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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XvUMHs» B 00pa3oBaTelbHbIX Opranu3aunusx Poccuiickoin
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa 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
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOLIMM H3TAallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJl0OBeKa, a TakKe JKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESIEHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenu(PUKA HAyKH XUMHH, €€ 3HAUCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0coOyk poJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
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
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BblE  KypChl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MpPOTpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUHEHHI. B Kypce OpraHmyeckom XUMHM IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrJiOM 3peHHs B THpeameTe «XuMHUs» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Ennnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAaX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHMMAHUIO B3aWMOCBSI3U XHMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOMIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XWUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUHA IIyTEM 3KCIEPUMEHTA W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBUH, HMEIOIMX 0a30BO€ 3HAYEHHE I
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XMMHUYECKOM HAayKH KaK 0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IIpeAMETa ABJISIETCS BIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHM LEJSIMU W3Y4YEHUsS INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIEC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBl U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHMX peaklUuid, HEOOXOIUMBIX [UIsl NPUOOpETEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HA0OpOM 3HaHWW, a (PYHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanusi 00yJaromMxcsl K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOyyaroUMxcs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BAJXHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSTENIbHO IPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

¢dbopMupOBaHUE U pa3BUTHE Y 0O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHONIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHUOOPETEHUsS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIC
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE N0JI05keHUsA. CTpYKTypHBIE (HOPMYIIbI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOJIOJEHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATALMM, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3NYECKHE U XMMHUYECKHME CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPHHAMIEKAIIMUMH K
pPa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yromp», MOAEIUPOBAHWE  MOJIEKYJ  YIIEBOAOPOAOB U
raJOreHONMPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE HTHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

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

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHWMUYECKHME CBOMCTBA (pEaKIMM C aKTUBHBIMH MeETaJllaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHHUE), IpUMEeHeHue. BoaopoaHbie CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMM, KaueCTBEHHas peaklus Ha MHOIOAaTOMHbIE CIMPTHI). JleiicTBHE Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

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

Anpperunpl U kemouvl.  DopMalbIeruj, aneTalbIErui: CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.




YrneBonmpl:  cocTtaB, KiacCUUKAIMS ~ yriaeBoAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

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

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugoMm Meau(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIICPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHUMHMYECKOW peakiuu (Mmacchl, 00BEMAa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuyeckue coequHeHus. dusznueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiaKkoB. XHUMHYECKHME CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

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

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPENICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

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

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

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS W MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHAE PACUEThl, PACU€Thl C HCIOJIb30BAHUEM IOHATUS «MacCOBas
JTOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoa, 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 COEUHECHUMN.



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

XUMHUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPHUH, KalWi, 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 KOJUIEKINN «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAIOB, PEIICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMum B 0OecrieyeHUU IKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

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

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MMaCHOTO MCIOJIL30BaHUS MpenapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUM, SBJISIIOIIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, ITHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI [10 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W TpeIMETHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUSA MpeameTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTHU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

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

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIuXcsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HaHMS 00YJAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

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



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U TMO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

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

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

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
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIMBBIX  AKCICPUMEHTAIBHBIX  MOHMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJACHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHWE MOCJIEACTBUUA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

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

coOIo/IeHns TIpaBUiI 0€30MacHOro OOpalleHusi ¢ BeIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TIPaBUJl HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKUX 3aj]1a4y
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOIB30BAHUA JOCTIKEHUW XUMHH  JIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JCUCTBHUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTHUBHO MPOTUBOCTOSITh HWJEOJOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3J@aHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIu3a U OOBSICHEHUS SBJICHUIA OKPYKAIOIIETO MUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYarOIIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (PaKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIMU O0yYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

ONpeAesaTh LENH JIeITEeIbHOCTH, 3aJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

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

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCyKIEHUs (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOICIIbHBIE TPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSATENIBHO C(OPMYJIMPOBAaHHBIE BOINPOCHl B KAYECTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTar, (PopMyIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MOMCKY METOJIOB pEIIeHUS] MNPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IuyHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NOMyJsipHas JUTEparypa XUMHUYECKOTO COAEP)KaHMs, CIPABOYHBIE MMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(bopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
orbope wuHPOpMANMK, HEOOXOAMMOW Jis BBINOJHEHUS YYEOHBIX  3amad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpamMMbl, TAOIUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W MPeoOpazoBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbl B XOJIe AUAJIOTa W/UITU
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTENHFHO BBITIONHEHUS MPENI0OKEHHOHN 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3aluil y4eOHOTro MpoeKTa U (pOopMyIHpOBaTH BHIBOJBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
JeSTENIbHOCTh, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

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

c(hOPMHUPOBAHHOCTh  NIPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBJICHUH



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpaIlEHHAsA), MOJb, MOJSpHas
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHNUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMynl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKLuH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUM YyCTaHaBIMBATh MPHUHAJJICKHOCTb H3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenkiarype (IUPAC), a Takxe OpUBOAUTH TPUBHAIBHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIO0TA, IIII0K034,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. bytiepoBa st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, IPOIWICH, alleTHUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TOPUHATHS PEIICHHH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJHEHHUIO J1a00paTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIECTB, JCHATYypaIusi OCJIKOB MPU HArpEeBaHWM, I[BETHHIC pEaKIMu OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

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



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasarens [1JIK, moscHATh Ha MpUMeEpax CIIOCOOBI
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

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

JUIS CIICTIBIX W CA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUM SI3bIK XMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOMN NESITEIHLHOCTH YEIIOBEKa,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIpyTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOJIOPOJIHAS]) B COCIMHECHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAas, MOJIEKYJIApHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCAMHEHUMN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPTaHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTAaBY pEarupyrollux BeEUIECTB, TEIMIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TPU KOTOPBIX ATH PEAKLIMU UAYT 10 KOHUA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MTYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh  CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOT'O PAaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH NPEJICTABICHUNA 00 OOUIMX HAYUYHBIX MPUHIIMIIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJIAHUPOBAaTh M BBITIOJHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUAa BOAOPOJAA B MPUCYTCTBUU KaTalM3aTOpa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMS, PEICHHE 3KCIEPUMEHTAIBHBIX 3a7a4 T10
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKuil U (HOpMYIUpOBaTh BBIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);



COPMUPOBAHHOCTh ~ yMEHHH  COOJIOJATh  TMpaBHia  AKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpPAHEHHsI CBOETO 3JI0OPOBbSI M OKPYKAIOMICH MPUPOIHON CpENbl, OCO3HABAThH
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, Ha mTpuMepax CHOCOOBI YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISL CJICTIBIX W CJIA0OBHIAAIIMX OOYYaIONIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

n/n KoJsnuyecTBo 4acoB

Kontpoabubie IIpakTuueckue
Bcero
padoThI padoThI

[Ipenmer opraHM4YeCcKON XUMUH,
€€ BOBHMKHOBEHHUE, PA3BUTHE U 1
3HA4YCHHE

Teopus crpoenus
OpPraHMYECKUX COCIUHEHUN A.
M. bytiepoBa, €€ OCHOBHBIE
ITOJIOKEHUS

IIpencrasienue o
KJIaCCHU(UKAIIUU OPTaHUIECKUX
BelecTs. Homenkiarypa
(cucremaruyeckas) u
TPUBHUAIBHBIE HA3BAHUS
OPraHUYEeCKHUX BEIIECTB

Ankansbl: cocTaB U CTPOCHUC,
TOMOJIOTUYECKUI paa
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AJIKEHBI: COCTaB U CTPOEHHUE, 1
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10

11

12

13

14

CBOMCTBA

OTUJIEH U IPONUJIEH —
IIPOCTEUIIINE TPEACTABUTENN
AJIKEHOB

[TpakTrueckas padota Ne 1.
«[lony4yenuie sTuIEeHa U
U3YYEHHUE €r0 CBOWCTBY

Ankanuensl. byranuen-1,3 u
meTmiOyTaauen-1,3. [Tonyuenue
CHUHTETHUYECKOr0 KaydyKa U
PE3UHBI

AJKHMHEL: cocTaB B 0COOCHHOCTH
CTPOCHHUSI, TOMOJIOTHUECKHI
psal. ALleTHIEH — MPOCTEUIINMA
MPEACTABUTEND AIKUHOB
Brruucnenus mo ypaBHEHUIO
XUMUYECKON pPEeaKnn

ApeHbl: O€H3011 ¥ TOTYOIL.
TOKCUYHOCTH apEHOB

['eHeTHuecKas CBS3b
YTJIEBOJIOPO/IOB,
NPUHAISKAIINX K Pa3THYHBIM
KJ1accam

IIpupoHbIE HCTOYHUKH
YIJIEBOIOPOAOB: IPUPOAHBIN Ta3
U TIONyTHBIE He(TAHBIE Ta3bI,
HE(PTh U MPOTYKTHI €€
nepepadoTKu



15

16

17

18

19

20

21

22

23

24

IIpupoaHbIE HCTOYHUKH
YIJI€BOIOPOAOB: IPUPOAHBIN Ta3
U TIONyTHBIE HETSHBIE Ta3bl,
He(Th W MPOIYKTHI €&
nepepadoTKu

Konrponbnas padora mo
pazzeiny «YTIeBoIopOIb»

IIpenenpHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ U 3TAHOI.
Bonopoanas cBs3b

MHoroaToMHEIE CIIMPTHI:
OTHJICHIJIMKOJIb U I'NIMICPUH

@DeHO: CTPOCHHUE MOJICKYJIBI,
buznyecKkue 1 XUMUYECKHE
CBOWCTBA, IPUMEHEHHE
Anpaeruasl: GpopMaibaeTua U
areTagbpIerun. AeToH
OnHOOCHOBHBIE NPEACIbHBIE
KapOOHOBBIEC KUCIIOTHI:
MypaBbHHASA U YKCYCHasI

[TpakTryeckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBD»

CreapuHOBas U OJICMHOBAs
KHCJIOTHI, KaK IIPEJCTaBUTENN
BBICHIMX KapOOHOBBIX KHCIOT

MpIia Kak COJT BBICIITUX
KapOOHOBBIX KUCIIOT, UX



25

26

27

28

29

30

31

32

MOIOIIEE NEHCTBUE

CrnoxHuble 3(upbl Kak
NPOM3BOIHBIE KaPOOHOBBIX
KUCJOT. ['MapOoIIn3 CI0KHBIX
3upoB

JXKupsl: ruaponus, npUMeHeHue,
Ouosiornyeckas poib KHUPOB

Vri1eBoabl: COCTaB,
knaccudukanus. BaxnHeimme
MIPEACTABUTENH: TIIFOKO03a,
bpykTo3a, caxaposa

Kpaxman u nemnosno3a kak
IIPUPOIHBIE TOJIUMEPBI
KonTponbhas padota 1o
pasneny
«Kucnopoaconepxaine
OpraHUYECKUE COETUHEHUS/
Bcepocculickas npoBepodHast
pabota

OO61as xapakTepuCTHKa
a30TCOACPIKAIIUX OPTAHMUECKUX
coenuHeHUH / Beepoccniickas
poBepouHas pabora

AMHHBI: METHJIAMHAH U aHWJIHH
AMMHOKHCIIOTHI KaK
amM(pOTepHBIC OPTaHNYECKHE
COCAUHEHMS, UX OMOJIOTHYECKOE
3Hauenue. Ilentuapl. benkn kak



IIPUPOJHBIC
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUSA

OCHOBHBIE TTIOHATHS XUMHUU
33 BBICOKOMOJIEKYIISIPHBIX 1
COCIMHEHUN

OCHOBHBIC METObI CHHTE3a
34 BBICOKOMOJIEKYJIAPHBIX
coequHeHnii. [lmacTMaccel,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



11 KJIACC

Tema ypoka
n/n yp KoanuecTBo 4acoB

KonTpoasubie IIpakTuuyeckue

Bcero
' padoThI padoThI

XUMHAYECKHAHN DJIEMEHT. ATOM.
DOnekTpoHHas KOHPUTypalus aTOMOB

Ilepuoauueckuii 3aK0H U

[lepuoauueckasi cucteMa XuMUYECKUX
sneMeHToB [l. 1. Menaeneera, ux 1
CBSI3b C COBPEMEHHOU TEOpUEH

CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHX 3JIEMEHTOB U MX
COEZMHEHUH 110 TPYNIaM U MEepHOIaM.
3Ha4yeHue NepHoAUYECKOro 3aKOHA U
CHCTEMBbl XMMHUYECKHX 31emMenToB J1.1.
MeHneneeBa B pa3BUTHH HAYKH

CrpoeHnue BeniecTBa. XuMudeckas
CBsI3b, €€ BUJIbl; MEXaHU3MBI
00pa30BaHUs KOBAJICHTHOM CBS3H.
Bonoponnas ca3b

BaneHTHOCTS.
DneKTpoOTpULATENBHOCTh. CTENEHb 1
OKucIeHUd. BenecTBa MONEKyIspHOTO

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl



10

11

12

13

N HCMOJICKYJISIPHOT'O CTPOCHUA

[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
WcTruHHbBIE ¥ KOJUTOUAHBIE PACTBOPHI.
MaccoBas 1014 BEIIECTBa B PACTBOpE

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUH.
['eHeTnyeckas CBSI3b HEOPTraHUUECKUX
BEIIIECTB, Pa3IUYHBIX KJIACCOB

Knaccudukanuss XaMUYECKHX peaKIiui
B HEOPraHUYECKON U OpraHuYeCKOH
XUMHH. 3aKOH COXPAHEHHUS MacChl
BEILIECTB; 3aKOH COXPAaHEHUS U
MIpEBPAILCHHS DHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

Cxkopoctb peakiuu. OOpaTuMeble
peakuu. XUMUYECKOE PAaBHOBECHE

[TpakTuueckas padorta Ne 1. «Bnusiaue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIINN»

DNEKTPOIUTHYECKAs JUCCOLUAIIHS.
ITonsiTHE O BOIOPOJHOM MOKa3aTese
(pH) pactBopa. Peakiinu HOHHOTO
oOMmeHa. 'maponu3 opraHudeckux u
HEOPraHUYECKUX BEIIECTB

OKHCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakmuu. [TonsTre 00 2NeKTpoN3e
pacIIaBoOB ¥ pacCTBOPOB COJIECH

KonrponsHas padota no pazaeny



14

15

16

17

18

19

20

21

((TeOpeTquCKHe OCHOBBI XUMHU))

Mertauibl, MX TOJI0KCHUE B
[Tepuoanueckoil cucTeMe XUMUYECKUX
snemenToB /I. 1. MenpeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue ¢puznyueckue CBOCTBa
METaJIOB

CIu1aBbl METAIIOB.
DIEKTPOXUMUYCCKUN PSITT
HaIpsKEHUN METaJIOB

XHUMHYECKHE CBOMCTBA BaKHEHIITNX
METaJUIOB (HATPHH, KU, KalbIUH,
MarHui, aIIOMUHUN) U UX COEAMHEHUN

XUMHYECKUEe CBOMCTBA Xpoma, MEJU 1
HUX COeIUHEHUU

XUMHYeCKHe CBOMCTBA ITMHKA, JKeJIe3a
U UX COSTUHEHUN

[Tpaktnyeckas padora Ne 2. "Pemenune
AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME
«Metamnb»"

Hemerannel, ux noioxxeHue B
[lepuonnueckoi cucteMe XuMUYECKHUX
anemenToB 1. . Menaeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB
du3nyeckue CBOMCTBa HEMETAJLIIOB.
AnnoTponusi HEMETaIoB (Ha IpUMeEpe
KHCTIOpoJia, cephl, hocdopa u
yriaepona)



22

23

24

25

26

27

28

29

30

31

XUMHYECKHE CBOMCTBA TAJIOTCHOB,
Cepbl U UX COCTMHEHU

XuMHYeCcKHe CBOMCTBA a30Ta,
docdopa u ux coeTMHCHUN

XUMHYECKUE CBOMCTBA yIiiepoja,
KPEMHUS U UX COCIUHEHUM

IIpuMeHeHne Ba)XHEUIINX HEMETAJLIOB
U UX COCIUHEHUN

O00011IeHNE B CHCTEMATH3ALIH
3HaHUH 110 Teme «HemeTanae.
Brruucnenus mo ypaBHEHUSIM
XAMHUYECKHUX PEaKUUi U
TEPMOXHUMHUYECKHE PACUETHI

[TpakTnueckas padota Ne 3. «Pemenue
AKCIEPUMEHTAIBHBIX 33/a4 10 TeEME
"HemeTtanmist"»

KonTponbhas pabota mo remam
«Mertamiae» 1 «HemeTamis»

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue n
OpraHMYECKHE OCHOBAHUS

AMdoTepHbIe HEOpraHUYECKHEe U
OpraHUYECKHUEe COCTUHEHUS.
['eHeTHuecKas CBSI3b HEOPTAHUIECKUX
U OpraHMYEeCKUX BEIIECTB

Pons xumuu B obecrieueHnn
9KOJIOTMYECKOM, SHEPreTUYEeCKON U
MUTIEBON 0€30MaCHOCTH, PA3BUTHHI



M€ QULNHBI
[IpencraBnenus: 00 0OMUX HAYYHBIX
32  npuHIMIAX TPOMBIIIJICHHOTO 1

MOJIYYCHHA BayKHEHIITNX BCIICCTB

YeoBek B MHPE BEIIECTB U

33 1

MaTCprajIoB

34  Xwumus ¥ 310pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

1.2

1.3

14

1.5

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Teopernueckre OCHOBbI OPraHU4eCKOW XUMHUU

ChopMupoBaHHOCTh TPEJICTABICHUA O XUMHUYECKOW COCTABIISIONIEH
€CTECTBEHHOHAYYHON KapTHUHBI MUpPA, POJIU XMMUU B MO3HAHUM SBJICHUN
npUpoAbl, B (OPMUPOBAHUU MBIIJICHUS M KYJIbTYphl JUYHOCTH, €€
(YHKIIMOHATBHOW ~ TPaMOTHOCTH, HEOOXOMUMOW ANl pelIeHUs
MPAKTUYECKUX 3a7a4 W OSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IPUPOJHOMN cpenie

Bnanenune cucremMoil < XMMMYECKMX  3HAHUK, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIararoime MIOHSTHUS (Monekyrna, BAJICHTHOCTb,
3JEKTPOOTPULATENIBHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKasl CBS3b, MOJIb,
MOJIIpHAsi Macca, MOJISIPHBIA 00BEM, YIIIEpOAHBIN CKENeT, PyHKIIMOHATbHAS
rpyIIa, pagukall, U30MEpHs, U30MEPbl, TOMOJOTUYECKUIN PsJl, TOMOJIOTH,
YTI€BOJIOPO/IbI, KUCIOPO- U a30TCOAEPIKAIINE COSTUHEHHS], OMOIOTHYECKH
aKTUBHBIE BeIeCTBa (YIJEBOMBI, XHUPbI, OENKH), MOHOMEp, MOIUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYISPHBIE COCTUHEHUS); TEOPHH U 3aKOHBI
(Teopust XMMHUECKOTo cTpoeHus oprannyeckux seuiects A.M. byrieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH  SI3bIK  XUMHH, (DAKTOJIOTHUYECKUE
CBEICHMSI O CBOMCTBAX, COCTABE, MOTYYCHUH U O€30MacHOM HCIIOJIb30BAHUU
BOKHEUIIINX HEOPTraHWYECKUX U OpPraHUYECKUX BEIIECTB B OBITY U

HpaKTH‘IeCKOﬁ JACATCIIBHOCTH YCJIOBCKA

ChopMHUpPOBAaHHOCT, YMEHHUH BBISBISTH XapaKTEpHbIE MPU3HAKU TOHSTHH,
YCTaHABJIUBATh UX B3aUMOCBS3b, HCIOJIb30BATH COOTBETCTBYIOIINE MOHATHUSA
IpU OIMCAHUM COCTaBa, CTPOCHHUS U IPEBPALLECHUN OPraHHUYECKUX

COeIMHEHUI

c(OPMHPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMUYECKYI) CHUMBOJHKY JUIS
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHON)
(dbopMyll OpraHMYECKUX BEIIECTB W YypPaBHEHUN XHMHUYECKUX peakluH,
W3rOTAaBJIMBATh  MOJENM  MOJIEKYJl ~ OpraHMYecKMX  BEUIeCTB s

HILTIOCTPAllUA UX XUMHUYCCKOI'O U ITPOCTPAHCTBECHHOT'O CTPOCHUA

C(pOpMI/IpOBaHHOCTB yMCHHf/'I YCTaHAaBJIMBATh NPUHAMJICIKHOCTb U3YUYCHHBIX

OpraHU4YCCKUX BCIICCTB IO HUX COCTaBy U CTPOCHUIO K OHpe,Z[G.HéHHOMy



1.5

1.6

2.1

2.2

2.3

2.4

3.1

Kjaccy  (rpynme) — coequHeHMM — (YIIeBOAOpOAbl,  KHUCIOpOoA U
a30TCOJEpIKAIME COEIMHEHUS, BBICOKOMOJIEKYJISIDHBIE  COEAMHEHUS),

JaBaTh UM Ha3BaHHs 10 cucremarnueckoii HomeHkmarype (IUPAC)

CdopMUpOBaHHOCTh YMEHUS ONPEICNATh BHJABI XHUMHUYECKOH CBS3H B

OpPraHUYECKUX COCTUHEHUSIX (OJUHApPHBIE U KpaTHbIE)

CdopMUpOBaHHOCTh yYMEHUS MPUMEHSTH: MOJIOKEHUS TEOPHUH CTPOCHUS
oprannueckux BemectB A.M. byrnepoBa nnsi oOBsICHEHHS 3aBUCHMOCTHU
CBOMCTB BEHIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHUS MAacCChl

BCIICCTB

VYrneBonopozsl. Kuciopoacoaepxkaiiie M a3oTcoaepkaiiue OpraHndecKkue

COCIMHEHMS. BBICOKOMOJIEKYIISIPHBIE COCTUHEHUS

CdopMUpOBaHHOCTh  YMEHWH  TPUBOAWTH TPUBUAIBHBIE  Ha3BaHUS
OT/CNbHBIX OPraHUYEeCKUX BEHICCTB (ITHJICH, TMPOMUJICH, AalleTUJICH,
STUJICHTIIMKOIb, THUIEpUH, (QeHon, ¢dopManblIerui, aleTaibAeru,
MypaBbUHAs KUCIIOTA, YKCYCHAs! KHCIIOTA, OJICMHOBAs KMCIIOTA, CTEAPUHOBAs

KHCIIOTa, TIII0K03a, (PPYKTO3a, KpaxMall, [EeJUTF0JI03a, TIUIIHIH )

CdopMUpoOBaHHOCTh YMEHUH  XapaKTepU30BaTh COCTaB, CTPOCHHUE,
¢u3MYecKue M XUMHUYECKHE CBOMCTBA THUIIMYHBIX IIPEICTaBUTENICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BeEIIECTB (METaH, 93TaH, JTHUJICH,
MPOMUJIEH, alleTUIIeH, OyTaauen-1,3, metunoyraauen-1,3, 6eH301, METaHOM,
ATAHOJI, ATWJICHIJUKOJb, TIUIEPHH, (PEHON, alleTalbIeTH, MypaBbUHAS U
YKCYCHasi KHCJIOTBHI, TJIFOKO3a, KpaxMmaj, IeJUII003a, aMHUHOYKCYCHast

KHCTIOTa)

CdopMupoBaHHOCTH YMEHUS WILTIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXKY
TUTTUYHBIMU TPECTABUTENSIMU PA3INYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
YpaBHEHUSMH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINI C UCIOJIb30BaHUEM
CTPYKTYPHBIX (hopMyI

CdopMHpoOBaHHOCTH yMEHUS XapaKTepU30BaTh HUCTOYHHUKHU
YTJIEBOJOPOIHOTO CHIPbsl (HE(Th, MPUPOMHBIN Ta3, Yrojb), CIOCOOBI HX

nepepaboTKU U MPAKTHUECKOE MPUMEHEHHE MTPOYKTOB MepepadoTKu
XUMHUS U KU3HL. PacuéTrl

ChopMupoBaHHOCT YMEHMH BIa/J€Th CHCTEMOW 3HAaHUM 00 OCHOBHBIX
METOJIaX HAyYHOIO IO3HAHMS, HUCIOJB3YEMBIX B XHMHUU IPU H3Y4YE€HUU
BELIECTB U XUMUYECKUX SBJICHUN (HaOI0/IeHNe, U3MEPEHNE, SKCIIEPUMEHT,
MOJIEJIMPOBAaHUE), HCIOJIB30BAaTh CHCTEMHbIE XUMHYECKME 3HAaHUA s
IPUHATHS PEIIEHUN B KOHKPETHBIX YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C

BCIICCTBAMU U UX ITPUMCHCHUCM



3.2

3.3

3.4

3.5

3.6

11 KJIACC

Kon

NpoBepsieMoro

pe3yJbTara
1

1.1

CdopMupoBaHHOCTH ~ yMEHUH  cOONMIONATh  MpaBuia  MOJIb30BaHUS
XMMUYECKOH MOCYI0 U 1a00paTOpHBIM 00OPYIOBaHUEM, a TAK)KE MpaBUIIa
oOpalieHuss C BENIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSAMH TIO

BBITIOJTHCHHU IO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

CdopMupoBaHHOCTh YMEHHI IUIAHUPOBATH W BBIMNOJIHATH XUMUYECKUUN
HKCIIEPUMEHT (TpEBpallleHUus] OpPraHuYeCKUX BEIIECTB IPHU HarpeBaHUH,
IIOJIyUEHUE S3TUJIEHA U HU3YYEHUE €ro CBOWCTB, KAaUECTBEHHBIE peaKLUu
OpPraHMYeCKUX BEIIECTB, JCHATypanus OCNKOB NpU HArpeBaHWU, LIBETHBIC
peaxkiuu 6eIKOB) B COOTBETCTBHH C MTPaBUJIAMU TEXHUKH 0€30MacHOCTH IpU
oOpalieHMud ¢  BellecTBAMU U JaOOpaTOpHBIM  000PYAOBAHUEM;
NPEICTaBIATh PE3yJbTaThl XUMUYECKOTO IKCIEpUMEHTa B (opMe 3ammcu
YPaBHEHUH COOTBETCTBYIOIIMX peakUuid M (OpMYyJIUpOBaTh BBIBOJBI Ha

OCHOBC 3THUX PE3YyJIbTATOB

ChopMupOBaHHOCT yYMEHHUI MNPOBOJIUTH BBIYUCICHHS IO XUMHYECKUM
ypaBHEHMsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOI'O BELIECTBA WIH
IIPOJYKTA pEaKlMy MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO W3

MCXOJHBIX BEILECTB WJIH IPOJYKTOB PEAKIIH)

CdopMUpOBaHHOCTh YMECHHI KPUTHUYECCKH AaHATU3UPOBATH XHMHUYCCKYIO
uH(pOpMaLIKIO, MOJyYaeMyI0 M3 Pa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOMU

uHpopManuu, cetb IHTEepHeT U Apyrue)

ChopMupoBaHHOCT ~ YMEHMH  coONIOaTh  MpaBWiIa  HKOJOTHYECKU
11eJ1ec000pa3HOro MOBEACHUS B OBITY W TPYIOBOM JEATENBHOCTH B LIENAX
COXPAaHEHHsI CBOEr0 3/I0pPOBbS M OKPYKAIOIIEH IPUPOJHOM CpE.bl,
OCO3HaBaTh OIIACHOCTH BOSI[GﬁCTBI/ISI Ha XHUBBIC OpTaHHU3MbI OHpC}IGJ’IéHHBIX
OpPraHMYeCKHUX BEIEeCTB, MOHMMas cMblca mokaszarens [IJIK (mpepensHO
JOMYCTUMOW ~ KOHIIEHTpallMu), TOSCHATh Ha MHpHUMEpax  CHocoOBbI
YMCHBIICHUA W MPEAOTBPALICHHA WX BPCIHOIO BOSI[CI\/'ICTBI/ISI Ha OpraHusm

YCIIOBCKa

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHus
TeopeTrnueckre OCHOBbI XUMHUH

Brnanenue CHCTEMOI XUMHYCCKUX 3HaHPII>i, KOTOpas BKJIIOYACT:

OCHOBOIIOJIararomue IIOHATHUA (XI/IMI/I‘IGCKI/Iﬁ OJIEMCHT, aTOM, OJJICKTPOHHAasA



1.2

1.3

1.4

1.5

1.6

1.7

1.8

obosiouka aroma, S-, p-, d-2JIEKTPOHHBIC OpPOMTAIM aTOMOB, UOH, MOJICKYIIa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTb, CTENEHb OKHCJIEHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, KpUCTAIIIMUECKash PELIETKa,
TUIbl XMMUYECKUX PpeakIMi (OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE, 3K30- U
SH/IOTEPMHUUECKUE, PEAKIMM HMOHHOIO OOMEHAa), pacTBOp, AIIEKTPOJIUTHI,
HERJIEKTPOJIUTBHI, ANIEKTPOIUTUYECKAS Jyccoluanus, OKHCIIUTEID,
BOCCTaHOBMTEJIb, CKOPOCTh XMMUYECKON peakiMy, XMMUYECKOE PaBHOBECHE);
TEOPUM M 3aKOHBI  (TEOpusi  DJIEKTPOJIMTUYECKOM  JIMCCOLMALUH,
[lepuonnueckuii 3akoH J[.JMI. MenneneeBa, 3aKOH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XUMHH, (PAKTOIOTMYECKUE CBEACHUS
O CBOMCTBaX, COCTaBe, IOJy4eHUHU U O€30I1aCHOM MCIOIb30BAaHUN BaKHEHIIIMX

HCOPraHU4CCKNX BCIICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIbHOCTH YCII0OBCKA

CdopMUpOBaHHOCTb yMEHUU BBISIBIATH XapaKTEepHbIE TMPU3HAKH U
B3aMMOCBS3b U3YUEHHBIX MOHITHIA, IPUMEHSITh COOTBETCTBYIOIINE MOHATUS
P ONMHCAaHUU CTPOCHHS W CBOWCTB HEOPTraHWYECKUX BEIIECTB M UX
MIPEBPAICHHI; BBISBIISATH B3aMMOCBA3h XMMHUUECKUX 3HAHUM C MOHATHIMH U

MNPEACTAaBJICHUAMU APYTUX €CCTCCTBCHHOHAYYHBIX ITPEAMCETOB

Bnagenue OCHOBHBIMH METOJAaMM HAay4YHOr'o TIIO3HAHUA BCHICCTB U
XUMHNYCCKHX SIBIICHHI (Ha6J’IIOI[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,

MOJICIIUPOBAHNE)

C(I)OpMI/IpOBaHHOCTB y'MeHI/II\/’I OMpeaACIITH  BAJICHTHOCT U CTCICHDb
OKHCJICHUS XUMHYCCKUX JJICMCHTOB B COCAUMHCHUAX PA3JIMYHOIO COCTaBa,
BUJ XHUMHYISCKOM CBA3HU (KOBaJ'ICHTHafl, HWOHHasl, METalIM4YECKasd,
BOZ[OpOI[HaSI) B COCAMHCHUAX, THUII KpHCT&J’IJ’IH‘IGCKOﬁ peI_HéTKI/I KOHKPETHOTI'O

BCIICCTBA (aTOMHaH, MOJICKYJIsSIpHAas, MOHHAasd, MeTaJ'IJ'II/I‘IeCKaH)

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ OMPCACIIATh XapaKTCP CpeAbl B BOJHBIX

pacTBOpax HEOPraHMYECKUX COCIMHEHUI

CdopMupoBaHHOCTh YMEHHUS KIACCH(PHUIIMPOBATH XUMUYECKHE PEAKIUU IO
pa3IMYHBIM TIPU3HAKaM (YUCIIy M COCTaBy pEarupyronux BeIIeCTB,
TerioBoMy  3G(]eKTy peakmuu, H3MEHEHUIO CTETEeHEW  OKHCIICHUS

9JICMCHTOB, O6paTI/IMOCTI/I pcaknuu, ydaCcTuro KaTaJm3aTopa)

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ COCTaBJIAThL YpPAaBHCHUA pCaKI_II/Iﬁ Pa3JIMIHBIX
THUIIOB, ITIOJIHBIC H COKpaH_IéHHLIC YpaBHCHUA peaKL[I/Iﬁ HOHHOTI'O 06MeHa,
YUUTBIBAsA YCJIOBUS, ITPHU KOTOPBIX 3TU PEAKINU UAYT J0 KOHIA

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ NpOBOAWUTL PCAKOUH, MOATBCPKAAOIINC
KauyeCTBECHHELIM COCTaB PA3IMYHBIX HCOPTraHNMYCCKUX BEIICCTB, PACIIO3HABATDH
OIIBITHBIM HyTéM HOHBI, TMPUCYTCTBYIOIIME B BOJHBIX pacTBOpax

HCOPTaHNYCCKUX BCILICCTB



1.9

1.10

1.11

2.1

2.2

2.3

2.4

2.5

2.6

CdopMupoBaHHOCTH YMEHHH pacKphIBaTh CYIIHOCTh OKHUCIHUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIMK IOCPEACTBOM COCTABJIEHUS SJIEKTPOHHOIO

OaslaHca ATUX PeaKIui

ChopMupoBaHHOCTH ~ YMEHHH  OOBSCHATH  3aBHUCHMOCTH  CKOPOCTH

XUMHUYECKON PeaKIK OT pa3Iu4HbIX (PaKTOpOB

CdopmMupoBaHHOCTH YMEHUI OOBSACHATH XapaKTep CMEIICHUS XUMUYECKOTO
paBHOBecHsl B 3aBUCHMOCTH OT BHEIIHEro Bo3zeicTBusi (mpuHuun Jle

[laTenne)
OO01mas 1 HeOpraHUYECKask XUMHUS

CdopmupoBaHHOCTh YMEHUN pacKpbiBaTh cMbici [leproauueckoro 3akoHa
AWM. MeHneneeBa ©W JEMOHCTPUPOBATH €r0  CUCTEMATHU3HUPYIOIIYIO,

OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIUU

ChopMupoBaHHOCT YMEHHH XapaKTEepPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHMYECKHMX 31eMeHTOB 1-4 nepuonos llepnoanueckoil cucteMsl
XxuUMHYecKux 31eMenToB J[.M1. Menneneea, ucronb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE  OpPOUTANM»,  «IHEPIeTUYECKUE  YPOBHU»,  OOBSACHATH
3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHUYECKHUX DJIEMEHTOB M HX
coeqMHEHUN 1o nepuojgaMm U rpynnam Ilepmoanueckodl  cuCTEMBI

XuUMHU4YeCcKuX 35eMeHToB /.M. Menneneepa

CdopMupoBaHHOCTH yYMEHHMH XapaKTepH30BaTh (OMHCHIBATH)  0OIIUE
XMMHUYECKHE CBOWCTBA HEOPTraHMYECKHX BEIIECTB pPAa3IMYHBIX KJIACCOB,
MOITBEPKIATh CYIIIECTBOBAHUE TeHETHYECKOMN CBSI3U MEXTY
HEOPTaHMYECKUMH BEIIECTBAMH C TIOMOIIBIO YPABHEHHUIH COOTBETCTBYIOIIHX

XHUMHUYCCKUX peaKHI/Iﬁ

CdopmMupoBaHHOCTH yMEHUM yCTaHaBIUBATh MIPUHAJIE)KHOCTh
HEOPraHWYECKHX BEIIECTB [0 HMX COCTaBy K ONpPENEIEHHOMY KIaccy
(rpymme) coemuHeHUi (MPOCTHIE BEIIECTBA — METAUIBl U HEMETalIbI,

OKCH/Ibl, OCHOBaHMUsI, KUCJIOTbHI, aM(QOTEpHbIE THIPOKCHUIBI, COJIH)

ChopMupoBaHHOCTH YMEHHMI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUIS
cocTaBiieHUs] (OpMya BEUIECTB U YpaBHEHHM XHUMHUYECKHUX peakuui,
cucrematnueckyto HomeHkaarypy (IUPAC) u TpuBManbHblE Ha3BaHUS
OTJENIbHBIX HEOPraHWYeCKUX BEIIeCTB (yrapHblil ra3, yIJIEKUCIbBIH ras,
aMMHaK, rameéHas M3BeCTh, HETall€Hash W3BECTh, NMUTHEBAsl CO/A, MUPUT H
ApyrHe)

CdopmMupoBaHHOCTH yYMEHMHM XapaKTepu3oBaTh (OMHMCHIBATh)  0OIIME
XMMUYECKHE CBOMCTBa HEOPraHMYECKHUX BEIIECTB PA3JIMUYHBIX KJIAacCOB,

MNOATBCPIKIAATH CYIICCTBOBAHUC TeHETHYSCKOMN CBA3HU MCKOAY



2.7

2.8

2.9

3.1

3.2

3.3

3.4

HEOPraHWYECKUMH BEIIECTBAMU C IMOMOIIBK YPABHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI

ChopmupoBaHHOCTh yMEHUW TUIAHUPOBATH M BBITIOJNHATH XUMHUYECKUI
SKCIEPUMEHT  (pa3jioKeHHE TMEpPOKCHIa BOJAOPOJAa B  MIPHUCYTCTBUU
KaTajau3aTopa, OIPENeIEHHEe Cpeabl PacTBOPOB BEHIECTB C IOMOIIBIO
YHUBEPCAITHHOTO WHIUKATOPA, BIUSHUE PA3IMYHBIX (PAaKTOPOB Ha CKOPOCTH
XUMHYECKON peakluu, peaklid MOHHOTO OOMEHAa, Ka4eCTBEHHBIC PEaKIUU
Ha cynb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE
IKCIICPUMEHTAIBHBIX 3a/ad 1Mo TeMaMm «Mertamwsy U «Hemeramns») B
COOTBETCTBUU C TPaBWJIAMH TEXHHKH OE€30MacCHOCTH TpPHU OOpAIICHUH C
BEILIECTBAMH U JIA0OPATOPHBIM OOOPYAOBAHUEM; MPEJACTABIATh PE3yIbTAThI
XUMHYECKOTO AKCIIEpUMEHTA B dbopme 3aIACH YpaBHEHUH
COOTBETCTBYIOIIUX peakuuid U (QOpMYIHPOBATH BBIBOJBI Ha OCHOBE 3ITHUX
pe3yabTaToOB

CdopmupoBaHHOCTH ~ yMEHMIl  coOMIOAaTh  MpaBujia  MOJb30BaHUS
XUMHUYECKON TIOCY/ION M JTaOOpaToOpHBIM 00OpPYIOBAaHUEM, & TAKXKE TPaBUIIA
oOpamieHusi C BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU IO
BBITIOJIHCHHIO JTA0OPATOPHBIX XUMUYECKUX OITBITOB

CdopMUpOBaHHOCTh yMEHUW XapaKTEPHU30BaTh XHUMHUYSCKHUE IIPOIIECCHI,
JeXalye B OCHOBE MPOMBIIIJIEHHOTO IIOJYyYEHHUS CEPHOM KHUCIOTHI,
aMMuaKa, a Takxke cOpMHUPOBAHHOCTh MPEACTABIECHUN 00 OOIINX HAYYHBIX

NPUHIUITAX U YKOJIOTHYECKUX MPOOIeMax XUMHUYECKOTO MTPOU3BO/ICTBA
XuMus 1 )Ku3Hb. Pacuérsl

ChopmupoBaHHOCTh TPEACTABIEHUH O XHUMHUYECKOM  COCTaBISIOIEH
€CTECTBCHHOHAYYHOW KAPTUHBI MUPA, POJM XWMHH B TIO3HAHWH SIBIICHUH
NpUPOAbl, B (OPMUPOBAHWUU MBIIIIEHUS W KYJIbTYpPhl JHUYHOCTH, €&
(YHKITMOHATTLHOW TPAMOTHOCTH, HEOOXOTUMOM TSl PEIICHUS TTPAKTUICCKIX
3aa4 U 3KOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MPUPOTHON cpese

ChopMUpOBaHHOCTh YMEHUH KPHUTHYCCKH aHATU3UPOBATH XUMHUYCCKYIO
uH(pOpPMAIIHIO, TMOTYYaeMyI0 M3 pPa3HbIX MCTOYHUKOB (CpEACTBa MacCOBOM
KOMMYHHKAITHH, ceTh HTepHET U Ipyrue)

ChopMHpOBAaHHOCT, ~ YMEHUH  COONIOAATH  TpaBWja  DKOJIOTHYECKHU
1es1eco00pa3HOro MoBeAeHHsI B ObITY M TPYHAOBOH NEATENBHOCTH B IIEINAX
COXPAHEHHUsI CBOETO 37J0POBbS U OKPYKAIOIIEH PUPOTHON CPEIbI

Oco3HaBaTh OIACHOCTH BO3JCHUCTBUS Ha JKUBBIC OpTraHHU3MBbI OHpC,Z[CJ'IéHHLIX

BEIIECTB, MOHMMAas cmbica mnokazarens I[IJIK, moscHATh Ha mnpumepax



3.5

CII0COOBI YMCHBIICHUSA W TMPCAOTBPALICHUA UX BPCAHOIO BO3I[€I\/'ICTBI/I$I Ha
OpraHu3M YeIoBeKa

CdopMUpoBaHHOCTh YMEHHI MPOBOAHWTH BHIYUCICHHS C UCIOJIb30BAHUEM
MOHATHUS «MAaccoBasi JOJsI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLICHUM
ra3oB IPU XUMHYECKHX PEaKLHUsIX, MAcChl BEIECTBA MM 00BbEMA ra30B I10
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM OO0BEMY OIHOrO 3
YUYaCTBYIOUIMX B PEAKIMH BEUIECTB, TEIUIOBOTO AP eKTa peakui Ha OCHOBE

3aKOHOB COXpaHCHHA MACChbl BCIICCTB, IPCBPALICHUA U COXPAHCHHUA SHCPIrUn



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
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IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Teopernueckrne OCHOBbI OPraHU4YECKON XUMHUU

[Ipenmer opraHnYecKkOdM XHWMHHU: €€ BO3HUKHOBEHUE, PAa3BUTHE U 3HAYEHUE B
MOJIyYEHUM HOBBIX BEIIECTB U MAaTepuanoB. Teopus CTpPOEHUS OPraHUYECKHUX

coequHenniit A.M. bytinepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (HOpMYNIbBl OpraHMYECKHX BemIecTB. ['oMonorus, wu3oMepus.
XuMudeckasi CBA3b B OPraHUYECKUX COCTUHEHHUSX — OJIMHAPHBIE W KpaTHBIC

cBs3u. [IpencraBienue o kiaccuukanuu OpraHnYeCKUX BEIIECTB

Homenknarypa opraHMueckux COEAMHEHUH (cHcTeMaTHdecKasl)) U TpUBUAJIbHbBIC

Ha3BaHUS BaXHEHIIINX HpeILCTaBI/ITeHeﬁ KJIaCCOB OPraHUYCCKHX BCHICCTB
YrneBoxopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUAN psAfl. MeTaH U 3TaH — IpocTenimne
MIPEICTaBUTENIN AJIKAaHOB: (PU3MYECKHME M XHUMHUYECKHE CBOWMCTBA (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOKIACHUEC B IPUPOAC, ITOTYUCHUC U IPUMCHCHHUC

AJNKeHBI: COCTaB H CTPOCHUC, TOMOJIOTUYECKHUI pAA. OTUjIeH " MMPpOMNMUWJICH —
HpOCTGfIH.IPIC MNpEACTAaBUTCIIN AJIKCHOB!: (I)I/ISI/I‘ICCKI/IC U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJOTCHHUPOBAHUA, THApATAlMH, OKUCICHUA U

HOJII/IMepI/I3aHI/II/I), MOJIYUYCHUEC U TPUMCHCHUC

Anxaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaKHEHIIME
XUMHUYECKHEe CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cHHTETHYECKOTO

KayuyKa U Pe3HHbI

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOEHMsI, TOMOJIOTUYECKUN psiA. ALETHIIEH —
OPOCTEHIINK TpEACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3NUECKUue U
XUMHYECKHE CBOMCTBA (peakluy TUAPUPOBAHUS, TaIOreHUPOBAHUS, THIpaTalluH,

TOpeHUs), MOJIy4eHrEe U PUMEHEHUE

Apenbl. benszon: coctaB, cTpoeHHe, (U3NYECKHE U XUMHYECKHE CBOWMCTBA
(peakuuy raJloreHUpoOBaHMs U HUTPOBAHUS), OJIyYeHHE U IpUMeHeHue. Tomyoun:
cocTaB, CTpoeHHe, (u3uyeckMe M  XUMHUYECKHE CBOMCTBa  (peakuuu
raJJoreHUPOBAHUS U HUTPOBAHM), TOJIYYEHHE M TNpPUMEHEHHe. TOKCHUYHOCTb
apeHoB. ['eHeTmyeckas CBSI3b MEXKAY YIJIEBOJOPOAAMHU, MPHUHAJISKAIIMMH K

Pa3InYHBIM KJ1acCaM

[TpupoaHbIe ICTOYHUKH YTIIEBOIOPOIOB. [IprpoaHbIii ra3 1 MomyTHBIE HEPTIHBIE



3.1

3.2

3.3

3.4

3.5

3.6

4

4.1

ra3sl. HedTp u e€ npoucxoxaenue. CrocoObl nepepaboTKu He(TH: MEeperoHka,
KPEKUHI (TepMHUYECKHUM, KaTaJuTHYecKuil), muposn3. IIpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITYy. KaMeHHbI yroip u

MPOIYKTHI €ro nepepadoTKu
Kucnoponconep:xamiue opranndeckiue coeIMHEeHUs

[IpenenbHbIe OTHOATOMHBIC CIUPTHL. METaHOJ M 3TAHOI: CTPOCHHE, (PU3NIECKUE
U XUMHYECKHE  CBOMCTBAa  (peakumu  C aKTUBHBIMM  METaJUIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), TMpPUMEHEHHE. BoJOpOoJHbIE CBSI3U MEXIY
MOJIEKYyJJaMi COUPTOB. JleficTBME METaHOJIa M 3TAaHOJIa Ha OPTaHU3M YEJIOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPUH: CTpOeHUE, (Pu3ndeckue u
XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO  MICJIOYHBIMH  METaJUIaMU,
KaueCTBCHHAs] peakiusi Ha MHOTOATOMHBIE CIHPTHI). [leficTBUe Ha OpraHusm

YCJIOBCKA. HpI/IMeHeHI/IC TIIMOCPpHUHA U STHJICHIJIMKOJIA

@DeHOM:  CTPOCHHWE MOJICKYJbl, (M3MYECKHE W XUMHUYCCKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue dpenona

Anpaeruipl ¥ KeToOHbl. DopMaIbIeTHI, alleTalbJACTH/l: CTPOSHUE, (PU3UIECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIMM OKUCICHUS W BOCCTAHOBJICHHS, KaYCCTBEHHBIC

peaxkuun), noJy4eHue U NpuMeHEeHNe

OnHOOCHOBHBIE NpefieNibHble KapOOHOBBIE KHCIOTH.. MypaBbuHas U YKCyCHas
KHCIIOTBI: CTPOEHHE, (PU3HUECKHE U XUMHUECKHUE CBOMCTBA (CBOMCTBA, OOIIME JIIs
Kjlacca KHUCJIOT, peakius JTepuuKalnuu), TMOJydyeHHe U IpPHUMEHEHHeE.
CreapuHOBasi M OJICMHOBAsl KUCJIOTHI KaK MPEJICTABUTENN BBICIIMX KapOOHOBBIX

KHUCI0T. Mbl1a Kak COJIM BBICIIIHX Kap60HOBI:>IX KHUCJIOT, UX MOIOIICC JefcTBHUE

CrnoxHble 3(¢upbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['MAPOIM3 CIOXKHBIX
s¢upoB. Kupsl. 'maponus xupoB. [Ipumenenue xupos. buonoruueckas poib
KHUPOB

VYrieBonbl: cocTaB, KiIacCH(pUKAIKS YIJIEBOJIOB (MOHO-, AU- U TIOJHCAXapHUIBI).
I'moko3a — mpocredmmii MOHOcCaxapua: OCOOEHHOCTH CTPOEHUS MOJEKYJIbI,
¢du3MUecKre 1 XMMUYECKUE CBOWCTBA (B3anMoieiicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHauyHbIM pacTBOpOM okcuga cepebpa(l), BoccTaHoBiIeHUE,
Opo’KeHHE TJIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NMPUMEHEHHE, Ouoornveckas
ponb. ®otocunTe3. PpyKTO3a KaK U30MEP TIIIOKO3bl. KpaxMail u 1esmuiono3a Kak
pUpOAHbIE MoiauMepbl. CTpoeHHE KpaxMmana M LeuIoyIo3bl. Puznueckue u

XHUMHUYECKHE CBONCTBA KpaxmaJia (FI/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM)
ABOTCOIIep)KaH_II/IC OpTraHU4YC€CKUC COCANHCHUA

AMHMHOKHUCIIOTE KakK aM(I)OTepHLIC OpraHU4eCKUC COCIUHCHUS. du3znyecKkue u

XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha MpuMepe TiuiuHa). buomormueckoe



4.2

5.1

5.2

3HAa4YCHUEC aMHHOKUCJIOT. HGHTI/I,Z[BI

benkn Kak IpUPOAHBIE BBICOKOMOJEKYJApHBIE coenuHeHus. Ilepeuunas,
BTOpUYHAS U TPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEIKOB:

THJIPOJIN3, ACHATYpalKsl, KAUeCTBCHHbIC PEaKINH Ha OCJIKH
BoicokoMonekynspHble COETUHEHUS

OCHOBHbBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb IOJUMEPU3ALMH, CPEIHAS MOJIEKYJIIpHAas
Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHH —
MOJIMMEPU3ALUs U ITOJIMKOHICHCALIMS

OKCIIEpUMEHTAJIBHBIE METOAbl M3Yy4YEHHUs BEIIECTB U HX IPEBPALLECHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB. HonyquHe CUHTCTHUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC
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1.5

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

XuMHUeCKU# 3meMeHT. AToM. SInpo aroma, M30TOMBI. DJIEKTPOHHAS 000I0YKA.
DHepreTUyeckre YpOBHH, MOJTYPOBHHU. ATOMHBIE OpOHTaNH, S-, P-, d-3IEMEHTHI.
OcobeHHOCTH pacnpesieleHUs] 3JIEKTPOHOB 10 OpOMTAIsIM B aTOMax 3JIEMEHTOB

MEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(UTYpaLlUsi aTOMOB

[lepuonnueckuii 3axoH u Ilepuognueckas cucreMa XuMuueckux aneMeHTos [1.1.
MenneneeBa. CBsi3b TepUOAMYECKOT0 3akoHa W [lepumomnyueckol CHUCTEMBI
xumuyeckux dnemeHToB J[.M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUSI CBOWCTB XUMHUYECKHUX JJIIEMEHTOB U
o0pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEHIECTB MO TPYyMNIaM U MepHOoJaM.

3HaueHue NEPUOANYCCKOI0 3aKOHA B pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. Buabl XUMHUYECKOH  CBS3U
(koBasieHTHAsT HEMOJSIpHAs W TOJsApHAs, WOHHAs, MeTautmdeckas). HoHBI:
KaTHOHBI M aHWOHBI. MexaHn3Mbl 00pa30BaHUs KOBAJIEHTHON XUMHUUYECKOU CBS3H
(oOMeHHBIH U TOHOPHO-AKIIETITOPHBIN). BogopoaHast cBsi3b

BaneHntHOCTh. DneKTpooTpuLaTEIbHOCTh. CTENEHb OKUCIEHUS

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
cocTaBa BeHIeCTBA. THUMbl KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA

BE€IICCTB OT THUIIA KpI/ICTaJIJIHLIeCKOfI peH_IéTKI/I. IlonsTue o AUCIICPCHBIX CUCTEMAX.

HcTuHHBIE U KOJUIOUHBIE pPAaCTBOPHI. MaccoBasi 105151 BEIlleCTBa B PaCTBOPE



16 Knaccudukanus Heopranndeckux coequHeHnii. HoMeHkIaTypa HeopraHu4eckux

BCIICCTB

Xumuueckas peakuusi. Kiaccuuxanyus XuMUYeCKHX peakiiuii B HEOPTaHUIECKOM
1.7 1 OPraHUYECKOM XMMHH. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXpPaHEHUs

Y TIPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX
1.8 CxopocTb peakiuy, e€ 3aBUCUMOCTh OT Pa3JInYHbIX (PAKTOPOB

19 OOpatumble peakuud. XUMHYecKoe paBHOBecue. DakToOpbl, BIMUSIONIME Ha

cocTosiHue Xxumudeckoro pasHoBecus. [Ipunnun Jle [larenbe

:‘)J'ICKTpOJ'H/ITI/I‘IeCKaﬂ Jucconuanusi. CunpHble U cl1a0Oble OJICKTPOJIMUTEI. Cpez[a
1.10 BOAHBIX paCTBOPOB BCHICCTB: KUCJIAA, HefITpaHBHaﬂ, mIcJI04YHas. Peaknmu nonHoro

obMeHa
111 OKHCIUTENTbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH
2 Heopranndeckas Xxumus

Hemeramnsl. Ilonoxenne HemerawioB B Ilepuoanueckoil cucTeMe XMMHUYECKHX
anemeHToB [I.MI. MenneneeBa U OCOOEHHOCTH CTPOEHUS aTOMOB. Dusnueckue

2.1
CBOMCTBA HEMETAIJIOB. AJ'IJ'IOTpOHI/IH HEMCTAIJI0B (Ha MMpUMEPC KUCI0pOaa, CCPhI,

docdopa u yraepona)

XUMUYECKHE CBOICTBA BaXHEHIIMX HEMETAIIOB (TaJlOreHOB, CEphl, a30Ta,
29 dochopa, yriaepoga U KpEeMHHUS) M UX  COEAMHEHUH  (OKCHIOB,
' KHCJIOPOJICOACPIKAIIMNX  KHUCIIOT, BOJOPOAHBIX coeauHeHuit). [Ipumenenue

Ba)KHEHUIIIMX HEMETAIIJIOB U MX COCTUHEHUI

Meramnsl. [lonoxkenne wmertaimoB B Ilepmonnueckoid cUCTEME XUMHUYECKHX
53 anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTayu1oB. O0mue ¢usndyeckue cBoiicTBa MeTamioB. CrjlaBbl METAJLIOB.

DNEKTPOXUMHUYECKUN Psiji HAIIPsHKEHUH METallIoB

XUMHYECKHE CBOWCTBA BAXKHEWIIMX METAJUIOB (HATpHM, Kalul, KalbIui,
2.4 MarHui, aJlOMUHUN, LUHK, XpOM, >K€Je30, MeIb) M HX coeauHeHui. OOmue

CITIOCOOBI MOJIYUYCHUA MCTAJJIOB. HpI/IMCHCHI/IC METAJlJIOB B 6BITy U TCXHHUKC

I'emetnueckast CBS3b HCOPTaHNUYCCKUX BEIICCTB, NPHUHAMICKAIUX K PA3IMYHBIM

2.5
KJ1accam

3 XuMud v )KA3Hb

Ponp xumuum B oOccCIIeUeHHH 3KOJIOFI/I‘-ICCKOI71, BHGPPCTHQCCKOﬁ U TIHUIIEBOM
3.1 6630HaCHOCTI/I, pPa3BUTHHU MCAULIUHBI. IlonsaTue o HAayYYHBIX MCTOHAX ITO3HAHUA

BEUICCTB U XUMHNYECCKHUX peaKum‘/'I

39 HpCI[CTaBJ'ICHI/ISI 00 06LI_[I/IX HAaYYHBIX HNPHUHIOHUIIAX HPOMBIIIICHHOI'O ITOJYYCHUA

BOKHEHIINX BeIIECTB. YEIOBEK B MHUPE BEIIECTB M MATEPHAIOB: BaKHEHIINE



3.3

CTPOUTENIbHBIE MaTepHallbl, KOHCTPYKLMOHHBIE MaTe€pHallbl, KpacKH, CTEKJIO,
KepaMHuKa, MaTepuainbl JUisl 3JEKTPOHMKH, HAHOMAaTepualbl, OPraHUYECKUE U
MHUHEepaJIbHbIE YI00pEeHUs

XuMHg M 300pOBbE YEJOBEKAa: IIpaBWJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
IIpernapaToB, NpaBua 0€30I1aCHOI0 UCIOJIb30BAHUS IPENapaToB ObITOBOW XUMHHU

B HOBCCI[HGBHOﬁ KHN3HU



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






