU AJIs PELICHUS
PaKTUYECKUX 3a]a4.

B cBsI3u ¢ 3TUM IIpU U3y4EeHUH IIpeAMeETa « XUMUS» JOMUHUPYIOIIEE 3HAUEHUE
IpUOOPETAIOT TaKUE LIeNU U 331a4H, KakK:

ajanrtanus 00y4aroluxcsi K YCIOBHUSIM JTUHAMUYHO Pa3BUBAIOILIEIOCS MUPA,
bopMHpOBaHWE  MHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NPUHATHIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX KU3HEHHBIX CUTYalHsAX, CBA3aHHBIX C BELIECTBAMU U UX
IIPUMEHEHUEM;

dbopMupoBaHWEe y O0OyYaroOlUMXCsl  KJIIOYEBBIX HABBIKOB  (KJIIOUYEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE ISl Pa3IMYHbIX BHJIOB
NESATENHPHOCTH: PEIICHHs po0eM, MOMCKa, aHAIn3a U 00pabOTKHU WH(POPMAIIHH,
HEOOXOUMBIX JJIs1 MPUOOPETEHHUS OIBITA IEATEIBHOCTH, KOTOpasi 3aHUMAEeT BaXKHOE
MECTO B NO3HAHUM XHMHH, a TaKXKe [JIl OLEHKH C MO3ULMI 3KOJIOTMYECKOU
0€30MacHOCTH XapaKTepa BIUSIHUS BEUIECTB U XUMUUYECKHUX MPOLECCOB HA OPraHu3M
YeJI0BEKA U IPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIIBHBIX HHTEPECOB, MHTC/UICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH 00yJarOIIMXCS: CHOCOOHOCTH CaMOCTOSATEILHO IPHOOPETATh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMHU, UCIIOJIb30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJOTUH IS TIOMCKA M aHaIW3a y4eOHOW U
HAYYHO-TTOMYJIAPHON HH(POPMAIIMK XUMHUIECKOTO COJICPIKAHNUS;

(opMUpPOBaHKE U PA3BUTHE Y 00YJAIONIUXCS ACCOITMATHBHOTO U JIOTHUECKOTO
MBIIUICHHS, HAOJF0IaTEIIBHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPHIE OCOOSHHO
HEOOXOJMMBI, B YaCTHOCTH, NPH IJIAHUPOBAHUM U TPOBEACHUH XHUMHUYECKOTO
IKCIICPUMEHTA;

BOCIIMTAaHWE Y OOyYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIpPaBJICHHOCTH XUMHUH, €€ BAXKHOW POJM B PEHICHHH TJIOO0ATBHBIX MPOOJIEM
paIoOHAIBHOTO MPUPOAOIIOIE30BAHNS, TTOTIOTHCHHS SHEPTETUICCKUX PECYPCOB H
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOTUMOCTH OepeKHOTO
OTHOIIICHHS K TPHPOJIC M CBOEMY 3JIOPOBBIO, a TaKKe IPHOOPETCHHS OIbITa
UCIIOJb30BAHUS TOJIYYCHHBIX 3HAHWHM IS MPUHATHS TPAMOTHBIX PEHICHUH B
CUTYaITUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yueOHOoM mmaHe cpemHero ooOmero oOpa3oBaHHS NpEAMET «XUMUS
0a30BOr0 YPOBHS BXOJUT B COCTaB MpeIMETHOH o0nacTu «EcTecTBeHHO-HAy4YHbBIE
IPEIMETBD».

OO11ee Yrcio 4acoB, OTBEAEHHBIX I U3YUYCHHSI XUMHUHU, HAa 0a30BOM YPOBHE
cpeaHero obiero oopazoBaHus, coctaBisier 68 yacoB: B 10 kimacce — 34 gaca (1 gac
B Henento), B 11 kimacce — 34 yaca (1 gac B Heenio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYECKOM XMMHHU

[Ipenmer opraHn4YecKOi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunennit A. M. bBytnepoBa, €€ ocHOBHbIE TI0JI0KeHUS. CTPYKTYpHBIE (OPMYJIbI
OpraHMYecKUX BemiecTB. [omoisorusi, wu3oMmepus. XHUMHUYECKas CBA3b B
OpPraHUYEeCKUX COCUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o kiaccupuUKaluu OpraHnyeckux BemlecTB. HomeHnkmarypa
OpraHUYEeCKUX COCIMHEHMH (CUCTeMaThyeckas) M TpPUBHAJIbHBIC Ha3BaHUS
BAKHEHNIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOJbl HM3YYEHHUsS BEIIECTB M HX MPEBpAIICHUIL:
O3HAKOMJIEHHUE ¢ 00pa3liaMu OpraHMYECKUX BELECTB U MaTepualaMy Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJ OpPraHMYECKHX BEIECTB, HAOIIOJACHHE M OMNHCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB MO MPEBPAIICHUIO OPraHUYECKHX BEUIECTB IpHU
HarpeBaHuM (IUI1aBJieHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUU psaa. MeraH u 3TaH —
npocTelliue MNPEJCTABUTENN AalIKaHOB: (PU3NYECKHE U XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHus] U TOpPEHHs), HAXOXJIEHUE B TMPHUPOJE, MOIYyYEHUE MU
IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUH psii. DTWIEH U NPONUIIEH —
OpocTeiline NPEeACTaBUTENN aJKEHOB: (PU3NUYECKHE W XHMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTEHUPOBAHUA, THUAPATALMUHU, OKHCICHUS W
NOJINMEPHU3ALIIH ), TOJyYEHUE U IPUMEHEHHE.

Anxanuensl: Oyrtaauen-1,3 u MerunOyrtanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUM psifl. ALIETHIICH
— MPOCTEHIINHA NpeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHUE, (U3UYECKUE WU
XUMUYECKHE CBOMCTBA (pEaKkLUMH T'MAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHus), MOJyYEHUE U IPUMEHEHUE.

Apensl. benszoin: coctaB, crpoeHue, QU3NYECKHE U XMMHYECKUE CBOICTBA
(peakiuy rajJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE U MpUMEHEeHue. Tonyon:
cocmas, cmpoeHue, ¢uauueckue U  XuMuueckue  ceoucmea  (peakyuu
2an102eHUPOBANUSL U HUMPOBAHUSL), noyyeHue u npumenerue. TOKCUYHOCTb apEHOB.



['eHeTnyeckas CBSI3b MEXAY YIJIEBOAOPOAAMH, MPUHAIICKAIUMUA K Pa3IUYHBIM
KJIaccam.

[IpuponHble HCTOYHHMKU YTII€BOAOPOAOB. IIpupoaHblii ra3 W NOMYyTHBIE
HedTanble ra3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepadOTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUYECKUW, KaTaUTUYECKHil), mnuposu3. I[IpoayKTsl
nepepadoTku HepTH, UX MTPUMEHEHUE B MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN
yTOJIb ¥ MPOAYKTHI €ro MepepadoTKH.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3y4YEHHUs BELIECTB W MX IPEBpALLCHUIA:
03HAaKOMJIEHHE C 00pa3laMu IJIaCTMACC, KaAy4yKOB U Pe3uHbl, Koyekunu «Hed1b»
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJ YIJIEBOJIOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEJCHUE PAKTUYECKOW pabOThl: MOTyUYeHUE ITUIICHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnble 3anaumn.

Boluucnenuss mo ypaBHEHMIO XHMHMYECKOW peakiuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM IPOJTYKTOB PEAKILIUH).

Kuciaopoaconepxkamue opranudeckKue coeJMHHEHUs

[IpenenbHble OQHOATOMHBIE CHHUPTHL. METaHOJN U 3TAHOJN: CTPOCHHUE,
¢u3znueckue M XUMHYECKHE CBOMCTBA (peakuMM C AaKTUBHBIMU MeETaJlJIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHHue), npuMeHeHue. BoaopoaHbie CBS3M  MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeicTBUE METaHOJa U ITAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbl€  CHOUPTBHL. ODTWICHIJIMKOIb W  T[JIUMUEPUH: CTPOECHHUE,
dbu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTalJlaMH, KaueCTBEHHas peakuusi Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opranus3M yenoBeka. [[puMeHeHne riaunepruta u STUIICHTITUKOJIS.

®deHon: CTpOCHHME MOJEKYJbl, (HU3NYEeCKUe U XHUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [lpumenenue gpenona.

Anpneruapl U Kemowuwvl. DopManpieruj, aueTAIbAETUN: CTPOCHUE,
bu3nuecKkue U XUMHUYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KaYECTBEHHBIE PEAKIIUN ), IOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MIPECNIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbuHas U YKCYCHas
KHUCIIOTBI: CTPOEHUE, (PU3MUYECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME JJIst
KJ1acca KUCJIOT, peakuus dTepudukanun), noiydyeHue u npuMmenenne. CreapuHoBas
U OJIEMHOBAsl KUCJIOThI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KaPOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEUCTBUE.

CrnoxHble >(QUpbHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. [ uuponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonoruueckas
pOJIb )KUPOB.

YrneBompl:  cocTtaB, KjacCH(UKAIMS  yriaeBOAOB  (MOHO-, JH- U
nonrcaxapuibpl). [Jroko3a — MpocTelnii MOHOCaXapwa: OCOOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3HUECKHe U XMMHUECKHE CBOWCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meau(ll), okucnenne aMMruagyHBIM pacTBOPOM OKcua cepedpa(l), BoccranoBieHuE,
Opo>KeHHe TITI0KO3bl), HAX0XKICHHE B PUPOJIe, TPUMEHEHUE, ONOIOTrnYecKast poJib.
®orocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3HI.

Kpaxman u nemnono3a Kak npupojHbie noiaumepsl. CTpoeHue Kpaxmania u
HEeJUTI0JI03bl.  PU3MYECKME W XHMHYECKHE CBOMCTBAa Kpaxmaya (TUOpOJIu3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJIbl HM3y4YEHHUs BELIECTB W MX IPEBpALLCHUIA:
pOBeCHUE, HAOJIOJICHHE U ONHMCAHUE JEMOHCTPALMOHHBIX OMNBITOB: T'OPEHHUE
CIUPTOB, Kau€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKHCIEHUE ATaHOJa
okcunoM Menu(ll)), MHOroaToMHbBIX CHHUPTOB (B3aUMOJEHCTBUE TJIMIIEPUHA C
rugpokcunom meau(ll)), anpaernioB (oOKMcI€HHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom wMenu(ll), BzammomaecTBUE Kpaxmana C HOJOM),
IPOBEICHHUE NMPAKTUYECKON pabOThI: CBOICTBA pACTBOPA YKCYCHOU KUCIIOTHI.

Pacuérnsie 3anaun.

Boluucnenuss mo ypaBHEHHMIO XHWMHMYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOAYKTAa PEaKUUU IO M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WIIA MIPOJIYKTOB PEAKLIUH).

A3oTcoeprkane OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE OPTaHUYECKUE COeANHEHNS. PUBNIECKUE U
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha mNpuMepe riauuuHa). buonormyeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTusl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. IlepBuunas,
BTOpUYHAsE M TpPETUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUAPOJIN3, ICHATYpAIlHsl, KAYeCTBEHHBIC PEAKIINK Ha OCJIKU.

OKCIepUMEHTAJIbHBIE METOJbl H3YYEHHS BEUIECTB M MX NPEBpALICHUN:
HAO0JII0/ICHUE U ONMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OEJIKOB MpU
HarpeBaHWM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMoJIeKY IsIDHBIE COCUHEHHS

OCHOBHbIE TMOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSAS MOJIEKYIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJINMEPHU3ALIMS U MIOJTUKOHACHCAIHS.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M HUX MPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ 00pa3llaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3U.

Peanmmsannst MeXIIpeIMETHBIX CBA3EH NP N3YUYECHHH OPTaHUYECKON XMMHH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHATHUN, TaK YW MOHATHUMN, SBISIOUMXCA CUCTEMHBIMH ISl OTACIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (aKT, TMIIOTE3a,
3aKOH, TE€OpHs, aHaJIU3, CUHTE3, Kjaccu(duKanus, NepruoIMYHOCTb, HAOII0EHHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHUE.

®dusuka: Mmarepus, DJHEprus, Macca, aroM, D3JIEKTPOH, MOJEeKyJa,
HHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TENO, O0BEM, arperaTHOe€ COCTOSHHE
BEIIECTBA, (PU3MUECKNUE BEIUUNHBI U €MHUIIBI UX U3MEPEHMS.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMOJIOTHMYECKH AaKTUBHBIC BellecTBa (OENKH, YTJIEBOIBI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPObI, MOJIE3HbIE UCKOMAeMble, TOILIUBO,
pecypchl.

TexHonorus: MNHILEBbIE MPOAYKTbl, OCHOBBI PALMOHAIBHOTO MUTAHUS,
MOIOLIUE CPEJCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE MpenapaTsl, MaTEpUAIIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKAA XUMUSA

Teopernueckne 0CHOBbI XUMHH

XuMUYEeCKHl 3neMeHT. AToM. Sapo aroma, H30TONBL. DIJIEKTPOHHAS
000J104Ka. DHEPreTHYecKue ypoBHH, IMOAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpesieNieHusl 3JIEKTPOHOB MO OpOUTAIAM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. DIEKTPOHHASI KOHPUTYPAIUS aTOMOB.

[Iepronnueckuit 3akoH u [lepuoanueckas cucreMma XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3b NEpUOIUYECKOr0 3akoHa M llepmoanueckoil cucrembl
xuMuyeckux sneMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOpUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pazyeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB MO TpyNmaM U MEpHOJIaM.
3HaYeHUE NMEPUOANYECKOTO 3aKOHA B pPa3BUTHHU HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbl XUMUYECKOW CBSI3H
(koBaJIeHTHAsT HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3mbl
00pa3oBaHUsI KOBAJGHTHOW XUMHUYECKON CBA3M (OOMEHHBII U  JIOHOPHO-
akuenTopHblil). BomoponHas cBsi3b. BalneHTHOCTh. DIEKTPOOTPUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJSIPHOIO M HEMOJIEKYJSIPHOTO  CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOWVCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.



[lonstne o nucnepcHbIXx cucTeMax. VICTUHHBIE WM KOJUIOWIHBIE PACTBOPHI.
Maccosas 1011 BEelecTBa B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKUX BelIeCTB. [eHeTuyeckas CBA3b HEOPraHUYECKHWX BEUIECTB,
MPUHALICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumunyeckass — peakius.  Knaccudukanumss  XMMHYECKHUX — peakiuid B
HEOPraHUYEeCKOM M OpPraHUYeCKOM XHMMHHU. 3aKOH COXPAHEHHUsI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHHS SHEPTUH IIPU XUMHUECKUX PEAKLIHIX.

CkopocThb peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMbIe
peakuun. XuUMHYECKOe paBHOBecue. DaKTOpbl, BIUAKOIIAE HA COCTOSHHE
XxuMHu4eckoro pasHoBecus. [Ipunnun Jle [larense.

DnekTpoauTnyeckas aucconuanusa. CriibHbIE U ciadbie 351eKTpoauThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCas, HEUTpaIbHas, LEIOUYHAS.

OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

DKCNEPUMEHTAIbHBIE METOJAbl M3YyYE€HUsS BEUIECTB M HX IPEBPAIICHUN:
neMoHcTpanus Tabnun «llepuognueckas cucrtema XuMu4eckux 3ymemeHToB JI. .
MenpeneeBa», U3ydeHHE MOJENEH KPUCTANIMYECKUX PEMIETOK, HaOIoJIeHue U
OTNHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TTIOMOIIBI0 YHUBEPCAITBHOT'O HHIUKATOPA, PEAKIIMA HOHHOTO 00OMEHA), IPOBEICHUE
paKkTU4YeCcKor paboThl « BiusiHue pa3nudHbx (aKTOPOB HA CKOPOCTh XUMUYECKOU
peakuum».

Pacuérnrpie 3anaun.

Pacuéter 10 ypaBHEHMAM XUMHYECKHX pEAKUHH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCTIOJIb30BAHUEM MOHATUS «MACCOBAs JOJIS
BEILIECTBAY.

Heopranuuyeckass xumus

Hemeramnel. Ilomoxkenue HemetaiuioB B llepuoguueckoir  cucreme
xumuueckux sneMenTtoB [[. M. MenpeneeBa U1 0COOEHHOCTU CTPOCHHSI aTOMOB.
du3nyecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA IpuMepe
KHCJIOpOJIa, cephl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAUIOB (TaJioreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpEeMHHs)) U MX  COeAUMHEHUM  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOIHBIX COSTUHEHHUI).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUMN.

Merannel. Ilonoxenne meramioB B llepuoanueckoil cuctemMe XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTU CTPOEHHUS JIEKTPOHHBIX 000J0YEK
aToMOB MeTajuioB. O6mme (usnyeckue cBoricTBa MeTauioB. CIiaBbl METAILIOB.
DIIEKTPOXUMHYECKUN PsAJT HANPSHKEHUI METaJIoB.



XUMHUYECKHE CBOMCTBA BAXXKHEUIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, aTlOMUHUM, ITMHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

OO6mue crnocoObl MOJIydeHUs MeTauioB. [IpuMeHeHne MeTalsioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METO/bl HM3YyYEHUS BEUIECTB M HX MPEBpPAICHUMN:
U3yUYeHHUE KOJUIeKIMU «MeTramibl U CIUIaBbD», 00pa3lOB HEMETAJUIOB, PEIICHUE
AKCIICPUMEHTAIBHBIX 3a/1a4, HaAOJIOJCHHWE M OIMCAaHHWE JISMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THUIPOKCHJIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJ0Uel, KaYeCTBEHHBIC PEaKI[MU Ha KATHOHBI METAJIJIOB).

PacuéTtHbie 3amaun.

Pacuérel mMaccel BemecTBa Wi 00bEMA ra3oB IO M3BECTHOMY KOJIHUYECTBY
BCILIECTBA, Macce WIM OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB,
pacuéThbl Macchl (00bEMA, KOJTUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
13 BEILIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTHYECKOM, YHEPTeTHUYCCKON W IMHIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJax ITO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIHUIIAX [TPOMBIILICHHOTO
MOJTY4YE€HUS BaXKHEUIINX BEIIECTB.

YemoBek B MHUpPE BEHIECTB W MAaTEpHAIOB: BAXKHEUIIME CTPOUTEIBbHBIC
Marepuaiabl, KOHCTPYKIIMOHHBIE MAaTE€pHajbl, KpacCKh, CTEKJIO, KepaMHKa,
MaTepuanbl JJsl 3JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yaoOpeHus.

XuMHsI ¥ 3J0pOBbE 4YEIJIOBEKA: IMpaBHJia MCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 0€30IMacHOT0 UCITOIb30BaHUS IIPENapaToB OLITOBON XUMHUH B
TOBCEIHEBHOM JKU3HH.

MexnpeamMeTHbIe CBA3U.

Peanuzanmss  MeXNpeaIMETHBIX  CBsI3ed NpU  HM3y4YEHHM OO0Ied u
HEOpraHudeckol XxumMuu B 11 kiacce oCyIIEeCTBIISIETCA Ye€pe3 MCIIOJIb30BAaHUE KakK
OOIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUH, TaK W TIOHSATUM, SBIISIFOLIUAXCS
CHUCTEMHBIMU JJIs1 OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01mMe eCTEeCTBEHHO-HAYUYHbIE MOHSTHS: Hay4yHbIM (pakT, rumores3a, 3aKoH,
TEOpUs, aHalu3, CHUHTE3, KJIACCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusukKa: MaTepus, SHEPrusi, Macca, aToM, dJIECKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPre€TUYECKUN YPOBEHD, BEILIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKHUE BEIMYMHBI U CIUHUIIBI UX
W3MEPEHHUS, CKOPOCTb.



buonorus: kneTka, opraHuW3M, JKOCHUCTeMa, Owocdepa, Makpo- U
MUKPO3JIEMECHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPraHHU3ME.

['eorpadus: MuHEpasbl, TOPHBIC TOPOIbI, TOJIC3HBIE UCKOMAEMbIC, TOILIHBO,
peCypCHl.

TeXHOJIOTHS: XUMHUYECKash MPOMBIILICHHOCTh, METaUTyprusi, POU3BOJICTBO
CTPOUTEIILHBIX MaTepPUAJIOB, CEIIbCKOXO3SHCTBCHHOE IPOM3BOJACTBO, ITHIIEBAs
IPOMBIIUICHHOCTh,  (papMaleBTUYCCKass  MPOMBINIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHUX TpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB,
AJIEKTPOHHAS! POMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHHWS K pe3yjbTaraM OCBOCHUS
0o0yUalmMUMUCId TpOorpaMM CpeaHero oo6mero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeIMETHBIM W TOpeIMETHbIM). HayuyHo-meToaudeckoll OCHOBOM s
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEero
00pa3oBaHUs SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-ACITEIHLHOCTHBIM TMOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaAMeTa «XHUMHs» Ha ypPOBHE CpEIHEro
o011ero 06pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIONINUE:

O0CO3HaHHE OOYYAIOIUMHUCS POCCUHUCKOM TPaKTAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOONIPEICIICHUIO;

HaJU4Yue MOTUBAIIMU K 00YUCHHUIO;

I[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HA OCHOBE
KITFOUEBBIX [ICHHOCTEW W UCTOPUUYECKUX TPAIULINA 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIOBBIMUA yYCTAHOBKaMHU, NPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHYECKOr0 00pa3oBaHus;

HaJM4Yue MPaBOCO3HAHUS HKOJOTHUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHbBIE IJIaHBbI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeaMeTa «XHUMHS» JOCTUTalTCA B
€AMHCTBE YYEOHOM U BOCIHUTATEIHHOM JIEATCIIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COIUOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HeaJaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHITHIMA B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOUIUMHU  TMpolleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaroIMXxcs.

JIuyHOCTHBIE pe3ydbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OTBITA I[TO3HABATEIILBHOW W TPAKTUYECKON JESITEIBHOCTU
00ydJaronuxcst 1Mo peaau3ali MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YUCIE B
YacTH:

1) rpamIaHCKOTO BOCIMTAHMS:

OCO3HAHUS 00YUYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBaKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHUS O COLUMAJbHBIX HOPMax W MpaBUIaX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOU AEATEILHOCTH NPU CO3/ITaHUH YUEOHBIX
MIPOEKTOB, PEIICHUN YU€OHBIX U MMO3HABATEIIBHBIX 33/1a4, BBIMOTHEHUU XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHWs, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUYEOHOU JAEATEILHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHUA:

LEHHOCTHOIO OTHOILIEHWS K HCTOPUYECKOMY M HAay4YHOMY HaCIEIUIO
OTEYECTBEHHOW XMMHH;

YBaXEHUS K MPOLECCY TBOpPYECTBA B 0OJACTH TEOPUU M MPAKTUYECKOIO
NPUMEHEHUS XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOT'O TPYyJa YYEHBIX U NPAKTUKOB;

MHTEpeCca U N03HABATEIbHBIX MOTUBOB B [TOJIYUYE€HHUH U MOCIEIYIOIIEM aHAIU3E
nH(OpMAIINK O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEAECHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIlMH, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMHU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIIbHO-HPABCTBEHHbIEC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M IMOCTYIKH CBOMX TOBapHUIIEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHE MOCIEACTBUN 3THUX
MIOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHUs IEHHOCTEH 370poBOro W 0Oe3omacHOro olpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHns mpaBuil 0e30MacHOro oOpaleHusi ¢ BeUleCTBaMU B OBITY,
IIOBCEHEBHOM XU3HU U B TPYJAOBOM AEATEIBHOCTH;

MOHMMAHMUS 1EHHOCTH TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HaHMS MOCIEJICTBUNA W HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  YueOHO-UCCIEA0BATEIbCKOM
NEeSTENHbHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPYECKOW W JPYrUX BHAAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B pEUICHUM MPAKTHUYECKUX 3a]ay
COIMAJIbHOM HAIMPaBICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Yy4YeHUI0 npodeccuil pa3auyHOro pojia, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUH;

YBAXKEHHUS K TPYAY, JHOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIUMBHUAYAJbHOH TPACKTOPUHU
oOpazoBaHusi, Oyaymieil npodeccu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TNYeCKOro BOCIIUTAHMSA:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOIICHHUS K TPHUPOJIe, KaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIIHUSHUS
HSKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLUATIBHOU CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTHIXKEHUW XUMHH  JUIs
pelieHust BOPOCOB PAllMOHAIBHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCIUIMX Bpel OKPYKaIOLIEH
IPUPOTHON Cpejie, YMEHHsSI TPOTHO3WPOBATh HEOJIArONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEICTBUSA MPEANIPUHUMAEMBIX IEUCTBUN U NMPEIOTBpALATh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOr0 MBIIIIECHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEeSATeNbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOUN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HJACOJOTUHU
xemooouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUSl CHeUUu(PUKA XUMHUM KaK HayKH, OCO3HaHHS €€ polu B
GbopMHpPOBAHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY:KalollleM MUpE KaK O €IUHCTBE MPUPOIBI U UYeJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHWH TPOOIEeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTM XHMMHMH JJII  COBPEMEHHOMU
[MBWIM3ALUN: B €€ T'YMaHUCTUYECKON HAITPaBIEHHOCTH M BaXKHOM POJIU B CO3JaHUU
HOBOM 0a3bl MaTepHAIbHOM KYyJIbTYphl, PEIIEHUHA TJIOOAIBHBIX MpOOJIeM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPIreTUUYECKOW, MUILIEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOCCIICUCHUM YCIOBUMN
YCHEIIHOTO TPY/Ia M SKOJOTUYECKH KOM(POPTHOM KU3HHU KaXKI0T0 JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUS CYLUIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HWCIIONIH30BAThH
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIETO MUpA U



IPOUCXOAINX B HEM U3MEHEHUH, YMEHHUS JIeNaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIIUXCS JAaHHBIX C LEIbIO MOIYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIOJIB30BaTh XWMHUYECKHE 3HAHUS MJis
perieHust IpoOsieM B peaabHBIX JKU3HEHHBIX CUTYAIINX;

UHTepeca K O3HAHUIO M UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIOJIYYECHHIO HOBBIX 3HAHUH 1O XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pasNUYHbBIX cepax MpodecCHoHaTbLHON
JeSITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yJibTaTbl OCBOCHHS YU4€OHOIo mpeaMera «XuMus» Ha
YpOBHE CpeaHero o0Iero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBIE TUISt dbopmupoBaHUSs MHPOBO33PEHUS oOyyJaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIeHayYHbIC MOHATHUSA, OTPaXKAIOIIKE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIus, sIBICHUE,
mpoliece, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleA0BaHNe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCaJIbHbIe Y4eOHbIEe NeWCTBUS (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIC,

pEryJsiTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH M COITMAIEHOM KOMIIETEHIIUU 00YyUarOINXCs;
CIIOCOOHOCTD oOyuaronmxcs UCMOJIb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JNEUCTBHUS B II03HABATEIBHOU U COLMAIIBHOMN IIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICICTBUSIMU.

OBuanenue YHUBEPCAIbHbIMHA Y4eOHBbIMH MO3HABATEJIbLHbIMU
JEeUCTBUSIMMU:

1) 6a30Bble JJoruveckKue aeMcTBUSI:

CaMOCTOSITeIbHO  (hopMysMpoBaTh W aKTyalIM3UpOBaTh  MpoOsIeMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

OIPENENATh LENU JEATEIbHOCTH, 3aJaBas IApaMETpbl U KPUTEPUH HX
JTIOCTUKEHUSA, COOTHOCHUTD PE3YJIbTAThl ACATEIBHOCTH C TOCTABIEHHBIMU LIEIISIMU;

WCIIOJIb30BAaTh MPU OCBOCHUW 3HAHUU NPUEMBI JJOTMYECKOTO MBILIUJICHHUS —
BBLICJISITh XAPAKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh UX B3aUMOCBS3b,



UCTIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS ISl OOBSICHEHUS OTACIBHBIX (PAaKTOB U
SIBIICHUM;

BbIOMpaTh OCHOBaHUS M KPUTEPUM JJIs KJIaCCU(PHUKALUMU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTAaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBA3M MEXIY H3y4aeMbIMHU
SIBJICHUSIMM;

CTPOUTH JIOTMYECKHE PAaCCyKIAEHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
AHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTU U INPOTHBOPEUHS B PAcCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKIIFOUEHHS;

IIPUMEHSTH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIC IPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKasi popmyiia, ypaBHEHHE XUMHUECKOHN peakluu
— MpU PELICHUU Y4YEOHBIX MO3HABATEIbHBIX U IPAKTHMUECKUX 3a7ad, NPUMEHATH
Ha3BaHHbBIC MOJICTIbHBIC MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX ITPU3HAKOB
M3Y4aeMbIX BEIECTB U XMMUYECKUX PEAKLUN.

2) 0a30BbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIaZIETh OCHOBAMHM METOJOB HAy4YHOI'O IO3HAHMS BEUICCTB U XUMHUYECKUX
peaKLHnii;

(GbopMyIMpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSATEIbHO CQOPMYITUPOBAHHBIE BOMPOCHl B KadyeCTBE HHCTPYMEHTA
NO3HAHMUsI U OCHOBBI JUIsl (POPMHPOBAHUS TUIOTE3Bl MO IMPOBEPKE MPAaBUIBLHOCTU
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIAZICTh HABBIKAMH CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBAaTh YMEHHs HAaOMIOJATh 32 XOJ0M
npolecca, CaMOCTOSTENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIUpOBaTh
000011IEHHS ¥ BBIBObI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJEIaHHOM padoTe;

npuoOpeTaTb OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEeSATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOI0B
IIO3HAHUS.

3) padora ¢ nagopmanueii:

OpUEHTHUPOBAThCA B Pa3IMYHBIX HCTOYHMKAX UWHGopManuu (Hay4HO-
NOMyJIsSIpHAsl JIUTepaTypa XHMHUYECKOTO COJEP)KaHUA, CIPaBOYHBIE IMOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(MOPMALMIO Pa3lIWYHBIX BUAOB U (hopm
IIPEACTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTD;



(OpMyIMpPOBATH 3alPOCHl U NPUMEHATH PA3NHMYHBIE METOIbI MPU TMOUCKE U
oTbope wuHbOpPMANUK, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
onpenenéHHOro TUIa,

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYH0  (OpMYy  MpEeACTaBICHUS
uHdopmaImu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCII0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA MPU PabOTE C XUMUYECKOM
uH(popMaleil: NPUMEHATh MeEXNpeIMeTHble ((PU3NYECKUEe U MaTEeMaTUYECKUE)
3HaKHU U CUMBOIIBI, (popMyIIsl, aOOpeBHATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIsAHOCTH.

OgyaeHne yHUBepPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeHCTBHAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaE€MOU TeMbl B XOJ€ Uajora u/uiu
JIUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATb CBOU  MPEAJIOKEHUS
OTHOCHTEJIBHO BBIIIOJIHEHUS NIPEITI0KEHHON 3a/1a4U;

BBICTYNIaTh C MpE3eHTAIMEel pe3yJIbTaTOB I03HABATEIbHON JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO I COBMECTHO CO CBEPCTHUKAMU MPH BHITIOJHEHUU
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO HCCIIEJOBAHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, pealn3aluil y4eOHOro mpoekTa u (GOpMyIHpOBaTh BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI ITyTEM COIVIACOBAHWSA INO3ULUN B
x0J1e 00Cy X AeHUsI 1 OOMEHa MHEHUSIMH.

OBJ1aieHHe YHUBEPCAJbHBIMHU PEryISTUBHBIMH e CTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOK I103HABATEIbHYIO
NEeATENbHOCTh, ONpenesiss €€ Lead M 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIaraéMblii aJroput™M JACHCTBUN MpuU
BBINIOJIHEHUU YYEOHBIX U HCCJIEAOBATENbCKUX 3a7a4, BBIOMpaTh Haumboliee
3¢ pexTuBHBIN €rnoco0 MX peleHuss ¢ Y4ETOM IMOJy4YEHUS HOBBIX 3HAHHUUA O
BELIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHAIN3a U
CaMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble  pe3ysbTaThl OCBOEGHHMS Kypca «OpraHuueckas XHMHS»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  TMPEACTABICHUH O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUN ITPUPOLBI,



B (opMHpOBaHMM MBINUICHUA M KyJIbTYphl JIMYHOCTH, €€ (YHKIHMOHAIHHOU
IrPaMOTHOCTH, HEOOXOAMMOM /JIsl PELIeHUs] MPAKTUUECKUX 3a7ad U SKOJIOTMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM Cpene;

BJIQJICHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIue TMOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000110YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, JJIEKTPOOTPHULIATEIEHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpall€éHHas), MOJb, MOJISIpHas
Macca, MOJISIpHbIN 00bEM, YIIIEpOJHBIN CKEIIET, (PyHKIMOHAJIbHAS TPYIIA, paJnKall,
W30MEPHSI, U30MEPBL, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIIEBOAOPOIbL, KUCIOPOA U
a30TCOAEPKAILME COCOUHEHMsS, MOHOMEp, IIOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHHS); TEOPUUM U 3aKOHbI (TEOpUS CTPOEHUs
oprannyeckux BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHsI MAcChl BELICCTB);
3aKOHOMEPHOCTH, CHUMBOJHMYECKUN SI3bIK XHMHHM, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallie B OCHOBE NOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTOJNOTUYECKUE CBEACHHUS O CBOMCTBAX, COCTaBEe, MOJIYYCHUH H
0€30I1acHOM HCIOJb30BaHUU BAXKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
MIPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIE NPU3HAKH MOHSATHUH,
yCTaHaBJIMBAaTh UX B3aMMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSITHS MPU
OMMCAHUM COCTaBa, CTPOCHHUSI U IPEBPALICHUI OPraHUYECKUX COECIUHEHUMN;

c(OPMUPOBAHHOCTh YMEHHM HCHOJB30BAaTh XUMHUYECKYI0 CHMBOJIMKY MJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
bopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUH XUMHUYECKUX pPEAKIUH,
U3rOTaBJIMBATh MOJEIHM MOJIEKYJ OPraHMYECKUX BEUIECTB JUIsl WILTIOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAIJICKHOCTh H3YyUEHHBIX
OPraHMYeCKUX BEUIECTB II0 HMX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne CcoeAuHEeHUuM (yriIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpKallue
COCIMHEHHMSI, BBICOKOMOJIEKYJIIDHBIE COEOUHEHUs), JaBaTb MM HAa3BaHUS 10
cuctematudyeckoir Homenknarype (IUPAC), a taxke TpUBOAWTH TPUBHAIbHBIC
Ha3BaHUS OT/AEIbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, NPOINMWIEH, alEeTHIIEH,
STUJICHIJIUKOIb, TIUIEpUH, (EeHod, (popMmanbaerul, aleTaabIeruja, MypaBbUHas
KHCJIOTA, YKCYCHAsl KMCJIOTA, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAs KUCIIOTA, IJII0K03a,
bpykTO3a, KpaxMas, LeII0103a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHHUS OIpENesaTh BHIbl XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSATHh TIOJIOKEHHUS] TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa A 00bsICHEHHS 3aBUCIMOCTH CBOWCTB
BELIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHMS MacChl BEILIECTB;



c(hOpMHUPOBAHHOCTH YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3HUECKHEC
U XHMHYECKHE CBONCTBA THUIWYHBIX MPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHUYeCcKUX BeIlecTB (METaH, 3TaH, dTUIICH, MPOMNUJIEeH, alleTujieH, Oyraauen-1,3,
MeTunoyTaaueH- 1,3, 6eH30J1, METaHOJ, ATaHOJI, STUJICHTJIMKOIb, TJIUIEPUH, PEHOT,
aleTaabJeru, MypaBbluHasi U YKCYCHasl KMCJIOTHI, TJIFOKO03a, Kpaxmal, IeJUI003a,
AMUHOYKCYCHAasl KHCIIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3h MEXIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUUYECKHX PEAKIUNA C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYI;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
CBIpBs (HE(TH, MPUPOAHBII ra3, yroib), CIIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
IPUMEHEHUE TIPOYKTOB MEPepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS 10 XWMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOJIYKTa
peaKIny 10 U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO M3 HCXOTHBIX BEIISCTB
VIV IPOAYKTOB PEAKITNN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJb3YEeMbIX B XUMUU MPU U3YyUYEHUU BEIECTB U
XUMUYCCKUX SBJICHUH (HaOI0ICHNE, M3MEPEHUE, SKCTICPUMEHT, MOJICTTUPOBAHNE),
WCIIOJIb30BaTh CHUCTEMHBIC XHWMHWYECKHE 3HAHUS Uil TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYalldsiX, CBS3aHHBIX C BEIIECTBAMH H WX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOIaTh MpaBuia MOJIb30BAHUS XUMUYECKOM
NOCy/I0l U J1TabOpaTOpHBIM O00OpPYJOBAaHHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIECTBAMHA B COOTBETCTBHM C MHCTPYKIUSMH TO BBITOJTHEHHIO J1aO0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW ITUIAHUPOBATH U BBIIONHATH XUMHYECKUI
IKCIIEPUMEHT (TIPEBpAILEHUs OPTaHUYECKHUX BEILECTB MPU HAIPEBAHUH, MTOTYUYEHUE
ATUJICHA U U3YUYCHHUE €TO CBOWCTB, KAUECTBCHHBIC PEAKITUN OPTAaHNYECCKUX BEIIECTB,
JeHaTypanus O0eJIKOB MPU HATPEBAHMH, IIBETHBIC PEAKIINH OCITKOB) B COOTBETCTBUU
C TMpaBWIaMU TEXHUKH O€30MaCHOCTH TpU OOpalieHuHd C BEIIECTBAMU U
7a00paTOpHBIM  O00OpYAOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3aluCH YPaBHEHUH COOTBETCTBYIOIIUX pEaKIHH U
(GhOpMyIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCT, YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(OpPMAIMIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOU
uHopmanu, MaTepuer u apyrux);

chOpMUPOBAHHOCTh ~ YMEHUW  COONIOJATh  MpaBWiIa  DKOJOTHYECKU
1eJIeCO00Pa3HOr0 TOBENEHUS B OBITY M TPYAOBOH JEATENBHOCTH B IENIAX
COXpaHEHUsI CBOETO 3J0POBBS U OKPYKAIOIIEH MPUPOTHON Cpelbl, OCO3HABATh



ONAaCHOCTh BO3JICMCTBUSI HAa >KHUBBIE OPraHU3MbI OMNPEACICHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMmbIca Tokazarens 1K, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS W MPEAOTBPALICHUS KX BPEAHOTO BO3JCHCTBUS Ha OPraHu3M
YEJIOBEKA,

JUIs 00Y4YarOIIUXCsl ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX IO3HAHUS BEIIECTB W
XUMHUYECCKHX SIBICHUM;

JUISL CJICTIBIX MW CJIA0OBHSIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anmucu XUMUYECKUX

bopmy.
11 KJIACC

[IpenmeTHBIe pe3ylbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPAKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMUU B IO3HAHUU SIBJICHUW TPUPOIBI,
B (GOPMUPOBAHWHU MBIIUICHHS M KYJIbTYphl JIMYHOCTH, €€ (DYHKIIMOHATBLHON
rPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUYECKUX 3aJ1ad U SKOJIOTHICCKH
000CHOBaHHOTO OTHOIICHUS K CBOEMY 3/IOPOBBIO M MPUPOIHOM CpeJie;

BJIAJICHUE  CUCTEMON  XHMMHWYECKUX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraloIyue IMOHATHS (XUMUYECKUH 3JEMEHT, aToM, u30Tom, S-, pP-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJSAPHBIA OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAsl, MOHHAS, METANTMYECKas, BOJIOPOJIHAS ), KPUCTAJUITMUECKasl PEIIETKa,
TUMNBl ~XUMHUYECKUX  PEAKIMUH, PACTBOpP, DIJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJEKTPOJIUTUYECKAs] JTHUCCOLMALMS, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE DPaBHOBECHE); TEOPUHU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON AucconManuu, nepuoauueckun 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAaHEHHS U MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIUYECKHU SI3bIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IMOHUMAHWUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHMYECKHX SIBIICHHM, (PAKTOJOTHMYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUU M 0€30MMacCHOM HCMOJIb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBIC NPHU3HAKH MOHSATHH,
YCTaHABJIMBATh UX B3aUMOCBSA3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIHUE ITOHATHUS IIPH
OIMCAaHUU HEOPTAaHWYECKUX BEIIECTB U UX NIPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHUH  XMMHYECKUX  pPEAKIUH,



cucremarnueckyro HomeHkIatypy (IUPAC) u TpuBnansHble Ha3BaHUs OTACIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblid ra3, yIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAs! U3BECTh, MUTHEBAs CO/IA, MUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN ONPENIENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPO/IHAS) B COCIUHEHUSX, THUII
KPUCTAJJIMYECKON PEIIETKH KOHKPETHOTO BEIleCTBa (aTOMHAas, MOJEKYJSpHasi,
MOHHAs!, METAJUIMYECKas), XapakTep Cpeibl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCIUHCHM;

c(hOpMHPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTaHWYECKUX BEMIECTB IO HMX COCTaBYy K OMNpPEACIEHHOMY KiacCy/TpyIie
COEAMHEHUN (IIPOCThIE BEUIECTBA — METAJJIbl U HEMETAJIbl, OKCUbl, OCHOBAHU,
KHUCIIOTHI, aM(OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PAaCKPBIBATh CMBICH MEPUOIUYECKOro 3akoHa Jl.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX »dJieMeHTOB 1-4 mnepuonoB Ilepumoanueckoit cucrembl
xuMuueckux snemMeHToB JI. M. MenneneeBa, HCIONB3ys MOHATHS «S-, P-, O-
AJIEKTPOHHBIE OPOUTAIINY, «IHEPTETUICCKUE YPOBHINY», OOBSICHATH 3aKOHOMEPHOCTH
WU3MEHEHHUSI CBOMCTB XMMHYECKHUX AJIEMEHTOB U UX COEAUHEHHI MO MepuojaM u
rpynmnam [lepuoauueckoint cucTeMbl XUuMHUYECKUX diieMeHTOB [[. 1. Menneneesa;

chOpMUPOBAHHOCTh ~YMEHHMM  XapakTepu3oBaTh (ONMUCHIBATh)  OOIIME
XUMHUYECKHME CBOICTBAa HEOPraHUYECKUX BEILIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPkKAATh CYLIECTBOBAHUE T€HETHUYECKON CBSI3M MEXK]Yy HEOPraHUYECKUMU
BEILIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(UIMPOBATH XUMHUYECKHUE PEAKIUU IO
pa3IMUHBIM TPU3HAKaM (YUCIYy M COCTaBy pEarupyroliux BEIIECTB, TEIJIOBOMY
b deKTy peaxiuy, W3MEHEHUIO CTEMCHEW OKHUCIICHHS SJIEMEHTOB, 0OpaTUMOCTH
peaKkIuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTaBJISATh YPABHEHMSI PEAKIMA pa3IUYHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKIIUii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUS, IPU KOTOPBIX ATU PEAKIIMH UAYT JO KOHIIA;

c(OPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, TOJITBEPKIAIOIIIE
KAUEeCTBEHHbI COCTAB PAa3JMYHbIX HEOPraHMYECKUX BEIECTB, PACIO3HABAThH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BEILIECTB;



c(OPMHUPOBAHHOCTh YMEHHH  pacCKpbIBaTh CYIIHOCTh OKHUCIHTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATHUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKIu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aeicteus (mpunuui Jle [larense);

c(OpPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJICHHOTO MOJIYYEHHUs] CEPHOUM KHUCIIOThI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUA 00 OOIMWX HAyYHBIX MPHUHIIMIAX H
HKOJIOTUYECKUX MPOOJIEeMaxX XUMUUYECKOTO MTPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS] C HCIOJIb30BaHUEM
MOHATHUS «MACCOBast 10JIs BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHH Ta30B MpHU
XUMHUYECKUX PpEaKIMsIX, MacChl BelIeCTBA WIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakiuu
BEIIECTB, TEIIOBOro 3¢ (deKTa peakini Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOIaTh MpaBuia MOJIb30BAHUS XUMUYECKOM
NOCy/I0l U J1TabOpaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBITOJTHCHHIO J1a0OPaTOPHBIX
XUMHUYECKUX OIBITOB,;

c(OPMHUPOBAHHOCTh yMEHUW IUIAHUPOBATH U BBINIOJHATH XUMHYECKUI
HKCIIEPUMEHT (pa3ioKeHHEe MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
ONpEeNETIeHNUE Cpellbl PacTBOPOB BEUIECTB C MOMOILBIO YHHBEPCAIBHOIO
WHINKATOPA, BIMSHUE PA3IUIHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKITUH,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHBIE pPEaKIuu Ha cyib(ar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMaM «Metamibl» U «HemeTramib»y) B COOTBETCTBUM C MNpPaBHIAMH TEXHUKU
0e30MacHOCTH NPHU OOpAILEHUHU C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAaHUEM,
MPEACTABIATh PE3yJNbTaThl XHWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX peaKInii U GOpMyIUpOBaTH BHIBOJBI HA OCHOBE ATHX
pe3yIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMIO, TMOJy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpPEICTBAa MacCOBOM
KOMMYyHUKanuu, UHTepHET U IpyTHX);

chOpMHUPOBAHHOCTh ~ YMEHUW  COONIOJATh  MpaBWiIa  DKOJOTHYCCKH
1[EJIeCO00pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IEJISIX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpYXKarolled MPUPOTHON Cpebl, OCO3HABATH
OTIACHOCTH BO3JICHCTBHUS HA )KUBBIC OPTraHU3MBI OMPEACIEHHBIX BEIICCTB, TOHUMAs



cmbicn mokaszarens [IJIK, moscHaATe Ha mpumepax CcrnocoObl YMEHBIICHUS W
IIPEAOTBPALLECHUSA UX BPEIHOTO BO3ACHUCTBHS HA OPraHU3M YEJIOBEKA,

IUIg 00y4aroUIMXcsi ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3[10POBBSI: YMEHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIIECTB M
XUMHYECKUX SIBJICHUN;

JUISL  CHENbIX M CHAa0OBHIAAIIMX OOYYaroIMXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCHHYIO crcTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XMMUYECKUX

dbopmyiL.
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Koan4gecTBO 4acoB
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OCHOBHBIE [TOJIOKEHMUSI
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13
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AJIKHHBI: COCTaB U 0COOCHHOCTH
CTPOCHUS, TOMOJIOTUYECKUMN PsiI.
AneTuneH — npocTeNInm
MPECTABUTENb ATKHHOB

Brrunciienus 1o ypaBHeHUIO XUMHYECKOM
peakuuu

Apensbl: 6eH30J1 U TOJTyoJ. TOKCUIHOCTD
apeHoB

['enernyeckas CBSA3b yIiIEBOJAOPOJIOB,
MIPUHAIEKAIINX K Pa3IMYHbIM KJlaccaM
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MPUPOIHBII ra3 U MOMyTHbIE He(TIHbIC
rasbl, He)Th ¥ IPOAYKTHI €€ epepaboTKH
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBIN ra3 U MOMyTHbIE HEPTIHBIC
ra3el, He()Th ¥ MPOAYKTHI €€ epepaboTKu
Kontponbnas paboTa mo pazaeny
«YTIIeBOAOPOIBD)

IIpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BooponHas cBs3b
MHoOroaToMHbI€ CIIUPTHI: ITUIICHTIIUKOIb
U TTUIEPUH

@eHOJI: CTPOCHUE MOJIEKYJIBI,
¢bu3znyeckre U XUMHUYECKUE CBOMCTRA,
MIpUMEHEHNE

Anpneruasl: GpopManbaeTua U
aneranbAeTuI. AETOH
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OnHOOCHOBHBIE TIpe/ieNIbHBIE KapOOHOBBIE

KHUCJIOTBI: MypaBbUHAas U YKCyCHast

[TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CTeapI/IHOBafl " OJICMHOBAs KHUCJIOThI, KaK
NpeaACTaBUTCIIN BBICHIUX Kap60HOBI)IX
KHCIIOT

MBpbL1a KaKk COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHiCTBIE

CrnoxHble 3(upbl Kak MPOU3BOIAHbIE

Kap6OHOBLIX KHCJIOT. FI/II[pOJ'II/IS CJIOZKHBIX

3¢upoB
XKupsr: runponus, npuMeHeHune,
Ouosornyeckasi pojb )KHUPOB

VYTaeBojsl: COCTaB, KiIaccuukanus.
Baxneiimme npeactaBuTeNIu: TIIIOK03a,
bpykTo3a, caxaposa

Kpaxmai u nemironosa Kak NpupogHble

MIOJIMMEPBI

KonrtpomnbHas paborta no pasaery
«Kucnopozacoaepskariyue opraHu4ecKue
COCIIMHEHUS

AMWJHBI: METHJIAMUH W aHUJINH

AMUHOKHCIIOTHI Kak aM(pOTepHbIe
OpPraHMYECKUE COETUHEHUS, UX
ouosiornueckoe 3HaueHue. Ilentuapt

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS



33 OCHOBHBIE TTOHSITHS XUMHH

BBICOKOMOJIEKYJISIPHBIX COE€UHEHUN

OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH.
[TnacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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11 KITACC

Ne

n/n

KoanuyecTBO 4acoB

Tema ypoka KonTpoJbHble
Bcero
padoThI

XUMHYECKUN dIIEMEHT. ATOM.
DneKkTpoHHas KOH(pUTyparus aToMOB

Ilepuonnueckuit 3akoH u [lepuoanueckas
cHCTeMa XUMHYeCKuX 3aemenToB /. .
MeHeneesa, ux CBsi3b C COBPEMEHHON
TEOPHEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB U UX COGIII/IHGHI/Iﬁ
I10 TpyIIIaM U NepuojiaM. 3HaueHHe
MIEPUONYECKOTO 3aKOHA U CUCTEMBI
xuMmudeckux anemenToB /.M. MenaeneeBa
B Pa3BUTHHU HAYKH

CrpoeHue BemiecTBa. XuMU4ECKasi CBS3b,
e€ BU/IbI; MEXaHU3MBbI 00Pa30BaHUS 1
KOBAJICHTHOM CBA3U. BonopoaHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenp okucneHus. Beniectsa
MOJICKYJISIPHOT'O 1 HEMOJICKYJIAPHOT'O
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.

HcTuHHBIE U KOJJIOUTHBIE PACTBOPBHI. 1
MaccoBas 105151 BElIeCTBa B pacTBOpE

IIpakTH4eckue
padoThI

Jlara
HU3yYeHUS

DJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcbl
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Krnaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX COCTUHEHUMN.
I'eneTnueckas CBA3b HEOPraHUYECKUX
BEIIECTB, PA3JIMYHbIX KJIACCOB

Knaccudukanus XuMuueckux peakuui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPH
XUMUYECKHUX PEAKLIUAX

Ckopoctb peakuuu. OOpaTumMble peakuy.
XHUMHUYECKOE PAaBHOBECHE

[IpakTrueckas padora Ne 1. «Bnusaue
pa3IuyYHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

DNEeKTpOTUTHYECKAs TUCCOIHALINS.
[Toustue o BogopoaHOM mokasareie (pH)
pacTtBopa. Peakiiuu noHHoro oomeHa.
I'maponus opraHnyecKux u
HEOPTaHMYECKUX BEIIECTB

OKHCIUTETEHO-BOCCTAHOBUTEIILHBIC
peakimn. [TonsiTHe 00 3MeKTpon3e
pacIIaBOB U paCTBOPOB COJICH

Konrtponbnas pabota no pasuerny
«Teopernyeckue OCHOBBI XUMHUU»

MerTanmsl, uX MOJI0KEHHE B
[Teproauueckoit cuCTEME XUMHUYECKHX
anemenToB . 1. Meunneneena u
0COOCHHOCTH CTpOCHUsI aTOMOB. O01IHe
¢u3nvecKre CBOMCTBA METAIIJIOB
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CrnnaBel METaIOB. DJIEKTPOXUMUYECKUI
PsA HAIIPSKEHUN METaJIOB

XUMHYEeCKHe CBOMCTBA BaKHEHIIINX
METaJIOB (HATpHid, Kamuil, KalbLUH,
MarHui, aJlOMUHUAN) U UX COSTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIUHEHUN

XuMHYECKHE CBOMCTBA IIMHKA, JKeIe3a U UX
COeTUHEHUN

[IpakTuyeckas padora Ne 2. "Pemenune
HKCHEPUMEHTAIbHBIX 33134 110 TEMe
«Meramiby»"

Hewmeranmnel, nx nogoxxeHue B
[Tepronuueckoit cucreMe XMMUYECKUX
aneMmenToB [. 1. MenneneeBa u
0COOCHHOCTH CTPOCHHUSI AaTOMOB
®dusnuecKkue CBOMCTBAa HEMETAJIIOB.
AJIOTpOnHs HEMETAJUIOB (Ha puMepe
KHCJIOpoJia, cepbl, hocdopa u yrieposia)
XHWMHUUYECKUE CBOMCTBA I'AJIOTEHOB, CEPBI U
HUX COeIUHEHUN

XuMUYecKue cBOWCTBa a30Ta, hocdopa u
HUX COeIUHEHUN

XUMHUYECKUE CBOMCTBA yIIIepOaa, KpEMHUS
U UX COeOUHEHUN

IIpuMeHeHre Ba)KHEMIINX HEMETAIUIOB U UX
COCMHEHMI
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O0001IeHrEe U CUCTEMATH3AIMS 3HAHUH 110
TeMe «Hemeramnsy. Berauciaenus mno
YPaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKHUE PACUETHI

IIpaktuyeckas padora Ne 3. «Pemenune
9KCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME
"Hemeramnasl"»

Kontponbhas paboTa mo temam
«Meramne» u
«Hewmeramnby/Beepoccuiickas
MpoBepoyHasi pabora
Heoprannueckue u oprannueckue
kucioTel. Heoprannueckue u
OpraHUYECKHE OCHOBAHUSA

AmdoTepHbIe HEOPraHUIECKHE U
opraHuydeckue coeuHeHus. ['eneTnueckas
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB

Poins xumun B obecnieueHNH
HKOJIOTUYECKO, YHEPTeTUIECKOH 1
MUILEBOM 0€30MacCHOCTH, Pa3BUTHU
MEAULUHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX
MPUHITUIAX TPOMBIIUICHHOTO TOTYYCHHUS
Ba)KHEHUIIINX BEIIECTB

YenoBek B MHPE BCHIECCTB U MATCPUAJIOB

XHMHS U 310pOBbE YEIIOBEKA
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