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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®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 ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparuu Ha niepuoy 10 2025 roma» (Pacmopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumusi» aiig 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABWIIH
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alllK, SBJISETCS HEOThEMIIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KYJIbTYPhI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHE KOTOPOro OIpEIETIEHbl 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 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaiHero oo1ero oopasosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUA 00 OKpPY>KAIOUIEM MHUpE KaK O €AUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJEWUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHS cTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJIaTENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJICHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU 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 BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMYHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMUHU (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUecKoM peakiuu. Tak, B "acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0m1aroIie 10 00BACHSIONMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AIIEMEHTaMH COJEP)KAHMS, WMEIOIIMMHU KYJbTYPOJOTMYECKH W NPHUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIOKEHUNA XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 33/1a4. B 1enoM conepkanue ydeOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOr0 MuHpa, OOYCIOBICHHOCTb CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
TakKe MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
CONEp)KaHUSI M TMOCTPOEHUS TNpeAMeTa MpeAyCMaTpuBarOT (OPMUPOBAHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTH TPAJAMIIMOHHO NPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHIO LIEJEH W3y4YECHUS
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



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

e (opmMupoBaHWE CHUCTEMBl XUMHUYCCKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPAa, B OCHOBE KOTOPOMU
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHHe U pa3BUTUE MPECTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi NPUOOpETeHUs
YMEHHUN OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUU,
MMEIOLIMX MECTO B MIPUPOJIE, B MPAKTUYECKON U OBCEAHEBHOW KU3HU;

® pa3BUTHE YMEHUU U CIOCOOOB JAESITENIBHOCTH, CBA3aHHBIX C HAOIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTA, COOJIOJIEHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsay ¢ aTuM, conepkaTeslbHasi XapaKTepUCTUKA LNl U 3a1a4 U3y4CHHUs
IIPEeIMETA B IPOrpaMMe 110 XUMHUH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUN
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero oodmiero odpazoBanus. CeroaHs B
NpenoJaBaHUM XUMHM B  OOJIbIIEH  CTENEHH OTHAETCS  MPEANOYTEHUE
IPAKTUYECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHus, OpPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTEIbHON OpraHU3alliy, BIAJCIOLIETO HE
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSIMH aKTUBHOTO TMOJIYYEHHS] 3HAHUU M NPUMEHEHUS UX B PEalbHOW >KU3HU
JUTSL peLIeHUs] TPaKTUYECKHUX 3a]1ay.

B cBA3M C 3TUM IpU U3y4YEHUM NpeaMera «XHMHsD JIOMUHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKe LENH U 3aauu, KakK:

ajanTtamnus 00y4aroluXcsl K YCJIOBHSIM JTUHAMUYHO Pa3BUBAIOLIErOCS MHUPA,
bopMHpOBaHHE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU M MX
IPUMEHEHUEM;

dbopMupoBaHue y O0OyYarolUMXCsl  KJIKOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUOB
NeATEeTLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOJUMBIX i TNPUOOPETEHMsI OMbITa JAEATEIbHOCTH, KOTOpas 3aHMMaeT
BAJXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M YEJIOBEKA U MPUPOIHYIO CPELLY;



pa3BUTHE TO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPUYECKHX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTU OEpeKHOIo
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yudeOHOM maHe cpenHero ooOmero oOpa3oBaHUs Y4YEOHBINM MNpeaMeT
«XuMus», U3y4aeMblii Ha 0a30BOM YpOBHE, SIBJISIETCS OOs3aTENIbHBIM y4e€OHBIM
PEIMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKON XUMUH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. Bytieposa, e€ ocHOBHbIE 100KeHUsA. CTPYKTypHbIE (DOPMYIIBI
OpPraHWYECKUX BelIeCTB. lomonorus, wu3omMepus. XHUMHUYECKas CBI3b B
OPraHUYECKUX COCAUHECHUSAX — OUMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o kinaccupukauu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHYecKas) W TpUBUAIbHBIE HAa3BAHUS
BOKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJIEIMPOBAHME MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAOJIOJIEHUE WU
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB 10 IPEBPALLICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHW psAA. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (DU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOPEHUs), HAXOXJIEHHWE B TMPHUPOJE, TMOJIyYeHUEe W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (DU3MUECKHE M XUMUYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHUS, TAJOTCHUPOBAHUA, THUAPATAIMH, OKHUCICHUS W
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMHUUYECKHE CBOMCTBA (pEaKiuu TUIPUPOBAHMUSI, TaJOTCHUPOBAHUS, THIpATALIUH,
TOpPEHHUSI), MOTYYCHUE U TPUMEHEHHUE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakuuy raJOreHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U PUMEHEHUE. 10.1y0:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu



2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONyYeHue u npumeneHue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKALMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble HMCTOYHHMKUA YIIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTUYECKHil), muposm3. I[IpomykTsl
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBINIICHHOCTA U B ObITy. KaMeHHBII
yToJb U MPOAYKTHI €r0 MepepadoTKU.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHE C O0Opa3llaMu IIJIacTMacCc, KaydyKOB M PE3UHBI, KOJUICKIIUU
«Hedpte» u  «Yromp», MoIeIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHHE ITHIICHA
Y U3YYEHHUE €rO CBOMCTB.

PacuérHble 3anaumn.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOJYKTOB PEAKIIUN).

Kucnopoacoaepxaiue opranuyeckue CoOeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHL. MeETaHOJ M DJTAaHON: CTPOEHME,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIAaMU CIUPTOB. JIelCTBHE METAaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroatoMHble  COUPTHl. DTWICHIJUKOIb W  TIIHMIEPHH: CTPOCHHE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepruHa U STUIIEHTJIMKOJIS.

deHom: CTpoCHHE MOJEKYJbl, (HU3NYECKHEe W XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U Kemowuwvl. DopManmpaerua, aneTanbACTHN:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJebHbIE KAapOOHOBBIE KHUCIOTH.. MypaBbUHAs W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (pU3HUECKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBa,
oOmue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), moayyeHue u NpuMeHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblia Kak COJTH BBICIIIUX KapOOHOBBIX KHCIJIOT, KX MOIOIIEE ICHCTBHE.

Crnoxnple 2(QUPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wmuponus
cioxHBIX 3¢upoB. XKupsel. 'naponus xupos. [Ipumenenne xupos. buonornyueckas
pOJIb )KUPOB.




YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBoAoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE 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
nenono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM 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 coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHME CBOWMCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuM, IBETHHIC PEaKIIUU OEIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAITHSL.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIacCU(PUKAIs, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUS.

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

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHonorus: MHINEBBIE TMPOIYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHMUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIMs aTOMOB.

[Teprnonnueckuii 3akoH U [leproanueckas cucreMa XUMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CuCTeMbl
xuMuueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIINaM H TEpUOaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs W TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomoponaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.



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

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

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHUsS MAcChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumu4deckoro pasHoBecus. [Ipunnumn Jle larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuoanueckas cucremMa XxuMuueckux snemeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPEEICHUE CPENbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PAacUYEThl C HMCIOJIB30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETANIOB (HA MpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMU.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI PSJT HAMIPSYKEHU 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 METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJCICTBUE THAPOKCHA ATIOMHHUS C PacTBOpaMHU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

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 OAHO
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 MPUHIMUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE U MHUHEpAJIbHBIC
ynoOpeHus.

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

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKod XxuMuM B 11 Kilacce OCyIIECTBIISETCS Uyepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHB, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpABI, TOPHBIE MOPOIBI, TTOJIC3HBIC HCKOTAeMbIEC, TOTLIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METanpeIMETHBIM M IpeaMeTHeIM). HaydHo-meToauueckol OCHOBOM  AJis
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
o0pa30BaHMsl SIBJIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSITEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS TpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISAIOLIUE:

OCO3HaHUE OO0YYAIOUIMMHCS POCCUMCKONW TIpa)kIaHCKOM HIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HAJIMYUE MOTUBAIIMU K O0yUCHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUN JTMYHOCTH HAa OCHOBE
KJIIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluxcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH yCTAHOBKAMHU, MPHUCYIIUMH LEJIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUe MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CLIOCOOHOCTH CTaBUTH
LEJH U CTPOUTDH KU3HEHHBIE [IJIaHBbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS MpeaMeTa «XHUMHsD) JOCTHTaloTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATENHHOW JEATEIHHOCTH B COOTBETCTBUU C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U HJeaJlaMHd POCCHIMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAaMOPa3BUTUSI W HPABCTBEHHOTO CTAHOBICHHUS JIMYHOCTHU
00y4Jarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTHUUYECKON JEeATEIbHOCTH
oOyuJaroluxcs Mo peajin3aliy NPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOIMIUMHUCSA CBOUX KOHCTHTYI[MOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M MpaBUaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1ad, BBHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HAcCJEIHIO
OTEUYECTBEHHOW XUMUHU;

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

WHTEpEeCca M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJACHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUUA 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEeW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOJIOJIEHUsT TIpaBWJI O€30MacHOr0 OOpaleHusi C BelleCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TpPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCHEACTBUN W HEMPUSITHS BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

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

YCTAHOBKM Ha AaKTUBHOE Y4YaCTHE B PEIICHUH MPAKTUYECKUX 3a/ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUil pa3IudyHOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;



YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYAIbHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3arui COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1IETIECOO00PA3HOTO OTHOILIEHHUS K TPUPOJIE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COUUAIBHON CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUM IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEI OKPYKAIOUIEH
MPUPOIHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJIArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH HKOJIOTUYECKOH HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3JIaHUH LEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKaloIllleM MUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJeM COXpaHEHHS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKOMW HANpaBJICHHOCTH U BaXXHOW pOJM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX IpodsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, OOECIICUCHUH YCIOBHUI
YCHEUIHOTO TpyAa U DKOJOTMYECKU KOMMOPTHON KHU3HM KAXKIOrO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHMMAaHUs CYLIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MUpPA U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JeIaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOLIUXCSA JaHHBIX C IEJIbI0 TOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHWS IS
peleHus Ipo0OJieM B peabHBIX )KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

UHTEpeca K 0COOSHHOCTSM TpyJZla B Pa3IMYHBIX chepax mpodeccCHOHATBLHON
JESITEIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MertanpenMeTHbIE Pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XuMHs» Ha
YpOBHE CpeAHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE A dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXKIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIE) OOIIEHAYYHbIC MOHITHUS, OTpaKarolue
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuu@uky MeTOJ0B IO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJoOBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHBIC yueOHbIC NIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHOCOOHOCTb oOyJaromuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH M  PETYJISTUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU No3HaBaTeJbHBIMH
JelCTBUSIMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAEHATh LEIN JESITEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICIISITh XapPaKTEPHbIE NMPU3HAKHU TMOHSATUW U YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINE TOHSITHS JJIsI OOBSICHEHHS OTJEIbHBIX (PAaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJIs KiIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKIIHI;



YCTaHaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYX ACHUS (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CHMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKON
peakiuy — TMpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS JJISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a3oBbIe HCCIeA0BaTEeIbLCKIE AeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
pEaKLHnii;

(bOopMyIMpPOBATh LIEJIN U 3a/1a4U UCCIIETOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITENBbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI i1 (DOPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaThH
0000IIEHNS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3ajay, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl IHTEpHETa), aHaIu3upoOBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orOope wuHpoOpMalMK, HEOOXOAUMOW HJisi BBINOJHEHUS Y4eOHbIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  NIPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);



UCIIONIb30BAaTh HAYYHBIM S3bIK B KayecTBe CpeAcTBa mpu paboTe ¢
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIB30BaTh U INpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaTJIJHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH AeliCTBUSIMM:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJE IUaora W/viH
JUCKYCCUM,  BBICKa3blBaTh  MJeH, (OPMYJIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAlMEell pe3yJbTaTOB IO3HABATEIbHON JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEILLECTB, pealn3alui y4eOHOro npoekra u (GopMyJIMpOBaTh BBIBOJbI
II0 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM IyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/ICHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
NEATEIbHOCTh, ONpeneisis €€ Leaud W 3aJadd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YE€OHBIX U HCCIENOBATEIIbCKUX 3aJ]a4, BbIOMpaTh HauboJsee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYULIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaAMOAHAJIN3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMUSD»
OTPaXaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMA O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a71a4
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U IPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHUH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIAraloIIMe TMOHATHS (XUMHUYECKUW DJIEMEHT, arToM, DJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTas U COKpaIIEHHAs), MOJIb, MOJISIpHas



Macca, MOJISPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIWOHANbHAS TPYIIa,
paaviKai, U30MepHs, U30MEPHI, TOMOJIOTHUECKHUM Psifl, TOMOJIOTH, YTJIEBOJIOPOIBI,
KHCIIOPOJ W Aa30TCOJEPXKAIINE COCAMHCHHS, MOHOMED, TOJUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHs] CTPOEHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYCCKUN S3BIK XUMHU;, MHUPOBO33PCHUYCCKUE 3HAHUS,
JeKalnue B OCHOBE TOHWUMAaHUS TPHUYMHHOCTH W CHUCTEMHOCTH XWMHYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUU BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN ACSTEIBbHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKW TIOHSTHH,
yCTaHABIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHSITHS MPHU
OMKMCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHHUI;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIOJIb30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMya OpraHMYECKHX BEIIECTB W YPaBHECHUH XUMHYECKUX PEAKIUH,
W3TOTaBIMBATh MOJCIH MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTIOCTPAIMHA WX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJIC)KHOCTh HU3YyYEHHBIX
OPTaHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHHUIO K OMNPEACIEHHOMY
KJIACCy/Tpynne COeauHEHUN (yTJIeBOJOPOABI, KHCIOPOA M a30TCOACpPIKAIINe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUA II0
cuctematudyeckoir Homenkiarype (IUPAC), a Taxke NpUBOIUTH TPUBHAIbHbBIC
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMUJICH, AalleTHJICH,
STWJICHTJINKOb, TIHIECPUH, (eHOoN, (HOopMaNbIeTH, alneTaabIeTHI, MypaBbHHAsA
KHCIIOTa, YKCYCHAs KUCJI0Ta, OJICMHOBAsI KUCJIOTA, CTEApUHOBAS KHCIIOTA, TIIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OpPMHPOBAHHOCTh YMEHHS OIPEACNATh BHJIBl XUMHYECKON CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJIOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MaCChl BEIIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIMYHBIX TMPEICTABHTENCH pPa3TMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATHJICH, MPOIMJICH, alleTHUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJID,
TTIALEPUH, (EHOJI, aleTalbJIerua, MypaBbHUHAsI M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmas, IeJUTI0NI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATh TEHETHIECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIINX XUMHUYCCKHUX PEAKIUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;



c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HE(Th, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMepepaboOTKh W
MPAKTUYECKOE TPUMEHEHHUE IPOIYKTOB MepepadOTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHUS 10 XUMHUYECKHUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEHIECTBA MJIM MPOJIYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOIHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

c(OpPMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJb3YEeMbIX B XUMHH MPU U3YUYEHHUH BEILECTB U
XUMHUYECKUX SBJICHUN (HaOI0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIO/IaTh MIpaBuiIa MOJIb30BAHUS XUMUYECKOM
MOCy/IOl U J1abOpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXE IpaBWiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OITBITOB;

chOpPMHUPOBAHHOCTh YMEHHI IUIAHUPOBAaTh U BBINOJHATH XUMUYECKUM
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIIECTB MPU HAIPEBAHUH, MMOTYUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB NpPU HarpeBaHUU, I[BETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBUM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpHU OOpallleHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYJOBaHUEM, MPEJCTABISATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuit u GopMyIHPOBaTh BEIBOJLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHYECKYIO
uHOpMAIUIO, TOJy4aeMyl) U3 pPa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, MaTepHer u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOAaTh  TpaBUiia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl U OKPYKAIOIIEW MPUPOIHON Cpellbl, OCO3HABAThH
OMAaCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTaHHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBpAICHUS HX BPEIHOIO BO3ACHCTBHS HA OpPraHuU3M
YeJI0BEKa;

JUTsT 0OyJaronuxcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEUIECTB M
XUMHUUYCCKHUX SIBJICHUM;

JUISL CHENbIX M CHa0OBHIASAIIMX OOYYalOLIMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anucu XUuMHUYEeCKUX

dbopmy.



11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(OPMHPOBAHHOCTh  MPEACTABICHUH: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpPA, POJIM XUMHH B TIO3HAHUM SIBJICHUUN
npupoAsl, B (QOPMUPOBAHUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBLHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIH OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPHUILATEIbHOCTh, CTENEHb OKUCIICHHS, XUMUYECKas CBS3b
(koBaJieHTHas, MOHHAsI, METAILIMYECKAs, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEIIETKA,
TUMBl XUMHUYECKUX  PEAKUIUA, PacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALINS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pEaKIuu, XUMUYECKOE DPABHOBECHE); TECOPUU U 3aKOHBI (TEOpus
AIEKTPOJUTHYECKON Juccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUSl MacChl BEIECTB, 3aKOH COXPAHEHUsS M MPEBPAILCHHS YHEPTUU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XHUMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCIMOJIb30BAHUH BAXKHEHIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAaHWUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaIlCHUM;

c(OpMHPOBAHHOCTh YMEHUW HCIHOJIb30BaTh XWMHYECKYIO CHMBOJIUMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTIAEITBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAs CO/A, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OINPEAENATh BAJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHUSX Pa3IMYHOrO COCTaBa, BUJ XHUMHUYECKON
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKAasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAUIMYECKON PElIETKH KOHKPETHOTO BelleCTBA (aTOMHas, MOJEKYJspHas,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpax HEOPTaHUYECKUX
COCIUHECHUM,



chOpMHPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJJIEKHOCTh
HEOPraHUYECKUX BELIECTB IO HX COCTaBY K OIpeneaEHHOMY KIAcCy/Tpyrne
COEIMHEHUH (MPOCThIE BEMIECTBA — METAUIbl M1 HEMETAJIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM(OTEPHbIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

cOPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoit cucTeMbl
XxuMudeckux sjementoB JI. M. MennesneeBa, HCIONb3ys MOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «IHEPTreTUYECKHUE YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH M3MEHEHUSI CBONCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAUHEHUUN
1o nepuoAam u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. H.
Mengaeneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XMMHUUYECKHUE CBOMCTBAa HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHWE TCHETHUYECKOM CBSI3M MEXK]Y HEOPraHUYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UIUPOBATH XUMHYECKUE PEAKIUU TI0
pa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBY pPEarupyrolinX BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIECHEW OKMCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peaKkIfy, Y4acTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJISATh YpPaBHEHHUS PEaKIUN pPa3IUUHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMU UAYT J0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPacKpbIiBaThb CYIIHOCTb  OKHCJIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
ATUX PEaAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHUMHYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOT0 paBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTsus (nmpunuui Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XUMUYECKHE TIPOIECCHI,
JIekKaIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH MPENCTABICHUNA 00 OONMX HAYYHBIX MPUHIIMIAX U
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHUS C HCIIOJIb30BaHUEM
MIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B



IpU XUMHUYECKHX PEaKIUAX, MacChl BEIIECTBA UM 00BbEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHSI MAacChI
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUN COOJI0/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUYECKOM
nocyAod M JabopaToOpHBIM O0OpYyJOBaHHEM, a TaKXKe IpaBuia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKeHUe IMEepPOKCUa BOJAOPOJIa B MPUCYTCTBUU KaTalM3aTopa,
ONpEJEIEHUE Cpeabl pPacTBOPOB BEMIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOW pEaKIIvy,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMaMm «Metamey u «Hemeramibl») B COOTBETCTBHHM C MpPAaBHIAMH TEXHHKHU
0e30MacHOCTH MPU OOPAILEHNUU C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMme 3amucu
YPaBHEHUH COOTBETCTBYIOLIMX pEaKUUil U (OpMYyJIUpPOBATHh BBIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJY4YaeMyK0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);

COPMUPOBAHHOCTh ~ yYMEHHUW  COONIOAATh  MpaBUia  HKOJIOTMYECKU
1EeJIecO00pa3HOro TOBEAEHUST B OBITY WU TPYAOBOH JEATENIBHOCTH B IENIAX
COXpaHEHHUs] CBOETr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABAThH
OMACHOCTh BO3/CMCTBUS HA KUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazarens [IJIK, mosicHAT, Ha mpuMepax CHocoObl YMEHBIICHUS WU
IPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJI0OBEKA;

JUIsl 00yYarouIuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbS: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CJIETBIX M CJIA0OBUAALIMX OOYy4arolUMXcs: YMEHHE HCIIONb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. Bpaiinsa mis 3anmucn XMMUYECKHUX

bopmyi.
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MetunoyraaueH-1,3. Tlonyuenue
CUHTETHYECKOTO KayuyKa h
PE3UHBI

https://m.edsoo.ru/437f83fa

10

AJIKUHBI: COCTaB U OCOOCHHOCTHU
CTPOEHHUS], TOMOJIOTUYECKUN P,
ALleTWIIEH — IPOCTENIINI
MPEJICTABUTEIND AJTKUHOB

https://m.edsoo.ru/f25dffed

11

12

13

Brruucnenus no ypaBHEHUIO
XUMHUYECKOU peaKkuu

ApeHbl: O€H30J1 ¥ TOTYOI.
TOKCMYHOCTH apEHOB
I'eneTnyeckas cBsA3b
YIJIEBOJIOPOOB, IPUHAIIEKAIINX
K pa3JIMYHbIM KJ1accam

https://m.edsoo.ru/498fe87b

https://m.edsoo.ru/589d3ddd

https://m.edsoo.ru/ba48c664

14

[IpupoHBIE HCTOUHUKH
YIJIEBOAOPOJOB: IPUPOIHBIN a3
Y TIONyTHBIE HE(TAHBIC Ta3bl,

https://m.edso0.ru/397¢2d83



https://m.edsoo.ru/324d177c
https://m.edsoo.ru/d6c45517
https://m.edsoo.ru/437f83fa
https://m.edsoo.ru/f25dffed
https://m.edsoo.ru/498fe87b
https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/ba48c664
https://m.edsoo.ru/397c2d83

HEPTh U MPOTYKTHI €€
nepepadoTKu

15

[TpupoaHBIE HCTOUHUKHU
YIJIEBOIOPOAOB: IPUPOIHBIH ra3
U TIOTyTHBIE HE(TSAHBIE Ta3bl,
He(Th U MPOAYKTHI €€
nepepadoTKu

https://m.edsoo.ru/51fade52

16

KontposnbHas pabota 1o pazaeny
«YTIE€BOIOPOIBI»

https://m.edsoo.ru/1b2bcldd

17

18

19

[IpenenbHbIE OAHOATOMHBIE
CIUPTHI: METAHOJI U 3TAHOJL
BopoponHas cBs3b
MHOroaToOMHBIE CIUPTHI:
ATUJICHTJUKOIb U TJULEPUH
@DEeHOJI: CTPOCHUE MOJIEKYJIBL,
(u3HUecKre 1 XUMUYECKHE
CBONCTBA, IPUMEHEHHE

https://m.edsoo.ru/c21487e3

https://m.edso0.ru/8f6435¢c8

https://m.edsoo.ru/5126bcbe

20

Anpaeruasl: hGopMaabICTHI U
aneraipaerun. AeTod

https://m.edsoo.ru/e34544ec

21

22

OIHOOCHOBHBIE MPEICIIbHBIE
KapOOHOBBIC KHCIIOTHI:
MypaBbUHAS U YKCyCHAs
[TpakTudeckas padora Ne 2.
«CBoliCTBa pacTBOpa YKCyCHOM

https://m.edsoo.ru/b4e183c2

https://m.edso0.ru/6¢c86242¢



https://m.edsoo.ru/51fade52
https://m.edsoo.ru/1b2bc1dd
https://m.edsoo.ru/c21487e3
https://m.edsoo.ru/8f6435c8
https://m.edsoo.ru/5126bc5e
https://m.edsoo.ru/e34544ec
https://m.edsoo.ru/b4e183c2
https://m.edsoo.ru/6c86242e

KHCJIOTBI»

23

24

25

26

CreapuHoBasi U OJICUHOBAS
KHCJIOTHI, KaK TPEJCTaBUTEIN
BBICIIINX KapOOHOBBIX KHCIIOT

Mpu1a KaK COJIA BBICIINX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE
JeliCTBUE

CrnoxxHble 3pUpbI KaK
MIPOM3BOIHBIC KAPOOHOBBIX
KUCIIOT. [ uApOIIN3 CI0KHBIX
a¢hupoB

XKupsl: ruaponaN3, NpUMEHEHHE,
OMOJIOTUYECKas poJib JKUPOB

https://m.edsoo.ru/fe622475

https://m.edsoo.ru/c1685d61

https://m.edsoo.ru/fbb68558

https://m.edsoo0.ru/399f1ca8

27

VYrneBoabl: COCTaB,
knaccudukanus. Baxueitmme
MPEACTABUTENHN: TJIIOK034,
¢pykTO3a, caxaposa

https://m.edsoo.ru/3c527eb8

28

Kpaxman u nemtonosa kak
MIPUPOIHBIE TTOJIUMEPHI

https://m.edsoo.ru/d3aelc63

29

KonTtpomnwsHas paboTa no pazaeny
«Kucnopoaconepxarue
OpTraHUYECKUE COCTUHCHHUS/
Bceepoccuiickas mpoepoyHas
pabota

https://m.edso00.ru/16634947



https://m.edsoo.ru/fe622475
https://m.edsoo.ru/c1685d61
https://m.edsoo.ru/fbb68558
https://m.edsoo.ru/399f1ca8
https://m.edsoo.ru/3c527eb8
https://m.edsoo.ru/d3ae1c63
https://m.edsoo.ru/16634947

30

OOmras xapakTepucTuKa
a30TCOJEPIKAIINX OPTaHMUECKIX
coenuHeHwuit / Beepoccuiickast
poBepoyHas paborta

https://m.edsoo.ru/d543f4c6

31

AMMHBI: METUJIAMHUH U aHUJIMH

https://m.edso0.ru/649533ea

32

AMHWHOKHUCIIOTHI Kak aM(OTEepHBIC
OPTaHUYECKUE COCTMHEHUS, UX
OMOJIOTHYECKOE 3HAUCHHE.
[lentuael. benku kak npuUpoOIHbBIC
BBICOKOMOJIEKYJISIPHBIE
COCIMHCHUSA

https://m.edso0.ru/54732128

33

OCHOBHBIE TOHATUI XUMUHA
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN

https://m.edsoo.ru/cec68ba7

34

OCHOBHBIC METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeauHeHun. IlmacTMmaccsl,
Kay4yKH, BOJIOKHA

https://m.edso00.ru/46729785

OBILIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

34



https://m.edsoo.ru/d543f4c6
https://m.edsoo.ru/649533ea
https://m.edsoo.ru/54732f28
https://m.edsoo.ru/cec68ba7
https://m.edsoo.ru/46729785

11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoJsbHbIe

Bcero
padoThI

IIpakTH4eckue
patéoTbI

DJieKTPOHHbBIE IIU(POBLIE
o0pa3oBaTeJIbHbIE

pecypchbl

XUAMUYECKUU DJIEMEHT. ATOM.
DJIeKTpOHHAsT KOHPUTYpaIusl
aTOMOB

[leproguyeckuil 3aK0H U
[lepnoguyeckas cucrema
XAMHAYECKUX 31emeHToB 1. U.
MenneneeBa, ux CBA3b C
COBPEMEHHOU TEOPUEUN CTPOCHUS
aTOMOB

https://m.edsoo.ru/d276bd7b

https://m.edsoo.ru/143e2df7

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX AJIEMEHTOB U
MX COCMHEHUH 10 IpymIiaM 1
nepuojiaMm. 3HaueHUe
MEePUOANYECKOTO 3aKOHA U
CUCTEMbl XUMHUUYECKHUX DJIEMEHTOB
J.1. MenneneeBa B pa3BUTHH
HayKH

Ctpoenue BeniecTBa. XuMuyecKas
CBSI3b, €€ BUJIbI; MEXaHU3MBbI
00pa3oBaHus KOBAJIEHTHOM CBSI3H.

https://m.edso00.ru/9a519a98

https://m.edsoo.ru/11edbb8f



https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/11edbb8f

BonopoHas cBs3b

BanenTHOCTB.
DJIEKTPOOTPULIATETLHOCTD.
Crenienn okuciieHus. BemecTBa
MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

https://m.edsoo.ru/1c7e4ba9

[ToHsITHE O MUCTIEPCHBIX CHCTEMAX.
VIcTiHHBIE ¥ KOJUTOUIHBIC
pacTBOpBl. MaccoBas 1071t
BEIIECTBA B PaCTBOPE

https://m.edsoo.ru/f615e37b

Knaccudukanus u HoMmeHKIaTypa
HEOPTaHUYECKUX COCAUHEHHUI.
['eneTnueckas CBS3b
HEOPTraHUYECKUX BEILIECTB,
Pa3IMYHBIX KJIACCOB

https://m.edsoo.ru/bbflfcl2

Knaccudukaims XxuMudeckux
peaKuuil B HEOPraHUYECKOU U
OpraHUYECKON XUMHUU. 3aKOH
COXPAaHEHHSI MACChI BELIECTB;
3aKOH COXPaHECHUS U
MpeBpalleHUs SHEPTUH TIPH
XUMHUUYECKUX PEaKIHIX
Cxopoctb peakiuu. OOpaTumMble

peakuuu. XuMHAYECKOE
paBHOBECHUE

https://m.edsoo.ru/737884fd

https://m.edsoo.ru/1677f4be



https://m.edsoo.ru/1c7e4ba9
https://m.edsoo.ru/f615e37b
https://m.edsoo.ru/bbf1fc12
https://m.edsoo.ru/737884fd
https://m.edsoo.ru/1677f4be

10

[Ipaktuueckas pabora Ne 1.
«Bnustaue pa3nuuHbIX (pakTopoB
Ha CKOPOCTh XUMHUYECKOMN
peaKIm

https://m.edsoo.ru/e6327f2

11

12

13

DIIeKTPOJIUTUYECKAs
mucconuanud. [loustue o
BOJIOpOHOM ToKa3arese (PH)
pactBopa. Peakuium noHHOTO
oOMmeHa. ['uiponn3 opraHuuecKux
1 HEOPTaHUYECKUX BEIIECTB

OKucnuTenbHo-
BOCCTAHOBUTEJIBHBIE PEAKIIUH.
[Tonsarue 00 31eKTpoIH3e
pacIuiaBoB U paCTBOPOB COJIEU

KontponbsHas paboTa no pasjaeny
«TeopeTrdeckue OCHOBBI XHMHUI

https://m.edsoo0.ru/3234384a

https://m.edsoo.ru/d19df513

https://m.edso0.ru/42a9681d

14

15

MerTaibl, UX MOJ0XKEHHUE B
[Iepronnueckoii cucreme
XUMHYECKHUX 3jieMeHTOB [[. 1.
Menaeneesa 1 0COOEHHOCTH
cTpoeHus aromoB. Oo1ue
(bU3UYECKHE CBONCTBA METAIJIOB
CnaBbl METAJIJIOB.
DIIEKTPOXUMHUYECKUAN PSJT
HaNpsHKEHUU METAIIIOB

https://m.edsoo.ru/3a6bf2a9

https://m.edsoo.ru/9cb465ac



https://m.edsoo.ru/e6327ff2
https://m.edsoo.ru/3234384a
https://m.edsoo.ru/d19df513
https://m.edsoo.ru/42a9681d
https://m.edsoo.ru/3a6bf2a9
https://m.edsoo.ru/9cb465ac

16

XYMMHAYECKHUE CBOKMCTBA
BAKHEUIINX METAJJIOB (HaTpUH,
KaJIni, KaJIbLMi, MarHuu,
AJTIOMUHMI) U UX COSTUHCHUHN

https://m.edsoo.ru/4e8bc6fd

17

XUMHUYECKHUE CBOMCTBA XpOMa,
MEIIN U UX COSOIUHEHUIN

https://m.edsoo0.ru/2393964e

18

19

20

21

22

23

XMMHUYECKHUE CBOMCTBA IIMHKA,
JKeJie3a U X COeTMHEHUN

[Tpaktrueckast pabora Ne 2.
"Pemenune skcnepuMEHTAIBHBIX
3a71a4 110 TeMe «MeTaib»"

Hemeraiibl, X I0JI0KEHUE B
[lepnognueckon cucreme
XUMHYECKHMX 3jieMeHTOB [[. 1.
MenpaeneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB

du3nyecKre CBOMCTBA
HEMETAJUIOB. AJUIOTPOIHS
HEMETAJUIOB (Ha IpuMepe
KHCJIOpOoa, cephl, hochopa u
yriiepona)

XHMMHUYECKHE CBOMCTBA raJIOT€HOB,

CEpbI U UX COCIMHECHUH

XHUMHUYECKHE CBOMCTBA a30Ta,

https://m.edsoo0.ru/2e9896ea

https://m.edsoo0.ru/41538b94

https://m.edsoo.ru/d14bd5a6

https://m.edsoo.ru/41a85f4f

https://m.edsoo.ru/e6735ca4

https://m.edsoo.ru/e359a2eb



https://m.edsoo.ru/4e8bc6fd
https://m.edsoo.ru/2393964e
https://m.edsoo.ru/2e9896ea
https://m.edsoo.ru/41538b94
https://m.edsoo.ru/d14bd5a6
https://m.edsoo.ru/41a85f4f
https://m.edsoo.ru/e6735ca4
https://m.edsoo.ru/e359a2eb

dbocdopa u ux coeTMHEHUN

24

25

XUMHUYECKHE CBOKMCTBA YIJIEPOA,
KPEMHHUS U UX COCTMHEHUN

[IprumeHeHne BaXKHENIIINX
HEMETAIJIOB U UX COCIMHEHU

https://m.edsoo.ru/ef3a5687

https://m.edsoo.ru/e232a911

26

27

O0001IeHNE ¥ CUCTEMAaTU3aLUS
3HaHU# o Teme «Hemeraiiely.
Briuncnenus no ypaBHEHUSIM
XUMHAYECKUX PEAKIHN U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktrueckas pabora Ne 3.
«Pemrenne sSKCIepUMEHTATBHBIX
3agad o teMe "Hemeraminr'"»

https://m.edsoo0.ru/539f71b8

https://m.edsoo.ru/d93381a5

28

KonTtponbsHas paborta o remam
«Metame»y u «Hemeraubn)

https://m.edsoo.ru/842abce9

29

30

Heoprannueckue u opranudeckue
KucaoTel. Heopranmueckue u
OpPraHU4YeCKUEe OCHOBAHUS

AMdoTepHbIe HEOpraHUYECKUe 1
OPTaHUYECKUE COCIMHEHUS.
I'eneTnueckas cBsI3b
HEOPTaHWYECKUX U OPraHUYECKUX
BEIIICCTB

https://m.edsoo.ru/d9ddcc76

https://m.edsoo.ru/9c4d7af9

31

Ponps xuMuu B o0ecrieyeHUH

https://m.edso0.ru/9173971d



https://m.edsoo.ru/ef3a5687
https://m.edsoo.ru/e232a911
https://m.edsoo.ru/539f71b8
https://m.edsoo.ru/d93381a5
https://m.edsoo.ru/842abce9
https://m.edsoo.ru/d9ddcc76
https://m.edsoo.ru/9c4d7af9
https://m.edsoo.ru/9173971d

AKOJIOTUYECKOU, SHEPTETUYECKON
1 IIUIIEBOM 0€3011aCHOCTH,
Pa3BUTUU MEIUIIMHBI

[IpencraBnenus 06 00X
HAyYHBIX MPUHITATIAX

32 1 https://m.edsoo.ru/bcal6d6f
IMPOMBIINIJICHHOT O ITOJYYCHUSA
Ba)KHEUIIINX BEILIECTB
Y

33 cHOBCR B MHpe BEIlects 1 1 https://m.edsoo.ru/7ccc2b22
MaTCpuaioB

34 XUMHUS ¥ 3J0pPOBbE UeIOBEKa 1 https://m.edso0.ru/e992867a

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOITPAMME
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoJsbHbIe

Bcero
padoThI

IIpakTH4eckue
patéoTbI

DJieKTPOHHbBIE IIU(POBLIE
o0pa3oBaTeJIbHbIE

pecypchbl

XUAMUYECKUU DJIEMEHT. ATOM.
DJIeKTpOHHAsT KOHPUTYpaIusl
aTOMOB

[leproguyeckuil 3aK0H U
[lepnoguyeckas cucrema
XAMHAYECKUX aaemenToB 1. H.
MenneneeBa, ux CBA3b C
COBPEMEHHOU TEOPUEUN CTPOCHUS
aTOMOB

https://m.edsoo.ru/d276bd7b

https://m.edsoo.ru/143e2df7

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX AJIEMEHTOB U
MX COCMHEHUH 10 IpymIiaM 1
nepuojiaMm. 3HaueHUe
MEePUOANYECKOTO 3aKOHA U
CUCTEMbl XUMHUUYECKHUX DJIEMEHTOB
J.1. MenneneeBa B pa3BUTHH
HayKH

Ctpoenue BeniecTBa. XuMuyecKas
CBSI3b, €€ BUJIbI; MEXaHU3MBbI
00pa3oBaHus KOBAJIEHTHOM CBSI3H.

https://m.edso00.ru/9a519a98

https://m.edsoo.ru/11edbb8f



https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/11edbb8f

BonopoHas cBs3b

BanenTHOCTB.
DJIEKTPOOTPULIATETLHOCTD.
Crenienn okuciieHus. BemecTBa
MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

https://m.edsoo.ru/1c7e4ba9

[ToHsITHE O MUCTIEPCHBIX CHCTEMAX.
VIcTiHHBIE ¥ KOJUTOUIHBIC
pacTBOpBl. MaccoBas 1071t
BEIIECTBA B PaCTBOPE

https://m.edsoo.ru/f615e37b

Knaccudukanus u HoMmeHKIaTypa
HEOPTaHUYECKUX COCAUHEHHUI.
['eneTnueckas CBS3b
HEOPTraHUYECKUX BEILIECTB,
Pa3IMYHBIX KJIACCOB

https://m.edsoo.ru/bbflfcl2

Knaccudukaims XxuMudeckux
peaKuuil B HEOPraHUYECKOU U
OpraHUYECKON XUMHUU. 3aKOH
COXPAaHEHHSI MACChI BELIECTB;
3aKOH COXPaHECHUS U
MpeBpalleHUs SHEPTUH TIPH
XUMHUUYECKUX PEaKIHIX
Cxopoctb peakiuu. OOpaTumMble

peakuuu. XuMHAYECKOE
paBHOBECHUE

https://m.edsoo.ru/737884fd

https://m.edsoo.ru/1677f4be
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https://m.edsoo.ru/f615e37b
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10

[Ipaktuueckas pabora Ne 1.
«Bnustaue pa3nuuHbIX (pakTopoB
Ha CKOPOCTh XUMHUYECKOMN
peaKIm

https://m.edsoo.ru/e6327f2

11

12

13

DIIeKTPOJIUTUYECKAs
mucconuanud. [loustue o
BOJIOpOHOM ToKa3arese (PH)
pactBopa. Peakuium noHHOTO
oOMmeHa. ['uiponn3 opraHuuecKux
1 HEOPTaHUYECKUX BEIIECTB

OKucnuTenbHo-
BOCCTAHOBUTEJIBHBIE PEAKIIUH.
[Tonsarue 00 31eKTpoIH3e
pacIuiaBoB U paCTBOPOB COJIEU

KontponbsHas paboTa no pasjaeny
«TeopeTrdeckue OCHOBBI XHMHUI

https://m.edsoo0.ru/3234384a

https://m.edsoo.ru/d19df513

https://m.edso0.ru/42a9681d

14

15

MerTaibl, UX MOJ0XKEHHUE B
[Iepronnueckoii cucreme
XUMHYECKHUX 3jieMeHTOB [[. 1.
Menaeneesa 1 0COOEHHOCTH
cTpoeHus aromoB. Oo1ue
(bU3UYECKHE CBONCTBA METAIJIOB
CnaBbl METAJIJIOB.
DIIEKTPOXUMHUYECKUAN PSJT
HaNpsHKEHUU METAIIIOB

https://m.edsoo.ru/3a6bf2a9

https://m.edsoo.ru/9cb465ac
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16

XYMMHAYECKHUE CBOKMCTBA
BAKHEUIINX METAJJIOB (HaTpUH,
KaJIni, KaJIbLMi, MarHuu,
AJTIOMUHMI) U UX COSTUHCHUHN

https://m.edsoo.ru/4e8bc6fd

17

XUMHUYECKHUE CBOMCTBA XpOMa,
MEIIN U UX COSOIUHEHUIN

https://m.edsoo0.ru/2393964e

18

19

20

21

22

23

XMMHUYECKHUE CBOMCTBA IIMHKA,
JKeJie3a U X COeTMHEHUN

[Tpaktrueckast pabora Ne 2.
"Pemenune skcnepuMEHTAIBHBIX
3a71a4 110 TeMe «MeTaib»"

Hemeraiibl, X I0JI0KEHUE B
[lepnognueckon cucreme
XUMHYECKHMX 3jieMeHTOB [[. 1.
MenpaeneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB

du3nyecKre CBOMCTBA
HEMETAJUIOB. AJUIOTPOIHS
HEMETAJUIOB (Ha IpuMepe
KHCJIOpOoa, cephl, hochopa u
yriiepona)

XHMMHUYECKHE CBOMCTBA raJIOT€HOB,

CEpbI U UX COCIMHECHUH

XHUMHUYECKHE CBOMCTBA a30Ta,

https://m.edsoo0.ru/2e9896ea

https://m.edsoo0.ru/41538b94

https://m.edsoo.ru/d14bd5a6

https://m.edsoo.ru/41a85f4f

https://m.edsoo.ru/e6735ca4

https://m.edsoo.ru/e359a2eb
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dbocdopa u ux coeTMHEHUN

24

25

XUMHUYECKHE CBOKMCTBA YIJIEPOA,
KPEMHHUS U UX COCTMHEHUN

[IprumeHeHne BaXKHENIIINX
HEMETAIJIOB U UX COCIMHEHU

https://m.edsoo.ru/ef3a5687

https://m.edsoo.ru/e232a911

26

27

O0001IeHNE ¥ CUCTEMAaTU3aLUS
3HaHU# o Teme «Hemeraiiely.
Briuncnenus no ypaBHEHUSIM
XUMHAYECKUX PEAKIHN U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktrueckas pabora Ne 3.
«Pemrenne sSKCIepUMEHTATBHBIX
3agad o teMe "Hemeraminr'"»

https://m.edsoo0.ru/539f71b8

https://m.edsoo.ru/d93381a5

28

KonTtponbsHas paborta o remam
«Metame»y u «Hemeraubn)

https://m.edsoo.ru/842abce9

29

30

Heoprannueckue u opranudeckue
KucaoTel. Heopranmueckue u
OpPraHU4YeCKUEe OCHOBAHUS

AMdoTepHbIe HEOpraHUYECKUe 1
OPTaHUYECKUE COCIMHEHUS.
I'eneTnueckas cBsI3b
HEOPTaHWYECKUX U OPraHUYECKUX
BEIIICCTB

https://m.edsoo.ru/d9ddcc76

https://m.edsoo.ru/9c4d7af9

31

Ponps xuMuu B o0ecrieyeHUH

https://m.edso0.ru/9173971d



https://m.edsoo.ru/ef3a5687
https://m.edsoo.ru/e232a911
https://m.edsoo.ru/539f71b8
https://m.edsoo.ru/d93381a5
https://m.edsoo.ru/842abce9
https://m.edsoo.ru/d9ddcc76
https://m.edsoo.ru/9c4d7af9
https://m.edsoo.ru/9173971d

AKOJIOTUYECKOU, SHEPTETUYECKON
1 IIUIIEBOM 0€3011aCHOCTH,
Pa3BUTUU MEIUIIMHBI

[IpencraBnenus 06 00X
HAyYHBIX MPUHITATIAX

32 1 https://m.edsoo.ru/bcal6d6f
IMPOMBIINIJICHHOT O ITOJYYCHUSA
Ba)KHEUIIINX BEILIECTB
Y

33 cHOBCR B MHpe BEIlects 1 1 https://m.edsoo.ru/7ccc2b22
MaTCpuaioB

34 XUMHUS ¥ 3J0pPOBbE UeIOBEKa 1 https://m.edso0.ru/e992867a

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOITPAMME



https://m.edsoo.ru/bca16d6f
https://m.edsoo.ru/7ccc2b22
https://m.edsoo.ru/e992867a

11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoJsbHbIe

Bcero
padoThI

IIpakTH4eckue
patéoTbI

DJieKTPOHHbBIE IIU(POBLIE
o0pa3oBaTeJIbHbIE

pecypchbl

XUAMUYECKUU DJIEMEHT. ATOM.
DJIeKTpOHHAsT KOHPUTYpaIusl
aTOMOB

[leproguyeckuil 3aK0H U
[lepnoguyeckas cucrema
XAMHAYECKUX aaemenToB 1. H.
MenneneeBa, ux CBA3b C
COBPEMEHHOU TEOPUEUN CTPOCHUS
aTOMOB

https://m.edsoo.ru/d276bd7b

https://m.edsoo.ru/143e2df7

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX AJIEMEHTOB U
MX COCMHEHUH 10 IpymIiaM 1
nepuojiaMm. 3HaueHUe
MEePUOANYECKOTO 3aKOHA U
CUCTEMbl XUMHUUYECKHUX DJIEMEHTOB
J.1. MenneneeBa B pa3BUTHH
HayKH

Ctpoenue BeniecTBa. XuMuyecKas
CBSI3b, €€ BUJIbI; MEXaHU3MBbI
00pa3oBaHus KOBAJIEHTHOM CBSI3H.

https://m.edso00.ru/9a519a98

https://m.edsoo.ru/11edbb8f



https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/11edbb8f

BonopoHas cBs3b

BanenTHOCTB.
DJIEKTPOOTPULIATETLHOCTD.
Crenienn okuciieHus. BemecTBa
MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

https://m.edsoo.ru/1c7e4ba9

[ToHsITHE O MUCTIEPCHBIX CHCTEMAX.
VIcTiHHBIE ¥ KOJUTOUIHBIC
pacTBOpBl. MaccoBas 1071t
BEIIECTBA B PaCTBOPE

https://m.edsoo.ru/f615e37b

Knaccudukanus u HoMmeHKIaTypa
HEOPTaHUYECKUX COCAUHEHHUI.
['eneTnueckas CBS3b
HEOPTraHUYECKUX BEILIECTB,
Pa3IMYHBIX KJIACCOB

https://m.edsoo.ru/bbflfcl2

Knaccudukaims XxuMudeckux
peaKuuil B HEOPraHUYECKOU U
OpraHUYECKON XUMHUU. 3aKOH
COXPAaHEHHSI MACChI BELIECTB;
3aKOH COXPaHECHUS U
MpeBpalleHUs SHEPTUH TIPH
XUMHUUYECKUX PEaKIHIX
Cxopoctb peakiuu. OOpaTumMble

peakuuu. XuMHAYECKOE
paBHOBECHUE

https://m.edsoo.ru/737884fd

https://m.edsoo.ru/1677f4be



https://m.edsoo.ru/1c7e4ba9
https://m.edsoo.ru/f615e37b
https://m.edsoo.ru/bbf1fc12
https://m.edsoo.ru/737884fd
https://m.edsoo.ru/1677f4be

10

[Ipaktuueckas pabora Ne 1.
«Bnustaue pa3nuuHbIX (pakTopoB
Ha CKOPOCTh XUMHUYECKOMN
peaKIm

https://m.edsoo.ru/e6327f2

11

12

13

DIIeKTPOJIUTUYECKAs
mucconuanud. [loustue o
BOJIOpOHOM ToKa3arese (PH)
pactBopa. Peakuium noHHOTO
oOMmeHa. ['uiponn3 opraHuuecKux
1 HEOPTaHUYECKUX BEIIECTB

OKucnuTenbHo-
BOCCTAHOBUTEJIBHBIE PEAKIIUH.
[Tonsarue 00 31eKTpoIH3e
pacIuiaBoB U paCTBOPOB COJIEU

KontponbsHas paboTa no pasjaeny
«TeopeTrdeckue OCHOBBI XHMHUI

https://m.edsoo0.ru/3234384a

https://m.edsoo.ru/d19df513

https://m.edso0.ru/42a9681d

14

15

MerTaibl, UX MOJ0XKEHHUE B
[Iepronnueckoii cucreme
XUMHYECKHUX 3jieMeHTOB [[. 1.
Menaeneesa 1 0COOEHHOCTH
cTpoeHus aromoB. Oo1ue
(bU3UYECKHE CBONCTBA METAIJIOB
CnaBbl METAJIJIOB.
DIIEKTPOXUMHUYECKUAN PSJT
HaNpsHKEHUU METAIIIOB

https://m.edsoo.ru/3a6bf2a9

https://m.edsoo.ru/9cb465ac



https://m.edsoo.ru/e6327ff2
https://m.edsoo.ru/3234384a
https://m.edsoo.ru/d19df513
https://m.edsoo.ru/42a9681d
https://m.edsoo.ru/3a6bf2a9
https://m.edsoo.ru/9cb465ac

16

XYMMHAYECKHUE CBOKMCTBA
BAKHEUIINX METAJJIOB (HaTpUH,
KaJIni, KaJIbLMi, MarHuu,
AJTIOMUHMI) U UX COSTUHCHUHN

https://m.edsoo.ru/4e8bc6fd

17

XUMHUYECKHUE CBOMCTBA XpOMa,
MEIIN U UX COSOIUHEHUIN

https://m.edsoo0.ru/2393964e

18

19

20

21

22

23

XMMHUYECKHUE CBOMCTBA IIMHKA,
JKeJie3a U X COeTMHEHUN

[Tpaktrueckast pabora Ne 2.
"Pemenune skcnepuMEHTAIBHBIX
3a71a4 110 TeMe «MeTaib»"

Hemeraiibl, X I0JI0KEHUE B
[lepnognueckon cucreme
XUMHYECKHMX 3jieMeHTOB [[. 1.
MenpaeneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB

du3nyecKre CBOMCTBA
HEMETAJUIOB. AJUIOTPOIHS
HEMETAJUIOB (Ha IpuMepe
KHCJIOpOoa, cephl, hochopa u
yriiepona)

XHMMHUYECKHE CBOMCTBA raJIOT€HOB,

CEpbI U UX COCIMHECHUH

XHUMHUYECKHE CBOMCTBA a30Ta,

https://m.edsoo0.ru/2e9896ea

https://m.edsoo0.ru/41538b94

https://m.edsoo.ru/d14bd5a6

https://m.edsoo.ru/41a85f4f

https://m.edsoo.ru/e6735ca4

https://m.edsoo.ru/e359a2eb



https://m.edsoo.ru/4e8bc6fd
https://m.edsoo.ru/2393964e
https://m.edsoo.ru/2e9896ea
https://m.edsoo.ru/41538b94
https://m.edsoo.ru/d14bd5a6
https://m.edsoo.ru/41a85f4f
https://m.edsoo.ru/e6735ca4
https://m.edsoo.ru/e359a2eb

dbocdopa u ux coeTMHEHUN

24

25

XUMHUYECKHE CBOKMCTBA YIJIEPOA,
KPEMHHUS U UX COCTMHEHUN

[IprumeHeHne BaXKHENIIINX
HEMETAIJIOB U UX COCIMHEHU

https://m.edsoo.ru/ef3a5687

https://m.edsoo.ru/e232a911

26

27

O0001IeHNE ¥ CUCTEMAaTU3aLUS
3HaHU# o Teme «Hemeraiiely.
Briuncnenus no ypaBHEHUSIM
XUMHAYECKUX PEAKIHN U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktrueckas pabora Ne 3.
«Pemrenne sSKCIepUMEHTATBHBIX
3agad o teMe "Hemeraminr'"»

https://m.edsoo0.ru/539f71b8

https://m.edsoo.ru/d93381a5

28

KonTtponbsHas paborta o remam
«Metame»y u «Hemeraubn)

https://m.edsoo.ru/842abce9

29

30

Heoprannueckue u opranudeckue
KucaoTel. Heopranmueckue u
OpPraHU4YeCKUEe OCHOBAHUS

AMdoTepHbIe HEOpraHUYECKUe 1
OPTaHUYECKUE COCIMHEHUS.
I'eneTnueckas cBsI3b
HEOPTaHWYECKUX U OPraHUYECKUX
BEIIICCTB

https://m.edsoo.ru/d9ddcc76

https://m.edsoo.ru/9c4d7af9

31

Ponps xuMuu B o0ecrieyeHUH

https://m.edso0.ru/9173971d



https://m.edsoo.ru/ef3a5687
https://m.edsoo.ru/e232a911
https://m.edsoo.ru/539f71b8
https://m.edsoo.ru/d93381a5
https://m.edsoo.ru/842abce9
https://m.edsoo.ru/d9ddcc76
https://m.edsoo.ru/9c4d7af9
https://m.edsoo.ru/9173971d

AKOJIOTUYECKOU, SHEPTETUYECKON
1 IIUIIEBOM 0€3011aCHOCTH,
Pa3BUTUU MEIUIIMHBI

[IpencraBnenus 06 00X
HAyYHBIX MPUHITATIAX

32 1 https://m.edsoo.ru/bcal6d6f
IMPOMBIINIJICHHOT O ITOJYYCHUSA
Ba)KHEUIIINX BEILIECTB
Y

33 cHOBCR B MHpe BEIlects 1 1 https://m.edsoo.ru/7ccc2b22
MaTCpuaioB

34 XUMHUS ¥ 3J0pPOBbE UeIOBEKa 1 https://m.edso0.ru/e992867a

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOITPAMME



https://m.edsoo.ru/bca16d6f
https://m.edsoo.ru/7ccc2b22
https://m.edsoo.ru/e992867a

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOoBePsSIeMOro
pe3yJabTara

1

1.1

IIpoBepsieMble peaMeTHbIE Pe3yabTATHI 0CBOEHUS
OCHOBHOI1 00pa30BaTe/ILHON MPOrpaMMbI CPeIHEro
001ero odopasoBaHus

TeopeTndeckre OCHOBBI OPTraHUYECKON XUMUN

CpopMUpOBaHHOCTH,  NPEACTABICHUM O XUMHYECKOU
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa,
poaM XMMHMM B TIO3HAHUM SIBJICHUA TPUPOABI, B
(GbOpMUPOBAHUN MBIIIJICHUSI M KYJbTYypbl JMYHOCTH, €&
(YyHKIHOHAJIBHOM  TPaMOTHOCTH, HEOOXOAMMOW  JJis
pelieHrsT  TPaKTHUECKUX  3adad M OKOJOTHYECKH
O00OOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/J0pPOBbIO U

MIPUPOJTHOM cpenie

1.2

Brnagenune cucTtemMoll XMMHUYECKHX 3HAHHUM, KOTOpas
BKJIIOYACT: OCHOBOIIOJIaralomue TMOHATUS (MOJeKyJa,
BaJICHTHOCTb, AIEKTPOOTPULIATEILHOCTb, CTEIICHb
OKHCJICHUS, XUMHUYECKasi CBSI3b, MOJb, MOJISIpHAash Macca,
MOJISIPHBIN 00BEM, YIJIEPOJHBIN CKeNeT, PyHKIIMOHAIbHAS
rpyIina, pajukaji, U30MEpHs, U30MEPHI, TOMOJIOTUYECKUI
pan, TOMOJIOTH, YTJIEBOJOPOIbI, KHCJIOPO/I- "
a30Tcoep)KaIie COCAUHEHUS, OMOJOTHYECKH AKTHBHBIC
BellecTBa (YriaeBObl, JKUPHI, OCJIKK), MOHOMED, MOJUMED,
CTPYKTYPHOE€ 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS);
TEOPUU U 3aKOHBI (TEOpPUS XUMHUUYECKOTO CTPOCHUS
OPraHUYECKUX BEIIECTB A.M. Bbytneposa),
3aKOHOMEPHOCTH, CUMBOJHWYECKHI  SI3BIK  XHMMH,
(haKkTOJIOTHYECKHE CBEICHHS O CBOMCTBaX, COCTaBe,
MOJy4YeHUH W O€30MacHOM HCIOJb30BAaHUU BaKHEHITUX
HEOPTaHUYECKUX W OpPraHWYeCKUX BEIIECTB B OBITY U

HpﬂKTH‘-ICCKOﬁ ACATCIIBHOCTH YCJIOBCKA




1.3

1.4

1.5

1.5

1.6

ChopMUpOBaHHOCTh YMEHHMI BBISBISATH XapaKTEpHbIC
MPU3HAKU TIOHSTUI, YCTaHABIWMBATh WX B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIONIUE MOHATHS MPU OMUCAHUU
COCTaBa, CTPOCHHUS U MPEBpPALICHUN OPraHUYECKUX

COeIMHEHUN

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMUYECKYIO
CUMBOJIMKY  JUII  COCTaBICHUS  MOJEKYJISAPHBIX U
CTPYKTYpHBIX (pa3BEpHYTOM, COKpaméHHON) (opMy
OPraHUYECKUX BEMIECTB W YPaBHCHUH XUMHUYECKHX
peaKInii, M3rOTaBIIMBATh MOJEIN MOJEKYJI OPTraHHYEeCKUX
BCIIECTB JUISI WJUTFOCTPAIlMd WX  XHUMHYECKOTO M

IMPOCTPAHCTBCHHOI'O CTPOCHHUA

CdopmMupoBaHHOCTH YMEHUU YCTaHABJIUBATh
MPUHAICKHOCTh M3YYCHHBIX OPTaHUYECKUX BEIIECTB TIO
WX COCTaBy M CTPOCHHMIO K ONpENEIEHHOMY Kiaccy
(rpynme) coenwHeHUW  (YTIEBOJOPOJBI, KHCIOPOJ |
a30TCOJIepKAINE COCIUHEHUS, BBICOKOMOJICKYJISIPHBIC
COCIMHCHHUS), JaBaTh UM HAa3BaHMS 10 CHCTEMATHYCCKOM

Homenkmnarype (IUPAC)

CdopMupoBaHHOCTH YMEHUS OIPEICIIATH BUJIbI
XAMHUYECKOM CBSA3M B OPraHUYECKUX COCIMHEHUSIX

(omMHApHBIE U KPATHBIE)

ChopMUPOBAaHHOCTL yMEHUSI MPUMEHATH: TOJIOKEHUS
TEOpUM  CTPOEHUSI  OpPraHWYECKMx  BemectB  A.M.
byrtnepoBa s OOBSICHEHHS 3aBUCHUMOCTH  CBOMCTB
BEILIECTB OT MX COCTaBa U CTPOCHHMS; 3aKOH COXPAHEHHS

MacCChI BCIICCTB

YT1eBo10pOIbI. Kucnopoaconepikariue U
a30TCOJIepIKaIIIHe OpraHUYeCcKHe COEIUHEHMUS.

BBICOKOMOHGKYHHPHBIC COCIMHCHUA

2.1

CdopMupoBaHHOCTh YMEHUN NPUBOJUTH TPUBHAIbHbBIC

Ha3BaHUA OTHACIIBHBIX OPIraHMYCCKHUX BCHICCTB (BTI/IJ'ICH,




2.2

2.3

MPOTUJICH, alleTUJIEH, TUJICHTJIUKOJIb, TIUIEPUH, (HEHOI,
dbopmanpaerua, aueTalbIerull, MypaBbUHAs KHUCIIOTA,
YKCYCHasi KHCJOTa, OJIEMHOBAs KHCJIOTa, CTEapUHOBAs
KHCJIOTa, TUIIOKO3a, (PYKTO3a, Kpaxmals, IeJUI0jI03a,

TJIUIIVH)

CpopMUpOBaHHOCT, YMEHUW XapaKTepU30BaTh COCTaB,
CTpoeHue, (Qusmyeckue U  XUMHYECKHME  CBOMCTBA
TUMAYHBIX ~ TPEACTAaBUTENIEW  Pa3IMYHbIX  KJIacCOB
OpraHMYecKUX BELIECTB (METaH, 3TaH, ATHIICH, MPOMIHIIEH,
aneTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH307,
METaHOJI, 3TAaHOJ, OJTWICHIJIMKONb, TIWIEPUH, (EHOT,
aleTanbAeTU]l, MypaBbUHAs M YKCyCHasi KHUCIOTHI,

I'IFOKO3a, KpaxMaJl, HCJII0J103d, AMUHOYKCYCHAsA KHCHOTa)

CdopMupoBaHHOCTH YMEHHUS WJUTFOCTPUPOBATH
T€HETUYECKYIO CBS3b MEXKIY TUNUYHBIMU
IIPEACTABUTEISIMU  PA3JIUYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB YPAaBHCHUSMU COOTBETCTBYIOIIUX XHUMHYECKUX

pEakItii ¢ CMOIB30BAHUEM CTPYKTYPHBIX (pOopMyIT

2.4

3.1

3.2

CdopMupoBaHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU
YTIIEBOJOPOJHOTO ChIpbs (He(Th, TPUPOAHBIN Ta3, YroOJb),
CIOCOOBI MX TEPepadOTKH M TPAKTUUECKOE MPUMEHEHHUE

MPOIYKTOB NEPepadOTKU
XUMUS U )KU3Hb. PacuyéTsl

CdopMupoBaHHOCT, YMEHUM BIAJAETh CHUCTEMOM 3HAHUIA
00 OCHOBHBIX  METOJAaX  HAy4yHOro ITO3HAHUS,
WCMOJIB3YEMBIX B XUMHUHM IPU HU3YYEHUHU BEIIECTB U
XUMUYECKUX  SBICHWM  (HaOmrofeHue,  U3MEpeHHe,
JKCIIEPUMEHT, MOJICTUPOBaHUE), UCIIOJIb30BaTh
CHUCTEMHbBIC XUMUYECKUE 3HAHUS JJIs1 IPUHSATHUS PEUICHUM B
KOHKPETHBIX JKMU3HCHHBIX CHUTYalUsX, CBSI3aHHBIX C

BCIICCTBAMH U UX ITPUMCHCHUCM

ChopmupoBaHHOCTH ~ yMEHHI  CcOOJMIOATh  MpaBHIIa



3.3

NOJIb30BaHUS XUMHYECKOH MOCYyIod M J1abopaTOpHBIM
o0opylnoBaHUEM, a TaKXke TpaBuiaa oOOpameHus ¢
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIUSMH TIO

BBIITOJIHCHUIO J'Ia60paTOpHBIX XUMHUYCCKHUX OIIBITOB

CdopMupoBaHHOCT, YMEHHI IJIAHUPOBATH U BBINOJIHATH
XUMHUUYECKUN IKCIEPUMEHT (MPEBpAILCHUS] OPTaHUYECKUX
BEIIECTB I[PU HArPEBAHWM, IIOJYYEHHUE HOTWICHA U
M3YyYEHHE €ro CBOMCTB, KayeCTBEHHBIE  PEaKIUU
OpraHMYeCKUX BEILECTB, JIeHATypalus OelIKoB Mpu
HarpeBaHHM, IBETHBIC PEAKI[UU OEJIIKOB) B COOTBETCTBUU C
MpaBWJIaMH TEXHUKU O€30MacHOCTH MpU OOpallleHUH C
BEIIECTBAMH M JabOpaTOpHbIM  000pYJIOBaHUEM;
MPEACTABIATh PE3YIbTAThl XUMUYECKOTO IKCIEPUMEHTA B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIMA U

dbopMyIHpoOBaTh BEIBOJBI HA OCHOBE 3THX PE3YyJIbTATOB

3.4

3.5

3.6

CdopMupoBaHHOCTh YMEHUU MPOBOJUTH BBIYUCICHHS TIO
XUMUYECKUM YpaBHEHUsM (Macchl, 00bEMa, KOJIMYECTBA
HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PpPEaKUUH I0
U3BECTHBIM Macce, OOBEMY, KOJIMYECTBY OIHOTO U3

MCXOJTHBIX BEIIECTB UM TIPOYKTOB PEAKITUN)

CdopMupoBaHHOCTh YMEHUN KPUTHUECKH aHATU3UPOBATH
XUMHUYECKYI0 HH(POPMALIMIO, MOJYYaeMYy0 W3 Pa3HbIX
UCTOYHUKOB (CpelcTBa MaccoBOil uH(pOpMaluu, CeTh

HHTepHeT 1 npyrue)

ChopMupoBaHHOCT, ~ YMEHUN  coOJtOIaTh  MpaBuUiia
HKOJIOTHYECKH IIeJIeCOO0OpPa3HOTO TIOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTA B LEISAX COXPAHEHUS CBOETO
3I0POBBS M OKPY>KarOIIeH MPUPOJIHON Cpe/lbl, 0OCO3HABATh
OMAacHOCTh  BO3JCHCTBHUSI  HA  J>KUBBIE  OpPraHU3MBbI
OMPEICIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAS CMBICT
[OKa3aTes K (mpenenbHO JTOIYCTAMOM
KOHIIGHTpAIlMu), TOSCHATh Ha TMpUMEpax CHOCOOBI

YMCHBIICHUA nu MpeaA0TBpalICHUA nux BpCAHOTI'O



BOBI[CﬁCTBPIH Ha OpraHu3M 4YCJIOBCKaA

11 KIIACC

Kon
NPOBEPAEMOT0
pe3yjabTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS
OCHOBHOI 00pa30BaTe/ILHOI MPOrPaMMbI CPeIHEr0
o011ero oopasoBanus

1

1.1

Teopernueckre OCHOBBI XUMUU

BrnageHne cuCTEMOM XMMHYECKMX 3HAHUW, KOTOpas
BKJIFOYACT: OCHOBOIIOJIATAIOIINE TOHATUSA (XUMUYECKUN
DIIEMEHT, aToOM, JJIEKTPOHHas 000JI0YKa aroma, S-, p-, O-
AJIGKTPOHHBIE ~ OpOWTAIM  aTOMOB, HWOH, MOJIEKYJa,
BAJICHTHOCTb, 3IEKTPOOTPULATEIBLHOCTD, CTCIICHb
OKHCJICHHS, XUMHUYECKasl CBA3b, MOJb, MOJISIpHAasT Macca,
MOJISIPHBIA  00BEM, KpUCTAUIMUECKasi pemI€TKa, THUIIbI
XUMUYECKHUX peakiuid (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- U JHJAOTEPMHUYECKUE, PEAKIMM HOHHOTO OOMEHa),
pacTBop, 3JIEKTPOJIUTHI, HEBJICKTPOJIUTHI,
AIEKTPOJIUTUYECKAS JUCCOIMAIus, OKHCIIUTEIb,
BOCCTAHOBUTEb,  CKOPOCTh  XMMHUYECKOM  pEaklvH,
XUMUYECKOE paBHOBECHE); TEOPUM M 3aKOHBI (Teopus
ANEKTPOJMTUYECKON aucconuanuu, [lepuonnuecknii 3aKoH
AWM.  MengeneeBa, 3aKOH  COXPaHEHUSI  MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKAN  SA3bIK  XHMWH,
(dakToIOTUUECKHE CBEACHUSI O CBOMCTBAaX, COCTaBe,
MOJIy4eHUHM M O€30MacHOM HCIOJIh30BAaHUM BAKHEUIIINX
HEOPTaHMYECKUX BEMIECTB B OBITY H MPAKTUYECKOU

JACATCIIBHOCTH YCJIIOBCKA

1.2

CdopMupoBaHHOCTh YMEHHMI BBISBISATH  XapaKTEpHbIC
IIPU3HAKM W B3aWMOCBS3b  H3YYEHHBIX  IIOHATHH,
IIPUMEHSTh COOTBETCTBYIOIME IOHATHS IIPU ONHUCAHUU

CTPOCHUA U CBOMCTB HCOPraHUM4YCCKNX BCIICCTB M HX



1.3

1.4

HpCBpaHICHI/II\/'I; BBIABJIATE  B3aMMOCBA3b XHUMHWYCCKHX
3HAHUW C TIOHATUSIMUA M MNpCACTABJICHUAMU  IPYI'UX

CCTCCTBCHHOHAYYHBIX ITPCIAMCTOB

Brnanenne OCHOBHBIMH METOAAMH HAYYHOT'O TTO3HAHUS
BEIIECTB M  XHMHYECKUX  SABJIICHUH  (HaOIIoACHUE,

U3MEpPEHHE, IKCIIEPUMEHT, MOJIETUPOBAHUE)

CdopMupoBaHHOCTh YMEHUM OIPEACNATh BAJICHTHOCTh U
CTENIEHb  OKHUCIICHHS  XMMHYECKHUX  DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, BUJI XUMHUYECKOM
CBS3U (KoBaJyIeHTHas, MOHHas, MeTaJuimyecKas,
BOJIOPOJIHASI) B COCIUHEHUSX, THUIl KPUCTAJUTMYECKOM
PELIETKH KOHKPETHOTO BEILIECTBA (aToMHas,

MOJIEKYJISIpHAsl, MIOHHASI, METaJNINYECKas)

1.5

CdopMupoBaHHOCTh YMEHUI ONPENIETSATh XapaKkTep Cpeibl

B BOJHBIX pAaCTBOPAX HCOPTAaHNYCCKUX COGI[I/IHGHI/If/'I

1.6

1.7

1.8

CdopmupoBaHHOCTH yMEHUS KJIaCCU(PHUIIMPOBAThH
XUMHUYECKHE PEAKIUH 10 pa3INYHbIM IpU3HAKAM (YUCITY U
COCTAaBy pEarupyrolmux BEUIECTB, TEIUNIOBOMY 3(PQEKTy
peaklMi, U3MEHEHHUIO CTENEHEH OKHUCICHHS SJIEMEHTOB,

00paTUMOCTH PEAKIIMH, YUACTHIO KaTalu3aTopa)

CpopMUPOBAaHHOCTh YMEHUW COCTAaBISATh YpaBHEHUS
PEAKLIHI PA3JIMYHBIX THUIIOB, TOJHBIE W COKPAIIEHHBIC
ypaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBasl YCIOBUS,

MIPU KOTOPBIX 3TH PEAKIINU UIYT 10 KOHIIA

CdopMupoBaHHOCT ~ YMEHUH  NPOBOAUTH  PEAKIIMH,
MOATBEP)KIAIONIME KA4YEeCTBEHHBIM COCTAaB  PA3MYHBIX
HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM MYTEM
WOHBI, TPUCYTCTBYIOIIME B  BOJIHBIX  pacTBOpax

HCOPraHNM4YCCKUX BCUICCTB

1.9

ChopMupoBaHHOCTh yMEHUW  PACKPHIBATH  CYIIHOCTH
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIILHBIX peakuuii

MMOCPCACTBOM COCTABJICHUA J3JICKTPOHHOI'O OajlaHca 3THUX



peakuuii

1.10

1.11

ChopMupoBaHHOCTE yMEHHUH OOBACHATH 3aBUCUMOCTH
CKOPOCTH XMMHUUYECKON PEaKIMK OT pa3INdHbIX (haKTOPOB

ChopmupoBaHHOCTE ~ YMEHUH  OOBICHATH  XapakTep
CMEILEHUSI XUMUYECKOTO PABHOBECHUS B 3aBUCUMOCTHU OT

BHeIIHero Bo3jaeiicTBus (mpunmun Jle [llarense)

OGHIEUI N HCOPraHUYICCKasd XUMUA

2.1

2.2

2.3

ChopMUpOBaHHOCT, ~ YMEHHH  pacKphIBaTh CMBICII
ITepuoauueckoro 3aKOHa J.. Menneneena u
JIEMOHCTPUPOBATH ero CHUCTEMAaTU3UPYIONIYIO,

OOBSACHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIUU

CdopmMupoBaHHOCTD YMEHUU XapaKTepU30BaTh
AJIEKTPOHHOE CTPOCHHE ATOMOB XHMHUYECKUX 3JEMEHTOB
1-4 mnepuonoB Ilepuoauueckoil CHUCTEMBI XHUMHUYECKHUX
anemeHToB .M. MenaeneeBa, HCTIONb3ys MOHATHS «S-, P-,
d-a5IeKTpOHHBIE OpPOUTANINY, «IHEPTETHYCCKUE YPOBHHY,
OOBSACHATh  3aKOHOMEPHOCTH  W3MEHEHUSI  CBOWCTB
XAMHUYECKUX DJIEMEHTOB U UX COCAWHEHUH IO MEPUOAM U
rpynnam  [lepuoamyeckoil  CUCTEMBI ~ XMMHYECKHX

sanemenToB /.M. MeHnaeneeBa

CdopMupoBaHHOCTH YMEHHU XapaKkTepu30BaTh
(onuchIBaTh) oOuue XUMHYECKUE CBONCTBA
HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEP)KIAATh CYIIECTBOBAHME T'E€HETHYECKOM  CBSA3H
MEXIy HEOPraHWYeCKHMMM BEIIECTBAMU C I[OMOUIBIO

YPaBHEHUMN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLIAN

2.4

2.5

CdopMupoBaHHOCTH YMEHU YCTaHaBJIMBATh
MPUHAJJICKHOCTh HEOPTraHUYECKUX BEIIECTB MO HUX
COCTaBYy K ONpeleNéHHOMY Kiaccy (TpyIie) COeIMHEHUN
(mpocThie BelIecTBA — METaUIbl U HEMETaJlIbl, OKCH/IBI,

OCHOBAHWsI, KUCJIOTHI, aM(pOTEPHBIE TUIPOKCHUIBI, COJTH)

CdopMupoBaHHOCTh YMEHUN HCIIOIH30BATH XUMUYECKYIO



CUMBOJIUKY Il COCTaBJIeHHUs (OpPMYJ BEIIECTB U
YPAaBHEHUM XUMHUYECKUX PEAKIUH, CHCTEMATUYECKYIO
Homenkinatypy (IUPAC) wu TpuBuanbHbIE Ha3BaHUS
OTIIEJIbHBIX HEOPraHWYECKUX BelecTB (yrapHelii ras,
YTJIEKUCTIBIN ra3, aMMHUaK, raiméHas W3BECTb, HEram€Has

U3BECTh, MUTHEBAS COMIA, TUPUT U IPYTHUE)

2.6

2.7

CdopmMupoBaHHOCTD yMEHUMN XapaKTepu30BaTh
(omHCHIBATH) oOmue XUMHUYECKHUE CBOMCTBA
HEOPTaHWYECKUX  BEIIECTB  pPa3jMYHBIX  KJIACCOB,
MOATBEP)KIATh  CYIIECTBOBAHWE T'E€HETUYECKON  CBSI3H
MEXJy HEOPraHWYECKHUMH BEIIECTBAMU C TOMOIIBIO

ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIHNX XUMHYCCKHUX peaKuHﬁ

CdopMupoBaHHOCTh YMEHHMI IIAHUPOBATH M BBINOJHATH
XUMUYECKUNA  3KCHEPUMEHT (pa3yioKeHUEe MepoKcuaa
BOZOPOJIa B MPUCYTCTBUU KAaTaM3aTopa, OIPEACIICHHUE
Cpellbl pacTBOPOB BEIIECTB C IOMOILIbI0 YHHBEPCAIBHOIO
WHJIUKATOpPa, BIUSHUE PA3IUYHBIX (AKTOPOB Ha CKOPOCTH
XUMUYECKOM peakUuuu, peakuud HOHHOTO OOMeHa,
KAueCTBEHHbIE peaKuuu Ha cyiabdar-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KAaTHUOH AaMMOHHUS, PpEIICHUE
AKCIEPUMEHTANIbHBIX 33/ad MO0 TeMmaMm «MeTramiby u
«HemeTannel») B COOTBETCTBUM C TMPaBWIAMHU TEXHUKU
O0e30macHOCTH Mpu  OOpalleHuM ¢ BelIeCTBaMH U
J1a00paTOPHBIM 0o00opy10BaHUEM; MIPECTABIIATh
pe3ysbTaThl XMMUYECKOTO SKCIIEPUMEHTA B (popMe 3aIUCH
ypaBHEHUH COOTBETCTBYIOIIUX PEAKIUN U (HOPMYITUPOBATH

BBIBOJbI HA OCHOBC 9THUX PC3YJIbTATOB

2.8

2.9

ChopmupoBaHHOCTH ~ yMEHHI  COOJIOAaTh  MpaBHIIa
MOJIb30BAHUSI XUMHUYECKON TMOCYy0W U J1abOpaTopHBIM
o0opyZoBaHUEM, a TaKXke TMpaBuja oOOpamieHus ¢
BCIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSIMH TIO

BBITTOJIHCHUIO J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

CdopmMupoBaHHOCTH YMEHHUM XapaKTepu30BaTh




XAMHYECKAE  TPOLECChl,  JeKalme B OCHOBE
MIPOMBITIUICHHOTO TIOJIYYCHHSI CEPHOM KHCIIOTHI, aMMHUaKa,
a Takxke C(hHOPMHPOBAHHOCTH MPEACTABICHUNA 00 OOIIHMX
HAyYHBIX TMPHUHIMIIAX W 3KOJOTHYECKHX MpodiaemMax

XUMHNYCCKOTO IIPOU3BOACTBA

XUMHUS U )KU3HL. PacuéTrl

3.1

3.2

3.3

CpopMUpOBAaHHOCTH,  MPEACTABICHUM O XUMHUYECKOU
COCTABJISIIOIIECH E€CTECTBEHHOHAYYHOH KAapTUHBI MUDA,
polM  XUMHHM B TIO3HAHWUW SIBICHUM TPUPOIBI, B
GbOpMHUPOBAaHUU MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €6
GyHKIHMOHATBHOM  TPaMOTHOCTH, HEOOXOAMMOW  JIJist
pEelIeHUs]  NPAKTUYECKUX  3a7ad4 M DKOJOTHYECKH
00OCHOBaHHOTO OTHOIIIEHHUS K CBOEMY 3J0pOBBIO U
MIPUPOJTHOM cpenie

CdopMupoBaHHOCTh YMEHUN KPUTHUYECKH aHATU3UPOBATH
XUMUYECKYI0 HMH(POpPMAIIUIO, TOJIYy4aeMYyl0 W3 pPa3HbIX
HMCTOYHUKOB (CpeJCTBAa MAacCOBOM KOMMYHHUKAIlMH, CETh

HHTepHeT 1 npyrue)

ChopMupoBaHHOCT, ~ YMEHUW  coONIOmaTh  MpaBUia
HKOJIOTHYECKH I1eJIeCOO0OpPa3HOT0 TIOBEACHHS B OBITY U
TPYJOBOM JACSITENBHOCTA B IEJISIX COXPAHEHHUS CBOETO

3I0POBbS U OKPY’KAIOLIEH IPUPOIHON CPEBI

3.4

Oco3HaBaTh  OIIACHOCTh  BO3JCUCTBUA Ha  >KUBBIC
OpPTraHU3Mbl ONPEACITEHHBIX BEIIECTB, ITOHUMAS CMBICI
nokazarens [IJIK, mosicHaTh Ha mpuMepax CHocOObI
YMEHBIICHUSI W MNPENOTBPAICHUS] UX  BPEIHOIO

BOB)ICI\/'ICTBI/ISI Ha OpraHu3M 4YC€JIOBCKaA

3.5

CdopMupoBaHHOCTh yMEHUN NPOBOAUTH BBHIYUCICHHS C
WCMOJIb30BAaHUEM TOHSTUA «MaccoBas JOJISI BEIIECTBa B
pacTBope», OObEMHBIX OTHOIIECHUH Ta30B MPU XUMHUYECKUX

peakIusix, Macchl BellecTBA WM 00bEMa Ta30B IO




U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH O0BEMY
OJTHOTO W3 YYaCTBYIOIIUX B PEAKIUU BEIICCTB, TEIIIOBOTO
s dexTa peakuu Ha OCHOBE 3aKOHOB COXPAHECHHS MACChI

BCHICCTB, IIPCBPAICHUA 1 COXPAHCHUA SHCPI'UU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ AJIEMEHT COACPKaHUA

TCOPCTI/IIIGCKI/IG OCHOBBI OpFaHI/I‘-IGCKOﬁ XUMHUHN

1.1

1.2

1.3

IIpeameT OpraHM4ECKOM XHMMHMM: €€ BO3HHKHOBEHUWE, DA3BUTHE H
3HAQYEHUE B IOJIYYEHMM HOBBIX BEIIECTB M MaTepualoB. Teopus
CTPOCHMS OPTaHUYECKHUX coennHeHur A.M. byTtiepoBa, €€ OCHOBHBIE

IIOJIOXKCHMUA

CrpyktypHble GOpMyJIbI OpraHMYECKUX BemiecTB. [ omosnorus,
n3oMepusi. XHMHUYECKas CBSI3b B OPraHUYECKUX COCAUHCHUSX —
OJIMHapHbIE W KpaTHble cBs3u. [lpencraBienne o kKiaccudUKaUU

OPraHUYCCKHUX BCIICCTB

HoMmenknaTypa opraHM4YecKuX COEIUHEHHH (CUCTeMaTHYecKas) Hu
TPUBUAJIbHBIE HA3BAHUSA BAXKHEHIINUX MPEACTABUTEICH KJIACCOB

OPraHUYCCKHUX BCIICCTB

YrneBoaopoasl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUH psifl. MeTaH u 3TaH —
MPOCTEUIITINE MPEICTABUTETN AIKAHOB: (PU3MUECKUE M XUMHUYECKHE
CBOMCTBA (peakiuu 3aMEICHUs] U TOPEHUS), HAXO0XKACHUE B MPUPOJIE,

IMOJIYYCHHUC U IIPUMCHCHHUC

2.2

2.3

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJOTHYECKUU pAN. OTWIEH H
MPONUJIEH — MPOCTEHIINE MPEACTABUTENIN aJKEHOB: (DU3UYECKHUE U
XUMUYECKHE CBOMCTBA (peakiuyd THAPUPOBAHUS, TaJIOTEHUPOBAHMUS,
rUApaTaluyd, OKHCJICHUS U  TOJHUMEpPHU3alMH), TOJydeHHUEe U
MIPUMEHEHUE

Ankaauensl: OyramueH-1,3 u wmetwiOyraguen-1,3: cTpoeHue,
BOXKHEHIIME XUMHUYECKHE CBOWCTBA (peakuusi MOJIMMEPU3ALINN).

HOJ’Iy‘-ICHHC CUHTCTHYCCKOI'O KaydyyKa U pC3HUHbI




2.4

2.5

2.6

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTUYECKHUM ps.
AneTunes — NpPOCTEHMIIMK NPEACTABUTENb AJIKHHOB: COCTAB,
CTpoeHHe, (U3MUeCKHe ¢ XHUMUYECKHE CBOWMCTBa (peakuuu
TUAPUPOBaAHUS, TaJIOTCHUPOBAaHUsA,  TUAPATALNH, TOpPEHMUS),

IMOJTY4YCHHC U IIPUMCHCHHUC

Apensl. benzon: cocrtaB, cTpoeHHe, (U3NYECKHE M XUMHYECKHE
CBOIMCTBA (peakUuu raJIOTEHUPOBAHUS U HUTPOBAHMS), MTOJIyYEHUE U
npuMmeHeHue. Tomyou: coctaB, CTpoeHHUE, PU3NUECKUE U XUMUYECKUE
CBOIMCTBaA (peakUuu raJIOTEHUPOBAHUSA U HUTPOBAHMSI), MTOJIyYEHUE U
npuMeHeHue. TOKCHYHOCTh apeHOB. l'eHeThyeckas CBSI3b MEXAY

YriaeBoJopoaaMu, IMpuHAJIC)KAIMUMHA K pa3JIMdIHbIM KJIaCCaM

[IpuponHple  WCTOYHUKHM  yriieBOAOponoB. Ilpuponsblii ra3 wu
nonyTHele HeTsHbIE Ta3bl. HedTh u €€ nmpoucxoxaenue. CrnocoOsbl
nepepabOTKM  HEePTU:  TEPEroHKa, KPEKUHT  (TEPMHUYECKUM,
KaTanuTuyeckuil), nuponu3. IlpoaykTel mnepepaboTku HedTH, HX
OPUMEHEHUE B NPOMBILUIEHHOCTH U B ObiTy. KaMeHHBIN yronb u

POJYKTHI €0 MepepadoTKu

KHCHOpOIICOI[Cp)KaIHI/IG OpPraHU4YCCKUC COCANHCHUA

3.1

3.2

3.3

IIpenenbHble OTHOATOMHBIE CIUPTHI. METAaHOJ U 3TAHOJ: CTPOCHMUE,
dbu3uyeckre W XUMHUUYECKHE CBOICTBA (peakiuu C aKTUBHBIMU
MeTaJlJlaMHM,  TaJOr€HOBOJAOPOJAaMHU,  TOpPEHUE),  NPUMEHEHHUE.
Bogopoanbeie cBsI3M MEXAy MOJIEKYJIAMH COUPTOB. JlencTBUE
METaHOJla M OJTaHOJa Ha OpraHu3M 4YeJoBeKa. MHOroaroMHbIE
COUPTHL. DTWICHIJIMKOJIb W TJIMIEPUH: CTPOCHHUE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEJIOUYHBIMUA METANIaMH,
KaueCTBEHHAsl PEakiusi Ha MHOTOAaTOMHbIE crupThl). JlelicTBHe Ha
Opra’u3M 4enoBeka. [[puMeHenne rmuepruHa U 3TUIEHTIITUKOJIA
®deHon: CTpoeHUEe MOJEKYJbI, (PU3NYECKUE U XUMHUECKHUE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue genosna

Anpnerunpl U KeToHbl. DopManblerul, aueTaiblIeruj: CTPOCHHUE,
dbu3nyeckre M XUMHUYECKHE CBOMCTBa (peakiMu OKHUCJIEHUS U

BOCCTAaHOBJICHMS, = KAUECTBEHHbIE  pEaKIUu), TMOJy4yeHHUEe U




IMPUMCHCHUC

3.4

3.5

3.6

OnHOOCHOBHBIE TpeJeNbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAS U
YKCYCHasl KHCIIOTBI: CTPOCHHE, (PU3MUECKUe U XUMHUYECKHUE CBOMCTBA
(cBoiicTBa, OOmIME Ui KJacca KHUCIOT, peakius 3Tepudukaimm),
nmoyrydeHue u npuMeHenne. CTeapuHOBas U OJICMHOBAsI KUCJIOTHI KakK
MPEACTAaBUTEM BBICIINX KAapOOHOBBIX KHUCIOT. MpIIa Kak COJIU

BBICIIHMX Kap6OHOBI>IX KHCJIOT, X MOIOIICC ﬂeﬁCTBHC

Crnoxxubie 3¢upbl Kak TPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ Hapoaun3
cnoxHbIX 3QupoB. Kupsl. ['mapomus xupoB. [IpumeHenue >XKupos.

buonornueckas POJIb JKUPOB

VYraeBoasl: cocTaB, kiacCU(UKalMs YIIEBOAOB (MOHO-, NH- H
nonucaxapuabl).  ['moko3a  —  MpPOCTEHIIUH  MOHOCaXapwu:
OCOOEHHOCTH CTPOCHHSI MOJEKYJbl, (PU3MUECKHE MU XUMHUYECKUE
cBoiicTBa (B3ammojerictBue c rumapokcuaom menu(ll), okucrnenue
aMMHUa4YHBIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBiIEeHHUE,
OpO’KE€HHME TIIIOKO3bl), HAXOXKICHUE B TMPUPOJE, NPUMEHEHUE,
ounonornyeckas posib. @orocunTe3. PpyKkTO3a KaK U30MEP IITHOKO3BIL.
Kpaxman wm wuemtono3a Kak HOpupojHbIe MoauMepbl. CTpoeHHe
Kpaxmana " Leiunrono3bl. dusznueckne M XUMHUYECKHME CBOMCTBA

Kpaxmana (THAPOJIN3, KAYECTBEHHASI PEaKIUs C NOJI0M)

4.1

4.2

A30TCcoiepKaIlie OPraHMYECKUEe COSTUHEHUS

AMUHOKHCIIOTBI Kak aM(OTEpHbICE OPraHUYECKUE COCIMHECHHUS.
duznyeckue M XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha mMpuMepe

IMIMHA). bruonornyeckoe 3HaueHrue aMUHOKUCIIOT. [lenTuapt

benkn Kak TOpUPOIHBIE  BBICOKOMOJICKYJIAPHBIE  COCIUHEHUS.
[lepBuunasi, BTOpUYHAs W  TpETUYHAsA CTPYKTypa  OEJKOB.
XUMHYECKUE CBOMCTBA OEJIKOB: TUAPOIU3, JieHaTypauus,

Ka4CCTBCHHLBIC pCAKIINH Ha OceaKHu

BBICOKOMOHCKYHHPHI)IC COCIUHCHUA

5.1

OCHOBHBIC TIOHATUS XUMUH BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁ:
MOHOMCD, MMOJIMMCDP, CTPYKTYPHOC 3BCHO, CTCIICHL ITOJIMMCPU3ALNU,

cpeanssa  MOJICKYJIpHas  Macca. OcHOBHBIC METOJbI CHHTC3a
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IIOJIMKOHACHCAa A

5.2

OKCIepUMEHTAIbHBIE ~ METOJbl ~ W3YYEHHUS  BEIIECTB W HX
NpeBpallleHUui: O3HAKOMJIEHHE ¢ oOpa3laMu TPUPOAHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, IITacTMacc, KaydykoB. [lomyuenue

CUHTETHYECKOTO KaydyyKa U PE3UHBI

11 KIIACC

Kon

HpOBepHeMbIﬁ JIEMEHT COACPKaAaHUA

1.1

TeopeTnueckne OCHOBBI XUMHU

XHAMUYECKHUMN ANEMEHT. ATOM. Sapo aroma, U30TONBI. DIEKTPOHHA
0000YKa. DHEPreTUYEeCKue YpPOBHHU, MOAYPOBHU. ATOMHBIE
opbutanu, S-, p-, d-amementel. OCOOCHHOCTH pacIpeieiICHUs
AJIEKTPOHOB IO OpOUTANSIM B aToMax 3JIEMEHTOB IEPBBIX UYETBIPEX

MEepUOJIOB. DIEKTPOHHAS KOH(PUTYpaIrs aTOMOB

1.2

ITepuonuueckuit 3akoH u Ilepuogmyeckas cucTeMa XUMHUYECKHUX
snementoB J[.M. MenpaeneeBa. CBsA3bp MEPUOAMYECKOrO 3aKOHA M
[Tepuoanueckoii CHUCTEMBI XUMHUYECKUX JIEMEHTOB J1.1.
MeHnneneeBa C  COBPEMEHHOM  TEOpUEH  CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUYECKHUX HJIIEMEHTOB M
o0pa3yeMbIX UMH TMPOCTBIX M CJIOXKHBIX BEIIECTB IO TPyMmnaMm u

IICpruoaaMm. 3HaueHUe MMCPHUOINICCKOI'O 3dKOHA B PA3BUTHH HAYKH

1.3

CtpoeHnue BeliecTBa. XUMHUYECKasA CBSI3b. BUIbI XUMHYECKOW CBSI3U
(koBaJieHTHAsi HEMOJIApHAs W TOJISIpHAs, MOHHAs, METajuIMyecKas).
WNonbl: KaTHOHBI U aHWOHBL. MeXxaHu3Mbl 00pa30BaHUsI KOBAJICHTHOU
XUMUYECKOW  CBs3u  (OOMEHHBII ¥ JIOHOPHO-aKIIENTOPHBIN).

Bonoponnas cBsi3b

1.4

1.5

BaneHTHOCTB. DJIeKTPOOTPULIATENBHOCTh. CTETIEHbh OKUCICHUS

BemecTtBa MONEKYISIPHOTO W HEMOJIEKYJSIPHOIO CTPOECHHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIIbI KPUCTAJUIMYECKUX PELIETOK.

3aBUCHUMOCTh CBOMCTBa BEHIECTB OT THUINA KPUCTALTMYECKOU




pemw€tku. IloHsTHe O gucnepcHbIX cucTtemax. VCTuHHBIE U

KOJIJIOMIHBIC PACTBOPBLI. MaccoBas 107 BEllecTBa B pacTBOpC

1.6

Knaccudukanus Heopranudyeckux coeAauHeHuil. Homenkmarypa

HCOPTaHNYCCKHX BCIICCTB

1.7

XuMuueckas peaKkuus. KJIaCCI/I(bI/IKaHI/ISI XUMHUYCCKHUX peaKHI/Iﬁ B
HCOpFaHHHGCKOﬁ u OpFaHquCKOﬁ XUMHU. 3aKOH COXpaHCHHUA MACChI
BCHICCTB, 3dKOH COXpPAHCHHA MW IIPCBpAIICHUA OSHCPIUHU IIPHU

XUMHUUYCCKUX PCaAKIMAX

1.8

1.9

1.10

1.11

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3InYHbIX (PAKTOPOB

OOpatumble  peakuud. XHUMHYECKOe paBHoOBecue. DakTopsl,
BIIMSIIOIIE HA COCTOSHUE XUMHUYECKOro paBHoBecus. [Ipmaimun Jle

[HIarenne

Onekrponutrueckas auccouuanusi. CUIbHbIE U CJIa0bIe SJIEKTPOJIUTHI.
Cpena BOAHBIX PACTBOPOB BEILIECTB: KUCIasl, HEUTpaabHas, IIeJI0YHasl.

Peakiium nonHoro oOMeHa

OKHUCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pe€aKnnun

HGOpFaHI/IIIGCKaH XUMUs

2.1

2.2

2.3

Hemerannel. [lonoxenne HemeramioB B Ilepuommyeckor cucreme
xuMuueckux anemeHToB J[.M. MenaeneeBa u 0COOEHHOCTH CTPOSHUS
aToMOB.  @U3MYECKHE  CBOWCTBA  HEMETAUIOB.  AJUIOTpOmnus
HEMETaJIOB (Ha MpuMepe Kuciaopoaa, cepol, hochopa u yriaeponaa)

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAJJIOB (TajOT€HOB, CEpHI,
aszota, pocdopa, yriaepoaa u KpeMHUS) U UX COCAMHEHUN (OKCUJIOB,
KUCJIOPOACOJIEPKAIUX ~ KHUCJIOT,  BOJOPOJHBIX  COCIUHEHUH).

[IpyuMeHeHNEe BaXKHEUIIINX HEMETAJUIOB U KX COCIUHEHUMN

Mertamnbl. Ilonoxenue wmetamwioB B Ilepuoguueckoit cucreme
xuMuueckux anemeHToB JI.1. MenneneeBa. OcCoOOEHHOCTH CTPOCHUS
ANEKTPOHHBIX 000J0YeK aTroMoB MeTayioB. OO6mme Qusnyeckue
cBoricTBa MeTauioB. CIUlaBbl METAJUIOB. DJIEKTPOXUMHUUYECKUU Pl

HaIPSLDKEHUW METAIIIIOB

2.4

XHUMUYECKHE CBOMCTBA BaXKHEWIIMX METAJUIOB (HATPUd, KaJIHii,

KaJblIMi, MarHuii, aJlOMUHUN, LHHK, XpOM, >KE€JI€30, MEeJb) M HX



coenuHeHuid. OOmmMe crnocoOsl monydeHus metamioB. [IpuMmeHenue

MCTAJIJIOB B 6BITy N TCXHUKEC

2.5

I'eneTnyeckas CBS3b HCOPTaHNYCCKHUX BCIICCTB, IMPHUHAMICKAIINUX K

Pa3JINYHbIM KIaCCaM

XUMUS U KA3HD

3.1

Ponp xumMum B 0O€CIEUEHHH 3KOJIOTHYECKOM, SHEPreTHUYECKOM H
MUTIEBON 0€30MMaCHOCTH, PA3BUTHU MEIUIUHEI. [IOHSATHE O HAydIHBIX

METOAaX MMO3HaHuA BEIICCTB U XUMHUNYCCKHUX pCaKHI/Iﬁ

3.2

HpeI[CTaBJ'IeHI/ISI 00 O6HII/IX HAYYHBIX IIPHUHIHUIIAX ITPOMBIIIJICHHOI'O
IMOJIYy4YCHUA Ba)KHEHIIINX BCIICCTB. YenoBek B MHPC BCIICCTB H
MaTCpHaJIOB: BayKHEHIIINE CTPOUTCIILHBIC MaTcpUaJibl,
KOHCTPYKIIHMOHHBIC MaTCpUaJibl, KpaCKH, CTCKIIO, KCpaMHKa,
MaTCpuajabl OJIs1 3JICKTPOHHMKH, HAHOMATCPHAJIbI, OPIraHUYCCKUC H

MUHEpaJIbHbIE YA00pEHUS

3.3

Xumus )51 3A0POBBC YCJIOBCKA. IIpaBUja HCIIOJIB30BaHU
JICKApCTBCHHBIX IIPCIIapaTOB, IIpaBHJIa 0e301acHOT0 MCIOJIb30BaHUS

IIpC1IapaToB OBITOBOM XMMHU B HOBCCIIHGBHOﬁ KN3HHU






