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ITOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o XMUMHH Ha YPOBHe CcpegHero o01ero oopasoBanus pa3paboTaHa Ha OCHOBE
deznepanbHOro 3akoHa 0T 29.12.2012 Ne 273-®d3 «O6 obpa3zoBanuu B Poccutickoii deeparidm»,
TpeOOBaHUI K pe3y/ibTaTaM OCBOeHHs (hezepanbHON 00pa30oBaTe/bHON MPOTPaMMbI CPEHETo
obmmero o6pasoanus (POIT COQO), mpeacraBneHHbIX B DefepanrbHOM TOCYZAPCTBEHHOM
obpa3oBaresibHOM ctaHzapre COO, c yuétom KoHijenuu mpernofiaBaHusi yueOHOTO TipeaMeTa
«Xumusi» B 0Opa3oBaTebHbIX opraHu3anusx Poccutickoit ®esiepaliuu, peamu3yromux 0CHOBHbIE
oOpa3oBaresibHble TIPOTPaMMbl, I OCHOBHBIX TOJIOXKeHUH «CTpaTeruy pa3BUTHS BOCIHUTAHUS B
Poccutickoit ®eneparu Ha iepuo/, ao 2025 rozpa» (Pacriopsbkenue IpaBurenbcrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY 1OX0/10B K pa3paboTKe IMpOrpaMMbl 110 XUMHH, K OTpe/ieieHHI0 00111eli cTpaTeruu
00yueHHs], BOCIIUTAHUSI M Pa3BUTHsI 00YJarOIIUXCsl CPeJCTBaMH yueOHOro mpeamera «XUMUS»
nuist 10-11 kmaccoB Ha 6a30BOM YpOBHe COCTaBWIM KOHIeNTyabHbIe TosioxkeHnss @T'OC COO o
B3aMMOO0OYC/IOBIEHHOCTH 1ieJiel, CoZiep>KaHusl, pPe3y/IbTaTOB 00yueHus1 U TpeOOBaHUM K YPOBHIO
TIOJTOTOBKH BBIITyCKHUKOB.

Xumuueckoe oOpa3oBaHWe, TIOJlydaeMoe  BBINYCKHHUKaMH  001je00pa3oBaTebHOMN
OpraHM3aluy, SIB/ISETCS HeOTheMJeMOM dYacTbio UuX o6pasoBaHHOCTU. OHO  CIyXKHUT
3aBepIIAOIM 3TallOM peasr3alid Ha COOTBETCTBYIOIEM eMy 0a30BOM YpPOBHE KITHOUEBBIX
LIeHHOCTeM, MPUCYIMX LIeJI0CTHOU CUCTeMe XUMHUEeCKOro o0pa3oBaHusi. OTH LIEHHOCTH KacCaroTCst
TI03HaHMS 3aKOHOB MPHUPO/bI, (POPMUPOBAHHUS MHUPOBO33peHHs U 00IIeli Ky/lbTyphbl uesioBeka, a
TaK)Ke 3KOJI0rMYeckd 00O0CHOBAHHOTO OTHOILEHHsI K CBOEMY 3/I0POBBIO U TIPUPOJHOW Cpefie.
Peamu3yercsi xumuueckoe oOpa3oBaHUe OOyuarOIIUXCs Ha YpOBHe cpegHero o0iiero
oOpa3oBaHus cpeAicTBaMU yueOHOTO mpegmera « XUMUS», COJiepyKaHue M TIOCTPOeHre KOTOPOTO
oripefiesieHbl B TPOTpaMMe T0 XMMHU C yY6TOM CrelUKd HayKd XUMHU, e€é 3HaueHusl B
TI03HaHUM TIPUPO/IbI M B MaTepHasibHOM >KU3HU 00IIecTBa, a Takke C YUETOM OOIMX Lieseil u
NPUHLIMIIOB, XapaKTepU3yIOIMX COBPEMEHHOe COCTOSIHMEe CHCTeMbl CpejHero o0imero
obpa3opanus B Poccutickoit ®eepariy.

XWMUs Kak 371eMeHT CHCTeMbI eCTeCTBEHHBIX HayK MrpaeT ocobyro posib B COBpeMeHHOM
LMBWIM3allMK, B CO3/laHUM HOBOM 0a3bl MaTepuanbHON KyiabTypbl. OHa BHOCHUT CBOW BKJIaJ B
(opMrpoBaHre PAaL{MOHA/TIBEHOTO HAYUHOTO MBIILIIEHHS, B CO3/jaHHe LIeJIOCTHOTO Ipe/CTaBIeHUs
00 OKpy»KaroIieM MUpe Kak O eIMHCTBe IPUPO/bI M YelloBeKa, KoTopoe GopMHUPYeTCsi B XMMUH Ha
OCHOBe TIOHMMaHMsl BeIL[eCTBEHHOTO COCTaBa OKPY)KAIOI[ero MHpa, OCO3HAHHs B3aUMOCBSI3U
MKy CTPOEeHHEM BellleCTB, X CBOMCTBAMU M BO3MOXKHBIMHU 00/1aCTSIMU ITPUMeHEeHHSI.

TecHo B3aMO/1e}CTBYS C PYTUMH eCTeCTBEHHBIMU HayKaMU, XMMUSI CTasla HeOThbeMIeMOi
YacTbI0 MUPOBOM KY/bTypbl, HEOOXOAWMBIM YC/IOBHEM YCIEITHOTO TPYZa U >KU3HU KaKIOTO
yseHa oOujectBa. CoBpeMeHHass XWMUsS KaK HayKa co3ujaresibHas, KaK HayKa BBICOKHX
TEXHOJIOTWH HarpaB/ieHa Ha pelleHHde TII00aJbHbIX Ip0o0JieM YCTOMUMBOTO —pa3BUTHS
Yye/I0BeUYeCTBA — CHIPHEBOM, SJHEPTeTUUECKOM, TTHITIEBOM, 9KOJIOTHUECKOM Oe30IMacCHOCTH U OXPaHbI
3[10POBBSI.

B cooTBeTcTBMM C OOIMMH Ie/IAIMM W TIPUHLIAIIAMH CpejHero o6iiero oOpa3oBaHUs
cozepkanue npeameTa «Xumus» (1011 kmaccel, 6a30BbIli ypPOBEHb U3yUEHHsI) OPUEHTHPOBAHO
NPEUMYILIIeCTBEHHO Ha OOILIeKy/IbTYPHYIO MMO/ATOTOBKY 00yuaromuxcsi, He0OX0AUMY UM s
BbIPAOOTKM MHMPOBO33peHUYECKHMX OPHEHTHPOB, YCIELIHOIO BK/IHOUEHHsS B JKU3Hb COLIUyMa,
NPO/I0/DKeHUsI 00pa30BaHus B Pa3/IMUHbIX 00/1acTsIX, He CBSI3aHHBIX HETIOCPe/ICTBEHHO C XUMUEH.



CocTaBngromyMy TipeaiMeTa «XUMUSI» SIBJITIOTCST 0a30Bble Kypchl — «OpraHuueckast
xuMust» ¥ «O01[asi 1 HeopraHuveckKasi XMMHsT», OCHOBHBIM KOMIIOHEHTOM CO/IepKaHUsT KOTOPBIX
SIBJITFOTCSI OCHOBBI 0a30BOM HAayKU: CHCTeMa 3HAHWH 110 HeOPraHUUeCKOW XUMUH (C BKTFOUeHHEM
3HaHUWH U3 0011[e XUMHUH) U OpraHruecKou XuMunu. PopMUpoBaHKe JaHHOUW CUCTeMbI 3HAHUH TTPH
W3yueHWU TIpeZiMeTa 00ecrieurBaeT BO3MOXKHOCTb PaCCMOTPEHHSI BCETO MHOT000pa3usi BelllecTB
Ha OCHOBe OOIIMX MOHSTHH, 3aKOHOB U TEOPUN XUMUH.

CTpyKTypa cojiep)KaHust KypcoB — «Opranuueckasi Xumusi» ¥ «O01jasi 1 HeopraHUuecKast
xUMUs» copMUpOBaHa B MporpaMme Mo XMMHUM Ha OCHOBe CHCTEMHOTO MOZX0/a K U3yUeHUIO
yueOHOrO Marepuana W 00ycCjoB/ieHAa HCTOPUYECKU OOOCHOBAHHBIM Da3BUTHEM 3HaHWN Ha
ompe/ie/IEHHBIX TeOpeTUUeCKUX YypoBHSX. Tak, B Kypce OpraHUueckod XWMUU BelljecTBa
pacCMaTpUBAlOTCSl HAa YPOBHE K/IaCCHYECKOW TeOpUU CTPOEHUs OPraHUuecKUX COeJUHeHW, a
TakK)Ke Ha ypOBHE CTepeOXMMHUYECKUX W 3/IeKTPOHHBIX TIPeJCTaBJIeHU O CTPOEHUM BellleCTB.
CBezieHnsi 00 m3ydaeMbIX B KypCe BeII[eCTBax /AlOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB 70
CJIO>KHBIX OMOJIOTMUECKW aKTUBHBIX COeJWHeHWH. B Kypce OpraHW4eCcKOW XWMWUHW TIOTydarOT
pa3BuTHe Cc(OpPMHUPOBaHHBIE Ha YPOBHE OCHOBHOTO 0O0Iero o0Opa3oBaHUsSI TepBOHAua/bHbIE
TIpe/ICTaB/IeHHs] 0 XUMUYeCKOW CBSI3U, K/IaCCU(PUKAL[MOHHBIX TPU3HaKax BellecTB, 3aBUCUMOCTHU
CBOKCTB Bel[eCTB OT UX CTPOEHUS], 0 XUMUYECKOM peaKL1u.

[Tos HOBBIM yIJIOM 3peHUsl B mpeaMeTe «XuUMUsi» 0a30BOTO yPOBHS pacCMaTpPUBAETCS
W3yueHHbII Ha YyPOBHe OCHOBHOTO 0O0IIero o0pa3oBaHWs TeOPETHUECKWM MaTephan U
dakTosioruueckre CBeJileHUs O BellleCTBaX M XWUMHUYECKOU peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111as ¥ HeopraHWyecKast XUMUS» 00yJarOLUMCs TIPeJOCTaBIISIeTCSI BO3MOXKHOCTh OCO3HATh
3HaueHHe TIePUOJUUECKOr0 3aKOHa C OOIIeTeOpeTUUeCKUX W MeTOAOIOTHYeCKUX TTO3UIUH,
ryo>ke TMOHATH WCTOpPUYECKOe W3MeHeHWe (YHKIMHA 3TOro 3akKoHa — OT 00o00ijarormeii 1o
0OBSICHSIOI[EH 1 TIPOTHO3UPYIOIIEH.

EpuHas crucreMa 3HaHMM O BaXKHEMIIMX BellleCTBaX, UX COCTaBe, CTPOEHUH, CBOMCTBAX U
NpUMeHeHUH, a TaKKe 0 XUMUUeCKUX PeakLUsiX, UX CYIIHOCTHA U 3aKOHOMEPHOCTSIX MpOTeKaHus
pornonHsiercss B Kypcax 10 wu 11 KknaccoB as/eMeHTaMM  CO/lep)KaHHs, UMeRIIUMU
KY/IbTYPOJIOTHUECKUI W TIPUK/IaHONW XapakTep. OTW 3HaHUS CIOCOOCTBYIOT TIOHUMAaHMIO
B3aMMOCBSI3M XWMWUU C JIDYTUMM HayKaMW, pacKpbiBalOT €€ pojb B T03HaBaTenbHOU U
TIPAKTUYEeCKOHN /IeATeIbHOCTH Yesl0BeKa, CTIIOCOOCTBYIOT BOCITUTAHUIO YBa)KEHHS K IPOLIECCY
TBOPYECTBA B 00/IaCTH TEOPUU U TIPAKTUUYECKUX TIPUIOKEHUH XUMHH, TIOMOTAIOT BBIMTYCKHUKY
OPHEHTHUPOBAaThCS B OOIECTBEHHO W JIMYHOCTHO 3HAUMMBIX MpoO/eMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKU OCMBICIMBaTh MHGOPMALMI0 U TIPUMEHSTh e€ [1Jisi TOTI0JTHEeHUsI 3HaHWM, pelleHus
VHTe//IeKTya/IbHbIX M SKCIepUMeHTalbHbIX HCCIe/l0oBaTe/IbCKUX 3a/au. B 1ieoMm cozep)kaHue
yueOHOTO TipejMeTa «XUMHUS» JaHHOTO YPOBHS M3y4YeHUsI ODUEHTUPOBAHO Ha OpMHUpPOBaHHUe y
00yJaroIyXxcss MUPOBO33PeHUECKON OCHOBBI ZJisi TIOHUMAaHUSI PUIOCOPCKUX W[, TaKUX Kak:
MaTepHaJbHOe eJUHCTBO HEOPraHWYeCKOr0 M OPraHu4ecKoTo MUpa, 00yC/IOBIeHHOCTh CBOMCTB
Bell[eCTB UX COCTAaBOM U CTPOEHHEeM, TT03HAaBaeMOCTh MPUPOJHBIX SIB/IEHUH MYTEM 3KCIIepUMeHTa
Y pelleHUs] TPOTHUBOPEUM MeXKAy HOBBIMU (haKTaMHd U TeOpeTHUUeCKUMU MpeArioChblIKaMH,
OCO3HaHWEe POJId XUMHHU B PEIIeHUH 5KOJIOTMUECKHX Tpo0sieM, a Takke IpobsieM cOepeskeHust
SHepreTUUeCKUX PeCypCcoB, ChbIPbsi, CO3[JaHUSI HOBBIX TEXHOJIOTUI U MaTepHaroB.

B nyiaHe periieHust 3a/1a4 BOCITATaHWsI, Pa3BUTHS M COLIMAIM3ALIAN 00yUYaroIUXCsl IPUHSTHIE
MporpaMMoi TO0 XUMHUM TIOAXOJbl K OIpe/ie/leHUI0 COJlep)KaHusl M TIOCTPOeHHUsl TpejiMeTa
rpelyCMaTpyBaOT (HOpMUPOBaHWe YHHUBEPCATbHBIX Y4eOHBIX [IeHCTBHUM, MMeIoMUX 0a30BoOe
3HaueHWe [yis pa3/IMuHbIX BHUOB [IeSTe/IbHOCTU: pellleHust MpoOsieM, TIOMCKa, aHaiu3a |



obpabotku wuH(pOpMalMK, HEOOXOAMMBIX [/ TIPUOOpDETeHHs OTbiTa TPAKTUYeCKOW U
WCCIIe/IOBaTe/TbCKOU JiesITe/TIbHOCTH, 3aHUMAIOIel BayKHOe MeCTO B TIO3HAHUU XUMMUMU.

B mipakTuke npenoziaBaHusi XMMUHU KaK Ha YPOBHE OCHOBHOTO 00111ero 0Opa3oBaHusl, TaK U
Ha ypOBHe cpeiHero o01riero oopa3oBaHusi, TIPH OTIPeZIe/IEHUH COZIeP>KaTeIbHOM XapaKTePUCTHUKU
1jefiel  U3ydeHUs TpeAMeTa HalpaB/eHWeM TePBOCTENeHHOW 3HAYMMOCTU TPaJULIMOHHO
npu3HaéTcs (opMHpOBaHWE OCHOB XMMWYECKOW HayKh Kak 00/1acTh  COBPeMEHHOTO
eCTeCTBO3HaHUS, IPAKTUUYECKOH ZiesITeTbHOCTH UesIoBeKa M Kak O/IHOTO U3 KOMITOHEHTOB MUPOBOM
Ky/nbTypbl. C MeTO[UYeCKON TOUKHW 3DeHHs] TaKOW IMOAXOJ K OTIpeZie/IeHHI0 1iefield W3ydeHUst
TipeZiMeTa SIBJISIeTCS BIIOJTHE OTIPaB/IaHHBIM.

CornacHO /IaHHOW TOYKe 3peHUs TJIaBHBIMU IL[e/IIMU W3y4deHUsl TMpeiMeTa «XUMHS» Ha
6a3oBom ypoeHe (10 —11 k/1.) sB/ISIFOTCS:

e (QopMHUpOBaHME CHUCTeMbl XWMHUYECKMX 3HAaHWN KakK BaKHeHIeld cocTaBistolei
eCTeCTBeHHO-HayYHOW KapTHHBI MHPa, B OCHOBE KOTOPOM JieXKaT K/HOUeBbie TIOHSATHS,
dbyHIaMeHTa/lbHbIe 3aKOHBI U TEOPWUM XUMHM, OCBOEHHE sI3blKa HayKW, YCBOEHHE U
TOHMMaHWe CYI[HOCTH [JOCTYIHBIX 0O0O0OIIeHH MHPOBO33PEHUECKOTO XapaKTepa,
03HAKOMJIEHHE C UCTOpUel X pa3BUTHS M CTAaHOBJIEHUS,

e (dopMHpOBaHWe U pPa3BUTHE TPE/ICTaBJIeHUN O HAayYHbIX METOZaX TO03HAHUS BEIeCTB U
XUMUAYECKUX peakinid, HeoOXOAMMBIX [jisi PUOOpeTeHNss YMeHUd OPUEeHTHUPOBAThCS B
MUpe BeIlleCTB U XUMUUECKUX SIBJIEHUM, UMEIOIIUX MeCTO B TMPUPO/Ie, B TIPAKTUYECKOU U
TOBCeHEBHOM >KU3HU;

e Dpa3BuUTHE YMEHWM U CHOCco0OOB [eITeNbHOCTH, CBSI3aHHBIX C HaOMoJeHneM U
00BsICHEHHEM XUMHUECKOTO JSKCIlepUMeHTa, CoOmoeHreM TpaBul  0e30macHOTro
obpaliieHus C Bel[eCTBAMHU.

Hapsiny ¢ aTuM, cofep)kare/ibHasi XapaKTepPUCTHKA 1ieJiel U 3a/lay U3ydeHus TpefiMeTa B
TIporpaMMe TI0 XUMHUU YTOUHEHa ¥ CKOPPEKTUPOBaHa B COOTBETCTBUH C HOBBIMU MPUOPUTETAMU B
crcTemMe cpefiHero o6iero oopasoBanus. CeroJjHs B TIPeToJaBaHUN XUMUM B OOJIbINEH CTereHn
OTJAETCsI TIPeATIOUTEeHHe TIPaKTUUeCKOW KOMITOHEHTe COZiep>KaHusi 00ydyeHusl, OpUeHTUPOBAHHOM
Ha TIOATOTOBKY BBLIMTYCKHUKA 00Ile00pa3oBaTe/lbHOM OpraHW3alvd, Biajerolnero He Habopom
3HaHWH, a (YHKIMOHA/JLHOW TPAaMOTHOCTBIO, TO €CThb CIOCO0aMU W yMEHWSIMH aKTHBHOTO
TI0JTyYeHHsT 3HaHUH 1 TIPUMeHeHUs] X B PeaslbHOM >KU3HH JIJIs PellleHrs TIPaKTUUeCKHX 3a/jau.

B cB3u ¢ 3TUM TIpM UW3yyeHWM TIpeMeTa «XUMHS» [IOMHHUDYIOIlee 3HaueHUe
nproOpeTaroT Takue 1[eJv 1 33/jaui, Kak:

azianTauys 0OyJaroIuXcs K YCJI0BUSIM IMHAMUYHO Pa3BUBAIOIIEr0Cs MUPa, (GOpMUPOBaHMe
WHTE/UIeKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K camMo00pa30BaHUIO, COTPYJHUYECTBY,
CAMOCTOSITE/IbHOMY TIPUHSITUO TPAaMOTHBIX peIIeHHH B KOHKDETHBIX JKM3HEHHBIX CHTYaIUsX,
CBSI3aHHBIX C BeIlleCTBaMH 1 UX NIPUMeHeHHEM;

dopmupoBaHue y 0O0yYarOIMXCs K/IHOUEBbIX HABBIKOB (K/TFOUEBBIX KOMIIETEHIIUH),
VMMEIOIIMX YHUBePCabHOe 3HaueHWe /il Pa3/IMUHbIX BUZOB /IeTe/IbHOCTH. PeIleHus mpoosiem,
TOMCKa, aHaim3a W 00paboTku wuHbOpMalMyd, HeOoOXOJUMBIX /s TIPUOOpeTeHWs OIIbITa
JiesiTe/TbHOCTH, KOTOpasi 3aHUMaeT Ba)XHOE MeCTO B TIO3HAHWM XMMWHU, a TaKXKe /ISl OLIEHKU C
TIO3ULIUK KOJIOTHUECKOUW 6e30T1acHOCTH XapaKTepa B/IMSHUS BeI[eCTB U XUMHUECKUX TTPOL[eCCOB
Ha OpraHW3M ueJjioBeKa 1 TIPUPOZHYIO Cpefy;

pa3BUTHe T03HABATEbHBIX WHTEPECOB, MHTE/IEKTYallbHbIX U TBOPYECKUX CIIOCOOHOCTEN
00yJaroLuxcsi: CrnocoOHOCTH CaMOCTOSITe/TbHO TPUOOpeTaTh HOBble 3HAaHUSI 0 XUMWUA B
COOTBETCTBUM C )KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIO/Ib30BaTh COBpeMeHHbIe MH(OPMaI[MIOHHbIe



TeXHOJIOTUH [I/Is1 TIOMCKA U aHa/iu3a yueOHOH 1 HayuHO-TTOMyY/IIPHOM WH(OPMAI[UX XUMUUECKOTO
CO/IepPIKaHUS,

dbopMUpoBaHye U pa3BUTHE Y 00YYarOIIUXCs aCCOIMaTUBHOTO U JIOTHUYECKOTO MBIIIIEHHS,
Hab/ro/IaTe/IbHOCTH, COOPAHHOCTH, AKKypPaTHOCTH, KOTOpble 0COOeHHO HeoOXOAWMBI, B
YaCTHOCTH, MPU TUIAHWPOBAHUH U TIPOBE/IEHUM XUMHUUECKOT0 SKCIIePUMEHTa;

BOCIUTAHUE Y 00yUaroInXxcsl yOeKIEHHOCTH B TYMaHUCTHUECKOW HarpaB/IeHHOCTH XUMMH,
e€é BaXHOM pO/M B pelleHuH I100anbHBIX MPo6/IeM paljoHaIbHOTO TPUPOOTIOJIb30BaAHKS,
TIOTIOJTHEHUSI SHEPreTHUYeCKUX PEecypCoB W COXPAHEHMs MPUPOJHOIO PABHOBECHS, OCO3HAHUS
Heo0Xx0IMMOoCTH OepeXXHOT0 OTHOIIIEHHS K TIPUPO/Ie U CBOEMY 3/I0POBbBIO, a TAK)Ke MPUOOpeTeHuUs
OTIbITA WCII0JIb30BAHUS TIOJYUEHHBIX 3HAHWU /IJIs1 IPUHATHS TPaMOTHBIX pellleHHi B CUTYaIUsX,
CBSI3aHHBIX C XUMHUECKUMH SIBJIEHUSIMH.

B yueb6HOM mi1aHe cpefgHero obiiero obpa3oBaHus mpeaMeT «XuMHs» 0a30BOr0 YPOBHS
BXO/IUT B COCTaB IpeJMeTHOM 00/1acT «ECTeCcTBeHHO-HayUHbIe TTPeAMEThI».

OO6Iilee UMC/I0 YacoOB, OTBEIEHHBIX [T U3yUEHUs] XMMHM, Ha 0a30BOM ypPOBHE CpE/IHEro
obriero odpasoBanus, cocrasssieT 68 uacos: B 10 knacce — 34 yaca (1 yac B Hefiesio), B 11 knacce
— 34 yaca (1 vac B HefiesTi0).



COJEPXXAHUME OBYUYEHUSA
10 KJITACC
OPI"'AHUYECKAA XUMUA

TeopeTuuecKyie 0CHOBBI OpraHUYeCKON XUMHU

[Ipegmer opraHWuyeckod XMMUU: e€ BOSHUKHOBEHHe, pa3BUTHE U 3HaueHUe B M0JyYeHUU
HOBBIX BeIleCTB U MaTepuaioB. Teopusi CTpOeHUs OpraHnueckux coeguHeHnd A. M. bytieposga,
eé OocHOBHble Ton0XeHUs1. CTPyKTypHble (HhOpMy/bl OpraHWYecKHMx BelecTB. ['omosorus,
n3oMepusi. XMMHUUecKasi CBsI3b B OpraHMUeCKUX COeJJMHEeHUsIX — OIMHapHbIe U KpaTHble CBSI3U.

[TpencraBneHyre o KaaccuUKaliMi OpraHUYecKyx BeljecTs. HoMeHKIaTypa opraHiueckux
coe/ivHeHHWH (cucTeMaTHyecKasi) U TPUBHa/IbHbIe Ha3BaHUs BayKHEUIIINX ITPe/iCTaBUTe el KJIacCoB
OpraHuyYecKrX BelecTB.

OKcrnepuMeHTabHble METO/bl M3YUeHUs BelleCTB M UX IMpeBpallleHrii: 03HaKOMJIeHUe C
oOpasijaMy OpraHMYecKHX BeljeCTB M MaTepuasaMd Ha MX OCHOBe, MOJIeNMPOBaHHE MOJIEKYIT
OpraHMYecKHWX BelllecTB, Ha0/MOfleHMe U ONMCaHWe [eMOHCTPAIMOHHBIX OIBITOB 10
TIpeBpallleHHI0 OPraHNUeCKUX BellleCTB IPYU HarpeBaHWM (T/1aBjieHHe, 00yT/IMBaHue U TOpeHue).

YrieBomopozp!

AnKaHbI: COCTaB M CTpPOEHHWe, TOMOJIOTWUYEeCKUH psf. MeTaH W 3TaH — MpoOCTeilIMe
TIpe/ICTaBUTE/N alKaHOB: pU3NYecKre U XUMUUYeCKre CBOMCTBA (peakiy 3aMellieHHsI U TOPeHHs]),
HaxXO’KJeHue B MIpUpO/ie, MOyueHue U IIpUMeHeHue.

AJnKeHBI: COCTaB U CTPOEHHe, FOMOJIOTUYECKUH psifi. DTWU/IEH U MPOIUJIeH — NMPOCTelIIne
Tpe/ICTaBUTE/IN alKeHOB: (U3NUYeCKWe W XUMHUUeckre CBOMCTBa (peaklyy T'HMPUPOBAHUS,
raJIoTeHUPOBAHKS, TH/PATAL[H, OKUC/IEHHS U TT0JIMMepH3aLiih), I0/IydeHre U PUMeHeHHe.

Ankamuensl: OytazueH-1,3 u MeTwi0Oytaguen-1,3: cTpoeHue, Ba)KHeUIIe XUMUUECKHE
cBoticTBa (peakuysi nmosmMepusanym). IlosydeHre CHHTETMUECKOTO KayuyKa v Pe3UHBI.

ANKUHBI: COCTaB U OCOOEHHOCTM CTPOEHHsl, TOMOJIOTUYEeCKU psif. AreTwieH —
MPOCTeNIINM TIpeJCTaBUTeb alIKUHOB. COCTaB, CTpOeHHe, pu3nueckre U XUMUUeCKre CBOWCTBA
(peakuyu rU/[pYpOBaHMSs], Ta/IOTeHHPOBAHKS, TUAPATALH, TOPEHMS), TIOJTyueHre U TpUMeHeHue.

Apensl. beH3on: cocrtaB, cTpoeHMe, (u3NuecKWe W XUMHUYeCKHe CBOWCTBa (peakiyu
rajJoreHUpOBAaHUsI M HHUTPOBaHUs), TIONydeHHWe W TIpUMeHeHue. TOJYO/I. COCTaB, CTPOEHHE,
(usnyeckre U XHMHUYECKHe CBOHCTBA (peak[uy ra/loreHHPOBAHUS H HATPOBAHHS), ITOYIEHHE H
npumeHeHHe. 'TOKCMYHOCTb  apeHOB. ['eHeTHueckass CBA3b MeXJy YIJIEBOJOpPOJaMH,
NIPUHAZJIEXKaMMU K Pa3/IMUHbIM KJlaccaM.

[TpupoHble UCTOYHUKU YI/1€BOJOPOJOB. IIpHMpo/HbI ra3 U MomnyTHble HeTsHbIE rasbl.
HedTb u eé npoucxoxaenue. Criocobbl mepepabOTKH HeTH: TIeperoHKa, KpeKUHT (TepMHUeCKUH,
KaTaJIMTUYeCKui), Tmuposu3. IlpoaykTel miepepaboTKM HedTH, UX TpUMeHeHHe B
TIPOMBILIIEHHOCTU U B ObITy. KaMeHHBIN yro/b v MPOJYKTHI ero repepaboTKu.

OKcrnepuMeHTabHble METO/bl M3YUeHUs BelleCTB M UX IMpeBpallleHrii: 03HaKOMJIeHUe C
oOpasijamMy 1acTMacc, KaydyykoB U pe3uHbl, KoJuteKun «HedpTb» 1 «YT0/b», MO/IeTMpOBaHue
MOJIEKY/l YT/IeBOZOPO/IOB W Ta/lOTeHONPOM3BOJHBIX, TPOBe/IeHNe TPAKTUYeCKOW paboThI:
T0JlyyeHre 3TU/IeHa U U3yuyeHue ero CBOMCTB.

PacuéTHbie 3aaum.




Bblunc/ieHusi 10 ypaBHEHMIO XWMWYECKOW peakiuu (Maccbl, 00béMa, KO/IMYecTBa
WCXO/IHOTO BeIeCTBa UK TIPO/IyKTa PeakI[|H 10 U3BeCTHbIM Macce, 00BEMyY, KOTMUECTBY O/IHOTO
13 UCXO/IHBIX BEI[eCTB UM MPOAYKTOB PeaKIUH).

Kuiciopo/icofiepikaltyie opraHudeckie CoequHeHs

[TpenenpHBIE OAHOATOMHBIE CIUPTHI. MeTAaHOM Y 3TAHO/. CTpPOeHWe, (u3nMUeckue u
XUMUYeCKUe CBOMWCTBA (peakiuu C aKTUBHBIMHA MeTa/UlaMH, TajloreHOBO/IOPO/IJaMH, TOPEHHe),
nprMeHeHue. Bosiopo/iHbIe CBSI3W MeXXy MOJIeKy/laMU CITUPTOB. JleficTBre MeTaHO/Ia U 3TaHO/Ia
Ha OpraHW3M uejioBeKa.

MHoroaToMHble CIUPTHL. OTHWIEHITIMKOMb W TJHWIEPUH. CTpPoeHWe, (u3nyeckue U
XUMUYeCKHe CBOMCTBA (B3aMMO/IEMCTBYE CO I1IeJIOUHBIMU MeTas/laMH, KaueCTBeHHas peakiys Ha
MHOTOAaTOMHbIE CIUPTHI). [leiicTBMe Ha OpraHuW3M 4esjioBeka. [IpyMeHeHWe TJIUIlEpUHA U
TUJIEHT JIUKOJIS.

deHOJI: CTPOEHHUE MOJIEKY/ThI, (hr3ruecKre U XMMUYeCcKre CBONUCTBa. TOKCUUHOCTD (heHOa.
[TpumeHeHue dheHoMa.

Anppieruabl U KeToHpl. Popmanbierus, areTanbAeryf; CTpoeHue, (usnyeckue u
XAMUUYeCKre CBOMCTBa (peakliM OKHC/EeHHS W BOCCTaHOBJ/IEHWs, KaueCTBeHHbIE PpeakKIvu),
TIO/TyUeHre ¥ TIpUMeHeHHe.

OJHOOCHOBHBIE TIpe/iesibHble KapOOHOBBIE KUC/IOTHl. MypaBbHHasi U YKCYyCHasi KAC/IOTHI:
cTpoeHue, pr3nUecKre ¥ XMMHUYeCKre CBOMCTBA (CBOWCTBA, 001IHe [/is Kacca KUC/IOT, Peakys
TepuHKaLMKU), TOAyueHHe U mpuMeHeHue. CTeapuHOBas U OJIEMHOBAasl KHUC/IOTHI KakK
TIPe/ICTABUTE/TN BBICIINX KAPOOHOBBIX KAC/IOT. MblIa KaK COM BBICIINX KAPOOHOBBIX KUCJIOT, UX
MoOlOLL[ee JIeNCTBHE.

CrnokHble 3¢UpbI KaK MMPOM3BOHbIE KAPOOHOBBIX KUCIOT. ['MIPO/IN3 CIIOKHBIX 3(UPOB.
JKupel. I'ngpons xxupos. [IpruMeHeHve XUpoB. brosiornyeckas: poJib >KUpOB.

YrneBogpl: cocTaB, Kinaccudukaiys yrieBosioB (MOHO-, IU- U TIoJMcaxapyu/sl). ['iroko3a —
TIPOCTEUIINI MOHOCaxapH/j: 0COOEHHOCTH CTPOEHUsT MOJIEKY/bl, (U3NUeCKHe U XUMHUUeCKHe
cBoiicTBa (B3aumo/eiictBue ¢ ruapokcuaom meau(ll), okucieHne aMMUayHbIM paCTBOPOM OKCH/IA
cepebpa(l), BoccraHOB/eHUWe, OpoXKeHUe T/IFOKO3bl), HaXOXK[eHWe B TPHUpOje, TPUMEHEHHe,
ouonoruueckasi posib. oTocunHTe3. PpyKTO3a KaK U30Mep I/TFOKO3bI.

Kpaxman u 1ie/uTr07103a Kak TIpUpOAHbIe rmoyiMepsl. CTpoeHre Kpaxmasia U 1[eJITHOJIO3bI.
dusnueckre U XMMHUYeCKHe CBOMCTBA KpaxMara (TUApOoJin3, KaueCTBeHHAst Peaklys C UO/IOM).

OKcriepuMeHTa/IbHBIE METOZbl M3YYeHHs] BeIeCTB W WX TpeBpallleHHid: MpoBe/ieHue,
HaO/FofIeHWe W OIMMCAHMe [eMOHCTPALIMOHHBIX OINBITOB. TOPEHHe CIHUPTOB, KaueCTBEHHBIE
peaKiii OJHOATOMHBIX CIUPTOB (OKHC/IeHWe 3TaHosa okcuzom wmenu(ll)), mMHOTOaTOMHBIX
cnupToB (B3aumoeiicTBue TiurepuHa ¢ rugpokcugom Meau(ll)), ampaerngoB (okucieHue
aMMHauHbIM pacTBOpoM okcuza cepedpa(l) u ruapokcugom meau(ll), B3aumoelicTBre Kpaxmasa
C WOZIOM), TIPOBe/IeHHe TTPAKTUUYeCKOW pabOThI: CBOMCTBA PaCTBOPA YKCYCHOMW KHUCJ/IOTHI.

PacuéTHblie 3a/1aun.

BbIunc/ieHust MO0 ypaBHEHMIO XWMWYECKOW peakiuu (Macchl, 00BbEMa, KOMYecTBa
HCXO/IHOTO BeIIeCTBa WM TIPO/IyKTa PeaKI[UH 10 U3BeCTHBIM Macce, 00bEMY, KOJTMUECTBY O/IHOTO
13 UCXO/IHBIX BEI[eCTB UM MPOJYKTOB PEaKII|H).

A3oTCozieprkaliie OpraHu4ecKre CoeMHeHUs.

AMHWHOKUCIOTBI KaK aM(OTepHbIe OpraHUuecKre coeuHeHus1. @U3ndecKre U XUMHUYeCKHe
CBOMCTBA aMUHOKUCIOT (Ha TIpUMepe IJIMI[MHA). buosiornyeckoe 3HaueHWe AMHUHOKHUCIIOT.
ITerrTuppl.



Benku Kak TpUpo/Hble BBICOKOMOEKY/sIpHbIe coefviHeHus. [lepBuyHasi, BTOpUYHAs U
TPeTUYHasi CTPyKTypa OenkoB. XWMHUUeCKde CBOMCTBAa OenKOB: THPO/M3, JAeHaTypauus,
KaueCTBeHHbIe PeaKLMy Ha Oesku.

OKCIieprMeHTalbHble METO/IbI M3YUeHHsl BeIleCTB W WX IpeBpallleHuil: HaO/ogeHne M
OTMCaHWe JEeMOHCTPALMOHHBIX OIBITOB. JeHaTypauusi OelKOB TIPYM HarpeBaHWH, LIBETHbBIE
peakiiy Oe/KoB.

BrIcOKOMOJIeKy/IsIpHEIe COeIUHEHUS

OCHOBHbIe TIOHATHSI XUMWH BBICOKOMOJIEKY/ISIPHBIX CO€JUHEHUI. MOHOMep, TOo/Mep,
CTPYKTYPHOe 3BE€HO, CTelleHb IOJMMepH3alid, CpefHsisi MoJieKy/spHas Mmacca. OCHOBHbIE
MEeTO/Ibl CHHTEe3a BLICOKOMOJIEKY/ISIPHBIX COeJUHEHUH — MOIMMepU3aliyisi ¥ MOJTMKOHAeH ALy,

OKCIieprMeHTalbHble MeTOAbI U3yUeHHs BeI[eCTB M MX IpeBpallleHHid: 03HaKOM/IeHHEe C
o0pasLjamMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMACC, Kay4yKOB.

MexripeiMeTHbIe CBSI3U.

Peanm3ariyisi MeXIIpeJIMeTHBIX CBsi3eil TIpM M3yueHuH opraHudyeckoi xumuu B 10 kmacce
OCYIIIeCTB/ISIETCSI Yepe3 MCII0/Ib30BaHME KaK OOILIMX eCcTeCTBeHHO-HAyYHBbIX TOHSATHM, TaK |
TIOHSITUH, SIBJISTFOLLIXCSI CUCTeMHBIMU JIJIs OT/Ie/IbHBIX ITPeJMEeTOB eCTeCTBeHHO-HayUyHOT'0 LIMKJIA.

OOmye ecTecTBEHHO-HayuHble TIOHSTHS: SIBI€HWe, HAay4yHbIM (DakT, TUIOTe3a, 3aKOH,
TEOpWs, aHa/lu3, CUHTe3, KIacCU(UKaLys, TMepruoJUYHOCTb, HaO/MoeHe, u3MepeHue,
5KCIIEPUMEHT, MO/Ie/TMPOBaHHUe.

du3rKa: Marepusi, SHEprysi, Macca, aToM, 3JIeEKTPOH, MOJIEKY/Ia, SHepreTHUYeCKHid yPOBeHb,
BeIL[eCTBO, TeJI0, 00bEM, arperaTHoe COCTOSIHHE BelleCTBa, (pr3nuecKre BeTMYUHBI U eJUHHULIbI UX
M3MepeHusl.

Buonorus: knetka, opraHusm, 6uocdepa, oOMeH BeljecTB B opraHusme, (hoTocuHTe3,
O10JIOTHYeCKU aKTUBHBIE BelljeCTBa (OesKu, yriaeBobl, )KUPhI, (hepMeHTHI).

[eorpacdwusi: MUHepasbl, TOPHBIE TIOPO/IbI, 110JIe3HbIE HCKOTIaeMble, TOTI/IUBO, PECYPCHI.

TexHosorusi: uIIeBble MPOAYKTHI, OCHOBBI PaljMOHATLHOTO MTUTAHUS, MOOIL[MEe CPEJCTBa,
JleKapCTBeHHbIe ¥ KOCMeTUYeCKHe TIperaparhl, MaTepuasbl U3 UCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJITACC
OBIIAA 1 HEOPT'TAHNYECKAS XUMIMA

Teoperuyeckrie OCHOBBI XUMHU

XUMUUecKMi 3meMeHT. AToM. $apo aroma, H30TOmNbL. O/IeKTpOHHass 000JI0UKa.
OHepreTHuecKre YpOBHH, MOJyPOBHU. ATOMHbIe OpOUTany, S-, P-, d- memeHThl. OCOGEHHOCTH
pacripe/ie/ieHusi 37IeKTPOHOB 110 OpOWTa/siM B aTOMaX 3/IeMEHTOB TePBBIX UETHIPEX TepUO/0B.
OneKTpOHHasi KOHPUryparusi aTOMOB.

[Tepuoanueckuii 3akoH U [lepuoueckasi cuUcTeMa XUMHYecKUx 3semeHToB /1. M.
MenzeneeBa. CBsi3b MepUOMYECKOTO 3aKOHa | IlepuofnueckKodl CHUCTeMbl XUMHYECKHUX
snemeHTOB [I. VI. MeHziefieeBa C COBpeMEHHOM Teopuel CTpOeHHsI aTOMOB. 3aKOHOMEPHOCTU
M3MeHeHHs] CBOMCTB XUMUUECKHX 3/IEMEHTOB M 00pa3yeMbIX UMH TIPOCTHIX U CTIOXKHBIX BeIIeCTB
T10 Tpynram u repuojaM. 3HaueHHUe MepruoUUeCcKoro 3aKOHa B pa3BUTHY HayKH.

CrpoeHue BelecTBa. XUMHUeCKass CBSI3b. BHABI XUMHUUeCKOH CBsi3u (KOBaJieHTHast
HeroJisipHasl W TOJIsIpHasi, WOHHAs, MeTa/yinyeckasi). MexaHu3Mbl 00pa30BaHUSI KOBaJIEHTHOMN



XUMUYECKOW CBsi3U (0OMEHHBIM M IOHOPHO-aKIeNMTOPHBIM). BomopoaHas cBsi3b. BaneHTHOCTS.
OJIeKTPOOTpULIATeIbHOCTh. CTerneHb OKUCIeHYs. VIOHbI: KaTUOHBI U aHWOHBI.

BelijectBa MOJIeKy/ISIPHOTO ¥ HEMOJIEKY/ISIPHOTO CTPOeHUs. 3aKOH TMOCTOSIHCTBA COCTaBa
BellleCcTBa. TUIbI KPUCTA/ZIMUECKUX PeLIETOK. 3aBUCHMOCTb CBOMCTBA BeleCTB OT THIIA
KPUCTa/UTMYEeCKOU PeLIETKHU.

[ToHsiTMe O AUCTIEPCHBIX CcHUcTeMaX. VICTUHHBIE U KOJ/UIOMAHbIE pacTBOPhL. MaccoBasi /10715
BelleCTBa B pacTBOPe.

Knaccudukaiysi HeopraHudeckux coefiuHeHuil. HoMeHK/1aTypa HeOpraHUUeCKrx BelecTB.
I'eHeTHYecKasi CBsI3b HEOPraHUUeCKUX BeIlleCTB, MPUHA/JIeXKaIUX K Pa3/IMuHbIM K/laccaMm.

Xumunueckass peakiusi. Kraccudukaijusi XMMUUeCKUX peaklUuii B HeOpraHW4ecKol Hu
OpraHUYeCcKOW XMMUM. 3aKOH COXpaHeHUsI MacChl Bell[eCTB, 3aKOH COXpaHeHUs U TpeBpalleHust
SHEepPruM Mpy XMMUUYECKUX Peaki[usiX.

CKOpOCTb peakIiy, eé 3aBUCUMOCTb OT pa3/MuHbIX (hakTopoB. OOpaTHMble peakIivu.
Xumuryeckoe paBHOBecue. PakKTOpbI, BAUSIOL[ME HAa COCTOSIHAE XUMHUUECKOTO DPaBHOBECHSI.
[Tpunnun Jle Hlartesnbe.

OnektposuTrueckass guccoryanusi. CuibHble W C1abble 37eKTposiuThl. Cpefia BOAHBIX
PacTBOPOB BellleCTB: KWC/asi, HeUTpasibHasi, 1e/l0uHasl.

OKHCIUTeTbHO-BOCCTaHOBUTE IbHBIE PeaKLUHU.

JKcIiepuMeHTa/lbHble MeTO/bl M3yueHUsl BelleCTB M WX TMpeBpall[eHuil: JeMOHCTpalus
Tabmr «[lepuoguueckasi cucTeMa XUMUYeCcKUX 3yemMeHTOB [I. V. MeHpeneeBa», u3yueHUe
Mojlefield KPUCTA/UTMUeCKUX pelIéTOK, HaO/oZieHne W OlMCaHWe [JeMOHCTPALMOHHBIX U
nabopaTOpHBIX OMBITOB (pa3/ioykeHWe TepOKCHa BOAOpPOJA B TIPUCYTCTBUM KaTalu3aTopa,
ompejiesieHVe CpeZibl paCTBOPOB BellleCTB C MOMOIIbI0 YHUBEPCAJLHOTO WHJUKATOpa, peaklyu
HMOHHOTO OOMeHa), TIpOBe/leHHe MpaKTHueckod paboThl «BiusHUe pa3nuuHbIX (DaKTOPOB Ha
CKOPOCTb XUMHUYECKOW peakiuu».

PacuéTHbie 3aaun.

PacuéThl Mo ypaBHEHUSIM XUMHUUECKHX peaklyii, B TOM UMc/ie TePMOXUMUUeCKre PacuéThl,
pacuéThbl C UCMOJIb30BaHKEM TOHSATHSI «KMacCOBasi [10Jisl BellleCTBa».

Heoprannueckast xumus

Hewmetannsi. [TosioxxkeHue HemeTasuioB B [lepuojuueckoii cucteMe XMMUUECKHX 37IeMEHTOB
II. 1. MeHieneeBa M1 0COOEHHOCTH CTpOeHHsT aTomMoB. PH3MUecKWe CBOKCTBA HEMETAJIIOB.
AnnoTponusi HemeTanI0B (Ha MpUMepe KUCI0Po/ia, cephbl, hocdopa u yriepoa).

XUMHUeCKre CBOMCTBA Ba)KHEHIIIMX HeMeTa/UIOB (rajoreHoB, cepel, a3ota, (ocdopa,
yr/iepo/ia U KpeMHUsI) U UX coeZiMHeHHH (OKCH/I0B, KHC/IOPOACO/IePKAIIUX KMUCIOT, BOIOPOZHbIX
COeJUHEHHH).

[TpyuMeHeHNe BayKHEUIIIMX HEMETA/VIOB U UX COeJUHEeHUH.

Mertannel. IlosioykeHre MeTannoB B [leprouyeckoii cicTeMe XUMHUYECKUX 3/1eMeHTOB [].
. MengeneeBa. OCOOEHHOCTH CTPOEHHUs 37IEKTPOHHBIX 000/I0UeK aTOMOB MeTa/uioB. OOiue
¢dusnyeckre cpoiicTBa MeTasnoB. CIlaBbl MeTas/ioB. DJIEKTPOXUMMWUECKUIN Psifi HarpsDkKeHUn
MeTaslioB.

XUMHUUECKHEe CBOMCTBA Ba)KHEHIIMX MeTa/uioB (HAaTpui, Kalui, Kalbl[id, MarHwi,
aIFOMUHUH, LUHK, XPOM, KeJie30, Me/ib) U UX COeJUHEHHUH.

OO61me criocoObI MoTydeHust MeTa/uioB. [IpMeHeHHe MeTaslIoB B ObITY U TEXHUKE.

OKCrepyUMeHTa/lbHble MeTO/bl H3yueHHs BellleCTB U WX TIpeBpallleHUil: Hu3yueHue
KOJUTEKITUM «MeTasltbl U CIIJIaBbI», 00pasljoB HEMeTaslJIOB, pellieHre SKCIIepUMeHTalbHbIX 3a/1ay,
HaO/o/leHe W OMMCaHWe [IeMOHCTPAI[MOHHBIX W /1ab0paTOPHBIX OMBITOB (B3aUMO/IEHCTBHE



TUAPOKCHU/IA AIFOMUHKS C PaCTBOPaMU KMCJIOT U 11jeJiouel, KaueCTBEeHHbIe PeaklMU Ha KaTUOHbI
METaJl/IOB).

PacuéTHbie 3amaum.

PacuéTel Macchl BellecTBa UK 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY Bel[eCTBa, Macce
WM 00bEMY OJTHOTO M3 YUaCTBYIOIIMX B PeaKI[UH BeIleCTB, pacuéThl Macchl (00bEMa, KOJIMUeCTBa
BeIlleCcTBa) MPOAYKTOB PeaKI|H, eC/TA OFHO U3 BEI[eCTB UMEeT ITPUMECH.

XuUMUS U )KU3HDb

Posib xviMuy B 06ecriedyeHnH SKOJIOTUUYeCKOM, SHePreTHUeCKOU U MUITIeBOl 0e3011acHOCTH,
pa3BUTUU MeULIUHBL. [ToOHSATHE 0 HayuyHBbIX MeTO/ax MMO3HAHUS BeleCTB U XUMUUEeCKUX PeakLUu.

[TpencraBnenys 06 0OIIMX HAYUHBIX IPUHIUIIAX TIPOMBIIIIEHHOTO TIOTYUeHUS BXKHEUIITHX
BeLL[eCTB.

UesioBeK B MHpe BelJeCTB W MaTepHa/iOB. BaKHEUIIWe CTpOUTe/bHble MaTepuasbl,
KOHCTPYKL[MOHHbIE MaTepuasbl, KpacKW, CTeK/J0, KepaMHUKa, MaTepuajbl /sl 3/IeKTPOHHKH,
HaHOMaTepHaJibl, OpraHuueCcKre ¥ MUHepasbHble y100peHus.

XvMHUSI U 3[I0POBbE 4YeJIOBeKa: MpaBu/a MCII0J/Ib30BaHUs JIEKapCTBEHHBIX Mpernaparos,
npaBu/ia 6€30MacHOT0 UCTIO/Ib30BaHUs MPerapaToB ObITOBOM XMMUH B TTOBCEIHEBHOMN >KHU3HU.

MexripeiMeTHbIe CBS3U.

Peanu3aliiysi Me>XIpeZIMEeTHBIX CBsI3el TIPU U3ydeHUU 00IIell ¥ HeopraHu4eCKOM XUMUU B
11 kacce OCyI[eCTB/ISIETCS Uepe3 MCIT0/Ib30BaHHe KaK OOIUX ecTeCTBeHHO-HayUHbIX TTOHSTHH,
TaK U MOHATUM, SBJISFOLIUXCS CUCTEMHBIMU /i1 OTJe/IbHbIX IPeJMeTOB eCTeCTBEHHO-HayuyHOTO
LIMKJIA.

OO0m1Me ecTecTBeHHO-HAYUHbIe TIOHATHUS: HAyUHbIHN (DAaKT, TUTIOTE3a, 3aKOH, TEOPHSs, aHaJIN3,
CMHTe3, KiaccuduKaiusi, TepUOJUUHOCTh, HaO/MoJeHe, JKCIIEPUMEHT, MO/e/TMpOBaHHUe,
v3MepeHue, siBJIeHHe.

@du3nKa: Marepusi, 3Heprus, macca, aTOM, 3/7eKTPOH, MPOTOH, HEWTPOH, WOH, H30TOI,
PaJM0aKTUBHOCTb, MOJIEKYJIa, YHEPreTHUeCKHU YPOBeHb, BEIeCTBO, Tel0, 00bEM, arperaTHoe
COCTOsIHUE BellleCcTBa, hr3nuecKre BeJIMUMHbBI U eIMHULIbI UX U3MepPeHHsl, CKOPOCTb.

buosiorusi: KimeTka, OpraHu3M, 3KocucTeMa, Ouocdepa, Makpo- U MHKDPO3JIEMEHTHI,
BHUTaMHHbI, 00MeH Bell[eCTB B OpraHH3Me.

I'eorpaduisi: MUHepasibl, FOpHbIE NTOPO/IbI, N10J/ie3HbIe UCKOTIaeMble, TOTIMBO, PeCYPCHI.

TexHoJIOrus: XMMHUueckasi IpOMBIIIIEHHOCTb, MeTa/I/TypPrUsi, MPOU3BO/ICTBO CTPOUTETbHBIX

MaTepuasnos, Ce/IbCKOXO3SIICTBEHHOe  TIPOM3BO/CTBO, nuiieBasi  MPOMBILLLIEHHOCTb,
dapmalieBTUUeCKasi ~ TMPOMBIIIEHHOCTb,  TPOM3BOJCTBO  KOCMETUYECKHMX  Iperaparos,
TIPOM3BO/ICTBO KOHCTPYKL[MOHHBIX MaTepuasoB, 3/7IeKTPOHHAst TIPOMBILLI/IEHHOCT,

HaHOTEeXHOJIOT'UH.



ITNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMW HA BA3OBOM
YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

[InaHupyeMble pe3y/ibTaThl OMMPAKOTCS HA BeAYIIMeE LieJieBble YCTAHOBKU, OTPAXKAIOILUI OCHOBHOM,
CYLIHOCTHBIM BKJIaJ, W3yyaeMOH TIpOrpaMMbl B pa3BUTHe JIMYHOCTU OOYUaroLIerocsi, Wux
CITIOCOOHOCTH C MCIOIb30BaHNeM 000pyZjoBaHHeM IieHTpa oOpa3oBaHus «Touka pocTa».

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycraHaBnvBaeT TpeOOBaHUS K Pe3y/IbTaTaM 0CBOeHUsT 00yJaroIMMHUCs TIPOrpaMM
cpesHero o6ijero o6pa3oBaHusl (JTMYHOCTHBIM, MeTarpeJMeTHBIM U TpeJMeTHbIM). HayuHo-
MeTO/IMYeCKON OCHOBOM /7151 pa3pabOTKY IJIAaHUPYeMbIX Pe3y/IbTaTOB OCBOEHHSI TIPOrPaMM CpeJHEero
o61ero 06pa30BaHus SIBJISIETCS] CUCTEMHO-/1eSITeTbHOCTHBIM TIOXO[,

B cooTBeTCTBUMM C CHUCTEMHO-/IeSITe/IbHOCTHBIM IOAXOJOM B CTPYKTYpe JMYHOCTHBIX
pe3y/IbTaTOB OCBOEHUS TpeMeTa «XUMUS» Ha YPOBHE CpefiHero o0iiero oOpa3oBaHuUs BbI/e/I€HbBI
C/lelyIoIlYe COCTaBJIsoLye!

0CO3HaHWe OO0YUaloIIMMUCA POCCHUUCKOW TPaKJAHCKOW MJIEHTUYHOCTHU — TOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSITEJILHOCTH M CAMOOIIPe/ie/IeHHIO;

Ha/lMure MOTUBALUHY K 00yJeHuto;

1ieJIeHarpaBIeHHOe DPa3BUTHE BHYTPEHHUX YOeX/IeHW JIMYHOCTH Ha OCHOBE KJTFOUeBBIX
1[eHHOCTeH U UCTOPUYECKUX TPAULIUK 0a30BOM HayKU XMWY,

TOTOBHOCTh U CHOCOOHOCTh OOY4YaromuMXcCs PYKOBOJCTBOBATHCS B CBOEM [1eSITeNbHOCTH
L|leHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, TIPUCYILIMMH  L|eJIOCTHOM CHCTeMe  XUMHUYeCKOro
obpa3oBaHus;

Ha/IMure TIPaBOCO3HAHUS YKOJIOTMYEeCKOW KY/IbTYPhI U CITIOCOOHOCTH CTaBUTh L€ U CTPOUTD
JKU3HEHHBbIE TJIaHBbI.

JINUHOCTHBIE pe3ybTaThl OCBOEHUS MpeMeTa KX UMUS» JOCTUTAIOTCS B €IMHCTBE yueOHOU 1
BOCIUTATE/IbHOW /leATe/IbHOCTU B COOTBETCTBUM C T'YMaHWCTHUUECKUMHM, COLMOKY/IbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMA W H/lealaMM POCCHMCKOTO TPaXJAHCKOro 0OIecTBa,
MPUHATBIMA B OOIleCTBe HOpMAaM{ W TIPaBW/IaMH TIOBe/IeHHs, CIIOCOOCTBYIOLIMMH IIPOLjeccam
CaMOTIO3HAHKSI, CAMOPA3BUTHS M HDABCTBEHHOT'O CTAHOBJIEHHSI TMYHOCTH 00 YUYaroIrXCsl.

JINUHOCTHBIE pe3y/bTaThbl OCBOEHMS TipeAMeTa «XWMUs» OTpPa)kaloT CHOPMUPOBAHHOCTH
OTIbITa MMO3HABATETHHOM 1 TIPAKTUUYECKOU JeATeTbHOCTH 00 YUaroIMXCsl 110 pea3aliiy MPUHATHIX B
o01ecTBe 1IIeHHOCTel, B TOM UHMCJIe B YaCTH:

1) rpaXkAaHCKOTr0 BOCIIUTAHUS:

0CO3HaHHUS O0YYAIOUMMHUCS CBOMX KOHCTHUTYLIMOHHBIX TIpaB U OO0s3aHHOCTEH, yBa)KeHHS K
3aKOHY U MPaBOIOPSJKY;

Npe/iCTaB/eHHss O COLMaAbHbIX HOpPMax U TMpaBWIaX MeXJIWYHOCTHBIX OTHOLLIEHUM B
KOJIJIEKTUBE;

TOTOBHOCTA K COBMECTHOW TBOPUECKOH /IesiTe/IbHOCTH TP CO3/laHUM y4eOHBIX IIPOEKTOB,
pelieHUH yueOHBIX ¥ TT03HABATE/IBHBIX 33/1a4, BBHITIOTHEHUH XUMHUECKHUX IKCITIePUMEHTOB;

CITOCOOHOCTH TIOHUMATh U NMPUHUMATh MOTHUBBI, HAMEpeHUs, IOTUKY ¥ apr'yMeHTbI JPYTHUX MpU
aHanv3e pa3IMYHbIX BU/OB y4eOHOM /1esTelbHOCTH;

2) NaTpPUOTHYECKOTO BOCIIUTAHUSI:

L|eHHOCTHOT' O OTHOLIIEHHs1 K UCTOPUYECKOMY U HayUHOMY Hac/le[Jut0 OTeueCTBeHHOU XUMUH;



yBa)XeHUs K TIPOI[eCCY TBOPUECTBa B 00/1aCTH TEOPUH U TIPAaKTUUECKOTO TIPUMEHEHHsT XUMUH,
0CO3HaAHUS TOTO, UTO JOCTI)KEHUSI HAYKU eCTb Pe3y/IbTaT J/IUTeTbHBIX HaO/F0/IeHUH, KPOTIOT/IUBbIX
9KCTIePUMEHTA/TbHBIX TIOMCKOB, TIOCTOSTHHOTO TPY/la YUEHBIX U MPAKTHKOB,

WHTepeca W Mo3HaBaTe/TbHbIX MOTHUBOB B TIOTYU€HUH U TIOC/IEYIOIIEM aHamu3e UH(OpPMaI[uu
0 TIePe/IOBBIX IOCTHKEHUSIX COBPEMEHHOHN 0TeueCTBeHHOU XUMMUUY,

3) AyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

HPaBCTBEHHOTO CO3HAHUSI, STUUECKOTO TTOBE/IeHHS;

CTIOCOOHOCTH OlleHUBAaTh CHUTYAI[UH, CBsI3aHHbIE C XUMUYECKHUMU SIBIEHUSIMH, U TIPUHUMATh
0CO3HaHHbIe pellleHHs], OpDUEHTUPYSICh Ha MOPa/IbHO-HPaBCTBEHHbIE HOPMBI U 1IeHHOCTH;

TOTOBHOCTH OIIeHMBaTh CBOE TIOBeJleHHMe U TIOCTYIIKM CBOMX TOBApUINEHd C TIO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HaHHe TIOCIeCTBUNA ITUX TTOCTYIKOB;

4) bopMHpOBaHKS KY/ILTYPHI 3[0POBbSI:

TOHMMaHUsl 1IEHHOCTeM 370poBOTO U Oe3omacHOro oOpa3a J»KW3HHM, HeoO0X0JUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UUEeCKOMY U IICUXUUECKOMY 3/I0POBBIO;

coOumroieHrst paBwiI Ge30TacHOT0 00palljeHust C BelljeCTBaMU B OBITY, TTOBCeJHEBHOMN YKU3HU
U B TPYZOBOM JIeSTeNIbHOCTH;

TIOHMMaHUS [IeHHOCTH TIPaBU/T UHIUBUYaTbHOTO U KO/UTIEKTUBHOTO 0€30MacHOTr0 MoBeIeHuUs
B CUTYALUSIX, YTPOXKAIOIINX 3/[0POBBIO U XKU3HU JTIO/IEH;

OCO3HaHUS TIOC/eCTBUA W HEINPUSTUS BPEJHBIX TIPUBbIUEK (YIIOTpeO/IeHUsT aJTKOTOoJIs,
HapKOTHKOB, KypeHWs]);

5) Tpy10BOTO BOCITUTAHUS:

KOMMYHUKAaTUBHON  KOMIIETEHTHOCTM B  yueOHO-MCC/Ie[[0BaTeNbCKOM  ZIeATeIbHOCTH,
00111eCTBEHHO TI0/Ie3HOM, TBOPUYECKOH U APYrUX BUAX JesTeTbHOCTH,

YCTAaHOBKM Ha AaKTMBHOE yuaCTHe B peIIeHWH TMPaKTHUeCKUX 3a/lad  COIMaTbHOMN
HarpaB/ieHHOCTH (B paMKaX CBOEro Kjiacca, IIKOJIbI);

MHTepeca K MPaKTUUeCKOMY U3yUeHHUI0 MpodeCcCcrii pa3TMuHOro PO/, B TOM UMCJ/ie Ha OCHOBE
TIPUMEeHEeHUs TTPeIMETHBIX 3HAaHUH T10 XUMUMU,

YBa)KEHUS K TPYAY, JIIOASIM TPYZA U Pe3y/bTaTaM TPY/I0OBOU AeSTeTbHOCTY,

TOTOBHOCTUA K OCO3HAaHHOMY BbIOODY MHWBHU/YaJbHOW TPaeKTOPUU 0Opa3oBaHMs, Oyayiei
npodeccry ¥ peanu3aniid COOCTBEHHBIX >XU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX WHTEPECOB,
crocoOHOCTeM K XMMHU, HTHTEPECOB U TIOTPeOHOCTeH 00111ecTBa;

6) KOJIOTHUECKOTO BOCTIUTAHHS:

9KOJIOTHUECKH 11e/1eC000pa3HOr0 OTHOIIEHUsT K TIPUPOZie, KaK HMCTOYHUKY CYIIeCTBOBaHUS
JKU3HU Ha 3eMJie;

MOHWMaHUs T7I00a/bHOTO XapakTepa 3KOJOTMUecKMX Tpo0JieM, BIMSHUS 3KOHOMHUYECKUX
TPOLIeCCOB Ha COCTOSIHKE TIPUPOJHOU U COLIMalbHOU CpeJbl;

0CO3HaHWSI HEOOXOUMOCTH HCTIOb30BaHUSI JOCTVPKEHUN XUMUH [JI pellleHus] BOTIPOCOB
PaLMOHAILHOTO TIPUPOIOTIONH30BaHUS,

aKTUBHOTO HETIPUATHS IelCTBUM, IPUHOCALIMX BpeJ OKpY Karollield NPUPOJAHOU Cpejie, yMeHUsT
TIPOTHO3UPOBAaTh HEO/IAarOTPUSITHBIE 3KOJIOTHYEeCKHe TIOCTIe[CTBUS TIpeJIIPUHUMAaeMbIX AeHCTBUM U
TpeJoTBpaIlaTh UX;

Ha/IMu¥si Pa3BUTOTO 3KOJIOTMUECKOTO MBIIIEHHs], SKOJIOTHUYEeCKOW KY/JIbTYPbl, OIIbITA
JesTeTbHOCTH  9KOJIOTUUECKOWM  HamlpaBJIeHHOCTH, YMEeHHWs pPYKOBOJCTBOBaTbCSI WMH B
M03HaBaTe/TbHON, KOMMYHUKATUBHOW M COLMA/BHOM TPaKTHKe, CTIOCOOHOCTH YW YMeHUs aKTHBHO
TIPOTHUBOCTOSTh U/I€0JIOTHHA XeMOhoOuH;



7) LIeHHOCTHU HAYYHOTO TMO3HAHMUS:

c(OpMHPOBAaHHOCTH MUPOBO33PEHUs], COOTBETCTBYIOIIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU U 00I1leCTBEHHOU MPaKTHKH;

MOHUMAaHUSl CrieluUKM XUMHM KaK HayKH, OCO3HaHUsI e€ pomd B (OPMHUPOBAHWH
paL[MOHA/IBHOTO HAYYHOTO MBIIIJIEHHUS, CO3J@aHUM LIeJIOCTHOTO TIpeZCTaB/ieHuss 00 OKpy»Karoiiem
MHpe KakK 0 eJUHCTBe MPUPO/IbI 1 Ue0BeKa, B TIO3HAHMH TTPUPO/HBIX 3aKOHOMEPHOCTe! U pellleHnH
nipo6s1eM coXpaHeHUsI IPUPOJHOTO PABHOBECHS,

yOexxiéHHOCT B 0CO00W 3HAUMMOCTH XHMHM [jII COBPEMEHHOW LWMBW/IM3ALUA: B €é
I'YMaHUCTUYECKOW HAmNpaBlIeHHOCTH W BaXHOW pOJM B CO3[@HMM HOBOW 0a3bl MaTepHaTbHOU
Ky/bTYPBI, pelieHnd TI00aMbHbIX MPo0IeM yCTOMYMBOTO pa3BUTHSI Ue/iOBeYeCTBA — CHIPHEBOH,
SHEpPreTUYeCKOM, NUIIEBOM W 9KOJIOTMUYeCcKOl 0e30T11acHOCTH, B Pa3BUTUN MeJULIMHBI, 00ecrieueHnn
YCJIOBHH YCIELTHOTO TPy/a W SKOJI0rnYeCcKr KOM(MOPTHOM >KU3HU KaXKAOTO UjleHa 0011iecTBa;

€CTeCTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHMMaHHsl CYIHOCTH METOZAOB  II03HAHWUS,
WCTIO/Ib3yeMbIX B €CTeCTBEHHBIX HayKaX, CMOCOOHOCTH HWCIOJ/Ib30BaTh TOJydaeMble 3HAHUS IS
aHanM3a ¥ 00bsICHEeHUS SIB/IEHUH OKPY’KaroIL[er0 MUPA U TIPOMCXO/AMIUX B HEM N3MeHeHUH, yMeHust
Jenatb 000CHOBaHHBIE 3aK/IIOYEHHUs] HA OCHOBE HayUHBIX (DAaKTOB M MMEIOLUXCS JAHHBIX C LIe/bI0
TIOJTy4eHHsI IOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITE/TbHO HCI0/Ib30BaTh XMMHUUECKUe 3HAHUS [/ pelleHus mpobiem B
peaslbHBIX )KU3HEeHHBIX CUTYaLVsX;

WHTEepeca K MO03HaHHIO U NCCIIe/I0BaTeNbCKOM /IesITeTbHOCTH,

TOTOBHOCTH W CIIOCOOHOCTM K HEMpPepPhIBHOMY 00pa3oBaHMIO U camMooOpa3oBaHHIO, K
AKTWBHOMY TIOJTyUY€HHI0 HOBBIX 3HAHHWH 110 XMUH B COOTBETCTBUH C )KU3HEHHBIMU MTOTPeOHOCTSIMH;

MHTepeca K 0COOeHHOCTSIM Tpy/ia B Pa3/IMUHBIX Ccepax 1MpodeccroHanbHON 1esiTeTbHOCTH.

METAIIPEJMETHBIE PE3YJ/IbTATBI

MertanpegMeTHbIe pe3y/abTaThl OCBOEHUS yueOHOTro rpeaMeTa « XUMUSI» Ha YPOBHE CPeJHEr0
o011iero o6pa3oBaHUsT BK/IIOUYAOT:

3HauMMble [iyii  (POPMUPOBAHUSI MHPOBO33PEHMsI OOYUAIOIIUXCSA MEXKAUCIUITIMHAPHbIE
(MeXIipejMeTHbIe) 00IIleHayuHble TTOHATHS, OTPaKarollye 1[eJIOCTHOCTh HayUHOW KapTHHBI MHUpPA U
crierfuUKy MeTO/IOB TIO3HAHWS, WCIO/Ib3yeMbIX B €CTeCTBEHHBIX HayKax (MaTepus, BelecTBO,
SHEprHsl, sIB/IeHKe, TIPOLIeCC, CUCTeMa, HayuHbId (aKT, PUHIIMIT, TUIIOTe3a, 3aKOHOMEPHOCTD, 3aKO0H,
Teopwsi, MCC/IeIoBaHre, Hab/mo/ieHre, n3MepeHue, SKCIIeEPUMEHT U JIpyrue);

yHUBepCa/ibHble yueOHbIe JeicTBUs (TT03HaBaTe/bHbIe, KOMMYHUKATUBHbIE, PErY/ISTUBHBIE),
obecrieunBaroie GpopMUpoBaHUe (PYHKI[MOHATBLHONW T'PAMOTHOCTH W COLIMA/TIbHON KOMIIETEHIUH
00yJarouXxcs;

CIIOCOOHOCTh ~ OOYyYaroIMXCS ~ HWCIO/b30BaTh ~ OCBOEHHbIE  MEXAWCIMITIMHAPHBIE,
MHPOBO33peHUeCKHe 3HAHMS U YHUBEPCa/bHbIe yueOHbIe IeCTBUS B TI03HABATeIbHOM U COIL[UA/IbHOM
TIPaKTHKe.

MertarnpeMeTHble pe3y/lbTaTbl OTPAKAIOT OBJIaZIEHHE YHUBEPCATbHBIMM  yueOHbIMU
M03HaBaTe/TbHLIMU, KOMMYHUKATUBHBIMU U PETY/ISITUBHBIMU JIeHCTBUSIMU.

OrJazieHnie YHUBEPCAILHBLIMUA Y4eOHBLIMI M03HABATE/TLHBIMU AeHCTBUASIMM

1) 6a30BbIe JIOTMUECKHE AEHCTBHS:

CaMOCTOATE/IbHO  (DOPMYJMPOBAaTh M aKTyalW3WpoOBaTh Mpo0OJieMy, BCECTODOHHE eé
paccMaTpuBaTh;



OTIpeZieNIITh eI [eITeJIbHOCTH, 3aJaBas TlapaMeTpbl W KPUTEPUHM WX JOCTYKeHUs,
COOTHOCHUTD Pe3y/IbTaThl 1eSTe/TbHOCTH C TIOCTaB/IeHHBIMH LeJISIMH;

WCII0/Ib30BaTh TIPM OCBOEHWM 3HAHWW TIPUEMBI JIOTUYECKOTO MBIIIJIEHUSI — BBIJE/STh
XapaKTepHble TIPU3HAKK TIOHATHH W yCTaHaBAMBaTh WX B3aWMOCBS3b, HCIIOJb30BaTh
COOTBETCTBYIOIIE TIOHATHUS [71s1 00BSICHEHHS OT/Ie/IbHBIX (DaKTOB U SIBJIEHUH;

BBIOMpPATh OCHOBAHUS M KPUTEPHH /1/1s1 KJIAaCCU(UKALIUH BeIeCTB U XUMUUYECKHX PeaKL[Hi;

yCTaHaB/IMBATh MPUUNHHO-CJ/Ie/ICTBEHHBIE CBSI3U MEXK/1y M3y4aeMbIMH SIB/IEHUSIMH,

CTPOUTD JIOTUYECKHE PacCy)KAeHWs (MHAYKTUBHbBIE, [e[yKTUBHbBIE, 110 aHAJIOTMU), BHISBIISATH
3aKOHOMEpPHOCTH U TIPOTHMBOPEUMsI B pacCMaTpPUBaeMbIX SIB/I€HUSX, (DOPMYIMPOBATH BHIBOZABI U
3aK/TIOYeHus,

TIPUMEHSATh B TIPOLIeCCe TI03HAHWs, WCIO/b3yeMble B XWMHUHM CHMBOJIMUECKHe (3HaKOBBIE)
Mo/ienii, 1peoOpa3oBbIBaTh MOJeNbHbIE TIPe/CTaB/IeHNs — XUMUUeCKUA 3HaK (CHMBOJI) 3/€MeHTa,
XUMuueckast popMyia, ypaBHeHHe XUMUUEeCKOH peakuy — IPY pellleHNH yueOHBIX IT03HaBaTeTbHBIX
¥ TIPaKTUYeCKWX 3afiay, MPUMEHSTb Ha3BaHHble MO/Ie/IbHble TIPeJCTABIeHUSI [/ BbISBICHUS
XapaKTepHBIX MTPU3HAKOB M3yYaeMbIX BeIIeCTB U XUMHUUECKUX PeaKLUil.

2) 6a30Bble UCC/IEIOBATE/TLCKIE IEHCTBUS:

B/IaZieTh OCHOBAMU METO/[0B HAyUHOT'O TI03HAHKS BEI|eCTB U XUMHUECKUX PeaKL|i;

¢dopMyMpoBaTh eIl W 3afaud  WCC/IeI0BaHWS, WCIIO/Ib30BaTh IIOCTaB/ieHHbIE U
caMoCToATeIbHO C(HOPMY/TMPOBAHHBIE BOTIPOCH B KAUeCTBe MHCTPYMEHTA TO3HAHWS Y OCHOBBI /IS
(opMHUpOBaHMS TUTIOTE3BI 110 TIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBbIX CYXK/[€HHH;

BaJieTh HaBBbIKAMM CaMOCTOSITEJIbHOTO IIJTAHMPOBAHUSI W TIPOBE/IeHUS YUeHWYeCKUX
5KCIIEPUMEHTOB, COBEpIIeHCTBOBATh YMeHHUsl HaOJFO/laTh 3a XO/IOM TIPOIiecca, CaMOCTOSITeNTbHO
NPOTHO3WPOBAaTh €ro pe3ysbTar, GopMynupoBath 0000IIeHUss YW BBIBOABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH De3y/bTaTOB HCCIeA0BaHMs, COCTAaBJ/ISATH OOOCHOBAHHBIA OTYET O TPO/e/IaHHOU
pabore;

NpUOOpeTaTh OTIBIT yYeHNYeCKOU MCCIIe/I0BaTeIbCKOW 1 TPOEKTHOU JIeSITe/TbHOCTH, TTPOSIBJISITH
CITIOCOOHOCTH ¥ TOTOBHOCTB K CAMOCTOSITE/TEHOMY TTOUCKY METO/IOB pellleHus] IPaKTHUeCcKUX 3a/1ad,
TIPUMEHEHHIO Pa3/IMUHBIX METO/JOB TIO3HAHUSI.

3) pabota c uHpopmarmeit:

OPUEHTHPOBATHCS B PA3/IMUHBIX MCTOUHHKAX MH(OpMaLyK (HayqHO-TIOMy/IsIpHas IMTepaTypa
XAMHUUECKOTO CO/lepKaHusl, CIIpaBOuHble T0Co0Ms, pecypchbl VIHTepHeTa), aHaIM3MPOBAaTh
MH(OPMALHIO Pa3MUYHBIX BU/I0B ¥ OPM IpeZCTaB/IeHNs], KPUTHUECKH OL|eHUBAaTh €€ [0CTOBEPHOCTh
Y HEITPOTHBOPEUYNBOCTb;

¢dbopmMynMpoBaTh 3arpockl W TMPUMEHSTb pa3/IMuHble MeToJbl TpU TIOMCKe W oTOope
rH(pOopMary, HeoOX0JUMOM /1J1s BHITIONIHEHHS YUeOHBIX 3a/jau OrpeZie/IEHHOTO THTIA;

MpUOOpeTaTh OMBIT HCII0/Ib30BaHMSI MH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOTIOTHUN U
Pa3IMUHBIX TIOUCKOBBIX CHCTEM,;

CaMOCTOSATeNbHO BbIOMpaTh ONTUMaIbHYIO (opMy TpeAcTaB/ieHUss WHGOPMAlU (CXeMbl,
rpaduKy, AUarpamMMbl, TabJHIIbI, PUCYHKU U IDYTHeE);

WCTI0JTb30BaTh HAYUHBIH SI3bIK B KAUeCTBe CPe/ICTBA IMPU paboTe C XUMHUUeCKOW WH(pOPMalLHei:
MIPUMEHATh MeXrpeaMeTHble (pu3nueckre M MaTeMaTUuecKyde) 3HaKM U CHUMBOJBI, (HOopMyIibl,
ab0peBUaTypbl, HOMEHK/IATYPY;

HCII0/Tb30BaTh U IIPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMUECKHE CPe/ICTBA HAIJISHOCTH.

OsBafieHre YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JeHCTBUSIMU:



3a/laBaTh BOIIPOCHI TIO0 CYITIECTBY OOCYXK/IaeMOU TeMbl B XO/le AManora W/WIM AUCKYCCHH,
BbICKa3blBaTh Wjed, (OpPMy/IMpoBaThb CBOM  TIPe/JIOKEHUSI OTHOCUTENbHO  BBITIOJIHEHUS
Npe/iJIOKeHHOU 3a/jauy;

BBICTYTaTh C Tpe3eHTalldell pe3y/bTaTOB T0O3HaBaTe/bHOW [esATebHOCTH, IOTyUeHHBIX
CaMOCTOSITe/IbHO WM COBMECTHO CO CBepCTHUKaMU TPU BBITIOJIHEHUH XUMUUECKOTO KCIIepPUMEeHTa,
MIPAKTUYeCKON pabOThI 10 HMCC/Ie/JOBAHMIO CBOMCTB M3yuaeMbIX BeI[eCTB, peayu3aljii y4eOHOro
rnpoekTa M (OpPMy/IMpOBaTh BBLIBOJALI 0 pe3yabTaTaM TMPOBeAEHHBIX MCC/IeAOBAHUN MYTEM
COTJIaCOBAHUS TIO3ULIMH B X0/ie 00CY)KIeH!sI 1 00MeHa MHEHHUSIMH.

OBnagenyie yHUBepCaIbHBIMU PETY/ISTUBHBIMU [I€CTBUSIMHU:

CaMOCTOSITE/IbHO TJIAaHUPOBaTh M OCYIIECTB/ATh CBOIO T103HABATE/JbHYIO [1eATelbHOCTb,
onpefieNiAist €€ 1e/lM W 3a/laud, KOHTPOJIUPOBATb M IO Mepe HeoOXOJUMOCTH KOPPEKTUPOBAaTh
TIpe/ijlaraeMblii  a/ITOPUTM ZIEWCTBUM TIPH BBLITIOJTHEHUM YYeOHBIX M HCC/e[0BaTebCKUX 3ajad,
BbIOMpaTh Hanbosee 3QeKTUBHBIN CMOCOO MX pelieHHs C YUETOM TIOJyUYeHUS] HOBBIX 3HAHUU O
BeIlecTBaX U XUMHUUECKUX PeaKIUsX;

OCYIIeCTB/ISITH CAMOKOHTPOJIb CBOEH ZIeATeIbHOCTH Ha OCHOBE CaMOAHa/M3a ¥ CAaMOOLIeHKH.

IMPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHbIe pe3yabTaThl 0CBOEHUSI Kypca «OpraHudeckasi XUMUsI» OTPakaroT:

chOpMHPOBAHHOCTh TIPE/ICTaB/IeHU O XUMHUUECKOW COCTaBJISIFOIel ecTeCTBeHHO-HayuHOU
KapTWHbI MHUpa, PO/IM XMMHU B TO3HAHWHU SIBJIEHUW MNPUPOAbI, B (OPMUPOBAHMMU MBILUIEHUS] U
KyAbTYphl JIMYHOCTH, €€ (YHKLIMOHATBbHOM TPaMOTHOCTH, HeoOXOJUMON JJisi  pelleHus
MPaKTHUeCKUX 3aJaud M 9SKOJIOTMUeCKd OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 37[0DOBBIO U
TIPUPOJIHOM Cpefie;

BJIaZleHle CUCTeMOM XMMMUeCKHX 3HaHWH, KOTOpasi BK/IFOYaeT: OCHOBOIO/Iararwlye IMOHITUS
(XMMUYeCKHi 37eMeHT, aToM, 95JeKTpOHHasg 000/0Yka aToma, MOJeKysia, BaJleHTHOCTb,
3/IEKTPOOTPHULIATE/IbHOCT, XMMHYeCKasi CBSI3b, CTPyKTypHasi ¢opmysna (pa3BépHytas U
COKpalIéHHasi), MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00BEM, YrIepoAHbIN CKeseT, QyHKI[MOHA/IbHAs
rpymnIa, pasyuKasl, U30MepHs, U30Mepbl, TOMOJIOTUYeCKUHN Psifi, TOMOJIOTH, YIJIEBOJOPO/bI, KUC/IOPOZ,
Y a30TCo/ieprkallye CoeJMHeHUsl, MOHOMep, MOo/IMMep, CTPYKTYPHO€e 3BeHO, BBICOKOMOJIEKYIISIPHbIE
COeJIMHEHUS); TEOPUU U 3aKOHBI (TeopHsi CTPOEHUs OpraHnyeckux BeiriectB A. M. bBytiiepoBa, 3akoH
COXpaHEeHUsI MaCChl BeIleCTB); 3aKOHOMEPHOCTH, CUMBOTMYECKHUH S3bIK XUMUW; MUPOBO33peHUeCKHe
3HaHWs, Jle)Xallye B OCHOBe IMOHMMAaHWsS MPUYMHHOCTH U CUCTEMHOCTU XWUMWUYECKUX SIBJIeHWUH,
¢akTosoruueckrie CBeJileHHMs O CBOMCTBAX, COCTaBe, IMOJy4eHHMM M 0e30MacHOM HCIOJIb30BaHUU
Ba)KHEMILINX OPraHWYeCKUX Bel[ecTB B OBITY U MTPAaKTHUECKOH /1esITelTbHOCTH YesIoBeKa,

c(hOpMHUPOBAHHOCTb YMEHHWH BbISIB/IATh XapaKTepHble NIPU3HAKW MOHATUM, yCTaHaB/IWBaTh UX
B3aMMOCBSI3b, HCII0/Ib30BAaTh COOTBETCTBYIOLME TOHATHUS NPU ONMCAHMM COCTaBa, CTPOEHUS U
rpeBpaleHr OpraHu4ecKux COeJUHeHWN;

Cc()OPMHUPOBAHHOCTb YMEHHI MCII0/1b30BaTh XWMHUYECKYH) CHMBOJIMKY [JI1 COCTaBJ/IeHUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3B&pHYTOM, COKpAIEHHOM) (GOpMy/T OpraHMUYeCcKrX BelecTB U
yPaBHEHUM XMMHYECKUX peakLM, W3roTaB/JvBaTh MOJENIA MOJIEKY/ OpPraHU4eCKUX BelleCTB IS
W/UTIOCTPALIMM UX XMMHUYEeCKOr0 ¥ NIPOCTPAHCTBEHHOI'0 CTPOEeHMS,



cOopMUPOBAaHHOCTE YMEHWM YyCTaHABIMBaTh TPUHAJJIE)KHOCTb W3YUEHHBIX OPraHMUeCcKUX
BeIL[eCTB 110 UX COCTABY U CTPOEHHIO K OTIpe/Ie/IEHHOMY K/1acCy/TpyTine coefuHeHu (YrieBoi0poapbl,
KHC/IOPOJ, M a30TCOZepsKalljie COeJUHEHUs], BBICOKOMOJIEKY/ISIPHbIE COeJWHEHUsl), [aBaTh UM
Ha3BaHUsl TI0 cucremaruueckoii HomeHknatype (IUPAC), a Takke TPHUBOAWUTH TPUBHUA/IbHBIE
Ha3BaHUSl OT/eE/bHbIX OPraHWUecKWX BellecTB (3TH/EH, TMPOMWIEH, aleTWIeH, STHIEHIJIUKOJIb,
raviepuH, ¢eHos, GopMmanbaerus, aneTanberk, MypaBbUHas KHCJIOTa, YKCYCHas KHCJIOTa,
0JIEMHOBAsI KUCJIOTA, CTeapUHOBasi KUC/I0Ta, T/TF0K03a, (PPyKTO3a, Kpaxmall, LIe/ITk/I03a, TIULHH);

Cc(OPMHDPOBAaHHOCTb YMEHHSI ONpeZAeNsTh BHUIbl XUMHUECKOM CB3M B OpraHUYeCKUX
coequHeHUsX (OJUHApPHbBIE U KPaTHEIE);

Cc(OpPMHPOBAaHHOCTb YMEHHSI TIPUMEHSTh TIOJIOKEHUS] TEeOPHUM CTPOEHHS] OpraHW4YeCcKHX
BemriectB A. M. BytiepoBa /st 0OBSICHEHUSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT WX COCTaBa W
CTPOEHMSI; 3aKOH COXPAHeHUsI MacChl BeIeCTB;

cOpMHPOBAaHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOeHue, (hr3nuuecKrie U XMMUYeCKHe
CBOWCTBA TUMMYHBIX TIPe/ICTaBUTE/IEN Pa3/IMYHBIX KIaCCOB OPraHMYeCKWX BeIjecTB (MeTaH, 3TaH,
3TWJIeH, TIPOTIWIEH, arleTuieH, OyraaweH-1,3, merunOyraaueH-1,3, OGeH30/, MeTaHO/, 3TaHO,
3TUJIEHT/IMKO/b, T/ULEepyH, (eHos, areTanbAeru, MypaBbUHas W YKCYCHasi KHAC/IOTHI, TJIFOKO3a,
KpaxmaJl, LeJI/TF0/I03a, aMUHOYKCYCHasi KHC/IOTa), WUTIOCTPUPOBATh TeHETHUECKYI0 CBSI3b MEXAY
HUMU YPaBHEHWSIMHA COOTBETCTBYIOIIMX XMUMHWYECKHWX PeakLWi C WCTO0b30BaHWEM CTPYKTYPHBIX
bopmyr;

copMHPOBAaHHOCTh YMEHUsI XapaKTepHU30BaTh UCTOYHHKHU YTI€BOJOPOJHOTO ChIpbsi (He(Th,
MIPUPOJHBIN Ta3, yroJb), CrOCOObI WX MepepabOTKHU M TPAaKTHUeCKOe MpPUMeHeHHe TPO/yKTOB
nepepaboTKH;

c(OopMHPOBaHHOCTh YMEHUM MPOBOJUTH BBIYMCIEHHS TI0 XMMUYeCKUM ypaBHeHHUsIM (Macchl,
00béMa, KOJIMUYecTBa CXOJHOTO BeIeCTBAa WM MPOAYKTA PeaKLyH 10 W3BeCTHBIM Macce, 00bEMy,
KOJINYECTBY O/IHOTO M3 MCXO/HBIX BEI[eCTB WU MPOAYKTOB PeaKIiu);

Cc(OpMHPOBAHHOCTL YMEHHWM BJ/IafZIeTh CUCTEMOWM 3HaHUN 00 OCHOBHBIX METOZaX HayyHOIO
TI03HAHUs], UCTI0/Ib3yeMbIX B XUMUH TP M3y4eHUH BeIleCTB U XUMUUYeCKUX sIBJieHni (HabmogeHue,
M3MepeHue, SKCTIIepUMeHT, MO/e/IMPOBAHKE), UCTIOIb30BaTh CUCTEMHbIE XUMUUECKHe 3HAHUS IS
MIPUHSTHS pelleHni B KOHKDETHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C BeIleCTBAMU U HX
TIpUMeHEeHNeM,

c(hOpMHPOBAHHOCTbL YMEHWH COOM0aTh TMpaBWia TOJB30BAHUS XUMHWUYECKOW TOCY/I0N U
nabopaTopHbIM 000pyZOBaHWEM, a TaKXKe MpaBWia 00paleHHs C BeleCTBaMH B COOTBETCTBUHU C
WHCTPYKLUSIMH TI0 BBITIOJTHEHHUIO Tab0PaTOPHBIX XUMHUUECKHUX OITBITOB,;

c(OPMHPOBAaHHOCTh yMEHWW TIJIAHUPOBaTb M BBITIOJHATH XUMHAYECKHN SKCTIePUMEHT
(mpeBpalljeHNsT OPraHMYeCKUX BeIeCTB IPY HarpeBaHWHM, TOJydeHHe 3THIeHa W H3yueHHe ero
CBOWCTB, KaueCTBeHHbIE PeakKl[iM OPraHMUeCKUX BellecTB, JeHaTyparys 0e/KoB NpU HarpeBaHUH,
I[BeTHBIE PeaKIK Oe/IKOB) B COOTBETCTBUM C TTPABU/IAMU TEXHUKHK 0€30MacHOCTH NP 00palieHuu C
BeljecTBaMU ¥ JlabopaToOpHBIM 000pyZOBaHWEM, TIPe/ICTaB/SATh pe3y/lbTaThl XUMHUYECKOTO
SKCIlepuMeHTa B (hopMe 3ariCH ypaBHEHUA COOTBETCTBYIOIINX PeakLiii M GOpMyTUPOBATh BHIBO/IbI
Ha OCHOBE 3THX Pe3y/IbTaTOB;

cOpMUPOBAHHOCTh YMEHMM KPUTHYECKH aHA/JM3MPOBaTh XUMHUECKYI0 WH(GOpMaLHIo,
TI0JTyYaeMyt0 M3 Pa3HbIX NCTOYHHKOB (Cpe/icTBa MacCOBOi nHbopMaluu, VIHTepHeT U Apyrux);

copMUPOBAaHHOCTh yMeHMH COOMOaTh TpaBW/Ia SKOJOTHYECKH LienecooOpa3sHOoro
TIOBeZleHusl B ObITY U TPYZIOBOM JiesITe/IbHOCTH B LIe/ISIX COXPAHEHUsI CBOET0 3/]0POBbsI M OKPY»KatoIei
TIPUPO/IHOM CpeJibl, 0CO3HaBaTh OMACHOCTh BO3/I€HCTBHSI HAa JKUBble OPraHU3MbI OIPeZeTEéHHbBIX



OpraHMuecKUx BeI[ecTB, TOHUMas cMbIca mokasaTtens [TJK, moscHAT, Ha mpuMepax Crioco0bl
YMeHBbIIIeHYs U TIPeJ0TBpallleHNs UX BPeJHOrO BO3/IeMCTBHUS Ha OPraHr3M UeslOBeKa;

JJ1s1 00YUarOIMXCS C OTPaHUUEHHBIMU BO3MO>KHOCTSIMU 37I0POBbSI: YMeHHe TIPUMEeHSITh 3HaHUST
00 OCHOBHBIX [JOCTYITHBIX MeTO/|aX I03HAHMS BEIL[eCTB U XUMUYeCKHX sSIBJIEHUH;

JJISL CTIeTbIX M CIa00BUASAIIMX OOYydJaromMXCsi: YMEeHHe HCTI0/Ib30BaTh pesibe)HO-TOYeUHYIO
cucremy o6o3Hauenuii J1. Bpaiins A 3anucu Xumuueckux Gopmyit.

11 KITACC

[TpenMeTHbIe pe3yabTaThl 0CBOeHUs Kypca «O01ijasi 1 HeopraHuueckast XMMUs» OTPaKakoT:

C()OPMHPOBAHHOCTh TPE/ICTaBIeHUI: 0 XUMHUECKOW COCTaBJISIIOLEN eCcTeCTBeHHO-HayuHOU
KapTUHbI MHUpa, POAM XMMHU B TO3HAHWHU SIBJIEHUW TPUPOAbI, B (OPMUPOBAHMMU MBILUIEHUS] U
Ky/AbTYpbl JIMYHOCTH, €€ (YHKUMOHAIbHOM TPaMOTHOCTH, HeOoOXOJUMOM [/  pelleHus
MPaKTHUUeCKUX 3aJauy M SKOJIOTMUeCKd OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0DOBBIO U
TIPUPOJIHOM Cpefie;

BJIaZleHe CUCTeMOM XMMMUeCKHX 3HaHWH, KOTOpasi BK/IFOYaeT: OCHOBOIO/Iararwlye IoHITUS
(XMMUYeCKHUi /IeMeHT, aToM, M30ToIl, S-, P-, - 3/1leKTpPOHHBIEe OpOUTa/TN aTOMOB, WOH, MOJIEKYA,
MO/JIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTb, 3/IEKTPOOTPHULIATETEHOCTD, CTETIeHb OKMC/IeHUs], XUMUYeCKast
CBsi3b (KOBaJIeHTHasl, MOHHAsl, MeTaj/uThuecKasi, BOZOPOJHAsI), KPUCTA//TMUecKas pemiéTKa, THITbI
XUMHUUECKUX PeakLiui, pacTBOP, JIEKTPOJIUTBI, HEe3JIeKTPOJIUTBI, 3/IeKTPOJIUTAYeCKas AUCCOLaLius,
OKHC/TATE/Tb, BOCCTAHOBUTE/Tb, CKOPOCTb XMMUYECKOW PeakIiy, XMMHUUeCKoe paBHOBECHE); TeOpHU
Y 3aKOHBI (Teopus 3/IeKTPOIMTUUECKOU [UCCOIMALINY, TTepuoandeckuid 3akoH 1. V. MeHpeneesa,
3aKOH COXpaHEeHMsI MacChl BellleCTB, 3aKOH COXPaHeHMs U NpeBpallleHus] SHepPruu NPy XUMHUYeCKUX
peakiusix), 3aKOHOMEPHOCTH, CUMBOJINYECKHUH SI3bIK XMMHUH, MUPOBO33peHUeCKHe 3HaHMUS, JIe)Kall[ie
B OCHOBe TIOHMMAaHUs TMPUUMHHOCTU M CUCTEMHOCTHM XUMHWUECKUX sIBJIeHUM, (pakTosornyeckrie
CBeJleHHsI O CBOMCTBaxX, COCTaBe, IIOAy4eHMH U 0e30MacHOM WCIIO/Ib30BaHUU BaKHEHIINX
HEOPraHWYeCKHX BelecTB B OBITY U ITPaKTHUECKOH [|esITeTbHOCTH YesIoBeKa,

c(OpMHUPOBAHHOCTb YMEHHWH BbISIB/ISITh XapaKTepHble NIPU3HAKW MOHSATUM, yCTaHaB/IWBaTh UX
B3aMMOCBSI3b, UCII0J/Ib30BaTh COOTBETCTBYIOLIME MOHATHS IPY ONTMCAHUH HEeOpPraHW4YeCKUX BelleCTB
Y VX NpeBpallleHuH;

Cc()OPMHUPOBAHHOCTh YMEHHI MCII0/1b30BaTh XWMHUYECKYH) CHMBOJIMKY [JI1 COCTaBJ/IeHUS
dbopMyr BeleCcTB U ypaBHEHUN XMMUUECKUX peakivi, cucteMatndyeckyro HomeHKnatypy (IUPAC)
Y TpYBHAJIbHbIe Ha3BaHWs OT/e/IbHBIX HeOPraHW4YeCKUX BellecTB (yrapHbIM ras, yryIeKUC/IBIA ras,
aMMHUakK, raliéHasi U3BecTh, HeraléHas U3BeCTh, MUTbeBast Co/ia, TUPUT U JIpyTrHe);

Cc()OpMHPOBAHHOCTb YMEHWW OTpe/ieiATh Ba/leHTHOCTb U CTeleHb OKHUC/IeHUs XUMHUeCKUX
5/IEMEHTOB B COeJJUHEHUSIX Pa3/IMYHOTO COCTaBa, B/l XMMHYECKOW CBs3U (KOBajieHTHasl, MOHHas,
MeTaj/InuecKasi, BOJOPOJHAs) B COeAVWHEHUsX, THI KPUCTA/UTMUECKON PpelIETK KOHKDPETHOTO
BemjecTBa (aToMHasi, MOJIeKy/sipHasi, WMOHHAs, MeTa/ulMuecKas), XapakTep cCpeJbl B BOJHBIX
pacTBOpax HeOpraHUYeCKUx COeJMHEeHNH;

Cc(pOpMHPOBAHHOCTb YMEHHWI yCTaHAB/IWBATh MPUHA/JIEXKHOCTh HEOPraHMUeCKUX BeleCcTB I0
UX COCTaBy K OIpeJie/IEHHOMY K/acCy/Tpyrme coefuHeHW (TIpOCThle BelllecTBa — MeTalIbl U
HeMeTaJl/Ibl, OKCH/bI, OCHOBaHUs, KUC/IOThI, aM(OTepHbIe THPOKCHU/IbI, COJIH);

c(hOopMHPOBAHHOCTh YMEHUI pacKpbIBaTh CMbIC/ MeproAuueckoro 3akoHa 1. V1. MeHzeneeBa
Y [EMOHCTPHPOBATh €0 CUCTeMATHU3UPYIOIIYIO0, 00bSICHUTEIbHYIO M TPOrHOCTUUECKYI0 PYHKLIWY;



c(OpMHPOBAHHOCTh YMEHUN XapaKTepu30BaTh 3/€KTPOHHOE CTPOeHHe aTOMOB XMMHUECKUX
sneMmeHTOB 1-4 mepuogoB [lepuoanueckoit cuctemMbl XxuMuueckux snemeHToB [1. V. MeHpeneeBa,
WCTIOJB3Ysl TIOHATHS «S-, P-, 0-3/1eKTPOHHBIE OpPOUTANN», «IHEPreTHYecKue YPOBHU», OOBSICHSTDH
3aKOHOMEPHOCTH M3MEHEeHHSI CBOMCTB XMMHUUYECKUX 3/IeMEHTOB U UX COeJMHeHUM II0 MepuojaM U
rpymmnaM [lepuoguueckoi crcremMbl XUMUUYeCKUX 371eMeHTOB [1. V1. MeHpeneeBa;

c(OpMHPOBAHHOCTb YMEHHMI XapaKTepHU30BaTh (OMUCHIBaTh) OOIIME XUMUUECKHEe CBOWCTBA
HeopraHMUeCcKuX Bel|eCTB pa3/TMUHbIX K/1aCCOB, TO/TBEPXKAATh CyIlleCTBOBaHUe reHeTHUYeCKOH CBSI3U
MeXX/ly HeOpraHMueCKMMM BelljeCTBaMU C TIOMOLbI0 YpPaBHEHUI1 COOTBETCTBYIOLUX XUMHUYECKUX
peaKkLui;

C()OPMHUPOBAHHOCTb yMEHMs KlacCU(ULMPOBaTh XUMHUUYECKHe peakLW{d II0 pa3/M4HbIM
npy3HakKaM (YMCTy ¥ COCTaBy pPearvpyroL[iX BeIlecTB, TEIIOBOMY 3((heKTy peakijiu, U3MeHeHUIO
CTeTieHel OKUCJIeHHsI 3/IeMeHTOB, 00paTUMOCTH peakL[iH, y4aCTUIO KaTalr3aTopa);

c(OpMHUPOBAHHOCTb YMEHMI COCTABJIATh YpPaBHEHUs peakl[iii pa3/IMUHbIX TUIIOB, MOJIHbIE U
COKpAIIEHHbIe YpaBHEHHS PeakLFiii FOHHOro 0OMeHa, yUHUThIBasi yC/IOBHS, TTPH KOTOPBIX 3TH PeaKLN
UAYT O KOHLIa;

Cc()OpMHPOBAHHOCTb YMEHUN NPOBOJUTh peakLiy, MMOATBEPKJatolje KaueCTBeHHbI COCTaB
pa3/IMYHbIX HeOpPraHWYeCKUX BeleCTB, PAclio3HaBaTh OIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOLIYE B
BO/IHBIX paCTBOpax HeOpraHWYeCKUX BelleCTB,;

C()OPMHPOBAHHOCTb yYMEHWM PpacKpbIBaTh CYL[HOCTb OKHUC/IUTEIbHO-BOCCTAHOBUTEIbHbBIX
peakiyii T0CPeACTBOM COCTaBJIeHHs 3IEKTPOHHOTO OanaHca 3TUX peakIui;

cOopMUPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCHUMOCTb CKOPOCTH XMMHWYECKOW peakuydu OT
pa3/MUHbIX (PAaKTOPOB; XapaKTep CMelljeHUs] XMMAYeCKOr0 paBHOBECHS B 3aBUCHMOCTH OT BHEIIIHEro
Bo3zericTBus (rpuniun Jle [latense);

Cc()OpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTb XWMHYeCKHe TPOLIeCChl, Jie)Kalllie B OCHOBe
NIPOMBIIJIEHHOTO TIOMyueHUsi CepHOM KWC/IOThl, aMMHakKa, a Takke C(OPMHUPOBAHHOCTb
npeZicTaB/ieHni 00 OOMMX HAyuHBIX TPHUHLMIAX M SKOJOTHMUeCKUX MpobieMax XHMHUeCKOro
TIPOM3BO/ICTBA,;

Cc(OpMHPOBAHHOCTb YMEHUI NIPOBOJUTH BBIUMC/IEHUS C UCII0/Ib30BaHUEM TIOHATHUS «MacCoBast
JIOJIsT Bell[eCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHWM ra30B MPU XUMHUECKUX PeakKlUsX, MacChl
Bell[ecTBa WM 00BEMa ra30B 10 M3BECTHOMY KOJTMYECTBY BeIL[eCTBa, Macce Wi 00bEMY O/IHOTO U3
YUaCTBYIOIIMX B peakliy BellecTB, TerIoBOro 3¢ deKTa peakliid Ha OCHOBE 3aKOHOB COXpaHeHHs
MaccChl Bell|eCTB, NIpeBpallieHs] U COXpaHeHHUs1 SHepruuy,

cOpMHPOBAHHOCTH YMEHHWM COOJIIOJATh TIpaBWIa TIOb30BaHUS XUMWYECKOW TOCYJ0U U
nabopaTopHbIM 000pYZIOBaHHEM, a TaKXKe MpaBWia OOpalljeHus C BellecTBaMH B COOTBETCTBHUU C
MHCTPYKLMSIMH TIO BBITIO/IHEHUIO JTab0PaTOPHBIX XUMUYECKHUX OITBITOB,;

chOpMHUPOBAaHHOCTb yMEHMWM I[J1JaHUPOBaTb U BBINOJHATE XWMHUYECKHUN SKCIIePUMEHT
(pasnoxkeHre MepoKcyza BOJOpO/a B MIPUCYTCTBUM KaTaly3aTopa, orpe/iesieHre Cpe/ibl paCTBOPOB
Bell|eCTB C MOMOILbI0 YHUBEPCATbHOIO WH/AMKATOpa, BAUSHUE Pa3/MUHBbIX ()aKTOPOB Ha CKOPOCThb
XMMUUECKOW peakIiy, peakljii MOHHOTO 0OMeHa, KaueCTBeHHbIe PeakIM Ha Cy/bdar-, KapOboHart-
Y X/IOpW/-aHUOHBbl, Ha KaTMOH aMMOHHS, pelleHHe 3KCIepUMeHTaAbHbIX 3ajad [0 TemMaM
«MeTtannb» u «<HemeTasuibl») B COOTBETCTBHUH C ITPaBU/IaMU TeXHUKH 0€3011acHOCTH TP 0OpalijeHnn
C BeljecTBaMM U J1abopaTOpHBIM 000OpyJOBaHMEM, TIPE/CTABJSATb pPe3y/abTaThl XUMHUECKOTO
5KCIiepuMeHTa B (pOpMe 3alMCH YpaBHEHUM COOTBETCTBYIOLMX pPeakLUid U (hOpMy/IMpOBaTh BbIBO/bI
Ha OCHOBe 3TUX pe3y/bTaToB,;



c(OpMHUPOBAaHHOCTb YMEHUM KPWUTHMYECKH aHaJM3MpOBaTh XUMMUECKYH) HH(OpMaLHIo,
TIO/Ty4aeMyto U3 Pa3HbIX KCTOYHUKOB (CPeCTBa MacCOBOM KOMMYHUKALH, VIHTepHeT U [pyrux);

copMUPOBAHHOCTh yYMeHWH COOJIOAATh TIpaBUIa IKOJOTUYECKH Iiernecoobpa3Horo
TIOBeZIeHus! B ObITY ¥ TPYZOBOM JIeSITe/IbHOCTH B IIe/IsIX COXPAHeHUsI CBOET0 3/I0POBbSI M OKPY»KaroIlei
NIPUPOJHOM CpeJibl, 0CO3HABAaTh OMNACHOCTb BO3/€HCTBUSI Ha >KUBbIe OPraHU3Mbl OMpe/eéHHBIX
BeIL[eCTB, MOHMUMast cMbica rokasaress [1/JK, mosicHITL Ha mpuMepax CrioCOObI YMeHBIIEeHHUsS |
TIpeJl0TBpAlL{eHHs MX BPEeJHOrO BO3ZIelCTBUSI HA OpPraHM3M YesloBeKa,;

J71s1 00YUAarOIMXCS C OTPaHUUeHHBIMU BO3MO>KHOCTSIMU 3/I0POBbSI: YMeHHe IPUMEeHSITh 3HaHHUS
00 OCHOBHBIX /JOCTYITHBIX MeTO/[aX MI03HAHMUSI BEIL|eCTB U XMMUYeCKHX sSIBJIEHUH,

JUISL CTIeTbIX M C1abOBUASAIIMX 00OYydYaroIMXCsi: YMeHHe HCTIO/Ib30BaTh pesibe)HO-TOUEUHYIO
cucremy o603Hauenuii JI. bpaiinis 1151 3anMucy XUMHUECKUX (hOPMYI.



ITIOYPOUHOE INTAHUPOBAHUE
10 KJIACC

(KvpHBIM IIPUGTOM BBIZIe/IEHBI YPOKH, IIPOBOIMMEIE C 000pyi0BaHHeM LieHTpa oOpa3oBaHus «Touka Pocra»)

Ko/miuecTBO 4acoB

Ne JJ1eKTPOHHBIE 1i(pOBbIe
‘Tema ypoka Konurporen | Ilpakrvyeck
n/n Bcero 06pa3oBaTe/bHbIe PECYDPCHI
ble paboThI re paboTsI
https://lesson.edu.ru/lesson/a9f3d191-
1 IIpepmer OpraHU4ecKomn XUMUHY, eé 1 Sele-4e24-ac02-

BO3HUKHOBEHUE, pa3BUTUE U 3HaUeHHe efb16fa49f6a?backUrl=%2F04%2F10
%3Fclass%3D10
https://lesson.edu.ru/lesson/c935a58¢-

9 Teopusi CTpOeHHsI OpraHUYeCKUX COeIMHeHNN 1 ab0e-4¢59-9dcf-

A. M. bytnepoBa, eé 0CHOBHbIE I10JI0’KEeHUs 20517ae4b52e?backUrl=%2F04%2F1
0%3Fclass%3D10

IIpescraBenue 0 K/IacCU(pUKaLu https://lesson.edu.ru/lesson/726ee099-

3 opraHuyeckux  BellecTB. HomeHK/aTypa 1 e1a9-410f-b8be-

(cucremaTuyeckasi) ¥ TPUBHA/IbHbIE HAa3BaHMUS b4ch589aeadl?backUrl=%2F04%2F1

OpraHMYeCKMX BEILeCTB 0%3Fclass%3D10

An : coc CTpO€eHHe,

4 Harl ocras o R 1 https://lesson.edu.ru/04/102class=10

TOMOJIOTUUeCKUMN Psifi

M - o

5 CTAH | ITaf — NPOCTEHILME MPEACTABUTEIM 1 https://lesson.edu.ru/04/10?class=10
aJIKaHOB

6 AJKeHbI: COCTaB U CTPOEHUe, CBOKCTBA 1 https://lesson.edu.ru/04/10?class=10
Jtune onuieH — oCTeuIIme

7 THJIGH 1 TIpOTIHIEH MpOCTEHILIH 1 https://lesson.edu.ru/04/10?class=10
Tipe/ICTaBUTe/IA aTKeHOB
IMpaktiueckass pabora Ne 1. «Ilomyuenme

8 P 1 pabot ® «Hlofysent 1 1 https://lesson.edu.ru/04/10?class=10

3TW/IEHd U U3yUYeHHE €ro CBOMCTB»




Ankanuensl. byraguen-1,3 u meTunoOyTagueH-

9 1,3. TlonyueHre CHHTETHYECKOrO Kayuyka U https://lesson.edu.ru/04/10?class=10
pe3UHbI
ANKHWHBI. COCTaB U OCOOEHHOCTH CTPOEHHMS,

10 rOMOJIOTUUECKUX  psif.  AleTuieH  — https://lesson.edu.ru/04/10?class=10
MPOCTEUILNN MPeJCTaBUTe b AJIKUHOB
B o

11 PIMCIICHIA TIO - YPABHEHHMIO - XMMUHECKOU https://lesson.edu.ru/04/10?class=10
peakLuu
Apenbl:  6eH30 osyosi. ToKCHUYHOC

12 PEHbL H30T | Tonyon ROMHIHOCTR https://lesson.edu.ru/04/10?class=10
apeHoB
r

13 eHeTIHeckan CBA3b YHIEBOAI0POAOE, https://lesson.edu.ru/04/10?class=10
MpUHAZJIeKalMX K Pa3/TMYHbIM K/laccam
[IpypogHble  UCTOUHUKH  YI1€BOJOPOJOB:

14 TIPYPOJHBIN T'a3 U MOMNYyTHbIe HeTsHbIe rasbl, https://lesson.edu.ru/04/10?class=10
HeTb ¥ TIPOZIYKTHI eé repepaboTKu
[IpyvpogHble  UCTOUHUKMU  YI1€BOJOPOJOB:

15 TIPUPO/IHBIN T'a3 U MOMyTHbIe He(TsHbIe Ta3bl, https://lesson.edu.ru/04/10?class=10
HeTh ¥ TIPOZIYKTHI €€ repepaboTKu
KonTtpo 60 ) 31e

16 HTpO/IbHaZ pabota n pasaely https://lesson.edu.ru/04/10?class=10
«YTJIeBOOPOABI»
[Ipepe e 0JHOaTo ec . MeTaHo

17 PEAC/IBHDIE OAHOATOMHDIE CIMPTEL. METAHO/ https://lesson.edu.ru/04/10?class=10
Y 5TaHoJ. BogopoaHas CcBsi3b
MHoroaro e c . 3THIIe 0

18 HOFOATOMHRIE  CITMPTEL  STUCHIIMKOME https://lesson.edu.ru/04/10?class=10
TJIULIEPUH
deHOI. CcTpoeHUe MoJie , 3UUeCKHe

19 HoJL ¢TIp HHV MOJIEKYIbl, (u3HecKHe 1 https://lesson.edu.ru/04/10?class=10
XUMHYECKHe CBOMCTBA, MPUMEHEeHNe
Anpne . ¢popmasbe eTajbJerus,.

20 BACTHALL (QOPMATIBACTHA, ¥ ALCTATbACTH] https://lesson.edu.ru/04/10?class=10

ArneToH




21

ITpaktnueckass pa6ora Ne 2. «CsoiicTBa
pacTBOpa YKCYCHOM KUC/IOTHI»

https://lesson.edu.ru/04/10?class=10

22

CTeapI/IHOBaH N OJiIeMHOBad KHC/IO0ThI, KadK
npeiCTaBUTe/IM BBICIINX Kap6OHOBbIX KHCJ/IOT

https://lesson.edu.ru/04/10?class=10

23

MbU1a KaK COJIM BBICIIMX KApOOHOBBIX KUC/IOT,
VX MOIOLL[ee 1eHiCTBUe

https://lesson.edu.ru/04/10?class=10

24

CnoxkHele  3¢upbl KAk  MPOU3BOJIHBIE
KapOOHOBBIX KHC/IOT. ['MPO/N3  CJI0XKHBIX

5¢upoB

https://lesson.edu.ru/04/10?class=10

25

JKuipsr: TUZPOJIU3, TIpUMEHEeHHe,
Ouoslorrueckasi poJib )KMpPOB

https://lesson.edu.ru/04/10?class=10

26

YT/1eBOAbL. COCTaB, K/IacCU(pHKAIs.
BaxHeiiilie  mpeACTaBUTE/M:  IVIIOKO3a,
¢dpyKTo3a, caxapo3a

https://lesson.edu.ru/04/10?class=10

27

Kpaxman wu wueniono3a Kak MpPUPOJHbIE
TIOJTUMEPBI

https://lesson.edu.ru/04/10?class=10

28

KoHTponbHast pabota 1o paszeny
«Kucnopogcozepskariue OpraHuuecKue
coequHenus»/ Bcepoccuiickasi TipoBepouHast
pabora

https://lesson.edu.ru/04/10?class=10

29

OO6ijasi  XapaKTePUCTHKA —a30TCO/EePXKalluX
OpraHuvecKux coeavHeHud / Beepoccuiickast
npoBepoyHasi paboTta

https://lesson.edu.ru/04/10?class=10

30

AMWHBI. MeTHU/IaMUH U aHUJIUH

https://lesson.edu.ru/04/10?class=10

31

AMUHOKMCIOTBI KakK amboTepHbIe
opraHuyeckue COeIUHEeHUs, 150:4
obuosiornueckoe 3HaueHwe. Ilentuzpl. Benku

https://lesson.edu.ru/04/10?class=10




KaK  TPUPOJHbIE  BbBICOKOMOJIEKY/ISIPHbIE
coeIMHeHUsI

O

32 CHOBHbIE TOHATHA . XHMHH 1 https://lesson.edu.ru/04/10?class=10
BBICOKOMOJIEKY/ISIPHBIX COeJMHeHUN
OJ1HOOCHOBHBI® 6

33 A . BHPIE  TIPEASIIDHBIE  KAPDOHOBLIE 1 https://lesson.edu.ru/04/10?class=10
KUAC/IOTBI: MypaBbHHAs1 U YKCyCHast
OcHoBHbIE MeTO/IbI CUHTe3a

34 BbICOKOMOJIEKYJISIPHBIX COeJJUHeHUM. 1 https://lesson.edu.ru/04/10?class=10
[Tnactmaccel, Kay4yKy, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB 1o 34

I[MTPOI'PAMME




11 KJIACC

Ne
nn

Tema ypoka

KomiuecTBO 4acoB

Bcero

KoHTposbHbIe
paboTeI

IlpakTyeckue
paboTeI

J/1eKTPOHHBIE I(pOBbIe
oOpa3oBare/bHbIE pECYPCHI

XYWMHUUeCKUM 3/1eMeHT. ATOM. DJIeKTPOHHast
KOH(Uryparusi aToMOB

https://lesson.edu.ru/04/11?class=11

[Tepuognueckuii 3akoH U [lepuoauueckas
cucTteMa XMMMUecKux sseMmeHTtosB [l M.
MeHpeneeBa, uX CBsi3b C COBPEMEHHOU
Teoprer CTPOeHHs aTOMOB

https://lesson.edu.ru/04/11?class=11

3aKOHOMEDHOCTA  M3MEHEeHUs1  CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U WX COeMHEHUM
Mo TrpynnaMm M I[epuojaM. 3HaueHue
MepuoANYeCKOro  3akKOHa U CHUCTEMbI
XUMHUUeCKrX 371eMeHTOB [I.11. MeHeneeBa B
Pa3BUTHH HayKU

https://lesson.edu.ru/04/11?class=11

Crtpoenue BelljecTBa. XvMHUuecKast CBsi3b, eé
BU/IB; MeXaHU3MBbI obpa3zoBaHus
KOBaJIeHTHOM CBs3U. BogiopoHas CBs3b

https://lesson.edu.ru/04/11?class=11

BaseHTHOCTB.  DJ/IEKTPOOTPULIATE/TBHOCTD.
CrernieHb OKHUCJIEHUS. BerectBa
MOJIEKY/IIPHOTO ¥ HEeMOJIeKYJIIPHOT 0
CTpPOeHHUs

https://lesson.edu.ru/04/11?class=11

[ToHsATHE O  JUCIIEPCHBIX  CHCTEMaX.
VicTiHHBIE W KOJUIOW/IHbIE  PACTBOPBI.
MaccoBasi 107151 BellleCTBa B paCTBOpe

https://lesson.edu.ru/04/11?class=11




Knaccudukarus v HOMEHK/IaTypa
HeOpraHuYeCcKux COeIMHEeHUI.
leneTnueckasi  CBA3b  HEOPraHWYECKUX
Bell|eCTB, pa3/IMYHbIX K/1aCCOB

https://lesson.edu.ru/04/11?class=11

Knaccudukaiiusi XuMuU4ecKUX peakuyii B
HEOPraHUYeCKOM M OpraHuvyeckod XUMHM.
3aKOH COXpaHeHHUsl MacChl BellleCTB; 3aKOH
COXpaHeHHWsl Y IpeBpallleHUs] SHepruu npu
XUMHWUYECKHX peaKLisaxX

https://lesson.edu.ru/04/11?class=11

Ckopocth peakiuu. OOpaTUMble peakIyu.
XUMHyeckKoe paBHOBeCUe

https://lesson.edu.ru/04/11?class=11

10

IMpaktiueckass pabora Ne 1. «BmsHme
pa3MUHBIX  (PaKTOpOB HA  CKOPOCTb
XMMHUYECKOH peaKI[ym»

https://lesson.edu.ru/04/11?class=11

11

OJIeKTPOJIUTUYeCKast JCcoLaLusl.
[Tonstue o BogoposHOM moKa3arene (pPH)
pactBopa. Peakium uWOHHOrO OOMeHa.
I'mpponus OpraHuvyecKux u
HEOPraHUUeCKHX BelllecTB

https://lesson.edu.ru/04/11?class=11

12

OKUC/TUTETbHO-BOCCTAHOBUTETbHBIE
peakiun. [loHsatre 006  smekTposu3e
pacIu1aBoB 1 paCTBOPOB COJIel

https://lesson.edu.ru/04/11?class=11

13

KouTtponbHast ~ pabora mo  paszeny
«TeopeTueckue OCHOBbI XUMUM»

https://lesson.edu.ru/04/11?class=11

14

Mertannsl, ux noJyoxeHue B Ilepuoarueckou
cucTeMe XMMHUUYeCKUX 3seMmeHToB [I. M.
MengesieeBa M 0COOEHHOCTH CTPOEHHs
aromoB. OOmue ¢u3nueckre CBOWCTBA
MeTaJl/IOB

https://lesson.edu.ru/04/11?class=11




15

CriiaBel  MeTa/uI0B.  DJIEKTPOXUMHUUECKUN
PSI/, HallpSDKeHWH MeTasljIoB

https://lesson.edu.ru/04/11?class=11

16

XumMuueckue CBOMCTBa BayKHEMIINX
MeTa/UIOB  (HaTpui, Ka/luH, KaJbIUH,
MarHui, aTFOMUHHN) U UX COeJUHEHUH

https://lesson.edu.ru/04/11?class=11

17

XyMHUUeCKre CBOMCTBA XpPOMa, MeIU U UX
COeIJMHeHUM

https://lesson.edu.ru/04/11?class=11

18

XUMHUYeCKre CBOMCTBA LIMHKA, >Kejle3a U UX
COoeIMHeHUM

https://lesson.edu.ru/04/11?class=11

19

IMpaktuueckass pabora Ne 2. "Permenue
SKCITEDUMEHTA/ILHBIX ~ 33ad 10  TeMme
«MeTtaubm»"

https://lesson.edu.ru/04/11?class=11

20

Hemetansl, ux TI0JI0KeHHe B
[Tepuognueckot  cucTeMe  XUMHYECKHX
snementoB [I. W. MeHgeneeBa U
0Cc00EHHOCTH CTPOEHHs aTOMOB

https://lesson.edu.ru/04/11?class=11

21

dusnueckue CBOWCTBa HEeMeTaslIOoB.
Annorporusi HeMeTa/uloB (Ha TIpUMepe
KUCIOPOZa, cephl, hocdhopa u yriepo/a)

https://lesson.edu.ru/04/11?class=11

22

XVMHUUeCKHe CBOMCTBA TajIOTeHOB, Cepbl U
MX COeIMHeHU

https://lesson.edu.ru/04/11?class=11

23

XuMuHueckue CBOMCTBA a30Ta, hocdopa 1 ux
COeIMHeHUMN

https://lesson.edu.ru/04/11?class=11

24

XvMHUUeCcKre CBOWCTBA YIyiepofa, KpeMHUs
Y UX COeJMUHeHUN

https://lesson.edu.ru/04/11?class=11

25

[IpyMeHeHre Ba)KHENIINX HEMEeTAa/UIOB U UX
COeIJMHeHUM

https://lesson.edu.ru/04/11?class=11




26

O06o001eHre U CUCTeMaTH3alis 3HAaHWH 110
Teme «Hemerta/ibl». BbIUMC/IeHUsT 110
YPaBHEHUSIM XWUMHWYECKUX peakuud U
TePMOXHMHUUECKHE PACUEThI

https://lesson.edu.ru/04/11?class=11

27

IMpaktuueckass pabora Ne 3. «PemieHue
SKCIIEPUMEHTA/ILHBIX ~ 337jla4 = [0  TeMe
"HemeTasuibt''»

https://lesson.edu.ru/04/11?class=11

28

KonTtposibHast paboTa 1o Temam «MeTasuibi»
u «Hemetanib»

https://lesson.edu.ru/04/11?class=11

29

HEOpFaHHHECKI/Ie " OpraHrnyeckKre Krnc/aOThl.
HEOpFaHHHECKI/Ie u OpraHnyeckKue
OCHOBaHHA

https://lesson.edu.ru/04/11?class=11

30

AwmdoTepHbie HeopraHuyecKue u
opraHuueckue coeguHeHus. ['eHeTUueckas
CBSI3b HEOpPraHWYeCKUX U OpraHu4ecKux
BeII[eCTB

https://lesson.edu.ru/04/11?class=11

31

Posb XUMUHU B obecrieueHUU
5KO0JIOTUUECKOH, SHEpPreTUYeCcKon u
TTUILL[eBO Oe3omacHOCTH, Pa3BUTHH
MeJUL[UHBI

https://lesson.edu.ru/04/11?class=11

32

[MpenctaBnennss 00 OOMMX  HAyUHBIX
MPUHLUMAX TPOMBIIIEHHOTO T0/TyuyeHust
Ba)KHEMIIIHX BelljeCTB

https://lesson.edu.ru/04/11?class=11

33

YesioBeK B MUPpe BeIT|eCTB U MarepHaioB

https://lesson.edu.ru/04/11?class=11

34

XuUMMS ¥ 30pOBbe UeioBeka

https://lesson.edu.ru/04/11?class=11

OBILIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

34




IIPOBEPSIEMEIE TPEEOBAHUSA K PE3YJIbTATAM OCBOEHMS OCHOBHOM
OBPA30BATEJIbHO! ITPOTPAMMBI

10 KJTACC

Kog
IIPOBEpPSIEMOr0
pe3ysbTara

ITpoBepsieMble TPeIMETHLIE Pe3Y/ILTaThl OCBOEHHS OCHOBHOIM
o6pa3oBaTe/LHOI MPOrpaMMEI cpeHero obriero o6pa3oBaHus

1

TeopeTrueckrie OCHOBbI OPraHUUeCKOW XUMUH

1.1

CchopmMUpoBaHHOCTb TpeACTaB/eHUN O XUMUUECKOW COCTaBJistoLei
eCTeCTBeHHOHAY4YHOU KapTUHbI MUPA, POJIM XMMUU B I03HAHUU SIBJIEHUI
NpUpOJbl, B (POPMUPOBAHUM MBIIIEHUS] U KYIbTYPbl JIMUHOCTH, eé
(GYHKIMOHA/IBHOM ~ TPAMOTHOCTH, HeOOXOJUMOM il peleHUs
MPaKTHUeCKUX 3a7lad M SKOJIOTMUecKd OOOCHOBAHHOTO OTHOIIEHHUSI K

CBOEMY 3/I10POBbIO U TIPUPOJHOM Cpefie

1.2

Brnagenve cucremonl XMMWYECKHMX 3HaAHMM, KOTOpash BK/IKOYaerT:
OCHOBOIIOJIararoniye TIOHSATHS (Monekyna, BaJIeHTHOCTb,
5/IEKTPOOTPULIATE/IBHOCTb, CTeNeHb OKWC/IeHUsl, XUMHUUecKas CBS3b,
MOJIb, MOJISIPHasi Macca, MOJISIPHBIA O0OBEM, YI/IepOHBINA CKereT,
¢byHKI[MOHaNbHAas ~ Tpymna,  pajuvkaa,  M30Mepus,  H30Mephl,
rOMOJIOTUUECKUI psiJi, TOMOJIOTH, YI/IeBOAOPOAbI, KHUCIOPOA- U
a30TCOoZieprKalye COoeJHeHUs], OMOJIOTMUecKd aKTHBHBIE BeljecTBa
(yrneBozpl, Kupel, Oe/Ku), MOHOMeEp, TOJMMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKY/ISIDHbIE COeAVHEHUsI); TeOpUM U 3aKOHbI (Teopusi
XUMUYECKOTO CTPOeHWs opraHuuveckux BemjectB A.M. Bytiepogsa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH $I3bIK XUMWH, (PaKTOIOTHYecKre
CBeJleHHsI O CBOMCTBaX, COCTaBe, TIO/MydeHUH U 0Oe3omacHOM
VICTI0/Ib30BAaHMU BXKHEUIIINX HeOPraHUUeCKHX U OpraHueCcKUX BelecTB

B OBbITY M MPAKTUYECKOU JIeATe/TbHOCTU UeioBeKa

1.3

CchopMUPOBaHHOCTh yYMEHHUI BbISB/ISATh XapaKTepHble TpPU3HAKU
MOHATHY,  yCTaHaBAMBaTb  WUX  B3aWMOCBfA3b,  UCIIOJIb30BaTh
COOTBETCTBYIOLI[e TIOHSATUSI TIPM ONMCAHUM COCTaBa, CTPOEHUs] U

rpeBpalleHrl OpraHuyeCcKrux CoeJUHeHU!

1.4

c(OPMHUPOBAHHOCTb YMEHHUIH MCIMO0/b30BaTh XUMHUECKYH) CUMBOJIMKY
[JIl  COCTaB/IeHWsS MOJIEKY/IIPHBIX UM CTPYKTYPHBbIX (pa3BEpHYTOH,
COKpaléHHOW) (OopMys OpraHMYeCKMX Bel[eCTB U  ypPaBHEHHH
XUMHWUYECKUX peakL{, U3roTaB/IMBaTh MOJeM MOJIEKY/l OpraHu4eCKUX
BeleCTB VIl WUIIOCTPALMA HMX XUMHUYECKOrO0 U IPOCTPaHCTBEHHOIO

CTpOeHUsI




1.5

ChopMUPOBaHHOCTh ~ YMEHUM  yCTaHAB/IWBaThb  TPUHA/IEKHOCTh
W3yUeHHBIX OpPraHWYeCKUX BEIIeCTB T0 WX COCTaBy U CTPOEHUIO0 K
onpesieléHHOMY Kiaccy (rpyrme) coeawHeHud — (YrieBo/OpO/Ibl,
KUACIOPOZ, W a30TCOjiepiKalllie COeJUHEHUs], BBICOKOMOJIEKY/SPHbBIE
COeZIMHEHUS), IaBaTh UM Ha3BaHUS 110 CUCTEMaTHUeCKOW HOMEHK/IaType
(ITUPAC)

1.5

CchopMUpPOBaHHOCTb YMEHUs OMNpeZesisiTb BUAbI XMMUUECKOW CBSI3U B

OpraHUYeCcKuX coeJUHeHUsIX (0MHApHbIE U KPaTHbIE)

1.6

CchopMHpOBaHHOCTb YMEHUsI IPUMEHSTh: TI0JI0KEHUs1 TEOPUX CTPOEeHMUs
oprannyeckux BemjectB A.M. BytnepoBa /st 00bsICHEHUsT 3aBUCHMOCTH
CBOMCTB BellleCTB OT UX COCTaBa U CTPOEHHsI; 3aKOH COXPaHeHUsI MacChl

Bell[eCTB

Yrnesogopozp!. Kucnopogconepsxariue u asoTcozepyKarye

OpraHnyeckuve CoerMHeHHs. BLICOKOMOJIEKyJIHPHLIe coegrHeHud

2.1

ChopMUpPOBaHHOCTL YMEHUM TIPUBOJUTh TpHBHUAJbHbIe Ha3BaHUs
OTJe/IbHBIX OPraHWYeCKUX BeIecTB (3TWIEH, TMPOIWJeH, aljeTUsIeH,
TU/IEHTJIUKO/b, TnlepuH, GeHos, dopManbAerus, aieTanbJeru],
MypaBbMHasi KHUCJ/IOTa, YKCyCHasi KMCJIOTa, OJIeMHOBas KHWCJIOTA,
CTeapuHOBasi KHCJIOTa, TJIOKO3a, (PYKTO3a, Kpaxmas, Lie/uir/io3a,

TJIALIYH)

2.2

CdhopMHUPOBaHHOCTL YMEHMIM XapaKTepu30BaThb COCTaB, CTPOEHHE,
dusrueckre ¥ XUMHYECKWe CBOKMCTBA TWITMUHBIX Tpe[CTaBUTe/en
Pa3IMUHBIX K/IACCOB OpPraHWUuUeCKWxX BelecTB (MeTaH, 3TaH, STHJIEH,
TIPOTIWJIEH, arleTuneH, OyragueH-1,3, MetwnOyraauen-1,3, 6GeH3on,
METaHOJ/I, 3TaHOJ, STU/EHT/IMKO/b, TJIUIEPUH, (EHOJ, aleTalblerus,
MypaBbHHasi U YKCYCHasi KHC/OTbI, TJIFOKO3a, Kpaxmas, I[e/UTi0/03a,

aMUHOYKCYCHasi KHC/IOTa)

2.3

CchopMUPOBaHHOCTb YMEHUSI W/IIHOCTPUPOBATh T'€HETHUUECKYI0 CBf3b
MeXJy  TUIOUUHBIMU  TPe/CTaBUTE/NSIMM  pas/MuHbIX  KJ/IaCCOB
OpraHMyYecKrX BellecTB ypaBHEHUSIMHA COOTBETCTBYIOLMX XUMHUYECKHUX

peakLyii C UCI0JIb30BaHUEM CTPYKTYPHbIX (hOpMYyIT

2.4

CdopMHpPOBaHHOCTD yMeHusI XapaKTepru30BaTh WUCTOYHUKH
YTIEBOJIOPOJJHOTO ChIPhsi (He(Tb, IPUPOAHBIN Ta3, Yrojb), CIOCOObI UX

riepepabOTKU ¥ MTPAKTUUECKOe TIPIMeHeHNe TTPOAYKTOB 1epepadoTKH

XUMHA U KU3Hb., PacuéThbl

3.1

ChopMHPOBaHHOCTh YMEHUN BJIaZIeTh CUCTEMOW 3HAaHWH 00 OCHOBHBIX

MeTO/JlaX HayYHOI'O IMNO3HaHMs, KUCII0J/Ib3yeMbIX B XMMHWUH TIPU U3yUYEHUHN




BEIIeCTB W XUMHUUYECKUX sBleHWM (HaOmozieHWe, W3MepeHwue,
9KCIIEPUMEHT, MO/Ie/TMPOBAHME), UCTIO/Ib30BaTh CUCTEMHBIE XUMHUUECKHEe
3HAHUS [IJ1sl IPUHATHS pellleHrni B KOHKPETHbBIX )KU3HEeHHBIX CUTYaLUsX,

CBSI3dHHBIX C BelljeCTBaMU U UX IIpUMEHeHHeM

3.2

C¢hopMHUPOBaHHOCT  YMEHHM COO/IOaTh TIpaBW/IA  I10JIb30BAHUS
XUMHWYECKOW TIOCYZIoM W /abopaTopHbIM 000pyJOBaHWEM, a TaKXKe
nipaBK/Ia 00palleHus C BellieCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU T10

BBITIO/THEHHIO J'Ia60paTOpHLIX XUMHNYeCKHX OIIbITOB

3.3

CchopMHpOBaHHOCTh YMEHUM MJ/IaHUPOBAaTh U BBIMOIHATh XUMUUECKUN
SKCIIepUMEHT (TIpeBpallieH|s] OpraHNueCcKUX BeIecTB NPY HarpeBaHWH,
TNoJlyyeHre 3TU/eHa U U3yuyeHHe ero CBOMCTB, KaueCTBeHHbIe peaklUu
OpraHMYecKHUX BeIeCTB, JeHaTypauusi OenkoB TIpM HarpeBaHWH,
L[BETHbIe peaKUWu OenKOB) B COOTBETCTBUM C TPAaBUIaMHU TEXHUKH
Oe3omacHOCTM TIpM OOpallleHWd C BellecTBaMM W J1abOpaTOPHBIM
obopyioBaHHEM; TIpe/ICTaB/ISTh pe3y/bTaThbl XUMHYECKOT 0
JKCcrieprMeHTa B hopMe 3arvcy YpaBHEHUM COOTBETCTBYIOIIUX pPeaKLvii

1 (GOpMy/IMPOBaTh BbIBO/IbI HA OCHOBE 3TUX pe3y/bTaToB

3.4

CchopMHpOBaHHOCTb YMEHHI MPOBOJUTH BBIUMC/IEHUS 110 XUMUUECKUM
ypaBHeHUsIM (Macchl, 00BbEéMa, KOMMYeCTBA MCXOJHOTO BeIeCTBA HJIH
TIPO/IyKTa peakKLMH I10 U3BeCTHBIM Macce, 00BEMyY, KOJTMYECTBY OZHOTO

13 UCXO/IHBIX BEIeCTB WK MPOAYKTOB PEAKIIVHN)

3.5

CcdopMUpOBaHHOCTh YMEHUN KPUTHUUECKU aHa/IM3MPOBaTh XUMUUECKYHO
uHpOpMaIMio, T0Jy4aeMyl0 €3 pasHbIX MCTOYHUKOB (CpeZcTBa

MacCcoBo# nH($OpPMaLiH, CeTb VIHTepHeT U ApyTrue)

3.6

CdopMrpoBaHHOCT yMeHMH COOMIOAaTh TIpaBUIa  JKOJIOTHUECKU
11e/1eC000pa3HOro TIOBEe/IEHUS B OBITY U TPY/JOBOH /IeSITe/TbHOCTH B TIJISIX
COXpaHeHUs CBOero 3/0pPOBbSI U OKpYy’Karollen IPUPOJHOM Cpesl,
OCO3HaBaTb  OIACHOCTb  BO3JEMCTBUSI HA JKHABbIe  OpraHU3Mbl
onpezie/IEHHBIX OPraHUYeCKHUX BeleCTB, NMOHMUMas CMBIC/] IOKasaress
ITAK (ripese/ibHO [OMYCTUMOM KOHI[EHTPAIMH), TIOSICHAT Ha TPUMepax
CII0COOBI yMeHbIIIeHHs ¥ TIPeIOTBPALIeH s UX BPeJHOT0 BO3/IeMCTBYS Ha

OpraHuv3M 4e/i0BeKa




11 KJIACC

Koz
TPOBEPSIEMOr0
pe3yneTara

ITpoBepsieMbIe TIPeJIMETHLIE Pe3Y/ILTaThl OCBOEHHS OCHOBHOIM
obpa3oBaTte/bHOI porpaMME! cpefHero o61ero 06pa3oBaHus

1

TeOPETI/IIIECKI/Ie OCHOBBI XMUMIU

1.1

Brnagenne  cuctemMor — XMMMYeCKMX ~— 3HaHWK, KOTOpas  BKJIQUaeT:
OCHOBOTIO/IAraromiye TOHATUSA (XUMHUECKW 371eMEeHT, aTOM, 3/IeKTPOHHast
obo/0uKka aTtoMma, S-, p-, 0-37IeKTPOHHBIE OpPOUTA/IM aTOMOB, OH, MOJIEKYIA,
BaJIeHTHOCTb, 3JIEKTPOOTPHUL|ATe/IbHOCTh, CTeleHb OKWC/IEeHHUs, XUMHUYecKas
CBS13b, MOJIb, MOJISIPHAsT MaCCa, MOJISIPHBIM 00bEM, KPUCTa/TMUecKasi peléTka,
TUMBI XAMHUECKUX peakiyii (OKUCIUTEeTbHO-BOCCTAaHOBUTE/bHBIE, 3K30- U
3H/IOTEPMUYECKHe, DPeaklUM HOHHOTO OOMeHa), pacTBOp, 3/I€KTPOJITHI,
He3JIeKTPOJIUTHI, 3/1eKTPO/IUTAYECKast JTACCOLIMAIH, OKUC/TUTE/Ib,
BOCCTAHOBUTE/Ib, CKODOCTb XUMUUYECKOUW peaKIui, XUMUUECKOe PaBHOBECHE);
TeOpUM W 3aKOHbI  (TeOpUsl  3JIeKTPOJIMTHYECKOW  JMCCOL[MALINH,
[Mepromnuecknii 3akoH [I.VI. MeHzeneeBa, 3aKOH COXpaHeHWs MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUHU, (DAKTO/IOTHUECKUe CBeJleHNsI
0 CBOMCTBaX, COCTaBe, MOJy4eHHUH U 0e30TIaCHOM HCTI0/Ib30BaHUH Ba)KHEHIIIIX

HeOpraHMW4YeCKuX BEIeCTB B 6I)ITy nu Hp&KTPI‘-IECKOﬁ AedaTe/IbHOCTH Ye/IOBeKa

1.2

CchopMUPOBaHHOCTb YMEHHI BBISIB/IATb XapaKTepHble TpPU3HAaKW U
B3aMMOCBSI3b U3YUeHHbIX MOHATHUM, IPUMEHSATh COOTBETCTBYIOLL{ME TTOHATUS
NpY OMUCAaHUU CTPOEHHSI U CBOWMCTB HEOPraHWYeCKWX BeLeCTB U MX
TIpeBpallleHuH; BbISB/ISATh B3aMMOCBSI3b XUMUUECKUX 3HAHUN C TIOHATUSIMU U

npe/iCTaB/IeHUsMU JPYTUX eCTeCTBeHHOHAYUHBIX Mpe/iIMeTOB

1.3

BrnageHue OCHOBHBIMM MeTOJAMH HAyJYHOTO TIO3HAHUS BeIIeCTB U
XAMUYeCKUX  siBjieHUd  (HaOmrofjeHVWe,  W3MepeHHe,  SKCIIePHUMEHT,

MO/Ie/TUPOBaHUE)

14

CchopMUpOBaHHOCTL yYMEHUM OMpefiensiTh BajJeHTHOCTb U CTeleHb
OKHC/IeHUSI XMMUYEeCKHUX 3JIEMEHTOB B COEQUHEHUSIX Pa3/IMUHOr0 COCTaBa,
BUJ, XWUMWYECKOW CBsi3W  (KOBa/JieHTHas, WOHHasl, MeTa/uinyecKas,
BOJZIOPO/IHAs) B COeIMHEHUSIX, TUIT KPUCTA/UTNUECKOM PEIIETKY KOHKPETHOTO

BeljecTBa (aTOMHaH, MOJIEKYJ/IApHasd, NMOHHAd, MeTaJ'IJ'II/I‘-IECKaH)

1.5

CcdopMupoBaHHOCTb YMEHUW OIpejie/iATh XapakTep Cpefbl B BOJHBIX

pacTBOpax HEOPraHWYeCKHUX COeIMHEeHNH

1.6

CchopMHpoBaHHOCTh YMeHUsI KIacCUULIMPOBATh XMMHUYECKHe peakijuu 1o

pa3NMuHBIM TIpHM3HaKaM (YKC/y UM COCTaBY pearvpymoliydx BeljecTs,




TeTJIOBOMY 3(eKTy peakijiu, U3MeHeHHIO CTelleHel OKUCIeHNs 3/1eMeHTOB,
00paTUMOCTH peakL[iuH, YIaCTHIO KaTainu3aTopa)

1.7

ChopmMUpPOBaHHOCTL YMEHUM COCTaB/ISITh YpaBHEHUs] PeakiMil pa3/uyHbIX
THUIIOB, TIOJHBIE W COKpAI[éHHbIEe ypaBHEHWs peaki[dii MOHHOTO oOMeHa,

YUHNTBIBAA yC/JI0BHUA, TIPU KOTOPBIX 3TU peaKMKU UAYT OO0 KOHIla

1.8

CchopMHpOBaHHOCTb yYMEHUI TMPOBOAUTH peaklid, TMOATBep)KJaroLye
KayeCTBEHHbIN COCTaB Pa3/IMYHbIX HEOPraHUUeCKUX BelllecTB, pPaclio3HaBaThb
OMBITHBIM MYTEM MOHBI, TMPUCYTCTBYIOLMe B BOJHBIX pacTBOpax

HeOopraHrn4eCKux BelecTB

1.9

CchopmMUpOBaHHOCTL YMEHUM  pacKpbiBaTb CYIIHOCTb OKHC/IUTETbHO-
BOCCTAHOBUTE/IbHBIX Ppeakluil MOCPeACTBOM COCTAaBeHUS] 3JIEKTPOHHOTO

OanaHca 3TUX peakIuii

1.10

CdhopMHUPOBaHHOCT ~ YMEHHM  OOBSICHATH  3aBUCHUMOCTb  CKOPOCTH

XUMUYECKOW peakly OT pa3/MuHbIX (DaKTOpOB

1.11

CdopMHpOBaHHOCTL yMeHUIN 0OBSICHATH XapakTep CMeLeH!s] XMMHUUeCKOTro
paBHOBeCHs B 3aBHCHUMOCTH OT BHeIIHero Bo3gedcTBus (mpuHiumn Jle

[ITaTtenne)

OO6mast ¥ HeopraHW4ecKasi XUMUSsI

2.1

CcdopMUpoBaHHOCTb YMEHUW pacKpbiBaTh CMbICA [leprofnyeckoro 3akoHa
O.W. MeHgeneeBa U [AeMOHCTPUPOBATb €ro  CUCTeMaTU3UPYIOLLYIO,

00BSCHUTETBHYIO ¥ TTPOTHOCTHYECKYIO (PYHKLIUU

2.2

CchopMHpOBaHHOCTb YMEHUI XapaKTepu30BaTb 37€KTPOHHOe CTpPOeHHe
aTOMOB XMMWUeCKUX 37eMeHTOB 1-4 nepuogos [lepuopnueckoid crucTemsl
XUMUYeCcKuX 3yeMeHTOB [I.V1. MeHzieneeBa, UCTIONb3YsS MOHATUS «S-, p-, O-
3JIEKTPOHHBIE ~ OpPOWTAMM»,  «IHEPreTHUeCKHe  YPOBHUY»,  OOBSICHATH
3aKOHOMEPHOCTU W3MEHEHUs] CBOWCTB XWMHYECKHX 35/IEMEHTOB M UX
COeMHeHWM 1o TnepuojaM U rpynmnaMm [leproguyeckor CUCTEMBI

XuMHueckux sneMeHToB [I.J1. MengeneeBa

2.3

CchopMUPOBaHHOCTh YMEHUW XapaKTepu3oBaTh (OmMChIBaTh) OOIIME
XAMHWYECKHe CBOMCTBAa HEOPraHWYeCKWX BEILeCTB pAa3/MUYHBIX KJIacCoOB,
TIOJTBEP>KATh CyILLIeCTBOBaHUE reHeTUUeCKOU CBSI3U MeXIY
HeopraHMYeCKVMH Bel|eCTBAMH C MIOMOIIIBbI0 YPaBHEHUH COOTBETCTBYIOIUX

XUMHYECKHX peakLyun

2.4

CcdopMHpoBaHHOCTH yYMeHUH yCTaHaB/IMBaTh TMIPYHA/I/Ie)KHOCTh
HEeOpraHWYeCKHX BellleCTB IO MX COCTABY K OTIpe/ie/IEHHOMY Ki1accy (rpyrire)
coefivHeHWH (TIPOCTBIE BeIeCTBA — MeTa/UIbl W HEeMeTasUTbl, OKCH[BI,

OCHOBaHHUsI, KUCJIOThI, aM(OTepHbIe THIPOKCHBI, COJIN)




2.5

CchopMUpPOBaHHOCTb YMEHUM HCMO/Ib30BaTh XUMHUUECKYH) CUMBOJIMKY /IS
cocTaBieHus (GOpPMy/1 BeL|eCTB UM YpaBHEHUM XUMHUECKMX peakLUH,
cucremarnueckyto HoMmeHKnatypy (IUPAC) u TpuBHWanbHbIe Ha3BaHUS
OTZAeNbHBIX HEeOpraHWuUecKWX Bel[ecTB (yrapHbIi ra3, YT/IeKUC/IbIA Tras,

aMMUakK, raiiéHasi M3BeCTb, HeraiméHasi U3BeCTb, IUTheBast Coda, MUPHUT U

Aipyrue)

2.6

CchopMUPOBaHHOCTh YMEHUM XapaKTepu3oBaThb (OMMChIBaTh)  OOIIME
XUMUYECKWe CBOMCTBA HEOPraHWUYECKWUX BEIEeCTB Pa3/IMUHbIX K/1acCoB,
TIO/ITBEPIK/IaTh CyIL|eCTBOBaHHE reHeTHYeCKOU CBSI3U MEXTY
HEOpPraHWYeCKUMH BeITleCTBaMH C TIOMOII[bI0 YPaBHEHUM COOTBETCTBYIOIIAX

XUMHWYECKHUX peakLiuu

2.7

ChopMUpPOBaHHOCTL YMEHWM IIJIAHUPOBaTb M BBIMOMHITh XUMHUUYECKUH
JKCriepuMeHT  (pas/jiokeHWe TIepOKCHa BOJOpOZA B  TIPUCYTCTBUH
KaTajusaTropa, OripefejieHde Cpelbl pacTBOPOB BelleCTB C IIOMOILbIO
YHUBEPCAJbHOTO UH/WKATOPa, BAUSHUE pa3/MUHbIX ()aKTOPOB Ha CKOPOCTh
XUMUYECKOH peakivy, peakiii MOHHOT0 0OMeHa, KaueCTBeHHbIe peaKI|K Ha
cynbdar-, KapOOHAaT- W XJIOPW/I-aHWOHBI, HA KaTHOH aMMOHMS, pellleHue
JKCTIepUMEHTabHbIX 3a7iad 1o TeMaM «Metauibl» U «HemeTannbi») B
COOTBETCTBUM C TPaBWJIaMH TEeXHWKH 0e301acHOCTH TIpU OOpalieHuu C
BelllecTBaMH U j1abopaTopHbIM 000py/J0BaHHEM; MPE/ICTAB/IATh PE3Y/IbTaThl
XUMUUeCKOT0 KCTiepuMeHTa B JopMe 3arucy ypaBHeHU COOTBETCTBYIOLINX

peakLuii U1 (OPMYIMPOBATh BBIBO/bl HA OCHOBE 3THX Pe3y/bTaTOB

2.8

CdopMHUpOBaHHOCTE ~ yMeHWH  coOMofare  TpaBW/a  TOIb30BaHUS
XAMHUYeCKOW TIOCYZ[0M M 1abopaTopHbIM 000pyJOBaHUEM, a TakKKe TpaBHIa
oOpamjeHWss C Bel[eCTBAMM B COOTBETCTBUM C WHCTPYKLUUSIMUA TIO

BBITIO/THEHUIO J'Ia60paTOprIX XUMHNYeCKHX OIIbITOB

2.9

CcdopMHpOBaHHOCTh YMeHHI XapaKTepu30BaTb XUMMUECKHe IpOLIeCChl,
JieXkalllyie B OCHOBe MPOMBILLIIEHHOTO TTO/TyYeHUs] CepHOU KMCIOThI, aMMHaKa,
a TakKe C(OPMHPOBAHHOCTb TIpe/CTaBAeHH 00 OOUMX Hay4YHBIX

MPUHIUIIAX WU SKOJIOTUYECKUX npo6neMax XUMHUUYEeCKOTO ITpOr3BO/ICTBA

XUMHA U KU3Hb, PacuéThbl

3.1

CchopMUpOBaHHOCTh  TpPe/ICTaBAeHUN O XUMHUYECKOW COCTaBJIsHOLIei
eCTeCTBeHHOHAYYHOM KapTWHbI MMpa, POJIM XUMHK B TIO3HAHWU SIBJIEHUU
npupoibl, B (OPMUPOBAaHWM MBbIIIEHUS] U KYJIbTYPbl JIMYHOCTH, eé
(bYHKIIMOHATFHOM IPaMOTHOCTH, HEOOXOAMMOM /ISl pellieHus] MPAKTHYeCKUX
3a7la4 ¥ KOJIOTMUeCKH 0O0CHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO M

TIPUPOJHOU Ccpejie




3.2

CchopMUPOBaHHOCTb YMEHUM KPUTHYECKH aHa/lW3WpOoBaTh XUMHUUECKYIO
MH(OpPMAIHIO, TIOJyYaeMyl0 M3 Pa3HbIX MCTOYHHKOB (CpeAcTBa MaCCOBOU

KOMMYHUKAI[UH, CeTh VIHTEpHET U /IpyTHe)

3.3

ChopMHUPOBaHHOCTL ~ YMEHHH  coO/rofaTh — TpaBU/Ia  SKOJOTUUECKH
11e/1eC000pa3HOT0 TIOBe/IeHNsI B OBITY W TPYZOBOU /IeATEJLHOCTH B IIE/SX

COXpaHeHUsl CBOET0 3/J0POBbs U OKPY’Katolllel MPUPOHOM Cpe/ibl

3.4

Oco3HaBaTk ONACHOCTb BO3ZEUCTBUS Ha JXMBble OpPraHU3Mbl ONpe/ie/IEHHBIX
BellleCcTB, MoHuMasg cMmblcl nokasartens [I/JK, mosicHATE Ha mnpumepax
CrIocoObI yMeHbBILEeHHUs W TIpe/IOTBPAIleHHs] UX BPEJHOTO BO3/€MCTBUS Ha

OpraHuv3M 4e/i0BeKa

3.5

CchopMHpOBaHHOCTb YMEHUW MPOBOJUTH BBIYMC/IEHHUSI C HCIOJIb30BaHHWEM
TIOHSITHST «MacCoBasi [0/l BEIL[eCTBA B PACTBOPe», 00BEMHBIX OTHOIIEHUH
ra3oB MPH XUMUYECKUX PeakIMsiX, MacChl Bel[ecTBa WM 00béMa ra3oB 1o
M3BECTHOMY KOJIMYEeCTBY BeIleCTBa, Macce WM O0BEMY OJHOTO U3
YUacCTBYIOLIMX B PeakliMy BellleCTB, TeraoBoro 3¢ ¢eKkra peakijui Ha OCHOBe

3aKOHOB COXPaHEHUsI MaCChl Bell|eCTB, [PeBpallleHys] U COXpaHeHUs] SHepIUn




ITPOBEPAEMBIE DJIEMEHTHBI COOEPXAHUSA

10 KJIACC
Koz ITpoBepsieMbIii 37IEMEHT CO/IepKaHUs
1 TeopeTnyeckre OCHOBBI OPraHUYeCKOW XUMUU
11 [IpesmeT opraHnuyecKol XMMHUH: eé BO3HUKHOBEHNe, pa3BUTHe M 3HaueHHe B NI0Jly4YeHUU HOBBIX BellleCTB U MaTepuasoB. Teopus
' CTPOEeHMs OpraHnyeckux coeguHeHuit A.M. bytnepoBa, eé 0CHOBHbI€e 10JIO)KEeHUS
12 CtpykTypHbIe ¢hopMy/bl OpraHMueckux BellecTB. ['omosorusi, usomepust. XuMuueckasi CBsi3b B OPraHMYeCKUX COeJMHEeHUsIX —
' OJlMHapHble U KpaTHbIe CBsA3U. [IpecTaBieHre o KnaccupuKalMi OpraHiyeckux BelecTB
13 HomMmeHkaTypa opraHMuecKrix CoeJUHeHHI (CHCcTeMaTHuecKas) ¥ TpUBUa/IbHbIe Ha3BaHMS BaKHENIIINX MPeJCTaBUTe el KJlacCoB
' OpraHvYecKUX BellecTB
2 YrieBofopobl
21 AnKaHbI: COCTaB U CTPOEHHe, FOMOJIOTUUeCKUI psifi. MeTaH U 3TaH — MpOCTeillive NpeCTaBUTe/NN alKaHOB: (pU3NUeckue U
' XAMHUYeCKHe CBOMCTBA (peakiuy 3aMelrieHus] ¥ TOPeHusl), HaX0XK/eHre B TTPUpO/ie, TI0JIydeHre U MpUMeHeHHe
AnKeHBI: COCTaB U CTPOEHUE, TOMOIOTUUECKU psifi. DTU/IEeH U MPOIUIeH — MPOCTelilye TIpeJCTaBUTe/NN a/IKeHOB: (pU3nyecKre
2.2 Y XMMHUYeCcKre CBOMCTBa (peakiyu ruIpupoBaHysl, TajloreHUPOBaHus, THAPATaLliK, OKUC/IEHUS U TIOJTMMEPU3aLiiH), TI0/TydeHHe
Y TIpUMeHeHre
53 Ankamuensl: 6yraguen-1,3 u metunbyraguen-1,3: cTpoeHre, BayKHeHIIMe XUMHUUYeCKe CBOMCTBA (peakiysl MoJTUMepH3alii).
' [TonyueHue CUHTETUUECKOTO KayyyKa U pe3UHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS], TOMOJIOTHUECKHIA Psifi. ALjeTU/IeH — MTPOCTeMNILi MTpejCTaBUTe b aIKMHOB: COCTaB,
2.4 cTpoeHue, (U3MYeCKMe W XUMHYeCKHWe CBONCTBA (peakUuW TUAPUPOBAHUS, TaJOTeHUPOBAHMS, THpaTallid, TOPEeHWs),
TI0JIyuyeHue U NpUMeHeHue




2.5

Apensl. beHson: coctaB, crpoeHue, (py3nyeckMe W XUMHUECKWe CBOWCTBAa (peaklUWd TajloreHUPOBaHWs W HUTPOBAHUS),
rosiyueHre U npuMeHeHue. Tosyost: cocTtaB, cTpoeHue, (GU3MUYeCKHe W XMMHUUeCKHe CBOWCTBA (peakL[UH rajioreHHpOBAaHUS U
HUTPOBAHUS), TIONlyuyeHWe W TpuMeHeHHe. TOKCMYHOCTb apeHOB. ['eHeTHuecKas CBs3b MeXAY YIJIeBOJOPOAAaMH,

MpUHAA/IeXKAITUMH K DA3/IMYHBIM K/IaCCaM

2.6

[Tpypo/iHBIe UCTOYHUKY YT/1eBO0pOoA0B. [IpupoHsIii ra3 u nonytHele HedsiHbIe ra3bl. HedTh 1 eé mpoucxosxaenue. CriocoObl
niepepaboTKu HeTH: MeperoHKa, KPeKUHT (TepMHUYeCKH, KaTaJUTUUeCKuii), nmuposu3. [IpoayKTel repepaboTku HedTH, UX

TIpMMeHeHHe B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ MTPOAYKTHI €ro repepaboTKu

Kucnopogcozepikalipie opraHuyecKre CoeJiuHeHUsI

3.1

Hpe,l[eJ'ILHLIe OJHOATOMHBIE CIIMPTHI. MeTaHOM M 3TaHOJI. CTpO€eHHue, Cl)I/I3I/I‘—IECKI/Ie U XUMHUYECKHE CBOMCTBA (peaKHI/II/I C
dKTUBHBIMU MeTa//laMH, I'a/IOT€HOBO0PO/iaMu, FOPEHI/IE), IprMeHeHHe. BO,E[OpO,[[HbIe CBA3UM MeXAy MOJIeKYy/1aMH CIIMPTOB.
,ZLEI\/IICTBI/IE MeTaHOJ/Ia U 3TdHOJIa Ha OPraHM3M Ye/I0BeKd. MHoroatomMHbIe CIINPTBI. OTUJIEHTIUKO/Ib U IJIMLEepHUH. CTPpOeHHe,
Cl)I/IBI/I‘-IECKI/Ie Y1 XUMUUYEeCKUe CBOMCTBA (BBaHMOAEﬁCTBHe CO IIIe/IOUYHBIMU MeTa/l/laMH, KaueCTBeHHas peakKjysd Ha MHOI'0OAaTOMHEIE

crupThl). [elicTBre Ha OpraHu3M vesioBeka. [IppuMeHeHre riauiiepyuHa ¥ STUIEHT KOS

3.2

@eHoJI: CTPOEHHE MOJIeKY/bl, (hr3rueckre U XMMUUecKue cBoicTBa. TOKCHYHOCTH (peHosa. [IprimeHeHue deHoa

3.3

AJIL,E[EFI/I,E[LI 1 KeTOHBI. CDOpMa]'II::AEFI/I,E[, aneTajbAerus. CTpoeHue, Cl)I/IBI/I‘—IE‘CKI/Ie U XUMHUUYECKHe CBOMCTBA (peaKL[I/II/I OKHC/IeHUd 1

BOCCTaHOB/IeHHd, KaueCTBeHHbIe peaK]_[I/II/I), roJjsiydyeHuve v ripuMeHeHne

3.4

OJHOOCHOBHBIe TIpe/ie/lbHbIe KapOOHOBBIE KUC/IOThI. MypaBbUHasi U YKCYCHasi KUC/IOTBI: CTpoeHue, (pr3ndeckre U XUMUUeCKHe
cBoiicTBa (CcBOMCTBa, 0OImIMe A/ Kacca KWC/IOT, peaknus 3Tepudukanuv), TojayueHre W TipuMeHeHue. CTeapuHOBasi M
OJIEMHOBasi KMC/IOTHI KaK TIPe/ICTaBUTeM BBICIIMX KapOOHOBBIX KUCIOT. Mbla Kak COJM BBICIIUX KapOOHOBBIX KUCJIOT, WX

MoHoLL[ee JIeNCTBre

3.5

Cno>xkHbie 3¢HUpbI Kak MPOU3BO/HbIE KAPOOHOBBIX KUC/IOT. ['pom3 crnokHbIX 3¢upoB. XKupsl. ['napomms xupos. [IpumeneHne

JKAPOB. brosiornueckas poJib KUpPOB

3.6

YTneBoJpl: COCTaB, KaacCUGHKALUsS YraeBoJoB (MOHO-, MU- U TOJUcaxapuzbl). [I0Ko3a — MpOoCTeHIIui MOHOCaXapu/:
0COOEHHOCTH CTPOEHWS] MOJIeKY/bl, (U3MUeCKHe W XUMHUecKue CBOWCTBa (B3aumogetictBue ¢ ruzapokcuzom wmenu(ll),
OKHC/IeHWe aMMUayHbIM pacTBOpoM okcuja cepebpa(l), BocctaHOBneHue, Gpo)keHHe T/IFOKO3bI), HAXOXKAEHWE B TPHUPO/IE,




niprMeHeHHe, Ouosiornveckasi posb. PortocuHTe3. PpyKTO3a Kak M30Mep Tr0K03bl. Kpaxmasn U 1e/im0/103a Kak MPUPO/IHbBIE
no/mMepsl. CTpoeHUWe Kpaxmasa U Le/nroso3bl. dr3nyeckre W XUMHUYeCKHe CBOWCTBA KpaxMmasna (ruAposin3, KaueCTBeHHast
peaKiiysi C U0/IoM)
4 A3oTcogepkalle OpraHiyeckue CoeiHeHus
41 AMMHOKUCIIOTHI KaK aM(oTepHbIe OpraHrueckre coefiHeHust. ru3ndeckye U XUMUUYECKHe CBOWCTBa aMUHOKHUC/IOT (Ha rpuMepe
' rymnyHa). brosiornueckoe 3HaueHre aMUHOKHUC/IOT. [TenTu/ib
4.9 Benku Kak TpUpOJHBIE BBICOKOMOJIEKY/SIDHbIE COefuHeHUs. [lepBUYHasi, BTOpWYHAsi M TPeTHUUHas CTPYKTypa OesKoB.
' XuMuyeckue CBOMCTBa Oe/IKOB: TUAPOJIH3, AeHaTypalysi, KaueCTBeHHbIe PeakKIK Ha OesKu
5 BbicokoMosIeKy/IsipHble COeJUHEeHUs
OcCHOBHbIe TOHATHS XWMWU BBICOKOMOJIEKY/ISIPHBIX COEIMHEeHWW: MOHOMep, IIoJIMMep, CTPYKTYpHOe 3BeHO, CTeleHb
5.1 MoJIMMepU3aLuy, CpefHssl MoJleKyssipHass Macca. OCHOBHble MeTO[bl CHUHTe3a BbICOKOMOJIEKYJISIDHBIX COeJVHeHUN —
roJIMMepu3saLys U NOJIMKOHeHcaus
59 OKCriepyuMeHTalbHble METO[bl W3y4YeHUs BeIeCTB W WX T[peBpallleHuil: O3HakKoM/ieHHe C oOpasiamMyd TPUPOAHBIX U
' HCKYCCTBEHHBIX BOJIOKOH, I1JIaCTMacC, KaydykoB. [lojlyueHre CHHTeTUUYeCKOIro KayuyyKa U pe3vHbI
11 KJITACC
Koz, ITpoBepsieMbIii 3/1IeMEHT COZiepKaHus
1 TeopeTruecKkre 0CHOBbI XUMUHT
XuMU4eckuii 3meMeHT. AToM. S1po aToMa, U30TOIbL. DJIeKTPOHHAst 000/10UKa. JHepreTudeckre ypoBHH, MOyPOBHU. ATOMHbBIE
11 opbutany, S-, p-, d-3nemeHTbl. OCOOEHHOCTH pacIipeZiesieHust 3/IeEKTPOHOB 110 OPOUTA/ISIM B aTOMaXx 3/1eMEHTOB ITePBbIX YeThIPEX
Nepro/IoB. DJIeKTPOHHAsl KOH(PUTrypaLysi aTOMOB
19 [Teproanueckuii 3akoH U Ileprogrueckas cuctema XuMuueckux 3aemeHToB .M. MenzeneeBa. CBsi3b MepuoAnUeCcKOro 3aKOHa
' u Ilepuosnueckor CUCTeMbl XUMHYECKUX 3jieMeHTOB [I.VA. MeHzeneeBa C COBPEMEHHOW TeOpUeM CTPOEHUs aTOMOB.




3aKOHOMepHOCTI/I W3MEHEHHSI CBOMCTB XMMUUECKUX 3/IEMEHTOB U O6paBy€MbIX HWMHU TIPOCTBIX U C/IOKHBIX BEIeCTB I10 I'PyIirnamM

" 1epuo/iaM. 3HaueHHue MepruognveCcKoro 3aKOHa B Pa3BUTHUH HAYKU

CTPOEHI/IE BelecTBa. XyMHUuecKasi CBSI3b. BI/I,Z[I:I XUMHUUECKOM CBSI3U (KOBaJ]EHTHaH HeIrlo/IApHadA W II0JIIpHadA, HWOHHAfd,

1.3 | wmerautnueckas). VIOHBI: KaTHOHbI M AHMOHBI. MexaHW3Mbl 00pa30BaHUs KOBAJEHTHOW XMMHUECKOW CBs3u (0OMEHHBIH u
JOHOPHO-AKL[eNTOPHBIH). BomopogHas CBsi3b
14 BaneHTHOCTB. D/1eKTpPOOTpHULIaTe/IBHOCTE. CTereHb OKUC/IeHUS
BerjectBa MOJIEKY/ISIDHOTO ¥ HEMOJIEKY/ISIPHOTO CTPOEHHs. 3aKOH TOCTOSIHCTBA COCTaBa BeleCcTBAa. THWIbl KPUCTA/UTAYECKUX
1.5 | pemérok. 3aBMCUMOCTh CBOMCTBA BEILIECTB OT THIA KPUCTA/UTMUECKOU PeIléTKU. [ToHsITHe O AUCTIEPCHBIX CUCTeMaX. VICTUHHbIe
Y KOJUIOM/IHbIe PacTBOphI. MaccoBast [0/ BelljecTBa B pacTBOpe
1.6 | Knaccudukarys HeopraHuueckux coeuHenuii. HoMeHK/IaTypa HeOpraHuueCKUX BeIjecTs
17 Xumunueckasi peakiust. Kimaccudukarysi XaMuueckix peakilidii B HeOpPraHU4ecKol M OpraHnyeCcKol XUMUH. 3aKOH COXPaHeHHst
' MacChl BeIeCTB, 3aKOH COXPaHeHHs! ¥ TIPeBPallieH s SHePTryUH MPYU XUMUUYECKHX PeakIUsX
1.8 CKOpOCTb peakiiyy, eé 3aBUCUMOCTb OT pa3/MyHbIX (JAKTOPOB
19 ObpaTtrMble peakluu. XuMHUYecKoe paBHOBecre. DaKTOpPBI, BAUSIOLIME HAa COCTOSTHAE XUMUUYeCKOro paBHoBecusi. [Tpunrur Jle
' [ITaTesbe
110 OrneKTponMTAYecKas Auccouuanusi. CubHbIe U c1abble 371eKTpo/mThl. CpeJia BOAHBIX PaCTBOPOB BeIeCTB: KUC/Iasi, HeHTpasbHas,
' miesouHast. Peakiyy HOHHOrO 06MeHa
111 | OxucnuTenbHO-BOCCTaHOBUTE/IBHBIE PEAKIU
2 Heoprannueckast XUMust
Hemetasuier. Tlosioxkenne HemeTa/ioB B [leproguueckoit cucteMe XumMudeckux 3i1eMeHToB [1.11. MeHzeneeBa U 0cobeHHOCTH
2.1 | crpoenus atromoB. du3nUeCKHe CBOWCTBA HEMETA/UIOB. AJIJIOTPOINUsS HeMeTa/yioB (Ha mprMepe KUC/Iopo/a, cepbl, hocdopa u
yriepo/ia)
29 XWMHJecKre CBOWMCTBA BKHEHIIMX HEMETAasIOB (rajloreHoB, cephl, a30Ta, (ocdopa, yriaepoga M KpeMHUS) U UX COeJUHEHUM

(OKCHI0B, KUC/IOPO/ICO/IEPKAIIMX KMC/IOT, BOIOPOIHBIX COefuHeHMH). [IpyumMeHeHre Ba)KHEUIITUX HEMETAJI/IOB M UX COeTMHEHHH




Mertamel. TlosiokeHre MeTannoB B Ilepuognyeckoit cucteme xuMudeckux 3jemeHTOB .M. MenzpeneeBa. OcobeHHOCTH

2.3 CTPOEHHUsI 3IEeKTPOHHBIX 000/I0UeK aToMOB MeTa/uioB. OOime ¢u3nueckue cBoicTBa MeTa/vioB. CrulaBbl MeTaslIoB.
ONeKTPOXVMUUYEeCKUH Psifi HAallpSDKeHNUH MeTalljIoB
54 XUMHUUeCKHe CBOMCTBA BaXKHEHIIINX MeTa/I/IOB (HaTpUM, Ka/TuH, KalnbLiUi, MarHUl, aFTOMUHWUH, LIUHK, XPOM, JKeJie30, Me/ib) U UX
' coeauHeHui. O6IHe CrIocoObI MoTyueHHst MeTaioB. [IpuMeHeHre MeTaioB B OBITY M TEXHUKE
2.5 ['eHeTnueckasi CBA3b HEOPraHUUECKUX BeLeCTB, MPUHAZJIeKal[MX K Pa3/TMYHbIM K/laccaM
3 XUMUA U KU3HDb
31 Posib xviMuy B 00eCTieueHUH 3KOJI0TMUeCcKOor, SHEPTeTHUeCKOW W MUITIeBOl 0e30MacHOCTH, pa3sBUTHU MeJUIIUHBL. [ToHATHE O
' Hay4HbIX MeTO/laX MO3HAHWS BelleCTB U XUMHUUeCKUX PeakLui
[TpencraBienust 06 0OIIMX HAYYHBIX MPUHITUIIAX TTPOMBIIIUIEHHOTO TOTyUeHHs BAXKHEHIITNX BeleCTB. Yesl0BeK B MHUpE BeIleCTB
3.2 Y MaTepuaJiOB. Ba’KHeUIlIe CTPOUTEe/IbHbIE MaTepyasibl, KOHCTPYKL[MOHHbIE MaTeprasibl, KPaCKH, CTeK/I0, KepaMuKa, MaTepuasbl
JUTs1 9JIEKTPOHUKY, HAHOMaTepHasibl, OpraHuUeCcKre ¥ MUHepasbHble y100peHus
33 XuMUsS ¥ 3[J0pOBbe Ue/ioBeKa: MpaBu/ia UCIIOJIb30BaHUS JIEKapCTBEHHBIX IMperapaToB, TpaBuia 06e30MacHOr0 UCIOJIb30BaHMS

TIperapaToB ObITOBOM XUMUH B MOBCEJHEBHOMN >KU3HU
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