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IHosicHuTe/IbHASA 3aNIUCKA

OcHOBY TOAXOA0B K pa3paboTke mnpumepHor paboueit mporpammbl COO 1o XuUMHH, K
OIpeJIeNIeHUI0 O0Imel crparernd OOy4YeHHs, BOCIIUTAHHS W Pa3BUTHUS, OOYYaIOLIMXCS CpPEACTBAMHU
y4eOHOro mpeaMera «XuMus», Ha 0a30BOM YPOBHE, COCTABUJIM KOHIENITyaIbHBIC TToJIokeHUsT PI'OC
COO o B3anMOOOYCJIOBJICHHOCTH MEJeH, COAEp)KaHUs, PE3ylbTaTOB OOy4YeHHsS M TpeOOBaHUU K
YPOBHIO MOJITOTOBKU BBIITYCKHUKOB.

B coorBercTBUU C NaHHBIME MONOXKEeHHsIME pabodasi nmporpamma COO (6a30BbIid YPOBEHB):
yCTaHaBNMBaeT  o0s3arenbHOEe  (MHBAapUAHTHOE)  NPEIMETHOE  COJEp>KaHue,  OmpeesieT
KOJIMYECTBEHHBIE M KA4YeCTBCHHBIC €ro XapaKTEPUCTHKU Ha KaXJOM JTale HM3YyYeHHUs IMpeaMeTa,
[pelycCMaTpuBaeT MPHUHIMUIBI CTPYKTYPUPOBAHUS COJIEPIKAHUS U PACIIPEICTICHHUS €ro, 0 OCHOBHBIM
paszzesnaM M TeMaM Kypca; JaéT NPUMEpPHOE paclpelielieHHE Y4eOHbIX 4acoB IO TEMaTHYECKUM
paszzenaM, peKOMEHIyeT MPUMEPHYIO MOCJIEJOBATEILHOCT U3yYEHHS OTJCIBbHBIX TEM Kypca ¢ y4ETOM
MEXIPEIMETHBIX W BHYTPH TIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOro MpOoIecca, BO3PACTHBIX
0COOCHHOCTEH 00ydJaromuxcs; AaéT METOJUYECKYI0 MHTEPIPETALMIO LNl u3ydyeHus MmpeaMera Ha
YPOBHE: COBPEMEHHBIX IPHOPUTETOB B CHUCTEME CpEIHEro MNpoeCCHOHAIBFHOTO 00pa30BaHMA,
COJIEp>KaTEIbHON XapaKTePUCTUKHU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOW 00pazoBaTeIbHOU
MporpaMMbl  CpelHero oO0Iero o0pa3oBaHus (JUYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX),
OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIbHOU JEATENILHOCTH 00YYarOIIErocs 1Mo OCBOEHUIO COJIEP KaHUs
npeaMera

JlanHasi mporpamMma SIBJISIETCSI OPUEHTHUPOM I COCTAaBJICHUs pabOYMX IpOrpamm, aBTOPbI
KOTOPBIX MOTYT MPEIJIOKUTh CBOW MOAXOJA K CTPYKTYPUPOBAHHIO U MOCIIEIOBATEIbHOCTH M3YyUEHUS
y4eOHOro MaTepuasa, a TaKkKe CBOE BHJEHHE OTHOCHUTEIFHO BO3MOXHOCTH BHIOOpa BapHaTUBHOU
COCTaBJISIOUICH COMEp)KaHus MpeAMeTa TOMOIHUTENBHO K 00s3aTeNbHON (MHBApUAHTHOM) YaCTH €ro
COJIEpKaHus.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «XUMMUSD»

Xumnueckoe 00pa3oBaHue, MoJiyyaeMoe 00y4JaroIUMUCS, SBISETCS HEOTHEMIIEMOM YacThIO UX
oOpa3oBaHHOCTH. OHO CIYKUT 3aBEpLIAIOLIMM JTallOM pealu3alii Ha COOTBETCTBYIOLEM EMY
0a30BOM YpOBHE KJIIOYEBBIX LIEHHOCTEH, MPUCYIIUX IEIOCTHOW CHCTEME XMMHUYECKOro 00pa3oBaHusl.
OTU 1IEHHOCTH KacaroTCsl MO3HAaHUS 3aKOHOB NPUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUS U 001Iei
KyJIBTYpbl YEJOBEKa, a TaKKe 3KOJOIMYECKHM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3/10pOBBIO U
npupoaHoil cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOy4arOUIUXCS CPEACTBAMH y4eOHOIO
npeaMera «XHMHS», COIAEPKAHUE M TOCTPOEHUE KOTOPOrO OMNPENENIEHBl B IPOrpaMMe C Y4ETOM
CHEeU(pUKN HAYKH XUMUH, €€ 3HaUeHHsI B I03HAHUU MIPUPO/IBI U B MaTepUAIbHOMN KU3HU 0OIECTBa, a
TaKXke ¢ y4€ToM OOIMX Lenel U MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI
cpenHero obmero obOpa3zoBanusi B Poccuiickoit ®denepaunu. Tak, Hampumep, npu (opMUPOBAHUU
coJiepKaHus mpeamera «XHUMHUsS» YUTEHbI CIEIYIOIUE MONI0KEHU O crieqUuHKe U 3HAUCHUH HayKH
XUMUH:

— XuMHS Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HMIpaeT ocoOyi0 poJib B COBPEMEHHOU
LUMBUJIM3AlMU, B CO3/IaHUM HOBOW 0a3pl MarepualibHOM KynbTypbl. OHa BHOCUT CBOWM BKJIaJ B
(dopMHpOBaHKE PALMOHATBHOTO HAYYHOTO MBIIUICHUS, B CO3JJaHHE IEJIOCTHOTO IpeJICTaBlIeHHUs 00
OKpY’KaloIlleM MUpE KaK O eIMHCTBE IPUPO/IbI U YelI0BeKa, KOTOpoe POpMUpPYETCsl B XMMHUU HAa OCHOBE
MIOHMMAHMs BEIECTBEHHOIO COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHMUS B3aWMOCBSI3M MEXKAY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTAMU IPUMEHEHUSI.

— TecHo B3aMMOAEUCTBYS C IPYrMMHU €CTECTBEHHBIMU HayKaMH, XMMHS CTajla HEOThEMJIEMOU
4acTbI0 MUPOBON KYJbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIELIHOTO TPyJa U >KM3HU KaKJIOro wieHa
obmectBa. CoBpeMeHHass XMMHS Kak HayKa cCO3MJareibHas, KaKk HayKa BBICOKMX TEXHOJIOTUI
HalpaBlieHa Ha pelIeHHe II100albHbIX MPOOJIeM YCTOWYMBOTO Pa3BUTHSI YEIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMUECKON OE30MaCHOCTH U OXPaHbI 370POBBSI.

B cootBercTBUM ¢ oOmumu 1ensmu ¥ npunmunamu COO conmepkaHue mpeaMera «XuMUs
OPHEHTUPOBAHO MPEUMYILECTBEHHO Ha OOLIEKYIbTYPHYIO MOJTOTOBKY OOYUYaIOMIMXCs, HEOOXO0AUMYIO
UM Ul BBIPAOOTKM MHPOBO33PEHUECKUX OPHUEHTHPOB, YCIEUIHOI'O BKJIIOYEHMS B KU3Hb COLIUYMA,
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MPOAOIDKEHHUS 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapisromiuMu npeaMeTa «XUMHUsA» ABISAIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHUs»
n «O0mas U HeopraHMyecKasr XUMHUsI», OCHOBHBIM KOMITOHEHTOM COJICPKAHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOIl HayKu: CHUCT€Ma 3HAaHUI MO HEOPraHWMYECKOW XMMMHM (C BKJIHOYEHUEM 3HAHUH U3
o0meil XMMUU) U OpraHndeckoi xumuu. PopMHpPOBaHKE AAHHOW CHUCTEMbI 3HAHUW MPU W3YUYEHUH
npeaMera 00ecredyrnBaeT BO3MOYKHOCTb PAaCCMOTPEHMsI BCEro MHOIooOpas3Hsi BEIECTB Ha OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa copepxaHusi KypcoB — «Opranuyeckass xumus» U «OOmas U HeopraHuuecKas
XUMUsD» CHOPMHUPOBAHA B TPOTrpaMME HAa OCHOBE CHUCTEMHOTO MOJIXOAAa K H3YYEHHIO Yy4eOHOro
MaTepuaga U OOyCIOBJI€Ha HCTOPUYECKHM OOOCHOBAaHHBIM pAa3BUTHUEM 3HAHUN Ha OINpeneNEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOi XMMHUH BELIECTBA pPaCCMaTPUBAIOTCSI HA YPOBHE
KJIACCUYECKON TEOPUM CTPOEHUS OPraHUYECKUX COCIUHEHMH, a TAK)KE Ha YPOBHE CTEPEOXUMHUYECCKUX
U DJIEKTPOHHBIX MPEACTaBICHUN O CTpoeHuH BemiecTB. CBefieHHs 00 M3y4aeMbIX B Kypce BEUIeCTBaxX
JAl0TCA B Pa3sBUTHMM — OT YIVIEBOAOPOAOB A0 CIIOXKHBIX OMOJIOTMYECKM AKTUBHBIX COelMHEHUH. B
Kypce OpraHM4ecKOd XUMHHM MOJy4daroT pa3BUTHE COOPMUPOBAHHBIE B OCHOBHOW MIKOJE
NepBOHAYAIbHBIE MPEJCTABICHUS O XMMHUYECKON CBSI3HM, KJIACCU(PHUKALMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHUMOCTH CBOWCTB BELIECTB OT UX CTPOEHUS], O XUMUYECKOU peaKiuu.

[Ton HOBBIM yIJIOM 3peHHs B IpeaMmere «XHUMHUS» 0a30BOr0 YpOBHS paccMaTpUBaeTCs
M3Y4YEHHBIN B OCHOBHOM ILIKOJIE TEOPETUUYECKUN MaTepuai U (aKTOJIOTMYECKUE CBEAEHMSI O BELIECTBAaX
U XuMudeckoil peakuuu. Tak, B yacTHOocTH, B Kypce «OO0m1as 1 HeopraHuyecKasi XUuMUs» yJaluMcs
IIPEIOCTABIIAETCS BOZMOKHOCTh OCO3HATh 3HAYEHHUE MEPUOINYECKOr0 3aKOHA C O0IIETEOPETUYECKUX U
METOA0JIOIMYECKUX MO3ULUH, ITy0Xe MOHATh HCTOPUYECKOe U3MEHEeHHEe (PYHKLUI 3TOr0 3aKOHAa — OT
o0o0mmaromie 10 00BIICHSIONIEH U TIPOTHO3UPYIOIIEH.

Envnag cucrema 3HaHMH O Ba)KHEHWIIMX BELECTBAX, UX COCTaBE, CTPOCHHM, CBOMCTBaX H
IIPUMEHEHHUH, a TAaKXKE O XUMHUYECKHX PEaKLMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX INPOTEKaHMUS,
UMEIOIIMMU KYJIbTYPOJIOTHYECKUN M MPUKIIAJAHON XapakTep. DTU 3HaHUS CIIOCOOCTBYIOT MOHMMAaHUIO
B3aMMOCBS3U XUMHUHU C APYTUMHU HayKaMH, pacKpbIBalOT €€ pojib B MO3HABATEIbHOM M MPaKTUYECKOU
NeSITeIbHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBaXXEHMs K IpOLEcCY TBOpUECTBA B 00jacTh
TEOpPUHM U TPAKTUYECKUX TPUIIOKEHUN XHMMHMH, TIOMOTalOT BBITYCKHUKY OpPUEHTHPOBATHCS B
OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX MpoOIeMax, CBI3aHHBIX C XMMHEH, KpUTHUECKH OCMBICIUBATD
nH(OpPMALIMI0O W TPUMEHATh €€ [UIsl TONOJHEHWS 3HaHWM, pEeleHUs HHTEIJIeKTYyaJbHbIX H
HKCIEPUMEHTAIbHBIX UCCIIEI0BATEIbCKUX 3aa4. B 11eoM conepxanue yueOHOro npeamMera « XUMHSD)
JAHHOT'O YPOBHS M3y4YEHHUsS] OPUEHTUPOBAHO Ha (POpMHUpOBaHKE Yy 00YUAIOIIMXCS MHUPOBO33PEHUECKON
OCHOBBI JUIsl MOHUMaHUs (PUiIocoPcKux uaeH, Takux Kak: MaTepHaabHOE €JUHCTBO HEOPraHUYECKOTrO
U OpPraHMYeCKOro MHpa, OOYCIOBIEHHOCTb CBOWCTB BEUIECTB MX COCTaBOM M CTPOCHUEM,
[I0O3HABAEMOCTh NPHUPOJIHBIX SBICHUM IyTEM DKCIEPUMEHTa M PELICHHUS IMPOTUBOPEUUN MEXKIY
HOBBIMU (akTaMHd U TEOPETHYECKMMM TPEANOChUIKAMHU, OCO3HAaHHE pOJIM XHUMUU B PpEUICHUH
HKOJIOTHYECKUX MPOOJIEM, a TaKKe MpodIeM cOepekeHUsI JHEPreTHUECKUX PECYPCOB, CHIPbs, CO3/1aHUS
HOBBIX TEXHOJIOTUN U MaTEpPHAJIOB.

B mutane pemieHust 3agad BOCIIUTAHUS, PA3BUTHS U COLMATM3AIMKM OOYYAIOMIMXCS MPUHSATHIE
MIPOrpaMMOil MOJAXOABl K OMPEIENIEHUI0 COJAEP)KAHUS U IOCTPOCHMS IMpeAMETa IMpelycMaTpuBaioT
¢dopmupoBaHUEe y 00yJaromUXcs YHUBEPCATbHBIX y4eOHBIX AEWCTBUHM, MMEIOUIMX 0a30BO€ 3HAYECHUE
JUISL Pa3IMYHBIX BHUJAOB JEATEIBHOCTH: PEIICHUS TMpoOJieM, TOWCKa, aHaim3a U 00paboTKH
uHpoOpMaluY, HEOOXOAWMBIX Uil TNPHOOPETEHHS OIbITa MPAKTHUYECKOM M HUCCIEeI0BaTEeIbCKON
NeSITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XUMHUH.



HEJIN U 3AJJIAYU YYEBHOI'O ITPEJMETA «XUMMUS»

B npaktuke npenogaBaHMs XMMHUM KakK B OCHOBHOW, TaKk W B CpEIHEW IIKOJE, IpHU
OMpENICTICHUU  COJICPKATEIBHOM XapaKTepUCTUKHU IIeJIeM M3y4eHHs] TpeIMeTa HalpaBiIeHUEM
MEPBOCTENEHHON 3HAYUMOCTU TPAIUIMOHHO MpHU3HAETCS (POPMHUPOBAHME OCHOB XMMHUYECKON HayKu
Kak 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMUS, IPAKTUICCKON JIEATEIILHOCTH YEJIOBEKA U KaK OJTHOTO U3
KOMIIOHEHTOB MUPOBOU KyJbTypbl. C METOIMYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO
Leel N3y4eHHs peIMETa SABJISICTCS BIIOJIHE OIPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUs TJIABHBIMU LIETISIMU U3yUeHUS IpeaMeTa « XuMus» Ha 6a30BOM
YPOBHE SIBJISIFOTCS:

- (QopMupoBaHHE CHCTEMbl XHUMHYECKMX 3HAHMM KaK Ba)KHEHIIEeH COCTaBJISAIOLICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpPa, B OCHOBE KOTOPOM JiekaT KIIIOYEBBIE TOHSTHS,
(GyHIaMEHTaJIbHbIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W MOHUMaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOPHEU HX
Pa3BUTHUS U CTAHOBJICHUS;

- (QopmMupoBaHHWE W Pa3BUTHE MPEICTABICHUA O HAYYHBIX METOJAX TO3HAHMS BEIIESCTB M
XUMHUYECKUX peakluid, HeOOXOIMMBIX JIJIsl MPUOOPETEHUsI YMEHUI OPUEHTUPOBATHCS B MUPE BEIECTB
Y XMMUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U MTOBCEIHEBHOMN KU3HU,

— Ppa3BUTHE YMEHHH U CIOCOOOB AESITENLHOCTH, CBA3AHHBIX C HAOMIOJEHHEM U 00BICHEHUEM
XHUMHAYECKOT0 IKCIIEPUMEHTA, COOTI0IEHUEM MPaBIII O€30MaCHOTO OOpaIIeHus ¢ BemecTBaMu. Hapsiay
C 3TUM COJIep>KaTelIbHAsl XapaKTePUCTHKA 1IeJIed U 3a/1a4 U3y4YEHHUs [IpeAMETa B IPOrpaMMe yTOUHEHA
U CKOPPEKTHPOBaHa B COOTBETCTBHH C HOBBIMH MPHOPUTETAMHU B CHCTEME OOIIEro CpeaHero
oOpazoBanus. CerogHss B NpPENOJaBaHUM XHWMUU B OOJbIIEH CTENEHU OTAAETCS MPEANOYTeHUE
MIPAKTUIECKOW KOMITOHEHTE COJEp)KaHUsI OOYYCHHsI, OPUCHTHUPOBAHHON Ha IMOATOTOBKY BBITYCKHUKA
IIKOJIBI, BJIAJICIOLIET0 He HA0OPOM 3HAHUMN, a PYHKIIMOHATHHON IPAMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMH aKTHBHOTO TIOJYyYEHUS 3HAHUM W TNPUMEHEHHUS HMX B PEATbHOM XU3HHM JUIsI PEIICHHS
MPaKTUYECKHX 3a/1ay.

B oToli cBsizu mpu u3yueHUH npeamera «XUMHUsS» JOMHHHUPYIOIIEe 3HAYCHHE MPHOOPETaroT
TaKue 1eNH U 337a4i, KaK:

- ajanTarys 00y4aroluXxcsl K YCIOBHSAM TUHAMUYHO Pa3BUBAIOIIETOCS MUpPa, (HOpMUPOBAHUE
WHTEJJIEKTYallbHO ~ Pa3BUTOM  JUYHOCTH, TOTOBOM K caMOOOpa3oBaHHIO, COTPYAHUYECTBY,
CaMOCTOATEIIbHOMY TIPUHSATHUIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyaIHsX,
CBSA3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM;

- (QopmupoBaHue y oOOyyaroOlUXCsl KIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIINN),
UMEIOIUX YHHUBEpPCaIbHOE 3HAUEHUE NJS PA3IUYHBIX BUAOB JEATEIBHOCTH: PEIICHUS MPOOJIeM,
MOUCKa, aHalin3a U 00paboTKu WH(OpMAIMK, HEOOXOAUMBIX ISl TPUOOPETEHUS OTIbITA ACSITEIHHOCTH,
KOTOpasi 3aHUMAeT Ba)KHOE MECTO B MO3HAHUU XMUMHH, a TAKKE JJI1 OLEHKH C MO3ULUN HKOJIOTUYECKON
0€30MacCHOCTH XapaKTepa BIIUSHUS BEIIECTB M XMMHUYECKHX IPOIIECCOB HA OPTraHM3M YelIOBeKa M
MIPUPOJHYIO CPENY;

- pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
o0yJarouxcsi: ClocOOHOCTH CaMOCTOSITENIbHO IPUOOpPETaTh HOBBIE 3HAHMSI IO XMMHUH B COOTBETCTBUU
C JKU3HEHHBIMHU TOTPEOHOCTAMH, HCIIONIH30BaTh COBPEMEHHBIE WH()OPMAIMOHHBIE TEXHOJOTHH IS
MOKCKA M aHaJn3a y4eOHON 1 Hay4YHO-TIOMYISIPHONM HH(OPMALIUKA XUMHUYECKOTO COJICPKAHUS;

- (GOpMHUPOBAaHKE M PA3BUTHE y OO0YUYAIOIINUXCA ACCOIUATUBHOTO U JIOTUYECKOTO MBIIUICHHS,
HaO0II01aTEeIPHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpble 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH,
MIPH TUTAHUPOBAHUH U TTPOBEACHUN XUMHYECKOTO SKCIIEPUMEHTA;

- BOCIHUTaHUE y 00ydaromuxcs yOex1EHHOCTH B TYMaHUCTUYECKOW HAMPABICHHOCTH XUMUH,
e€ BAXHOM pOJM B PEIICHUH TJIOOATBHBIX MPOOJIEM pPaIMOHAIBHOTO MPUPOIOTIOIB30BaAHMUS,
MOMOJIHEHUSI JHEPreTHUUECKUX PECYpCOB M COXPAHEHUSI MPUPOJHOTO PABHOBECHS; OCO3HAHMS
HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K MPUPOJIE M CBOEMY 3JI0POBBIO, a TakKe MPHOOPETCHHS
OMbITa HUCIOJIb30BAHUSI TOJIYYCHHBIX 3HAHUW JI1 TPUHATUS TPAMOTHBIX PEIICHWH B CUTYyalUsX,
CBA3AHHBIX C XMMHUYECKMMH siBIeHUAMH. Llenn u 3agaum u3ydeHus npeaMera «XuMUsS» MOIYYUIH
MOAPOOHYIO METOAMYECKYIO HHTEPIIPETAIINIO B pa3jiesie MPOrpaMMEl.



«[Inanupyemble pe3ynbTaThl OCBOSHHS TpeaMeTa», Onaromaps uyemy oOecreueHO YETKOoe
IPEJCTaBICHUE O TOM, KakM€ 3HAaHUS M YMEHUS HUMEIOT IpsIMO€ OTHOUIEHHWE K pealu3aluu
KOHKPETHOM LIEJIH.

MECTO YYEBHOI'O ITIPEIMETA «XUMMUS» B YYEBHOM IIJIAHE

B cucreme cpeagnero oobmero obpazoBanHusi «XuMus», u3ydaemas Ha 0a30BOM YpOBHE,
npu3HaHa oO0s3aTeNbHBIM YYE€OHBIM NPEAMETOM, BXOJSAIIMM B COCTaB MPEAMETHOH o0xactu
«EcTtecTBeHHbIC HAyKH» Y4eOHBIM IIJIAHOM Ha €€ U3y4eHHE OTBEICHO 66 yuyeOHBIX YacoB.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«XHUMMUSA»

OI'OC ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHS OOYYalOUIMMUCS MpOTrpamMmm
cpenHero mpodecCHOHAIBbHOTO 00pa30BaHUs (JIUMYHOCTHBIM, METANPEAMETHBIM H IPEAMETHBIM).
Hayuno-meronuueckoil ocHOBOM amsi pa3paOOTKU TUIAHUPYEMBIX PE3YNbTaTOB OCBOCHUS MPOTpamMm
CpenHero o0Iero o0pa3oBaHus SBISETCS CUCTEMHO-ACSATEIIbHOCTHBINA TOAXOI.

JIMYHOCTHBIE PE3YJIBTATHI

B cooTrBercTBUM C CHUCTEMHO-AEATEIBHOCTHBIM TOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS MpeAMeTa «XHUMHUS» Ha YPOBHE CPEAHEro Mpo(eCCUOHAIbHOTO 00pa30BaHUs
BBIJICJICHBI CIIEIYIOLINE COCTABISAIOIINE:

— OCO3HaHUE 00YYAIOUTUMUCS POCCUNCKON IPaskIaHCKOW MJACHTUYHOCTH — T'OTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIEIICHUIO;

— HaJIMuMe MOTUBALIUU K O0YYEHHIO;

— 1[eJICHANIPaBICHHOE Pa3BUTUE BHYTPEHHUX YOEKIECHUI JIMUYHOCTH Ha OCHOBE KIIFOYEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINK 0a30BOM HAYKH XHMUH;

— TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIMXCsl PYKOBOJICTBOBATHCS B CBOCH JESITEIBLHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MIPUCYIIMMHU 1IEJIOCTHOM crcTeMe XUMUYECKOT0 00pa30BaHus;

— HaJIMYME MPABOCO3HAHUS IKOJOTMUECKOW KYNIbTYphl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIE MJIaHbI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUS MpeaMeTa «XHUMUS» TOCTUTAIOTCS B €MHCTBE y4eOHOH u
BOCHHUTATENbHOW  JieATenbHOCTH. OpraHu3anqud B COOTBETCTBUM €  T'YMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMHU U MJI€aJlaMH POCCUNCKOIO I'PaX1aHCKOIO
oOmiecTBa, NPUHATHIMH B OOLIECTBE HOpPMaMU M IpaBWJIaMU TIOBEJEHUS, CIIOCOOCTBYIOIIMMU
IpoIeccaM CaMOINO3HAHUs, CAMOPA3BUTHS U HDABCTBEHHOT'O CTAHOBJIEHHUS JIMYHOCTH O0YUaIOIIHUXCS.

JIMYHOCTHBIE pE3YyNbTAThl OCBOEHUS NpeaMeTa «XUMHUS» OTpakarT CHOPMUPOBAHHOCTh
OIbITA MO3HABATEIbHON U MPAKTUYECKON AEATENbHOCTH OOYYAIOIIMXCS MO peayu3alii NPUHATHIX B
o01iecTBe IEHHOCTEN, B TOM YHCIIE B YAaCTH:

1. I'pa:kpanckoro BocnuTaHus:

— OCO3HaHHUA 00y4aloIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHUS
K 3aKOHY Y NPaBOMNOPSAKY;

— MIPEJICTAaBICHHUS] O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXKIUYHOCTHBIX OTHONIEHHH B
KOJIEKTHBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATENbHOCTH TpPU CO3JAaHUM Y4EeOHBIX
MIPOEKTOB, PELICHNU YU€OHBIX U MO3HABATENbHBIX 33/1a4, BBITOJIHEHHUH XUMUYECKUX 3KCIIEPUMEHTOB;

— CHOCOOHOCTH TOHMMATh WU TNPUHUMATh MOTHBBI, HAaMEPEHHUs, JIOTUKY U apryMEHTHI
JAPYTUX MPU aHAJIU3€ Pa3IMYHBIX BUJOB YUEOHOI NesATETbHOCTH;

2. IIaTpuoTHyecKkoro BOCHUTAHUSA:

— LIEHHOCTHOT'O OTHOILECHMS K MCTOPUYECKOMY M HAy4YHOMY HACIEAUI0 OTE€YECTBEHHOU
XUMUU;

— YBaKEHHsI K MPOLIECCY TBOpYECTBA B OOJACTH TECOPHHM M MPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHMS TOTO, YTO JOCTHXKEHHUS HAyKH €CTh pe3yJibTaT UIMTEIbHBIX HaOIIOACHHUIM,
KpPOMNOT/IMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSTHHOTO TPpYZAa YYEHBIX U IPAKTUKOB;



— MHTEpECA U TO3HABATEJIbHBIX MOTHBOB B IIOJYYEHUUM M IMOCIEAYIOLIEM aHaIu3€e
nH(pOpMaIIUU O TIEPEIOBBIX JOCTH)KCHHUIX COBPEMEHHON OTEUECTBEHHONW XUMUU;

3. JAyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— HPABCTBEHHOI0 CO3HAHUS, STUYECKOTO MTOBEICHUS;

— CIIOCOOHOCTH OIICHUBATh CHTYAllMH, CBS3aHHBIE C XWUMHUYCCKUMHU SBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— FOTOBHOCTH OIIEHMBAaTh CBOE MOBEICHHE M IMOCTYNKH CBOMX TOBApUUIEH C MO3ULIHUMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

4, DopMUPOBAHMS KYJIbTYPbI 310POBbS:

— MMOHUMAaHUS IIEHHOCTEH 310poBOro W 0Oe30macHoro olpasa >KM3HU; HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUIECKOMY 37I0POBbBIO;

— coOroIeHHs TTpaBuil OE30MacHOTO OOpaIlleHUs C BEIIECTBAMH B OBITY, TTOBCEIHEBHOM
YKWA3HU U B TPYAOBOM JEATEIBHOCTH;

- MOHUMAHUS 1LIEHHOCTH IMPaBWJI HMHIUBUAYATbHOTO U KOJUJIEKTUBHOTO O€30MacHOTo
MOBEJICHUS B CUTyalUAX, YrpOKAIOIIMX 3J0POBbI0 M KU3HU JIFOJAEH; OCO3HAHUS MOCIEICTBUH M
HEMPUITHUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS AIKOT0JIsl, HAPKOTUKOB, KypeHUs);

5. TpynoBoro BoCnuTAHUSA:

- KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-UCCIIEIOBATEIbCKON AESITENbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTHUX BUAAX JCSITCIBHOCTH;

- YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEHICHUU NPAKTUYECKUX 3aad COLHUAIBbHON
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

- MHTEpeca K MPaKTUYECKOMY M3y4eHUIO Mpodeccuil pa3inyHOro poja, B TOM YHCIE Ha
OCHOBE MMPUMEHEHUSI IPEAMETHBIX 3HAHUHI 110 XUMUU;

- YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yjbTaTaM TPYJOBOU 1€ATEIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYAJIbHOM TPAaeKTOPUU OOpa30BaHUs,
Oyayuiel mpodeccuu W peanu3alii COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U TOTPEOHOCTEM O0IIECTBa;

6. IKO0JOrn4ecKoro BOCIUTAHMS:

— OKOJIOTUYECKH  IE€JIE€COOOpa3HOTO  OTHOIICHHS K  TPHUPOAE, KaK HMCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

— MMOHUMAHUS  TJIOOAJIBHOTO  XapakTepa  JKOJOTMYECKHX  MIpoOsieM,  BIUSHUSA
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIIBHON CPEIbI;

— OCO3HaHUsI HEOOXOJMMOCTH UCIIOJIb30BAaHUS JOCTIDKEHUM XUMHUU I PEIICHHS
BOIIPOCOB PAlMOHAIBHOTO MTPUPOAOIIOIb30BAHMUS;

— AKTUBHOT'O HEMPUATHUS JEUCTBUM, MPUHOCSIIINX BPE, OKPYKAlO 1€ TPUPOIHON Cperie,
YMEHHSI TPOTHO3UPOBATh HEOIArONMpPUSTHBIE JKOJIOTUYECKUE TOCIEACTBHS MPEINPUHUMAEMbIX
JNENUCTBUN U NPEAOTBPAIATh UX;

— HAJIMYUST PA3BUTOTO SKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKOM KYJIbTYpPBbI, OIbITa
JEATEIIbHOCTH 3KOJIOTHYECKOW HANTPABIEHHOCTH, YMEHUS PYKOBOACTBOBATHCA UMHU B IMO3HABATENIBHOIM,
KOMMYHHKATUBHOM ¥ COIMANBHOM TMPAaKTUKE, CIOCOOHOCTH W YMEHHsI aKTUBHO MPOTHUBOCTOSATH
UJIE0JI0THUH XeMopoouu;

7. I{leHHOCTH HAYYHOT'O MO3HAHUS

— c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOU MPAKTUKU;

— TMOHUMAaHUS CHEMU(DUKN XUMHUU KaK HayKd, OCO3HaHUA €€ poiu B (opmMupoBaHUU
paIMOHATIBFHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH [EJIOCTHOTO TPECTABICHUS 00 OKPYXKAIOIIeM MUPE
Kak O €JMHCTBE MPHUPOALI U YEIOBEKA, B MO3HAHUM MNPHUPOJTHBIX 3aKOHOMEPHOCTEH W PEIICHHHU
po0sieM COXpaHeHHsI IPUPOTHOTO PABHOBECHS;

— yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XWMHH JJII COBPEMEHHOM IMBHIIM3AIUU: B €€
IYMaHHCTUYECKON HAaIlpaBICHHOCTH W BAXXHOM pOJM B CO3JaHUM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PEHICHUU TJI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOM,
OHEPTeTHYECKOH, MUIIEBON M IKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIICUCHUN
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YCIOBUHM YCIEUTHOTO TPyJda W OKOJOTHYECKH KOM(OPTHOW MKU3HU KaXKIOrOo UiIeHa oOIiecTBa
€CTECTBEHHO-HAYYHON TPaMOTHOCTU: MOHMMAHHUS CYIIHOCTH METOIOB MO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh MOJydyaeMble 3HAHUS JJI1 aHAINU3a U OOBSCHEHUS
SIBJIGHUN OKPY’KAIOIIETr0 MHpPa U MPOUCXOJAIIMX B HEM M3MEHEHUU; YMEHHS JAelaTh 00OCHOBaHHbBIE
3aKJIFOYCHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIONIUXCS JAHHBIX C IETbI0 MOJyYEHUS! JOCTOBEPHBIX
BBIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XUMUYCCKUE 3HAHHUS ISl PEHICHUS
po0JieM B peasibHbIX KU3HEHHBIX CUTYAIHIX;

— HHTEpeca K MO3HAHUIO U MCCIIE0BAaTENbCKON IEATEIBHOCTH;

— TOTOBHOCTU U CHOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTAMHU;

— UHTEpeca K OCOOCHHOCTSIM Tpyla B pa3WyHbIX cdepax MnpodeccuoHaIbHON
NEeSATEIbHOCTH

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS yueOHOTO mpeamera «XUMHs» Ha YPOBHE CPETHEro
poecCHOHATLHOTO 00pa30BaHWs BKIIOYAIOT: 3HAYMMbIC JUIsi  (OPMUPOBAHUS MHPOBO33PEHUS
oOydaromuxcsk MEXIUCHUIUIMHAPHBIE (MEXMpPEeIMETHbIE) OOIIeHAYYHbIE IOHATHS, OTpakarollue
I[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa H CIHCNH(PHUKY METOJOB II03HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, SHEPTHUs, SBICHHE, MPOLIECC, CUCTEMa, Hay4HbIH (axT,
MPUHIUII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHME, HAOIIOJIEHHUE, H3MEpPEeHHUE,
SKCIIEPUMEHT U [Ip.); YHUBEpCalbHble yueOHbIe neWCTBUs (TO3HaBaTeIbHbIC, KOMMYHHKATUBHBIC,
peryJaTHBHBIE), obecreunBaronyie (GopmupoBaHue (PYHKIMOHATHHONH TPAMOTHOCTH W COIIMATBHOU
KOMIIETCHITUH oOyuaronuxcs; CIIOCOOHOCTD oOyuaronmxcs HCITIOJIb30BaTh OCBOCHHEIC
MEXIUCIUIIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC Yy4eOHbIE JIEUCTBUS B
M03HABATEJIILHON U COLMATIbHON MPAKTUKE

MeranpeaMeTHbIe  pe3yibTaThl  OTPAKAIOT  OBJIAJICHUE  YHUBEPCAIBHBIMU  Y4€OHBIMHU
I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU ACHCTBUAMU

OBJjajieHHe YHUBEPCAIbHBIMU YUeOHBIMU MO3HABATEIbHBIMU A€HCTBUAMM:

1. ba30BbIMH JJOTHUYeCKUMH JeHCTBUSIMU:

— CaMOCTOATENIHO (OPMYJIMPOBATh W aKTyalM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarTh;

— ONpEeACNSTh UENn ACATEIbHOCTH, 3aJaBasi NmapaMeTpbl U KPUTEPUH HX JOCTHUKEHHS,
COOTHOCHUTB PE3YJbTaThl AEATEIBHOCTH C IOCTABICHHBIMU LEISAMU;

— KCMOJIb30BATh MPU OCBOCHHUM 3HAHUM MPUEMBI JJOTMUYECKOTO MBIIUIEHUS — BBIACISTH
XapakTEepHbIE PU3HAKU ITOHATUN U YCTAaHABIUBATh UX B3aHUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLINE
TIOHSATHUSA JJIs1 OOBSCHEHUS OTACIBHBIX (DaKTOB U SBJICHUIA;

— BBIOMpATh OCHOBAHUS M KPUTEPUU IJS KIACCU(PUKAIMU BEIIECTB M XUMHUYECKUX
peakuuii;

— YCTaHABJIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXIY U3Y4aEMbIMHU SIBJICHUSIMU;

— TPOUTH JIOTHYECKHUE pPaCCYXIACHUS (MHIYKTUBHBIE, NEIYKTUBHBIC, IO AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHUBOPEUHST B PACCMATPUBAEMBIX SIBICHUSX, (OPMYyTUPOBATH
BBIBOJBI 1 3aKJIFOUCHUS;

— MIPUMEHATH B MPOLECCE TO3HAHUS, UCTIOIb3YEMbIE B XMMUU CUMBOJIMYECKHUE (3HAKOBBIE)
MOJIeNIA, TIPE0OPa30BBIBATH MOJICIBHBIC MPEACTABICHUS — XWMHUUYECKHH 3HAK (CHMMBOJI) JJIEMEHTA,
XuMHuueckas Gopmyia, ypaBHEHHE XUMHUECKON peakIni — MPH PEIICHUH YI€OHBIX MO3HABATEIBHBIX
U TPaKTHYECKUX 3a7a4, NPUMEHSITh Ha3BaHHBIE MOJICTIbHBIC MPEACTAaBICHUS JUISl BBISIBJICHUS
XapaKTEPHBIX MMPU3HAKOB U3YYAaEMbIX BEIIECTB U XUMUUYECKUX PEAKIIUI;

2. ba3oBbIMH HCCIeT0BATEILCKUMH A€eHCTBUSIMU:

— BJIaJIETh OCHOBAMH METOJI0B HAYYHOTI'0 MTO3HAHUS BEILIECTB U XUMHYECKUX PEAKIIUN;

— dbopmynupoBaTh ILETW M 3aJa4yd  HCCIEAOBAHUS, HCIOIL30BaTh ITOCTABICHHBIC U
CaMOCTOSITENTLHO CPOPMYTUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI IS
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(bopMHUPOBaHUSA TUIIOTE3HI 110 MPOBEPKE MPABUIBHOCTU BBICKAa3bIBAEMBIX CYXICHUM;

— BJIAJICTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHMPOBAHUSA U IPOBEIACHUS YYECHUUYECKUX
HKCHEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAOMIOJaTh 3a XOJOM IpOIecca, CaMOCTOSITEIHHO
MIPOTHO3UPOBaTh €ro  pe3yibTar, QOopMyIupoBaTh OOOOIIEHHS W  BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O TPOACTAHHOU
pabore;

— npuoOpeTaTh OMBIT YYCHHUUYECKOW MCCIIEOBATENBCKON W TMPOEKTHOW NeSTEIBHOCTH,
MPOSABIATH CIHOCOOHOCTh W TOTOBHOCTh K CAMOCTOATEIBHOMY IIOMCKY METOJIOB pEelICHUs
MIPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB I103HAHUS;

3. IIpuémamu padoThl ¢ nHpOpMAaLIHEii:

— OPHEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HMHPOPMALUHU (HAYYHO-TIOMYJISApHAs
JUTepaTypa XUMUYECKOTO COJIEpKaHus, CIIpaBOYHbIe TOCOOus, pecypchl MIHTepHeTa), aHaTu3UpOBaTh
MHGOPMAILIMIO PA3IUYHBIX BUIOB U (OPM IMPENCTaBICHHS, KPUTUYECKH OLIEHUBATh €€ JI0CTOBEPHOCTh
Y HENIPOTUBOPEUYUBOCTH;

— (GbopMyIHpOBaTH 3aMPOCHl U TMPUMEHSATH Pa3IMYHBIE METOJBI IPU TIOMCKE U OTOOpE
uHpopManuy, He0OXOAUMOMH /IJIsl BBIMOTHEHUS YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

— nproOOpeTaTh ONBIT MCHOJIB30BAHUS MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH
U pa3IuYHbIX TOMCKOBBIX CUCTEM;

— CaMOCTOSITENILHO BBIOMPATh ONTHMAJbHYIO (OpMy MpencTaBieHUs HHGOpMAIUN
(cxembl, TpaduKH, TUarpamMmbl, TAOIHIIbI, PUCYHKH H T 1),

— HCIOJIb30BaTh HAy4HBIH S3bIK B KAdeCTBE CpeACTBAa MpH paboTe ¢ XUMHUYECKOMN
uHpopMaluel: MPUMEHITh MEXMIpeAMETHbIE ((pU3NUECKne U MaTeMaTH4eCKHe) 3HAKU U CHMBOJIBL,
bopmyibl, a0OpeBHaTypbl, HOMEHKIATYPY;

— HCIOJIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEACTBA HATIISIIHOCTH

OBjaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATUBHBIMU JACHCTBHAMM:

— 3a/laBaTh BOMPOCHl IO CYIIECTBY OOCYXJaeMOM TeMbl B XOJAE Juanora HW/HUiIu
JUCKYCCHUU, BBICKA3bIBaTh HUAECH, (HOPMYIHPOBATH CBOU MPEATIOKEHUS OTHOCHUTEIHHO BBIMOJHEHUS
MPEeJI0KEHHOM 3a/1a4u;

— BBICTYNATh C MPE3EHTAlMEN pe3yabTaTOB MO3HABATEIbHOMN NEATEIbHOCTH, OTYYEHHBIX
CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TPH BBIMOJHEHUH XUMHUYECKOTO JKCIEPUMEHTA,
MPAKTUYECKOW PabOTHl MO HCCIECJOBAHMIO CBOWCTB HM3Yy4aeMbIX BEIIECTB, peallu3aluud y4eOHOTo
MpoeKTa U (POPMYJIHMPOBATH BBIBOJBI MO PE3yJbTaTaM TMPOBEIEHHBIX HCCIEAOBAHUN TYyTEM
COTJIACOBaHUS MO3UIIHI B X0/1€ 00CY>KICHHS 1 0OMEHa MHEHUSIMU

OByageHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:

— CaMOCTOSITENIbHO IJIAaHUPOBATh U OCYIIECTBISATh CBOIO ITO3HABATEIBHYIO JESTENbHOCTD,
ompenensas e€ eI W 3aJauyd, KOHTPOJMPOBaTb M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeajaraéMblii  anropuT™M JEHCTBUN NpU BBINOJHEHUM YYeOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PPEKTUBHBIA CIIOCOO HUX pElIeHHs ¢ Y4ETOM IOJydyeHHs HOBBIX 3HAHUM O
BEIIECTBaX U XMMHUYECKUX PEaKIIUAX;

— OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH [JEATEIIBHOCTM HAa OCHOBE CaMoOaHalIW3a |
CaMOOLIEHKU

IMPEIMETHBIE PE3YJIbTATHI

[IpenMeTHBIE pe3ynbTaThl OCBOSHUS MIPOTPAMMBI CPEHETO O0IIero 00pa3oBaHMs 0 XUMUHU Ha
0a30BOM ypOBHE OPHEHTHUPOBAHBI Ha OOECHEYCHHE NPEHMYIIECTBEHHO O00IIe00pa3oBaTEIbHON |
OOIIEKyNBTYpHOM MOATOTOBKM oOydaromuxcs. OHU BKIIOYAIOT: crenuduyeckue s y4eOHOTo
npeamMeTa «XuMus» HAaYYHBIC 3HAHUA, YMCHUA U CIIOCOOBI HeﬁCTBHﬁ 110 OCBOCHHWIO, UHTCPIIPECTALIUN U
HpeOGPaSOBaHI/IIO 3HaHI/II\/JI, BUBI ACATCIILHOCTH I10 MTOJYUYCHUIO HOBOI'O 3HAHUA U ITPUMCHCHUTIO 3HAHUU
B Pa3JIMYHBIX YYEOHBIX W pPEATbHBIX KU3HEHHBIX CHUTYaIlUsX, CBSA3aHHBIX ¢ XMMHEH. B mporpamme
IIPEIMETHBIE PE3YIbTATEL.
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[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:

1) cghopmuposannHocms npeocmagienuti: 0 XUMUYECKOM COCTaBIIAIOIIEH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHUPA, POJIM XUMHUH B TIO3HAHHUH SIBJICHUN TIPUPOJIBI, B POPMUPOBAHUU MBIIUICHUS U
KYJIbTYpPbl JIMYHOCTH, €€ (QYHKIIMOHATIHLHOW TPAMOTHOCTH, HEOOXOJUMOMN JJIsl peHICHHs TPAKTUYECKUX
3a7a4 ¥ 9KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U PUPOIHOM Cpee;

2) gnadeHue CUCTEMOW XHMMHUYECKUX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATarolue
MOHATUS (XMMHUYECKHHA DJIEMEHT, aToOM, JJIEKTpOHHass 00O0JI0OYKa aTroMa, MOJIEKYJa, BaJICHTHOCTD,
ANEKTPOOTPHUIATETILHOCTh, XUMUUECKasl CBSA3b, CTPYKTYpHas (hopmyna (pa3BEpHyTas U COKpauiEHHast),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEpOAHBIN CKeneT, GyHKIMOHATbHAS TPYIa, paJuKal,
M30MEpUsl, U30MEPBI, TOMOJIOTUYECKUI P, TOMOJIOTH, YIJIEBOJOPObl, KUCIOPO/- U a30TCOAEPKAIIUE
COEIMHEHUS, MOHOMED, IIOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEJUHEHMS); TEOPUU U
3aKOHBI (TEOpHUSl CTPOEHHUs opraHuyeckux BemiectB A M bBytnepoBa, 3aKOH COXpaHEHHs] MaccChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHUH SI3bIK XMMHUHU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIlUE B
OCHOBE MMOHUMAaHUS MPUIMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (DaKTOIOTHYECKHUE CBEJICHUS
O CBOMCTBaxX, COCTaB€, IOJIYYEHHU U OE30IaCHOM MCHOIb30BAaHUN BAXKHEHUIINX OPraHMYECKHX
BEIIECTB B OBITY M MPAKTUYECKOM JIEATEIHHOCTH YEIOBEKa,

3) copmMuposanHoCms  YMeHUll  8blAGNAMb  XapaKTEpHbIE  IMPHU3HAKH  IOHSITHUH,
yCTaHaBJIMBATh MX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHSITHUS MPU ONUCAHUU COCTaBa,
CTPOCHUS U MPEBPALICHUN OPTAHUYECKUX COCTUHEHU;

4) chopmuposanHocms yMeHUll UCNOIb308aMb XUMUYECKYIO CUMBOJIMKY ISl COCTABJICHHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (HOpMya OpraHMYECKHX BEIIECTB U
YpaBHEHUN XMMHYECKUX PEAKLMI; u320magiueams MOJEIU MOJIEKYJ OpPraHMYEeCKUX BEIIECTB s
MJUTFOCTPALIMY UX XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

5) cghopmuposanHocms  yMeHUll  YCMAHABIUBAMb NPUHALJIEKHOCTh  U3YYEHHBIX
OpPTaHUYECKUX BEIIECTB MO MX COCTAaBY M CTPOCHHUIO K ONPENEIEHHOMY KJacCy/Tpymie COeAHMHEHU
(yrie- BOOpObI, KUCIOPO- U a30TCO/AEPIKAIINE COCUHEHNUS, BBICOKOMOJIEKYIISIPHbIE COCIUHEHMS);
oasamb WM Ha3BaHMs 10 cuctemarnueckoil HomeHkiarype (IUPAC), a Takxke mNpuUBOIUTH
TPUBHAIBHBIE Ha3BaHUS OTIENbHBIX OPraHMYEeCKHX BEIIECTB (ITHJICH, TMPOMHIIEH, AalleTUJIeH,
STWIEHIJINKOJIb, TIMLIEPUH, QeHomd, Gopmanbiaerus, ameraibAerij, MypaBbUHas KHCIOTa, YKCYCHas
KHCJIOTa, OJIEMHOBAs KMCJIOTa, CTEApUHOBAs KHCIO- Ta, INIOKO03a, (PpyKTO3a, Kpaxmal, LeUII0JI03a,
TJIMIIHH),

6) cpopmuposannocme ymeHus onpeoensims BUABl XMMUYECKON CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);
7) copmMupo8anHoCcme yMenus npuUMeHsmy TOJI0KEHUS TEOPUU CTPOSHHSI OPraHUYECKUX

BemectB A M bytiepoBa 115t 00bSICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHMUS;
3aKOH COXPaHEHUsI MacChl BEIIECTB;

8) chopmuposanHocms yMeHUll Xapakmepuszoeams COCTaB, CTPOCHHE, (PHU3MUYECKHe U
XUMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENEH pPa3IUYHBIX KJIACCOB OPraHUYECKHX BEIIECTB
(MeTaH, 3TaH, ITWIEH, MPOMWICH, aleTwieH, OyraaueH-1,3, metunOyraaueH-1,3, 6eH3071, METaHOII,
9TaHOJ, JSTWICHIVIUKOJb, TIWLEpPHH, (EHOJN, aleTaabJeTdi, MypaBbUHAas U YKCYCHAas KHUCIOTHI,
TJIFOKO3a, Kpaxmall, IeJUII0JI03a, aMUHOYKCYCHAsI KUCIIOTA); WIHOCMPUpOo8ams TEHETHYECKYIO CBSI3b
MEXJy HHUMHU YypPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHUX pEaKUUd C HCIOJIb30BAHHEM
CTPYKTYPHBIX (GOPMYIT;

9) chopmuposanHoCcms yMeHUs: Xapakmepu3o8ams UCTOYHUKU YTIIEBOJOPOIHOTO CHIPHS
(HedTb, IPUPOJIHBIN Ta3, yroib), CIOCOOBI UX NepepaboTKU U MPAKTHYECKOEe MPUMEHEHHE TPOAYKTOB
nepepaboTKH;

10)  cgopmuposannocmes ymenuti npo6oOums BBIYUCICHUS MO0 XHUMHUYECKHM YPaBHEHHUSIM
(Macchbl, 00bE€Ma, KOTMYECTBA MCXOIHOTO BEIIECTBA WIJIM MPOIYKTa PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB UM MPOTYKTOB PEAKIIUN);

11)  cgpopmuposannocms ymenuii 61adems CHCTEMOW 3HAHHW 00 OCHOBHBIX METOAAX
HAay4YHOTO TMO3HAHUS, HCHOJB3YEMBbIX B XMMHUU NPU HM3YyYCHUHM BEHIECTB M XUMHUYECKHX SBICHUN
(HabnrofeHue, U3MEPEHHE, YKCIEPUMEHT, MOJICIUPOBAHUE), UCNOIb306AMb CUCTEMHBIC XUMHUYECKUE
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3HAHUS IS TIPUHSTHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH U
UX IPUMEHEHHEM;

12)  cgpopmuposannocme ymenuii coonrodams npasuia moJIb30BaHUS XMMUYCCKON MOCYI0M
U J1abopaTOpHBIM 00OpYAOBaHHEM, a TaKXKe IMpaBuja OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOJHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

13)  cgopmuposannocmo ymenuil nianHuposames M 6bINOAHAMbG XUMUYECKUN IKCIICPUMEHT
(mpeBpaieHuss OpPraHUYECKUX BEIISCTB NPH HATPEBAHHWH, IONYYCHHE OSTHUICHA M H3yYCHHE €ro
CBOMCTB, Ka4eCTBEHHbIC PEAKIMU OPraHWYeCKUX BEIIECTB, JIEHATypalusi OEJKOB MPH HarpeBaHUU,
I[BETHBIC pEaKlUu OeJl- KOB) B COOTBETCTBUH C MPABUIIAMH TEXHUKU O€30MACHOCTH IPU OOpaICHUHN ¢
BEUIECTBAMH U J1a0OpaTOPHBIM  OOOPYAOBAHUEM, HPeOCmAsisams Pe3ylbTaThl XUMHUYECKOIO
JKCIIEpUMEHTa B (OpMe 3aIUCH YPABHEHUH COOTBETCTBYIOIIMX PEAKIHA U (opmynuposams BBIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

14)  cgopmuposannocmes ymenuli Kpumuiecku aHAIUUPOBAMbd XUMUIECKYIO HHPOPMAIIHIO,
noJiydaeMyro u3 pasHbix ucrounukos (CMU, UnatepHeT u ap.);

15)  cgopmuposannocme ymenuii cobmooamv npasuia SKOJIOTHYECKH IEIeCO00Pa3HOro
MOBE/ICHUS B OBITY U TPYJIOBOM JEATEIHLHOCTH B LENISIX COXPAHEHHUS CBOETO 3/I0pPOBbS M OKPYKArOIIen
MIPUPOJTHON Cpebl; 0CO3HA6aMb OIACHOCTH BO3JCHCTBUS HAa JKUBBIC OpPraHU3MBI OMNPEICIEHHBIX
OpraHMYEeCKUX BellecTB, MoHuMas cmbicn nokazatens [IJIK, noscnams Ha mpumepax crnocoObl
YMEHBIIICHUS U IPEIOTBPAIICHHS UX BPESIHOTO BO3ICHCTBUS HA OPTAHU3M YCIIOBEKA;

16)  mist 00yYaromMXCst C OrPAHUYECHHBIMA BO3MOKHOCTSIMHU 3/I0POBbSI: YMCHHE MPUMEHSThH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TIO3HAHMSI BEIIESCTB M XUMUICCKUX SBIICHUIA;

17)  nmns chenbiXx W CINAO0OBHIAIIMX OOYYAarONMIMXCS: YMEHHE HCIOJb30BaTh peibehHO
TOUYCYHYIO cUCTeMY 0003HadeHui JI Bpaiiist it 3arucu XuMHIecKuX GopMyIt

[IpenmeTHbIe pe3ynbTaThl 0OCBOCHUSA Kypca «O01mas 1 HEOpraHMIECKask XUMHS OTPAXKAIOT:

1) cpopmuposannocmes npedcmasienuti: 0 XUMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-
HAYYHOU KapTUHBI MUPA, POJIU XUMHUH B MIO3HAHHUHU SBIICHUN IPUPOIBI, B POPMHUPOBAHUH MBIIIJICHUAS U
KYJIBTYpbl INYHOCTH, €€ (PYHKLIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOMN /IJIsl PeIICHUs] TPAKTUYECKUX
3a71a4 U 3KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/JOPOBBIO M IPUPOIHOM Cpene;

2) 61adenue CUCTEMOM XMMHUYECKUX 3HAHWMH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroliye
NOHATHSA (XMMHUYECKHI 3JIEMEHT, aTOM, HM30TOM, S-, P-, O-3JeKTpOHHBIC OpOHWTANIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIH 0OBEM, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCICHHMS,
XUMAYECKast CBsI3b (KOBAJICHTHAsI, MOHHAS, METAJUINYECKas, BOJOPO/IHAS ), KPUCTAIUTHYECKAs PEHIETKA,
TUIBl  XUMHUYECKUX pPEAaKLUUH, pacTBOpP, OJIEKTPOJIMUTHI, HEIJIEKTPOIUTHI, 3JIEKTPOIUTHUECKas
JMCCOIMAINS, OKHCIIHUTENb, BOCCTAHOBUTENb, CKOPOCTh XHWMHYECKOH pEeaKkIuu, XHUMHYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOpUs IEKTPOTUTHUECKON AUCCOLMAIMH, TTEPUOJUUECKUI 3aKoH /]
W MenneneeBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U NPEBPAIICHHUS SHEPTHUH TIPU
XUMUYECKHX PpEeaKIHsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $3bIK XHMHH, MHPOBO33PEHUYECKHE
3HaHUS, JIe)KANIFe B OCHOBE INOHUMAHWS TPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHX SIBIICHHH,
(aKTOJIOTMUECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, MOJYYEHHH M O€30IMacHOM HCIOJIb30BAHUHU
BOXHEUIIINX HEOPTAHWIECKHUX BEIIECTB B OBITY U MPAKTHYECKOW JESITETPHOCTH YeJI0BEKa;

3) cpopmuposannocmy  yMeHull  6blAGNAMb  XapaKTepHble  NPU3HAKM  MOHATHH,
ycmauaenueams WX B3aHMOCBS3b, UCNOb306aMb COOTBETCTBYIONIME MOHSATHA NPU ONHCAHUU
HEOPraHMYECKUX BELIECTB U UX MPEBPAICHUH;

4) chopmuposannocms yMeHull UCNOIb306aMb XUMUYECKYIO0 CHMBOJIUKY JUISI COCTABJICHUS
(dopMyI1 BelecTB ¥ ypaBHEHUH XMMUYECKUX peakiuii; cucrematnyeckyto HoMmeHkaarypy (IUPAC) u
TPUBHAJbHBIC HAa3BaHHS OTACIBHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbIM ra3, YIJIEKHUCIBIA Ta3,
aMMMaK, TanéHas U3BeCTh, HeraléHas U3BeCTb, MUThEBAs COJia, MUPUT U Jp.);

5) cpopmuposannocms  ymeHuti  onpeoeisAms BAIEHTHOCTh W CTENEHb OKHCICHUS
XUMHAYECKHUX 3JIEMEHTOB B COCIUHEHHUSAX PA3JIMYHOTO COCTaBa; BUJ XMMHUYECKON CBSI3M (KOBaJICHTHas,
MOHHAs, METAJUTMYEeCKas, BOMXOPOHAs) B COCANHEHUAX; TUI KPUCTAJUTMUECKON PEHIETKH KOHKPETHOTO
BEIIECTBA (aTOMHasl, MOJIEKYJIIpHAasi, HOHHAsI, METAJUTMYECKas); XapaKkTep Cpellbl B BOJAHBIX pACTBOPAX
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HEOPraHWYECKUX COEAUHEHUI;

6) chopmuposanHocms  yMeHull  YyCmaHagiueams TPUHAJICKHOCTh HEOPTaHHMYECKHUX
BEIIECTB MO WX COCTaBy K OMpPENEIEHHOMY KJAacCy/Tpymme COeIuHEHWH (MPOCThIE BEUIECTBA —
METaJUThl 1 HEMETAJUIbI, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC TUAPOKCHIBI, COJIHN);

7) cpopmuposannocms  yMeHull packpuléams CMBICI Tepuoandeckoro 3akona J[ U
MenzeneeBa 1 JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYIO, OOBSCHUTEIBHYIO H ITPOTHOCTHYECKYIO
GyHKIIY;

8) chopmuposannocmy  yMeHull  Xapaxkmepu3o6ams SIEKTPOHHOE CTPOCHHE AaTOMOB

XUMHUYECKUX 3JeMeHTOB 1—4 nepuonoB Ilepuonnyeckoil cuctembl XUMHUYecKux 3aemeHToB JI U
MeneneeBa, UCHOB3Ys TOHATUS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAIMY, «IHEPreTHUECKHE YPOBHUY,
00vACHAMb 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMUYECKHX DJIEMEHTOB M HMX COEJAMHEHHH 10
nepuoaam u rpynmnam [lepuoandeckoil cucremsl xumudeckux 3yeMeHToB /| 1 Menaeneesa;

9) cpopmuposannocmv  ymenuti  xapaxmepuzoeams (onucviéams) 0O0IIME XUMHYECKHE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HnOOmMEepicoams CyIIeCTBOBAHUE
TFEHETUYECKOM  CBSI3M  MEXJAY HEOpraHMYeCKMMH  BEIeCTBAMHM C IOMOUIbIO  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

10)  cgopmuposannocme ymenus Kiaccugpuyuposans XAMAIECKUE PEAKIIMU 10 PA3ITHYHBIM
MpU3HaKaM (YHUCIy U COCTaBYy PEarupyrolIMX BELIECTB, TEIJIOBOMY 3(PQeKTy peakluu, U3MEHEHUIO
CTETIEHEH OKMCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YIACTHIO KaTalnu3aTopa);

11)  cghopmuposannocmo ymenuil cocmaeisimes ypaBHEHUS PEaKIUN pa3lUYHBIX THIIOB,
IIOJIHBIE U COKpAIllEHHbIE YPaBHEHUS peakluii HOHHOTO OOMEHa, YUUThIBasl yCIOBHS, IPU KOTOPBIX 3TU
peaKkuu UAyT 0 KOHIIA;

12)  cgopmuposannocmov ymenuii nposoOums pPEaKkluy, MOATBEPKIAAIONINE KAaueCTBEHHBIH
COCTaB pAa3jMYHbIX HEOPraHWYECKUX BEUIECTB, pACHO3HA6AMb  ONBITHBIM MYTEM  HOHOB,
MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

13)  cghopmuposannocmo YMeHutl packpuléams CYILIIHOCTh OKHCJIUTENBHO-
BOCCTAHOBUTEJIbHBIX pPEaKLUi OCPEICTBOM COCTABJICHUSI 3JIEKTPOHHOr0 OajlaHCca 3TUX PEaKIIMii;

14)  cpopmuposannocme ymenuil 06bscHAMb 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakiiinm
OT pa3iauyYHbIX (DAKTOPOB; XapakTep CMEIICHUS XUMHUYECKOIO0 paBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jlelllarense);

15)  cgopmuposannocme ymenuil xapakmepuzogams XAMHUYECKHUE TPOLECCHI, JEXKAIHe B
OCHOBE IPOMBIIUIEHHOTO TOJIyYeHHUs] CEpHOM KHCIOTHI, aMMMaKa, a TakXke CPOPMHPOBAHHOCTH
npejacTaBieH 00 O0O0IMX Hay4yHBIX MPUHIMIIAX W 3KOJOTMYECKHX MpoljeMax XUMHUYECKOIro
IIPOU3BOJICTBA;

16)  cgopmuposannocmo ymenuti nposoOums BBIMHUCICHUS C WCIOJIH30BAHHEM IOHSTHSI
«MaccoBasi JI0Jsl BELIECTBAa B PACTBOpE», OOBEMHBIX OTHOLIEHHUH ra3oB NPU XUMHUYECKHUX PEAKLUsX,
Macchl BelecTBAa WIM 00bEMa ra3oB IO H3BECTHOMY KOJMYECTBY BELIECTBA, MAacCe WM OO0BEMY
OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOr0 3(¢eKTa peakuud Ha OCHOBE 3aKOHOB
COXPAaHEHHs MacChl BEIECTB, MPEBPAIIEHUS U COXPAHEHUsI SHEPTUH; CPOPMUPOBAHHOCb YMEHUU
cobnodams npasuia MOJIb30BaHUS XMMUYECKON MOCYI0N U 1a00opaTOpHbIM 000PYAOBAaHHEM, a TAKKE
mpaBWwiia OOpalleHus C BEIIeCTBaMH B COOTBETCTBUM C HWHCTPYKUUSMH IO BBIIOJHEHUIO
1a00PaTOPHBIX XUMHYECKHUX OIIBITOB;

17)  cihopmuposannocmo ymenutl niaHuposamev u GbINOIHAMbL XUMHYCCKUN SKCIICPUMEHT
(paznokeHue INepokcHaa BOJOPOJAa B IPUCYTCTBUM KaTalau3aTopa, ONPEAEIEHHE CPEIbl pacTBOPOB
BELIECTB C TOMOIIbIO YHHUBEPCAJIBHOTO HWHIUKATOpA, BIUSHUE Pa3IMYHbIX (DAKTOPOB Ha CKOPOCTH
XUMUYECKOH peakluy, pe- aKIui HIOHHOTO 0OMeHa, KaueCTBEHHBIE Peakluy Ha cynb(aT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUS; pelIeHHe YKCIIEPUMEHTaIbHBIX 33Jad Mo TeMaM «MeTabs» 1
«Hewmeramibl») B COOTBETCTBUU € MPaBUJIAMH TEXHUKH 0€30IaCHOCTHU MPH OOpAIIEHUH C BEIIECTBAMU
1 1a00paTOPHBIM 000PYIOBAaHUEM, NPedCcmasiams Pe3ylbTaThl XUMHUUECKOT0 HKCIIEpUMEHTa B (hopme
3alUCH  YPAaBHEHHWH COOTBETCTBYIOIIUX pPEAKUUH U Gopmyauposams BHIBOABI HA OCHOBE 3THX
PE3yNbTaTOB;

18)  cgopmuposanrnocme ymenuil Kpumuyecku aHAIU3UPO8AmMs XUMUIECKYI0 HH(OPMALHIO,
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noJry4aeMyro u3 pasusix ucrounnkos (CMU, Untepuer u np.);

19)  cgopmuposannocms ymenuii cobmodams npasuid 3KON02UHECKU TIEIECO00Pa3HOro
MOBEJCHHS B OBITY U TPYJOBOI AEATEIBHOCTH B IENSAX COXPAHEHUSI CBOETO 37I0POBbS M OKPYXKArOIIEH
MPUPOJHON CpEelbl; OCO3HABAaTh OMACHOCTh BO3JICHCTBUSI HA JKUBBIE OPraHU3Mbl ONPEIEIEHHBIX
BeIIeCTB, moHuUMas cmbicn mokaszarens [IJIK, noscnams Ha mpumepax crnocoObl YMEHBIICHUS WU
MPEeIOTBPALIECHHUS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M UEIOBEKa,

20)  nns oOyyaroIMXCs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbBSI: YMEHHE TIPUMCHSIThH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKUX SBJICHUII;

21) s chenmbiX W CIa0OBHIAIIMX OOYYAIOIIUXCS: YMEHHE HCIONIb30BaTh peibe(hHO
TOYCUHYIO cucTeMy ob6o3HaueHui JI bpaiins ais 3anucu XuMU4IecKux GopMyII.

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «XUMMUSD»

Teopernueckne OCHOBbI OPraHU4YECKONH XUMHH.

IIpenmer opraHuveckoll XUMHUU: €€ BO3HMKHOBEHME, Pa3BUTHE M 3HAUYCHHUE B IIOJYyYEHUU
HOBBIX BEILECTB U MarepuasioB. Teopus CTpoeHHUs opraHmdeckux coenuHeHuit A M Bbyrtieposa, eé
OCHOBHbIE MoJOXKeHHs. CTpyKTypHble (hOpMyJbl OpPraHMYECKUX BellecTB [omoisorusi, nzomepus.
XuMuyeckas CBsI3b B OpraHM4ECKHX COEIMHEHUSAX — OJMHAPHBIE U KPaTHBIE CBSI3U.

IIpencraBnenue o KiaccUpUKAMM OpraHWYECKUX BellecTB. HomeHkiaTypa opraHMYecKux
COEUHEHUH (cucTemMaTHyeckas) M TPUBHMAJIbHBIE Ha3BaHUsS BaKHEWIIUX IpEACTaBUTEIEH KJI1accoB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIbHBIE METO/bl W3YYEHMsI BEIIECTB M MX NPEBPALICHUN: O3HAKOMIIEHHE C
o0Opa3llaMu OpraHMYeCKMX BELIECTB M MaTepuajllaMM Ha HX OCHOBE; MOJEIMPOBAHHE MOJEKYI
OpPraHMYECKUX BEIIECTB; HAOJIIOJEHHE M ONUCAHUE JAEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBJIeHUE, OOYIIIMBaHUE U TOPEHHE).

YrneBoaopobl.

AJNKaHBl: COCTaB M CTPOEHHE, TOMOJOIMYECKMH psia MeraH M 3TaH — MpocTedime
MIPE/ICTAaBUTENN AJIKaHOB: (PU3MUECKHEe M XMMUYECKUE CBOMCTBA (pEaklUU 3aMelleHUS U TOpPEHHS),
HaXO0XkJie- HUE B IPUPOJE, MTOJIyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHME, TOMOJIOTHYECKUH psAl OTHIEH M MPOINWUIEH — IMpocTelIIne
NPEJICTaBUTENIN AJKEHOB: (U3MYECKHMEe M XUMHUYECKHME CBOWCTBA (peakuuu TUAPUPOBAHMUSA,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIMMEPHU3allin), IOJIy4€HNEe U IPUMEHEHUE.

Anxanuensl byramuen-1,3 u merunOyraguen-1,3: cTpoeHue, BaKHEHIIME XHMHUYECKHE
cBoiicTBa (peakius noiauMmepusanun). [lonyyeHre CHHTETHUECKOro KayuyKa U pe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTMUYECKHH PsiJl. ALETUIIEH — MPOCTeHIIHii
MIpPE/ICTaBUTENb AJKWHOB: COCTaB, CTpPOEHHUE, (U3MUEeCKHe M XMMHUYECKHE CBOWCTBA (peakuuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATALIUHU, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl benson: coctaB, cTpoeHue, (u3MUECKME M XHUMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHNS U HUTPOBAHUS ), IOJIy4€HUE U IpUMeHEHUE To1yon. cocmas, cmpoenue, qbusuuecxui

U Xumuyeckue Cceolcmea (peakyuu 2anio2eHupo8aHus U HUMPOBAHUS) NOTYYeHUue U NpuMeHeHue
TokcuuHocTh apeHoB I'eHeTHUecKast CBSA3b MEXKIY YIJI€BOJOPOAaMH, MPUHAAIEKAIIUMHU K Pa3InIHbIM
KJIaccam.

[Ipupoanbie UCTOYHUKHU YTIeBO10poA0B [IpupoaHblii ra3 u nonytHele HedTsAHbIE ra3bl. HedTh
u e€ mnpoucxoxiaeHue. CrocoObl mnepepabOTKU He(PTH: MEPeroHKa, KPEeKUHI (TEPMUYECKUH,
KaTaauTHieckuii), mupoinus. [Ipoaykrsl nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B
obITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

OKCIIepUMEHTAJIbHBIE METO/bl M3YYEHHs BEIIECTB W WX NPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa3liaMu IjacTMacc, KaydykoB M pe3uHbl; Koyuiekimu «HedpTb» u «Yrosib»; MoIenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB U TaJOr€HONPOU3BOIHBIX; IPOBEICHHE MPAKTHUECKON padoThl: MOIydYeHHE
9TWJIEHA U U3yYEHHUE €T0 CBOMCTB.

Pacuémnuvie 3a0auu

Bbruucrienust o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEéMa, KOJMUECTBA UCXOIHOTO
BEIIECTBA WM MPOAYKTA PEAKIMH [0 M3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 MCXOIHBIX
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BELIECTB MJIU IPOAYKTOB PEAKIINH).

Kucnopoacoaepskaiiye opraHMu4ecKue coeIMHEHMUS.

[IpenenpHble OJHOATOMHBIE CHUPTHI MeETaHON U JTaHON: CTpoeHHe, (u3uyYecKkue u
XMMHUYECKHE CBOWMCTBA (peakluM ¢ AaKTUBHBIMM METaJZIaMH, TaJOr€HOBOJOPOJAMH, TIOPEHHE),
IIpUMeHEeHnEe. BoopoaHbie CBA3M MEXAy MOJIEKyJaMu CIUPTOB. JlelicTBME MeTaHOoJa U 3TaHOJIa Ha
OpraHu3M 4YeJoBeKa.

MHoOroaToMHbIE CIIUPTHI DTHJICHIIIMKOIb U TIHIEPHH: CTPOCHUE, (PU3HUECKUE U XUMUYECKUE
CBOWCTBA (B3aMMOJEICTBHE CO LIEJIOYHBIMU METalJIJaMM, KaUeCTBEHHAas Peaklusi Ha MHOIOaTOMHbIE
cnupthl). JlelicTBUE HA OpraHu3M uenoBeka. [IpuMeHenre riunepyuHa u ATUIICHTJIUKOJIS.

@deHou: CTpPOEHHE MOJEKYNbl, (U3NYECKUEe M XUMHUYECKUE CBOMCTBA. TOKCHMYHOCTH (eHOIa.
[Tpumenenue peHona.

Anbnerunpl u kemonsl. DopManbaerui, aneTaabAerua: CTpoeHue, PU3NUECKue U XUMUYECKHE
CBOMCTBa (p€akUMM OKHUCIEHHUS M BOCCTAaHOBJICHUS, KaueCTBEHHBbIE PEAKIMH), I[OJIy4YEHUE U
IIPUMEHEHHE.

Ayemon: cmpoenue, @uzuveckue U Xumuyeckue ceoucmea (peakyuu OKUCIeHUs U
goccmaHnognenus), norydenue u npumernerue. OJHOOCHOBHbBIE Ipe/ebHbIE KAapOOHOBBIE KHUCIOTHI.
MypaBbrHass M yKCyCHas KHUCJIOTBI: CTpO€HHE, (U3NYECKUE U XMMHUYECKHE CBOICTBa (CBOWCTBA,
obimue Juisd Kjlacca KHUCIOT, peakuus 3Tepudukanuu), noiydyeHue u npuMmeHenue. CreapuHoBas U
OJICMHOBAsI KUCIIOTHI KaK IMPEJICTABUTEIHN BHICIIMX KapOOHOBBIX KHCIOT. MbUIa KaK COJU BBICIIUX
KapOOHOBBIX KHCIIOT, X MOIOLIEe ACHCTBUE.

Crnoxnble 3(QUpBl Kak NPOM3BOJIHBIE KapOOHOBBIX KHCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. ['maponus xupos. [Ipumenenue xxupoB. bruonoruyeckas posib KUPOB.

VYrneBoabl: cocTaB, Kiaccu(uKalus yrieBoJoB (MOHO-, M- U HoJjucaxapuabl). I'mokoza —
IPOCTEHIINI MOHOCaXapu: 0COOEHHOCTH CTPOEHUS MOJIEKYIIbI, PU3NUYECKUE U XUMUYECKHUE CBOMCTBA
(B3aumopeiictBue ¢ rugpokcugom meau(ll), okuciaenne ammuaduHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIOKO3bl), HAX0XKJICHUE B MPUPOJIE, TPUMEHEHHE, OHOJIOTHYeCcKast poJib.
®orocunTe3. PpykTo3a Kak U30Mep IITHOKO3bI.

Caxaposza — npedcmagumend OUCaxapuoos, 2UOPoIU3, HaxoHcoeHue 8 npupooe U NPUMeHeHue.

Kpaxman u nemmono3a kKak NpUpojaHble mMosiuMepbl. CTpoeHHe Kpaxmajia U ILEJUTFOJIO3bI.
dusnueckue U XMMHUYECKHEe CBOMCTBA KpaxMaia (THAPOJIN3, KaueCTBEHHAs Peaklus ¢ HOaoM).

OKCIIEpUMEHTAJIbHBIE METOJbl HM3YYEHMsI BEIIECTB W WX NPEBpAIICHUN: IPOBEICHHE,
HaOJI0ZIeHNEe M ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIE PEAKLUU
OJIHOATOMHBIX CHHUPTOB (OKHUCIEeHHEe »dTaHona okcuaoM Mmenu(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumopeiictBue rauuepuHa c¢ rugpokcuaom wmenu(ll)), anpaernnoB (OKHCIEHHE aMMHMAYHBIM
pactBopom okcuna cepedpa(l) u ruapoxkcumom memu(ll), B3ammosmelcTBue Kpaxmaia ¢ HOIOM);
MIPOBE/ICHUE NMPAKTHUECKONW pabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHUCIIOTHI.

Pacuémmnuie 3a0auu

Bbruuciienust o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEéMa, KOJIMUECTBA UCXOAHOTO
BELIECTBA WJIM MPOJIYKTa peaklUU MO MU3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJAHOTO M3 MCXOJHBIX
BEIIECTB WM MPOJIYKTOB PEAKLIUH).

A3oTcoiepkalie opraHn4eckie CoeIMHEHusI.

Amunvl. Memunamun u aHuluH: cocmae, cmpoenue, Qusuieckue u XUMUveckue ceolcmed
(eopenue, szaumodeticmeue ¢ 60001 u Kucromamu).

AMHUHOKHCIIOTHl Kak aM(OTepHble OpraHudeckue coenuHeHHus. duznyeckne M XUMHUYECKHE
CBOMCTBAa aMHHOKHUCIIOT (Ha MpUMepe TIuiHa). buonornueckoe 3HaueHrne aMUHOKHUCIOT [lenTuast.

benkum kak mnpUpPOJHBIE BBICOKOMOJIEKYISApHBIE coeluHeHus. I[lepBuuHas, BTOpHYHAS U
TpeTH4YHasi CTpPyKTypa OenkoB. XHUMHYECKHE CBOWCTBa O€JIKOB: THAPONU3, JeHATypalus,
KayeCTBEHHBIE PEaKIMU Ha OEJIKH.

OKCIIepUMEHTAJIbHBIE METOJbl W3YYEHHs BEIIeCTB W WX TMpEeBpallleHui: HaONIoJeHue |
OIMCaHHE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpauusi OCNKOB MpPU HAarpeBaHMUHU, IBETHBIC PEAKLUHU
O€JKOB.

BbICOKOMOEKYIISIpHBIE COETUHEHUSL.
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OCHOBHBIE TIOHATHUS XHUMHH BBICOKOMOJICKYJSPHBIX COCIUHEHHI: MOHOMEp, TIOJIHMED,
CTPYKTYPHOE 3BEHO, CTCIICHb IMOJIMMEPU3AIlUK, CPEIHssT MOJIEKyJsipHas macca. OCHOBHBIE METObBI
CUHTE3a BBICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOJIMMEPHU3aIis U TIOJIHMKOH ICHCAITHS.

Inacmmaccol (noausmunien, NOIUNPONULEH, NOJUBUHUIXIOPUO, noaucmupon). Hamypanvhulii u
cunmemuyeckue Kayyyku (0ymaoueHoswlil, X10ponpeHosulll U U30NpeHosulil). Boiokna: namypaivhvie
(x10n0K, Wepcmb, WENK), UCKYCCMBEHHbIE (AYemamHtoe 80JI0KHO, 8UCKO3ad), CUHmMemuieckue (KanpoH
u 1aecam). DKCIEPUMEHTAIbHBIC METObl U3YYCHHUS BEIICCTB W UX MPEBPAIICHHI: O3HAKOMIICHHUE C
00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

Meoscnpeomemnuwie ceazu

Peanu3zanus MEXIpeIMETHBIX CBSI3€H MPU MU3YUYEHUU OPraHUYEeCKOW XMMMH OCYIIECTBIISETCS
gyepe3 MCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUH, TaK M IMOHATUH, SABISIOIMXCA
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IPEIMETOB €CTECTBEHHO- HAyYHOI'0 LIUKJIA.

OOw1re ecTeCTBEHHO-HAy4YHbIE MOHATHA: SIBICHUE, HAy4HBIH (DAKT, rMIOTE3a, 3aKOH, TEOPHS,
aHamM3, CHHTE3, KiIacCu(pUKanus, TNEePUOJUIHOCTb, HAOIIOJCHNE, W3MEpPEHHEe, OSKCIICPHMEHT,
MO/IEJIUPOBAHUE.

®dusuka: mMaTepus, 3HEPIus, macca, aToM, 3JEKTPOH, MOJIEKYJa, SHEPreTUUYEeCKU YpOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PM3UYECKUE BEJIMYMHBI M €IUHMILBI UX
U3MEpEeHUsl.

buonorus: kierka, opraHusM, Ouocdepa, oOMeH BelIeCTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BemlecTBa (OEIKH, YIIIeBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPOJIbl, TIOJE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorys: NUILEBBIE MPOAYKTHI, OCHOBBI PAallMOHAJIbHOI'O MHUTAHUS, MOIOLIME CPE/CTBA,
JICKapCTBEHHbIE M KOCMETHMYECKHE IIpernaparhbl, MaTepuaylbl M3 HCKYCCTBEHHBIX M CHHTETHUYECKUX
BOJIOKOH.

OBIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckne OCHOBBI XUMUH.

XuMu4yeckuil  aneMeHT. AToM. Sapo aToma, uW30TONBL. OJEKTPOHHAs  00OJIOYKa.
DHepreTHUeCKUe YPOBHH, IMOIYPOBHH. ATOMHBIE opOuTamu, S-, P-, O-amemeHTh. OCOOCHHOCTH
pacnpesiesieHuss 3JEKTPOHOB IO OpOUTaNsiM B aroMax »JJIEMEHTOB IMEPBBIX YETHIPEX IEPHUOJOB.
DNeKTpoHHast KOH(UTYpalus aTOMOB.

[Iepnonnueckuit 3akoH u [lepnoandeckas cucrema xumMudeckux ieMeHToB /[ I Menneneesa.
Cas13p nepuoanueckoro 3akoHa u [lepuoauueckoit cucrtemsl xumuueckux eMeHToB [ Menneneesa
C COBPEMEHHOW Teopuel CTPOCHHsS] aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XHUMHYECKUX
3JIEMEHTOB U 00pa3yeMbIX MMHU MPOCTBIX M CIIOKHBIX BEIIECTB I10 TpyIIaM U Nepuojam. 3HaueHue
MEPUOJNYECKOT0 3aKOHA B PA3BUTUHU HAYKHU.

CrpoeHue BeniecTBa. XMMHAYECKas CBA3b. BUabl XMMHUECKOH CBSI3M (KOBAJIEHTHAs HEMOJIApHAs
U TOJSipHAsl, MOHHAsA, MeTajuinyeckas). MexaHu3Mbl 00pa30BaHUSI KOBAJIEHTHOM XMMHUYECKOH CBS3U
(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b. BaneHTHOCTb. DEeKTPOOTPHULIATEIEHOCTb.
Crenenb okucieHus. MIoHbl: KaTHOHBI U @aHUOHBI.

BemectBa MOJEKYJISIpHOrO M HEMOJEKYJISPHOIO CTPOEHHS. 3aKOH IIOCTOSHCTBA COCTaBa
BelIEeCTBA. THUNBI KPHUCTAUIMYECKUX pEmETOK. 3aBUCHMOCTh CBOMCTBA BEHIECTB OT THIIA
KPUCTAIUIMYECKOMN PEIIETKH.

[TonsiTe o nucnepcHbIX cuctemax. VcTuHHBIE M KOJUTOMAHBIE pacTBOphl. MaccoBas H0ms
BELIECTBA B paCTBOPE.

Krnaccudukanus Heopranmdeckux coequHeHuil. HoMeHkiaTypa HeOpraHMYeCKHX BEILECTB.
I'enernueckas CBS3b HEOPraHMUECKHUX BEIIECTB, IPUHAIEKAIIMNX K PA3IMUHBIM KJIaccaM.

1Kypcusom B TexcTe BBITENEHBI SNEMEHTHI COMAEPKAHMS Y4eOHOTO MaTepHala, KOTOpbIE
HU3Yy4alOTCA B O3HAKOMHUTCIBHOM IUIAHC W HC BKIIOYAKOTCA B COCTAaB MNPCAMCTHBIX PE3YJILTATOB
ocsoerust OOIT COO na 6a30BOM ypOBHE.
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Xumuueckass peakuus. Kiaccupukanuss XUMHUYECKHMX pEaKIUH B HEOPraHUYECKOH W
OpraHMYEeCKOM XHMMHMH. 3aKOH COXPAHEHHUsI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U IPEBpAllECHHS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTuMble peakuu.
Xumuueckoe paBHoBecHe. PaKTOPbI, BIMAIOIINE HA COCTOSIHME XUMUYECKOro paBHOBecHs. [IpuHumn
JlellaTemnbe.

Onexkrponutuyeckas auccounanus. CuibHble W crnadble anekTponuthl. Cpena  BOAHBIX
pacTBOPOB BEIIECTB: KUCIas, HEWTpasibHas, mieaounas. [lousmue o 6odopoonom noxazamene (PH)
pacmeopa. Peakuum WMOHHOrO oOMeHa. [uUOpoau3 HeopeaHuyecKux U Op2aHUdecKux Geujecms.
OKHUCINTENbHO-BOCCTAHOBUTEIIbHBIE peakuuu. [louamue 06 31ekmponuze pacniasos u pacmeopos
coneii. Ilpumenenue snexmponusa.

DKCIepUMEHTAIbHBIC METOJIbl M3YYEHHS BEUIECTB U UX IPEBPAIICHUN: JEMOHCTPALUs TaOIHII.
«Ilepuoguyeckas cucrema xXuMHueckux oaieMeHToB JI WM MenaeneeBay; uzydeHue MoJenei
KPUCTAINTMYECKHUX PEHIETOK; HAOMIOIEHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX OIMBITOB
(paznokeHue MepoKcHaa BOJOPOJa B INPUCYTCTBUM KaTalau3aTopa, ONpPEAETICHUE CPEeIbl pacTBOPOB
BEUIECTB C IOMOIIBIO YHUBEPCAIBHOTO HMHAMKATOPA, PEAaKIMd HOHHOTO OOMEHa); MPOBEACHUE
MPAaKTUYECKON paboThl «BiusiHIE pa3mIuvHbIX (GaKTOPOB HA CKOPOCTh XMMUYECKON PEaKIHI.

Pacuémmnuie 3a0auu

Pacu€rbl o ypaBHEHMSIM XMMHUYECKHUX PEAKLUI, B TOM YHUCJIE TEPMOXHUMHUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATUS «MACCOBAs J0JI BEILIECTBAY.

Pazgen 2. Heopranudueckasi Xumust

Hewmeramnsl. [lonoxenune Hemeramios B Ilepuoanueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /|
W MengeneeBa 1 0COOEHHOCTH CTpPOEHUSI aTOMOB. DU3MYECKHE CBOWCTBA HEMETAIIOB. AJIJIOTPOIHUS
HEMETaJJIOB (Ha MpuMepe Kuciopoaa, cepbl, (ochopa u yriaepoaa). XUMHYECKHE CBOWCTBA
BOXHEUIIINX HEMETAJUIOB (TaJIOTEHOB, CEphl, a30Ta, Gocdopa, yriaeposa U KpEMHHS) U UX COSAMHEHHUH
(OKCHAOB, KUCIOPOJCOAEPIKALINX KUCIIOT, BOJIOPOJHBIX COCTUHEHUH).

[IprMeHeHrne Ba)XHEWIINX HEMETAJUIOB U UX coeluHeHn. Meramsl. [looxxenue Metainos B
Ilepuonnueckoit cucteme xumudeckux siaemeHToB JI U MengeneeBa. OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmme Qusnyueckue cBoiictBa MeTaioB. CrimaBbl
METAJIJIOB. DJIEKTPOXUMUYECKHUH s/l HAPSKEHUM METaJJIOB.

XUMHYECKHE CBOMCTBA BAKHEUIITUX METAJUIOB (HATPUM, Kaduil, KaJbIIUi, MarHUM, aIFOMUHUH,
LIUHK, XpPOM, XKeJe30, Me/lb) U UX COCTUHEHUH.

O6mme crnocoObl monydeHus MeTaioB. Memannypeus. Kopposzus memannos. Cnocobul
3awumsl om Kopposuu. IIpuMeHeHne MeTaJIJIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METO/Ibl U3YYEHUSI BELECTB U MX MPEBpallleHUil: U3ydeHHE KOJIEKINUU
«MeTauibl U cIjIaBbl», 00pa3Il0B HEMETAJUIOB; PEIIEHNE HKCIEPUMEHTAIbHbIX 3a]a4; HaOI0JeHue U
OIMCaHNE IEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (B3aMMOAEHCTBHE THIPOKCHIA ATFOMUHHUS C
pacTBOpamMH KUCJIOT U LIEN0YEH, KAUECTBEHHBIE PEAKIIMHM HA KATUOHBI METAJUIOB).

Pacuérnebie 3anaun.

Pacuérsl Macchl BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce
Wi 00bEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIMHM BEIIECTB; pacu€Thl Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIMH, €CITH OJHO U3 BELIECTB UMEET MPUMECH.

XUMUSA U )KU3Hb.

Pons xuMum B obOecreueHUM SKOJIOTMYECKOH, SHEpreTM4eckoil M muiieBoil 0e3omacHoCTH,
pa3BuTUU MeAUIMHBL. [IoHSATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUUECKHUX PEAKIIHMA.

[IpencraBnenus o6 OOIMIMX HAayYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO IMOJYyYeHHUs Ba)KHEHIIUX
BELIECTB.

YenoBek B MHUpPE BEIIECTB M MAaTEpUalOB: BaXXHEHMIINE CTPOUTEIbHBIE MaTEpHalIbI,
KOHCTPYKLIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepaMHKa, MaTepuajbl s 3JIEKTPOHUKH,
HaHOMaTepHallbl, OPraHNYECKUE U MUHEPAIbHBIC yI00OPEHUSI.

XWMHS U 3J0pOBbE YeJIOBEKA: MPaBUJIa UCIIOIb30BAHMS JIEKAPCTBEHHBIX MIPENapaToB; MpaBuia
0€30MaCHOTO MCIIOJIB30BAHUS IPENIapaToB OBITOBOM XUMHUH B TOBCEIHEBHOM KU3HU.
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Mexcnpeomemnuvie céasu

Peanuzanus MeXIpeAMETHBIX CBS3€H NMpU HM3y4eHUU OOIeH M HEOPraHMYeCKOW XUMHUU B
cpeaHeM IpohecCHOHATBHOM 00pa30BaTENFHOM YUPEKICHUH OCYIIECTBIISCTCS Yepe3 UCIIO0Ib30BAaHNE
KaKk OOIIMX eCTeCTBEHHO-HAYYHbBIX IOHSTUI, TaK W MOHSATUM, SBISIFONIMXCS CHUCTEMHBIMH JUIS
OT/ICJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ye ecTeCTBCHHO-HAyYHbIC IOHATHS: HAyYHbIH (DakT, TMIOTE3a, 3aKOH, TCOpHs, aHAIIU3,
CHHTC3, KHaCCI/I(i)I/IKaL[I/ISI, NEpUOANIHOCTD, Ha6JIIOI[eHI/Ie, 9KCIICPUMCHT, MOJACIIMPOBAHUC, UBMCPCHUC,
SIBJICHHE.

dusuka: marepusi, JHEpPrus, Macca, aTroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOII,
PaJIMOaKTHBHOCTh, MOJICKYJa, JHEPreTHYECKUIl YpOBEHb, BEINECTBO, TeNO, O0BEM, arperaTHoe
COCTOsSIHHUEC BCIICCTBA, (I)I/ISI/I‘ICCKI/IG BCJIMYMHBI U CAMHUIBI KX U3MCPCHHA, CKOPOCTh.

Buornorus: kietka, opranu3M, 3KkocucTema, ouocdepa, MakKpo- U MUKPOIJIEMEHTBI, BUTAMHHBI,
O0OMEH BEIIIECTB B OpraHU3Me.

[eorpacdusi: MUHEpAIIBI, FOPHBIE OPOJIBI, [IOJE3HBIC HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHomornus: XuMHUYECKas MIPOMBINIJICHHOCTb, MCTAJUIYPIrus, HNPOU3BOACTBO CTPOUTCIIBHBIX
MaTepHajoB, CebCKOXO03IHCTBEHHOE POU3BO/ICTBO, MUILEBAst HPOMBIILICHHOCTD, (hapMaleBTHYeCKasl
MPOMBINIJICHHOCTH, HPOU3BOJACTBO KOCMCTHUUYCCKHX IIpCIapaTroB, MPOU3BOJACTBO KOHCTPYKIHMOHHBIX
MaTepHajIoB, YICKTPOHHAS TPOMBIIIICHHOCTh, HAHOTEXHOJIOTUH.
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Bcero 66 yacos

TEMATHUHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA «XUMMWS»
Y4ueOHnblii npeamet «Xumus» (0a30BbIii YPOBEHD)

IIpumepHbIe TEMBI,
pacKkpbiBalomue JaHHbIH
pasaes NnporpaMmbl, 1
KOJIM4eCTBO YaCOB,
OTBOJAMMOE HA X H3yYeHHe

OcHoBHOe coiepkanne

OcHOBHBIE BU/BI 1eSITEIHLHOCTH 00Y4aI0IIUXCS

Paznen 1. TeopeTudyeckne 0CHOBbI OPraHu4ecKoii xumuu (4 )

Tema 1.
[IpenmeT opraHu4eCKON XUMHUU.
Teopust XUMHUYECKOTO CTPOEHUS

OpraHUYECKUX COCIUHEHUI
(4 9)

[Ipeamet oprannyeckoit XUMHK: €€ BOSHUKHOBEHUE,
Pa3BUTUC U 3HAYCHUC B IMOJTYUCHNUN HOBBIX BCIICCTB U
MaTepuanoB. Teopus CTPOCHUSI OPTaHUYECKUX COEIUHEHUN A
M BytnepoBa, e€ 0OCHOBHBbIE ON0KEHUSA. CTPYKTYpHBIE
(hopMyJIbl OpraHUYECKUX BelIeCTB. [ OMOJIOr s, U30MepUs.
XuMnueckas CBSI3b B OpPraHn4yeCKuX COCANMHCHUAX: KPATHLIC
CBSI3H, G- U T-CBSI3H.

[IpencraBnenue o knaccupuKay OPraHUYECKUX BELICCTB.
Homenknarypa opranu4eckux coeMHEHUH
(cuctemaTHueckas) ¥ TPUBUAJIbHBIC HA3BAHUS BaKHEHUIIINX
MpeacTaBUTENeH KIacCOB OPraHMUECKUX BELECTB.

JdemMoHcTpanun

— O3HAKOMJIEHHE ¢ 00pa3liaMy OPraHNYEeCKUX BEIIECTB U
MaTepHajaMy Ha UX OCHOBE;

— OIIBITHI IO IPEBPAIICHUIO OPTraHNYCCKUX BEIICCTB IIPU
HarpeBaHuu (IUIaBlieHUE, O0YTIIMBAHUE U TOPEHUE)

JlaGopaTopHBIii ONBIT

MOJICJINPOBAHKE MOJIEKYJI OPraHMYECKHX BELIECTB

PackpbIBaTh CMBICT U3y4aeMbIX MOHATHH (BBISBIATH
WX XapaKTepHbIe MPU3HAKN), YCTaHABINBATh UX
B3aUMOCBSI3b

[TpuMeHSTh ON0XXEHHSI TEOPUU CTPOCHHUS
OPTaHUYECKUX COEAUHEHUN

A M Bytneposa a5t 00bsICHEHHUS 3aBUCUMOCTH
CBOWCTB BELIECTB OT X COCTABA U CTPOCHUS
Hcnonb30BaTh XMMHUYECKYIO CUMBOJIMKY VIS
COCTAaBJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOii, COKpaIEHHO) hopMyI
OpPraHHUYECKUX BEIECTB

OnpenensiTe BUABI XUMUYECKOU CBSA3U (OJMHAPHBIE,
KpaTHBIE) B OPTaHUYECKUX COCTUHEHHX
PackpbIBaTh poJib OpraHMYECKOi XMMUH B KU3HH
YeJI0BeKa, MJUTIOCTPUPOBATh CBA3b C APYTUMHU
HayKamH.

HabnronaTh 1 ONUCHIBaTh AEMOHCTPALIIOHHBIE OIIBITHI;
MIPOBOJMTH M ONMCHIBATH JJA0OPATOPHBIE OMBITHI

Pa3znen 2¥YraeBoaopons! (24 u)

Tema 2.
[IpenenpHBIE YTIEBOIOPOIBI —
ankaHsel (6 1)

AJIKaHBI: COCTAB U CTPOCHHE, TOMOJIOTMYECKUH psit. MeTaH u
3TaH — MPOCTEHIINE NPEACTaBUTENH aJIKaHOB: (pU3HYECKUE U
XMUMHYECKHE CBOMCTBA (peaKry 3aMELICHUS U TOPEHUS),
HaxXOXJEHUE B IPUPOJIE, NIOJYYECHUE U IPUMEHEHUE.

PackprIBaTh CMBICIT H3y4aeMbIX TIOHATHH (BBISBIISTH
WX XapaKTEePHbIE MPU3HAKHN), YCTAHABINBATh UX
B3aMMOCBSI3b, UCTIOIH30BATh COOTBETCTBYIOIIUE
MOHSTHS IIPU ONMMCAHUHU COCTaBa, CTPOCHHS U
MPEeBpaIICHUI OPraHUIECKUX COCTUHEHUN.
Hcnonp30BaTh XUMHUYECKYIO CUMBOJIHKY LIS
COCTAaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3B€pHyTOH1, COKpaIEHHON) hopMyIT
OpPraHHYECKUX BEUICCTB.

YcranaBimBaTh MMPUHAAJIC)KHOCTD BEIIECTB K
onpeIeIEHHOMY KJIACCY YTIIEBOJOPOJIOB 110 COCTABY U
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CTPOCHHIO, HA3BIBATh UX IO CHCTEMATHIECKOM
HOMEHKJIAType; IPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
OTJIEIBHBIX MIPECTABUTEIIEH YTICBOJOPOIOB

Tema 3.

Henpenensusie
YTIEBOJOPOIBL: aJIKEHBI,
ankamavensl, ankuabl (10 )

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH Psill. DTHIICH U
NPONUJICH — MPOCTEHIINE MTPEICTABUTENHN aJIKEHOB!
¢du3nUecKue U XUMHYECKHE CBOHCTBA (peaKuu
THAPUPOBAHMS, TaJIOT€HUPOBAHNS, THAPATAINN, OKHCICHHS 1
TOJIMMEPH3ALINHN), IOTyYeHUE U IPUMEHEHHE.

Ankanuensl bytanuen-1,3 u metunOyraauen-1,3: ctpoenue,
BOKHCUIITHNE XUMHUIECKHIE CBOHMCTBA (PEaKITHs
nonmmepu3anyn). [lorydenne CHHTETHYECKOTO KaydyKa 1
PE3UHEI.

AJKHWHBI: COCTaB U 0COOCHHOCTH CTPOSHHS, TOMOJIOTHUECKHH
psia. AUeTriieH — MPOCTEHIINI TPEeACTABUTEND ATKHHOB!
COCTaB, CTpoeHHUe, GPU3NUECKUE U XUMHUYECKHE CBOWCTBA
(peakuyu THAPUPOBAHUS, TATIOTEHUPOBAHHS, THAPATALH,
TOPEHHs), OTydeHUE U IPUMEHCHHE.

OmnpenensaTs BUIBI XUMUYECKOH CBSI3M B MOJICKYJIaX
YIJIEBOOPOIOB; XapaKTepH30BaTh 3aBUCUMOCTb
PEaKIMOHHOW CIIOCOOHOCTH YIIIEBOAOPOAOB OT
KPAaTHOCTU KOBAJICHTHOMH CBSI3M.

XapakTepHu30BaTh COCTaB, CTPOCHHE, TPUMEHEHNE,
(u3HYecKue U XMMUUYCCKHE CBOWCTBA, Ba)KHEHIIIE
CIOCOOBI TIOJTyYESHUS TUITNYHBIX TIPEICTaBUTENEH
Pa3IMYHBIX KJIACCOB YIIIEBOIOPOAOB (METaHa, ITaHa,
STUJIEHA, alleTHUIIeHa, OyTaaueHa-1,3, OeH3oma).
BBIABIIATE FEHETUUECKYIO CBSI3b MEKIY
YIJIEBOJOPOIaMHU M TIOATBEPXKIATh €€ HATMIUE
YpaBHCHUSAMU COOTBETCTBYIOINX XUMHNUYCCKUX
peaKiuii C UCTIOIB30BaHUEM CTPYKTYPHBIX GOpMYyII.
XapakTepHu30BaTh HCTOYHUKH YTIEBOIOPOIHOTO CHIPHS
(aedTh, IPUPOIHBIH Ta3, Yroih), CHOCOOBI HX
nepepadoTKU U MPAaKTHUECKOE TPUMEHEHHE
HOJTy4aeMBIX IPOJYKTOB.

Tema 4.
ApomaTnueckre
YTIIEBOJIOPOABI (2 U)

Apensl benzon: cocras, ctpoeHune, pU3MUECKre N XUMHUECKHE
CBOIiCcTBa (peaklny TaJoreHUPOBAHUS U HUTPOBAHUA),
NOJIy4eHHE U TpuMeHenue. Toyon: cocmas, cmpoenue,
Qusuneckue u xumuyeckue c8olcmea (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOTYUeHUe U NPUMEHEHUE.
Toxcu4yHOCTh apeHOB [ 'eHeTnueckas CBsi3b Yri€BOJOPOIOB,
MPUHAAJIEKAIIMNX K PA3JIUYHBIM KJIACCaM.

Tema 5.

IIpupoaHbIE HCTOUHUKHU
YIJIEBOAOPOIOB U UX
nepepaboTka (6 u)

ITpupoaHbIe HCTOYHUKH YTII€BO0POA0B. IIpupoaHblii ra3 u
nomyTHble HeTsHbIE ra3el. HedTh 1 €€ mporcxoxkaeHue.
CriocoObI niepepaboTKH HeTH: TIEpETOHKA, KPEKUHT
(TepMHUYECKHH, KaTATUTHYECKHI), uponu3. [IpoayKTsl
nepepaboTKH He(TH, UX TPUMEHEHHE B IPOMBILIICHHOCTH U B
ObITy. KaMeHHEBIH yroiib ¥ IPOIYKTHI €ro nepepadoTKy.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI
MO3HaHUs — TPOBEJIeHNE, HAOII0IEHNE U ONIICAHKE
XUMUYECKOTO0 dKCIIepruMeHTa (i1abopaTopHsie U
MpaKTHYECKHEe pabOThI).

CrnenoBats npaBuiaM 0e30MacHOM padOTHI B
nabopaTopuu MPH UCTIOJIL30BAaHUH XUMHUYECKON
nocyasl U 000pYJOBaHUs, a TAKXKE [IPaBUIaM
oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSIMH TI0 BBITTOJTHEHUIO J1TA00PATOPHBIX
OTIBITOB M MIPAKTUYECKUX pabOoT MO MOTYUYCHUIO U
W3yYEHHIO OPTaHMUYECKUX BEILECTB.

[IpencraBisith pe3yabTaThl IKCIIEPUMEHTA B JOpMe
3alMCH YPaBHEHUI COOTBETCTBYIOIIMX PEAKIUHI U
JIeNIaTh BBIBOJBI HA X OCHOBE.
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JdemoncTpanus

— xoJutekuun «HedTb» u «YTomb»

JlaGopaTopHble ONBITHI

— O3HAaKOMJICHHE C 00pa3LiaMy IUIaCTMACC, KaAyUyKOB U

PE3UHBI;
MOJIETMPOBAHKUE MOJIEKYJT YTIIEBOJAOPOOB U
rajJOreHOIpPOU3BOAHBIX.

IIpakTH4eckast padoTa

Ne 1 [TomyueHue STHIIEHA U U3Y4YE€HHUE €T0 CBOMCTB.

Brruuciienus
— I10 YPaBHEHHUIO XHMHYECKOW peakiun (Macchl, 00bEMa,
KOJIMYECTBA UCXOHOTO BEIleCTBa WK MPOAYKTa peakuH 110
M3BECTHBIM Macce, 00bEMY, KONUIECTBY OJHOTO U3 UCXOIHBIX
BEIIECTB MJIM NPOIYKTOB PEAKIMH).

ITpoBOAUTE BEIYHMCIICHUS 110 YPABHEHNIO XUMUUECKON
peaxkuuu.

CaMOCTOATENIBHO [UIAHUPOBATh U OCYILIECTBIIATH CBOIO
[I03HABATENbHYIO AEATENbHOCTD; IPUHUMATh AKTHBHOE
y4acTHe B TPYNIOBOH Y4eOHOH NesTeIbHOCTH.

Pa3nen 3. Kucioponconep:kamniue opranndeckue coequnenus (18 1)

Tema 6.
CrupTsl.
®denor (6 9)

[IpenenbHble OMHOATOMHBIE COUPTHL. METaHOMI U 3TaHOJ:
cTpoeHue, GU3NUECKUE U XUMUICCKHE CBOHCTBA (PEaKiuu C
aKTHUBHBIMH METaJIaMH, TAJIOT€HOBOIOPOJaMHU, TOPEHUE),
npumeHeHue. Bonopoanas cBa3se. JelicTBue MeTaHona U
3TaHOJIa Ha OPraHU3M YeI0BEKa.

MHoroatoMHbIe CIIMPTHI. DTHIEHTIINKOIb U TJIMLCPUH:
cTpoeHue, GU3NUECKUE U XUMUYECKHE CBOWCTBA
(B3amMojeficTBHE CO MIETOYHBIMA METaJUIAMH, KaueCTBEHHAS
peakiusi Ha MHOrOaTOMHBIE CITUPTHI).

HeiicTBre Ha opraHu3M uesoBeka. llpumenenue raunepuna
W 3TUIICHTIIMKOJIS.

®denosn. CTpoeHue MOJEKYJIbl, PU3NUSCKUE U XUMUYECKUC
cBoticTBa (heHona. TokcuuHOCTh (heHOna. [IpumeneHue
¢enomna.

Tema 7.
AJbaerunsl.

KapOoHOBBIE KHCIIOTHI.

Cnoxusie 3¢upsl (8 u)

Anbperunsl u kemonsl. PopManpiaerny, aueTaabIeTUA:
cTpoeHne, GU3NIECKNe 1 XUMUIECKIe CBOMCTBA (peaKknu
OKHCJICHUSI 1 BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKLIUH),
MIOJIy4YEHHUE U TPUMEHEHHUE.

Ayemon: cmpoenue, usuueckue u Xumuieckue ceolucmsa
(peakyuu oxucieHus U 0CCMAHOBNEHUS), NOTYYEeHUe U
npumMeHeHue.

OnHOOCHOBHBIE TIPEIeNbHBIE KaPOOHOBHIE KHUCIOTHI.
MypaBbrHas B YKCYCHasl KUCIOTHI: CTPOeHHE, GU3NIECKIE U
XMMUYECKHE CBOICTBA (CBOMCTBA, 00IIMe ISl Kjacca

PackpriBaTh CMBICT H3y4aeMbIX TOHATHH (BBISBIATH
WX XapaKTepHbIE MPU3HAKHN), YCTaHABINBATh UX
B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE
MOHSTHUS IPU OITUCAHUU COCTaBa, CTPOCHUS U
MPEBPAILEHUI OPraHUYECKUX COCITMHEHUH.
Hcnonp30BaTh XUMHUUECKYIO CUMBOJIHKY IS
COCTaBJIEHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHyToii, cOKpamEHHON) POpMyIT OpraHUIecKUuX
BEIIECTB.

VYcranaBnuBaTh NPUHAANIEKHOCTD BELLIECTB K
onpeneaéHHOMY KJIacCy MO COCTaBY U CTPOEHUIO,
Ha3bIBaTh UX 110 CHCTEMATHYECKOIl HOMEHKIIATYPE;
MIPUBOJUTH TPUBHAIBHBIE HA3BAHUS OTAEIBHBIX
MIpeJICTaBUTENEN KUCIOPOICOIEPIKAIINX
COEIMHEHMI.

XapakTepru3oBaTh COCTaB, CTPOCHHE, IPUMEHEHHE,
¢u3nUecKue 1 XUMHYECKHE CBOMCTBA, BaYKHEHIITHE
CHOCOOBI MOTyYeHHS TUIIMYHBIX MPeICTaBUTENEH
Pa3IMYHBIX KIIACCOB KHUCIOPOICOAEPKAIIIIX
COCIMHEHMH (MeTaHoIa, STaHoJIa, TIUIEPHHA,
¢denona, popmanpaeruna, aneTaibIeruaa, yKCyCHOH
KHCJIOTBI, TJIIOKO3bI, KpaxMaJa, [eTI0I0361);
BBISIBIISITh TEHETUYECKYIO CBA3b MEXK/ITYy HUMHU U
MOTBEPKIATh €€ HAINYKE YPaBHEHUSIMH
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KHCIIOT, peaknys dTepUPUKAIIIHN), TTIOTYICHUE U
npuMmeHenue. CTeapruHOBas U OJICHHOBAsK KUCJIOTHI KaK
MIPEICTaBUTENN BBICIIIX KapOOHOBBIX KUCIOT. MBIia KaK
COJIY BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBHE.
CrnoxHbIe 23(UPHI KaK MPOU3BOHBIC KAPOOHOBBIX KHUCIIOT.
Tunponus cnoxubix 3¢upos. XKupsel. ['uaponus xupos.
ITpumenenue xxupoB. buosorudeckas posib >KUPOB.

Tema 8.
YrieBoms (4 1)

YrneBoabl: cocTaB, KiacCH(pHUKAIHS YTIAEBOI0OB (MOHO-, IH-
1 Troyicaxapubl). [Ioko3a — MpocTeHInii MOHOCAXapHT:
0CcOOEHHOCTH CTPOEHHS MOJIEKYJbI, (PU3NYECKUE U
XIMHYECKHE CBOWCTBA (B3aMMOICHCTBHE C THAPOKCHIOM
menu(Il), okucneHrne aMMUadYHBIM PACTBOPOM OKCHIA
cepeoOpa(l), BoccTaHOBNICHHE, OPOIKEHHUE TIIFOKO3bI),
HaXOXXACHHUE B MIPUPOE, TPUMEHEHHE, OMOIOTHYECKast POITb.
®otocunTe3. PPYyKTO3a KaK U30MEP IITHOKO3bI

Caxaposa — npedcmasumeins OUCaxapuoos, 2UOpoaus,
Haxoxcoenue 8 npupooe U npuMeHeHue.

Kpaxman u memmono3a Kak MpupOIHBIE TIOTHMEPHI.
Crpoenue kpaxMmaia 1 LHeJUI0103bl. DU3ndecKue u
XHUMHYECKHE CBOWCTBA Kpaxmaiia (THAPOIIU3, KaUeCTBEHHAs
peakuus ¢ HomIoM)

JlaGopaTopHble ONbITHI

—TOpEHUE CIIUPTOB;

— okHcieHue 3tanoia okcuaom meau (II);

— B3anMOJIeHiCTBHUE rHIeprHa ¢ ruapokcuaom meau (1I);
— OKHCIIEHUE aJIbJIETHIOB aMMHAaYHBIM PACTBOPOM OKCHIA
cepeopa(l) u runpoxcumaom meau (10);

B3aMMOJICMCTBHE KpaxMala ¢ HOaoM

IIpakTuyeckas padora

No 2 CpoiicTBa pacTBOpa YKCyCHOM KHCIIOTEHI.
Boruncienus

— 10 YpaBHEHHMIO XMMHUYECKOH peakuuu (Macchl, 00bEMa,
KOJIMUYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTa PEaKIuH 10
M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3
HCXOJIHBIX BEHIECTB MJIM NPOJIYKTOB PEAKIIHN).

COOTBETCTBYIOIIMX XMMUYECKUX PEaKLuil ¢
WCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIL.

OnwuceIBaTh COCTaB, XUMHUYECKOE CTPOCHUE U
IIPUMEHEHHUE KHUPOB, XapaKTEePU30BaTh UX 3HAUCHHE
JUTS 5KU3HEACATEIEHOCTH OPTaHU3MOB.

Oco3HaBaTh OAaCHOCTH BO3JCHCTBUS Ha )KUBbBIE
OpraHu3MBbl OIIPEACIEHHBIX OPraHNYECKUX BEIIECTB U
MOSCHATH Ha MMPUMEPAX CIOCOOBI YMEHBILICHHUS 1
MPEOTBPAIICHHUS UX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M 4eJIOBeKa.

— IpoBeJleHHe, HAOMI0ACHUE U ONHCAaHUE
XMMHUYECKOT0 dKCTIIepUMeHTa (JlabopaTopHbIe U
MPaKTHYECKHEe pabOTHI).

CrnenoBath npaBuiIaM 0e301macHOi paboTHI B
nabopaTopuu MPH UCTIOJIE30BAaHUN XUMHUECKON
nocyasl U 000pYIOBaHMUs, a TAKXKE MPaBUIIaM
oOpalIeHus ¢ BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKUUSIMH BBIITOJTHEHHUS TAOOPAaTOPHBIX OMBITOB
Y MPaKTHYECKUX paboT MO MONTYUYEHHIO U U3YYEHUIO
OpPraHHUYECKUX BEILECTB.

[IpencraBisTh pe3yabTaThl SKCIIEPUMEHTA B hopme
3alMCH YPaBHEHUI COOTBETCTBYIOIUX PEAKIIUMI U
JIeJIaTh BBIBOJBI HA X OCHOBE.

[IpoBOAUTE BEIYMCIICHUS 110 YPABHEHUIO XUMUYECKON
peaxuuu.

CaMOCTOATENIBHO IUIAHUPOBATh U OCYILLECTBIISTH CBOIO
MO03HABATENbHYIO AEATENIbHOCTD; IPUHUMATh aKTHBHOE
y4acTHe B IPyNIIOBON Y4eOHOH AesITeIbHOCTH.

Pa3nen 4. A3oTcoaep:kaniue opranndeckue coequHeHus (6 9)
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Tema 9.
AMUHBI. AMUHOKHCIIOTEI.
benku (6 1)

Amunsl. Memunamun u aHUIUH: cOCMas, cCmpoetue,
@uszuueckue u xumuueckue ceolicmea (2openue,
gzaumooeticmasue ¢ 6000U U KUCTOMAMUL).
AMHWHOKHCIIOTBI KaK aM(bOTepHBIC OPTaHHIECKHE
coequHeHus. OU3NUecKre 1 XUMUUECKUE CBOWCTBA
AMUHOKHCIIOT (Ha IpUMEpe TIIMIuHA). bruomorudeckoe
3HaYeHNe aMUHOKHUCIOT. [lenTupl.

Benku xak mpupoIHbIC BEICOKOMOJICKYIISIPHBIC COCTUHEHMSI.
[lepBuuHas, BTOpuYHas U TPETUYHAS CTPYKTYpa OCIKOB.
XVWMHYECKHE CBOICTBA OEITKOB: THIAPOIN3, JCHATY AL,
KaueCTBEHHBIE PEaKIIny Ha OCIKH.

JdemMoHcTpanun

— JAeHaTyparus OelKoB IIPH HATPEBaHUH;

[BETHBIC PEAKIINU OEITKOB

PackpbIBaTh CMBICT U3y4aeMbIX NOHATHH (BBISBIATH
UX XapaKTepHbIe MPU3HAKH), YCTaHABIMBATh HX
B3aMMOCBSI3b, UCTIOIB30BATE COOTBETCTBYIOIIUE
MIOHATHS IIPHA ONIMCAHUH COCTABA, CTPOCHUS U
MpeBpaIeHUH OPraHNYECKUX COCTUHEHUH.
Hcnonp30BaTh XUMHUUECKYIO CUMBOJIMKY IS
COCTAaBIICHHS MOJIEKYJISIPHBIX H CTPYKTYPHBIX
(pa3BépHyTOi1, COKpaIEHHOM) hopMyT
OpraHMYECKUX BEUIECTB.

OnpeznemnsTs NpUHAUIEKHOCTh BEILIECTB K
ONpeAeNTEHHOMY KJIACCY IO COCTAaBY M CTPOEHHUIO,
Ha3bIBaTh UX 110 CUCTEMAaTHUECKOIl HOMEHKIIATYpE;
MPUBOJUTH TPUBUAIBHBIE HA3BAHUS OTAEIBHBIX
MpPEACTABUTENCH.

XapakTepru3oBaTh COCTaB, CTPOCHHE, IPUMEHEHHE,
(U3MYECKUEe U XUMUYECKUE CBONCTBA, BAYKHEHIIINE
CHOCOOBI IOITy4EHHS TUIIMYHBIX IPEeICTaBUTENEH
a30TCoJIepXKAINX COeNMHEHUH (TTUIMHA 1 OEJIKOB).
[MosicHATh Ha MpUMeEpax 3HAYEHUE OEITKOB IS
OpraHM3Ma 4elloBeKa.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HaHMsI — HAOJI0aTh U ONUCHIBATD
JIEMOHCTPALIMOHHBII SKCIIEPUMEHT.
CaMOCTOATENBHO MIIAHUPOBATh U OCYILECTBIISTh
CBOIO TIO3HABATEIbHYIO AESATEIbHOCTh; MPUHIUMATD
aKTUBHOE Y4acTHe B IPYNIIOBON y4eOHOM
JIeSATEIBHOCTH.

Pasjean. S. BoicokoMoJieRyJisip

Hble coeMHeHus (2 1)

Tema 10.
ITnactmaccel. Kayuyku.
Bosnokna (2 1)

OCHOBHBIE MTOHATHUS XUMHUHU BHICOKOMOJIEKYJISIPHBIX
COCJIMHEHHIA: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIeHb [TOJTUMEPH3aLIuH, CPEAHS MOJIEKYIJIIpHAs Macca.
OCHOBHBIE METOJIBI CHHTE3a BEICOKOMOIIEKYJIISIPHBIX
COCJIMHEHHH — MOJTUMEPH3aIIUs ¥ MOJTUKOHICHCAIINS
Ilnacmmaccor (norusmunen, nOIUNPONUIEH,
NOIUBUHUTIXTIOPUO, HOTUCTIUPOTL).

Hamypanvuoui u cunmemuueckue xayuyxu (6ymaouenoswiil,
XI0OPONPEeHOBbLIL U UZONPeHosbIll). Bonokna: namypanvhvie
(xn0nok, wepcmo, WENK), UCKYCCMBEHHble (ayemamHoe
60I0KHO, BUCKO3a), CUHMemuyecKue (KanpoH u 1aécam).

Bragets nzyqaeMpIMu XUMUYIECKUMU TTOHITHSIMU:
PacKphIBaTh CMBICIT U3YYa€MbBIX TIOHATHN U
MIPUMEHSTH 3TH MOHATHUS IIPU OMUCAHUU COCTaBa U
CTPOCHHUS BHICOKOMOJIEKYIISIPHBIX OPTaHHIECKHIX
BEIECTB, I OOBSICHEHISI OTACIBHBIX (AaKTOB U
SIBIICHHH.

Ucnonb3oBaTh XMMHUECKYIO CUMBOJIUKY AJIS
COCTaBJICHHS CTPYKTYPHBIX (DOPMYIT BEIIECTB U
YpaBHEHUH peakivil NoJUMepU3alluU U
IMOJINKOHICHCALIMH.

23



JdemoncTpanus
— 03HAKOMJICHHUE ¢ 00pa3amMul MPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAyJIyKOB.

OBbIIAA 1 HEOPTAHUYECKAA XUMUA

Paznen 1. Teoperuueckue 0CHOBbI XUMMH (6 1)

Tema 1.

CTtpocHHE aTOMOB.
[lepuoanueckuii 3aK0H U
ITepuonnueckas cucrema
XUMUYECKUX 3JIEMEHTOB
. . Menpgeneesa (24)

XHUMHYCCKHH 371eMeHT. ATOM. SImpo aToma, H30TOIIBI.
OnexTpoHHast 000109Ka. DHEPreTHIeCKHe YPOBHH,
MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, 0-2JIEMEHTHI.
OcobeHHOCTH pacIpeieNieHns JICKTPOHOB [0 OpOUTAIISIM B
aTOMax 3JIEMEHTOB MEPBBIX YETBHIPEX TIEPHUOIOB.
DJeKkTpoHHast KOHPUTYpaLUs aTOMOB.

ITepunonnueckuii 3akoH u Ilepuonuueckas cucrema
XUMHUYECKUX IEMEHTOB

A.U. MenneneeBa. CBs3b IEPUOANYECKOTIO 3aKOHA U
IIepunonnueckoit cucTeMbl XUMHUYECKUX 3aemMeHToB J[.1.
MeHaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX
3IIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX
BELIECTB I10 TPyIIaM U NEPHUOIaM.

3HaueHUe NEPUOANUECKOr0 3aKOHA B Pa3BUTHH HayKH.
JdemMoHcTpanun

Buasr Tabnu «Ileproanueckasi cucTeMa XUMHYIECKUX
anemenToB [ 1 MenpaeneeBay.

PackpbIBaTh CMbICT U3y4aeMbIX NOHATHH (BBISBIATH
UX XapaKTepHbIC NPU3HAKH), YCTAHABINBATh UX
B3aMMOCBSI3b.

PackpsIBaTh cMBICK NepuoandecKkoro 3akona J1.1.
MeHnaeneeBa U I€MOHCTPUPOBATE €TO
CUCTEMATH3UPYIOIYIO, O0BSICHUTETBHYIO H
MPOTHOCTUYECKYIO (DYHKIIUH.

XapakTepu3oBaTh EKTPOHHOE CTPOECHHE aTOMOB
XUMUYECKUX 3JIEMEHTOB 1—4 mepuoIoB, UCHOIb3YS
HOHSTHUS «S-, P-, d-3J1eKTPOHHBIE OPOUTAINY,
«9HEPreTUUECKUE YPOBHI.

OOBSICHATD 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHNUYECCKHUX JJIEMCHTOB U UX COCILI/IHGHI/Iﬁ 10
nepuoaam

u rpynnam Ileproandeckoil CHCTEMBbI XUMHUUECKUX
anemenToB JI.1. MenzeneeBa

Tema 2.
CrpoeHue BelecTBa.
MHuoroo6pa3ue Beriects (2 1)

Crpoenue BemiecTBa. XUMUYECKAsl CBsI3b. BUIIbI XUMHUUYECKOU
CBSI3M (KOBAJICHTHASI HETIOJISIPHAS U TIOJIApHAs, MOHHAS,
MeTaJndeckas). MexaHu3Mbl 00pa3oBaHus KOBAJIEHTHON
XUMHYECKOH CBsI3H (0OOMEHHBIN U IOHOPHO-AKIEITOPHBIH).
Bonopoanas cBsi3b. BaieHTHOCTB.
DIeKTPOOTPUIIATENIEHOCTE. CTeneHb OKUCIeHUS. VIOHBI:
KaTHOHBI M aHUOHBI.

BemecTBa MONEKYISAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSL.
3aKO0H MMOCTOSIHCTBA COCTaBa BelleCTBa. THIIBI
KPUCTAJUIMYECKHUX PELIETOK U CBOMCTBA BELIECTB.

[TonsiTue o qucnepcHsIx cucremax. VICTUHHBIE U
KOJUIOUTHBIE PaCTBOPEL. MaccoBas JTOJIS BEIIEeCTBA B
pacTtBope.

Krnaccudukarms HeopraHUYECKUX COSTMHEHHM.
HomeHnknatypa HeopraHuueckux Bemects. I eHeTnueckas

PackprIBaTh CMBICIT H3y4aeMbIX TIOHATHH (BBIICIATH
WX XapaKTepHBIC MPU3HAKH) U IPUMEHSTE ITH
TIOHSTHUS TIPH OITUCAHUU COCTAaBA U CTPOCHHUS
BEIIECTB, I O0BSICHEHHS OT/ENBHBIX ()aKTOB H
SIBIICHHH.

OnpeaenaTs BUAbI XUMAYECKOH CBSI3H (KOBAJIEHTHOM,
WOHHOH, METAINTNYECKOH, BOAOPOIHON) B
COCIMHEHUSIX; TUI KPUCTAIUTHYECKON pEelIETKU
KOHKPETHOTO BEITIECTRA.

OrnpenenaTs BaIEHTHOCTh U CTEIIEHb OKUCICHUS
XHUMHAYECKNX DJIEMEHTOB B COCIMHECHUIX
Pa3IUIHOTO COCTaBa.

[TpoBOIUTE BEIYHCICHUS C UCTIONB30BAHUEM TTOHSATHS
«MaccoBasi 10111 BEIIECTBA B pACTBOPEY.
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CBsI3b HCOPraHUM4YCCKUX BCUICCTB, IIPUHAIJICKAIINNX K
Pa3JIMYHBIM KJIaCCaM.

Tema 3.
XuMudecKuepeakiiu (2 )

Xumudgeckas peakmus. Kimaccudukanus XuMIIecKux
peaKIiii B HEOPTaHMIECKON M OPTaHMISCKON XUMHUH. 3aKOH
COXPaHEHUs MaccChl BELLIECTB; 3aKOH COXPAHEHUS U
MIpeBpaIIeHNs SHEPTUH ITPU XUMUYECKUX PEAKIIHAX.
CKOpOCTh peaknny, e€ 3aBUCHUMOCTD OT PA3INIHBIX
(haxTopoB. OOpaTUMBIC peakni. XUMUIECKOES paBHOBECHE.
®axTopH!, BIUAIOLIIME HA COCTOSIHUE XUMHYECKOTO
paBHoBecusl. [Ipunmun Jlelllarenbe.

OnexTponutuieckas quccoruanus. CUibHBIE U CTa0bie
anexkTponuThl. Cpesia BOAHBIX paCTBOPOB BELIECTB: KUCTas,
HeHlTpanbpHas, menounas. [lonamue 0 6000poOOHOM
nokaszamerne (pH) pacmeopa. Peakuun HOHHOTO OOMEHa.
T'udponus opeanuyeckux u HeOP2AHUYECKUX BeUeCs.
OKHUCITUTENHHO-BOCCTAHOBUTEIbHEIE peakuun. [lonsmue 0o
NeKMpOoaU3e pacniagos u pacmeopos conel. llpumenenue
INEKMPOAU3A

JdemMoHcTpanun

—MOJIENA KPUCTAIUTMYECKUX PEIIETOK;

— pa3lIo’KeHUE TIEPOKCHIA BOJOPOJIA B TIPUCYTCTBUHI
KaTajgu3aTopa.

JlaGopaTopHblie padoThI

—TIPOBEICHNE PeaKInii MIOHHOTO OOMEHa;

— OIIpesieJIeHNe Cpe/Ibl PACTBOPOB BEIIECTB C MOMOIIBIO
YHHMBEPCAJIbHOTO MHIUKATOPA.

IIpakTuyeckas padora

Ne 1 BiusiHue pa3nuyHbIX (PaKTOPOB Ha CKOPOCTD
XUMHUUYECKON peakiivu.

Boruuciienus

—PacyeTsl ¢ UCMOIb30BaHUEM MTOHATHUS

«MaccoBasi JIOJIsl PACTBOPEHHOTO BEIIECTBAY;

pacdéTHI 10 ypaBHEHUSM XUMHUYECKHUX PEaklnii, B TOM YHCIe
TEPMOXUMHUYECKUE PACUETHI.

OOBSACHATH 3aBUCUMOCTHh CKOPOCTH XUMHUIECKOM
peaKIuy OT pa3INIHBIX (PaKTOPOB.

OnpenensTh XapakTep CMEIIEHUS XUMUYIECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO
Bosnetictus (puHIHn Jlelllatense).

CocTaBiATh ypaBHEHUI PEAKIUil pa3THYHBIX THIIOB;
TMOJIHBIC U COKPAIIEHHBIC HOHHBIC YPaBHEHUS
peaxiuii, yauThIBas yCIOBHSI, TPH KOTOPBIX 3TH
peaKuu uIyT 10 KOHIIA.

[TonTBepkaaTh CylIECTBOBAHUE TEHETUYECKOW CBS3H
MCKAY HCOPraHNM4€CKUMHU BCIICCTBAMU C ITIOMOLIBIO
YpaBHEHUH COOTBETCTBYIOIINX XUMHIECKUAX
peaKuui.

[TpoBoauTh, HAOIFOAATH M OMKUCHIBATH XUMUYCCKHIA
SKCIIEPUMEHT: TI0 OTIPENIEICHUIO CPEIBI BOJTHBIX
PacTBOPOB BEIIECTB, BHISIBICHUIO YCIOBHN
MPOTEKaHUs peaKlMi HOHHOT'O 0OMeHa, U3YUYCHHUIO
BIIUSTHYSI Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh
peaKLuid.

CrnieioBaTh MpaBUiIaM MOJIb30BaHMS XUMHUECKOH
MOCY0H 1 1a00PaTOPHBIM 000PYIOBAHUEM.
[IpencraBisTh pe3yabTaThl XUMHUIECKOTO
JKCIIEPUMEHTA B POpME 3arncu ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIIUNA U JIETIaTh BHIBOJIBI HA UX
OCHOBE.

[IpoBOANUTE BEIUMCIIEHNUS IO YPaBHEHHSIM
XUMHUYCCKUX peaKHHﬁ, B TOM 4YHCJIC
TEPMOXVUMHYECKUE PACUETHI.

Pa3znen 2. Heopranmueckast xumusi (4 4)

Tema 4.
Hemeramnpi(2 1)

Hewmerannsl. [Tonoxxenne Hemerauios B [lepuonnyeckoit
cucteMe xumuueckux snementoB [l 1 Menneneesa u
0COOEHHOCTH CTPOCHHS aTOMOB. DHU3MIECKUE CBOMCTBA
HEMETAIUIOB. AJIIOTPOITHUSI HEMETAIJIOB (Ha MpUMepe

PackprIiBaTh CMBICT H3y4aeMbIX IOHATHH (BBLICTATH
WX XapaKTePHbIE MPU3HAKN) U TPUMEHSATh 3TH
IIOHATUSA HpI/I OIIMCAaHHUU COCTaBa U CTpOCHI/ISI
BEIECTB, I OOBSICHEHISI OTACIBHBIX (aKTOB U
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KHCIIOpo/a, cepsl, pocdopa u yriaepoaa).

XUMHUYECKUE CBOHCTBA BAKHEHIINX HEMETAIIOB (TaJIOrCHOB,
cepsl, a3oTa, (hocdopa, yriaepora U KpeMHHUS) U UX
COCZIMHEHMH (OKCHJIOB, KACIIOPOJICOACPIKAIINX KUCIIOT,
BOJIOPOHBIX COCITUHEHUIA).

[IpuMeHeHne BaXKHEHIIIMX HEMETAJIOB U UX COCTUHCHUN

SIBIICHHI

CBOWCTB HEMETAJJIOB U UX COCIMHEHUN C YUETOM
CTPOEHHUA UX aTOMOB U IMOJIOKEHUS B
[Tepuoauueckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB
J.N. Menneneesa.

XapakTepru30oBaTh (OIUCHIBATH) O0IIHE XUMUUSCKUE
CBOMCTBA HEMETAJIJIOB, X BA)KHEHUIIIMX COCTUHECHMUM,
MOATBEPKIasi 3TO OMHUCAHUE MPUMEpPaMU YpaBHEHUI
COOTBETCTBYIOIINX XUMHUECKHUX PEAKIUH.
XapakTepu30BaTh BIUSIHUE HEMETAIIJIOB U UX
COCMHEHUM Ha XKUBbBIE OPIaHU3MBbI; ONUCHIBATh
MPUMEHEHUE B PA3IUYHBIX 00JIACTIX MPAKTHUECKOM
JIeATCILHOCTH YEeI0BEKa.

PackpbIBaTh CyIIHOCTH OKUCIHUTENb-HO-
BOCCTAaHOBUTEJBHBIX PEAKIIMM MOCPEICTBOM
COCTaBJICHUS AJICKTPOHHOTO OajaHca ATHX PEaKIni.
[IpoBoauTh peakuuu, NOATBEPKAAIOIINE
XapaKTePHBIE CBOMCTBA M3y4aeMbIX BEILIECTB;
pacrmo3HaBaTh OMBITHBIM ITYTEM aHUOHBI,
MPUCYTCTBYIOLME B BOAHBIX pacTBOpax.
HaGmonaTh 1 onMChIBaTh IEMOHCTPAIIMOHHEIE
OTIBITHI; TIPOBOJAUTH M OMUCHIBATH XUMHUYISCKHIA
SKCIIEPUMEHT (J1a00paTOpHBIE U MPAKTUIECKHE
paboThI).

[IpeacTaBisiTh pe3ynbTaThl XHMHUYECKOTO
JKCIIEPUMEHTA B POpME 3arucH ypaBHEHUN
COOTBETCTBYIOIIMX PEAKUUI U IeJaTh BBIBOJIbI HA UX
OCHOBE.

CriemoBaTh IpaBUIIaM TOJIH30BAHUS XUMHYECKOU
MoCyA0H 1 1ab0paTOpHBIM 000PYIOBAaHUEM.
[IpoBOIUTE BEIYHMCICHUS IO YPABHEHUSIM
XUMHUUYECKUX PEaKIIMil.

CaMocCTOsATEHHO IAaHUPOBATh U OCYIIIECTBIISTH
CBOIO TO3HABATENIbHYIO JESATENbHOCTD; IPUHUMATh
aKTUBHOE Y4acTHe B IPYNIIOBON y4eOHOM
JIeSITeIbHOCTHU

Tema 5.
Mertasl (2 9)

Mertamnsl [lonoxxenne meramioB B [lepu oguyeckoil cucreme
xumudeckux 3eMeHToB J[.M. MenneneeBa. OcoOCHHOCTH
CTPOCHUS DIIEKTPOHHBIX 000JI0YEK aTOMOB MeTa/IoB. O0IIHe

PaCKpBIBaTL CMBICJT U3y4aCMbIX IIOHSATHH (BBI}_ICJ'U[TL
HX XapaKTCPHLBIC HpI/I3HaKI/I) " IPUMCHSATL 3TU
TIOHATHSA IIPH OIMMCAHNU COCTaBa U CTPOCHUA
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(hm3udeckue croiicTBa MeTayuioB. CIUIaBhl METAJLIOB.
DNEKTPOXUMUYCSCKHUH PsiT HANIPSDKEHUI METaJLIOB.
XWMHYECKHE CBOMCTBA BAXKHEHIITNX METAJIIIOB (HATPHA,
Kajui, KalblMi, MarHUi, aAIFIOMUHUN, [IUHK, XPOM, JKEJIe30,
MeJIb) U UX COCTUHCHU.

O6mire cnocoObl MOTyYeHHsT METAIIOB. MeTaluTyprusi.
Kopposus memannos. Cnocobwl 3awiumsl om KOppo3uu.
[IpuMeHeHne METaIOB B OBITY U TEXHUKE.
JdemMoHcTpanun

— 00pa3IBl HEMETAIIOB;

— B3aUMOJICUCTBHE MEIU C A30THOM KUCIOTOU pa3aIuvyHON
KOHIIEHTpaLuy;

— KOJIeKIus «MeTaJulbl B CIUTaBhDY.

JlaGopaTopHble ONBITHI

— Ka4YCCTBCHHBIC pCAaKIIMU Ha aHMOHBI 1 KATUOH aMMOHMUA;
—B3aHMOIICI710TBPIC THAPOKCHIA alTIOMHUHHA C paCTBOpaMU
KHCJIOT U MIEI0YCH;

Ka4eCTBCHHBIC PEAKIIUU HA KATHOHBI METAJIIIOB.
I[MpakTHyeckue padoThI

No 2 PenieHue 3kcriepuMeHTaIbHBIX 33724 110 TEME
«Hemerammsy;

No 3 Pemrenne skciepuMEHTAIBHBIX 3a/1a4 110 TEME
«MeTambiy.

Bbruncienus

—pacy€Thl MacChl BEIECTBA WK 00BEMA ra30B 10
M3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE W 00BEMY
OJTHOTO W3 YYACTBYIOIIUX B PEAKI[UH BEIECTB; PACUETHI

MacCChbI (06’LéMa, KOJIMYECCTBA BeH.[eCTBa) MMPOAYKTOB pCaKl 1,

€CJIM OJTHO M3 BEIECTB UMEET IIPUMECH;
pac4éTel Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) ITPOYKTa
peaKINu, €CJIU OJJHO U3 BEIIECTB JIAHO B BUE PACTBOPA C

ONpeAeIEHHON MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA.

BEIIECTB, I OOBSICHEHHS OTACIBHBIX (PaKTOB U
SIBJICHUM.

OOBACHATH 00IITHE 3aKOHOMEPHOCTH B H3MCHCHHH
CBOMCTB 3JICMECHTOB — METAJUIOB M MX COCTUHEHHM C
y4ETOM CTPOCHHUS UX aTOMOB U TOJIOKECHHUS B
[Tepuonuueckoit cuCTeMe XUMUYECKHUX DJIEMEHTOB
JI.. Menneneena.

XapakTepu30oBaTh (OIUCHIBATH) O0IIHE XUMUUSCKUE
CBOMCTBA METAJJIOB, UX BaAXXHEHUIIINX COCAUHCHUM,
MOATBEPKIAs ATO ONUCAHUE IPUMEPAMU YPABHEHUI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLIUM;
MPUMEHEHUE METAJIOB B Pa3IMYHBIX 00JIACTSX, a
TaK>K€ MCIIOJIL30BaHNE X I CO3daHUs
COBPEMEHHBIX MAaTEPHUATIOB U TEXHOJIOTHIA.
PackpriBaTh CymHOCTH OKUCIUTEh- HO-
BOCCTAaHOBUTEJIBHBIX PEAKIIHI MOCPEICTBOM
COCTaBIICHHSI AJIEKTPOHHOTO OajaHca ITHX peakinil.
[IpoBomUTE peakiuu, MOATBEPKIAIOIINE
XapaKTePHBIE CBOMCTBA H3y4aeMbIX BEILIECTB;
Pacmo3HaBaTh ONBITHBIM IYTEM MOHBI METAIIIOB,
MPUCYTCTBYIOLME B BOAHBIX pacTBOpax.
HaGimoaTh 1 ONMCHIBATh IEMOHCTPAIIMOHHBIC
ONBITHI; IPOBOAUTH U OMUCHIBATH XUMHUYECKHIMA
SKCIIEPUMEHT (J1a00paTOpHBIE U MPAKTUIECKHE
paboThi). [IpencTaBisiTh pe3ysibTaThl XAMHUUECKOTO
SKCPUMEHTa B (hOpME 3alKCH YPaBHEHUIA
COOTBETCTBYIOIIMX PEAKUUI U IeJaTh BBIBOJIbI HA UX
OCHOBE.

CriemoBaTh IpaBUIIaM TOJIH30BAHUS XMMHYECKOM
MoCyA0H 1 1ab0paTOpHBIM 000PYIOBAaHUEM.
[IpoBOIUTE BEIYHMCICHUS IO YPABHEHUSIM
XUMHUUYECKUX PEaKIIMil.

CaMocCTOsATEIHHO IAHUPOBATE U OCYITIECTBIISTH
CBOIO TO3HABATENIbHYIO JESATENbHOCTD; IPUHUMATh
aKTUBHOE Y4acTHe B IPYNIIOBON y4eOHOM
JIeSITeJIbHOCTH.

Pasznen 3. Xumus u xu3ub (2 4)
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Tema 6.
XUMUS 1 )KU3HB (2 4)

Posp XuMuH B 00ecrieYeHHH KOOI HYECKOM,
SHEPreTHYECKON U MUINEBOH 0€30MaCHOCTH, Pa3BUTHU
MenuuHbL. [IoHsITHE 0 HAyYHBIX METO/IaX ITO3HAHU
BEIIECTB U XUMHUYECKUX PEAKIIHH.

[IpencraBnenus 00 0OIMIMX HAYYHBIX TPUHITUIAX
MIPOMBIIUICHHOTO MOJIYYCHUS BAXKHEHUIIIUX BEIIECTB.
YenoBek B MUpE BEILIECTB U MaTEPUAJIOB: BayKHEUIIINE
CTPOUTEIbHBIC MaTEPHAIIbI, KOHCTPYKIIMOHHBIC MaTEePHAIIbI,
KpacKH, CTEKJIO, KEPAMUKa, MaTepUaIbl IS SJICKTPOHUKH,

HaHOMAaTepHaJbl, OPraHNIECKHE N MIUHEPAIIbHBIE yIOOPEHMS.

XUMUS ¥ 37I0pOBbE YeJI0OBEKa: MPaBUIIa UCTIONH30BAHMUS
JICKaPCTBEHHBIX NPENapaToB; MpaBuiia 0e30MacHOro
WCTIONTb30BaHUS MPENapaToB OBITOBON XUMUU B
TIOBCEIHEBHOM >KH3HU

PackpbIBaTh posib XMMHUH B pELICHUU
SHEPreTUYECKUX, CHIPHEBBIX U IKOJOTUIECKUX
Mpo0OJIeM YeJI0BEYECTBA, ONMMCHIBATH OCHOBHBIC
HaIlpaBJICHUS Pa3BUTUSI XUMUYECKOU HayKU U
TEXHOJIOTHH.

[TpumensTh npaBuia 0€30MACHOT0 OOpAaIEHHUS C
BELLECTBAMH, UCITIOJIb3YEMBIMU B ITOBCEAHEBHOM
JKU3HH, TIPAaBUIIA TIOBEIEHHSA B 1IeTIsIX cOepeKeHust
310POBbs U OKPYKAIOIIEH IPUPOJHOU CPEABL;
MMOHUMATh Bpea (0IacHOCTh) BO3ACHCTBIS Ha JKUBBIC
OpraHu3Mbl ONPEAEIEHHBIX BEIIECTB, CMBICI
MoKa3arens MK, TOsSCHATh Ha pUMepax CriocoObI
YMEHBLICHUS U IPEIOTBPALLEHUS UX BPEIHOTO
BO3JICHCTBUSI.

AHanu3upoBaTh U KPUTHUECKU OLIEHUBATh
WHPOPMAILIUIO, CBA3aHHYIO C XHMUYECKUMHU
MPOLIECCAMU U UX BIHUSIHUEM Ha COCTOSIHHE
OKpYXaloIlIEeH Cpebl.

Hcnonp30BaTh MONydYeHHBIE 3HAHUS U
MPEJICTaBICHUs O chepax NesATEIbHOCTH, CBI3aHHBIX
C HAyKOHM U COBPEMEHHBIMH TEXHOJOTUAMHU, KaK
OCHOBY JUIsl OpUEHTAIINH B BEIOOpE CBOEH OyayIeit
po(hecCHOHATBHOMN IEATEIbHOCTH.

[IpuHIMaTE yyacTre B 00CYyXIeHUU Tpo0IeM
XUMHUYECKOMN M IKOJIOTUYECKOW HApaBI€HHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TIO3UIIHIO I10 MTPpodIeMe 1
MpeasiaraTb BO3MOXKHBIE TYTH €€ pelIeHUs
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