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Pabouas nporpamMma nmo yueOHOMYy npeamMety «Xumus» (0a30BbIil YPOBEHb)
OcHOBY M0OJIX0/10B K pa3paboTtke padoueit mporpammbl COO 1o XMMUU, K ONIPEACICHUIO
oOmeil ctparerun OOy4eHUsl, BOCIHUTAHUS U Pa3BUTHUS OOYyYaIOIIMXCS CPEACTBAMHU
ydyebHoro npeamera «Xumus» st 10—11 knaccoB Ha 6a30BOM ypOBHE COCTAaBUIN
koHuenryanbHbele mnonoxeHuss PrOC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJIEpKaHMs, pe3yJbTaTOB OOyuYeHHs] U TpeOOBaHUW K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB
Pabouass mnporpamma COQO (6a30Bblii YpOBEHb) YCTaHABIMBAET 00s3aTeIbHOE
(MHBapUAHTHOE) TMPEIMETHOE COJEp>KaHHE, OINPENeNsieT KOJIUYECTBEHHbIE U
KAQUeCTBEHHbIC €r0 XapaKTepUCTHUKU Ha KaXJOM »JTane U3y4YeHUs MpeaMeTa,
MpeayCMaTpPUBAET MPUHIUIIBI CTPYKTYPUPOBAHUS COJIEPKAHUS M PACHPEACICHUS €ro
Mo KjaccaM, OCHOBHBIM pasjieliaM U TeMaM Kypca; Aa€T MPUMEpPHOE paclpe/iesieHHe
y4eOHBIX YacoB IO TEMAaTHYECKUM paszjenaM, pPEKOMEHIYyeT MPUMEPHYIO
MOCJIEA0BATEIBLHOCTh U3YUEHUSI OTJEIBHBIX TEM Kypca ¢ YYETOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBA3EH, JIOTUKU Y4€OHOTO MPOIEcca, BO3PACTHBIX OCOOEHHOCTEH
yuamuxcs 10-11 knmaccoB; MaéT METOAMYECKYH0 HHTEPIIPETALUIO LEJIeH H3y4YeHUd
npeaMeTa Ha YpPOBHE: COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpPEIHEro OOIIero
o0pa3oBaHUs, COAEPKATEIBbHOM XapaKTepPUCTHKU IUIAHUPYEMBIX  PE3yJIhTAaTOB
OCBOCHHSI OCHOBHOW 00pa30BaTEeIbHOM MPOTrpaMMBbl CpeIHEro oO0IIero oOpa3oBaHMS
(IMYHOCTHBIX, METANpPEeJAMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATENIbHOU JIEATEIbHOCTH YUYEHHKA IO OCBOCHUIO COJIEPKAHUS MPEIMETA.
O01mas xapakTepucTHKA y4e0HOro npeaMera « XuMHsD)

Xumuyeckoe 00pa3zoBaHHE, MOTy4aeMOE BBITYCKHHUKAMH CPEIHEH IIKOJIbI, SIBISETCS
HEOThEMJIEMOM YacThi0 UX 0Opa3oBaHHOCTU. OHO CHYXHUT 3aBEPIIAIOLIAM 3TAroOM
peanu3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH,
MPUCYIIUX LETOCTHON CHUCTEME XMMHUYECKOT0 00pa30BaHUs. ITU IIEHHOCTU KacaroTCs
MO3HAHUSL 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHUS M OOLIEH KYJIbTYpPHI
YeJI0BEKAa, & TAKXKE IKOJOTMYECKU 0OOCHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U

NpupoaHOU cpefie. Peanuzyercs xumMuueckoe 00pa3oBaHuE yUalluxcs CpeHen ITKOIbI



CpeACTBaMH Y4eOHOro mpeamera «XUMUS», COJAEpKaHUE U MOCTPOEHUE KOTOPOTO
ompeNesieHbl B MporpaMMme ¢ y4€ToM crneludUuKd HayKu XUMHH, €€ 3HaueHUus B
MO3HAHUU MPUPOJBI U B MAaT€pUANILHON JKU3HU OOIIECTBA, a TaKXKe C YUYETOM OOIIMX
[eJIEW U IPUHLMIIOB, XapAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEJITHETO
oOmrero odpazoBanus B Poccutickoit deneparuu.

B coorBerctBUU ¢ oOmumu 1mensmu u npuHuunamu COO coxpepskaHue mpenMera
«Xumus» (10—11 kmaccel, 0a30BbIi  ypOBEHb U3YUYEHHs])) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYaIOIINXCS, HEOOXOIUMYIO
UM JJ1sI BBIPAOOTKU MUPOBO33PEHYECKUX OPUEHTUPOB, YCIEUTHOTO BKJIFOYEHUS B )KU3Hb
coluyma, MpPOJOKEHUsT O0pa3oBaHUS B PaA3JIMUHBIX OOJACTSIX, HE CBSI3aHHBIX
HETIOCPEICTBEHHO C XUMUEN.

CocTaBiSIOMUMY MPEeaMETa « XUMHUS» ABISIOTCS 0a30Bble Kypchl — «Opranudeckas
xuMus» U «O011as 1 HeOpraHUYeCKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJI€pKaHUS
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHHUM MO HEOPraHUYECKOU
XUMUU (C BKJIIOYEHHEM 3HAaHUM u3 O0OIe XWMHH) W OPraHUYEeCKOW XUMHUH.
dopMupoBaHUE JAHHOM CHUCTEMbl 3HAHUW MPU HU3YUYEHUHU MpeaMeTa oOecreyruBaeT
BO3MOYKHOCTh PACCMOTPEHHUsI BCEro MHOIo0Opa3usi BEIIECTB HAa OCHOBE OOIIMX
MOHSTUI, 3aKOHOB ¥ TEOPUU XUMUU

Crpykrypa conepxanus KypcoB «Oprannueckas Xumus» u «O011as 1 HeopraHudeckas
XUMUs» cHOpMUpPOBAHA B IMPOTrpaMME Ha OCHOBE CHCTEMHOIO MOAXOJa K H3YUYEHUIO
y4eOHOro MaTepuaia U 00ycioBJIeHa HCTOPUUECKH OOOCHOBAHHBIM Pa3BUTUEM 3HAHUM
HAa OIPEHEIEHHBIX TEOPETUYECKUMX YPOBHAX Tak, B Kypc€ OpPraHMYeCKOW XUMHUU
BEIIECTBA PAacCCMATPUBAIOTCA HA YPOBHE KJIACCHUYECKOM TEOPUM  CTPOCHHUS
OPraHUYECKUX COCIMHEHU, a TAKKE HA YPOBHE CTEPEOXMMHYECKUX U DIJICKTPOHHBIX
MpeACTaBIeHU 0 cTpoeHuH BemiecTB CBefeHUs 00 M3ydaeMbIX B Kypce BellecTBax
JAI0TCSl B Pa3BUTHUM — OT YTJIEBOJOPOJOB /O CJIOKHBIX OMOJOTMYECKH aKTHBHBIX
coenHeHu. B Kypce opraHnyeckoil XMMuu Moay4daroT pa3BuTUe cHOPMUPOBAHHBIE B

OCHOBHOU  IIIKOJIE IICPBOHAYAJIBHBIC IIPCACTABIICHHUA O XUMHYECKOM CBiA3H,



KJIacCU(UKAIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX

CTPOEHHUSI, 0 XUMUYECKON PEAKIUH.

B uenom coaepxanue ydeOHOro mpeamera «XUMHUS» JTaHHOTO YPOBHS H3YUYEHUS

OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y YUYAIIUXCS MHUPOBO33PEHUECKON OCHOBBI s

noHuMaHust  ¢uiocopckux — HAeH, TaKUX ~ KaK:  MaTepUalibHOE  €JIMHCTBO

HEOPTaHMYECKOT0 M OPTraHUYECKOTO MHUpPa, OOYCIOBJIEHHOCTh CBOMCTB BEIECTB HMX

COCTaBOM M CTPOEHHEM, IMO3HABAEMOCTh NMPHUPOJIHBIX SIBIICHUHN IMyTEM SKCIIEPUMEHTA U

pelieHrus  OPOTHBOPEUMM  MEXKIy HOBBIMU  (akTaMhd HM  TEOPETHYECKUMU

MPEANOChUIKAMU, OCO3HAHUE POJIM XUMUM B PEHICHUWU HKOJOTHMUECKUX MpoOseM, a

TaKke MpoOJieM COEPEeKEHUS] IHEPreTUUECKUX PECYpPCOB, CHIPbS, CO3/IaHHS HOBBIX

TEXHOJIOTUH U MaTepHUalioB

B mnnane peieHus 3ajad BOCIUTAHMS, Pa3BUTUS U COLUAIM3AIMUA OOYyYarOIIUXCS

MPUHATBIE TPOrpaMMOM MOAXOIBl K ONPEAECICHHUI0 COAEPKAHUS W TOCTPOCHUS

npeaMeTa npeaycMaTpuBaroT GOPMUPOBAHUE Y YUALIUXCS YHUBEPCATbHBIX YUE€OHBIX

NeUcTBUM, uUMerIMX 0a30BO€ 3HAYEHUE Il Pa3lIMYHBIX BHUJOB JEATEIbHOCTHU:

pelieHus npoOseM, MoucKa, aHaau3a U 00padoTku MH(OpMaIKU, HEOOXOIUMBIX IS

NpUOOPETEHUsSI  OMbITa MNPAKTHUUECKONM U HUCCIENOBATENbCKON  JIEATEeIbHOCTH,

3aHUMAIOIIEN BAXKHOE MECTO B MTO3HAHUU XUMUH

Hean u 3axa4u yueOHOro npeamera « XuMus»

['maBHBIMU 1LENsIMH H3Yy4YEHUs TNpeaMeTra «XHUMUs» B CpeqHed IIKoje Ha 0a30BOM

YPOBHE SIBIISIFOTCSL:

e (hopMHUpOBaHHE CUCTEMBl XMMUUYECKUX 3HAHUM KaK BaXKHEWIIIEH COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, B OCHOBE KOTOPOM JIEXKAT KIFOUEBBIC
NMOHATHS, GYHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUHU, OCBOCHHE S3bIKA HAYKH,
YCBOCHUE " MMOHUMaHHE CYIIHOCTH JOCTYITHBIX 00001IeHn
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOPUEW HX Pa3BUTUS U
CTaHOBJIEHUS;

e (QopmupoBaHUE U pa3BUTHE NPEACTABICHUM O HAYYHBIX METOJAaX IO3HAHUS

BEILIECTB U XUMHUYECKUX PEaKIUN, HEOOXOIUMBIX sl IPUOOpETEeHUs] YMEHUMN



OPUEHTUPOBATHCA B MUPE BEUIECTB U XUMUUYECKUX SIBJICHUIN, UMEIOIIUX MECTO B
MPUPOJE, B MPAKTHYECKON U TOBCETHEBHOM )KU3HU;

pa3BUTHE YMEHUN U CIOCOOOB AESTEIHLHOCTH, CBSI3AHHBIX C HAOIIOJICHHEM U
00BSICHEHHEM XMMUYECKOTO IKCIIEPUMEHTA, COOJII0OJIEHUEM MTPaBHII O€30M1aCHOTO
oOpalleHus ¢ BeleCTBaMMU.

azganTanus OOydJarIIMXCs K YCIOBUSAM JUHAMHYHO PAa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO,  COTPYJHUYECTBY,  CAMOCTOSITEILHOMY  HPHUHSTHUIO
IPAMOTHBIX PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C
BEIIIECTBAMHU U UX MPUMEHEHUEM,;

dbopmupoBaHue y  OOydYalOlIUXCA  KJIIOYEBBIX  HABBIKOB,  HMEIOLIUX
YHUBEpPCAIIbHOE 3HAYEHUE MJi1 PA3IUYHBIX BUJIOB JCSATEILHOCTU: PEIICHUS
npoOJyieM, MOUCKa, aHalu3a U 00paboTku HHGOPMALUU, HEOOXOIUMBIX ISt
MPUOOPETEHUSI OMbITa ACSATEILHOCTH, KOTOpasi 3aHUMAeT BaXKHOE MECTO B
MO3HAHUU XUMHH, a TAKKE JIJIS1 OLIEHKHU C TTO3UIINI SKOJIOTHYECKOM 0€30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XMMUYECKHUX MPOILIECCOB HA OPraHU3M UelloBeKa
U IPUPOAHYIO CPENY;

pa3BUTHE TIO3HABATEIbHBIX HMHTEPECOB, HHTEIUICKTYaIbHBIX W TBOPYECKUX
crocoOHOCTeM 00yYarommxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh
HOBbIE 3HAHUS O XUMHUHM B COOTBETCTBHM C >KU3HEHHBIMU MOTPEOHOCTSIMH,
UCIIOJb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTUU MJisI TMOHUCKAa U
aHajgu3a y4yeOHOM ¥ HAYYHO-NOMYJSIPHOW HHQPOpPMAIIUU  XUMHUYECKOTO
COJICpKaHMUS;

dbopMupoBaHUE U pa3BUTHE Y OOYyYaIOIMIMXCS aCCOLMATUBHOIO U JIOTUYECKOTO
MBIIIUICHUSI, HAONIOJATEIbHOCTH, COOpPAHHOCTHU, aKKYypaTHOCTH, KOTOpHIE
OCOOCHHO HEOOXOAUMBI, B YaCTHOCTH, MpU IUIAHUPOBAHUU M MPOBEICHUU

XUMHNYCCKOT'O OKCIICPUMCHTA,



e BOCIUTaHHE y OOydalImuxcs  yOEKIEHHOCTH B  T'YMaHHUCTUYECKOU
HaIpaBJICHHOCTH XUMUHU, €€ Ba)XHOW pOJIM B PEUICHUHU TIO00ATBHBIX MpoOIeM
PalMOHAIBHOTO IIPUPOIOIIOIB30BAHUS, IOTIOJHEHNS YHEPTETHYECKUX PECYPCOB
Y COXPAaHEHHMsI IPUPOJHOTO PAaBHOBECHUS; OCO3HAHUS HEOOXOIMMOCTH OEPEKHOTO
OTHOUIEHUS! K MPUPOJE U CBOEMY 3J0pPOBBIO, a TaKKe NMPUOOPETEHHs OIbITa
UCIIOJIb30BAaHUSI TOJYYEHHBIX 3HAHUU ISl MPUHATHS T'PAMOTHBIX pPELIEHUN B
CUTYALMSIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHHUSIMHU.

Mecto yueOHOro npeamera «XuMus» B y4eOHOM ILIaHe

B cucreme cpennero oduiero oopasoBanus «XuMus», u3ydaemasi Ha 0a30BOM ypOBHE,

IpU3HaHa O00s3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJAIIMM B COCTaB IpPEIMETHOU

oOnactu «EcTecTBeHHbIE HAyKH». YUYEOHBIM IUIAHOM Ha €€ m3yuyeHue oTBeneHo 70

y4eOHbIX YacoB, o 1 yacy B Heaeno B 10 u 11 kimaccax cOOTBETCTBEHHO.

IInanupyembie pe3yabTaTbl 0CBOCHHA Y4eOHOr0 nmpeamera « XuMHs»

JINYHOCTHBIE pe3y/IbTaThI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS IPEeIMETa « XUMHUS» Ha YPOBHE CPEIHEr0 OOLIEro

00pa30BaHus BBIJIEIEHBI CIAEAYIOIINE COCTABISIOLINE:

e OCO3HaHUE OOYYAIOUIMMUCS POCCUHCKOW TpaxJaHCKOM HUIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEIICHUIO;

e HaJW4HMe MOTHUBAIMHU K OOYUEHHIO;

o LIEJICHAIIPABICHHOE PAa3BUTHUE BHYTPEHHHUX YOEKIEHUN JHMYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMi 0a30BOM HAyKH XUMUU;

e TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAaTbCSI B CBOEU
JESTENbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, MPUCYLIIUMU LIETOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

e HaNWYMe MPABOCO3HAHUS SKOJOTMYECKOH KYJIBTYphl U CHOCOOHOCTH CTaBUTH
LEIN U CTPOUTH )KU3HEHHBIE IJIAHBI.

e 0CO3HaHHUs OOYYalOIIUMHCS CBOMX KOHCTHUTYLIMOHHBIX NpPaB M OOS3aHHOCTEW,

YBAKECHMS K 3aKOHY U ITPABOIIOPSAKY;



NPEACTABJIECHUS O COIUAJIBHBIX HOPMax W MNOPaBWIAX MEXKINYHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW NEATEIBHOCTH MPU CO3AAHUU YUEOHBIX
MPOEKTOB, PEIICHWU YUYE€OHbIX W TO03HABATEIbHBIX 3a/a4, BBHIIOJIHEHUU
XAMHAYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMaTh W MPUHUMATh MOTHUBBI, HAMEpPEHHs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHAJIU3€ PA3TUYHBIX BUJIOB YUEOHOU JAEeSTEIbHOCTH;
LIEHHOCTHOI'O OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTCYECTBCHHOU XHMMUH;

YBOKEHHUS K MpOLleCCY TBOpUYECTBA B O00JIACTH TEOPUM M MPAKTHUUYECKOTO
NPUMEHEHUSI XUMUH, OCO3HAHUS TOT'O, YTO JOCTHUIKEHUS HAYKU €CTh PE3YJIbTaT
JUTUTENIbHBIX ~HAOMIOJICHUH, KPOIOTIUBBIX DJKCIEPUMEHTAIBHBIX ITOMCKOB,
IIOCTOSIHHOTO TPYJa YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUHU U MOCIEAYIOIMIEM AHAIIN3E

MH(pOPMAIINH O MEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTECYECTBEHHON XUMMUHU;
HPABCTBEHHOI'O CO3HAHUS, TUYECKOTO MMOBEICHUS;

CIIOCOOHOCTH OIEHWBATh CUTYAIlUH, CBA3aHHBIC C XUMHYCCKUMU SBJICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICHh HA MOPAIbHO-HPAaBCTBCHHBIC
HOPMBI U TICHHOCTH,

TOTOBHOCTH OIICHHBATh CBOE TMOBEIECHWE W TIOCTYIIKM CBOMX TOBApHINEH C
MO3UIINKA HPABCTBEHHBIX M MPABOBBIX HOPM WM OCO3HAHHE TOCIEICTBUNA ITHX
MOCTYTIKOB;

MOHMMAHUS ILIEHHOCTeW 370poBOro u  0Oe3omacHoro obpasza  KU3HU;
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (hr3nuecKkomy U
MICUXUIECKOMY 3I0POBBIO;

coOnoIeHnss MpaBwil Oe30macHOro oOpalieHusi C BEUIECTBaMHU B OBITY,

MMOBCEHEBHOM XKU3HU U B TPYJAOBOM AEATEIBHOCTH;



MOHMMAHUSl [IEHHOCTU TMPaBWI HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOICH;
OCO3HAHUSI MOCIIE/ICTBUI U HEMPUATHS BPEIHBIX MPUBBIUEK;

KOMMYHUKATUBHON KOMIIETEHTHOCTHU B y4eOHO-UCCIIeI0BATEIbCKON
NEATeNbHOCTU, OOIIECTBEHHO TMOJIE3HOM, TBOPUECKOM U JPYrux BHIAX
NeATEeNbHOCTH;

YCTAHOBKHM Ha aKTMBHOE€ y4acTHE B PEIICHUU MPAKTUUECKUX 3a7a4 COIMaIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHUIO Mpodeccuil pa3iMdyHOro pojia, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBXKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU ESITENbHOCTH;
FOTOBHOCTM K OCO3HAHHOMY BBIOOPY  HMHAMBUIYATBHONW  TPACKTOPUU
oOpazoBaHnus, Oyayiied npodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUU, HUHTEPECOB
U OTpeOHOCTEH 001eCTBa;

AKOJIOTMYECKU 11€J€COO0Pa3HOT0 OTHOUIEHUS K MPUPOJAE, KaK HCTOYHUKY
CYIIIECTBOBAHMUS KU3HHU Ha 3eMIIE;

MOHMMAHUSl TJI00ANbHOTO XapakTepa »SKOJOTMYECKUX MpoOiIeM, BIUSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MPUPOAHON U COLIMATBHOM CPEIbl;
OCO3HAHUSI HEOOXOJAMMOCTH UCIOJIb30BAHUS JOCTIKCHUN XUMUU JJISI PELICHUS
BOIIPOCOB PAIlMOHATBHOTO MPUPOJIONIOIH30BAHUS;

AKTUBHOTO HEMPHUATUS JECUCTBUM, MPUHOCAIINX BPEl OKPYKAKOUIEH TPUPOTHON
cpeiae, yYMEHHS  MOPOTHO3UPOBATH  HEOJArOMPUSTHBIE  KOJIOTUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAILATh UX;

HaJW4yusl Pa3BUTOTO HKOJOTMUYECKOTO MBIIUICHUS, HKOJIOTUUECKON KYIbTYpHI,
ombITa NEeSATeTbHOCTU HKOJIOTUUECKOMN HAIPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCSI MU B NTO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMATIBHOU
MPaKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HUICOJIOTUU

xemohoouu;



e Cc(OpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH;

e TIOHMMaHHUA cEeUU(DUKU XUMUU KaK HAyKH, 0CO3HAHUs €€ poiu B (OPMUPOBAHUH
pPalMOHAIIBHOT'O HAYYHOT'O MBIIIEHHUS, CO3/IaHUH 1IEJIOCTHOTO MTPEACTABICHUS 00
OKPY’KAaIOIIEM MHpE KaK O €IWHCTBE IPUPOJABI M YEIOBEKA, B IO3HAHUHU
NPUPOIHBIX 3aKOHOMEPHOCTEN M PELIEHUU MPOOJIEM COXpPaHEHUsS MPUPOHOTO
paBHOBECHS,

e YOEXIEHHOCTU B 0COOOM 3HAUUMOCTH XUMHUHU JJIsi COBPEMEHHOMN ITUBUIIU3AINU:
B €€ TYMaHHUCTUYECKON HANPABIEHHOCTH U BaXKHOM POJI B CO3JJaHUU HOBOM 0a3bl
MaTepUaIbHOW KyJbTYphl, PEIIEHHH TIJIOOAJBbHBIX MPOOJEM YCTOHYMBOTO
pa3BUTHs YEJIIOBEYECTBA — CBIPbEBOM, DHEPreTUYECKOW, MHILNEBOM U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, 00ECIIEYEHUHN YCIOBUI
YCHEIIHOTO0 TpyAa M 3KOJOTMYECKM KOM(OPTHOM JKM3HM KaXKIOTO 4WIECHA
o0IIecTBa;

e E€CTECTBEHHO-HAYYHOM 'PaMOTHOCTH: IOHUMAHHUs CyIITHOCTH METOJIOB [IO3HAHHS,
UCIIOJIB3YEMBIX B  €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIIOJIb30BaTh
MoJIy4aeMble 3HaHUS JJI aHAJIN3a U OOBSICHEHUS SIBJICHUI OKPY>KAIOIIEro Myupa
U MpPOUCXOJAUIMX B HEM HM3MEHEHUW; YMEHHMs JejaTb OOOCHOBAHHbBIE
3aKJIIOYEHUS HA OCHOBE HAYYHBIX (DAKTOB M HMMEIOLIUXCS JAHHBIX C LENbIO
ITOJIyYEHHSI JOCTOBEPHBIX BBIBOJIOB;

e CIIOCOOHOCTH CAaMOCTOSTEIBHO UCIIOIb30BATh XUMUYECKUE 3HAHUS JJI PEILICHHUS
po0JIeEM B peANIbHBIX KU3HEHHBIX CUTYALHSIX;

e MHTEpPECA K MO3HAHUIO U UCCIIEN0BATENBCKON IEATEIBHOCTH;

e TOTOBHOCTM M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHHUI0 H
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHUW MO XUMUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTAMH;

e HHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3MuHbIX chepax mnpodeccuoHaIbHOU
NEATENbHOCTH;

MeTanpenMeTHme pe3yabTaThl



MertanpenMeTHbie pe3ybTaThl OCBOCHUSI YUEOHOTO mpeaMera «XuMUs» Ha YPOBHE

cpeaHero oomero oopa3oBaHus BKIOYAIOT:

e CaMOCTOSITENBHO (POPMYJIUPOBATH U AKTYATU3UPOBATH MPOOIEMY, BCECTOPOHHE
€€ paccMaTpuBaTh;

e OMNpENEensiTh IeNH ACSATEIbHOCTH, 3aJaBas MapamMeTpbl M KPUTEPUH UX
JTOCTUKEHUS, COOTHOCUTD PE3yJIbTAaThl ICSITEILHOCTH C MOCTABICHHBIMU LIETISAMU;

e HCIOJIb30BAaTh MPU OCBOCHUU 3HAHUN MPUEMBI JOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTepHbIE MPU3HAKU MOHSATUN U yCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJb30BaTh COOTBETCTBYIONIUE MOHATHS sl OOBSICHEHUS OTJEIbHBIX (haKTOB
U SIBJICHUM;

e BBIOMPATH OCHOBAHUS U KPUTEPUU TSl KiIacCU(DUKALIMK BEUIECTB U XUMUYECKUX
peaKiui;

e YCTAHABIWBATH MPUYUHHO-CICACTBEHHBIE CBS3M  MEXKAY  HU3YyYaeMbIMU
SIBJICHUSIMU;

e CTPOUTH JIOTHYECKUE paACCYyXkICHUA (MHIYKTUBHBIE, JEAYKTUBHbBIE, TIO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS] B paccMaTPUBAEMbBIX
SABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,

e TMPUMEHATH B MPOIECCE IMO3HAHUSA, UCIOJIb3YEMbI€ B XHMHH CHUMBOJIUYECKHE
(3HaKOBbIE) MOJIeNM, MPeoOpa3OBbIBATh MOJCIbHBIE MPEJICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ) 3JIEMEHTa, XuUMHueckas (opMyra, ypaBHEHHUE
XUMUYECKON peakluu — TpU pelIeHUd Y4YeOHBIX T[O3HABATEIbHBIX U
MPAaKTUYECKUX 3aJlay, IPUMEHATh Ha3BaHHBIE MOJIENIbHbIC MPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB HU3YYAE€MbIX BEIIECTB M XUMHYECKUX
peaKIui;

e BJIAQJACTh OCHOBAMHM METOJIOB HAYYHOI'O IO3HAHMS BEIIECTB U XHUMHUYECKHUX
peaKiui;

e (opMyIHUpOBaTh LEIU U 3aJla4d UCCIIEIOBAHUS, UCTIOJIb30BATh TOCTABIECHHbIE U

CaMOCTOATCIIBHO C(l)OpMy.]'H/IpOBaHHBIG BOIIPOCBI B KA4UECTBC MHCTPYMCHTA



MO3HAHUS U OCHOBBI J11 (POPMUPOBAHUS TUIIOTE3bI N0 MIPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIaJICTh HABbIKAMU  CAMOCTOSITENIbHOIO  TUIAHUPOBAHUS U MPOBEACHUS
YYEHUYECKUX IKCTIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HAOII0/1aTh 32 XOJI0M
MPOIIECCa, CAMOCTOSITENILHO MPOTHO3UPOBATh €r0 pe3ysbTaT, (HOPMyIUPOBAThH
0000IIeHNsT U  BBIBOJABI  OTHOCUTEIBHO  JOCTOBEPHOCTH  PE3YJIbTATOB
HCCIIEIOBAHUS, COCTABIISITh 00OCHOBAHHBIN OTUYET O MPOAEIaHHOU padoTe;
NpuoOpeTaTh  OMBIT YYEHUYECKOM  HCCIENOBAaTENbCKOM U MPOEKTHOU
NEATeNbHOCTU, MPOSIBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHHS] MPaKTHUUECKUX 3a/lad, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUS;

OPUEHTUPOBATHCA B PA3TMUYHBIX HICTOUHUKAX UHPOpMAIUHU (HAYUYHO-TIOMYJISIpHAS
auTepaTypa XHUMHUYECKOTO COJACpKaHUs, CIPABOYHBIE MOCOOUS, pPECypChl
WNurtepHera), aHanmu3upoBaTh HHGOPMAILMIO paA3IMYHBIX BHUIAOB H (HopMm
MpeJICTaBIICHHUS, KPUTHYECKHU OLICHUBATH e€  JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTD;

dbopMyIHpOBaTH 3aMpOCHl U MPUMEHSTH PA3TUYHBIE METOJABl MPU TOUCKE U
orbope uHpOpMaINUMK, HEOOXOAUMOUN Il BBIMOJHEHHUS YYEOHBIX 3a7a4
OIPEIIECIIEHHOTO TUIIA;

MpUOOpETaTh OMNBIT HUCIOIB30BaHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO BHIOMPATh ONTUMAIbHYIO (POpMY MpeICTaBICHUS HHPOpMALTTU
(cxempbl, rpaduKu, AUATPAMMBbI, TAOJIULIBI, PUCYHKH U T I1);

MCIIOJB30BaTh HAYYHBIN SI3bIK B KaU€CTBE CPEACTBA MPHU paboTe ¢ XUMHUECKON
uHpopMaIen: MPUMEHITh MEXIpeaMeTHbIe ((PU3NYECKUE U MAaTEMAaTUUECKHUE)
3HaKU U CUMBOJIBI, POpMYJIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIOJB30BaTh U MNpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpPEICTBA

HarisiaHOCTHU



3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCY’KJ1aeMOW TeMbl B XOJI€ AMAJiora W/WUiu
JTUCKYCCUM, BBICKAa3bIBaTh UACH, (OPMYIUpPOBaTh CBOU MPEITIOKECHUS
OTHOCHUTEJILHO BBITIOJHEHUS TTPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TMpE3EHTAllUe pe3yJbTaTOB TO3HABATEIbHON MEsITEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHUKAMHU IMpHU
BBITIOJTHEHUH XUMHUYECKOTO OSKCIEPUMEHTa, MPAaKTHYECKOM paldoThl IO
MCCIIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealnu3alui yueOHOro IpoeKTa 1
(bopMyIHpOBaTH BBIBOABI MO PE3yJbTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MyTEM
COrJacoBaHMs MO3ULUI B X0J1e 00CY X ACHHUS 1 OOMEHAa MHEHUSAMHU
CaMOCTOSITENIbHO ITUTAaHUPOBAaTh U  OCYILIECTBIISITh CBOK  IMO3HABATEIIbHYIO
NEeATEeNbHOCTh, Ompejaesisi €€ Lelu U 3aJayd, KOHTPOJUPOBATH U IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh IMpejIaracéMblii ajlroOpuT™M JEUCTBUN MpHU
BBITIOJTHEHUU YYEOHBIX M MCCIEAOBATEIbCKUX 3aJay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCOO MX pelIeHUs] C YYETOM IMOIYYEHHS HOBBIX 3HAHHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH NIESITEILHOCTH Ha OCHOBE CaMOAHAIM3a U

CaMOOICHKH

Hpez{MeTHme pe3yabTaThl

HpeI[MCTHBIe pe3yIbTaTbl OCBOCHHUA Kypca ((OpZdHu’i@CKaﬂ Xumusy OTpaKaroT:

cOOpMHUPOBAHHOCTh  MPEJACTABIACHHH: O  XUMHYECKOHM  COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHUpPa, POJIM XUMHUH B IO3HAHUU SIBICHUU
npuponabl, B (HOPMUPOBAHMM MBIILIEHUS U KYJbTYpPbl JIMYHOCTH, €€
(YyHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM [JIsi pElIeHUsS MPaKTUUYECKUX
3a/1ad M SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U
MPUPOHOM CPELE;

BJIAJICHUE  CHCTEMOM  XHMHUYECKMX  3HAHMH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaralOIe TMOHATUS (XUMHUYECKUM DJIEMEHT, aToM, JJIEKTPOHHAas
o0ojouka aTromMa, MOJIEKyJda, BaJEHTHOCTb, AJIEKTPOOTPUIIATEIHHOCTD,

XUMUYECKas CBSI3b, CTPYKTYypHast popmyna (pa3BEpHyTas U COKpaliéHHas ), MOJb,



MOJISIpHAsE Macca, MOJISIPHBIM OOBEM, YIJIEPOJHBIN CKelleT, (PyHKIHOHAJbHAsS
rpynna, paavKall, W30MEPHUs, H30MEPHI, TOMOJIOTMYECKHI psAd, TOMOJIOTH,
YIJIEBOAOPOABI, KHUCIOPOA- MW a30TCOAEpIKAIME COECIAMHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJISIPHBIE COEUHEHHUS); TEOPUHU U
3aKOHBI (Teopusi CTPOCHHUSI OopraHudeckux BemiectB A M bytnepoBa, 3akoH
COXpPAHEHUSI MACChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHUH;
MHPOBO33PEHUYECKNE 3HAHMUS, JICKAIIME B OCHOBE MOHUMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XMMHMUYECKUX SIBICHUM, (DaKTOJIOTHYECKUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUHU U 0€30MaCHOM HCIOJIb30BaHUU BAXKHEUIIIUX OPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIHLHOCTH YEJIOBEKA;

BBISIBJISAITh XapaKTEPHBIE MPU3HAKU TOHITUN, YCTAHABIUBATH UX B3aUMOCBS3b,
HCMOJIb30BaTh COOTBETCTBYIOIINE MOHATHS MPU OMHUCAHUH COCTABA, CTPOCHUS U
MPEBpAICHUN OPTaHUYECKUX COCIMHCHUN;

YMEHUE  HCHOJIb30BaTh  XMMHUYECKYIH)  CHUMBOJMKY IS  COCTAaBJICHUSA
MOJEKYJSIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpalEHHOW) (QopMyn
OpPraHMYECKUX BEIIECTB U YPABHEHHUM XMMHUYECKHUX PEAKUUW; U3rOTaBIUBATH
MOJIEITA MOJIEKYJ OPTaHUYECKUX BEIIECTB I WLTFOCTPALIMU UX XUMUYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHMUS;

YCTAHABIIMBATh MPUHAJICKHOCTh U3YUYEHHBIX OPTraHUYECKUX BEIIECTB IO HX
COCTaBY W CTPOEHHUIO K OINpeAeNEHHOMY KJacCy/Tpynne COeJUHEHUMN
(yrieBoziopoasl, KHUCJIOPOJ- u az0TcoaepKaIme COCIUHEHNS,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHNS ); 1aBaTh UM Ha3BaHUS [0 CUCTEMATHUUECKOMN
Homenknarype (IUPAC), a Ttakxke mpUBOAUTH TpPUBHAIbHBIE Ha3BaHUs
OTHENIbHBIX  OPraHMYECKUX  BEIIECTB  (STWUJICH, MPOMWJIECH, AalleTUJIEH,
ATUJICHTJIMKOIb, TIIUIEPUH, (heHON, (popManbIeru, aleTalbIeru/l, MypaBbiuHas
KHUCJIOTa, YKCYCHasi KHUCIIOTa, OJIEMHOBAasi KHUCJIOTAa, CTEAPHHOBAsl KHCJO- Ta,
III0K03a, GPYKTO3a, Kpaxmai, HeJlIi0J103a, TIUIUH);

ONpPENEHATh BHUJBl XUMHYECKOW CBA3W B OPraHUYECKUX COEAUHECHUSX

(oMHApHBIE U KPATHBIE);



MPUMEHSATh TIOJIOKEHUSI TEOPUU CTPOSHUS OpraHWYECKWX BemecTB A. M.
byTtnepoBa myis 00BSICHEHHS 3aBUCHMOCTH CBOWMCTB BENIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

XapakTepu30BaTh COCTaB, CTpoeHUe, (U3UYECKHE W XMMHUYECKHE CBOMCTBA
TUTIAYHBIX TPEACTABUTENICH pPAa3IUYHBIX KJIACCOB OPTaHUYECKHX BEIIECTB;
WUTIOCTPUPOBATh  TEHETHUYECKYIO  CBSI3b  MEXKJYy HHMH  ypaBHCHUSMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUHA C WCIOIB30BAHHEM CTPYKTYPHBIX
hopmyur;

XapaKTepU30BaTh HCTOYHUKH  YTJIEBOJOPOJHOTO  CHIPBsS, CIIOCOOBI WX
nepepadoTKU U MPAKTHIECKOE MPUMEHEHHE MMPOAYKTOB IepepaboTKH;
MPOBOJIUTh BBIYUCIICHUS 10 XHUMHYECKUM YpaBHEHUSM (Macchl, 00BEMA,
KOJIMYECTBA HCXOAHOTO BEIIEeCTBA WM TIPOYKTa PEAKITUH 0 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKITUN);
BIIAJICTh CHUCTEMOW 3HaHWA 00 OCHOBHBIX METOJaX HAyYHOTO TO3HAHUA,
UCIIOJIB3YeMBIX B XHMHHM TPU U3YYCHUU BEIICCTB M XUMHUYECKHX SIBICHUN
(HabmroieHre, HW3MEpPEeHHE, SKCIEPUMEHT, MOJICIMPOBAHUE), HCIOJIb30BaTh
CUCTEMHBIC XWMHYECKHE 3HAHUS ISl TPHUHITHS PEIMICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYaIHsX, CBI3aHHBIX C BEMICCTBAMU U UX MPUMCHCHHEM;
coOI0OIaTh TIpaBWJIA TOJH30BAHHUS XUMHUYECKOW TOCYIO0M W JTa0OpaTOPHBIM
o0opynoBaHuEM, a TaKXKe MpaBuia OOpaleHus ¢ BEMIECTBAMHU B COOTBETCTBHHU C
WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO TAOOPATOPHBIX XUMUYECKHUX OTIBITOB;
[UIAHUPOBATh W BBIMIONHATH XHMHYECKHH OJKCIEPUMEHT (TpeBparieHus
OpPraHWUYECKUX BEMIECTB MPU HATPEBAHUH, IMOTYUYECHUE ITHIICHA U U3YUCHHUE €T0
CBOMCTB, KaUE€CTBCHHBIE PEAKIINN OPTaHUYECKHUX BEIIECTB, JCHATYpaIrs OEIKOB
MpY HArPEBaHWM, IBETHHIC PEAKIIMHA OCIKOB) B COOTBETCTBHH C IpaBHUIAMU
TEXHUKU O€30MacHOCTH MpU OOpalleHUH C BEIIECTBAMH U J1a0OpaTOPHBIM

O60pYI[OBaHI/I€M, MNpeACTABIATh PE3YJIbTATbl XUMHNYCCKOTO OSKCIICPUMMCHTA B



dbopme 3amucu ypaBHEHHUM COOTBETCTBYIOIIMX peakuuii u ¢GopMylIHpoOBaThH
BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

KPUTHYECKHA aHAJU3UPOBATh XUMHUYECKYIO0 HH(POPMAIUIO, MOIyYaeMyr U3
pPa3HbIX UCTOYHUKOB;

coOJII0IaTh TMpaBUIa IKOJIOTUYECKHU 11eJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JIESITEILHOCTH B LIENSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOLIEH
MPUPOJHOM CPEbI; OCO3HABATH OMACHOCTh BO3JICHCTBHS HA KUBBIE OPraHU3MBbI
ONPENICIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbIca mnokazartens IIJIK,
MOSICHSITH HA IpUMEpPaXxX CIOoCO0bl YMEHBIICHUS U IPEAOTBPAIICHUS UX BPEIHOTO

BOSI[GP'ICTBI/IH Ha OpraHHU3M 4YCJIOBCKA,

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca « O0wasn u HeopeaHudeckas Xumusiy
OTpa’)KaroT:

cOOpMHUPOBAHHOCTh  MPEJACTABIACHHN: O  XHUMHYECKOHM  COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHOM KAPTHHBI MHUpPA, POJIM XUMHUH B IO3HAHUU SBICHUU
npuponabl, B (HOPMUPOBAHMM MBIILICHUS U KYJbTYpPbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM [JIsi pEUIeHUsS MPaKTUUYECKUX
3a/1ad M SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U
MPUPOHOMN CPELE;

BJIAJICHUE  CHUCTEMOM  XHMHUYECKMX  3HAHMH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaralIe MOHATHSA (XMMUYECKUM 3JIEMEHT, aTOM, U30ToI, S-, p-, d-
ANEKTPOHHBIE OpPOUTATM aTOMOB, HMOH, MOJIEKYJia, MOJib, MOJSIPHBIA OOBEM,
BaJICHTHOCTh, JJECKTPOOTPHUIIATEIILHOCTh, CTEIEHb OKHCJICHHS, XHUMHYECKas
CBSI3b, KPHUCTAJUIMYECKAs PEIIETKa, TUIIBI XUMHYECKHUX PEaKIHi, pacTBOp,
BJICKTPOJIUTHI, HEAJICKTPOJIUTHI, JIEKTPOJTUTUUECCKAS TUCCOIUALINS, OKUCTUTEb,
BOCCTAaHOBHUTEJb, CKOPOCTh XHMHUYECKOW PEAKIIMH, XMMHYECKOE pPaBHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS ICKTPOIUTHUSCKON TUCCOIMAIINY, TIEPUOTUUSCKUN
3akoH /1. 1. MeneneeBa, 3ak0OH COXpaHEHUS MACChI BEMIECTB, 3AKOH COXPAHECHHUS

U TpPEeBpallleHUusT SHEPrUd NPU XUMHUUECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,



CUMBOJIMYECKUN S3bIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHMS, JICKAIIUE B OCHOBE
NMOHMMAaHHUSI  NPUYMHHOCTM M CHUCTEMHOCTH  XHMHWYECKUX  SIBIICHUHU,
(haKTOJIOTHYECKHE CBEICHUS O CBOICTBAX, COCTaBE, MOJYUYEHUH U 0€30MacHOM
WCIIOJIb30BaHUU BAXKHEUIITMX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON
NEATENbHOCTH YEIIOBEKA;

BBISIBJIATh XapaKTEPHBbIE MPU3HAKU TOHSATUN, YCTAHABIUBATH UX B3aUMOCBS3b,
WCMOJIb30BaTh COOTBETCTBYIOIIME IOHATUS NpPU ONMHUCAHUM HEOPraHUYECKUX
BEIIECTB U UX MPEBPAILLCHU;

MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJIsl COCTaBieHUs: (GOpPMYJ BEIIECTB U
YpaBHEHUI XUMUYECKUX peakiuii; cucteMarnueckyto HoMeHkaatypy (IUPAC)
Y TPUBUAJIbHBIE HA3BAHUS OTAEIbHBIX HEOPTaHMYECKUX BEILECTB;

ONpPEAEHATh BAJECHTHOCTh M CTEIEHb OKHUCICHUS XUMHUYECKUX 3IJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa; BUJI XMMHYECKOW CBS3M (KOBaJICHTHas,
WOHHAsl, METaJUIMYeCcKasi, BOJOPOAHAs) B COCUHEHUSX; TUIl KPUCTATUTMYECKON
pEETK  KOHKPETHOrO BelllecTBa (aTOMHAasl, MOJEKYJspHas, HWOHHasi,
METaJIJIMYECKas); XapakTep Cpelbl B BOJHBIX pPacTBOpax HEOPraHUYECKUX
COCTMHCHHUM;

YCTAHABIIMBATh MPUHAJJICKHOCTh HEOPraHUYECKUX BEHIECTB IO UX COCTABY K
ONpeeIEHHOMY KJIacCy/Tpynie COeAMHEHUN (ITPOCThIE€ BEIIECTBA — METAJLIbI U
HEMETaJLIbI, OKCUJIbI, OCHOBAHUS, KHUCJIOTHI, aM()OTEepPHbIE THAPOKCUIBI, COJIH);
pacKpeIiBaTh CMBICT mnepuoanyeckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh  €r0  CUCTEMATU3UPYIONIYI0,  OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

XapaKTEPU30BaATh ANEKTPOHHOE CTPOEHUE aTOMOB XMMHUUYECKHUX 3JIEMEHTOB 1—4
nepuonoB llepumomuyeckon cUCTEMbl XuUMHUYECKHUX dnemeHTtoB [ W
MeHnneneeBa, HUCMIONB3Ysl TOHITHUS «S-, P-, d-2JIEKTPOHHBIE OpOUTAIINY,
«PHEPTreTUYECKUE YPOBHU»; OOBACHITH 3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB
XUMHYECKUX JJIEMEHTOB W HMX COEAUHEHUM IO MNepuogaM | TIpynnam

[lepunoanueckou cuctembl xumudecknx 31nemMeHToB 1. 1. Menneneesa;



XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA HEOPTaHUUYECKUX
BEILIECTB PA3JIUYHBIX KIJIACCOB; MOATBEPKAAaTh CYIIECTBOBAHHE T€HETHUECKOMN
CBSI3U MEXJY HEOPraHWYECKHMMHU BEUIECTBAMU C TMOMOUIBI0 YpaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

KJIacCCU(UIIMPOBATH XUMUYECKHUE PEAKIIUU TI0 PA3IMYHBIM MpU3HAKaM (YUCITY U
COCTaBy pearupyroluux BeIIEeCTB, TEIUIOBOMY 3(PeKTy peakiuu, U3MEHEHUIO
CTEMEHEW  OKHUCJEHUS  DJIEMEHTOB, OOpaTUMOCTH  PEAKIUH, YYACTHUIO
KaTajau3aTopa);

COCTaBJISATh YPAaBHEHUSI PEaKIMil pa3IUYHBIX THUIIOB; MOJHBIE U COKpAIIEHHBIE
YpaBHEHHS PEAKIUM MOHHOTO OOMEHA, YUYMTHIBAasl YCIIOBHS, MPU KOTOPBIX 3TU
peaKkIuu UayT 10 KOHIIA;

MPOBOAUTH PEAKIUU, MOATBEPKAAIONIME KAUYeCTBEHHBIM COCTAaB Pa3TUUYHBIX
HEOPraHMYECKUX  BEIIECTB;  pAacClO3HABATh  OMBITHBIM  MYTEM, HOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;

pacKpbIBaTh CYIIHOCTb OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIUM
MOCPEACTBOM COCTABIICHHUS JIEKTPOHHOTO OaaHca 3TUX PeaKIIUii;

OOBSICHSITh 3aBUCHUMOCTh CKOPOCTHM XUMHUUYECKOM peakuuu OT Pa3InuHbIX
(hakTOpOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS B 3aBUCHUMOCTHU OT
BHEIIHETO Bo3jaeiicTBus (npuniun Jle- [llarense);

XapaKTepru30BaTh XUMHYECKUE MPOLIECCHI, JIEkKAITUE B OCHOBE MPOMBIIIIIECHHOTO
MOJIYYEHHS] CEPHOM KHUCIOTHI, aMMHaKa, a TakKe MpeJCTaBlIeHH 00 oOmux
HAay4YHBIX  MPUHIUMIAX W OKOJOTMYECKHX  MOpobieMax  XUMHUUYECKOTO
MIPOU3BOJICTBA;

MPOBOAUTH BEIYUCIICHUS C UCIIOJIL30BAHUEM MOHSTHUS «MaccoBasi 107151 BEIIeCTBA
B pacTBOpe», 00bEMHBIX OTHOIIECHUM Ta30B MPU XUMHUUECKUX PEAKIUSIX, MACCHI
BeIlleCTBA WK 00BbEMA ra30B MO0 U3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE WUIIU
00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIUHU BEIIECTB, TEIUIOBOro 3ddexra
peakiui Ha OCHOBE 3aKOHOB COXPaHEHUsI MacChl BEIECTB, MpPEBpAllCHUs U

COXpPAaHCHMA DHCPIUH,



e cOONIOaTh MpaBUja MOJIB30BAHUS XUMUYECKOM MOCYyI0l U J1abOpaTOPHBIM
o0opynoBaHuEM, a TaKXKe MpaBuia OOpaleHus ¢ BEMIECTBAMHU B COOTBETCTBHHU C
MHCTPYKIHUSIMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB;

e IUJITAHUPOBATH U BBHITIOTHATh XUMUUYECKUM IKCTIEPUMEHT (pa3iokKeHHE ePOKCHIA
BOJIOpOJila B MPUCYTCTBUU KaTalu3aTopa, OMPENENICHHE Cpelbl PacTBOPOB
BEILIECTB C IOMOIIbI0O YHHBEPCAIBHOIO WHAMKATOPA, BIUSHHUE PA3TUYHBIX
(akTOpOB HAa CKOPOCTh XMMHYECKOM pEakilH, pe- aKIMd HOHHOTO OOMEHa,
KaueCTBEHHbIC PeaKlMK Ha Cyib(at-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH
aMMOHHSI; PEIICHHE SKCIEPUMEHTANBHBIX 3aJady Mo TemMaM «MeTtamis»y u
«Hemeraniae») B COOTBETCTBUM C MpaBWJIaMH TEXHHKUA O€30MaCHOCTH MpH
oOpallleHuH C BElIeCTBAaMH U JIA0OpaTOPHBIM O0OpPYJOBAaHHEM, MPEICTABIAThH
pe3ynbTaThl XMMHUYECKOrO0 DJKCIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakiuidi u (OpMYyJIHPOBATH BHIBOJLI HAa OCHOBE OTHUX
pEe3yIbTaTOB;

e KPUTHUYECKH AaHAIM3UPOBATH XUMHUYECKYI0 HH(MOpMAILMIO, MOJy4aeMylO U3
pa3Hbix ucrounukoB (CMMU, UnTepHeT u Ap.);

e CcOONIO/ATh MpaBUJia SKOJOTMYECKH I€JeCO00pa3HOTO IMOBEACHUS B OBITY U
TPYAOBOM ESITEIHLHOCTH B LIEJISIX COXPAHEHUS CBOETO 3JI0POBbSI U OKPYIKArOIIEH
MPUPOTHON CpeIbl; OCO3HABATH OMACHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MBbI
ONpENCIEHHBIX BEIIECTB, MOHUMasi cMbIca Tokazatens I[IJIK, mosicHITh Ha
puMepax cnocoObl YMEHbBIIICHUS U MPEIOTBPALIEHUS KX BPEAHOTO BO3EHCTBUS
Ha OpPraHU3M YeJIOBEKa;

Conepsxkanue yueOHOro npeamMera « XuMus)

10 xknacc. Opeanuueckas xumusl.

TeopeTnueckne 0CHOBBI OPraHUYECKOl XUMHU.

[Ipenmer opranudeckod XuMuu: €€ BO3HUKHOBEHHE, pa3BUTHE M 3HAYCHHUE B

MOJYYEHUH HOBBIX BEIIECTB W MaTepuanoB. Teopusi CTPOEHUS OPraHUYECKUX

coenuHeHuid A. M. byTiepoBa, e€ oCHOBHbIE MOJOXKEeHUSA. CTPYKTypHbIE (POPMYIIBI



OPraHUYECKUX BEIIECTB. ['oMoorus, nzoMepusi. XUMUUYECKas CBA3b B OPTaHUYECKUX
COEMHEHUAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o kinaccudukKauu oOpraHuyeckux BemnlecTtB. Homenknatypa
OpraHUYECKUX COCIMHEHUH (CUCTeMaTUYecKas) U TPUBUAIbHbBIEC HA3BaHUS BaKHEUIIINX
MPEJICTABUTENIEN KIIACCOB OPraHUYECKUX BEIIECTB.

DKCNEPUMEHTATbHBIE METO/Ibl H3YUYEHHS BEUIECTB U UX MPEBPALICHUI: O3HAKOMIICHUE
¢ o0Opa3liaMu OpraHMYeCcKUX BEIIECTB U MaTepHUallaMi Ha UX OCHOBE; MOJICIUPOBAHUE
MOJIEKYJ OpPTraHMYECKUX BEIECTB; HAOIIOJCHUE U OINHUCAHHE JAEMOHCTPAIMOHHBIX
OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BELIECTB MpPU HarpeBaHuM (IJIaBIICHHE,
oOyrJIMBaHKe U TOPEHUE)

YriaeBoaopoasbl.

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUN psAl. MeTaHn u 3TaH — npocTerime
MPEJCTABUTENIN aJTKAHOB: (PU3UYECKUE U XMMUYECKHE CBOMCTBA (PEAKIIUU 3aMeIeHUS
Y TOPEHHUS), HAXOXKJEHUE B MPUPOJIE, TOJIyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKHU PAX. OTWIEH W NPONUIEH —
MPOCTEHNIINE TPEACTABUTENN aJTKEHOB: (U3UYECKHE U XUMUUECKHE CBOMCTBA (PEeaKIIUU
TUAPUPOBAHUS, TAJOTEHUPOBAHUS, TUIpATAllMd, OKHUCICHUS U TOJUMEPHU3AINN),
MOJY4YEHUE U IPUMEHEHUE.

Ankaauensl: bytaauen-1,3 u metunOyTtaauen-1,3: ctpoeHue, BaxxHEHIIINEe XUMUYECKHE
cBOMCTBa (peakius nonumepusanun). [lonydeHne CHHTETUYECKOTO KayuyKa U PEe3UHBI.
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKUU psj AUETUIIEH —
MPOCTEUIITNIN MPE/ICTABUTENDh AIKHHOB: COCTaB, CTpOeHUE, (PU3NYECKUE U XUMUYECKHE
CBOMCTBa (peakiMu TUIPUPOBAHUSA, TaJOT€HUPOBAHUS, THApATAIMU, TOPEHHUS),
MOJy4YEHNE U IPUMEHEHUE

Apensl. beH3on: coctaB, cTpoeHue, GU3NYECKHE U XMMHUUYECKHE CBOMCTBA (peakiuu
raJloreHUpPOBAaHMUSl W HUTPOBAHUS), MOJYyYE€HHE U TMpUMEHeHue TOoayon: cocTas,
cTpoeHue, (U3UYECKHE M XUMUYECKHE CBOWCTBA (pEeakUUH TalOT€HUPOBAHUS W
HUTPOBAHMS), MOTYyYCHUE U MpUMEHEeHHE. TOKCUYHOCTh apeHOB. [ eHeTnueckas CBS3b

MCKAY YIJICBOAOpOdaMHU, ITPUHAMJICKAONIMMHA K Ppa3JIMIHbIM KJIaCCaM.



[IpupoaHbie ICTOUHUKHU YTIAEBOAOPOA0B. [IprpoaHbIii a3 U oMy THBIE HEQTAHBIE Ta3bl.
Hedtr u eé mpoucxoxaenue. CrnocoObl nepepadoTku HedTHU: MEPEeroHKa, KPEKUHT
(Tepmuyeckuii, katanuThueckuit), muponus. IlpoaykTel mepepaboTku HedTH, HX
MPUMEHEHUE B MPOMBIILICEHHOCTH U B ObITy. KaMeHHBIN yronb W MNPOIYKTHI €ro
nepepadoTKHU.

DKCIepUMEHTaIbHBIE METO/IbI U3YUEHHUSI BEIIECTB U UX MPEBPAICHUIN: 03HAKOMJICHUE
c oOpa3liamMu IJIacTMacc, KaydyykoB M pesuHbl, kouiekuuu «Hedts» u «Yromby;
MOJICTUPOBAaHUE MOJIEKYJ YTJIEBOJIOPOJIOB U TallOr€HOMPOU3BOJHBIX; MPOBEICHUE
MPAKTUYECKON pabOThI: MOTYyUYEHHE THIICHA U U3YUEHUE €0 CBOICTB

Pacuémnvie 3a0auu

Briuncnenus mo ypaBHEHUI0O XMMHUYECKOW peakiuu (Macchl, o0bEéMa, KOJIUYECTBa
MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIUM IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WJIN MPOAYKTOB PEAKIINN)
Kucsopoacoaep:kanue oprannyeckue coelMHeHHS.

[IpenenpHble OAHOATOMHBIE COUPTHL. METaHON M 3TAHOJ: CTpOEHUE, PU3NUECKUE U
XUMUYECKUE CBOWCTBA (pEeaklUMH C aKTUBHBIMU METAJJIaMU, TaJOT€HOBOJIOPOJIaMH,
ropeHue), mpuMeHeHue. Bogopoubie cBs3M MeXAYy MOJEKyJaMu CUPTOB. JleiicTBre
METaHOJIa U ATaHOJIa HAa OPraHU3M YeJIOBEKA.

MHoOroaToMHbl€ CHHUPTHI. DTUJIECHIIUKOIb W TIULEPUH: CTpOeHUE, (U3UYECKHE U
XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE CO IIEJIOYHBIMU METAJIJIAMU, KaueCTBEHHAsI
peakiusi Ha MHOTOaTOMHbI€ cIupThl). [lelicTBue Ha opraHusm 4enoBeka. [Ipumenenue
[JIMIEPUHA U ATUJICHTJIUKOJIS.

deHoN: CTpOEHUE MOJEKYJbl, PU3nuecKkue U XUMHUYECKHE CBOMCTBA. TOKCHMYHOCTH
¢denona. [Ipumenenue denona.

Anbnerunibl U KeToHbl. DopManbIerul, aneTaabJeruj: CTpoeHUE, (U3UYECKHE U
XUMUYECKUE CBOMCTBA (peakuMH OKHUCICHUS W BOCCTAHOBJICHUS, KAaYECTBEHHBIC
peakium), moJiydeHue U MPpUMEHEHHUE.

A1leTOH: cTpoeHHue, (U3UYECKHE U XUMUYECKUE CBOWCTBA (pEeaklMu OKUCICHUS U

BOCCTaHOBHCHI/IH), I[MoJIy4eHue W  IPUMCHCHHC. OI[HOOCHOBHBIC npcacjaIbHBIC



KapOOHOBBIE KUCIOTHl. MypaBbUHAsA M YKCYCHasl KUCIIOThI: CTpOEHUE, (PU3nueckue u
XUMUYECKUE CBOICTBa (CBOMCTBa, oOmMe JIsI Kiacca KHUCJIOT, PEaAKIUs
sTepudUKalum), TOAyUYeHHe U npuMeHeHne CTeapuHOBasi U OJIEMHOBASI KUCIOTHI KaK
MPEJCTABUTENIHN BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaKk COJIM BBICHINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JICHCTBUE.

Cnoxuble 3(hUpbl Kak IPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['UAPOIN3 CIOKHBIX 3(DUPOB.
Kupsl. 'naponus xupos. [Ipumenenne xupoB. buonornueckas poJib :KUPOB.
VYrneBoasl: cocTaB, KiaccuPuUKaiusi YriaeBOAOB (MOHO-, JTU- U TOJIMCAXapHUJibl)
['moko3a — mpocTeluii MOHOCaxXapuJ: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,
¢duznyeckre U XUMUYECKUEe cBoicTBa (B3auMmopeictBue ¢ ruapokcugom wmeau(ll),
OKHCJICHHE aMMHa4dHBIM pacTBOpPOM okcuiaa cepedbpa(l), BoccraHoBIeHHE, OpOKECHHUE
[JIFOKO3BI), HAXOXK/JEHUE B MPUPOJIE, TPUMEHEHUE, Ononornyeckast posib. GOTOCUHTES.
®pyKTO3a KaK U30MEP TIHOKO3bI.

Caxapo3za — mpencTaBUTENb IUCAXAPUIOB, THUIAPOJIN3, HAXOXKICHUE B NPUPOJE U
MIPUMEHEHHUE.

Kpaxman 1 nemirono3a kak pupoJiHbie noauMepbl. CTpoeHne Kpaxmana U [EeJUTH0I03bI.
dusnuecKkue U XUMUYECKHE CBOMCTBA KpaxMmana (TUIpOoJin3, KAYECTBEHHAsI PEaKIus C
omoMm).

DKCIepUMEHTAIbHBIE METOJIbI U3y4YEHUsl BEILECTB U WX MPEBpaIlCHUN: MPOBEICHUE,
HaOJIOJICHHE W OINHUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CHOUPTOB,
KaueCTBEHHbIC PEAKI[MU OJHOATOMHBIX CIUPTOB (OKUCICHHE H3TAaHOJIa OKCHIAOM
Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHE TIUIEPUHA C THAPOKCUIOM
menu(Il)), anpaeruaoB (OKHCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom wmeau(ll), B3auMopaeilcTBue Kpaxmana C  HOJOM); MPOBEJCHHE
MIPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIOTBI

Pacuémmnvie 3a0auu

Briuncnenusi mo ypaBHEHUI0O XMMHUYECKOW peakiuu (Macchl, o0bEéMa, KOJIWYECTBa
MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIUM IO H3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OJJTHOI'O M3 MCXOAHBIX BCIICCTB WJIN ITPOAYKTOB peaKHI/II/I)



A30TCoaep:xale OpraHnvecKne coeTuHeHusl.

AmuHbl. MeTunaMUH M aHWJIMH: COCTaB, CTPOEHUE, (PU3NUECKHEe U XUMHUYECKHE
CBOMCTBA (TOpeHHE, B3aUMOJICUCTBHE C BOJIOM U KUCIIOTAMH ).

AMUHOKHCIIOTHI Kak aMmQoTepHble oOpraHudeckue coeauHenus. Duznueckue u
XUMUYECKUE CBOWCTBA AaMUHOKHUCIOT (Ha mpuMepe TIiMiMHA). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mpupoHbIE BHICOKOMOJIEKYJIApHbIE coequHenus. [lepBuunas, BTOpu4yHas u
TpeTUyHas CTpyKTypa OenkoB. XUMHUYECKHME CBOWCTBA OCJIKOB: THUJPOJIU3,
JIeHaTypalusi, KaYeCTBEHHbIC PEAKIIUU HA OEIKHU.

DKCIepUMEHTaIbHBIE METObl U3YUEHHUS BEIECTB U UX MPEBpAIllCHUI: HaOII0IeHUE U
OMHUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JI€HATypauus OEJKOB MpHU HArpeBaHUU,
IIBETHBIC PEAKIINH OCITKOB.

BricokoMoJieKkyJIIpHbIE COeINHEHNS].

OCHOBHbBIEC TTOHSITUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJUMEpPHU3alUK, CPEAHss MOJEKYJsIpHas Macca.
OCHOBHBIE METO/IbI CUHTE3a BRICOKOMOJICKYJISIPHBIX COEAMHEHUN — MOJMMEpU3alusl 1
MOJTMKOH/ICHCAITHSI.

[InactmMaccel  (MOMUATUIIEH, TMOJUIPONMICH, MNOJUBUHUIXJIOPUI, MOJUCTHPON).
HarypanbHblii U cuUHTeTHYECKHE Kayuyku (OyTaJIMEHOBBIM, XJIOPONPEHOBBIN W
M30MpPeHOBBIN). BoslokHa: HaTtypaibHble (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIE
(ameTaTHOE  BOJIOKHO,  BHCKO3a), CHHTETHMYeCKHME  (KampoH ©  JIaBCaH).
DKCIepUMEHTaIbHBIE METO/Ibl U3YUCHHUSI BEIIECTB U UX MPEBPAICHUI: 03HAKOMJICHUE
¢ oOpa3iaMu NpUpPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC, Kay4yyKOB.
Meorxcnpeomemnule cesazu

[Tpu n3yuenun oprannueckoit xumuu B 10 kiracce peann3anusi MEXIPEIMETHBIX CBA3EH
OCYILIECTBIISIETCS Yepe3 UCMOJb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSTHUH,
TaK W MOHATHH, SBISIOMINXCS CUCTEMHBIMU JJISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-

HAay4YHOI'O IIUKJIA.



OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: ABJICHUE, HAYUHbIA (DaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHAJU3, CUHTE3, KiacCu(UKaIus, MePpUOJUIHOCTh, HAOIIOAECHUE, U3BMEPEHUE,
AKCIEPUMEHT, MOJIETUPOBAHUE.

®dusuka: maTepusi, dHEPrusi, mMacca, aToM, DJIEKTPOH, MOJEKYJa, JHEPreTHUYECKUM
YpPOBEHb, BEILIECTBO, TEJIO, O0OBEM, arperaTHOE COCTOSHUE BEIIECTBA, (U3UYECKUE
BEJIMYUHBI U SIUHUIIBI UX U3MEPEHHUS.

buonorus: kinerka, opranusm, ouocdepa, 0OMEH BEIIEeCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTMYECKH AKTUBHBIC BellecTBA (OEIKH, YIIIEBOABL, KUPBI, PEPMEHTHI).
['eorpadus: MuHepanbl, rOpHbIE MOPOABI, TOJIE3HbIE HCKOTIAEMbIE, TOTUIMBO, PECYPCHI.
TexHonorusi: MNUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS, MOIOIIUE
CpeACTBa, JIEKAPCTBEHHbIE U KOCMETUYECKHE TMpenaparbl, MaTepuaibl U3
HCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 knacc. Obwas u HeopeaHuuecKas XUMusl.

TeopeTnueckne 0CHOBbI XUMHH.

Xumuveckuili 3jemMeHT. AToM. Snpo atoma, M30TONBI. DJIEKTPOHHAsT O00O0JIOYKa.
DHepreTuyeckue YpOBHU, MOAYPOBHU. ATOMHBIE oOpOuUTau, S-, p-, d-2IEMEHTHI.
Oco0eHHOCTH pacnpeieNIeHUs! AIEKTPOHOB 10 OPOUTATISIM B aTOMaX JIEMEHTOB MEPBBIX
YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYpaIUs aTOMOB.

Iepuonnyecknii 3axon u [lepunoanueckasi cucrema xXumuieckux jiemeHton /l. U.
MenaeseeBa. CBs3b NEpUOJUYECKOrO 3akoHa U l[lepuoaMyeckol CHCTEMBI
xuMudeckux 3emMeHToB /1. 1. MenaeneeBa ¢ COBpeMEHHOM TEOPUEH CTPOEHUSI aTOMOB.
3aKOHOMEpPHOCTH M3MEHEHUsSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U O0pa3yeMbIX HUMHU
MPOCTBIX U CIOXHBIX BEHIECTB IO IpyNnaM U nepuojaM. 3HaYEHUE MEePUOTUYECKOTO
3aKOHA B Pa3BUTHUH HAYKHU.

Crtpoenne BemecTtBa. XuMuueckas CBsi3b. BUIbl XUMUYECKON CBsI3U (KOBaJEHTHAS
HEMOoJsIpHAsE M TOJIApHAsl, HOHHAs, MeTainuyeckas). MexaHusmbl 00pa3oBaHUA
KOBAJICHTHOM XMMHYECKOU CBSI3U (OOMEHHBIN U TOHOPHO-aKIEITOPHBIN). BogopoaHas
CBsI3b. BaleHTHOCTh. DNEKTPOOTpULIATeNbHOCTh. CTeneHb OKuciaeHus. MloHbI: KaTHOHBI

1 aHHUOHBI.



BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHUA. 3aKOH TMOCTOSIHCTBA
cOCTaBa BeNIECTBA. THUMBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUMA KPUCTAJUTMYECKOU PEIIETKH.

[Tonsatue o nucnepcHbix cucremax. MICTMHHBIE M KOJIJIOUAHBIE PACTBOPBI. MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPE.

Knaccudukanuss HeopraHuueckux coennHeHud. HoMeHknaTypa HeOpraHMYeCKHuX
BEHIECTB. ['eHEeTHYecKass CBsI3b HEOPraHMYECKHWX BEIIECTB, IPUHAIJICKAINUX K
Pa3JIUYHBIM KJIaccaM.

Xumuveckas peakunusi. Kiaccupukanus XMMUYECKUX PEaKlUil B HEOPTaHUYECKOU U
OpPraHUYECKON XUMHHU. 3aKOH COXPaHEHHUS MAacChl BEIIECTB; 3aKOH COXPAHEHUS M
MPEBPAILCHUS SHEPTUU TTPU XUMHUYECKUX PEAKITUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMuHbIX (akTopoB. OOpaTUMBbIE pPEaKIIUH.
XuMmuyeckoe paBHOBecHue. DakTOpbl, BIUSAIONIME HA COCTOSTHHE XHUMHUYECKOTO
paBHoBecus. [Ipunnun Jle-1llartense.

DnekTponauTuueckas auccoruanus. CuibHbIE U ciadbie 3aeKTpoauThl. Cpemna BOIHBIX
pPacTBOPOB BEIECTB: KHCHasg, HEUTpaibHas, MienouHad. [loHsTue o BOAOPOIAHOM
nokasatene (pH) pactBopa. Peakunu nmonHoro ooMeHa. I 'maponn3 HeOpraHu4eCKux 1
OPraHUYECKUX BEIIECCTB.

OKHCITUTENBHO-BOCCTAHOBUTENbHBIC peakuu. [loHATHE 00 3JIeKTPOIN3e paciiaBOB U
pacTtBOpoOB conel. [I[pumMeHenmne 3neKkTpounsa.

IKcnepumeHmanivbHvle Memoovl U3VUeHUs GeUuiecms U UX npespaujeHuli.; J1eMOHCTpaIUs
tabmun «llepuoanueckas cucrema xumudeckux snemeHtoB JI. M. MenneneeBay;
M3yUYEeHHE MOJeJel KPUCTAUIMYECKUX PEeIIETOK; HaOMIoJAeHUE ¢ OINHCaHHE
JEMOHCTPAIIMOHHBIX M JTaOOPATOPHBIX OMBITOB (Pa3lioKEHHE MEPOKCHAA BOJAOPOJA B
NPUCYTCTBUM KaTaau3aTopa, OINPENEIECHUE CPEAbl PAaCTBOPOB BELIECTB C ITOMOIIBIO
YHUBEPCAIIBHOTO MHAUKATOPA, PEaKIIMK HOHHOTO OOMEHA); MPOBEICHUE MPAKTUYECKOM
paboThl «BnusHue pa3auyHbIX (PaKTOPOB Ha CKOPOCTh XUMHUYECKON PEaKITUN.

Pacuémnwie 3a0auu



PacuéTel Mo ypaBHEHMSIM XUMHYECKUX PEAKLHU, B TOM YHCIE TEPMOXUMHUYECKHUE
pacu€Thl, pacu€Thl C HCIIOJIB30BAHUEM ITOHATHUS «MACCOBAS JOJISI BEILIECTBAY.
Heoprannyeckasi xummusi.

Hemerasuibl. Ilonoxenne HemetaiioB B llepmoandeckoil cuCTeME XHMHUYECKHX
sanementoB JI. WM. MeHnneneeBa U OCOOCHHOCTH CTpOEHUSI aToMOB. Duznyeckue
CBOMCTBAa HEMETAIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpPUMEpPE KHUCIOpOJAa, CEpHI,
dbocdopa u yriaepona). XUMUYECKHE CBOMCTBA BAXKHEHIINX HEMETAJJIOB (TaJOre€HOB,
ceprl, a3ota, (ocdopa, yriepoga U KpPEMHHsS)) U HUX COCIUHEHUH (OKCHUJIOB,
KHUCJIOPOJICOIEPKAITUX KUCIIOT, BOJOPOJIHBIX coenuHeHul). [IpuMeHeHne BaxkHeHImx
HEMETAJIJIOB U UX COECIMHEHHUI.

MeTtaJsubl. [Tonoxxenue meraiios B [leproandeckoil CHCTEME XUMUYECKUX 3JIEMEHTOB
. N. MenneneeBa. OCOOCHHOCTH CTPOCHHSI BJIEKTPOHHBIX OOOJOYEK AaTOMOB
MetayuioB. OOmue  ¢dusnueckue cBoiicTBa MeTtayuioB. CrutaBel  METajjIoB.
DIIEKTPOXUMHYECKUI Pl HANPSIKEHUN METAILIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIUX METAJUIOB (HATPUM, Kaaui, KaJdblMM, MarHui,
ATIOMUHHH, ITMHK, XPOM, JKE€JI€30, MEIb) U UX COSTUHEHUM.

O6mue cnocoObl mostyyeHus MetaiioB. Metamnyprusi. Kopposus MetaninoB. CiocoOsl
3alUTHI OT KOppo3uu. [I[puMeHeHne MeTanaoB B ObITY U TEXHHKE.
OKcnepumenmanvhbie Memoovl U3YYeHUs Geujecme U Ux npespaujeHull. W3y4eHue
KoJUleKIMu  «MeTtamibl W CIUIaBbl», OOpa3lOB  HEMETAUIOB,  pEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lay; HaOMI0JeHUE U ONUCAaHHE JEMOHCTPAIMOHHBIX H
Ta00paTOPHBIX OMNBITOB (B3aWMOJIEUCTBUE THUJPOKCHAA ATIOMUHUSA C PacTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJIJIOB)

Pacuémmuvie 3a0auu

Pacuétpl Macchl BeniecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Win 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB; PACUYEThl MACChI
(0OBEMa, KONMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIM OJHO U3 BEIIECTB UMEET
MIPUMECH.

XHUMHUA U )KU3Hb.



Ponp xumMum B oOecrnedeHUM HKOJOTMYECKOH, DJHEPreTHUYEeCKOW U MHUILIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHEL. [IoHATHE 0 HAYYHBIX METO/IaX MTO3HAHUS BEIECTB
1 XUMHAYECKUX PEAKIIMH.

[IpencraBnenuss 00 OOHMMX HAYYHBIX MNPUHIHUIAX MPOMBIIUIEHHOTO TMOJIYYEHUS
BAXHEUIIINX BEHIECTB

UenoBek B MHpE BEHIECTB M MATEPHUAIOB: BAKHEWIIHNE CTPOUTEIBHBIE MATEPHUAbI,
KOHCTPYKIIMOHHBIE MaTE€pUANIbl, KpacCKW, CTEKJIO, KepaMuKa, MaTepuaibl s
AIEKTPOHUKH, HAHOMATEPHUaJbl, OPraHUYECKHE U MUHEPaAIbHbIE YI00peHUs

XUMHS ¥ 3I0POBbE YEJOBEKA: MPAaBUJIA UCMOJIb30BaHUs JIEKAPCTBEHHBIX MPENapaToB;
npaBuiia 6€30MaCHOr0 UCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUH B MOBCEHEBHOM
KU3HU.

Meorcnpeomemmnule ces3u.

[Ipu wu3ydyeHunm oOmedl u HeopraHmuecko xumuu B 11 Kkjacce peanuzanus
MEXKIPEIMETHBIX CBA3EH OCYIIECTBISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIINX
€CTECTBCHHO-HAYYHbIX MOHSATHM, TaK WU MOHITUW, SABISIONIUXCA CUCTEMHBIMU IS
OTAENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0uue ecTeCTBEHHO-HAYYHBIE MOHSTHUS: Hay4HbId (DaKkT, TUIIOTE3a, 3aKOH, TEOpHs,
aHajau3, CHUHTE3, Kiaccudukanus, MepUOJUIHOCTh, HAOIIOJCHUE, SKCIEPUMEHT,
MOJIEIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.

@dusuKa: MaTepus, SHEPTUsS, Macca, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJa, YHEPreTUYECKUN YpOBEHb, BELIECTBO, TEI0, O0BEM,
arperaTHoe COCTOSIHUE BEIeCTBa, (PU3UUECKUE BEJIMUYUHBI U €AUHULIBI UX U3MEPEHUs,
CKOpOCTb.

buonorusi: kierka, opraHusM, 3Kocuctema, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, TOJIE3HbIE HCKOTIAEMbIE, TOTUIMBO, PECYPCHI.
TexHonmorusi: XMMHUYECKass  MPOMBIIUICHHOCTh, METAJUIyprus, IPOU3BOJICTBO
CTPOUTENBHBIX MATEPHUAIOB, CEIBbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, MHUIIEBAs

IIPOMBINIIICHHOCTD, (l)apMaHeBTI/I‘IeCKaH IIPOMBINIJIICHHOCTD, IIPOU3BOJACTBO



KOCMETHYECKUX TIPEenapaToB, MPOU3BOJICTBO KOHCTPYKLUHOHHBIX MATEPHUAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.
TemaTuyeckoe NJIAHUPOBAHUE Y4eOHOT0 NpeaMeTa « XUMMA»
Bcero 70 4, u3 HUX 6 4 — pe3epBHOE BpeEMs
Ne Pa3nen 10 11
KJ1acC KJace
1 TeopeTnueckne  OCHOBBI ~ OPraHUYECKOM | 3 -
XUMUHU.
2 YriaeBogopoasl. 12 -
3 Kucnoponoconepxamne opraHuudeckue | 12 -
COEMHECHUA.
4 A3oTocoaepxKaime COeUHEHUS. 3 -
5 BrICOKOMOJIEKYIAPHBIE COETUHEHHUS. 2 -
6 Xumuuecknii  3neMmeHT. l[lepuoamyeckuid | - 3
3aKOH u MEPUOINYECKAS cucrema
XUMHUYECKHX 3jieMeHTOB [[. 1. Menneneena.
7 Crpoenue BEIIIECTBA. MHuoroo0pasue | - 4
BEIIECTB.
8 XUMHUYECKHUE PEAKLINU. - 5
9 Meraisbl. - 8
10 Hewmeranmsr. - 8
11 XWMUS U )KU3Hb - 4
Hror: 32 32
Peszepsnoe epemsa- 3 u




