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NMOACHUTEJIbHAA SATTCKA

Pabouasi nporpamma yy4eb6Horo npeamMeTa «XumMusi» (6a30Bblil YpoBeHb) ANns
obyvatowmxca 10-11 knaccoB (npeameTHas 06nacTb «ECTECTBEHHO-HayuYHble
npeamMeTbl») paspabotaHa OTKPbITOM 06Le0bpasoBaTenibHOM rMmHasnerr AHMOO
«MAHO» (panee coOTBeTCTBEHHO — Paboyass nporpamma, [MMHa3us) B
COOTBETCTBUW C TPEOOBAHUAMMW U C YUETOM:

- @efepanbHOro 3akoHa ot 29.12.2012 Ne 273-9®3 «O6 06pa3oBaHMM B
Poccuitckor deaepaunim»;

- PacnopskeHus [pasutensctea PP oT1 29.05. 2015 Ne 996-p «O6
yTBepXAeHUn CTpaternn pasBuTus BOCNUTaHUA B Poccuiickoil ®efepaumn Ha
nepuof ao 2025 roga» (nanee — Ctparerns passuTna BoCnmTaHus B PO);

- npukasa MuHnpoceeweHns Poccum ot 22.03.2021 Ne 115 «O6
yTBepXKaeHUn [lopsgka opraHuM3auum U OCYLLECTB/IEHMSA  06pa3oBaTe/lbHOM
[EeATeNbHOCTM MO OCHOBHbIM — 00Lleobpas3oBaTe/lbHbIM — NporpammaMm  —
obpasoBaTefibHbIM MpOrpaMmaM HayabHOro 006Lero, OCHOBHOIO OOLLEro u
cpeAHero 06LLero 06pasoBaHNs»;

- npukasa MuHnpoceelweHns Poccun ot 17.05.2012 Ne 413 «06
YTBEPXAEHUN (PefepasibHOro rocyAapCTBeHHOro 06pas3oBaTefibHOro craHgapTa
CpedHero o6ulero 06pa3oBaHMs» C WM3MEHEHWAMWU W AOMNOMHEeHMsIMU (Oanee —
®IOC CO0),

- npukasa MuHnpoceeweHns Poccum ot 18.05.2023 Ne 371 «O6
yTBEPXAEHUN (heflepasibHOM 06pa3oBaTeNlbHOM MporpaMmbl CpefHero oobuiero
06pa3oBaHns» C W3MEHEHWAMW, BHECEHHbIMU MpuKasamnm MUHNPOCBELLEHWS
Poccum o1 01.02.2024 Ne 62, o1 19.03.2024 Ne 171, ot 09.10.2024 Ne 704;

- CaHlnH 1.2.3685-21 «l['MrmeHn4eckne HopmatvBbl U TpeboBaHMA K
obecneyeHnto 6e3onacHoCTU U (M) 6e3BpedHOCTN [ANs 4venoBeka (aKTOpPOB
cpefbl 06UTaHWA», YTBEPXKAEHHbIX NOCTaHOB/IEHMEM [T1aBHOr0 rocy4apCTBEHHOIO
caHuTapHoro Bpayva P® ot 28.01.2021 Ne 2;

- CI124.2.4283-26 «CaHUTapHO-3NNAEMUONOINYECKe TpeboBaHUS K
OpraHu3auMsam BOCMUTAHUA W 00YyYeHWs, OTAbIXa W 0340POB/EHUA [eTeld ”
MOJIOAEXW», YTBEPXKAEHHbIX MOCTaHOB/eHWeM [NaBHOro rocyfapCTBEHHOrO
caHuTapHoro Bpayva Poccun o1 02.06.2026 Ne 19;

- KoHuenuuwn  npenogasaHWa  y4yebHOro  npegMera  «Xumus» B
obpasoBaTefibHbIX opraHmsauusax  Poccuidickon  defepaumu,  peanmnsyrowmx
OCHOBHble  00Lle06pa3oBaTe/ibHble  MPOrpaMMbl,  YTBEPXKAEHHON  PeLleHVeM
Konnernn MuHnpocseleHnsa Poccun, npotokon ot 03.12.2019 Ne MK-4BH (ganee
— KoHuenuusa npenogasaHus y4ebHOro npegmeTa « XUMmns»);



4

- OCHOBHOI 06pa3oBaTe/IbHON MporpaMmbl CpeaHero o6LLero obpasoBaHms
MMmHasum (ganee — OO COO MmHasnm);

- y4yeBHOro niaHa cpefHero obuiero obpasoBaHUs Ha TEKYLWMA YYeOHbIIA
rog ['mmHasuu,

- pabouert nporpaMMbl BOCNUTaHUA MMMHa3NK;

- (bepepanbHOM paboyein nporpamMbl cpeaHero obuiero obpas3oBaHUs Mo
yyebHOMY npeamety «Xumusa»  (6a30Bbli  ypoBeHb) and  10-11  knaccos
06pa3oBate/ibHbIX OpraHn3aLmia.

Mporpamma nNo XWMWUW Ha YPOBHE CcpedHero o6ulero o6pa3oBaHKUA
paspaboTaHa Ha OocHoBe ®defepasibHOr0 3akoHa OT 29.12.2012 Ne 273-d3 «06
o6pa3oBaHMM B Poccuiickoin ®defepaummn», TPeb0BaHWI K pe3y/ibTaTaM OCBOEHUS
(hegepanbHOM  06pa3oBaTe/ibHOM MporpaMmMbl CpefHEero oo6Lero o6pa3oBaHus
(PO COO), npeacrtaBneHHbIX B degepasibHOM — rOCYAapCTBEHHOM
obpasoBaTtesibHOM cTaHgapte COO, c¢ y4yétom KoHuenuun npenojaBaHus
yuyebHOro npeameta «XuMus» B 06pa3oBaTe/lbHbIX OpraHM3aumax PoCCUIACKOM
defepaynn, peaM3yOLLMX  OCHOBHble 06pa3oBaTesibHble  MpPorpammbl, WU
OCHOBHbIX MOJIOXKEHNA «CTpaTernm pasBuTUS BOCMUTAHUA B POCCUIACKOMN
depepaunn Ha nepuogd Ao 2025 roga» (PacnopspkeHue [MpaButensctBa P®
0T 29.05. 2015 Ne 996-p).

OcHOBY MoAxofoB K pa3paboTKe Mporpammbl MO XUMUKU, K OMpPefesieHnto
06LLel cTpaTernn obyyeHus, BOCNUTAHMS U PasBUTUSA 00yYatoLLMXCA CpeacTBaMu
y4yebHoro npegmeta «Xumma» ana 10-11 knaccos Ha 6a30BOM YPOBHE COCTaBUN
KOHUenTyasibHble nonioeHns ®roC COO o B3aMMO0OYCNOBNEHHOCTU LiENEN,
COepPXKaHWs, pe3ynbTaToB 00yyeHUs M TpPebOBaHM K YPOBHKO MOArOTOBKY
BbIMYCKHUKOB.

Xumnyeckoe 06pasoBaHue, nosnyyaemoe BbIMYCKHKaMK
06Lleobpa3oBaTe/lbHOM  OpraHu3auumn, ABNSETCA HEOTbEMIEMOM YacTbi KX
0bpazoBaHHOCTN. OHO CNYXWT  3aBepLialolyM  3TanoMm  peasmsaumm  Ha
COOTBETCTBYHOLLEM €My 06a30BOM YPOBHe K/IHOUYEBbIX LEHHOCTEN, MNPUCYLLMX
LIe/IOCTHOW CUCTEME XMMWYECKOro 06pa3oBaHus. ITU LEHHOCTM KacatoTCH
MO3HaHUA 3aKOHOB NPUPOAbI, (hOpMUPOBaHUA MUPOBO33PEHNA U 00LLE KyNbTypbl
YesioBeka, a TakXKe 3KOMOrnyeckKM 0OOCHOBAHHOIO OTHOLWIEHUA K CBOEMY
340pPOBbI0 U MPUPOAHOIN cpefe. PeannsyeTcs XMMUYECKoe 06pa3oBaHMe
0byJaroLmxca Ha ypoBHe cpefHero o6Liero obpasoBaHus cpeacTBaMy yyebHOro
npeameta «XuMus», COLepXKaHWe W TMOCTPOEHWe KOTOPOro OnpegeneHbl B
nporpaMMe Mo XMMUW C YYETOM CMEUU(UKMA HayKh XUMUKW, €& 3HaYeHUs B
MO3HAHUWN MPUPOAbI U B MaTepPUaibHOM >KM3HM OOLLECTBA, a TaKKe C YYETOM
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o6WMX Uenem M NPUHUMNOB, XapaKTepu3ylWMX COBPEMEHHOE COCTOSIHUE
CUCTEMbI CpefHero obLero obpasoBaHus B Poccuiickon degepaumm,

XVMUS KakK 3/IeEMEHT CMUCTEeMbl eCTECTBEHHbIX HayK UrpaeT 0cobyko posib B
COBPEMEHHOW UMBUIN3ALMK, B CO3[4aHMM HOBOW 06as3bl MaTepuasibHON Ky/bTypbl.
OHa BHOCMUT CBOI BK/ag, B (hOpMUpPOBaHMe pauyoHaIbHOTO0 Hay4YHOr0 MbILLIIEHWS,
B CO3JaHue Le/IOCTHOroO NpefAcTaB/ieHNs 06 OKPY>XKatoLLeM MUPE Kak O efMHCTBe
Npupoabl U YenoBeka, KOTOpoe (OPMUPYETCA B XMMUWM Ha OCHOBE MOHVWMaHWS
BELLECTBEHHOI0 COCTaBa OKPYXatoLero mvipa, OCO3HaHUA B3aMMOCBS3N MeXAY
CTPOEHMEM BELLECTB, UX CBOMCTBAMM 1 BO3MOXKHbIMM 061aCTAMU MPUMEHEHNS.

TecHO B3aMMOZENCTBYS C APYTMMWN eCTECTBEHHbIMW HayKaMu, XMMUA cTana
HEeOTbEM/IEMOI YaCTbi0 MUPOBOI Ky/NbTYpbl, HEOOXOANMbIM YC/IOBMEM YCMELLHOMO
TPYZa W >KU3HU Kaxgoro 4neHa obulectBa. COBpeMeHHas XMMUS Kak Hayka
co3upatenbHas, KaK Hayka BbICOKMX TEeXHONOMMA HarpaBfieHa Ha peLueHune
rnobasibHbIX NPO6/SEM YCTOMYMBOrO PasBUTUS YeNOBeYeCTBa — CbIPbEBOWA,
3HEPreTUYeCKOoi, NULLLEBOIA, IKOJTIOTMYECKO 6e30MacHOCTM 1 0XPaHbl 340P0BbS.

B cooTtBeTcTBUM C OOWMMWM LEeNsMM U MpUHUMNAMU CpefHero o6bLlero
o6paszoBaHus cofepxkaHune npeameta «Xummsa» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3yYeHNs) OPUEHTMPOBAHO MPeNMYLLECTBEHHO Ha OOLLEKYIbTYPHYHO MOArOTOBKY
obyyvaroLlmMxca, HeobxoAMMYyKO MM AN BbIpabOTKM  MMPOBO33PEHYECKUX
OPWEHTUPOB, YCMELHOr0 BK/IKOYEHUS B XXM3Hb COUMYMa, MPOLO/IKEHMA
06pa3oBaHuns B pa3/IMyHbIX 061aCTAX, HE CBA3aHHbIX HEMOCPEACTBEHHO C XMMUEN.

CoctaBnalowmmMmn  npegmeta  «XUMus»  ABNAKOTCA  6a30Bble  KypCbl —
«OpraHuyeckas xumus» 1 «O6Was M HeopraHM4Yeckas XvWMUS», OCHOBHbIM
KOMMOHEHTOM COZepXaHusA KOTOPbIX SBMAKOTCA OCHOBbI 6a30BO HAyKWU: cUCTeMa
3HaHW MO0 HeOpPraHMYecKom XMMUKN (C BKNKOYEHMEM 3HAHWUIA U3 O6LLEN XUMUK) W
OpraHn4eckon xummn. PopMmMpoBaHNe AaHHON CUCTEMbl 3HAHWUA NPU U3YUeHUN
npeameTa ob6ecrneynBaeT BO3MOXXHOCTb PacCMOTPEHUs BCEro MHOroobpasus
BELLIECTB Ha OCHOBE OOLLMX NOHATWIA, 3aKOHOB 1 TEOPUI XMMUMN.

CTpyKTypa codepXaHuns KypcoB — «OpraHu4yeckas Xumus» 1 «O6Las u
HeopraHnyeckas Xumus» CcopmMyMpoBaHa B NporpaMme Mo XMMMM Ha OCHOBE
CUCTEMHOTO MOAX0A4a K W3y4YeHUIO Y4yebGHOro matepvana W 06YycC/oB/eHa
NCTOPUYECKM  OOOCHOBAHHLIM  PasBUTMEM  3HAHWA  HA  OMpefenéHHbIX
TEOPEeTUYECKMX YPOBHAX. Tak, B KypCe OpraHM4yeCKOn XMMUW BeLLeCcTBa
paccMaTpuBalOTCA Ha YPOBHE K/acCMYECKOW Teopun CTPOEHMSI OpraHuYecKmx
COEIMHEHW, a TakkKe Ha YpPOBHe CTEPEOXUMUYECKMX W  3NeKTPOHHbIX
npeLcTaBNeHnin 0 CTpoeHUM BellecTB. CBefieHus 06 wM3yvaemblX B Kypce
BeLLecTBax [at0TCA B pasBUTMU — OT YI/1IEBOAOPOAOB A0 C/IOXKHbLIX 6UONOrNYECKU
aKTUBHbIX COeAVMHEHNA. B Kypce OpraHM4eckon XMMUW MOMy4varoT pasBuTUe
cthopMmpoBaHHbIe Ha YPOBHE OCHOBHOrO 06Lero obpasoBaHUs rnepBoHaYasibHble
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NPeACTaBNEHNS O XMMUYECKOW CBA3M, KNacCU(MKALMOHHbLIX MPU3HaKax BELLECTB,
3aBMCMMOCTW CBOMCTB BELLECTB OT MX CTPOEHWUS, O XMUMMUYECKOIN peakuun,

MoA HOBbIM YrNOM 3peHUs B npeamMeTe «Xumus» 6a30BOro YpPOBHS
paccMaTpuBaeTCAd W3YYeHHbIA Ha YPOBHE OCHOBHOro 06Llero o6pa3oBaHMs
TEOpeTUYeCKNA matepuan U (haKTONOrMYeckue CBeAeHVUsS O BellecTBax W
XMMUYECKOW peakumn. Tak, B 4YaCTHOCTW, B Kypce «O6Las 1 HeopraHu4yeckas
XUMUS»  00ydvatomMmMea  MpefocTaBnseTcs BO3MOXHOCTb 0CO3HaTb 3HaueHue
NepuoANYECcKOro 3akoHa C OOLLETEOPETUYECKMUX U METOAO0NOrMYECKUX MNO3NLIUN,
rnyo)ke TMOHATb WCTOPUYECKOE W3MEHeHWe (QYHKUMIA 3TOr0 3akoHa — OT
0606LLaroLen 40 0OBbACHAOLLEN Y NPOTrHO3NPYOLLEN.

EanHas cucTema 3HaHWIA O BaXXHEMLUMX BELLECTBAX, MX COCTaBe, CTPOEHUN,
CBOMCTBAX W MPUMEHEHUN, & TaKXKe O XUMWYECKUX peakumsax, UX CYLLHOCTM W
3aKOHOMEPHOCTAX MNPOTEKaHMA AaononHaeTcd B Kypcax 10 wm 11 Knaccos
aleMeHTaMM  COZEPXKaHUA, WUMEIOLWMMN  KY/IbTYPOJIOTUYECKUIA U MPUKNALHON
Xapaktep. 3TW 3HaHWA CMOCOOCTBYKOT MOHMMAHWUIO B3aMMOCBA3N XUMWUK C
APYrMMU HayKaMK, packpblBalOT e€ posb B MO3HaBaTe/IbHON W MPaKTUYEeCKOMN
[EeATeNbHOCTN YeNoBeKa, CrocOOCTBYHOT BOCMUTAHWUIO YBAXEHMSI K MpoLieccy
TBOpPYECTBA B 06/1aCTV TEOPUM U NPAKTUYECKUX NMPUNOXKEHUA XUMWUK, NOMOratoT
BbIMYCKHWKY OpPWEHTUPOBATbCA B OOLWECTBEHHO W JINYHOCTHO 3HAYMMbIX
npobnemax, CBsi3aHHbIX C XUMMWEN, KPUTUYECKM OCMbICNMBATL WHQOPMaUMIO 1
NPUMEHATb €€ 15 MOMOJSIHEHUS 3HaHWIA, PEeLUeHNs WHTENNEKTYaNlbHbIX W
aKCNepuUMeHTa/IbHbIX UCCNefoBaTeNbCKUX 3aaa4. B Lenom cogepxxaHue yyebHOro
npegmeta  «XUMUSA»  [AHHOTO  YPOBHA  M3YYeHWA  OPMEHTUPOBAHO  Ha
(hopMUpOoBaHMe Y 00YyYarOLLMXCA MUPOBO33PEHYECKOW OCHOBbI A1 MOHUMaHMWS
(hMNoCOCKUX MNAER, TakMX KakK: MaTepuasibHOe eAWUHCTBO HEeOpraHW4eckoro u
OpraHn4eckoro Mwupa, 006YC/OB/EHHOCTb CBOWCTB BELECTB WX COCTaBOM U
CTPOEHMEM, TMO3HABaeMOCTb TMPUPOAHbLIX ABMEHUA MYTEM 3KCMEPUMEHTA U
PELIeHNs NPOTMBOPEYMIA MEXAY HOBbIMM  (hakKTaMU U TeOPeTUYECKUMU
NpeAnocbI/IKamMy, 0CO3HaHME PO XMMUM B PELLEHNM 3KOMOrMYecKnx npobnem, a
TaKke NPo6siem COepeXxXeHnst SHEPreTUYECKNX PecypcoB, Cbipbs, CO34aHNA HOBbIX
TEXHO/IOM M 1 MaTepuasoB.

B nnaHe peweHns 3adady  BOCMWTaHWA, PasBUTUA U coumanmnsaumm
00yyYaroLMXCA MPUHATbIE MPOrpaMMoOi MO XMMUW MOAXOA4bl K OMpefesieHunto
CoAepXaHus W MOCTPOEHUs npeameTa MpedycmatpuBatoT  (POPMUpPOBaHME
YH/BEPCA/IbHbIX  YYEOHbIX [OEWACTBUA, WUMeloWmMX 6a30BOe 3HayeHue [ANs
PasIMYHbIX BWAOB AEATENbHOCTU: pelleHns npobnem, MNOWUCKa, aHamsa |
06paboTKM MH(hopMaLMK, HEOBXOAMMbIX A5 NPUOBPETEHNSA OMbITa NPaKTUYECKOM
N NCCNefoBaTeNIbCKON AeATeNbHOCTH, 3aHMMAaloLLel BaXKHOE MeCTO B MO3HaHUK
XUMUMN,
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B npakTvKe npenogaBaHMsi XMMUWM Kak Ha YPOBHE OCHOBHOMO OOLLEro
06pa3oBaHuA, Tak N Ha YPOBHe CpeaHero 06Lero obpasosaHns, Npu onpeaeeHnn
COlePXKaTeNbHON XapaKTePUCTUKM Lenerd U3ydyeHns npeamMeTa Harpas/eHVeM
MepBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO MPU3HAETCA (DOPMUPOBAHWE OCHOB
XUMUYECKOW HayKM KaK 06/1aCTV COBPEMEHHOIO eCTEeCTBO3HaHMSA, MPaKTUYeCKoM
[eATeNIbHOCTN YeNoBeKa M Kak O4HOro M3 KOMMOHEHTOB MUPOBOW KynbTypbl. C
METOMYECKON TOYKM 3peHUs TakoW MOAXOA K OrMpefeneHuto Leneil nu3y4veHus
npegMeTa AB/SETCA BMNO/HE OMnpaBAaHHbIM.

CorfacHoO [aHHON TOYKEe 3PEHUst TNaBHbIMU LENSMU U3yyeHust npeameTa
«XnMUs» Ha 6a30B0M ypoBHe (10 —11 Kn.) ABNAKOTCS:

(hOPMUPOBAHME  CUCTEMblI  XMMWYECKMX  3HAHWUMA  KakK  BadKHeWLUei
COCTaBNAOLLEN eCTECTBEHHO-HAYYHOW KapTWHbI MUPa, B OCHOBE KOTOPOIA
nexkat K/yeBble NMOHATUA, (PYHAAMEHTa/IbHbIE 3aKOHbI U TEOPUM XUMUMK,
OCBOEHME fi3blKa HayKuW, YCBOEHME W MOHWMAaHWE CYLLHOCTU AOCTYMHbIX
006006LEeHNA MNPOBO33PEHYUECKOIO XapakTepa, 03HAKOMJIEHME C UCTOPUENR
NX Pa3BUTUSA N CTAHOB/IEHNS;

(hopmmpoBaHMe 1 pa3BUTME NPeACTaBNEHNA O HAYUYHbIX MeToAax No3HaHWA
BELECTB U XUMMUYECKUX peakumid, HeobXoAuMMbIX A1 NPUoOpeTeHus
YMEHWA OPUEHTUPOBATLCA B MUPE BELLECTB U XUMUYECKUX SBMEHWUN,
MMEIOLLMX MECTO B NPUPOJE, B NPAKTUYECKOW 1N NOBCEAHEBHOM YXU3HU;
pasBuTME YMEHWI 1N CNOCOBOB AeATEeNIbHOCTU, CBA3aHHbIX C Hab/O4eHVEM U
OOBACHEHMEM  XMMMWYECKOTO  3KCMEPUMEHTa, COOMIOAEeHVEM  NpaBus
6e30nacHOro obpaltleHus ¢ BeLLECTBaMN.

Hapagy ¢ aTum, cogepykartesibHas XapakTepucTuKa Leneri 1 3agad u3yyeHus
npegMeTa B nporpamme no XMMMK YTOYHEHA Y CKOPPEKTUPOBaHa B COOTBETCTBUM
C HOBbIMW MpUopUTETaMN B CUCTEME CpefHero obulero obpazoBaHus. CerogHsa B
npenofjaBaHNM XUMWM B OOMbLIE  CTeneHW  OTAAETCA  MpeanodTeHue
MPaKTUYeCKON KOMMOHEHTE COfAepXKaHusi 00y4veHUsi, OPUEHTMPOBAHHOW Ha
MOArOTOBKY BbIMYCKHMKa 00Lle06pa3oBaTe/lbHOM OpraHu3aumn, BMaferoLLero He
HabopoM 3HaHWA, a (YHKUMOHa/IbHOW rPamMOTHOCTbIO, TO eCTb crocobammn u
YMEHUAMU aKTUBHOIO MOSYYEHUS 3HAHWUIA U NPUMEHEHUS UX B PeaslbHON dXMU3HM
AN PeLLEHNS NPaKTUYECKUX 3aau.

B cBA3M C 3TUM npu u3yyeHUn npepmeta «XUMUA» LOMUHUPYLOLLee
3HaYeHe NPMOBPETAIOT TakKe Lenn 1 3aaum, Kak:

afantayms obyyarowmxca K yCnoBusaM AVHAMUYHO Pa3BMBatOLLErocs MUpa,
(hopMMpoOBaHMe  WHTENNIEKTYa/lbHO  PasBUTOM  JINYHOCTWU,  TFOTOBOW K
camMo06pa3oBaHuNI0, COTPYLHUYECTBY, CaMOCTOSATE/IbBHOMY MPUHATUIO FPaMOTHBIX
PELLEHNIA B KOHKPETHbIX XXMU3HEHHbIX CUTYaLUaX, CBA3aHHbIX C BELLEeCTBaMU N KX
NMPUMEHEHVEM;
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(hopMupoBaHMe Yy  OOy4alOLMXCA  KNHOYEBbIX  HaBblKOB  (K/THOYEBbIX
KOMMETEHUMI), UMEKLWMX YHUBEpPCa/lbHOE 3HayeHWe [11 Pa3/INYHbIX BUAOB
[EeATeNIbHOCTU: peLleHns npobnem, Novcka, aHanmnsa n o06paboTkM MHGopMaLmn,
HeoOXOAUMbIX [4NS MPUOOPETEHNA OnbiTa AeATeNbHOCTW, KOTOpas 3aHUMaeT
Ba)XXHOE MECTO B MO3HAHUM XUMWUK, a Takke [N OUEHKA C MO3nLMiA
9KO/NOrMyecKoin 6e30MacHOCT XapakTepa B/IUSHUA BELWECTB U XUMUYECKUX
MPOLLECCOB Ha OpraHM3M YesioBeka v NPUPOLHYLO cpesy;

pa3BMTME MNO3HABATeNbHbIX WHTEPECOB, WHTENIEKTYaSIbHbIX U TBOPYECKUX
CMOCOBHOCTeN 00yYatoLMXCSA: CNOCOOHOCTN CaMOCTOATE/IbHO NMPUOOPeTaTb HOBbIE
3HaHUA NO XMMWW B COOTBETCTBUM C YKN3HEHHLIMW NOTPEBHOCTAMM, UCNONb30BaThb
COBPEMEHHbIE MH(OPMaLMOHHbIE TEXHOMIOTUK NS MOMCKA U aHaIn3a yyebHon v
Hay4HO-NONYNAPHON MH(OPMAaLUN XMMUYECKOTO COAEPXKAHNS;

(hopMUpOoBaHMe 1 pasBuTHEe Y 00YYaKOLLIMXCA acCOLMATUBHOIO U JIOTMYECKOro
MbILLNeHNA, Habnto4aTeIbHOCTM, COOPAHHOCTU, aKKYpPaTHOCTW, KOTOPble 0CO6EHHO
HeoOX0AUMbI, B 4aCTHOCTW, MPU MIaHWPOBaHUU W MPOBELEHUN XMMMWUYECKOrO
3KCMEPUMEHTA;

BOCNUTaHWe Yy 00ydyarolmxcad  YOeXAEHHOCTM B FYMaHUCTUYECKOM
HarnpaB/fIEHHOCTN XMMUW, €€ BAXXHOW POSIN B PeLIeHUU r1o6asbHbIX Npobsiem
paunoHaIbHOro NPUPOLOMO/b30BaHUSA, MOMOHEHNS SHEPTETUYECKMX PECYPCOB U
COXpaHeHUs MNPUPOLHOr0 pPaBHOBECUS, OCO3HaHWUA HE06X04MMOCTU BepeXxHOro
OTHOLUEHUA K MPUPOLe W CBOEMY 3[0POBbI0, a Takxe MpuobpeTeHWs OnbliTa
MCNONb30BaHUA MOJSTYYEHHbIX 3HAHWA AN MPUHATMS TPaMOTHbIX PeLUeHniA B
CUTYaLMAX, CBA3AHHbLIX C XUMUYECKUMU ABNEHUSMNA.

B yuyebHOM nnaHe cpeaHero o6ulero o6pas3oBaHMs npeaMeT «XUMUSA»
6a30B0Oro YpoBHSA BXOAMT B COCTaB NpeAMeTHON 061acTn «ECTeCTBEHHO-HAYUHble
npeaMeTbI».

OObLee YMCIO YacoB, OTBEAEHHBIX /15 U3YUYEeHUs XUMUMK, Ha 6a30BOM YPOBHe
cpeaHero obulero obpasosaHus, cocTaBnseT 68 yacos: B 10 knacce — 34 yaca (1
yac B Heflento), B 11 knacce — 34 yaca (1 yac B Hefento).



COOEP>XAHWVE OBYUEHUNA
10 KNTACC
OPI'AHNYECKAA XNMINA

TeopeTnYeCKMe OCHOBbI OPraHNYecKom XMmMmm

MpesmeT OpraHMYecKo XMMUN: eé BO3HWKHOBEHMWE, pa3BUTUE N 3HAYEHUE B
MONYYEHNUN HOBLIX BELLECTB M MaTepuasoB. Teopus CTPOEHUA OpraHUYecKmX
coeanHeHunin A. M. byTnepoBa, eé 0OCHOBHbIE NMOM0XeHWs. CTPYKTYPHbIe (hopMy bl
opraHuyeckux Bewlects. [omonorua, wusomepus. XuMUYecKas CBA3b B
OpraHMyecKmx cCoeNHeHUAX — OAMHAPHbIE N KPaTHbIe CBA3N.

MpefcTaBneHne 0 KnaccuuKaumMm opraHMYeckux BeLLecTB. HomeHknaTypa
OpPraHMYyecKnx COeAMHEHWUN (CUcTeMaTMyeckas) W  TpUBMASIbHblE HAa3BaHWA
BaXKHENLLMX NpefCcTaBUTENEN KNacCOB OPraHNYeCcKnX BELLECTB.

JKcnepMeHTa/lbHbIE MeTOAbl W3YYeHWS BELEeCTB M WX MNPeBpaLLeHNiA:;
O3HaKOM/leHMe C o6pasuamMn OpraHUYecKMx BeLllecTB W MaTepuaiaMyv Ha WX
OCHOBe, MOJE/NMPOBaHNe MOJIEKY/T OpraHMYecKMX BeLLecTB, HabMogeHVe 1
onucaHne LEeMOHCTPALMOHHbLIX OMbITOB MO NPeBpaLleHNo OpraHNYeCcKNX BeLLECTB
npwu HarpesaHUK (NaasneHne, 00yrIMBaHNe U rOPEHNe).

Yrnesogopoabl

AJlKaHbl: COCTaB W CTPOEHWe, TOMOSOrMYecku pag. MeTaH M aTaH —
npocTelilue MPeACcTaBUTENN ankaHOB: (M3MYECKME U XMMUYECKMe CBOMCTBA
(peakumm 3amelLeHMss WU TOpPeHWs), HaxoXaeHve B Mpupoge, MONyYeHWe W
NMPUMEHEHMNE.

AJIKEHbI: COCTaB U CTPOEHWE, rOMOSIONMYECKNA PsAL. DTUIEH U MPONUIeH —
npocTelilue NPeACcTaBUTENN aNKeHOB: (U3MYECKME U XMMUYECKMe CBOMCTBA
(peakumv  rMopvpoOBaHMS,  FaIOrEHNPOBaHWA, ruUapaTauun, OKWUCIEHUA U
nonnmepusaunmn), nonyyeHne u NPUMeHeHue.

AnkagveHol: 6ytagmeH-1,3 n metunbytagueH-1,3: CTpoeHue, BaXHeWLIue
XMMUYEeCKNe CBOWCTBA (peakums nonvmMepusauuu). MonyyveHne CUHTETUYECKOrO
KayuyKa U pesuHbil.

ANKWHBI: COCTaB M 0COBEHHOCTU CTPOEHMS, FTOMOMOTMYECKUIA psAg,. ALETUIEH
— MNPOCTENLWNA MpPeLCTaBUTENlb aTKMHOB: COCTaB, CTPOEHWe, (U3NYECKue W
XMUMUYECKNe CBOMCTBA (peakumn ruapupoBaHuns, raloreHnpoBaHns, rmaparaumn,
ropeHus), Nosy4YeHne 1 NpUMeHeHwe.

ApeHbl. BeH30/1: cOCTaB, CTPOEHUe, (PU3NYECKMEe U XUMUYECKMEe CBOWCTBA
(peakummn rasioreHMpoBaHnUA N HUTPOBAHKA), MONYYeHWe N NPUMeHeHne. Tonyon:
coCTas, CTpOeHMe, (M3MYeCKMe W XMMUYEecKue CBOWCTBA  (peakuuu
ra/OreHNPoBaHNA 1 HUTPOBAHWA), MNOJMyYeHWe W NpuUMeHeHne. TOKCUYHOCTb
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apeHoB. [eHeTu4yeckasa CBA3b MeXAy YrneBoAopofamMu, MpUHaLIexalmumMm K
pa3/IMyYHbIM Knaccam.

MpuvpoaHble MUCTOYHUKKU YrneBoAOpPOLOB. [MPUPOAHbLIA a3 M MomnyTHbIe
HeTAHbIE rasbl. He(hTb 1 eé npoucxoxxaeHne. Crnocobbl nepepaboTkyM HedTu:
MeperoHKa, KPeKUHr (TepMUYECKWUiA, KaTaIMTUYecKnin), nuposms. [pogyKTbl
nepepaboTKn HepTU, NX NPUMEHEHME B NMPOMbILLIEHHOCTN U B 6bITY. KaMeHHbI
Yro/ib 1 MPOAYKTbI €ro nepepadoTKu.

JKCnepuUMeHTa/lbHble METOAbl M3yYeHUst BELeCcTB M UX MNPEeBPaLLEHWIA:
O3HaKOM/leHMe C obpasuamm MnacTMacc, KayyykoB W Pe3uHbl, KOJINeKUUK
«HepTb» ©N  «YTOMb»,  MOAENMPOBaHWE  MOJSIEKYN  YrNeBOJOPOAOB U
ra/loreHoNPOM3BOAHbIX, NPOBeLeHEe NPaKTUYeCKOW PaboTbl: NOMyYeHUe aTuneHa
N U3yYeHMe ero CBOWCTB.

PacuéTHble 3aga4un.

BbluncneHnss Mo ypaBHEHUIO XWMUYECKOM peakumy (maccbl, 00BbEMa,
KO/IMYecTBa MCXOLHOr0 BeLLEeCcTBa MM NPOAYKTa peakumu rno M3BecTHbIM Macce,
06bEMY, KOMIMYECTBY OA4HOI0 13 UCXOAHbIX BELLECTB UM NPOAYKTOB peakuum).

Kuncnopogcogepxkatime opraHn4ecKue coeguHeHus

MpegenbHble O4HOATOMHbIE CNUPTLL. MeTaHON W 3TaHOM: CTPOEHMUe,
(hmM3nyeckne U XUMUYECKMEe CBOWCTBA (peakumMu C akTMBHbIMWU MeTaniamu,
rasloreHoBOA0OpoAaMu, rOpPeHUe), npuMeHeHVe. BoLOpPOAHbIE CBA3N  MeXAy
MosieKyilamy cnupToB. [eicTB1e MeTaHOMa U 3TaHO/1a Ha OPraHn3M YenoBekKa.

MHOroaToMHble  CNUPTLI.  STUNEHTMKONb U TNULUEPUH:  CTPOEHMUE,
(hm3nyeckne M XMMUYECKMe CBOMCTBA (B3aMMOAENCTBME CO  LUE/IOYHbIMY
MeTa/llaMK, KayeCTBEHHas peakums Ha MHOroaTOMHble CrvpThl). [encTBue Ha
opraHu3m yenoseka. [MprmeHeHWe rAULEPUHA U 3TUNEHTIMKONA.

®eHoN: CTPOEHWe MONEKy/bl, (U3NYECKMEe W  XMMUYECKMe CBOWCTBA.
TOKCMYHOCTb (PeHona. MNMprmeHeHe deHona.

Anbgerngbl M KeTOHbl. dopmanbierng, aueTtanbferui: CTPOeHue,
(hbm3nyecKkne N XMMUYECKME CBOWCTBA (peakumn OKUC/IEHWA N BOCCTAHOB/EHWUS,
KayeCTBeHHbIe peakLuum), NoslyvyeHne n NpUMeHeHue,

O[HOOCHOBHbIe npefenbHble  KapObOHOBble  KWCMNOTbl.  MypaBbUHas U
YKCYCHasi KUC/OTbI: CTPOEHMe, (PU3NYECKMEe N XUMUYECKMe CBOMCTBa (CBOMCTBA,
06LLUMe Ans Knacca KUCOT, peakums aTepudukaumm), nofyvyeHne n npuMeHeHue.
CTeapnHoBas 1 0fIeMHOBas KUCMOTbl Kak MpeiCTaBUTENN BbICLUMX KapbOHOBbIX
K1CNOT. Mblfia KakK CO/M BbICLLUMX KAPOOHOBBIX KUCMOT, X MOKOLLee AeNCTBYE.

CnoxHble 3upbl Kak MpPou3BOAHbIE KapbOHOBLIX KUCIOT. [mMaponus
CMIOXHbIX 3(MPOB. XKunpbl. MMApoan3 XXMpoBs. NprmeHeHKe XNPoB. bruonormnyeckas
POSIb XXNPOB.
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Yrneeogpl: coctae, Knaccupukauma — yrnesogoB  (MOHO-, Au- M
nosmcaxapugbl). 'NOKo3a — NPOCTenLWniA MOHOCaxapug: 0CO6eHHOCTN CTPOEHNS
MOSIEKY b,  (PU3NYECKMe W XMMUYeCKue CBOWCTBa  (B3aMMoOLeincTeve ¢
rmgpokcugom meau(ll), okucneHne amMmuadHbIM pacTBopoM okcupa cepebpa(l),
BOCCTaHOB/IEHVE, OPOXEHWe T[/H0KO3bl), HaxOXXAeHVe B MNpUpoAe, NPUMEHeHNE,
bronornyeckas posnb. PoToCUHTE3. PPYKTO3a KaK M30MEpP T/H0KO3bI.

Kpaxman u uenntonosa Kak npupogHole nonmmepsl. CTpoeHre Kpaxmana u
Lenntonosbl. Pu3nyeckme © XMMUYECKMEe CBOWCTBA Kpaxmana (rMaponus,
KauyeCTBEHHasA peakLuus ¢ MOLOM).

JKcnepMeHTa/lbHbIE MeTOAbl W3YYeHWS BEWEeCTB M WX MNPeBpaLLeHNiA:;
npoBefeHune, HabMOLeHNe N OMWCaHWe [eMOHCTPALMOHHBLIX OMbITOB: TOPEeHune
CMUPTOB, KauyeCTBEHHblE peakuun OLHOATOMHbIX CMNUPTOB (OKUC/EHWE 3TaHOsa
okcngom megu(ll)), MHOroatoMHbIX CNUPTOB (B3aMMOAENCTBME T/MLEPMHA C
rngpokcngom meau(ll)), anbaerngos (OKUCNeHNe aMMUadHbIM PacTBOPOM OKCUAA
cepebpa(l) v rugpokcngom wmeau(ll), B3anmopenCTBME Kpaxmasia C WOAOM),
NnpoBeeHNe NPaKTUYECKO paboTbl: CBOMCTBA pacTBOpa YKCYCHOW KUCNOTbI.

PacyéTHble 3ada4n.

BbluncneHnss Mo ypaBHEHUIO XWMUYECKOM peakumy (maccbl, 00BbEMa,
KO/IMYecTBa MCXOLHOr0 BeLLEeCcTBa UM NPOAYKTa peakumu no M3BecTHbIM Macce,
06bEMY, KOMIMYECTBY OA4HOI0 13 UCXOAHbIX BELLECTB UM NPOAYKTOB peakuum).

A30TCoepKaLlme opraHnyeckmne CoOeUHeHS.

AMUWHOKMCNOTLI KaK aM(OTepHble OpraHuyeckne coegunHeHus. Pusnyeckme
N XUMWYECKME CBOMCTBA aMMHOKWUCMOT (Ha npumepe ranumHa). bronorunyeckoe
3HayeHne aMMHOKMCNOT. MenTuapl.

Benkn Kak NpupoAHble BbICOKOMOJIEKYNAPHbIE COeAuHeHus. [lepBuyHas,
BTOPMYHAsA W TpeTuYHas CTPyKTypa OefkoB. XMMUYeCcKue CBOWCTBA OE/IKOB:
rMAPONN3, fleHaTypauus, KayeCcTBeHHbIe peakUmm Ha 6esKu.

JKcnepMeHTa/lbHbIE METOAbl W3YYeHWs BELEeCTB M WX MNPeBpaLLeHNii:;
Habn4eHne 1 onmncaHne AeMOHCTPALMOHHBIX OMbITOB: AeHaTypauuns 6e/KoB npu
HarpeBaHun, LBETHbIE peakuunn 6esKoB.

BbICOKOMOEKYISIPHbIE COeANHEHUS

OCHOBHbIE MOHATUA XUMWUW BbICOKOMONEKYNAPHBIX COEAVMHEHWIA: MOHOMeEP,
nonnmep, CTPYKTYPHOe 3BEHO, CTEMEHb NOMMMEPU3ALNN, CPeaHASA MONeKyNspHas
macca. OCHOBHble METOAbl CWHTE3a BbICOKOMONEKYNAPHBLIX COEAUHEHUA —
nosMMepusauLms 1 NosIMKOHAeHcauums.

JKCnepuUMeHTa/lbHble METOAbl M3yYeHUs BELeCTB M UX  MNPeBPaLLEHWiA:
O3HaKoM/iIeHMe ¢ obpasuamy NPUPOAHbLIX Y UCKYCCTBEHHbLIX BOJIOKOH, MyacTmacc,
Kay4yKOB.

MexXnpeLMeTHbIe CBA3N.
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Peanunsaums MexxnpegMeTHbIX CBA3e MPU U3yYeHUN OpraHNYecKoin XMMmmn B
10 Kknacce OCYLLECTBNAETCH Yepe3 WCMONb30BaHME KaK OO6LMX eCTeCTBEHHO-
Hay4HbIX MOHATWUIA, TaK WU MOHATWIA, ABNAIOWMUXCA CUCTEMHBIMU ANA OTAE/bHbIX
NpeAMETOB €CTECTBEHHO-HAYUYHOI 0 LKA,

OO6Lne ecTeCTBEHHO-Hay4YHble MOHATUA: ABMEHME, HAYYHbIA (PaKT, rMnoTesa,
3aKOH, Teopus, aHa/n3, CUHTE3, KnaccupuKalms, NepuognyHoCTb, HabnaeHve,
N3MepeHune, IKCNePUMEHT, MOAENNPOBaHNE.

®du3mka: Matepus, 3Heprus, Macca, aTtoM, 3/IEKTPOH,  MOJIEKYNa,
3HEPreTMyYeCcKMn YpPOBEHb, BELLECTBO, Teno, 0O0bEM, arperaTtHoe COCTOSHME
BELLECTBa, (PM3nyecKme BENMUYUHBI N eANHIULbI X U3MEPEHNS.

Buonorus: knetka, opraHusm, 6uocdgepa, 06MeH BeLLeCTB B OpraHusMme,
(DOTOCMHTE3, OMONOrMYEeCKN akTuBHble BellecTBa (6enku, YrneBodbl, >XMpbl,
(PEPMEHTBI).

["eorpamsa: MuHepasbl, FOPHbIE MOPOAbI, NMOME3HbIE UCKOMaeMble, TOMANBO,
pecypcel.

TexHoMorns: nuilesble MPOAYKTbl, OCHOBbl PauUOHA/IbHOrO MUTaHUS,
MOIOLLME CPeACTBa, NIEKAPCTBEHHbIE M KOCMETMYECKMe Npenapartbl, Matepuasbl U3
NCKYCCTBEHHbIX N CUHTETUYECKNX BO/TOKOH.

11 KNNTACC
OBWAA N HEOPI AHNYECKAA XMWHA

TeopeTnyeckne 0CHOBbI XMMUN

XUMUYECKNA 31eMeHT. ATOM. HAApo artoma, W30TOMbl. DNEKTPOHHas
000/104Ka. DHEpreTuyeckmne ypoBHKU, NOAYPOBHU. ATOMHbIe opbuTtanu, s-, p-, d-
anemeHTbl. OCO6eHHOCTM pacnpeseneHns 3/1eKTPOHOB Mo opouTanaM B aToMax
3/IEMEHTOB MePBbIX YETbIPEX NMEPUOAOB. DNEKTPOHHASA KOH(UTYypaLmsa aTOMOB.

Mepuroanyeckunin 3akoH 1 lMNMepnogmyeckass CUCTeEMa XMMUYECKUX 3IEMEHTOB
O. N. MeHpeneeBa. CBsA3b NepMoanYeckoro 3akoHa v Nepmuoanyeckoin cUCTeMb!
XUMUYECKNX anemeHToB [l. . MeHpeneeBa C COBPEMEHHON TeOpUEN CTPOEHMS
aToMOB. 3aKOHOMEPHOCTU W3MEHEHMsi CBOWCTB XUMWYECKUX 3/IEMEHTOB MU
0bpasyembIX VMW MPOCTbIX W CMIOXHbIX BELECTB MO rpynnam u Mepuogam.
3HauyeHVe NepruoanYeCcKoro 3aKoHa B PasBUTUN HayKMW.

CTpoeHve BewjectBa. XuMU4Yeckas CBA3b. Bufbl XUMWYECKOW CBA3N
(KoBaleHTHas HenonsapHas M MNOMApPHas, WOHHasA, MeTa/inmyeckas). MexaHu3mbl
06pa3oBaHNsl  KOBA/IEHTHOM XMMUYECKOW CBA3N (OOMEHHbIA U [OHOPHO-
aKLenTopHbIn). BopopoaHas cBA3b. BafieHTHOCTb. 3NeKTPOOTPULATENBHOCTb.
CteneHb OKUCNEHWUA. IOHbI: KATUOHbLI U aHUOHBI.
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BellectBa MONEKYNAPHOTO W HEMOJIEKYNSAPHOTO  CTPOeHUs.  3aKOoH
MOCTOAHCTBA COCTaBa BeLLecTBa. TUMbl KPUCTAN/IMYECKUX PELLETOK. 3aBUCUMOCTb
CBOWCTBA BELLECTB OT TUMNA KPUCTa/ININYECKON PELUETKN.

[MoHATME O AMcnepCHbIX cucTeMax. VICTMHHBLIE WU KONTOUAHBLIE PacTBOpbI.
MaccoBas o4 BelLleCTBa B pacTBOpe.

Knaccniurkaums HeopraHMyeckunx COeIMHEHWA. HomeHKnaTypa
HeopraHMyeckux BeLLecTB. [eHeTMyeckas CBA3b HeopraHuW4yeckux BeLLECTB,
npuHagnexatimx K pasiMyHbIM Knaccam.

Xumnyeckas  peakums.  Knaccuukaums  XMMUYECKUMX — peakumi B
HeopraHM4yecKoW M OPraHN4Yeckon XMMuK. 3aKOH COXPaHeHWs MacCbl BELLECTB,
3aKOH COXpaHeHWA 1 NPeBpaLLeHnsa 3HEPTUN NPU XUMUYECKUX PeaKLMAX.

CKOpOCTb peakumu, eé 3aBUCUMOCTb OT pasnyHbIX (PakToposB. ObpaTnmble
peakunn. XMMUYeCKoe paBHOBeECKE. PaKTOopbl, BAUAIOLME HA COCTOAHME
XMMWYECKoro pasHosecus. INpuHumn Jle LaTtense.

AnekTponutmnyeckas guccoumnaums. CunbHble 1 cnabble anekTponntel. Cpepa
BOAHbIX PACTBOPOB BELLECTB: KuCNas, HelTpasibHas, LenoYHas.

OKMCNNTENbHO-BOCCTAaHOBUTENbHbIE peakLnn.

JKcnepMeHTa/lbHbIE METOAbl W3YYeHWS BELEeCTB W WX MNPeBPaLLeHNiA:;
AeMOHCTpauma Tabnuu, «lMeprogmyeckas cuctema XMMUYECKMX aneMeHTos . W.
MeHeneeBa», M3y4yeHWe MOAENe KPUCTA/IIMYECKUX PeLLETOK, HabnogeHne K
ornmcaHve LeMOHCTPALMOHHbLIX 1 N1abopaTopHBIX OMbITOB (Pas/ioKeHMe nepokcmaa
BOZOpOoJa B NMPUCYTCTBUUN KaTa/im3aTopa, onpeaeneHne cpeibl pacTBOPOB BELLECTB
C MOMOLLbKD YHMBEPCA/IbHOTO WHAMKATOPa, peakumMM WOHHOro 06MeHa),
NnpoBefeHNe NPaKTUYeCKon paboTbl «BAnsAHME pasNyHbIX (haKTOPOB Ha CKOPOCTb
XUMUYECKOI peakLmm.

PacyéTHble 3aia4n.

PacyéTbl MO YypaBHEHUAM XMMUYECKMX peakuuin, B TOM 4ucne
TEPMOXMMUYECKNE PaCUYETbl, PacyéTbl C WCMO/b30BaHWEM MNOHATUA «MacCOBas
[0N4 BeLLEeCTBa».

HeopraHunyeckasa xmumusa

HemeTannbl. TlonoxeHne HemeTannoB B  [lepnogmMyeckor  cucTeme
XUMUYECKNX 3nemeHToB [. M. MeHgeneesa M 0COGEHHOCTU CTPOEHUS aTOMOB.
dun3nyeckne CBOMCTBA HEMETANIOB. ANNOTPONMA HeMeTasioB (Ha npuMmepe
Kucnopopaa, cepbl, poctopa 1 yrnepoaa).

XVMUYeCKMe CBOMCTBA BaXXHEMLUMX HemeTasnoB (rasioreHoB, cepbl, a30Ta,
(hocthopa, yrnepoga WM KPEMHWA) U UX  COeAMHEHMI  (OKCKAOB,
KNCIOPOACOAEPXKaLMX KUCNOT, BOAOPOLHbIX COAUHEHNA).

[MpUMeHEeHNe BXKHENLLNX HEMETa/I/TOB U UX COEANHEHWA,
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MeTannbl. [MonoxeHne meTanios B lNMepnoamnyeckort CUCTEME XUMUYECKNX
anemeHToB . . MeHpaeneeea. OCOGEHHOCTN CTPOEHUS 3/1EKTPOHHbIX 0060/104€eK
aTtomoB MeTasinos. ObLWme u3anyeckne cBoicTea MeTanoB. Cniasbl MeTas/os.
ANEKTPOXUMUNYECKWNIA PAL HANPSXKEHNUIA MeTa/10B.

XMMUYECKMEe CBOMCTBA BaXXHEWLUMX MeTaNIoB (HaTpui, Kaiuin, KanbLui,
MarHuia, aftoMUHUIA, LMHK, XPOM, XKeNne3o, Mefb) 1 NX COeAUHEHNIA.

O6ume cnocobbl NonyvyeHUs MeTanioB. MNMpUMeHeHWe MeTasiioB B ObITy U
TEXHUKE.

JKcnepMeHTa/lbHbIE MeTOAbl W3YYeHWs BEWEeCTB M WX MNpPeBpaLLeHNii:;
n3yyeHne Kosnekumm «MeTan/ibl U Chnasbl», 00pa3LoB HEMETA/I/IOB, PeLLeHune
3KCNepUMeHTa/IbHbIX 3afa4y, HabngeHWe W OonucaHWe AeMOHCTPALMOHHBLIX U
NabopaTopHbIX OMNbITOB (B3aVMOLENCTBME TMAPOKCUAA aIFOMUHKSA C pacTBopamMu
KNCMOT W Le/IoYei, Ka4eCTBeHHbIE peakLMmn Ha KaTMOHbI METasINoB).

PacuéTHble 3aga4un.

PacuyéTbl maccbl BellecTBa UaM 06bEMA rasoB MO M3BECTHOMY KOJIMYECTBY
BeLLecTBa, Macce uavM 06bEMY OAHOr0 M3 Y4aCTBYHOLIMX B peakuuy BeLLEeCTB,
pacyétbl Maccbl (06bEMa, KONMMYECTBa BELLECTBA) MPOAYKTOB peakuun, ecnvm ogHO
N3 BELLECTB MMEET MPUMECH.

XUMUSA N XN3Hb

Ponb XMMUWN B 06eCNEYEeHNN 3KONOrMYECKOW, IHEPTreTUYECKON U NULLLEBOWA
6e30MacHOCTW, PasBUTUN MefUUMHBL. [TOHATME O Hay4HbIX METOAax MO3HaHUSA
BELLECTB N XMMUYECKMNX PeakLUiA.

MpeacTaBneHnss 06  06WMX  Hay4yHbIX MPUHLMNAX  MPOMbILLIEHHOTO
MOyYEeHNS BAXKHEMLLIMX BELLECTB.

UenoBek B MUpe BELWECTB M MaTEPUasIOB: BaXKHEWLUME CTPOUTESIbHbIE
mMaTepuaibl, KOHCTPYKUMOHHbIE MaTepuasibl, Kpacku, CTEKo, Kepamuka,
martepvanbl 419 3MEKTPOHMKK, HaHOMaTepuasbl, OpraHuyeckne M MUHepaibHble
y[06peHus.

Xumna W 3[0pOBbe YesioBeKa: npasuia WCMob30BaHUA JIEKAPCTBEHHbIX
npenaparos, npasunia 6e30MacHOro MCMosb30BaHWs NpenapaToB ObITOBON XUMUM
B NMOBCEAHEBHOW YKU3HMW.

MexnpegMeTHble CBA3N.

Peannsauma  MeXnpegMeTHbIX — CBA3€M Npu  U3ydeHUn  obWwen wu
HeopraHn4yeckom xmmmnn B 11 Knacce OCYLLECTBMSAETCSA Yepe3 MUCMO/b30BaHMe Kak
O6LWMX  eCTECTBEHHO-Hay4YHbIX MOHATUIA, TaK W MOHATUIA, SABNAKOLMXCA
CUCTEMHbIMMN N5 OTAE/NbHbIX NPEAMETOB eCTECTBEHHO-HAYYHOIO LK.

OObune ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4yHbIA (pakT, rMnortesa, 3aKoH,
Teopus, aHan3, CUHTe3, Knaccupmkaums, nepuoanMyHOCTb, HabnoLeHNe,
3KCMepUMEHT, MOAe/IMPOBaHNe, N3MEpPEHUE, AB/EHNE.



15

du3nKa: MaTepus, 3Heprus, Macca, aToM, 3NEeKTPOH, NPOTOH, HEMTPOH, MOH,
M30TOM, PaAIMOAKTUBHOCTb, MONEKYNa, SHEPTETUYECKUIA YPOBEHb, BELLIECTBO, TENO,
06bEM, arperaTHOe COCTOSIHME BELLECTBA, (PU3NYECKMNE BEMMYUMHBI U eAUHULBI NX
M3MepeHMs, CKOPOCTb.

Buonorua: KneTka, OpraHusMm, 3KocucTeMa, Ouoctepa, Makpo- U
MUKPO3NEMEHTbI, BUTaMUHbI, 0OMEH BELLIECTB B OpraH13Me.

[Ceorpams: MUHeparnbl, rOpHble NOPOAbI, NOME3HbIE MCKOMaeMble, TOM/NBO,
pecypcsl.

TexHoNornsa: XMmmyeckas NPOMbILLIEHHOCTb, MeTanyprus, npou3BoACTBO
CTPOUTENbHBIX MaTepuanoB, CeNbCKOXO3ANCTBEHHOE NPOM3BOACTBO, MULLEBAs
MPOMbILLIEHHOCTb,  (PapMaLeBTUYECKAs  MPOMbILLIEHHOCTb,  MPOW3BOACTBO
KOCMETUYECKMX MpenapaToB, MNPOM3BOACTBO KOHCTPYKLUMOHHbBIX MaTepuanos,
3NEKTPOHHAs MPOMbILLINEHHOCTb, HAHOTEXHOOT N,
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NMNAHNPYEMBIE PE3YJIbTATBI OCBOEHUNA NMPOIrPAMMBI 1O XUMWU
HA BASOBOM YPOBHE CPEAHEIO OBLLEI O OBPASOBAHUA

JIMYHOCTHDbIE PE3YJIBTATDI

®droC COO ycraHaBnMBaeT TpeboOBaHUS K pe3ynbTaTaMm OCBOEHUS
obyyvarolmmMmnca nporpaMM  cpefHero o6uiero 06pasoBaHUs  (IMYHOCTHbLIM,
MeTanpeaMeTHbIM 1 NPeAMeTHbIM).  Hay4yHO-MeTOAMYECKOM OCHOBOW  [/1
pa3paboTKN MNaHWpPYyeMbIX Pe3y/ibTaTOB OCBOEHMS MPOrpaMm CpefHero ooLiero
06pa3oBaHuns ABMSETCA CUCTEMHO-AEATEIbHOCTHBIA NOAXOA,.

B CcOOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHBIM MOAXOA0OM B CTPYKTYpe
NINYHOCTHbIX Pe3ynbTaTOB OCBOEHMSI MpeameTa «XUMUsS» Ha YPOBHe CPeAHEro
06LLero 06pas3oBaHus BblgeNieHbl CeaytoLLe CoCTaBNAoLWme:

0CO3HaHMe O06y4atoLLMMNCA POCCUNCKOM TpPaKAaHCKOW WAEHTUYHOCTN —
FOTOBHOCTM K CAMOPa3BUTUIO, CAMOCTOSATENIbHOCTM 1 CaMOONPeAeNeHuIo;

Ha/IM4me MOTUBaLMK K 00YYEHNIO;

LieNleHarnpaB/ieHHOEe pas3BUTKE BHYTPEHHUX YOEXAEHMIN IMYHOCTU HA OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 MCTOPUYECKUX TpaamLmii 6a30BO HAYKN XUMUW;

FOTOBHOCTb W CMOCOOGHOCTL 06Yy4YaloLMXCsA PYKOBOACTBOBATLCA B CBOEM
[eATeNbHOCTN LeHHOCTHO-CMbIC/IOBbIMI  YCTAHOBKaMu, MPUCYLLMMU LLeSIOCTHOW
crcTEME XMMNYECKOro 06pa3oBaHuis;

Ha/M4yme npaBOCO3HAHWA 3KOJIOTMYECKOW KY/IbTYPbl U CMOCOOHOCTU CTaBUTb
LIe/I U CTPOUTL XXM3HEHHbIE NJIaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS MpeaMeTa «XUMUsA» [LOCTUralTCs B
eAVHCTBE Y4YeOHOW W BOCNUTATE/IbHON [AeATe/IbHOCTM B COOTBETCTBUU C
rYMaHUCTUYECKUMM, COLMOKY/IbTYPHbLIMU, 4YXOBHO-HPABCTBEHHLIMU LIEHHOCTAMM
N naeanamMyM POCCUACKONO rpaXKAaHCKOro o6LlecTBa, MPUHATbIMU B 0OLLECTBe
HOpMamy M MpaBWNaMu  MOBEAEHUs,  CMOCOGCTBYHOWMMK  npoLeccam
CaMOrMo3HaHWs, CamopasBUTUA W  HPaBCTBEHHOIO CTAaHOB/EHWUS  JIMYHOCTYU
0byyaroLLmXcs.

JINYHOCTHbIE  pe3ynbTaTbl  OCBOEHUA rnpegMeTa  «XUMUS»  OTPaXKarT
CPOPMMPOBAHHOCTL OMbITa MO3HaBaTe/IbHOW U MPaKTUYECKON [eAaTesIbHOCTH
06yyaroLMxca No peasim3aumy NPUHATLIX B O6LLECTBE LIEHHOCTEW, B TOM YuC/ie B
4acTu:

1) rpa>kgaHCKOro BOCMMTaHUA:

0CO3HaHMA 06yYatOLMMINCA CBOMX KOHCTUTYLMOHHBIX MpaB 1 0643aHHOCTENR,
YBaXKEHUS K 3aKOHY 1 MPaBonopsaaKy;

NpeLcTaBNeHnss O COouManbHbIX HOpPMax W npasBumiax MeX/IMYHOCTHbIX
OTHOLLEHWIA B KOJINEKTUBE;
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FrOTOBHOCTU K COBMECTHOW TBOPYECKOW [eATEeSIbHOCTM MpU  CO34aHUN
yUYebHbIX MPOEKTOB, PelleHMn Yy4ebHbIX M Mo3HaBaTe/IbHbIX 334ad, BbIMOIHEHUN
XUMUYECKNX 3KCMEPUMEHTOB;

CMOCOBHOCTN MOHMMATb W MNPUHMMATb MOTWMBBI, HaMepPEeHWUs, JNIOTUKY W
apryMeHTbl ApYrnx nNpu aHainse pasiMyHbIX BULOB Y4eOHON fesATeNIbHOCTH;

2) NaTPMOTNYECKOro BOCNUTaHUS:

LLEHHOCTHOINO OTHOLUEHUS K WCTOPUYECKOMY WM Hay4yHOMY Hac/efuto
OTEYECTBEHHON XUMWUMW;

YBOXEHUS K MpoLeccy TBOpYecTBa B 00611aCTM TEOPUM N MPAKTUYECKOro
MPUMEHEHNS XUMWUW, OCO3HAHUS TOrO, YTO [LOCTMXKEHMS HAYKW eCcTb pe3y/fbTaT
LJINTENbHBIX  HAOMOLEHWUA,  KPOMOT/IMBbIX  3KCMEPUMEHTA/IbHBLIX  MOUCKOB,
MOCTOAHHOTO TPY/a YYEHbIX U MPaKTUKOB;

MHTEpeca W MO3HaBaTe/IbHbIX MOTMBOB B TMOJlYyYEHUW W MOC/eAYHOLEM
aHa/iM3e MHgopmMaumum 0 nepeaoBbIX AOCTUXKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) LyXOBHO-HPaBCTBEHHOIO BOCNUTaHUS:

HPaBCTBEHHOI0 CO3HaHMSA, 3TUYECKOr0 NOBEAEHWS;

CMOCOBHOCTU OLIEHMBATL CUTYaUMW, CBA3AHHbIE C XUMUYECKUMU SBNIEHUSAMMU,
N MPUHMMATbL OCO3HaHHbIE PeLLeHNs, OPUEHTUPYACH HA MOPa/IbHO-HPaBCTBEHHbIE
HOPMbI U LlEHHOCTW;

FOTOBHOCTM OLeHMBaTb CBOE MOBeAEeHME W MOCTYMNKU CBOMX TOBapuLlen ¢
MO3ULUMIA HPABCTBEHHbLIX W MPaBOBbIX HOPM W OCO3HAHWE MOCMeACTBUA 3TUX
MOCTYIKOB;

4) (hopMMpoBaHNA KyNbTYpPbl 340POBbA:

MOHUMaHWUSA LEHHOCTE 340pOBOr0 M 6Ge3onacHOro o6pasa >KU3HWU,
Heo6X0AMMOCTN OTBETCTBEHHOrO OTHOLLEHMS K COOGCTBEHHOMY (hM3UYECKOMY W
MCUXNYECKOMY 30PO0BbLHO;

Co6MoaeHNa npaBun  6e30MacHOro obpalleHnsi ¢ BellecTBamy B ObITy,
MOBCEAHEBHOW XW3HW U B TPYLOBOMN AeATE/IbHOCTH;

MOHVMaHWA  LEHHOCTW nNpaBuil  WMHAMBUAYATbHOrO M KOIEKTUBHOIO
6e30MacHOro NoBefeHNs B CUTYaLMAX, YrpoXatoLmX 340POBbIO U XKU3HW NOLENR;

OCO3HaHWA NOCNEACTBUIA U HEMPUATUA BPeLHbIX MPUBbIYEK (YnoTpebreHuns
aJIKOrons, HapKOTUKOB, KYPeHNS);

5) TPyA0BOro BOCMUTaAHUSA:

KOMMYHUKATMBHOW  KOMMETEHTHOCTU B Y4YebHO-UCCnefoBaTes/ibCKoM
[eATeNIbHOCTK,  OOLLEeCTBEHHO MO/ME3HON, TBOPYECKOW W ApYyrnx  Buaax
[eATeNbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yacTMe B peLleHMM MPaKTUYeCKUX 3agad
COLMaNbHO Hanpas/ieHHOCTM (B paMKax CBOEro Kacca, LWKO/bl);
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MHTepeca K NpakTUYeCKOMY U3yyeHMHo Npoteccuid pasiiyHoro poga, B TOM
ymncsie Ha OCHOBE MPUMEHEHWS NMPeAMETHbIX 3HAHWA N0 XUMUN;

YBaXKEeHUS K TpyAY, NIO4AM TpyAa U pesynbTatam TPYLOBOIN LeATeIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOpY WHAMBUAYA/IbHON  TPaeKTopuK
obpas3oBaHus, Oyayllend npodeccun M peanm3aumm COBCTBEHHBIX XXU3HEHHbIX
MNaHOB C YYETOM J/INYHOCTHbBIX MHTEPECOB, CMOCOOHOCTEN K XMMUMN, UHTEPECOB U
noTpe6HOCTel 006LLECTBa;

6) 9K0N0rMYeCcKoro BOCNNTaHUSA:

3KONOrMYECKM LenecoobpasHoro OTHOLLEHWS K NPUMpPoAe, Kak MCTOYHUKY
CYLLIECTBOBaHWSA XXM3HW Ha 3eM/IE;

MOHVMaHWNA rN06aIbHON0 XapakTepa 3KOIOTNMYECKUX MpPo6aeM, BAUAHUS
9KOHOMMYECKMX NPOLLECCOB Ha COCTOSHME NPUPOLHOI 1 COLManbHON cpeapbl;

OCO3HaHUS HeobXOAMMOCTU  WMCMONb30BAHUA  JOCTUDKEHUA XUMUKU  ANs
peLLeHNs BOMPOCOB pauyoHaibHOro NPYPOA0NO/Nb30BaHNS;

aKTUBHOIO  HENPUATUSA  AEWCTBUM, MPUHOCALIMX BpeL  OKpyXXatoLei
NPUPOAHOI cpefe, YMEHUS NPOrHo3vpoBaTb HEGNAaronpuATHbIE 3KOJIOrMYecKue
nocneACcTBMA NpeAnpUHUMaeMbIX LeNCTBUIA U NPeLoTBpaLlaThb Ux;

Ha/IMUMA PasBUTOr0 3KOSIOMMYECKOro MbILLMIEHNS, 3KOOrMYECKON Ky NbTypbl,
onbITa [eATeNIbHOCTH 3K0N0rMYECKOA Hanpas/fIeHHOCT!, YyMeHUA
PYKOBOACTBOBATLCA UMW B MO3HABaTE/lbHON, KOMMYHUKATUBHON M COLManbHOM
NpaKTKe, CMOCOGHOCTM W YMEHWA aKTUBHO MNPOTMBOCTOATb  WAEO0/0rUM
Xemohoouu;

7) LEHHOCTM Hay4HOr o No3HaHUSA:

CHOPMMPOBAHHOCTN MUPOBO33PEHNS, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO pa3BUTUA HAYKM N 0OLLECTBEHHOW NPaKTUKW;

MOHVMaHNA CNeunMuKN  XUMUM  KaK HayKW, OCO3HaHUA e€ ponn B
(hOpMMpPOBaHNM  PaLMOHAILHOTO Hay4YHOrO MbIW/IEHNS, CO3A4aHMM LEeOCTHOrO
npefcTaBneHnst 06 OKpPYXXatoLWeM MUpPe Kak O efVHCTBE MpUPOAbl U YenoBekKa, B
MO3HaHWN MNPUPOAHBLIX 3aKOHOMEPHOCTEM W PeLleHUN MpPo6aemM CoXpaHeHus
NPUPOAHOro PaBHOBECUS;

yOeXXaEHHOCTM B 0COOOM  3HAYMMOCTM  XUMWUM AN COBPEMEHHOM
UMBMAM3ALMN: B €€ TYMaHWCTUYECKOM HanpaBfeHHOCTM W BaKHOM ponn B
CO3[aHn1 HOBOW 6a3bl MaTepuUasibHOW Ky bTypbl, PeLleHnn rnobasibHbIX Npobem
YCTONYMBOrO PasBUTMS Ye/IOBEYECTBA — CbIPbEBOW, SHEPreTUUECKOM, NULLLEBOW ©
9KOMOrMyecKoin 6e30nacHOCTM, B PasBUTUM MeLULMHbI, 0b6ecnevyeHnn YCnoBuUiA
YCMELWHOro Tpyda W 3KOMOrMYeCKM KOMGOPTHOW D>KM3HU KaXK4Oro 4sieHa
006LLecTBa;

€CTECTBEHHO-HAay4HOW TPaMOTHOCTW: MOHMMaHWA  CYLUHOCTW MeTOLOB
MO3HaHWA, UCMOMb3YEMbIX B €CTECTBEHHbLIX HayKaX, CMOCOOHOCTU MCMO/b30BaTh
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noslyyaemMble 3HaHWUA A4/19 aHaIn3a U 0ObACHEHUS ABMIEHNIA OKPYXKatOLWEero Mmpa u
MPOMCXOAALLMX B HEM U3MEHEHUI, YMEHUS fieNnaTb 060CHOBaHHbIE 3aK/T0UeHUS Ha
OCHOBE Hay4HbIX (aKTOB W MMEKLWMXCA [aHHbIX C LUenbl  MNosy4veHns
[AOCTOBEPHbIX BbIBOLOB;

CMOCOBHOCTN CaMOCTOATENIbHO UCMO/b30BaTh XMMMUYECKME 3HaHUS [N
peLLeHns NpobeM B peasibHbIX XXM3HEHHbIX CUTYyaUMsX;

MHTepeca K NO3HaHWIO 1 UCCe[0BaTeIbCKON feATeIbHOCTH;

rOTOBHOCTM W CMOCOOHOCTM K  HenpepbiBHOMY  06pas3oBaHWi0 U
camMo06pa3oBaHUI0, K aKTUBHOMY MOJIYYEHUIO HOBbIX 3HAaHWA MO XWMUK B
COOTBETCTBUU C XXM3HEHHbIMU NOTPEOHOCTAMY;

MHTEpeca K 0COBEHHOCTAM Tpyda B pasMyHbIX cdepax npoteccrnoHabHOM
[eATe/IbHOCTW.

METAMNPEOMETHbBIE PE3YJIbTATbI

MeTanpeaMeTHble pe3y/ibTaTbl OCBOEHMSI Y4eOHOro npeamMeTa «XUMus» Ha
YPOBHE CpeAHero 06LLero 06pa3oBaHNs BKIKOYAKOT:

3HauUMMble AN (POPMMPOBaHMA  MUPOBO33pPeHMs  0OyuvaroLmxcs
MeXANCLMMNIMHapHbIe (MeXNpeaMeTHbIe) 06LLeHayUHble MOHATUSA, OTpaXaroLme
LLeNOCTHOCTb HAyYHOM KapTUHbI Mupa W Cneunpuky MeToLOB MO3HaHWS,
MCNONb3YEMbIX B €CTECTBEHHbIX Haykax (MaTepus, BELLECTBO, SHEPrus, AB/EHUE,
npouecc, cucTema, Hay4yHblid (hakT, NPUHLMM, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopws, UccrefoBaHve, HabNaeHe, N3MepeHne, IKCNIEPUMEHT 1 ApyTrue);

YHVBepca/ibHble Y4yebHble AeincTBUA (No3HaBaTeslbHble, KOMMYHWKaTUBHbIE,

PErynsiTuBHble), obecneunBsaroLLme (hopmMrpoBaHue (hYHKLMOHa/TbHOM
rpaMOTHOCTY 1 COLMaIbHOM KOMMETEHLMM 06yyatoLwmnxcs;
CNOCOBHOCTb obyyaromxcs MCMoMb30BaTh OCBOEHHbIE

MeXANCLMMNIMHAPHbIE, MUPOBO33PEHYECKNE 3HAHWUA U YHUBEpPCa/ibHble Y4ebHble
[eNCTBMA B NMO3HABATE/IbHOW M COLMANIbHOM NPaKTUKE.

MeTanpefMeTHble pe3y/ibTaTbl OTPAXKalT O0B/afeHNE  YHUBEPCASIbHbIMY
YyYeOHbIMW  MO3HABATENIbHbIMW,  KOMMYHWKATUBHbIMW U PErynsaTUBHbIMU
NENCTBUAMMN.

OBnageHne  YHMBEPCA/IbHbIMU y4eOHbIMN no3HaBaTe/IbHbIMU
[AEeNCTBUAMMN:

1) 6a30Bble 10rMYecKme enNCTBUS:

CaMOCTOATE/IbHO  (POpPMYy/NMpOBaTb M aKTyain3mpoBaTb  Npobnemy,
BCECTOPOHHE eé paccmaTpuBaTs;

onpefenaTb LUenu [eaTeNbHOCTW, 3a4aBad MapaMeTpbl U KPUTEPUU KX
AOCTUDKEHUS, COOTHOCUTbL pe3y ibTaTbl AesATe/lbHOCTU C NOCTaBEHHbIMU LiENAMM;
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MCMO/Mb30BaTb NPU OCBOEHWUM 3HAHWUWA MPUEMbI TOMMYECKOT0 MbILWIEHNA —
BblAeNIATb XapaKTepHble MPU3HAKK MOHATMIA M yCTaHaBNMBaTb MX B3aMMOCBS3b,
1CMOMb30BaTb COOTBETCTBYHOLLME MOHATUSA AN151 06BACHEHUS OTAENbHbLIX (JaKTOB U
ABNEHUN;

BblOMpaTb OCHOBaHUS W KpUTepuu [ANa  Knaccuukaumm Bewects W
XUMUYECKNX peaKkLWii;

yCTaHaBMBaTb MNPUUYUHHO-CNEACTBEHHbIE CBSI3M  MeXAy M3y4aeMbIMK
SBNEHUAMM,;

CTPOWUTbL JIOTUYECKNe paccy>XieHnsa (MHOYKTUBHbIE, [AeAYKTMBHbIE, IO
aHasiornn), BbIABNATL 3aKOHOMEPHOCTU M MPOTMBOPEYUS B paccMaTpuBaemblX
SIBNEHUAX, (DOPMY/IMPOBATb BbIBO/bI U 3aK/HOYEHUS;

NMPUMEHSATb B NpoLecce No3HaHWSA, UCMOMb3YeMbIE B XUMUK CUMBOINYECKNE
(3HaKoBbIE) MOAENN, NPe0bpa30BbIBaTb MOAE/bHbIE NPEACTABIEHNSA — XUMUYECKUIA
3HaK (CMMBO/M) 3MeMeHTa, XUMUYeckad (opMyna, YpaBHEHWE XUMUYECKOM
peakuunm — npu pelieHnn y4yebHbIX MO3HaBaTelbHbIX W MPaKTUYECKUX 3ajad,
NMPUMEHSATb Ha3BaHHble MOJe/NbHbIe NPeACTaBNeHNS A1 BbISBNEHUS XapaKTepPHbIX
MPU3HAKOB M3y4YaeMbIX BELLIECTB N XUMUYECKUX pPeakLmiA.

2) 6a3oBble nccnenoBaTe/IbCKNe AeNCTBUS:

BflafieTb OCHOBaMM METOLOB HAy4YHOrO MO3HAHWUA BELLECTB U XMMUYECKMX
peakuuii;

(hopMynMpoBaThb LeNn 1 3afa4mn 1UccnefoBaHns, UCMoIb30BaTh NOCTaB/IEHHbIE
M CamMOCTOSITE/IbHO COPMY/NMPOBaHHbIE BOMPOCbI B KayeCcTBE WHCTPYMEHTa
MO3HAHUA M OCHOBbI 415 (HOPMUPOBAHWA TUMOTe3bl MO MPOBEPKE MPaBUILHOCTU
BbICKa3bIBAEMbIX CY>KAEHWIA;

BNafeTb HaBblKaMW CaMOCTOSTE/IbHOTO MMaHUPOBaHWUA W MPOBeAeHUS
YUYEHUYECKMX 3KCMEPUMEHTOB, COBEPLLEHCTBOBATL YMEHUSA HabnogaTh 3a X040M
npoLecca, CamoOCTOATE/IbHO MPOrHO3MPOBaTb €ro pesynbTar, (HOPMY/IMPOBaTb
0606LLEHNS N BbIBOAbI OTHOCUTENIbHO AOCTOBEPHOCTN Pe3y ibTaTOB UCC/eL0BaHNS,
COCTaB/sATb 060CHOBAHHbIV OTYET O NPoAeNiaHHOM paboTe;

npuobpetaTb OMbIT YYEHNUYECKOW WCCMEeAoBaTe/IbCKOA W MPOEKTHOW
[eATeNbHOCTN, NPOSIBNATL CMNOCOBHOCTb M TOTOBHOCTb K CaMOCTOSTE/lbHOMY
MOMCKY METOAOB PeLUeHNs MpPaKTUYeCKMX 3aday, MPUMEHEHUIO Pas3/IYHbIX
MeTO/0B MO3HaHuA.

3) paboTa ¢ MHhopMaLneil:

OPUEHTMPOBATLCA B Pas3/IMYHbIX WUCTOYHUKAX MHGopMaumn  (Hay4Ho-
nonynspHas nuteparypa XMMUYECKOro COAepXXaHus, CrpaBOYHble Nocobus,
pecypcbl VIHTepHeTa), aHaIM3npoBaTb UH(OPMALUIO pas/INyHbIX BUAOB U (PopMm
npesAcTaB/eHns, KPUTUYECKM OLleHMBaTb eé [AOCTOBEPHOCTD "
HeMnpPOTUBOPEYMBOCTD;
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(hopMynMpoBaTb 3anpocbl N NPUMEHATL Pas/ivyHble METOAbL! MPU MOUCKe U
oTbope MHGopMauun, HeobXoAMMOW ANA  BbIMOAHEHUS  Y4YeOHbIX  3aaad
onpeenéHHoro Tnna,

npuobpeTtaTb OMbIT WCMOMb30BaHUSA WH{OPMALMOHHO-KOMMYHMKATUBHbIX
TEXHOJIOTNIA U Pa3/INYHbIX MONCKOBbLIX CUCTEM;

CaMOCTOATE/IbHO  BblOMpaTb  ONTUMaIbHYIHO  (hOpMYy  NpeACTaB/IeHNs
NH(opMaLnn (CXembl, rpadukK, AvarpaMmmbl, TabnLbl, PUCYHKU U OPYTUe);

MCNONb30BaTb HAyUHbIA S3bIK B KayeCTBe CpeAcTsa npu paboTe C
XUMUYECKOW  WH(OpMaLMein: MPUMEHATb  MeXNpeameTHble  (pusnyeckme U
mMaTeMaTU4ecKue) 3Haku U CUMBOJIbI, (DOPMY/ibl, ab6peBMaTypbl, HOMEHKIATYPY;

MCNONb30BaTb W  MpPeobpasoBbiBaTh  3HAaKOBO-CUMBOJ/IMYECKME  CPeAcTBa
HarnsgHOCTH.

OBnageHue yHMBepPCaIbHbIMY KOMMYHUKATUBHBbIMU LENCTBUAMMU:

3afaBaTb BOMPOCHI MO CYLLECTBY 06CY»KJaemMoil TeMbl B X0fe Avanora u/nmm
ANCKYCCUK,  BbICKasblBaTb  Maew,  (hopMynupoBaTb  CBOW  MpPeanoXeHus
OTHOCUTE/IbHO BbIMOJIHEHWS NPELI0XEHHON 3aja4u;

BbICTYMNaTb C Npe3eHTauMeil pe3ynbTaToB MO3HaBaTe/IbHOM [eAaTeIbHOCTH,
MOTyYeHHbIX CAMOCTOATE/IbHO UM COBMECTHO CO CBEPCTHUKAMM MPW BbINO/HEHNN
XUMUYECKOr0 3KCMEPMMEHTA, NPaKTUYecKon paboTbl MO MCCMe0BaHUIO CBOWCTB
M3ydaeMblX BeLLECTB, peasn3almmn y4ebHOro NpoekTa U POpMynnMpoBaTth BbIBOAbI
Nno pesynbTataM MNPOBEAEHHbLIX UCCNef0BaHUA MYTEM COr/facoOBaHWA MO3VUMIA B
X0Ae 06CyXaeHns n 0bMeHa MHEHUAMN.

OBnageHue yHUBepPCa/IbHbIMUY PErYIATUBHLIMU AENCTBUSMM:

CaMOCTOATE/IbHO MMaHMpPOoBaTb M OCYLLECTB/ATbL CBOK MO3HABATE/IbHYHO
[eATeNIbHOCTb, Onpegenss eé€ uenM W 3adayv, KOHTPOAMpOBaTb M MO Mepe
HeoOXOANUMOCTN  KOPPEKTMPOBATL NpeasiaraeMbliAi - anropuTm  AeACTBUIA  NpK
BbIMO/IHEHUM  Y4YeOHbIX W  WCCNefoBaTe/lbCKMX 33dad, BbloMpaTb Hambosee
3((heKTUBHbIA CNOCOO WX peLIeHMA C YYETOM MNOSYYEHMS HOBbIX 3HaHWUWA O
BeLLeCTBax N XMMUYECKNX peakUusXx;

OCYLLECTB/ATb CaMOKOHTPO/1b CBOEI [eATe/IbHOCTU Ha OCHOBE camOaHa/In3a
1 CAMOOLLEHKN.

NMPEAMETHDIE PE3YJIbTATDI

10 KNTACC

MpegmeTHble  pe3y/bTaTbl  OCBOEHUA Kypca «OpraHu4yeckas Xumus»
OTPaXKaloT:

C(hopMMPOBAHHOCTb  MPEACTaB/IEHMA O  XMMMWUYECKOW  COCTaBNAOLLEN
€CTECTBEHHO-HAy4YHON KapTUHbI MWUPa, POAN XUMWUW B MO3HAHUW SIBNEHUN
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npupoabl, B  (OPMUPOBAHMM  MbILWIEHNUA WU KYyNbTypbl  IMUHOCTU, €€
(hYHKLMOHA/IbHOW rpaMOTHOCTU, HEOOXOAMMOIA A1 PeLLeHNS NPaKTUYeCcKnX 3agad
N 3KOMOrM4yeckn 060CHOBAHHOIO OTHOLLUEHMSA K CBOEMY 3[40POBbIO U MPUPOLHOM
cpeae;

BNafeHne  CUCTEMON  XMMMWYECKMX  3HaHWIW,  KOTOpas  BKJ/IHOYaeT:
OCHOBOMoOfarawLe MoHATUSA  (XMMWYECKWUIA  3MIEMEHT, aToM, 3/1eKTPOHHas
060/104Ka aToMa, MOJIEKY/1a, BA/IEHTHOCTb, 3/1eKTPOOTPULATE/IbHOCTb, XUMNYECKAS
CBA3b, CTPYKTYpHas opmyna (pa3BépHyTas M COKpaléHHas), MO/b, MOJSpPHas
mMacca, MOJISIPHbIA 00bEM, YrnepofAHbId CKeneT, (YHKUMOHaNbHasa rpynna,
pagvkasi, n3omepusi, N30Mepbl, TOMOSIOTMYECKUIA PSAA, TOMOMOrW, YrneBogoposbl,
KNUC/OPO, M a30TcoAepXKaliue COeAvHEeHUs, MOHOMep, NOAnMmep, CTPYKTYpHOe
3BEHO, BbICOKOMOJEKY/IAPHbIE COEANHEHWS); TEOPUN U 3aKOHbI (TEOPUS CTPOEHMS
opraHunyeckumx Bewlects A. M. byTnepoBa, 3aKOH COXpPaHEHWA MacCbl BeLLECTB);
3aKOHOMEPHOCTW, CUMBO/IMYECKMIA A3bIK XUMWUW; MUPOBO33PEHYECKME 3HAHUS,
nexkawjne B OCHOBE MOHUMAHWA MPUYUHHOCT WU CUCTEMHOCTU XMMUYECKUX
AIBMIEHNA, (haKTOMOrMYecKne CBEeAEHUS O CBOWCTBax, COCTaBe, MONYYEHUUN W
6e30MacHOM UCMO/b30BaHUN BAXKHEMLLMX OpraHUYeckux BeLLeCTB B ObITy U
MPaKTUYECKOWN AeATENbHOCTU YeslI0BeKa;

COPMMPOBAHHOCTb YMEHWIA BbISBMATL XapaKTepHble MPU3HAKU MOHATUNA,
yCTaHaB/MBaTb MX B3aMMOCBA3b, NCMO/Ib30BaTb COOTBETCTBYHOLLME MOHATUA MPU
OnucaHnM cocTasa, CTPOEHNSA 1 MPeBpaLLeHNIA OPraHNYeCKUX COeaNHEHNIA;

CPOPMMPOBAHHOCTb YMEHWUIA MCNONb30BaTb XMMUYECKYID CUMBOJIUKY [N15
COCTaB/IEHUS MOMNEKYNAPHbIX W CTPYKTYPHbIX (PasBEPHYTON, COKpaLLEHHOW)
(hOopMyn1  OpPraHMYeckuUX BELLECTB W  YPaBHEHWA XUMUYECKUX  peakuui,
N3roTaB/nMBaTb MOAENN MOJIEKYT OPraHNYecKUX BEeLLecTB A8 WTKCTpaLMn nx
XMMWUYECKOro 1 MPOCTPaHCTBEHHOI0 CTPOEHNS;

COPMMPOBAHHOCTL YMEHWIA YCTaHaB/IMBATb MPUHAANEXHOCTb W3YYEHHbIX
OpraHMYyeckmMx BewecTB MO MX COCTaBy W CTPOEHWO K oOrnpefenéHHOMY
Knaccy/rpynne coeavHeHuiA (YrneBofopoAbl, KUCNOPOL W a30TcofepXaliue
COEAMHEHUS, BbICOKOMOMEKYNAPHbIE COEAMHEHWS), [faBaTb WM Ha3BaHMSA MO
cuctematnyeckorr HomeHknatype (IUPAC), a Takke NpUBOAMTbL TPUBMASIbHbIE
Ha3BaHWA OTAe/bHbIX OpraHMyeckux BewlecTB (3TWIEeH, MNPOMNWMEH, aueTW/eH,
TUNEHT KOS, TINLEPUH, (heHOon, popmanbaerus, auetanbierng, mMypaBbuHas
KNCMOTa, YKCYCHasa K1CNOTa, 0/1eMHOBAsA K1CI0Ta, CTeapMHOBAs KUCOTa, MHK033,
(DPYKTO3a, KpaxmaJi, Lenntonosa, rMnunH);

CPOPMMPOBAHHOCTb YMEHUA OMpeaensaTb BUAbl XUMWYECKOM CBS3W B
OpraHMyecKunx coefnHeHnsAX (O4NHapPHbIE U KPaTHbIe);
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COPMMPOBAHHOCTb YMEHUS TMPUMEHATb MOJIOKEHNA TEOPUM CTPOEHUA
opraHuyeckux Bewects A. M. byTneposa ans 06bSCHEHWS 3aBUCUMOCTU CBOWCTB
BELLECTB OT MX COCTaBa MU CTPOEHUS; 3aKOH COXPaHEHWNA MacChl BELLECTB;

COPMMPOBAHHOCTL  YMEHWUA  XapaKTepu3oBaTb  COCTaB,  CTPOEHMe,
(hbM3nYeCcKne N XMUMUYECKMe CBOWMCTBA TUMUYHBLIX MpPeACTaBUTENed pPas/IMUHbIX
KNacCoB OpPraHN4Yecknx BellecTB (MeTaH, 3TaH, 3TWIEH, MPOMWeH, aueTWUseH,
byTaaveH-1,3, metTunéytagneH-1,3, 6eH301, MeTaHO/, 3TaHO/, 3TUNEHTINKO/b,
rNALEPVH, (PeHON, aueTanbherni, MypaBbMHAs M YKCYCHasd KWUCMOTbI, T/IHOKO3a,
KpaxmaJn, Le/ntoso3a, aMMHOYKCYCHasa KUCIoTa), UANKOCTPUPOBaTh FreHETUYECKYHO
CBA3b MeXAY HWMW YPaBHEHUAMU COOTBETCTBYHOLUMX XUMUYECKUX peakumn C
MCMO0/Ib30BaHNEM CTPYKTYPHbIX (DOpMY T,

CPOPMMPOBAHHOCTL YMEHWNA XapaKTepn30BaTb UCTOYHWUKN YT1EBOLAOPOLHOIO
Cblpbs  (HedTb, MPUPOAHLIA ras3, Yrofb), CMocobbl WX nNepepaboTKn U
NpakTU4eckKoe NPMMeHeHNe NPOAYKTOB NepepaboTku;

CPOPMUPOBAHHOCTb YMEHWUIA MPOBOAWUTL BbIYMC/IEHUS MO  XUMWYECKUM
ypaBHEHNAM (Maccbl, 06bEMa, KO/IMYeCTBa WUCXOLHOMO BeLLecTBa WAN MPOAYKTa
peakuunm no W3BECTHbIM Macce, 00bEMY, KO/IMYECTBY OLHOrO W3 MUCXOAHbIX
BELLECTB UK MPOAYKTOB peakLuun);

ChOpMMPOBAHHOCTb YMEHWIA BNafeTb CUCTEMOM 3HAHUA 006 OCHOBHbIX
MeTo[ax Hay4YHOro rno3HaHus, UCMOoJIb3YEMbIX B XMUMUMN MPU U3YUYEHUWN BELLECTB U
XUMUYECKNX ABNEHNIA (HabNoaeHre, N3MEPEHWE, SKCNEPUMEHT, MOAENMPOBaHME),
MCNONb30BaTb CUCTEMHbIE XMMWYECKME 3HaHWUSA A1 MPUHATUA pPeLleHnin B
KOHKPETHbIX >KWU3HEHHbIX CUTyauusX, CBA3aHHbIX C BelecTBaMn U UX
NMPUMEHEHMEM;

CPOPMMPOBAHHOCTbL YMEHWIA CO6I0AATEL NPaBu/Ia MoJb30BaHUA XUMUYECKOM
nocyaor n nabopaTopHbIM 060pYAOBaHWEM, a TakKXe npaBuia obpalleHus C
BeLLecTBamMy B COOTBETCTBMU C MHCTPYKUMAMMK MO BbIMNOSIHEHUIO /1a60PATOPHbIX
XUMUYECKUX OMbITOB;

COPMMPOBAHHOCTb YMEHWA MaHMPOBaTb W BbIMOMHATL  XUMUYECKUIA
3KCNepuMeHT (npeBpaLleHns opraHMyecKNX BeLLeCTB NPu HarpeBaHuu, nosyyeHune
3TWMEHA W W3yYeHUe ero CBOWCTB, KayeCTBEHHble peakuuu OpraHMyecKmx
BELLEeCTB, AeHaTypauus OenkoB NPV HarpeBaHuW, LBETHble peakuuu Genkos) B
COOTBETCTBMM C MpaBuiaMu TeXHUKM 6Ge30nacHOCTM npu  obpalleHun ¢
BewlectBamy 1 nabopaTopHbIM 060pYyAOBaHWEM, MpPeACTaBNATb  Pe3y/bTaTbl
XMMUYECKOrO 3KCMepvMeHTa B (hopme 3anucy YpaBHEHWI COOTBETCTBYHOLLMX
peakuui 1 hopMynMpoBaTh BbIBOAbLI HA OCHOBE 3TUX Pe3y/bTaToB;

COPMMPOBAHHOCTb  YMEHUI KPUTUYECKM aHa/IM3MpPOBaTb XUMUYECKYHO
NH(OPMaLMIO, MO/ly4yaemMyto M3 pasHblX WCTOYHMKOB (CpefcTBa MacCOBOM
NHopmauun, VIHTEpPHeT 1 Apyrux);
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Cc(hopMMPOBAHHOCTb ~ YMeHWU  cobnodaTb  MNpaBuna  3KOIOMMYECKM
LieniecoobpasHoOro noBsefeHUss B ObITy W TPYAOBOW [AeATENIbHOCTU B LenisX
COXpaHeHUs CBOEro 340p0BbA M OKpyXaroLlel NpUpOLHOM Cpefbl, 0CO3HaBaTb
OMacHOCTb BO3JENCTBMA Ha >KMBble OpraHuW3Mbl OMpefenéHHbIX OpraHNUYecKux
BELLEeCTB, MOHUMas cmbicn nokasatens MAK, noAcHATbL Ha npumepax Crocoobl
YMEHbLUEHNA W NpefoTBpalleHns WX BPeAHOro BO3M4ENCTBMS HA OpraHusm
Yesl0BEKa;

A8 00y4yalowmxcs ¢ OrpaHNYeHHbIMU BO3MOXHOCTAMU 340POBbSA: YMEHMe
MPUMEHATb 3HaHWA 00 OCHOBHbIX [OCTYMHbIX MeTofaxX MO3HaHUS BELEeCTB U
XUMUYECKNX SABNEHWIA,

ONA cnembiX W cnaboBuadwmx 00y4yaroLMXCsa: YMEHMEe UCMOo/b30BaTh
pefbeh)HO-TOUEYHYIO CUCTEMY 0603HaueHui J1. bpanna gns 3anucu XMMMYeckmx

opmyn.
11 KNACC

MpeaMeTHblE pe3ynbTaTbl OCBOEHMS Kypca «O6Was M HeopraHM4Yeckas
XVIMUS» OTPaXKatoT:

COPMMPOBAHHOCTb  MPEACTaBEHNA: O  XMMUYECKO  COCTaBNSAOLLEN
€CTeCTBEHHO-HAay4YHON KapTUHbI MWPa, POAN XUMWUW B TMO3HAHUW SBNEHUN
npupoabl, B  (OPMUPOBAHMN  MbILWIEHNUA WU KYyNbTYpbl  JIMUHOCTU, €€
(hYHKUMOHa/TbHOM rpamMOTHOCTU, HEOOXOAMMOA 418 PeLLeHNs NPaKTUYecKux 3agau
N 3KOMOrMyeckn 060CHOBAHHOIO OTHOLLUEHMSA K CBOEMY 3[40POBbIO U MPUPOLHOM
cpeae;

BNafieHne  CUCTEMON  XMMMUYECKMX  3HaHWI,  KOTOopas  BKJIHOYaeT:
OCHOBOMoO/ararowme NOHATUSA (XUMWYECKUIA 3M1eMEHT, atom, usoton, s-, p-, d-
3/IEKTPOHHbIE OpbuTanM aTtoMoB, WOH, MOJSIEKYNIA, MOJb, MOJISIPHbIA 06bEM,
B&/IEHTHOCTb, 3/1EKTPOOTPULLATE/IbHOCTb, CTerneHb OKWUCIEeHUS, XUMNYECKas CBA3b
(KoBasleHTHas, MOHHasA, MeTa/lInyecKas, BOLOPOLHAS), KpUCTa/IIMYecKan PeLLéTka,
TUMNbl  XUMWYECKUX  peakuuid, pacTBOp, 3NEKTPONUTbI,  HE3NEeKTPO/IUTHI,
3NIEKTPONUTMYECKaA Auccoumanms, OKUCIUTENb, BOCCTaHOBUTENb, CKOPOCTb
XVIMUYECKOW peakunn, XMMWYECKOe paBHOBECWE); TeOpUM W 3aKoHbl (Teopus
3NEKTPONUTMYECKON Auccoumaumn, nepuoamyecknii 3akoH [. . MeHpeneesa,
3aKOH COXpaHeHus MaccCbl BELLECTB, 3aKOH COXPaHEHWA W MpeBpaLleHns SHeprum
MPU XUMUYECKUX peakuusax), 3aKOHOMEPHOCTW, CUMBOJIMYECKUA S3bIK XUMUW,
MUPOBO33PEHYECKME 3HAHUSA, fieXaliue B OCHOBE MOHUMAHWUA MPUYMHHOCTU U
CUCTEMHOCTU XMMUYECKMX ABMIEHWM, (DAKTONOrMYeCKMe CBEAEHUS O CBOMCTBAX,
cocTaBe, Noy4YeHUn 1 6e30MacHOM UCMO0/b30BaHUN BXKHEMLLMX HeOpraHUYecKnX
BELLECTB B ObITY M NPaKTUYECKON AeATeNIbHOCTU Yesl0BeKa;
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COPMMPOBAHHOCTb YMEHWIA BbISBMATL XapaKTepHble MPU3HAKU MOHATUNA,
yCTaHaB/MBaTb UX B3aMMOCBA3b, MCMNO/b30BaTb COOTBETCTBYIOLLME MOHATUSA MPU
ONUCaHUN HEOPraHNYeCKMX BELLECTB U UX NPeBpaLLeHNI;

CPOPMMPOBAHHOCTb YMEHWUIA UCMOMb30BaTb XUMUYECKYID CUMBONKY NS
COCTaB/leHMs  (pOpMy/n  BELIeCTB W YPaBHEHMIA  XUMWYECKMX  peakLuuin,
cucrtemarmyeckyto HomeHknatypy (IJUPAC) n TpuBMasnbHble Ha3BaHUSA OTAE/bHbIX
HeopraHM4ecknx BewlecTB (YrapHblil ras, YrfeKuc/bld ra3, ammuak, rawéHas
N3BECTb, HeraléHas U3BecTb, NNTbLEBAA COAQ, NUPUT U ApYTIe);

ChOPMMPOBAHHOCTb YMEHUIA ONpPeAensiTb BA/IEHTHOCTb U CTEMEHb OKUC/IEHUA
XUMUYECKUX 3/IEMEHTOB B COEAMHEHUAX Pas/IMYHOro COCTasa, BUA XUMUYECKOW
cBA3M (KOBa/IeHTHasA, NOHHAsA, MeTa/IIMYecKas, BOAOPOAHAasA) B COEAUHEHMUSAX, TUM
KPUCTa/I/IMYECKON PELLETKA KOHKPETHOro BellecTBa (aTOMHas, MOJEKynspHas,
MNOHHasA, MeTa/lInYecKas), XapakTep cpelbl B BOAHbLIX pacTBOpax HeopraHMyeckmx
COEVNHEHNIA;

cthopMMpPOBaHHOCTb YMEHMI yCTaHaB/MBaTb MPUHAaA/IEXHOCTb
HeopraHM4yecKMx BeLecTB MO WX COCTaBy K OrpefenéHHOMY Knaccy/rpynne
COefIMHeHWn (MpoCTble BeLecTBa — MeTa/Ibl U HEMETa/I/Ibl, OKCUAbI, OCHOBaHUS,
KNCMOTbl, aMOTEPHbIE TMAPOKCUAbI, COMN);

CPOPMMPOBAHHOCTb YMEHWNIA PaCKPbIBATb CMbIC/T MEPUOAMYECKOro 3akoHa .
. MeHfeneeBa 1 eMOHCTPUPOBATL €r0 CUCTEMATU3UPYIOLLYHO, 0OBACHUTEIbHYIO
N MPOrHOCTUYECKYHO (DYHKLNN;

CPOPMMPOBAHHOCTb YMEHWIA  XapakTepu3oBaTb 3/1EKTPOHHOE CTPOEeHUe
aTOMOB XMMMWYECKUX 3neMeHToB 1-4 nepuogoB [Mepnogmyecko CUCTEMb
XUMn4yecknx anemeHTos . V. MeHpeneesa, WUCMOMb3ya MOHATUA «S-, p-, d-
3NEKTPOHHbIE opouTanun, «3HepreTnyeckme YPOBHU», 06BACHATL
3aKOHOMEPHOCTM M3MEHEHUSI CBOMNCTB XMMUYECKMX 3/IEMEHTOB U UX COELUHEHWIA
no nepuogam u rpynnam Mepnognyeckon CUCTeMbl XUMUYECKUX 3fieMeHToB [. U.
MeHzeneesa;

COPpMMPOBAHHOCTL  YMeHWIN  XapakTepu3oBaTb  (OMucbIBaTb)  06LLMeE
XMMUYECKMEe  CBOWCTBA  HEOPraHMYeCKMX  BeLeCTB  Pas3/IMyHbIX  K/1accos,
MOATBEPXKAATb CYLLECTBOBaHWE TEHETUYECKOW CBS3M MeXAy HeopraHM4ecKumu
BeLLEeCTBamu C MOMOLLbHO YPaBHEHM COOTBETCTBYHOLNX XUMUYECKUX Peakunii;

ChopMMPOBAHHOCTbL YMEHUS KnacCUULMpPOBaTh XUMWYECKME peakuun Mo
PasMYHbLIM MpU3HaKam (YUCNy W COCTaBy pearvpyroLiMx BeLLecTB, TEMNJ0BOMY
adhekTy peakuun, M3MEHEHUIO CTEeMNeHel OKWUCNEHUSI 3M1IEMEHTOB, 06pPaTUMOCTM
peakuun, y4acTuio KatanmsaTopa);

COPMMPOBAHHOCTb YMEHWIA COCTaBMIATb YPaBHEHUS peakuui pPasnyHbIX
TUMNOB, MOJIHbIE U COKPALLEHHbIE YPaBHEHNSA peakL il MOHHOIo 06MeHa, yunTbIBas
YCNOBUSA, NPU KOTOPbLIX 3TW peakunn NayT A0 KOHLa,
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COPMMPOBAHHOCTbL  YMEHWIA MPOBOAWUTL  peakumun, MOATBEPXKAAOLLME
KayeCTBEHHbIA COCTaB Pas3/IYHbIX HeopraHMYeCKUX BeLLECTB, pacrno3HaBaTb
ONbITHLIM MYTEM MOHbI, NPUCYTCTBYIOLLME B BOAHBIX PacTBOpax HeopraHuyeckmx
BELLECTB;

COPMMPOBAHHOCTb  YMEHWUIA  packpblBaTb  CYLHOCTb  OKUC/UTENbHO-
BOCCTaHOBUTE/IbHbLIX PeakLMil MoCpeACTBOM COCTaB/eHUS 3/IEKTPOHHOIO 6asiaHca
3TUX peakuuii;

CPOPMMPOBAHHOCTb YMEHWIA 06 BACHATH 3aBUCUMOCTb CKOPOCTU XMMUYECKOWA
peakuun OT pasIMyHbIX PaKTOpOB; XapaKTep CMELLEHNA XMMUYECKOro paBHOBECKSA
B 3aBMCMMOCTUM OT BHELLHEro Bo3gencTansa (npuHuun fle LLatense);

CPOPMMPOBAHHOCTL YMEHMWIN  XapaKTepu3oBaTb XUMWUYECKMEe MPOLECChI,
nexXkalme B OCHOBE MPOMBILLIIEHHOIO MOJMTyYeHUs CepHO KUCNOTbl, aMMUaka, a
Takke CHOpMMPOBAHHOCTL MPeAcTaBfeHMn 06 0OWMX Hay4YHbIX MPUHLUMNEX W
3KOJIOTMYECKMX MPOo6sieMax XMMUYECKOro NPon3BOACTBa;

CPOPMMPOBAHHOCTb YMEHMWIN MPOBOAUTL BbIYUC/IEHUA C WUCMO/b30BaHMEM
MOHATMS «MaccoBas [0/ BeLecTBa B PacTBOpe», 00bEMHbIX OTHOLUEHWIA ra3oB
NpY XMMUYECKMX peakLmsaX, MacChbl BellecTBa UM 06bEMa rasos Mo M3BeCTHOMY
KONNYeCTBY BeLLecTBa, Macce uam 06bEMY OLHOIO U3 y4acTBYHOLMX B peakuumu
BELLECTB, TEMNIOBOro 3()(heKTa peakumMm Ha OCHOBE 3aKOHOB COXpPaHeHWs Macchbl
BELL,eCTB, MPeBpaLLeHNs N COXPaHEHUS 3HEPTUN;

CPOPMMPOBAHHOCTL YMEHWIA CO6I0AaTL NpPaBu/ia MoJb30BaHUA XUMUYECKOM
nocyaor n nabopaTopHbIM 060pYyAOBaHWEM, a TakKXe npaBuia obpalleHus C
BeLLecTBamMy B COOTBETCTBMM C MHCTPYKUMAMU MO BbIMO/HEHNIO N1a60PATOPHbIX
XUMMWYECKNX OrMbITOB;

C(POPMMPOBAHHOCTb YMEHWA MNAHUPOBATb W BbIMOHATD  XMMUYECKUI
3KCMEPUMEHT (pasnoXXeHne nepokcuaa BOLOPOAA B MPUCYTCTBUM KaTanm3aTopa,
orpefefieHne cpefbl PacTBOPOB BELIECTB C  MOMOLLbH)  YHMBEPCA/IbHOIO
NHAMKATOPA, BIUAHME Pa3/INyHbIX (PAaKTOPOB Ha CKOPOCTb XMMUYECKOW peakuuu,
peakuuMnm MOHHOro 0OMeHa, KayeCTBEHHble peakuum Ha CysnbgaT-, kapboHart- u
XNOPWA-aHNOHbI, HA KaTUOH aMMOHWSA, peLleHne 3KCNepUMeHTabHbIX 3a4ad Mo
Temam «MeTannbl» U «HemeTanbi») B COOTBETCTBAM C MNpaBUaMU TEXHUKU
6e30MacHOCTM Npu 06paLLeHnn C BelecTBamMmy 1 nabopaTopHbIM 060pYA0BaHNEM,
NPeACTaBNATb  pe3ynbTaTbl  XMMUYECKOro 3KCrepumeHTa B (hopmMe  3anuvcu
YPaBHEHMIN COOTBETCTBYIOLMX peakumid U (POpMynMpoBaTh BbIBOAbI Ha OCHOBE
3TUX Pe3y/bTaToB;

CPOPMMPOBAHHOCTb YMEHWI KPUTUYECKM aHa/IM3MpoBaTb XMMUYECKYHO
NH(OPMaLMIO, MOMlyYaemMyto M3 pasHbIX WUCTOYHMKOB (CpefcTBa MacCOBOW
KOMMYHUKaUmmn, IHTEpHET 1 apyrunx);



27

Cc(hopMMPOBAHHOCTb ~ YMeHWU  cobnodaTb  MNpaBuna  3KOIOMMYECKM
LieniecoobpasHoOro noBsefeHUss B ObITy W TPYAOBOW [AeATENIbHOCTU B LenisX
COXpaHeHUs CBOEro 340pOBbS M OKpyXXatoLlend NPUPOLHOM Cpefbl, 0CO3HaBaTb
OMacHOCTb BO3AENCTBUA Ha XXMBble OpPraHn3mMbl ONpeAenéHHbIX BELLECTB, NOHMMAS
cmbicn nokasatens MAK, MNOACHATb Ha npumepax Crnocobbl YMEHbLUEHUA W
npeLoTBpaLleHns UX BPeLHOro BO3LENCTBMS Ha OPraHn3M YenoBeka,;

ANA 00y4yaroWwmxcs ¢ OrpaHUYeHHbIMU BO3MOXKHOCTSAMU 3[0POBbA: YMeHue
MPUMEHATb 3HaHWA 06 OCHOBHbIX [OCTYMHbIX METOAaX MO3HAaHUS BELLEeCTB U
XUMUYECKNX SABNEHWIA,

ANA cnenbliX W cnaboBuadwmx 00y4yaroLMXCs: YMeHMe UCMo/b30BaTh
pefbe)HO-TOUEYHYIO CUCTEMY 0603HaueHui J1. bpanna gns 3anucu XMMMYeckmx

opmyn.



TEMATWNYECKOE NMNJ1AHNPOBAHUE
10 K/TACC
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KonnyecTtBo 4yacoB

ONEeKTPOHHbIe

No i/ HavimeHoBaHWe pas3genos 1 Tem KoHTpONbHble  MpaKTHeckye (unppoBble)
nporpamMmeil Bcero obpasoBaTe/ibHble
paboThbl paboTbl pecypch!
Pa3gen 1. TeopeTMUYeCKNe OCHOBbI OPraHUYeCcKOn XMmum
MpeaMeT opraHuyeckor xummun. Teopus
11 CTPOEHUS OpPraHNYecKmx coeMHeHnn A. 3
M. byTneposa
WToro no paspeny 3
Pa3gen 2. Yrnesogopoabl
2.1 MpefensHble Yrnesofopoabl — asiKaHbl 2
29 HenpegenbHble yrieBoLOPOAbl: aIKeHbI, 6 1
a/IKaaneHbl, alIKUHbI
2.3 ApomMaTnyecKune yrnesogopoabl 2
24 MpupoLHbIE UCTOYHMKM YTIEBOLOPOLOB U 3 1
nX nepepaboTka
Toro no pasgeny 13
Pasgen 3. Kucnopogcogepikatime opraHnyeckmne coefuHeHns
3.1 CnupTbl. ®eHon 3
3.9 Anbfernabl. Kap6oHoBbIE KUC/OTbI. 7 1
CnoxHble agmpbl
3.3 Yrnesogbl 3 2
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WToro no pasgeny 13
Pasgen 4. AsoTcogep kalime opraHnyecKue coenHeHns

41 AMVHBI. AMUHOKUCNOTbI. Benku 3
Toro no pasgeny 3
Pa3gen 5. BbICOKOMOIEKYNAPHbIe COeAUHEHNSA

5.1 lMnacTmaccbl. Kayuyku. BonokHa 2
Toro no pasgeny 2
OBLUEE KOJIMYECTBO YACOB 10 NPOrrAMME 34
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11 KJTACC
KonunyecTtso yacoB ONEKTPOHHbIE
No i/ HavmeHoBaHWe pas3genos 1 Tem K n (undppoBbIe)
B nporpaMmeil Bcero O;Tpoanb'e %aKTquCKme obpasoBaTefibHble
paboTbl paboTbl Decypebl
Pasgen 1. TeopeTnyecKne 0CHOBbI XUMUU
CTpoeHne aTomMOoB. MeprnoamnyecKmnii 3aKoH
1.1 n MNeprogmnyeckasa cMcTemMa XMMUYECKNX 3
anemeHTOoB A. . MeHaeneesa
12 CtpoeHwe BelecTBa. MHoOroobpaswue 4
' BELLECTB
1.3 XMMUYECKNE peakuunm 6 1 1
WToro no pasgeny 13
Pa3gen 2. HeopraHunyeckas Xumms
2.1 MeTansnbl
2.2 HemeTtannbl 1
53 CBA3b HEOpPraHMYeCKMX 1 OpraHNyYecKumx 5
' BELLECTB
WToro no pasgeny 17
Pasgen 3. XvuMusi 1 XX1U3Hb
3.1 XUMUA U XKN3Hb 4
WToro no paspeny 4
OBLUEE KOJIMYECTBO YACOB N0 NPOrrAMME 34 2 3




NOYPOYHOE NMNJIAHNPOBAHUE
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10 KJTACC
KonnyectBo 4acoB ONeKTPOHHbIe
[0]
:/_n Tema ypoka Bcero KOHTpoO/IbHble  [1pakTuyeckune ﬁf;jeHm (L)lgsoaz(())i:fenwu e
paboThbl paboTbl pecypc
1 MMpeameT OpraHMYeckKom Xummu, eé 1
BO3HWKHOBEHWE, pa3BUTHE N 3HAYEHWE
Teopus CTPOEHUSA OpraHNYecKmx
2 coefimHeHnin A. M. bByTneposa, eé 1
OCHOBHbI€ MOJI0XKEeHNA
MpepcTasneHne 0 Knaccugukalum
3 OpraHn4yecKmx BeLlects. HomeHkaTypa 1
(cucTemaTtuyeckas) v TpUBUATIbHbIE
Ha3BaHWA OpraHMYecKnX BeLLEeCTB
4 AJKaHbI: COCTaBUVI CTPOEHMe, 1
rOMOJIOTMYECKUI pag,
5 MeTaH 1 3TaH — npocTelne 1
npeacTaBUTeNN aNkaHoB
6 AJIKEHbI: COCTaB U CTPOEHMe, CBOMCTBA 1
7 STWNEH M NPONUIeH — NpPoCTelLLmne 1
npeacTaBUTeNn akeHoB
3 MpakTunyeckas padota Ne 1. «lMonyyeHune 1 1
3TU/IEHA N N3YYEHMNE ero CBOUCTB»
AnkagneHbl. byTaaneH-1,3 n
9 meTunbyTtaaneH-1,3. MNonyyeHne 1

CMHTETMYECKOr0 Kay4yKa 1 pe3viHbl
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ANKUHBI: COCTaB M 0COBGEHHOCTH CTpPOEHNA,

10 rOMO/IOrNYeCKnin pag. ALeTuneH —
NPOCTENLLMIA NPeacTaBUTe b aJIKMHOB

1 BbluncneHns No ypaBHEHMKO XMMNYECKOIA
peakuuu

12 ApeHbl: 6eH30/1 1 TONYyos. TOKCUYHOCTb
apeHoB

13 ["eHeTnYecKada CBA3b YrN1eBOA0POL0B,
NpUHaANexalmx K pasfiMyHbIM Kiaccam
MprpoaHbIE NCTOYHUKM YT1IEBOAOPOL0B:

14 NPUPOAHbINA ra3 1 NONYyTHbIE HE(TAHbIE
rasbl, HepTb M NPOAYKTbI €& NepepaboTKm
MpupoLHbIE UCTOYHUKM YTIEBOLOPOLOB:

15 NPUPOAHbINA ra3 1 NONYyTHbIE HE(TAHbIE
rasbl, HepTb M NPOAYKTbI €& NepepaboTKm

16 KoHTponbHas paboTta no pasgeny
«Y'Tnesogopoabl»

17 MpepenbHble 04HOATOMHbIE CMIUPTHI:
MeTaHoN 1 3TaHon. BogopoaHas cBA3b

18 MHOroaToMHble CNUPTbI: TUNEHTIMKO/b U
rNALepUH

19 deHo/1: CTpoeHMe thﬂeKyﬂbl, (hm3nyeckume
N XMMUYECKNe CBONCTBA, MPUMEHEHME

20 Anbferngpl: hopmasbaerug v
auetanbaerug. ALeToH

21 O[ZHOOCHOBHbIE NpefesbHble KapOOHOBbLIE

KUCNOTbI: MypaBbHaA N YKCYCHas
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22

MpakTnyeckas pabota Ne 2. «CBoilcTBa
pacTBopa YKCYCHOW KMUCNOTbI»

23

CteapunHoBasa 1 0N1enHOBas KUCNOTbI, Kak
npeacTaBuTeNN BbICLLINX Kap60HOBbIX
KUCNoT

24

Mblina Kak conm BbICLLNX Kap6OHOBbIX
KWCNOT, NX MOKOLLLEE AGVICTBVIG

25

CnoxHble 3¢mpbl Kak NPov3BOAHbIe
KapOOHOBbIX KMUC/OT. MMAP0IN3 CNOXHbIX
aupos

26

YKupbl: TMAPONu3, NpYMeHeHNe,
6110N10rMYECKast POsib XKMPOB

27

YrneBofbl: COCTaB, Knaccugmkaums.
BaxxHeiiLwve NpeAcTaBUTeNN: TIHOKO34,
(hpyKTO33, caxapo3a

28

Kpaxman 1 Liennono3a Kak npupoaHble
nosmMmepsbl

29

KoHTponbHas paboTta no pasgeny
«Kucnopoacoaepxatlme opraHM4yeckme
coefiMHeHmMs»/ Beepoccuiickas
npoBepoYHas paboTa

30

O6Las xapaKTepUCTMKa a30TCOAEPXKaLLIMX
OpraHNYecKnX coeuHeHui /
Bcepoccuitckas npoBepoyHas paboTa

31

AMWHbI: METUNAMUH N aHWUTUH

32

AMVHOKMCNOTbI Kak amhoTepHble
OpraHMYecKme CoeANHEHUS, NX
bronornyeckoe 3HaveHve. Mentuapl.




34

Benku kak NnpupoAHble
BbICOKOMO/EKYISIPHbIE COEAVHEHNS

OCHOBHbIE NOHATUSA XUMUN

33 BbICOKOMO/IEKYNIAPHbIX COEANHEHWIA 1
OCHOBHble METOAbI CUHTE3a
34 BbICOKOMO/IEKYNSPHbIX COEAMHEHWIA. 1
MnacTmacchl, Kay4yKu, BONIOKHa
OBLLEE KOTMYECTBO YACOB IO 34

MPOIrPAMME
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Ne
n/n

Tema ypoka

KonnyecTtBo 4yacoB

Bcero

KOHTpO/IbHbIE
paboThbl

[NpakTnyeckme
paboTbl

Jata
N3ydeHns

ONeKTPOHHbIe

undposble
obpasoBaTefibHble

pecypcbl

XUMUYECKNIA 3N1IEMEHT. ATOM. DNIEKTPOHHas
KOH(Mrypawms aTomoB

Mepuoamnyecknin 3akoH 1 MNeproguyeckas
cucTemMa Xmmnyeckmx anemeHTos . U.
MeHzeneeBa, NX CBA3b C COBPEMEHHOM
Teopueli CTPOEHMSI aTOMOB

3aKOHOMEPHOCTMN N3MEHEHMSI CBONCTB
XUMUYECKNX 3N1EMEHTOB M X COEAUHEHWIA NO
rpynnam n nepuofam. 3HauyeHue
NnepuoAMYecKOoro 3aKoHa 1 CUCTeMmbl
XumMnyeckmx anemeHTos .M. MeHaeneesa B
pasBUTUN HayKK

CT1poeHue BeLlecTBa. XMMMYecKas cBs3b, eé
BU/bl; MEXaHM3Mbl 06pa3oBaHus
KOBa/IeHTHOW CBsi3n. BogopoaHas cBsi3b

BafieHTHOCTb. ON1eKTPOOTPMLATE/IbHOCTD.
CteneHb okucneHus. BellecTsa
MOJIEKY/IAPHOIO N HEMOJIEKYNSAPHOTO
CTPOEHUA

MoHATME O AUCMEPCHBIX CUCTEMAX.
VICTWHHBbIE 1 KONNOUAHbIE PacTBOPbI.
MaccoBas [10/151 BELLLeCTBa B pacTBOpe
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Knaccugmkaums n HOMeHKnaTypa
HEOPraHNYeCKNX COoeNHEHNI. eHeTYecKas
CBSi3b HEOPraHWNYeCKMX BELLLECTB, Pa3/INUHbIX
Knaccos

Knaccugmkayms XMMMYECKNX peakuuii B
HEOPraHNYeCKOl 1 OpraHNYECKOl XUMNN.
3aKOH COXPaHEeHUst MacChl BELLECTB; 3aKOH
COXPaHeHVs 1 NPeBPaLLEHNS SHEPTN NPY
XMMUYECKMX peakLImsaX

CKOpOCTb peakumn. O6paTMMble peakLyu.
XUMMYecKoe paBHOBECKE

10

MpakTnyeckas pabota Ne 1. «BnusHue
pa3IMyHbIX PAKTOPOB Ha CKOPOCTb
XUMWYECKON peakLum»

11

AnekTponuTuyeckasa guccoumaums. NMoHatme
0 BOAopoAHoM nokasatene (pH) pacteopa.
Peakuuu noHHoro obmeHa. 'vaponuns
OpraHNYecKnx 1 HeopraHMYecKnx BELLLECTB

12

OKUCNNTENbHO-BOCCTAHOBUTENbHbIE
peakuun. MoHATME 06 3NeKTPoNm3e
pacniaBoB ¥ pacTBOPOB CONel

13

KoHTposnbHas paboTta no pasgeny
«TeopeTnyecKme 0CHOBbI XMUU»

14

MeTanbl, UX NonoXeHne B MepnoanyecKoi
CUCTEME XMMUYECKUX 3nemeHToB . W
MeHgeneeBa 1 0CO6EHHOCTN CTPOEHNS
atomoB. O6Lme n3nyeckmne cBoNCTBa
MeTa/1/10B
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15

CnnaBbl MeTaINI0B. NEKTPOXUMUYECKUIA PSS
HanpsXXeHWin MeTan0B

16

XVMUYecKne CBOMCTBA BAXKHEMLLINX
MeTaNNoB (HaTpWiA, Kanuii, KanbLuiA, MarHui,
TIOMUHWIA) N X COEANHEHWI

17

XVMUYeCKmMe CBOMCTBA XpoMa, Meamn 1 nx
COefIMHEHNI

18

XUMMYECKMNe CBOMCTBA LIMHKaA, XXenesa n nx
COeAVHEHUNI

19

MpakTnyeckas pabota Ne 2. "PelueHne
3KCNepuMeHTa/IbHbIX 3a4a4 Mo TeMe
«MeTannbi»"

20

HemeTansbl, X NOMNOXEHWE B
MepuoanNYecKOn CUCTEME XMMUYECKNX
anemeHToB . . MeHpeneesa n
0C06EeHHOCTU CTPOEHUSA aTOMOB

21

®un3nyecKkme CBOMCTBA HEMETA//IOB.
AnnoTponus HemeTannoB (Ha npumvepe
Kncnopoga, cepbl, hocopa 1 yrneposa)

22

XUMUYECKMNe CBOWCTBA rasioreHoB, Cepbl U X
COeAVNHEHUI

23

XnMmn4YecKme CBOICTBa a30Ta, hocgopa n nx
COeIMHEHWI

24

XVMUYeCKme CBOICTBA Yriepoaa, KpeMHUS 1
NX COeANHEHWIA

25

MpUMeHeHNe BaXKHEULLNX HEMETAINOB U UX
COeAVNHEHUI

26

OGOO6LLEHME 1 CUCTEMATM3ALIMS 3HAHWIA MO
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Teme «HemeTannbl». BblumcneHms no
YPaBHEHUAM XUMUYECKUX peaKL il
TEPMOXMMUNYECKIME PacUEThI

MpakTnyeckas pabota Ne 3. «PeLleHne

27 3KCrNeprMeHTa/IbHbIX 33434 Mo Teme 1
"HemeTannbl"»

08 KoHTposbHas paboTa no Temam «MeTansibi» 1
n «HemeTannbi»

29 HeopraHunyeckune 1 opraHnM4eckmne KMCNoThbl. 1
HeopraHunyeckune 1 opraHnM4eckre 0CHoBaHMUA
AM{OTEpPHbIE HEOpraHWYecKune

30 opraHnyeckue coemHeHus. ["'eHeTn4YecKas 1
CBA3b HEOPraHNYeCKNX N opraHnyecKunx
BeLLlecTB
Pofib XMMUK B 06eCreveHnI 3KONM0MMYECKON,

31 3HEPreTMYECKOW 1 NMLLEBOI 6e30MacHOCTH, 1
pas3BUTUN MeAULIMHbI
MpepacTasneHns 06 06LLMX HaYUHbIX

32 NPUHUMNAX NPOMbILLIEHHOr0 NOJTyYeHNs 1
Ba)KHEMLLMX BeLecTs

33 Uenosek B M1pe BELLECTB U MaTepnanos

34 XVMUA N 300pOBLE YesloBeEKa 1

OBLUEE KOJIMYECTBO YACOB INO 34

NMPOIrPAMME
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NMPOBEPAEMbIE TPEBOBAHUNA K PE3YJIBTATAM OCBOEHUA
OCHOBHOW OBPA30BATE/1IbHOW MPOIrPAMMBbI

10 KNTACC

Kopg
npoBepsAeMoro
pesynbTarta

MpoBepsieMble NpeaMeTHbIe pe3y/ibTaTbl 0CBOEHWSI OCHOBHOW
obpaszoBaTe/ibHOW NPorpamMmMbl CpeHEro 06LLero o6pasoBaHms

1

TeopeTnyeckne OCHOBbI Opl'&HVI‘-IECKOVI XUMUN

11

CopmMrpoBaHHOCTb NPEACTaBNEHWMIA O XUMUYECKOW COCTaBNSHOLLEN
eCTECTBEHHOHAY4YHOW KapTWHbl MWpa, PON XMMUX B MO3HAHWK
SBNEHUA Npupodbl, B (HOPMUPOBAHWUM MbILNEHUA W KYNbTYpbl
NNYHOCTK, eé (DYHKUMOHANbHOM rpamMOTHOCTW, HeobxoauMmon Ans
PELLeHNs MPaKTUYECKMX 3aday W 3KONOrM4yeckn 0BOCHOBAHHOIO
OTHOLLEHWSA K CBOEMY 3[40PO0BbIO M NPUPOAHOIA cpeae

1.2

BnageHne CUCTEMON XMMWYECKMX 3HAHWIA, KOTOpas BK/HOYaeT:
OCHOBOMO/araroLme MOHATMS (Monekyna, Ba/IEHTHOCTb,
3NEKTPOOTPULIATENILHOCTb, CTEMEHb OKWUCNEHUS, XMMUYECKas CBS3b,
MO/Ib, MOSMISIPHas Macca, MOSSIPHbIA 00bEM, YIrNEPOAHbIA CKeneT,
(yHKUMOHaNbHas  rpynna,  pagukan,  M30Mepus,  U30Mepbl,
FOMONOrMYECKNA  psa, TFOMOMOrW, YrNeBOAOPOAbl, KWCNOpPOoA- W
asoTcoepXKalime CoeauHeHUs, GMONOTMYECKN aKTMBHbIE BeLLecTBa
(yrnesogpl, Xupbl, 6e1KM1), MOHOMEP, NONNUMEpP, CTPYKTYPHOE 3BEHO,
BbICOKOMO/IEKYNSIPHbIE  COEUHEHMNS); TeopuMM W 3aKOHbl (Teopus
XMMUYECKOr0 CTPOEHMs opraHmyecknx Beulects A.M. ByTneposa),
3aKOHOMEPHOCTW, CUMMBOJSIMYECKUI $A3bIK XUMUK, (HaKTONOrMYeCcKue
CBEleHMsi 0 CBOICTBax, COCTaBe, MOMYyYeHUNM W 6GE30NacHOM
MCNONb30BaHNM  BaXKHEMLLUMX HEOPraHNMYecKMxX W  OpraHmyecKmx
BELLLECTB B ObITY 1 NPAKTUYECKOI AeATeNIbHOCTU YenoBeka

1.3

ChopMMPOBaHHOCTb  YMEHWIA  BbISIBNSTb  XapaKTepHble  MPU3HAKY
MOHATWIA,  yCTaHaBNMBaTb WX  B3aMMOCBSA3b,  MCMO/Mb30BaTb
COOTBETCTBYIOLLME MOHSATMS MPU OMMCAHUM COCTaBa, CTPOEHMS W
npeBpaLLeHnii OpraHNYecKNX COeANHEHNI

14

ChOPMMPOBAHHOCTb YMEHWIA UCMONb30BaTh XMMMWYECKYH CUMBOMMKY
ANS COCTaBNEHUS MOMEKYNSPHbIX W CTPYKTYPHbIX (Pa3BEpHYTOM,
COKpaLLEHHOI)  (hopMyN  OpPraHMYecKMX BELLECTB U YpaBHEHWIA
XMMUYECKMX peakLniA, N3roTaBnnBaTh MOAENN MOMEKY OPraHNYeCKUX
BELLECTB A1 WAMOCTPAUUM UX XMMUYECKOTO M MPOCTPAHCTBEHHOIO
CTPOeHUs
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1.5

ChopMMpOBaHHOCTb ~ YMEHWIA  yCTaHaBNMBaTb  NPWUHAAIEXHOCTb
N3YYEHHbIX OPraHM4yecKMxX BELLECTB MO WX COCTaBYy W CTPOEHUIO K
onpefgenéHHoMy Knaccy (rpynne) coefuHeHuid  (YrneBoAopoAsbl,
KICNOPOL W a3oTcofepyKalive COeAMHEHWS, BbICOKOMONEKYNAPHbIE
COeIMHEHMs)), [faBaTb MM  Ha3BaHWA MO  CUCTEMAaTUYeCKOMn
HomeHknatype (IUPAC)

1.5

ChopMMpPOBaHHOCTb YMEHUs ONpefiensTb BUAbI XUMUYECKOW CBS3UN B
OPraHNYecKnX coeauHeHUsX (OANHAPHBIE N KPaTHbIE)

1.6

C(opMMpPOBaHHOCTb ~ YMEHWUSA  MPUMEHSATL:  MOJIOKEHUA  TEOpUU
CTPOEHUs opraHnyecknx Bellects A.M. byTnepoBa a1 06bACHEHMS
3aBMCMMOCTU CBOWCTB BELLECTB OT MX COCTaBa U CTPOEHMS; 3aKOH
COXpaHeHus Maccbl BELLEeCTB

YTrnesogopoabl. Kucnopogacogepxatine n asotcofepxawime
OpraHunyecKue coefnHeHns. BbICOKOMONEKYNAPHbIE COeANHEHNS

2.1

ChopMMpOBaHHOCTb  YMEHWIA MPUBOAMTL TPUBUASbHbIE Ha3BaHWS
OTZENbHbIX OPraHWYecKMX BeLLeCTB (3TUMIEH, NPOMU/eH, aueTWeH,
STUNEHTIMKONb, TANLEPUH, (heHon, GopmManbherns, auetanbaerng,
MypaBbMHad KWCNOTa, YKCYCHas KWC/OTa, ONeMHOBas KMC/OTa,
CTeapuvHOBasA KUCNOTa, [NtOKO03a, (PPYKTO3a, Kpaxma, Lesnosa,
FNALNH)

2.2

ChopMMpOBaHHOCTb YMEHWIA XapaKTepu3oBaTb COCTaB, CTPOEHMe,
(M3nMYecKMe M XMMUYECKME CBOMCTBA TUMWYHBLIX MpPeAcTaBUTENEl
pa3IMYHbIX K/1aCCOB OPraHMYecKMX BewecTB (MeTaH, 3TaH, 3TW/EH,
nponuneH, aueTuneH, OytaaumeH-1,3, MeTunbyTagueH-1,3, 6eH307,
METaHO/, 3TaHOA, 3TUEHIINKONMb, TNLEPVH, (eHON, aueTanbierna,
MypaBbMHas U YKCYCHasi KWUCNOTbl, F/IH0KO3a, Kpaxmas, Le/tonosa,
aMUHOYKCYCHas KucnoTa)

2.3

ChopMMPOBaHHOCTb YMEHWSI UHOCTPUPOBATh FEHETUYECKYH) CBSI3b
MEXAY  TUMUYHLIMWA  MPEACTABUTENSAMM  PA3MYHBIX  KNaccoB
OpraHMYecKyX BELLECTB YPaBHEHUSMI COOTBETCTBYHOLLMX XUMUYECKMX
peakLii C UCMOMb30BaHNEM CTPYKTYPHbIX (HOpMy/T

2.4

ChopMMpPOBaHHOCTb ~ YMEHUSI  XapaKTepu3oBaTb  UCTOYHVIKY
YIrNeBOJOPOHOIO Chipbst (HE(Tb, MPUPOAHBIN ra3, yrofb), Cnocobbl UX
nepepaboTKX 1 NPaKTUYECKOE NPUMEHEHE NPOLYKTOB NepepaboTKy

XNMUS N XXU3Hb. PacyéThbl

3.1

CthopMMPOBaHHOCTb YMEHWNI BNafleTb CUCTEMOW 3HAHWIA 06 OCHOBHBbIX
MeToZax Hay4YHOro Mo3HaHus, UCMO/Mb3yeMbIX B XUMUW NPU N3YUYEHUN
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BELLECTB U  XUMUYECKUX SBNEHUIA  (HabnogeHve, U3MEpPEHNe,
3KCMEPUMEHT,  MOAENMPOBaHWE),  WUCMOMb30BaTb  CUCTEMHble
XUMUYECKNE 3HAHWUS ANs  MNPUHATUS  pelleHuidi B KOHKPETHbIX
YKN3HEHHBIX CUTYaLWsX, CBSA3AHHbIX C BELLECTBAMU U UX NMPUMEHEHNEM

3.2

CthopMMpOBaHHOCTb  YMEHUI  cO6MaaTh MNpaBuia  MO/Mb30BaHUA
XMUMUYECKO MOCcyaon M NnabopaTopHbIM 060PYyAOBaHMEM, a TaKXke
npasvna obpaLLleHNs C BELLECTBaMN B COOTBETCTBMM C UHCTPYKLUMAMM
MO BbIMNOMHEHWHO NabopPaTOPHbIX XMMUYECKNX OMbITOB

3.3

ChopMMpOBaHHOCTb YMEHUIA MNAHMPOBaThb W BbIMOMHATL XUMUYECKUIA
3KCMepuMeHT (MpeBpaLLeHMst OPraHNYeCKMX BELLECTB NPW HarpeBaHum,
MoMlyYeHne 3TUEHa N N3yYeHMe ero CBOICTB, KaYeCTBEHHbIE peakLum
OpraHMYecKMx BELUECTB, [AeHaTypaumsi 6GenKoB NpU  HarpeBaHuu,
LUBETHble peakuun 6GenkoB) B COOTBETCTBMM C MpaBUIaMU TEXHUKM
6e3onacHOCTM npu obpalleHMn ¢ BellecTBaMu U NabopaTopHbIM
060pyf0BaHVeM; NpeAcTaBNATh pesy/bTarhl XVIMNYECKOTO
JKcnepvMmeHTa B (JOpMe 3anucu  YpPaBHEHWI COOTBETCTBYHOLLMX
peakuwuii n hopMyIMpoBaTh BbIBOAbBI HA OCHOBE 3TWX pe3y/ibTaToB

3.4

ChopMMPOBaHHOCTb YMEHWIA MPOBOANTL BLIYMC/IEHMS MO XMMUYECKUM
ypaBHeHMsIM (Macchbl, 06bEMA, KOMMYECTBAa UCXOAHOrO BELLECcTBa WUn
NpoAyKTa peakuym rno U3BeCTHbIM Macce, 06bEMY, KONMUECTBY OHOTO
13 UCXOIHbIX BELLECTB U/ NPOAYKTOB PeaKLun)

3.5

CchopMmnpoBaHHOCTb YMeHWiA KpUTNYECKU aHanM3npoBaThb
XUMUYECKYI0 MH(OPMaLIMIO, MOMyYaeMytd U3 PasHbIX WCTOYHMKOB
(cpefcTBa MaccoBoii MH(opMaLyK, CeTb VIHTEPHET 1 apyrue)

3.6

ChopMUpoBaHHOCTb  YMeHWIA  CO6NK0A4aTb Npasuia  3KOOrMYECKH
LileNIecoobpasHoro noBefeHns B ObITY WM TPYAOBOW [AeATeNbHOCTU B
LleNsX COXpaHeHUs CBOero 3[40pOBbS M OKpYXXatowe MNpupoaHOi
cpefbl, 0CO3HaBaTb OMACHOCTb BO3AEWCTBUA HA >KMBblE OPraHuM3mbl
onpeseNéHHbIX OpraHNYecKMX BeLLEeCTB, NMOHMMAs CMbIC/ MOKasaTens
NAK (npegenbHO  AOMYCTUMOM — KOHLUEHTpaumun), MNOSICHATb  Ha
npumepax Ccnocobbl YMeHbLUEHUA W NPeLOTBPALLEHNS WX BPeSHOro
BO3JeMCTBMNA Ha OpraH13M YesnoBeka

11 KNTACC

Kopg
npoBepsemMoro

MpoBepsieMble NpegMETHbIE Pe3y/IbTaTbl 0CBOEHNS OCHOBHOW
obpaszoBaTe/ibHOW NPorpamMmMbl CpeiHero o6LLero o6pasoBaHus




42

pesynbTaTa

1

TeopeTnyecKne 0CHOBbI XUMUN

11

BnageHne CUMCTEMOA  XMMUYECKUX 3HaHWIA, KOTOpas BKJIHOYaeT:
OCHOBOMoOfaratoWwe  MoHATUS  (XMMUYECKUIA  3N1EMEHT,  aTtoM,
3NeKTPOHHasA 060/104Ka aToMa, S-, p-, d-3/1EKTPOHHbIE Op6UTaNM aTOMOB,
MOH, MOMEKyNna, BaEHTHOCTb, 3/IEKTPOOTPULLATENbHOCTb, CTemneHb
OKMC/IEHMS, XMMMYECKas CBA3b, MOJb, MOMAPHAsA Macca, MOJSIPHbINA
00bEM, KpuUCTa/iIMyeckas pewwéTka, TWUMbl XUMUYECKUX peakumil
(OKMCNNTENbHO-BOCCTAHOBUTE/IbHBbIE,  3K30- W 3HAOTEPMUYECKME,
peakuyn MOHHOrO 0OMeHa), pacTBOp, 3MEKTPOUTbI, HE3NEKTPONUTDI,
3NEeKTPO/IMTUYECKAsA  AMCCOLMauUmMs,  OKWUCNNUTENb, BOCCTAHOBUTESb,
CKOPOCTb XMMWYECKOW peakuun, XMMUYECKOe PaBHOBECKE); Teopun U
3aKOHbI (Teopusi 3MeKTPONMTMYECKON Auccoumaumn, epruognyeckuii
3akoH .M. MeHfeneeBa, 3aKOH COXpaHEHWs MacChbl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIA i3bIK XUMUK, (HaKTO/IOrMYecKmne CBeAEHNA 0 CBOMCTBAX,
coctaBe, MOMy4YeHMM MW 6e30MacHOM  WCMOMb30BaHUM  BaXKHEALINX
HeopraHM4ecKMxX BeLLECTB B ObITy W MNPaKTUYECKON [eATeNlbHOCTM
yenoBeka

1.2

ChopMMPOBaHHOCTb YMEHWUIA BbISBNATb XapakKTepHble MpPU3HAKN 1
B3aMMOCBS3b M3YUEHHbIX MOHSATWIA, MPUMEHSITb COOTBETCTBYHOLLME
MOHATUS MPX  OMUCAHUM CTPOEHWS W CBOICTB  HEOpPraHMYecKmx
BELLECTB M WX MPEBPALLEHUI; BbISIBNSTb B3aWMOCBS3b XMMUYECKUX
3HaHMWIA C  MOHATMAMY " NpeacTaBneHNsMN — ApYruX
eCTECTBEHHOHAYUHbIX NPeAMETOB

1.3

BnageHne OCHOBHbIMM MeTOZamu Hay4YHOro MO3HaHUA BeLLECTB W
XUMUYECKUX  ABMIEHWUIA  (HabntofeHne, W3MepeHne, 3KCMEPUMEHT,
MOJeNnpoBaHue)

14

CopMMpOBaHHOCTb YMEHWIA OMpeaensTb BaleHTHOCTb W CTereHb
OKMC/IEHNS1  XMMWYECKMUX 3/1EMEHTOB B COEAMHEHUAX Pa3IMYHOIo
cocTaBa, BWA  XMMWYECKOM  cBA3N  (KOBa/IeHTHas,  WMOHHas,
MeTa/ININYecKas, BOAOPOAHAs) B COEAMHEHUSAX, TUM KPUCTaIINYECKON
PELLETKN KOHKPETHOro BellecTBa (aTOMHas, MOJSIEKYNsipHas, MOHHas,
MeTal/In4ecKas)

1.5

ChopMMpOBaHHOCTb YMEHWUIA OMpefensaTh XapakTep Cpefbl B BOAHbIX
pacTBOpax HEOPraHNYECKUX COeANHEHWI

1.6

C(hopMMPOBAHHOCTb  YMEHUA  KlacCuuuMpoBaTb  XMMUYECKME
peakumm No pasnNyHbIM Mpu3Hakam (YUCy 1 COCTaBy pearvpyroLLmx
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BELLECTB, TEMN/JOBOMY 3(MMEKTY peakuun, W3MEHEHWUIO CTeneHel
OKWUCMEHUS  3/1eMEHTOB,  06paTMMOCTM  peakuuKn,  yyacTuto
KaTasim3aropa)

1.7

CthopMMPOBaHHOCTb ~ YMEHWUIA  COCTaBMATb ~ YPaBHEHUs  peakuuii
Pa3NMYHLIX TWUMOB, MOSHblE W COKpPaLLUEHHble YpaBHEHUS peakLinii
MOHHOIO 06MeHa, YUMTbIBas YC0BUS, NPU KOTOPbIX 3TV peakuuu nayT
[0 KOHUa

1.8

CthopMMPOBaHHOCTb YMeHWIA NPOBOAWTL PeakLuym, NOATBEPXKAAtOLLME
KaueCTBEHHbI/i  COCTaB  Pa3/IMYHbIX  HEOPraHWYECKMX  BELLECTB,
PacMo3HaBaTb OMbITHbIM MYTEM WOHbI, NPUCYTCTBYIOLUME B BOAHbIX
PacTBOpPax HeOPraHMYeCKMX BELLECTB

1.9

CthopMMPOBaHHOCTb YMEHWIA PacKpbIBaTb CYLIHOCTb OKWUC/UTE/bHO-
BOCCTAHOBWTE/bHbIX peakwuuit nocpeacTBOM COCTaBNEHNS
3NeKTPOHHOr0 6anaHca aTMX peakuuit

1.10

CthopMMPOBaHHOCTb  YMEHWIA 0GBACHATb  3aBUCMMOCTb  CKOPOCTM
XMMUYECKOI peakLy OT pas/IMyHbIX PaKkTopPoB

1.11

ChopMUpPOBaHHOCTb  YMEHWUI  OOBACHATL  XapakTep  CMeLLeHWs
XMMMYECKOr0 pPaBHOBECUA B 3aBMCUMMOCTU OT BHELLHEro BO3Le/CTBUS
(npuvHumn Ne LWatense)

O6Las 1 HeopraHM4yeckKas Xumms

2.1

CdopMMpoBaHHOCTb YMEHWUIA pacKpblBaTb CMbICN [leproanyeckoro
3aKOHa A.. MeHpeneesa n [lEMOHCTPNPOBaTL ero
CUCTEMATU3NPYIOLLYI0,  OOBACHUTE/IBHYHO U NPOrHOCTUYECKYHD

(hyHKUMM

2.2

ChopMUpOBaHHOCTb YMEHWIA XapaKTepr30BaTh 3/1EKTPOHHOE CTPOEHMe
aTOMOB XMMWYECKUX 3/neMeHTOB 1-4 nepuofoB [lepuogmnyeckol
CUCTEMbI XMMWUYeckux anemeHToB [.V. MeHpeneesa, WCNonb3ys
MOHATUA «S-, P-, d-3M1EKTPOHHbIE OpPOUTANN», «3HEPreTUYeckume
YPOBHW»,  OOBACHATb ~ 3aKOHOMEPHOCTU  WU3MEHEHWUS  CBOWCTB
XUMMUYECKNX 3/1IEMEHTOB W UX COEAUHEHWIA NO Mepuogam K rpynnam
MepnoanyecKoin cncTeMbl XUMUYECKMX 3nemeHToB [.M. MeHzeneesa

2.3

CopmMMpoBaHHOCTb YMEHWIA XapaKTepu3oBaTb (ONMCbIBaTb) 06LMe
XMMUYECKNe CBOMCTBA HEOPraHWYeCKNX BELLECTB Pas3/INYHbIX K/1accos,
MOATBEPXAATb  CYLLECTBOBAHWE  TEHETUYECKON  CBA3U  Mexay
HEOpraHWYecKMMM  BellecTBaMM  C  MOMOLUBI0  YpaBHEHWi
COOTBETCTBYHOLLUMX XMMUYECKUX peaKLini

2.4

ChopMMpPOBaHHOCTb ~ YMEHWIA  YCTaHaBMMBAaTb  MPUHAIEXHOCTb
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HEOpraHMYecKnX BeLLeCTB MO MX COCTaBy K Onpeaen&éHHOMY Kraccy
(rpynne) coeauHeHuid (NpocTble BELLECTBa — MeTa/ibl Y HEMETa b,
OKCW/Ibl, OCHOBaHUS!, KUCNOTbI, aM)OTePHbIE FMAPOKCUABI, COMN)

2.5

ChopMUpPOBaHHOCTb YMEHWUIA MCNOMb30BaTb XMMUYECKYH) CUMBOJIUKY
ANA  COCTaBNMeHUs (HOPMY/N BELUECTB W YPaBHEHUA XUMUYECKUX
peakuui, cuctematuyeckyto HomeHknatypy (IUPAC) n TpuuaibHble
Ha3BaHWS OTAeNIbHbIX HEOpraHM4yeckMx BewecTB (yrapHblil ras,
YINEKUC/bIA Ta3, aMMUaK, raléHas Wu3BeCTb, HerawléHas W3BeCTb,
nuTbeBast cofa, MUPUT U ApYyrue)

2.6

CopmMMpoBaHHOCTb YMEHWMIA XapakTepu3oBaTb (OnucbiBaTb) 06Lme
XMMUYECKNE CBONCTBA HEOPraHWYeCKNX BELLECTB Pas3/INYHbIX K/1accos,
NoATBEPXKAATb  CYLLECTBOBaHME  TEHETMYECKOM  CBA3M  MeXAy
HeopraHN4ecKnmm BElleCTBAMM  C  MOMOLLbKD  YpaBHEHWiA
COOTBETCTBYHOLLUMX XMMUYECKUX peaKLini

2.7

ChopMMPOBaHHOCTb YMEHWIA MaHNPOBATL W BbIMOMHATL XUMUYECKUIA
3KCMEPUMEHT (Pa3fioXKeHMe MepoKcKaa BOAOpoAa B MPUCYTCTBUM
KaTanmsaTopa, OnpeaeneHne cpeabl PacTBOPOB BELLECTB C MOMOLLbIO
YHVBEPCAbHOTO  MHAMKATOPa, BAWSHWE Pa3NNYHbIX (haKTOpPOB Ha
CKOPOCTb  XMMWYECKON  peakuuu, peakuuy WOHHOTO  06MeHa,
KaueCTBEHHbIE peakLi Ha Cy/bdaT-, KapOoHaT- 1 XNI0PU-aHNOHbI, Ha
KaTWOH aMMOHWS, PeLUeHME 3KCMepUMeHTaNbHbIX 3afad Mo Temam
«MeTannbl» N «HeMeTan bl») B COOTBETCTBUM C MPaBUIaMU TEXHUKM
6e3onacHocT npy 06palleHMn C BeliecTBaMnm M NabopaToOpHbIM
060pya0BaHNEM; npeacTaBNsaTh pe3ynbTatbl XMMUYECKOro
aKCMepuMeHTa B (DOPMe 3anuCKU  YpPaBHEHWIA COOTBETCTBYHOLLMX
peakuuil 1 GopMyNMPOBaThb BbIBOAbI HA OCHOBE 3TUX Pe3yNbTaToB

2.8

ChopMmMpoBaHHOCTb  YMeHUIA  co6/tofaTh NpaBuia  Mo/b30BaHUS
XUMWYECKOW nocyaoi v nabopaTopHbIM 06OPYAOBaHMEM, a TaKXe
npaBuna 06paLleHnsi C BELLECTBaMK B COOTBETCTBUAM C UHCTPYKLIMSMU
M0 BbIMOMHEHNIO N1A6OPATOPHbLIX XMMUYECKMX OMbITOB

2.9

ChopMMPOBaHHOCTb ~ YMEHWIA  XapaKTepu3oBaTb  XUMUYECKMe
MPOLECChl, NeXalliMe B OCHOBE MPOMbILL/IEHHOTO MOMYYeHNs CEpHOIA
KWUCNOTbI, aMMMaKa, a Takxke cOpMMPOBAaHHOCTb MpeAcTaBneHuii 06
OOLMX  HAyYHbIX TMPUHLMMAX W 3KOMOTMYECKMX  npobnemax
XMMUYECKOro Npon3Bo/CcTBa

XNMUS N XXU3Hb. PacyéThbl

3.1

CthopMMPOBaHHOCTb MNPEACTABEHMIA O XUMUYECKOW COCTaBNAOLLEN
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eCTECTBEHHOHAYYHOW KapTWHbl MWpPa, PON XUMWM B MO3HAHUM
SIBNEHWIA Npupodbl, B (HOPMUPOBAHUM MbILLIEHUS W KYNbTypbl
NINYHOCTW, €€ (YHKUMOHabHOW TpamMOTHOCTM, HEoBXOAMMON ANs
PELLEHUs MPaKTUUeCKUX 3a4a4 W  3KONOTMYECKM OBOCHOBAHHOIO
OTHOLLIEHWSI K CBOEMY 3[10POBbtO U NMPUPOAHOI cpefe

3.2

CthopMmnpoBaHHOCTb YMeHWiA KpUTWNYECKU aHaM3MpoBaTb
XMMUYECKYIO MH(OPMALIMIO, MOMYYaeMyH) W3 PasHbIX WCTOUHUKOB
(cpeAcTBa MaccoBO KOMMYHWMKaLMK, CeTb VIHTEPHET 1 Apyriie)

3.3

ChopMUpoBaHHOCTb  YMeHWMI A  cobntoAaTb MpaBuia  3KOMOTMYECKM
Lienecoobpa3HoOro noeeAeHNs B ObITY M TPYAOBOW [eATE€NbHOCTU B
LIeNsX COXpaHEeHWs CBOEro 3[0POBbS U OKPY)KatoLlein NpupoAHON

cpeapl

3.4

Oco3HaBaTb  OMAcHOCTb  BO3AEACTBMA HA  >KMBblE  OpraHu3Mbl
onpefienéHHbIX BeLLecTB, NoHMMaa cMbicn nokasatensa MNAK, NnoAacHATb
Ha npumepax Crocobbl YMeHbLUEHWS Y NPeLOTBPaLLEHNA UX BPELHOr0
BO3JeMCTBINA Ha OpraHn3M YesnoBeka

3.5

ChopmMMpOBaHHOCTb ~ YMEHWIA NPOBOAUTb BblUMCNEHNS C
NCMOMb30BaHNEM MOHATUS «MaccoBasi [0NA BELLEeCTBa B pacTBOpe»,
06bEMHbIX OTHOLLEHWA ra3oB MPY XMMUYECKMX PeakLmsix, Macchbl
BewlecTBa MM 06bEMA ras3oB MO U3BECTHOMY KO/IMYECTBY BELLECTBA,
macce unm o6bEMY OAHOr0 M3 YYaCTBYHOLLMX B peakuun BELLECTB,
TEnn0BOro ag)heKkra peakumm Ha OCHOBE 3aKOHOB COXPaHEHMS MaccChbl
BELLLECTB, NPEBPALLEHMNS 1 COXPaHEHNS SHEPTUN
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NMPOBEPAEMBbBIE 3JIEMEHTbI COOEP>XAHUA

10 K/TACC

Kopg

MpoBepsieMblii 3/1EMEHT COflePXKaHMs

1

TeopeTnyeckne OCHOBbI Opl'&HVI‘-IECKOVI XUMUN

1.1

MpeameT OpraHWYecko XMMWUW: eé BO3HWKHOBEHME, pa3BUTWE U 3HAYEHUE B
NOJSIyYEHUN HOBLIX BELLECTB M MaTepuasioB. Teopua CTPOEHUS OpraHnyecKmnx
coeanHeHnin A.M. byTnepoBa, eé OCHOBHbIE NONOXEHWUS

1.2

CTPYKTYypHble  (hOPMY/ibl  OPraHMYECKMX BellecTB. [OMOMOrus, M3omepus.
XuMUYecKkast CBSI3b B OPraHWYECKUX COEAMHEHUSIX — OfMHApPHbIE U KPaTHbIE
cBsi3W. MpeacTaBieHNe 0 KnaccumKaLum opraHnYeCcKMX BELLLECTB

1.3

HomeHKnaTypa opraHMyeckux COefiMHeHWI (CUCTeMATUYECKas)) 1 TPUBMA/IbHbIE
Ha3BaHWs BOXXHENLIMX NpeAcTaBuUTeNeld KNacCoB OPraHMYeCKMX BELLECTB

Yrnesogopoabl

2.1

AnKaHbl: COCTaB M CTPOEHMEe, FOMOIOrMYeCKUiA psa. MeTaH 1 3TaH — NpocTeine
NPeACTaBUTENM aNKaHOB: (IM3NYECKME U XMMUYECKMEe CBOICTBa (peakumu
3aMELLIEHMS U TOPEHMs), HaXOXAeHME B NMPUPOAE, NOMYUEHVE U NPUMEHEHE

2.2

AnNKeHbl: COCTaB M CTPOEHWE, FOMOMOrMYECKWIA psif. DTUNEH U MPOMUIEH —
npocTeiilune NPeAcTaBATENN afKeHOB: (PM3NYECKME W XUMUYECKME CBOIACTBA
(peakumMn  rMAPUPOBaHWSA, TaNoreHUpPoBaHWsA, rugpatauyun, OKUCNEHUs U
nosMmepu3aLmm), NonyyeHne 1 NpUMeHeHne

2.3

AnkagueHbl: 6yTagmeH-1,3 ©  meTundyTagmeH-1,3: CTpPOeHWe, BaXXHenLune
XMMMYECKMe CBOMCTBA (peakums nonuMepusaumn). MonyyeHne CUHTETUYECKOrO
Kay4yKa 1 pe3uHbl

2.4

ANKVHbI: COCTaB U OCOGEHHOCTY CTPOEHMS, TOMONOTNYECKNIA psf. ALETUNEH —
NpoCTellNiA NpeacTaBUTENb aNKMHOB: COCTaB, CTPOEHMe, (U3NYECKMe U
XMMMYECKMe CBOIMCTBA (peakuum rmapupoBaHms, raforeHnpoBaHuns, raparauum,
rOpeHust), NoNyyeHne 1 NPUMeHeHne

2.5

ApeHbl. BeH30n: cocTaB, CTpPOeHMWe, (U3MYECKME W XMMUYECKMe CBOMCTBA
(peakumm rasoreHMpoBaHns 1 HUTPOBaHMUSA), NOMTyYeHWEe U NPUMeHeHVe. Tonyon:
cocTtaB, CTpOeHue, (DM3MYeCKMe M XMMWUYEeCKMe CBOMCTBA  (peakuuu
rafloreHMpoBaHnst M HUTPOBaHWSA), MNOJyYeHWe W MpUMeHeHne. TOKCUYHOCTb
apeHOoB. [eHeTMYecKas CBA3b MeXAy Yr/ieBoAopoAaMu, MpUHaLexawmyMm K
pa3/IMYHbIM Kaccam
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2.6

MpypoAHbIE UCTOYHMKIM YT NEBOA0POAOB. [PUPOAHLINA a3 1 NONYTHbIE HEPTAHbIE
rasbl. HethTb 1 e€é npomcxoxaeHune. Cnocobbl NepepaboTKy HETU: NeperoHka,
KPEKMHT (TEPMUYECKUIA, KaTaMUTUYECKUIA), nuponni. MpoayKTbl nepepaboTKu
He(TW, UX MPUMEHEHNE B MPOMbILLINEHHOCTM U B ObITY. KameHHbI yronb u
NPOAYKTbI ero nepepaboTKm

Kucnopogcozepyallyie opraHn4eckue CoefMHeHNs

3.1

MpefenbHble 0fHOATOMHbIE CMUPTbI. MeTaHO/N 1 3TaHON: CTPOEHNE, Pr3NYeCKMe
M XUMWYECKMe  CBOMCTBA  (pPeakuuMm ¢ aKTUBHbIMKM  MeTaniamu,
rasloreHoBOAOPOAaMM, TOPeHKe), NpuMeHeHne. BogopoaHble CBS3WM  Mexay
MONeKynamu CnupToB. [elicTBMe MeTaHONa M 3TaHOMa Ha OpPraHM3M YesloBeka.
MHOroaToMHbIE CIUPTbI. TUNEHTINKOMbL W TNINLEPUH: CTPOEHUE, PU3NYECKME U
XUMWYECKMEe  CBOICTBA  (B3aMMOEWCTBME CO  LUENOYHbIMK  MeTannamu,
KauyecTBEeHHasi peakuusi Ha MHOroaTOMHble CnupTbl). [eiicTBME Ha OpraHu3M
yenoBeka. [MprYMeHeHWe rAnLUepuHa U 3TUNEHTINKONS

3.2

deHON: CTPOEHME  MOMeKYnbl, (U3NYECKME W  XUMUYECKME  CBOWCTBA.
TokcuyHoCTb heHona. MprmeHeHKe heHona

3.3

Anbfernapl U KeToHbl. @opmanbaerng, auetanbierug; cTpoeHue, Usnyeckre n
XMMMWYECKME CBOICTBA (peakUMn OKUCNEHMS| U BOCCTAHOB/NEHWS, Ka4yeCTBEHHbIE
peakLuu), NonyyeHne 1 NpUMeHeHNe

3.4

O[LHOOCHOBHbIe MpefenbHble KapboHOBble KUCNOTbl. MypaBbuHad U YKCyCHas
KUCNOTbI: CTPOEHUE, PU3NYECKME N XMMUYECKIME CBOMCTBA (CBOWCTBA, 06LLMe AN
Knacca KWCNOT, peakuus aTepudukaumm), nNOAyyYeHWe U NPUMEHEHMe.
CTeapvHOBas 1 0/IEMHOBAs KUCMOTbI KakK NPeACTaBUTENIN BbICLLUMX KapOOHOBbLIX
K1CNOoT. Mblfia Kak CO/N BbICLUMX KapbOHOBbIX KUCNOT, UX MOOLLIEe AeNCTBME

3.5

CnoXHble 3(Mpbl KaK NPOuU3BOAHbIE KApPBOHOBbLIX KWUCMOT. MMAPONN3 CNOXHbIX
athnpoB. XKupbl. F1aponn3 Xupos. MpUMeHeHWe XMPOB. Bronornyeckas ponb
KMPOB

3.6

YrneBofpl: COCTaB, Knaccupukauma yrnesogos (MOHO-, AN- U nosmcaxapuibl).
[MOKo3a — MPOCTEeMLNIA MOHOCaxapui: OCOGEHHOCTUM CTPOEHWUS MOMEKY/bI,
(hn3nyeckme n XxMMm4yeckune cBomcTea (B3anmogenictane ¢ rugpokengom megu(ll),
OKWC/IEHNe amMMuayHbIM PacTBOpOM oOKcupa cepebpa(l), BOCCTaHOB/EHNE,
OpOXKEHMe T/IOKO3bl), HaXOXAeHWe B MpuUpoLe, MpUYMeHeHWe, 61oormyeckas
ponb. POTOCUHTE3. PPYKTO3a KakK M30Mep r/1oKo3bl. Kpaxman v Lennikosa Kak
npupoaHble nonumMepbl. CTpoeHMe Kpaxmana W uennonosbl. dusuyeckne u
XMMWYECKMEe CBOMCTBA KpaxMana (r1Maponus, KayeCTBEHHas peakLuus ¢ Mog0oMm)

A30TCOfiepXKalLyie OpraHnYecKne CoeMHeHNs

4.1

AMUNHOKUCNOTbI Kak aM(*)OTeprle OpraHMYyecKne coeguHeHus. PusnYeckne n
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XUMWYECKINE CBOICTBA aMMHOKMCMOT (Ha Npumepe FavumHa). Bronormyeckoe
3HaueHvie aMUHOKMCOT. MenTuabl

4.2

Benkn Kak npupoAHble  BbICOKOMONEKY/SPHble  COeAMHEHUs. [lepBuyHas,
BTOPMYHAA W TPeTUYHasi CTPYKTypa 6enkoB. XMMUYECKMEe CBOIWCTBA GENKOB:
rMAPONM3, AeHATYPaLIMS, KaUueCTBEHHbIE peakLun Ha Genku

BbicOkOMONeKynsipHble CoeAMHEHNS

5.1

OCHOBHble MOHATUSE XMMWMN  BbICOKOMONEKYNAPHbLIX COEAVHEHWNIA: MOHOMeP,
NonMep, CTPYKTYPHOE 3BEHO, CTeNeHb NMOMMMEPU3aLIAN, CPEIHAS MONEKYSPHas
macca. OCHOBHble MeTOAbl CUHTE3a BbICOKOMONEKYNAPHbLIX COEAVHEHUA —
NoMMEpPU3aLMa U MONNKOHAEH AL

5.2

OKCNepUMeHTaNbHble  MeTOfbl M3YYeHWs BELLECTB U WX NpeBpaLLeHWii:
03HaKOM/EeHVe ¢ 06pasLamMy NPUPOAHbLIX M UCKYCCTBEHHBIX BOMIOKOH, NaacTmacc,
Kay4yKOB. [0oNyuYeHne CUHTETMYECKOrO KayuyKa 1 Pe3uHbl

11 KNTACC

Kopg

MpoBepsieMblii 371EMEHT COflepPXKaHuMs

1

TeopeTnyeckmne 0CHOBbI XUMUN

11

XUMUYECKUIA aneMeHT. ATOM. FApO aToma, M30TOMbl. DNEKTPOHHAs 060/10YKa.
OHepreTUYeckne YpoBHU, NOAYPOBHN. ATOMHbIE Op6uUTanu, s-, p-, d-3NeMeHTbI.
OC06BEHHOCTW pacnpefieNieHnst 3NeKTPOHOB MO Op6UTansM B aTOMax 3/1€EMEHTOB
MepBbIX YETbIPEX NEPUOLAOB. DNEKTPOHHAs KOH(UIypaLms aTOMOB

1.2

Meproanyecknii 3akoH 1 Meproanyeckas cucTemMa XMMUUYECKNX anemeHTos [.U1.
MeHpgeneesa. CBfi3b NEPUOAMYECKOr0 3akOHa W [eprmoanyeckoin CUCTEMbI
XUMUYecKnx anemeHtoB [.M. MeHpaeneeBa ¢ COBPEMEHHON Teopueli CTPOeHMS
aToMOB. 3aKOHOMEPHOCTM W3MEHEHUS! CBOWCTB XUMWYECKMX 3/IEMEHTOB U
06pa3yembiX VMU MPOCTbIX WM CNOXHbIX BEWECTB MO rpynnam u nepuopam.
3HayeHne NepuoMyYecKoro 3akoHa B pa3BuTUM HayKM

1.3

CTpoeHne BellecTBa. XUMMYecKast CBA3b. Bugbl  XMMMUYECKON  CBA3M
(KoBaneHTHas HenosnsipHas W MNONApHasA, WOHHas, MeTannmuyeckas). WOHbI:
KaTUOHbI U aHMOHbI. MexaHn3Mbl 06pa30BaHNA KOBa/IEHTHOW XUMWUYECKOW CBSA3N
(0BMeHHbIV 1 JOHOPHO-aKLEeNTOPHbI). BogopoaHas cBA3b

14

BaneHTHOCTb. NneKTPooTpULaTENbHOCTh. CTeneHb OKUCIEHNS

1.5

BeluecTBa MOMEKY/ISPHOTO U HEMOJIEKYIIPHOTO CTPOEHWS. 3aKOH MOCTOSIHCTBA
COCTaBa BeLLECTBA. TWMbl KPUCTA//IMYECKMX PELUETOK. 3aBUCMMOCTb CBOICTBA
BELLECTB OT TWMa KPWUCTa//IMYecKol pewéTku. [oHATUE O  AUCMEepPCHbIX
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cucTemMax. VICTMHHblE M KOMMoMaHble pacTBOpbl. MaccoBasi [ons BellecTsa B
pacTBope

1.6

Knaccudukaums HeopraHM4Yecknx CoeAnMHeHni. HoMeHKnaTypa HeopraHM4YecKmx
BELLECTB

1.7

Xumundeckas — peakuusi.  Knaccuumkaums — XMMWUYECKUX — peakumii B
HEOPraHNYecKol N OpraHNUYecKol XMMUK. 3aKOH COXPaHEHMsi MacChbl BELLECTB,
3aKOH COXPaHEHMs 1 NMPEeBPaLLIEHUs SHEPT UM MPU XUMUYECKMX peakLinsaX

1.8

CKopoCTb peakuun, eé 3aBUCMMOCTb OT pas/InyHbIX (PaKTopPoB

1.9

Obpatumble peakuun. XMMUYECKOe paBHOBecue. DakTopbl, BAMAIOLWME Ha
COCTOsIHNE XMMUYECKOr0 paBHoBecua. MpuHumn fle LaTtense

1.10

AnekTponutnyeckas auccoumaums. CunbHble 1 cnabble anekTponuTbl. Cpega
BOAHbIX PaCTBOPOB BELLECTB: KUCNast, HeMTpasibHas, LenoYHas. Peakumm NoHHOro
obmeHa

1.11

OKuncnnTeNnLHO-BOCCTaHOBUTE/IbHbIE peakLnn

HeopraHnyeckas xnmus

2.1

HemeTannbl. MonoxeHne HemeTanioB B MeprognMyeckoli cucTeme XMMMUYECKNX
anemeHToB .. MeHaeneeBa 1 0COGEHHOCTM CTPOEHMSA aTOMOB. Pu3myeckme
CBOICTBA HEMETa/I/I0B. A/INIOTPONUA HEMETaN0B (Ha NPUMepPe KMUC0poaa, cepsbl,

(hocthopa 1 yrnepoga)

2.2

XUMMYECKME CBOWCTBA BaXXHEWLUMX HeMeTannoB (rasoreHoBs, cepbl, asoTa,
(hochopa, yrnepoga M KPEMHMS)) M MX  COeAMHEHWUA  (OKCMAOB,
KUCMOPOACOAEPXKALLMX  KUCMOT, BOLOPOAHLIX  COeAUHEHWI). [pumeHeHue
BaXKHEMLUMX HEMETA/INIOB U UX COELUHEHNIA

2.3

MeTtannbl. onoxeHne meTannoB B [MeproAMYECKO CUCTEME XMMUYECKUX
anemeHToB .M. MeHgeneea. OCO6EHHOCTU CTPOEHUS 3MEKTPOHHBIX 060/104eK
aToMoB MeTanoB. O6LMe Pur3nyeckne cBOMCTBA MeTanoB. CriaBbl MET/II0B.
SNEKTPOXUMUYECKNIA PSiL, HANPSHXKEHWIA MEeTasINI0B

2.4

XMMMYECKMe CBONCTBA BaKHEWLIMX MeTannoB (HaTPUiA, Kanuii, KanbLWi,
MarHui, alOMUHWRA, LUHK, XPOM, >Xene3o, Medb) U UX COeAnHeHuin. Obuyme
CMoco6bI MoNyYeHNst MeTaIN0B. MNpUMEHeHNe MeTaNsOB B ObITY U TEXHUKE

2.5

["eHeTMYecKaa CBA3b HeOpraHNMYecKuX BELLECTB, NPUHAANEXALNX K pasInYHbIM
Knaccam

XNMUS N XKU3Hb

3.1

Ponb xvMuUn B 06ecneveHUn 3KOMOMMYECKOW, 3HEPreTUYecKOm W MuULLEBOM
6e30MacHOCTK, pasBUTUN MeAuUMHBL. TTOHATME O Hay4HbIX MeToAax Mo3HaHUA
BELLIECTB N XMMUYECKNX peakLuii
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MpeAcTaBneHnst 06 06LIMX HayuYHbIX MPUHLMNAX MPOMBILLMEHHOTO MOMyYeHus
BaXKHELUMX BellecTB. YenoBeK B MMpe BELIECTB M MaTepuasioB: BaxKHeLIne

3.2 CTPOUTENbHbIE MaTepuanbl, KOHCTPYKLMOHHblE MaTepuanbl, Kpacku, CTEKNO,
KepaMuka, MaTepuainbl AN1sl 3NeKTPOHWKWU, HaHOMaTepuarbl, OpraHuuyeckue u
MUHepa/bHble YA06peHNS
XUMUs 1 3[0pOBbE YeNoBeKa: MpaBua WCMOMb30BaHWS /IEKAPCTBEHHbIX

33 npenapaToB, NpaBuna 6e30MacHOro UCNo/b30BaHNs NPenapaToB GbITOBOV XUMUK

B I'IOBCG,EI,HEBHOVI XU3HN
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YYEBHO-METOANYECKOE OBECIEHEHVNE OBPA3SOBATEJ/IbHOI'O
NMPOLECCA

OBA3ATE/JIbHbIE YHEBHbIE MATEPUVAJIbI 1A YHYEHUKA

1) Xumusa. 10 knacc. / MabpuensH O.C., Octpoymos WN.T"., Cnagkos C.A. — AO
«WM3patenbcTBO «IpocBelleHne», 2022, SneKTpoHHas hopma y4ebHNKa;

2) Xumusa. 11 knacc. / MabpuensaH O.C., Octpoymos W.T"., Cnagkos C.A. — AO
«WM3patenbcTBo «IpocselleHne», 2024, neKTpoHHasa hopma y4yebHNKa.

METOONHECKWNE MATEPWAJIbI ANTA YUUTENA

1) MabpuensH O.C., Cnagkoe C.A. Xumunga, 10 knacc. Paboyas Tetpagb K
yuebHuKy O.C. NabpuensHa. baszosblii ypoBeHb. ®IOC. — M.: MpoceeweHne, 2023.
—144c,

2) MabpuensH O.C., Cnagkos C.A. Xumusa, 11 knacc. Paboyas TeTpagb K
yuebHuKy O.C. NabpuensHa. ®IrOC. — M.: INpoceeweHne/Apoa, 2023. — 176 C.;

3) MabpuenaH O.C., Octpoymos W.I'., Cnagkos C.A. Xumuna. 11 knacc.
Pabouasi TeTpaab. ba3oBblil ypoBeHb. — M.: «[pocselleHune», 2021, — 96 c.;

4)MabpuenaH O.C., flbicoBa I.I'. Xumus. 10 knacc. ba3oBblil YpPOBEHD.
[MpoBepOYHbIe 1 KOHTPO/bHbIE 1 PaboTbl. — M.: MpoceelleHne, 2023. — 144 c.;

5) MabpuensH O.C., Octpoymos W.I'., Cnagkos C.A. Xumusa. 10 knacc.
Pabouas TeTpagb. bazoBblin ypoBeHb. — M.: «[pocBelyeHune», 2023. — 96 c.;

6) JopoHbknH B.H. Xwumna. 9-11 knacc. KapmaHHbIA CMPaBOYHMK. —
PocTtoB H/[;: lernoH, 2021. — 336 c;

7) Er3. Xumuns-2024. bonbLUoi crnpaBoYHUK A5 NoArotoBkn K EF3. / Mog
peq. B.H. JopoHbknHa, A.I. BepexxHold, T.B. CaxkHeBoit, B.A. ®eBpaneBoit. 9-e naga,
— Poctos H/A: NervoH, 2023. — 560 c.;

8) KaBepunHa A.A., MuuyruHa .B. Xumna (6a30Bblii ypoBeHb). Peannsaums
0bpas3oBaHus: MeToaMyeckoe rnocobue ana yuntena / nog pea. .B. MuuyrnHon. —
M.: ®IBHY «MHCTUTYT cTpaternn passutna obpasosaHms PAO», 2022. - 81 c.;

9)Pabos M.A. Xummuda. 8-11 knaccbl. COOPHUK OCHOBHbLIX  (HOPMYII.
CnpaBoYHUK. NS WKONbHUKOB N abuTtypueHToB. ®IrOC. — M.: Ok3ameH, 2023.-95
C.;

10) CaBuHknHa E.B., JlormHoea I.IN. Xumua B Tabnmuax v cxemax A
noarotoBku K EM3. 10-11 knaccel. CnpaBoyvHoe nocobue. — M.: ACT, 2023.- 159 c;

11) CtpenbHukoBa E.H., Tpoery6osa H.I1. KOHTPO/bHO-N3MEPUTENbHbIE
maTepunanbl. Xumusa. 11 knacc. IrOC. — M.: BAKO, 2020. — 112 c.
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LNPPOBbLIE OBPA3OBATE/JIbHbIE PECYPCbl 1 PECYPCbI CETU
NHTEPHET

1. 3NeKTPOHHbIE MYNIbTUMEANAHBIE N3LAHUS:

- Xumusa. 10 Knacc. ONeKTPOHHOE MY/bTUMEAMIAHOE M3faHue K Yy4YeBHUKY
O.C. lNabpuenaHa «Xumus. 10 knace», CD 1,

- Xumusa. 11 Knacc. SNeKTPOHHOE My/NbTUMEAUMHOE M3faHue K Y4YeOHMKY
O.C. labpuensHa «Xumus. 11 knacc», CD 1.

2. DNEKTPOHHble 06pa3oBaTe/ibHble PeCYPChbl, AONYLLEHHbIE K UCMNO/b30BaHUIO
npu peannsaumy UMEKOLWMX TOCYAapPCTBEHHYIO aKKpeauTaumio 06pa3oBaTe/ibHbIX
nporpamMmm Ha4abHOro 06LLero, OCHOBHOIO 06LLEro, cpeAHero ooLero obpasoBaHms
npukasom MuHnpocseweHna Poccum oT 23.07.2025 Ne 551

- Xumnma. 10 (11) knacc. — ®rAOY BO «IlocyaapCTBEHHbIA YHUBEPCUTET
MPOCBELLEHNAY;

- TpeHaxep «O6nako 3HaHU». Xumus. 10 knacc. — OO0 «PU3MKOH J1ab»;

- TpeHaxep «O6nako 3HaHU». Xumus. 11 knacc. — OO0 «PU3MKOH J1ab»;

- Xumwusg, 10-11 knaccbl. — FTAOY BO MITTTY.

3. OTKpbITbIE 06LEef0CTYMNHbIE 06pa3oBaTe/ibHble MaTepuasibl, pasmeLleHHble
Ha MHOPMaLMOHHO-06pa3oBaTe/IbHbIX NopTanax:

http://school-collection.edu.ru/ -  «EauHaa  konnekuma  Lindposbix
O6pasoBatefibHbIX  PecypcoB» (Habop LMMPOBbIX PECypcoB K  y4yeOHMKaM
O.C. labpuensHa);

https://m.edsoo.ru/ — Bubnuoteka UUGPOBOro 06pa3oBaTe/IbHOI0 KOHTEHTA
(Bubnnoteka LLOK);

http://school-collection.edu.ru/catalog/ - EpgnHaa Konnekumsa UUPPOBLIX
06pasoBaTesibHbIX PECYPCOB;

https://urok.apkpro.ru — O6Lea0CTYNHaA 6ecniaTHas 6ubmMoTeka LMGHPOBOro
06pa3oBaTe/IbHOr0 KOHTEHTA M0 BCEM TeMaMm LUKO/IbHOW NPOorpaMmbl;

https://nsportal.ru/shkola/khimiya/library - O6pa3soBartesibHasd couunasibHas
ceTb. XUMuU4;

https://resh.edu.ru/subject/29/10/ - Poccuiickas 3NeKTPOHHas WwKosa. XumMus,
10 knacc;

https://resh.edu.ru/subject/29/11/ - PoccuiicKas 3NeKTPOHHas WwKosa. Xumus,
11 knacc;




53

https://testedu.ru/test/ximiya/ - Obpa3oBate/ibHble TeCTbl. TECTbI N0 XUMUN;

https://go.rosuchebnik.ru/search?query — POCCUACKUIA  y4YeBHUK. Xumus
(MeTognueckas nomoulps. BebuHapbl. Kypcbl. KaTasnor);

https://uchitel.pro/ - Yuutenollpo. KOHCNeKTbl N0 MpeaMeTy «XUMUs».
3ydeHve Xxumun Lwar 3a warom. OHnaH-y4ebHMK 1 COOpHUK 3aavy;

http://him.1september.ru/index.php — XXypHan «Xumusa»,

http://him.1september.ru/urok/ — MaTepuanbl K ypoKy. XUMUS;

http://www.chemistry.ru -  OWUCTaHUMOHHas onuMMnMaga Mo  XUMWUN:
TeNEKOMMYHUKALNOHHbIA 06pa3oBaTe/ibHbIA NMPOEKT.




