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MOACHUTEJIbBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero ooOmero obOpa3oBaHUS
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ybTaTaM OCBOCHUS
dbenepanbHOil  00pa30BaTEIBFHON MPOTPaMMBI  CpeaHEro 00Iero oOpa3oBaHUs
(®OIT COO), npencraBieHHbIx B DemepadbHOM  roCyAapCTBEHHOM
oOpazoBarenbHoM cTtangapre COO, c¢ yuérom KoHueniuu mnpenojaBaHust
y4eOHOTO TIpeIMeTa «XHUMHs» B 00pa30BaTENBHBIX OpraHu3anusx Poccuiickoin
deneparnuy, peaqu3yIOMUX OCHOBHBIE 0O0pa3oBaTebHBIC IPOTPAMMBI, U
OCHOBHBIX ToyioxkeHud «CrtpaTeruu pa3Buthus BocnuTaHuss B Poccuiickoi
denepannn Ha nepuoa a0 2025 roma» (Pacmopsbkenue IlpaButensctBa PD or
29.05. 2015 Ne 996 - p.).

OcHOByY TMOAXOAOB K pa3pabOTKe MpPOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1elt cTpareruu o0y4deHusl, BOCIIUTAHUS U Pa3BUTHS 00ydaronIuxcsi cpecTBaMu
yduebHoro npeamera «Xumus» 11 10-11 kimaccoB Ha 6a30BOM YpOBHE COCTaBHIIM
koHUentyanbHble noioxkenus GI'OC COO o B3anMO0OOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHMsl, PE3yJbTaTOB OOy4YeHUSI U TpPeOOBaHWI K YPOBHIO MOJTOTOBKHU
BBIITY CKHUKOB.

XUMHUECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00m1eo0pa3oBaTeIbHON  OpraHM3allii, SBISCTCS HEOTHEMJIEMON YacThl0 WX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIONIAM JTAallOM peau3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOTO o0O0pa3oBaHUA. OTHU IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPUPOABI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YeJIOBeKa, a TaKKe OSKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3M0POBBIO M TpUPOAHOM cpene. Peanusyercss xumudeckoe oOpa3oBaHUE
oOydJaromnuxcsi Ha ypOBHE CpeaHEro o0Iero oopa3oBaHus CpPeICTBAaMHU y4eOHOTO
npeaMera «XUMHUS», COJIEp)KaHUE M TMOCTPOCHHE KOTOPOTO OIPEACIICHb B
IporpaMMme MO0 XMMUU C YYETOM CHEUM(PUKU HAYKH XUMHH, €€ 3HA4YCHHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW JKU3HHM OOIIECTBA, a TaKkKe C y4ETOM
oOmux 1eneld W TPUHIMIOB, XapaKTEPHU3YIONIUX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpesiHero oorero oopaszoBanus B Poccuiickoit denepanum.

XUMHSI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HayK WUIPAEeT OCOOYIO0 POJb B
COBPEMCHHOW IMBWJIM3AIMHU, B CO3JIaHWHM HOBOW 0a3bl MaTEpHAIILHON KYJBTYPBHI.
OnHa BHOCHUT CBOM BKJIaJa B ()OPMHUPOBAHHUE PAITMOHAIBHOTO HAYYHOT'O MBIILICHUS,
B CO3/IaHHE I[EJIOCTHOTO TPEJCTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €JUHCTBE
IpPUPOABl M YEJIOBEKAa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEIIECTBEHHOI'O COCTaBa OKPYXAIOLIEro MHpPa, OCO3HAHUS B3aMMOCBSA3U MEXKIY
CTPOSHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 001aCTIMU TPUMCHEHUS.



TecHO B3aMMOJEUCTBYS C APYIMMHU €CTECTBEHHBIMU HayKaMH, XMMUS cTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIIEIIHOTO
TpyJa ¥ >KH3HU KaXI0ro wieHa oOmectBa. CoOBpeMEHHass XMMHUS Kak Hayka
co3uJaTeNibHas, KaKk HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pEUICHUE
III00ANIbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — CHIPbEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B cootBercTBHM ¢ OOMmMMMH LENSMH W TMPUHIMIIAMUA CPEAHETO OOIIETro
obpasoBanus conaepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi ypPOBEHb
U3yUYeHHsI) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MMOATOTOBKY
oOyyJaroniuxcsi, HEOOXOJMMYI0 MM Ui BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpUEHTHPOB, YCIEIIHOIO BKJIIOUEHHUS B JKW3Hb COLMYMA, MPOJOJIKEHUS
o0Opa30BaHMsl B pa3IUYHBIX 00JACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypCchl —
«Oprannyeckas xumus» U «OOIIass M HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHWUU 10 HEOPTraHWYEeCKOW XMMHH (C BKIFOUCHUEM 3HAHUH W3 OOIICH XUMHUH) U
OpraHn4yeckon xumMuu. POpMUpPOBAHUE TAHHOM CHUCTEMBI 3HAHUM NIPU HU3YyUYEHUHU
npeaMera oOecleyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCErO0 MHOIroo0Opaszus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxkanus KypcoB — «Opranunyeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» copMmupoBaHa B MporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOIO THOJXOJa K U3y4YEHHI0 ydeOHOro marepuaia U o0O0ycJOBJI€HA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpeNeNEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHH BEIECTBA
paccMaTpHUBAIOTCd HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHHYECKHX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXUMUYECKHX U DIJIEKTPOHHBIX
IpeacTaBlieHud o cTpoeHun BemecTB. CBelneHHUs 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHUH — OT YIJIEBOJAOPOJIOB 10 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX coeAMHEHUH. B Kypce opraHmyeckoil XUMHUHU MOJIY4YaloT pPa3BUTHE
chopMUPOBaHHBIE HA YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus MEepBOHAYATIHHBIC
MPEICTABICHUS O XUMUYECKON CBSA3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHMS, O XUMHUECKON PEaKLINH.

[Ton HOBBIM yriaoMm 3peHUss B ImpeaMmeTe «XHUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsd UW3YYEHHBIH Ha YpPOBHE OCHOBHOTO 0O0mIero o0Opa3oBaHUs
TEOPETHUUECKHI MaTepuadl u (AaKTOJIOTHMUECKHE CBEICHHMS O BEIIEeCTBAX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHUYecKas
XUMUSD» O00yYarouuMcsi TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOAOJOTUYECKUX MO3ULIUH,



rIIy0>XKe TMOHATh HCTOPUYECKOE U3MEHEHHEe (YHKIUH 53TOro 3aKkoHa — OT
000011aro1Iel 10 00BSACHAIOIIEH U TPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMN O BaKHEHIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NPHUMEHEHMH, a TAKKE€ O XMMHUYECKMX PEaKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus gomnoyiHseTrcs B kypcax 10 um 11 xkmaccos
AJIEMEHTaMHU COJEPKAHMS, HMEIOIMIMMH KYJIbTYPOJOTHMYECKU W TPUKIAAHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHMMAHHWIO B3aMMOCBA3M XHMHH C
JPYTMMU HayKaMHM, PacKpbIBalOT €€ pOoJb B IO3HABATEIBHON W IMPAKTHYECKON
JESITEIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMsI K IPOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUH XMMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTUPOBAThCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npobsieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OPUMEHATh €€ JUId IIONOJHEHHsS 3HaHUM, pElIEHUS WHTEIUICKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIEA0BAaTENbCKUX 3a1ad. B nenom coxepkanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS  M3YyYEHHMs  OPUEHTUPOBAHO  Ha
dopMupoBaHrue y 00yYaromUXCs MHPOBO33PEHUYECKONW OCHOBBI ISl TIOHUMAaHUS
¢unocodpckux uneH, TaKuX Kak: MaTepHaIbHOE E€IMHCTBO HEOPraHUYECKOTO U
OpPraHMYECKOTO MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, I[T03HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCIIEpUMEHTa U
pelieHusl MPOTHBOPEYMH MEXKIYy HOBBIMH (akTaMu M TEOPETUYECKUMH
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMUU B PEIICHUU 3KOJOTHYECKHUX MpodieM, a
Takxke MpolseM cOepeKeHUs] FHEPTeTUYECKUX PECYPCOB, CBIPhs, CO3JaHUsI HOBBIX
TEXHOJIOTUHA U MaTEepPHAJIOB.

B nmnyane pemenus 3agad  BOCHUTAHMS, pPa3BUTUS U COLMAIM3ALUU
oOydJaronuxcst TPUHATBIE NPOrpaMMON MO XHWMHHM TOJIXOJbl K ONPEIEICHUIO
COJlep’KaHUsl M TOCTPOCHHUS TpeaMeTa MpelycMaTpuBaioT  (OpMUPOBAHUE
YHUBEpPCAJIbHBIX Yy4YEOHBIX JAEWCTBUN, UMEIOMMX 0a30Bo€ 3HAUYECHUE s
pa3IMYHBIX BHJOB JEATEIBHOCTH. pELIEHUs HpoOsieM, IIOMCKA, aHajlu3a MU
00paboTku uH(popMaIu, HEOOXOAUMBIX IS IPUOOPETEHHSI ONbITA MPAKTUYECKON
U HCCIEAO0BATENIbCKON JEATENbHOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B NO3HAHUU
XUMUHU.

B mnpakrtuke npenoaaBaHMs XMMHUM Kak Ha YPOBHE OCHOBHOI'O OOIIETro
o0pa3oBaHusl, TaK U HA YPOBHE CPEAHEro 0011ero o0pa3oBaHus, MpU OMpeaeIeHUN
COZIepKaTeIbHOM XapaKTEePUCTUKU 1I€JIed H3Yy4YeHUs MpeJAMETa HalpaBiIeHUEM
NEPBOCTENCHHOW 3HAYMMOCTH TPAJAMLMOHHO NPHU3HAETCA (POPMUPOBAHHE OCHOB
XUMHUYECKON HAayKHd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
NEATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHpPOBOU KyJbTypsl. C
METOJMYECKOW TOYKM 3PEHHUs TAaKOW NOAXOX K ONPEACICHUIO LIEJIEH H3y4eHUs
peIMETa SABJISIETCS BIOJIHE ONPABAAHHBIM.



CornacHO JaHHOM TOYKE 3pEHUsI TJIABHBIMHU IEJISIMU HM3YyYCHHUS MpeaMeTa
«Xumus» Ha 6a3oBoM yposae (10 —11 ki1.) IBIISIFOTCS:

e (opMHuUpPOBAaHHE CHCTEMBl XHUMHUYECKHMX 3HAHMM KaK BaKHEHIICH
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOW KapTHUHBI MHUpPa, B OCHOBE KOTOPOI
JieXaT KIIOYEBbIC MOHATHUS, (YHIAMEHTAIbHBIC 3aKOHBI U TCOPUU XUMHUH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE U IMOHUMAaHUE CYIIHOCTH JOCTYITHBIX
00001IIeHnIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBIICHHUS,

e (¢opmMupoBaHUEe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METO/IaX MO3HAHMS
BEIIECTB M XUMHUUYECKUX pEeaKIUi, HEOOXOTUMBIX [Jisi TpUOOpETeHHS
YMEHUW OpPHUEHTHUPOBATHCS B MHPE BEIMIECTB M XUMUYCCKUX SBJICHUH,
HMMEIOUIUX MECTO B MIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHOW KU3HU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB JACATEILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOJACHUEM  MPaBUI
0e301macHOro oOpaIieHus ¢ BEIeCTBAMH.

Hapsny ¢ atuM, conepkaTenbHas XapaKTepHUCTHKA LIEJIeH U 3a/lad U3y4eHHUs
peaMeTa B IporpaMme 1Mo XUMHH yTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPHUOPUTETAMHU B CHUCTEME CpeaHero oliero odpazoanus. Ceroans B
npenojaBaHUM XUMUM B OOJblIed  CTEMEeHH OTAAETCS  MPEANOoYTEHUE
NPaKTUUYECKONM KOMIIOHEHTE COJEpXKaHUs OOy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 0OO0IICO00pa30BaTEIbHOM OpPTaHMW3aIli, BIAICIONIETO HE
HA0OpOM 3HaHWM, a (PYHKIMOHAJIBLHOW TI'PaAaMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHUSIMU aKTUBHOTO TOJIYYEHHUS 3HAHUW M MPUMEHEHUS WX B peajbHON >KU3HU
JUISL PEIICHUS TPAKTUYECKUX 3a/1au.

B cBs3m ¢ 3TMM mpu m3ydeHWW TmpeaMeTa «XUMHUS» JOMHHHUPYIOIIEEe
3HaYCHUE MPUOOPETAIOT TAKHE MENIN 1 3aJ1a4H, KaK:

aganTamys 0O0y4yarolUXCsl K YCIOBHUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMupoBaHWE  HWHTEUICKTyaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHNIO, COTPYJIHUUYECTBY, CAMOCTOSITEILHOMY MPUHATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CHUTYAIUsAX, CBA3AHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dopMupoBaHre y OOy4YalONIMXCS  KJIOYEBBIX HABBHIKOB  (KIIFOUEBBIX
KOMIICTCHIINI), HMCIONIMX YHHBEPCAIbHOE 3HAUYCHHE JUIS Pa3IUYHBIX BHJIOB
NEeSATENbHOCTU: PElIeHUs MpoOJeM, MOUCKA, aHalu3a U 00pabOTKU MH(pOpMaLUH,
HEOOXOJUMBIX JIIi TPUOOPETEHHs] OIbITa JAESITENIbHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XHWMHUH, a TaKXkKe i1 OLEHKH C TO3UIUN
AKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB U XUMHUYECKHX
MPOIIECCOB HA OPTaHKU3M YEeJI0OBEKa U IPUPOIHYIO CPEY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEH 00yUaroMXCcs: CIIOCOOHOCTH CaMOCTOSATEIBHO MPHOOPETATh HOBBIC
3HAHUA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJI1 TIOMCKA U aHallu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COICPIKAHMUS;

dbopMupoBaHUe U pa3BUTHE Y 00YUAIOIIUXCS ACCOIIMATUBHOTO U JIOTHUECKOTO
MBIIIJIEHUS, HAOJIFOaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MpH IJAHUPOBAHUM U MPOBEIACHUH XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYarommxcs YOeKIEHHOCTH B TyMaHHCTHYECKOU
HApPaBIECHHOCTH XUMHUH, €€ BAXXKHOM POJM B PEHICHHH TI00alIbHBIX MPoOsieM
paloOHAIBHOIO MPUPOAOIOIB30BAHNUS, MOMOIHEHHS SJHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI MPHUPOIAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEKHOTO
OTHOIICHUS K TIPHUPOJIE M CBOEMY 3IIOpPOBBIO, a TakKe NPUOOpPETEHHs OMbITa
UCTIOJb30BAaHUS TOJIYYCHHBIX 3HAHUM I TPUHATHS TPAMOTHBIX PELICHUH B
CUTYalUsX, CBSI3aHHBIX C XUMHUYECKHUMH SBJICHUSMU.

B yueOHoM maHe cpeaHero ooOumiero oOpa3oBaHHs MNpeAMET «XUMUS)
0a30BOro YpOoBHSI BXOJIUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAy4YHbIE
IPEIMETHD».

OO61iee ynco 4acoB, OTBEAEHHBIX JIs1 U3YyYEHUsI XUMUHU, Ha 0a30BOM YPOBHE
cpenHero ooOmiero oopasopanusi, cocraBisger 68 yacos: B 10 kiacce — 34 ygaca (1
yac B Heneno), B 11 kiacce — 34 yaca (1 vac B Hezeno).



COILEPKAHUE OBYUYEHUASA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI OPraHUYECKON XUMHU

[Ipenmer opraHM4ecKor XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIyYCHUH HOBBIX BEIIECTB M MATEPUAIOB. TeOpus CTPOCHUS OPraHUYECKHUX
coenquHeHnit A. M. ByTiiepoBa, €€ ocHOBHBIE nonoxkeHHs. CTpyKTypHbIE (POpMyJIbI
OpraHMYeCcKMX BemecTB. ['omonorusi, wuzoMepus. XuUMHUYECKas CBS3b B
OPTraHUYECKUX COCTMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSA3H.

[IpencraBienne o kinaccupuKaluyu OpraHUYecKuX BemiecTB. HomeHkmarypa
OpPraHMYEeCKHX COCJMHEHHWH (CUCTeMaTWdeckas) W TPHBHUAIBHBIC Ha3BaHUSI
BaKHEHIINX NPEACTABUTENEH KIACCOB OPraHUYECKUX BEIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3Yy4YEHHUS BELIECTB M HMX IPEBPALICHUN:
O3HAaKOMJIEHHME C O0pa3suaMy OpPraHMYeCKHX BEIIECTB M MaTepuajlaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHWYECKHWX BELIECTB, HAOIIOJEHUE U
OIIMCAaHUE JEMOHCTPALMOHHBIX OIBITOB II0 MPEBPALICHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuU (IUIaBJICHUE, OOYTIIMBAHUE U TOPEHHE).

YriaeBoaopoabl

AJIKaHBI. COCTaB M CTPOEHHE, TOMOJOTMYECKHMU psAn. Meran u dTaH —
OpocTeilline NpeACTaBUTENN ajJKaHOB. (PU3NYECKHME W XHMHUYECKHME CBONCTBA
(peakuuy 3aMelICHUST W TOPEHHS), HAXOXKICHHWE B MpPUPOAC, NOIYyYCHHE H
IIPUMEHEHHE.

AJIKEHBI. COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIIEH U IMPONWIEH —
OpoCTeHIne NpPEeACTaBUTENN aJKEHOB: (PU3WYECKHE U XHMHUYECKHE CBONCTBA
(peakiuy THAPUPOBAHWS, TaJOTCHUPOBAHWS, THIPATAIMH, OKHCICHUS H
TIOJIUMEPHU3AIINHN), TOJTYYCHUE U TIPUMCHEHHE.

Ankanuensl. Oytaamen-1,3 m MerunOytamueH-1,3. cTpoeHue, BaKHEHIINE
XMMHAYECKHE CBOMCTBA (peakmus monmMmepusanuu). [loydeHne CHHTETHYECKOTO
KaydyKa W pE3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psi. ALlETUIIEH
— MpPOCTEHIINMH MpPEACTaBUTENb AJIKUHOB. COCTaB, CTPOEHHUE, (PU3MUECKHE WU
XHUMHUYECKHE CBOWCTBA (peaklMu THIPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIIUH,
TOPEHUs), TOyYSHHE U IIPUMECHEHUE.

Apenbl. benszon: cocraB, cTpoeHue, (U3NYECKUE U XMMHUYECKHUE CBOMCTBA
(peakiuy rayOreHUPOBAHKS M HUTPOBAHUS), MOJYYCHUE W MPUMEHeHue. 1oayor:
cocmas, cmpoeHue, @Quzuueckue U  Xumuueckue  ceoticmea  (peaxyuu
2aN02eHUPOBANUA U HUMPOBAHUS), NOJYYeHue U npumeHeHue. TOKCHIHOCTH



apeHoB. ['eHeTmueckass CBSI3b MEXIY YIVIEBOJOPOAAMH, NPHUHAMISKAIIUMH K
pa3IUYHBIM KJIACCaM.

[IpupoiHBIE WCTOYHHMKH YTIEBOAOPOIOB. lIpUpoaHbIi Ta3 M MOMYTHBIE
HedTanbie ra3pl. Hedth u e€ mpoucxoxknenue. CrocoObl mepepadoTKu HEPTH:
IIEPEroHKa, KpPEKHHT (TepMHUYECKHM, KaTaJUTHUCCKHi), MNHpoJn3. I[IpoayKThI
nepepaboTKu He(PTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KamMeHHbIN
yTOJIb ¥ MPOAYKTHI €ro mepepadboTKH.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAKOMJIEHWE C 00pa3laMu IJJaCTMAcC, KaydyyKOB U PE3HHBI, KOJUICKIUHU
«Hedptp» u  «VYromap», MOJENMPOBAHHE  MOJIEKYJ  YIJE€BOJAOPOAOB U
raJIOr€HONPOU3BOJHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHHE ATHIICHA
Y U3YUYCHHUE €TO CBOWCTB.

Pacuérnsie 3agaun.

BblunciieHuss 1Mo ypaBHCHHMIO XHMHYECKOH peakimuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO0 U3BECTHBIM Macce,
00bEMY, KOJTHYECTBY OJTHOTO M3 MCXOTHBIX BEIIECTB MM MIPOAYKTOB PEAKIIHH).

Kuciaopoaconepxamue opranuyeckue CoeAUHEeHUs

[IpenenpHble OJHOATOMHBIE CHOUPTBHL. METaHON W H3TAHOJ. CTPOCHHE,
¢u3uveckue W XUMHUYECKUE CBOWCTBA (pEeaklMd C AaKTUBHBIMU METaJJIAMH,
raJIoOrTeHOBOJIOPOJIaMH, TOPEHHE), TPUMEHEHUE. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIaMHU CIIUPTOB. /lelicTBHE MEeTaHOIa U 3TaHOJIa Ha OPraHr3M YeJI0BEKA.

MHOroaToMHbl€  COUPTBHL. DTWICHIJMKOIb W  JIMIEPUH: CTPOCHHUE,
¢u3nuveckue W XUMHUYCCKHE CBOWCTBA (B3aMMOJCHCTBHE CO  IIEIOYHBIMU
METa/laMi, KauyeCTBCHHAs pPEaklMsi Ha MHOTOATOMHbIC CHUpThI). [leiicTBue Ha
opraHusM uesnoBeka. [IpumeHenue rauueprusa 1 3THIICHTJIMKOJIA.

®deHon: CTpOCHHME MOJEKYJbl, (HU3NYEeCKHe ¢ XHUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [lpumenenue gpenona.

Anpneruapl U Kemowuwvl. DopManpaeruj, aUETAIBAETUI CTPOCHHE,
Gu3ndecKue U XUMHYECKUE CBOWCTBA (pEaKIMU OKHUCIEHHS M BOCCTAHOBJIICHHS,
Ka4eCTBEHHbBIC PEaKIUH), TIOTYICHUE U TPUMEHEHHE.

OnHOOCHOBHBIE —TpeenbHbIe KapOOHOBBIE KHCIOTh. MypaBbuHaAs U
YKCYCHAsi KHCJIOTBI: CTpOCHHE, (PU3UYECKUE M XUMHUYECKUE CBOMCTBAa (CBOWCTBA,
oOIIue s Kiacca KUCIIOT, PeaKIus dTepUPHUKAIMK), TIOJTyICHUE W TPUMEHEHHE.
CreapuHoBasi M OJICMHOBAsI KHUCJIOTHI KaK MPEACTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. MbUIa Kak COJIA BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

Cnoxnble 3¢Gupbl KaKk MPOU3BOJHBIE KapOOHOBBIX KuCHOT. [uaponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.



VYraeBogsl:  cocTtaB, kKiaccupukanus — yriaeBomoB  (MOHO-, IU- U
nojucaxapuabl). [oko3a — npocTelmii MOHOCaXapuI: 0COOCHHOCTH CTPOCHHUS
MOJICKYJIbI, (U3MUYSCKHMEe W XHMHUYECKHE CBOMCTBAa  (B3aUMOJICHCTBHE C
ruapokcuaom meau(ll), okuciaeHne amMmmMuadHbBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOYKCHHE TIIFOKO3bI), HAXOXKICHHWE B TPHUPOJE, MPHUMEHEHHE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemnonnosa kak npupojasbsle noaumepsl. CTpoeHHe Kpaxmana U
He/uoa03bl.  DHU3MYeckHe W XUMHYCCKHE CBOWCTBA Kpaxmana (THIpOJu3,
Ka4eCTBEHHAsI PEAKIIHSI C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpPEeBpallCHUI:
IPOBEJICHNUE, HAONIOJCHHE U ONHMCAHUE JIEMOHCTPALMOHHBIX OMNBITOB. TOPEHHUE
CIHPTOB, KAa4eCTBEHHBIE PEAKIUU OJHOATOMHBIX CIUPTOB (OKMCIIEHWE STaHOJA
okcugoM wmemau(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJCHCTBHE TJIMIICPHHA C
rugpokcuaom meau(ll)), anpaernnos (OKuciIieHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rumpokcumom memu(ll), B3aumomeHcTBHE Kpaxmanga ¢ HOJIOM),
IPOBEJICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

PacuérHble 3anaumn.

Bblunciienuss 1Mo ypaBHCHHMIO XHMHYECKOH peakimuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBa MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00bEMY, KOJTHYECTBY OJTHOTO M3 MCXOTHBIX BEIIECTB MM MIPOAYKTOB PEAKIIHH).

A30TCozepKalue OpraHudecKue COCIMHEHMS.

AMUHOKHUCIIOTH Kak aM(pOTepHble oprannyeckue coeanHenus. dOusnueckue
U XMMHUYECKHE CBOWCTBA aMHHOKHUCIIOT (Ha IpuMepe TIIMIMHA). buomoruueckoe
3Ha4YE€HHE aMUHOKHCIIOT. [lenTuapl.

benku kak nOpuUpoIHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuunas,
BTOpUYHAsT M TPETUYHAs CTPyKTypa OeikoB. XUMHYECKHE CBOWMCTBAa OEIKOB!
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peaKliy Ha OeJKu.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BELIECTB M HMX IPEBPALICHUN:
HAOJII0/ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX ONBITOB: JeHATypalus OCNKOB Mpu
HarpeBaHWHM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokOMOJIEKY ISIPHBIE COCAUHECHUS

OCHOBHBIE MOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHMI. MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUN, CPEIHSAS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
NOJINMEPU3ALMS U MOJTUKOHAEHCAIHS.

OKCHEPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB M HX IPEBpALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanuzanus MexnpeaMeTHBIX CBA3CH MpHU M3yUYEeHUU OPTaHUYEeCKOW XUMUU B
10 xmacce OCYIIECTBISIETCS Ye€pe3 HCIOJIB30BaHHWE KaK OOIIMX EeCTECTBEHHO-
HAYYHBIX TOHATUN, TaK W MOHATUH, SBISIOLIUXCA CUCTEMHBIMH JUISI OTIEJIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHATHUSA: SBJIEHUE, HAYYHBIN (DakT, runoresa,
3aKOH, TE€OpHsl, aHAJIU3, CUHTE3, Kiaccu(ukanus, NepuoIUudHOCTb, HAOIIOIEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETMPOBAHUE.

dusmuka: wMarepusi, DSHeEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUUECKUN YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSHHE
BEIIECTBA, (PM3MUECKUE BETUUNHBI U SAMHHIIBI X U3MEPECHHUS.

buonorusi: knerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OHMOJIOTMYECKH AaKTHBHBIC BemiecTBa (O€NKH, YIIeBOIBI, KHPHI,
(bepMeHTHI).

I'eorpa¢usi: MuHepanbl, TOpHbIE MTOPOABI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHomorus: MNHUIIEBBIE TMPOIYKTHl, OCHOBBI PAlMOHAIBLHOTO MHTAHUA,
MOIOIIIME CPEJCTBA, JIEKAPCTBEHHbIE M KOCMETUYECKHE MpernapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KITACC

OBIIAS N HEOPITAHUYECKAA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKHN dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTHUECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeesieHrsl 3JEKTPOHOB MO OpOUTANIsIM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepuonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA W [lepuoguueckoil cucTembl
xumuueckux anemeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB XHMHYECKHUX 3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB MO TPyNIaM U TEPHOJIaM.
3HaueHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbI XWMHYECKON CBSI3U
(koBayieHTHAsI HEMOJSIpHAS W TOJSIpHAs, MOHHAs, METaJUTHYecKas). MeXaHH3Mbl
oOpa3oBaHMsl KOBaJCHTHOH XUMHUYECKOW CBsi3M (OOMEHHBIH W JIOHOPHO-
aKIEeNTOpHBI). BomopomHas cBs3b. BalleHTHOCTb. DJIEKTPOOTPHUIIATEITHHOCTb.
Crenenb okucieHus. IOHbI: KATHOHBI 1 aHUOHBI.



BemecrBa  MOJNIEKYIpHOTO M HEMOJICKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BeleCTBa. THUIbI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsTie o mucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10Jisl BEIlIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCJIMHCHUH. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTHYecKas CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAICKAIUX K Pa3JIUYHBIM KJIaccaM.

Xumudeckass  peaknus.  Knaccudukanmss  XUMHUYECKUX — peakiuid B
HEOPraHUYECKOW M OPraHUYE€CKOW XHUMHUU. 3aKOH COXPAHEHHUSI MacChl BEUIECTB,
3aKOH COXPaHECHUS W MPEBPAILCHUS SHEPTUU TPU XUMHUECKUX PEAKIIUSX.

CKopocCTh peaknuu, €€ 3aBUCUMOCTh OT paznudHbIx (paxTopoB. OOpaTUMBbIC
peakiuu. XHUMHUYECKOE€ paBHOBecHe. DakTOpbl, BIMAIOIINE HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunmun Jle [lartenbe.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U ciadblie aneKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, IIEJIOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIbLHbBIC PEAKIINH.

DKCNEPUMEHTAIbHBICE METOJIbl H3YyUYE€HHUS BEIIECTB M HX IPEBPAICHUN:
neMoHcTpanus Ttabnui «llepuoauyeckas cuctema XuMudeckux snemeHToB [, 1.
MenneneeBay, M3ydeHHUE MojeNield KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OIMMCaHUE JIEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIMBITOB (pa3iiosKeHUE MMEPOKCHIA
BOJIOPO/JIa B MPUCYTCTBUU KAaTaanU3aTOpa, ONMPEACICHUE CPEIbl PACTBOPOB BEIIECCTB
C TMOMOIIBI0 YHHBEPCAIBHOIO HHAMWKATOPA, pEaKIMH HOHHOIO OOMEHA),
MPOBEJICHNE TPAKTUUECKON paboThl «BiusHue pa3InuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOU pEaKIum».

Pacuérnrbie 3anaun.

Pacyéthl 10 ypaBHEHUAM XUMHUYECKMX pEaKIMd, B TOM YHCIE
TEPMOXUMHUYECKHE PaCU€Thl, pacu€Thl C MCIOJB30BAHUEM IIOHSITHUS «MacCOBas
JTOJIS1 BEIIECTBAY.

Heoprannuyeckasi xummus

Hemetannel. Ilonoxxkenne HemerauioB B Ilepuognyueckoit  cucTteme
xuMudeckux snaeMeHToB [[. M. MenpgeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
dusznyeckre CBOWCTBA HEMETA/IOB. AJLIOTpONHsS HEMETauioB (Ha IpHMepe
KHCJI0poJia, cepsl, hocdopa U yrieposa).

XUMUYECKUE CBOMCTBA BaKHCHIINX HEMETAJUIOB (TaJIOCHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpPeMHHS) M HUX  coeauHeHHUH  (OKCHIOB,
KHCJIOPOICOACPIKAIIUX KHCIOT, BOAOPOAHBIX COCIMHEHUIA).

[IprmeHeHne BaXKHEUIINX HEMETAIIOB M UX COCUHEHUM.



Meramnel. 1lonoxenne meramnoB B llepuoanueckoi cucrteMe XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTa/ioB. O0mme ¢uzndeckue cporcTBa MeTaioB. CIUIaBbl METAILIOB.
DJIEKTPOXUMHUYECKUHN PsiJl HAMPSIKEHUI METAJLIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHMIIUX META/UIOB (HATpHM, Kalui, KaJabIlUi,
MarHui, aTFOMHHHAN, IIAHK, XPOM, XKeJIe30, MEJIb) U HX COCTUHCHHI.

OO6mme crocoObl MOTydeHUs MeTaioB. [IpuMmeHeHne MeTamioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBICE METO/Ibl HM3YyUYE€HHUS BEIIECTB M HX IPEBPAIICHUN:
U3YUYEHHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3l0OB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3aja4, HaOJI0JICHUE W OINHUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHHUS C PacTBOpaMHU
KHCJIOT U IIEJI0YCH, KaueCTBEHHbIE PEaKI[MH Ha KATHOHBI METAJLJIOB).

Pacuérurnle 3agaun.

Pacuérel maccel BemiecTBa WM 00OBbEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO M3 YYacTBYIOUIMX B PEaKIMU BEIIECTB,
pacuétel Macchl (00bEMa, KOIMYECTBA BEIICCTBA) MIPOAYKTOB PEAKIMH, €CIIA OJHO
Y3 BEIIECTB UMEET IIPUMECH.

XuMus M KU3Hb

Ponp xuMuu B o0ecrieueHUH 3KOJIOTUYECKOM, IHEPreTUUECKON U MHIIEBOM
0€30MacHOCTH, Pa3BUTHH MEAWNHUHBL [lOHSATHE O HAYYHBIX METOJaX IMMO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUU.

[IpencraBienuss 00 OOIMMX HAYYHBIX MPUHIUIIAX  POMBIILICHHOTO
MOJTYy4YE€HUS BAXKHEUIINX BEIIECTB.

YenoBek B MHpPE BEHIECTB M MaTEpPUANIOB. BAXKHEUIIUE CTPOUTEIBHBIC
MaTepUaJibl, KOHCTPYKIIMOHHBICE MAaTEpHUAJIbl, KpacKd, CTEKJIO, KEpaMHKa,
MaTepUANIbl JUJIA AJICKTPOHUKH, HAHOMATEPHUaJbl, OPTaHUYECKUE U MHHEPAJIbHBIC
yaoOpeHus.

XuMHUST U 3J0pOBBE YEIIOBEKA: MpPAaBWJIA HCMOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBwiia 0E30MaCHOr0 UCIIOIb30BaHUsl MPENapaToB OBITOBOM XUMUU
B IIOBCEJHEBHOM JKU3HH.

MexrnpeaMeTHbIE CBA3H.

Peanuzanmss  MeXnpeaMETHBIX  CBsi3ed MNpU  HM3y4YeHHM oOmel u
Heopranudeckon xumuu B 11 kiiacce oCyIlecTBISIETCS Yyepe3 UCIOIb30BaHUE KaK
OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHSITUM, TaKk W TOHSATUN, SBISIOUIUXCS
CHCTEMHBIMHM JUISI OTJICJIbHBIX IMPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSATHSA. HAay4YHBIM (pakT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukaius, MEepUOJUIHOCTh, HAOIIOJICHHE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: mMaTepus, YHEPrHsl, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOIl, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPTeTUUECKUI ypOBEHB, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBa, (PU3MUECKHE BEIUYUHBI U €IUHUIBI HX
U3MEPEHUsi, CKOPOCTb.

buonorusi: kinerka, opraHu3M, J3KocHucTema, Ouocdepa, Makpo- U
MHUKPODSJIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OPraHHU3ME.

['eorpadus: MuHEpanbl, TOpHBIE MOPOABI, MOJIE3HbIE UCKOTAeMble, TOILTUBO,
pecypehl.

TexHonorHus: XUMHUYECKash MPOMBIIUIEHHOCTh, METaJUTyprus, MPOU3BOACTBO
CTPOUTENFHBIX MAaTEepUANIOB, CEIbCKOXO3SICTBEHHOE TMPOM3BOACTBO, MHIIEBas
IPOMBIIUICHHOCTh,  (papMaleBTUYEeCKass  MPOMBINUICHHOCTh,  MPOU3BOACTBO
KOCMETHUYECKHUX MpernapaToB, MPOU3BOACTBO KOHCTPYKLHMOHHBIX MAaTepUasoB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHWUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMEBI 11O XMW
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
o0Oy4aromuMHUCs TPOrpaMM cpenHero o6Oiero o0pa3oBaHusi (JIMYHOCTHBIM,
METalpPeIMETHBIM W MPEIMETHBIM). HaydHo-MeToauuecKkoi OCHOBOW  Jyis
pa3pabOTKHU IUIaHUPYEMBIX PE3YyJIbTaTOB OCBOEHHUSA NPOrPAMM CPEIHEr0 OOIIEro
00pa3oBaHMUsI SIBISETCS CUCTEMHO-/IEATEILHOCTHBIN MOIXO.

B cooTBeTCTBHUM € CHCTEMHO-ACSATEIBHOCTHBIM IOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
00111ero 00pa3oBaHuUs BBIICICHBI CIAEAYIOIIUE COCTABIISAIONIHUE:

OCO3HaHWE OOYYAOIIMMUCS POCCUUCKOW TPAKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEIEIICHUIO;

HaJIM4Kie MOTUBALIUU K 00YUYEHUIO;

L[eJICHANPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUYECKHUX TPAJAULIMIA 0a30BOM HAYKU XUMUM,

TOTOBHOCTh M CHOCOOHOCTH OOYy4arolIMXCsl PYKOBOJACTBOBAaTHCS B CBOEH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKaMHU, MPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUYECKOTr0 00pa30BaHus;

HaJIM4YK€e MPaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIC TIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMera «XHUMHsS» HAOCTHUTAIOTCA B
€IMHCTBE Y4YeOHOM ¥ BOCHHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C
T'YMaHUCTHUYECKUMH, COUUOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HujcajaMu POCCUMCKOTO TpakJIaHCKOro OOIIECTBa, MPUHSATHIMU B OOIIECTBE
HOPMaMM W  TpaBWIAMH  TOBEIEHUSA, CIHOCOOCTBYIOUIMMH  MpoLeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOyyarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA MpeaMeTa «XUMHUS»  OTpaKaroT
c(OPMHUPOBAHHOCTh OINbITa I[MO3HABATEIIBHOW W MPAKTUYECKOH JAESTEIbHOCTU
oOydaromuxcs 1Mo peanu3aliy MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B
YacCTH:

1) rpaska1aHCcKoOro BOCIIUTAHUS

OCO3HaHUS 00YYaIOLMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MIPaBOIOPSIKY;

NpEACTaBICHUS O COLUMAIbHBIX HOPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOUIEHHUU B KOJUICKTHUBE,;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JCATEIHHOCTH TIPH CO3JIaHUU
y4eOHBIX MPOCKTOB, PEUICHUN y4eOHBIX W MO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMHUYECKHUX SKCIIEPUMEHTOB,

CITIOCOOHOCTH TIOHMMAaTh M NPUHUMATh MOTHBBI, HAaMEpPEHHWs, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHATU3e Pa3TUIHBIX BUIOB YUCOHOU JMEATEILHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUA .

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYCCKOMY ¥ HAYYHOMY HACJICIUIO
OTE€4YECTBCHHON XUMUH,

YBOKCHHS K TIPOILIECCY TBOpPYECTBA B 00JIACTH TEOPUU M IMPAKTUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHS TOTO, YTO JOCTH)KCHHS HAayKH €CTh pPe3yJbTaT
JUTATEITLHBIX ~ HAOJMIOJCHUHN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
TIOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,

WHTEpeca M TO3HABATCIBPHBIX MOTHBOB B TIOJYYCHHH H TOCIEIYIONMIEM
aHajau3e MHQPOpPMAIMU O MEPENOBBIX JTOCTHIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOMU
XAMUH,

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMUSI .

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEICHHUS,

CITOCOOHOCTH OIEHMBATh CUTYyaIllH, CBSI3aHHBIC C XUMHUYCCKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE IMOBEIECHWE W TMOCTYIKH CBOUX TOBAPUIICH C
MO3HUIMI HPABCTBEHHBIX M IIPABOBBIX HOPM W OCO3HAHHE ITOCICACTBHUM D3THX
MIOCTYTIKOB;

4) popMHUpPOBAHUS KYJbTYPbI 310POBbSI:

NOHUMaHUSl LEHHOCTEH 310pOBOro U 0e30macHoro oOpasza IKHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMYy U
TICUXUYECKOMY 370POBBIO;

coOyrofieHUsT TpaBmwi 0€30MacHOTO OOpallleHUs C BEIIeCTBAaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYAOBOU HAEATEIBHOCTH;

MOHWUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEICHUS B CUTYaIUAX, YTPOKAIOMINX 3TOPOBBIO M KU3HU JIFOJICH;

OCO3HAHHUS MOCICACTBHA W HEHPUATHS BPEAHBIX MPHUBBIYCK (YIIOTpeOIeHUs
AJIKOTOJIs1, HAPKOTHUKOB, KypEHHSI);

5) Tpy/10BOT0 BOCIIUTAHUS .

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIHCKOM
NESTENHbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JIeITEIIbHOCTH,

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B pEHIEHUM MPAKTHUYECKUX 3a7a4
COLIMAJILHOW HANPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3inyHOro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHH;

YBAXKEHUS K TPYAY, JIFOJAM TPYAA U pe3yJbTaTaM TPYAOBOU JESITEIBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHJMBHAYaJIbHOM TpaeKTOpUHU
oOpaszoBaHus, Oyaymiell npodeccu W peanu3alud COOCTBEHHBIX >XU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEeH 00111eCTBa,;

6) 3K0JIOrH4ecKOro BOCIIUTAHMS:

AKOJIOTUYECKU 1I€JIeCO00pa3HOr0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CyLIECTBOBAHMS KU3HU HA 3EMIJIE;

MOHUMAHMS TJIOOATBHOTO XapaKTepa SKOJOTMYECKUX MpOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COUUAIIBHON CPENBI;

OCO3HAHUSI HEOOXOJUMOCTH HCIIOIB30BAaHUS JOCTIKCHUU XUMHUH IS
peLIeHUs] BOIIPOCOB PALlMOHAIBHOIO IPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPHUATHS JCUCTBUM, TMPUHOCIIIMX BpPEI  OKPYkKaroLIEen
NPUPOJIHON cpejie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTHYECKUE
MOCJICACTBUS MPEANPUHUMAEMBIX JTEUCTBUM U NTPEIOTBPALLATH UX;

HaJIMYUs Pa3BUTOTO SKOJIOTUYECKOIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIlbITa NEATEIbHOCTH DKOJIOTUYECKOHU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCSA MUMU B ITO3HABATEIIbHOW, KOMMYHMKATUBHOW U COLMAIBHOU
MpaKkTUKE, CIOCOOHOCTM ¢ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJIEOJIOTUU
xemohoouu,

7) IEHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKH,

MOHUMaHUSl CHenu(PUKA XWMHUM KaK HayKd, OCO3HaHUS €€ polud B
dbopMHUpOBAHUY PAlMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
Ipe/cTaBlieHus 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE MPUPOAbl U YelIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOU
HUBUJIM3AIUU. B €€ T'yMaHMCTUUYECKOM HAIIPABJICHHOCTH W BaXXHOU pPOJIM B
CO37IaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPbl, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOW, MUILEBON U
AKOJIOTHYECKON OE30MacHOCTH, B Pa3BUTHH MEIAUITUHBI, OOCCIICYCHUH YCIOBUU
YCHENIHOTO TPyAa U OSKOJOTUYECKU KOMQPOPTHON IKH3HU KaXKIOTO 4ICHA
oOrrecTna;

€CTECTBCHHO-HAYYHOM TIPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCHOJIb30BATh



MoJTy9aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SBIICHHIA OKPYIKAIOIIETO MUpPA U
MIPOUCXOAIINX B HEM U3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOYCHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOMIUXCS JAHHBIX C IENbI0 TOTYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSTEILHO HCIIOJIB30BaTh XUMHUYCCKHAC 3HAHUSA IS
pereHus Ipo0JIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

MHTEpEca K TO3HAHUIO U UCCIIEA0BATEIIbCKON IeATeTLHOCTH,

TOTOBHOCTH M  CIIOCOOHOCTHM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMo00pa3oBaHWIO, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH TI0 XUMHUH B
COOTBETCTBHH C JKU3HECHHBIMH ITOTPEOHOCTSMH;

UHTEepeca K 0COOEHHOCTAM TpyJZa B pasNUYHbBIX cepax MmpodecCHoHaTIHLHON

NEATEIIbBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3ysibTaThl OCBOCHHS YU4e€OHOTO MpeaMera «XUMus» Ha
YpOBHE CpeaHero o0Iero 00pa3oBaHms BKIIOYAIOT:

3HAYMMBbIC U151 dhopmMupoBaHUS MHPOBO33PEHUS 00yJaromMXcs
MEKIUCIUIUTMHAPHBIE (MEXKIIPEIMETHbIE) OOIICHAYYHbIC MOHSTHS, OTPaKaroIIKe
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEeUUPUKYy METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykKaxX (Marepwusi, BEIIECTBO, DHEPIHs, SBJICHHE,
IPOIIeCC, CUCTeMa, Hay4YHbIM (haKT, MPUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, MCCIeA0BaHNe, HAOII0ACHHE, U3MEPCHHE, DKCIIEPUMEHT U JIPYTHUE);

YHHBEpCaJbHbIC ydeOHbIe IeHCTBUSA (IMO3HABATE/bHbBIC, KOMMYHHKATHBHEBIC,

pETyJISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOM
TPaMOTHOCTH U COIIMAIbHON KOMITETEHIIUN 00YyYaronXcs;
CIIOCOOHOCTD oOyuaronmxcs HCIIOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4YCOHBIC
JIEVCTBUA B IIO3HABATEILHON U COLUAIBHOW MPAKTHUKE.

MeranpeaMeTHbIE pE3yJIbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBJajgenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NO03HABATEJIbHBIMH
JeHCTBUSIMMU .

1) 6azoBble JJOrHYECKHE IeliCTBHUS

CaMOCTOATENFHO  (OPMYIHPOBATh W aKTyalIM3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh,

OIPENENATh LENN JEATEIBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JTOCTUKEHUSA, COOTHOCHUTD PE3YIbTAThI AEATEIBHOCTH C TTOCTABICHHBIMU LIEJISIMH;

WCIIOJIb30BAaTh NP OCBOCHUW 3HAHWN NPUEMBI JIOTMYECKOTO MBIILICHUS —
BBIJICIIATh XAPAKTEPHBIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCIIOJI30BaTh COOTBETCTBYIONINE TOHSITHS NIl OOBSICHEHUS OTACIbHBIX ()aKTOB U
SIBJICHHUU,

BBIOMpaTh OCHOBAHMS M KPUTEPUU I KIAaCCHU(PHUKAIMU BEIICCTB H
XUMHUYECKUX PEaKIui;

yCTaHABJIMBATh TMPUYUHHO-CICJCTBCHHBIE CBSI3M MEXKAYy HM3ydaeMbIMU
SIBIIEHUSIMU,

CTPOUTH JIOTHUECKHE pacCyXAcHHS (MHIyKTUBHBIC, JEAYKTHBHBIC, IIO
AHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B paccMaTpHUBaEMBbIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOJIbI M 3aKITIOUCHUS,

MPUMEHSATH B MPOIECCE TTO3HAHUS, UCITOIB3yEMbIC B XHMHH CUMBOJIMYCCKHEC
(3HaKOBBIE) MOJICIIH, IPEOOPA30BHIBATH MOJICIIBHBIC MPEACTABICHUS — XUMUYCCKHH
3HaK (CHMBOJI) D3JIeMEHTa, XHMHUYecKas (OpMyia, YypaBHEHHUE XUMHUYECCKOU
peaKkIuyu — MpU PEHICHUH Y4YeOHBIX TMO3HABATCIBHBIX W IPAKTHUYCCKUX 3ajad,
IPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIAEI0BATEIbCKHE TeHCTBHS

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IO3HAHMS BEIISCTB U XUMHUYSCKHUX
peaxkiuu;

(GhOpMyIMpPOBATH IEJN 1 33/1a4d UCCIICTOBAHMS, HCIIOIb30BaTh MIOCTABIICHHBIC
U CaMOCTOSITENHHO C(OPMYIHpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABIIHBHOCTH
BBICKQ3bIBAEMBIX CYXKICHUM;

BJIAJCTh HAaBBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M IPOBCACHUS
YYCHHUCCKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJIOM
mporecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro Pe3ynbTar, (popMyIHpoBaTh
00001IIeHHsI ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHUS,
COCTaBJIATh OOOCHOBAHHBIM OTYET O MPOJIEIaHHOMN paboTe;

npuOOpeTaTh OIBIT YYCHWYECKOHM HCCICAOBATEIIbCKOM HM  MPOCKTHOMN
JESATENHHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWICKY METOJIOB pEIICHUS MPaKTUYECKUX 3a]ad, NPUMEHEHUIO PpPa3IndHBIX
METOI0B IMO3HAHU.

3) padora ¢ uHpopMaIueii:

OPHUEHTHPOBATLCS B PaA3IMYHBIX MCTOYHHMKAX HHpopMmanuu (HaydHO-
MOMyJIsIpHAsT JIUTEpaTypa XUMHUYECKOTO COJCP)KaHUS, CIPAaBOYHBIC IOCOOWS,
pecypcel HTepHeTa), aHATU3UPOBaTh HH(DOPMAIMIO PAa3IMIHBIX BUAOB U (Hopm
peACTaBICHHUS, KPUTHYECKHU OIICHUBATh cé JIOCTOBEPHOCTH "
HEMIPOTUBOPEYUBOCTD;



(GopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3NHYHBIE METOJbI MPU TMOUCKE U
orOope wuH(pOpManuK, HEOOXOAUMOW JJs BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA,;

npuoOpeTaTh ONBIT HUCIHOJIb30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX MTOUCKOBBIX CUCTEM,;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
uHpopmanuu (cxembl, rpaduKu, IMarpaMMbl, TAOJIUIBI, PUCYHKH U IPYTHE);

UCIIOJb30BaTh HAYUYHBIH fA3BIK B KadyecTBe CpeAcTBa Mmpu paboTe ¢
XMUMUYECKOW HH(pOpManueil: NPUMEHATh MeXIpeaMeTHeie ((husndeckue u
MaTeMaTHYCCKUE) 3HAKH U CUMBOJIBI, (POpMYJIbl, aO0OpeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJHUYECKUE CpEACTBA
HaIJIAJHOCTH.

OgByageHne yHMBEPCAIbHBIMH KOMMYHMKATHBHBIMHU ACHCTBUAMM

3a71aBaTh BOIPOCHI IO CYIIECTBY OOCY»KIaeMON TEMBbI B XOJ€ Juayiora u/uim
JUCKYCCUHM,  BBICKa3bIBaTh  HjAeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCUTEJIBHO BBIIOJTHEHUS PEIJIOKEHHOH 3a/1a4H;

BBICTYNIaTh C MPE3EHTALMENl pe3yJbTaTOB I103HABATEIILHON JIESITEIbHOCTH,
HOJIYYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU TP BBIIIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH pabOThl 10 HUCCIEIOBAHUIO CBOWMCTB
U3y4YaeMbIX BEILECTB, pealn3aluu y4eOHOro npoekra u (popmMyJIupoBaTh BBHIBOAbI
10 pe3yJIbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIVIACOBAHMS MO3WLIUNA B
X0J1e 00CyXkAeHUsS U 00OMEHa MHEHUSIMHU.

OsJ1aieHHe YHHBEPCAJbHBIMHU PeryITHBHBIMH e CTBUSIMH

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYILECTBIATH CBOIO I103HABATEJIbHYIO
NEeSATeNbHOCTh, ompenensis €€ Leau M 3aJauyd, KOHTPOJIHUPOBaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBaTh MpEIaraéMblii aJIropuTt™M ACHCTBUH NpuU
BBIMIOJTHEHUH YYE€OHBIX UM UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (}EeKTUBHBIA CIMOCOO UX peHIeHHs C YYETOM IOIY4YEHMs] HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKHUX PEaKLUsX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEU JI€ATEIbHOCTH HAa OCHOBE CaMOaHalIM3a
Y CAMOOLIEHKH.

NNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OpraHuueckas XUMUSI»
OTpaX<aroT:

chOpMUPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOHW  COCTABIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHWMHUU B TO3HAHWUU SIBJICHUU



npuposbl, B  (OPMUPOBAHWM MBIIUICHUS U KYJAbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAraloNnue TMOHATHS (XUMHUYCCKHA OSJICMEHT, aToM, 3JIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJIEHTHOCTh, AJIEKTPOOTPUILIATEILHOCTh, XUMUYECKAas
CBsI3b, CTPYKTypHas (opmyna (pa3BépHyTas M COKpamIEHHAs), MOJIb, MOJISIPHAs
Macca, MOJISIPHBIM 00BEM, YIJIEPOJIHBIA CKeJIeT, (YHKIMOHAJIbHAS TpYIIa,
paauKa, U30MepHsi, U30MEPhbl, TOMOJIOTHYECKUMN PsiJl, TOMOJIOTH, YTIIEBOIOPOIHI,
KHUCIIOPOJ, U Aa30TCOJEpXKAIIME COCAMHEHHUS, MOHOMED, IMOJHUMEp, CTPYKTYpPHOE
3BCHO, BBICOKOMOJICKYJISIPHBIC COCJMHCHUS); TCOPUH M 3aKOHBI (TEOpHsI CTPOCHUS
opranuveckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK XHWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalnMe B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SIBJICHUM, (PAKTOJIOTUYECKUE CBEJICHUS O CBOWCTBAaX, COCTAaBE, TMOJYyYCHUH W
0€30MacHOM HCITOJIb30BAHUN BAXXHEHIIIMX OPTraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JESITEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBIATh XapaKTEpHbIC MPU3HAKHU TOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BAaTh COOTBETCTBYIOUIUE MOHATUS HPU
OMMUCAaHUU COCTABA, CTPOCHUS U MIPEBPALICHUN OPTaHUYECKUX COETUHEHHUI;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHUYECKYI0 CHUMBOJIMKY JIJIS
COCTABJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOH, COKpAIIEHHOI)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUM XHUMHYECKUX PpEaKIuH,
W3TrOTaBIUBATh MOJIEM MOJIEKYJ OPraHMYECKHX BEUIECTB JJISI WLIIOCTpAlUUd HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(hOpPMHUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEKHOCTh H3YUCHHBIX
OpraHMYEeCKUX BEUIECTB IO MX COCTAaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
Kiaccy/rpymnmne coeauHeHUH (YIIIEeBOIOPOIBI, KHCIOPOJI U  a30TCOACpIKAIIHe
COCITMHCHHS, BBICOKOMOJICKYJISIPDHBIC COCIAWHCHHS), JaBaTh WM Ha3BaHUS II0
cucrematrueckoir Homenkimatype (IUPAC), a takke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHMs OT/CIbHBIX OPraHMYCCKMX BEIISCTB (ITWIICH, MPONMJICH, AICTHUJICH,
ATUJICHTJIMKOJb, TIULepUuH, (penois, (GopManbaerus, aneraiblIeruj, MypaBbUHas
KHUCJIOTA, YKCYCHasl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0K034,
dpykTo3a, Kpaxma, IeJUT0J103a, TIIHIIHH);

c(OpPMHUPOBAHHOCTh, yMEHHSI OMNPENCISITh BHUABl XUMHUYECKON CBSI3H B
OpPraHUYECKUX COCIMHEHUSIX (OJMHAPHBIC U KPATHBIC);



c(hOpPMUPOBAHHOCTh yMEHHUS NPUMEHATH IOJOKEHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. BytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB,

c(hOpMHPOBAHHOCT, ~ yYMEHHMH  XapaKTepu30BaTb  COCTaB, CTPOCHUE,
dbu3uYecKkre M XUMHUYECKHE CBONCTBA THUIUYHBIX MPEICTABUTENCH pa3TUIHBIX
KJIaCCOB OpPraHMYECKHX BellecTB (METaH, 3TaH, ITWJICH, IMPOIWICH, allCTHJICH,
oyraguen-1,3, merunOyramueH-1,3, OeH30J, METaHOJ, ITaHOJ, STUJICHTIUKOID,
[JIMIEepUH, (EHOJI, alleTalbIeTH, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
KpaxmaJl, IeJUTI0J103a, aMUHOYKCYCHAs! KHCJI0Ta), HIUTFOCTPUPOBATh TEHETHYCCKYIO
CBSI3b MEXJYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIHUN ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOIHOTO
Coipbst  (HehTh, MNPUPOIHBIA Ta3, Yroyib), CIOCOOBI HUX MepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA MM IPOAYKTA
peakiMu IO W3BECTHBHIM Macce, 00BhEMY, KOJIMYECTBY OJJHOTO W3 HCXOJHBIX
BEIIIECTB WU MPOTYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHUH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJ[aX HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHUH BEIIECTB U
XUMHUYCECKHX sIBJICHUH (HAOII0/ICHUE, U3MEPECHHE, SKCTICPUMEHT, MOJICITHPOBAHHE),
UCIIOIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKA3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMU H HX
IPUMEHECHHEM;

c(hOopMHUPOBAHHOCTh YMEHHI COOIIO/IaTh MPaBUIIA MOIb30BAHUS XUMUYECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOPYIOBAaHWEM, a TaKXKe TMpaBWiIa OOpaIleHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKUIUSMH TIO BBIIOJHEHHUIO J1aO0OpaTOPHBIX
XUMHYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOIHATh XUMHUYECKUM
SKCIIEPUMEHT (IIPeBpAICHUS OPTaHUYCCKHUX BEIICCTB IPU HArpeBaHUH, ITOJTYICHHE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIUU OPraHUYECKUX
BEIIIECTB, JICHATYpaIlks OCIKOB NMPH HArpeBaHHMHM, IIBETHBIC PEAKIMU OCIIKOB) B
COOTBETCTBUM C TIpaBWJIaMM TEXHUKH O€30MaCHOCTU TMpU OOpalieHuu ¢
BELIECTBAMU U JAOOpPATOPHBIM OOOpPYJOBaHUEM, IPEJCTABIATh PE3YIbTaThI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHMX
peakuuii 1 GopMyIUpPOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB,

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
UHPOPMALIMIO, TIONy4YaeMyK M3 pa3HbIX HCTOYHHKOB (CpeicTBa MacCOBOM
uHpopMaruu, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHUW  CcOONIOAaTh  MpaBWJIa  JKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEJIEHUs B OBITY M TPYNOBOM JEATEIBHOCTH B LEIAX
COXPAHEHUsI CBOErO 3J0POBbS U OKPYKAIOIIEH NPUPOTHOM Cpeabl, OCO3HABATh
ONAaCHOCTh BO3JICHCTBUS HAa JKUBBIE OPraHU3MbI OMNPENCIEHHBIX OPraHUYECKHUX
BELIECTB, MOHMMAsi cMbica mnokaszarens [I/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBUIEHUS W MPEJOTBPAIICHHUS HMX BPEAHOIO BO3JCHCTBUS HA OpraHU3M
YEJI0BEKa,

U1 00Y4aroUIMXCcsi ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI. YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHENbIX M CIa0OBHIAIIMX OOYYarOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUEUHYI0 cUCTeMy oOo3HaueHui JI. bpains mis 3anmucu XUMHUYEeCKUX

dbopmy.
11 KJIACC

[IpenmeTHbie pe3ysbTaThl OCBOCHMS Kypca «OOIas M HeopraHudeckas
XUMHUSD» OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABIICHUH. O XHUMHUYCCKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpaA, pPOJH XHUMHUM B TIO3HAHWUW SIBJICHUH
npuposibl, B  (OPMUPOBAHWM MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM JJIsI pEIICHUS TPAKTUUECKUX 3a/1a4
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAHMH, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIAraonue MOHATHA (XMMHUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMHUUYECKASI CBS3b
(koBasICHTHAsI, HOHHAs, METAJUIMYCCKAst, BOAOPOIHAS), KPUCTAIUIHYECKas PEMIETKA,
TANBl ~XUMHUYECKUX  PEAKLMH, PacTBOpP, DJIEKTPOIUTHI, HEDJICKTPOIMUTHI,
BJIEKTPOJIMTUYECKAsE JAUCCOLUAIMSA, OKHUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYCCKON pPEaKIMKM, XUMHUYECKOE PaBHOBECHE); TEOPUU W 3aKOHBI (Teopus
AJIEKTPOIUTHYECKON Aucconuanuu, nepuoauueckuii 3akoH J[. M. Menneneena,
3aKOH COXPaHECHUSA MAcChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS SHEPIUU
OpH XMMHYCECKHUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA S3BIK XHMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIME B OCHOBE IMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHWYECKUX SIBIICHUH, (PAKTOJOTMUYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30MaCHOM HCIOJIb30BAaHUM BaKHEUIIIMX HEOPTraHUYECKHUX
BCILIECTB B OBITY U NMPAKTUICCKON JMEATEIbHOCTH YeJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHUU BBISBIATh XapaKTEpHbIC MPU3HAKHU TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS HPU
ONMCAaHUY HEOPTaHMYECKUX BEILIECTB U UX MPEBPALICHUH;

c(hOpMHUPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XHWMHYECKYIO CHUMBOJIMKY IS
cocTaBiieHUss (GopMysa BEIIECTB M  YpPaBHCHHH  XHMHUYECKHUX  pEaKIu,
cucremarnyeckyro HomeHkIatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIACIIBHBIX
HEOPTaHWYECKUX BemecTB (yrapHblid Ta3, YIVIEKHCIBIA Ta3, aMMHAaK, TrairéHas
U3BECTh, HETalIEHAast M3BECTh, INThEBAs COMa, IIUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPENEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHHUSX Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJICHTHAs, HOHHAs, METAJUITMYECKasl, BOJOPOJIHAS) B COCIMHCHUAX, THIT
KPUCTAJUTMUECKON PEMIETKH KOHKPETHOTO BeIIecTBa (aromMHas, MOJICKYJISpHasi,
WOHHAs, METAJUTMUECKast), XapaKTep Cpebl B BOJHBIX PaCTBOPAaX HEOPraHUYECKHX
COCIMHEHUU,

c(hOpMHUPOBAHHOCTD yYMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HCOPTaHWYECKUX BEIISCTB I0 HMX COCTaBY K OIpeAeIEHHOMY Kiaccy/Tpyrie
coequHeHHH (IPOCTHIC BEIIECTBA — META/UIBI M HEMETAILIbI, OKCHUIbI, OCHOBAHHH,
KHCJIO0ThI, aM()OTEPHbIE THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PaCKPBIBaTh CMBICH MEPUOIUYECKOro 3akoHa [l.
N. MengeneeBa u J€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKITUH,

c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh DJICKTPOHHOE CTPOCHHUE
aTOMOB XUMHYeCKuX »djeMeHToB 1-4 mnepuono Ilepumoanueckoit cucTeMbl
xuMuueckux sjemeHToB JI. M. MenneneeBa, HCIONB3ysS MOHATHS «S-, P-, O-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTHU M3MEHEHHUS CBOMCTB XMMUUYECKHUX IJIEMEHTOB M HUX COCIMHEHMI
1o nepuojaam u rpynnam Ilepruoauueckoit CuCTeMbl XUMHUECKUX dieMeHTOoB [[. W.
Menpgeneesna,

cOpPMUPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh  (OMHCHIBaTh)  OOIIHE
XUMUYECKUE CBOMCTBAa HEOPraHUYECKUX BEILECTB  PA3JIMYHBIX  KJIACCOB,
MOJATBEPKIaTh CYIIECTBOBAaHUE TE€HETMYECKOM CBS3M MEXIYy HEOPTaHMYECKUMU
BEIIIECTBAMU C IMOMOIIbIO YPABHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINH;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(UIIMPOBATh XUMHUUYECKUE PEAKIMU TIO0
pa3IMYHBIM TpH3HAKaM (YUCITy M COCTaBy PEarupyroIluX BEMIECTB, TEIIOBOMY
b deKTy peaxiuy, W3MEHECHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, OOpaTHMMOCTH
PCakKIy, YYacTHIO KaTalnu3aropa);

c(hOpMHUPOBAHHOCTh YMEHHH COCTABJIATh YpPaBHEHUSI PEaKIUU pazIuYHbIX
THUIIOB, TIOJIHBIE U COKpaIIEHHBIEC YPAaBHEHUS PEAKIIUM MOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;



c(OPMHPOBAHHOCT, YMEHWUW TMPOBOJUTH PEAKIMH, IOJITBEPKIAFOIIHIC
KauyeCTBCHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, PUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIECTB,;

c(OPMHPOBAHHOCT, YMCHHH pacKpbIBaTh CYIIHOCTh  OKHCIIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUUNA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIO OajaHca
ATHUX PEaKIUH;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOMN
pEeaKIMK OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeicTBus (nmpuniun Jle [laTense);

c(hOpMHPOBAHHOCT, YMEHHUW XapaKTePU30BaThb XHMHYECKHE IPOIIECCHI,
JeKalie B OCHOBE MPOMBINIJICHHOTO TOJYYSHHUS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOMMX HAYYHBIX NPUHIMIAX U
AKOJIOTHYECKUX MPoOiieMax XMMUYECKOT0 IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHUH TPOBOJIUTH BBIYUCICHHS C HCIOJIb30BaHUEM
TIOHATHUST «MacCcOBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPY XUMHYECKUX PEaKIIMSIX, MacChl BEIIECTBA WM 00bhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OIHOTO U3 YYACTBYIOIIUX B PEaKIUU
BELIECTB, TEIJIOBOro 3¢ (eKTa peakiuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBUjia MOJIb30BAHUS XUMUIECKON
NOCYJIOM W JTabOpaTOPHBIM OOOPYIOBaHUEM, a TAaKXKE MpaBWiIa OOpaIleHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBITOJHEHHUIO J1ab0OpaTOPHBIX
XUMUYECKUX OITBITOB,;

c(hOPMHUPOBAHHOCT, yMEHUHW IUTAHUPOBATH W BBITONHATH XHUMHYCCKUI
IKCIIEpUMEHT (pa3JIoKeHHE IMEPOKCHIIAa BOJAOPOJa B NMPHUCYTCTBUM KaTaJIM3aTopPa,
OTpeJeNieHNe Cpellbl PacTBOPOB BEHIECTB C IOMOIIBIO  YHHUBEPCAIHLHOTO
WHIMKATOPA, BIMSHUE Pa3INYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOH peakluy,
peakMy HOHHOTO OOMEHAa, KayeCTBEHHbIE pEaKUuu Ha cyib(ar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metamely u «HemeTramnb»y) B COOTBETCTBHM C TMPaBHIIAMH TEXHUKHU
0€30MacHOCTH MIPHU OOpAIlEHUHU C BEIIECTBAMHU M JTAOOPATOPHBIM 000PYIOBaHUEM,
MPEACTABIIATh PE3YJbTaThl XHMHYECKOTO OJKCIIEpUMEHTa B QopMe 3ammcu
ypaBHEHUH COOTBETCTBYIONIUX peaknuii W (OpMYIUPOBATH BBHIBOJALI HA OCHOBE
ITUX PE3YIHTATOB;

c(OpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
UHPOPMALIMIO, TONy4YaeMyK M3 pa3HbIX HCTOYHHKOB (CpeicTBa MacCOBOM
KOMMYHHKaI¥#, UHTEpHET U IPYyruX);



chOpMUPOBAHHOCTh ~ YMEHUW  CcOONIOAaTh  MpaBWJIa  JKOJIOTHYECKU
1eaecooOpa3HOro MOBEACHUSI B OBITY W TPYJIOBOM JEATEIBHOCTA B IEJISIX
COXpPaHEHHUSI CBOETO 3J0POBbS M OKpYXKaloled MPUPOIHON Cpeabl, OCO3HABATH
ONACHOCTh BO3JECHCTBUS HA KUBbIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHITP Ha mOpuMepax CrocoObl YMEHBIICHUS U
NpeAOTBPAIICHUS UX BPEHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 0OYYaronMXcsi ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 3JIOPOBBSI. YMEHUE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CIICTIBIX M CJIA0OBUISIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3aeioB H TEM (undposbie)
Ne n/n Konrtpoabnsie | Ipakruueckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypebi
Pa3gen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKONH XMMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUSI OPTAaHHYECKUX COSTUHEHUI A. 3
M. byrneposa
Hroro no pazneny 3
Pa3nen 2. YriaeBogopoabl
2.1 [IpenenbHbIC YTrIeBOIOPOABI — ATKAHBI 2
99 HenpenenpHbIe yriIeBOIOPOIBI: AIKCHEI, 5 1
aJIKaIMeHbI, aJIKUHBI
2.3 ApomaTuiecKkue yrieBoa0pO/ bl 2
94 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOJIOB U 3 1
UX nepepadoTka
Hroro no pazneny 13
Pazaen 3. Kuciopoacoaepaaimme oprannyeckue coemHeHus1
3.1 Cnuptsl. @enon 3
3.9 Anpaerunpl. KapOOHOBBIE KHCITOTHI. 7 1
CnoxxHbIe A(UPBI
3.3 YrieBoas 3 2




Uroro no pazgeny

13

Paznen 4. A3oTcoaep:kaiiue opraHu4ecKue coeTnHEeHHsI

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Utoro mo pazneny 3
Pa3nen 5. BoicokoMoJIeKyJISIDHbIE COeIMHEHUS

5.1 [Inactmaccel. Kayuyku. BonokHa 2
Htoro no pasneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/m P Kontpoabusbie | IlpakTHueckue (utpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
Pa3nen 1. TeopeTuueckue 0CHOBBI XMMHUU
Ctpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHUYECKUX 3
anemenToB 1. 1. Menaeneepa
12 Crtpoenue BeniectBa. MHOroo6pasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEeaKIINU 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heopranuueckasi XuMust
2.1 Meramibl 1
2.2 Hemeramnnbl 1 1
53 CBs13b HEOPTAHMYECKUX M OPTaHUICCKHX 5
' BEILIECTB
Uroro no pazgeny 17
Paznea 3. Xumusd u :KU3Hb
3.1 XuMUs U )KU3Hb 4
Hroro no paszneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4acoB i DJIeKTPOHHbIE
ara
Ne uudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue | H3y4YeHH
n/n Beero o0pa3oBaTe/bHbIE
padoThbI padoThbI A
pecypcsl
1 [IpenmeT opraHruueCcKON XUMHUH, €€ 1
BO3HUKHOBCHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHHs OpraHUYECKUX
2 coenquHenuit A. M. bytieposa, e€ 1
OCHOBHBIE MTOJIOXKECHUS
[IpencraBnenue o KiaccuPpuKauu
3 opraHnyeckux BemiecTB. HomeHnknarypa 1
(cucTemaruyeckasi) ¥ TPUBHAIBHBIC
HA3BaHMS OPTaHUYECKIX BEIICCTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHUECKUHN PsijT
5 MertaH u 3TaH — OpocTeume 1
MIPeICTaBUTENH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 DTUJIEH U MPOMUICH — MpOCTeiIme 1
MIPEICTABUTEIH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
ATHUJICHA U U3yYEHHUE €TO CBOHCTB
9 Ankanuensl. byraauen-1,3 u 1

MetunoyTtanuen-1,3. ITomydyenue




CUHTETUYECKOTO KayuyyKa U PE3UHBI

AJIKUHBI: COCTaB B OCOOEHHOCTH CTPOCHHSI,

10 TOMOJIOTMYECKUH Psifl. ALIETHIIEH —
MPOCTEUILINN MPEICTABUTEINb ATIKUHOB

11 Bpluncnenus no ypaBHEHUIO XUMUYECKOU
peakuuu

12 Apenbl: 6eH301 U ToIyoll. TOKCHYHOCTh
apeHOB

13 I'enernyeckas cBs3b yIII€BOJIOPOIOB,
MIPUHAJISKANINX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIEe HCTOYHUKH YTIIEBOAOPOIOB!

14 MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, HeTh U IPOIYKTHI €€ mepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOAOPOIOB!

15 MIPUPOIHBIN ra3 U NOMyTHbIE HEPTIHBIE
ra3bl, HeTh U IPOIYKTHI €€ mepepaboTKu

16 Kontposnbnas paboTa no pazaeny
«YTIIEBOAOPOIBI

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

18 MHoOroaToMHbI€ CIUPTHI: ITUICHIIUKOIb U
TIIULEPUH

19 @DeHoJI: CTpOCHHE MOJIEKYJIbI, PU3NUECKUE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbaeruapl: GopMaibaerua u
arnertanpaerug. AeTod

21 OIHOOCHOBHEIE MpeACbHBIC KAPOOHOBBIC




KHCJIOTBI: MypaBbHHAA U YKCyCHasl

22

[IpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KUCIOTBD»

23

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOThI, KaK
OpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHUCIIOT

24

MpI1a KaK COJIU BBICIIMX Kap6OHOBbIX
KHCJIOT, UX MOIOIIIEE ACUCTBHUE

25

CrnosxHble 3(Upbl KaK IPOU3BOIHbIE
KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX

3¢upoB

26

Kupsl: rugponus, NpuMeHEHHE,
Ouosiornyeckas posb KHUPOB

27

VYrieBobl: cocTaB, KiacCUpUKAIIHS.
Baxxneiimme npeactaBuTeNn: TIIOKO03a,
dbpykTo3a, caxapo3a

28

Kpaxman u nemironosa kak NpupoHbie
MOJINMEPBI

29

Konrtponbnas pabota no pazaeny
«Kucnopoacoaep:xamue opraHn4ecKue
coenuHeHMs»/ Beepoccuiickast
IpoBepoyHas paborta

30

OO01as XxapakTeprcTUKa a30TCOIePIKAITIX
OpPraHUYeCKUX COeTUHCHUN /
Bcepoccuiickas mpoBepouHas padbota

31

AMMHBI. METUJIAMHUH W aHWJINH

32

AMUHOKHUCIIOTHI KaKk aM(QOTEepHbIE




OpPraHNn4Y€CKUC COCANMHCHU A, UX

benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

ouosornyeckoe 3HaueHue. Ilentuas.

OCHOBHBIE TTOHSITUS XUMHUHU

33 BBICOKOMOJIEKYJIIPHBIX COETUHEHUIN 1
OCHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[ImacT™Maccel, kKaydykH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KourpoJububie
Bcero P
padoThbI

IIpakTHyeckne
padoThbI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcebl

XUMHUECKUH 37IeMEHT. ATOM. DJIeKTPOHHAs
KOH(UTrypamus aTOMOB

[lepuonnueckuii 3akoH u I[leprnonnueckas
cHCTeMa XUMMHUYECKuX 3jemMeHToB []. U.
MeneneeBa, ux CBsi3b C COBpPEMEHHOM
TEOPUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
XUMUYECKUX AJIEMEHTOB U UX COEIUHEHH 1O
rpyIIaM U nepuoaam. 3HaueHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
xuMHuueckux sneMeHToB .M. Menneneesa B
pa3BUTHHU HAYKH

CrpoeHue BeniecTBa. XUMUYECKas CBA3b, €€
BUJIbI, MEXaHU3MbI 00pa30BaHUSA
KOBAJICHTHOM CBsA3U. BonopoaHas cBsA3b

BaneHTHOCTh. DIEKTPOOTPUIIATETEHOCTD.
Crenenb okucieHus. Bemiectsa
MOJICKYJISIPHOT'O U HEMOJICKYJISIPHOT'O
CTPOCHUS

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJITIOUTHBIE PACTBOPBHI.
MaccoBas 10151 BElIeCTBa B pacTBOpE




Knaccudukanust 1 HOMEHKIaTypa
HEOPraHUYECKUX COoeNMHEHUM. ['eneTnueckas
CBSI3b HEOPTaHWYECKHUX BEIIECTB, Pa3TNIHBIX
KJIacCOB

Knaccudukanus XuMuuecKux peakiuii B
HEOPraHWYECKOW M OPraHUYE€CKON XUMHUH.
3aK0H COXpaHEHUsI MaCcChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHUS YHEPTUU TTPH
XUMHUYECKUX PEAKIHUAX

CkopocTts peakuuu. OOpaTUMbIC PEAKIIHH.
XUMUYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusinue
pa3IUYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIUn»

11

DnekrponuTHYecKas auccormanys. [lonstue
0 BojopoaHOoM nokasatene (PH) pactBopa.
Peakuu nonHoro oomena. I'uaponus
OPraHUYEeCKHUX U HEOPraHMYECKUX BEIICCTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakuuu. [lonarue o0 anekrponuze
pacIuIaBOB U PacTBOPOB COJIEH

13

KonTponpHas padora no pazaeny
«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUN))

14

Mertainnsl, ux nosnoxxenue B [lepuoanueckon
CUCTEME XUMHYECKUX AeMeHTOB JI. M.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OO1Me pu3nyecKkue cBoMCTBa
METaJIJIOB




15

CrnnaBel METAIOB. DJIEKTPOXUMUYECKUH P
HanpsHKEeHUH METAILIIOB

16

XUMHYEeCKHE CBOMCTBA BaXKHEHIITNX
METa/UTOB (HATPUH, KaJuii, KaJabIUi, MarHHH,
QTIOMHHUIN) U UX COCAMHCHUIN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COoeqUHEHUN

18

XMMHYECKHE CBOMCTBA IIMHKA, KeJIe3a U UX
COEIMHEHUN

19

[TpaxTrueckas padota Ne 2. "Pemienne
9KCIIEPUMEHTATBHBIX 3a7a4 M0 TeMe
«Metamnpi»"

20

Hemeramnel, nx nojioxeHue B
[Tepuoanueckoil cucreMe XMMUYECKUX
anemenToB 1. 1. MenneneeBa u
0COOEHHOCTH CTPOEHHSI aTOMOB

21

®u3nuecKue CBOMCTBAa HEMETAIIOB.
AJIOTpOIUS HEMETAIJIOB (Ha MpUMeEpe
KHCJIOpOo/Ia, cepbl, pocdopa u yrieposa)

22

XUMHUYECKUE CBOMCTBA raJIOr€HOB, CEPBI U UX
COCIUHEHUN

23

XuMHUEcKue CBOMCTBa a30Ta, Gpochopa 1 ux
COeIUHEHUN

24

XHUMHUYECKUE CBOMCTBA yIIIep0o1a, KPEMHHUS U
HUX COeOUHEHUN

25

[IprmeHeHne BaKHEUIINX HEMETAIUIOB U UX
COEeIMHEHUN




O0001IeHNE U CUCTEMATHU3allNs 3HAHUH 110
TeMme «HeMertamiely. Beraucnenusa mo

26 YpaBHEHUSAM XUMHUYECKHUX PEaKIHil U L
TEPMOXHUMHUYECKHUE PACUETHI
[TpaxTuueckas padorta Ne 3. «Pemienue

27 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"Hemetammbr"»

28 KonTponshas pabora no temam «MeTanib» 1
n «HemeTramib»

29 Heopranudeckne v opraHMueCKUe KUCIOTHI. 1
Heopranudeckne n opraHmuecKre OCHOBAHUS
AmMoTepHbIe HEOPraHUYEeCKHE U

30 opraHnyeckue coequHeHus. [ eHernueckas 1
CBSI3b HEOPTAaHUYECKUX U OPTaHUUYECKUX
BCIIICCTB
Ponp xumun B o6ecrieueHu 3KOJIOTUIECKOM,

31 OHEPreTHYECKOM U MUIIEBOM OE30MacHOCTH, 1
Pa3BUTUU MEIULIUHBI
[TpencraBienust 06 OOIIMX HAYYHBIX

32 IIPUHLINAIIAX IPOMBIIIIEHHOTO MOTYYEHHUS 1
BAKHENIIMX BEILECTB

33 YenmoBek B MUPE BEIICCTB U MaTEPHAIIOB 1

34 XuMHS ¥ 370pPOBHE YEIIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME







IPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KJIACC

Kox
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrpPaMMBbI CpeIHero o01mero 0opa3oBaHus

1

TeopeTnyeckre OCHOBBI OPraHMYE€CKON XUMHH

1.1

ChopMHUPOBAaHHOCTh TMPEACTABICHUH O XHUMHYECKOW COCTaBJISIOMICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XHMHUU B TIO3HAHUU
SBJIGHUHA TIPUPOIBI, B (OPMHUPOBAHUHM MBIIUICHUS U KYJBTYpPbI
AMYHOCTH, €€ (YHKUMOHAIBLHOW TpaMOTHOCTH, HEOOXOTUMOM IS
pelleHrs TPaKTHUYECKUX 3aJad U OSKOJOTHYeCKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM cpefie

1.2

Brnagenne cucteMoil XMMHUYECKHMX 3HAaHUH, KOTOpas BKIIOYAET:
OCHOBOTOJIararoime TIOHSTHUS (Momexya, BAJICHTHOCT,
3IEKTPOOTPUIIATENIHLHOCTh, CTENEHb OKHCIICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJIAPHBIA OO0BEM, YIIEpPOIHBIA CKEIeT,
GyHKIMOHANBHAS ~ Tpynma,  paaudkal,  HU30MepHs,  H30MEpHI,
TOMOJIOTUYECKHH PsAZl, TOMOJIOTH, YIJICBOJIOPOIBI, KHCIOPOI- |
a30TCOJEpIKAIINE COCIUHCHHs, OMOJOTHMYECKH AaKTUBHBIC BEIICCTBA
(yrneBogpl, skupbI, O€JKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPDHBIE COCAMHEHHMs); TEOPHH M 3aKOHbI (Teopus
XMMHAYECKOTO CTpPOeHHs opranmdeckux emiectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (PAKTOIOTUYECKHE
CBEICHHMS O CBOWCTBAaX, COCTaBe, TOJIYYeHUHM H 0Oe30macHOM
WCIIOJIb30BAHUN  BaXXHEHMIIMX HEOPraHMYECKMX U  OPraHMYECKUX

BEIIECTB B ObITY U MPAKTUYECKOM JIeATEIbHOCTH YeI0BeKa

1.3

ChopMupoBaHHOCT, yYMEHHM BBIABIATH XapaKTepHbIE MPU3HAKU
MOHSATUW,  yCTaHABIMBAaTH WX  B3aWMOCBS3b,  HCIOJH30BAThH
COOTBETCTBYIOIIME TOHATUS TPH ONHCAHUM COCTaBa, CTPOCHUS U

MpEeBpAIICHUI OPraHMYECKUX COSTUHEHUN

1.4

c(OPMHPOBAHHOCTh YMEHUN HCIOIH30BATH XUMHUYECKYIO CHMBOIIUKY
IUIS  COCTAaBJICHHUST MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpamiéHHOH) (OpMysT OpraHMYECKHUX BEIIECTB W YpaBHEHHI
XUMHUYECKHUX PEAKIMi, U3rOTaBIMBaTh MOJEIIN MOJIEKYJ OPraHUYECKUX
BELIECTB Ul WIIOCTPALUU MX XUMHYECKOIO M IPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopmMupoBaHHOCT, ~ YMEHMI  yCTaHaBIMBAaThb  IPUHAUIEKHOCTH
W3Y4YEHHBIX OPraHMYECKUX BELIECTB IO MX COCTaBy U CTPOEHUIO K
ompenenéHHoMy kiaccy (rpymme) coenuHeHHH  (YTIIIEBOJOPOJIH,
KHCIIOPOZ M Aa30TCOACPXKAILUE COEAUHEHHs, BBICOKOMOJIEKYIISIPHBIC
COCNIMHEHUS), JlaBaTh WM  Ha3BaHWA 10  CHUCTEMAaTHYCCKON

Homenkiarype (IUPAC)

1.5

CdopMUpOBAaHHOCTH YMEHHsSI ONPEACIATh BHJIBI XUMHUYECKOU CBSI3U B

OpPraHMYECKUX COCAMHCHUSX (OAMHAPHBIC U KPATHBIC)

1.6

ChopMHupoBaHHOCT, YMEHHSI MNPUMEHATH. IOJIOKEHUS  TEOpHUHU
CTpOeHHUsI opraHudeckux BemiectB A.M. BytiepoBa ans oObscHEHUS
3aBUCUMOCTU CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHHUs; 3aKOH

COXpaHCHHA MACChI BCIICCTB

VYrnesomopoasl.  Kucnoponcomepkammie W a30TCOAEpIKaIie

OpPraHN4Y€CKHUC COCANHCHUA. BLICOKOMOJ'ICKy.]'IHpHBIe COCIUHCHMUA

2.1

CchopMupOBaHHOCTh yMEHUI NPUBOAWUTH TPHUBHAJbHBIC HA3BAHUS
OT/ICJIbHBIX OPraHWYECKUX BEUIECTB (ITWIICH, MPOIWICH, alleTHJICH,
STWIEHIJIMKOJb, TJIULIEpUH, (EeHOoN, (GopMalblIeru, aueTalbJIeTu]I,
MypaBbMHAs KHUCJIOTA, YKCyCHas KHCJIOTAa, OJEUHOBAas KHCIIOTA,
CTeapHHOBas KHCJIOTa, IJIIOKO3a, (PYKTO3a, Kpaxmal, LeJII03a,

TITALIHH)

2.2

ChopMUPOBAaHHOCTh YMEHHUW XapaKTePH30BaTh COCTaB, CTPOCHUE,
busnyeckne M XUMHYECKHE CBOMCTBA THIMYHBIX IIPEACTABUTEICH
pa3IMYHBIX KJIACCOB OPraHWYECKHX BEIIECTB (METaH, 3TaH, ITHJICH,
MPONWJICH, aneTwieH, OyramueH-1,3, merwnOyramuen-1,3, Oensodn,
METaHOJI, TAHOJI, YTHJCHIJIUKOJb, TJIMIEPUH, (CHOJ, aleTaabICTH]I,
MypaBbHHAss M YKCYCHas KHCIIOTHI, TJIFOKO3a, KpaxMal, MLEJUIII03a,

AMHUHOYKCYCHasl KHCIIOTA)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHUA HWIUIIOCTPUPOBATH T'CHCTUYCCKYHO CBA3b
MCXKIY TUIIUMYHBIMH MpeaACTaBUTCIAMU Pa3IMYHBIX KJIaCCOB
OpPraHN4YC€CKUX BCUICCTB YPABHCHUAMMN COOTBCTCTBYIOIIUX XUMHUYCCKUX

peaKIuii ¢ UCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIIT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKkTepPU30BaTh HMCTOYHUKH
YIJIEBOAOPOJIHOTO ChIpbsi (HEPTh, MPUPOHBIH Ta3, yrojb), CIOCOObI HX

nepepaboTKU U MPAKTUYECKOe MPUMEHEHHE MTPOYKTOB MepepadoTKu

XUMHUA U )KU3HBL. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUH 00 OCHOBHBIX

MCTOHAAaX HAYYHOI'O MO3HAHUW:, UCIIOJIB3YEMbIX B XUMHHU IIPU U3YUCHUU




BEIIECTB W XUMHUYCCKUX SsiBJIeHW# (HaOMoJcHMe, H3MEpEHHE,
3KCIIEPUMEHT, MO/ICITHPOBAHHE), HUCIIOJIL30BaTh CUCTEMHEIE
XUMHYECKHE 3HAHUA JUIl NPUHATHS PELIEHUM B KOHKPETHBIX

JKU3HCHHBIX CUTYyallHsAX, CBA3AHHBIX C BCIICCTBAMHA U UX IIPUMCHCHUCM

3.2

ChopmupoBaHHOCT, yMEHHH COONIOATh TMpaBHIIA  IOJIb30BAHUSA
XUMHUYECKON TOCynoll W J1ab0opaTOpHBIM O0OpYyIOBaHHEM, a TaKxkKe
npaBujia oOpamieHus: ¢ BEMIECTBAMU B COOTBETCTBUH C UHCTPYKIUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOprIX XUMHNYCCKHUX OIIBITOB

3.3

CdopMUpOBaHHOCTh YMEHHH TIAHUPOBATH M BBHIMOJIHATH XUMUYCCKUN
9KCHEPUMEHT (IPEBPAICHHUS OPraHUYCCKUX BEIIECTB IIPU HArPeBaHUH,
MOJTy4eHHE 3TUJICHA M U3yYCHUE ero CBOWCTB, KAUECTBEHHBIC PEaKIMU
OpPraHUYEeCKUX BEIIECTB, [CHATypauusi OCKOB MpU HarpeBaHHH,
IBCTHBIC PCAKIUU 6€J'IKOB) B COOTBCTCTBHU C IpaBUJIaMU TCXHUKH
0€30macHOCTH TpH OOpaIIeHUH C BEIIECTBAMH M JaOOpaTOPHBIM
000pyIOBaHUEM; NPEeICTaBIISATh pEe3yJbTaThI XMMHUYECKOTO
JKCIIepUMEHTa B (opme 3amucH ypaBHEHUI COOTBETCTBYIOIIMX

peakmuii 1 GopMyITHPOBATH BHIBOJBI HA OCHOBE ATHUX PE3YJIbTAaTOB

3.4

ChopMupoBaHHOCTb YMEHHH MPOBOAUTH BBIUMCIEHUS IO XUMUUYECKUM
ypaBHEeHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEINECTBA HIIH
MPOAYKTA PEAKLUHU MO U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO

N3 UCXOJHBIX BCIICCTB UJIU ITPOAYKTOB pCaKL[I/II/I)

3.5

CdhopMupoBaHHOCTB yMEHUI KPUTHYECKH aHAIU3UPOBATh
XMUMHYECKYI0 HMH(OpMAIMIO, MOIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoii nH(MOpMaIUH, ceTh IHTEpHET U ApyTHE)

3.6

ChopmupoBaHHOCT, yMEHHI COOMIOAATh MpaBWIa OIKOJIOTHUECKU
1IeJIeCO00Pa3HOTO TMOBEACHHUSI B OBITY W TPYJOBOW NEATEILHOCTH B
LENAX COXPAHEHMSI CBOETO 3I0pPOBbS U OKPYKAIOIIEH IMPUPOIHOMN
Cpenbl, OCO3HAaBAaTh OMACHOCTh BO3JIEUCTBHUS HA >KUBBIE OpPTraHU3MBI
ONpeNeAEHHBIX OPraHUYECKUX BEUIECTB, MOHMMAs CMBICI MOKa3aTess
MK (mpemenbHO  AOMYCTUMOW — KOHIIEHTPAIMH), TOSCHATH Ha
npuMepax CrocoObl YMEHBIICHUS W TPEIOTBPAIICHUS WX BPEAHOTO

BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA

11 KJIACC

Kox
MPOBEPAEMOro

IIpoBepsieMble NpeaMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMbl CPETHET0 001IIero 00pa3oBaHMs




pe3yJibTaTa

1

TeOpeTI/I‘-ICCKI/Ie OCHOBBI XMMHH

1.1

Biagenne cucreMoil XMMUYECKMX 3HAHHMM, KOTOpas BKJIKOYACT:
OCHOBONOJIATAIOIINE  TMOHATHSA  (XMMHUYECKMH  DJIEMEHT,  aToM,
9NIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIE OPOMTAI ATOMOB,
WOH, MOJIEKYyJla, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHCIICHMSI, XMMHYECKasl CBsI3b, MOJIb, MOJISIpHAsh Macca, MOJISIPHBIN
00bEM, KpUCTANIMUECKass peméTka, THUMbl XUMHUYECKMX peakui
(OKMCIIMTENPHO-BOCCTAHOBUTENIBHBIE,  D3K30- M JHJIOTEPMHYECKHE,
peakii MOHHOTO OOMEHa), PacTBOpP, AJICKTPOJUTHI, HEIICKTPOJIHUTHI,
AIIEKTPOJIUTUYECKAs ~ JUCCOLMALUSA, OKHUCIMTENb, BOCCTAHOBMTEID,
CKOPOCTh XMMHUYECKON PEaKIMH, XUMHUUYECKOE PABHOBECHUE); TCOPHU H
3aKOHBI (TEOpHs 3IEKTPONMTHYECCKOM auccormaluy, [lepuoauaecKuii
3akoH J[.1. MeHzeneeBa, 3aKOH COXPaHCHHUSI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH A3bIK XUMHH, (PAKTOJIOTHUECKHE CBEICHUS O CBOWCTBAX,
COCTaBe, IOJY4YEHUH U O€30MaCHOM HCIOJIb30BAHUU BaKHEHIINX
HEOPraHWYECKUX BELIECTB B OBITY W MNPAKTUYECKOH AEATENbHOCTH

YCIO0BCKa

1.2

CdopMupoBaHHOCTh yYMEHMI BBISBISATH XapakTepHble MPU3HAKU U
B3aUMOCBSI3b HM3YUYCHHBIX TIOHSITHH, NPUMEHSTh COOTBETCTBYIOIIWE
MOHATUSL TPU ONHUCAHUM CTPOEHUSI U CBOMCTB HEOPTraHUYECKUX
BEIIECTB W HX TMPEBPAIICHUHN; BBISBIATH B3aMMOCBS3b XUMHUYECKHX
3HaHUU C HOHSTUIMHU U Ipe/ICTaBICHUSIMU IpyTrux

C€CTCCTBCHHOHAYYHBIX MPEAMCTOB

1.3

BnageHne OCHOBHBIMM METONAMH HAy4YHOTO ITO3HAHUS BEIIECTB U
XMUMHUYCCKUX siBieHHW (HaOnrofieHWe, W3MEpPEeHUe, DKCIIEPUMEHT,

MO/JICIIMPOBAHHE)

1.4

ChopMHUpPOBAaHHOCT, yYMEHUW OMNPENEATh BAJEHTHOCTh W CTENEHb
OKHCIICHUSI XMMHUYECKUX DJJEMEHTOB B COCIUHEHUSAX PA3JIUYHOTO
cocTaBa, BHJ  XMMHYECKOH  CBsizu  (KOBaJicHTHas,  MOHHas,
METaJJIMYEeCKasi, BOJOPO/IHASI) B COCTUHEHHSX, THIT KPUCTATHYCCKOM
PEIIETKH KOHKPETHOTO BelecTBa (aroMHas, MOJICKYJSpHas, WOHHAS,

MeTaJJTHIecKast)

1.5

CdopmMHupoBaHHOCTh YMEHUH ONPEIENATh XapaKTep Cpeabl B BOJHBIX

pacTBOpax HEOPraHMUECKUX COSIUHEHUN

1.6

ChopMHUpPOBAaHHOCT,  YMEHHS  KJIAaCCH(UIMPOBATH  XUMHUYECKHE

pEaKLUy 10 Pa3IMYHbIM MPU3HAKAM (YHCIIy M COCTaBy pearupyromux




OKHCJICHUA 9JICMCHTOB, O6paTI/IMOCTI/I pC€aKkuuu, Y4acTuro

KaTaJin3aTopa)

1.7

ChopMHpOBaHHOCTh YMEHUH  COCTAaBJISATH ypaBHEHUS  peakuui
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKPALIEHHBIE YPaBHEHHUs pEaKIMH
MOHHOTO 0OMEHA, YUMTHIBAsl YCJIOBUS, MPH KOTOPBIX 3TH PEAKIMH UIYT

JI0 KOHIIA

1.8

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ MMPpOBOAUTH PCAKIUH, IMOATBCPIKIAIONINC
KauyeCTBEHHBIN COCTaB Pa3INIHbIX HCOPIraHUYCCKUX BCIICCTB,
pacrio3HaBaTb OIBITHBIM HyTéM HOHBI, MPUCYTCTBYIOIIUMEC B BOJHBIX

pacTBopax HEOPTaHMUECKUX BEIIECTB

1.9

ChopMHUpPOBAaHHOCT, YMEHUW PACKPBIBATH CYITHOCTH OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHBIX peakuui MOCPEACTBOM COCTABJICHUS

QJICKTPOHHOI'O OaaHca 3TUX peaKL[Hf/'I

1.10

CpopMHUpPOBAHHOCT, yMEHUN OOBACHITH 3aBHCHUMOCTh CKOPOCTH

XMUMHUYECKON peakuy OT pa3IuyHbIX (PaKTOPOB

1.11

ChopMHUpPOBAaHHOCT, yMEHUW  OOBICHATH  XapakTep CMeEUIECHUs
XUMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO BO3ACHCTBUSA

(mpuniun Jle Iatense)

O6H_Ia}1 1 HCOPraHUYCCKasA XUMUA

2.1

CdopmupoBaHHOCTE YMEHUW pacKpbhIBaTh CMBICH [lepuoamueckoro
3aKOHa JI.. Mengeneena Hu JIEMOHCTPUPOBATH €ero
CHUCTEMAaTHU3UPYIOIIYI0,  OOBSCHUTEIBHYIDO M  MPOTHOCTHYECKYIO

byHKIMHA

2.2

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE
aTOMOB XUMH4YECKHX »3jemMeHToB 1-4 mnepuonoB Ilepuoanueckoit
cuctemMbl xuMuueckux dnemeHToB .M. MenneneeBa, HCHONb3ys
HOHATHSL «S-, P-, O-d/IeKTpOHHBIE OpOWUTANN», «IHEPreTUYECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHYECKHUX 3JIEMEHTOB M HUX COEJUHEHMH 10 MepuojaM U TpynraM

[lepronnueckoit cucremsl xumuieckux 3aeMmeHToB .M. MenneneeBa

2.3

ChopMHPOBAaHHOCTh YMEHHUI XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XMMHUYECKHE CBOICTBA HEOPraHMUECKUX BEILECTB Pa3IMYHbIX KIIACCOB,
NOJATBEPXKJaTh  CYLIECTBOBAHWE  TE€HETUYECKOW  CBSA3M  MEXAY
HEOPraHMYeCKUMHM  BEIIeCTBAaMM € IIOMOIIBIO  ypaBHEHUH

COOTBECTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.4

CdopmupoBaHHOCTP ~ YMEHUH  yCTaHABIMBAaTh  MPUHAAIEIKHOCThH

HEOPraHMYECKUX BEUIECTB IO MX COCTaBy K OMNpEJEIEHHOMY Kiaccy




(rpymme) coenuHeHui (MPOCThIC BEHIECTBA — META/UIBI M HEMETAJLIBI,

OKCHUJIbI, OCHOBaHHsI, KUCIOTHI, aM()OTEPHBIE TUIPOKCHIBI, COJTH)

2.5

ChopMupOBaHHOCTh YMEHUH HCIIOB30BaTh XHMHUYECKYIO CHMBOJIHKY
JUI  cocTaBlieHHst (OpMYJ BEUIECTB M ypPaBHEHHH XUMHUYECKUX
peakumii, cucremaruueckyto HoMmeHknatypy (IUPAC) u tpuBHanbHbIe
Ha3BaHHs OTJAECNBHBIX HEOPraHWYeCKHX BerlecTB (yrapHbli ras,
YIJICKUCTBIA Ta3, aMMHaK, raméHas W3BeCTh, HeralméHas W3BECTb,

NMUTHEBas COJA, TUPUT U JAPYTHUC)

2.6

ChopMHPOBAaHHOCTh YMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) OOIIHUE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BEILECTB Pa3INYHbIX KIIACCOB,
NOJATBEP)KJaTh  CYLIECTBOBAHWE  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYeCKUMHM  BEIIeCTBAaMM €  IIOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

CdopmupoBaHHOCTh YMEHMI MJIAHUPOBATh U BBITOIHATH XUMUYECKUHN
IKCTIEPUMEHT (pa3fioKEeHUEe TIePOKCHAA BOAOPOJA B MPUCYTCTBUHU
KaTajqu3aTopa, ONpEIEICHUE CPeabl pacCTBOPOB BELIECTB € IOMOIIBIO
YHHMBEPCAJIBHOTO MHIMKATOpa, BIUSHHE Ppa3IMYHBIX (HAKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peakIMM, peaklud HOHHOro OOMeEHa,
KayeCTBEHHbIE peaKuu Ha CyJb(aT-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha
KaTHOH aMMOHUS, DPELIEHUE S3KCIEPUMEHTAIBbHBIX 3aJad IO TeMaM
«Metamnb» u «HemeTamnbs») B COOTBETCTBUU C MPAaBUIIAMHU TEXHUKHU
0e30MacHOCTH TpU OOpalIeHUH C BELIECTBAMH U JaOOPATOPHBIM
o0opyi0BaHuEM; MIPEACTABIIATH pe3yNbTaThl XUMHYECKOT0
JKCMEpUMEHTa B (OpME 3alHucCHl YpPaBHEHHH COOTBETCTBYIOLIMX

peaKuHﬁ u (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PEC3YyJIbTATOB

2.8

CdopmupoBaHHOCTE yMEHUH COONIOAATH TpaBUja TOJB30BAHUS
XUMHUYECKOH TOCYyAoH M IlabopaTOpHBIM OOOpYAOBaHHEM, a TaKKe
npaBuiia oOpallieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

11O BBIITOJIHEHUTO na60paT0pHHx XUMHNYECKUX OIIBITOB

2.9

ChopmupoBaHHOCTP ~ YMEHUH  XapakTepu3OBaTh  XHMUYECKHE
IPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUS! CEpHOM
KHCJIOTHI, aMMHUaKa, a TaKkke C(HOPMHUPOBAHHOCTH MPEACTABICHHUNA 00
Oo0ImMX HayyHBIX MPUHLOUIAX M  JKOJIOTMYECKUX  Ipobdiemax

XUMHYECKOI'O IIPOMU3BOJACTBA

XUMUS U KU3Hb. PacyéThl

3.1

CdopMupoBaHHOCTh TPEACTABICHUNH O XHMHUYECKOW COCTaBISIONICH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, pPOJIM XWUMHHU B IIO3HAHUH




SBJICHUM TIPUPOABI, B (OPMHPOBAHUM MBIIUICHUS W KYJBTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOHN IUis
pelieHusT TPaKTUYECKUX 3aJad M OKOJOTUYECKH OOOCHOBAHHOTO

OTHOLLEHHUS K CBOEMY 3I0POBBIO U IPUPOJIHOM cpelie

3.2

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ KPpUTHYCCKU AHAJIIU3UPOBATH
XUMHYCCKYIO I/IH(i)OpMaHI/IIO, moJIiyda€Myr0 M3 pPasHbIX HCTOYHHUKOB

(cpeacTBa MaccoBOM KOMMYHHKAILIUH, CeTh IHTEpHET U ApyTHe)

3.3

ChopMupoBaHHOCTH yYMEHHMH COONIOJATh MpaBHUa SKOJIOTHYECKU
1eJ1eCO00pa3HOro TOBEIEHUSI B OBITY M TPYAOBOH IESATENIbHOCTH B
LEeNsAX COXPAaHEHHsS CBOErO 3/0POBbS U OKpYXKarolled NpHpOTHON

cpensl

3.4

Oco3HaBaTh OIMACHOCTh BO3JICHCTBHSI HA JKUBBIE OPraHU3MBI
ONpeAeNEHHbIX BEIIECTB, MOHMMAas cMbIci nokaszatens [1/IK, noscHsaTe
Ha MPUMEPAX CIOCOObI YMEHBIICHUS U MPEAOTBPAILICHUS UX BPEIHOTO

BOSI[GﬁCTBHH Ha OpraHu3M 4C€JIOBCKa

3.5

ChopmMupoBaHHOCTD yMEHUHU IIPOBOJUTH BBIYHUCIICHUS c
UCIIOJIB30BAHUEM IIOHATHS «MAaccoBas IOJ BEIIECTBA B PacTBOPEY,
OOBEMHBIX OTHOLIEHUM TIa30B MPH XMMHYECKHUX pPEaKIUsAX, Macchl
BEIlleCTBAa MM 00BbEMa Ta30B 10 M3BECTHOMY KOJIMYECTBY BEILECTBA,
mMacce WM 00BEMY OJHOIO M3 Y4YacTBYIOUIMX B PEAKLUHU BEILECTB,
TEII0BOro 3¢ (eKTa peakuuyu Ha OCHOBE 3aKOHOB COXPAHEHMs MacChl

BCIICCTB, MMPEBPAILICHUA U COXPAaHCHUA DHCPIrun




IHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

Teopernyeckre OCHOBBI OPraHUYECKOM XUMHUH

11

[IpenmeTr opraHnyeckod XHUMHUU: €€ BO3HUKHOBEHHE, PAa3BUTHE W 3HAYCHHE B
MOJyYEHUU HOBBIX BEUIECTB M MATEpHAIOB. TeopHs CTPOEHUS OPraHUYECKUX

coequHeHnit A.M. BytnepoBa, €€ OCHOBHbIE TOJIOKEHUS

1.2

CrpykrypHble (QOpMyIBl OpPraHUYEeCKHX BeEIIeCTB. [ OMoJIOTHS, W30MEpHs.
XUMHUYECKasi CBS3b B OPraHUYECKUX COEAUHEHMSX — OJIMHAPHBIE UM KpaTHbIE

CBA3H. HpeI[CTaBJ'ICHI/Ie (6] KJ'IaCCI/I(l)I/IKaI_[I/II/I OpraHNYCCKHX BCIICCTB

1.3

HomeHknatypa opraHHYeCKUX COCIAMHEHHH (CHcTeMaThdeckas) ¥ TPUBUAJIBHBIC

Ha3BaHUS Ba)KHEHUIIINX HpeI[CTaBI/ITeHeﬁ KJIACCOB OPraHNM4YCCKHX BCIICCTB

Yr1eBo10pOasl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUM psia. MeTaH U 3TaH — IpocTeuime
NpPEICTaBUTENIN aNKaHOB. (PU3MUECKMEe W XHMHYECKHE CBOWCTBA (peakiuu

3aMEICHUs ¥ TOPEHHSI), HaXOKACHUE B TIPUPO/IC, TIOTyUCHHE U TPUMCHEHHE

2.2

AJIKEHBI: COCTaB W CTPOEHHUE, TOMOJOTMYECKUM PsiA. DTUJIEH U MNPONUIIEH —
MPOCTEHIINE MPEICTAaBUTENIN AIKEHOB: (pU3MUeckre M XHMMHUYECKHE CBOWCTBA
(peakiu THAPUPOBAHUS, TaJOTCHUPOBAHWS, THApATAIlMH, OKHUCICHHUS U

HOJII/IMepI/ISaI_[I/II/I), MOJIYUYCHHUEC U MPUMCHCHUC

2.3

Anxanuensl. Oyraauen-1,3 w wMetwiOyramueH-1,3: cTpoeHue, BaKHEHUIINE
XMUMHUYECKHE CBOMCTBA (peakiusi mojuMepu3aiuu). [lonydeHne CHMHTETHYECKOTO

Kay4dyKa 1 pe3UHbI

2.4

AJNKHMHBI. COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUN psiA. ALIETHIICH —
NPOCTEUIIMK TpeACTaBUTENb aJKUHOB. COCTaB, CTpOEHHE, (U3NYECKUEe U
XUMHYECKUE CBOWCTBA (PEaKkLUUH THIPUPOBAHMs, TAIOTCHUPOBAHNUS, THIPATALHH,

TOPEHHS), MOJYICHUE U IPUMCHECHHUE

2.5

Apenbl. BeH3on: cocrtaB, cTpocHHE, (U3MYECKHME M XHMHYCCKHE CBOMCTBA
(peakuuu raJIOreHUPOBAHUSI U HUTPOBAHMUS), MOJYUCHUE U IPUMEHEHHUE. ToIyoI:
coCTaB, CTpoeHHe, (U3MYECKHMEe M  XUMHYCCKHE CBOMCTBa  (peakiuu
raJIOTCHUPOBAaHUSI M HUTPOBAHMS), TMOJYYCHHUE M HpUMEHEHHe. TOKCHYHOCTH
apeHOB. ['eHeTHUECKast CBsI3b MEXAY YIIIEBOJOPOJAMH, MPUHAIICKAIINMU K

Pa3IMYHBIM Ki1acCaM




2.6

[IpupoaHbIC HICTOYHHUKH YTIIEBOAOPOIOB. [IpUpOaHBIN T'a3 U MOy THEIC HETSIHBIC
ra3el. Heth u € mpoucxoxaenue. CrocoObl mepepaboTku He(TH: MEeperoHkKa,
KPEKUHT (TePMHUECKUH, KaTaluTU4eckuil), nuponus. [IpoaykTel nepepaboTku
He(pTH, UX TPUMECHEHHUE B IMPOMBIIUICHHOCTH W B ObITy. KaMEHHBIH yroib u

MIPOJYKTHI €r0 nepepadoTKu

Kucnopoaconepskamye opraHUuecKue COeTMHEHHS

3.1

[IpenenpHble OJHOATOMHBIE CIUPTHI. METaHON U 3TAHOJ: CTpOeHHE, PU3NUECKUE
M XHMHYECKHE  CBOWCTBa  (peakummd C  aKTHBHBIMH  METaUlaMH,
raJIoreHOBOJIOPOJIaMH, TOPEHHE), MpHUMEHEHHe. BOMOpOIHBIE CBA3M MEXKIY
MOJIEKYJIaMH CIUPTOB. JIEMCTBHME METAaHOJA U ATAaHOJA HAa OPraHU3M YEJIOBEKa.
MHoroatoMHble CIUPTHI. ITUICHIVIUKOIb U TIUIEPUH: CTPOCHUE, PU3NYECKUE U
XMMHAYECKHE CBOWCTBA  (B3aUMOJCHCTBHE CO  INEJIOYHBIMH  METaUIaMH,
KayeCTBEHHAs] PEaKilMsg Ha MHOTOATOMHBIC CIHPTHI). JleficTBUe Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/Ie TIIMICPHUHA U STUJICHI TIUKOJIA

3.2

@DeHOI: CTPOCHHE MOJICKYJbl, (U3WYECKHe W XUMHYECKHE CBOMCTBA.

Tokcuunocts enona. [Ipumenenue penona

3.3

AJII)Z[GFI/IZIBI U KC€TOHBI. (DOpMaJII)I[eFI/II[, alCTaIbACTU. CTPOCHHUE, (1)I/ISI/I‘ICCKI/IC n
XUMHUYECKHE CBOMCTBA (peaKL[I/II/I OKHCJICHHUA M BOCCTAHOBJICHHUA, KAaYCCTBCHHBIC

peaKium), MoJy9IeHHE U IPUMEHEHUE

3.4

OHOOCHOBHBIE TpefeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHas M YKCyCHas
KUCIIOTBI: CTpOCHHE, (PU3HMUECKUE U XUMUYECKHE CBOMCTBa (CBOMCTBA, 00IINe IS
KIacca KHCIOT, peakius dSTepudUKanuu), MONydeHHe U HpHMEHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI KaK IPEICTaBUTENN BBICIINX KapOOHOBBIX

KHUCJIOT. MBIJIa KaK COJIM BBICIITHX Kap60HOBbIX KHUCJIOT, UX MOIOIICC I[CﬁCTBPIG

3.5

Crnoxable 3QUpPbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [HIpONH3 CIOXKHBIX
s¢upoB. Kupsl. I'maponus xupoB. Ilpumenenue >xupoB. buonmorunueckas posb

KHUPOB

3.6

VYraeBoasl: cocTaB, Kiaaccu(uKaius yriaeBoaoB (MOHO-, TH- U MOJUCAXapPUIbI).
[mroko3a — TpOCTEHIMIA MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYIIBI,
(busnueckre U XUMHUYECKUE CBOICTBA (B3aumoeiicTeue ¢ ruapokcuaom meau(ll),
OKHCJICHHEe aMMHa4HbIM pacTBOpoM okcuma cepedpa(l), BoccraHoBIeHHE,
OpOKEHHE TIIIOKO3bI), HAXOKICHHUE B NPUPOJE, NMPUMEHEHHE, OHOIOTHYECKAas
pois. @ortocunTe3. PpyKTO3a KaK M30MEP IIIFOKO3bI. Kpaxmai u mennosio3a Kak
npupoxansle moauMmepbl. CTpoeHHe KpaxMmalla M IelUnojiao3bl. dusnueckue u

XMMHUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaYeCTBCHHAs PEaKIIUs C HOIO0M)

A3oTconepikaliie OpraHn4eckiue CoeAMHEHNs

4.1

AMUHOKHUCIIOTHl Kak am@oTepHble OopraHuyeckue coenuHeHus. dusnueckue u




XMMHAYECKHE CBOMCTBA aMHHOKHCIOT (Ha MpHMepe MIHIKHA). buojormueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HCHTI/II[LI

4.2

benkn kak MpPUPOAHBIE BBICOKOMOJIEKYJSIpHBIE coeanHeHus. llepBudnas,
BTOPHYHAs W TPETUYHAs CTPYKTypa OENKOB. XWMHUYECKHE CBOMCTBa OEJKOB:

TUAPOJIN3, ACHATypalld, KAYCCTBCHHBIC PCAKIINU Ha OcKH

BBICOKOMONIEKYIISIPHBIE COCTMHEHUS

5.1

OCHOBHBIC TIOHATUS XHMHH BBICOKOMOJICKYJIAPHBIX COGI{I/IHGHI/Iﬁ: MOHOMCED,
NOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb NNOJIUMCPU3ALUU, CPCAHASA MOJICKYJIApHAA
macca. OcCHOBHEIE MCTOAbl CHHTEC3a BbICOKOMOJICKYJIAPHBIX COG,Z[I/IHGHI/II‘/'I —

noJMMEpur3anuAa U NOJIUKOHOCHCAI A

5.2

9KCHepI/IMCHTaJ'IBHBIC MCTOAbI H3YYUYCHUs BCHICCTB U HUX npeBpameHI/Iﬁ:
O3HAaKOMJICHUE C O6pa?>I_IaMI/I MMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, ILTaCTMAacC,

Kay41yKOB. HOJ’Iy‘-IeHI/IC CUHTCTUYCCKOI'O KaydyKa 1 PE3UHbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

TCOPCTI/I‘ICCKI/IG OCHOBBI XMMHUHU

11

XUMHUECKUH 3y1eMeHT. ATOM. S1po aroma, W30TOMBL. DIEKTPOHHAS 000JI0YKA.
DHepreTHYecKue YpOBHH, ITOJYpOBHU. ATOMHbBIE OpOUTaiH, S-, P-, 0-2JIEMEHTHI.
Oco0eHHOCTH pacIpeleIeHus] MIEKTPOHOB 10 OpOUTAISIM B aTOMax 3JEMEHTOB

MEPBBIX YETHIPEX NMEPUOJIOB. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

[lepuoauueckuii 3akoH u [lepuoanyeckas cucrema xuMuueckux snementos .M.
MenpneneeBa. CBsi3b TEpPUOIUYECKOTO 3akoHa U llepuogmdeckoil cHUCTEMBbI
xumudeckux vieMeHToB .M. MenzeneeBa ¢ COBpEMEHHONW TEOPHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHWMHUYECKHX JJIEMEHTOB U
o0pazyeMbIX WMH TPOCTHIX M CJIOXHBIX BEIIECTB IO TPYNIaM W TEepUOIaM.

3HaueHue NepUoANICCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

Ctpoenne BemiecTBa. XHUMHUYECKas CBA3b. BHIBl XMMHUYECKOW  CBS3H
(koBajieHTHasl HEMOJSIpHAS W TOJSIpHAs, WOHHAs, MeTauindeckas). HoHbI:
KaTHOHBI U aHHOHBL. MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKON CBSI3U

(oOMeHHBIN 1 JOHOPHO-aKIENITOPHBIN). BomopoaHas cBs3b

1.4

BanenTtHOoCTh. DnekTpooTpuiaTebHOCTh. CTENEHb OKUCIIEHUS

1.5

BemectBa MOJICKYJIAPHOTO U HECMOJICKYJIAPHOI'O0 CTPOCHUA. 3aKOH ITOCTOSHCTBA
COCTaBa BellecTBa. THIIBI KpUCTANIMICCKUX peIJ_IéTOK. 3aBUCHMOCTh CBOICTBa

BCIICCTB OT THIIA KpHCT&JIJIH‘IGCKOﬁ peH_IéTKI/I. Ilonstne o JAUCIICPCHBIX




cucremax. McTuHHBIC U KOJUIOWAHBIC PaCTBOPEI. MaccoBas J0JIA BEIIECTBaA B

pactBope

1.6

Krnaccudukanus Heoprannueckux coequHeHnit. Homenknarypa HeopraHu4eckux

BC€IICCTB

1.7

Xumunyeckass  peakuus.  Krnaccudukamuss — XMMHUYECKHX — peakluil B
HEOPraHMYECKON M OPraHMYECKOM XUMHM. 3aKOH COXPAHEHHUs Macchl BEILECTB,

3aKOH COXPAaHEHUS U IIPEBPALLECHUS DJHEPIUH IIPU XUMUYECKUX PEAKLUAX

1.8

CKopocThb peaknuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYeCKoe paBHoBecue. DakTophl, BIHUAIOLIIME Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipunuun Jle [larense

1.10

DnexTponuTrueckas aucconuanus. CunbHbIe W cialbie dnekTponuTthl. Cpena
BOJHBIX paCTBOPOB BCIICCTB. KUCJas, HeflTpaJIBHaﬂ, mIeJioyHas. PeaKL[I/II/I HOHHOTI'O

oOMeHa

111

OKMCIIUTEIBHO-BOCCTAHOBUTEIBHEIC pCaknuun

Heoprannueckas xumus

2.1

Hewmeramnel. Ilonoxenue Hemeramos B llepuoanyeckoi cucreMe XMMHUYECKHX
anementoB J[.M. MenaeneeBa 1 OCOOEHHOCTH CTpOeHHs aTOMOB. Duznyeckue

CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/IH HEMCTAJ1JI0OB (Ha MMpuUMEpPEC KUCJI0POaa, CCPhI,

dbocdopa u yriaepoa)

2.2

XUMHUYECKHE CBOWMCTBA BaKHEHIIUX HEMETaUIoB (TaJloOreHOB, Cepbl, a30Ta,
dochopa, yraepoga ©  KpeMHHS) M HUX  coeAuHEHU#H  (OKCHIOB,
KHUCJIOPOICOICPIKAIIUX ~ KUCJIOT, BOJOPOJHBIX coeauHeHui). [IpuMeneHue

BaKHEHIIINX HEMETAJLJIOB U UX COSAUHEHUN

2.3

Meramnsl. Ilonoxenue MeramioB B llepuoandeckod cucreMe XUMHUYECKHX
anemenToB J[.M. MenzaeneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. Ob6ume ¢pusznyeckue cBoicTBa MeTauoB. CIijaBbl METAIJIOB.

DNEKTPOXUMHUYECKUH Psi/l HANPSYKEHUH METAJIIOB

2.4

XUMHUECKHE CBOMCTBA BaXHEUIIMX METAUIOB (HATPHM, Kalui, KaJbIUi,
MarHui, aJfOMHHHUH, [UHK, XpOM, JK€JIe30, MeAb) M UX coeauHeHuit. OOrue

CHocoObI Oy4YeHUs! MeTaJUI0B. [IpuMeHeHne MeTalliIoB B OBITY M TEXHUKE

2.5

I'eneTnueckas cBI3b HCOPTraHNYCCKUX BCUICCTB, MPUHAMICKANINX K PA3JIMYHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Ponp xuMum B oOeCrEYEHWH HSKOJIOTHYECKOM, IHEPreTHYeCKOW | IHIIEBON
6630HaCHOCTI/I, paSBI/ITI/II/I MCOAWUIIUHBI. HOHHTI/IC 0 HaquBIX METOAaX ITO3HAHUA

BCIICCTB U XUMUYCCKUX peaKuHﬁ




[IpencraBnenust 00 OOMIMX HAYYHBIX MPUHIHUNAX MPOMBIIIIEHHOIO MOJyYEHUs

BOXHEHIIMX BelIEeCTB. YenoBEK B MUPE BELIECTB M MATEPHUAIOB. Ba)KHEUIINE

3.2 CTPOMUTENbHBIE MaTepualbl, KOHCTPYKLHUOHHBIE MaTEpHalibl, KPAaCKH, CTEKIIO,
KepaMMKa, MaTepuajbl s 3JIEKTPOHUKH, HAaHOMAaTepuallbl, OpPraHUYecKue U
MUHEpaJIbHBIE y100peHus
XuMHsT M 370pOBbE YEJIOBEKA: IPaBUJIa HCIOJIB30BAaHUS JIEKAPCTBEHHBIX

3.3 IIpEenaparos, IpaBuiIa 0€30MaCHOrO UCIIOIb30BAHUS IIPENapaToB OBITOBON XUMHUH

B IIOBCEIHEBHOMU KU3HU




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

O.C. I'abpuensn, U.I'. Octpoymos, Xumus 10 knacc, Mocksa, «IIpocBemenue,
2023r.,

O.C. I'abpuensn, U.I'. Octpoymos, Xumus 11 kmacc, Mocksa, «IIpocsemenuey,
2023r.,

METOAUYECKHUE MATEPUAJIbBI V1A YYUTEJIA

https://www.yaklass.ru/p/himija/10-klass

https://www.yaklass.ru/p/himija/11-klass

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/11/
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