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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no XMMHHM Ha YpPOBHE CpeIHEro o0Iiero oopa3oBaHus pa3paboTaHa Ha
ocHoBe PenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 o6pa3oBaHuu B
Poccuiickoit  ®enepanumny, TpeOOBaHUM K  pe3yjbTaTaM OCBOEHUS  (eaepalbHOM
oOpa3zoBaTelbHOM TporpaMMbl  cpeaHero obmiero ob6paszoBanus (DPOII  COO),
npescTaBieHHbIX B DeiepalibHOM rocy1apcTBEHHOM oOpa3zoBaTenbHOM cTtanaapre COO,
¢ yuétom KoHueniuu npenogaBanusi yaeOHOTo npeaMera « Xumus» B 00pa3oBaTenbHbIX
opranuzauusax Poccuiickoit denepanuu, pealn3yrmMUX OCHOBHBIE 00pa3oBaTEIbHBIC
OpOrpaMMbl, U OCHOBHBIX NOJIOKeHHUM «CTpareruu pa3Butus Bocnutanus B Poccuiickoi
®enepanuu Ha niepuoa 10 2025 rona» (Pacmopsikenue IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MpOrpaMMbl M0 XMUMHH, K OMpPEAeSICHUI0 00IIei
CTpaTeruu O0y4YeHUs, BOCHHUTAHMUS U PA3BUTUS OOYHYAIOIIMXCS CPEICTBAMH y4eOHOTO
npenmerta «Xumusi» st 10—11 kmaccoB Ha 0a30BOM YPOBHE COCTaBUIIM KOHIIETITYaIbHbIE
nosioxenus PI'OC COO o B3auM00OyCIOBICHHOCTH IEJICH, COepIKaHUsI, PE3YIbTaTOB
oOy4deHus ¥ TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBITYCKHUKOB.

XuMuyeckoe oOpa3oBaHHE, MOJydyaeMOe BBIMYCKHUKaMH 0011e00pa30oBaTeIbHOM
OpraHu3alliy, SBISAETCS HEOTHEMJIEMOM YacThio WX 00pa3oBaHHOCTU. OHO CIIyXKUT
3aBEpIIAONIMM 3TallOM pealu3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJTIOYEBBIX IIEHHOCTEH, MPUCYIIUX [ETOCTHON CUCTEME XUMUYECKOTO 00pa3oBaHus. JTU
[IEHHOCTHU KacaroTCsl MO3HAHMS 3aKOHOB TMPHUPOJbI, (OPMHUPOBAHUS MHUPOBO33PEHUS U
oOmIel KyJIbTypbl 4YE€JIOBEKa, a TAaKXKe SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JIOPOBBIO M TPUPOIHON cpene. Peanmsyercs xumuyeckoe oOpa3oBaHUE
oOydJaromuxcs Ha YPOBHE CpeIHero ooOmero oOpa3oBaHUsS CpelCcTBaMU y4eOHOTO
npenMera «XuMus», CoAepKaHue U MOCTPOCHUE KOTOPOTO OMPe/IeIeHbI B IPOrPaMMe 110
XUMHHU C y4€TOM crHeluUKN HAyKd XUMUH, €€ 3HAUYCeHUS B MO3HAHUHU TPHUPOABI U B
MaTepUaJIbHON JKW3HM OOIIECTBA, a TakKe C YYETOM OOIIMX LeNedl W NPUHLHIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPEHETO 00I1ero 0Opa3oBaHus B
Poccuiickoit @enepanum.

XuMHUSl Kak JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MIpaeT ocolyio pojib B
COBPEMEHHOW IMBHWIM3AINKN, B CO3JaHUM HOBOW 0a3bl MaTepHaIbHON KynbTyphl. OHa
BHOCHUT CBOM BKJIaJ B (POPMHPOBAHNE PALMOHAIIBHOI'O HAYYHOI'O MBILIUICHMS, B CO3/1aHUE
LEJIOCTHOTO MPEACTABICHUS 00 OKpYXaloIEM MHpPE KaK O €IMHCTBE MIPHUPOABI H
YyeloBeKa, KOTOopoe (GOpMHUpPYETCsl B XMMHUU Ha OCHOBE MOHUMAaHMS BEIIECTBEHHOTO
COCTaBa OKPY’KaIOIIEro MUpa, OCO3HAHMS B3aUMOCBSI3H MEKIY CTPOCHHEM BEILECTB, UX
CBOICTBaMHU U BO3MOXHBIMH 00JIaCTSIMU IPUMEHEHHS.

TecHo B3aMMOJEHCTBYS C JPYIMMH €CTECTBEHHBIMHM HAayKaMH, XHMHs CTajna
HEOTHEMJIEMOM YaCThbI0 MUPOBOU KYJIBTYpbl, HEOOXOAMUMBIM yYCIIOBUEM YCIIEIIHOTO TPyAa
Y S)KM3HU KaXJ0ro wieHa oomectsa. CoOBpeMeHHas XMMUS KaK HayKa CO3uJaTebHas, KaKk
HayKa BBICOKMX TEXHOJOTMHA HalpaBi€Ha Ha peleHue riao0aabHbIX Mpo0diieM



YCTOWYMBOTO PA3BUTHA YEJIOBEYECTBA — CBHIPHEBOM, HSHEPreTUYECKOM, MHUIIEBOM,
HKOJIOTMYECKOM 0€30MMacCHOCTH U OXPAHbI 310POBbS.

B coorBercTBHM C OOIIMMM LENSIMU U NPUHLMIIAMH CPEIHETO OO0IIEro oOpa3oBaHUs
comepkanue mnpeamera «Xumus» (10-11 xmaccel, 0a30BBIi  YpOBEHb HW3YYCHHS)
OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY OOy4arouiuxcs,
HEOOXOIUMYIO UM JUIsl BBIPAOOTKU MHUPOBO33PEHUYECKUX OPUCHTUPOB, YCIEITHOTO
BKJIIOYEHHUS B KM3Hb COLIMYMa, MPOJOJDKEHHST 00pa30BaHUsl B Pa3IMUHBIX O00JACTAX, HE
CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUCH.

CocTaBisIIONUMHU NPEIMETa « X UMUSD SIBISIIOTCS 0a30BbIe KypCchl — «OpraHuyeckas
xumus» U «OO0I1asi 1 HeOpraHUYecKass XUMUs», OCHOBHBIM KOMITOHEHTOM COJI€pKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYyKW: CUCTEMAa 3HAHUM TI0 HEOPTAaHUYECKON XUMUHU
(c BKJIIOYEHWEM 3HAHUW M3 OOIIEH XUMUM) U opraHuydeckoir xumuu. dopmupoBaHue
JTAHHOW CHUCTEMBbl 3HAHMM TPU HU3YUYEHHHM TMpeaMeTa OO0eCreyuBaeT BO3MOXXHOCTh
pPaccMOTpEHHUsI BCEr0 MHOrooOpa3usi BEHIECTB HAa OCHOBE OOIIMX MOHSTHH, 3aKOHOB U
TEOPUN XUMUHU.

Ctpykrypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas #u
HEOpraHuyeckas XuMus» c(hopMUpoBaHa B MpOrpaMme 10 XUMUU Ha OCHOBE CUCTEMHOTO
M0JIX0/1a K M3YUYEHHUIO yueOHOTo MaTeprasna u 00yclIOBIeHa HICTOPUUYECKH 00OCHOBAHHBIM
pa3BUTHEM 3HAHUW Ha OMNpeNeNEHHBIX TEOPETUYECKUX YpOBHIX. Tak, B Kypce
OpraHWYeCKOM XMMHUHU BEIIECTBAa PacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOH TEOpUU
CTPOCHHSI OpPraHWYECKUX COCIUHEHHI, a TAaKXE€ Ha YpPOBHE CTEPEOXMMHUYECKUX U
ANIEKTPOHHBIX MPEACTABICHUM O cTpoeHuu BenlecTB. CBeneHust 00 M3ydaeMbIX B Kypce
BEIIECTBAX [AIOTCS B Pa3BUTHU — OT YTJIEBOJAOPOJOB O CIOXKHBIX OHOJOTHYECKH
aKTUBHBIX COeIMHEHUH. B Kypce oOpraHM4eckod XUMHHM TIOJYYalOT pPa3BUTHUE
chopMHpOBaHHBIE Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs IE€pBOHAYAIBHBIC
NPEJICTABIICHUsI O XHWMHUYECKOW CBSI3M, KIAaCCU(UKAIMOHHBIX TpPHU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIIUH.

[lon HOBBIM yrJioOM 3peHHs B TpeaMmere «XuMus» 0a30BOro  ypOBHS
paccMaTpuBaeTCsi M3YyYEHHBIH Ha ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
TEOPETUYECKUNA MaTepHual ¥ (PaKTOJIOTMUYECKUE CBEACHHUS O BEIIECTBAX M XUMHUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0I1as 1 HeOpraHUu4YecKast XUMUsD 00yqaroIUMCs
MPEAOCTABISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE MEPUOJUYECKOT0 3aKOHa C
OOIIETEOPETUIECKUX U METOJOJOTHUYECKUX TMO3HIHNKA, TIy0)Ke MOHSATHh HCTOPHUECKOE
M3MEHEeHHEe (YHKIUK 3TOro 3aKoHa — OT oO0OoOmaromed 10 OOBICHSIOMEH W
MPOTHO3UPYIOIIEH.

Ennnas cucteMa 3HAaHMH O BaXXHEHIIMX BEIIECTBAX, HMX COCTABE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHHUM, A& TAKXKE O XUMHUUYECKUX pEAKIHUAX, HUX CYIIHOCTU H
3aKOHOMEPHOCTSAX MPOTEKaHUs NONojHsAeTcsa B Kypcax 10 m 11 kimaccoB sneMeHTamMu
COJIepKaHMsl, UMEIOIIUMHU KYJIbTYPOJIOTUYECKUN U MPUKIAIHON XapaKTep. JTU 3HAHUS
CIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3M XUMUHU C APYTMMHU HAayKaMmH, PacKpbIBAIOT €&
pOJIb B TIO3HABATEIBHOW M TPAKTUYECKOW EATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXEHUS K MPOIECCY TBOPYECTBA B OOJACTU TEOPUU M TMPAKTUUECKUX
MPUIOKEHUI XHMHUHU, TMOMOTalOT BBIMTYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJieMaX, CBA3AHHBIX C XUMHUEH, KPUTHUYECKU OCMBICIUBATH



I/IH(l)OpMaI_[I/IIO " IIPUMCHSTH e€ JJIA ITIOIIOJIHCHU A 3HaHI/If/'I, PECIICHUSA MHTCIIJICKTYAJIbHBIX U
OKCIICPUMCHTAJIBHBIX UCCIICIOBATCIbCKUX 3a/1a4.

B uenom conepxkaHue ydyeOHOro mnpeamera «XHUMHUS» NAaHHOTO YPOBHS H3YyUYECHUS
OPUEHTHPOBAHO Ha (OPMHUPOBAHUE y OOYUAIOIIUXCSA MUPOBO33PEHUYECKON OCHOBBI JJIs
noHUMaHus PrIocoHCKUX UlIeH, TAKUX KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOTO
U OPTaHUYECKOT0 MUpPa, 0O0YCIOBJICHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHUEM,
MMO3HABAEMOCTb MPUPOHBIX SBICHUM MyTEM SKCIEPUMEHTA U PEIICHUSI MPOTUBOPEUUI
MEK]Ty HOBBIMH (DaKTaMH U TEOPETUUECKUMHU MPENOChUIKAMU, OCO3HAHUE POJIM XUMUU B
pEeIIeHNH SKOJIOTHUYECKUX MPoOJeM, a Takke MpoOieM COEpEeKEHUs] DHEPreTUYECKUX
PECYPCOB, CBHIPbS, CO3/IaHUSI HOBBIX TEXHOJIOTHN U MaTEPUAJIOB.

B nnane pemieHust 3ajad BOCIUTAHUS, Pa3BUTHUSI M COLMAIM3AIMKA OOYUYAIOIIUXCS
MPUHSTHIE TPOrPaMMOM 110 XUMHUU MOAXO/IbI K ONPEEICHUI0 COJICPKAHUS U TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBarOT (OPMHUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX JEHCTBUH,
UMEIOIINX 0a30BO€ 3HAUCHHE JJISl PA3JIMUHBIX BUJIOB JEATEIBHOCTH: PEIICHUS TPOoOieM,
MOMCKa, aHanu3a U 00paboTku MH(pOpMaIMK, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITA
MPAKTUYECKON W MCCIICIOBATEIIbCKON NEATeIbHOCTH, 3aHMMAIOIICH Ba)XKHOE MECTO B
MO3HAHUU XUMUHU.

B npakTuke npenogaBaHusi XMMHUH KaK Ha YPOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHus,
TaK U Ha ypPOBHE CpeIHEro o0Iero oopa3zoBaHusl, TIPU OIPEIACICHUU COJepKaTEIbHON
XapaKTepUCTUKH IIeJie HM3ydYeHUs TMpeIMeTa HalpaBlIEHHEM IEepPBOCTENEHHOM
3HAYMMOCTH TPAJAMIIMOHHO MPHU3HAETCS (HOPMUPOBAHUE OCHOB XMMHUYECKOM HAYKU Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JAESTEIBHOCTH YeIOBEeKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyNbTypbl. C METOJUYECKON TOYKM 3pEHUS TaKOU
MOJIXOJT K ONPEIENICHUIO 1IeJIel U3YUYEHUs TIPeAMETa SIBISICTCS BIIOJIHE ONPABIAHHBIM.
CornacHo JaHHOW TOYKE 3PEHHSI TTIABHBIMU IESIMU U3YUEHUS NpeaMeTa «XUMHUs Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBIISIIOTCS :

- ¢dopMHUpOBaHUE CHUCTEMbl XHMHYECKUX 3HAHWW KaK Ba)KHEUIICH COCTABIISAIOMICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIOUEBBIC MOHSATHUSA,
(dbyHIaMeHTaIbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE f3bIKA HAyKH, YCBOCHHE U
NOHMMAaHWE CYIIHOCTU JOCTYHHBIX OO0O0OIIEHNH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPHUEHN UX Pa3BUTUS U CTAHOBJICHUS;

- opMUpOBaHUE U PA3BUTHUE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHYECKUX PEaKIUi, HEOOXOIUMBIX I MPUOOPETCHHS] YMEHUN OPUEHTUPOBATHCS B
MHpE BEIIECTB U XUMHUYECKUX SBICHUMN, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKOUN U
MOBCEIHEBHOM KU3HU;

- pa3BUTHE YMEHUW U CIOCOOOB JESATEIbHOCTH, CBSI3aHHBIX C HAOJIOJICHHEM U
OOBSCHEHHEM XWMHUYECKOTO JKCIEPUMEHTa, COOIOJEHHEM TMpaBUil 0OE30MacHOTO
oOpaleHus ¢ BEIISCTBAMM.

Hapsiny ¢ »TtumM, conepkaTenbHasi XapaKTEpUCTUKA LeJIed M 3a7ad4 H3y4YeHUs
npeaMera B ONporpaMmMe Mo XMMHUU YTOYHEHA M CKOPPEKTUPOBaHAa B COOTBETCTBUU C
HOBBIMU TPUOPUTETAMU B CHUCTEME cpeaHero oomero ooOpazoBaHusi. CeroaHst B
MpenojaBaHul XUMUU B OOJbIIEH CTENEHW OTAAETCA NPEANOYTEHHE MPAKTUYECKOU
KOMIIOHEHTE COJIepkaHusg OOy4YeHHUs, OPUEHTUPOBAHHOM Ha MOJATOTOBKY BBITYCKHHKA
0011e00pa3oBaTeIbHON ~ OpraHu3alluk, BJAJCIONEro He HaOboOpoM 3HaHWH, a



(YHKIMOHAJIIBHOW TI'pPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHUSIMU aKTUBHOTO
MOJTyYeHUS] 3HAHUW M MPUMEHEHHS WX B PEaJbHON KU3HU JJIS PEUICHHs MPAKTUIECKUX
3a/ay.

B cBA3u ¢ 3TUM Npu H3y4yeHUHU MOpenMeTa «XHUMHS» JTOMUHUPYIOLIEE 3HAYCHUE
MPUOOPETAIOT TaKME LEIH U 3a7a4l, KaK:

- ajantauMs OOydYaroUIMXcs K YCJIOBUSAM JMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(opMHUpOBaHUE MHTEIJIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamM0O00pa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO I'PAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBI3AHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

- (opMupoBaHHe y OOy4YalOIIMXCS KIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIMI),
MMEIOIIMX YHUBEPCAIbHOE 3HAUYEHME ISl Pa3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEILICHUS
npoOieMm, TOMCKa, aHaiu3a U o0paboTkM MHPOPMALMH, HEOOXOAUMBIX IS
NPUOOPETEHHs OMbITa JEATEIbHOCTH, KOTOpPas 3aHUMAET Ba)KHOE MECTO B IO3HAHHUH
XUMHH, a TaKXKe JJId OLIEHKUM C TO3UIUN 3KOJOTMYecKOM Oe30MacCHOCTH XapakTepa
BJIMSIHUSL BEUIECTB M XMMMUYECKHX IPOILIECCOB HAa OpPraHU3M 4YeJOBEKa M MPUPOIHYIO
cpeay;

- pa3BUTHE T[O3HABAaTEIbHBIX HWHTEPECOB, MHTEIUIEKTYAJIbHBIX M  TBOPYECKHUX
CIOoCOOHOCTE O0y4YaloIUXCs: CIOCOOHOCTH CaMOCTOSITEIbHO MPUOOpETaTh HOBBIE
3HaHMS MO0 XUMHUU B COOTBETCTBUHU C >KM3HEHHBIMU MOTPEOHOCTSIMHU, HCIOIB30BAThH
COBpPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTMM JUIsl TMOWCKAa W aHaiu3a y4eOHOH W
HAYYHO-TIONYJISIPHON MH(GOPMAIIMN XUMUYECKOTO COJIEPIKaHNUS;

- (¢dopMHpOBaHME U pa3BUTHE Yy OOYYAIOMIMXCA ACCOLMATUBHOTO U JIOTMYECKOTO
MBIIIJICHUS, HAOIIOAATEIbHOCTH, COOPaHHOCTH, AaKKypPaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJIUMBI, B YAaCTHOCTH, IpHU I[JAHUPOBAHUM U TPOBEIECHUU XHUMHUUYECKOTO
HKCIIEPUMEHTA;

- BOCIHTaHHE Yy OOydYarolmuxcs yOeKIEHHOCTH B TYMaHUCTUYECKON HANpaBIIEHHOCTH
XUMHHM, €€ BaXXHOW pOJM B PEIIEHWU TJI00aJbHBIX MPOOJIEM PpalMOHATBHOTO
PUPOIOTIONIH30BAHUS, TIOMOJHEHUSI DHEPreTHYECKUX PECypcoB M COXpaHEHHUS
IPUPOJTHOTO PABHOBECHSI, 0CO3HAHUS HEOOXOUMOCTH OEPEKHOTO OTHOIIECHHUS K IPUPOJIE
¥ CBOEMY 3JI0POBBIO, a TAKKE MPUOOPETEHUS OIBITA UCTIOIb30BAHUS TIOTYUYECHHBIX 3HAHHM
JUISL TIDUHSITUST TPaAMOTHBIX PEIICHUW B CHUTyallusX, CBS3aHHBIX C XUMHYECKHUMU
SBJIICHUSIMH.

B ydyebHOM murane cpemHero obmiero oOpa3oBaHUs MpeaMeT «XUMHS» 0a30BOTO
YPOBHS BXOJHT B COCTaB MPeAMETHON 0051acTh «ECTeCTBEHHO-HAYYHBIE TIPEAMETHIY.
OO1ee 4nciIo 4acoB, OTBEIEHHBIX JIJISI U3YUEHHUS XUMUHU, HA 0a30BOM ypPOBHE CPEIHETO
obmero oopazoBanusi, coctaniseT 68 yacon: B 10 kinacce — 34 gaca (1 yac B Hegenio), B 11
kiacce — 34 gaca (1 yac B Henento).

COIAEPKXAHUE OBYYEHUA

10 KVIACC

TeopeaneCKne OCHOBBI OpFaHI/I‘IeCKOﬁ XUMHUH



[IpenmeT opraHM4eckoil XHMHH: €€ BO3HHKHOBEHHE, pPa3BUTHE W 3HAUCHHE B
MOJyYeHUH HOBBIX BEIIECTB W MaTepHalioB. TeopHs CTPOCHUS OPTraHUYECKUX
coenuHennii A.M. BytnepoBa, ee OCHOBHble NOJOXeHHs. CTpyKTypHBIE (HOPMYIIbI
OpPraHWYEeCKUX BEIIeCTB. ['omonorus, u3omepus. XUMHUYECKasi CBSI3b B OPTaHUYECKUX
COCIMHEHHSIX - OMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBinenne o kiaccupUKalMK OpraHMYecKkux BemecTB. HomeHkmarypa
OpPTaHUYECKUX COCAMHEHUU (CUCTEeMAaTH4yecKas) U TPUBHAJIbHBIC HAa3BAaHUS BaKHEHIINX
MpeICTaBUTENEH KIIaCCOB OPraHUYECKUX BEILECTB.

OKCIIepUMEHTAIbHBIE METOABl HM3yYEHHUS BEIIECTB H WX IPEeBpalleHUM:
O3HaKOMJIEHHE ¢ OOpa3laMy OpPraHMYECKHX BEIIEeCTB M MaTepuajaMHu Ha HUX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIEeCTB, HAOJIOJEHUE U  OINHUCAHUE
J€MOHCTPAIMOHHBIX OTBITOB 10 MPEBPAIICHUIO0 OPTAHUYECKHUX BEIIECTB MPH HATPEBAHUH
(rutaBneHue, 0OyrIMBaHUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUM psaa. MeTaH U 3TaH - MPOCTEHIINe
peJACTaBUTENIN AJIKAHOB: (DU3MUECKUE U XMMHUECKHUE CBOMCTBA (PEakiMy 3aMEILCHUS U
TOpPEHHUs), HAXOXKJACHUE B MPUPOJIC, TIOJIYICHHE U IPUMECHEHHUE.

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJOTHMYECKUU psa. DTUIEH W MPOMUJIEH -
POCTEHINNE TPEACTABUTENN AJIKEHOB: (PM3UYECKUE U XUMUUYECKHE CBOWMCTBA (pEakiuu
TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THApATAIllMd, OKUCIEHUS | TOJUMEpPU3AIIUH),
MOJIyYEHUE U IPUMEHEHUE.

Ankanuensl: OyrtamueH -1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHUE CBOMCTBA (peakuus noJuMepu3anun). [lonyueHne CHHTETHYECKOro KayuyKa
U PE3VHBI.

AJIKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTMUECKHH psij. ALETUIEH -
POCTEHIINI TpPEeCTaBUTENh AJTKWHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U XUMHUUYECKHE
CBOMCTBa (peakuuu TUAPUPOBAHMS, TaJOT€HUPOBAHUS, TUJpaTallid, TOPEHUs),
NOJIyYEHUE U IPUMEHEHHUE.

Apensl. benson: coctas, cTpoeHue, GuU3NUECKUEe U XUMUYECKHUE CBOMCTBA (peakiuu
raJjOreHUpOBaHUS U HUTPOBAHUS), MOJYUYEHHE U NMPUMEHEHUE. TOKCUYHOCTH apEHOB.
['eneTnyeckass CBS3b MEXKIY YIVIEBOJAOPOAAMH, MPUHAMIEKAIMMH K Pa3IuYHBIM
KJIaccam.

[TpupoaHbie UCTOYHUKK YTAEBOAOPOAOB. [IpupoaHbIif ra3 U MOMyTHBIE HEPTIHBIC
ra3el. Hed s u ee npoucxoxaenne. CriocoObl mepepaboTKku HePTH: MepEeroHKa, KPEKUHT
(TepMUYeCKHid, KaTadUTHYeCKuil), muponu3. llpoaykrsl mepepabotku HedTH, HX
MPUMEHEHUE B TPOMBINIJICHHOCTH M B OBbITY. KamMeHHBIM yronb M TPOIYKTHI €TO
nepepadoTKu.

OKCIEpUMEHTAIIbHBIE ~ METOJIbl  M3Y4YEHHUsS BEUIECTB U HUX IPEBpallCHUN:
O03HAaKOMJICHHE C 00pa3liaMH MJIaCTMAacC, KayudyKOB U pe3uHbl, Kojuiekuuu «Heptb» u
«YToab», MOJACIUPOBAHHE MOJIEKYJI YIJIEBOJOPOJOB U  TajJOT€HONPOU3BOIHBIX,
MPOBEJEHUE MPAKTUUECKONU Pa0OThI: MOJYyUYEHUE ITHUIICHA U U3YYEHUE €0 CBOICTB.

PacueTHbie 3anaum.

Boluncnenus mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, 00beMa, KOJIUYeCTBa
MCXOJIHOT'O BEIIECTBA WM MPOAYKTA pEaKI[UU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MPOJYKTOB PEAKIIUH).



Kucaopoaconepskamnue opranudecKue coeJHHEHH

[IpenenbHble OAHOATOMHBIE COUPTHL. METaHOM U 3TaHOI: CTpOeHUE, PU3NUECKUE U
XUMUYECKHE CBOMCTBa (peakuuu ¢ aKTUBHBIMU MeTallylaMHu, TaJIOr€HOBOJOPOJAMH,
ropeHue), npuMeHenue. BoaopoaHbie CBSI3M MEXIy MOJIEKyJlaMH cnupToB. JleiicTBue
METaHOJIa ¥ 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroaTtoMHbI€ CIUPTHI. DTWICHTIIUKONb U TJIMIEPUH: CTpOeHUe, Hu3nyeckue u
XUMUYECKHE CBOWCTBA (B3aMMOJICUCTBUE CO IIECIOYHBIMM MeETaJJIaMU, KayeCTBEHHas
peakiusi Ha MHOTOaTOMHBIE criupThl). JlelicTBue Ha opraHu3M 4YenoBeka. [IpumeHeHue
[JIMIIEPUHA U ATHUJICHTIIUKOJIS.

deHouT: CTpOCHUE MOJICKYIIbI, (U3UYECKUE U XUMUYECKHE CBOMCTBA. TOKCHUYHOCTH
¢denona. [Ipumenenue penona.

Anpneruasl. Dopmanbiaerui, aeTalbIeTu/l: CTpoeHue, GU3NIECKUE U XUMHUECKUE
CBOMCTBA (peaKIuy OKUCICHHS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINH ), TIOJYICHUE
U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/C/ibHbIE KAapOOHOBBIE KUCIOTh. MypaBbuHAs M YKCyCHas
KUCJIOTBI: CTpOEHUE, PU3NUYECKHE U XMMUYECKUE CBOICTBA (CBOMCTBA, 001IIME /ISl Kjacca
KHUCIIOT, peakius dTepuduKaIum), mojydeHue u npuMmeHenrne. CteapuHoBasi U 0JICMHOBAs
KHUCJIOTHI KaK MPEACTaBUTENNM BBICIITUX KapOOHOBBIX KHUCIOT. MbUTa KaK COJIM BBICIIHX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

CnoxHbie 3QUpbl Kak MPOU3BOJAHBICE KApOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX
a¢upos. Kupsl. I' unponus xupos. [Ipumenenne xxupoB. buonornyeckas posb KUPOB.

VYrneBoasl: cocTaB, KiaccuUKAIUs YrieBoJOB (MOHO-, AM- W TOJIMCAXapHIIbI).
['mroko3a - nmpocTelnii MOHOCaXapu: OCOOEHHOCTH CTPOCHHS MOJIEKYJIbI, (PU3HUUYECKUE
U XUMHYECKHE CBOiIcTBa (B3ammoneiictBue ¢ ruapokcuaom wMenu(Il), oxucnenwue
aMMUa4YHbIM pPAacTBOPOM OKcujaa cepedpa(l), BoccTaHOBIeHUE, OpOKEHUE TIIFOKO3bI),
HaX0XJCHHE B IPUPO/Ie, TPUMEHEHHUE, Ononoruyeckas poiib. dotocunre3. pykro3a Kak
U30MEp TIFOKO3BI.

KpaxmMan wu wnemnrono3a kak nOpupoAHble noiuMmepbl. CTpoeHue Kpaxmalia Hu
LEJUTI0N03bl. PU3NYECKHE U XUMUYECKHE CBOMCTBA Kpaxmaia (TUApoJn3, KaueCTBEHHAs
peaKiusi C HOJ0M).

DKCIepUMEHTAIIbHBIE METObI U3yUEHHUSI BEIIECTB U UX IPEBPALCHUI: TPOBEJECHUE,
Ha0JII0IEHNE U OTICaHUEe JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE
peakiuu  OJHOATOMHBIX CHUPTOB  (OKWcCIIeHHe 3TaHoja okcugom  menu(Il)),
MHOTOATOMHBIX CIIUPTOB (B3aMMOJAEHCTBHE TiHIepuHa ¢ ruapokcuaom meau(Il)),
aNbACTHIOB (OKHCICHHE aMMHAyHBIM pacTBOPOM oOKcuaa cepebpa(l) m ruapoKcuaom
meau(Il), B3ammonelicTBue Kpaxmaia ¢ HOJOM), TPOBEICHUE MPAKTHYECKOW pPabOTHI:
CBOWCTBA pacTBOPa YKCYCHOU KHUCIIOTBHI.

PacueTnbie 3anaum.

Boluncnenus mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, 00beMa, KOJIUYEeCTBa
MCXOJTHOTO BEIECTBA MM MPOIYKTA PEAKIIUHU TI0 U3BECTHBIM Macce, 00beMy, KOTUIECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKIIUH).

A3oTcoaepskalye OpraHuyecKue coeMHeHus

AMMHOKHUCTIOTBI Kak aM@OTEepHbIe OpraHUYecKHe coeAuHeHus. Duznueckue u
XUMHUYECKHE CBOMCTBa aMUHOKUCIIOT (Ha MpUMeEpe TIullMHa). buogoruueckoe 3HaueHUE
aMHHOKHUCIIOT. [lenTupl.



benkn kak TpUPOMHBIE BBICOKOMOJCKYJSpHBIE coeauHeHus. llepBuuHas,
BTOpHWYHAS U TPETHUYHAS CTPYKTypa OEIKOB. XUMUYECKHNE CBONMCTBA OCIKOB: THIPOJIU3,
JIeHATypaIus, KaueCTBEHHBIC PEeaKITuy Ha OCIKH.

DKCTIEPUMEHTALHBIE METOIbI U3YUCHUS BEIICCTB U MX MPEBPAICHUN : HAOII0ICHHE
MW OINKCaHWE JCMOHCTPAIIMOHHBIX OTBITOB: JcHATypalusi OEIKOB TpH HarpeBaHHM,
LIBETHBIC pPEaKIUU OEIKOB.

BbicokoMoJIeKyIsIpHbIE COeINHEHUSI

OCHOBHBIE TIOHSITUS XHMHU BBICOKOMOJICKYJISIPHBIX COEIWHEHHUI: MOHOMeEp,
MOJTUMED, CTPYKTYPHOE 3BE€HO, CTETICHb MOJTMMEPHU3aIINH, CPEAHS MOJICKYIsIpHas Macca.
OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYJSPHBIX COCAMHEHUU - MOJTMMEpHU3alus U
MOJTUKOH/ICHCAITHSI.

OKCIIepUMEHTAIbHBIE METOABl HM3yYEHHUS BEIIECTB M WX IPEeBpalleHUi:
O3HaKOMJICHHE ¢ oOpa3lamMd MPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC,
Kay4yKOB.

MexknpeaMeTHbIe CBA3H

Peanuzanmss MEXIpPEAMETHBIX CBSA3CH MPU M3YYCHUH OpraHudeckor xumuu B 10
KJIacce OCYIIECTBISIETCS 4Yepe3 WCIONh30BaHUE KaK OOIIMX €CTECTBEHHO -Hay4HBIX
NOHSTHH, TaK W TOHATUH, SIBIISIOIIMXCS CUCTEMHBIMH JIJI1 OTACIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OO1mre ecTeCTBEHHO-HAYYHBIC TIOHATHS : SIBJICHHUE, HAYYHBIN (DaKT, THIIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CHHTE3, KiIacCH(HKAIWs, MePUOJINIHOCTh, HAOIOIECHIE, U3MEPCHNUE,
AKCIIEPUMEHT, MOJIETTUPOBAHHE.

®duzrka: Marepus, dHEPrus, Macca, aToM, AJIEKTPOH, MOJEKYya, SHEPreTUUECKUi
yYpOBEHb, BEIIECTBO, TENO, O00BEM, arperaTHoe COCTOSITHHME BEIIeCTBa, (PU3NUYECKHE
BEJIMYUHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: knerka, opraHusM, Owuochepa, OOMEH BeEIIECTB B OpraHu3Me,
dboToCcHHTE3, OMONIOTHYECKN aKTUBHBIC BelecTBa (OCJKH, YIIeBOIbI, )KUPHI, HEPMEHTHI).

['eorpadusi: MuHEpanbl, TOpPHBIE TMOPOJbI, MOJIE3HBIE HWCKOMAEMbIE, TOIUIMBO,
PECYPCHI.

TexHonorusi: mMuUIIEBbIE MPOAYKThI, OCHOBBI PAIMOHAIBHOIO MUTAHHUSA, MOIOIIUE
CpEeIICTBA, JIEKaPCTBEHHBIE M KOCMETHYECKHUE MTpernapaThl, MaTeprabl U3 HCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHUYECKASA XUMUSA
TeopeTnyeckue OCHOBbI XUMUH

XuMuuecknii dneMeHT. AToM. Snpo aroma, WM30TOMBI. DJIEKTPOHHAS 00OJIOYKA.
DHepreTHYecKre YypOBHH, TOIYyPOBHH. ATOMHBIC OpOWTamd, S-, P-, O- 2JIEMEHTHI
Oco0eHHOCTH pacnpeiesIeHHs JICKTPOHOB 110 OPOUTAISIM B aTOMax 3JICMEHTOB IEPBBIX
YeThIPEX MEePUOIOB. DIEKTPOHHAS KOH(PUTYpaAIIUsS aTOMOB.

ITepuonnuecknii 3akoH u I[lepronnyeckas cucremMa XUMUYECKUX 3aeMeHTOB JI.1.
MenpaeneeBa. CBsi3p nepuoandecKoro 3akona u llepponnueckor CUCTEMbI XUMUYECKUX
anemeHToB J[.MI. MeHaeneeBa ¢ COBPEMEHHOM TEOpPUEHM CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XMMHYECKHUX 3JIEMEHTOB M 00pa3yeMbIX HUMHU



MPOCTBIX U CIIOKHBIX BEIIECTB IO TPyNIlaM U MEPUOAaM. 3HAYCHUE IMEPHOINYECKOTO
3aKOHA B PA3BUTUU HAaYKH.

Crpoenue BelecTBa. XuMUueckasi CBsi3b. Buabl xumuueckoit cBsizu (KOBaJCHTHAs
HEMoJsipHasT W TOJISIpHAsi, HWOHHAs, MeTauiMueckas). MexaHu3Mbl 0O0pa3oBaHUs
KOBJICHTHOM XMMUYECKOU CBSI3M (OOMEHHBIM M IOHOPHO -aKLEeNTOpHBIN). Bogopoanas
CBsI3b. BaneHTHOCTh. DIEKTPOOTPUIATENBHOCTh. CTENEHb OKUCTECHHS. IOHBI: KATUOHBI U
AHHUOHBI.

BemecTBa MOJIEKYJISIPHOIO M HEMOJEKYISPHOTO CTPOEHUA. 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIIBI KPUCTATUIMYECKUX PENIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUIA KPUCTAITINYECKON PELIECTKHU.

[TonsTue o nucnepcHbIX cuctemax. MICTUHHBIE U KOJUTOMAHBIE pacTBOPBI. MaccoBas
JI0JIsl BELIECTBA B pacTBOPE.

Knaccuduxanus HeopraHuueckux coeauHeHuil. HomeHkiaTypa HeOpraHM4ecKuX
BeliecTB. [’ eHeTHdeckas CBsI3b HEOPTraHMYECKUX BEIIECTB, MPUHAJICKAIINX
K Pa3JINYHBIM KJIaccaMm.

Xumnueckas peakiusi. Kitaccudukaius XMuMUYECKUX PEakifii B HEOpraH MueCKON U
OpPraHM4YeCKOM XHMMHUHU. 3aKOH COXPAHEHUSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U
pEeBpaIlCHUs SHEPTUU TTPU XUMUYECKUX PEaAKITUSIX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT paziuyHbIX (akTopoB. OOpatumbie
peakuuu. XuMU4eckoe paBHoBecue. DaKTOphl, BIUAIONIME HA COCTOSSHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onekrponutnyeckas auccouuanus. CunbHble U cnabble snekTponuthl. Cpena
BOAHBIX pAacTBOPOB BEUIECTB: KHCIas, HEWTpaibHas, IIejoyHas. Peakuuu HMOHHOTO
oOMeHa.

OKHUCIHUTEIBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUY.

OKCIIEpUMEHTAJIbHBIE ~ METOJIBl WM3Y4YEHHsS] BEIIECTB M HMX I[PEBpAILCHUI:
neMoHcTpanusa Taommn «llepuogmdeckas cucremMa XUMHUYECKUX djemeHntoB JI.M.
MenpeneeBay, U3ydeHUE MOIeNIel KPUCTAINIMYECKUX PEIIETOK, HAOIIOACHUE U OTIMCAHHE
JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (pa3lioKeHHE MEePOKCHUIa BOAOPOJA B
OPUCYTCTBUU KaTalu3aTtopa, OINPENEIECHUE CpPEellbl PACTBOPOB BEIIECTB C IMOMOIIBIO
YHUBEPCAJIBHOTO MHAMKATOPA, PEAKIIMK MOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKON
pabotsl «Brnusane pa3nudHbix GaKTOPOB HA CKOPOCTh XUMHUUECKOU PEaKIIUM.

PacueTHbIe 3anaum.

PacueTbl M0 ypaBHEHUSAM XUMHUUYECKUX PEAKIUH, B TOM YHCIIE TEPMOXHUMHUYECKUE
pacueTsl, pacueThl C UCIIOJIB30BAHUEM MTOHATHUS «MacCOBast 10JIs BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. [lonoxxenune HemeraiuioB B llepmogmyeckonl cucTEME XHMHUYECKUX
snemenToB J[.M. MeHneneeBa u 0COOEHHOCTU CTPOECHUSI aTOMOB. Du3nueckue cBoiicTBa
HEMETAJIOB. AJUIOTpONHsI HEMETAUIOB (Ha MpuUMepe KHUciopoaa, cepbl, docdhopa u
yIIIepoaa).

XUMHUYECKHE CBOMCTBA BaXHEWIIMX HEMETA/UIOB (Tajlor€HOB, CEPhI, a30Ta,
dbochopa, yriaepoaa ¥ KpeMHHS) U UX COCIMHEHUM (OKCHUJIOB, KHCIOPOIACOASPKAITUX
KHUCJIOT, BOJOPOJHBIX COSTUHEHUH).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U KX COCTMHEHHUI.

Meramibl. Ilonoxenne wertamoB B Ilepronnyeckord CHCTEME XHUMHUYECKUX



anemenToB J[.J1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000J04Y€K aTOMOB
MetaiuioB.  OOmme  gusmyeckume  cBoiictBa  MeTauioB.  CIUlaBel  METaJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BAKHEUIINX METAJUIOB (HATPUH, KaduM, KalblMii, MarHu,
ATIOMUHU, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUIM.

O61mume ciocoObl nosyuyeHus: MetTauioB. [I[puMeHeHrne MeTauioB B ObITY U TEXHHKE.

DKCIMEPUMEHTAIBHBIE METOJIbl U3YYEHUSI BEIIECTB U UX MPEBPAILICHUN: U3YUYEHUE
Koulekuuun ~ «MeTamiel M CIUIaBBl»,  O0OpaslloB  HEMETA/IOB,  pEIICHHE
AKCIEPUMEHTAIBHBIX 3a7a4, HaOMIoJeHUe U ONHUCAaHUE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE TUAPOKCUIA ATFOMUHUS C PACTBOPAMHU KUCTOT
U 1eJI04Ye, KaYeCTBEHHBIE PEaKIIMU Ha KAaTUOHBI METAIIJIOB).

PacueTHbie 3amaum.

Pacuetrsl Mmaccel BemiecTBa WJIM 00beMa Tra30B 1O HU3BECTHOMY KOJIHMYECTBY
BEI[ECTBa, MACcCe WU 00BEMY OJHOTO U3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB, PACUETHI
Macchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUM, €CJIM OJHO M3 BEIIECTB
UMEET IPUMECH.

XuMHUsA U KU3Hb. MeXnpeaMeTHbIe CBA3H

Ponp xumMum B o0OecreueHWH HKOJIOTHYECKOM, HSHEPreTMUeCKOW U MHUIIEBOM
0€30MacHOCTH, pa3BUTUU MeIULIMHBI. [[OHATHE O HAYYHBIX METO/1aX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIIUH.

[IpencraBnenus o0 OOHIMX HAyYHBIX MNPHUHIMIAX MPOMBIIIJIEHHOTO MOTYYEHUs
Ba)KHEUIIINX BEILIECTB.

YenoBek B MUpE BEILIECTB U MAaTEPUAJIOB: BAXKHEHIIME CTPOUTENIbLHBIE MaTEPHUAIIbI,
KOHCTPYKLIMOHHBIE MaTe€pUaNIbl, KpacKu, CTEKJIO, KepamMuKa, MaTepuayibl I
AJIEKTPOHUKH, HAHOMATEPHAJIbl, OpPraHUYECKUE U MUHEPAJIbHBIE YI0OpEHUSI.

XumMHus M 3J0pOBbE UEJIOBEKA: IIpaBWia MCIIOJIb30BaHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia O€30MACHOTO HCIOJIb30BAHUS TPENapaToB OBITOBOW XHMHH B
IIOBCEIHEBHOM KU3HMU.

Peanuzanys MeXNpeaMeTHBIX CBS3€H NMpU M3yYeHWH OOIIeH W HeopraHW4eCKON
xuMuH B 11 Kiacce OCyIecTBIsETCS Yepe3 MCMOIb30BaHUE KaK OOIIUX €CTECTBEHHO -
HAay4YHbIX I[IOHSATUWA, TaK W TMOHATUW, SBIBIIOIIMXCS CHUCTEMHBIMHU I OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI' O 1IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHSI: HAY4YHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUS,
aHanu3, CHUHTE3, Kiaccu(uKamus, MepUOJIUYHOCTh, HAOIIOICHNE, DSKCIEPUMEHT,
MOJEIIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®u3suka: MmaTepus, JHEPrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO0, OOBEM,
arperaTHOe COCTOSIHME BEIIECTBa, (pU3WUYECKHE BETUYWHBI U EAUHUIIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: kneTka, opraHusM, sKocucTeMa, ouocdepa, MaKpo- 1 MUKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BELIECTB B OpPraHU3ME.

I'eorpadusi: muHepanbl, TOpHbIE MOPOJIbI, TMOJIE3HbIE HCKOMAaEeMble, TOILIUBO,
pecypchl.

TexHonorusi: XUMHUYECKass MPOMBIIUIEHHOCTb, METALUIYPTrUs, MPOU3BOJCTBO
CTPOHUTEIBHBIX  MAaTEpPUAIOB,  CEIBCKOXO3AMCTBEHHOE  IPOM3BOJACTBO,  IHILIEBAs



IIPOMBIINIJICHHOCTD, Q)apMaHeBTI/I‘-ICCKaH IIPOMBIIIJICHHOCTD, IIPpONU3BOACTBO
KOCMCTHYCCKHUX mpcraparos, IMPpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHualioB,
QJICKTPOHHAA NPOMBIIIIICHHOCTh, HAHOTCXHOJIOTUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS 00YyJatOIIUMUCS
porpaMM CpeIHero oOmero o0pa3oBaHus (JIMYHOCTHBIM, METalpeIMETHBIM U
npeaMeTHbiM). HayuHo-mMeToguueckoil OCHOBOM [t pa3pabOTKH  IJIAHUPYEMbIX
PE3yJIbTATOB OCBOCHMSI IIPOTPaAMM CpPEIHEro 00I11ero 00pa3oBaHus SBISETCS CUCTEMHO -
NEATEIbHOCTHBIN MOAXO.

JIMUHOCTHBIE PE3YJIBTATBI

B coorBeTcTBMM € CHCTEMHO-IESATEIBHOCTHBIM IOAXOJAOM B  CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOCHHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CPEHEro OOIero
00pa30BaHus BbIJEICHBI CIEAYIONINE COCTABIISIOUIUE:

OCO3HAaHHWE OOYYAIOMMMUCA POCCUHCKOM TPaXKIAHCKONW HMJACHTUYHOCTH -
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEJIBHOCTH U CAMOOIIPEICIICHUIO;

HaJIM4re MOTHBAIMK K 00YUYEHUIO;

I[eJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKJICHUN JHUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M  CIIOCOOHOCTh OOYy4YaloIIMXCS PYKOBOJCTBOBAaThCS B  CBOEH
JNEATENIbHOCTU LIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKAMU, IIPUCYIIIUMU LEITOCTHOU CUCTEME
XUMHYECKOTO 00pa3oBaHus;

HaJIMYMe MPaBOCO3HAHUS HKOJIOTHYECKOM KYIbTYpbl U CIOCOOHOCTH CTABUTD IIEJH U
CTPOUTH )KU3HECHHBIE IIJIaHBI.

JInyHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHUS» TOCTUTAKOTCS B €IUHCTBE
y4eOHOM M BOCHIMTATENHHON JAESTEIIBHOCTH B COOTBETCTBUUM C T'YMaHHCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMU U UI€aIaMU POCCUKCKOTO
IPaXKJaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE HOPMAaMH W TIPABUJIAMH MOBECHUS,
CIIOCOOCTBYIOIIMMHU TPOIIECCAM CAMOIIO3HAHMSI, CaMOPA3BUTHS W HPABCTBEHHOTO
CTaHOBIICHUSI IMYHOCTH 00YYaAIOIUXCS.

JImyHOCTHBIE  pE3yJIbTaThl ~ OCBOEHUs  mOpeamera  «XHMHUS»  OTPaXaroT
chOpPMHPOBAHHOCTh  OTBITA [MO3HABATEILHOM W  MPAKTUYECKOM  JCSATEIBHOCTH
00y4YaromuXcs M0 peanu3aluy MPUHATHIX B O0IIECTBE IICHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpa’kaaHcKOro BOCIUTAHUSI

OCO3HAHUS OOYYalOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpaB M O0O0S3aHHOCTEH,
YBAXXEHUS K 3aKOHY U IIPABOIOPAIKY;

MPEJICTABJIEHUS O COUMAIBHBIX HOPMaX U MPaBUIaX MEKJIIMYHOCTHBIX OTHOLLIEHUH B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW MESITEIBHOCTH MPHU CO3/IaHUHM Y4eOHBIX
MIPOEKTOB, PEIICHUH YYEeOHBIX W IO3HABATENbHBIX 3a7ay, BBIOJHEHUU XUMHYECKUX
3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTbI



IPYTUX MIPU aHAJIM3€ Pa3IMYHbIX BUJIOB YU€OHOH AESTENbHOCTY;

2) MATPUOTUYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOI'O OTHOILIEHUS K HICTOPUYECKOMY M HAYYHOMY HACJIEAUIO0 OTEYECTBEHHOU
XUMUU;

yBOXEHUs] K TpOLEcCy TBOpYECTBA B OO0JaCTH TEOPUM U MIPAKTUYECKOTO
IIPUMEHEHUS] XMMHUHU, OCO3HAaHMsSI TOrO, YTO JOCTH)KEHHS HAyKH €CThb pe3yJbTaT
JUTUTENBHBIX HAOMIOJEHUH, KPONOTIUBBIX IKCIEPUMEHTAIBHBIX MTOUCKOB, MTOCTOSHHOTO
TPY/Jla YYEHBIX U NMPAKTUKOB;

MHTEpPECA M MO3HABATEJIbHBIX MOTHBOB B IOJYYEHHHM M MOCHEAYIOIIEM aHAIU3e
UH(GOpPMALIMH O TIEPEIOBBIX TOCTHXKEHHUSIX COBPEMEHHOM OT€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOIO IIOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYyallMH, CBSI3aHHBIE C XMMHUYECKHUMH SIBICHUSMU, U
IPUHUMATh OCO3HAHHbBIE PEIIEHUS, OPUEHTHPYSACh HA MOPAJIBHO -HPABCTBEHHBIE HOPMBbI
Y LIIEHHOCTUY;

TOTOBHOCTH OLIEHUBAThH CBOE MOBEAECHUE U MOCTYIKM CBOMX TOBAPUUIEH C MO3ULIUIA
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBHIM 3THX MOCTYIIKOB;

4) dopmMupoBaHHS KYJbTYPbI 310POBbS:

MOHUMAaHMsI IIEHHOCTEH 3I0pPOBOTO M 0€30MacHOro o0pasa KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3UYECKOMY U TCHUXHUYECKOMY
3JI0POBBIO;

coOmoieHus TpaBui  Oe3omacHOro oOpalieHuss ¢ BellecTBaMd B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

MOHUMAaHMsI IEHHOCTH TMPaBWI WHIWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€301acHOTO
MOBEJICHUS B CUTYAITUAX, YTPOXKAIOMINX 3/I0POBBIO M KU3HU JIIOJICH;

OCO3HAHUS TIOCJICACTBUA M HENPUITHS BPEIHBIX TMPHUBBIYEK (yMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

5) TpyaoBOro BOCIUTAHUS:

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4E€OHO-UCCIEA0BATEIBCKON IEATEIIbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUJAX JIEATEIHLHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacTUE€ B PEIICHUWU MPAKTUYECKHUX 3aJlady COLHAIBHON
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YYEHUIO TPOodecCHil pa3muyHOro pojaa, B TOM YHCIIe
Ha OCHOBE MMPUMEHEHUS MPEAMETHBIX 3HAHUHN M0 XUMUH;

YBaXKEHHUSI K TPYLY, JHOJAM TpyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBHUAYAJIbHOW TPAeKTOpPUH 00Opa30oBaHU,
Oynymeld mpodeccud W peanu3anii COOCTBEHHBIX KMU3HEHHBIX IUTAHOB C YYE€TOM
JTUYHOCTHBIX UHTEPECOB, CHOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEeOHOCTEN 00I11ECTBA;
6) 3K0JIOrM4ecKOro BOCIIUTAHUSI:

AKOJIOTUYECKH 11e71ecO00pa3HOro OTHOIIEHUSI K TNPUPOJE, KAK HCTOYHUKY



CYyILLIECTBOBAHHUS )KU3HU HA 3€MJIE;

MOHUMAaHUS TJIOOAIBHOIO  XapakTepa 3KOJOTUYECKUX NOpoOieM, BIHSHUS
SKOHOMHUYECKUX IIPOLECCOB HA COCTOSHUE NPUPOJHON U COLIMAIILHON CPEIb;

OCO3HAHMSI HEOOXOJMMOCTH HCIIOJIb30BAaHUS JTOCTMXKEHMM XUMHM [Jisi pelIeHUs
BOIIPOCOB PALMOHAIBLHOI'O IIPUPOIOIIOIB30BAHU;

AKTUBHOI'O HENPUATHS IAEUCTBUN, NPUHOCAIIMX BPEH OKPYXKAIOLIEH IPUPOIHOU
cpele, YMEHHsI MPOTHO3UPOBATh HEOJIArONPUATHBIE HSKOJOTMYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HaJIMYUs PA3BUTOrO SKOJIOTUYECKOI0 MBIIIJICHUS, YKOJIOTUYECKON KYJIbTYpPBbI, OIbITA
JNEATENIbHOCT JKOJOIMYECKOM HANpPAaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS WUMH B
N03HABATEIbHON, KOMMYHUKATUBHON U COI[MAIIBHON MPAKTUKE, CIOCOOHOCTH U YMEHHUS
aKTUBHO MPOTHUBOCTOSTH UACOJIOTUU XeMOPOOHH;

7) MEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH,

NMOHUMaHUsI CrielU(PUKN XUMHUU KaK HayKH, OCO3HaHHs €€ pojid B ((OPMUPOBAHUU
pallMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO TIPEACTaBlIeHUs 00
OKpYKaIIIEM MUpPE KaK O €AUHCTBE MPUPOJBI U YEJIOBEKAa, B MO3HAHUU MPUPOHBIX
3aKOHOMEPHOCTEH U PEeIIeHUH MPoOJIeM COXpaHEHHUS MPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAYMMOCTH XMUMUU ISl COBPEMEHHOMN ITUBHJIM3AIINH: B €€
T'YMaHUCTUYECKOM HAMpPaBICHHOCTH MW BaXXHOW pOJIM B CO3JaHUM HOBOW 0asbl
MaTepUaIbHON KYJIBTYpBI, PEIIEHWU TJIOOATBHBIX MPOOJeM YCTOWYMBOTO PpPa3BUTHS
YeJI0BEUECTBA - CBIPhEBOM, DHEPTETHUECCKOM, IMUIIEBON U IKOJIOTMYECKON 0€30MacHOCTH,
B Pa3BUTHH MEIMIIMHBI, 00CCIICYCHUU YCIOBUU YCIENIHOTO TPyAa W 3KOJIOTHYCCKH
KOM(OPTHOM KU3HHU KaKIOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON IpaMOTHOCTH: MOHHMMAaHHUS CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BaTh IOJydaeMbIe
3HAHUS JJIA aHAJu3a U OOBSICHEHHUS SIBIICHUA OKPY’KAIOIIETO MHUpPA U MPOUCXOJAIINX B
HEM HW3MEHCHHH, YMEHHs JeJlaTb OOOCHOBAHHBIC 3aKIIOUYCHHS Ha OCHOBE HAYYHBIX
(haKTOB ¥ UMEIOIIHUXCS TAHHBIX C IETBIO TIOJYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIIBHO HCIIOJIB30BaTh XMMHUYCCKHE 3HAHUS JJIS PCIICHHS
po0JIeM B pEAIbHBIX )KU3HCHHBIX CUTYaIIHX;

MHTEpECA K MO3HAHUIO U UCCIIEA0BATEIBbCKON AEATEIbHOCTH; TOTOBHOCTH U
CITOCOOHOCTH K HEMIPEPHIBHOMY 00pPa30BaHUIO M CaMO00OPa30BaHUI0, K aKTHBHOMY
MOJYYCHUIO HOBBIX 3HAHUM MO XUMHUU B COOTBETCTBUHM C KU3HEHHBIMH MTOTPEOHOCTIMU;

WHTEepeca K OCOOCHHOCTSAM TpyJa B pa3IMYHBIX cdepax mpodeccroHaaIbHON
JIEATSIILHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI

MertanpenMeTHbie pe3yJbTaThl OCBOCHHS yUeOHOT0 MpeaMeTa «XUMUs» Ha YPOBHE



CpeaHero oo1ero 06pa3zoBaHus BKIIOYAIOT:

3HAYMMBIE TUISL bopMHpoBaHUs MHPOBO33PEHUS o0y4Jaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXMOpeaAMETHbIE) OOIEHAayuYHble MOHATHS, OTpPa)Karollnue
LEJI0CTHOCTh HAYYHOM KApTUHBI MUpa U CEUU(PUKY METO/I0B MO3HAHMS, UCTIOJIb3yEMbIX
B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPrus, SBJICHUE, MPOLECC, CHUCTEMA,
HAy4HbI (paKT, TPUHIIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUsl, UCCIEIOBaAHHE,
HaOIIoIeHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCAJIbHbIE Yy4eOHble JAeicTBUS (TO3HABaTelIbHbIE, KOMMYHUKATHBHBIE,
perynsaTuBHbIe), obOecneunBaromue (GpopmMupoBanue (HYHKIIMOHATIBHOM TPAMOTHOCTH H
COLIMAJILHOM KOMIETEHIIMU 00yJaroInXcs;

CIIOCOOHOCTh O0YYaIOIIKUXCS HKCIOJIB30BaTh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJIbHbIE YUeOHbIE EHCTBUS B NTO3HABATEILHON U
COLMAIBbHOM MTPAKTHKE.

MeranpenMeTHbIE  PE3yNbTaThl  OTPAXKAIOT  OBJIAJICHUE  T103HABATEJIbHBIMH,
KOMMYHUKAaTUBHBIMU U PETYJISITABHBIMU YHUBEPCATLHBIMU YUCOHBIMU JIEHCTBUSIMH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble JJoruyeckue aeicTBUA:

CaMOCTOSITETLHO (hOPMYJIMPOBATH M aKTyallM3UPOBATh MPOOJIEeMy, BCECTOPOHHE €€
paccMaTpuBarh;

ONPEAEATh 1EIU JESITEIbHOCTH, 3aaBasi MapaMeTPhbl U KPUTEPUU UX JOCTHUKEHHUS,
COOTHOCHUTD PE3YJIbTAThI JESITEIBHOCTU C TTOCTABJICHHBIMU 1ICJISIMU;

UCIIOJIb30BaTh TP OCBOCHUHU 3HAHUM MIPUEMBI JIOTHYECKOTO MBIIIJICHUS - BBIJICIISITh
XapakTepHbIE MPU3HAKU TOHATUM W YCTAHABIMBATH UX B3aUMOCBS3b, HMCIOJIB30BaTh
COOTBETCTBYIOIIHUE MOHSITHUS JJIs1 OOBSICHEHUS OTISIbHBIX (PAKTOB M SIBJICHUI;

BBIOMPATh OCHOBAHUSA M KPUTEPHUH IS KiIAaCCU(PUKAIMHU BEHIECTB M XUMHYECKUX
pEeaKLHnii;

YCTaHaBJIMBATh NPUUYUHHO-CIICACTBEHHBIE CBSI3U MEXK/Y U3YYa€MbIMHU SIBJICHUSIMU;

CTPOMUTH JIOTUUECKUE pACCYKJICHUS (MHIYKTHUBHBIC, I€AYKTUBHbBIC, 110 aHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH M NPOTUBOPEYHS] B PACCMATPUBAEMBIX  SIBICHHUSX,
(bopMyITHPOBATH BHIBOJIBI U 3aKIIOUCHHS;

NPUMEHATh B MPOIECCE IMO3HAHUSA, HCIMOJIB3YEMbIE B XHMHUHW CUMBOJAYECKHUE
(3HaKOBBIC) MOJIENIU, TTPEOOPA30BBIBATH MOJICJIHHBIC MPEACTABICHUS - XUMUUYECKUM 3HAK
(cuMBOJI) 3JE€MEHTa, XUMHUYecKas (opMmyra, YpaBHCHHE XHMHYECCKON PEAKIUH - IPH
pellleHNH y4eOHBIX TMO3HABATEIbHBIX W TMPAKTHUECKUX 3a7ad, MPUMEHSITh Ha3BaHHBIC
MOJICJIbHBIC TIPEJICTABIICHUS ISl BBISBICHUS XapaKTEPHBIX MMPU3HAKOB H3y4aeMBbIX
BEIIECTB U XUMHUYECKUX PEAKIIUU.
ba3oBble ucciienoBaTeibCKue 1eHCTBHUSA:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIHI;
dbopMynupoBaTh IEIU 1 3aJa4l UCCICAOBAHMS, CIOJb30BaTh TOCTABICHHBIC U



CaMOCTOSATEIBHO C(POPMYIIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI JIJIs1 POPMHUPOBAHUS TUTIOTE3bI IO MPOBEPKE MPABUIBHOCTU BHICKA3bIBAEMBIX
CYXKJICHUH;

BJIaJICTh HABBIKAMH CAMOCTOSTENBHOTO IJITAHUPOBAHUS U IPOBEACHUS YUEHUUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUS HAOMI0JaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibrar, (GOopMyIHpoBaTh OOOOIICHHUS WU
BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIBTATOB HCCIENOBAHUS, COCTABIIATH
000CHOBaHHBIN OTYET O MPOJIeTaHHON padoTe;

NpUOOPETATH OMBIT YYEHUYECKON UCCIIEeI0BATENBCKON U MPOEKTHOM JAEsITeIbHOCTH,
IPOSIBIISATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOAOB PEIICHUS
NPaKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3JIUYHbIX METOJIOB IMO3HAHUS.

Pab6ora ¢ undgopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WHGOpMAIMK (HAYYHO -TTOMYJIIpHAs
JUTEpaTypa XMMHUYECKOTO COJICpKaHHs, CIPaBOYHBIC MOCOOMs, pecypchl MHTepHeTa),
aHAM3UPOBATh MH(POPMAIIMIO PA3IUYHBIX BUJOB U (POPM MPEACTABICHHS, KPUTHICCKU
OIICHMBATh €€ JIOCTOBEPHOCTh U HEMTPOTUBOPECUYUBOCTH;

(GopMyIIHpPOBATH 3aNIPOCH U IPUMEHSATH Pa3IMYHBIC METOJIBI ITPH IMTOUCKE U O0TOOPE
UH(POpPMAIMK, HEOOXOMMOM JIJIsl BBITIOJHEHUS YI€OHBIX 3aa4 ONPEICIICHHOTO THIIA;

nproOpeTaTh ONBIT  UCIOJB30BaHUS MHQPOPMAIMOHHO -KOMMYHHKAaTHBHBIX
TEXHOJIOTUH U PAa3INIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITETTFHO BBIOMpaTh ONTHMAIBHYIO (OpMY TpEICTaBICHHUS WH(GOPMAIUU
(cxembl, TpadMKH, AHATPAMMBI, TAOIHIIBI, PUCYHKH U APYTHUE);

UCTIOJIh30BaTh HAYUYHBIM SA3bIK B KaueCTBE CPEJICTBA MPHU paboTe C XUMHYECKOH
UHPOPMAIUCH: TPUMEHATh MEXKITPEAMETHBIC (PU3NICCKUE U MaTEeMaTHICCKUE) 3HAKU U
CHUMBOJIBI, (OpMYJIbI, a00peBUATYpPHI, HOMEHKIIATYPY;

UCTIOJBh30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CHMBOJIMUECKHE  CPEJICTBA
HATJISTHOCTH.

KoMMyHUKATHBHbBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eliCTBUS:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl B XOJI¢ JWajora W/Wiu
JMCKYCCHH, BBICKA3bIBaTh HIEH, (POPMYIHUPOBATH CBOM IPEIIOKEHHUS OTHOCHUTEIHHO
BBITIOJTHCHUS MPEJITIOKCHHOM 3aa4H;

BBICTYIIaTh C TPE3CHTAIlMCH PEe3yJabTaTOB IT03HABATCIBPHON  JICSITCIHHOCTH,
MMOJTYYEHHBIX CaMOCTOSTEIIFHO WM COBMECTHO CO CBEPCTHHKAMHU IIPH BBIMOJHCHUH
XUMHUYECKOTO JKCIIEPUMEHTA, IPAaKTHYCCKOH padOThl 110 HCCISIOBAHHIO CBOWCTB
M3y4aeMbIX BEIIECTB, peau3alui y4eOHOTro mpoekTa U (OpPMYyJIHPOBATH BBIBOJBI I10
pe3yibTaTaM MPOBEICHHBIX HCCIACAOBAHWM ITyTEM COTJIACOBAHHUS TO3WIMH B XOJE
00CyXXJIeHUSI 1 OOMEHAa MHEHUSIMU.

PerysiTuBHbIE YHHMBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

CaMOCTOSITEJILHO  TUTAHUPOBATh M OCYIICCTBISATH CBOIO  IO3HABATCIBHYIO

NEATCIIbHOCTh, ONpEACIsas €€ Ield W 3aJa4d, KOHTPOJIUPOBaTh M IO MeEpe



HEO0OXOIMMOCTH KOPPEKTUPOBATH MpeIaraéMblid alrOPUTM JAEHCTBUM MPU BBIIOJHEHUU
y4eOHBIX M UCCIEA0BATEIbCKUX 3a]a4, BbIOMpaTh Hambosee 3(pPeKTuBHBIN cOcOO UX
pELIEHNs C YYETOM MOJYYEHHUSI HOBBIX 3HAHUI O BEIIECTBAX U XUMHUYECKUX PEAKLINSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEU JACATEIBHOCTH HA OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[TpenmeTHBIC pe3yabTaThl OCBOCHHSI TPOTPAMMBI CPEIHETO 00111ero 00pa30BaHuUs 10
XHMHU Ha 0a30BOM YPOBHE OPHUCHTHUPOBAaHBI Ha oOecleueHHuEe MPEHUMYIIECTBEHHO
00111e00pa3oBaTebHON U OOIIEKYJIbTYPHOU MOATOTOBKHU oOy4atomuxcs. OHU BKITIOYAIOT
cnerupuyecKue I y4eOHOTro MpeaMeTa « XUMMUsD HayIHbIC 3HAHUS, YMCHHS U CTIOCOOBI
JNCHUCTBUH 110 OCBOCHHIO, WHTEPHpPETAlMM ¥ TPEOOpa3OBaHUIO0 3HAHUH, BHU/IBI
JEATEIBPHOCTH TIO0 TIOJYYCHHIO HOBOTO 3HAHUS W NMPUMEHEHUIO 3HAHWHA B Pa3IMYHBIX
y4eOHBIX U PealIbHBIX XKU3HCHHBIX CHTYaIlUsSX, CBA3aHHBIX C XUMHUel. B mporpamme 1o
XHMHH TPEIMETHBIC Pe3yIbTaThl MIPEACTABJICHBI 110 TOJaM U3YUYCHUS.

K konmy oOyuenunss B 10 kJjacce mnpeaMeTHbIe pe3yJbTaThl OCBOCHHS Kypca
«Oprannueckas XuMHsI» OTPa)KaroT:

c(hOpMHPOBAHHOCTH MPEACTABICHUN O XUMHYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAYYHOUM KapTHUHBI MUPA, POJIM XUMHUH B MMO3HAHUU SBJICHUIA MPUPOJIBI, B HOPMUPOBAHUU
MBIIIJIEHUS. U KYJbTYpPbl JJUYHOCTH, €€ (PYHKIIMOHATBHONW TPaMOTHOCTH, HEOOXOIUMOMN
JUISL pelleHUs] MPAKTUYECKUX 3aJad MW IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K
CBOEMY 3/I0POBBIO U IPUPOTHOM CPEAE;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOpask BKIIOYAET: OCHOBOIOJIATrato[ue
NOHATHS (XUMHUYECKUH DJIEMEHT, aToM, SJEKTPOHHas 000J0ouKa aroma, MOJEKyla,
BaJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, XUMHYECKasi CBfA3b, CTPYKTypHas (opmyna
(pa3BepHyTasi ¥ COKpaIlleHHas ), MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00bEM, YIIIEpOIHbIN
ckeneT, GyHKIIMOHAIBHAS TPYIIa, pauKall, H30MEPHsI, H30MEPHI, TOMOJIOTHIECKUHN P,
TOMOJIOTH, YTJIEBOAOPOJBI, KHCIOPOA M a30TCOAEpXKAIIUE COCIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNUA); TEOPUH U 3aKOHBI
(Teopus ctpoeHus opraHudeckux BemectB A.M. byTiepoBa, 3aKOH COXpaHEHHUSI MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH A3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHMUS,
JIe)Kalllke B OCHOBE NMOHHWMAaHWS NPUYMHHOCTH U CHCTEMHOCTHM XWMHYECKHUX SIBJIICHUU,
(akTONMOTUYEeCKHNE CBEJEHUS O CBOWCTBAX, COCTaBe, IMOJYYCHHUH H 0€30MacCHOM
UCIIOJb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEUIECTB B OBITY W MNPAKTHYECKOU
NEATENbHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHMM BBISBISATh XapaKTepHbIE TMPU3HAKK TMOHSITHUH,
YCTaHABIMBAaTh WX B3aMMOCBS3b, HCHOJIB30BATh COOTBETCTBYIOIIHUE IIOHATUS NIPU
ONMCAaHUU COCTaBa, CTPOEHUS U MTPEBPAIEHUN OPTaHUYECKUX COCIUHEHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIHOJIb30BATh XUMHUYECKYH) CUMBOJUKY IS



COCTaBJICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpalleHHOW) (opMyin
OpraHMYECKUX BELIECTB M YPAaBHEHHH XMMHUYECKUX DPEAKUUN, M3rOTaBIMBATh MOJEIU
MOJIEKYJl ~OpPraHMYECKMX BEIIECTB JJIsi WUIIOCTPAllMM HMX XUMHYECKOro |
MPOCTPAHCTBEHHOTO CTPOEHUS;

cOpPMHPOBAHHOCTh YMEHHUW YCTAHABIMBATh MPUHAJICKHOCTh HU3YUEHHBIX
OpraHMYECKUX BEIIECTB [0 UX COCTABY U CTPOCHHIO K OMPENEICHHOMY KiacCy/rpymnme
CoeMHEHUN  (YIJIeBOJOPOABL,  KHUCIOPOJ M  a30TCOJEpKalllue  COEJIMHEHMS,
BBICOKOMOJIEKYJISIDHBIE COEJUHEHUs), JaBaTh WM Ha3BaHUA IO CHUCTEMaTHYECKOU
Homenknarype (IUPAC), a Taxke NPHUBOAWTh TPUBUAJIBHBIC HA3BaHUS OTJEJIBHBIX
OpraHMYeCKUX BEIIECTB (ITWUJEH, MPOMUJIEH, AlETHJICH, 3THJICHIJIUKOJb, TIUIEPHH,
denon, dopmanpaerua, aneTalbIerua, MypaBbUHas KHUCIOTa, YKCYCHas KHUCIOTA,
OJIEMHOBAsl KHCIJIOTa, CTEAPUHOBAs KHUCIIOTA, TII0K03a, (PYKTO3a, KpaxMal, LeJUTio03a,
TJTUIIMH);

c(hOpMHPOBAHHOCTh YMEHHUS ONPEACIIATh BUJIbI XUMUYECKOM CBSI3U B OPraHUYECKUX
COEIMHEHHUSX (OJIMHAPHBIC U KPATHBIE);

chOPMHUPOBAHHOCTh ~ YMEHHUS MPUMEHATH TOJIOKEHHUS TEOpUU  CTPOCHUS
opranndeckux BemectB A.M. bytiepoBa mjis 0ObSICHEHUS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTpOeHHUE, (pU3MUecKue u
XMMHYECKUE CBOMCTBA THUIMHYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB OPTaHMYECKHUX
BelIeCTB (MeTaH, 3TaH, dTWJIEH, MPONWIEH, alleTuseH, oyraaueH -1,3, MeTunOyTaaueH-
1,3, OeH307, METaHOJ], ATaHOJ, STUJICHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTalbIeru,
MypaBbHHasi W YKCYCHasi KHCIJIOTHI, TJIOKO3a, Kpaxmall, IeJUTI0I03a, aMUHOYKCYCHas
KHACTIOTa), WUIIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXKIYy HHUMH YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (hOpMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh HCTOYHUKH YTIEBOJIOPOTHOTO ChIPhs
(HeTh, IPUPOHBIN ra3, Yyrojb), CIOCOObI UX MepepadOTKU U MPAKTUICCKOE TPUMEHCHHE
MPOAYKTOB NIEPEPAOOTKHU;

c(hOpMHUPOBAHHOCTh YMEHUW TPOBOJUTE BBIUUCICHUS M0 XUMUYECKUM YPaBHEHUSIM
(Maccel, oOBEMa, KOJMYECTBA MCXOJHOI'O BEIIECTBA WJIM HPOAYKTAa PEAKIUU I10
M3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJHOIO M3 UCXOAHBIX BEIIECTB MM MPOAYKTOB
peaKkiun);

c(hOpMUPOBAHHOCTh YMEHHUM BIIQJIECTh CHCTEMOM 3HAHWKA 00 OCHOBHBIX METOJIax
HAay4YHOrO MO3HAHUS, UCIOJIb3YyEeMbIX B XUMUU MPU U3YUYECHHH BEIIECTB U XUMHUYECKUX
ABJICHUN (HaOIO/IEHUE, W3MEpPEHUEe, SKCIEPUMEHT, MOJEIUPOBAHUE), HCIOJIb30BATh
CUCTEMHbIE XMMUUYECKUE 3HAHUS JI1 NPUHSATUS PEUICHUA B KOHKPETHBIX YKU3HEHHBIX
CUTYyalUsiX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOaTh MpaBuia IOJIb30BAHUS XUMHUYECKON
MOCY10M U J1abOpaTOPHBIM 000PYIOBAHUEM, a TAKXKE MMPaBUiIa OOpalleHus C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIHUSAMHU MO BBINOTHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OMBITOB,;



c(OpMHPOBAHHOCTh YMEHU IJIAHUPOBATH Y BBINOJIHATH XUMHYECKUI
AKCIIEPUMEHT (IPEBPALLIECHUS OPraHUMYECKUX BEIIECTB IPH HArpeBaHHUM, IOITYyYEHUE
ATWIEHA U U3YUYEHUE €ro CBOMCTB, KaYECTBEHHBIE PEaKIMM OPraHMYECKHX BEIIECTB,
JeHaTypauusi OelIKOB IpPH HArpeBaHUH, LBETHBIE PEaKIMU OEJIKOB) B COOTBETCTBUU C
MpaBUJIAMH TEXHUKH O€30MaCHOCTH MpU OOpaIleHUH C BEUIECTBAMU M JIaOOpaTOPHBIM
0o00OpyAOBaHUEM, MPEACTABIATH PE3YJIbTaThl XUMHUYECKOTO HJKCIIEpUMEHTa B (dopme
3aMKMCH YpaBHEHUU COOTBETCTBYIOIIMX PEAKLUMd U (POPMYIHPOBATH BBHIBOABI HA OCHOBE
ATUX PE3YNIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHU I KPUTHYECKHU aHAJIM3UPOBATh  XUMHUYECKYIO
uH(OpPMAIIHIO, MTOJIYHaeMYI0 U3 pa3HbIX HCTOYHUKOB (Cpe/ICTBa MAacCCOBOW MH(POPMAIINH,
WnuTepHer u apyrux);

c(OpMHPOBAHHOCTh YMEHUI COOIOATh MpaBUiIa HKOJIOIMYECKH LEIecCO00pa3HOro
NOBE/ICHUS B OBITY M TPYAOBOM JESATENIBHOCTU B IEJISIX COXPAHEHUS CBOETO 3/10POBbS U
OKpYXalollel MNPUPOTHON Cpelbl, OCO3HABaTh OIMACHOCTh BO3ACHCTBUS HA KUBbHIE
OpraHU3MBbl OTPECICHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokasarens [1/1K
(mpenenbHO  AOMYCTUMOM  KOHIIGHTpAllUW), TMOSCHATH Ha TMpUMEpax CIocoObI
YMEHBIICHHS U MPEOTBPAIEHUS UX BPEAHOTO BO3ICHCTBHS HA OPTaHU3M YeJIOBEKa;

Ui O0yYaromMXcs C OrPaHMYEHHBIMU BO3MOXKHOCTSMH 3[I0pPOBbS: YMEHUE
INPUMEHSATh 3HaHUsI 00 OCHOBHBIX JOCTYIHBIX METOAaX MO3HAHUS BEIIECTB U XMMUUYECKUX
SIBJICHUI;

IUI CIIENBIX M CIabOoBUAAIIMX OOydarolUXCA: YMEHHE HCIIONb30BaTh PEIbEPHO
TOYEUHYIO cucTeMy o0o3HaueHuii JI. bpaiins nis 3anucu XuMudeckux GopMyil.

K koniy o0yuenus B 11 ki1acce npeaMeTHbIe pe3yIbTaThl OCBOCHUS Kypca «O01mas
Y HEOpraHM4YecKasi XUMHUSI» OTPaKaroT:

c(hOpMHUPOBAHHOCTH MPECTABICHUMN:

0 XMMHWYECKOW COCTABIIAIONICH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMUHU
B IMO3HAHWH SIBJICHUH TPUPOJIBI, B POPMUPOBAHUH MBIIUICHUS U KYIbTYphl JINYHOCTH, €€
(YHKITMOHAIBHOW TPaMOTHOCTH, HEOOXOJAMMOW I PEIICHUs MPAaKTHUYECKUX 3a7a4 U
AKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 370POBbIO U MPUPOIHON CpelIE;

BJIaJICHUE CUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOPasl BKJIIFOYAET: OCHOBOIOJIATAIOIINE
MOHATHUS (XUMUYCCKHH JIEMEHT, aTOM, H30TOTI, S-, P-, d- SJICKTPOHHBIC OPOUTAIIN ATOMOB,
MOH, MOJEKYJNa,MO0JIb, MOJIIPHBIH  00BEM,BAIECHTHOCTb,3JIEKTPOOTPUIIATEIBHOCTD,
CTENEHb OKHUCJIEHUS, XUMHUYECKass CBs3b (KOBAJICHTHAs, HMOHHAs, METaJJIMYecKas,
BOJIOPOJHASA), KpHUCTAJJIMYECKAas pElIeTKa, TUMbl XUMUYECKUX peaKkluid, pacTBOp,
AJEKTPOJUTBI, HEJIEKTPOIUTHI, DJIEKTPOJUTHYECKAS JAUCCOLMALHNS, OKHUCIIHUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKON peaklii, XUMUUECKOE PaBHOBECHE); TEOPUHU U
3aKOHBI (T€OpHUsl BIEKTPOIUTUYECKOW JHccoUManuu, nepuoauueckud 3axon JI.W.
MenpaeneeBa, 3aKOH COXPaHEHUs MacChbl BEUIECTB, 3aKOH COXPAHEHHUs W MPEBPALICHUS
SHEPIUM MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUM SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKANME€ B OCHOBE IIOHWMAaHUS MPUYUHHOCTA U



CUCTEMHOCTH XMMUYECKHX SBJICHUM, (PAKTOJIOrMUECKHE CBEAECHUS O CBOMCTBAaX, COCTABE,
MOJIy4YEeHHH U 0€30IaCHOM MCHOJIb30BAaHUM BAKHEWIIMX HEOPraHUYECKUX BELIECTB B
OBITY M MPAKTUYECKON JeATEIbHOCTH YEIOBEKA;

cOpPMHUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEpHbIE MPU3HAKU IOHSTHUH,

yCTaHABJIUBATh UX B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIUE MOHITHUS
MIpY ONKUCAHWU HEOPTAaHUYECKUX BEILIECTB U UX MPEBPAIICHUIA;
c(hOopMUPOBAHHOCTh YMEHUM UCIIOJIb30BAaTh ~ XUMHUYECKYI0 CUMBOJIUKY

UL cocTaBieHHs (QopMyl BEUIECTB M YpPaBHEHUM  XMMUYECKUX  pPEaAKIUH,
cucrematndeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIC Ha3BaHHS OTICIBHBIX
HEOpraHMYeCKUX BEUIECTB (YrapHbIil ra3, yrieKucCIibIi ra3, aMMuak, rameHas H3BeCTb,
HeraiieHas U3BeCThb, MTUThEBAS CO/A, MUPUT U JAPYTHUE);

c(OpPMHUPOBAHHOCT YMEHUH OMNPEEATh BAJICHTHOCTh M CTENEHb OKHUCICHUS
XUMHUYECKUX DJIIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKON CBSI3HU
(koBaJIcHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJHAs) B COCAMHCHUSX, THII
KPUCTANTUYECKON PEIIeTKH KOHKPETHOI'O BeIllecTBa (aTOMHAs, MOJIEKYJIsIpHasi, HOHHAS,
MeTaJIndecKas), XapakTep Cpelibl B BOJAHBIX pacTBOpPaX HEOPraHUYECKUX COCIMHEHUI;

c(OpPMHUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJIC)KHOCTH HEOPTaHMYECKHUX
BEIIECTB IO MX COCTaBYy K OMNpEEICHHOMY KJIACCy/TpylIe COEIWHEHUU (IpoCcThie
BEIIECTBA - METAIBI W HEMETaJIbl, OKCHJbI, OCHOBaHUS, KHUCJIOTHI, aM@oTepHbIe
TUIPOKCHUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICT Tepuogudeckoro 3akona J[.H.
MenpeneeBa ¥ JIEMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIONIYI0, OOBICHUTEIBHYIO H
IIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh AJIEKTPOHHOE CTPOEHHUE AaTOMOB
XUMUYECKUX 23eMeHTOB 1-4 mnepuonoB Ilepmoamdeckoil CHUCTEMBI XHMHYECKHX
anementoB JI.1. MenzeneeBa, UCOIB3Ys MOHATHS «S-, P-, U-3JC€KTPOHHBIE OPOUTAIINY,
(QHEPTeTUYECKHE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U MX COCIMHEHUW IO Nepuojaam M rpymnmnam llepuonnueckon
CUCTEeMBI XUMHYECKHX A1eMeHTOB [[.1. MeHneneena;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOLINE XUMUYECKUE
CBOMCTBA  HEOPraHMYECKMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CyIIECTBOBAHUE TI'€HETUYECKOW CBA3M MEXAY HEOPraHWYECKUMHU BELIECTBAMU C
ITIOMOIIBIO YPABHEHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(DUIMUPOBATh XHUMHUYECKHE PEAKIUH T10
pa3IMYHBIM NMPU3HAKAM (YHCIY M COCTaBy pearupyroliux BEIIeCTB, TEINIOBOMY d)(exTy
peaxium, N3MEHEHHUIO CTENICHE OKUCIIEHUS 3JIEMEHTOB, 00pAaTUMOCTH PEAKIUH, yYACTHIO
KaTaJInu3aTopa);

c(OpPMHPOBAHHOCTh YMEHUW COCTABIISITh YPABHEHMSI PEAKLMI pa3IuYHBIX THIIOB,
IIOJIHBIE Y COKPAILEHHbIE YPABHEHUS PEaKUii HOHHOTO OOMEHA, YUYUTBIBAS YCIOBHS, IPU
KOTOPBIX 3TH PEAKLIIMM UAYT 10 KOHLIA;

c()OPMHPOBAHHOCT ~YMEHUU  IMPOBOJUTH peakuuu, MOATBEPKAAIOIINE



Ka4E€CTBEHHBIN COCTaB Pa3JIMYHBbIX HEOPTraHWYECKUX BEIIECTB, PACIIO3HABATH OINBITHBIM
IIyTE€M MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUW  PaCKphIBATh CYIIHOCTb OKUCIUTEIIHLHO
BOCCTAHOBUTEJILHBIX PEAKIIUNA MOCPEICTBOM COCTABJICHUSI AJIEKTPOHHOTO OajlaHca ITUX
pEaKLHnii;

c(hOpMUPOBAHHOCTh yMEHUU OOBICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOU
peakiuu OT pa3UyHbIX (DAKTOPOB; XapaKTep CMEIICHUS XUMHUUYECKOTO PAaBHOBECHUS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3aeiicTBus (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEPU30BaTh XUMHUUECKHE MPOIECCHI, JeKAIIUE B
OCHOBE TMPOMBIIIJICHHOTO TIOJIYyYE€HUs CEPHOM KHUCIOTHI, aMMHaka, a Takke
c(hOpMUPOBAHHOCTh MPECTABICHUN 00 OOIIUX HAYYHBIX MPUHIIUIIAX U IKOJIOTUUECKUX
npoOeMax XMMUYECKOTO MPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BHIYUCIICHUS C UCIIOJIH30BAHUEM TTOHSATHUS
«MaccoBasi JI0JIs BEIIECTBA B PACTBOPE», 0ObEMHBIX OTHOIICHUI ra30B IPU XUMUUYECKUX
peaKkIusaX, MacChl BEIIECTBA UM 00BhEMa ra30B MO U3BECTHOMY KOJUYECTBY BEIICCTRA,
Macce Win 00bEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, TEIJIOBOTO A dekTa
peaKui Ha OCHOBE 3aKOHOB COXPAaHEHUS MACChI BEILIECTB, IPEBPALLCHUSI U COXPAaHCHUS
SHEpruuy;

chOpMHPOBAHHOCTh YMEHMH COOJIIO/IaTh TMpaBWia TMOJIb30BAHUS XUMUYECKON
NOCYAOM U 1abOpaTOpHBIM 000PYIOBAaHUEM, & TAKXKE MPaBUiia OOpaIlleHHs C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMU 1O BBITTOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTIBITOB;

chOpPMHPOBAHHOCT YMEHUH  IUIAHUPOBATH U BBINOIHITH XUMHUECKHI
HKCIIEPUMEHT (pa3jio’KeHHe TEepOKCHIa BOJOPOJAa B NPHUCYTCTBUM KaTajau3aropa,
ONpENIENICHHE CpPEebl PAaCTBOPOB BEUIECTB C MOMOUIBI0 YHUBEPCAIBHOIO HWHIMKATOPA,
BJIIMSTHUE PA3NUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIUu, pPEeaKIMH MOHHOTO
oOMeHa, KaueCTBEHHBIE pPeaKIuy Ha CyJb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH
aMMOHHUSI, PEILIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 o TeMaMm «Metaibi» u « HemeTambi»)
B COOTBETCTBUU C MPABWJIAMH TEXHUKH 0€30MAaCHOCTH MPHU OOpaIlEeHUH C BEIIECTBAMU H
nabopaTopHbIM  OOOpYJOBaHUEM,  MPEACTABIATh  PE3yAbTaThl  XUMHYECKOTO
AKCIIEpUMEHTa B (hopMme 3amnucu YPaBHEHUN COOTBETCTBYIOIIUX PEAKLINI
1 (OPMYIMPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh YMEHUW  KPUTHYECKH  aHAJIM3UPOBATH XUMHUUYECKYIO
uHOpMAIMIO, TOTYyYaeMyl0 ®3 pa3HbIX HCTOYHHUKOB (CpEICTBa  MacCCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIOATH MTPaBUiIa IKOJIOTHIECKHU 1EeTECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOU NIESITEIBHOCTU B LEISAX COXPAHEHHUSI CBOETO 3/I0POBBS U
OKPY’KAIOIIEH MPUPOJHOM CpEAbl, OCO3HABaTh OMACHOCTh BO3JICHCTBUS Ha >KUBBIC
OpraHu3Mbl OIMPEJEICHHBIX BEUIECTB, MOHUMAas cMbIci nokazarens [IJIK, moscHATh Ha
npuMepax crocoObl YMEHBIIEHUS W MPEAOTBPAILICHHUS MX BPEIHOrO BO3JACHCTBHS Ha
OpraHu3M 4YeJIOBEKa;

Ui OOy4YarolIMXCsl C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE



MPUMEHSTH 3HaHUSL 00 OCHOBHBIX TOCTYIHBIX METO/1aX MO3HAHUS BEIIECTB U XUMHUYECKHUX
SIBJICHU;

JUISL CIENbIX M CAa0O0BUIAIIMX OOYYAIOIIMXCA: YMEHHE UCIOJIb30BaTh PEbePHO -
TOUEUHYIO cUCTeMy 0003HaueHuit JI. bpaitns nns 3anucu XuMudeckux GopmMyit.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Haumenosanue
Ne KomaecTso OCHOBHBIE BUIIBI AEATEIbHOCTH
pa3aenoB U TEM [IporpammHoe conepxaHue
/1 4aCcoB o6 yJarommxcs

yqe6H0r0 npecamMeTa

Pa3nen 1. Teopernyeckne 0OCHOBBI OPraHM4YeCKOM XUMHUU

1.1

[Ipenmer
OpraHUYECKOW XUMMUHU.
Teopus crpoeHus
OpraHUYECKUX
coequHeHni A.M.
bytneposa

3

[IpenMeT OpraHnyecKon XUuMHU: ee
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B
MOJTyY€HUU HOBBIX BEIIECTB U MATEPHUATIOB.
Teopust CTpOEHHST OPraHUYECKUX
coenqunenuii A.M. bytneposa, ee
OCHOBHBIE I10JIOKEHMUS.

CTpyKTypHBIE (OPMYIIBI OPTaHUIECKUX
BellecTs. [ oMomnorus, nsomepus.
XUMHUYECKasl CBS3b B OPraHUYECKUX
COCIMHEHUSX: KpaTHbIE CBA3H, a- U
I-CBSI3HU.

[IpencraBnenue o KiaccupUKaIIH
OPraHUYECKUX BEILIECTB.

HoMeHnkitatypa opraHn4ecKux COeIMHEHU I
(cuctemaTnueckasi) U TpUBUAIIbHbBIC
Ha3BaHUS BaXXHEUIIUX MPEICTABUTEICH
KJIACCOB OPTaHUYECKUX BEIIECTB.

PackpbIBaTh CMBICIT U3y4aeMBbIX MOHSITUH
(BBISIBIISATH MIX XapaKTEepPHbIE IPU3HAKH ),
YCTaHABJIUBATh UX B3aUMOCBSI3b.

[ [pUMEHSAThH OJIOKEHUSI TEOPUU CTPOEHUS
oprannyeckux Bemects A. M. Bytneposa
U151 OOBSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS.
lcrionp30BaTh XUMUYECKYIO CUMBOJIUKY
1711 COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOM,
COKpaIlleHHO) (opMyIT OpraHNYECKUX
BELECTB.

OnpenensiTe BUJIbI XUMUYECKOU CBSI3U
(oIMHApHBIE, KPATHBIE) B OPraHUYECKUX
COCIMHEHUSIX.

PackpbIBaTh pOJIb OPraHUYECKON XUMHUH B

MpUPOJIC, XapaKTepU30BaTh €€




JKCHepUMeHTAbHbIE METO/bI
W3y4YeHUs BEeIIEeCTB M UX MpeBpalleHHii:
 JleMOHCTpanuu:

- O03HAKOMIJIEHHE ¢ 00pa3lamMu
OpPraHUYECKUX BEIECTB U MaTepraliaMy Ha
X OCHOBE;

- OTIBITHI MO MPEBPAIICHUIO OPTAHHUECKUX
BEIIECTB TP HarpeBaHUH (TINIaBICHUE,
00yTrJMBaHUE U TOPEHUE).

» JlaGopaTopHbIE OMBITHI:

- MOJICJTMPOBAHHUE MOJICKYJI OPTaHUIECKUX
BEIICCTB

3HAYCHHUE B )KU3HH YEIOBEKA,
WJLTIOCTPUPOBATH CBS3h C IPYTUMU
HayKaMHU.

HaOironates ¥ onmucwIBaTh
EMOHCTPAIIMOHHBIC OBITHI; TPOBOIUTH U
OIMMCHIBATH JJAOOPATOPHBIC OIBITHI U
MPAKTUYCCKUEC PAOOTHI

Wroro no pazneny

Pa3nen 2. YrieBoaopoabl

2.1

[IpenenbHbIE
YTJIEBOAOPO/IbI - aTKAHBI

AJIKaHBI: COCTaB U CTPOCHHUE,
FOMOJIOTUYECKHUH psAa. MeTaH U 3TaH -
MPOCTEUIIINE TPEACTABUTEIN AJIKAHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
bU3UIECKUEe U XUMHYECKHIE CBOMCTBA
(peakuuu 3aMEelIEHUs U TOPEHUS),
HaX0XJECHUE B IIPUPOJE, TOTyYCHUE U
MPUMEHEHHE

PackpbIBaTh CMBICI U3y4aeMbIX MOHSATUI
(BBISIBJISITh UX XapaKTEPHbIE MPU3HAKH ),
YCTaHABIMBATh UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHSTHA MPU ONMCAHUU COCTaBa,
CTPOCHHUSI U IPEBPALICHUN OPraHNYECKUX
COCIMHEHU.

lcrionp30BaTh XUMUYECKYIO CUMBOJIUKY

2.2

HenpenenvHbie
YIJIEBOAOPO/IBL: AJIKEHHI,
AJIKAIUEHBI, aJTKUHBI

AJIKEHBI: COCTAaB U CTPOCHHUE,
TOMOJIOTMYECKUN PsAJl. DTUIIEH -
MIPOCTEUIIINN PEACTABUTEID AIIKEHOB:
COCTaB, XUMUYECKOE CTPOEHHUE,
dbu3nYecKre 1 XUMUYECKHUE CBOIICTBA

11 COCTABJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOM,
COKpAIeHHO#) GOopMYIT OPraHUuYECKUX
BEILIECTB.




(peakuuu rupUpPOBaAHUS,
raJoreHUpOBaHus, TUApaTaluy,
OKHUCJICHUS ¥ TIOJTUMEPHU3aLIIN )
HaX0XJACHUE B IPUPOJIE, TOTYUECHHE
U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3

U METUIOyTaaueH- 1,3, XuMU4YecKoe

CTpOEHHUE, PEAKIUs MOJIUMEPU3ALIHH,
npyUMeHeHHe (7151 CUHTe3a

MPUPOJTHOTO U CUHTETUYECKOTO
Kay4dyKa U PE3UHbI).
AJIKMHBI: COCTaB U OCOOCHHOCTH

CTPOCHHUS, TOMOJOTHUUYECKUM PSI.
ALICTUJIEH - IPOCTENIITUI

peICTaBUTENb AJIKWHOB: COCTAB,
XUMHYECKOE CTPOCHHE, PU3NYECKUE

U XUMUYECKHE CBOICTBA (peakiuu
TUIPUPOBAHMS, TaJIOT€HUPOBAHMS,

rUIpaTaly TOPEHUS ), HaXO0XKICHUE
B IPUPOJE, MOJYUYCHUE U TPUMEHCHUE

2.3

ApomaTuyecKkue

YTJIEBOJOPOIbI

ApeHBI: OEH30J1 ¥ TOJIYOJI, COCTaB,

XUMHUYECKOE CTPOCHHUE MOJICKYI,
(bU3UIECKHEe ¥ XUMHUYECKHUE CBOMCTBA

(peakuuu rajoreHupPOBaHUS

Y HUTPOBAHUS ), TOJTyUYCHHE

U npuMeHenue. Bausinue OeH3ona

Y cTaHaBIIMBAaTh IMPUHAAJICIKHOCTD

BEIIIECTB K OMPEACICHHOMY KJIaccy

YIJIEBOJOPOJIOB TI0 COCTABY

1 CTPOCHHIO, HA3bIBATh UX

10 CUCTEMAaTHYCCKON HOMEHKJIIATYPE;
MIPUBOAUTH TPUBUAJILHEIC HA3BAHUS
OTIICNIbHBIX TMPE/ICTaBUTEEH

YIJICBOJOPOIOB.

OHpeI[CJISITB BUJIbI XMUMHUYECKOM CBS3HU
B MOJICKYJIaX YIJICBOAOPOAOB,
XApaKTCPU30BaTh 3aBUCUMOCTD
peaKHHOHHOﬁ CIIOCOOHOCTH

YIJICBOAOPOJOB OT KPATHOCTHU
KOBAJICHTHOM CBSI3U.

XapakTepu30BaTh COCTaB, CTPOCHUE,
MIpUMEHEHHE, PU3NICCKUC

1 XUMHUYECKHE CBOMCTBA, BAXKHCHUIIINE
CIIOCOOBI TTOTYYEHUS TUITUIHBIX
Mpe/ICTaBUTEIICH pa3IMUHbBIX KJIACCOB

YIJICBOJAOPOIOB (METaHa, dTaHa,
OTUJICHA, alleTUJIeHa, OyTaaueHa -1,3,

OeH30J1a, TOJTYOJIa).
BEBISBISATS TCHETHYSCKYIO CBS3b MEKTY

YIJICBOAOPOAAMHU U IIOATBCPKIATH €C

HAaJINYKWC YPABHCHUAMUA
COOTBCTCTBYIOIIMX XUMHNYCCKHUX




Ha OpraHu3M 4ejioBeka. I' eHeTudeckas
CBsI3b YTIJI€BOJIOPOJIOB

pPEAKIMK C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOpPMYII.

2.4

[IpuponHbie
MICTOYHUKH

YIJIEBOIOPOJIOB U UX
nepepaboTka

[Ipupoanslii raz. [lonyTHble HeTAHBIE
ra3pl. HeQTh 1 ee mpoucxoxaeHue.

CriocoObI mepepadoTKu He(PTH:
MIEpPEroHKa, KPEKUHT (TEPMHUYCCKHM,

KaTaTUTHYECKU ). [IpoayKThI
nepepaboTku HeDTH, UX TPUMECHEHUE
B IIPOMBIIIJICHHOCTH U B OBITY.
KaMeHHBIN yroib U IPOAYKTHI €r0

repepadoTKH.
IKCIepUMeHTAIbHbIE METOIbI

W3yYCHHUS BelIeCTB
U UX NpPeBpaleHU:

e JlemoHCTpanuu:
- koyekiuu «Hed1e» u «YT0IBY;
- BucoparMeHT «BynkaHuzaius

[PE3UHBI».
» JJaGopaTopHbIE OMBITHI:

- KAYECTBEHHOE OIpeeIeHUE
yriaepoja u BOJI0POJa B OPraHUIECKUX
BEIIECTBAX;

- O3HaKOMJIEHHE ¢ 00pa3lamMu
M1acTMAacC, KaydyKOB U PE3UHBI,

- MOJICITMPOBAHUE MOJICKYJT
YTJI€BOJIOPOJIOB U

TaJIOIrCHOIIPOM3BOAHBIX.

XapaKkTepu3oBaTb UCTOYHUKU
YTJIEBOJIOPOTHOTO ChIPhs (HE(PTH,
MPUPOJIHBIN Ta3, YyTOJib), CHOCOOBI UX
nepepaboTKU U MPAKTUUECKOE
MIPUMEHEHHE TOJy4aeMbIX MPOAYKTOB.
lcrionp30BaTh €CTECTBEHHO-HAYYHbBIC
METO/IbI IO3HAHUS - IPOBEJICHUE,
HAOJII0/ICHUE W ONMUCAHUE XUMUYECKOTO

DKCIIepUMEHTa (J1a00pPaTOPHBIC OMBITHI
U TIpaKTUYECKHe paboThl).

CrnenoBaTh npaBuiIaM 0e30macHON
paboTHI B TaGOpaToOpuu

[MPU MCTIOJb30BAHUMN XHUMHUYECKOU
MOCYJIbl 1 000PY/IOBaHUS, a TAKKE
MpaBUjiaM OOpaIIeHUs C BEIIECTBAMU

B COOTBETCTBUH C MHCTPYKIUSIMU
BBITIOJTHEHUS TA00PATOPHBIX OTBITOB

U IPAKTUYECKUX pabOT MO MOTYIESHUIO
U NU3YYCHHUIO OPTaHUYECKUX BEIICCTB.
[IpencraBnarh pe3yabTaThl
DKCIIEpUMEHTA B (hopMe 3arncu
YPaBHEHHI COOTBETCTBYIOIIUX PEaKITUit
W JIeNIaTh BHIBOJIBI HA UX OCHOBE.
[IpOBOIUTE BBIYHUCICHUS

TS OTIPEICIICHHSI MOJIEKYIISIPHOM




* [IpakTuueckue paboTHI:

Ne 1. IlonydyeHue 3TIIEHA U U3YUYEHUE €TO

CBOWCTB.

* PacuerHsle 3a1aun:

- OIpe/ielieHne MOJIEKYJIIPHON (OopMyIIbl

OpraHMYeCcKOro BEIIECTBAa IO MACCOBBIM

T0JIIM aTOMOB XUMHUYECKHUX JIEMEHTOB;

- pacyeThl M0 YPaBHEHUIO XMMUYECKOM
eaKluu

(bopMyJIBl OPraHUYECKOr0 BEUIECTBA, 0
YPAaBHEHUIO XUMHUUYECKOU PEAKLIMHU.
CamMoCTOATENBHO IUIAHUPOBATH U
OCYLIECTBIIATH CBOIO [I03HABATEIILHY IO
NEATEIIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IPYIIOBON yueOHOM
IEeATEIIbHOCTH

HMToro no pazgeny
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Pa3nen 3. Kuciaopojacoaep:kaiiye opranmyeckue coenHeHus

3.1

Crouptel. DeHon

3

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METAHOJI ¥ 3TAHOJI, XUMUYECKOE CTPOECHUE,
bU3nIECKre U XUMHUYECKHUE CBOMCTBA
(peakuuu ¢ akTUBHBIMU METaJIJIaMH,
rajoreHOBOJOPOIaMH, TOPEHUE),
npuMeHeHne. BonopoiHas cBs3b.
DU3NOJIOTHUECKOE JICHCTBUE METaHOJIa U
STaHOJIa Ha OPraHu3M YeJIOBEKA.
MHOroaTOMHBIE CIIMPTHI: STUJIEHTJINKOJb U
[CJIULEPUH, XUMAYECKOE CTPOCHUE,
(bU3UIECKHEe ¥ XUMHUYECKHAE CBOMCTBA
(B3aMMOJICHCTBUE CO IICITOUYHBIMHU
METaJlJIlaMH, KAYECTBCHHAs PEaKIHs HA

MHOTOAQTOMHBIC CITUPTHI).

PackpbIBaTh CMBICIT U3Y4a€MbIX MOHSITUIA
(BBISIBJISITh UX XapaKTEPHBIE MPU3HAKH ),
YCTaHABIMBATh UX B3aMMOCBSI3b,
MCII0JIb30BAaTh COOTBETCTBYIOIINE
MOHATHS MPU ONKUCAHUU COCTaBa,
CTPOCHUS U IPEBPAICHUN OPraHUYECKUX
COCJIMHCHUM.

M cnonp30BaTh XUMAYECKYI0 CUMBOJIUKY
U1 COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaIIeHHOM) (OpMYJT OPraHHIECKUX
BCILICCTB.

Y cTaHaBIMBATh MPUHAJIEKHOCTD

BCIICCTB K OIIPCACIICHHOMY KJIACCY




Du3M0I0rMuecKoe 1eUCTBUE Ha OPTraHUu3M
yenoBeka. [Ipumenenue rimneprusa u
STUIICHTJIMKOJIS.

®enon. CTpoeHrue MOJEKYJbl, PU3NYECKUE
U XUMHUYECKHE CBOMCTBA (eHoJIa.
ToxcuuHocTh (peHoa, ero
bu3HoIOornYecKoe NeUCTBIE HA OPTaHU3M
yenoBeka. [Ipumenenue denona

10 COCTABY U CTPOEHUIO, HA3bIBATh UX I10
CUCTEMATUYECKOW HOMEHKIIATYPE;
MIPUBOJAWTH TPUBUAJIbHBIC HA3BAHUS
OTAEJbHBIX MIPEACTABUTEIICH
KUCJIOPOJACOAEPKALLUX COCTUHEHNM.
XapaKkTepru3oBaTh COCTaB, CTPOCHUE,
MpuUMeHeHHe, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI TTOJTYYEHUS TUITUIHBIX

3.2

ANbIETUIEL.
KapOoHOBbIE KHCIIOTHI.
CnosxHble 2Qupbl

AJbACTHIIBI: (POPMATTBICTHT U
aleTabJICTH, XAMUYCCKOE CTPOCHUE,
(bu3HUeCcKre 1 XUMUYCCKHIE CBOKCTBA
(peakIMK OKHMCIICHUS U BOCCTAaHOBJICHMS,
KauyeCTBECHHBIC PEAKIUH ), IIOJIyUCHUE U
IPUMCHCHHE.

OIHOOCHOBHBIC Mpe/ieibHbIC KApOOHOBBIC
KHUCIIOTHI: YKCYCHAsl KUCIIOTa, XUMUIECKOE
cTpoeHHEe, GU3NICCKUE U XUMHICCKHE
cBoMcTBa (00ITME CBOMCTBA KUCIIOT,
peakius dTepuUKAIIAN ), TTIOTyYSHHUE
npuMeHeHne. CTeapruHOBast U OJICMHOBAs
KHCJIOTHI KaK IIPEACTaBUTEIIN BBICIITAX
KapOOHOBBIX KUCJIOT.

MElL1a KaK COJIU BBICIIMX Kap6OHOBBIX

MPE/ICTaBUTEIICH Pa3TUYHBIX KJIACCOB
KHCIIOPOACOICPIKAIINX COCTUHEHUN
(MeTaHOa, 3TaHOJIA, TJIMIICPUHA,
dbenona, hopmanabaeruaa,
aleTalIbJIeru/1a, YKCYCHOM KUCIIOTHI,
TJIFOKO3BI, Caxapo3bl, Kpaxmaia,
[[EJUTIONIO3b1 ); BBISBIISITH TEHETUYECKYIO
CBSI3b MEX]1y HUIMU U TIOJITBEPKIATh €€
HAJIM4YUe YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUUYECKHUX
PEAKIMHI C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (POPMYII.

OnuceiBaTh COCTaB, XUMUYIECKOE
CTpPOCHUE U TIPUMEHEHHE KUPOB,
XapaKTepHU30BaTh UX 3HAUCHHE JIJIS
YKU3HENIEATETLHOCTH OPTaHU3MOB.
Oco3HaBaTh OMAaCHOCTH BO3JICHCTBUS HA

KUBBIC OPraHU3MbI OIIPCACIICHHBIX




KHUCJIOT, UX MOIOIIEe JEHCTBHE.
CnoxHble 23QUPHI KaK MPOU3BOIHBIC

KapOOHOBBIX KUCIIOT.
[" uapoau3 coXHBIX A3(HUPOB.
DKvipbl Kak pOU3BOAHbBIE TIIMLIEPUHA

U BBICIIMX KapOOHOBBIX KUCIIOT.
['maponus )xupos

OPTraHUYECKUX BELIECTB, MOACHATH
Ha [MPUMEpax CocoObl YMEHBIITCHUS

1 IIPCOAOTBPALICHUA UX BPCIHOT'O
BO3JICICTBUS Ha OpraHu3M 4YCJIOBCKaA.
HMcnonn30BaTh CCTCCTBCHHO-HAYUYHBIC

MCTOIbI IIO3HAHUSA - IIPOBCIACHUC,
Ha6HIOI[CHI/IC N OITMCAHHUC XUMHYCCKOI'O

3.3

Y TIIEBOIEI

YTIeBObI: COCTaB, KacCU(DUKAIIHS
YTJIeBOJI0B (MOHO-, JTH-

U nonMcaxapusl). I' nrokosa -
MpPOCTEHIINI MOHOCAXapUI:
0COOCHHOCTH CTPOEHUS MOJICKYJIbI,
(u3nyeckre 1 XMMHUYECKHE CBOWCTBA
JIFOKO3bI (B3aUMOAEHCTBHE

c ruapokcuaom meau(Il), okucnenue

AMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIEHNE, OPOKECHHE

[JIFOKO3bI ), HAX0KIEHUE B IPUPOJIE,
MPUMEHEHHE TITIOKO3bI, OMOIOTHYECKast
pOJIb B )KU3HEIEATEIBHOCTH OpraHu3Ma
yenoBeka. PorocunTe3. OpykTo3a Kak

U30MEp IITIOKO3bI.
Caxapo3a - mpeJCTaBUTEIb

HCaxapuJIOB, TUIPOIU3 Caxapo3bl,
HAXOXKJICHUE B MPUPOJE Y MPUMEHEHHUE.
KpaxMai u 11eJuiro103a Kak IpupoIHbIC

MMOJIMMCPhI. CTPOCHHEC KpaxXMajad

HKCIIEpUMEHTA (J1a00PaTOPHBIE OMBITHI
U IpaKTHYeCcKue padoThl).

CnenoBath nmpaBuiiaM 06€30MacHOM
paboThl B TabopaTopuu

MPU UCTIOJIH30BAHUU XUMUYECKOM
MOCYbl U 000PYIOBaHUs, & TAKKE
MpaBUiIaM OOpallleHHs C BeIlIeCTBAMHU
B COOTBETCTBUM C HHCTPYKUUAMHU

BBITIOJTHEHHUS TA00PATOPHBIX OMBITOB
U IPAKTUYECKUX paboT MO MOTYyUYESHUIO

1 U3YUYEHUIO OPraHUYECKUX BEUIECTB.
[IpeacTaBisATh pe3yJibTaThl
DKCIIEpUMEHTA B (hopMe 3amnucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKLINI

1 JCJIaTb BBIBOABI HA UX OCHOBC.
HpOBOI[I/ITB BBIYMCJIICHHUA

JUJIS1 ONIPEJICIICHUST MOJICKYJISIPHOM
(bopMyJIbl OpraHUYECKOro BELIECTBa,
10 YPABHEHUIO XUMUYECKON PEAKIIHH.

CaMOCTOSITeILHO IIJIaHHUPOBATb




U TICJUTION03bI, PU3NYECKUE U XUMHUYCCKUE
CBOMCTBa Kpaxmaja (TUIpPOJIH3,
KaueCTBEHHAS PEAKIIHsI C HOJOM).
IKCIepUMeHTAIbHbIE METO/IbI
W3y4eHHsl BEIIECTB U UX NMPeBpaleHUii:
» JlaGopaTtopHbIE OMBITHI:

- TOpPEHUE CIIUPTOB;

- B3aMMOJICHCTBHUE TIIUIEPUHA C
runpokcugom meau(Il);

- KayeCTBEHHBIC PEAKIIUU aIbJICTHUIOB
(OKHCIIeHuE aMMHAYHBIM PacTBOPOM
okcuja cepedpa u ruapokcuaoM meau(Il));
- B3aMMOJICHCTBHE Kpaxmaiia ¢ HOJIOM.

* [IpakTyeckue paboTHI:

Ne 2. CBolicTBa pacTBOpa YKCYCHOM
KHUCIIOTHI.

* PacueTHrble 3a1aun:

- OMpeEICHNE MOJIEKYISIPHON (HOPMYIIBI
OpPraHUYECKOTO BEIIECTBA IO MaCCOBBIM
TTOJISIM aTOMOB XUMHYECKHUX SJIEMEHTOB U
no macce (00bemMy) MPOAYKTOB CTOpaHUs;
- pacyeThl 0 YPaBHEHUIO XUMUUYECKON
peakuuu

1 OCYILLECTBIISITh CBOIO IIO3HABATEIbHYIO
NesATeNbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yuyeOHOM
nesTebHOCTH

Htoro no pasneny
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Pa3nen 4. AzoTcoaep:xaniue OpraHudecKue coeJMHeHust

4.1 |Amunsl.
AMWHOKHUCIIOTEI.
benxkn

3

AMWHBL: METUJIAMUH - IPOCTEUIINI
peICTaBUTEIb AaMUHOB: COCTAB,
XUMHYECKOE CTPOCHUE, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKIuu ¢
KUCIIOTAMH U TOPEHHUS ), HAXOXKICHUE B
npupoje. AMUHOKHUCIIOTHI Kak
aM(OTEpHbIE OPraHUYECKUE COCTUHEHMUS.
duznyeckre 1 XUMUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha IpUMepe TJIUIIUHA).
buonornyeckoe 3Ha4YeHNE AMUHOKHUCIIOT.
CuHTE3 NenTHIOB.

beslku Kak IpUpPOIHBIE TOJIUMEPBI.
[lepBruHasi, BTOpPUYHAS U TPETUUHAS
CTpYKTypa 0elKoB. XMMUYECKHUE CBOWCTBA
OENIKOB: TUAPOIN3, ACHATYpaIus,
KaueCTBEHHBIE pEeaKIMi Ha OETKH.
JKCIEPUMEHTAJIbHbIC METOAbI
W3y4YeHUS BeleCTB M UX NMpeBpallleHuil;
e JlemoHCTpanyu:

- JeHaTypauus OeJIKOB IPU HarpeBaHUU;

- IIBETHBIC PEAKIIUH OCIIKOB

PackpbIBaTh CMBICI U3y4aE€MbIX OHATUA
(BBIABIISITH MX XapaKTEPHbIE IPU3HAKH ),
YCTaHABIMBATh UX B3aUMOCBSI3b,
MCII0JIb30BATh COOTBETCTBYIOIIUE
MOHATHS MPU ONKUCAHUM COCTaBA,
CTPOCHUSA U MIPEBPALLICHUN OPTraHUYECKUX
COEIMHEHUM.

M cnonb30BaTh XUMUYECKYHO CUMBOJIUKY
17151 COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaIeHHO#) (OopMyJT OpraHMIECKUX
BCILICCTB.

OnpenensTh NPUHAICKHOCTD BEIIECTB K
ONPEICIICHHOMY KJIaCCy IO COCTAaBY H
CTPOEHMIO, HAa3bIBATh UX MO
CUCTEMATUYECKOW HOMEHKIIATYPE;
[MPUBOJWTH TPUBUAJILHBIC HA3BAHUS
OTAECIbHBIX MPEACTABUTEIICH.
XapaKTepru30BaTh COCTaB, CTPOCHUE,
MpUMCHCHHE, GU3NICCKUE U XUMUICCKHC
CBOMCTBA, Ba)KHEHIITHE CITOCOOBI
[MOJTYYEHUSI TUITUYHBIX MPEICTABUTEIICH
A30TCOACPIKAIIUX COCTMHECHUIN

(MeTuaMuHa, TIUIUHA, OCIKOB).




OnuceiBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOMCTBa OEJIKOB; MOSICHATH Ha TpUMEpPax
3HAUYCHHUE OCJIKOB JJIsl OpraHu3Ma
yeoBeKa. Mcnoabp30BaTh
€CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHUS
- HaOJII04aTh Y ONUCHLIBATH
JIEMOHCTPAlMOHHBIN YKCIIEPUMEHT.
CaMoCTOsATENIbHO TIJIaHUPOBATh U
OCYILIECTBIIATH CBOIO MTO3HABATEIBHYIO
NEeSITEIbHOCTD; TPUHUMATh AaKTUBHOE
y4acTue B IPYIIOBON yueOHOM
JIeSITEeJIbHOCTH

Htoro mo pasueny
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Pasnen. S. BbICOKOMOJIEKYJISIPHbIE COeANHE

HHUA

5.1

[mactmaccel. Kayuyku.
BosiokHa

2

OCHOBHBIE MTOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIIEHb MTOJIUMEPU3ALUHU, CPEIHSISA
MoJieKyJsipHast Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN - TOJIMMEPU3ALUS U
MTOJIMKOHICHCALIUSL.

[InacTmacchl (OJIMATUIIEH,
MOJIMIPONUIIEH, TOTUBUHUIXIOPHU]L,
nonuctupon). HatypanbHblit u

CHMHTCTHYCCKHNC KaYUyKH

Biagers n3y4aeMbIMU XUMUYECKUMU
MOHSATUAMU: PACKPBIBATH CMBICII
M3y4aeMbIX IOHATUHN U IPUMEHATH 3TU
[MOHATHS [IPU ONMCAHUU COCTaBA U
CTPOEHUS BBICOKOMOJIEKYIISIPHBIX
OpPraHUYECKHUX BEIIECTB, /ISl OOBSICHEHUS
OTIENbHBIX ()AaKTOB U SBIICHUM.

M cnonb30BaTh XUMHUYECKYH) CHUMBOJIUKY
TUTSI COCTaBIIEHUSI CTPYKTYPHBIX (hOpMYyIT
BEILICCTB U YPABHEHUM peaKIui

[MOJIMMCPHU3alK U ITOJIMKOHACHCAIIUH.




(OyTanMeHOBBIH, XJIOPONPEHOBBIN U
M30IIPEHOBBIN). BoslokHa: HaTypalibHbIE
(XJIOMOK, MIEPCTh, LIENK), UCKYCCTBEHHbBIE
(arreTaTHOE BOJIOKHO, BUCKO34),
CUHTETHYECKHUE (KAaIpOH U JaBCaH).
JKCIepUMeHTAIbHbIE METObI
W3y4eHHsl BeleCTB U UX NMpeBpPalleHuii:
e JleMOHCTpaLuu:

- O3HaKOMJIEHHE ¢ 00pa3liaMy MPUPOTHBIX
U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB

OnuceiBaTh COCTaB, CTPOCHHE, OCHOBHBIC
CBOICTBa Kay4yKoB, Hauboiee
pacpoCTPaHEHHBIX BUOB IJIACTMACC,
BOJIOKOH; IPUMEHEHUE B PA3TUIHBIX
oTpaciax. VMcmnonbs3oBaTh
€CTCCTBCHHO-HAY4YHBIC METO/IbI TTO3HAHUS
- HaOJIIO1aTh U OMKCHIBATH
TEMOHCTPAIIMOHHBIN SKCTICPUMEHT

Htoro mo pasueny

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KVIACC

HaumenoBanue

Neo Konnyecto OCHOBHBIE BUIbI NESITEIBHOCTH
pa3ziesioB U TeM [IporpammHoOe conepxanue
n\n 4acoB o0yJaroImxcs
y4e0HOro npemMera
Pa3nen 1. Teopernueckue OCHOBbI XUMHH
1.1 3 Xumuyeckuii dieMenTt. Atom. CoctaB

CtpoeHue aToMOB.
[lepuoauueckuii 3aKOH
151

[lepuonnueckas
CHUCTEMa XUMHYECKUX
hiemeHToB J[. M.
MeHeseeBa

aTOMa, U30TOMBI. DJIEKTPOHHAsT 000JI0UKA.
DHEPreTUYECKUE YPOBHH, IOTYPOBHHU.
ATOMHBIC OpOuUTaNy, S-, p-, d-, /[-3JIEMEHTBHI.
OcoOeHHOCTH pacipeeICHUs AIIEKTPOHOB
MO0 OPOUTAIISIM B aTOMaX MaJIbIX M OOJBIITUX
MEePUOJOB. DINEKTPOHHAS KOHPUTYpaIus
ATOMOB.

[lepuoanueckuii 3akoH u [leproanueckas
CUCTEMa XMMHYECKUX dnnemeHToB 1. U.
Meneneena.

CBs13b IEPUOINYECKOTO 3aKOHA U
[leproauueckor CUCTEMBI XUMUYECKUX
PIIEMEHTOB C COBPEMEHHOW TEOpHUEN
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUUYECKUX
DIIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U
CJIOKHBIX BEUIECTB MO rPyMnmam u
nepuoaaM. 3Ha4eHUE NEPUOIUUECKOTO
3aKOHA U CUCTEMbl XUMUUYECKUX

PackpbIBaTh CMBICT U3YYae€MbIX TOHITUI
(BBISIBIISATH X XapaKTEpPHbIE IPU3HAKH ),
YCTaHABIIUBATh UX B3aUMOCBSI3b.
PackpbIBaTh CMBICI IEPUOIUUECKOTO
3akoHa /I. 1. Menaeneena u
JTIEMOHCTPUPOBATH €TI0
CUCTEMATU3UPYIOTYIO, 00BSICHUTEIBHYIO
1 TIPOTHOCTUYECKYIO () YHKITHH.
XapakTepu30BaTh FJIEKTPOHHOE CTPOCHUE
ATOMOB XHMHYECKHUX JIEMEHTOB 1-4
[EepUOJIOB, UCTIOJIB3YS MOHATHS S-, P-,
d-a;ekTpoHHBIC OPOUTAIH,
DHEpreTHdeckrue ypoBHU. OOBICHITH
3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB
XUMHUYCCKHUX DJIEMEHTOB U MX COCAUHCHUI
1o repuojam u rpymnmnam [leprnonnueckoit
cuctemsbl /[. . MenaeneeBa




pneMeHToB [[.M1. Menneneesa B pa3BuTuu
HAayKu. JKCIIEPUMEHTAIbHbIE METO/IbI
U3Y4YCHHS BELIECTB U MX NpPeBPaLLCHUN:
e JleMOHCTpaLuu:

Bunbr Tabnun «llepuoanyeckas cucrema
XUMHYECKUX djeMeHToB [[.1.
MeHneneeBay

1.2

CTtpoeHue BelecTna.
MHoroo0pasue
BEIICCTB

CtpoeHue BelecTBa. XUMUYECKas CBSA3b.
Bubl (koBaJIeHTHAs! HETIOJApHAS U
MoJIsIpHAs, MOHHAS, METAJITUYECKAs) U
MEXaHU3MbI 00pa30BaHUsI XUMHUYECKOM
cBs131 (0OOMEHHBIN U JOHOPHO-
AKIENTOPHBIN). BogopoaHast CBsI3b.
BaneHTHOCTB.
DIEKTPOOTPUIATENBHOCTh. CTENEHb

okuciienus. Katnousl n annonsl. Bemiectsa

MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOEHUSI.

3aKOH MOCTOSTHCTBA COCTAaBa BEILIECTBA.
TUbl KPUCTATUIMYECKUX PEIIETOK U
CBOVCTBA BELIECTB.

[loHATHE O AUCTIEPCHBIX CUCTEMAX.
HctunHbIe pacTBOpbl. KonnyecTBeHHbBIE
XapaKTEPUCTUKU PACTBOPOB (MaccoBas
TOJIs1 BEIIECTBA B PaCTBOPE).

Kiaccudukanus HeopraHu4ecKux

PacKpbIBaTh CMBICIT U3y4aeMbIX MTOHATHI
(BBIIEIIATH UX XapaKTEPHBIC MPU3HAKH ) U
MPUMCHSTD 3TH IOHSATHS IPU OIMMCAHUH
COCTaBa M CTPOCHHMSI BEIICCTB, JIJIS
0OBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHU.

OrnpeaensTh BUIbI XUMUYECKOU CBSI3H
(KOBaJICHTHOM, MOHHOM, METAJNTUYECKOM,
BOJIOPOJIHOM ) B COSAMHEHUSX; THIT
KPUCTATMYECKON PENIeTKH KOHKPETHOTO
BemecTBa. OnpeaesTh BaJICHTHOCTD U
CTENCHb OKHCIICHUS XUMUYECKUX
DIIEMEHTOB B COSTMHCHHSIX PA3IMIHOTO
coctaBa. [IpoBOAUTH BEIYUCIICHUS C
MCII0JIb30BAHUEM ITOHITHS «MaccoBast
TOJISI BEIIIECTBA B PACTBOPEY.

BrageTs n3yqaeMbIMU XHMUICCKHUMHU
[TOHSATHSIMH.




coequHeHu. Homenkiatypa
HEOPraHMYECKUX BEILECTB.
JKCNEePUMEHTAJIbHbIE METO/bI
W3y4YCHUS BELeCTB M UX NMPeBPallleHUI:
* JleMoHCTpanuu:

- MOJIENIN KPUCTAITIMYECKUX PELIETOK.

* PacuerHsle 3a1aun:

- pacyeThl C UCIOJIb30BAHUEM MTOHATHS

«MaccoBada 40JI1 paCTBOPCHHOI'O
BCIICCTBA»

OOBSACHITH 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOW PEAKIIMU OT PA3JIUUHBIX
(hakTOpOB.

OnpenensaTs XxapakTep CMEIICHUs
XUMHUYECKOTO PABHOBECHS

B 3aBUCUMOCTH OT BHEIIHETO
Bo3aciicTBus (mpuHIun Jle [llaTtense).
CocTaBysiTh ypaBHEHUS PEAKIIUHN

PA3JIMYHBIX TUIOB; MOJIHbIC
1 COKpAIllCHHbIC YPABHEHUSI peaKIuid

1.3

XUMHUUYECKUE

PCaKIINH

Xumuueckas peakiusi. Knaccudukarms
XUMUYECKUX PEAKIUNA B HEOPraHUYECKOU
Y OPraHNYECKONW XUMUU. 3aKOH
COXpaHEHMs MACChl BEILIECTB; 3aKOH

COXpaHCHUA M IIPCBPAICHUA SOHCPI'UH
[P XUMHWYCCKUX PCAKIUAX.

CKOpOCTh PeaKIiu, €€ 3aBUCUMOCTD
OT pa3IMYHBIX (PAKTOPOB.

OOpatumMblie peakiuu. XUMUIECKOe
paBHOBecue. DaKTOPHI, BIUSIIONINE
Ha COCTOSTHUE XUMHYECKOTO

PaBHOBECHS.
[Tpunumn Jle [atense.
DJICKTPOTUTHYECKAS TUCCOIAAIIHS.

CWIIbHBIC U CITA0BIC DJICKTPOJIUTHI.
Cpena BOOHBIX PaCTBOPOB BEIIECTB:

KHUCJIasi, HeUTpaabHas, eJI0YHasl.

MOHHOTO OOMEHA, YUUTHIBAs yCIIOBHS,
[IPX KOTOPBIX ATH PEAKIIUH UAYT

710 KOHIIA.

lcrionp30BaTh €CTECTBEHHO-HAYYHBIC

MCTO/bI IIO3HAHUA - IIPOBCIACHHUC,
Ha6J'I}OI[CHI/I€ H OIMTMCAHHUC XUMHUUYCCKOI'O

HKCIEPUMEHTA (IEMOHCTPAIMOHHBIE
1 J1a00PATOPHBIE OMBITHI, MPAKTUIECKUE

paboThl): 110 ONPENETICHUIO CPE/IbI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKLINN
MOHHOTO 0OMEHA, BIMSHUIO Pa3INYHBIX
(haKTOpPOB Ha CKOPOCTH PEaAKITUH.
CrnenoBath MpaBuiiaM MOJIb30BAHUS
XUMHYECKON MOCyA0H 1 1a00paTOpHBIM

000pyI0BaHHUEM.
[IpeacTaBisaTh pe3yJIbTaThl

XUMHYECKOTO IKCTIEpUMEHTA B hopme




Bonopoaubiit nokazarens (pH) pactBopa.
Peaxiiuu nOHHOrO OOMEHa B OpraHUYeCKOM
1 HEOPraHUYECKOW XMMUHU.
OKUCIUTENIBHO-BOCCTAHOBUTEIILHBIE
peakiuu. [lousiTre 00 AyIEKTpOIU3e
pacIiaBoB U pacTBOPOB COJIEH.
[IprMeHeHne AIEKTPOIIn3a.
JKCNepUMEHTAJIbHbIE METOAbI
W3y4YCeHUSA BeleCTB M UX NMpeBpalleHuil:
* JleMoHCTpanuu:

- pa3liokKEeHHUe MepoKcuaa BOJAOpoaa B
MPUCYTCTBUHU KaTaau3aTopa.

» JJaGopaTopHbIE OTBITHI:

- TIPOBEJICHHUE PEaKIMii HOHHOTO 0OMEHa;
- OIpEJEJIEHUE CPebl paCTBOPOB BEILIECTB
C IMOMOIIBI YHUBEPCAJIBHOTO MHIUKATOPA.
* [IpakTuueckue paboTHI:

Ne 1. Bnusinue paznuaabix GaKTOPOB HA
CKOPOCTh XMMHUYECKOMN PEAKIIUHU.

* PacuerHsle 3a/1aun:

- pacyeTsl O YPaBHEHUSIM XUMHUYECKUX
PEaKLHii, B TOM YHCIIE TEPMOXUMUYECKHE
pacueTsl

3alMCH YPABHEHHUI COOTBETCTBYIOIINX
pEeaKkuuii U AenaTh BHIBOJbI HA UX OCHOBE.
[[pOBOUTH BEIYMCIICHUS 110 YPAaBHEHUAM
XUMUAYECKUX PEAKLINI, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI

HTtoro no pazueny
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Pa3nen 2. Heopranmyeckasi Xumusi

2.1 Meramibsl

6

Metasel. [lomoxxenrne MmeTauioB B
[lepuoguyeckoit cucTeMe XUMUYECKHUX
PJIEMEHTOB.

OCcOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX
000J109€K aTOMOB METAJIJIOB.

OO6mue pu3nyeckre CBONCTBa METAILIOB.
[IpuMeHeHUE METAIIJIOB B OBITY, IPUPOJIC U
TexHuke. CIiiaBbl METAJJIOB.
DIIEKTPOXUMHUUYECKUI PSJI HAMIPSKEHUM
MeTauioB. O01me crnocoObl MOTydYeHUS
MeTtauioB. Koppo3us Metanios.
CriocoObl 3aIUTHI OT KOPPO3HUHU.
OO611ast XxapaKTepUCTHKA METAJIOB
rinaBHbIX oarpynn (IA-rpynna,
[TA-rpynmna) Ilepuoauueckoit cucTeMbl
XUMUYECKUX PJIEMEHTOB.

AmtoMuHuid. AM(oTEepHBIE CBOWCTBA
OKCH/JIa U TUIPOKCU]IA aTFOMUHUSL.
OO611ast XapaKTepUCTHKA METAJJIOB
no0ouHbIX noarpymn (b-rpymnm)
[leprnoanyeckoi cucTeMbl XUMUUYECKUX
HIIEMEHTOB: M€/lb, LIMHK, XPOM, JKEJe30.
BaxHelmne coeTMHEHNS] METAJIJIOB

(OKCHJIBI, TUAPOKCHUJIBI, COJIN).

PackpbIBaTh CMBICI U3y4aE€MbIX OHATUA
(BBLOEATH UX XapaKTEPHbIEC IPU3HAKH) U
MPUMEHSTh 3TH TOHITHUS NPU ONTUCAHUU
COCTaBa M CTPOEHUS BEIIECTB, JJIs
OOBSICHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUM.

OOBsICHATH 00IIME 3aKOHOMEPHOCTHU B
W3MEHEHUU CBOMCTB DJIEMEHTOB -
METAJJIOB U UX COEMHEHUHN C yUYETOM
CTPOCHHUS UX AaTOMOB U MOJIOKEHHUS B
[leproanuecKkor CUCTEME XUMUYECKUX
hiieMeHToB J[. 1. MeHnpeneena.
XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XIMHYECKHE CBOMCTBA METAIJIOB, UX
BOKHEUIIIMX COCTUHEHUN, OATBEPKAAs
ATO OMMCAHKUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIINN;
MPUMEHEHHUE METAJIJIOB B Pa3JIMUHbBIX
00JaCTAX, a TAK)KE UCITOJIb30BaHUE UX JIJIS
CO3/IaHUsI COBPEMEHHBIX MaTEPUAJIOB U
TCXHOJIOTHIA.

OnuceIBaTh CIIOCOOKI 3aIIMTHI METAJIIOB
OT KOPPO3HH.

PaCKprBaTB CYITHOCTDb OKHUCIINTCIBbHO-




JKCNepUMEHTAJIbHbIE METOAbI
U3y4YeHHS BelIeCTB U UX
NpeBpalleHni:

e JlemoHCTpanuu:

- KOJUIEKIMSI «MeTaJlibl U CIUIaBbI».
 JlaGopaTopHbIE OMBITHI:

- B3aUMOJICUCTBUE THUAPOKCHIA
AJIOMUHHUS C PACTBOPAMU KUCIIOT U
IICJIOYCH;

- KauyeCTBEHHbIC PEaKIIMU HAa KaTHUOHbI
METaJLJIOB.

* [Ipaktuueckue paboTHI:

No 2. PenieHue skcCriepuMeHTaIbHBIX
3a7ay4 1o reMe «MeTasuibl».

e PacuerHnle 3a/1aun:

- pacueThl Macchl (00beMa, KOJIM4eCTBA
BEILECTBA) MPOAYKTA PEAKIINH, ECITU
OJIHO M3 BEILECTB J1aHO B BUJIE PaCTBOpa C
OIPEICIIEHHON MAacCCOBOM JOJIEH
PacTBOPEHHOI'O BEILIECTBA
BOCCTAHOBUTEIILHBIX PEAKIUN
IIOCPEACTBOM COCTaBJIEHUS
AIIEKTPOHHOTO OallaHCa ATUX PEaKIINM.
[IpoBOaUTH peaknu, MOATBEPKIAOIINAE
XapaKTepPHbIE CBOMCTBA U3YYaE€MbIX
BEILIECTB, PACIIO3HABATH ONBITHBIM ITYTEM

WOHBI METAJIOB, TPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpaX.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METOJIbI TIO3HAHUS - TIPOBEICHHUE,
HAOJTFO/ICHUE W ONTUCAHNUE XUMHYECKOTO
DKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U
71a00paTOPHBIC OMBITHI, TPAKTUICCKUE
paboThl).

[TpencTaBiaTh pe3ynbTaThl XHMHYECKOTO
SKCIIEpUMEHTA B (hOpME 3aInch
YPaBHEHHUI COOTBETCTBYIONIUX PEaKITUi
¥ JIeTIaTh BBIBOJIBI HA X OCHOBE.
CrenoBaTh MpaBUiIaM MOJIb30BAHUS
XAMUYECKOU MOCYI0N 1 JTa0OpaTOPHBIM
000pyI0BaHKEM.

[TpoBOANUTH BHIYUCIICHHS 110 YPABHEHUSIM
XAMUYECKUX peakiuii. CaMoCTOSTEIbHO
TUTAHUPOBAThH U OCYIIECTBISATH CBOKO
MO03HABATEIHHYIO



NEATEIIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOM
EeATEIIbHOCTU

2.2

Hemerael

Hemetannel. [lookeHne HeMeTanIoB B
[lepronnyeckoi CUCTEME XUMUYECKUAX
hiemeHToB (.M. MennaeneeBa u
0COOCHHOCTU CTPOEHUS aTOMOB.
du3nyeCcKUe CBOMCTBA HEMETAJIJIOB.
AJUTOTPOTIHS HEMETAJUIOB (Ha MpUMeEpe
KHCIIOpoJia, cephl, hochopa u yrieposa).
XHUMHUUYECKHUE CBOMCTBA BaKHEHIIINX
HEMETAJIJIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yriaepoaa u KpeMHU).
OxcHabl HEMETaJIJIOB.
Kucnopoconepsxaiiue KUCIOTHI.
Bonopoanbie coeTUHEHUSI HEMETAJIOB.
JKCnepUMeHTAJIbHbIE METOAbI
W3y4YeHNsl BelleCTB U UX NMpPeBpPallleHUil;
* JleMoHCTpanuu:

- 00pasipl HEMETAIIOB;

- B3aUMOJECHUCTBHUE MEJU C A30THOU
KUCJIOTOW pa3IMYHOM KOHLUECHTPALUU.

« JlabopaTopHBIE OIBITHI:

- KauyeCTBEHHbBIC PEAKIIMM HA AHUOHBI U
KATUOH aMMOHMUSL.

PackpbIBaTh CMBICI U3YYa€MBbIX TOHATUN
(BBLOEATH UX XapaKTEPHbIEC IPU3HAKH) U
MPUMEHSIThH 3T TOHITHUS NPU ONTUCAHUU
COCTaBa M CTPOEHUS BEIECTB, JJIs
O0OBSICHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUM.

OOBsICHATH 00IIME 3aKOHOMEPHOCTHU B
M3MEHEHUHU CBOMCTB HEMETAJJIOB U UX
COCJIMHEHUH C YYETOM CTPOCHUS UX
aTOMOB M ToJiokeHus B [lepuoanueckoi
CUCTEME XMMHUUYECKUX diemMeHToB 1. .
MeHneneena.

XapakTepu30oBaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEMETAIIOB, X
BOKHEUIIIMX COCTUHEHUN, OATBEPKIAs
HTO ONKUCAHUE IPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHIA.
XapaKkTepu30BaTh BIUSHUE HEMETAIIOB U
X COCIMHEHUH Ha KUBbIE OPraHU3MBbI;
OMUCHIBATh IPUMEHEHUE B PA3JIMUHBIX
00J1aCTAX MPaKTUYECKOMN AeATETbHOCTH
YEeJI0BEKa.




* [IpakTryeckue pabOTHI:
Ne 3. Pemenue skcnepruMeEHTaIbHbBIX

3ajad 1o teMe «HemeTaninly.

* PacueTHble 3agauu:

- pacyeThl MacChl BEIIECTBA

i o0beMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe

WM 00beMY OJHOTO U3 YYaCTBYIOIIUX

B PEaKIMU BELIECTB; PACUETHl MACCHI
(oObema, KOJIMYECTBA BEIIECTBA)

MPOAYKTOB PEAKIINH, €CIIU OJHO
13 BEIIECTB UMEET MPUMECH

[loaTBEpX)IaTh CYIIECTBOBAHUE
FEHETUYECKOU CBSI3U MEKIY

HEOPraHUYECKUMHU BEILIECTBAMU
C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIINX XUMUYECKUX
peakiui.

PackpbIBaTh CYLIHOCTH OKHUCIIUTEIIBLHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN

IHOCPCACTBOM COCTABJICHHUSA
DJICKTPOHHOTO OajlaHca 3THUX pea1<111x1171.

HpOBO)II/ITI) peaKkuunu,
[TOATBCPKAAIOIINC XapaKTCPHBLIC

2.3

CBi3b

HCOPIraHNMYCCKUX

1 OPTraHUYECKHUX
BEIIIECTB

HeopPaHH‘IGCKHG N OPTaHUYCCKHC

KK CJIOTEI. HGOpI‘aHI/I‘-IGCKI/Ie

W OPTaHUYEeCKHE OCHOBAHMSI.
AMQOTEpHBIC HEOPTAaHUICCKHE

N OPTraHNYCCKHUC COCOUHCHUA.

I" eHeTHUecKkas CBS3b HCOPraHU4YCCKHUX
1 OPIraHNYCCKUX BCHICCTB

CBOMCTBA HN3Yy4aCMbIX BCIICCTB,

PacCIio3HaBaThb OIIBITHBIM ITYyTCM

AQHUOHBI, IPUCYTCTBYIOLIUE B BOJAHBIX
[pacTBOpax.

HMcnonan30BaTh CCTCCTBCHHO-HAYYHBIC

METObI IO3HAHUSA - IPOBEJCHUE,
HAOJIIOICHUE W OMTUCAHNE XUMHYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIMOHHBIE U
1abopaTOPHBIC OMBITHI, TPAKTUIECKUE
paboThI).

[IpeacTaBisATh pe3yabTaThl XUMUUYECKOTO
DKCIIEpUMEHTa B (hopMe 3armcu
YPaBHEHUU COOTBETCTBYIOIIUX PEAKLIMI

1 JCJIaTb BBIBOJAbBI HA UX
OCHOBC.




CneroBaTh NMpaBUIaM MOJIb30BAHUS
XUMHYECKOU MOCYI0H U J1a00paTOpHBIM
000pyI0BaHHUEM.

[IpOBOANUTH BEIYMCIICHUS 110 YPAaBHEHUAM
XUMUYECKUX peakuii. CaMOCTOSITENBHO
[JIAHUPOBATH U OCYLIECTBIIATH CBOIO
[103HABATEJIbHYIO JCATEIIBHOCTD;
[IPUHUMATh AKTUBHOE Y4acCTHUE B
rpynnoBoil ydeOHOMN AesITENbHOCTH

HToro 1o pasaeny 17
Pa3nen 3. XumMus 4 JKU3Hb
3.1. XuMus U KU3Hb 4

Ponb xumuu B obecriedueHun
HKOJIOTUYECKOM, SJHEPreTHUECKOU U
MUIIEBOM 0€30MacCHOCTH, Pa3BUTUHU
MeuIHEL [ToHsTHE 0 HAYYHBIX METOIaxX
MO3HAHUS BEIECTB U XUMHUYECKUX
peaKIuu.

[IpencraBnenus 06 OOIIMX HAYIHBIX
MPUHIIAITAX TPOMBIIIUICHHOTO MOTYYSHUS
BAXHEHTIINX BEIIECTB (HA MPUMeEpax
MPOM3BOJICTBA AMMHAaKa, CEPHON KHCIIOTHI,
METaHOJIA).

UenoBek B MUPE BEIIECTB, MATEPHAIIOB U
XUMUYECKUX PEAKIINI: XUMHUSI B 3J0POBBE
YeIIOBEKA; TPaBHIIA NCIIOTH30BAHUS

JICKAPCTBCHHBIX

PackpbIBaTh POJb XUMHUH B PEIICHUN
HPHEPTrEeTUUYECKUX, CHIPHEBBIX U
HKOJIOTMYECKUX MPOOIIEM YEIOBEYECTBA,
ONKCHIBATH OCHOBHBIC HAIIPABICHUS
Pa3BUTHS XUMUUYECKON HAYKU U
TE€XHOJIOTHH.

[IprumeHsTh IpaBmiIa 6€30M1aCHOTO
oOpallleHus ¢ BEIeCTBAMH,
MCII0JIb3YEMBIMU B TTIOBCETHEBHOM JKH3HU,
MpaBUJIa MIOBEJICHUS B LIETSAX COepeKEHUs
310POBbS M OKPYKAKOIIECH TPUPOTHOMN
Cpelbl; MOHUMATh Bpe (OMacHOCTh)
BO3/ICHCTBUS HA )KMBbIE OPraHU3MBI
OMpeJIeICHHBIX BEUIECTB CMbICI

rokazaresst [IJIK, nosicHATh




npenapaToB; MpaBuiia 6€30MacHOro
MCII0JIb30BaHUS TIPENapaToB OBITOBOM
XHMMHHU B NOBCEIHEBHOM KU3HU. bbITOBas
XUMHUYECKAsi TPAMOTHOCTh

Ha IpUMEpPax crocoObl YMEHBIICHUS U
PEAOTBPALLECHNS UX BPEIHOTO
BO3CHCTBUS.

AHaJIU3UPOBATh U KPUTHYECKU OLIEHUBATh
WH(pOpMAIIIIO, CBA3aHHYIO C
XUMUYECKHUMU IIPOLIECCAMHU U UX
BJIMSIHIEM Ha COCTOSIHUE OKPY Karollen
Cpepbl.

lcrionbp30BaTh NOJYYEHHBIE 3HAHUS U
MpecTaBieHus 0 cepax AesiTENbHOCTH,
CBA3aHHBIX C HAYKON U COBPEMEHHBIMU
TEXHOJIOTUSIMH, KAK OCHOBY JUJIs
OpHEHTAIMU B BEIOOpE CBOEH Oymyiei
npodeccHoHaIbHOM NeITeNTbHOCTH.
[IpuHMMaTh yyacTue B 00CYXKICHUH
Mpo0JIeM XUMHUYECKON M IKOJIOTHUECKOM
HAIPABJICHHOCTH, BbICKA3bIBATh
COOCTBEHHYIO MO3UIUIO MO MpodiieMe U
[IpEJIaraTb BO3MOKHBIE ITYTH €€ PELICHUs

Htoro no paszueny

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME




NOYPOYHOE NMNNAHUPOBAHUE
10 KINACC

Ne
n/n

Tema ypoxka

KomnnuectBo yacos

Bcero| KonTposibHbIE

paboThl

[Ipaktn
YECKHE
paboThI

Jara
A3YYEHUS

DJEeKTPOHHBIE TU(PPOBBIC
00pa30BaTEIbHBIE PECYPCHI

[[IIpeamet opranuueckon
XUMUH, €€ BOSHUKHOBEHHUE,
pa3BUTHE U 3HAUYCHUE] ]

https://m.edso00.ru/9184h457

[[Teopus cTtpoenus
OpPTaHUYECKUX COCAMHEHHH A.
M. BytiiepoBa, €€ OCHOBHBIE
[TOJIOXKCHIIS | |

https://m.edsoo.ru/4c74baa7

[[[IpencraBneHue o
Kiaccu(pUKaIMK OPraHNYECKUX
BeecTB. HomeHknaTypa
(cucremaTHueckas) u
TPUBHUAJILHBIC HA3BaHUA
OpPTaHWYECKHX BEIIeCTB]]

https://m.edsoo.ru/d32178fb

[[AnMKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHYECKHH psif]]

https://m.edsoo.ru/dbbea761

[[MeraH 1 3TaH — MPOCTEUIIIHE
[IPEICTABUTEIN ATKAHOB] ]

https://m.edsoo.ru/6edcc394

[[ANKEHBI: COCTaB U CTPOCHUE,
cBoiicTBa]]

https://m.edsoo.ru/6b14aflc

[[OTnneH u mponwmieH —
MpoCTeiIe MpeaCcTaBUTENN
aJTKEHOB] |

https://m.edso0.ru/324d177c

[[ITpakTrueckas padora Ne 1.
«Ilonyuyenue 3THIICHA U
M3ydEeHUE ero CBOMCTBY ||

https://m.edsoo.ru/d6c45517

[[Ankamuensl. byraguen-1,3 u
MeTninOyraanen-1,3.
[Tony4yeHre CHHTETUYECKOT O
KaydyKa U pe3rHBI]|

https://m.edsoo.ru/437f83fa

10

[[ ATKUHBL: COCTaB U
0COOEHHOCTH CTPOEHUS,
COMOJIOTHYECKUH Psif.
ATeTriIeH — TpOCTeHIm it
[PECTaBUTENh ATKHHOB |

https://m.edsoo.ru/f25dffed

11

[[Bbruucienus no ypaBHEHUIO
XUMUYECKOU peaklnH ||

https://m.edsoo.ru/498fe87b

12

[[ApeHbl: OEH301 U TOITYOII.
'TOKCHYHOCTH apeHOB] |

https://m.edsoo.ru/589d3ddd

13

[[TeneTnyeckas CBS3b
YTIIEBOIOPOJIOB,
pUHAUIEKAITNX K Pa3TUYHBIM
Kiaccam] |

https://m.edsoo.ru/ba48c664

14

[[[IpuponHbIe HCTOYHUKI
YTI1EBOJOPOJOB: MPUPOIHBIN
ra3 U MONyTHbIC HEPTSIHbIC

https://m.edso0.ru/397c¢2d83



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/4c74baa7
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/6edcc394
https://m.edsoo.ru/6b14af1c
https://m.edsoo.ru/324d177c
https://m.edsoo.ru/d6c45517
https://m.edsoo.ru/437f83fa
https://m.edsoo.ru/f25dffed
https://m.edsoo.ru/498fe87b
https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/ba48c664
https://m.edsoo.ru/397c2d83

n/n

Tema ypoxka

KonnuectBo yacos

|

Bcero| KonTpoiibHbIE

paboThI

[Ipaktn
YECKUE
paboThI

Jara
A3YYEHUSI

DJEeKTPOHHBIE TU(PPOBBIC
00pa30BaTEIIbHBIE PECYPCHI

raspl, HeTh U MPOAYKTHI €€
nepepadoTku||

15

[[ITpupoaHbIe HICTOYHUKU
YIIIEBOAOPOI0B: IPUPOIHBIN
ra3 v ONyTHBIE HEPTSIHbBIE
ra3pl, HeTh U MPOAYKTHI €€
repepadoTku||

https://m.edsoo.ru/51fade52

16

[[KonTposnbHas paboTa 1mo
paznaerny «YTIeBOIOPOIbD» ] ]

https://m.edsoo.ru/1b2bcldd

17

[[[IpenenpHBIE OAHOATOMHBIE
CIUPTHI: METAHON U ATAHOIL.
BonopomHast cBsi3b]|

https://m.edsoo.ru/c21487e3

18

[[MHOT0aTOMHEIE CITUPTHI:
STHJIEHTIIUKOIB U TIINIEPHH] |

https://m.edsoo0.ru/8f6435c8

19

[[Denon: cTpoeHrnEe MOJEKYIIBI,
(du3NIecKre U XUMHUYECKH e
CBOICTBA, MpUMEHEHNE] |

https://m.edsoo.ru/5126bcbe

20

[[Anbaerupl: hopMalibaeru u
areTanbaeTua. ATETOH] |

https://m.edsoo.ru/e34544ec

21

[[OmHOOCHOBHBIC TIPENETHHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAS U YKCYCHAas| |

https://m.edsoo.ru/b4e183c2

22

[[TIpakTrueckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBI» ||

https://m.edso0.ru/6c86242¢

23

[[CteapmHOBas ¥ OJICHHOBASI
KHCJIOTHI, KaK TIPEICTABUTEIN
BBICITTX KapOOHOBBIX KHCIIOT]]

https://m.edsoo.ru/fe622475

24

[[MbL1a KaK COIH BBICIIIHX
KapOOHOBBIX KHCIIOT, X
MoIoITIee TelicTBre] |

https://m.edsoo.ru/c1685d61

25

[[CnoxmabIe 3(hUPBI Kak
MPON3BOJHBIE KApOOHOBBIX
KUCIIOT. [ MAPOIN3 CIOKHBIX

h¢upos]]

https://m.edsoo.ru/fbb68558

26

[[?Kupsr: ruaponms,
[pUMEHEHHEe, OnoIornyecKas
pOJIb XKUPOB]|

https://m.edsoo0.ru/399f1ca8

27

[[YrneBoasl: cocTas,
kiaccudukanus. Baxxueiimme
MPECTaBUTENH: TIIFOK03a,

(bpykrosa, caxaposa]]

28

[[Kpaxman u nemntonos3a Kak
[IPUPOIHBIE TIOIMMEPHI | |

https://m.edsoo.ru/d3aelc63

29

[[KonTponbHas paboTa mo

paszaeny

https://m.edsoo0.ru/16634947



https://m.edsoo.ru/51fade52
https://m.edsoo.ru/1b2bc1dd
https://m.edsoo.ru/c21487e3
https://m.edsoo.ru/8f6435c8
https://m.edsoo.ru/5126bc5e
https://m.edsoo.ru/e34544ec
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https://m.edsoo.ru/6c86242e
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https://m.edsoo.ru/c1685d61
https://m.edsoo.ru/fbb68558
https://m.edsoo.ru/399f1ca8
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https://m.edsoo.ru/16634947

n/n

Tema ypoxka

KonunuecTBo 4acor ‘ Jara

Bcero| KonTpoiibHbIE

paboThI

TTpakTu | H3YHeHHs
YECKHE
paboThI

DJEeKTPOHHBIE TU(PPOBBIC
00pa30BaTEIIbHBIE PECYPCHI

«Kucnopoaconepxaiiue
OpraHNYEecKHUEe COSITUHEHUSD)/
Bceepoccuiickas npoBepodHas
pabota]|

30

[[OO6mmas xapakTepucTHKa 1
a30TCOIePIKAIINX
OPTaHUYECKUX COCAMHECHUH /
Bcepoccuiickas nmpoBepodHast
pabota]|

https://m.edsoo.ru/d543f4c6

31

[[AMHHBI: METHIIAMHH 1 1
AHUITUH] |

https://m.edso0.ru/649533ea

32

[[ AMHHOKHCITOTHI Kak 1
am(poTepHbIE OpraHUYeCKUe
COEIMHEHNS, X
OMOJIOrHYEeCKOE 3HAUEHHE.
Ilentnael. benmkn kak
[IPUPOIHBIC
BBICOKOMOJICKYJISIPHbBIC
coeHEeHu ||

https://m.edsoo0.ru/54732f28

33

[[OcHOBHBIC TTOHATHUS XUMIH 1
BBICOKOMOJICKYITSIPHBIX
COoeMHEHUH ||

https://m.edsoo.ru/cec68ba?

34

[[OcHOBHBIC METOIBI CHHTE3A 1
BBICOKOMOJIEKYIISIPHBIX
coemuueHn. IlnacTmaccer,

KayqIyKHd, BOJIOKHA] |

https://m.edso0.ru/46729785

‘ﬂ06aBI/ITI> CTPOKY

OBHIEE KOJIMYECTBO YACOB 34
I10 ITPOTPAMME

11 KITACC

No
/1

Tema ypoxka

KonmuecTBo yacoB | ara

Bcero ||[KonTpou
bHBIC
paboThI

[IpakTrue
CKHE
paboThI

DJeKTpoHHbIE HU(POBHIE

HU3YUCHUA (6] 6pa3OBaTeJ'IBHBIe

pPeCYpPChI

[[XuMHugecKuid 271eMEHT.
ATOM. DIEeKTpOHHASL
KOH(UTYpanus aToMoB]|

https://m.edsoo.ru/d276bd7b

[[TTeproamueckuii 3aKOH U
[lepronnueckas cucrema
XuMuyeckux snemenTos . M.
MenneneeBa, ux CBS3b C
COBPEMEHHOI TEOpUEH CTPOEHUS
aTOMOB] |

https://m.edsoo.ru/143e2df7

[[3axoHOMEpPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX JJICMCHTOB U UX
COCJIMHEHUH I10 TPYIIaM U IEpUOJIaM.
3HaveHHE MEePUOANYECKOr0 3aKOHA U

https://m.edso00.ru/9a519a98



https://m.edsoo.ru/d543f4c6
https://m.edsoo.ru/649533ea
https://m.edsoo.ru/54732f28
https://m.edsoo.ru/cec68ba7
https://m.edsoo.ru/46729785
https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98

n/n

Tema ypoxka

KonnuectBo yacos

Bcero

KonTpon
bHBIE
paboThI

[IpakTnue
CKHE
paboTsl

Jara
A3Y4YEHUS

DneKTpoHHbIE HU(POBBIE
00pa3oBaTeIbHbIC

pecypchl

CHUCTEMBI XUMHNYECCKHUX 3JICMECHTOB
J.W1. MenneneeBa B pa3BUTHU HAyKH | |

[[CtpocHue BemiecTBa.
XuMHUYECKas CBSI3b, €€ BUIBI;
MeXaHH3MBbl 00pa30BaHuUs
KOBaJIGHTHOU CBsI3U. Bomopoanas
CBsI3B]]

https://m.edsoo.ru/11edbb8f

[[BameHTHOCTS.
DNEKTPOOTpHUIATENbHOCTh. CTEIEeHb
okuciieHus. BerecTpa
MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOT O
cTpoeHus| |

https://m.edsoo.ru/l1c7e4ba9

[[IIoHsATHE O MTUCTIEPCHBIX CHCTEMaX.
HcTuHHBIE U KOJTOUTHBIE PaCTBOPHI.
MaccoBas 107151 BElIECTBA B
pactBope]]

https://m.edsoo.ru/f615e37b

[[Kiaccudukanus 1 HOMEHKIATypa
HEOPTaHMYECKUX COCJTMHEHHM.
['enerndeckas cBA3b HEOPTAHMUECKIX
BEIIECTB, PA3IMYHBIX KJIACCOB]|

https://m.edsoo.ru/bbflfcl2

[[Knaccudukarms XHMIHIeCKAX
peaKIuii B HEOPraHU4eCKon U
OpraHU9IeCcKON XUMHUH. 3aKOH
COXpaHEHH MacChl BEIIECTB; 3aKOH
COXpaHEeHW U MPEeBpAIIEHUs YJHEPTUU
MIPH XUMHYECKUX PEaKITUIX |

https://m.edsoo.ru/737884fd

[[CxopocTb peakmuu. OOpaTHMBIE
peaknny. XHMHIECKOE paBHOBECHE] |

https://m.edsoo.ru/1677f4be

10

[[ITpakTrueckas padora Ne 1.
«BrusiHUE pa3nuYHBIX (aKTOPOB Ha
CKOPOCTh XUMUICCKON PEAKITUN | |

https://m.edsoo.ru/e6327ff2

11

[[OmexkTponuTHIecKas AUCCOMUAIINS.
[oHsATHE O BOMOPOIHOM MOKa3aTeNne
(pH) pactBopa. Peakninu noHHOTO
obmeHa. ['uponu3 opraHuYecKuX U
HEOPTaHWYECKHX BEIIECTB] ]

https://m.edsoo.ru/3234384a

12

[[OxucnuTensHO-BOCCTAHOBUTEIBHBIC
peakuuu. [lonsTre 00 3neKkTponuse
pacILIaBOB U pacTBOPOB CoJEH | |

https://m.edsoo.ru/d19df513

13

[[KoHTpOnbHas paboTa 1Mo pasaeny
«Teoperrueckre OCHOBBI XUMUUY| |

https://m.edsoo.ru/42a9681d

14

[[Meranbl, UX MOJIOKEHHUE B
[Tepuoguueckoil cucreme
XUMHYeCcKuX deMeHToB . WM.
MenneneeBa 1 0COOEHHOCTH
cTpoeHus atoMoB. O0mue
(hm3HUecKre CBOCTBAa METAILIOB] |

https://m.edsoo.ru/3a6bf2a9

‘15 H[[CHJ‘IaBH METAJIIOB.

[EEN

|

Hhttps:// m.eds00.ru/9ch465ac



https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/1c7e4ba9
https://m.edsoo.ru/f615e37b
https://m.edsoo.ru/bbf1fc12
https://m.edsoo.ru/737884fd
https://m.edsoo.ru/1677f4be
https://m.edsoo.ru/e6327ff2
https://m.edsoo.ru/3234384a
https://m.edsoo.ru/d19df513
https://m.edsoo.ru/42a9681d
https://m.edsoo.ru/3a6bf2a9
https://m.edsoo.ru/9cb465ac

n/n

Tema ypoxka

KonnuectBo yacos

Bcero

KonTpon
bHBIE
paboThI

[IpakTnue
CKHE
paboTsl

Jara
A3Y4YEHUS

DneKTpoHHbIE HU(POBBIE
00pa3oBaTeIbHbIC

pecypchl

ONEKTPOXUMUYECKUN Psift
HaIpPsKCHUH METalIoB] |

16

[[XuMuyeckue CBOMCTBA BaKHEHIIINX
METaJIOB (HATPH, KA, KaJbIuH,
MarHui, amfOMUHUN) U UX
coeTMHEHUH ]

https://m.edsoo.ru/4e8hc6fd

17

[[XuMuueckre CBOMCTBA XpoMa, MEITH
U UX COSAMHECHMIA |

https://m.edso0.ru/2393964e

18

[[XuMuueckre CBOMCTBA ITMHKA,
JKene3a M UX COSMMHEHUH ||

https://m.edso0.ru/2e9896¢ea

19

[[TTpakTryeckas padora Ne 2.
"Perienue sKCIepuMEHTaIbHBIX 33124
o TemMe «MeTamsi»']]

https://m.edso0.ru/41538b94

20

[[HemeTamtsl, X MOIOKEHHE B
ITepuonuueckoil cucreme
XUMHUYECKuX 3j1eMeHToB JI. 1.
MenneneeBa 1 0COOEHHOCTH
CTpOEHHS aTOMOB] |

https://m.edsoo.ru/d14bd5a6

21

[[DPu3nuecKkre CBOMCTBA HEMETAIIOB.
AJutoTporust HeMeTauioB (Ha
pUMepe KKCIopoa, cepbl, Gpochopa
¥ yrinepoza)]]

https://m.edsoo.ru/41a85f4f

22

[[XuMugeckre CBOMCTBA TaIOTEHOB,
CEepHI ¥ MX COCTUHECHUH | ]

https://m.edsoo.ru/e6735ca4

23

[[XuMuueckre CBOMCTBA a30Ta,
(dhocdopa u UX coenMHEHHI | |

https://m.edsoo.ru/e359a2eb

24

[[Xwumrraeckue CBOMCTBA yriiepoaa,
KPEMHHSI I UX COCAMHCHHI | |

https://m.edsoo.ru/ef3a5687

25

[[TIprMeHeHre BaXKHEHIITIX
HEMETAJJIOB ¥ UX COSTMHEHUH ]

https://m.edsoo.ru/e232a911

26

[[O6o6mmeHne 1 cucTeMaTH3AIHS
3HaHui 1o Teme «Hemeramnby.
Brrancnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKUUN U
TEPMOXUMUYECKHE PACUETHI | ]

https://m.edsoo0.ru/539f71b8

27

[[IIpakTrueckas pabora Ne 3.
«Pemenne sKCrIepUMEHTATEHBIX
3a7a4 no teMe "Hemerauibr"»]]

https://m.edsoo.ru/d93381a5

28

[[KoHTpOnbHas paboTa 1o TeMam
«Metamib» 1 «Hemeramisn»]]

https://m.edsoo.ru/842abce9

29

[[Heopranuyeckue 1 OpraHuuecKue
kucnotel. Heopranunyeckue u
OpraHUYeCKHE OCHOBAHUA| |

https://m.edsoo.ru/d9ddcc76

30

[[AMdoTepHbIE HEOPraHUYECKHE U
OpraHUYeCKUE COCANHEHUSL.
['enernueckast CBSI3b HEOPraHUYECKUX
U OpraHUYeCKUX BELIECTB]]

https://m.edsoo.ru/9c4d7af9



https://m.edsoo.ru/4e8bc6fd
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Ne Tema ypoxka KousmmuecTBo yacos ‘ Hara | DnexrpoHHbIe IH(PPOBLIE

/o Beero|[Kontpon|| TIpakuye |[A3yIeHAA oOpa3oBareibHbIC
bHBIE CKue pecypceel

paboTel | pabOTHI

https://m.edso00.ru/9173971d

31 |[[Ponb xuMuu B oOecriedcHIH 1
3KOJIOTMYECKON, SHEPIreTUYECKON U
MUIIEBON 0€30MacHOCTH, Pa3BUTHH
METUITUHBI | |

32 ||[[IIpencraBnenus 06 oOmMxX HaydHbIX|| 1 https://m.edsoo.ru/bcal6d6f

MPUHITUATIAX IPOMBIIUIEHHOT O
TIOJTYYICHUSI BAXKHEUIIINX BEMIECTB] |

33 ||[[[UemoBek B MUpPE BEIIECTB 1 https://m.edsoo.ru/7ccc2b22

MaTepuaioB]]
‘34 H[[XI/IMI/IH Y 3]I0POBKE YeTIOBEKA ]| H 1 ” H H

Hhttps://m.edsoo.ru/e992867a‘

Jlo6asuTh cTpoky |

OBLIEE KOJIMYECTBO YACOB I10 34 2 3
[NPOI'PAMME

HEPEYEHDb (KOAUPUKATOP) PACITPEAEJIEHHBIX 110 KNTACCAM
MPOBEPSAEMbIX TPEBGOBAHUI K PE3YJbBTATAM OCBOEHUS


https://m.edsoo.ru/9173971d
https://m.edsoo.ru/bca16d6f
https://m.edsoo.ru/7ccc2b22
https://m.edsoo.ru/e992867a

OCHOBHOM OBPA3OBATEJIBHOM IPOT'PAMMBI CPEJTHET'O OBIIET'O
OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUA 110 XUMHNHU

B denepanpHbiX U peruoHa’IbHBIX MPOIEIYypaxX OIEHKH KadyecTBa OOpa3zoBaHMUS
UCIIOb3YyeTCs TepedeHb (KOoAU(PUKATOpP) pacHpelieNICHHbIX MO KjaccaM IPOBEPSIEMBIX
TpeOOBaHMI K pe3ylbTaTaM OCBOEHUSI OCHOBHOM 0Opa30oBaTeIbHOM MpOrpaMMbl
CpeaHero o01Iero 00pa3zoBaHusl U AJIEMEHTOB COJIEPKAHUS 10 XUMHUH.

10 KJTACC
IIpoBepsiemble TPeOOBaHUS K pe3yibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMmbl
Kon [IpoBepsieMble IPEAMETHBIE PE3YIIBTATHI OCBOEHUSI OCHOBHOM
HPOBEPAEMOTO o0pa30BaTeabHON IPOrpaMMBbl CPEAHETO 0011ero 00pa3oBaHMs
pe3ysbTaTa
1 TeopeTnueckrne OCHOBBI OPraHUYECKON XUMUN
1.1 " . .
CopMUPOBAHHOCTh TPEICTABICHUNA O XMMHYECKOW COCTaBIIAIONICH
ECTECTBEHHO-HAYYHOM KapTUHBI MHpa, pOJU XHMHH B IO3HAHUU
SBJICHUM TpUPOAbI, B (OPMUPOBAHUU MBILUIEHUS U KYyJIbTYpPbI
JIMYHOCTH, €€ (YHKIMOHAIBHONW TI'PaMOTHOCTH, HEOOXOIUMOM st
pelIeHus] TMPaKTUYECKUX 3alad U DKOJOTHYeCKM OOOCHOBAHHOTO
OTHOLIECHMS K CBOEMY 3J0POBBIO M IPUPOJHOM cpelie
1.2

Brnagenne cucreMod XUMHYECKHMX 3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOIOJIAraoIIHE MOHATHUS (Monekyna, BaJICHTHOCTb,
PIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCJICHUS, XUMHYECKas CBA3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OOBEM, YIJIIEPOJHBIA CKEJeT,
dyHKIIMOHANIBHASL ~ TpYINa,  pajuKand,  U30MEpHUsi,  HM30MEPHI,
FOMOJIOTHYECKAN PAI, TOMOJIOTH, YIJIE€BOAOPOAbI, KHUCIOPOA - U
Q30TCOJIEpKAINE COCIUHEHUS, OMOJOTUYECKH AaKTHUBHBIC BEIIECTBA
(YyrieBoabl, KUpPBI, OCIKU), MOHOMEDP, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBHICOKOMOJIEKYJISIDHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOopHs
XUMUYECKOTO CTpPOEHHsSI opraHuueckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHUH, (HAKTOIOTHIECKUE
CBEJICHHUSI O CBOMCTBaxX, COCTaBe, TMOJIYYEeHUH U 0OE30MaCHOM
VCIIOJIb30BAHUM  BAXKHEMIIMX HEOPraHMYECKUX W  OPraHUYECKUX

BCIIICCTB B 6BITy u HpaKTI/I‘—ICCKOI?I ACATCIIBHOCTH YCJIOBCKA




1.3

ChopMUPOBAHHOCT, YMEHHMI BBIABISITh XapaKTepHbIC MPHU3HAKU
[MOHATUM,  YCTAHABIMBATHL  MX  B3aUMOCBA3b,  HMCIOJIB30BATh
COOTBETCTBYIOIME TIOHATHS MPU OINMUCAHUU COCTaBa, CTPOCHUSA U
[MPEBPALICHU OPTaHUYECKUX COEAUHEHNIN

1.4

ChopMUpPOBaHHOCTh YMEHUH HCTOIB30BaTh XUMUYCCKYIO CHUMBOJIUKY
JUTSI  COCTaBJICHUST MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEepHYTOH,
COKpalieHHON) (opMysl OpraHUYeCKUX BEIIECTB U ypaBHEHUH
XUMHYECKUX PEaKIUi, N3r0TaBIMBATh MOJICITH MOJICKYJT OpraHUICCKUX
BEIICCTB Il WJUTFOCTPAIMKM WX XUMHYECKOTO U TPOCTPAHCTBECHHOTO
CTPOCHHUS

1.5

ChopMUPOBAaHHOCTh ~YMEHHMH  yCTaHABJIMBATh  IMPUHAIICKHOCTH
WU3YYCHHBIX OPTraHWYCCKUX BEIICCTB I0 WX COCTaBy M CTPOCHHUIO K
OTIPENICICHHOMY KJilaccy (TpyIe) COeIWHEHHH (YIJIEBOJAOPOJIbI,
KHACJIOPOJ M a30TCOJCpIKAIUe COCTUHEHUS, BBICOKOMOJICKYJISIPHBIC
COCIMHCHHMS), JlaBaTh WM  Ha3BaHUSA 10  CHCTEMAaTHYCCKOM
Homenkiatype (IUPAC)

1.5

CpopMUPOBAHHOCTh YMEHUS ONPEACNATh BHJIBI XUMUYECKON CBSI3H B
OpraHUYeCKUX COCIUHEHUSX (OAMHAPHBIC U KPATHBIC)

1.6

CPopMUPOBAHHOCTh YMEHHUSI NPUMEHSTH: TOJIOXKEHHUS  TEOPHUH
CTpoeHusi opraHnyeckux BemecTs A.M. byriepoBa nns oObsicHEHUsS
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH
COXpaHEHUSI MACChI BEIIECTB

Y TI1€BOIOPOIBI. Kucnopoaconepkamue  ©U  a30TcolepKaliue
OpraHUYecKue coenHeHus. BoICOKOMONIEKYIsIpHBIE COSTMHEHUS

2.1

ChopMUPOBAaHHOCTh yMECHHUH TNPUBOIUTH TPUBHAIBbHBIC Ha3BaHUS
OTJCIbHBIX OPraHMYECKUX BEIIECCTB (ITHJICH, IPOIMJICH, allCTHJICH,
STUJICHIJIMKONb, TIUICPHH, (GeHOJ, (OpMalbaerui, areTalbIeT I,
MypaBbHHAsl KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHUCJIOTa,
CTCapMHOBas KHCJIOTa, TJIIOKO3a, (PYKTO3a, Kpaxmaj, IeJIIj03a,
[JIALIVH)

2.2

ChopMUPOBAaHHOCT, YMEHHHM XapaKTEPU30BaTh COCTaB, CTPOCHHUE,
bu3uYecKue M XWMHYCCKHE CBOHCTBA THUIHWYHBIX IPEICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIECTB (METaH, dTaH, JITHJICH,
MpOMNuJeH, areTuiaeH, OyramgueH -1,3, merunOyraaueH -1,3, OeHzoil,
METAaHOJI, 3TAHOJI, ITUJICHTJIMKOJb, TIHIEPHUH, (DEHON, aleTaabACTHI,
MypaBbHUHAs U YKCYCHasi KHUCJIOTHI, TJIOKO3a, Kpaxmal, IeJUTI0JI03a,

AMUHOYKCYCHAsl KUCIIOTA)




2.3

CopMUPOBAaHHOCTh YMEHHS WILTIOCTPUPOBATH T'€HETUYECKYIO CBS3b
MEXIy  THNWUYHBIMM  TPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OpraHUYECKUX BEUIECTB YPABHEHUSMH COOTBETCTBYIOIINX XUMHUYECKUX
peakluii ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopmMys

2.4

ChopMUpOBaHHOCTH YMEHUS XapaKTEepU30BaTh UCTOYHUKH
YTJI€BOJIOPOTHOTO ChIPbsl (HEDTh, MPUPOAHBIN a3, YTOJb), CIIOCOOBI UX
nepepaboTKH ¥ MPAKTUUECKOE MPUMEHEHHUE MTPOIYKTOB MepepadOTKU

XUMUA U )KU3Hb. PacdeTsl

3.1

ChopMUpOBaHHOCTh YMEHHUH BJIaJETh CUCTEMON 3HAHHI 00 OCHOBHBIX
METOJ1aX HaYyYHOI'0 MO3HAHUS, UCTOJIb3YEMbIX B XUMHUU MPU U3YYEHUHU
BEIIECTB M XUMHYECKMX SBJICHUN (HAOMIOJEHUE, W3MEpEeHue,
DKCIIEPUMEHT, MOJICIMPOBAHHE), HCIIOJIb30BATh CHUCTEMHBIC
XUMHUYECKUE 3HAHUSA JUIi TPUHATHS PEIICHUHM B KOHKPETHBIX
PKU3HEHHBIX CUTYyallMaX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

3.2

ChopMHUPOBAaHHOCT, YMEHHMM COOJIFOAATh TMpaBWia IOJIb30BAHMS
XUMHYECKOM TMOCYI0H U JIabopaTOpHBIM 00O0pYIOBaHUEM, a TaKkKe
npaBWiia 0OpaleHusl ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU
MO BBITTOJIHEHHIO JJA0OPATOPHBIX XMMHYECKUX OMBITOB

3.3

CdopMUpPOBaHHOCTh YMEHUH TIIAHUPOBATH U BBIMOIHATH XUMHUECKUI
DKCIIEPUMEHT (TIPEeBpPAILIEHUs OPTAaHUYECKUX BEIIECTB MPU HarpeBaHUH,
MOJIyYeHHUE ATUJICHA U U3YYCHHE €Tr0 CBOWCTB, KAUECTBEHHBIC PEAKIIUU
OpraHMYeCKUX BEIIECTB, JAcHATypaiusi OENKOB MpH HarpeBaHUH,
[[BETHBIC PEAKIMU OCIKOB) B COOTBETCTBUU C TMPABWIAMU TEXHUKH
0e30macHOCTH TpU OOpaIIEeHHH C BEIIeCTBAMH M J1abOpaTOpPHBIM
000pyIOBaHUEM; MPEACTABIATh pe3yIabTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (QopMe 3amucu YpPaBHEHUH COOTBETCTBYIOIIHUX
peaknuii 1 GOpPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB

3.4

ChopMUPOBAHHOCTH YMEHHUU ITPOBOIUTH BBIYUCICHHUS 110 XMMUYCCKIM
ypaBHEHUSIM (Macchl, 00beMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIU
MPOJIYyKTa PeaklUK MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO
13 UCXOJIHBIX BEIIECTB MU MPOAYKTOB PEAKIIUH)

3.5

ChopMUpPOBAHHOCTh YMEHHIN KPUTHUECKU aHATU3UPOBATH XUMUYECKYIO
uH(opMalKio, TMOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpelcTBa

MacCcoBOM MH(pOpMaLHH, CeTb IHTepHET U apyrue)




3.6

ChopMUpOBaHHOCTh yMEHUN COONIOJATH MpaBWIa HSKOJIOTUYECKU
1eJ1eco00pa3Horo MoBeACHUsI B OBITY UM TPYAOBOW JAESITENBHOCTH B
LEIAX COXPaHEHUS CBOECrO 310POBbs U OKPYXKAIOLIEW IIPUPOIHOUN
Cpeabl, OCO3HABATh OINACHOCTHh BO3ACHCTBHUS HA KUBBIE OpPraHU3MBI
ONPENEIICHHBIX OPraHNYECKUX BEIIECTB, IOHUMAsI CMBICH MOKa3aTelIs
[NAK (mpeaenbHO JOOMYyCTUMOW KOHIIEHTpAlMU), TMOSICHATH HA
npuMepax crnocoObl YMEHBIIEHUS] U MPEJOTBPALIEHUS MX BPEIHOTO
BO3JICVCTBUS HA OPraHU3M 4YEJIOBEKa

IIpoBepsieMble 3J1€MEHTHI COAePKAHUS

Kon [TpoBepsieMblii 3JIEMEHT COJIEpKAHUS

1 TeopeTnueckne OCHOBBI OPTaHUYECKON XUMUU

1.1 .
[IpenMeT opraHMYeCcKO XMMHU: €€ BO3HUKHOBEHHUE, PA3BUTHE U 3HAUYECHUE B
MOJIy4€HUU HOBBIX BEIIECTB U MaTepUANIOB. Te€OpUs CTPOEHHUSI OPTaHUYECKUX
coequHeHuit A.M. bytnepoBa, €e OCHOBHbIEC TTOJIOKEHUS

12 CtpyktypHBIE (POPMYJBI OpPraHUYECKUX BemecTB. ['omoisiorusi, m3oMepus.
XHUMHUYECKas CBSI3b B OPraHMYECKUX COEOUHEHHUSIX - OAMHAPHBIE U KpAaTHBIC
cBs3u. [IpencraBienue o kiiaccu@uKaluy OpraHnYeCcKrUX BEIIECTB

13 HoMmeHknaTypa  OpraHMY4EeCKHX  COEAMHEHHWHA  (CcucTeMaTHdeckas) u
TPUBHUAJIbHBIC HA3BAHUS BAKHENIINX MTPEICTABUTENIEH KIIACCOB OPTraHUYECKUX
BEILIECTB

2 Y T1€BOI0pOIbI

2.1 .
AJIKaHbl: COCTaB M CTPOEHUE, T'OMOJIOTMYECKH psAn. MeTraH u 3TaH -
MPOCTEHIIINE MPEACTABUTENN ANKAHOB: (PU3MUECKHE U XUMUYECKUE CBOMCTBA
(peakuuu 3aMelIeHUs] U TOPEHMs), HaXOXJAEHUE B MPUPOJE, MOIYYEHUE U
[IPUMEHEHHE

2.2 .
AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psa. DTUIECH U MPONUJIEH -
MPOCTEHIIINE MTPEACTABUTENH ATKEHOB: (PU3UUECKHE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THApPATALMHN, OKUCICHUS U
NOJIMMEPU3ALINH ), IOJTYYCHHE U IPUMEHEHHE

2.3 .
Ankamuensl: OyramueH-1,3 u MermwnOyramuen-1,3: cTpoeHHe, Ba)KHEHIITHE
XUMUYECKHe  cBoiicTBa  (peakuusi — nonumepusanuu).  [lomyuenue
CHHTETUYECKOTO Kay4uyKa U PE3UHBI

2.4

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJOTHUYECKHUHN P, AlleTHIICH
- TPOCTEHIIINKN TPEACTaBUTENb AJTKUHOB: COCTaB, CTPOCHHE, (PU3MYECKUE U
XUMHUYECKHE CBOMCTBa (peakiuyd THAPUPOBAHUS, TaJOTCHUPOBAHMS,

rUApaTau, TOPEeHus ), MOIy4YeHUEe U MPUMEHEHUE




2.5

Apenbl. beHson: coctaB, cTpoeHue, PpuU3MUeCKMe W XUMHYECKHE CBOWMCTBA

(peakiuu TajOoreHUPOBAHMS W HUTPOBAHMS), TOJYYCHHUE W TMPUMEHECHUE.

Tomyon: coctaB, cTpoeHUe, (PU3HMUECKHE U XUMUYECKUE CBOWCTBA (peakinu

rajoreHUupOBaHUSI U1 HUTPOBAHUS ), TIOJyUYEHUE U MPUMEHEHUE. TOKCUYHOCTh

apeHOB. ['eHeTHYeCKast CBSI3b MEXKY YIJIEBOJOPOJAaMU, TPUHAIICKAIUMEI K
a3JUYHBIM KJIaccaM

2.6

[IprpoaHble HMCTOYHUKHU YIUIEBOAOpPOAOB. IIpuponaHbBIM ra3 M IIOIYTHBIE
HedTsaHble ra3sl. HeTh 1 ee npoucxoxaenue. CnocoObl nepepaboTKu HEPTH:
NeperoHka, KPeKUHr (TepMHUYECKU, KaTaTuTH4eCKui), nuponus. [IpoaykTs
nepepaboTKu HEePTH, UX NPUMEHEHHE B MPOMBILUIEHHOCTH U B OBITY.
KameHHbIH yrosib 1 NPOAYKTHI €ro nepepaboTKu

Kucnopoacoaepxaliiyue opraHuuecKue CoeIMHEHHUsI

3.1

Hpe,ZIeJII)HBIC OJHOATOMHBIC CITMPTHI. MeTaHon M DTaHOJ: CTpOCHHC,
(1)I/ISI/I‘IGCKI/I€ U XUMHYECKHE CBOMCTBA (peaKIII/II/I C aKTHMBHBIMH MCTaJlJIaMH,
raJIOrCHOBOAOPOAaMHU, FOpCHI/IC), IMPUMCHCHHUC. BO}IOpO}IHBIG CBA3HU MCIKOAY
MOJICKYJIaMHU  CIIUPTOB. HCﬁCTBHe MCTAaHOJIa MW JTAHOJIAa Ha OpPraHUu3M
yenoBeka. MHOroaToMHbIE CIIUPTHI. OTUIICHTJIMKOJIb U IIMOCpPUH: CTPOCHUC,
(1)I/I3I/I‘{€CKI/I€ U XHMHYECKHE CBOMCTBa (B3aI/IMOII€I‘/JICTBI/I€ CO MCJIOYHBIMH
MCTaJUIaMH, Ka4CCTBCHHAA PCAKIIUA HAa MHOI'OATOMHBIC CHI/IpTLI). I[CﬁCTBI/IC
Ha OPraHM3M 4YCJIOBCKA. HpI/IMCHeHI/Ie TIIMOCPUHA U STUJICHIJIMKOJIA

3.2

deHONM: CTpOEHUE MOJCKYNbl, (HU3WUECKHe W XHMHUYECKHE CBOWCTBA.
Toxcuunocts penona. [Ipumenenue penona

3.3

Anpneruapl U KeTtoHbl. @DopMmanpaerus, aneTaabIerua:  CTPOEHUE,
duznueckne W XUMHYECKHE  CBOMCTBA  (peakIMH  OKHUCICHHUS U
BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEAKIIMH ), TOTYUYECHHUE U IPUMEHEHUE

3.4

OIHOOCHOBHBIC Mpe/IeTbHBIC KAPOOHOBBIC KMCIOTH. MypaBbprHAs M YKCYCHAs
KHUCIIOTBI: CTPOCHHE, (DH3NUECKUE U XUMUYSCKHE CBOMCTBA (CBOMCTBA, 00IIHe
JUIS KJlacca KHCJIOT, peakmus 3TepuuKamuu), MOJIydeHHEe W NMPUMEHEHUE.
CteapuHoBass W OJICMHOBas KHUCJIOTBHI KakK IPEJACTAaBUTENN  BBICIINX
KapOOHOBBIX KHCJIOT. MbUTa KaK COJM BBICIINX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE JICHCTBHE

3.5

CnoxHble 3(QuUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponu3
cnoxHbIX d¢upoB. XKupel. [mapomus xupoB. [IpumeHeHue Kupos.
buosiornueckas poJib ) KUPOB

3.6

YrieBoabl:  COCTaB, KilaccHU(pUKalus  YIJIEBOJAOB  (MOHO-, JH- W
nonucaxapunbl). [nroko3a - mnpocrediuii MoOHOcaxapul: OCOOEHHOCTHU
CTPOCHHUS MOJIEKYJIbl, GU3UUECKHUE U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE

c ruapokcuaom meau (1), okucnenne aMmmMuayHbIM




pactBopoM okcuaa cepebpa (I), BoccraHoBiieHHe, OpOXXEHHE TIIOKO3bI),
HaXOXXJCHUE B MPHUPOJE, TPUMEHEHHE, OUonorudeckas poib. DOToCHHTE3.
@DpyKkTO3a KaKk M30Mep TIIOKO3bl. Kpaxman W memmono3a Kak MPHPOIHBIC
nosuMepsl. CTpoeHHE KpaxMajia U IeJUTI0103bl. DU3UYecKue U XUMUYECKUE
CBOMCTBa Kpaxmaja (TUIpOoJin3, KaueCTBEHHAS! PEAKIIHs C HOJOM)

4 A30TcoiepKalIMe OPraHNYECKUE COSIMHEHHUS
4.1
AMUHOKHUCIIOTBI KaK aM(pOTepHble Oprannyeckue coegnHenus. dusnueckue u
XUMHYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpUMepe IIMlMHa). buonorudeckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuasl
4.2
belkyu Kak MPUPOJHBIE BBICOKOMOJIEKYJSIpHBIE coequHeHus. llepBuuHas,
BTOpUYHAS U TPETUYHAsA CTPYKTypa OenkoB. XUMHUECKHE CBOWCTBA OEIKOB:
rUIPOJIN3, ICHATYpalllsl, KaUeCTBEHHbIE PEAKIIMK Ha OeIKU
5 BbICOKOMOJIEKYJISIPHBIE COEAUHEHUS
5.1 .
OCHOBHBIE TIOHSATHUSI XMMHHM BBICOKOMOJIEKYJISIPHBIX COEIMUHEHUI: MOHOMED,
NOJIUMEDP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpU3ALUU, CPEIHSA
MoJieKyJsipHass Macca. OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCAMHEHUN - TOJIMMEPU3ALINS U TTOJIMKOHECHC ALV
5.2

3KCH€pI/IM€HTaJILHI>IG MCTOABI H3YYCHHA BCIICCTB U HUX HpeBpaHICHHﬁ:
O3HAKOMJICHHC C 06pa3HaMI/I IMpUPOAHBIX W HMCKYCCTBCHHLIX BOJIOKOH,

[J1aCTMacC, Kay4yKOB. Honyqe}me CHUHTCTHUYCCKOI'O Kay4yKa U PC3UHBI




11 KJIACC

IIpoBepsieMble TpeOOBaHMSA K pPe3yJibTaTaM OCBOCHHMSI OCHOBHOM 00pa3oBaTe/IbHOM

NMPOrpamMmbl

Kon
[IPOBEPSIEMOTO
pe3ysbTara

[TpoBepsiemMble TIpeAMETHBIC PE3YIIHTATHl OCBOCHHSI OCHOBHOM
00pa3zoBaTeILHOM IPOrpaMMBbI CPEAHETO 0OIIETO 00pa30BaHUS

1

TeopeTnyeckrne OCHOBbI XUMHUH

1.1

Biagenue cucTeMOM XMMHUYECKHMX 3HAHHWM, KOTOpas BKIIIOYAET:
OCHOBOITOJIaralIMe  MOHATHS  (XMMHYECKHH  DJIEMEHT,  aToM,
DIIGKTpOHHAss 000JI0YKa aToMma, S-, P-, J-3JIeKTpOHHBIC OpOUTAIH
AQTOMOB, HWOH, MOJEKYJa, BaJI€HTHOCTb, 3JEKTPOOTPULIATEIHLHOCTD,
CTENEeHb OKHUCJCHMS, XUMHUYECKasi CBi3b, MOJb, MOJISIpHAsg Macca,
MOJISIDHBIM 00BbEM, KpPHUCTA/UIMUECKash PEIIETKA, THUIbl XUMHYECKUX
peaxuuii (OKHCITUTENIFHO-BOCCTAHOBUTEIBHBIE, DK30- 5|
DHJOTEPMHUYECKUE, PEAKIIMU HOHHOTO 00OMEHA), PaCTBOP, PJECKTPOJIUTHI,
HEDJICKTPOJIUThI, JJIEKTPOJUTUYECKAS JIUCCOIMALIUSI, OKHUCIIUTEIb,
BOCCTAHOBUTEJIb, CKOPOCTh XHUMHUYECKOW pEaKIUH, XUMHYECKOE
paBHOBECHE); TEOPUU M 3aKOHBI (T€OpUSl  DICKTPOJIUTHUYECKOU
nuccounanuu, Ilepuogmueckunt 3akoH .M. MenneneeBa, 3akoH
COXpaHEHHSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMUH,
(bakTOJIOTHYECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJYYCHUU U
0€3011aCHOM HCTIOJIb30BAaHUN BaKHEHIITUX HEOPTaHMYECKUX BEIECTB B
OBITY U IPAKTUYECKOMN JCATEILHOCTH YEIOBEKA

1.2

CdopMUPOBAaHHOCTh YMEHUW BBISBISATH XapaKTEPHBIC MPU3HAKU U
B3aMMOCBSI3b H3YYECHHBIX IIOHATUH, IPUMEHSATH COOTBETCTBYIOILIHE
[TOHSATHS IIPU ONIMCAHUU CTPOEHHUS U CBOWCTB HEOPIraHUYECKUX BEIIECTB
W WX IPEBPAILCHUM; BBISBIIITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMH M TPEACTABICHUAMU JPYTHUX €CTECTBEHHO - HAYYHBIX
IPEAMETOB

1.3

BiiajeHne OCHOBHBIMHM METOJAaMHM HAay4YyHOI'O ITO3HAHMUS BEIIESCTB H
XUMHUYECKUX SBJICHUN (HaOIIO/ICHWE, HW3MEpPEHUE, SKCICPUMEHT,
MOJICTTHPOBAHMNE)

1.4

ChopMUPOBAaHHOCT YMEHUK ONPEACISTh BaJEHTHOCTh W CTCTCHBb
OKHCJICHUSI XUMHWYECKHX DJIEMEHTOB B COECAWHEHUSX PA3TAYHOTO
cocTaBa, BHUJI XHMHYECKOM  CBs3M  (KOBaJ€HTHAas, HWOHHAas,
MeTaJLIMYECKasi, BOAOPOIHAS) B COCAUHECHUAX, TUI KPUCTAINTNYECKOU
peIIeTKH KOHKPETHOT'O BEIIeCTBa (aTOMHAs, MOJICKYJISIpHAs, WOHHas,

MeTaJJInYecKas)




1.5

ChopMUPOBAHHOCTh YMEHUN OMPEACNSITh XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUN

1.6

CdopMUPOBaHHOCTh YMEHHSI KJIACCH(PUITUPOBATH XUMUYIECKUE PEAKITHH
M0 Pa3TUYHBIM IPU3HAKaM (YUCITY M COCTaBY PEarupyroIIUX BEIICCTR,
TEIJIOBOMY d3(P(DEKTy peakiuyd, W3MEHEHHIO CTENEeHEeW OKUCICHUs
PJIEMEHTOB, 0OPATUMOCTH PEaKIUM, YIACTUIO KaTaau3aTopa)

1.7

ChopMUPOBAHHOCT, YMEHUW  COCTABJISATh ypaBHEHUS  peakiui
Pa3IMYHBIX THUIOB, TOJHBIE W COKpAIICHHbIC YPAaBHEHUSI pEaKIUi
WOHHOTO OOMEHA, YUYUTHIBAsI YCIOBUS, MIPU KOTOPHIX ITHU PEAKIIUU UYT
10 KOHIIA

1.8

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MMPpOBOAUTH PCAKIUU, MOATBCPKIAOIINC
Ka4eCTBCHHBIM COCTaB Pa3INYIHBIX HCOPTaHUYCCKHUX BCIICCTB,
PAaCIIO3HABATb OIIBITHBIM IIYTCM HOHBI, IMPUCYTCTBYIOIIHNC B BOJIHBIX
PaCTBOPAX HCOPTAHNYCCKHNX BCIICCTB

1.9

C(l)OpMI/IpOBaHHOCTL YMGHI/Iﬁ PACKpbIBATh CYHIHOCTH OKHUCIIMTCIBbHO-
BOCCTAaHOBHUTCIIBHBIX peaKm/Iﬁ IMoCpcaACTBOM COCTaBJICHUA
QJICKTPOHHOT'O OajaHca dTuX pCaKHI/Iﬁ

1.10

CpopMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKOM PEaKIK OT PA3IMYHBIX (PaKTOPOB

1.11

ChopMUPOBAaHHOCTh  YMEHHUM  OOBACHATH  XapaKTep CMEIICHUs
XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JCUCTBUS
(mpunuun Jle Hatenne)

OO61ast 1 HeOpraHUYECKask XUMUS

2.1

CdopMUpOBaHHOCTh yMEHHI pacKpbeiBaTh cMbich [lepuoamueckoro
3aKOHA .. MenneneeBa 151 JIEMOHCTPUPOBATH ero
CUCTEMATH3UPYIOLIYI0,  OOBACHUTENbHYIO UM  MPOTHOCTUYECKYIO
byHKIIH

2.2

CdhopMUPOBAaHHOCTh YMEHHI XapaKTEPU30BATh AICKTPOHHOE CTPOCHHUE
ATOMOB XHMHYECKMX »dJeMeHTOB 1-4 mnepuonoB Ileproamueckon
cucTeMbl xuMmuueckux osiemeHToB .M. MengeneeBa, HCHonb3ys
MOHATHS «S-, [P-, O-3JICKTPOHHBIC OPOUTAIN», «IHEPrETHUCCKUE
YPOBHU»,  OOBSCHATHP  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMUYECKUX 3JIEMEHTOB M HMX COCAWHEHUM 110 MEPUOJaM W TpyIam

[lepuoauueckoit cucteMbl XuMHU4ecKux 3nemeHToB [[.1. Menaeneena




2.3

ChopMUpPOBAHHOCT, YMEHUN XapaKTEpU30BaTh (OMUCHIBATH) OOIIUE
XUMUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHUE  TIEHETHMYECKOM  CBA3M  MEXIY
HEOPraHMYEeCKUMU  BEIIECTBAMU € MOMOIIBI0  ypaBHEHUH
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUIMA

2.4

ChopMUPOBAaHHOCT, ~ YMEHUH  YCTaHABIWBATH  IPUHAJIEIKHOCTH
HEOPraHMYECKUX BEIIECTB MO MX COCTaBY K OIpPEEICHHOMY KIaccy,
(rpynmne) coenuHeHui (IPOCThIe BEIIECTBA - METAJIBI U HEMETAJUIbI,
OKCH/IbI, OCHOBaHUSI, KUCJIOTHI, aM(OoTepHbIE THAPOKCUIBI, COJIH)

2.5

CopMUPOBAHHOCTh YMEHUHN MCMOIB30BATh XMMHUYECKYI0 CUMBOJIMKY
TSl COCTaBJICHUSI (DOPMYJT BEILIECTB M YPABHEHUN XMMUYECKUX PEAKIIHM,
cucrematndeckyro HoMmeHkarypy (IUPAC) u TpuBHanbHBIC HAa3BaHUS
OTJICJIbHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbIi ra3, YrieKUCbli ras,
aMMUaK, TalleHas U3BeCTh, HeralleHas: U3BECTh, MUThEBas COJIA, MUPUT

W Apyrue)

2.6

ChopMUPOBaHHOCT YMEHHUN XapaKTEpPU30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTaHUYECKUX BEIECTB PA3TUIHBIX KJIACCOB,
MOJITBEPKAATh  CYIIECTBOBAHHUE  TIE€HETUYECKOM  CBSI3M  MEXIY
HEOPraHMYECKUMHU  BEIIECTBAMH  C MOMOIIBI0  YpaBHEHUH
COOTBETCTBYIOIMX XUMHUECKHX PEaKIUi

2.7

CopMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBHIMOJIHATH XUMHUYECKUN
ODKCIIEPUMEHT (pa3lioKeHHE TMEepPOKCHAa BOJAOpOAa B MPUCYTCTBUU
KaTajan3aTropa, OMpeiesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIIBHOTO HMHAMKATOpPA, BIMSHUE pa3IWYHBIX (PAKTOpOB Ha
CKOpPOCTh XMMHUYECKOW peaklud, peakiuu HOHHOro oOMeHa,
KauyeCTBEHHBIE PEaKIIMU Ha Cylb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHUS, PEUICHUE SKCIEPUMEHTAJbHBIX 3a/lad [0 TeMam
«Metamb» n «HemeTambl») B COOTBETCTBUM € MpaBUIaMU TEXHUKHU
0e30macHOCTH TpU OOpAIlIeHHH C BEHeCTBAaMH M J1abOpaTOPHBIM
000pyIOBaHUEM; MPEACTABIATh pe3yJbTaTh XUMHUYECKOTO
DKCIIEpUMEHTa B (QopMe 3amucu YpPaBHEHUN COOTBETCTBYIOIIHUX
peaknuii 1 HOPMYITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB

2.8

ChopMHUPOBAaHHOCT, YMEHHM COOJIFOAATh MPaBWJIa  IOJIB30BAHHS
XUMUYECKOW Mocyq0oil M J1abopaTOpHBIM OOOPYJOBAaHHEM, a TaKkKe
MpaBWiIa 0OpaIeHus: ¢ BEMIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMHU
MO BBIMOJHEHUIO JA00OPAaTOPHBIX XUMHUUYECKUX OMBITOB

2.9

ChopMUPOBAHHOCTh YMEHHU I XapaKTepHU30BATh XUMHUUECKUE MPOIIECCHI,
JIe)KalUe B OCHOBE IPOMBIIUIEHHOIO ITOJIYYEHUSI CEPHOM KHCIIOTHI,

aMMHaKa, a Takxe chOPMUPOBAHHOCTD MPECTABICHUM




00 O0OWKX HAy4YHBIX MPUHLIMIAX U IKOJOTMYECKUX MpoliaemMax
XUMHYECKOr0 MPOU3BOJICTBA

XUMHUA 1 )KU3Hb. PacueTsl

3.1

ChopMUPOBAHHOCTh MPEJCTABICHUN O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KAapTHUHBI MHUpPa, POJA XUMHU B TO3HAHUH
SBJICHUN MpUPOAbl, B (OPMUPOBAHUMU MBIIUICHUS W KYJbTYpPHI
JTMYHOCTH, €€ (PYHKIMOHATBLHOW TIpPaMOTHOCTH, HEOOXOAUMOMW st
pelieHns TPaKTHYECKUX 3a]ad M OKOJIOTHYECKH OOOCHOBAaHHOTO
OTHOIIEHHUS K CBOEMY 3I0POBBIO M TPUPOJTHOM Cpefie

3.2

CopMUPOBAHHOCTh YMEHHUM KPUTHUECKU AHATU3UPOBATH XUMHUECKYIO
uH(pOpMAIIMIO, TMOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpejacTBa
MacCOBOM KOMMYHHKAIUH, ceTh IHTepHEeT u npyrue)

3.3

ChopMHUPOBAaHHOCT yMEHUM COOJIOJaTh MpaBUia IKOJIOTHUYECKHU
[1eJ1eCO00pa3HOro TOBEACHHUS B OBITY M TPYIOBOM AESTEIBHOCTH B
[eJITX COXPAHEHHSI CBOETO 3/IOPOBBS M OKPYKAIOIIEH MPUPOTHON CPEIbI

3.4

Oco3HaBaTh ONACHOCTH BO3I[€ﬁCTBHH Ha  JKHUBBIC OpraHU3MBbI
OIIPCACIICHHBIX BCIICCTB, IOHNMAA CMBICJI ITOKAa3aTCIIA HI[K, ITOACHATDH
Ha IIpUMEpax CITOCOOBI YMCHBHICHUA U MPCOAOTBPALICHUA X BPCOAHOI'O
BO3II€ﬁCTBPIH Ha OpraHu3M 4CJIOBCKA

3.5

CdopMUpOBaHHOCTH yMEHUH MPOBOJIUTH BBIUUCIICHUS c
MCIIOJIb30BAHUEM TIOHSITHS «MaccoBas JOJIsl BEIIECTBA B PacTBOPE»,
00BbEMHBIX OTHOIICHWH Ta30B MPH XUMHUYCCKUX PEaKIHUIX, MaCChl
BeIlleCTBa WM 00beMa Ta30B 0 M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce WIM O0BEeMY OJHOTO W3 Y4YacTBYIOIIUX B PEAKIIUU BEIIECTB,
TEII0BOTO 3¢ (eKTa peaklum Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCHICCTB, IIPCBPAIICHNA M COXPAHCHUA SHCPIUU

IIpoBepsieMble 3JIeMEHTBI COEPKAHUS

Kog [TpoBepsieMbIi 3JIEMEHT COJICpKaHUsI
1 TeopeTnyeckre OCHOBBI XUMHUH
1.1

XUMUYECKUA 3yeMeHT. AToM. Snpo aroma, H30TOIbI.

aTOMOB

DNIeKTpOHHAS

000s09YKa. DHEPreTHUECKNe YPOBHU, TOAYPOBHA. ATOMHBIE OpOUTaIH, S-, P-,
d-asteMenTBI. OCOOCHHOCTH PACHpPECIICHUS JJCKTPOHOB 1O OpOUTANSAM B
ATOMax JIEMEHTOB TIEPBBIX YETHIPEX MEPHUOOB. DICKTPOHHAS KOHPUTYpaIUs




1.2

[Tepronnueckuil 3akoH U [lepuonanyeckas cucreMa XUMUYECKUAX DIIEMEHTOB
JI.1I. MenneneeBa. CBsA3p NEPUOAMYECKOTO 3akoHa M Ilepmonmueckon
CHUCTEMBI XUMUUECKUX 31eMeHTOB [[.J1. MenaeneeBa ¢ COBpEMEHHOM TEOPUEH
CTPOCHMSI AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKUX
HJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX M CIOKHBIX BEIIECTB MO Tpynmam u
nepruoaM. 3HAYCHUE NEPUOIUYECKOr0 3aKOHA B PA3BUTUH HAYKHU

L3 Ctpoenue BellecTBa. XHUMHUYECKas CBS3b. BHIBl XUMHUYECKOW CBSI3U
(koBaJIeHTHAsT HETOJISIpHAs W TOJIApHAsi, MOHHAs, MeTajundeckas). MoHbI:
KaTUOHBI U aHUOHBL. MexaHu3Mbl 0Opa30BaHUs KOBAJCHTHON XUMUUYECKOU
cBs131 (0OMEHHBIN ¥ JOHOPHO-aKIIENTOPHBIN). BogopoHas cBs3b

1.4 |BajneHTHOCTb. DJIEKTPOOTPHUIIATEIbHOCTh. CTENeHbh OKUCIICHUS

L5 BemectBa MOJEKYISPHOTO M HEMOJEKYJISPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BENIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOWMCTBA BEHIECTB OT THUMA KPHUCTALUIMYECKOW pENIeTKH.
[TonsiTHe O JUCHEPCHBIX cHCTeMax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBasi 10Ji BEIIECTBA B paCTBOPE

16 Knaccudukanus HEOPraHMYECKUX COEIMHEHU. Homenknarypa
HEOPraHMYECKUX BEILIECTB

1.7 .
Xumuueckass — peaknus. Kiaccudukaimms — XUMHUYECKMX — peakiuil B
HEOPraHMYEeCKOM M OpPraHMYecKOil XHWMHHU. 3aKOH COXPaHEHHUS MacChl
BEILECTB, 3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPrUA IPU XUMUYECKUX
peakusx

1.8 |CkopocTh peakmuu, €€ 3aBUCUMOCTD OT Pa3IUIHBIX (PaKTOPOB

1.9
OOpatumMble peaknuu. XUMHYEeCKoe paBHOBecue. DaKTOphI, BIUAIONINE Ha
cocTosiHMEe XuMHuueckoro pasHosecus. [Ipunnun Jle [latense

1.10 DIIEKTPOJIUTH . CunpHBIE U cnadbie 3eKTponuThl. Cpena

TpO YecKasi AUCCOIUALIUS euc € DJIEKTPO pen
BOJAHBIX PACTBOPOB BEIIECTB: KHUCHAas, HEUTpalibHas, IIeouyHas. Peakiuu
WOHHOTO OOMEHa

1.11 |OkuCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIITMHI

2 Heoprannueckast Xumus

2.1

Hemeramnel. Ilonoxenune HemetauioB B llepuogndeckoit  cucreme
xuMHUIeckuXx deMeHToB [[.M. MenaeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB.
du3uyecKue CBONCTBA HEMETAIJIOB. AJUIOTPOIHS HEMETAJIOB (Ha IpUMepe

KHCJI0pOJia, cepbl, pocdopa u yriepoa)




2.2

XUMHUYECKUE CBOMCTBA Ba)KHEUIIMX HEMETAUIOB (TalOr€HOB, CEphI, a30Ta,
docthopa, yriepoga W KpEeMHHUS)) U UX COCIUHEHHH  (OKCHUJOB,
KUCJIOPOJICOJIEPKAIIUX KHUCJIOT, BOJAOPOAHBIX coeauHeHuit). Ilpumenenue
Ba)KHCUIIIMX HEMETAJJIOB U UX COCAMHCHUM

2.3

Mertauibl. [lomoxenue MmeramwioB B llepuoanueckoi cucteMe XMMHUUYECKUX
hnemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX
o0osouek aTtoMoB MeTaioB. OOmme Quznueckue CBOWCTBA METAJJIOB.
CriiaBbl METAJIOB. DNEKTPOXUMUYECKUM psiJl HATPSHKEHU METaJIJIOB

2.4

XHUMHUYECKUE CBONCTBA BaXKHEUIIUX METAJIOB (HATPUM, Kaluid, KaJbIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, JKeJIe30, Me/Ib) U UX coeauHeHui. OO0uue
criocoObl MoTyueHust MeTajuioB. [IlpuMeHeHne MeTaJuIoB B OBITY M TEXHHUKE

2.5

['ecHeTHUeCcKass CBSI3b HCOPTaHUYCCKHUX  BCHICCTB, IMPUHAIJICKAININX K
A3JIMYHBIM KJIaCCaM

XUMHUA U )KU3Hb

3.1

Ponp xuMum B oOecreueHnu 3KOHOFH‘1€CKOﬁ, BHepl“eTI/I‘{eCKOﬁ Hu HI/IIIIGBOﬁ
6630HaCHOCTI/I, pPa3sBUTUN MCIAUTINHBI. IlonsaTue o HAaYYHBIX MCTOJaX ITO3HAHHA
BCIICCTB U XUMHWYCCKUX pCaKHI/II;'I

3.2

[IpencraBienus 00 OOMIMX HAy4YHBIX MNPUHIUIAX [TPOMBIIUIEHHOTO
MOJIyYEHUsI BaXKHEHIIMX BellecTB. UeloBEK B MUPE BELIECTB U MaTEPUAJIOB:
Ba)KHEWILINE CTPOUTEIbHBIE MAaTepuajbl, KOHCTPYKIIMOHHBIE MaTEpHalIbl,
KpacKH, CTEKJIO, KepaMHuKa, MaTepHalbl IJis 3JIEKTPOHUKH, HAHOMATEpPUAJIbI,
OpraHUYeCKUEe U MUHEPAJIbHBIE Y100peHus

3.3

XUMHS M 30pOBbE YEJIOBEKa: IMpaBUJia HCIOIB30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, IMpaBuia OE30MacHOr0 HMCIOJIb30BAHUS MpenapaTtoB OBITOBOM
XUMHUU B TTIOBCETHEBHOM KU3HU




YUYEBHO-METOJMYECKOE OBECIEYEHME OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 YYEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymon W.I'., CnaakoB C.A. AxunonepHoe
obmectBo «M3natenscTBO «IIpocBemnieHue»
* Xumus. 11 xnacc. I'abpuensa O.C., Octpoymon W.I'., CnaakoB C.A. AxunoHepHoe
obmectBo «M3naTenscTBO «IIpocBerienne»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

1.0.C.T'abpuensu, I'.I'.JIpicoBa «Xumusa Metoguueckoe nocodre — 0a30BbIi yPOBEHb) -
M.: Ipoda 2022 rox.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O011ast XxuMusi B TeCTax, 3ajadax, yrupaxHEHUsIX.
11 kmace» — M.: Jlpoda, 2023 rox.

3. O.C.T'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 xnacc: KonTposbHbIe U
IpOBEepOUHbIE padOTHI K yueOHUKy». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckas «Xumust 11 knacc: HactonbHast kHura
s yaurens». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc: HactonpHas kHuTa
s yaurens». Yacts 2 — M.: Ipoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I".OctpoymoBa «3amauu 1Mo XUMHUHU U CITOCOOBI UX
permenus» - M.: «/Ipoday, 2021ros.

7. B.I'. lenucoBa «Xumus 11 knacc noypounsle miansl no yueOuuky O.C.I'abpuensina,
I'.T".JIsicoBoi» - Bosrorpaa» Yuutens 2018ro.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JInnko «Tectsl mo xumuu 11 knaccy, - M.: Dk3aMeH,
20109r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET

https://myschool.edu.ru/

https://sferum.ru/?p=dashboard schoolld=203803306

https://resh.edu.ru/

http://www.chemnet.ru I'azeta «Xumus» u calt 17151 yuutens «5 uny Ha ypOK XHUMHI
http://him. 1september.ru Equnas xomekus LIOP: TlpenmerHas komnekmus « XuMUs»
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-Hay4YHBIE
skcriepuMenThl: xumus. Komneknus Poccuiickoro o6mieo0pa3oBaTebHOTO MOpTaIa
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onmuMnuana nikOIbHIUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckas XUMUSA: IICKTPOHHBIA YUEOHUK IS CpeaHEi
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: IEKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJIIEIK: XUMHUS

http://www.chemistry.ru JucranimoHHas oJIUMMHUaaa o XUMUH:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTelIbHbIN MPOEKT
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