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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpenHero ooOiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBbl CpeaHero ooOmiero obOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacmopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1ielt cTpaterud o0y4deHus, BOCIUTAHUS U Pa3BUTHUS, 00YUAIOIUXCS CPEACTBAMU
ydeOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercss xumMuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpoOBHE CPEIHETr0 00IIero oOpa3oBaHUs CPECTBAMU YyUEOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme 1O XMMHUU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0muMX 1eaed W MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAILHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMuUpyeTcs B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIENCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBB.

B coorBercTBHM C OOIIMMH LEISIMH W MNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHONO BKJIIOUEHHUA B JKU3Hb COLUYMA, MPOAOJDKEHUS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUSI KOTOPBIX SBJIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro Marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
OpeJCTaBlICHU O CTpoeHHHu BemlecTB. CBeAeHHs 00 H3ydaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHS B mpeamere «XuUMHUS» 0a30BOro YypOBHSA
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00ydYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMUECKHUX MO3HUIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHSIOMEH U MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE O XUMHUYECKHUX PEAKIHIX, UX CYU[HOCTH U
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 ximaccoB
AJIIEMEHTaMHU COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATENHLHON W MPAKTHYECKOU
NESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUA K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUUYECKH OCMBICIHUBATh HMH(OPMALUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHbBIX U
HKCIEPUMEHTAIbHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCA MHPOBO33PEHYECKONW OCHOBBI IS NOHHUMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SBJICHUHA IIyTEM >SKCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYM MEXKIy HOBbIMH (PaKTaMU U TEOPETUUECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEUIEHUU 3KOJOTHMYECKUX Npoldiiem, a
Tak)ke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOy4JaronmMxcsi NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JAEHCTBHH, HUMeEIOMMX 0a30Bo€ 3HAUCHHE IS
pa3’MyYHBIX BHJIOB JESATENIBHOCTH: peUIeHHs NpoOsieM, MOHCKa, aHalu3a Hu
00paboTku MH(pOpMaIK, HEOOXOIUMBIX JIsl MPUOOPETEHNUS ONbITa MTPAKTUYECKOM
U HCCIIEN0BATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IIPH OMPEACICHUN
COJIEpKATEeJIbHOM XapaKTEePUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBieHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO NpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C UCTOpHEH
UX Pa3BUTHUA U CTAaHOBJICHHSI,

e (opMHpOBaHME U pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHYECKHX pEakUuid, HEOOXOJUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHIA,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJIel U 3a/1ad U3yYeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpEernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArnovTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJEp)KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aliy, BJIAJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW I'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTUBHOTO INOJIYYEHHS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3Y4YEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, KaK:

ajanrtanusi 00y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAIOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIsl DPA3JIMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUsl OmbITa JESTEIbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPTraHM3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHHS 110 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MOTPEOHOCTSIMHU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCSI ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BaXHOW POJM B PEIICHUH TJIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BaHUS, TTOTIOTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obuiero oopazoBaHusi, coctabisieT 68 vaco: B 10 kiacce — 34 yaca (1
gac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omoinorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccU(puKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIBHBIE METObl M3YyYEHMsI BEIIECTB W HX IPEBpAIICHUIL:
O3HAKOMJIEHUE C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MeraH u 3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPOINUIIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), [TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (pEaklMK THAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), MIOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XumMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NOAYYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C oOOpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroip», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK MTPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opraHnyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C aKTUBHBIMH MeETaJlJIaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHN, ALETAIBACIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH ), TIOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
coxHBIX 2hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCHUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIEC, MPUMEHEHUE,
ononornyeckas poiib. Potocunre3. pyKTo3a KaK H30MEP IITHOKO3bI.

Kpaxman u 1emnnrono3a kak npupoanbsie monuMepsl. CTpoeHHe Kpaxmana U
nenono3bl.  du3nueckue M XUMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME 3TaHOJa
okcugoM Mmeau(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJCHCTBHE IIIMIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOW KHCIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa WM MPOJYKTAa PEaKIMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB MM IPOAYKTOB PEAKIIHH).

A3oTconepKale OpraHn4eckiue COeAMHECHNUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbr.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHME CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAILICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuM, [IBETHHIC PEeaKIUU OCIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPU3AITHS ¥ TTOJTUKOHICHCAITHSL.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3llaMH MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BAaHWE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CUCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO011e ecTeCTBEHHO-HAYUYHbIEC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(ukaius, nepuoguIHOCTb, HAOIIOICHNUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMaeMbI€, TOILIMBO,
peCypchl.

TexHomorus: TMHINEBBIE TMPOIYKTHI, OCHOBBI PAIMOHAIBHOTO THUTAHUSA,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHUE MpernapaThl, MaTepruaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYecKuil 3neMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

Ilepunonnueckuit 3akoH u Ileproanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [lepnoamyeckoil cuCTeMbl
xuMuaueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTHIX M CIJIOKHBIX BEIECTB IO TPYIINaM H TIEPHUOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsl, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJIEHTHOM XHMMHMYECKOW CBSI3U (OOMEHHBI W JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. [UIMbl KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTuuyeckas CBSI3b HEOPraHWYECKHUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAIECHUS SHEPTUU MTPU XUMUUYECKUX PEAKIUIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuMHYEeCKOoe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB [, .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKkiUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusiHue pa3nuuHbiX (akTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHblie 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IOHSATHUS «MACCOBAas
JTOJIS1 BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiuioB B llepuoauueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAJIOB (TajoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



Merannel. Ilonoxenne meramnos B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OOmue cnocoObl momyyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3a7ad, HAOJIOJEHWE W OIHMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBHE TUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IeJI0Yei, KaYeCTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelecTBa WM 00bEMA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KU3Hb

Ponp xuMum B 00eCrieY€HUU SKOJIOTUYECKOW, SHEPreTUYECKON W MUIIEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJs1 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUS MpenapaToB OBLITOBOW XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMeTHBIX  CBA3ed Tpu  WU3ydyeHUH oOmed u
HEOpraHU4ecKorM XxuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUM, TakK W TIOHSATUN, SBIISFOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCU(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepus, SHEPIUs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrETUYECKUI YPOBEHD, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, TIOJIE3HBIC HCKOTAeMbIE, TOTLIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMUUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 00pa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKAaMHU, MPUCYIIMMH IIE€JI0CTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
LEIU U CTPOUTH KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM UM BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAaMM Y TpPaBWIAMHM  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOMO3HAHUS, CaMOpPa3BUTHUS M HPABCTBEHHOTO CTAHOBJIICHUS JUYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIBbHOCTH
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HaHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1ad, BBITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSTEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAyYHOMY HACJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAyKH €CTh PE3YJIbTaT
JUTMTCIIBHBIX ~ HAOMIOJMEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  ITOHCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJIYYEHUH U TMOCICIYIOLIEM
aHanu3e WH(POpMaIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUU 3THUX
MOCTYNKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi O€30MacHOro0 OOpalleHusi ¢ BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN U HEMPUSTHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YaCTHE B PEIICHUH MPAKTUYECKUX 3a/aad
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJAAM TPYa U pe3yabTaTaM TPYAOBOHU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIbHON CPEbI;

OCO3HAHHUS HEOOXOIUMOCTH WCIOJNBb30BAHUSA JOCTKEHUNW XUMHH JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKUIEH
IPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAECMBIX JECUCTBUN U MIPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSTH HJICOJIOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIHLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UUBUJIM3AaUNU: B €€ TYMAHHCTUYECKOM HAIIPAaBICHHOCTH W BaXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIIEUeHUH YCIOBUMN
YCHENIHOTO TPyJda W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHMUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro Mupa u
IPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HAy4YHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HaHUS s
pelieHus: mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHX;

MHTEpeca K NO3HAHMIO U UCCIIE0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IMUHBIX cepax npodeccuoHaibHOMI
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MIPOIIeCC, CUCTEMa, HAYYHBIA (paKT, MMPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIUN O0y4aroIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABAaTEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeicTBUSL:

CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENH JEeITEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOUpaTh OCHOBaHHUS M KPUTEPUH [UIS KJIacCU(PHUKALMK BEIIECTB H
XUMUYECKUX PEaKInii;

yCTaHaBJIMBATh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyecKas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakiuy — TMPU PElIeHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUUYECKHX
pEeaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIMpPOBAaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUSA W IPOBEIACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS Y BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3aJlayd, HPUMEHEHHUIO pPa3IudyHbIX
METO/I0B IMO3HAHMUSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
NOMyJIsipHas JUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HEITPOTUBOPEYNBOCTb;



(GbopMynTupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYeOHBIX 3a7ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIeil: TpUMEHSATh MeXnpeaMeTHbie ((pusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1a€MOM T€MbI B XOJ€ Majiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BINOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
X07ie 00CyX/1eHNs 1 OOMEHa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HUCCJIENAOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b (dEeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
¥ CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATHBI

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS U  KyJIbTYphl JHMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIMMOM JJIsl pEIeHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKHM DJIEMEHT, aTOM, 3JIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEpOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30Mephbl, TOMOJIOTHYECKUN PAJl, TOMOJIOTH, YTJIEBOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
opranudeckux Bemects A. M. byTiiepoBa, 3aKOH COXpPAaHEHHUsI MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€e30MaCHOM HCIIOJIb30BAHUN BaXHEHIIMX OPraHWYECKHUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc()OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEakKLui,
U3rOTaBJIMBATh MOJEIHW MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl MIUIIOCTPALUU HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTAHAaBIUBATh MPHUHAJJIC)KHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaThb WM Ha3BaHUSA II0
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITHJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHOJ, (popManblaerus, aueTalabIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAsL KMCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJJTr0JI03a, TIIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);



chOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TIIOJOKECHUSI TEOPUU CTPOCHUS
oprannyeckux BeniectB A. M. BytnepoBa amsi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTaBUTENCH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, NPOIMJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAasl KHCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(Th, NTPHUPOAHBIM Ta3, Yroyib), CHOCOOBI HX MEepepadOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHPOBAHHOCTh YMEHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1TabOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe MpaBWia OOpalleHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpalIEHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHbIC PEaKIUU OPraHUYECKHUX
BEI[ECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIepUMEHTa B (opMe 3aluCH ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOyYaeMyl) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaiuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
IEJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPTaHMYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

TUISE 00Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TIO3HAHMS BEIIECTB H
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cuCcTeMy oOo3HadeHui JI. bpaitns ayis 3amicu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXkKaKoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl peIIeHUs MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAs! CBS3b
(KOBaJIeHTHas1, MOHHAsS, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJIEKTPOJUTUYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUU SI3bIK XUMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHWS IMPUYUHHOCTH U
CUCTEMHOCTH XHMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUN U 0€30MMaCHOM HCIIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHLHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIICHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIASIHHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHbli ra3, YIJIEKUCIBIA Ta3, aMMHaK, raniéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCIUHEHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBY K OIpPEACIEHHOMY KIiaccy/TpyIe
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCHIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOAMUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanm, «9HEPreTUYECKUe YPOBHUY, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOLIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XMUMHYECKUE PEAKIUU TIO0
pa3IMYHBIM TMPU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TTOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMi MOHHOTO OOMEHA, YUYUTHIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIIMH UAYT 0 KOHIIA;



cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIHMH, TOITBEPIKITAFOIIHIEC
KAUECTBEHHbI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOpPMHPOBAHHOCT, YMEHHMM  pacCKphIBaTh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKON
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JeXallhie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHsS] CEPHOM KHUCIIOTBHI, aMMHUAKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUS C HCIIOIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakliuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHINOJHATH XUMHUYECKUM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklMd MOHHOrO OOMEHAa, KayeCTBEHHbIE peaKuuu Ha cyib(ar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad IO
temam «Metaub»y U «HeMmeTtaiibl») B COOTBETCTBUM C MpaBWIAMHU TEXHUKU
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMaIUIO, TOJyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
IEJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIE OPTaHU3MBbI ONPEACTIEHHBIX BEIICCTB, TOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CHOcOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OpPTaHU3M YEJIOBEKA;

JUIsT 0OYyYaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE  CJICTIBIX H  CJIA0OBHUIAIIMX OOYyYaloOlIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns aiis 3amucu XUMHAYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbIE
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI
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Kon
NMpoBepPsieMOro
pe3yJbTara

1

11

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpaMmasl CpeaHeEro oﬁmero 06pa30BaHHﬂ

TeOpCTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘IeCKOﬁ XUMHUHN

CdhopMupoBaHHOCTB IIPEJICTaBICHUN 0 XUMHUYECKON
COCTaBJISIIOLICH €CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIU XMUMHHU
B TIO3HAHUM SIBJICHUN TNPHPOJBI, B (OPMUPOBAHUM MBIILICHUS H
KyJIbTYypbl ~ JINYHOCTH, €€  (YHKUMOHAJIBHOH IpPaMOTHOCTH,
HEOOXOAUMOM Ui PELIeHUs] NPAKTUYECKUX 3a/1a4 U HKOJOTHUYECKH
00OCHOBAHHOTO OTHOILIEHHS K CBOEMY 3[0POBBIO M IMPUPOAHOMN

cpene

1.2

1.3

Brnanenue cucremMoil XMMHYECKMX 3HAHHUM, KOTOpas BKJIOYACT:
OCHOBOIOJIAraroIIue IMOHSTHUS (Monekymna, BaJICHTHOCTb,
3IEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAasl CBS3b,
MOJIb, MOJSIpHAsE Macca, MOJISIPHBIM OOBEM, YIIEepOIHBIA CKeNeT,
(byHKIMOHANBHAS  TpPYINa, pajuKalg, H30MEepUsi, H30MEPHI,
TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIJIEBOAOPOIbI, KHUCIOPOA- H
a30TcoJeprKaIlIue COeTUHEHNS, OMOIOTHYECKH aKTUBHbBIE BEIIECTBA
(yrneBoabl, JXUpbI, O€IKH), MOHOMEp, IOJHUMEP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIMHEHHS); TEOPUU U 3aKOHBI
(Teopusi XMMHUYECKOTO CTPOCHHS oOpraHuueckux Bemects A.M.
BytnepoBa), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XHMHH,
(hakTOJIOTHMUECKNE CBEJCHUSI O CBOMCTBAxX, COCTAaBE, MOJYYCHHH H
0€301acHOM  WCTIOJIb30BAHUM  BAKHEHIIMX HEOPTaHUYECKUX |
OpPraHMYECKUX BEHIECTB B OBITY W MPAKTUYECKOW AESITETHHOCTH

YCJIO0BCKa

C(I)OpMHpOBaHHOCTL yMeHI/Iﬁ BBIABJIATE XAapPAaKTCPHBIC TPU3HAKU
HOHHTHﬁ, yCTaHaBJIMBATb nux B3aMMOCBA3b, HUCIIOJIB30BaTh
COOTBCTCTBYIOIIHUE TMOHATHA IIPH OINKMCAaHWHN COCTaBa, CTPOCHHA H

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUMN

1.4

C(OPMHPOBAHHOCTE ~ YMEHMH  HCIONB30BaTh  XUMHUYECKYIO
CUMBOJIUKY JUISI COCTABJIEHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX

(pa3BEpHYTOH, COKpamEHHON) (OPMYNI OpPraHMYECKUX BEIIECTB H




1.5

1.5

1.6

YPaBHEHUN XUMUYECKUX PEAKLNN, U3TOTABIUBATh MOJEIHN MOJIEKYJI
OpPraHMYECKHUX BELIECTB M WUIIOCTPAlMM HMX XMMHYECKOIO U

IIPOCTPAHCTBCHHOI'O CTPOCHHA

ChopMUPOBaHHOCTh YMECHUH yCTAaHABIMBATH IPHUHAUICKHOCTD
W3YYCHHBIX OPraHMYECKUX BEUIECTB MO0 MX COCTaBY U CTPOCHHUIO K
onpeneaéHHOMy Kiaccy (Tpynne) coeauHeHud (yriaeBOAOPOJbI,
KHCJIOPOA U a30TCOJEPIKAIIUE COSIUHEHHSI, BHICOKOMOJICKYIIPHBIE
COCJIMHEHUS), JaBaTh WM Ha3BaHHUS [0 CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

Cq)OpMI/IpOBaHHOCTL YMCHUA ONPCACIIAThL BU/BI XUMHYECKOM CBS3U

B OpPraHMYECKHUX COEUHEHMSIX (OJUHApHBIE U KPAaTHbIE)

ChopMUpOBaHHOCTb yMEHHUS TPUMEHATH: IOJIOKEHUS TEOPUH
CTPOEHHsI opraHudeckux Bemects A.M. bymiepoBa s
OOBSICHEHUS] 3aBHUCHUMOCTH CBOICTB BELIECTB OT HMX COCTaBa U

CTPOCHHUA,; 3aKOH COXPAaHCHUS MACChl BCIICCTB

2.1

2.2

Vr. JICBOJAOPOABI. Kncnopoz[cozlepxcamne n a30TCOACPIKAIIUC

OpPraHn4CCKHUC COCAUHCHUA. BLICOKOMOJ'ICKy.]'IHpHLIC COCANHCHUA

ChopMupoBaHHOCTh YMEHMI MPHUBOIUTH TPUBUAIbHBIC HA3BAHUS
OTJIENbHBIX OPTAaHMUYECKUX BEIIECTB (ITHJICH, MPOIMUIIEH, alleTHIICH,
STUJICHTJIMKOJb, TIUIEpUH, (PeHom, Gopmanbaeru, aneraibIeru/l,
MypaBbUHAs KHUCJIOTA, YKCYCHasl KHCJIOTa, OJICMHOBAs KHUCIIOTA,
CTeapuHOBasl KUCIIOTa, TJIIOK03a, PpyKTO3a, Kpaxmall, IeJIII03a,

TJTAIIVH )

CdopmupoBaHHOCTh YMEHHI XapaKTEepHU30BaTh COCTaB, CTPOCHHE,
¢bu3nuecKkue ¥ XMMUYECKHUE CBOWCTBA THIMHMYHBIX MpECTaBUTENEH
paSJ'H/ILIHI)IX KJIaCCOB OpFaHquCKHX BCIIICCTB (MeTaH, 9TaH, OTHUJICH,
MPOTWICH, aneTusieH, OyraaueH-1,3, metundyraauen-1,3, 6eH3om,
METAHOII, 9TaHOII, STHJIEHTIUKOIb, TIIULEPHH, dbenom,
alcTaabaCTrua, MypaBI)I/IHaH nu YKCYCHaH KHUCJIOTBI, TJIFOKO3a,

Kpaxmall, [[eJUTI0JI03a, aMUHOYKCYCHasl KHCII0Ta)

2.3

2.4

ChopMHUpPOBAaHHOCT, YMEHHUS HWJUIFOCTPHPOBATH TEHETHYECKYIO
CBSI3b MEXKJy THUIHYHBIMH MPEICTABUTEISIMHA PA3JIUUYHBIX KJIACCOB
OpPraHMYEeCKUX  BEIIECTB  YPAaBHEHUSMU  COOTBETCTBYIOIIUX

XUMHUYECKHX PEaKIUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT
ChopMUpOBaHHOCTh ~ YMEHHMS  XapaKTEPH30BaTh  HUCTOYHHUKH
YTJIEBOAOPOIHOTO ChIpbs (HE(PTh, MPUPOAHBINA ra3, yroiyb), CliocoOb

WX TepepabOTKM M MPaKTUYECKOe MPUMEHEHHE MPOJYKTOB




nepepadboTKu

XUMHUA U KU3HL. PacuéTrl

3.1

3.2

ChopMupOBaHHOCTh YMEHMH BIIQJAECTh CHUCTEMOW 3HaHMHA 00
OCHOBHBIX METOJ[aX HAYYHOTO MO3HAHMSA, UCIIOJIB3YyEMbIX B XUMHHU
IpU W3YyYCHUHW BEIIECTB W XMMHYECKHX SBJICHUH (HaOmoneHue,
U3MEpEHUe, OKCIEPUMEHT, MOJCIMPOBAaHKUE), HCIOJIb30BATH
CHCTEMHBIC XHMHYECKHE 3HAHMA /IS TPUHATHS pPEUICHUH B
KOHKPETHBIX >KU3HCHHBIX CHUTYAIMSX, CBS3aHHBIX C BEIIECTBAMH U

X IPUMCHCHHUEM

CdopmupoBaHHOCTh YMEHUI CcOONIOAATh MpaBujia MOJIB30BAHUS
XUMHUYECKON MOCYAON U TabOpaTOpHBIM 0O0OPYIOBAHHEM, a TAKKe
MpaBWwia OOpamieHWsi C BENIECTBAMH B COOTBETCTBUU  C
WHCTPYKIUSMH TII0 BBIIOJHCHUIO JIA0OPATOPHBIX XUMHUYCCKUX

OIIBITOB

3.3

3.4

ChopMupoBaHHOCTb ~ YMEHUH  IUIAHMPOBaTb U BBINOJHSATH
XMMHUYECKHI SKCHEPUMEHT (IPEeBpaIleHHs OPraHUYECKUX BEIECTB
MpU HArpeBAHUM, IMOJYYEHHE STHICHA M U3YYEHHUE €ro CBOMCTB,
KauCCTBCHHBIC PCAKIHUHU OPraHUYCCKUX BCHICCTB, ACHATypalud
OeIKOB TpH HarpeBaHUM, I[BETHbIE peaklIuu OenKoB) B
COOTBETCTBUM C TMpaBUJIaMM TEXHUKH OE30MacCHOCTH IpH
oOpallleHuu C BelIeCTBaMU M JIaOOpaTOpHBIM O0OpYIOBAHUEM;
OpeACTABIATE PE3YJIbTATBI XMMUYCCKOTO JKCIICPUMCHTA B (1)0pMe
3alUCH YpaBHEHHH COOTBETCTBYIOIIUX peakuuil U (GopMyaupoBaTh

BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

ChopmupoBaHHOCTH ~ yMEHHUU  TPOBOAWTH  BBIYUCICHHS IO
XUMHYECKUM YPaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA UCXOTHOTO
BEIIECTBA WJIM TPOJYKTa PEaKI[MU MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 HMCXOJHBIX BEIIECTB WM MPOJYKTOB

peaxiun)

3.5

3.6

C(I)OpMHpOBaHHOCTL YMCHI/Iﬁ KPpUTHUYCCKHU AHAJIIN3UPOBATH
XUMHNYCCKYTO I/IH(I)OpMaL[I/IIO, MMoJIy4acMyro0 M3 pa3HbIX HCTOYHHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

ChopMupoBaHHOCTb YMEHUH COOJIIOJATh IpaBHja SKOJIOTHYECKH
1enecoo0pa3Horo MoBeAeHUs B OBITY M TPYIOBOM NEATEIHHOCTH B
LIEJIIX COXPAHEHHSI CBOETO 3J0POBbSl U OKPYXKAIOUIEH MPUPOIHOMN
Cpenbl, 0CO3HaBaTh OMACHOCTb BO3ACUCTBHS HA JKUBBIE OPTaHU3MBI

orp eﬂeﬂéHHbIX OpTraHUYCCKUX BCIICCTB, IIOHHUMas CMbICJI




nokazarens [IJIK (mpenenbHO OMyCTUMOW — KOHIIEHTpALUM),
MOSICHATH Ha NMpUMepax CIoCO0bl YMEHbIIEHHS U MPEeI0TBPAILECHUS

HUX BpEAHOI'O BOSHCﬁCTBHH Ha OpraHu3M 4€JI0BCKa

11 KITACC

Kon

NpoBepsieMoro

pe3yjabTara

HpOBepﬂeMble NnpeaAMETHDbIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 NnporpaMmal CpeaHeEro oﬁmero 06pa3OBava

1

11

TeopeTI/I‘leCKI/Ie OCHOBBI XMMHH

Brnagenue cuctemMoll XMMHYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKMHA JJIEMEHT, aToM,
ANIEKTPOHHAsT 000JI0OYKa aroma, S-, p-, O-3JIEKTPOHHBIC OpOUTAIH
aTOMOB, HOH, MOJIEKYJA, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEILHOCTD,
CTENEHb OKHUCIIEHUS, XMMHUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBI 00BEM, KpUCTAJUTMYECKasl PEmETKa, TUIbl XMMHUYECKHX
peaxiuii (OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, 9K30- u
SHAOTEPMHUUYECKHUE,  PEAKIMd  HOHHOro  oOMeHa),  pacTBOp,
AJIEKTPOJIMTBI, HEINEKTPOJIUTHI, DJIEKTPOJINTHYECKAs TUCCOLUALINS,
OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb XHMMHUYECKOH pEakLuw,
XUMHYECKOE  DPABHOBECHE); TEOpUM U 3aKOHBl  (TeopHs
ANEKTPOJIUTHYECKOW auccounannu, llepumonnueckuit 3axon [I.M.
MeHeneeBa, 3aKOH COXPaHEHHS Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUH S3bIK XMMHH, (DAaKTOJOTHYECKHUE CBEIACHUS O
CBOWCTBaX, COCTaBe, MOJYYEHHH M O€30MaCHOM HCMOIb30BaHUU
BOXHEUIINX HEOPraHWMYECKUX BEHIECTB B OBITY M IMPaKTHYECKON

ACATCIIBHOCTH YCJIOBCKA

1.2

1.3

C(I)OpMHpOBaHHOCTL YMCHI/Iﬁ BBIABJIATH XapPAKTCPHBIC IMPU3HAKHU U
B3aMMOCBA3b U3YYCHHBIX HOHHTHﬁ, IMPUMCHATH COOTBCTCTBYIOIIUC
IOHATUA TIIPU ONHWCAHHWU CTPOCHUA U CBOICTB HCOPTaHNUYCCKUX
BE€IIECCTB U UX HpeBpaIHeHHﬁ; BBISABJIATH B3aUMOCBA3b XUMHYCCKHX
3HaHUH C IMOHATHAMU n MMpEaACTaBICHUAMU APpyrux
CCTCCTBCHHOHAYYHBIX IPCAMCTOB

BrnaneHue OCHOBHBIMM METOJaMU HAaY4YHOI'O IMO3HAHUA BCHICCTB U
XUMHYECKUX SBJICHUU (Ha6JIIO,Z[CHI/IC, U3MCPCHUC, ISKCIICPUMCHT,

MOJICIIUPOBAHNE)

14

ChopmMupoBaHHOCTh YMEHUN ONpEAENATh BAaJICHTHOCTb U CTETEHb

OKHCJICHHUS XHUMHYCCKUX JJICMCHTOB B COCAWMHCHUAX PaA3JIMYHOI'O




1.5

1.6

1.7

COCTaBa, BHJ XUMHUYECKOM CBsi3u (KOBajJeHTHAs, WOHHAas,
MeTaJuInyecKas, BOJIOPO/THAS) B COEIMHEHMSIX, THUII
KPUCTAINIMYECKOW pPEIIETKH KOHKPETHOro BellecTBa (aroMHas,

MOJICKYJISIpHAsI, HIOHHAs, METaJUInuecKasi)

ChopMupoBaHHOCTh yMEHUU ONpEAeNsATh XapakTep Cpelbl B

BOAHBIX PAaCTBOpAX HCOPraHUYICCKHUX COGI[I/IHGHI/Iﬁ

ChopmupoBaHHOCTE YMEHUSI KJIACCU(DUIIUPOBATH XUMHUYCCKUE
peakuuyu 10  pas3JIMYHbBIM IpU3HAKaM (YUCIy M COCTaBy
pearupyroImux — BEIIECTB, TEIUIOBOMY  3(p(deKTy  peakiuw,
W3MCHCHHMIO CTCICHEH OKHUCIICHUS JJIEMEHTOB, OOpaTHMOCTH
peaKkIny, y4acTHIO KaTajin3aTopa)

ChopmMupoBaHHOCTh yMEHUW COCTaBISTh YpPaBHEHUS pEaKIIHid
Pa3JIMYHBIX THIIOB, IOJHBIE M COKPAILEHHBIC YPABHEHUS PEaKIUI
MOHHOTO OOMEHA, YUHUTHIBAas YCIOBUS, IPU KOTOPBIX 3TH PEaKIHU

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MPOBOJIUTH peaxium,
MOATBEP K IAOIIUE KayeCTBEHHbIN COCTaB pa3IMYHBIX
HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI,

MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

1.9

CdopmupoBaHHOCTH yYMEHUHN pacKpbIBaTh CYIIHOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakuuit MIOCPEICTBOM

COCTaBJICHUSA 3JICKTPOHHOT'O OajaHca 3TUX peaKI_II/Iﬁ

1.10

CpopMHUpPOBAaHHOCT, YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKOMN pCaKkiuun OT pa3JINIHbBIX (I)aKTOpOB

1.11

2.1

2.2

ChopMupoBaHHOCTb YMEHHUH OOBICHATH XapaKTep CMEIICHUs
XUMHYECKOTO  DPABHOBECHS B  3aBUCUMOCTH OT  BHEIIHETO

BozaeiicTBus (npuniun Jle [larense)
OO6m1ast 1 HeOpraHUYECKask XUMUS

CdopMHUpOBaHHOCTH YMEHUHN PACKPBIBaTh CMBICT [leproanueckoro
3akoHa  J[.MI. MeHneneeBa ® JEMOHCTPHpPOBAThH  €ro
CUCTEeMATHU3UPYIOIIYIO, OOBSCHUTENbHYI0O W MPOTHOCTUYECKYIO
byHKIIII

ChopmupoBaHHOCTE YMEHUH  XapaKTepU30BaTh  DIEKTPOHHOE
CTpOCHHE aTOMOB XHUMHYECKHUX JJIeMeHTOB |4 mepuomoB
[lepuonuueckoit  cucTeMbl  XUMUYECKUX  dneMeHToB  J[.H.
MeHzeneeBa, HUCMONB3yS MOHATHA «S-, P-, O-37€KTpOHHBIC

opouTanm», «QHEPreTU4eCcKue YPOBHUY, OOBSICHATH




2.3

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX IJIEMEHTOB U UX
COoeUHEHUI Mo mepuoAaM M rpynnam [lepuoguyeckoil crCTEMbI

xumudeckux diemenToB .M. MenaeneeBa

CdopMHUpOBaHHOCTH YMEHUH XapaKTepU30BaTh (OMHUCHIBATH) OOIIIHE
XMMHAYECKHE CBONCTBA HEOPraHWYECKHX BEIICCTB Pa3JIMYHBIX
KJIACCOB, TMOJATBEPKJAaTh CYIICCTBOBAHHE TCHETUYCCKOW CBSI3U
MEXIY HEOPraHWYECKUMH BEIIECTBAMHU C IOMOIILI0 YpaBHEHUM

COOTBETCTBYIOIIUX XUMHWYCCKUX peaKHI/Iﬁ

2.4

ChopMupoBaHHOCT YMEHMH YCTaHaBIMBAaTh HPUHAMJIEKHOCTb
HEOPraHMYeCKUX BELIECTB 110 UX COCTaBY K ONPEAeIEHHOMY KJIacCy
(rpynme) coeauHeHMH (IPOCTbIE BEIIECTBA — METAUIBI U
HEMETaIbl, OKCHIbI, OCHOBAaHHUS, KHUCIOTBI, aM(pOTEpHbIE

TUAPOKCHJIBI, COJIH)

2.5

CpopMHUpPOBAaHHOCTP ~ YMEHHMM  HCIOJB30BATH  XUMHUYECKYIO
CUMBOJIMKY MJI1 COCTaBieHUS (OpMyn BEIIECTB M YpaBHEHHA
XMMHYECKHX peakiuii, cucteMarndeckyro Homenknarypy (IUPAC)
U TpUBUAIBHBIC HA3BaHUS OTACIHHBIX HEOPTaHMYECKUX BEIIECTB
(yrapHslifi Ta3, YIJIEKUCIBIM Ta3, aMMHaK, Trami€Has W3BECTbh,

HeraméHas HU3BCCTh, TUTHEBAA COMda, TUPUT U z[pyrI/Ie)

2.6

CdopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX
KJIACCOB, TOJATBEPKJIATh CYNICCTBOBAHHE T'C€HETHYECKON CBS3U
MEXITy HEOPraHWYECKUMH BEIIECTBAMHU C IOMOIIBI0 ypaBHEHUI

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CpopMHUpPOBAaHHOCT,  YMEHHMM  IUJITAHUPOBATh W BBITMOJHATH
XUMHUYECKUH SKCIIEPUMEHT (pa3loKeHHEe MEepoKCHIa BOJOpoAa B
MPUCYTCTBUHU  KaTajau3aTopa, OIpeAeJieHHe Cpeabl pPacTBOPOB
BEIIECTB C ITOMOIIGI0 YHHUBEPCATBHOTO WHIMKATOPa, BIUSHUE
pa3TUYHBIX (AaKTOPOB HA CKOPOCTh XUMUYCCKOW PEaKIMH, PEaKIInu
MOHHOTO 0OMEHa, Ka4yeCTBEHHbIE peakIMH Ha Cynb(dar-, kapOoHaT-
U XJIOpUI-aHHOHBI, = HA  KAaTHOH  aMMOHHs,  pEIICHUe
IKCIIEPUMEHTATBHBIX  3a7ad 1o  TeMaM  «MeTtauiel» |
«Hemerammel») B COOTBETCTBHM C  NPaBWIAMH  TCXHUKH
0€30MacHOCTH TPH OOpaIleHHH C BEIIECTBAMU U J1A0OpaTOPHBIM
o0opynoBaHUEM;  TPEACTaBIATh  PEe3yAbTaThl  XUMHUYECKOTO
JKCIepUMeHTa B (OpMe 3almuCH YPaBHEHUH COOTBETCTBYIOIIUX

peakuuii 1 GopMyIMPOBATH BHIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB




2.8

ChopmupoBaHHOCTE YMEHUH COOMIOIATh TPABHIA IOJB30BAHHUS
XUMHAYECKON MOCYIION | JIAOOPaTOPHBIM 00OpPYIOBAaHUEM, a TaKKe
npaBuja OOpalieHuss C  BEIIECTBAMH B  COOTBETCTBHH C
HHCTPYKIUUAMH 110 BBIIIOJIHCHUIO Ha60paTOpHLIX XUMHUYCCKUX

OIIBITOB

2.9

ChopmupoBaHHOCTE  YMEHUH  XapaKTepU30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEKAIME B OCHOBE IIPOMBILUICHHOIO IIOJy4YEHUs
CEepHOIl  KHUCJIOTBl, amMMHakKa, a Takke CGHOPMUPOBAHHOCTD
Mpe/ICTaBiIeHU 00 OOIIMX HAYYHBIX MPUHIUNAX U SKOJIOTHMUECKUX

HpO6JICMaX XUMHUYCCKOIr'o IMMporn3BOJACTBA

XUMHUA U KU3Hb. PacuéThl

3.1

CdhopMupoBaHHOCTD IIPEICTaBICHUN 0 XUMUYECKOU
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIA XUMHH
B TIO3HAHUM SBJICHUN NPUPOAbI, B (OPMHUPOBAHUHU MBILUICHUS U
KyIbTYpbl ~ JIMYHOCTH, €€ (YHKUUMOHAJIBHOW  I'PaMOTHOCTH,
HEOOXOAMMOM Ui pelIeHHs MPaKTUYECKUX 3a7jay M 3KOJIOTMYECKH

00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOJHOM

cpene

3.2

ChopMupOBaHHOCT ~ yMEHUH  KpUTHYECKHM  aHAIM3MPOBATH
XUMHUYECKYI0 MH(POPMAIHIO, MOJIYy4aeMyl0 M3 pa3HbIX UCTOYHHMKOB

(cpencTBa MaccoBOif KOMMYHHUKALIMH, ceTh IHTEpHET U Apyrue)

3.3

3.4

3.5

CchopMupoBaHHOCTh YMEHMH COONIO/AaTh MpaBMJIa HKOJIOTHYECKU
1enecoo0pa3Horo MoBe/ieHusl B ObITY U TPYAOBOM JESATEIBHOCTH B
LEJIAX COXPAHEHHs CBOETO 3JI0POBbSI M OKPY)KAIOLIEH MPUPOIHON
cpensl

Oco3HaBaTh OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3MBI
ONpeAeNEHHbIX BEIIECTB, MNOHWUMAas cmbica mokazarens [I/IK,
MOSICHATH HAa MPUMEpaxX CrocoObl YMEHBIIICHHS U TTPEIOTBPALICHHS

HUX BpEAHOT'O BO3JCHCTBUS Ha OpTraHu3M 4YCJIOBCKaA

ChopmupoBaHHOCTE ~ YMEHUH  MPOBOIUTH  BBIYHCICHUS  C
WCIIOJI30BaHUEM TOHSTHUSI «MAacCcoBast J0Js BEIIECTBA B PACTBOPEY,
O00BEMHBIX OTHOIIICHWUH Ta30B MPH XUMHUYCCKUX PEAKIUAX, MACCHI
BEIIECTBA WM O0bEMa Ta30B 10 W3BECTHOMY KOJHYECTBY
BEIIECTBa, Macce WM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO d(ddekra peakiuu HA OCHOBE 3aKOHOB

COXPAaHEHHUS MACChl BELIECTB, MPEBPAILEHUS U COXPAaHEHUS YIHEPTHH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
1

11

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOfI XUMHNHN

[IpenMer opranuueckoil XUMHU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B
MOJIyYEHUU HOBBIX BELIECTB M MaTepHasioB. TeopHsi CTPOCHUS OPraHUYECKUX
coenuHenuit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

CrpykTypHble (OPMYJIBl OPraHUYECKHX BEIISCTB. | OMOJIOTHS, H30MEpHsL.
XUMHYeCcKasl CBS3bL B OpraHu4€CKUX COCIMHCHUAX — OJHMHAPHBIC M KPATHBLIC

CBA3U. HpeHCTaBHeHI/IC (6] KJIaCCI/ICbI/IKaI_II/II/I OpPraHn4YCCKuX BCUICCTB

1.3

2.1

Homenkmatypa  opraHuueckux  COeAMHEHUM  (cuUcTeMaThdeckas)) W
TPUBUAIIbHBIE HAa3BaHUS BaXHEHUIINX MPEACTABUTENECH KJIACCOB OPTaHUYECKUX

BEILIECTB
YTIeBo0pOoabI

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYeCKMi psan. MeraH u 3TaH —
NPOCTEHIINE MPEICTABUTENN AITKAHOB: (PU3NYECKHE U XMMHYECKHE CBOICTBA
(peakuuy 3aMelIeHHMs] U TOPEHUs), HAXOXACHHWE B MPHUPOJE, MOJyYyeHHE U

IMPUMCHCHUC

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psiA. DTUJIEH U HPOMMIEH —
poCTelIINe MPEJCTaBUTENN AIKEHOB: (PU3MYECKHE U XMMHUYECKUE CBOMCTBA
(peakMM THIPUPOBAHUS, TaJIOTEHUPOBAHUS, THUApAaTallUM, OKHUCIEHHUS U
MOJIMMEPU3ALIH ), IOTyYEeHUE U IPUMEHEHHE

Ankanuensl: Oyraauen-1,3 um MerunOyragueHn-1,3: crpoeHue, BaxHeiine
XUMHYECKHE CBOICTBa (peakiust MOJIMMEPHU3AITUN ). [Tonyuenune

CUHTCTUYCCKOI'O Kay4dyKa U pC3UHLbL

2.4

2.5

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psijl. ATETHUICH
— MPOCTEUIINI TPEICTaBUTENb AKMHOB: COCTaB, CTpOeHHUE, (PU3MUYECKUE U
XUMHYECKHE CBOHCTBa (peakIMu TUIAPUPOBAHUS, TaOTEHUPOBAHUSA,

TUpaTaliu, TOPEHHUs ), TOTy4YeHUE U IPUMEHEHHE

Apenbl. benson: cocra, crpoeHue, ¢u3NYECKHE UM XHUMHUYECKHE CBOMCTBA
(peakuuy TaJOreHUPOBAHUS W HUTPOBAHMS), TOJIyYEHHE U TNPUMEHEHHE.
Tomyon: cocraB, cTpoeHue, (pU3NYECKHe U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAHUS U HUTPOBAHMS), MOJyYeHUE U MpUMEHEHHEe. TOKCHUYHOCTb
apeHoB. ['eHeTnyeckas CBsI3b MEXIy YIVIEBOJOPOJAaMH, MPUHAUIEKAIUMHI K

Pa3InuYHBIM KJ1acCaM




2.6

[IpuponHble HMCTOYHUKM YINIEBOLOPOAOB. I[IpupoaHslli ra3 W IOIYTHBIE
HedrsabIe ra3el. Hed1h u €€ npoucxoxknenue. CriocoOsl mepepadoTKu HeTH:
MEPEroHKa, KPEKUHI (TEPMUYECKHI, KaTaqTuTHUeCcKuii), muponus. [IpoaykTs
nepepaboTku HepTH, WX TNPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.

KamMeHnHslil yroib 1 mpoyKThl €ro nepepadoTKu

Kucnopoacoaepxaiiiue opraHuyecKue COeqMHEHMS

3.1

3.2

3.3

[IpenenbHbple OIHOATOMHBIE CHOUPTHL. MeTaHON M 3TaHON: CTPOECHHE,
busznyeckue U XMMHUYECKHE CBOMCTBA (pPEaKklUu C aKTUBHBIMH MeETallIaMH,
raJIoreHOBOJIOPOIaMU, TOpEHHE), MpUMeHeHHe. BogopoaHbie CBSI3U MEXay
MOJIEKYJIaMU cIupTOB. JlelicTBHE MeTaHOIa U ATaHOJIa Ha OpPraHU3M YeJIOBEKa.
MHoOroaTtoMHbl€  CIHUPTBHL.  OJTUJICHIJIMKOJIb W  [JIMLEPUH: CTPOEHUE,
dusznueckue W XUMHYECKHE CBOMCTBAa (B3aMMOJEWUCTBHE CO IIETOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAs! PeaKIlysl Ha MHOTOaTOMHBIE ciupThl). JlelicTBre Ha

OpraHu3M 4YCJIOBCKA. HpI/IMeHeHI/IC MO epruHa U OTUJIICHTJIMKOJIA

@deHoNI:  CTpOEHHWE MOJICKYJNbI, (QHU3UYECKUE W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue dpeHomna

Anpneruapl ¥ keTtoHbl. Dopmanbaerun, —aneTanbIeruia:  CTPOCHHE,
¢usznueckne M XUMHYECKME  CBOMCTBa  (peakuu  OKHUCICHUS U

BOCCTAHOBJICHH A, KAUCCTBCHHBIC peaKHI/II/I), MOJIY4YCHHUEC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE IIPE/IEbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHast
KHCJIOTBI: CTpOEHHE, (PU3MUECKUE U XUMHUECKHE CBOMCTBA (CBOMCTBA, o0IIMe
JUI KJjlacca KUCIOT, Peaklus STepU(HKalMK), MOJTy4yeHHEe U NPUMEHEHHE.
CreapuHOBass M OJIEMHOBAas KHUCJIOThl Kak MPEACTaBUTEIN  BBICIIHUX
KapOOHOBBIX KHUCJIOT. MblJa Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, HUX

MoOIoIIee NeCTBUE

3.5

3.6

CnoxHbple >(upbl Kak MPOU3BOAHbIE KapOOHOBBIX KHCIOT. ['maponus
CIOXHBIX  3¢upoB. Kupel. I'maponus xupos. IlpumeHeHue KupoB.

buonoruueckas POJIb KUPOB

YrneBoapl:  cocTaB, KIacCH(UKalUs  YrIeBOAOB  (MOHO-, TU- U
noyimcaxapuael). [JIOKo3a — TIPOCTEHIINI MOHOCAXapui: OCOOCHHOCTH
CTPOCHHUSI MOJICKYJIbI, (PU3NYECKUE U XUMUUYECKHUE CBOMCTBA (B3aUMOJICHCTBIE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHayHBIM PACTBOPOM OKCHJIA
cepebpa(l), BocctaHOBIIEHHE, OPOKEHHE TIIOKO3bI), HAXOXKACHUE B TIPUPOJIE,
npuMeHeHue, Owuosorudeckas poib. DotocmHTe3. DpyKTo3a Kak H30MEp
rmoko3bl. Kpaxman u memtonosa Kak HpupojHble moiaumepbl. CTpoeHue
KpaxMmaia M 1eiutosio3bl. dusnueckne U XMMHUYECKHE CBOMCTBA Kpaxmaia

(ruaponu3, KauecTBEHHAs! Peakius C HOJAO0M)




A3oTcozeprKale OpraHn4eckue CoeAMHEHNS

4.1

4.2

AMUHOKHCIIOTHI KaK aM(pOTEpHbIe OpraHnyeckue coeannenus. duznyeckue u
XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha nmpumepe riuiuHa). buonornyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuas

benkn Kkak npUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepuunas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBA OEIKOB:

THJIPOJIN3, JCHATYpalKs, KAUeCTBEHHBIC PEaKIMK Ha OeJIKH

BricokoMonekynsipHble COEUHEHUS

5.1

5.2

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEPHU3aLUU, CPETHSA
MoJeKymsipHass macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYISIPHBIX
COEIMHEHUH — MOJTIMMEpU3aIIHs U MOJUKOHICHCALIHS

OKCHepUMEHTAIbHBIE METO/Abl HM3yYeHHUs BEIIECTB U UX MPEeBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,

I1acTMacc, kayuykos. [lonydeHre CHHTETHYECKOro KayuyKa U pe3UHbI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

TeopeTnyeckre OCHOBbI XUMHUHU

11

XuUMUYeCKUl 3neMeHT. AToM. Sapo aroma, U30TOMNBL. JIEKTPOHHAs
000J104YKa. DHEpreTuYeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-,
d-anemenTbl. OCOOCHHOCTH pacHpeeNicHUs] JICKTPOHOB MO OpOUTAISIM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(UTYpaIHs

aTOMOB

1.2

[Iepnonnueckuit 3akoH u [lepmonnueckas cucreMa XUMUYECKHX 3JIEMEHTOB
.. MenpneneeBa. Cpsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CUCTEMBI XUMHYECKUX 3JIeMeHTOB [[.M. MenzeneeBa ¢ COBpeMEHHOM Teopuen
CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHMUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIIECTB MO IPyIIaM U

nepuoaam. 3HaueHNE NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKH

1.3

Ctpoenne BellecTBa. XHMHYECKas CBA3b. BUIbl XMMUYECKOW CBS3U
(koBaJleHTHAsI HEMOJIIpHAsl W TOJNIApHAs, MOHHas, MeTamnndeckas). VoHBI:
KaTUOHBI M aHUOHBI. MeXaHU3Mbl 00pa3oBaHUsl KOBAJIEHTHOM XUMUYECKOU

cBs13U (OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN ). BomopoaHas cBs3b

14

BanenTHOCTh. DNEeKTpOOTpHUIIATEILHOCTh. CTENEHb OKUCICHUS




1.5

BemectBa  MONEKYISpPHOrO ¥ HEMOJICKYJISIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. [WIIBI KPUCTAJUIMYECKHX  PEIIETOK.
3aBUCHMOCTh CBOWCTBAa BEIIECTB OT THINA KPUCTAUIMYECKOH pEIIETKH.
ITonsaTtue o JAUCIICPCHBIX CUCTCMaAx. Uctunnnie un KOJUIOMAHBIC PACTBOPHI.

MaccoBast 107151 BEIIeCTBa B pacTBOpPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHMI. Homenkiatypa

HCOPraHNYCCKUX BCUICCTB

1.7

1.8

1.9

Xumuueckass  peakius.  Knaccudukanus — XUMHYECKHX — PEaKIuid B
HEOPraHWYeCKOM W OpPraHu4ecKOd XHWMHHU. 3aKOH COXpPaHECHHS MaccChl
BEIIIECTB, 3aKOH COXPAaHEHUS M MPEBpalCHUsS SHEPruM MPU XUMHYECKHUX

peakuusax
CKopocCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (haKTOPOB

O6paTI/IMI>Ie PCaKIu. XHUMHYECKOE PpaBHOBECCHC. (DaKTOpLI, BIUAOIIHNEC Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense

1.10

Onexrponautuyeckas auccounanus. CunbHble U ciaalble 31ekTpoauTsl. Cpena
BOJHBLIX PACTBOPOB BCIICCTB: KHUCJIAA, HeﬁTpaJIbHafI, mejIouHasd. PeaKIII/II/I

HOHHOI'0 OOMEHa

1.11

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC pcaKknun

2.1

HeopraHquCKaﬂ XUMUA

Hemeramnsl.  [lonmoxenne HemeramoB B llepuoaudeckon  cucreme
xumuueckux aneMeHnToB J.M. MeHneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
®dusnyueckre CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpuUMepe

KHCJIOpoJia, cepbl, hocdopa u yriepoia)

2.2

2.3

XUMHYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TajoreHOB, CEphI, a30Ta,
dbochopa, yrmepoma W KpeMHHS) M HUX COCIUHEHHH  (OKCHIIOB,
KHCIIOPOJICOICPIKAIUX KHUCIIOT, BOAOPOIHBIX coefauHeHwuit). [Ipumenenue

Ba)KHEHUIIIMX HEMETAIIJIOB U MX COCIUHEHUI

Merauel. [lonoxenue MeramnoB B Ilepuoandeckoil cucreMe XMMHYECKHX
anementoB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
obonouek atomoB MeTauioB. OOmue ¢u3HUecKue CBOWCTBA METAJIOB.

CraBbl METAILIIOB. BHCKTPOXI/IMI/I‘-IGCKI/Iﬁ paa HaHpH)KCHI/Iﬁ MCETAJIJIOB

2.4

XUMUYECKHE CBOMCTBA BaXKHEHIIMX METa/UIOB (HATpWUM, Kalnuid, KalbLUH,
MarHui, aJlOMUHHUHN, IIMHK, XpOM, *KeJe30, Me/ib) U UX coeauHeHui. Obuiue

CIIOCOOBI MOJIY4YCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAIJIOB B 6I>ITy U TCXHHUKE

2.5

I'enetnyueckas CBA3b HCOPTraHUYCCKUX  BCHICCTB, MNPUHAMICKAINUX K

Pa3IMYHBIM Ki1acCcaM




XUMUS U )KU3Hb

3.1

3.2

3.3

Ponp xuMuu B 00ECIIEUEHUN DKOJIOTUYECKOW, SHEPreTUYCCKOW U IMHIIEBOM
0€30MacHOCTH, pa3BUTHM MeAULIMHBL. [loHSATHE O Hay4yHBIX MeTo/ax

IIO3HAaHUs BEIIECTB U XUMHYCCKHUX peaKHI/Iﬁ

IIpencraBnenus o006 OOWMX HAyYHBIX [PUHLUMIAX [POMBIIIIEHHOTO
[IOJIyYEHUSI BaXKHEUIIMX BEIECTB. YENOBEK B MUPE BEILECTB U MaTEPUAIOB:
BAKHEUIIINE CTPOMUTENIbHBIE MAaTepUalbl, KOHCTPYKLMOHHBIC MAaTEepHUalbl,
KpPaCKH, CTEKJIO, KepaMHKa, MaTepUaibl Ul JICKTPOHUKU, HAHOMATEPHUaIbl,

OpraHUYEeCKHe U MUHEpaJIbHbIE YOOPEHHUS

Xumusa u 3O0POBLC UYCJIIOBCKA: IIpaBUJIa HCIIOJIb30BaHUSA JICKAPCTBCHHBIX
InpcIiapaToB, IIpaBUIad 0€30IaCHOTO HCIIOIL30BaHUS IpcIriapaToB OBITOBOH

XHUMHHU B HOBCCI[HCBHOﬁ KHU3HU
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