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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUS (enepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEJHEro OOIIEro
obpazoBanus  (D®OIl  COO), mpencrasienHsix B DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
npernojaBaHvs  y4eOHOro mpeamera «XuUMHS» B 00pa3oBaTEIbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0OpasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJ0KEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon a0 2025 ropax
(Pacnopsixenue [IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUHU, K ONpPESTICHUIO
oOmieil crtparernu OOY4Y€HHUs, BOCIUTAHUS W PA3BUTHS OOYYAIOITUXCS
cpeacTBaMu ydeOHOro mpenMera «Xumus» s 10—-11 kmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KOHUeNTyalbHble mnosioxkenus @IrOC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJei, coAep)KaHus, pe3yabTaTOB OOy4YeHHUS U
TpeOOBaHUN K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXUT 3aBEpIIAIONIMM JTAllOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTEME XUMUYECKOro O0pa3oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUSl 3aKOHOB TMPUPOJIBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U O0OIIeH
KyJbTYphl 4YETIOBEKa, a TAaKXKE SKOJIOTHYECKU OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U MIPUPOAHOI cpefe. PeanuzyeTcs xumudeckoe oOpazoBaHue
oOydJarommxcs Ha YpPOBHE CpelHero o0mero oOpa3oBaHUS CpPEACTBAMU
yaeOHOTO TmpeameTa «XUMHUS», COJEpXKAHUE W TOCTPOCHHE KOTOPOTO
OTIPEJICIICHBl B TIPOTPAMME 0 XUMHUHU C YUETOM CHEIMPUKN HAYKA XUMUU, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HH OOIIECTBA, a TAKXKE C
yaéToM OOmHUX TeNel ¥ TPUHIUIOB, XapaKTEPU3YIOIINX COBPEMEHHOE
COCTOSIHHE CHCTeMBI CpemHero ooOmero oOpasoBanumsi B Poccuiickoi
denepanun.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAaeT 0COOYIO POJib B
COBPEMCHHOW IHMBWIM3AIMK, B CO3JaHUM HOBOW 0a3bl MaTepuaTbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaA B (OPMUPOBAHHE PALMOHAIBHOIO
HAy4YyHOrO MBIIUICHUS, B CO3/JaHUE ILEJIOCTHOrO  MpEeJCTaBlIeHUs 00



OKpYXAaIIIEM MHUpPE KaK O €IUHCTBE MPUPOABI M YEIOBEKa, KOTOPOE
dbopmupyercsi B XMMHM Ha OCHOBE ITOHMMAHHUSI BEHIECTBEHHOTO COCTaBa
OKPYKAOIIEro MUpa, OCO3HAHUS B3aUMOCBA3U MEXKAY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMH PUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JAPYTMMHU €CTECTBEHHBIMU HAyKaMU, XHUMUSA
cTaja HEOThEMJIEMOW YacThI0O MUPOBON KYJIBTYpPbI, HEOOXOJIUMBIM YCIOBUEM
YCHEIIHOTO TPYyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMEeHHash XUMUS
KaK HayKa CcO3MjaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTMN HalpaBjieHa Ha
pelieHre TriI00albHBIX TPOOJEM YCTOWYMBOIO pa3BUTHS 4YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIINEBOM, HSKOJOTMYECKONM Oe30MacHOCTH U
OXpaHbl 3JOPOBBS.

B cooTrBercTBUM C OOMMMH LEISAMH W MPUHIIMIAMUA CPEIHEr0 OOIIeTro
oOpazoBanusi cojaepxkanue mnpeamera «Xumus» (10—11 xkmaccel, 06a30BbIi
YPOBEHb M3YUYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIECKYJIBTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYK) UM IS BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIICIIHOTO BKIIOUYEHHUS B JKU3Hb COIMYMA,
IPOJIOJDKEHUST  00pa3oBaHUsI B PA3IUYHBIX O0JIACTSAX, HE  CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocraBasionuMu  mipeiMeTa «XUMUs» SBISIOTCA  0a30Bble KypChl —
«Opranuveckass xumuss» U «OOmas U HeopraHWYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
CUCTeMa 3HaHHUM MO0 HEOPraHMYECKOW XUMUH (C BKIIFOUEHHUEM 3HAHUN U3 001Ien
XUMHUM) U OpraHudecKor XuMuu. @OpMUPOBAHUE TAHHON CUCTEMbI 3HAHUHN MPU
U3YYCHHH TIpeMeTa O00ecreunBaeT BO3MOXKHOCTb PACCMOTPEHUSI BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «O0mas u
HEOpraHWYecKass XuMus» c(HOpPMHpPOBaHA B MPOTpaMME MO XMMHUU HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K H3YYCHHIO y4eOHOro marepuana u oOyCIOBIEHA
HUCTOPUYECKH OOOCHOBAaHHBIM  PAa3BUTHEM 3HAHUW HA  OMPENCIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHUU BEIIECTBA
paccMaTpUBarOTC HA YPOBHE KIIACCUYECKOM TEOPUU CTPOEHHUSI OPraHUYECKUX
COCMHEHUM, a TaKKe HAa YPOBHE CTEPEOXHUMHUYECKUX U DJIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuu BemecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX MJAKOTCA B Pa3BUTUM — OT YIVIEBOAOPOJIOB [JO  CIOKHBIX
OMONOTUYECKH AaKTUBHBIX coeauHeHuH. B  Kypce opranmueckod XuMuu
MOJIYYar0T pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus T[E€pBOHAYAIbHbIC TMPEACTABICHUS O XUMHUYECKOW CBSI3H,



KJIACCU(DUKATMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT
UX CTPOCHHMSI, O XUMUYECKOUN peaKIHH.

[log HOBBIM yrjaoMm 3peHHss B MpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl M3YUYEHHBI Ha YpPOBHE OCHOBHOTO OOLIEro o0pa3oBaHUs
TEOPETUUYECKU Marepuan M (PaKTOJIOIrMYECKUE CBEIEHUS O BEIIeCTBaX H
XUMHYecKor peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas 1 Heopranudeckas
XUMHS» 00y4arouuMcsl MPEOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPEeTHYECKHMX W  METOAOJOTHYECKHUX
NO3UIUH, TIyOKe MOHATh UCTOPUUYECKOE M3MEHEHUE (DYHKIMNA 3TOTO 3aKOHA —
0T 00001aroIIeH 10 OOBACHSIONEH U MPOTHO3UPYIOIEH.

Enunas cucrema 3HaHMH O BaXHEWINMX BEIIECTBaX, WX COCTaBe,
CTPOCHHMH, CBOMCTBaX W MPUMEHEHHUHU, a TAKKE O XUMHUYECKUX PEAKIUSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AomnojHsercs B Kypcax 10 u 11
KJIACCOB AJIEMEHTAMHM COJEpPXKaHUS, HWMEIOIIMMU KYJIbTYPOJOTHYECKUNA U
NPUKJIAHON XapakTep. DTH 3HaHUS CIOCOOCTBYIOT MOHHUMAaHUIO B3aMMOCBSI3U
XUMHHU C JPYTMMU HayKaMH, pacKpbIBalOT €€ pojib B I0O3HABATEIbHON U
IPAKTUYECKON JAESTEIBHOCTH YEIO0BEKa, CIOCOOCTBYIOT BOCTIMTAHUIO YBAXKECHUS
K Tpolieccy TBOpYECTBA B OOJACTH TEOPUM W MPAKTUUYECKUX MPUIIOKECHUIM
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOiemMax, CBS3aHHBIX C XHMHUEH, KPUTHUECKH
OCMBICTTMBATh MHGOPMAIMIO M TPUMEHATh €€ JJId TONOJHEHUs 3HaHWM,
pEIIeHUs] HMHTEIUICKTYaIbHBIX M JKCHEPUMEHTAIBHBIX HCCIIEOBATEIBCKUX
3amady. B memom conepikanue yuyeOHOro npeamMera «XHMHUS» JaHHOTO YPOBHS
U3Y4YeHUs  OpPHUEHTHPOBaHO Ha  (GOpMHpOBaHME y  OOydYaroOmUXCs
MHUPOBO33PEHYECKON OCHOBBI I MOHUMaHUs GUI0CO(CKUX HIIeH, TAKUX KaK:
MaTepHabHOE  E€JUHCTBO HEOPraHMYECKOr0 U  OPraHWYecKOro Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB X COCTABOM U CTPOCHHEM, [T0O3HABAEMOCTD
MPUPOJIHBIX SIBIICHUI MYyTEM 3KCIIEPUMEHTA U PEIICHUS] TPOTUBOPEUUN MEKIY
HOBBIMH (paKTaMU U TEOPETUUYECKUMH MPEANOCHIIIKAMU, OCO3HAHUE POJTH XUMUU
B PEIICHUU OHKOJIOTHYECKUX TMpoljeM, a Takke TMpobieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUS HOBBIX TEXHOJIOTHMH U
MaTepuasnoB.

B nmane pemieHus 3amady  BOCHHUTAHMS, Pa3BUTUS M COIMATU3ALNU
OOy4JaromuXCs NMPHUHSTHIC MPOTPAMMON MO XMMHUH TOJIXOIBI K OMPEIEICHUIO
CONepKaHUSI W TIOCTPOCHHUS TIpeAMeTa MPEeayCMAaTPUBAIOT (HOPMHUPOBAHUE
YHUBEpPCAJIbHBIX Y4YE€OHBIX JEHCTBUM, HMEIOIUX O0a30BO€ 3HAYEHHUE IS
pPa3JIUYHBIX BHJIOB JIESITEIBHOCTH: pELICHUsI MpOoOJieM, IOWCKa, aHaIu3a |
00paboTKkM  MHpOpPMALIMK, HEOOXOIUMBIX i1 NPUOOpPETEHUs  OIbITa



MPAKTUYCCKON W HCCIEIOBATENbCKON JEATENHHOCTH, 3aHUMAIONIEH BaKHOE
MECTO B TIO3HAHUHU XUMHH.

B mpaktuke mpemnomaBaHUS XMMHHM KaK Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaKk M HAa YPOBHE CpeaHEro oOmero oOpa3oBaHUs, TMpHU
OTIPEJICIICHAH COJICPKATCIIbHON XapaKTEPUCTHKU IeJied HM3ydeHHs TpeaMeTa
HaIlpaBJICHUEM IIEPBOCTEIICHHON 3HAYMMOCTH TPAIUIIMOHHO MPU3HAETCS
dbopMupoBaHUE OCHOB XHUMHUUYECKOM HAyKM Kak oOJaCTU COBPEMEHHOTO
€CTCCTBO3HAHUS, MPAKTUYSCKON JACATCIBPHOCTH 4YEJIOBEKa M KaK OJHOTO W3
KOMITOHCHTOB MHPOBOW KyJIbTypbl. C METOJAMYECKOW TOYKH 3pPEHUS TaKOU
MOJIXOJT K ONpPEICICHUIO IIeJeH W3ydYeHHs TMpeaMeTa SBISETCS BIOJHE
OTIPaBJIaHHBIM.

CorylacHO JaHHOW TOYKE 3PCHUS TIABHBIMH IEIAMU M3yUYEHUS MpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBAsIIOTCSA:

e (opmMupoBaHHE CHCTEMBl XHMHYCCKHMX 3HAaHUN Kak BaKHEHIIEH
COCTaBIIIONICH €CTECTBCHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE
KOTOpPO# JIe)KaT KIIOUEBbIE TOHATHS, (YHIaMCHTAJIbHBIC 3aKOHBI U
TEOpUU XHMHH, OCBOCHHC SI3bIKa HAyKH, YCBOCHHE M ITIOHUMaHUE
CYLIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C HCTOPHEH X Pa3BUTHUS U CTAHOBJIICHUS;

e (opmupoBaHue U pa3BUTHE TMPEJACTABICHUH O HAYYHBIX METOAaX
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEaKIHUi, HEOOXOAUMBIX IS
npuOOpeTeHusT yMEHUN OpHUEHTHPOBAaTHCA B MHpE BEIIECTB U
XUMHYECKUX SIBJICHUH, UMEIONIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IMOBCEIHEBHOM »KU3HHU,

e pa3BUTHE YMEHUH U CHOCOOOB  NIEATENBHOCTH, CBSI3aHHBIX C
HAOMIOJIEHHEM HW  OOBSCHCHHEM  XHMHUYECKOTO  DKCIIEPHMEHTA,
cOOJIFOICHUEM TTPaBHJI 0€30IMacHOr0 0OpaIeHHsI C BENECTBAMM.

Hapsimy ¢ »Tum, comepkarenbHas XapakTEepHCTHKA IeNe u 3aaad
M3Yy4YEeHHS TpeAMETa B MpPOTrpaMMe MO XMMHH yTOYHEHA W CKOPPEKTHpOBaHA B
COOTBETCTBHM C HOBBIMH TPHOPUTETAMH B CHCTEME CpPEIHEro oOIIero
oOpazoBanus. CerofHsi B MPENOJaBaHUM XUMUU B OOJIbIIIEH CTENEHU OTHAETCA
MPEANOYTCHHE  MPAKTUYECKOW  KOMIIOHEHTE  COJEp)KaHus  OOydeHWs,
OPHUEHTUPOBAHHOW HA TMOJTOTOBKY BBIMTYCKHHKA OO0IIe00pa3oBaTEIbHON
OpraHu3alliy, BIAJCIONIETO HE HAa0OpOM 3HaHUK, a (YHKIUOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CITIOCO0AMH U YMEHUSMH aKTUBHOTO TIOJYICHHSI 3HAHUN
Y IPUMEHEHUS UX B peajbHOM KU3HM JJISl PEIICHHSI PAKTHUECKUX 3a/1a4.

B cB3u ¢ 3THM mpu w3ydeHWH TpeaMeTa «XUMUS» JTOMUHHUPYIOIIEe
3HAYEHWE MPUOOPETAIOT TAKHUE [IETU U 3a]1a49H, KaK:



aganTanus OOyYaIMUXCA K YCIOBUSM JHHAMHYHO DPa3BUBAIOIIETOCS
Mupa, (OpMUPOBAHHE HWHTEIUICKTYaJbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYTHUYECTBY, CaMOCTOSITCIbHOMY  TIPHHSTHIO
IPAaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSAX, CBS3aHHBIX C
BEII[ECTBAMHU U UX MPUMCHCHHEM;

dbopMupoBaHUE y OOYYAOIMIMXCSA KIFOYCBBIX HABBIKOB  (KJIFOYEBBIX
KOMITCTEHIIUH), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHE IS PA3TMYHBIX BHUJIOB
NEATeNIbHOCTU:  pelleHus MnpolOsieM, TOWCKa, aHaiu3a U 00paboTKH
uHPOpMAIMK, HEOOXOAUMBIX JUIsI TPHOOPETEHUS ONbITa JIESATCIBHOCTH,
KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHWU XUMHUH, & TAKXKE JJIS OIICHKHU C
MO3UITUH  DKOJIOTUYECKOH OE30MacHOCTH XapakTepa BIUSHUS BEIICCTB U
XHMHYECKUX MPOIIECCOB HA OPTAHU3M YeJIOBEKA M MPUPOTHYIO CPEIY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTEIUICKTYAJIBHBIX M TBOPYECKUX
CIIOCOOHOCTEH O00YyYaroIUXCs: CIIOCOOHOCTH CaMOCTOSTEIBLHO IMPUOOpPETaTh
HOBBIC 3HAHHUS IO XUMHUU B COOTBETCTBHUHU C >KM3HECHHBIMH TOTPEOHOCTSMH,
UCIIOJIb30BaTh COBPEMEHHBIC HMH(OPMAIIMOHHBIC TEXHOJIOTHHM JIIs TIOMCKAa |
aHanu3a Y4YeOHOH ©W HAy4YHO-TIONYJSAPHOW WH(OpPMAIMU  XHMHYECKOTO
COJICP)KaHHS;

dbopMupoBaHue M Ppa3BUTHE y OOYYAIOMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOMI0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIe OCOOCHHO HEOOXOJMMBI, B 4YAaCTHOCTH, IIPU IUTAHUPOBAHUU U
IIPOBEACHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOyyaromuxcs YyOSKIEHHOCTH B T'yMaHHUCTHYECKOM
HAIPaBJIEHHOCTH XUMHH, €€ Ba)XKHOW POJM B pENICHHUU TI00aBbHBIX IPOOIeM
paIoHaILHOTO TIPHUPOIOTI0JIH30BAHMS, ITOMIOJTHEHUS YSHEPTreTUUECKUX PECYPCOB
U COXpaHCHHUS TPHUPOJHOTO PAaBHOBECHsl, OCO3HAHHMS HEOOXOIUMOCTHU
OCpe’)XHOTO OTHOIICHUS K TPHUPOJAE M CBOEMY 3I0pOBBIO, a TaKKe
MPUOOPETCHHST ONBITA HCITOIB30BAHUS TOJYYCHHBIX 3HAHUM ISl TIPUHSATHS
IPAMOTHBIX PEIICHUH B CUTYAlUsIX, CBA3aHHBIX C XUMUYSCKUMH SIBICHUSMH.

B ydeOHOM murane cpemHero oOmmiero oOpa3oBaHHS MPEAMET «XHUMHS»
0a30BOr0 YpPOBHS BXOIUT B COCTaB mNpeaMeTHOW obnactu «EcTtecTBeHHO-
Hay4YHBIC MPEIMETHIY.

OO6miee 49uca0 YacoB, OTBEAEHHBIX JUIS M3YYCHUS XHMHH, Ha 0a30BOM
YPOBHE CpeaHero obIero oopazoBanus, coctapiser 68 yacop: B 10 kmacce — 34
yaca (1 gac B Heznento), B 11 kiacce — 34 yaca (1 yac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

IIpenmeT opraHnyecKkon XMMUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B IIOJIyYEHUH HOBBIX BEIIECTB U MaTepuajnoB. Teopus CTpOEHUs OPraHUYECKUX
coenuHeHuii A. M. bytnepoBa, €€ oOCHOBHbIE moOJIOkEHUA. CTpPYKTypHBbIE
(dopMyIbl opranndyeckux BemecTB. ['omornorus, usomepus. XumMuueckas CBA3b
B OPraHMYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHUYECKUX  BEIIECTB.
HomenknaTypa opraHuyeckux COeIMHEHUN (CUCTEMaTHYeCKasi) U TPUBUAJIbHBIC
Ha3BaHUs BaXXHEHIINX NPEACTaBUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUsS BEUIECTB M HUX IPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIHMPOBAHUE MOJIEKYJl OPraHUYECKUX BEUIECTB, HAONIOJCHHE H
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB IO IPEBPAIICHUIO OPraHUYECKUX
BEIIECTB NIPU HarpeBaHuu (T1aBlieHue, 0OYyTJIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUH psAd. MeTraH W 3TaH —
POCTEHIIINE TPEACTABUTENMN AITKAHOB: (U3MYECKHE W XMMHUYECKHE CBOMCTBA
(peakuuy 3aMElIeHHs] U TOPEHHUs), HAXOXKIAEHUE B NPHUPOAE, MOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPEJCTABUTEIN AIKEHOB: (PU3NYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHMUS, THUIpaTallMd, OKUCICHUS H
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHeHIme
XUMHUYECKHE CBOMCTBA (peakuust MOJTUMEPU3ALINH ). [Tomyuenue
CUHTETUYECKOr0 Kay4yyKa U pEe3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKHH psia.
ALeTUIEH — TMPOCTEUINMN NPEACTABUTENb aAJKUHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XUMHYECKME  CBOWCTBAa  (peakuumd  TUAPUPOBAHMA,
raJIOreHUPOBAHUS, TUIPATALlMU, TOPEHMS] ), TOJIyYEHUE U IPUMEHEHHUE.

Apensl. bensoi: coctaB, cTpoeHue, GU3NUECKHME U XUMUYECKHUE CBOMCTBA
(peakuuu rajoreHMpoBaHUST W HUTPOBAHMS), IOJIYYEHHE M NPHUMEHEHHE.



Tonyon: cocmas, cmpoenue, uzuueckue u Xumuyeckue ceolucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayuyenue u npumeHnenue. TOKCUUHOCTD
apeHOB. l'eHeTHYecKas CBA3b MEXKAY YIVIEBOJOPOAAMH, NPUHAICKAIIMMHU K
Pa3JINYHBIM KJIaccaM.

IIpupoaHble UCTOYHUKHU YINIEBOAOPOAOB. IIpMpoAHBINA ra3 W MHOMYTHBIE
He(dTanble Ta3bl. HepTh u e€ mpoucxoxaenue. Cnocodsl nepepaboTku HedTH:
MEePErOHKa, KPEKUHI (TePMHUYECKUM, KaTaJIUTUYECKUid), muposin3. [IpoayKTel
nepepaboTku HedTH, HMX MPUMEHEHHWE B MPOMBIIUIEHHOCTH U B OBITY.
Kamennslii yrosib v mpoaAyKThl €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
O3HAaKOMJIEHHE C O0pa3uaMu IUIACTMACC, Kay4yKOB W PE3HHbI, KOJJIEKIIHH
«Hedtp» u «Yromp», MOJEIMPOBAHHE MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJCHUE MNPAKTUYECKOW paboOThI: MOJTyYEHUE
ATUJIEHA U U3YYEHHE €T0 CBOMCTB.

PacuétHrie 3agaun.

Boruncnenust mo ypaBHEHHI0O XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIMU MO HU3BECTHBIM
macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 HMCXOJIHBIX BELIECTB WM HPOIYKTOB
peaKiun).

Kuciopoaconep:kamue oprann4eckue coeJMHHeHHs

IIpenenbHble OAHOATOMHBIE CHOUPTBL. METaHON U 3TaHOJ: CTPOCHMUE,
¢usnyeckue U XMMUYECKHE CBOWCTBA (pEakUUu C AKTUBHBIMM MeTalljaMH,
raJIOr€HOBOJIOPO/IAMH, TOPEHHE), NPUMEHEHHE. BOJOpOIHBIE CBS3M MEXKIY
MOJIEKYJIAMU CIIUPTOB. JIeHCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJI0BEKA.

MHoOroaToMHbl€ CHUPTBHL. OTHWIEHIVIMKOJIb W TJIMIEPUH: CTPOCHHE,
¢usnyeckue M XUMHUYECKHE CBONCTBA (B3aUMOJEHCTBUE CO MLICIOYHBIMU
MeTallaMH, KaueCTBEHHAsl PEaKUusl Ha MHOIOaTOMHbIE cMpThI). [elicTBue Ha
opraHusM 4esoseka. [I[puMenenue rimneprsa 1 TWICHTIIUKOJIA.

@deHoM: CTpOEHHWE MOJICKYJbI, (PU3NYECKHE M XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ilpumenenne enona.

Anpnerunpl U kemowsi. DopManpaerun, aneTaIbIECTHI: CTPOCHHE,
¢u3nyeckne 1 XUMHUYECKHE CBOIMCTBA (PeaKIMU OKUCIIEHUSI U BOCCTAHOBJICHHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelEeibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KUCJIOTBI: CTPOEHUE, (PU3MUYECKUE U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mme Jans Kiacca KHCJIOT, peakmus JTepupuKanuu), TMOIydeHHe WU
npuMeHenue. CteaprHOBas U OJIEMHOBAsI KUCIIOTHI KaK IIPEACTABUTENIN BBICIIMX




KapOOHOBBIX KHUCJIOT. MblJJa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE EUCTBHUE.

Cnoxubie >Qupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uiaponu3
cinoxkubix 3¢pupoB. Kupsl. T'maponmu3 xkupoB. [IpuMeHeHHE KHUPOB.
buonorunueckas poap KUPOB.

VYrneBoapl: cocTaB, KiaccUpUKAIMS  YIIEeBOJOB (MOHO-, JH- W
nonucaxapunbl). [nmoko3a — mpocTedmmii MoHOcaxapui: OCOOCHHOCTH
CTPOCHHMS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuom meau(Il), okucienne ammuayHsIM pacTBOpoM okcujia cepedpa(l),
BOCCTaHOBJICHHUE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B MPUPOJIC, TPUMEHEHHUE,
ounonorunyeckas poisib. @orocuntes. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman n nemnrono3a kak npupoaHbie nonumepsl. CTpoeHHE Kpaxmania 1
HEeJUTI0J103bl.  PU3HMUYECKMEe W XMMHUYECKHE CBOMCTBA Kpaxmaina (TUIpOIu3,
KAueCTBEHHAs PEaKIUs C UOJIOM).

DKCMEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBPALICHUN:
poBeicHUE, HAOIOACHNUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJA
okcugoMm wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEUCTBHE TIHUILEPUHA C
ruapokcugom Meau(ll)), anpnerunoB (OKHCIEHHE aMMHUAYHBIM PacTBOPOM
okcuna cepebpa(l) m rumpoxcumom memu(Il), B3ammopaeilcTBHEe Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKON padOThI: CBOWCTBA PacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérunle 3a1aun.

Boruncinenuss mo ypaBHEHUI0O XHMHMUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKUUHU IO H3BECTHBIM
Macce, 00bEMy, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKkium).

A3oTcoaepKauye OpraHuueCKue COEqUHECHUSL.

AMUHOKHCTIOTBI ~ Kak  amM(pOTepHBIE  OPraHWYECKUE  COCIMHCHHS.
@u3nyecKkue U XUMUYECKUE CBOMCTBa aMUHOKHUCIOT (Ha MpPUMEpPE TIIIUIMHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuabl.

benkn kak mpupoAHbBIE BBICOKOMOJEKYJSIpHBbIE coeauHeHus. [lepBuuHas,
BTOpHYHAS W TPETUYHASI CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU HA OCIKU.

OKCIepUMEHTAJIbHbIE METOAbl M3Y4YEHHUs BEUIECTB M HUX MPEBpaICHUM:
HAOJFOICHUE W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIlus OEIIKOB
MIpU HArpPEeBaHUU, IBETHBIE peaKUK OEJKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHUS



OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUH:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTCICHb IMOJMMEPHU3AINH, CPETHSISA
MoJIeKyJisipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJCKYIISIPHBIX
COCTMHCHUN — TIOJIMMEPHU3aIINS U TTOJTMKOHACHCAITHS.

DKCHEpUMEHTAILHBIE METO/Jbl M3YUYEHHUS BEIIECTB M WX IMPEBpAICHUI:
O3HAKOMJICHHME C oOpa3llaMl TPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MTaCTMACC, KayqyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MeEXNpPEIMETHBIX CBS3€H MPU HM3YyYCHUHW OPTraHHYECKOU
xumun B 10 Kiracce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX
€CTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCS CHUCTCMHBIMH
JUTSL OTACNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIC IIOHATHS: SBJICHUE, HAy4YHBIA (aKT,
TUIIOTE3a, 3aKOH, TEOpHWs, aHAIHM3, CHHTE3, KJIACCH(PUKAINS, MEPUOIUIHOCTD,
HaOII0/ICHNE, N3MEpPEHHE, SKCIIEPUMEHT, MOJISITHPOBAHHE.

®dwuszmka: Marepus, DdHEpPrusi, Macca, aTroM, OJJIEKTPOH, MOJEKyJa,
DHEPreTHYECKUN YpOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BEIIeCcTBa, (GU3MUCCKUE BEIIMUNHBI U €IMHUIIBI KX N3MEPCHUS.

buonorus: kimeTka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTE3, OMOJIOTUYECKU aKTHUBHBIC BelecTBa (OEIKH, YTIIEBOJBI, YKUPHI,
dbepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE TIOPOJbI, IOJIE3HBIE HCKOIMAeMBbIE,
TOILJTMBO, PECYPCHI.

TexHomorusi: NHINEBbIE TPOAYKTH, OCHOBHI PAIlMOHAIBHOTO IHTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBCHHBIE M KOCMETUYECKHE MpEenapaThl, MaTepHaIbI
U3 UCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMHUU

XUMUYECKUA 3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHH, MTOYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d-
anemMeHTbl. OCOOEHHOCTH paclpeieNIeHUs FIEKTPOHOB O OPOUTANISIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[leppuonnuecknit  3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
anemeHTtoB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ilepuonnueckon cuctembl xuMudeckux odiemeHtoB JI. M. Menneneesa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHMYECKUX HJIEMEHTOB U 00pazyeMbIX HUMHU MPOCTHIX U CIOKHBIX
BEIIECTB [0 TpynnaM M IEepHoJaM. 3HAUYEHUE IEPUOJUYECKOTO 3aKOHAa B
pPa3BUTUU HAYKH.

Ctpoenue BemecTBa. XHUMHUYECKas CBSI3b. BHIBl XWMHUYECKON CBA3U
(KoBaJIeHTHAsI HETIOJIAPHAS U TOJISIpHAS, HIOHHAS, MeTa/Inueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUUYECKOM CBs3M (OOMEHHBIA U JIOHOPHO-
akuentopHsiil). Bogopoanas cBa3b. BalleHTHOCTh. DNEKTpOOTPUIIATEIBHOCTD.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIDHOTO W HEMOJIEKYJISIDHOTO  CTPOEHUA. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. T[HUNBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIIMYECKOU PEIETKH.

[TonsiTue 0 nUcnepcHbIX cucteMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B pacTBOPE.

Knaccudukanuss  HeopraHM4eCKUX  COCAMHEHHI. HomeHnknatypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasi CBSI3b HEOPraHUYECKUX BEIIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumuueckass peakuusa. Kiaccupukamuss XUMUYECKUX —peakiuili B
HEOPraHUYECKON M OpraHMYeCKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3lU4YHBIX (HAKTOPOB.
OOpatumble peakiuu. XUMHYEeCKoe paBHoBecwe. DakTOpbl, BIUSAIOIMIME HA
COCTOSIHUE XUMHYECKOTO paBHOBecus. [Ipunuun Jle [llatense.

OnexrponuTuyeckas nuccoruaius. CUibHbIE W CIIa0bIe SJEKTPOJUTHI.
Cpelnla BOJHBIX pacTBOPOB BEIIECTB: KUCas, HEUTpaabHas, ETOYHAs.

OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBpAILCHUM:
nemoHcTpanus Tabmun «llepuogudeckas cucteMa XUMUYECKUX DJIEMEHTOB /I.
N. MenpeneeBay, n3ydeHrue MOJCNICH KPUCTAITUTMUECKUX PEMIETOK, HAOII0IeHNE
M OIKCaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3joKeHUe
MEPOKCUAA BOAOPOJAa B NPUCYTCTBUM KATAIM3aTOPa, OIPEACICHUE CPEIBI
pPacTBOPOB BEHIECTB C IIOMOLIBKO YHUBEPCAIBHOTO WHAMKATOPA, PEaKUUU
MOHHOTO OOMEHA), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pa3audHbIX
($aKTOpPOB Ha CKOPOCTh XUMHUECKON PEAKITAN.

Pacuérnbie 3anaum.



Pacy€tel 1no ypaBHEHUSAM XUMHYECKHX pPEaKLHUM, B TOM YHCIE
TEPMOXUMUYECKUE PACUYETHI, pACUETHI C UCIOJIb30BAHUEM IMOHATHUS «MAacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilomoxxenne HemeraiuioB B llepuonndeckon cucreme
xumuyeckux sneMentoB J[. . MenneneeBa u 0COOCHHOCTU CTPOCHHSI aTOMOB.
dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBONCTBA BAXKHEUIIINX HEMETAIIIOB (TAJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U KpeMHHSI) U UX  COEAUHEHHM  (OKCHUIOB,
KHUCIIOPOJICOAEPKAITUX KUCTIOT, BOJOPOJIHBIX COSAUHEHUN ).

[IprMeHeHne BaXKHENIIIUX HEMETAIIIIOB U UX COCIMHEHHUIA.

Mertamisl. [Tonoxenne metamnos B [leproandeckoil cucteMe XuMUYECKUX
anementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX
o0osouek atoMoB MeTauioB. O6mue Guznueckue cpoiicTBa MeTamuioB. CruiaBbl
METAJIOB. DJIEKTPOXUMHUUYECKUN Al HATIPSXKEHUH METaJJIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIUX METAJJIOB (HATPUM, KaIui, KaJIbIUH,
MarHui, aJtOMUHUHN, HUHK, XPOM, KEJI€30, MEAb) U UX COETUHEHHUI.

OO6mume crocoObl Mosy4eHusi MeTasuioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

DKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUN:
U3y4YeHHE KOJIEKIUKU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIlICHHE
HKCIIEPUMEHTATBHBIX 3aj]lay, HAOIO/IEHUEe W OIMMCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHIA  AIOMHHHUS  C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KA4YEeCTBEHHBIE pEAKIUM HA KATHOHBI
METAJLJIOB).

Pacuérnbie 3anaumn.

Pacuétel Mmaccel BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJIHYECTBY
BEII[ECTBA, MAacCe MM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIU
OJIHO U3 BELIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Ponpb xumun B o0ecriedeHUH SKOJIOTHYECKOM, DHEPTETUHUECKON 1 MHUIIEBOM
0e30macHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O HayYHBIX METO/aX MO3HAHUS
BEIIECTB U XUMUYECKNUX PEAKIUM.

[IpencraBnenuss 00 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO
MOJY4YECHUS BAXKHEUIINX BEILECTB.



YemoBek B MHUpPE BEIIECTB W MaTEpUAJIOB: BAKHEHUIIHE CTPOUTEITHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpPacKH, CTEKJIO, KepaMHKa,
MaTepHaIbl JJIs JIEKTPOHUKH, HAHOMATEPHANIbl, OpPTaHUYECKUE U MUHEPATbHBIC
yIo0peHus.

XuMHS W 370pOBbE YEJIOBEKA: MpaBWjla MCIOJb30BAHUS JICKAPCTBECHHBIX
npenapaToB, TMpaBuia OE30MACHOTO WCIOJIB30BaHUS TPENnapaToB OBITOBOM
XMMWH B TIOBCETHCBHOM JKU3HH.

MeXnpeIMeTHBIE CBS3H.

Peanmuzammst MEXINpEAMETHBIX CBSI3€M TPU  HM3yYCHUH OOIIEeH U
HeopraHuvecko xuMuu B 11 Kiacce OCYIIECTBIISCTCS 4Yepe3 HCIOJIb30BaHUE
KaK OOINMMX €CTeCTBCHHO-HAYYHBIX IMOHSATHUN, TaK W TIOHATHH, SBIISFOIIMXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01IMe eCTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalU3, CHUHTE3, KIacCH(PUKAIUS, TCPUOIUIHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICIUPOBAHKE, H3MEPCHUE, SIBJICHHE.

dusnka: Marepus, SHEPrus, Macca, aTOM, 3JICKTPOH, IMPOTOH, HEHUTPOH,
WOH, W30TON, pPaJuOAKTUBHOCTb, MOJICKYJIa, JHEPreTUYSCKUH YpPOBCHbD,
BEIIECTBO, TelI0, OOBEM, arperatHoe COCTOSIHHE BEIIeCTBa, (HU3UUECKHE
BEJIMYUHBI U €JIMHULIBI KX U3MEPEHHUS, CKOPOCTb.

buomorus: kieTka, OpraHm3M, OJKOCHUCTeMa, Ouochepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3MeE.

['eorpadus: MuHEpanbl, TOPHBIE TOPOJBI, IIOJIE3HBIE HCKOIaeMEbIe,
TOILJTMBO, PECYPCHI.

Texuomorus: XHUMHYECKasT IIPOMBIIIIICHHOCTD, METaJLTYPTHS,
TIPOU3BOJICTBO CTPOUTEIbHBIX MaTepHasoB, CEJIbCKOXO03SIICTBEHHOE
IPOM3BOJICTBO, TUIIeBast IPOMBIIIIICHHOCTD, dapmareBTHICCKas
MIPOMBIIINICHHOCTh, MTPOU3BOJCTBO KOCMETHYECKUX MPEMapaToB, MPOU3BOJCTBO
KOHCTPYKITHOHHBIX MaTepHaioB, AIIEKTPOHHAS POMBIIIIEHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMHUN  HA  BA3OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K peE3ylbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOorpaMM CpeHero oOiiero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeMEeTHbIM HM TpeAMeTHbIM). HaydHo-meTogudyeckoi OCHOBOM IS
pa3pabOTKH TIAHUPYEMBIX PE3YJIBTATOB OCBOCHUS POIPAMM CPEHET0 OOIIEro
00pa3oBaHUs SBISETCS CUCTEMHO-/ICSTETLHOCTHBIN TTOAXO/I.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IMOIXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHETrO
o01ero 00pa3oBaHusl BIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HaHUE OOYYAIOUUMHCS POCCUUCKON T'PaKITaHCKOHW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICIICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[[EJICHANPABIIEHHOE pa3BUTUE BHYTPEHHHUX YOEXKIACHUN JWYHOCTH Ha
OCHOBE KIIFOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIECHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMU, MPUCYIIUMH LEIOCTHOM
CUCTEME XHUMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TPABOCO3HAHUSA DKOJOTMYECKOW KyJIbTyphl M CHOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTAThl OCBOEHUS MPEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW U BOCIHTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMHU
LEHHOCTSAMU U UJIeallaMHi POCCUICKOTO IPakIaHCKOTr0 OOIIECTBA, MPUHITHIMU B
o0IIecTBE HOpMAaMH M TIPAaBUJIAMHU TOBEACHUS, CIOCOOCTBYIONIMMH TIPOIieccam
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaKaroT
c(hOpPMHUPOBAHHOCTh OMBITA MO3HABATEIPHOM M TPAKTUYECKON IEATEIHHOCTU
00y4JaromMXCcs MO peaanu3aiiy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTU:

1) rpaxaaHCKOrO BOCIIMTAHMS .



OCO3HAHUS  OOyYalOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTAaBICHUS. O COLMAIbHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEILHOCTH MPH CO3IaHUU
y4€OHBIX TPOCKTOB, PEIICHUN YUCOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOJIHEHUN
XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJ0B YU€OHOU IEITEIIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIMTAHHUA

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K TMPOIECCY TBOPUECTBA B OOJACTH TECOPUM M MPAKTUUYECKOTO
MPUMEHEHHS] XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTH)KCHHUSI HAYKH €CTh PE3yJIbTaT
JUTUTENIBHBIX HAOIIOJIEHUM, KPOIOTIMBBIX SKCIEPUMEHTAIBHBIX ITOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpECa M T03HABATEIILHBIX MOTHBOB B TMOJYYEHHUH M TMOCIEAYIOIIEM
aHanu3e  UHPOpPMAMM O  MEPEAOBBIX  JOCTHIKEHHUSX  COBPEMEHHOMU
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalldd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh HA MOPAIbHO -
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAapUUIEH C
NO3ULIMA HPAaBCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHHUE IOCHEACTBUU 3THX
MOCTYIKOB;

4) dopMupoBaHus KYyJbTYPHbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEH 3J0pOoBOro M 0Oe30macHoro olpasa JKW3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmroieHnst mpaBuil O€30MacHOr0 OOpaIeHUs C BEIIeCTBAMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUSI LEHHOCTH TMPaBWJI WHIWBUAYAJbHOTO M KOJUJIEKTUBHOIO
0e30macHOr0 TOBEACHUS B CUTYaIHMSAX, YIPOXKAIOMUX 3I0POBBI0 H KU3HU
JIIO/ICH;

OCO3HAHUS  TOCJHEACTBUA W  HENPUATHS  BPEIHBIX  MPUBBIYEK
(ynotpebeHust aJkorois, HAPKOTUKOB, KypeHUs1);



5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOLIECTBEHHO TIIOJI€3HOM, TBOPYECKOM M JPYTUX BUIAX
NeSATeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH TMPAKTUYECKUX 3ajad
COIMAILHOM HAMpaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

UHTEpeca K MPaKTUUECKOMY H3Y4YEHUIO Tpodeccuil pa3iudyHoro poja, B
TOM YHCJIC€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUU;

yBOXEHUSI K TPyAy, JIOIIM Tpylda U pe3yidbTaram TpYI0BOH
NeSATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYAJIbHON TPAaCKTOPUU
oOpazoBanus, Oyayuield npodeccuu U peann3aii COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHUU, HHTEPECOB
U IOTpeOHOCTEeN 00IIIEeCTBa;

6) 3K0JI0TrN4Y€eCKOro BOCIIUTAHMS:

AKOJIOTUYECKH II€JIECOO0Pa3HOT0 OTHOIICHUSI K MPHUPOJE, KaK UCTOUHHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

NOHMMAaHMS TJIOOAIBHOTO XapaKkTepa HKOJOTHYECKUX MpoOsieM, BIHSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMHH IS
pelIeHns BOPOCOB PAllMOHAIBHOTO IPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHS JCHCTBHUM, NPUHOCIIIMX BpPEI OKpPYXKaIoIIeH
IPUPOIHOMN Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUSATHBIE YKOJIOTHYECKUE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUM U MIPEAOTBPAILATH UX;

HaJIU4Ms  Pa3BUTOrO  HSKOJOTMYECKOTO  MBIIUICHHS, HSKOJOTHYECKOMN
KyJbTYpbl, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UM B MIO3HABATEIBHOM, KOMMYHUKAaTUBHOW U COLUAIIBHOM
MpPaKTUKE, CHOCOOHOCTM W YMEHHUSI AaKTHUBHO MPOTUBOCTOATH HJIEOJIOTHUU
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH,

NOHUMaHUs crneuUuKd XUMUU KAaK HAyKH, OCO3HaHWUs €€ poJid B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIIICHUS, CO3IaHUH IETOCTHOTO
MpeACcTaBIeHUs 00 OKpYyKalollleM MUPE KaK O €IUHCTBE IPUPOJIbI U YEIOBEKA, B
MMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEW W PEUIEHUU MNpOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS,



yOeKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIN3ALMUU: B €€ TYMAHUCTHUYECKOM HANPABIECHHOCTH W BAXXHOW pOJIA B
CO3JJaHUM HOBOM 0a3bl MaTepualbHOW KYJIbTYPhI, PEIICHUH TJI00aTbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOM W DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU  MEAMIIUHBI,
o0ecrieYeHU YCIOBUM YCIEIIHOTO TPY/Ia U SKOJOTHUYECKU KOM(OPTHOM KU3HU
Ka)kJI0TO YiICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: ITOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHMS, HWCIOJB3YeMBIX B  ©CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
UCIIOJIB30BaTh TMOJydaeMble 3HAHUS ISl aHaIW3a U OOBSICHEHUS SIBJICHUU
OKPYKAIOIIET0 MHpPA U MNPOUCXOAAIINX B HEM HM3MEHECHUW, YMEHUS JI€NaTh
000CHOBaHHBIC 3aKJIFOYEHUS HA OCHOBE HAy4YHBIX (DAKTOB W HMMEIOIIUXCS
JIAHHBIX C LEJIbIO MTOJIYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCITOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpooyieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO U UCCIIEAOBATENBCKOMN AEATEIBHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HENPEPhIBHOMY OOpa3OBaHUI0 U
caM000pa30oBaHUIO0, K aKTUBHOMY TOJYyYEHHIO HOBBIX 3HAHUI 1O XUMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

uHTEpeca K  OCOOCHHOCTAM  Tpylda B  pa3iuMuHbIX  cdepax
npodeccuoHaIbHOM 1eITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIe PE3yIbTaThl OCBOCHHUS YYEOHOTO TpenMeTa «XHUMHUSI»
Ha YPOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCUUTUIMHAPHBIE (MeXTpeaMETHBIE) oOI1eHayYHbIe MOHSATHS,
OTpaXkarolue IIEJOCTHOCTh HAYYHOW KApTUHBI MHpa W CHENU(UKY METO/O0B
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
DHEpPrus, SBJICHHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIOAEHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIe JNEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBatronme GopMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATLHON KOMIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOy4Jaromuxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXKJUCIUIUIMHAPHbIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJIbHbIC
yueOHbIE IEUCTBUS B IO3HABATEIILHOM U COLIMAIBHOM MPAKTUKE.



MertanpenMeTHbie pe3ysbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCATbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKATHUBHBIMU U  PETYJISITUBHBIMU
JICHCTBUSIMU.

OBjajeHne  yYHUBEPCAJIBLHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYeCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYIUPOBATH W aKTyallU3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ paccMaTpuUBaTh;

OTIpeNeNIATh LIEeNU JACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTb PE3YJbTaThl JEATCIBHOCTH C IOCTaBJICHHBIMHU
ETISIMU;

UCIIOJIH30BaTh MPHU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEPHbIC NMPU3HAKK MMOHATHH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIOIIHE TTOHATHUS JI1 OOBICHEHUS OTACIBHBIX (PAaKTOB
Y SIBJICHUM;

BLIOMpATh OCHOBAaHHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEHIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBAaTh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJECHUSI (MHAYKTUBHBIE, IEIYKTUBHBIC, IO
AQHAJIOTUH), BBIABJISTh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
SBJICHUAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH B  TMpOLIECCE€ IO3HAHMS, HCIOJb3YyeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TNPeoOpa3oBBIBaTh  MOJICIbHBIC
NpPEJCTABICHUS — XUMHUYECKHM 3HaK (CHUMBOJ) JJIEMEHTA, XUMHUYECKas
dopmyna, ypaBHEHHE XUMHYECKOH PpEAKIUH — TMPU PEIICHUH YUEOHBIX
MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajiad, MPUMEHITh Ha3BaHHBIE MOJICJIbHBIC
MPEJICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB MU3Y4a€MbIX BEIIECTB
Y XUMHYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HayYHOT'O MO3HAHUS BEIIECTB M XMMUUYECKUX
peaKiuu;

dbopMmynupoBaTh IEAM M 3a7a4d  KWCCJICJIOBAHUS, HCIOJIB30BATh
MTOCTaBJICHHBIC M CAMOCTOSATEIBHO CHOPMYITHMPOBAHHBIC BOMIPOCHI B KaYECTBE
WHCTPYMEHTA MMO3HAHUS W OCHOBHI JUISI (POPMHUPOBAHMS THIIOTE3BI IO MTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIaJICTh HABBIKAMH CAMOCTOSTEIIBHOTO TUIAHUPOBAHUSA M IPOBEACHUS
YYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOII0gaTh 3a



XOIOM  TpOLEecca, CAMOCTOATENBHO IPOTHO3MPOBATH €0 pe3yJbTar,
dbopmynupoBaTh OOOOIIEHUS MW BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTH
pEe3yIAbTATOB HCCIIEIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJICIIAHHOM
pabore;

OpuOOpeTaTh OMNbIT YYEHUYECKOM UCCIIEeN0BAaTEIbCKOM M MPOEKTHOM
NEeSATENbHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIBLHOMY
MOMCKY METOJIOB PEIICHUS] MPAKTUUECKUX 3a]ad, MPUMEHEHUIO PAa3IUYHbIX
METOJ0B MO3HAHUS.

3) pabora ¢ nuapopMmaumeii:

OPUEHTHPOBATLCS B PA3JIMYHBIX MCTOUYHHMKAX WHOOpManuu (HAYy4YHO-
HOMYJsIpHAsT JIMTEpATypa XMMUYECKOIO COJEpX aHUs, CIpPaBOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHanu3upoBaTh UHPOPMALIMIO PA3ITMYHBIX BUAOB U (popm
NpeCTaBICHUS, KPUTHUYECKHU OLICHUBATh eé JOCTOBEPHOCTD U
HEMPOTUBOPEUUBOCTb;

dbopMyTUpPOBATH 3AMPOCHI M MPUMEHATH PA3TUYHBIC METObI MPU MOUCKE U
orOope wuHpOpMaLUU, HEOOXOAMMON JJisi BBINOJIHEHHUS Yy4eOHBIX 3ajad
OIPEAEIIEHHOIO TUIIA;

IPUOOPETATh OMBIT MCIOJIB30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOATEILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TMpeICTaBICHUS
uHbOopMaIK (CXEMBI, FpapuKU, TUarpaMMbl, TAOTUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B Ka4yeCTBE CpEIACTBAa MpuU padoTe ¢
XUMHYECKOW WHGOpMAIMeil: NMPUMEHATh MeXIpeaMeTHole ((usudyeckue wu
MaTeMaTH4YeCKUe) 3HaKM W CHMBOJIB,  (OpMyJsl, aOOpeBHUATYPHI,
HOMEHKIIATYpYy;

UCIIOJIb30BaTh M MPEeoOpa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CpPENICTBA
HArJSTHOCTH.

OBJ1aieHMe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMHU 1eHCTBUSIMMU

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCY)XIaeMoil TeMbl B XOJ€ JHaiora
W/WIU JUCKYCCUH, BBICKa3bIBaTh HACH, (HOPMYIUPOBATH CBOHM MPEITIOKCHHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHS ITPEJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3yIbTAaTOB MTO3HABATEILHON JIESITEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIBHO WJIA COBMECTHO CO CBEPCTHHUKAMHM IpPH
BBIMIOJIHEHUM XMUMHUYECKOTO0 JSKCIEPUMEHTa, MPaKTUYEeCKOW paboThl 1O
MCCIIEIOBAHUIO CBOMCTB M3YYa€MbIX BEIECTB, peaiu3allii Y4€OHOr0O MPOEKTa U
(dbopMynHpOBaTH BBHIBOJABI MO pE3yIbTaTaM MPOBEAEHHBIX UCCICIOBAHUN MTyTEM
COTJIACOBAaHMSI MO3ULIUI B X0J1e 00CYKJIeHHSI 1 00OMEHA MHEHUSIMU.

OBJ1aieHNe YHUBEPCAJIBbHBIMHU PEryJTUBHBIMU ACHCTBUSIMM:



CaMOCTOSITENILHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JESTEIbHOCTD, ONpelessis €€ Leau W 3aJadyd, KOHTPOJIUpPOBaTb U IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpEIaraéMblii aJIroputM JEHUCTBUU MpH
BBINIOJIHEHUM YYE€OHBIX M HCCIEOBATEeNIbCKUX 3aJa4, BbIOMpaTh Haubosee
3¢ (pexTUBHBIN cnoco0 MX pelleHHs ¢ Y4ETOM MOJYYEHHs] HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILECTBIISATh ~ CAMOKOHTPOJIb CBOEH  JIEATENBHOCTM HAa  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUA Kypca «OpraHudeckass XuUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUW B TO3HAHUU SIBJICHUU
npupoabl, B (OPMUPOBAHMHM MBIIUIEHUS U KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOMW JUIsl PEIIEHUs MPAKTUYECKHUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO H
IPUPOJIHOM Cpeae;

BJIAJCHUE CUCTEMOM XMMHMYECKHX 3HAaHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINE TOHATHS (XUMHUYECKHM 3JIEMEHT, aToM, OJJEKTPOHHAas
o0oJI0YKa aToMa, MOJEKyJa, BaJCHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHYTas M COKpamiéHHas),
MOJIb, MOJISIpHAs  Macca, MOJISIPHBIA  OOBEM,  YIVIEPOJHBIM  CKEJIEeT,
byHKIIMOHANIbHASL TPYIMINA, paauKall, U30MEpUs, H30MEPbI, TOMOJIOTHYECCKUIN
psAl, TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOJA W a30TCOAEPKAIIUE COCIUHECHMS,
MOHOMEP, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEANHEHUA);
TEOPHUH U 3aKOHBI (TEOPHUsl CTPOCHHS Opranndeckux Bemects A. M. byTieposa,
3aKOH COXpPaHEHHSI MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHM; MHUPOBO33PCHUECKHE 3HAHMS, JIeKAIlMe B OCHOBE ITOHMMAaHUsA
MPUYUHHOCTH W CHUCTEMHOCTH XHMHYECKUX SBICHUH, (DaKToIOTHYECKHe
CBEJICHHSI O CBOMCTBax, COCTaBE, MOJyYEHUU U OE30MAaCHOM HCIOJb30BAHUU
BOKHEHIITNX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATETHLHOCTH
YEJI0BEKa,;



c(hOpMUPOBAHHOCTh YMEHHU BBISBISATH XapaKTEpPHbIE MPU3HAKU MOHATHM,
YCTaHABIMBAaTh WX B3aWMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIWE MOHSITUA
[IpY ONKUCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUN OPTaHUYECKUX COCIMHECHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIH30BaTh XUMUUYECKYIO CUMBOJIUKY JIJIs
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
dbopMyn OpPraHMYEeCKHMX BEIIECTB W YPaBHEHUM XHUMHUYECKUX pEaKIui,
M3TOTABJIMBATh MOJAEIN MOJIEKYJ OPTAaHUYECKUX BEIIECTB JJIs1 MILIFOCTPALIMU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBAThH MPUHAJIC)KHOCTh U3YUEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTAaBY M CTPOCHHUIO K ONPEAEIEHHOMY
KJIacCy/Tpymnine coeJuHeHu (YrJIeBOIOPObl, KUCIOPOJ W a30TCOAEpXkallue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COCIUHEHMS), /1aBaTh MM Ha3BaHUS IO
cucremarnueckoit HomeHnkinatype (IUPAC), a Takke nmpuBOIUTH TPUBUATIBHbBIE
HA3BaHUS OTJEIBHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTUJICH,
ATUJICHTJIUKOJIb, TIIULEpUH, (eHOo, (opMaIbACTHI, alleTalbACTHI, MypaBbUHAs
KHUCJIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAas KHUCJIOTa, CTEAPUHOBAs KHUCJIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, HeIi0103a, TJIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPENENSATh BUIbl XUMHYECKOW CBS3U B
OpraHWYECKUX COECTMHEHUAX (OJUHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJO0XKEHUS TEOPUU CTPOCHUS
opranudeckux BemecTB A. M. bytiepoBa nmnsi oOBSICHEHHS 3aBHCHUMOCTHU
CBOMCTB BEILIECTB OT HX COCTaBa U CTPOEHHUS; 3aKOH COXPAaHEHUS MaccChl
BEILECTB;

c(hOpMHPOBAHHOCTh YMEHHUW  XapaKTepuU30BaTh COCTaB, CTPOCHHE,
¢usznueckre U XUMHUYECKHE CBOWCTBA TUMHWYHBIX MPEICTABUTEICH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOIWICH, alleTUIIEH,
Oyramuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
TIIALEpUH, (EHOII, aleTalbIeTH ], MypaBbUHAS U YKCYCHasl KUCIOTHI, TIIOKO34,
KpaxMall,  LeJUII0JI03a, aMHUHOYKCYCHas  KHUCJIOTa),  WJUIIOCTPUPOBATH
FEHETHYECKYK0 CBA3b MEXKJAY HHUMHU YPaBHEHUSIMH COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIINI C UCTIOIh30BAaHUEM CTPYKTYPHBIX (HhOpMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapakTepu30BaTh VICTOYHHUKH
YTIEBOJAOPOTHOTO CHIPbS (HE(Th, TPHUPOIAHBIA Ta3, Yroiyib), CIOCOOBI WX
nepepadoTKU U MPaKTUUYECKOE MPUMEHEHHUE MTPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHIA TPOBOJUTH BBIYUCICHHS 1O XHUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WM MPOIYKTa
peakiuu MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO M3 HMCXOIHBIX
BEILIECTB WJIH MPOAYKTOB PEAKIUN);



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCHOJIb3YEMBIX B XUMUU NIPU U3YUYECHUH BEIIECTB
M XUMHYECKHX  SIBJIeHUH  (HaOMroJeHHe, U3MEpEHHEe, HKCIEPUMEHT,
MOJICJIUPOBAHUE), HUCIOJIb30BaTh CUCTEMHBIC XHUMHUYECKUE 3HAHUS IS
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYaAllMSX, CBSI3aHHBIX C
BEIIIECTBAMU U UX PUMEHECHUEM;

chOpMUPOBAHHOCTh  YMEHMH  coOONOJaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M U Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IMpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMU IO BBITIOJTHECHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUTAHUPOBATh M BBITIOJHATH XUMHUYECKHI
AKCIEpPUMEHT (TIpeBpallleHuss OpPraHWYeCKUX BEHIECTB MpPH HArpeBaHUU,
MOJIyYCHUE HDTUJIEHA W U3YyUYEHUE €ro CBOMCTB, KAayeCTBEHHbIC PEaAKIUU
OpraHWYeCKUX BEIIECTB, JCHATypauus OCJIKOB IpPU HarpeBaHUH, I[BETHHIC
peakiuu OeTKOB) B COOTBETCTBHM C IMPABWIAMHU TEXHUKH OE€30MAaCHOCTHU TPH
oOpallleHUH C BeIIeCTBAaMU M Ja0OpaTOPHBIM O00OpYJAOBaHUEM, MPEIACTABIATH
pe3yabTaThl XUMHYECKOTO OJKCIepUMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIMX peakiuid u (OpMYJIUPOBATh BBHIBOJBI HA OCHOBE ATHX
pPE3YIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
UHGOpPMAIINIO, TIOJyYaeMyl0 M3 Pa3HBIX HCTOYHUKOB (CpEeACTBAa MacCOBOMU
uHpopmaruu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh yMEHHUW  COONIOAATh  TIpaBUJia  DKOJOTHUYECKH
11eJIECO00pa3HOT0 TOBEEHUS B OBITY M TPYAOBOM NEATEIBHOCTH B IIEJISIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MbI ONPEEIEHHBIX OPraHUYECKUX
BEIECTB, oHNMas cMbich mokasarens [1JIK, moscHsaTh Ha mpumMepax crocoObl
YMEHBUIECHHUSI W NPEAOTBPALICHUS] MX BPEAHOTO BO3JIECUCTBHUS HAa OpPraHHU3M
YEJI0BEKa;

JUTsE OOYYAIOIIUXCSl C OTPAaHUYECHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHUE
MPUMEHSTh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX IMO3HAHUS BEUIECTB U
XUMUYECKUX SIBICHUN;

JUTSL CHETBIX W CIA0OBHASIIUX OOYYAIONMUXCs: YMEHHUE HCIOIh30BaTh
penbe(HO-TOUCUHYI0 cHcTeMy oOo3HaueHuid JI. bpains mig  3anmcu
XUMHUYECKUX POPMYIL.

11 KVIACC



[IpeameTrHble pe3yibTaThl OCBOCHUS Kypca «OOmias U HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUNA: O XUMHUUYECKOW COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XMMHUU B TO3HAHUU SIBICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOM sl PEIICHUS MPaAKTUYECKUX
3a/1a4 ¥ 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0pPOBBIO U
IIPUPOIHOU CpeELE;

BJIQJICHUE CUCTEMOM XHMMHUYECKHMX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArAIOIINe MOHATHS (XMMHUECKHH 3JIEMEHT, aTOM, M30ToII, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, WOH, MOJEKYJa, MOJb, MOJISAPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIILHOCTh, CTEIEHb OKHUCJICHUS, XHUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKasi, BOJOPOIHAS), KPUCTAITTNYECKAs
pelIéTKa, TUMBl XUMUYECKUX PEAKIIUM, pACTBOP, AIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAST JTUCCOLMALIUS, OKHUCIUTENh, BOCCTAHOBUTENH, CKOPOCTH
XUMHUYECKOU pPEaKIMK, XMMHUYECKOEe PABHOBECHE); TEOPHUH U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON NUCCOoLManuu, nepuoanuecku 3axkon 1. . Mennaeneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAaHEHUs M MPEBpPALICHUS
SHEPIUM MPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOIUYECKUH S3BIK
XUMUH, MHUPOBO33PEHUECKUE 3HAHHUs, JIEKallMe B OCHOBE IOHUMAaHUs
OPUYUHHOCTH W CHUCTEMHOCTH XHUMMYECKHX SBJICHUH, (DAKTOIOTUYECKUE
CBEJICHUSI O CBOWCTBaX, COCTaBe, IMOJYYCHHH U 0O€30MacHOM HCIOJIb30BaHUU
BRXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOU NEATETbHOCTH
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTePHbIE MPU3HAKHU MOHATHIA,
yCTaHABIIMBaTh MX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIINE MOHSTHUS
IIPY ONUCAHWH HEOPTaHMYECKUX BEIIECTB U UX MPEBPALCHU;

c(hOpMHUPOBAHHOCTh YMEHHI UCIOJIB30BaTh XUMHUECKYI0 CUMBOJIUKY IS
cocTaBlieHHs (QOpMyNI BEMIECTB M yPAaBHCHMA XWMHUYECKHX PEaKIIUM,
cucreMarnueckyro HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTZIEJIbHBIX HEOPTraHUYECKUX BEUIECTB (YrapHbIil ra3, yriaeKUcIibli ra3, aMMHuakx,
ranéHasi U3BeCTbh, HEralE€Hasi U3BECTh, TUThEBAs COAA, MUPUT U JPYTHUE);

chOpPMHPOBAHHOCTh YMEHUN ONPENeNsATh BAJICHTHOCTb U CTENEHBb
OKHCJICHUSI XUMHUUYECKHUX JIEMEHTOB B COCJIMHEHHUSX PA3JIMYHOTO COCTABA, BU/I
XUMUYECKOW CBsI3U (KOBaJ€HTHasi, MOHHAsA, METAJJIMYECKasi, BOJOPOJHAs) B
COCAMHEHUAX, THI KPUCTALINYECKOW PEMETKM KOHKPETHOIO BELIECTBA
(aTomHasi, MOJIEKYJISIpHAsl, HOHHASI, METAJUIMYECKas), XapaKTep CpeJlbl B BOJAHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHUN;



c(hopMUPOBAHHOCTH YMEHUU yCTaHABJIMBATh MPUHALIE)KHOCTh
HEOPraHUYECKUX BEIECTB MO HUX COCTaBY K OMpeAcTEHHOMY KiacCy/TpyIie
coeMHeHUN (TPOCThIE BEIIECTBA — METAUIBI M HEMETabl, OKCHU/IbI,
OCHOBaHUSsI, KUCJIOTHI, aM(POTEepHbIE TUAPOKCUIBI, COIH);

c(hOpMUPOBAHHOCTh YMEHHM PaCKphIBATh CMBICI MEPUOIAUYECKOTO 3aKOHA
. W. MenneneeBa M IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
OOBSICHUTEIBHYIO U POTHOCTUYECKYIO (PYyHKITNY;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHWMHMYECKUX »3JIeMEeHTOB 1—4 mnepuonoB llepuoamyeckoil cuctemsl
xuMudyeckux anementoB JI. M. MennesneeBa, UCMOIb3ys MOHATHS «S-, P-, -
BJIEKTPOHHBIE opOuTammy, «QHEPTrEeTUUYECKHUE YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTM HW3MEHEHUSI CBOWCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEIMHEHUM MO TepuojiaM U rpynmnam llepuoanueckoil CUCTEMbl XUMHYECKUX
anemeHToB JI. 1. MeHnneneena,;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTepu3oBaTh (OMHCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3JIMWYHBIX KJIACCOB,
NOATBEPKJaTh CYIIECTBOBAHWE NEHETUYECKON CBA3U MEXAY HEOPraHUYECKUMU
BEIIECTBAMM C MIOMOUIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHUS KJIaCCU(DUITUPOBATh XUMHUYECKUE PEAKIIUH TI0
Pa3IMYHBIM MpU3HAKaM (YUCIY U COCTaBy pearupyrolydx BEIIECTB, TEIIIOBOMY
ety peakiuy, N3MEHEHUIO CTENIEHEeH OKUCICHUsI AJIEMEHTOB, 0OPaTUMOCTH
pEeaKIUM, YUYaCTUIO KaTallu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABJISATh YPABHCHHUS PEAKIUN pazIMYHbBIX
TUTIOB, TIOJIHBIC W COKpaIlI€HHbIE YypaBHEHUS peaKIMidi HOHHOTrO OOMEHa,
YUYUTHIBAs YCJIOBUS, PU KOTOPBIX 3TH PEAKIINU UIYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHH TIPOBOJUTH PEAKIMH, TOITBEPIKIAOIINE
Ka4eCTBCHHBIA COCTaB PA3JWYHBIX HEOPTaHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM  NYTEM  HWOHBI, MNPUCYTCTBYIOIIHE B  BOJHBIX  pacTBOpax
HEOPraHWYECKHUX BEIIECTB;

c(hOpMHUPOBAaHHOCTh yMEHHUM PACKpPHIBaTh CYIIHOCTb OKHCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIUN TOCPEICTBOM COCTABICHUA 3JICKTPOHHOIO
OamaHca dTUX peaKIuii;

chOpMHUPOBAHHOCTh  yMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOW PEaKIHH OT Pa3IMYHBIX (PAKTOPOB; XapakTep CMENICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3JACHCTBUS (MIPUHITUTT
Jle llatenbe);

c(hopMHUPOBAaHHOCTh YMEHHUW XapaKTEepU30BaTh XHMHYECKHE IPOIIECCHI,
JIe)KaI[Me B OCHOBE MPOMBIIIEHHOTO MOJYYEeHUS CEPHOM KUCIOThI, aMMHUaKa, a



TaKke chOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIMIAX U
AKOJIOTUUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHUS C UCIOJIB30BAHHEM
MOHSATHUS «MaccoBas J0Ji BEIECTBA B pacTBOPE», 00BEMHBIX OTHOILICHHH Ta30B
MpU  XUMUYECKUX PEAKIHUAX, MacChl BeEIleCTBAa WM O00BEMA Ta30B IO
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIH OO0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEIJIOBOro 3(p(eKTa peakiuyd Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS YHEPTHUU;

chOpMUPOBAHHOCTh ~ YMEHHMH  COOJNIOAaTh  MpaBuia  MOJBH30BAHUS
XUMHUYECKOW MOCYI0M U Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW TUTAHUPOBATh M BBITIONHATh XUMHUYECKHM
AKCTIIEPUMEHT (pa3I0KeHHE IEPOKCHJIa BOJIOPO/Ia B MPUCYTCTBUU KaTaJIM3aTOPa,
OTIPENICNICHUE CpPEelIbl PAcTBOPOB BEIIECTB C IMOMOIIBI0 YHHBEPCATHLHOTO
WHJUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOU
peaKkIuu, peakiui HOHHOr0 OOMEHAa, KauyeCTBEHHBIC PEaKIMu Ha Cylbdar-,
KapOoHaT- W  XJOPWA-aHWMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
AKCIIEPUMEHTANIbHBIX 3a7a4 1o TeMam «Metanne» u «Hemeramne») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKA OC30MaCHOCTH TMpU OOpaIieHuud ¢
BEIIECTBAMU M J1a0OpaTOPHBIM OOOpYJAOBaHUEM, NPEACTABIATH PE3yJIbTAThI
XUMHUYECKOT0 IKCIIEpUMEHTa B (hOpMe 3allMCH YPaBHEHUH COOTBETCTBYIOIIUX
peakiuii U GOpMyJIHPOBAThH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3HPOBATh XHUMHYECKYIO
uH(OpMaIIMIO, TOJYYaeMYH M3 pa3HbIX MCTOYHHUKOB (CpelIcTBa MacCOBOMU
KOMMYHUKalK, MHTEpHET U IpyTHX);

chOpMHPOBAHHOCT, YMEHUW  COONIOAATh TMpaBWia  AKOJOTHYECKU
11eJIeCO00Pa3HOTO TIOBEACHHUS B OBITY W TPYJOBOM JAESITEIBHOCTH B LEAX
COXpaHEHHMsI CBOETO 3I0POBb M OKPYKAIOLIEH HNPUPOIHON Cpeibl, OCO3HABAThH
OMAacHOCTh BO3JEWUCTBUSI HA >KUBBIE OPraHU3MbI OMNPEACIIEHHBIX BELIECTB,
moHuMast cmbicn  mokazatens I[IJIK, mosicHATP Ha mpuMepax CIIOCOOBI
YMEHBILICHUS] W MPEJOTBPAllleHUs] UX BPEIHOrO0 BO3JEWUCTBUS HAa OPraHU3M
YEJI0BEKa;

JUTsE OOYYAIOIIUXCS C OTPAaHUYEHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAax MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;



JUISL CIIETIBIX W CJA0OBHUISIIIMX OOYYaIOIIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cucTemMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKUX POpMYI.
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoapnrre | - [paxrireciie H3y4eHHusi | oOpa3oBaTesIbHbIE
padoThl padoTsbI pecypesI
1 [IpeameT opraHn4ecKkOi XUMHH, €€ 1
BO3HHMKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHst OpraHM4eCcKUX
2 coenuHenuii A. M. byrneposa, eé 1
OCHOBHBIE I0JIOKEHUS
IIpencraBnenue o kaaccu(puKauu
3 opranudeckux Bemiects. Homenkiatypa 1
(cucremaTuyeckas) U TPUBUAIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKUH psif
5 MeraH u 3TaH — OpocTeuIme 1
IIPEJCTaBUTENIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTUJIEH U IPOINUJIEH — MPOCTEHIINE 1
IIPEJCTaBUTENIN AJIKEHOB
[TpakTuyeckas padora Ne 1.
8 «[lony4yeHne sTHIIEHA U U3yUEHUE €TO 1 1

CBOWCTBY




Anxanuensl. byraguen-1,3 u
MeTminoyraauen-1,3. [lomyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

AJIKUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHMSI, TOMOJIOTUYECKUM PSA/I.
AneTunes — npocTenmmn
MPEeACTaBUTENh ATKUHOB

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKOUN peaKiuu

12

ApeHbl: 6eH301 U ToryoJ. TOKCHYHOCTh
apeHoB

13

I'eneTnveckas CBSI3b yriaeBOJOPOIOB,
MPUHAUISKAIUX K PA3TUIHBIM KJIaccaM

14

[TpupoTHBIE HCTOYHUKH YTIIEBOOPOIOB:
MIPUPOIHBIN Ta3 U MOTYTHBIC He(TIHBIC
ras3bl, HepTh ¥ MPOIYKTHI €€
nepepadboTKu

15

[TpupoTHBIE HCTOYHUKH YTIIEBOJOPOIOB:
MIPUPOJIHBIN ra3 U MOMYTHBIC HEPTSIHBIE
ras3bl, HepTh ¥ MPOIYKTHI €&
nepepaboTKu

16

KounTponsHas pabota no pasaeny
«YTIIeBOIOPOIBI»

17

Hpe,[[eJ'ILHLIC OJHOATOMHBIC CIIMPTHI:
MCTaHOJ 1 OTaHOJI. BOI[OpOI[HaH CBA3b

18

MHoroaToMHEbIE CIINPTHI:




OTUJICHTJIMKOJIb U TJIMLHCPHUH

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nvecKkrne 1 XUMHYECKHE CBOICTBA,
IIpUMEHEHNE

20

Anpaeruapl: GopManbIaeTHI U
areTaipaernn. AleTtod

21

OAHOOCHOBHBIE MpEEIbHbIE
Kap6OHOBI)I€ KHCJIOTBI: MypaBbUHAasA U

YKCYCHast

22

[IpakTueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CreaprHOBas ¥ OJICMHOBAsA KUCJIOTBHI,
KaK MpeACTaBUTEIN BBICIINX
KapOOHOBBIX KHCIIOT

24

Mpbuta Kak COJTM BBICITUX KapOOHOBBIX
KHCJIOT, NX MOIOIIEE JCHCTBIE

25

CrnosxHble 3(hUpbl KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIOT. ['uaponus
CJIOXHBIX 3(UpPOB

26

XKupsl: ruaponaus, npuMeHeHue,
Ouooruueckas poJib KUPOB

27

VYraeBoJibl: cocTaB, KilacCU(uKanus.
BaxxHeiimue npeacTaBuTeNu: TI0K03a,
¢bpykTO3a, caxapo3a

28

KanMaJ'I " OCJUJIKOJIO3a KaK MPUPOAHBIC
MMOJIMMCEPBI




KouTponsHas paboTta no pasaeny

29 «Kucmopoacoaepkaniue opraHuIecKue 1
COCITMHEHUS)

30 AMMWHBI: METHJIAMHUH U aHUJIUH 1
AMUHOKHUCIIOTHI KaK aM(OTEpHBIE

31 OpPraHWYECKUE COCTUHEHUS, HX 1
ouonornyeckoe 3HaueHue. IlenTrant

32 benku xak npupoaHsie 1
BBICOKOMOJICKYJISIPHBIC COCMHCHHS

33 OcHOBHBIC TIOHATHS XHMHH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OCHOBHBIE METOJIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUH. 1
[TmacTmacchl, KaydyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMAYECKUI DJIEMEHT. ATOM.
DNeKTpOoHHAs KOHPUTYpAIUs aTOMOB

[Tepuonnueckuii 3akoH u [lepunoandeckas
cUCTeMa XMMHUYECKHUX 3jieMeHToB /1. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOMU
TEOpHUEHN CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COEIUHEHUN
10 TPyIIaM U eproiaM. 3Ha4eHHE
MIEPUOANYECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux saeMmenToB .M. Menaeneena
B Pa3BUTUHU HAYKH

Crpoenue BelecTBa. XUMUYECKas! CBSI3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHMS
KOBAJICHTHOM CBs13U. BogopoaHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. BemecTra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonsatue o JAUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJUIOUIHBIE pacCTBOPHI.




MaccoBasi 107151 BellleCTBa B PacTBOpPe

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYeCKUX COCTUHCHUIL.
['eHeTH4ecKas CBS3b HEOPraHUIECKUX
BEILIECTB, PA3IMYHBIX KJIACCOB

Knaccudukanus XuMuuecKkux peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BEIECTB; 3aKOH
COXpaHEHUs U MIPEBPAILECHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakiuu.
XHUMHUYECKOE PaBHOBECUE

10

[TpakTrueckas padota Ne 1. «BnustaHue
pa3nnyuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIun»

11

DNEeKTPOTUTHYECKAS TUCCOIHALIUSI.
[Tonsatue o BogopoaHom nokasarene (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponus opraHuYecKux u
HEOPraHUYECKUX BEIICCTB

12

OKHCAUTENHEHO-BOCCTAHOBUTEILHBIE
peakiuu. [lonarue o0 anekTponuze
pacrmiaBoB U pacTBOPOB CoOJieit

13

KonTtponrHas pabota no pazaeny
«Teoperndeckre OCHOBBI XUMHUW»

14

MeTaJ'IJ'ILI, HX IIOJIOKCHHUEC B




[Tepuoanueckoit cucreMe XUMUYECKUX
anemeHTOB J. 1. Meneneera u
O0COOCHHOCTH CTpOCHHUs aTOMOB. O0mIHe
¢du3nveckne CBOMCTBA METAIIIIOB

15

CrinaBel METAUIOB. DNEKTPOXUMUYECKUI
psI HAaPSKEHUN METalIoB

16

XUMHUYEeCKHe CBOMCTBA BAXKHEHIIIMX
METaJUIOB (HATpUH, Kaaui, KaJabIui,
MarHuii, aJloMUHHUI) U UX COeTMHEHUI

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEU U UX
COCIMHEHU I

18

XuMHUYecKre CBOMCTBA ITMHKA, JKeje3a 1
HUX COEIUHEHNN

19

[TpakTtuueckast padota Ne 2. "Pemenne
SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
«Metamib"

20

Hemeramnel, X HOJI0KEHNE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

dusnyeckue CBONCTBA HEMETAIIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IpUMepe
KHCTIopo/a, cephl, pocdopa u yriaepoaa)

22

XHUMUYECKUE CBOWCTBA IaJlOT€HOB, CEPHI U
HUX COeIUHEHUN

23

XuMHUecKue cBOMCTBa a30T1a, Gpochopa u




UX COEOUHEHUN

24

XHUMHUYECKUE CBOMCTBA yriepoja,
KPpECMHUA U UX COGIII/IHGHI/Iﬁ

25

[IpuMeHeHne Ba)KHENIIUX HEMETAIIOB U
UX COCIMHEHUU

26

O0006111eH1E ¥ cCUCTEMATH3aIMs 3HAHUH 110
Teme «HemeTramnel». Beranciaenus mo
ypaBHCHI/IflM XUMHUYCCKUX peaKHI/Iﬁ nu
TepMOXI/IMI/I‘-IeCKI/Ie paC‘IéTLI

27

[IpakTueckas pabota Ne 3. «Pemenue
AKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
"Hemertamnsl"»

28

KontponbHas padoTa o TeMam
«Metamb» u
«HemeTtameiy/Beepoccuiickas
poBepoyHas pabora

29

HeOpFaHI/I‘ICCKI/IC H OPraHn4eCKuc
KHCJIOTBI. HeOpFaHI/I‘ICCKI/IC u
OpPraHu4€CKUC OCHOBaHUA

30

AmboTepHbIe HEOPraHUYeCKHUEe U
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPraHUYECKHUX M OPTaHUYECKIX
BEIIECTB

31

Pois xumuu B oGecrieueHun
JKOJIOTMYECKOM, SJHEPIreTUUECKON U
MUIIEBOM 0€30TIaCHOCTH, Pa3BUTUHU




MCAUIIUHBI

[IpencraBnenns 06 0OMUX HAYIHBIX

32 MPUHIMIIAX TPOMBILIUIEHHOTO MOITY4eHUs 1
BXHEHIINX BEIIECTB
33 YenoBek B MUpPE BEIIECTB M MAaTEPHAJIOB
34 XuMHS ¥ 3J0pOBbE YEIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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