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HOACHUTEJIBHASA 3AIIUCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOOBaHUN K pe3yibTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENbHOW MPOrpaMMBl  CpPEIHEro OOIIero
obpazoBanust  (DPOII  COO), mnpenacraBieHHbIx B DeaepaibHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
npernojaBaHus  yd4eOHOro mpeaMera «XuUMHsS» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBarenbHbIE TPOTPaMMBbl, 1 OCHOBHBIX MOJIOKEeHUN «CTpaTeruu pa3BUTHUS
Bocniutanusi B Poccumiickorn @Penepanmu Ha nepuon a0 2025  roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTpaMMBbI IO XUMUU, K ONPEICTICHUIO
oOmelt crpaterun OOy4YeHHMs, BOCHHUTAHUS U Pa3BUTUS  0O0YYaIOIIUXCS
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a3o0BOM
YpPOBHE COCTaBWJIM  KOHUeNnTyadbHble mnosioxkeHus DPIroc COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJieH, COJep>KaHUs, pPE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTebHON OpPraHU3alli, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX ILEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XHUMHUYECKOTrO O0O0pa3oBaHHs. DTH IIEHHOCTH KAacaroTCs
MO3HAHUSA 3aKOHOB TMPHUPOABI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJbTYpPhl 4YEJIOBEKa, a TaK¥Ke DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0pPOBBIO U MIPUPOIHON cpere. Peanusyercs xuMuyeckoe 00pa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpeaHero oOImero oOpa3oBaHUS CpeACTBAMHU
yueOHOTO TmpeameTa «XUMHUS», COJIEpPXKAHUE W TOCTPOCHHE KOTOPOTO
ompeseieHbl B MPOrpaMMe M0 XUMHUHU € YUETOM CrenudUKU HAyKd XUMUH, €€
3HAYEHUS B TIO3HAHUU TIPUPOJIBI U B MaTEPUATBHOM KU3HH OOIIECTBA, a TAKKE C
y4éToM OOIMX Teie ¥ TMPUHIUIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero obmiero oOpasoBanusi B Poccuiickoit
denepanum.

XYMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOjb B
COBPEMEHHOM IMBWJIM3AIMM, B CO3JaHUM HOBOW 0a3bl MaTepUaIbHOU
KyabTypbl. OHa BHOCHUT CBOM BKJIaJg B (OPMHpPOBAHUE PAIMOHATIHLHOTO
HAy4YHOTO MBIIIIEHUS, B CO3/IaHUE IIEJIOCTHOTO TMPEJCTaBICHUs 00
OKpYXKalOIIlEM MHUpPE KaK O €JAWHCTBE MNPHUPOALI M YEIOBEKa, KOTOPOE
dbopMupyeTcsT B XMMHUU HA OCHOBE IIOHMMAaHHWS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOILIEr0 MUPA, OCO3HAHMS B3AaUMOCBSI3U MEKy CTPOCHUEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJEWUCTBYSI C JPYTMMHM €CTECTBEHHBIMHU HAayKaMU, XHUMHS
CTajia HEOThEMJIEMON YacCThI0 MHUPOBOU KYJIBTYPhI, HEOOXOIUMBIM YCIOBHEM
YCHENIHOTO TPyAa U XKU3HHM Kaka0oro uwieHa ooOmiectBa. CoBpeMeHHAs XUMUS
KaKk HayKa CO3WJaTelibHasi, KaKk HayKa BBICOKMX TEXHOJIOTHI HampaBjieHa Ha
perieHre ria00adbHBIX MPOOJEM YCTOWYMBOTO PpAa3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, DHEPTeTUYECKOW, TMHINEBOH, HKOJIOTHYECKON O€30macHOCTH W
OXpPaHbI 3/I0POBBSI.

B cootBeTcTBUMM C OOmMMMH TENSIMA W TPUHIUIIAMHA CPEIHETO OOIIETOo
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10-11 kmaccel, 0a3oBbIit



YPOBEHb U3YYEHUS) OPUECHTUPOBAHO MPEUMYILECTBEHHO HA OOMICKYJIbTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOJIMMYIO MM  JUIsi  BBIPaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3HB COLIMYMA,
OPOJOJDKEHUs 00pa3oBaHMs B Pa3lMYHBIX 00JacTsIX, HE CBS3AHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocCTaBisIOMUMH TIpeAMETa «XUMHUSD» SBISIOTCS 0a30Bble KYypChl —
«Oprannyeckas xumusi» U «OOmIas U HEOPraHWYECKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHUsl KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOMl HAYKH:
CUCTEMa 3HaHUH MO0 HEOPraHMYECKON XUMUH (C BKIIFOUEHHEM 3HAHUM U3 001Ie
XUMUH) U opraHnndeckoil xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUHN TIPU
U3YYCHUH TIpeIMeTa OO0ECIeYrBaeT BO3MOXHOCTh PAaCCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPHUM XUMHUHU.

CrtpykTypa conepkanusi KypcoB — «Opranudeckass xumus» u «OO0mas u
HEOopraHu4ecKkas XuMus» c(HOpMHpPOBaHA B MPOTrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K H3YYEHHI0 Y4YeOHOro marepuaia U O0OYCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  PA3BUTHEM 3HAHUW HA  OMNpPEACIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMYeCKOW XUMHUHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMYECKOW TEOPUU CTPOCHUS OPTraHUYECKHUX
COCIMHEHMI, a TakKe Ha YPOBHE CTEPEOXHMHUYECKHX U AJIEKTPOHHBIX
IpeACTaBlIeHU O cTpoeHuu BemiecTB. CBefeHUs 00 HU3y4aeMbIX B Kypce
BEILIECTBAaX JAlOTCS B PAa3BUTUM — OT YIJIEBOJAOPOAOB JO  CIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX CO€IMHEHUN. B Kypce opranudeckol Xumuu
MOJIy4alOT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI TEPBOHAYAJBHBIE TMPEACTABICHUS O XHUMHUYECKOM CBA3W,
KJIaCCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHS, O XUMUYECKOUN PEaKIIHH.

[Tog HOBBIM yrioM 3peHUss B TpeaMere «XuMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCs W3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpEeTUYECKH MaTepuainl U (HAKTOJOTUYECKUE CBEICHMUS O BEIIECTBAX U
XuMu4eckoi peakiuu. Tak, B yacTHOCTH, B Kypce «O01ast 1 Heopranmieckas
XUMUSD» O00Yy4arolmuMCs TPEIOCTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKUX M METOJOJIOTMYECKUX
MO3UIMH, TIIyOKEe MOHATh UCTOPHUUECKOE U3MEHEHHEe (DYHKIIMM 3TOro 3aKOHA —
0T 00001IaroIIel 10 0OBIACHSIONIEH U MPOTHO3UPYIOIIEH.

Enunasg cucremMa 3HAHMM O BaXHEHMIIIMX BEIIECTBaX, HMX COCTaBe,
CTPOCHUHU, CBOMCTBAX W MPUMEHEHWHU, a TAKKE O XUMHUYECKUX PEAKIUAX, MX
CYIIHOCTH M 3aKOHOMEPHOCTSX MNpOTEKaHus AomnojHsercs B kKypcax 10 u 11
KJIACCOB DJIEMEHTAMHU COJCPI)KaHUSA, WMCIOMIMMH KyJIbTYPOJOTHUYECKUN U
MPUKIIATHON XapaKTep. DTU 3HAHUS CMOCOOCTBYIOT IMOHMMAHUIO B3aUMOCBS3HU
XUMUU C JPYTUMH HAyKaMH, PACKphIBAIOT €¢ poJib B TMO3HABATEIBLHOW U
MPAKTUYECKOMN JIEATEILHOCTH YEJI0OBEKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHUS
K TPOIeCCYy TBOPUYECTBA B 00JIACTH TEOPUU M TMPAKTHUYECKUX MPUIOKEHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYHMMBIX TMpoOJeMaxX, CBS3aHHBIX C XHUMHEH, KPUTHYCCKU
OCMBICTTUBATh HWH(MOPMAIMI0O W TPUMEHATh €€ IS TONOJHEHUS 3HAHWM,
peIIeHUs] HMHTEIUICKTYATbHBIX M OKCIEPUMEHTANIBHBIX HCCIIEIOBATEIHCKUAX
3amad. B memom coxepkanne ydeOHOTO mpeaMera «XUMUsS) JaHHOTO YPOBHS
W3y4eHUsST  OPUEHTUPOBAaHO Ha  (GOpPMHpPOBAHHWE y  OOYyYarOUUXCS
MHUPOBO33PEHYECKON OCHOBBI JIJIsi TIOHUMAHUS (PHIIOCOPCKUX UCH, TAaKUX KaK:
MaTepUalibHOE  €AUMHCTBO HEOPraHMYECKOT0 W  OPraHUYecKOro  Mupa,
00yCIIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOEHUEM, ITO3HABAEMOCTh



IPUPOJHBIX SBJICHUM IMyTEM HKCIIEPUMEHTA U PEUICHUSI TPOTUBOPEUUN MEKITY
HOBBIMH (paKTaMU U TEOPETUYECKUMH MPEIOCHUTKAMH, OCO3HAHUE PO XUMHUU
B pEUICHUH OHKOJOTMYECKHUX TpodsieM, a Takxke MpoljeM cOepexeHus
HSHEPIreTUYECKUX PECYpPCOB, CBIPhS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHayoB.

B mane pemeHuss 3amady  BOCHUTAHUS, PAa3BUTHUS M COLMATU3ALMH
oOydJaronuxcsi MPUHATHIE MPOrPaMMOM MO XMUMHUH TMOAXOAbl K OIMpPEIeSICHUIO
collepKaHUsI W TIOCTPOEHUSl TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHI, HMEIOMIMX 0a30BOE 3HAYCHHUE IS
pPa3IMYHBIX BHUJOB JACSATEIBHOCTU: pEIICHUS NpoOseM, MOHWCKa, aHalu3a |
00paboTkn  MH(pOpMAIMK, HEOOXOAUMBIX JUII  MPUOOPETEHUS  OMBITA
PAKTUYECKON U HCCIIEOBATEIBCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B MO3HAHUU XUMHUH.

B mpaktuke mnpenogaBaHus XMMHH Kak Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHEro oO0Iiero ooOpa3oBaHus, IpH
OTIpENICTICHUN COJIEPKATEIHHOU XapaKTEPUCTUKU IIeJIe M3Yy4EeHHs TpeaMeTa
HaIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJULIUOHHO MPHU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKW Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, IMPAKTUUYECKOW JEATEIbHOCTH YeJOBeKa W KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOYKU 3PEHUSI TaKOU
MOJAXO0J K ONpPENENCHUI0 LeJied W3y4eHHs] TMpeaMeTa SBISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO MaHHOM TOYKE 3pEHHUS TJABHBIMU LENSMU M3YyUYCHUs TIPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) sIBASIIOTCS:

e (dopMUpPOBAHHE CHUCTEMbl XHMHYCCKMX 3HAHUHW Kak BakHeHIen
COCTaBJISIFOIIENM €CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOpPOHM JIeKaT KItOUEBbIC TMOHATHS, (yHIAMEHTAJIbHBIE 3aKOHBI U
TEOpUU XHUMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE M TOHUMaHUE
CYIIHOCTH JIOCTYMHBIX OOOOIICHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE W pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaxX
MO3HAHUSA BEIIECTB M XHMHUYECKUX pEeaKIuil, HEOOXOIUMBIX ISt
OpUOOpPETeHUs] yMEHUW OPHEHTHPOBATHCA B MHUPE BEIIECTB U
XUMUYECKUX SIBICHUH, UMEIOIHUX MECTO B MPUPOJIE, B MPAKTUYECKON U
MMOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUW U CIOCOOOB  JCATENBHOCTH, CBSI3AHHBIX C
HaOMIOZACHUEM ©  OOBSICHEHMEM  XHMHUYECKOTO  DKCIIEPUMEHTA,
coOro/IeHreM TMpaBuil 6€30MacHOT0 0OpaIleHUs C BEIIECTBAMH.

Hapsiny ¢ »TuMm, conmepkaTenbHas XapaKTepuUCTUKa Ielied W 3aj1ad
M3Y4YEeHUS MpeaMeTa B MPOrpaMMe MO0 XMMHUHU YyTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHETO OOIIero
oOpazoBanusi. CerojHsl B MPENOIaBaHUN XUMUU B OOJIBIIICH CTENEHU OTHAETCS
MPEANOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJEpXKaHUs  OOy4YeHUs,
OPHUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa30BaTeIbLHOM
OpraHM3aliy, BIAJCIOIIEr0 HE HAO00pPOM 3HaHUW, a (YHKIMOHAIBHON
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMHU 1 YMEHHSIMU aKTUBHOTO TOJTYyYEHUS 3HAHUH
Y IPUMEHEHUS UX B PEATbHOM KU3HU JJIS PEIICHUS TPAKTUIECKUX 3a71a4.

B cBsi3u ¢ 3TUM mpu U3YyYEHHWHM TpeaMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3HAYCHHE MPUOOPETAIOT TAKKE MENN U 33]1a4H, KaK:

aganTanys OOyYaromIMXcsl K YCIOBHUSIM JHHAMHUYHO Pa3BHBAIOMIETOCS
Mupa, (opMUPOBaHHE HWHTEIUICKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOH K



caMOOOpa30BaHMIO,  COTPYAHHUYECTBY,  CAMOCTOSITCILHOMY  TPHHITHIO
IPaMOTHBIX PEIICHHH B KOHKPETHBIX >KM3HCHHBIX CHTYaIUSIX, CBSI3aHHBIX C
BEIICCTBAMH U UX IPUMCHEHHUEM;

dopMupoBaHHe y OOYYarOIIMXCS KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIICTCHIINI), UMCIOIINX YHHUBEPCATbHOE 3HAYCHHE ISl PA3IUYHBIX BUJIOB
JCSATENIPHOCTH:  pPEIIeHUs MpoOJjeM, TOoWCKa, aHanu3a ©u  00paboTKu
UHPOpMAIIMU, HEOOXOMUMBIX I TIPUOOPETCHHsI ONbITa JEATEeIHHOCTH,
KOTOpas 3aHUMaeT BaXHOE MECTO B IMO3HAHWW XUMHH, a TaKXKe JJIsl OICHKHU C
MO3UIIMA DKOJIOTHYECKOW Oe30MacHOCTH XapaKTepa BIUSHHUS BEUIECTB U
XUMHYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOTHYIO CPENY;

pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW O00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOPETaTh
HOBBIC 3HAHUS 110 XMMHH B COOTBETCTBHHU C JKU3HCHHBIMH ITOTPEOHOCTSIMH,
UCTIOJb30BaTh COBPEMCHHBIE HH(DOPMAIIMOHHBIC TEXHOJIOTMH I TIOMCKAa U
aHaM3a Yy4eOHOW W HAYYHO-TIOMYJISSPHOW WHQPOpPMAIUU  XHUMHYECKOTO
COJIepIKaHUS;

dopMuUpOBaHHE U pa3BUTHE Y OOYyYAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBINUICHHS, HaOII0AaTeIbHOCTH, COOPaHHOCTH, aKKypPaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOMWMBI, B YAaCTHOCTH, IMpPH IUTAHUPOBAHWH U
NIPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaImUXCcs YOSKIEHHOCTH B TYMaHUCTHYECKOH
HaNpPaBJIEHHOCTH XUMHHU, €€ BKHOW POJU B PEIICHUH TIOOATBHBIX MPOOIeM
paIoOHAaIBFHOTO MPUPOOIIOIB30BAHHMS, TIOMTOJTHEHUS YHEPTETHUECKUX PECYPCOB
M COXpaHCHUS TPHPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
OCpe)XKHOTO OTHOIICHUS K TIPHPOJE H CBOEMY 3JI0POBBIO, a TakKkKe
NPUOOPETEHUS OIBITA HWCIIOJIb30BAHUS TTOJIYYCHHBIX 3HAHHWHA JUISI TPUHSATHS
I'PaMOTHBIX PEIICHU B CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydeOHOM muaHe cpemHero oOmmero oOpa3oBaHUS MPEAMET «XHMHS»
0a30BOro0 ypOBHS BXOJWT B COCTaB TpeaMeTHOW obOmactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHD».

OOmiee ymcmo 4YacoB, OTBEACHHBIX JUIsI M3YYCHHUS XWMHHU, Ha 0a30BOM
ypOBHE CpeAaHero o0Iero oopa3zoBanus, coctasisier 68 yacon: B 10 kiacce — 34
gaca (1 wac B Hememo), B 11 kmacce — 34 uaca (I uyac B Hemeno).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHuyecKo XUMHUU: €€ BOSBHUKHOBEHHUE, PA3BUTHE U 3HAUEHUE
B IIOJIyYEHHUH HOBBIX BEIIECTB U MATEPHUAIOB. TE€OpHUS CTPOCHHS OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTYypHBIE
(dbopMyibl OpraHUYecKUX BellecTB. [ 'omosorus, usomepus. XuMUUecKasi CBSI3b
B OPraHUYECKUX COCIMHEHHUIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenre o  KilaccU(DUKAIMM ~ OPraHUYECKUX  BEIICCTB.
Homenkiatypa oprannueckiux coeJuHEHUH (CUCTEMaTHYecKasi) U TPUBHAIbHbBIC
HAa3BAHUS BAXHEUIINX NPEACTABUTEIICH KIIACCOB OPraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX MPEBPAILICHHI:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYECKHX BEHIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJIEJIMPOBAHME MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJACHUE U
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPAIICHUIO OPraHUYECKUX
BEIIECTB MPU HarpeBaHuu (IJIaBjieHUE, OOYTIIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHMYECKUU psAn. MeTraH u 3TaH —
POCTEUIITNE MPEACTABUTEIN ajJKaHOB: (U3MYECKHE U XMMHUYECKHE CBOWCTBA
(peakiuu 3aMellleHHs W TOPEHUs), HaXOXKACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKHUI psAl. DTUJIIEH U MPONUIIEH
— NPOCTEUIINE MPEACTaBUTENN AJIKEHOB: (PU3MUYECKHUE U XUMUYECKUE CBOWMCTBA
(peakuuu TUAPUPOBAHUA, TaJOTEHUPOBAaHMS, TUIpATallUd, OKUCICHHUS H
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u metunOyTaauen-1,3: cTpoeHne, BaKHEUITHE
XUMHUYECKUE CBOMCTBA (peaxmms MOJTMMEPU3AITUN). [Tonyuenue
CHHTETUYECKOIO KayuyyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUN ps.
AlLleTWIIEH — TPOCTEHIINI MPEACTaBUTENb aJIKUHOB: COCTaB, CTPOCHHUE,
¢usnueckue M XUMHYECKHE  CBOWCTBAa  (peakiMu  TUIPUPOBAHMSI,
rajoreHUpPOBAHUS, THIPATALIMY, TOPEHUS ), TOJTYYEHHUE U IPUMEHEHNE.

Apenbl. ben3zoin: cocras, cTpoeHue, Gu3nuecKkue U XUMUYECKUE CBOWCTBA
(peakuuy TaJOr€HUPOBAHUS W HUTPOBAHUS), MOIYYEHHE M MPUMEHEHHUE.
Tonyon: cocmae, cmpoenue, guaudeckue u Xumuyeckue ceolicmea (peaxyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUs), NoJydyeHue u npumenenue. TOKCUYHOCTH
apeHoB. ['eHeTMueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKALMMU K
Pa3JIMYHBIM KJIacCaM.

[IpupoHbIE UCTOYHUKHM YIJIEBOAOPOAOB. [IpUpOaHBIM Ta3 W NOMYyTHBIE
Hedrsapie Tazel. HedTs 1 € mpoucxoxaenue. CrnocoOsl nepepadoTku HedTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKHil), nmuponu3. [IpomyKTbl
nepepaboTku HedTH, UX TNPUMEHEHHE B TMPOMBIIUIEHHOCTM WU B OBITY.
KameHHbIi1 yroiaps 1 IpOAYKThI €ro nepepaboTKH.

DOKCneprUMEHTAIbHBIE METOABl W3Y4YEHHUs BEIIECTB M WX NPEBPALLECHUIN:
O3HaKOMJIEHHE ¢ oOpasliaMy IJJacTMacC, Kay4yKOB M PE3HMHBI, KOJIEKIUHU
«Hedts» u «Yromp», MOIETUPOBAHWE MOJEKYJ YIJIEBOAOPOIOB U



raJIOTeHONPOU3BOIHBIX, MPOBEJCHUE MPAKTUYECKOW pabOThl: MOIyYEHUE
ATUJIEHA U U3YUYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHI0O XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEMIECTBA WM MPOAYKTAa PEAKUUHA IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEHIECTB WJIM MPOAYKTOB
peakIun).

Kucsiopoacoaep:kamnue oprannyeckue coeInHeHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue U XMMHUYECKHME CBOMCTBA (peakiMu C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NMpPUMEHEHHE. BoJopoaHbIE CBS3M MEXIY
MOJIEKyJIaMU CIUPTOB. JIecTBUE METaHOJa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHOroaToOMHbIE€ CHOUPTHL. OTWUJICHIVIMKOAb W TJIHIEPUH: CTPOEHUE,
duznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIEIOYHBIMU
MeTalJlaMH, KaueCTBEHHAsl Peakilisg Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue Ha
opranusM yenoBeka. [[puMeHneHre rmuuepuHa u 3TUIECHTJINKOJIS.

@deHoJI: CTPOCHHUE MOJEKYJbI, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue gpeHona.

Anpnerunipl U kemowusl. DopManpaeruj, aleTadbICTHA: CTPOCHHE,
du3nuecKkrue U XMMUYECKUE CBOMCTBA (PEaKlMd OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIUH ), TOJyYeHHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KHCIIOThI: CTPOCHHE, (PU3NMUECKHE U XUMUUIECKHE CBOMCTBA (CBOMCTRA,
oOmme [y Kjacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydyeHue W
npuMeHeHne. CTeapruHOBasi U OJIEMHOBASI KUCIIOThI KaK MPEACTABUTENH BBICIINX
KapOOHOBBIX KHCJOT. MpbIja Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

Crnoxxable >QUpbl Kak TPOW3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cnoxkubiX dpupoB. Kupwel. [wapomus xupo. [IpuMeHeHue KUPOB.
buonornueckas poJsb :KUPOB.

VYrneBompl: cocraB, KiaccupuKanus —yrieBogoB  (MOHO-, JH- U
noymMcaxapunbl). [Joko3a — TPOCTEUIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcugom meau(ll), oxucnenne aMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXK/IEHWE B MPUPOJIE, TIPUMECHECHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak ©30MeP TITHOKO3BI.

Kpaxmain u nemnono3a Kkak npupoiHbie moaumepbl. CTpoeHUe Kpaxmana u
uesntono3bl.  DPU3MYECKHe W XHMMHYECKHE CBOMCTBA Kpaxmalia (THUIpOJIN3,
KaueCTBEHHAS PEaKIHsl C HOJIOM).

OKCIEpUMEHTaIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
MPOBE/ICHNE, HAOIIOICHNE U OMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcuznoM menu(ll)), MHOrOaTOMHBIX CIHPTOB (B3aUMOJIEHCTBHE TIIMIEPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u rumpokcumom memu(ll), B3ammopmelicTBue Kpaxmana c
MOJIOM), TPOBEACHUE MPAKTUYECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnbie 3anaum.

Borunicnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuud (Macchl, 00bEMa,
KOJIMYECTBA HCXOAHOTO BEHIECTBA WJIM MPOJAYKTAa pPEaKIUH IO H3BECTHHIM




Macce, 00bEMY, KOJIMYECTBY OJIHOTO W3 HMCXOJHBIX BEIIECTB WM IMPOTYyKTOB
peakIun).

A3oTcojiepKalye OpraHuIecKie COeTMHECHN.

AMUHOKHUCIIOTBI ~ Kak  aM(pOTepHbIE  OPraHUYECKHUE  COCAMHCHHS.
du3nveckue U XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPE TIHIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mpupoaHBIE BBICOKOMOJEKYISIpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBAa OEIKOB:
THJIPOJIN3, ICHATYypallusl, KAYeCTBEHHbIC peaKlny Ha OeJKH.

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
HaOJI0JICHNEe W ONHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OCEIKOB
IIPY HarpeBaHWU, IIBETHBIE PEAKIIUU OCIIKOB.

BrbicokoMoieKkyJIsIpHbIE COeTMHEHUST

OcCHOBHBIE TIOHSTHS XMMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AINU, CPEIHSS
MOJIeKyJisipHass Macca. OCHOBHBbIE METOJAbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TTOJIMMEPHU3ALINS U TTOJTUKOHACHCAITHS.

OKCnepyUMEHTAIbHBIE METOAbl M3YyUYCHUsI BEIIECTB U UX MPEBPAILCHUIA:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHNX
€CTECTBEHHO-HAYYHBIX TIOHSITHM, TaK W TOHATHUMA, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TIOHSTHSA: SIBJIGHWE, HAY4YHBIA (aKT,
TUIO0TE3a, 3aKOH, TEOPHs, aHalu3, CUHTE3, KiacCU(UKAIUs, MePUOIUIHOCTD,
HaO0JII0ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE.

®dusuka: wmatepus, DJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, 6uocdepa, oOMEH BEUIECTB B OpPraHuU3MeE,
doToCcHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTJIEBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE TIOPOJbI, TOJE3HBIE WCKOMAeMBbIE,
TOTUTUBO, PECYPCHI.

TexHonOTHSA: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIHLHOTO TMHUTAHUA,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHBIC W KOCMETUYECKUE Mpenaparsl, MaTepHaIbl
13 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMHUUEeCKUN 3neMeHT. AToM. Sapo atoma, H30TONBIL. DJIEKTPOHHAs
000JI04YKa. DHEPreTUIeCKUe YPOBHHU, TIOAYPOBHU. ATOMHBIE OpOuTanw, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeIeIeHHs] HIEKTPOHOB IO OPOUTANISIM B aTOMax
AIIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

Ileppognueckut 3akoH u llepmomanueckass cucremMa XHMHYECKHX
snementoB JI. WM. MengeneeBa. CBs3p MEPUOAUYECKOrO 3aKOHA U



[lepuonnyeckorn cuctembl xumuueckux siemeHToB [l M. Menneneea ¢
COBPEMEHHOW TEOpPUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMHU MPOCTHIX U CIOKHBIX
BEILIECTB M0 TpyHIaM MW MNEpHOoAaM. 3HAYEHUE NEPUOJMYECKOTO 3aKOHAa B
Pa3BUTHH HAYKH.

CrpoeHne BemiecTBa. XHMHUYECKAs! CBSA3b. BHABI XUMHYECKOW CBS3U
(xoBayieHTHAsl HEMOJSIPHAs U TOJIApHAs, HOHHAsI, METa/lInyeckasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOM CBsi3M (OOMEHHBII U JIOHOPHO-
akuenTopHslii). BomopoaHas cBs3b. BaneHTHOCTb. DNEKTPOOTPULIATEILHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa MONEKYJISPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEIIECTBA. [HUIBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAJUIMUYECKON PEIIETKH.

[TonsTre 0 nucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 10151 BelIecTBa B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COCAMHEHUM. Homenknarypa
HEOPraHUYECKUX BEILIECTB. | eHeTnueckas CBs3b HEOPraHWYECKUX BELIECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KJIacCcaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKHMX peakiuid B
HEOPraHUYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacCChl BEIECTB,
3aKOH COXPAHEHUS U IPEBPALLCHUS SHEPTUH TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3jiM4HbIX (HaKTOPOB.
OOpatumbie peaknuu. XUMUYECKOe paBHOBecue. DakTOpbl, BIUSAIOINIME HA
COCTOsSIHME XUMH4YeCKOoro paBHoBecus. [Ipuniun Jle larense.

Onektponutuyeckas nuccoruanus. CUIbHbIE W CIa0ble 3JICKTPOJUTHI.
Cpenla BOJIHBIX pacTBOPOB BELIECTB: KUCIAsl, HEUTpaibHAsI, IIEJIOYHAS.

OKUCANTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPALICHUIL:
nemoHcTpanus tadmui «lleproguyeckas cucreMa XMMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yueHue MOJIEICH KPUCTALTUYECKUX PEIIETOK, HaOII0IeHUE
U OINHUCaHWE JIEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3yiokKeHUE
IIEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOPaA, OINPEACIEHUE CPEIBI
pacTBOPOB BEIIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO WHAWKATOPA, pEaKIuu
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pazmudHbIX
(haKkTOpPOB Ha CKOPOCTh XUMHYECKON PEaAKITHI.

Pacuérnble 3anaumn.

Pacuérel 10 ypaBHEHMAM XUMHYECKMX pEAKLHMH, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, PACUYETHI C HMCIOJIb30BAHUEM MOHSTHS «MAaCCOBast
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeranmner. Ilonoxenne HemeramioB B Ilepumoguueckoit cucreme
xuMudeckux 3memeHToB JI. V1. MenaeneeBa 1 0COOCHHOCTH CTPOSHHUSI aTOMOB.
@u3nvecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BAXKHEHIITUX HEMETAILJIOB (FaJlOr€HOB, CEpPbl, a30Ta,
dochopa, yrmepoma ©W  KpeMHHS) W HUX  COSAWHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUI ).

IIprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Merannel. [lonoxenne metaiuios B [lepuonnueckon cucreMe XUMUYECKAX
anemeHToB JI. M. MenneneeBa. OCOOEHHOCTHM CTPOEHMS BJIEKTPOHHBIX



000J104eK aTOMOB MeTajlioB. O0mue puzndeckue cBoiicTBa MeTaioB. CIlIaBsl
METAJUIOB. DJIEKTPOXUMUUYECKUN psii HAIIPSHKEHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BOKHEUIIMX META/UIOB (HATpHM, Kalui, KaJabIlUi,
MarHui, allOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OG6mue crocoObl MoJydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAIbHBIC METOJbl U3YYEHHUSI BEIIECTB M MX IPEBPAICHUM:
W3Y4YeHHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ/1au, HAOJIOJCHUE W ONMUCAHHE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  AJIOMHHHUSA C
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4eCTBEHHbIC PEAKIUM Ha KaTUOHBI
METaJIJIOB).

PacuérHrpie 3a1aun.

Pacuétel Macchl BelecTBa Wik 00bEMa Ta30B 10 U3BECTHOMY KOJUYECTBY
BEILIECTBA, MAacce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
pacuéTbl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumum B o0ecrieueHrH SKOJOTUUECKOM, SHEPTETHUYECKON U TTUIIIEBOM
0€30I1aCHOCTH, Pa3BUTHH MeIUIIMHBL. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX POMBIIIICHHOTO
MOJIYYECHUSI BAXKHEUIIINX BEIIECTB.

YemoBek B MHUpPE BEMIECTB M MATEPUAJTIOB: BAXKHEUIINE CTPOUTEIIBHBIC
MaTepUaIbl, KOHCTPYKIIMOHHBIC MaTe€pHaibl, KpPaCKH, CTEKJIO, KEpaMHuKa,
MaTEpUANIBI IS JIEKTPOHUKH, HAHOMATEpHUaJIbl, OPraHMYECKUE U MUHEPATIbHBIE
yI0OpeHus.

XuMHSL ¥ 3J0POBbBE YEJIOBEKA: IPABWJIA UCIOJB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOTO HCIIOJIL30BaHUS IIPENapaToB OBITOBOM
XWMHH B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanms MeXNpeaMETHBIX CBSI3€M TMpuU  HW3ydyeHUH oOOmed W
HEOpraHuyeckod XuMuu B 11 Kiacce OCyIIeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSTHMA, TaK W TOHSATUMN, SIBISIONAXCS
CHUCTEMHBIMU JJIS1 OTAEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHAJIM3, CHHTE3, KiIacCH(PUKamus, IEepUOIUIHOCTh, HAOII0JICHHE,
AKCIIEPUMEHT, MOJACIUPOBAHHUE, U3MEPEHUE, SIBJICHHUE.

dusznka: Marepus, dHEPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, PaJAOAKTUBHOCTb, MOJIEKYJd, DSHEPreTUYECKUH YPOBECHb,
BCIIIECTBO, TEJI0, OOBEM, arperaTHOC COCTOSHHE BEIIECTBA, (U3UUCCKHE
BEJIMYMHBI U €IMHUILIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kineTka, opraHusM, O3KOocucTeMma, Ouocdepa, MakKpo- H
MHKPO3JICMEHTBI, BATAMHUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE TOPOJBI, TOJE3HBIE WMCKOMAEMEbIE,
TOILIMBO, PECYPCHL.

TexHonorus: XUMHUYICCKas IMPOMBIINIJICHHOCTD, MCTAJLIyprus:,
IMpOU3BOACTBO CTPOUTCIIbHBIX MaTCprajios, CEIbCKOXO03SIMCTBEHHOC
IMpOn3BOACTBO, IMUIIIcBasi IMPOMBINIJICHHOCTD, (bapMaHeBTI/I‘-IeCKaH

MMPOMBINIJICHHOCTD, ITPONU3BOACTBO KOCMCTUYCCKUX IIPCIIApaTOB, IIPOU3BOJICTBO



KOHCTPYKIIMOHHBIX MaTCpuajIoB, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,
HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA IIPOI'PAMMDBI 110
XMMMM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOyJaronMMuUCs TPOrpaMM CpeaHero ooluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM M TpeaMeTHbIM). HayuHo-meTonuyeckol OCHOBOM st
Pa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTrpaMM CPEIHEr0 OOIIEro
00pa3oBaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAaMeTa «XUMUs» HA YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONIUE COCTABISIONINE:

OCO3HaHWE OOYYarOUIUMUCS POCCUICKON TPaKJAaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEAEIIEHHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKJIEHUW JIMYHOCTU Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAayKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IPUCYIIUMU LIETOCTHOMN
CUCTEME XUMHYECKOTO 00pa30BaHus;

HaJIMYMUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMeTa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE YYEOHOW UM BOCIHTATEILHON JIEITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJealaMHl POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
oO0lIIIecCTBE HOPMaMU U TIpaBUJIaMHU TIOBEACHHS, CIIOCOOCTBYIOIIUMU IPOIIECCaM
CaMOIIO3HAHUs, CaMOPa3BUTUSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
0o0yJarommxcs.

JIM4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(OpPMHUPOBAHHOCTh ONBITA TIO3HABATEIHLHOW M TMPAKTUYECKON IeATEIHLHOCTH
0OydJaroIuxcst o peaju3aii TPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCIIE
B YaCTU:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHUS  OOYYAONIMMHCS CBOMX KOHCTUTYIIMOHHBIX TIpaB M
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEJCTABIICHUS] O COIMAJIbHBIX HOpPMaxX M MPAaBUIIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKON [EATEIIbHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITIOJHEHNUN
XUMUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YICOHOU ACATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

LEHHOCTHOTO OTHOUIEHHS K HCTOPUYECKOMY M HAYYHOMY HACIIEIHIO
OTCUYECTBECHHON XUMUM;

YBaXXEHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTHUECKOTO
MIPUMEHEHUSI XUMUU, OCO3HAHUSI TOTO, YTO JIOCTUKEHUSI HAYKU €CTh pe3yJbTar



JUIMTENIbHBIX HAOJIONEHUM, KPOMOTIMBBIX 3KCHEPUMEHTAIbHBIX IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UMHTEpEca W MO3HABATEIBHBIX MOTHBOB B IOJYYEHHH U MOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEJECHNUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTYyallUd, CBSI3aHHBIE C XUMHUYECKUMHU
SABJIEHUSAMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATHh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UILIMI HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBHM ATUX
MOCTYTKOB;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbS:

NOHUMAaHUsl IIEHHOCTEW 370poBOoro u 0Oe3omacHoro obpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3UUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs MpaBuil 0e30MacHOro OOpallleHUs C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJIOBOM JAEATEIBbHOCTH;

NOHUMAHHS IIEHHOCTH TMPaBWUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HU
JIIOJIEH;

OCO3HaHMSI  MOCIHEACTBHUM U  HENPUATHS  BPEIHBIX  IPUBBIUEK
(yrmoTpeOmneHust ajJKoroJsi, HAPKOTUKOB, KypEHHUs );

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEOBATEIHCKON
NeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHMX BHJIAX
NEeATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHHH MPAKTUYECKUX 3a/1ad
COIMAJIbHON HAMpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeCca K MPaKTUYECKOMY HM3YYECHHIO Mpodeccuil pa3inMyHOro pojia, B
TOM YHMCJIE HA OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXEHHUS K TpyAy, JIOIAM Tpylda W pe3yJbraram TpYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHLHON TPaCKTOPHUH
oOpazoBanusi, Oyaymieil mpodeccun U peanu3anud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEHN K XMMUU, UHTEPECOB
1 TTOTpeOHOCTEH 00IIecTBa;

6) 3K0JIOrHYecKOro BOCIIMTAHUS

AKOJIOTUYECKHU I1eJIeCO00PA3HOTO OTHOIICHUS K MPHUPOJE, KaK UCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUsS TJI00aJTHFHOTO XapaKTepa SKOJOTUUYECKHX MpOoOJieM, BIUSHUS
AKOHOMMYECKHX MPOILIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATIBHOW CPEIbI;

OCO3HaHUSI HEOOXOJUMOCTH WCIOJIb30BAHUS JOCTIDKEHUNW XUMUU IS
pelIeHUs BONPOCOB PAllMOHAIBHOTO NPUPOOTOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JEUCTBHUM, NPUHOCAIIMX BPEd OKPYXKAIOLIEH
MIPUPOTHON Cpesie, YMEHHUSI TPOTHO3UPOBATh HEOIArOMPHUATHBIC YKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMbIX AEHCTBUM U MPEIOTBPAIATh UX;

HallMyus Pa3BUTOTO  SKOJOTMYECKOIO  MBIIUICHHS, SKOJOTMYECKOU
KYJbTYpPbl, OIbITA JAESITEILHOCTH SKOJOTMYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA UMHU B II03HABATEIBHOM, KOMMYHUKATUBHON U COLIUATILHOMN



NPaKTUKE, CHOCOOHOCTH W YMEHHSI aKTUBHO TIPOTHUBOCTOSTH WICOJIOTHUH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NOHUMaHUs CHeNu(PUKN XWUMHH Kak HayKH, OCO3HaHUs €€ poimu B
(GopMUPOBAHNHN PAIMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUH I1EJI0CTHOTO
NPEJCTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €MHCTBE MPUPOBI U YETIOBEKA, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS,;

yOexXAEHHOCTH B 0CO00W 3HAYMMOCTH XUMHUHU [JJII COBPEMEHHOM
UBUJIM3AIMKA: B €€ TyMaHUCTHYECKOM HaINpaBIECHHOCTH W Ba)XHOW POJIU B
CO3JJaHUU HOBOM 0a3bl MaTepUaNbHOW KYJIBTYpbI, PELIEHUU TJIOOATbHBIX
npo0sieM yCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
NUIIEBOM ©  DKOJIOTMYECKOM  Oe30MacHOCTH, B Pa3BUTHM  MEIUIIMHBI,
o0ecreueHnr yCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
KaXKJI0TO 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh TOJydyaeMble 3HAHUS JUIsl aHaIW3a M OOBSICHEHUS SBICHUUN
OKPYXAIOIIET0 MUPa U MPOUCXOIANIMX B HEM H3MEHEHUI, YMEHHUS JelaTh
000CHOBaHHBIE 3aKJIIOUCHHUS HA OCHOBE HAyYHBIX (AKTOB U HMEIOIIUXCS
JAHHBIX C IEJIBIO TTOJIYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENLCKON e TeIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY TIOJYYCHHIO HOBBIX 3HAaHUM 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpPECa K  OCOOCHHOCTSM  Tpyla B  pasluyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHUSI y4E€OHOTO MpeameTa «XUMUS»
Ha YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIKOYAIOT:

3HaUMMble 1 (GQOPMHUPOBAHUS ~ MHUPOBO33pPEHHUS  OOydarouIuxcs
MEXIUCUUILUIMHAPHBIE (MeXnpeaMeTHBIE) oOlLIEHAyYHbIE NOHSATHS,
OTpa)karollue IIEJIOCTHOCTh HAYYHOM KapTUHBI MHpPa W CHEIU(PUKY METO/0B
MO3HAHUA, MCHOJB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO,
SHEpPrus, SBJICHUE, MPOLECC, CUCTeMa, HAYYHBIM (hakT, MPUHLHUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIe JENCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATHBHBIE, PpEryJsATUBHBIE), oOecrneunBaroue (HopMUpOBaHUE
(YHKIIMOHAJIBHON I'PaMOTHOCTH U COLIMAJIbHOM KOMITIETEHIIUN 00yYaroIXCs;

CIIOCOOHOCTB o0yyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHMST W  yHHUBEpCAJIbHbIE
yueOHbI€ AEHCTBUS B I03HABATEIBHON U COLMAIBHOM MPAKTUKE.



MertanpeaMeTHbIE pPe3yJIbTAaThl OTPAXKAKOT OBJIAJECHHE YHUBEPCAJIbHBIMU
y4eOHBIMH  I103HABATCJIbHBIMM, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbLHBLIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpOBaTh  IpoOIIeMy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONPEAETATh ILENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTABJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKU MOHATUM U YCTaHABIMBATH UX B3aHMMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TTOHSATHS JIJI1 O0BSICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU IS KiaccH(pHUKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh MPUUYMHHO-CJICACTBEHHBIE CBA3U MEXKIY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PpaCCYXKJICHUA (MHAYKTUBHBIC, IEITYKTHUBHBIC, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pPacCMaTpPHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATh B  MPOIECCE TMO3HAHUSA, MCIOJIb3yeMblE B  XUMHUH
CUMBOJIMUYECKHE  (3HAKOBBIE)  MOJICNIM, NPeoOpa3oBBIBAaTh  MOJCIBHBIC
NPEJICTABICHUS — XMMHUYECKUM 3HaK (CHUMBOJI) »JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW PpEaKIMH — TMPH PEHICHUH Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3ajiau, MPUMEHITh HAa3BAaHHBIE MOJICJIbHBIC
MPEJCTABICHUS IS BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIIECTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKiuii;

dbopmynmupoBaTh €M W 3aJayd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
MMOCTABJICHHBIC M CaMOCTOSITEIbHO C(OPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI TSI (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIaJICTh HAaBBIKAMH CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS W TPOBEICHUS
VYCHHUYECKUX OKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOIIOJaTh 3a
XOJIOM  TPOIIECCa, CAMOCTOSITEIbHO  MPOTHO3UPOBATH €ro  Pe3yibTar,
dbopmynupoBath 00O0OIIEHHUS ¥ BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
PE3yNbTAaTOB UCCIEAOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOACITAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM MPOEKTHOM
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PELICHUS] MPAKTUYECKUX 3aJlady, MPUMEHEHHIO Pa3JIMYHbIX
METO/I0B TTO3HAHUS.

3) padora ¢ nngopmanueii:

OpUEHTHUPOBATLCSA B PA3NTUYHBIX HCTOYHHMKAX WHpoOpManuu (HAy4HO-
MOMYJISIipHAsT JINTEpaTypa XHUMHYECKOTO COJCp)KaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl UHTepHETa), aHATM3UPOBaTh HH(POPMAIIUIO PA3IUIHBIX BUIOB U (opm



NpEACTABICHUS,  KPUTHUYECKH  OLIEHUBaTh €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTD;

(GbopMyIHpPOBATH 3aIIPOCH] U IPUMEHSTH Pa3IUYHbIC METObI IIPU MTOUCKE U
otbope uHpOpPMAIMK, HEOOXOAMMOM IS BBINMOJHEHUS YYEeOHBIX 3ajad
onpenenEHHOro TUIA;

nprOOpeTaTh OMBIT MCIOJB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (QOpMYy MpeCTaBICHUS
uHopManu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYyYHBI S3bIK B KauyecTBE CpeIACTBa Npu pabore ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyueckue u
MaTEeMaTU4YeCKUe) 3HAKU W CHUMBOJBL,  ¢GopMmynbl, aOOpeBUATYpHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M TMPeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJITHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHMKATUBHBIMH JeCTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOW TEeMbl B XOJ€ JHayiora
W/WIN JUCKYCCUH, BBICKA3bIBaTh HUJEH, (HOPMYIMPOBATH CBOM MPEAJIOKECHHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEITLHOCTH,
MOJIYYCHHBIX CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUA XMMHUYECKOTO DKCIIEPUMEHTa, MPaKTUYeCKOW paboThl IO
MCCJICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PeaIM3aIlii yueOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MyTEM
COTJIaCOBAHUS TTO3UIUI B X0J1€ 00CY X ICHHS 1 0OMEHA MHEHHUSMH.

OByajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO TMO3HABATEIILHYIO
JeSITeILHOCTD, OMpeeNsisi e€ IeNMu W 3aJaud, KOHTPOJIMPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH TMpeJiaraéMblii aJIrOpUTM JCHCTBUN TIPH
BBITIOJIHEHUM YYE€OHBIX M HCCIEOBATEIIbCKUX 3aj]lady, BBIOMpaTh Hambosee
3¢ PeKTUBHBIN CNOCOO WX pEIICHHs] ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb  CBOEM  JICSATENBHOCTHU HAa  OCHOBE
caMOaHaJIM3a U CAaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckas XuUMHUS
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh TIPEACTABIACHUM O XHMHYECKOH COCTaBIISIOIIESH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIIIIEHUS ¥ KYJIbTYypbl JIHYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOAMMOW [IJISi PEIICHUS MPAKTHYCCKUX
3alad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MPUPOJHOM CPEJIE;

BIIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHM, KOTOpAas  BKJIKOYACT:
OCHOBOIOJIATAOIINE MOHATUSA (XUMUYECKUI D3JIEMEHT, aTOM, 3JIEKTPOHHAas
0o00J0UYKa aTroMa, MOJEKyJa, BaJEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTD,



XUMHYECKasi CBsI3b, CTPYKTypHas Qopmyna (pa3BépHyTas M COKpalIEHHAs),
MOJIb, MOJISIpHas  Macca, MOJIIPHBIA OO0BEM,  YIICPOAHBIH  CKEJIET,
(GyHKIIMOHATIBHAS TPYINA, paadKal, HU30MEpHs, H30MEpPbI, TOMOJOTHYCCKHIMA
psii, TOMOJIOTH, YTJIEBOAOPOJBI, KHCIOPOA W a30TCOJNEPKAIINe COCAMHCHHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIC COCTUHEHU);
TCOPHUU U 3aKOHBI (TCOPHs CTPOCHHsI OpraHndecKux BemiectB A. M. bytneposa,
3aKOH COXPAaHEHUS MAacCChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK
XUMHAH, MHPOBO33PCHUECKHE 3HAHUA, JIEKAIIFEe B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH XUMHYCCKHX SBICHUH, (HaKTOJIOTHUECKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJIYYCHHH W 0€30MacHOM HCIOJIb30BaHUU
BRXHEHUIIINX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUYCCKOW NEATEIHHOCTH
YeJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHH,
yCTaHABJIMBATh MX B3aHMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIWE MOHSITHS
IIPU OMMCAHUU COCTaBa, CTPOCHUS U MIPEBPAILCHUNA OPTaHUYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIS
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYeCKMX BEIIECTB U YpPaBHEHUH XUMHYECKUX PpEaKIIHi,
U3TOTABJIMBATH MOJIEJIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIsi MIUTIOCTPAIIUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIIICKHOCTD U3yYEHHBIX
OpraHUYEeCKUX BEIECTB MO HMX COCTaBy U CTPOEHHUIO K OIpeAeIEHHOMY
KJIacCy/Tpynne coeauHeHud (yriaeBOAOPOJIbI, KHUCIOPOJ W a30TCOJAEpKAIIHe
COCIMHEHUSI, BBHICOKOMOJICKYJISIPHBIC COCIUHEHHUsSI), JaBaTh MM Ha3BaHUS IO
cuctematuyeckort HomeHkiarype (IUPAC), a Takxke mpuBOAUTh TPUBHUAIILHbBIE
Ha3BaHUS OTNIEIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOIHIICH, alleTUJICH,
ATUJICHTIUKOJIb, TTULEPUH, (heHo, popManbaeru, aleTaibaerul, MypaBbuHas
KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBAsl KHCIJIOTa, CTEApUHOBAas KHUCIOTA,
TII0K03a, (GPYKTO3a, Kpaxmall, IeJUTI0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEAENATh BUIbI XUMHUYECKON CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TMOJOKEHUSI TEOPUU CTPOEHUS
opranuveckux BemectB A. M. byrtiepoBa mjis 0OBSACHEHHS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS;, 3aKOH COXPAHCHHS] MAaCChI
BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3nUecKkrue U XMMHUYECKUE CBOMCTBA TUIMMYHBIX MPEICTABUTENICH Pa3THMYHbBIX
KJIACCOB OPTaHWUYECKUX BEIIECTB (METaH, 3TaH, dTWICH, MPOIUJIEH, alleTUJICH,
Oyramuen-1,3, metmnOyraauen-1,3, 6€H30/1, METaHOJ, TAHOJ, YTUJICHTIUKOIb,
TIIAIEepYH, (EHOJI, alleTalbICTH ], MypaBbUHAS U YKCyCHAs! KUCIOTHI, TIFOKO03a,
KpaxMmaji, [eJUTI0JIo3a, aMHUHOYKCyCHasi  KHUCIIOTa),  WUIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTepPU30BaTh HMCTOYHUKHU
VTIIEBOJOPOAHOTO ChIpbsi (He(PTh, MPUPOIHBIM Ta3, Yroyib), CHOCOOBI HX
nepepadoOTKU U MIPAKTUIECKOE IPUMEHEHHUE MPOAYKTOB IMepepaboOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHU TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTMIECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTa
pEaKIMy MO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HMCXOIHBIX
BEIIIECTB WJIU TIPOYKTOB PEAKITUN);



c(hOpMHUPOBAHHOCT, YMEHHUH BJIQJIETh CUCTEMON 3HAHUM 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUSI, UCTIOJIb3YEMBIX B XUMUU MIPU U3YYEHUH BEIIECTB
U XUMUYECKHX  sIBJeHUW  (HaOJIOJICHHE, H3MEpPEHHE, OSKCIICPUMEHT,
MOJICTUPOBAHUE), HCIOJb30BaTh CHUCTEMHbIC XHMHUYECKHE 3HAHUA IS
NPUHIATUA PEUICHU B KOHKPETHBIX >KM3HCHHBIX CHUTYyallUsiX, CBSI3aHHBIX C
BEIIIECTBAMHU U UX IPUMEHEHUEM;

cOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBUja  IOJIB30BAHUS
XUMHUYECKOM TOCYJION M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BeIeCTBaMU B COOTBETCTBUU C MHCTPYKIHUSIMHU IO BBITTOJTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
AKCIEPUMEHT (MPEBpAILCHHUS] OPraHMYECKUX BEIIECTB IMPU HArPEBaHUM,
NOJIYYEHUE OTUJIEHA M U3YYEHHE €ro CBOWCTB, KA4€CTBEHHBIC pPEaKIIUH
OpraHUYEeCKUX BEIIECTB, JCHATypalusi OCJIKOB NpU HarpeBaHUH, I[BETHHIC
peakiuu OETKOB) B COOTBETCTBUM C MPaBHJIAMH TEXHUKH O€30MACHOCTU IPHU
oOpalieHn ¢ BeleCTBaMH M J1aO0OpaTOpPHBIM O0OpPYJOBaHUEM, MPEACTABIAThH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (POpMyIupoBaTh BBIBOJBI HAa OCHOBE JSTHUX
pE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOPMAIUIO, TOJYy4aeMYyI0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmaiuu, IHTepHeT U Apyrux);

chOpMHUPOBAHHOCTh YMEHHMM  COONIOJATh TpaBWJIa  JKOJOTHYECKHU
11eJI€CO00pa3HOT0 TOBEACHUSI B OBITY W TPYJAOBOM JIEATENHHOCTH B IEJSAX
COXpPAHEHMSI CBOETO 3I0POBbSI U OKPY>Kalollled MPUPOJHON Cpeabl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI HA JKUBBIE OPTaHU3MbI ONPENCIEHHBIX OPraHUYECKHX
BEILIECTB, MOHUMas cMbIci nokazarens I1/IK, moscHATh Ha mpumepax CrocoOb
YMEHBILICHUSI W TPENOTBPAlICHUSI WX BPEIHOIO BO3JAEHUCTBUSI HAa OPTraHU3M
YEJI0BEKA;

JUTsE OOY4arOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL CHETBIX W CIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTteMy oOo3Hauenuid JI. bpaitns npns  3amucu
XUMUYECKUX (OPMYIL.

11 KITACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OOIIass u HeopraHudeckas
XAMUS OTPaXaroT:

c(hOpPMHUPOBAHHOCTh TNPEACTABICHUM: O XHMHYECKOH COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIINIJIEHUS ¥ KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHYECKUX
3alad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MPUPOJHOM CPEJIE;

BIIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHM, KOTOpas  BKJIKOYACT:
OCHOBOITOJIAraoIye MOHATHS (XMMHUYECKHH 3JI€MEHT, aTOM, H30ToI, S-, P-, d-
ANIEKTPOHHBIE OPOWUTATM aTOMOB, WOH, MOJICKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEINEHb OKUCICHUS, XUMHUYECKas
CBsI3b (KOBAJIEHTHAs, UOHHAS, METAJUIMYECKasi, BOJIOPOJIHAS), KPUCTAIIMYECKAs



peLIETKA, TUIIBI XUMUYECKHUX PEAKIIUM, pACTBOP, JIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOIMALIMS, OKHMCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMHUYECKON peakIuu, XMMUYECKOE PaBHOBECHE); TECOPUH MU 3aKOHBI (TEOpus
BJICKTPOJIUTUYECKON Aucconuanuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXpPaHEHHUS MAaCChl BELIECTB, 3aKOH COXPAHEHUS M MPEBpalICHUS
SHEPIruHu MPH XUMHYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJIUYCCKUHN SI3BIK
XMMHWHM, MHUPOBO33PCHUECKHE 3HAHMS, JIeKAlMe B OCHOBE IMOHMMaHMS
NPUYMHHOCTH M CHCTEMHOCTH XHUMHYECKUX SIBJICHUM, (HaKTOJIOTHICCKHE
CBEJICHUS O CBOMCTBax, COCTaBe, MOJYYCHHUU W OE30MaCHOM HCIOJIb30BAHUM
BOKHEUIIIMX HEOPTaHUYECKHUX BEIICCTB B OBITY U MPAKTUUCCKOU JEATEIHLHOCTH
YeJI0BCKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHbIC NMPU3HAKKU TOHATHUH,
yCTaHABJIMBaThb HMX B3aMMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIIME IOHATHS
IIpY OMHUCAHWU HEOPTaHMYECKUX BEIIECTB U X MPEBPAILICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUUECKYIO CUMBOJIUKY IS
coctaBiieHuss (OpPMYJI BEHIECTB W YPaBHCHHH XUMHYECKHUX PEaKIIHH,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTACIbHBIX HEOPTAaHMYECKUX BEIIECTB (yrapHbIil ra3, yrileKUCIbIM ra3, aMMHUaK,
raméHas U3BeCTh, HeTaméHas U3BeCTh, IUTheBas COJa, TUPUT U APYTrHUe);

c(hOPMHUPOBAHHOCTh yYMEHHUM ONPEACNIATh BAJICHTHOCTh M  CTCICHBb
OKHCJICHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSIX Pa3IMYHOTO COCTaBa, BUJ
XUMHUYECKON CBsI3M (KOBaJCHTHAs, MOHHAs, METaJUIMYEcKas, BOJOPOJHAs) B
COCIMHEHUAX, THUIl KPUCTAUIMYECKOM PEIIETKH KOHKPETHOI'O BEIIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, HOHHAs, METAJTMYECKAs ), XapaKTep CPeabl B BOIHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBJINBATh MIPUHAJIE)KHOCTD
HEOPTraHUYECKUX BEIIECTB MO UX COCTaBY K OINpPEACIEHHOMY KJIacCy/TpyIIe
COeNMHEHMI (TPOCThIE BEIIeCTBA — METAUIbl M HEMETaJUIbl, OKCHJIBI,

OCHOBAHMSI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUJIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3aKOHA
J. WM. MeHnngeneeBa ©  JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYIO,
OOBSACHUTENEHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 73yeMeHTOB |—4 mnepuoaoB Ileproanyueckoil CHCTEMBI
xuMudeckux anemeHtoB JI. M. MenpaeneeBa, UCHOb3ys MOHATHS «S-, pP-, d-
ANIEKTPOHHBIE  OpOUTATINY, «QHEPreTUYECKUE  YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTM HM3MEHEHUSI CBONCTB XHMHUYECKHX DJJIEMEHTOB M UX
COCMHEHUN N0 Nepuoaam U rpynmnaM llepuognueckor CuCTeMbl XUMHUYECKUX
sanemenToB [[. 1. Menpaeneena,;

c(hOpPMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHUYECKUE CBONCTBA HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB,
MOATBEPAKIATh CYIIECTBOBAHNE IEHETUUECKOM CBS3U MEXAY HEOPTaHUYECKUMU
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCUPHUIIUPOBATH XUMUYECKUE PEAKIHH TI0
pPa3JIMYHBIM MPU3HAKAM (YUCIY U COCTABY PEArMpyrOIIUX BEIIECTB, TEIIOBOMY
s dexTy peakiuu, U3MEHEHUIO CTETICHEN OKUCIECHUS 3JIEMEHTOB, 00paTUMOCTH
pEeaKLMH, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUHN COCTABIISITH YPABHECHUS PEAKITUI Pa3TMIHbIX
TUIOB, TOJHBIE W COKpAIEHHbIC YpaBHEHHUS pEaKIMid HOHHOr0 OOMEHa,
YUYUTHIBAs YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUU UIYT JI0 KOHIIA;



c(hOPMHUPOBAHHOCTh YMEHHUN TPOBOJAUTH PEAKIHMH, ITOATBEPIKIAIOIINE
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPTraHMYECKUX BEIIESCTB, PACHO3HABATH
ONBITHBIM ~ NyTEM  HOHBI, TPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CYIIHOCTb OKHUCIIHUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIMHA IOCPEACTBOM COCTABJICHUSI AJIECKTPOHHOIO
OanaHca dTUX PEaKIIN;

cOPMHUPOBAHHOCTh ~ YyMEHHUM  OOBSICHATH  3aBUCHMOCTb  CKOPOCTH
XUMHUYECKOM peakluu OT Pa3IudyHbIX (PAKTOPOB; XapakTep CMelIeHUs
XUMHUYECKOTO PaBHOBECHS B 3aBUCMOCTH OT BHEIITHETO BO3JICUCTBUS (IPHUHIIMIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHUMHYECKHUE MPOIECCHI,
JIe)KAIME B OCHOBE MIPOMBIIIICHHOTO MOJYYEHHUSI CEPHOM KUCIIOTHI, aMMHUaKa, a
Takxe CPOPMHUPOBAHHOCTH IMPEACTABICHUN 00 OOIMMX HAyYHBIX MPUHIMIAX U
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM IPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MaccoBasl J0JI BEIIECTBa B paCTBOPE», 00BEMHBIX OTHOIIICHUH T'a30B
IpyU  XUMHUYECKMX pEeaKIMsiX, Macchl BellecTBa WM 00BbEMa Ta30B 110
W3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIH O00BbEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOr0 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHMS MaCChl BEILIECTB, IMIPEBPAICHUS U COXpPaHECHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOMAaTh  TpaBUjia  IOJIH30BAHHS
XUMHUYECKON TIOCY/IOM M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUM ¢ MHCTPYKIIUSIMH IO BBITTOJIHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
AKCIIEpUMEHT (Pa3yioKeHHUE MEePOKCH/Ia BOAOPO/Ia B IPUCYTCTBUHU KaTaln3aTopa,
OIPENICJIEHUE CpEelIbl PAaCTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCATLHOTO
WHIWKATOpa, BIHMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakIuy, peakiud HOHHOTO OOMEHAa, KauyeCTBEHHBIC pEaKIMu Ha CyJbdart-,
KapOoHAaT- M  XJOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHs,  PpCIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7a4d 1o TemaM «Mertammme»y U «Hemeramnel»y) B
COOTBETCTBHM C IIpaBWJIAMH TEXHUKH OC30MAaCHOCTH MNpHU OOpaIieHunu ¢
BEIIECTBAMU M JIA0OPATOPHBIM OOOPYAOBAaHHEM, MPEICTABIATH PE3YyJIbTATHI
XUMHUYECKOTO DKCIIEPUMEHTa B (popMe 3amuch ypaBHEHUH COOTBETCTBYIOIIHMX
peakimii 1 GopMyIUpPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

c(hOPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMUUYECKYIO
uH(popMaIMio, TOIyYaeMyl0 H3 pPa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, MTHTepHET U JpYyTuX);

chOPMHUPOBAHHOCTh YMEHHMM  COOJIOJATh TMpaBWJIa  JKOJOTHUECKH
IIEJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IEIAX
COXPaHEHHs CBOETO 3JI0POBbSI U OKPYKAIOILIEH MPUPOJHOU CPEAbl, OCO3HABATH
ONACHOCTh BO3JICHCTBUS Ha >KHUBBIE OPraHU3Mbl OIPECIEHHBIX BEIIECTB,
moHnMas cmbic  Tokazatens IIJIK, moscHATP Ha mpuMepax CHocoObI
YMEHBIIICHUSI U TPEJOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJIOBEKA;

JUTSI OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JTOCTYIHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;



JUISL CIIETIBIX W CHa0OBHIASIIUX OOYyYalOlUXCsi: YMEHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cUcTeMy oOo3HaueHuit JI. bpains ngna  3anucu
XUMHAYECKUX dbopmy.
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Ne

~

Tema ypoka

KoaunuecTBO 4acoB

KonTpoJibHbIE

Bcero
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer oprannyeckoit
XHUMHH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OPraHNYeCKUX COCTMHEHUHN
A. M. bytiieposa, €€
OCHOBHBIE ITOJIOKEHUS
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[IpakTuueckas padora No 1.
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W3Y4YE€HHE €ro CBOMCTBY

Ankanuensl. byranuen-1,3 u
MetunOyraaueH-1,3.
[TonydyeHne CHHTETUYECKOTO
Kay4yKa U pe3UHbI

10

AJKUHBL: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTMYECKUH PSILI.
AneTuieH — npocTenInn
MIpPe/ICTaBUTENb aJTKUHOB

11

Brruncienus no YpaBHCHUIO
XHUMHYECKOU pCaKknunn

12

ApeHbl: 6€H30J1 ¥ TOJIYOJ.
TokcuyHOCTH apeHOB

13

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB,
MPUHAJICKAINX K
pa3IMYHBIM KJlaccam




14

IIpupoHbIE UICTOYHUKHU
YTJIEBOJAOPOAOB: IPUPOAHBIN
ra3 ¥ onyTHble HeTAHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKH

15

IIpupoiHbIE UICTOYHUKHU
YTJIIE€BOLOPOAOB: IPUPOAHBIN
ra3 4 NOIyTHbIE HEPTSHbIC
rassl, HeTh ¥ MPOJYKTHI €&
nepepaboTKH

16

KoHntposnbHas padorta mo
pazneny «YTIeBOA0POIb»

17

[IpenenbHbIE OHOATOMHBIE
CHUPTHI: METAHOJI U 3TAHOIL.
Bonoponnas cBs3b

18

MHOroaroMHsbl€ CIIMPTHI:
STUJICHIJIMKOJb U TIIMLEPUH

19

@DEHOJI: CTPOCHUE MOJIEKYIIBI,
¢bu3nuecKkne 1 XuMHYECKHe
CBOMCTBA, IPUMEHEHUE

20

Anpaeruabl: hopManbaeru
" anetanbiaerun. AnieToH

21

OnHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAas U YKCYCHas

22

[TpakTuyeckas pabora Ne 2.




«CBoiicTBa pacTBOpa
YKCYCHOW KHCIIOTBI»

23

CreapuHoBas U 0JICMHOBAsI
KHCJIOTBI, KaK
MPEJCTABUTENN BBICIIUX
KapOOHOBBIX KHUCJIOT

24

MpbLia Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIEE ICHUCTBHE

25

Crnosxubie 3¢upbl Kak
MIPOU3BOHBIE KAPOOHOBBIX
KUCJOT. ['MaposIn3 CI0KHBIX

3¢upos

26

Kupsr: runponus,
pUMEHEHHE,
OuosI0rMuecKas pojb )KUPOB

27

VYrieBoabl: cOCTas,
KJIacCU(PUKAIIHS.
Baxneiimne npeacraBuTenu:
TII0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemnrono3a kak
MIPUPOIHBIE ITOJIUMEPEI

29

KonTponpHas pabota mo
pazneny
«Kucnopoaconepxaiue




OpraHn4€CKUC COCAUHCHU I

30 AMMHBI: METUJIAMUH U

AHUJINH

AMHHOKHCIIOTHI KaK
aM(pOTepHbIC OPraHUYECKUE
31 COEIMHEHMS, UX
OHOJIOrHYecKoe 3HaAUYECHHE.
Ilerrtuanl

Benku kak mpupoHbIe
32 BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

OCHOBHBIE ITIOHATHSA XUMUU
33 BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUN

OcHoBHbBIE MCTOAbI CHHTC3a
BBICOKOMOJICKYJIAPHBIX

34
coeauHenuil. [lmactmaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KITACC

Ne

~

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbBIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

XUMHAYECKUI J1eMEHT. ATOM.
DnexkTpoHHas KOH(UTrypanus
aTOMOB

Ilepuonuueckuii 3aKOH U
[lepuonuueckas cuctema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa, UX CBA3b C
COBPEMEHHOU TEOPUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX IEMEHTOB U
UX COCTUHEHUH 110 TPyIIaM 1
nepuoaaM. 3HaUCHUE
NEePUOINYECKOT0 3aKOHA U
CHCTEMbl XMMUYECKHX JIEMEHTOB
J.. Menneneesa B pa3BUTUU

HayK{

Crpoenue BeniecTBa. XuMHUUYECKast
CBA3b, €€ BUIbl; MEXaHU3MBI
00pa30BaHMs KOBAJIEHTHOM CBS3H.




Bonopoanas cBsi3b

BanenTHOCTS.
DNeKTPOOTPULIATETLHOCTD.
Crenenp okuciieHus. BemecTsa
MOJICKYJISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOCHUS

ITonsatue o AUCIICPCHBIX CUCTCMAX.
HUctunnsie n KOJIJIOUIHBIC
pacTBopsl. MaccoBas 101
BEIIIECTBA B paCTBOpPE

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCIMHEHUN.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanms xumuaecknx
peakuil B HEOPraHUYECKON U
OpraHUYEeCKON XUMHH. 3aKOH
COXPAaHEHHUs MacChl BELIECTB;
3aKOH COXPaHEHUs U MPEBPALLECHUS
SHEPTHUH MPU XUMUYECKUX
peakuusx

Ckopoctb peakiu. OOpaTuMble
peakuuu. XUMHUYECKOE
paBHOBECHE

10

[TpakTuyeckas padora Ne 1.




«BnusiHue pa3nuyHbIX (aKTOpOB
Ha CKOPOCTh XUMUYECKOMN
peakumn»

11

DNeKTpoNIUTHYECKast
mucconuanud. Ilorarue o
BOJIOpOIHOM Toka3arese (PH)
pactBopa. Peakiuu noHHOTO
oOMeHa. ['uaponu3 opraHuuecKux
Y HEOPraHWYECKHX BEILECTB

12

OKHUCIIUTEIHLHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIHH.
[TonsiTrie 00 3MEKTpOIIH3E
pacIuiaBoB U pacTBOPOB COJICH

13

Kontposnbnas paboTta mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

14

Mertannsl, UX IOJIOKSHHUE B
[Tepuonnueckoit cucreme
XUMHUYECKUX djieMeHToR /1. M.
MeHeneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O01ue
(u3nuecKkre CBOMCTBa METAIIOB

15

Cru1aBbl METAJIJIOB.
DNEKTPOXUMHYECKUN PsijL
HanpsHKeHUH MeTalioB

16

XHWMHYECKHE CBOMCTBA
BAXHEHIINX METAJUIOB (HaTpui,




Kalui, Kalblui, MarHUH,
AITIOMUHUIA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA Xpoma,
MEIU U UX COCIUHECHUNU

18

XUMUYeCKHe CBOMCTBA IIUHKA,
J)KeJle3a U UX COeIUHEHUN

19

[IpakTuueckas padorta No 2.
"Pemenue sKkCriepuMeHTaIbHbBIX
3a1ad4 1mo reme «MeTtamis"

20

Hemeramiel, X monoxeHue B
Ilepuonuueckoi cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MenaeneeBa 1 0COOEHHOCTH
CTPOEHUS ATOMOB

21

du3nyecKue CBOMCTBA
HEMETAJUIOB. AJIOTPONUS
HEMETaIJIOB (Ha mpuMepe
KHCII0po/ia, cephl, hocdopa u
yriiepoa)

22

XHUMHYECKHE CBOMCTBA TaJIOTEHOB,
Cephl U UX COCTMHEHUN

23

XHUMHUECKHE CBOMCTBA a30Ta,
docodpa u UX coeTMHEHMIA

24

XHUMHUYECKUE CBOMCTBA YIIIEpOa,
KpEMHUA U UX CoeJII/IHeHI/Iﬁ

25

[IpuMeHeHne Ba)KHENIINX




HEMETAJJIOB U UX COCIUHEHUN

26

O0001IeHe B CUCTEMATH3aIs
3HaHUH 110 Teme «HeMeTamably.
Brrunciienus 1o ypaBHEHUSIM
XMMHYECKHUX PEaKUUi U
TEPMOXUMHUYECKHUE PACYETHI

27

[IpaxTuueckas padora Ne 3.
«PGHIGHI/IG 3KCHCpI/IMeHTaJII)HI)IX
3agad o teMe "Hemeramier"»

28

KontponbHas paboTa mo temam
«Metamey U «Hemetamie

29

HeOpFaHI/I‘leCKI/IC H OPraHUu4CCKHUC
KHCJIOTHI. HCOpFaHI/IIIGCKI/IC u
OpraHn4€CKUC OCHOBAHHUA

30

AmdoTepHbIe HEOpraHU4ecKue 1
OpPraHUYECKUE COCTUHEHMS.
I'eneTnueckas cBs3b
HEOPraHMYECKUX U OPraHU4eCKUX
BELIECTB

31

Ponb xumum B oOecrieueHUH
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBON O€30MacCHOCTH, Pa3BUTUHU
MEIUIIAHEI

32

[IpencraBnenust 06 0OmUX
HAYYHBIX IPUHITUITAX
MIPOMBIIIIJICHHOTO TTOJTydeHUS




BaXKHEUIIINX BEIIECTB

YemoBek B MHUPE BEIIECTB U

33 1
MaTepHasoB

34 | XuMmus u 310pOBBE YeIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
* Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxkimonepHoe obuiectBo «M3marensctBo «lIpocBemienue»

» Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIA

O. C. TI'abpuensn, U. I'. OctpoymoB HacronbHast kuura yuurtens «Xumus», 10
kiacc. M. — Jlpoda, 2020.
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N.T". Octpoymos, C.A. Cnagkos). 272 c.

KoHTposnbHbIe 1 poBepouHbie paboThl. ba3oBkiil ypoBeHb. 11 kimacc (aBTOpbI
O.C. I'abGpuensa u ap.). 224 c.

OO0mast xuMus B TeCTax, 3agavax, ynpaxuaenusx. 11 kmacc (aBropsr O.C.
[Mabpuensu, U.I'. Octpoymos, A.I'. BBenenckas). 304 c.

Xumuuaeckuit axcriepuMenT B 1mkoiie. 11 kmace (aBropst O.C. [MabpuensH,

N.T". OctpoymoB). 208 c.

IINPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
http://www.alhimik.ru/

http://www.hij.ru/



http://chemistry-chemists.com/index.html
http://www.drofa-ventana.ru/
http://schoolbase.ru/articles/items/ximiya

http://www.periodictable.ru/






