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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUSI U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHET0 00IIero o0pa3oBaHUsl CpeCTBAaMU Y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1ened W MNPUHLHIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OHa BHOCHUT CBOW BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOUEHHA B KU3Hb COLUYMA, MPOAOJKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW HAa  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlIeHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAILIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3HUIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATENHLHON W MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICTUBATH WMH(GOPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCA MHPOBO33PEHYECKONW OCHOBBI IS NOHWUMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYM MEXIy HOBbIMH (aKTaMHM U  TEOPETUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OOy4YaronMxcss NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OINPEAEIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MHpOpMAIIHN, HEOOXOIUMBIX JIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACIICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3pEHMs TJIaBHBIMU LIETSIMU U3YyYEHHS TpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIICHHE C HCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiud, HEOOXOJUMBIX IS MPUOOpETEHHUS
YMEHHI OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOMN U MMOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTHKA IeJIel U 3a/lay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKONH KOMIIOHEHTE COJIEp)KaHUus OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
HOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCAbHOU >KM3HU
JUTSL PEIICHUS TPAKTUYECKHUX 3aj1ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCATbHOE 3HAYCHWE Ui Pa3IUYHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB W XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BAHUS, TIOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

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

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUsI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XMMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMS BEIIECTB M HUX IIPEBPAILCHHIA:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYIJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUNA psill. DTUIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOyranueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TMpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUYECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolcmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



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

[IpuponHble HMCTOYHHMKHK YIJIEBOAOPOAOB. IIpupomHblii Ta3 W IONMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpEHHUE), MpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MEeTaJlJIaMH, KaueCTBEHHAsl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIETWA, AalETAIBIETHA:  CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHUYECKHE CBOWCTBAa (B3aUMOJACHCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIHMPTOB, KAaUeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W WX MPEBPAIICHUI:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIIOIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HAOII0ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacrpe/esieHrs AJIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMuueckux asnemMeHtoB J[. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHAbl XWMHWYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3y4YEHHsS] BEIIECTB M WX MPEBPALICHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPENICIEHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEakiuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHCJIOPOACOAEPIKAIINX KHCIOT, BOJOPOIHBIX COSTUHEHHUH ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IIeJI0uei, KaYeCTBEHHBIE PEAKIIMU Ha KATHOHBI METAJIIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIHUIAX POMBIILICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHn4ecKor xuMuM B 11 Kitacce OoCyIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KiIacCU(pUKAIKs, TEePUOANIYHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHEC BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAaoB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TMPOTpaMM CpeJHEro OOIIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIngHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» JTOCTUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpPaBWIAMH  TIOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  MpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJaromuxcsl Mo peaanu3aiuu OPUHATHIX B OOLIECTBE IIEHHOCTEN, B TOM YHUCJE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHbIX BUIOB YU4EOHOU NEsATEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHUBOB B TMOJYYEHHH M MOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUM, CBA3AHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAECKTOPUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOro OTHOILIEHUS K NPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIIBHOI'O IPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTMUECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKPYKAroIIeM MHpE Kak O €IMHCTBE MPHUPOABI M YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMM HOBOM 0a3bl MaTepUaIbHOW KYJIBTYpHI, PEIICHUH TI100aIbHBIX TPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJda W OKOJOTHYECKH KOMQPOPTHOM IKHU3HU KaXKIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHUS SBJICHUH OKPYKAOIIEro MUpPa U
MIPOUCXOAAIINX B HEM W3MEHEHUH, YMEHHUS JieJlaTh 0OOCHOBAaHHBIC 3aKIFOUCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIICIOBATEIBCKON ACITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IeHayYHbIe MOHATHUS, OTpa)Karollne
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHue, HAOIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHA y4eOHBIMH MO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MIOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUM;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHYeckas ¢(opMyla, ypaBHEHHE XUMHUYECKOU
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS Y BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB MCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKHX 3a/]ady, MNPUMEHEHUIO pa3JInYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTEepHETa), aHaNM3UpOBaTh MHPOPMALIMIO PA3IMYHBIX BUIOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaNKK, HEOOXOMUMOW [JI1 BBIOJHEHHS yYeOHBIX 3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIM A3BIK B KadyecTBE CpeAcTBa mpu pabore ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH J1€HCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHMS TO3UIMA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTUPOBATH MpeajaraéMblii  airoput™m ACHCTBUU Mpu
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH Ha OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

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

c(hOPMHUPOBAHHOCTh  IPEJACTABIICHHM O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JIOPOBBIO M MPUPOTHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, M a30TCOJAEpXkAIIUE COCAUHEHUS, MOHOMEp, IMOJIMMEp, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS MNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTABJICHHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIEHHON)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO UX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEIHIECTB (ITHIICH, MPOTMHIICH, alleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHos, HOopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHS MAacChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OpPraHMYECKUX BEHIECTB (METaH, 3TaH, STWJICH, MPOMHIIEH, alleTHJICH,
Oyramuen-1,3, MerunOyramueH-1,3, OEH30J7, METaHO], 3TAHOJ, STUJICHTJIUKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PpEaKIHUil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpPMHPOBAHHOCT, YMEHHUHA TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMUYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTa
peaKuu IO H3BECTHBIM Macce, 00BEMY, KOIUYECTBY OJHOTO M3 HMCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCT, YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUW OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHYECKUX SBJICHUH (HAOMI0IeHNE, N3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallMAX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH TUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
AKCIIEPUMEHT (TIPEBpAIICHUS OPTaHUYECKUX BEIISCTB MPU HATPEBAHHH, ITOTYUCHUE
THJIEHA M W3yYeHHUE ero CBOWCTB, KAa4YECTBEHHBIE PEAKIIMH OPTraHUYECKHX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWM, I[BETHHIE pPEaKIMU OEJKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH U JIA0OpaTOPHBIM O0OpPYAOBAaHWEM, TPEACTABIATH pPE3yIbTaThI
XUMHYECKOTO JKCIIEpUMEHTa B (OopMe 3alucHu YpPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
II€JIECO00Pa3HOTO TOBENEHUS B OBITY W TPYIOBOH MESITEIBHOCTH B IEIISAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS Ha OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJH XHMHUH B TO3HAHUMU SIBJICHHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHBIC NPHU3HAKA TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(OpPMHPOBAHHOCTh YMEHHUM HCIONb30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHAsl U3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJOPOJIHAS]) B COCTUHECHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBY K ONpPEAETEHHOMY Kiaccy/TpyIe
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MenaeneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OO CHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

cOPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHToB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPTETUUECKHUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrolluX BEUIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TTOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMi HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHWUYECKHUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTEep CMEIIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XMMHYECKUX PEAKIUAX, MacChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUJia MOJIH30BAHUS XUMUYECKON
nocyAod M JabOpaTopHBIM O0OpPYJOBaHMEM, a TaKXKe IpaBWwiia OOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh M BBINOJHATh XUMUYECKUI
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakliuu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE peaklUu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metaiey U «Hemeramibl») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOrO0 OJKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, IHTEpHET U ApyTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, IIOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TIO3HAHMS BEIIECTB H
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.
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rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeToH

21 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 [TpakTruyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaﬂ H OJICMHOBAs KHCJIOTHI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMOJIOTHYECKast POJIb KHUPOB
VYTaeBopl: COCTaB, Kiaccuukanus.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

28 Kpaxmai u 11emioi103a Kak mpupoTHbIe
MOJIUMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCTUHEHUS)

30 AMUWHBI: METUJIAMUH W aHUJITHH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYEeCKUE COCANHEHUS, UX
Ouonoruueckoe 3HadeHue. [lentuab

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHECHUIH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAYKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens oxkucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas padora Ne 1. «Brausiaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTa mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U BX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemeHToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJION€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMuyeckue cBoMCTBa a3oTa, (hocodpa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAUIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110




TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

28 KontponbHas pabora no remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poine xumMum B obecnieueHIH SKOJIOTUIECKOH,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacc/ Ky3nenosa H.E., I'apa H.H., JIEskun A.H.; nox pemxakuueit
npodeccopa Kaproroit A.A., AkiimorepHoe o01ecTBo «M3marenscTBo
«IIpocemenue»

» Xumus, 11 xnmacce/ Kyzuenosa H.E., JIéskun A.H., [llatanos M.A.,
AxkrmmonepHoe obmiectBo «M3narensctBo «lIpocBenienue»

» MeTonnueckoe nocodue. bazosrlii ypoBeHsb. 10 kiacc (aBTopsl O.C.
["a6puensn, C.A. Cnaakos). 192 c.

* Knura nns yunrens. basosiid yposenb. 10 knacce (aBropsl O.C. ['abpuensH,
N.I". Octpoymos, C.A. Cnagkos). 240 c.

* PaGouas Tetpans. bazossiil ypoBens. 10 kiacc (aBropsl O.C. I'abpuensn, C.A.
Cnankon). 144 c.

» KonTponbHbie 1 mpoBepouHbie padboThl. bazoBeiit ypoBeHb. 10 kiacc (aBTOpbI
O.C. I'abpuensn u ap.). 256 c.

» Opranuyeckas XuMus B TeCTax, 3a7a4ax U yrpaxxHeHusx. ba3oBbiii ypoBeHb.
10 xnacc (aBTopsl O.C. I'abpuensu, U.I'. Octpoymos, E.E. Octpoymoga). 400 c.
* XUMUYECKUI SKCIIEPUMEHT B 1IKoJie. ba3zoBelil ypoBeHs. 10 kinacc (aBTOpHI
O.C. I'abpuensu, JI.IL. Batnuna). 208 c.

* TeTpanb 1715 OLEHKHW KadyecTBa 3HAHUM 10 XUMUU. ba3zoBblil ypoBeHs. 10 kiacc
(aBTopse! O.C. I'abpuensan, A.B. Kynmosa). 112 c.

» Xumusi. bazosii ypoBenb. 10 kimacc. DnekTponHas hopma yueOHHUKA.



METOANYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1. Ky3nenoBa H.E. dopmupoBanue cuctem MoHATUN TPU O0yYEHUHU XUMUU:
KHUra g yuurens.- M.: IIpocsemenne, 1989.

2. Ky3nenosa H.E., [llatamoB M.A. npo6iieMHOe 00y4eHNE HA OCHOBE
MEKIPEIMETHOW UHTETpalluy ( Ha MPUMEPE TUCIUILUIMH €CTECTBEHHOHAYYHOIO
nukia): Yueonoe nocobue,-CII16.: O6pazoanue.1998.

3. Ky3nenora H.E., [llaranoB M.A. npo06ieMHO-UHTETpUPOBAHHBIN MOAXO U
METO/IMKA €r0 pean3aiui B o0ydeHnr XxuMuu // Xumus B 1mkosie.- 1993.-Ne3.
4. I'apa H.H., 3yeBa M.B. Xumus, cucrema 3ajaHuil 1151 KOHTPOJIA
00s13aT€JILHOTO YPOBHS MOJITOTOBKU BBIITYCKHUKOB OCHOBHOM IIKOJIBL.-M.:
BeHTaHa-I'pad,2003

5. TuroBa .M. Maitb1ii XuMu4eCKUi TpeHaxkep: TexXHOI0Tus OpraHu3aluu
aJanTUBHO-PA3BUBAIOLIUX AUATOr0B, KOMIUIEKT qUAAKTUYECKUX MAaTEpUATIOB JJIs

8-11 xmaccoB o6mieoOpa3oBaTeabHOM IKOJIBL.- M.: Bentana-I"pad,2001.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. IToptan pyHmaMmeHTaIbHOTO XUMHUYEeCcKoro oopazosanust ChemNet.

2. http://lwww.chemnet.ru Xumuueckas uadopmMaiimonHas ceth: Hayka,
oOpa3oBaHue, TEXHOJIOTUH

3. http://him.1september.ru I"azera «XuMus» ¥ CalT A1 yuutens «5 uay Ha



YPOK XUMHUI»
4. http://school-collection.edu.ru/collection/chemistry Enunas xomnekuus LIOP:
[MpenmeTHas KOJUICKIHS «XHMUSD

5. http://experiment.edu.ru EctecTBeHHO-HAYYHBIE SKCIIEPUMEHTBI: XUMHUSL.
Komnekmus Poccutickoro 061eo0pa3oBaTeIbHOTO MOpTaIa

6. http://www.alhimik.ru AJIXUMUK: caiit JI.IO. AnukbepoBoii

7. http://chem.rusolymp.ru Beepoccuiickast ouMITHaaa mKOJILHHKOB 10 XUMUAN
8. http://www.chemistry.ssu.samara.ru Opranndeckast XUMHUsL: SJICKTPOHHBIN
YUEOHHUK IS CPETHEH IIKOJIBI

9. http://www.hemi.nsu.ru OCHOBBI XMMHUU: 3JICKTPOHHBIN YUSOHHK

10. http://www.chemistry.ru OTKpBITBII KOJUTSIK: XHUMHSI

11. http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucranunonHas
OJMMITHAA [0 XMMHHU: TEIEKOMMYHHUKAIIMOHHBINA 00pa30BaTeIbHBIN MPOEKT

12. http://www.eidos.ru/olymp/chemistry /lucTaHiMOHHBIC 3BPUCTHUYCCKHUEC

OJIMMITNAbI 110 XUMHUHU

N3menenns OOII COO B cooTBercTBUM € puka3zoM Munnpocsemenus Poccun ot 09.10.2024
Ne 704 «O BHeceHUH U3MEHEHUN B HEKOTOpbIE MpUKa3bl MUHUCTEPCTBA MPOCBEIIEHUS
Poccuiickoit @enepanuu, kacaromumecs gpenepaabHbIX 00pa30BaTENbHbIX MPOrpPaMM Ha4alIbHOTO
o01rero o0pa3oBaHusi, OCHOBHOTO OOIIET0 00pa30BaHUsI i CPETHETO 00IIEero 00pa3oBaHUS

Tabmauma 15

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
oOpa3oBatenbHON porpamMmsl (10 kiacc)

Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM




IPOBEPSEMOTO
pe3ynbTarta

00pa3zoBaTeNbHON MPOTPaMMBbI CPETHET0 001IIeT0 00pa30BaHUS

1

Teopernueckrne OCHOBbI OPraHU4eCKOW XUMHUU

11

ChopMupoBaHHOCTh TPEACTABICHUH O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAy4YHON KapTUHBI MHUPA, POJIM XUMHUHU B IO3HAHUM SIBJICHHUU
OpUpOAbl, B (OPMHUPOBAHMHM MBIIUICHUS U KYJIbTYPbl JHMYHOCTH, €€
(GYHKIIMOHATBHOW  IPaMOTHOCTH,  HEOOXOAMMOW  JJii  pelleHus
MPAKTUYECKUX 3a7a4 W OSKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBBIO M IPUPOJIHOU Cpese

1.2

Biagenune cucreMOM  XMMUYECKMX  3HAHMM, KOTOpas  BKIJIKOYAeCT:
OCHOBOIIOJIAraroIue HIOHSTHS (Moutekyia, BaJICHTHOCTb,
3JIEKTPOOTPULATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJISIpHas ~ Macca,  MOJSIpHBIH ~ 00BEM,  yIJIEpOJHBIA  CKelleT,
byHKIMOHATBHAS rpymnmna, paaukail, u3oMepusl, HU30MEpBHI,
TOMOJIOTMYECKUN  DPsil, TOMOJIOTH, YIVIEBOAOPOIBI, KHUCIOPOA- U
a30TCOJepXkKAIlUe COEAMHEHMs, OWOJIOrMYEeCKd AaKTHUBHBIE BEILECTBA
(yrineBoapl, JKUpbI, O€IKH), MOHOMEp, IOJIMMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ COEIMHEHHUSA); TEOPUM U  3aKOHBl (Teopus
XUMHUYECKOTO CTPOCHHUSI opraHuyeckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKUH A3BIK XUMHHM, (PAKTOIOIHYECKHE
CBEJCHMSI O CBOMCTBaX, COCTaBe, I[IOJIy4eHMH U  0Oe30IacHOM
HCII0JIb30BAaHNN BAKHEHIIMX HEOPraHMYECKUX U OPraHUYECKUX BEILECTB B
OBITY M IPAKTHYECKOMN JCATEIIEHOCTH YEIOBEKA

1.3

ChopmupoBaHHOCTh YMEHUM BBISIBIATH XapaKTEPHbIC MPU3HAKH MOHITHIA,
YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLINE
MOHATUS TPU  ONHUCAHUM  COCTaBa, CTPOCHUSA M  IPEBpAICHUN
OPraHNUYeCKUX COCTUHEHUHN

1.4

c(hOpMHUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMUYECKYIO CHMBOJIMKY IS
COCTaBJICHHUS  MOJEKYJISPHBIX U  CTPYKTYpHBIX  (pa3BEepHYTOM,
COKpalleHHOW) (opMyl  OpraHMYECKHMX  BEIIECTB W  ypaBHEHUM
XUMHUYECKUX PEaKIuii, M3roTaBINBaTh MOJEIM MOJEKYJI OpPraHu4YecKhX
BCIICCTB MJId WILUIIOCTPpAMKU KX XHUMHYCECKOI0O W MPOCTPAHCTBEHHOI'O
CTpOCHHS

1.5

CdopmupoBaHHOCTH YMEHHUI YCTaHaBJIMBATh MIPUHAJIE)KHOCTD
W3YYECHHBIX OpPraHMYECKHMX BEHIECTB IO HX COCTaBY W CTPOCHHIO K
oTpeieNIeHHOMY Kiaccy (Tpymre) cCoequHEeHHH (yriIeBo0pOIbl, KUCIOPO.
MU a30TCOoJIepKAIINe COCAMHEHUS, BBICOKOMOJICKYJSPHBIE COCAMHEHUS),
JaBaTh UM Ha3BaHUS Mo cucreMmarndeckoit HomeHknarype (IUPAC)

1.5

ChopMUpOBaHHOCTb YMEHMS ONpEACNATh BHUAbI XUMHYECKOH CBSI3M B
OpPraHMYECKUX COEAMHEHUSX (OJUHApHBIE U KPaTHbIE)

1.6

ChopmMHupoBaHHOCTh YMEHUSI MPUMEHSTH: MOJOKEHHUSI TEOPUU CTPOCHUS
opranuueckux BemiectB A.M. bytiepoBa 1isi 00bsICHEHUS! 3aBUCUMOCTHU
CBOMCTB BELIECTB OT MX COCTaBA M CTPOEHUS; 3aKOH COXPAaHEHHUS MacChl
BEIIECTB




YrieBoaopobl. Kucnopoaconepxariue u a30TCOJIepIKaIINE
opraHqucxne COCIUHCHU . BI:ICOKOMOJIGKy.HHpHBIe COCANHCHUA

2.1

ChopmupoBaHHOCTE yMEHUW TPUBOAWTH TPUBHAILHBIC HA3BaHUS
OTJENbHBIX OPraHUYEeCKUX BEIIECTB (ITUJICH, MPOMMIIEH, alleTUJICH,
STWICHTJIMKOJb, TIHIEPUH, (EeHON, (QOpMaIbICTU, AaleTaabIACTH]I,
MypaBbMHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJIEMHOBas  KHUCIOTA,
CTeapHHOBAasI KMCIIOTA, TIII0K03a, (PYKTO3a, Kpaxmall, LeJUTI0I03a, TIHIIKH)

2.2

ChopmupoBaHHOCTE yYMEHHI  XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢du3nyecKkne W XHMHYECKHE CBOMCTBA THIMYHBIX IIPEJICTaBUTEIICH
pPa3NMYHBIX KIACCOB OpPraHMYECKHX BEIIeCTB (METaH, 3TaH, JTHJICH,
NMpONMWICH, amnetuieH, OyraaueH-1,3, wmerunOyraauen-1,3, OeHzoul,
METaHOJ, JTaHOJ, ATHICHTIWKOIb, TIUIEPUH, (EHON, areTambIerus,
MypaBbHHAasS W YKCYCHAas KHCJIOTBI, TIJIFOKO3a, KpaxMal, IeJUIIjI03a,
aMUHOYKCYCHasl KUCJIOTa)

2.3

ChopmupoBaHHOCT, YMEHHS HWILIIOCTPUPOBATh T'E€HETHYECKYIO CBSI3b
MEXK1y THIUYHBIMU NIPEACTABUTEIISIMU PA3ITUYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB YPAaBHEHUSIMU COOTBETCTBYIOIIMX XWUMHUYECKHX pEaKUHil C
HCIIO0JIB30BAHUEM CTPYKTYPHBIX (POpMYII

2.4

CdopmupoBaHHOCTH YMEHUS XapaKTepu30BaTh UCTOYHHUKHU
yIIEBOJIOPOAHOTO ChIpbs (HEQTh, MPUPOIHBINA Ta3, Yrojib), CIOCOOBI HX
nepepaboTKH U MPAKTHYECKOE MPUMEHEHHE MMPOTYKTOB IePepadOTKH

XUMHUA U KU3Hb. PacueTsl

3.1

ChopMHupoBaHHOCTE YMEHHM BIIaJIETh CUCTEMOW 3HAHHA 00 OCHOBHBIX
METOJIaX HAYYHOTO TO3HAHUS, HCIONb3yeMbIX B XUMHUU MPH H3yYCHHUH
BEIIECTB M  XMMHYECKUX sIBJeHUN  (HaOmoneHue, U3MEpeHHe,
AKCIIEPUMEHT, MOJICIHPOBAHHE), MCIOIb30BaTh CHUCTEMHBIE XUMHYECKHE
3HAHUS JUTS PUHSATHS PENICHUN B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM

3.2

ChopmupoBaHHOCTE  yMEHHH  cOONIOaTh  MpaBHJIa  TMOJIB30BAHUS
XUMUYECKON TOCyIod U J1abopaTOpHBIM O0OpYJOBaHUEM, a TaKkKe
mpaBmiia o0palleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU TIO
BBITIOJTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTBITOB

3.3

CpopMUpPOBAaHHOCT YMEHHUH IUIAHUPOBATH M BBIMOJIHATH XUMHUUYECKHUI
OKCIIEPUMEHT (MPEBPAIlEHUS] OPraHMYECKHX BEIECTB MPH HarpeBaHUH,
MOJTydeHUE ITWICHAa W HM3YUYCHHE €r0 CBOMCTB, KaUE€CTBEHHBIC PEAKIINH
OpPraHMYECKUX BEIIECTB, JeHATypalus OeIKOB MpU HArpEeBaHUU, [[BETHBIC
peaknuu OEKOB) B COOTBETCTBHM C TPAaBWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpallleHnH C BeHIeCTBaMHU U JIA0OpAaTOPHBIM 00OPYIOBAHUEM;
MPEACTABIATh PE3YIbTAThl XMMHUYECKOTO dKCIIEpUMEHTa B (OpME 3armucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuuid U (opMyIupOBaTh BHIBOJBI Ha
OCHOBE 3THX PE3YyJIbTaTOB

3.4

CpopMUpOBaHHOCTF YMEHHMM TPOBOJUTH BBIYHCICHUS IO XUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEeMa, KOJIMYECTBA MCXOJHOTO BEIIeCTBa WU




MPOJYKTa PEAKIMH M0 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJJHOTO U3
HCXOJHBIX BEIIECTB WM IPOIYKTOB PEAKIIMN)

3.5 ChopMUpOBaHHOCTh YMEHHMH KPUTHYECKH AHAIM3MPOBATH XMUMUYECKYIO
nH(pOpPMAILIKIO, MOJIyYaeMYI0 U3 Pa3HbIX UCTOYHHUKOB (CpeICTBa MAacCOBOMU
uHpopmanuu, cetb IHTEpHET U Jpyrue)

3.6 ChopmupoBaHHOCTE  yMEHHU  COONIOAATh MpaBWIA  AKOJOTHYECKU
1enecoo0pa3Horo MoBeAeHUS B OBITY M TPYIOBOM NEATEIHHOCTH B LIESIX
COXpaHEHHUs CBOEro 3J0pPOBbSl M OKPYKAIOLICH IPUPOJHOM CpEe.bl,
OCO3HaBaTh OMACHOCTh BO3JCUCTBUS Ha KHUBbIE OPTraHU3MBbI OIPEIEICHHBIX
OpraHMYEeCKUX BEIIEeCTB, MOHUMAas cMmbica mnokazatens [IJIK (mpenensHO
JOMYCTUMON  KOHLIEHTPAllMW), TOSCHATh Ha MPUMEpax CIOCOOBI
YMEHBILICHUS ¥ MIPESIOTBPAIIICHHUS UX BPEIHOTO BO3JCHCTBUS HA OPTaHU3M
YelioBeKa

Tabmura 15.1

[Iposepsiembie aneMenThI coaepkanus (10 kmacc)

Kon [IpoBepsieMblii 37IEMEHT COJIep>KaHuUs
1 TeopeTnueckre OCHOBBI OPraHUYECKOW XUMHUH
1.1 [IpenMeT opraHU4YecKOl XUMHUH: €€ BO3HUKHOBEHHE, pa3BUTHE W 3HAUYCHHUE B

IMOJIYYCHHNHN HOBBIX BCHICCTB U MATCPUAJIOB. TGOpI/Iﬂ CTPOCHUA OPraHUYCCKUX
CO@I[I/IHeHI/Iﬁ A M. BYTJ'IepOBa, €€ OCHOBHBIC ITOJOXCHUA

1.2 CrtpykTypHble (DOPMYNIBI OpraHMYECKHX BellecTB. ['oMoJorus, u3zoMepHs.
XuMuyeckasi CBS3b B OPraHMYECKUX COEIMHEHUSX - OJIMHApHbIE U KpaTHBIE
cBs3u. [IpencraBienue o KinaccupUKaMU OPraHUYECKUX BEIIECTB

1.3 HOMCHKHaTypa OpraHu4YeCKUux COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/IquKaﬂ) U TPUBHUAJIbHBIC
Ha3BaHUS Ba)KHEUIITNX HpeHCTaBHTGHeﬁ KJIaCCOB OPraHNYCCKUX BCUICCTB

2 YrieBoaopoas!

2.1 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psif. MeTaH U 3TaH - IpocTenIne
MPE/ICTaBUTENIN aJKaHOB: (U3NYECKHE U XUMHUYECKHE CBOWCTBA (peakuuu
3aMEIIEHUS U TOPEHUs), HAXOXKICHHUE B IIPUPOJIE, TIOJTYyYEHUE U IPUMEHEHHE

2.2 AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKUM psiA. ODTUIEH W TPONWIEH -
MPOCTEHUININE TPEACTABUTEIIN AIKEHOB: (U3MYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THApPATALUU, OKUCIEHUS U
MTOJTMMEPU3AITUH ), TIOTyUYEeHNUE U IPUMEHEHNE

2.3 Ankanuensl: OyramueH-1,3 u wMertunOyramueH-1,3: cTpoeHHE, BaKHEHIIHE
XUMHUYECKHUE CBOMCTBA (peakuus nojuMepusanuu). [lonydyeHue CHHTETHYECKOTO
KaydyKa U pe3UHbI

2.4 AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJOTUYECKUMA PsiA. AlETHUIICH -




MPOCTEHIINI TpPEACTaBUTENb AalKUHOB: COCTaB, CTpoeHHe, (GU3NYECKue u
XMMHUYECKHE CBOMCTBA (peaKklMK TUAPUPOBAHMUSI, TAJIOT€HUPOBAHMS, TUAPATALNH,
TOpPEeHHUsI ), OJy4YEeHUE U IPUMEHEHHE

2.5

Apenbl. benson: cocraB, crpoeHue, (U3NYECKHME W XHMHUYECKHE CBOWCTBA
(peakuuy raJJoreHUpOBaHUs U HUTPOBAHUS ), IOJYyYEHHE U IpUMeHeHue. Toiyou:
COCTaB, CTpOEHME, (HU3UUECKHe M XUMHUYECKHE CBOMcTBa  (peakuuu
raJIOTEHUPOBAHNUSA W HUTPOBAHMS), IOJYyYEHUE MU IMPUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTnyeckas CBSI3b MEXIY YIJIEBOJOPOJAMHM, MNPUHAUICKAIUMU K
pa3IMYHbIM KJaccaM

2.6

IIpuponHble HUCTOYHHMKHU YriaeBOAOponoB. IlpupomHbIi ra3 © IOIYyTHBIE
Hedrsabie Tazpl. HedTh u ee nmpoucxoxkaenue. CrocoObl nmepepadoTKu HEPTH:
[IEPETOHKA, KPEKHUHI (TEpMUYECKUH, KaTaJUTHUECKuil), nupoiu3. [IpoaykTsl
nepepaboTku He(TH, UX IPUMEHEHHUE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBbII
YToJib U IPOJYKTHI €T0 NepepadoTKu

Kchopoz[coL[epxcamHe OpraHU4YCCKHUEC COCANHCHUA

3.1

[IpenenbHBIC OJHOATOMHBIC CIIUPTHI. METaHOI M ATaHOJI: CTpOeHUE, (PU3nIeCcKre
M XUMHYECKHE  CBOWCTBa  (peakuuu C aKTUBHBIMH  METaJlJIaMH,
raJloreHOBOJIOPO/IaMU, TOpEHHE), NpUMEHeHHe. BomopoaHbie CBS3H MEXKAY
MOJIEKYJIAMH CIIUPTOB. /[eiCTBME METAaHOJIa W 3TaHOJIa HAa OPraHW3M YEJIOBEKA.
MHOroaroMHbI€ CIUPTHL. DTUJICHTIUKOb U TIUIEPHH: CTPOCHHE, U3HUECKUE U
XUMUYECKUE CBOMCTBAa (B3aMMOJIEWCTBHE CO  IIEJTOYHBIMH  METaJIaMH,
KauyeCTBCHHAs peakiMs Ha MHOTOATOMHBIC CIHPTHI). JlelicTBHME Ha OpraHus3M
yenoBeka. [ [puMeHeHue rmuepruHa u STUIICHTJIUKOIIS

3.2

@deHoM:  CTpOEHHE MOJEKYJbl, (U3MYECKHe ¥ XHUMHYECKHE CBOWCTBA.
Tokcuunocts enona. [fpumenenue gpenona

3.3

AJ'ILI[GFI/II[BI N KCTOHBEI. cDOpM&J'IB,I[Gl"PII[, aleTalbACTU/: CTPOCHHUC, (1)I/I3I/I‘IGCKI/IG u
XHMHYCCKHE CBOMCTBA (peaKIlI/II/I OKHCJICHHUA M BOCCTAHOBJICHUS, KQYCCTBCHHBIC
peaKI_II/II/I), IMMOJIYYCHHUC U ITIPUMCHCHUEC

3.4

OnHOOCHOBHBIE TNpesebHble KapOOHOBBIE KHCIOTH.. MypaBbUHas M yKCYCHas
KHCIIOTBI: CTpO€HHuE, (pu3mueckre M XUMHYECKHE CBOMCTBa (CBOMCTBa, 0o0IIMe
Ul Kjacca KHUCIIOT, peakuusi 3Tepu(uKaluu), MOJTyd4eHHE U MpUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOIIEe JIeiicTBHE

3.5

CrnoxHble 3QUPBl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. I'MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. 'maponus xupos. [Ipumenenue xupos. buonoruueckast poinb
KUPOB

3.6

VYraeBopl: cocTaB, KiacCH(pUKaIMs YIIeBOJOB (MOHO-, M- U TMOJIMCAXAPHJIB).
I'moko3a - mpocredmnii MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJEKYJIBL,
¢u3nyeckre U XMMUYECKHE CBOWCTBA (B3aMMOAEWCTBUE C THAPOKCHIOM MEIU
(IT), oxucnenve amMmmuadyHbIM pacTBopoM okcuzaa cepedpa (I), BoccranoBienue,
OpOKeHME TJIIOKO3bI), HaXOXKJIEHHE B MpPHUPOJE, MpPUMEHEHHE, OHOIornyecKas
ponb. ®orocunTe3. DpyKTO3a KaK U30MEP IIIOKO3bl. KpaxMail u 1neiioino3a Kak
npupoaHbie nonuMepsl. CTpoeHHe Kpaxmana M LEeUToJ03bl. PU3MYEecKUe U




XUMHUYECKHE CBOICTBA KpaxMaina (TUIPOIN3, KaUeCTBEHHAs PEAKIIHs C HOJI0M)

4 A3OTCO,Z[€p)KaH_II/I€ OpPraHNn4€CKUeC COCANHCHUA

4.1 AMUHOKHUCIOTHL Kak aM(pOTepHble OpraHuuYecKue coeAuHeHus. Pu3ndeckue u
XUMHUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha mpuMmepe TiuiuHa). buomoruueckoe
3HaYeHUE aMUHOKUCIOT. [lentu bl

4.2 benku kak mnpupoAHbIE BBICOKOMOJEKYJSpHbIE coequHeHus. IlepBuuHas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OelKOB. XMMHUECKHUE CBOWCTBA OEIKOB:
THJIPOJIN3, ACHATYpalKsl, KAUeCTBCHHbIC PEaKIMH Ha OCJIKH

) BricokoMoneKy s pHbIE COSMHEHMS

5.1 OcCHOBHbBIE TOHATHSI XHMHUU BBICOKOMOJIEKYJSPHBIX COEIUHEHHUI: MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIMMEPU3ALINH, CPEIHSASA MOJIEKYIIsIpHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHUHN -
MOJIMMEPHU3aLHsl U TIOJMKOHIEH AU

5.2 OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHs BEIIECTB W HUX IIPEBPAIICHUN:
03HaKOMJIEHHE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yykoB. [loiryueHre CHHTETUYECKOrO KaydyKa U pe3UHbI

Tabmuma 15.2

[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
obpazoBarenbHOU porpammsl (11 kmacc)

Kon [IpoBepsiemble MpeaMETHBIE pe3yIbTaThl OCBOEHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHON MTPOTrpaMMBbl CpEHETr0 0011IeT0 00pa30BaHUs
pe3ynbTaTa
1 Teopernueckne OCHOBBI XUMHUH
1.1 Bnanenune cucteMod XMMUYECKMX 3HAHWH, KOTOpas  BKJIKOYAET:

OCHOBOIIOJIAraloNINe MOHATUS (XMMHUUYECKHM 3JIEMEHT, aTOM, 3JIeKTPOHHas
oboyoyka aroma, S-, P-, O-2JIEKTpOHHBIE OpPOWTAIM aTOMOB, HOH,
MOJIEKYJIa, BAJIECHTHOCTD, JJIEKTPOOTPHULATEIBHOCTD, CTEIIEHb OKHUCIICHMUS,
XUMHYECKas CBSI3b, MOJIb, MOJIIpHAsh Macca, MOJSIpHBIL 00BeM,
KpUCTaJUINYECKasl peleTKa, TUIbl XUMHUYECKUX PeakUuuil (OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE, O5K30- M JHIOTEPMHYECKHE, PEAKUUU HOHHOIO
o0MeHa), pacTBOpP, 3IEKTPOJHUTHI, HEIIEKTPOIUTHI, AIEKTPOIUTHUYECKAs
JTUCCOLMAIMs, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOH
peakiMy, XUMHUYECKOE PpaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
JJIEKTPOJIUTHYECKON  auccoumanuu, Ilepmoguueckuit  3akon  [I.W.
Menpeneesa, 3aKOH COXPaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3bIK XUMHH, (PAKTOIOTHYECKHE CBEJICHHS O CBOMCTBax,
cocTaBe, IIOJyuYeHUHM U OE30MaCHOM HCMOJIb30BAaHUM  Ba)KHEHUIIMX
HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH JesATEeIbHOCTH
4eJI0BEKa




1.2

ChopmupoBaHHOCTh yMEHUN BBISBIATH XapaKTepHble MPHU3HAKU U
B3aUMOCBSI3b M3YUYCHHBIX TIOHSATUM, MPUMEHSATH COOTBETCTBYIOIIHE
MOHSATHS [IPH OMHCAHUU CTPOCHMSI U CBOMCTB HEOPTaHUYECKUX BEILIECTB U
WX TMpeBpalleHUM; BBIABIATH B3aUMOCBA3b XWUMHUYECKMX 3HAHUU C
MOHATUSIMH U MIPEJICTABICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

Bnanenne OCHOBHBIMH METOJAaMH HAYYHOTO IIO3HAHHS BEIIECTB H
XUMHUYECKUX  SIBIICHUH  (HAONIOJCHHWE, UW3MEpPEHHE, OSKCIICPUMEHT,
MOJICIIMPOBAHNE)

14

ChopMUpOBaHHOCTh yYMEHHUH ONpEACTSATh BaJICHTHOCTh M  CTCICHb
OKUCJICHUS XUMHYECKHUX JIEMEHTOB B COCJIMHCHHUSAX PAa3IMYHOTO COCTaBa,
BUJ XHMMHYECKOH CBsi3W (KOBQJICHTHAs, WOHHAs, MeETaJUIMYeCKas,
BOJOPOJHAs1) B COCOUHEHUAX, THUI  KPUCTALIMYECKOH  PEIIETKH
KOHKPETHOTO BEIIIECTBA (aromHas, MOJICKYJISIpHAS, MOHHas,
MeTaJuTH4ecKas)

1.5

ChopmupoBaHHOCT, YMEHUH ONpENeNsaTh XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTH YMEHHSI KJIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKITUH TI0
pa3IMYHBIM TpH3HaKaM (YUCIy M COCTaBy pPEarupyroliux BEIIECTB,
TerioBoMy 3(G(}EKTy peakiuy, HW3MCHCHHI0 CTENCHEH OKHUCIICHHS
AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YYACTHIO KaTaan3aTopa)

1.7

CdopmupoBaHHOCTH YMEHUN COCTABISTh YPABHEHHS PEAKIUil pa3IMuHbIX
TUIIOB, IOJIHBIE U COKpAIllEHHbIE YPaBHEHMsI peaKlMil MOHHOro oOMeHa,
YUUTBIBASL YCIOBUS, IPU KOTOPBIX 3TH PEAKLIUU UAYT A0 KOHIIA

1.8

CchopMupoBaHHOCTh YMEHHMH TPOBOAMUTH PEAKLMHU, MOJATBEPIKIAIOIINE
KAueCTBEHHBIH  COCTAaB  PA3JIMYHBIX  HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM IYyT€M MOHBI, MPHUCYTCTBYIOIIUE B BOJHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB

1.9

CpopMUpPOBAaHHOCT, yMEHUN pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIMHA MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO
OanaHca 3TUX peakuuit

1.10

CpopMUpPOBAaHHOCT,  YMEHHH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOHN peakiny OT Pa3indHbIX (PaKTOPOB

1.11

CdopmupoBaHHOCTE  yMEHUU OOBSICHATH  XapakTep CMeEIIECHUS
XMMHYECKOTO PABHOBECUS B 3aBUCHUMOCTH OT BHEIIHETO BO3ICHCTBUS
(mpunnun Jle Hlatense)

OO6m1ast 1 HEOpraHUYECKask XUMUS

2.1

CdopMupoBaHHOCTH YMEHUH pacKpbIBaTh CMBICT [leprnoamdeckoro 3akoHa
JAN. MenneneeBa W JIEMOHCTPUPOBATh €ro CHUCTEMATU3UPYIOLLYIO,
OOBSCHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKITUH

2.2

CpopMHUpOBAaHHOCTh YMEHUW XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHUX 3JIeMEHTOB 1 - 4 nepuoaos [lepuoguyeckoit cucteMbl




xuMudeckux snemeHToB .M. MenaeneeBa, HCIonb3ys noustus "s-, p-, d-
AJIEKTPOHHBIE ~ opOuTanmu", '"sHepreTmueckue ypoBHH", OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHMSI CBOMCTB XHUMHMYECKHUX DJIEMEHTOB M HX
COCIMHEHMM 1O mnepuojaM u rpynnam llepuonnueckoin cucTeMsl
xuMudeckux diaemenToB .M. Menaeneena

2.3

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
MOJTBEPXK/IAaTh  CYIICCTBOBAHME  T'CHETHYECKOM  CBSI3U  MEXIY
HEOPraHUYECKUMU BEIICCTBAMH C MTOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA

2.4

CdopmupoBaHHOCTH YMEHHUI yCTaHaBIUBATh MIPUHA/IIC)KHOCTD
HEOPraHWYECKUX BEIECTB II0 HMX COCTaBYy K OIPEAEICHHOMY KJAccy
(rpymmne) coeauHeHHH (MPOCThle BElIeCTBA - METaIbl U HEMETasllbl,
OKCH/JIbI, OCHOBaHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHUI UCHOIB30BATh XUMUYECKYIO CUMBOJIMKY JIS
cocTaBicHUS (OPMYNI BEIIECTB W ypPaBHEHUH XHMHUYCCKUX pPEaAKIIHA,
cucremarnyeckyro HomeHkiatypy (IUPAC) u TpuBuaibHble Ha3BaHUS
OTJIETIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbli ra3, YIJIEKHCIbIA ras,
aMMMaK, raiieHas U3Be€CTh, HETAIlICHAs! U3BECThb, MUTHhEBAs COJIA, MUPUT U

JpyrHe)

2.6

CpopMHUpPOBAaHHOCT, YMEHHMHM XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KIACCOB,
MOATBEPXKIAaTh  CYIIECTBOBAaHME  TEHETHYECKOM  CBSI3M  MEXIY
HEOPraHUYECKUMU BEIIECTBAMHU c MTOMOIIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUN

2.7

CdopMHpoBaHHOCTh YMEHMH MJIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN
IKCHEPUMEHT (pa3ioKeHHEe TMEepOKCHAa BOJOpPOJa B TMPUCYTCTBHH
KaTajau3aTopa, ONpEIENIEHHE Cpelbl PacTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAJIbHOIO WHAMKATOpPA, BIMSIHME pa3IM4YHBIX (AKTOPOB Ha
CKOpPOCTb ~ XMMMYECKOM  peakluuM, peakuud HOHHOro  OoOMeHa,
KayeCTBEHHbIE PEAaKLIMU Ha Cyib(ar-, KapOOHAT- U XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHMS, pEIlIEHHWEe OKCIEPUMEHTAIBHBIX 3a7ad [0 TeMaM
"Metamnsl" u "Hemeramnel") B COOTBETCTBMM C IpaBWJIAMHM TEXHUKU
0€30MacHOCTH TpH OOpalleHWH C BELIeCTBAaMH M J1JaOOpaTOpPHBIM
000pyZI0BaHUEM; TPEACTABIATh PE3yJbTaThl XMMUYECKOIO SKCIEPUMEHTA
B (QopMe 3anmucd  ypaBHEHUH  COOTBETCTBYIOIIMX  pEAKIHH U
(GbopMyIMpOBaThH BBIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB

2.8

ChopmupoBaHHOCTE  yMEHHH  COONIOAATh  MpaBWIa  IOJIb30BAHUSA
XUMUYECKOH TIOCYIOW U J1abopaTOpHBIM O0OpYJOBaHWMEM, a TaKKe
mpaBmiia oOpalleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMHU TIO
BBITIOJTHEHUIO JTa00PATOPHBIX XUMHUYECKHUX OTIBITOB

2.9

ChopMHupOBaHHOCTE YMEHUH XapaKTepHU30BaTh XUMHUYECKHE IPOIECCHI,
JeKalMe B OCHOBE MPOMBIIIJICHHOTO TONYyYEHUS CEPHOM KHCIOTHI,
aMMHaka, a Takke CHOOPMUPOBAHHOCTh TMPEACTABICHUN 00 OOIMX




HAaY4YHBIX IIPHUHOUIIAX HW 3KOJOTHYCCKUX HpO6HCMaX XHUMHUYECKOI'O

MIPOU3BOJICTBA
3 Xumus U xu3Hb. PacueTsl
3.1 ChopMupOBaHHOCTh TPEACTABICHUH O XWMHYECKOW COCTaBISIOLICH

€CTECTBEHHOHAy4YHON KapTUHBI MHUPA, POJIM XUMHUHU B IO3HAHUM SIBJICHHUU
npupoasl, B (OPMHUPOBAHUM MBIIUICHUS M KYJIbTYphl JHYHOCTH, €€
(GYHKIIMOHATBHOW  IPaMOTHOCTH,  HEOOXOAMMOW  JJii  pelleHus
NPAKTUYECKUX 3a/a4 M HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBBIO M IPUPOJIHOU Cpese

3.2 ChopMupOBaHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XMMUYECKYIO
UH(OPMAIIHIO, TTOJTy4aeMyI0 U3 Pa3HBIX MCTOYHHKOB (CpPEICTBA MAaCCOBOM
KOMMYHHKAIINH, ceTb VIHTEpHET U ipyTue)

3.3 ChopmupoBaHHOCTE  yMEHHI  COOMIONATh  MpaBUia  AKOJOTHYCCKH
1eJIeCO00Pa3HOr0 MOBECHHS B OBITY M TPYAOBOU NIEATEIBLHOCTH B IIEIISX
COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOLIEH NPUPOTHON CPEIbI

3.4 Oco3HaBaTb ~ ONAcHOCTh  BO3JEWUCTBUS  HA  JKUBBIE  OPraHU3MBbI
OIpEe/IeTICHHBIX BEIECTB, MOHMMas cMbica nokasatens [1/IK, moscusaTs Ha
IpUMeEpax CrocoObl yMEHBIICHUS W TIPEAOTBPAIICHUS WX BPEIHOTO
BO3/ICHCTBUS HA OPTraHNU3M YEJIOBEKa

3.5 ChopMupoBaHHOCTb YMEHUH MPOBOJUTH BBIYMCIEHUS C MCIIOJIb30BAaHUEM
MOHATHS ""'MaccoBasi J0Js BellecTBa B pacTBope", 00bEMHBIX OTHOLICHUM
ra3oB IPU XMMUYECKUX PEAKLUAX, MacChl BEIIECTBA MJIM 00bEMa ra3oB IO
U3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WIM 00beMy OAHOIO U3
YyYacTBYIOIIMX B peakIUH BELIeCTB, TEMIoBOro 3¢ddekra peakuuu Ha
OCHOBE 3aKOHOB COXpaHEHMs] MacChl BEIIECTB, IpEBpallleHus U
COXPAHEHHUS YHEPTUU

Tabmuma 15.3

[Tposepsiembie aneMenThI conepkanus (11 kmacc)

Kon [IpoBepsieMBIil 2JIEMEHT COAECPKAHUS
1 Teopernueckne OCHOBBI XUMHH
11 XuMHueckuil sneMeHT. AToM. Spo aroma, U30TOIBL. DJIEKTpOHHAsE 000JI0UKa.

DHepreTHYecKue YpOBHHU, MOJAYPOBHU. ATOMHBIC OpOUTAH, S-, P-, d-3JI€MEHTHI.
Oco6eHHOCTH pacIipe/ie/IeHUs] JIEKTPOHOB 10 OpOMUTAISIM B aTOMax 3J€MEHTOB
MEPBbIX YEThIPEX MEePUOOB. DIEKTPOHHAS KOH(UTYpaAIUs aTOMOB

1.2 [Tepnonnueckuit 3akoH u lleproanyeckas cucremMa XMMUYECKUX d1eMeHToB J[. M.
MenpeneeBa. CBs3p mnepuoanyeckoro 3akoHa M Ilepuognueckoil cucTemsl
xuMuyeckux aieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpPHUEW CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH HPOCTBIX U CJOXHBIX BELIECTB IO TPYINIaM M MEepUOJaM.




3HaueHue NepruoINYECKOro 3aKoHa B pa3BUTHH HAyKH

1.3

Ctpoenne BemniecTBa. XHMHYECKass CBA3b. Buabl XUMHUYECKOH  CBS3U
(KoBaJieHTHAsT HEMOJISIpHAsE M TOJsIpHAsi, HWOHHAs, MeTauinyeckas). WoHbL:
KaTHOHBI U aHUOHBI. MeXaHNu3Mbl 00pa30BaHUs KOBAJICHTHON XMMHUYECKOMN CBSI3U
(0OMeHHBIN ¥ TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MONEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUA. 3aKOH MOCTOSIHCTBA
cocTaBa BellecTBa. THIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA
BEUIECTB OT THUMA KpUCTa/indeckoil pemeTkd. IloHATHe o0 AucCHEepcHBIX
cucteMax. VMcTuHHBIE M KOJUIOMJHBIE pacTBOpPhHL. MaccoBasi 10js BEIIeCTBa B
pacTBope

1.6

Krnaccudukanusa Heoprannueckux coequHennii. Homenkinatypa HeopraHu4ecKux
BELIECTB

1.7

XuMudeckast peaxkuus. Krnaccudukanus XUMHYECKHUX peakuuii B
HEOPraHWYeCKOM M OpPraHWYeCKOM XMMHUHU. 3aKOH COXPAHEHHUS MACChl BEIIECTB,
3aKOH COXPaHEHHUs U IPEBPALICHHUS SHEPTUH IPU XUMUYECKUX PEAKLIUSIX

1.8

CKOpOCTh peakiuu, € 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOparumbie peakiuu. XUMHUYECKoe paBHOBecHwe. DakTopbl, BIUAIOIIME Ha
cocTtossHUE XxuMudeckoro paBHoBecus. [Ipunnun Jle [llarense

1.10

OnekrponuTrdeckas aucconnanus. CuipHble M cliadbie 3eKkTponuThl. Cpena
BOJHBIX PACTBOPOB BEIISCTB: KHCIIas, HEWUTpaiabHas, INIelouyHas. Peakmuu
HOHHOI0 0OOM€EHa

1.11

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC pcaKkuuun

Heoprannueckas xumust

2.1

Hemeramnsl. Ilonoxxenne HeMeramuioB B lleproanueckoi cucreMe XMMHUYECKHUX
anementoB JI.M. MeHnzeneeBa U 0COOGHHOCTU CTpOEHHUS aTomMoB. Dusuueckue
CBOMCTBA HEMETAJJIOB. AJUIOTPOIHSI HEMETAIIOB (HA IPUMEPE KUCTOPOa, CEPHI,

dbocdopa u yraeponaa)

2.2

XUMUYEeCKHE CBOMCTBA Ba)KHEUIINX HEMETa/IOB (TaJloreHOB, Cepbl, a30Ta,
dochopa, yriepoma W KpeMHHs) HW = MX  COCOWHEHUU  (OKCHUIIOB,
KHUCJIOPOJICOACPKAIIUX ~ KUCIOT, BOJOPOAHBIX coenuHeHuit). [lpumeneHue
BaXHEHIITNX HEMETAJIOB U UX COEINHEHNH

2.3

Meramnbl. Ilonoxenue MeramioB B lleprognyeckod cHucTeMe€ XHMHYECKHX
anemenToB J[.M. MenzaeneeBa. OCOOEHHOCTH CTPOCHMS JIEKTPOHHBIX 000JI0YEK
atomMoB MetaiioB. O0mme ¢puzndeckue cBoiicTBa MeTauioB. CIiaBbl METAJIIOB.
DNEKTPOXUMHUYECKHUN Psi/i HAIIPSHKEHUH METAIIIOB

2.4

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAUIOB (HATPUM, Kaluwid, KaJbIUH,
MarHui, aJIOMUHUN, IIUHK, XpPOM, KeJie30, MeIb) U uX coeaumHeHui. OOmue
CHOCOOBI MOTy4YeHHS MeTaUIoB. [I[pruMeHeHne MeTaioB B OBITY U TEXHHUKE




2.5

I'enetnueckas cBI3b HCOPraHNM4YCCKUX BCHICCTB, IMPUHAIICKAIINX K pa3JInYHbIM
Kj1accaM

XUMUS U )KU3Hb

3.1

Ponp xumum B 0OecCreYeHHHM HKOJIOTHMYECKON, DHEPreTUYECKOW W MHUIICBOM
0€30MacHOCTH, pa3BUTUU MeauLMHbL. [loHSATHE O HAay4HBIX METOAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUI

3.2

[IpencraBneHuss 06 OOMMX HAYYHBIX MPHUHIUIAX MPOMBIILICHHOTO IMOIYYSHUS
BOXHEHIIMX BeEIIECTB. YeIOBEK B MHUpE BEIIECTB M MATEPUAJIOB: BaXKHEUILIHE
CTPOUTEJBHBIE MaTepUalibl, KOHCTPYKLIMOHHBIE MaTepHuaibl, KpPAacKU, CTEKJIO,
KEpaMuKa, MaTepualibl Uil AJEKTPOHHUKW, HAHOMATEPHUANbl, OPTraHUYECKUE U
MUHEpaJIbHbIC YI00pEHUs

3.3

XuMusi M 30pOBbE UYEIOBEKAa: TIpaBWJIa HCIIOIB30BAHUS JIEKAPCTBEHHBIX
IpermapaToB, MpaBuiIa 6€30MaCHOTO MCITOJIB30BAHUS MPENapaToOB OBITOBON XHMMHH

B HOBCGZ[HCBHOﬁ KHN3HU

118.9. Jlns mpoBeieHus: €MHOT0 rOCYAapCTBEHHOT0 K3aMeHa 1o Xxumui (ganee - EI'D no
XUMHHU) HCIIONB3YEeTCsA TepeueHb (KOAM(HUKATOp) MpPOBEpsSEMBbIX TpeOOBaHHMA K pe3yibTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTelIbHOW MPOrpaMMBl CpPEAHEro o00Imero oOpa3oBaHUS U
AJIEMEHTOB COJICP KAHMUS.

Tabmuma 15.4

[Tposepsiembie Ha EI'D o xumuu TpeGoBaHus

K pe3yjibTaTaM OCBOCHUA OCHOBHOH O6p&30B8.T€J'IBHOfI IporpaMmabl

cpenHero o0Iero oopa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPe3yabTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MTPOTrpaMMBbl CPETHEr0 00111eT0 00pa3oBaHUs
TpeOoBaHUS
1 Brnanenue cuctemMolt XUMHUECKUX 3HAHUH, KOTOpasi BKIIFOYAET:
1.1 OCHOBOTIOJIAralolue TMOHATHS (XUMHUYECKUH DIIEMEHT, aTOM, H30TOIIbI, 3JIEKTPOHHA:

obojiouka aroma, s-, P-, d-3JIEKTPOHHBIC OPOUTAIM aTOMOB, OCHOBHOE M BO30YXIEHHO!
COCTOSIHME aToMa, MOH, MOJIEKYyJia, BaJeHTHOCTh, DJIEKTPOOTPUIIATENBHOCTh, CTEIEH!

okucienns, xumudeckas cBasb ( O° m T-CBA3D | yparupie cpasu), ruGpuamsanm
aTOMHBIX OpOUTaJel, KpUCTAIMUecKasi pelieTka, Mojib, MOJISIpHAs Macca, MOJISPHBIL
o0beM, MoJIsipHAsi KOHIIEHTpalusi, pPacTBOPbl (MCTUHHBIE, NUCIEPCHBIE CHCTEMBI)
KPUCTAJUIOTHAPATHI, YTIIEPOIHBIN CKeJIeT, (QyHKIMOHATIbHAS TPYIINA, PAJUKall, H30MEpH
CTpyKTypHast  ¢opmyna, u3zomepus  (CTpyKTypHas, reomeTpuyeckas  (Ifuc-
TPaHCU30MEpHs1), TOMOJOIMYECKHH psif, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOI- |
a30TcoJiepKalllie COeAUHEHHs], OMOJIOrMUYecKd aKTUBHbIE BellecTBa (YIJIEBOJbI, KUPDI
0eJIKu), MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIC COCTUHEHUS




KPEKUHT, pUGOPMHHT, THUIIBI XUMHYECKHX peakuit (OKHCIUATENBEHO
BOCCTAaHOBUTENIbHBIC, IK30- U IHAOTEPMHUUYECKUE, PEAKIIMH HMOHHOTO OOMEHa, TOMO- 1
reTeporeHHbie, 00paTuMbie U HEOOPATUMBIE), PACTBOP, AIICKTPOJIUTHI, HEAJICKTPOIIHUTHI
AJIEKTPOIUTHYECKAS JUCCOLIMAITHS, CTCTICHb JUCCOLIMAINH, OKUCJTUTEIIE
BOCCTAHOBUTEINIb,  JJIEKTPOJIU3, CKOPOCTh XHUMHUYECKOW  PEaKIUH, XHUMHYECKO!
paBHOBECHE)

1.2

TEOPUH U 3aKOHBI (TEOpUs] XUMHUYECKOTO CTPOEHUSI OpraHuveckux Beuects A.M
bytnepoBa, Teopus s3aeKTpoJUTHUECKON nuccouuanuu, llepmoanudeckuit 3axkon J[.U
MeneneeBa, 3aKOH COXpaHEHUS MAacCChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bI
XUMHH, MUPOBO33pEHUYECKUE 3HAHMS, JIEKAIIHEe B OCHOBE IMOHUMAHUS MPUYUHHOCTH I
CUCTEMHOCTH XHMMHYECKUX SIBJICHHI, COBPEMEHHbIE TIPEJICTABICHUS O CTPOCHHI
BElIECTBA HA AaTOMHOM, MOJICKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpeaACTaBICHHUA O MEXaHU3MaX XHUMHYCCKUX peaKuHﬁ, TEPMOANHAMHUYCCKUX ]
KHHCTHYCCKUX 3aKOHOMCPHOCTAX HX IMPOTCKAHUA, O XHMHUYCCKOM PABHOBCCHUU
AUCIICPCHBIX CUCTCMAX

1.4

(dakToNOrMUeCKue CBEACHHS O CBOWCTBaX, COCTaBe, TOJYyYCHHH U OE30MaCHON
WCIOJIb30BAHUN BA)XKHEWIINX HEOPTaHWYECKUX U OPraHUYEeCKUX BEIIECTB B OBITY I
MPAKTUYECKON JEATETbHOCTH YEJIOBEKa

1.5

o0mIre HAay4HbIC MPUHITUIBEI XUMUYECKOTO MPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTB:
CEpHOI KUCIIOThI, aMMHaKa, METaHoJIa, iepepaboTKU HEDTH)

ChopmMupoBaHHOCTH YMEHHI BHISBIISTH:

2.1

XapaKTCPHLBIC IIPHU3HAKH u B3aUMOCBA3b HN3YUCHHBIX HOHHTHﬁ, IIPHUMCHAT!
COOTBCTCTBYIOIIHUEC MOHATUSA IMPU OIMMCAHUHU CTPOCHUSA H CBOICTB HCOPTaHNYCCKUX 1
OpraHNYCCKUX BCHIECCTB U UX npeBpameHI/Iﬁ

2.2

B3aHMOCBSI3b XHMHYECKMX 3HAHUM C TMOHATHIMH U MNPpEACTAaBICHUAMU JOPYI'U:
npeaMeToB  JId 0ojice OCO3HAHHOI'O IIOHMMAaHHS H OOBICHEHUS CYIITHOCTI
MaTCpruaJIbHOI'O0 CIUHCTBA MHUpa

Cq)OpMI/IPOBaHHOCTB YMEHH UCITOJIB30BATh:

3.1

HAaNMMCHOBAHUA XHUMHUYCCKUX COG,I[I/IHCHI/Iﬁ MCKAYHApOAHOI'0 CORO3a TeOpCTquCKOﬁ )
HpHKHaI[HOﬁ XUMHHU U TPUBHUAJIBHBIC HAa3BaHHA BCUICCTB, OTHOCAIIMUXCA K HM3YUYCHHBIN
KJIacCaM OpTraHNYCCKUX U HECOPTraHNYCCKUX COCI[I/IHeHI/Iﬁ

3.2

XUMHUYECKYI0 CUMBOJIUKY JJII COCTaBJIeHUS (OpMYJI HEOPraHMYECKUX BEIIECTB
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEpHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (hopmy:
OpPraHMYECKUX BEIECTB

CdopMUpOBaHHOCTH YMEHHS KIIACCU(DUITMPOBATD:

4.1

HCOPraHNYCCKUC BEIICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAHUA U KPUTCPHUU IJL
KJ'IaCCI/I(I)I/IKaI_II/II/I HU3Yy4aCMbIX XUMHUUYCCKHUX 00BEKTOB

4.2

OpraHu4YeCKUC BCHICCTBA, CAMOCTOSATCIILHO BLIGI/IpaTL OCHOBAaHUA U KPUTCpHUU L
Knaccmbm(am/m N3Yy4aCMbIX XUMHUYCCKHUX 00BEKTOB




4.3

M0 Pa3UYHBIM TPU3HAKaM (YHCIYy M COCTaBy PEarupylolIMX BEMIECTB, TEIIOBOM)
3¢ dekTy peaknuu, HU3MEHEHHUIO CTENeHEW OKUCICHHSI JJIEMEHTOB, OOpaTUMOCTI
pEaKIMH, yIacTUIO KaTaln3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHUE aTOMOB (|
OCHOBHOM H BO30YXIEHHOM COCTOSHUM) W HOHOB XHMHYECKHUX D3JIEMEHTOB | - -
nepuosioB [lepuoanueckoit cuctemsl J.M. MenjeneeBa u ux BaJCHTHbIE BO3MOKHOCTH
UCIIOJIb3Ys TIOHATHS S-, P-, 0-3JICKTPOHHBIC OPOUTAIIH, SHEPTETHUECKUE YPOBHH

ChopmupoBaHHOCTE yMEHHSI OOBSCHATH 3aKOHOMEPHOCTH HM3MEHECHHSI CBOWCT!
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU COEIMHEHUH 110 IeprUoAaM U TpyInaM

ChopMupoBaHHOCTE YMEHHUSI COCTABJISITh YPAaBHECHUS XUMHUYECKUX DPEAKIHHA 1
pacKpbIBaTh UX CYILIHOCTH:

7.1

OKHUCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMI TOCPEACTBOM COCTABICHHS JIEKTPOHHOT
0anaHca 3TUX peaKIui

7.2

YpaBHCHUA peaKuHﬁ PA3JIMYHLIX TUIIOB; IIOJHBIC W COKPAIICHHBIC YPAaBHCHUA peaKum‘
HMOHHOI'O O6M€Ha, YUUTBIBaA YCJIOBUSA, IIPU KOTOPBIX 3TH PEAKIHUU UAYT JO KOHIIA

7.3

peakuuit TUAPOIIN3A, peakuuit KOMILIEKCO0Opa3oBaHus (Ha puMep
TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIAATh:

8.1

Ha KOHKPETHBIX HPHMEPAX XapakTep 3aBUCHMOCTH PEAKIHMOHHOM CIIOCOGHOCTI
OpraHUYECKHMX COEJMHEHMII OT KpaTHOCTH M TMIA KOBaJeHTHOMH cBssu (O~ u T-CBA3Y
), B3aHMHOTO BJIMSIHUSI aTOMOB U IPYII aTOMOB B MOJIEKYJIaX, a TAK)KE OT OCOOEHHOCTE]
pean3ayy PasIMYHbIX MEXaHU3MOB IIPOTEKAHUS PEaKIIUii

8.2

XapaKTepHbIe XUMHUYECKUE CBOMCTBA BEILECTB COOTBETCTBYIOIIMMH HKCIIEPUMEHTAMH 1
3aIUCSMU YPaBHEHUN XUMUYECKUX PEAKINI

CpopMUpPOBAaHHOCTH YMEHHUS XapaKTepU30BaTh COCTAB M BaXHEHIIHUE CBOWCTB:
BEILIECTB, NPHUHAMAIEKANIMX K ONPEIEICHHbIM KJlacCaM M TpYIIaM COEIUHEHHMI
(mpocTeie BemIecTBa, OKCHJBI, THAPOKCHUJBI, COJIM, YTIEBOJOPOJIBI, MPOCThIE A(DUPH]
CHUPTHI, GEHOIBI, aNBIACTUIbI, KETOHBI, KAPOOHOBBIE KHCIOTHI, CIOKHBIE dPUPHI, )KUPHI
YTJIEBO/IbI, aMUHBI, AMUHOKHUCIIOTBI, OSJIKH)

10

Cq)OpMI/IpOBaHHOCTB YMCHUA NTPOBOAUTHL PACUCTBI II0 XHUMHUYCCKUM (bopMynaM )
YpPaBHCHUAM XUMHUYCCKUX peaKuHﬁ C UCITIOJIB30BAHHUEM (1)I/I3I/Iq€CKI/IX BCIIMYHH:

10.1

Macchl (00bemMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUU, €CIIH OJHO U3 MCXOIHBL
BEIIECTB JAaHO B BHUJE pPacTBOpa C OMpPEIEICHHOW MacCOBOW JI0JIed pPacTBOPEHHOT
BELIECTBA UJIU 1aHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MJIM 00bEMHOM 10U, BBIX0/Ia IPOAYKTA PEaKIINH

10.3

TerT10BOTO A deKTa peakiui

10.4

00BbEMHEBIX OTHOIICHHH Ta30B




10.5

10 HaXOKJCHUIO XUMUYECKOH (pOpMyIIbl BeliecTBa

11

BJ'Ia,Z[CHI/IC CHCTEMOM 3HAHUU O MCTOJax HAYYHOI'O I103HaHHA SIBIICHUI MMpUpPOAD]
HCIIOJIb3YCMbBIX B CCTCCTBCHHLIX HAYKaX W YMCHUC HNPUMCHATL O3TH 3HAHHUA IIPI
OKCIICPUMCHTAJIbHOM HMCCJICAOBAHHUHN BCIICCTB U IJIA 00BACHEHUS XUMHYECKHUX SIBJIEHUM
HMCIOIIUX MECTO B IIPUPOJC, HpaKTquCKOﬁ JACATCIBHOCTH YCJIOBCKa U B HOBCGI[HCBHOi
KHU3HU

12

CdopmupoBaHHOCTH YMEHHUSI IPUMEHSATH (MCIIONIB30BATh) 3HAHUS O COCTaBE U CBOMCTBA:
BEILECTB ISl SKCIEPUMEHTAIBHON MPOBEPKH TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN
MPOTEKAaHNUs XUMHUYECKUX PpPEAKUUMH U  MPOrHO3UPOBAHMS  BO3MOXKHOCTEH W
OCYIIECTBJICHUS; CUCTEMHBIE XUMHUYECKHUE 3HAHUS JIJIsl OOBSICHEHUSI ¥ MPOTHO3UPOBAHU:
SIBJICHUHM, HMEIOIIMX €CTECTBEHHOHAYYHYIO NPHUPOAY; I HPUHATUS TPaMOTHBL
pelieHuid mpoOJieM B CUTYAIUSIX, CBSI3aHHBIX C XUMHCH

13

ChopMupOBaHHOCTh yYMEHHs IUIAHUPOBATh M MPOBOAUTH XUMMUYECKHH 3KCIIEPUMEH
(moimy4yeHue M H3y4YEHHE CBOWCTB HEOPraHMYECKUX M OPraHUYECKUX BEILECTR
KayeCTBEHHbIE PEAKIMM YIJIEBOJOPOJOB PA3IMUHBIX KJIACCOB U KUCIOPOJCOIECPIKALIM:
OpPraHMYECKUX BEILECTB, PEIICHHE HKCIHEPUMEHTAJbHBIX 3343y [0 PaclO3HABAHUK
HEOPraHMYeCKUX W OPraHMYeCKUX BEIIECTB) C COOJIIOJCHMEM IpaBUil OE30MAaCHOIY
oOpaleHus ¢ BellecTBaMHU M J1a0OpaTOpHBIM 000pynOBaHHEM; (HOPMYIHPOBATH LEJII
WCCIIC/IOBAHMSI, TPEJACTABISATE B PA3IUYHON (QopMe pe3yibTaThl AKCIEPUMEHTA
aHAJIM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTD

14

CpopMUpPOBAaHHOCTh YMEHHUS OCYIICCTBIISAThH IIE€JIEHANPABICHHBIN MOUCK XUMHYECKO]
uHbOpMallUd B Pa3IMYHBIX MCTOYHHMKAX (HayuyHas M ydyeOHO-HaydHas JIUTEpaTypa
cpeacTBa MaccoBod MHpopmauuu, cerb VHTEepHET U Apyrue), KpPUTUYECKI
aHAJIM3UPOBaTh XMMUYECKYI0 HH(pOpMalMIO, MepepadaThlBaTh €€ U MCIOJIb30BaTh |
COOTBETCTBHUH C MOCTABJICHHON yueOHOM 3a1aueid

15

CpopMUpPOBAaHHOCTH  YMEHHUSI TMPOTHO3UPOBATH, AHAIMU3UPOBATH W  OIICHUBATI
MHOOPMALMIO C TO3UIMH 3KOJOrMYecKol Oe30MacHOCTH TMOCHEACTBUNA OBITOBOM 1
MIPOU3BOJICTBEHHON JI€ATENbHOCTH YEJIOBEKa, CBSA3aHHON C mepepaboTKO BeIlecTB
c(OPMHPOBAHHOCTh YMEHUH OCO3HABaTh ONACHOCTh BO3/ICMCTBHUS HA )KHUBbIE OPraHU3ME
OIMPCACIICHHBLIX BCHICCTB, IOHHMAsA CMBICI [IOKa3aTCIIA HpGI[CJ'II:HOﬁ I[OHyCTHMOi
KOHIIEHTPALIUH, U MOSICHATh Ha IpUMepax CrocoObl YMEHbIIEHUS U MPEIOTBPAILECHUS U
BPEIHOI0 BO3/ICHCTBHS Ha OpraHU3M YeJIOBeKa

Tabmuma 15.5

[TepeueHs 31eMeHTOB coepkaHusl, poBepsieMblx Ha EI'D o xumun

Kon

HpOBCp}ICMHﬁ 9JICMCHT COACPKAHUA

TCOPCTHHCCKI/IC OCHOBBI XUMHH

1.1

Crpoenue BemectBa. CoBpeMeHHas MOJeNb CTpOoeHHs aroma. PacmpeneneHue
ANIEKTPOHOB 1O JHEpreTHueckuM YypoBHAM. Kitaccupukanuss XUMHUYECKHX
aseMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPTreTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
anemMeHToB). OCHOBHOE W BO30YXICHHOE COCTOSIHHSI aTOMOB. OJEKTPOHHAas
KoH(Urypanus aroma. BareHTHBIE AIeKTPOHBI




1.2

[lepuonuueckas cucremMa xumuyeckux dsnemeHtoB .M. Mengeneesa.
@usnueckuit cmeicn Ilepuonunueckoro 3akona .M. Menneneesa. IIpuuunel u
3aKOHOMEPHOCTH M3MEHEHHUsSI CBOMCTB JJIEMEHTOB M MX COCIAMHEHUU I10
nepuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTHIX
BEIIIECTB, BOJIOPOJIHBIX COCAMHEHUM, BBICIIIMX OKCHUIOB U TUJIPOKCUJIOB

1.3 BanentHocTh. DnekTpooTpunareabHOCTh. CTENEeHb OKUCIECHUS

1.4 Bunbel xumudeckoii cBsi3u (KOBaJleHTHAas, MIOHHAs, METaJUIMYECKasi, BOJIOPOIHAs)
1 MEXaHHM3MBI €¢ 00pazoBaHus. MeXMOIEeKysIpHBIE B3anMOIeiicTBHS. BemiecTsa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTpO€HHsA. Tumbl KPUCTAIUIMYECKUX
pemeToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUMA KPUCTANTIMYECKON PEIIeTKI

1.5 Xumuyeckas — peakius.  Knaccudukamuss ~— XMMHYECKMX — peakuuil B
HEOPraHUYECKOW U OPraHUYECKON XMMHUH. 3aKOH COXPAHEHHS MAcChl BEILIECTB

1.6 CKOpOCTh pPeaKIim, e¢ 3aBUCUMOCTh OT Pa3lInIHBIX (PAaKTOPOB

1.7 TeroBbie 3G GeKTh XUMUYECKUX peakiuid. TepMoXxuMudeckne ypaBHEHHUs

1.8 OOpatumble peakuuu. XuUMHUYECKoe paBHOBecue. DakTOpbl, BIMSIOIINE Ha
COCTOsIHME XuMuUecKkoro paBHoBecus. [Ipunmun Jle [llarense

1.9 Onextponutuyeckas aucconuanus. CunbHble U cialble 3aekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEIECTB: KHCHas, HEWUTpaybHas, wienoyHas. CreneHp
nucconuanuu. Peakiy noHHOro oomMeHa

1.10 |T'mapomm3 coneit. MornHOe mpousBeneHre Boabl. Bomopoauelii mokazarens (pH)
pactBopa

111 | Cnoco0sbl BeIpaKeHHUsI KOHIIEHTPAIIMKA PACTBOPOB: MaccoBasi J0JIsi pACTBOPEHHOTO
BEILIECTBA, MOJISIpHAas KOHLEHTpauus. HachlllleHHble W HEHaCHIIICHHbIE
pacTBOpBI, PAaCTBOPUMOCTh. Kpucrammoruaparsl

1.12 | OkucnuTenbHO-BOCCTAHOBUTENbHbBIE peakiuu. [loBegeHne BeUIECTB B Cpeaax C
pa3HbIM 3HaueHreM pH. MeTobl 2JIeKTpOHHOTO OaaHca

1.13 | DmekTpoiu3 pacTBOPOB U PACILIIABOB COJICH

2 OCHOBBI HEOPTAHUYECKOW XUMUU

2.1 Knaccudukanms Heopranudeckux coenuHeHnil. HomeHkmaTypa HeopraHudecKux
BEILIECTB

2.2 XUMHUYECKHE CBOMCTBA BaXXHEWIIUX METAUIOB (HATpUM, Kalul, KaJIbLIHM,
MarHui, aJIOMUHUN, IIUHK, XpPOM, KeJie30, MeIb) U uX coeaumHeHui. OOmue
CHOCOOBI TOTYyYEHUS] METAIIIOB

2.3 XUMHUYECKHUE CBOWCTBA BAXKHEWIIMX HEMETAUIOB (TaJOreHOB, CEpbl, a30Ta,
dbochopa, yrmepoga M KpEeMHHA) M HMX  COEOIUHEHUM  (OKCHIOB,
KHUCJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COETUHEHUN)

24 ['eneTnveckast CBsI3b HEOPTAHMYECKUX BEIISCTB, MPUHAIICKAIINX K PA3THIHBIM




KiaccaM

2.5

I/II[CHTI/I(l)I/IKaHI/IH HEOPTaHNYCCKUX COG,I[I/IHCHPlﬁ. KauecTBeHHEIE p€aknunu Ha
HCOPraHNYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE TOJIO)KEHHSI TEOPUU XMMHYECKOTO CTPOEHHUS OpPraHUYECKHUX
coenunennit A.M. BytiiepoBa. YTiepoIHbIN CKeJIeT OPraHUYeCKOW MOJEKYIIbI.
KpaTtHocTh xummueckoii cpssu, O u T-CBA3U | gpd. sp?- sp-ruGpuamsanum
opbuTaneii aToMOB yriiepoja. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOIO
crpoeHus Mosuekyi. ['omonoru. I'omonornueckuii psan. Mzomepus u nzoMepsl

3.2

[Tonstue o  ¢dyaknuonanpHOM  rpynme.  OpueHTanoHHBIE 3P HEKTHI
3aMECTUTEIIEN

3.3

[IpencraBienre o KiIacCH(pUKAMKA OPraHWMYECKUX BemiecTB. HomeHkmarypa
OPraHWYECKUX COCIMHCHHH (CHCTEMaTH4yecKas) W TpPUBHAIbHBIC Ha3BaHUS
BOXHEHIIMX MPEACTABUTENCH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOOHOpaIMKANBHBIA ¥ WOHHBIM MeXaHU3Mbl peakuuu. [loHsTHE O
Hykieoduie u snexrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinesa

3.5

Ankanbl. XMMHUYECKHE CBOMCTBA AJIKaHOB: TAJIOT€HUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHMHI, H3oMmepusauus, ropenue. Ilomyuenue
ankaHoB. [luknoankanel. Crenudpuka CBOWCTB IUKIOATKAHOB C MAalbIM
pa3MepoMm 1uKia. Peakuuu npucoeIMHeHUs U paauKaJIbHOTO 3aMELIEHUS

3.6

AnkeHbl. XUMHUYECKHE CBOMCTBA: PEAKIMU MPUCOEAUHEHUs (TaJlOTe€HUpPOBAHUE,
TUAPUPOBAHUE, TUAPOTAIIOT€HUPOBAHNUE, TUApATAllMs), TOPEHUsS, OKUCICHUS U
nonumepu3anuu. [IpomblliuieHHBIE W J1a0OpaTOpHBIE CIMOCOOBI  MONYYEHUS
AJIKEHOB

3.7

Anxaguensl. XMMHMYECKHE CBOMCTBA alKaJUEHOB: PEAaKLHUHU IPHUCOEAVHEHHUS
(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpeHMs] U noiaumepusauuu. Ilomyuenue
aJIKaJUeHOB

3.8

Ankunpl. XMMHYECKHE CBOMCTBA: PEAaKLMM NPUCOEAUHEHHUS (TaJOre€HUPOBAHUE,
TUIPUPOBAaHUE, TUApATalUs, TMJIPOraJIoTeHUPOBAHKE) KaK CIOCO0 MOJIyuyeHUs
IIOJINMEPOB M JAPYTUX IOJE3HBIX MPOAYKTOB. Peaknum 3amemenus. I'opeHune
alleTUJIeHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTI'O IJIAMEHH JJIsl CBAPKU U PE3KU
MeTaioB. [IpumeHenue anerunena

3.9

Apenbl. XUMHUYECKHE CBOWCTBa O€H30JIa: peakIuu  JJIEKTPOOUIBHOTO
3aMeIeHus, TPUCOeIUHEHUsT (TUIPUPOBAHUE, TaJIOTeHHpOBaHHe). Peakuus
roperusi. OCOOEHHOCTH XMMHUYECKUX CBOWCTB Tonyona. [lomydenuwe OeH3ona.
OcoOeHHOCTH XWUMHYECKMX CBOMCTB crTuposia. [lommmepusaius cTupoa.
CriocoOsI MoNTy4eHus U IPUMEHEHHE apOMATHUECKUX YTIIEBOJIOPOIOB

3.10

Couptel.  [lpenenbHple  OJAHOATOMHBIE CIUPTHL. XHMMHYECKHE  CBOMCTBA!
B3aMMOJICHCTBME C  HaTpUeM KaK CIOCO0  yCTaHOBJEHUS  HaJIMYUsA
THAPOKCOTPYMIBI, €  TajOreHOBOAOPOJAMH  Kak  CIOCO0  MOJydyeHus




pacTBOpUTEINIEH, BHYTPU- U MEKMOJIEKYJISIpHAs AeruapaTtanus. Peakuus ropenus.
[Tonyyenue »sTaHONA: peakuusi OpOXKEHUS TIIIOKO3bI, THUApATalMs STUIICHA.
OTUJICHIVIMKOJIb U TJIMUEPUH KaK MPEACTABUTEIN IPENEIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

@enon. XuMHUECKHE CBOWcTBA (eHoNa (peakuuu ¢ HaTpueM, THUIPOKCHIIOM
Hatpusi, opomom). [Tonyuenue dhenomna

3.12

Anpaeruapl. XMMUYECKUE CBOICTBA MpPENENbHBIX aJbJIETHIOB: THAPUPOBAHUE;
KAueCTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO Trpynmy (peakius ''cepeOpsHOro
3epkana", B3aumoaeicTeue ¢ ruapokcuaom Meau (II). I[Monyuenue mpeneabHBIX
aNbJCTUIOB: OKHUCJICHUE CIUPTOB, THApaTalus aneTuieHa. AILIETOH Kak
MpeICTaBUTENb KeTOHOB. OCOOCHHOCTH pEaKIMU OKHCICHUS alleTOHa

3.13

KapOoHoBbie KHCIOTBI. XHUMHUYECKHE CBOMCTBA MPEJEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUYECKUX CBOWCTB MYPaBbHUHON KHUCIIOTHI.
[Tonyyenue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCIICHHE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, ajbJErUI0B. Briciine mpenenbHbIE U
HeTpee/bHbIe KApOOHOBBIE KHCIIOTHI

3.14

Cnoxnble 3>pupel u kupbl. CrIocoObl TONYYEHHS CIOXKHBIX  I(QHPOB.
OOpatuMocth peakuuu sTepudukanuu. [IpuMeHeHHe CIOXKHBIX 3(QHPOB B
MUIIEBOM M map(dIOMEpHON HPOMBINUICHHOCTH. JKUpPBI Kak CIIOKHBIE 3()UPHI
IJIMLEpUHa U BBICIIMX KapOOHOBBIX KHUCIOT. XUMHMYECKHE CBOWCTBA KHUPOB:
TUIPUPOBAaHUE, OKHUCIIeHUE. ['maponus, Win OMBLICHHE, >KUPOB Kak CIOco0

MMPOMBIINIJICHHOI'O TTOJTYYCHUA COJICH BBICIINX Kap6OHOBbIX KHCIIOT. MBI.Ha KakK
COJIM BBICHINX Kap6OHOBbIX KUCIIOT

3.15

XUMHUECKHE CBOMCTBAa TJIOKO3bl: PEAKUUU C YYaCTUEM CIHPTOBBIX U
aJIbJIETUJIHOM TPYII U MOJIOYHOKHCIIOEe OpokeHue. IIpuMeHeHue TIoKo3bl, ee
3HAUEHUE B JKU3HEIEATEIBHOCTH OpraHusMa. Jlucaxapuisl: caxapos3a, MajabTO3a.
BoccranaBnuBaroniyie M HEBOCCTaHABIMBAIOLIME JIucaxapuisl. ['maponus
nucaxapunoB. [lonucaxapunel: Kpaxmal, TIUKOreH. CTpO€HHE MaKpOMOJIEKYII
KpaxMajia, IJIMKOT€Ha WU LeJUI003bl. (DHU3MUeCKHe CBOWCTBA Kpaxmana H
LEJUTI0N03bl.  XMMHMYECKHE CBOWMCTBA Kpaxmaja: THApPOJIN3, KadeCTBEHHAs
peaknus ¢ MoAoM. XMMHUYECKHE CBOMCTBA LEJUIIOI03bI: THIPOJIN3, MOIyYEHHE
3¢upoB Hemmono3bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a,
alleTaTHBIH 1IeJK)

3.16

AMUHBI. AMUHBI KaK OpPraHUYE€CKHME OCHOBAHUA: PEAKIMU C BOJOM, KUCIOTaMHU,
peakuuss TOpeHHs. AHWUIWMH KakK MpeACTaBUTENb apOMaTHYECKUX aMHHOB.
XUMHYECKHE CBOWCTBA AaHWIIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpPOMHOM
BOJOM, okucieHue. [lomyyeHue amMuUHOB QJIKWIMPOBAHMEM aMMHUaKa U
BOCCTaHOBJIEHUEM HUTPOIPOU3BOIHBIX YIIEBOJOPOJIOB

3.17

AMUHOKHUCIOTBL M OeNKu. AMHHOKHCIOTHI Kak aM(pOTepHble OpraHHYecKue
coeauHeHusi. OCHOBHBIE AMHUHOKHUCIOTBHI, oOpasyromue Oenku. XUMHYECKHe
CBOMCTBa OEJIKOB: THAPOJIN3, NEHATYpallUs, KauyeCTBEHHbIE (LIBETHBIE) PEaKIUU
Ha Oesku

3.18

CtpoeHue M CTPYKTypa IOJIUMEPOB. 3aBUCHUMOCTh CBOWCTB IOJUMEPOB OT




cTpoeHHus: MosieKyd. OCHOBHBbIE CMOCOOBI MOJIyYE€HHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIiy MOJUMEpU3aNd U TOTUKOHAeHcaruu. Knaccudukarms
BOJIOKOH

3.19 |Unentudukanus opraHUYECKUX COeAMHEHUH. PemieHune sKcriepuMeHTaIbHBIX
3aJ1a4 Ha PacliO3HaBaHNUE OPraHUYECKUX BEILECTB

3.20 |I'enernyeckas CBSA3b MEXKIy KIIAaCCAMU OPTaHHUYECKUX COCTMHEHUI

4 XUMUS U )KU3HD

4.1 Xumusi B TIOBCEAHEBHOHM >Ku3HHM. [lpaBuia Oe3omacHON pabOTBl C EIKHUMHU,
TOPIOYMMH U TOKCUYHBIMH BELIECTBAMH, CPECTBAMU OBITOBOM XMMUU

4.2 XuMus 1 310pOBbe. XUMUS B MEAULUHE. XUMUS U CEINBCKOE XO3AMCTBO. XUMUS
B IPOMBIIUIEHHOCTH. XUMHUS U SHEPreTUKa: MPUPOJHBIN U MONYTHBIN HeTAHOM
ra3pl, WX cOcTaB MW wucnoib3oBanue. CocrtaB HedpTH U ee mnepepadoTKa
(mpupoHBbIE UCTOYHHUKH YTIIEBOAOPOIOB)

4.3 XuMuss U dKoNorus. XHMHUYECKOE 3arps3HEHHE OKpPYKawolleld Cpelbl U ero
nocnencteus. Oxpana rugpocdepsl, MOUBbI, atMocdepsl, GIOpbl U (GayHbl OT
XUMHUYECKOro 3arpsisHeHus. [IpoOrema OTXOZOB U MOOOYHBIX MPOIYKTOB.
ANbTepHATUBHBIC HICTOYHUKHU SHEPTUH

4.4 OO6mme mpencTaBlieHUs O TMPOMBIIUICHHBIX CIOCO0aX TMOJYYCHHUS XUMHUYECKUX
BEIECTB (HA MpUMEpe MPOU3BOJACTBA aMMHAaKa, CEpHOW KHUCIOTHI). UepHas u
uBerHas — Merauryprus.  Crekiio M CWIMKAaTHas  HPOMBILUIEHHOCTbD.
[Ipombinennast ~ opranudeckas  xumus. Celpbe OIS  OpraHU4ecKou
MPOMBIIIICHHOCTH

) Tunel pacyeTHbIX 33184

5.1 Pacuersl Maccel BemiecTBa WM O0ObEMa Ta30B IO H3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WiIK 00beMY OHOTO U3 YUACTBYIOIIUX B PEAKIIUU BEIIECTB

5.2 Pacuets! TernoBoro 3¢ dexra peakuuu

5.3 PacdeTs! 00beMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKIX PEAKIUIX

5.4 Pacuetrsl Maccel (0ObeMa, KOJIMYECTBA BEILIECTBA) MPOAYKTOB pEaKIUH, €CIU
OJTHO M3 BEIIECTB JAaHO B U30BITKE (MMEET MPUMECH )

5.5 PacueTsl MaccoBOM wiIM OOBEMHOW 10U BbIXOJA MPOAYKTa pPEAKIHUU OT
TEOPETUYECKH BO3MOYKHOTO

5.6 Pacuetsr Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MIPOIYKTA PEAKIINH, €CITH OJHO
U3 BEIIECTB [JAaHO B BHUJAE pacTBOpa C ONPEICIIEHHOM MaccoBOM monen
PacTBOPEHHOI'O BELIECTBA

5.7 Pacuetsl ¢ wWcnonp3oBaHMEM TOHATHH  "MaccoBasg  aons", "MoispHas
KOHIeHTpauus", "pacTBOPUMOCTB"

5.8 Haxoxnaenue MonekyasipHOH (OpMysbl OpPraHMYECKOro BelIecTBa IO  €ro




IJIOTHOCTU W MAacCOBBIM [JOJIAM DJIEMEHTOB, BXOIAILIUX B €r0 COCTaB, WIH IIO
IIPONYKTaM CTOPaHHUS
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