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COLEPXXAHVE

ITosicHuTeIbHAS 3aMIMCKA
O6Las xapakTepucTMKa y4ebHOro npeameta
Llenn yyebHoro npegmeta
MecTo y4ebHOro npeamera
«KXUMUA»
Conep:xkanue 00y4yeHust
10 knacc
11 knacc
12 knacc
HJIaHpreMbIe pe3yJabTaTbl 0CBOCHUSA yqeﬁnoro npeamerTa
JINYHOCTHbIE pe3ynbTaThl
MeTanpeAMeTHble pe3y bTaThbl
MpeaMeTHble pe3ysnbTaThbl
10 knacc
11 knacc
12 knacc
TemaTHuyeckoe NVIAHUPOBAHUE
10 knacc (68 yacos)
11 knacc (68 yacos)
12 knacc (68 4acos)
Kpurepuu oueHuBaHus 3HAHMH U HABBIKOB

Yu4eOHO-MeTOANYECKOE 00ecrieueHre 00pa3oBaTeJIbLHOI0 nmpouecca

Ipuaoxenne [lepeyeHb 3NEKTPOHHbIX 06pa30BaTe/bHbIX PECYPCOB
AN U3yYeHVs npeameTa XMMmnm



HOACHUTEJBHASA 3AIIMCKA

[Mporpamma no XMMMUK Ha YpOBHe cpefHero o6Luero obpasoBaHua paspaboTaHa Ha
ocHoBe dPefepasibHOro 3akoHa 0T 29.12.2012 Ne 273-®3 «O6 06pazoBaHUK
B Poccuiickoin defepaummn», TpeboBaHWW K pe3ynbTataM OCBOeHUS (efepasibHOi
obpasoBaTe/lbHOM  MnporpaMmbl — cpefHero obuiero  o6pasoBaHusi(POI  COO),
npeacTaefeHHbIX B PefiepasibHOM rocyaapcTBeHHOM 06pasoBaTesisHOM ctaHaapTe COO,
Cc yuyétom KoHuenumu npenogasaHus y4ebHoro npegmeta «XumMmsa» B 06pa3oBates/ibHbIX
opraHmsaumusax Poccuiickoin ®efepaun, peann3yroLmMX OCHOBHble 06pa3oBaTe/bHble
nporpamMMbl, U OCHOBHbIX NOMOXeHWI «CTpaTernn passuTna BOCNUTaHUS B POCCUINCKOM
depepaumn Ha nepuog Ao 2025 roga» (PacnopsbkeHue lMpaBuTensctea PO ot 29.05.
2015 Ne 996 - p.).

XUMNA Ha YpPOBHe Yrny6/EHHOrO M3yyYeHUs 3aHMMaeT BaXXHOe MECTO B CUCTeMe
eCTeCTBEHHO-Hay4YHOro obpasoBaHus yyalmxcs 10-12 knaccos. V3yyeHue npeameta
peann3yemoe B yCnoBusax AnddepeHLMpoBaHHOro, NPoguILHOro 06y4YeHns, Npu3BaHo
obecneunTb 06LLe0Opa3oBaTe/lbHY0 1 00LEKYbTYPHYIO MOATOTOBKY BbIMYCKHUKOB
LLKO/Ibl, HEOOXOAMMYIO A1 afanTaumm UX K 6bICTPO MEHAIOLLMMCS YCIOBUAM XXU3HU B
coumyme, a Takxe Ana NpPoAO/HKeHUsA 00y4YeHUsi B opraHu3aumsax npogeccMoHaibHOro
06pa3oBaHus, B KOTOPbIX XUMUA ABNSETCA OLHOW U3 NPUOPUTETHBIX AUCLMUM/IVH.

B nporpamme no xumuy HasHavyeHue npegmeta «XUMMUS» MOMy4vaeT NOAPOOHYHO
NHTepnpeTauuio B COOTBETCTBMM C OCHOBOMoararowmmmn nonoxxeHnamm ¢rroc COO o
B3aMMOO0OYCNOB/IEHHOCTN Liefiel, Coep>KaHns, pe3ynbTaToB 00y4eHUs 1 TpeboBaHWin K
YPOBHIO MOArOTOBKM BbIMYCKHUKOB. CBUAETENbCTBOM TOMY SBMSKOTCA CleaytoLine
BbINO/IHAEMbIE MPOrpaMmmon No XMMUU QYHKLUK:

- MH(OpMaLMOHHO-MEeTOANYECKaSA, peann3aL s KOTOPO 06ecneynBaeT NoayyeHne
NPeACTaBNEHNS O LensX, CofepXKaHuu, o6Leit cTpatern 0B6y4veHWUs, BOCNUTaAHUS U
pasBUTMS 00yYaroLLMXCA CpeAcTBaMU NpeameTa, U3y4yaemoro B pamkax KOHKPETHOro
npouns;

- OpraHM3auuoHHO-MIAHNPYIOLWAs, KOTOpas MpefLycMaTpvBaeT  OnpejesieHue:
MPUHLMIMOB CTPYKTYPMPOBAHNA Y MOC/eL0BaTe/lbHOCTN N3yYeHUs Y4ebHOro marepuana,
KO/IMYECTBEHHBIX M KayeCTBEHHbIX €ro XapakTepucCTUK; NOAXOA0B K (hOPMUPOBaHUIO
cogepykaTeNlbHOM OCHOBbl KOHTPONA W OUEHKM 06pa3oBaTe/lbHbIX [AOCTUXEHUM
06yyvaroLLMXCca B pamMKax UTOroBoW aTTecTauum B (hOpMe eAMHOro rocyaapCTBEHHOrO
3K3aMeHa Mo Xumuw.

[Mporpamma gnsa yriny61éHHOro N3yyeHns XMMmm:

- yCTaHaB/MBaeT WHBapuvaHTHOE NPeAMETHOE COAepXKaHue, 06s3aTeNnbHOe A1
M3y4YeHUs B pamkKax OTAeNbHbIX Npodunen, npeaycMaTpuBaeT pacnpegeneHve wu
CTPYKTYpMpOBaHMe €ero no Ksaccam, OCHOBHbIM COAepKaTes/ibHbIM JIMHUAM/pa3genam

Kypca;



- [aéT npumMepHoe pacnpefeneHre y4ebHOro BpemMeHW, PEKOMEHAYeMOoro Asis
N3y4eHUs OTAENbHbIX TEM;

- npegniaraeT NPUMePHYH Nocnef0BaTe/lbHOCTb N3yYeHUs y4ebHOro Matepuana c
YUYETOM NIOrMKM NOCTPOEHUA Kypca, BHYTPUMPEAMETHbLIX U MeXNPeLMETHbIX CBA3EN;

- [aéT MEeTOAMYECKYID WHTEepPrpeTauuio Lenein 1 3agay u3yyeHus npegmeTa Ha
yrny6/71€HHOM YPOBHe C Y4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPeHEr0 06LLero
06pas3oBaHus, cofepXkaTe/lbHOM XapaKTePUCTUKK NaHUPYEMbIX pPe3y/ibTaTOB 0CBOEHUSA
OCHOBHOW 06pa30BaTe/lbHOM MPOrpaMmmbl CPeIHEro 06LLEro 06pasoBaHUs (JIMYHOCTHbIX,
MeTanpegMeTHbIX, MpPegMeTHbIX), a TakKke C YYETOM OCHOBHbIX BWAOB Y4ebHO-
Mo3HaBaTe/IbHbIX AeCTBUIA 00YyYatoLLerocs no OCBOEHNIO COAEePXXaHNA NpeameTa.

Mo BCEM Ha3BaHHbIM MO3MUMAM B MNporpamme MNo XWMUM MpeaycMOTpeHa
NPeeMCTBEHHOCTb C 06YYEHNEM XMW Ha YPOBHe OCHOBHOMO 0buiero obpasoBaHus. 3a
npefenamMy YCTaHOB/IEHHOW MpPOrpaMmmoir rno XMMun 06s3aTefibHo (MHBapUaHTHO)
COCTaBNANOLWEN cofepXXaHUa yyebHOro npegmeta «XMMUsA» OCTaETCA BO3MOXXHOCTb
BblbOpa ero BapuvaTMBHOW COCTaBfAOLWEN, KoTopas [O/DKHA Onpeaensdtbcs B
COOTBETCTBMM C HarpaB/ieHeM KOHKPETHOI0 Npognis 06yyeHus.

B cooTBeTCcTBUM C KOHLUeNTyalbHbIMU nonoXeHnamm ®¢rOC COO o HasHayeHUU
npeaMeToB 6a30BOro W yrny6néHHOro YpoBHeW B cucTeMe AnQdepeHUMpoBaHHOIo
00yyeHNs Ha ypoBHe CpedHero o6bLlero obpasoBaHUst XMMUS Ha YPOBHE Yry6NEHHOIO
M3y4YeHUs HanpasB/eH Ha peann3auuio MPeeMCTBEHHOCTW C MNOCNedytolmM 3Tarnom
MoNTly4eHUs XMMUYECKOro 06pa3oBaHns B paMKax U3y4yeHuns crieumaibHbIX eCTeCTBEHHO-
HayYHbIX W XUMWYECKMX [OUCUMNIMH B By3aX W OpraHu3auusx CpefHero
npoeccMoHanbHOro 06paszoBaHNA. B 3ToM CBA3M K3ydeHMe npeameTa  «XUMUs»
OPUEHTMPOBAHO MPEVMYLLECTBEHHO Ha paclUMpeHne 1 yrnybneHve TeopeTUyecKon u
NPaKTUYeCKOn MOArOTOBKM 0O6yYatoLmMXCcs, BblOpaBLUMX OMNpPeAenéHHbIA  Npodub
06y4eHMsi, B TOM 4YuC/e C MePCreKTUBOM MNOC/eAytoWero nosyyeHuss XMMUYECKOro
0bpa3oBaHNA B OpraHu3aumsax npoeccMoHaibHOro obpasoBaHUs. Hapsgy ¢ atum, B
ceTe TpeboBaHMin ®IOC COO K nnaHMpyeMbiM pesy/bTaTaM 0CBOeHUA (hefepasibHOM
obpasoBaTe/ibHOM nporpaMmMbl cpefHero obuiero obpasoBaHUsi M3ydeHWe MpeamMeTa
«XUMUSA» OPUEHTMPOBAHO TakKXe Ha pelleHne 3afay BOCMUTaHUS M COLMASIbHOrO
pasBUTUA 0byYatoLLMXCs, Ha (POPMUPOBaHME Y HUX OOLLENHTENNEKTYaNIbHbIX YMEHUMN,
YMEHUI paumoHanm3auumnm yyebHoro Tpyga M 0600WWEHHBIX CrOCO60B AeATeNbHOCTH,
MMEOLLNX MEXANCLMNIMHAPHDBIA, HAANPeAMETHbIA XapaKTep.

CocTaBnawolwmMn npeameta  «XMMUSI» Ha YPOBHE Yrny6nEHHOIO  U3Yy4YeHUs
ABNAKTCA Yry6néHHbIE Kypebl - «OpraHnyeckas Xxummnsa» n «O6LLas n HeopraHn4yeckas
Xumus». Tlpy  onpegeneHMn noaxofoB K OTOOPY W CTPYKTYPHOM OpraHm3aumm
CoAepXKaHus 3TUX KypcoB B MporpaMmMe Mo XMMUKU 3a OCHOBY MPUHATHI MOIOXKEHUSA
®dIOC COO o paznnumsx 6a3oBoro 1 yrnyo6néHHOro YpoBHei n3yyeHns npeameta.

OcCHOBY cogep>aHus KypcoB «OpraHuyeckas xmmmsa» n «O0Las n HeopraHmyeckas
XUMUS» COCTaBNAET COBOKYMHOCTb MPeAMETHbIX 3HaHWA M YMEHWI, OTHOCALMXCA K



6a30BOMY YPOBHIO M3y4eHUs npeameTa. ATa CUCTEMA 3HAHWIA NONy4YaeT onpesenéHHoe
TeopeTUyecKoe LOoMo/IHeHMe, N03BO/AKOLLEE 0CO3HAHHO OCBOUTL CYLLLECTBEHHO 60/bLUNIA
00BbEM (haKTONOrM4ecKoro marepuana. Tak, Ha yrny6/1EHHOM YPOBHe M3y4eHWs npeameTa
obecreyeHa BO3MOXXHOCTb 3HAUYUTENIbHOTO YBeIMYeHMst 06bEMA 3HAHUIN O XUMUYECKUX
aleMeHTaxX W CBOWCTBaxX WX COEAUHEHWIA Ha OCHOBe paclUMpeHuUs W Yriny6neHus
NpescTaBNeHMin O CTPOEHWM BELLEeCTBa, XMMWYECKOW CBA3W W 3aKOHOMEPHOCTHAX
NPOTeKaHWs peakuuil, paccMaTpyvBaeMblX C TOUKW 3PEHUS XUMUYECKON KUHETUKN U
TepMOAVHaAMUKKN. V3yyeHne MNepuoamyeckoro 3akoHa W [epuogmyeckoin cucTemsl
XUMUYECKUX 3/IeMEHTOB 06a3uMpyeTcsd Ha COBPEMEHHbIX KBAHTOBOMEXaHWYECKMNX
NpeLcTaBNeHnsX 0 CTPOEHUM aToMa. XUMMUYECKas CBA3b OOBACHAETCA C TOUKM 3pPeHUs
3HEPreTMYeCcKNX N3MeHeHWU npu eé 06pa3oBaHWM M paspyLUeHUK, a Takke C TOYKM
3peHMss MexaHW3MOB €€ o06pasoBaHuA. MI3yyeHWe TWMNOB peakuMin [OMOSHSAETCH
(hopmMmpoBaHMEM MpPeACTaBNeHNA 06 3NEKTPOXUMUYECKUX MNpoLeccax W 3N1eKTPonm3e
pacnnaBoB M pacTBOPOB BeLLECTB. B Kypce opraHM4Yeckor XUMun Mpu pacCMOTPEHUU
peakLMOHHOW CMOCOBHOCTN COEAMHEHMI YyaenseTcs 0cob60e BHMMaHWe Bomnpocam 06
3NIEKTPOHHbIX 3h(heKTax, O B3aUMHOM BNAHWW aTOMOB B MOJIEKYNaX N MexaHu3max
peakumia.

Oco60e 3HayeHWe MMeeT TO, YTO Ha CoAepXKaHue KypCoB XMMWUMU Yrny6/i1EHHOro
YPOBHA WU3y4eHMs 015 KNacCcoB OnpeAenéHHoro npogmna (rnaBHbIM 00pa3oM Ha X
CTPYKTYPY M XapaKTep A0NONHEHWI K 06LLEN cucTeMe NpeaMETHbIX 3HAHWIA) OKa3bIBaKOT
B/IMSIHE CMeXHble npeaMeTbl. Tak, HarnpumMep, B COofepXXaHun npeamMeTa 418 K1accoB
XUMMNKO-(PU3NYECKOro npodunsa 60/bLIOe 3HaYeHUe OyayT MMETb 3/1EMEHTbI Y4eOHOro
mMaTtepuana no oéLein xummun. Mpu n3yyeHnun npegmeta B JaHHOM Crly4vae akUeHT OygeT
cfienaH Ha 06LHOCTb MeTOAO0B MO3HaHWSA, OBLLHOCTL 3aKOHOB M TEOPWUA B XUMWUU U B
(hM3nKe: aTOMHO-MONEKYNsipHasa Teopus (MONeKynsipHas Teopus B (DU3NKE), 3aKOHbI
COXPaHEHNA Macchl 1 3HEPT U, 3aKOHbI TEPMOANHAMUKK, 3/IEKTPONN3A, NPeLCTaB/eHNs O
CTPOEHMV BELLECTB 1 [pYroe.

B TO )Xe Bpems B cofepXXaHuUWM npeamMeTa ANs KNacCoB XMMMUKO-61MOM0MMYecKoro
npotunsa 60MbLWNIA YAeNbHbIN BeC OyAeT UMeTb OpraHMyeckas Xvmusi. B aTom cnydae
NpefoCcTaB/ISeTCA BO3MOXHOCTb 15 60/1ee 06CTOATENbHOIN0 PACCMOTPEHUA XMMUYECKOIA
OpraHu3aumMn KnetkM Kak OMON0rnMyeckoil CUCTeMbl, B COCTaB KOTOPOM BXOAAT, K
npumepy, TakuMe CTPYKTYPHblE KOMMOHEeHTbl, Kak /nunugbl, 6enku, Yrnesogl,
HYK/MEMHOBbIE KWUCNOTbI W Apyrve. lpyM 3TOM 3HaHWA O COCTaBe W CBOMCTBaXx
NpefcTaBuUTeNleil OCHOBHbIX K/acCoOB OpraHUYeckuxX BeLeCTB CAyXXaT OCHOBOW Ans
N3yYeHWs CYLLHOCTM NPOLEeCcCoB (JOTOCKMHTE3a, AblXaHW, NULLEeBapeHns.

B nnaHe hoopMmnpoBaHms 0CHOB Hay4YHOT0 MUPOBO33PEHNS, OCBOEHMS 06LLEHAYYHbIX
MEeTO/Z0B MO3HaHWSA W OMbITa NPAKTUYECKOro NMPUMEHEHMS Hay4YHbIX 3HAHUIA U3y4yeHue
npeaMeTa «Xummns» Ha yriy6néHHOM YpPOBHE OCHOBAHO Ha MEXMNPeAMETHbIX CBA3SAX C
y4eOHbIMU NpeamMeTaMu, BXOAALWMUMI B COCTaB NMpeAMeTHbIX 061acTeil «ECTeCTBEHHO-
Hay4Hble NpeaMeTbI», «MaTemaTrka 1 MHHopMaTKa» U «PYCCKUIA A3bIK U UTepaTypax.

[Mpn n3yyeHUn yyebHOro npeameta «Xmmus» Ha yriny6néHHOM YpoBHE TakKKe, Kak



Ha YpOBHe OCHOBHOIO M cpefHero obuiero obpa3oBaHns (Ha 6a30BOM YPOBHE), 3adayei
MepBOCTENEHHON 3HAYMMOCTU SBNSETCA (POPMMPOBAHME OCHOB HayKM XUMUW Kak
061aCTU COBPEMEHHOIO ECTEeCTBO3HaHWA, MPaKTUYECKON [AesATeNlbHOCTM YenloBeKa U
OAHOro 13 KOMMOHEHTOB MUPOBOI KyNbTypbl. PelleHre 3ToW 3agayun Ha yrny6néHHOM
YPOBHE M3yYeHUns NpeameTa npegnonaraeT peasmsaumio Takux Lenen, Kak:

- (hopmupoBaHMe NpeacTaBneHUI: 0 MaTepuasibHOM eANHCTBE MUPA,
3aKOHOMEPHOCTAX WM MO3HABaeMOCTM SBMIEHWIA NPUPOAbLI, O MECTe XMMWUM B CUCTEME
eCTECTBEHHbIX HayK W eé Beayllei ponnm B 0b6ecrneyeHUrM YCTOMYMBOTO pPasBUTUA
4esioBeYeCTBa: B PeLUeHUn MpobsieM 3KONOrMYeCKOW, 3HEepPreTMYeCcKom W MULLEBON
6e30nacHOCT, B pPasBUTUM MeAMUMHbLI, CO3[aHUM HOBbIX MaTepuasioB, HOBbIX
MCTOYHUKOB 3Hepruu, B 06ecrneyeHUM paumoHabHOro MNpPUPOAONOIbL30BaHNSA, B
(hopMUPOBaHNM MUPOBO33PEHMS N OOLLEN KYNbTYPbl YEN0BEKA, a TaKXKe 3KON0rMYeCKm
060CHOBaHHOI0 OTHOLLIEHMSI K CBOEMY 3/10POBbIO 11 NPUPOAHOI Cpefe;

- OCBOEHME CUCTEMbI 3HAHWI, NEXallMx B OCHOBE XUMWYECKOIM COCTaBNSAOLLIEN
eCTECTBEHHO-HaY4YHOM KapTuHbI Mupa: (yHAAMEHTa/IbHbIX MOHATUIA, 3aKOHOB 1 TEOPWii
XUMUW, COBPEMEHHbIX NPEACTaBNEHUA O CTPOEHMM BELLECTBA Ha PasHbIX YPOBHAX -
aTOMHOM, WOHHO-MOMNEKYNAPHOM, HaAMONEKYNSAPHOM, O TEPMOAMHAMUYECKUX U
KMHETUYECKNX 3aKOHOMEPHOCTSX MPOTEKaHUS XUMWUYECKUX PeakuMil, 0 XUMUYECKOM
paBHOBECUW, pacTBOpax M AWUCMEPCHbIX CUCTeMax, 06 06LMX Hay4HbIX MPUHLMNAX
XMMMUYECKOro NPOoun3BO/CTBA,;

- (hopmmpoBaHME Yy 0OYYatOLLMXCA OCO3HAHHOIO MOHUMaHUSi BOCTPe6OBaHHOCTH
CUCTEMHbIX XUMWYECKUX 3HaHWWA ANs OOBACHEHWA KKOYEBbIX MAed W npobnem
COBPEMEHHON XUMWMK, [N OOBACHEHWS W MPOrHO3MPOBaHUS ABMEHUIA, MMEHOLLIMX
eCTECTBEHHO-HaY4YHYO NPMPOAY; FPaMOTHOI0 PEeLLIEHUS NPO6/IEM, CBA3AHHBIX C XUMMEN,
MPOrHO3MPOBaHUS, aHaM3a W OLEHKM C MNO3ULUMIA  3KOSIOTMYeCKoin 6e30nacHOCTY
nocneacTenii OGbITOBON WM MPOM3BOACTBEHHOM [AEATE/IbHOCTU YeNoBEKa, CBA3AHHOW C
XUMUYECKUM MPON3BOACTBOM, UCMO/b30BaHMEM 1 NepepaboTKO BELLECTB;

- yrnybneHve NpeacTaBfeHNn 0 HayYHbIX METOAAX MO3HaHWUSA, HEOOXOANMbIX A1
NMPUOBPETEHNA YMEHWI OPUEHTUPOBATLCA B MUPE BELLECTB U OOBACHEHUS XUMNYECKUX
SIBMIEHNI, UMEIOLLIMX MECTO B NPUPO/E, B NPaKTUYECKON AeATENbHOCTU U NOBCEAHEBHON
XXU3HW,

B nnaHe peanun3saumm nepBooyepeHbIX BOCNUTATENbHbIX 1 Pa3BUBAOLLLMX PYHKLNIA
LLeNTOCTHOWM CUCTEMbI CpefHero o6LLero 06pasoBaHmns NPy U3yyYeHUn npeameTa « XnMms»
Ha yrny6néHHOM YPOBHE 0COOYHO aKTya/lbHOCTb NPMOGPETAOT TaKmMe Lie/IN 1 3aa4u, Kak:

- BOCMUTaHME YOEXAEHHOCTU B MO3HABAEMOCTW SIBNEHWUI MPUPOAbI, YBaXKEHMS K
npoueccy TBOPYECTBa B 06/1aCTV TEOPETUYECKMX 1 MPUKNAAHBIX MCCNEA0BaHN B XMW,
(hopmMMpOBaHNe MMPOBO33PEHUS, COOTBETCTBYHOLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKW;

- pa3BUTME MOTMBALMM K 06YYEHWNIO M MO3HAaHWIO, CNOCOBHOCTEN K CAMOKOHTPO/O
1 CaMOBOCMMTAHMIO HA OCHOBE YCBOEHWS 06LLeYe10BEYECKNX LIEHHOCTEN;



- pa3BuTUE MO3HABATe/IbHbIX WHTEPECOB, WHTENEKTYa/lbHbIX W TBOPYECKUX
CNOCO6GHOCTEN 06yuvatoLLMXCS, (OPMUPOBAHME Y HUX CO3HATENIbHOrO OTHOLUEHMSI K
camoo6pa30BaHUIO U HenpepbiBHOMY 006pa30BaHUIO  KaK  YC/IOBUKO  YCMELLHOM
NpoeccoHanIbHON 1 0BLECTBEHHOW AeATeNbHOCTN, OTBETCTBEHHOrO OTHOLLUEHUSA K
CBOEMY 3[10pOBbH 1 MOTPEOHOCTYM B 340POBOM 00pase XKM3HMU;

- (hopmMmpoBaHME YMEHWNIN N HABbIKOB Pa3yMHOro MPUpPOoAONo/b30BaHUS, pasBuTme
9KOJIOTMYECKON  KYNbTypbl,  MPUOBpPeTeHWe  OnbiTa  0OLECTBEHHO-MO/E3HOW
3KOJIOMMYECKON [eATEeNIbHOCTH,

O6Lee YMcno YacoB, PeKOMeHAO0BaHHbLIX AN U3YYeHUA XUMUK Ha Yrny6/eHHOM
YypoBHe, - 204 yacos: B 10 Knacce - 68 4acos (2 yaca B Heflento), B 11 knacce - 68 yacoB
(2 yaca B Hefiento), 12 knacce 68 Yyacos (2 vaca B Heflento).



COJIEP)KAHUE OGYUYEHUSI'

10 KJIACC

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[MpeAMeT M 3HayeHWe OpraHWYeckor XUMWUW, MpPeAcTaB/ieHMe 0 MHOroobpasuu
OpraHNMYecKnx CoeIHEHNIA.

ANEKTPOHHOE CTPOEHWe aToma yrsepoga: OCHOBHOe WM BO30Y>KAEHHOE COCTOAHMS.
BasnieHTHble BO3MOXHOCTM atoma Yyrnepofa. XMMWUYeckas CBSisb B OpraHMYeckux
COeIHeHMsAX. Tunbl rMopuaMsaumMm aToMHbIX opbuTaneid yrnepoga. MexaHW3MbI
00pa3oBaHNs KOBAIEHTHON CBA3N (OOMEHHbIA W [AOHOPHO-aKUENTOPHbI). Tunbl
nepeKkpbIBaHNA aTOMHbIX opbutaneir, o- 1 N-ceA3N. OAMHapHas, ABOVHAA M TpOiHas
cBA3b. Cnocobbl paspbiBa CBSA3E B MOSEKYNaxX OpraHMYeckux BewecTB. lMOHATME O
CBOOOAHOM pajmKane, HyKneogusie v afneKkTpogune.

Teopus CTPOEHUSI OpPraHUYecKMUx coeauvHeHnin A.M. byTnepoBa M COBPEMEHHbIE
NPeACTaB/IEHNSs O CTPYKTYpe MOJieKys. 3HayeHne Teopun CTPOEHWUS OpraHMYecKmnx
COeAMHEHNn. MonekynspHble W CTPYKTYpHble ¢opMmynbl. CTPYKTYypHble (HOpMYy/ibl
Pas3INYHbIX BULOB: Pa3BépHYTas, COKpaLlEéHHas, ckeneTHas. somepus. Bugbl nsomepuu:
CTPYKTYpHasA, MPOCTPaHCTBEHHAsA. DNeKTPOHHbIe 3(eKTbl B MOMEKYNax OpraHNYecKumx
COEANHEHNI (MHOYKTUBHbINA N ME30MEPHbIV 3 (eKTbI).

MpefcTaBneHne 0  Knaccugukauum opraHuMyeckux BellecTB. [MoHATME O
(hyHKUMOHanbHOW rpynne. [omonorusa. Fomonornyeckne psgpl. Cuctematmyeckas
HOMeHKNaTypa opraHuyeckux coeanHeHmin (IUPAC) un  TpuBManbHble Ha3BaHUS
OTAe/bHbIX NPeACcTaBUTENEi.

OCo6eHHOCTM W KnaccUMKaumsi opraHuMyeckmx peakumin. OKUCIUTENIbHO-
BOCCTAHOBUTE/IbHblE peakLmmn B OpraHNYeckom XMmnu.

:‘)KCHepI/IMeHTaJILHLIe METO/JAbI U3YICHHUSA BCIICCTB U UX npeBpameHnifl

O3HaKoMNeHMe ¢ 06pa3LiamMmm OpraHMYecKmX BeLecTB 1 MaTepuanaMmy Ha UX OCHOBE,
ONbITbl MO MPEBPALLEHNIO OpPraHWYecknx BeLLeCTB MpW HarpeBaHun (NnaBneHue,
00YrNMBaHNe 1 TOPEHNE), KOHCTPYMPOBaHME MOAENEN MONEKY OPraHNYeCKMX BELLIECTB.

Yriesoaopoabl

AnKaHbl. TOMONOrMYecKnin psag ankaHoB, 06Was opmyna, HOMeHKNatypa W
N30Mepus. ONIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHWE MOJIEKY/T asIkaHOB, Sp s-
rmépuamsaums aToMHbIX opbuTanein yrnepoga, 0-cBsisb. Koughopmepor. PuUnNYeckme
CBOWCTBA a/IKaHOB.

XVMMUYeCKMe CBOCTBA a/IKaHOB: peakuun 3ameLLeHns, N3oMepusaLnu,
AErMapupoBaHns, LUKNM3aUMK, MNUPOIN3a, KPeKWUHra, ropeHusi. Ilpeocmasnenue o
Mexarnume peakuud padukaﬂbHoeo 3ameujeHuA.

HaxoxzeHue B npupoge. Cnocobbl NomyYeHns 1 NMPUMeHeHNe anikaHoB.

' Kypcueom B JAHHOM TEKCTE BblIe/IEHbI 9/1EMEHTbI COfIEPXKaHNs YHeOHOro MaTepuana, KoTopble M3y4aroTcs B
03HaKOMWTENIbHOM MNJlaHe U He BK/KOYalOTCS B COCTaB NPeAMETHbIX pe3ynbTaToB ocBoeHus OO COO.



LinknoankaHbl. O6was ¢opmMyna, HOMeHKnatypa n wusomepusi. OCO6eHHOCTU
CTPOEHMSA U XUMWYECKMX CBOWCTB MasiblX (LMKIOMNPONaH, UMKIobyTaH) U 06bIYHbIX
(UMKoMneHTaH, UMKIOrekcaH) umknoankaHoB. Crocobbl MOMyvYeHUs U MPUMEHEHMe
LINKN0aIKaHOB.

ANKeHbl. TOMOMorMyecknii psag  askeHoB, o00wWas qopmyna, HOMeHKMaTypa.
ONEeKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOEHWE MOJEKY/N a/IKeHOB, Sp2-rmépugmsauus
aTOMHbIX opbuTanein yrnepoga, o - n n-ceA3n. CTPyKTypHas 1 reometpuyeckas (Lmc-
TpaHc-) nsomepus. duU3NYeCcKne CBOMCTBA a/IKeHOB. XMMUYECKMe CBOWCTBA: peakumm
NPUCOeANHEHNA, 3aMeLLEeHNs B a-MONOXeHWe Mpy ABONHON CBA3W, MOMMepU3aLmMn |
OKUCNeHUs. Ilpeocmasnenue o mexanusme peaxyuu 31eKmpopuibHoco nPucoeouHeHus.
MpaBuno MapKoBHMKOBA. KayecTBeHHble peakuUMuM Ha ABOVHYH CBS3b. Cnoco6bl
NONYYEHUA U MPUMEHEHME aIKEHOB.

AnkagveHbl. Knaccuukaumsa ankagueHoB (COMPsKEHHbIe, M30/IMPOBaHHbIE,
kymynuposannvie). OCOOEHHOCTW 3MIEKTPOHHOIO CTPOEHUS W XUMUYECKMX CBOWCTB
COMNPSYKEHHBLIX AueHoB, 1,2- n 1,4-npucoeguHeHune. lMonvmepusauma CONpAXEHHbIX
AneHoB. Cnocobbl NONyYeHNs U NPUMeEHeHWe asikagneHoB.

ANKWHbI. TOMOMOrMYecKUn pafd ankuMHOB, 06LLas (opmyna, HOMEHKNaTypa W
N3oMepua. ONEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHME MOJIEKYN &/TKMHOB, Sp-
rmépuamsaums aToMHbIX opbuTanein yrnepoga. PusMyeckne CBONCTBA aSIKMHOB.
XUMUYEeCKMe CBOICTBA: peakuuy MPUCOeAVHEHNS, AUMepU3aLnn 1 TpuMepu3aumu,
OKMCNeHUs. KUCMOTHbIE CBOWMCTBA a/IKMHOB, WMMEIOLIMX KOHLEBYIO TPOMHYKO CBA3b.
KauecTBeHHble peakuuMyM Ha TPOMHYK CcBA3b. CnOCO6bI NONYYeHUA W NPUMEHEHWe
aIKVMHOB.

ApomaTuyeckune yrnesonopodbl (apeHbl). fomMonornyeckunin psg apeHos, obluas
(hopmyna, HOMeHKnatypa 1 M30Mepus. DNeKTPOHHOe W MPOCTPAHCTBEHHOE CTPOEeHMe
MOJIeKy bl 6eH30Ma. [lpasuno apomamuunocmu, npumMepsbl APOMAMUYECKUX COCOUHECHUIL.
dun3nyeckme CBOIWCTBa apeHOB. XUMWUYECKMe CBOCTBA 6eH30/M1a M ero romosioros:
peakuuMn 3ameLleHns B 6eH30/IbHOM KOJibLe W YrneBOo4OPOLHOM pagmkane, peakumu
NPUCOeAVHEHUNSA, OKUCNIEHWE TOMOJIOroB 6eH30/a. [Ipedcmasnenue o mexanusme peakyull
anekmpoguivHo2o  zamewjerus. TlpeAcTaBneHne 06 OPUEHTUPYIOLLEM  [eACTBUM
3aMecTuTeneir B GEH30/IbHOM  KO/bLe Ha MpuMepe  aIKW/bHbIX  PafuKasios,
KapOOKCUNbHON, TMAPOKCUIBHON, aMWHO- W HUTPOrpynnbl, aTOMOB [a/l0reHoB.
OCO6EHHOCTM XMMUYECKUX CBOWCTB CcTMpona. lonmmepusaums ctupona. Cnocobbl
NONyYEHUA U MPUMEHEHME apOMaTUYECKNX YI/IEBOA0PO0B.

MpupofHbIA ra3. TonyTHble HePTAHble rasbl. HeTb M €€ npoucxoxaeHue.
KameHHbIA yronb U MpPoAyKTbl ero nepepaboTkn. Crnocobbl nepepaboTKM HedTu:
MePEroHKa, KPEKMHT (TEPMUYECKUIA, KaTAIMTUYECKUIA), PUGOPMUHT, NMPonn3. MpoayKTbl
nepepaboTKn HeTU, X NPUMEHEHWE B NPOMbILLIEHHOCTU U B BbITY.

["eHeTnYecKasa CBA3b MEXAY pa3/IMYHbIMK Kaccamn yrneBo0poso0B.

ONEeKTPOHHOE  CTPOEHME  TaIOMEHNPON3BOAHLIX  YI/1IEBOLOPOAOB.  Peakuuu
3aMeLleHnA rasnioreHa Ha rmapoKcorpynny, rumpozcpynny, yuanocpynny, AmMuHocpynny.



[leiicTBMe Ha ranoreHnpousBoAHbIE BOAHOrO M CMMPTOBOrO pacTBopa  LUENOYM.
B3aumofeiicTBMe  AWrasioreHaskaHoB C  MarHMeM W UWHKOM. [Ilowsmue o
MeMAIOOPcAHUYECKUX COCOUHECHUSIX . cnonb3oBaHume raﬂOl—eanOVBBO,U'HHX
YrNeBoOPO/OB B ObITY, TEXHUKE U NPU CUHTE3E OPraHNYEeCKX BELLECTB.

3KCHepI/IMeHTaJILHLIe METOAbI U3YICHHUSA BEIIECTB U UX npeBpameHnﬁ

3yyeHne n3nUecKnx CBOMCTB YrneBoaopoaoB (PacTBOPUMOCTL), KaYeCTBEHHbIX
peakuuii yrneBofopoAoB pas3/IMUHbIX KnaccoB (06ecupeynBaHe 6POMHON NN NOHOWA
BOAbl, pacTBopa MnepMaHraHata Kaiusi, B3aUMOAENCTBME aueTWleHa C aMMUaYHbIM
pacTBOpOM oKcupaa cepebpa(X)), KauecTBeHHOe 0GHapyXXeHWe yrnepofa 1 Bogopoaa B
OpraHnYecKmx BeLLecTBax, NnosydyeHme aTuneHa u n3yyeHve ero CBOMCTB, 03HAKOM/IEHUE
C KONnekumsiMn «HegTb» U «Yrofb», ¢ obpasuaMn naacTmacc, KayydykoB W pPe3uHbl,
MOZeNMpoBaHMe MOMEKY/ YTeBOAOPOLOB M rasioreHnpPon3BoAHbIX YrieBoL0POA0B.

Kucnopoacoaep:xamue opranudecKkue coeAMHEHHU s

MpegenbHble 0AHOATOMHbIE CNUPTbLI. CTPOEHNEe MOJeKyN (Ha NpUMepe MeTaHo1a U
aTaHona). omonornyeckuii psg, obwas qopmyna, W30Mepusi, HOMEHKIaTypa W
Knaccugmkauma.  Pusnyeckne  CBOMCTBA  MNPeAesibHbIX  OAHOATOMHbIX  CMUPTOB.
BofopofHble CBA3M MeXay MOSieKynamu CnvpToB. XUMUYECKMEe CBOMCTBA: peakuuu
3aMelleHuns, aermapataumn, OKWUCMIEHWS, B3aMMOLENCTBME C  OpraHuWYecKUMu W
HeopraHMYyeckKUmMM Kucnotamu. KayecTBeHHas peakumss Ha OfHOATOMHble CMUPTHI.
[elicTBe 3TaHoO/Ma M MeTaHO/la Ha OpraHusm 4enoeka. Cnocobbl MOAyyeHUs K
NMPUMeHeHWe 0AHOATOMHbIX CMNPTOB.

[MpocTble 3upbl, HOMeHKNatypa W usomepus. OCOBEHHOCTM (U3NYECKMX W
XUMUYECKNX CBOWCTB.

MHOroaTtomHble CNUPTbI - STUNEHTNINKONb U TNNLEPUH. PU3NYECKME N XUMUYECKME
CBOMCTBa:  peakuMM 3aMeLLeHUNs, B3aMMOAECTBINE C OpPraHNYeCKUMN 1
HeopraHMYeCKUMM KMCNOTaMK, KayeCTBEHHasd peakums Ha MHOroaTtoMHble CruMpThl.
IIpeocmasnenue o mexamusme peakyuil HyKieopuivbHo2o samewenus. [ENCTBME Ha
opraHu3M 4YenoBeka. Cnocobbl MNoy4eHNs 1 NPUMEHEHE MHOTO0aTOMHbIX CMIMPTOB.

®eHon. CTpoeHne MONEKY/bl, B3aMMHOE BANAHME TMAPOKCOrpYynnbl 1 6eH30/1bHOI0
sapa. dusmyeckme cBoictBa eHona. OCOBEHHOCTU XMMUYECKMX CBOWCTB (PeHona.
KauecTBeHHble peakumMn Ha qeHosn. TOKCUMYHOCTb (peHona. Cnocobbl MOMy4YeHUs U
npyMeHeHve eHona. PeHonopmaibaernaHas cMona.

KapboHWU/bHbIE COeAMHEHUS - anbferuabl U KEeTOHbl. JNIEKTPOHHOE CTPOEHUe
Kap6OHWIbHO rpynnbl. FOMONOrnyeckue psapl anbaernios 1 KETOHOB, 06Las hopmyna,
M30Mepua 1 HomeHKnatypa. Pr3nyeckre CBOMCTBA anbAeruaoB 1 KETOHOB. XUMUYECKUe

CBOWCTBA a/lbfernaoB M KETOHOB: peakuuMnm  MnpuUcoeamHEeHUs.
lIpeocmaenenue o mexanuzme peakyuil HyKieo@uibHo2o npucoedunenusi. OKUCNEHNe
ab[ernaoB, KayeCTBEHHble peakuum Ha  anbgervgsl. Cnocobbl NoNyyYeHUs u
NMPUMeHEHWe anbaernioB 1 KETOHOB.

O[HOOCHOBHble MpeAeibHble KapboHOBblE KMCIOTbl. OCOOGEHHOCTM CTPOEHUA
MOJIEKYN1 KapbOHOBbLIX KWCNOT. M3oMepusi M HOMeHKnatypa. ®Pusmyeckme CBOMCTBA
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OJHOOCHOBHbIX MNpefesibHbIX KapboHOBbIX KWUCNOT. BogopoaHble CBA3M  MeXay
MOJIEKY/laMU  KapOOHOBBLIX KWUCNOT. XWMMUYECKMe CBOMCTBA: KUC/IOTHble CBOWCTBA,
peakuma  aTepudmKaumMn, peakuMm € yy4acTMeM  YrieBOAOPOLHOrO  pajmkana.
OC0O6eHHOCTM CBOMCTB MYpPaBbMHOW KUCMOTbI. MMOHATME O NMPOU3BOAHBLIX KapOOHOBbLIX
KUCMOT - CNOXHbIX 3pupax, aweudpuodax, eanoeenaneuopuoax, amuoax, HUMpuiax.
MHoroo6bpasme Kap6oHOBbIX KKCNOT. OCOOGEHHOCTM CBOWCTB HEMNpPeaesibHbIX U
apomaTMyecKnx KapOoHOBbIX KMWCMOT, AMKAPOOHOBLIX KWUCIOT, MMAPOKCUKApPOOHOBbLIX
Kncnot. MNMpefcTaBUTeNN BbICLLUMX KapOOHOBbLIX KUCNOT: CTeapuHOBasA, NalbMUTUHOBaS,
ONeVHOBas, unonesas, auHoienosas KUCNOTbl. Crnocobbl NOMyYyeHUs U MpUMeHeHue
Kap60OHOBbIX K1C/OT.

CnoxHble adupbl. [oOMonoruyeckuii  psg, oébwas dopMyna, W30Mepus U
HOMeHKatypa. Pu3nyeckne N XMMUYECKME CBOCTBA: MMAPON3 B KUCION W LLLEN0YHOWA
cpege.

XXnpbl. CTpoeHune, prsnyecKmne 1 XMMUIeCKme CBOMCTBA XXMPOB: TMAPO/N3 B KAC/ON
W LWenoyHoi cpeae. OCO6eHHOCTM CBOMCTB XMPOB, COAePXKaLLmnX 0CTaTKMN HenpeaenbHbIX
XXMUPHBIX KUCNOT. XK1pbl B NpUpose.

Mbina Kak COMM BbICLUMX KapOOHOBbLIX KMUC/OT, UX MOtoLLee AeicTeue. [lonsmue o
cunmemudeckux morowux cpeocmeax (CMC).

Obuwas xapakTtepucTnka yrnesofos. Knaccugukaumsa yrnesogoB (MOHO-, AuK
nonmcaxapuibl). MoHOcaxapuibl:  [/1l0K03a, (IPYKT03a, eanakmosa, pubosa,
oezokcupubosza. PUNYECKME CBOWCTBA W HaxoXaeHume B npupogde. POTOCKMHTES.
Onmuyeckas U3oMepusl. KOﬂbqamo-uenHaﬂ maymomepus Ha npumepe MOJIEK) bl
2nioKosbl, npoexkyuu Xeyopca, a- u 6é—anomepwvl 2nroko3vl. XUMUYECKMe CBONCTBA
[/IIOKO3bl: peakuuMm € yyacTMem CNUPTOBbIX W anbAernaHor rpynn, CrvMpToBOe U
MOJIOYHOKUC/I0e BpoxKeHWe. MNpuMeHeHVe THOKO3bI, eé 3HaUYeHVEe B XKN3HEAEeATeIbHOCTY
opraHmama. [ucaxapuipbl: caxapo3a, MaibTo3a W sakmosa. BoccTaHaBnvBarolwme K
HeBOCCTaHaB/MBatoLMe ancaxapuasl. Mmaponms gucaxapngos. HaxoxgeHve B npupose
W npuMeHeHue. [lonucaxapuibl: Kpaxman, TrAvMkoreH u uennmonosa. CTpoeHue
MaKpOMOJIeKy Kpaxmasa, rMKoreHa v Lentonossbl. Pusmyeckme CBOMCTBA Kpaxmana 1
Lenono3bl. XMMUYeCKMe CBOCTBA Kpaxmasa: rMaponn3, KavyecTBeHHas peakuus C
MoLOM. XMMMYECKME CBOMCTBA Lie/INt0/103bl: TMAPON3, MOTyHeHne 3QUPOB LLeNH0/I03bI.
MoHATUE 06 NCKYCCTBEHHBIX BO/IOKHAX (BMCKO3a, aLeTaTHbIN LLESK).

3KcnepnMeHTaanme METOAbI U3YICHHUSA BEIIECTB U UX npeBpameHnﬁ

PacTBOPMMOCTb Pas3/IYHbIX CIMPTOB B BOAE, B3aMOLENCTBME 3TaHOMA C HATPUEM,
OKWCMIEHVE 3TWI0BOr0 CNupTa B anbferuf Ha packanéHHOW MeLHON MpPOBOJIOKe,
OKWCNEeHWe 3TU/IOBOIO ChnvpTa  AMXPOMAToOM Kanms  (BO3MOXHO MCMO/b30BaHMe
BMAEOMATEPMA/IOB), KAYeCTBEHHble peakuuMnm Ha anbgerugbl (C rMAPOKCUAOM
AnammuHcepe6bpa(l) n rugpokeugom meau(l)), peakums ravuepyHa ¢ rmapoKCcUoM
mean(l), Xummyeckne CBOMCTBA PacTBOpa YKCYCHOW KWC/OTbl, B3aMMOAENCTBUE
pacTBopa rnoKo3bl ¢ rugpokengom meau(), B3aMMOLenCTBME Kpaxmana C WOLOM,
peLLeHne 3KCMepUMeHTasIbHbIX 3afay no Temam «CrnmpTbl U (DeHOsbI», «KapboHOBbIE
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KncnoTbl. CNoXHble ahmpbI».

A30Tc0z1ep>1caume OpPraHuv€CKue COCANHCHUA

AMWHbI - OpraHuM4Yyeckme MpPOU3BOAHbIE aMMmMaka. Knaccumkaums ammnHOB:
amgaTnyeckme U apoMaTuyecKue; nepBuYHbIE, BTOPUYHbIE U TPeTU4YHble. CTpoeHue
MOneKyn, obwas d¢opmyna, W30Mepusi, HOMeHKnaTypa W (U3NYecKMe CBOICTBA.
XMMUYeCcKoe CBOMCTBa anpaTUYECKNX aMUHOB: OCHOBHbIE CBOWCTBA, a/IKUIMPOBaHNE,
B3aVIMO/ENCTBME MePBUYHBIX aMUHOB C a30TUCTON KMCNOTOW. COoNn asikniaMMOHUS.

AHWNNH - NpefcTaBUTE/lb aMWHOB apomartuyeckoro psga. CTpoeHue aHWInHa.
B3avMHOe BMSHWE Tpyrnn aToMOB B MOJeKyse aHunnHa. OCOBeHHOCTM XMMUYECKNX
CBOMCTB aHW/MHa. KayecTBeHHble peakuuMnm Ha aHWAnH. Cnocobbl MNOAYyYeHUs W
NpYMeHeHVe annMaTnyecknx aMmmHoB. MonyyeHre aHWMHa U3 HUTPOGEH30/a.

AMUHOKMCNOTLI. HomeHKnaTypa u usomepusa. OTAenbHble NpeacTaBuUTeNn a-
aAMWHOKWCNOT: TNUUMH, anaHuH, gbeHquaJlaHuH, CepuH, eymamurnosas Kucioma, JuU3uH,
Yucneun. Onmuueckas uzomepus amuHokucjiom: D- u L-amunoxucnomer. PU3NYECKME
CBOMCTBa aMWHOKMCNOT. XUMWUYECKMe CBOMNCTBA aMWHOKWUCIOT KakK aM()OoTepHbIX
OpraHMYyecKnx COeaUHEHWNA, peakums MNOMMKOHAeHcauuKn, o6pazoBaHue MenTUAHON
CBA3U. Bronornyeckoe 3HaveHne aMMHOKMCIOT. CUHTE3 1 TAPOoIn3 NeNTUAOB.

Benkun Kak npupogHble NoAnmMepsbl. MNepBrYHas, BTOPUYHaA U TPETUYHAs CTPYKTypa
6enkoB. XUMMYeCcKMe CBOMCTBa OENKOB: TUAPOMM3, [eHaTypauus, KayeCTBEHHble
peakunn Ha GesKu.

Ionsmue 00 a30mco@ep9fcau;ux cemepoyuKiIuvYecKux COCOUHECHUSX.
Hupwwuduﬂoebze U nypuHoesle OCHOBAHUA. Hymeunoeble Kucjiomel.: cocmae, CmpoeHue u
61/10]1021/{1{6(}7(41}1 PpPOJib.

3KCHepI/IMeHTaJII>HBIe METOAbI U3YICHHUA BEIIECTB U UX HpeBpameHni/i

PacTBOpeHne 6enkoB B BOAE, AeHaTypauus GenkoB MpW HarpeBaHWW, LBETHble
peakuun Ha GefKu, peLlieHne IKCNepPUMEHTabHBIX 3aa4y Mo TemaM «A30TcofepXKallue
OpraHnYecKune coeanHeHUs» N «Pacno3HaBaHWe OpPraHNYeCKUX COeANHEHNIA.

BricokoMouIeKyJIsIpHbIE COeIUHEHUS

OCHOBHblE MOHATUA  XUMWUWU  BbICOKOMOMNEKYNAPHbIX COEAMHEHWNA: MOHOMEP,
nonmMmep, CTPYKTYPHOe 3BEHO, CTEMEHb MOMMMEPU3aLNA, CPeAHAS MOMIEKYIAPHas Macca.
OCHOBHble METOAbl CUHTE3a BbICOKOMOJEKY/SAPHBIX COEAUHEHWI - NOAUMepu3aumns v
NONMKOHAeHCcaUMA. [Ipedcmasnenue o cmepeopecyiapHocmu U HAOMOIEKVISAPHOU
cmpyKkmype noaumepoe, 3deucCumocms ceouUcme noaumepos om uUx MOJNEKYAPHO2O U
HAOMOJLEKYIAPHO2O CMPOEHUSL.

MonumepHble  MaTepuanbl.  Tlnactmaccbl  (NOAWITUNEH,  MOMUMPONWUIIEH,
MONIMBUHUIXIOPWA, MonmMcTUporn, nonMMeTUIMETaKpWNaT, nonmkapboHarbl,
NONN3TUNEHTepedTaNar). YTunmnsaumus 1 nepepaboTka nnacTmka.

AnacTomepbl: HaTypa/ibHbIA Kay4yyK, CUHTETMYECKME Kayydyyku (6yTafneHOBbIN,
X/TOPOMNPeHOBbLIN, N30MPEHOBbLIN) U curukonsl. Pe3nHa.

BonokHa: HaTypanbHble (X/I0NOK, LWepPCTb, LWENK), WMCKYCCTBEHHble (BMCKO3a,
aLeTaTHOe BOJIOKHO), CUHTETUYECKME (KarpoH U JIaBCaH).
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llonumepvt cneyuanvHo2o HasHauenusi (meghioH, Keenap, 31eKMPONPOBOOAUujUe
noaumepsl, buopasnazaemvie noOIUMeEpPbl).

BKCHepI/IMeHTaHLHLIe METOAbI U3YICHHUSA BEIIECCTB U UX npeBpameHnﬁ

O3HaKoMNeHMe ¢ 06pas3LaMy NPUPOAHbIX N UCKYCCTBEHHbIX BOMOKOH, NiacTMacc,
KayuyKOB, peLLieH1e 3KCNepMMeHTaNbHbIX 3aa4 No TeMe «Pacno3HaBaHve nnacTMace u
BOJIOKOH».

PacuérHble 3a1a4un

HaxoxaeHne MONeKynsipHoil (hopMy/bl OPraHNYeckoro CoeaMHeHNs Mo MaccoBbIM
[ONAM 3/IEMEHTOB, BXOAALMX B €ro COCTaB, HaxXOXAeHWe MONeKyNApHOMn (opmy bl
OpraHM4yeckoro coefMHeHUsi no macce (06bLEMY) NPOLYKTOB CropaHus, No KO/MYecTBy
BewecTBa (macce, O00bEMY) TMPOAYKTOB peakumMm W/MAM  UCXOAHBbIX BeLLeCTB,
YCTaHOB/IEHNE CTPYKTYPHON (POPMY/bl OpraHM4Yeckoro BellecTBa Ha OCHOBE €ro
XUMUYECKNX CBOMCTB MM CnocoboB MosyvyeHUs, onpeeneHre 40M BbIXoAa NpoayKTa
peakummn OT TEOPETUYECKM BO3MOXHOIO.

MexknpeaMeTHbIE CBSA3H

Peanunsauma MeXXnpeaMeTHbIX CBA3e NMpu M3y4YeHUM opraHuyeckor xumum B 10
Kacce OCYLLECTB/ISETCA Yepe3 WCMO/b30BaHMe Kak OO6LWUX eCTeCTBEHHO-Hay4YHbIX
MOHATUI, TaK N MOHATWIA, NPUHATBLIX B OTAE/bHbIX MpeAMeTax ecTeCTBEHHO-Hay4YHOro
UMKna.

O6LUMe eCTeCTBEHHO-Hay4Hble MOHATUA: SBNEHME, Hay4yHbI (haKT, runoTesa,
Teopus, 3aKOH, aHa/In3, CUHTe3, Kaccuukauus, HabnwgeHne, U3MepeHue,
3KCNEePUMEHT, MOAe b, MOAENNPOBaHNE.

dusmka: MaTepus, aToM, 3M1IEKTPOH, NMPOTOH, HEMTPOH, MOJIEKY/A, IHEPTeTUYECKMIA
YPOBEHb, BELLECTBO, Teno, 0OBLEM, arperatHoe COCTOSHMe BeLLecTBa, (U3NYecKMe
BE/IMYMHbI, eAVHULbI N3MEPEHNS, CKOPOCTb, IHEPT A, Macca.

Buonorus:  KneTka, opraHu3am, aKkocucTema, buochepa, MeTabosmsm,
HacnefCTBEHHOCTb, aBTOTPOMHLIA W  TeTepPOTPOgHbLIA TUM MUTaHWUSA, OPOXKEHME,
(hoTOCUHTES, AbIXaHWe, 6eNKK, YrNeBoabl, XXMpPbl, HYKNENHOBbLIE KUCIOTbI, (DEPMEHTBI.

"eorpams: nonesHble NCKOMaemble, TOMANBO.

TexHonorna: nuesble NPOAYKTbI, OCHOBbl PaLOHA/IBHOTO MUTaHUSA, MOHLLME
CpeAcTBa, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue OCHOBbI XUMHHU

AToM. CocTaB aToMHbIX fifep. XUMUYECKUIA aneMeHT. M3oTonbl. Kopnyckyisapro-
B0IHOBOU  Oyanu3M, 08olcmeeHHas npupooa d1ekmpora. CTPOEHWE 3NeKTPOHHbIX
000/104eK aTOMOB, KBAHTOBbIE YMC/Ia. DHEPreTMyecKne YpPoBHN 1 NMOAYPOBHU. ATOMHbIE
opbuTtanu. Knaccugpukaums XMMMYecknx afneMeHTos (5-, p-, d-, f-anemeHThbl).

PacnpefieneHne 31eKTPOHOB MO aTOMHbIM OPBUTANAM, npuxyun MuHuMyma 3Hepui,
npunyun ITlaynu, npasuno Xynoa. ONEKTPOHHbIE KOH(pMUrypauum aTOMOB 3/1eMEHTOB
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NepBOro-4eTBEPTOro NepuoLoB B OCHOBHOM W BO3BY>KAEHHOM COCTOAHMUM, 3/1eKTPOHHbIE
KOHUrypaumm WOHOB. [lowsmue 06 sHepeuu uoHU3AYUU, IHEPUU CPOOCMBA K
anekmpony. INEKTPOOTPULLATE/TLHOCT.

[Mepvoanyecknin 3akoH 1 Mepuoguyeckas cuctemMa XUMUYECKMX 3nemeHTos .U,
MeHzeneeBa. CBA3b NeproAMYecKoro 3akoHa 1 Meprnoanyeckor CUCTEMbl XMMUYECKUX
3/IEMEHTOB C COBPEMEHHOM Teopueil CTPOeHUS aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUS
CBOWCTB XUMWYECKMX 3/IEMEHTOB M 06pa3yemMbiX UMK MPOCTbIX U C/IOXHbIX BELLECTB Mo
rpynnam v nepuogam. 3HadyeHne nepnognyeckoro 3akoHa .. MeHgeneesa.

XnMunyeckas cBa3b. Buabl XMMUYECKOI CBA3M: KOBaJIEHTHas, MOHHas,
MeTannyeckasd. MexaHu3mbl 06pa3oBaHNA KOBa/IEHTHOW CBS3W: 0OMEHHbIA
M JOHOPHO-aKLENTOPHbIA. JHEPrusa U A/iMHa CBA3W. MoNApHOCTb, HanpaB/eHHOCTb U
HacbILAemMoCTb  KOBa/leHTHON  cBA3W.  KpaTHble cBA3W.  BopgopogHas  CBA3b.
MeXXMoNeKynspHble B3aMMOLenCTBUS.

BaneHTHOCTb W BasIeHTHble BO3MOXHOCTW aTOMOB. [ubpudusayus amomHbix
opoumanei. CBA3b 3NEKTPOHHON CTPYKTYPbl MOJIEKY/T C UX FTEOMETPUYECKMM CTPOEHMEM
(Ha Npumepe coefMHEHWNIA 3NIEMEHTOB BTOPOro Neprosa).

[MpeacTaBneHne 0 KOMMIEKCHbIX coeAuHeHuAaX. CoCTaB KOMIMMIEKCHOro WOoHa:
KomnnekcoobpasoBatesb, nuraHgbl. Koopounayuonnoe uucno. Homenxnamypa
KOMNJIEKCHBIX ~ coeOunenuil. 3HA4YeHWe KOMMMEKCHbIX COeHEHW. TloHATME O
KOOPANHALMOHHON XUMUN.

BelLecTBa MONEKYNIAPHOIO U HEMOJIEKYNAPHOIO CTPOEHUSA. TUMNbI KPUCTINYECKMX
PELUETOK (CTPYKTYP) M CBOMCTBA BELLECTB.

[MoHATME O AMCNEPCHLIX cucTemax. WICTMHHbIE pacTBopbl. [lpedcmasnenue o
KOJLIOUOHbIX pacmeopax. CNnocobbl BbIPaXKEHWA KOHLEHTpauuy pacTBOPOB: MaccoBas
[l0NA BeLLeCTBa B pacTBope, MONApHaa KOHLUEeHTpaumsa. HacbIWweHHbIe M HeHaCbIWEeHHbIe
pacTBOpbI, pacTBOPUMOCTbL. KpucTtannornapaTsl.

KnaccnukaumMs v HOMeHKaTypa HeopraHuyecKmx BeLLeCTB. TpuBMasibHble
Ha3BaHWA OTAeNbHbIX NPeACTaBUTeNe HEOPraHMYECKNX BELLECTB.

Knaccnukaums XMMUYeCKNX peakuuii B HeOPraHNYecKom U OpraHNYeckom XMMuun.
3aKOH COXpaHeHMA MacChbl BeLLeCTB; 3aKOH COXpaHeHUa M NpeBpaLleHusa 3Heprun npu
XUMUYECKUX peakuusx. Tennosble adeKTbl XMMUYECKMX peakumid. TepMOXUMMUYecKme
ypaBHeHus.

CKOpOCTb XMMMWYECKON peakuun, eé 3aBUCUMOCTb OT Pas3/IMyHbIX (aKTOPOB.
["OMOreHHbIe 1 reTeporeHHble peakumn. Kataims n KatanmsaTopsl.

ObpaTumble N HeobpaTMMble peakunn. XMUMUYECKOe paBHOBecue. Koncmanma
XUMUUYECKOSO pABHOBECUAL. q)aKTopbl, B]'II/IF”OLLI,I/Ie Ha MOJIoOXKeEHNe XNMMUYECKOTO
paBHOBecus: TemnepaTtypa, [aBfieHWe U KOHLUEHTpauuu BELLEeCTB, Y4YaCTBYHOLINX B
peakuun. MpuHuun Jle Latense.

AnekTponutmnyeckas guccoumaums. CunbHble M cnabble 31eKTponTbl. CTerneHb
avccoumaunn. Howurnoe npoussedenue 600wvi. Cpefa BOAHbLIX PACTBOPOB: KUC/IOTHaA,
HelTpanbHas, LWenovyHas. BogopoaHblii nokasatens (pH) pacteopa. Maponns conei.
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Peakuun NOHHOro obmeHa.

OKUCNTENbHO-BOCCTAHOBUTESbHBIE peakumun. CTeneHb OKMcneHns. OKUCINTENb U
BOCCTaHOBUTE/b. [1poLecChl OKUCNEHNS N BOCCTAHOB/EHNS. BaXKHeNLLIME OKMCIUTENN U
BOCCTaHOBUTeNN. MeTo/, 3NEKTPOHHOr0 H6anaHca. SMeKTPOIM3 PacTBOPOB M pacrnaBoB
BELLLECTB.

JKCNepUMEHTAbHbIE METOAbI H3YYCHUS BELECTB U UX NPeBpalleHuil

Pa3noxeHne Mepokcuaa BOAOpOAa B MPUCYTCTBUM  KaTanms3atopa, MOJenu
KPUCTaNIMYeCKNX PELLETOK, NPOBeAEHE peaKLuii MIOHHOTO 06MeHa, onpeeneHne Cpeabl
PacTBOPOB C MOMOLLLI MHAWMKATOPOB, M3yuyeHWe BANSHWS Pa3NMYHbIX (hakTOpPOB Ha
CKOPOCTb XMMMYECKOI peakLIMi 1 NOJOXEHNE XUMUYECKOTO PaBHOBECUS.

HeopraaneCKaﬂ XUMUA

[MonoXeHne HemeTannoB B MNepnoanyecko CUCTeMe XMMUYECKMX 3fiemeHToB ..
MeHzeneeBa 1 0CO6EHHOCTM CTPOEHUA MX aTOMOB. DPU3NYECKME CBONCTBA HEMETASI/OB.
Annotponuns HemeTanoB (Ha NPUMepe KNCIopoaa, cepbl, ocdopa 1 yrnepoaa).

Bogopoga. MonyyeHune, (imsnyeckmne N XMMMUYECKIEe CBOMCTBA: peakLmm ¢ MeTannamm
N HeMeTa/1laMK, BOCCTaHOBUTE/bHbIE CBOMCTBA. ['vapuabl. Tonaususie s1emenmol.

[anoreHbl. HaxoxgeHwe B Npupofe, CMNocoobl MOAyyYeHus, (U3NYecKue W
XMMUYeCKMe CcBOMCTBa. [asoreHoBoAopoAbl. BaxkHeilime KMCNopoAcodepyKallme
COeAMHEHNs ranoreHoB. JlabopaTopHble W MPOMbILLIEHHbIE CMOCOObLI  NOMyYeHUs
rasioreHoB. NpyMeHeHre ranoreHoB N UX COeAUHEHWIA.

Kucnopog, 030H. JlabopaTopHble W MPOMbILLIEHHbIE  CMOCOObI  MONYyYeHWS
Kucnopoga. ®Puanyeckne n XMMUYECKME CBOWCTBA M NMPUMEHEHWNE KUCIOPOAa U O30Ha.
OKcnabl 1 NepoKcupbl.

Cepa. HaxoxaeHue B npupode, cnocobbl NnonyyvyeHus, puanyeckne n XMMmn4eckmne
ceorictBa. CepoBogopoa, cynbguabl. Okeng cepbl(1lY), okeung cepbl(Y1). CepHucTas u
CepHast KUCMOTbl U UX conn. OCO6eHHOCTM CBOMCTB CEPHOM KMUCNOTbI. MprMmeHeHNe cepbl
N eé COeUHEHNIA.

A30T. HaxoxieHune B nNpupoge, crnocobbl NonyyeHus, (nU3nYeckne N XMMUYeCKme
cBoricTBa. AMMMaK, HATpUAbl. OKcnabl a3oTa. A30TUCTas 1 a30THas KUCNOTbI U UX COSN.
OC0O6eHHOCTM CBOWCTB a30THOW KKCNOTbl. lMpuUMeHeHMe a30Ta WU ero CoeaVHEHWUH.
A30THbIe y06peHus.

docop. HaxoxaeHne B Npmpoae, Cnocobbl NonyyeHust, (U3nUecKme n XMMmnyeckmne
covictBa. Pocuabl 1 ochuH. Okemasl ochopa, hochopHas Kucnota 1 eé cosnu.
Memadhocghopnas u nupogocgopuas kuciomsi, hocghopucmasn u ¢pocghoprosamucmas
kucinomsl. [MpUMeHeHMe docdopa 1 ero coegnHeHNn. PoctopHble YA06peHUs.

Yrnepof, HaxoxaeHve B npupoge. AnnoTpornHble Moangukaumum. ®usnyeckme u
XMMUYECKMe CBOWCTBA MNPOCTbIX BewWecTB, 06pa3oBaHHbIX yriepogoM. Okcug
yrnepopa(TT), okeng yrnepoga(l'y), yronbHas Kucnota u eé conn. AKTUBUPOBaHHbIN
Yronb, aocopbyus. @yanepenvi, 2epaghen, yenepoonvie uHarHompyoxu. [1pUMeHeHne
MPOCTbIX BELLECTB, 06pa30BaHHbIX Yr1epoLoM, N ero COeUHEHWIA.

KpemHuiA. HaxoxaeHne B npupofe, Crocobbl MOMyyYeHUs, (usmyeckne w
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XUMnyeckmne cBoictBa. Okcnp KpemHuA(lY), KpemHuMeBas KWUCIOTa, CUIMKATLI.
[MprMeHeHne KpeMHNA 1 ero coeanHeHniA. CTeKo, ero nonyyeHue, BUAbl CTeKa.

MonoXeHne wmeTannoB B [1epvofMYECKO CUCTEME XUMWUYECKUX 3/1EMEHTOB.
OCO6EHHOCTM CTPOEHUS 3NEKTPOHHBIX 060/104eK aTOMOB METa/I0B. Pacnpocmpanenue
XUMUHECKUX DJIeMeHmos-memannioé 6 3zemuou kope. OOLMe (hU3MYECKMe CBOMCTBA
MeTannoB. [prMeHeHVe MeTas10B B BbITY U TexHUKe. CniaBbl META/I/OB.

ANEKTPOXUMUYECKNIA paf HanpshKeHUA meTanioB. OOLWMe cnocobbl Mony4veHus
MEeTa/I/IoB: TUAPOMETANNYPrUs, NUPOMETANNYPIUS, 3NeKTpoMeTayprusa. FoHaThe o
KOppo3uun meTaiioB. Cnocoobbl 3awmTbl OT KOPPO3UMK,

Obuwaa xapaktepucTnuka Metannos A -rpynnbl  [leproanyeckon CUCTEMBI
XUMUYECKUX 3/1eMEHTOB. HaTpuii 1 Kanuidi: nonydveHune, Quanyeckne M XMMUYECKUEe
CBOWCTBA, MPUMEHEHNE MPOCTbIX BELLECTB N X COEAVHEHWIA.

Obuwaa xapaktepuctuka Metannos A -rpynnbl  epruognyeckoin CUCTEMBI
XUMUYECKUX 3M1IEMEHTOB. MarHuii 1 KabLmii: nonyyeHue, (usnyeckne 1 XnMMmyeckme
CBOWCTBa, MPWMEHEHWE NPOCTbIX BELLECTB M WX COeAUHeHMn. YKECTKOCTb BOAbl WU
CNocoobbI eé ycTpaHeHWS.

ANIOMUHWIA:  NoNyYeHne, (U3NYECKMe N XUMUYECKMe CBOWCTBA, MPUMEHEHNE
MPOCTOro BeLecTBa M ero coefuHeHnn. AMGoTepHble CBOMCTBa OKCUAa 1 rMapokcnaa
TIOMVIHUSA, TUAPOKCOKOMMEKChI a/TIOMUHUS,

OO6Lan xapakTepncTmka MeTainos noboyHbIx nogrpynn (b-rpynn) Meproanyeckon
CUCTEMbI XMMUYECKNX 3/IEMEHTOB.

®un3nyeckne M XMMUYECKME CBOMCTBA XpoOMa M ero coefuHeHuid. OKcuabl U
rugpokenabl  xpoma(l), xpoma(lll) mn xpoma(YT). Xpomatbl W AMXpomatbl, WX
OKUCNUTENbHbIE CBOWMCTBA. [oNyYeHne 1 NPUMEHEHKE XPOMa.

®un3nyeckne N XMMMYECKME CBOMCTBA MapraHua 1 ero coeavHeHnn. BaxkHenLumne
coegnHeHns  mapraHua(TT), MapraHuya(l'y), wapraHua™T) w©  mapraHuaTT).
[MepMaHraHat Kanusi, ero OKUC/nTe/NbHble CBOMCTBA.

®Pun3nyeckne N XMMUYECKMe CBOWCTBA XKefe3a W ero coefuHeHuid. OKcuapl,
rmapokeunabl 1 conuv xxenesa(TT) n xene3a(TTT). MNMony4veHre 1 NPUMEHEHMe Xere3a U
ero CrnaBoB.

dusnyeckme M XUMUYECKMe CBOWCTBa Mean U eé coefuHeHWi. TlonydveHune u
MPYMEHeHVE Mean 1 eé CoeJMHEHWIA.

LIMHK: nonyyeHue, (hM3nYeCKne N XMMUYECKME CBOMCTBA. AMMDOTEPHbIE CBOMCTBA
OoKCMAa 1 rmapokcmaa UMHKa, rMAPOKCOKOMMIEKCHI UMHKA. prMeHeHne UMHKa 1 ero
COE[IMHEHUA.

3KcnepnMeHTaanme METOAbI U3YICHHUA BEIIECTB U UX npeBpameHnﬁ

3yyeHne 06pa3LOB HEMETA//IOB, FOPEHWe cepbl, (hocdopa, Kenesa, MarHus B
K1cnopoge, nyyeHve Konnekumm «Metansbl U CNiaBbl», B3aMMOAENCTBME LLENOYHBIX U
LLie/IO4HO3eMe/TbHbIX METa//I0B C BOAOWN (BO3MOXHO UCMO/b30BaHMe BULEOMATEPUA/IOB),
B3aVIMO/ENCTBME LMHKa W )Kefesa C pacTBOpaMu KWUCMOT WU LWEoYeid, KaueCTBEHHbIe
peakuMnm Ha HeopraHuWyecKme aHWOHbI, KaTMOH BOAOPOAAa M KaTMOHblI MeTas/oB,
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B3aVIMO/EeNCTBME TMAPOKCUAOB /TIOMUHUA U LUMHKA C pacTBOpPaMU KUCIOT U LLEe/oYen,
peLleHne aKCnepuMeHTa/IbHbIX 3a4ady no Temam «lanoreHbi», «Cepa n eé coeguHeHNs»,
«A30T K hochop M UX COeAUHEHMUs», «MeTannbl rNaBHbIX MOArpynn», «MeTansbl
MOGOYHBIX NOArPYNI».

XuMHUS U )KM3Hb

Pofb XxuMnm B 06ecrneyeHMn YCTOMYMBOIO pPasBUTUA YesioBedecTBa. lMOHATME O
Hay4YHbIX MeTOAaX MO3HaHUA M MEeTOLOJIOTUN HAy4YHOro wuccnefoBaHus. HayuHble
MPUHUMMbI  OpraHu3aumMm XMMUYECKOro Mpou3BoAcTBa. [TPOMbILL/IEHHbIE  CMOCO6bI
Mo/TlyYeHUs BXXHENLLMX BELLLeCTB (Ha Npumepe NPon3BOACTBa aMMUaKa, CEPHOM KMUC/IOTbI,
MeTaHona). MpPOoMbILL/IEHHbIE CMOCOObLI MOMYYEHNSA METAINIOB U CM/IaBOB. XMMUYECKOoe
3arpsi3HeHMe OKpYXKatoLLelt cpefibl U ero NoCNeacTBus. Ilpobiema nepepabomiu omxo0os
u nobounvix npooykmos. Ponb XMMUN B 06ECNEYEHNN SHEPreTUYECcKo 6e30MacHOCTH.
lpunyunwvl «3e1éHou Xumuuy.

XUMUSA 1 300p0BbE YenoBeKa. JlekapcTBeHHble cpeacTBa. [pasunna Ncnonb30BaHNS
NeKapCTBEHHbIX Npenapartos. Po/ib XMW B pa3BUTUN MeAULIMHDI.

XUMUA MULLM: OCHOBHble KOMMOHEHTbI, MulieBble [06aBKW. Ponb XumMun B
obecneyeHnn NULLIEBOIA 6e30MacHOCTMW.

KocmeTnyeckne 1 napdgroMepHble cpeactea.  bbiToBas xumud.  TpaBuna
6e30MacHOro 1Cnob30BaHNsA NpenapaToB ObITOBON XMMUKN B NOBCEAHEBHOM YXN3HW.

XUMns B CTPOUTENLCTBE: BaXKHENLLIME CTPOUTE/bHbIE MaTepuasbl (LEMEHT, 6ETOH).

Xunmuns B CeNbCKOM X035incTBe. OpraHnyeckmne  MmMHepasbHble YA06peHus.

CoBpeMeHHble  KOHCTPYKUMOHHbIE MaTepuasibl, Kpacku, CTeK/0, Kepamuka.
Mamepuanwvi onsa snexkmponuxu. Hanomexnonoauu.

PacuéTHble 3a1a4n

PacuéTtbl: maccCbl BellecTBa WM 06bEMA rasoB MO W3BECTHOMY KO/IMYECTBY
BellecTBa, Macce uaM 06bEMY OQHOrO M3 Y4acTBYHOLIMX B peakumu BeLlecTB, Macchl
(06béMa, KoMMYecTBa BeLLleCTBa) MPOAYKTOB peakumu, ecniv OAHO U3 BEWECTB UMeeT
npumecu, maccbl (06bEMa, KOMMYeCcTBa BeLLEeCTBa) MPoAyKTa peakuun, ecnv 0f4HO U3
BELLECTB [JaHO B BWAe pacTeBopa C OnpefAenéHHO MaccoBOW A0nel PacTBOPEHHOIrO
BELL,eCTBA, MacCOBOW [0/IM U MONAPHON KOHLEHTpauMmn BellecTBa B pacTBOpe, A0/M
BbIX0/a NPOAYKTa peakummn oT TEOPETUYECKN BO3MOXHOTO.

MexknpeaMeTHbIe CBSA3H
Peanusauus MEXIMPEAMETHbIX CBsi3el npn N3y4YeHn 06LLI,€I7I n HeopFaHI/ILIeCKOI7I
XUMUM B 11 Knacce OCYLLECTBNAETCA Yepes UCNO/b30BaHMe Kak 06LLI,I/IX €CTECTBEHHO-

17



depnepanibHas paboyas nporpamma | Xvmus. 10-11 knaccol (Yrny61€HHbINA YPOBEHb)

HayYHbIX MOHATUIA, TaK U NOHATUIA, NPUHATBLIX B OTAENbHbLIX NPEAMETAX €CTECTBEHHO-
Hay4YHOr O LIMKNa.

OO6LUMe €eCTECTBEHHO-HayYHble MOHATUS: SIBMEHWE, Hay4HbIli (hakT, runoTesa,
TeopwWsi, 3aKOH, aHanu3, CUHTE3, KfaccumKaums, MepuoanyHOCTb, HabnogeHue,
M3MepeHNe, IKCMEPUMEHT, MOAENb, MOAEIMPOBaHME.

du3mKa: MaTepus, MUKPOMUP, MaKpoMUP, aTOM, 3N1EKTPOH, NPOTOH, HETPOH, MOH,
M30TOMbI, PaaMoaKTUBHOCTb, MOMEKYNa, 3HEPreTUYeCKUiA YpoBeHb, BELLECTBO, TeNo,
00bEM, arperaTHoe COCTOSIHME BeLLEeCTBa, WMAeaNbHbIA ras, (IU3NYECKUe BENMYMHDI,
eaVHMLbI M3MEPEeHUS, CKOPOCTb, S3HEPTMs, Macca.

Buonorus: Knetka, opraHv3m, aKocucTema, Guocdepa, MeTaboIn3M, Makpo- W
MUKPOSNEMEHTbI, OEMKWU, XUPbI, YINeBO/Abl, HYKNEMHOBbLIE KWCNOTbl, (EPMEHTSI,
FOPMOHbI, KPYrOBOPOT BELLECTB 1 MOTOK 3HEPT UM B 3KOCMUCTEMAX.

[eorpavsi: MUHEpanbl, FOpHble MOPOAbI, MOME3Hble MCKOMaemble, TOMMBO,
pecypcsl.

TexXHOMorms:  XMMUYeckasl MPOMbILLIEHHOCTb, METANNYPIUS, CTPOUTENbHbIE
MaTepuanbl, CebCKOXO3AWCTBEHHOE MPOM3BOACTBO, MNMULLEBAS MPOMbILLIEHHOCTb,
(hapMaLeBTUYeCKast MPOMbILLIEHHOCTb, MPOM3BOACTBO KOCMETMYECKMX MpPenapartos,
MPOW3BOACTBO KOHCTPYKLIMOHHbIX MAaTepuanoB, 3/7eKTPOHHAs MPOMbILLIEHHOCTb,
HaHOTEXHO/OT UK.

12kaacce

Atom. Mofenn CTpoeHusa atoma. AApo W HYKNOHbL. Hyknuibl » N30TOMbI.
AnekTpoH. [Ayanusm anekTpoHa. KBaHTOBble 4ucna. ATOMHas  opbuTasb.
PacnpefieneHne 3n1eKTPOHOB MO OpbuTansim B COOTBETCTBMU C MPUHLMMIOM Tlaynn u
npaBunam XyHaa. ONEKTPOHHas KOHMUrypauusi atoma. BaneHTHble 3/1eKTPOHbI.
OCHOBHOE 1 BO36Y>[jleHHOe COCTOSHME aTOMOB.

ANEKTPOHHas KacCumKauma XUMUYECKUX 3N1eMeHTOB (S-, p—, d- 3/MEMEHTLI).
DNEeKTPOHHbIE KOH(UIypaLmy aTOMOB NepexoiHbIX 3/IEMEHTOB.

[MepvoanyecKnia 3akoH v Mepnogmnyeckas cucTeMa XMMmMYecknx anemeHTos .U1.
MeHgeneeBa. CBs3b NepUOANYECKOT0 3aKOHa 1 NeprnoanyecKoin cucTeMbl XUMUYECKUX
3/IEMEHTOB C COBPEMEHHOI Teopuelr CTPOeHNA aTOMOB. 3aKOHOMEPHOCTN N3MEHEHMS
CBOMCTB XMMMWYECKNX 3/IEMEHTOB 1 06pasyeMbIX MU MPOCTbIX U CIOXKHbLIX BELLECTB MO
rpynnam u nepuogam. 3HadeHne nepnognyeckoro sakoHa .. MeHgeneesa.

Mouiekyabl H XHMHYECKasi CBA3b. BU/bl XMMMUYECKOM CBS3W: KOBa/IEHTHas,
NOHHaA,

MeTaJl/InyecKas. MexaHu3Mbl 06pa3oBaHuA KOBa/IeHTHOW CBA3K:
O06MEeHHbI

7

N [OHOPHO-aKLENTOPHbIA. SHEpPrus u AsimHa cBsasun. MonspHOCTb, HanpaBieHHOCTb Y
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HacbILLaeMOCTb  KOBa/IEHTHOW  cBA3W. KpaTHble cBA3W. BopopofgHas  CBS3b.
MeXXMOoneKynspHble B3aMMOAENCTBUS.

BaneHTHOCTb U BaleHTHbIE BO3MOXHOCTW aTOMOB. [ ubpuouzayus amomuwlx
opoumanei. CBA3b 3NEKTPOHHOW CTPYKTYPbl MOJIEKYST C WX TeOMETPUYECKUM
CTPOeHMEM (Ha Npumepe CoeMHEHNIA 3/IEMEHTOB BTOPOIrO Neprosa).

[MpeacTaBneHne 0 KOMMJIEKCHBLIX coeAnHeHuAX. CocTaB KOMMJIEKCHOTO MOHa:
KomMnnekcoobpasosatesib, nuraHabl. Koopounayuonnoe uucno. Homenxnamypa
KOMNJIEKCHBIX ~ coeOuHenuti. 3HaYeHWe KOMMMEKCHbIX COeAMHEHUI. TToHSATME O
KOOPAMHAUMOHHOW XUMUN.

BemectBa  MONIEKYNAPHOTO U HEMONEKYNAPHOro  CTPOeHus.  Tunebl
KPUCTaINMNYECKNX PELLETOK (CTPYKTYP) U CBOWCTBA BELLLECTB.

[MoHATME O AncnepcHbIX cucteMax. VICTUHHbIE pacTBopbl. Ilpeocmasnenue o
Konouonsix pacmeopax. Cnocobbl BbIpaXXeHNS KOHLEHTpaLun pacTBOPOB: mMaccoBas
L0151 BeLLLeCTBa B pacTBOpe, MONApHasA KOHLEHTpauma. HacbILLeHHbIe N HeHaCbILLEHHbIe
pacTBOpbI, PACTBOPUMOCTL. Kpuctaniornaparsl.

Xumuyeckue peaxknuu. Knaccupukaums M HOMEHKNaTypa HeopraHuMyeckmx
BeWecTB. TpuMBMaNbHble Ha3BaHUS OTAENbHbIX MNPeACTaBUTENEN HEOpPraHMYecKmx
BELLleCTB.

Knaccnukaums XUMWYECKMX peakuuii B HEOpPraHWYeCcKOM W OpraHM4YecKomn
XUMUKN. 3aKOH COXpaHeHWA MaccChbl BeLLEeCTB; 3aKOH COXpaHeHusa U MnpeBpalleHus
3HEPTUN MPU XUMUYECKUX peakumax. Tennosble 3P@eKTbl XUMUYECKUX PeakLuia.
TepMoXMMUYECKMe YpPaBHEHUS.

CKOpOCTb XMMWYECKON peakumu, eé 3aBUCUMOCTb OT pPas3/iNyHbIX (haKTOPOB.
["OMOreHHbIe 1 reTeporeHHble peakunn. Katanns n katanmsaropsl.

ObpaTnumble M HeobpaTUMble peakuun. XMMUYecKoe paBHOBecue. Kowcmanma
xumuueckoeo pasHosecus. PaKTOPbl, BAUAIOWME HA TONOXKEHNE XUMUYECKOTO
paBHOBECUA: TemnepaTtypa, AaBfeHWe W KOHLIeHTpauun BeLlecTB, Y4acTBYHOLUUX B
peakunu. MNMpuHumn fle Lartense.

AnekTponutmnyeckas guccoumaums. CunbHble 1 cnabble 31eKTponnTbl. CTeneHb
anccounaunn. Hounoe npouszgedenue 600vi. Cpefla BOAHbLIX PacTBOPOB: KUC/IOTHad,
HelTpanbHas, LienoyHas. BogopoaHbli nokasatens (pH) pacteopa. Mmaponus conen.
PeaKuU1n MOHHOTO 06MeHa.

OKMCUTENBHO-BOCCTAHOBUTE/bHbIE peakunn. CTteneHb OKUCIEHUA. OKUCIUTENb
1 BOCCTaHOBUTEb. MpoLEecchl OKUCNEHUS U BOCCTaHOB/IEHNSA. BaXKHeLLME OKUCUTENN
MW BOCCTaHOBUTENW. MeTof 3MeKTPOHHOro 6anaHca. OfIeKTpPonM3 pacTBOPOB U
pacn/iaBoB BeLLEeCTB.

3KCHepI/IMeHTa.]'II)HI)le METOAbI U3YICHHUA BEIIECTB U UX HpeBpameHni/i

PasnoXxeHne nepokcuga BOAOpoZa B MPUCYTCTBUM KaTanusatopa, MOAENW
KPUCTaNNIMYeCKUX PELLETOK, NPOBEJEHNE peakLMii MOHHOro OOMeHa, OnpeaeneHune
CpeAbl paCTBOPOB C MNOMOLLbHO MHANKATOPOB, U3YUEHWE BMAHUSA pa3NnyHbIX (DaKTOPOB
Ha CKOpPOCTb XMMMWYECKOI peakLymn 1 NONOXKEHNE XMMMYECKOTO paBHOBeCUs. Moaenu
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MOJIEKY1 N30MEPOB 1 FOMO/OrOB. PacTBOPEHMe OKpaLLEeHHbIX BELLECTB B BoAe (CynbgaT
mean (I1), nepmaHraHata kanusa, xnopmga >kenesa (I11). O6pasybl MNULLEBBIX,
KOCMETUYECKMX, OBUONOTMYECKNX N MEAMLIMHCKMX 30M1e U reneit. ekt TuHaans.

Heoprannueckasi xumus

XapaKTepHble XMMNYeCKINe CBONCTBA HEMETASI/I0B, METa/I/TIOB 1 OCHOBHbIX K/acCoB
HeopraHNYecKnX CoeUHEHWA.

MonoxeHne HemeTaoB B [1epuOANYECKON CUCTEME XUMUYECKMX 3/1IEMEHTOB
O.. MeHgeneeBa U 0OCOBEHHOCTW CTPOEHUS MX aTOMOB. PU3MYECKMEe CBOWCTBA
HemeTa/1/10B. AJIOTPONNA HemeTasNIoB (Ha npumepe Kuciopoda, cepbl, docgopa u
yrnepoga).

Bogopon. [lonyyeHve, (M3MYECKME M XUMUYECKME CBOWCTBA: peakumn C
MeTa/ilaMn M HemeTa/i/laM1, BOCCTAHOBUTE/bHbIE CBOWCTBA. 'vapuibl. TonausHwie
QJIEMEHMBI.

Iamorennl. HaxoxgeHve B Mpupofe, CNocobbl MosyyeHWs, Qusnyeckre wu
XMMUYeckne CcBoOICTBa. [asoreHoBOAOPOAbl. BaXHellume Kucopoacomepxatime
COEAMHEHNS TasioreHoB. J1abopaTopHble W MPOMbILW/IEHHbIE CMOCOObI  MOMYyYeHUS
rafioreHoB. MNpVMeHeHNe raloreHoB N NX COeANHEHWIA.

Kucaopon, 030H. J1abopaTopHble W MPOMbILIEHHbIE CMOCOObLI  NOMYyYeHUs
Knucnopoga. ®usnyeckne N XMMMYeCKne CBOMCTBA 1 MPUMEHEHME KMUCIOPOoaa U 030Ha.
OKcugpl 1 nepokcuapl.

Cepa. HaxoxpaeHvie B pupoge, Crnocobbl NnonyyeHns, PU3nNYeckme n XmMmmyeckmne
covictBa. CepoBogopoa, cynbthmasl. Okeng cepbl(1Y), okeng cepbl(Y1). CepHuctas um
CepHas KMCoTbl U MX conn. OCOBEHHOCTM CBOWCTB CEPHON KWUCNOTbI. puMeHeHne
cepbl 1 eé coeiIMHEHUI.

A3zoT. HaxoxaeHvie B npupoge, cnocobbl NofyvyeHus, PUnYeckue 1 XmMmmyeckune
cBorictBa. AMMMaK, HATpUAbl. OKcuabl a3oTa. A30TUCTas M a30THas KUCIOTbl U UX
conn. OCo6eHHOCTM CBONCTB a30THOM KNCNOTbI. MpUMeHeHWe a3oTa 1 ero CoeANHEHWIA.
A30THble y106peHus.

®docdop. HaxoxaeHne B npupofe, CNOcobbl MOMYYeHUs, (UNYECKMe W
Xnumunyeckme ceorctea. Pochuabl 1 dochuH. Okenabl gochopa, fochopHas Kucnota
n eé conn. Memaghocghoprnas u nupoghocghopnas xucromwl, ¢ocghopucmasn u
pocgoprnosamucmas  kuciomor. T1pUMeEHeHVEe Qocdopa W €ero  CoefuHEHUNA.
docopHble ya06peHus.

Yriepoa, HaxoXaeHve B npupoge. ANoTPorHble Mogndukauun., dusmyeckme n
XMUMUYECKMe CBOWCTBA MPOCTbIX BeLEeCTB, 06pa3oBaHHbIX Yyriepogom. Okcug
yrnepoga(TT), okeung yrnepoga(l'y), yronsHas Kucnota v eé conn. AKTUBUPOBAHHbIIA
Yronb, aocopbyus. @ynnepensi, epagen, yeiepooHvlie HarHompyoOku. [TPUMEHEHME
MPOCTbIX BELLECTB, 06pa30BaHHbIX YrepPoLOM, N €ro COeUHEHWIA.

Kpemumnii. HaxoxgeHve B npupoge, Crocoobl MNonyveHusi, (uU3nYeckme Wu
XUMUYeckne CcBoWCTBa. Okeug KpeMHuA(lY), KpemHuMeBas KUCOTa, CUMKATLI.
[MprMeHeHNe KpeMHNA 1 ero coefmHeHniA. CTeK/0, ero nonyyeHmne, BUbl CTeka.

[MonoXxxeHne meTanoB B [Mepunognyeckon CUCTEME XUMWYECKUX 3/1EMEHTOB.
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OC06eHHOCTM CTPOEHNA 3IEKTPOHHbLIX 000/104EK aTOMOB METa/II0B. Pacnpocmparenue
XUMUYECKUX DIIeMeHmOos-Memaiioé 6 3emuou kope. OOWMe (PU3MYECKMe CBOWCTBA
MeTannoB. [prMeHeHe MeTas10B B BbITY U TexHUKe. CniaBbl META/I/OB.

ANEKTPOXUMUYECKUNIA psAg HanpsbkeHuin meTanno. ObLimne cnocobbl NonyyYeHUs
MEeTa/I/IoOB: TMAPOMETTYPrus, NUPOMETANINYPIus, aNeKTpoMeTannyprus. NoHatue o
KOppo3uun meTaioB. Crnocoobsbl 3aLmTbl OT KOPPO3UMK,

Illenounnie Meraiabl OOLWlas XxapakTepucTuka metaios A -rpynnbl
[MeproanyecKorl CUCTEMbI XUMWYECKMX 3NEMEHTOB. HaTpuili 1 Kanwia: nony4veHue,
(hM3nYeCKMe ¥ XMMUYECKMe CBOWCTBA, MPUMEHEHME MNPOCTbIX BEWECTB M UX
COE[IMHEHUIA.

Illenouno-3eMenbHble MeTauIbl. OOLAA XapakTepuctuka metainos A -
rpynnbl Meproanyeckor CUCTEMbl XMMUYECKUX 3M1eMEHTOB. MarHuii n KanbLuii:
nonyyeHue, (n3n4eckne n XMMM4YecKune CBOMCTBa, NPMMEHEHNE NPOCTbIX BELLECTB U NX
COeANHEHMNI. XKECTKOCTb BO/bl M CMOCOObLI €€ YCTPaHEHWS.

AJIOMUHMIA: NONYyYeHVe, PU3NYECKME N XUMUYECKMe CBOWCTBA, MPUMEHEHME
MPOCTOro BeLeCTBa 1 ero coeguHeHnin. AMGOTEpPHbIE CBOMCTBA OKCUAA U MMApoKenaa
/TIIOMUHUS, TUAPOKCOKOMM/EKCI alIFOMUHUS,

Ilepexoaubie 3jemeHThbl. OOLIAA XapaKTepPUCTUKA MeTa/IOB  MOOOYHbIX
noarpynn (B-rpynn) MNepnoanyeckoin cucTeMbl XMMUYECKNX 3/1EMEHTOB.

dun3nyeckne M XMMUYECKMe CBOWCTBA XpOMa W ero coefuHeHuin. OKcugbl u
rmgpokenabl xpoma(ll), xpoma(ll) m xpoma(YT). XpomaTbl M AUXPOMATbI, WX
OKUCNUTENbHbIE CBOCTBA. [oNyyeHre U MPUMEHEHNE XPOMa.

®un3nyecKne N XMMUYECKME CBOMCTBA MapraHLua 1 ero coeuHeHnii. BaxkHelwne
coegmHeHns wmapraHua(TT), wmapraHuya(l'y), wmapraHua*T) wun  mapraHua™TT).
[MepmaHraHar Kanwus, ero OKUC/uTe/IbHble CBOMCTBA.

®dusnmyeckme N XMMUYECKMe CBOMCTBa >Kefe3a U ero coefguHeHnin. OKcuapl,
rmapokenabl n conn xkenesa(TT) v xene3a(TTT). MonyyeHne N NpUMeHeHMe Xenesa u
ero CrnJ/iaBos.

®dusnmyeckme U XMMUYECKMe CBOMCTBA Meau W €€ coeAuHeHWi. onyyeHune w
NMPUMEHEHNE Mean U e€ CoeIMHEHNIA.

LIMHK: nonyyeHre, (nm3ndeckme 1 XMMUYeckune cBoMcTBa. AMOTEPHbIE CBOMCTBA
OKCMa 1 rMApPOKCUAa LMHKA, TMAPOKCOKOMIIEKChI LMHKA. [pYMEHeHe UMHKa 1 ero
COE[IMHEHUA.

3KCHepI/IMeHTa.]ILHLIe METO/AbI U3yYC€HUA BCIIECTB M UX npeBpameHnﬁ

3yuyeHne 06pasL0B HEMETasII0B, TOpPeHne cepbl, (hoctopa, Xenesa, MarHus B
Kucnopoge, nsyyeHvie Konnekuumn «MeTansbl U CNiaBbl», B3aUMOLENCTBUE LETOYHbIX
M WeNOYHO3eMeNbHbIX  MEeTa/IoB € BOAOM  (BO3MOXHO  MCMO/b30BaHMe
BueoMaTepuanoB), B3aMMOMENCTBME LMHKA M >Kenesa C pacTBopaMu KUCIOT W
LLie/IoYeid, KaueCTBEHHbIE peakLMM Ha HeopraHWyecKme aHWOHbI, KaTUOH BOAOpOAa U
KaTMOHbI MeTa/1/10B, B3aMMO/ENCTBME MMAPOKCUAOB a/IIOMUHKSA U LUMHKA C pacTBOpamMu
KUCMOT W LWENoYel, pelleHne 3KCrepuMeHTaNbHbIX 3a4ad Mo Temam «l anoreHbi»,
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«Cepa 1 eé coeguHeHNs», «A30T 1 (ocdop N UX coefnHeHUs», «MeTansbl rMaBHbIX
noarpynn», «MeTansibl NO6OYHbLIX MNOATPYMM».

XuMHuS U KH3Hb

Po/b XMMnn B 06ecneyeHnn YCTOMUMBOrO pasBUTUA YesioBeyvecTBa. MoHATHE O
Hay4HbIX MEeTOAAaxX MO3HaHWA U METOAONOrMM Hay4yHOro uccnefoBaHus. HaydHble
MNPUHLMMNBI  OpraHM3aLMm XUMUYEeCKOro npov3BOACTBA. [MPOMbILLIEHHbIE CMOCO6bI
Mo/sly4yeHns BaXKHeWLWMX BewlecTB (Ha nNpuMepe MPOM3BOACTBA aMMuaka, CepHOM
KUCMOTbI, MeTaHo/1a). pOoMbIL/IEHHbIE CNOCOObI MOSTyYeHUA METasI/IoB U CrJaBoB.
XUMUYECKOe 3arpsisHEHME OKPYXKaloLein cpefbl WU €ero nocneacteus. Ilpobrema
nepepabomku omxo008 u noOOYHbIX nPooykmos. POMb XUMUM B 06ecrneyveHnn
3HEPreTUYeCKOon 6e30NacCHOCTU. TIpuryunst «3e1EHOU XUMULLY.

XyMnss 1 300poBbe  4enoBeKa. JlekapCTBeHHble  cpeacTtBa.  [lpaBuna
MCMO/Ib30BaHNA NTeKapCTBEHHbIX NpenapartoB. Posib XMMUK B pa3BUTUN MeAULIHDI.

XVMUS MULLA: OCHOBHbIE KOMMOHEHTbI, MuLieBble A06aBkWM. Pofb Xumun B
obecneyeHnn NULLIEBOI 6e30MacHOCTMN.

KocmeTuyeckne u napromepHble cpefctsa. bbitoBasd xumud. [Mpasuna
6e30MacHOro 1cnonb30BaHNA NpPenapaToB ObITOBON XMMWUU B NOBCEAHEBHOM YKN3HW.

XUmns B CTPOUTENBCTBE. BAXKHENWLUME CTPOUTENIbHble MaTepuasbl (LEMEHT,
OeTOoH).

Xnmuns B CeNbCKOM X035nCcTBe. OpraHnyeckne 1 MMHepasbHble YA06peHNs.

CoBpeMeHHble  KOHCTPYKLMOHHbIE MaTepuasbl, Kpacku, CTEKI0, KepamuKa.
Mamepuanwvi ons snexkmponuxu. Hanomexnonoeuu.

Pacuérnble 3aqaun

PacuéTbl: maccbl BellecTBa WM 06bEMA rasoB MO WM3BECTHOMY KOMMYECTBY
BELLeCTBa, Macce UM 06BLEMY OAHOr0 M3 y4acCTBYHOLLMX B peakumy BeLecTB, Macchl
(06bEMa, KONMYecTBa BelwecTsa) NPOAYKTOB peakuun, ecnm OAHO U3 BELLECTB MMEET
npumecK, maccbl (06bEMa, KO/IMYECTBa BELLLECTBA) NPOAYKTa peakunn, ecnm OgHO U3
BELLECTB [aHO B BMAe pacTBopa C OrnpefenéHHOM MaccoBOW A0neil pacTBOPEHHOMO
BELL,eCTBa, MaccoBOW [J0/IM U MONAPHOM KOHLEHTpauun BellecTBa B pacTBOpe, A0
BbIX0/Ja NPOAYKTa peakumm OT TEOPETUYECKN BO3SMOXKHOIO.

MexknpeaMeTHbIE CBA3H
Peanu3aums MeXxnpeaMeTHbIX CBSI3ei NMpU M3yyeHUn o6Lell U HeopraHUYeCcKoi
XMMWK B 11 Kacce OCyLLEeCTBAETCS Yepe3 NCNo/b30BaHMe Kak 06LLMX eCTECTBEHHO
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depnepanibHas paboyas nporpamma | Xumms. 10-11 knaccbl (Yrny6/1EHHbINA YPOBEHD)
Hay4HbIX I'IOHFITI/IVI, TakK U I'IOHFITVIVI, NPUHATBLIX B OTAE/IbHbIX MpegmMeTax eCTECTBEHHO-
Hay4HOro unKna.

OO6LUMe €eCTECTBEHHO-HAyYHble MOHATUS: SIBMEHWE, HAy4HbIli (hakT, TrUNoTe3a,
TeopWs, 3aKOH, aHanu3, CUHTE3, KnaccuguKaums, NepuoanYHOCTb, HabngeHNe,
M3MepeHUe, IKCMEPUMEHT, MOAE/b, MOAEIMPOBaHME.

du3mKa: MaTepus, MUKPOMMP, MaKpOMUMP, aToM, 3N1EKTPOH, NPOTOH, HETPOH, UOH,
M30TOMbI, PaaMOaKTUBHOCTb, MOMEKYNa, 3HEPreTUYecKuii ypoBeHb, BELLECTBO, Teno,
00bEM, arperaTHoe COCTOsHVME BeLlecTBa, WAeanbHbliA a3, (U3NYeCKUe BeNMYUHbI,
eaVHNLbI M3MEPEHUS, CKOPOCTb, S3HEPTMs, Macca.

Buonorus: KneTka, opraHusM, 3akKocucTema, 6uoctepa, MeTabonmM3m, Makpo- U
MUKPO3MIEMEHTbI, OENKW, >KWPbl, YINeBofbl, HYKNEWHOBbIE KWCNOTbI, (epMeHTbI,
FOPMOHbI, KPYrOBOPOT BELLECTB 1 MOTOK 3HEPT UK B 3KOCUCTEMAX.

Ceorpacms: MUHepanbl, FOPHble MOPO/bl, MOME3Hble WCKOMaemble, TOMMBO,
pecypcsl.

TexXHOMorms:  XMMUYeckasl MPOMbILLEHHOCTb, METANNYPIUS, CTPOUTENbHbIE
MaTepuanbl, CeNbCKOXO3SMCTBEHHOE MPOM3BOACTBO, MULLEBAs MPOMbILLIEHHOCTb,
(hapMaLeBTNYeCKast MPOMbILLIMIEHHOCTb, MPOM3BOACTBO KOCMETUYECKMX MpPenaparos,
NPOV3BOACTBO  KOHCTPYKLMOHHBIX MaTepuanoB, 3NeKTPOHHAs MPOMbILLIEHHOCTb,
HaHOTEXHO/Or UK.
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depnepanbHas paboyasi nporpamma | Xumust. 10-11 knaccbl (yrny6néHHbIA YPOBEHb)

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CUCTEMHO-EATENBHOCTHBLIM NOAX0A0M B CTPYKTYPE JIMUYHOCTHbIX
Pe3yNbTaToB OCBOEHMSA MpeaMeTa «XUMUsS» Ha YPOBHE CPeaHEro obLuero 06pasoBaHus
BbleNeHbl CMeaytoliMe COCTaBASIOLWME. OCO3HAHME O06YYaOLMMICS POCCUIACKOI
rpaXkAaHCKOW WAEHTUYHOCTM, TFOTOBHOCTb K CaMOpasBUTWIO, CaMOCTOSTENIbHOCTU U
CaMOONpPefIENeHNIO; Hannune MOTUBALMKU K OOYYEHWHD; FOTOBHOCTb M CMOCOGHOCTb
00YUYalOLLMXCA PYKOBOACTBOBATLCA MPUHSTLIMU B 06LLECTBE MPaBUNaMi U HOpMamm
MOBefleHUs; Hasiyne NPaBOCO3HAHWSI, 3KONOMMYECKOW Ky/bTYpbl; CMOCOBHOCTb CTaBUTb
LLe/IN U CTPOUTb YKU3HEHHbIE MNaHbl.

JINUHOCTHbIE  pe3y/bTaTbl  OCBOEHUS  MpeAaMeTa  «XUMUS»  OTpaXKatoT
CChOPMMPOBAHHOCTb ~ OMbITa  MO3HABAaTeNIbHOM W MPAKTUYECKON  AesTenbHOCTM
00YyUaloLLMXCA B MPOLLECCe peasm3aumm 06pasoBaTe/lbHON AedTeNbHOCTH.

JINYHOCTHble ~ pe3ynbTaTbl  OCBOEHUs — MpeAaMeTa  «XUMUS»  OTpaXKatoT
ChOPMMPOBAHHOCTL  OMbITa  MO3HABATENIbHOW W MPAKTUYECKON  AesTenbHOCTM
00YyUalOLLMXCA B NPOLIECCE peanm3almm 06pa3oBaTe/lbHON AesTeNbHOCTH, B TOM UMC/E B
YacTu:

1) rpa:ka1aHCcKOro BOCIIMTAHUS:

0CO3HaHMA 00YYalOLMMUCA CBOMX KOHCTUTYLMOHHBIX MpaB M 00653aHHOCTEN,
YBaXXEHWS K 3aKOHY 11 MPaBOMOPSAKY;

NPeACTaBNEHNS O COLMAbHBIX HOPMaXx ¥ NpaBunax MEXIMYHOCTHbIX OTHOLLIEHWT B
KONNEKTYBE;

FOTOBHOCTM K COBMECTHOI TBOPYECKON AEATENbHOCTM MPU CO3[4aHUM Y4ebHbIX
MPOEKTOB, PELUEHNN YYeBHbIX M MO3HaBaTeNbHbIX 3aAay, BbINMOJHEHUN XMMUYECKUX
3KCMEepPUMEHTOB;

CMOCOGHOCTM MOHUMATb U MPUHUMATb MOTVBbI, HAMEPEHMS, TIOTUKY U apryMeHTbI
APYTUX MpY aHaNn3e pas/INyHbIX BUAOB YYeOHON AeSTENbHOCTY;

2) MaTPHOTHYECKOT0 BOCIIMTAHUSI:

LIEHHOCTHOI O OTHOLLEHUS K UICTOPUYECKOMY W HayYHOMY Hac/euto 0TeUYeCTBEHHON
XUMUU;

YBaXXEHWS K MPOLIECCY TBOPYECTBA B 06/1aCTV TEOPUM U MPAKTUYECKOT0 MPUIOXKEHNS
XMMWK, 0CO3HAHMS TOTO, YTO [aHHble HAYKN ecTb pe3ynbTaT AIMTeNbHbIX HAONOAEHWIA,
KPOMOT/MBbIX 3KCNEPUMEHTa/IbHbIX MOMCKOB, MOCTOSIHHOTO TPYAA YYEHbIX U NPaKTUKOB;

MHTEpeca W Mo3HaBaTe/lbHbIX MOTMBOB B MOMyYEHUM W MOCNEAYIOLLEM aHanm3e
MHopMaLMK O NepeoBbIX JOCTVXKEHNSX COBPEMEHHON 0TEYECTBEHHON XUMUNU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIUTAHMS:
HPaBCTBEHHOIO CO3HaHWUA, 3TUYECKOI0O NOBEAEHNA,
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depnepanbHas paboyasi nporpamma | Xumust. 10-11 knaccbl (yrny6néHHbIA YPOBEHb)

CMOCOBHOCTY OLEHMBATb CUTYalMW, CBSI3aHHbIE C XUMWUYECKMMU SBNEHMAMU, W
MPVHMMAaTb 0CO3HaHHbIE PeLLEeHNs, OPUEHTUPYSCb HA MOPalbHO-HPABCTBEHHbIE HOPMbI U
LleHHOCTU;

FOTOBHOCTY OL|eHMBATb CBOE MOBeAeHNe U MOCTYNKM CBOUX TOBapPULLIEN C NO3MLIWIA
HPABCTBEHHbIX 1 NPaBOBbIX HOPM 1 C YYETOM OCO3HAHWS MNOC/EACTBUIA NOCTYMKOB;

4) ¢dopmMupoBaHus KYJIbTYPbI 310POBbSI:

MOHMMaHWS LEeHHOCTEN 340POBOro M 6e30MacHOro obpasa >KU3HKM, HE06X0AUMOCTH
OTBETCTBEHHOI0 OTHOLLEHNS K COGCTBEHHOMY (hU3NYECKOMY U NCUXMNYECKOMY 310PO0BbHO;

cobnofeHns npasun  6e30MacHOro  obpalleHWs € BellecTBamMyu B ObITY,
MOBCEAHEBHOW XWN3HW, B TPY/0BOI AEATENbHOCTMY;

MOHUMaHMS LEHHOCTN NpaBua UHANBUAYANLHOIO W KOMNIEKTUBHOIO 6€30MacHoro
NOBEeAEHWS B CUTYaLISAX, YTPOXKAIOLLIMX 3[0POBLIO 1 XKNU3HWN NHOAEN;

OCO3HaHWA MOCNEeACTBUI W HENPUSATUS BPeAHbIX MNpuBbIYEK (YNOTpebneHus
a/IKorons, HapKOTUKOB, KYPEHUS);

5) TpyaoBoro BOCIIMTAHMA:

KOMMYHWKaTMBHOW KOMMETEHTHOCTU B y4eOHO-UCCe0BaTe/IbCKOIN AeATeNIbHOCTH,
06LLIECTBEHHO MOJ1E3HOI, TBOPYECKOM N APYTMX BUAAX AeATENIbHOCTY;

YCTAHOBKM Ha aKTWMBHOE y4yacTue B pelleHMM NPaKTUYeCKMX 3agay coumasibHOW
Harnpas/eHHOCTK (B pamKax CBOEro Kacca, LUKO/bl);

MHTepeca K NpaKTUYeCKOMY M3yUeHUIO NPogecCuin pasfiniyHoro poaa, B TOM Ynche
Ha OCHOBE NMPUMEHEHUA NPeAMETHbIX 3HaAHWUI MO XUMWMK;

YBXKEHUS K TpyAy, NI0AAM TpyAa v pesynbTatam TPYL0BON LeATeIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BbI6GOPY MHAMBWUAYANIbLHOW TPaeKTopmm 0bpas3oBaHus,
byaywein npodeccum n peann3aumMm COBCTBEHHBIX XXM3HEHHbIX MAHOB C Y4YETOM
NMYHOCTHbIX UHTEPECOB, CNOCOBHOCTEN K XMMUK, NHTEPECOB M NOTPEBHOCTEN 06LLECTBa;

6) 7K0JOrH4ecKOro BOCIIUTAHUS:

3KOMOTrMYECKM LIENIeCO0OpPa3HOro  OTHOLLEHUS K MPUMPOAe KaK  UCTOYHUKY
CYLLIECTBOBAHNSA XMN3HW Ha 3eM/IE;

MOHMMaHWSA  N06aslbHOrO  XapakTepa 3KOMOrMYeCKUX MNpobnem,  BAVSHUS
3KOHOMMYECKMX NPOLIECCOB Ha COCTOSIHNE NPUPO/HON 1 COLNanbHON cpeapi;

0CO3HaHMA HE06XO0AMMOCTM WCMOMb30BaHMS AOCTVXKEHUA XUMUW 015 PeLleHWs
BONPOCOB paLOHa/IbHOIo NPMPOAONO0/b30BaHNS;

aKTUBHOIO HenpuaTus OEWCTBUIA, NMPUHOCALIMX BPen OKPYXKatoLen MpupoaHON
cpede, YMeHWs MNPOrHo3MpoBaTb Heb6MaronpusaTHbIE 3KOOTMYECKMe MOCNeACTBUS
npeanpUHUMaeMbIX AeNCTBUIA U NpeAoTBpaLLaTh UX;

HaIM4YmMs Pa3BMTOr0 3KOMIOrMYECKOI 0 MbILLINIEHMS, 3KO/TIOTMYECKON KYNbTYpPbl, OMbITa
NeATeNbHOCTA 3KOMOMMYECKOM HanpaBfeHHOCTH, YMEHUS PYKOBOACTBOBATbCA MMMK B
no3HaBaTe/lbHOM, KOMMYHUKATMBHOW W COLManbHOM NpakKTuKe, CNOCOBHOCTU U YMEHUSA
aKTUBHO NPOTUBOCTOSATb NAEONOrNMN XeMOGOOUH;

7) MEeHHOCTH HAYYHOTO MO3HAHUS:
MVPOBO33PEHUNS, COOTBETCTBYHOLLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUSA HayKu ©
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06LLIECTBEHHOW MPaKTUKW;

MOHMMaHWS CNeLUgUKN XMMUN KaK HayKW, OCO3HaHWUSA e€ ponn B hopMUpoBaHUM
paUMOHaIbHOM0 Hay4YHOro MbILL/IEHUS,, CO3[aHUW LEIOCTHOro npeAcTaBneHns 06
OKpY>XatoLemM MUpe Kak O efMHCTBE NPMPOfAbl M 4YenoBeka, B NO3HAHUM NPUPOAHbLIX
3aKOHOMEPHOCTEN U peLLeHn NPo6/1eM COXpaHeHUs NPUPOAHOro paBHOBECKS;

y6eXXAEHHOCTIN B 0COO0I 3HAUNMMOCTM XMW A/1S COBPEMEHHOW LIBUU3aLMN: B €8
r'YMaHUCTUYECKOW HanpaB/EHHOCTU W BaXHOW poiM B CO3A4aHWM HOBOW  6asbl
MaTepuanbHOM KynbTypbl, B PelleHnn rnobanbHbIX NpobneM YCTOMYMBOIO pasBuUTUA
4e/I0BEYECTBA - CbIPbEBON, IHEPTETMUECKOW, MULLEBOW N 3KO/TOTMYECKOM 6e30MacHOCT!,
B pasBUTUM MeAULMHbI, 06ecneyveHnn YCNOBUIA YCMELIHOrO TPyAa WM 3KOMOrMyecku
KOM(OPTHOW XXM3HM KaXKAOro YfieHa 06LLEeCTBa;

eCTECTBEHHO-Hay4YHOW rPaMOTHOCTU: MOHMMaHWUS CYLLIHOCTU METOA0B MO3HaHUS,
MCNONb3YEMbIX B €CTECTBEHHbIX HayKaX, CMOCOOHOCTM WCMOoNb30BaTh MONyYaeMbIe
3HaHUA ON5 aHann3a U 06bACHEHUA SABMEHUI OKPYXKAKOLLIEr0o MUpa M NPOUCXOASLLMX B
HEM W3MEHEHWI, YMeHUs aenaTb OBOCHOBaHHbIE 3aKNHOUYEHMSI HA OCHOBE Hay4HbIX
(haKTOB N MMEIOLLMXCS JaHHbIX C LiefIbHo NOMYYeHNs AOCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTN CaMOCTOATENbHO UCMO/b30BaTb XMMUYECKME 3HAHWUA ANA PeLleHns
NPOo6/1EM B peasibHbIX XXU3HEHHbIX CUTYaLMSIX;

NHTEepeca K NO3HaHWUIO, UCCNeA0BaTeIbCKOM AeATENIbHOCTMY;

FOTOBHOCTM M CMOCOBGHOCTM K HEnpepbIBHOMY 06pa3oBaHMi0 1 caMo06pa3oBaHuto,
K aKTUBHOMY MOMYYEHUIO HOBbIX 3HAHWI MO XUMWUW B COOTBETCTBMMU C YKMU3HEHHLIMU
noTpebHoCTAMN;

MHTEpeca K OCOGEHHOCTAM TpyAaa B pasnMuHbIX cdepax MNpodeccroHansHow
AEATENIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTanpeameTHble pe3ynbTaTbl OCBOEHWS MPOrpammbl MO XWMUW Ha YpPOBHE
CpefiHero o6LLero 06pa3oBaHNsA BK/HOYAOT:

3Ha4YMMble AN (hopmumpoBaHus MMPOBO33PEHUSA obyyaroLmxca
MeXAUCUMNIMHapHble  (MeXnpeaMeTHble) OOLLeHay4YHble MOHATUS,  OTpaxaroLme
LIeNOCTHOCTb HayYHOIN KapTUHbI MUPa 1 CneundmKy MeTOA0B NO3HaHMS, UCMOb3YeMbIX
B €CTECTBEHHbIX HayKax (MaTepus, BELLECTBO, 3HepPrus, fBMeHue, NpoLecc, CUCTEMa,
Hay4YHbIA (hakT, NPUHLMN, r1noTesa, 3aKOHOMEPHOCTb, 3aKOH, TEOPWUS, UCCNef0BaHue,
HabnoLeHne, N3MepeHne, 3KCNEPUMEHT 1 Apyrue);

YHUBEpCa/lbHble  y4ebHble AedCTBMS  (NO3HaBaTe/lbHble, KOMMYHWKATUBHbIE,
PerynsTuBHbIE), obecneymsaroLime (opMUpPoBaHMe (PYHKLMOHaIbHOW FPaMOTHOCTU K
couMasibHOM KOMMNETEHLUMN 00yYatoLLMXCS;

CMOCOBGHOCTL  0OYYatOWMXCA UCMOMb30BaTb OCBOEHHbIE MEXAUCUUMINHAPHbIE,
MUPOBO33PEHYECKME 3HAHMS U YHUBEPCASIbHbIE YUYebHble eNCTBMS B NO3HABATE/IbHON U
COLMaNbHOM NPaKTUKe.

MeTanpeAMeTHble pe3y/bTaTbl OTPaXKAKOT OBMaleHNe YHUBEPCAIbHbIMWN YYeOHbIMU
Nno3HaBaTe/IbHbIMU, KOMMYHUKATUBHbLIMU U PETYNATUBHBLIMUW AEACTBUAMN.
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ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Bba3oBble JJoruueckue JelicTBUA:

CaMOCTOATe/IbHO (hOPMY/IMPOBATh 1 aKTyannm3nposaTtb Npobnemy, paccmaTpmsarh eé
BCECTOPOHHE;

onpefensTb Lenu AedATenlbHOCTK, 3aAaBas napaMeTpbl U KPUTEPUM UX LOCTUXKEHWS,
COOTHOCUTb pe3y/bTaTbl AeATENbHOCTM C MOCTaBEHHbIMW LIENIAMMU;

1CMO/Mb30BaThb NPW OCBOEHUMN 3HAHWUIA NPUEMBI TOMMYECKOr0 MbILLSIEHWS: BbIAENATb
XapaKTePHbIe MPU3HAKM MOHATUM M YyCTaHaB/NMBaTb WX B3aUMOCBS3b, WCMO/b30BaTb
COOTBETCTBYHOLLME NOHATUA A1 0O BACHEHUS OTAENbHbIX (DAKTOB U ABNEHUMN;

BblOMPATb OCHOBaHWA W KPUTEpUM AN KnacCUUKaLmMm BELLECTB U XUMUYECKUX
peakuuii;

yCTaHaB/MBaTb NPUYNHHO-CNEACTBEHHbIE CBA3N MEXY U3YyYaeMbIMU SBNEHUAMN;

CTPOUTb NOTNYECKME pacCyaeHust (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHaNorun),
BbISIBNATb  3aKOHOMEPHOCTM W MPOTMBOPEUMST B  paccCMaTpUBaEMbIX — SB/EHUSAX,
(hopMynMpoBaThb BbIBOAbI N 3aKNHOUEHNS;

MPUMEHSATL B MNPOLECCe MO3HAHWA WCMOMb3YEMblE B XUMWUW CUMBOSNYECKME
(3HaKoBbIE) MOAENKN, NPe0bpPa3oBbIBaTb MOAE/bHbIE NPEACTABNEHUS - XUMUYECKMIA 3HAK
(cMmBON) anemMeHTa, XUMUYecKas (hopMyna, YpaBHEHWE XUMUYECKON peakuun - npu
PELLEHNN YYEOHbIX MO3HaBaTe/IbHbIX W MPaKTUYEeCKUX 3aday, MPUMEHATb Ha3BaHHbIE
MOJe/bHble MPEeACTaB/EHUS [/ BbISIBNIEHUA XapaKTEPHbIX MPU3HAKOB K3YyYaeMblX
BELLIECTB M XUMUYECKMX PeaKkLmil.

ba3oBbIe HccJaeaoBarTeJbCKue HeﬁCTBHﬂ:

BflafieTb OCHOBaMM METOA0B HAYYHOI O NMO3HAHUS BELLECTB Y XUMUYECKNX PeaKLii;

(hopmynupoBaTb LEenM N 3afavnm UCCiefoBaHWUsA, MCMO/b30BaTb MOCTaB/IEHHbIE W
CaMOCTOATE/IbHO CHOPMY/IMPOBaHHbIE BOMPOCHI B KA4YeCTBE MHCTPYMEHTA MO3HaHUA U
OCHOBbI A/19 (POPMMPOBaHUA TUMOTe3bl NO MPOBEPKE MPaBW/IbHOCTU BbICKa3bIBAEMbIX
CYXXAEHWNA;

BflafieTb HaBbIKamMy CaMOCTOATE/IbHOIO N/IaHNPOBaHWA U NPOBEAEHNS YUEHNYECKNX
3KCMEPVMEHTOB, COBEPLUEHCTBOBATbL YMeHWUA Habnogatb 3a XO4OM  npoLecca,
CaMOCTOATE/IbHO MPOrHO3MpPOBaTh €ro pesynbTar, (opMynMpoBaTb 0000LLeHMS U
BbIBOAbl OTHOCUTENIbHO AOCTOBEPHOCTW pPe3ynbTaTOB  UCCeA0BaHUSA, COCTaBNATb
060CHOBaHHbI OTYET O NPOAeNIaHHON paboTe;

NprobpeTaTb ONbIT YHEHUYECKOW UCCNeA0BaTeIbCKON U NPOEKTHON AeATeNIbHOCTH,
NPOSBNATL CNOCOOHOCTb M FOTOBHOCTb K CAMOCTOATE/IbHOMY MOWUCKY METOA0B PeLLeHNns
NPaKTUYeCKMX 3afa4, NPUMEHEHUIO Pa3/IMYHbIX METOL0B NO3HAHUS,

Pa6ora ¢ unpopmanmeii:
OPUEHTUPOBATLCA B Pa3/IMYHbIX UCTOYHMKAX WHGopmMauun (HaydHo-nonynsapHas
nuTepaTypa XMMUYECKOro COEPXKaHUs, CrnpaBoYHbIe NOCOOKMS, pecypchbl VIHTEPHETA),
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aHa/IM3npPoBaTb UH(OPMaLMIO Pa3NYHbIX BUAOB U (hOpM NpPeLCTaBieHNs, KPUTUUYECKN
OoueHnBaATb ee JOCTOBEPHOCTb N HEMPOTUBOPEYNBOCTD,

(hopMynMpoBaThb 3anpochl U MPUMEHSATL pPa3/InyHble METOAbLI MPW NMOUCKe U 0TOope
MH(opMaL MK, HeO6XOAMMOIA A1 BbINOMHEHNSA YYeBHbIX 3aga4 onpeAenéHHOro TUna;

npuobpetatb  OMbIT  UCMO/b30BAHUS  UH(OPMaLMOHHO-KOMMYHUKATUBHbIX
TEXHO/OMMI 1 Pa3INYHbLIX MOUCKOBbIX CUCTEM;

CaMOCTOSITe/IbHO BbIGUPaTb ONTMMa/bHYHO (HOPMY MpPeAcTaBeHMs WUHGopMaLmm
(Cxembl, rpagnkm, gruarpammbl, TabNULbI, PUCYHKN N ApYyTUe);

MCNONb30BaTb Hay4Hbl A3bIK B Ka4yecTBe CpeAcTsa npu pabote C XMMUYECKOM
NHOPMaLMEeN: NMPUMEHATb MeXNpeaMeTHbIe ((PU3NYECKMe N MaTeMaTUYECKIME) 3HAKMN U
CUMBO/IbI, (hOPMY/bl, ab6peBmaTypbl, HOMEHKNATYPY;

MCNONb30BaTh 3HAKOBO-CUMBO/IMYECKME CPEACTBA HarNS4HOCTY.

KoMmyHuKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS:

3afjaBaTb BOMPOCbI MO CYLLECTBY 06CYXXJaeMoW TeMbl B Xofe Auanora w/unm
ANCKYCCUK, BbICKasblBaTb MAew, (hOpMynMpoBaTb CBOW MPeAnoXeHUs OTHOCUTESbHO
BbINO/THEHWSA NPEASIOKEHHON 3afaun;

BbICTYNaTb C [Mpe3eHTauuein pe3ynbTaToB MO3HABATE/IbHOM  [eATENbHOCTH,
MOMYYEHHbIX CaMOCTOSATE/IbHO WM COBMECTHO CO CBEPCTHMKAMM MPW BbIMNOHEHUN
XUMNYECKOr0 3KCMEPUMEHTa, MpPaKTMYecKoM paboTbl MO WUCCMeAOBaHWUIO CBOWCTB
M3y4yaeMbIX BELLECTB, peanu3almm y4ebHOro npoekTa, 1 POpPMynMpoBaTh BbIBOALI MO
pe3ynbTaTaMm MNpPOBeAEHHbIX WCCMef0oBaHUA MNYyTEM COrfacoBaHuWA MO3UUMIA B XO[e
06CY>KAEHUSI N 0OMEHA MHEHUSIMMW.

PeryJsiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE TeilCTBUS
CamMOCTOSITE/IbHO ~ MMaHWMPOBaTb U OCYLLECTBSAITb  CBOKO  MO3HABATE/bHYH)

[eaTeNbHOCTb, ONpeaenss eé Lenv v 3agaqm, KOHTPOIMPOoBaThb 1 Mo Mepe He06X0ANMOCTH
KOppeKT1poBaTb MnpefnaraeMblii anroputM AeACTBUA NPW BbIMOIHEHUN YYeOHbIX U
nccnefoBaTenbCKNX 3afad, BblovpaTb Hanbonee adeKTUBHBIN Cnocob KX peLleHus ¢
YUYETOM MOSTYYEHMSI HOBbIX 3HAHWIA O BELLLECTBAX M XUMMUYECKUX peakLmsiX;

OCYLLECTB/IATb  CAMOKOHTPO/Ib  AEATENbHOCTM Ha OCHOBE CamMoOaHa/n3a U
CaMOOLIEHKMN.

MpeaMeTHble pesynbTarhl OCBOEHUSA nporpammbl no XUMUK
Ha yrnybnéHHOM YpOBHE Ha YpOBHe cpefHero obuiero 06pas3oBaHMA BK/IHOUYaAOT
cneundmyeckmne ans y4e6HoOro npeameTa « XMMms» Hay4YHble 3HaHWS, YMEHUS 1 CNOCOObI
[EeACTBUIA MO OCBOEHWIO, WHTEpnpeTauMm W Npeobpa3oBaHUIO  3HAHWIA, BUAbI
AEATENIbHOCTU MO MOMYYEHUO HOBOFO 3HAHUA M MPUMEHEHUHO 3HAHWUIA B Pas/INyHbIX
YUEOHbIX CUTYaLUAX, a TAKXKE B peabHbIX XKM3HEHHbIX CUTYaLMAX, CBA3AHHbIX C XUMUEN.
B nporpamMme Mo XvMum npeameTHble pesynbTaTbl NPeACcTaB/eHbl MO rogam U3yyeHus.
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IHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

MpeameTHbIe pe3ynbTaTbl OCBOEHUS Kypca «OpraHMYeckast XUMms» 0TPaKatoT:

cthopMMPOBAHHOCTb MPeACTaBNeHWIA: O MeCTe M 3HAYEHUN OPraHNYecKon XM B
CUCTEME €eCTECTBEHHbIX HayK W eé ponnm B 06ecneyeHWM YCTOMUMBOrO pasBUTUA
4esioBeYeCcTBa B pelleHUM MNpo6ieM 3KOMOrMYECKOW, 3HEpPreTMYecKonm U MNULLEBOM
6e3onacHoOCTW, B PasBUTUA MeAWLMHbI, CO3[aHUN HOBbIX MaTepuanoB, HOBbIX
MCTOYHUKOB 3Hepruv, B OOecrneyvyeHny pauvoHa/IbHOro MpUPOLOMNO/b30BaHNSA, B
(hopMUPOBaHNM MMPOBO33PEHUS M 0OLLEN KYNbTYPbl YesloBeKa, a TakXke 3KOM0rMyecku
060CHOBaHHOI0 OTHOLLIEHMSI K CBOEMY 3[J0POBbIO 1 NMPUPOAHOI Cpefe;

B/lafleHNe CUCTEMOIN XUMMUYECKMX 3HAHWIA, KOTOPas BK/IKOYAET: OCHOBOMO/IaratoLLme
MOHATUA - XUMUYECKNIA 3NIEMEHT, aToM, AP0 M 3MEKTPOHHas 060/104Ka atoma, s-, p-, d-
aTOMHble OopbuTann, OCHOBHOE M BO30Y)XKAEHHOE COCTOSHMS aToMa, rmépuausaums
aTOMHbIX OpbuTasiei, NOH, MOJIEKYNa, Ba/IeHTHOCTb, 3N1EKTPOOTPULATENbHOCTb, CTEMEHb
OKWICNEHNSA, XMMMUYECKas CBS3b, MOJb, MONSPHas Macca, MONSAPHbIA 00bEM, YTrNepoaHbIi
CKenet, (ByHKUMOHa/bHaa rpynna, pagukan, CTPYKTYpHble qopmynbl (pasBépHyThble,
COKpalLEHHblE,  CKeNleTHble),  M30Mepus  CTPYKTYpHas W MPOCTpaHCTBEHHas
(reomeTpuyeckas, onmuueckas), W30MePbl, TFOMOMIOTNYECKMIA  pafd, FOMOJOrN,
YINeBOAOPOAbI, KUC/TOPOA- U a30TCOAepKalle OpraHnMYeckre CoeavHEHUs, MOHOMEp,
NnonMMep, CTPYKTYPHOE 3BEHO, BbICOKOMOEKY/NAPHbIE COEAUHEHWS; TEOPWUW, 3aKOHbI
(nepuoamyecknii 3akoH A.. MeHaeneeBa, Teopust CTPOEHUS OpraHMYecKnX BELLECTB
A.M. byTnepoBa, 3aKOH COXpaHeH/s MacCbl BELLLECTB, 3aKOH COXPaHEHWS 1 MpeBpaLLeHms
3HEPrnM Npu XMMUYECKNX peakumsix), 3aKOHOMEPHOCTM, CUMBOSIMYECKUIA A3bIK XUMUMK,
MVWPOBO33PEHYECKME 3HAHWA, JieXalMe B OCHOBE MOHMMAHWA MPUYUHHOCTU U
CUCTEMHOCTU XUMUYECKUX SABMEHWUIA; NPEeACTaBNeHMS O MeXaHU3MaxX XUMUYECKMX
peakuuii, TepPMOAUHAMUYECKMX N KMHETUYECKMX 3aKOHOMEPHOCTAX WX NPOTEKaHWus, O
B3aMMHOM B/IMSAHUW aTOMOB W FPynn aTOMOB B MO/eKynax (MHAYKTUBHBINA 1 ME30MEPHbI
3hheKTbl, opreHTaHThl | 1 11 poda); hakTonornyeckmne cBefieHUs 0 CBOMCTBAX, COCTaBe,
Mosly4yeHnn 1 6e30NacHOM MCMOMb30BaHUN BaXKHEMLIMX OPraHNYecKmnx BeLLecTB B ObITy
M NPaKTUYECKON [AesATeIbHOCTM YenoBeKa, 00WMX Hay4YHbIX MPUHLMMNAX XMMUYECKOro
npoun3BoAcTBa (Ha Npumepe NPOM3BOACTBA MeTaHo/a, NepepaboTKn HedhTn);

CPOPMMPOBAHHOCTb  YMEHWIA: BbISBMIATL  XapaKTepHble MNPU3HaKM  MOHATUNA,
yCTaHaB/MBaTb WX B3aMMOCBSA3b, WCMO/Mb30BaTb COOTBETCTBYHOLIME MOHATMS MNPU
OMncaHMM cocTaBa, CTPOEHNS U CBOMCTB OPraHNYeCKnX CoeaUHEHWIA;

ChopMUPOBAHHOCTb YMEHMWIA:

NCMO/b30BaTb XMMMUYECKYKD CUMBOMIMKY [/ COCTAaB/IEHUS MOJSIEKYNIAPHBIX U
CTPYKTYPHbIX (Pa3BEPHYTbIX, COKPALLEHHbIX W CKEeNeTHbIX) (OPMYy/n OpraHU4YeckKmx
BELLECTB;

COCTaB/MIAITb YPaBHEHUS XMMMWUYECKMX peakuuMil 1 packpbiBaTb WX CYLUHOCTb:
OKMUCNNTENbHO-BOCCTAHOBUTE/IbHBIX Peakumii NOCPeACTBOM COCTaB/IEHUSI 3N1EKTPOHHOMO
GanaHca 3TUX peakuuid, peakuMin MOHHOIO O6MeHa NYTEM COCTaB/EHUA UX MOJHBIX U
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COKpPaLLEHHbIX MOHHbIX YPaBHEHWA,

M3roTaBnMBaTb MOZAENN MOJSIEKY/T OPraHNYecKMX BELLECTB A/ WAMCTPaUMM UX
XUMUYECKOTr0 N MPOCTPAHCTBEHHOIO CTPOEHNS;

ChOpMMPOBAHHOCTb  YMEHWIA:  YCTaHaBNMBaTb MPUHALNEXHOCTb  U3YUYEHHbIX
OpraHMyecKnx BeLEeCTB MO MX COCTaBy M CTPOEHWUIO K OnpeaenéHHoMy Kriaccy/rpynne
COEANHEHWI, dasams VM Ha3BaHWUA MO cucTematuyeckoil HomeHknatype (IUPAC) u
npueooums TPUBNAbHbIE Ha3BaHWA ANS OTAE/IbHbIX MPeACcTaBuUTENIed OpraHNUYecKmx
BeLLeCTB (3TW/EH, aLeTUIEH, TOMYOS, FIMLEPUH, STUNEHTIMKO/b, heHON, (hopManberua,
auetanbferni, aueTtoH, MypaBbWHas KMCMOTa, YKCYCHas KWCoTa, CTeapuHOBaS,
ONlenHOBass, NaIbMUTUHOBAA KUCMOTbI, MNLUMH, anaHuH, ManbTo3a, (DPYKTO3a, aHWINH,
AVBUHWI, U30MNPEH, X/T0PONPEH, CTUPON U ApYyrue);

ChopMUPOBAHHOCTb YMEHUS OMpPefensTb BUL XMMUYECKOW CBS3WM B OPraHNUYecKmx
COefIHeHNAX (KOBa/IeHTHas U MOHHas CBA3b, O- 1 M-CBA3b, BOLOPOAHASA CBA3b);

CPOPMMPOBAHHOCTb ~ YMEHUA  MPUMEHSATb  MOSIOKEHUA  Teopun  CTPOEHWS
opraHuyecknx BewlectB A.M. bytneposa A/ OOBACHEHWA 3aBUCMMOCTM CBOWCTB
BELLLECTB OT X COCTaBa U CTPOEHUS;

ChopMMPOBAHHOCTb YMEHWIA XapaKTepu30oBaTb COCTaB, CTPOEHME, PU3NYecKme U
XUMUYECKME CBOMCTBA TUMWUYHBIX NPeACTaBUTENEN Pa3/IMYHBLIX KIacCoB OpraHMYecKmx
BELLECTB: a/IKaHOB, LMK/IO&/IKaHOB, a/IKEeHOB, a/IKagMeHOB, aJIKMHOB, apOMaTUYecKnx
YrneBOAOPOAOB, CNUPTOB, anbfernaoB, KETOHOB, KapbOHOBbLIX KWUCIOT, MPOCTbIX W
C/TIOXHbIX 3(hMPOB, XXMPOB, HUTPOCOEAMHEHWA W aMWHOB, aMWHOKWUCNOT, O6efIKOB,
yrnesofoB (MOHO-, AM- W MonMcaxapuios), WANKOCTPUPOBATb FEHETUYECKYHD CBA3b
MeXAy HAMWN YpaBHEHNAMU COOTBETCTBYHOLLNX XUMNUYECKMNX PeaKL Wil C NCNO/b30BaHNEM
CTPYKTYPHbIX (hOpMy/T;

ChopMMPOBAHHOCTb YMEHUSI MOATBEPXKAATb HA KOHKPETHbLIX MpuMepax XapakTep
3aBMCUMOCTM PeakLMOHHOM CNOCOBHOCTM OpraHMYecKUX COeAUHEHWNIA OT KPaTHOCTU U
TUNa KOBa/IEHTHOW CBA3W (0- 1 N-CBA3K), B3aMHOI0 B/IMSSHUS aTOMOB M Fpynn aTOMOB B
MOJieKynax;

ChOpPMMPOBAHHOCTb YMEHUS XapaKTeprn3oBaTb MCTOYHUKN YT IEBOLOPOAHOIO Chbipbs
(He(hTb, NPUPOAHBLIA ras, Yronb), CNOcobbl €ero nepepaboTKM W MNpaKTUYecKoe
MPYMeHeHVe NPOAYKTOB NepepaboTKu;

ChOpMMPOBAHHOCTb B/IAAEHUS CUCTEMOW 3HAHWIA O eCTECTBEHHO-HAYUHbIX MeToAaxX
MO3HaHUA - HaGMIOAEHWUW, U3MEPEHUMW, MOLENMPOBaHMK, 3KCNepUMeHTe (peaslbHOM U
MbIC/IEHHOM) Y YMEHUS NPUMEHATb 3TN 3HAHWS;

ChopMUPOBAHHOCTb YMEHUSA MNPUMEHSATb OCHOBHble OMepauu MbICIUTENBHON
[EeATeNbHOCTU - aHA/IN3 U CUHTE3, CpaBHeHWE, 00600LLeHNe, CUCTeEMATH3aLMIO, BbISB/IEHME
MPUYNHHO-CNEACTBEHHBLIX CBS3€ - AN U3YYEHUS| CBOMCTB BELLECTB U XUMUYECKMX
peakLuuii;

CPOPMMPOBAHHOCTb YMEHWIA: BbISIBNATL B3aMMOCBS3b XMMWYECKUX 3HaHWI C
MOHATUAMM W MPeLCTaBNEHUAMWN APYrnX eCTeCTBEHHO-HAYUHbIX NPeaMeToB Ans 60nee
OCO3HAHHOI0 MOHMMaHWA CYLLHOCTM MaTepuasibHOro efAMHCTBa MUpa, WCMo/b30BaTb
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CUCTEMHbIE 3HAHWA MO OPraHNUYeckoW XUMUWU AN OOBACHEHMS M NPOrHO3MPOBAHUSA
ABNEHUI, UMEIOLNX eCTECTBEHHO-HaYYHYO NMPUpoay;

CPOPMMPOBAHHOCTb YMEHWIA: NPOBOAUTL PACYETbI N0 XMMUYECKUM (hopmy/iam U
YPaBHEHUAM XUMWYECKMX Peakumid ¢ MUCMob30oBaHMEM (M3NYECKMX BeMumH (Macca,
06bEM ra3oB, KOMYECTBO BELLECTBA), XapaKTepusyHoLLMX BeLLecTBa C KONMYeCTBEHHOWA
CTOPOHbI: PacyéTbl MO HAXOXKAEHUIO XMMWUYECKOW (hOpPMY/ibl BELLECTBA MO M3BECTHbLIM
MacCcoBbIM  A0NAM  XUMWYECKMX 3/1IEMEHTOB, MPOAYKTaM CropaHus, Mnjo0THOCTM
razo06pasHbIX BELLECTB;

ChopMMPOBAHHOCTb YMEHWIA: MPOrHO3MPOBaTh, aHa/M3MPOBaTb W OLEHMBATb C
MO3nLUMIA 3KONOrnM4eckorm 6e30nacHOCTM MOCNeAcTBUS ObITOBO U MPOM3BOACTBEHHOM
[eATeNIbHOCTU  YesloBEKa, CBA3aHHOM C  nepepaboTKOM  BewecTB, WCNOMb30BaTb
MONyYeHHbIe 3HaHWA AN MPUHATUA TPaMOTHbLIX PELIEHMIn Mpo6nemM B CUTyaumsiX,
CBSI3aHHbIX C XUMUEN;

CPOPMMPOBAHHOCTb  YMEHWIA:  CaMOCTOSTENIbHO  MaHMpoBaTb W MPOBOAUTL
XUMUYECKUIA 3KCNEePUMEHT (MOlydYeHne N M3yvyeHne CBOWCTB OpraHMYecKnx BeLLecTB,
KayeCTBEHHble peakuuy YrneBoAOPOLOB Pas/IMyHbIX KacCoB U KUC/OPOACOAepKalmx
OpraHUYecKMX BELLECTB, PELLUEHNe IKCNepuUMEHTaNbHbIX 3afa4y Mo pacro3HaBaHWio
OpraHMYyeckMx BeLWecTB) C cobnogeHVeM npaBun  6e30macHOro obpalleHns C
BelllecTBaMM M nabopaTtopHbIM 060pya0BaHMeEM, (hOPMYMPOBaTh Leflb UCCea0BaHNs,
NPeACTaBNATb B pa3/IMYHON (POpMe pe3ynbTaTbl IKCMEPUMEHTA, aHa/IM3MpPOBaTh U
OLeHMBaTb UX JOCTOBEPHOCT;

chOpPMMPOBAHHOCTb YMEHWIA:

cobnofaTb npaBuia 3KOMOMMYECKN LieNecoobpasHoOro noeefeHNs B ObITY U
TPYLOBON [eATEeNbHOCTM B LENsSX COXPaHeHMsi CBOEro 3[0pOBbs, OKPYXXatoLLei
MPUPOLHON Cpeabl U JOCTMXKEHMS €€ YCTONYMBOro pa3BmTus;

0CO3HaBaTb OMacHOCTb TOKCMYECKOro [eNCTBUA Ha >KMBble  OpraHu3Mbl
onpefenéHHbIX OpraHNYecKnX BeLLEeCTB, MOHUMas cMblcn nokasatens NAK;

aHa/IM3MpoBaTh  LieNecoobpasHoOCTb  MPUMEHEHUS OpraHMYecKMX BELLECTB B
MPOMbILLNIEHHOCTU U B BbITY C TOYKM 3PEHNS COOTHOLLEHUS PUCK-MNO/b3a;

ChopMUPOBAHHOCTb YMEHMWIA: OCYLLLECTBNATL Lie/ieHanpaB/ieHHbIA NOUCK
XUMUYECKOW MH(OPMaLMN B Pas/inyHbIX WUCTOUYHMKAX (HayyHas M yyebHO-Hay4Has
nutepatypa, CpeacTtBa MaccoBOW MHopMauun, WHTEpHET 1 ApYyrue), KPUTUYECKU
ananuzuposamv XUMUYECKYO MH(OPMaUUIO, nepepabamuleams €€ N ucnoavzosams B
COOTBETCTBMM C NOCTaB/IEHHOW Y4eBHOI 3aaqei.

11 KJIACC
MpeaMeTHble pe3y/bTaTbl OCBOEHMSt Kypca «OO6LLas U HEOpPraHUYecKas Xummsi»
OTpaXatoT:
C(hOPMMPOBAHHOCTb NPeACTaB/EHNIA: 0 MaTepuasibHOM eMHCTBE MUpa,
3aKOHOMEPHOCTSX 1 MO3HABAEMOCTMN SBMIEHWIA NPUPOAbI, O MECTE U 3HAYEHUU XUMUU B
CUCTEME €eCTECTBEHHbIX HayK W €€ po/iu B 0GEcneyeHur YCTOWYMBOrO PasBUTMS, B
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peleHnMn npobneM 3KOMOMMYECKON, 3HEpreTMyecKorM W NuLeBor 6e3onacHOCTW, B
pasBUTUN MeAWUMHBI, CO3[aHUM HOBbLIX MaTepuasoB, HOBbIX WCTOYHWKOB 3HEPTUW, B
obecrnevyeHny paLyoHaIbHOTO NMPUPOLONOAbL30BaHUSA, B (HOPMUPOBAHNM MUPOBO33PEHNS
N 00LWen KynbTypbl YeioBeKa, a Takke 3KOM0rMyeckKn 060CHOBAHHOIO OTHOLLEHUS K
CBOEMY 3[10p0BbHO 1 NPUPOAHON Cpefe;

B/lafieHVe CUCTEMOM XMMMUYECKMX 3HaHWI, KOTOpas BK/IKOYAEeT: OCHOBOMO/aratoLLme
MOHATUA - XMMUYECKUIA 3/IEMEHT, aTOM, A4p0 aToMa, U30TOMbl, 3/IEKTPOHHas 060/104Ka
atoma, 5-, p-, d-aTOMHble OpbUTaNN, OCHOBHOE WM BO3BY)KAEHHOE COCTOSHMA aToMa,
rmépunamsayms aTOMHbIX opbuTanei, NOH, MO/eKyna, Ba/IEHTHOCTHb,
3NIeKTPOOTPULATE/ILHOCTb, CTENEeHb OKWC/EHUS, XMMUYecKas CBA3b (KOBasleHTHas,
MOHHasA, MeTa/l/InyecKas, BOAOPOAHAS), KpUCTa/MyecKas pelétka, XMMUYecKas
peakumsi, pacTBOp, 3/IEKTPO/IUTLI, HE3NEKTPO/UTDLI, 3NEKTPONTMYECKas AMccoumaums,
CTeneHb AMccoumaumn, BOAOPOAHbLIA MOKasaTe/lb, OKWUCIUTENlb, BOCCTAHOBUTENb,
TensioBor aMEKT XMMUYECKON peakumnm, CKOPOCTb XUMUYECKOW peakLmmn, XMMUYECKoe
paBHOBECWME; TeOpUM W  3aKOHbl  (TEOpUS  3NIEKTPOSIMTUYECKOA  AMccoumalmn,
nepuoamnyecknin 3akoH .. MeHgeneeBa, 3aKOH COXpPaHEHMSI MacCbl BELLECTB, 3aKOH
COXpaHeHNs 1 NpPeBpaLLeHNs 3HEPTUN MPU XMMUYECKMX peakumax, 3aKOH MOCTOAHCTBA
COCTaBa BELLECTB, 3aKOH [eCTBYHOLMX Macc), 3aKOHOMEPHOCTU, CUMBO/IMYECKNIA A3bIK
XUMUM, MUPOBO33PEHYECKNE 3HAHUA, NeXallme B OCHOBE MOHMMAaHWUA MPUYUHHOCTM Y
CUCTEMHOCTM XMMUYECKUX SABMIEHWIA; COBPEMEHHblE MNPeACTaB/IEHNA O CTPOEHUM
BellecTBa Ha aTOMHOM, WOHHO-MOJSIEKY/IAPHOM W HaAMOMEKYNSPHOM  YPOBHSX;
NPeACTaBMEHUS O MeXaHM3MaX XUMUYECKUX peakuuin, TepMOAMHAMUYECKUX W
KMHETUYECKNX 3aKOHOMEPHOCTAX WX MPOTeKaHMsi, O XMMWYECKOM paBHOBECUW,
pacTBopax 1 AMCNepPCHbIX cUCTeMax; (hakToNormyeckume CBefleHns o CBOMCTBax, COCTaBe,
nosy4yeHUn n 6e30MacHOM MCMONb30BaHUM BAXKHEMLLUMX HEOpPraHW4YecKMx BELLECTB B
ObITY W NPaKTUYECKON [eATeNlbHOCTM YesloBeKa, OOWMX Hay4HbIX MpUHLUMIax
XMMUYECKOro Npou3BOACTBA;

CPOPMMPOBAHHOCTb  YMEHWIA: BbISABMATL  XapaKTepHble MPU3HAaKM  NOHATUMN,
ycmanaeaueams WX B3aUMOCBA3b, ucnonibzoeams COOTBETCTBYHOLWME MOHATUSA MPU
OMMCaHNN HEOPraHNYeCKMX BELLLECTB M NX NPeBpPaLLeHNI;

CPOPMMPOBAHHOCTb  YMEHMSI  MUCMOMb30BaTb  XMMWYECKYKD CUMBOMIMKY  ANA
COCTaB/IEHMSI JOPMY BELLECTB M YPaBHEHMI XMMUYECKMX pPeakunid, CUCTeMaTUYECKYHO
HomeHknatypy (IUPAC) u TpuBuasibHble Ha3BaHNA OTAE/bHbIX BELLECTB;

ChopMMPOBAHHOCTb YMEHUS OMpeAensaTb Ba/IEHTHOCTb W CTEMeHb OKMC/IEHUS
XUMUYECKNX 3/IEMEHTOB B COeIMHEHNSAX, BUL XMMUYECKOI CBA3WN (KOBaSIeHTHas, MOHHaS,
MeTa/IInyecKast, BOAOPOAHas), TUN KPUCTANIMYECKON PELLETKM KOHKPETHOMO BELLLECTBa;

ChopMUPOBAHHOCTb YMEHMS O0OBACHATb 3aBUCMMOCTb CBOMCTB BeLLECTB OT BuAa
XUMUYECKOM CBSI3M M TUMNA KPUCTA/ININYECKOW PELLETKN, OOMEHHbIA W [AOHOPHO-
aKLenTOpHbIA MexaH3Mbl 06pa30BaHNsA KOBa/IEHTHOM CBA3W;

ChopMMPOBAHHOCTb YMEHWIA: KNacCUPULMPOBaTb: HEOPraHMYecKme BeLLecTBa Mo
MX COCTaBY, XMMUYECKMe peakuum Mo pasMyHbIM Mpu3Hakam (4nuciy M cocTaBy
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pearMpyrowmx BeLLecTB, TernJoBoOMY 3(geKTy peakuun, W3MEHEHUIO CTerneHel
OKWCNEHUS  3/1EMEHTOB, 00paTMMOCTW, Y4aCTMIO  KaTasmsaTopa W Apyrue);
CaMOCTOATE/IbHO 6bibupams OCHOBAHUS U KPUTEPUM ANA KnacCumKaumm nsyyaembix
BELLLECTB N XMMMUYECKNX PeaKLpii;

CPOPMMPOBAHHOCTb YMEHWA pPacKpblBaTb CMbIC/T MepPUOAMYEcKOro 3akoHa [.W.
MeHgeneesa ¥ [eMOHCTPMPOBAaTb €ro CUCTEMATU3NPYIOLLYIO, OOBACHUTENIbHYO U
MPOrHOCTUYECKYIO (DYHKLMU;

CPOPMMPOBAHHOCTb YMEHWIA: XapaKTepu3oBaThb 3/IEKTPOHHOE CTPOEHME aTOMOB U
MOHOB XMMWYECKUX 3/IEMEHTOB MEPBOro-4eTBEPTOrO MepuofoB [eprofmyecKon
cuctembl  O.W. MeHgeneeBa, WCNOMAb3yA TMOHATUA «3HEPreTUYECKUEe YPOBHU»,
«3HEPreTnYeckne noaypoBHW», «5-, p-, d-aTOMHble Op6GUTanIN», «OCHOBHOE W
BO36YXX/[EHHOE 3HEpreTMyeckMe COCTOAHUA aToMa»;, OOBACHATb 3aKOHOMEPHOCTU
N3MEHEHWS CBOMCTB XMMMUYECKMNX 3/IEMEHTOB M MX COEAUHEHWIA NO NepuogamM 1 rpynnam
Mepuvognyeckor cuctembl O.. MeHaeneesa, BaNeHTHble BO3MOXHOCTM aTOMOB
3/1EMEHTOB Ha OCHOBE CTPOEHUSA UX 3/IEKTPOHHbIX 060/10YEK;

ChopMUPOBAHHOCTb YMEHWIA: XapaKTepu3oBaTb (ONUCbIBaTb) O6LLME XUMUYECKME
CBOICTBa BELLECTB Pa3/IMYHbIX KNacCoB, noomeaepoicoams CYLLLECTBOBAHNE EHETUYECKONA
CBA3M MeX Y HeOpraHNYeCKUMU BeLLLeCTBaMM C MOMOLLbHO YPaBHEHWIA COOTBETCTBYHOLLMX
XUMUYECKNX peaKkLniA;

CPOPMMPOBAHHOCTb YMEHMS pacKpbIBaTb CYLLHOCTb: OKUCNNUTENTbHO
BOCCTAHOBUTE/IbHbIX pPeakLMil NocpeACTBOM COCTaB/IEHWSA 3/1EKTPOHHOro GanaHca aTux
peakuuii; peakumin MOHHOro obmeHa NyTEM COCTaBNEHUS UX MOJHbLIX U COKPALLEHHbIX
MOHHbIX YPaBHEHWI; peakLmMil rTnaponn3a; peakumnini KOMnaeKkcoobpasosaHus (Ha npumepe
MMAPOKCOKOMINEKCOB LIMHKA U aJTIOMUHNSA);

CPOPMMPOBAHHOCTb YMEHUS 0OBACHATb 3aKOHOMEPHOCTM NPOTEKAHNUSA XUMUYECKNX
peakuuii ¢ YYETOM MX SHEPreTUYECKNX XapaKTEPUCTUK, XapaKTep U3MEHEHNA CKOPOCTU
XUMUYECKOW peakuuy B 3aBUCMMOCTM OT pas/inyHbIX (JaKTOpOB, a TakXke XxapakTep
CMELLEHMSI XMMUYECKOro paBHOBECUS MOJ BIUSHUEM BHELUHWX BO3AEACTBUIA (MPUHLMN
INe LWartenbe);

CPOPMMPOBAHHOCTb YMEHUA XapaKTepn30BaTb XUMUYECKME peakumu, fexalume B
OCHOBE MPOMbILL/IEHHOTO MOMYYEHUS CEPHOM KWUCNOTbl, amMuaka, O06LiMe Hay4Hble
MPUHLMMBI XMMUYECKMX NPON3BO/CTB; LIeN1eC006pasHOCTb MPUMEHEHMNS HEOPraHUYeCKNX
BELLECTB B MPOMbILLIIEHHOCTU U B ObITY C TOYKM 3pEHNA COOTHOLLIEHMS PUCK-NO/b33;

ChOPMMPOBAHHOCTbL BNafeHNs CUCTEMOI 3HaHWIA O METOAax Hay4HOro Mo3HaHWS
SBMIEHNI NPUPOAbI - HabNOAEHME, N3MEPEHME, MOAENMPOBaHIE, IKCMEPUMEHT (peasibHbIit
W MbIC/IEHHBII), NCMO/b3YEMbIX B ECTECTBEHHbIX HayKax, YMEHUs NPUMEHSTb 3TV 3HAHWS
Mpu 3KCMNepuMeHTa/lbHOM WCCNeL0BaHMM BELECTB M AN OOBACHEHUA XUMUYECKUX
SBMIEHNI, UMEOLWMX MeCTO B MpuUpoje, NPaKTUYeCKOn [esTenbHOCTM 4YenoBeka U B
MOBCEAHEBHOW XXM3HMW;

CPOPMMPOBAHHOCTb YMEHMSI BbISIBNATL B3aMMOCBA3b XMMWYECKUX 3HAaHWI C
MOHATUAMMW W MPeLCTaBNEHUAMN APYrnX eCTeCTBEHHO-HAY4HbIX MPeaMeToB Ans 6onee
0CO3HAHHOr0 NMOHUMaHWA MaTePUabHOr0 eAMHCTBAa MUPA;
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ChopMUPOBAHHOCTb YMEHUA MPOBOAUTL PAcYETbl: C WCMOMb30BaHWEM MOHATUI
«MaccoBas [10/11 BELLECTBA B PaCTBOPE» U «MOJISPHAast KOHLEHTPaLUs»; MacChl BELLIECTBa
nnn obbEMa rasa no U3BECTHOMY KOJIMYECTBY BELLLECTBA, Macce UM 06bEMY OIHOIO U3
yyacTBYIOLWMX B peakuun BeLLeCTB; TEMA0BOM0 3dpekta peakunn; 3HAYEHWS
BOAOPOAHOr0o MokasaTeNns pacTBOPOB KMCMOT W LWEN0Yen C WM3BECTHON CTEMeHbH
anccoumanmm; maccbl (06bEMa, KONMYecTBa BeLLleCTBa) NPoAyKTa peakumu, ecim 0gHo 13
MCXO[HbIX BELeCTB AaHO B BWAe pacTBopa C OMpefenéHHOM MaccOBOM [10/en
PacTBOPEHHOIO BELLIECTBA UM AaHO B N30bITKe (MMEET NpUMECH); 40NN BbIXOAa NPOoAYyKTa
peakunmn; 06bEMHbIX OTHOLLIEHWNIA ra30B;

ChOpMUPOBAHHOCTb  YMEHMWIA: CaMOCTOSATE/IbHO M/iaHMpoBaTb W MPOBOAMTH
XUMUYECKUNIA 3KCNEPUMEHT (MpoBeAeHre peakuuini MOHHOro 06MeHa, NoATBepPXAeHWne
Ka4yeCTBEHHOro cocTaBa HeOpraHWYecKUX BELLECTB, OMNpefeneHWe cpedbl PacTBOPOB
BELLLECTB C MOMOLLbD MHAMKATOPOB, M3y4YeHWEe BAUSHUA Pa3/IMUHbIX (haKTOPOB Ha
CKOPOCTb XMMMWYECKON peakuun, pelleHne 3KCNepuMEHTa/bHbIX 3a4ady no Temam
«MeTannbl» N «HemeTanbl») ¢ cobntogeHnem npasun 6e30nacHoOro obpatyeHus ¢
BelllecTBaMM M nabopaTtopHbIM 060pya0BaHMeM, (hOPMYMPOBaTL Leflb UCCea0BaHNs,
npeocmaeénisames B Pa3NIMYHON (HOpMe pe3ynbTaTbl 3KCNEPUMEHTA, aranuzuposams W
OLIEHUBATb X [JOCTOBEPHOCT;

ChopMUPOBAHHOCTb YMEHMWIA: Ccob6MoaaTh MpaBuia MoMb30BaHUS  XUMUYECKOM
nocyoi 1 nabopaTopHbIM 060PYA0BaHNEM, 06PaLLEHNS C BELLECTBAMU B COOTBETCTBUM
C VHCTPYKUMAMW MO BbINOMHEHUIO 1A60PATOPHbIX XUMUYECKUX OMbITOB, 3KOMOMMYECKN
LIeN1lecoo6pa3HoOro noBeAeHns B ObITY U TPYAOBOA AEATENLHOCTU B LENSIX COXPaHEHUs
CBOEro 3[0P0BbS, OKPY)KaloLle NpUPOAHOI cpedbl M AOCTUXKEHUS eé YCTOMYMBOIO
PasBUTKS, ocosnasams OMACHOCTb TOKCUYECKOrO [EMCTBUA Ha XXMBblE OpPraHu3Mbl
ornpefenéHHbIX HeopraHMYeCcKnx BeLLecTB, NoHMMas cMbic/ nokasatens MAK;

chopMUPOBAHHOCTb YMEHWIA: OCYLLLECTBNATL Lie/IeHanpaB/eHHbIA NOUCK
XUMUYECKOM MHMOPMaUUN B Pas3/IMYHbIX MCTOYHUKAX (HayyHas WM y4eOGHO-HayudHas
nnTepatypa, CpeacTtBa MaccoBO MHMopMauun, WHTEpHET U ApYyrue), KPUTUYECKU
aHa/IM3MpoBaTb XMMMWYECKYHO MHopMauuio, nepepadatbiBaTb €€ U UCMO/Mb30BaTh B
COOTBETCTBMU C NMOCTaB/IEHHOWN Y4eOHOI 3aadelt.

12 kiaacce

MpeaMeTHble pe3ynbTaTbl OCBOEHUs Kypca «OOLlas U HeopraHWYeckast XUMus»
OTpaXatoT:

ChopMMPOBAHHOCTb NPeCTaBNEHWIA: 0 MaTepuasibHOM eIMHCTBE MIpa,

3aKOHOMEPHOCTAX M NO3HABAEMOCTMW SIBMIEHUIA NPMPOAbI, O MECTE N 3HAYEHUN XUMUN B
CUCTEME ECTECTBEHHbIX HayK M €€ ponu B 0becrnevyeHny YCTOMYMBOrO pPas3BUTMKS, B
peleHMn npobneM 3KOMOMMYECKON, 3HEepreTMyecKorM W nuweBor 6Ge3onacHOCTW, B
pPasBUTUN MeAWLMHbI, CO3[aHUN HOBbIX MaTepuasioB, HOBbIX WUCTOUYHWKOB 3HEpPruu, B
obecneyeHNn paumoHabHOro NPUPOAONOL30BaHNA, B (hOPMUPOBaHM MUPOBO33PEHNS
N 0OLLEN KyNbTypbl YeNOBeEKa, a TakXe 3KOM0rMyeckn 060CHOBAHHOIO OTHOLLUEHUS K
CBOEMY 3/10P0BbLIO 1 MPUPOAHOI Ccpese;
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B/lafleHNe CUCTEMOIN XUMMUYECKMX 3HAHWIA, KOTOPas BKIKOYAEeT: OCHOBOMO/aratoLme
MOHATUA - XMMUYECKMIA 3/IEMEHT, aTOM, AP0 atoma, M30TOoMbl, 3/1eKTPOHHaA 000/104Ka
atoma, 5-, p-, d-aToMHble OpbUTaNN, OCHOBHOE WM BO3BY)KAEHHOE COCTOSHMS aToMa,
rmépmansaumns aTOMHbIX opouTtanen, NOH, MOJIEKYa, Ba/IEHTHOCTD,
3/IEKTPOOTPULIATE/NIBHOCTb, CTEMEeHb OKWC/EHUS, XUMWYECKast CBA3b (KOBa/leHTHas,
MOHHasA, MeTa/l/InyecKas, BOLOPOAHASA), KpUCTa//IMYecKas peléTka, XMMUYecKas
peakuus, pacTBop, 3MEKTPONNUTLI, HE3NEKTPO/IUTLI, 3NEKTPONUTUYECKAS Auccolnauns,
CTeneHb AMccoumaumn, BOAOPOAHbLIA MOKasaTenlb, OKWUC/UTENlb, BOCCTAHOBMUTENb,
TEensioBor 3MEKT XMMUYECKOIN peakLmn, CKOPOCTb XMMUYECKOW peakLumn, XMM1UYecKoe
paBHOBECME; TeopuM W  3aKOHbl (TEOpUst  3NMEKTPOSIMTUYECKOW  Auccoumaumm,
nepuoamnyeckuin 3akoH O./. MeHaeneesa, 3aKOH COXpaHeHMs MacCbl BELLECTB, 3aKOH
COXPaHeHns 1 NpeBpaLLeHNs 3Heprum npu XMMNUYeCcKMX peakumnsax, 3aKOH MOCTOAHCTBA
COCTaBa BELLECTB, 3aKOH [eCTBYHOLMX Macc), 3aKOHOMEPHOCTU, CUMBO/IMYECKNIA A3bIK
XUMUKW, MUPOBO33PEHYECKNE 3HAHWSA, NeXalle B OCHOBE MOHMMaHUA MPUUYNUHHOCTU U
CUCTEMHOCTM XUMUYECKUX ABMIEHUIA; COBPEMEHHbIE MPeACTaB/NeHNss O CTPOEHWUU
BellectBa Ha AaTOMHOM, WOHHO-MONEKYNAPHOM U HaAMOJNIEKYNIAPHOM  YPOBHSX;
NPeACTaBMEHUS O MeXaHM3MaX XMMUYECKUX peakuuin, TepMOAMHAMUYECKUX W
KVHETUYECKMX 3aKOHOMEPHOCTAX WX TMpOTeKaHusd, O XUMWUYECKOM PaBHOBECUMU,
pacTBopax u AMCMNEPCHbIX CUCTeMax; (DaKTONOrMYecKme CBefeHNs 0 CBOMCTBaAx, COCTaBe,
nosy4yeHMn n 6e30MacHOM MCMNONb30BaHUM BAXKHEMLLUMX HEOpPraHW4YecKMX BELLECTB B
ObITY W NPaKTUYECKON [eATeNlbHOCTM YesloBeKa, O6WMX Hay4HbIX MpUHUMIax
XUMWYECKOro npon3BoACTBa;

ChOPpMUPOBAHHOCTb YMEHWIA: BbISIBNATL  XapaKTepHble MPU3HAKA  MOHATUNA,
ycmawnasiugams WX B3aUMOCBA3b, ucno.vzosams COOTBETCTBYHOLUME MOHATUSA NpU
OMMCaHNN HEOPraHNYeCKMX BELLLECTB M NX NPeBpPaLLeHNI;

ChopMMPOBAHHOCTb  YMEHUSI  UCMO/b30BaTb  XUMUYECKYH) CUMBOMNKY  [OJ1
COCTaB/IeHMSI (JOPMY/ BELLECTB M YPaBHEHUIA XUMUYECKMX peakunid, CUCTEMATUYECKYHO
HoMeHKnaTypy (IUPAC) n TpuBmasnbHble Ha3BaHMA OTAE/bHbIX BELLECTB;

chopMMPOBAHHOCTb YMEHUS OMpeAensaTb Ba/IEHTHOCTb W CTEMeHb OKMWC/IEHUS
XUMUYECKNX 3/IEMEHTOB B COeIMHEHUAX, BUL XMMUYECKOI CBA3MN (KOBa/IeHTHas, MOHHas,
MeTa/IInyecKast, BOAOPOAHaAsA), TUM KPUCTAIMYECKON PELLETKN KOHKPETHOMO BELLECTBa;

CPOPMMPOBAHHOCTb YMEHUS 06BACHATb 3aBUCUMOCTb CBOMCTB BELLECTB OT BUAa
XUMUYECKOM CBSA3M M TUMNA KPUCTAININYECKOW PELLETKN, OOMEHHbIA W [OHOPHO-
aKLenTOPHbIA MexaH13mbl 06pa30BaHNA KOBa/IEHTHOW CBA3M;

ChopMMPOBAHHOCTb YMEHWIA: KNacCUMULMPOBaTb: HEOpraHMYecKme BeLLECTBa Mo
MX COCTaBY, XMMWYECKMe peakumMu MO PasINyHbIM Mpu3Hakam (4mcny M cocTaBy
pearvpylowmx BewecTB, TeNjIoBOMY 3(¢eKTy peakuun, W3MEHEHUIO CTeneHel
OKUC/IEHVA  3/IEMEHTOB, 00paTUMOCTM, Yy4yaCTUKO  KaTasms3atopa W Opyrue);
CaMOCTOSATE/IbHO 6blOUpams OCHOBAHWUA U KPUTEPUU ANA KnacCumKauum mU3ydaemblxX
BELLLECTB U XUMUYECKNX peaKkLuii;

ChOPMMPOBAHHOCTL YMEHUA pPacKpbiBaTb CMbICN MepuoAnyeckoro 3akoHa [A.W.
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MeHgeneesa ¥ [eMOHCTPMPOBAaTb €ro CUCTEMATU3UPYIOLLYHD, OOBACHUTE/IbHYIO U
MPOrHOCTUYECKYIO (DYHKLMU;

CPOPMMPOBAHHOCTb YMEHWIA: XapaKTepu3oBaTb 3/IEKTPOHHOE CTPOEHME aTOMOB U
MOHOB XMMWYECKUX 3/IEMEHTOB MEPBOro-4eTBEPTOrO MepuofoB [eprofmyecKon
cuctembl  O.WN. MeHgeneeBa, WCNOMAb3yA MOHATUA «3IHEPreTUYECKUE  YPOBHU»,
«3HEPreTnyeckne noaypoBHW», «5-, p-, d-aTOMHble O0p6GUTanN», «OCHOBHOE W
BO3OYXX/[EHHOE 3HEpreTMyecKMe COCTOAHUA aTOMa»; OObBACHATb 3aKOHOMEPHOCTU
M3MEHEHWS CBOMNCTB XMMMUYECKNX 3/IEMEHTOB M MX COEAUHEHWIA NO NepuojamM 1 rpynnam
Mepuvognyeckor cuctembl O.. MeHaeneeBa, Ba/ieHTHble BO3MOXHOCTA aTOMOB
3/IEMEHTOB Ha OCHOBE CTPOEHUSA MX 3/IEKTPOHHbIX 060/104€K;

chopMMPOBAHHOCTb YMEHWIA: XapaKTepu3oBaTb (ONUCbIBaTb) O6LLME XUMUYECKME
CBOICTBa BELLECTB Pa3/IMYHbIX KNacCoB, noomeaepoicoams CYLLLECTBOBAHNE rEHETUYECKONA
CBA3M MeXY HeopraHMYeCKUMU BeLLLeCTBaMM C MOMOLLbHO YPaBHEHWIA COOTBETCTBYHOLLMX
XUMUYECKNX peaKLnii;

CPOpPMMPOBAHHOCTb YMEHMS pacKpblBaTb CYLLHOCTb: OKUCNNTENIbHO
BOCCTAHOBUTE/IbHbIX pPeakLMin NocpeACTBOM COCTaB/IEHWNA 3/1EKTPOHHOro GanaHca aTux
peakuuii; peakumin MOHHOro obmeHa NyTEM COCTaB/IEHUS WX MOJHbIX M COKPALLEHHBLIX
MOHHbIX YPaBHEHWI; peakUmWii Tnaponn3a; peakumnin KomnaekcoobpasoBaHus (Ha npumepe
rMAPOKCOKOMIEKCOB LIMHKA U aJTIOMUHNSA);

CPOPMMPOBAHHOCTb YMEHUSA 0OBACHATb 3aKOHOMEPHOCTM NPOTEKAHNUSA XUMUYECKNX
peakuuii ¢ YY4ETOM MX 3HEPreTUYeCKUX XapaKTepUCTUK, XapaKTep N3MEHEHUS CKOPOCTY
XUMUYECKOW peakuuy B 3aBUCUMOCTM OT pas3/iMyHbIX (PaKTOpOB, a TakXke XapakTtep
CMELLLEHMSI XMMUYECKOro paBHOBECUS MOJ BIUSHUEM BHELUHWX BO3AeACTBUIA (MPUHLMN
INe Wartense);

ChOPMMPOBAHHOCTb YMEHUA XapaKTepu3oBaTb XMMUYECKME peakumu, Nexallme B
OCHOBE MPOMbILISIEHHOTO MOMYYEHUS CEPHOM KWUCNOTbl, ammMuaka, 0O6LiMe HayyHble
MPUHLMMBI XMMUYECKUX MPOU3BOACTB; Lie/1IeC006pa3HOCTb NPUMEHEHNS HEOPTraHNYECKNX
BELL,ECTB B MPOMbILL/IEHHOCTU U B ObITY C TOYKM 3PEHUS COOTHOLLEHUS PUCK-MNO/b3a;

ChOpPMMPOBAHHOCTb BNafleHNs CUCTEMO 3HaHWUI O MeTOoAax Hay4HOro Mo3HaHus
SBMIEHNI NPUPOAbI - HabKOAeHME, N3MEPEHNE, MOLEIMPOBaHWE, SKCMEPUMEHT (peasibHbIi
W MbIC/IEHHBII), UCMO/Ib3YEMbIX B ECTECTBEHHbIX HayKax, YMeHUs NPUMEHSTb 3TV 3HaHWNS
MpU 3KCMepvMeHTa/IbHOM WCCNefoBaHUM BeLEeCTB U A1 OObACHEHUS XUMWUYECKUX
SBMIEHNIA, UMEKOLWMX MECTO B MPUPOAe, NPaKTUYECKON [eATeNlbHOCTU YesloBeKa U B
MOBCEAHEBHOW XXM3HMW;

CPOPMMPOBAHHOCTb YMEHMUSI BbISIBNATL B3aMMOCBA3b  XMMWYECKUX 3HAaHWI C
MOHATUAMMW U MPeACTaBNEHUAMN APYrnX eCTeCTBEHHO-HAYUHbIX NpeaMeToB Ans 6onee
0CO3HAHHOr0 NMOHUMaHWA MaTePUanbHOr0 eAMHCTBAa MUPA;

CPOPMMPOBAHHOCTb YMEHWUA MPOBOAUTL PACYETbl: C WUCMOMb30BAHUEM MOHSATUIN
«MaccoBasi 10191 BELLIECTBA B PaCTBOPE» U «MOJSIPHast KOHLEHTPALIMS»; MacChl BeLLeCTBa
nnn obbEMa rasa no U3BECTHOMY KOJIMYECTBY BELLLECTBA, Macce UM 06bEMY OLHOMO U3
y4yaCTBYIOLMX B peakuun BeLLeCTB; TEMI0BOr0 3gekta peakumn; 3HaYeHWUs
BOAOPOLHOIr0 MoKa3saTens pacTBOPOB KWC/MOT W LLEM0Yen C W3BECTHOW CTEeMeHbto
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anccoumanmm; maccbl (06bEMa, KONMYeCTBa BELLLeCTBa) NPOAYKTa peakLummu, eciv 0gHO 13
MCXO[HbIX BELeCTB AaHO B BWAE pacTBopa C OMpedenéHHOM MaccoBOM [10/1eM
PacTBOPEHHOIO BELLIECTBA UM AaHO B M36bITKe (MMEET NPUMECH); 40NN BbIXOAa NPOAYyKTa
peakuun; 06bEMHbLIX OTHOLLEHWIA ra30B;

ChOpMUPOBAHHOCTb  YMEHMWIA: CaMOCTOSITENIbHO M/laHMPOBaTb U MPOBOAMWTH
XUMUYECKUNIA 3KCNePUMEHT (MpoBefieHne peakuMil MOHHOro 06MeHa, NoATBEPXKAEHME
KayeCTBEHHOro COCTaBa HeOpraHWYecKMX BELLECTB, OMNpefeneHne cpefdbl PacTBOPOB
BELLECTB C MOMOLLbID MHAMKATOPOB, W3y4YeHWEe BAUAHUA Pas3/IMUHbIX (DaKTOPOB Ha
CKOPOCTb XMMMWYECKOW peakuun, peLLeHne 3KCMepUMEHTa/IbHbIX 3afay Mno Temam
«MeTannbl» N «HemeTannbl») ¢ cobntOAeHNEM NpaBua 6e30MacHoOro obpalleHns ¢
BelllecTBaMM 1 nabopaTtopHbIM 060pya0BaHMeEM, (hOPMYMPOBaTh Leflb UCC/ef0BaHus,
npedcmaesnsimes B Pas3INYHON (hopme pesynbTaTbl 3KCNEPUMEHTA, ananusuposams W
OLIEHUBATb X [JOCTOBEPHOCT;

ChopMMPOBAHHOCTb YMEHMWIA: COo6MoAaTh MpaBuia MoMb30BaHMS  XUMUYECKOM
nocyoi 1 nabopaTopHbIM 060PYA0BaHNEM, 0OPaLLEHNS C BELLECTBAMU B COOTBETCTBUM
C VHCTPYKUMAMW MO BbINOMHEHUIO 1A60PATOPHbIX XUMUYECKUX OMbITOB, 3KOMOMMYECKN
LLleN1eco0bpa3HOro NoBeAeHNs B ObITY WU TPYAOBON AEATENIbHOCTU B LENSX COXPaHEHUS
CBOEro 370p0OBbS, OKPYXKaloLLe NPUPOAHOI cpedbl M AOCTUXKEHUS €& YCTOMYMBOIO
PasBUTKS, ocosnasams OMACHOCTb TOKCUYECKOrO [ENCTBUA Ha XXMBblE OpPraHu3Mbl
onpeaenéHHbIX HEOPraHNMYeCKNX BELLLECTB, MOHMMas CMbic nokasaTens MAK;

ChopMUPOBAHHOCTb YMEHMWIA: OCYLLLECTBNATL Lie/IeHanpaB/eHHbIA NOUCK
XUMUYECKOW MHGOPMaLMN B Pas/inyHbIX WUCTOYHMKAX (HayyHas W y4yebHO-Hay4yHas
nuTepaTtypa, CpeAcTBa MaccoBOM WHQopMaumn, VIHTepHeT u [Apyrve), KpUTUYECKU
aHa/IM3MpoBaTb XMMMWYECKYHO MHopMauuio, nepepadatbiBaTb €€ U UCMO/Mb30BaTh B
COOTBETCTBMM C NOCTaB/IEHHOW Y4eOHO 3afa4el
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[MporpammHoe copep>kaHne

OCHOBHble BMAbI AeATENIbHOCTU
obyyaroLmxca

MpeaMeT 1 3Ha4YeHNe OpraHNYecKon
XUMUK, NpeACTaB/EHE O MHOroo6pasum
OpraHNYecKmx CoeIMHEHNIA.

10 KJIACC
HavnmeHoBaHWe pa3zgenos
No Pasi Konnyectso
N TemM y4yebHOro
n/n 4acos
npeameta
Pasznes 1. Teopernyeckue OCHOBBI OPraHUYeCKON XUMHMHU
1. [MpeaMeT opraHN4YecKomn 4
XVIMUW.
Teopus CTPOEHNS
OpraHNYecKmx
COEANHEHNIA

A. M. byTneposa

SNeKTPOHHOE CTPOEHME aToMa yriepoja:
OCHOBHOE W BO30Y>XieHHOE COCTOSIHUSA.
BaneHTHbIe BO3MOXXHOCTY aToMa Yrfiepoga.
XMMmnyeckasi CBsisb B OpraHN4eckKmnx
coefiMHeHusX. Tunbl rmépuamnsaumm atoma
yrnepoga. MexaHn3mbl 06pa3oBaHus
KOBa/IleHTHOW CBA3W (O6MEHHbIIA 1
[OHOPHOAKLENTOPHBINA). TUnbI
NepeKpbIBaHNA aTOMHbIX 0pbuTaneii: o- u
n-cessn. OAnHapHas, ABONHasA 1 TPOHas
cBA3b. Cnocobbl pa3pbiBa CBA3EN B
MOMIEKYIaX OPraHNYeCKmX BELLLECTB.
[MoHsATME 0 cBOGOAHOM paamnKane,
HyKneoquie n anekTpoune.

Teopusi CTPOEHMS OpPraHNYeCcKmX

PacKpbIBaTb CMbIC/ N3y4YaeMblIX
MOHATUI (BbIAENATb UX XapaKTEPHbIe
MPU3HaKN) U NPUMEHATb 3TU MOHATUA
NPW ONMUcaHUM cocTaBa N CTPOEHWUS
BELLIeCTB, A/19 00 BbACHEHUS OTAENbHbIX
(haKTOB M SIBNEHMIA. PacKpbIBaTb CMbIC/
MONOXEHWNIA TEOPUM CTPOEHNSA
opraHunyeckmx sewects A. M.
ByTnepoBa 1 NPUMEHATL UX A5
00BbSACHEHNS 3aBUCUMOCTU CBONCTB
BELLIeCTB OT COCTaBa M CTPOEHMS.
Acnonb3oBaTh XMMUYECKYHO
CUMBO/IMKY 1711 COCTaB/IeHNA
MONEKYNAPHbIX N CTPYKTYPHbIX
(pa3BEPHYTbIX, COKPALLEHHBIX,
CKeNeTHbIX) (hopMYy/1 OpraHNYeCKnx
BELLIeCTB.

Onpeaenatb BULbI XUMUYECKOM
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coeanHeHnin A.M. byTneposa u ee
COBpPEMeHHOe pasBUTHE - CTPYKTYpHas
Teopus opraHNyYecKnx coeuHEHNIA.
3HayYeHne Teopumn CTPOEHNA OPraHNYecKnx
COEIHEHNIA.

MorneKynsipHble 1 CTPYKTYPHbIe (DOPMY/bI.
CTpYKTYpHbIe POPMY/Ibl Pa3INYHbIX
BWOB: pa3BepHyTas, COKpaLleHHas,
CKe/ieTHas.

V3omepusa. Buabl n3oMepumn: CTPYKTYpHas,
MPOCTPaHCTBEHHasA. ONIEKTPOHHbIe
9()(DeKTbI B MOJIEKY/IaX OPraHnyecKunx
COEAVNHEHUIA.

VHAYKTUBHbIA 1 Me30MePHbIA 3(h(heKTbI.
MpefcTaBneHne 0 Knaccugmkalmum
OpraHunyeckmx BeLLecTs. MoHATME O
(hYHKUMOHanbHOM rpynne. Fomonorus. I
OMoJiormyeckume pagbl. HomeHknarypa
OpraHNYecKnx coeiMHeHNIA
(cucTematmyeckas U TpUBUASIbHbIE
Ha3BaHus).

Oco6eHHOCTM 1 Knaccugukaums
OpraHMyecknx peakumin. OKMCIMTeNbHO-
BOCCTAHOBUTE/IbHbIE peakLmmn B
OpPraHMYecKon XMmMuu,
3KCHepl/IMeHTaJIbeIe METOAbI U3YICHUA
BeIeCTB M UX NMpeBpPallleHu:

CBA3N (0AMHapHbIe, KpaTHbIe) B
OpraHNYecKmx CoeJMHeHNAX.
XapaKTepn3oBaTb POJib U 3HaYEHME
OPraHMyecKon X1MMmmn B peLeHnn
Npo6/1eM 3KOIOrMYECKOW, NMULLLEBOWA
6e30MacHOCTW, B pa3BUTUN MeAULMHBI,
CO3[aH1N HOBbLIX MaTepnasos, B
obecneyeHn paLMOHa/IbHOIO
MPYPOAONONL30BaHNSA; NOATBEPXKAATb
eé CBA3b C APYrMMN HayKamu.
cnonb3oBaTb MOAENIN OpraHNYecKmX
BELLEeCTB ANA UTKOCTpaLMmn Nx
XMMUYECKOr0 N MPOCTPaHCTBEHHOTO
CTpoeHus. Habnoaatb 1 ONMCbIBaTbL
1EMOHCTPALNOHHbIE ONbITbI;
MPOBOAUTbL U OMNUCLIBATH
NabopaTopHbIE ONbIThI
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« [leMoHcTpaunn:

- O3HaKOM/IeHWe ¢ obpasLamm
OpraHNYecKmx BELLECTB U MaTepuanamy Ha
MX OCHOBE;

- OMbITbl MO NPEBPALLEHNIO OPraHNYEeCKNX
BeLLeCTB NpuW HarpeBaHuK (NaaBeHue,
00yrnunBaHune 1 ropeHwue).

- JlabopaTOpHbIE OMbITbI:

- MOAEeNMpoBaHne MoeKyY OpraHNYecKnx
BeLLecTB

WToro no pasgeny

Paszae 2. YriieBogopoasl

2.1

lMpenensHble
YrNeBoLopOab! - &/1KaHbI,
LIMKNOANKaHbI

AJiKaHbl. [T OMON0OrMyeckunin psg ankaHos,
o6bwan gopmyna, HOMeHKnaTypa u
N3oMepua. SNeKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHNE MOMEKY/
a/TIKaHOoB, SP 3-rMbpuan3aLmna aTOMHbIX
opbuTaneit yrnepoaa, 0-CBA3b.
Kongopmepwi. Pn3nyeckume CBOMCTBA
a/TKaHOB.

XVMUNYeCKme CBOCTBA a/IKaHOB: peakuum
3aMeLLeHns, n3omepusaumm,
ernapupoBaHns, LMKIN3aUmMm, NMpoansa,
KPEKNHTa, ropeHus.

HaxoxaeHve B npupoge. Cnocobsl

Mnosiy4yeHuns n rnNpMMeHeHNe ajikaHoB.

BnageTb n3yyaemMbIMU XUMUYECKUMU
MOHATUAMMU.

BbISiBNATL XapaKTepHble Npr3HaKu
MOHATWUIA, YCTaHaBNMBATb UX
B3aMMOCBA3b, UCMO0/b30BaTb
COOTBETCTBYHOLLME MOHATUSA NPW
OMmMcaHnn cocTaBa, CTPOEHNS U
npeBpaLLeHnii opraHNYecKmx
COEIMHEHNIA.

Acnonb3oBaTh XMMUYECKYHO
CUMBONNKY AN151 COCTaB/IEHUA
MOJIEKY/IIPHBIX U CTPYKTYPHBIX
(pa3BépHyTON, COKpaLLEHHOWN,
CKeneTHou) opmyn yrnesof0poAo0B.

40



depnepanbHas paboyast nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIA YPOBEHb)

LinknoankaHbl. O6LLas popmyna,
HOMeHKnaTypa u nsomepus. OCo6eHHOCTH
CTPOEHUSA N XMMUYECKMX CBOMCTB MaslbIX
(umknonponaH, UMKNobyTaH) 1 06bIYHbIX
(UMKNoNeHTaH, UMKNOreKcaH)
LMKNnoankaHoB. Cnocobbl NOMy4YeHNs 1
MPUMEHEHWE LMKNOa/IKaHOB

2.2

HenpepnencHole
YINeBoLopOAbI: aIKeHbI,
aNIKagneHbl, aNKMHbI

11

AJKeHbl. [T OMONOrNYeCcKnin psj, ankeHoB,
o6Las gopmyna, HOMeHKNaTypa.
ONEKTPOHHOE U MPOCTPaAHCTBEHHOE
CTPOEHME MOJIEKY/ alIKEHOB, SP 2-
rmépuamsaums aToMHbIX opouTanei
yrnepoga, o- n nN-cBA3n. CTPYyKTypHas v
reometpuyeckas (yuc - mparnc-) U30OMePUS.
®un3nyeckme CBONCTBA a/IKEHOB.
XMMUYeCcKne CBONCTBA: peakLmm
NMPUCOeAVMHEHNS, 3aMELLIEHNA B a-
MONIOXEHWE MPW ABOHOW CBSA3N,
nonmMmepu3aLmmn 1 OKUCEHNS.
Hpedcmaeﬂelme 0 MEeXAHUsme peaxkyuu
271eKMPOPUTLHO20 NPUCOEOUHEHUS.
lNpaBnno MapkoBHMKOBa. KauecTBeHHbIE
peakuun Ha ABOINHYHO CBA3b.

Cnocobbl Nony4veHUs 1 NPUMeHeHNe
aJIKEHOB.

AnkaguneHbl. Knaccnpukaumns ankagmeHos

(conpskeHHble,

YcTaHaBNMBaTb NPUHAAJIEXXHOCTb
BeLLECTB K OnpeaeieHHOMY Kraccy
Yr1eBOLOPOAOB MO COCTaBy M
CTPOEHWI0, Ha3blBaTb UX MO
CUcTeMaTUYeCKOM HOMEHKNATYpE;
MPYBOANTL TPMBMA/IbHbIE HA3BaHUA
OTAe/bHbIX MpefcTaBUTeNei
yrNeBOA0POAOB.

OnpefensTb BUAbI XUMUYECKOIN CBA3M
B MOJIeKynax yrneso4opooB
(KoBasileHTHast HeNoONAPHas 1 NossipHas,
0- 1 n-cBs3b). MoATBepXKAaTb Ha
KOHKPETHbIX NpMMepax Xapakrep
3aBMCMMOCTU PeakLMOHHOM
CMOCOBHOCTU YrNeBog0po0B OT
KpaTHOCTM 1 TUMNa KOBa/IEHTHOM CBA3W
(0- n n- cBS3K), B3aMMHOI0 B/IUAHUSA
aTOMOB M Fpyrnn aTOMOB B MOJIEKY/aX;
a TaKkXKe 0T 0CO6EHHOCTEN peann3zalmm
Pa3NYHbIX MEXaHU3MOB NPOTEKAHWS
peakuuii.

XapaKTtepr3oBaTb COCTaB, CTPOEHME,
NMpUMeHeHne, r3nYecKue 1
XVMUYECKMe CBOWNCTBA, BaXKHENLLMe
CrMoco6bl MNoyyYeHns YrneBoL0op0oL0B,

npuHagnexawmnx K pas/imv4HbiM
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N30/IMPOBAHHbIE, KyMYIUPOBAHHbLE).
OCO6EeHHOCTM 3/IEKTPOHHOI O CTPOEHUS U
XUMUYECKNX CBOMNCTB CONPSXEHHbIX
IMeHoB, 1,2- n 1,4-npucoeHeHNe.
Monumepunsaumsa conpsxKeHHbIX ANEHOB.
Cnocobbl NofyvyeHUs 1 NPUMeHeHNe
aIKaanNeHoB.

ANKUHBI. [T OMONIOrNYECKNin psif, aNKUHOB,
obuwan gopmyna, HOMeHKnaTypa u
N3oMepusa. SNEeKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHMEe MOJIEKYN
aJIKMHOB, SP-rmopuansaums 3MeKTPOHHbIX
opbuTaneil atoma yrnepoga. ®usmyeckue
CBOWCTBA a/IKMHOB.

XMMUYeCcKne CBONCTBA: peakLmm
NPUCOEANHEHNS, AUMepU3aLNN U
TpUMepusaLmmn, oknucneHns. KUcnoTHble
CBOWCTBA a/IKMHOB, UMEOLLMX KOHLIEBYHO
TPOVIHYIO CBS3b. KaueCTBEHHbIe peakumm
Ha TPOWMHYHO CBA3b.

Cnocobbl Nofy4yeHUs N NPUMeHeHNe
aIKMHOB

Kraccam.
BbISIBNATL FeHETUYECKYHO CBA3b MeXay
Yr1eBOA0POAAMM Pa3/INMYHBIX K1acCoB
N NOATBepXKaaTb eé Ham4yme
YPaBHEHNAMW COOTBETCTBYHOLLMX
XUMUYECKNX peaKLnii ¢
MCMO/Ib30BaHNEM CTPYKTYPHbIX
(hopMy/1 BELLLECTB.

XapaKtepr3oBaTb NCTOUHUKN
Yr1eBOAOPOAHOIO Chipbsi (He(Tb,
MPUPO/HbIN ras, yrosb), CNocobbl UX
nepepaboTKN 1 NpaKTUyecKoe
MPUMEHEHWNE MOJTyYaeMbIX MNP 3TOM
MPOAYKTOB.

icnonb3oBaTb 06LLeHaYYHble METOAbI
MO3HAHWA NMPY CaMOCTOATE/IBHOM
NNaHNPOBaHWK, MPOBEAEHNN U
OMMCaHNM XMMMUYECKOr 0 3KCMepPUMeHTa
(nabopaTopHble ONbITbI U
npakTnyeckune pabotbl). Cnefosatb
npaBunam 6e3onacHoi paboTbl B

2.3

ApomaTmnyeckue
yrnesogopopb! (apeHsbl)

ApoMaTUyecKue yrnesoLopospl.

[ oMONornyeckuin psag apeHoB, obuas
(hopmyna, HOMeHKMaTypa 1 n3omepus.
SNEeKTPOHHOE 1 MPOCTPAHCTBEHHOE

CTPOeHue MoseKynbl 6eH30/a.

nabopatopun Npu UCNosb30BaHNM
XVMUYECKOW Nocyabl 1 060pyA0BaHNS,
a TakKe npasuiam obpaLleHuns ¢
BELL,eCTBaMU B COOTBETCTBUM C

VHCTPYKLMSIMM
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[Ipasuno apomamuunocmu, npumepwvl
apomamudecKux coe()uHeHud.
dur3nyeckKne CBONCTBA apeHOB.
XnMnyeckune cBoincTea 6eH30Ma 1 ero
rOMO/IOroB: peakuun 3aMeLLeHns B
6€H30/1bHOM KO/1bLIE U YTNEBOAOPOAHOM
pagukane, peakuum NPUCOeANHEHNS,
OKMCNeHe roMonoros 6eH3ona.
Peam;uu 3Jzel<mpogbwsz020 3ameuyeHusl.
MpeacTaBneHne 06 OPUEHTUPYIOLLEM
NEeNCTBUN 3aMeCTUTENEN B BEH30/IbHOM
KO/bLIe Ha NPUMepPe aNiKUNbHbIX
paamKanoB, KapboKCUILHOW,
rMAPOKCU/bHBINA, aMUHO- 1 HATPOrpynn,
aTOMOB a/IOreHOB.

OCO6EHHOCTM XUMUYECKMX CBOICTB
cTupona. Monumepunsauus cTmpona.
Cnocobbl NoNYyYeHUs 1 NPUMEHEHNE
apoMaTUYecKnX yrneBoaopoaoB

2.4

[NpunpogHble NCTOYHNKMK
YrneBofoposAoB 1 NX
nepepaboTka

MpupoAaHbIiA ras. MNonyTHble He(hTAHbIE
rasbl. HedpTb 1 €€ nponcxoxaeHve.
KameHHbIV yronb 1 NpoAyKTbl ero
nepepaboTKu.

Cnocobbl nepepaboTKM HE(ITK: NeperoHKa,
KPEKMHT (TEPMUYECKUIA, KaTa/IMTUYECKUIA),

PUOPMUHT, NPonK3. MpoayKTbl

nepepaboTKn HedpTw,

BbIMO/IHEHNSA NabopPaTOPHBIX OMbITOB U
MNPaKTUYECKMX PaboT Mo NOYUEHNIO U
N3YYEHUIO OpraHMYeCKMX BELLECTB.
MpeacTaBNATb pe3ynbTaTbl
9KCMepumMeHTa B (hopMe 3armcu
YPaBHEHWNIA COOTBETCTBYHOLLIMX
peakuunin 1 aenaTb BbIBO/bl HA NX
OCHOBE.

[MpoBOANTL BbIYUC/IEHNSA ANS
onpeaeneHnst MoneKynsapHom Hopmy bl
OpraH14ecKoro BeLlecTsa no
YPaBHEHNIO XMMUYECKOW peakLmm 1 no
MacCOBbIM [10/1IM aTOMOB 3/1EMEHTOB,
BXOASALUMX B €ro cocTas, No macce
(06beMyY) MPOAYKTOB CropaHus.
CamoCToATE/IbHO MNaHUPOoBaTh U
OCYLLECTB/IATbL CBOIO MO3HaBaTebHYHO
nesTeNnbHOCTh; MPUHMMATb aKTUBHOE
y4yacTue B rpynnoBoi y4ebHOiA
nesTenbHOCTH
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NX MPUMEHEHWNE B MPOMbILLIEHHOCTU
N B ObITY.

[" eHeTNYeCKas CBA3b MeXay pas/IMyHbIMU
K/laccaMu yrneBofopo0oB

2.5

[T anoreHnpon3BoaHbIe
YrneBoopoaos

ONEKTPOHHOE CTPOeHne
rasioreHonpPon3BOAHbIX YrNeBOA0POAOB.
Peakuun 3aMeLLeHNs rasoreHa Ha
rMAPOKCUII, HATPOTpynny, WaHorpynny,
amuHorpynny.

[leliCTBME Ha ra/loreHNpPomn3BoAHbIE
BOAHOI0 M CMPTOBOI0 PacTBOpa LLEeMouN.
B3anmogeincTeme auranoreHakaHoB ¢
MarHvem v UuHKoMm. MNoHsTre o
MeTa1/Io0PraHNYecKUX COeANHEHUSIX.
icnonb3oBaHme ranoreHnpon3BoAHbIX B
ObITY, TEXHVKE U B CUHTE3E.
3RCHepI/lMEHTaJIbHLIe METOAbI U3YICHUA
BeIeCTB M X NMpPeBpPallleHU:

« [lemoHcTpaunn:

- AeMOHCTpauus hM3n4ecknx CBOMCTB
YrNeBoopoAos (PacTBOPUMOCTD);

- Ka4yeCTBeHHble peakLun yrneBofoposaoB
pasIN4YHbIX Knaccos (0becuBevmBaHune
OPOMHOI U1 MOAHOI BOLbI, pacTBopa
nepmaHraHara Kanus, B3auMoencTene
aueTusieHa
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C aMMMaYHbIM PacTBOPOM OKCKaa
cepebpa);

- 006pasupl njacTmace, Kayuykos U
Pe3nHbl;

- KOMnekuun «Hemtb» N «YT0oMb»;

- BuaeoparMeHT «BynkaHu3aums
PEe3VHbI».

- JlabopaTopHbIE OMbITbI:

- 03HaKOMJIeHWe ¢ 0bpasLamu nnacTmacc,
Kay4yKOB 1 Pe3UHbI;

- MOJenvpoBaHue MOJeKY/
YrNeBOL0OPOAOB M ra/loreHoNPoOn3BOAHbIX;
- MONyYeHWe MeTaHa 1 NU3yyYeHune ero
CBOWCTB;

- MOJlyYeHue aLeTuIeHa u N3yyeHue ero
CBOWCTB.

- Mpaktnyeckme paboThbl:

Ne 1. NonyyeHne aTuneHa n U3yveHune ero
CBOMCTB.

- PacuyéTHble 3aga4n:

- onpefeneHne MoneKkynsapHou hopmy bl
OpraHM4yecKoro BeLLecTsa No MaccoBbIM
[0/19M aTOMOB 3/IEMEHTOB, BXOAALLNX B €r0
COCTas;
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- HaxoXKAeHne MONeKYNAPHON hopMy bl
OpraHM4yecKoro CoeAuvHeHns no macce
(06bemy) NPOAYKTOB CropaHus;
pacyéTbl M0 YpaBHEHNIO XMMNYECKO
peakumu

WToro no pasgeny

30

Paznen 3. Kuciiopoacoaep:kaimue OpraHm4ecKue coeIuHeHus

3.1

CnupTbl. PeHoN

6

MpefenbHble 0HOATOMHbIE CINPTbI.

CTpoeHue Moniekyn (Ha npyumepe MeTaHona

1 aTaHona). I omonornyeckunii psag, obuuas
(hopmyna, nsomepus, HOMeHKaTypa u
Knaccugukauma cnmptos. Pusmyeckme
CBOICTBa CNMPTOB. BogopoaHas cBs3b.
XMMUYeCcKune CBOMCTBA: peakLmm
3aMeLLeHns, fernaparauum, OKACIEHUS,
B3aMMO/ENCTBME C OPraHNYecKNMmn u
HeopraHM4YeCKUMM KACNOTaMu.
KayecTBeHHast peakums Ha OfHOATOMHbIE
CnPTbl. PU3NONIOTNYECKOE AeNCTBME
9TaHO/1a U MeTaHO/Ma Ha OpraHn3m
yenoseka. Cnocobbl NoyYeHNs 1
NMpUMeHeHNe 0HOaTOMHbIX CMNPTOB.
MpocTble adupbl, HOMEHKNATypa v
n3omepms. OCO6eHHOCTN PUNYECKMX U
XUMUYECKNX CBOWCTB.

PacKpbIBaTb CMbIC/T U3y4aeMbiX
MNOHATUI (BbIAENSATb UX XapaKTePHble
MPWU3HaKK) 1 NPUMEHSTb 3T NOHATUS
MpV OMMCaHWUKN COCTaBa U CTPOEHNS
BELLLECTB, A9 06BACHEHMS OTAENbHbIX
(hakTOB 1 ABNEHMIA. icnonb30BaThb
XUMUYECKYH0 CUMBONKY A8
COCTaB/IEHNSI MONEKY/ISIPHbIX U
CTPYKTYPHbIX (Pa3BEPHYTOM,
COKpaLEHHOM) hopmyn
KNCNOPOACOAEPXKALLMX OPraHUYECKNX
BELLECTB.

Y CcTaHaBNMBaTb NPUHAAIEXXHOCTb
KNCNOPOA0COoAepXKaLmMX OpraHNYecKmx
BELLECTB K ONpeAeneHHOMY Knaccy no
COCTaBY W CTPOEHUIO, Ha3blBaTb WX MO
CUCTEMATUYECKOM HOMEHKNATYpe;
NPYBOANTL TPMBMANbHbIE HA3BaHUSA
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MHOroaToMHble CVPTbI: 3TUIEHT/INKOSb U
rALEpPUH. PU3NYECKME U XMMUYECKUe
CBOWCTBA: peakuun 3ameLLeHNs,
B3aMMOZENCTBME C OpraHNYeCKUMn U
HeopraHNMYeCKNMMM KCnoTamu,
KauyeCcTBEHHadA peakLma Ha MHOroaToMHble
CNnpPTbl. PU3NONOrNYECKOe feiiCTBUE Ha
opraHusm yenoseka. Cnocobbl NofyyveHns
N NPUMeHeHe MHOroaTOMHbIX CMPTOB.
®eHon. CTpoeHne MoneKysbl, B3aMMHOE
BNIVSIHWE TMAPOKCOrpynnbl U 6eH30/1bHOMO
qapa. PuUsnyeckmne CBOMCTBa (heHosa.
OCO6EHHOCTU XMMNYECKNX CBONCTB
(peHona. KayecTBeHHbIe peakLmm Ha
(beHos1. TOKCMUYHOCTL (heHona. Cnocoobsl
NonyyYeHNs 1 NpUMeHeHKe (heHona.
deHongpopmanbaernaHas cmona

3.2

Kap6oHWNbHbIE
COeAMHEHUS: anbAernibl
N KeTOHbl. Kap6oHOBbIe
KNCNOTbl. CNOXHbIE
ampbl. XKnpbl

10

KapboHU/IbHbIE COeANHEHUS: aNlbAernibl 1
KETOHbl. DNIEKTPOHHOE CTPOEHME
KapOOHWNBbHOW rpynnbl.

[ omonorunyeckue psgabl anbaernios u
KeTOHOB, 06LLasa hopmyna, n3omMepus 1
HOMeHK/aTypa. ®usmnyeckme CBOMCTBa

anbAernaoB 1 KETOHOB.

OTAEeNbHbIX NPeACcTaBUTENEN
KNCNOPOACOAEPXKALLUMX COEANHEHNIA.
XapakTepn3oBaTb COCTaB, CTPOEHME,
NPUMeHEHNE, U3NYECKUE U
XUMNYECKNE CBONCTBA, BaXKHENLLIVE
Cnoco6bl NONYYeHNs NPeacTaBUTENEN
Pa3NYHbIX KNaccoB
KNCNOPOACOAEPXKALLUMX COEANHEHNIA;
BbISIB/IITb FEHETUYECKYHO CBSI3b MEXY
HUMW 1 NOATBEPXKAATb €€ Hanmune
YPaBHEHUAMW COOTBETCTBYHOLLIMX
XUMUYECKNX peaKLnii ¢
CNONb30BaHNEM CTPYKTYPHbIX
thopmyn BewlecTs. MNoaTBEPXKAaTh Ha
KOHKPETHbIX NPpMMepax Xapakrep
3aBMCMMOCTU PeakLMOHHOM
CMOCOGHOCTM K1CNOPOACOAEPXKALLMX
OpraHMYecKmx BELLECTB OT
(hYHKLMOHaNbHbIX FPYNMn B COCTaBe MX
MONEKY, B3aMMHOIO BINSIHUSA aTOMOB
M Tpynn aTOMOB B MOJIEKY/aX; a TaKkxXe
OT 0COBGEHHOCTU peanu3aumm
Pa3NYHbIX MEXAHU3MOB NPOTEKAHWS
peakumia.

OnunckiBaTh COCTaB, XMMUYECKoe
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XVMmnYyecKme CBOMCTBA a/lbAernaos v
KEeTOHOB (peakuum npucoenHeHNS).
[Ipeocmasnenue o mexanuzme peakyuii
HYK1e0DUIbHO20 NPUCOEOUHEHUSL.
OKuCneHve anbaernaos, Ka4ecTBeHHbIe

peakuun anbaernaos. Cnoco6bl NoyyYeHus

N NpnMeHeHne asibaernaoB N KETOHOB.

O/AHOOCHOBHbIe Npe/enbHble KAPOOHOBbIE
KNCNoTbl. OCOGEHHOCTY CTPOEHUS MONEKY

KapOOHOBbLIX KUCMOT. V130Mepus v
HOMeHKnaTypa. Pu3nyeckre CBOMCTBA,
BOAOPO/HbIE CBA3N.

XVMUNYecKme CBOMCTBA: KNCNOTHbIE
CBOICTBa, peakuus aTepumKauunu,
peakuuu ¢ yyacTueMm yriesofopogHOro
pagvkana.

IMOHATME 0 NPON3BOAHBLIX KAPHOHOBBIX
KWC/OT: C/IOXKHbIe 3Mpbl, aneudpuoswt,
2A102eHAH2UOPUODL, AMUOBL, HUMPUITBL.
OCO6EHHOCTM CBONCTB MypaBbMHOM
KNCNOTBI.

MHoroo6pasue Kap60HOBbIX KAC/OT.
OCO6EHHOCTM CBOMCTB HenpeaesbHbIX 1
apoOMaTUYeCKNX KapObOoHOBbLIX KWC/OT,
INKaPOOHOBbLIX KUC/OT,
rMAPOKCUKAPOOHOBBIX KUMOT.

CTPOEHME N MPUMEHEHWE XKNPOB 1
YIN1eBOA0B, XapaKTepn3oBaTtb MX
3HaYeHVe N5 XKN3HeAEeATeIbHOCTY
OpraHv13mos.

Oco3HaBaTb 0NacHOCTb BO3/eNCTBUS
Ha >XMBble OpPraHn3Mbl Orpese/ieHHbIX
KNCIOPOACOAEPKALLMX OpraHNyecKmnx
BELLECTB M NMOACHATL Ha npuMepax
CNocobbl YMEHbLLEHNSA Y
NpefoTBpaLLEHNS NX BPeAHOIO
BO3eCTBUA Ha OpraHu3M YesioBeka.
cnonb3oBaTh 06LLEHaYYHbIE METOAbI
MO3HAHWA MPY CaMOCTOATEIbHOM
M1aHMPOBaHWK, NPOBELEHNM U
OMMCaHNN XMMUYECKOr 0 3KCMepuMeHTa
(nabopaTopHble OnbITbI U
npakTnyeckue pabotbl). Cnefosatb
npasuiam 6e3onacHoin paboTbl B
nabopatopun Npu UCNosb30BaHNM
XMMMUYECKOI nocyabl U 060pyaoBaHus,
a TaKkXKe npasBuiamM o0bpaLLleHuns ¢
BeLLecTBamu B COOTBETCTBMM C
WHCTPYKLUMSIMI BbINO/THEHNS
NabopaTopHbIX OMNbITOB U
MPaKTUYeCKMX PaboT Mo MOoJTyYeHUHO U

N3YYeHWIo
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MpeAcTaBUTENN BbICLLUMX KapOOHOBbIX
KICNOT: CTeapuHOBas, Na/lbMUTUHOBaS,
ONNIenHOBaA, qurnonesasd, 1UHOIEHOBAA
KNCoTbl. Crocobbl NofyveHus v
NpYIMeHeHne KapbOHOBbIX KUCOT.
CnoxHble athmpbl. TOMOIOTNYECKMIA psa,
obLwan opmyna, M3oMepus n
HOMeHKNaTypa.

YKupbl: cTpoeHue, gpusnyeckme un
XMMUYEeCKNe CBOMCTBA XXMPOB: r'MApon3 B
KUCOW 1 wenouHon cpepax. OCO6eHHOCTH
CBOWCTB XXMPOB, COAepXaLmX 0CTaTKK
HenpeaenbHbIX XXUPHbLIX KACNOT. XKMpbl B
npupoge. Mblifia Kak ConMM BbICLLNX
KapOOHOBbLIX KMC/OT, NX MOHOLLee
|CIIEI‘/JICTBI/Ie. Tonsamue o cunmemuyveckux
morowux cpeocmeax (CMC)

OpraHMyecknx BeLlecTs. NpeacTaBnaTb
pe3ynbTaTbl 3KCNepuMeHTa B hopme
3anncy ypaBHEHWUIA COOTBETCTBYHOLLMX
peakuuii n genatb BbIBOAbI Ha UX
OCHOB.

MpoBOANTL BbIYUCIEHUS A5
ornpegeneHnst MoneKynsapHom opmy bl
OpraHM4yecKoro BeLlecTsa o
YPaBHEHMIO XMMNYECKOIN peakumm 1 no
MacCOBbIM [0/1IM aTOMOB 3/1eMEHTOB,
BXOALLMX B €ro coCTaB, a TakXke Ha
ornpefeneHne 40N BbIXO4a NPOAYKTa
peakuumn oT TEOPETUYECKU
BO3MOXHOro. CaMoCTOATE/TbHO
NNaHMPOoBaTb N OCYLLLECTBNATb CBOIO
Mo3HaBaTe/IbHYH0 AeATe/IbHOCTb;
MPUHMMATL aKTUBHOE yYacTue B
rpPynnoBoi y4ebHON fesTeIbHOCTK

3.3

Yrnesoabl

OO6LLas XxapaKTep1cTKa YrneBo/oB.
Knaccugukaums yrnesogos (MOHoO-, Anm
rnosmcaxapuapl).

MoHocaxapuapl: rNH0K03a, PPYKTO3a,
pnb03a, raslakTo3a, Ae30Kcnpmobosa.
dun3myeckme CBOWCTBA M HAXOX/EHNE B
npupofe. PoToCUHTE3. Onmuueckas
U30MeEPUAL. KOﬂbqamo—uenHaﬂ maymomepus

Ha npumepe MoJeK) bl
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e1toK03bl, npoekyuu Xeyopca, a- u 6—
AHOMEPDBL CIIIOKO30bl.

XMMUYeCKne CBONCTBA I/THOKO3bI: C
y4acTMEeM CNUPTOBLIX U a/ibAerngHoim
rpynn, CNMPTOBOE N MOJIOYHOKMC/IOE
OpOXKEHWME FNHOKO3bI.

[MpUMeHeHWe rNKOo3bI, €€ 3HAYEHME B
YKN3HeAeATeIbHOCTM OpraHu3ma.
[lcaxapuapl: caxaposa, MasbTo3a 1
NnakTo3a. BocctaHasnmBatoLme n
HeBOCCTaHaB/MBaroLye aucaxapugbl. I
MApPOIN3 caxaposbl. HaxoxaeHne B
npupoge 1 NpUMeHeHwMe.

Monucaxapuppbl: Kpaxman, rnKoreH v
uenntonosa. CTpoeHve MakpoMOeKy/
Kpaxmasa, rfiMKoreHa n Lienntososbl.
dur3nyecKune CBOMCTBa KpaxmMaa u
LLeN/TH0N103bl. XMMUYeCKMe CBOMCTBA
Kpaxmana (rmaposns, kKa4ecTBeHHas
peakuus ¢ hogom). XMrUYecKmne CBOMCTBA
Lenno3bl (rmaponus, peakums
MoslyyeHve 3(hMpoB Lienntosbl). MNoHaTue
06 MCKYCCTBEHHbIX BO/TOKHaxX (BMCKO3a,
aLeTaTHbIN LENK).
3KCHepI/IMeHTa.]IbeIe METOAbI U3YICHUA
BeIeCTB M UX NMpeBpPallleHu:
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« [lemoHcTpaunn:
- CBOWCTBA CNUPTOB: PaCTBOPMMOCTb
B BOZe€, B3aVIMOLeNCTBMe 3TaHO0/1a

C HaTpunem, OKMCneHmne aTnnoBoro cnnpTa

[VXPOMATOM Kanns (BO3MOXKHO
MCMOMb30BaHME BUAEOMATEPNANOB);
- KayeCTBEeHHble peakLn anbaeruios:

C aMMMaYHbIM PacCTBOPOM OKCu/a cepebpa

n rmgpokcungom megu(r);

- XMMUYeCKKe CBOMCTBa pacTBopa
YKCYCHOW KMUCNOTBI.
« JTabopaTopHble OMbITbl:

- peakumsa rnuuepuHa ¢ rmapoKcuaom
mean(rT);
- OKWC/IEHWEe 3TU/I0BOrO cnupTa

B aNbern packaieHHoin MeaHoin
MPOBO/IOKOW;
- B3aMMOJEeNCTBME pacTBopa rNoKo3bI
c rugpokcmaom mean(r);
- B3aMMOJelCTBME Kpaxmasa C NOLOoM.
« MpakTnyeckmne paboThbl:

Ne 2. PellieHMe 3KCNepUMEHTa/TbHbIX
3afa4 rno teme «CrnmpTbl 1 PEHONbI»;

Ne 3. PeLLieHMe 3KCNepUMEHTa/TbHbIX
3aaay no Teme «KapboHOBbIE KUCOTbI.
CnoXkHble agmpbl».
 PacuéTHble 3agaun:
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- OnpeAenieHne MosIEKYIAPHON popmy bl
OpraHnYecKoro BeLLecTBa rno MaccoBbIM
10/1IM aTOMOB 3/IEMEHTOB, BXOAALLMX B €ro
cocTas; rno macce (06bemy) NpPoAyKTOB
cropaHums;

M0 KO/IMYECTBY BellecTBa (Macce, 06bemy)
MPOAYKTOB peakLmn U/Mnm NcXoaHbIX
BELLEeCTB;

- peLLeHne pacyYeTHbIX 3a4a4

Ha ornpefeneHve 0/M BbIXO4a NPOAYKTa
peakunmn OT TEOPETUYECKN BO3MOXHOIO

WToro no pasgeny 21
Pa3znen 4. A3orcoaepskainime 0 |praHuyecKue coeIMHeHUus
4.1 |AMUHbI. 9 AMWHbI - OpraHnyeckne NPou3BoaHbIE PackpbiBaTb CMbIC/T U3yYaeMblX

AMUNHOKNCNOTbI. Benku

ammmaka. Knaccmmkaums aMMHOB:
annaTnyeckme 1 apomaTUyecKue;
NePBUYHbIE, BTOPUYHbIE N TPETUYHBIE.
CTpoeHune monekyn, obwas gopmyna,
M30Mepurs, HOMeHKNaTypa u msnyeckmne
CBOWCTBA. XMMMNYECKOe CBOMNCTBA
annaTNYecKmx aMMHOB: OCHOBHbIE
CBOWCTBA, a/IKUIMPOBaHNe, peakumm C
a30TUCTON KNCMOTOM.

Conun ankmunammMmoHus.

AHWUIVH - NpeAcTaBUTe/lb aMUHOB
apomaTuyeckoro paga. CTpoeHue aHWInHa.

B3anMHoe BMsHWE rpynn

MOHATUI (BbIAENSATL NX XapaKTEPHbIe
MPU3HAaKN) U NPUMEHATb 3TU MOHATUA
MpW ONMcaHUKN cocTaea U CTPOEHUSA
BELLIeCTB, A/19 00 BbACHEHUS OTAENbHbIX
(hakTOB 1 SiBNEHMiA. Icnonb3oBaThb
XUMUYECKYH CMMBOJINKY A1
COCTaB/IEHNA MOJIEKYNSAPHBIX U
CTPYKTYPHbIX (pa3BépHYTONA,
COKpaLLEHHOW) hopmyn
a30TCoAepXKaLLmMX OpraHMyecKunx
BewecTs. OnpenenaTb
NPUHALIEXXHOCTb a30TOCOAEep KaLLNX

BELLIECTB
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aTOMOB B MOJIEKY/e aHU/INHA.
OCOGEHHOCTU XMMNYECKINX CBONCTB
aHWNMHa. KayecTBeHHble peakumn Ha
aHWNVH.

Cnocobbl NonyyeHe 1 NpYUMeHeHWe
anngaTnyecKmx aMmHOB M aHWUMHA U3
HUTPOGEH30/a.

AMWHOKNCNOTLI. HOMeHKNaTypa u
nsomepus. OTaeNbHbIE NPeAcTaBUTENN a-
aMVHOKWCNOT: TINLWH, allaHWUH,
Qenunananun, ceput, 21ymamuHo8as
Kuciaoma, JU3UH, YUCMEUH. Onmuueckas
usomepusi amunoxkuciom: D- u L-
AMUHOKUCIOMmMBbL.

®un3myeckme CBONCTBA aMUHOKMC/IOT.
XMMMYECKme CBONCTBA aMUHOKMCOT Kak
amOTEPHbIX OPraHNYECKNX COEANHEHNIA,
peakumsa NONMKOHAeHcauMn, o6pasoBaHme
NenTUAHON CBA3N.

Bronornyeckoe 3HavyeHne aMmMHOKMCOT.
CUWHTE3 NenTnaoB.

Benku Kak npupoaHble NOANMEPBI.
MepBMYHasA, BTOPUYHAA U TPeTUYHaS
CTPYKTypa 6eNnKoB. X1MUYECKMe CBONCTBA
6enKoB: rMaponn3, aeHarypaums,
KayeCTBEHHble peakummn Ha GenKku.

K OnpejenieHHOMY K/accy Mo cocTaBy U
CTPOEHMIO, Ha3blBaTb X MO
CUCTEMATUYECKOW HOMEHKNATYPE;
NPUBOANTL TPUBUA/bHBIE HA3BaHWS
OT/AeNbHbIX NPeiCTaBUTENEN.
XapaKTepr3oBaTb COCTaB, CTPOEHNE,
NPUMeHeHue, (OU3NYECKIME U
XUMNYECKME CBONCTBA, BaXKHENLLME
CNoco6bl NOYYEHUS TUMNYHbIX
NpeAcTaBUTENe a30TCOAEPKALLMX
COEQIMHEHNIA.

OnucblBaTb COCTaB, CTPYKTYPY,
OCHOBHbIe CBOCTBa 6€/IKO0B;
MOSICHATb Ha MPUMepax 3HauYeHme
6enKoB AN opraHM3Ma YenoBeKa.
[MpoBOAUTL BbIMUCIEHMSA NS
onpefeneHnst MoNeKynsapHom hopmy bl
OpraHM4ecKoro BeLLecTBa rno
MacCOBbIM [10/1IM aTOMOB 3/1EMEHTOB,
BXOAALLMX B €ro CoCcTaB, a Takxke Mno
YPaBHEHUAM XMMUYECKUX pPeakLmiA.
cnonb3oBaTb 06LLeHaYYHbIe METOAbI
MO3HaHMA NPY CaMOCTOSATE/IbHOM
NNaHMPOBaHWK, NMPOBEAEHNN U
onMcaHMM XMMUYECKOTO0
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[lonamue 06 azomcodeprcauux
ceEMEPOYUKTIUUECKUX COCOUHECHUSIX.
Hupwwuduﬂoebze U nypuHoevle OCHOBAHUAL.
Hymeuﬂoeble Kuciomsl.: cocmae,
CmpoeHue u 6u0ﬂ02ull€CKO€p0]Zb.
3KCHepHMeHTaJILHLIe METOAbI U3YICHUA
BEIECTB M UX MPEBPALLCHUN:

« [leMoHcTpaunn:

- pacTBOpeHue 6e/IKOB B BOJE;

- [eHatypauus 6e/IKoB Nnpv HarpeBaHuu; -
LIBETHble peakummn 6enKoB.

« [MpaKTnyeckme paboTbl:

Ne 4. PelLeHMe sKCnepuMeHTa/IbHbIX 3a4a4
Nno TeMe «A30TCofepKaLlime opraHMyecKkume
COEANHEHNA»,

Ne 5 PeLleHme akcnepuMeHTa/IbHbIX 3a4a4
no TeMe «Pacno3HaBaHue opraHnuyYeckmnx
COEANHEHWNI.

* PacuéTtHble 3apauu:

- onpejesnieHre MONEKYNSPHOM hopmy /bl
OpraHNYecKoro BeLecTBa No MaccoBbIM
[1019M aTOMOB 3/1EMEHTOB, BXOAALLMX B €ro
cocTas; rno macce (06bemy) NPoAYKTOB
cropaHus,

Mo KONNYeCTBY BelLlecTsa (Macce,

aKcrepurmeHTa (n1abopaTopHbIe OMbIThl
1 NpakTU4YecKune paboTsbl).
CamocCToATe/IbHO NIAaHNPOBATH U
OCYLLLECTB/IATb CBOKO MO3HABATE/IbHYIO
NeATeIbHOCTb; MPUHMMATL aKTUBHOE
y4yacTue B rpynnoBoi y4ebHow
neaTe/lbHOCTU
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06beMY) NPOAYKTOB peakumu n/mnnm
NCXOLHbIX BELLECTB;

- peLLeHme pacyéTHbIX 3aga4

Ha onpejeneHne 40NV BbiIXoAa NPoAyKTa
peakuun OT TEOPETUYECKN BO3MOXKHOIO

WToro no pasgeny

9

Pa3znes S. BeicOkOMOJIEeKYJISpHbIE COeIMHEHU S

5.1

BbICOKOMONEKYNSIPHbIE
COeJUHEHNS]

8

OCHOBHbIE MOHATUA XUMUN
BbICOKOMOJIEKY/IIPHbIX COeAUHEHMWIA:
MOHOMep, NO/IMMep, CTPYKTYPHOE 3BEHO,
CTerneHb NosIMMepu3aLmmn, CpeLHss
MOneKynsapHas macca. OCHOBHblE METO/b!
CUHTE3a BbICOKOMOJIEKYNAPHbIX
COefIMHEHWIN - NoNMMepmr3aLms 1
NONMKOHAeHcaumsa. Ilpeocmasnenue o
cmepeope2yIsIPHOCIU U HAOMOJLEKVSPHOLL
CMPYKmMype noaumepos, 3a6UcCUmMocms
ceoucme noaumepos om ux MOJEKYJIAPHOCO
u HcldMO]l@KleﬂpHOZO CmMpPOEHUAL.
MonnmepHble MaTepuasbl. InacTmaccs!
(MoNMaTUNEH, NOANMPONWIIEH,
MOSIMBVHUIXIOPWA, NOANCTMPON,
NnoNMMeTUIMETaKpUNAT, NONMKapboHaThl,
NONN3ATUIEHTEPEeITaNAT). YTHUAn3auma n
nepepaboTKa nnacTuka.

AnacTomepbl: HATYpPasbHbINA,

BnageTb M3yvyaemMbIMU XUMUYECKUMU
MOHATUSAMW: PaCKpbIBaTb CMbIC/T
N3y4aemblX MOHATUIA N MPUMEHATb 3TK
MOHATUSA NPV ONMCaHMKN COCTaBa U
CTPOEHUSA BbICOKOMONEKYNAPHBIX
OpraHMyecKnx BeLLecTB, A1
06bACHEHWS OTAEMNbHbIX (PAKTOB W
SB/IEHWIA.

cnonb3oBaTb XUMUYECKYHO
CUMBOJIUKY /151 COCTaB/IEHUSA
CTPYKTYPHbIX (hOpMY/1 BELLECTB
(MOHOMEpPOB 1 NOMIMMEPOB) U
YPaBHEHMWI peakLmMil MoMmepmnsaLmmn 1
MONMKOHAEHCaLMW.

OnucblBaTb COCTaB, CTPOEHME,
OCHOBHbI€ CBONCTBA 1 NPUMEHEHME
KayJyKoB, Hanbonee
pacnpocTpaHéHHbIX BUAOB MNiacTmacc
11 BOJIOKOH.

icnonb3oBaTh 06LLEHaYYHble
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CUHTETUYECKME KayuyKM (OyTaaneHOBbIN,
X/IOPOMPEHOBbLIN, N30MPEHOBbLIN) U
CUNINKOHBI. Pe3nHa.

BosokHa: HaTypasibHble (LUepCTb, LWesK),
NCKYCCTBEHHbIe (BMCKO3a, aLeTaTHoe
BOJIOKHO), CUHTETUYECKIE BOJIOKHA
(KanpoH 1 nascaH).

HOJZuMepbl cCneyualbHoco HasHaverus
(menion, Kesnap, 31eKmponposoosuue
noumepul, buopasiazaemvle NOJUMEPHL).
3KCHepHMeHTaJIbeIe METOAbI U3YICHHUSA
BE€IICCTB U UX npeBpameHnﬁ:

* [leMoHcTpaunn:

- 03HaKOM/1eHVe C 0bpasLammn NPUPOLHLIX
M MCKYCCTBEHHbIX BO/IOKOH, NiacTmacc,
Kay4yKOB.

« [pakTnyeckne paboThbl:

Ne 8. PellieHMe 3KCNepUMeHTa/IbHbIX 3a4au
no Teme «Pacno3HaeaHme nnacTmacc u
BO/IOKOH»

MeTO/bl NO3HAHWS

NP1 CaMOCTOATE/IbHOM M/TaHNPOBaHWMN,
MPOBEAEHUN N ONUCAHUM XUMUYECKOTO
aKcrepurmeHTa (1abopaTopHble OMbIThl

M NpakThyeckune paboThbl)

WToro no pasgeny

OBLLEE KOJIMYECTBO
YACOB N0 NrPOIrPAMME

68

56



11 KIIACC

depnepanbHas paboyast nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIA YPOBEHb)

HanmeHoBaHWe pa3fenos

No Konnyectso OCHOBHbIe BUAbI AeATENbHOCTHU
N TeM y4yebHOro [MporpammHoe cogepykaHue
n/n 4yacoB obyuyatoLmxcs
npegmeta
Paszneu 1. TeopeTruyeckue OCHOBBI XUMHH
1.1 |CTpoeHune aToma. 9

[MeproamMYecKunin 3aKoH 1
lNepmnoanyeckasa cuctema
XNMWNYECKMX 3/IEMEHTOB

[.1. MeHaeneesa

ATom. CocTaB aTOMHbIX A4ep.
XUMUYECKUNIA 3N1eMeHT. 30TOrMbI.
Kopnyckynsapno-60110601 0yanusm,
080UCMBEHHAS NPUPOOA INEKMPOHA.
CTpoeHwue 31eKTPOHHbLIX 060/104eK aTOMOB,
KB8AHMoOeble yucjia. 3Hepr6T|/|‘-IECKI/Ie
YPOBHW 1 NOAYPOBHW. ATOMHbIe opbutani.
Knaccnukaumsa XMMmyecKnx 3ieMeHToB
(5-, p-, d-, f - anemeHTbI). PacnpeaeneHue
9/IEKTPOHOB M0 aTOMHbIM Op6UTaNAM;
NPUHYUN MUHUMYMA SHEPCUU, NPDUHUUN

[ laynu, npasuno Xynoa. QNEKTPOHHbIE
KOH(Mrypawmm atomMoB 3/1eMeHTOB | - 1V
NnepuoLoB B OCHOBHOM M BO30Y)XXAEHHOM
COCTOSIHMU, 3MIEKTPOHHbIE KOH(UTYypauum
MNOHOB.

[onsmue 06 JHepcUuu uoHusayuu, sHepcuu
CpPOOCmBa K 3J1eKMpPOH).
ONEKTPOOTPULATENLHOCT.

Mepunoamyeckunin 3akoH 1 Mepuognyeckas

PacKpbIBaTb CMbIC/ M3yYaeMblX
MOHATUI (BbIAENATb MX XapaKTepHble
MPU3HaKN) U NPUMEHATbL 3T MOHATUA
NpW ONMUCaHUKN COCTaBa N CTPOEHUSA
BELLEeCTB, 419 00BACHEHMS OTAENbHbIX
(haKTOB M IBNEHWI. PacKpblBaTb CMbIC/
nepmoamyeckoro 3akoHa [i. U.
MeHAeneeBa 1 JeMOHCTPMPOBATh ero
CUCTEMAaTU3NPYIOLLY!O,
O0OBACHUTESNIbHYIO U NMPOrHOCTUYECKYHO
(hyHKUMKN. XapaKTepmnsosaTb
9/IEKTPOHHOE CTPOeHMe aToMOB (B
OCHOBHOM ¥ BO36YXAEHHOM
COCTOSIHMM) Y MOHOB XUMUYECKNX
9/1eMeHTOB 1 - 4 nepnoaoB 1 UX
Ba/IEHTHble BO3MOXHOCTU, UCMO/b3YA
MOHATUA 5-, p-, d-3N1EKTPOHHbIE
opbuTann, 3HEPreTUYECKMe YPOBHU.

O6BACHATL 3aKOHOMEPHOCTH
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cucTeMa XMMnyeckux anemeHTos A.U.
MeHpeneesa. CBA3b Neprognyeckoro
3aKOHa 1 [epronyecKoin CUCTEMBI
XUMUYECKNX 3/IEMEHTOB C COBPEMEHHOI
TEopuein CTPOeHMs aTOMOB.
3aKOHOMEPHOCTN U3MEHEHNS CBOCTB
XUMNYECKMX 3/IEMEHTOB 1 06pa3yembIX
NMW NPOCTBIX U CNOXKHbIX BELLECTB MO
rpynnam v nepuogam. 3HayeHue
nepuognyeckoro 3akoHa .M.
MeHAeneesa.

3KCHepHMeHTaJILHLIe METOAbI U3YICHUA
BelIEeCTB M UX MPeBPaIeHUIA:

« [leMoHcTpaunn:

- BUbl Tabnumy «lMeproamyeckas cuctema
XUMWNYecKnx anemeHtos A.U.
MeHpeneesa»

N3MEHEHUSI CBONCTB XUMNYECKNX
9/IEMEHTOB U UX COeANHEHNIA NO
nepvogam v rpynnam Mepuroanyeckom
cuctembl . V. MeHaeneesa

1.2

CTpoeHue BellecTBa.
MHoroo6pasue BeLLeCcTB

XUMUYecKas CcBsi3b. Buabl XMNYECKOM
CBSI3W: KOBaJ/IEHTHas, MOHHas,
meTanimyeckas. MexaHu3mbl 06pazoBaHus
KOBa/IEHTHOW CBA3U: 0OMEHHbII U
NOHOPHO-aKLENTOPHbIA. QHEPTUa U A/IMHA
cBsi3n. MoNgpHOCTL, HaNpPaBNeHHOCTb U
HaCbILLLAEMOCTb KOBa/IEHTHOW CBA3N.
KpaTHble cBA3K. BogopoHas CBA3b.

MeXXMoneKynsipHble B3aMOEACTBUS.

PacKpbiBaTb CMbIC/T U3yYaeMblX
MOHATUI (BbIAENSATH UX XapaKTepHble
MPW3HaKK) U NPUMEHSTb 3T NOHATUSA
MpV ONMCaHWUKM COCTaBa U CTPOEHNS
BELLLECTB, A8 06BACHEHMS OTAENbHbIX
(hakTOB 1 ABNEHMIA. ONpeaensTsb BUbI
XUMNYECKOI CBSA3N (KOBaNIEHTHOW,
MOHHOW, MeTaINMYECKOW, BOJOPOAHOI)

B COeANHEHUAX, TUN
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BaneHTHOCTL U Ba/IEHTHbIE BO3MOXXHOCTU
aTOMOB. [ ubpuousayus amomHulx
opbumaneii. CBA3b 3N1EKTPOHHOW
CTPYKTYPbl MONEKY/ C UX FreOMETPUYECKUM
CTPOEeHMEM (Ha NpYMepe CoeMHEHWI
3/1EMEHTOB BTOPOr0 Nepuosa).
MpefcTaBneHne 0 KOMMNJIEKCHbIX
coefnHeHnax. CocTaB KOMM/IEKCHOIO
MOHa: KOMIM/IEKCO0bpa3oBaTeib, UraHapl.
KoopamnHaumoHHoe ymcno. HomeHknatypa
KOMMJIEKCHbIX COeAMHEHWIA. 3HaYeHne
KOMIMMEKCHBIX COeAMHEHWIA. TTOHATME O
KOOpAMHaUMOHHOM XuMnn. BelecTsa
MONEKYNIAPHOI0 U HEMOJEKYNAPHOTO
CTPOEHMS.

TUNbI KPUCTAININYECKUX PELLETOK
(CTpYKTYp) 1 CBOWMCTBA BeLecTB. MoHATHE
0 AMCMePCHbIX cuctemax. ICTUHHbIE
pacTeopsbl. [MpeacTaBneHne 0 KONNoUAHbIX
pacteopax. Cnocobbl BblpaXXeHWs
KOHLIEHTpaLW pacTBOPOB: MaccoBas [0NA
BelLleCcTBa B pacTBope, MONApHas
KOHLUeHTpaums. HacblLeHHbIe 1
HeHacCbILLEHHble PacTBOpbI,
pacTBopMMOCTb. Kpuctannormaparsl.

KPUCTaININYECKOM PELLETKN
KOHKPETHOr 0 BELLEeCTBa.

OO6BbACHATL MexaH3M 06pa3oBaHusA
KOBa/IleHTHOW CBA3W (O6MEHHbIIA 1
[IOHOPHO-aKLENTOPHbINA).
OnpefensTb Ba/IeHTHOCTb M CTeMNeHb
OKMC/EHUS XMMUYECKMX 3NEMEHTOB B
COeIMHEHMSAX Pa3/IMYHOro cocTaBa.
OO6BACHATL 3aBUCMMOCTb CBOWCTB
BELLECTB OT BUAA XMMUYECKON CBA3N U
TNA KPUCTAINYECKOW PELLETKMN,
MpoBOANTL BbIYNCNEHMS C
MCNONb30BaHNEM MOHATUSA «MaccoBast
[10/191 BelLLleCTBa B pacTBope»
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Knaccugmkaumsa u HomeHKnatypa
HeopraHM4ecKmnx BeLLecTB.
3KCHepHMeHTaJIbeIe METOAbI U3YICHHUSA
BEIICCTB U UX npeBpameHnﬁ:

« [lemoHcTpaunn:

- MOAENN KPUCTa/IINYECKNX PELLETOK.
 PacyéTHble 3a1a4n:

- C 1CMO0/b30BaHNEM MOHATMIN «MaccoBas
1019 PaCTBOPEHHOI 0 BeLLleCTBa,
«MOJIAPHAsA KOHLEHTpauus»

1.3

XnMmumyeckme peakumm

14

Knaccugpukaums XMMnYecknx peaxkuui B
HEOopraHM4ecKol 1N opraHNYecKom XMMmu.
3aKOH COXpaHeHMA MacCbl BeLLEeCTB; 3aKOH
COXpaHeHus 1 NpeBpaLleHns 3Heprum npu
XUMNYECKUX peakumsx. Tennosble

3 heKTbl XMMUYECKUX peaKkLuii.
Tepmoxvmuyeckme ypaBsHeHUsi. CKOpOCTb
XMMUYECKOI peakuun, ee 3aBUCUMOCTb OT
Pa3INYHbIX PaKTOPOB. [OMOreHHbIE U
reTeporeHHble peakumm. Katanms u
KaTa/sim3aTopbl.

O6paTrMble 1 HeobpaTMble peakLun.
XMMn4yeckKoe paBHoBecune. KoHCTaHTa
XMUMNYECKOT0 paBHoBecKA. dakTopsl,
BIVAIOLLIME HA NONOXKEHNE XMMMUYECKOro
paBHOBeCUA: TemMnepartypa, 4aB/eHmne

PacKpbIBaTb CMbIC/T U3yYaeMblX
MOHATUI (BbIAENATb MX XapaKTepHbIe
MPW3HaKM) U NPUMEHSTb 3TN NOHATUSA
MpV onMcaHuKM cocTaBa U CTPOEHNS
BELLECTB, A5 06bACHEHNS OTAENbHbIX
(haKTOB 1 SIBNEHWIA.
KnaccmgpuumpoBaTb XMMUYECKME
peakuun No pasnyHbIM Npr3HaKam
(uncny 1 cocTaBy pearvpyroLmx
BELLECTB, TEMNJI0BOMY 3(MEKTY
peakuumn, N3MEHEHUIO CTEMNEHEN
OKWC/IEHUA 3M1EMEHTOB, 06PaTUMOCTH,
y4acTUIO KaTanmsatopa v T.1.);
CaMOCTOATE/IbHO Bbl6GUpaTb OCHOBaHUA
N KPUTEPUK AN Knaccugurkaumm
XUMUYECKNX
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N KOHLEHTpaL MM BELLLECTB, Y4aCTBYOLLNX B
peakuun. MpuHuun Jle LWatensbe.
SNeKTpoNUTMYecKas auccounaums.
CuvnbHble 1 cnabble 3M1eKTPonTbl. CTeneHb
avccoumaunn. Honnoe npoussedenue
600b1. Cpefia BOAHbLIX PaCTBOPOB:
KUCNOTHasA, HeMTpasibHas, LLeNoYHas.
BopgopoaHsblin nokasatens (pH) pacTeopa.
Mmaponus conei. Peakumm MOHHOIO
obMeHa.
OKMCNNTENbHO-BOCCTAaHOBUTE/bHbIE
peakunun. CTeneHb OKUCEHUS.
OKucnnTenb U BOCCTaHOBUTESb. INMpoLiecchl
OKWC/IEHNS N BOCCTAHOB/IEHUS.
BaxxHeiLme okucnnTenn um
BOCCTaHOBUTeNN. MeTop 31eKTPOHHOI0
banaHca. AMeKTPon3 PacTBOPOB U
pacnnaBoB BeLLEeCTB.
3KCHepHMeHTaJILHLIe METOAbI H3YyUYCHUHA
BEIECTB M UX NPEBPALCHHN:

« leMoHCTpauun:

- pa3noxXeHue Nepokcuia Bo40poaa B
NPUCYTCTBUM KaTasim3aTopa.

« JTabopaTopHble OMbITbl:

- NpOBefeHVe peakLUuii NOHHOro 06MeHa;
peakLmi.

OO6BACHATL 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKMX peakLnii ¢
YYETOM UX IHEPTETUYECKMX
XapaKTepUCTUK, XapaKTep U3MEHEHNUS
CKOPOCTM XMMUYECKOI peakunn B
3aBMCMMOCTM OT Pas3/IMYHbIX PaKTOpPOB,
a TaKkXKe XapakTep CMeLLeHMS
XMMMUYECKOr0 paBHOBECUSA NOA,
BAIVSIHNEM BHELLIHNX BO3[€MCTBUI
(NpuHUMn fe LWaTenbe).

PacKpbIBaTb CYLUHOCTb: OKUCUTENIbHO-
BOCCTaHOBUTE/IbHbIX peaKkuuid
MocpeACcTBOM COCTaB/eHUS
9NIEKTPOHHOI0 6anaHca aTUX peakuuii;
peakUnii MIOHHOro 0bMeHa NyTem
COCTaB/IEHUS NX MOMHbIX U
COKpPALLEHHbIX MOHHBIX YpaBHEHU;
peakuuii rmaponunsa, peaxkunia
KOMIieKcoobpa3oBaHus (Ha npumepe
rMAPOKCOKOMM/IEKCOB LMHKA U
TIOMUHUSA).

MpoBOANTL 1 ONUCHIBATb XMMUYECKNIA
9KCNEepUMEHT: onpeseneHne cpeabl
BOJHbIX PacCTBOPOB BELLECTB;
npoBefeHne
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- ONpejeneHne cpeabl pacTBOPOB BELLECTB
C MOMOLLbIO YHUBEPCA/IbHOIO NHAMKATOpA.
« [paKTUYecKne paboTbl:

Ne 1. BnvsHue pa3nnyHbIX (hakTopoB Ha
CKOPOCTb XMMUYECKOI peakuuu;

Ne 2. BnusHue pa3nnyHbIX (hakTopoB Ha
MO0XeHne XMMNYECKOro PaBHOBECUS;

Ne 3. XrMunyeckune peakuumn B pacTsopax
9/1EKTPO/INTOB.

« PacyéTHble 3agaum:

- pacuéTbl Macchbl BeLlecTsa Uim o6bema
rasos no M3BeCTHOMY KO/NMYeCTBY
BelLecTBa, Macce UM 06bemy 04HOro n3
Y4aCTBYHOLLNX B peakunn BeLLECTB,;

- BbIYMC/IEHME MACCOBOI J0/IN U
MOJISIPHON KOHLIEHTpaLMK BeLecTBa B
pacTBope,;

- BblUMCNIEHME MacChl (06beMa,
KO/IMYeCTBa BELLEeCTBa) NPOAYKTa peakumm,
ec/i1 OfHO M3 BeLLeCTB AaHO B BUAE
pacTBopa C onpefenieHHOM MacCcoBOW A0NEN
pacTBOPEHHOIO BeLLlecTBa

peakuuii NOHHOro 0bMeHa; n3yyeHue
BIMSIHWNA Pa3/INYHbIX ()aKTOPOB Ha
CKOPOCTb peakLM1il 1 NonoXeHue
XMMUYECKOr0 paBHOBECUS.

CnepoBaTb NpaBuiaM Mosib30BaHuUS
XMMUYECKOI Nocyaom 1
nabopaTopHbIM 060PYA0BaAHUEM.
MpeacTaBnATh pesynbrarhl
XMMUYECKOI0 3KCMepUMeEHTa B (hopme
3anncy ypaBHEHWUIA COOTBETCTBYHOLLIMX
peakuuii n genatb BbIBOAbI Ha UX
OCHoBe. MpoBOAUTb BbIYUCNEHMS: C
MCMNOJIb30BaHNEM MOHATUSA «MaccoBas
11019 BelLleCTBa B pacTBOpPE», a Takxke
MO YpaBHEHMSIM XUMUYECKNX peakLmnii,
B TOM YuC/e TEPMOXMMUYECKME
PaCYéThI

WToro no pasgeny
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Pasznea 2. Heopranuyeckasi Xumus

2.1

HemeTannbl

16

[MonoxeHne HemeTanN10B

B Mepuroanyeckor cucTeMe XMMUYECKMX
anemeHToB [.1. MeHneneesa n 0COGEHHOCTH
CTPOeHMs NX aToMOB. PU3NYECKMe CBONCTBA
HeMeTaInoB. ANNOTPONUA HeMeTa/IoB (Ha
npuMepe Knciopoaa, cepbl, hocgopa u
yrnepoga). Bogopoga. MNony4yeHwne, usnyeckme
N XMMUYEeCKNe CBOWCTBa (peakuuu ¢ MeTaniamu
N HemMeTa1laMK, BOCCTaHOB/IEHNE OKCUAO0B Y
coneit). Frmapnabl. TONAVBHbIE 3/1EMEHTBI.
"anoreHbl. HaxoxkaeHue B npupoge, cnocoobl
Nony4veHns PU3nNYecKme n XMMmyeckmne
CBOCTBA.

"anoreHoBOAOPO/bI. BaxkHelLwne
KNCNOPOoACOoAepXKalume CoeJMHEHNS rasioreHoB.
JTabopaTopHbIe 1 NPOMbILLIEHHbIE CNOCOObI
Noy4YeHns ranoreHoB. NprMeHeHve ranoreHoB
N UX COeUHEHWI.

Kuncnopog, 030H. JTabopaTopHble 1
MPOMbILLIEHHbIE CNOCO6bI NOYYeHNS
Kncnopoga. ®usmyeckme n XMMm4eckue
CBOWCTBA KMC/I0pO/a 1 030Ha; UX NPUMEHEHNE.
OKcunibl 1 Nepokcnipbl.

Cepa. HaxoxpaeHwe B npupoge, crnocoobl
Noy4YeHmns, PU3NYECKME N XUMUYECKNe
csoricTea. CepoBogopoa, Cynbghuabl.

PacKpbIBaTb CMbIC/T U3yYaeMbIX MOHATUIA
(BbIAENATL UX XapaKTepHble NPU3HaKKN)
M NPUMEHSATb 3TN MOHATUA NPU
OnucaHuM coCTasa U CTPOEHWS BELLECTB,
A1 06 bACHEHMS OTAENbHbIX (DAKTOB U
ABNEHNIN. OOBACHATL 06LLIME
3aKOHOMEPHOCTW B M3MEHEHW CBOWCTB
HEMETa/I/IOB U UX COEANHEHUI C YYETOM
CTPOEHMSA UX aTOMOB W MOIOXEHUSA B
[MepvoanyecKon cnucteme XMMNUYECKNX
anemeHToB . . MeHaeneesa.
XapaKkTtepr3oBaTh (ONMCbIBaTh) 06LLMe
XVMUYECKNe CBOMCTBA HEMETaINIOB, UX
BaXXHEMLLMX COeIMHEHWIA, NMOATBEPXKAAs
9TO OnucaHve NpMMepamMmn ypaBHeHW
COOTBETCTBYHOLLMX XUMUYECKNX
peakumi.

CocTaBnAaTb YpaBHEHNS OKUCIUTENTIbHO-
BOCCTaHOBUTE/IbHbIX pPeaKLuuii 1
peakLnin MIOHHOro 0bmeHa 1 pacKpbIBaTb
NX CYLLHOCTb C MOMOLLbIO 3/1EKTPOHHOIO
banaHca N NOHHbIX YPaBHEHWUM.
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Okcmapl cepbl(1V) n (VI). CepHuctas n
CepHas KUC/IOTbl U UX COMN.

OC06eHHOCTM CBOWCTB CEPHOM KMUCNOTbI.
MpuMmeHeHWe cepbl 1 eé coeANHEHWIA. A3O0T.
HaxoxaeHwne B npupoge, crnocoosl
MoslyYeHns, PU3NYECKMEe N XUMUYECKME
cBourcTBa. AMMMaK, HATpUAbl. OKCuibl
a3oTa. A30TnCTasd U a30THast KUCNOTbI N UX
conn. Oco6eHHOCTM CBOCTB a30THOM
KUCNoTbl. MNprMeHeHNe a3oTa 1 ero
COefIMHeHWI. A30THbIE YA00pEHNS.
dochop. HaxoxaeHve B npupose,
Cnoco6bl NONyYeHUs, U3nYeckme n
XMMUYeCcKune cBoMCTBa. dochuabl v
(hocmH. OKenabl dhocgopa,
opTooctopHas KACNOoTa 1 ee CoJN.
\Memadgpocghopras u nupoghocghopnas
Kuciomol, pocpopucmas u
docchoprosamucmas kuciomol.
MpumeHeHWe hocdopa 1 ero CoeMHEHNIA.
docopHble ya0bpeHns. Y Tnepos.
HaxoxxaeHne B npupoae, cnocoosl
nony4veHuns, YUNYecKne N XMMmyeckmne
cBoncTBa. OKcuapl

XapakTepunsosaTtb BANSAHKE
HEMETA/INIOB N UX COeMHEHNI Ha
YKNBbIE OPraHn3Mbl; ONUCbIBaTb
MPUMEHEHWE B pa3/InyHbIX 061aCTAX
MPaKTUYECKOW AeATeNbHOCTH
yesioBeka.

[MoATBepXKAaThb CyLLeCTBOBaHNe
reHeTUYEeCKOM CBA3N MeXay
HeopraHM4yecKUMu BeLLLeCTBaMM C
MOMOLLbHO YPaBHEHWIA
COOTBETCTBYHOLLMX XUMUYECKNX
peakumi.

[MpoBOANTL peakuun,
MOATBEPXAtOLLME KaueCTBEHHbI
COCTaB BeLLECTB; pacro3HaBaTb
OMbITHLIM NYTEM aHWOHbI,
MPUCYTCTBYHOLLME B BOAHbIX
pacTBopax.

Hab6ntogatb 1 onucbiBatb
1eMOHCTPALNOHHbIA 3KCNEPUMEHT;
CaMOCTOATE/IbHO N1aHMPOBATb,
MPOBOAUTbL M ONMCbIBaTb XUMUYECKNI
9KCNepuMeHT (1abopaTopHbIE OMbITbI U
NpakTuyecKune paboTbl); NPeACTaBNsATb
pe3ynbTaTbl XMMUYECKOTO
9KCMepuMeHTa
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yrnepoga() n (1V), yronbHasa Kucnora u
ee conun. MNprmeHeHKe yrneposa u ero
COEIUHEHNIA.

KpeMHuiA. HaxoxxaeHve B Npupose,
CNoco6bI NONyYeHNUs, PU3nYecKune n
XMMUYecKme ceoricTBa. OKCcng KpeMHus!
V), KpeMHMeBast KUCNOTa, CU/INKATI.
[MpUMeHeHNe KPEMHUA 1 ero CoeAVHEHNIA.
CTekno, ero nosy4yeHune, BuAbl CTEKON.
3KCHepHMeHTaJIbeIe METOAbI U3YICHHUSA
BelIEeCTB M UX NMPeBPaIleHUI:

« [leMoHcTpaunn:

- 006pasLbl HeMeTasNOoB;

ropeHue cepbl, hocopa, XKenesa,
MarHus B KUC/OPOJe.

« JTabopaTopHbIe ONbITbI: - KAYECTBEHHbIE
peakunn Ha HeopraHMyeckue NoHbI U
KaT1OH BOAOPOAaA;

- NOSly4YeHne 1 cobunpaHme rasos.

« [paKTnYecKne paboTbl:

Ne 4. PelLieHMe aKcnepuMeHTa/IbHbIX 3a4a4
Nno Teme «[ aforeHbl»;

Ne 5. PeLLieHMe akcnepMMeHTa/IbHbIX 3a4a4
no Teme «Cepa 1 ee cCoeUHEHUA.

B hopme 3anmcu ypaBHEHWIA
COOTBETCTBYIOLLMX peakuuii n fenatb
BbIBO/bl Ha MX OCHOBE.

CrneposaTb NpasuiaM Mnosib30BaHuUs
XMMUYECKOI Nocyaom 1
nabopaTtopHbIM 060PYyA0BaHNEM.
MpoBOANTL BbIYUCIEHUS MO
YPaBHEHMSAM XMMUYECKMX PeakLnia.
CamocCToATe/IbHO NIaHNPOBATH U
OCYLLECTB/IATb CBOIO MO3HaBaTe/lbHYHO
[eATeIbHOCTb; MPUHMMATL aKTUBHOE
y4acTune B rpynnoBoi yuebHoi
NeaTe/lbHOCTU
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No 6. PeLLeHMe aKCnepyMeHTa/IbHbIX 3afay
o Teme «A30T 1 (hocdop 1 nx
COeIMHEHMS.

« PacuéTHble 3agauu:

- BbIYMCNEHME MACChl BELLLECTBA N
06beMa rasoB Mo N3BECTHOMY KOJIMYECTBY
BeLecTBa, Macce UM 06bemMy OA4HOr0 13
YUYaCTBYHOLLMX B peakLn BELLECTB;

- BblUMCNIEHME MacChl (06beMa,
KOMMYeCcTBa BELLECTBA) NPOAYKTOB
peakuuu, ecniv O4HO U3 BELLLECTB MeeT
npuMecy;

- BbluMCNIEHME MacChl (06beMa,
KOMMYeCTBa BELLECTBA) NPOAYKTa peakuuu,
eC/ OflHO U3 BELLECTB aHo B BUfE
pacTBopa C onpefeneHHoOM MaccoBOW A0NeN
PacTBOPEHHOTO BELLECTBA;

- BblYMCNEHME BbIX0a MPOAYKTa peakumm
OT TEOPETMYECKM BO3MOXHOIO

2.2

MeTannbl

14

MonoxeHne MeTannoB B MeproanyecKon
CUCTEME XMMUYECKUNX 3/1EMEHTOB.
OCO6EeHHOCTM CTPOEHMS 3/IEKTPOHHBIX
060/104eK aTOMOB METa/1/10B.
PacnpocmpaHeHue XumudeckKkux

DJ1IeMEHMO8-MEeMAalio8 6 3eMHO Kope.

PacKpbIBaTb CMbIC/ M3y4YaeMblX
MOHATUI (BbIAENATb UX XapaKTepHbIe
MPU3HaKKN) U NPUMEHATb 3T MOHATNS
Mpwn onmncaH1Mn cocTaea U CTPOEHUA
HeopraHMyecKnx BeLLecTB, 414
00BACHEHNA OTAEe/bHbIX ()aKTOB
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O6uine hr3nyecKmne CBONCTBA METa/I/OB.
MpyMeHeHWe MeTasNoB B 6bITY, MpUpoae 1
TexHuKe. Cnnasbl MeTa/10B.
ANEKTPOXNUMUYECKUNIA PAL HANPSXKEHUI
meTan1o0B. O6LLMe Cnocobb! NOMyYeHNS
MeTaJINI0B: r’MAPOMETaNYPrus,
MUPOMETAINYPIrUs, 3NEKTPOMETANINYPIUS.
[MoHATME 0 Koppo3un MeTasnoB. Cnocoob!
3alLUMTbI OT KOPPO3nK.

O6Las XxapaKTepncTKa MeTanioB 1A-
rpynnbl Mepruoanyeckoin cucTemMbl
XUMUYECKNX 3N1EMEHTOB. HaTpuil 1 Kanuii:
nonyyeHne, M3nYecKme n XMMn4eckmne
CBOICTBa, MPUMEHEHME NPOCTbLIX BELLECTB
N UX coeauHeHunin. ObLLas XapaKTepucTmka
meTtannos IA-rpynnbl Meproanyeckon
CUCTEMbI XMMUYECKMX 3/1IEMEHTOB. MarHui
N KasbLWiA: NonyyeHne, Gnnyeckmne n
XMMUYECKNe CBOMCTBA, NPUMEHEHNWE
MPOCTbIX BELLECTB U UX COEANHEHWIA.
»KecTKoCTb BOAbI M CNocobbl ee
yCTpPaHeHWs.

ANOMUHWIA: NONyYeHne, (U3NYECKUNE 1
XMMUYECKNe CBOMCTBA, NPUMEHEHNWE
MPOCTOro BELLECTBa U ero CoeAMHEHWA.
AM(OTEPHbIE CBOCTBA OKCKaa u

W ABMEHUNA.

O6BbACHATL 06LME 3aKOHOMEPHOCTM B
M3MEHEHMMN CBONCTB 3/IEMEHTOB -
METaJINI0B N UX COEAMHEHWUI C YHETOM
CTPOEHMSA UX aTOMOB Y NMOMOXEHUS B
MeproanyecKor CUCcTeMe XMMNYECKNX
anemeHToB . 1. MeHaeneeBa.
XapakTepn3oBaTb (ONUCbIBaTb) 06LLME
XVMUYEeCKNe CBOMCTBA METa/I/IOB, UX
BaXXHEMNLLNX COeIMHEHNIA,
NOATBEPXas 3TO onucaHue
npumepamm ypaBHeHNIA
COOTBETCTBYHOLLNX XUMUYECKNX
peakuuii; NPUMEHEHVe METaJI/I0B B
pasINyHbIX 06/1aCTAX NPAKTUYECKOM
NeaTeNlbHOCTI Ye/l0BeKa, a Takxke
MCNONb30BaHME UX AN CO34aHNS
COBPEMEHHbIX MaTepnasios 1
TexHonormin. OnNuncbIBaTh CNOCooObI
3alLUMTblI META/INI0B OT KOPPO3UMK.
PacKpbIBaTb CYLLHOCTb OKUCNTENbHO-
BOCCTaHOBUTE/IbHbIX PeaKLuii
MOCPeLCTBOM COCTaB/IEHUA

9M1EKTPOHHOI0 GaslaHca aTUX PeaKLWiA.
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rMAPOKCUAA aNlOMUHMS,

MAapoKCOKOMIMJIEKCHI alTIOMUHNA. O6u_|,a9|

XapaKTepucTnKa MeTasi/loB NOBOYHbIX
noarpynn (B-rpynn) Meproanyeckon
CUCTEMbI XMMUYECKNX 3/IEMEHTOB.
dun3nyeckme n XMMNYECKmne CBOMCTBA
XpOMa 1 ero coegnHeHnin. OKcnapl n
rngpokecunabl xpoma(r), (1) n (V).
Xpomartbl 1 AUXpomarbl, nx
OKUCNUTENbHbIE CBOMCTBA. [onyyeHne n
MPUMEHEHNE XpoMma.

dun3nyeckme n XMMNYeCKmne CBOMNCTBA
MapraHua v ero coeiMHeHnin. OCHOBHble
coeanHeHns mapradua (1), (1V), (VI) n
(VII). NMepmaHraHaTt Kanus, ero
OKUCNUTE/bHbIE CBOWCTBA.

dun3nyeckme n XMMNYECKmne CBOMCTBA
Kenesa n ero coegnHeHnin. OKcnapl,
ruapokcngbl n conv xxenesa() n (11).
[Mony4yeHne 1 NPUMEHEHNE XXene3a U ero
CMNaBoB.

Megfb: nosyyeHue, hnsnmyeckme n
XMMUYECKMe CBOMCTBA, MPUMEHEHME
MPOCTOro BeLLEeCTBa U ero CoeAMHEHNMN.
LIMHK: nonyyeHwue, nsmnyeckme n
XMMUYEeCKNe CBOWCTBA, NPUMEHEHWE

[MpoBOAUTL peakuunu,
MOATBEPXKAAOLLME XapaKTEPHbIe
CBOICTBA U3y4YaeMblIX BELLECTB,
pacno3HaBaTtb OMbITHLIM MYTEM UOHbI
MeTa1/10B, NPUCYTCTBYIOLLME B BOAHbIX
pacTBopax.

[MpOBOANTL 1 OMUCHIBATb XMMUYECKNIA
9KCMepPUMeHT (NabopaTopHble OMbITbI U
npakTuyeckue paboTbl); NPeACTaBNATb
pe3ynbTaTbl XMMUYECKOTO
9KCrepurmeHTa B (oopMe 3arnmcu
YPaBHEHWNIA COOTBETCTBYHOLLMX
peakuunin 1 genaTb BbIBOAbI HA UX
OCHOBE.

CrepoBatb NpasuniaM Mnosib30BaHuUs
XMMUYECKOI NOCyaon 1
nabopaTopHbIM 060PYA0BaHUEM.
[MpOBOANTL BbIYUCIEHNSA MO
YPaBHEHMSIM XMMUYECKUX PeakLmia.
CamoCToATE/bHO MNaHUPOoBaTh U
OCYLLLeCTB/IATb CBOKO MO3HABATE/IbHYIO
NeaTeNlbHOCTb; MPUHMMATL aKTUBHOE
y4yacTue B rpynnoBou y4ebHow
NeaTe/lbHOCTU
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MPOCTOrO BELLECTBA M €ro COeAVHEHNIA.
AM(OTEPHbIE CBONCTBA OKCKAa U
rMAPOKCUAA LUMHKA, TMAPOKCOKOMIIEKCDI
LMHKa.

3KCHepI/lMeHTaJILHLIe METOAbI U3YICHUA
BEIECTB M UX MPEBPALLCHUNA:

« [leMOoHcTpaunn:

- Konnekuus «MeTtansbl U CNiaBbl»;

- B3aVIMO[ENCTBUE LLESTOYHbIX U
LLLe/IOYHO3eME/TbHbIX MEeTasI/I0B C BOAOWA
(BO3MOXKHO MCNO/Ib30BaHME
BUAeoMaTepranos).

- JlabopaTopHble ONbIThI:

- B3aVIMOJENCTBUE LLENTOYHbIX U
LLLeNI0YHO3EME/TbHbIX METAsINI0B C BOAOM
(BO3MOXKHO MCNO/Ib30BaHME
BMAEeOMaTepuanos);

- B3aMMOAENCTBUE MMAPOKCUA0B
a/TIIOMUHUS N LMHKA C pacTBOpaMm KUCoT
W LWENoYen;

- KayecTBeHHble peakLmn Ha KaTUOHbI
MeTas1/1oB.

« [pakTnyeckne paboThbl:

Ne 7. PelLeHMe aKcnepuMeHTa/IbHbIX 3a4a4
Mo Teme «MeTa/ibl FNaBHbIX NOAMPYMN»;
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No 8. PeLleHNe 3KCNepUMEHTa/IbHbIX 3afau
Mo Teme «MeTan/ibl NOGOYHBIX MOAMPYNN».
 PacyéTHble 3a1a4n:

- BblUMC/eHMe macchbl (06bema,
KOMMYeCTBa BELLECTBA) NPOAYKTa peakuuu,
eC/ OflHO U3 BELLECTB [aHo B BUfE
pacTBopa C onpeeneHHOM MaccoBOW A0Nel
pacTBOPEHHOrO BeLLECTBa, UIN UMeeT
NpUMecH;

- BblUMCNIEHME MacChl (06beMa,
KO/MMYeCTBa BeLLEeCTBa) NPOAYKTa peakuuu,
ec/ OfLHO U3 BeLLEeCTB aHo B BUfe
pacTBopa C onpeeneHHOM MaccoBOW f0nei
PacTBOPEHHOIO BELLIECTBA;

- BbIMMCNEHME BbIX0[a NPOAYKTa peakumm
OT TEOPETUYECKM BO3MOXHOIO

WToro no paspgeny 30
Pa3znea 3. Xumud u :Ku3Hb
3.1 |MeToabl N03HaHWA B 6 Posib XvMun B 0b6ecneyveHny yCToNUMBOro [PackpbiBaTb POSib XUMUW B PELLIEHNN

XUMUMN.
XNUMUSA U XKN3Hb

PasBUTMS YenoBeYecTBa. MoHSATME O
Hay4HbIX MeTofax No3HaHWs 1
METOZ0M0MMM Hay4YHOr 0 UCCeA0BaHNS.
Hayu4Hble NPUHLWMbLI OpraHu3aLmi
XMMMWYECKOro Nnpoun3BoACcTBa.
MpPOMbILLNEHHBIE CNOCOObI MOMTYyYeHMS

9HEPreTUYECKIX, CbIPbEBLIX U
9KO/I0rMYECKMX npobnem
4e/10BEYECTBA, ONUCLIBATb OCHOBHbIE
HanpaB/eHNA Pa3BUTMS XMMNYECKON
HayKWN 1 TEXHONOM UM,

MpyMeHATb NpaBuia 6e30MacHOro
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Ba>KHelLWMX BeLlecTB (Ha npumMepe
MPOM3BOACTBa aMMMaKa, CePHOM KUCNOTbI,
MeTaHoa). MNpoMbILLIEHHbIE COCO6LI
Mosly4YeHns MeTasl/loB 1 Cr/1aBoB.
XMMUYECKoe 3arps3HeHne OKPYKatoLLei
cpenbl U ero nocnefcTens. Ilpoorema
nepepabomku omxo008 u NoOOUHbIX
npooykmos. PONb XMMUK B 06ecneyeHnm
9HEPreTUYecKon 6e30nacHOCTU. TIpunyunet
«3enenou xumuuy.

XUMUS 1 3[0POBLE YeN0BeKa.
JlekapcTBeHHble cpeacTea. [pasuna
1CMO/Ib30BaHNA NEKapCTBEHHbIX
npenapatos. PO/b XMMWX B Pa3BUTUN
MeaULMHbI.

XuMmna nuwy. OCHOBHbIE KOMMOHEHTLI
nuww. MNuwyesBble 406aBKKU. Ponb XMmmumn B
obecneyeHnn NULLIEBOI 6e30MacHOCTW.
KocmeTunyeckne 1 napgroMepHble
cpeacTsa. bbiToBas xumusa. MNpasuna
6e30MacHOro 1Cnosib30BaHNA Npenaparos
ObITOBOIN XMW B NOBCEAHEBHOM YKU3HN.
XMusi B CTPOUTENLCTBE. BaxkHenLune
CTpouTENIbHbIe MaTepuasbl (LEMEHT,
6eToH). Npon3BOACTBO CTPOUTESIbHBIX
maTepuanos.

obpalLeHns C BeLLlecTBaMMm,
MCMO/Ib3yeMbIMW B MOBCELHEBHOM
YKN3HK; a TakKe npasuna 6e30nacHoro
MoBeAEHMS B LIENSIX COepeXxXeHus
3[10POBbS M OKPY>KaKOLLIEW NPUPOLAHOIA
cpefbl; NOHUMaTb OMAaCHOCTb
BO3[ECTBUA Ha XXMBble OPraHn3mbl
ornpefeneHHbIX BELLECTB, CMbIC
nokasarensa NAK, noacHATL Ha
npumepax crnocobbl YMeHbLUEHUS U
NpefoTBpaLLEHNS UX BPEAHOIO
BO3A€eNCTBUA. AHaIN3NPOBATb U
KPUTUYECKM OLIEHMBATbL MH(opMaLMIO,
CBSI3aHHYHO C XMMUYECKMMM
npoueccamvt 1 UX BUSHUEM Ha
COCTOSIHME OKPYXKatoLLIeN cpeabl.
icnonb3oBaTh NOJTyYeHHbIE 3HaHWA U
NpefcTaBeHns 0 cepax
eAaTeNIbHOCTU, CBS3aHHBIX C HAYKOW 1
COBPEMEHHbIMU TEXHO/IOTUAMMN, Kak
OCHOBY [1/151 OpMEeHTaLMK B BbIGOpe
CBOel byayLein npodeccMoHanbHOM
neaTeNnbHOCTU. cnonb3oBatb
CUCTEMHbIE XMIMUYECKNE 3HaHUS NS
0OBACHEHMS 1 NPOrHO3MPOBaHNA
AB/IEHWNI
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X1MUSA B CEIbCKOM X03ACTBE.
OpraHuyeckue n MUHepasbHble
Y106pEHMS.

HeopraHunyeckune matepumasbl
(KOHCTPYKLMOHHbIE MaTepuasibl, KPacku,
CTeK/10, Kepamuka). Matepuanbl ans
3/IEKTPOHMKMN. HaHOTeXHONOrMK

MMEIOLLNX eCTECTBEHHOHAYUHYHO
npupoay, NPOrHo3npoBaTth,
aHa/IM3MpoBaTh U OLIEHMBATH C
NO3NLMIA 3KONOTMYECKO
6e30MacHOCTY NOCNeACTBUA ObITOBOM U
MPOM3BOACTBEHHOW AEATENbHOCTH
4esloBeKa, CBSA3aHHOM

C NepepaboTKOW BELLECTB;
MCMO/b30BaTb MOMTYYEHHbIE 3HAHWA A1
MPUHATUA TPaMOTHBIX PeLLEHNI
Npo61emM B CUTYaLUSX, CBA3AHHbIX C
XUMUEN.

MpyvHUMaTb yyacTue B 06CYXAEHMM
NPo67eM XMMUYECKOI ©
9KO0/IOTMYECKOIN HanpaBNeHHOCTH,
BbICKa3blBaTb COOCTBEHHYHO NO3ULINIO
no npobneme n npegnarartb
BO3MOXXHbIE MYTW €€ peLleHuns

WToro no pasgeny

OBLLEE KOJIMYECTBO
YACOB N0 NrPOIrPAMME
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TEMATHYECKOE IIVIAHUPOBAHUE
12 KJIACC

HanmeHoBaHWe pa3fenos

No KonnyecTtso OCHOBHbIe BUAbI AeATeNIbHOCTHU
N TeM y4yebHOro [MporpaMMHOe cogepxxaHue
n/n 4acoB obyyaroLmxca
npegmeTa
Paznen 1. Teopernueckne 0CHOBbI XUMUM
1.1 | NeproanyecKnii 3aKOH 9

n MNepnognyeckas
cucTemMa XMMNYECKNX
3/1EMEHTOB

[.11. MeHaeneeBa

B CBETE CTPOEHMA aTOMOB

ATom. CocTaB aTOMHbIX A4ep.
XVMNYECKMNA aneMeHT. 3oTonbl.
KopnyckynapHno-60110801 0yanusm,
080UCMBEHHAS NPUPOOA INEKMPOHA.
CTpoeHwue 31eKTPOHHbLIX 060/104eK aTOMOB,
KB8AHMoOeble yucjia. 3HepreT|/|l-|eCK|/|e
YPOBHW 1 NOAYPOBHU. ATOMHbIE opbutani.
Knaccugpmkauma XMMUYeCKnX 3fIeMeHTOB
(5-, p-, d-, f - anemeHTbI). PacnpeaeneHue
9/IEKTPOHOB M0 aTOMHbIM Op6UTaNAM;
NPUHUUN MUHUMYMA IHEPSUU, NDUHYUN

[ laynu, npasuno Xynoa. QNEKTPOHHbIE
KOH(Mrypawmm atomMoB 3/1eMeHTOB | - 1V
NnepuoLoB B OCHOBHOM M BO30Y)XXAEHHOM
COCTOSIHMU, 3MIEKTPOHHbIE KOH(UTYypauum
MOHOB.

[Honusmue 06 JHepcUuu uoHusayuu, dIHepcuu
CpPOOCmBa K 3J1eKMpPOH).
ONEKTPOOTPULATENLHOCT.

MeproamyecKunin 3akoH u MNMepnognyeckas

PacKpbIBaTb CMbICN N3yYaeMblIX
MOHATUN (BbIAENSATb UX XapaKTepHble
MPU3HaKN) N NPUMEHATbL 3TN MOHATUA
NpW ONMUCaHUN COCTaBa N CTPOEHWUSA
BELLEeCTB, 419 00BACHEHMS OTAENbHbIX
(haKTOB ¥ ABNEHMIA. PacKpbIBaTb CMbIC/
nepuognyeckoro 3akoHa . .
MeHAeneesa 1 eMOHCTPUPOBATL Ero
CUCTEMAaTU3NPYIOLLY!HO,

0O BACHUTE/NIbHYHO 1 MPOTrHOCTUYECKYHO
(hyHKUMW. XapaKTepn3oBaTb
9/IEKTPOHHOE CTPOeHMe aToMOB (B
OCHOBHOM ¥ BO36YXAEHHOM
COCTOSIHMM) Y MOHOB XUMUYECKNX
9/1emMeHTOB 1 - 4 nepnoaoB 1 nx
Ba/IeHTHbIE BO3MOXXHOCTU, UCMO/b3Yy4
MOHATUSA 5-, p-, d-3/1EKTPOHHbIE
opbuTann, 3HEPreTUYECKMe YPOBHU.
OO6BACHATL 3aKOHOMEPHOCTY
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cucTeMa XMMnyeckux anemeHTos A.U.
MeHpeneesa. CBA3b Neprognyeckoro
3aKOHa 1 [epronyecKoin CUCTEMBI
XUMUYECKNX 3/IEMEHTOB C COBPEMEHHOI
TEopuein CTPOeHMs aTOMOB.
3aKOHOMEPHOCTN U3MEHEHNS CBOCTB
XUMNYECKMX 3/IEMEHTOB 1 06pa3yembIX
NMW NPOCTBIX U CNOXKHbIX BELLECTB MO
rpynnam v nepuogam. 3HayeHue
nepuognyeckoro 3akoHa .M.
MeHAeneesa.

3KCHepHMeHTaJILHLIe METOAbI U3YICHUA
BelIEeCTB M UX MPeBPaIeHUIA:

« [leMoHcTpaunn:

- BUbl Tabnumy «lMeproamyeckas cuctema
XUMWNYecKnx anemeHtos A.U.
MeHpeneesa»

N3MEHEHUSI CBONCTB XUMNYECKNX
9/IEMEHTOB U UX COeANHEHNIA NO
nepvogam v rpynnam Mepuroanyeckom
cuctembl . V. MeHaeneesa

1.2

. MHoroo6pasve BeLlecTB
CTpoeHue BelllecTBa

XUMUYecKas CcBsi3b. Buabl XMNYECKOM
CBSI3W: KOBaJ/IEHTHas, MOHHas,
meTanimyeckas. MexaHu3mbl 06pazoBaHus
KOBa/IEHTHOW CBA3U: 0OMEHHbII U
NOHOPHO-aKLENTOPHbIA. QHEPTUa U A/IMHA
cBsi3n. MoNgpHOCTL, HaNpPaBNeHHOCTb U
HaCbILLLAEMOCTb KOBa/IEHTHOW CBA3N.
KpaTHble cBA3K. BogopoHas CBA3b.

MeXXMoneKynsipHble B3aMOEACTBUS.

PacKpbiBaTb CMbIC/T U3yYaeMblX
MOHATUI (BbIAENSATH UX XapaKTepHble
MPW3HaKK) U NPUMEHSTb 3T NOHATUSA
MpV ONMCaHWUKM COCTaBa U CTPOEHNS
BELLLECTB, A8 06BACHEHMS OTAENbHbIX
(hakTOB 1 ABNEHMIA. ONpeaensTsb BUbI
XUMNYECKOI CBSA3W (KOBaNEHTHOW,
MOHHOW, MeTaINMYECKOW, BOJOPOAHOI)

B COeANHEHUAX, TUN
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BaneHTHOCTL U Ba/IEHTHbIE BO3MOXXHOCTU
aTOMOB. [ ubpuousayus amomHulx
opbumaneii. CBA3b 3N1EKTPOHHOW
CTPYKTYPbl MONEKY/ C UX FreOMETPUYECKUM
CTPOEeHMEM (Ha NpYMepe CoeMHEHWI
3/1EMEHTOB BTOPOr0 Nepuosa).
MpefcTaBneHne 0 KOMMNJIEKCHbIX
coefnHeHnax. CocTaB KOMM/IEKCHOMO
MOHa: KOMIM/IEKCO0bpa3oBaTeib, UraHapl.
KoopamnHaumoHHoe ymcno. HomeHknatypa
KOMMJIEKCHbIX COeAMHEHWIA. 3HaYeHne
KOMIMMEKCHBIX COeAMHEHWIA. TTOHATME O
KOOpAMHaUMOHHOM XuMnn. BelecTsa
MONEKYNIAPHOI0 U HEMOJIEKYNIAPHOTO
CTPOEHMS.

TUNbI KPUCTAININYECKUX PELLETOK
(CTpYKTYp) 1 CBOWMCTBA BeLecTB. MoHATHE
0 AMCMePCHbIX cuctemax. ICTUHHbIE
pacTeopsbl. [MpeacTaBneHne 0 KONNoUAHbIX
pacteopax. Cnocobbl BblpaXXeHWs
KOHLIEHTpaLW pacTBOPOB: MaccoBas [0NA
BeLLleCcTBa B pacTBope, MONApHas
KOHLUeHTpaums. HacblLeHHbIe 1
HeHacCbILLEHHble PacTBOpbI,
pacTBopMMOCTb. Kpuctannormaparsl.

KPUCTaININYECKOM PELLETKN
KOHKPETHOr 0 BELLEeCTBa.

OO6BbACHATL MexaH3M 06pa3oBaHusA
KOBa/IleHTHOW CBA3W (O6MEHHbIIA 1
[IOHOPHO-aKLENTOPHbINA).
OnpefensTb Ba/IeHTHOCTb M CTeMNeHb
OKMC/EHUS XMMUYECKMX 3NEMEHTOB B
COeIMHEHMSAX Pa3/IMYHOro cocTaBa.
OO6BACHATL 3aBUCMMOCTb CBOWCTB
BELLECTB OT BUAA XMMUYECKON CBA3N U
TNA KPUCTAINYECKOW PELLETKMN,
MpoBOANTL BbIYNCNEHMS C
MCNONb30BaHNEM MOHATUSA «MaccoBast
[10/191 BelLLleCTBa B pacTBope»
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Knaccugmkaumsa u HomeHKnatypa
HeopraHM4ecKmnx BeLLecTB.
3KCHepHMeHTaJIbeIe METOAbI U3YICHHUSA
BEIICCTB U UX npeBpameHnﬁ:

« [lemoHcTpaunn:

- MOAENN KPUCTa/IINYECKNX PELLETOK.
 PacyéTHble 3a1a4n:

- C 1CMO0/b30BaHNEM MOHATMIN «MaccoBas
1019 PaCTBOPEHHOI 0 BeLLleCTBa,
«MOJIAPHAsA KOHLEHTpaLUunsa»

1.3

BelyecTBa 1 XvMMu4yeckume
peakLuu1un B CBeTe
3/IEKTPOHHOI TeopuMn.

14

Knaccugpukaums XMMnYecknx peaxkuui B
HEOopraHM4ecKol 1N opraHNYecKom XMMmu.
3aKOH COXpaHeHMA MacCbl BeLLEeCTB; 3aKOH
COXpaHeHus 1 NpeBpaLleHns 3Heprum npu
XUMNYECKMX peakumsax. Tennosble

3 heKTbl XMMUYECKUX peaKkLuii.
Tepmoxvmuyeckme ypaBsHeHUsi. CKOpOCTb
XUMUYECKOI peakLumn, ee 3aBUCUMOCTb OT
Pa3INYHbIX PaKTOPOB. [OMOreHHbIe U
reTeporeHHble peakumm. Katanms u
KaTa/sim3aTopbl.

O6paTrMble 1 HeobpaTMble peakLun.
XMUMUYecKoe paBHoBecne. KoHCTaHTa
XMUMNYECKOT0 paBHoBecKA. dakTopsl,
BAINAOLLIME HA NONOXEHUE XMMUYECKOro
paBHOBeCUA: TemMnepartypa, 4aB/eHmne

PacKpbIBaTb CMbIC/T U3yYaeMblX
MOHATUI (BbIAENATb MX XapaKTepHbIe
MPW3HaKM) U NPUMEHSTb 3TN NOHATUSA
MpV onMcaHuKM cocTaBa U CTPOEHNS
BELLECTB, /15 06bACHEHNS OTAENbHbIX
(haKTOB 1 SIBNEHWIA.
KnaccmgpuumpoBaTb XMMMUYECKme
peakuun No pasnyHbIM Npr3HaKam
(uncny 1 cocTaBy pearvpyroLmx
BELLECTB, TEMNJI0BOMY 3(MEKTY
peakuumn, N3MEHEHUIO CTEMNEHEN
OKWC/IEHUA 3M1EMEHTOB, 06PaTUMOCTH,
y4acTUIO KaTanmsatopa v T.1.);
CaMOCTOATE/IbHO BblGUpaTb OCHOBaHMS
N KPUTEPUK AN Knaccugurkaumm
XUMUYECKNX
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N KOHLEHTpaL MM BELLLECTB, Y4aCTBYOLLNX B
peakuun. MpuHuun Jle LWatensbe.
SNeKTpoNUTMYecKas auccounaums.
CuvnbHble 1 cnabble 3M1eKTPonTbl. CTeneHb
avccoumaunn. Honnoe npoussedenue
600b1. Cpefla BOAHbIX pacTBOPOB:
KUCNOTHasA, HeMTpasibHas, LLeNoYHas.
BopgopoaHsblin nokasatens (pH) pacTeopa.
Mmaponus conei. Peakumm MOHHOIO
obMeHa.
OKMCNNTENbHO-BOCCTAaHOBUTE/bHbIE
peakunun. CTeneHb OKUCEHUS.
OKucnnTenb U BOCCTaHOBUTESb. INMpoLiecchl
OKWC/IEHNS N BOCCTAHOB/IEHUS.
BaxxHeiLme okucnnTenn um
BOCCTaHOBUTeNN. MeToz 31eKTPOHHOI0
banaHca. AMeKTPon3 PacTBOPOB U
pacnnaBoB BeLLEeCTB.
3KCHepHMeHTaJILHLIe METOAbI H3YyUYCHUHA
BEIECTB M UX NPEBPALCHHN:

« leMoHCTpauun:

- pa3noxXeHue Nepokcuia Bo40poaa B
NPUCYTCTBUM KaTasim3aTopa.

« JTabopaTopHble OnbITbl:

- NpOBefeHVe peakLUuii NOHHOro 06MeHa;
peakLmi.

OO6BACHATL 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKMX peakLnii ¢
YYETOM UX IHEPTETUYECKMX
XapaKTepUCTUK, XapaKTep U3MEHEHNUS
CKOPOCTM XMMUYECKOI peakunn B
3aBMCMMOCTM OT Pas3/IMYHbIX PaKTOpPOB,
a TaKkXKe XapakTep CMeLLeHNS
XMMMUYECKOr0 paBHOBECUSA NOA,
BAIVSIHNEM BHELLIHWX BO3/[EACTBUNA
(NpuHUMn fe LWaTenbe).

PacKpbIBaTb CYLUHOCTb: OKUCUTENIbHO-
BOCCTaHOBUTE/IbHbIX peaKkuuid
MocpeACcTBOM COCTaB/eHUS
9NIEKTPOHHOI0 6anaHca aTUX peakuuii;
peakUnii MIOHHOro 0bMeHa NyTem
COCTaB/IEHUS NX MOMHbIX U
COKpPALLEHHbIX MOHHBIX YpaBHEHWI;
peakuuii rmaponunsa, peakumi
KOMIieKcoobpa3oBaHus (Ha npumepe
rMAPOKCOKOMM/IEKCOB LMHKA U
TIOMUHUSA).

MpoBOANTL 1 ONUCHIBATb XMMUYECKNIA
9KCNEepUMEHT: onpeseneHne cpeabl
BOJHbIX PacCTBOPOB BELLECTB;
npoBefeHne
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- ONpejeneHne cpeabl PacTBOPOB BELLECTB
C MOMOLLbIO YHUBEPCA/IbHOIO NHAMKATOpA.
« [paKTUYecKne paboTbl:

Ne 1. BnvsHue pa3nnyHbIX (hakTopoB Ha
CKOPOCTb XMMUYECKOI peakuuu;

Ne 2. BnusHue pa3nnyHbIX (hakTopoB Ha
MO0XeHne XMMNYECKOro PaBHOBECUS;

Ne 3. XrMunyeckune peakuumn B pacTsopax
9/1EKTPO/INTOB.

« PacyéTHble 3agaum:

- pacuéTbl Macchbl BeLlecTsa Uim o6bema
rasos no M3BeCTHOMY KO/NMYeCTBY
BelLecTBa, Macce UM 06bemy 04HOro n3
Y4aCTBYHOLLNX B peakunn BeLLECTB,;

- BbIYMC/IEHME MACCOBOI J0/IN U
MOJISIPHON KOHLIEHTpaLMK BeLecTBa B
pacTBope,;

- BblUMCNIEHME MacChl (06beMa,
KO/IMYeCTBa BELLEeCTBa) NPOAYKTa peakumm,
ec/i1 OfHO M3 BELLeCTB AaHO B BMAE
pacTBopa C onpefenieHHOM MacCcoBOW A0NEN
pacTBOPEHHOIO BeLLlecTBa

peakuuii NOHHOro 0bMeHa; n3yyeHue
BIMSIHWA Pa3/INYHbIX (haKTOPOB Ha
CKOPOCTb peakLM1il 1 NonoXeHue
XMMUYECKOr0 paBHOBECUS.

CnepoBaTb NpaBuiaM Nosb30BaHS
XMMUYECKOI Nocyaom 1
nabopaTopHbIM 060pYA0BaHUEM.
MpeacTaBnATh pesynbrarhl
XMMUYECKOI0 3KCMepUMeEHTa B (hopme
3anncy ypaBHEHWUIA COOTBETCTBYHOLLIMX
peakuuii n genatb BbIBOAbI Ha UX
OCHoBe. MpoBOAUTb BbIYUCNEHMS: C
MCMNOJIb30BaHNEM MOHATUSA «MaccoBas
11019 BeLLleCTBa B pacTBOpPE», a Takxke
MO YpaBHEHMSIM XUMUYECKNX PeaKL 1A,
B TOM YuC/e TEPMOXMMUYECKME
PaCYéThI

WToro no pasgeny

32
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Pasznea 2. Heopranuyeckasi Xumus

2.1

HemeTannbl N nx
coeNHeHns

16

[MonoxeHne HemeTanN10B

B Mepuroanyeckor cucTeMe XMMUYECKMX
anemeHToB [.1. MeHneneesa n 0COGEHHOCTH
CTPOeHMs NX aTOMOB. PU3NYECKMe CBONCTBA
HeMeTaInoB. ANNOTPONUA HeMeTa/IoB (Ha
npuMepe Knciopoaa, cepbl, hocgopa u
yrnepoga). Bogopoga. MNony4yeHwne, usnyeckme
N XMMUYEeCKNe CBOWCTBa (peakuuu ¢ MeTaniamu
N HeMeTa/1laMK, BOCCTaHOB/IEHNE OKCUAO0B Y
coneit). Frmapnabl. TONAVBHbIE 3/1EMEHTBI.
"anoreHbl. HaxoxkaeHve B npupoge, cnocoobl
Nony4veHns PU3nNYecKme n XMMmyeckmne
CBOCTBA.

"anoreHoBOAOPO/bI. BaxkHelLwne
KNCNOPOoACOoAepXKalume CoeJMHEHNS rasioreHoB.
JTabopaTopHbIe 1 NPOMbILLIEHHbIE CNOCOObI
NoNy4YeHns ranoreHoB. NprYMeHeHNe raioreHoB
N UX COeUHEHWI.

Kuncnopon, 030H. JTabopaTopHble 1
MPOMbILLIEHHbIE CNOCO6bI NOYYeHNS
Kncnopoga. ®usmyeckme n XMMm4eckue
CBOWCTBA KMC/I0pO/a 1 030Ha; UX NPUMEHEHNE.
OKcunibl 1 Nepokcnipbl.

Cepa. HaxoxpaeHwe B npupoge, crnocoobl
Noy4YeHns, PU3NYECKME N XUMUYECKNe
csoricTea. CepoBogopoa, Cynbghuabl.

PacKpblBaTb CMbIC/T N3y4aeMblX NOHATUI
(BbIAENATL UX XapaKTepHble NPU3HaKKN)
M NPUMEHSATb 3TN MOHATUA NPU
OnucaHuM coCTasa U CTPOEHWS BELLECTB,
A1 06 bACHEHMS OTAENbHbIX (DAKTOB U
ABNEHNIN. OOBACHATL 06LLIME
3aKOHOMEPHOCTW B U3MEHEHW CBOWCTB
HEMETa/I/IOB U UX COEANHEHUI C YYETOM
CTPOEHMSA UX aTOMOB W MOOXEHUSA B
[MepvoanyecKon cnucteme XMMNUYECKNX
anemeHToB . . MeHaeneesa.
XapaKkTtepr3oBaTh (ONMCbIBaTh) 06LLMe
XVMUYECKNe CBOMCTBA HEMETaINIOB, UX
BaXXHEMLLMX COeIMHEHWIA, MOATBEPXKAAs
9TO OnucaHve NpMMepamMmn ypaBHeHW
COOTBETCTBYHOLLMX XUMUYECKNX
peakumi.

CocTaBnAaTb YpaBHEHNS OKUCIUTENTIbHO-
BOCCTaHOBUTE/IbHbIX pPeaKLuuii 1
peakLnin MIOHHOro 0bmeHa 1 pacKpbIBaTb
NX CYLLHOCTb C MOMOLLbIO 3/1EKTPOHHOIO
banaHca N NOHHbIX YPaBHEHWUM.
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Okcmapl cepbl(1V) n (VI). CepHuctaa u
CepHas KUC/IOTbl U UX COMN.

OC06eHHOCTM CBOWCTB CEPHOM KMUCNOTbI.
MpuMmeHeHWe cepbl 1 eé coeANHEHWIA. A3O0T.
HaxoxaeHwne B npupoge, crnocoosl
MoslyYeHns, PU3NYECKMEe N XUMUYECKME
cBourcTBa. AMMMaK, HATpUAbl. OKCuibl
a3oTa. A30TnCTast U a30THast KUCNOTbI U UX
conn. Oco6eHHOCTM CBOCTB a30THOM
KUCNoTbI. MNprMeHeHMe a3oTa 1 ero
COefIMHeHWI. A30THbIE YA00pEHNS.
dochop. HaxoxaeHve B npupose,
Cnoco6bl NONyYeHUs, U3nYeckme n
XMMUYeCcKune cBoMCTBa. dochuabl v
(hocmH. OKenabl dhocgopa,
opTooctopHas KMCNoTa 1 ee Conu.
\Memadgpocghopras u nupoghocghopnas
Kuciomol, pocpopucmas u
docchoprosamucmas kuciomol.
MpumeHeHWe hocdopa 1 ero CoeMHEHNIA.
docopHble ya0bpeHns. Y Tnepos.
HaxoxxaeHne B npupoae, cnocoosl
nony4veHuns, YUNYecKne N XMMmyeckmne
cBoncTBa. OKcuapl

XapakTepunsosaTtb BANSAHKE
HEMETA/INIOB N UX COeMHEHNI Ha
YKNBbIE OPraHn3Mbl; ONUCbIBaTb
MPUMEHEHWE B pa3/InyHbIX 061aCTAX
MPaKTUYECKOW AeATeNbHOCTH
yesioBeka.

[MoATBepXKAaThb CyLLeCTBOBaHNe
reHeTUYEeCKOM CBA3N MeXay
HeopraHM4yecKUMu BeLLLeCTBaMM C
MOMOLLbHO YPaBHEHWIA
COOTBETCTBYHOLLMX XUMUYECKNX
peakumi.

[MpoBOANTL peakuun,
MOATBEPXAtOLLME KaueCTBEHHbI
COCTaB BeLLECTB; pacrno3HaBaTb
OMbITHLIM NYTEM aHWOHbI,
MPUCYTCTBYHOLLME B BOAHbIX
pacTBopax.

Hab6ntogatb 1 onucbiBatb
1eMOHCTPALNOHHbIA 3KCNEPUMEHT;
CaMOCTOATE/IbHO N1aHMPOBATb,
MPOBOAUTbL M ONMCbIBaTb XUMUYECKNI
9KCNepuMeHT (1abopaTopHbIE OMbITbI U
NpakTuyecKune paboTbl); NPeACTaBNATb
pe3ynbTaTbl XMMUYECKOTO
9KCMepuMeHTa
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yrnepoga() n (1V), yronbHasa Kucnora u
ee conun. MNprmeHeHKe yrneposa u ero
COEIUHEHNIA.

KpeMHuiA. HaxoxxaeHve B Npupose,
CNoCco6bI NONyYeHNUs, PU3NYecKune u
XMMUYecKme ceoricTBa. OKCcng KpeMHus!
V), KpeMHMeBast KUCNOTa, CUNKATI.
[MpUMeHeHNe KPEMHUA 1 ero CoeAVHEHNIA.
CTekno, ero nosy4yeHune, BuAbl CTEKON.
3KCHepHMeHTaJIbeIe METOAbI U3YICHHUSA
BelIEeCTB M UX NMPeBPaIleHUI:

« [leMoHcTpaunn:

- 006pasLbl HeMeTasNOoB;

ropeHuve cepbl, pocopa, XKenesa,
MarHus B KUC/OPOJe.

« JTabopaTopHbIe ONbITbI: - KAYECTBEHHbIE
peakunn Ha HeopraHMyeckue NoHbI U
KaT1OH BOAOPOAaA;

- NOSly4YeHne 1 cobunpaHme rasos.

« [paKTnYecKne paboTbl:

Ne 4. PelLieHMe aKcnepuMeHTa/IbHbIX 3a4a4
Nno Teme «[ aforeHbl»;

Ne 5. PeLLeHMe akcnepMMeHTaIbHbIX 3a4a4
no Teme «Cepa 1 ee cCoeUHEHUA.

B hopme 3anmcu ypaBHEHWIA
COOTBETCTBYIOLLMX peakuuii n fenatb
BbIBO/bl Ha MX OCHOBE.

CrneposaTb NpasuiaM Mnosib30BaHuUs
XMMUYECKOI Nocyaom 1
nabopaTtopHbIM 060PYyA0BaHNEM.
MpoBOANTL BbIYUCIEHUS MO
YPaBHEHMAM XMMUYECKMX PeaKLMia.
CamocCToATe/IbHO NIaHNPOBATH U
OCYLLECTB/IATL CBOIO MO3HaBaTelbHYHO
[eATeIbHOCTb; MPUHMMATL aKTUBHOE
y4acTune B rpynnoBoi yuebHoi
NeaTe/lbHOCTU
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No 6. PeLLeHMe aKCnepyMeHTa/IbHbIX 3afay
o Teme «A30T 1 (hocdop 1 nx
COeIMHEHMS.

« PacuéTHble 3agauu:

- BbIYMCNEHME MACChl BELLLECTBA N
06beMa rasoB Mo 1N3BeCTHOMY KOJIMYECTBY
BeLecTBa, Macce UM 06bemMy OA4HOr0 13
YUYaCTBYHOLLMX B peakLn BELLECTB;

- BblUMCNIEHME MacChl (06beMa,
KOMMYeCcTBa BELLECTBA) NPOAYKTOB
peakuuu, ecniv O4HO U3 BELLLECTB MeeT
npuMecy;

- BblYMCMEHME Maccbl (06bema,
KOMMYeCTBa BELLECTBA) NPOAYKTa peakuuu,
eC/ OflHO U3 BELLECTB aHo B BUfE
pacTBopa C onpefeneHHoOM MaccoBOW A0NeN
PacTBOPEHHOTO BELLECTBA;

- BblYMCNEHME BbIX0a MPOAYKTa peakumm
OT TEOPETMYECKM BO3MOXHOIO

2.2

XNMUNYECKUe 3/1eMeHTbI-
MeTasNbl

14

MonokeHne mMeTannoB B MeproanyecKol
CUCTEME XMMUYECKUNX 3/1EMEHTOB.
OCO6EeHHOCTM CTPOEHMUS 3/IEKTPOHHBIX
060/104eK aTOMOB METa/1/10B.
PacnpocmpaHeHue XumudeckKkux

DJ1IeMEHMO8-MEeMAalio8 6 3eMHO Kope.

PacKpbIBaTb CMbIC/ M3y4YaeMblX
MOHATUI (BbIAENATb UX XapaKTepHbIe
MPU3HaKKN) U NPUMEHATb 3TN MOHATUSA
Mpwn onmncaH1Mn cocTaea U CTPOEHUA
HeopraHMyecKnx BeLLecTB, A5
00BACHEHNA OTAEe/bHbIX ()aKTOB
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O6uine hr3nyecKne CBOMCTBA METa/I/IOB.
[MpuMeHeHWe MeTaINoB B ObITY, MpUpPoe v
TexHuke. Cnsasbl METa//10B.
ANEKTPOXNMUYECKUNIA PAL HANPSXKEHUI
meTa10B. O6LLMe Crocobbl NoMyYeHUs
MeTa/1/I0B: TMAPOMETAIYPrus,
MUPOMETANINYPIrUs, 3NEKTPOMETANINYPIUS.
lMoHATME 0 Koppo3umn meTasnos. Cnocobbl
3aLMTbl OT KOPPO3UW.

O6Las XxapaKTepncTKa MeTanioB 1A-
rpynnbl Mepruoamnyeckoin cucTemMbl
XUMUYECKNX 3/1eMEHTOB. HaTpuin 1 Kanuii:
nony4veHune, onm3nyeckKmne n XMMMYecKme
CBOICTBa, NPUMEHEHME NPOCTbLIX BELLECTB
N MX coeauHeHmnin, ObLLaa XapaKTepucTmka
meTtannos IIA-rpynnbl Meproanyeckon
CUCTEMbI XMMUYECKNX 3/1IeMeHTOB. MarHui
N KaNbUWIA: NONyyeHne, pusnyeckme un
XMMUYECKNe CBOMCTBA, NPUMEHEHNWE
MPOCTbIX BELLECTB U UX COEANHEHWA.
»KecTKoCTb BOAb! 1 Cnocobbl ee
yYCTpPaHeHWs.

ANOMUHUIA: NONyYeHne, PU3nNYecKme u
XMMUYECKMNe CBOMCTBA, NPUMEHEHNWE
MPOCTOro BELLECTBa U ero CoeAMHEHWA.
AM(OTEPHbIE CBONCTBA OKCUAA U

N ABNEHNA.

OOBACHATL 06LME 3aKOHOMEPHOCTM B
N3MEHEHWW CBOICTB 3/1EMEHTOB -
MeTa//I0B U UX COEANHEHWIA C YYETOM
CTPOEHNS X aTOMOB W MOJIOXEHNSA B
MeproanyecKor cucTeMe XMMUYECKMX
anemeHToB [. . MeHaeneesa.
XapakTepun3osaTb (ONUcbIBaTb) 06LLMe
XUMWYECKME CBOMNCTBA META/II0B, NX
BaXXHENLLNX COeIMHEHWNA,
MOATBEPXKAAs 3TO ONUCaHNe
npumMepaMn ypaBHEHW
COOTBETCTBYHOLLMX XMMUYECKNX
peakuuii; NpUMeEHeHNe MeTaNNOB B
Pa3/IMYHbIX 06/1aCTAX NPaKTUYECKOM
NeaTeNbHOCTI YeI0BEKa, a TakKe
MCMOMb30BaHME UX NS CO3AaHWS
COBPEMEHHbIX MaTepuasnos U
TeXHONorni. ONucbIBaTb CNOCOOBI
3aLlMTbl META/I/IOB OT KOPPO3UN.
PacKpbIBaTb CYLWHOCTb OKUCNTENBHO-
BOCCTaHOBMTE/bHbIX PeaKkunid
MocpeAcTBOM COCTaB/eHUS
9/IEKTPOHHOI0 GanaHca 3TUX peakumi.
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rMAPOKCUAA aNlOMUHMS,

MAapoKCOKOMIMJIEKCHI alTIOMUHNA. O6u_|,a9|

XapaKTepucTnKa MeTasi/loB NOBOYHbIX
noarpynn (B-rpynn) Meproanyeckon
CUCTEMbI XUMUYECKNX 3/1EMEHTOB.
dun3nyeckme n XMMNYECKmne CBOMCTBA
XpOMa 1 ero coegnHeHnin. OKcnapl n
rngpokecunabl xpoma(r), (1) n (V).
Xpomartbl 1 AUXpomarbl, nx
OKUCNUTENbHbIE CBOMCTBA. [onyyeHne n
MPUMEHEHNE XpoMma.

dun3nyeckme n XMMNYeCKmne CBOMNCTBA
MapraHua v ero coeiMHeHnin. OCHOBHble
coeanHeHns mapradua (1), (1V), (VI) n
(VII). NMepmaHraHaTt Kanus, ero
OKUCNUTE/bHbIE CBOWCTBA.

dun3nyeckme n XMMNYECKmne CBOMCTBA
Kenesa n ero coegnHeHnin. OKcnapl,
ruapokcngbl n conv xxenesa() n (11).
[Mony4yeHne 1 NPUMEHEHNE XXene3a U ero
CMNaBoB.

Megb: nosyyeHue, (hnunyeckme n
XMMUYECKMe CBOMCTBA, MPUMEHEHME
MPOCTOro BeLLEeCTBa U ero CoeAVHEHUN.
LIMHK: nonyyeHwue, nsmnyeckme n
XMMUYEeCKNe CBOWCTBA, NPUMEHEHWE

[MpoBOAUTL peakuunu,
MOATBEPXKAAOLLME XapaKTEPHbIe
CBOICTBA U3y4YaeMblIX BELLECTB,
pacno3HaBaTtb OMbITHLIM MYTEM UOHbI
MeTa1/10B, NPUCYTCTBYIOLLME B BOAHbIX
pacTBopax.

[MpoBOANTL 1 OMUCHIBATb XMMUYECKNIA
9KCMepPUMeHT (NabopaTopHble OMbITbI U
npakTuyeckue paboTbl); NPeACTaBNATb
pe3ynbTaTbl XMMUYECKOTO
9KCrepurmeHTa B (oopMe 3arnmcu
YPaBHEHWNIA COOTBETCTBYHOLLMX
peakuunin 1 genaTb BbIBOAbI HA UX
OCHOBE.

CrepoBatb NpasuniaM Mnosib30BaHuUs
XMMUYECKOI NOCyaon 1
nabopaTopHbIM 060pYA0BaHUEM.
[MpOBOANTL BbIYUCIEHNSA MO
YPaBHEHMSIM XMMUYECKUX PeakLmia.
CamoCToATE/bHO MNaHUPOoBaTh U
OCYLLLeCTB/IATb CBOKO MO3HABATE/IbHYIO
NeaTeNlbHOCTb; MPUHMMATL aKTUBHOE
y4yacTue B rpynnoBou y4ebHoiA
NeaTe/lbHOCTU
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depnepanbHas paboyast nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIA YPOBEHb)

MPOCTOrO BELLECTBA M €ro COeAVHEHNIA.
AM(OTEPHbIE CBONCTBA OKCKAa U
rMAPOKCUAA LUMHKA, TMAPOKCOKOMIIEKCDI
LMHKa.

3KCHepI/lMeHTaJILHLIe METOAbI U3YICHUA
BEIECTB M UX MPEBPALLCHUNA:

« [leMOoHcTpaunn:

- Konnekuus «MeTtansbl U CNiaBbl»;

- B3aVIMOJENCTBWE LLE/TIOYHbIX U
LLLe/IOYHO3eME/TbHbIX MEeTasI/I0B C BOAOWA
(BO3MOXKHO MCNO/Ib30BaHME
BUAeoMaTepranos).

- JlabopaTopHble ONbIThI:

- B3aVIMOJENCTBUE LLENTOYHbIX U
LLLeNI0YHO3EME/TbHbIX METAsINI0B C BOAOM
(BO3MOXKHO MCNO/Ib30BaHME
BMAEeOMaTepuanos);

- B3aMMOAENCTBUE MMAPOKCUA0B
a/TIIOMUHUS N LMHKA C pacTBOpaMu KUCOT
W LWENoYen;

- KayecTBeHHble peakLmn Ha KaTUOHbI
MeTas1/1oB.

« [pakTnyeckne paboThbl:

Ne 7. PelLeHMe aKcnepuMeHTa/IbHbIX 3a4a4
Mo Teme «MeTa/ibl FNaBHbIX NOAMPYMN»;
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No 8. PeLleHNe 3KCNepUMEHTa/IbHbIX 3afau
Mo Teme «MeTan/ibl NOGOYHBIX MOAMPYNN».
 PacyéTHble 3a1a4n:

- BblUMC/eHMe macchbl (06bema,
KOMMYeCTBa BELLECTBA) NPOAYKTa peakuuu,
eC/ OflHO U3 BELLECTB [aHo B BUfE
pacTBopa C onpeeneHHOM MaccoBOW A0Nel
pacTBOPEHHOrO BeLLECTBa, UIN UMeeT
NpUMecH;

- BblUMCNIEHME MacChl (06beMa,
KOMMYeCTBa BELLECTBA) NPOAYKTa peakuuu,
ec/ OfLHO U3 BeLLEeCTB aHo B BUfe
pacTBopa C onpefeneHHOM MaccoBOW A0NeN
PacTBOPEHHOIO BELLIECTBA;

- BbIMMCNEHME BbIX0[a NPOAYKTa peakumm
OT TEOPETUYECKM BO3MOXHOIO

WToro no paspgeny 30
Pa3znea 3. Xumud u :Ku3Hb
3.1 |MeToabl N03HaHWA B 6 Posib XMy B 06ecneveHnn yCToMumMBOro [PackpbliBaTb pPOJib XUMUW B PeLLEHNN

XUMUMN.
XNUMUSA U XKN3Hb

PasBMTMS YenioBeYecTBa. MoHATHME O
Hay4HbIX MeTofax No3HaHWs 1
METOZ0M0MMM Hay4YHOr 0 UCCeA0BaHNS.
Hayu4Hble NPUHLWMbLI OpraHu3aLmi
XMMMWYECKOro Nnpoun3BoACcTBa.
MpPOMbILLNEHHBIE CNOCOObI MOMTYyYeHMS

9HEPreTUYECKIX, CbIPbEBLIX U
9KO/I0rMYECKMX npobnem
4e/10BEYECTBA, ONUCLIBATb OCHOBHbIE
HanpaB/eHNA Pa3BUTMS XMMNYECKON
HayKWN 1 TEXHONOM UM,

MpyMeHATb NpaBuia 6e30MacHOro
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Ba>KHelLWMX BeLlecTB (Ha npumMepe
MPOM3BOACTBa aMMMaKa, CePHOM KUCNOTbI,
MeTaHoa). MNpoMbILLIEHHbIE COCO6LI
Mosly4YeHns MeTasl/loB 1 Cr/1aBoB.
XMMUYECKoe 3arps3HeHne OKPYKatoLLei
cpenbl U ero nocnefcTens. Ilpoorema
nepepabomku omxo008 u NoOOUHbIX
npooykmos. PONb XMMUK B 06ecneyeHnm
9HEPreTUYecKon 6e30nacHOCTU. TIpunyunet
«3enenou xumuuy.

XUMUS 1 3[0POBLE YeN0BeKa.
JlekapcTBeHHble cpeacTea. [pasuna
1CMO/Ib30BaHNA NEKapCTBEHHbIX
npenapatos. PO/b XMMWX B Pa3BUTUN
MeaULMHbI.

XuMmna nuwy. OCHOBHbIE KOMMOHEHTLI
nuww. MNuwyesBble 406aBKKU. Ponb XMmmumn B
obecneyeHnn NULLIEBOI 6e30MacHOCTW.
KocmeTunyeckne 1 napgroMepHble
cpeacTsa. bbiToBas xumusa. MNpasuna
6e30MacHOro 1Cnosib30BaHNA Npenaparos
ObITOBOIN XMW B NOBCEAHEBHOM YKU3HN.
XMusi B CTPOUTENLCTBE. BaxkHenLune
CTpouTENIbHbIe MaTepuasbl (LEMEHT,
6eToH). Npon3BOACTBO CTPOUTESIbHBIX
maTepuanos.

obpalLeHns C BeLLlecTBaMMm,
MCMO/Ib3yeMbIMW B MOBCELHEBHOM
YKN3HK; a TakKe npasuna 6e30nacHoro
MoBeAEHMS B LIENSIX COepeXxXeHus
3[10POBbS M OKPY>KaKOLLIEW NPUPOLAHOIA
cpefbl; NOHUMaTb OMAaCHOCTb
BO3[ECTBUA Ha XXMBble OPraHn3mbl
ornpefeneHHbIX BELLECTB, CMbIC
nokasarensa NAK, noacHATL Ha
npumepax crnocobbl YMeHbLUEHUS U
NpefoTBpaLLEHNS UX BPEAHOIO
BO3A€eNCTBUA. AHaIN3NPOBATb U
KPUTUYECKM OLIEHMBATbL MH(opMaLMIO,
CBSI3aHHYHO C XMMUYECKMMM
npoueccamvt 1 UX BUSHUEM Ha
COCTOSIHME OKPYXKatoLLIeN cpeabl.
icnonb3oBaTh NOJTyYeHHbIE 3HaHWA U
NpefcTaBeHns 0 cepax
eAaTeNIbHOCTU, CBS3aHHBIX C HAYKOW 1
COBPEMEHHbIMU TEXHO/IOTUAMMN, Kak
OCHOBY [1/151 OpMEeHTaLMK B BbIGOpe
CBOel byayLein npodeccMoHanbHOM
neaTeNnbHOCTU. cnonb3oBatb
CUCTEMHbIE XMIMUYECKNE 3HaHUS NS
0OBACHEHMS 1 NPOrHO3MPOBaHNA
AB/IEHWNI
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X1MUSA B CEIbCKOM X03ACTBE.
OpraHuyeckue n MUHepasbHble
Y106pEHMS.

HeopraHunyeckune matepumasbl
(KOHCTPYKLMOHHbIE MaTepuasibl, KPacku,
CTeK/10, Kepamuka). Matepuanbl ans
3/IEKTPOHMKMN. HaHOTeXHONOrMK

MMEIOLLNX eCTECTBEHHOHAYUHYHO
npupoay, NPOrHo3npoBaTth,
aHa/IM3MpoBaTh U OLIEHMBATH C
NO3NLMIA 3KONOTMYECKO
6e30MacHOCTY NOCNeACTBUA ObITOBOM U
MPOM3BOACTBEHHOW AEATENbHOCTH
4esloBeKa, CBSA3aHHOM

C NepepaboTKOW BELLECTB;
MCMO/b30BaTb MOMTYYEHHbIE 3HAHWA A1
MPUHATUA TPaMOTHBIX PeLLEHNI
Npo61emM B CUTYaLUSX, CBA3AHHbIX C
XUMUEN.

MpyvHUMaTb yyacTue B 06CYXAEHMM
NPo67eM XMMUYECKOI ©
9KO0/IOTMYECKOIN HanpaBNeHHOCTH,
BbICKa3blBaTb COOCTBEHHYHO NO3ULINIO
no npobneme n npegnarartb
BO3MOXXHbIE MYTW €€ peLleHuns

WToro no pasgeny

OBLLEE KOJIMYECTBO
YACOB N0 NrPOIrPAMME
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KPUTEPUI 1 HOPMbI OLIEHKY 3HAHUH OBYUYAIOIIIUXCS

1. OueHka ycTHoro oteeta. OTMeTKa «5»: - OTBET MOJIHbIN 1 NPaBW/bHBIA HA OCHOBaHMM NU3YYeHHbIX TEOPUIA; - MaTepua
N3MI0XKEH B ONPee/IeHHON IOTMYeCKOi Nocief0BaTe/lbHOCTU, INTEPATYPHbIM A3bIKOM; - OTBET CaMOCTOSTe/IbHbIA. OTBET «4»; -
OTBET MOJIHbIA U NPaBUIbHBIA HA CHOBAHWUW M3YYeHHbIX TEOPUIA; - MaTepuast N3/0XEH B ONpeae/ieHHOM NI0rMyecKoi
rnocnefoBaTesIbHOCTU, NMPU 3TOM JOMYLEeHbI Be-TPY HECYLLECTBEHHbIE OLLUNMOKM, UCNpaBieHHble Mo TpeboBaHMo yuntens. OTMeTKa
«3»: - OTBET MO/IHbIIN, HO NPW 3TOM JONYLLEHa CYLLECTBEHHAsA OLLUMOKA UM OTBET HEMOJHbIN, HECBA3HbIN. OTMETKa «2»: - NpK
0TBeTe 06HaPY>XXEHO HEMOHMMaHME YYalMMCA OCHOBHOIO COZePXKaHNa y4ebHOro matepumana unmn gonyLieHbl CyLLEeCTBEHHbIE
OLUMOKK, KOTOPbIE YHaLLMIACH He MOXKET MUCNPaBUTb MPY HAaBOAALLMX BONpPOCaxX yunTens, oTcyTcTeme oTeeTa. 1. OueHka
3KCNEePUMEHTa/IbHBIX YMEHWiA. - OLeHKa CTaBUTCS Ha OCHOBaHWMM Hab/IO4eHMS 3a yYalLUMMUCA U MUCbMEHHOI0 O0TYeTa 3a paboTy.
OTMmeTKa «5»: - paboTa BbINO/IHEHA NO/IHOCTbLIO U NPaBW/IbHO, CAeNaHbl NPaBu/ibHble HABMOLEHNSA U BbIBOAbI; - 3KCNEPUMEHT
OCYLLLECTB/IEH MO MNJIaHy C y4eTOM TEXHMKM 6e30MacHOCTM 1 Npasui paboTbl C BeLLLeCTBAMU 1 0060pYyA0BaHMEM,; - MPOSAB/EHbI
OpraHn3auyoHHO - TPYAOBbIe YMEHWS, NOALEPXKMBAKOTCA YMCTOTa paboyero mecrta v nopsAok (Ha cTone, 3KOHOMHO UCMO/b3YHTCH
peakTuBbl). OTMETKa «4»: - paboTa BbIMO/IHEHA NPaBWU/LHO, CAeNaHbl NPaBu/bHbIE HABMOAEHNSA U BbIBOAbI, HO MPKU 3TOM
3KCNEepPUMEHT NPOBEAEH He MOTHOCTLIO UV A0NYLLEeHbI HECYLLECTBEHHbIE OLLUMOKK B paboTe C BelecTBamu U 060pyA0BaHUEM.
OTmMeTKa «3»: - paboTa BbIMNO/IHEHA NPABU/IbHO HE MEHee YeM HarosIoBUHY WK [ONYLLEHa CYLLIECTBEHHAA OLLIMOKaA B X0/e
3KCnepuMeHTa B 06bACHEHUN, B OPOPM/IEHNM paboThbl, B COBMHOAEHNM NPaBU TEXHUKM 6e30MacHOCTY Ha paboTe C BelecTBamum 1
060pyfoBaHMEM, KOTOPas UCNPaB/AeTca Mo TpeboBaHuIo yuntens. OTMeTKa «2»: - fonyLeHbl Ae (U 60/1ee) CYLeCTBEHHbIE
OLLUMOKKM B XOAe€: 3KCMEPUMEHTa, B 00bACHEHUN, B 0hopMIeHUN paboTbl, B COB/OAEHMM NPaBU/T TEXHMUKK 6e30MacHOCTH Mpu
paboTe ¢ BellecTBaMu 1 060pYyA0BaHEM, KOTOPbIE YUaLLMIACA HE MOXKET MCNPaBUTL JaXe Mo TPeboBaHMIO yunTens; - paboTta He
BbINO/IHEHA, Y YYaLLerocs OTCYTCTBYET SKCMepUMeHTa/IbHble yMeHUs. 3. OueHKa YMeHWIA peLlaTh pacyeTHble 3a4aqm. OTMeTKa «5x»:
- B JIOTUYECKOM PACCY>KAEeHUMN U PELLEHUN HET OLINOOK, 3afa4a peLleHa paumroHanbHbIM cnoco6oM; OTMETKa «4»: - B JIOrMYECKOM
PaCCY>KEeHUN U PELLEHUA HET CYLLECTBEHHBIX OLUMOO0K, HO 3a/ja4a peLleHa HepaLuoHa/IbHbIM CNOCO60M, Uv JonyLeHo He 6osee
[BYX HECYLLECTBEHHbIX OLUNOOK. OTMETKA «3»: - B IOTUYECKOM PACCY>KAEHUUN HET CYLLECTBEHHbIX OLUMOOK, HO JoMnyLleHa
CYLLIECTBEHHAs OLLUMOKa B MaTeEMaTMYeCKMX pacyeTax. OTMeTKa «2»: - UMEETCA CYLLECTBEHHbIE OLUNOKM B NOrMYECKOM
PacCcy>XAeHNUN U B PELEHNW. - OTCYTCTBME OTBETA Ha 3adaHme. 4. OueHKa MUCbMEHHbLIX KOHTPO/bHbLIX paboT. OTMeTKa «5»: - OTBET
MOSHbIV 1 NPaBUIbHbIA, BO3MOXHA HECYLLLECTBEHHAA OLIMOKA. OTMETKA «4»: - OTBET HEMOJHbIA UK AONYLLEHO He 60ee ABYX
HECYLLIECTBEHHbIX OLIMO0OK. OTMeTKa «3»: - paboTa BbINO/IHEHA HE MeHee YeM Hamnos10BUHY, A0NYLLEHA OfHA CYLLeCTBEHHas
OLIMOKa M Npu 3TOM ABe-TPWN HeCyLLeCTBEHHbIe. OTMETKA «2»: - paboTa BbINO/IHEHA MEHbLLE YeM HarnoN0BUHY WU COAEPXUT
HECKO/IbKO CYLLIECTBEHHbIX OLUMOOK. - paboTa He BbIMo/IHeHa. Mpy OLeHKe BbINOSIHEHNS MMCbMEHHOW KOHTPO/IbHOW paboThbl
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depnepanbHas paboyast nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIA YPOBEHb)

HeobX0AMMO yunTbIBaTh TPe6OBaHMSA eAMHOr0 opdorpaduyeckoro pexxuma. 5. OueHka TeCTOBbIX paboT. TecTbl, COCTOSLLME U3
MATU BOMPOCOB MOXXHO UCMO/b30BaTh MOC/e NU3yYeHNs Kaxkaoro marepuana (ypoka). Tect n3 10—15 Bonpocos Ucnonb3yeTcs ans
NepuoamnYeckoro KoHTpons. TecT n3 20—30 BONpPoCcoB HeOOXOAMMO M1CMO/b30BaTh A/19 MTOFOBOro KOHTPOsA. MNpu oueHnBaHUM
MCMO/b3YeTCA CeayoLwas WKkana: A1d Tecta U3 NAaTy BOMPOCOB © HET OLLUMOOK — OLeHKa «5»; » 0Ha OLLNOKA - OLEHKA «4»; ¢ ABe
OLLUMOKM — OLeHKa «3»; * TP OLUMOKN — oLeHKa «2». [ng Tecta 13 30 Bonpocos: ¢ 25—30 npaBu/ibHbIX 0TBETOB — OLEHKA «5»;
* 19—24 npaBu/ibHbIX OTBETOB — OLIEHKa «4»; » 13—18 npaBu/ibHbIX OTBETOB — OLIEHKA «3»; ® MeHbLUe 12 npaBu/ibHbIX OTBETOB
— OLEeHKa «2». 6. OueHKa pethepaTta. PedpepaT OLEHMBAETCA MO CNeAytoLLMM KPUTEPUAM: * COO/IOAEeHME TPEO60BaHNIA K ero
0(hopM/IEHNIO; * HEOOXOAMMOCTb M AOCTATOUHOCTb [/19 PAaCKPbITUA TeMbI NPUBEAEHHONM B TEKCTE pedpeparta MHopMaLmK; ¢ yMeHme
obyuyatoulerocs cB0604HO n3naratb OCHOBHbIE MAEN, OTPaXXeHHbIe B petepaTe; * CNOCOOHOCTL 06YyYatoLWEerocs NoHATb CYTb
3ajaBaeMblX YsieHaMK1 aTTecTalMOHHOW KOMUCCHUM BOMPOCOB U CHOPMY/IMPOBATb TOUHbIE OTBETHI Ha HUX. POPMbI U CpefCcTBa
KOHTpoNa CTPYKTYPHbIV 3/1eMeHT Paboueld nporpammbl «@OpMbl 1 CPeACcTBa KOHTPO/IS» BK/IKOUYAET CUCTEMY KOHTPOIMPYHOLLMX
MaTepranoB (KOHTPO/IbHbIE 1 N1ab0paTopHble PaboThl) A5 OLEHKN OCBOEHMS LLKO/IbHUKaMK NIaHUPYEMOro CoAepXKaHus. TeKCTbl
KOHTPO/IbHbIX 1 MPaKTUYECKUX paboT npunaratoTcs.

IIIkana nepecyera NPOLEHTOB BHINOJIHEHUS TECTOBON UM KOHTPOJIbHOM PadoThI
B OTMETKY 110 NATHOA/UIbHOM 1IKaJIe
100% - 90% - «5»
89% - 70% - «4»
69% - 50% - «3»
49% - 0% - «2»

YYEBHO-METOANUYECKOE OBECIHHEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» Xumug, 9 knacc / MabpuensH O.C., Octpoymos W.I"., Cnagkos C.A., «/3patenbctBo M «[pocselueHmne» 2024r

Xunmwg, 10 knacc / MabpuensH O.C., Octpoymos W.I"., Cnagkos C.A., «/3patensctBo M «[pocselueHme» 2024r

Xumwg, 11 knacc / MabpuensH O.C., Octpoymos W.I"., Cnagkos C.A., «/3patensctBo M «[pocselueHme» 2024r
METOANUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. O. C. l'abpuensH, I" .I". JibicoBa «Xnmusi MeToanyeckoe nocobue — 6a3oBblil ypoBeHb» - M.: Apota 2022 rog.

2. 0. C. lNabpmensH, N. I .Octpoymos, «O6LLaa XNMNA B TeCcTax, 3afadax, ynpakHeHusax. 11 knace» — M.: [ipoda, 2023 rog.
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3. O..C. labpmensH, M. H. bepe3knH, A .A .Ywakosa «Xummus 11 knacc: KOHTposibHble 1 NMPOBEPOYHbIE PaboTbl K YHEOHMKY». —

M.: Apoda, 2021 r.
4.0 .C.TabpuensH, I'. T'. JlbicoBa, A. I'. BBefieHCKas «Xumus 11 Knacc: HactonbHas KHura ana yuntens». Yacte 1 — M.: ipoda,

2019 rog.
5. 0. C. labpmensH, . T .Jlbicoa, A. I". BBefileHcKasa «Xumma 11 knacc: HactonbHas KHUra gnsa yumtens». Yacts 2 — M.: ipoda,

2022 rog.

6. O. C .MabpmensH, IN. B. PeweTtos, N .I" .OcTpoymoBa «3agaym no XMmunmn 1 cnocobbl nx petleHmns» - M.: «Apodax», 2021rog.
7. B.I'. feHncoa «Xummsa 11 Knacc noypoyHble nnaHbl no yuyebHuky O .C. MabpuensHa, I'. I .JlbicoBoii» - Bonrorpag» Yuntenb
2018ron.

8. M. A .Ps60Ba, Y. FO .HeBckas, P. B. J/IMHKO «TecTbl No Xxumnn 11 Knacc», - M.: 9k3ameH, 2019r.

9. O. C. l'abpmensH, N .I". OcTpoymoB «XMMUYECKNIA IKCNEPUMEHT B LWKOe 11 Knace»; - M.: Apoda. — 2019 roa.
HMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru Mazeta «Xumus» 1 canT gna yumTens «A ngy Ha ypoK XvMMumns»

http://him.1september.ru EgnHas konnekums LIOP: MpegmeTHan Konnekunsa « XmmMms»
http://school-collection.edu.ru/collection/chemistry ECTeCTBEHHO-HayUHble 3KCMEPUMEHTbI: XuMUsi. Konnekumsi POCCUIACKOro
06LLe06pa3oBaTe/IbHOro noprasna

http://experiment.edu.ru AIXMMWK: cant J1.KO. Annk6epoBoii

http://www alhimik.ru Bcepoccuiickas onMmnuaa WKOMbHUKOB N0 XMMUK

http://chem.rusolymp.ru OpraHuyeckas XMMus: 3NeKTPOHHbIA YY4eOHUK AN CPeaHel LUKONbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMWUW: 3/IEKTPOHHbIN Y4eOHMK

http://www hemi.nsu.ru OTKpbITbIA Koniemk: Xumus

http://www.chemistry.ru AncTaHLMOHHas 0IMMMIMaLa N0 XUMUMW: TENEKOMMYHUKaLMOHHbIA 06pa3oBaTe/ibHbIN MPOeKT
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