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PABOYASA NMPOrPAMMA YYEBHOI'O NMPEOMETA
«Xumus» (yrnyoreHHbIN YPOBEHDb)

CpenHee obGLuee obpazoBaHue



NMosicHMTenbHana 3anucka

Paboyas nporpamma no XxuMmm Ha YypoOBHe cpeaHero obuiero obpasoBaHus
pa3pabotaHa Ha ocHoBe ®PegepanbHoro 3akoHa o1 29.12.2012 Ne 273-d3 «06
obpasoBaHunn B Poccunckon ®epepaunny (PeagepanbHbiin 3akoH oT 29.12.2012 Ne 273-03
(pea. ot 16.04.2022) «O6 obpasoBaHun B Poccuickon Pepepaumm»), TpeboBaHun K
pe3ynbTatam OCBOEHWA OCHOBHOM oObpasoBaTefnibHOM nporpaMmbl cpefHero oobuero
obpasoBaHus, npeacTaBneHHbiXx B degepanbHOM rocyaapCTBEHHOM obpasoBaTenbHOM
cTaHgapTe cpeaHero obuiero obpasosanus (Mpukas MuHobpHaykm Poccum ot 17.05.2012
Ne 413 «O6 yTBepxaeHun denepanbHOro rocyaapCTBEHHOrO 0O6pa3oBaTeflbHOro
cTaHgapTa cpegHero obuiero obpasoBaHusi»), ¢ y4€Tom «KoHuenuuu npenogaBaHnd
yyebHoro npegmeta «Xumusi» B obpasoBaTenbHblX OpraHusauusax Poccuickon
depepaumm, peannayoLmx OCHOBHble 0bLeobpasoBaTesnbHble nporpammbl» (KoHuenuus
npenogaBaHus yy4ebHoro npeameTa «Xumus» B 0OpasoBaTeNbHbIX OpraHn3aunsax
Poccurickon ®epepaumn, peanmsylolnmx OCHOBHble 00Leobpas3oBaTefibHble NporpamMmebl
(yTB. pewweHnem Konnernm MunnpoceetueHua Poccuun, npotokorn ot 03.12.2019 Ne MK-48H)
M OCHOBHbIX MONOXEHUN doedepanbHON nporpammbl  BocnuTaHusa (PepepanbHas
nporpamma BocnuTaHusa (ogobpeHa pelweHnem degepanbHoro y4ebHo-mMeToan4eckoro
obbeanHeHus no obuwemy obpasoBanHuto, npotokon ot 02.06.2020 Ne 2/20).

Y4ebHbit npeameT «XumMusa» Ha YpoBHe YriyOrnéHHOro n3ydeHnsa saHnmaeT BaXHoe
MECTO B CUCTEME €eCTEeCTBEHHO-Hay4yHoro obpasoBaHus ydauwmxca 10-11 knaccos.
N3yyeHne npegmeTa, peanusyemoe B yCrnoBuAX AnddepeHunMpoBaHHOro, NpoguibHOro
0by4yeHuns, npnsBaHo obecneunTb 06LWeobpaszoBaTenNbHYHO U 0OLLEKYNbTYPHYIO NOATOTOBKY
BbIMYCKHMKOB LLKOSbI, HEOOX0aNMYO ANna agantaumm nx K ObICTPO MEHSIOLMMCS YCIOBUAM
XW3HW B couuyMme, a Takke Ons NPoOOofKeHUst obyyYyeHna B cpedHuX crneumanbHbiX U
BbICLUMX Y4eOHbIX 3aBedeHusIX, B KOTOPbIX XMMWUS SIBMSIETCS OAHOW U3 MPUOPUTETHbLIX
ANCUMNIINH.

B nporpamme no xumum HasHadeHue npegmeta «Xumusi» nonyvaeT noapobHyto
MHTEepnpeTaumio B COOTBETCTBUM C ocHoBononarawwmummn nonoxennamm ®roC COO o
B3anMOOOYCNOBNEHHOCTN Uenen, cogepXaHus, pesynbtatoB obydyeHna n tpeboBaHUn K
YPOBHIO NOArOTOBKM BbINYCKHMKOB. CBMOETENbCTBOM TOMY $BASIKOTCA cnegylowme
BbINOJSIHSIEMbIE NPOrPaMmMOon NO XMMUK PYHKLMK:

MH(OPMaLNOHHO-MeTOANYECKas!, peanu3aums KoTtopon obecneymBaeT nonydeHve
npeacTaBneHnsa o uensx, coaepxaHun, obwen cTpaTermm o6y4deHusi, BOCMUTaAHUSA
n pas3sutnsa obydarolmxca cpeactsamu npeameTta, U3ydaemoro B paMKax KOHKPETHOro
npocuns;

OpraHn3aunoHHO-NNaHupyoLWas, KoTopas npegycmaTpuBaeT onpeaeneHue:

NPUHLUMNOB CTPYKTYPUPOBaHMS U NOCReAoBaTeNbHOCTU  U3yyYeHuss y4ebHoro
MaTepuana, KONIM4eCTBEHHbIX U KA4eCTBEHHbIX €ro XapakTepUCTUK;

noaxogoB K (OOPMUPOBAHMIO COOEPXKATENIbHOM OCHOBbI KOHTPONSA W OLEHKM
obpasoBaTenbHbIX AOCTUMXKEHNA 00y4YaloLWNXCA B paMKax UTOroBoW aTtTectaumm B popme
€[MHOro rocy4apCTBEHHOrO 3K3aMeHa Mo XMMUN.

Mporpamma gnsa yrny6rnéHHoro n3yyYeHuns XmmMuu:

yCTaHaBNMBaeT WHBapuMaHTHOE MnpeaMeTHoe coaepxaHue, obasatenbHoe Ans
M3ydeHuss B pamKax OTAenbHbIX Mpodunen, npegycMmaTtpvBaeT pacnpefeneHve u
CTPYKTYPMpPOBaHME €ero no kKraccam, OCHOBHbIM coAepXaTefbHbiM nuHMsIM/pasgenam
Kypca;

AAET npumepHoe pacnpegeneHne y4ebHOro BpPEMEHW, PEKOMEHAYEMOro Ans
N3y4eHUsi OTAENbHbIX TEM;

npegnaraeT NPUMEpPHYK MocrnefoBaTeNbHOCTb U3ydeHuss ydebHoro martepuana
C YY4ETOM FIOMMKM NOCTPOEHUSA KypCa, BHYTPUNPEAMETHbBIX N MEXNPEeAMETHbIX CBA3EMN;

OAET MeToOMYECKYID WHTeprnpeTaumio uenem u 3agad msyvyeHus npegmeTta Ha
yrnybrnéHHOM YpOBHE C YYETOM COBPEMEHHbIX MPUOPUTETOB B CUCTEME CpeaHero



obpa3oBaHnd, coepXaTenbHON XapakTePUCTUKU NIaHMPYEMbIX pPe3yrbTaTOB OCBOEHUS
OCHOBHOW 0bBpasoBaTenibHOM NporpamMmmbl cpegHero obuiero obpasoBaHna (IMYHOCTHBIX,
MeTanpeaMeTHbIX, MpeaMeTHbIX), a Takke C YYETOM OCHOBHbIX BWAOB Yy4ebHO-
no3HaBaTeslbHbIX AENCTBUIN y4EHMKa NO OCBOEHMIO COAepXKaHusa npeameTa.

Mo BCeM Ha3BaHHbIM MO3UUMAM B MporpaMme MO XMMWUW NpPeaycMOTpeHa
NPEeeMCTBEHHOCTb C 0By4eHNEM XMMNN Ha YPOBHE OCHOBHOMO obLLero obpasoBaHus.

O6wan xapakrepucTuka yue6Horo npegmeta «XumMmsa»

Y4ebHbIi npeameT «XumMus» Ha YpoBHE YriyBGnéHHOro n3y4yeHnsa 3aHnmaeT BaXHOe
MECTO B CUCTEME €eCTEeCTBEHHO-Hay4yHoro obpasoBaHus ydauwmxca 10-11 knaccos.
N3yyeHne npeameTa, peanusyemoe B YCrnoBuAX AnddepeHuMpoBaHHOro, NpoduibHOro
o0by4yeHuns, npmnsBaHo obecneynTb 06LweobpaszoBaTeNbHYO U 0OLLEKYNbTYPHYIO NOATOTOBKY
BbIMYCKHMKOB LLUKOSbI, HEOBXoauMyo Ansa agantaumm nx K 6bICTpO MEHSIOLMMCS YCIOBUAM
XW3HNU B couMyMe, a TakkKe AOnsi NPOAOINKEHUst OBydeHns B cpefHuX creumarnbHbIX U
BbICLUMX Y4eOHbIX 3aBedeHusIX, B KOTOPbIX XMMWUS SIBMSIETCS OAHOW W3 MPUOPUTETHbLIX
ANCLUNMNINH.

B cooTtBeTcTBMM C KOHUenTyanbHbIMKU nonoxeHusamn ®rOC COO o HasHayeHun
npegmeToB 6a3oBoro u yrrnyGrnéHHOro ypoBHEW B cucteMe anddepeHUMpoBaHHOIO
oby4yeHna Ha ypoBHe cpegHero obuwero obpasoBaHus yy4ebHbIM nNpegMeT «XUMUs» Ha
YPOBHE YrnyObnéHHOro Wu3ydeHus HanpaefieH Ha peanu3auuio NpPeemMCTBEHHOCTU C
nocrnegyowmm 3TanoM MNoSTlyYeHNs XMMUYECKOro obpasoBaHUA B pamMKkax W3yveHus
crneumarnbHbIX €CTECTBEHHO-HAYYHbIX U XUMUYECKUX OUCLUMMANH B By3ax U opraHuM3aumsax
cpegHero npogeccuoHanbHoro obpasoBaHus. B aTon cBA3N ndyyeHue npeameTta «XuMmmnsa»
OPVEHTUPOBAHO MPENMYLLECTBEHHO Ha pacluMpeHne un yrnybneHne TeopeTUyeckon U
NpakTU4eCKoOn MOAroTOBKM  OOy4yalwWmxcd, BblOpaBWKMX onpeaenéHHbin  npodunb
oby4yeHnsa, B TOM uUCNe C NEepCnekTMBOM MOCHeaylLwero nosly4eHnss XMMUYECKOro
obpas3oBaHns B CpegHUX cneyunarnbHbIX U BbICLUMX y4eOHbIX opraHndauunsax. Hapsay ¢ atum,
B cBeTe TpebosaHmn OIFOC COO Kk nnaHupyembiM pesynbTaTaM OCBOEHMSI OCHOBHOW
obpasoBaTenbHON nporpaMmmbl cpegHero obuwero obpas3oBaHWA M3ydeHwe npegmeTa
«XUMNS» OPUEHTUPOBAHO TaKXKe Ha peLleHne 3a4ay BOCNUTaAHUS U COLManbHOro pasButus
obyvarowmxcsa, Ha (OpMUPOBaHME Yy HUX OOLEeMHTEnneKTyanbHbIX YMEHWUA, YMEHUN
paumoHanusaumm y4yebHoro Tpyaa m 0B606LWEHHBLIX CNOCOBOB AEATENBbHOCTU, UMEKLLMX
MEXANCUUNINHAPHbBIA, HaANPeaAMETHbIN XapakTep.

CocTasnsowmmm npegmMmeTta «XuMusa» Ha ypoBHe YrnybnéHHOro n3y4eHns SBnsrTca
yrnybnénHble Kypcbl — « OpraHnyeckas xumunsa» n «ObLiasa n HeopraHndeckasa xumms». Npu
onpeaeneHMm noaxoaoB K 0TOOPY M CTPYKTYPHON OpraHM3aummn CogepXaHus aTux KypcoB B
nporpaMmme rno XMmMmm 3a oCHoBY NMpUHATLI nonoxeHns PrOC COO o pasnuuunax 6a3oBoro
N yrnyBGnéHHOro ypoBHEN N3ydYeHus npegmeTa.

Llenb nsy4yeHus yye6Horo npeameta « XumMmsa»

Llenamun msyyeHus xvummm no nporpammam cpegHero obuwiero obpasoBaHus Ha
yrnybnéHHoM ypoBHe SIBMSOTCA:

- BOCMUTaHUE YOEXOEHHOCTM B MO3HABAEMOCTU SIBIEHUN NPUPOAbI, YBAXKEHUS K
npoueccy TBop4yecTBa B 0011acTM TEOPETUYECKUX U NPUKNAAHbIX UCCReLoBaHUA B XUMUN,
hopMnpOBaHNE MUPOBO33PEHMS, COOTBETCTBYIOLLIEIO COBPEMEHHOMY YPOBHIO pa3BUTUS
HayKu;

- pasBuTME MOTMBALMM K OOY4YEHMIO U NO3HAHMIO, COCOOHOCTEN K CAMOKOHTPOSIIO U
CaMOBOCMMTaHMIO Ha OCHOBE YCBOEHUS 0bLLeYenoBeyecknx LeHHOCTEN;

- pas3BuMTME MO3HABATENbHbIX WHTEPECOB, WHTENNEKTyalnbHbIX W TBOPYECKUX



cnocobHocTen obyvarowmnxcs, POpMUPOBAHME Y HUX CO3HATENBHOrO OTHOLUEHUSA K
camoobpas3oBaHUIO U HenpepbiBHOMY 06pa3oBaHMIO  Kak  YCIOBUIO  YCMELLHOM
npodeccuoHanbHOM 1 OBLECTBEHHOW AEeATEeNbHOCTU, OTBETCTBEHHOrO OTHOLUEHUS K
CBOEMY 340POBbIO 1 NOTPEBHOCTN B 300POBOM 06pase XU3HK;

- hopmupoBaHMe yMEHMI N HaBbIKOB pa3yMHOro Npupoaonosib30BaHus, passutmne
9KONOrMYEeCcKomn KynbTypbl, NpMobpeTeHne onbiTa 0OLLEeCTBEHHO-NONE3HON IKOSTOrMYeCcKomn
AEeATENbHOCTM.

MecTo yuyebHOro npeameTta B y4e6HOM nnaHe

B cootBetctBUM ¢ PIOC COO yyebHbi npeameT «Xnumus» yrinyoneHHOro ypoBHs
BXOOUT B COCTaB NpeameTHon obnactn «EcTtecTBeHHO-Hay4Hble npeaMeTbi» U ABNSETCS
06sa3aTenbHbIM Ans U3y4eHus.

CopepxaHue y4yebHoOro npegmetra «Xumusiy, nNpeacTaBNeHHOE B HACTOsLLEN
paboyen nporpamme, cootBetctByeTr ®rOC COO, ®OO0IN COO. YyebHbiM nnaHoM ans
N3y4yeHnst XMM1UK Ha yrnybneHHoM ypoBHe otBoautcs - 204 vaca: B 10 knacce - 102 yaca
(3 yaca B Hegent), B 11 knacce - 102 yaca (3 yaca B Hegento).

CopepxaHue y4yeb6Horo npegmeta «XUMUA»
10 knacc

TeopeTnyeckme oCHOBbI OpraHM4eckon xmmum (8 4.)

MpeameT u 3HaYeHMe OpraHU4yeckorW XMmuu, npeacrtasreHMe O MHOroobpasmm
OpraHn4yeCcKnx coeguHeHun.

OnNeKTpOHHOE CTPOEeHWe aToma yrnepoaa: OCHOBHOE U BO3OYXOEHHOE COCTOSAHUS.
BaneHTHble BO3MOXHOCTM atoma yrnepoga. XuvMuyeckass CBA3b B OpraHUYecKux
coeavHeHusx. Twunbl rmbpugmsaumm aToMHbIX opbutanen yrnepoga. MexaHu3Mbl
obpa3oBaHNs KoBaneHTHOM CBA3M (OOMEHHbIW U [JOHOPHO-aKUEeNnTOpHbIN).  Tunbl
nepekpbIBaHWUs aTOMHbIX opbuTanen, o- n -cBasn. OgnHapHas, ABOVMHas U TPONHAA CBA3b.
Cnocobbl paspblBa CBA3eN B MOSEKyriax opraHmyeckmx BewlecTs. [NoHAaTHMe o cBobogHOM
pagukane, Hykneodgune n anekrpogune.

Teopusi cTpoeHuss opraHuyeckux coeguHeHun A.M. bytnepoBa M coBpeMeHHble
npeacTaBneHna O CTPYKType Mornekyn. 3HayeHue TeopuuM CTPOEHUS OpraHUYecKmnx
coeauHeHun. MonekynspHble W CTPYKTYpHble opmynbl. CTPYKTypHble  (hopmynbl
pasnU4YHbIX BUOOB: pa3BEpHyTasi, COKpaLLEHHasd, CKeneTHas.

N3omepus. Bugbl nusomepun: CTpykTypHasi, NpOCTPaHCTBEHHAS.

OneKTPOHHbIE 3(P(EKTbI B MOMNEKYNax opraHNYeCckUx CoOeanHEHNN (MHAYKTUBHBIN 1
MEe30MePHbIN 3P eKThbI).

lMpeaoctaBneHne o Knaccudukauum  opraHuMyeckux BewecTtB. [loHATME 0
dyHKUMOHanbHon rpynne. [omonornda. [omonornyeckne psabl. CuctemaTtnyeckas
HOMeHKnaTypa opraHundeckux coeamHeHnn (IUPAC) n TpmBManbHble Ha3BaHUA OTAENbHbIX
npegcraBuTenen.

OcobeHHOCTM K Knaccudukauusa  opraHuMyeckux  peakuun. OKucnuTenbHo-
BOCCTAHOBUTESbHbIE peakuumn B OPraHMYeCcKom XMMun.

OKcnepuMeHTanbHble  MeTodbl  M3YYeHUs BewecTB W UX MNpeBpaLleHUn:
O3HaKoMseHue ¢ obpasLamm opraHM4ecKnx BeLLLECTB U MaTepmanamMmm Ha nx OCHoBe, ONbIThbl
NO NPEeBpPAaLLEHUI0 OpraHNYeCcKNX BeELLECTB NPW HarpeBaHun (nnasneHue, obyrnueaHune m
ropeHune), KOHCTPYMpoBaHMe Moerien MOSeKynn OpraHNYeCcKMx BELLECTB.

Yrnesopopoabi (35 4.)

AnkaHbl. ['omonornyeckmn psg ankaHoB, obwas dopmyna, HOMEHKnaTtypa U
n3omepusi. ONEeKTPOHHOEe W MPOCTPAHCTBEHHOE CTPOEHWEe MOIeKyn ankaHoB, spd-
rmbpuamnsaumns aTtoMHbIX opbutanen yrnepoga, 0-cBA3b. KoHopmepsl. dusndeckue
CBOWCTBA alikaHoB.



XvMmunyeckme  CBOWMCTBA  ankaHOB:  peakuun  3aMelleHus,  usomepusauuu,
AerMapupoBaHus, UMKNu3auumn, nMponnsa, KpekuHra, ropeHus.

HaxoxgeHue B npupoae. Cnocobbl Nony4eHnsa n NpUMMeHeEHEe ankaHoB.

UnknoankaHbl. O6wasa dopmyna, HomeHknatypa u wusomepud. OcobeHHOCTU
CTPOEHUS M XUMMUYECKMX CBOMCTB MarnbiX (UMKIONponaH, uUMKriobyTtaH) u OBblYHbIX
(UMKNONEeHTaH, UMKMOrekcaH) uuknoankaHoB. Cnocobbl nonyvyeHus M NpUMEHEHue
LMKNnoankaHos.

ArnkeHbl. [Omonormyeckui psig  ankeHoB, obwasa dopmyna, HOMeEHKNaTypa.
OneKTpoHHOe U NpPOCTPAHCTBEHHOE CTPOEHWE MOMEeKyn arnkeHoB, Sp2-rMbpuavsaumns
aTOMHbIX opbuTanen yrnepoaa, o- n -ceasn. CTpyKTypHas n reomeTtpuyeckas (Uuc-TpaHc-
) somepus. dnsnyeckne CBOMCTBA ankeHoOB.

XuMnyeckme CBONCTBA: peakuun NpUCOeuHEHNs, 3aMeLleHns B a-MonoXeHne npu
ABOVHOWN CBA3WN, NONUMeEpUsaunn n okucnenus. lNpedcmaesneHue 0 mMexaHu3Me peakyuu
anekmpoghusibHo20 npucoeduHeHus. NMpaBmno MapkoBHMKoBa. KayecTBEHHbIE peakunn Ha
[ABOVHYIO CBA3b.

CnocoObbl Nony4YeHnsa n NPUMEHEHNE arnkeHoB.

AnkagueHbl. Knaccudukaumss ankagueHoB  (COMpPshKEHHble, U30SIMPOBaHHbIE,
KymynuposaHHble). OCOBEHHOCTM SNEKTPOHHOMO CTPOEHUA M XMMWYECKUX CBOWCTB
COMpPsHKEHHbIX AneHoB, 1,2- n 1,4-npucoeanHerHune. lNonumepmsaymns CONPIXKEHHbIX JUEHOB.
Cnocobbl nonyyYeHns n NpUMMeHeHne ankagneHos.

AnkuHbl. ['omornornyeckun psg  ankuHoB, obwasa dopmyna, HOMeEHKnaTypa U
n3omepus. JDNEKTPOHHOE U MNPOCTPAHCTBEHHOE CTPOEHWE MOSIEKyNl arnkuHOB, Sp-
rmbpuansaumnsa aToMHbIX opbutanen yrnepoga. Pusnyeckme CBOMCTBA ankMHOB.

XvMnyeckme CBOMCTBA: peakunn NpUCOeauHEHNs, AMMepusaunm n TpuMmepmnsaunm,
okucneHmsi. KncrnoTHble CBOWCTBa ankuMHOB, WMEKLWMX KOHLEBYK TPOWHYK CBS3b.
KayecTBeHHble peakLumn Ha TPONHYIO CBSA3b.

Cnocobbl nony4yeHns n NpUMeHeHne anknHoB.

ApomaTtunyeckne yrnesogopoabl (apeHbl). [omonorMyeckun psg apeHoB, obuias
dopmyna, HOMeEHKNnatypa uU M3oMepus. ONEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHMEe
Monekynbl 6eH3ona. lNpasusio apomamu4yHoCcmu, npuUMepbl apoMamu4yecKkux coeduHeHuUU.
dunsnyeckne cBONCTBA apeHOB.

Xumnyeckme ceonctBa 6eH3ona W ero romMornoroB: peakuun 3ameleHus B
GeH30MbHOM KoMbLEe U YrNeBogOPOAHOM pagukarne, peakumm NpucoeanHeHns, okKncneHme
romosioroB OeH3ona. [IpedcmasrieHue 0 MexaHu3me peakuyuli 371eKmpogusibHO20
3ameuweHus. NpencraBneHne 06 OpMEHTUPYIOLLEM AENCTBUM 3aMeCTUTENEN B OEH30BbHOM
KOmMbLie Ha npuMepe ankunbHbIX pagukanos, KapOOKCUITbHOW, MMAPOKCUIbHON, aMUHO- U
HUTPOrpynmnbl, aTOMOB rafioreHoB..

OcobeHHOCTU XMMMYECKUX CBOMCTB cTupona. MNonumepusauna ctupona.

Cnocobbl nony4yeHns n NpUMeHeHne apomaTU4eCcKMX yrneBogopoaoB.

MpupogHbin ras. lMonyTHbole HedTAHble rasbl. HedTb M €€ npoucxoxgeHue.
KameHHbI yronb 1 NpoayKThl ero nepepaboTku.

Cnocobbl  nepepaboTkn  HedTU: neperoHka, KPEKUHT  (TEPMUYECKUHN,
KaTtanutnyeckun), pudopmuHr, nuponua. MNpoayktbl nepepaboTkn HedTn, UX NPUMEHEHNE
B MPOMbILUSIEHHOCTUN U B BbITY.

"eHeTMYecKkasa CBs3b MeXAy pasnnYHbIMK Krnaccamu yrineBo4opOao0B.

ONEeKTpOHHOEe  CTPOEeHME  ranoreHnpPou3BOAHbIX  yrneBogoponoB.  Peakuum
3aMeLLeHns ranoreHa Ha rmapoKCcorpynny, HUmpozpynmy, yuaHo2pynmny, aMuHo2pymnmny.
[lenctBve Ha ranoreHnpou3BoAHble BOOHOMO W CAMPTOBOrO pacTBopa  LUEMOYM.
Bsaumopgenctene  guranoreHarikaHoB C  MarHMem UM UMHKOM.  [loHamue o
Memarsioop2aHU4ecKux COEOUHEHUSIX. Ncnonb3oBaHne ranoreHnpon3BoaHbIX
yrneBoAOpPOAOB B ObITy, TEXHUKE N NPU CUHTE3€ OpraHNYeCcKNX BELLECTB.

OKcnepvMeHTanbHble METOAbl U3YYEHUS BELLECTB U UX NPEBPALLEHUN: U3yYeHue



M3MYeCcKMX CBOWCTB YrneBoOoOpOAOB (paCTBOPUMOCTb), Ka4yeCTBEHHbIX peakuun
yrneBogopOA0B pa3nnyHbiX KnaccoB (obecuBeyvBaHve OPOMHOW WMAM MOOHOW BOAbI,
pacTBopa NepmaHraHata Kanus, B3aMmoaencTsne aueTturneHa ¢ aMMuavHbiM pacTBOPOM
okcmnaa cepebpa(l)), kadectBeHHOEe OBHapyXeHue yrnepoga M Bogopoaa B OpraHM4ecKunx
BeLleCcTBax, Nofny4eHne aTuneHa n nsydeHme ero CBOMCTB, O3HAKOMIIEHNE C KOMNMEKLNAMM
«HedTb» n «Yronby», ¢ obpasuamu nnacTMmacc, Kay4yykoB W pes3uHbl, MOAennpoBaHue
MOREeKyn yrneBogopoaoB v ranoreHnpomM3BoaHbIX YrneBOAOPOA0B.

Kucnopoacopepxawme opraHudyeckme coeauHeHus (41 4.)

MpenenbHble ogHOaTOMHbIE cnMpTbl. CTpoeHne Mornekyn (Ha npuMepe MeTaHona u
ataHona). [omonornyeckun psg, obwas dopmyna, UM30Mepusi, HOMEHKNnatypa MU
knaccudpukaunsa.  dPusndeckne - cBoMCTBa  NpefesibHblX  OOHOATOMHbIX  CMUPTOB.
BooopogHble cBa3n Mexay Mornekyrnamu cnmpToB.

XvMnyeckme CBOWCTBA: peakuuMum 3amelleHus, germapartauuu, OKUCIeHus,
B3aUMOAENCTBME C OpPraHMYeCcKMMM W HeopraHndyecknmu kucnotamu. KayectBeHHas
peakumsi Ha 0 QHOaTOMHble CNUPTbI. [JeNcTBue aTaHoNa n MeTaHona Ha OpraHn3m YenoBeka.
Cnocobbl nonyyYyeHns n NnpUMeHeHne 0gHOAaTOMHbIX CMIMPTOB.

MpocTtble adupbl, HOMeHknaTtypa u usomepus. OcobeHHOCTU U3NYEecKnx wu
XUMUNYECKNX CBONCTB.

MHOroaToMHbl€ CMPTbI — ATUMEHITIMKONb U MUUEepUH. dnsnyeckme n XMmmnyeckme
CBOMCTBA: peakuumn 3ameLleHus, B3auMogencTBme ¢ opraHM4eCckKMMmn u HeopraHu4yeCcKnmm
KMCNOTaMKu, KayeCcTBEHHasi peakums Ha MHOroatomMHble cnupTel. [IlpedcmasneHue o
MexaHusMe peakyul HyKrneogusribHo20 3ameuweHus. [1ecTBMe Ha opraHuMsM 4enoBeka.
Cnocobbl nony4yeHns u NnpUMeHeHne MHOroaTOMHbIX CMIMPTOB.

®eHon. CTpoeHne Monekysbl, B3anMHOE BRUSIHUE TMAPOKCOrpynnbl U 6EH30MbHOro
agpa. dusmdeckne ceounctBa eHona. OCoBGEHHOCTU XUMMWYECKMX CBOWCTB (hbeHona.
KayecTBeHHble peakuMm Ha deHon. TokcnyHoCTb heHona. Cnocobbl nosnyvyeHus u
npumeHeHne geHona. ®eHongopmanegerngHas cMmona.

KapOoHunbHble coeauHeHus — anbaerngbl U KETOHbl. OJIEKTPOHHOE CTpOeHue
kapboHWnbHOW rpynnbl. foMonornyeckne psaabl anb4erngoB U KEeTOHOB, oblwasa dopmyna,
n3omMepua n HomeHknatypa. dnsnyeckne CBOMCTBA anbaernaoB Y KETOHOB.

Xumunyeckme CBOWCTBA anbAernaoB W KETOHOB: peakuun NpUCcoeanHEHUS.
[MpedcmasneHue o mexaHusMe peakuuli HyKrneogusibHo20 npucoeduHeHusi. OKucneHue
anbOernaoB, Ka4eCTBEHHbIE peakunn Ha anbgernabl. Cnocobbl NONyYeHNsa u NpUMeHeHne
anbaerngoB U KETOHOB.

OpHoocHoBHbIE npefenbHble KapboHoBble KUCNOTbl. OCOBEHHOCTU CTPOEHUs
MOMeKyrn KapOOHOBbLIX KUCNOT. W3omepus M HOMeHknaTtypa. ®dusmdeckume CBOMCTBA
OLHOOCHOBHbIX NpeAenbHbIX KapbOHOBLIX KUCIOT. BooopoaHble CBA3N MexXay MOonekynamm
KapbOHOBbLIX KUCMOT.

XnMmnyeckme CBOMCTBA: KMCMOTHbIE CBOMCTBA, peakumsa aTepudukaumnm, peakumm c
y4yacTueMm yrrneBogopogHoro pagukana.

OcobeHHOCTN CBONCTB MypPaBbUHOW KUCIOTHI.

[MoHATHe 0 Npon3BOAHbIX KAPOOHOBBLIX KUCNOTAaxX — CROXHbIX 3dupax, aHeudpuodax,
eajioeeHaHaudpudax, amudax, HUmpusax.

MHoroobpasne kapboHoBbIX KucnoT. OcCoBGEHHOCTM CBOWUCTB HenpeaesibHbIX
N apomMaTudecknx KapOOHOBbLIX KUCMOT, AUKAPOOHOBLIX KUCMOT, FMAPOKCUKapOOHOBbLIX
kncnot. lNMpegcraButenn BbICLUMX KapOOHOBBLIX KUCMOT: CTeapuHoBasi, NanbMWUTUHOBaS,
OonewnHoBas, JiUuHosiesas, JfiuHoneHosas Kucnotbl. Cnocobbl nonyvyeHuss U NpUMeHeHue
KapbOHOBbLIX KUCMOT.

CnoxHble adupbl. [omonornvecku psg, obwas dopmyna, u3omMepus U
HOMeHKNaTypa. dnsn4eckne U XMmMumyeckme CBOWCTBA: rMAPOSIM3 B KUCIION U LLENOYHOM
cpege.



Kupbl. CTpoeHue, pusndeckme n XmuMmmyeckne CBOUCTBA XXUPOB: MAPONN3 B KUCION
n weno4yHon cpege. Ocob6EHHOCTN CBOWMCTB XMPOB, COAEpXaLLMX OCTaTKN HenpeaenbHbIX
XMPHbIX KUCNOT. XXupbl B npupoae.

Mbina Kak conu BbICLLUMX KapOOHOBbLIX KUCMOT, UX Motowee aencteue. NoHsmue o
CUHmMemu4yecKkux morouux cpedcmeax (CMC).

Ob6uwasa xapaktepuctuka yrnesogoB. Knaccudukaumst yrneBogoB (MOHO-, AnU- U
nonucaxapuvasbl).

MoHocaxapuabl: noKo3a, QpykTo3a, eanakmosa, pubosa, Oe3okcupubosa.
dunsnyeckne cBoncTBa M HaxoxaeHue B npupoge. dotocuHTes. Onmuyeckasi U3OMEpPUS.
Konb4amo-uenHass maymomepusi Ha npumMepe MOseKy bl 2/1t0K03bl, NpoeKkyuu Xeyopca, a-
U [B-aHOMepPhbI 21THOKO3bI.

XMunyeckme CBONCTBA NIOKO3bl: peakumm ¢ ydacTUeEM CNMPTOBbLIX U anbaeruaHom
rpynn, CNMpTOBOE M MONOYHOKUCIOEe BpoxeHue. MNpumMeHeHne rmnoko3bl, e€ 3HayYeHne B
XN3HeneAaTenbHOCTN opraHuamMa.

IOucaxapuabl: caxaposa, ManbTo3a W Jsiakmo3a. BoccrtanHasnueawowme u
HeBOCCTaHaBnuBawLwme gancaxapuabl. Fmaponua gucaxapmgos. HaxoxgeHue B npupoae m
NPUMEHEHNE.

Monucaxapuabl: Kpaxman, ukoreH u uennono3da. CTpoeHue MaKpOMOMEKyn
Kpaxmana, rnvkoreHa wm uennonosbl. duanyeckne CBOWCTBA Kpaxmana W LEensonosbl.
Xnmmyeckme CBOMCTBA Kpaxmarna: rmaposnnsa, KadecTBeHHasi peakumns ¢ Mogom. XnmMmyeckme
CBOWCTBa LENoNo3bl: rmaponua, nonyyeHne acdupoB uennonosbl. [lMoHaTMe 06
NCKYCCTBEHHbIX BONIOKHAX (BUCKO3a, aueTaTHbIN LLENK).

OKcnepuMeHTanbHble  MeToabl  M3YYeHUs BewecTB M WX  NpeBpaLleHuit:
pacTBOPMMOCTb pPasfnn4yHbIX CNMPTOB B BOAE, B3aMMOLEWCTBME 3dTaHONa C HaTpueM,
OKWCREeHMe 3TUMOBOro CNMpTa B anbAaerna Ha packanéHHom MeaHoM NPpOoBOSIOKe, OKUCTEHNE
3TUNOBOrO CNUpTa AMXPOMATOM Kanus (BO3MOXHO WCMONb30BaHME BuAeOMaTepuarnos),
Ka4yeCTBEHHble peakuMM Ha anbgermgbl (C  rmgpokcmaom guammuHcepebpa(l) w
rmgpokcngom megu(ll)), peakumss rmvuepuHa ¢ rugpokengom megu(ll), xummyeckme
CBOMCTBa pacTBOopa YKCYCHOW KMCNOTbl, B3aUMOAEWCTBME pacTBoOpa [IIOKO3bl C
rMMOPOKCMO0M mean(ll), B3aMmMogencTeue Kpaxmana c noaom, pelleHne
3KCnepuMeHTanbHbIX 3agay no temam «Cnmptbl U eHonbl», «KapboHoBbIE KUCMOTHI.
CnoxHble adounpbl».

A3oTcopgepxawme opraHuyeckme coeguHeHus (12 4.)

AMWHBI — oOpraHudecknme npoussBoaHble ammunaka. Knaccudukauuss amMmnHOB:
anugaTtnyeckne U apomMaTtuyeckme; NepPBUYHbIE, BTOPUYHbIE U TpeTUYHble. CTpoeHue
Monekyrn, obwaa dopmMyna, wunsomMepus, HOMeHKnatypa u usndeckne CBOKCTBA.
XnumMmnyeckoe cBouCTBa anuaTnyecknx aMmMHOB: OCHOBHblIE CBOWCTBA, ankurinposaHue,
B3aMMOOENCTBME NEPBUYHbLIX aMUHOB C a30TUCTOM Kncnoton. Conu ankunaMmmoHus.

AHUNMH — npeacTaBuTENb aMMHOB apomartmyeckoro psiga. CTpoeHue aHunuHa.
B3anmHoe BnusiHWe rpynn atomMoB B Mornekyrne aHunmHa. OcoBeHHOCTU XMMUYECKUX
CBOWMCTB aHUNNHa. KayecTBEHHbIE peakuum Ha aHUIMKH.

Cnocobbl NonyyYeHus n NpMMeHeHne anngaTn4ecknx ammHoB. [onyvyeHne aHunmHa
13 HUTpobeHsona.

AmMuHOKMCOTEl.  HomeHknatypa wun  usomepus. OTaenbHble npeacTaBuTenu
Q-aMWUHOKWUCAOT: MWUUWH, anaHvH, gheHunanaHuH, cepuH, ariymamMuHoeasi Kucsoma, /1u3uH,
uucmeuH. Onmuyeckas usomepusi amuHokucriom: D- u L-amuHoKkucriomsi. dunsnyeckune
CBOMCTBA aMMUHOKUCAOT. XUMWYEeCKMe CBOWCTBA aMWHOKUCIOT KaK amMdOTepHbIX
OpraHnYecKnx CoeanHeHun, peakums nNonuKkoHaeHcaumm, obpasoBaHmne NenTugHoOM CBSA3MW.
Buonornyeckoe 3HavyeHne ammMHOKMCNOT. CMHTE3 M rMaponiv3 NenTUaOoB.

Benku kak npupoaHble nonumepsl. lNepBuyHasi, BTOpUYHaa 1 TpeTUYHas CTPyKTypa
6enkoB. Xumnyeckne cBonctea GenkoB: rmaponms, AeHaTypaums, Ka4eCTBEHHbIE peakumnn



Ha 6enku.

lNoHsimue ob azomcodepxxawjux 2emepoyUKIU4ecKUX COEeOUHEHUSIX.
lMupumuduHo8bie U rnypuHo8bie 0cHo8aHus. HykneuHoeble Kuciomsl: cocmas, cmpoeHue u
buornozauyeckas posib.

OKcnepvMeHTanbHble MeTOAbl U3YYEHUS BELLECTB M UX NPEBPAaLLEHNIA: paCTBOPEHNE
GenkoB B Bode, AeHaTypauusi 6enkoB MNpuv HarpeBaHUW, LBETHble peakunn Ha Oenku,
pelleHne SKCnepuMeHTanbHbIX 3agady no TemMam «AsoTcoaepxawme opraHuveckune
coeanHeHus» n «PacnosHaBaHne OpraHMYecKNX CoeaMHEHNNY.

BbicokomoneKkynsipHble coeanHeHus (6 4.)

OCHOBHblE MOHATMA XUMWUX  BbICOKOMOJIEKYNSAPHBIX COEAMHEHMW:  MOHOMEP,
nonumep, CTPYKTypHOe 3BEHO, CTEMNEHb NonimmMepusaumm, CpeaHss MorekynspHas macca.
OcCHOBHble MeTOAbl CMHTE3a BbICOKOMOJIEKYISAPHbLIX COEOUHEHUA — NONuMMepusauus u
nonukoHaeHcauus. [MpedcmasneHue o0 cmepeopeaynspHocmu U HaOMOMeKynspHoU
cmpykmype nosiuMepos, 3a8ucuMOCmb C80UCME 0/IUMEPO8 OmM UX MOJIEKYIISPHO20 U
HalOMOeKynspHO20 CMPOEHUS.

MonnvepHble  maTepumanbl.  [nactmaccbl  (NONMATUNEH,  MOMWMPOMNUIIEH,
NONUBUHUNXITOPWA, NONMCTUPOIT, nonumeTunMeTakpunar, nonukapboHaThl,
nonuatuneHtepedTanar). YTunusaums n nepepaboTka nnacrtuka.

OnactoMmepbl: HaTyparnbHbIA KaydyK, CUHTETMYeckme Kaydyku (bytagmeHoBbin,
XJTOPOMNpPEHOBLINA, N30MNPEHOBLIN) U CUMTUKOHbI. Pe3nHa.

BonokHa: HaTypanbHble (XMOMOK, LWepCTb, LWENK), WCKYCCTBEHHbIE (BUCKO3a,
aueTaTHOe BOJSIOKHO), CUHTETUYECKME (KanpoH 1 faBcaH).

lMonumepsb! cneyuanbHO20 Ha3HadyeHuUss (mecgbrioH, Keenap, 31eKmporposodsujue
rnonumepsl, buopasnazaemble MOIUMephbI).

OKCnepuMeHTanbHble  MeToObl  M3YYeHUs BewecTtB M WX  NpeBpalleHuit:
O3HaKomIieHne ¢ obpasuamm NPUPOLHbLIX N UCKYCCTBEHHbIX BOSTOKOH, MAacTMacce, KayyyKos,
peLLeHne aKCnepuMeHTarbHbIX 3ag4ad nNo Teme «Pacno3HaBaHMe nNnacTMace M BOJTOKOHY.

PacuéTtHble 3agaun.

HaxoxaeHne monekynapHon hopMysbl OpraHNYeckoro CoeAMHeHUs1 N0 MacCOBbIM
AONSAM 3fIEMEHTOB, BXOASLWMX B €ro COCTaB, HaxOXAEeHWe MOMeKynspHoM ¢opMynbl
OpraHM4ecKkoro coeamHeHns no macce (06bLEMY) NPOAYKTOB CropaHusi, MO KOMN4YEeCTBY
BellecTBa (Macce, 06 bEMY) NPOAYKTOB peakumm n/unm UCXOAHbIX BELLECTB, YCTaHOBIEHNE
CTPYKTYPHOMN (hOPMYSbl OPraHMYeCcKoro BeLecTBa Ha OCHOBE ero XMMUYeCKUX CBOMUCTB U
cnocoboB nonyyeHus, onpeneneHve OOnv Bbixoda MPOAYKTa peakumm OT TeopeTUYecKu
BO3MOXHOTO.

MexnpeameTHble CBA3U

Peanunsauusa mexnpeameTHbIX CBA3eW Npu U3y4eHuu opraHmyeckon xvmum B 10
Knacce OCYLLUECTBNSAETCA 4epe3 WCMOoNb30BaHME Kak OOLWMX eCTeCTBEHHO-Hay4YHbIX
MOHATUA, TakK WU MOHATUW, NPUHATLIX B OTAENbHbIX NpeaMeTax eCTeCTBEHHO-Hay4YHOro
Lumkna.

Ob6uwme ecTeCTBEHHO-HAy4Hble TMOHATUS: SBfieHMe, HayudHbld akT, rmnoTesa,
Teopwus, 3aKOH, aHanua, CMHTE3, knaccudukaums, HabnogeHne, UISMepeHne, SKCNEPUMEHT,
MoAenb, MoaenupoBaHue.

dunsuka: matepusi, aToM, ANEKTPOH, NPOTOH, HEUTPOH, MOSeEKyna, AHepPreTUu4eCcKum
YPOBEHb, BELLECTBO, Teno, 06bEM, arperaTtHoe COCTOsiHME BeLlecTBa, (uandeckue
BESIMYMHbI, €ANHULIbI N3BMEPEHUS], CKOPOCTb, SHEPrUsi, Macca.

Bbuonorma:  kneTtka, oOpraHu3Mm, 3Kocuctema, buocdepa, MeTabonuawm,
HaCneaCTBEHHOCTb, aBTOTPOMHbLIA U reTepoTPOOHBLIN TN NUTaHUS, OpoxeHue,
dOTOCUHTES, AblXaHune, Benku, yrneBoabl, XUpbl, HYKNENHOBbIE KACINOTbl, DEPMEHTHI.

"eorpaduma: nonesHble nckonaemble, TONSMBO.



TexHonorns: nuuieBble nNpoayKTbl, OCHOBbI pauUMOHaNnbHOro nNMUTaHuUA, MoKLine
cpencrtea, matepunalibl U3 NCKYCCTBEHHbLIX U CUHTETUYECKNX BOJTOKOH.

11 knacc

TeopeTnyeckme ocHoBbl XuMum (39 4.)

ATtom. CocTaB aTOMHbIX 94ep. XMMUYECKMIA 3NEMEHT. M3oTonbl.

KopnyckynspHo-eosiHogol  Oyasniusm, 08oUCmeEeHHas rpupoda  371eKMpOoHa.
CTpoeHne anekTPoHHbIX 000M0YeK aTOMOB, KBAHTOBbIE YMCHA. QHEPreTUYeCcKne YpOBHU U
noaypoBHWU. ATOMHble opbuTanu. Knaccudukaums XMMn4eckmx anemeHToB (s-, p-, d-, f-
anemeHTbl). PacnpegeneHve anekTpoHOB NO aTOMHbIM OpOuTanaMm, npuHyuUn MUHUMyma
aHepauu, npuHyun [laynu, npasuno XyHOa. JONEKTPOHHblE KOHUrypaumm aToMoB
91eMEHTOB MepBOro—4eTBEPTOro NepmoaoB B OCHOBHOM U BO30YXOEHHOM COCTOSHUM,
3NEeKTPOHHbIE KOH(UTYypaLMn MOHOB.

[MoHsmue 06 3Hepauu UOHU3auuu, 3Hepauu cpodcmea K 3JIeKMPOHY.
ONeKTpooTPMLATENBHOCTD.

Mepuogunyecknn 3akoH w [llepuoguyeckas cuUCTEMa XUMUYECKUX 3INIEMEHTOB
O.WN. Mengeneesa. CBsA3b nepuoamnveckoro 3akoHa U [lepuognyeckon cuctembl
XUMUYECKNX INIEMEHTOB C COBPEMEHHOW TeOopuen CTPOeHMS aTOMOB. 3aKOHOMEPHOCTU
N3MEHEHNA CBOMCTB XMMUYECKUX 3reMEHTOB M obpasyemMbiX UMW MPOCTbIX U CIIOXHbIX
BELLIECTB NO rpynnam u nepunogam. 3HavyeHne nepuogmyeckoro 3akoHa .M. MeHgeneesa.

Xnmunyeckasi c€BsA3b. Buabl  XxumMuyeckon  CBA3W:  KOBarieHTHas, WMOHHas,
mMeTannumyeckasi. MexaHnambl 06pa3oBaHMs KOBanNeHTHOW CBA3W: OOMEHHbBIN U AOHOPHO-
aKUenTopHbIA. QHeprus u gnvHa ceasu. MNonsapHoCTb, HanpaBeHHOCTb U HAaCbIWaeMOCTb
KoBaneHTHon cBA3WM. KpaTHble cBs3n. BopgopogHas cBA3b. MexmonekynspHble
B3aMMOOENCTBUA.

BaneHTHOCTb WM BaneHTHble BO3MOXHOCTM aToMoB. [ubpudusayusi amoMHbIX
opbumarsel. CBsA3b 3NEKTPOHHOW CTPYKTYPbl MOMEKYN C UX reOMeTPUYECKUM CTPOEHUEM
(Ha Nnpumepe coeguMHEHMI 3NIEMEHTOB BTOPOro nepuoaa).

lMpenctaBneHne O KOMMSIEKCHbIX coeanHeHnax. CocTaB KOMMSEKCHOMo WoHa:
KomnnekcoobpasoBaTtenb, nurangbl.  KoopOuHayuoHHoe  4ucrio.  HomeHknamypa
KOMIIEKCHbIX CcOeOUHeHuUl. 3HayYeHue KOMMIIEKCHbIX coeauHeHun. [loHaTne o
KOOPANHALMOHHON XUMUN.

BewecTtBa MONEKynsipHOro 1 HEMOMEKYNSIPHOIO CTPOEHUSA. TUNbI KpUCTaNINYECKNX
PELETOK (CTPYKTYP) M CBOWCTBA BELLECTB.

MoHATMEe o aucnepcHbiXx cuctemax. WcTtuHHble pacTtBopbl. [MpedcmaesneHue o
KOnnoudHbIx pacmeopax. Cnocobbl BblpaXXeHUs KOHLEHTPaLUUKM pacTBOPOB: MaccoBasi A0S
BellecTBa B pacTBOpe, MOSsipHAA KOHUeHTpauus. HacbllweHHble U HeHacbIWeHHble
pacTBOpbIl, pacTBOPUMOCTb. KpuctannormgpaTbl.

Knaccugumkaumsa wn  HOMeHKnaTypa HeopraHMyYecknx BewecTB. TpuBMasbHble
Ha3BaHWA OTAENbHbIX NpeacTaBuTeNen HeopraHMYeCKNX BELLLECTB.

Knaccuukaumsa XMMnyeckmux peakumim B HEOPraHM4eCcKom U OpraHn4yeckom XMMUK.
3aKOH COXpaHeHMs1 MacCbl BELLECTB; 3aKOH COXPaHEHUsI U MpPEeBpPALLEHNS 3HEepPrun npwm
XUMUYECKNX peakumsax. TennoBble 3(PPEKTbl XMMUYECKUX peakuuin. Tepmoxmmumyeckue
YypaBHEHUS.

CKOpPOCTb XMMMYECKOW peakuuu, €€ 3aBUCUMOCTb OT pasfuyHbiX (PaKTOpPOB.
[FOMOreHHbIe 1 reTeporeHHble peakuumn. Katanua n katannsaTopsbl.

ObpaTtumble 1 HeobpaTuMmble peakumn. XumMmyeckoe paBHoBecue. KoHcmaHma
XumMu4yeckoeo pagHogecusi. DakTopbl, BNMUAIOLME HA NONOXEHNE XMMNYECKOrO paBHOBECUS:
TemnepaTypa, AaBrneHne U KOHUEHTpauMn BellecTB, y4acTBYOWNX B peakuuun. MpuHumn
Jle WaTense.

Onektponutnyeckaa guccounaumns. CunbHble N cnabble anekTponuTbl. CTeneHb



anccounaumn. MoHHoe rnpouseedeHue 600bl. Cpeaa BOAHbLIX PACTBOPOB: KUCNOTHad,
HenTpanbHas, wenoyvHas. BogopoaHbin nokasatens (pH) pacteopa. 'mgponus conen.
Peakuuu noHHoro obmeHa.

OkncnuTenbHO-BOCCTaHOBUTENbHbIE peakumn. CteneHb okucneHns. OKMcnnTens m
BOCCTaHOBUTENb. [lpoLecchbl OKUCNEHUSI U OCCTaHOBMNEHUs. BaxHenwmne okucnutenun wm
BoccTaHoBuUTENU. MeToa aneKkTpoHHOro GanaHca. QnekTposiM3 pacTBOPOB U pacnnaBoB
BELLEeCTB.

OKcnepMMeHTarnbHble METOAbl U3YYEHUST BELLECTB N UX NPEeBpPAaLLEHNI: pa3noXeHne
nepokcuaa Bo4oOpoAa B MPUCYTCTBUM KaTanu3aTopa, MOLENU KpUCTaNIMYeCcKux peLéTok,
npoBegeHne peakumn noHHoro obmeHa, onpeneneHne cpefbl PacTBOPOB C MOMOLLBIO
NHONKATOPOB, N3yveHne BNNAHNUS pasnndHbiX (PaKTOPOB HAa CKOPOCTb XMMMUYECKON peakumm
N NOSTOXXEHNE XMMNYECKOIO PAaBHOBECHSI.

HeopraHuyeckasa xumusa (54 4.)

MonoxeHne HemeTannoB B [lepnoguMyeckon cCUCTEME XMMWUYECKUX INIEMEHTOB
O.W. MengeneeBa ©n 0OCOBEHHOCTM CTpPOEHUA uUX aTomoB. dusnyeckne CcBONCTBaA
HemeTannoB. AnnoTponua HemeTannoB (Ha Npumepe Kucnopoda, cepbl, doccopa u
yrnepoga).

Bogopog. MNonyyeHune, pusnyeckme n XxuMmyeckmne CBOMCTBA: peakumm ¢ meTannamm
N HeMeTannamu, BOCCTaHOBUTESbHbIE CBOWUCTBA. [Mapuabl. TonnueHble 3neMeHmbI.

ManoreHbl. HaxoxgeHwe B npupode, crnocobbl nonyyeHus, usndeckne u
XUMunyeckne ceoucTeBa. [anoreHoBogopoabl. BaxHenwme  Kncnopoacogepxawme
coeauHeHus ranoreHoB. JlabopaTopHble W NPOMbIWIIEHHbIE CNOCOObI  MONyYeHus
ranoreHoB. [1pMeHeHne ranoreHoB U X CoOegUHEHUN.

Kucnopoa, o030H. JlabopaTopHble M NpOMbIWEHHbIE  CMOCODbLI  MOSTyYeHUs
kncnopoga. dusmyeckme M XMMUYECKME CBOMCTBA M NPUMEHEHME KMCropoda WM O30Ha.
Okcuabl U nepokcuapl.

Cepa. HaxoxgeHnune B npupoge, cnocobbl NonyyeHus, pmusnveckne n xmmmyeckme
ceonctBa. CepoBogopoa, cynbcuabl. Okemg cepbl(lV), okeuag cepbi(VI). CepHuctas
N cepHas KUCrnoTbl U nx conn. OcobeHHOCTN CBOMCTB CEPHOM KUCTOTLI. [IpMMeHeHne cepbl
N eé coeauHEHUN.

A30T. HaxoxgeHue B npupoge, cnocobbl nonyyeHus, pusndeckne n xmmmdeckme
ceonctBa. AMMunak, HATpuabl. Okenabl asoTta. A3oTuctasd U a3oTHasi KUCAOTbl U X COMW.
OcobeHHOCTN CBOMCTB a30THOM KUCIOTLI. [IpuMeHeHne a3oTa 1 ero coeanHeHnn. A30THbIE
yaobpeHus.

docdop. HaxoxgeHue B npupoae, cnocobbl NoNyyYeHus, pusndeckne n XuMmn4eckmne
ceonctBa. ®occhunabl n dochuH. Okenabl docdopa, docdopHas KMCNoTa U eé€ conu.
MemacgbocgpopHasi u nupoghocghopHasi Kucriomsl, gpocghopucmas u gpocghopHosamucmas
kucriomsl. lNpumeHeHne gocopa n ero coeguHeHnin. docopHbie yaobpeHus.

Yrnepoa, HaxoxgeHue B npupoge. AnnoTponHble moandukaummn. dusmndeckme u
XMMUYECKME CBONCTBA NPOCTLIX BewecTB, 0bpasoBaHHbIX yrnepogom. Okeung yrnepoga(ll),
okeng yrnepoga(lV), yronbHas kucnota n e€ conu. AKTUBUPOBAHHBLIA Yronb, adcopbuyus.
@ynnepeHbl, 2pagheH, yarnepoOHble HaHOmMpybku. [lpuMeHeHne npocTbiX BELLECTB,
obpasoBaHHbIX yrnepoaoMm, 1 ero COeEgUHEHUN.

KpemHuin. HaxoxgeHve B npupoae, cnocobbl NonyyYeHns, nusmyeckme n Xummyeckme
csonctea. Okeng kpemuus(lV), kpemHueBas KucnoTa, cunukatbl. [MpyMeHeHne KpemMHUs 1
ero coeguHeHnin. CTekno, ero nonyveHne, Buabl cTekna.

MonoxeHne wmeTannoB B [lepnoanyeckon cuUCTEME XUMUYECKMX ISIIEMEHTOB.
OcobeHHOCTN CTPOEHNSA ANEKTPOHHBIX 060I04YEK aTOMOB METasfoB.

PacripocmpaHeHue xumMu4eckux arieMeHmos8-memarisiog 8 3eMHoU Kope.

Obwwme dusndeckne ceoncTBa MeTannoB. [lpMmeHeHue meTannoB B ObITy
TexHuke. Cnnaebl METanNMoB.



ONEeKTpOXMMMYECKNIA pag HanpsbkeHun meTannoB. O6wwme cnocobbl nonyyYyeHus
MEeTansoB: rMAPOMETanNyprus, NUpoMeTannypruga, anektpometannyprus. [loHsaTve o
Koppo3umn metannoB. Cnocobbl 3almnTbl OT KOPPO3UMN.

Obwasa xapaktepuctuka wMetamnoB |A-rpynnbl  [Nepuogmyeckon  CUCTEMBI
XUMUYECKNX dneMeHTOB. HaTpui n Kanun: nosnyvyeHve, usandeckne u XvMmuyeckue
CBOMCTBA, NPUMEHEHNE NPOCTbIX BELLECTB N UX COEOUHEHUN.

Obwas xapaktepuctuka Metannos IlA-rpynnel  [lepuogmyeckon cucTembl
XUMNYECKNX 3anemMeHToB. MarHumin un kanbuun: nonydeHue, oU3NYEcKUe U XUMUYeckue
CBOWCTBA, NPUMEHEHNE NPOCTLIX BELWECTB N UX coeanHeHnn. XKECTKOCTb BOAbl 1 Cnocobbl
€€ ycTpaHeHus.

ANOMUHUI:  NonyyeHue, usndeckne u XUMMYECKMEe CBOWCTBA, MPUMEHEHue
NPOCTOro BellecTBa M ero coeanHeHnn. AMOTepHble CBOMCTBaA OKcuMaa WM rugpokcuaa
antoMUHUSA, MOPOKCOKOMMNIIEKCHI artoMUHUS.

O6wasa xapakTepuctnka metannoB nodoyHbix noarpynn (b-rpynn) MNepuoanyeckomn
CUCTEMbI XMMUYECKNX INTIEMEHTOB.

dunsnyeckne n XMMMUYECKME CBOWCTBA XpoMa W ero coeguHeHun. Okcuabl M
rmgpokengsl xpoma(ll), xpoma(lll) n xpoma(VI). Xpomatsl n gnxpomaTsl, UX OKUCINTESTbHbIE
ceoncTtea. ony4yeHne n npumeHeHne xpoma.

dunsnyeckne M XMMMUYeCcKne CBOMCTBA MapraHua M ero coegumHeHun. BaxHenwwme
coeanHenuns mapradua(ll), mapranua(lV), mapranua(Vl) n mapradua(Vll). MNepmaHraHat
Kanus, ero oKMcrnmTenbHble CBOMCTBA.

dusnyeckne M XUMMYEecKMe CBOWCTBA Xemne3a U ero coeauHenHumn. Okcuasl,
rmgpokengbl n conu xenesa(ll) n xenesa(lll). NMonyyeHne n NpuMmeHeHne xenesa u ero
CniaBoB.

dusnyeckne U XMMMYeCKMe CBOMCTBA Mean U eé coeguHeHuin. [lonyyeHve wm
npUMeHeHne Meau N eé coenHeHuNn.

LInHK: nonyyeHue, usmyeckme U xmmmyeckme cBomctBa. AMOTEpPHbIE CBONCTBA
okcuga Wu rmgpokcmaa LUWHKA, TMOPOKCOKOMMMEKChbl UMHKA. [puMeHeHne uuHKa n ero
COENHEHUN.

OKcnepMMeHTanbHble MeToAbl M3YYEHUs] BELLECTB U UX NPEBPALLEHUN: U3yYeHue
obpasuyoB HemeTannoB, ropeHue cepbl, poccopa, xenesa, MarHus B KACIIopoae, NsyydeHune
konnekumn «MeTtannbl U cnnaebly, B3aMMOAENCTBUE LLENMOYHbIX U LIEeNOYHO3EeMETTbHbIX
MeTasnsioB ¢ BOAOW (BO3MOXHO WCMOMb30BaHME BuAeoMaTepuanoB), B3auMOOeNCTBME
UMHKaA W Xenesa C pacTBOpaMu KUCIOT WU LIENoYeNn, KavyeCTBEHHbIE peakuun Ha
HeopraHM4Yeckne aHuOHbI, KaTMOH BOAOPOAA W KATUOHbI MeTansnoB, B3anMoOeucTBuE
rMMOPOKCUOOB alntOMUHUS W LUMHKA C pacTBOpamMu KUCMNOT W LUENOYEN, peLleHune
aKcrnepuMeHTarnbHbIX 3agady no temam «lanoreHbl», «Cepa n eé coeanHeHnsay, «A3oT K
dochop n mnx coeguHeHust», «Metannbl rnaeHbIX noarpynn», «MeTannbl NOGOYHbLIX
noarpynn».

Xumusa v Kun3sHb (9 4.)

Ponb xumum B obecnedeHnn yCTondnBoro pa3BuTmst YenoBevecTea.

[MOHATME O HayYHbIX MeTo4ax NO3HAHUSA U METOAO0IOMMN HAay4YHOro UCCeaoBaHNS.

Hay4Hble npuHUMNbI OpraHM3auun XUMWUYEecKoro npomssoAacTsa. [MpombilieHHbIe
Cnocobbl MONyYeHUs BaXXHENLUNX BELLECTB (Ha NpuMepe NpoM3BOACTBa aMMuaka, CEpPHON
KACNOTbI, MeTaHona). [MpomblwneHHble cnocobbl MNOMy4YeHust MeTansioB U ChfaBoB.
Xnmumyeckoe 3arpsi3HEHWE OKpyxatwen cpeabl M ero nocnencrteua. [pobrema
nepepabomku omxo0o8 u oboyHbIXx pPodykmos. Ponb xumumn B obecneyeHuu
SHepreTudeckomn 6e3zonacHocTu. [MpuHUUNbI «3€1EHOU XUMUU.

Xnmusa 1 300poBbe YernoBeka. JlekapcTBeHHble cpeacTaa. [1paBuna ncnonb3oBaHus
neKkapCcTBEHHbIX NpenapaToB. Posib XMMumn B pa3snutun MegULMHGI.

XvMUA  NULWLK: OCHOBHbIE KOMMOHEHTbI, nuwieBble pfobaskn. Ponb xvumun B



obecneyeHuun nmieBor 6e30nacHoOCTM.

KocmeTnyeckne wn napdgromepHble cpeactBa. bbitoBas xumus.  [lNpaBuna
6Ge3onacHoro ncnonb3oBaHMA NpenapaToB 6bITOBOM XMMUN B MOBCEQHEBHOM XXU3HM.

XnMus B CTPOUTESNBCTBE: BaXXHENLLME CTpoUTENbHbIE MaTepuarnbl (LEMEHT, 6ETOH).

Xumunga B cenbckom xosanctee. OpraHnyeckme n MmHepanbHble yaobpeHus.

CoBpeMEHHbIE  KOHCTPYKUMOHHbIE  MaTepuanbl, Kpacku, CTEKno, Kepamuka.
Mamepuanbi 0518 anekKmpoHUKU. HaHomexHooauu.

PacyéTtHble 3agaun.

PacyéTtbl: maccbl BewectBa unum ob6bEMa rasoB MO W3BECTHOMY KOSMYECTBY
BelllecTBa, Macce UnNu oObEMY OAHOrO0 M3 y4yacTBYHOLIMX B peakumm BeELLECTB, Macchl
(06bbéMa, KonmyecTBa BelLlecTBa) NPOAYKTOB peakuuun, ecriv OogHO U3 BeLWecTB numeeT
npumecun, maccbl (06bEMa, KONMMYECcTBa BeLLECTBa) NpoAyKTa peakumn, ecnn ogHO u3
BEWeCTB JaHO B BuAe pacTBopa C OnpedeniéHHOW MacCoBOM A0Sie pacTBOPEHHOIO
BELLlECTBa, MAcCOBOW [ONN U MOSSIPHOM KOHLIEHTpaLuMuM BellecTBa B pacTBope, LONU
BbIXOA4a NPOAYKTa peakumm oT TEOPETUYECKN BO3MOXKHOTO.

YyeTt paboyen nporpaMmmMmbl BOCNMUTaHUA

dopmMmpoBaHue npeacTaBrieHMn O COBPEMEHHbIX Yrpo3ax Ans XU3HW M 300pOBbS
nogen, B TOM yucrne B MHGOpPMaLMOHHOM cdepe; HaBbIKOB Be30rnacHOro noBedeHns Ha
aoporax, B 4pesBbl4alHbIX CUTyaumsax, cogencrteme (opMUMpoBaHUIO Yy oby4varoLmxcs
ybexxgeHHoCcTM B HeobxogumocTu Bblbopa 3gopoBoro obpasa  Xu3HuM, O Bpefe
ynotpebneHns ankoronss n TabakKOKypeHWUs; OCO3HaHWIO HeOoBXOAMMOCTU CrnefoBaHus
NpvHUMNY nNpeaBuaeHns nocnencTBuMi ceoero nosefeHusi. CosgaHuve ycrnoBur ans
dopMUpoBaHUsa y 0ByYaloLLMXCA YCTAaHOBKM Ha CUCTEMATUMYECKME 3aHATUSA (PU3NYECKON
KynbTypoOWn M CMOPTOM, FOTOBHOCTU K BbIGOPY MHOMBMAYANbHbIX PEXUMOB ABUraTenbHON
aKTMBHOCTW Ha OCHOBE OCO3HaHMS COBCTBEHHbIX BO3MOXHOCTEWN; AN OCO3HAHHOro
OTHOLLEHMSI 00yYaroLMXCH K BbIGOPY MHAMBUAYANBbHOIO paLMoHa 300pOBOro NUTaHus; Ans
oBnageHus obydarwmmMmca CoOBPEMEHHbIMU 0300POBUTENBHBIMU TEXHOMOTNSAMWU, B TOM
4YMCre Ha OCHOBE HaBbLIKOB JIMYHOW TUMMEHbI; B LENsX HeaonyleHus ynotpebneHus
HaApKOTMYECKNX CPEeaCcTB W MCUXOTPOMHbIX BELLECTB, MNPOMUNAKTUKN NHPEKLMNOHHBIX
3aboneBaHun. YcnoBus gnst opMmnpoBaHns y obydaroLmxcs cnocobHOCTM NPOTUBOCTOATD
HeraTMBHbIM B OTHOLUEHWMM COXPaHEHWS CBOEro MCUXMYECKOrOo U OU3NYECKOro 300pOBbS
BO3AENCTBUSIM COLMAnbHOM cpefbl, B TOM 4YMCrEe 3KCTPEMUCTCKOro, TEPPOPUCTUHECKOTO,
KPMMWHANBHOrO M MHOMO [OeCTPYKTMBHOro xapaktepa. OcosHaHune oby4arowmmncs
B3aMMOCBSA3M 300POBbS YerioBeka MU 3KONMOMMYEeCKOro COCTOSIHUA OKpY>KatoLLEn ero cpenpbl,
PONN 3KONOMMYECKOW KynbTypbl B 06ecnevyeHmMn NMYHOro M 0OLEeCTBEHHOro 340pPOBbS;
yyactme oOyyarmnxca B COBMECTHbIX C POAMTENSMU (3aKOHHbIMWU MpeacTaBUTENsIMN)
HECOBEpPLLEHHOMETHUX 0ByYatoLLMXCA BUAax AeaTeNbHOCTU, opraHmdyemMblx OpraHmsaumen
N POPMUPYIOLLINX SKOMOMMYECKYHO KYNbTYPY MbILLMEHWST U NOBEAEHWS.

MnaHupyeMbie pe3ynbTaTbl 0OCBOEHUA y4ebHOoro npeameta « XuMusi»
JInyHoCTHBIE pe3ynbTaThbl

JInyHOCTHbIE  pe3ynbTaTbl  OCBOEHUA  npeaMeTa  «Xumusi»  OTpaxaroT
C(hopMUPOBAHHOCTL  OMbiTa  MO3HaBaTENbHOM W MNpPaKTUYECKOWN  OesTENbHOCTU
oby4atowmxca B npouecce peanunsauum obpasoBaTenbHON OeATeNbHOCTH.

JInyHOCTHbIE ~ pe3ynbTaTbl  OCBOEHMS  nNpeameta  «XvMuUsi»  OTpaxatroT
cthopMMPOBaAHHOCTL  OMbITa  MO3HABaTENbHOW N NPaKTUYECKON  OesTeNnbHOCTU
obyuvaromnxecs B npouecce peanusauum obpasoBaTenbHOM OEATENbHOCTU, B TOM YMCne B
yacTtu:



paxpgaHCKOro BOCNUTaHUs:

OCO3HaHUS O00y4aloLWNMUCS CBOUX KOHCTUTYLUMOHHbIX nNpaB WM 06A3aHHOCTEN,
YBaXKEHUS K 3aKOHY M NPaBOMNOPSAKY;

npeacTaBneHns o coumanbHbIX HOpMax 1 NpaBuiax MeXIMYHOCTHLIX OTHOLLUEHUI B
KONIEKTMBE;

rOTOBHOCTM K COBMECTHOW TBOPYECKON OeATenbHOCTU MNpU Cco3gaHun Yy4ebHbIX
NPOEKTOB, pelleHMn Yy4eOHbIX W MOo3HaBaTeNbHbIX 3a4ad, BbIMNOMTHEHUM XUMUYECKUX
9KCMNEPUMEHTOB;

CNOCOBHOCTN MOHMMATb U NPUHUMAaTb MOTMBbLI, HAMEPEHUSA, FNOTNKY U apryMeHThbl
APYTMX NpU aHanuae pasnuyHbiX BUOOB y4ebHON OesaTenbHOCTY;

nanMOTVI‘-IeCKOI'O BOCINMUTAHUA:

LEHHOCTHOINO OTHOLWEHNA K UICTOPUHECKOMY U Hay4YHOMY Haclieguio OTEYECTBEHHON
XUMUHN,

yBaXeHunAd K npoueccy TBop4yecTtsa B obnactu TEOPUN N NPAKTUYECKOro NnpunoxeHund
XMMUN, OCO3HAHWUA TOro, YTO AaHHble HAaYyKU €CTb pe3ylibTaT AJIUTEJ1bHbIX HabnaeHun,
KPONOTIINBbIX SKCNepuMeHTalribHbIX NOUCKOB, NMNOCTOAHHOIO Tpyada yLIéHbIX N NMPaKTUKOB,

MHTEepeca n no3HaBaTesibHbIX MOTMBOB B MOJ1ydeHUMN U nocnenywuiem aHarnmse
I/IHCbOpMaLI,MM O nepeaoBbiX AOCTUXEHNAX cospemeHHoﬁ OTEYECTBEHHOWN XUMUN;

[yxoBHO-HpaBCTBEHHOr0 BOCNUTaHUSA:

HPaBCTBEHHOIO CO3HaHWUS, 3TUYECKOrO NOBEAEHUS;

CMOCOBOHOCTU OueHMBaTb CUTyauuW, CBA3aHHbIE C XUMUYECKUMU SBNEHUSAMU, W
NPUHUMATb OCO3HAHHbIE PELUEHUS, OPUEHTUPYSACb HA MOparibHO-HPABCTBEHHbIE HOPMbI U
LLEHHOCTH;

rOTOBHOCTM OLEHMBATb CBOE NoBeAeHNe M MNOCTYMNKN CBOUX TOBapULLEN C NO3ULINN
HPaBCTBEHHbIX U MPaBOBbLIX HOPM U C Y4ETOM OCO3HaHMUS NOCNEeACTBUN NOCTYMKOB;

PopmMMpPOBaHUA KYIbTYpPbl 340POBbS:

NOHUMaHNA LEHHOCTEN 300pOBOro 1 6esonacHoro obpasa XusHu, HeobxoaMmMocTn
OTBETCTBEHHOIO OTHOLLEHMUSI K COOCTBEHHOMY (PM3MYECKOMY U MCUXNYECKOMY 340POBbLIO;

cobniopgeHns npasun  6e3onacHoro obpalleHnsas C  BewectBamuM B ObITy,
NOBCEAHEBHOM XW3HUW, B TPYA0BOWN OEeATENBHOCTY;

NMOHMMaHUSA LIEHHOCTWU MpaBUIl UHOMBUAOYaANbHOMO W KOMMNEKTMBHOro 6e3onacHoro
NOBEAEHMUS B CUTYaUMsIX, YrPOXaloLWMX 300POBbIO U XXN3HU Noaen;

OCO3HaHMSA MNOCNeACTBUA W  Henpuatus BpedHbiX MpuBbldek (ynotpebnenus
ankorosnsi, HAPKOTMKOB, KYPEHUS);

TpyaoBoro BocnutaHus:

KOMMYHWKaTUBHOM KOMMETEHTHOCTU B y4eOHO-UCCrenoBaTeNbCKON OEATENBbHOCTY,
00LeCcTBEHHO NOMNEe3HOM, TBOPYECKOM U APYrnX BUaax A4esATeNbHOCTY;

YCTAHOBKM Ha aKTUMBHOE Yy4yacTMe B peLleHUN MNpakTUYecKUx 3agad coumarnbHOW
HanpaBMneHHOCTU (B paMKax CBOErO Kracca, LUKOSbl);

MHTEpeca K NpPakTM4eCcKoOMy U3y4eHUIO NPOgeCCUi pasnmMyYHOro poaa, B TOM 4ucrne
Ha OCHOBE MPUMEHEHMUS NPeaMETHbIX 3HAHUIN MO XUMUMK;

YyBaXXEHUSA K Tpyay, Nogam Tpyaa n pesynbtataMm TpyaoBOW AEATENbHOCTY;

rOTOBHOCTM K OCO3HAHHOMY BblOOpYy MHAMBMAYaNbHOW TpaekTopum obpasoBaHus,
Oyaywen npodeccun n peanusaumm COBCTBEHHbIX XW3HEHHbIX MMaHOB C YYETOM
NIMYHOCTHbIX MHTEPECOB, CNOCOOHOCTEN K XUMUWN, NUHTEPECOB M NOTpebHOCTEN 06LecTBa;

Akonornyeckoro BOCNUTaHUA:
9KOJIOTMYECKN  LIeNiecoobpa3Horo  OTHOLWIEHWS K Mpupode  Kak — MCTOYHMKY



CYLLIeCTBOBaHUS XXMU3HU Ha 3eMrie;

NOHMMaHNA  rnobanbHOro  Xapakrepa 3JKofnornmyeckux npobnem, BAUSAHUS
9KOHOMMYECKMX NPOLECCOB HA COCTOSIHWME NPUPOAHON U coumaribHOW cpeabl;

OCO3HaHUA HeobXo4MMOCTU WUCNOSIb30BaHUA OOCTMXKEHUA XUMUW ONS peLleHus
BOMPOCOB paLMOHanbHOro NPUpoaonob30BaHNS;

aKTUBHOIO HEnpuAaATUA LOEeNCTBUWA, MPUHOCALUMX Bpen OKpyXatowen MNpupoaHON
cpede, YMeHusi MporHo3mpoBaTb HebnaronpuATHble  3KOMOrMyeckune nocrnencTBus
npeanpvHUMaemMbIX 4ENCTBUI U NpeoTBpaLlaTth Ux;

HanMynsa pasBUTOrO 3KOJTIOrMYECKOrO MbILUSIEHUS, 3KONOrMYECKON KynbTypbl, OnbiTa
AEeATEeNbHOCTM 3KOSOMMYeCcKon HanpasBrneHHOCTU, YMEHUS PYKOBOACTBOBATbCA UMW B
no3HaBaTeNbHOW, KOMMYHUKATUBHOM W COUMaribHOM NpakTuke, CNoCOBHOCTU N yMeHus
aKTUMBHO NPOTUBOCTOATb NAeonormm xemogobuu;

LleHHOCTK Hay4YHOro NO3HaHuA:

MUPOBO33PEHNSA, COOTBETCTBYHOLLEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS Hayku W
00LLECTBEHHOWM NPAKTUKK;

NOHUMaHNA cneundukn XMMUKM Kak Hayku, OCO3HaHWA eé ponu B (hopmMumpoBaHumn
pauMOHanNbHOr0 Hay4yHOro MbILWSIEHNS, CO34aHUW  LIENOCTHOroO npeacTtaBneHna o6
OKpyXalLWeM MUupe Kak O edWHCTBe Npupodbl M 4YenoBeka, B MO3HaHUU MPUPOAHbLIX
3aKOHOMEPHOCTEN U peLLEHNN NPOBIEM COXpPaHEHMSI MPUPOAHOIO PaBHOBECHS;

y6exxaEHHOCTM B OCODOOM 3HAYUMMOCTUM XMMWUW Of11 COBPEMEHHOM UUBUNM3aALNMN:
B €€ TyMaHWCTMYECKOW HanpaBfiEHHOCTU M BaXXHOW PONM B CO34aHMM HoBOW 6asbl
MaTepuanbHOW KynbTypbl, B pelleHun rrnobarnbHbiX NpobriemMm yCTOMYMBOro pasBUTUS
YyernoBeyecTBa — CbIPbEBOW, SHEPreTUYECKON, MULLEBOM N 3KONOrmdeckon 6esonacHocTy,
B pasBUTUM MeaMuUHbl, obecrneyeHun YCrnoBMM YCMELWHOro Tpyda W 3KONOrnyecku
KOMGOOPTHOM XXU3HWU KaXKAOoro YrieHa obuecTea;

€CTECTBEHHO-Hay4YHOW rPaMOTHOCTU: MOHMMAHUSA CYLLHOCTU MeTOAOB MO3HAHUSA,
NCNOonb3yeMbIX B €CTECTBEHHbIX HayKax, CNOCOOHOCTM NCNONb30BaTb NONyYyaeMble 3HaHUSA
ANS aHanuM3a U OObSICHEHUSI ABMNEHUN OKPYXalowero mMvpa U MPOUCXOAAWNX B HEM
N3MEHEHNN, YMEHNS AenaTb 0O0CHOBAHHbIE 3aKMOYEHUS HA OCHOBE Hay4dHbIX (PAKTOB U
MMEIOLLNXCH AaHHbIX C LUerbio NofyYeHns JOCTOBEPHbIX BbIBOOOB;

CNOCOBOHOCTN CaMOCTOATENIbHO MCMNOMb30BaTb XMMWUYECKME 3HAHWUA LM peLleHus
npobrem B pearnbHbIX XXM3HEHHbIX CUTyaLUSIX;

NMHTepeca K NO3HaHWI0, UCCIIeA0BaTENbCKON AEATENBbHOCTMU;

rOTOBHOCTM M CMNOCOBHOCTU K HENnpepbiBHOMY 06pa3oBaHunio 1 camMoobpasoBaHuio, K
aKTMBHOMY MOSTyYEHUKD HOBbLIX 3HAHUA MO XMMUM B COOTBETCTBUN C XU3HEHHbIMU
notpebHocTaMU;

MHTepeca K OCOOeHHOCTAM Tpyda B pasnuyHbix cdepax npodeccuoHanbHOM
AesaTenbHOCTU.

MeTanpeamMeTHble pe3ynbTaTthbl

MemanpedmemHble pe3yrbmamel OCBOEHUSI MporpaMmmbl MO XMMWW Ha YpPOBHE
cpenHero obuiero obpasoBaHNs BKIOYAIOT:

3Ha4YuMble ans dopMmnpoBaHusa MMPOBO33PEHNSA obyuvatromnxcsa
MEXANCUUNINHAPHbIE  (MeXnpeaMeTHble) obLlieHayyHble  MOHATUS,  OoTpaXarolue
LeNOCTHOCTb HAy4YHOM KapTUHbI MUpa u cneumdurKky MeTogoB NO3HAHUS, UCMOMb3YEMbIX B
€CTECTBEHHbIX HayKkaxX (MaTepusl, BELLECTBO, 3HEeprusi, sIBNeHue, MpoLecc, CUcTema,
Hay4HbIN PaKT, NPUHUMN, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEeOopusl, UCCregoBaHue,
HabniogeHne, aMepeHne, 3KCNEPUMEHT 1 apyrue);

yHMBepcarnbHble y4yebHble OencTtBus  (NO3HaBaTESlbHblE, KOMMYHUKATMBHbIE,
perynatueHble), obecneymBaowme GOpMUPOBaHNE (PYHKUMOHANBHONW FPaMOTHOCTU W
coumnanbHOM KOMMNETEHLUN 00y4atoLLNXCS;



CNoCoBHOCTb 0OYyYalLMXCA WUCMONb30BaTb OCBOEHHbIE MEXAUCUUNIIMHAPHbIE,
MUPOBO33PEHYECKNE 3HAHUS U YHMBEpPCAlbHble y4ebHble AeNCTBMSA B NO3HaBaTENbHOM U
coumanbHOM NpakTuKe.

MeTanpeameTHble pe3ynbTaTbl OTpaXatT OBnageHne yHUBepcanbHbIMU y4eOHbIMM
no3HaBaTenbHbIMWU, KOMMYHUKATUBHBLIMU U PEFYNSTUBHBIMU AENCTBUSIMU.

OBnageHune yHuBepcanbHbIMK y4ebOHbIMM No3HaBaTENbHBIMU AENCTBUSIMMU:

1) 6a3oBble norm4yeckne NenNcTBuUA:

CaMoCTOATENBHO (POPMYNMPOBaThb M akTyanuanpoBaTb Npobnemy, paccmatpmeaTb
€€ BCEeCTOPOHHE,;

onpenenaTb uenn AeaTenbHOCTY, 3af4aBas napaMeTpbl U KpUTEPUM UX JOCTUXKEHNS,
COOTHOCUTb pe3yrbTaTbl AEATENbHOCTU C MOCTABMEHHbIMU LENSMN;

NCNonb30BaTb NPW OCBOEHUW 3HAHWUW MPUEMbI JTOTMYECKOTO MbILLSIEHUS: BblAENATD
XapakTepHble MPU3HaKM MOHATMW W YyCTaHaBnMBaTb MX B3aUMOCBSA3b, MCMNOMb30OBaTb
COOTBETCTBYIOLLME NOHATUSA A5 OOBACHEHNA OTAENbHbLIX (AKTOB U ABNEHUN;

BblOMpaTb OCHOBaHMA WU KpUTEpPUW ANA Kraccugukaumm BeLecTB U XUMUYECKUX
peakuni,

yCTaHaBNMBaTb NPUYMHHO-CIEACTBEHHbIE CBA3M MeXAY U3y4aeMbIMUN ABMEHUSMMU;

CTPOUTb JIOrMYEeCcKne paccyxaeHus (MHOYKTUMBHbIE, AeOYKTUBHbIE, MO aHanorun),
BbIIBNATE  3aKOHOMEPHOCTM W NPOTUBOPEYNA B  pacCMaTpuBaeMblX  SBNEHUSAX,
opMynNMpoBaTh BbIBOAbI U 3aKNOYEHUS;

NPUMEHATb B Mpouecce MNO3HaHUSA, WUCMNOMb3yeMble B XMMWUW CUMBOJSIMYECKMNE
(3HakoBble) Mogenu, Nnpeobpa3oBbiBaTb MOAESbHbIE NPEACTABEHNA — XUMUYECKUA 3HAK
(cumBoOn) anemeHTa, xumuyeckas opMyna, ypaBHEHME XMMUYECKOW peakuun — npu
pelweHnn y4yebHbIX MO3HaBaTeNbHbIX WU MNPAKTUYECKUX 3aday, MPUMEHSITb Ha3BaHHbIE
MoernbHble NpeacTaBneHns Ons BbISBEHUS XapaKTepHblX MPU3HAKoB W3yvaeMblX
BELLECTB M XMMUYECKMNX peaKkLmnn.

2) 6a3oBble nccrnepgoBaTenbCKkue 4eUcTBUSA:

BNnageTb OCHOBAMM METOAOB HAay4YHOro NMO3HAHUSA BELLLECTB U XUMUYECKUX peakLni;

dopmMynuMpoBaTbh Lenn W 3agavvm uccrefoBaHusi, UCMNONb30BaTb MOCTABfEHHbIE
N CaMOCTOATENbHO CHOPMYIIMPOBaHHbLIE BOMPOCHI B KAYECTBE UHCTPYMEHTA MO3HAHUSA U
OCHOBbI AN11 (hOpMUPOBaHMA TMNOTE3bl MO MPOBEPKE MNPaBUNBHOCTU BbICKA3blBAEMbIX
CYXXOEHWN;

BNageTb HaBblKaMN CaMOCTOATENBHOIO NMaHMPOBaHNA N NPOBEAEHNST YHEHNYECKNX
9KCNEPUMEHTOB, COBEPLUEHCTBOBaTb yMeHMsA Habniogate 3a XogoM  npouecca,
CaMOCTOATENBHO NPOrHO3NpPOBaTb €ro pesynbTaT, hopmynnposaTb 0606LEeHNS 1 BbIBOAbI
OTHOCUTENbHO OOCTOBEPHOCTU PE3yNbTaTOB UCCNEAOBAHUSA, COCTaBNATb 0OOCHOBAHHLIN
OTYET 0 npoaenaHHon paboTe;

npuobpeTtaTtb ONbIT YY4EHNYECKON NCCNenoBaTeNbCKON N NPOEKTHOM AEATENBHOCTH,
NposBNATb CNOCOBHOCTb M FOTOBHOCTb K CAMOCTOATENBHOMY MOUCKY METOOO0B peLUeHUs
NpaKTUYEeCKNX 3agad, NPUMMEHEHNIO PasfnNYHbIX METOAOB NO3HAHUS.

3) pabota c nncpopmaumen:

OPWEHTMPOBATLCA B Pa3fUYHbIX WUCTOYHMKAX MHgopMaumm (HayyHo-nonynspHas
nuTepaTtypa XMMWYECKOrO COAEpPXaHWusl, CrnpaBOYHble nocobusi, pecypcbl VHTepHeTa),
aHanuanpoBaTb MHMOPMAaLUMIO pPasnnyHbIX BUOOB U POPM MNPEACTaBIeHUsl, KpUTUYECKU
OLEeHMBaTb €€ JOCTOBEPHOCTb M HEMPOTUBOPEYNBOCTD;

dhopmynupoBaTb 3anpockl U NPUMEHSTb pasfnnyHble MeToAbl NPy Nnoucke n otTbope
nHdopmauun, Heobxo4MMOK A1 BbINOMHEHMS y4eOHbIX 3a4a4 ONpeaenéHHOro TUna;

npuobpeTatb  OMNbIT  MCMNONb30BaHUS NHOPMaLMOHHO-KOMMYHUKATUBHbIX
TEXHOJOMMIA U Pa3NIUYHbIX MOUCKOBBLIX CUCTEM;



CaMoCTOATENBHO BbIOMpaTh onTMManbHyt0 opMy npeacTaBneHns MHopmMaumm
(cxembl, rpadmkn, guarpammbl, Tabnuubl, pUCYHKU 1 apyrue);

MCnonb3oBaTb HayudHbIM A3blK B KayecTBe cpefcTtBa npu pabote C XMMUYECKOM
NHpopmaumnen: NPUMMEHsITb MexnpeaMeTHble (Pr3ndeckne n matemaTudeckne) 3Hakm U
CMMBOIbl, opMynbl, abbpeBnaTtypbl, HOMEHKNATYPY;

Ncnonb3oBaTb 3HAKOBO-CUMBOJSIMYECKNE CPeacTBa HarnsgHoOCTHU.

OBnageHne yHuBepcanbHbIMU KOMMYHUKATUBHbIMU OENCTBUSIMU:

3afjaBaTb BOMPOCHI MO CyLecTBYy OOCy)Xgaemon Tembl B Xxo4e Auvanora wu/wnu
ANCKYCCUW, BbICKasbiBaTb MAEWN, (POPMYyNMpPOBaTb CBOM MPEASIOKEHUA OTHOCUTENBHO
BbIMNOSTHEHUS NPEeASIOKEHHOW 3a4a4u;

BbICTynaTb C npe3eHTaumen pesynbTaTtoB MO3HaBaTENbHOW AEATENbHOCTMU,
NOSTYYEHHbIX CaMOCTOATESIbHO WM COBMECTHO CO CBEPCTHMKaAMM MNpU  BbINOSHEHUN
XUMUYECKOrO  3KCMEpPUMEHTa, MpakTudyeckon paboTbl MO UCCREeAOBaHWIO CBOWCTB
n3yyaemblx BeLeCTB, peanusaumm yy4ebHOro npoekta, M OpPMynMpoBaTb BbIBOAbI
no pesynbTaTam MNPOBELEHHLIX UCCNeLoBaHUM MYTEM COrnacoBaHuUA NO3VUMKA B Xonde
obcyxageHns n obmeHa MHEeHUAMN.

OBnageHuve yHuBepcanbHbIMU perynatmBHbIMU 4eNCTBUSAMU:

CaMOCTOATENbHO  NMaHMpoBaTb W OCYLLUECTBMATb CBOK  MNO3HaBaTESIbHYHO
AeaTenbHOCTb, onpeaensasa eé uenun n saagadn, KOHTPoONMpoBaThb U N0 Mepe HeEOBXOANMMOCTHU
KOppeKTMpoBaTb npegnaraemMbii anroputM LEWCTBUA NPU  BbINOSIHEHUM YYEOHbIX U
nccrnenoBaTenbCknX 3agad, Bolbupatb Hanbonee 3dpdEKTUBHBIN CNOCO6 MX pPELLUEHUst C
YYETOM NOSTYYEHUS HOBbIX 3HAHUIN O BELLECTBAX U XUMUYECKUX peakuusX;

OCYLEeCTBMNATb CaMOKOHTPOSb  OeATeNIbHOCTU Ha OCHOBe caMoaHanusa wu
CaMOOLIEHKMN.

NMpeameTHble pe3ynbTaTthbl

10 knacc

MpeomeTHble pe3ynbTaThl 0CBOEHNA Kypca « OpraHmyeckasi XmMusi» OTpaxkaroT:

cghopmuposaHHOCMb NPEACTaBNEHNA: O MECTE N 3HAYEHUN OPraHN4YeCcKon XMMNN B
CUCTEME €CTeCTBEHHbIX Hayk M €€ ponu B obecnedyeHun YCTONYUBOrO pPasBUTUS
yerioBeyectBa B peleHUn MnpodnemMm 3IKONOrm4Yeckon, 3IHEpreTUYeckom wn nuULeBoun
6esonacHoCTH, B pasBUTUN MEOULUHBI, CO34aHUM HOBbIX MaTepuasnos, HOBbIX NCTOYHUKOB
9Heprun, B obecneyeHMM pauUMOHaNbHOMO NPUPOAONONbL30BaHNA, B  (OPMUPOBAHUN
MUPOBO33peHUS N 0BLLEen KynbTypbl YenoBeKa, a TakkKe 3JKONorm4eckn oBOCHOBAHHOMO
OTHOLLEHMS K CBOEMY 340POBbIO N NPUPOLHOM Cpeae;

BNageHne CMCTEMOWN XUMUYECKUX 3HAHUI, KOTOpas BKMOYaeT:

OCHoBoOMonararLwme noHATUS — XUMUYECKUIA SNEMEHT, aToM, SAPO U 3NEKTPOHHas
obonoyka atoma, s-, p-, d-aToMHble opGuTanu, OCHOBHOE U BO3OYXOEHHOE COCTOSAHUS
atoma, mbpuamsauma  aTtOMHbIX  opbuTanen, WOH, MOfieKyna, BareHTHOCTb,
9NEeKTPoOTPMUATENBHOCTb, CTEMNEHb OKUCIEHUHA, XMMMUYecKas CBS3b, MOJIb, MOJSIipHas
Macca, MONSAPHbIN OOBLEM, YrnepoaHbIn cKeneT, (PyHKUMOHanbHas rpynna, pagukan,
CTPYKTYpHble  OpMynbl  (pa3BEPHYTblE, COKPALEHHbIE, CKENEeTHble), W30Mepus
CTPYKTYpHass W MNpOCTPaHCTBEHHas (reomeTpudeckasl, ornmu4yeckasi), W30Mepbl,
roMONOrM4Yeckun psia, roMonory, YrrneBodopoAbl, KUCNOPOoA- W asoTcodepXaluue
opraHuyeckme CoeanHeHus, MOHOMep, nonumep, CTPYKTYpHOE 3BEHO,
BbICOKOMOJEKYISIPHbIE COeQMHEHWS;

Teopun, 3akoHbl (nepuogmyeckmn 3akoH [O.W. MenpeneeBa, Teopusi CTpPOEHUS
opraHunyecknx BewectB A.M. ByTnepoBa, 3aKOH COXpaHEeHUsi MaccCbl BeELLECTB, 3aKOH
COXPaHEeHUs M MNpeBpaLeHnUss JHEPrMn npu XMMUYECKUX peakumsax), 3aKOHOMEPHOCTH,
CYMBOJTMYECKUIN A3bIK XMUU, MUPOBO33pEHYECKNE 3HAHNA, Nexalune B OCHOBE NOHMMaHUSA



NPUYMHHOCTM U CUCTEMHOCTU XUMUYECKNX ABMEHWUI;

npeacTaBneHns O MexaHuM3Max XUMWYECKUX peakuui, TepMOOUHAMUYECKUX U
KMHETMYECKNX 3aKOHOMEPHOCTSIX MX NPOTEKaHMs, O B3aMMHOM BNAHMM aTOMOB W rpynn
aToOMOB B Monekynax (MHAYKTUBHbBIA N ME30MEPHbIN 3peKTbl, opneHTaHThl | 1 1l poga);

dakTonornyeckme CBedeHWA O CBOWCTBaAx, CocTaBe, MofyvyeHun u 6e3onacHom
MCNOMb30BaHMUM BaXXHENLLNX OPraHNYeCKNX BELLLECTB B BbITY U NPaKTUYECKON AeATENbHOCTH
yenoBeka, OOLMX HayYHbIX NPUHLMNAX XMMUYECKOrOo NpoM3BOACTBa (Ha npumepe
npoun3BoaCcTBa MeTaHona, nepepaboTkn HedTn);

chopMUpOBaHHOCMb  YMEHUU: BbISABNATb XapaKTEepHble MPU3HAKM  MNOHATUN,
ycmaHaenueamb WX B3aMMOCBA3b, WCMNONb30BaTb COOTBETCTBYIOLIME MNOHATUS MNpuU
OrnMcaHuKn cocTaBa, CTPOEHUSA N CBOMUCTB OpraHN4yeCcKnx coeguHeHun;

cghopMUpPOBaHHOCMb YMEHUU:

NCNonb30BaTb XUMMUYECKYHD CUMMBOMMKY [ONSA COCTaBMNEHUS MOMEKYNAPHbIX U
CTPYKTYPHbIX (Pa3BEPHYTLIX, COKPALLEHHBIX 1 CKENEeTHbIX) (POPMYI OpraHUYeckux BeLLECTB;

cocmaerniimb  ypaBHEHUST XUMUYECKUX peakumi W packpbiBaTb WX CYLLHOCTb:
OKUCNUTENBbHO-BOCCTAHOBUTENBHbIX peakunin nocpencTBOM COCTaBEHUSA 3MEKTPOHHOro
GanaHca 3TUX peakumn, peakuuMnh WMOHHOrO OobmeHa MyTEM COCTaBMEHUS UX MOJSIHbIX W
COKpaLLEHHbIX MOHHbIX YpaBHEHUN;

u3zomassiugeamb MOAENN MOSIEKYN OpraHU4YecKUx BellecTB AN WUnicTpaumm nx
XMUMUYECKOrO 1 MPOCTPaHCTBEHHOIO CTPOEHWUS;

cghopmuposaHHOCMb  yMeHUU: ycTaHaBnuBaTb MPUHAAMNEXHOCTb  WU3YyYeHHbIX
OpraHU4ecKkMx BeLLeCTB MO UX COCTaBy WU CTPOEHUIO K onpenernéHHomy Knaccy/rpynne
coeauHeHun, dasamb WM HasBaHMA No cuctemaTtudeckon HomeHknatype (IUPAC) wu
npueodume TpUBMAnbHbIE Ha3BaHWS ANSA OTAENbHbIX NPeAcTaBUTENEN OpraHN4yecKmx
BELLECTB (3TUNEH, aueTuneH, Tonyon, rMuuepuH, 3TUNeHrnmkonb, dpeHon, dopmaneaerua,
aueTtanbgerng, aueToH, MypaBbMHAs KUCMOTa, YKCYCHad KucCnoTa, CTeapuHoBas,
onevHoBas, NanbMUTUHOBAs KUCMOTbI, MUUMH, anaHuH, ManbTo3a, (OpyKTo3a, aHWIVuH,
AVBUHUI, U30MNPEH, XNOPOMNpeH, CTUPOI 1 Apyrue);

c¢hopmMupo8aHHOCMb yMeHUs1 onpeaensaTb BUO XMMUYECKON CBA3W B OPraHMYecKmx
coeanHeHusX (KoBaneHTHas U MOHHagA CBA3b, O- U TT-CBA3b, BOOOPOAHAsA CBA3b);

chopMUPOBaHHOCMb ~ YMEHUSI  NMPUMEHATb  MOSMIOXEHUS  Teopun  CTPOEHUS
opraHnyecknx sewects A.M. bytneposa onst 06bACHEHMS 3aBUCUMOCTMN CBONCTB BELLECTB
OT MX cOCTaBa U CTPOEHUS;

CghopMUPOBaHHOCMb YMEHUU XapaKTepusoBaTb COCTaB, CTPOEHUe, pusndeckue m
XMMUYECKME CBOMCTBA TUMWUYHbIX MpPeAcTaBUTENen pasfnUYHbIX KacCoB OpPraHM4eckmx
BELLECTB: ankaHoB, UWKNOAnkaHoB, anikeHoB, ankagueHoB, arknuHOB, apoMaTUYEeCKUX
yrnesogopoaoBs, CNMPTOB, anbAerngos, KETOHOB, KAPOOHOBLIX KUCOT, MPOCTbIX U CAOXHbIX
3(p1poB, XKMPOB, HATPOCOEANHEHUIA N1 aMUHOB, aMUHOKUCINOT, 6enkoB, yrnesogoB (MOHO-,
An- 1 nonvcaxapuaos), UNNIOCTPMPOBaTb FEHETUYECKYIO CBA3b MEXAY HAMU ypaBHEHUSIMU
COOTBETCTBYIOLLUNX XUMUYECKMX peakLUmi C UCNONb30BaHNEM CTPYKTYPHbIX hopmyr;

cghopMupoBaHHOCMb yMeHUsl NMOATBepXOaTb Ha KOHKPETHbIX NpuMepax Xapaktep
3aBUCMMOCTW peakUMOHHON CMOCOBHOCTN OPraHNYeCKUX COeQUHEHUN OT KPaTHOCTU U Tuna
KOBaneHTHON CBs3M (O- U TI-CBS3W), B3aMMHOMO BIIMSIHUA aTOMOB M rpynn aTOMOB B
Mornekynax;

C¢hopMUPOBaHHOCMb YMEHUS XapaKTepn3oBaTb UCTOYHMKW YrIieBOAOPOLHOrO Chlpbs
(HedTb, NPUPOAHBLIV ras, yronb), cnocobbl ero nepepaboTkn 1 NPaKTUYECKOE NPUMEHEHME
NpoayKTOB nepepaboTku;

cghopmupo8aHHOCMb BNageHs1 CACTEMOW 3HAHUIN O eCTECTBEHHO-HaYy4YHbIX MeTo4ax
No3HaHUA — HabnaeHun, n3mepeHun, MoaenMpoBaHUN, IKCNEepUMEHTe (peanbHOM U
MbICIIEHHOM) U YMEHUSA MPUMEHSTb 3TN 3HAHUS;

ChOpMUPOBAHHOCMb YMEHUS MPUMEHSIMb OCHOBHbIE OnepaumMv MbICIIUTESNbHOM
AEeATENbHOCTM — aHanu3 N CUHTE3, cpaBHeHne, obobLieHre, cuctemaTn3saunio, BolsiBNEHNE



NPUYMHHO-CNEACTBEHHbIX CBSA3EM — ANA M3YYeHUs CBOWCTB BELWECTB W XUMUYECKUX
peakumn;

cghopmMupoBaHHOCMb  yYMEHUU: BbISIBNATb B3aMMOCBA3b XUMWUYECKUX  3HAHWI
C MNOHATUAMM N NPEeLCTaBNEHUAMN OPYrNX €CTeCTBEHHO-HAy4YHbIX NpeameToB ans 6onee
OCO3HAHHOro MOHMMaHUS CYLLHOCTM MaTepuanbHOro eAMHCTBaA Mupa, UCIob308amb
CUCTEMHbIE 3HAHWA MO OpraHM4YecKom XuUMMM Onst OObSCHEHUS U MNPOrHO3UMPOBaHUSA
ABJIEHUN, UMEIOLLINX eCTECTBEHHO-HAY4YHYI0 Npupoay;

cghopMUpPOBaHHOCMb yMeHUU: NPOBOAUTL PacYE€Tbl N0 XMMUYECKUM hopmynam wn
YPaBHEHNAM XUMUYECKUX peakuun C MCMNosib3oBaHUEM (U3NYECKNX BeSnMduH (Macca,
00BbEM rasoB, KONMYECTBO BELLECTBA), XapaKTEpU3YHOLLMX BELLECTBA C KONIMYECTBEHHOM
CTOPOHBI: PacCY€Tbl MO HAXOXOEHUID XMMUYECKOM (OopMysibl BewecTBa MO U3BECTHbIM
MaccoBbIM  AOSIIM  XMMWYECKUX  3NIEMEHTOB, NPOAYKTaM  CropaHud, MNOTHOCTU
razoobpasHbiX BELLECTB;

cghopmMupo8aHHOCMb yMeHUU: NPOrHo3MpoBaTb, aHau3upogambs WU oyeHusampe C
no3nuum aSKonorndeckon 6Ge3onacHOCTM nocrneacTBust ObITOBOM M NPOU3BOLACTBEHHOW
AeATEeNbHOCTN 4YenioBeka, CBsAA3aHHOWM C nepepaboTKon BewecTB, UCM0/1b308amb
NonyYeHHble 3HaHWSA ANA MPUHATUA TPaMOTHbLIX pelleHui npobnem B cuUTyauusix,
CBSA3aHHbIX C XUMUEWN;

ChopMUPOBAHHOCMb YMEHUU: CaMOCTOATENbHO MNfaHMpoBaTb M MNPOBOAUTL
XUMUYECKNA SKCNEPUMEHT (MONydYeHNe U U3ydeHue CBOWCTB OpraHMYecKUx BeELLECTB,
Ka4yeCTBEHHblE peakuuu YrrneBoAopOoaOoB pPasfMYHbIX KMAacCoB M KUCIIOPOACOAEpPKaLLmMX
OpraHM4YecKnx BELLECTB, PELUEHME SKCMEPUMEHTanbHbIX 3agay no pacno3HaBaHUIo
OopraHn4yecknx BeLecTB) ¢ cobnogeHnem npasust 6esonacHoro obpalleHus ¢ BelecTtsamu
n  nabopaTtopHbiM  obopygoBaHueM,  opmynuposams  Uefb  UCCreaoBaHus,
npedcmasnsams B pasnuyHon opme pesynbTaTbl IKCMEPUMEHTA, aHaau3uposambs W
oueHusame UX JOCTOBEPHOCTD;

cghopmMuposaHHOCMb yMeHUU:

cobniogatb npaBuna 3KOMOrMYEeCcKn LenecoobpasHoro nosedeHns B ObiTy wn
TPy4OBOW AEATENbHOCTU B LiESISIX COXPaHEHNSA CBOEro 300POBbS, OKpY>KatoLLen NpupogHoOn
cpenbl N JOCTUXEHUST €€ YCTOMYMBOIrO pa3BuUTUS;

OCO3HaBaTb OMACHOCTb TOKCUYECKOrO0 OEWCTBMSI Ha KMBble  OpraHun3mbl
ornpenenéHHbIX OpraHNYecknx BeLecTB, NOHNMMaga cMblicn nokasartens MNAK;

aHanuanpoBaTb LenecoobpasHOCTb MNPUMEHEHUA OpraHMYecKnx BewecTB B
NPOMbILLITIEHHOCTU U B BbITY C TOYKMN 3pEHUS COOTHOLLIEHUSI PUCK-MONb3a;

cghopmupogaHHOCMb  YMEeHUU:  OCYLLEeCTBNATb  LeNeHanpaBfieHHbIn  MOWUCK
XUMUYECKON WHGOPMAUUKM B pPasfUYHbIX MCTOYHMKAX (HayyHass M yyeBHO-Hay4vHasd
nutepatypa, cpeactBa MaccoBou MHopmauuu, WHTepHeT un apyrue), KpuTudecku
aHanu3suposame XUMUYECKYH WHopMauno, rnepepabambieamb €€ W UCMN0/Ib308amb B
COOTBETCTBUW C NOCTaBNEHHOWN y4ebHOoM 3aaaden.

MpeameTHbIe pe3ynbTaTbl

11 knacc

MpeomeTHble pe3ynbTaTbl 0CBOeHUs Kypca «Obwas n HeopraHuMyeckasi XMMus»
oTpaxatoT:

chopMUpOBaAHHOCTL NpeaCTaBNEHUM:

O MatepuanbHOM eOVHCTBE MUpa, 3aKOHOMEPHOCTSAX M MO3HABAEMOCTU SIBIIEHUM
npupoabl, 0 MeCTe M 3HAYEHUN XMMUM B CUCTEME ECTECTBEHHbIX HayK U €€ ponu B
obecneyeHnn yYCTOMYMBOrO pas3BUTUS, B  pPeELUEHUN NpPoBMIemM  3KONMOrMYECKOMU,
3HepreTM4Yeckon u nuweson 6e30nacHoOCTU, B PasBUTUM MeaULMHbI, CO30aHUN HOBbIX
MaTtepuanoB, HOBbIX WCTOYHUKOB 3Heprun, B  obecneyeHun  paumoHanbHOro
NpUpPOLONONb30BaHus, B GOPMUPOBAHUM MUPOBO33PEHUS U OBLLIEN KyNbTYpbl YenoBeka, a
TakKKe 3KoNormyeckn 060CHOBaHHOIO OTHOLLEHUS K CBOEMY 300POBbLIO U MPUPOAHON CPeae;



ChOpMUPOBAHHOCTb BNageHUs1 CUCTEMOWN XUMUYECKUX 3HAHUIN, KOTOpas BKIKOYaET:

OCHOoBoOMonararLmne NoOHATUA — XUMUYECKUIA ANEMEHT, aTOM, AP0 aToMa, N30Torbl,
9NeKTpoHHaa oborioyka atoma, s-, p-, d-aToMHble opbuTann, OCHOBHOE M BO3BYXAEHHOE
COCTOSIHMSA aToMa, rmbpuamsaums aToMHbIX opbuTanen, MOH, MOMeKyna, BaneHTHOCTb,
ANEeKTPoOTPULATESNIbHOCTbL, CTENEHb OKUCIEHUS, XMMUYeCcKas CBA3b (KOBaneHTHasa, MOHHas,
MeTannmyeckasi, BOAOPOAHAs), KpuUCTannuyeckas peléTka, XuMuMyYeckasa peakums,
pacTBOp, 3MEKTPOSNIUTbI, HEJNEKTPONUTbI, JNEKTPONUTUYECKas auccoumnaums, CTeneHb
anccounaummn, BOOOPOAHbIV NoKasaTenb, OKUCINTENb, BOCCTAHOBUTESb, TENNOBOW 3PpeKT
XUMWNYECKON peaKkumnmn, CKOPOCTb XMMUYECKON peakunmn, XMMNU4Yeckoe paBHOBECUE;

TEOpPUN 1 3aKOHbI (TEOPUS ANEKTPONUTMUYECKON AMccoumaumnm, NnepuognyeCcknin 3akoH
O.1. MengeneeBa, 3aKOH COXpaHEHUSI MacChbl BELLLECTB, 3aKOH COXPaHEHUS 1 NpeBpaLleHuns
SHEpPrMn npu XUMUYECKUX peakumax, 3akoH MOCTOAHCTBA COCTaBa BeLLEeCTB, 3aKOH
AENCTBYIOLLNX MaccC), 3aKOHOMEPHOCTU, CUMBOSTMYECKUIN SA3bIK XUMUN, MUPOBO33pEHYECKNE
3HaHuA, nexatuune B OCHOBe NOHMMaHUS NPUYNHHOCTU
N CUCTEMHOCTU XUMWUYECKUX SIBIEHUW; COBPEMEHHbIE MNPEACTaBfeHnss O CTPOEHUU
BellecTBa Ha aTOMHOM, MOHHO-MOSEKYNAPHOM U HAOMOSIEKYSISIPHOM YPOBHSIX;

npeactaBneHns O MexaHM3Max XUMWUYECKUX peakumn, TepMOAUHAMUYECKUX W
KMHETMYECKNX 3aKOHOMEPHOCTSAX NX MPOTEKaHUS, O XMMUYECKOM paBHOBECUIN, pacTBOpax n
ANCNEPCHbIX cUcTemMax;

hakTonornyeckne CBeAeHMst O CBOWCTBax, cCocTaBe, nonyvyeHun m 6esonacHom
MCMOMNb30BaHUN  BaXHEMLINX HeopraHMYeckux BewecTtB B ObITy W NpakTU4ecKkom
AEATENbHOCTM YeroBeka, ObLINX Hay4YHbIX MPUHLMNAX XMMUYECKOro NPON3BOACTBA;

chopMupoBaHHOCMb YMEHUU: BbIIBNATb XapaKTepHble MNPU3HaKM MOHATUMN,
ycmaHaenueambs WX B3aWUMOCBS3b, UCMO/b308amb COOTBETCTBYIOLLUME MOHATUA MNpwU
OnMMCaHNN HeOpPraHMYECKNX BELLLECTB N UX NpeBpaLLEHUN;

ChOpMUPOBAHHOCMb  YMEHUSI UCMNONb30BaTb XUMMUYECKYHD CUMBONUKY AN
coCTaBfieHUst POpMyJT BELLECTB U YPaBHEHUA XMMUYECKUX pPeakuuin, CUCTEMAaTUYECKYH
HomeHknaTypy (IUPAC) n TpmBmanbHble Ha3BaHWs OTAENbHbIX BELECTB;

chopmMupo8aHHOCMb YMEHUsI onpeaendaTb BaNeHTHOCTb M CTEMNEHb OKUCIEHUS
XUMUYECKNX INTIEMEHTOB B COEOMHEHUAX, BUA XMMUYECKON CBA3WN (KOBaneHTHas, MOHHas,
MeTannumyeckasi, BOAopoaHas), TMn KpUCTanim4eckomn peLleTkn KOHKPETHOro BeLecTBa;

cghopMuUpO8aHHOCMb YMeHUST OOBACHATb 3aBMCUMOCTbL CBOMCTB BeLecTB OT Buaa
XUMWNYECKOW CBA3WN M TUMNa KpUCTaninydeckom peLleTkn, 0OOMeHHbIN 1 JOHOPHO-aKLEeNTOPHbIN
MexaHn3mMbl 06pa3oBaHNA KOBaNeHTHOW CBA3MW;

cghopmMupo8aHHOCMb yMeHUU:

KnaccuguumpoBaTb: HeopraHuMyeckne BelwecTBa MO UX COCTaBy, XMMUYECKue
peakuum rno pasnuyHbiM NpuaHakam (YUCny U COCTaBy pearnpyrowwmx BeLWecTs, TENIOBOMY
3(pheKTy peakunmn, NISMEHEHUIO CTENEHEN OKUCIEHNSA SNIEMEHTOB, 0OPaTUMOCTH, Y4aCTUIO
KaTtanusaTtopa u gpyrue);

CaMOCTOATENbHO 8bI6Upamb OCHOBaHWA W KpuTepun Ons  knaccudukauyumm
N3yyaeMblX BELLECTB U XUMUYECKUX peakLi;

ChopMUPOBAHHOCMb  YMEHUS pacKpbiBaTb CMbICNT NEPUOANYECKOrO  3aKoHa
O.W. MengeneeBa U OeMOHCTpUpoOBaTb €ro CUCTEMATUUPYIOLLYIO, OOBACHUTENBHYIO U
NPOrHOCTUYECKY PYHKLNK;

cghopmMupo8aHHOCMb yMeHUU:

XapakTepu3oBaTb 3NIEKTPOHHOE CTPOEHNE aTOMOB U MOHOB XMMUYECKUX 3NIEMEHTOB
nepBoro—4eTBéptoro nepuogos lNepunoanyeckon cuctemol .. MeHgeneeBa, ncnonb3ys
MOHATUS «3HEPreTUYECKUe YPOBHUY», «3HEepreTmyeckme nogypoBHWUY, «S-, P-, d-aTOMHbIE
opbutanu», «OCHOBHOE N BO3DYXOEHHOE 3HEPreTUYECKNE COCTOAHNS aToOMay;

0b6BSCHAMb 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUYECKUX SNIEMEHTOB U WX
coevHeHun no nepuogam wu rpynnam [lepuoguyeckon cuctemsl .. MeHpeneesa,
BasleHTHblE BO3MOXHOCTM aTOMOB 35IEMEHTOB Ha OCHOBE CTPOEHUSA WX 3NEKTPOHHbIX



obonouvek;

cghopmuposaHHOCMb yMeHUU: XapaKTepu3oBaTb (OnucbiBaTb) obLumMe XxvMmudeckme
CBOMCTBA BeELECTB pasfiIMyHbIX KrnaccoB, nodmeepxxdamb CyWeCcTBOBaHWE reHeTUYECKON
CBSA3M MeXay HeopraHM4yeCcKMMM BewecTBamMmmn C NOMOLLLH YPaBHEHNN COOTBETCTBYHOLLMX
XUMUYECKNX peakuunm;

ChopMUPOBaHHOCMb YMEHUS PacKpbIBaTb CYLLUHOCTb:

OKUCIIUTESTbHO-BOCCTAHOBUTENBbHbIX peakumi nocpeacTBom cocTaBneHus
3NeKTpoHHOro BanaHca aTuX peakunn; peakunum MOHHOro obmeHa nyTém COCTaBMEHNUSA UX
MOJTHBIX U COKPALLEHHBLIX MOHHbLIX YPaBHEHWUN;

peakunn ruaponnsa;

peakumin komnnekcoobpasoBaHUA (Ha NpuMMepe TMAPOKCOKOMMMEKCOB LWHKA U
antoMuHns);

cghopMUPOBaHHOCMb YMEHUS OOBACHATb 3aKOHOMEPHOCTU NPOTEKAHUS XMMUYECKMX
peakumm C y4ETOM UX SHEPreTUYECKUX XapaKTEPUCTUK, XapaKTep M3MEHEHUsi CKOPOCTU
XUMUYECKON peakumnm B 3aBMCUMMOCTU OT pasfnydHbiX (DaKTOpPOB, a TakkKe XapakTep
CMELLEHNS XMMWYECKOrO PaBHOBECUS MOA BAUSHWEM BHELUHWX BO3L4EWCTBUM (MPUHLMN
Jle WaTenbe);

ChopMUPOBAHHOCMb YMEHUSI XapaKkTepu3oBaTb XMMUYECKMEe peakuuu, nexaiime B
OCHOBE MPOMBbILISIEHHOIO MOSyYEeHNA CEepHOM KUCMOTbl, aMMuaka, obwue HayyHble
NPUHUMNBI XMMUYECKUX MPOM3BOACTB; LieNnecoobpasHOCTb NPUMEHEHUS HEOPraHUYECKMX
BELLECTB B NPOMbILLIIEHHOCTU U B BbITY C TOYKM 3pEHUSA COOTHOLLEHUS PUCK-MONb3a;

cghopmMupo8aHHOCMb BNafeHNs CUCTEMOWN 3HAHUM O MeTodax Hay4yHOro Mo3HaHuA
ABMEHUM NpUpoabl — HabngeHne, UsMepeHne, MoaenMpoBaHne, 3KCNePUMEHT (peanbHbIN
N MbICMNEHHBIN), UCNOSIb3YEMbIX B €CTECTBEHHbIX HayKax, YMEHUSA rMpuUMeHsmb 3TN 3HaHUS
npu SKCNepuMeHTanbHOM WCCneaoBaHMM BewecTB U Afst OObSACHEHUA XUMWUYECKUX
ABMEHMA, UMEKOLWNX MECTO B NpupoAe, MNPakTUYEeCKonW OeATEeNbHOCTU 4YenoBeka U B
NoBCEOHEBHOW XXN3HW;

ChOpMUPOBAHHOCMb YMEHUSI BbISIBNIATb B3aMMOCBA3b XUMMUYECKUX 3HAHUW C
NOHATUAMM U NpeacTaBneHnaMU OPYrMX eCTECTBEHHO-Hay4HbIX npeameToB Ans bonee
OCO3HAHHOro NOHMMAaHNA MaTepuanbHOro eauMHCTBA MUPA;

chopmMupo8aHHOCMb YMEHUSs NPOBOAUTL PACYEThI:

C MCNOSb30BaHMEM MOHATUI «MaccoBasi 40N BEWECTBA B paCTBOPE» U «MONSApHas
KOHUEHTpaums»;

Macchbl BewecTBa Unn obbEmMa rasa no M3BECTHOMY KONMYECTBY BELLECTBA, Macce
nnm o6 bEMyY OOHOro M3 y4acTBYHOLLMX B peakuumn BeLecTB;

Tennosoro adpekTa peakuuu;

3Ha4YeHUs1 BOOOPOOHOro rnokasaTesnisi pacTBOPOB KUCIMOT U LIEenovYen C U3BECTHOM
CTENEHbIO anccoumaunm;

Maccbl (O6béma, konuyecTBa BeLWeCcTBa) MNpoAyKTa peakuuu, ecnnm OAHO U3
MCXOOHbIX BeLWeCcTB [aHO B Buae pactBopa C OnNpeferiéHHOW MacCcoBOM A0Sen
pacTBOPEHHOIO BeLLECTBA UK AaHO B U3ObLITKE (MMeeT npumech);

[0nn BbIXxo4a NpoayKTa peakuuu;

06 BEMHbIX OTHOLLEHWUN ra3os;

ChopMUPOBaHHOCMb YMEHUU: CaMOCTOATENbHO MfaHMpoBaTb M MNPOBOAUTL
XUMUYECKUIA IKCMEPUMEHT (NpoBedeHne peakumMi MOHHOro oOMeHa, noaTeBepXxaeHue
Ka4eCTBEHHOro CocCTaBa HEeOpraHMYecKMx BeLLECTB, onpederieHne cpenbl pacTBOPOB
BELLIECTB C NOMOLLIbIO MHAMKATOPOB, U3y4YeHNE BINAHNA PasfIMYHbIX (haKTOPOB Ha CKOPOCTb
XUMWYECKON peaKkuuun, pelleHue IKCnepuMeHTanbHbiX 3agady no temam «MeTtannbi» u
«HemeTtannbl») ¢ cobniogeHnem npasun GesonacHoro obpalleHust ¢ BellecTBaMn
nabopaTtopHbiM 06opyaoBaHneM, hopmynuposamse Lenb UccrneaoBaHus, npedcmassisims
B pasnuyHon opme pesynbTaTbl IKCNEPUMEHTA, aHasu3uposamb W OueHusamb WX
AOCTOBEPHOCTb;



cghopmupogaHHOCMb yMeHul: cobniogaTb npasuna Mosfib30BaHUS XMMWYECKOM
nocyaon n nabopatopHbiM 0b6opyaoBaHnem, obpalleHuns ¢ BelectBamm B COOTBETCTBUM C
WHCTPYKUMAMM MO BbIMNOMHEHUIO NTABOPATOPHbIX XUMUYECKUX OMbITOB, 3KOMOrMYecKu
uenecoobpasHoro nosedeHns B GbITy U TPYAOBOW AEATENIbHOCTU B LENsX COXpaHeHUs
CBOEro 370pOBbsl, OKpYXawllen npupoaHOM cpedbl U LOOCTWXKEHUST €€ YCTOWYMBOrO
pa3BUTUS, OCO3Hasampe OMACHOCTb TOKCUYECKOro [OEWCTBUA Ha >XMBble OpraHu3Mbl
onpeaenéHHbIX HeopraHN4Yecknx BeLecTB, NoOHMMas cMblici nokasatens MNOK;

cghopMupoBaHHOCMb  yMeHUU: ocywecmersiime  yerieHarpasieHHbIU  OoUCK
XUMUYECKON WH(pOpMaUmMM B pasnUuHbIX MCTOYHMKAX (HayvyHas u  y4yebHOo-HayyHas
nutepatypa, cpeactBa MaccoBou uHopmaumu, WHTEpHeT un apyrue), KpuTudecku
aHanu3uposamb XMMWUYECKY0 WHopmauuio, rnepepabamsigams €€ W UCMOMb308amMb B
COOTBETCTBUWN C NOCTaBNEHHON y4ebHON 3agayen.



TEMATUYECKOE NMIAHUPOBAHUE NPEOMETA «XUMUA»

10 KINACC
Ne [Tema Bcer | KP | P | NMporpammHoe copepxaHue | OCHOBHblIe BUAbI OneKTPOHHbIe
o AeATenbHOCTHU (undbpoBbie)
yaco obGpa3oBaTesnbHble
B pecypchl

TeopeTnyeckne 0oCHOBbI OpraHM4eckon xmmuu (8 4.)

1 MpeameT 1 MpeameT n 3HayeHue PackpbiBaTb CMbICI https://resh.edu.ru/subj
opraHuyeckom OpraHnU4YecKon Xxmmmn, n3yyvaeMblX NOHATUN ect/lesson/6149/start/1
XUMUK npeacraBneHne (BblOENATHL MX XapakTepHble | 70392/

2 Teopwus 1 0 MHOrootpasuu NPU3HaKN) N NPUMEHSATb 3TU
XUMUYECKOro OpraHN4yecKnx coeaMHeHUN. MNOHATUSA NPU ONUCaHUU
CTPOEHUS ONEeKTPOHHOE CTpOoeHue coCTaBa U CTPOEeHUSA
OpraHn4yecKkmnx aToma yrnepoga: OCHOBHO€e BeLecTB, Ans 00bACHEeHUA
coeanHeHun A.M. N BO3BYXOEHHOE COCTOSIHUS. OoTAenNbHbIX ()aKkToB
BytnepoBa BaneHTHbIe BO3MOXHOCTU N ABNEHUMN.

3 BxoaHas 1 1 atoma yrnepoga. Xmmuyeckasi | PackpbiBaTb CMbICH
KOHTpPOsbHas CBSI3b B OPraHN4eCcKumx NOMNOXEHNN Teopumn
paboTa coeaguHeHusx. Tvnbl CTPOEHUS OPraHNYeCcKnX

4 CTpoeHue aToma 1 rmbpuam3aumm aToMHbIX BewecTB A. M. bytnepoBa | https://resh.edu.ru/subj
yrnepoga opbutanei yrnepoaa. N NPUMEHATb UX AnA ect/lesson/6149/start/1

5 Knaccudukaums 1 MexaHn3mbl 06pa3oBaHus 0O6BbACHEHNSA 3aBUCUMOCTU | 70388/

OpraHnYecKmnx KOBaneHTHOW CBA3U CBOWCTB BELLECTB OT
CoeHEHNIA (0BGMEHHbIN 1 OOHOPHO- COCTaBa 1 CTPOEHMUS.

6 OCHOBbI 1 aKuenTopHbIn). Tunbl Mcnonb3oBaTb XMMUYECKYHO
HOMeHKNaTypbl nepekpbIBaHUSE aTOMHbIX CYMBOSNKY ON1S
OopraHn4ecKmnx Op6VITaJ'Iel7|: O- N TT-CBA3N. COCTaBJieHNA
coeamHeHui OpauHapHas, asoviHasg MOJEKYNSIPHbIX

7 V3omepus v ee 1 1 TporHas cBa3b. Cnocobbl N CTPYKTYPHbIX
BUAObI paspbiBa CBA3eW B Monekynax | (pasBépHyTblX,

8 TUNbl XUMUYECKMX 1 OpraHN4yecKnx BeLLECTB. COKPALLEHHBIX, CKENETHbIX) [ hitns://academy-
peakuuit B NoHATMe o cBobOAHOM ¢hopmyn opraHn4eckux content.myschool.edu.r

pagvkarne, HyKneocbvme BELLUECTB. u/lesson/75637222-




opraHu4eckom
XNMUN

n anekTpoduse.
Teopusa cTpoeHus

OpraHn4yecknx coeanHeHuin A.

M. bytnepoBa

N COBPEMEHHbIE
npeacTaBneHns o CTPYKType
MOneKyr. 3Ha4YeHue Teopumn
CTPOEHUS OpraHNYeCcKnx
COeUHEHUMN.
MonekynsapHble

N CTPYKTYPHblE (hOpMYnbl.
CTpyKTypHble hopMyIbI
pasnn4YHbIX BUOOB:
pa3BEpPHYyTasi, COKpaLLEHHas,
cKkeneTHas.

N3omepus. Bugbl nsomepuu:
CTPYKTypHas,
NPOCTPaHCTBEHHAS.
ONEKTPOHHbIE 3P EKTDI

B MOSEKyiax opraHn4eckux
coeauHeHnn (MHAYKTUBHbIN
N Me30MepPHbIN AP PEKTHI).
MpencraesnexHune

0 Knaccudukauum
OpraHN4yecKnx BeLLECTB.

MoHATHe o pyHKUMOHaNBLHON

rpynne. Flomonorus.
"omonornyeckune pagpl.
Cucrematmyeckas
HomeHknaTypa (IUPAC)
OpraHn4yecknx coeanHeHumn
N TpUBUanbHbIE Ha3BaHUS

OTAEJIbHbLIX N peﬂ,CTaBMTeHeVI.

Onpepenstb oanHapHble

N KpaTHblE XMMUYECKUNE
CBS13M B OpraHn4ecKnx
COEeVNHEHMNSAX.
XapaktepusoaTtb ponb

N 3Ha4YeHNe opraHnyeckom
XUMUM B peLLeHnn npobnem
9KONOrnM4yeckom n NULLEBONn
6e3onacHoCTH, B pa3BuUTUM
MeaULUMHbI, B CO30aHUn
HOBbIX MaTepuarnos,

B obecnevyeHunn
paunoHanbHOro
NpPUPOLONONb30BaHWS;
noaTeepXxaaTb €€ CBA3b

C OPYrMMUN HayKamu.
Mcnonb3oBaTb Mogenu
OpraHMYecKnx BELLLECTB A4
NNACTPaUnn nx
XUMWNYECKOrO

N NPOCTPAHCTBEHHOIO
CTPOEHMUS.

Habntopgatb 1 onucbiBaTh
AEMOHCTPaLMOHHbIE
ONbITbl; NPOBOANTb

N onucbIBaTb
nabopaTtopHbie

N NnpakTu4eckne paboThbl

d397-4b1a-810a-
cc/bca9e8alc




OcobeHHoCTH

N Knaccudgukaums
OpraHN4YeCcKnx peakuun.
OkucnutensHo-
BOCCTaAHOBUTESbHbIE peakumm
B OpraHn4eckomn XMMuu.
HemoHcTpauun

1. O3HakomMneHne

¢ obpasuammn opraHn4eckmx
BELLEeCTB U MaTtepuanamm Ha
NX OCHOBE.

2. OnbITbl NO NpeBpaLLEHMIO
OpraHn4ecKnx BeLLEeCTB Npu
HarpeBaHuu (NnaBneHue,
obyrnveaHue n ropeHue).
NabopaTtopHbIN ONbIT
MopenupoBaHue monekyn
opraHM4ecKux BeLecTB

Wtoro no paspeny

YrneBogopoabi (35 4.)

9

AnkaHbl. CTpoeHue,
n3omepus,
HOMeHKNnaTypa,
nony4yeHne n
duamyeckme
CBOWCTBA.

10

Xumuyeckume
CBOMNCTBAa alnkaHoB.

11

Xumuyeckume
CBOWCTBAa ankaHoB

AnkaHbl. [oMmonornyeckmnmn
psg ankaHoB, obLas
dopmyna, HoMeHknaTypa

N N3oMepus. ANEKTPOHHOE
N NPOCTPaHCTBEHHOE
CTPOEHNE MONEKYI ankaHoB,
Sp3-rmbpuan3aumnst aToMHbIX
opbutanen yrnepoga, o-
cBA3b. KoHopmepsl.
dunsmyeckmne ceoncTea

BnageTb nsyvyaembimu
XUMUYECKMMU NOHATUSAMMU.
BbIsSiBNSATb XapakTepHble
NPU3HaKN NOHATUN,
yCTaHaBnmBaTb UX
B3aMMOCBS3b,
ncnonb3oBaTb
COOTBETCTBYHIOLLMNE MOHATUS
npw onucaHun coctasa,

https://resh.edu.ru/subj

ect/lesson/6151/start/




12

MNMpakTu4yeckasn
pa6oTa Ne 1.
NMony4yeHne meTaHa
M U3yyeHue ero
CBOWUCTB

13

LinknoankaHbl

ankaHoB.

XUMmnyeckme CBOMCTBA
ankaHoB: peakuumn
3aMeLleHunst, u3oMepusaLmu,
AernapupoBaHuns,
LUMKIIM3aunmn, nuponmsa,
KPEKMHra, ropeHus.
[pedcmaesneHue o
mMexaHu3ame peakuyud
padukaribHO20 3aMeleHust
HaxoxaeHnune B npupoae.
Cnocobbl nonyyeHus

N NPUMEHEHNE arnKaHOB.
LinknoankaHbl. Obwas
dopmyna, HoMeHknaTypa

n nomepus. OcobeHHocTn
CTPOEHUSA N XUMUYECKNX
CBOMCTB MarbIX
(umknonponaH, uMknobyTaH)
N OObIYHBIX (LMKIONEHTaH,
LMKIIorekcaH) UmKknoasnkaHos.
Cnocobbl nonyyeHus

n npnMmeHeHne UnkKnoarnkaHoB.

demoHcTpauusa
dunsnyeckmne ceomncTea
arnkaHoB (pPaCcTBOPUMOCTb).
NabopaTopHbIN onbIT

1. MogenvpoBaHne MOneKyIn
arnkaHoB M LMKII0ankaHoB.
BbluucneHus

— onpegeneHne
MOREKyISpHOM oopMyrbl
OpraHn4yeckoro BeLlecTsa no
MacCCOBbIM J0JSIIM 3NIEMEHTOB,

CTPOEHMA U NpeBpaLLEeHNI
OpraHNYyecknx coenHeHUN.
Mcnonb3oBaTb XMMUYECKYHO
CUMBOJUKY OIS
COCTaBIieHus
MOMEKYIAPHbIX

N CTPYKTYPHbIX
(pa3BépHyTOMN,
COKpaLLEHHOW, CKeNneTHOM)
doopmyn yrrnesogopoaos.
YcTaHaBnuBaTb
NPUHAONEXHOCTb
yrneesoopoaos

K onpeaenéHHoMy Krnaccy
MO COCTaBYy U CTPOEHMIO,
Ha3bIBaTb WX MO
HomeHknaTtype IUPAC;
NpUBOAUTbL TPUBMATIbHbIE
Ha3BaHWS OTAENbHbIX
npeacraBuTenen
yrneBo4opoaos.
Onpegenatb BUg,
XUMMUYECKOW CBA3N

B MONeKynax
yrneesogopoaos
(koBaneHTHasa HenonsipHas
N nonsapHasi, o- n [1-cBA3b).
MoateepxaaTb Ha
KOHKPETHbIX NpumMepax
XapakTtep 3aBUCMMOCTU
peakuMoHHOM CNOCOBHOCTH
yrnesogopoaoB OT
KpaTHOCTM 1 TMNa
KOBaneHTHOW CBA3N (O-




BXOASLLMX B €r0 COCTaB;
— HaxoxaeHue
MOREKyISpHOM hopMy bl
OpraHNU4ecKoro coeauHeHus
no macce (06BbEMY)
NPOAYKTOB CropaHus;

— pacyéTbl NO ypaBHEHUIO
XUMUYECKOWN peakumumn

n [1-CBA3KN) N OT B3aUMHOIO
BNUSIHWUSA aTOMOB W rpynn
aTOMOB B MOJieKynax.
XapaktepunsoBaTb COCTaB,
CTpPOEHNe, NPUMEHEHNE,
13nyeckme n XuMmn4eckmne
CBOWCTBA, BakKHenLIne
cnocobbl Nony4yeHns
yrneBsonopoaos,
npuHagnexawmx

K pasfn4yHbIM Knaccawm.
BbIssBNATL reHeTU4eckyro
CBSA3b MexXay
yrneesogopogamm
pasfn4YHbIX KnaccoB

N NoaTBepxgatb eé
Hanuyne ypaBHeHNSMHU
COOTBETCTBYHOLLMX
XUMNYECKMX peakuunm

C UCNONb30BaHMEM

CTPYKTYPHbIX popmyn
BELLECTB
14 | AnkeHbl. CTpoeHue, ArnkeHbl. [oMmonornyeckumn XapaktepunsoBaTb https://resh.edu.ru/subj
n3omepus, ps4 ankeHos, obwas NCTOYHUKM ect/lesson/5412/start/2
HOMeHKNnaTypa, dopmyna, HomeHknaTypa. yrneBo4oOpOaHOro Cblpbs 12563/
duamnyeckme OnNEeKTPOHHOE (HepTb, NpMpOAHbIN ras,
CBOWNCTBA M NPOCTPaHCTBEHHOE yronb), cnocobbl ero
15 | Cnoco6bl nony4veHns CTPOEHNE MONEKYI ankeHoB, | nepepaboTku
N NPUMEHEHNE SP?-rmbpuan3aumnst aToMHbIX N NpakTn4eckoe
arnkeHoB opbuTtanen yrnepoga, o- NPUMEHEHNE NOoNyYaeMbIX
16 | XumMunueckne n [J-cBs3un. CTpyKkTypHas nNpy 3TOM NPOAYKTOB.
CBOWCTBA alKeHoB n reomeTpumyeckasn (L{UC- Mcnonb3oBaTtb
17 npaKTquCKaﬂ mpch-) n3omepu4. o6u_|,eHaqub|e mMeToabl

pa6oTa Ne 2.

dunsnyeckne ceBoncTea

NO3HaHUS Npwu




NMony4yeHune
3TuUneHa

M U3yveHue ero
CBOMCTB.

18

AnkuHbl. AuetuneH

19

Cnocobbl nonyyeHus
N NpUMEHeHne
anknHOB

20

Xumuyeckume
CBOMCTBA alkUHOB

21

MpakTnyeckas
pa6oTa Ne 3.
NMony4yeHwue
aueTuneHa

M U3y4YyeHue ero
CBOMCTB

22

AnkagneHsbl.
CTpoeHue monekyn,
n3omepus,
HOMEHKNnaTypa.

23

Cnocobbl nonyyeHus
N NpUMEHeHne
ankagneHosB

24

Xumunyeckue
CBOMCTBa
ankagneHos.
Kay4yykun. PeanHa

25

O6o6LieHne K
cuctemaTtmsaums
3HaHWK NO Teme
«HenpegeneHble
yrneBogopobi»

arnKkeHoB.
XMmnyeckme CBOMCTBA:
peakunn npucoeanHeHns,
3aMeLleHnst B O-NnonoXxeHme
npv ABONHOM CBSA3MU,

nonnmepumnsaumm 1 OKUCIEeHNA.

[MpedcmasneHue

0 MexaHu3me peaKkyuu
371eKMpPohuUsIbHO20
rnpucoeduHeHus. MNpasuno
MapkoBHuMKOBA.
KayecTBeHHbIe peaKkumn Ha
ABOWHYIO CBA3b.

Cnocobbl nonyyeHus

N NPUMEHEHNE arnKeHOB.
AnkaguneHbl. Knaccundgukaumsa
ankagneHoB (COnpsKEHHbIE,
N30NMPOBaHHbIE,
KyMyrupo8aHHbIe).
OcobeHHOCTN 3MEKTPOHHOIO
CTPOEHUSA N XUMUYECKNX
CBOWCTB COMPSHKEHHbIX
ANEHOB,

1,2- n 1,4-npncoegunHeHne.
Monumepunsaums
CONPSKEHHbIX ANEHOB.
Cnocobbl nonyyeHus

N NPUMEHEHNE arnkaaneHoB.
ArnkuHbl. [omonornyeckum
psag ankvHoB, obLas
dopmyrna, HomeHknaTtypa

N N3oMepus. ANEeKTPOHHOEe

CaMOCTOATESIbHOM
nnaHnpoBaHUN,

npoeeaeHnn n ornncaHnn

XMIMMNYECKOro
3KCnepumeHTa
(nabopaTtopHble

N NpakTu4yeckme paboThbl).

CnepoBatb npasunam
6e3onacHon paboTbl
B nabopartopun npu
NCNonb3oBaHUN
XUMWNYECKOW Nocyabl

n obopynoBaHus, a TaKkke
npasunam obpalleHus

C BellecTBamm
B COOTBETCTBUM
C UHCTPYKLMUSIMM
BbIMONHEHUS

nabopaTopHbIX OMNbITOB

N NpakTu4ecknx paboT no
MONYYEHNIO U N3YYEHMNIO
OpraHN4ecKnx BELLECTB.
MpenctaBnATb pesynbTaThl
aKcnepuMmeHTa B oopme

3anncu ypaBHeHUN

COOTBETCTBYHLLMX peaKkuuii
M aenaTb BbIBOAbI HA X

OCHOBe.

npOBOﬂ,VITb Bbl4UCIIEHUA

ana onpeaeneHnd

MOMEKynapHon oopmMyrbl
OpraHn4eckoro BellecTea

https://resh.edu.ru/subj
ect/lesson/2436/start/

https://resh.edu.ru/subj
ect/lesson/6152/start/1
50850/




26

KoHTponbHas
pa6oTa no teme
«Yrnesogopoabi»

N NPOCTPAHCTBEHHOE
CTPOEHNE MONEKYN anknHoB,
Sp-rmbpuansaumsi aTOMHbIX
opbutanew yrnepoaa.
dunsmnyeckme ceoncTea
ankuHoOB.

XnUMUYyeckme CBOMCTBA:
peakuum NpucoeguHeHus,
anmepusaumm

N TpUMeEpU3aLmm, OKUCNEHUS.
KncnoTHble cBoncTBa
ankMHOB, MMEKLLMX KOHLIEBYHO
TPOWVHYIO CBSA3b.
KayecTBeHHble peakumm Ha
TPOWVHYIO CBSA3b.

Cnocobbl nonyyeHus

N NPUMEHEHNE anKMHOB.
demoHcTpauumn

1. KayecTBeHHbIe peaKkumn Ha
HenpenenbHbIe
yrnesogopoabl passiMyHbIX
Knaccos (obecuBeymBaHne
OpOMHOW UNN MOAHOM BOAbI,
pacTBopa nepmaHraHara
Kanusi, B3aMmoaemncremne
aueTuneHa ¢ rmapokcnaom
AanammuHcepebpa(l)).

2. O6pasubl nnacTmacc

N Kay4yKOB.

3. Konnekumn «Heptb»

n «Yronby.

JlabopaTtopHbIN ONbIT

MO YpPaBHEHUIO XMMUYECKON
peakuun n No MaccoBbIM
[AOMNsM 3NIEMEHTOB,
BXOASLUNX B €ro COCTaB, Mo
macce (06bEMy) NpoayKTOB
cropaHusi.
CamocToaTensHo
nnaHMpoBaTb

N OCYyLLIECTBNATb CBOIO
No3HaBaTeNbHYO
AeATENbHOCTb; NPUHUMATb
aKTMBHOE y4yacTue

B rpyrnnosown y4ebHom
AEeATENBHOCTY

https://resh.edu.ru/subj

ect/lesson/2064/start/




MopgenupoBaHue Monekyrn
HenpeaenbHbIX
yrneBoaopoaos.
BbluucneHus

— onpegerneHne
MOJIEKYNAPHON POPMYNbI
OopraHn4yeckoro BeLlecTsa no
MacCOBbIM J0JSIIM 3N1IEMEHTOB,
BXOASALLMX B €r0 COCTaB;

— HaxoxaeHwe
MOREKyIsipHOM hopmynbl
OpraHNU4yecKoro CoeauHeHus
no macce (06bLEMY)
NPOAYKTOB CropaHus;

— pac4éTbl NO ypaBHEHUIO
XUMUYECKOWN peakumum

27 | Apomatnyeckme
yrneBo4opoabl.
ApeHbl

28 | HomeHknatypa n
n3omepus apeHoB

29 | dusndeckue
CBOWCTBA apeHoB

30 | BeHson

31 CsowicTBa beH3ona

32 | OcobeHHOCTH
XUMUYECKUX CBOMCTB
cTupona

33 | Cnocobbl nony4eHus
N NpUMEHeHne
apoMaTnyeCcKnx
yrnesofopoaos

34 | KoHTponbHas

ApomaTtunyeckme
yrneesogopoabl (apeHbl).
"omonornyecknn psg apeHos,
obwas opmyna,
HOMEHKNnaTypa u nsomepusi.
OnNEKTPOHHOE

N NPOCTPaHCTBEHHOE
CTpOEHne Moneky bl
6eHsona. lMpasuso
apomamuy4Hocmu, rnpumepbl
apoMamu4ecKux coeOuUHEeHUL.
dusnyeckmne csoncTea
apeHoB.

Xnmuyeckme cBoucTea
GeH3ona 1 ero roMonoros.:
peakumm 3ameLLeHns

B 6€H30MbHOM KOorbLe

n yrnesogopoaHOM paaukane,

XapaktepunsoBaTb
NCTOYHWKM
yrneBoOAOPOAHOrO Cbipbs
(HepTb, NpMpOaHbIN ras,
yrosnb), cnocobbl ero
nepepaboTku

N NpakTu4eckoe
NPUMEHEHME Nony4yaeMbix
npv 3TOM NPOAYKTOB.
Mcnonb3oBaTb
obLeHay4Hble meToabl
NO3HaHMA Npwm
CaMOCTOATENBHOM
nNaHnMpoBaHuu,
NpoBeAEeHMM 1 ONUCaHUK
XUMUNYECKOTO
9KCNepuMeHTa

https://resh.edu.ru/subj
ect/lesson/4775/start/1
50494/




paboTa no teme
«ApomaTuyeckue
yrneBogopoAabi»

peakumm npucoeanHeHus,
OKUCNeHWe roMosoroB
6eH3ona. NpedcmasneHue o
MexaHu3me peakuuu
351eKMpPohuUsIbHO20
3aMeuw,eHusl.

NMpenctaBsneHne o6
OPUEHTUPYIOLLIEM OENCTBUMN
3amecTutenen B 6eH301bHOM
KonbLie Ha npumepe
ankunbHbIX pagukanos,
KapbOoKCMNbHOM n
rMOPOKCUITbHOW rpynn,
aMUHOrpynnbl U HUTPOrpPynmbl,
aTOMOB rasioreHos.
OcobeHHOCTU XMMNYECKMX
CBOWCTB CTMpona.
Monumepunsaums ctmpona.
Cnocobbl nonyyeHus

N NPUMEHEHNE
apoMaTU4eCcKnx
yrneBoOAOpPOAOB.
NabopaTtopHbIN ONbIT
MogenupoBaHne Monekyn
apeHoB.

BbluucneHus

— onpegerneHue
MONEKYNApHON opMynbI
OpraHn4eckoro BeLlecTtsa no
MacCOBbIM J0NSAM 31IEMEHTOB,
BXOASALLMX B €r0 COCTaB;

— HaxoXxaeHwe
MOREKyIspHOM op-ynbl
OpraHN4yecKoro CoeanHeHns

(nabopaTtopHbie

N NpakTn4eckne paboThbl).
CnepoBatb npasunam
©e3onacHoun paboTbl

B nabopartopuu npu
NCNONb30BaHUK
XUMUYECKOW nocyabl

n obopyaoBaHus, a Takke
npasunam obpalleHus

C BellecTBamm

B COOTBETCTBUU

C VIHCTPYKLMSMN
BbINOSTHEHUSA
nabopaTopHbIX OMNbITOB

N NpakTu4ecknx paboT no
NOMNYyYEHUIO U U3YYEHUIO
OpraHN4yecKMx BELLECTB.
MpeacTaBnATb pesynbTaThl
aKcrnepumMmeHTa B hopme
3anncu ypaBHeHUn
COOTBETCTBYIOLLNX peaKLmin
N genaTb BbIBOAbI Ha UX
OCHOBe.

MpoBOAMTL BbYUCTIEHUSA
Ansa onpeaeneHns
MOMEKynapHon oopmyrbl
OpraHn4eckoro BeLlecTea
N0 YpaBHEHMIO XUMUYECKOM
peakumm 1 No MaccoBbIM
AOMSIM 3N1EMEHTOB,
BXOASLLMX B €ro cocTas, no
macce (06bEMy) NPOaYKTOB
cropaHus.




no macce (06BLEMY)
NPOOYKTOB CropaHus;

— pac4éTbl N0 ypaBHEHUIO
XUMUYECKOWN peakumum

CamocToaTensHo
nnaHnpoBaTb

N OCYyLLIECTBNATb CBOIO
NOo3HaBaTenbHyo
AesTenbHOCTb; MPUHUMaTh
aKTUMBHOE yyacTune

B rpynnoBon y4eGHomn

AEeATENbHOCTY
35 | MpupoaHbIl ras un MpupoaHbIn ras. MNMonyTHble XapakTepusoBaTb https://resh.edu.ru/subj
nonyTHble HedTaHble rasbl. HedpTb 1 €€ | NCTOYHUKM ect/lesson/6148/start/1
HedTsHblE rasbl npoucxoxaeHne. KameHHbIN yrrneBogopOaHOro Chipbs 70461/
36 | Hedtbuee yronb 1 NPoayKTbl ero (HepTb, NpMpPOAHbLIN ras,
NPOUCXOXAEHNE nepepaboTku. yrosnb), cnocobbl ero
37 | Cnocobsbl Cnocobbl nepepaboTkn nepepaboTku
nepepaboTkn HedbTH HedTH: NneperoHka, KPeKNHr N NpakTUyeckoe
38 "eHeTMYeckas cBA3b (Tepmuyeckmn, nMEUMeHeHne norny4aembix https://academy-
Mexay pasnuyHbIMu KaTanuTu4eckui), npu 3TOM NPOAYKTOB. content.myschool.edu.r
Krnaccamm PUOPMUHT, MUPONUS. WNcnonb3osaTtb u/lesson/c6c5af9a-
yrneBsoaopoaoB MpoaykTbl nepepaboTku obuieHay4Hble MeToabl 9645-4604-9834-
HedTH, UX NpUMMEHeHne NO3HaHMA Npwm 59151d566a61
B MPOMBILLITIEHHOCTN 1 B ObITY. | CAMOCTOATENBHOM
39 | CtpoeHue "eHeTnyeckasa CBs3b Mexay NNaHnpoBaHuu,
ranoreHonpon3BOaH pasnMyHbIMK Kriaccamm NPOBEAEHMM N ONUCAHUN
bIX Yyrnesogopoaos yrnesogoponos. XUMUNHEeCKOro
40 | Ceoiictea AdeMoHcTpauumn 3KCMepUMeEHTa
ranoreHonpon3BoaH Konnekuun «HedTb» (nabopaTtopHble
bIX YINEBOJOPOOB n «Yronby. N NpakTudeckne paboThbl).
41 B3aumMogeincTeme NaGopaTtopHble onbIThI Cneposatb npasunam
guranoreHankaHoB 1. O3HakomMmneHve ©e3onacHomn pa6OTbI
C MarHvem ¢ obpasuamu nnacTmacc, B nabopartopuu npu
W LUMHKOM. Kay4yyKOB U PE3UHbI. MCNONb30BaHUK
42 | Wicnonb3oBanue 2. MogennpoBaHue MoneKkyn | XMMU4YecKon nocyapl

rajioreHnpon3BogHbI

apomaTU4ecKmnx

n obopyaoBaHu4, a TaKkke




XB 6bITy, TEXHUKE
n B XUMN4ECKOM
CUHTE3E

43

KoHTponbHas
paboTa no teme
«Yrnesogopoabl U
MX NpUpoAaHbIe
MCTOYHUKU»

yrnesogopoaos.
BbluucneHus

— onpegeneHne
MOJIEKYNAPHON POPMYNbI
OpraHn4yeckoro BeLlecTsa no
MacCOBbIM J0NISIM 31IEMEHTOB,
BXOLSLLMX B €r0 COCTaB;

— HaxoxpaeHwue
MOREKyISpHOM hopMy bl
OpraHNU4yecKoro CoeauHeHus
no macce (06bLEMY)
NPOAYKTOB CropaHus;

— pac4éTbl N0 ypaBHEHUIO
XUMWNYECKOWN peaKkLumnm
ONEKTPOHHOE CTpoeHne
ranoreHonpon3BoOaHbIX
yrnesogopoaos. Peakuuu
3aMeLLeHuns ranoreHa Ha
rmapokcorpynmny,
HUMpoapynny, yuaHoz2pynriy,
amuHozpynny. Jlenctene Ha
rasioreHnpou3BoaHbIe
BOAHOrO 1 CNMPTOBOIO
pacTBopa LLUENOYM.
Bsaumopencrteune
auranoreHankaHoB ¢ MarHMem
N unHKkoMm. NoHsimue

0 Memarsyioop2aHU4ecKux
COEO0UHEHUSIX.
Mcnonb3oBaHue
ranoreHnpon3BoAHbIX B ObITY,
TEXHMKE U B XMMUYECKOM
CUHTE3e.

OemoHcTpauusa

npasunam obpalyeHus

C BellecTBamm

B COOTBETCTBUM

C VIHCTPYKLMSMN
BbINOSTHEHUSA
nabopaTopHbIX OMNbITOB

N NpakTuyecknx pabot no
NOMNYyYEHUIO U U3YYEHUIO
OpraHUYecKnX BeLLecCTB.
MpeacTaBnATb pesynbTaThl
aKcnepumeHTa B popme
3anncu ypaBHeHUN
COOTBETCTBYIOLLMX peakuui
N genaTb BbIBOAbI HA UX
OCHOBE.

MpoBOAMTL BblYUCIIEHUSA
Ang onpegenexHns
MONEKYNApHOMN PopMyrbl
OpraHn4eckoro BeLlecTea
MO YPaBHEHMIO XMMNYECKOM
peakumm 1 No MaccoBbIM
AOMSIM 3N1EMEHTOB,
BXOASALLMX B €ro cocTas, no
macce (06bEMy) NPOAYKTOB
cropaHus.
CamocToaTensHo
nnaHnpoBaTb

N OCYLLIECTBNATbL CBOIO
Nno3HaBaTerbHYIo
AEeATENbHOCTb; MPUHUMaTh
aKTMBHOe yyacTue

B rpynnoBown y4ebHom
AesaTenbHOCTH

https://resh.edu.ru/subj

ect/lesson/2064/start/




dusnyeckne ceoncTBa
yrneBo4opOao0B.
(pacTBOPUMOCTD).
Na6opaTopHbIN ONbIT
MogenupoBaHne Monekyn
ranoreHnpon3BoOaHbIX
yrneBoOAOpPOAOB.
BbluucneHus

— onpegerneHune
MOJIEKYNAPHON POPMYIbI
OpraHn4yeckoro BeLlecTsa no
MacCOBbIM J0JSIIM 3N1IEMEHTOB,
BXOASALLMX B €r0 COCTaB;

— HaxoxaeHwe
MOREKYSpHOM bopMyrbl
OpraHNU4yecKoro CoeauHeHus
no macce (06bLEMY)
NPOAYKTOB CropaHus;

— pac4€Tbl N0 YpaBHEHMIO
XMMWYECKOW peakumm

Utoro no paspeny

35

3

3

Kucnopoacopaepxawme op

raHm4yeckue coeguHenuns (41 4.)

44

MpepenbHble
OHOATOMHbIE
CNMpTbI: COCTaB,
Knaccmudukauma u
N3oMepus  CrnmpToB

1

45

dusnyeckne
CBOWCTBA CNpPTOB

46

BogopoaHas cBssb

47

Xnmuyeckue
CBOWCTBA CNpPTOB

MpenenbHble 0 AHOATOMHbIE
cnnpTbl. CTpoeHne monekyn (Ha
npuMepe MeTaHona u ataHona).
"omonornyeckun psag, obias
dopmyna, nsomepus,

HOMeHKnaTypa, knaccudpukaums.

dunsnyeckme cBoncTBa CNMpToOB.
BooopoagHas cBA3b.
XnmMmn4yeckme CBOMCTBA: peakumm
3ameLleHuns, gerngparauumm,

PackpbiBaTb CMbIC
N3y4yaemMblX NOHATUI
(BbIOENATL NX
XapaKTepHble NPU3HAKN)
N NPUMEHATL 3TN
MOHATMSA NPWU ONNCaAHNN
cocTaBa MU CTPOEHUS
BellecTB, Angd
006bACHEHUA OTAENbHbIX
dbaKTOB 1 ABMEHUN.

https://resh.edu.ru/subj
ect/lesson/4769/start/1
50550/




48

KayecTBeHHas
peakums Ha
OQHOATOMHbIE
CrnmpThI

49

Cnoco6bl nonyyeHus

N NpUMeHeHne
0OHOaTOMHbIX
CnnpTOB

50

MpocTble apupbl

51

MHoroaToMHble
CcnnpThI

52

deHon

53

MNMpakTn4yeckasn
paboTta Ne 4.
PeweHue
3KcnepuMeHTasrbH
bIX 3aay no Teme
«CnupTbl

n doeHONbI»

54

KoHTponbHas
paboTa no teme
«CnupTtbl. DeHonN»

OKUCINEHWS, B3aUMOOENCTBME

C OpraHn4yecKkuMm

N HEOPraHMYECKUMM KUCIIOTaMM.
KayecTBeHHas peakuus Ha
O[HOATOMHbIE CMMPTHI.
[NpedcmasrneHue o mexaHusme
peakuyul HykneogusibHO20
3ameuwyeHus. [lencteme ataHona
N MeTaHosa Ha opraHvMam
yernoseka. Cnocobbl nonyyeHus
N NPUMEHEHNEe OQHOATOMHbIX
CNUpTOB.

[MpocTble achmpbl, HOMEHKaTypa
n nomepus. OcobeHHocTn
PU3NYECKMNX N XMMUYECKNX
CBOWCTB.

MHoroaTtoMHble CIMPTbI:
STUNEHINNKOMb U TMULEPVH.
duanyeckne n xmmmyeckmne
CBOWNCTBA: peakunn 3ameLLeHns,
B3aumoaencrTeme

C OpraHM4yecKnmu

N HEOPraHMYEeCKUMM KUCNoTamu,
KayecTBeHHasa peakuus Ha
MHOroaTOMHbIE CNUPTHI.
[encTteune Ha opraHnsm
yenoseka. Cnocobbl Nony4yeHus
N NPUMEHEHNE MHOTOATOMHbIX
CNUpTOB.

deHon. CTpoeHne Monekynsbl,
B3aMMHOE BIMsiHUe
rmapokcorpynmnbl U 6eH30MbHOro
agpa. dusmyeckme CBOMCTBa
deHona. OcobeHHOCTH

Mcnonb3oBaTb
XUMUYECKYIO CUMBOJIUKY
OIS COCTaBEeHUs
MONEKYNSAPHbIX

N CTPYKTYPHbIX
(pa3BépHyTON,
COKpaLLEéHHOW) dpopmyr
Kncnopoacoaepawmx
OpraHn4yecKnx BeLecTB.
YcTtaHaBnuBaTb
NPUHAONEXHOCTb
Kncnopogocoaepxatumx
OpraHn4ecKnx BeLlecTB
K onpegenéHHomy
Knaccy no coctaBy

N CTPOEHMIO, Ha3blBaTb
NX N0 HOMEHKNaType
IUPAC; npuBoguntb
TpMBMarnbHble Ha3BaHMUs
OTAEenNbHbIX
npeacraBuTenemn
Kncnopoacoaepawmx
COEUNHEHUN.
XapaktepunsoBaTb
cocTaB, CTPOEHME,
NpPUMEHEHNE,
duaunyeckume

N XMMUYECKME CBONCTBA,
BaXXHeuLLne crnocobsbl
Nnosny4yeHmns
npencrasmTenen
pasnnyHbIX KnaccoB
Kncnopoacoaepxawmx
COeaVNHEHWUI; BbIABNATb

https://resh.edu.ru/subj
ect/lesson/5727/start/1
50577/

https://resh.edu.ru/subj
ect/lesson/4769/start/1
50550/

https://resh.edu.ru/subj
ect/lesson/5727/start/1
50577/




XUMWNYECKNX CBONCTB (peHona.
KayecTBeHHble peakumn Ha
deHon. Tokcn4HoCTb (heHona.
Cnocobbl nonyyeHus

N NPUMEHeHne eHona.
deHondopmanbaerngHas
cmona.

demoHcTpauum

1. PacTtBopMMOCTb CnnpTOB

B BOJE.

2. BzaumopgencTteume aTtaHona

C HaTpuem.

3. OkucneHne aTUNoOBOro cnupTa
ANXPOMATOM Kanusi (BO3MOXHO
ncnosib3oBaHmne
BMgeomaTepuanosn).
NabopaTopHble onbITbI

1. Peakunsa rnmuepuHa

c rugpokcugom meaun(ll).

2. OKncneHne 3TMNOBOro cnupTa
B anbgerna Ha packanéHHoW
MeOHOW NPOBOJSIOYKE.
BbluncneHus

— onpegereHne MoneKkyrnsipHoOn
dopMyIibl OpraHN4ecKoro
BeLlecTBa No MaccoBbIM AOJISIM
3NEMEHTOB, BXOASLLMX B €ro
cocTtas; no macce (06bEMy)
NPOAYKTOB CropaHusi; No
KONM4ecTBY BellecTBa (Macce,
006bEMY) NPOAYKTOB peakumnm

reHeTUYEeCKyHo CBA3b
MeXay HUMU

N nogTeepxaaTb eé
HanMyne ypaBHEHNAMU
COOTBETCTBYHOLLNX
XUMUNYECKUX peaKLnn

C UCMONb30BaHNEM
CTPYKTYPHbIX hopmyn
BELLECTB.
MoaTeepxaaTb Ha
KOHKPETHbIX NpumMepax
XapakTtep 3aBUCMMOCTM
peakUuMoOHHOM
CNocobHOCTH
Kncnopoacoaepawmx
OpraHN4yecKnx BeLlecTB
OT PYHKUMOHANbHbIX
rpynn B cocTaBe ux
MOSeKyr, OT B3aUMHOIo
BNUSAHNSA aTOMOB W rPYn
aTOMOB B MOJiEKynax.
OnucbliBaThb cocTas,
XNMUYECKOe CTpOeHMe
N NPUMEHEHNE XNPOB

N yrnesoaos,
XapakTepusoBaTb NX
3Ha4veHne ans
XU3HeOesaTenbHOCTH
OpraHn3mos.
Oco3HaBaTb OMNacHOCTb
BO3ENCTBUSA Ha XuBble

N/UNn NCXOOHbIX BELLECTB; OpraHu3mbl
— pelueHue pacyéTHbIX 3aga4 | onpeaenéHHbIX
Ha onpepeneHue Aonu Kncrnopogcogepxaimx




BbiXoAa npoaykta peakuuum ot
TeopeTn4yeCKnu BO3MOXHOIro

OpraHn4ecKnx BeLlecTB
N NOSICHATL Ha NpuUMepax
cnocobbl yMeHbLUEeHUSA
N NpegoTBpaLLEHNs NX
BpeaHOro BO34enCTBuUs
Ha opraHM3M 4yenoseka.
Mcnonb3oBaTb
obLieHay4Hble meToabl
NO3HaHUSA Npu
CaMOCTOATENBHOM
NMnaHMpOBaHUMN,
npoBegeHnn N onncaHum
XUMUYECKOro
3KCnepuMmeHTa
(nabopatopHble

N NpakTu4eckune
paboTbl).

CnepoBatb npasunam
B6esonacHon paboThbl

B nabopartopun npm
NCnonb30BaHUn
XMMNYECKOW nocyabl

n obopyaoBaHus,

a Takke npasvnam
obpaueHuns

C BelectBamm

B COOTBETCTBUMU

C MHCTPYKUNAMMU
BbIMOSTHEHUS
nabopaTopHbIX OMbITOB
N npakTu4eckux pabot
Nno NoJsTy4YeHmto

N N3y4YeHnto
OpraHN4yeCcKnx BeLecTB.




MpeacraBnatb
peaynbTathbl
3KcnepuMmeHTa B popme
3anncu ypaBHeEHUN
COOTBETCTBYHOLLNX
peakunn n genatb
BbIBOJbl HA NX OCHOBE.
MpoBOAUTL BblYMCEHUS
Ans onpeaeneHus
MOJIEKYNAPHON
dopmyrbl OpraHN4ecKoro
BELLleCTBa NO YPaBHEHMIO
XMMUYECKON peakumm 1 no
MacCOBbIM JOMNAM
3IeMEHTOB, BXOAALLMX

B €ro CoCTaB, a TaKkkKe Ha
onpegenexHve oonu
BbIX04a NpoaykTa
peakuun OT TEOPETUYECKN
BO3MOXXHOTO.
CamocTtoaTensHO
nnaHMpoBaTb

N OCYLLECTBNSATb CBOIO
no3HaBaTesbHYHO
NesTenbHOCTb;
NPUHUMATb aKTUBHOE
y4yacTume B rpynroBoMu
y4yebHon 0eaTenbHOCTH

55 | KapboHunbHble
COEeANHEHNS:
anbaernasl n
KETOHbI

56 | OneKkTpoHHoEe

CTpoeHune

KapboHunbHble coeauHeHus:
anbAervabl U KETOHBI.
OneKTpoHHOE CTpoeHne
KapOOHWNBHON rpynnbl.
FoMonoruyeckue psabi
anbaernaoB U KETOHOB, obLas

Mcnonb3oBaTb
obuieHay4Hble MeToabl
Mo3HaHus npu
CaMOCTOATENBHOM
nnaHnpoBaHuu,
npoBeaeHnM 1 ONUcaHum

https://resh.edu.ru/subj
ect/lesson/4776/start/1
50604/




KapOOHUMNBbHOM
rpynnbi

57

Anbaerngbl
KETOHbI: CTpOEHME
Monekyn, pmsnyeck
ne cBomcTBa

dopmyna, nsomepus

N HOMeHkKnaTypa. duandeckue
CBOWCTBA anbaervaos

N KETOHOB.

XUMn4eckme cBomCTBa
anbaerngoB U KETOHOB (peakuum
npucoeanHeHus).
[NpedcmasrneHue o mexaHu3me
peakyul HyKneogusribHoO20
npucoeduHeHusi. OkncrneHne
anbaernaoB, KA4eCTBEHHbIEe
peakuuu Ha anbaerngbi.
Cnocobbl nony4eHus

N NPUMEHEHNE anbaerngos

N KETOHOB.

OAHOOCHOBHbLIE NpeaenbHble
KapbOHOBbIE KMCMOTHI.
OcobeHHOCTUN CTPOEHNS
MOneKyn KapboHOBbIX KACIIOT.
N3omepusa n HomeHknaTtypa.
dunsnyeckmne cBOMNCTBA,
BOOOPOAHbIE CBA3N.
XuMmn4yeckme CBOMUCTBA:
KMCNOTHbIE CBONCTBA, peakums
aTepuduKaumm, peakumm

C y4acTueM yrneBoaopoaHOro
pagukana.

[MoHsATME O NPON3BOAHbLIX
KapOOHOBbLIX KMCNOTaX: CIOXHbIX
admpax, aHaudpuodax,
eanozeHaHaudpudax, amuodax,
Humpunax. OcobeHHOCTH
CBOWCTB MypaBbWUHOW KNCMOThI.

XUMUYECKOro
3KCNepuMeHTa
(nabopaTtopHble
N NpakTnyeckne
paboThbl).
CnepoBatb npasunam
6esonacHon paboTbl
B nabopartopun npm
NCNOSb30BaHMM
XMMNYECKOM Nnocynbl
n obopyaoBaHus,
a Takke npasunam
obpaueHuns
C BellecTBamu
B COOTBETCTBMUM
C VIHCTPYKLMSAMHM
BbINOSTHEHUSA
nabopaTopHbIX ONbITOB
N NpakTU4ecknx paboT
no NOny4YeHnto
N N3y4YeHnIo
OpraHN4yecKnx BeLLEeCTB.
MpencraBnatb
pesynbTaThbl
aKCcnepuMmeHTa B oopme
3anncu ypaBHEHUN
COOTBETCTBYHOLLNX
peakunn n genatb
BbIBOAbl HA NX OCHOBE.
MpoBoanTb
BblYUCIEHMSA 4N
onpeneneHus
MORMeKynsapHou
dopMyIibl OpraHN4ecKoro

https://resh.edu.ru/subj
ect/lesson/4776/start/1
50604/




58

Xummyeckue
CBOMCTBa
anbaernaoB u
KETOHOB

59

KavecTtBeHHble
peakuun Ha
anbgervabl.
Cnocobbl nony4eHus
N NpUMEHEHNne

60

KapboHoBbie
KMCNOTbI: CTPOEHME,
Knaccugukaums,
HOMEHKNnaTypa.

61

dusnyeckne
cBOWCTBa
npegenbHbIX

MHoroo6pasune kapboHOBbIX
kncnot. OcobeHHOCTN CBOMCTB
HenpeaenbHbIX

N apoMaTU4eCcKnx KapOoHOBbIX
KMCNOT, AMKapbOHOBbIX KUCAOT,
rMAPOKCMKApOOHOBBIX KUIOT.
MpeacrtaBuTENM BbICLUNX
KapbOHOBbLIX KUCNOT:
cTeapuHoBas, NanbMUTMHOBAS,
OnevHoBas, JIUHOsesas,
JIUHOMIeHO8as! KUCHOTbI.
Cnocobbl nonyyeHus

N NpUMeHeHne kapOoHOBbIX
KMCNOT.

BelLleCcTBa No ypaBHEHUIO
XUMUYECKON peakLmn 1 no
MacCOBbIM JOMSAM
3MEMEHTOB, BXOOSALMX

B €ro COoCTaB, a TaKkke Ha
onpegenexHve gonu
BbIXxo4a NpoaykTa
peakuumn OT TEOPETUYECKN
BO3MOXXHOTIO.
CamocTtoaTenbHO
nraHnMpoBaTb

N OCYLLECTBMATb CBOIO
no3HaBaTesIbHYH0
[EeATENbHOCTD;
NPUHMMATb aKTUBHOE
y4yacTue B rpynnoBowu
y4yebHOnN 0esaTenbHOCTH

https://resh.edu.ru/subj
ect/lesson/4776/start/1
50604/

https://resh.edu.ru/subj
ect/lesson/2065/start/




OLHOOCHOBHbIX
KapbOHOBbLIX KACIOT

62 | Xumunyeckne
cBOWUCTBa
KapbOHOBbIX KMCNOT

63 | XvuMmunyeckue
cBOMCTBa
KapBOHOBbLIX KACIOT

64 | lMony4eHue n
npuMeHeHne
KapBOHOBbLIX KACIOT

65 | KoHTponbHas CnoxHble agmpbl. Wcnonb3oBaTb https://resh.edu.ru/subj
paboTta no Teme fomonornyeckun pag, obwas obueHayyHble MeToapl ect/lesson/2064/start/
«Anbgerngbl. dopmyna, nsomepus No3HaHMs Npu
Kap6oHoBble N HOMeHKnaTypa. dunsnyeckmne CaMOCTOSTESTbHOM
KUCTOTbI» N XMMMYEeCcKne CBOMCTBA nnaHMpoBaHuu,

66 | CnoxHble adupsbl: (rmaponu3 B KMCIOW U WEeNoYHON | NpoBeaeHnn u onnucaHum | https:/resh.edu.ru/subj
nosnyyeHue, cpege). XUMWNYECKOIO ect/lesson/2065/start/
CTPOEHMeE, XKupbl. CTpoeHne, puanyeckme 3KCnepuMmeHTa
HOMeEHKNaTypa N XMMMYECKNEe CBOUCTBA: (nabopaTopHbie

67 dusnyeckne u raponm3 B KUCIou U Lerno4Houn " nNpakTtnyeckme
XUMUYeckme cpeae. OcobeHHOCTN CBONCTB paboThl).

CBOWCTBA CIOXHbIX XNpPOB, coaepXxallnx OCTaTKn CJ'Ie,D,OBaTb npasuiam
acmpoB HenpeaenbHbIX XXMPHbIX KUCIOT. 6esonacHon paboTbl

68 | MNony4eHue n >|<lebj B npupoAae. B nlabopaTopuu npu https://resh.edu.ru/subj
npUMeHeHune Mbina kak conu BbiCLIMX “cnonb3sosaHnn ect/lesson/5952/start/1
CINOXHbIX Sq)MpOB Kap6OHOBbIX KNCIOT, X XUMU4YeCKoun nocyabl 50631/

69 | Kupbl. CocTas u motwulee gencreue. lNoHsmue n obopyaoBaHus,

CTPOEHMe MOMeKyr 0 CUHMEeMmUYeCKUX MOUUX a Takke npasunam

70 | ®duanueckne u cpedcmeax (CMC). obpaueHus
XUMUYECKNE demMoHcTpauun C BellecTBaMu
CBOVICTBA KMPOB 1. KauecTBeHHble peakuumn Ha B COOTBETCTBMUM

71| YKvpbl B npupone anbgerngbl (C rmgpokcnaom C VIHCTPYKLMSAMM




anammunHcepebpa(l)

n c rmgpokcmaom megu(ll)).
2. Xnummyeckme CBonCTBa
pacTBopa YKCYCHOW KMCNOTbI.

BbINOSTHEHUS
nabopaTopHbIX ONbITOB
N NpakTU4ecknx paboT
MO NOSyYEeHUIO

Bbluncnenus N U3YYEHUIO
— onpeaeneHne MONeKynApHOW | OpraHUYeCcKnX BELLEeCTB.

72 | Mbina n CMC. oMbl OPraHU4eckoro MNpencTasnare https://resh.edu.ru/subj

73 | NpakTnyeckas gﬁ:ll\fecligsnc;yof:iijhg g?c? ™ SESXQI;;?ATebILTa B chopme ecliesson/206o/start
pabota Ne 5. cocTas; no Macce (06bEMY) 3anmcy ypaBHeHui
PeweHne MPOAYKTOB CropaHust; no COOTBETCTBYOLLMX
SKCnepUMeHTanbH KONMMYeCTBY BelllecTBa (Macce, | peakuuin u genatb
bIX 3aA4a4 no Teme 06BbEMY) NPOAYKTOB peakuum BbIBOAbI Ha UX OCHOBE.

«Kap6oHoBele N/ NCXOOHbIX BELLECTB; MposoanTb
KUCNoThI. — pelleHne pacyETHbIX 3aaad BblUMCNEHUs Ons
CnoxHble 3hnpbI» Ha onpeaeneHne JoNu Bbixoda | onpeaeneHuns

74 | O6o6LweHne n npoaykTa peakuum ot MOTEKYNSIPHOMN https://resh.edu.ru/subj
cucTemaTmsauns TEOPETNYECKU BO3MOXKHOTO dopmyribl opraHudeckoro | €ct/lesson/2064/start/
sHaHWW no Teme BeLLEeCTBa MO YpaBHEHUIO
«KapboHosble XUMWYECKOWN peaKLmmn U No
Kncnotbl. XKnpsbl. MacCoBbIM AOMSIM
CnoxHble 3upbI» 3MNEeMEHTOB, BXOOALLMX

75 KOHTpOﬂbHaﬂ B €ro COoCTaB, a TaKkkKe Ha https://reSh.edU.rU/SUbi
paboTa no teme onpeaeneHue Aonm ect/lesson/2064/start/
«Xunpbl. CnoxHble BbIXO4a
acumpbIi»

76 | YrneBogbl, ux Ob6uwas xapakTepuctuka Mcnonb3oBaTb https://resh.edu.ru/subj
cocTaB n yrnesogoB. Knaccudgpukauma obuieHay4Hble MeToabl ect/lesson/6150/start/1
Knaccudukaums yrnesoaos (MOHO-, An- No3HaHWs nNpu 50687/

77 | MoHocaxapuipbl: “ nonucaxapuvabl). CaMOCTOATENbHOM
rNoKo3a 1 pyKTo3a MoHocaxapuapl: rmoKoaa, nnaHMpoBaHuu,

78 | ®uanueckne pykTO3a, 2annakmo3sa, pubosa, | NPOBEAEHWUM 1 ONUCAHUM
CBOVCTBA Oe3okcupubosa. dusnyeckune XUMUYECKOro
MOHOCaxapuaos CBOUCTBa U HaxoxgeHune JKCNepnMeHTa




79 | Xumunyeckme
CBOWCTBA I11H0KO3bl

80 | NpumeHeHne
rMOKO3bl

81 [vcaxapuabl:
caxapo3sa u
MarnbTo3a

82 | MNonucaxapuapbi:
Kpaxmari, rimnKoreH mn
uennonosa

83 [ CeonctBa
nonmcaxapuios

84 | KoHTponbHas

paboTta no teme
«Yrnesogbi»

B npupoge. PoTOCUHTES.
Onmuyeckasi usoMepus.
Konbyamo-uyenHas
maymomepusi Ha ripumepe
MOJIEKY bl 2/1H0K03bl, MPOeKyuU
Xeyopca, [1- u [1-aHOMepbI
2JTHOKO3bl.

XMHN4yeckme CBOMCTBA MMOKO3bI:
C y4acTueM CrnmpTOBbIX

N anbgerngHoun rpynm,
CANPTOBOE N MOJSTIOYHOKMCIIOE
OpOXXEeHUE rIOKO3bI.
[MpymeHeHne rnoKo3bl, eé
3HayeHue B KU3HeOeAaTeNnbHOCTH
opraHusma.

[vcaxapuabl: caxaposa,
ManbTo3a W /1aKkmoa3a.
BoccTaHaBsnuBatoLme

N HeBOCCTaHaBnmBawLine
Ancaxapugbl. M'mgponus
AncaxapugoB. HaxoxaeHune

B NpMpoaEe 1 NPUMEHEHNE
Aancaxapuaos.

Monucaxapuabl: Kpaxman,
rMUKOreH 1 Lensnono3sa.
CTpoeHne MakpoMOneKyI
Kpaxmana, rnukoreHa

n yenntono3bl. Pnsmnyeckune
CBOWCTBA Kpaxmarna

N Lennno3sbl. XMMnU4Yeckme
CBOMCTBa Kpaxmana (rmgponms,
KadeCcTBEHHas peakuus

C nogoM). Xmmmyeckme CBOMCTBa
uennonossl (rmgponms,

(nabopaTtopHble
N NpakTnyeckune
paboThbl).
CnepoBatb npasunam
6esonacHon paboTbl
B nabopartopun npum
NCNOSb30BaHMM
XMMNYECKON nocynbl
n obopyanoBaHus,
a Takke npasunam
obpaueHuns
C BellecTBamu
B COOTBETCTBMM
C VIHCTPYKLMSAMHM
BbINOSTHEHUSA
nabopaTopHbIX ONbITOB
N NpakTU4ecknx paboT
no Nony4YeHnto
N N3y4YeHnto
OpraHN4yecKnx BeLLEeCTB.
MpencraBnatb
pes3ynbTaThbl
aKCcnepuMeHTa B oopme
3anncu ypaBHEHUN
COOTBETCTBYHOLLNX
peakumn n genatb
BbIBOAbl HA NX OCHOBE.
MpoBoanTb
BblYUCNEHMSA 4N
onpeneneHus
MORNeKynspHou
dopMyIibl OpraHN4ecKoro
BELLECTBa MO YpaBHEHMIO
XMIMNYECKOW peakumm 1 rno

https://resh.edu.ru/subj
ect/lesson/5413/start/1
50714/

https://resh.edu.ru/subj
ect/lesson/2064/start/

https://resh.edu.ru/subj
ect/lesson/2064/start/




nonyveHune anpos
uenntono3ssbl). NoHaTne 06
NCKYCCTBEHHbIX BOJTOKHAX
(BMCKO3a, aueTaTHbIN LESK).
Na6opaTtopHbie onbIThbI

1. BsanmopgencTsue pacrteopa
rMIOKO3bl C TMAPOKCUO0M
meaun(ll).

2. Bsanmopgencteue kpaxmana
C nogom.

BbluucneHus

— onpegerneHne MoneKkynsipHoOn
dopmyrbl OpraHN4ecKoro
BELLleCTBa NO MacCOBbLIM JOMSIM
9N1EMEHTOB, BXOAALLMX B €ro
cocTaB; no macce (06bEmy)
NPOAYKTOB CropaHusi; No
KONM4ecTBY BeLLecTBa

(macce, 06bEMY) NPOAYKTOB
peakuum U/vnmn NcxogHbIxX
BELLECTB;

— pelleHne pacHETHbIX 3a4au
Ha onpeaeneHne Oonum Bbixoaa
npoaykTa peakumm oT
TeopeTU4eCcKn BO3MOXKHOro

MacCCOBbIM J0NAM
3NEeMEHTOB, BXOOALLMX
B €ro COoCTaB, a TaKke Ha
onpeaeneHve 4onm
BbIXxoda

Utoro no pasgeny

41

4

2

A3oTcopepxalme opraHuyeckme coeguHeHus (12 4.)

85

AMWHBI: CTpOEHME,
Krnaccudumkaums,
HOMeHKnaTypa,
nosyyeHve

1

86

Knaccudgmkauyus
aMNHOB

AMUWHbI — OpraHunyeckue
Npoun3BogHbIE aMMMaKa.
Knaccudmkaums ammHosB:
anudaTtnyeckne

N apoMmaTudeckue;
nepBUYHbIE, BTOPUYHbLIE

PackpbiBaTb CMbICH
N3yyaeMblX NOHATUN
(BbIOENATL NX XapaKTepHbIe
NPU3HaKN) N NPUMEHSATb 3TU
NOHATUS NPU ONUCaHUN
CoCTaBa U CTPOEHUSA

https://resh.edu.ru/subj
ect/lesson/4743/start/1
50742/




87

dusnyeckne
CBONCTBa aMUHOB

88

Xumuyeckume
CBONCTBa aMUHOB

89

AHUNWH

90

dusnyeckune un
XMMu4yeckme
CBONCTBAa aHUNMHA

91

AMUHOKNCIOTHI:
COCTaB U CTpoeHne
MONEeKyn

92

CsoWcTtBa
aMWHOKUCIIOT, UX
HOMeHKNnaTypa

93

Mony4eHue u
npUMeHeHne
aMUHOKUCNOT

94

MNMpakTu4yeckasn
paboTta Ne 6.
PeweHne
3KcnepuMeHTasrnbH
biX 3aga4 no Teme
«AsoTcoaepxawme
opraHu4veckue
coeAHEeHUA»

95

MNMpakTu4yeckasn
paboTta Ne 7.
PeweHune
3KCnepuMeHTanbH
bIX 3a4a4 no reme
«Pacno3HaBaHue
OopraHnyeckKmx
coeANHEeHUn»

N TpeTn4dHble. CTpoeHne
Monekyn, obwasa popmyna,
n3omMmepud, HoMeHknaTypa
N om3n4eckme CBOMCTBA.
XMnyeckme CBOMCTBa
anngaTn4eckux aMmmMHoOB:
OCHOBHbIE CBOMCTBA,
ankunupoBaHue,
B3aMMOAENCTBME NEPBUYHbIX
aMWHOB C a30TUCTOW
kucnoton. Conun
arnkMnamMmMoHus.

AHUNMH — npeacTaBuTeNb
aMWHOB apoMaTU4EeCKOro
psga. CTpoeHue aHunuHa.
BaanmHoe BnvsiHMe rpynn

dTOMOB B MOJieKyrlie aHurnHa.

OcoBEeHHOCTM XMMUYECKNX
CBOMCTB aHUIMHa.
KayecTBeHHbIEe peakumm Ha
aHWUINH.

Cnocobbl nonyyeHus

N NPUMEHEHNE
anndaTtn4yeckmx aMmHoB.
Mony4yeHne aHunMHa 13
HUTpobeH3ona.
AMMHOKNCNOTbI.
HomeHknaTtypa n nsomepusi.
OTagenbHble NpeacTaBUTENN
Q-aMUHOKUCNOT: MMULMH,
anaHuH,

eHunanaHuH, CepuH,
allymamuHosgasl Kucrsioma,

BELLEeCTB, AN 00bsACHEHNS
oTAenbHbIX PakToB

N ABNEHUN.

Mcnonb3oBaTb XMMUYECKYHO
CYMBOSNKY AN
cocTaBneHus
MOSEKYNSPHbIX

N CTPYKTYPHbIX
(pa3BépHyToM,
COKpaLLEHHON) bopmyn
asoTcoaepKalumx
OpraHMYecKnx BELLECTB.
Onpegensatb
NPUHAONEXHOCTb
asoTocogepxawmx
BELLECTB K onpeaeniéHHoOMY
Krnaccy no coctaBy

N CTPOEHUIO, Ha3blBaTb MUX
no HomeHknatype IUPAC;
NPMBOAUTL TPUBMATIbHbIE
Ha3BaHUA OTAESbHbIX
npeacraBuTenen.
XapakTtepusoBaTb COCTaB,
CTPOEHUNE, NPUMEHEHME,
dur3myeckme n xuMmmn4eckmne
CBOWCTBA, BaXXHenLIne
crnocobbl nony4vyeHus
TUMWUYHbIX NPeACTaBUTENEN
asoTcoaepkaLumx
COEeAVHEHUI.

OnucbiBaTb cocTas,
CTPYKTYpPY, OCHOBHbIE
cBoncTBa OenkoB; NOSICHATb

https://resh.edu.ru/subj
ect/lesson/6296/start/2
12589/

https://resh.edu.ru/subj
ect/lesson/4743/start/1
50742/




96

KoHTponbHas
pa6oTa no teme
«AsoTcoaepxawme
opraHunyeckue
coeAuHeHUs»

JIU3UH, YUUCMEUH.
Onmuyeckasi uzomepusi
amMuHoKucriom:

D- u L-amuHokucriomsil.
dusnyeckmne cCBONCTBA
aMUHOKMUCNOT. XMMUYECKMEe
CBOWCTBA aMWHOKUCIIOT Kak
aM@OTEPHbIX OpraHN4yeCcKmnx
COoeIHEeHUN, peakums
NonuKoHAeHcaumn,
obpasoBaHne nenTugHom
cBs3n. buonormnyeckoe
3Ha4YeHne aMUHOKUCIOT.

CvHTE3 1 rMaponu3 NnenTuaos.

Benku kak npupogHbie
nonumepsl. lNepsnyHas,
BTOPUYHAA N TpeTU4Has
CTPyKTypa 6enkos.
XnuMmn4yeckme cBoncTBa
0enkoBs: rMaponms,
AeHaTypauus, Ka4eCTBEHHbIE
peakummn Ha 6enku.
lNoHsmue 06
asomcodepxxaujux
2emepoyuKIUYeCcKUX
COEOUHEHUSIX.
lMNMupumuduHosskie

U MypUHO8bIE OCHOBAHUSI.
HykneuHosble kucriomei:
cocmas, cmpoeHue

u buornoau4eckas porib.
demoHcTpauum

1. PactBopeHue 6enkos
B BOJE.

Ha NpuMepax 3Ha4YeHune
©enkoB Ans opraHMsma
yernoBeka.

MpoBOAUTL BbIYMCIIEHUS
Ans onpeaeneHns
MONEKYNApHON popmyrbl
OpraHM4yeckoro BeLlecTea
MO MaccoBbIM A0NAM
3M1EMEHTOB, BXOOSALWMX

B €ro cocTtaB, a Takxe no
YPaBHEHUAM XUMUNYECKNX
peakuni.

Mcnonb3oBaTtb
obuieHay4Hble MeToabl
no3HaHna — HabnogaTtb
N onucbiBaTb
AEMOHCTPaLUNOHHbIN
3KCNEPUMEHT.
CamocTtoaTenbHO
nnaHMpoBaTb

N OCYLLIECTBNSATL CBOKO
no3HaBaTeNbHY0
AeATenbHOCTb; NPUHUMATb
aKTUMBHOE y4yacTue

B rpynnoBown y4yebHom
[esTenbHOCTH




2. [leHaTypauus 6enkos npu
HarpeBaHUW.

3. LiBeTHble peakuum Ha
Benku.

BbiuncneHusn

— onpegerneHue
MOREKYISpHOM hopMy bl
OopraHu4eckoro BellecTtsa no
MacCOBbIM JOJSISIM 3N1IEMEHTOB,
BXOASALLMX B €ro cocTaB; Mo
mMacce (06bEMy) NPOAYKTOB
CropaHusi; no KonmMyecTBy
BellecTBa (Macce, 06bEMmy)
NPOAYKTOB peakuun n/mnu
NCXOOHbIX BELLECTB;

— pelieHue pacHETHbIX
3apad Ha onpegeneHue
AOonu BbIXxoaa

UToro no paspeny

12

BbICOKOMOﬂeKynSlpHI:Ie coeaAunHeH

msa (6 4

97

OCHOBHbIE NOHATUSA
XUMUK
BbICOKOMONEKYNSAPH
blX BELlecTB

1

98

CuHTes
BbICOKOMOSEKYNSIPH
bIX COEANHEHUN

99

MonumepHble
Marepuansl.
lMnactmaccel

OCHOBHbIE NOHATUS XUMUN
BbICOKOMONEKYNAPHbIX
COeIHEHUI: MOHOMED,
nonumep, CTPYKTYpHOE 3BEHO,
CTeneHb nonMmepmsaummn,
cpeaHsia MonekynapHas
macca. OcHOBHblE MeTobl
CUHTe3a
BbICOKOMONEKYISIPHbIX
coegVHEHNN —
nonvMmepusaums

N NONUKOHAEHcaUus.
lNpedcmasneHue

0 cmepeopeeaynspHocmu

Bnapetb nsyyaembimu
XUMUNYECKUMUN MOHATUSAMM:
packpblBaTb CMbICIT
N3yyaeMblX NOHATUN

N NPUMEHATb 3TN NOHATUSA
npw onucaHun coctaea

N CTPOEHUS
BbICOKOMOEKYISAPHbIX
OpraHNYyecKnx BELLECTB,
ansa obbAcCHeHuA
OTAENbHbIX haKToB

N ABNEHUN.
Mcnonb3oBaTb XMMUYECKYHO
CUMBOJVKY OIS

https://resh.edu.ru/subj
ect/lesson/5452/start/1
50796/

https://resh.edu.ru/subj
ect/lesson/6095/start/1
50823/
https://resh.edu.ru/subj
ect/lesson/4777/start/1
70536/




100

MNMpakTnyeckas
pa6oTa Ne 8.
PeweHue
3KcnepuMeHTanbH
biX 3aga4 no Teme
«Pacno3HaBaHue
nracrmacc

M BOJTOKOH»

101

KoHTponbHas
pa6oTa no teme
«Bbicokomonekyns
pPHble coeaNHEeHUs»

U HadMmorseKynspHou
cmpykmype

rosiuMepos, 3agucuMocmsb
ceolicme rosiumMepos8 om ux
MOEKYISPHO20

U HadMOEKynspHO20
CMPOEHUS.

[MonuMmepHble maTepuansl.
[MnacTtmaccsl (MoNNaTuneH,
NONUNPOMUAEH,
NONUBUHUIXITOPWA,
nonncTMpon,
nonuMeTunMeTakpunar,
nonukapboHarsbl,
nonu-atTuneHTepedTanar).
YTunusaums n nepepaboTtka
nnacTuka.

OnacTtoMmepbl: HaTyparbHbIf
Kay4dyK, CUHTETUYEeCKne
Kay4yyku (byTaameHoBbIN,
XJTOPONPEHOBLIN,
N30MPEHOBbLIN) U CUSTUKOHBI.
PeauHa.

BornokHa: HaTypanbHble
(wepcTb, WETK),
NCKYCCTBEHHbIE (BMCKO3a,
aLeTaTtHOe BOJTOKHO),
CMHTeTu4eckmne (KanpoH

1 NaBcaH).

[Nonumeps! crieyuasibHO20
Ha3Ha4yeHusi (mecbrioH, Keenap,
anekmpornposodsawue
rionumepsl, buopa3snazaemble
rosiuMepbl).

COCTaBIIEHUS CTPYKTYPHbIX
doopmyn BeLlecTB
(MOHOMEpPOB 1 NOSIMMEPOB)
N ypaBHEHUN peaKkunn
nonumepusaumm

N NONNKOHAEHCaUnn.
OnucbiBaTb COCTaB,
CTPOEHMe, OCHOBHbIE
CBOMCTBA U NPUMEHEHNE
Kay4ykoB, Hanbonee
pacnpocTpaHEHHbIX BUAOB
nnacTMacc U BONTOKOH




HemoHcTpauun

1. O6pasubl NPUPOAHbLIX

M UCKYCCTBEHHbIX BOJIOKOH,
nnacTmacc, Kay4yKkos,
pPe3uHbI.

2. BupeodparmeHt
«BynkaHunsaumns pesuHbl».

102 | UToroBasn

KOHTpPOsNbHas
paboTa
WUToro no paspeny 6 2
UTOro 102 10
11 KINNACC
Ne | Tema ypoka Bcer | KP | 1 | porpammHoe OcHOBHbIe BUAbI OnNeKTPOHHbIe
o P | conepxaHue OeATenbHOCTH (umdbpoBbie)




yaco
B

obpasoBaTesnbHble
pecypchl

TeopeTnyeckue OCHOBbI

xumum (39 4.)

1

ATtom. CocTaB
aTOMHbIX 4ep

1

2

Xnmmnyeckun
anemMeHT. V3oTonbl

CtpoeHue
SNEKTPOHHbIX
obono4yek aToMoB

BxopgHasn
KOHTpOnbHas
paboTa

OHepreTuyeckume
YPOBHMU

N NOAYPOBHW.
ATOMHbIE
opbutanu

Knaccudgmkauus
XUMUYECKNX
3N1EMEHTOB

OneKTPOHHbIE
KOHoUrypaumm
aToMoB
9NeMEeHTOB
nepBoro —
YETBEPTOro
nepvogoBs

B OCHOBHOM

1 BO3OYXOEHHOM
COCTOSAHUMN,
SNEKTPOHHbIE
KOH(purypaumm
MOHOB

Atom. CocTtaB aTOMHbIX
agep. XuMn4eckum
anemMeHT. 3oTonsbl.
KopnyckynspHO-80/IHO80U
Oyanu3m, dgolicmeeHHasi
rnpupoda areKmMpoHa.
CTpoeHune aneKkTPOHHbIX
obonovyek aToMoB,
KeaHmMo8bIe Yuca.
OHepreTnyeckne ypoBHu

N NoaypoBHU. ATOMHbIE
opbutanu. Knaccudukaums
XMMUYECKMX 3NTIEMEHTOB (S-,
p-, d-, -anemeHThl).
PacnpegneneHue
9NEKTPOHOB MO aTOMHbIM
opbutanam; npuHyun
MUHUMYMa 3Hepauu,
npuHyun MNaynu, npasuso
XyHOa. QNEKTPOHHbIE
KOHoMrypaumm atomoB
31eMEHTOB NepPBOro —
YeTBEPTOro Nepnoaos

B OCHOBHOM

1 BO36YXOEHHOM
COCTOSIHUM, 3NEKTPOHHbIE
KOH(purypaumm noHos.
[MoHssimue 06 sHepauu
UOHU3ayuu, sHepauu
cpodcmea K 371eKMpPOHY.
OnNeKTPoOTPMLATENBHOCTD.

PackpbliBaTb CMbICH
n3yyvaeMblX NOHATUN
(BbIOENATL NX XapaKTepHble
NPU3HaKN) N NPUMEHSATb 3TU
MNOHATUSA NPU ONUCaHUN
coCTaBa U CTPOEeHUS
BeLecTB, Ans 00bACHEeHUA
OTAENbHbIX haKToB

N ABMEHUN.

PackpbiBaTb CMbICH

nepuoaunyeckoro 3akoHa [l. U.

MeHpeneeBa

N 0eMOHCTpMpOBaTb ero
CUCTEMATUINPYHOLLYHO,
0O BbACHUTESNBbHYIO

N NPOrHOCTUYECKYHO (*)yH KUunn.

XapaktepunsoBaTb
SNEeKTPOHHOE CTPOeHue
aTOMOB (B OCHOBHOM

N BO30YXOEHHOM COCTOSHUM)

N NOHOB XMMWYECKNX
3NeMEeHTOB
nepBOro—4yeTBEPTOro
NepuoaoB 1 UX BaneHTHble
BO3MOXHOCTW, NCNOSb3Yy4A
NOHATUA S-, p-, d-
3MEKTPOHHLIE opbuTanu,
SHepreTMyeckne ypoBHMW.

OBBbACHATL 3aKOHOMEPHOCTU

N3MEHEHNSA CBOUCTB

XUMNYECKUX 3JTIEMEHTOB N UX

https://resh.edu.ru/subject/
lesson/6479/start/

https://academy-
content.myschool.edu.ru/I
esson/e7d48881-055d-
49da-a49c-7375¢3d033e9

https://resh.edu.ru/subject/
lesson/3523/start/151161/

https://academy-
content.myschool.edu.ru/l
esson/20b1df2e-6ce4-
435b-b6dc-5155d30a45fa




8 QnekTpooTpuuaTe [Mepuognyecknin 3akoH coeIMHEeHU No nepuogam
NbHOCTb n MNeprnognyeckas cuctema | u rpynnam lNepmnogmyeckon

9 Mepuogunyeckni XUMUYECKMX 3F1EMEHTOB cuctembl 1. 1. Mengeneesa
3aKoH . N. Menoeneea. CBasb
n MNMepnoanyeckas nepnoanyeckoro 3akoHa
cucrtema n MNepuoanyeckom cucTemsl
XUMUYECKNX XUMUNYECKNX ANIEMEHTOB
3/1EMEHTOB C CoBpeMeHHOW Teopuen
[. N. MenpeneeBa CTPOEHMSA aTOMOB.

3akoHOMEpPHOCTH
N3MEHEHNs CBOMNCTB
XUMUYECKNX SNEMEHTOB
n obpasyemMbix NMu
NPOCTbIX N CIOXHbIX
BELLECTB No rpynnam

n nepuogam. 3HadyeHmne
nepnoanyeckoro 3akoHa
. N. MenpgeneeBa.
demoHcTpauus

Buabl Tabnuy
«lNepnogmnyeckas cuctema
XMMUYECKMX 3NTIEMEHTOB
[. N. MenpeneeBa»

10 | Xnmmnyeckas XumMmunyeckas ceasb. Bugbl | PackpbeiBaTb cMbICH https://resh.edu.ru/subject/
cBA3b. Buabl XUMUYECKOWN CBA3N: N3yyaeMblX NOHATUN lesson/6332/start/
XUMUYECKOW CBA3N KOBarieHTHas, MOHHas, (BbIAENATL NX XapaKTEPHbIE

11 KoBaneHTHas MeTannuMyeckas. NPU3HaKN) N NPUMEHSTb 3TU
CBSA3b. MexaHn3ambl 06pa3oBaHnsA | MOHATUSA NPU ONUCAHUN
MexaHn3mbl KOBaneHTHOW CBA3M: CcoCTaBa U CTPOEHUS
obpasoBaHug 0BMEHHbI 1 AOHOPHO- BeLecTB, Ans 00bACHEeHUA
KOBaneHTHou aKuenTopHbIN. Heprusa oTAernbHbIX bakToB
CBSA3U N AfHa CBA3M. N ABNEHUN.




12

NoHHag u
MeTannuyeckas
CBS3b

13

BopopoaHas
CBSi3b

14

MexxmonekynspHbl
€ B3aMMogeuncTBus
aToMOB

15

BaneHTHOCTb K
BaneHTHble
BO3MOXHOCTU
aToMOB

16

BellectBa
MOREKYISIPHOro n
HEeMONEKYNSIPHOro
CTPOEHUS

17

Tunbl
KpUCTannmyeckmx
peLIeToK n
CBOMCTBA BELLECTB

18

[vcnepcHoble
CUCTEMBI.
NCTUHHbIE
pacTBOpbLI

19

Cnocobbl
BblpaXKeHus
KOHLeHTpaumm
pacTBOpPOB

20

Knaccundpumkaums un
HOMeHKnaTypa

MonapHoOCTD,
HanpaBfIEHHOCTb

N HacCbIWaeMoCTb
KOBasIeHTHON CBA3N.
KpaTHble cBsA3n.
BopopogHas cBssb.
MexxmonekynapHbie
B3aMMOJENCTBUS.
BaneHTHOCTb 1 BaneHTHble
BO3MOXHOCTM aTOMOB.
[ubpudusayus amomHbIX
opbumarnedl. CBsA3b
9NEKTPOHHOM CTPYKTYPbI
MOREKyn C nx
reoMeTpU4eCKnm
CTPOEHMEM (Ha NpuMepe
COE€NHEHUN 3NEMEHTOB
BTOPOro nepuoaa).
MpencraesneHus

O KOMIMMNEKCHbIX
coeanHeHuax. Coctas
KOMMMNEKCHOro MoHa:
KomnnekcoobpasoBaTens,
nuradasbl.
KoopduHauyuoHHoe Huco.
HomeHknamypa
KOMIIEKCHbIX COeOUHEeHULU.
3HayeHue KOMIIEeKCHbIX
coeduHeHul. lNoHsMue

0 KOOpOUHaUUOHHOU Xumuu.

BeluectBa monekynapHoro
N HEMOEKYNSPHOIo
cTpoeHud. Tunbl
KpUCTannnMyeckmx peLuéTok

OnpenensaTtb BUA XMMUYECKOW
cBsA3M (KoBaneHTHasi, MOHHas,
MeTannuyeckas,
BOOOPOAHAsNA) B COEQMHEHUSIX,
TUM KpUCTanNIM4ecKom
PELUETKMN KOHKPETHOrO
BellecTBa.

O6BbACHATL MEXaHU3Mb
obpa3oBaHNsA KOBanNeHTHON
cBs3M (OOMEHHbIN U AOHOPHO-
aKkuenTopHbIN).

OnpepenaTtb BaneHTHOCTb

N cCTENeHb OKUCIIEHUS
XUMUYECKNX SNTIEMEHTOB

B COEOMHEHUNAX Pas3fNYHOro
cocTaBa.

OOBACHATL 3aBUCMMOCTb
CBOWCTB BeLllecTB OT Buaa
XMMUYECKOW CBA3M N TMNA
KpUCTanInyeckomn peLuéTku.
MpoBOAUTL BbIYMCIIEHUS

C UCNONb30BaHNEM MNOHATUSA
«MaccoBasi 4ons BellecTBa

B pacTBope»

https://academy-
content.myschool.edu.ru/I
esson/2859ec02-8ecd-
4cd8-8531-edad962608fb

https://resh.edu.ru/subject/
lesson/5911/start/151053/
https://academy-
content.myschool.edu.ru/I
esson/12bfc348-0071-
4796-bcda-180fc6b720fe

https://resh.edu.ru/subject/
lesson/6332/start/151021/

https://resh.edu.ru/subject/
lesson/5911/start/

https://resh.edu.ru/subject/
lesson/5581/start/151081/

https://resh.edu.ru/subject/
lesson/4939/start/151134/

https://academy-
content.myschool.edu.ru/l
esson/8ae38be6-e06f-
4fae-9729-69903109f968

https://academy-
content.myschool.edu.ru/l




HeopraHn4eckmnx
BeLLLeCTB

(CTpyKTYp) 1 CBOMCTBA
BELLEeCTB.

[MoHATME 0 AMCNepCHbIX
cuctemax. ICTUHHbIE
pacTtBopbl. [lpedcmasrneHue
O KOJI/IOUOHBbIX pacmeopax.
Cnocobbl BblpaXkeHUs
KOHLEHTpaLmm pacTBOPOB:
MaccoBasi Aons BellecTBa
B pacTBope, MonisipHas
KOHLEHTpaums.
HacblilweHHble

N HEHAaCbILEHHblEe
pacTBOpbl, PAaCTBOPUMOCTb.
Kpuctannorngpatsl.
Knaccudgumkauus

N HOMeHKNnaTypa
HEeOopraHM4YeCcKMX BELLIECTB.
demoHcTpauusa

Mogenu kpuctannumyeckmx
PELUETOK.

BbluucneHusn

— C UCNoJNIb30OBaHUEM
NOHATUMN «MaccoBas aons
pPacTBOPEHHOro
BellecTBay, «KMONSAPHan
KOHLIeHTpauua»

esson/5e33bc30-805d-
41fe-bf72-860434f45f57




21

Knaccudgmkauus
XUMUYECKNX
peakunn

B HEOpraHn4eckom
N opraHn4yeckomn
XUMUK

22

3aKOH coxpaHeHus
MacChl BELLECTB

23

Tennoson adpdekT
XUMUYECKNX
peakunn

24

Tepmoxumunyeckmne
ypaBHEHMS!

25

CkopocTb
XUMUNYECKOMN
peakunu.

26

[[OoMOreHHble
N reTeporeHHble
peakuum

Knaccudgumkauus
XUMWNYECKNX peakuunm

B HEOpPraHM4ecKkou

N OpraHNYecKon XMMUN.
3aKoH coxpaHeHuss Macchbl
BELLIECTB; 3aKOH
COXpaHeHus

N NpeBpaLLeHnst SHeprnm
NpY XMMUYECKNX peaKLnsX.
Tennosble apdeKThbl
XUMWUYECKNX peaKkLm.
Tepmoxummnyeckme
YypaBHEHUS.

CKOpOCTb XMUYECKOM
peakumn, e€ 3aBUCUMOCTb
OT pasnnyHbIX OaKTOpOB.
"OMOreHHble

N reTeporeHHbIe peakumn.
KaTanus n katanusaTopsl.
O6paTtnmble

N HeobpaTnMble peakumn.
XnmMmyeckoe paBHOBECHE.
KoHcmaHma xumu4eckozo
pasHosecusi. PakTopbl,
BNUAOLLIME HA MOSOXEHNE
XMMUYECKOro paBHOBECUS:
Temneparypa, AaBreHne
N KOHLIEHTpaLumn BeLeCTB,
Yy4YaCTBYIOLLMX B peaKkLmu.
MpuHuun Je WaTtense.
nekTponuTuyeckas
anccoumaumns. CunbHble
1 cnabble aNeKTponnThbI.

PackpbiBaTb CMbICH
N3y4yaeMblX NOHATUN
(BbIOENATL NX XapaKTepHbIe
NPU3HaKN) N NPUMEHSTb 3TU
MNOHATUSA NpU oNUcaHUn
cocTaBa U CTPOeHUs
BELeCTB, Ans 00bsACHEHUA
oTAenbHbIX PakToB

N SABIEHUN.
Knaccudgumumposatb
XMMUYECKME peakLmm no
pasnU4YHbIM Npu3HaKam
(4ncny n coctaBy
pearnpyroLmnx BeLLecCTB,
TennoBomy adpdekTy
peakunn, NSMeHeHMIo
cTeneHen OKNCNeHns
3N1eMeHTOB, 06pPaTMMOCTH,
yyacTuvIo KaTanusaTopa u T.
Mn.); CaMOCTOATENBLHO
BblGMpaTb OCHOBaHMS

N Kputepum ang
Knaccudumkaumm XMMmn4eckmx
peakunn.

OO6bsACHATL 3aKOHOMEPHOCTH
NPOTEKAHUSA XUMUYECKNX
peakunn ¢ Y4ETOM UX
3HEepreTnyYeckmx
XapakTepuCTUK, XxapakTep
N3MEHEHNSA CKOPOCTHU
XUMWNYECKOWN peakumnm

B 3aBMCMMOCTM OT PasfnYHbIX
dhaKkTOpOB, a Takke

https://resh.edu.ru/subject/
lesson/4938/start/151107/

https://academy-
content.myschool.edu.ru/l
esson/75637222-d397-
4b1a-810a-cc7bca9e8alc

https://resh.edu.ru/subject/
lesson/6479/start/150989/

https://resh.edu.ru/subject/
lesson/2437/start/

https://resh.edu.ru/subject/
lesson/3523/start/151161/
https://academy-
content.myschool.edu.ru/l
esson/fOcb5def-307e-
4575-89d0-86041b603655

https://academy-
content.myschool.edu.ru/l




27

Katanus un
KaTtanuaaTtopbl

28

O6paTtumbie 1
HeobpaTMble
peakuun

29

PaBHoBecue
XUMUYECKOMN
peakumm

30

OneKTpPONNTUYECK
as guccouunaums.
CunbHble 1
cnabble
3MEKTPONNTI

31

Cpepaa BoAHbIX
pacTBOPOB

32

Mpponns conen

33

Peakuun noHHoro
obmeHa

34

OkucnutTenbHo-
BOCCTaHOBUTENbH
ble peakuuu

CteneHb guccounaumu.
HNoHHOoEe

rnpou3ssedeHue 800kbl.
Cpena BOAHbIX pacTBOpPOB:
KMCNOTHAasA, HenTparnbHas,
Wweno4Hasa. BogopoaHbin

nokasartensb (pH) pacTtBopa.

'mpoponus conen. Peakuumn
NOHHOro obmeHa.
OkucnutenbHo-
BOCCTaHOBUTENbHbIE
peakuumn. CteneHb
okucnenus. Okncnutenb
N BOCCTAHOBUTENb.
[Mpouecchl oKUcneHuns

N BOCCTAHOBMNEHUS.
BaxHenwme okmcnmtenm
1 BocctaHoButenun. Metog
3NeKTpoHHOro 6anaHca.
OneKTponun3 pacTBOpoOB
N pacnnaBoB BELLECTB.
HemoHcTpauus
PasnoxeHue nepokcnaa
BOAOpOAa B NPUCYTCTBUN
KaTtanusaTtopa.
NabopaTopHble onbITbI
1. NpoBeaeHue peakumm
WOHHOro obmeHa.

2. Onpepnenexne cpeabl
pacTBOPOB C NMOMOLLbIO
MHOMKaATOpPOB.
BbluncneHus

— Macchl BellecTtea unm

Xapaktep cMmeLleHns
XMMWYECKOro paBHOBECUS
nog BNNAHWEM BHELUHUX
BO34enCcTBun (NpuHumn Jle
LWaTtenee).

PackpblBaTb CyLLHOCTb:
OKUCNNTENBHO-
BOCCTaHOBUTESbHbLIX peakuun
nocpencTBOM COCTaBEHNS
3MeKTpoHHOro 6anaHca aTmx
peakuum; peakumin NOHHOTo
obmeHa nyTém cocTaBneHus
NX NOJSTHBIX N COKPALLEHHbIX
WNOHHbIX YpaBHEHUI; peaKkLunn
rmaponuaa, peakumm
KomnnekcoobpasoBaHus (Ha
npumepe
rMOPOKCOKOMMIEKCOB LIMHKa
N antoMuHus).

MpoBoaMTb N ONUCbIBaTL
XVMUYECKUIA KCNIEPUMEHT:
onpeneneHne cpeabl BOAHbIX
pacTBOPOB BELLECTB;
npoBeaeHne peakummn
NMOHHOro obmeHa; n3yyeHme
BNUSHWS Pa3IINYHbIX
(haKTOpOB Ha CKOPOCTb
peakumin.

Cneposatb npasunam
NONb30BaHNSA XMMUYECKON
nocygov n nabopaTtopHbIiM
obopynoBaHuem.
MpeactaBnATb pesynbTaThl

esson/0e41e568-0a2b-
4605-bb92-35d1ab69f9ba

https://resh.edu.ru/subject/
lesson/5912/start/92791/
https://academy-
content.myschool.edu.ru/l
esson/237cdb54-2787-
4817-8330-6e027b075645

https://resh.edu.ru/subject/
lesson/5912/start/92791/
https://academy-
content.myschool.edu.ru/I
esson/847d1752-151b-
4501-8390-f29649f6¢913
https://academy-
content.myschool.edu.ru/l
esson/e2b3e2ce-c781-
40be-bb00-fab862636f7¢e
https://academy-
content.myschool.edu.ru/l
esson/9adf8229-876b-
4907-868e-1d43bf90855¢

https://academy-
content.myschool.edu.ru/l
esson/8f219cef-7a8a-
44d5-b58a-b3d1b2eeb237




35

AnekTponus
pacTBOPOB 1
pacnnasoB
BELeCTB

36

MNMpakTnyeckas
pa6ota Ne 1.
BnusaHue
pPa3nnYHbIX
c¢hakTOpOB Ha
CKOpOCTb
XUMUYECKOUN
peakuum

37

MpakTnyeckas
pa6oTa Ne 2.
BnusHune
pas3nuyHbIX
c¢hakTOpOB Ha
nosioXxeHue
XUMUYECKOro
paBHOBecus

38

MpakTnyeckas
pa6ota Ne 3.
Xumunyeckue
peakuum

B pacTBopax
3NEKTPONUTOB

obbEéma rasos rno
N3BECTHOMY KONMYECTBY
BellecTBa, Macce Unm
06bEMy 0aHOro 13
y4YacTBYHOLMX B peakuun
BELLECTB;

— MaccoBou Aonu

N MONSAPHOWN KOHLEHTpaunm
BELLleCTBa B pacTBOpE;

— Maccbl (06bEMma,
KonuyecTBa BeLecTBa)
npoayKTa peakumnn, ecnm
O[HO 13 BeLLEeCTB JaHo

B BuAe pactBopa

C onpeaenéHHon MaccoBom
Aonen pacTBOPEHHOIo
BellecTBa

— TennoBoro adpdekra
peakumm

XMMMUYECKOro aKcrnepumeHTa
B popme 3anucu
YpaBHEHNN COOTBETCTBYIOLLNX
peakunin n genaTb BbIBOAbI
Ha WX OCHOBe.

[MpoBoOAMTL BblYUCIIEHUSA

C UCNONb30BaHMEM MOHATUSA
«MaccoBas 4ons BellecTBa
B pacTBOpe», a Takke Mo
YpaBHEHUAM XUMUYECKMNX
peakuuu, B TOM vucre
TEPMOXMUMMYECKNE PaCHETDI

https://academy-
content.myschool.edu.ru/I
esson/cc14f97b-ada3-
4ac9-a123-dadc40973cbf

https://academy-
content.myschool.edu.ru/I
esson/32e5edc9-cb82-
4f4a-ad5e-4f56bc7e14ed

https://academy-
content.myschool.edu.ru/I
esson/32e5edc9-cb82-
4f4a-ad5e-4f56bc7e14ed




39 | KoHTponbHas
paboTa no teme
«Xumunyeckue
peakuumn»

https://academy-
content.myschool.edu.ru/I
esson/34e920c7-1570-
45b1-8c7e-b7989845da49

WUToro no paspeny

39

HeopraHquCKaﬂ XnmMmusa

(54 4.)

40 | O6wasn
XapakTepucTuka
HemMeTannos

41 MonoxeHwne
HemMeTannos

B Nepmnogmnyeckon
cucteme
XUMUYECKNX
3N1EMEHTOB

0. 1. MengeneeBa

42 OcobeHHoCcTU
CTPOEHUs1 aTOMOB
HemMeTansnos

43 | Nony4eHne un
domamnyeckme
CBOMCTBa
HemMeTannoB

44 Xummnyeckumne
CBOUCTBA
HemeTannos

45 Bopopoga.
Mmopnabl

MonoxeHne HemeTannos
B Nepunogunyeckon cucteme
XUMWNYECKNX INTIEMEHTOB
O. . Menoeneesa

N 0COBEHHOCTM CTPOEHUS
nx atomoB. Pusnyeckme
CBOWCTBA HEMETAIOB.
AnnoTponusa HemeTannos
(Ha npumepe kucnopoaa,
cepsbl, docgopa

n yrnepoga).

Bogopog. MNony4yeHne,
13nNYECKME N XUMNYECKNE
CBOWNCTBA (peakuuu

C MeTannamm

N HemeTannamu,
BOCCTAHOBUTENbHbIE
csowcTsa). [mapuabl.
TonnueHble arieMeHmbI.
[FanoreHbl. HaxoxaeHune
B Npupoae, cnocoobl
nonyveHus, gusnyeckune

PackpblBaTb CMbICH
n3yyaeMblX NOHATUN
(BbIAENATD UX XapaKTepHbIe
NPWU3HaKN) N NPUMEHSATb 3TU
NOHATUS NPU onNMcaHUn
cocTaBa U CTPOEHUS
BeLlecTB, Ans 06bsACHEHUS
oTAenbHbIX aKkToB

N ABNEHUN.

Ob6bacHATL obLme
3aKOHOMEPHOCTH

B U3BMEHEHNN CBONCTB
HEeMeTansnoB U nUx
COEOVHEHUI C YY4ETOM
CTPOEHNA NX aTOMOB

N NONOXEHUS

B Nepunogunyeckon cucteme
Xummnyeckmx anemenTtos [l. U.
MeHpgeneesa.
XapakrtepusoBaTtb
(onncbiBaTh) 0OLWME
XMMUYECKME CBOMCTBA

https://resh.edu.ru/subject/
lesson/5939/start/151320/

https://academy-
content.myschool.edu.ru/l
esson/2390b83e-a935-
4¢96-bd3a-25f26d9¢c1139

https://resh.edu.ru/subject/

lesson/5939/start/151320/

https://resh.edu.ru/subject/

lesson/3119/start/




46 | [anoreHsbl

47 | NanareHOBOOOPOA
bl

48 | Cnoco0bbl
nony4eHus
ranoreHoB

49 | NpumeHeHne
ranoreHoB 1 nx
CoeauHEeHUN

50 | Kucnopopg v o30H

51 Cnocobbl
nosnyyeHmns
Kncnopona

52 | dusnyeckmne n
XUMUYeckmne
cBoOMCTBa
Kncnopoaa u
0O30Ha

53 | NpumeHeHne
Kncnopoga u
0O30Ha

54 | Okcuabl n
nepokcuabl

55 | Cepa

56 | CoeanHeHus cepbl

57 | CepHuctas
N cepHas KUCNOTbI
N UX CONnun

58 | CoicTBa cepHom
KMCNOTbI

59 | Asor

60 | AMMuMak

N XMMUYECKne CBOMCTBA.
FanoreHoBogopoOabl.
BaxHenwwne
Kncrnopogcoaepxawime
COeaMHEHNS ranoreHos.
JTaBopaTopHble

N MPOMbILLNEHHbIE
cnocobbl NonyvYeHns
ranoreHoB. [lpumeHeHne
ranoreHoB n nx
COeNHEHUN.

Kucnopog v 030H.
JlabopaTopHble

N NPOMbILLAIEHHbIE CNOCObbI
nony4yeHnst kucrnopoaa.
dunsnyeckne n XMMmmn4eckmne
CBOWCTBA Kucnopoaa

N o30Ha. [NpmeHeHne
Kncnopoga n 030Ha.
Okcunabl 1 nepokcnabl.
Cepa. HaxoxgeHue

B Npupoae, cnocobbl
nosiydyeHus, pmusnyeckune

N XMMUYEeCKne CBONCTBA.
CepoBogopog, cynbcuabi.
Okeung cepbli(1V), okeng,
cepbi(VI). CepHucras

N cepHas KUCNOTbI U UX
conun. OcobeHHOCTN CBOMUCTB
CEPHON KNCNOThI.
[MpmeHeHne cepbl N eé
COeNHEHUN.

HEeMeTansnoB, NX Ba)KHENLLUX
coeIMHeHUN, NnoaTBepXaas
3TO onucaHue npuMmepamm
YpaBHEHUIN COOTBETCTBYHOLLMX
XUMUYECKNX PEeaKLMN.
CocTaBnsiTb ypaBHEHUS
OKUCNNTENbHO-
BOCCTAHOBUTENbHbIX peakuui
N peakumi noHHoro obmeHa
N packpbiBaTb UX CYyLLHOCTb
C NMOMOLLbIO 3NTIEKTPOHHOIO
©anaHca 1 MOHHBbIX
ypaBHEHUN.
XapaktepunsoBaTb BMaHne
HemMeTanmnoB N nx
COEeVIHEHMNI Ha XUBble
OpraHu3mbl; ONUcCbIBaTb
NPUMEHEHNE B PasfNNYHbIX
obnacTsx npakTnyeckom
AeAaATenbHOCTU YenoBeka.
MoaTteepxaaTb
CylLLlecTBOBaHMe
reHeTU4YEeCKOn CBA3N Mexay
HeopraHn4YecknmMm
BellecTBaMu C MOMOLLbIO
YpaBHEHNN COOTBETCTBYHOLLNX
XUMUNYECKUX peaKLn.
MpoBoaUTL peakuuu,
nogTeepXxagatoLime
KayeCTBEHHbI COCTaB
BELLeCTB;

pacno3HaBaTb OMbITHbIM
NyTEM aHWOHBDI,

https://resh.edu.ru/subject/
lesson/2447/start/

https://resh.edu.ru/subject/
lesson/2446/start/

https://academy-
content.myschool.edu.ru/l
esson/aled8c0e-7c1d-
4ed6-8fe0-5185¢cc132628

https://resh.edu.ru/subject/
lesson/5913/start/151347/




61

CoeagnHeHus
asoTa

62

A3oTucTtaga
1 a30THas KUCIOTbI
M NX conu

63

docdop

64

CoeagnHeHus

docgopa

65

Yrnepog

66

CoeguHeHus
yrnepoga

67

MpakTuyeckas
pa6oTta Ne 4.
PeweHune
3KcnepuMeHTanb
HbIX 3a4ay no
Teme
«lranoreHbI»

68

MpakTu4yeckasn
pa6oTa Ne 5.
PeweHue
3KcnepuMmeHTanb
HbIX 3aga4 no
Teme «Cepa u eé
coeAMHeHUA»

69

MpakTnyeckas
pab6oTa Ne 6.
PeweHne
3KCnepumMeHTanb
HbIX 3a4ay no
Teme «A30T,
c¢occhop n nx
coeguHeHus»

A30T1. HaxoxgeHue

B Npupoae, cnocoobbl
nonyveHus, guandeckmne
N XMMUyeckue

cBourcTBa. AMMMaK,
HUTpuAbl. Okenapl asoTa.
A30TUCTas 1 a3oTHas
KUCNOTbI N NX CONW.
OcobeHHOoCTH CBOMCTB
a30THOW KNCIOTHI.
[MpumeHeHne a3oTa 1 ero
coeNHEeHNN. A30THble
yaobpeHus.

docgop. HaxoxpeHne

B Npupoae, cnocoobbl
nonyveHusi, pusmnyeckmne
N XMMUYEeCKne CBONCTBA.
docdhunabl 1 pochuH.
Oxkengbl docdopa,
docdopHas kucnota n eé
conn. MemacgpocpopHas
u rnupogocopHas
Kucriomsl, ghocghopucmasi
u ¢pocchopHosamucmas
kucromel. NpumeHeHne
docdopa u ero
coenHeHun. PocdopHble
yaobpeHus.

Yrnepog, HaxoxgeHue

B Npupoae, annoTponHbie
Mogudmkaumn. drnsndeckme
N XMMMYECKNE CBOMCTBA
NPOCTbIX BELLECTB,

NPUCYTCTBYIOLLME B BOOHbIX
pacTBopax.

Habntogatb n onuckiBaTb
AEMOHCTPaLMOHHbLIN
3KCMNEPUMEHT;
CaMOCTOSATENbHO
nnaHMpoBaTb, NPOBOAUTL

N OMNUCbIBATb XUMUYECKUI
aKcnepumeHT (nabopaTtopHble
N npakTn4eckune paboThl);
npeacTaBnATb pesynbTaThbl
XUMUYECKOro 3KCNepumeHTa
B bopMe 3anvcu ypaBHEHUN
COOTBETCTBYHLLNX peakLmmn
W genartb BbIBOAbI HA UX
OCHOBE.

CnepoBaTtb npasuiam
NONb30BaHUS XUMUYECKOWN
nocyaon n nabopatopHbIM
obopynoBaHuem.
MpoBOAUTL BbIMMCNEHUS NO
YPaBHEHUAM XMMNYECKMX
peakunin.

CamocTtoaTenbHO
nnaHMpoBaTb

N OCYLLECTBIATb CBOIO
No3HaBaTESbHYLO
OeATenbHOCTb; MPUHUMATb
aKTUBHOE y4yacTune

B rpynnoBown y4ebHom
nesTenbHOCTH

https://resh.edu.ru/subject/
lesson/5913/start/151347/

https://academy-
content.myschool.edu.ru/I
esson/7¢c19b0ba-7815-
4db3-86f4-d0ac5b740b3b

https://academy-
content.myschool.edu.ru/l
esson/7¢c19b0ba-7815-
4db3-86f4-d0ac5b740b3b

https://academy-
content.myschool.edu.ru/l
esson/7¢c19b0ba-7815-
4db3-86f4-d0ac5b740b3b




70

KoHTponbHas
paboTa no teme
«HemeTannbi»

06pa3oBaHHbIX YrNEePOAOM.
Okenpg yrnepoga(ll), okena
yrnepoga(lV), yronsHas
KucnoTa n eé conu.
AKmueupo8aHHbIl y20rib,
aocopbuyusi. QynnepeHsl,
epaghbeH, yarnepodHnle
HaHompy6ku. lNpumeHeHne
MPOCTbIX BELLECTB,
obpa3oBaHHbIX YrNepoaomMm,
N ero COeaANHEHUN.
KpemHuin. HaxoxageHue

B Npupoae, cnocoobbl
nonyveHusi, pusmnyeckmne

N XMMUYEeCKne CBONCTBA.
Okeng kpemuuna(lV),
KpeMHMeBas KMCnoTa,
cvnukaTtbl. NMpumeHeHne

KPEMHUSA U ero COeaUHEHUN.

Crekno, ero nonyyeHue,
BMAbI CTEKNa.
HemoHcTpauun

1. O6pasubl HEMETanNNoB.
2. ['opeHune cepbil,
docdopa, xenesa, marHms
B KMCnopoae.
NabopaTtopHbie onbIThbI

1. KauecTBeHHble peakuun
Ha HeopraHM4yeckne NOHbI
N KaTMOH Bogopoaa.

2. MNonyyeHne n cobmpaHue
rasos.

BbluucneHus

— Macchl BELLIECTBA Unun

https://resh.edu.ru/subject/

lesson/2068/start/




obbEéma rasos rno
N3BECTHOMY KONMYECTBY
BellecTBa, Macce Unm
06bEMy 0aHOro 13
y4YacTBYHOLMX B peakuun
BELLEeCTB;

— Maccbl (06bEMa,
KONnuM4yecTBa BelecTBa)
NPOAYKTOB peaKuuu, ecnum
OOHO U3 BellecTB MMeeT
npuMecH;

— Maccbl (06bEMa,
KonuyecTBa BeLecTBa)
npoaykTa peakumu, ecnm
O[HO 13 BeLLEeCcTB JaHo

B BMAe pacTBopa

C onpeaenéHHon MaccoBom
Aonen pacTBOPEHHOIO
BelLlecTBa;

— OONU BbiXoaa
NPOAYyKTa peakuum ot
TeopeTU4YeckKkmn
BO3MOXHOIO

71

NonoxeHne
MeTannos

B Nepuogunyeckon
cucteme
XUMUYECKNX
3M1EMEHTOB

72

OcobeHHoCcTH
CTPOEeHUS
SNEKTPOHHbIX
obonoyek atomoB
MeTarnnos

[MonoxeHne meTtannos

B Nepunogunyeckon cucteme
XUMUYECKNX SNIEMEHTOB.
OcobeHHOCTU CTpOoeHUs
9NEKTPOHHbIX 06onoyek
aToOMOB METarnsoB..
Pacnpocmpa+HeHue
XUMUYECKUX 3/1IEMEHMO8-
Memarnos 8 3eMHoU Kope.
Obwue usmnyeckne
CBOMCTBA MeTannos.

PackpbiBaTb cMbICh
N3ydaembIX NOHATUN
(BblAENSATH UX XapaKTepHble
NPU3HaKN) N MPUMEHSITb 3TU
MOHATUSA NP ONMCaHUN
cocTaBa M CTPOEHMS
HeopraHM4ecknx BeLlecTsB,
ANsa 06bACHEHNS OTAENbHbIX
haKkToB 1 ABNEHNN.
O6bacHATL 00LKne
3aKOHOMEPHOCTU

https://resh.edu.ru/subject/
lesson/3493/start/151213/

https://academy-
content.myschool.edu.ru/l
esson/a0d5bd16-683e-
4a1e-8073-70c604e9c862




73

Obuwwue
domsnyeckume
CBOMCTBA
MeTannos

74

MpumeHeHne
MeTansos B ObITy
N TEXHUKE

75

CnnaBbl MeTanmos

76

ONEKTPOXNMMYECK
nn psag
HanNpsH>KeHun
MeTannoB

77

O06Lwume cnocoobbl
nony4eHus
MeTannos

78

Kopposus
MeTannos

79

Obwas
XapakTepucTuka
meTannos |A-
rpynnbl
Mepuogunyeckomn
CUCTEMBI
XUMUYECKNX
3M1EMEHTOB

80

Hatpui n kanvi:
nonyyeHue,
domamnyeckme

N XNMU4eckme
CBOWNCTBA,
npUMeHeHne
NPOCTbIX BELLECTB
N NX COeanHEHUN

MpumeHeHe meTannos
B O6bITy U TexHuke. Cnnasbl
MeTannos.
ONEKTPOXNMMYECKNI PSg
HaNpsHKeHU MeTansos.
O0bwume cnocoobbl
nony4YeHnst MeTansios:
rmgpomeTannyprus,
nMpomeTannyprus,
aneKTpomeTansyprus.
[MoHsATME O KoppPO3UK
mMeTannoB. Cnocobbl
3aLNUTbl OT KOPPO3UN.
O6Lwasa xapaktepucTuka
meTannos |A-rpynnbl
Mepuoanyeckon cnctemol
XMMUYECKMX 3NTIEMEHTOB.
Hatpui n kanui:
nonyveHve, usmyeckne
N XMMUYEecKne CBONCTBA,
NpUMEHEHNE NPOCTbIX

BELLECTB U UX COEeONHEHUN.

O6Lwasa xapakTepucTuka
meTannos ||A-rpynnbl
Mepuoanyeckon cnctemol
XUMUYECKMX SNIEMEHTOB.
Maruum n kanbuun:
nony4dexHue, dumsmyeckue
N XMMUYECKME CBONCTBA,
NPUMEHEHNe NPOCTbIX

BELUECTB U UX COEQNHEHUN.

YKécTKoCTb BOAbI
1 cnocobbl eé ycTpaHeHus.
AnOMUHUI: nonyyeHne,

B M3MEHEHUN CBONCTB
3N1IEMEHTOB-METarnMoB N nx
COeINHEHUI C Y4ETOM
CTPOEHUSA NX aTOMOB

N NONOXEHNS

B Nepuogunyeckon cucteme
XnMmnyeckmx anemeHTtos [1. U.
MeHpeneesa.
XapaktepusoBaTb
(onuceiBaTth) obLwime
XUMUYECKME CBONCTBA
METanmoB, X BaXXHENLLNX
coeaVHeHUN, noaTBepXxaas
3TO onMcaHue npumMmepamm
ypaBHEHUN
COOTBETCTBYHOLLMX
XUMUYECKUX peaKkLnii;
NpUMeHeHNe MeTannoB

B pa3nn4yHbIx obnacrax
NpakTU4YeCKON AeATEeNbHOCTU
yernoBeka, a Takxke
ncnonb3oBaHue nx Ans
cO34aHNA COBPEMEHHbIX
MaTepuanoB U TEXHOMOMUMA.
OnucbiBaTb cnocobbl 3aLlnTbI
MeTansnoB OT KOPPO3UM.
PackpblBaTb CYLHOCTb
OKUCNNTENbHO-
BOCCTAHOBUTENbHbIX peakumi
nocpeacTBOM COCTaBIEHUS
3MeKTpoHHOro 6anaHca aTmx
peakumin.

MpoBoanTb peakumn,
noaTBepXxagaroLime

https://resh.edu.ru/subject/

lesson/3534/start/151266/

https://resh.edu.ru/subject/

lesson/5814/start/151239/

https://resh.edu.ru/subject/

lesson/4961/start/151293/

https://resh.edu.ru/subject/

lesson/3479/start/151187/

https://resh.edu.ru/subject/

lesson/3514/start/151429/

https://resh.edu.ru/subject/

lesson/3479/start/151187/

https://resh.edu.ru/subject/

lesson/5814/start/151239/




81

O6was
XapakTepuctmka
meTtannos lIA-
rpynnbl
Mepuogunyeckomn
CUCTEMBI
XUMUNYECKNX
91IEMEHTOB

82

Marnumn

W Kanbumn:
nonyyeHue,
domsnyeckume

N XUMU4Yeckme
CBOWCTBA,
npUMeHeHne
NPOCTbIX BELLECTB
N NX COeaNHEHUN.

83

ANOMUHNIA:
nonyyeHue,
domsnyeckume

N XUMUYeckme
CBOWCTBA,
npuMeHeHne

84

O0bwas
XapaKTepucTuka
MeTannos
NOOOYHbIX
noarpynn (b-rpynn)
lNepnogunyeckon
CUCTEMBI
XUMNYECKNX
3NIEMEHTOB

85

Xpom

86

MapraHey,

du13MYECKME N XUMUYECKNE
CBOWCTBA, NPUMEHEHNE
NPOCTOro BeLLEeCTBA N ero
coeiHeHU. AM(oTepHble
CBOMCTBAa OKCcuaa

N rmgpokcnaa antoMuHus,
rMOPOKCOKOMMITIEKCHI
antoMuHNA.

OO6Lwas xapakTepucTtumka
MeTannoB NOBOYHbIX
noarpynn (b-rpynn)
[Mepunogmyeckon cucTemsl
XUMUYECKNX 3MIEMEHTOB.
dunsnyeckne n XMmmn4eckmne
CBOWCTBA XpoMma 1 ero
coeanHeHun. Okenabl

n rmgpokengbl xpoma(ll),
xpoma(lll) n xpoma(Vl).
Xpomatbl 1 AguXpomaTbl, UX
OKMCnNTENbHbIE CBOMCTBA.
[Mony4yeHne n NnpuMeHeHne
Xpoma.

dun3nyeckne n XMMmmn4eckmne
CBOWMCTBaA MapraHua u ero
coeguHeHnn. BaxkHenwme
coeanHeHua mapraHua(ll),
mapraHua(lV), mapranua(Vl)
n mapradua(VIl).
MepmaHraHat kanus, ero
OKMCNNTENbHbIE CBOMCTBA.
dunsnyeckne n XMmmn4eckmne
CBOWCTBA Xenesa n ero
coegnHeHun. Okenapbl,
rmapoKkcuabl U Conu

XapaKTepHble CBOMCTBA
n3yyaeMblX BELLECTB,
pacrno3HaBaTb OMbITHbIM
NyTEM MOHbI METAsSIOB,
coaepalumecs B BOOHbIX
pacTBopax.

MpoBoaMTL N oNMcCbIBaTL
XUMUYECKNIA IKCNEPUMEHT
(nabopaTopHbie

N NpakTuyeckne paboThbl);
NpeacTaBnNATb pe3ynbTaTbl
XMUMUNYECKOrO 3KCNepumMeHTa
B doopMme 3anncu ypaBHEHWN
COOTBETCTBYHIOLLNX peakumi
N genaTtb BbIBOAbI HA UX
OCHOBeE.

CnepoBaTb npasunam
NONb30BaHUS XUMUYECKOWN
nocyaon n nabopatopHbIM
obopynoBaHuem.
MpoBOAUTL BbIYMCIIEHMS MO
YPaBHEHUAM XUMUYECKMNX
peakunin.
CamocTtoaTenbHO
nnaHMpoBaTb

N OCYLLECTBMATb CBOIO
No3HaBaTESbHYLO
AenTenbHOCTb; NPUHUMATb
aKTUBHOE y4yacTune

B rpyrnnoBown y4ebHom
nesTenbHOCTH

https://resh.edu.ru/subject/
lesson/5814/start/151239/

https://academy-
content.myschool.edu.ru/l
esson/e7{f8162-0d4d-
4018-b9f7-422c3e710750

https://resh.edu.ru/subject/
lesson/5814/start/151239/

https://resh.edu.ru/subject/

lesson/3534/start/151266/




87

MepmaHraHat
Kanus

88

Keneso

89

Meab

90

UnHk

91

MpakTuyeckas
pabota Ne 7.
PeweHune
3KCnepuMeHTanb
HbIX 3a4ay no
Teme «MeTannbl
rnaBHbIX
noarpynn»

— o — ] —h

92

MpakTu4yeckas
paGoTta Ne 8.
PeweHune
3KcnepuMeHTanb
HbIX 3a4aJ no
Teme «MeTannbl
No6oYHbIX
noagrpynn»

93

KoHTponbHas
paboTta no teme
«MeTannbi»

xenesa(ll) n xenesa(lll).
[Mony4yeHne n NnpuMeHeHne
Xernesa v ero cnriasos.
Megb: nony4veHwue,
dom3nyeckme n Xummn4eckmne
CBOWCTBA, NPUMEHEHNEe
NpOCTOro BeLecTsa u ero
coeJUHEHWUN.

LivHK: nonyyeHwe,
dusnyeckne n xummnyeckmne
CBOWCTBA, NpUMEHeHNe
NPOCTOro BeLecTsa 1 ero
coegnHeHnin. AMdoTepHble
CBOMCTBA okcuga

N rmapokemnaa UnHka,

r’MOPOKCOKOMIJIEKCbI LIMHKA.

deMoHcTpauum

1. Konnekuyna «Metannsbl
N CnnaBbl».

2. Bsaumopencteune
LLEMNOYHbIX

N WEeno4YHo3eMerbHbIX
MeTansioB ¢ BOAOMN
(BO3MOXXHO UCMOSIb30BaHWe
BMaeomaTepuanos).
NabopaTopHble onbITbI
1. B3anmopenctsue
rMOpPOKCNOO0B antOMUHUS

N UMHKa C pacTBopamMm
KUCIOT U LUENOYEN.

2. KayecTBeHHbIE peakumm
Ha KaTMOHbI MeTanmnos.
BbluucneHuns

— macchl (06bEMa,

https://academy-
content.myschool.edu.ru/l
esson/6545ec44-34c¢5-
43f6-826b-a648d7d6fef7

https://academy-
content.myschool.edu.ru/I
esson/6545ec44-34c¢5-
43f6-826b-a648d7d6fef7

https://academy-
content.myschool.edu.ru/l
esson/0f59d4f0-199b-
40f4-ae5f-81026ff23780




KONnuyecTBa BeLlecTBa)
npoayKTa peakunn, ecnm
OAHO 13 BeLLEeCTB AaHO

B BMAe pactBopa

C onpeaenéHHon MaccoBom
Aonen pacTBOPEHHOIo
BELLeCTBa U nmeeT
npumecy;

— macchbl (06béma,
KonuyecTBa BeLecTBa)
npoaykTa peakumu, ecnm
OAHO 13 BELLECTB 4aHO

B BMAE pacTBopa

C onpeaenéHHon MaccoBom
Aonen pacTBOPEHHOIO
BELLIECTBA;

— [OnV BbiXOAa NpoayKTa
peakumm OT TEOPETUYECKN
BO3MOXHOIO

Utoro no paspeny

54

Xumuna m Xun3Hb (9 4.)

94

Pornb xumun B
pasBuUTUN
yerioBeyecTBa

95

MNonaTtne

O Hay4HbIX
mMeToaax
NO3HaHUA

N MeToaosiorum
Hay4HOro
nccnegoBaHus

Ponb xumnm B o6ecneyeHun
YCTONYMBOro pasBuUTUS
YyenoBeyecTBa.

MoHATNE O HaYYHbIX
MeToAax No3HaHUs

M MeToA0MNOorMN Hay4HOro
nccnenoBaHus.

Hay4yHble npuHUMnbI
opraHu3aLnmn XMMmM4Yeckoro
npoussoacTBa.

PackpbiBaTb ponb Xumum

B peLUEeHUN SHEPreTUYECKnX,
CbIPbEBbIX M 9KONOMMYECKNX
npobnem yenoseyecTsa,
ONMCbIBaTb OCHOBHbIE
HanpasBneHus pa3BnUTUs
XMMUNYECKOW HayKu

N TEXHOSOMN.

MpumeHaTbL Nnpasuna
©e3onacHoro obpalyeHust

https://resh.edu.ru/subject/

lesson/3504/start/151485/

https://resh.edu.ru/subject/
lesson/3514/start/151429/

https://academy-
content.myschool.edu.ru/l
esson/f5999557-18c8-
4853-83a0-588bf830407a




96

MpombIWNEHHbIE
cnocobOsbl
nony4eHus
BaXKHEULLINX
BELlecTB

97

Xumma m
OKpyXatoLas
cpena

98

XUMnsa 1 340poBbLE
yernoseka

99

XvumMunsa num

100

BbiTOoBag xmmumsa

101

Xnmmsa B ceribCkom
X0391CTBe

[MpoMmbILWNEHHbIE CNOCOOLI
NoSTyYEeHUs1 BaXXKHENLLINX
BeLecTB (Ha npumepe
npon3BoACTBa aMMMaka,
CEPHOM KNCMOTHI,
MeTaHona).
[MpoMmbILWNEHHbIE CNOCOOLI
nosly4eHnst MeTansnoB

N cnnaBoB. XMMUYeCKoe
3arpsAsHeHne oKpyXatoLen
cpeapbl U ero nocneacTBuS.
[Npobrema nepepabomku
omxo008 U noboYHbIX
rnpodykmos. Ponb xummn
B obecneyeHnmn
3HepreTn4eckomn
6esonacHocTu. lNpuHyunbI
«3€eN1EHOU XUMuU».

XUMna n 300poBbe
yernoBeka. JlekapCTBEHHbIE
cpenctsa. [lpasuna
NCNosib30BaHNSA
NeKapCTBEHHbIX
npenapaToB. Ponb xnmumn
B pa3BUTUN MEANLMHbI.
XUMUS NULLN: OCHOBHbIE
KOMMOHEHTHI, NULLIEBbIE
pobaskn. Ponb xumumn

B obecnevyeHnn nuLieBomn
©esonacHocTw.
KocmeTnyeckne

1 napdromMepHble cpeacTaa.

BeiToBasa xumu4. NMpasuna
B6esonacHoro

C BellecTBamu,
NCNonb3yemMbIMuU

B NOBCEAHEBHOW »KU3HM,

a Takke npasuna
©e3onacHoro nosegeHns

B Lienisx coepexenuns
3[10POBbS 1 OKpYXatoLlen
NPUPOLHON cpeabl; MOHMMaTb
OMNacHOCTb BO3OENCTBUA Ha
XUBble OpraHn3mMbl
onpenenéHHbIX BeWwecCTs,
cmblicn nokasatens MNAK,
NOSAACHATbL Ha NpuMepax
cnocobbl yMEHbLUEHUS

N NpeaoTBpaLLeHNst BpeaHOoro
BO34eNCTBUSA onpeaesi€HHbIX
BEeLleCcTB.

AHanmManpoBaTtb U KPUTUYECKM
OLleHMBaTb MH(OopMaLMIo,
CBSI3aHHYI0 C XMMUYECKNMU
npoueccammn n nx BInaHNEM
Ha COCTOSIHME OKpYXKatoLLen
cpeabl.

Mcnonb3oBaTb NONyYeHHbIE
3HaHUA 1 NpeacTaBreHus

0 cdepax AesaTenbHOCTH,
CBSI3aHHbIX C HAayKOM

N COBPEMEHHbLIMU
TEXHOMNOMMSIMU, Kak OCHOBY
Ansi opueHTauum B Bolbope
cBoen Byayuien
npodgeccnoHanbHON
AeATeNnbHOCTH.

https://resh.edu.ru/subject/
lesson/3504/start/151485/

https://resh.edu.ru/subject/
lesson/4823/start/

https://resh.edu.ru/subject/
lesson/3504/start/151485/

https://academy-
content.myschool.edu.ru/I
esson/acd826c¢f-ba2d-
49db-b216-ef7c26a84728




NCnonb30BaHMs CPeacTB
ObITOBOM XMUK

B NMOBCEAHEBHOW XXN3HW.
XUMns B CTPOUTENLCTBE.
BaxHenwwme ctpoutenbHble
mMaTtepuansl (LEMEHT,
6eToH).

XMUSI B CENbCKOM
xozancTtee. OpraHnyeckume
N MUHEparnbHble
yaobpeHus.

CoBpeMeHHble
KOHCTPYKLMOHHbIE
MaTtepuanbl, Kpacku,
CTEKINOo, KepamuKa.
Mamepuanbi 0ns
3J71IEKMPOHUKU.
HaHomexHornoauu

Mcnonb3oBaTb CUCTEMHbIE
XUMUYECKME 3HaHUA Ons
obbsAcHeHNA

N NPOrHO3MPOBaHUS SABNEHWUMN,
NMEILLINX eCTECTBEHHO-
Hay4HYO Npupoay,
NPOrHo3npoBaTh,
aHanuanpoBaTb U OLEeHUBaTb
C No3nunn

aKonorn4yeckom 6esonacHocTn
nocneacTensa ObITOBOMN

N NPON3BOLCTBEHHOMN
AeAaATenbHOCTU YeroBeka,
CBSI3aHHOM C nepepaboTkomn
BEeLLlEeCTB; MCNONb30BaTb
Nnosly4YeHHble 3HaHUA ONS
NPUHATUSA TPAMOTHbIX
peLleHnin B CUTyaumnsx,
CBS13aHHbIX C XUMUEWN.

102 | UToroBas 1 https://academy-
KOHTpONbHas content.myschool.edu.ru/l
pabota esson/b8e4d657-2¢cc7-

4860-8583-9f76edc8a59f
nUTOro 102

KoHTponbHble paboTbl C KpUTEPUSIMU OLIEHMBaHUA NpeAacTaBneHbl B MpunoxeHuu 1.

JTabopaTopHble U NpakTU4eckne paboTbl C UHCTPYKLMAMU npoBeaeHus B YMK.
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