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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoit @Penepaunn», TpeOOBaHUM K pe3ylibTaTam
OCBOEHHUS (enepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEJHEro OOIIEro
obpazoBanus  (D®OIl  COO), mpencrasienHsix B DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
npenojaBaHus  y4eOHOro nmpeaMera «XuUMHUS» B 00pa3oBaTEbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0OpasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJ0KEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon a0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 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  KoOHUentyalbHble mnojoxenus DIroC COO o
B3aMMOOOYCIOBICHHOCTH IIeJei, coAep)KaHus, pe3yabTaTOB OOy4YeHHUS U
TpeOOBaHUN K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM H3TAallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTEME XUMUYECKOro O0pa3oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUSl 3aKOHOB TMPUPOJIBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U O0OIIeH
KyJbTYphl YENIOBEKa, a TAKXKE HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS 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 MO0 XUMHH C YYETOM crielinUKN 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 CUCTEMbl €CTECTBEHHBIX HAYK UTPAeT 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 €JUHCTBE NPUPOABI 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 JPYITMMHU €CTECTBEHHBIMM HAyKaMH, XHUMMUS
cTaja HEOThEMJIEMOW YacThIO MUPOBON KYJIBTYpPbI, HEOOXOJIUMBIM YCIOBUEM
YCHEIIHOTO TPYyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMEeHHash XUMUS
KaK HayKa CcO3MjaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTMN HalpaBjieHa Ha
pelieHre riI00albHBIX TPOOJEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA —
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) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIHTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYK) UM IS BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIICIIHOTO BKIIOUYEHHUS B JKU3Hb COIMYMA,
IPOJIOJDKEHUST  00pa3oBaHUsI B PA3IUYHBIX O0JIACTSAX, HE  CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocraBistonuMu - TipeiMeTa  «XUMUs» SBISIOTCS  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 OpraHudecKord XumMuu. @opMUpOBaHUE TAaHHON CUCTEMbl 3HAHUN TIPHU
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» cHOpMHpPOBaHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K H3YYCHHIO y4eOHOro marepuana u oOyCIOBIEHA
HUCTOPUYECKH OOOCHOBAaHHBIM  PAa3BUTHEM 3HAHUW HA  OMPENCIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHUU BEIIECTBA
paccMaTpuBarOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHS 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
OMONOTUYECKN AaKTHUBHBIX coequHeHuH. B Kypce opraHmdeckol 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 CTPOCHMSI, O XMMHUYECKOU PEaKIIUH.

[log HOBBIM yrjoMm 3peHUsi B MpeaMeTre «XUMHs» 0a30BOro YpOBHS
paccMaTpHUBaeTCsl M3YUYEHHBI Ha YpPOBHE OCHOBHOTO OOLIEro o0pa3oBaHUs
TEOPETUUYECKU Marepuan M (PaKTOJIOIrMYECKUE CBEIEHUS O BEIIeCTBaX H
XUMHYeCcKoM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0uas u HeopraHudyeckas
XUMHS» 00y4arouuMcs TPeloCTaBIsIeTCS BO3MOXXHOCTh OCO3HATh 3HAYEHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPEeTHYECKHMX W  METOAOJOTHYECKHUX
NO3UIUH, TIyOKe MOHATh UCTOPUUYECKOE M3MEHEHUE (DYHKIMNA 3TOTO 3aKOHA —
0T 00001aroIIei 10 OOBACHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cuctema 3HaHMH O BaXHEHIIMX BEUIECTBAX, HMX COCTAaBeE,
CTPOCHHMH, CBOMCTBaX W MPUMEHEHHUHU, a TAKKE O XUMHUYECKUX PEAKIUSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AomnojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJIEPKAHHS, HUMEIOIUMHU KYJIbTYpOJIOTHYECKUN U
NPUKJIAHON XapakTep. DTH 3HAHUSA CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3U
XUMHHU C JPYTMMU HayKaMH, pacKpbIBalOT €€ pojib B I0O3HABATEIbHON U
IPAKTUYECKON JAESTEIBHOCTH YEIO0BEKa, CIOCOOCTBYIOT BOCTIMTAHUIO YBAXKECHUS
K Tpolieccy TBOpYECTBA B OOJACTH TEOPUM W MPAKTUUYECKUX MPUIOKEHUN
XUMHH, TIOMOTAIOT BBINYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOiemMax, CBS3aHHBIX C XHMHUEH, KPUTHUECKH
OCMBICTTMBATh MHGOPMAIMIO M TPUMEHATh €€ JJId TONOJHEHUs 3HaHWM,
pEIIeHUs] HMHTEIUICKTYaIbHBIX M JKCHEPUMEHTAIBHBIX HCCIIEOBATEIBCKUX
3amad. B memom conepikanue yueOHOro mpenMera «XuMHs» JaHHOTO YPOBHS
U3Y4YeHUs  OpPHUEHTHPOBaHO Ha  (GOpMHpOBaHME y  OOydYaroOmUXCs
MHUPOBO33PEHYECKON OCHOBBI I MOHUMaHUs GUI0CO(CKUX HIIeH, TAKUX KaK:
MaTepHabHOE  E€JUHCTBO HEOPraHMYECKOr0 U  OPraHWYecKOro Mupa,
00yCJIOBJIEGHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHHUEM, [T03HABAEMOCTh
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 TEXHOJOTUHA H
MaTepuasnoB.

B nmane pemieHus 3amady  BOCHHUTAHMS, Pa3BUTUS M COIMATU3ALNU
OOy4JaromuXCs NMPHUHSTHIC MPOTPAMMON MO XMMHUH TOJIXOIBI K OMPEIEICHUIO
CONepKaHUSI W TIOCTPOCHHUS TIpeAMeTa MPEeayCMAaTPUBAIOT (HOPMHUPOBAHUE
VHUBEPCAIBHBIX YYEOHBIX JEWCTBHH, HMEIOMIMX 0a30BOE 3HAYCHHUE [IJIS
pPa3JIUYHBIX BHJIOB JIESITEIBHOCTH: pELICHUsI MpOoOJieM, IOWCKa, aHaIu3a |
00paboTKkM  MHpOpPMALIMK, HEOOXOIUMBIX i1 NPUOOpPETEHUs  OIbITa



MPAKTUYECKON M UCCIEIOBATEIBLCKON JEATeNbHOCTU, 3aHMMAIOIIECH BajkKHOE
MECTO B IMO3HAHUU XUMUHU.

B mnpakTtuke mpenojaBaHusi XMMHUMU KakK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaKk M HAa YPOBHE CpeaHEro oOmero oOpa3oBaHUs, TMpHU
OTIPENICNICHUH COJACPIKATEIIbHOM XapaKTEPUCTUKHU LeJIed U3y4deHUs MpeaMera
HalpaBJICHUEM TEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCS
dbopMupoBaHUE OCHOB XUMHMYECKOM HAyKM Kak oO0JJaCTU COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOU JIESITEIHHOCTH YEJIIOBEKAa U KaK OJIHOTO W3
KOMIIOHEHTOB MHUPOBON KynbTypbl. C METOIWYECKOW TOYKH 3pPEHUs] TaKou
NOAXOA K ONPEACNICHUIO IeJied W3y4YeHHs TpeAMeTa SBISIETCS BIIOJHE
OTpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU IEJSIMUA M3YYCHHUS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBAsIIOTCSA:

e (opmMupoBaHHE CHCTEMBl XHMHYCCKHMX 3HAaHUN Kak BaKHEHIIEH
COCTABJISIIONICH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE
KOTOPOM JIe)KAT KIFOYEBbIE TOHATHS, (yHIAMEHTaJbHBIC 3aKOHBI H
TEOpPUH XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M TIOHHUMAaHUE
CYLIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C HCTOPHEH X Pa3BUTHUS U CTAHOBJIICHUS;

e (opmupoBaHue U pa3BUTHE TMPEJACTABICHUNA O HAy4YHBIX METOJax
MO3HAHUS BEIIECTB M XUMHUYECKUX peaKIuil, HEOOXOJUMBIX 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
HaOMIOJeHHeM ©W  OOBSCHEHHMEM  XHMHUYECKOTO  DKCIECPUMEHTA,
cOOJIFOICHUEM TTPaBHJI 0€30IMacHOr0 0OpaIeHHsI C BENECTBAMM.

Hapsimy ¢ »Tum, comepkarenbHas XapakTEepHCTHKA IeNe u 3aaad
M3Yy4YEeHHS TpeAMETa B MpPOTrpaMMe MO XMMHH yTOYHEHA W CKOPPEKTHpOBaHA B
COOTBETCTBHHM C HOBBIMH TPUOPUTETAMH B CHCTEME CpPEIHEro OoOIIero
oOpazoBanus. CerofHsi B MPENOJaBaHUM XUMUU B OOJIbIIIEH CTENEHU OTHAETCA
MPEANOYTeHHE  MPAKTUYECKOW  KOMIIOHEHTE  COJIepXaHusg  O0ydeHus,
OPHUEHTUPOBAHHOW HA TMOJTOTOBKY BBIMTYCKHHKA OO0IIe00pa3oBaTEIbHON
OpraHu3alid, BIAJCIONIETO HE Ha00poM 3HaHWHK, a QYHKIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CITIOCO0AMH U YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN
Y IPUMEHEHUS UX B peajbHOM KU3HM JJISl PEIICHHSI PAKTHUECKUX 3a/1a4.

B cB3u ¢ 3THM mpu w3ydeHWH TpeaMeTa «XUMUS» JTOMUHHUPYIOIIEe
3HAYEHWE MPUOOPETAIOT TAKKE IS U 3a7a9H, KaK:



aganTanys OOyYaroImMXCS K YCIOBUSAM JUHAMHUYHO Pa3BHBAIOIICTOCS
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 JIEATCILHOCTH,
KOTOpasi 3aHUMAET BaA)KHOE MECTO B MO3HAHWW XMMHUH, a TaKXKe JUISI OIICHKHU C
MO3UITUH  DKOJIOTUYECKOH OE30MacHOCTH XapakTepa BIUSHUS BEIICCTB U
XHMHYECKUX MPOIIECCOB HA OPTAHU3M YeJIOBEKA M MPUPOTHYIO CPEIY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH OO0YyYarIIMUXCSA: CIIOCOOHOCTH CaMOCTOSATEIBLHO TNPHOOPETAThH
HOBBIC 3HAHHUS IO XUMHUU B COOTBETCTBHUHU C >KM3HECHHBIMH TOTPEOHOCTSMH,
UCIIOJIb30BaTh COBPEMEHHBIC HMH(OPMAIIMOHHBIC TEXHOJIOTHHM JIIs TIOMCKAa |
aHanmu3a Y4YeOHOH ©W HAy4YHO-TIONYJSAPHOW WH(OpPMAIMU  XUMHUYECKOTO
COJICP)KaHHS;

dbopmMupoBaHue H Ppa3BUTHE Y OOYYAIOIMMXCS AaCCOIMATHBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOMI0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIe OCOOCHHO HEOOXOJMMBI, B 4YAaCTHOCTH, IIPU IUTAHUPOBAHUU U
IIPOBEACHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOOydYaromuxcs YOeKIEHHOCTH B TyYMaHHUCTHYECKOMN
HAIPaBJIEHHOCTH XUMHH, €€ Ba)XKHOW POJM B pENICHHUU TI00aBbHBIX IPOOIeM
paIoHaILHOTO TIPHUPOIOTI0JIH30BAHMS, ITOMIOJTHEHUS YSHEPTreTUUECKUX PECYPCOB
U COXpaHCHHUS TPHUPOJHOTO PAaBHOBECHsl, OCO3HAHHMS HEOOXOIUMOCTHU
OCpe)XHOTO OTHOIICHUS K TMPUPOAE M CBOEMY 3J0pPOBBIO, a TakKkKe
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 MpeaMeTHOW obmactu «EcTecTBeHHO-
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 KJIACC
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. bymiepoBa, €€ OCHOBHbIE MOJOXKEHUSA. CTPYKTypHBIE
(dopMyIbl opranndyeckux BemecTB. ['omornorus, usomepus. XumMuueckas CBA3b
B OPraHMYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHUYECKUX  BEIIECTB.
HomenknaTtypa opraHnyeckux COeAMHEHHH (cucTeMaTrieckasi) U TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIINX NPEACTaBUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUsS BEUIECTB M HUX IPEBPALICHUM:
O3HaKOMJIEHHE ¢ 00pasllaMH OpraHWYeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIHUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HaOJIOJIEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB IO IPEBPAIICHUIO OPraHUYECKUX
BEIIECTB NIPU HarpeBaHuu (T1aBlieHue, 0OYyTJIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKUU psaa. MeTraH W 3TaH —
NPOCTEHIIINE TPEACTABUTENN AIKAHOB: (PU3MUYECKHE UM XMMUYECKHE CBOMCTBA
(peakuuy 3aMElIeHHs] U TOPEHHUs), HAXOXKIAEHUE B NPHUPOAE, MOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH Psifl. DTUIIEH U MPOINUIIECH
— MPOCTEHIINE MPEJCTABUTEIN AIKEHOB: (PU3NYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpaTallMd, OKUCICHUS H
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHeHIme
XUMHUYECKHE CBOMCTBA (peakius MOJTUMEPU3ALIHH ). [Tomyuenue
CUHTETUYECKOr0 Kay4yyKa U pEe3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHI psiA.
ALeTUIEH — TMPOCTEUINMN NPEACTABUTENb aAJKUHOB: COCTaB, CTPOCHHE,
¢usnyeckue U XUMHYECKME  CBOWCTBAa  (peakuuu  TUAPUPOBAHUS,
raJIOreHUPOBAHUS, TUIPATALlMU, TOPEHMS] ), TOJIyYEHUE U IPUMEHEHHUE.

Apensl. bensoi: coctaB, cTpoeHue, PU3HNUECKHE U XMMUYECKUE CBOMCTBA
(peakuuu rajoreHMpoBaHUST W HUTPOBAHMS), IOJIYYEHHE M NPHUMEHEHHE.



Tonyon: cocmas, cmpoenue, uauueckue u XumudecKue ceoucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayuyenue u npumeHnenue. TOKCUUHOCTD
apeHoB. ['eHeTnyeckas CBA3bL MEXKAY YIVIEBOLOPOAAMU, INPUHALJICKAIUMU K
pa3JIMYHBIM KJIaccaM.

IIpupoaHble UCTOYHUKHU YINIEBOAOPOAOB. IIpMpoAHBINA ra3 W MHOMYTHBIE
He(dTauble Ta3pl. HedTh u e€ mpoucxoxaenne. CrnocoObl nepepadoTKu HEPTH:
MEePEroHKa, KPEKUHI (TePMHUYECKHM, KaTaluTU4ecKuil), muponus. IIpoaykTsi
nepepaboTku HedTH, HMX MPUMEHEHHWE B MPOMBIIUIEHHOCTH U B OBITY.
Kamennslii yrosib v mpoaAyKThl €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHUS BEUIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ O0pa3naMu IUIACTMACC, KaydyyKOB W PpE3HHbI, KOJUIEKIUU
«Hedpte» u  «VYromp», MOAENIUPOBAaHHE MOJEKYJI YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJCHUE MNPAKTUYECKOW paboOThI: MOJTyYEHUE
ATUJICHA U U3YyYECHUE €r0 CBOWCTB.

PacuétHrie 3agaun.

Boruncnenust mo ypaBHEHUI0O XMMHMYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOIO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKiun).

Kuciopoaconep:kamme opraHnyecKkue coeIMHeHUus

[IpenenbHple OQHOATOMHBIE CHUPTBL. METaHON W 3TAaHOJ: CTPOECHHUE,
¢usznueckre U XUMHYECKHE CBOMCTBA (peakuMM C AKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), MpPUMEHEHHE. BoaopoaHbie CBSI3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TAHOJIa HA OPraHU3M YeJI0BEKa.

MHOroaToMHbl€ CHOUPTHL. OJTWUJIEHIVIMKOJAb W T[JULEPUH: CTPOEHUE,
¢uznueckre W XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTallaMH, KaueCTBEHHAsl PEaKUusl Ha MHOIOaTOMHbIE cMpThI). [elicTBue Ha
opraHusM 4esoseka. [I[puMenenue rimneprsa 1 TWICHTIIUKOJIA.

@deHoN: CTpOeHHWE MOJIEKYJbl, (U3HUYECKHE M XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

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

OnHOOCHOBHBIE TpellETbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHas u
YKCYCHasl KUCIIOTBI: CTPOCHHE, PU3NUECKHE U XUMHUECKHE CBOICTBA (CBOMCTBA,
o0mme Jans Kiacca KHCJIOT, peakmus JTepupuKanuu), TMOIydeHHe WU
npuMeHenue. CteaprHOBas U OJIEMHOBAsI KUCIIOTHI KaK IIPEACTABUTENIN BBICIIMX



KapOOHOBBIX KHUCJIOT. Mbla Kak COJIM BBICHIUX KapOOHOBBIX KHUCIOT, HX
MOOLIIEE JEUCTBHUE.

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

VYrneBoapl: cocTaB, KiaccUpUKAIMs — yIrIeBoaoB (MOHO-, IHU- W
nonucaxapunbl). [mroko3a — mnpocTedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHMS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcuom mean(ll), okuciienne aMMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHUE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B MPUPOJIC, TPUMEHEHHUE,
ouonoruueckas poib. Dorocunre3. GpykTo3a Kak U30MEP TIFOKO3HI.

Kpaxman u nemironos3a kak npupoiHbie moumepbl. CTpoeHHE Kpaxmaia u
1eUTrono3bl.  DU3NUecKne W XUMUYECKHE CBOMCTBAa Kpaxmana (THApPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DOKCIEpUMEHTAJIbHBIE METOAbl M3Y4YCHUS BEIIECTB M WX IPEBpaIlCHUMN:
poBecHUE, HAOJIOJCHUE W ONMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJA
okcusiom meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aMMOJECHCTBUE TIIMIIEpUHA C
rugpokcuaom meau(ll)), ampaeruioB (OKUCIEHHWE aMMHUAYHBIM PaCTBOPOM
okcuna cepebpa(l) u rumpokxcumom memau(ll), B3amMopelcTBue Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKON padOThI: CBOWCTBA PacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérurnle 3amaun.

Boruncinenuss mo ypaBHEHUI0O XHMHMUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMy, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKkium).

A3oTcoaepxkaniue OpraHnuecKue COeJUHEHHUS.

AMUHOKHCTIOTBI ~ Kak  amM(pOTepHBIE  OPraHWYECKUE  COCIMHCHHS.
®u3nuecKkue U XMMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpPUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuabl.

benku kak mpupoJiHbIE BBICOKOMOJEKYJsIpHbIE coeauHeHus. [lepBuunas,
BTOpHYHAS W TPETUYHASI CTPYKTypa OCIKOB. XWMHUYECKHE CBONCTBAa OEIIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU HA OCIKU.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpALICHUM:
HAOJFOICHUE W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIlus OEIIKOB
MIpU HArPEBaHUU, IBETHBIE PEAKIIUU OETIKOB.

BricokomoJiekyJIsIpHbIE COeIMHEHUS



OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUH:
MOHOMEp, TIOJTUMEpP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPHU3AINH, CPETHSISA
MoJIeKyJisipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJCKYIISIPHBIX
COCTMHCHUN — TIOJIMMEPHU3aIINS U TTOJTMKOHACHCAITHS.

DKCHEpUMEHTAILHBIE METO/Jbl M3YUYEHHUS BEIIECTB M WX IMPEBpAICHUI:
O3HAKOMJICHHME C oOpa3llaMl TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MIaCTMACC, 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 OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

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

@dwus3mka: Marepus, OJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJCKYJIa,
DHEPreTHYECKUN YpOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BEIIeCcTBa, (GU3MUCCKUE BEIIMUNHBI U €IMHUIIBI KX N3MEPCHUS.

buonorus: kimeTka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTE3, OMOIIOTUYECKH AKTHUBHBIC BemlecTBa (OENKH, YTIIEBOIBI, KHPHI,
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 CHHTETUYCCKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMHUU

XUMUYECKUA 3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHH, MTOTYPOBHU. ATOMHBIC OpOUTaIH, S-, P-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeseHus AIEKTPOHOB MO OpOUTaIsIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

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



Ileppuonnueckor cucrembl xumudeckux odiaemeHToB JI. M. Menneneesa c¢
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.

Ctpoenune BemiecTBa. XHUMHUYECKas CBsI3b. BUIbl XMMHUYECKOW CBSI3U
(KoBaJIeHTHAsI HETIOJIAPHAS U TOJISIpHAS, HIOHHAS, MeTa/Inueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUUYECKOM CBs3M (OOMEHHBIA U JIOHOPHO-
akuentopHsiil). Bogopoanas cBa3b. BalleHTHOCTh. DIEKTPOOTPULIATEIBHOCTD.
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 o nucnepcHbix cuctemMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pacTBOPE.

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

Xumuueckass peakuusa. Kiaccupukamuss XUMUYECKHX peakluii B
HEOPraHUYECKON M OPraHUYeCKON XMMHUHU. 3aKOH COXPAHEHHSI MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3lU4YHBIX (HAKTOPOB.
OOpatumbie peakiuud. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
COCTOsIHUE XUMHYEeCKOTO paBHOBecus. [Ipunuun Jle [Hlatense.

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

OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
nemoHcTpanus Tabmun «llepuogudeckas cucteMa XUMUYECKUX DJIEMEHTOB /I.
N. MenpeneeBay, n3ydeHrue MOJCNICH KPUCTAITUTMUECKUX PEMIETOK, HAOII0IeHNE
M OIKCaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3joKeHUe
MEPOKCUJa BOAOPOJAa B NPUCYTCTBUM KATAIM3ATOPA, ONPEACIECHUE CPElbl
pPacTBOPOB BEHIECTB C IIOMOLIBKO YHUBEPCAIBHOTO WHAMKATOPA, PEaKUUU
MOHHOTO OOMEHA), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pa3audHbIX
($aKTOpPOB Ha CKOPOCTh XUMHUECKON PEAKITAN.

Pacuérnbie 3anaum.



Pacy€Tel 1o ypaBHEHUsAM XUMHUYECKHX pEaKLHUi, B TOM YHCIIE
TEPMOXUMHUYECKNE PACUYETHI, pACUETHI C MCMOJb30BAHUEM MOHITUSA «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilomoxxenne HemeraiuioB B llepuonndeckon cucreme
xumuyeckux sneMenToB J[. V1. MenpaeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyeckrue CBOMCTBa HEMETAUIOB. AJIIOTPOIHUS HEMETAIOB (Ha MpUMEpE
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBONCTBA BAXKHEUIIINX HEMETAIIIOB (TAJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U KpeMHHSI) U UX  COEAUHEHHM  (OKCHUIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXKHENIIIUX HEMETAIIOB U UX COCTMHEHMUIA.

Mertamisl. [Tonoxenne metamnos B [leproandeckoil cucteMe XuMUYECKUX
anementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX
o0osouek atoMoB MeTauioB. O6mue guznueckue cBoicTBa MeTamioB. CruiaBbl
METAJIOB. DJIEKTPOXUMUUYECKUN psii HAPSXKEHU METAJIIOB.

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

OO61mmume crocoOwl Mosy4eHusi MeTasuioB. [IpuMeHeHne MeTauioB B ObITY U
TEXHHUKE.

DOKCIEpUMEHTAJIbHBIE METOJAbl M3YUYEHUs BEUIECTB M HUX MPEBPALICHUMN:
U3y4YeHHE KOJIEKIUKU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIlICHHE
HKCIIEPUMEHTATBHBIX 3aj]lay, HAOIO/IEHUEe W OIMMCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHIA  AJIOMUHHS  C
pacTBOpamMy KHUCJIOT M IWIEJI0YEM, KAYECTBEHHBIE pPEaKUUM 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, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €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.

[IpenacraBnennuss 00 OOWIMX HAYYHBIX NPUHIUIIAX MPOMBIIIIEHHOTO
MOJY4YECHUS BAXKHEUIINX BEILECTB.



YemoBek B MHUpPE BEIIECTB W MaTEpUAJIOB: BAKHEHUIIHE CTPOUTEITHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpPacKH, CTEKJIO, KepaMHKa,
MaTepHaTbl I 3JIEKTPOHUKH, HAHOMATEPHaNbl, OpPTaHUICCKHUE U MUHEPATbHBIC
yIo0peHus.

XuMHS ¥ 370pOBbE YEJIOBEKA: IMpaBWjIa MCIOJIB30BaHUS JICKAPCTBEHHBIX
npenapaToB, TMpaBuia OE30MACHOTO WCIOJIB30BaHUS TPENnapaToB OBITOBOM
XMMWH B TIOBCETHCBHOM JKU3HH.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MEXNpPEAMETHBIX CBS3ed TP M3y4YEHUW OOmIeH u
HeopraHuvecko xuMuu B 11 Kiacce OCyIIECTBIISCTCS 4Yepe3 MCIIOJIb30BaHUC
KaK OOINMMX €CTeCTBCHHO-HAYYHBIX IMOHSATHUN, TaK W TIOHATHH, SBIISFOIIMXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01me eCTeCTBEHHO-HAYYHbIC TIOHATHS: HAyYHBIH (DAKT, THIIOTE3a, 3aKOH,
TCOpUs, aHallu3, CHUHTE3, KJIacCH(pUKALUI, TCPUOIUIHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJICIUPOBAHKE, H3MEPCHUE, SIBJICHHE.

dusnka: Marepus, SHEPrus, Macca, aTOM, 3JICKTPOH, IMPOTOH, HEHUTPOH,
WOH, W30TON, pPaJUOAKTUBHOCTb, MOJIEKYJIa, JHEPreTUUYCCKUH YpPOBCHb,
BEIIECTBO, TeJI0, OOBEM, arperaTtHoe COCTOSHHE BEIIeCTBa, (HHU3HUECKUE
BEJIMYUHBI U €JIMHULIBI KX U3MEPEHHUS, CKOPOCTb.

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

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

Texuomorus: XUMHYECKasT IPOMBIIIIICHHOCTD, METAJLTYPTHs,
TIPOU3BOJICTBO CTPOUTEIbHBIX MaTepHasoB, CEJIbCKOXO03SIICTBEHHOE
IPOM3BOJICTBO, TUIIeBast IPOMBIIIIICHHOCTD, dapmareBTHICCKas
MIPOMBIIINICHHOCTh, MTPOU3BOJACTBO KOCMETHYECKUX MPEMapaToB, MPOU3BOIACTBO
KOHCTPYKITHOHHBIX MaTepHalioB, DIIEKTPOHHAS IPOMBIIIEHHOCT,
HAHOTEXHOJIOTHH.



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

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOorpaMM CpeHero oOiiero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeMEeTHbIM HM TpeAMeTHbIM). HaydHo-meTogudyeckoi OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPaMM CpeTHEro oOIIero
00pa3oBaHUs SIBJISETCS CUCTEMHO-/IECSITETLHOCTHBIN MOIXO.

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

OCO3HaHHE OOYYAIOUUMHCS POCCUMCKON TpakJIaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAaMOOIIPEIENEHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

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

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

HAJIMYME TPABOCO3HAHUSA DKOJOTMYECKOW KyJIbTyphl M CHOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD )KU3HECHHBIC ILJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MpEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW U BOCIHTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMHU
LEHHOCTSAMHU U UJIeallaMi POCCUMCKOTO IPakIaHCKOTO OOIIECTBA, MPUHATHIMU B
oOIIecTBE HOPMAaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TTPOIIeccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TMO3HABATEIPHOW M TPAKTUYECKOU MEATETHLHOCTH
OOy4YaroMMXCs O 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 TPOIECCY TBOPUECTBA B O0JACTU TEOPUU U MPAKTHUECCKOTO
MPUMEHEHHS] XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTH)KCHHUSI HAYKH €CTh PE3yJIbTaT
JUTUTENIBHBIX HAOIIOJIEHUM, KPOIOTIMBBIX SKCIEPUMEHTAIBHBIX ITOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpEeca M TO3HABATCIBPHBIX MOTHBOB B TOJYYEHHUHU M TOCIEIYIOIIEM
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 PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
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 KYJbTYPbI 310POBbS:

NOHMMAaHMS IIEHHOCTEH 3J0poBOro M 0Oe30macHoro o0pa3a IKU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmroieHnst mpaBuil O€30MacHOr0 OOpaIeHUs C BEIIeCTBAMH B OBITY,
IMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI LIEHHOCTH TMPaBWJI WHIWBHAYAJbHOTO U KOJUIEKTUBHOTO
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  Y4€OHO-HCCIIEIOBATEIIHCKOM
NEeSATENbHOCTH, OOLIECTBEHHO TIIOJI€3HOM, TBOPYECKOM M JPYTUX BUIAX
NeSATeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH TMPAKTUYECKUX 3ajad
COIMaIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPaKTUUYECKOMY H3Yy4YeHHIO Mpodeccuil pa3aIuyHoro poja, B
TOM YHCJIC€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUU;

yBOXEHUSI K TPyAy, JIOIIM Tpylda U pe3yidbTaram TpYI0BOH
NeSATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOW TpPaeKTOPUU
oOpazoBanus, Oyaymield npodeccuu U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHUU, HHTEPECOB
U IOTpeOHOCTEeN 00IIIEeCTBa;

6) 3K0JI0TrN4Y€eCKOro BOCIIUTAHMS:

AKOJIOTMUYECKH II€JIeCOO0Pa3HOr0 OTHOIICHUSI K MPHUPOJE, KaK UCTOYHUKY
CYIIIECTBOBAHMUSI )KM3HU HA 3eMIIe;

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

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMHH IS
pelIeHns BOPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAUIMX BpEd OKpYXKaromei
IPUPOIHOMN Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUSATHBIE YKOJIOTHYECKUE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUM U MIPEAOTBPAILATH UX;

HaJU4Ms  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbI, OIbITAa JEATEIBHOCTH HKOJIOTMYECKOW 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
MpeACTaBIEHUS 00 OKpPYKAIOIIEM MUPE KaK O €JUHCTBE MPUPObI U YEIIOBEKA, 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 MaTepUaIbHON KYJIbTYphl, PEIICHUH TJIOOATbHBIX
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 CYUIHOCTH 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
00OCHOBaHHBIC 3aKJIFOYEHUS Ha OCHOBE HAy4yHbIX (aKTOB U HMMEIOIIUXCS
JIAHHBIX C LEJIbIO MTOJIYYEHHS IOCTOBEPHBIX BBIBOJIOB;

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

VMHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBCKON AEATEILHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HENPEpPhIBHOMY OO0pa30BaHUIO 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 (MeXTpeIMETHBIE) oOI1eHayYHbIe MOHSATHS,
OTpaXkarolue IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa W CHENU(UKY METO/IOB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
DHEpPrus, SBJICHHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, W3MEpEHUE,
AKCHEPUMEHT U APYTHUE);

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

CHOCOOHOCTD oOy4Jaromuxcs UCIIOJIb30BaTh OCBOECHHBIE
MEXKJUCIUIUIMHAPHbIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJIbHbIC
yueOHbIE IEUCTBUS B IO3HABATEIILHOM U COLIMAIBHOM MPAKTUKE.



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

OBjajeHne  yYHUBEPCAJIBHBIMH  Y4YeOHBIMH  NO3HABATEJIbHBLIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYeCKHe eHCTBUS:

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

OTIpeNIEeNATh 1EeNU JACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJbTaThl JEATEIbHOCTH C IOCTaBJICHHBIMHU
ETISIMU;

UCIIOJIH30BaTh MPHU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEPHbIC NMPU3HAKK MMOHATHH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCITIOJIb30BaTh COOTBETCTBYIOIIHE TTOHSATHS JI1 OOBICHEHUS OTJEIbHBIX (PaKTOB
U 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), BBISABJISATH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B pacCMaTPUBAECMBIX
SBJICHUAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH B  TMpOLIECCE€ IO3HAHMS, HCIOJb3YyeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TNPeoOpa3oBBIBaTh  MOJICIbHBIC
NpPEJACTAaBICHUd — XUMHUYECKHMHA 3HaK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dopmyna, ypaBHEHHE XHMHYECKOH pEAKIUH — TMPU PEIICHUH YUEOHBIX
MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajiad, MPUMEHITh Ha3BaHHBIE MOJICJIbHBIC
MPEJICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB MU3Y4a€MbIX BEIIECTB
Y XUMHYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaATENbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HayYHOI'0 MO3HAHHUS BEIIECTB U XMMHUUYECKUX
peaKiuu;

dbopMmynupoBaTh IEAM M 3a7a4d  KWCCJICJIOBAHUS, HCIOJIB30BATh
MTOCTaBJICHHBIC M CAMOCTOSATEIBHO CHOPMYITHMPOBAHHBIC BOMIPOCHI B KaYECTBE
WHCTPYMEHTA MO3HAHUS W OCHOBBI JUIT (POPMUPOBAHUS THIIOTE3BI IO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

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



XOIOM  TpOLEecca, CAMOCTOATENBHO IPOTHO3MPOBATH €0 pe3yJbTar,
dbopmynupoBaTh 00OOIIEHHWS U BBIBOJABl 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] MPAKTUYECKUX 3a7ay, MPUMEHECHHIO Pa3IUYHBIX
METOJ0B MO3HAHUS.

3) pabora ¢ nuapopMmaumeii:

OPUEHTHPOBATLCS B PA3JIMYHBIX MCTOUYHHMKAX WHOOpManuu (HAYy4YHO-
HOMYJsIpHAsT JIMTEpATypa XMMUYECKOIO COJEpX aHUs, CIpPaBOYHBIE MOCOOUS,
pecypcel MHTEpHEeTa), aHanmu3upoBaTh HHPOPMALIUIO PA3ITMYHBIX BUIOB U (popm
NpeCTaBICHUS, KPUTHUYECKHU OLICHUBATh eé JOCTOBEPHOCTD U
HEMPOTUBOPEUYNBOCTb;

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

IPUOOPETATh OMBIT MCIOJIB30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3JINYHbIX IOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyYHBIA S3bIK B KayeCTBE CpEJCTBAa MpuU padoTe ¢
XUMHYECKOW WHGOpMAIMeil: NMPUMEHATh MeXIpeaMeTHole ((usudyeckue wu
MaTeMaTH4YeCKWe) 3HAaKW W CHUMBOJIbI,  (QoOpMysbl, aOOpeBHUATYPHI,
HOMEHKIIATYpYy;

UCIIOJIb30BaTh M MPEeoOpa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CpPENICTBA
HArJSTHOCTH.

OBJ1aieHMe YHUBEPCAJIbHBIMUA KOMMYHHUKATHBHBIMHU 1€ UCTBUSAIMU

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCY)XIaeMoil TeMbl B XOJ€ JHaiora
W/WIM JUCKYCCUH, BBICKA3bIBaTh HACH, (HOPMYIUPOBATH CBOHM MPEITIOKECHHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHS ITPEJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3yIbTaTOB MTO3HABATEIBHOU JIESTEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEIBHO WJIA COBMECTHO CO CBEPCTHHUKAMHM IpPH
BBIMIOJIHEHUM XMUMHUYECKOTO0 AKCIEPUMEHTa, MPaKTUYECKOM paboThl 1O
MCCIIEIOBAHUIO CBOMCTB M3YYa€MbIX BEIECTB, peaiu3allii Y4€OHOr0O MPOEKTa U
(dbopMynHpOBaTH BBHIBOJABI MO pe3yIbTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MyTEM
COTJIACOBAaHMSI MO3ULIUI B X0J1e 00CYKJIeHHSI 1 00OMEHA MHEHUSIMU.

OBJ1aieHMe YHUBEPCAJIbHBIMHU PEeryJATUBHBIMY JIeHCTBUAMU:



CaMOCTOSITENILHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
IESTENbHOCTh, ONpenersis €€ Leau W 3aJauyd, KOHTPOJIUPOBaTh U IO MeEpe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpEIaraéMblii aJIroputM JEHUCTBUU MpH
BBINIOJIHEHUM YYE€OHBIX M HCCIEOBAaTENIbCKUX 3a/Jad, BbIOMpaTh Hauboliee
3¢ (pexTUBHBIN cnoco0 MX pelleHHs ¢ Y4ETOM MOJYYEHHs] HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILECTBIISATh  CaMOKOHTPOJb CBOEM  JNEATEIBHOCTH Ha  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynabTaThl OCBOEHUA Kypca «OpraHudeckass XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJIM XMMHUU B TO3HAHWUU SIBJICHUU
npupoabl, B (OPMUPOBAHMHM MBIIUIEHUS U KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJIMMOMW JUIsl PelIeHUs MPAKTUYECKHUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO H
IPUPOJIHOM Cpeae;

BJIAJCHUE CHUCTEMOM XMMHYECKMX 3HAaHMI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINE TOHATHS (XUMHUYECKHM 3JIEMEHT, aToM, OJJEKTPOHHAas
o0oy0YKa aToMa, MOJIEKYJa, BAJICHTHOCTh, DJIEKTPOOTPUIATEIBHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHYTas M COKpamiéHHas),
MOJIb, MOJISIpHas  Macca, MOJSIPHBIM 0O0BEM,  YIJICPOJIHBIH  CKEJIET,
byHKIIMOHANIbHASL TPYIMINA, paauKall, U30MEpUs, H30MEPbI, TOMOJIOTHYECCKUIN
psAl, TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA M a30TCOAEPKAIIUE COECIUHEHHS,
MOHOMEP, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEANHEHUA);
TEOPHUH U 3aKOHBI (TEOPUsl CTPOCHUS opranndyeckux Bemiects 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, COCTAaBE, MOJYYEHUU U OE€30MACHOM HCIOJIb30BAHUU
BOKHEHIITNX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATETHLHOCTH
YEJI0BEKa,;



c(hOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbBIC MPU3HAKU TOHSATHH,
yCTaHaBIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIUE TMOHSATHS
P ONKMCAHUU COCTAaBa, CTPOEHUS U MPEBPAILECHUNA OPraHUYECKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO0 CUMBOJIMKY JJIsI
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GopMysn OpraHMYeCKMX BELIECTB W YPAaBHEHHM XHMHYECKHX peaKUuH,
M3rOTAaBIMBATh MOJEIH MOJIEKYJ OPraHUYECKUX BEIECTB JJISl MIUTFOCTPALIMHN UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX
OpraHMYecKUX BEUIECTB IO KX COCTAaBY U CTPOCHHUIO K ONPENEIEHHOMY
KJIaccy/rpymnmne coequHeHu (yriaeBOAOpObl, KUCIOPOA M a30TCOAEepKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIUWHEHUs), N1aBaThb MM Ha3BaHUS 110
cuctematnueckoit Homenkinarype (IUPAC), a takke npuBOIUTH TpUBUATBHBIC
Ha3BaHMs OTJEIBHBIX OPraHUYECKUX BEHIECTB (ITHUJICH, MPOIMUJIEH, AllETHIICH,
ATUJICHTJINKOJIb, TIUIEPHUH, PeHOI, (hopManbIeru, alleTalbIerua, MypaBbuHas
KHUCTIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHUCIOTa, CTEapuHOBas KHUCIIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, HeIi0103a, TJIUIHH);

c(OpMUPOBAHHOCTh YMEHHUS OINPEAENATh BHUABl XUMHUYECKOH CBSI3U B
OpPraHUYECKUX COETMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUSI NPUMEHSTH IOJIOKEHUS TEOPUHM CTPOCHMS
oprannyeckux BemectB A. M. BymiepoBa ans 0OBsICHEHMS 3aBUCHMOCTHU
CBOWMCTB BEILECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH COXPAaHEHUS MacChl
BEIIIECTB;

cOpMUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh COCTaB, CTPOCHUE,
¢u3nyeckne U XUMMUYECKHE CBOIMCTBA TUIUYHBIX MPEICTABUTENCH pa3iHuHbIX
KJIaCCOB OPTaHWYECKUX BEUIECTB (METaH, 3TaH, 3TWUJIEH, NPONWIEH, alleTUJIEH,
Oyramuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
IJIMIEPUH, (EeHOJI, alleTalbIerul, MypaBbuHas U YKCYCHasi KHCIIOTHI, TJII0KO03a,
Kpaxmaj,  LeJUII0j03a, aMUHOYKCYCHas  KHCIOTa),  WJUIIOCTPUPOBATH
TEeHETUYECKYI0 CBSI3b MEXAY HUMH YypPaBHEHUSIMH COOTBETCTBYIOIHX
XUMHUYECKUX PeaklUil C UCTIOIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepru30BaTh UCTOYHHUKHU
YTIEBOJAOPOTHOTO CHIPbS (HE(Th, TPHUPOIAHBIA Ta3, Yroiyib), CIOCOOBI WX
nepepadOTKU U MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB MEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYHUCICHHS MO XUMHUYECKHM
ypaBHEHUsM (Macchl, 00bEMa, KOJTUYECTBA UCXOIHOTO BEIECTBA WM MPOAYKTa
peakUuy IO U3BECTHBIM Macce, O0BEMY, KOJMYECTBY OJHOIO M3 HMCXOJHBIX
BEIIECTB UJIM MPOIYKTOB PEAKIINN );



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCHOJIb3YEMBIX B XUMUU NIPU U3YUYECHUH BEIIECTB
M XUMHYECKHX  SIBJIeHUH  (HaOMroJeHHe, U3MEpEHHEe, HKCIEPUMEHT,
MOJICTUPOBAHUE), HCIOJIB30BaTh CHUCTEMHBIE XUMHYECKHUE 3HAHUS IS
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYaAllMSX, CBSI3aHHBIX C
BEIIIECTBAMU U UX PUMEHECHUEM;

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

c(hOpMUPOBAHHOCTh YMEHUM IUJIAHUPOBATH M BBINOJIHATh XUMUUYECKUI
AKCIEpPUMEHT (TIpeBpallleHuss OpPraHWYeCKUX BEHIECTB MpPH HArpeBaHUU,
MOJIyYCHUE HDTUJIEHA W U3YyUYEHUE €ro CBOMCTB, KAayeCTBEHHbIC PEaAKIUU
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJIKOB TIPU HArpeBaHWM, I[BETHHIC
peakiuu OeTKOB) B COOTBETCTBUHU C MpaBUJIAMU TEXHUKH 0€30MaCHOCTH TPHU
oOpallleHUH C BeIIeCTBAaMU M Ja0OpaTOPHBIM O00OpYJAOBaHUEM, MPEIACTABIATH
pe3yabTaThl XUMHYECKOTO OJKCIepUMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIMX peakiuii U (GOpMYIUPOBATh BBIBOJBI HAa OCHOBE ATHX
pPE3YIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHM KPUTHUUECKH AaHAIM3UPOBATH XUMHUYECKYIO
UHGOpPMAIINIO, TIOJyYaeMyl0 M3 Pa3HBIX HCTOYHUKOB (CpEeACTBAa MacCOBOMU
uHpopmaruu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh YMEHHUM  COONIOJATh  TIpaBUja  DKOJOTHUYECKH
I1EJIECO00pa3HOr0 TOBENECHUS B OBITY M TPYAOBOW EATEIBHOCTH B LEIAX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MbI ONPEEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMmbich mokasarens [1JIK, moscHATh Ha mpuMepax crocoObI
YMEHBUICHHUSI W NPEAOTBPALICHHUS KX BPEAHOTO BO3JCHCTBUS HA OPraHU3M
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
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHmii JI. bpaims gng  3ammcu
XUMHUYECKUX POPMYIL.

11 KVIACC



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

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJIM XUMHUU B TO3HAHWUU SIBICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOM sl PEIICHUS MPaAKTUYECKUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOLIEHHUS K CBOEMY 3J0POBBIO U
IIPUPOIHOU CpeELE;

BJIQJICHUE CHUCTEMOM XHMMHUYECKUX 3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraIOIINe MOHATHS (XMMHUECKHH 3JIEMEHT, aTOM, M30ToI, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, WOH, MOJEKYJa, MOJb, MOJISAPHBIA OO0BEM,
BAJICHTHOCTb, D3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJNIMYECKAsl, BOJIOPOJIHAS), KPUCTAITUUECKAs
pelIéTKa, TUMBl XUMUYECKUX PEAKIIUM, pACTBOP, AIEKTPOIUTHI, HEIJICKTPOIUTHI,
ANEKTPOJIUTHYECKAs [HCCOLMAIMUS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMK, XMMHUUYECKOEe PABHOBECHE); TEOPUH U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON JUCCOoLManuu, nepuoandeckui 3axkon 1. . Mennaeneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAaHEHUs M MPEBpPALICHUS
SHEPIUM MPU XUMHUYECKUX PEAKUHUAX), 3aKOHOMEPHOCTH, CHMBOJINYECKHI SI3bIK
XUMUH, MHUPOBO33PEHUECKUE 3HAHHUs, JIEKallMe B OCHOBE IOHUMAaHUs
OPUYMHHOCTH W CHUCTEMHOCTH XHUMMYECKHX SBJICHUH, (DaKTOIOTHYECKUE
CBEJICHUSI O CBOWCTBaX, COCTaBe, IMOJYYCHHH U 0O€30MacHOM HCIOJIb30BaHUU
BRXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU JEATEIHHOCTU
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHU BBISBIISATh XapaKTepHbIC MPU3HAKU TOHSTHH,
yCTaHABIIMBaTh MX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIINE MOHSTHUS
IIPY ONUCAHWH HEOPTaHMYECKUX BEIIECTB U UX MPEBPALCHU;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJIB30BaTh XUMHUECKYI0 CUMBOJIMKY JIJISI
cocTaBlieHHs (QOpMyNI BEMIECTB M yPAaBHCHMA XWMHUYECKHX PEaKIIUM,
cuctematnieckyro Homenknatypy (IUPAC) wu TpuBuanbHbie Ha3BaHUA
OTZIEJIbHBIX HEOPTraHUYECKUX BEUIECTB (YrapHbIil ra3, yriaeKUcIibli ra3, aMMHuakx,
ranéHasi U3BeCTh, HEralI€Hasi U3BECTh, TUThEBAs COAa, MUPUT U APYTHE);

chOpPMHPOBAHHOCTh YMEHUN ONPENeNsATh BAJICHTHOCTb U CTENEHBb
OKHCJICHUS XUMHUUYECKHX JIEMEHTOB B COCIMHEHHUSIX PA3JIMYHOIO COCTAaBa, BHU]I
XUMUYECKOW CBsI3U (KOBaJ€HTHasi, MOHHAsA, METAJJIMYECKasi, BOJOPOJHAs) B
COCMHEHUAX, THI KPUCTAUIMYECKOM PEMETKM KOHKPETHOTO BEIIECTBA
(aTomHasi, MOJIEKYJISIpHAs, HOHHASI, METAJUTMYECKasl), XapaKTep CPelibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHUN;



c(hopMUPOBAHHOCTH YMEHUU yCTaHABJIMBATh MPUHALIE)KHOCTh
HEOPraHUYECKUX BEIECTB MO HUX COCTaBY K OMpeAcTEHHOMY KiacCy/TpyIie
coeMHEeHUN (TIPOCThIE BEIIECTBA — METAUIBI M HEMETallbl, OKCHU/IbI,
OCHOBaHUs, KUCIOTHI, aMPOTEPHBIEC TUIPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHM PaCKphIBATh CMBICI MEPUOIAUYECKOTO 3aKOHA
. W. MenneneeBa M IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHWMHMYECKUX 3JIeMEeHTOB 1—4 mepuonoB llepuoamyeckoil cuctemsl
xuMuuyeckux anmementoB JI. M. MennesneeBa, MCMOib3ys MOHATHS «S-, P-, -
BJIEKTPOHHBIE opOuTammy, «QHEPTrEeTUUYECKHUE YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTM HW3MEHEHUSI CBOWCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEJIMHEHUH MO TepuojiaMm U rpynmnam llepuoanueckoil CUCTEMbl XUMHUUYECKUX
anemeHToB JI. 1. MeHnneneena,;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTepu3oBaTh (OMHCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
NOATBEPKATh CYIIECTBOBAHWE MEHETUYECKON CBA3M MEXIY HEOPraH MYECKUMHU
BEIIECTBAMM C MIOMOUIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHUS KJIaCCU(DUITUPOBATh XUMHUYECKUE PEAKIIUH TI0
Pa3IMYHBIM MpU3HAKAM (YMCIY U COCTAaBy PEarupyroliux BEIIECTB, TEIIOBOMY
ety peakiuy, 3MEHEHHUIO CTENIEHEeW OKUCIICHUsI SJIEMEHTOB, 00OpPaTUMOCTH
pEeaKIUM, YUYaCTUIO KaTallu3aTopa);

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

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

c(hOpMHUPOBAaHHOCTh yMEHHUM PACKpPHIBaTh CYIIHOCTb OKHCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIHUM IOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO
OamaHca dTUX peaKIuii;

chOpMHUPOBAHHOCTh  yMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOW PpEaKIHH OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS
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 cPOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUINAX U
AKOJIOTUUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHUS C UCIOJIH30BAHUEM
MOHSATHUS «MaccoBas J0Ji BEIECTBA B pacTBOPE», 00BEMHBIX OTHOILICHHH Ta30B
MpU  XUMUYECKUX PEAKIUAX, MacChl BeEIIeCTBa WM 00BbEMA Tra3oB MO
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIH OO0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKlMM BEIIECTB, TEIUIOBOTO 3 (deKkTa peakuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS YHEPTHUU;

chOpMUPOBAHHOCTh ~ YMEHMH  CcOOJONaTh  MpaBujia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M U Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallleHHsl ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJIHEHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW TUTAHUPOBATh M BBITIONHATh XUMHUYECKHM
AKCTIIEPUMEHT (pa3I0’KeHHE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaJIM3aTOPa,
OTPENICNICHUE CpPEelIbl PAcTBOPOB BEIIECTB C TIOMOIIBI YHUBEPCATBLHOTO
WHJUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOU
peaKkIuu, peakiui HOHHOr0 OOMEHAa, KauyeCTBEHHBIC PEaKIMu Ha Cylbdar-,
KapOoHaT- W  XJOPWA-aHWMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
AKCTIIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «Meramiey u  «Hemeramiel») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKA OC30MaCHOCTH TMpU OOpaIieHuud ¢
BEIIECTBAMU M J1a0OpaTOPHBIM OOOpYJAOBaHUEM, NPEACTABIATH PE3yJIbTAThI
XUMHUYECKOT0 JKCIEpUMEHTa B (pOpME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOpMYyJIHPOBAThH BEIBOABI HA OCHOBE 3THX PE3yJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3HPOBATh XHUMHYECKYIO
uH(OpMaIIMIO, TOJYYaeMYH M3 pa3HbIX MCTOYHHUKOB (CpelIcTBa MacCOBOMU
KOMMYHHKanK, HTEpHET U Apyrux);

chOpMHUPOBAHHOCTh YMEHHM  COONIOJATh  IIpaBUja  IKOJOTHUYECKH
11€JIeCO00pa3HOTO TIOBEACHHUSI B OBITY W TPYJOBOM JAESATEIBHOCTH B IEIAX
COXpaHEHHMsI CBOETO 3I0POBb M OKPYKAIOLIEH HNPUPOIHON Cpeibl, OCO3HABAThH
OMAacHOCTh BO3JEWUCTBUSI HA >KUBBIE OPraHU3MbI OMNPEACIIEHHBIX BELIECTB,
moHuMast cmbicn  mokazatens [IJIK, moscHATe Ha mnpuMmepax CIOCOOBI
YMEHBILICHUS] W MPEJOTBPAICHUS] WX BPEIHOTO BO3JECUCTBUS HAa OpraHU3M
YEJI0BEKa;

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



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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoisbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypcsbl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOCHHMS OPTAaHHMYECKUX COCAMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pOIbl: alKEHBI, 6 1
' aJIKa/IMEHBI, aJIKUHBI
2.3 ApoMaTHYEeCKHe YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHHUKH YTIIEBOAOPOIOB 3 1
' U uX nepepadoTka
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHUst
3.1 Cruptsl. DeHon 3
Anbnerunsl. KapOoHOBBIE KUCIOTHI.
3.2 JCTIVIRL. 24P 7 1

CrnoxHble 3¢upbl




3.3 YrneBoas 3
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazgeny 2
OBIIEE KOJJMYECTBO YACOB I1O 34

[TPOTPAMME




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (mndposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertamib
2.2 Hemeranms 1
53 CBs13b HEOPraHUYECKUX U OPTaHUUYECKHUX 5
' BeIllECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHUS U )KU3HB 4
Uroro no pazgeny 4




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaprre | Hpaktirieckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI pecypest
1 [IpeameT opraHn4ecKkoi XUMHH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHust OpraHU4ecKUX
2 coenuHenuii A. M. byrneposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
IIpencraBnenue o kaaccu(puKauu
3 opranuyeckux Bemiects. HomeHnkiatypa 1
(cucremaTudeckas) U TpPUBUAIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKUH psif
5 MeraH u 3TaH — OpocTeuIme 1
IIPEJCTaBUTENIN AIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTUJIEH U IPOINUJIEH — MPOCTEHIINE 1
IIPEJCTaBUTENIN AIIKEHOB
ITpakTuyeckas padora Ne 1.
8 «[lony4yeHnne sTHIIEHA U U3YYEHHE €TO 1 1

CBOWCTBY




Anxanuensl. byraguen-1,3 u
MeTmnoyraauen-1,3. Tlomyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

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

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKOUN peaKiuu

12

ApeHbl: 6eH301 U ToTyoJ. TOKCUYHOCTh
apeHoB

13

['eneTnveckas CBSI3b yriaeBOIOPOIOB,
MPUHAUISKANUX K PA3TUIHBIM KJIaccaM

14

[TpupoTHBIE HCTOYHUKH YTIIEBOJOPOIOB:
MIPUPOJIHBIN Ta3 U MOMYTHEIC HEPTSIHBIE
ra3bl, HepTh ¥ MPOIYKTHI €&
nepepadboTKu

15

[TpupotHBIE HCTOYHUKH YTIIEBOJJOPOIOB:
MIPUPOJIHBIN ra3 U MOMYTHHIC HEPTSIHBIE
ras3bl, HepTh ¥ MPOIYKTHI €€
nepepaboTKu

16

KonTponsHas pabota no pasaeny
«YTIIeBOIOPOIBI»

17

Hpe,[[eJ'ILHLIC OHOATOMHBIC CIIMPTHI:
MCTaHOJ 1 OTaHOJI. BO,Z[OpO,[[HaH CBA3b

18

MHoroaToMHEIE CIIMPTHI:




OTUJICHTJIMKOJIb U TJINLHCPUH

19

@eHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nvecKkrue 1 XUMHYECKHE CBOICTBA,
IIPUMEHEHNE

20

Anpaeruapl: GopManbaeTua U
areTainpaerng. Alerod

21

OAHOOCHOBHBIE MpEEIbHbIE
Kap6OHOBI)I€ KHCJIOTBI: MypaBbUHAasA U

YKCYCHast

22

[IpaxTrueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ " OJICMHOBasA KHCJIOTHI, KaK
IpEACTAaBUTEIN BBICIHIUX Kap6OHOBBIX
KHUCJIOT

24

Mpbuta Kak COJTM BBICITUX KapOOHOBBIX
KHCJIOT, HX MOIOIIEE JCHCTBIE

25

CrnosxHble 3(hupbl Kak TPOU3BOAHbBIE
KapOOHOBBIX KUCIOT. [ 'uapouns
CIIOXHBIX 3(UpPOB

26

XKupsl: ruaponau3, NnpuMeHeHue,
Ouooruueckas poJib KUPOB

27

VYraeBoJipl: cocTaB, KilacCu(uKanus.
BaxcHeiimue npeacTaBuTeNu: TI0K03a,
¢bpykTO3a, caxapo3a

28

KanMaJ'I " OCJUII0JIO3a KaK MPUPOJHBIC
MOJIMMCEPBI




29

KouTponsHas paboTta 1o pasaeny

«Kucnopocoaepkaiiye opraHnuecKue

coenuHeHus»/ Beepoccuiickas
poBepoyYHas pabora

30

OOmast xapakTepuCTUKa
a30TCOJIEPIKAINX OPTaHUIECKUX
coenuHeHuil / Beepoccuiickast
mpoBepoyHas paboTa

31

AMWHEBI: METHIAMWH W aHUIINH

32

AMMHOKHUCIIOTHI Kak aM(pOTEpHBIE
OPraHU4eCKUe COCANHEHHUS, UX

ouonornyeckoe 3HaueHue. Ilentuas.

benku xak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS

33

OCHOBHBIC ITIOHATHUS XUMHH
BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHCHI/II\/’I

34

OcCHOBHBIC METOJbI CHHTE3a
BBICOKOMOJICKYJIAPHBIX COC,I[HHCHHIZ.
HHaCTMaCCH, Kay41yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMAYECKUI DJIEMEHT. ATOM.
DNeKTpoHHAs KOHPUTYpaIUs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoandeckas
cHCTeMa XUMHUYECKHUX 3jiemMeHToB /1. 1.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOpUEH 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 00pa30BaHUS
KOBAJICHTHOH CBs13U. BomopoaHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucienus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIE pacCTBOPHI.




MaccoBasi 107151 BEIIECTBa B pacTBOpPE

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYeCKUX COCTUHCHUIL.
['eHeTH4ecKas CBS3b HEOPraHUIECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

Knaccudukanus XuMuyecKkux peakuuii B
HEOPraHMYECKOU U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPAILECHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakiuu.
XHUMUYECKOE PaBHOBECHE

10

[Tpaktuueckas padota Ne 1. «Bnusaue
pa3nuyuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIIUU»

11

DNEeKTPOTUTHYECKAS TUCCOIHALIUSI.
[Tousitie o BogopoaHOM mokasarese (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponu3 opraHuYecKux u
HEOPraHUYECKUX BEIICCTB

12

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

13

KonTtponrHas pabota no pazaeny
«Teoperndeckre OCHOBBI XUMHUW»

14

MeTaJ'IJ'ILI, HX ITIOJIOXKCHHUEC B
HepHOHquCKOﬁ CUCTEMEC XUMHNYCCKUX




aneMmeHTOB J[. . Meneneera u
OCOOCHHOCTH CTpOCHHUS aToOMOB. O01ue
(u3HUYecKre CBOMCTBA METAJLIOB

15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PsI HAaIPSDKEHUN METalIoB

16

XHUMHYECKHE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HaTpUH, Kaauk, KaJabIuH,
MarHui, aJJlOMUHUN) U UX COCTMHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEU U UX
COCIMHEHU I

18

XuMudecKkre CBOMCTBA ITMHKA, JKeje3a U
UX COCIMHEHUHN

19

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

20

HemeTtamnel, X I0J0KEHHE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nYeCKre CBOMCTBA HEMETAILIIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCTIOopo/a, cepbl, pocdopa u yriaepoaa)

22

XUMHUYECKUE CBOMCTBA raJlOT€HOB, CEPHI U
HUX COeIUHEHUN

23

XuMHUecKue cBOMCTBa a30Ta, pochopa u
HUX COeIUHEHUN




24

XUMHUYECKHE CBOMCTBA YIIIEpOa,
KPpECMHUA U UX COGIII/IHGHI/Iﬁ

25

[IpuMeHeHne Ba)KHENIIUX HEMETAIIOB U
UX COCIMHEHUU

26

O0001enne ¥ cucTeMaTH3anys 3HAHUH 110
Teme «HemeTramnel». Beranciaenus mo
ypaBHCHI/IﬂM XUMHUYCCKUX peaKHI/II\/'I nu
TepMOXI/IMI/I‘ICCKI/IC paC'—IéTBI

27

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

28

KonTponsnas pabota no remam
«Metamael» 1 «HemeTaie

29

Heopranudeckue u opraHndecKue
KHCIOTHL. Heoprannyeckue u
OpraHU4ecKrue OCHOBAHUS

30

AmboTepHble HEOpraHU4eCcKHUe 1
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX M OPraHuYEeCKUX
BEIIECTB

31

Ponp xuMuu B o0ecIieueHun
3KOJ'IOFPI‘-ICCKOI>1, SHGPFCTHQCCKOIZ u
HHHICBOﬁ 6€3OH8.CHOCTI/I, Pa3sBUTHH
MCIUIIMHBI

32

IIpencraBnenus 06 oOMMX HAYIHBIX
MPUHLUIAX TPOMBIIIIEHHOTO MOTY4YEeHUs
BaXHEHIIINX BEILIECTB




33 YenoBek B MUpPE BEIIECTB M MAaTEPHAJIOB 1
34 XuMUS U 30pOBBE UEIOBEKA
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CdopMHupoBaHHOCTH MpeACTaBICHUI 0 XUMUYECKON
COCTABIISAIONICH €CTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIH XHUMHH
B TMO3HAHUM SIBIICHUH TPUPOABI, B (POPMHPOBAHWH MBIIIJICHUS U
KYJIBTYPBl ~ JIMYHOCTH, €€  (YHKIMOHAIBHOH TPaMOTHOCTH,
HEOOXOIUMOM JUTSI pEIICHHS MPAKTUICCKUX 337a9 W SKOJIOTHUSCKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M IMPUPOIHOMN

cpene

1.2

Brnanenue cucreMoil XMMHWYECKMX 3HAHHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAT AFOIINE MOHATHUSA (Monexyina, BAJICHTHOCTb,
3IEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKAsl CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJISIPHBIM OOBEM, YTJIepOIHBIA CKENeT,
(GyHKIMOHANBHAS — TpyIIa, paAukall, H30Mepus, H30MEpHI,
TOMOJIOTUYECKHUI psAZl, TOMOJIOTH, YIJI€BOAOPOAbI, KHUCIOPOA- H
a30TCOJIEprKallie COeTMHEHUS, OMOJIOTHYECKH aKTUBHbBIE BEIlIECTBA
(yrieBojpl, JKHUpBI, O€IKH), MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJICKYJISIDHBbIE COCIMHEHUS); TEOPUM U 3aKOHBI
(Teopusi XMMHUYECKOTO CTpOEHHsI opraHuudeckux Bemects A.M.
byrnepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XHMHH,
(akToNOrNUecKue CBEJICHUS O CBOMCTBAaxX, COCTABE, MOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAHMM BAXKHEHMITUX HEOPraHUYeCKUX |
OpPraHMYECKUX BEUIECTB B OBITY M MPAKTUYECKON AEATEeIbHOCTH

YCJIOBCKA

1.3

C(I)OpMI/IpOBaHHOCTL YMGHI/Iﬁ BBISABIIITE XAPAKTCPHBIC IMPU3HAKU
HOHHTHﬁ, YCTaHaBJINBATb ux B3anMOCBA3b, HCIIOJIb30BAaTh
COOTBCTCTBYIOINHUC IMOHATHUA IIPpU OIMMUCAHUH COCTaBa, CTPOCHHUA U

NpeBpalleHNl OPraHMuYeCKUX COCIMHEHUN

1.4

C(I)OpMI/IpOBaHHO CTb YMCHI/II\/'I HCIIOJIb30BaTh XUMHUYCCKYIO

CUMBOJIMKY JJid COCTaBJICHHUA MOJICKYISIPHBIX HW CTPYKTYPHBIX




(pa3BE€pHyTOH, COKpamEHHOW) (GOPMYIT OPraHMYECKUX BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN, U3TOTABINBATH MOJIEIN MOJIEKYJI
OpraHMYECKUX BEIIECTB IS WUIIOCTPALMM HMX XHMHUYECKOTO U

MIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMupoBaHHOCTE YMEHHI YCTaHABIMBATH MPUHAIICKHOCTH
N3YUYCHHBIX OPraHUYCCKUX BCHICCTB 110 MX COCTAaBY U CTPOCHHUIO K
omnpenenéHHoMy Kiaccy (rpymnme) coeauHeHud (YriieBoJOPOIbI,
KHCJIOPOJ, M a30TCO/IEPIKAIINE COSANHEHHS], BHICOKOMOJICKYIISIPHBIE
COGI[I/IHCHI/I?[), JaBaTb UM Ha3BaHUs 10 CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

CpopMHUpPOBAHHOCTh YMEHHUS OMPEACISATh BUBI XUMUYECKON CBSI3HU

B OPraHMYECKUX COECUHEHMSIX (OJMHApHbIE U KPaTHbIE)

1.6

ChopmMupoBaHHOCTh yMEHHUS MPHUMEHSTH: IMOJIOKEHUS TEOpUHU
CTpoeHusi opraHuyeckux BemectB A.M. byrneposa ans
O0OBSICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M

CTPOCHH; 3aKOH COXpPAaHCHUA MaCChl BCIICCTB

Yraesomoponasl.  Kucnopoacoaepkammue ¢ a30TCOAEpKaIIue

OpPraHu4€CKUC COCANHCHM. BBICOKOMOHGKYJ'ISIPHBIG COCAUMHCHUS

2.1

CopMHUpOBAaHHOCT, YMEHHI MPUBOJIWUTH TPUBUAILHBIC Ha3BaHUS
OT/AEIbHBIX OPTaHUYECKUX BEIIECTB (ITUJICH, MPOIUIICH, alleTUJICH,
STUJICHTJIUKOJIb, TIUICPUH, (PeHOJI, POopMaTbICTHI, alleTaabICTHI,
MypaBbUHasl KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJIOTA,
CTeaprHOBasl KHUCIIOTa, IJIF0KO03a, (PpyKTO3a, Kpaxmal, MeJIjI03a,

TJTUITAH)

2.2

CdopMHpPOBAaHHOCT, YMEHHUH XapaKTEPH30BaTh COCTaB, CTPOCHHE,
(bu3UYecCKue W XMMHUYECKHE CBOWMCTBA THUIMYHBIX IMPEACTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHX BElIEeCTB (METaH, 3TaH, STHJICH,
NpOMNuUJIeH, aneTuieH, oyraaueH-1,3, merundyranuen-1,3, GeHzon,
METaHOJI, 3TaHOII, STUJICHTJIUKOJIb, TJIMIIEPUH, denon,
aleTanpJeru], MypaBbUHAs W YKCyCHas KHCJOTBHI, TJIOKO3a,

Kpaxmall, IeJUIr0JI03a, aMUHOYKCYCHAA KI/ICJ'IOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHA UIUIIOCTPHUPOBATH T'CHCTUYCCKYIO
CBA3b MCXKAY THUIIMYHBIMU MNPEACTABUTCIIAMU PA3JIMYHBIX KJIACCOB
OpPraHU4YCCKUX BCIICCTB YPaBHCHUSAMHA COOTBCTCTBYIOIIUX

XMMHUYECKHUX peakIil ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (OpMYIT

2.4

C(I)OpMI/IpOBaHHO CTb YMCHHUA XapaKTCpru30BaThb HNCTOYHUKH




YTJIEBOJOPOIHOTO ChIpbs (HE(PTh, MPUPOIHBIIA T'a3, Yroiib), CIOCOOBI
UX TepepaboTKM W MPAKTUYECKOE MPHUMEHEHHE IPOTYKTOB

nepepadboTKu

XUMHS U )KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTE YMEHHH BIAACTh CHCTEMOW 3HaHHWKA 00
OCHOBHBIX METOJaX HAay4yHOTO TMO3HAHMS, UCTOJIB3YEMBIX B XUMUU
IpU U3YYCHUW BCIISCTB M XWMUYCCKUX SBJICHHN (HaOIIOACHME,
W3MEpEHUe, OKCIIEPUMEHT,  MOJICIIMPOBAHKE),  HCIIOJIH30BATh
CUCTEMHBIC XUMHUYCCKHC 3HAHWUS I8 TIPUHATHS pENICHHHA B
KOHKPETHBIX KU3HECHHBIX CHUTYAIUSX, CBSI3aHHBIX C BEIIESCTBAMHU U

X IPUMCHCHHUEM

3.2

CpopMHUpOBAaHHOCTH YMEHUW COONIOAATh MpaBUiIa TOJH30BAHUS
XUMUYECKON MOCY/I0N U JTabopaTOpHBIM 000PYAOBaHUEM, a TAKKE
nmpaBwjia OOpameHuss ¢ BEIeCTBAMH B COOTBETCTBUH  C
WHCTPYKIIUSIMA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX

OIIBITOB

3.3

ChopMUPOBaHHOCTh ~ YMEHUH  IUIAHUPOBATh W BBIMOJHSATH
XUMUYECKAN KCIIEPUMEHT (TIPEBpAIICHUS] OPTaHUYECKUX BEIECTB
MpH HArpeBaHWM, TMOJYYCHUE STHJICHA W HM3yYCHHE €r0 CBOICTB,
Ka4eCTBEHHBIC PEaKIMM OPraHUYEeCKUX BEIICCTB, JI€HATYpAIHs
OCIIKOB TpW HArpeBaHWW, IIBETHBIE peakiuu OeIKkoB) B
COOTBETCTBUM C TMpaBWJIAMH TEXHUKH OE30MaCHOCTH IPH
oOpalieHMH C BEIIECTBAMU U JIADOPATOPHBIM 000PYAOBaHUEM;
NPEACTaBIISTh PE3yJAbTaThl XMMUYECKOTO 3KCIIEpUMEHTa B (hopme
3alMCH YPAaBHEHHWH COOTBETCTBYIOLIUX PEaKIuid U GOpPMYyTHUpOBATH

BBIBOJIbI HA OCHOBC 3TUX PE3YyJIbTATOB

3.4

ChopmupoBaHHOCTh ~ YMEHHUW  MPOBOJUTH  BBIYUCICHHUS IO
XMUMHYECKUM YPaBHEHUSM (Macchl, 00bEMa, KOJTHMUECTBA UCXOAHOTO
BEIIECTBA WJIM MPOJYKTa PEaKIMH MO0 W3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WIH TMPOAYKTOB

peaKun)

3.5

C(I)OpMI/IpOBaHHOCTB yMeHHfI KPUTHYCCKHU AHAJIN3UPOBATDH
XUMHUYCCKYIO HH(bOpMaHHIO, MoJIy4acMyr0 M3 pa3HbIX UCTOYHUKOB

(cpencTBa maccoBoit HH(popMaruy, cetb UHTepHET u apyrue)

3.6

C(I)OpMI/IpOBaHHOCTB yMCHI/II\/'I CO6J'IIOI[8.TB IpaBuJia 5KOJIOTHYCCKU

11eJ1eCO00pa3HOrO MOBEJICHUS B ObITY U TPYAOBOW JESATEIHLHOCTH B




LESAX COXPAHEHUsl CBOETO 3J0POBbs M OKPYXKAIOLIEH INPUPOIHON
Cpenbl, OCO3HABaTh OMACHOCTh BO3JCUCTBUSA HA XKUBBIE OPraHU3MBbI
OIIPENENEHHBIX  OPraHMYECKUX  BELIECTB, IIOHMMAas  CMBICI
nokazarenss [I/IK (mpenenbHO JOMyCTMMOW — KOHLEHTpALUM),
HOSICHATh HA IpUMeEpax CrocoObl YMEHbILIEHUSI U MPEIOTBPAILEHUS

HX BpCIHOIO BO3II€ﬁCTBPI$I Ha OpPraHus3M 4YCJIOBCKa

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble MpeAMeTHbIE PE3YJIbTATHI 0CBOEHHSI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnyeckue OCHOBBI XUMUU

1.1

Brnanenne cucteMoOil XUMHUYECKMX 3HAHWM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIATAIOIAE  TOHATUS  (XMMHUYECKUM DJIEMEHT, aToM,
JJIEKTPOHHAs 000JI0YKa aToma, S-, p-, O-3JIEKTPOHHBIC OpOUTAIH
aTOMOB, HMOH, MOJIEKYJa, BaJCHTHOCTb, 3JEKTPOOTPHUIATEIHLHOCTD,
CTEMEHb OKHWCJIEHUS, XUMHYECKas CBsI3b, MOJb, MOJSIPHAsh macca,
MOJISIDHBIM 00BEM, KpHUCTAJUTMYECKasi PEHIETKa, TUIBI XMUMHUYECKUX
peakiui (OKHCITUTETHHO-BOCCTAHOBUTEIIBHEIE, 9K30- i
SHIOTEPMHYECKHE, pEaKIMd  HOHHOTO  oOMeHa),  pacTBOp,
AJIEKTPOJIUTHI, HEDJICKTPOJIMUTHI, SJICKTPOIUTHYECKAsT TUCCOLMAIIMS,
OKHUCITUTEIb, BOCCTAHOBHUTEJb, CKOPOCTh XUMHYECKOW pEaKIHH,
XUMHYECKOE€  paBHOBECHE); TEOPHM M  3aKOHBI  (TeopHs
AJIEKTPOJIMTUYECKON Juccounanvu, Ilepmoanueckuit 3axon [I.U.
MenpeneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUH, (PAKTOJIOTHYECKHE CBEICHHUS O
CBOICTBaX, COCTaBe, MOJYYEHHHM M OE30MACHOM HCIOIb30BAHUU
BOXHEUIIINX HEOPraHUYECKHX BEIIECTB B OBITY W MPAKTHYECKOM

JCATCIIbHOCTH YCJIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTL YMeHI/Iﬁ BBIABJIITE XapAKTCPHBIC MPU3HAKU H
B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, IMPUMCHATH COOTBECTCTBYIOIIUC
IOHATHUA IIPpA OINHNCAHHWU CTPOCHHA U CBOMCTB HCOPraHN4YCCKUX
BCIICCTB U UX HpeBpaH.IeHHfI; BBISABJIATH B3aMMOCBA3b XUMHNYCCKHUX
3HaHUI C IOHATHUAMN u MMpeaACTaBJICHUAMHA APYyrux

CCTCCTBCHHOHAYYHbBIX IPCAMETOB




1.3

Brnanenne OCHOBHBIMM METOJAMU HAay4YHOTO IO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUN (HAONIOJIEHUE, W3MEpPEHHUE, JKCIICPUMEHT,

MO/ICTTUPOBAHUE)

1.4

ChopmMupoBaHHOCTE YMEHUU OMPEICISATh BAICHTHOCTh M CTCTICHD
OKHCJICHUSI XMUMHUYECKHX JJIEMEHTOB B COCAMHEHHUSX PA3JIUYHOTO
COCTaBa, BHUJ XUMHUYECKOM CBsi3M (KOBaJIGHTHAs, HOHHAas,
MeETaJUIMYeCcKasi, BOJIOPOJTHAS ) B COEMHECHHUSX, THIL
KPUCTAJUTMYECKON PEImETKH KOHKPETHOTO BeliecTBa (aToMHasd,

MOJICKYJIsIpHas, NOHHas, MeTaJ'IJ'II/I‘IeCKaﬂ)

1.5

ChopmMupoBaHHOCTE yMEHUN OINpEAENsATh XapakTep Cpelnbl B

BOJHBIX paCTBOPAX HCOPraHMICCKUX COGI[I/IHGHI/Iﬁ

1.6

ChopmMupoBaHHOCTh YMEHHS KIACCU(PUIUPOBATH XUMHUYECKHE
peakuuu 10  pa3IMYHBIM MpU3HAKaM (YUCIy M COCTaBy
pearupyoomux — BEUIeCTB, TeIIoBoMy  3(pdeKkTy  peakuuw,
W3MEHEHHUIO CTEMeHEeH OKUCIEHHUS D3JEMEHTOB, O00paTUMOCTU

peaKIiy, YIaCTHIO KaTaau3aTopa)

1.7

ChopMHpPOBAaHHOCT, YMEHHMM COCTaBIATh YpPaBHEHUS pPEaKIIUN
pa3IUYHBIX THUIIOB, TOJHBIE U COKpALIEHHbIE YpAaBHEHHUS peakiuit
WOHHOTO OOMEHa, YYUTHIBasl YCIOBUS, NMPU KOTOPHIX ITU PEAKIMH

HIYT 10 KOHIIA

1.8

CdopmMHupoBaHHOCTH YMEHHI MPOBOIUTH peakuuu,
MOITBEPIK IAOLTHE KayeCTBEHHBIN COCTaB pa3IMYHBIX
HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM IMYTEM HOHBI,

IMPUCYTCTBYOINHUE B BOAHBIX paCTBOpax HECOPraHNMYCCKNX BEIICCTB

1.9

CdopmupoBaHHOCTH YMEHUU pacKpbIBaTh CYLIHOCTb
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHBIX peaxiuit MOCPEACTBOM

COCTABJICHHA 2JICKTPOHHOTI'O OanaHca 3THUX peaKI_II/Iﬁ

1.10

ChopmupoBaHHOCTE YMEHUU OOBACHATH 3aBUCHUMOCTH CKOPOCTH

XUMHYECKON PeaKkInu OT Pa3IUYHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE yMEHHI OOBICHATH XapakTep CMeEILICHUS
XUMUYECKOTO  PABHOBECHUS B  3aBHCHUMOCTH OT  BHEIIHETO

BozaeiictBus (npunmun Jle [latense)

O6H.Iaﬂ " HCOPraHUYCCKaAsA XUMUA

2.1

CdhopmupoBaHHOCTH YMEHUN pacKpbIBaTh cMbICT [lepuoanyeckoro
3aKOHa J.. Menneneesa "u JIEMOHCTPUPOBATh ero

CUCTCMATU3UPYIOLIYIO, OG’LHCHI/ITCHBHYIO U TMPOrHOCTHYCCKYIO




GbyHKITIN

2.2

ChopmupoBaHHOCTE yMEHUH  XapaKTePU30BaTh  JIEKTPOHHOE
CTPOCHHE aTOMOB XHMHMUYECKHX OJJIEMEHTOB 1—4 mepuojos
[leppuonuueckoit  cucTemMbl  XMUMHUYECKMX  3ieMeHTtoB  J[.H.
MeHeneeBa, HCIOJIB3YyS TMOHATHS «S-, P-, d-3IEKTpPOHHBIC
opOuTamn, «QHEPreTHYECKUE YPOBHI, O0OBSCHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB M MX
COCMHEHUN M0 mepuojaMm M rpynnam llepuonndyeckod cuctemsl

xuMudecknx anementoB /.. Menieneena

2.3

ChopmupoBaHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATD) OOIIHE
XMMHMUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB PAa3IMYHBIX
KJIaCCOB, TMOJATBEPXK/JaTh CYIIECTBOBAHME TI'€HETUYECKOM CBSI3U
MEeXJy HEOPraHWYeCKMMH BEIeCTBAMU C IOMOUIbIO ypaBHEHHI

COOTBETCTBYIOIIIMX XUMHNYCCKUX peaKHI/IfI

2.4

CpopMHpPOBAHHOCT, YMEHWUW YyCTAHABJIMBATh TPUHAICKHOCTD
HEOPraHUYeCKUX BEIIECTB 10 UX COCTABY K ONPENEIEHHOMY KIIACCy
(rpynme) coenmuHeHHM (MMPOCTBIE BEIIECTBA — METALIBI H
HEMETaJUIbl, OKCHIbI, OCHOBAaHHWS, KHCIOTBI, aMQpOTEpHBIC

TUIAPOKCHIBI, COJIH)

2.5

ChopMHpOBAaHHOCT, ~ YMEHHMM  HCIOJB30BATh  XHUMHUYECKYIO
CHUMBOJIMKY JJISi COCTaBJICHUS (OPMYNT BEUIECTB W ypaBHEHHM
XHUMHYECKHUX peakiuii, cucreMarnueckyro HomeHkinarypy (IUPAC)
¥ TPUBUAIGHBIC Ha3BaHWs OTMCIBHBIX HEOPraHWYECKHX BEIECTB
(yrapHplii Ta3, YIJCKUCIBIA Ta3, aMMHUaK, Tali€Has W3BECTb,

HeraméHasi U3BeCTh, MUThEBAsl COAA, TUPUT U JIPYTHE)

2.6

ChopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKHX BEIICCTB Pa3IMYHbBIX
KJIaCCOB, TMOJTBEPXkJATh CYIIECTBOBAHUE TCHETHUECKOW CBS3U
MEXJy HEOPraHHYECKHMMH BEIIECTBAMH C IOMOIIBIO ypaBHEHUH

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.7

ChopMUpOBaHHOCTh ~ YMEHHUH  IUIAHUPOBaTb U BBIMOJHATH
XUMUYECKUH SKCHEpUMEHT (pas3yio’KeHHe IMEepOKCHAa BOAOPOAa B
IPUCYTCTBUM KaTalu3aTopa, OIPENEICHUE CpEAbl PacTBOPOB
BEUIECTB C IOMOULIBI0 YHUBEPCAIBHOTO WHANWKATOPA, BIIMSIHHE
pa3InYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIMH, peaKIH

HMOHHOTO O6MeHa, KauCCTBCHHBIC PCAKIIMU Ha cym,(baT-, I(ap60HaT-




U XJIOpUJ-aHMOHBI, = HA  KaTUOH  aMMOHHs,  pELIEHUE
SKCIEPUMEHTAJbHBIX  33ay 1o  TemMam «Metamibl» U
«Hemeramnel») B COOTBETCTBMM C  IpaBWJIaMHU  TEXHUKH
0€301aCHOCTH TIpH OOpAIICHWH C BEHIECTBAMH U JIAOOPATOPHBIM
000py/llOBaHHEM;  TPEACTABIATh  pEe3yJAbTaTbl  XUMHUYECKOTO
JKCIepUMeHTa B (OpME 3amUCH YPaBHEHHH COOTBETCTBYIOIIMX

peakiuii ¥ GOopMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB

2.8

CpopMHpPOBaHHOCTH, YMEHUW COOJIOATh TMpaBWIa TOJIH30BAHUS
XUMUYECKON TOCYION M JabopaTOpHBIM 00OpYIOBAaHHEM, a TAKXKE
nmpaBujia oOpamieHusi ¢ BEIMeCTBAMH B  COOTBETCTBHH  C
WHCTPYKIIUSIMH TIO BBITIOJIHEHUIO J1aOOPATOPHBIX XUMHUUYECKHX

OIIBITOB

2.9

ChopmMupoBaHHOCTh YMEHUH  XapaKTepU30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEKAIIME B OCHOBE IPOMBIIUICHHOTO IIOJTY4YECHHUS
CEepHOM KHUCJIOTHl, aMMHakKa, a Takke CGHOPMHUPOBAHHOCTh
Mpe/ICTaBiIeHU 00 OOIMX HAYYHBIX MPUHIUIAX U HKOJIOTUYECKUX

npo0ieMax XuMUYECKOTo MPOU3BOJICTBA

XUMHA ¥ XKU3HL. PacuéThl

3.1

CdopMHupoBaHHOCTH MPECTABICHUI 0 XUMHYECKOU
COCTaBIISAIOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpPa, POJIH XUMUHU
B TO3HAHUU SIBICHUN TPUPOIbI, B (GOPMUPOBAHMU MBILUICHUS WU
KyJIbTypbl ~ JIMYHOCTH, €€  (YHKIHMOHAJIBHOW TPaMOTHOCTH,
HEOOXOMMOM JUIsl pelIeHUs NMPAKTUYECKUX 33a[a4 U 3KOJOTMYECKH
000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3JI0POBBIO U MPUPOTHOM

cpene

3.2

ChopmupoBaHHOCTH ~ YMEHMH  KPUTHYECKHM  aHAJIM3UPOBAThH
XUMHUYECKYI0 HH(POPMAIUIO, MMOIy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB

(cpencTBa MaccoBOil KOMMYHHKAIINH, ceTh IHTEpPHET U Apyrue)

3.3

ChopmupoBaHHOCTh YMEHHI COONIOAATH MpaBUiia SKOJIOTHYECKH
11e51eco00pa3HOro MoBeJIeHUs B ObITY M TPYAOBOM JEATENbHOCTU B
LEJISAX COXPAHEHHUS CBOErO 3J0POBbsI M OKPYKAIOLIEH IPHUPOIHON

cpensl

3.4

Oco3HaBaTh OIACHOCTH BO3ACHCTBUS Ha JKHBEIE OpTraHNU3MBbI
OHpC,Z[eJ'IéHHLIX BCIICCTB, IOHHMMAas CMbICI II0Ka3aTclisd HI[K,

NOSACHATH Ha INpUMEpax CIIOCOOBI YMCHBUICHUSA U MTPECAOTBPALICHUS




HUX BpCIHOTIO BO3I[CﬁCTBH$I Ha OpraHu3Mm 4YCJIOBCKa

3.5

ChopmupoBaHHOCTH ~ yMEHUH  TPOBOJUTH  BBIYUCICHUS  C
UCIIOJIb30BAHUEM TIOHSATHS «MAcCOBas JIOJIS BEIIECTBA B PaCTBOPEY,
OOBEMHBIX OTHOILLIEHUHN Ta30B MPH XUMUYECKHX PEAKIUSAX, MACChI
BEIIECTBA MM O00bEMA Ta30B IO HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WK 00BbEMY OJJHOTO U3 Y4aCTBYIOUIMX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(ddekra peaknuu HA OCHOBE 3aKOHOB

COXpPaHCHHUA MACChl BEIIECTB, IPCBPALICHHUA U COXPAHCHUSA DHCPIrUn




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Teopernueckre OCHOBBI OPraHU4ECKOW XUMHH

1.1

[Ipenmer oprann4eckor XUMUU: €€ BOSHUKHOBEHHE, PA3BUTHUE M 3HAUYCHHUE B
MOJIYYCHUU HOBBIX BEIIECTB U MAaTepHaNOB. Teopusi CTPOCHUSI OPraHUYECKHUX

coequaeHuit A.M. ByriepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpPMYNIbl OpPraHMYEeCKUX BEIIEeCTB. [ oMosorus, u3omepus.
XHUMHYECKasi CBSA3b B OPraHWYECKHX COCIWHEHHUSX — OJMHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCcKuX BEIIEeCTB

1.3

Homenknarypa ~ opranmueckux  COoeAWHEHUW  (CHUCTeMaTHdeckas) |
TPUBHUAJIBHBIE HA3BAHUS BAKHEHIINX MPEACTABUTENCH KJIACCOB OPraHUYECKUX

BCIICCTB

YrieBo10po bl

2.1

AJIKaHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKHMH psa. MeraH W d3TaH —
MpoCTeNIINe MPEACTaBUTENN AIKAHOB: (U3NYECKHEe M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMeleHusi U TOpPEHUs), HaXOXKICHHE B MPHUPOJE, IMOIyuyeHUE U

IIPUMCHCHUC

2.2

AIIKEHBI: COCTaB U CTPOCHHUCE, TOMOJIOTUYECKHUI P, OTHIIEH U IIPOIMUJICEH —
HpOCTCfH.HPIG MMPpEACTAaBUTECIIN aJIKCHOB: (1)I/I3I/ILICCKI/IC U XUMUYECKHE CBOMCTBA
(peaKI_[I/II/I TUApHUPOBAaHUA, TaJIOTCHUPOBAHMUA, TruUApaTallii, OKHCICHHA U

MOJIMMEPHU3ALUH ), [TOJIyYeHUE U IPUMEHEHUE

2.3

Ankaguensl: Oyraauen-1,3 u MerunOyraguen-1,3: cTpoeHue, BaxHeHIIne
XUMHAYECKUE CBOMCTBa (peakrus MOJIMMEPHU3AIUN ). [Tomyuenue

CUHTCTUYCCKOTO Kay4yKa U PC3UHbL

2.4

AJIKMHBI: cOCTaB U 0COOEHHOCTH CTpPOCHU, TOMOJIOTMYECKHI P, A]_[eTI/IJ'ICH
- HpOCTGfIH.IHfI NpeACTAaBUTCIIb AaJIKKWHOB: COCTaB, CTPOCHUC, (I)I/I3I/I‘IGCKI/IC 151
XUMHWYCCKHEC CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUA, raJIOTCHUPOBAaHUA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHHUC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHUC, (1)I/ISI/I‘ICCKI/IG U XHUMHYECKHE CBOMCTBA
(peaKuI/m raJJIorcHUpoBaHUA U HI/ITpOBaHI/I}I), MOJIYYCHUEC U IIPUMCHCHUC.

Tomyoun: coctaB, cTpoeHue, QPU3NUYECKHe U XUMHYECKUE CBOMCTBA (peaKiuu




raJIOTEHUPOBAHUS. U HUTPOBAHHUSA), MOJIyUEHUE U IPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHUecKas CBS3b MEX]Y YIVIEBOJIOPOJAMU, NMPUHAMISKALIUMHU K

pa3JIMYHBIM KJaccam

2.6

[IpuponHble HMCTOYHUKM YrieBOXOpOoAOB. I[IpupoaHBI Tra3 W MOIyTHBIE
HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenue. CrocoOsl nepepadoTKu HEPTH:
MIEPETOHKA, KPEKUHI (TEpMUYECKHH, KaTaauTH4ecKuil), nupoaus. IIpoaykTel
nepepaboTkun He(TH, HX TNPUMEHEHHE B TIPOMBIIIJICHHOCTH M B OBITY.

KaMeHHbIH yrosb ¥ MpoayKTHI €ro nepepaboTKu

Kucnopoacoaepxaiiue opraHiyecKue CoeTMHEHMsI

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTPOEHUE,
¢u3nueckue U XMMHMUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMU MeETajljlaMH,
raJIoreHOBOIOPOJAMH, TOpEHHE), MpUMeHeHHe. BoaopoaHble CBS3M MeXAy
MOJIEKYJIaMH criupToB. JlelicTBHe MeTaHOJIa M 3TaHOJIa Ha OPTraHU3M YeJIOBeKa.
MHoroaToMHble  CIHUPTHL.  DTWICHIVIMKOJIb W TJULEPUH: CTPOCHUE,
¢usznueckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEWCTBHUE CO IIENOYHBIMU
MeTaJlJlaMH, Ka4YeCTBeHHas peakiusi Ha MHOToaToMHble cupThl). [eiicTBue Ha

OpraHu3M 4YC€JIOBCKaA. HpI/IMCHeHI/Ie TIMnaepruHa U OTUJIICHTJIUKOJIA

3.2

@DeHon: CTpoeHHE MOJEKYNIbl, (QU3NYEeCKHe W XUMUYECKHE CBOMCTBA.

Toxcuunocts ¢enoia. [Ipumenenue penomna

3.3

Anpaerunel u KeToHbl. Dopmanbaerua, — aneTambIeTHA:  CTPOCHHE,
¢bu3uvyeckne W XUMUYECKHE  CBOWCTBAa  (peakiuu  OKHUCICHUS U

BOCCTAaHOBJICHUS, KAUCCTBCHHBIC peaKHI/II/I), IOJIY4YCHUE U IIPUMCHCHHUE

3.4

OAHOOCHOBHBIE TIPE/IEIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbuHas U YKCyCHas
KHUCIIOTBI: CTpPOCHUE, (PU3NYECKHEe U XUMUYECKUE CBOKCTBA (CBOMCTBA, 00IIMe
JUId KJIacca KHUCJIOT, peakius 3TepuduKaluu), MoIydeHHe U MpPUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBas KHUCJIOTHl Kak TPEICTaBUTENN  BBICIIUX
KapOOHOBBIX KHUCJIOT. MblIa KaK COJM BBICHIMX KAapOOHOBBIX KHUCIOT, HX

MOIOIIIEe ACUCTBUE

3.5

CrnoxHbele >Qupbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. [uaponus
cnoxHbix 3¢upoB. Kupel. T[maponus sxupos. [IpumeHeHHE KHUPOB.

buonoruueckas POJIb KUPOB

3.6

VYraeBonsl:  cocTaB, KilacCHUKAIMs ~ YraeBoAoB  (MOHO-, 1HM- U
noyimcaxapuapl). [oko3a — mnpocTeHIInii MOHOcCaxapua: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3HUECKUEe U XUMUYECKHE CBONCTBA (B3aMMOIECHCTBHE
¢ ruapokcuaom wmenu(ll), okucieHme amMMHAYHBIM PACTBOPOM OKCHAA

cepedpa(l), BoccTaHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKAECHUE B MPUPOJE,




MpUMeHeHHe, Ouosiornyeckas poiib. DotocuHTe3. DpyKTO3a KaK H30MEp
rimoko3pl. Kpaxman u nemnono3a Kak HpupojHble noiumepbl. CTpoeHue
Kpaxmajia M Ueutoyio3bl. Du3nyeckue M XMMUYECKHUE CBOMCTBA Kpaxmalia

(ruaposin3, Ka4YeCTBEHHAs PEAKIIHs C HOJIOM)

A3zoTcoeprKalle OpraHndeckiue CoeqMHEHUS

4.1

AMMHOKHUCIIOTHI KaKk aM(pOTEpHbIE OPraHuYecKre coeMHeHUs. Du3nuecKkue u
XUMUYECKHUE CBOMCTBA aMUHOKHCIIOT (Ha MpUMepe riuinHa). buonorudyeckoe

3HAYCHHUEC aMHHOKHCIIOT. HCHTI/IILI)I

4.2

benku kak npuUpoaHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. llepBuunas,
BTOpPUYHAS U TPETHUYHAs CTPYKTypa OeIKkoB. XMMHUECKHE CBOMCTBA OEIKOB:

TUApOJIn3, A€HaTypaluus, KaYCCTBCHHLIC PCAKIINH Ha Oenxu

BrIicoKOMOIEKYISIpHBIE COETMHEHUS

5.1

OCHOBHBIE TIOHSITHUSI XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMEp,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpPU3AlUU, CPEAHSA
MoOJIeKyJsipHass macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYIISIPHBIX

COG)II/IHGHI/II\/II — NOJIMMEpHU3alnA U IMOJIMKOHACHCAIHUA

5.2

DKCIIEpUMEHTAIbHBIE METOJbl M3y4YeHMs] BEIIECTB U HUX MPEeBPALICHHI:
O3HaKOMJIEHHE C 0Opa3llaMd TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,

rmacTMace, kaydykos. [lonydeHre CHHTeTHYECKOTO KaydyKa U Pe3UHbI

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COJePKAHMS

TeopeTI/IquKI/Ie OCHOBBI XUMHUH

1.1

XUMHAYECKUH dJeMEHT. AToM. H,I[pO aToMa, M30TOIIbI. 3J'IeKTpOHHa$I
000JI04Ka. BHCpFeTI/I‘IeCKI/Ie YPOBHHU, TIOAYPOBHU. ATOMHEBIE Op6I/IT8.J'II/I, S-, P-,
d-onementsl. OcoOGEHHOCTH pacupeaciICHUA 3JICKTPOHOB 110 Op6I/ITaH$IM B
aToMax 2JICMCHTOB IICPBLIX ‘leTBIpéX IIEpUoOa0B. SJIGKTpOHHaSI KOH(I)I/Il"ypaL[I/ISI

aTOMOB

1.2

[lepnoguueckuii 3akoH u Ilepuoauueckas cucreMa XUMHUYECKHX 3JIEMEHTOB
J.1. MengeneeBa. Cps3p mnepuoguueckoro 3akoHa u Ilepuoguueckoit
CUCTEMBI XUMHUYECKUX d1eMeHToB J[.M. MeneneeBa ¢ cOBpeMeHHON Teopuei
CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHS CBOMCTB XUMHUYECKHX
9JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BELIECTB MO IPYIIaM U

nepuoaam. 3HadeHue NEepUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU




1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBS3b. BHAbl XUMHYECKOW CBS3U
(KoBaJleHTHasi HEMOJIApHAs W IMOJIApHAs, MOHHAs, MeTajmaudeckas). MoHsbl:
KaTHOHbI M aHUOHBI. MeXaHH3Mbl 00pa30BaHUs KOBAJCHTHOW XUMHUYECKOU

cBs131 (0OOMEHHBIN ¥ JOHOPHO-aKIENTOPHBIH). BomopoaHas cBs3b

1.4

BanentHoctb. DnekTpooTpuiaTeabHOCTh. CTENneHb OKUCICHUS

1.5

BemectBa  MOJEKYIApPHOTO UM HEMOJIEKYISPHOTO  CTPOEHMs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEILIECTBA. [HUIbl KPUCTAIMYECKUX PELIETOK.
3aBUCUMOCTh CBOICTBa BELIECTB OT THMNA KPUCTAIIMYECKOW pPEIIETKH.
[lonsiTe o aucnepcHbBIX cucTeMax. VcTHHHBIE M KOJIJIOWJHBIE PacTBOPBHI.

MaccoBasi 107151 BEIIECTBa B pacTBOpPE

1.6

Knaccuduxanus HEOPTraHWYECKHAX COCJTMHEHHIA. Howmenkiarypa

HCOPraHNM4YCCKUX BCIICCTB

1.7

Xumuyeckass — peaknus. Krnaccuduxamuss  XMMHYECKMX — peakuuid B
HEOpraHWYeCKOM W OpPraHMYeCcKOW XHUMHHU. 3aKOH COXPaHEHUsS MaccChl
BEILIECTB, 3aKOH COXPAHEHUS W NPEBPALLCHUS DHEPTUHA IPU XUMHUYECKHX

peaKuusx

1.8

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.9

OOpatumbie peakiui. XUMHUYECKOe paBHOBecue. DaKkTOphl, BIUSAIOIMINE Ha

cocTosinre Xxumuieckoro pasHoBecus. [Ipunnun Jle [llarense

1.10

OnekrponauTrdeckas auccormanvs. CunbHbIe U caadbie AmekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEIECTB: KHCJas, HEUTpajbHas, IIeNOYHas. Peakmum

HOHHOI'0 0OMeHa

1.11

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC pC€aKknuu

HeOpl"aHI/ILIGCKaSI XHUMHUA

2.1

HemeTramnsl. Ilonmoxxenue HEMCTAJJIOB B HepuonnquKoﬁ CHUCTCMC
XHUMHNYCCKHUX OJICMCHTOB I[I/I MenjeneeBa u 0COOEHHOCTH CTPOCHUS aTOMOB.
duznyeckrue CBOMCTBA HEMETAJIJIOB. A.]'IJ'IOTpOHI/IH HEMCTAJIIIOB (Ha IIpuMEpe

KHCTIopo/a, cepsl, pocdopa u yriaepoaa)

2.2

XUMUYECKHE CBOMCTBA BAKHEWIINX HEMETaJUIOB (TaJOr€HOB, CEphl, a30Ta,
dbocdopa, yraepoga U KpeMHHs) W HX COEAUHEHHMH (OKCHJIOB,
KHCIIOPOICOAEPKAIIUX KHUCIIOT, BOJOPOJHBIX coenuHeHwuit). [Ipumenenue

BaKHEMIIINX HEMETAIIOB U UX COCIUHEHUI

2.3

Mertannsl. [lonoxenue mertamuioB B Ileproaudeckoil cucteMe XUMHUYECKUX
anementoB J.MI. MenneneeBa. OcoOEHHOCTHM CTPOEHHUS 3JIEKTPOHHBIX

o0oyouek aToMoB MeTayyioB. OOmMe QuU3MUEcCKHe CBONHCTBA METANJIOB.
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XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KaJIMM, KaJdbLUM,
MarHui, aJlOMUHUM, [IMHK, XpOM, JKeJIe30, Me/lb) U uX coeauHeHui. Oomue

crocoObI OTy4eHus: MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHHUKE

2.5

I'enetmueckas CBA3b HCOPraHNM4CCKUX BCIICCTB, IMPUHAMICKAIINX K

Pa3IMIHBIM KjIacCaM

XUMHS U )KU3Hb

3.1

Ponp xumum B 00€cCT€UeHUM 3KOJIOTHYECKOM, YHEPreTUYECKOW M THUIIEBOM
0€30MacHOCTH, pPa3BUTHH MeJUIHUHBL [loHSATHE O HaydyHBIX MeToAaxX

II03HaHUA BCIIIECTB U XUMHUUYCCKUX peaKuHﬁ

3.2

[IpencraBnenuss 00 OOMMX HAYYHBIX HPUHIMIAX MPOMBIIUIEHHOTO
MOJTY4YEHUS] BaXXKHEHIIMX BEIIECTB. YEIOBEK B MUPE BELIECTB U MaTEPHAIIOB:
BAKHEWINIME CTPOUTEIbHBIE MaTEpHANIbl, KOHCTPYKIIMOHHBIE MAaTEpHUaJbl,
KpacKH, CTEKJIO, KEpaMHUKa, MaTEepHUAIIbl JUIsl dJIEKTPOHUKN, HAHOMATEPHUAJIbL,

OpraHvyYecKre U MUHEpalbHbIE YI00peHus

3.3

XuMusa u 3J0pPOBLEEC UYCJIOBCKA: IIpaBUJIa HCIIOJIB30BaHUA JICKAPCTBCHHBIX
MpernaparoB, TpaBuiIa OE30MacCHOTO WCIOJIB30BAaHUS IPEMapaToB OBITOBOM

XHUMHHU B HOBCGI[HCBHO?I KHU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus. 10 knace. I'abpuensa O.C., Octpoymon N.I'., Cnankos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemnienue»
* Xumus. 11 knacc. I'abpuensu O.C., Octpoymos WN.T'., Cnagkos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

MCTO}II/I‘IGCKI/IG PCKOMCHAAINH 110 ITPCIIOAAaBAHUIO ITPCAMECTA «XUMHUSD»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
NHTEPHET

HNudoypoxk, [IOK
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