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MNOACHUTEJIbHASA 3ANMNCKA

Paboyass nporpamMmMa no XUMMM Ha YPOBHE CpedHero
obuiero obpasoBaHusa pa3paboTaHa Ha ocHoBe PenepasbHOro
3akoHa o1 29.12.2012 Ne 273-®3 «06 obpasoBaHun B
Poccuinckon  ®epepaunn», TpeboBaHMn K  pesynbTaTaM
0OCBOEHUA  hegepasbHOM  obpas3oBaTeNbHOM  MPOrpamMMbl
cpenHero obuero obpasoaHua(®OlN COO), npeacTaBAeHHbIX B
®epepasbHOM rocygapCcTBEHHOM obpa3oBaTeNbHOM CTaHAapTe
COO, c y4yétom KoHuenuum npenogaBaHusa y4yebHoro npegmeta
«XuMns» B 0obpa3oBaTesibHbIX OpraHM3auunax Poccumnckon
depepauunm, peanm3yloWmMx  OCHOBHble  obpa3oBaTesibHble
NpOrpaMmbl, M OCHOBHbIX MOJSIOXeHUN «CTpaTernn pasBuTUA
BoCcnuTaHna B Poccunckon depepaumm Ha nepuog no 2025
roga» (PacnopshxkeHue llpasutensctBa PO oT 29.05. 2015 Ne
996 - p.).

XuMua Ha ypoBHe yrnybnéHHOro wu3yyvyeHuUs 3aHMMaeT
BaXKHOE MeCTO B CUCTEME eCTeCTBEHHO-Hay4Horo obpasoBaHuA
yyawmxcsa 10-11 knaccos. WN3yyeHne npenmeTa, peasnsyemoe B
ycnoBusax aAnddepeHUnpoBaHHOro, npotuabHOro oby4yeHus,
NPU3BaHO obecneynTb obLeobpa3zoBaTesibHYIO 7
0bLWeKybTYPHYIO nogroToBKY BbINMYCKHNKOB LLIKOJIbI,
Heobxoaumylo ANna agantaumm ux K ObICTPO MEHSALWMMCS
YCNOBUSIM XWU3HM B COUMYME, a Takxe [Osa npoaosKeHus
obyyeHunsa B opraHm3aumax npodheccnoHanbHoro obpasosaHuns, B
KOTOPbIX XMMUSA ABNSETCH 0O4HOM N3 MPUOPUTETHbLIX OUCLMMINH.

B nporpamme no xMMum HasHavyeHune npegMeTa «XUMUS»
nosly4aeT nogpobHy WHTepnpeTauntd B COOTBETCTBUM C
OCHOBOMOJIaraoLWmmm NONOXKEHNAMU ®droc COO 0
B3aMMOODYCNOBNEHHOCTN Uenen, coaepxaHus, pe3ynbLTaTos
obyyeHna n TpeboBaHMN K YPOBHIO MOAFOTOBKW BbIMYCKHWKOB.
CBnOeTesIbCTBOM TOMY SBJIAIOTCA Cllefyolmne BbINOJHAEMbIe
NPOrpaMMoin No XMMnm yHKLMN:
NHMOPMALMOHHO-MEeTOoaMYecKas, peanvsauuns KOTOpPOM
obecneymBaeT  noayyYyeHMe  NpencTaBieHUs O  Lensx,
cogep)XaHun, obwen cTpaTernn obyvyeHus, BOCMUTAHUSA W
pa3BuTUA oby4aloWwmxcs cpeacTsaMy npegMmeTta, M3y4aemoro B
PaMKax KOHKPETHOro npouns;



OpraHM3aUMOHHO-NNaHUPYOWasa, KoTopasa npegycmaTpuBaeT
onpepneneHue: NPUHLNNOB CTPYKTYPMPOBaHMSA "
NOCNe0BaTE/IbHOCTY n3yyeHns  yy4ebHoro - MaTepuana,
KOJIMYECTBEHHbIX W  KAYeCTBEHHbIX €ro  XapakTepucTuk;
NoOX04OB K  (DOPMUPOBAHUIO  COAEP)XaTeslbHOM  OCHOBBI
KOHTPONS M OUEHKM  obpa3oBaTe/lbHbIX  OOCTUXKEHUN
obyyaloWMXcs B paMKax WTOroBon aTTecTaumm B dopme
eMNHOro rocyapCTBEHHOr0 3K3aMeHa Mo XUMuun.

Mporpamma ans yrnybnéHHoro nyvyeHns XmuMmnn:
yCTaHaB/AMBaeT WHBAPWAHTHOE MpeaMeTHOe COoAepXXaHue,
obsizaTenbHoOe ONs M3YYEeHUS B pPaMKax OTAefbHbIX npodunen,
npeaycMaTpUBAET pacrnpefesieHne u CTPYKTYpupoBaHue ero no
KJJaCCaM, OCHOBHbIM COAep XaTesbHbIM IMHUAM/pa3aenam Kypca;
NaéT npuMepHoe pacnpegeneHne  y4ebHOro  BpEMEHMH,
PEKOMEHOYEMOr0 ONS U3YYEHNS OTAESbHbIX TEM;
npennaraeT NPUMEPHYD  MNOCAefoBaTeNIbHOCTb  U3YYeHUS
y4yebHOro MmaTtepuana C y4ETOM JIOFMKK MOCTPOEHMA Kypca,
BHYTPUNPEAMETHbIX N MEXMNPEeAMETHbIX CBA3EN,
0AET METOONYECKYI0 UHTEpNpeTaunio Lenen n 3agad nsyyveHus
npeameTa Ha YraybnéHHoOM YpoBHE C YYETOM COBPEMEHHbIX
NpuopuTETOB B CUCTeMe cpeaHero obuwero obpa3oBaHus,
COAEPXXATENIbHON XapaKTEPUCTUKM MNNAHMPYEMbIX Pe3ysbTaToB
OCBOEHUA OCHOBHOM 06pa3oBaTesIbHON MPOrpamMmbl CpegHero
obwero  obpasoBaHMA  (IMYHOCTHLIX,  MeTanpeaMeTHbIX,
NpegMeTHbIX), @ TakXe C YYETOM OCHOBHbIX BMAOOB Yy4ebHo-
NO3HaBaTeNbHbIX AENCTBMA  0Oy4alolleroca Mo OCBOEHUIO
cogepXxaHua npegMeTa.

[0 BCEM Ha3BaHHbIM MNO3ULMSM B MNpPOrpaMme Mo XMMUK
NpeaycMoTpeHa MPeeMCTBEHHOCTb C O0OyyYeHMeM XuMMUM Ha
YypOoBHE OCHOBHOro obuiero obpa3oBaHus. 3a npeaenamu
YCTAHOBNEHHOW nporpamMmMon nNo  xuMunm  obs3aTeNbHON
(MHBapuMaHTHOM)  COCTaBAAOLWENn  codepXaHusa  y4yebHoro
npeameTa «XMMUS» OCTAE€TCA BO3MOXHOCTb Bblbopa ero
BapUaTMBHOW COCTaBAAIOLWEN, KOTOPas O0/KHa onpeaensaThCs B
COOTBETCTBUM C  HaMpaBNEHMEM  KOHKPETHOro npoduns
obyyeHus.



B cooTBeTCTBMN C KOHUENTYyasibHbIMK noJsioxxeHuammn OFOC
COO o0 Ha3HavyeHun npeameToB 6a30Boro u yraybnéHHoro
YPOBHEN B cucteme AauddepeHUnpoBaHHoOro obyyeHns Ha
YpOBHEe cpeaHero obuwero obpa3oBaHMS XUMUA Ha YpPOBHE
yrnybnéHHoro - M3y4yeHUd  HanpaBfieH Ha  peanusauunio
NPeeMCTBEHHOCTM C  Moc/edylwmm  3TanoM  MNoJlyYyeHus
XUMMYeCKoro obpa3oBaHUA B paMKax W3y4eHUs cneumanbHbIX
€CTECTBEHHO-HAY4YHbIX N XUMUYECKUX OUCUUNIMH B BYy3ax W
opraHm3aunsax cpegHero npodeccnoHanbHoro obpasosaHus. B
3TOM CBSA3N W3yYeHue npegMmeTa «XUMUS» OPUEHTUPOBAHO
NPEenMyLLLECTBEHHO Ha paclmnpeHune " yrnybneHune
TEOPETUYECKON W MNPAKTUYECKOW MoAroTOBKM 06y4vatoLmnxcs,
BblOpaBLINX onpenenéHHbin Npoduab 0by4eHns, B TOM 4ucie
NepCcnekTUBOW  MoCiedylowero  noJiydeHns  XUMUYECKOro
obpa3oBaHuA B opraHmM3aumsx NpogeccMoHasibHOro
obpa3oBaHusa. Hapsgy ¢ 3Tum, B ceeTe TpebosaHmn ®roC COO k
NJaHNPYyEMbIM pesynbTaTam OCBOEHUS dhenepasibHON
obpa3oBaTeNbHON NporpamMmbl cpeaHero obuwiero obpa3oBaHUS
N3yyvyeHme npeameTa «XMMUA» OPUMEHTMPOBAHO TaKXe Ha
pelleHmne 3ada4y BOCMUTAHMA W COLMANLHOIMO  PasBUTUA
obyyatomxcs, Ha hopMmpoBaHue y HX
obwenHTenneKkTyanabHbIX YMEHUN, YMEHUA paunoHanM3aunm
y4yebHoro Tpyna W 000OWEHHBLIX CNOCOOOB AesATeNbHOCTH,
NMEKLLNX MEXANCUUNIMHAPHBIA, HaANPeaMETHbIAN XapakTep.

CocTaBnswowmmn  npegmeta  «XUMUS»  Ha  YPOBHe
Yyray0NEHHOr0 WM3y4YeHUa ABAAKOTCA  YraybnéHHble Kypcbl -
«OpraHumyeckas xumusa» n «0buwaa n HeopraHN4eckas XUMUS».
Mpyn onpegeneHnn noaxonoB K OTOOPY U CTPYKTYpPHOM
opraHm3aumm cogepXaHusa 3TUX KypcoB B MporpaMMme rno Xxmmmm
3@ OCHOBY npuHATHl nonoxeHna GrocC COO o pasanyuax
6a30B0ro 1 yrny6aEHHOr0 ypoOBHEN M3y4YeHUs npeaMeTa.

OcHoBy copep)XaHua KypcoB «OpraHmyeckass XMMuUs» U
«0bWan N HeopraHMYyeckas XMMuUsa» COCTaBASET COBOKYMHOCTb
NPeaMETHbIX 3HaHWA W YMEHWN, OTHOCAWMXCA K BOa3oBomy
YPOBHIO M3Yy4YeHMs rnpenmeTa. ITa CcUCTeMa 3HaAHWUA nony4aeT
onpenenéHHoe TeopeTnYeckoe [OMOJIHEHME, M03BoAdALLEe
OCO3HaAHHO OCBOUTb CYLECTBEHHO 6onbLunn 06beEM



(hakToNOrMyeckoro Matepuana. Tak, Ha yrnybnéHHom ypoBHe
n3yyeHns npegmeta obecneyeHa BO3MOXHOCTb 3HAYUTESIbHOIO
yBennyeHnss ob6bEMA 3HAHUN O XUMUYECKUX 3SeMEeHTax W
CBOMCTBAX WX COeOMHEHMA Ha OCHOBE paclupeHus wu
yrnybneHns  npenctaBAeHMW O CTPOEHWW  BeLWecTBa,
XUMNYECKON CBA3M N 3aKOHOMEPHOCTAX MPOTEKaHUs peakuunu,
pacCMaTpPMBAEMbIX C TOYKU 3PEHUA XUMUYECKOW KUHETUKU W
TepMoANHaMUKKN.  3yvyeHne Mepuogmnyvyeckoro  3akoHa U
[epnoanYeckon CUCTEMbI XUMUYECKUX dN1eMeHTOB DasnpyeTcs
Ha COBPEMEHHbIX KBAaHTOBOMEXaHWYeCKMX MpencTaBsIeHNAaxX o
CTPOEHUN aTOMa. XUMUYECKasd CBA3b ODOBACHAETCS C TOYKU
3pEHNS JHEpPreTU4eCcKUx Wu3mMeHeHunm npu eé€ obpaszoBaHun "
paspyLleHnn, a TakKXe C TOYKW 3pPeHUd MexaHW3MOB eé
obpa3zoBaHua. W3yyeHMe  TUMNOB  peakuUUn  OOMOJIHAETCS
hopMUpOBaHMEM NpPeacTaBieHM 00  31EeKTPOXUMUYECKUX
npoueccax 1 3N1eKTpoJin3e pacnsaBoB M PacTBOPOB BewlecTs. B
KypCe OpraHm4yeckom XMMuUM MNpu pPacCMOTPEHUN PeakLMOHHOWN
CrnocobHOCTK coeauHeHun ypenseTcs ocoboe BHUMaHMe
BonpocaM 06 3NeKTPOHHbIX 3pdekTax, 0 B3aUMHOM BIAUSAHUK
aTOMOB B MOJIEKYJIaX M MexaHU3Max peakLunm.

Ocoboe 3Ha4YyeHMe MMeeT TO, YTO Ha codepXaHue KypcoB
XM - yrnybnéHHOro  ypoBHA  M3yYeHUs AN KJ1acCoB
onpeaenéHHoro npodunsa (rnasHeiM 06pa3oM Ha UX CTPYKTYPY U
XapakTep OOMOJSIHEHMN K obLuen cucteme npeamMeTHbIX 3HaHWN)
OKa3blBalOT BAMSAHWE CMeXHble npenMeTbl. Tak, Hanpumep, B
coaepXaHun npeameTa [OJiS  KJACCOB  XMMUKO-(hM3NYECKOro
npogunsa 6onbwoe 3HavyeHne byayT MMETb dNEeMEHTbl y4ebHOoro
MaTepnana no obwen xumuun. Mpu wn3yvyeHun npegmeTa B
NaHHOM CJly4ae akueHT byneT caenaH Ha oOWHOCTbL METOO0B
NO3HaHUA, 0BLWHOCTb 3aKOHOB U TEOPUA B XUMUK U B (IU3UKE:
aTOMHO-MOJIeKyiipHaa Teopusa (MoOJieKynsipHas Teopus B
(PU3MKe), 3aKOHbl COXPaAHEHWS MacCbl W 3HEpPruu, 3aKOHbI
TEePMOANHAMUKKN, 3NEKTPONn3a, MNpencTaBieHnss 0 CTPOEHUM
BELLeCTB 1 apyroe.

B TO Xe BpeMsA B cofepXaHuu npegMeTta [ONA KJiacCoB
XUMUKO-OMoiornyeckoro npogunsa Oonblwnin  yaenbHbIn  Bec
byoeTr wuMeTb opraHum4yeckas xumus. B 3TOM  cnyvae



NpenoCcTaBnASeTCAa BO3MOXXHOCTb AOnd 6Oonee 06CTOATENbHOro
PAaCCMOTPEHNSA  XUMMYECKOW  OpraHusauum  KJIeTKU  Kak
bronorn4yeckom CUCTeMbI, B COCTaB KOTOPOW BXOAAT, K MpUMepy,
Takme CTPYKTYPHble KOMMOHEHTbl, KakK Aaunuabl, 6enkuy,
yrnesofbl, HyKJIEUHOBbIE KUCNOTbI 1 Apyrue. Mpn 3ToM 3HaHUS O
cocTaBe W CBOWCTBAx npencTaBUTeNIen OCHOBHbIX KJ1acCoB
OpraHN4yecKMX BeLeCTB CayXaT OCHOBOW O U3YyYeHUS
CYLHOCTM NPOLLeCCoB (POTOCKHTE3a, ObIXaHUA, NULLLEeBapeHns.

B nnaHe copMnpoBaHNA OCHOB Hay4HOro MUPOBO33PEHUS,
ocBOeHUs  obuleHay4HbIX MEeTOA40B  MO3HaHWA U OnbiTa
NPaKTUYECKOr0 MNPUMEHEHUS Hay4YHbIX 3HAHUW  U3yYeHue
npeamMeTa «XuMusi» Ha YraybnéHHOM YpOBHE OCHOBAHO Ha
MeXnpeaMeTHbIX CBA3AX C y4ebHbIMU NpeamMeTamMun, BXOAALWUMN
B COCTaB npeaMeTHbIX obnacten «ECTECTBEHHO-HaY4YHbIE
npegMeTbl», «MaTeMaTnka U NHPopPMaTUKa» N «PYCCKUN SA3bIK U
nmtepaTypa.

Mpn  un3yvyeHnn yyebHoro npegMetTa «XUMUS»  Ha
yrnybnéHHoOM ypoBHE TakKXXe, KaK Ha YPOBHE OCHOBHOMO W
cpenHero obuiero obpa3osaHusa (Ha 6a30BOM YpoOBHE), 3ada4en
NepBOCTENEHHON 3HAYMMOCTK ABNASETCA (HOPMUPOBaAHME OCHOB
HaykKn XuMUW Kak 061acTu COBPEMEHHOr0 €ecTeCTBO3HaHWuS,
NPaKTUYeCKON  OeATesIbHOCTU  4YesioBeka U OOHOro U3
KOMIMOHEHTOB MWPOBOW KyJIbTYypbl. PelleHne 3ToM 3afayn Ha
yrny6NEéHHOM ypOBHE W3y4YeHUs npegMeTa npegnosaraer
peann3aunio Taknx Lenen, Kak:
bopMMpoBaHME MpPeacTaBAEeHMA: O MaTepuasibHOM eanHCTBEe
MUPa, 3aKOHOMEPHOCTAX N NO3HAaBAEMOCTU ABIEHUN NPUPOAbI, O
MecCTe XMMUN B CUCTEME eCTeCTBEHHbIX HayK WU e€ BenyLlen
posin B obecrneyeHmMn yCTOMYMBOrO Pa3BUTUSA 4YesloBevecTBa: B
peLueHnn NpobseM 3K00rNYeCcKom, IHEPreTUYecKon 1 NULLLEBOW
6esonacHOCTN, B pPasBUTUN MeOWUWHbI, CO3OAaHUM  HOBbIX
MaTepuasioB, HOBbIX WCTOYHUKOB 3Heprun, B obecneyveHun
PaUNOHANBLHOMO  MPUPOOONOAbL30BaHMUSA, B (OPMUPOBAHUK
MWPOBO33pEHNS U 0OLen KynbTypbl YesnoBeKa, a TakxXe
9K0JIOrMyeckn 060CHOBAHHOIMO OTHOLLEHMA K CBOEMY 3[0POBbIO
N NPUPOLHON Ccpene;



OCBOEHWE CUCTEMbI 3HAHWUW, NIeXallnX B OCHOBE XUMUYECKOW
COCTaBAAOLLEN €CTeCTBEHHO-Hay4YHOW KapTUWHbI Mupa:
(PYHOAMEHTasNbHbIX MOHATUN, 3aKOHOB W TEOpUN XUMUW,
COBPEMEHHbIX NPeACTaBfeHN 0 CTPOEHMN BeLLLEeCTBa Ha Pa3HbIX
YPOBHAX - aTOMHOM, MOHHO-MONEKYNAPHOM, HAZAMONEKYNAPHOM,
0 TepMOAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSAX
NPOTEKaAHNA XUMUYECKNX PEaKLNN, 0 XUMUYECKOM pPaBHOBECUU,
pacTBOpax W [AUCMEPCHbIX cuctemax, 06 o06WMX Hay4YHbIX
NpUHUMNaX XMMNUYECKOro npon3BoacTBa;

hopMmpoBaHMe Yy 00y4YatloLIMXCA OCO3HAHHOr0 MNOHUMAHMUS
BOCTPEOOBAHHOCTU  CUCTEMHBIX XUMWUYECKUX 3HaHUA  Ons
06bACHEHNS KOYEBLIX Maen N nNpobnem COBPEMEHHON XUMUW,
ons O00BbACHEHMA W MNPOrHO3MPOBAHUA SABJIEHUW, WMEOLLNX
eCTeCTBEHHO-HaYy4YHY0 NpMpoay; rPamMoTHOro peleHns npobnem,
CBSA3AHHbLIX C XMMWEW, NPOrHO3MPOBAHUA, aHaM3a U OUEHKU C
MNO3ULINIA 3KOI0rnyeckon 6e30nacHOCTM NoCneacTBuin ObITOBOM U
NPOM3BOACTBEHHON [OEeATEeNIbHOCTU YesioBeKa, CBSA3aHHOM C
XUMNYECKUM NPON3BOACTBOM, UCMOJIb30BaHNEM K NepepaboTKom
BELLECTB;
yrnybneHne npencTtaBAeHM O Hay4YHbIX MeToAax MO3HaHWuS,
HeobxoAuMbIX AN nNpuobpeTeHns yMEHUN OPUEHTUPOBATHLCS B
MUpe BELLECTB U 0OBbACHEHNS XUMUYECKUX ABAEHUN, UMEKOLLMX
MEecTo B Npupode, B MPaKTUYECKOW OeATeNbHOCTU W
NOBCEOHEBHOWN »XXU3HM.

B nnaHe peanu3aumm nepBooYepenHbIX BOCMUTATEsbHbIX W
Pa3BMBAOLLNX PYHKLUA LENOCTHON CUCTEMbI CpeaHero obuwero
obpasoBaHMa npu  U3yv4eHUM npeaMeTa  «XUMUSA»  Ha
yrnybnéHHom ypoBHe 0C0Oyl0 akTyasbHOCTb npuobpeTatoT
Takue LUenn n 3afa4vun, Kak:

BOCMUTaHMe YybexaEHHOCTM B  MNO3HABAEMOCTU  SABAEHWUN
NpUPOAbI, YBa)eHMs K Mpoueccy TBopYecTBa B 0b6nacTu
TeopeTnYyeckKnx W MpUKNagHbIX WUCCIeO0oBaHUA B XUMUMN,
hopMmpoBaHmne MWUPOBO33PEHNS, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKW;

pa3BuUTUE MOTUBALIMM K 0BYYEHMIO N MO3HAHWUIO, CNOCOBHOCTEN K
CaMOKOHTPOJIKO W CaMOBOCMUTAHUIO Ha OCHOBE YCBOEHUS
obLevyenoBeyeckmx LeHHOCTen;



Pa3BUTUE MO3HABATENIbHbIX WHTEPECOB, VHTENNEKTYalbHbIX W
TBOPYECKNX crocobHocTen obyyvaowmxcs, GopMmpoBaHNE y HUX
CO3HATeNbHOro OTHOLUEHMSA K camoobpa3oBaHmio "
HenpepbiBHOMY  00pa30BaHUIO  KaK  YCJIOBUIO  YCMELHON
npoeccnoHa bHom 7 obLiecTBeHHON 0EeATENbHOCTH,
OTBETCTBEHHOr0  OTHOLLUEHWS K  CBOEMY  3[0pPOBb0 U
noTpebHOCTN B 310pOBOM 0bpa3e XU3Hu;

hopMmpoBaHune YMEHUN 7 HaBbIKOB Pa3yMHOro
NPUPOAONO0Sb30BaHNS, pPa3BUTUE 3IKOJIOFNYECKOM KYJbTYpbl,
npuobpeTeHne onbiTa 06LLECTBEHHO-MNONE3HON 3KOJIOrMYEeCKOW
NeATeNbHOCTH.

Obuwee 4MCcno 4Yacos, NPEAYCMOTPEHHBLIX OAS U3YYEHUS XMMUU
Ha yrnybneHHoM ypoBHe cpenHero obuiero obpa3oBaHuUs,
coctaBnsgetr 204 4acos: B 10 knacce - 102 4aca (3 4vaca B
Hepent), B 11 knacce - 102 Yaca (3 4aca B Heenw).



COOEP)XAHUE OBYYEHMUA

10 KJIACC

OPIrAHNYECKASA XNUMuU1

TeopeTuyecKkue OCHOBbl OPraHM4eCKou XMMUM.

Mpeamet 7 3Ha4yeHune OpraHn4yeckom XuMumn,
npencTaBfieHne 0 MHOroobpasnm opraHnYecknx cCoeauHeHuNn,

DNIeKTPOHHOe CTpoeHWe aToMa Yyrnepofa: OCHOBHOeE W
BO3OYy)XOEHHOE COCTOAHUA. BaneHTHble BO3MOXHOCTM aTOMa
yrnepoga. XvMuyeckass CBsi3b B OpraHUYecKux coednHeHusXx.
Tunbl  rmbpuagmsaumm  aToMHbIX  opbuTanen  yrnepopa.
MexaHn3mbl 0bpa3oBaHWs KOBANEHTHOW CBSA3N (OOMEHHbIN W
LOHOPHO-aKLEeNnTopHbIKN).  Tunbl  MNepekpbiBaHWS  aTOMHbIX
opbutanen, o- n n-ceA3n. OgnHapHas, 4BONHAA U TPOMHASA CBA3b.
Crnocobbl pa3pbiBa CBA3EN B MOIEKYaX OpraHNYeCcKnx BELLEeCTB.
MoHsATMe 0 cBOOOOHOM paankase, Hykeodune n anekTpodune.

Teopusa  CTPOEHUS  OpraHMYeckux coeamHeHun  A.M.
byTnepoBa ¥ COBpeMeHHble npefcTaB/ieHNa O CTPYKType
MOJieKysl.  3HavyeHwe  Teopunm  CTPOEHUA  OpraHmyecKux
coeaAnHeHUn. MonekysspHble U CTPYKTYPHble  (POPMYJibl.
CTpYKTYpHble (hOpMysibl  pasfnyYyHbIX BUAOB: Pa3BEPHYTas,
COKpalléHHas, cKeneTHasa. W3omepusa. Buabl wnsomepuu:
CTPYKTYpPHasa, MNPOCTPaHCTBEHHaA. IJIeKTPOHHbIe 3(hPeKTbl B
MOJIEKY/laX OpPraHuYyecknx coeguHeHun (MHOYKTUBHLIA W
Me30MepHbI 3PP EKTHI).

MpencTasneHne 0 Knaccupukaumm opraHnyeckux BeLecTs.
[MoHATKe 0 (PYHKLNOHAIbHOM rpynne. fomonorus.
Fomoniornyeckne pagbl.  CuctemMaTmyeckas HOMeHKJaTypa
opraHunyeckmnx coegmHeHunn (IUPAC) m TpuBMasibHble Ha3BaHWS
OTOE/IbHbIX NpeacTaBuTenen.,

OCOBEHHOCTM U KnacCMurKaumMa OpraHUYecKmMx peakuuin.
OKNCNNTESIbHO-BOCCTAHOBUTEJIbHbIE pPeakUMn B OpraHn4yecKowu
XUMun,

JKCNepuMeHTajlbHble MeTOoAbl W3Yy4YeHUs BewecTB U UX
npeBpalleHnin: O3HaKoMmaeHue ¢ obpasuamMm opraHMYecKnx
BEWeCTB M MaTepuanaMm Ha WX OCHOBe, OMbITbl MO
NpeBpalLleHnt0  OopraHn4yeckux BewecTB Mpu  HarpeeBaHuwu



(nnaBneHne, obOyrnmMBaHMe © TrOpPeHne), KOHCTPyMpoBaHue
Moenen MoJieKysl opraHn4yecknx BeLLecTB.

Yrnesoanopopahbl.

AnkaHbl. foMmonornyecknin paa ankaHos, obliasa dopmyna,
HOMeHKJIaTypa 1 n3oMepus. IN1eKTPOHHOE N NPOCTPaAHCTBEHHOE
CTPOEHME MOJIEKYN afKaHOB, Sp3-rmbpuansaums aTOMHbIX
opbuTanen yrnepona, 0-cBa3b. Pn3nyeckmne CBOMCTBA asKaHOB.

XMMnyeckne CBOMCTBA aJIKaHOB: peakUUn 3aMmelleHus,
nsomepusauumn, LerngpuposaHus, UMKAM3auuK, NUPOJM3a,
KPeKWHra, ropeHus. lpeacTaBsieHNe 0 MexXaHu3Me peakuui
paguKasibHOro 3aMeLleHuns.

HaxoxgeHne B npupoge. Cnocobbl noayvyeHus wu
NPUMeHeHne aJIkaHoB.

LUunknoankaHel. 0O6waa dopMyna, HOMEHKnaTypa W
n3omepmsa. OCOBEHHOCTM CTPOEHUA N XUMUYECKUX CBOMCTB
ManblX (UMKaonponaH, unknobyTtaH) n 0bblYHbIX (LMKJIOMNEHTaH,
LUKNOrekcaH)  uuknaoankaHoB. Crnocobbl  nosyyeHus u
NPUMeHeHne LNKJI0aJIKaHOB.

AnkeHbl. FoMonornyecknin pag ankeHos, obuias dopmyna,
HOMeHKNaTypa. DNeKTPOHHOe K MPOCTPAHCTBEHHOe CTpoeHune
MONEKYN aNKeHOB, Sp2-rmbpuamnsaumsa aToOMHbIX opbuTanen
yrnepoga, o- n n-ceasun. CTpykTypHas n reometpuyeckasn (Lmc-
TPaHC-) ndomepus. Pnsmyeckne CBOMCTBA aJIkeHOB. XMUNYECKue
CBOWCTBA: peakumnm npucoeamHeHns, 3aMelleHns B Q-
NOJIOXKEHMe NMpu ABONHOW CBA3W, MOJIMMepU3aLmn N OKUCIEHNS.
MpaBnno MapkOBHMKOBA. KavyeCTBEHHbIE peakuun Ha OBOWHYIO
cBsA3b. CNocobbl NONyYEHUA U MPUMEHEHMNE aJIKEHOB.

AnkagneHbl. Knaccudukaums ankagmeHo (COMPsSXEHHbIE,
N30/MPOBaHHbIE, KYMYJINPOBaHHbIE). OcobeHHOCTH
3JIEKTPOHHOIO CTPOEHUA N XUMUYECKUX CBOMCTB COMPSAMEHHbIX
ONEeHOoB, 1,2- 7 1,4-npucoennHeHne. MNonnmepunsaumnsa
COMPSHXKEHHbIX aneHoB. Cnocobbl MNonyyYeHUs U MNPUMEHEHUE
aNKagNeHoB.

ANKWHbI. TOMONIOrMYecknin pag ankumHoBs, oblias dopmyna,
HOMEeHKJIaTypa 1 n3oMepus. IN1eKTPOHHOE N NPOCTPaAHCTBEHHOE
CTPOEHME MOJIEKYN aJIKMHOB, Sp-rmbpmamsauns aTOMHbIX
opbutanen yrnepoga. ®Pusnyeckme CBOMCTBA  aJIKMHOB.



XMU4yeckmne CBONCTBA: peakLunum NpucoeanHeHns, guMepmnsaymnm
N TpuMepusaumm, okucneHnss. KncnoTHble CBOWCTBa aJIKMHOB,
NMELNX KOHLIEBYIO TPOWHYIO CBSA3b. KayeCTBEHHble peakuuu
Ha TPOWHYO CBA3b. CoCcobbl NONYyYEHNUS U NPUMEHEHNE aJIKUHOB.

ApomaTunyeckue yrniesofoponbl (apeHbl). FoMonormyecknn
pan apeHoB, obuwias dopmysa, HOMEHKNaTypa W WU30Mepus.
DNIEKTPOHHOE U  MPOCTPAHCTBEHHOE CTPOEHME  MOJIEKYb
6eH30n1a. PM3Myeckne CBOMCTBA apeHoB. XMMUYECKME CBOWNCTBA
6eH30/1@ 1 ero roMonoroB: peakuumn 3amelleHns B 6eH30/1bHOM
KOJbLLE W Yr1I€BOAOPOAHOM pajnKase, peakunm npnucoegnHeHmns,
okucneHme  romosioroe  beH3ona. lpenctaBneHme 06
OPUEHTUPYIOLLEM OEeNCTBUN 3amecTuTenem B 6eH30/1bHOM
KOMbLE Ha MnpuMepe ajKWibHbIX paankanoB, KapboKCubHOW,
FMOPOKCMABHOM, aMMHO- WU HUTPOrpynmnbl, aTOMOB rasioreHos.
OCOBEHHOCTN XMMWUYECKUX CBOWCTB CTUpona. lNonnmepusauus
cTupona. Crnocobbl NOAyYeHUS U NPUMEHEHNE apOMaTUYECKUX
yrneBo4opoos.

MpupogHbin ras. MNonyTHble HedTAHbIe rasbl. HehTb 1 eé
nponcxoxaeHne. KaMeHHbIn  yronb W NPOAYKTbl  €ro
nepepabotkn. Crnocobbl nepepaboTKn HedTU: NeperoHka,
KPEKUHI  (TepMuYecKun,  KaTanuTu4ecknn),  pPUGOPMUHT,
nuponns. MpoaykTbl nepepaboTkn HedTU, MX MPUMEHEHME B
NPOMBbILLEHHOCTM U B ObITY.

[eHeTn4yeckas CBA3b MexXAy Pas/UYHbIMU  KJlaccamu
yrnesoLopoos.

DNIeKTPOHHOE CTpoeHne rasloreHnpPon3BOaHbIX
yrneBo4opoaos. Peakunn  3amelleHuns rasioreHa Ha
FMOPOKCOrpynny, HUTPOrpynny, UWMAHOrpynny, amuHOrpynmny.
[encTenme Ha ranoreHnpom3BofHbIE BOAHOMO W CAUPTOBOrO
pacTBopa weéno4yn. B3anmmooencTBme AOuranoreHaskaHoB C
MarHuem ©n UMHKOM. T[loHATME 0 MeTasJIoopraHNYecKmx
coefHeHUAX. cnonb3oBaHue raJloreHnpPon3BO4HbIX
yrneBo4oponoB B ObITy, TEXHUKE N MPU CUHTE3E OPraHnYecKmnx
BeLLecTB.

JKCNepuMeHTallbHble MeTOAbl M3Yy4YeHUs BelleCTB U KX
npeBpaLLeHnin: n3yyeHme u3n4eckmnx CBOMCTB YrieBoaoponoB
(pacTBOPUMOCTL), Ka4eCTBEHHbIX peakuun Yyraesogoponos



Pa3/IMyHbIX KnaccoB (obecuBeymBaHue OPOMHON WMAN NOAHOW
BOAbl, pacTBOpa MepMaHraHaTa Kajaus, B3auMOLENCTBUE
aueTuneHa C aMMMaYHbIM pPacTBOpPOM okKcuaa cepebpa(l)),
KayeCcTBeHHOe ObOHapyXeHune yrnepoga W BoAopoda B
OpraHMYecknx BewecTBax, Noay4YeHne 3TUIeHa N U3y4eHue ero
CBOWCTB, 03HaKOMJIEHUE C KosnekumnamMmn «HeTb» N «Yronb», C
obpasuamMm naacTMacc, Kay4yykoB M pPe3uHbl, MOAENNPOBaHMUE

MOJIEKY /T yrnesogoponos 7 raJlIoreHnpPon3BoLHbIX
yrnesoL0ponos.

Kucnopopcogep>xawiume opraHuyeckKue
coeaunHeHMA.

[penesnbHble OAHOATOMHble CNUPTbl. CTpoeHne MOJeKy
(Ha nNpumepe MeTaHoN@ W 3TaHona). [omonormyeckun psn,
obias hopmyna, nzomepus, HOMeHKNaTypa U Kaaccugukaums.
du3nyeckne CBONCTBA MNpPenesbHbIX O0OHOATOMHbLIX CMUPTOB.
BoooponHblie CBA3N MexOy MOJIEKYSlaMu CNMPTOB. XUMUYECKne
CBOWCTBA: peakuun 3aMelleHund, nerungpaTtauum, OKUCIIEHUS,
B3aMMOAENCTBME C OPraHU4YeCcKUMM WU  HEOopraHnyecKummu
KncaoTamMn. KayeCTBeHHaa peakuus Ha OAHOATOMHblE CMUPTLI.
[lenctBne 3TaHONA W METaHOJIa Ha OpraHM3M YesoBeKa.
Cnocobbl Nony4yeHns n NnpMMeHeHne 0AHOAaTOMHbIX CIIMPTOB.

MpocTble 3hnpbl, HOMEHKNATYpa 1 nomepmns. OCobeHHOCTK
(PU3NYECKNX N XUMUYECKNX CBOMCTB.

MHOroaTOMHbIE CMUPTbl - 3TUJIEHTINKOJIb U TINLEPUH.
dusnyeckne N XMMUYeCcKne CBOWCTBA: peakuuun 3aMeLleHuns,
B3aMMOOENCTBNE C OPraHNYeCKMMM N  HEOopPraHUYeCcKummu
KNC/I0TaMW, Ka4eCTBEHHAA peakuus Ha MHOroaTOMHbIE CMUPTHI.
MpenctaBneHne O MexXxaHU3Me peakuuin  HYKIeouabHOro
3amMeuleHns. [lencTtBne Ha opraHuMsm YenoBeka. Cnocobbl
NONYyYeHUSA U NPUMEHEHNE MHOIr0aTOMHbIX CMUPTOB.

®eHon.  CTpoeHMe  MOJIeKYSbl, B3aMMHOe  BJINAHUE
rnapokcorpynnel 1 6eH30nbHOro fgpa. ®Pu3nyeckme CBOMCTBA
eHona. OCOOEHHOCTM  XMMWUYECKMX  CBOWCTB  (heHona.
KayecTBeHHble peakuunm Ha ¢eHon. TOKCUMYHOCTbL (eHona.
Cnocobbl nonyyeHuns n npuMeHeHne (heHona.
deHondopmanbaerngHasa cmona.



KapboHW/IbHblIE COeAMHEHUA - anbAeruibl U KETOHbI.
DJIeKTPOHHOe CTpoeHune KapboHWbHON rpynnobl.
FoMoNornyeckme psaabl anbAernaos n KEToHoB, obuwas popmyna,
n3oMepus N HoMeHkNaTypa. dPusmyeckne CBONCTBA ajibOermnos
N KETOHOB. XMMW4YeCKMe CBOWCTBA albAermaoB W KeTOHOB:
peakLuunm npucoeguHeHuns. OkuncneHwne anbOerunos,
Ka4yeCTBEHHble peakuun Ha anbgermabl. Cnocobbl nonyvyeHns u
NpUMeHeHne afibaermaoB N KeTOHOB.

OOHOOCHOBHbIE  MpepfesibHble  KapboHOBble  KUC/OTHI.
OCobOeHHOCTM  CTPOeHUA  MoJsieKynl  KapbOoHOBbLIX  KWUCHOT.
N3omepus 7 HOMeHKNaTypa. dunsnyeckune CBOWCTBa
OOHOOCHOBHbIX MpefesibHbIX KapboHOBbIX KNCNOT. BogopoaHslie
CBA3N MeXAy MoJieKynamm KapOOHOBbIX KUCAOT. XMMUYecKue
CBOWCTBA: KWC/NOTHble CBOWCTBA, peakums 3sTepudukaunm,
peakLuunm C y4yacTunem yrnesofoponHoOro pagukana.
OCobOeHHOCTM CBOWMCTB MypPaBbWUHOM KWUCNOTbl. [loHATME O
NPON3BOOHbLIX KapOOHOBbLIX KWUCNOT - CJIOXKHbLIX 3dupax.
MHoroobpa3ne KapboHoBbiIX KucnoT. OcobeHHOCTU CBOWCTB
HenpedefnbHbIX U apoMaTU4YecKmx KapbOHOBbLIX  KUCAOT,
ANKapbOHOBLIX KUCNOT, FMAOPOKCMKAPOOHOBLIX KUCNOT.
MpenctaBuTenn BbICWNX KapbOHOBLIX KWUCAOT: CTeapuHOBas,
nalbMUTUHOBAA, OJNIeNHOBAdA, JIMHOJIEBas, JIMHOJIEHOBAas
KncnoTbl. Crnocobbl MNoslyd4eHMs W npuMeHeHue KapboHOBbIX
KUCNOT.

CnoxHble 3cupbl. Fomonormnyecknn pag, obwas gopmyna,
n3omMepmuss U HOMeHKaTypa. Pusnyeckne un XuMmMYeckue
CBOWCTBA: rmaposn3 B KACJION U LLIENOYHONM cpee.

Xupbl. CTpoeHue, usnyeckme M XMMUYeCKMe CBOWNCTBA
XKNPOB: TMAPOJIN3 B KUCION U WenodYHon cpene. OcobeHHOCTH
CBOWCTB XWNPOB, COOEPXKALLUNUX OCTATKN HenpenesbHbIX XUPHbIX
KNCNOT. 2Kupbl B NpUpoLe.

Mbind Kak CONM BbICWINX KapOOHOBLIX KUCAOT, UX MotoLlee
LencTeue.

Obwas XxapakTepucTuka yrnesonoB. Knaccngpukaums
yrnesogos (MOHO-, Ou- W noamcaxapuabl). MoHocaxapupbl:
rNoKo3a, QpyKTo3a, ranakrtosa, pwubosa, npesokcumpubosa.
dun3myeckne CBOMCTBa N HaxoxaeHue B npupone. PoToCMHTES.



XMMUYyeckne CBOWCTBA [JIIOKO3bl: peakuum C  yvacTuem
CNUPTOBLIX W aNbAerngHon rpynn, CAMPTOBOE U MOJIOYHOKMCII0e
bpoxeHune. lpuUMeHeHMe  rNOKO3bl, €€  3Ha4YeHme B
XWU3HeOeAaTeNbHOCTNU opraHm3ma. [ducaxapupgbl: Caxapo3sa,
MasbTo3a 7 NIAaKTO3a. BoccTaHasmBatoLwume 7
HeBOCCTaHaBAMBaoWMe Ancaxapuibl. 'maponns aucaxapuoos.
HaxoxpeHne B npupoge ” npumeHeHue. [lonncaxapupbl:
KpaxMmas, ramkoreH u uesosiosa. CTpoeHue MakpoMOoJsieKyn
Kpaxmana, rjankKoreHa w uennososbl. Pusmyeckme CBOMNCTBA
Kpaxmana u uennfaosbl. XMMMYeCcKme CBOWCTBA Kpaxmana:
FMOPOSN3, KavyeCTBEHHAs peakums C uMoaoM. XUMUYECKue
CBOMCTBa  LeA0A03bl:  FMAPOAM3,  NojaydvyeHMe  3hunpoBs
Lennonosbl. MNMoHATME 00 MCKYCCTBEHHbLIX BOJIOKHAX (BMCKO3a,
aueTaTHbIN WEnNK).

JKCNepuMeHTallbHble MeTOAbl M3Yy4YeHUs BellecTB U KX
npeBpaLweHnin: pacTBOPUMOCTb pPa3/InYHbIX CAUPTOB B BOAE,
B3aMMOLENCTBME 3TaHoNa C HATPUEM, OKWUCIEeHWEe 3TUI0BOro
cnupTa B anbderug Ha packaléHHOM MefHOW TMPOBOJIOKE,
OKWUC/NIeHMe 3TUN0BOro CnmpTa AUXPOMATOM Kaams (BO3MOXHO
NCMoJib30BaHMe BMOEOMaTepPMasioB), KA4eCTBEHHbIE peakumn Ha
anbaerngbl (c FMOPOKCUOO0M anamMmuHcepebpa(l) "
rmgpokcngom Mmenu(ll)), peakuua ravuepmHa C rnmapokKCUaoMm
menn(ll), xmMmmnyeckne CBOMCTBA pacTBOpa YKCYCHOW KWUCJOThI,
B3aMMOOENCTBNE pacTBopa rJOKOo3bl C rugpokcmagom meau(ll),
B3aMMoLencTeme Kpaxmana C NoaoM, pelueHune
SKCMepMMEHTasIbHbIX 3afay no TemMaM «CnupTbl U (EHONbI»,
«KapboHoBble KNCOTbl. CNOXHbIE 3¢hMpbI».

A3oTcopepixalwime opraHu4YecKkme coeguHeHus.

AMUHBI -  OpraHM4Yyeckme  npou3BOAHbIE  aMMUaKa.
Knaccnpukaumsa aMUHOB: anudaTvyeckme u apoMaTUvecKue;
NepBMYHble, BTOPWU4YHbIE W TpeTuyHble. CTpoeHWe MOseKyn,
obwasa dopmyna, M30Mepus, HOMEHKNaTypa W (U3NYEeCcKue
CBOWCTBaA. XMMUYeCKoe CBOMCTBA asnaTU4YeCKUX aMUHOB:
OCHOBHble  CBOWCTBA,  aJIKWIMpOBaHWe,  B3aMMOLeNcTBue
NepBMYHbIX  aMWUHOB  C  asoTuctonm  kucnoton.  Conm
aNIKNNAMMOHMS.



AHUNVH - NMpeacTaBUTeNlb aMUHOB apoMaTUYecKkoro psga.
CTpoeHne aHuAWHA. B3auMHoe BAWAHME Trpynn aTOMOB B
MosieKysie  aHuAnHa. OCOBEHHOCTM  XUMUYECKMX  CBOMCTB
aHWNNHA. KayeCTBEHHble peakuun Ha aHuAnH. Cnocobbl
NoNy4YeHNsa N NpUMeHeHne anngaTn4ecknx aMnHoB. onyyeHune
aHUMHa 13 HUTpobeH3ona.

AMUHOKMCNOTbLI. HOMeHKnaTypa M un3omepus. OTAenbHble
npencTaBUTENIN A-aMUHOKUCNOT: TNUUH, aNaHuH. ®Pusnyeckune
CBOMCTBA aMMHOKMCIOT. XUMMYECKMe CBOWCTBA aMUHOKUCIOT
KaK aM@OTepHbIX OpraHMYeckMx COeOUHEHUN, peakuuns
NOIMKOHAeHcauuu, obpa3oBaHue nenTUaHOM CBA3N.
buonornyeckoe 3HavyeHme amMumHOKWUCIOT. CUHTE3 W ruaposn3
nenTuaos.

benkn kak npupogHbie nonmmepsl. llepBnyHasa, BTOpUYHAS
N TPeTU4Haa CTPyKTypa 6enkos. XumMmmnyeckme csonctea 6enkos:
rMaponan3, geHaTypauns, Ka4eCcTBEHHbIE peakumn Ha benku.

JKCMepuMeHTaNlbHble MeTOonbl W3Yy4YeHUs BewecTB N KX
npeBpalleHnin: pacTBopeHne 6enkoB B BoAe, [AeHaTypauus
6enkoB Npu HarpeBaHWW, LBETHbIE peakumn Ha benku, peleHune
3KCNepuMeHTaslbHbIX 3adady no TemaM «A3oTcofep)Kaliune
opraHnyeckne coefnHeHus» N «Pacrno3HaBaHMe opraHM4yecKux
coeHEHNI».

BbicOKOMONEeKynapHblie coeauHEeHUS.

OcCHOBHble NOHATUSA XUMUK BbICOKOMOJIEKYNAPHbIX
CoeMHEHNI: MOHOMEpP, NoJInMep, CTPYKTYPHOE 3BEHO, CTeneHb
nonMMmepusaunm, cpegHAa MosiekynapHas ™Macca. OCHOBHble
MeToObl CMHTE3a  BbICOKOMONEKYNSAPHbIX  COeOMHEHUn -
nonmmepusauna 1 NOIMKOHAeHcauums.

MonumepHble MaTepuanbl. [lnacTtmaccel  (MOANSTUNIEH,
NOSNMPONWUJIEH, NONMBUHUAXN0PUL, NoOANCTUPON,
nonMMeTuaIMeTakpunar, nonnkapboHaTsl,
NoNN3TUNEeHTepedTanaT). YTunnnsauus 7 nepepaboTka
nnacTuka.

DfaCTOMEpPbl:  HaTypajbHbIA  KayyyK, CUHTEeTUYeckue
Kaydyykn (byTaOmeHOBbIN, XIOPOMPEHOBLINA, W30MNPEHOBLIN) 1
CUIMKOHBI. Pe3unHa.



BoNOKHa:  HaTypasbHble  (X/0MOK,  LWEPCTb,  LWESK),
NCKYCCTBEHHble (BUCKO3a, aueTaTHOe BOJIOKHO), CUHTEeTUYECKmne
(kanpoH 1 naBcaH).

Monumepsl cneunanbHOro HasHavyeHusa (TedsioH, Kesnap,
3NeKTponpoBoasLLMe NoauMepsl, briopasnaraembsle NOANMEpHI).

JKCnepuMeHTajlbHble MeTOoAbl W3y4YeHus BewecTB U UX
npeBpaweHnin: o3HakoMmseHne ¢ obpasuamym MPUPOOHbLIX W
NCKYCCTBEHHbLIX BOJIOKOH, MJacTMacC, Kay4yykKoB, peLueHune
3KCNepuMeHTasibHblX  3adad4 no TeMe  «Pacrno3HaBaHue
M1acTMacC U BOJIOKOH»,

Pac4éTHble 3a4a4u.

HaxoxpeHne MonekynsapHon opMyJsibl  OpraHnU4yeckoro
coeIMHEeHNS MO MacCOBbIM [OJIAIM 3JIEMEHTOB, BXOOALWMX B €ro
COCTaB, Hax0XAEeHNe MONEKYNAPHOM (POPMYJibl OPraHNYeCcKoro
coeguHeHnsa no Macce (0b6bEMY) MNPOAYKTOB CropaHus, Mo
KOINYeCTBY BellecTBa (Macce, 06bEMy) MNPOAYKTOB peakuuu
NN NCXOOHbIX  BeLLeCTB, YCTaHOBJIEHME CTPYKTYPHOW
(PopMyJibl OPraHM4eCcKoro BellecTBa Ha OCHOBE ero XMMMYeckmx
CBOMCTB UAn cnocobos nosyyYeHus, onpedeneHne foaun Bbixoda
NPOAYKTa peakuun OT TeopeTUyeCKn BO3MOXXHOrO.

Me)xnpegMeTHble CBA3MN.

Peanusaumsa MexnpegMeTHbIX CBA3EW MNpU  M3yYeHUu
opraHuyeckon xummumm B 10 Knacce OCYLLECTBAAETCA 4epes
NCNONb30BaHME Kak 00WMX eCTeCTBEHHO-HAY4YHbIX MOHATUN, TakK
N MOHATUN, NPUHATBLIX B OTOEJIbHbLIX MpegMeTax eCTeCTBEHHO-
Hay4YHOro umKa.

Obuwme ecTeCTBEHHO-Hay4YHble MOHATUSA: ABJIEHNE, HAY4YHbIN
(PaKT, runoTtesa, Teopus, 3aKOH, aHa/au3,  CUHTES3,
Knaccudukaums, HabnwogeHne, U3MepeHue, IKCNEPUMEHT,
Moesib, MOLesInpoBaHMe.

®dun3nka: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEWNTPOH,
MOJIEKYJIA, SHEPreTUYEeCKNA YPOBEHb, BELLECTBO, Teso, 06bEM,
arperaTtHoe COCTOsiHMe BelecTBa, (U3nMYeckme BeJINYUHBI,
eAUNHNLbI N3MepeHns, CKOPOCTb, Heprus, Macca.

Buonorns: knetka, opraHu3sMm, 3kocucTema, 6buocdepa,
MeTabonunsm, HaCNeaCTBEHHOCTD, aBTOTPOQIHbLIN 7
reTepoTpoHbIN  TUN  NUTaHUsA, BpoxeHue, HOTOCUHTES,



OblxaHue, 6enkn, yrnesofbl, XWUPbl, HYKJEWHOBbLIE KWUCOTHI,
(pepmMeHThI.

['eorpacma: nonesHble NCKonaeMble, TOMINBO.

TexHoorng: nuuiesble NMPoAyKTbl, OCHOBbI PaLWNOHANBLHOI0
NUTaHUA, MOKOLWMe CpencTBa, MaTepuanbl U3 UCKYCCTBEHHbIX U
CUHTETUYECKNX BOJIOKOH.

11 KJIACC

OBLLAA N HEOPTAHNYECKAA XNMnsa
TeopeTuyeckue OCHOBbl XUMMUM.

AToM. CocCTaB aTOMHbIX fA4ep. XUMUYECKUA 3JIEMEHT.
N3oTonbl. CTpoeHMe  3NeKTPOHHbIX  060/7104€K  aTOMOB,
KBAHTOBblEe YuUCsla. DHepretnyeckme YPOBHU W MNOLAYPOBHU.
ATOMHble opbuTann. Knaccudukaumsa XUMUYECKUX 31EMEHTOB
(s-, p-, d-, f-anemeHThl). PacnpeneneHne 31eKTPOHOB MO
aTOMHbIM opbuTanaMm. SNEKTPOHHbIE KOHMUrypauum aTomoB
3/IEMEHTOB MepBOro-4eTBEPTOro MNepuoaoB B OCHOBHOM U
BO3OY)XAEHHOM COCTOAHMM, INEKTPOHHbIE KOHUIYypaLN NOHOB.
DNeKTPooTpuLaTeIbHOCTb.

Mepunogmyeckunm 3akoH ©  [lepuogmyeckas cuUcTeMa
XUMUNYECKUNX 3/1IeEMEHTOB .. MeHpeneeBa. CBAa3b
nepnoanmyeckoro 3akoHa W  [lepnognyeckon  CUCTEMBI
XUMNYECKNX 3/IEMEHTOB C COBPEMEHHOW Teopuerh CTPOoeHUs
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBOWCTB XUMWUYECKUX
3/1EMEHTOB 1 0Bbpa3yeMbIX UMY MPOCTLIX U CNOXKHbIX BELLECTB MO
rpynnaMm n nepuogam. 3HayeHne nepuoamnyeckoro 3akoHa [I.U.
MeHpeneesa.

XnMmyeckasn CBA3b. Buabl XMMMYECKOM CBA3WN: KOBaNEHTHas,
NOHHaA, MeTaslInyeckas. MexaHn3Mbl obpa3oBaHua
KOBaJIEHTHOM CBA3N: OOMEHHbIN W  OOHOPHO-aKLEMTOPHbLIN.
JHeprmvs w pJiMHa CBA3W. [loNApPHOCTb, HanpaB/IEHHOCTb WU
HacCbILLAEeMOCTb  KOBaJIeHTHOW  cBA3W.  KpaTHble  CBSA3W.
BonoponHas cBsA3b. MeXXMonekynsapHble B3auMogeNCTBUS.

BaneHTHOCTb N BajileHTHble BO3MOXXHOCTM aToMoB. CBA3b
3JIEKTPOHHOMN CTPYKTYpbl MOJIEKYJT C WX T[eoMeTpUYecKnm
CTpoeHmeMm (Ha npumepe COoeAWNHEHUN 3SJIEMEHTOB BTOPOro
nepuopaa).



[pencTaBneHne 0O KOMMJEKCHbIX coepnnHeHnax. CocTaB
KOMMJEKCHOrO  MOHa: Komnjaekcoobpa3oBaTenb, JiMraHabl.
3HavyeHune KOMMJIEKCHbIX coefIHEeHW. [MoHATHe 0
KOOPANHALMOHHON XUMUWN.

BeliecTBa MONEKYJIAPHOIO N HEMONEKYNAPHOr0 CTPOEHUS.
Tvnbl  KPUCTA/UIMYECKMX PELETOK (CTPYKTYp) W CBOWCTBa
BeLLeCTB.

[loHATMEe 0 [ucnepcHbIX cucteMax. VICTUHHbIE pacTBOP.I.
MpenctaBneHne 0  KOANOMAHLIX  pacTBopax.  Cnocobsl
Bblpa)eHNA  KOHUeHTpauunm paCTBOPOB: MaccoBad  [0N4
BeLleCcTBa B pacTBope, MOJIAPHAA KOHLEeHTpaunsa. HacbiWweHHble
7 HeHacbllWeHHble pacTBOpbI, PacTBOPUMOCTb.
Kpuctannormgpathl.

Knaccnpmkauma 1M HOMEHKJaTypa  HeopraHumyeckux
BeLleCTB. TpMBMaJibHble Ha3BaHUA OTAE/bHbIX NpeacTaBuTenen
HeopraHM4YeCcKnx BeLLecTB.

Knaccugpukaums XmuMm4eCcKnxX peakumin B HeEOpraHnyYeckown u
OpraHn4yeckom XuMMUW., 3aKOH COXPaHEHUS MacCbl BeLlecTs;
3aKOH COXpaHeHWa N npeBpalleHnsa 3Heprun npu XMMm4yeckunx
peakuuax. TensioBble  3PGEKTbl  XUMUYECKUX  peakuuu.
TepMoxnmmyeckme ypaBHeHus.

CKOpPOCTb XUMUYECKOM peakuuu, eé 3aBUCUMOCTb OT
pPa3NYHbIX PAKTOPOB. [OMOreHHble N reTeporeHHble peakuuu.
KaTanns n kataamsaTopbl.

ObpaTumble K HeobpaTuMble peakumn. XUMUYECKoe
paBHoBecue. KOHCTaHTa XMMWYeCKoro pasBHoBecus. PaKTopbl,
BINAIOLLME  Ha  MOJIOXKEHMe  XUMUYECKOro  paBHOBeCUS:
TemnepaTypa, [AOaBJieHMe N KOHUEHTpauwuum  BeLlecTs,
yyacTByowmx B peakumn. MpuHumn Jle WaTtenbe.

dnekTpoanTmnyeckaa guccoumaumnsa. CunbHbole n cnabble
anekTponutbl. CTteneHb  guccounaunm. Cpena  BOAHbLIX
PacTBOPOB: KUC/I0OTHasA, HENTpabHasd, LWenovyHas. BooopoaHoli
nokasaTtenb (pH) pacTtBopa. 'maponuns conen. Peakumm MOHHOIO
obmeHa.

OKNCNUTEeNbHO-BOCCTaHOBUTENbHbIE  peakuun. CTeneHb
okucneHumsa. Okucantens WU BOCCTaHOBUTeNb. [lpouecchl
OKNCJIEHNA W BOCCTAHOBJIEHUA. BaXHeWlwne OKUCIUTENN W



BOCCTaHOBUTENN. MeTon 3NeKTPOHHOro 6anaHca. INeKTpoams
PacTBOPOB W pacrjlaBOB BELLECTB.

JKCnepuMeHTajlbHble MeTOoAbl W3y4YeHusa BewecTB U UX
NpeBpalleHnn:  pasfiokeHne  nepokcmpga  Bogoponda B
NPUCYTCTBUXN  KaTaJin3aTopa, MOLAEeNn  KpucTajm4yeckux
PEWETOK, NPOBEAEHNE peaKuni MOHHOro obmeHa, onpeneneHne
cpenbl paCcTBOPOB C NOMOLLbIO NHONKATOPOB, N3YyYeHMe BIANAHUS
Pa3fiNYyHbIX (PAKTOPOB HA CKOPOCTb XMMUYECKOW peakuum wu
NONOXKeHNe XMMNYeCKOro paBHoOBeCUS.

HeopraHmuyeckasa xmMus.

MonoxeHne HemeTasnoB B [lepnognyeckon cucteme
XUMU4eckux 3snementoB [O.N. MeHpeneesa u ocobeHHOCTU
CTPOEHMss KX aToMoB. du3lmyeckme CBOMCTBA HEMeTaJsJIOB.
Annotponus HemeTa/ 0B (Ha npumepe KuUcaopoda, Cepsl,
ocopa n yrneponaa).

Bonopog. NonyyeHne, pusnyeckne n xmmm4eckme CBONCTBA:
peakuMn C MeTaslaMWU U HeMeTaslslaMW, BOCCTAHOBUTEJIbHbIE
csBoncTBa. 'mapunabl. TONIMBHbIE 3/1EMEHTHI.

anoreHbl. HaxoxaeHne B npupode, cnocobbl nonyyveHus,
busnyeckne ” XMMMYeCKne CBOWCTBaA. [anoreHOBOAOPOAbI.
BaxHenwmne kncnopopcomepxalwime coeguMHeHUs rasoreHos.
JlabopaTopHble N MPOMbILSIEHHbIE  CNOCObbl  MOSyYeHUs
rajioreHos. [NpyMeHeHne ranoreHoB 1 Nx CoOegUHEeHUN,

Kucnopon, 030H. JlabopaTopHble U NPOMBbILWJIEHHbIE
cnocobbl nonyyvyeHma kKucnopoda. dPusmyeckne n XUMUYECKUE
CBOWCTBA W MNpPMMEHeHMe Kucaopoga W o030Ha. Okcuabl w
NnepoKCUAbl.

Cepa. HaxoxpoeHue B npupole, Cnocobbl Moay4yeHus,
ursnyeckne n xmmmyeckne ceonctea. Ceposogopos, Cysibpuabl.
Okcng cepbl(lV), okcng cepbi(VI). CepHucTas n cepHas KUCNOThI
N nx conn. OcobeHHOCTN CBOMCTB CEPHOMN KNCNOTbI. MpnMeHeHne
Cepbl U eé coegnHeHnN.

A30T. HaxoxpaeHue B rnpupoae, Cnocobbl noayyeHus,
Pusmyeckme n XMMU4eCcKne CBOWCTBA. AMMUAK, HUTPUAILI.
Okcmabl a3oTa. A30TUCTad M a30THasf KWUCNOTbl U WX COMW.
OCobOEeHHOCTM CBOWCTB a30THOW KUCNOTHI. [MpMeHeHne a3oTa U
ero coegmMHeHnn. A3oTHble yoobpeHus.



doctop. HaxoxpeHne B npupone, cnocobbl nonyvyeHus,
Pusmyeckme n XmMm4yeckme csoncTea. dochuabl M HOCHUH.
Okcnabl hocopa, hocdopHasa KucnoTa n eé conn. NMpumeHeHune
tochopa n ero coeanHeHun. PocdopHble yoobpeHuns.

Yrnepon, HaxoXpeHue B npupode. ANNOTPOMHbIE
Moandgukaunmn. dusmyeckne N XmMmMmyeckme CBONCTBA MPOCTbIX
BeLlecTB, 0bpa3oBaHHbIX yraeponom. Okeng yrnepoaa(ll), okcuna
yrnepoga(lV), yronbHaa Kucnota U eé conn. AKTUBUPOBAHHbIN
yronb, agcopbumsa.  ®ynnepeHbl, rpadeH, yrnepogHbie
HaHOTPYbKN. TlpMMeHeHMe npPOoCThIX BeLwlecTB, 00pa30BaHHbLIX
YyrneponoMm, n ero cCoeguHeHunn.

KpeMHMIn. HaxoxaeHne B npupoge, crnocobbl nonyyveHums,
bnsnyeckne n xumMmmyeckme ceomctea. Okcua KpemHus(lV),
KPeMHMeBasa KUCI0Ta, CUAMKaATbl. [IpUMeHeHne KPeMHUs N ero
coegnHeHun. CTekJso, ero rnosy4vyeHue, BUAbl CTekna.

MonoxeHne ™MeTannos B [lepnognyeckon  cucTteme
XUMNYECKUX dNeMeHTOB. OCOBEHHOCTN CTPOEHUSA INEKTPOHHbBIX
obonovyek aTtomoB MeTannos. ObwWwMe uU3nM4eckme CBOWNCTBA
MeTannos. NpumeHeHne MeTannoB B bbITy 1 TexHuke. Crnnassbl
MeTaJ1/10B.

DNEKTPOXUMUYECKMIN pAL HanpshkeHnn meTannos. Obuwme
cnocobsl noay4yeHuns MeTaJ/10B: rmopomeTannyprus,
NMpoMeTaNNlyprusg, anekTpoMmetannyprusa. NoHaTmue o Kopposnu
MeTannos. Crnocobbl 3alNTbl OT KOPPO3UMN.

Obwasn XapakKTepucTuKa MeTaJl10B |A-rpynnel
MepnoanyecKon CUCTEMbl XMMUYECKUX 3JIEMEHTOB. HaTpun u
KaJIMn: nonyyvyeHne, Qusnyeckme ”n XuUMMUYeCKne CBOWNCTBA,
NpUMEeHEeHMe NPOCTbIX BELWECTB N NX COeAUHEHUN,

Obuwas XapaKTepucTuKa MeTaJl10B lIA-rpynnbl
Mepnoanyeckon CUCTEMbl XUMUYECKUX 31eMeHTOoB. MarHuin wu
KanbLUWn: MnoJlydyeHne, (usmyeckme un XuMMmU4eCkme CBOWCTBA,
NPUMEHeHNe NPOCTbIX BELLEeCTB U UX COeaUHEHNN. XECTKOCTb
BOAbI M CNOCOBLI €€ yCTpaHeHNS.

ANIOMUHUIA:  NoJlydeHue, (uU3n4eckne U  XUMUYECKue
CBOWCTBA, NPUMEHEHMNE NPOCTOro BELLeCTBa N ero CoeAnHEHNN.
AM(OTEpPHbIE CBOMCTBA OKCMAa W TUAPOKCMAA aJItOMUHKS,
FMAPOKCOKOMMJIEKChI aJIlOMUHUS.



Obuwasa xapakTepucTuka MeTannos noboyHelx nogrpynn (b-
rpynn) Mepnogmnyeckon CMCTEMbl XMMUYECKNX N1EMEHTOB.

du3nyeckme u  XMMUYeCKMe CBOWCTBA XpoOMa U e€ro
coeamHeHnn. Okcumabl n ruagpokcmabl xpoma(ll), xpoma(lll) w
xpoma(Vl). XpomaTbl U OUXPOMATLI, UX OKUCAUTENIbHbIE CBONCTBA.
MonyyeHne n NnpuMeHeHne xpoma.

du3nyeckne M XMMMYeCKMe CBOWCTBa MapraHua wn ero
coegHEeHNN. BaxxHenwwne coeinHeHus mMapraHua(ll),
mapraHua(lV), mapranua(Vl) n wmapranua(VIl). TMepmaHraHaT
KaJIns, ero OKNCInTesibHble CBOMCTBA.

du3nyeckne un XMMUYECKMe CBOWCTBaA »Xeslesa Un  ero
coeguHeHun. OKcuabl, ruapokcnabl u connm xenesa(ll) w
xene3sa(lll). Mony4yeHne n NnpuMeHeHNe XXenesa n ero CrJiaBos.

dusnyeckne ©n  XMMM4yeCckme CBOMCTBaA Meanm U €€
coenHeHUN. MonyyvyeHne n NpUMEHeHNe Megn N e€ CoeaUHEHUN.

LUWHK: nonyyveHne, msnmyeckme n XMMmYeckme CBOWCTBA.
AM@poTepHble CBOMCTBA OKCMAa W TuMOpoKCMAa LMHKa,
FMOPOKCOKOMMJIEKChbl  UWHKa. [lpuMeHeHMe LUWMHKA W ero
coegHEeHNN.

JKCNepuMeHTa/lbHble MeTOoAbl W3y4YeHUs BewecTB U UX
npeBpaLLeHnit: n3y4yeHme obpasLoB HEMETaI0B, FOPEHNE Cepbl,
(ocopa, XKenesa, MarHNA B KUCI0poLe, U3y4YeHne KONJIeKL K
«MeTannbl W CONaBbl», B3aUMOOENCTBME  LIENOYHbIX U
LLIeNNI0YHO3eMesIbHbIX MeTassioB C BOLON (BO3MOXXHO
MCNONb30BaHMe BMAEOMATEpPMasioB), B3aMMOLENCTBME LMHKA W
XXenesa C pacTBopaMu KUCNOT W Wenoyen, KavyeCTBEHHble
peakuuM Ha HeopraHm4yeckme aHWOHbI, KaTWOH BoJopoda W
KaTWOHbI MeTaslJIoB, B3aUMOLENCTBUE TMOPOKCUAOB aJIlOMUHMA
MW UWHKaA C pacTBOpaMU KWUCJIOT W  LLeJIoYen, pelueHune
3KCMepMMeHTaslbHbIX 3aa4y No Temam «lanoreHol», «Cepa n eé
coegnHeHnsa», «A30T N Hochop U X coeanHeHusa», «MeTtannbl
FNaBHbIX nogrpynn», «MeTannbl N060YHbIX NOAPYNM».

XUMUA U )KU3Hb.

Ponb xuMunm B obecneyeHUM yYCTOMHYMBOrO pPa3BUTMUA
yesioBeyectBa. [loHATME O HAY4YHbIX MeTOodax [MO3HAHUA W
MeTOL0N0rMN Hay4YHOro wucciiefoBaHusa. Hay4vHble NPUHUKNI
OopraHusauMm XMMUYeCcKoro npou3BoAcTBa. [1pOMbILIEHHbIE



Crnocobbl MoJlyYeHUs BaXKHEMWWX BewecTs (Ha npuMmepe
NPOM3BOACTBA aMMMakKa, CEPHOW  KUC/OTbl, MeTaHona).
MpoMbilWwNeHHble cnocobbl MoAy4YeHUs MEeTansIoB M CrnJaBoB.
XnMMYeckoe 3arpsisHeHMe OKpyxawlen cpedbl U ero
nocneacTensd. Ponb XxuMum B o0bBecneyeHUn 3SHepreTuHeckon
6e3onacHocTn,

XuMus 1 300poBbe 4esioBeKa. JlekapCTBeHHbIe cpencTsa.
[paBuna WCMNoJIb30BaHUS J1IeKAPCTBEHHbLIX MpernapaToB. Ponb
XUMWUW B Pa3BUTUN MeONLUMHDI.

XUMNS NULLK: OCHOBHbIE KOMMOHEHTbI, NuLlieBble A00aBKWN.
Ponb xuMnmn B obecnevyeHnn nuieson 6e3onacHoOCTH.

KocMeTnyeckne v napoMepHble cpeactea. bbiToBas
xumuns. TlpaBuna 6e30MacHOr0 MCNOJb30BaHMS MNpenapaToB
ObITOBON XUMUN B NOBCEAHEBHOW »XXN3HW.

XUMnUs B CTPOUTENBbCTBE: BaXXHeEWMWNe CTPOUTESIbHbIE
MaTepuanbl (LeMeHT, 6eToH).

XmuMna B CeNlbCKOM  xo3aucTtee. OpraHuyeckne u
MUHEpPanbHble ya0bpeHus.

CoBpeMeHHble KOHCTPYKLMOHHble MaTepuasbl, Kpacku,
CTeKJ0, KepaMuka. MaTepuassl ans 3JIEKTPOHUKMN.
HaHoTexHonormn.

PaCc4Y€THble 3a4aum.

PacyéTbl: MaccCbl BewlecTBa wunm o0b6bEMaA rasoB Mo
N3BECTHOMY KOJMYECTBY BellecTBa, Macce nam obbEMy ogHOro
N3 Y4YaCTBYOLWMUX B peakuun BeLllecTB, Maccbl (06bEMa,
KOJINYeCTBa BelleCcTBa) MPOOYKTOB peakuun, ecin O0JHO U3
BELWECTB WUMeeT npuMecn, Maccbl (00bEMa, KoAMyecTBa
BellecTBa) NpogykKTa peakuun, ecam ogHO M3 BeLLeCTB [AHO B
BMOEe pacTBopa C  OMNpedesiéHHoOM  MaccoBOW  foJien
PACTBOPEHHOIr0 BellecTBa, MacCoOBOM OO/ U MONAPHOWN
KOHLEHTpaLUWUM BellecTBa B pacTBOpe, OO/M Bbixoda NMpoayKTa
peakLuum OT TeopeTnyeckn BO3MOXKHOrO.

Me)xnpeaoMeTHble CBA3MN.

Peanu3zauns mexnpegMeTHbIX CBA3EN Npu n3yYeHum obuien
N HEOPraHMYeCckom XmMmm B 11 Knacce oCyLllecTBASETCS 4epes
NCMOSIb30BaHME KaK 00LWMX eCTeCTBEHHO-HAy4YHbIX MOHATUN, TakK



N MOHATWUIA, NPUHATBLIX B OTHOEJIbHbIX MpeaMeTax eCTeCcTBEHHO-
Hay4YHOro umkKna.

ObLWne eCcTeCTBEHHO-HaY4YHble MOHATMUA: ABAEHUE, Hay4YHbIN
akT, runoTtesa, Teopusa, 3aKOH, aHaanM3,  CUHTE3,
Knaccmgukaumsa, nepuoanyHocTb, HabnwgeHue, n3MepeHue,
3KCMEePMMEHT, MOeb, MOAEIMPOBAHME.

®dun3nKa: MmaTepms, MUKPOMUP, MaAKPOMUP, aTOM, INIEKTPOH,
NPOTOH, HEUTPOH, WOH, N30TOMbI, PaANOAKTUBHOCTb, MOJIEKY A,
SHEepreTUYecKnin ypoBeHb, BELLECTBO, Te/o, 00bEM, arperaTHoe
COCTOSIHME BelleCcTBa, MAeasnbHbIA ra3, pusn4eckne BeNYUHBI,
eaVHNLbI N3MEPEHNS, CKOPOCTb, SHEPrMs, Macca.

Buonorns: kneTtka, opraHu3sMm, 3kocucTema, 6buocdepa,
MeTabonnm3M, Makpo- ©  MUKPO3JIEMEHTHI, Oenku, Xupsl,
yrneBodbl, HYKJENHOBbIE KWUCNOTbl, (PEPMEHTbI, TOPMOHbI,
KPYroBOpPOT BELLECTB 1 NOTOK SHEPrUnN B 3KOCUCTEMAX.

[eorpapusa: MUHepasbl, TOPHble MOPOA4bl, MOJie3Hble
McKonaemsble, TOMJNBO, PeCypChl.

TexHoNorns: XxmMmn4yeckas nPOMbILLSIEHHOCTb, MeTaJlIyprus,

CTpOUTENbHbIE MaTepuansl, CeNIbCKOX03NCTBEHHOE
NPOn3BOACTBO, nueBas MPOMbILLIEHHOCTb,
dapMaLeBTU4ecKan MPOMbILLIEHHOCTb, NPON3BOCTBO

KOCMETMYECKUX MpenapaToB, NMPOW3BOACTBO KOHCTPYKLIMOHHbIX
MaTepuanoB, 31EKTPOHHAS MPOMBbILLNEHHOCTb, HAHOTEXHOIOT NN,



NMAAHWAPYEMBIE PE3YJIbTATbl OCBOEHUA TPOIrPAMMbBI MO
MM HA YT IYBJIEHHOM YPOBHE CPEAHEIO OBLLENO
OBPA30OBAHUA

JINHHOCTHBLIE PE3VYJIbTATbDI

B COOTBETCTBUM C CUCTEMHO-AEATENBHOCTHLIM MOAXOA0M B
CTPYKTYPE JINYHOCTHBLIX pe3ynbTaTOB OCBOEHWUS MpeaMeTa
«XUMUS» Ha YpoBHe cpegHero obuwiero obpa3oBaHUs BblaeseHbI
cnepywolime  CoCTaBaswoWMe:  0CO3HaHMe  obyvarowwmmnucs
POCCUNCKON  FpaKOaHCKOW WAEHTUYHOCTWU; TOTOBHOCTb K
CaMOpPa3BUTUIO, CaMOCTOATENILHOCTU U CaMOOMpeneneHunto;
Ha/in4me MOTUBAUMU K 0OYYEeHMI0; rOTOBHOCTb M CMNOCOBHOCTb
oby4yalomnxcs pPyKoBOACTBOBATbLCA MPUHATLIMA B 0bLlecTBe
npaBuiamMn U HopMaMy MOBEAEHMSA; Haau4yMe MNpPaBOCO3HaHWUS,
3KOJIOrMYECKON KyNbTypbl; CMNOCOBHOCTb CTaBWUTb LEean W
CTPOUTb XXU3HEHHbIE MNaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUS MpeaMeTa «XUMUS»
OTpaxkatoT CHOPMUPOBAHHOCTL OMbITa MO3HABATENIbLHON W
NpakTU4eckon gedatenbHocTn obyvalowmxca B npouecce
peann3auunm obpasoBaTenbHON AEATENBHOCTH.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUS MpeaMeTa «XUMUS»
OTpaxkatoT CHOPMUPOBAHHOCTL OMbITa MO3HABATENbLHON W
NpakTU4eckon gedatenbHocTn obyyvalowmxca B npouecce
peanusaumn obpasoBaTesbHON AEATENbHOCTW, B TOM 4uC/ie B
YacTw:

1) rpa>kpaHCKOro BOCNUTaHMA:

0CO3HaHMS 00yYalLWMMNCA CBOMX KOHCTUTYLIMOHHbLIX MpaB
N 0683aHHOCTEN, YBAXKEHNSA K 3aKOHY 1 NPaBOMNOPSAKY;

NpeacTaBleHNs O CouMabHbIX HOPMaxX W MpasBuiax
MEX/NYHOCTHbIX OTHOLLEHUIN B KONNEKTUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOWN AEeATeNbHOCTU Mpwu
CO30aHMM  Yy4ebHbIX  MPOEKTOB, peweHun  y4ebHbix
No3HaBaTeNbHbIX 3ajay, BbIMNOJIHEHUN XUMNYECKUX
3KCNEPUMEHTOB;

CNOCOBHOCTN NOHUMATb U MPUHUMATbL MOTUBbLI, HAMEPEHNS,
NOTUKY W aprymMeHTbl APYrux Mpu aHanan3e pasnyHbiX BUAOB
y4ebHOWN fesaTenbHOCTY;



2) NaTPUOTUYECKOro BOCNUTAHUA:

LEHHOCTHOr0 OTHOLLUEHUA K WUCTOPMYECKOMY U Hay4YHOMY
Hacneaunto 0Te4eCTBEHHON XUMnW;

YBa)XE€HUS K MpoLeccy TBOpYecTBa B 0b6nacTn Teopum u
NPaKTUYECKOr0 TMPUNOXKEHUS XUMUKU, OCO3HAHUSA TOro, YTO
OaHHbIE HAaYKW eCTb pe3ynbTaT AJUTENbHbIX HabawaeHun,
KPOMOT/AMBbLIX 3KCMNEPUMEHTasIbHbIX MOWUCKOB, MOCTOSHHOIO
TpyOa YYEHbIX N NPAKTUKOB;

MHTepeca W MO3HaBaTeJsIbHbIX MOTMBOB B MOJYYEHUU W
nocnenywwemMm  aHanuse  uUHGopmMauunm 0  NEepenoBbiX
OOCTUXXEHNAX COBPEMEHHON OTEYECTBEHHOW XUMUN;

3) AYyXOBHO-HPaABCTBEHHOro BOCNMUTAHUA:

HPaBCTBEHHOIr0 CO3HAHWUA, 3TUYECKOro NOBEAEHMS;

CnocobHOCTM  OueHMBaTb  CUTYaUUW,  CBSA3aHHbIE C
XUMUYECKNMUN ABNEHNAMU, N MPUHMMATb OCO3HAHHLIE PELLEHNS,
OPUEHTMPYACh Ha MOPabHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTN;

FOTOBHOCTW OLIEHMBATb CBOE MOBEAEHNE M MOCTYNKN CBOUX
TOBapuLLeN C MNO3ULUMA HPABCTBEHHbLIX W MPaBOBbIX HOPM U C
Y4ETOM OCO3HAHMS NOCNEeACTBUN NOCTYKOB;

4) cbopMUpoOBaHUA KYNbTYPbl 300POBbA:

NOHUMAHNS LEHHOCTen 340poBoro n 6esonacHoro obpasa
XKWN3HK, HeobXoOMMOCTM OTBETCTBEHHOrO OTHOLWEHMA K
COBCTBEHHOMY (hU3MYECKOMY U NCUXNYECKOMY 3[0PO0BbIO;

cobnogeHns  npasun  H6esonacHoro  obpalleHus
BewecTsamMm B ObiTy, MNOBCEOHEBHOW XXW3HW, B TPYAOBO
NeaATeNbHOCTW;

NOHMMAaHUA  LUEHHOCTW MpaBua  MHAMBUAYANIbHOIO W
KONNEKTUBHOro  6e30macHOro noBefeHuss B CUTyauumsx,
YrPOXKatoLLMX 310POBbIO N XU3HW N0OEN,

0CO3HaHUA NOCNEeACTBUN U HENPUATUS BPeAHbIX NPUBbIYEK
(ynoTpebneHns ankorons, HAPKOTUKOB, KypPeHUS);

5) TpyAoOBOro BOCNUTaHUA:

KOMMYHUKATUBHOWN KOMMNETEHTHOCTH B y4yebHo-
NCCNenoBaTeNbCKON OeATEeNbHOCTN, O0OLWEeCcTBEHHO MNONE3HOWN,
TBOPYECKOM N APYrnx BUAax OedaTesibHOCTU;

C
"



YCTaHOBKW Ha aKTMBHOE y4acCTue B peLleHnn NpakTUYeCcKnx
3a/la4 coumanbHOW HamMpaBJIEHHOCTU (B pamMKaxX CBOEro KJacca,
LLIKObI);

MHTepeca K MNPaKTU4YeCKOMY U3YYeHWUo  rnpodeccuia
pPas/IM4HOro poJa, B TOM 4YWUCIE Ha OCHOBE TMPUMEHEHUSA
NpeaMETHbIX 3HAHWUI NO XUMUN;

YBaXXeHUS K Tpyay, nogam Tpyaa v pesyfbTaTaM TPYyA0BOW
nesTeNbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BbIOOPY WMHAOMBUAYAIbLHOW
TpaekTopun obpasoBaHus, byayuien npodeccun n peannsauunm
CODCTBEHHbIX >XWU3HEHHbIX MJAHOB C YYETOM JINYHOCTHbIX
NHTEpPEeCoB, CNOCOBHOCTEN K XUMUN, MHTEPECOB M NoTpebHoCTEN
obwiecTBa;

6) 3KOoNOrM4YecKoro BOCNUMTaHUA:

3KOJIOrMYeCcKn LenecoobpasHOro OTHOLLUEHUS K npupoae
KaK MCTOYHUKY CyLLLeCTBOBAHMNSA XXWU3HWN Ha 3eMie,;

NOHMMaHUA  rnobanbHOro  XapakTepa  3KOJIOrM4eCcKux
npobnem, BAMAHWS SKOHOMMYECKUX MPOLECCOB Ha COCTOSAHME
NPUPOOHOM N COLNANbLHON Cpelbl;

OCO3HaHUS HEeobXoAMMOCTU WCMOJIb30BAHMUS OOCTUXKEHWUN
XUMUn ans peLlleHns BOMPOCOB pauMoHaNbHOro
NPUPOO0NoJib30BaHUS;

aKTMBHOIO HENpuUATUA OeNCTBUW, TMPUHOCAWMX Bpen
OKpyXalowen npupoaHon cpene, YMeHus MPOrHo3nMpoBaThb
HebnaronpusaTHble 3KO0JIOrnyeckmne nocnencTeus
npeanpuHUMaeMblx OEeNCTBUM 1 NpeaoTBpaLllaTh UX;

Hann4ns Pa3BUTOro 3K0JI0OrMYeckoro MbILLUAEHNS,
3KOJIOMMYECKOM KYJIbTYpPbl, OMNbITa AEATENbHOCTU 3KOJI0MrNYECKON
HanpaBNEeHHOCTW, YMEHUS  PYKOBOACTBOBATbCA UMW B
no3HaBaTeJIbHON, KOMMYHUKaTMBHOW W COLMANIbHOW MpPakTUKe,
CMOCOBHOCTU U YMEHUS aKTUBHO MPOTUBOCTOATb WAEO0ON NN
xemoobuu;

7) LEHHOCTU HAY4YHOro NO3HaHUA:

MUPOBO33PEHUS, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HayKn 1 0BLLLECTBEHHON MPaKTUKW;

NOHMMaHNA crneundukn XMMMN Kak HayKu, OCO3HaHuA eé
poan B ()OPMMPOBAHUN PALIMOHANIBHOIO Hay4YHOro MbILLJIEHUS,



CO34aHUN LENOCTHOro npeacTtaBneHns o6 okpyxatowem mupe
KaK 0 e4NHCTBE NPUPOAbl 1 4YesioBeKa, B MO3HAHUM NPUPOLHbIX
3aKOHOMEPHOCTEN K peleHumn  npobnemMm  CoxpaHeHus
NPUPOAHOr0 PaBHOBECUS;

ybexxgéHHocTn B ocobon  3HAYMMOCTM  XUMUW  ONA
COBPEMEHHOW  UMBUAM3AUMW: B €€  TYMaHUCTUYeCKOW
HanpPaBNEHHOCTU W Ba)HOW pPOAN B CO3OaHWW HOBOW 6a3bl
MaTepuasibHON KyNbTypbl, B peweHun rnobanbHbix npobnem
YCTON4YNBOro pa3BUTUA 4yenoBe4yecTBa - CbIPbEBOM,
SHEpreTUYeCcKom, NULLEBON N 3KoNornyeckon 6esonacHocTn, B
Pa3BUTUM MeguuUuHbl, obecrneyeHnn yCnoBUin yCrewHoro Tpyaa
N 3KONOMMYECKN KOMGOPTHON XU3HN KaXKgoro YaeHa obwecTsa;

€CTeCTBEHHO-Hay4YHON FPaMOTHOCTU: MOHUMAHUSA CYLLHOCTW
MEeTOLOB MO3HaHWSA, WUCMOJIb3YeMbIX B €CTECTBEHHbIX HayKax,
CNocobHOCTM NCN0SIb30BaTh MNOJIy4aeMble 3HaHUSA N8 aHaan3a u
00bACHEHNSA SBNEHMI OKPYXXaloWero Mumpa v nNpoucxogawmnx B
HEM M3MEHEHUWN, yMeHNs AenaTb 060CHOBAHHLIE 3aKOYEHUS Ha
OCHOBE Hay4HblX (PaKTOB W WMEKLWNXCA LAaHHbIX C Leblo
NoJly4eHns LOCTOBEPHbLIX BbIBOAOB;

CMOCOBHOCTN CaMOCTOATE/IbHO MCMO0JIb30BaTb XUMUYECKUe
3HaHUA gna  peweHusa npobneMm B peasibHbIX XKU3HEHHbIX
cuTyaumnsax;

NHTepeca K No3HaHWo, UCC1Ief0BaTeNbCKON AEATENIbHOCTY;

FOTOBHOCTM M CMOCOOHOCTM K HenpepbiBHOMY 06pa30BaHUIo
N camoobpa3oBaHMIO, K aKTUBHOMY MOJIyYEHWUIO HOBbLIX 3HAHWUM
MO XMMWUN B COOTBETCTBUN C XXU3HEHHbBIMU NOTPEOHOCTAMY;

MHTEepeca K OCODEHHOCTAM Tpyda B pPa3/IMyHbIX Chepax
NpogheccMoHasbHOW OesATeNbHOCTMW.

METAINMPEOMETHbLIE PE3VJIbTATHI

MeTanpeaMeTHble pe3ybTaTbl OCBOEHUS MPOrpamMmbl Mo
XUMUN Ha YPOBHE cpeaHero obLiero obpa3oBaHNA BKIOYAIOT:

3Ha4YUMbIE ons hopmMumnpoBaHua MNUPOBO33PEHNS
obyyvatoumxcs MeXANCUUNINHAPHbIE (MexnpeaMeTHbIEe)
obLleHay4YHble MOHATUSA, OTPaXkaloWne LEeNOCTHOCTb Hay4YHOM
KapTWUHbI MUpa 1 cneunduky MeToA0B NO3HAHMS, UCMOJIb3YyEMbIX
B €CTEeCTBEHHbIX Haykax (MaTepusi, BeLWeCTBO, 3Heprus,



sIBJIeHNEe, TMpPOLLeCC, CUCTeMa, HayYHbIl haKT, npuHUWMN,
rmnoTesa, 3aKOHOMEPHOCTb, 3aKOH, Teopwusi, WCCaenoBaHue,
HabnoaeHne, N3MepeHne, SKCNEPUMEHT 1 apyrue);

YHUBEpPCaNbHble Yy4yebHble [OeicTBUs (Mo3HaBaTesbHbIE,
KOMMYHUKaTUBHbIE, PErynsiTUBHbIE), obecneymBatoLme
hopMnpoBaHne hyHKLMOHANBHOW TPaMOTHOCTU U COLMAJIbHOW
KOMMNEeTEeHLMN 00yYatoLnXCs;

CrNocobHOCTL  0ByYaloLWMXCa MCNONb30BaTb OCBOEHHbIE
MEeXANCLUMNIMHAPHbIE, MUPOBO33pEHYECKUne 3HaHMA "
YHUBEpPCabHble Yy4ebHble OEeNCTBMS B MO3HaBATeNbHOW W
coUManbHOW NpakKTuUKe.

MeTanpeaoMeTHble pe3ynbTaThl OTPaXkalT OBMaAeHue
YHUBEPCAIbHbIMY y4yebHbIMY No3HaBaTeNIbHbIMN,
KOMMYHUKATUBHbLIMUW U PETYNSTUBHBIMU JENCTBUSIMU.

Mo3HaBaTeNbHble YHUBEpPCAJZibHbIe Yy4eOHble
AEencTBmA

1) 6a3o0Bble nornyecKkue p0encTBmA:

CaMOCTOSATENIbHO  (hopMynMpoBaTb W aKTyaJan3mpoBaTb
npobnemy, paccMaTpuBaTb €€ BCECTOPOHHE;

onpenenaTb Lenn OedATeNbHOCTW, 3afaBas napameTpbl U
KpUTEepuUnM  UX  OOCTMXKEHMS,,  COOTHOCUTb  pe3ynbTaThbl
L0eATeNIbHOCTU C NOCTaB/€HHbIMU LieNsMu;

MCNONb30BaTb MNP OCBOEHUWN 3HAHWUW NPUEMbI NOrMYECKOro
MbILUNEHNSA: BbIAENATb XapaKTepHble MPU3HAKWU MOHATUA U
yCTaHaBAMBaTb nx B3aUMOCBS3b, NCNoNb30BaTb
COOTBETCTBYKOLWME TMOHATUA ON9 O0O0BACHEHUS  OTAENbHbIX
(haKTOB 1 ABNEHUN;

BblIOMpaTb OCHOBAHUA W KPUTEPUM AN KhacCcupukaumm
BELLECTB U XMMUYECKMX PeakLuni;

yCTaHaB/AMBaTb MPUYNHHO-CNIEACTBEHHbIE CBSA3N  MexXAay
N3y4aeMbIMU ABJIEHUSMU;

CTPOUTb  JIOrMYecKue  paccyxneHnsa  (MHOYKTUBHbIE,
0EeOYKTUBHbIE, MO aHanNornun), BbISBAATb 3aKOHOMEPHOCTU U
NPOTMBOPEYNS B pacCMATPUBAEMBIX ABJIEHUSAX, (HOPMYSINPOBATH
BbIBOLbl U 3aKJIOYEHMS;

NPUMEHATL B MpoLecce MO3HAHUA UCMOJb3yeEMbIE B XUMUK
CMMBOMMYECKMe  (3HakoBble) ™Mogenu, npeobpas3oBbiBaTb



MOZEeNlbHblE MPEeACTaBNAEHUA - XUMUYECKUW 3HaK (CcumBOn)
3/IEMEHTA, XuUMUYeckas opMyna, YpaBHEHWE XUMUYECKOW
peakumm - nNpu  peweHnun Yy4ebHbiX MNO3HABATENbHbIX WU
NPaKTUYEeCKUX 3adaydy, MNPUMEHATb Ha3BaHHble MOAEsbHbIE
NpeacTaB/ieHNs O  BbISBJIEHUA XapaKTEPHbIX MPU3HaKOB
N3y4aeMbIX BELLECTB N XUMUYECKNX PeaKLU.

2) 6a30Bble uccnepoBaTesibCKue OeUCTBUA:

B/lafleTb OCHOBaMW METOO0B Hay4YHOro Mo3HaHWUSA BELWEeCTB
N XUMUYECKUX PeaKLINK;

bopMyMpoBaTb  UeAnM U 3adaunm  UCCenoBaHus,
NCrosb30BaTb NOCTaBJIEHHbIE 7 CaMOCTOATENIbHO
cpopmMynMpoBaHHbIE  BOMPOCbI B  KA4yeCcTBE WHCTPYMEHTa
MO3HAHWSA 1 OCHOBbLI A1 (POPMUPOBAHNSA FTMNOTE3bI MO NMPOBEPKE
NPaBUNbHOCTW BbICKa3bIBAEMbIX CY)KAEHWUN;

B/lafleTb HaBblkaMW CaMOCTOSATEJSIbHOr0 MJaHUPOBaHUA W
NpoBeAeHNs Y4EeHNYECKUX IKCMEPUMEHTOB, COBEPLUEHCTBOBATb
ymeHnss HabnwgaTb 3a X0OOM npouecca, CamMoCTOATENbHO
NPOrHO3MPOBaThb ero pe3ynbTaT, PopMyanpoBaTh 0600LLEHNA 1
BbIBOAb! OTHOCUTENBHO LNOCTOBEPHOCTN pe3yfbTaToB
nccnenoBaHus, COCTaBNATb 060CHOBaAHHbIN OTYET 0
npoaenaHHon paboTe;

npuobpeTaTb OMNbIT YYEHMYECKOW WCCNenoBaTeNIbCKON W
NPOEKTHON  AEeATEeNbHOCTW, TMPOSABAATbL  CMOCODHOCTL U
FOTOBHOCTb K CaMOCTOSITENIbHOMY MOWCKY METO/OB peLleHuns
NPaKTUYeCKNX 3aday, TMPUMEHEHUIO Pa3/IMYHbIX METOoO0B
NO3HaHWS.

3) paboTa ¢ uHcpopmMmaumnen:

OPUEHTMPOBATLCA B PA3/IMYHbLIX UCTOYHUKAX WHGOpMaLUK
(Hay4YHO-NonynapHas AuTepaTypa XUMUYECKOro COoAepXaHus,
CrpaBOYHble nocobus, pecypcbl WHTepHeTa), aHaAM3MPOBaTb
NHpOpPMaUMO pa3/INYHbIX BUOOB W (OpM MNpeacTaBsieHUs,
KPUTUYECKN oLEeHNBaTb eé LNOCTOBEPHOCTb 7
HENPOTUBOPEYNBOCTD;

hopMyIMPOBaTb 3aMpPoChbl U NPUMEHSATb Pa3/InyYHble METOAbI
npy nouncke un oTbope wHpopmauumn, Heobxogmmon aNns
BbINOJIHEHNA Y4eOHbIX 3a4a4 onpeaenéHHoro Tmna;



npunobpeTaTb OMNbIT  MCMNOJL30BAHUA  MHMOPMALMOHHO-
KOMMYHUKATUBHbIX TEXHOJIOTUA W PasfINYHbIX  MOUCKOBbIX
cucTem;

CaMOCTOSATENbHO BblOMpaTb  ONTUManbHyl  opmy
npencTasiieHNa WHGopMaunm (cxembl, rpadukn, Auarpammsbl,
Tabnunubl, pPUCYHKN 1 apyrue);

MCNONb30BaTb HAy4YHbIM §A3blK B Ka4yecTBe CpencTBa npwu
paboTe C XUMMYECKow NHopMaLmen: NPUMEHATH
MexrnpeameTHble (husnyeckne n MaTemMaTU4eCKne) 3HakKu u
CMMBOJbI, hOopMyJibl, abbpeBnaTypbl, HOMEHKIATYPY;

NCMNoJ1Ib30BaTb 3HAKOBO-CMMBOJINHECKNE CPENCTBA
HarnaagHoOCTN.

KOMMYyHUKaATUBHbIE YHUBEpPCaJibHblie Y4eOHble
DEeucTBuUA:

3a/laBaTb BOMPOChI MO CYyLLECTBY 06CYXaeMON TEMbI B
X04e Ananora u/Mnm aucKyccum, BbICKasbiBaTbh UOEN,
hOpMYNMPOBaThL CBOU NPEAJSIOKEHNS OTHOCUTESIBHO
BbINOJIHEHUS NMPEAJSI0KEHHOW 334K,

BbICTYMaTb C Mpe3eHTaunen pesysibTaToB MNo3HaBaTes/IbHOW
LEeATeNbHOCTU, NONYYEHHbIX CAMOCTOATE/IbHO UM COBMECTHO CO
CBEPCTHUKAMWN MPU BbINOJHEHUN XUMWUYECKOro 3KCMEPUMEHTA,
NpakTnyeckon paboTbl MO MCCNefoBaHUIO CBOWCTB U3y4aeMbIX
BELLeCcTB, peanmsauum y4yebHoro npoekTa, U OPMySMPOBaTb
BbIBOAbl MO pe3ysibTaTaM MNPOBEAEHHbLIX WCC/IeL0BAHUA MYTEM
corfacoBaHmss no3numm B Xxolde obcyxaeHns u obmeHa
MHEHNAMMN.

PerynaTtuBHble YHUBEpCasbHble y4yeOHble
DEeucTBuUA:

CaMOCTOSATENIbHO MJIaHUPOBaTb W OCYLWECTBJIATL  CBOIO
NO3HaBaTeIbHYIO OesATeNbHOCTb, ONpeaensas eé ueam n 3agadu,
KOHTPOMPOBATbL M MO Mepe HeobXOAMMOCTU KOPPEKTUPOBATb
npefnaraemMbliini anropuT™M OEeNCTBUI NPU BbINOJAHEHUN YYeOHbIX



W UCCNeNoBaTeNbCKMX  3ajay,  BblbupaTb  Hambonee
3 (HEKTUBHbBINA CNOCOD NX peLleHns C YH4ETOM NOSNYyYEHUSI HOBbIX
3HaHMI 0 BEWECTBAX N XUMUYECKUX PeaKLnNsX;

OCYLLECTBNATb CAaMOKOHTPOJIb AEeATEeNbHOCTM Ha OCHOBE
CaMOaHan3a N CaMOOLIEHKMN.

NMPEOMETHDIE PE3YJIbTATDI

MpeameTHble pe3ynbTaTbl OCBOEHUS MPOrpaMmbl N0 XUMUK
Ha yrnybnéHHoM YypoBHE Ha YpOBHe cpegHero obuero
obpasoBaHMa  BKAOYAOT  creunduyeckne ans  yy4ebHoro
npeameTa «XMMUA» HayyYHble 3HAHWSA, YMEHUS N  Cnocobbl
OENCTBUIA MO OCBOEHWIO, WUHTepnpeTauum u npeobpasoBaHuio
3HaHUW, BUAOblI AEATENbHOCTM MO MOJIYYEHUIO HOBOrO 3HaHWUSA U
NPUMEHEHMNIO 3HAHWUA B Pas3/IMYHbIX Y4YebHbIX CUTyauusax, a
TaKXX€ B peasibHblIX >XWU3HEHHbIX CUTyaLUUaX, CBSA3A@HHbIX C
Xumnen. B nporpamMme nNo XUMuMM NpPeOMETHble pe3ynbTaTbl
npeacTaBJ/ieHbl MO rofgaM U3y4yeHuns.

10 KJIACC

MpenoMeTHble pe3ysibTaTbl 0CBOEHUS Kypca «OpraHmyeckas
XUMUS» OTPaXKatoT:

CPOPMUPOBAHHOCTb NpeacTaB/NeHNN: 0 MecTe U 3Ha4YeHUu
OpraHNYyeckom XMMUN B CUCTEME eCTECTBEHHbIX HayK N eé poJin
B obecneyeHUM yCTOMYMBOro pasBUTUS 4YesloBevyecTBa B
peLueHnn NpobsieM 3K00rn4eCcKom, IHEPreTnYecKon 1 NULLLEBON
besonacHoOCTN, B pPasBUTUN MeOWUWHbI, CO3OAaHUM  HOBbIX
MaTepuasioB, HOBbIX WCTOYHUKOB 3Heprun, B obecneyveHun
PaUNOHANBLHOMO  MPUPOOONOAbL30BaHMUSA, B (OPMUPOBAHUK
MUPOBO33peHNA K oblen KyabTypbl YeNoBeKa, a TakKXe
9K0JIOrM4eckn 060CHOBAHHOIMO OTHOLLEHMA K CBOEMY 3[0POBbIO
N NPUPOLHON Cpese;

BlafleHne CUCTEMON  XMMUYECKMX  3HaHWUN, KOoTopas
BKJ1I0YAET: OCHOBOMOMAramoLwmne noHATUSA - XUMUYECKNIA JIEMEHT,
aToOM, [P0 M 3NeKTPoHHas 0bosiovka aToMa, S-, p-, d-aTOMHbIe
opbuTtann, OCHOBHOE W” BO3OY)XAEHHOE COCTOSHUA aTOMa,
rmbpmamnsauma  aTOMHbIX  opbuTanen, WOH,  MOJIEKyna,
BaJIEHTHOCTb, 3/1EKTPOOTPULLATENbHOCTb, CTEeMNeHb OKUCIEHMS,
XUMMYyeckas CBA3b, MOJb, MOJASPHAs Macca, MONSPHbLIA 0O6bEM,



yrnepogHbln - ckeneT, (YHKUMOHaNbHAA rpynna, paaukan,
CTPYKTYPHblEe  hOopMYyJibl (pa3BépHyThle, COKpaLEHHbIE,
CKefleTHble), W30Mepuss CTPYKTYPHas M MNPOCTPAHCTBEHHAS
(reomeTpunyeckas, onTn4eckas), M3oMepbl, FOMOJIOrMYECKMI P,
rOMOJIOrn, YrieBogopoAbl, KUC/IOPOA- W a3oTcohepkaliue
OpraHuyeckne coeguHeHUs, MOHOMep, MNoJinMep, CTPYKTYpHoe
3BEHO, BbICOKOMOJNEKYNISIPHbIE COEAMHEHUS; Teopuun, 3aKOHbI
(mnepmnogmyeckun 3akoH . W. MeHnoeneeBa, Teopuss CTPOEHUS
opraHuyeckmnx BewecTts A. M. byTnepoBa, 3aKOH COXpPaHeHUS
MaCCbl BELLECTB, 3aKOH COXPaHEHMS W NpeBpaLLeHns 3Heprum
Npu XUMUYECKNX pPeakLmax), 3aKOHOMEPHOCTU, CUMMBONYECKUIA
A3blK XUMUMK, MUPOBO33PEHYECKME 3HAHUSA, Niexallne B OCHOBe
NOHUMAHMNS NPUYNHHOCTM U CUCTEMHOCTU XUMUYECKNX ABJIEHUN;
npeacTaBfieHNs O  MexaHM3Max  XMMUYECKUX  peakuun,
TepMOOMHAMUYECKUX W KUHETUYECKMX 3aKOHOMEPHOCTHAX WX
NpoTeKaHUs, 0 B3aUMHOM BJINSHUX aTOMOB W rpynn aTOMOB B
Moniekynax  (MHOYKTUBHbBIA N Me30MepHbIn  3(PdeKThl,
opueHTaHTel | ¥ |l popa); daKTo/SIOrM4eckme cBefeHns o
CBOMCTBAXx, COCTaBe, nosiy4yeHnn m 6e3onacHOM UCNONb30BaHUN
BaXKHEMLINX OpraHMYeCKMX BelLecTB B ObITY M MpakKTUY4ECKOW
NEeATENbHOCTM  4esioBeKa, OOWWUX  Hay4yHbIX  MOpUHUMMAX
XUMNYECKOro npouM3BOACTBa (Ha npumepe nNpoU3BOACTBA
MeTaHoNa, nepepaboTkn HedTw);

CPOPMMPOBAHHOCTb  YMEHMWW: BbISBAATb  XapaKTepHble
NPU3HAKN  MOHATUW,  yCTaHaBAMBaTb WX  B3aWMOCBA3b,
MCNONb30BaTb COOTBETCTBYKOLWIME MOHATMA MNPUM  ONMMUCAHUK
COCTaBa, CTPOEHUSA U CBONCTB OPraHUYeCKnX coeguHeHNN;

CPOPMUPOBAHHOCTb YMEHUN:

MCNONb30BaTb XUMWUYECKYID CUMBOJIMKY AN COCTaBJ/IEHUS
MONIEKYNIAPHBIX U CTPYKTYPHbIX (Pa3BEPHYTbLIX, COKPALLEHHbLIX Y
CKeneTHbIX) (hOpMyJT OpraHNYeCKMX BeLLecTs;

COCTaBNATb  YPaBHEHMA  XMMUYECKMX  peakumm u
PacKpblBaTb WX CYLWHOCTb: OKUC/IUTENbHO-BOCCTAHOBUTENbHbIX
peakuun nocpeacTBOM COCTaBfIeHUS 3NEeKTPOHHOro HanaHca
3TUX peakUun, peakumin MOHHOro obmeHa MyTEM COCTaB/IEHUS
NX MOJIHbIX N COKPALLEHHBIX NOHHbIX YPaBHEHUN;



N3roTaBaMBaTb MOAENN MOJIEKYJT OpPraHMYeCKUx BeLLeCcTB
ONa  WAMKCTPaAUUM NX XMMUYECKOro W MNPOCTPaHCTBEHHOrO
CTPOEeHMS;

CPOPMUPOBAHHOCTb YMEHUWN; yCTaHaB/INBaTb
NPMHAANEXXHOCTb W3YYEHHbIX OPraHN4YeCKMX BeLLecTB Mo WX
COCTaBy W CTPOEHUIO K OnpefesieHHOMY Knaccy/rpynne
coeuMHeHNn, pnaBaTb WM Ha3BaHUSA MO CUCTEMATUYECKOW
HoMmeHknaType (IUPAC) n npuBoauTb TpuMBMaJSibHble Ha3BaHMWA
ONS  OTAeNbHbIX nNpeacTaBUTeNlen OpraHUYeckux BeLLecTB
(3TneH, aueTuneH, ToNyon, rANULEPUH, STUNEHT INKONb, DEeHO,
opmanbaerna, auetanbaerni, aueToH, MypaBbuHaaA KUCSOTA,
YKCYCHaa KuCoTa, CTeapuHoBas, OJieMHOBas, MasibMATUHOBAS
KUCNOTbI, [JINUWH, aNaHWH, ManbTo3a, (QPyKTo3a, aHWIWUH,
OVNBUHWI, N30MPEH, XJIOPOMPEH, CTUPOS U Apyrue);

CPOPMUPOBAHHOCTL YMEHUSA ONPenenaTb BUA XUMUYECKOW
CBA3M B OpraHM4yeckux coegmHeHusx (KoBaneHTHas U MOHHas
CBSI3b, O- N M-CBA3b, BOAOPOAHAsA CBA3b);

COPMMPOBAHHOCTL  YMEHUA  MPUMEHATb  MOJI0XKEHUS
Teopun CTpPoeHus opraHmnyeckmx sewects A. M. byTneposa gn4
06bACHEHNSA 3aBUCMMOCTM CBOWCTB BeLLECTB OT UX COCTaBa U
CTPOEeHMS;

C(hOPMMPOBAHHOCTb YMEHWM XapakKTepu3oBaTb COCTaB.,
CTpoeHne, Gu3n4yeckme ”n XUMUYeCcKne CBOMCTBA TUMUYHbIX
npencTaBuTesien passinYyHbIX KJ1IaCCOB OPraHUYeCcKMX BeLecTB:
aNIKaHOB, LWK/0AJIKaHOB, AaJIKEHOB, aJIkadMWeHOB, aJIKNHOB,
apoMaTU4yeCKUx  yriesodoponoB,  CMNUPTOB,  anbAernaos,
KETOHOB, KapOOHOBbLIX KWUCNOT, MPOCTbIX W CAOXKHbIX 3HNPOB,
XKNPOB, HUTPOCOEAUHEHWA WU AMMHOB, aMUHOKWCAOT, 6enKos,
yrnesonos (MOHO-, OM- WU MNOJMCAXapuaoB), WIIOCTPUPOBATL
reHeTU4YeCKyHo CBSA3b Mexay HUMW YpPaBHEHUSAMN
COOTBETCTBYKLUNX XUMUYECKUX pPeakuunm C WNCnosib30BaHUEM
CTPYKTYPHbIX (hopMy;

CPOPMUPOBAHHOCTb yMEHUs noATBepXAaThb Ha
KOHKPETHbIX MpUMepax XapakTep 3aBUCUMOCTU pPeaKLNOHHOW
CNOCOBHOCTM OpraHMYecKnX COeaUHEHMN OT KPaTHOCTM U TUna
KOBAJIEHTHOW CBA3M (O- U M-CBSA3K), B3aMMHOI0 BJNAHUSA aTOMOB
N rpynn aToMoOB B MOJIEKYNAX;



ChOPMMPOBAHHOCTb YMEHUSA XapakKTepu3oBaTb WUCTOYHUKU
yrneBogopoaHoro cbipbd (HedTb, NPUMPOOHbLIA ra3, Yrob),
crnocobbl ero nepepaboTKM K MpaKTUYECKOe MPUMEHEHME
NpoayKToB nepepaboTku;

CPOPMUPOBAHHOCTL  BNIAfEHUA  CUCTEMOM  3HAHUM O
€CTEeCTBEHHO-HaY4YHbIX MeTodaxX Mo3HaHuMa - HabnawgeHun,
N3MEPEHUN, MOOENNPOBAHUKN, 3SKCNEPUMEHTe (peanbHOM WU
MbICJIEHHOM) N YMEHWUSA NPUMEHSATb 3TW 3HaHUS;

C(POPMUPOBAHHOCTb  YMEHUA  MPUMEHHATb  OCHOBHblE
onepaumn MbICAUTENbHON OeATENbHOCTU - aHaAu3 U CUHTES,
CpaBHeHune, o0boblieHne,  cucTtemMaTu3auulo,  BbISIBJIEHUE
NPUYNHHO-CNEACTBEHHbIX CBA3eM - 019 WU3YYeHWUs CBOWCTB
BELLECTB U XMMUYECKMX PeakLuni;

ChOPMMPOBAHHOCTb  YMEHWW: BbIIBAATb  B3aMMOCBSA3b
XUMNYECKUX 3HAHWUA C MOHATUAMU N NpencTaBleHNAMN OPYrux
€CTECTBEHHO-Hay4HbIX npeameToB Ana 6osee 0CO3HAHHOMO
NOHUMAHMS  CYWHOCTM MaTepuanbHOro eauHCTBa  MMpa,
MCNONb30BaTb CUCTEMHbIE 3HAHWUA MO OPraHN4Yeckonm XUMuUnM OJs
00bACHEHNA M MNPOrHO3NPOBAHUA  ABJIEHWWA,  MMEIOLMUX
€CTECTBEHHO-Hay4HY0 Npupoay;

CPOPMMPOBAHHOCTb YMEHWA: MNPOBOAUTb pPaACYETbl MO
XUMNYECKUM (hopMySiaM U YPaBHEHUSAM XUMMYECKUX peakuuin C
NCNONb30BaHMEM (PU3NYECKMX BeanYnH (Macca, obbEM rasos,
KO/MMYECTBO BELLECTBa), XapakKTepusylLlnx Bewectsa C
KOJIMYECTBEHHON  CTOPOHbI:  PACY€Tbl MO  HAXOXIAEHUIO
XUMNYECKON (hOpPMYyJibl BewecTBa MO W3BECTHbIM MACCOBbLIM
0ONIAM  XUMUYECKUX  3IEMEHTOB, NPOAYKTaM  CropaHus,
MNJOTHOCTY ra3006pa3HbiX BELLECTB;

ChOpPMMPOBAHHOCTb YMEHWMN: NPOrHO3MPOBATb,
aHaNM3npoBaTb W OUEHMBATb C TMO3ULUMA  SKOJIOrMY4EeCKON
6e3onacHOCTM nocneacTens ObITOBOM WM NPOU3BOACTBEHHOW
0EeATENbHOCTN YenloBeKa, CBA3aHHOM C nepepaboTKonm BeLecTs,
MCNONb30BaTb MOJIYYEHHbIE 3HAHMA A1 NPUHATUSA TPAMOTHBbIX
peweHnn npobnem B CUTyaunsx, CBA3aHHbIX C XUMUER;

ChOPMMPOBAHHOCTb YMEHWMI: CaMOCTOATENbHO
NJaHMpPOBaTb W NPOBOAUTb  XMMUYECKMA  DKCNEPUMEHT
(monyyeHne u un3y4yeHMe CBOWCTB OPraHUYeCKMX BELLECTB,



Ka4YeCTBEHHblE peakUun yrieBoAOpOLOB Pa3/inyHbIX KJ1IaCCoB U
Kncaopoaconepxawmx OpraHnyeCcKMx BeLWecTB, pelleHune
3KCMepMMeHTasIbHbIX 3a4ay Mo Pacno3HaBaHWUIO OpPraHU4yecKmnx
BELWECTB) C cobnogeHnem npasuna He3onacHoro obpalleHus ¢
BellecTBaMu n nabopaTopHbIM obopynoBaHueM,
opmynmnpoBaTb  LUeSib  WUCCNeLOBaHMSA, NpeacrtasnsaTs B
pa3fin4yHOM hopMe pesynbTaTbl IKCMNEPUMEHTA, aHANM3NPOBaATb
M OLEeHNBaTb X OOCTOBEPHOCTb;

CPOPMUPOBAHHOCTb YMEHUN:

cobnogatb nNpaBuia  3KOJIOFMYECKM  LenecoobpasHoro
nosedeHns B ObITYy M TPyooBOW AEATENbHOCTM B  LENsx
COXPaHEHNS CBOEro 340P0BbSA, OKPY>XaloLWen NpupoaHon cpeabl
N OOCTUXKEHUNSA €€ YCTONYMBOrO PasBUTUS;

0CO3HaBaTb OMACHOCTb TOKCUYECKOro AENCTBUSA Ha XUBblE
OpraHn3Mbl OnpenenéHHbIX OpPraHMYecKUx BeLecTB, MOHMMas
cMmbicn nokasaTtens MAK;

aHaNIN3npPOoBaTh LenecoobpasHoOCTb NPUMEHEHNS
OpraHMYecKnXx BELWECTB B MPOMbILIJIEHHOCTM U B BbITY C TOYKMU
3peHnsa COOTHOLLEHUS PUCK-MONb3a;

ChOPMUPOBAHHOCTb YMEHUWN; OCYLLIEeCTBNATb
Lie/leHanpaB/eHHbIA  MOUCK  XUMWUYeCKOM  UHGopMauum B
Pa3/IMYHbIX  UCTOYHMKaxX  (Hay4yHad M y4ebHO-Hay4Has
nnTepaTypa, CpencTtea MaccoBon MHMopmauuun, WHTepHeT u
apyrue), KPUTUYECKK aHaM3mMpoBaTb XUMMYECKYIO
MHpopMauuo, nepepabatbiBaTb €€ UM WUCNOAb30BaTb B
COOTBETCTBUWN C NOCTaBSIEHHOW y4eOHOM 3ada4en.

11 KJIACC

MpeaMeTHble pe3ynbTaTbl OCBOEHMS Kypca «Obuwas wu
HeopraHMYeckas XMMns» 0TParkatoT:

CPOPMUPOBAHHOCTL MNpPeAcTaB/eHMN: O MaTepuaibHOM
eQVHCTBE MUpa, 3aKOHOMEPHOCTAX M MO3HABAEMOCTU SIBNEHUN
NpPUPOAbI, 0 MecTe N 3HaYEeHUN XUMUN B CUCTEME eCTEeCTBEHHbIX
HaykKk U eé poanm B obecnevyeHUn YCTOMYUBOrO pPasBUTUSA, B
peleHnn npobnem 3K0N0rn4eCcKkon, SIHEPreTUYeCcKomn 1 NuLLLEBON
6esonacHoOCTN, B pPasBUTUN MeOuUWHbI, CO3OAaHUM  HOBbIX
MaTepuanoB, HOBbIX WCTOYHWKOB 3Heprun, B obecnevyeHuu
PaUNOHANBLHOMO  MPUPOOONOAL30BaHMUSA, B (OPMUPOBAHUK



MUPOBO33pEHNA © 00Wen KynabTypbl YenoBeKa, a TakxXe
3K0I0rn4yeckn 060CHOBAHHOIN0 OTHOLWIEHMS K CBOEMY 340POBbIO
N NPUPOLHON CpeLe;

BNlaleHMe CUCTEMON  XUMUYECKUX 3HaHUW, KOTopas
BKJIIOYAET: OCHOBOMOJaraoLmne NoHATUSA - XUMUYECKUI SSIEMEHT,
aToM, PO aToMa, U30TOoMbl, 3/IeKTPOHHaa obosioyka aToma, S-,
p-, d-aTOMHbIE 0pOUTaNN, OCHOBHOE U BO3OY)XAEHHOE COCTOSHUS
aToMa, rmbpmamsauma aTOMHbIX opbuTanen, WMOH, MONEKYna,
BAJIEHTHOCTb, 3JIEKTPOOTPULATESNIbHOCTb, CTEMNEHb OKWUCJIEHUS,
XUMMYeckasi CBSA3b (KOBaJIeHTHasA, WOHHasA, MeTaln4yeckas,
BOZOPOAHASN), KpUCTAIMYECKaa PELLETKA, XUMMYECKAa peakuums,
PacTBOP, 3JIEKTPOJINTbI, HE3NEKTPOJINTLI, 3IJIEKTPOAUTUYECKASN
anccoumaums, cTeneHb gnccoumanmm, BOAOPOAHbIN NOKa3aTesb,
OKNC/INTENb, BOCCTAHOBUTENb, TEMNJI0BON 3(MEKT XMMUYECKOW
peakuun, CKOPOCTb  XMMUYECKOW  peakuun, XuMMuyeckoe
paBHOBECMe; Teopun U 3aKOHbl (Teopus 31eKTPOSINTUYECKOW
anccoumaunmn, nepmogmyeckun 3akoH .. MeHpeneesa, 3aKOH
COXPaHEHMA  MacCbl  BEWECTB, 3aKOH  COXPaHEHUA U
NPeBpPaLLEHNS SHEPrUM MpPU  XMMUYECKUX peakLunax, 3akKoH
NOCTOAHCTBa COCTaBa BELLECTB, 3aKOH [OeNCTBYIOLWWUX Macc),
3aKOHOMEPHOCTN, CMMBOJINYECKUNN A3bIK XuMunn,
MWUPOBO33PEHYECKMNE 3HAHMWS, JieXXallMe B OCHOBE MOHMMaHUA
APUYUHHOCTM N CUCTEMHOCTU  XUMUYECKUX  SABJIEHUMN;
COBPEMEHHbIE MNpPeAcCTaBfieHMs O CTPOEHMW BellecTBa Ha
aTOMHOM, WOHHO-MOJIEKYJIAPHOM N HaAMOJIEKYISPHOM YPOBHSX;
NpeacTaBleHNs 0  MexaHM3Max  XMMUYeCKUX  peakuum,
TEPMOANHAMUNYECKUX N KUHETUYECKMUX 3aKOHOMEPHOCTHAX WUX
NpoTeKaHns, O XMMUYECKOM paBHOBECUM, pacTBOpax W
ONCMEPCHbIX  cucTemax;  (akKToNoOrm4yeckne ceBefeHns o
CBOWCTBax, COCTaBe, Noay4yeHun n 6e3o0nacHOM UCMNOb30BaHUK
Ba)XKHENLLUNX HEOPraHNYEeCKMNX BELLECTB B ObITY 1 NMPaKTUYECKON
0EeATeNbHOCTU  YenoBeKa, O06WMX  HayYHbIX  MPUHLMAAX
XUMMNYECKOro NpPon3BOACTBa;

CPOPMUPOBAHHOCTL  YMEHUN: BbIABAATb  XapaKTepHbIE
NPU3HaKM  MOHATWIA,  yCTaHaB/AMBaTb WX  B3aMMOCBA3b,
MCMONb30BaTb COOTBETCTBYKOLIME TMOHATUS MNPU  ONMUCaAHUK
HEeopraHMYeCKMX BELECTB U X NPeBPaLLEeHNI;



CPOPMUPOBAHHOCTL YMEHUA WCMO0JIb30BaTb XUMMUYECKYIO
CMMBOIMKY AN1 COCTaB/ieHUA (POpMYyN BeLLeCTB U YpPaBHEHWUN
XUMUYECKNX peakumnin, cnctemMaTmnyeckyto HomeHknaTtypy (IUPAC)
N TPUBMAbHbIE HAa3BaHMS OTAEJ/IbHbIX BELWECTB;

CPOPMUPOBAHHOCTL YMEHUA OnpenesiiTb BaJIeHTHOCTb W
CTeneHb OKWUCJIEHUA XUMUYECKUX 3JIEMEHTOB B COefUHEeHUsX,
B XMMMNYECKOM CBA3M (KOBaJIEHTHasA, MOHHAdA, MeTaJinyeckas,
BOLOPOAHAA), TUMN KPUCTANJINYECKON PELLUETKN KOHKPETHOro
BELlecCTBa;

CPOPMUPOBAHHOCTb  YMEHUSA  O0BACHATb  3aBUCMMOCTb
CBOMCTB BelWecTB OT BMAA XMMWUYECKOW CBSA3NM W Tuna
KPUCTaN/IN4eCKon peweéTkn,  O0OMEHHbIN M OOHOPHO-
aKLLeNTOPHbIN MexaHM3Mbl 00pa3oBaHNSA KOBASIEHTHOW CBSA3W;

chopMMPOBAHHOCTb YMEHUN: KnaccngunumposaTsb:
HeopraHuyeckne BewecTsa MO WX COCTaBy, XUMUYecKue
peakuum no pas/INYyHbIM Mpu3HakaMm (4Mcny u  CoCTaBy
pearvpylowmx BewecTB, TenJoBoMy 3(MeKTy peakuuu,
N3MEHEHUIO CTENeHeil OKWUCNEHUS 3JIEMEHTOB, obpaTnmocTH,
y4acTUO KaTanmsaTopa M Opyrue); camoCcToATeNbHO BblbMpaTb
OCHOBAHUSA W KPUTEPUU ONA  KhacCUukauum Un3syvyaemblx
BELLEeCTB U XMMUYECKMX peakLunii;

CPOPMUPOBAHHOCTL yMeHus pacKpbIBaTb CMbICN
nepuogn4yeckoro 3akoHa . 1. MeHgeneesa 1 LeMOHCTPUPOBATL

ero CUCTEMATU3NPYIOLLYIO, 06 BACHUTENBHYIO "
MPOrHOCTUYECKYO YHKLNN;
ChOPMUPOBAHHOCTb YMEHUN: XapaKTepn3oBaTb

3/IEKTPOHHOE  CTPOEeHMEe aTOMOB M MOHOB  XUMMUYECKMX
3JIEMEHTOB [MEPBOro-4YeTBEPTOro nepuonos [lepunoanyeckon
CUCTEMbI .. MeHpoeneesa, NCNONb3yH MOHATUSA
«IHEPreTUYeCcKne YpPoBHU», «IHEPreTUYeCcKne noaypoBHU», «S-,
p-, d-aTOMHble opbuTanu», «OCHOBHOE ” BO3OYXAEHHOE
JHepreTnyeckumne COCTOSAHMSA aToOMa»; 06bACHATL
3aKOHOMEPHOCTUN U3MEHEHUA CBONCTB XUMUYECKMUX SSIEMEHTOB U
NX COoedWHeHW no nepuogaMm W rpynnam [epnogmnyeckon
cuctembl 1. . MeHpeneeBa, BaJIeHTHble BO3MOXXHOCTW aTOMOB
3/IEMEHTOB Ha OCHOBE CTPOEHMNS NX INEKTPOHHbIX 060/104€K;



COPMMPOBAHHOCTbL YMEHUI: XapaKTepun3oBaTb (ONNCLIBATh)
obwme XxumMmyeckne CBOWCTBA BELLECTB Pa3MYHbIX KACCOB,
NoATBEPXAATb CyLWEeCTBOBAHME TEeHETUYEeCKOM CBA3N MexXxay
HeopraHM4yeckKMmMn BewecTBaMM C  MOMOLWLbID  YPaBHEHUN
COOTBETCTBYHOLLNX XUMUYECKNX peakLni;

CPOPMMPOBAHHOCTb  YMEHWUS  pacKpbiBaTb  CYLWHOCTb:
OKUCNUTENIbHO-BOCCTAHOBUTESbHBIX  peakuui  nocpencTsoM
COCTaB/IEHNS 3NIEKTPOHHOro 6anaHca 3TUX peakuunin; peakuui
MOHHOro obmeHa nNyTEM COCTaBAEHUA UX MNOJHbIX U
COKPALWEHHbIX WOHHbLIX YPaBHEHWW; peakuun ruaposnsa;
peakuun KOMMNNeKcoobpa3oBaHWS (Ha npumepe
FMOPOKCOKOMMIEKCOB LMHKA M aJIlOMUHUSA);

ChOPMMPOBAHHOCTb YMEHUA O0O0BACHATH 3aKOHOMEPHOCTU
NPOTEKAHUA XUMMNYECKUX PEeaKLMA C YYETOM UX IHEPTreTUYECKMX
XapPaKTEePUCTUK, XapaKTep W3MEHEeHUS CKOPOCTUM XUMUYECKOW
peakumMm B 3aBUCUMOCTU OT Pa3/IMyHbIX (PAaKTOPOB, a TaKXe
XapakKTep CMEeLWEeHNs XMMUYECKOro paBHOBECUS Moh BAMSAHUEM
BHELWHMX Bo3gencTeunn (npuHumn Jle WaTenbe);

C(hOPMMPOBAHHOCTb YMEHNS XapaKTepM30BaTb XUMUYECKNe
peakuumn, nexawme B OCHOBE MNPOMbILJIEHHOIO MOJlyYeHus
CEPHOM KWUCNOTbl, amMMmuaka, obwme HayyHble MPUHLMMLI
XUMUYECKMX MNPOM3BOACTB; Lenecoobpa3HOCTb MPUMEHEHMUS
HeopraHM4yeCKMX BELLECTB B MPOMbILLIJIEHHOCTU U B BbITY C TOYKK
3peHNSA COOTHOLLEHNSA PUCK-M0JIb33a;

CPOPMMPOBAHHOCTb BNaAEHNS CUCTEMOW 3HAHWUIA O METOAAX
Hay4HOro MO3HaHUA SBAEHUMA nNpupoabl - HabnwaeHue,
n3MepeHne, MOLENIMPOBaHNE, 3SKCNEPUMEHT (peanbHbIn W
MbICJIEHHbIN), UCMOJIb3YeMblX B €CTEeCTBEHHbIX HayKax, YMeHus
NPUMEHATL 3TW 3HAHUA NPW IKCNEPUMEHTANIbHOM NUCCeg0BaHNN
BELWECTB W AN OOBbACHEHUA XUMUYECKUX SBJIEHUN, UMEIOLMX
MeCTO B Npupoae, NPakTUYeCKon OeATesIbHOCTU 4esioBeka U B
NOBCEOHEBHOW XWU3HW;

ChOPMMPOBAHHOCTb  YMEHUS  BbISIBAATb  B3aMMOCBSA3b
XUMNYECKUX 3HAHWUA C MOHATUAMU N NpencTaBeHNAMN OPYrux
eCTEeCTBEHHO-Hay4HbIX npeamMeToB Ana 6onee 0CO3HAHHOrO
NOHUMAHMS MaTepuanbHOro eauHCTBa MUPA;



CPOPMUPOBAHHOCTb YMEHUS MPOBOAUTL  PaCYHe€Thbl: C
NCMOSIb30BAaHMEM TMOHATUM «MaccoBass [O0NA BellecTBa B
pacTBoOpe» U «MOJIIPHAsA KOHLEHTpauns»; MacCbl BeLLeCTBa Uau
obbEéma rasa no M3BECTHOMY KOJIMYECTBY BeLLecTBa, Macce nin
06bEMY O0OHOrO M3 YYacCTBYWOWMX B peakuunm BeLLEeCTB,;
TennoBoro sddeKkrta peakuun; 3HaAYeHUs  BOOOPOLHOrO
nokasaTensa pacTBOPOB KUCAOT W LIENoYenm C W3BECTHOW
CTeneHbld  Auccoumaumm; Maccbl (0bbEMa, KOJMYECTBa
BeWeCcTBa) MpoAyKTa peakuun, ecam OOHO W3 WUCXOOHbIX
BELlEeCTB OaHO B BUAOE pacTeBopa C onpenesnéHHoM MacCoBOW
00S1el PaCTBOPEHHOr0 BewecTBa Wan gaHo B n3bbITke (MMeeT
npumecn); [O0AW BbiIXOAa MPOoAYKTa peakuun; 06bEMHBbIX
OTHOLUEHWNW ra30B.;

ChOPMUPOBAHHOCTb YMEHUNA: CaMOCTOATENIbHO
NNaHMpPoOBaTb WU MNPOBOAMTbL  XUMUYECKUN  SKCNEPUMEHT
(NpoBegeHne peakuunm WOHHOro o6bMeHa, NOATBEPXKAEHMNE
Ka4yeCTBEHHOr 0 coCTaBa HeopraHMYeCcKmnx BELLECTB,
onpeneneHne cpefbl pPacTBOPOB BELWECTB C  MOMOLLbIO
NHOANKATOPOB, W3y4YeHMe BIUAHUSA Pa3/INYHbIX (AKTOPOB Ha
CKOPOCTb XUMUYECKON peaKkLun, pelleHne 3KCnepmMMeHTabHbIX
33424 no TemMaM «MeTannbl» N «HemeTannbl») ¢ cobnogeHnem
npasun  6e3onacHoro  obpaweHns C  BewecTBaMn U
nabopaTtopHbiM  obopygoBaHuem,  OpMynAMpoBaTb  LEeb
nccnenoBaHns, NPeacTaBasaTh B pa3iMYHON hopme pe3ysbTaThbl
3KCNepuMeHTa, aHan3npoBaTb N OLLEHNBATb UX AOCTOBEPHOCTH;

CPOPMUPOBAHHOCTb  YMEHUN: cobnogaTth npasBuna
NOJSIb30BaHUA  XUMMYECKOn  nocygon u  nabopaTopHbIM
obopynoBaHmeM, obpalleHms C BellecTBaMn B COOTBETCTBUM C
NHCTPYKUMSAMU MO BbIMOJIHEHNIO NabopaToOpPHbIX XMMUYECKUX
OMNbITOB, 3KOJIOMMYECKN LenecoobpasHoro nosegeHns B ObITY U
TPYyOOBOW OEATENIbHOCTU B LIeNAX COXPaHEHNSA CBOEro 340P0BbS,
OKpYy>XatoLwwen NpupoaHonN cpenbl U JOCTUXXEHUS €€ YyCTOMYMNBOro
Pa3BUTUSA, OCO3HABaTb OMACHOCTb TOKCUYECKOro AEeNCTBUSA Ha
XKWNBbIE€ OpPraHn3Mbl OnpefesieéHHbIX HEeopraHUYeCKUx BELLECTB,
NOHMMas CcMbICa nokasaTtend MNAK;

ChOPMUPOBAHHOCTb YMEHUWN; OCYLLIeCTBNATb
LeneHanpaBiieHHbIA  MOUCK  XUMUYECKOW  WHDopMauum B



Pa3fINYHbIX  UCTOYHMKAX  (Hay4YHas n  y4ebHO-Hay4Has
nuTepaTypa, CpeacTtBa MaccoBouM MHMopMauun, WHTepHeT u
apyrue), KPUTUYECKN aHanM3npoBaTb XUMUNYECKYIO
NHpopmaumnto, nepepabaThiBaTb €€ U UCNONb30BaTb B
COOTBETCTBUM C MNOCTaB/EHHOW y4ebHON 3agaden.



TEMATUYECKOE NJIAHUPOBAHUE

10 KJIACC
KosmyecTBO 4YacoB NEeKTPOHHbIe
Ne HaunMmeHoBaHMue pa3aenoB u KoHTpon | NMpakTtuye| (undposbie)
n/n TeM nporpamMmmebl Bcero bHbIE cKue obpasoBaTenbHble
paboTbl paboTbl pecypchbl

Paspnen 1. TeopeTuyeckme OCHOBbl OpraHM4eCKOu XMMuUm

MpeaMeT opraHNYecKom XMMnn.

https://lesson.academy-

1.1 Teopus CTPOEHI5 OPraHiecKinx 8 content.myschool.edu.ru/04/10
coegnHeHun A. M. byTneposa

WToro no pasgeny 8

Paspen 2. Yrnesonopoabl
21 [penenbHble yrnesonoponbl — 5 https://lesson.academy-

' aJIKaHbl, LMK0aJIKaHbI content.myschool.edu.ru/04/10
22 HenpepenbHble yrnesoAopoabl: 14 1 https://lesson.academy-

' aJIKeHbl, afikagueHbl, aJIKUHbI content.myschool.edu.ru/04/10
23 ApoMaTunyeckue yraesogoponbl 8 https://lesson.academy-

' (apeHbl) content.myschool.edu.ru/04/10
2.4 MpnpoLHbIe NCTOYHNKN 4 https://lesson.academy-

' yrneBofopofoB N UX nepepaboTka content.myschool.edu.ru/04/10
25 [[@anoreHnponsBogHble 4 1 https://lesson.academy-

' yrnesonoponos content.myschool.edu.ru/04/10

NToro no pasgeny 35

Paspen 3. Kucnopopgcopep>xauime opraHu4eckme coeguHeHun

https://lesson.academy-

3.1 CnmpTel. ®eHon 11 1 content.myschool.edu.ru/04/10
3.2 KapboHubHbIE COEANHEHUS: 21 1 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

anbaernabl N keToHbl. KapboHoBble
KNCNOTbl. CNoXXHble 3¢pupbl. XKKpbl

content.myschool.edu.ru/04/10

3.3

Yrnesonsbl

9

https://lesson.academy-
content.myschool.edu.ru/04/10

WToro no pasneny

41

Paspen 4. A3oTcoaepXxallue opraHu4yeckue coeauHeHus

https://lesson.academy-

4.1 AMUHEL AMUHOKUCTOTHI. benky 12 1 content.myschool.edu.ru/04/10
WToro no paspeny 12
Paspen 5. BbicOKOMONeKynsipHble cOeAUHEeHUsA
51 BbicokomonekynsapHole 6 https://lesson.academy-
coefunHeHna content.myschool.edu.ru/04/10
WToro no pasgeny 6
OBLUEE KOJINYECTBO HYACOB MO 102 3

MPOIrPAMME
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11 KJIACC

KonuyecTtBo 4yacos

DJIeKTPOHHbIe

Ne n/n HanMmeHoBaHMue pa3aenioB n KouTponsb | Mpaktuuec| (undcdposbie)
- TeM nporpamMmmbil Bcero Hble Kue obpasoBaTenbHble
paboTbl paboTbl pecypchbl
Paspen 1. TeopeTuyeckue OCHOBbl XMUMUMU
CTpoeHune aToma. Mepuogmnyeckunn
3aKO0H 1 lNepunoanyeckasa cuctema
1.1 9
XUMnyecknx anemeHTtos [. WU.
MeHpeneeBa
12 CTpoeHune BeLlecTBa. 11 1
MHoroobpa3ue BewecTs
1.3 XnMmyeckme peakumnm 19 1 3
NToro no pasgeny 39
Paspen 2. HeopraHmyeckasa XxuMus
2.1 HemeTannbl 31
2.2 MeTannbl 23
NToro no pasgeny 54
Paspen 3. XMMnA N )XXM3Hb
MeTobl NO3HAHWS B XUMUN.
3.1 9
XUMUSA N XKN3Hb
NToro no pasgeny 9
OBLLUEE KOJINYECTBO HYACOB MO 102 4 8

MPOI'PA

MME







NOYPOYHOE NNAHUPOBAHME

10 KJIACC
KonuyectBo 4acoB
KoHTp HaT | DNeKTpPOHHbIe
Ne onbHbl | MNMpakTn| a uncposbie
n/n Tema ypoka Bcero| e yeckue | M3y4| obOpasoBaTesibHble
pabotr | paboTbi| €HuUA| pecypcChbl
bl
lNpeomeT 1 3Ha4yeHue
OpraHn4yeckomn xnummu, https://lesson.academy-
1 1
npeacTassieHne 0 MHoroobpasum content.myschool.edu.ru/04/10
OpraHn4yecKnx coeguHeHNN
2 Teopua CTpOEHNA opraHnyecKmnx 1 https://lesson.academy-
coeauHeHun A. M. byTtneposa content.myschool.edu.ru/04/10
DNeKTPOHHOe CTpPOoeHMe aToMa
yrnepogna (0OCHOBHOe n
. https://lesson.academy-
3 BO30Y)XAEHHOE COCTORHMS). 1 content.myschool.edu.ru/04/10
BasieHTHblIe BO3MOXXHOCTK aTOMa
yrnepoja
XnMmyeckas CBs3b B OpraHn4eckmnx
coefnHeHnAax. MexaHn3Mmbl https://lesson.academy-
4 y 1
obpa3oBaHNA KOBANEHTHOWN CBA3M, content.myschool.edu.ru/04/10
cnocobbl pa3pbiBa CBA3EN
MpencTaBsieHne 0 KnaccupukaLuum
https://lesson.academy-
1
3 v CNCTEMaTMHECKas HOMEHKNIATYPa content.myschool.edu.ru/04/10
(IUPAC) opraHn4ecknx BewecTs
Buabl nsomepun: CTpyKTypHas
' https://lesson.academy-
6 NPOCTPAHCTBEHHARA. INEKTPOHHbIE 1 content.myschool.edu.ru/04/10
3)(PeKTbl B MONEKYax
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opraHnNyecknx coeiNHEHUI

Knaccndmnkaumsa peakuunn B

https://lesson.academy-

! OpraHN4yeCcKon Xnmmm content.myschool.edu.ru/04/10
Cuctematum3auus n obobuieHune
3HaHW No TemMam "Teopus
8 CTPOEHMNSA OpraHn4Yeckmnx https://lesson.academy-
coeanHeHun A.M. byTneposa", content.myschool.edu.ru/04/10
"CTpoeHune opraHnyeckmnx
coegnHeHnn"
ANKaHbl: TOMOJIOr M4ECKUIA psg,
obLwas hopmysa, HOMEHKAATYypa U
9 |/|334Me (leﬂ panyeKT OHHOE U yp https://lesson.academy-
puns, P content.myschool.edu.ru/04/10
NPOCTPaHCTBEHHOE CTPOeHne
MOJIEKY I
10 dusnyeckmne n Xummnyeckmne https://lesson.academy-
CBOWCTBA aJIKaHOB content.myschool.edu.ru/04/10
HaxoxaoeHune asikaHoB B npupoae.
11 Crloco6£|l>| NOAVYEHNS U PrpoA https://lesson.academy-
y content.myschool.edu.ru/04/10
npMMeHeHne ankaHoB
LunknoankaHbl: obuias opmyna,
HOMEeHKNaTypa u nsomepus,
https://lesson.academy-
12 0CobeHHOCTM CTPOEHWA 1 content.myschool.edu.ru/04/10
XUMNYECKMX CBONCTB, CNoCobbI
NoJIy4eHNs N MPUMEeHeHne
PelleHne pac4€THbIX 3a4a4 Ha
onpenesieHne MoeKkyspHon
13 hopmynbl opraHn4yeckoro https://lesson.academy-

BeLwecTBa No MaCCoBbIM A0N1AM
dTOMOB 3JIEMEHTOB, BXOOALLNX B
ero cocrtas. CucremaTtmsaumna u

content.myschool.edu.ru/04/10
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0606LLeHne 3HaHu No Teme
"lMpepenbHble yrnesonopoabl”

ANKeHbl: FOMOJIOrMYEeCKNIA psif,
o6L1as opMyna, HOMeHKNAaTypa,

https://lesson.academy-

14 3JIEKTPOHHOE 1 NPOCTPAHCTBEHHOEe content.myschool.edu.ru/04/10
CTpoeHune mMonekys. CTpyKTypHas
N LNC-TPaAHC-N30Mepunsa ankeHoB
dursnyeckmne n xmmmyeckme httos://lesson.academy-

15 CBOMCTBA a/1keHoB. fpasuno content.myschool.edu.ru/04/10
MapKOBHNKOBa

16 Crnocobbl nonyyYeHns https://lesson.academy-
NpUMeHEeHVEe aJIKeHOB content.myschool.edu.ru/04/10
MpakTnyeckasa pabota Ne 1 no

" https://lesson.academy-

17 Teme I'Iony'-leHmevaTw]eHa v content.myschool.edu.ru/04/10
n3y4yeHne ero CBOMNCTB
PelleHne pac4€THbIX 3a4a4 Ha
onpeneneHne MoseKysapHom https://lesson.academy-

18
hopMyJibl OpraHM4eckoro content.myschool.edu.ru/04/10
BellecTBa
AnKaOuneHbl: CONPSXXEHHbIE,

19 N30/INPOBaHHbIE, https://lesson.academy-
KyMynnpoBaHHble. OCObeHHOCTH content.myschool.edu.ru/04/10
3JIEKTPOHHOr 0 CTPOEHUS

20 XnUMmyeckme CBOMNCTBA https://lesson.academy-
COMPSXEHHbIX ANEHOB content.myschool.edu.ru/04/10

21 Crnocobbl nonyyeHns u https://lesson.academy-
npuMmeHeHne aJikagneHos content.myschool.edu.ru/04/10
ANKWHbI: FOMOJIOrNYeCKnin psag,

22 obuas hopmyna, HOMEHKNaTypa, hitps://lesson.academy-

INNEKTPOHHOE N MNMPOCTPaHCTBEHHOE

content.myschool.edu.ru/04/10
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CTPOEHNe MOSIEKY N, n3nyeckne
CBONCTBA

https://lesson.academy-

23 XMMU4ECKe CBONCTBA aNIKUHOB content.myschool.edu.ru/04/10
24 Ka4yecTBeHHble peakLun Ha https://lesson.academy-
TPOWHYIO CBA3b content.myschool.edu.ru/04/10
25 Crnocobbl noayyYeHns n https://lesson.academy-
npuMmeHeHne aJKMHOB content.myschool.edu.ru/04/10
26 PelwleHne 3agay: pacy€Tol No https://lesson.academy-
YPaBHEHMIO XUMMNYECKOW peaKkLmmn content.myschool.edu.ru/04/10
CuctemaTumsauus n obobueHue
- " https://lesson.academy-
27 ;:‘ﬁgg‘gﬂg%gﬁg? HerpeaenbHele content.myschool.edu.ru/04/10
ApeHbl: FOMOJIOrNYeCcKnin psag,
obuas hopmyna, HOMEHKATypa.
https://lesson.academy-
I et Sk content, myschool.edu. rw/04/10
TOJlyona, Ux nsnyeckrne CBOMCTBA
29 XvMurYeckne CBOMCTBA apeHoB: https://lesson.academy-
peakuun 3ameLleHns content.myschool.edu.ru/04/10
XMmn4yeckme CBONCTBA apeHOB: https://lesson.academy-
30 gﬁaﬁgnmzprocﬁgﬂgroe;g;3ona content.myschool.edu.ru/04/10
31 OcobeHHOCTN XMMMNYECKMX CBONCTB https://lesson.academy-
CTUpona content.myschool.edu.ru/04/10
PelleHne pacy€THbIX 3a4a4 Ha
37 onpeneneHne MoseKysapHom https://lesson.academy-

hopmynbl opraHn4yeckoro
BellecTBa

content.myschool.edu.ru/04/10
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Crnocobbl MoayYeHus 1

https://lesson.academy-

33 npuMeHeHne apeHoB content.myschool.edu.ru/04/10
[eHeTMYecKasa CBA3b MexXxay
https://lesson.academy-
34 pasNNHHBIMIA KNiaccaMi content.myschool.edu.ru/04/10
yrnesogopoLoB
Pac4yéTbl No ypaBHEHUAM
35 XUMUYECKNX PeakLniA. https://lesson.academy-
CuctemaTum3auus n obobueHue content.myschool.edu.ru/04/10
3HaHW No TeMe "ApeHb!"
36 MpupoHbIn ras. MonyTHble https://lesson.academy-
HedTaHble rasbl content.myschool.edu.ru/04/10
37 KaMeHHbIN yroib 1 NPoayKTbl €ro https://lesson.academy-
nepepaboTKm content.myschool.edu.ru/04/10
HedTb 1 cnocobel eé
https://lesson.academy-
38 nepepabotku. Mpumerenme content.myschool.edu.ru/04/10
NPOLAYKTOB nepepaboTKn He(TU
[eHeTnYecKasn CBA3b MeXay
https://lesson.academy-
39 pasINiHLIMUM Klaccamin content.myschool.edu.ru/04/10
yrnesogopoLoB
[@anoreHoNnpon3BoAHbIE
40 yrneBoAoOpoO0B: 3/IEKTPOHHOE https://lesson.academy-
CTPOEHMe; peakuun 3aMeLLeHns content.myschool.edu.ru/04/10
rajoreHa
JencTsure wenoyen Ha
rajloreHnpon3BOHbIE.
. https://lesson.academy-
41 Bsaumogencreme content.myschool.edu.ru/04/10
ANranoreHasikaHoB C MarHuem u
LUMHKOM
42 CuctemaTmsauns n obobuieHne https://lesson.academy-

3HAHWI N0 pasaeny

content.myschool.edu.ru/04/10
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"Yrnesogoponb!"

KoHTposibHasa paboTta no teme

https://lesson.academy-

43 "Yrnesogoponabl" content.myschool.edu.ru/04/10
[penenbHble 0QHOATOMHbIE
CrUPTbI: TOMOJIOrMYECKUI pAag,

44 obuas hopmyna, CTpoeHme https://lesson.academy-
MOJIEKY N, N3oMepus, content.myschool.edu.ru/04/10
HOMEeHKNaTypa, Knaccupurkaums,

(pu3mnyeckme CBOUCTBA
XMn4yeckme CBONCTBA .
45 npenenbHbIX O4HOATOMHbIX https://lesson.academy-
content.myschool.edu.ru/04/10
CNVpPTOB
Crnocobbl nonyyYeHns
https://lesson.academy-

46 MPUMEHEHNE 0NHOATOMHBIX content.myschool.edu.ru/04/10
CNVpPTOB
[pocTbie 3pupbl: HOMEHKNATypa U

47 n3omepus, 0CObeHHOCTH https://lesson.academy-
pr3myYecknx n XMmMmnyecknx content.myschool.edu.ru/04/10
CBOWCTB
MHOroaToOMHbIe CNUPThI:
3TUNEHT INKONb N TNNLEPUH, UX https://lesson.academy-

48
(pm3myeckne n xmmmyeckmne content.myschool.edu.ru/04/10
CBOWCTBA
Crnocobbl nonyyeHns u

https://lesson.academy-

43 MPUMEHEHNE MHOTOATOMHBIX content.myschool.edu.ru/04/10
CNVpPTOB
®eHoJi: CTPOEHNE MOJIEKYbI,

50 (pn3nyeckmne cBOMCTBA. https://lesson.academy-

TOKCUMYHOCTb (heHoNIa

content.myschool.edu.ru/04/10
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https://lesson.academy-

o1 XuMuieckie CBOUCTBA (heHoNa content.myschool.edu.ru/04/10
57 Crnocobbl nonyyeHns u https://lesson.academy-
npuMeHeHue geHona content.myschool.edu.ru/04/10
MpakTuyeckasa pabota Ne 2.
53 PelueHune s3kcnepuMeHTaNbHbIX https://lesson.academy-
3afa4 no teme "CnupTbl K content.myschool.edu.ru/04/10
¢peHoNbI"
CuctemaTtusaumsa n obobuieHmne
- " https://lesson.academy-
>4 SHaHW TO Teme "CrupTel U content.myschool.edu.ru/04/10
¢heHoNbI
Anbperungbl U KEeTOHbI:
3/IeKTPOHHOE CTpOeHune
55 KapboHUbHOW rpynmnbl; https://lesson.academy-
roMonorunyeckme psagbl, obwas content.myschool.edu.ru/04/10
hopmyna, nsomepusa u
HOMEHKJIaTypa
sg | /lbAeriasl i KETOHLL Gu3ndeckue httpsilesson.academy-
» PeaKy content.myschool.edu.ru/04/10
npucoenmHeHns
Peakunn oKucneHusa u
https://lesson.academy-
37 Ka4ecTBEHHBIE PEaKLIMK content.myschool.edu.ru/04/10
anbhernnoB N KEeTOHOB
58 Crnocobbl nony4YeHns anbaermaos u https://lesson.academy-
KEeTOHOB content.myschool.edu.ru/04/10
OOHOOCHOBHbIE MpefesibHble
59 KapboHOBbIE KUC/OTHI, https://lesson.academy-
0COBEHHOCTN CTPOEHNSA UX content.myschool.edu.ru/04/10
MOJ1IeKY Sl
60 N3oMepuna n HoMeHKaTypa https://lesson.academy-
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KapBOHOBbLIX KNCOT, UX
dhr3nYecKne CBoMCTBa

content.myschool.edu.ru/04/10

XMunyeckme CBONCTBa

https://lesson.academy-

61 npenesbHbiX 04HOOCHOBHbIX content.myschool.edu.ru/04/10
KapbOHOBbIX KNCNOT
OcobeHHOCTN CBONCTB MypaBbUHON
https://lesson.academy-
62 KucnoTel. MHoroobpasue content.myschool.edu.ru/04/10
KapbOHOBbIX KNCAOT
OcobeHHOCTN CBOWNCTB:
HernpenenbHbIX 1 apOMaTUYECKUX
KapboHOBbIX, AMKapPOOHOBBLIX, https://lesson.academy-
63
FMOPOKCMKAPOOHOBLIX KMCOT, content.myschool.edu.ru/04/10
MNpencrtaBuTenn BbICLLINX
KapbOHOBbIX KNCNOT
64 lNoHATME 0 NPOMN3BOLAHbLIX https://lesson.academy-
KapbOHOBbIX KNCAOT content.myschool.edu.ru/04/10
Crnocobbl nonyyYeHns un https://lesson.academy-
65
npumMmeHeHmne KapboHOBbIX KMCNOT content.myschool.edu.ru/04/10
CnoXXHble 3¢hMpbl: FOMONOrNYeCKNin
https://lesson.academy-
66 psA, o0was opmyna, M30Mepua 1 content.myschool.edu.ru/04/10
HOMEHKJIaTypa
67 dusnyeckmne n xmmmnyeckmne https://lesson.academy-
CBOMCTBA 3(pUpoB content.myschool.edu.ru/04/10
PelleHne pac4€THbIX 3a4a4: No
YPaBHEHMIO XUMMNYECKOW peakumu, h
o ttps://lesson.academy-
68 Ha onpegeneHne MoJIeKyIApHOM content.myschool.edu.ru/04/10
hopmynbl OpraHN4Yeckoro
BewlecTBa
69 MpakTnyeckas pabota Ne 3. https://lesson.academy-

PelueHMe s3KcnepuMeHTaNbHbIX

content.myschool.edu.ru/04/10
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3agay no Teme "KapboHoBble
KncnoTbl. CoXxxHble 3¢pupbl”

Xupsbl: CTpoeHune, hunsmnyeckme n

https://lesson.academy-

70 XUMUMYeCKne CBOMUCTBa (rmaponmns) content.myschool.edu.ru/04/10
OcobeHHOCTN CBOWCTB »XMNPOB,

71 cofepXxallnx oCcTaTKn https://lesson.academy-
HernpenenbHbIX XUPHbIX KACOT. content.myschool.edu.ru/04/10
Xupbl B npupoge
Mbif1a Kak COJN BbICLLNX
KapbOHOBLIX KUCNOT, UX MoloLLEee

< https://lesson.academy-

72 nencreue. MoHsiTe o content.myschool.edu.ru/04/10
CUHTETUYECKNX MOIOLLNX
cpencteax (CMC)
[[eHeTn4eckasa CBA3b

73 yrneBonoponoB U https://lesson.academy-
Kncnopoaconepxatimx content.myschool.edu.ru/04/10
OpraHn4yecknx BeLLecTs

74 Pac4éTbl N0 ypaBHEHUAM https://lesson.academy-
XUMUYECKNX PeaKLni content.myschool.edu.ru/04/10
CuctemaTumsauus n obobueHue

75 3HaHMW No TeMaM "Anbaerngbl v https://lesson.academy-
KeToHbl", "KapboHOBbIE KNCNOTHI", content.myschool.edu.ru/04/10
"CnoxxHble 3onpbl 1 XKUpbl"
Ob6Lwas xapakTepucTunka

76 yrnesogoB N Knaccuukaums https://lesson.academy-
yrnesofos (MOHO-, An- 1 content.myschool.edu.ru/04/10
noancaxapuabl)
MoHocaxapuabl: pusnyeckmne ,

77 CBOWCTBA 1 HAXOKACHWE B https://lesson.academy-

npupoae

content.myschool.edu.ru/04/10



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

MpuMeHeHNe roKo3bl, eé

https://lesson.academy-

18 3Ha"YEHNE B KNSHEACATENLHOCTN content.myschool.edu.ru/04/10
opraHm3ma
Ancaxapunibl: caxapo3sa, ManbTO3a

79 N NakTo3a. HaxoxgeHue B https://lesson.academy-
npupone n NnpuMeHeHue content.myschool.edu.ru/04/10
Ancaxapunaos
MNonucaxapupbl: CTPOEHMe

80 MaKpoMoeKkyn, usmnyeckune un https://lesson.academy-
XUMUYeCKne CBONCTBA, content.myschool.edu.ru/04/10
npuMeHeHne

81 MoHATMe 06 NCKYCCTBEHHBIX https://lesson.academy-
BOJIOKHaX content.myschool.edu.ru/04/10
PelueHMe pacyeTHbIX 3afia4 Ha
onpepneneHne 0oan Bbixoa https://lesson.academy-

82
NpoAYyKTa peakuunm ot content.myschool.edu.ru/04/10
TeopeTn4eCcKn BO3MOXXHOIo
CuctemaTum3auus n obobueHue

83 3HaHWIM No pa3geny https://lesson.academy-
"Kucnoponcogepxatume content.myschool.edu.ru/04/10
opraHuyeckune coegmHeHnsa"
KoHTponbHasa paboTa no teme
" https://lesson.academy-

84 Kucnopoacoaepxatume ; content.myschool.edu.ru/04/10
opraHnyeckune coegmHeHns
AMUHBI: KNaccugukauma, cTpoeHne

85 mMosiekyn, obwas gopmyna, https://lesson.academy-
n3omepusa, HOMeHKNaTypa u content.myschool.edu.ru/04/10
(pm3nyeckmne cBOMNCTBA

86 XnMmn4yeckme CBONCTBA https://lesson.academy-

anmaTnyeckmx aMmmHoOB

content.myschool.edu.ru/04/10
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AHUNWH: CTPOEHME aHUINHA,

https://lesson.academy-

87 0COBEHHOCTU XUMUYECKUX CBONCTB content.myschool.edu.ru/04/10
aHUNHa
Crnocobbl nonyyeHns u
https://lesson.academy-
88 NpUMEHEHNe aMPaTUECKUX content.myschool.edu.ru/04/10
aMMHOB
AMVHOKNCNOTbI: HOMEHKaTypa u
89 n3omepus, pusn4eckne CBONCTBA. https://lesson.academy-
OThenbHble NpeacTaBuTenn a- content.myschool.edu.ru/04/10
AMUHOKNCNOT
XnMmn4yeckme CBONCTBA
90 aMUHOKNCNOT, NX buonornyeckoe https://lesson.academy-
3Ha4YeHne aMUHOKNCAOT. CuHTE3 1 content.myschool.edu.ru/04/10
TMAPOAN3 NenTuhos
benkn Kak npupoaHbie NoamMepsl; https://lesson.academy-
91
CTPYKTYpbl 6e5KoB content.myschool.edu.ru/04/10
y https://lesson.academy-
92 Xumuyeckune cBoncTsa benkos content.myschool.edu.ru/04/10
AsoTcopepxalime
reTepoumnkKInyeckme coeguHeHns. https://lesson.academy-
93 ,
HyknenHoBble KNCI0TbI: COCTaB, content.myschool.edu.ru/04/10
CTpoeHune n brnonormyeckas posb
MpakTuyeckasa pabota Ne 4.
94 PelueHune 3kcnepuMeHTaNbHbIX https://lesson.academy-
3afa4y no Teme "A3soTcolepxalme content.myschool.edu.ru/04/10
opraHuyeckune coegmHeHna"
MpakTunyeckas pabota Ne 5.
95 PelueHne 3kcnepuMeHTaNbHbIX https://lesson.academy-

3a/ay4 rno Teme "Pacno3HaBaHue
opraHMYyeckmnx coegmHeHnin"

content.myschool.edu.ru/04/10
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KoHTponbHas paboTa no Teme

https://lesson.academy-

96 A30Tcouep>t<au.w|e OpraHnieckne 1 content.myschool.edu.ru/04/10
coefuHeHns
OCHOBHbIE MOHATUSA XUMUK
BbICOKOMONEKYNAPHbIX

y https://lesson.academy-

97 COEANHEHNN N METOABI UX CMHTE3a 1 content.myschool.edu.ru/04/10
—nonmMepusaumns n
NOJIMKOHAEHcauunsa

98 MnacTmacchl. YTununsaumsa un 1 https://lesson.academy-
nepepaboTka NnacTuka content.myschool.edu.ru/04/10

99 dnacToMepsbl: HaTypasbHbIN 1 https://lesson.academy-
CYHTEeTNYeCcKne Kay4yykun. Pe3nHa content.myschool.edu.ru/04/10
BosIOKHa: HaTypabHble,

100 NCKYCCTBEHHbIE, CUHTETUNYECKME, 1 https://lesson.academy-
lNonnmMepsl cneymnasnbHOro content.myschool.edu.ru/04/10
Ha3Ha4YeHuns
MpakTuyeckasa pabota Ne 6.

101 PelueHune s3kcnepuMeHTaNbHbIX 1 https://lesson.academy-
3a/ay rno Teme "Pacno3HaBaHue content.myschool.edu.ru/04/10
naacTMacC 1 BOJIOKOH"

ObobLeHne n cnctemaTnlauns

102 N3y4eHHOro MmaTepuana rno Teme 1 https://lesson.academy-
"BbICOKOMOJIEKYJIAPHbIE content.myschool.edu.ru/04/10
coegnHeHmnsa"

OBLLEE KOJINYECTBO HYACOB MO 102

MPOIrPAMME
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11 KJIACC

KonuyectBo 4acoB INEeKTPOHH
HOaTta ble
Ne ndposbie
Tema ypoka KoHTpo | MpakTuy | Loyyel U dp
n/n Bcero | nbHble eckue HUS obpasoBaTe
paboTbl | paboThbl JNibHblE
pecypchbl
1 ATtom. CocTaB aTOMHbIX s4ep. 1
XUMNYeCKnin snemeHT. 3oTonsl
7 CTpoeHune 3NeKTPOHHbIX 060104€eK 1
aTOMOB, KBaHTOBbIE Y/CNa
3 Knaccungukaumsa XmuMnyeckunx 1
3/1EMEHTOB (S-, p-, d-, f-2neMeHThI)
4 PacnpegneneHune 3n1eKTPOHOB MO 1
aTOMHbIM opbuTansam
DJIeKTPOHHbIE KOH(Urypaumm aToMoB
5 3/1€MEHTOB B OCHOBHOM U 1
BO30Y)XAEHHOM COCTOSIHUM
6 DJIEKTPOHHbIE KOH(UTypaLum NOHOB. 1
DNEeKTPOOTPULLATESIbHOCTb
Meproanyecknin 3aKoH n
Meprnoaunyeckaa cmctemMa XMMN4eCKMX
7 snemeHTOoB [. . MeHpeneeBa, CBA3b C 1
COBpPEMEHHOI Teopuen CTpoeHns
aTOMOB
3aKOHOMEPHOCTM U3MEHEHUNS CBOWCTB
8 XUMUYECKNX 3SIEMEHTOB 1 0bpa3yemblx 1

VMU MPOCTbIX U CJI0XKHbIX BELLECTB Mo
rpynnam v nepuoaam




CuctemaTum3aums n obobLieHne
3HaHWW NO Teme

10

Buabl XMn4Yeckon cBsizu. MexaHn3mbl
0bpa3oBaHNs KOBaNIEHTHON CBA3N.
BopoponHas cBsi3b.
Me)XMOoSIeKyISipHble B3aUMO4enCcTBUS

11

BaneHTHOCTb 1 BaNleHTHbIE
BO3MOXXHOCTWN aTOMOB. CB$I3b
3N1IEKTPOHHOMN CTPYKTYpPbl MONEKY S C UX
reoMeTpUYeCKNM CTPOEHNEM

12

npe,ﬂ,CTaBﬂeHVIFI 0 KOMIJTIEKCHbIX
coeagnHeHnAax: CoCTaB N HOMEHKJ1IaTypa

13

BelecTBa MoneKynsapHoOro un
HEMOJIEKYIAPHOro CTPOeHus. Tunsbl
KPUCTaNINYECKNX PeLleTokK 1
CBOMCTBA BeLLEeCTB

14

MoHATUE 0 ANCMEPCHBIX CUCTEMAX.
MpencTaBneHne o0 KOMOUIAHbIX
pacTBopax

15

NCTUHHbIE PacTBOPbI: HACbILLEHHbIE U
HEeHaCbILLEHHbIE, PaCTBOPUMOCT.
Kpuctannoruapatsl

16

Cnocobbl BbipaXKeHUst KOHLLEHTPaLUK
PaCcTBOPOB

17

PelwleHre 3aga4 C NCNOJIb30BAHNEM
NOHATWIM "MaccoBas AoNA
pPacTBOPEHHOIO BewecTBa", "MonapHas
KOHUEeHTpauna"

18

Knaccnpukaumsa n HomeHkaTypa
HeopraHn4YeckKnx BeLlecTs




19

CuctemaTum3aums n obobLieHne
3HaHWW NO Teme

20

KoHTponbHasa paboTa no Temam
"CTpoeHune aToma. Nepuoanyeckunm
3aKOH U lMepunopnyeckas cuctema
XMmnyecknx anemeHTtos [. W.
MeHneneesa", "CTpoeHue BellecTBa.
MHoroobpa3ue BelLecTB"

21

Knaccngpukaumnsa XMMn4eckmnx peakLumnmn
B HEOPraHNYeCKoW 1 opraHn4yeckom
XUMWUKN. 3aKOH COXPaHeHNsa Macchl
BELLEeCTB; 3aKOH COXPaHeHUsa u
npeBpaLLeHns SHeprum npu
XUMNYECKUX peakumnax

22

TennoBble 3(hHEKTbl XMMUYECKUX
peakuun. TepMmoxmMmyeckme
ypaBHeHUA

23

Bbl4ncneHns no ypaBHeHUAM
XUMUNYECKNX peakumini n
TEPMOXMMUYECKUM YPaBHEHUAM

24

CKOpOCTb XMMUYECKOW peakuun, eé
3aBUCMMOCTb OT Pa3/INYHbIX (PAKTOPOB.
KaTanus n KkatanmsaTopsbl

25

[OMOreHHble N reTeporeHHbIe peakLmm

26

MpakTuyeckasa pabota Ne 1 no Teme
"BnmsHne pasnnyHbolx (hakTOPOB Ha
CKOPOCTb XUMUYECKOWN peakumn"

27

ObpaTuMble N HeobpaTMMble peakLnn.
XnMmnyeckoe paBHoBecue




28

MpakTuyeckasa pabota Ne 2 no Teme
"BnmsHne pasnnyHblix (hakTOPOB Ha
NoJI0XKEHNEe XMMMUYECKoro paBHosecunsa"

29

dNeKTpoanTMYeCcKas auccounaums.
CunbHble 1 cnabble 3NeKTPOSINTSI.
CteneHb guccouvaumun

30

oHHoe npon3BeneHmne Boabl. Cpena
BOAHbIX PaCTBOPOB. BoaoopoaHbIn
nokasaTesb (pH) pacTBopa

31

Fmaponns conen. Peakumn,
npoTekalLwme B pacTBopax
3/1EKTPOSINTOB

32

MpakTu4yeckasa pabota Ne 3 no Teme
"Xnmmyeckume peakuunmn B pactBopax
3JIEKTPOANTOB"

33

OKNCNNTENIbHO-BOCCTAHOBUTESIbHbIE
peakummn. BaxxHenLwmne oKNCIMTENN 1
BOCCTAaHOBUTENN

34

MeToA 3NEKTPOHHOIO (3/1eKTOHHO-
NoHHOro) banaHca

35

DNeKTPON3 PAaCTBOPOB 1 PAcn/iaBoB
BELLeCTB

36

PeweHwne 3agay pa3In4HbIX TUMNOB

37

PelwieHune 3aga4 pa3nmyHbIX TUMNOB

38

CuctemaTum3aums n obobLieHne
3HaHWUN No TeMme "XuMnyeckue
peakuun"

39

KoHTponbHasa paboTa no Teme
"Xumn4yeckume peakumn"




40

MonoXxeHne HemMeTaNs0B B
Meprnoamnyeckon cncTteMe XMMmn4ecKmnx
anemeHToB [. . MeHpoeneeBa n
0COBEHHOCTM CTPOEHUSA UX aTOMOB.
dun3nyeckmne CBONCTBa HEMETANJIOB

41

AnnoTponua HeMeTansI0B (Ha Npumepe
Kucnopoga, cepsbl, hocdopa u
yrnepopna)

42

Bonopoa: nonyyeHne, pusnyeckue un
XVIMUYeCcKne CBONCTBA. Mmapuabi

43

FanoreHbl: HAXO0XAEeHME B NPUPOAE,
cnocobbl nony4yeHuns, dusndeckune n
XUMUNYeCcKkmne CBoONCTBa

44

FanoreHoBo4OpPOAbl. BaxHenwune
Kucnopoacoaepxaline coeiuHeHns
raJloreHoB

45

JlTabopaTopHbIE 1 NPOMbILLIEHHbIE
crnocobbl NoNy4YeHNs rasioreHos.
MpMeHeHne ranaoreHoB 1 nx
coeNHEHNN

46

MpakTuyeckasa pabota Ne 4. PeweHne
3KCMNepuMeHTabHbIX 3aa4y No TemMe
"[anorexsl"

47

Kucnopog: nabopaTopHble u
MNPOMbILLIEHHbIE COCOBbLI NONyYeHNS,
busnyeckmne n xXmnmmn4yeckmne CBONCTBA.
O30H. lpMeHeHne Kncnopoa 1 030Ha

48

Okcnabl 1 Nepokcuasbl

49

PelieHune 3aga4 pas3nmyHbIX TUMNOB




50

Cepa: Haxox[eHne B Npupoe,
cnocobbl Nosly4yeHus, dunsndeckune un
XUMUYeCcKkmne CBoONCTBa

51

Ceposogopog, cynbpuabl

52

Kncnopoaconepatime coeanHeHus
cepbl. OCOBEHHOCTN CBOMCTB CEpHON
KWUCNOThI

53

MpakTuyeckasa pabota Ne 5. PewleHune
3KCNepuMeHTaslbHbIX 3a4a4 Nno Teme
"Cepa 1 eé coegnHeHnsa"

54

A30T: HaxoxgeHue B npupoae,
cnocobbl nosy4yeHuns, usndeckune u
XUMmnyeckne CBOMCTBa. AMMUAK,
HUTPUAbI

55

Kucnopoacoaepiallime coefuHEHUS
a3oTa. OcobeHHOCTM CBOWCTB a30THOM
KWUCJIOThI

56

[MpuMeHeHne a3oTa 1 ero coeguHeHu.
A30THble yaobpeHus

57

docop: HaxoX4eHMe B NpupoLe,
cnocobbl nosy4yeHuns, usndeckmne u
Xnummnyeckumne csonctea. docpuabl n

docpuH

58

Okcnabl hochopa,
thochopcopepxxawme KcnoTol. Conm
hoChOpPHON KMCNOTHI

59

MNpumeHeHne ocdopa 1 ero
coefuHeHun. ®ochopHble yaobpeHus

60

MpakTuyeckasa pabota Ne 6. PelleHne




3KCMNepuMeHTabHbIX 3aa4y No TemMe
"A30T 1 pocop 1 nx coegnHeHns"

Yrnepon: HaxoxnaeHue B npupose,
aNNOTPONHbIE MOANDUKALNY;

61 y
hmsnyeckne n XxmMMmnyeckmne CBOMNCTBA,
NPUMEHEHMNE
Okcnp yrnepoga(ll), okenpg

62 yrnepoga(lV), yronbHas Kucnorta un eé
conm

63 PelleHne 3aga4y pa3inyHbIX TUMOB
KpeMHUin: HaxoXaeHne B npuposae,

04 cnocobbl nosiy4yeHus, usnyeckune n
XMMUYecKmne CBONCTBA

65 Okcup kpemHUsA(lV), KpemHuesas
KNCNOTa, CUINKAThI
[MpuMeHeHne KpeMHNA 1 ero

66 coeanHeHnn. CTekno, ero noay4yeHue,
BUObl CTEKNA

67 PelieHune 3agay pas3nmyHbIX TUMNOB

68 CuctemaTum3aums n obobLieHme
3HaHWUM no Teme "HemeTannbl"

69 KoHTponbHasa paboTa no teme
"HemeTannol"

70 AHanns pe3ynbTaToOB KOHTPOJIbHOM
paboThl, KOppPeKLMS OLINOOK
[NonoxxeHne mMeTansioB B

71 Mepnoanyeckom cucTeMe XMMNYecKmnx

anemeHToB. OcobeHHOCTK CTpoeHNA
3JIEKTPOHHbIX 0605104€K aTOMOB




METaJ1JIOB

72

O6wune pnsnyeckne CBONCTBA
MeTannos. [puMeHeHne MeTaNsoB B
ObITY 1 TEXHUKE

73

CnnaBbl MeTannoB. Koppo3ns
MeTaJlJIoB

74

PelwieHune 3aga4 pa3nmyHbIX TUMNOB

75

INEKTPOXUMUNYECKUIA PsiL HANPSXKEHWNIA
MeTannoB. ObLme cnocobbl NonyvyeHns
MEeTaJl10B

76

Obuwas xapakTepucTuka Mmetannos IA-
rpynnel Nepunogmnyeckon cncTemsl
XUMUYECKNX 31eEMEHTOB. HaTpun 1
Kanum: noayyeHune, pusmyeckune n
XUMUYyeckne CBOMNCTBA, MPUMEHeHune
NPOCTbIX BELLECTB N UX COeAUHEHUN

77

Obuwas xapakTepucTuka metannos lIA-
rpynnel Nepunogmnyeckon cncTemsl
XUMUYeCKNX 31eMeHToB. MarHmi un
KanbUmMn: NoayyYeHune, pusmnyeckmne un
XUMUYeCKmne CBONCTBA, MPUMEHEHME
NPOCTbIX BELLECTB N UX COeAUHEHWUIA

78

MKECTKOCTb BOAbI U cnocobbl eé
yCTPaHEHNS

79

ANOMUHWIA: NoslyvyeHune, pusnyeckue u
XUMUYECKNe CBOUCTBA, MPUMEHEHMe




80

AM@oTepHbIe CBONCTBA OKCUAA U
rMOopoKcnaa antoMuHmS,
FMOPOKCOKOMIMIEKChI a/llOMUHUSA, NX
NpUMeHeHune

81

PeweHwne 3agay pa3In4HbIX TUMNOB

82

MpakTuyeckasa pabota Ne 7. PeweHune
3KCMepuMeHTaslbHbIX 3a4a4 Nno Teme
"MeTannbl rnaBHbIX nogrpynn”

83

O6wan xapakTepncTmKa MeTassioB
nobo4HbIX noarpynn (b-rpynn)
Mepnoany4eckon CucTeMbl XMMUYECKUX
3/1IEMEHTOB

84

dur3nYeckne n XMMmnyeckne CBOMCTBA
XpOMa 1 ero CoeauHeHNM, nx
NMPUMeEHeHNe

85

Ba)kHenLwme coefnHeHNa MmapraHua.
[NepMaHraHaT Kanus, ero
OKUCINTESIbHbIE CBONCTBA

86

dun3nyeckne n Xmmmnyeckmne CBOMCTBa
Xenesa u ero coeguHeHnn. fNonyyvyeHne
N NPUMEHEHME CMJ1aBOB Xenes3a

87

dusnyeckme n xmMmmnyeckme CBONCTBa
Mean N eé coeguHeHnn, nx
NPUMeEHEeHMne

88

dun3nyeckmne n XmMmnyeckmne cCBOMNCTBaA
LMHKA WU ero CoeanHeHunn, nx
npuMeHeHune. MAPOKCOKOMMNNEKChI
LMHKA

89

MpakTuyeckasa pabota Ne 8. PewleHune




3KCMNepuMeHTabHbIX 3aa4y No TemMe
"MeTannbl NnoboyHbIX noarpynn”

90

PelieHune 3agay pas3nmyHbIX TUMNOB

91

ObobLieHne n cnctemMaTnlayns
N3y4YEeHHOro MaTepuana no Teme
"MeTannol"

92

KoHTponbHasa paboTa no Teme
"MeTannsbl"

93

AHann3 pe3ysibTaTOB KOHTPOJIbHOA
paboTbl, Koppekumnsa ownbok

94

Ponb xuMun B obecnevyeHnn
yCTOIZHMBOFO pa3BunTnNA 4enoBe4eCTBa.
[MoHATME O Hay4YHbIX MeTodax
nccsienoBaHUA BewecTB

95

Hay4Hble NpMHLMMNbI OpraHM3aLnm
XMIMUYECKOro Npoun3BOACTBa.
MpoMblILLEHHbIE CNOCOBbLI MONTyYeHNS
Ba)KHENLUMX BELLECTB

96

XuMn4yeckoe 3arpsasHeHue
OKpy>KalLlen cpelbl 1 ero
nocnencTBus

97

XuMna 1 300p0oBbE YesioBeKa.
JlekapCTBeHHbIe CpelcTBa

98

Xumunsa nuwn. Ponb xumuu B
obecnevyeHnn nmieson 6e30nacHOCTH

99

KocmeTunyeckne n napgpromepHble
cpefcTtsa. buiToBasg xumusa

100

XvmMns B CTponTenbCTBe. BaxkHenwne
CTpOUTENbHbIE M KOHCTPYKLIMOHHbIE




MaTepuaJibl

XUMunS B CEIbCKOM XO03ANCTBE.

101 OpraHunyeckune n MmHepasnbHble 1
ynobpeHus
102 Cnctematusauus n obobweHne 1
3HaHUW Mo TeMe
OBLLEE KOJINYECTBO YACOB MO MPOrPAMME 102







YYEBHO-METOANYECKOE OBECNEYEHUE
OBPA3OBATEJIbHOIO NPOLLECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI ONA
YYEHUKA

« Xumus, 10 knacc/ Nabpuensan O.C., Octpoymos W.T.,
Cnapkos C.A., AKunoHepHoe obuiecTBo «30aTenbCTBO
«lpocBeLleHne»
» Xumus, 11 knacc/ NabpuensaH 0.C., Octpoymos W.I., Cnagkos

C.A., NéBknH A.H., AKunoHepHoe obwecTBo «3aaTenbCTBO

«lpocBeLleHne»

METOONYECKUE MATEPUAJIbI 0NA YYUTENA

0. C. rabpuensH, W. I'. Octpoymos: Xumus. 10 k.
YrnybneHHbin ypoBeHb. MeToanyeckoe nocobue K yy. O. C.
[abpuensHa n ap.

MoopobHee: https://www.labirint.ru/books/402110/

LNDOPOBbLIE OBPA3OBATEJIbHbIE PECYPCbI U
PECYPCbl CETU MHTEPHET

https://lesson.academy-content.myschool.edu.ru/04/10






