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HOACHUTEJIBHASA 3AIIMCKA

Pabouasi mporpamMmma o XMMUHU Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O0
oOpa3zoBanuu B Poccuiickoii ®enepanumn», TpeObOBaHUN K pe3yJibTaTaM OCBOCHHUS
benepanbHOI oOpazoBarenbHON IPOTrpaMMBbl CpEeaHEro o01ero
obpazoBanusi(POIl COO), npencraBieHHbIX B DeaepanbHOM TOCYJapCTBEHHOM
oOpazoBarensHoM ctangapre COO, c¢ yuérom KoHuenmuu npenogaBaHus
yueOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
@denepanyy, peanu3yOIIMX OCHOBHbIE 00Opa3oBaTelibHblE IPOrpaMMBbl, H
OCHOBHBIX ToNIOkeHU «CTpaterun pas3BuTusi BocnuTanus B Poccuiickoit
Odeneparuu Ha niepuon 10 2025 roma» (Pacmopsbkenue I[IpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha ypOBHE YIIIyOJNIEHHOTO H3Y4YEeHHsI 3aHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHoro ooOpaszoBanus ywammxcsa 10-11 xmaccos.
N3yuenue mnpeamera, pealuM3yemMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npo@uibHOr0 0Oy4YeHHs, MPU3BAaHO OOecneunTh 00IEe00pa30BATENbHYI0 U
OOIIEKYJIBTYPHYIO TOJATOTOBKY BBIMIYCKHUKOB IIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KH3HU B COIUYME, a TAKXKe s
MPOJIOJKEHU O0y4YeHUs B OpraHu3anusax MnpodeccuoHaNIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS ABJISIETCS OJJHON U3 IPUOPUTETHBIX JUCLMIUIVH.

B mnporpamme no XHMMHM Ha3HAuY€HUE MpeaMeTa «XUMUS» IOIy4aeT
noJpoOHYI0 ~ MHTEPIPETAlMi0 B  COOTBETCTBUM C  OCHOBOIIOJATAIOIIMMHU
nonoxkernusimu GI'OC COO o B3auMOOOYCIIOBIEHHOCTU II€JI€H, COAEpKaHMUS,
pe3ynbTaToB OOy4eHHs]T M TpeOOBAaHUN K YPOBHIO MOJArOTOBKH BBIITYCKHUKOB.
CBHUETENBECTBOM TOMY SIBJISIFOTCS CJIEIYIOLIME BBIIOJHIEMBIE TPOrPaMMON IO
XUMUU (PYHKIIHUH:

e HMH(QOPMALMOHHO-METOAMYECKAs, peaau3aluus KOTOpOH oOecreurBaeT
MOJIyYeHUE NPEICTaBICHUA O LENsAX, COJAepKaHUM, OOUIEd cTpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHS 00YYarOIIMUXCS CPEJICTBAMU MIpeIMeTa,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-TUIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHNE: MPUHLMIIOB CTPYKTYpPUPOBAHUS W MOCIEI0BATEIbHOCTU
U3y4YeHUs Y4eOHOTro MaTrepuasa, KOJIMYECTBEHHBIX U KauyeCTBEHHBIX €ro
XapaKTePUCTUK; TOIXO0J0B K (OPMHUPOBAHUIO COACPKATEIHHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa3oBaTENbHBIX JOCTHXKEHUN OOYyYarolluxcsi B
paMKax HWTOTOBOM aTrTecTauud B (QOpME €IUHOTO TOCyAapCTBEHHOTO
9K3aMEHa M0 XUMUHU.

[Iporpamma aJig yriryOI€HHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIIMBAaeT MHBApPUAHTHOE IMPEIMETHOE COJEp)KaHue, 00sS3aTeabHOe
JUIST W3Y4YeHUST B paMKax OTACNbHBIX Mpoduiel, mnpeaycMaTpuBacT
pacnpeneieHue M CTPYKTypUpPOBaHHWE €ro Mo KjaccaMm, OCHOBHBIM
COJIep>KaTeNIbHBIM JIMHUSM/pa3ienam Kypca;

e Ja€T MpPUMEpPHOE paclpeesieHne Y4eOHOro BpPEMEHH, PEKOMEHIYyEeMOIo
JUTSl U3YUYEHUS OTJEIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIO0BATEIbHOCTh H3Y4YEHUs Yy4eOHOTO
MaTepuaia ¢ y4€TOM JIOTUKH MOCTPOCHMS Kypca, BHYTPUIPEIMETHBIX H
MEXIPEAMETHBIX CBSA3EH;

e N1aéT METOJMYECKYI0 MHTEPIIPETALNIO LENEH U 3a]a4 U3yYEHUs MIPEeaMETa
Ha yTiyOJEHHOM YpOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmiero oOpa3oBaHUs, COJAEPKATEIbHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX pPEe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOU
MIPOrpaMMBbl CpPEIAHETO o01ero oOpazoBaHuUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKKe C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHBIX JEHUCTBUNA  OOyYarolerocs IO OCBOCHHIO
COJIep KaHMs IPEeIMETA.

ITo BceM Ha3BaHHBIM MO3ULHKAM B MNpOrpamMMe MO XUMHUHU MNPEeayCMOTpPEHA
MIPEEeMCTBEHHOCTh € OOY4YE€HHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIEro
oOpazoBaHus. 3a TpeferaMd YCTAHOBJIEHHOM MpOrpaMMol MO  XUMHUHU
o0s13aTeNbHON (MHBApUAHTHOW) COCTABJISIONIEH COJEp)KaHUS Y4eOHOTO TMpeaMeTa
«Xumus» OCTa€Tcsi BO3MOKHOCTb BBIOOpa €ro BapHATHUBHOM COCTaBIISIONLIEH,
KOTOpasi J0JDKHA OMPENENsThCS B COOTBETCTBUM C HANPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjoxkeHusmMu PIOC COO o
Ha3HAYEHUU TPEIMETOB 0a30BOT0 M yIIyOJEHHOTO YPOBHEH B CHCTEME
mudepeHIIMPOBAHHOTO O0yYEeHHUsI Ha YPOBHE CpEeIHEro oO0Iiero o0pa3zoBaHMs
XUMHUSI Ha YpOBHE YINIyOJEHHOIO M3YyYEHMs HANpaBlIE€H Ha pealu3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  MOJYYEHUS XUMHUYECKOTO
oOpa3oBaHMsI B paMKaX M3yYEHHUS CHEIUAIbHBIX €CTECTBEHHO-HAYUYHBIX H
XUMHUYECKUX JIMCUUILIMH B By3aX M OpraHu3alUsaX CpeAHero npodheccuoHaIbHOro
oOpa3zoBanus. B 3Toll CBs3M H3ydeHHE MpeaMeTa «XHUMHs» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacllUpeHue U  yIrIyOJeHHe TEOpeTUYECKOW U
IPAKTUYECKON MOATOTOBKH 00yYarouuxcsi, BEIOpaBIINX ONPEACIEHHBIA MPOPUITH
oOy4eHHUsl, B TOM YUCJIE C MePCIEKTUBOM MOCIEAYIOMIETr0 NOJyYeHHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3anusax npodeccruoHasbHOro oopasoanus. Hapsaay c atum,
B cBere TpedoBanuii ®I'OC COO k mIaHUpyeMbIM pe3yjabTaTaM OCBOCHUS
benepanbHON 00pa3oBaTENIbHONW MPOTPAMMBI CpPEAHEro 001Iero oOpa3oBaHUS
U3y4yeHue ImnpeameTa «XuMHUS» OPHUEHTHUPOBAHO TaKKe Ha pelleHue 3ajay



BOCITUTAHUS U COIMAILHOTO Pa3BUTHUSI OOYyYaloOmUXCs, HA (POPMUPOBAHUE Y HUX
OOIIEMHTEIUIEKTYaJIbHbIX YMEHHUM, YMEHHM pallMoHalu3alui y4eOHOTO Tpynaa |
0000IIEHHBIX CHOCOOOB  JIESITEIBHOCTH, HWMEIOIMMX MEXIUCIUTIIINHAPHBIN,
HAJIMPEIMETHBIA XapaKTeEP.

CocraBnsitomuMu ipemeTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO HM3yYCHHUS
ABIIAIOTCSL YIUIyON€HHbIE Kypchl — «Opranudeckass xumus» ©u «OOmas wu
HeopraHudeckas xumus». [Ipu onpeneneHun noaxon0B K 0TOOPY U CTPYKTYpPHOUH
OpraHu3alid COAEPKAHUSA STUX KypCOB B MPOrpaMMe IO XHUMHH 332 OCHOBY
npuHaTel Tofokerust GI'OC COO o pasnuuusx 0a30BOro u yriayOiaEHHOTO
YpOBHEW M3yUYeHUs MIPEAMETA.

OcHoBY coaepkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpPraHUYecKasi XUMHUs COCTaBIs€T COBOKYMHOCTb MPEAMETHBIX 3HAaHUU U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs MpeaMera. JTa CUCTEMa
3HAHUM TMOJy4YaeT OmpeneiaEHHOEe TEeOPETHYECKOe OMOJHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOMTH CYIIECTBEHHO OONbIIMH 00BEM  (PaKTOIOTHUYECKOrO
Marepuana. Tak, Ha YriayOJn€HHOM YypOBHE H3yuY€HHUs MpeAMeTa obecnedyeHa
BO3MOXKHOCTh 3HAQYHMTEILHOTO YBEIWYEHUs OOBEMAa 3HAHUNA O XUMHUYECKUX
AJIEMEHTaX U CBOMCTBaX HMX COEJUHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHUS
MPEACTABICHUM O CTPOEHUHM BELIECTBA, XUMUYECKON CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKAHUS PeaKifii, pacCMaTPUBAEMbIX C TOUKH 3PEHUS XUMUYECKOU KUHETUKHU
U TepMOJMHAMUKU. M3ydyeHue nepuoanueckoro 3akoHa u llepuoanueckon
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB O0azupyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUUYECKUX MPEJCTABICHUSIX O CTPOCHUHU aToMa. XUMUUYECKas CBS3hb
OOBSACHAETCS ¢ TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUN Npu €€ 00pa3oBaHUU U
pa3pylieHnH, a TaKKe ¢ TOYKH 3peHHUS MEXaHU3MOB e€ oOpa3oBaHus. M3yueHue
TUMIOB ~ peakuuid  JomojHseTcs  (HOPMUPOBAHMEM  MpEACTaBIeHUHM 00
ANEKTPOXUMHUYECKUX IMpoIeccax U ANEKTPOIU3E PACILIABOB U PACTBOPOB BEIIECTB.
B kypce opraHm4eckoil XMMHUHU NPU PACCMOTPEHHHM PEAKIMOHHOM CIOCOOHOCTH
COCIMHEHUN yaenseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIUi.

Oco0oe 3HayeHWE HMEEeT TO, YTO Ha COJEpPKAHHE KYpCOB XUMHUU
YIIIyOJEHHOTO YPOBHS U3YYEHHMSI JJIs KJIIACCOB ONPEAEIEHHOTO NMPOopuiIs (TJIaBHbIM
oOpazoM Ha WX CTPYKTYpy U XapakTep JONOJHeHWA K OOIel cucreme
NPEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXKHBIE MpeaMeThl. Tak, Halpumep,
B COJCpPKaHUU MpeaMeTa JJis KJIaCCOB XMMMKO-(U3UYECKOro Mpodusis 00JbIIoe
3HauY€HHUE OyIyT MMETh AJIEMEHThl yueOHOro marepuana mno oduied xumuu. [lpu
M3YYEHUU TIpeJMeTa B JAHHOM Ciy4yae akIeHT OyJeT cjelaH Ha OOUTHOCTH
METOJIOB MO3HAaHMSI, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHass Teopusi (MOJEKyJsIpHas Teopus B (PU3HMKE), 3aKOHBI COXPAHCHUS



MacCbl M JHEPIUM, 3aKOHBI TEPMOJMHAMHUKM, IJIEKTPOJIN3A, IPEIACTABICHHUS O
CTPOECHHUH BEILIECTB U IPYTOE.

B TO ke BpeMs B COIEpXKaHUM IIpeAMETa JUId KJIAcCOB XUMUKO-
Oounosiornyeckoro npoduiis OONbIIUN yACNbHBIM BeC OyJeT UMETh OpraHuYecKas
xumus. B 3TOM  chmyuae mpepocTaBisieTcss  BO3MOXKHOCTH — JUIsl  OoJjee
OOCTOSITENIBHOTO ~ PACCMOTPEHMSI XMMUYECKOW  OpraHu3alMi  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOpPOM BXOISAT, K NPUMEpPY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMOUABL, OEJIKH, YTJIEBOAbI, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. lIpyu 3TOM 3HaHUA O cOCTaBe M CBOWCTBAX MPEACTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy>XaT OCHOBOWM [JIsi W3YYECHHUS
CYILLIHOCTH NpoueccoB (OTOCUHTE3A, IbIXaHUSI, TUILEBAPEHUS.

B nmane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIIEeHAyYHBIX METOJIOB MTO3HAHUS U OIBITa MPAKTUIECKOTO TPUMEHEHUS HAYIHBIX
3HAHUM H3y4eHHE MpeaMera «XuMus» Ha yriayOJE€HHOM YypOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMM MpEeAMETaMH, BXOJSUIMMU B COCTaB
npeaAMETHbIX obnactel «EcTecTBeHHO-HayuyHble NpeaMeTe», «Maremathka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydyenun y4yeOHOro mnpeamera «XUMHUS» Ha YIIyOJIEHHOM YpOBHE
TaKXke, Kak Ha YpOBHE OCHOBHOTO U CpeAHEro oo0Iiero oopasoBanus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEePBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKM XHMHU KakK o00JIacTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHUECKON
NEATEIbHOCTH YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOMW KYJIbTYpHI. Penienne
ATOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YyYEHHMS NpeAMETa MpPearoiaract
pean3annio TAKUX LEJIeH, KaK:

e (dopMupoBaHHE TPEACTABICHUI: O MaTepHAIbLHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSX U TIO3HABAEMOCTH SIBJIEHUW MIPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil poiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHIEHHMH  Ipoliem
HKOJIOTHYECKOM, IHEPTreTUIECKON U MHUIIEBON 0€30MaCHOCTH, B Pa3BUTUU
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPHAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
o0ecleyeHnn palrdoOHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYpbl YEJIOBEKAa, a TAaKKE IKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U PUPOIHON CPELIE;

e OCBOCHME CHCTEMBI 3HAHUW, JIKAIIUX B OCHOBE XUMHUYECKOU
COCTAaBJISIONIEH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa: (PyHIaMEHTaIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MNPOTEKAaHWS XMUMHUYECKHX PpEaKUul, O



XUMHAYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMaxX, 00 00ImuX
Hay4YHBIX MIPUHIIMIIAX XUMUYECKOTO MTPOU3BOJICTBA;

dbopmupoBaHue y 00yUarIIMXCs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKMX 3HAHUU 711 OOBACHEHUS
KIIFOYEBBIX HMJIEH M MpoOJIeM COBPEMEHHOM XHUMHH, JJII OOBSCHCHHS M
MIPOTHO3UPOBAHUSI SIBJICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAMOTHOTO pelieHus mpo0eM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJin3a U OIICHKH C MO3UIIMI SKOJIOTHYECKOM 0€30MacCHOCTH MOCIIEICTBUM
OBITOBOM M TPOM3BOJCTBEHHON JIEATECIHHOCTH 4YeJOBEKa, CBS3aHHOH C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U  IepepabOTKOU
BEIIICCTB;

yrilyOJieHue  MPEeJCTaBICHU O  HAy4yHbIX  METOJlax  [O3HaHU,
HEOOXOJMMBIX JIJII TPHOOpPETeHHS] YMEHHH OPHUEHTHPOBATHCS B MHpPE
BEIIECTB U OOBSICHEHUS XUMHUUYECKUX SBJICHUN, HMEIIIMX MECTO B
MIPUPOJIC, B MPAKTUYECKON JIEITEIHLHOCTH U TTOBCETHEBHOM JKU3HHU.

B mmane peanmzanuu TEpBOOYEPETHBIX BOCHUTATEIBHBIX W PAa3BUBAIOIINX
(GYHKIUNA TIETOCTHON CHUCTEMBI CPETHEro OOIIero oO0pa3oBaHUs MpPU U3YYCHUH
npeaqMeTa «XUMHS» Ha  YrIyONE€HHOM ypOBHE OCOOYIO  aKTyaJbHOCTh
NpUOOPETAIOT TaKUE IIETU U 3a/1a4H, KaK:

BOCIIUTaHWE YOESKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHA TPUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPETHUUECKUX H
MPUKIAAHBIX HMCCIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U [O3HAHUIO, CIHOCOOHOCTEH K
CAMOKOHTPOJII0O ¥  CaMOBOCHHTAaHHIO  HAa  OCHOBE  YCBOGHUSA
0O0IIEYeIOBEYECKUX IIEHHOCTEH;

pa3BUTHE IMO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYAIbHBIX U TBOPUYCCKUX
crocoOHOcTeW oOyuaronmxcs, (GopMHUpOBaHUE Yy HUX CO3HATEIHHOTO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOPA30BaHUIO Kak
YCJIOBHIO YCHEITHON MPo(dheCcCUOHATBHOM U 00IIECTBEHHON JIeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHupoOBaHWEe yYMEHUH W HaBBIKOB Pa3yMHOTO MPHUPOONOIH30BaHUS,
Pa3BUTHE PKOJIOTMUYECKON KYJIbTYpPbl, TPUOOPETEHHE OIbITa 0OIIECTBEHHO-
MOJIE3HOU DKOJOTHUUYECKOHN JIEeITESIbHOCTH.

OO6mIee 9uCiIO 9acoB, MPEAYCMOTPEHHBIX JIJIS M3YUCHUS XUMHH Ha yTITyOJIEHHOM
YpPOBHE cpeaHero odmero obpaszoBanus, coctaBiser 204 gacos: B 10 kmacce —
102 gaca (3 yaca B Heznento), B 11 kimacce — 102 yaca (3 gaca B HefIeInio0).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOM XMMUH.

[Ipenmer W 3HaYeHHWE  OPraHUYECKOW  XHWMHUHU, [MPEICTABICHHUE O
MHOT000pa3uy OpraHMYECKUX COCIUHEHUH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUA. BasleHTHBIE BO3MOXHOCTH aTroMma yriepoja. XWUMHYECKas CBS3b B
OPraHUYECKUX COEAMHEHMAX. Tumbl THOpPUAM3ALMM aTOMHBIX oOpOuTaneit
yriepona. Mexanu3mel oOpa3oBaHMsI KOBaJEHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKLENTOpHbINA). TUNBl MNEepeKpbIBaHHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnunapHasi, BOitHas U TpokHas cBA3b. CrocoObl pa3peiBa CBS3€d B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTne o cBOOOAHOM paauKane, HyKJIeopuie Hu
aneKTpodue.

Teopust crpoeHuss opraHndeckux coeauHeHnnii A.M. byrtnepoBa wu
COBPEMEHHBIE NIPE/ICTABICHUS O CTPYKTYpE MOJIEKYJl. 3HAUEHUE TEOPHH CTPOCHHUSI
OpPraHUYECKUX COelMHEHUH. MOoNeKyIsipHble U  CTPYKTypHbIE  (HOPMYIIBI.
CrpykrypHble (QOpMyJbl DPAa3IMYHBIX BHUJOB: pa3BEpHyTas, COKpalEHHas,
ckenetHas. M3omepus. Buuabl u30MepuM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe APGEKTH B MOJEKYJaX OpraHMYeCKUX COCIUHEHHM (MHIYKTHUBHBIHI
¥ ME30MEPHBIN YPPEKThI).

[IpencraBienne o KiacCUPUKAUMU OpraHUYecKux BemiecTB. [loHsTHE O
¢dbyHnkunoHansHOM rpymnmne. I'omonorus. ['omonoruyeckue psaapl. CucreMaTuyeckas
HoMeHknaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTy U Kinaccu(UKalus OpraHndeckux peaxuuil. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKIIMA B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METOAbl HM3Y4YEHHsS BEIIECTB M HX IPEBPAILCHHIA:
O3HaKOMJIEHHE C oOpa3laMd OpraHMYECKHUX BEIIECTB M MaTepuajllaMd Ha HuX
OCHOBE, OMBITHI II0 INPEBPALICHUIO OPraHUYECKUX BEIIECTB IPU HArpEeBAHHUH
(utaBieHue, oOyIVIMBaHUE W TOPEHHE), KOHCTPYMPOBAHUE MOJEICH MOJICKYI
OpPTraHWYECKUX BELIECTB.

YrieBoaopoasl.

Ankansbl. ['oMonorudeckuil psja ankaHoB, oOuias Gopmysia, HOMEHKIATYpa U
U30MepHUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, SP -
ruOpuan3anys aTOMHBIX OpOuTanel yriepona, o-cBsizb. DHU3MUECKHE CBONCTBA
AJIKaHOB.



XHWMHUYECKHE CBOMICTBA QJIKAaHOB: PEAKLUWH 3aMEIICHMs, H30MEpPHU3ALUH,
JETUIPUPOBAHMS, IMKIN3aLNY, IMPOJIN3a, KpekuHra, ropenus. Ilpencrasinenue o
MEXaHU3ME PeaKINi paJuKaTbHOTIO 3aMEILICHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTy4YEHUs U TPUMEHEHUE ATKAHOB.

[uknoankanel. O0mas ¢popmMyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOEHMSI M XHMMMUYECKHUX CBOMCTB MasbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAH, LMKJIOTE€KCaH) LMKIOaIKaHoB. CrocoObl MOJyYeHUs U
MIPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMmonornueckuii psj ankeHoB, oOmmas (hopMyina, HOMEHKIATypa.
DIEKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI  aJIKeHOB,  Sp’-
ruOpuau3annsi aTOMHBIX opOutaned yriepona, o- U m-cBA3u. CTpyKTypHas u
reoMerpuyeckas (uuc-tpaHc-) wuzomepus. DU3MYECKHME CBOICTBA AJIKEHOB.
XHWMHUYECKHE CBOMICTBA: PEAKUHUU IPUCOECIUHEHMS, 3aMELIEHUS B (-II0JIOKEHUE
OpU JBOMHOHN CBS3M, MOJIUMEpH3aUUU W OKucieHus. IIpaBuno MapkoBHHKOBA.
KauecTBeHHble peakuu Ha JBOWHYIO CBs3b. CIIOCOOBI MOTYYEHUS U MPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankajaueHoB (CONpsKEHHBIE, U30JMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3IEKTPOHHOIO CTPOEHUSI U XMMHUUECKHUX CBOMICTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu  l,4-npucoeaunenue. Ilommmepuzanms
CONPSKEHHBIX JUeHOB. CriocoObI MOMYyYEeHHs U IPUMEHEHUE aJIKaUEHOB.

Anxunbl. 'oMon0ruueckuii psj ankuHOB, o0mas Gpopmysa, HOMEHKIATypa U
U30MepHsl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKWHOB, Sp-
rudpuau3anusi aTOMHbIX opOuTaneit yriepoaa. dusmyeckrue cBOWCTBA AJIKUHOB.
XHUMHUYECKME  CBOMCTBA:  pEakUWH  NPHUCOCAUHEHUs,  JUMEpU3alUU U
TpUMEpPHU3aLUK, OKHCIeHUsA. KucaoTHBIE CBOMCTBA aJKWHOB, MMEIOIIUX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBEHHbIE peakMi Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYYEHHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTudeckue YrieBoJopoabl (apeHsl). ['omMosoruyeckuii psiji apeHos,
obmrast opmyIia, HOMEHKIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHME MOJEKYJbl OeH3o0ja. DU3NYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa OEH301a ¥ €r0 TOMOJIOIOB: PEAKIIMU 3aMEIIeHHs] B OEH30JIbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pPaJuKalle, PEAaKUUHW NPUCOECAWHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. I[lpencraBinenne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIBLIE Ha IMpUMEpEe aJIKWIbHBIX PpPaJUKaioB, KapOOKCHIIBHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOIrPYIIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepusanus cruposa. CriocoObl MoMyYeHus U
IIPUMEHEHUE aPOMATHYECKHUX YTIEBOAOPOJIOB.

[Tpuponnsiii ra3. [lonytHbie HedTsHBIEe ra3bl. HedTh U €€ mpoucxoxacHue.
Kamennslii yronap u npoaykrtsl ero nepepadotku. CriocoObl nepepaboTku HepTH:



MIEPErOHKa, KPEKUHT (TSPMUYCSCKHH, KaTaTUTHYCCKHI), PUGOPMUHT, ITHPOIH3.
[IpoaykTel nmepepaboTku HEPTHU, UX TPUMEHEHHUE B IPOMBIIIJICHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXY Pa3IMYHBIMU KJIaCCaMU yTJIEBOJIOPOJIOB.

DONEKTPOHHOE CTPOCHHME TaJOTEHIIPOM3BOJIHBIX YIIJIEBOJOPOAOB. Peakiuu
3aMEIIeHUsT TajoreHa Ha THAPOKCOrPYMIy, HUTPOTPYINy, LHAHOTPYIIY,
aMuHoOrpymnmy. JlelicTBUE Ha TaJOT€HIPOU3BOAHBIE BOJHOIO W CIHUPTOBOTO
pacTBopa wIENOoUYU. B3aMMOIENCTBUE IUTATOTCHAIKAHOB C MArHUEM U LIMHKOM.
[TonsiTue 0 METAJTIOOPTaHUYECKUX COCIMHCHMUSX. Hcnonp3oBaHue
TaJIOTEHIIPOU3BOJHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHMKE W IIPH CHHTE3E
OpraHMYEeCKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbI W3YUYEHHS BEIIECTB M HX MpEeBpallcHUM:
n3yueHne (PU3NYECKUX CBOMCTB yTJIEBOJIOPOJOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakIuii  yriieBoAOpOJOB Pa3IMUHBIX KIIacCOB (oOeciiBeurnBaHUE OpPOMHON HIIH
WOJHOM BOJIbI, pacTBOpa IE€pMaHraHata KaJiusi, B3aMMOJICMCTBHE alleTWJICHA C
aMMHAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHapyKeHHUE
yriiepoga YW BOJAOpPOJA B OPraHUYECKUX BEIECTBAX, MOJYUYEHUE HITWICHA U
M3yUYCHHE €TI0 CBOMCTB, O3HAKOMJICHHE C KoJuiekmusMu «Hedtb» u «Yromby, ¢
oOpa3naMu  TUTacTMAacc, KaydyKOB HM PE3WHBI, MOJCIUPOBAHHE MOJEKYJ
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucaopoacoaep:kaniue opranudecKue coeJMHeHUs.

IIpenenbHble onHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJ (Ha IpuMepe
METaHojJa M JTaHojia). ['oMonoruueckuit psia, oOmas ¢opmyna, H30Mepus,
HOMEHKIaTypa ©  kiaccubukanus. Dusznueckue CBONCTBA  MPEACNIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJOpojaHbIE CBSI3M MEXAY MOJEKYJaMU CIUPTOB.
XUMHYECKHE CBOMCTBA: pEaKIUMW 3aMElIeHMs, JeTUApaTalii, OKHUCJICHUS,
B3aMMOJICICTBME C  OpPraHUYECKUMH W  HEOPraHMYECKUMHU  KHUCJIOTAMHU.
KauecTBeHHas peakius Ha OJHOATOMHBIE CIIUPTHI. JleHcTBUE ATaHOIa U METaHoIa
Ha opranu3sM uenoBeka. CrocoObl MOMy4YEHUs M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMeHKIaTypa B u3oMepus. OcoOEHHOCTH (PUBHUECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaToMHbl€ CHUPTHI — ATUICHTIIMKOJNbL W riaunepuH. dusnueckue u
XUMHYECKHE CBOMCTBA: PEAKIIMHU 3aMEIICHHUS, B3aUMOJICHCTBUE C OPraHMYECKUMU
U HEOPraHWYECKMMM KHUCIIOTaMHM, KayeCTBEHHAs peakius Ha MHOI0aTOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKICO(UIBHOTO 3aMEIICHHUS.
HeiictBue Ha opraHu3M 4enoBeka. CrnocoObl TMONy4YeHUS M NPUMEHEHHE
MHOTOAQTOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BJIMSHHE THIAPOKCOTPYMIBI U
O0eH3opHOrO sypa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KadectBenuwie peaknuu Ha (eHon. ToxcuyHOCTh (heHona.
Crnioco6bl onrydenus v npuMenenne penona. denondopmanbaeruanas cModa.

KapOGonuiibHble COeTMHEHMS] — aIbAETU/IbI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpyIMIibl. ['OMOJIOrMYecKre psiibl adbJErHIoB U KETOHOB, OO0IIas
dbopmyna, mzomepuss U HOMEHKJIaTypa. (Du3uuecKue CBOWCTBAa albAETUIOB U
KETOHOB. XHMMHUYECKHE CBONCTBA  QJBJECTUJIOB W  KETOHOB:  pPEaKLHH
npucoenuuenus. OKHUCIIEHUE albJIEeTU0B, KAUeCTBEHHbIE PEAKIMU Ha allbJETU/IbI.
CriocoObl OJTy4eHHs] U IPUMEHEHHE aJbJETHI0B U KETOHOB.

OnHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX KUCIOT. MI30Mepust u HoMeHKIaTypa. Ou3nyeckue CBOUCTBa
OJIHOOCHOBHBIX TMpEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus STepuuKanK, peaklud C YYacTHEM YIJIEBOJOPOIHOrO pajHKaa.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHI. [loHSTHE O TPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEIECNbHBIX U APOMATHYECKHX KapOOHOBBIX KHCIIOT,
AUKapOOHOBBIX KHUCIIOT, THUAPOKCUKAPOOHOBBIX KUCHIOT. [IpeacraBurenu BBICIIMX
KapOOHOBBIX KHCIIOT: CT€ApUHOBAasA, NAIbMUTHHOBAs, OJICMHOBAs, JUHO/IE84s,
JuHoNeHo08as KucnoTbl. CocoObl MOTyUYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢Qupsl. ['omosiornueckuil psan, obOuas ¢gopmysna, U30MEpUs U
HOMEHKJIarypa. DPu3nyeckne M XUMHUYECKHE CBOWMCTBA: THIPOJIHA3 B KHUCIOU M
IETIOYHOU CpELIE.

XKupsl. Ctpoenue, pu3nuecKkue U XMMHUYECKUE CBOWCTBA XKUPOB: THAPOJIN3 B
KHCJION U 1esouHor cpenie. OCOOEHHOCTH CBOWCTB XKHUPOB, COAEPIKAIIMX OCTATKU
HEIpEeAENbHbBIX JKUPHBIX KUCIOT. JKHUpBI B Ipupoe.

MpIa KaK COJIM BBICITUX KApOOHOBBIX KHCJIOT, KX MOIOIIEEe ACHCTBHE.

O61as xapakrepuctuka yriaeoaoB. Kinaccudukaius yrieBogoB (MOHO-, AU-
u nonucaxapunbl). MoHOcaxapuIbl: TJIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
ne3okcupudo3a. dusnueckre CBOWCTBA M HaXOoXJIeHHe B mpupoze. dorocuHTes.
XHUMHUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U AJIbJACTUIHON
Ipynn, CHUPTOBOE U MOJOYHOKHCTIOE OpoxeHue. [IpumeHeHue TIOKo3bl, €€
3HAYEHUE B KU3HENEATEIbHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMEe U HEBOCCTAHABIMBAIOIIME AUCaxapuabl. [ uaponus
nucaxapuaoB. HaxoxneHnue B nmpupojie U npuMmeHeHue. [lonrcaxapuapl: kpaxmard,
IJIMKOTeH W ueuttoio3a. CTpoeHre MakpoMOJEKyJd Kpaxmana, TJIIHMKOTeHAa W
nenono3bl.  du3znyeckue CBOMCTBA KpaxMmaja M LEJUII0JI03bl. XHMHYECKHE
CBOMCTBA Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas pEeaklUHs C HOAOM. XHMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIU3, MOdyyeHue 3(pupoB uesuionossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIIEpUMEHTaIbHbIE METOJIbl HM3YUYEHHS BEIIECTB W HUX MpPEeBpaIlCHUN:
PaCTBOPUMOCTH PA3JIMYHBIX CIIMPTOB B BOJE, B3AaMMOJICMCTBUE 3TAHOJIA C HATPUEM,
OKHUCJICHHE ATUJIOBOI'O CIIMPTA B aJbJIETU] HAa PACKAJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTUJIOBOTO CHHUPTA AUXPOMATOM Kajids (BO3MOKHO HCIOJIb30BAHHE
BHUICOMATEPUAJIOB), KAa4ECTBEHHbIC PEAKIMU Ha aibJAeTuabl (C THAPOKCHUIIOM
muammuHcepeOpa(l) wu  rumpoxcumom  meau(ll)), peakmus  ramnepuHa €
ruapokcuom Meau(ll), xumudeckue CBONCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIOKO3bl ¢ Tuapokcuaom meau(Il), B3aumoneiicTBue
Kpaxmaja C MOJIOM, PElIeHHE IKCIEPUMEHTAIbHBIX 3a/1a4d 1Mo TeMam «CHUpThl U
dhenomnwly, «KapOoHoBbIe KHCIOTHI. ClI0KHBIE dPUPHDY.

A3o0Tcoaep:Kale Oprannyeckue coeIMHeHus .

AMUHBI — OpraHUYecKHre MPOU3BOJIHbIE amMmMuaka. Knaccudukamus aMuHOB:
anupaTHUeCKue W apOMATHYECKHE, IIEPBUYHBIC, BTOPHYHBIC M TPETUYHBIC.
Crtpoenue moiiekys, obmas gopMysa, u3oMepus, HOMEHKIATypa U (U3UIECKUE
cBOlcTBAa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHKUE, B3aHUMOJCHUCTBUE MNEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuaaMMOHUSL.

AHWIMH — TIPEJCTABUTENIb aMUHOB apoMarthdeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BiIMsHUE TPYIIN aTOMOB B MoJieKyJie aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakiuu Ha aHWIUH. CrocoObl
MOJTyYeHHUs] M TpUMEHeHHe anudaThdeckux amMuHOB. [lonydeHwe aHWIMHA W3
HUTPOOEH301A.

AmuHokucnotel. Homenknatypa u nuzomepusa. OTenbHbIE MPEICTABUTENN O
AMUHOKMCJIOT:  TJWIMH, ajJaHuH. @OHU3UYECKHe CBOMCTBA aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT KakK aM(pOTEPHBIX OPraHUYSCKHX
COCIMHEHUN, peakius IOJMKOHJEHCAINK, O0Opa30oBaHUE TENTUIHONW CBS3H.
buonoruueckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 U TUAPOIIN3 NENTUIOB.

benku kak mnpupoaHble nonuMepsl. llepBuuHasg, BTOpUYHAS W TpPETUYHAA
CTPYKTypa OenkoB. XHMHYECKHE CBONCTBA OEIKOB: THIPOJIM3, JCHATYypaIus,
KaueCTBEHHBIE PEaKIIMU Ha OCIIKHU.

ODKCNIEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W WX MNPEBpAILLCHUMN:
pacTBopeHue O€NKOB B BOJIE, J€HATypalusi O€JIKOB MPU HArpeBaHUM, I[BETHbHIC
peakuuu Ha OeJKu, peIIeHHWE OSKCIEPUMEHTAIbHBIX 3ajJad 10 TeMaM
«A3zoTcoaepxaniue OpPraHUYECKUE COCJTUHCHMUS» u «Pacno3HaBanue
OPraHUYECKUX COCTUHEHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHATHS XMUMHUU BBICOKOMOJICKYJISIPHBIX COEIWHEHUI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEICHb MOJMMEPU3ALUM, CPEIHSS MOJICKYJIApHas



Macca. OCHOBHBIE METOABbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUNH —
MOJIMMEPHU3ALIHS U TIOJTUKOHACHCAITHSI.

[Tomumepubie wmartepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJMUBUHWIXJIOPUl, TOJUCTUPOJ, MOJIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noJimdTUICHTEpePTaNarT). Y THiIn3aius 1 nepepadoTka miacTuKa.

DnacToMephl: HATYypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4dyKu
(OyTamrMeHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, WENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH).

[Tonmumepsl CIEIUATBHOTO HA3HAYCHUS (Teduion, KeBJIap,
AIIEKTPOIPOBOISIIIINE TIOJIUMEPBI, OMOpa3iaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbI M3YYEHHS BEIIECTB M HX MpEeBpallcHUM:
O3HAKOMJICHUE C 00pa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TIACTMAcCC,
Kay4dyKOB, pEIIEHHE OJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacrno3HaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxnenue MomnekynaspHod (GOpMysbl OPTaHHMYECKOTO COCIMHEHHS TI0
MAacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKJICHHE
MOJIEKYJISIpHON  (POPMYJIbI OPTaHMYECKOro COeAMHEHUs 1o wmacce (00BEMY)
MPOAYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMu W/ HWCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOr0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJTyYeHHUsI, OMpeJeieHue JOJM BBIXOJIa MPOAYKTa PEaKIUU OT TEOPETUUYECKHU
BO3MOHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXnpeaMEeTHBIX CBS3€H MPU U3yUYEHUHU OPTraHNYEeCKOM XHUMHUH B
10 xmacce OCyIIECTBISETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHUH, TPHUHATHIX B OTACIBHBIX TIPEeIMeTax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MTOHSATHUS: SIBIEHUE, HAYYHBIN (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHHTE3, Kiaccudukamusi, HaOJIOJEHUE, H3MEpPEHUe,
AKCIEPUMEHT, MOJENb, MOJICIUPOBAHHUE.

dusznka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HSHEPreTUYECKU YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (DU3WUYECKUE BEJIMYUHBI, €IUHUIIBI H3MEPEHUs, CKOPOCTh, DHEPIHS,
Macca.

buomorus: kimerka, opraHu3M, S3KOocHUcTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTh, aBTOTPOMHBIA W TeTepOoTpOdHBIA TUI TUTaHUS, OpOKEHHE,



dboTocuHTE3, nbIXaHWE, OENTKH, VYIJIEBOJbI, JKUPBI, HYKICHHOBBIE KHUCIOTHI,
(hepMEHTHI.

['eorpadusi: mone3Hble HCKOMaeMble, TOTLTUBO.

TexHonorus: mNHIIEBBIE MPOMYKTHl, OCHOBBI PAIMOHAIBHOTO ITHTAHWSI,
MOIOIIUE CPENICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siaep. XUMHUECKUH 3yieMeHT. M3oTonbl. CTpoeHue
AIIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTETUYCCKUE YPOBHH H
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukamuss XuMHIecKuxX dJIEMEHTOB (S-, p-,
d-, f-amementsi). PacmpeneneHue HSJIEKTPOHOB MO AaTOMHBIM — OpPOUTANISIM.
DNEeKTPOHHbIE KOHPUTYpPAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTypalud HOHOB.
DJIEKTPOOTPHUIIATEIIHHOCTb.

[lepnognueckuil 3akoH u I[lepuoanyeckas cucreMa XMMHAYECKUX AJIEMEHTOB
J.1. MenneneeBa. CBsA3p NMEPUOINYECKOrO 3aKOHA W llepnogudeckor CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPHUEM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX AJIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX W CIOXHBIX BEIIECTB IO TpyNIaM U M[EPHOJAaM. 3HAYCHHE
nepuoauueckoro 3akona /.M. Menneneesa.

XuMH4YeCcKasi CBs3b. BuUIbl XMMHYECKOW CBSI3U: KOBAJIICHTHAsA, HWOHHAs,
MeTayuimyeckas. MexaHu3mbl 00pa30BaHUS KOBAJEHTHOW CBSI3M: OOMEHHBIN |
JOHOPHO-AKIENTOPHBIA. DHEPTUS U JyIMHA CBsI3U. [[0JpHOCTD, HANPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHON CBsi3u. KparHbie cBsizu. BomoponHas CBA3b.
MexMONeKyJIApHbIE B3aUMOICUCTBHSL.

BajleHTHOCTP M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCAMHEHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiennrie 0 KOMILUIEKCHBIX coeMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBareb, JHUTaH[bl. 3HAYECHUE KOMIUIEKCHBIX COCTUHEHUH.
[ToHATHE O KOOPAMHALIUOHHOW XUMHUH.

BemectBa MONEKYIApHOTO HW  HEMOJEKYJSAPHOTO  CTPOECHUSA.  THIBI
KPUCTaJUIMYECKUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pactBopsl. [Ipencrasienue o
KOJUIOUAHBIX pacTBopax. CrnocoObl BBIpAXEHUS KOHIIEHTPALIUU PACTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHILIEHTpauus. HacellieHHbIE 1
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIECTB. | pUBUATLHBIC
HAa3BaHUsS OTJEIbHBIX NPEICTABUTEIECH HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUUECKUX PEaKIUNd B HEOPraHWYECKOM U OpraHU4ecKOi
XUMUH. 3aKOH COXPAaHEHMUS MAacCChl BEUIECTB; 3aKOH COXPAaHEHUSA W NPEBPAICHUS
SHEPTUU TIPU XUMHUYECKUX peaknusX. TeruioBbie 3G(HEeKThl XUMUYECKUX PEAKITUH.
TepmoxumMuueckne ypaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3JINYHbIX (PAaKTOPOB.
I'omoreHHslIe 1 reTeporeHHsle peakuuu. Katanus n katanu3aTtopsl.

OOpaTumble U HEOOpaTUMbIE peakluu. XuMuieckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecUs. DaKTOpbI, BIUAIONIME HA IOJO0KEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AABJIECHNUE U KOHLIEHTPALIMU BEUIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass auccouuanus. CuibHble M CialOble  3JIEKTPOJIMUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPAaCTBOPOB: KHUCIOTHAsA, HEUTpalibHas,
mienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus comneid. Peakiuu
MOHHOr0 OOMEHa.

OKHCIUTENPHO-BOCCTAHOBUTENBHBIE  peakuud.  CTeneHb  OKHUCIICHMS.
Okucnurens M BOCCTAaHOBUTENb. [Iporiecchl OKHCIEHHS M BOCCTAHOBIICHUS.
BaxxHeiiline OKHMCIWTENM W BOCCTAHOBUTENW. MeETOJ 3JEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PaCTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHMsS BEIIECTB M HUX IPEBPAILCHHIA:
pa3lioKEHHUE MEPOKCUAA BOJAOPOJAa B NPUCYTCTBUM KaTajlu3aTopa, MOJIEIU
KPUCTAJUIMYECKUX PEIIETOK, MPOBEIEHNE PEAKIIM HOHHOTO 0OMEHA, ONpe/IeeHe
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, W3y4YEHUE BIHSHUSA Pa3JIMYHBIX
(GakTOpOB HAa CKOPOCTh XUMHUYECKOW peakIMU M MOJIOKEHHE XUMHUYECKOTO
pPaBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tomoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.U. MenpeneeBa 1 0cOOEHHOCTH CTPOCHUS UX aTOMOB. DuU3HUECKHE
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHUS HEMETAJJIOB (HAa MPUMEPE KUCIOPOa, CEPHI,
dbocdopa u yriepoaa).

Bonopon. Ilomydyenue, gusnueckue M XUMHUUYECKHME CBOMCTBA: PEAKIUU C
METaJUIAaMA W  HEMETaJUIaMH, BOCCTAHOBUTEJBHBICE CBOWCTBA. [ Wapuuabl.
TomIMBHBIE JIEMEHTHI.

['anorensl. Haxoxnenue B mpupoje, cnocoObl ModyudeHus, (U3HNYEecKue H
XUMHYECKUE CBOWCTBA. | amoreHoBomopoAbl. BakHenmme KUCIOpOACOaepKaIne
COEMHEeHHMsI rajioreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI MONTYYEHUS
rajoreHoB. [I[puMeHeHne rajloreHoB U UX COEUHEHUN.



Kucnopon, o3oH. JlabopaTopHble W MPOMBILIUIEHHBIE CIIOCOOBI MONYyYEHHUS
kuciopona. duznueckue U XMMUYECKHE CBOWCTBA W MPUMEHEHUE KUCIOPOJa U
030Ha. OKCUABI U TIEPOKCUBI.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI MONy4YeHUs, (U3NYECKUE U
xumudeckue cBowctBa. CepoBogopona, cymbduasl. Oxcua cepbi(IV), okcun
cepbl(VI). Cepuucras u cepHas KHUCIOTHI U HX cojid. OCOOEHHOCTH CBOWCTB
CepHOU KUCIOTHL. [IpuMeHeHune cepol U €€ COEAUHEHUM.

A3or. HaxoxnaeHue B mpupoje, cHocoObl ModydyeHus, (U3NYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUbI. OKCHABI a30Ta. A30TUCTas U a30THAas
KUCIOTHI U UX colid. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHI. [IpuMenenue azota
U €ro COeIMHEHHI. A30THbBIE y1I00pEHHUS.

®ocdop. Haxoxxnenue B mpupoje, cnocoObl MOMy4YeHUs, (Puznueckue u
xumudeckue cpoiictBa. Dochunbr u ochun. Oxcuast docdopa, dhochopHas
kucnora U e€ comu. Ilpumenenue Qocdopa u ero coenunenuit. DochopHbie
yaoOpeHus.

Yrnepon, HaxoxJeHHE B OpUpoOJe. AJUIOTPOINHBIE  MOJUDUKALINH.
duspueckre M XUMHYECKHE CBOMCTBA TPOCTBHIX BEUIECTB, OOPAa30BAHHBIX
yraepogoMm. Okcun yriepoaa(ll), okcua yraepona(IV), yronpHas kuciora u eé
COJIM. AKTUBUPOBAHHBIA Yyroiyb, aacopOuus. Dynnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUN.

Kpemunii. HaxoxneHue B mpupoje, CrocoObl MOMydeHHs, (PU3UYECKHE U
xumudeckue cporctBa. Oxcup kpemMHusA(IV), kpemHueBas KUCIOTa, CUIIMKATHI.
IIpruMenenne kpeMHus U ero coenHeHui. CTeKs0, €ro noJIy4eHre, BUIbl CTEKIIA.

[Tonmoxenne MmetamioB B Ileproandeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHMSI DJIEKTPOHHBIX 000JI0YeK aTOMOB MeTawioB. OOmiue
¢usnueckue cBocTBa MeTawioB. [IpuMeHeHHe MeTalsioB B OBITY UM TEXHUKE.
CnuaBbl METaIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MmeTamwioB.  OOmue  crocoOsl

MOJTy4ECHHUSI METaJJIOB: TUIPOMETAILTYPIus, MUPOMETAILTYPIus,
anektpoMeramutyprusi. [lonarue o koppo3uu MeramioB. CrnocoObl 3allUThl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit CUCTEMBI
XUMUYECKUX JJieMeHTOB. Harpuit wu kanmii: noinydeHue, QuU3NUECKHe W
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

Oo6mas xapakrepuctuka metawioB IIA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX OJIEMEHTOB. MarHuii W KalblUi: TOJNydeHue, (QU3NYecKue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB U HX COCIAUHEHUU.
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHUS!.



AOMHUHMI: TTOTydeHue, GU3NIECKHUE U XUMUYECKUE CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA M €ro CcoeAuHEeHWil. AMQOTEpHbIE CBONCTBa OKCHIIa WU
TUAPOKCHUA ATFOMUHUS, TUAPOKCOKOMIUIEKCHI aJTFOMUHUS.

OOmass xapakTepucThka MeTauioB Mo00ouHbIX noarpymn (b-rpynm)
[Iepronnueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

@u3nuecKne U XUMUYECKHE CBOMCTBA XpoMa U ero coeguHeHuil. OKCHUIbI U
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarsl u auxpomarsl, HX
OKHCIIUTENbHBIE CBOKCTBA. [lonmyueHne u npuMeHenne xpoma.

Ousnyeckue W XMMHYECKHE CBOMCTBA MapraHla W €ro COEAWHECHUHU.
Baxmneiimme coeaunenuss wMapranma(ll), wmapranna(IV), wmapranna(VI) u
mapranua( VII). [lepmanranat kanusi, €ro OKMCIUTENIbHbIE CBONCTBA.

@u3NYeCKNe U XMMHUYECKHE CBOMCTBA Ke€je3a U €ro coenuHeHur. OKCHIBL,
ruapokcuasl u conu xeneza(ll) u xxeneza(lll). ITonyueHne u nmpuMeHeHUE Kele3a
U €ro CIUIaBOB.

DOU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coenqnuHeHur. [lomyuenue u
IIPUMEHEHUE MEU U €€ COCTMHECHHM.

[uuk: nomydyenue, (pusmueckue M XHMUYECKHE CBOMCTBa. AM{QoOTepHbIE
CBOMCTBA OKCHJIa U TUIPOKCH]IA IMHKA, TUAPOKCOKOMILIEKCHI LIMHKA. [IprmeHenne
IUHKA U €r0 COETUHECHUN.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHMS BELIECTB M HX NPEBPAIICHUM:
u3yueHue oOpa3loB HEMETaJUIOB, TOpeHue cepbl, gocdopa, xene3a, MarHus B
KHCIIOPOZIE, H3y4Y€HUE KOJUIeKIMu «MeTramibl W CIUIaBbl», B3aUMOJCHCTBHE
HIEJIOYHBIX U IIEJTOYHO3EMENbHBIX METAJUIOB C BOJOUW (BO3MOXKHO MCIOJb30BAHHE
BUJIEOMATEPHATIOB), B3aUMOJCHCTBUE LIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
1IEJI0YEH, KAYECTBEHHBIE PEAKIIUY HA HEOPraHWUYECKUE aHHOHBI, KATUOH BOAOPO/Ia
U KaTUOHBl METAUIOB, B3aUMOJACHCTBHE THAPOKCHIOB AIIOMHHHUS U LIMHKA C
pacTBOpaMH KHCJIOT U IIEJIOYEH, PEHIEHNE SKCIIEPUMEHTANIBHBIX 3a/1ay [0 TeMaM
«l"anmorens», «Cepa u €€ coenuHeHUs», «A30T u (ochop U UX COCTUHEHUSY,
«Mertaibl TIIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYII.

XUMHUSA U KU3Hb.

Ponb xumMuu B o0ecriedeHu yCTOMYMBOTO pa3BUTHUs yenoBeuectBa. [lonstue
O Hay4YHBIX MeETOAAaX IIO3HAHUSA M METOJOJIOTMM HAy4YHOTO HCCIIEIOBAHMS.
HayuHble mpuHIMITBI OpraHu3aliy XMMUYECKOTO MPOU3BOACTBA. [IpoMbIieHHbIE
CIOCOOBI MOMYYEHUsI BaKHEUIITUX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOIYYeHUs] METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAOLIEH CpPENbl U €r0 IMOCIEICTBUS.
Pounb xumuu B 06ecriedeHIH SHEPreTHIeCKoi 0€30MacHOCTH.

Xumusi ©  310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIVHBI.



XuMHsI THIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE N00aBKU. Poib Xumuu B
oOecrieyeHuu MUIIeBOM 0€3011acCHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0e30MacHOr0 MCHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B IIOBCEJIHEBHOM
KU3ZHHU.

XUMHUS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepuaibl (IIEMEHT,
0eToH).

XuMus B CENIbCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPACKU, CTEKIIO, KepaMHKA.
Marepuainel g 3J€KTpOHUKU. HaHOTEXHOIOrUn.

Pacuétnrblie 3amaun.

Pacuétpl: Macchl BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEII[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB pPEaKlUU, €CIU OJHO U3
BEILIECTB HMMEET NpuMecHu, Macchl (00BhEMaA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakunu, €CIM OJHO W3 BEHIECTB JAaHO B BHJE pPACTBOpPA C ONPEACIEHHOU
MacCOBOM JOJE€d PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JIOJU M MOJSPHOU
KOHLICHTPALIMM BEIIECTBA B PACTBOPE, MOJM BBIXOJa MPOAYKTA PEAKIHUHU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3CH TNpU  U3YYEHUH OOImEeld
HEOpraHn4eckor xuMuu B 11 Kacce ocylIecTBIsIETCS YEPE3 UCMOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUM, MPUHATHIX B OTIACIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIC MTOHSATHUS: SIBJIEHNE, HAYYHBIN (haKT, TUIIOTE3a,
TeopHusl, 3aKOH, aHAJIM3, CUHTE3, Kiaccu(uKaius, MepruoIuyHOCTh, HAOIIOIEHNE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/I€JIb, MOJICIIMPOBAHHUE.

®dusuka: Marepusi, MHUKPOMHUD, MAaKpOMHUpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHb,
BEIIECTBO, TeJI0, OOBEM, arperaTHOe COCTOSHUE BEIIEeCTBa, HJICATbHBIN Ta3,
(buznYecKre BeTUYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPTHUsl, Macca.

buosnorus: kieTka, opraHusm, sKocuctema, ouocdepa, MeTaboIMU3M, MAKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOIbI, HYKJIENHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BEIIECTB M MOTOK YHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHbIE MTOPOJIbI, MOJIE3HBIE UCKOIAeMbI€, TOTUIMBO,
peCypCHl.

TexHoMOrus: XUMHYECKass TPOMBIIUIEHHOCTh, METAILTYPrUs, CTPOUTEIbHbIE
MaTepualbl, CEIbCKOXO035MCTBEHHOE MPOU3BOJCTBO, MUIIEBASI MPOMBIIUIEHHOCTD,
(dhapmaiieBTHUECKAS MPOMBIIIJIEHHOCTb, MPOM3BOJICTBO KOCMETUYECKHUX



npcemapaTroB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBIIIIJICHHOCTDb, HAHOTCXHOJIOT'NH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMUWN
HA YI'JIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B coOTBETCTBUM C CHCTEMHO-IEATENBHOCTHBIM IMOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS NpPEAMETa «XHUMUS» Ha YPOBHE CPEOHErO
oOmiero o0Opa3oBaHUsl BBIIETCHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OoOy4aroImMUMHUC POCCUMCKONM TPaKJaHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEICHUIO; HATMYUE MOTUBALINU K
O0Oy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIECTBE TMpaBWJIAMM M HOPMAaMH TIOBEACHHS; HaJu4He
MIPAaBOCO3HAHUS, SKOJIOTUYECKON KYJbTYPhl; CIOCOOHOCTh CTABUThH 1IEIU U CTPOUTH
YKA3HCHHBIE TIJIAHBL.

JIMuyHOCTHBIE pPE3YyJbTaThl OCBOCHUS NOpeAMETa «XUMHSA»  OTPaXKAOT
c(OpPMHPOBAHHOCTh OIbITA MO3HABATENBLHON M MPAKTHUYECKOW JEATEeTbHOCTH
o0yyJaromuxcsi B Mpoliecce peayin3aiu 00pa3oBaTeIbHOM IS TEIHHOCTH.

JIMyHOCTHBIE PE3YNbTaThl OCBOCHUS MOpeAMETa «XUMHS»  OTPAXKAKOT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEIHFHON M MPAKTHUYECKOW EATETbHOCTH
oOy4Jaromuxcs B Mpoliecce peann3alud o0pa3oBaTeNbHON JEATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS :

OCO3HAaHMS 00YYaIONUMHUCS CBOMX KOHCTHUTYIMOHHBIX MPaB M 00I3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMax M TMPABAJIAX MEXKINYHOCTHBIX
OTHOUIEHUW B KOJJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIIBHOCTU IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX M MO3HABATEIbHBIX 3a]a4, BBHITOJIHEHHUH
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATH MOTHBBI, HaMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AESTEIHHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

[IECHHOCTHOTO OTHOLICHWSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIHIO
OTE€YECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH U TPAKTUUECKOTO
IIPUJIOKEHUSI XWMHUHU, OCO3HAHUS TOIO, YTO JAaHHBIE HAyKU €CTb pe3yJbTar
JUINTEIBHBIX ~ HAOMIOJACHUHN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  MOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



UMHTEpeCa M I03HABAaTEIbHBIX MOTHBOB B IIOJIYYEHHUH M TMOCIEAYIOIIEM
aHanu3e WH(POpMAIUU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEIACHUE W MOCTYNKH CBOMX TOBAPHUILEH C
NO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEACTBUIA
MOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHs LEHHOCTEH 370poBOro W Oe30macHOro oOpas3a KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUA K COOCTBEHHOMY (U3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmtoieHus1 mpaBui O€30MacHOro oOpalleHus C BEIIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU, B TPYI0BOU AECATEIBHOCTH;

NOHUMAaHMSI UEHHOCTH MpPaBUJ HWHAWBUAYAJIBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HENPUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BATENbCKOM
NESATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYIHX BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE B PEUICHUHM NPaKTUYECKUX 3a7ad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPECCU pa3IMdHOIo pojia, B TOM
YKCJIE HA OCHOBE MPUMEHEHHSI IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHHUS K TPYLY, JHOJIAM TpyAa U pe3ysibTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAeKTOPHUU
oOpa3zoBaHus, Oyaymieil mpodeccur M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
noTpeOHOCTEH O0IIIeCTBA;

6) 3K0JI0TrN4eCKOr0 BOCIIUTAHMS:

HKOJIOTHYECKU LEJIECO00Pa3HOr0 OTHOUIEHUS K MPUPOJE KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHUMAaHUS TI00aNBbHOTO XapaKTepa HKOJOTHYECKUX MpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE TPUPOAHON U COIL[UATBHOU CPEbL;



OCO3HAHHUS HEOOXOJUMOCTH WCIIOJIb30BAHUS JOCTHKEHUN XUMHUH IS
pELIeHUs BOIPOCOB PALlMOHAIIBHOTO IIPUPOIOIIOIB30BaHUS;

AKTUBHOTO HENPUATUA JCUCTBHUM, IPUHOCAIIMX BpEH  OKPYKAIOUIEH
MPUPOJHON Ccpejlie, YMEHHsSI MPOTHO3UPOBATh HEOIArONMPUSITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS NPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPALLATD UX;

HaJIM4YUs Pa3BUTOTO HKOJOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIBITA JESTEIIbHOCTH DKOJIOTUYECKOH HAIpPaBJIECHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBLHOU
MPAKTUKE, CIOCOOHOCTH M YyMEHUS AaKTUBHO NPOTHUBOCTOSITH HJICOJOTHH
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO Pa3BUTUA
HAyK{ U 0OIIECTBEHHON MIPAKTUKH;

NOHUMaHMUS CHeUU(PUKM XUMUM KaKk HayKH, OCO3HaHHUS €€ PO B
GhopMUPOBAHUM PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIE€JOCTHOTO
MPECTaBICHUS 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMPOOJIeM COXpaHECHUS
IIPUPOJHOTO PAaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU IS  COBPEMEHHOMU
UUBUJIM3AaUUU: B €€ TYMAaHHCTUYECKOM HAIPABICHHOCTH W BAXXHOW pOJIK B
CO37aHMM HOBOW 0a3bl MaTepuaIbHOM KyJIbTYpbl, B PEIIEHUU TI0OATBHBIX
npo0sieM yCTOWYMBOIO Pa3BUTHUSL UYETOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUU MEAUIIMHBI, 00ECTICUCHUU
YCJIOBUM yCHENIHOTO TPY/Jla U SKOJOTHYECKA KOMGPOPTHOM KU3HU KaXKIOro 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: I[OHUMAaHUs CYIIHOCTA METOJ0B
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MoJTydyaeMble 3HAHUSA JJIsl aHATIU3a U OOBSICHEHUS SIBICHUM OKPYXAIOIIEero Mupa u
MIPOUCXOISIINUX B HEM U3MEHEHUM, YMEHUS JIeJaTh 000CHOBAHHBIC 3aKJIIOUCHUS HA
OCHOBE HAy4yHbIX (DaKTOB W MMEIOLUIUXCS JaHHBIX C LEJIbI0 TOJy4YEeHHUS
JTIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pemIeHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUX;

UHTEpeca K MO3HAHUIO, UCCIIEI0BATEIBCKOMN AEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HEMPEpPhIBHOMY  OOpa3oOBaHUI0 U
caMOOOpa30BaHMIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU NOTPEOHOCTAMU;

MHTEpECca K OCOOCHHOCTSIM TpyJAa B Pa3iu4HbIX chepax npodeccruoHaTbHOM
JESITEIIbHOCTH.



METAINIPEIAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJbTaThl OCBOCHUS IPOrPaMMbl IO XMMUU Ha YPOBHE
CpeaHero oo011ero 00pa3oBaHus BKIIOYAIOT:

3HAQYUMBIE IS (GbopMHpOBaHHA  MHPOBO33PEHHSI  OOYyYarOIIMXCS
MEXIUCUUIUITMHAPHBIE (MEXIIpeIMETHbIE) OOLIeHAYYHbIE MOHATHUS, OTPa’KaolIue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUPAa U CHEUU(UKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (MaTepusi, BEIECTBO, SHEPIHUs, SIBJICHUE,
MPOLECC, CUCTeMa, HAyYHBIH (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCClleZlIOBaHNE, HAOIIOICHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHUBEpCalbHblEe yuyeOHbIE NEHCTBUS (TO3HABATEIbHBIE, KOMMYHUKATUBHBIE,

PETyJISITUBHBIE), o0ecreynBaroIne dbopmupoBaHue (byHKUMOHATBHOU
IPaMOTHOCTH U COLIMATIbHOM KOMITETECHIINH 00YyYaroInXCs;
CHOCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXTUCIUILUIMHAPHBIC, MUPOBO33PCHUECKHE 3HAHHUS U YHHUBEpCAJbHbIE YUEOHBIC
JNEUCTBUA B IO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSAMU.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 0a30Bble JIOrHYecKHe JelCTBUS:

CaMOCTOATENLHO  (OPMYNIHpPOBAaTH W aAKTyaIM3upoOBaTh  MpobIemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisTh LEJH JEITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTECPUU HX
JTOCTHKEHUS, COOTHOCHUTH PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LEIISIMU;

WCMOJIb30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBILLUICHUS:
BBIJICJIITh XapaKTepHbIC NMPU3HAKKU TMOHATHM M yCTAHABIWMBATh WX B3aWMOCBSA3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHSATUS JJI1 OOBSICHEHUS OTACIbHBIX (DaKTOB M
SIBIICHUI;

BBHIOMpPATh OCHOBAaHWSA H KPUTEpUHU IS KIACCU(HUKAIMK BEIIECTB W
XUMUYECKHUX PEaKIIU;

yCTaHABIMBaTh MNPUUYUHHO-CJIEACTBEHHBIC CBSI3M MEXKIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKICHUS (MHAYKTUBHbBIC, JE€IyKTUBHBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH WU MPOTHUBOPEYHS B pPaccMaTpHUBAEMbIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMUU CUMBOJINYECKHUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYecKas ¢opMmysia, ypaBHEHHE XHUMHYCCKOU



peakuuy — IpPU PEUIEHUH YYEOHBIX ITO3HABATENIBHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIE MOJEIBHBIE NPEACTABICHUS I BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKHUX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O IO3HAHUS BEIIECTB U XMMHYECKUX
peaxkiuu;

(bopMyIUpOBATH LIEJIU U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIMPOCHl B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHMS THIOTE3bI MO MPOBEPKE NMPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSITEIBHOTO IIJITAHUPOBAHUS U IPOBEACHMUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HaOMIOJaTh 33 XOJ0M
mpolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3yJsbTaT, (pOopMyIUpOBaTh
00001IeHNS ¥ BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHON
JESATENbHOCTH, MPOSIBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJOB PEIICHHUsS MPAKTUYECKUX 3a7a4, INPUMEHEHHUIO PA3JIMYHBIX
METO/IOB IMO3HAHMS.

3) padora ¢ unHgopmanmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HMHPopManuu (HAy4dHO-
HOMyJIApHasl JMUTepaTypa XHUMHUYECKOTO COJEp’KaHus, CIpPaBOYHBIE MOCOOMS,
pecypcbl IHTEpHeTa), aHanmu3upoBaTh MH(OPMAIMIO PA3IMYHBIX BUIOB U (QopM
IIPEICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCTH;

(GbopMyJIMpOBaTh 3alpOChl U NPUMEHATh PA3JIMYHbIE METOAbI IPU TIOUCKE U
orObope wuHPOpMaMK, HEOOXOAMMOM [JIsi BBIIOJHEHHS y4eOHBIX 3ajad
OIPENIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCIHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTHH U Pa3JIN4HBIX ITIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  HIPEACTABICHUS
uH(popmanuu (cxeMmsbl, rpadvKu, T1arpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHUE);

UCIIONIb30BaTh HAy4YHBIA f3BIK B KadecTBE CpEACTBa MpU pabore ¢
XUMHUYECKON HH(OpMaIMel: NPUMEHATb MEXIpeaIMeTHble (¢puznyeckue WU
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCITIOJIB30BATHh 3HAKOBO-CHUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMmyHnKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBHA:



3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ IUAJIOTa U/ 1N
JTUCKYCCHUH, BBICKA3bIBATh UJIEU, (OPMYIUPOBATH CBOU MPEAJIOKECHUS
OTHOCHUTEIHHO BBITIOJIHEHHS MPE/IOKEHHOM 3a1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB I[O3HABATEIBHOM JEATEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEIBHO WIIK COBMECTHO CO CBEPCTHUKAMMU IIPHU BBITIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOWMCTB
M3Y4YaeMbIX BEUIECTB, pealn3aluy yueOHOro NpoeKTa, U (GOopMyIHUpPOBATH BBIBOJIbBI
II0 pe3yJIbTaTaM IPOBEIEHHBIX MCCIIENOBAHUN MYTEM COIVIACOBAHUSA ITO3HULIUM B
X0/1e 00CYKICHHSI 1 OOMEHA MHEHUSIMH.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IleﬁCTBHSI:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISITH CBOIO T03HABATEIBHYIO
JeATENBHOCTD, OMpenensis e€ Ienu W 3aJadd, KOHTPOJUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpeIaraeMblii aJrOpUTM JACUCTBUNA TpHU
BBITIOJTHEHWHU YUYeOHBIX M HCCIICIOBATEIIbCKUX 3ajad, BBIOMpaTh Hambojee
3 PeKTUBHBIN CMOCO0 MX pEIICHHS ¢ Y4E€TOM TOJIYYEHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYILECTBIJISITh CAaMOKOHTPOJIb JIESITEJIBHOCTH Ha OCHOBE CaMOaHalIu3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yJbTaThl OCBOCHHS MPOTrPaMMBbI [0 XUMHUU HA YTiyOJIEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOuiero o0pa3oBaHUs BKIIOYAIOT CIEHUPUUYECKUE
11 y4eOHOro mpeaMera « XUMHUs» Hay4dHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBHI
[0 OCBOEHUIO, UHTEPIPETAMN U NMPeoOpa3oBaHUIO 3HAHUN, BUBI JESTEIbHOCTH
[0 MOJYYEHHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYALUAX, CBA3aHHBIX C XUMHUEN. B
IIPOTpaMMe II0 XUMHHM TNPEAMETHBIE PE3yJIbTaThl IPEACTABICHBI II0 TIoAaMm
U3y4ECHHUS.

11 KJIIACC

[IpeameTHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas W HeopraHuyeckas
XUMUSD OTPaKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIBLHOM €JIUHCTBE MHUpA,
3aKOHOMEPHOCTSIX U TI03HABAEMOCTHU SIBJICHUW MPHUPOJbLI, O MECT€ U 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAYK M €€ poJii B O00ECreYeHUH YCTOHYMBOTO



pa3BUTHS, B PEIICHUH NTPOOJIEM SKOJOTHYECKON, SHEPTeTUUECKOW M MHUIIEBOMN
0e30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3/IaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIEUEHUM PAllMOHAJIBLHOIO MPHUPOJIONOJIH30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUSI M OOIIEH KyJIbTyphl YEJIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U TMPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHMM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAralOIIMEe TOHATHUS — XHMWYECKHW 3JIEMEHT, aToM, SApPO aroma,
M30TOIIbI, AIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIC OpOUTAIN, OCHOBHOE 1
BO30Y)KJIEHHOE COCTOSIHUS aTroMa, THOpUIu3aluis aTOMHBIX OpOWTalield, HOH,
MOJIEKYJIa, BAJEHTHOCTb, D3JICKTPOOTPUUATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBsI3b (KOBaJICHTHAsi, WOHHAs, METa/UIMUecKas, BOJOPOJHAs),
KpPUCTAJUIMYECKass PEIIETKAa, XUMHYECKas peakuus, pacTBOpP, DJIECKTPOJIUTHI,
HEAJNEKTPOJIUTBL, DBJIEKTPOIUTUYECKAS JUCCOLMALHNS, CTENEHb JHUCCOLHAINH,
BOJIOPOJIHBIN TIOKa3aTedb, OKUCIWUTENb, BOCCTAHOBUTEIb, TEIJIOBOM 3(deKT
XUMHYECKON PEAKINH, CKOPOCTh XUMHYECKOW PEAKIINHN, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHUs DJIEKTPOJUTHUYECKON AUCCOIMALUU, TEPUOTAYECKUI
3akoH JI.11. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAaHEHUS U
MPEBPAIICHUS] SHEPTUU MPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAHUA
OPUYMHHOCTH W CHUCTEMHOCTHM  XMMHUYECKHX  SBJICHUW;  COBPEMEHHBIE
MPEJICTABICHUSI O CTPOEHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJICKYJISIPHOM H
HA/IMOJICKYJIIPHOM ~ YPOBHSIX; TPEACTaBICHUS O MEXAaHU3Max XUMHUYECKHUX
peaKkunii, TEPMOAUHAMMYECKMX M  KHHETHYECKUX 3aKOHOMEPHOCTSIX  HX
OPOTEKaHUs, 0 XMMHYECKOM pPABHOBECHH, PAacCTBOpax M JAUCIEPCHBIX CUCTEMaX;
(haKTOJIOTHYECKHE CBEIICHHS O CBOMCTBAX, COCTaBe, IMOJYUYCHHH U 0Oe30MacHOM
WCIIOJb30BaHUN BAXKHEUIINX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU
NEATENIbHOCTA  YeNIOBEeKa, OOIMX  HAYYHBIX  MOPUHIUIIAX  XUMHUYECKOTO
IPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBJISATH XapaKTEPHbIC MPU3HAKU TOHSATHUH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TOHSITHUS MPH
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(OpPMHPOBAHHOCTh YMEHHS MCIOJIb30BATh XUMUYECKYIO CHMBOJUKY MJis
coctaBieHuss (GOpMyJ BEIIECTB M  YPAaBHEHMM XHMHYECKHX  PpEaKIHil,
cucremarnueckyro HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTEIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEJIEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSIX, BHJ XHMHUYECKON CBS3U (KOBAJICHTHas,



VWOHHAs, METAJUIMYECKas, BOJAOPOJAHAs), TUI KPUCTAUIMYECKONH PEIIETKU
KOHKPETHOT'O BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOW CBSI3W W THUMNA KPUCTALIMYECKON pemeTKH, OOMEHHBId H
JOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJCHTHOM CBSI3HU;

chOpPMHPOBAHHOCTh,  yYMEHHWH:  KIacCU(UIMPOBATH:  HEOPTraHUYECKUE
BEILIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIUHU N0 PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupymrollrux BEIIECTB, TEIIOBOMY 3((eKTy peakuuu, U3MEHEHUIO
CTETIEHEeH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTalu3aTropa W
JPYTHE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU I KIacCU(UKAIIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa JI.
N. MenaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIONLYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTUYECKYIO0 (PYHKITUY;

c(OpPMHPOBAHHOCTh YMEHUH: XapakTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB W MOHOB XMMHYECKMX DJJIEMEHTOB II€PBOTO—4YETBEPTOrO IEPUOAOB
[lepuognueckonn  cucrembr .M.  MengeneeBa,  UCHOJB3Ys  TOHSTHS
«QHEPreTHUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHW», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE MU BO30YKIEHHOE HIHEPreTUYECKHE COCTOSHUS aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M X
coeqMHeHuM no mnepuojgaM u rpynnam llepuommueckou cucremsr . H.
MeHieneeBa, BAJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX JICKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHUE  CBOWCTBA  BEIIECTB  PAa3IMYHBIX  KJIACCOB,  ITOATBEPXKAATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPTraHWYECKUMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMI;

c()OPMHPOBAHHOCTh yYMEHUS PACKpBIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOIO OasiaHca
ATUX PEAKIUH; peakIMii MOHHOTO OOMeHa MyTEM COCTaBIEHUS HMX TMOJHBIX H
COKpAIIEHHBIX  HMOHHBIX  ypPaBHEHUW;  peakUMd  TUApOIU3a;  peakiui
KOMILJIEKCOOOpa30BaHus (Ha MpUMEPE THIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUA );

c(OPMUPOBAHHOCTb YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKUUi C YUYETOM HUX JHEPreTUYECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW PpEAKUWH B 3aBUCUMOCTH OT Pa3IMYHBIX
(akTOpOB, a TaK¥Ke XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuniuin Jle [larense);

cOPMHPOBAHHOCTh yYMEHHUS XapaKTEepPU30BaTh XUMHUYECKHUE PpEaAKIIHH,
Jexaluye B OCHOBE MPOMBINUIEHHOTO MOJIYYEHUS CEPHOM KHCIOThI, aMMHAKa,



oOmire HayyHble MPHUHLMIBI XUMUYECKHMX MPOU3BOJCTB; LEJIECO00Pa3ZHOCTh
NPUMEHEHUS] HEOPTraHUYECKUX BEIIECTB B MPOMBIIIEHHOCTH U B OBITY C TOYKHU
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUW O METOJAaX HAay4YHOIO
MO3HAHUS SIBICHUNW NpUpOJbl — HAOJIIOJACHHE, HU3MEpPEHHe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (peaIbHbI U MBICJICHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTh 3TH 3HAHUS MTPU HKCIIEPUMEHTAIBLHOM UCCIIEI0BAHUH BEUIECTB
U 08 OOBSICHEHUS XHMHYECKUX SIBJIEHUW, HMMEIOUMX MECTO B MPHUPOJE,
IIPaKTUYECKOM AESITEIBHOCTH YEJIOBEKA U B [IOBCETHEBHON KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSMU M TPEJCTABIECHUSMU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOI'O MIOHUMAHUS MAaTEPUATBHOTO €IMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PacUYEThl: C HCHOJIB30BAHUEM
HNOHSATUNA «MaccoBasi JOJISI BEIIECTBA B PACTBOPE» M «MOJISIPHAsT KOHLEHTPALIH;
Macchl BEUIECTBA WM 00BbEMA Tra3a Mo U3BECTHOMY KOJMYECTBY BEIlIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYAaCTBYIOLIMX B PEAaKIMU BEILECTB; TEIUIOBOro 3(¢eKTa
peaklMK; 3HAYEHUs BOJOPOJIHOIO MOKa3aTeis pacTBOPOB KHCIOT U IIEJIOYEH C
M3BECTHOW CTEMNEeHBIO AMCCOLMAlUU; Macchl (00BEMA, KOJMYECTBA BEIIECTBA)
MPOJIyKTa PEAKIUHU, €CJIM OJIHO M3 MCXOIHBIX BEIIECTB JaHO B BUJE pacTBoOpa ¢
OnpeeIEHHON MAacCOBOM J10JI€ll pacTBOPEHHOTO BEIECTBA WIIM JJAHO B U30OBITKE
(uMeeT MpHUMeECH); TOJM BBIXOJAA MPOJIYKTa pPEaKIHH; OOBbEMHBIX OTHOILIEHHM
ra3os;

c(OpMHPOBAHHOCTh YMEHHUI: CaMOCTOSATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI  3KCHEpUMEHT  (IpOBEIEHHE  pEeaKuud  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPTraHWYECKUX BEILECTB, ONPEICICHUE
Cpelbl PacTBOPOB BELIECTB C TMOMOIIBK) WHIWKATOPOB, W3YYECHHE BIUSHUS
paznuyHbIX  (AKTOPOB HAa  CKOPOCTh XUMHUYECKOM  peaklMH, peuieHue
AKCIIEPUMEHTAJIBHBIX 3adad no TemaMm «Mertamwisl» u  «Hemeramnsl») c
coOJI0ICHHEM TpaBWJI 0€30MacHOr0 oOpallleHusl ¢ BeIleCTBaMU U J1a00paTOPHBIM
o0opynoBanueM, (opmMyaupoBaTh I1€Jb HCCJIEIAOBAaHMS, TMPEJICTABIATh B
paznu4yHOi (QopMe pe3yibTaThl SKCIEPUMEHTA, aHAIM3UPOBATh M OIIEHUBATH HX
JOCTOBEPHOCTB;

c(OpMUPOBAHHOCTh YMEHUI: COOMIOAATh MTPaBUIIa MOJb30BAHUS XUMHUECKON
nocyJo u J1abopaTopHBIM O0OpYAOBaHHEM, OOpalleHHs C BEHIECTBAMU B
COOTBETCTBHUM C HWHCTPYKLMSMHU MO BBINOJHEHUIO Ja0OPATOPHBIX XHUMHYECKUX
OMbBITOB, JKOJIOTMYECKH LEIeCO00pa3HOro MOBEAECHHS B OBITY W TPYIOBOM
JEATENBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3J0POBBS, OKPYXKarOLEH MPUPOTHON
cpeabl W JOCTUXKEHUA €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OIMACHOCTH



TOKCHYECKOTO JICUCTBUS HA >KUBBIE OPraHU3MbI OMPEJICIEHHBIX HEOPTaHHUYECKUX
BEIIECTB, MOHUMas cMmbich rmoka3arens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKOW MH(OpMaLIMK B PA3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4HAas
JuTepaTypa, CpeAcTBa MaccoBor mHopManuu, UHTepHET 1 Apyrue), KpUTHICCKU
aHaJM3MPOBATh XUMUUYECKYI0 MH(pOpMaIMIO, TiepepadareiBaTh €€ U HCIO0JIb30BaTh
B COOTBETCTBUU C MTOCTABJIICHHOM y4eOHO 3a1auei.






11 KIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeEM uudgposbie
Ne i/m P Konrtpoubnsie | IIpakTnyeckue (upp :
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atroma. [lepuoanueckuit 3akoH
1.1 u Ilepruoauueckasi cucteMa XUuMUYECKUX 9 bubmorexa [OK
' pHOA https://m.edsoo.ru/2dd57f24
snemeHToB /I. 1. Menaeneena
12 Crtpoenue BeriecTBa. MHOrooOpasue 1 1 bubmuorexa [JOK
' BEIIIECCTB https://m.edsoo.ru/2dd57f24
but6mmoreka [JOK
1.3 X 19 1 3
HMITICCKHE peaKtitd https://m.edsoo.ru/2dd57{24
Hroro no pazneny 39
Paznen 2. Heopranuueckasi Xumust
bu6mmoreka [IOK
2.1 Hewmerarner 31 ! 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 Merasbt 23 ! 2 https://m.edsoo.ru/2dd5724
Hroro no pazgeny 54
Pasznea 3. Xumus n :Xu3Hb
31 MeToapl moO3HAHUS B XUMHUH. XUMHA U 9 bu6mmorexa [JOK
' J)KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







11 KITACC

Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kounrpouasbnsie | IlpakTnuecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbI
pecypchl
) AtoMm. CocTaB aTOMHBIX sJIEP. 1 bubnmnoreka [JOK
XuMuyecKkui aneMeHT. M30Tomnbl https://m.edsoo.ru/59c112¢ee
) CtpoeHue 37eKTPOHHBIX 000JI0UYEeK 1 bubmuorexa [IOK
aTOMOB, KBAaHTOBBIE UHMClIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanmst XuMuaeckux 1 bubnuoreka [JOK
AIIEMEHTOB (S-, p-, d-, f-3IIeMeHTBI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31eKTpoHOB MO 1 bubnmoreka [JOK
aTOMHBIM OpOUTANISIM https://m.edsoo.ru/f5f750fe
DNIeKTPOHHBIE KOH(PUTYpAIUUA ATOMOB
5 aneM:ETOB B OCHojl){on}f; 1 bubmoreia HOK
B https://m.edsoo.ru/8149e846
BO30YXJIEHHOM COCTOSTHUU
6 DIEeKTPOHHBIC KOH(UTYpAITH HOHOB. 1 bubnmoreka [JOK
DIIEeKTPOOTPULIATEITLHOCTh https://m.edsoo.ru/a0764b24
[Tepuoanueckuii 3aKOH U
[lepuonnueckas cuctema XUMHUYECKUX
7 anemenToB 1. M. Menneneena, CBS3b C 1 bubmorexa HOK
N vﬂ ’ https://m.edso0.ru/16957¢01
COBPEMEHHOM TeopHell CTpoeHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
g XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX | bubnuoreka [JOK

VMU TPOCTHIX U CIOXKHBIX BEIIECTB 10
rpymnmam 1 nepuojiam

https://m.edsoo.ru/f8468927




Cucrematusaiys 1 00001eHIE 3HAHUI

bubmnoreka 1IOK

nn

pacTBOPEHHOTO BemIecTBa", "MOIIApHas
KOHIeHTpauus"

9
[0 TEME https://m.edsoo.ru/8fad2942
Bunnl xumndeckon cBsi3u. MexaHu3MEL
10 00pa30oBaHUs KOBAJIEHTHOM CBSI3H. bubnmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMONeKyIJIIpHbIE B3aUMOIEHCTBUS
BaneHTHOCTh 1 BaJICHTHBIE
1 BO3MOXKHOCTH aTOMOB. CBsI3b Bbu6morexa [JOK
ANIEKTPOHHOMN CTPYKTYpPBI MOJIEKYJ C X https://m.edsoo.ru/3d2¢ca093
r€OMETPUYECKUM CTPOCHUEM
12 IIpencraBieHust 0 KOMILUIEKCHBIX bubnuorexa LIOK
COCIMHEHUSX: COCTAaB U HOMEHKJIATYpa https://m.edsoo.ru/8c66bl12a
BemectBa MOJIEKyYISPHOTO U
13 HEMOJIEKYJIIPHOTO CTPOCHHUS. THIIbI bubnuoreka IIOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILECTB
[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
14 IIpencraBienne 0 KOJUIOUMAHBIX bubmmorexa TIOK
P https://m.edsoo.ru/da2¢70e4
pacTBopax
HctrHHBIE pacTBOPHI: HACBIILIEHHBIE U
15 HEHACBIIICHHbIE, PACTBOPUMOCTh bubmmorexa [OK
Y P : https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatst
16 CriocoObl BEIpOKCHHS KOHIIEHTPAITUH bubnuoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenne 3amau ¢ ucnosib30BaHuEM
17 IMOHATHH "MaccoBas I0JIS Bbu6morexa [JOK

https://m.edsoo.ru/785e0ab4




18 Knaccudukanus u HoMeHKIaTypa bubnuorexa [IOK
HEOPraHNYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremarm3anus U 00001IeHHe 3HAHHI but6mmoreka [JOK
[0 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas paboTa no remam
"Crpoenue atoma. Ilepuoanuecknit
20 3akoH u [lepuoguyeckas cucrema bubnunoreka [JOK
XUMHUYECKHUX AeMeHToB [[. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CTtpoeHue BelecTna.
Mmuoroo6pa3ue BeriecTs"
Knaccudukanus XuMHYECKUX peakinuit
B HEOPTaHUYECKOW U OPraHUYECKON
21 XUMUU. 3aKOH COXPAHEHUS MaCChI bubnmoreka [JOK
BENIECTB; 3aKOH COXPAaHEHUS U https://m.edsoo.1u/6335cdd2
MIpEeBpaICHHs YDHEPTUU TIPU
XUMUYECKHUX PEAKITUIX
TerioBbie 3 (HEKTHl XUMUYECKUX
22 eaknuii. Tepmo €CKHe bubmoreia HOK
UK. MOXMMHYECKHU
P p https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenus no ypaBHeHUSIM
23 XUMHUYECKUX PEeaKIui U bubnnorexa [IOK
P https://m.edso0o.ru/87b13954
TEPMOXUMHYECKUM YPaBHEHUSIM
CKOpoCTh XMMHUYECKOHN peakliuy, e€
24 3aBHCHUMOCTH OT PA3JIMYHBIX (PAKTOPOB.
Karanus u kaTanuzaropsl
25 ['oMoreHHbI€ U T€TEPOreHHbIE PEAKIINH
26 [TpakTuueckas padorta Ne 1 mo Teme bu6mmoreka [IOK

"BiusiHre pa3nuaHbBIX GaKTOPOB HA

https://m.edsoo.ru/1facaldl




CKOpPOCTb XUMHUYECKOHN peakiuu"

OObpaTtumble U HEOOpaTUMBbIE PEaKIUH.

bu6nmoreka [JOK

27
XUMHAYECKOE pABHOBECUE https://m.edso00.1u/309529b
[TpakTuyeckas padora Ne 2 o Teme
28 "BiusiHre pa3mTUYHBIX (GAKTOPOB HA buommorexa LIOK
P P " https://m.edsoo.ru/3bf34el7
MOJIOKEHUE XUMUYECKOTO PABHOBECHS
DJIeKTPOoIUTHYECKAsS JUCCOLAALINS.
29 CI/IJIBHI?:IG U ci1a0bIe DIIEKTPOIIATEL bubmmorexa [IOK
p ' https://m.eds00.ru/5f766bdf
CremneHp JUCCOIHALIIN
Honnoe npoussenenne soasl. Cpena
30 BOJHBIX :CTBO oB. Bonopo HLII;/'I bubmmorexa TIOK
A p POB. BOAOPOA https://m.edso0.1ru/3966ca89
noka3zarensb (pH) pactBopa
I'maponus cosneit. Peakuu,
31 MIPOTEKAIOIINE B PacTBOPax bubnmorexa [TOK
p H p p https://m.edsoo.ru/09d5a9bd
ANEKTPOJUTOB
[TpakTnueckas pabora Ne 3 o teme
32 "XUMHYECKHE PEAKIIUH B PACTBOpPaX bubnmorera [TOK
"p H p p https://m.edsoo.ru/2e3daeb0
AIEKTPOIUTOB
OKHCIIMTEIHHO-BOCCTAHOBUTCILHBIC Bbu6moreka [JOK
33 peakuuu. Baxuenime OKUCIUTENU U http
BOCCTAaHOBHUTEIH s://m.eds00.ru/56226060
34 Meroa 31eKTpOHHOTO (3JIEKTOHHO- bu6nmoreka [JOK
HMOHHOTO0) OanmaHca https://m.edsoo.ru/fb691387
35 DNEeKTPOJIN3 PACTBOPOB U PACILIABOB bubnuoreka [JOK
BEIIIECCTB https://m.edso00.ru/93fb97d2
36 Pemienue 3amay pa3iInyHbLIX TUIIOB bubnnorexa [IOK
ladp https://m.edsoo.ru/5a859d16
37 Pemenue 3aay pa3nuyuHbIX TUIIOB bu6mmoreka [JOK




https://m.edsoo.ru/5afa265d

CucreMaruzainus 1 0000IIeHEe 3HAHNI

bu6mmoreka [JOK

38
o TeMe "XumMudeckue peakiuun' https://m.edsoo.ru/c161eb8&5

19 KonTponbhas pabota no teme bubnuoreka LIOK
"Xumuaeckue peakiuu' https://m.edsoo.ru/a8a0a930
ITosios)keHrEe HEMETAIIIOB B
[Tepuonnueckoi cucTeMe XUMHUYECKHUX

40 snemeHnToB /1. 1. MenaeneeBa u bubmotera [IOK

o A https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHUS UX aTOMOB.
dU3NYECKUE CBOMCTBA HEMETAIIJIOB
AnnoTponusi HEeMETauIoB (Ha IpUMepe
41 KHCIIopoJia, cephl, hocdopa u bubmmorexa [JOK
POAa, CCpRL, P https://m.edsoo.ru/ef92c91c
yriaepoaa)

47 Bogopon: nonyuenue, pusundeckue u bubnuoreka LIOK
XUMHUYECKUEe cBOMCTBA. ['mapusl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaXOXAEHHUE B IPUPOJIE,

43 CHoCOOBI MOTyYeHus, Gu3ndecKue u bubmorexa HOK

Y L https://m.edsoo.ru/4e223795
XUMHUYECKHE CBOMCTBA
l"anorenoBonopoabl. Baxuernue
44 KHUCJIOPOACOAEPKAIIINE COSTUHEHNUS bubmorexa LOK
P P https://m.edso0.1ru/6b3255e6
raJIOTEHOB
JlaGopaTopHbie U TPOMBITIUICHHBIC

45 CTIOCOOBI TOTYYCHHSI TAJIOTCHOB. bubnuorexa [IOK
[IprMeHeHue raJsoreHoB U Ux https://m.edsoo.ru/6971aca4
COEAMHEHUI
ITpakTnueckas padorta Ne 4. Pemenue

bu6nmoreka [JOK
46 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME

"T"anmoreusr"

https://m.edsoo.ru/8b26fecd




Kucnopon: nabopatopHsie u
MIPOMBIIIJIEHHbIE CTIOCOOBI MOTYYEeHHUS,

bu6mmoreka [IOK

47
buznyecKre 1 XUMUYECKIE CBONCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHeHne KucIopoia u 030Ha

bu6mmoreka [JOK
48 OKCHIBI ¥ IEPOKCHUIEI
g p g https://m.edsoo.ru/5¢8816a0
49 Pemenwne 3aga4 pa3IMIHbBIX TUIIOB bubmorexa HOK
A&t https:/m.edsoo.ru/2b6d8bab
Cepa: HaxOXKIEHHE B IPUPOJIE,
50 Cl'I(I))COGBI MOJIYYCHUS (II))I/IBI:/IIIGCKI/IG u bu6morexa TIOK
y L https://m.edsoo.ru/46afac16
XUMHYECKHE CBOMCTBA
bu6mmoreka [JOK
51 CepoBogopo, CyIbOUILI
POBOZIOPOL, CyTLOUN https://m.eds00.1u/7¢875999
Kucnopoacoaep kaiiye coeTHHEHNS
52 cephl gCOGGHHIZ)CTI/I CBOICTB CEpHOI1 bu6morexa TIOK
ppL. p https://m.edsoo.ru/8cfa2548
KHUCJIOTHI
[TpakTuueckas padota Ne 5. Pemenue

53 9KCIIEPUMEHTAIBHBIX 3a71a4 [10 TEME bubmiorexa HOK

" p . fl https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUS
A30T: HaX0XKIEHNE B IPUPO/IE,

54 CHOCOObI MOTy4YeHHs, (PU3NUECKHe U bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoaconepkamiye coe fJHHEHUS

55 a3zoTa I())006eHIfOCT1/I CBOMCTB a30THOM bubmiorexa HOK

) https://m.edsoo.ru/e2965afe
KUCJIOTHI
56 IIpuMeHeHne a30Ta U €ero COeAMHEHU M. bubnuoreka IIOK

A3OTHBIE yA00pEHHS

https://m.edsoo.ru/129f5059




docdop: HaxOKIEHUE B IPUPO/IC,
CIOoCOOBI MOTy4YeHus, pu3ndecKkue u

bu6mmoreka [IOK

57
XUMHYECKUe cBoiicTBa. Docuabl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcuasl dpocdopa,

58 docho c(i) e(bmz ne kucioTel. Comu bubmmorexa LHOK

p If prratit ’ https://m.edsoo.ru/c7a2d429
(dhochopHON KHCIIOTHI

50 [Tpumenenune pochopa u ero bubmmorexa [IOK
coequHeHn. @ocopHbie y100peHUs https://m.edsoo.ru/a218070a
ITpakTrueckas padorta Ne 6. Pemenue

Bbu6moreka [JOK
60 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
https://m.edsoo.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHU"
VYriepoa: HaxoXA€HUE B IPUPOJIE,

61 QJIJIOTPOIIHBIE MOAU(PHUKAINY; bubnnoreka [JOK
du3HYECKre M XUMUYECKUE CBOWCTBA, https://m.edsoo.ru/l1eb19f9¢
MIPUMEHEHNE
Oxcup yraepona(Il), okcng

62 rie oya(I\I/)) 1“(0J'I)BHa$I KHUCJIOTa U €€ Bubmmorexa [JOK
YHIepo Y https://m.edsoo.ru/dba58adf
conu

63 Pemenue 3a1ay pa3nuyuHbIX TUIIOB bubmorexa [OK

AaTp https://m.eds00.ru/6029b609
Kpemuuii: HaxoxxaeHue B mpupoze,
64 650006},1 MIOJIy4YEHHUS @nsﬂzeflcne " bubnmorexa LHOK
y L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA

65 Oxcup kpemuus(1V), kpemuueBas bubmuorexa [JOK
KHUCIIOTA, CUIIUKAThI https://m.edsoo.ru/3170e7b1

66 [IpruMeHeHne KpeMHHUS U €ro bubmuorexa [JOK

coenuHeHn. CTEKII0, €ro MOJyYeHHUe,

https://m.edsoo.ru/393cdacO




BUABI CTCKJIA

https://m.edsoo.ru/5823cefb

67 Pemnrenue 3amad pas3iindHbIX THIIOB bubmorexa LOK
ladp https://m.eds00.1u/b6241801
68 Cucremarusanus u 00001IeHUE 3HAHUIA bubmuoreka [JOK
no teme "Hemeramier" https://m.edsoo.ru/6e864db5
69 KonTponbHas paboTa o teme bubmmorexa [IOK
"Hemetamier" https://m.edso0.ru/d0484¢76
70 AHanu3 pe3yabTaToB KOHTPOJIBHON bubnuoreka LIOK
paboThI, KOPPEKIHS OMUOOK https://m.edso0.ru/2b7e¢9510
[TonoxxeHne METAIIOB B
[Teproanueckoit cucTeMe XUMHUECKUX
71 a11eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa [IOK
' p https:/m.edso0o.ru/9839¢c16¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mwme puznyeckre CBOMCTBA
72 MeTaoB. IIpuMeHeHe MeTalIOB B bubmmorexa TIOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CmmaBsl MeTamioB. Kopposus bubmuorexa [JOK
METAaJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3amad pa3IMUHBIX THIIOB bubmmorexa TIOK
ladp https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKUH Psil HAITPSIKSHUI
75 MeTauioB. O0IHe cIOCOOEI MOTyYEHUS bubmmorexa TIOK
- Lo y https://m.edsoo.ru/94eb377a
METAIIOB
76 OO6mrast xapakTeprucTuka MeTayioB [A- bubmuorexa [JOK

rpynusl [leppogudeckoit cuctemsl
XUMHUUYECKHUX AJIeMeHTOB. HaTpuii u
KaJIM: ToTydeHue, hu3ndeckue u

https://m.edsoo.ru/e12¢26b3




XUMHUYECKHUE CBOWCTBA, MPUMCHCHHE
MIPOCTHIX BEMIECTB M MX COCAMHEHUI

O6mras xapaktepuctuka MetayioB [1A-
rpynmnsl [leproanueckoi CucTeMsl
XUMHUUYECKHUX AJIEMEHTOB. Maruuii u

bu6mmoreka [JOK

77 .
KaJIBIIWI: TTOJTy4YeHue, GU3nIecKkue u https://m.edsoo.ru/7¢3e49c0
XUMUYECKHE CBOMCTBA, MPUMECHECHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUIN

73 JKEcTKOCTE BOAKI M CITOCOOHI €€ bu6nmoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9

79 AntoMuHUH: IonyueHue, pusndeckue u bubnmoreka [JOK
XUMUYECKHE CBOWCTBA, IPUMEHECHHE https://m.eds00.ru/0e79b266
AmpoTepHbIe CBOIICTBA OKCHJIA U

20 TUAPOKCH]IAa AIFOMUHUS, bu6mmoreka [JOK
TUAPOKCOKOMIUIEKCHI aTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHNE

81 Pemienne 3aay pa3nuyuHbIX TUIIOB
[IpakTueckas pabora Ne 7. Pemenue

82 AKCIIEPUMEHTAIIbHBIX 33/a4 110 TEME bubamorexa [TOK
" p " https://m.edsoo.ru/27a4af43

Mertassl IJ1IaBHBIX TOATPYIII

OO6m1ast XxapakTepruCTHKa METAIIJIOB

23 no6ouHbIX noarpynn (b-rpyrmm) bubnmoreka [JOK
[Teproanyueckoil CUCTEMbI XUMHYECKHUX https://m.edso00.1u/610d7431
3JIEMEHTOB
OuU3NYECKUE U XUMUYECKUE CBOMCTBA

84 XpoMa U €r0 COEIUHEHUN, UX bubmmorexa HOK

P ’ https://m.eds00.ru/9911bef3

MpUMEHEHNE

85 Baxwnerinme coeMHEHUsT Maprasiia. bubnuorexa [IOK




HepMaHraHaT Kajausia, €ro
OKHCJIUTENLHBIC CBOMCTBA

https://m.eds00.ru/039d69c8

dusnueckre U XUMHUYECKHE CBOUCTBA

86 xKesesa v ero coequuenui. [lonyuenne bubmoreia HOK
g ' y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUIaBOB JKeJie3a
DU3NYECKUE U XUMUUYECKUE CBOMCTBA
87 Meau 1 €€ COeIMHEHUM, NX bubmorexa LOK
g g ’ https://m.eds00.ru/2bc01954
MpUMEHEHNE
du3nYecKre 1 XMMUYECKHUe CBOMCTBA
IIMHKA U €T0 COCIMHEHUH, UX bubmuoreka [JOK
88
IIpuMeHeHue. | HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IUHKA
[Tpaktuyeckas padora Ne 8. Pemenue
bu6mmoreka [JOK
89 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeEME
" " https://m.edsoo.ru/a6e352¢ea
MeTabl TOOOYHBIX TOATPYIIT
90 Pemenue 3agaq pa3nu4HbIX TUIIOB bubmorexa LOK
P https://m.edsoo.ru/a8b83d83
O06001IeHNE U CUCTEMATU3ALIHS
91 HW3YYEHHOTO MaTepuaia 1o TeMe bubmorexa LOK
" Y " P https://m.edsoo.ru/e91{e975
MerTanisl
9 Konrponbnas pabora no reme bubnuorexa [JOK
"MeTamisr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yapTaToB KOHTPOJIBHON bubnuorexa [JOK
paboTHI, KOPPEKIIHS OMHOOK https://m.edsoo.ru/9ebff2fd
Pons xuMum B obecnieueHnn
94 YCTOMYHMBOTO pPa3BUTHUS YEIOBEUECTBA. bubnuorexa [JOK

IlonsTue o Hay4YHBIX ME€TOOax
HCCICI0BaHUs BCIICCTB

https://m.edsoo.ru/080fe 10




HaquLIe MIPUHIUIIBI OpraHrU3aluun

95 XUMHUYECKOTO IPOU3BOACTBA. | bubmuotexa [JOK
[TpoMbInIeHHbIE CTIOCOOBI MOTYYSHHUS https://m.edsoo.ru/2e45a44f
BOKHEHIINX BEILIECTB
XUMHYECKOE 3arpsi3HEHUE

96 OKpY>KaloIlle Cpelibl U ero 1 bubmmorexa LHOK

Py m pel https://m.eds0o.ru/9f11bf51
MTOCJICACTBHS

97 XUMHUS U 3J0pOBBE UEIOBEKA. 1 bubmmorexa [IOK
JlekapcTBEeHHBIE CpeICTBA https://m.edso0o.1u/a6552721

08 Xumus nuny. Posib xumMuu B 1 bubmuoreka [JOK
oOecIeueHNH MUIIEBOH O€30IaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocmeTrnueckue u napdromepHbie | bubnuoreka LIOK
cpeacTa. beiToBas XxuMus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENBCTBE. BaxkHenne

100 CTPOHUTEINIbHBIC U KOHCTPYKLIHOHHEIC 1 bubmmorera [JOK

p PYKH https://m.eds00.1u/61e69003
MaTrepuabl
XuMUS B CEITBCKOM XO35IMCTBE.
101 Opraandeckrie ¥ MUHEpaIbHBIC 1 bu6morexa TIOK
P P https://m.edsoo.ru/fd39587d
yaoOpeHus

102 CucreMaruzainus 1 0000IIeHEe 3HAHNI | bu6nmoreka [JOK

IO TEME https://m.eds00.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







IMPOBEPSIEMBIE HA EI'D 110 XUMHWU TPEEOBAHMUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kox
NPOBepPsIeMOro
TpeOoBaHuUs

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHO# 00pa30BaTe/IbHOM MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHust

1

Brnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPAsi BKIKOYAET:

1.1

OCHOBOIIOJIATAIOIINE TOHATHUA (XMMHYECKHUN JJIEMEHT, aTOM, H30TOIIBI,
AJIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OpOUTATN ATOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHME aToMa, WOH, MOJeKya,
BaJICHTHOCTb, AJEKTPOOTPHUIATEILHOCTD, CTEICHb OKHCJICHMS,
XUMHYECKass CBs3b (G- W T-CBsA3b, KpaTHBIC CBS3M), THOPHIM3ALUS
aTOMHBIX OpOWTAJICH, KpUCTA/UIMUecKas pemeéTka, MoJib, MOJIpHas
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHLEHTpAIHs, pPacTBOPHI
(MCTUHHBIC, JHWCTIEPCHBIE CHCTEMbI), KPUCTAIOTHIPATHI, YTJICPOIHBINA
CKeJNeT, (PYHKIMOHAIbHAS TPYIIa, paJvKald, H30MEphl, CTPYKTypHas
dbopmyna,  uzomepust  (CTpyKTypHas,  TreomeTpuyeckas  (IuC-,
TPAHCHU30MEPHsI), TOMOJIOTHUECKUH psJl, TOMOJIOTH, YTJIEBOIAOPOJIHI,
KHUCIIOPOJI- U a30TCOAEpXKAIINE COSAMHEHUS, OUOJIOTUYECKU AKTHUBHBIC
BelecTBa (yriIeBObI, KUPBI, OCIKH), MOHOMEP, TOJUMEP, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJISIPHBIC COSAMHCHUS, KPESKUHT, pU(OPMHHT, THUITBI
XUMHUYECKUX peakuuid (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIC, JK30- H
SHIOTEPMUYECKHE, PEAKIIMH HOHHOTO OOMEHa, TOMO- U Te€TEePOreHHBIC,
oOpatuMble U HEOOpPATHMBIE), PACTBOP, AJNEKTPOJIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAS AUCCOLMAIINS, CTENIEHb TUCCOIMAIINN, OKUCIUTEb,
BOCCTAHOBUTEJb, AJICKTPOJU3, CKOPOCTh XUMHUYECKOW  peaKIuH,

XUMHNUYCCKOC paBHOBeCI/Ie)

TCOpHUHU W 3aKOHBI (TCOpI/Iﬂ XUMHUYECKOI0 CTPOCHUA OPraHUYCCKHUX
BCIICCTB AM. BYTHepOBa, TCOpHUA BHCKTpOHHTHqCCKOﬁ Jucconuraluu,

[Tepuomnueckuii 3akon J[.MI. MenneneeBa, 3aK0OH COXpaHEHHUS MacChl),

1.2 3aKOHOMEPHOCTH, CHUMBOJHUYECKUN SI3bIK XUMHUU, MHUPOBO33PEHUECKHUE
3HAHMS, JISXKAIIUE B OCHOBE NMOHMMAaHUS NMPHUYUHHOCTH M CHCTEMHOCTH
XUMHUYCCKUX 5[BJ'I€HI/II>1, COBpCMeHHBIe HpeI[CTaBJ'IeHI/ISI 0 CTpOCHI/II/I
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSX

1.3 MpECTaBICHUS 0 MeXaHU3Max XUMHAYECKUX peaxkuuit,

TCPMOIMHAMHWYCCKUX u KHMHCTHYCCKHUX 3aKOHOMCPHOCTAX nux




MNPOTCKAHHA, O XUMHUYCCKOM PABHOBCCUU, JUCIICPCHBIX CUCTCMAX

1.4

(akTONIOTUYECKHE CBEACHUS O CBOMCTBAX, COCTaBe, IOJYyYCHUU U
0€30MacHOM  HUCIONB30BAaHWU  BAKHEHIIMX  HEOPraHWUYECKUX U
OpraHMYECKHUX BEHIECTB B OBITY M TMPAKTUYECKON AeATeIbHOCTU

YCJIO0BCKa

1.5

O6H.[I/IC HAaYYHBIC NMPUHIUIIBI XUMHUYCCKOTO ITPOU3BOJACTBA (Ha npumepe
IMPONU3BOACTBA C€pHOI71 KHUCJIOThI, aMMHaKa, MCTaHOJIa, nepepa60TKI/I

HeTH)

CdhopmupoBaHHOCTH YMEHHI BBISBIISTH:

2.1

XApaKTCPHBIC IIPU3HAKKM W  B3dUMOCBA3b  HM3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATE COOTBETCTBYIOIIMEC IIOHATHUSA IIPU OIMMCAHUHU CTPOCHUA U

CBOICTB HCOPTaHUYCCKUX U OPTraHNUYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBA3b XMMUYECKUX 3HAHMNM C NOHATHUAMH W IPEICTABICHUSMHU
APYTUX MPEeIMETOB Uit 00jiee OCO3HAHHOTO MOHUMAHHUA U OOBSICHEHHS

CYIIHOCTH MAaTCpHUAJIbHOI'O CAMHCTBA MUPaA

C(bOpMI/IpOBaHHOCTL YMCHUA UCIIOJIb30BATh!:

3.1

HAaVMEHOBAHMS XHMMHYECKUX COCIMHEHHH MEXKIyHapOJHOIO COHO3a
TEOPETUYECKOM U MPUKIAJAHOM XHMHM W TPUBHAJIBHBIC HA3BAHMSA
BEILECTB, OTHOCAILNMXCA K U3YYEHHBIM KjaccaM OpPraHUYECKUX H

HEOPraHWYECKUX COCIMHEHUN

3.2

XMMUYECKYI0 CHUMBOJHKY JUIS COCTaBJIeHUs (HOpMYJ HEOpPraHHMUECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (OPMYJI OPraHUYECKUX BELIECTB

CdhopmupoBaHHOCTH YMEHHUS KJIACCUDHUITUPOBATH:

4.1

HCOPraHNM4YC€CKUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHUA H

KPUTEpUH JUIs KITacCU(PUKALIK N3yYaeMbIX XUMUYECKUX OObEKTOB

4.2

OpPraHu4eCKHUC BCHICCTBA, CAMOCTOATCILHO BBI6I/IpaTB OCHOBaHUA U

KPUTCPHUU IJIA K.TIaCCI/I(l)I/IKaHI/II/I N3y4a€MbIX XUMHUYECKUX 00BEKTOB

43

[0 pa3IMuHbIM IpHU3HAKaM (YHCIy U COCTaBy pearupyrolluxX BeIIECTB,
TeryioBoMy 3((hEeKTy peakiuy, W3MEHEHHMIO CTENEHEeW OKHUCIICHUS

AJIEMEHTOB, OOPATUMOCTH PEAKIIUHY, YIACTHIO KaTaJu3aTopa)

ChopMUpOBaHHOCTh YMEHHS XapaKTEPH30BaTh INEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXXAEHHOM COCTOSIHUM) M HOHOB
XUMHUYECKUX An1eMeHTOB | — 4 nepuoznos Ilepnonnueckoii cucremsr J1.1.
MenzeneeBa U UX BaJCHTHBIE BO3MOXHOCTH, UCIIOJIb3Ysl IIOHATHUSA §-, p-,

d-31eKTpOHHBIE OpPOUTAIN, SHEPTETUYECKUE YPOBHU




CchopMupoBaHHOCTh YMEHHsSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUs
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M OOpa3yeMbIX MUMU COEAMHEHUU I10

[epuoJiaM U IpyImniam

ChopmupoBaHHOCT, yMEHHS COCTABIIATH YPAaBHEHUS XUMHYECKHX

peakLyii U pacKpbIBaTh UX CYIIHOCTB:

7.1

OKHCIHNTCIIBbHO-BOCCTAaHOBUTCIBbHBIX peaKHI/Iﬁ noCcpeaACTBOM COCTABJICHUSA

AJIEKTPOHHOIO OajlaHCca 3TUX peakuuit

7.2

YPaBHEHHsI pEakUui pas3JndHbIX THUIIOB; IIOJHBIE M COKpAIIEHHbIE
YpaBHEHHUS peakLUii HOHHOTO 0OMEHa, YUYUThIBasl YCIOBHUS, IPH KOTOPBIX

OTH PCaKIIMU UOYT 10 KOHIIA

7.3

peakiMii THIpONM3a, Peakluid KOMIUIeKcooOpa3oBaHMs (Ha MpuMepe

T'HJIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHUS)

ChopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IIPUMEPAX XapakKTep 3aBUCUMOCTH PEaKIHOHHOMN
CIOCOOHOCTH OPraHMYECKHMX COEJUHEHUMH OT KpaTHOCTU U THIA
KOBAJICHTHOM CBSI3U (G- U T-CBSA3H), B3aUMHOI'O BJIUSHUSL aTOMOB U TpYIIII
aTOMOB B MOJIEKYJIaX, @ TAK)KE OT 0COOEHHOCTEH peaan3aliy pa3InyHbIX

MEXaHU3MOB MPOTEKAHUsI peaKLnit

8.2

XapaKTCPHBIC XHUMHUYCCKUC CBOICTBa BCIICCTB COOTBECTCTBYIOUIMMHA

SKCIICPUMCHTAMU U 3aIIUCIAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_II/Iﬁ

CdopMUpOBaHHOCTH YMEHHSI XapaKTEpPHU30BaTh COCTaB M Ba)KHEHIIME
CBOWCTBA BEUIECTB, IPUHAMICKAIIUX K OINPEHEIEHHBIM KiaccaM |
rpynmnaMm coeIuHeHuH (IpOoCThie BEIIeCTBa, OKCUIbI, TUAPOKCUIBI, COJIU;
YTIIEBOIOPOIBI, IPOCTBIC A(DUPHI, CHUPTHI, PEHOIBI, AJTbICTH/IbI, KETOHHI,
KapOOHOBBIE KHCIIOTHI, CIIOXKHBIE I(UPHI, KUPBI, YTICBOJbI, AMHUHBI,

aMUHOKHCIIOTbI, O€JIKH)

10

ChopMUpOBaHHOCTh YMEHHSI MPOBOIUTH PACYETHI MO XUMHUYECKUM
dbopMyllaM M ypaBHEHHUSM XHUMHUECKHUX PEaKUUH C HCIOJIb30BaHHUEM

(bU3NUEeCKUX BETUYNH:

10.1

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEaKIUH, €CIH OJHO
W3 UCXOJIHBIX BEIIECTB JIaHO B BUJIE PACTBOpA C ONPEICTEHHON MacCOBOM

J0JIeH pacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW WM 00BEMHOM 107U, BBIXO/1a MPOAYKTA PEAKIIMH

10.3

TEIIOBOTO (P eKTa peaKIuii

10.4

00BEMHBIX OTHOIICHHI Ta30B

10.5

0 HAXOXJACHUIO XUMUIECKON (hOPMYJIBI BEIIECTBA




11

BJ'Ia,Z[eHI/Ie CHCTEeMOM 3HAHUHA O MCTOJaX HAY4YHOI'O ITO3HAHUA SIBIICHUI
MpUupoabl, UCIIOJIB3YEMBIX B CCTCCTBCHHBIX HAYKaX U YMCHHC IIPUMCHATH
9TU 3HaHUA IIPpU SKCIICPUMCHTAJIbBHOM HCCIICAOBAHUH BCIHICCTB U IUJIA
OOBSACHECHHS XHMHUUYECKUX HBJ'IGHI/IfI, UMermuUx MCECTO B IMPUPOIC,

HpaKTI/I‘{eCKOﬁ JACATCIIbPHOCTH YC€JIOBCKA U B HOBCC,Z[HCBHOFI KHU3HHU

12

CchopMupoBaHHOCTH yMEHHUSI TPHUMEHATH (MCIOJIb30BaTh) 3HAHHUA O
COCTaB€ W CBOMCTBAaX BELIECTB JJIsi OSKCIEPUMEHTAILHOW MPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAaHUS XUMHUYECKUX
peakiuii ¥ TPOTHO3HPOBAHMS BO3MOXKHOCTEH HX OCYILECTBIICHUS;
CHCTEMHBIC XMMHUYECKHE 3HAHWS JJIsi OOBSICHEHHS] U TPOTHO3HPOBAHUS
SBJICHUM, MMEIOIIMX €CTECTBEHHOHAYYHYIO NPHUPOAY; JUISl TPUHATHUS

IPaMOTHBIX pEIIEHU MPOoOJieM B CUTYaIUsAX, CBI3aHHBIX C XUMHUEH

13

CchopMuUpOBaHHOCTh yYMEHUS IJIAHUPOBATh U NPOBOJUTH XUMHUYECKHUN
IKCTIIEPUMEHT (TIOJIydeHHE W H3YyYCHHE CBOWCTB HEOPTaHUYECKUX |
OpraHu4CeCKUX BCHICCTB, KAUCCTBCHHBLIC PCAKIHUU YIJICBOAOPOJI0B
Pa3IUYHBIX KJIACCOB M KHCIOPOJCOACPKAINX OPraHWYeCKUX BEIIECTB,
pemieHre  SKCIEepPUMEHTANbHBIX  33Jad4 10  paclo3HaBaHHIO
HEOPraHWYeCKUX M OPraHUYECKHX BELIECTB) C COOIIOJCHHEM ITpaBHII
OesomacHoro  oOpallleHHss C  BElIeCTBaMU U JIaDOpaTOpPHBIM
obopynoBanueM; (popMyIupoBaTh LEIH UCCIEIOBAHUS; MPEACTABIATH B
pa3nuuHOM (opMe pe3yNbTaThl OIKCIEPHMEHTa, AaHAIW3UPOBATh U

OLICHUBATh UX NOCTOBCPHOCTDH

14

C¢hopMHUPOBAaHHOCT YMEHHSI OCYLIECTBIIATH LEJICHANPABICHHBINA MOMCK
XMUMHUYECKON MH(POPMALIMU B PA3IMYHBIX UCTOYHUKAX (HAayyHasi U y4eOHO-
Hay4Has JIUTeparypa, CpeacTBa MacCoOBOi HH(popMalmu, cetb MIHTepHeT 1
Apyrue), KpUTHYECKH aHAJIU3UPOBATH XHMHUYECKYI0 MH(pOpMALHUIO,
nepepabaThiBaTh €€ W MCHOJIBb30BaTh B COOTBETCTBHH C ITOCTaBJICHHOM

y4eOHOM 3a1aueit

15

ChopmMupoBaHHOCTH yMEHHsI MPOTHO3UPOBATH, AHAIM3UPOBATH U
OLIEHUBaTh WHGPOPMAIMIO C TIO3UIUH HSKOJIOTUYECKOH Oe30macHOCTH
MOCIICZICTBUI OBITOBOM M TPOM3BOJICTBEHHOW ICSATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C TepepadOTKOW BeUecTB; C(HOPMUPOBAHHOCTh YMEHHM
OCO3HaBaTh  OMACHOCTh  BO3JICHCTBUS  HA  JKUBBIC  OPTaHU3MBI
OHpC[[eJ'IéHHI)IX BCIICCTB, IIOHHMMAass CMbICI IIOKa3aTcIst HpCI[GJ'ILHOfI
JOMYyCTUMOW KOHIIGHTpAllUM, M TOSACHATh HA MpHUMeEpax CHoCOObI
YMCHBHIGHI/IH 158 Hpe,HOTBpaHIeHI/IH nux BpelIHOFO BOS}I@ﬁCTBI/IH Ha OpFaHI/I3M

YCJIOBCKa




IHEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMbBIX HA EI'D
11O XUMHNH

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMUMHUH

1.1

Crtpoenue BemectBa. CoBpeMeHHass MOJENlb CTpOeHHsI aToma. Pacmpenenenue
JNEKTPOHOB 10 JHEPreTHYecKUM ypoBHAM. Kiaccubukanus XuMHUECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEW aToMoB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHSI aTOMOB. ODIIEKTPOHHAS

KoH(uUTyparus aroma. BaJleHTHBIC AIEKTPOHBI

[lepuonnueckas cucreMa xumudeckux onemeHtoB JI.M. Menneneesa.

Ousnueckuit cmbica [lepuoanueckoro 3axkona J[.M. MenneneeBa. [IpuuuHbl u

1.2 3aKOHOMEPHOCTH U3MEHEHHMS CBOMCTB DJJIEMEHTOB U WX COEJUHEHUN TI0
nepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB MPOCTHIX
BEILECTB, BOJAOPOJIHBIX COCIMHEHUM, BHICIITUX OKCHJIOB U THAPOKCHUJIOB

1.3 BanentHoCcTb. DneKTpoOTpUIIATETLHOCTh. CTENEHb OKUCICHUS
Buabl xumuyeckoit cBA3M (KOBaJ€HTHAasl, MOHHAs, METAJLIMYECKasi, BOJOPOAHAs)

L4 1 MEXaHU3MBI €€ o0pa3oBaHus. MeXMOJEKYIsIpHBIC B3auMoeiicTBUsA. BemecTra

' MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTpO€HHUsA. THmbl KPUCTAILTMYECKUX
peuETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU

L5 XuMH4eckas peakuus. Knaccudukanms XUMHUYECKUX peaxkuuii B

. HEOPraHUYECKOW U OPraHUYECKON XMMHUH. 3aKOH COXPAHEHHS MacChl BEILIECTB

1.6 CkopocTb peakium, e€ 3aBUCUMOCTb OT pPa3InYHbIX (PAKTOPOB

1.7 Tennobie 3 HEKTh XUMUUECKUX peaKInid. TepMOXUMHUECKUE YPABHEHHS

18 OO0Opatumble peakIuu. XHUMHYECKoe paBHOBecwe. DakTopbl, BIUAIOINIMEC Ha

' COCTOsIHME XUMH4ecKoro pasHosecus. [Ipuanun Jle [larense
Dnextponutuueckas auccoruanusa. CunbHble U cinabbie dnekTponuthl. Cpena

1.9 BOJHBIX pAacTBOPOB BEIIECTB: KHCIas, HeUTpanbHasd, IienouyHas. CreneHb
Jaucconmanuu. Peakiyyn HOHHOTO 0OMeHa

110 Iunponus coneii. MonHoe mpousBeneHue BoAbl. Bomoponnsiii mokazatens (pH)

' pactBopa
CriocoObI BeIpaKEeHUsI KOHIIEHTPAIIMK PACTBOPOB: MAacCOBAasi OIS PACTBOPEHHOTO

1.11 BCIIIECTBA, MOJSIpHAsl KOHIIEHTpanusa. HacelmeHHble Y HEHaCBIIIEHHbIE
pacTBOpBI, pacCTBOPUMOCTh. Kpucranioruaparsl

1.12 OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. [loBeneHue BeuecT B cpenax c




Pa3HbIM 3HAYCHHUCM pH MeTtobl QJICKTPOHHOTI'O OanaHca

1.13

ONEeKTPOIN3 pacTBOPOB U PACIUIABOB COJIEH

OCHOBEI HeOpFaHHQCCKOﬁ XUMHNHU

2.1

Knaccudukanms HeopraHu4eckux coennHeHnii. HoMeHkmarypa HeopraHu4ecKux

BCIICCTB

2.2

XUMUYECKHUE CBOMCTBA BAXKHEHIIMX METAIJIOB (HATPWid, Kamui, KalbLUM,
MarHui, aJlOMUHUHW, IIUHK, XpOM, JKeJe30, MeIb) U UX coeauHeHuid. OOmue

CITIOCOOBI MMOJIy4YCHHU MCTAJIJIOB
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XUMHUYECKHE CBOWCTBA BaKHEHIINX HEMETAIOB (TaJIOTCHOB, CEpbl, a30Ta,
dbochopa, yrmepoga W KpeMHHUS) H  UX  COSAWHCHUU  (OKCHIIOB,

KHUCJIOPOJICOIEPKAIIUX KUCIOT, BOAOPOIHBIX COSAMHEHU)

2.4

I'enermueckas CBI3b HCOPTraHNYCCKUX BCIICCTB, MIPUHAAJICIKAIINX K pa3JInIHbIM

Ki1accaM

2.5

#H##Par### nenTnukanus HeopraHmueckux coequHeHnid. KauecTBeHHbBIC

pPC€aKu Ha HEOPTraHNYCCKUEC BCUICCTBA U NOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHbBIE TOJIOKEHHMSI TEOPUM XUMHUYECKOIO CTPOEHMSI OpPraHMYECKHX
coequHennii A.M. bytiepoBa. YriepoaHblil CKEJIET OpraHUYeCKON MOJIEKYJIbI.
KpatHOoCTh XMMHMUECKON CBSI3U. S- M P-CBA3H. sp3-, sp2-, sp-THOpUAM3ALNU
opOuTaneii aToMOB yriiepoja. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

cTpoeHus MosekyJl. 'omosnoru. ['omonoruueckuii psia. Mzomepust u nzomepsl

3.2

[lonsatne o  ¢yskuuoHampHOW  rpynme.  OpHeHTaluoHHBIE (P (EKTHI

3aMECTUTEIIEH

3.3

[IpencraBnenne o KiacCH(pUKAIMU OPraHWYECKUX BemecTB. HomeHkiarypa
OpPTaHMYECKUX COCIWHEHUH (CUCTeMaThyecKas) U TpPUBUAIBHBIC Ha3BaHUS

BOKHEHIINX MPEIACTABUTENCH KIIACCOB OPraHUYECKUX BEIIECTB
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CBoOOHOpaAMKANBHBIA M HWOHHBIA MeXaHW3Mbl peakuuu. [lomarue o

Hykieoduie u snekrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuso 3aitieBa

3.5

AJsikaHpl. XMMUYECKUE CBOMCTBA AJKAHOB: rAJIOT€HUPOBAHKE, AETUAPUPOBAHUE,
TEPMUYECKOE pPa3J0KEeHHE, KPEKUHI, Hu3oMepu3anus, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnernuduka CBOWCTB IHMKJIOATKAHOB C MajbIM

pPasMEpoOM LUKIIA. PeaKLII/II/I MMPUCOCOAUHCHUS U PAAUKAJIBHOI'O 3aMCIICHUS

3.6

Ankenbl. XUMHUYECKHE CBOMCTBA: peakMM NPUCOEIUHEHUsS (rajJoreHUpOBaHUE,
TUIPUPOBAaHUE, TUIAPOTraJOT€HUPOBAHUE, TUApATAlUsi), TOPEHUsl, OKUCIEHUS WU
nojguMepu3anuy. IIpoMbllUIeHHBIE M J1a0OpaTOpHBIE CIIOCOOBI  MOTYYCHHS

AJIKCHOB




3.7

Ankaguensl. XMMHYECKHE CBOMCTBA aJKaJUCHOB: PEAKUUU INPUCOCIUHEHUS
(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpeHMs] U noiaumepusauuu. [lomydenue

aJIKaIUCHOB

3.8

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEAKIUU MPUCOEAMHEHUS (TajJoreHupPOBaHUE,
THUIPUPOBAHUE, TUApPATAIUS, THIPOTAIIOTEHUPOBAHNE) KaK CIIOCO0 MONydYeHUs
MOJTUMEPOB U JIPYTUX TMOJE3HBIX MPOAYKTOB. Peakiuu 3amerienus. [openue
AllCTUJICHA KaK HCTOYHHK BBICOKOTEMIICPATYPHOI'O IIJIAMCHHA [JIA CBApPKU U PE3KU

MCTAJLJIOB. HpI/IMeHeHI/Ie aliCTHJICHA

3.9

Apenbl. XuMHYECKHE CBOWCTBa O€H305a: peakmuu  AJIEKTPO(UIBLHOTO
3aMEIIEHUs, NpPUCOEeNUHEHUs (TUAPUpPOBaHME, TallOTeHUpOBaHUE). Peakuus
ropeHusi. OCOOEHHOCTH XHMHUYECKUX CBOWCTB Tonyoia. llomyuenue OeH3omna.
Oco0eHHOCTH XUMHUYECKMX CBOMCTB crtuposia. [lommmepwusanus crupoa.

CnocoObl MOJIYYCHHUA U HTPUMCHCHUC apOMATUUCCKUX YITICBOAOPOJ0B

3.10

Crouptel. IlpenenbHble  OJHOATOMHBIE CHHUPTHl. XHWMHYECKHE CBOMCTBA:
B3aUMOJICCTBME C  HaTpueM KaK CIoco0  YCTAHOBJCHHUS — HAJIMYUA
THIPOKCOTPYIIBL, €  TaJOreHOBOJAOPOJAaMH  KaK  CHocod — TMOJydYeHUs
pacTBOpHUTEIICH, BHYTPU- U MEKMOJICKYJISIpHAS IeTUApaTanus. Peakius ropeHusl.
[lonydyenue »oTaHoNa: peakuusi OpOXKEHHS TIIOKO3bl, THUApATAIUs STHIICHA.
DTUJICHTIIMKOJIb M TIUIEPUH KaK MPEJACTABUTENH MPEIETbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enHo. XuMHUYecKHe CBOicTBa (heHoNa (peakiuu ¢ HATpUEM, THIAPOKCHIOM

HaTpusi, Opomom). [Tomyuenue denona

3.12

Anpaeruipl. XUMUYECKHE CBOMCTBA MPENEIbHBIX aNbJETHIOB: THAPHUPOBAHUE;
Ka4ueCTBEHHBIC pEaKIMU Ha KapOOHWIBHYIO Tpynmy (peakmus «cepeOpsHOro
3epkana», B3aumoaeicteue ¢ ruapokcunom meau (II). Tlomyuenue npenenbHBIX
aNbJIETH/IOB: OKHUCICHHE CHOUPTOB, THApaTalus aleTHieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pCaKuuu OKUCIICHUA all€TOHA

3.13

KapOoHoBBIE KHCHIOTH. XWUMHYECKHE CBOWCTBA MpPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOCHHOCTH XMMHUYECKUX CBONCTB MyPaBbUHOMN KHUCIIOTHI.
HOHy‘-IeHI/IC MNpCaAC/IbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCIICHUC
aJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, albACTUAOB. Bhiciine mnpeaenbHbie U

HemnpeIenbHbIe KaPOOHOBBIE KUCITIOTHI

3.14

Cnoxuble »pupsl u kupbl. CrocoObl TOMYYEHHUS CIOXKHBIX 3(PUPOB.
O6parumocth peaknuu dTepudukanuu. [IpuMeHeHHEe CIOXHBIX 3(QUPOB B
MUIIEBOM M Tap(IOMEpHON HPOMBIIIICHHOCTU. JKUpPBI Kak CIOXHBIE S(PHUPHI
TNIMLIEPUHA U BBICHIMX KapOOHOBBIX KHUCIOT. XHMHYECKHE CBOWMCTBA >KHUPOB:
THIPUPOBAaHUE, OKWCIEHWe. [HMIponm3, WiIM OMBUICHHE, JXHUPOB Kak Crocod

IIPOMBIINIJICHHOI'O TTOJTYYCHUS COJIEH BBICIIUX Kap6OHOBBIX KUCIOT. MBIITIA Kak




COJIM BBICIIHNX Kap6OHOBBIX KHCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: PpEAaKIMM C Y4YyaCTHEM CIHUPTOBBIX U
JIBJICTUAHON TPy M MOJIOUHOKHCIOe OposkeHue. [IpuMeHeHHe TIIOKO3bI, e
3HAYEHUE B KU3HEIEATEIBHOCTH OpraHusMa. Jucaxapuapl: caxaposa, ManbTo3a.
BoccranaBnuBarome M HEBOCCTaHaBIMBArOIIMe aucaxapuisl. ['uaponus
nucaxapunoB. [lonmmcaxapunel: kpaxmail, riukoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmaja, I[JIMKOreHa W Ie/UTiosio3bl. (Pu3nyeckue CBOWCTBA Kpaxmana U
LEJUII003bl.  XMMHMUYECKHE CBOMCTBA Kpaxmajia: THUIPOJIM3, KauyeCTBEHHas
peakuus ¢ MOAOM. XHMMHUYECKHE CBOMCTBA IEJUIIOJIO3bI: THAPOJIU3, MOJyYeHHE
3¢upoB uemwTono3bl. [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a,

aIeTaTHBIN MIETK)

3.16

AMHHBI. AMHHBI KaK OPraHUYECKHUE OCHOBAHUS: PEAKIIMU C BOJOM, KUCIOTaAMH,
peakuusi TropeHus. AHWIMH Kak NpPeICTaBUTENIb apOMAaTHUYECKUX aMHUHOB.
XWMHUYECKUE CBOWCTBA aHWJIMHA: B3aWMOJCHCTBHE C KHCJIOTaMH, OpPOMHOM
BOAOM, okucineHue. IlomyyeHue aMHUHOB aJKUJIMPOBAaHUEM aMMHaKa U

BOCCTAHOBJICHUEM HUTPOIIPONU3BOAHBIX YITIEBOJOPOJ0B

3.17

AMUHOKHCIOTHI W Oenkh. AMHHOKHCIOTHI Kak aMm(oTepHbIE OpraHWYEeCcKHe
coeauHeHusi. OCHOBHBIE aMMHOKHCIOTBHI, oOpasytomue Oenku. XUMHUYECKHe
CBOICTBa OENKOB: THAPOJIN3, JEHATYypallMs, KayeCTBEHHbIE (LIBETHBIC) PEaKIUU

Ha Oenku

3.18

CtpoeHue u CTPYKTypa HOJUMEPOB. 3aBUCHMOCTbh CBOMCTB IOJIHMEPOB OT
cTpoeHust MouieKyJd. OCHOBHbIE CIOCOOBI MOJYUYEHHUS BBICOKOMOJEKYJISIPHBIX
COCJMHEHUI: peakuuu MOJIMMEpU3aluud U NoJaukKoHAeHcaruu. Kiaccudukarus

BOJIOKOH

3.19

#HH#HPar### nenTuukanus opraHMueCKuX coequHeHuil. Pemenue

OKCIICPUMCHTAJIBHBIX 3a1a4 Ha PaCllIO3HABAHUC OPTaHUYCCKUX BCIICCTB

3.20

I'enetnueckas cBs3b MCKAY KiIaCCaMU OpPTaHUYCCKUX COE€IUHECHUI

XUMUS U )KU3Hb

4.1

Xumusi B TIOBCEAHEBHOW >KW3HM. [IpaBuia Oe3zomacHOW pabOTBI C €KUM,

TOpHOYMMU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XMMHUH

4.2

XUMHSA U 300pOBbe. XUMHSA B MEAULMHE. XUMHUSI U CEIIBCKOE X03AiCTBO. XUMUS B
MIPOMBILIUIEHHOCTH. XUMHS M 3HEPreTHKa: MPUPOJHbIA W MOMYyTHBIA He(TIHON
ras3bl, UX COCTaB M ucnoib3oBanue. CocraB HehTH U €€ mepepaboTka (MPUPOIHBIC

HCTOYHUKH yTJIEBOAOPOIOB)
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XUMUA U 3KOJOrvs. XUMHUYECKOE 3arpsA3HEHHE OKpPYKAlOLIEeW Cpenbl U €ro
nocneactBus. Oxpana ruapocdepbl, MOYBbL, aTMOchepbl, Guopbl U (ayHbl OT

XUMHYCCKOI'O0 3arpsa3HCHUs. Hp06neMa OTXO0JOB U MOOOYHBIX ITPOAYKTOB.




AJ'ILTepHaTI/IBHBIe HUCTOYHUKHU SHCPIruu

OO6mue mpencTaBlIeHus] O MPOMBINIJIEHHBIX CIIOCO0aX MOTYyYEHUS XUMHUYECKHX

BEIeCTB (Ha MpUMeEpe MPOU3BOJCTBA aMMHaKa, CEpHOW KUCIOTHI). UEpHas u

4.4 uBetHas ~ Mmetauryprus.  CTrekino W CWIMKAaTHas  MPOMBIIUIEHHOCTb.
[IpombinenHass  opranuueckass  xumus.  Cplpb€  and  OpraHudecKoiu
IPOMBIIIJIEHHOCTH

5 ###Par### Tunbl pacu€THBIX 3a/1a4
HiHtPar#H##Pacu€Thl Macchl BellecTBa UM 00bEMA ra3oB MO U3BECTHOMY

5.1 KOJINYECTBY BEIIECTBA, MACCE MM 00BEMY OJTHOTO U3 YYACTBYIOIINX B PEAKIIMU
BEILIECTB

5.2 #iHtPar#H#PacuéTsl TerioBoro 3pdexra peakuuu

53 #HH#HPar###Pacu€Thl 00BEMHBIX OTHOLICHUN T'a30B IPU XUMHUUECKUX PEAKIIUAX

54 HiHtPar#H##PacuéTsl Macchl (00bEMa, KOTMUYECTBA BEIIECTBA) IPOAYKTOB

' peaxIiu, eCiii OJHO U3 BEUIECTB JaHO B U30BITKE (MMEET MPHUMECH)
55 ###Par###PacuéTb MacCOBOM MM 0OBEMHOMN JTOJIM BBIXOJIa IPOTYKTA PEaKIIUH
' OT TEOPETHUYECKH BO3MOXKHOIO
#HH#HPar###PacuéTel Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOLYKTa PEAKIINH,

5.6 €CJIM OJTHO M3 BEIIECTB JJAHO B BUJIE PaCTBOPA C OMPEACIEHHON MacCOBOM J101eM
pacTBOPEHHOTO BEIIECTBA

57 #H##Par###PacuéThl C MCIOIB30BAHUEM MOHIATHI «MACCOBASI 105, «MOJIIpHAs

' KOHLEHTPALUA», «PACTBOPUMOCTH
#HH#HPar##HaxoxieHre MOJEKyIIpHOM (pOpMyITBI OPraHUYECKOTO BEIECTBA MO
5.8 €ro MJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIUX B €r0 COCTAB, WU 110

IIPOJTyKTaM CrOpaHUs




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HNHTEPHET






