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Pabouas mporpamma ydeOHOTO TIpenMeTa pa3paboTaHa Ha OCHOBE (elepallbHOTO TOCYIaPCTBEHHOTO
00pa30BaTEeNILHOTO CTAaHJApTa CpPeaHEero NpPOo(ECCHOHAIBLHOIO O00pa30BaHUS MO CHEIHAIBLHOCTH
09.02.06 CeteBoe u cucremHoe aamuuuctpupoBanue ([Ipukaz Munnpocsemenus Poccuu ot
10.07.2023 Ne 519 «OO6 yrBepkaeHUU QeaepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIHHOTO
CTaHmapra cpenHero mnpodeccuonanpHoro ooOpaszoBanusi mo creruansHocTH 09.02.06 CereBoe u
CHCTEMHOE aJIMUHUCTpUpOBaHKe» (3apeructpupoBaHo B Munrocte Poccun 15.08.2023 Ne 74796)),
denepanbHOTO TOCYIAPCTBEHHOTO O00pa30BaTENFHOTO CTaHIApTa CPEAHEro oOmero oOpa3oBaHHS
(ITpuka3 Munobpuayku Poccum  or 17.05.2012 Ne 413 «OG6 yrBepkaeHun (eaepaabHOTrO
roCyJITapCTBEHHOTO 00pa30BaTeIbHOr0 CTaHAApTa CpeaHero obmero oopazoBaHus» (3aperucTpupoBaHO B
Muntocre PO 7 urons 2012 r., Ne 24480)), Ha ocHoBe DenepanbHOi 00pa3oBaTeabHON MPOrpamMMbl
cpennero obmero obpaszoBanusi (Ilpukaz MunnpocBemenuss Poccunm ot 18.05.2023 Ne 371 «O6
YTBEpXKACHUN  (enepanbHOii  00pa3oBaTeIbHOM  MPOTpaMMbl  CPEHEro  O0mero  oOpa30BaHUSY
(3apeructpupoBano B Munrocre Poccum 12.07.2023 Ne 74228))u denepanbHoil 00pazoBaTenbHON
MIPOTPAMMBEI TI0 YI€OHOMY TIPEIMETy XUMUSL.

Opranuzanug-pazpadotunk: @OI'BOY BO «CI'Y wumenn H.I'. Yepnsimesckoro» Kommemxk
paguosnekrponuku umenu [1.H. S6moukoBa

Pazpabotunk: DenoroBa H.C.— mnpenomaBatenr Kosmemka  pagModIeKTPOHUKH — UMEHHU
I1. H. SIonoukoBa
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IHosicHuTEIbHASA 3aAIIUCKA

OcHOBY TOAXOJIOB K pa3paboTke mpumepHOl paboueit mporpammbl COO mo XuMuu, K
OTIpesieNieHnIo O0Imel crpareruu oOy4deHHs, BOCIUTAHHMS W Pa3BUTHUS, OOY4YalOMIMXCS CPEACTBAMH
y4eOHOTO mpeaMera «XuMusi»,Ha 0a30BOM ypOBHE, COCTaBWIIM KOHIENTyalbHbIe mosioxkeHust GI'OC
COO o B3auMOOOYCIOBICHHOCTH II€JIeH, COIEp)KaHUs, pe3ylIbTaTOB OOydeHHS M TPEOOBaHHUU K
YPOBHIO TIOATOTOBKH BBIITYCKHUKOB.

B cooTBercTBUM ¢ naHHBIMU TOJIOkKEHUsIMU padouas nporpamma COQO (6a30BbIM ypOBEHB):
yCTaHaBIMBaeT  oOs3aTenpHOE  (MHBApUAHTHOE)  NPEIMETHOE  COJIEp)KaHUE,  OIpeeliseT
KOJIMYECTBEHHBIE M KAYECTBEHHBIE €0 XapaKTePUCTUKH Ha KaXKIOM OJTalle W3Yy4eHHsS NpeIMeTa,
MpeIyCMaTPUBACT HMPUHIMIIEI CTPYKTYPUPOBAHUS COJIEPKAHHUS M PACTIPEICICHUSI €r0, 10 OCHOBHBIM
paszzgenaM M TeMaM Kypca; JaéT NPUMEPHOE paclpelesieHne Yy4eOHbIX YacoB IO TeMaTHYECKUM
pazzenaM, peKOMEHAYeT IPUMEPHYIO MTOCIEI0BATENbHOCTh U3YUEHHSI OT/IENBbHBIX TEM Kypca C YU4ETOM
MEXIIPEIMETHBIX M BHYTPH TPEIMETHBIX CBS3€H, JIOTHKH YY€OHOTO TPOIEcca, BO3PACTHBIX
0COOEHHOCTEN 00ydaromuxcs; 1aéT METOIUYECKYI0 MHTEpPIIPEeTalMIO LeJell U3ydeHus MpeaMeTa Ha
YpOBHE: COBPEMEHHBIX IPUOPUTETOB B CUCTEME CpeIHEro mnpo¢ecCHOHAIBLHOrO0 00pa30oBaHMs,
coJiepKaTeIbHON XapaKTePUCTUKH TUIAaHUPYEMBIX Pe3y/IbTaTOB OCBOEHMSI OCHOBHOW 00pa3oBaTeIbHON
MIpOrpaMMbl  CpeHero o0miero o00pa3oBaHus (JIMYHOCTHBIX, METANpPEAMETHBIX, MPEIMETHBIX),
OCHOBHBIX BHUJIOB Y4€OHO-TI03HABATEIbHOU JEATENILHOCTH 00Y4aromerocsi Mo OCBOEHUIO COJIEpKaHus
npeaMera

JlaHHas TporpaMMa SIBJISIETCSI OPHEHTHPOM [UIS COCTABJIICHUS pabOYMX IMPOrpaMM, aBTOPHI
KOTOPBIX MOTYT TPEITIOKUTH CBOW MOAXOJ] K CTPYKTYPHPOBAHHIO M TIOCIEIOBATEIBHOCTH M3YUEHUS
yueOHOro Marepuajia, a Takke CBOE BUICHHME OTHOCHTEIHHO BO3MOXKHOCTH BbIOOpa BapHaTHBHOU
COCTABJISIIOIIEH COJIEP)KaHMS TPEAMETa JOTOJHUTEBHO K 0053aTeIbHOM (MHBApUAHTHOW) YacTH €Tro
COJIepKAHUS.

OBLIAA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «XUMMU S

Xumuyeckoe 00pa3oBaHue, NOJydaeMoe 00yqJaroIUMHUCS, SBJISETCS HEOThEMIIEMON YacThiO UX
oOpazoBaHHOCTU. OHO CIY)KUT 3aBEpIIAIONIMM JTAllOM pealu3allii Ha COOTBETCTBYIOLIEM €MY
0a30BOM ypOBHE KJIIOYEBBIX [IEHHOCTEH, MPUCYIINX IEJIOCTHOW CUCTEME XMMUYECKOro 00pa3oBaHUs.
OTU LEHHOCTH KacaroTcsl MO3HAHUS 3aKOHOB MPUPOJbI, (GOPMHUPOBAHMS MUPOBO33PEHUS U OOIIEH
KYJIBTYpbl YeJIOBEKa, a TaKXke 3KOJOTMYeCKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3I0pPOBBIO U
npupoaHoi cpene. Peanmsyercs xumudeckoe oOpa3oBaHHE OOYy4arOIIMXCS CPEACTBAMHU Y4eOHOTO
npeaMera «XHUMHUS», COJAEPKAHUE M TOCTPOEHUE KOTOPOTO OIpeNeieHbl B MPOrpaMMe ¢ y4ETOM
crenu(pUKy HAyKu XUMHH, €€ 3HaYeHHs B MIO3HAHUU MPUPOJBI U B MaTepUaIbHON KU3HU 00IECTBa, a
TaKke ¢ y4€ToM OOIIMX LeNiell U MPUHIUIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI
cpenHero obmiero obpaszoBanusi B Poccuiickoit @enepauuu. Tak, Hanpumep, npu (HOpMHUPOBAHUU
coJiep>KaHus npeaMera «XUMUs YUYTEHBI CIEAYIONINE MOJOKEHHUS O Crelu(UKe U 3HAUCHUU HayKu
XUMHH:

- XuMHs Kak DJIEMEHT CUCTeMbl €CTECTBEHHBIX HAyK HIpaeT O0co0yl0 poJib B COBPEMEHHOM
LMBUIU3AIMU, B CO3/JaHUU HOBOW 0a3bl MarepHalbHON KynbTypbl. OHa BHOCHUT CBOHM BKJIaa B
(dbopMHUpOBaHHE PAIMOHATIHLHOTO HAYYHOTO MBILIUICHUS, B CO3JIaHUE IEJIOCTHOTO IMPEACTaBICHUS 00
OKpPY’KaIoIlleM MHUpPE KaK O €IMHCTBE MPHUPOJIBI U UeIOBeKa, KOTopoe POPMHUPYETCS B XUMUU HA OCHOBE
MMOHMMAaHMSI BEUIECTBEHHOTO COCTAaBa OKPYXKAIOUIEr0 MHpPa, OCO3HAHUS B3aUMOCBS3U MEXAY
CTPOEHHUEM BEIIECTB, MX CBOMCTBAMH U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

- TecHO B3aMMOJCHUCTBYS C IPYIrMMH €CTECTBEHHBIMU HAayKaMH, XUMHUS CTajla HEOThEeMJIEeMON
4acTbI0 MHUPOBOW KYIBTYpBI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TPYAA W KM3HH KaKJIOTO YJIeHa
obmectBa. CoBpeMeHHass XUMHUS KaK Hayka cO3MJaTellbHas, KaK HayKa BBICOKUX TEXHOJOTHI
HampaBJieHa Ha PEIIeHHe TI00aNbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTUS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUIIEBO, SKOJIOTHUECKON 0€30MaCHOCTH U OXPaHbI 3I0POBbSL.

B cootBerctBuu ¢ obmumu nensmu u npuHimmnamMu COO conepkanue mnpeaMera «XUMUsD»
OPUEHTHUPOBAHO MPEUMYILECTBEHHO Ha OOIIEKYIbTYPHYIO IOATOTOBKY 00YJaIOIMIUXCSI, HEOOXOTUMYIO
UM 751 BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOUEHHUS B KH3Hb COIMYMA,
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MPOJIOJDKEHHS 00pa30BaHUs B PA3IMUHBIX 00JaCTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHEH.

CocraBisitoliMMHy IpeaMera «XUMHUS» SBISIOTCS 0a30Bble Kypehl — «Opranndeckas XUMUs»
n «O0mas ¥ HeopraHuyecKast XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPYKAHHSI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHW 10 HEOPraHWYECKOW XMMHH (C BKIIOYCHHEM 3HAHWH W3
oOmiell XMMUU) U OpraHudeckoil xumuu. PopMHpOBaHWE JAHHOW CHUCTEMBbI 3HAHWUN TPU U3YyYCHUU
npeaMera 00ecreYnBaeT BO3MOXKHOCTH PACCMOTPEHHS BCETO MHOT00Opas3usi BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB M TEOPHIA XUMUHU.

Crpykrypa conepkanus KypcoB — «Opranmueckas xumus» u «OOIIas ¥ HeopraHudeckas
XUMUsD» cHOPMHUpPOBAHA B NPOTrpaMMe HAa OCHOBE CHUCTEMHOTO IMOJXOJa K H3YyYCHHIO Y4eOHOTO
Marepuaga ¥ OOYCJIOBJIEHA HCTOPHUYECKU OOOCHOBAHHBIM pAa3BUTHEM 3HAHUM Ha ONPENEesIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XMMHUH BELIECTBA PACCMAaTPUBAIOTCS HA YPOBHE
KJIACCUYECKOW TEOPHUM CTPOCHMS OPraHMYECKUX COCAVHEHUM, a TAKKE€ HAa YPOBHE CTEPEOXMMHUYECKUX
U DJIEKTPOHHBIX NPEACTaBIEHUI 0 CTpoeHHH BelecTB. CBeaeHUs 00 U3ydaeMbIX B Kypce BEIecTBax
JAl0TCsl B Pa3BUTUU — OT YIJIEBOJOPOJOB JIO CIIOKHBIX OMOJIOTMYECKM AaKTUBHBIX COeIMHEHUi. B
Kypce€ OpraHM4eckol XUMHH TOJYy4aroT pa3BUTHE CQHOPMUPOBAHHBIE B OCHOBHOW MIKOJIE
MepBOHAYAJIbHBIE MPECTABICHUS O XUMHYECKON CBS3H, KIACCU(PUKAIUOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XMMUYECKON PEAKIINH.

[log HOBBIM yrjaom 3peHuss B mpeaMere «XuMus» 0a30BOro YpOBHsS paccMaTpuUBaeTcs
W3Y4YEHHBIN B OCHOBHOI IIKOJIE TEOPETUUYECKUI MaTepuan U (paKkTOJOTUYECKUE CBEACHUS O BEIIECTBAX
U XUMHYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0Iiasi 1 HeopraHudeckas XuMus» ydaiumcs
MIPEIOCTABIISIETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE TIEPUOINYECKOTO 3aKOHA C O0IIETEOPETUYECKUX U
METO/I0JIOTMYECKUX MMO3UIIHHN, TITy0Ke MOHATh UCTOPUYECKOE N3MEeHEeHNe (QYHKIMMA 3TOro 3aKOHa — OT
o0oOmaroiei 10 00bSICHSIOMENH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMI O BaXKHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHWH, CBOMCTBAX U
IIPUMECHEHUH, 4 TaKKe O XUMHUYECKMX PEaKUUsAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IPOTEKaHU,
MMEIOIIKUMU KYJIBTYpPOJIOTHYECKUN M MPUKIAJHON XapakTep. DTH 3HaHUSA CIIOCOOCTBYIOT MOHUMAaHMIO
B3aMMOCBSI3U XMMHHU C APYTUMHU HayKaMH, PaCKpbIBAIOT €€ POjb B MO3HABATEIBLHOW M IMPAKTUYECKON
NeATeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHMIO YBaXKEHUs K IPOLECCY TBOPYECTBA B 00JIacTH
TEOPHUH M TPAKTUYECKUX MPUIOKEHUN XHMHH, IIOMOTAIOT BBITYCKHHKY OpPHEHTHPOBATHCA B
OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX NpoOIeMax, CBI3aHHBIX ¢ XMMHEH, KPUTHUECKU OCMBICIINBATh
UHGOpMALMI0O U MPUMEHATb €€ JUIs TNONOJHEHUs 3HAHWM, pEIIeHHs WHTEJUIEKTyalbHbIX U
HKCIIEPUMEHTANIbHBIX UCCIIEI0BATENbCKUX 3a4au. B 1ienoM copepkanue yueOHOTo npeaMera « XuMus»
JAHHOTO YPOBHSI M3y4€HMsI OPUEHTHPOBAHO Ha (POPMUPOBAHHUE y O0YJArOIIUXCS MUPOBO33PEHUYECKOM
OCHOBBI /7151 MIOHUMaHUs (PUIOCO(PCKUX MAEH, TAKMX KaK: MaTepUabHOE €JMHCTBO HEOPTaHUYECKOro
U OpraHMyYecKoro Mupa, OOYCIOBJIIEHHOCTb CBOMCTB BELIECTB HX COCTABOM M CTPOCHHEM,
[I03HABa€MOCThb IPUPOJHBIX SIBICHUM IIyTEM DOKCIIEPUMEHTa U PELICHUS IHPOTUBOPEUUN MEXKAY
HOBBIMH (paKTaMH U TEOPETUYECKMMHM MPEANOChIIKAMH, OCO3HAHUE PpOJIM XHMHUU B DPELICHUU
9KOJIOTHYECKUX MTPO0OIIeM, a Takxke MpodsieM cOepeXeHUsl SHEPTeTHUECKUX PECYPCOB, ChIPbs, CO3AAHUS
HOBBIX TEXHOJIOTUI U MaTEpUaJIOB.

B nutane pemieHus 3a1ad BOCIUTAaHMS, PAa3BUTHS U COLMAIM3ALMM OOyYarOIUXCsS NPUHATHIC
IIPOrpaMMOM HOJIXOAbl K OIPEICIICHUIO COACPKAHHUA M IOCTPOCHMs IPEAMETa IIPelyCMaTpUBaIOT
¢dopmMupoBaHHue y 00y4arOUXCS YHUBEPCATIbHBIX YUeOHBIX JEHCTBHI, UMEIOMMX 0a30BOe 3HAYEHUE
JUIL  pa3iM4YHBIX BHJOB JIEATENIHOCTH: pelleHus mnpobjeM, IMOoMCcKa, aHauu3za U 00paboTKH
uHboOpMalY, HEOOXOJAUMBIX Ui TNPHOOpPETeHHs ONbITa MPAKTUYECKOM M MCCIeI0BaTeNbCKON
JESITEIbHOCTH, 3aHUMAIOIEN BaXKHOE MECTO B TIO3HAHUH XMUMHH.



HEJIA U 3AJJAYU YYEBHOI'O ITPEJIMETA «XUMMUS»

B mpaktuke mnpenonaBaHus XUMUM Kak B OCHOBHOM, Tak M B CPEIHEW IIKOJIE, IIpU
ONPEIEICHUN COJEPKATEIbHON XapaKTEpUCTUKU LeNed H3Yd4eHUs I[peiMeTa HalpaBlIeHUEM
MEPBOCTEIIEHHON 3HAYUMOCTH TPAJUIIMOHHO MPH3HAETCS (POpPMUPOBAHUE OCHOB XMMHYECKOW HAYKH
Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON eI TEIHHOCTH YeJIOBeKa U KaK OJJHOTO M3
KOMITIOHEHTOB MHUPOBOI KynbTypbl. C METOAMYECKON TOYKHU 3PEHUS TaKOM MOAXOJ K ONpeAETICHUIO
Lenel U3y4eHus MpeIMeTa SBISETCS BIOJIHE OIpaBJIaHHbIM.

CoriacHO JaHHOW TOYKE 3pEHUs IVIaBHBIMU LIEJIIMU U3YyUEHUS IpeaMeTa « XuMus» Ha 6a30BOM
YPOBHE SIBIISIIOTCSA:

- (opmupoBaHue CcHCTEMBbl XHMHYCCKAX 3HAHUA KaK BaXHEHIIEH COCTaBJISIONICH
€CTECTBEHHO-HAYyYHOM KapTUHbl MHpa, B OCHOBE KOTOPOM Jie)KaT KIIOYEBBIE IOHATHUSA,
(yH1laMEHTalIbHbIE 3aKOHBl M TEOPUM XUMHUHU, OCBOEHHE f3blKa HAyKH, YCBOECHHE M IOHMMAaHHE
CYIIHOCTH JOCTYIHBIX 000OIIEHUIH MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHHE C UCTOpUEH HX
Pa3BUTHS U CTAHOBJICHUS;

- (opmupoBaHuEe M pa3BUTHE NPEICTABICHUH O HAayYHBIX METOJaxX IO3HAaHHS BELIECTB U
XMUMHMUYECKUX peaKiuil, HeOOXOIUMBIX JJIsl MPUOOPETEHNUs YMEHUN OPUEHTUPOBATHCSI B MUPE BEILIECTB
1 XUMHUYECKUX ABJIEHUH, UMEIOIINX MECTO B MPUPO/JIE, B MPAKTUUYECKON U TIOBCETHEBHOM KU3HU;

— pa3BUTHE YMEHUU U CIOCOOOB AESATEIHLHOCTH, CB3aHHBIX C HAONIOEHUEM U OObSICHEHHEM
XUMHUYECKOTO SKCTIIEPUMEHTA, COOTIOCHUEM MPaBUIl 0€30MacHOTO 00paIeHus ¢ BemecTBaMu. Hapsiny
C 9TUM cojiep)KaTebHas XapaKTepUCTHKa Lelel U 3a/1ad W3ydyeHus MpeaMeTa B MporpaMMe yTouHeHa
U CKOPPEKTHpOBaHA B COOTBETCTBUM C HOBBIMH MPHOPUTETAMU B CHCTEME OOIIEro CpEeaHEero
oOpazoBanus. CerojgHss B NpENOJaBaHUM XUMHUH B OOJIbIIEH CTENEHHM OTAAETCS TpPEeANOoYTeHHE
MPaKTUYECKOW KOMIIOHEHTE COJIep>KaHusl 00ydeHHUs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHHKA
IITKOJIBI, BIIQJICIONIETO HE HAOOPOM 3HaHHH, a PYHKITMOHATBHONW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHUSAMHM AaKTUBHOTO TIOJydEHUs 3HAHUW M NPUMEHEHHsS UX B PEATBHON JKM3HU I PEUICHUs
MPAaKTUYECKUX 3a]a4.

B 3T0#f cBsi3M mpu M3ydeHUUW mpeameTa «XUMUsS» JOMHHHUPYIOIIee 3HAYCHHE MPHOOPETAroT
TaKue LEeNH U 337a4d, Kak:

- ajanTanus oOy4JarouIuxcs K yCIOBUSAM JAMHAMUYHO pa3BHUBAloOIIerocs mMupa, popmupoBaHue
WHTEJUJIEKTYaJbHO  pPA3BUTOM  JMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIBHOMY MPUHATUIO TPAMOTHBIX PELMIEHUH B KOHKPETHBIX MKU3HEHHBIX CHUTYalUsX,
CBS3aHHBIX C BELLIECTBAMU U UX IPUMEHEHUEM;

- (opmupoBanue y o0Oy4aromMXCs KIIOYEBBIX HAaBBIKOB (KIIIOYEBBIX KOMIIETEHLIUN),
UMEIOLUX YHHUBEpPCAIbHOE 3HAUEHHUE MJIs PA3JIMUYHbIX BHJIOB JCSITEIBHOCTU: pEIIeHUs Mpooiiem,
MOMCKA, aHallu3a U 00paboTKU UHPOPMAIMH, HEOOXOTUMBIX JJIsl IPUOOPETEHUS ONbITA JESTEIbHOCTH,
KOTOpasi 3aHMMAeT Ba)KHOE MECTO B O3HAHUM XUMHH, a TAKXKE JJI1 OLEHKH C MO3ULUI IKOJIOTUYECKOU
0€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB M XMMHUYECKHUX MPOIECCOB HAa OPraHM3M 4YelOBeKa U
MIPUPOJHYIO CPENY;

— pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIEKTYaJbHBIX U TBOPYECKHUX CIOCOOHOCTEM
oOyuaronuxcs: crnocoOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBBIE 3HAHUS 110 XUMHUH B COOTBETCTBUU
C JKM3HEHHBIMH MOTPEOHOCTSIMHU, HCIOJB30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU IS
MOMCKA U aHaJIM3a y4eOHOH M HaydHO-TIOMYNIAPHON HHPOPMALUU XUMUYECKOTO COJIepyKaHMS;

- (opMupoBaHHE U Pa3BUTHE y OOYUYaAIOLIMXCS aCCOIMATUBHOIO U JIOTMYECKOTO MBILIUICHHUS,
HaOJII0/1aTeNIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE€ OCOOEHHO HEOOXOJIUMBI, B YAaCTHOCTH,
MIpU TJIAHUPOBAHUU U MTPOBEAECHUU XUMHUECKOTO SKCIIEPUMEHTA;

— BOCHHTaHHUE Y 00yuaromuxcst yOekIEHHOCTH B T'YMaHHUCTUYECKON HANpPaBIEHHOCTH XUMUH,
e€ BaXHOM pOJIM B pEHIEHUH TIOOAIBHBIX MPOOJEM pPALMOHAIBHOIO MPUPOAONOIb30BAHUS,
MIONIOJTHEHUSI DJHEPreTHMYECKUX PECYPCOB M COXPAaHEHUs NPUPOJHOTO PABHOBECHS; OCO3HAHUS
HE00X0AMMOCTH OEepeXHOTO0 OTHOULIEHHS K MPUPOJAE U CBOEMY 3[I0POBBIO, a TaKKe MPUOOpEeTEeHUs
ONBbITa WCIOJIb30BAHUS TOJIYYEHHBIX 3HAHUW Ui MPUHATHUS TPAMOTHBIX PEIICHUM B CUTYyalUsX,
CBSI3aHHBIX C XMMHUYECKUMH siBIeHUsAMH. Llenu u 3amaun u3ydeHus npenMera «XUMHUsD MOTYUHIIN
MOJIPOOHYIO METOIMYECKYIO MHTEPIIPETAIIUIO B pa3/iesie POTrPaMMBIL.



«[Imanupyemple pe3ynbTaThl OCBOCHHUS NpeAMeTa», Onarogaps udemy oOecreueHo 4YETKoe
IIPEJICTABICHUE O TOM, KAakuU€ 3HAHUS U YMEHHUS HMEIOT MpPSAMOE OTHOLIEHUE K pealu3aluu
KOHKPETHOM LIEIIN.

MECTO YYEBHOT'O IIPEJIMETA «XUMMUs1» B YHEBHOM IIVIAHE

B cucreme cpennero oobuiero oOpaszoBaHus «Xumus», u3ydaemas Ha 0a30BOM YpOBHE,
IpU3HaHa o00fA3aTeNbHBIM Y4Y€OHBIM MPEAMETOM, BXOJSAIIMM B COCTaB IpeIMETHOM oOlnactu
«EctecTBeHHbIe HAyKW» YUEOHBIM IJIAHOM Ha €€ U3ydeHHe OTBEICHO /8 ydeOHBIX YacoB.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI YYEBHOI'O TIPEJMETA
«XUMMUS»
®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OOy4arolIMMMCS Mporpamm
cpeaHero mnpo¢eCCUOHAIbHOTO 00pa30BaHUs (JIMYHOCTHBIM, METANpPEAMETHBIM M IPEIMETHBIM).
HayuHo-meToanueckoil OCHOBOM a1 pa3paOOTKHU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTpaMM
cpenHero o0miero 0opa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOAXO0.

JJUYHOCTHBIE PE3YJbTATBI

B COOTBETCTBUHN C CHUCTECMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKType JINYHOCTHBIX
pe3ynbTaTOB OCBOCHHUS TMpeaMeTa «XHMHUs» Ha YPOBHE CpeaHEro MpodecCHOHaIbHOTO 00pa30BaHUS
BBIJICJICHBI CIEAYIONINAE COCTABIISIONINE:

— 0CO3HaHUE 00YJAOIIMMHUCS POCCUUCKON IPaskIaHCKOW MJICHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOTIPEICTICHUIO;

— HaJIN4YUEC MOTHUBAIIUH K 06y‘IeHI/II-O;

— IeJICHANTPaBJICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH Ha OCHOBE KITFOYEBBIX
IIEHHOCTEH W UCTOPUUYECKHUX TPAAULIHK 0a30BOM HAYKH XUMUU;

— TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIINXCS PYKOBOJCTBOBATHCS B CBOCH NIEATEILHOCTH
IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, IPUCYIIIMMHU IIEJIOCTHON CUCTEME XUMHYECKOTO 00Opa30BaHuS,

— HaJU4Yhe MPaBOCO3HAHUS SKOJOTHUYECKOW KYJbTYPbl M CHOCOOHOCTH CTaBUThH LIETU U
CTPOUTH KU3HECHHbIEC TIJIAHBI

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS MpeaAMeTa «XUMUS» TOCTUTAIOTCSA B €AMHCTBE YYCOHOU U
BOCIUTATENbHOU  JeATeNbHOCTH.  OpraHu3allid B COOTBETCTBUM C  T'yMaHUCTUYECKUMH,
COIMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU U HcaIaMU POCCUMUCKOTO IPaKIaHCKOIO
oOmiecTBa, MPUHATHIMH B OOIIECTBE HOPMaMH U TIPAaBWJIAMH IIOBEJIEHHUS, CIOCOOCTBYIOUTUMHU
IpoIieccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTU OOYJAIOIITUXCS.

JIMYHOCTHBIC PE3YNbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» OTPAKAIT CHOPMHUPOBAHHOCTH
OTIbITa TIO3HABATEJBHON U MPAKTUYECKOW NIEATENBHOCTH OOy4YaloluXcs MO peaau3allui MPUHATHIX B
00IIIeCTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1. I'pa:kiaHckoro BOCIMTAHUS:

— OCO3HaHHUA 00YUYaIOLIUMUCS CBOUX KOHCTUTYIIMOHHBIX IIPAaB U 00sI3aHHOCTEH, YBAKECHHUS
K 3aKOHY U IPaBONOPSIKY;

— MPEJCTAaBJICHUS O COLMAIBHBIX HOpPMax U MpaBUIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJIIICKTHUBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKON JMEATENBHOCTH TPU CO3JAHUHU YUEOHBIX
MIPOEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIBHBIX 33/1a4, BHIMIOJTHEHUH XUMHUYECKUX SKCIIEPHMEHTOB;

— CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HaMEPEHHs, JIOTUKY U apryMEHTHI
JPYTUX MPU aHAIKU3€E Pa3IMYHbIX BUIOB YUeOHOM NEeSITENbHOCTH;

2. IIaTprnoTNYecKoro BOCNMTAHUS:

- LIEHHOCTHOTO OTHOIIEHHMS] K MCTOPUYECKOMY M HAyYHOMY HACJIEAMI0 OTE€YECTBEHHOM
XUMHH;

- YBOXKEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTHUECKOTO MPUMEHEHHS
XMUMHH, OCO3HAHHUSI TOTO, UYTO JOCTHIKEHHS HAayKH €CTh pe3yJIbTaT JIMTEIbHBIX HAONIOICHUH,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U IPAKTUKOB;



— WHTEpeca W IO3HABATEIbHBIX MOTHBOB B IMIOJyYEHUU U TOCIEAYIONIEM aHAIHU3e
UH(OPMALIUU O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHH,

3. JlyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

— HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MMOBEACHHUS,

— CIIOCOOHOCTH OIICHUBATh CHTYAllMH, CBS3aHHBIE C XUMHUYCCKUMU SIBICHHUSIMH, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYICh HA MOPAJLHO-HPABCTBEHHBIC HOPMBI M ICHHOCTH;

— TOTOBHOCTH OIICHWBATh CBOE TIOBEJCHHE W TIOCTYIIKH CBOUX TOBAPHUIIECH C TMO3UIUI
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4. @ opMHUpPOBaAHUS KYJIbTYPbI 310POBbSI:

— MOHMMaHUS IIEHHOCTEH 3J0pOBOTO M 0€30IacHOTO 00pasza XU3HH; HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

— coOIo/IeHns TIpaBUil 0€30IMacCHOTO OOpaIlleHUs C BEIIECTBAMU B OBITY, TTOBCEAHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

— MMOHVMAHWS I[ICHHOCTH TMPaBWJI WHIUBUAYAILHOTO W KOJJICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CHUTYaIUsAX, YIPOXKAIOMIMX 3J0POBBI0 W KU3HU JIIOJCH, OCO3HAHWS IOCICICTBUN U
HENPHSITHSI BPEHBIX MPUBBIUEK (YITOTPEOICHUS aTKOTOJIsI, HAPKOTHKOB, KYPEHHS);

5. TpynoBoro BocnuTaHusi:

— KOMMYHHKATHBHOW KOMIICTCHTHOCTH B YyJYeOHO-HCCIICIOBATEIILCKON JESTCIILHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUIAX JICATEIBHOCTH;

— YCTAaHOBKM Ha aKTHBHOE YYacTHE B PEHNICHUH MPAKTUYCCKUX 3aJ1a4 COIHATBHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO KJIacca, IIIKOJIbI);

— WHTEpeca K MPaKTHICCKOMY H3y4eHUIO TTpodeccrii pa3ImdyHOro pojia, B TOM YHCIIE Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

— YBa)KEHHUS K TPYY, JIOASAM TPYyJa U pe3ylibTaTaM TPYI0BOil IS TEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHJAMBHYyaJbHON TpaeKkTopuu oOpa30BaHUs,
Oyaymeil mpodeccur M peanu3alil COOCTBEHHBIX >KM3HEHHBIX IUJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6. JKOJIOTHY€eCKOT0 BOCITUTAHNS:

— 9KOJIOTMYECKH  IIeJIeCO00pa3HOr0  OTHOIIEHHWsS K  MPUPOAE, KaK  HCTOYHHKY
CYLIECTBOBaHUS KU3HU Ha 3eMII€;

— MOHUMAaHMUS  TJI00AJBHOTO  XapakTepa  AKOJIOTMYECKUX  MHpoOiieM,  BIMSHHS
HSKOHOMMYECKHUX MPOLIECCOB Ha COCTOSIHUE MTPUPOTHOM U COLIMATIBHON CPEeIbl;

— OCO3HAHHSA HEOOXOAMMOCTH HCIIOJNBb30BaHUS JOCTHXKCHMM XUMHUU JJIs  pEIICHUS
BOIIPOCOB PALMOHATILHOTO MPUPOIOIOJIb30BAHNUS;

— AKTUBHOTO HENPUSTUS IEHCTBUM, MPUHOCSILUX BPE, OKPYKako 1Iei MPUPOJIHON cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArONMpUATHBIE SKOJOTHYECKHE TMOCIEACTBHUS MPEeIIPUHUMAEMBIX
JICCTBUHN U IPEJOTBpAIIATh HUX;

— HaJIW4Yus Pa3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHMYECKON KYIbTYphI, OIBITA
NEeSITENbHOCTH DKOJIOTUYECKOW HAIlPaBICHHOCTH, YMEHUS PYKOBOJACTBOBATHCSA UMY B TIO3HABATENBHOM,
KOMMYHHKATHBHOM ¥ COIMANBbHOM NPAKTUKE, CIOCOOHOCTH W YMEHHUS AKTUBHO MPOTUBOCTOATH
HJIC0JIOTUH XeMo(oOouu;

7. ILleHHOCTH HAYYHOT O MO3HAHUS:

— c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

— MOHUMAaHHS CHEIM(PUKU XUMHH Kak HayKd, OCO3HaHHS e€ poilu B (QOpMHUPOBAHUU
paIMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO MPECTABICHUs 00 OKPYKAIoIeM MUpe
KaKk O €QUHCTBE MPHUPOABI U YEJOBEKa, B TMO3HAHWUU MPUPOTHBIX 3aKOHOMEPHOCTEH W pelIeHUuU
mpo0ieM COXpaHEeHHsI MPUPOIHOTO PABHOBECHS,

— yOeXAEHHOCTH B 0COOON 3HAYMMOCTH XMMHH JUII COBPEMEHHOW IUBUIIM3AINH: B €€
T'YMaHUCTUYECKOW HAIMpPaBICHHOCTH M BAXXKHOW pOJIM B CO3JAaHHHM HOBOM 0a3bl MaTepHallbHOM
KYJIBTYpPbI, PEHICHUH TIOOANBbHBIX NPOOIEM YCTOWYMBOTO PAa3BUTHUSL UEIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON M IKOJIOTMYeCKOi 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBI, 0OECTIeUeHUN
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YCIOBHH YCIEIIHOTO TpyAa M SKOJOTHYECKH KOMGMOPTHOM >KM3HM KaXJOro 4UjeHa oOliecTBa
€CTECTBEHHO-HAYYHON I'PAaMOTHOCTH: NOHMMAaHHS CYIIHOCTU METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B
€CTEeCTBEHHBIX HayKaX, CIIOCOOHOCTH MCHOJIB30BATh MOIydyaeMble 3HAHHS IS aHAJIM3a U OObSICHEHUS
SBJICHUH OKPYKAIOLIETO MHUpa M MPOUCXOMANINX B HEM M3MEHEHHI, yMEHUsS JenaTh 000CHOBaHHbIC
3aKIIIOYEHUSI HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS JTAHHBIX C IENBI0 TOJTY4YEHHUS JOCTOBEPHBIX
BBIBOJIOB;

— CIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIB30BaTh XHUMHUYECKHE 3HAHHUS ISl PELICHHUS
po0JieM B peasTbHBIX KU3HEHHBIX CHUTYAIUX;

— MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON 1€ATENbHOCTH;

— TFOTOBHOCTH M CHOCOOHOCTH K HENpPEPHIBHOMY 00pa30BaHHUIO U €aMOOOpPa30BaHMIO, K
AKTHBHOMY TIOJTyYCHHIO HOBBIX 3HAHUH 110 XMMHH B COOTBETCTBHH C )KU3HEHHBIMU MMOTPEOHOCTSMHU;

— MHTEpeca K OCOOCHHOCTSAM Tpylda B pa3InyHbIX cdepax mnpodeccnoHanbHOM
NeSITEeIbHOCTH

METANPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yabTaThl OCBOCHUS yUeOHOTO mpeaMera «XUMHs» Ha YPOBHE CPETHETo
podeccHoHaIbHOTO 00pa30BaHMs BKIIIOYAIOT: 3HAYUMble U1 (OPMUPOBAHHUS MHUPOBO33PEHUS
oOyyaronuxcs MEXIUCHUIUIMHApHBIE (MEXMpEAMETHbIE) OOIIeHayuyHble MOHSTHS, OTpaXKaroliue
LEJIOCTHOCTh HAay4YHOM KapTHHBI MHpa M CHEUM(PHUKY METOJOB IIO3HAHHUSA, HCIOJb3YEMbIX B
€CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, HEPIHs, SBJIEHUE, MPOLECC, CUCTeMa, Hay4YHbIH (axT,
MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEIOBaHHE, HaOINIOJIEHUE, H3MEpeHHe,
SKCIEPUMEHT U [Ip.); YHUBEpCaJbHble y4yeOHble NIeHCTBUS (TO3HABaTElIbHbIE, KOMMYHHUKATHBHBIE,
perynaTuBHbIe), obecrneynBarouue (GopMuUpoBaHHEe (YHKIHOHAIBHON T'PAaMOTHOCTH W COLIMAJIbHOM
KOMIETEHIIMM  OOyd4aroIluxcs;  CHOCOOHOCTh  OOYy4YaroUIMXCS ~ MCIOJIb30BaThb ~ OCBOEHHBIE
MEXUCIMIITIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHUS U YHUBEpCAJIbHbIE Yy4eOHble JEHCTBUS B
MO3HABATEILHON U COIMAIbHON MPAKTUKE

MeranpeaqMeTHble  pe3yabTaTbl  OTPAKAIOT  OBJIAJEHUE  YHUBEPCAIbHBIMH  y4eOHBIMHU
[I03HABATEIbHBIMY, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICHCTBUAMHU

OniiaieHNe YHUBEPCAIbHBIMHY Y4eOHBIMH NO3HABATEIbHBIMH ACHCTBUSIMH:

1. Ba3oBbLIMM JIOrHYeCKMMHU JeHCTBUSIMU:
— CaMOCTOSTENPHO (OPMYIHPOBATh W aKTyaJM3UpOBaTh MPoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

— ONpENCNIATh LENU JEATEIbHOCTH, 3ajlaBasi mapaMeTpbl U KPUTEPUH HX JTOCTHUIKCHMS,
COOTHOCHUTB PE3YyJIbTaThl JEATEIBHOCTH C OCTaBJICHHBIMU 1IEJISIMU;

— KCMOJIb30BaTh NMPU OCBOCHUM 3HAHUM MPUEMBI JJOTHUYECKOTO MBIIICHUS — BBIACIATH
XapaKTepHbIE MPU3HAKU MTOHATUN U YCTAHABIIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE
MOHATHUS JIIS OOBSICHEHUS OTACIBHBIX (PAKTOB U SBJICHH;

— BBIOMpaTh OCHOBAaHUS W KPUTEPHHU JUIS KiIacCU(PHUKAIMKA BEIIECTB M XUMHUYECKHUX
peaxkuui;

— YCTaHABJIMBATh IPUYUHHO-CIIEICTBEHHbBIE CBA3U MEXIY U3Yy4a€MbIMU SIBJICHUSMU;

— TPOUTH JIOTMUECKUE pacCyXAeHUs (MHIYKTUBHBIC, ACAyKTUBHBIC, IO aHAJIOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYTUPOBATH
BBIBOJIbI 1 3aKITIOUCHUS;

— MPUMEHSTH B MpoIiecce MO3HAHUS, UCTIOIb3yeMbIe B XUMUU CUMBOJNYECKHE (3HAKOBBIE)
MOJIeNH, TMPEeoOpa3oBbIBATh MOJETbHBIC MPEICTABICHUS — XUMHUYECKHH 3HaK (CHMBOJ) DIIEMEHTA,
XuMHuueckas Ggopmysa, ypaBHEHUE XUMUYECKON peaklini — MPH PelIeHHH Y4eOHbIX MO3HABATEIbHBIX
M TPAKTUYECKUX 3a1ad, IPHUMEHATH HA3BAaHHBIC MOJECIIbHBIE IIPEACTABICHUS I BBISBIICHUS
XapaKTEPHBIX IPU3HAKOB U3YYaEMBbIX BEIIECTB U XUMHUUECKUX PEAKLIHMA;

2. ba3oBbIMM HCcIe10BATEIbCKUMU A€M CTBUSIMM

— BJIAJIETh OCHOBAMH METOJ0B HAYYHOI'O NTO3HAHUS BEIIECTB U XUMHUECKUX PEAKLIMIL;

— dbopMynupoBaTh IENW M 3a7add  HCCIEIOBAaHUS, WUCIOIB30BaTh IMOCTABICHHBIE H
CaMOCTOSITENILHO C(OPMYITHUPOBAHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA TMO3HAHWUS U OCHOBBI IS
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(hopMUPOBaHUS THIIOTE3HI 10 MPOBEPKE MPABHIBHOCTH BHICKA3bIBAEMBIX CYKJICHUH;

— BJIQJICTh HaBBIKAMHU CAaMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U TIPOBEJIEHUS YUYEHHUYECKUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMS HAOIIONATh 3a XOJOM IIPOIecca, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro  pe3yabTar, (OpMyIUpoBaTh OOOOIIEHHWS W  BBIBOJABI  OTHOCHTEIIEHO
JOCTOBEPHOCTH PE3yJAbTATOB HCCICIOBAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O TPOJACTAHHOU
pabore;

— npuoOpeTaTh OMBIT YYCHHYECKOW MCCIEI0BATEIbCKONM W TMPOEKTHOW JeSTEIBHOCTH,
MPOSIBJIATh  CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB PEIIECHUs
MIPaKTUYECKUX 337a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB [TI03HAHUS;

3. IIpuémamu padorsl ¢ nHGopManmeii:

— OPUEHTUPOBATHCSI B PA3IUYHBIX HCTOYHHKAX WHPOPMALUHN (HAYYHO-TIOMYIISIpHAS
JUTepaTypa XUMUYECKOTO COJIEP KaHuUs, CIIPaBOYHbIe MOcoOusi, pecypcbl MIHTepHeTa), aHaTU3UPOBAThH
MH(OPMAaLIHIO Pa3IUYHbIX BUJOB U (JOPM IPEJICTaBICHUS, KPUTHUECKU OLIEHUBATh €€ JOCTOBEPHOCTH
Y HEPOTHUBOPEUUBOCTH;

— (dhopMynupoBaTh 3aMpochl U MPUMEHSTh pa3jMuHble METOJbI MPH IMOUCKE M OTOOpE
nHpopmaluy, He0OXOAUMOM /1JIsl BBIMIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAEIEHHOIO TUIIA;

— MPUOOpPETaTh OMBIT UCHOJIB30BAaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUMN
U Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

— CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJbHYIO (opMy TMpencTaBieHHs HHPOpPMAIUH
(cxembl, rpauku, TUarpamMmbl, TaOIUIbI, PUCYHKH U T I);

— WCIIOJIb30BAaTh HAy4YHBIM S3bIK B KadecTBE CpeICTBa IpH paboTe C XUMHYECKOU
uHpopmalren: NPUMEHATh MEXNpeaMeTHbIe ((PU3UYEeCKue W MaTeMaTU4ecKhe) 3HAKU U CHUMBOJIBL,
(dbopmyibl, a0OpeBUaTypbl, HOMEHKIATYPY;

— UCIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HAIISTHOCTH

OBJajieHUe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU JeHCTBUSIMU:

— 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOW TeMbl B XOJie¢ JUaiora W/Wiu
JUCKYCCUH, BBICKA3bIBaTh HJIeH, (POPMYyIUpOBATH CBOW MPEUIONKEHUS OTHOCHTEIIBHO BBITIOJTHCHHS
MpeJI0KEHHOM 3a/1a4u;

— BBICTYIIATh C MPE3CHTALUCH PE3yIbTaTOB MO3HABATEILHOMN JIEATEILHOCTH, TTOTYYCHHBIX
CaMOCTOSITEJIPHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBIMOJHEHUH XUMHYECKOTO 3KCIIEPHMEHTA,
MPAKTUYECKOW pabOThl 10 HCCICJOBAHUIO CBOWCTB HM3Yy4aeMbIX BEIIECTB, peaM3allid y4eOHOTO
nmpoekta © (GOPMYJIUPOBATH BBIBOJBI 110 PE3yJIbTaTaM MPOBEASHHBIX HCCICAOBAHUN IyTEM
COTJIACOBAHUS MO3UIIMHA B X0J€ 0OCYXKJICHUS 1 0OMEHa MHEHHUSIMU

OBiaeHHe YHMBEPCAIbHBIMH PeryJsITUBHBIMH 1iCTBUAMM:

— CaMOCTOSITENILHO TJIAHUPOBATH M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JESITEIbHOCTD,
ompenenss e€ LeTM W 3a7add, KOHTPOJIUPOBaTH M MO Mepe HEoOXOIUMOCTH KOPPEKTUPOBATH
mpeaiaraeMblii  anrOpuT™M JEHCTBUI NpU BHINOJHEHUH Y4eOHBIX M HCCIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haunbosnee >(pGEKTUBHBIN COCOO UX pelleHus ¢ Y4ETOM MOJy4eHHS HOBBIX 3HAHHH O
BEIECTBAX U XUMUUYECKUX PEAKIUSX;

— OCYHIIECTBJISITh CAaMOKOHTPOJb CBOEHM JEATENIbBHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIIEHKHU

INNPEJIMETHBIE PE3YJIbTATDBI

HpeILMeTHLIe PE3YIbTAaThl OCBOCHHSA ITPOTrpaMMbI CPCAHETO o6mero O6pa3OBaHI/IH 10 XMMHH Ha
0a30BOM YPOBHC OpPUCHTUPOBAHBI Ha obecrneucHue MpEUMYIICCTBCHHO 06H_1606p830BaTeHBHOI71 n
O6H_IeKyJILTypHOI>'I OATOTOBKH O6y‘-IaIOH_[I/IXC$I. OHHU BKIIIOYAIOT: CHCI_[I/I(I)I/I‘-ICCKI/IC JJIsL yqe6H0ro
npeamMeTa «XHUMUSD HAaYYHBIC 3HAHUA, YMCHHUA U CIOCOOBI JEeNCTBUI 110 OCBOCHUIO, UHTCPIPCTALIUN U
r[peo6pa3OBaHmo 3HaHHI>i, BUIBI ACATCIBHOCTHU IIO IMMOJTYYCHHUIO HOBOI'O 3HAHUS U ITPUMCHCHHUIO 3HAHUM
B PA3JIMYHBIX y‘IC6HBIX U PCAIbHBIX KU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C xumuen. B nporpamMme
MNPpECAMCETHBIC PC3YJIbTATHI.
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[IpenmeTHbIe pe3yapTaThl 0CBOEHMSI Kypca «OpraHudeckas XMMUsD» OTPaXaroT:

1) chopmuposannocmes npedcmasienuti: O XUMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAyYHOUW KapTUHBI MHUPA, POJIH XUMHUU B TIO3HAHUH SBJICHHIA IPUPOIBI, B GOPMUPOBAHUN MBIIUICHUS U
KYJIBTYPBI JINYHOCTH, €€ (PYHKIMOHATIHHON IPaMOTHOCTH, HEOOXOAUMOMN /ISl PEICHHUS TPAKTUIECKUX
3aJ1a4 ¥ 9KOJIOTMYECKH 0OOCHOBAHHOTO OTHOILEHUS K CBOEMY 3/J0POBBIO U IIPUPOIHON CPELIE;

2) énadeHue CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJArarolue
MOHATUS (XMMHUYECKHH SIIEMEHT, aToOM, JJIEKTPOHHas 0O0O0JOYKa aTroMa, MOJIEKYJa, BaJICHTHOCTH,
AIIEKTPOOTPHUIIATEIIBHOCTD, XUMUYECKAasl CBSI3b, CTPYKTYpHast popmyna (pa3BEpHYyTast U COKpamEHHAN),
MOJIb, MOJISIDHAsI Macca, MOJIIpHbINA 00BbEM, YIIepOAHbIN CKEJeT, (PyHKIIMOHAIbHAS TPYIIa, paguKal,
H30MEpHUsl, U30MEPBI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YTIJIEBOJAOPO/Ibl, KUCIOPO/I- U a30TCOJIEpKallIne
COEJIMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COETUHEHMS); TEOPUU U
3aKOHBI (TEOpHUSl CTPOEHHUs opraHmyeckux BemectB A M bByrnepoBa, 3akoH COXpaHEHHsS Macchl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMMHUH; MUPOBO33PEHUYECKHE 3HAHUS, JIe)Kalue B
OCHOBE IMOHMUMAaHUSI TPUIMHHOCTH ¥ CHCTEMHOCTH XHMHUYECKHUX SBJICHUH, (DaKTOJIOTHUECKUE CBEIICHHS
O CBOHCTBax, COCTaBe, IOJYYEHUUM U OE30IIaCHOM HCIOJb30BAHUU BAXXHEMIINX OPraHUYEeCKHX
BEIIECTB B OBITY M MPAKTUYECKOM IEATEIILHOCTH YEJIOBEKA;

3) cpopmuposanHocms  YMeHUU  GblA6NAMb  XapaKTEepHbIE  NPU3HAKU  TOHSATHUH,
YCTaHaBJIMBATh WX B3aMMOCBSI3b, UCIIOJIb30BATHCOOTBETCTBYIOIIME MOHITHS MPU ONMUCAHUM COCTAaBa,
CTPOEHMS U NPEBPALIEHUN OPraHUYECKNX COETNHEHNN;

4) chopmMupo8anHoCcms yMeHUll UCNONIb308AMb XUMUUECKYIO0 CUMBOJIMKY JUISl COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaul€HHOW) (OpMYN OpPraHMYEeCKHX BEIIECTB U
YpaBHEHUH XMMMUYECKUX PEaKUUi; uzeomaenueams MOJEIN MOJEKYJ OpPraHMYECKUX BEIECTB IS
WUTIOCTPAIMKU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

5) cpopmupo8anHocms — yMEeHUll  YyCmaHaeIueams MPUHAJUIEKHOCTh  W3YYEHHBIX
OpraHMYECKUX BEUIECTB IO UX COCTABY M CTPOCHHUIO K OMpPENeIEHHOMY KiacCy/TpyIIe COeIuHEHUI
(yryie- BOAOPOJbI, KUCIOPOJ- U a30TCOJAEpIKAIUE COCTUHEHUS, BBICOKOMOJIEKYISIPHbIE COSIUHEHN);
dasamb WM HazBaHUs 1o cucremarndeckod HomeHkiaatype (IUPAC), a Takxke mNpuUBOAUTH
TPUBUAIbHBIE HAa3BaHUS OTIENbHBIX OPraHMYECKHUX BEIIEeCTB (ITHJIEH, MPOTMUIIEH, AalleTUJIEH,
STUJICHTJIUKOJIb, TIHIEPUH, (eHom, Gopmalbaeru], aneraibJeruja, MypaBbUHas KHUCIOTa, YKCYCHas
KHCJIOTa, OJICMHOBAsl KHUCIOTa, CTEApUHOBAas KHCIO- Ta, IJII0K03a, (PYKTO3a, Kpaxmall, LEeJII0J03a,
TJTMITAH);

6) chopmuposanHocms yMeHus onpeoeniams BUABI XUMUYECKON CBA3M B OPraHMYECKUX
coeMHEHUX (OJIMHAPHBIE U KPATHBIE);
7) chopmupo8anHocms yMeHuss npuMeHsms TOJIOKEHUSI TEOPHUH CTPOCHHUS OPraHUYECKUX

BeniectB A M BytiiepoBa it 00bsICHEHUS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHMUSI,
3aKOH COXPAHEHUS MAacChl BEIICCTB;

8) CchOpMUPOBAHHOCbL  YMEHUUl Xapakmepu3o8ams COCTaB, CTPOCHHE, (U3MYECKHE U
XAUMUYECKAE CBOMCTBA THIMYHBIX MPEICTABUTENICH pa3IMYHBIX KJIACCOB OPraHUYECKHX BEILECTB
(MeraH, 3TaH, STHIICH, NMPOIWICH, alleTWIeH, OyraaueH-1,3, metuinOyraaueH-1,3, OEH3011, METaHOJI,
ATAHOJI, STWICHTJUKOJb, TIUICPUH, (EHOJ, aleTalbJCTHI, MYpPaBbHHAas M YKCYCHas KHCIIOTHI,
TJII0KO03a, Kpaxmall, IeJUII0JI03a, aMHHOYKCYCHAsl KHCJIOTA); WLIIOCMPUpO8ams TEHETHYECKYIO CBSI3b
MEXJy HUMH YPaBHCHHUSMH COOTBETCTBYIOIUX XHUMHYECKMX pPEAaKIHUHA C HCIHOJb30BAHUEM
CTPYKTYPHBIX (hopmyIt;

9) chopMupoBaHHOCMb YMEHUs XApaKmepu308ams UCTOUYHUKU YTIIEBOJOPOTHOTO CHIPhS
(HedTh, MPUPOHBIH a3, Yrojb), CIOCOObI UX MEepepabOTKU U MPAKTHUECKOE MPUMEHEHUE MPOIYKTOB
nepepaboTKH;

10)  cgopmuposannocme ymenuii nposoOums BBIYHUCICHUS MO XMUMHYECKUM YPaBHEHHSIM
(mMaccel, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIHM NMPOJIYKTa PEaKLMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB MIIHM MPOAYKTOB PEAKIINH);

11)  chpopmuposannocms ymeHnuil 61adems CUCTEMOW 3HAHWM 00 OCHOBHBIX METOIAX
HAyYHOTO IIO3HAHWS, HCIOJBb3YEeMbIX B XMMHU IPH HM3YyYCHUU BEUICCTB M XUMHUCCKUX SIBICHHI
(HabnroieHne, U3MEpeHHe, SKCIIEPUMEHT, MOJIEIMPOBAHUE), UCNONb3086aMb CUCTEMHBIE XUMUYECKUE
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3HAHUS I PUHATUS PEHICHUI B KOHKPETHBIX KM3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMH U
UX IPUMEHEHUEM;

12)  cghopmuposannocme ymenuii cobrooams npaguia TMOJIb30BaHUS XUMUYECKON MOCYI0U
U J1ab0paTOpHBIM 000PYIOBaHHEM, a TAKKe MpaBUiIa OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU TI0 BBIIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

13)  cghopmuposannocme ymenull niaHUpPoO8ams U 6bINOJHANMb XUMUYECKHA IKCIICPUMEHT
(mpeBpalieHHsT OpPraHMYECKUX BELIECTB IpPU HAarpeBaHUM, IIOJyYEHUE STHJIEHA U M3YYEHHUE €ro
CBOMCTB, KaUeCTBEHHbIE PEAKLUU OPraHUYECKUX BEIIECTB, JACHATypalus OelKOB NpH HarpeBaHUH,
[[BETHBIC PEaKIMU Oel- KOB) B COOTBETCTBUH C MPABHJIAMHU TEXHUKH 0€30IaCHOCTHU MPH OOpaIleHHH C
BELIECTBAMU U  JAaOOPAaTOPHBIM O0OPYAOBAHMEM, nNpedcmasiiams PE3ylNbTaTbl XUMHUYECKOTO
SKCTIEpUMEHTa B (popMe 3amHcH YpaBHEHHH COOTBETCTBYIOIIMX PEAKUUN U hopmynuposams BBHIBOIBI
Ha OCHOBE ATHX PE3YJIbTATOB;

14)  cghopmuposannocmo ymenutl KpUmuiuecku aHaIu3upo8ams XAMHIECKYI0 HHPOPMAIIHUIO,
MoJlydyaemMyto u3 pasHbix ucrouHukos (CMU, UnTepHeT u nip.);

15)  cpopmuposannocme ymenuti cobmodams NPasuida SKOJOTHYECKH I1€ECO00pPa3HOTOo
MOBEICHUS B OBITY U TPYJOBOM AEATEIBLHOCTU B LENAX COXPAHEHMsI CBOETO 3/10pPOBbS M OKpYyKarolen
MIPUPOJHON Cpelbl; 0CcO3HA6amb ONACHOCTb BO3JCHCTBUS Ha JKUBbIE OPraHU3MbI OINPEIEIEHHBIX
OpraHWYECKUX BeIIeCTB, MOHMMas cMbicin mokasarens [IJIK, noscuams Ha npumepax crocoObl
YMEHBIIIEHUS U IPEIOTBPAILICHHS UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YelIOBEKa;

16)  mis 00ydYaroIMXCsi ¢ OrPAHUYCHHBIMHA BO3MOYKHOCTSIMH 3/I0POBbSI: YMEHUE NMPUMEHSIThH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMUUECKUX SIBJICHMIA;

17)  na chenmblX W CTa0OBHISIINX OOYYaIOMIMXCS: YMEHHE HMCIOJIB30BaTh pelibehHO
TOYEUHYI0 cucteMy 06o3Hauenuit JI bpaitng muis 3anucu xumuueckux Gopmyi

[IpenMeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O01as 1 HeopraHueckasi XuMUs» 0TPaXKakoT:

1) cpopmuposanHocms npeocmasgienuti: 0 XAMUYECKOW COCTaBJISIONIEH €CTeCTBEHHO-
HayYHOU KapTUHBI MUPA, POJIM XMMUU B IO3HAHUHU SIBJICHUN IPUPOJIbI, B POPMUPOBAHUU MBILUICHUS U
KYJIBTYpbI JINYHOCTH, €€ ()YHKIIMOHATLHOW TPAMOTHOCTH, HEOOXOUMON AJISl PEUICHUS MPAKTUHYECKUX
3a/1a4 U 9KOJIOTMYecKd 000CHOBAHHOTO OTHOILIEHUS! K CBOEMY 3[I0POBBIO U MIPUPOIHON CpeIe;

2) é1adeHue CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarollue
NOHATHS (XUMHUYECKHI 3J€MEHT, aToM, H30TOm, S-, P-, 0-3JeKTpOHHBIC OpPOWTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OOBEM, BaJEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEHEHb OKHUCICHHS,
XMMHYECKas CBS3b (KOBAJIGHTHAs, MOHHAsA, METaJNIn4YecKasi, BOAOPOHAs ), KpUCTaTnYecKasl peiéTka,
TUINBl XUMHUYECKHX pEaKLMi, pPacTBOP, OJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAs
JMCCOLMAIUs, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XHMHMUYECKOM pEaKIHH, XUMUYECKOEe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPUSI FIMEKTPOJIUTUUECKON AUCCOIUAINH, TEPUOJUUECKUN 3aKOH J]
W Menpeneesa, 3aK0OH COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHUSI U MIPEBPAICHHS SHEPTHUH TIPU
XUMHUYECKUX PEaKLHAX), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK XUMHH, MHPOBO33PEHUYECKHE
3HAHMS, JIeKAllie B OCHOBE IMOHUMAaHMUS NPUYMHHOCTH MU CHUCTEMHOCTH XWMUYECKUX SIBICHUU,
(dakTonoruueckue CBEACHHUS O CBOWCTBAX, COCTaBe, MOJYYEHMH W O€30MacHOM HCIHOJIb30BaHUU
BOKHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKON NEATEIBHOCTH YEIOBEKa;

3) chopmuposanHocms  YMeHull  GblA6lAMb  XapaKTEepHbIE  MPU3HAKU  TOHSATHH,
YCmMaHagnueams WX B3aUMOCBS3b, UCNOb3086amMb COOTBETCTBYIOIIME TOHSATHS TPH OMUCAHHUH
HEOPraHUYECKHUX BEIIECTB U UX MPEBPAILCHUN;

4) copMUpOBaAHHOCMb YMEHUU UCNOIb308AMb XUMUUECKYI0 CUMBOJIMKY TSI COCTABICHUS
(dbopMyI BelIecTB U ypaBHEHUN XUMUYECKUX peakiuil; cucrematndeckyto HomeHknarypy (IUPAC) u
TPUBUAIBbHBIE HAa3BaHMs OTICIbHBIX HEOPTraHMYECKUX BEUIECTB (yrapHbIil Tra3, YIJIEKHCIBIA Tas,
aMMUaK, raméHas U3BeCTh, HeralI€Has U3BEeCTh, IUThEeBAsl COJa, TUPHT U JP.);

5) cpopmupogannocmes  ymeHuu onpeoeisims BAIEHTHOCTh U CTENEHb OKHUCIICHUS
XMUMHUYECKUX DJIIEMEHTOB B COSIMHEHMSIX PA3TUYHOTO COCTaBa; BHJI XUMUYECKOU CBS3H (KOBAJICHTHAS,
WOHHAs1, METAJJIMYECKas, BOJOPOIHAS) B COEAMHEHUSX; TUI KPUCTAIUIMYECKON PEIETKA KOHKPETHOTO
BEIECTBA (aTOMHAas, MOJIEKYJsIpHAsl, MOHHAS, METAJNINYeCKas); XapaKTep Cpelbl B BOJHBIX PacTBOpax
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HEOPraHUYECKUX COECAUHEHHUI;

6) chopmupogannocmes  yMeHull  yCmaHaeiueams TPUHAUICKHOCTh HEOPraHUYECKUX
BEIIECTB 0 MX COCTaBY K OMNpPEACIEHHOMY KiIacCy/Tpylre COEAMHEHHH (IIpOCThie BeIlecTBA —
METaJUTBI ¥ HEMETAILIBI, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHIBI, COJIH);

7) chopmuposannocmes  yMeHull  packpvbléams  CMBICI  MEPUOJUYECKOTO  3aKOHA
I 1 MenneneeBa ©  JEMOHCTPHUPOBATH  €ro  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO U
IIPOrHOCTUYECKYIO (PYHKUINU;

8) chopmuposanHoCms  yMeHull Xapakmepuzo8ams DIEKTPOHHOE CTPOCHHE aTOMOB
XAMHYECKUX 3JeMeHTOB |—4 mepuonoB Ilepwmogudeckoii CUCTEMBI XUMHUYECKHUX JIIEMEHTOB
JI Y MenneneeBa, HCIOJBb3YsS MOHATHSA «S-, P-, O-37€KTpOHHBIC OpPOUTAINY, «IHEPIETUUCCKUE
YPOBHIY»; 0O0BACHAMb 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHMHYECKHUX DJJIEMEHTOB H UX
COCIMHEHUN TIO TmepuojaM W rpymnmaMm llepuogudeckoil CHUCTEMBI XUMHUYECKHX DJIEMEHTOB
A N Menneneena;

9) chopmuposannocms  ymenuti  xapaxmepuzosamo (onucviéamsv) OOIIUE XUMUYESCKUEC
CBOWMCTBA HEOPraHWYECKWX BEIIECTB PA3JIMYHBIX KIACCOB; n00meEepicoams  CYIIECTBOBAHHE
TCHCTHYECKON CBS3M  MEXKIYy HEOPraHMYeCKHMMH  BEIIECTBAMH C  IOMOIIBIO  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECCKHX PEAKIIHIA,

10)  cghopmuposannocme ymenus Kiaccu@uyupoeams XUMUUECKHE PEAKIIUH 110 Pa3THYHBIM
npu3HakaM (YHCITy W COCTaBYy PEarupyroluX BENIeCTB, TEIIOBOMY 3(D(EKTy peakinu, W3MEHEHUIO
CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, OOpAaTHMOCTH PEaKIINH, YIACTHIO KaTalIn3aTopa);

11)  cgopmuposannocmes ymenuil cocmagisms YpaBHEHUS PEAKIUil Pa3UYHBIX THIIOB;
TIOJTHBIC M COKPAIIEHHbIC YPABHEHUS peakIliii MOHHOTO OOMEHa, YUUTBIBAs YCIOBUS, MPU KOTOPBIX 3TH
peaKIuy UAYT 10 KOHIIA,

12)  cpopmuposannocmes ymenuii npoéooums PEaKiyd, MOATBEPIKIAIOIINE KAaueCTBECHHBIHN
COCTaB pa3IUYHBIX HEOPraHMYECKUX BEIIECTB; pACHO3HA8AMb  ONBITHBIM IYyTEM  HOHOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;

13)  cgopmuposannocmo VYMeHUtl PAcKpbleams CYIIHOCTh OKHUCJIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIUi IOCPEACTBOM COCTaBJICHHUSI 3JIEKTPOHHOIO OalaHca 3TUX PeaKLnid;

14)  cpopmuposannocmo ymenuil 06bACHAMb 3aBUCHMOCTh CKOPOCTH XUMUYECKON pPeakiinu
OT pa3NUYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO pPaBHOBECHS B 3aBHUCHUMOCTH OT
BHeIIHero Bo3aeiicTBus (npuniui Jle [latense);

15)  cghopmuposannocme ymenutl xapakmepuzosames XAMHUYECKUE MPOLECCHI, JISKAIIHE B
OCHOBE TPOMBIIIICHHOTO TOJY4YeHHs] CEpHOM KHUCIOTHI, aMMHakKa, a Takke C(HOPMHUPOBAHHOCTD
npejacTaBieHuit 00 OOIIMX HAy4YHBIX MNPHUHIMIIAX U OSKOJOTHYECKUX MpolieMax XUMHYECKOIo
MIPOU3BOJICTBA;

16)  cpopmuposannocms ymenuii npoéoOums BLIYUCICHHS C HUCIOJIB30BAHUEM IOHSTHS
«MaccoBasi JI0Jis BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUN Tra30B MpPU XUMHUYECKHX PEaKLUAX,
Macchl BeIlleCTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJMYECTBY BELIECTBA, Macce WM O0BEMY
OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMH BELIECTB, TEIIOBOTO 3¢ (eKTa peaklud Ha OCHOBE 3aKOHOB
COXPaHEHHUs MacChl BEIIECTB, MPEBPAIICHUS M COXPAHEHUS DHEPTUH; CPOpMUPOBAHHOCb YMEHUL
cobnrwoams npasuia MoONb30BAHUS XUMHUECKOHN MOCYI0i U J1a00paTOpHBIM 000pYIOBAaHUEM, A TAKKE
mpaBWiia OOpalieHus] ¢ BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMHU 10 BBITIOJHEHUIO
1a60pPaTOPHBIX XUMHUYECKHUX OTIBITOB;

17)  cghopmuposannocme ymenull nAAHUPOSBAMb U BbINOJHAMbG XUMUYECKHH SKCIIEPUMEHT
(pa3nokeHue MepOKCHAa BOJOPOJAa B MPHUCYTCTBHHM KaTaiau3aTopa, ONpeAeieHHe Cpelbl PacTBOPOB
BEIIECTB C MOMOIIBIO YHHUBEPCATHLHOTO WHIUKATOpA, BIUSHUE PA3NUYHBIX (DAKTOPOB HA CKOPOCTh
XMUMHUYECKOHN peakinu, pe- akilMi MOHHOTO 0OMeHa, KaueCTBEHHbIE peaklliy Ha cynbdar-, KapOOoHAT- U
XJIOPU/I-AaHUOHBI, HA KATHOH aMMOHHUS;, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33a7ad 1o TeMaM «MeTamib» u
«HeMmeTamnel») B COOTBETCTBUM C MPaBUJIAMU TEXHUKH 0€30MACHOCTH MPH OOpaIleHUu! ¢ BEIECTBAMHU
1 1a00paTOPHBIM 000PYIOBAHUEM, NPEOCMABIAmy PE3YAbTaThl XUMHUECKOTO dKCIIepHUMeHTa B (hopme
3aMiCcU YpaBHEHUH COOTBETCTBYIOIIUX peaKUUid U ¢opmyruposams BBHIBOABI HAa OCHOBE 3THUX
PE3yIbTaTOB;
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18)  cghopmuposanrnocme ymenuil Kpumuiecku aHAIU3UPO8ANs XUMUIECKYI0 HH(POPMALIHUIO,
II0JIy4aeMyto U3 pa3HbIX ucTouHUKOB (CMMU, UnTepHeT u ap.);

19)  chopmuposannocme ymenuil cobmodamev nNpasula IKOIO2UHECKU TEIECO00pa3HOro
MOBEJICHHSI B OBITY U TPYIAOBOH JESITEIBHOCTH B LENSAX COXPAHEHUSI CBOETO 3[J0POBbS M OKPYKAIOLIEH
IPUPOJHON CpeZbl; OCO3HABaTh OMACHOCTb BO3JCHCTBUS HA JKMBBIC OPraHU3MBI OIPENEIEHHBIX
BelIeCcTB, MoHMMAasi cMmbich nokaszarens [1JIK, noscnams Ha mpumepax crocoObl yMEHBIICHUS WU
MPEIOTBPAILEHHS UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M YeJI0BEKa;

20)  mns oOy4aroImMXCsl ¢ OrPAaHHMYCHHBIME BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE TPUMECHSITh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHMUS BEUIECTB U XUMHUYECKHX SIBICHUH;

21) s chuenbiX W CHA0OBHAANIMX OOYYarONUXCSA: YMEHHE HCIOJIb30BaTh PEIbeHO
TOYEUHYI0 cucteMy o6o3HaueHuil JI bpaiins i 3anucu xumuueckux popmyit.

COILEP KAHHUE YYEBHOI'O TIPEIMETA «XUMMUS»

TeopeTnueckre OCHOBBI OPraHUYECKOW XUMUH.

[Ipeamer opranudeckoil XMMUU: €€ BO3HUKHOBEHHUE, PAa3BUTHE M 3HAYEHUE B TMOJTYYCHUH
HOBBIX BEILIECTB M MaTepuayioB. Teopus cTpoeHUs opraHumdeckux coenuHeHuit A M byrieposa, eé
OCHOBHBIE€ TMOJOXeHUA. CTpyKTypHbIe (HOPMYJbI OpPraHUYECKUX BEIIECCTB [ OMOJIOTHS, H30MEpHS.
XuUMHU4YecKasi CBSA3b B OPraHMUECKUX COSAMHEHUSX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccuukanuu OpraHMYECKUX BemiecTB. HoMeHkmaTypa opraHWYecKux
COCTMHEHUH (CHCTeMaTHYeCKas) W TPUBUAIBHBIC HA3BaHUS BAXKHEUIUX TPEJICTABUTENICH KJIaCCOB
OPraHUYECKUX BEIIECTB.

OKCHEPUMEHTAIbHBIC METOJbl WM3YYCHHUS BEIIECTB W WX MPEBPAIIEHUN: O3HAKOMJICHHE C
oOpasaMu OpPraHMYEeCKUX BEIIECTB M MaTepuajaMd Ha HMX OCHOBE; MOJICTUPOBAHUE MOJIEKYJII
OpraHMYECKUX BEIIECTB; HAOIIOJEHHE M ONMHUCAHUE JEMOHCTPALMOHHBIX OIMBITOB MO IMPEBPALICHUIO
OpraHWYECKUX BEIIECTB MPH HArpeBaHWM (IJIaBJieHUE, OOyTIIMBaHUE U TOPECHHUE).

YriaeBo10pobl.

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHMYECKHMH psAx MeTaH W 3TaH — MPOCTEUIINE
MIPEJICTAaBUTENN AJIKAHOB: (U3MYECKHEe M XMMUYECKHE CBOMCTBA (peaklU{ 3aMellEeHUs U TOPEHHS),
HaX0XJIeHHE B IPUPOJIE, MOTYYCHHE U TPUMEHEHUE.

AJKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psiA DTUIIEH M MPOMWIEH — MpocTeiIme
MPEJICTABUTENIM  AJIKEHOB: (DU3UYECKUE U XUMUYECKHEe CBOICTBa (peakuuu TUIPUPOBAHMUS,
raJIor€HUPOBAHUS, TUIPATALlUN, OKHCIECHUS U MOJIMMEPHU3aLIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankamuenbl byramumen-1,3 u wmetunOyraamen-1,3: cTpoeHue, BaKHEUIINE XHUMHYCCKUE
cBOICTBa (peakuus noauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psll. ALICTHIICH — MPOCTCHIIIHIA
MIPEJICTAaBUTENb AJIKUHOB: COCTaB, CTPOCHHE, (PHU3MYECKHMEe W XHMUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATAIIMH, TOPSHHSI ), IOJTyYCHHE U IPUMEHEHHE.

Apenbl beH3on: coctaB, cTpoeHue, ¢U3MYECKHME M XHUMHYECKHE CBOICTBa (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHUS), MIOJIydeHUE U IpUMEHeHue Tonyon. cocmas, cmpoerue, guzuieckue

U Xumuyeckue ceoucmed (peakyuu 2an02eHUpO8aHUs U HUMPOBAHUS) NOJYYeHUe U npumeHeHuel
TokcuuHOCTh apeHOB ['eHeTHYecKas CBsI3b MEXK/y YIIIEBOIOPOJaMH, IPUHAUICKAIIMMHI K Pa3THYHBIM
KJaccam.

[TpupoiHBIe UCTOYHUKH yriieBoA0poaoB [IpupoaHblil ra3 u nonyrHsle HedTsHbIE Ta3bl. HedTh
u e€ mnpoucxoxiaeHue. CrnocoObl nepepabOTKH He(TH: TMEpPeroHka, KPEeKUHI (TepMUUYECKHH,
KaTaJIuTH4ecKui), mupous. IIponykrel nepepaboTku HeTH, UX IPUMEHEHHUE B TPOMBILIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpoayKThI €ro nepepadoTKH.

OKCIepUMEHTAIbHbIC METOAbl M3YYEHHUS BEIIECTB M MX NPEBpallleHUH: O3HAKOMIIEHHE C
oOpa3liaMu MjacTMacc, KaydykoB M pe3uHbl, koyuiekiuuu «Hedptb» u «Yromb»; MonenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB U TaJlOT€HONPOU3BOIHBIX; MMPOBEICHUE MPAKTUYECKONH pabOThI: MOTyueHHE
STUJICHA U U3yYEHUE €r0 CBOMCTB.

Pacuémmnuie 3a0auu

Bbruncnenus no ypaBHEHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOJHOTO
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BEIECTBA WJIM MPOYKTa PEaKIUU MO M3BECTHBIM Macce, 00BEMY, KOJMUYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WJIK IPOJAYKTOB PEAKIIHH).

Kucnopoacoaepxaiiyue OpraHuuecKue COCTUHECHHS.

[IpenenpHBIE OJHOATOMHBIE CHHPTHI MeETaHON M 3TaHOJ: CTpPOSHUE, QUINYECKUE U
XMMHYECKNE CBOWCTBA (peakuuu ¢ aKTUBHBIMU METAJJIAMH, TaJOT€HOBOJOPOJAAMH, TOPEHHE),
MpUMEHCHHE. BoMOpo HBIE CBSI3M MEXIy MOJICKYIaMH CIUpPTOB. [IeiicTBHEe MeTaHOJa M ATaHOJA Ha
OpraHW3M YeJIOBEKa.

MHOT0aTOMHBIC CITUPTHI DTUJICHIJIMKOJbL M TIUICPUH: CTPOCHHE, (PU3HUSCKUE U XUMUYECKUE
CBOMCTBa (B3aMMOJICHCTBHE CO MICIIOYHBIMH METAJUIAMH, Ka4eCTBEHHAs PEaKIHs Ha MHOTOATOMHEIE
crupThl). JleiicTBHe Ha OpraHU3M 4esioBeka. [IpruMeHenne TIuIepruHa U STHICHTTUKOJISL.

DeHOM: CTPOSHUE MOJICKYJbI, (PU3UYECKHE W XUMUYCCKHE CBOMCTBA. TOKCUYHOCTH (heHOJIa.
[Ipumenenue denoua.

Anpaerunibl u kemowusl. DOpMambIETH I, alleTAIBAETHA: CTPOCHHE, (PU3UUECKUE U XUMUYECKUE
CBOWCTBa (peakIWyM OKHCICHHWS W BOCCTAaHOBJICHUS, KAYECTBEHHBIC pPEAKIUHU), TOJyICHHE W
MIPUMCHCHHE.

Ayemon: cmpoenue, ¢usuyeckue u XumMuueckue ceoucmea (peakyuu OKUCIeHUs U
goccmaHnosnenus), noaydeHue u npumenenue. OIHOOCHOBHBIE TpeNENbHbIE KapOOHOBBIE KHCIIOTHI.
MypaBbHHAsE M YKCYCHAas KHUCJIOTBI: CTpOCHHE, (U3NYCCKUE W XUMHUUYECKHE CBOWCTBA (CBOMCTBA,
oOmue I Kiacca KHUCIIOT, peakmus 3TepuuKainv), NMojJydeHre U npuMmeHeHune. CTeapuHOBas U
OJICMHOBAs KUCJIOTHI KaK MPEACTABUTEIN BBICIIUX KapOOHOBBIX KHUCIOT. MbUIa KaK COJH BBICIIAX
KapOOHOBBIX KHCIIOT, X MOIOIIEe JCHCTBHE.

CnoxHble 3(pHUpPBI KaKk MPOU3BOJHBIC KapOOHOBBIX KHCIOT. [MAPOIU3 CIOXKHBIX 3(PHPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

YrieBoapl: cocTaB, KiaccupuKanus yriieBoJoB (MOHO-, IW- M TOJUcaxapuipl). ['oko3a —
MPOCTENIINI MOHOCAXapu/: 0COOEHHOCTH CTPOEHUS MOJIEKYIIbI, (PU3NUYECKHE U XUMUYECKHE CBOICTBA
(B3ammoneiicteue ¢ ruapokcugom Menu(ll), okucmenne aMmMuadyHbM pacTBOpoM okcuaa cepeodpa(l),
BOCCTaHOBJIEHHE, OpPO’KEHUE TIIIOKO3bI), HAXOXKICHHUE B MPHUPOJIE, IPUMEHEHUE, OuoJIorndyecKasi poJib.
®doTtocuHTe3. DPyKTO3a KAaK U30MEP TIIHOKO3BI.

Caxaposza — npedcmagumens oucaxapuoos, 2UOpoIU3, HaAxX0HCOeHue 8 npupooe U NPpUMeHeHue.

Kpaxman u uemmono3a kak npupoiHble noiuMepbl. CTpoeHHE Kpaxmaia M LEeJUTIOJIO3bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIN3, KaUeCTBEHHAs PEaKIHs ¢ HOA0M).

OKCIIEpUMEHTANIbHBIE METOJIbl M3YYEHHs BEIIECTB M WX NOPEBpAICHUN: MPOBEACHUE,
HaOJI0/IeHNEe M ONHCaHWE JEMOHCTPALIMOHHBIX OIBITOB: FOPEHHE CHUPTOB, KAU€CTBEHHBIC peaKluu
OJIHOATOMHBIX CHHUPTOB (OKuCiIeHHe HTaHona okcuaoM wmeau(ll)), MHOroaTOMHBIX CHHPTOB
(B3ammoseiicTBue TimiepuHa ¢ ruapokcuaoM Menu(Il)), ampmerumoB (OKHCICHHE aMMHUAYHBIM
pactBopoMm okcuaa cepedpa(l) u rugpoxcuaom menu(Il), B3ammonelicTBHE Kpaxmala ¢ HOJAOM);
MIPOBEJICHUE MPAKTUYECKOI pabOThI: CBOMCTBA PaCcTBOPA YKCYCHOM KUCIIOTHI.

Pacuémmnule 3a0auu

Boruricnenust mo ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYeCTBa UCXOJAHOTO
BEIECTBA WJIM MPOJYKTa PEaKlMu MO M3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJAHOTO M3 MCXOJHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIIH).

A3oTCcoepKale OpraHndeckKie CoOeqMHEHHUS.

Amunel. Memunamun u auuiuH: cocmas, cmpoeHue, usuyecKue u XuUmMudecKkue ceolcmea
(eopenue, szaumoodeiicmeue ¢ 6000t u Kuciomamu).

AMUHOKHUCIIOTHI Kak aM(OTEpHbIe OpraHMuYecKue coequHeHHs. DU3NYECKHe U XUMHUYECKHE
CBOMCTBa aMUHOKHUCIIOT (Ha MpUMepe TIUIMHA). bruonornyeckoe 3HaueHnE aM UHOKUCIOT [lenTupl.

benku kak mpUpOAHBIE BBICOKOMOJEKYJSpHBIE coequHeHus. [lepBuuHas, BTOpHYHAs U
TpeTUYHas CTPYKTypa OenkoB. XWUMHYECKHE CBOWMCTBA OENKOB: THIPOJHU3, JCHATypalus,
KaueCTBEHHBIC PEAKIIMH HA OCIKU.

OKCIIEpUMEHTAILHBIE METOJbl W3YUCHHs BENIeCTB W WX MPEBpAIICHUI: HAONIOIEHUE U
OTIMICaHHE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATypalus OEIKOB MPH HArpeBaHUH, IIBETHBIC PEaKIUU
OeTKOB.
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BbicOKOMOTNIEKYISIPHBIE COETUHEHMUSL.

OCHOBHbBIE TIOHSITUSL XUMHUU BBICOKOMOJICKYJISIPHBIX COCJUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHO€ 3BEHO, CTEIEHb INOJUMEpPU3ALMH, CPEIHsST MOJIEKYlspHas Macca. OCHOBHBIE METObI
CHUHTE3a BHICOKOMOJIEKYJIIPHBIX COSUHEHUN — MOJUMEPHU3ALINS U MMOJTUKOHICHCAITHSI.

IInacmmaccol (noausmunen, noAURPoONUIeH, NOJUSUHUIXAOPUO, noaucmupon). Hamypanouwiii u
cunmemuyecKkue Kayuyku (0ymaoueHoswl, X10ponpeHosulll U U30npeHosdlil). Bonokna: namypanvuvie
(xn0nok, wepcmo, WENK), UCKYCCMBEHHble (ayemamuoe 80JI0KHO, 8UCKO3a), Cunmemudeckue (Kanpou
U 1aecawn). JKCIIEPUMEHTAIBHBIE METO/Ibl M3YYEHHUs BEUIECTB M UX MPEBPALICHUM: O3HAKOMIIEHUE C
00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAY4IyKOB.

Meoswcnpeomemmnoie ceasu

Peanu3zanus MEXIpeIMETHBIX CBSI3€H MpPU M3YYEHUH OPraHUYEeCKOW XMMHUHU OCYIIECTBIISIETCS
yepe3 HCIO0JIb30BaHHWE KaK OOILIMX E€CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TMOHATHH, SBISIOLIUXCS
CUCTEMHBIMU JJISl OTJEJIbHBIX IPEIMETOB €CTECTBEHHO- HAYYHOTO 1IMKIIA.

OO01ue ecTecTBEHHO-HAayuUHbIE MOHSTHS: SBJIEHUE, HAyYHBIH (haKT, TUIOTE3a, 3aKOH, TEOpus,
aHaJlu3, CHHTE3, KiIacCupuKalus, MNEePUOAUYHOCTb, HaONIO/IEHuEe, M3MEpPEHHUE, HKCIEPUMEHT,
MOJIETUPOBAHUE.

®duznka: MaTepus, dHEPrus, Macca, aToOM, DJIEKTPOH, MOJIEKYyjia, dHEPreTUYEeCKHil ypOBEHD,
BEIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHHE BeIlecTBa, (hU3MUYECKHUE BETUYMHBI U €AMHUIIBI MX
M3MEpEeHUsl.

buomorus: knerka, opraHusMm, Omocdepa, OOMEH BeEIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbI, MTOJIE3HBIE HCKOTAaeMbIE, TOTUIUBO, PECYPCHI.

Texnonorus: muIeBble MPOAYKTHI, OCHOBBI PaIlMOHAJIbHOIO MHUTAHHUS, MOIOUIME CpPEICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE IMpenaparhl, MaTepualibl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

OBIIIAA 1 HEOPTAHUYECKAS XMW

TeopeTnueckue OCHOBBI XUMUU.

XuMudeckuit  dneMeHT. AtoMm. Sapo aTtoma, HM30TONBL.  ODJEKTpoHHas  000JI0YKa.
DHepreTHyYecKre YpOBHH, MOAYPOBHH. ATOMHBIE opOuTamd, S-, P-, d-amementhl. OcoOeHHOCTH
pacrmpeiefieHdss AJIEKTPOHOB IO OpPOWTAISIM B aTOMaxX OJJIEMEHTOB IIEPBBIX YETBHIPEX IMEPUOIOB.
DneKTpoHHass KOH(PHUTypaIusi aTOMOB.

[Tepuoanueckuii 3akoH u Ilepuoguyeckas cucrema xumudeckux snemeHToB I I Menpaeneena.
CBs3b nepuoanueckoro 3akona u Ileproanueckoit cuctemMbl XuMudeckux 3nemMenToB I Menneneena
C COBPEMEHHOM TEOpHUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBONCTB XUMHUYECKHX
AJIEMEHTOB U 00pa3yeMbIX MMM MPOCTBHIX U CIOKHBIX BEIIECTB MO IpylnaM U MepuojaM. 3HAUYCHHE
MEPUOANYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Ctpoenue BemecTBa. XUMUYECKash CBSA3b. BUIbI XUMUYECKOH CBSI3U (KOBAJCHTHAS HETIOIIPHAS
Y TIOJISIpHAs, UOHHAs, MeTayuyeckas). MexaHu3Mbpl 0O0pa30BaHMS KOBAJCHTHOM XMMHUYECKOW CBS3H
(oOMEHHBIN ¥ TOHOPHO-AKIENTOPHBIN). Bomopoanas cBs3b. BameHTHOCTh. DIEKTPOOTPUIIATEILHOCTD.
CreneHb OKHCICHUSA. VIOHBI: KATHOHBI M aHUOHEI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUIBl KPUCTAIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOICTBAa BEIIECTB OT THUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonatue o aucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas nois
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHuyeckux coeauHeHuil. HomeHkiaTypa HEOpraHMYeCKHX BEIeCTB.
I'eneTnueckast CBsI3b HEOPraHUUECKHUX BEILLIECTB, MPUHAIIEKAITUX K PA3TUUYHBIM KJIACCaM.

1Kypcueom B TeKcTe BBIAEIEHBI SIEMEHTHl COJEPXKAaHMS yUeOHOTO MaTepHana, KOTOPHIE
M3Yy4alTCd B O3HAKOMHUTEIHHOM IUIaHE W HE BKJIIOYAIOTCS B COCTaB MPEIMETHBIX PEe3y/IbTaToOB

ocBoenust OOIT COO na 6a30BOM ypOBHE.
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Xumnueckass peakuus. Kiaccupukanus XUMHYECKHX peakUMid B HEOPraHHYECKOW U
OPraHMYECKOW XHWMHH. 3aKOH COXPaHEHHUSI MacCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalICHHS
SHEPTrUU MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT pPa3IUuUHBIX (akTopoB. OOpaTUMblE peaKluu.
Xumuyeckoe paBHoBecue. DakTopbl, BIUSIONIME HA COCTOSIHUE XUMHYECKOro paBHOBecus. [IpuHimn
Jle UlaTense.

OnekrponuTHdeckass gucconuanus. CuibHble W ciiadbie  3neKkTpoiuTsl. Cpena  BOIAHBIX
pacTBOPOB BEIECTB: KUCIAs, HEHTpasbHas, mienaouHas. [lousmue o 6odopoonom noxazamene (PH)
pacmeopa. Peakuuu HMOHHOTO OOMEHa. [udponus HeopeaHuyecKux U Op2aHUu4ecKux 6eujecms.
OKHCANTENBbHO-BOCCTAHOBUTEbHBIE PEAKUMU. [lonsamue 00 31eKkmponuze pacniagos u pacmeopos
coneti. Ilpumenenue snekmponusa.

OKCIEPUMEHTATbHBIC METOJIbI U3YYCHHS BEIIECTB U MX MPEBPAIEHUN: JEMOHCTpAIIUs TaOIHII.
«Ilepuognueckass cucrema xumMuueckux odiemeHToB [ W MengeneeBa»; u3ydyeHHe MoJeIen
KPUCTAJUTMYECKUX PEMIETOK; HAOIIOIEHUE U ONHUCAHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OTIBITOB
(pa3znokeHue MepoKCcHaa BOJAOpOJAa B IMPHUCYTCTBUM KaTalu3aTopa, OINpeAeieHHE CpPelbl pacTBOPOB
BEIIECTB C TMOMOIIBID YHHUBEPCAIHHOTO HHAMKATOPA, PEAKIMH HOHHOTO OOMEHa); MPOBEIACHUE
MpaKTH4eCcKOi paboThl «BinusHue pa3inyHbIX PaKTOPOB Ha CKOPOCTh XUMUYECKOM peaKuu».

Pacuémmnwie 3a0auu

Pacuérel Mo ypaBHEHHSM XHMHUYECKHX PEaKIHil, B TOM YHCIE TEPMOXUMHYECKHE PaCUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATHS «MACCOBAsI TOJISI BEIIIECTBAY.

Paznen 2. Heopranndeckasi Xumus

Hewmeramnsl. [lonoxxenne HemeraiioB B [leproanueckoil cucteMe XUMUYECKUX DIIEMEHTOB [
N MengeneeBa 1 0cOOEHHOCTU CTpoeHUs! aTOMOB. Du3nyeckre CBOWCTBA HEMETAIOB. AJUIOTPOIHUs
HEMETAJUIOB (Ha TpUMeEpe KHUCIoponaa, cepbl, ¢ocdhopa u yriepoaa). XHUMHUUYECKHE CBOWCTBA
BOKHEHUIIINX HEMETAJJIOB (TaJIOTEHOB, CEphl, a30Ta, (hochopa, yriiepoaa U KpeMHHS) U UX COCTUHEHUIN
(OKCHIOB, KUCIOPOACOAEPHKAIINUX KUCIOT, BOJOPOIHBIX COSTUHEHHIN).

[IpuMeHeHne BaXKHEMIINX HEMETAUIOB U UX coennHeHnil. Meramisl. [lonoxxenne MeTaiios B
[Tepuoanueckoit cucrteme xumudeckux s37aemMeHTOB J| U MenneneeBa. (OcoOEHHOCTH CTPOCHHS
ANIEKTPOHHBIX 000J0YeKk aTOMOB MeTayioB. OOmue ¢usnyeckue cpoiicTBa MeTaioB. CrjiaBbl
METAJUIOB. DJIEKTPOXUMUYECKUN psAJl HAPSHKEHUI METAJLIIOB.

XHUMHYECKHE CBOMCTBA BAKHEUIITUX METAUIOB (HATPUU, KaIMK, KaJbIIMKA, MAarHUH, aTFOMUHUH,
LUHK, XpOM, ¥eJe30, Me/Ib) U UX COCTUHEHHI.

O6mme cnocoObl mosydeHus MeTawioB. Memannypeus. Kopposus memannos. Cnocodwvi
s3awumul om koppo3uu. lIpuMeHenne MeTaioB B ObITY U TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJIbl U3YYEHUs] BEUIECTB M MX MPEBPAIICHUI: U3y4YE€HHUE KOJUIEKIUU
«MeTanisl U CIJIaBbly, 00pa3lioB HEMETAIIOB; PEIICHHE SKCIePUMEHTANbHBIX 3a/1a4; HaOII0eHe U
OTHCAaHKE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCH/IA ATIOMUHHUS C
pacTBOpaMu KUCJIOT U LIEN0YeH, KaYeCTBEHHbIE PEAKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérnbie 3agaun.

Pacuétbl macchbl BemiecTBa MM 00bEMa ra30B MO U3BECTHOMY KOJIHYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB; pacy€Thl Macchl (00BbEMaA, KOJIMYECTBa
BEII[ECTBA) MPOIYKTOB PEaKIUH, €CITU OJJHO U3 BEUIECTB UMEET MPUMECH.

XUMUS U )KU3HbD.

Ponp xumum B oOecrieueHUH HKOJIOTUYECKOM, SHEPreTHUecKOd M MHIEeBO 0e30MacHOCTH,
pa3BuTuu MeauUuHbL. [IoHATHE 0 HAYYHBIX METOJAaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKLIUM.

[IpencraBienust 00 OOIMMX HAYYHBIX MPUHIUNAX MPOMBIIUICHHOTO TMOJYYSHHS Ba)KHEHIITNX
BEILIECTB.

UenoBek B MHUpE BELIECTB U MAaTEpUaJOB: BaKHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE ~MaTepHalibl, KpPAacKW, CTEKIO, KepaMHKa, MaTepHalibl JJisi 3JIEKTPOHUKH,
HaHOMATEPHUAIIbl, OPraHUIEeCKHE U MUHEPATbHBIC yI0OpEHUS.

XUMHS U 3I0POBbE YEJIOBEKA: NMPaBHIIa UCIOJIb30BaHUs JIEKAPCTBEHHBIX MPEMApPaTOB; MpPaBUIA
0€301MMacHOTO UCTOIH30BaHUS MPENapaToB OBITOBON XUMUHU B TIOBCETHEBHOM KU3HU.
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Meosicnpeomemnvie céasu

Peanuzanust MEXIpEIMETHBIX CBSI3eH NpU U3YyYCHHHM OOLIe M HEOPraHMYeCKOW XHMHHU B
cpeaHeM MmpoQecCHOHATBHOM 00pa30BaTEIbHOM YUPEXKICHHH OCYLIECTBISETCS Yepe3 UCIOIb30BaHNE
KaKk OOLIMX eCTeCTBCHHO-HAyYHBIX MOHATUH, TaK M TOHSITHUN, SBISIOUIMXCS CHUCTEMHBIMH IS
OTJIEbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEeHHO-HAayYHbIE TMOHATUS: HAYYHBIH (PaKT, THUIOTE3a, 3aKOH, TEOPHUs, aHAJIM3,
CUHTE3, KJacCU(pUKaLus, IEPUOAUYHOCTb, HAONII0IEHUE, IKCIIEPUMEHT, MOJIEIUPOBAaHUE, U3MEPEHHE,
SIBJIICHUE.

®dusnka: maTtepus, HSHEpPrus, Macca, aTroM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIl,
PaZMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUH YpPOBEHb, BEILIECTBO, TEJNO, OOBEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIMYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opranusm, sKocucreMa, Ouochepa, Makpo- 1 MUKPOIIEMEHTbI, BUTAMUHBI,
0OMEH BEUIECTB B OPraHU3Me.

I'eorpadust: MuHEpasbl, FOpHbIE OPO/IbL, MT0JIE3HBIE UCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XMMHYECKas MPOMBIIIJIEHHOCTb, METaJUIyprusi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepUajIoB, CEIbCKOX03SIICTBEHHOE MTPOU3BOJICTBO, MMUIIEBAsi IPOMBIIIJIEHHOCTh, (hapMalleBTHY ecKast
MIPOMBIIIJIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKHUX IpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHaJIoB, AMEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOT HH.
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Bcero 78 yacos

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O TIPEIMETA «XUMMUS»
Y4eOubiii npeaMer «Xumus (0a30Bblil ypOBeHb)

IIpumepHbIe TEMBI,
pacKkpbIBaIue JAHHbIN
pa3zes nporpamMmmsl, 1
KO0JIMY€ECTBO 4YaCOB, 0TBOAUMOE
HA MX H3yYeHHeE

OcHoBHOE coaepkaHnue

OcHoOBHbBIE BH/BI N€ATCJIBHOCTH oﬁyqamumxcn

Paznen 1. TeopeTuyeckue 0CHOBBI Oprannyeckoii xumun (64)

Tema 1.

IIpenMer oprannvyeckoil XUMHUH.
Teopust XUMHUYECKOTO CTPOECHUS
OpraHMYecKHUX coeqHeHMH (6 1)

IIpeamer opraHnuyeckoi XUMHH: €€ BOSHUKHOBEHMUE,
Pa3BUTUC U 3HAYCHUEC B IMOJTYUCHHUU HOBBIX BEIICCTB U
MaTeprayioB. Teopusi CTpOSHHS OPTAHIMYECKUX COCTUHEHUN A
M Bbytneposa, e€ ocHOBHBIC TTONIOKeHUSI. CTPYKTYpHBIS
(hopMyJIbl OPraHMYECKUX BEIIECTB. | OMOJIOTHs, H30MEpHSI.
XuMudeckas CBI3b B OpPraHUuvYCCKUX COCAUHCHUAX: KPaTHBIC
CBSI3H, G- U TT-CBSA3H.

[pencrarnenue o knaccupUKAIMKA OPTaHHYECKUX BEIIECTB.
HomenknaTypa opraHU4ecKuX COeInHEeHHH
(cucremaTrueckasi) ¥ TPUBHAIbHBIE HA3BaHUS BAXKHEHIIINX
MIPEeCTaBUTENEH KIIACCOB OPTaHMYECKUX BEIIECTB.

JdemoHcTpanuu

— O3HAKOMJICHH E ¢ 00pa3llaMi OPraHUYECKHUX BEUIECTB U
MaTrepuajamMH Ha MX OCHOBE;

— OTIBITHI TIO TIPEBPAIIEHUIO OPTAaHNIECKUX BEIIECTB MPH
HarpeBaHuM (IJIaBlIeHNe, O0yTINBaHUE U TOPEHIE)

JlaGopaTopHbIii ONBIT

MOJIETUPOBAHIE MOJIEKYJI OPTaHUYECKHUX BEIIECTB

PackprIBaTh CMBICI H3y4aeMBIX TIOHSTHH (BBISBIIATD
MX XapaKTepHbIE MPU3HAKHN ), YCTAaHABIMBATH UX
B3aMMOCBSI3b

IIpuMeHsATh TON0KEHNUS TEOPUH CTPOSHHS
OpTraHUYEeCKUX COCTMHEHUN

A M Bbytneposa /st 00BbsICHEHNS 3aBUCUMOCTH
CBOICTB BEIIIECTB OT WX COCTAaBa U CTPOEHUS
Hcnons30BaTh XUMHUYECKYIO CHMBOJIUKY IS
COCTaBJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOM, COKpaIEHHON) (hOpMYIT
OpPTaHUYECKHUX BEIIECTB

OnpenensiTe BUIABI XUMUYECKOH CBSI3U (ONMHAPHBIE,
KpaTHBIE) B OPTAaHUYECKIX COCTIMHEHMSIX
PackpbIBaTh posib OpraHUYEeCKON XUMUU B KU3HU
YeII0BeKa, MILTFOCTPUPOBATH CBSI3b C IPYTUMHU
HayKaMH.

HaGmroaTe 1 onuchIBaTh IEMOHCTPAIIMOHHBIE OIIBITHL;
MTPOBOJIUTH M OMHCHIBATH JJAO0OPATOPHBIE OMBITHI

Paznen 2¥YriaeBogopoani (28 4)

Tema 2.
[penenbHbBIC YTIIEBOIOPOIBI —
aJKaHbI(6 9)

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN psall. MeTaH u
3TaH — MPOCTEHIINE IPEICTaBUTENH aJKAHOB: (pru3nyeckue u
XUMHYECKHE CBOICTBA (peaKINy 3aMEIICHUs U TOPEHHUS),
HaXOXXICHUE B IPUPOJE, TOTyIEHUE U IPUMEHEHHE.

PackprIBaTh CMBICI N3y4aeMbIX MOHSATHH (BBISBISTH
UX XapaKTepHbIE IPU3HAKH), YCTAHABINBATH UX
B3aUMOCBSI3b, HCIIOJIF30BATh COOTBETCTBYIOIIHE
TIOHSITHUS ITPU OMMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPraHUYECKUX COCTUHEHU.
Hcronb30BaTh XUMUYECKYIO CUMBOJIUKY JIISE
COCTaBJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOIA, COKpaIEHHOH) (hopMyTT
OpraHWYECKHX BEIIECTB.

YcTaHaBiIMBaTh IPUHAATICKHOCTD BEILIECTB K
orpeenéHHOMY KJIaccy YIIeBOAOPOJIOB MO COCTABY U
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CTPOEHHIO, Ha3bIBaTh UX M0 CHCTEMAaTHYECKON
HOMEHKJIaTyp€; IPUBOIUTH TPUBHAJIBbHBIC HA3BAHUS
OTJENBHBIX IPEACTABUTENEN YTIEBOAOPOAOB

Tema 3.

Henpenensubie
YIJI€BOIOPOABL: AJIKEHBI,
anKaaueHbl, amkuHbI(14 1)

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIIOTUYECKUM PSAl. DTUIICH U
MPOIUJIEH — TPOCTEHINNE MPEACTABUTENN ATKEHOB!
(u3HUecKre U XMMUYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TAJIOTCHUPOBAHUSI, TUAPATAIIUN, OKUCIICHUS U
MOJIMMEPHU3ALINHT ), TIOTYIEHUE U TTPUMEHEHUE.

Ankanuens byranuen-1,3 u merunOyranuen-1,3: cTpoeHue,
BaKHEWIITNE XMMHUECKHE CBONCTBA (PEaKIusl
nonuMepu3anum). [lomydeHne CHHTETHIECKOT0 KaydyKa 1
pE3VHEL.

AJIKAHBI: COCTaB H OCOOCHHOCTH CTPOCHUSI, TOMOJIOTHY ECKHH
psAn. ArleTriieH — MPOCTEHTIIHN TPECTaBUTENb ATKIHOB:
COCTaB, CTpOeHHE, (PU3NICCKIE U XUMUIECKIE CBOMCTBA
(peakmuu TUAPUPOBAHNS, TAIOTCHUPOBAHMS, TUAPATAIINH,
TOpEHUs), TOTyuYeHUE 1 IPUMEHEHNE.

OnpenensaTe BUABI XUMUYECKOM CBSI3U B MOJIEKYIax
YTIEBOOPOJIOB; XapaKTepHU30BaTh 3aBUCUMOCTb
PEaKIMOHHON CIIOCOOHOCTH YIIIEBOJOPOIOB OT
KPaTHOCTH KOBAJICHTHOU CBSI3H.

XapakTepu3oBaTh COCTaB, CTPOEHUE, IPUMEHEHNE,
(du3nYECKHEe U XMMUYECKHE CBOMCTBA, BAXKHEUIIIHE
CIOoCOOBI MTONTyYEHHUS TUIIMYHBIX MPe/ICTaBUTeNeH
Pa3IMYHBIX KJIACCOB YTIIEBOJOPOIOB (METaHa, ITaHa,
JTHUJICHA, alleTHIIeHa, OyTajaueHa-1,3, OeH3oma).
BBISBIATE T€HETHUECKYIO CBSA3b MEXLY
YTIEBOOPOAMH | MTOATBEPKAATH €€ HalTn4re
YpaBHEHUSIMU COOTBETCTBYIOIINX XUMHYECKUX
peaKkIuii C UCTIONIb30BAHUEM CTPYKTYPHBIX (POPMYII.
XapakTepu30BaTh HCTOUHUKHU YTIIEBOIOPOIHOTO CHIPhS
(HedTh, IPUPOAHBIHA Ta3, YTOIlb), CIOCOOBI HX
nepepaboTKH U MPaKTHIECKOE IPUMEHEHHE
MIOJIy4aE€MBIX POAYKTOB.

Tema 4.
ApOMaTHYECKH EYTIIEBOIOPOIbI
(24)

Apensl benson: cocra, cTpoeHue, HU3NISCKUE U XUMUUECKHE
CBOMCTBA (peaKIMH rajJoreHUPOBAHNS U HUTPOBAHMS),
TIONTy4eHHe U TPUMEHEeHue. 101y0i. cocmas, CmpoeHue,
@usuneckue u xumuyeckue ceolicmsa (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTYYEeHUe U NPUMEHEHUe.
Tokcu4uHOCTh apeHOB ['eHeTnueckast CBs3b YIJIEBOAOPOIOB,
MIPUHAUIEKAMNX K PA3THYHBIM KIIACCAM.

Tema S.

[IpupoaHbie HCTOUHUKU
YIJIEBOAOPOIIOB U HX
nepepabotka (6 1)

IIpupoaHbie HCTOUYHUKH YIIIeBOAOpOAOB. IIpupoanslii ra3 u
noryTHele HeTsHbIe ra3sl. HedTh u e€ npoucxoxaeHue.
Crioco0b! epepaboTKu HeTH: TIEPEerOHKa, KPEKUHT
(Tepmudeckuii, KaTAMTHIECKUH ), uponm3. [IpogykTer
nepepaboTKu He(TH, X IPUMEHEHNE B IPOMBIIIJICHHOCTH U B
ObITy. KameHHBIH yronb u IpoAayKThI €ro nepepaboTKH.

Hcnons30BaTh eCTECTBEHHO-HAYYHBIE METOIBI
MO3HAHUS — TMPOBEICHNE, HAOIIOIEHNE U OTTHCAaHUE
XUMHYECKOTO dKCTIepuMeHTa (JTAOOpaTOpHBIC U
MIpaKTHIECKHe paboTHI).

CirenoBaTh IIpaBHiIaM O€30IMacHON pabOTHI B
1a60paTOPUH TPU HCIIONE30BAHUN XUMUIECKON
mocynpl W 000OpyIOBaHUS, a TAKXKE MPABHIIAM
oOpaIleHws ¢ BEMIeCTBAMU B COOTBETCTBUH C
WHCTPYKITUSMH T10 BBITOTHEHUIO JTa00paTOPHBIX
OTIBITOB M IPAKTUYECKUX PabOT MO MOIYICHUIO U
M3YYEHUIO OPTaHUYECKHUX BEIIECTB.

[IpencraBiaTe pe3ynbTaThl SKCIIEpUMEHTa B (popme
3aIUCH YPAaBHEHUI COOTBETCTBYIOLINX PEAKLIMH U
JIeNaTh BBIBOBI HA HX OCHOBE.
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JdemoHcTpanus

—xosekuun «HedTs» u «YT0omb»

JlaGopaTopHbie ONBITHI

— O3HaKOMJIEHHE ¢ 00pa3aMu MIacTMacce, KaydyKoB U

PE3UHBL;
MOJEIUPOBAHKUE MOJIEKYJI YTIIIEBOAOPOLOB U
rajoreHonpou3BOIHBIX.

IIpakTHyeckas padora

Ne 1 Ionmy4yenue 3TueHa U U3yUYEHHUE €TI0 CBONCTB.

Berauciaenus
— M0 YpaBHEHUIO XUMHYECKOW peakuy (Macchl, 00bEMa,
KOJINYECTBA MCXOIHOTO BEIIECTBA MM MPOIYKTa PEAKIINH 10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BEIIIECTB MJIM MPOAYKTOB PEAKIINN).

ITpoBOAUTE BEIYMCIIEHUS 110 YPABHEHUIO XUMUYECKOU
peaxnum.

CaMOoCTOATENBHO MIaHUPOBATH U OCYLIECTBISATH CBOIO
IIO3HABATEIBHYIO EATEIbHOCTD; IPUHUMATh AKTUBHOE
y4yacTue B IpYMIoBOi yueOHON AesSTeTbHOCTH.

Pa3zpaen 3. Kuciaopoacoaep:kamu

€ opraHuvecKue coexrmuenus (22 1)

Tema 6.
CrmpTsl.
®enon (6 9)

[penenbHBIE OTHOATOMHBIE CTUPTHL. METaHOI ¥ STAHOIL:
cTpoeHune, pu3nyeckne 1 XMMHUYIeCKHe CBOWCTBA (peakinu ¢
AKTHBHBIMH METAJUIAMH, TAJIOT€HOBOI0POIaMHU, TOPEHHE),
npumeHenue. BojgopoaHas cBs3k. JlelicTBUe MeTaHoMa U
3TaHOJa HA OPTaHU3M YeIOBeKa.

MHoOroaToMHbIE CIIUPTHI. DTHIICHTIINKOIb U TJIAIEPUH:
cTpoeHune, Gpu3NYeckne 1 XMMHUIEeCKHe CBOWCTBA
(B3anMozieiicTBHE CO MIETOYHBIMU METaJUIAMH, KaueCTBEHHAs
peaxIysi Ha MHOTOATOMHBIE CITUPTHI).

JelicTBue Ha opranu3M uenoBeka. [[pumeHeHue TuiepruHa
Y STHIICHTJTHKOJSL.

®enon. CTpoeHne MONIEKYITbI, (PU3NIECKUE H XUMIUECKUE
cBoiicTBa (henomna. TokcuaHocTh deHona. [Ipumenenne
(henoma.

Tema 7.

AJbIeruael.
KapOGoHoBBIE KHUCITOTEHI.
Caoxnsie 3¢upst (10 1)

Anpnerunsl 1 kemonsl. @opManbIeru, aneTaabIer U
CTpoeHune, GU3NIeCKre U XUMUIECKHEe CBOUCTBA (peakiinu
OKHCIICHUS H BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIINH),
MOTy4eHUE U TIPUMEHEHHE.

Ayemon: cmpoenue, gpusuueckue u Xumudeckue ceonucmaa
(peaxyuu OKUCIeHUs U OCCMAHOBLEHUS), NOTYHeHUe U
npumenenrue.

OnHOOCHOBHBIE ITpeAeIbHbIE KApOOHOBBIE KHCIIOTHI.
MypaBbHHas B YKCyCHas! KUCIIOTBI: CTpOeHHE, pU3nyecKue u
XHUMHYECKHE CBOWCTBA (CBOMCTBa, 001IME ISl Kiacca

PackpbIBaTh CMBICT H3ydaeMbIX TOHATHH (BBISBISATH
WX XapaKTepHbIE MPU3HAKN), YCTAHABIMBATH UX
B3aMMOCBSI3b, UCTIOIH30BATh COOTBETCTBYIOIINE
TIOHATHUS TIPY OTIMCAHUH COCTaBa, CTPOCHUS U
MpEBpaILEHU OPraHUYECKUX COEAMHEHUM.
Hcrnons30BaTh XUMHUYECKYIO CHMBOJIHKY IS
COCTaBJICHHS MOJIEKYIIIPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOM, COKpALIEHHOM ) HOPMYJT OPraHMYSCKIX
BEIIECTB.

YcraHaBnMBaTh IPUHAIIEKHOCTD BEIIECTB K
orpenenéHHOMY KJIaccy 0 COCTaBy U CTPOEHHIO,
Ha3BIBaTh UX 110 CHCTEMATHIECKOH HOMEHKIIATYPE;
MIPUBOJWTH TPUBHAIHHBIE HA3BAHMUS OTIEIBHBIX
MIpeJCTaBUTENEH KUCIOPOACOAEPIKAIINX
COEIMHEHUN.

XapakTepru3oBaTh COCTaB, CTPOSHUE, IPUMEHEHHE,
¢du3nyecKre 1 XUMAYECKHE CBOWCTBA, BAXKHEHIIIHE
CIIOCOOBI ITOTYYEHUS TUITHYHBIX MPEICTaBUTENH
Pa3IMYHBIX KJIACCOB KHCIOPOICOAEPKAIINX
CoeqMHeHnH (MeTaHoa, TaHOMa, TIUIepHHa,
¢enona, GopMabaeruaa, aneTanbIeruaa, YKCyCHON
KHCJIOTBI, TJIFOKO3bI, Kpaxmala, EeITI0I036);
BBISIBIIATh TEHETUYECKYIO CBS3b MEXKY HUMU U
MOATBEPKAATH €€ HATTMYNE YPABHEHUSIMU
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KHCIIOT, PeaKiysl STepru(UKaLnm), TOTydeHUe U
npuMmeHeHne. CTeapruHoBas U OJIEMHOBAsI KUCIIOTHI KaK
MPEACTAaBUTENN BBICIIMX KapOOHOBBIX KHCIOT. Mbliia Kak
COJIM BBICHIMX KapOOHOBBIX KHCJIOT, X MOIOIIEE JISHCTBHE.
CrnoxxHble 3QHPBI KaK MPOU3BOTHBIE KAPOOHOBBIX KHCIIOT.
Tanponus cnoxubIx 3¢gupoB. XKupsl. ['uaponus Kupos.
IIpuMeHnenue xupoB. broornyeckast posib KUPOB.

Tema 8.
VYrneBonsr (6 1)

VYrneBonsl: cocTas, KiaccuuKalys yriieBoJoB (MOHO-, JTU-
U monucaxapupl). ['oko3a — mpocTelmmii MOHOCaxapua:
0COOEHHOCTH CTPOCHHUSI MOJIEKYJIBI, (PU3UUECKHE U
XUMUYECKHE CBOMCTBA (B3aUMOICUCTBHE C THAPOKCUIOM
mean(Il), okucnenne aMMHadYHBIM PACTBOPOM OKCH/IA
cepeoOpa(l), BoccTaHOBJICHHE, OPOKEHHE TIIFOKO3bI),
HaXOXJICHUE B IPUPOJIE, TPUMEHEHHE, OHOJIOTHYeCKast POIb.
®orocunTe3. DpyKTo3a KaK U30Mep TIIHOKO3bI

Caxaposza — npedcmasumenvb OUcCaxapuoos, 2uopoiu3,
Haxooicoenue 8 npupooe U npUMeHeHue.

Kpaxwman u nemmtono3a Kak mprupOIHbIE TOTUMEPHI.
Crtpoenne kpaxmaia U HemToia036l. duznueckue u
XUMHYECKHE CBOMCTBA Kpaxmalia (THAPOIN3, KAYeCTBEHHAS
pEeaxIys ¢ HOmIoM)

JlaGopaTopHble ONbITHI

—TOpEeHHne CIIUPTOB;

— OKHCJIeHHe 3Tanona okcuaoMm menu (11);

— B3anMoeHCcTBHE TIHIeprHA ¢ THIpokcuaoM Mean (11);

— OKWICIIEHHE alTbACTHI0OB aMMHAYHBIM PACTBOPOM OKCHJIa
cepeopa(l) u rmapoxcumom meam (II);

B3aUMOJIEHCTBHE KpaxMalia ¢ HoaoM

IIpakTnyeckas padora

No 2 CpoiicTBa pacTBOpa YKCyCHOU KHCIIOTBI.
Boruuciaenus

— TI0 YpaBHEHUIO XUMHUYECKON peaknnu (Macchl, 00bEMa,
KOJIMYECTBA UCXOAHOTO BEIIECTBA WIIA IIPOAYKTA PEAKITHH 110
M3BECTHBIM Macce, 00hEMY, KOJTMIECTBY OJHOTO U3
HCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKITUH).

COOTBETCTBYIOIIMX XMMUYECKUX PEAKLIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYI.

OnuceIBaTh COCTaB, XUMHUECKOE CTPOEHUE U
MIpUMEHEHNE KUPOB, XapaKTepHU30BaTh UX 3HAUCHHE
AT JKU3HCACATCIbHOCTU OPraHnu3MOB.

Oco3HaBaTh ONACHOCTb BO3JEUCTBUS Ha JKHUBHIE
OpraHu3Mbl OHpGIleJIéHHI)IX OpPraHn4eCKuX BCUICCTB U
IMMOSACHATH Ha IIpUMEpax CHOCO6I)I YMCHBIICHUS U
MMPpEAOTBPAILICHUA UX BPEIHOT'O BO3)Z[€I7[CTBI/IH Ha
OpPraHM3M YeJIOBEKa.

— MpoBe/IeHN e, HAOIIOIEHUE U ONICaHHE
XUMHYECKOTO dKCTIepuMeHTa (JJaGopaTOpHBIE 1
MPaKTUYECKHE PAOOTHI).

CrnenoBaTh nmpaBuiIaM 0e301acHON padOTHI B
71a60paTOPUH TPU MCIIOE30BAHUN XUMHUYECKON
MOCYAsl W O00OPYIOBaHUSA, a TAKKE IMPaBUIIAM
oOpaIleHust ¢ BEMIECTBAMHU B COOTBETCTBUU C
HWHCTPYKIIHUAMH BBIITOJTHECHHU A naGopaTopHHx OIIBITOB
U TIPaKTHYECKUX padoT IO MOIyYSHUIO U U3Y4EHHIO
OpPraHUYECKUX BELIECTB.

[IpencraBisaTh pe3yabTaThl IKCIEPUMEHTa B hopMe
3allMCHU YPaBHEHUI COOTBETCTBYIOLIUX PEAKLIMI 1
JienaTh BBIBO/IBI HA UX OCHOBE.

[IpoBOAUTE BEIYMCIIEHUS 110 YPAaBHEHHUIO XUMUYECKOM
peakLuu.

CaMOoCTOSTENbHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO
MI03HABATEIbHYIO IESITEIbHOCTh; IPUHUMATh AKTUBHOE
ydacTHe B TPYIIIOBOH y4eOHOH AeATeNbHOCTH.

Paznen 4. A3oTconep:kaniue oprannieckue coequHeHus (6 4)
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Tema 9. Amunvl. Memunamun u aHUuIUH: cocmas, cmpoenue,
AMWHBI. AMHUHOKHCIIOTHI. Qusuneckue u xumuieckue coUCmea (2opetue,
Benku (6 1) g3aumooeticmsue ¢ 000U U KUCTOMAMU,).

AMUHOKHCIIOTHI KaK aM(OTEPHBIC OPraHHYECKIE
coequHeHUs. U3HUECKUe U XMMHYSCKHE CBOMCTBA
aMUHOKHUCJIOT (Ha mpuMepe rmuiuHa). buongornueckoe
3HAYCHHE aMUHOKHUCIIOT. [lenTuapl.

benku kak npupoaHbie BBICOKOMOJIEKYISIPHBIE COETUHEHUSL.
ITepBuynHas, BTOpUYHAS U TPETUIHAS CTPYKTypa OEIKOB.
XUMUYECKUE CBOWCTBA OCIKOB: THPOJIN3, ICHATYpaIus,
KayeCTBEHHBIC PEAKIIMK Ha OCJIKH.

JdemMoHcTpanun

— JIeHaTypalius OCJIKOB ITPH HArPEBaHUMY;

[IBETHBIE PEAKITNU OEITKOB

PackpbIBaTh CMBICT U3y4aeMbIX MOHATHH (BBISBIATH
UX XapaKTepHbIC IPU3HAKH ), YCTaHABINBATH UX
B3aMMOCBS3b, UCIIONb30BATh COOTBETCTBYIOIINE
TIOHATHUS TIPU ONMCAHUH COCTaBa, CTPOCHUS U
MPEBPAILEHUNA OPTaHUYECKUX COEANHEHUM.
Hcnonp3oBaTh XUMHUYECKYIO CHUMBOJIUKY JJIS
COCTaBJICHHSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEpHyYTOI, COKpAIIEHHOI) (HopMyIT
OpPTaHUYECKHUX BEIIECTB.

OnpenensaTe IPUHAUIEKHOCTD BEIIECTB K
orpenenéHHOMYy Kiaccy 10 COCTaBy U CTPOEHHIO,
Ha3bIBaTh UX 110 CHCTEMAaTHYECKONH HOMEHKIIATYPE;
MIPUBOJUTH TPUBHAILHBIE HA3BAHUS OT/IENbHBIX
IIpeICTaBUTENEH.

XapakTepu3oBaTh COCTaB, CTPOCHUE, IPUMEHEHNE,
(du3nUecKre U XMMUYECKHE CBOMCTBA, BaXKHEHIIIHE
CIIOCOOBI MTONTyYEHUS TUITMYHBIX MPEICTaBUTENEH
a30TCO/IEPIKAINX COSAMHEHNH (TIUIMHA 1 OEJTKOB).
[MosicHATh Ha IpUMepax 3HaYCHUE OETTKOB JUIs
OpraHU3Ma YEJIOBEKA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HaHMS — HAOII0JaTh U ONHCHIBATH
JIEMOHCTPALIMOHHBIA SKCIIEPUMEHT.
CaMocCTOsTEeNBHO MIIAHUPOBATH U OCYIIECTBISTh
CBOIO [TI03HABATEIBHYIO ACATEIbHOCTh; IPUHUMATh
aKTHBHOE yYacCTHE B TPYIIIOBOH yIeOHOM
JIEATENbHOCTH.

Pa3pgen. 5. BoicokoMoJieKyasipHble coeTnHeHust (2 1)

Tema 10. OCHOBHBIE MOHATHSA XMMHH BEICOKOMOJIEKYIISIPHBIX
[Tnactmaccel. Kayuayku. COCIMHEHUI: MOHOMEP, IOJIUMEP, CTPYKTYPHOE 3BEHO,
Bonokna (2 1) CTEIEHb [TOJMMEPU3aLluM, CPENHsS MOJIEKYIIsIpHAs Macca.

OCHOBHBIE METOJIbI CHHTE3a BHICOKOMOJICKYIISIPHBIX
COCIMHCHUN — MONTMMEPU3aLUs ¥ MOTMKOHICHCAIUS
Inacmmaccwt (noausmuien, ROIUNPONUTIEH,
NOIUBUHUNXTIOPUO, HOTUCTIUDOIL).

Hamypanvnoiii u cunmemuueckue xayuyku (6ymaouenoswitl,
XTOPONPEeHO8blil U U30NPEHO6bIIL). Bonoxkna: namypanvhvle
(x10nox, wepcms, WENK), UCKYCCMBEHHbLE (AyemamHoe
BOIOKHO, BUCKO3@), CUHMEMUYECKUe (Kanpor U 1a6Can,).

Bragers nzydyaeMbIMA XHMHYECKIMHE TTOHSATHSIMHA:
PacKpBIBATh CMBICI U3y4aeMbIX ITOHITHHA U
MIPUMEHSTh 3TH TIOHSATHUS TIPU OIMMCAaHUH COCTaBa U
CTPOEHHUS BHICOKOMOJIEKYIISPHBIX OpTaHMIECKUX
BEIIECTB, IJIs1 OOBSICHEHUS OTACTHHBIX (PaKTOB U
SIBIICHUH.

Hcnonp30BaTh XUMHUYECKYHO CUMBOJIAKY JJISI
COCTaBIICHHS CTPYKTYPHBIX (POPMYIT BEIIECTB U
YpaBHEHUH peakiuii MoIMMepr3ainy U
MOJIMKOHIEHCAIIHH.
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JdemoHcTpanus
— O3HAaKOMJICHHE C 06p33HaMI/I IMPUPOAHBIX U
HNCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KaYYYKOB.

OBIIAA 1 HEOPTAHUYECKAA XUMUA

Paznen 1. TeopeTuueckue oCHOBBI xumuu (8 1)

Tema 1.

CtpoeHue aToMOB.
ITepuonnueckuii 3aK0H U
ITepuonnueckas cucrema
XUMHYECKHX JIEMEHTOB
. N. MenneneeBa (24)

XuMUYecKu aneMeHT. AToM. SIpo aToma, U30TOIMBI.
OnekrpoHHast 000104Ka. JHEPTETHYECKUE YPOBHH,
HIO/lypOBHH. ATOMHBIE OpOHTAIH, S-, P-, 0-3/IeMEHTBI.
OcobeHHOCTH pacnpeieneHus 3JIEKTPOHOB IO OPOUTATISIM B
aToOMax 3JIEMEHTOB NEPBBIX YETHIPEX MTEPHOJIOB.
OnekTpoHHast KOHPUTYPaIUs aTOMOB.

IIepuonnueckuii 3akoH u Ilepuonuyeckas cucrema
XUMHYECKUX IJIEMEHTOB

.. MenneneeBa. CBs3b MEPUOTAIECKOTO 3aKOHA U
IIepuonmueckoil cUCTEMBI XMMUYECKHX AeMeHToB JI.1.
MenpeneeBa ¢ COBpEMEHHON T€OpUEN CTPOECHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKHIX
3JIEMEHTOB U 00pa3yeMBbIX UMH IIPOCTHIX U CIOKHBIX
BEIIECTB I10 IPyIIaM U IEpHoaM.

3HauyeHUe NePUOIUUECKOr0 3aKOHA B Pa3BUTHU HAYKH.
JdemoHcTpanuu

Bunp! Tabiun «Ilepronudeckasi cucTeMa XUMHYECKUX
anemenToB [l 11 MenpaeneeBay.

PackppIBaTh CMBICH H3y4aeMBbIX TOHATHI (BBISBISTDH
UX XapaKTepHBIC TIPU3HAKH ), YCTaHABINBATH UX
B3aMMOCBSI3b.

PackpsIBaTh cMBbICI ITeprOAUYECKOro 3akoHa J[.11.
MeHieneeBa U AEMOHCTPUPOBATH €TI0
CHCTEMATHU3UPYIOIILYI0, O0bSICHUTENBHYIO H
MPOTHOCTHYECKYIO (DYHKITUH.

XapakTepu3oBaTh JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX JIEMEHTOB 1—4 TIeproa0B, UCIIONB3YS
TIOHATHS «S-, P-, 0-271eKTpOHHBIE OPOUTAIIHY,
«QHEPreTHYECKNEe YPOBHMY.

OOBACHATH 3aKOHOMEPHOCTH N3MEHEHHSI CBOICTB
XUMHYECKUX 3JIEMEHTOB U UX COCAMHEHUH 110
nepruoaam

u rpynnam Ilepronnueckoil cucTeMbl XUMHAYECKUX
anemenToB JI.11. MennaeneeBa

Tema 2.
CrtpocHue BelecTsa.
MHoroo0pa3zue BemiecTs (2 9)

CrtpoceHne BemecTBa. XUMHYCCKas CBSI3b. BUIIBI XUMIYECKOM

CBsI3M (KOBAJICHTHAS HEMOJISIPHAS W TIOJISIpHAS, HOHHAS,
MeTautndeckas). MexaHu3Mbl 00pa30BaHMs KOBAJICHTHON
XUMUYECKOH CBSI3HU (0OMEHHBIN M TOHOPHO-AKIISIITOPHBIN ).
Bonopoanas cBsi3b. BaeHTHOCTD.
OneKkTpooTpulaTeNbHOCTh. CTeneHs okuciieHus. VIoHbI:
KaTHOHBI 1 aHUOHBI.

BermecTBa MONEKyIIpHOTO W HEMOJIEKYIAPHOTO CTPOSHHUSI.
3aKOH OCTOSIHCTBA COCTaBa BEIIECTBA. THUIIBI
KPUCTAITMYECKUX PEMIETOK U CBOWCTBA BEILIECTB.
[lonsiTe o AUCTIEpCHBIX cucTeMax. VIcTHHHBIE H
KOJITOUTHBIE pacTBOPBL. MaccoBas JI0JIs BEIECTBA B
pacTBope.

Kitaccudukarnms HeopraHnueCKuX COSAMHEHUH.
HomenxiiaTypa Heopranuyeckux BemiecTs. I eHernyeckast

PackpbIBaTh CMBICT H3ydaeMbIX TTOHATHH (BBIACTSTH
WX XapaKTepHbIC IPU3HAKH ) U IPUMEHSITH 3TH
MTOHATHS TIPH OITUCAHUH COCTaBa U CTPOCHUS
BEIIECTB, I OOBSICHEHHUS OTACIHHBIX (DAKTOB H
SIBIICHWM.

OnpenensiTe BUIABl XUMUYECKOUN CBSI3U (KOBAJICHTHOM,
WOHHOM, METAITIECKOW, BOJIOPOIHOH) B
COEIMHEHHUSX; TUII KPUCTAJUTMYECKON PEIETKH
KOHKPETHOTO BEIECTBA.

OnpenensiTe BaJCHTHOCTh U CTEIIEHh OKUCIICHUS
XHMHYECKUX SJIEMEHTOB B COCAUHEHUSX
Pa3IMYHOrO COCTaBA.

[TpoBOUTE BEIUUCIIEHUS C UCTIOIb30BAaHUEM TTOHSTHS
«MaccoBasi JIOJS BEIIECTBA B PACTBOPEY.
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CBsA3b HCOPTaHNYCCKUX BCIICCTB, IPpUHAMJICKAIUX K
PAa3JIMIHBIM KJIaCCaM.

Tema 3.
Xumuueckruepeakuu (4 1)

Xumnueckas peakuusi. Knaccupukanus XuMIYecKux
peakuuii B HEOPraHUYECKON M OPTaHUUECKON XUMUH. 3aKOH
COXpaHEHUS MacChl BELIECTB; 3aKOH COXPaHEHUsI U
NpEBpaLICHUs SHEPTUN PH XUMUYECKUX PEaKIHIX.
CKOpocCTh peakiyu, e€ 3aBUCHMOCTh OT Pa3InYHbIX
¢dakropoB. OOpaTHMbIe peaku. XUMHUYECKOE paBHOBECHE.
DakTopsl, BIUSIONINE HA COCTOSHUE XUMHUECKOTO
pasHoBecus. [Ipunnun Jlelllarense.

DnexTponuTudeckas auccoranys. CHIBHBIE U clla0bie
anekTponuThl. Cpena BOAHBIX PACTBOPOB BEIIECTB: KHCIas,
HelTpanbHas, menodnad. [louamue o 6000pOOHOM
noxasamene (pH) pacmeopa. Peaxuun noHHOTO OOMEHA.
Tuoponus opeanuneckux u HeOp2aHU4eCKUX 8eecms.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKINu. [loHamue 0o
9NEeKMPOaU3e PACNIAB08 U pacmeopos conel. Ilpumenenue
INEKMPOAU3A

JdemoHcTpanuu

— MOJIeNTN KPUCTAJUTMYECKUX PEHIETOK;

— pa3okeHue mepoKcrIa BoJopoaa B IPUCYTCTBUU
KaTanm3aTopa.

JlaGopaTopHble padoThI

— MIpOBEICHNE peaKnii HOHHOro 0OMeHa;

— OTIpeNIeNIeHr e CPEbl PACTBOPOB BEMIESCTB C IIOMOIIBIO
YHHBEPCAIBHOTO WHIANKATOPA.

IMpakTHyeckas padora

Ne 1 Bnusiaue pasnmudabIX GakTOpOB Ha CKOPOCTH
XUMUYECKOU pEaKLHH.

Boruuciaenus

— pacyersl ¢ UCMOMb30BaHNUEM TTOHSTHS

«MaccoBas JIOJNs PAaCTBOPEHHOTO BEIIECTBAY;

pac4€TsI IO ypaBHEHUSM XUMHUYECKUX PEAKITUI, B TOM YHCIIe
TEPMOXUMHUYECKHE PACUETHI.

OOBSACHSATH 32aBUCUMOCTh CKOPOCTH XUMHUYECKOM
PEAKIMH OT Pa3IMYHBIX (PaKTOPOB.

OrnpenensaTe XapakTep CMEIMICHUS] XUMHYECKOT O
PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO
BozzaericTBus (npuniun Jlelllarense).

CocTaBnsTh ypaBHEHUS PEAKIUMA Pa3TUIHBIX TUIIOB;
TIOJTHBIE M COKPAIIEHHBIC MOHHBIC YPAaBHEHUS
peaKInii, yIUTHIBAS YCIOBUS, IPU KOTOPHIX 3TH
peakuu UayT 0 KOHIIA.

[ToaTBepxkaaTh CYlIECTBOBAHUE TEHETUYECKOM CBSI3U
MEXKTy HEOPTaHUIECKUMHU BEIIECTBAMHU C TIOMOIIIBIO
YpaBHEHHUH COOTBETCTBYIOIIMX XUMUIECKIX
peaKiui.

IIpoBoNTE, HAOIFOAATH U OMMMCHIBATH XMMUICCKHUI
SKCIIEPUMEHT: TI0 OTIPEIETICHIIO CPEIbI BOTHBIX
PacTBOPOB BEITIECTB, BHISBICHHUIO yYCIOBHI
MIPOTEKAHUS PEAKITNH HOHHOTO OOMEHa, H3ydEeHUTO
BIIMSTHUS Pa3JIMIHBIX (PAKTOPOB HA CKOPOCTH
peaKkIui.

CiienoBaTh IpaBHJIaM TTOJTE30BAHMS XUMHICCKOM
MTOCYZIOH | JTAOOpaTOPHBIM 000PYIOBAaHUEM.
[IpencTaBusTh pe3yabTaThl XKMHUIECKOTO
SKCIepuMeHTa B (popMe 3aricu ypaBHEHUN
COOTBETCTBYIOIINX PEAKIIUA U JIENIaTh BEIBOJBI HA MX
OCHOBE.

[IpoBoANTE BEIMHCIIEHUS IO yPaBHEHHSIM
XUMHYECKUX PEAKITHil, B TOM YHCIIE
TEPMOXUMHUYIECKHE PACUETHI.

Pazpnen 2. Heopranuyeckasi xu

vus (4 4)

Tema 4.
Hemeramnpi(2 9)

Hemeramnsl. [lonoxxenue Hemeramnos B [lepuoguueckoit
cucteMe xumMu4ueckux sjeMeHToB [l 11 Mennaeneesa u
0COOEHHOCTH CTpOEHUsI aTOMOB. Du3nyeckue CBOCTBa
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIUIOB (Ha IIpUMepe

P ACKPBbIBATb CMBICIT U3YyUdCMbIX TIOHATHI (BLI,Z[GJ'IHTL
HX XapaKTCPHBIC HpI/I3HaKI/I) " IPUMCHATH 3TU
IMOHATHS IPU OMMUCAHNU COCTaBa U CTPOCHUA
BCIICCTB, IJIA 0OBSICHEHUS OTCIIBHBIX (l)aKTOB )4
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KUCIIOpoJa, cepbl, hocdopa u yriepoaa).

XUMUYECKHE CBOWCTBA BAKHEUIITNX HEMETAJIIOB (TaJIOTE€HOB,
cephl, a3ota, hochopa, yriepona U KpeMHUS) U UX
coeMHeHNH (OKCHI0B, KHCIOPOACOAEPKAILNX KUCIIOT,
BOJIOPOJHBIX COCTUHECHUN).

IIpuMeHeHne BaXXHENIIMX HEMETAIIIIOB U UX COCAUHEHUI

SIBJICHUM

CBOWCTB HEMETAJIJIOB U UX COCAUHEHUM C yUETOM
CTPOEHUS UX aTOMOB U IOJIOKECHUS B
[Tepuoanueckoii cucTeMe XUMUYECKUX JIEM EHTOB
H.N. Menneneesa.

XapakTepu3oBaTh (OMKUCHIBATH) OOIINE XUMUYECKHIE
CBOMCTBAa HEMETAJJIOB, UX BAYKHEUIIIMX COCAUHECHUH,
MOATBEPAKAAs ITO OMKUCAHUE IPUMEPAMK YPaBHEHUI
COOTBETCTBYIOIIUX XUMHUUECKUX PEaKITUH.
XapakTepu3oBaTh BIMSIHAC HEMETAIIJIOB M HX
COCTMHEHUU Ha KUBBIC OPTAHU3MBI; OITUCHIBATH
MPUMEHEHNE B Pa3IMUHBIX 00JACTIX MPAKTUYECKON
JIeSITEILHOCTH YEIOBEKa.

PackprIBaTh CYIIHOCTH OKHCIIATETh-HO-
BOCCTAaHOBHUTEIBHBIX PEAKIIHHA ITOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOI0 OaJlaHCa 3TUX PEAKIIUM.
IIpoBOIUTE peakITuu, TOATBEPIKIAIOIINE
XapaKTePHBIC CBOMCTBA N3YIAEMBIX BEIIIECCTB;
pacro3HaBaTh ONBITHBIM MTYTEM aHHUOHBI,
MPUCYTCTBYIOIINE B BOJHBIX pacTBOpax.
Hab6monaTs 1 onrchIBaTH AEMOHCTPAIIMOHHEIE
OMBITHI; TPOBOJUTH U OMUCHIBATH XUMUYECKUN
JKCTIEPUMEHT (JTaOOpaTOPHEIE U MPAKTHICCKUE
paboThI).

IIpencraBnsaTs pe3yiabTaThl XUMUYECKOTO
SKCIepuMeHTa B (popMe 3aMicu ypaBHEHUN
COOTBETCTBYIOLLIMX PEAKLUI U IeNIaTh BBIBOJBI HA UX
OCHOBE.

CrienoBaTh IpaBUIaM MOJb30BAHUS XUMHYECKON
MOCyIOi 1 TabopaTOPHBIM 00OPYIOBAHHUEM.
[IpoBOOUTE BBIYKMCICHUS IO YPAaBHEHUSIM
XUMUYECKUX PEAKLIHUM.

CaMOCTOSTENBHO IIaHUPOBATh U OCYIIECTBISATH
CBOIO [TO3HABATEBHYIO ACATEIbHOCTh; IPUHUMATD
aKTUBHOE yYaCTHE B TPYIIIOBON yIeOHOM

e TENLHOCTH

Tema 5.
Meramtsl (2 9)

Merannel [lonoxkenue meramnoB B [lepu oguueckoii cucreme
xumuueckux 3meMmeHToB .M. MenaeneeBa. OcoOeHHOCTH
CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. O0mme

P ACKPBbIBATb CMBICIT U3YyUdCMbIX TIOHATHI (BBII[GJ'IHTB
HX XapaKTCPHBIC HpI/I3HaKI/I) " IPUMCHATH 3TU
TMOHATHS IPU OMMMCAHNU COCTaBa U CTPOCHUA
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¢uznueckue cBoricTBa MeTayuioB. CIUIaBbl METaJIIOB.
DNEeKTPOXUMUYECKUN PsJT HAMPSX)KEHUN METaILIOB.
XuMHUECKUEe CBOMCTBA BKHEHILINX METAIJIOB (HATPU,
KaJIUH, KaJblUd, MAarHUM, aJIFOMUHUNA, IUHK, XPOM, JKEJE30,
MeIb) U UX COCAMHCHHUI.

Oo6mume crocoObl MOTyYeHUsT METAIUIOB. MeTamyprusi.
Kopposus memannos. Cnocobwt 3auumst om Koppo3uu.
HpI/IMCHCHI/IC MCTaJJIOB B 6I)ITy U TCXHUKE.
JdemMoHcTpanun

— 00pa3iibl HEMETAJIIOB;

— B3aUMOJICHCTBHE MEJIU C a30THOM KHMCIIOTON PAa3IM4HOI
KOHILIEHTpALINH;

— KoJeKus «MeTasulbl U CILIaBbI».

JlaGopaTopHbie ONBITHI

— Ka4CCTBCHHBIC PCAKIIMU Ha aHUOHBI 1 KATUOH aMMOHUS;
—BSaHMOHeﬁCTBHe THAPOKCHU A aJIlOMHUHUA C paCTBOpaMU
KHCHOT U MICIIOYCiH;

KaueCTBEHHbIE PEAKIINN Ha KATHOHBI METAJJIOB.
IIpakTH4yeckue padoThI

Ne 2 Pemenune sKCIepMMEHTATBHBIX 33724 IO TEME
«HemeTrammsly;

Ne 3 Pemenue sKCIepMMEHTATBHBIX 33724 IO TEME
«Meramnby.

Boruuciaenus

— pacd€Thl MacChl BEMECTBA WIM 00bEMA ra30B 110
M3BECTHOMY KOJIMYECTBY BEI[ECTBA, MACCE UITH 00BEMY
OJTHOT'O U3 YYaCTBYIOILUX B PEAKLUU BEILIECTB; pACUETHI

Macchl (00bEMa, KOTMIEeCTBA BEIIECTBA) MPOIYKTOB PEAKIIHH,

€CJIM OZTHO U3 BEILLECTB UMEET PUMECH;
pacu€rsl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MTPOAYKTa
peaKuuu, eciiv OAHO U3 BEIIECTB JaHO B BUJE pacTBOpa ¢

ornpenenéHHON MaccoBOU oJIEl paCTBOPEHHOIO BEILIECTBA.

BEIIECTB, )i OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUU.

OOBSACHATH 00IIME 3aKOHOMEPHOCTU B U3MCHEHUH
CBOICTB 2JIEMEHTOB — METAJUIOB U UX COCNUHECHUM C
y4ETOM CTPOCHUS UX aTOMOB U TOJOKCHUS B
[Tepuoanueckoii cucTeMe XUMUYECKHUX JIEMEHTOB
H.N. Menneneesa.

XapakTepu3oBaTh (OIMKMCHIBATH) OOIINE XUMUYECKIE
CBOMCTBa METAJJIOB, UX BXKHEHIIINX COCIMHECHUMH,
MOATBEPKAAs ITO ONMHUCAHNUE IPUMEPAMH YPABHEHUI
COOTBETCTBYIOIIUX XUMHUUECKUX PEAKITHI;
MIPUMEHEHHE METAJUIOB B Pa3JIMYHBIX 00JIACTSIX, a
TaKKe UCITOJIb30BAHUE UX JUTSI CO3JIaHUS
COBPEMEHHBIX MaTEPHUAJIOB M TEXHOJIOTHH.
PackprIiBaTh CyIIHOCTH OKHCIIATEh- HO-
BOCCTaHOBHUTEIBHBIX PEAKITHH ITOCPECTBOM
COCTaBJICHUS 3JICKTPOHHOI0 OaJlaHCa 3TUX PEAKIIUM.
IIpoBOIUTE peakITuu, TOATBEPIKIAIOIINE
XapaKTepHBIE CBOMCTBA H3ydaeMbIX BEIIECTB;
pacro3HaBaTh OMBITHBIM ITyTEM HOHBI METAIIJIOB,
MIPUCYTCTBYIOIINE B BOAHBIX PacTBOPax.
HaGmronaTe 1 OnuMCHIBaTH IEMOHCTPAIIMOHHBIE
OTIBITHI; TPOBOIUTH M ONMCHIBATH XUMUYECKUI
AKCIIEPUMEHT (JTa0opaTOPHBIC U MTPAKTHISCKUE
pabotsl). [IpencTaBisaTh pe3ynbTaThl XUMIYECKOTO
SKCIIepUMeHTa B OopMe 3alicH ypaBHEHUN
COOTBETCTBYIOIINX PEAKIIUA U JIENIaTh BEIBOJBI HA MX
OCHOBE.

CrenoBaTh NpaBHiaM MOJb30BAHUS XUMHUECKOM
MOCyIOi 1 TabopaTOPHBIM 00OPYIOBAHHUEM.
[TpoBOIUTE BEIUMCIIEHUS 110 YPaBHEHUSIM
XUMUYECKUX PEAKLIHUM.

CaMoCTOsTENBHO MJIAHUPOBATH U OCYIIECTBISTh
CBOIO MTO3HABATENEHYIO IEATENFHOCTD; TPHHUMATh
aKTUBHOE yYaCTHE B TPYIIIOBON yIeOHOM
JIeSITEeTHHOCTH.

Paznen 3. Xumus u Ku3Hb (2 4)
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Tema 6.
XUMHUS ¥ KU3Hb (2 1)

Ponb xuMuu B 00eCIIeueHUH 3KOIOTMYECKOM,
SHEPreTUYECKON U MUINEBON 0€30MaCHOCTH, PA3BUTHH
MeauiuHbL. [[oHsATHE O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHYECKUX PEAKITUH.

[pencraienus 06 00X HAYYHBIX MPHHIIUIAX
MIPOMBIIICHHOTO TMOTYy4YEHUsT BaXKHEHIIINX BEIECTB.
YenoBek B MUpE BEUIECTB U MATEPUAJIOB: BaXKHEUIINE
CTPOUTENBHBIC MAaTEPHAIIBI, KOHCTPYKIITHOHHBIE MaTEpUAIIBI,
KpPAaCKH, CTEKJIO, KepaMKKa, MaTepualibl AJisl SJIEKTPOHUKH,

HaHoOMaTepualibl, OpTaHNYCCKUEC U MUHEPAJIbHBIC y,]106peHI/I$I.

XuMUs U 3JJ0pOBbE YEIOBEKA: ITPAaBUJIA UCIIOIb30BAHUSA
JIEKaPCTBEHHBIX MPEnapaToB; MpaBuia 6€300acHOro
UCIIO0JIb30BAHMSI ITPEIapaToB OBITOBOM XUMHUH B
TIOBCEIHEBHON XU3HU

PackphIBaTh poiib XUMUM B PELICHUH
JHEPreTUYECKUX, CBIPHEBBIX H AKOJIOTHIECKUX
MPOOJIEM YEeIOBEUYECTBA, OIUCHIBATh OCHOBHBIC
HaIlpaBJICHUA Pa3BUTUA XUMHYECKOMN HAaYyKHU U
TEXHOJIOT'UH.

[TpuMeHsATs paBuiia 6€30MaCHOTO 00pAIICHUS C
BCIICCTBaAMU, UCIIOJIB3YCMBIMU B HOBCGI[HGBHOﬁ
JKWU3HU, IIpaBUJjia MMOBCACHUA B LCIIAX CGCpC)KCHI/ISI
3JI0pPOBbsI U OKPYXAIOIIEH IPUPOAHOMN CPELBI;
MMOHUMATh Bpen (OMacHOCTh) BO3ICUCTBHS HA JKUBHIS
OpraHu3Mbl OHpeIleJIéHHBIX BCIICCTB, CMBICJI
ImoKa3aTeiid K, IMMOACHATh Ha IpuMEpax CHOCO6BI
YMCHBUICHUA U NIPEAOTBpAlICHUA UX BPEIHOI'O
BO3JIEUCTBUS.

AHa.HI/I3I/IpOBaTB " KPUTUYCCKH OLICHUBATDH
uH(OPMAITHIO, CBSI3aHHYIO C XUMHUYECKUMHU
ImpoueccaMm U UX BJIMAHUEM Ha COCTOAHUC
OKpY>Kalolller Cpeibl.

Hcnons30BaTh MONMyYEHHBIE 3HAHUS U
MpeCTaBIeHus O cepax MesITeTbHOCTH, CBI3aHHBIX
C HAYKOM M COBPEMEHHBIMHU TEXHOIOTHSIMH, KaK
OCHOBY JIIs OPHEHTALIMK B BIOOPE CBOCH OymyIeit
npodecCHOHAITLHOMN JICSITEITBHOCTH.

[IpuHNMAaTE yyacTre B 00CYXAeHUN TPpodIeM
XUMUYECKOU U SKOJIOrMYECKOW HANPaBIEHHOCTH,
BBICKAa3bIBaTh COOCTBEHHYIO MTO3HIIHIO 10 MPOOIIEME H
MIpeJyIaraTh BOZMOXKHBIE TTYTH €€ pelIeHs
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Hudopmanuonnoe obecreuenue o0ygenns

[lepevens yuebnprx u3nanuii, Hurepmer- pecypcoB, A0NOIHATEILHON JHTEPATyPhI
OcHOBHBIE HCTOUHHKH:

1

I'abpmensn, O. C. Xumud. 10 knace. basossrit yposens @ yuyebuuk / O. C. ['abpuensn.
3-e u3m., cTep. — Mocksa : Jlpoda, 2021. — 191, [1] c. : win. — (Beptukams). — Tekcr :
HETIOCPEACTBEHEBIH,
I'abpuensin, O. C. Xumma. 11 knace. basossiit yposens : yuebuux / O. C. Mabpuensn. —
2-e w31, crep. — Mocksa : Jpoda, 2022. — 223, 1] c. : win — (Bepruxans). — Texcr :
HEeIOCPEeICTBEHHBIHN.

,HOHOJ’IHHT@J’IBHBIG HCTOYHHKH.:

1

Pesunron, B. A. COopHEK 3afad W yHpaKHEHHH IO OPraHHYECKOW Xumuu / B. A.
Pesnmkos. — 3-e u3n., crep. — Caunxr-Tletepbypr : Jlams, 2023, — 336 c.— Tekcr:
anexkTpoHHsUi //  Jlame  :  anextponmHo-Oubnmoreunas — cucrema. —  URL:
https://e.lanbook.com/book/293012 (mata obpamenus: 16.04.2024). — Pexum mocryma:

g aBTepus. [lons3oBaTesnei
MZ 6’29/ '
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