TTOSICHUTEJIBHAS 3AITMCKA

[TporpaMMa 10 XMWY Ha YpOBHE cpefHero obirero odpa3oBaHusi pa3paboTaHa Ha OCHOBe
®enepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6 o6pa3oBaHuu B Poccuiickoi
denepaiii», TpeOOBaHWM K pe3yabTaTaM OCBOeHHMsS (efepanbHOM 00pa3oBaTe/bHOM
nporpaMmel cpegHero obijero obpasoanus (POIT COO), npexacTapieHHbIX B PefepasbHOM
rocynapcTBeHHOM obOpa3oBaresibHoM craHgapte COO, c yuértom KoHIienuy mperiofjaBaHuUs
yuyebHOTrO mpeameTta «XuWMHsi» B 0bOpa3oBaTenbHBIX OpraHusaiusax Poccuiickoit Pepepaliu,
peasii3yroIX OCHOBHBIe 00pa3oBaTe/ibHbIe POTPAaMMBbI, 1 OCHOBHBIX T0/10)KeHn «CTpaTeruu
pa3BuTHusl BocnuTaHus B Poccuiickont ®enepatiyin Ha niepuop 1o 2025 roga» (PacnopsbkeHue
ITpaButenbcTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHoBy mMoOAXOAOB K pa3paboTke TporpaMMbl MO XUMHM, K OIpefeaeHUI0 o0ieit
cTpaTeruy obydeHusl, BOCIIUTAHUS U Pa3BUTHs 00ydaroIIUXCsl CpeJCcTBaMUM yueOHOTro mpeamMeTa
«Xumusi» A 10-11 knaccoB Ha 0a30BOM ypOBHE COCTAaBW/IM KOHIIENTYasbHbIE TIO/IOMKEHUS
®I'OC COO o B3auMO00OYC/IOBIEHHOCTH IieJield, COAep)KaHusl, pe3y/abTaToB oOyueHUs U
TpeOOBaHMI K YPOBHIO MMOATOTOBKH BBIITy CKHUKOB.

XyuMuueckoe oOpa3oBaHHe, TI0/lydaeMoOe  BBITyCKHUKAaMH  0011eo0Opa3oBaTe/ibHOM
OpraHv3aluy, SIB/sSeTCs HeoTheM/JIeMOW uacThbi0o UX 00pa3oBaHHOCTH. OHO  CIYXKUT
3aBepIIalIMM 3TalioM peanu3al[iid Ha COOTBETCTBYHOLeM eMy 0a30BOM ypOBHE K/IFOUeBBIX
L[eHHOCTel, TPUCYIIUX LIeJIOCTHOM CHCTeMe XUMUUeCKoro o6pa3oBaHHs. OTU LIeHHOCTH
KacaroTCsl T03HaHUSI 3aKOHOB MPHPOAbI, (hOPMHUPOBaHWS MHUPOBO33peHUst U 001iell KyJbTypbl
ye/ioBeKa, a TakKXKe SKOJOTHYeCKd OOOCHOBAHHOTO OTHOIIEHWs] K CBOEMY 3/[0pPOBbIO U
TIPUPOJHOM cpefie. Peanu3yeTcsi XuMuueckoe obpa3oBaHue 00yuarol[UXCsi Ha YPOBHE CpelHero
ob1riero obpa3oBaHus Cpe/iCTBaMU yueOHOTo rpeaMeTa « XUMUsI», COJep>KaHhe W TTOCTPOeHUe
KOTOPOrO OrfpeZiejieHbl B MpOrpaMMe IO XMMHUW C YUY6TOM Crieu(UKA HayKd XUMHUH, eé
3HaueHus B O3HAHWU TIPUPOJbI U B MaTepyabHON »KM3HU 00I1[eCTBa, a TAKXKe C yU8TOM 00IIrX
1jesiell ¥ TIPUHLIMIIOB, XapaKTepU3yHOIINX COBPeMeHHOe COCTOsSIHHe CUCTeMbl CpefiHero obiiero
obpa3oBanus B Poccutickoit ®eneparium.

XUMUST KakK 37IeMeHT CHUCTeMbl eCTeCTBeHHBIX HayK UrpaeT 0CcoOyi0 posib B COBpPEMeHHOMN
L[MBU/IM3al[UM, B CO3ZIlaHUU HOBOM 0a3bl MaTepuasbHON Ky/IbTypbl. OHa BHOCHUT CBOMW BK/a[ B
(dbopMHpoBaHMe pal[MOHAJbHOIO HAYUYHOT'O MBILUIEHUS, B CO3/lJaHHe LIeJIOCTHOTO TIpe/iCTaB/IeH s
00 OKpy)KarolieM MUpe Kak O eIMHCTBe MPUPO/bI U uesioBeka, KoTopoe GOpMUPYeTCsl B XUMUU
Ha OCHOBe TIOHUMaHMsI BellleCTBEHHOI0 COCTaBa OKPY)KAKOIero Mrpa, 0CO3HaHUS B3aUMOCBSI3U
MeX/ly CTpOeHHeM Bell[eCTB, UX CBOMCTBaMU Y BO3MOXXHBIMU 00/1IaCTSIMU TIPUMeHeHUs.

TecHO B3aMMOJEWCTBYsT C JPYTMMUA €CTeCTBEHHbIMM HayKaMd, XWUMHSI CTaja
HEOTHEeMJIEMOM UYaCTbl0 MHPOBOM KYy/JbTYpbl, HeOOXOJUMBIM YC/IOBHEM YCIIeIIHOTO TpyJa |
YKU3HU KaKaoro uieHa obOijectBa. CoBpeMeHHasi XMMUsI KaK HayKa CO3ufaresibHasl, Kak HayKa
BBICOKUX TeXHOJIOTUM HarlpaB/ieHa Ha pellleHre I7100anbHbIX MP0o6eM yCTOMUHMBOTO Pa3BUTHS
ye/ioBeUeCTBa — ChIPhEBOM, SHEpPreTHUecKOi, ITHIIEeBOM, S3KOJIOTMUeCKoi 0e30macHOCTH |
OXPaHbI 3/J0POBBSL.

B cooTBeTcTBMM C OOIMMH 1ie/IIMA W TIPUHI[ATIAMUA CpefHero obiero obpa3oBaHus
cogep>kaHue rpeameTa « Xumus» (10—11 Kmaccel, 6a30BbIi YpOBEHb U3YUeHHsT) OPUEHTHPOBAHO
TIperMYIIleCTBeHHO Ha OOILeKy/JbTYPHYIO MOATOTOBKY 0Oy4Yarolluxcs, HeoOXOAUMYyH UM [JIst
BbIDaOOTKY MHPOBO33PEHUECKUX OPHMEHTUPOB, YCIIeIIHOTO BK/IIOUEHUS B JKU3Hb COLMYMa,
MIPOZIOJKeHUsT 00pa30oBaHUsl B pa3/lMUHBIX OO0/ACTSIX, He CBSI3aHHBIX HENOCPeJCTBEHHO C
XUMUEHN.

CocTaBisiOIUMUA TIpeAiMeTa «XHUMHsD» SIBSIIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «O0111asi 1 HeopraHudeckasi XMMHsi», OCHOBHBIM KOMIIOHEHTOM COZiepKaHUsi KOTOPBIX
SIBJISIFOTCSI OCHOBBLI 6a30BOM HayKU: CCTeMa 3HaHUH 10 HeopraHWuYeCKol XUMUHU (C BK/TFOUeHHeM
3HaHWM U3 00IIell XMMUN) U OpraHudecKor XuMuu. @opMHUpOBaHWe AAHHOW CUCTEeMbl 3HAHUM
NpU U3yueHUM TipefMeTa oOecreurBaeT BO3MOKHOCTh PacCMOTpPEHHUs BCEro MHOTooOpasust
BeIleCTB Ha OCHOBe OOIL[MX MOHSTHM, 3aKOHOB U TEOPUH XHMHUHU.

CTpyKTypa cofiep>kaHust KypcoB — «OpraHnyeckasi Xumusi» U «OO0I11iast 1 HeopraHudeckast
XUMUs» C)OpMHUpOBaHa B MpOrpaMMe M0 XMMUU Ha OCHOBE CUCTEMHOIO TMOJAX0Aa K U3yUeHUI0
yueOHOrOo Marepwana W 00ycC/OB/ieHa WCTOPUUEeCKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUW Ha
orpe/ie/IEHHbIX TeOpPeTUUeCKUX YpOBHsX. Tak, B Kypce OpraHduyecko XHMWU BellecTBa



paccMaTpyBalOTCSl Ha YPOBHE K/IaCCUYECKOW TEeOPHUH CTPOEHHsI OpraHWYecKUX COeJUHEeHHH, a
TakKKe Ha YPOBHE CTepeOXMMHUUYECKUX U 3JIEKTPOHHBIX MpPeJCTaB/Ie€HUN O CTPOEHUU BeleCTB.
Ceegenusi 006 M3yyaeMbix B Kypce BellleCcTBaxX [alOTCs B Pa3BUTHUM — OT YIJIEBOAODPOAOB [0
CJIOKHBIX OHOJIOTHYEeCKH aKTUBHBIX COeJuHeHWM. B Kypce opraHMuecKoW XWUMWUW TOMy4aroT
pa3BuTHe C(hOpPMHPOBaHHbIE Ha YPOBHe OCHOBHOTO o00ilero obpa3oBaHMsi TlepBOHauaIbHbIe
TIpe/iCTaB/IeHHsI O XUMHUUYECKOM CBSI3M, K/1aCCU(UKALIMOHHbBIX TTPU3HAKAX BelleCTB, 3aBUCUMOCTH
CBOWCTB BeIeCTB OT UX CTPOEHHS], O XUMHUUYECKOU peakLuu.

[Tonq HOBBIM yIJIOM 3peHUs] B MpeaMeTe «XUMHs» 0a30BOTO YPOBHSI pacCMaTpHBaeTCs
M3yueHHbI Ha YpOBHe OCHOBHOrO 001jero o00pa3oBaHUs TeOpeTUUeCKUd Marepuans u
(dakTosiornueckre CBeZileHUs1 O BeleCTBaX U XMMHUYECKOW peakluu. Tak, B YaCTHOCTH, B Kypce
«O6b111as8 1 HeopraHUUeckasi XMMHs» 00y4aroIUMCsl TPeI0CTaB/sIeTCs] BO3SMOXXHOCTb OCO3HATh
3HaueHHe TeprUoUUYecKoro 3akoHa C O0O0ll[eTeopeTUUeCKMX M MeTO/0JIOTUUeCKUX T03ULUH,
rny0o)ke TIOHATH HCTOpHUUYECKOe H3MeHeHWe (YHKI[MH 3TOTO 3aKoHa — OT 00oOIrarorreit 7o
00BSACHSIIONIEN 1 TTPOTHO3HUPYIOIIIEH.

EpvHas crcteMa 3HaHUM O Ba)KHEUILMX BeleCTBax, UX COCTaBe, CTPOEHUU, CBOMCTBAX U
TIPUMEHEHWH, a TAKXKe O XUMUYECKUX PeakLUsX, UX CYILJHOCTU U 3aKOHOMEPHOCTSX MPOTeKaHUsI
poriosiHsiercs B Kypcax 10 w11 kjaccoB 3s/eMeHTamMu  COAEep’KaHUs, UWMEIOLUMU
Ky/IbTypOJIOTUUECKUN W TIPUK/IAZHOW XapakTep. OTH 3HAHUSI CIIOCOOCTBYIOT TMOHUMaHUIO
B3aMMOCBSI3M XWUMHUM C J[ADYTMMU HayKaMH, DacKpbIBalOT €€ pO/jb B [103HABAaTe/JbHOM U
TIPAaKTUUeCKOUW JesiTeJIbHOCTU YesloBeKa, CIOCOOCTBYIOT BOCIUTAHHIO YBa)KeHHUSI K TIpoLieccy
TBOpUECTBa B 00/1aCTH TEOPUU U MPaKTUUECKUX MPUIOKEeHUN XUMUU, TIOMOTAIOT BBITYCKHUKY
OpPHEHTUPOBATLCS B OOIECTBEHHO Y JIMYHOCTHO 3HAUMMBIX MpobieMax, CBSI3aHHBIX C XUMUEM,
KPUTHUYECKU OCMBIC/IMBaTh MH(OPMALIUIO Y TIDUMEHSITh €8 AJ1s1 TIOTO/THEHUsT 3HaHWM, pelleHust
VHTe/UIeKTyalbHbIX M 3KCIIepUMEeHTa/IbHbIX MCCIeloBaTebCKUX 3aiad. B 1enom copep)kaHue
yueOHOro rpeMeTa « XUMUsI» JaHHOTO YDPOBHSI U3yueHUs] OpUeHTUPOBAHO Ha (hopMUpOBaHUe Y
00yyYaroIuXcsi MUPOBO33peHYeCKOl OCHOBBI [ijisi IOHUMaHUsi umocoCckux ujen, Takux Kak:
MaTepuajbHOe eJUHCTBO HEOPTaHUYeCKOro U OPraHUYecKoro Mupa, 00yC/IOBJIeHHOCTh CBOMCTB
Bel]eCTB MX COCTaBOM U CTPOEHWEeM, I[103HaBaeMOCTb TNPUPOJHBIX SBJAEHUM MYTEM
SKCMePUMEHTa U peIleHUs] TMPOTUBOPEUUd MeXJy HOBBIMM (aKTaMd M TeOopeThuueCKHMU
MIpeJIoChl/IKaMK, OCO3HaHWe DO XWMHUW B pelleHWd SKOJIOTUYeCKUX TMpo0sieM, a TakkKe
nipobsieM cOepe)keHUsT SHEpreTUUeCKUX peCcypCOB, ChIpbsl, CO3[JaHUsI HOBBIX TEXHOJOTMM U
MaTepuasoB.

B muraHe pemieHMss 3ajad BOCMMUTAHUWsS, Ppa3BUTUS W COLMA/M3alMM  00yuaromxcs
TIDUHSTBHIE TIPOTPAMMOM M0 XWMHHM TOAXO[bl K OIpe/e/ieHUuI0 COJep>KaHUsi U TIOCTPOEHUs
rpegMeTa TpelyCMaTpuBaroT (hOPMHUPOBaHNE YHHBEPCATbHbIX YueOHbIX AeUCTBUM, UMERIIUX
6a3oBoe 3HaueHue [/1s1 pa3/IMUHbIX BUJIOB JleATeTbHOCTHU: pellieHus: mpobsem, ToucKa, aHaau3a
1 00paboTkyu WHbOpMalid, HEOOXOAWUMBIX [/ MPUOOpeTeHUs OMbiTa NPAKTHUECKOW M
YCCe0BaTeIbCKOM JesiTeIbHOCTH, 3aHUMAROLLel BaXKHOe MeCTO B ITO3HAHUU XUMHUHU.

B mpakTuke riperiofiaBaHysi XMMUHM Kak Ha YPOBHe OCHOBHOTO 0011iero o6pa3oBaHusi, TakK U
Ha ypOBHe cpefHero ob6ijero o0Opa3oBaHWs, TIpA OIpeJie/ieHWd  COfiep>KaTebHON
XapaKTepUCTUKKU 1ieflell M3ydeHUsl TIpeJMeTa HarpaB/ieHWeM I[1epBOCTeNeHHON 3HAauYMMOCTH
TPAJUI[MOHHO TpHU3HAéTCs (¢OpMUPOBaHME OCHOB XWUMHUYECKOW Hayku Kak obsactu
COBPEMEHHOI0 €eCTeCTBO3HaHUS, TMPAKTUUYECKOW [esTeTbHOCTH Ye/loBeKa M KaK OAHOro W3
KOMIIOHEHTOB MMPOBOM Ky/nbTypbl. C MeTOAWUECKOM TOUKM 3peHMs TakOW TMOoAXo[ K
orpe/ie/IeHUI0 1iesield U3y4yeHusi TipeIMeTa sIBJISIeTCs BIOJTHE OMpaBJaHHbIM.

CornacHo [aHHOW TOYKe 3peHH’s TJIaBHbIMM Lie/IsIMA M3yueHUs TipeaMeTa «XUMHS» Ha
6a3oBoMm ypoBHe (10 -11 K71.) SIBJISIOTCS:

* (opmMUpoBaHHe CHUCTeMbl XHWMHWUYECKMX 3HaHWM KaK BakKHelIlleld COCTaB/soIei
eCTeCTBeHHO-HayYHOW KapTWHbI MHpa, B OCHOBE KOTOPOW Jie)KaT K/IHoUeBble TOHSITHS,
(dyHIaMeHTa/lbHble 3aKOHbl U TEOPUM XUMHM, OCBOEHHE Si3blKa HayKd, YCBOEHHE U
MOHMMaHKe CYIIHOCTA JOCTYMNHbIX 00001leHrni MHPOBO33pEeHUYEeCKOr0 XapakTepa,
O3HaKOMJIEHWE C UCTOPUEMN X Pa3BUTUS U CTAHOBJIEHUSI;

* (dopMupoBaHMe U pa3BUTHE TPEACTaBIEHUM O HayYHbIX MeTO/ax IO3HaHWs BeLeCTB U
XUMHUUeCKUX peakiuii, HeoOXoAuMbIX [/1s1 proOpeTeHUss YMeHU OpHeHTHUPOBAThCs B



MUDe BellleCTB U XUMHUUYeCKHX SIBJIeHUM, UMEIOLIUX MeCTO B MPUPOJe, B IPaKTUUYeCKOW U
TIOBCeTHEBHOM >KU3HU;

® pa3BUTHe yMEeHUM U CI0COO0B [IesiTeIbHOCTH, CBSI3aHHBIX C HabO/ofeHueM U
00BSICHEHHEM XHUMHUEeCKOro JSKCIIeprMeHTa, COO/tofeHreM TpaBuil  0e30IacHOro
oOpariieHus C BellleCTBaMH.

Hapsiny ¢ 3TuM, copepskaTesibHasi XapaKTepUCTHUKa 1iesiell 1 3a/iau U3ydyeHUs mpeamMeTa B
rporpaMMe o XMMHHY yTOUHeHa ¥ CKOPPEeKTUPOBaHA B COOTBETCTBUU C HOBBIMU MPUOPUTETaAMU
B cHucTeMe cpenHero o6iero obpa3oBaHus. CerofiHs B TIperofiaBaHUM XWUMHH B OObIIeH
CTelleHW OTAAETCs TIpeAriouTeHWe TIPaKTUYeCKOoW KOMIIOHeHTe cofepKaHus oOyueHwus,
OPHMEHTUPOBAaHHOW Ha TIOATOTOBKY BBIMYCKHMKA 00Ileobpa3oBaTe/lbHOM — OpraHU3aluHy,
B/a/letoll[ero He HaboOpoM 3HaHUM, a (PyHKLMOHA/JIBbHON I'PaMOTHOCTBIO, TO eCTh Crocobamu 1
YMEeHUsSIMU aKTHBHOTO TOJ/IyUeHHsl 3HaHWUW U TIPUMeHeHUsI WX B PeasibHOM JKWU3HU AJis1 pelleHust
TIpaKTUUeCKUX 3ajau.

B B3 C 3TUM TpU M3y4yeHUH TIpeAMeTa «XUMHS» AOMUHUDPYIOIlee 3HaueHHe
TIpUOOpeTaroT Takue 1ie/id U 3afiauM, Kak:

ajantaiusi  obyuarouuxcsi K  YCAOBUSIM  /IMHAaMWYHO  pa3BUBAIOILErOCsS  MUPa,
dbopMUpOBaHUe UWHTE/NIEKTyalbHO pa3BUTOM JIMUHOCTH, TOTOBOM K camMo0bpa3oBaHMUIO,
COTPYJHUYECTBY, CaMOCTOSITeJTbHOMY TIDUHSTUIO TDAMOTHBIX pellleHnid B KOHKDPETHBIX
YKU3HEHHBIX CUTYaLUsiX, CBSI3aHHBIX C BellleCTBaMU U UX TIPUMeHeHHeM;

dopmMupoBaHue y 0Oyuarol[uXCsi K/IOUEeBBIX HAaBBIKOB (K/IFOUEBBIX KOMIIETEHLIUM),
MMEIOIIUX YHUBEPCa/TbHOe 3HaueHue /il pa3/MUHbIX BU/IOB JesiTe/IbHOCTH: pellieHus TIpobiiem,
TOMCKa, aHaau3a M o0paboTku uWHbOpMaluM, HeOOXOAMMBIX /i1 TIPHOOpeTeHusl OIbITa
JesiTe/IbHOCTH, KOTOpasi 3aHUMaeT Ba)KHOe MeCTO B T03HAHUM XUMUH, a TAKXKe /ST OLIeHKHU C
MO3ULIMM  9KOJIOTUYeCKOW 0e30MacHOCTH XapakTepa BJIMSIHUSI BeIeCTB M XUMHUYECKUX
TIPOL[eCCOB Ha OpraHU3M uejioBeKa U TIPUPOJHYIO Cpely;

pa3BUTHe TI03HaBaTebHbIX UHTEPeCOB, UHTE/IEKTya/IbHbIX U TBOPUYECKHUX CIIOCOOHOCTel
o0yuaroluxcsi: CII0COOHOCTH CaMOCTOSITe/IbHO TpHOOpeTaTh HOBbIe 3HAHUS 10 XWUMHH B
COOTBETCTBUMU C YKU3HEHHBIMU MTOTPEOHOCTSIMH, UCTIO/Ib30BaTh COBpeMeHHbIe WH(OPMaI[MOHHbIE
TeXHOJIOTHH /1Jisl TIOUCKA U aHa/n3a yuyeOHOM 1 HayyHO-TIOMY/IipHON MH(GOPMAaIIUM XUMHUYeCKOTo
cofiepyKaHus;

dbopMupoBaHUe 1 pa3BUTHe Y 00yJarOIIUXCS aCCOLMAaTUBHOTO U JIOTUUECKOTO MbIIIIeHHS],
HaO/II0ZlaTe/TbHOCTH, COOpaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOeHHO HeoOXOAWMBI, B
YaCTHOCTH, TIPU IJIaHUPOBaHUU U TIPOBeJeHUN XUMUUeCKOTO SKCIIePUMEHTa;

BOCTIMTaHWe Yy oOydariuxcs yO0e)XxJEHHOCTHY B T'YMaHUCTUUECKOW HarpaB/IeHHOCTH
XUMUM, €€ BaXHOW poJM B  pellleHWM T[00anbHBIX  Tpo6/eM  paljMoHaIbHOTO
TIPUPOJOTIO/Ib30BaHKsl, TIOTIOJIHEHUSI YHepPreTUYecKWX pecypCoB U COXPaHEHHUs TIPUPOAHOTO
paBHOBeCUsl, OCO3HaHUSI HeOOXOJUMOCTU Oepe>KHOTO OTHOILIEeHHsT K TIpUpoJie W CBOEMY
3[I0POBbIO, a TaK)Ke MPUOOpeTeHus OTbITa UCI0/b30BaHUs MMOyYeHHbIX 3HAaHUMN /IS IPUHSATUS
I'PaMOTHBIX PellleHUi B CUTyalLUsIX, CBSI3aHHBIX C XUMHUUEeCKUMU SIBJIEHUSIMU.

B yueOHOM ri/1aHe cpefiHero o0iero oOpa3oBaHUs TpeMeT «XUMHs» 0a30BOTO0 ypPOBHS
BXO/IUT B COCTAaB MpeIMETHOM 00/1acTh «ECTeCTBeHHO-HAyUHbIe TTPeIMEThD».

OO011jee yMC/IO YacoB, OTBeAEHHBIX [Ji U3yueHUs] XMMUHM, Ha 0a30BOM ypOBHe CpeHero
ob1riero obpa3zoBanus, coctaBisieT 68 ywacoB: B 10 knacce — 34 yaca (1 yac B Hezemo), B 11
K/nacce—34uaca(lyacBHeento).



COJAEPXAHUE OBYYEHUA
10 K/TACC
OPTAHNYECKASA XNMUA

TeopeTnueckne 0CHOBbI OPraHMUYeCKOH XUMHH

[IpeameT opraHAueCKOW XMMHU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HaUeHUe B TOTyUYeHUU
HOBBIX BeIlleCTB W MarepuasnoB. Teopuss CTPOEHUsI OpraHUYeCKuUx coeauHeHUn A. M.
ByTnepoBa, eé oOcCHOBHble TMoioKeHUsl. CTPYKTypHble (DOpPMyJibl OpPraHUuYeCKuX BelecTB.
['omonorus, nu3oMepus. XUMHUYeCKasi CBsi3b B OPraHUYeCKUX COeAUHEHUSX — OJUHapHble U
KpaTHbIe CBS3U.

[MpeacraBieHve O  KjJacCU(UKal[MM  OpraHUYeckux  BelllecTB.  HomeHksaTypa
OpraHWYeCKUX COeAUHEHUU (CucTeMaTuyeckas)) Y TpHBHWA/bHble Ha3BaHUS BaKHEWILINX
rpe/iCTaBUTe/IeN K/1aCCOB OPraHUUeCKUX BellleCTB.

OKCrepyUMeHTa/IbHble MEeTO/bl U3yUYeHUsI BeleCTB U WX IpeBpallleHUi: 03HAKOMJIEHUe C
oOpa3rjaMu OpraHu4ecKHX Bell[eCTB U MaTepha/jiaMyd Ha MX OCHOBe, MOJIe/IMPOBaHKe MOJIEKY/T
OpraHMYeCcKWX BeI[eCTB, HaO/MOfleHWe U OIMCaHHhe J[eMOHCTPAI[MOHHBIX OIBITOB 10
TIpeBpaIl[eHNI0 OpraHWUeCKUX BeIeCTB TP HarpeBaHWu (T/1aBjieHHe, OOyTrMBaHWe W
ropeHue).

YrieBogopoanl

AJIKaHBI: COCTaB U CTPOEHWE, TOMOJIOTUUEeCKUU psifi. MeTaH ¥ 5TaH — MPOCTEUIIHe
Npe/iCTaBUTeNIM a/IKaHOB: (U3UUeCKMe W XUMHUYecKhe CBOWCTBa (peakiuM 3aMelleHus U
rOpeHus ), HaXOXKJeHHEe B IPUPOJe, MOTyUeHUe U IPUMEHEeHHe.

AJIKeHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN Psif. DTU/IEH U TIPONUJIEH — NPOCTEeUIIHe
Tpe/ICTaBUTE/NI aJlKeHOB: (u3Wueckue U XUMHUUeCcKrue CBOWCTBa (peakliyd TU/IPUPOBaHUS,
rajioreHUpPOBaHus, TUipaTaliii, OKUC/IeHUs U TTIOJIMMEePU3aLivn ), OTyUeHUe U IPUMEeHEeHHe.

Ankaguensrl: 6ytamuen-1,3 v MeTunOyTazuen-1,3: cTpoeHue, BayKHEHIIME XUMHUECKHUe
CBOMCTBA (peakius noaumepusanum). [losyyeHre CHHTETUUECKOTO KayuyKa U Pe3UHbI.

ANKUHBI: COCTaB W OCOOEHHOCTU CTPOEHHS, TOMOJIOTUYECKHWU psf. AlleTANeH —
MPOCTEeUIINA TIpe/iCTaBUTe/Ib aNKWHOB: COCTaB, CTpOeHHe, (U3UUeCcKue U XUMHUYecKue
CBOMCTBA (peakiuy TMAPUPOBaHUS], raJiOrTeHUPOBAaHUs, TUApAaTalu, roOpeHusi), mojydeHue 1
TpYMeHeHue.

Apenbl. BeH3om: cocTaB, cTpoeHMWe, (pu3MuecKWe W XHMHUUeCKHe CBOMCTBa (peakijuu
rajioreHMpOBaHUsl U HUTPOBaHUs), TOJiyuyeHrWe W npuMmeHeHue. Toayon: cocmas, cmpoeHue,
¢usuueckue u xumuueckue ceoticmea (peakyuu 2a102eHUPOBAHUSL U HUMPOBAHUSL), NOMyueHue U
npumeHeHue. TOKCMYHOCTb apeHOB. [eHeTHMueckasi CBs3b MeX/y YIVIEBOJOPOZAAMHU,
MPUHA/IeXKalMMHU K Pa3/IMYHbIM KlacCaM.

[TpuposHble UCTOUHUKU YT/IeBOAOPOAOB. [IpupoHbIli ra3 U MOMyTHbIe He(TsHbIe ra3sbl.
Hebts u eé mpoucxoxzaeHue. Criocobbl TiepepaboTKu HedTH: T€peroHka, KpeKWHT
(TepMHUeCKH, KaTaTUTAUYeCKUM), MUPo/u3. [IpoayKThl TiepepaboTKy HedTH, UX TIPUMeHEeHHe
B TTPOMBIIIJIEHHOCTH ¥ B ObITy. KaMeHHBIM yTroJib U TIPOYKThI €r0 repepaboTKH.

OKCrepyUMeHTa/IbHble MEeTO/bl U3yUYeHUsl BeleCTB U UX IMpeBpallleHUi: 03HAaKOMJIEHUe C
oOpa3rjamMu TIacTMacc, KayayKoB U Pe3uHbI, KO/eKIuu «HedTh» U «YT0/b», MOfie/IMpoBaHe
MOJIEKY/T YTJIEBOZOPOZIOB M TajloreHOINPOM3BOAHBIX, TIPOBeJeHHe ITPAKTUUECKOW pabOoThI:
MO/TyueHre 3TU/IeHa U U3yueHUe ero CBOMCTB.

PacuéTHbie 3agaun.

BbrunicieHWss TI0 ypaBHEHHIO XUMUUeCKOW peakiyd (Macchl, 00béMa, KOJHMYeCTBa
HCXOJHOTO BeIleCTBa WM TIPOAYKTa PeakiMM I0 W3BEeCTHBIM Macce, 00BEMY, KOTUUECTBY
OJHOT'O M3 UCXOJHBIX BEIeCTB WX MPOAYKTOB PeaKl1H).

Kucnopopcoaepxaiye oprannueckuie CoeuHeHNs

[TpesnenbHbIe OAHOATOMHbIE CIUPTHI. MeTaHOM U 3TaHOM: CTpoeHue, Gu3UUecKue U
XUMHUECKHe CBOMCTBA (peakLWU C aKTUBHBIMU MeTa/lJlaMU, raJiorTeHOBOJOPOAaMH, TOPEHUE),
rnpuMeHeHue. BopopofHble CBSI3M MeXAy MOJIeKyJlaMy COupToB. [lelCTBHMe MeTaHO/MIa U
3TaHOJIa Ha OPraHu3M ueJioBeKa.

MHoOroaTroMHbie CIUAPThL. JTWIEHIJIMKOAbL W TJIMLIEPUH: CTpoeHue, ¢u3nueckue U
XUMHUECKHe CBOUCTBA (B3aMMOJEMCTBHE CO I[e/I0UHBIMA MeTajlaMM, KaueCTBeHHasl peakius




Ha MHOroaTOMHbIe CIUPTHI). [JeliCTBMe Ha OpraHusM uejioBeka. [IprMeHeHue MUllepUHA U
STUIEHT/TUKOJISL.

deHOM: CTpOeHHWEe MOJIeKY/bl, (uU3UUeckue U XUMHUUYeCKUe CBOWCTBA. TOKCMUYHOCTH
denosna. [TpumeHeHue deHoa.

Anbaerusbl U KemoHbl. DopMmanbleruj, aueTaablerujl; CTpoeHue, Quanueckue u
XUMHUECKHe CBOMCTBA (peakiMyd OKUC/JIEHUSI U BOCCTAHOBJIEHUS, KayeCTBEHHbIE DPeakLH),
MO/TyueHre U MpUMeHeHue.

OZIHOOCHOBHBIe Tpejie/ibHble KapOOHOBBIe KUC/IOTHI. MypaBbHHasi U YKCyCHasi KUCIOTHI:
cTpoeHue, GuU3NUeCKHMe U XWMUYeCKde CBOWCTBa (CBOMCTBa, o0Iue [/ Kjaacca KUCJIOT,
peakiysi 3TeprudUKaliim), moayueHre u npuMeHeHve. CTeapyuHOBasi U OJIeMHOBAsi KUC/IOThI KaK
TIpe/ICTaBUTE/N BBICIIMX KApOOHOBBIX KHUC/IOT. Mbljla KaK COJTM BBICIIMX KapOOHOBBIX KUCJIOT,
HX MOMOLLee 1eCTBUe.

CnoxHble 3¢Upbl KakK TTPOM3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPO/IN3 CIOKHBIX 3(UPOB.
JKupsl. ['naponus xxupos. [IpuMmeHeHve )XupoB. brosioruueckas posib )KUPOB.

YrneBofbl: cocTaB, KnaccuduKalys yrieBooB (MOHO-, IU- U ToMcaxapyuibl). ['iroko3a —
TIPOCTENIINI MOHOCaxapui: 0COOEHHOCTU CTPOEHUS] MOJIEKY/IbI, (HU3UUeCKre U XUMUUeCKUe
CBOMCTBa (B3auMogencTBUe € ruapokcugoM menu(Il), okucieHMe aMMMauHbBIM PacTBOPOM
okcuzga cepebpa(l), BoccTaHoBieHHe, OpoKeHHE IJIFOKO3bI), HaXOKAEeHWe B IIPUPO/JE,
npyMeHeHue, brooruueckas posb. PorocuHTe3. DpyKTO3a KakK U30Mep I/TFOKO3bI.

Kpaxmasn v ueston03a Kak NpyupojHble morMepbl. CTpoeHWe Kpaxmasa U Le/UTHIO3bI.
du3nuecKre U XMMUYeCKUe CBOMCTBA Kpaxmasa (TUApo/in3, KaueCTBeHHAs PeakLysi C UOJ0M).

OKCrepyUMeHTa/IbHble MEeTOJbl M3y4YeHHUs BellleCTB YW MX MpeBpallleHul: TpOoBefieHue,
HaOsfofleHre W OMMCAaHWe JIeMOHCTPAIMOHHBIX OMBITOB: TOpPeHWe CIMPTOB, KaueCTBEHHbIe
peakilyM OJHOAaTOMHBIX CIHUPTOB (OKHC/IeHWe 3TaHoia OKcuaoM Meau(Il)), MHOroaTroMHbIX
CIUPTOB (B3aMMOJENCTBUe TuvlepuHa C TuapokcugoM menu(Il)), anbaerumoB (okucaeHue
aMMHauHbIM pacTBopoM okcuzia cepebpa(l) u rugpokcugom Mmemu(Il), B3aumoseiicTBHe
Kpaxmasia C HO/IOM), TIpOBeJeHHe TIpPaKTUYeCKoW pabOThI: CBOWMCTBA pacTBOpa YKCYCHOMU
KUCJ/IOTHI.

PacuéTHbie 3agaun.

BbrunicieHWss TI0 ypaBHEHHIO XUMUUeCKOW peakiuyd (Macchl, 00béMa, KOJHMYeCTBa
HCXOJHOTO BeIjeCTBa WM TIPOAYKTa peakiMM I0 W3BEeCTHBIM Macce, 00BEMY, KOTUUECTBY
OJHOTO M3 UCXOJHBIX BEIeCTB WX MPOAYKTOB PeaKl1H).

A3oTcogepkallue opraHiuecKre COeJUHeHUS.

AMUHOKMUC/IOTBI Kak amdoTepHble OpraHuveckde coefiviHeHus. Pusuyeckue U
XMMMYeCKre CBOMCTBA aMWHOKUC/IOT (Ha MpuMepe I/MI[MHA). buonorndyeckoe 3HaueHUe
aMUHOKUCOT. [TenTupl.

besiku Kak MpUpOJHbIE BBICOKOMOJIEKYJISIPHbIE COelHeHus. [lepBHUuHasi, BTOpUYHAs U
TPeTUYHasi CTPYKTypa OenkoB. XWMHUeCKHe CBOWCTBA Oe/IKOB: THAPOJN3, JeHaTyparys,
KaueCTBeHHbIe peakiuy Ha 6enku.

OKcTiepyMeHTalbHble MeTOZbl M3yUeHHsl Bell[eCTB U WX TpeBpallleHuii: HalOsofeHre 1
OIMCaHue JIeMOHCTPAI[MOHHBIX OTBITOB: JleHaTypalds Oe/KOB TPH HarpeBaHWW, I[BETHBIE
peakiy OesIKoB.

BbicokomoieKy/IipHbIe COeJMHeHUS

OCHOBHbIE TOHSITUSI XMMHWM BbICOKOMOJIEKY/ISIDHBIX COEQWHEHUU: MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTeleHb MOJMMepHu3aluu, CpeJHss MoJjeKysasgpHas macca. OCHOBHbIE
MeTO/Ibl CHHT€e3a BbICOKOMOJIEKY/ISIPHBIX COeIMHEHUN — TTOJIMMEePU3aLiUs U TTOJIMKOH/IeHCaLUsl.

OKCrepyUMeHTa/IbHble MEeTO/bl U3yUYeHUsI BeleCTB M HX IMpeBpallleHUi: 03HAKOMJIEHUe C
oOpa3rjamMmu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB.

MesxripegMeTHbIe CBA3U.

Peanuzanys MeXripeMeTHBIX CBSI3eM TMPU W3YUeHWU opraHuueckord xumuu B 10 kiacce
OCYIIIeCTB/ISIETCSI Uepe3 HCI0/b30BaHWe KaK OOIMMX eCTeCTBeHHO-HAyUHBIX TOHSTHUM, Tak U
MOHATUM, SIBISIFOLIUXCSI CUCTEMHBIMU [I/I1 OT[e/IbHbIX TPEJMETOB eCTeCTBEHHO-HAayUHOIro
LIMK/Ia.

OO01e ecTeCTBeHHO-HayuHble TIOHATHS: sSIBJIeHHEe, HAyuHbIM (DaKT, TMIOTe3a, 3aKOH,
TEOpHs, aHa/lu3, CUHTe3, KiaccudUKalys, TePUOANYHOCTb, HaO/MoaeHne, HW3MepeHue,
5KCIIepUMEHT, MO/le/TMPOBaHue.



dusrka: Mmarepusi, SHeEprus, Macca, aToM, 3/1eKTPOH, MOJieKy/la, SHepreThyeCcKUid
yPOBEHb, BEIIeCTBO, Teo, 00BEM, arperaTHoe COCTOsSIHUE BellleCTBa, (hr3ruecKkre BeTMUHUHBI U
eIMHULIbI UX U3MepeHuUs.

Buosorus: KneTka, opraHu3M, ouocdepa, obMeH BelljeCTB B OpraHusMe, (hOTOCHUHTE3,
OuosioTUeCKU aKTHBHBIE BelljeCcTBa (Oe/Ku, YIeBoAbl, )KUPbI, (PepMEeHTHI).

[eorpadusi: MyuHepasbl, TOpPHbIe TTOPO/IbI, TT0Ie3HbIe UCKOTIaeMble, TOTI/TMBO, PECYPChHI.

TexHosiorusi: muIlieBble MPOYKThI, OCHOBLI PAlJMOHA/ILHOTO MTUTaHUs1, MOOII[1e CPe/ICTBa,
NeKapCTBeHHble W KOCMeTWUeCKHWe TperapaThl, MaTepuajbl U3 HWCKYCCTBEHHbIX U
CUHTETUUECKHX BOJIOKOH.

11 KJIACC
OBIIASA 1 HEOPTAHNYECKASA XUMUSA

Teoperuueckye 0CHOBBI XMMUH

XumMuueckuit sneMeHT. ArtoMm. SIApo aroma, W30TOMbL. OJIeKTPOHHAs 000/0YKa.
OHepreTuueCcKre YpOBHH, TIOAYPOBHU. ATOMHBIe OpOUTa/H, S-, p-, d- a/ieMeHThl. OcoGeHHOCTH
pacripeziesieHUs1 37IEKTPOHOB 10 OPOUTA/ISIM B aTOMax 371eMEeHTOB TePBbIX UeTHIPEX TepHO/OB.
OneKTpoHHast KOHUrypalys aTOMOB.

[Tepuoguueckuii 3akoH U Ilepuoguueckasi cucTemMa XUMHUUYeCKUX 31emMeHTOB [I. U.
MengeneeBa. CBs3b MNEpUOAUYECKOTO 3aKOHa W I[lepyuoguueckor CHUCTEMBI XUMHYECKUX
snemeHToB [. VI. MeHefeeBa ¢ COBPEMEHHOM TeOpHer CTPOEeHUs] aTOMOB. 3aKOHOMEPHOCTH
M3MeHeHHUs] CBOMCTB XWMHYECKHWX 3/IeMEHTOB U 00Opa3yeMbIX WMH TIPOCTBIX U CIOXKHBIX
BelL|eCTB 10 TPyIIaM U repuojamM. 3HaueHue TepruoAuueCcKoro 3aKkoHa B pa3sBUTUM HayKU.

CrpoeHure BellecTBa. XUMHYeECKasi CBA3b. Buabl XMMUUECKOU CBSI3U (KOBaJIeHTHast
HeTIO/ISIPHAst Y TIO/sIpHasi, MOHHasi, MeTajuinyeckasi). MexaHu3Mbl 0O6pa30BaHUsS KOBaJIEHTHOM
XUMHUECKOM CBsI3U (0OMEHHBIM U JOHOPHO-aKIeNTOPHbIN). BomopoaHast cBsi3b. BasleHTHOCTD.
ONeKTPOOTPULIATeIbHOCTh. CTerneHb OKWc/ieHusl. VIOHbI: KaTUOHBI U aHUOHBI.

BemjectBa MOJIEKY/IIPDHOTO U HEMOJIEKY/IIPHOTO CTPOEeHHs. 3aKOH TIOCTOSIHCTBAa COCTaBa
BellleCTBa. TUIbl KPUCTA/UIMUECKUX PEeIIETOK. 3aBUCMMOCTb CBOMCTBA BeLIECTB OT TUIa
KPUCTa/VTMU€ECKOU PeIlIETKHU.

[ToHaTre 0 AUCTIepCHBIX cUcTeMaX. VICTUHHBIE U KOJJIOMJHbIe pacTBOPbI. MaccoBasi [0/
BellleCTBa B pacTBOpe.

Knaccudukaiiusi HeopraHuueckux coefivHeHWM. HoMeHKnaTypa HeopraHWYeCKUX
BeljecTB. ['eHeTMuecKass CBSI3b HeOpraHWUUeCKUX BeLeCTB, TMPUHAZJIeXKal[UX K pa3/UYHbIM
K/lacCaM.

Xumuueckass peakiusi. Knaccudukaiys XuMUUYeCcKUX peaki[uii B HeopraHU4eckoud u
OpraHWYeCKOW XMMHM. 3aKOH COXPaHEeHUsI MacChl BEIeCTB, 3aKOH COXPaHEeHUsI Y MpeBpallleHUst
SHepruu MNpu XUMHUUECKUX peakLUsiX.

CKOpOCTh peaki[iH, €€ 3aBUCUMOCTb OT Pa3MUuHBIX (DakTOpoB. OOpaTHMbie peaKIUU.
Xumuueckoe paBHOBecue. PakTOpbl, BAUAIOLIME HAa COCTOSIHUE XMMUYECKOrO paBHOBECHS.
[Tpunumn Jle Ilartense.

OnekTposuTHUeckass auccoranys. CunbHble U clabble 371eKTposuThl. Cpefia BOJHBIX
pPacTBOPOB Bel[eCTB: KUCJIasi, HeMTpasbHas, []e/I0YHasl.

OKUC/IUTe/IbHO-BOCCTaHOBUTE/IbHbIE PeaKLUU.

OKCrepyUMeHTa/IbHble METO/bl M3YUeHHs BelleCTB U WX MpeBpallleHuM: 1eMOHCTpPALus
Tabsur «Ileproguyeckasl cCUCTeMa XUMUYeCKUX 3ieMeHToB [I. V. MeHzeneeBa», u3ydyeHue
Mojiesield KpHCTa/UTMUeCKUX PpeIéToK, HalOsiofieHde U OMNMCAaHWe [IeMOHCTPAI[MOHHBIX U
nabopaTopHBIX OMBITOB (pa3/ioykeHWe TIEPOKCH/A BOZOPOZAa B TMPHUCYTCTBUM KaTajau3aTopa,
ornpeziesieHye CpeJbl paCTBOPOB BeIeCTB C MOMOIbI0 YHUBEPCA/IbHOIO0 UHAUKATOPA, PeakLyuu
MOHHOTO 0OMeHa), TpoBe/leHHe TPAaKTUUeCKol paboThl «BiusHMe pa3iuuHbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKOU pPeakLium».

PacuéTHbie 3agaun.

PacuéTel 1O ypaBHEHHSIM XUMHWYECKUX peaklui, B TOM YHUC/Ie TepMOXUMHUeCKHe
PacuéThl, paCYéThI C UCTIO/Ib30BAHHEM TTOHSATUSI «MaCCOBas1 [10/Is1 BellleCTBa».

Heoprannueckas xumms



Hemetannbl. IlonokeHue HemeTa/sioB B Ilepuoguueckor cUCTeMe XUMHUeCKUX
snemeHToB [. V. MeHjeneeBa M 0COOEHHOCTH CTPOeHHUs aToMoB. du3nueckue CBOWCTBa
HeMeTaJI/IoB. AJIIOTpONUsi HeMeTaslioB (Ha mpuMepe KUC/I0po/a, cephl, hocdopa u yriiepoga).

XyUMHUeCcKre CBONCTBA Ba)KHEHIIIMX HeMeTa/lsIoB (TajoreHoB, cephl, a30Ta, docdopa,
yrnepoja ¥ KpeMHUS) M UX COeAUHeHUU (OKCHZAOB, KUCJIOPOJCOAep’KalluX KHUCIOT,
BOJOPOJHBIX COeMHEHUN).

[TprimeHeHMe Ba)KHEHUIIINX HEMEeTA/I/IOB U UX COeJMHEeHUH.

MeTtamnnbl. [TonoxkeHve MetannoB B [lepuoanueckor cucteMe XUMHUYeCKUX 3/1eMeHTOB /1.
V. MenpeneeBa. OCOOEHHOCTH CTPOEHHUS 3/IeKTPOHHBIX 000/10ueK aToMOB MeTasioB. Obiue
du3nueckue cBoiicTBa MeTa/sioB. CrlaBbl MeTa/IJIOB. DJIEKTPOXUMUUECKUAN psiJi HapsDKeHUH
MeTaJlIoB.

XUMHUeCKUe CBOWCTBA Ba)KHEUIIMX MeTa/VIOB (HaTpWM, Kalaud, KalblLUM, MarHuw,
a/IFOMHHUM, I[UHK, XpPOM, KeJjie30, Me/lb) U UX COeIMHEeHUM.

OOb111re crocoObl MoMyuYeHUs] MeTas/IoB. [IprMeHeHre MeTaslJioB B ObITY U TeXHUKE.

OKCrepyUMeHTa/IbHble MeTOZbl W3Yy4YeHHs BeIeCTB U WX TMpeBpallleHhd: U3ydeHue
KOJITEKIIUM «MeTa/ibl U CI/IaBbl», 00pa3ljoB HEMeTa/IOB, pellleHHe JKCIiepUMeHTaTbHbIX
3aja4, HaOMoJeHre U OINUWCAHWe JeMOHCTPAI[MOHHBIX U JIaDOpaTOPHBIX  OIIBLITOB
(B3aMMOJeliCTBHe THUAPOKCHA aJIOMHUHUSI C PaCTBOpaMH KHUC/IOT M IIjefioueld, KaueCTBeHHbIe
peakiiM Ha KaTUOHbI MeTaJlJIOB).

PacuéTHbie 3agaun.

PacuéTel Macchl BelllecTBa WM 00BbEMa ra3oB I0 W3BECTHOMY KOJMUECTBY BeIIeCTBa,
Macce Wid 00bEMY OAHOTO W3 YUYaCTBYIOIIMX B PeakIMM BEIeCTB, paCuéThl MacChl (00bEMa,
KOJIMUeCTBa BellleCTBa) MPOAYKTOB PeaKL|K, eC/I1 OJHO U3 BeleCTB UMeeT TIPUMeCH.

XHUMHUSA U )KU3Hb

Pojib XuMuH B 00eCIieueHrH SK0I0rMUeCKOM, SHePreTHUYe CKOM U TUITIeBOM 6e30I1acHOCTH,
pa3BuUTUM MeAuLIMHBL. [IOHSTHME O HAyYHBIX MeTOAAX [MO3HAHHUS BEIeCTB U XUMHYeCKUX
peakiui.

ITpeacraBnenyss 00 OOIMMX HayuyHBIX TPUHIMIIAX —TIPOMBIIIEHHOTO TIOTyYeHUs
B&)KHEUIIINX BEIeCTB.

UenoBek B MHpe BellleCTB M MaTepya/iOB: Ba)KHEMIIIMe CTPOMTe/IbHble MaTepualbl,
KOHCTPYKLIMOHHbIE MaTepHuasibl, KpacKu, CTeK/JO, KepaMHKa, Marepuasbl s 3JIeKTPOHUKU,
HaHOMaTepHasbl, OpraHnueCcKre ¥ MUHepasbHble yI00OpeHus.

XUMHUS W 3[0pOBbe ue/ioBeKa: MpaBW/a HCI0/b30BaHUS JIeKapCTBEHHBIX IIperaparos,
rpaBur/ia 6e301MacHOro MCI0/Ib30BaHMS MperapaToB OLITOBOM XUMHH B IIOBCETHEBHOM JKHU3HM.

MesxripegMeTHbIe CBA3U.

Peanm3ariysi MeXXTpeZIMeTHBIX CBsi3eld MMPH W3ydeHnH 001iell 1 HeOpraHuYeCKol XUMHUH B
11 xmacce OCYIIeCTB/ISeTCA uepe3 WCIOAb30BaHUEe KaK OOIUX eCcTeCTBeHHO-HayYHbIX
MOHSTHUMA, TaK W TIOHSTHUW, SB/SIOU[MXCS CUCTEMHBIMUA Ui OT/[e/IbHbIX TIpeaMeTOB
€CTeCTBeHHO-HayUHOT0 1[MK/Ia.

OO1e ecTeCTBeHHO-HAayuHble TIOHATHS: Hay4HbIM (DaKT, TUIIOTe3a, 3aKOH, Teopus,
aHajW3, CHUHTe3,  KJacCU(PUKaIUs, IepUOJUYHOCTh,  HAOMOAeHHe,  SKCIIEPHMEHT,
MoZieTMpOBaHue, U3MepeHue, siBJieHUe.

du3MKa: Marepusi, dHeprusi, Macca, aTom, 3/IeKTPOH, TPOTOH, HEWTPOH, HMOH, WU30TOI,
Pa/IN0aKTUBHOCTb, MOJIEKY/Ia, SHEPTeTHUEeCKHI YPOBeHb, BeI|eCTBO, TeI0, 00bEM, arperatHoe
COCTOsIHME Bell[eCTBa, (hH3ruuecKre BeJTMUMHbI U eIMHUIbI UX U3MepeHHs], CKOPOCTb.

buonorusi: KieTka, OpraHH3M, >KOCHCTeMa, Ouocdepa, MakKpo- U MHUKPO3JIEMEHTHI,
BUTAMHHBI, 0OMEH BeIlleCTB B OpraHu3Me.

[eorpadusi: MyuHepasbl, TOpPHbIe TTOPO/IbI, TO/Ie3HbIE UCKOTIaeMble, TOTIJTMBO, PeCYPChI.

TexHonorus:  XMMHUUYecKasgs  TPOMBILLIEHHOCTb,  META/UIyprusi,  INPOU3BOJCTBO
CTPOMTE/IbHBIX MaTrepHasoB, CeJIbCKOXO035MCTBEHHOe TPOKM3BO/ICTBO, TNyiLeBas
TIPOMBIIILJIEHHOCTh, (hapMalleBTUUecKass MPOMBIIIEHHOCTb, ITPOM3BOJCTBO KOCMETHYeCKUX
TrperapaToB, NPOXU3BOACTBO KOHCTPYKIIMOHHBIX MaTepHasioB, 3JIEKTPOHHAS! MTPOMBIIIIEHHOCTb,
HaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJ/IBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMUMHWH HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATbBI

@®I'OC COO ycraHaB/mvMBaeT TpeOOBaHMS K pe3y/bTaTaM OCBOEHMS O0yuarol[MUCS
TporpaMM cpeJjHero obiiiero oopa3oBaHus (IMYHOCTHBIM, MeTaripeIMeTHbIM U TIPeMEeTHbIM).
HayuHo-mMeToiuecKol OCHOBOW [/isi pa3pabOTKU TJIAaHUPYeMBIX pe3y/bTaTOB OCBOEHUs
TporpaMM cpejiHero o0iijero o6pa3oBaHus SBASIETCS CUCTEMHO-/esITeTbHOCTHBIN MOX0].

B COOTBeTCTBMM C CUCTEMHO-ZESATe/IbHOCTHBIM TOAXOAO0M B CTPYKTYpPE JIMYHOCTHBIX
pe3y/bTaTOB OCBOEeHUs TpeiMeTa «XUMUs» Ha YPOBHe cpejHero obiero o0Opa3oBaHUs
BbI/|e/IeHbI CJIeIVIOLIKe COCTaB/ISOLIHE:

OCO3HaHWe 00yYarOIMMHCST POCCUMCKON TPaXkaHCKOW HWeHTUYHOCTU — FOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIbBHOCTH Y CaMOOIIpe/ie/IeHUIO;

Ha/iMure MOTHBAL[MHU K 00yUYeHHU1o;

1|e/leHaripaB/ieHHOe Pa3BUTHE BHYTPEHHUX yOexx/IeHH JTMUHOCTH Ha OCHOBE KJTFOUEBBIX
1[eHHOCTel ¥ UCTOPUUEeCKUX TPaAULIMK 0a30BOl HayKW XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh O0YyYaroIuXcsi PYKOBOZACTBOBaTbCSI B CBOEH JesiTe/IbHOCTU
LIeHHOCTHO-CMBIC/IOBBIMA YCTAaHOBKaMH, TPUCYLIUMU LIEJIOCTHOW CUCTEME XUMHUYeCKOro
oOpa3oBaHus;

HajMuye TPaBOCO3HAHUS SKOJIOTUUECKOW KY/IbTYphl M CIIOCOOHOCTU CTaBUTH L U
CTPOUTH )KU3HEHHbIE IJIaHBbl.

JIMuHOCTHBIE pe3y/bTaTbl OCBOEHMSI TipeAMeTa «XHUMUS» [JOCTUTAlOTCS B €JUHCTBE
yueOHOW ¥ BOCTUTAaTeNbHOW [esiTe/IbHOCTM B COOTBETCTBUM C T'yMaHUCTUUECKUMH,
COLIMOKY/IbTYPHBIMH, /[ yXOBHO-HPAaBCTBEHHbIMM L[€HHOCTSAMM M HJeajaMU POCCUUCKOTO
rpaXkAaHCKOro o0IIecTBa, MPUHATHIMU B 00I[eCTBe HOPMaM{ M TIpaBW/IaMU TIOBeJeHUs,
CIOCOOCTBYIOIIIMMU  TIpOLleccaM  CaMOTIO3HAHMsSI, CAMOpPa3BUTHSI U HPABCTBEHHOTO
CTaHOB/IEHUS] TMUHOCTH 00yUaroIIUXCsl.

JIMUHOCTHBIE pe3y/bTaTbl 0CBOEHUs MpeaMeTa « XUMUsI» OTPa)KatoT C(POPMHUPOBAHHOCTD
OTbITa TIO3HABAaTe/bHONW W TPaKTUUYeCKON [esiTe/IbHOCTH OOydJaroluxcsi 10 peau3aliu
TIPUHSTHIX B 0011[eCTBe 1jeHHOCTel, B TOM UKCJ/Ie B YaCTH:

1) rpa)k/JaHCKOro BOCIIUTAHMSA:

0CO3HaHHs 00yYaroIMMKUCSI CBOMX KOHCTUTYL[MOHHBIX MpaB U 00s13aHHOCTeM, yBa)KeHHsI
K 3aKOHY U NIPaBOMNOPSAJKY;

Mpe/iCTaB/JeHUs. O COLMAbHBIX HOPMax M TpaBWIaX MEX/IMUYHOCTHBIX OTHOLLEHWU B
KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPUECKOW [eATe/bHOCTA TIPU CO3[JaHUU yueOHBIX
MPOEKTOB, pellleHWM YyueOHBbIX W T[I03HaBaTe/JbHbIX 3a7lay, BBIMOJTHEHUH XUMUYeCKUX
5KCIIepYMEHTOB;

CMOCOOHOCTH TOHMMAaThb M TIPUHUMAThb MOTHBBI, HaMepeHUs, JIOTUKY W apryMeHThbI
IPYTUX TIPY aHa/Iu3e pa3/MUHbIX BUJIOB YueOHOI /lesTeTbHOCTH;

2) NaTpHUOTHUYECKOIr0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOLLUEHHS K MCTOPUYEeCKOMY W HAayYHOMY HacC/Ie[ui0 OTedyeCTBeHHOU
XUMUY;

yBa)KeHHUsI K TIPOL[eCCy TBOpYeCTBa B 00/1aCTU TEOPUM U TMPAKTUUECKOTO TPUMeHeHUs
XUMHU, OCO3HAHUSI TOTO, UTO AOCTHKEHUsI HayKU eCTh pe3y/IbTaT AJUTe/bHbIX HabmMoqeHu,
KPOIOT/IUBBIX 3KCIIEPUMEHTAJIbHBIX TTIOMCKOB, TIOCTOSSHHOTO TPY/Za YYEHBIX U MMPAaKTUKOB;

MHTepeca W TI03HaBaTe/JbHbIX MOTHUBOB B TMOJyYeHMUM U TOC/AeAYHOL[eM aHaju3e
vMH(OpMaLK 0 NepeioBbIX JOCTMKEHUSIX COBPEMEHHOM 0TeYeCTBeHHON XUMUY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'0 CO3HAHUS, STUYECKOTO TIOBe/IeHNS;

CIIOCOOHOCTH OLIeHMBaTh CUTYyalluM, CBs3aHHble C XUMHUYECKUMHU SIBIEHUSIMHU, U
TPYHHAMAaTh OCO3HAHHbIE peLleHHs, OPUEHTHUPYSICh Ha MOpaJbHO-HPAaBCTBEHHblE HOPMbI U
LIEHHOCTH;

TOTOBHOCTU OLIEHUBAaTb CBOE TIOBeJeHHWe U TOCTYINKM CBOMX TOBApUILeW C MO3ULIUU
HPaBCTBEHHBIX U NIPABOBBIX HOPM M 0CO3HAHUE MOC/IeICTBUN 3THUX MTOCTYTIKOB;

4) ¢popMupoBaHuA KyJIbTYPbI 3/[0POBbS:



TIOHMMaHUsI 1[eHHOCTel 370poBOr0 M 0Oe3oracHoro oOpasa >XM3HU, HeobXO0AWMOCTU
OTBETCTBEHHOTO OTHOILIeHHsI K COOCTBeHHOMY (hM3UUYeCKOMY U TICUXUUeCKOMY 310POBbIO;

cobmofieHrs TipaBua Ge3oracHOro obpariieHusi C BellleCTBaMH B ObITY, TIOBCeIHEBHOM
JKWU3HU U B TPYAOBOM JlesTe/TbHOCTH;

MOHUMaHWs LIeHHOCTH TIpaBW/ WHAWBU/YaJIbHOTO M KOJ/UIEKTUBHOTO 0e30MacHOro
TOBe/IeHUs] B CUTYalUsiX, YTPOXKAOILIMX 3/I0POBbIO U YKU3HU JIIOZIel;

OCO3HaHHs TIOC/IeAACTBUNM U HENpUSTUS BPeAHbIX TMpUBbIUEK (yroTpebaeHus aaKoross,
HapKOTUKOB, KypeHUsl);

5) TPYAOBOro BOCIIUTAHUSA:

KOMMYHUKaTUBHOM KOMITETEHTHOCTU B YyueOHO-MCC/Ief0BaTe/IbCKOM [1esTelbHOCTH,
00I111eCTBEHHO T0/Ie3HOM, TBOPUYECKOH U IPYyTUX BUaX AesTeIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YyuaCcTHe B pelleHUM TMpPaKTUUeCKuX 3ajad COLMa/IbHOM
HarpaB/eHHOCTH (B paMKax CBOero KJacca, IIKOJIbl);

VHTepeca K MPaKTUUeCKOMY H3yueHHI0 MpoQeccuil pa3/inyHoro pofa, B TOM UMC/e Ha
OCHOBe TIpYMeHeHUs TIPeJMeTHbIX 3HAaHUM 110 XUMUHY;

yBa)KeHUs1 K TPYZY, JHOJSM TPyZa U pe3y/bTaTaM TPYA0BOU [esiTe/IbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOODY WH/WBU/yaJbHOW TpaeKTOpUM 00pa3oBaHus,
Oyayiieii mpodeccur U peanu3aldyd COOCTBEHHBIX JKM3HEHHBIX TIJIAHOB C yUETOM
JTMYHOCTHBIX UHTEPEeCOB, CITIOCOOHOCTel K XUMHW, MHTEPECOB U MOTPebHOCTel 00111eCTRa;

6) 3K0/10ru4ecKoro BOCIHUTAHMS:

9KOJIOTUUeCKU  1jeflecoobpa3HOT0  OTHOIIEeHWss K  TIpUpofile, KaK  UCTOUHUKY
CyILIleCTBOBaHUsI YKU3HU Ha 3eMJie;

MOHUMaHUs  T7I00a/IbHOTO ~ XapakTepa  9KOJOTMYeCKUX  TpobsieM,  BUSIHUS
KOHOMUYECKUX MPOLIeCCOB Ha COCTOsTHUE MPUPOAHOM U COLIMA/IbHOM Cpe/ibl;

OCO3HaHHsI HeoOXOAUMOCTU WCII0/b30BaHUsl IOCTWXKEHUW XUMHUM [IJIsi  pelleHus
BOTPOCOB Pal[MOHA/ILHOTO TIPUPO/I0TIOb30BAHUS;

aKTMBHOIO HENpPUATUS TeUCTBUM, PUHOCSLLIUX BpeJ OKPY’Karolllel TPUPOAHOU cpefe,
yMeHUsI TIPOrHO3UPOBATh Heb/1aronpusiTHbIE 9KOJIOTUUeCKUe TOC/IeICTBUS
MpeIpUHUMAEMbIX JeMCTBUM U MPeOTBPALLlaTh UX;

HaJIMuusl Pa3BUTOTO SKOJIOTUYECKOTO MBbIIIeHUS, 9KOJOTHUYECKOW KY/bTYphI, OIbITa
JesiTe/IbHOCTH  9KOJIOTMUeCKOM HarpaB/ieHHOCTH, YMeHHsi pYKOBOJCTBOBATbCS HMH B
Mo3HaBaTe/SbHOW, KOMMYHUKAaTUBHOW W COLIMA/IbHOM TpPAKTHKe, CMOCOOHOCTU W yMeHUs
aKTUBHO MPOTHUBOCTOSITH Uie0iorun xeMohobuu;

7) LeHHOCTH Hay4YHOI0 IMO3HAaHHUSA:

c(hOpMUPOBAaHHOCTU MHPOBO33DEHHs], COOTBETCTBYIOIEr0 COBPEMEHHOMY YDPOBHIO
Pa3BUTHS HAyKU U 00111 CTBEHHOM MPaKTHKU;

MOHUMaHUs CHelUPUKA XUMUM KaK HayKl, OCO3HaHHs e€é poiu B (pOpMHPOBaHUU
pallOHa/IbHOTO HAy4YyHOTO  MBIIJIeHUs, CO3JaHUM  1IeJIOCTHOTO TpeAcTaBjieHus 00
OKpY’KarollleM MHpe KaK O eJWHCTBe TPUPOAbI U uejoBeKa, B TMO3HAHWU TPUPOJHBIX
3aKOHOMEPHOCTeH U pellieHrr TIPob/ieM coxpaHeHUsl PUPOAHOTO paBHOBECHS;

ybexx16HHOCTH B 0COO0OM 3HAYMMOCTHA XUMMM /I COBPEMEHHOW LIMBWIM3ALUU: B eé
I'YMaHUCTAYEeCKOM HarpaB/IeHHOCTH M Ba)KHOW PO/M B CO3/IJaHWM HOBOM 0a3bl MaTepHabHOU
KYJIbTYpbI, pellleHuu 1100anbHBIX TMpo0/sieM YCTOMUMBOTO pAa3BUTHSI uejioBeyecTBa —
ChIDbEBOM, HSHEPreTUYeCKOM, TIMIIEBOM M JKOJOTHYeCKOM 0e30macHOCTH, B pa3BUTHH
MeIULIMHBI, 00ecrieueHur yC/IOBUM YCITeITHOTO TPyZAa U 3KOJIOTHYeCKd KOM(pOPTHOW »KU3HU
Ka)KJ]0ro ujieHa o0I1leCTBa;

eCTeCTBeHHO-HayUHOW TPAMOTHOCTU: TIOHMMaHHsl CYI[HOCTU MeETOAOB TI03HAHMUS,
WCTO/Tb3yeMbIX B eCTeCTBEHHbIX HayKaX, CIIOCOOHOCTH MCIO/b30BaTh TOJyuaeMble 3HAHUS
IJIsl aHamuM3a U OObSCHEeHUs sIB/IeHWM OKpY’Kaloll[ero MHUpa M TIPOMCXOASIHMX B HEM
V3MeHeHUl, yMeHUusi fieiaTb 0OOCHOBaHHbIE 3aK/IOUeHUsI Ha OCHOBe Hay4HbIX (PAaKTOB U
VMMEIOIIUXCS JAHHBIX C 11eJIbI0 TI0/TyUeHHs JI0CTOBePHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITe/TbHO MCMOMb30BaTh XUMUUYECKUe 3HaHUsl [JIs1 pelleHus
nipo6sieM B peasibHbIX )KU3HEHHBIX CUTYaLIUsX;

VHTepeca K IM03HaHUI0 U UCC/Ie[loBaTe/IbCKOU JesiTe/IbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HeTpepbIBHOMY 00pa30BaHHI0 M caM0oOpa30BaHHIO, K
aKTUBHOMY TIOJIy4YeHUI0 HOBBIX 3HAHUM 10 XWMHUUA B COOTBETCTBUM C >KU3HEHHBIMU
MOTpeOHOCTSIMY;



vHTepeca K OCOOEHHOCTSM TpyAa B Ppa3/UuHbIX cdepax mpodeCcCroHaTbHOM
JesiTeIbHOCTH.

METAIIPEAMETHBIE PE3Y/IBTATBI

MertaripeiMeTHbIe pe3y/bTaThl OCBOEHUs yueOHOTro TipegMeTa «XWMHsS» Ha YPOBHe
cpenHero o611iero o6pa3oBaHUs BK/TFOUAOT:

3HauUMMble 7jis ()OPMHUPOBAHUS MUPOBO33PeHUs] 00yUaroIuxcsi MeXAUCLIATITHHAPHBIE
(MeXTIpeIMeTHBIe) OOITleHayuHble TTOHSATHS, OTpakaloljie I1eJIOCTHOCTb HayyHOW KapTUHbI
MHUpa U CcreliupuKy MeTO/0B MO3HAHUS, UCIIO/b3yeMbIX B €CTeCTBEHHbIX HayKax (Marepus,
Bell[eCTBO, SHEPrus, siBieHWe, TIPOlLlecC, CUCTeMa, HayuHbld (haKT, MNPUHLIWI, TUIIOTe3a,
3aKOHOMEPHOCTh, 3aKOH, TeOpUs, MCC/iefiloBaHre, HaOmoaeHe, n3MepeHre, SKCIIepUMEeHT U
Apyrue);

yHUBepcajibHble  yuebHble  feiicTBus  (TI03HaBaTe/lbHble,  KOMMYHHWKaTUBHbIE,
perynsTuBHBIE), obecrieurBaroiijie (opMrpoBaHre (YHKI[MOHAJLHOM TPaMOTHOCTU W
CoLlMaTbHOM KOMITeTEeHIUM 00yYaroIiXCs;

CIIOCOOHOCTh  OOyYaroIIUXCS  WCIO/b30BaThb ~ OCBOEHHbIE  MEKAMCLUITMHAPHBIE,
MHDPOBO33peHUYeCKre 3HaHWs W yHHBepCajibHble yueOHbIe JeMCTBUS B II03HABATeIbHOU U
COLIMA/IbHOM TIPaKTHKe.

MertaripeiMeTHbIe pe3y/IbTaThl OTPA)KAIOT OBJafieHWe YHHBepCaJbHBIMU yueOHBIMU
r03HaBaTe/IbHbIMU, KOMMYHUKaTUBHBIMU U PETYISITUBHBIMU /1eICTBUSIMHU.

OB/lafieHHe YHUBEPCA/IbHBIMHU YUeOHBIMH M03HaBaTe/TIbHBIMHU JeCTBHUAMM:

1) 6a3oBbIe TorHYeCKHe [JeHCTBHUSA:

CaMOCTOSITeJTbHO (POPMY/IMPOBAaTh W aKTyaJM3WpOBaTh TIP0O0OieMy, BCECTOPOHHe eé
paccMaTpuyBarh;

oripe/iesiATh LieJid AesTeJIbHOCTH, 3aj/laBasi rapaMeTpbl U KPUTEePUM MX JOCTWKEeHUS,
COOTHOCUTBb pe3y/bTaThl [leATe/TbHOCTH C MOCTaB/IeHHbIMU 1e/ISIMU;

WCI0J/Ib30BaTh TIPU OCBOEHWH 3HAaHWW MPUEMBI JIOTUUECKOTO MBbIIIJIEHUS] — BbIJIe/SATh
XapakTepHble TpPU3HAKW TIOHSITUM M YCTaHaB/IMBAaTh WX B3aWMOCBSI3b, WCII0/Ib30BaTh
COOTBETCTBYIOIIMe TTIOHATHS [/1s1 00bsICHEeHUS OT/e/IbHBIX (DAaKTOB U SIBJIEHUH;

BLIOMpATh OCHOBaHHS W KpPUTEpUW [/ KilacCU(UKAlMMA BEIeCTB W XUMHUYECKUX
peakLui;

yCTaHaB/IMBaTh PUUYMHHO-CJIe[ICTBEHHbIE CBSI3U MeXXY M3yyaeMbIMU SIBJIEHUSIMU;

CTPOUTBH JIOTUUECKHe pacCy)KAeHusi (MHAYKTUBHbIE, [AelyKTHBHble, IO aHa/0Tvu),
BBISIBJISITh 3aKOHOMEPHOCTU U MPOTUBOPEUMSI B pacCMaTPUBaeMbIX SIBJIEHUSIX, (POPMY/TMPOBATh
BBIBO/IbI U 3aK/IFOUEHUS;

TIPUMEHSITh B MPOLjecce MO3HaHUsl, UCI0/Ib3yeMble B XUMUK CUMBO/IMUeCcKre (3HaKOBbIE)
Mofie/id, TIpeoOpa3oBbIBaTh MO/e/IbHbIe TIPeZCTAB/IeHUS — XUMHUYECKHM 3HaK (CUMBOJ)
3jieMeHTa, XMMUueckasi (opMmy/a, ypaBHeHHe XHMUUECKOW peakliUM — TpU pelleHur
yueOHBIX TI03HABaTeJbHBIX W TMPAaKTUUeCKWX 3ajjau, TMPUMEHSTb Ha3BaHHbIE MOJe/bHbIe
Tpe/iCTaB/ieHUsT [iJid  BBISIBJIEHWS] XapaKTepHbIX TIPU3HAKOB H3y4yaeMbIX BeIleCTB U
XUMHUECKHX PeakLUi.

2) 0a3oBbIe HCC/IeJOBAaTe/TbCKHE JeHCTBHS:

B/IaZIeTh 0OCHOBAMU MeTO/I0B HayUHOTO MMO3HAHUS Bel|eCTB ¥ XUMUUeCKUX peaklui;

dbopMmynvpoBaTh 1ieid W 3aJlaud MCC/Ae0BaHUs, WCIIO0/Mb30BaTh IIOCTAB/IEHHbIE U
CaMOCTOsITe/TbHO C(hOPMY/IMDOBaHHbIE BOIPOChl B KaueCcTBe WHCTPyMEHTa I103HaHUS W
OCHOBBI Jijif (DOPMUDOBaHWS TUIOTe3bl [0 TMPOBEpPKe TPABUIBHOCTU BbICKa3bIBa€MbIX
CY’>KJIeHUH;

B/aJIeTh HaBbIKAMU CAMOCTOSITe/TbHOTO TJIAaHMPOBAHUSI U TIPOBEAEHUS] YUeHUUeCKUX
JKCTIepUMEHTOB,  COBEpIIIeHCTBOBaTb yMeHHs  HaOmofaTth 3a  XOAoM  IIpoiiecca,
CaMOCTOSITeJTLHO TIPOTHO3UPOBAaTh €ro pe3yibTaT, (hopMysHupoBaTh 000OIEHUs W BBIBOJBI
OTHOCHUTEJIbHO /IOCTOBEDHOCTH pe3y/bTaTOB WCC/AeI0BaHUs, COCTaB/ATH O00O0CHOBaHHBIN
OTYéT O TIPoie/IaHHOM paboTe;

rpruoOpeTaTh OIMBIT YUYEeHWUeCKOH HCCIe0BaTe/IbCKOM U ITPOEKTHOM J1esITe/IbHOCTH,
TIPOSIBIISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATETHbHOMY TIOMCKY METOZIOB pellleHus
MpaKTUYeCKUX 3a/la4, IPUMEHEeHHI0 Pa3/IMuHbIX MeTO/J0B TTO3HAHUSI.

3) pabora c uadopmanmeii:



OPUEHTUPOBATbCS B Ppa3/MUHbIX MCTOUHUKAX WHQopMaluu (Hay4yHO-TIOMyJ/IsipHast
UTepaTypa XUMHUUECKOTO COfiepKaHUsl, CIipaBOYHble TI0co0usi, pecypcbl KHTepHeTa),
aHa/IM3UPOBaTb MH(OPMALIUIO Pa3/IMUHBIX BUAOB U (OpPM TIpe/CTaBleHUs], KPUTUUYECKU
OLIeHWBaTh €€ I0CTOBEPHOCTh U HEIPOTHBOPEUUBOCTD;

(dhopMynMpoBaTh 3arnpochkl W TIPUMEHSITh pa3/iMuyHble MeTOAbl MpU TOWCKe U OoTOope
vHbopMalK, Heo6X0 MO J71sT BBITIOJTHEHUS YueOHBIX 3a/jau orpe/ie/IEHHOT0 TUTIa;

nprobpeTaTh OIbIT UCTIOB30BAHUS UH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTUHN 1
Pa3/IMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITeJIbHO BBbIOMpATh OMTUMa/bHYH (OpMy TipefcTaBieHUs WHGPOpMAaLUU
(cxembl, rpaduKy, AUArpaMMbl, TaOMUIbI, PUCYHKH U [IPYTHE);

WCIO/Tb30BaTh HAyuHbIM s3bIK B KauecTBe Cpe/CTBa IpU paboTe € XUMHUUeCKOU
vH(bopMal[ueil: MPUMEHSITh MeXIpeJMeTHble ((pu3nyeckue U MaTeMaTHUeCcKue) 3HaKU U
CUMBOJIbI, GOopMYJibl, abOpeBUaTypbl, HOMEHK/IATYPY;

WCTI0/Th30BaTh 1 TTPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHe CPeICTBA HaI/ISIAHOCTH.

OBjiafieHHe YHUBEPCA/IbHBIMUA KOMMYHHUKATUBHBIMH JefiCTBHAMM:

3aJjaBaTh BOIIPOCHI 110 CyIl[eCTBY 00CY»K/laeMoii TeMbl B X0/le AMaiora U/uam JUCKyCCUH,
BbICKa3biBaTb Wjed, (OpPMyIUpOBaThb CBOU TPEeAJIOKEHUS] OTHOCUTENLHO BBITIOJTHEHUS
TMpe/I/IOKEHHOM 3a/jauu;

BBLICTYTIaTh C TIpe3eHTaljiell pe3y/bTaToB MM03HaBaTebHOM /leATeTbHOCTH, TIOMyUeHHbIX
CaMOCTOSITeJTbHO W/IA COBMECTHO CO CBEPCTHUKAaMH TIPH BBLITIOTHEHUM XWMHUYEeCKOTO
JKCTiepUMeHTa, TIPaKTUUeCKoW paboThl MO UCCAe0BaHUIO CBOMCTB H3ydaeMbIX BelleCTB,
peanv3alyi yueGHOro TipoekTa ¥ (OpMyIMpPOBaTh BBIBOJbI 0 pe3ysbTaTaM IPOBeAEHHbIX
WCC/IeJOBAaHUM TTyTEM COT/IaCOBAHUSI MO3HULUH B X0fie 00CyX/1eHus1 1 0OMeHa MHeHUSIMHU.

OBJjiafieHHe YHUBEPCA/ILHBIMHU Pery/IATUBHBIMH JeHCTBUSIMM:

CaMOCTOSITe/TbHO TJIAHUPOBAaTh U OCYIECTB/ISTh CBOIO M03HABATe/IbHYIO JesTe/TbHOCTb,
ornpefiesisist €8 LeJd ¥ 3334k, KOHTPOJIMPOBaTh U 10 Mepe HeOOXOAMMOCTH KOPPEKTHPOBATH
TPe/IaraeMplii arOpUTM JeHCTBUI NPY BBITIOJIHEHMH YUeOHbIX W UCC/Ie/[0BaATE/bCKUX 3a/ad,
BbIOMpaTh HauboJsiee 3PPeKTUBHBIN CrI0C00 KX pelleHUs C YYETOM MOoTyYeHUs] HOBbIX 3HAHUM
0 BellleCTBaX U XUMHUUYECKUX PeaKLUsX;

OCYILIeCTB/ISAIT CAMOKOHTPO/Ib CBOEM JIesiTe/IbHOCTM Ha OCHOBe CamMoOaHajau3a u
CaMOOIL|eHKH.

INPEAMETHBIE PE3Y/IBTATbI

10 K/TACC

IIpe/MeTHbIE Pe3y/bTaThl OCBOEHHs Kypca «OpraHiyecKasi XUMHs» OTPaKAoT:

C(OPMHPOBAHHOCTh TPE/CTABIEHNI O XUMHYECKOM COCTABJISIOLIEN eCTeCTBEHHO-
Hay4yHOM KapTWHbI MHpa, POJIM XMMHU B TO3HAHUU SIBJIEHUW MPUPOAbI, B (POPMUPOBAHUU
MBIIIEHUS] U KYJIBTYpPbl JTMUHOCTH, €€ (PyHKIIMOHA/JILHOW I'PaMOTHOCTH, HeOOXOAUMOM st
pellieHUs TIPAKTUYECKUX 3a/jaud M SKOJ0rMuecKd OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY
3[J0POBBIO U IPUPOJHOU Cpe/ie;

B/a/leHMe CHUCTeMOM XUMMUeCKMX 3HaHWM, KOTOpas BKJ/IOYaeT: OCHOBOIMOJAraroijue
TIOHATUSL (XUMHWUECKUW 3JIeMeHT, aTroM, 9JJIeKTpOHHass 00o0/i0uKka aroma, MOJieKy/a,
BaJIEHTHOCTb, ~ 3/IEKTPOOTPHLIATENILHOCT, ~XMMHYECKast —CBsA3b, CTIPYKTypHas (opmysia
(pa3BepHyTaH M COKpAlLIEHHAs), MOJb, MOJIIDHAsi Macca, MOJISPHbIA O0bEM, yriepoiHbii
CKeJsieT, (PyHKLMOHa/bHasl TPYyINa, pafuKaja, U30Mepusi, M30Mepbl, TOMOJOTMUeCKUMN psif,
TOMOJIOTH, YIJIEBOAOPO/BI, KACIOPOJ U a30TCofepyKalllie COeJWHEeHNs, MOHOMep, MOJIUMep,
CTPYKTYPHO€ 3BEHO, BbICOKOMOJIEKY/ISIPHbIE COE/IMHEHUs1); TeOpUM U 3aKOHbI (Teopus
CTpOoeHUsi opraHnyeckux BeljecTB A. M. ByTnepoBa, 3akOH COXpaHeHMsI MacChl BeleCTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUM $I3bIK XMMHWM; MUDOBO33peHUYeCKHe 3HaHWUs, JieXalue B
OCHOBe TOHMMaHUsl MPUYMHHOCTH M CUCTEMHOCTH XMMUUECKUX SIBJIeHUH, (haKTo/orhnyecKrie
CBeJleHUsI O CBOMCTBaxX, COCTaBe, IMOJyueHUM W 0Oe30MacHOM MCIOJIb30BaHUM Ba)KHEWIIUX
OpraHuueCKUX Bel[eCTB B ObITY U MIPaKTHUeCKOU AesITe/TbHOCTH UesIOBeKa;

CcOpMUPOBAaHHOCTb ~ YMEHUM  BBISIBAATH  XapaKTepHble  TPU3HAaKA  TOHSTHM,
yCTaHaB/IMBaTb UX B3aUMOCBSI3b, WCI0/Ib30BaTh COOTBETCTBYIOL[ME TOHSITUS MPU OMUCAHUU
COCTaBa, CTPOEHUSI U MpeBpall{eHUi OpraHnyeCcKrx CoeMHeHNH;



c(hOpMHUPOBaHHOCTh YMEHUW UCIOIb30BaTh XUMUUECKYH) CUMBOJIMKY JJIsI COCTaBJ/IeHUS
MOJIEKY/ISIPHBIX ¥ CTPYKTYPHBIX (Pa3BEpHYTOH, COKpAIEHHOW) (HOPMY/T OpPraHUYeCKHX
BellleCTB M YPaBHEHWHW XUMHUYECKHMX peaklUWM, HW3r0TaB/lvMBaTb MOZEIU  MOJIEKYII
OpraHMYeCKUX BeL|eCTB [ WUIKOCTPaLUUM UX XUMHYECKOr0 U IIPOCTPAaHCTBEHHOIO
CTPOeHuUS;

cOpMHUPOBAaHHOCTb ~ YMEHWM  yCTaHaB/IMBaTh  MPUHAJJIEKHOCTb  M3yYEeHHbIX
OpraHMYeCKMX BeLeCTB M0 MX COCTaBy U CTPOEHUIO K OIpee/IéHHOMY KJacCy/TpyIire
COeIMHEHUH (yrneBomopogpl, KUCJIOPO[, 151 a30TcozieprKalye COelMHEeHUS,
BBICOKOMOJIEKY/ISIDHbIE ~ COe[MHEHMs), JaBaTb WM Ha3BaHUA II0 CUCTeMaTHu4eCcKou
HomeHknatype (IUPAC), a Takke TpUBOJUTbL TpUBHAAbHbIe Ha3BaHUS OT/JeNbHBIX
OpraHUYeCcKHX BeIlecTB (3TWIeH, MPOMNW/eH, aleTuIeH, STUIEeHIJIMKO/Ib, VIULEePUH, (eHoJ,
dbopmanbaerus, aleTtanbAerdj, MypaBbUHAas KHUC/IOTa, YKCyCHasi KHC/I0Ta, OJIEMHOBAast
KHUCJIOTa, CTeapUHOBasi KUCJ/IO0Ta, IVIH0K03a, (PpyKTO3a, KpaxmaJl, LieJJTt0/103a, [NIULWH);

c(hOpMHUPOBAaHHOCTb yYMEHUs OMpeeNsaTh BUbl XMMHUUYECKOU CBSI3M B OpPraHUUYeCKUX
coeJJMHeHUsIX (OAUHApHbIE U KPaTHbIE);

c(hOpMHUPOBAaHHOCTb YMEHHUsI TIPUMEHSITh T0JIOKeHHsI TeOPUUA CTPOEHUs] OpraHuueCKux
BemjecTB A. M. ByTiiepoBa zijist 00bsicHeHHsT 3aBUCUMOCTY CBOMCTB Bell[eCTB OT UX COCTaBa U
CTPOeHMSI; 3aKOH COXPaHeHMsl MacChl BEILleCTB;

c(hOpMUPOBAaHHOCTb YMEHUM XapaKTepU30BaTb COCTaB, CTPOEHWeE, (U3NUecKue W
XUMHUYeCKHe CBOMCTBA TWIIMYHBIX IIpeCTaBUTeIed pas3/IMUHbIX K/aCCOB OpraHvyveCcKUX
BelllecTB (MeTaH, 3TaH, STWIEH, MPOIMW/EH, aljeTuieH, OyTaaueH-1,3, metunbyraauen-1,3,
OeH30/1, MeTaHOJI, 3TaHOJI, STU/IEHTJIUKOJIb, TTIULIepHH, (eHOo, alleTabAerus, MypaBbUHas U
YKCYyCHasi KHUCJIOThl, [VIFOKO3a, Kpaxmas, LeJ/UIF003a, AaMUHOYKCyCHasi — KHUCJIOTa),
WTIOCTPUPOBaTh TeHEeTUUECKYI) CBS3b MEXAY HUMH YpPaBHEHUSIMU COOTBETCTBYIOLLIMX
XUMUYECKUX PeakLMi C UCI0J/Ib30BaHUEM CTPYKTYPHBIX (hOpMYIT;

c(hOpMUPOBAaHHOCTb YMEHUSI XapaKTepu30BaTb WCTOUHWKU YIJIEBOAOPOJHOTO ChIPbS
(He(Tb, TIPUPOJHBINA Ta3, Yrosb), CrIOCOOBI WX MepepabOTKU U TMpaKTHUeckKoe TpUMeHeHHe
TPOAYKTOB IepepaboTKy;

c(hOpMUPOBAaHHOCTb YMEHWM MPOBOJWTH BBIUMC/IEHUS MO XWUMHUUECKHMM YpaBHEHHUSM
(mMaccel, 00bEéMa, KOMMUeCTBa UCXOJHOTO BelleCTBa WM TPOAYKTA peaklUuU T0 W3BeCTHbIM
Macce, 06bEMY, KOJTMUeCTBY OIHOTO U3 UCXO/IHBIX BelleCTB UK MIPOYKTOB peaklvu);

chOpMUPOBAaHHOCTL YMEHWM BJ/aZieTh CUCTEMOW 3HaHWH 00 OCHOBHBIX MeTOoJax
HAayYHOIr'O TO3HAHHWS, MCIIO/Nb3yeMbIX B XUMHUU TPU M3YY€HHWU BeLleCTB UM XUMUUECKUX
sBjieHUN  (HaOmofeHWe, U3MepeHHe, SKCTepUMEeHT, MO/e/IMPOBaHue), HCII0/b30BaTh
CUCTeMHble XUMWUUECKHWe 3HaHWs [/ TIPUHATUS DelleHWMd B KOHKDeTHBIX >XU3HEHHBIX
CUTyaLUsIX, CBSI3aHHBIX C BellleCTBAMU U UX PUMEHEHHEM;

cchopMUPOBAaHHOCTh YMEHHUH COO/TIOAATh MpaBU/Ia MOMb30BaHUsl XUMUUEeCKOM TTOCYZ0N U
nabopatopHeiM 000pyZOBaHHWEM, a Tak)Ke TIIpaBW/a oOOpallleHWss C BellleCTBAaMH B
COOTBETCTBUU C MHCTPYKLUSIMU TI0 BLITIOJTHEHUIO JTaOOPaTOPHBIX XUMUUECKUX OTIbITOB;

Cc(hOpMHUPOBAaHHOCTb YMEHUWM IJIaHUPOBAaTh U BBINOIHATH XUMHUUYECKUM SKCIIEPUMEHT
(mpeBpaleHusi OpraHUYeCcKUX BeLeCTB MPU HarpeBaHWUM, TMOTy4YeHUE STU/IeHA U H3y4yeHHe
ero CBOMCTB, KaueCTBEHHbIe DeakI[MM OpraHWYeCKUX BelleCTB, JAeHaTypalus OenkoB Mpu
HarpeBaHWM, LIBeTHble peaklUyUd OelKOB) B COOTBETCTBMM C TIpaBWIaMU TEeXHUKU
Oe3ormacHoCcTH TIpM oOOpailleHWd C BeljecTBaMd U 1abopaTopHbIM  00OpYJOBaHHUEM,
Mpe/ICTaB/ATh pe3y/bTaTbl XUMUYECKOrOo SKCIeprMeHTa B (opMe 3aluCh ypaBHEHUU
COOTBETCTBYIOLIMX PeaKLUi U JOPMYIMPOBaTh BBIBO/bI HA OCHOBE 3TUX Pe3yJ/bTaToB;

c(hOpMHUPOBaHHOCTb YMEHHUM KPUTHMUYECKU aHaIUu3MpOBaTb XMMHUYECKYH0 MH(OPMALUIO,
MoJiyyaeMyr0 M3 pa3HbIX MCTOUHUKOB (CpeAcTBa MaccoBoM uH(popMmauuu, VIHTepHeT u
/ApYTHUX);

C(pOPMHUPOBAHHOCTH YMEHHMH COO/MOAATh MPaBHU/Ia SKONOTHYECKH LieecooOpasHoro
ToBeJleHust B ObITYy M TDPYZAOBOH /eSITEILHOCTH B LIEJIAX COXPAHEHHs CBOETO 37{0pPOBbS U
OKpY>Katollleld MPUPOJHON CpPe/ibl, 0CO3HABaTh OMACHOCTb BO3J€UCTBHUSI HA XKMBbIe OPraHU3MBI
orpe/ie/IEHHbIX OpPraHMYeCKUX BellecTB, MOHMMas CMbICA mnokasarens [1/JK, mosicHaTe Ha
npUuMepax CrocoObl yMeHbIeHWss U TIpe/JoTBpAllleHUss WX BPeJHOr0 BO3/eWCTBUS Ha
OpraHu3M 4YeJsIOBeKa;

JJ1s1 00yYaroIUXCcsi ¢ OrpaHUUeHHBIMHA BO3MOYKHOCTSIMU 3/I0POBbsi: YMeHUe TPUMEHSITh
3HaHUs1 00 OCHOBHBIX JIOCTYTHBIX MeTO/jaX MO3HaHUS BellleCTB U XMMUUeCKUX SIB/IeHUM;



JJIsT C/IeTbIX W Ca00BUASAIIMX OOyYaroIUXcsi: yMeHHe WCIOo/Ib30BaTh pesbeHO-
TOUEUHYI0 cucTteMy ob6o3HaueHui JI. bpaiins fjist 3anmucyu xumuue ckux ¢hopmyi.

11 K/TIACC

[TpenmeTHble pe3ynbTaThl OCBoeHUss Kypca «OOijass ¥ HeopraHWYecKas XUMHSI»
OTpa’karoT:

c(hOpMHPOBaHHOCTb TMpE/ICTaB/eHUN: O XHWMUUECKOW COCTaBJIsIOIIEN eCTeCTBeHHO-
HayYyHOU KapTWHBI MUPA, POJIM XUMHUM B TIO3HAHWHW SIBJIEHWM TPUPOAbI, B (hOPMUPOBaHUHU
MBILIJIEHHUsT U KYJIBTYPbl JTMUHOCTH, €€ (DyHKI[MOHATBbHOW TPAMOTHOCTH, HeoOXoAUMOMW Ajist
pellieHus] TIPAKTUUeCKUX 3a/lad M SKOJ0rMueckd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3[J0POBbBIO U MPUPOJHOU CpeJe;

BJIaJleHe CHUCTeMOU XHWMHWYEeCKUX 3HaHWW, KOTOpas BK/IKOYAeT: OCHOBOIIOJIArarolue
TOHATUS (XUMUUECKUM 3/IeMeHT, aTOM, M30TOIl, S-, P-, d- 3/IeKTpPOHHbIe OpOWTaIu aTOMOB,
WIOH, MOJIeKy/a, MOJib, MOJISIDHBIN 00BEM, BalleHTHOCTh, 3JIeKTPOOTPULIATe/IbHOCTh, CTereHb
OKMCJIeHUs, XMMUUecKasi CBsi3b (KOBaj/ieHTHasi, WOHHas, MeTa//InyecKas, BOAOPOJHas),
KPDUCTA/UINUeCKass peIléTKa, TUMbl XUMWYECKUX peaklud, pacTBOp, SJIeKTPOJIUTHI,
HEe3/IeKTPOJIUTHI, 3JIEKTPOIMTUYEeCKas: JUCCOLMALMs, OKUC/INTEe/Ib, BOCCTAHOBUTE/ b, CKOPOCTh
XUMUYECKOW peaklu¥, XUMHYeCKOoe paBHOBeCHe); TEeOpMM U  3aKOHbl  (Teopusi
/IEKTPO/IMTAYECKOM AUCCOLMalMK, nepuoaudeckud 3akoH [I. . MeHpeneeBa, 3akOH
COXpaHEeHHs MacCChl BeleCTB, 3aKOH COXPaHEeHUs Y TIpeBpalljeHrs SHepryuy Mpyu XUMUYe CKUX
peakLusx), 3aKOHOMEPHOCTH, CMMBOJIMYECKUM f3bIK XUMHUH, MHUPOBO33pDEHUYECKHe 3HaHUS,
JeXkalue B OCHOBe TMOHMMAaHHWS TPUUYMHHOCTU U CHUCTEMHOCTM XUMHUYECKUX SBJIEHUH,
¢dakTosornyeckie CBefleHHMsT O CBOMWCTBaxX, COCTaBe, TIoJiyueHHH U Oe3oracHoOM
WCTIO/Tb30BaHUM  Ba)XKHEMIIIMX HeopraHhyeCcKWx BellecTB B ObITY U TPaKTUYeCKOU
JleATeJIbHOCTH YeJIOBeKa;

c(OpMHUPOBAaHHOCTb ~ YMEHWUM  BBIAB/IATH  XapaKTepHble  TIPU3HAKU  TIOHSITHUM,
yCTaHaB/IWBaTb UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLME TOHATHS TPU ONUCAaHUU
HeOopraHn4eCcKuXx BeleCTB U UX TMpeBpalleHNnl;

c(hOpMHUPOBaHHOCTb YMEHUM UCIOIb30BaTh XUMUUECKYH) CUMBOJIMKY JJIsI COCTaBJ/IeHUS
(opMys Bell[eCTB U YpaBHEHHWH XUMWYECKUX DeaklUid, CHCTeMaTH4YeCKyr) HOMEHK/aTypy
(IUPAC) u TpuBMa/lbHble Ha3BaHUSI OTJeMbHbIX HeOpraHWYeCKuxX BelllecTB (yrapHbid ras,
YITIEKUC/IBIM Ta3, aMMUaK, raiéHasi u3BeCTb, HeraléHasi U3BeCTb, ITUTbeBasi COAa, MUPUT U
/ipyrue);

c(hOpMUPOBAaHHOCTb YMEHUM OMNpefesiTh BaJEHTHOCTb M CTeNeHb OKUCJ/IeHUs
XUMHUECKHX 3/IEMEHTOB B COeJWHEeHMSIX pa3/IMuHOrO COCTaBa, BUJ, XUMUUECKOU CBS3U
(KoBasieHTHasi, MIOHHasi, MeTa/UThuecKasi, BOJOpOAHasi) B COeIMHEHUSIX, TUIT KPUCTA/LJINYe CKOU
PelIeTKM KOHKDEeTHOTO BelllecTBa (aToMHasi, MOJIeKY/sipHas, WOHHasl, MeTa/ilnyeckas),
XapakTep Cpefbl B BOAHBIX PaCTBOPax HEOPraHWYeCKUX COeUHEeHNH;

Cc(hOpMHUPOBAaHHOCTbL YMEHWM YyCTaHAaBIMBAaTh MPUHAJIE)KHOCTb HEOpPraHUuYeCKUxX
BeLL[eCTB 10 UX COCTaBYy K OMpe/ie/IEHHOMY KJ1acCy/TpyIire CoeJMHEHUM (MPOCThIe BelllecTBa —
MeTa/ulbl U HEMeTasUlbl, OKCU/IbI, OCHOBaHHsI, KUCJIOTbI, aM(OTepHbIe TUAPOKCUbI, COJIN);

c(hOpMHUPOBAaHHOCTb YMEHWW pPacKpbIBaTb CMBICJ TlepyuoAudeckoro 3akoHa [l. W.
MeHjieleeBa U [1eMOHCTPUPOBaTb €r0 CUCTEMAaTU3UDYIOUIYI0, OOBSCHUTENbHYI0 U
MPOTHOCTUYECKYI0 (QYyHKLIWY;

c(hOpMUPOBAaHHOCTb YMEHWM XapaKTepu30BaTh S/€KTPOHHOE CTPOEHWE aTOMOB
XMMHWYECKHUX 371eMeHTOB 1—4 nepuonos Ileprogrueckor CUCTEMbl XMMAUECKUX 3/1eMEHTOB /1.
V. MeHpeneeBa, UCIOb3ys TIOHATHS «S-, P-, d-3/IeKTPOHHBIE OpOUTAMN», «IHEPreTHUYecKHe
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH W3MEeHEeHHUsS CBOWCTB XMMHUECKHX 3/1IeMEHTOB U UX
COeIMHEHUH TI0 Tepyrofam U rpymmnam [lepyuoguueckor cuCcTeMbl XUMHUYECKUX 371eMeHTOB /1.
N. MeHgeneeBa;

chOpMUPOBaHHOCTh YMEHMM XapaKTepu3oBaTh (OMHUChIBaTh) 0OIIHMe XUMUUeCKUe
CBOMCTBA HEOpPraHWYeCKHX BelleCTB pa3/IMuHbIX KJaCCOB, MOATBEPXKZATh CyllleCTBOBaHUE
TeHEeTUYeCKOM CBSA3M MeXJy HeOpraHMyeCKMMH BelleCTBaMHd C TIOMOLLBI YpaBHEHUH
COOTBETCTBYIOLUX XUMHUYECKUX peaKL1K;

c(hOpMHUPOBaHHOCTh YMEHMS K/1aCCU(DULIMPOBaTh XUMUUECKHEe PeakLiUU M0 pa3/InyHbIM
Mpu3HakaMm (YKUC/ly M COCTaBy pearupyroliyux BeLecTB, TeryIoBOMY >S(QeKTy peakLuHu,



W3MEHeHUI0 CTereHel OKWCIeHUs 3/IeMeHTOB, 0OpaTUMOCTU peaklUH, Y4yacCTUIO
KaTa/jn3aTopa);

chOpMUPOBAaHHOCTh YMEHHUW COCTaB/ATb YpaBHEHWsS] peakluil pa3/UyHbIX THIIOB,
TIO0JIHbIe U COKpAIlléHHble ypaBHeHHUsl peakKldii MOHHOTO OOMeHa, yUWThIBasi yCJIOBUSI, TIpU
KOTOPBIX 3T peaklMy UAYT /10 KOHIIa;

c(hOpMHUPOBaHHOCTh YMEHHUI TPOBOJUTHL pPeaklUM, TOATBep>K/alole KaueCTBeHHBIN
COCTaB pa3/MYHbIX HEOpPraHWYeCKHWX BeIecTB, paclio3HaBaTb OIBITHBIM TIYTEM WOHBI,
MIPUCYTCTBYIOLI[ME B BOAHBIX paCTBOpax HeOpraHUueCKUX BelllecTB;

c(hOpMUPOBaHHOCTh yMeHUN PacKphbIBaTh CYLL[HOCTb OKUC/TUTE/IbHO-
BOCCTAaHOBUTE/IbHBIX peakLUi TOCPeJCTBOM COCTaB/IeHHsI 3/IeKTPOHHOTO 0OanaHca 3THX
peakLuyi;

chOpMUPOBaHHOCTh YMeHUN 0OBSICHATH 3aBUCUMOCTb CKOPOCTH XWUMUUYECKOW peaklvu
OT pa3/UUHbIX (DAKTOPOB; XapakTep CMeLeHHsI XUMUYeCKOrO0 PABHOBECHSI B 3aBUCUMOCTH OT
BHeIlIHero Bo3/elcTBus (npuHuun Jle [llaresnbe);

c(hOpMHUPOBAaHHOCTb YMEHUU XapaKTepU30BaTb XWMHUUYECKHE MPOLECChl, JieXallue B
OCHOBE  TPOMBIIUIEHHOTO  TOAyYeHHss CepHOM  KHUCJIOThl, amMMuaka, a  Takxke
c(hOpMHUPOBAaHHOCTh TMpeACTaB/ieHui 00 OOIMX Hay4YHbIX TPUHIMIAX W 3KOJOrHueCKUX
npobsieMax XMMHUeCKOT0 MPOU3BO/ICTBA;

Cc(hOpMHUPOBAaHHOCTb YMEHHWH MNPOBOAWUTH BBIYUC/IEHUS C WCIOIb30BaHUEM TMOHSTUS
«MaccoBasi oSl Bell[eCTBA B pacTBOpe», OObEMHBLIX OTHOILIEHWN ra30B MpPU XUMHUUYECKUX
peaki[usix, MacChl BellleCTBa Wik 00bEMa ra3oB 0 U3BeCTHOMY KOJIMUeCTBY BelljeCTBa, Macce
1 00bEMY OFHOTO M3 yUaCTBYIOLMX B pPeaklUU BelllecTB, TETIOBOro 3(deKkTa peaklvy Ha
OCHOBe 3aKOHOB COXpaHEeHUsI MacChl BEILleCTB, MPeBpall{eHrsI U COXPaHEHUS] SHEPTUY;

cchopMUPOBAaHHOCTh YMEHHUH COO/TIOAATh MpaBU/Ia MOMb30BaHUsl XUMUUEeCKOM TTOCYIoN U
nabopatopHeiM 000pyZOBaHMEM, a Tak)Ke TIIpaBWa oOOpallleHWss C BellleCTBAaMH B
COOTBETCTBUU C MHCTPYKLUSIMU TI0 BLITIOJTHEHUIO JTaOOPaTOPHBIX XUMUUECKUX OTIbITOB;

Cc(hOpMHUPOBAaHHOCTb YMEHUM IJTaHUPOBATh U BBINOIHATE XUMHUUYECKUM SKCIIEPUMEHT
(pa3/niokeHHWe TMEPOKCHJA BOAOpPOJAa B TMPUCYTCTBUM KaTaavd3aTtopa, OIpefiesieHhe Cpejibl
pacTBOPOB BeLIeCTB C TIOMOLIbI0 yHUBEPCAJIbHOTO WHJWKATOpa, BIUSHUE Ppa3/IMYHBIX
(hakTOpOB Ha CKOPOCTb XMMHMUECKOMW peaklid, peaklMd WOHHOTO OOMeHa, KaueCTBeHHbIe
peakiuu Ha Cynbdar-, KapboHaT- W X/JIOpPUA-aHUOHbI, Ha KaTUOH AaMMOHHS, pelleHue
SKCIIepUMEHTabHBIX 3aZiad Mo TeMaM «Metamibl» U «HemeTamuibl») B COOTBETCTBUU C
TpaBU/IaMH TeXHUKM 0e30TacHOCTH TPy OOpallleHWd C BellecTBaMH U j1abopaTOpHBIM
obopyznoBaHueM, TPeACTaB/IATh pe3yabTaThl XMMHUUYECKOrO SKCIepuMeHTa B (opMe 3arucu
yPaBHEHUM COOTBETCTBYIOLIMX peakuii KU (OpMYJMpOBaTh BBIBOAbI Ha OCHOBE STUX
pe3y/bTaroB;

c(hOpMHUPOBAaHHOCTb YMEHHUW KPUTHMUYECKU aHaIUu3MpOBaTb XMMHUYECKYH0 MH(OPMALUIO,
MOJIy4yaeMyr0 M3 pPa3HbIX MCTOYHUKOB (CpeACcTBa MacCOBOM KOMMYHMKaluu, VHTepHeT u
/ApYTHUX);

c(hOpMHUPOBAaHHOCTh yYMeHWM cOO/toaTh TMpaBW/ia 3KOJOTHYECKH 1jesiecoobpa3HOro
roBefieHUs1 B ObITY U TPYAOBOM [esATeNbHOCTH B 1ieJiIX COXpaHeHWs] CBOEro 370pPOBbsSl U
OKpY>KarolLleu TPpUPOAHOUN Cpe/ibl, 0CO3HaBaTh OMAaCHOCTb BO3/€WCTBUS HA >KUBbIE OPraHU3MbI
orpe/ieJIeHHbIX BelleCTB, MOHMMasg CMbICA mMoka3sarens [I[JK, moscHaTe Ha Tmipumepax
CrocoObl yMeHbIlleHWsT W TpeAOTBpAllleHUs] WX BpPEeJHOrO BO3/EWCTBHSI Ha OpraHU3M
YyesI0BeKa;

J71s1 00yYaroIUXCsi ¢ OrpaHUUeHHBIMHA BO3MOYKHOCTSIMU 3/I0POBbsi: YMeHUe TPUMEHSITh
3HaHUs1 00 OCHOBHBIX JIOCTYMHBIX MeTO/jaX MO3HaHUS BellleCTB U XMMUUeCKUX SIBJIeHUH;

JJIsT C/IeTbIX W Ca00BUASIIMX OOyYaroIUXcsi: yYMeHHe WCIOo/Ib30BaTh pesbeHOo-
TOUEUHYI0 crcTteMy ob6o3HaueHui JI. bpaiins fjist 3anucu xumuueckux ¢hopmyi.



TEMATNYECKOE IVNTAHUPOBAHUE

10 KVIACC
Ko/sinuecTBo uyacoB
Ne OneKTpoHHbIE (LH(POBLIe)
HaumeHoBaHue pa3/je/0B ¥ TeM NPOrpaMMbl Koutposbubl | IIpakTuuec
n/n Bcero oOpa3oBare/ibHbIe PeCypChl
e padoThI KHe padoTsl
Pa3pen 1. TeopeTnueckye 0CHOBBI OPraHU4eCKOH XUMHUH
[TpenMeT oprannueckoi XuMuu. Teopusi CTpOeHUs
1.1 PeA P . P P 3 Bubmoreka LJOK https://myschool.edu.ru/
opraHuyeckux coenurHeHur A. M. bytneposa
Uroro 1o pasgeny 3
Pazgen 2. YriieBoaopoabl
2.1 [IpenenbHble yrieBoAOpOAbI — ajKaHbl 2 bubmioteka LIOK https:/myschool.edu.ru/
HernpezenbHble yrieBofopo/bl: ajlKeHbl, alKaJueHbl,
2.2 PeA ¥ AOPOA A 6 1 bubmoteka LJOK https:/myschool.edu.ru/
aTKVHBI
2.3 Apomarrueckyre yryieBogopObl 2 bubmoteka LJOK https:/myschool.edu.ru/
[IpypogHbIe HCTOUHKKM YIJIEBOAOPOJOB U UX
2.4 PHDOA ¥ AOPOA 3 1 bubmoteka LJOK https:/myschool.edu.ru/
nepepaboTka
Wtoro o pasgeny 13
Pa3pen 3. Kuciopojcoaep:xamue oprannyeckKue CoeJUHeHUs
3.1 CriupTbl. ®eHon 3 Bubmmoreka LJOK https://myschool.edu.ru/
3.2 Anbperugsl. Kapbonosbie kuciotel. CrioxkHbIe 3GUpbI 1 Bubmoreka LIOK https://myschool.edu.ru/
3.3 YrneBozbl 3 1 Bubmoreka LJOK https://myschool.edu.ru/
Utoro 1o pasgeny 13
Pasgen 4. A3oTcopepixalye opraHuyecKyue coeJHHeHHs
4.1 AmyiHbl. AMUHOKHUCIIOTEI. benku 3 bubmoteka LJOK https:/myschool.edu.ru/
Wtoro o pasgeny 3
Paspen 5. BeicokoMoJ1eKky/IsipHbIe COeUHEeHUs
5.1 ITnactmaccel. Kayuyku. BosiokHa 2 bubmoteka LJOK https:/myschool.edu.ru/
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Wtoro no pasgeny

OBIIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME
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11 KV/IACC

KosnuecTBO 4acoB

Ne JnexkTpoHHbIe (U(poBEHIe)
HaumeHoBaHue pa3fie/ioB U TeM IPOrpamMMbl Kontponbubl | IIpakTuuec
n/n Bcero oOpa3oBare/ibHbIE PeCypChI
e paboThI KHe padoThbI
Pa3pen 1. TeopeTnyecKkue 0CHOBbI XMMHUM
CrpoeHnne atomoB. [Teproanuecknii 3aK0H U
1.1 [Tepuoguyeckas cucremMa XUMUUueCKUX 31emeHToB /1. M. 3 bubmoreka LJOK https://myschool.edu.ru/
MenpeneeBa
1.2 Crpoenue BetriecTBa. MHOroobpasue BelrjecTB bubmoreka [JOK https://myschool.edu.ru/
1.3 Xumuryeckre peakLyu 1 1 bubnmoreka LJOK https://myschool.edu.ru/
Wtoro no paszeny 13 bubmoreka LJOK https://myschool.edu.ru/
Paspen 2. Heoprannueckas Xumus
2.1 MeTasnbl 1 Bbubmioreka LJOK https://myschool.edu.ru/
2.2 HemeTanb 1 1 bubmoreka LJOK https://myschool.edu.ru/
2.3 CB$13b HEOPraHMYEeCKUX U OpraHhueCKHX BellleCTB Bbubmioreka LJOK https://myschool.edu.ru/
Wroro o paszeny 17 bubmoreka [JOK https://myschool.edu.ru/
Pa3zgen 3. XuMus 1 )XM3Hb
3.1 XUMHUS ¥ )KU3Hb 4 bubnmuoreka LJOK https://myschool.edu.ru/
Wtoro no paszeny 4
OBIIEE KO/JIMYECTBO YACOB I1O ITPOI'PAMME 34 2 3
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ITIOYPOYHOE IVTIAHNPOBAHUNE

10 KJIACC
N Kommuects 3 b
o JIEKTPOHHBIe I{u()poBbIe
Tema YPOKa 0 4YacoB P nugpp
n/n Jara oOpa3oBare/ibHbIe PecypChl
Bcero
1 [TpeameT opraHMuecKoi XMMUH, e€ BOSHUKHOBEHUe, pa3BUTHe U 3HaUeHUe 1 bubmoreka LJOK https://myschool.edu.ru/
Teopusi cTpoeHUst OpraHnueckux coefuHeHuii A. M. ByTiepogsa, eé
2 P P P A YTIEPOBa, 1 bubmoreka LJOK https://myschool.edu.ru/
OCHOBHBIE I10/I0KeHUs
[Ipepcrasnenue o Knaccu(uKanuy opraHuyeckux serects. HomeHkiarypa
3 PEA Pukay P B R 1 bubmoreka [JOK https://myschool.edu.ru/
(cucTtemaTuueckasi) ¥ TpMBUAJIbHbIe Ha3BaHUSI OPraHUUeCKUX BellecTB
4 AsKaHbI: COCTaB ¥ CTPOEHUEe, TOMOJIOTMYeCKUM Psif, 1 Bubmuorexa LJOK https://myschool.edu.ru/
5 MertaH ¥ 5TaH — NPOCTeULLre NPeCTaBUTEeH a/IKAaHOB 1 bubmoreka LJOK https://myschool.edu.ru/
6 AJKeHBI: COCTaB M CTPOEHUe, CBOMCTBA 1 Bubmoreka LJOK https://myschool.edu.ru/
7 OTW/IEH U NPOMNUJIeH — NPOCTeNILIre TIPe/ICTaBUTE/N aJIKeHOB 1 bubmoreka LJOK https://myschool.edu.ru/
8 [TpakTrueckas pabota Ne 1. «ITomyueHue 3THIeHA U U3yUeHHe ero CBOMCTB» 1 bubmioreka LJOK https://myschool.edu.ru/
AsnkagveHsl. b veH-1,3 u MmetunOyTaguen-1,3. [Tomyyenue
9 A yTaA ’ yran ’ Y 1 Bubmoreka LIOK https://myschool.edu.ru/
CUHTETHUYEeCKOr'o KayuyKa U pe3uHbl
ANKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHs], TOMOJIOTUUeCKUH Psifl.
10 N P ’ PAA 1 bubmoreka LJOK https://myschool.edu.ru/
AlleTH/IeH — TNPOCTEULNN Mpe/iCTaBUTe/Ib a/IKWHOB
11 BbrunciieHust o ypaBHeHHIO XMMUUEeCKOU peakLiy 1 Bubmmoreka LJOK https://myschool.edu.ru/
12 Apenbl: 6eH30s1 1 TOMyos1. TOKCHYHOCTH apeHOB 1 bubmoreka LJOK https://myschool.edu.ru/
leneTnyeckast CBSI3b yI7IeBOLOPO/IOB, IIPUHAJIEKALUX K Pa3/IMUHbIM
13 ¥ AOPOAOB, MPHHAA B : 1 Bubmoreka LIOK https://myschool.edu.ru/
KJjlaccam
[IpuposHbIe NCTOYHUKY YITIEBOZOPOZOB: IPUPO/HBIN a3 Y MOy THbIE
14 PHPOA yE AOPOA . PHPOA YT 1 bubmoreka LJOK https://myschool.edu.ru/
HeTsiHBIe ra3bl, He(Th U MPOAYKTHI e€ repepaboTKu
[TpuposHbIe NCTOYHUKM YI7IEBOAOPO/OB: PUPO/HBIN ra3 U MOMyTHbIe
15 PUDOA y HOPOA PAPOA y 1 Bubmioreka LJOK https://myschool.edu.ru/

HedTsIHBIe ra3bl, He(Th U POAYKTHI € repepaboTKu
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16 KoHTposbHasi paboTa 1o pa3zeny «YrieBoJopoab» 1 bubmoteka [JOK https://myschool.edu.ru/

17 [IpenenbHble OAHOATOMHBIE CIIMPTHI: MEeTAHO/I M 3TaHO/I. BogopoaHas CB3b 1 bubmoreka LJOK https://myschool.edu.ru/

18 MHoroaToMHsble CIIUPTHI: STUICHIVIUKO/Ib U [TIULePUH 1 bubmoreka LJOK https://myschool.edu.ru/
deHOM: CTpOeHHe MOJIEKY/Ibl, (PU3NYECKHe U XUMHUYECKHe CBOUCTBA,

19 P yIeL @ 1 bubmoreka LJOK https://myschool.edu.ru/
NpUMeHeHue

20 Anbperugbi: hopManbaerus v aljeTanbierus. ALeToH 1 bubmoteka ITOK https://myschool.edu.ru/
OZIHOOCHOBHBIe TIpe/ie/bHbIe KapOOHOBbBIE KMCJIOThI: MypaBbUHas U

21 # PeA P P 1 Bubmoreka LJOK https://myschool.edu.ru/
YKCyCHast

22 [MTpakTrueckast pabota Ne 2. «CBoIiCTBa pacTBOpa YKCYCHOM KHC/IOTBD» 1 Bubnuoreka LOK https://myschool.edu.ru/
CreapyHOBas ¥ 0JIeMHOBasl KUCJIOThI, KaK MpeJCTaBUTe/N BbICIINX

23 P PEA 1 Bbubmoreka LJOK https://myschool.edu.ru/
KapOOHOBBIX KHUC/IOT

24 Mbuia KaK COU BBICIIMX KapOOHOBBIX KUCJIOT, MX MOMOILIlee eHCTBHe 1 Bubnuoreka LJOK https://myschool.edu.ru/
CnoxkHble 3pUpbI KaK TTPOU3BOHbIE KAPOOHOBBIX KUC/IOT. ['HaApomm3

25 Pup P A P AP 1 bubmioreka LJOK https://myschool.edu.ru/
CJIO’KHBIX 3¢1POB

26 JKupel: ruiponus, npuMeHeHue, 6HoIorudeckasi poJib XKUPOB 1 bubmoreka LJOK https://myschool.edu.ru/
YrneBozpl: cocras, Kaccu(puKaLus. BaxHelive npefcTaBUTe/N: IVIFOKO3a,

27 A Purayy PeA 1 bubmoteka [TOK https://myschool.edu.ru/
dbpykTo3a, caxapo3sa

28 Kpaxman 1 njesuirono3a Kak pupogHble TTO/IUMEeDbI 1 bubmoreka [JOK https://myschool.edu.ru/
KoHTposbHast pabota o pazgeny «Kucnopocozepskaiiyie opraHuueckue

29 P P PAAEIY POACOACPALIVE OP 1 bubmoreka LJOK https://myschool.edu.ru/
COeIMHeHUs»

30 AMVHBI: MeTUIaMVH U aHWIUH 1 bubmoreka [JOK https://myschool.edu.ru/
AMWHOKHCIOTBI KaK aM(OTepHbIe OpraHuyeckue CoeJUHeHUs], UX

31 Gorep P A 1 bubmoteka [JOK https://myschool.edu.ru/
6uosioruueckoe 3HaueHue. [lenTupi

32 besku Kak npupojHble BbICOKOMOJIEKY/ISIpHbIe COeIUHeHUs 1 Bbubnuoreka LJOK https://myschool.edu.ru/

33 OCHOBHbBIe TIOHSTUSI XUMUM BbICOKOMOJIEKY/ISIPHBIX COeMHEeHUI 1 bubmoreka LJOK https://myschool.edu.ru/
OcHOBHBIE MeTO/Ibl CHTe3a BbICOKOMOJIEKY/ISIPHBIX COeJUHEHUM.

34 A YEP A 1 bubmoreka [JOK https://myschool.edu.ru/
[TnacTmaccel, KayuyKu, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB IIO [TPOI'PAMME 34
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11 KJIACC

KosmuectB Jara
Ne J/1IeKTpoHHbIE H(POBHIe
Tema ypoka 0 YacoB H3y4YeH
n/n oOpa3oBare/ibHbIE Pecypchl
Bcero s

1 XUMHUUeCKWH 371eMeHT. ATOM. D/eKTPOHHasi KOH(pUrypaLysi aTOMOB 1 bubmoreka LJOK https://myschool.edu.ru/
[Tepuopnueckuii 3akoH U [leprognueckas cucTeMa XMMHUYECKHX 371eEMEHTOB

2 P P N N 1 bubmioreka LJOK https://myschool.edu.ru/
. Y. MenienieeBa, UX CBSI3b C COBpEMEHHOU Teoprer CTPOeHUs1 aTOMOB
3aKOHOMEPHOCTH U3MEeHEeHUs CBOMCTB XUMUUYECKUX 3/IEMEHTOB U UX

3 COoeIMHeHW M0 TpymraM ¥ nepuozam. 3HaueHue epruoiiueCcKoro 3akoHa 1 1 bubmoteka [TOK https://myschool.edu.ru/
CUCTeMBbI XUMHUUeCKux 31emeHToB [I.V1. MeHziesieeBa B pa3BUTHUY HAyKU
CrpoeHue BellecTBa. XuMuyeckasi CBsi3b, €€ BU/Ibl; MeXaHU3MbI

4 P i . ’ ’ 1 bubmioreka LJOK https://myschool.edu.ru/
obpa3oBaHMsl KOBa/IeHTHOM CBsI3U. BozlopoaHast CBsi3b
BaneHTHOCTB. DiieKTpooTpuLiaTeibHOCTb. CTerneHs OKMC/IeHus. BelljecTBa

5 pooTP B 1 bubmoreka LJOK https:/myschool.edu.ru/
MOJIEKYJ/IIPHOT'O ¥ HEMOJIEKYJ/IIPHOTO CTPOEHUs
[TonsTre o fucnepcHbIX cucTemMax. VICTUHHBIE U KOJIZIOWHBIE PACTBOPBI.

6 P P P 1 bubmuoteka [JOK https://myschool.edu.ru/
Maccosas [0/14 BelljeCTBa B paCTBOpe
Knaccugukaiys 1 HoMeHK/IaTypa HeopraHuueCKUx CoeJUHeHUH!.

7 ¢ P : 1 Bubmoreka LIOK https://myschool.edu.ru/
I'eneTnueckas CBSI3b HEOPraHUUeCKUX BeleCTB, pa3/IMUHbIX K/1aCCOB
Knaccudukaims xumrueckux peakiiyii B HeOpraHuyeckoil 1 opraHnyeckou

8 XUMHUHU. 3aKOH COXpaHeHUs1 MacChl BelleCTB; 3aKOH COXpaHeHus U 1 Bubmoreka LJOK https://myschool.edu.ru/
TpeBpallieHus: SHepruu Ipyu XMMHUUeCKUX peakLusax

9 CkopocTh peaknuu. ObOpaTuMbIe peakiui. XUMHUUYeCKOe PaBHOBECHe 1 bubmoteka [JOK https://myschool.edu.ru/
[TpakTrueckast pabora Ne 1. «ByiusiHMe pa3InuHbIX (PaKTOPOB Ha CKOPOCTh

10 P N P P ¢ P P 1 bubmioreka LJOK https:/myschool.edu.ru/
XUMHUeCKOM peakLyn»
OnekTposMTHYecKas guccormanys. ITonsaTre o BogopoAHOM MoKasarere

11 (pH) pactBopa. Peakiy noHHOro o6MeHa. ['apo3 opraHuuecKux u 1 Bbubmoreka LIOK https://myschool.edu.ru/
HeOpraHnyeCKHX BellleCTB
OKMCUTEe/bHO-BOCCTAHOBUTE/IbHbIE peakl{uu. [ToHsTHE 006 3/1eKTposn3se

12 . P P 1 Bubmoreka LJOK https://myschool.edu.ru/
pacIuyIaBoB U paCTBOPOB COJIer

13 KonTtponbHas pabora 1o pa3geny «TeopeTndyeckrie 0OCHOBbI XUMUM» 1 Bbubmoreka LOK https://myschool.edu.ru/

14 MerTanibl, uX ronoxkeHue B Ileprofinueckoit ccTeMe XUMHUYe CKUX 1 bubmioreka ITOK https://myschool.edu.ru/
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snemeHToB 1. V. MeH/jenieeBa 1 0COOEHHOCTH CTpoeHUst aToMOB. O0111e
(u3uyecKre CBOMCTBa MeTa/lJIOB

15 CriiaBel MeTasIoB. D/IeKTPOXUMUUECKUN psifl HallpsDKeHWH MeTasl/loB 1 Bubmmoreka LJOK https://myschool.edu.ru/
XrMHUUeCKre CBOMCTBA BaXKHEHIIIMX MeTa/lJIOB (HaTpUK, Kaauk, KaabLyui

16 . - . (watpuit, ’ HHH, 1 Bubnuoreka LIOK https://myschool.edu.ru/
MarHuM, aJlOMUHUN) U UX COeUHEHUMN

17 XyMUUeCcKre CBOMCTBA XpOMa, MeJId U UX COeJuHeHU! 1 bubmoreka LJOK https://myschool.edu.ru/

18 XrMHUUeCKre CBOMCTBA L[MHKA, )Kejle3a U UX COeJUHeHUH 1 bubmoteka [TOK https://myschool.edu.ru/
[Tpaktryeckast pabora Ne 2. "PeliieHre 3KCrieprMeHTaIbHBIX 33/]ay 110 TeMe

19 P . P P A 1 Bbubnuoteka LIOK https://myschool.edu.ru/
«Metamibi»
Hemertasnbl, ux nosokeHuve B [Tepronrueckor cucteme XUMUUeCKAX

20 ’ proA 1 Bubnuoteka LIOK https://myschool.edu.ru/
snemeHToB 1. I. MeHienieeBa 1 0COOEHHOCTU CTPOEHUsI aTOMOB
dusnyeckKre CBOKWCTBA HEMETA/IOB. AJJIOTPONUS HeMeTaslyIoB (Ha rpumepe

21 P (11a punep 1 bubmoreka [JOK https://myschool.edu.ru/
KUCJI0poJa, cepkl, hocdopa u yriaeposa)

22 XyMUUeCKre CBOMCTBA raJIoreHOB, Cepbl U UX COeIMHEHUN 1 bubmoreka LJOK https://myschool.edu.ru/

23 XuMuryeckre CBOWCTBa a30Ta, hocodpa 1 UX coeJuHeHUM 1 bubmoreka LJOK https://myschool.edu.ru/

24 X¥MHyecKre CBOKCTBa yI/ieposia, KpeMHUS U UX COeJMHeHUH 1 Bubmoreka LJOK https://myschool.edu.ru/

25 [IpyMeHeHre BayKHEUILIMX HEMETA/UIOB U UX COeJMHEHUN 1 bubmoteka [JOK https://myschool.edu.ru/
Ob600111eHMe U cCUCTeMaTU3alysl 3HaHUM 110 TeMe «HeMeTaibi».

26 BbiuncnieHusi o ypaBHeHUsIM XMMUUeCKUX peakiuii U TepMOXUMUUeCKre 1 bubmoreka LJOK https://myschool.edu.ru/
pacyéTsl
[TpakTrueckast pabora Ne 3. «PerreHue 3KCriepuMeHTaIBHBIX 3a/iay 110 TeMe

27 | P \ P P A 1 Bubnuoreka LJOK https://myschool.edu.ru/

Hemerasnnbr"»

28 KoHnTposbHasi pabora 1o TeMam «MeTasuisl» U «HeMeTamibi» 1 bubmoteka [JOK https://myschool.edu.ru/
Heopranuueckue u opraHnueckye KUC/I0Tel. Heopranuueckue u

29 P P P 1 bubmioreka LJOK https:/myschool.edu.ru/
OopraHu4ecKure 0CHOBaHUS
AmdoTepHble HeOpraHM4eCcKre U OpraHuyeCKue COoeJMHeHHs.

30 Gorep P P A 1 bubmoteka [JOK https://myschool.edu.ru/
leHeTnueckast CBSI3b HEOpPraHWYeCKUX U OpraHAYeCKUX BelleCTB
Posb xuMuu B 06ecrieueHrnr IK0I0Tuue CKOM, SHepreTUueCKOU 1 TIUIIeBOM

31 > OHEP B 1 Bubmoreka LIOK https://myschool.edu.ru/
0e3011aCHOCTH, Pa3BUTHUH MeIUL[UHBI
[TpencraBnenus 06 00X HAYUHBIX MPUHIIMAIIAX TTPOMBIIII/IEHHOTO

32 PeA o Y prd P 1 bubmmoteka IJOK https://myschool.edu.ru/

MOJIyYeHUs] BaXKHEMIIINX BelleCTB
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33 UenoBek B Mype BellleCTB U MaTeprasioB 1 bubmoteka LJOK https://myschool.edu.ru/
34 XUMUS U 300pOBbe UejioBeKa 1 bubmioreka LJOK https:/myschool.edu.ru/
OBIIEE KO/IMYECTBO YACOB TIO ITPOT'PAMME 34
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YUYEBHO-METOJUYECKOE OBECITEYEHUE OBPA3OBATEJ/IbHOT O ITPOLIECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI V11 YYHEHUKA

» Xumus, 10 knacc/ I'abpuensin O.C., O6111ecTBO C OrpaHUYeHHOM O0TBeTCTBEHHOCTHIO «IPODA»;
Ax1upoHepHoe ob1ijecTBo «M31atenscTBo «IIpocBeltieHre»

» Xumus, 11 kmacc/ T'abpuensiH O.C., O011[eCTBO C OTpaHUUYE€HHOW OTBETCTBEHHOCTBIO
«JPODA»; AkirioHepHoe 00111ecTBO «M3maTenbcTBO «IIpocBeltieHre»

BBE,Z[I/ITG BAdpHUAHT

METOJUYECKHUE MATEPUAJIbI V11 YUUTEJIA

BeeguTe 1. O.C.I'abpuesnsiH, [.I".JIbicoBa «Xumust MeToauueckoe rnocobrie — 6a30Bbiii ypoBeHb» -
M.: Ipoda 2022 rog.

2. O.C.I'abpuensH, N.I.OctpoymoB, «O011jast XuMUs B TeCTax, 3ajjauax, yrpakHeHusx. 11
Kiacc» — M.: Ipoda, 2023 rog,.

3. O.C.I'abpuensn, I[1.H.Bepe3kun, A.A.¥YiakoBa «Xumus 11 knacc: KoHTponbHbIe U
npoBepoYHble paboThl K yuebHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensiH, I.I".JIpicoBa, A.I.BBegeHckass «Xumus 11 kmacc: HacrosibHast KHUTA 7151
yuutensi». Yacts 1 — M.: [Ipoda, 2019 roa.

5. O.C.I'abpuensn, I.T'.JIbicoBa, A.I.BBeneHckasi «Xumusi 11 knacc: HacTonbHast KHUTa Jjisl
yuutensi». Yacts 2 — M.: [Ipoda, 2022 roa.

6. O.C.I'abpuensH, I1.B.Pemetos, N.I.OcTpoymoBa «3aiauu 10 XUMUHU U CTIOCOOBI UX PelleHUsI»
- M.: «Ipoda», 2021rog.

7. B.I. JenucoBa «Xumus 11 kyacc noypoussle rianbl 1o yuyebnuky O.C.I'abpuesisiHa,
I[".I".JIeicoBoii» - Bonrorpaa» Yuutens 2018roa.

8. M.A.Psab6oBa, ¥Y.HO.Hesckas, P.B./Iunko «TecTsl o xumuu 11 Knacc», - M.: Ok3ameH, 2019r.
9. 9. O.C.I'abpuensiH, I.I.ocTpoyMOB «XHUMHUUeCKHM 3KCTIEpUMEHT B 111kosie 11 Knace»; - M.:

Ipoda. — 2019 rog. _

OUPPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbhI CETU UHTEPHET
Beenute _ BBegurenaHHbiehttp://www.chemnet.ru 'azeta «Xumusi» 1 caut /s yuutens «5 ugy
Ha YPOK XUMUW»

http://him.1september.ru Eaunas konnekiusi LIOP: [IpeqmeTHasi KO/IeKIusi « XUMUSI»
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-HayuHble 3KCIIEPUMEHTHI:

xumusi. Konnekius Poccutickoro o61mieo6pa3oBaTe/ibHOTO TIOpTasa



http://experiment.edu.ru AJIXVUMUK: catit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickasi onmumiuaza KOJIBHUKOB 110 XUMUH
http://chem.rusolymp.ru Opranvndeckasi XUMUsi: 3/1€KTPOHHbIN YUeOHUK /I/Is1 CPe[HeH IITKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XMIMUH: 3JIEKTPOHHBIN yueOHUK

http://www hemi.nsu.ru OTKpBITBIA KO/UTeK: XUMUS

http://www.chemistry.ru JluctaHLiMOHHasi 0JIMMNMaZia 0 XUMUU: TeJIeKOMMYHUKALIMOHHBIN

oOpa3oBaTre/bHbIN MPOeKT






