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MOSCHUTEJBbHAS 3AIINCKA

[MporpamMa TO XMMHUM Ha YpOBHE cpenHero ooOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
OenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6 obOpaszoBanuu B Poccuiickoit ®enepanum»,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHHUS QeneparbHOW 00pa30BaTEIbHON MPOTPAMMBI CPETHETO OOIIEeTOo
obpazoarnsa (DOIlI COO), mpencraBmeHHBIX B DenepalbHOM TOCYJApPCTBEHHOM 00pa30BaTEIbHOM
cragnapre COOQO, ¢ yuérom Konmemnuu npenogaBanus y4eOHOTo mpeaMera «XUMUs» B 00pa3oBaTEIIbHBIX
opranmzanusix Poccuiickoii ®Denepanuu, peanu3ylOIIMX OCHOBHBIE O0pa3oBaTeNIbHBIE MNPOTPAMMBI, H
OCHOBHBIX TIOJIOKeHHH «CTpaTeru pa3BUTHs BocmuTaHusa B Poccuiickoit @enepannn Ha nepuoxn mo 2025
roga» (Pacopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOIXOAOB K pa3pabOTKE MPOTpaMMBl MO XHMHH, K OIpEIeNeHHI0 OOILIeH cTpaTreruu
o0OydeHUs, BOCIIUTAHUS W Pa3BUTHs OOYUaIOMIMXCS CPEIICTBAaMHU ydeOHOTo mpeamera «Xumusy» mis 10-11
KJIlacCcOB Ha 0a30BOM ypOBHE COCTaBWIM KOHIENTyaidpHble monmoxkenuss OIOC COO o
B3aMOO0OYCIIOBJICHHOCTH LIENeH, COlepKaHus, pe3yabTaTOB 00y4YeHHUs ¥ TPeOOBaHHI K YPOBHIO MOATOTOBKU
BBIITYCKHHUKOB.

XuMudeckoe oOpa3oBaHWE, IIOJydaeMOe BBITYCKHHKAMH OOIIe00pa3oBaTeNbHOW OpraHU3aIHH,
SIBIISIETCS HEOTHEMIIEMOM YacThi0 MX 00pa3oBaHHOCTH. OHO CITY’KUT 3aBEPLIAIONINM 3TAlloM pealn3alu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOUEBBIX IICHHOCTEH, NPHUCYIIMX NEIOCTHOH CHCTEMe
XMUMHYECKOro 00pa3oBaHMs. OTH IEHHOCTH KacaloTCsl IMO3HAHWS 3aKOHOB MPHPOABI, (HOPMHUPOBAHUS
MUPOBO33pEHHS U OOMIeH KYJIbTYphl YeJIOBEKa, a TAKKE DKOJOTHMYECKH OOOCHOBAHHOTO OTHOINCHHS K
CBOEMY 3JI0POBBIO U MPUPOIHOU cpene. Peanmm3yercst xumudeckoe o0pa3oBaHue OOYdYaAIOMIMXCS HA YPOBHE
CpefiHero oO0Inero oOpa3oBaHUs CPEACTBAMH Y4eOHOTO mpeaMeTa «XUMHM», COJACPKAHUE M TOCTPOCHHE
KOTOPOTO ONpe/AeiCHbl B MPOrpaMMe MO XMMHHU ¢ y4ETOM CHCIU(PUKH HAYKH XUMUHW, ¢€ 3HAYCHUS B
MMO3HAHWM MPHUPOJBI M B MaTEPHATLHON JKM3HH OOIIECTBA, a TAKXKE ¢ YUETOM OOIIUX LIENCeH W NMPUHIIUIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBl CpeiHero odmiero oOpa3zoBanusi B Poccuiickoit
®depepanuu.

B 00yuennn xuMuu 60JbIIOE 3HAYCHNUE UMEET IKCIIEPUMEHT. AHATIH3UPYS PE3YNIbTaThl IPOBEAEHHBIX
OIIBITOB, y4alIuCCsa Y6C)KI[aIOTC$1 B TOM, 4YTO T€ HJIM MHBIC TCOPCTUUCCKUC MPCACTABIICHUA COOTBCTCTBYIOT
WIH TPOTUBOPEYAT PEalbHOCTH. TOJNBKO OCYIICCTBISAS XUMHUYCCKUI HSKCIEPUMEHT MOXKHO TPOBEPUTH
JOCTOBEPHOCTh MPOTHO30B, CJCNAHHBIX HA OCHOBAaHHH TEOPUHU. B mpoliecce 3KCIEepUMEHTANBHOW paboOThI
ydaluecst MPHOOPETAIOT OIBIT O3HAHUS PEATbHOCTH, SIBJISIFOIIUIICS Ba)KHBIM 3TarioM (OPMHUPOBAHHS Y HUX
yOeXICHHI, KOTOPBIE, B CBOIO 0YEPE/ib, COCTABIISIFOT OCHOBY HAYYHOTO MUPOBO33PEHUS .

Peanuzanust yka3aHHBIX IleJieii BO3MOXXKHA TIPU OCHAIICHWHM IIIKOJLHOIO KaOWHeTa XHMHHU
COBpPEMEHHBIMH TIpHOOpaMu M 000pynoBaHHWEM. B paMkax HaloHalbHOTO Tpoekta «O0pa3oBaHHE» 3TO
CTaJO0 BO3MOXKHBIM OJlarozaps CO37aHWI0 B OO0INEe00pa30BATENBHBIX OPTaHU3ALMUSAX, PACIONIOKEHHBIX B
CENTbCKOW MECTHOCTH U MaJlbIX rOpojiax, IIEHTPOB 00pa30BaHUsI €CTECTBCHHOHAYYHON M TEXHOJIOTUYCCKOM
HanpasieHHocTel «Touka pocra». BHenpeHnue 3toro 000OpymOBaHHUS IMO3BOJUT KaueCTBEHHO H3MEHHTH
mponecc 06yquH;1 xumun. KoanuecTBeHHEIE OKCIICPUMCHTBLI  IMO3BOJIAT II0JIydaTb JOCTOBECPHYIO
HHPOPMAIIUIO O TPOTEKAHWU TEX WJIM WHBIX XMMHUYECKUX TpoIleccax, O CBOicTBax BeimecTB. Ha ocHOBe
MOJTYYCHHBIX SKCIICPUMEHTATLHBIX JJAHHBIX 00y4aeMbIe CMOTYT CAMOCTOSITEBHO JIeNIaTh BBIBOBI, 0000I1aTh
PE3YIbTAThl, BBIABIATE 3aKOHOMEPHOCTHU, YTO OJJHO3HAYHO GYI[CT CHOCO6CTBOB3TB ITOBBIICHUIO MOTHBAIINN
00yYeHUS MKOJILHUKOB.

Lentpsl 00pa3oBaHusl €CTECTBEHHOHAYYHOH HampaBieHHOCTH «To4yka pocTta» co31aHbl C LENbI0
pa3BUTHS y OOYYarOIIMXCS €CTECTBEHHOHAYYHOM, MaTeMaTHYeCKOW, WH(GOPMAIMOHHOW I'PaMOTHOCTH,
q)OpMI/IpOBaHI/ISI KPHUTUYCCKOI'O )51 Kp€aTuBHOI'O MBIIIJICHUA, COBCPIICHCTBOBAHUA HaBbIKOB
€CTECTBEHHOHAYYHON HAIPaBJICHHOCTH, a TAaKXKe JJIsl MPaKTHYECKOH OTpabOTKH yueOHOro maTtepuala Io
yueOHOMY MIpeaMeTy «XUMUs».

XUMHUSI KaK DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HWIpaer ocoOyl polb B COBPEMEHHOM
LUUBUIN3ALMHY, B CO3aHUN HOBOM 0a3bl MaTepHaIbHOM KyJIbTYpbl. OHa BHOCHT CBOH BKJIaJ B YOpMHUpPOBaHUE
PalMOHAJIBHOIO HAYYHOI'O MBILUIEHUS, B CO3aHUE LIEJIOCTHOIO MPEJCTABICHUS 00 OKPY>KaIOIIeM MUpPE Kak
0 €IMHCTBE MPHUPOJIBI M YeJI0OBEKa, KOTOpoe (POPMHUPYETCsl B XUMHH Ha OCHOBE TIOHMMAaHUSI BEIIECTBEHHOTO
COCTaBa OKPYXKAIOLIETO MHpa, OCO3HAHUS B3aUMOCBS3M MEXAYy CTPOCHUEM BEILIECTB, UX CBONCTBAMH U
BO3MOKHBIMH 00JIaCTSIMHA IPUMEHEHHUS.



TecHO B3aMMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMH, XMMHMsI CTajla HEOTHEMIIEMOM YacCThbIO
MHUPOBOH KYJIBTYpBI, HEOOXOAMMBIM YCIOBHEM YCIIEIIHOTO TPYyJa M XHW3HH KaXKJOro 4iICHa OOIecTBa.
CoBpeMeHHas XUMHS KaK HayKa CO3MAaTeIbHas, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBiieHa Ha pelleHue
TII00aMBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHSI YEIOBEYECTBA — CHIPHEBOW, JHEPreTHUYECKOW, MHIIEBOM,
JKOJIOTHYECKOM OE30MMacCHOCTH M OXPaHBI 37[0POBbSL.

B cooTtBercTBHM ¢ OOMIMMH LEISIMA M MPUHLIWIAMU CPEIHEr0 OOIIero oO0pa3oBaHUs COACpKaHHUE
npeamera «Xumus» (10-11 kmaccel, 6a30BbIi YPOBEHb M3YYEHUs) OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha
OOMIeKYIBTYPHYIO ITOATOTOBKY OOYYAIOMIMXCS, HEOOXOAMMYIO WM JUIsl BBIPAOOTKH MHPOBO33PEHUECKHUX
OPHEHTHPOB, YCHEIIHOTO BKIIOYEHHS B JKM3Hb COIMyMa, NPOJODKEHHS OOpa30BaHUS B Pa3IMUHBIX
001acTsIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XHUMHEH.

CocTraBnsomuMi  nipenMeTa «XUMHS» SBIAIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHSI» U
«O0mIas 1 HeopraHW4ecKass XUMHUI», OCHOBHBIM KOMIIOHEHTOM COJEPKAaHHSI KOTOPBIX SIBIISIFOTCSI OCHOBBI
0a30BOIi HAYKH: CUCTEMa 3HAHUI MO0 HEOPraHMYECKON XMMHUU (C BKIIOYCHHUEM 3HAHHMN U3 OOIIe XUMUH) U
oprannyeckoil xuMuu. PopMHUpOBaHHUE JAHHON CHCTEMBI 3HAHWW TPW M3YYCHHH TpeaMeTa 00ecreunBacT
BO3MOXKHOCTh PaCCMOTPEHHS BCETO MHOTOOOpAa3Hs BEIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPHH
XUMUHU.

Crpykrypa coaepxaHusi KypcoB — «Opranndeckas xumus» u «OOmIas U HeOpraHu4ecKasi XHUMHEsDY
chopMupoBaHa B MPOrpaMMe IO XMMHHU Ha OCHOBE CHCTEMHOTO MOAX0/Ia K U3yUeHUIO yUeOHOro MaTepuaia
1 O0O0yCJOBIiEHA HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUH Ha OIpPeNelIEHHBIX TEOPETUIECKUX
ypoBHsX. Tak, B Kypce opraHn4eckoif XMMHH BEIIeCTBa PACCMaTPUBAIOTCA HA YPOBHE KJIACCHUECKOM Teopuu
CTPOCHHUS OPraHUYECKHUX COCIUHEHUH, a TakXke Ha YpPOBHE CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX
MIPeICTaBICHUH O CTpoeHNH: BemecTB. CBeneHus 00 n3ydaeMbIX B Kypce BEIIeCcTBaxX JAIOTCS B PA3BUTHH — OT
YTJIEBOJOPOJIOB JIO CIIOKHBIX OHOJOrMYECKH AKTHBHBIX COCAMHEHHMHA. B Kypce OpraHM4eckol XUMUU
MOJNYYaloT pa3BuTHE C(HOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs IEpBOHAYAILHEBIC
MIPENICTABICHUSI O XMMHYECKOW CBSI3U, KIACCH(PHKAIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB
BEIIECTB OT UX CTPOEHUS, O XUMHUYECKON peakLny.

[Tox HOBBIM yriioM 3peHHsI B IpeaMere «XHUMUs» 0a30BOTO YPOBHS paccMaTpHBaeTCsl U3yYCHHBIA Ha
YpPOBHE OCHOBHOTO OOMIEr0 OOpa3oBaHUS TEOPETHUECKH MaTepuanl W (DaKTOJIOTHYECKHE CBEIEHHUS O
BEIIECTBAX W XMMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas W HeOpraHWYecKas XHMHUSD»
o0yJarmumMcs TPEIOCTABISACTCS  BO3MOXXHOCTh OCO3HATh 3HAYCHHE IEPUOJUYECKOr0 3aKOHA C
00IIeTeOPEeTUIECKUX W METOJOJIOTUIECKHUX TMO3UIHMA, TIIy0Ke MOHITh UCTOPHUYECKOE M3MEHEeHHne (PpyHKIHUN
ATOTO 3aKOHA — 0T 0000MIaroIIeH 10 OOBICHSIONIEH 1 TPOTHOZUPYIOMIEH.

Envnas cucrema 3HaHMKW O BaXKHEWIIMX BEIIECTBAaX, HMX COCTaBe, CTPOCHMM, CBOMCTBaxX M
MPUMEHEHUH, a TaKkkKe O XHMHUYECKUX PEaKIHAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsiercss B Kypcax 10 u 11 kiaccoB 3aeMEHTaMu COAEp)KaHUs, UMEIOIIMMHU KYJIbTYPOJIOTUYECKUNA U
MPUKIIAJHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XMMHUU C IPYTUMHU HayKaMH,
pacKkpbeiBalOT €€ poNb B TIO3HABATEIBHOM W TPAKTHUECKOW JEATEIBHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCIHUTAHUIO YBAXEHUS K MPOIECCY TBOPUYECTBA B O0JACTH TEOPHH W MPAKTUYCCKUX MPUIOKCHUNA XUMHH,
ITOMOTAFOT BBHITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX TPoOIeMax, CBI3aHHBIX
C XMMHEH, KPUTHUECKH OCMBICIMBATh UHPOPMAIMIO M TMPUMEHATH €€ JUIsl MOMOJHEHHsI 3HAHUH, pelIeHus
WHTEIJIEKTYa bHBIX M OKCIEPUMEHTAIBHBIX HCCIEOBATEIbCKUX 3a7ad. B 1emom conmepkanue ydeOHOTO
npenMera «XUMHS» JaHHOTO YPOBHS HW3yYEHUS OPHUEHTUPOBAaHO Ha (HOPMUPOBAHUE Y OOYYarOIIMXCS
MHUPOBO33PEHUECKON OCHOBBI JJIsi IOHUMaHUST (QUIOCOPCKUX WeH, TAKMX KakK: MaTepUalbHOE €IMHCTBO
HEOPTaHWYECKOTO M OPTraHMYECKOTO MHpPa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHEM,
[I03HABAEMOCTh MPHUPOAHBIX SBJICHUM MyTEM SKCHEPUMEHTAa U PELICHUS MPOTHUBOPEUUN MEXKIYy HOBBIMHU
(akTaMH M TEOPETHMYECKHMH MPEIINOChUIKAMH, OCO3HAHWE POJIM XUMHH B PELUICHUH SKOJOTHYECKHX
npobieM, a Takxke MpoodiieM cOepeKeHHS YHEPTETHUECKUX PECYPCOB, ChIPhS, CO3JIAHMS HOBBIX TEXHOJIOTUH U
MaTepHasoB.

B mnane pemeHus 3amad4 BOCHUTAHHSA, Pa3BUTHSI M COIHAIM3AWU OOYYArONIMXCS TPUHSTHIC
MIPOTPaMMOM TI0 XMMHH TTOAXOJIBI K OTPECTICHUIO COEPKaHUS U MOCTPOSHUS MIpeaMeTa MpeayCMaTprUBaOT
(hopMHpOBaHNE YHHBEPCATBHBIX y4EOHBIX NEHCTBH, NMEIONINX 0a30BOe 3HAYEHHE MJIS PA3IMYHBIX BHIIOB
JESITeNIbHOCTU: PELICHUs] MpoOiieM, TMOWCKa, aHaau3a U 00paboTkW MHPOpMAIMK, HEOOXOAUMBIX IS
MIPHOOPETEHHSI OIBITAa MPAKTHYECKON M MICCIeNOBATENBCKOM JIEATENbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B
TTO3HAHUH XUMUH.



B npaxtuke npernogaBaHus XMMUM Kak Ha YPOBHE OCHOBHOT'O O0LIEro 0Opa3oBaHUsl, TaK U Ha YPOBHE
cpenHero oOmiero oOpa3oBaHMs, NPH ONPEACICHHN COJACP)KATEIbHONW XapaKTePUCTUKHU LeNed H3ydeHHs
npeaMeTa HampaBiIeHHEM NEePBOCTENCHHOW 3HAYMMOCTH TPAAWLUOHHO MpHU3HAETCS (POpMUpPOBAHHE OCHOB
XMMUYECKOM HayKu Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTUUECKON NESTEIbHOCTU YEIOBEKA U
KaK OJHOIO M3 KOMIIOHEHTOB MMPOBOM KyJbTyphl. C METOIMYECKOW TOUKM 3pEHMsS TakKoH IOOXOX K
OTIpeICNICHHIO LeNeii N3yueHHs peAMeTa SIBISICTCSl BIIOJIHE ONPaBAaHHBIM.

CormnacHO AaHHOW TOYKE 3PEHUs TIIaBHBIMH LEISIMU H3YYEHHUs TMpeaMera «XuMHsS» Ha 0a30BOM
ypoBHe (10 —11 xi1.) siBIIATOTCSA:

e (QopMupOBaHHE CHCTEMbl XMMHUYECKHX 3HAHMHA KaK Ba)KHEHIIEH COCTaBISIOMIEH ecTECTBEHHO-
HAYYHOUM KapTHHBI MUPA, B OCHOBE KOTOPOH JIeXKAaT KIIIOYEBBIE MOHATHS, (PyHIaMEHTaTbHBIE 3aKOHBI
U TEOPHM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHE M IOHHUMAaHUE CYIIHOCTH IOCTYIHBIX
00001IeHNH MHPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMJIGHHE C HCTOPUEH HUX PAa3BUTUS U
CTaHOBJICHHUS;

e (QopMmupoBaHHE U pa3BUTHE NPEACTABICHUH O HAYYHBIX METOJIaX MO3HAHUS BELIECTB M XMMUYECKUX
peaknuii, HEOOXOOUMBIX IJisi NMPUOOPETeHHs YMEHHH OpUEHTHUPOBAThCS B MHUpE BELIECTB H
XMMUYECKUX SBJICHUH, HMEIOLINX MECTO B IPUPOJE, B MPAKTHUECKON U OBCEIHEBHOM KU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB [EATEIBHOCTH, CBSI3aHHBIX C HAOMIOACHUEM M OOBSCHEHUEM
XUMHYECKOTO SKCIIEPUMEHTa, COOMI0ICHNEM TIPaBHII OE€30TIACHOTO OOPAIIICHHUS C BEIIECTBAMH.

Hapsiny ¢ atum, conepikaTenbHas XapakTepUCTHKA IIeTIeH M 3a7jad W3yueHHs NpeMeTa B MporpamMmme
M0 XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUHM C HOBHIMU IPHOPUTETAMH B CHUCTEME CPEIHETO
obmero ob6pasoBanus. CeromHs B IpENoJaBaHUM XUMHU B OOJbIICH CTemeHH OTHAETCS MpeNrodYTEHHE
MPaKTUYECKOW KOMIIOHEHTE COJACp)KaHHs OOydYeHHs, OPHEHTHPOBAaHHOH Ha MOJTOTOBKY BBITYCKHHUKA
001e00pa3oBaTeNbHON  OpraHM3alliy, BIAACIONIETO HE HA00pOM 3HaHMH, a (QYHKIMOHAIBHOM
IPaMOTHOCTBIO, TO €CThb CIIOCOOaMH M YMEHHSMH aKTHBHOI'O IOJMYYECHHUS 3HAHUH M NPUMEHEHHUS WX B
peanbHOM KU3HU IS PEIieHHsI TPAKTUYEeCKUX 3a1ad.

B cBsi3u ¢ 3THM TpW H3YYEHUM MpeaMeTa «XUMHUs» JOMUHHpPYIOIIee 3HaUeHHE TIPUOOPETaIOT TaKue
LeJIU U 3aauy, KaK:

ajanTauusi OOYyYalOIMXCSl K YCJIOBHSAM AMHAMUYHO PAa3BHBAIOLIETOCS MHUPA, (OPMHUPOBAHHE
WHTEJUIEKTYaIbHO Pa3BUTON JTUYHOCTH, TOTOBOH K caM00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY
MPUHSATHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX XKM3HECHHBIX CHTYaIlUSX, CBS3aHHBIX C BEIIECTBAMU M HMX
MIPUMEHEHUEM;

(¢opMmupoBaHHe y OOYYalOLIMXCSl KJIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEHIMH), WMEIOLIUX
YHUBEPCAIBHOE 3HA4YCHUE JUIsS Pa3JIMYHBIX BHJIOB JESITEIBHOCTH: pPElICHHs MpoOJjieM, MOWCKa, aHanu3a U
00paboTKH WH(POPMALK, HEOOXOAWMBIX AJISl MPUOOPETEHMs ONbITa AEATENILHOCTH, KOTOpas 3aHHUMaeT
Ba)XHOE MECTO B TO3HAHUM XUMHH, a TaKKe ISl OLEHKM C TO3MIHUH 3KOJIOTHYECKOM Oe30macHOCTH
XapaxTepa BIIHSIHUS BEIECTB M XUMHUYECKUX MPOIIECCOB Ha OPraHU3M UelloBeKa U MPUPOTHYIO CPENLY;

pa3BUTHE I[I03HABATENILHBIX HMHTEPECOB, HWHTEIUICKTYAIbHBIX M  TBOPYECKHX CIIOCOOHOCTEH
00y4aromuxcs: ClIOCOOHOCTH CaMOCTOSITEIBHO NMPHOOpETaTh HOBBIE 3HAHMS MO XUMHH B COOTBETCTBUH C
KU3HEHHBIMHU TTOTPEOHOCTSIMH, UCTION30BaTh COBpEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA U
aHaJM3a yueOHOW U HayYHO-TIOMYJISIPHON HHPOPMAIIUK XUMUYECKOTO COJIep KaHus;

¢opMHUpOBaHHE M pa3BUTHE Yy OOYYAIOUIMXCS AacCOLUMATHBHOTO M JIOTHYECKOTO MBILUICHHUS,
HaOII01aTENFHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOpBIE OCOOCHHO HEOOXOOMMBI, B YaCTHOCTH, NPHU
TUTAHUPOBAHUY U TIPOBEJICHUH XUMHYECKOTO dKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOYyYaromuxcsi YOexXAEHHOCTH B TYMAaHHCTHYECKOH HAIPaBICHHOCTH XHMHH, €€
BaXHOH pOJM B PEUICHUH TJIOOANIBHBIX MNPOOJIEM pPalrOHAIBHOTO MPHUPOAOIOIB30BAHMS, MOMOTHEHUS
SHEPTETHYECKMX PECYPCOB U COXPAaHEHHS MPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpPEeKHOTro
OTHOUICHHUS] K MPHPOJIC U CBOEMY 3I0POBBIO, a TaKXKe MPHOOPETEHUS OIbITA MCIIOIL30BAHUS TOTYYEHHBIX
3HAHUH AJIS1 IPUHATHUS TPAMOTHBIX PELICHUH B CUTyalUsX, CBSI3aHHBIX C XMMUYECKUMH SIBIICHUSIMH.

B yuyeOHOM miaHe cpenHero oOIuiero oOpa3oBaHUs NpeaAMET «XUMHs» 0a30BOTO YPOBHSI BXOJUT B
cocTaB peaMeTHOH obmacTn «EcTecTBEHHO-HAYYHBIE ITPEIMETHD».

OOmiee yucnO 4YacoB, OTBEACHHBIX ISl M3YUYEHUS XMMHUHM, Ha 0a30BOM ypPOBHE CpEAHEro oOIIero
oOpazoBanus, coctaBisieT 68 yacos: B 10 knacce — 34 yaca (1 yac B Henenmo), B 11 kimacce — 34 gaca (1 gac B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHMYECKAS XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYeCKOl XUMUU

[Ipenmer opraHnmueckoil XUMHM: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAUEHUE B IOJyUYEHHUH HOBBIX
BELIECTB M MaTepuasioB. Teopus cTpoeHus opraHndeckux coenuHeHuit A. M. BytnepoBa, e€ ocHOBHbIE
nosioxeHus. CTpyKTypHbIe (POpMYIIbl OPraHMYECKUX BEIeCTB. ['oMosorus, uzomepus. XuMU4IECKas CBSA3b B
OpPraHUYECKUX COETUHEHNUAX — OJJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBienne o knaccuukauy OpraHUYecKUMX BemecTB. HoMeHKmaTypa OpraHH4ecKux
COEAMHEHHH (CHUCTeMaTH4ecKas) W TPHUBHAIbHBIE HA3BaHUS BAXKHEHWIIMX MPEICTABUTENECH KIaccoB
OpPraHUYECKHUX BEIIECTB.

DKcIepUMEHTAIBHBIE METOJIBI U3YUSHHS BELIECTB M MX MPEBpAIICHUI: 03HAKOMIIEHHE ¢ 00pa3iaMu
OpPraHUYECKUX BEUIECTB M MaTEpHalaMH Ha UX OCHOBE, MOJEIIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB,
HaOJIIOEHNE U OIMCAHUE IEMOHCTPALIMOHHBIX ONBITOB IO NPEBPAIICHUIO OPraHWYECKUX BELIECTB IPHU
HarpeBaHuu (TUIaBlieHUE, O0YTIIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOIMYECKUI psaa. MeTaH U 3TaH — NpoCTeUlIne NpeacTaBUTEIN
JIKaHOB: (PU3UUECKUE U XMMHUUECKUE CBOWCTBA (PEaKIMU 3aMEIICHUS U TOPEHUs), HAX0XKICHUE B TIPUPO/IE,
MIOJIy4YeHHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psii. OTWIEH W MNpPONWIEH — MpocTeduine
MPEICTABUTEH AJIKCHOB: (PU3MYECKHE U XUMHUYECKHE CBOUCTBA (PEaKLUH THIPUPOBaHUS, TATOT €HUPOBAHUS,
TUApaTaliy, OKUCICHHS U MOJIMMEpPHU3aIiH ), IOJTy4YeHUEe U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u MetmnOyraameH-1,3: cTpoeHHe, BaKHEHIINE XUMHYECKHE CBOWCTBA
(peaxuus noauMepusanun). [lomydeHne CHHTETHYECKOTO KayuyKa H Pe3UHBI.

AJNKHHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKMU psii. AICTHIEH — MpOCTEHIIMiA
MpeCTaBUTENh AIKHHOB: COCTaB, CTPOCHUE, (PU3HYECKHE U XUMHUECKUE CBOICTBA (peaKkIMu THAPUPOBAHNS,
rajJoreHUPOBaHMs, TUAPATALMH, TOPEHHS), [TOJIYIEHUE U IPUMECHEHHE.

Apensl. benso:n: cocras, cTpoeHue, GpU3NUYECKUe U XMMHUUECKHE CBOMCTBA (PEaKLMK rajoreHHPOBaHUS
U HUTPOBAaHHUSA), TONy4YeHHE M HpUMEHeHue. Toayon: cocmas, cmpoenue, @usuueckue u XumuiecKue
ceolicea (peakyuu 2an02eHUPOBAHUS U HUMPOBAHUS), NoayyeHue u npumeHeHue. TOKCHYHOCTh apEHOB.
I'enetnyeckast cBsI3b MEXKIY YIVIEBOAOPOJAAMH, IPHHAMIEKAIUMH K Pa3IUYHBIM KIIACCAM.

[IpupoaHbIe UCTOUHUKH YTIIEBONOPOAOB. [IprpoaHblil a3 u monyTHbIe HedTsaHbIe ra3el. HedTh 1 eé
npoucxoxaeHre. CrocoObl nepepaboTku HeTH: TeperoHKa, KPEeKWHT (TepMHUYECKHH, KaTATUTHYECKHIA),
nuponu3. [IpoaykTe! nepepaboTki HeTH, UX IPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN yroib
Y TIPOAYKTHI €T0 epepadoTKH.

OKCIepUMeHTaIbHBIE METOABI U3yUEHUs BEIIECTB U MX MpEeBpallleHuil: 03HAKOMJIEHHE ¢ 00pa3laMu
IUIaCTMAcC, KaydyyKoB M pe3uHsl, Koiekuuun «Hedte» U «Yromb», MOIETUPOBAaHHE MOJIEKYI
YIJIEBOAOPOIOB U TaJIOTEHONPOU3BOAHBIX, MPOBEACHHE NPAKTHYECKOH paOOThI: MONyYeHHE 3TWIIEHA U
HU3Y4YEHHUE €TO CBOMCTB.

Pacuérnble 3anaum.

Brluucnenus mo ypaBHEHHIO XHUMHYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM TPOJIYKTa PEAKIMH ITI0 HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HMCXOJIHBIX
BEIIECTB WM NMPOAYKTOB PEAKIINN).

Kucaoponconep:kamue opranndeckue coeuHeHUs!

[IpenenvHble OIHOATOMHBIE CIUPTHL. METaHON M 3TAHOJN: CTPOEHHUE, (UIUUECKHUE W XUMHUYECKHE
CBOMCTBA (peaKkuy ¢ aKTUBHBIMH METaJUIaMH, TaJIOT€HOBOAOPOJaMH, TOpEeHNe), MpuMeHeHrne. Bogopoaasie
CBSI3M MEXJly MOJIEKYJIaMH CIUPTOB. JleiicTBHe METaHOIIA ¥ 3TaHOJIAa Ha OPTaHHU3M YENI0BEKA.

MHOroaToMHble CHUPTHL. OTHICHIVIMKOIb W TJHMLEPUH: CTpOeHHE, (U3NYECKHE M XUMHUYECKHE
CBOMCTBa (B3aMMOJEHCTBHE CO MIETOYHBIMH METaUIaM{, KadeCTBEHHAs pEaKIus Ha MHOTOATOMHBIE
cnupThl). JleficTBie Ha opraHnu3M denoBeka. [I[prMeHenne riaumnepuHa v ATHIICHTIIKOJIS.

@deHONM: CcTpoeHHE MOJIEKYJbl, (U3MYecKkne W XHMHYECKHE CBOWCTBA. TOKCHMYHOCTH (heHoda.
[Ipumenenune penomna.




Anpnerunbl U Kemownsl. DoOpMalbAECTHA, aleTalbIeTHI: CTPOCHHE, (U3NYECKHE W XUMHYECKHE
CBOMCTBa (peaklny OKUCIICHUS U BOCCTAHOBIICHUS, KAYECTBEHHBIE PEaKINH), IOTyICHHE U IPUMEHEHHE.

ONHOOCHOBHBIC TpEAeIbHbIE KapOOHOBBIC KUCIOTH. MypaBbUHAs W YKCYCHAsl KUCJIOTBL CTPOCHHE,
(bm3uvecKkue W XMMHYECKHEe CBOWCTBA (CBOMCTBa, 0oOmIME I Kjlacca KHCIOT, peaknus dTepuduKaIim),
noirydeHue u npuMeHerne. CTeaprHOBasi U OJEHMHOBAS KUCIOTHI KaK MPEACTABUTEIH BBICIINX KapOOHOBBIX
KHCIIOT. MBUIa KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEEe JACHCTBUE.

CrnoxHbie 3GUpPHl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['Maposnn3 cioxkHBIX 3¢upoB. JKupsl.
I'maponus xxupoB. [IpumeHenune xupoB. buonorudeckas poJib )KUPOB.

VYraeBogpl: cocTaB, KiacCH(UKalus YIriIeBOJOB (MOHO-, OU- M moiucaxapuabl). [mokoza —
MPOCTEHIINH MOHOCaXapHa: OCOOCHHOCTH CTPOCHHS MOJIEKYJbl, (PU3NYECKHE W XMMHUYECKHE CBOWMCTBA
(B3ammogeiictBre ¢ rtuapoxcumoM Memu(ll), oxmciaeHme aMmuadHBIM pacTBOpoM okcuma cepebpa(l),
BOCCTaHOBJICHHE, OpOKE€HHE TJIOKO3bI), HaXOXIEHHEe B NPUPOJE, NMPUMEHEHHE, OHMOIOTHYecKas pPOJb.
®ortocuHTe3. PPyKTO3a KaK U30MEP ITIHOKO3bL.

Kpaxman u nemmtonosa kak mpupogabie monuMepbl. CTpoeHre Kpaxmaia U HesuTono36l. Ousmueckre
Y XMMAYECKHe CBOMCTBA Kpaxmaia (THIPOJIH3, KaueCTBEHHAS PEAKIIHS C HOJIOM).

OKCIepUMEHTAIbHBIC METOBI U3YUCHUS BEIICCTB M MX IPEBpAIlCHUI: NPOBEACHUE, HAOIIOACHUE U
ONMHCaHUE JICMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUECTBECHHBIC PEAKIIMHM OJTHOATOMHBIX CITUPTOB
(oxucnenne »sTanoma oxcumoMm Memu(ll)), MHOroaTOMHBIX CHHPTOB (B3aWMOJIEHCTBHE TIHIIEPHHA C
ruapokcunom  wmenu(ll)), ampmermmoB (oKHWcIeHHME aMMHAYHBIM pacTBOpoM okcuga cepebpa(l) u
rugpokcunom Meau(ll), B3ammopneiicTBue Kpaxmana ¢ HOJOM), IMPOBEACHUE TMPAKTUYECKOH paboThI:
CBOICTBa PAcTBOpa YKCYCHOH KUCIOTBHI.

Pacuérneie 3apaun.

Boruncnenuss mo ypaBHEHHIO XHUMHUECKOH peakuuu (Macchl, 00bEMa, KOJIWYECTBA HCXOIHOTO
BEIIECTBA WIJIM MPOAYKTa PEaKIWH IO HM3BECTHBIM Macce, O0BEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB I MPOIYKTOB PEAKIINH).

A3zoTcoaepxaliye OpraHn4eckKre COeTUHEHMS.

AMUHOKHUCIIOTHI Kak aM(OTepHBIC OpraHUYeCKue coenuHeHus. Ou3nueckne U XMMUISCKUE CBOMCTBA
aMUHOKHCIIOT (Ha IpUMepe TIINIMHA). bromornieckoe 3HaueHne aMHHOKUCIOT. [lenTumbt.

Benku kak mpupomHBIE BBICOKOMOJEKYISIpHBIE coefuHeHus. [lepBuuHas, BTOpUYHAS M TPETHYHAS
CTpyKTypa OenkoB. XWMHYECKHE CBOWCTBA OENKOB: THAPOJIH3, JACHATYpallus, KaueCTBEHHBIE pEakIMyd Ha
Oernku.

OKCIIepUMEHTaIbHBIE METOJIbI W3YyYEHHUs BEIIECTB W HMX IMpEBpallleHuil: HAOIOJeHNEe U ONMHCAHUE
JICMOHCTPAIIMOHHBIX OIBITOB: JACHATYpaIls OCIKOB IPH HAIPEBAHUH, [IBETHBIC PEAKIIUN OCIIKOB.

BbicokomouiekyasipHbIe COeTMHEHUS

OCHOBHEbIE TIOHATHSI XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHWN: MOHOMED, TOJIHMEp, CTPYKTYPHOE
3BEHO, CTEMeHb MOJUMEpHU3allui, CpeaHsss MoyleKynspHas Macca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCMHEHUH — MOJTMMEPH3allns ¥ OJIHKOH/ICHCAIINSI.

OKCIepUMeHTaIbHBIE METOBI U3yUEHUS BEIIECTB W WX MpPEBpaIlleHUil: 0O3HAKOMIIEHHE ¢ 00pa3iamMu
MIPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyJyKOB.

MexXIpeIMETHBIE CBSI3H.

Peanuzauuss MexXnpeIMETHBIX CBsi3ed MpU HM3YYeHUM opraHudeckod xumuu B 10 Kiacce
OCYIIECTBIISETCS Yepe3 HCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHSITHH, TaK M IOHSITHIA,
SIBJISIFOIIUXCSI CUCTEMHBIMH JJIs1 OTJCNIbHBIX HPEAMETOB €CTECTBEHHO-HAYYHOI'O IHKIIA.

OOnire ectecTBEHHO-HAYYHbBIE TIOHATHS: SIBICHUE, HAYYHBIH (haKkT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIU3,
CUHTE3, KJIIACCU(PUKAITHS, IEPUOAUIHOCTD, HAOIIOICHUE, U3MEPEHHE, YKCIIEPUMEHT, MOJICITHPOBAHHE.

dusuka: MaTepus, SHEPTHsl, Macca, aToM, IEKTPOH, MOJIEKYJa, SHEPreTHIECKUN YPOBEHb, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHUE BEIecTBa, (pr3ndeckre BETMYUHBI M €IMHUIIBI UX U3MEPEHHUSL.

Buonorwust: knerka, opranusm, ouocdepa, oOMeH BEIIECTB B opraHu3Me, (JOTOCUHTE3, OMOJIOTHUECKU
AKTUBHBIC BelecTBa (OCIKH, YTISBOIBI, )KUPBI, (PEPMEHTHI).

I'eorpadusi: MuHEpanbl, TOpHBIE TIOPOJIBL, IOJIE3HBIE UCKOIIAEMBIE, TOTUTUBO, PECYPCHI.

TexHOJNIOTHS: THILIEBbIE NPOAYKThI, OCHOBBI PAIMOHAIBHOIO IIMTAHWSA, MOIOIIME CPEICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHE MPeTapaThl, MaTepPHUabl N3 MICKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC



OBIIASA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHMHU

XuMudeckui d7eMeHT. AToM. Sapo aToma, M30TOMBL. OJEKTpOHHAS 000JI0YKA. DHEPreTHICCKHE
YPOBHH, TIOAYPOBHH. ATOMHBIC OpOUTaH, S-, P-, - 37eMeHThl. OCOOEHHOCTH pacipeeieHus YICKTPOHOB
o OpOUTANISIM B aTOMaX AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOJIOB. DJICKTPOHHAS KOH(PUTYPAIIUS aTOMOB.

[Tepuonuueckuii 3akoH u llepuomuueckass cucrtema xumuueckux snemeHtoB . U. Mennaeneesa.
CBs13b meproandeckoro 3akoHa U Ilepromndeckoit cucteMbl XuMHIeckux 3aemenToB J[. M. Mennaeneepa ¢
COBPEMEHHOU TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHUSI CBOMCTB XUMHUYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX MMHU TMPOCTHIX W CJOXKHBIX BEIIECTB 0 TPyNIaM M TepuojaaM. 3HAYCHHE IEPUOIUICCKOTO
3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKast CBSI3b. BHIBI XUMUYECKOW CBA3WM (KOBaJEHTHAs HETONSApPHAs U
MOJIIpHAsl, WOHHAs, MeTaJUInueckas). MexaHu3mbl 00pa3oBaHUsS KOBAJCHTHOW XUMHUYECKOH CBS3U
(oOMeHHBIIT M JTOHOPHO-AKIENTOPHEIN). BomopomHas CBs3b. BaleHTHOCTh. DIEKTPOOTPHIATEIEHOCTS.
Crenens okuciennus. IoHbI: KAaTHOHBI 1 aHWOHEI.

BemiecTBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMs. 3aKOH TOCTOSHCTBA COCTaBa BEIECTBA.
Tuns! KpyCTATNYECKUX PElIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIAa KPUCTAJUINYECKON PELIETKH.

[lonsTre 0 nucnepcHBIX cucTeMax. VICTHHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi J0JIsI BelIecTBa B
pacTBope.

Knaccudukanuss HeopraHm4eckux coeauHeHuil. HoMeHknaTypa HEOpPraHMYECKHX BEIICCTB.
I'enernyeckast CBSI3b HEOPTAaHMYECKUX BEUIECTB, MPHHAICKAIINX K PA3TMIHBIM KIIaCCaM.

Xumuyeckast peaknus. Kimaccndukanus XUMUYECKUX peaklnuii B HEOPTaHUIECKOH W OpraHW9IecKOn
XUMUHU. 3aKOH COXPaHECHHS MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUH MPU XUMHUECKHUX
peaKIusX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3NMUYHBIX (akTopoB. OOpaTHMbIe peaknni. XHUMHUIECKOe
paBHOBecHe. PaKTOPBbI, BIMAIOIIME HA COCTOSIHUE XUMUYECKOro pasHoBecus. [Ipunnun Jle larense.

OnekTponutuieckas aucconuanus. CHIbHbIC M Cna0bie 3JeKTpouThl. Cpela BOIHBIX PAacTBOPOB
BEIIECTB: KHCIasi, HeUTpaabHasl, IeIogHasl.

OKHCIUTETHHO-BOCCTAHOBUTENBHEIE PEAKITHH.

OKCIepUMEHTAIbHBIE METOJbl M3YYCHHS BEINECTB W HX MPEBPAIICHUN: JEMOHCTpAIUs TaOJIuI
«Ilepnognueckas cucrtema xumudeckux oiementoB J[. WM. MengeneeBay, wu3ydeHHe Moenei
KPUCTAIUTMYECKUX PEIIETOK, HAONO/IEHUe W ONHCAHHWE JIEMOHCTPAIMOHHBIX M IJIA0OPATOPHBEIX OIIBITOB
(paznoxeHue MmepoKcuaa BOAOPOIa B MPUCYTCTBHH KAaTalu3aTopa, OMPESIICHUE CPEIbl PACTBOPOB BEIIIECTB
C MOMOIIbI0 YHUBEPCAIBHOTO MHIUKATOPA, PEAKIIMH HOHHOTO OOMEHA), IPOBEACHUE MPAKTUIECKOH paboThI
«BrmsiHME pa3nTUYHBIX ()aKTOPOB HA CKOPOCTh XMMHUECKOUN PEaKITUI.

PacuérHbie 3amaun.

Pacuérel o ypaBHEHUSIM XUMUYECKUX PEAKLUI, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI, PACUETHI C
WCTIOJIb30BAaHUEM TTOHITHS «MacCOBasl JIOJIS BEIIECTBAY.

Heopranuyeckas xumus

Hemeramnbl. Ilonoxenue HemeraiioB B llepuonndeckoit cuctemMe Xxumudeckux snemeHToB J. .
MenzaeneeBa W OCOOCHHOCTH CTpPOEHHS aroMoB. (DU3MYecKWe CBONCTBA HEMETAIUIOB. AJIIOTPOIHS
HEMETAIIOB (Ha IMpUMepe KUCIIOpoa, cepsl, hocdopa u yrieposa).

XHUMHUYECKHE CBOWCTBA BAXKHEHINIMX HEMETa/UIOB (rajoreHoB, cepbl, a30Ta, ¢ocdopa, yriaepoaa u
KPEMHHSI) U UX COSAMHEHUN (OKCHIOB, KUCIOPOICOACPIKAIINX KUCIOT, BOAOPOIHBIX COSTHHCHUMN).

[IpuMeHeHne BaXXHEHIIINX HEMETAIIIOB U MX COCIUHEHUH.

Meramnel. Ilonoxkenue MetamwnoB B llepuommueckoit cucreMe xumuueckux snemeHtoB . U.
MenpeneeBa. OCOOEHHOCTH CTPOCHMS 3JCKTPOHHBIX 000j104eK aTOMOB MeTauioB. OOIue (unveckue
cBoiicTBa MeTaoB. CIUIaBbl METAJUIOB. DJIEKTPOXUMUYECKUM Psil HANPSIKEHUN METaJIOB.

XuUMHUYECKUE CBOMCTBA BAXKHEHIINX METAIIOB (HATPUHN, KaJIUi, KaNbIMA, MATHUN, aTFOMUHUMA, [IMHK,
XPOM, JKeJIe30, Me/Ib) U UX COSAUHEHUI.

O6mue crrocoOs! oyyeHust MeTauioB. [[prMeHeHne MeTaioB B OBITY U TEXHHUKE.

OKCHNEPUMEHTANIbHBIE METOJIbl HM3YYE€HMsI BEUIECTB W HX MPEBPALCHUN: M3YYEHUE KOJUICKIUU
«MeTtaymiel W CIUIaBBI», OOpa3loB HEMETAUIOB, PEIICHHWE SKCIICPUMEHTANBHBIX 3a7ad, HaOIIOACHHE H



OMHCaHUE JEMOHCTPAIMOHHBIX M JaO0OpaTOPHBIX OIBITOB (B3aWMOJIEHCTBHE THAPOKCHIA AITIOMHHUS C
pacTBOpaMu KHCIIOT U IIEI0Yel, KaYeCTBEHHBIE PEaKIINK Ha KATHOHBI METAJLIOB).

PacuérHsle 3anaun.

Pacuérer Maccel BemiecTBa mwinM 00BEMa Ta30B IO HM3BECTHOMY KOJHMYECTBY BEIIECTBA, MAacce WIIH
00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacd€Thl Macchl (00BEMa, KONMMYECTBa BEIIECTBA)
MIPOJYKTOB PEaKIMU, €CIIU OJHO U3 BEIIECTB UMEET IPUMECH.

Xumus 4 )KU3Hb

Ponp xumum B 00€CTICUCHMH SKOJOTHICCKOM, SHEPTeTHUECKON M MHUIIEBOW O€30IaCHOCTH, Pa3BUTHU
MeauIUHbL. [IoHATHE 0 HayYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUECKUX PEAKIIHI.

[IpencraBienust 06 00MIMX HAYYHBIX PUHLUIIAX TPOMBIIIJICHHOTO MOTY4YEeHUS BaKHEHIINX BEIICCTB.

UenoBek B MHUpE BELIECTB U MATEPUAJIOB: BaKHEHIIINE CTPOUTENIBHBIE MATEPUAIIbI, KOHCTPYKLIMOHHBIE
MaTepuaibl, KPacku, CTEKII0, KepaMUKa, MaTEpUaJIbl Uil ANEKTPOHUKH, HAHOMAaTepuasbl, OPraHUYECKUE U
MUHEpalbHbIE YA00OpEeHNUSI.

XuMHSIT U 3I0pPOBbE YEJIOBEKA: IPABWJIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENApPaTOB, IpaBUiIa
0€301acHOr0 NCTIOIB30BAHMS MTPETapaToB OBITOBOM XUMHH B TTOBCEIHEBHOM KU3HU.

MeXIpeIMETHBIE CBSI3H.

Peanusamus MeXnpeaMeTHBIX CBA3EH MpH M3ydeHUH oOuieil u Heopranudeckoit xumuu B 11 kmacce
OCYIIECTBISETCA Yepe3 HCIONMb30BaHHE KaK OOIMHWX €CTECTBEHHO-HAYYHBIX MOHSITHHA, TaK M IOHITHIA,
SIBJISIFOLUXCS] CACTEMHBIMU AJI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOmire ecTecCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIN3, CUHTE3,
KJIacCU(HUKAIHS, IEPHOANIHOCTD, HAOMIOIEHUE, SKCIIEPUMEHT, MOICTTUPOBaHIE, U3MEPEHNE, SIBICHHUE.

®usnka: wMaTepus, OJHEpPrus, macca, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, H3O0TOI,
PannoaKTUBHOCTh, MOJICKYJA, YHEPreTHYCCKUI ypPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE
BeIlIecTBa, (PU3NUECKUE BETMYNHBI U TUHHILIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: xierka, opraHusM, 3KocucTeMa, Onocdepa, MaKpo- U MUKPOIJIEMEHTHI, BATAMHUHBI, OOMEH
BEIIECTB B OpraHU3Me.

I'eorpadusi: MuHEpanbl, TOpHBIE TOPO/BL, IOJE3HBIE UCKOIIAEMBIE, TOTUTUBO, PECYPCHI.

TexHoNorus: XUMUYECKass MPOMBIIUICHHOCTb, METAUIYPrusi, MPOU3BOACTBO CTPOUTEIbHBIX
MaTeprasoB, CEIbCKOXO3SHCTBEHHOE IPOM3BOACTBO, IHUIIEBAas MPOMBIIUIEHHOCTh, (apmarieBTHdecKas
MIPOMBIIIEHHOCTh, TIPOU3BOJICTBO KOCMETHYECKHMX TIpENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MAaTepHUaJOB, ANEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.

[UNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHU HA BA30BOM
YPOBHE CPEAHEI'O OBILET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBinuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOLIMMUCS TNPOrpamMMm
cpeanero obuiero oOpa3oBaHus (JINUYHOCTHBIM, METAIIPEAMETHBIM U IIpeaMeTHbIM). HayduHo-meToandyeckoi
OCHOBOH ISl pa3pabOTKH INIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHMS IIPOTPaMM CpelHero obuiero oopa3oBaHus
SIBJISIETCS. CHCTEMHO-ACATEIbHOCTHBIHN MOIXO.

B cooTBeTcTBHM ¢ CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpPE JHMYHOCTHBIX PE3YJIbTaTOB
OCBOEHHUS IpeaMera «XHUMHA» Ha YpPOBHE CpeJHEro ooOuiero oOpa3oBaHMsA BbIIEIEHBl CIELYHOLINE
COCTaBJIAIOIINE!

O0CO3HaHHE OOYyYarOIIMMHCA POCCHUMCKON TPaKAAHCKOW MIOSHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIEHOCTH ¥ CAMOOIIPEJIEIIEHUIO;

HaJIMYUe MOTHBAIMH K 00yUEHHIO;

LieJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTMYHOCTH HA OCHOBE KIIIOUYEBBIX LIEHHOCTEH U
HUCTOPUYECKHX TPaAULMi 0a30BOH HAYKU XUMHH;

TOTOBHOCTh U CIOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH JIESITENHHOCTU [IEHHOCTHO-
CMBICJIOBBIMH YCTaHOBKAaMH, MPUCYIIIMH [EJOCTHON CHCTEME XUMUYECKOTO 00pa30BaHUs;

HJIMYME MPAaBOCO3HAHMS HKOJOTMYECKOH KyJIbTYPbl M CIIOCOOHOCTHM CTaBUTh L€ M CTPOUTH
KU3HEHHBIE TIaHBI.



JIM4HOCTHBIE pE3yNbTaThl OCBOCHHS IpenMeTa «XUMHs» JOCTHUTAlOTCS B €IWHCTBE Y4YeOHOW u
BOCIHUTATEIbHON JESTENFHOCTH B COOTBETCTBHU C TYMAHHCTUYECKHUMH, COIMOKYJIBTYPHBIMH, JTYXOBHO-
HPABCTBCHHBIMU IICHHOCTSMH U UCaJIaMH POCCHICKOTO IPayKAAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIIECTBE
HOpPMaMu ¥ TIpaBHJIAMH TOBEACHHSA, CIOCOOCTBYIOIIMMH IIPOIIECCAM CAaMOIIO3HAHWSA, CaMOpa3BUTHS U
HPABCTBEHHOTO CTAHOBIICHUS IMYHOCTH 00YJaIOIINXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS TpeAMeTa «XHUMHUS» OTPaXalT CHOPMHUPOBAHHOCThH OIBITA
MO3HABATEILHOM W MPAKTHYECKON JESITEILHOCTH OOYYaIONUXCS 10 pean3alliy MPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaaaHCcKOro BOCIIUTAHUS:

OCO3HaHUsl 00YYaIONIMMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M O0S3aHHOCTEH, YBAXKCHUS K 3aKOHY U
MIPaBOIIOPSIKY;

MIPEICTABJICHUS O COIMAIBHBIX HOPMaX M MpaBHUJIaX MEKIMIHOCTHBIX OTHOIIEHUH B KOJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATEIBHOCTH MPHU CO3/IaHUU YYEOHBIX MPOEKTOB, PEIICHUU
y4e0HBIX U MTO3HABATENHHBIX 33/1a4, BRIOJTHEHHN XUMUYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEpPEHUS, JIOTHKY W apryMEHThl APYTUX TIPU
AHAJIN3C pa3JIMYHbIX BUIOB y‘Ie6HOI71 JACATCIIBHOCTH,

2) NaTPMOTUYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHONICHHUS K UCTOPHUYECKOMY ¥l HAyYHOMY HACIIEIHIO OTEUECTBEHHON XUMUH,

YBOXEHHS K TMPOIECCY TBOPYECTBA B OOJNACTH TEOPUH M TMPAKTUYECKOTO NPUMEHEHHUS XHUMUH,
OCO3HaHUA TOI'0, YTO HAOOCTUIKCHHA HAYKHU CCTb PE3yJIbTaT JIIMTCIbHBIX Ha6J'IIOI[CHPII>i, KPOIIOTJIMBBIX
AKCIIEPUMEHTAIBHBIX TTONCKOB, IIOCTOSHHOTO TPYAA YIEHBIX U MPAKTHKOB;

WHTEpeca W TIO03HABATEIHHBIX MOTHBOB B TIONYYCHHWH W TIOCIEAYIONIEM aHaimu3e WHGPOpMAIH O
NEPCAOBBIX JOCTHKCHUAX COBpCMCHHOf/'I OTE€4YECTBEHHOU XHUMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPAaBCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHYIS,;

CHOCO6HOCTI/I OIICHUBAThL CHUTyallud, CBA3AHHBIC C XWUMHUUYCCKUMHU SABJICHUAMH, U TMPUHUMATh
OCO3HAaHHBIC PCHICHHA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBLIC HOPMBI 1 HEHHOCTH,

TOTOBHOCTH OIICHHBATH CBOE TIOBEJCHIE U MMOCTYIKH CBOMX TOBAapHINEH C MO3WIMKA HPABCTBEHHBIX U
MIPaBOBBIX HOPM M OCO3HAHHWE TIOCIIEICTBUI STUX MOCTYIIKOB;

4) dpopMupoBaHus KYJIbTYPbI 310POBbA:

MMOHMMAaHUS [IEHHOCTEH 3/IOPOBOTO W OE30MacHOTO 00pa3a KM3HH, HEOOXOUMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3NYECKOMY H IICUXUYECKOMY 370POBBIO;

COOJIFO/ICHUsT TTPaBHJI OE30MACHOrO OOpallleHUs] C BEIIeCTBAMU B OBITY, MOBCEIHEBHOW YKU3HU U B
TPYZIOBOH IESTEIBHOCTH;

MMOHMMAaHUS TIEHHOCTH TPaBWJI WHAMBHIYaJbHOTO W KOJUIEKTUBHOTO OE30MacHOTO IIOBEICHUS B
CUTYalMSIX, YTPOKAIOIINX 3J0POBBIO U XKU3HHU JIOEH;

OCO3HaHUS MOCTEACTBUN W HENPHUSTHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aJKOTOJsI, HAPKOTHKOB,
KYpeHHS);

5) TpyoBOro BocnuTAHMSA:

KOMMYHHUKAQTUBHON KOMIIETCHTHOCTH B Y4€OHO-UCCIICIOBATEIbCKON JEATEIBHOCTH, OOIIECTBEHHO
TIOJIE3HOM, TBOPYECKON U IPYTHX BUAAX NEATEIbHOCTH;

YCTaHOBKM HAa aKTUBHOE y4YacCTHE B PEIICHWU MPAKTUYECKHUX 3ajad COIMAIbHON HANPaBICHHOCTHU (B
paMKax CBOETO KJIacCa, IIKOJIBI);

HHTEpeca K IMPAKTHYECKOMY HM3YUYCHHIO NPOQECCHil pa3IudHOrO pPojaa, B TOM 4YHCIE HAa OCHOBE
MIPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHUS K TPYAY, JIOJSAM TPyJa U pe3yabTaTaM TPYAOBOH e TEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHAYAIHHOW TPaeKTOPUU 0O0pa3oBaHMs, OymyIie
npodeccuu M peanu3anuyd  COOCTBEHHBIX JKU3HEHHBIX TIUIAHOB C YYETOM JHYHOCTHBIX HWHTEPECOB,
CHOCOOHOCTEW K XMMUHW, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) 7K0JIOTHYECKOT0 BOCTIMTAHUS:

9KOJIOTMYECKH 11€JIeCO00Pa3HOro OTHOIICHHUS K MPHUPOJIE, KaK UCTOYHHMKY CYIISCTBOBAHUS KH3HH Ha
3emire;

MOHUMAaHHUS TJI00aIBEHOTO XapaKkTepa 3KOJOTHYCCKUX HpO6HeM, BJIMAHUA OS9KOHOMUYCCKUX ITPOLECCOB
Ha COCTOSIHUE MPUPOJHOMN U COLIMAIBHOM Cpeibl;



OCO3HaHUS HEOOXOIWMOCTH WCIIONB30BAHUSA JOCTIDKEHHWH XHMHHU JUISI PEIIEHHS BOMPOCOB
PalMOHAIBHOIO IPUPOAOIIOIb30BAHUS;

AKTMBHOTO HENPUATUS [EHCTBUN, NPUHOCAIIUX BpPEI OKPYXKAIOLIEH NPUPOAHON Cpene, yMEHUs
MIPOTHO3UPOBATh HEOJIATONPHUATHBIE SKOJOTWYECKHE TMOCIEACTBUS TPEANPUHAMAEMBIX NEeHCTBUH U
peAoTBpallaTh UX;

HaJIU4Msl Pa3sBUTOrO 3KOJOTMYECKOIO MBIIICHUS, SKOJIOIMYECKOW KYJIBTYphI, OIbITA AESITEIbHOCTH
3KOJIOTUYECKON HAIPABIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCS UMH B II03HABATEIbHOW, KOMMYHUKATUBHON
Y COLMAIBHOM MPaKTUKE, CIIOCOOHOCTH ¥ YMEHHS aKTUBHO ITPOTHUBOCTOSTH HAEOJIOTHH XeMohoonu;

7) HEeHHOCTH HAYYHOI0 MIO3HAHUS:

c(OpMHUPOBAHHOCTHA MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
00IIIeCTBEHHOM MPAKTHKH;

MMOHMMaHUS CIeNH(UKN XUMHHA KaK HayKH, OCO3HaHUS €€ poiu B (JOPMHUPOBAHWU PAIlMOHAIHHOTO
HAYYHOTO MBIIUICHHUS, CO3JaHMH LEJIOCTHOIO MPEACTaBICHUs 00 OKpY)KalolleM MHpE Kak O CIHHCTBE
MPUPONBI W UeJOBeKa, B TO3HAHWU TNPHUPOJHBIX 3aKOHOMEPHOCTEW W peHIeHnH NpoOjeM COXpaHEeHHUs
HPUPOJHOrO PAaBHOBECHS],;

yOexIEHHOCTH B 0CO0OH 3HAUYMMOCTH XHMMHUHU Il COBPEMCHHOM LMBWIM3alMU: B  ef
TYMaHHUCTHYECKOW HANpaBJICHHOCTH M BAYXHOW POJM B CO3JaHWU HOBOW 0a3bl MaTepUaNbHOW KYIBTYpHI,
pEelIeHn: TIOOANBHBIX TPOOJEM YCTOWYHBOIO PAa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, DHEPTreTUYECKOMH,
MUIIEBOH M SKOJOTHMYECKOW Oe30MacHOCTH, B PA3BUTHUU METUIIMHBI, OOECIIEYCHUH YCJIOBHU YCIIEITHOTO
Tpy/a ¥ SKOJIIOTHYECKH KOM(POPTHOM KU3HU KAKIOT0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOU TPaMOTHOCTHU: IMOHUMAHUS CYIIHOCTU METOAOB IO3HAHUS, UCIOJB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH WCIONB30BATh IOJMydaeMble 3HAHWS Ui aHAM3a U OOBSICHEHUS
SIBIICHUH OKPY’KAaIoIeT0 MHpa W MPOMCXOASIMX B HEM M3MEHEHHWH, YMEHHs JelaTb OOOCHOBAaHHBIE
3aKIIIOYCHUS] Ha OCHOBE HAyYHBIX (DAaKTOB M WMEIOIIUXCS JAaHHBIX C LENBI0 IMOMYYCHUS IOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIONB30BaTh XUMHYCCKHE 3HAaHUS JJIs pElIeHUs NpoliieM B
PEeabHBIX )KU3HEHHBIX CUTYaLMsIX;

HHTEpEca K NO3HAHUIO U UCCIIEI0BATENbCKOM NEATEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUI0, K aKTHBHOMY
MOJTYYEHUIO HOBBIX 3HAHUM MO0 XUMHUH B COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTIMHU;

WHTEpeca K 0COOSHHOCTSM TPy/la B pa3lIMYHbIX cepax nmpodeccnoHaIbHON AeITeTbHOCTH.

METANPEJMETHBIE PE3YJIBbTATBI

MerTanpeaMeTHbIe Pe3yIbTaThl OCBOSHUS YISOHOTO MpeaMeTa «XUMHUsD» Ha YPOBHE CPEHETO 00IIEero
00pa3oBaHUs BKIIOYAIOT:

3HAYUMBIC JJIA q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqa}oumxcs1 MEXKAUCHUITIIMHAPHBIC
(MexnpenMeTHbIe) OOIIeHAYYHBIE TOHATHUS, OTpPaXKAIOUIME IEIOCTHOCTh HAYYHOW KapTHHBI MHpa U
crenu(uKy METOJOB IMO3HAHUS, WCIIOJNB3YEMBIX B €CTECTBEHHBIX Haykax (Marepus, BEIIeCTBO, SHEPTHs,
SIBIIGHUE, TIPOIECC, CHCTeMa, HAydHBI (aKT, MPHUHINI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HCCIIeI0OBaHNe, HAOIIOICHNE, U3MEPEHHUE, IKCIICPUMEHT U JPYyTue);

YHUBEpCalIbHBIE y4YeOHbIe JeicTBHUs (IIO3HABATEIbHBIE, KOMMYHHKATHBHBIE, PETYJISTHBHbBIE),
obOecneunBarone QopmupoBaHne (HYHKIIMOHAIBHONH TpPaMOTHOCTH M COIMANBHOW KOMIETEHIIUU
00yJaroIIXcs;

CITOCOOHOCTh O0YYAIONTUXCSI MCIIOIH30BaTh OCBOCHHBIE MEXKIUCIUTIINHAPHBIE, MAPOBO33PEHUCCKHE
3HAHWS U YHUBEpCaIbHbIE YUeOHBIC ACHCTBUS B TIO3HABATEIIHHON U COIMATLHON NPAKTUKE.

MeranpeameTHble pe3ynbTaThl OTpaxaroT OBJIaJICHHUE YHUBEPCAIbHBIMU y4eOHBIMHU
IMO3HaBaTCIIbHBIMHW, KOMMYHUKATUBHBIMUA U PETYIATUBHBIMHA JICI)'ICTBPISIMI/I.

OBiageHue yHUBEPCAJTbHBIMHI Y4eOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JIorHYecKkue AeicTBHS:

CaMOCTOSITEIbHO (HOPMYJIUPOBATh M aKTYaJIM3UPOBATH IIPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpENIEIATh TEH NEATeIFHOCTH, 3aJaBas MapamMeTpbl M KPUTEPHH WX TOCTIDKECHUS, COOTHOCHUTH
pe3yAbTaThl AEATENBHOCTU C OCTABJICHHBIMU LICTISIMU;



HCIIOJIb30BaTh NPU OCBOCHHWH 3HAHUM NPHUEMBI JIOTHYECKOTO MBINUICHHAS — BBIICISATh XapaKTEPHBIC
MIPU3HAKK TNOHATUH W YCTAaHABJIMBATH WX B3aUMOCBS3b, HCIIONB30BATH COOTBETCTBYIOINUE MOHATHUS IS
00BSICHEHHS OTACTBHBIX (JaKTOB U SBICHUIA;

BbIOMpPATh OCHOBAHMS M KPUTEPHUHU AT KJIACCU(IMKAIIMY BEILIECTB U XUMUUYECKUX PEaKIIN;

YCTaHABIMBATh IPUYNHHO-CIIEICTBEHHBIE CBS3U MEKIY U3y4acMbIMHU SIBICHUAMU;

CTPOUTH JIOTHUYECKUE PACCYXKIEHHA (MHIYKTHBHBIC, ACAYKTUBHBIC, II0 aHAJOTHWH), BBIIBIATH
3aKOHOMEPHOCTH U POTUBOPEYHSI B PACCMATPUBAEMBIX SIBICHUSX, OPMYTUPOBATH BHIBOJIBI U 3aKIIIOYCHUS;

IIPUMEHSTh B NPOLECCE IO3HAHUS, HCIOIb3yEMble B XMMUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH,
mpeoOpa3oBbIBaTh MOJEbHBIC MPEACTABICHUS — XUMHYECKMH 3HAK (CHMBOJ) 3JEMEHTa, XHMHYECKas
(dopmyna, ypaBHEHHE XMMHUYECKON peakuy — MPH PEHICHUH YYeOHBIX TMO3HABATEIBHBIX U MPAKTHYECKUX
3a/a4, TPUMEHATh Ha3BaHHBIE MOJEIBHBIE TPEACTAaBICHUS I BBIABICHUS XAPaKTEPHBIX IPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMHUYECKHUX pEaKIUil.

2) 6a3oBbIe HCCJIe10BaTeIbLCKHE IeliCTBUS:

BIIaICTh OCHOBAaMH METOJIOB HAyYHOT'O ITIO3HAHUS BEIECTB M XUMUUECKUX PEAKIIHI;

(dbopMynupoBaTh LENU U 3aJa4d HCCIEHOBAaHMS, HCIOIb30BATh ITOCTABIECHHBIE U CAMOCTOSATENIHLHO
chOpMyJIMpOBaHHBIE BOMPOCH! B KAYeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI 7151 (HOPMHUPOBAHUS TUMIOTE3BI
T10 TIPOBEPKE NMPaBUIBLHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BIIaICTh HaBBIKAMH CAMOCTOSITEIBHOTO IUIAHWPOBAHUS U MPOBENCHUS YUCHHUECKUX DKCIEPHMEHTOB,
COBEPILUCHCTBOBATh YMEHMSA HAOIIOAATh 3a XOIOM IIPOLECCa, CaMOCTOSATENFHO MPOTHO3MPOBATH €ro
pe3yabTaT, (opMynupoBaTh OO0OOIIEHHS W BBIBOJBl OTHOCHUTEIHHO JIOCTOBEPHOCTH PE3YJIBTATOB
HCCIIEI0BAHMUS, COCTABIATHE OOOCHOBaHHBIM OTYET O IMpoaesIaHHOM padoTe;

npuoOpeTaTh OIBIT YYEHHMYECKOHW HCCIIEAOBATENbCKOM M MPOEKTHOH AEATENBHOCTH, MPOSBIATH
CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHUS MPaKTUYECKUX 3ajad,
IIPUMEHEHUIO Pa3JIUYHbIX METOOB ITI03HAHMUS.

3) padora ¢ unopmanmeii:

OPHECHTHPOBATHCS B PA3MUUYHBIX HMCTOYHHMKAX WH(opManuu (HaydHO-TIOMYJSIpHAS JHTepaTypa
XHUMHYECKOTO COJIEpKaHusl, CIpaBOYHBIE TOCOOMs, pecypchl VMHTepHeTa), aHAIM3UpOBAaTh WHQOPMAIHIO
pasnuYHbIX BHAOB M (OpM mpencTaBIeHMSA, KPUTHYECKH OLIEHHBATh €€ JIOCTOBEPHOCTb U
HEIIPOTUBOPEYNBOCTb;

(dbopMynupoBaTh 3ampockl U MPUMEHSTh Pa3inYHbIE METOABI NMPHU MOMCKE W 0TOOpEe WH(POPMAIHH,
HEOOXOIMMOH JUIs BBIITOJTHEHUS YUE€OHBIX 3a/1a4 ONPeaesIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCTIONB30BaHUS MHPOPMAMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH U Pa3IHYHBIX
TTIOMCKOBBIX CHUCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTUMANbHYIO (GOpMY MpeAcTaBICHUs WHPOpPMALUK (CXEMbI, TpaduKH,
JarpamMMmbl, TaOJIMILIbL, PUCYHKH U APYTHE);

WCTIONIb30BaTh HAyYHBIA SI3bIK B KadecTBE CpEACTBA NpPU padOTe C XUMHUYECKOW WH(POpMaluneii:
MPUMEHSTh MEXIpeaMeTHble (pu3uyeckue W MaTreMaTHyeckue) 3HAKH W CHUMBOJBL,  (opMyIbl,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIOJIBb30BaTh U NPe0OpPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISITHOCTH.

OBnafeHue yHUBEPCAJIBLHBIMIA KOMMYHHUKATUBHBIMY /IeICTBUSIMU:

3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl B XOJ€ Jualora W/WIW IUCKYCCHH,
BBICKa3bIBaTh HJEH, (POpMYIMpPOBaTH CBOM NPEIJIOKEHHS OTHOCHTENIFHO BBINONHEHHS IPeII0KEeHHOH
3a/1a4u;

BBICTYIATh C  [PE3CHTAMEH  pe3ylbTaTOB  IIO3HABATENIBHOM  JESTEIBHOCTH, IIOJYyYEHHBIX
CaMOCTOSITETIBHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPH BBINOJHEHHMM XUMHUYECKOTO OJKCIEPUMEHTA,
MPAaKTUYECKOW pabOThl IO MCCIEIOBAHUIO CBOWCTB M3Y4aeMbIX BEIIECTB, Pealn3alii y4eOHOro MpOeKTa U
(hopMyupOBaThH BBIBOABI IO PE3ybTaTaM MPOBEASHHBIX HCCICAOBAHUI IMyTEM COTJIACOBAHHS TO3HIIMKA B
Xoze 00CyXJIeHHUs 1 0OMeHa MHEHUSIMHU.

OgBnafeHue yHUBEPCAIBHBIMHA PeryJIATUBHBIMH JeHCTBHAMM:

CaMOCTOATEIBHO IUIAHUPOBATh U OCYIIECTBIIATH CBOIO IT03HABATEIIBHYIO IESATEIBHOCTD, ONPEIEIIss €€
LeMH W 33aJa4d, KOHTPOJUPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh MPEAJIaraeMblil ajJropuTM
JEHCTBUI TPU BBIIOJHEHUH y4eOHBIX M HMCCIEIOBATEIbCKUX 3a/ad, BbIOMpaTh Haubosee 3(deKTUBHBIHI
CHoCc00 WX pemeHus ¢ y9ETOM MOTyYeHHs] HOBBIX 3HAHHUH O BEIIECTBAX U XUMHUYECKHUX PEaKIUsIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH AESTEIBHOCTH HA OCHOBE CAMOAHaJIN3a U CAMOOLICHKH.



INPEJMETHBIE PE3YJIbTATBI
10 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHS» OTPaXkaroT:

c(OpPMHUPOBAHHOCTD IMPEJCTABICHUI O XUMHUYECKOW COCTABISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHPA, POJIM XUMHHU B ITO3HAHUM SIBIICHUH IPUPOABL, B (POPMUPOBAHHUN MBIIIJICHUS U KYJIbTYphl JUYHOCTH, €€
(YHKIMOHANBHOW TPaMOTHOCTH, HEOOXOOUMOM /Jisi pelleHHs HNPAaKTHUECKUX 3aJa4 U SKOJOTHUECKH
000CHOBAaHHOTO OTHOIIECHHS K CBOEMY 3JI0POBBIO M IIPUPOAHOM CPEAE;

BIAJ€HUE CHCTEMOM XHMHUYCCKHX 3HAHHUI, KOTOpas BKJIOYAET: OCHOBOIIOJNATAIOLIMe IOHSITHS
(XMMHYECKMH ~ 3JIEMEHT,  aTroM, DJJeKTpOHHas  000J0YKa  aToMa,  MOJEKYla,  BaJ€HTHOCTb,
3IIEKTPOOTPULIATEIBHOCTh, XUMHYECKAas CBS3b, CTPYKTypHas GopMyna (pa3BEpHyTas U COKpaIEHHas1), MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YIIIEPOAHBIM CKeleT, (PyHKIHOHAJIbHAS IpyINa, paAuKaji, U30Mepus,
N30MEpPBbl, TOMOJIOTUYECKUI Psill, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOJ M a30TCOIEpXKAallie COCIUHEHUS,
MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COEIMHEHHUS); TEOPUH U 3aKOHBI (Teopus
CTpOEHMsI OpraHu4eckux BemecTB A. M. ByTiepoBa, 3aK0H COXpaHEHHsI MacChl BELIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHHU; MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIHE B OCHOBE IOHUMAaHUS IPUIMHHOCTH U
CHUCTEMHOCTH XHMHYECKUX SIBICHHUH, (PaKTOIOTHYECKUE CBEICHHS O CBOWCTBAaX, COCTABE, MOJNYYCHUH H
0€30I1acHOM HCIOJIb30BaHNH BAKHEHWIIMX OPTaHMUYECKHX BEHIECTB B OBITY M MPAKTHYECKOH AEATEILHOCTH
YeJIOBEKa;

cOPMHUPOBAaHHOCTb YMEHHMH BBISBIATH XapaKTEpHbIC MPHU3HAKM IOHSATHH, YCTAHABIUBAaTh HX
B3aMMOCB$3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE MOHITHS MTPU ONMUCAHUN COCTaBa, CTPOCHUS U MpEeBpalleHUN
OPraHUYECKUX COEAUHEHUN;

cOPMHUPOBAaHHOCTb ~YMEHHMH HCIIOJBb30BAaTh XUMUYECKYI0 CHMBOJMKY [UIS  COCTaBJICHHS
MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOW) (OpPMYNI OpPraHMYECKHX BEIIECTB U
YpaBHEHUIl XUMHUYECKHUX pEaKIHil, H3roTaBIMBaTh MOJENM MOJEKYJI OpraHMYeCKUX BEIIeCTB s
WUTIOCTPALMU UX XUMHYECKOTO U IPOCTPAHCTBEHHOTI'O CTPOCHHMS;

c(OpPMHUPOBAHHOCTb YMEHHH yCTaHABIMBATH NPUHAUIEKHOCTh M3YyYEHHBIX OPraHMYECKHX BELIECTB
M0 MX COCTaBy M CTPOCHHUIO K OMpeNeNEHHOMY KJIacCy/TpyIIe COSAMHEHH (YriIeBOoJ0pOJIbl, KHCIOPOI U
a30TCOACPKALINE COCIUHEHHUS, BBICOKOMOJEKYJISIPDHbIE COCAMHEHHMs), JaBaTb MM Ha3BaHUS 11O
cucremarnyeckoir Homenknatype (IUPAC), a Taxke NpUBOAWUTH TPUBHAIBHBIE HAa3BaHUS OTIEIBHBIX
OpTaHUYECKUX BEUICCTB (3THJICH, MPOMIICH, alleTHIIeH, STHICHIIIMKOIb, MIMIEpHH, QeHol, (hopMalbaeru,
areTaNbpAeTHA, MypaBbHUHAs KHCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAs KHCIOTa, CTEapHHOBAs KHUCIIOTA,
IIII0K03a, (PPYKTO3a, KpaxMall, LeJUII0J103a, TIINIIH);

c(OPMHUPOBAHHOCTb YMEHUS OIPENeIsTh BBl XMMHUYECKOW CBS3M B OPraHWYECKUX COCTUHEHUSIX
(omuHApHBIE U KPATHBIE);

c(OpPMHUPOBAHHOCTb YMEHUSI IPUMEHSTH [TOJIOKEHUSI TEOPUHU CTPOCHUSI OPraHMUECKUX BemecTs A. M.
Bytneposa nist 00bsicHEHHS 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPaHEHUs
MaccChl BEIIECTB;

c(OPMHUPOBAHHOCTb YMEHHH XapaKTepHU30BaTh COCTaB, CTPOEHHE, (U3NYECKHE M XHUMHUYECKHE
CBOWCTBa THMIIMYHBIX MPEACTABUTEICH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH, 3TUJICH,
MPOIWJICH, aleTwieH, Oyraauen-1,3, MeTwiOyraaueH-1,3, OEH30j, METAHOJ, 3TaHOJ, STHIICHIJIUKOJb,
TJIMLEpHUH, (EeHOIN, ameTanbJeru], MypaBbUHAsS M YKCYCHas KHCIOTHI, TJIIOKO3a, Kpaxmal, IeJUTi0i03a,
AMHHOYKCYCHasl KHCJOTa), WJUIIOCTPUPOBATh TEHETHYECKYI0 CBS3b MEXIYy HHMH YpPaBHEHHSIMHU
COOTBETCTBYIOIINX XMMUYECKUX PEAKLUI C UCIIONB30BaHUEM CTPYKTYPHBIX (hopMy;

c(OPMHPOBAHHOCTh yYMEHHsSI XapakTepU30BaTh HMCTOYHUKH YTIJIEBOJIOPOJHOTO CHIPhS (HEQTBH,
MPUPOAHBIN T'a3, Yrob), CIOCOOB! UX MepepaboTKU U MPAKTUIECKOE IPUMEHEHHE MTPOAYKTOB epepabOTKH;

c(OPMHUPOBAHHOCTb YMEHUI NPOBOAMUTH BBHIUYMCICHHS 110 XUMHUUYECKUM YPaBHEHHUSM (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WIIM MPOAYKTAa PEaKIHH MO W3BECTHBIM Macce, 00BEMY, KOINYECTBY
OJTHOTO U3 UCXOIHBIX BEUIECTB MJIH MTPOJYKTOB PEAKIINN);

c(OPMHUPOBAHHOCTb YMEHUH BIa/eTh CUCTEMOM 3HaHMH 00 OCHOBHBIX METOAAaX HAYYHOTO MO3HAHMS,
WCTIONB3YEMBIX B XUMHH TPH HM3YYCHUH BEIIECTB M XWMHUYECKHX SIBJICHWH (HaOIlIOJieHue, W3MEpEHUeE,



9KCTIEPUMEHT, MOJICITUPOBAHHUE), UCIIOB30BATh CHCTEMHBIC XUMUUYECKHE 3HAHMS JIJISI IPHHATHS PENICHUH B
KOHKPETHBIX )KU3HEHHBIX CHTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMHU M X IPUMECHEHHEM;

cOPMHPOBAaHHOCTb YMEHUH COONIOJAaTh MpaBWia TIONB30BAaHUA XUMHYECKOH TMOCYyOOoH U
mabopaTOpHBIM OOOpPYIOBaHHWEM, a TaK)Ke TMpaBWiIa OOpaIleHHs C BEIIeCTBAMH B COOTBETCTBHU C
WHCTPYKIUSIMH IO BBITOIHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX OTBITOB;

c(hOpPMUPOBAHHOCTh YMECHHI TUIAHUPOBATH U BBIMOIHATh XMMHUYCCKUIN SKCIEPUMEHT (TIpeBpalleHus
OpPTaHMYECKUX BEIICCTB NPH HArpeBaHHH, MOJYYCHHE JTUIIEHA M HM3YYCHUE €ro CBOICTB, KaueCTBEHHBIC
peakIMy OpraHWYEeCKUX BEIECTB, JCHATypalus OENKOB NPH HArpeBaHUM, IIBETHBIC PEAKIMU OCIKOB) B
COOTBETCTBMU C IpPaBUJIAMH TEXHUKH O€30MAaCHOCTH MpHU OOpAaIIeHUH C BEIIeCTBAMH U JIaOOPaTOPHBIM
000pyZOBaHHEM, NPEACTABIATh PE3YNbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3alucH ypaBHEHHUM
COOTBETCTBYIOIIMX PEaKIUil U (OPMYIUPOBATH BBIBOJIBI HA OCHOBE STHX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUYECKHM aHAIM3UPOBATH XUMUYECKYIO HH(OPMAIIHUIO, TIOITyIaeMyIO
W3 Pa3HBIX HCTOYHHUKOB (CpeacTBa MaccoBoil nHpopmanuu, HTEepHET U APYTrHX);

c(hOpMHUPOBAHHOCT, YMEHHU COONIOMATh MpaBUiIa IKOJOTHYECKH IIeIecO00pa3HOTO TOBEIACHHS B
OBITY U TPYJOBOM JIEATSIHHOCTH B IIEJISIX COXPAHECHHUS CBOETO 3/I0POBbS U OKPYXKAFOIIEH MPUPOTHON CPEIbI,
OCO3HaBaThb OIIACHOCTb BO3I[€I>'ICTBI/IH Ha JXHUBBIC OpraHU3MbL OHpeI[CJ'IéHHBIX OpraHnvdcCKux BCLICCTB,
noHuMast cMbic mokazatenst [1/IK, mosicHaTs Ha mpuMepax crocoObl YMEHBIICHHUS U MPEAOTBPALICHUS HX
BPEIIHOT'O BO3JICHCTBHUS HA OPraHU3M YeJIOBEKa;

Ul 00YYaroIUXCsl C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE MPUMEHSTH 3HAHHS 00
OCHOBHBIX TOCTYIHBIX METOZAAX IMO3HAHNA BCIICCTB U XUMUUYCCKUX HBHGHHﬁ;

JUISL CJICTIBIX U CIIA0OBHIAIINX OOYUYAIOIIUXCSA: YMEHHE UCIONB30BaTh PElbe(HO-TOUCUHYIO CUCTEMY
o0o3Hauenuit JI. bpaiins mist 3amucu XuMudeckux hopMyi.

11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOCHUS Kypca «O0mIas 1 HeOpraHuIecKasi XUMHUSD) OTPayKaroT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHHNA: 0 XMMUYCCKOW COCTARJISIONIEH €CTECTBCHHO-HAYYHON KapTHHBI
MUpa, POITU XUMHUU B TTO3HAHWH SBIICHUI TPUPOBI, B (GOPMUPOBAHWN MBIIUIEHUS U KYJIbTYpPBI THYHOCTH, €€
(hYHKIIMOHABHON TPaMOTHOCTH, HEOOXOAMMOHN IUIsl pEIIeHUs NPAaKTUYECKUX 3a7ad M SKOJIOTHYECKH
000CHOBAaHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO M IIPUPOIHOM CPEIE;

BJIAJICHUE CHUCTEMOW XUMHYECKUX 3HAHHUM, KOTOpas BKJIOYAET: OCHOBOIOJIATAIOUINE MOHATUA
(XMMHYECKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, - BJIEKTPOHHBIE OpPOMTATM ATOMOB, HOH, MOJIEKYJa, MOJIb,
MOJIApHBI 00BEM, BaJEHTHOCTh, JJIEKTPOOTPUIATENFHOCTh, CTENEHb OKHCIEHHS, XUMHYECKas CBS3b
(xoBasileHTHas, WOHHAsA, MeETAJUITMYEcKas, BOJOPOJHAs), KPUCTAIMUECKas pemETKa, THUIBI XUMHYECKHX
peakluii, pacTBOp, OAJIEKTPOIUTHI, HEIIEKTPOJIUTHI, DJICKTPOIUTHYECKAs AUCCOLMALUSA, OKUCIUTEIb,
BOCCTaHOBUTEINb, CKOPOCTh XUMHYECKON pEaKIM{, XUMUYECKOe PaBHOBECHE); TEOPUHM U 3aKOHBI (Teopus
3JIEKTPOJIUTUUYECKON JMCCcOolMalny, nepuoanyeckuii 3akoH . Y. MeHneneeBa, 3aKOH COXpaHEHHUsI MaccChl
BEIIECTB, 3aKOH COXPAHEHWS W TPEBpAIICHUS SHEPIHH IMPH XUMHUYECKHX PEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMUU, MUPOBO33PEHUECKUE 3HAHMUSL, JIEXKAIINE B OCHOBE IOHUMAHUSI IPUUUHHOCTH U
CHUCTEMHOCTH XHMHWYECKUX SIBICHHUH, (PaKTOIOTHYECKUE CBEJCHUS O CBOWCTBAX, COCTaBE, MONYYCHUH H
0€3011acHOM HCIIONIb30BaHUH BaKHEUIITNX HEOPraHWIECKUX BEIIECTB B OBITY U MPAKTUIECKON JESTEILHOCTH
YEJI0BEKA;

c(OPMHPOBAHHOCTh YMEHHH BBISBIATh XapaKTepHbIC TPU3HAKM TOHSATHH, YCTaHABIUBATh WX
B3aMIMOCBSI3b, WCIIOJIB30BaTh COOTBETCTBYIOIIME IOHATHSA IMPH OMHCAHUHM HEOPTAaHWYECKHX BEIIECTB M HX
MIpEBPaLCHUN;

c(OPMHUPOBAHHOCTb YMEHHH HCIOJB30BAaTh XUMHUYECKYI0 CHMBOJHKY JUIS COCTaBICHHSA (OPMYIT
BEIIECTB ¥ YPaBHEHNH XUMHUYECKHX peakiuii, cucremarudeckyto HomeHknarypy (IUPAC) u tpuBuansHbie
Ha3BaHMS OTIEJIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIi ra3, YIrIeKHCIbIi ra3, aMMuak, raiméHasi U3BecTb,
HeraméHasi U3BeCTh, MUTHEBAs COJla, IMPUT U APYTHE);

c(OPMHUPOBAHHOCTH YMEHHI OTIPEJIEINSATh BAJICHTHOCTh U CTETICHh OKUCIICHUSI XMMHUYECKUX 3JIEMEHTOB
B COEAMHEHHUSAX Pa3IUYHOTO COCTaBa, BWJ XWMHYECKOW CBA3HM (KOBaJeHTHAas, WOHHASA, METaITMYecKas,
BOJIOpPOJHAs)) B COEAMHEHMSAX, THUN KPUCTAUIMYECKOW PEIETKH KOHKPETHOTO BellecTBa (aToMHasi,
MOJIEKYJISIpHAsl, WOHHAs, MeTaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX pPacTBOpaX HEOPraHWYECKUX
COCIMHEHU;



c(OPMHPOBAHHOCTh YMEHHH YCTAHABJIMBATh MPUHAIICKHOCTh HEOPraHWYECKUX BEIIECTB IO HUX
COCTaBYy K OMpENeNEHHOMY KIIACCY/TPYIIE COCIMHEHHH (IPOCThIE BEIIECTBA — METaUIbl M HEMETalTbl,
OKCH/JIbI, OCHOBaHUsl, KUCIOThI, aM()OTEPHBIC TUPOKCUJIBI, COJIN);

c(hOpMHUPOBAHHOCT, YMEHHUH pPaCKpBIBaTh CMBICH mepuogudeckoro 3akoHa JI. M. MenapeneeBa u
JEMOHCTPHUPOBATH €T0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTENFHYIO M MTPOTHOCTHYECKYIO (DYHKIIUH;

c(OpPMUPOBAHHOCT, YMCHHUU XapaKTePU30BaTh 3JCKTPOHHOE CTPOCHHE aTOMOB XHUMHUYECKHX
anemeHTOB 1-4 nepuonoB [lepuoaunyeckoil cucremsl xumuueckux snemenTo . V1. Menneneena, uConb3ys
MOHATUS «S-, P-, O-3JICKTPOHHBIC OpPOUTAIN», «IHEPTETHYECCKHE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX COCIMHEHUMU MO mepuojaM u rpynmnam Ilepuonuyeckoit
cucTeMbl xuMuueckux 3mementoB J. Y. Mennaeneesa;

c(hOpMHUPOBAaHHOCT, yMEHHU XapaKTepH30BaTh (OMHCHIBATh) OONIME XHMHUYECKHE CBOWCTBA
HEOPTaHWYECKUX BEIIECTB PA3TNIHBIX KIIACCOB, MOJITBEPKAATH CYIIECTBOBAHUE TEHETUIECKON CBSA3H MEXKIY
HEOPraHUYECKUMHU BEIECTBAMU C TIOMOIIBIO0 YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIUML;

c(hOpMHUPOBAHHOCTh YMEHHUS KIACCH(DHUIIMPOBATH XMMHUYECKHE PEAKIUU TI0 PAa3NUYHBIM MPHU3HAKAM
(dnciy u cocTaBy pearvpyronx BeIIecTB, TEIIOBOMY (P PEeKTy peakiii, N3MEHEHUIO CTETIeHEeH OKUCIICHUS
3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIACTHIO KaTalnn3aTopa);

c(hOpPMUPOBAHHOCThL YMEHHH COCTaBJISATh YpPAaBHEHUS pEaKIUH pa3IUYHbIX THUIIOB, MOJHBIC U
COKpaIéHHbIe ypaBHEHHUS PEaKIuii HOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, ITPH KOTOPBIX STH PEAKIIUHN UIAYT
JI0 KOHIIa,

c(hOpPMUPOBAHHOCTh, YMEHUH TPOBOJUTH pEAKIWHU, TIOATBEPXKIAIONINEG KAueCTBCHHBIM COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BEIECTB, PACIIO3HABATH OMBITHBIM ITyTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTAaHUYECKHX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMECHHUU PACKPBIBATh CYIIHOCTh OKHUCIHMTEIHHO-BOCCTAHOBHUTEIBHBIX pPEaKIIUH
MOCPEJICTBOM COCTaBJICHUS AIEKTPOHHOTO OallaHca 3TUX Peakluii;

c(hOpMHUPOBAHHOCTH YMEHUH OOBSCHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKkIlui OT Pa3IHIHBIX
(hakTOpOB; XapakTep CMEIICHUS XMMHUYCCKOIO0 PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JCHUCTBUS
(mpunnun Jle HlaTense);

c(hOpMUPOBAHHOCT, YMEHHH XapaKTepU30BaTh XHUMHUYECKHE TIPOIECCHI, JIeXKallhne B OCHOBE
MTPOMBINIICHHOTO TIONYYEHUsI CEPHOM KUCIIOTHI, aMMHaKa, a Takke C(pOPMHPOBAHHOCTP IMPEICTABICHHIA 00
OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTHIECKUX MPOOIeMaX XUMUIECKOTO IPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTH YMEHHI MPOBOJUTHh BBIYUCIIEHUS C HUCIOIB30BAHUEM TOHSATHUS «MacCcOBasi OIS
BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHYECKHUX PEaKIIMSIX, MAcChl BEIIECTBA WIIH
00béMa ra3oB MO W3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce WM O00BbEMY OJHOTO W3 YYACTBYIOIIUX B
peakiyuy BEUIeCTB, TEIIOBOro d((ekTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIECTB,
TIpEeBpAIeHAS U COXPaHEHsI SHEPTUH;

c(hOpPMUPOBAHHOCThL YMEHHH COOJIONATh MpaBWiIa TOJb30BAHHMS XMMHUYECKOW TIOCYIOH U
nabopaTopHbIM 00OpYJOBaHMEM, a TaKKe IpaBWia OOpalleHHs C BEUIECTBAMH B COOTBETCTBHU C
WHCTPYKITUSMH T10 BBITOIHEHHUIO JIA0OPATOPHBIX XUMUIECKUX OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHH TUIAHUPOBATH W BBITIONHATH XMUMHUYECKUH DKCIEPUMEHT (pas3iioKeHue
MEpOKCHa BOJOPOJAa B MPUCYTCTBUH KaTalu3aTopa, OMPEEIEHHE CPEAbl PaCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCATHHOTO HHIUKATOPA, BIUSHUE PA3INYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOHW PEaKIU, PeaKIiu
MOHHOTO 00MEHA, KAYeCTBEHHBIC PEAKIIUN Ha Cyb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS,
PEIICHUC SKCIICPUMEHTAJIBHBIX 3aia4 110 TEMaM «MeTamiael» 1 ((HCMCT&HHBI))) B COOTBETCTBUHU C IIpaBUIIaMHU
TEXHUKH 0€30MacHOCTH MpU OOpAaIeHWU C BEIIECTBAMH W J1a0OPaTOPHBIM 00OPYIOBaHHEM, TPEJICTABIISATH
pe3yNbTaThl XUMUYECKOTO 3KCIepUMEHTa B (OopMe 3alHucH YpPaBHEHHWH COOTBETCTBYIOIIMX pEaKIUd H
(hopMyITMpOBaThH BHIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUYECKH aHAIM3UPOBATH XHMUYECKYIO HH(OPMAIIUIO, TIOITydaeMyIo
13 pa3HbIX HCTOYHUKOB (CPEICTBa MAaCCOBOM KOMMYHUKANWU, IHTepHET 1 Ipyrux);

c(hOpMUPOBAHHOCTh, YMEHHI COOJIOaTh TpaBUiIa IKOJOTUYECKH IIeIeCO00pa3HOTO TOBEIACHHS B
OBITY U TPYJIOBON NEATENFHOCTH B IEJISAX COXPAHEHHS CBOETO 37I0POBbS U OKPYXKAIOIIEH MPUPOIHOI Cpepl,
OCO3HaBaTh OIIACHOCTH BO3JICI>’ICTBPISI Ha JXHBBIC OPraHMU3MBbI OHpeZIe.HéHHBIX BC€IICCTB, IOHHUMAsi CMBICII
nmokazarenss [IJIK, moscHATE Ha mpuMmepax CIOCOOBI YMEHBIIEHUS W TPEJOTBPAIEHUS WX BPEIHOTO
BO3/ICHICTBHSI HA OPTaHN3M YEJIOBEKa;



OCHOBHBIX TOCTYIIHBIX METOZAAaX ITO3HAHWA BCIICCTB U XUMUUYCCKUX HBHCHHﬁ;

o0o3nauenuit JI. bpaiins mist 3anmucn XuMudeckux GopMyi.

TEMATHUYECKOE IIVTAHUPOBAHUE 10 KJIACC
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IIpenmer
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CTPOCHHUS
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2.1

2.2

2.3

24
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3.1

3.2

3.3
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3

JJIsL o6y11a101111/1xc;1 C OrpaHMYCHHBIMU BO3MOXXHOCTIAMH 30POBBA: YMCHUC IMPUMCHATH 3HAHUA 00
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Uroro o pazgeny 13

Pasnen 4. A3oTconep:kanue oprannyeckne coeJHHeHUs!

4.1 lixEEZII;HCHOTLI 3 bub6nuorexa ITOK
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Uroro no pazneny 3

Paszpen 5. BeicokoMoJIeKyIsIpHBIE COCAUHEHUA
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Hroro no pazneny 2
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11 KJIACC
KoJsmmyecTBo yacos

Ne HaumeHnoBaHue
l'l/-l'l pa3aejioB M TEM Beero KonTponbubie  IIpakTHyeckue
nporpaMmbl padoThI padoThI

Paznen 1. TeopeTuyeckue OCHOBbI XUMHH

CrtpoeHue aToMOB.
ITepuoanueckuit
3aKOH U

11 [epuoanueckast 3
CUCTEMa XHMHYECKUX
anemenToB Jl. W.

Meneneesa
CtpoeHue BelecTsa.
1.2 MHuoroo6pasue 4
BEILIECTB
1.3 XVAMUYECKHE PEaKIUH 6 1 1
Uroro mo paznemy 13

Paznen 2. Heopranudeckasi XuMusi

2.1 Merauist 6 1
2.2 Hemeramisl 9 1 1
CBa3b
23 HEOPTaHWYECKUX U 5
OpPTaHHYECKUX
BEIIECTB
Hroro no pazgeny 17

Paznea 3. Xumus ¥ JKM3HL

3.1 XuMHA U )KU3HD 4
Hroro mo pazneny 4
OBLIEE KOJIMYECTBO 34 5 3

YACOB I10 ITPOTPAMME

DJ1eKTPOHHBIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypcbl






