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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 NEepeKpbIBaHHUS AaTOMHBIX OpOUTaNe, G- MU T-CBS3M.
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
HoMeHKkaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBuanbHble 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, SpP -
ruOpuan3anus aTOMHBIX OopOuTanel yriepona, o-cBsi3b. dusmueckue CBOMCTBa
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 ¥  [POCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI aJKEHOB, Sp’-
ruOpuau3anusi aTOMHBIX opOuTanedl yriepona, o- U m-cBsA3u. CTPYKTypHas H
reoMerpuyeckas (uuc-tpaHc-) wuzomepus. DU3MYECKHME CBOICTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLMM MPUCOCAUHEHUS, 3aMEIIECHUS B (-IIOJOKEHUE
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
aMMHMAYHBIM pacTBOpOM okcuaa cepebpa(l)), kadecTBeHHOE OOHaApYyKEHHUE
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 METOJbl W3YYEHHsS BEIIECTB M WX MpEeBpallCHUN:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJE, B3aUMOJECHCTBUE ATAHOJA C HATPUEM,
OKHUCJICHHE ATUJIOBOI'O CIIMPTA B aJbJIETU] HAa PACKAJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTUJIOBOTO CHHUPTA AUXPOMATOM Kajids (BO3MOKHO HCIOJIb30BAHHE
BHJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMU Ha albJECTUlIbl (C TUIPOKCHUIIOM
muammuHcepeOpa(l) wu  rumpokcumom  meam(ll)), peakums rTiMIepuHA €
ruapokcuom Mmeau(ll), xumudeckue CBONCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ Tuapokcuaom meau(ll), B3aumonerictBue
KpaxMalia ¢ MOJIOM, PELICHHE SKCIEPUMEHTANbHBIX 3a7a4 1o temMaM «CHHUpThl U
benonb, «KapooHoBbie KUCTOTHL. ClOKHBIE d3DUPHD».

A3o0Tcoaep:Kale Oprannyeckue coeIMHeHus .

AMUHBI — OpraHUYecKHre MPOU3BOJIHbIE amMmMuaka. Knaccudukamus aMuHOB:
anmupaTUIeCKue ¥ apOMATHUYECKHE; TIEePBUYHBIC, BTOPUYHBIE W TPETHYHBIE.
Crtpoenne moiekyn, oOmmas (Gopmyia, u3oMepusi, HOMEHKIATypa U (QU3NYECKHE
cBOlcTBAa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHKUE, B3aHUMOJCHUCTBUE MNEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TpeACTaBUTENIb aMHHOB apomarudeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BiIMsHUE TPYIIN aTOMOB B MoJieKyJie aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakiuu Ha aHWIUH. CrocoObl
MOJIyYeHUS] M TpUMEHEeHHe anudarnueckux aMuHOB. [lomydeHue aHwimMHa U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknatypa u uzomepud. OTaenbHbIE PEACTABUTENN Ol
AMHHOKHCIJIOT:  TJWLMWH, anaHuH. @Ou3nMyeckue CBOMCTBA aMHUHOKHUCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEepHBIX  OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJUKOHJICHCAIMM, O0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 U TUAPOIIN3 NENTUIOB.

benku kak mnpupoaHble nonuMepsl. llepBuuHasg, BTOpUYHAS W TpPETUYHAA
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OENKOB: THAPOJH3, JEHATYpAIHs,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

ODKCNIEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W WX MNPEBpAILLCHUMN:
pacTBopeHue O€NKOB B BOJIE, J€HATypalusi O€JIKOB MPU HArpeBaHUM, I[BETHbHIC
peakiuu Ha O€JIKM, pEelIeHHE HSKCIePUMEHTANbHBIX 3ajJady [0 TeMaM
«A3oTconepxalue OpraHUYEecKue COEAMHEHUSD u «Pacrno3HaBaHue
OPraHUYECKUX COCTUHEHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbBIE TOHSATUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPU3ALNH, CPEAHSS MOJIEKYJIApHAs



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. Kinaccudukamnuss XuMHIeCKUX dJIEMEHTOB (s-, p-,
d-, f-anmementsr). PacmpeneneHue 5SJIEKTPOHOB IO AaTOMHBIM  OpPOUTANISAM.
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,
menouHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. 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
xumuueckue cpoictBa. CepoBomopona, cyiabduasl. Oxcunx cepbi(IV), okcun
cepbl(VI). CepHucras 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.
du3znueckue W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX
yraepogoMm. Okcun yriepoaa(ll), okcun yriepona(IV), yronapHas kucinora 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 cBorctBa. Oxcupy kpeMHuA(IV), KkpemMHuUEBas 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 xapaktepuctuka MmeTtamioB I[A-rpynmsl [lepuonnyeckoit cUCTEMBI
XUMUYECKUX JJieMeHTOB. Harpuit wu kanmii: noinydeHue, QuU3NUECKHe W
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

O6mas xapakrepuctuka metaioB IIA-rpynmer Ileproguyeckoil 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(Ill) u xpoma(VI). XpomaTel U Auxpomarsl, HUX
OKHCIIUTENbHBIE CBOKCTBA. [lonmyueHne u npuMeHenne xpoma.

Ousnyeckue W XMMHYECKHE CBOMCTBA MapraHla W €ro COEAWHECHUHU.
Baxneiimme coenunenuss wmapranua(ll), wmapranma(IV), wmapranna(VI) u
mapranua( VII). [lepmanranaT xamausi, ero OKUCIUTENIbHBIE CBOMCTBA.

@u3NYeCKNe U XMMHUYECKHE CBOMCTBA Ke€je3a U €ro coenuHeHur. OKCHIBL,
ruapokcuanl u conu xeneza(ll) u xxeneza(lll). [Tonyuenue n npuMeHeHue xeles3a
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;

UCITI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.



KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

3a/1aBaTb BOIIPOCHI I10 CYIHICCTBY O6CY}K,Ha€MOfI TCMBI B XO0AC OHaJiora U/ M
AUCKYCCHH, BBICKA3bIBATb UJICH, q)OpMy.HI/IpOBaTB CBOMH IIPCATTOKCHUA
OTHOCHUTCIIBHO BBIIIOJIHCHUA HpGIIHO)KGHHOﬁ 3aJJa4u,

BBICTYNAaTh C TPE3CHTAIMEH Pe3ylIbTaTOB IMO3HABATEILHON NEATEILHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIHLHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BBITTOJTHECHUH
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKONH pabOThl 10 MCCIICTOBAHUIO CBOWMCTB
M3Y4aeMbIX BEIIECTB, pealu3alui yaeOHOTO MPOEKTa, U (POPMYIMPOBATH BHIBOJIBI
M0 pe3ysbTaTaM MPOBEAEHHBIX HCCICAOBAHUN MyTEM COTJIACOBAHUS TIO3UIUN B
X0/1e 00CYkKICHHS 1 0OMEHA MHEHUSIMH.

PeryJISITI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble IlCﬁCTBHSI:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISTH CBOI T03HABATEIBHYIO
JCATENBHOCTD, OMpenessis e€ Ienu W 3aJaud, KOHTPOJUPOBATh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBaTh MpeIIaraéMblii aJrOpUTM JAEUCTBUI IpHU
BBITIOJTHEHWH Y4YeOHBIX M HCCIIECIOBATEIIbCKUX 3ajad, BHIOMpaTh Hambojee
3 PeKTUBHBIN CMOCO0 MX pEIICHHS ¢ Y4E€TOM TOJIyYEHHsS HOBBIX 3HAHUH O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYILECTBJISITh CaMOKOHTPOJIb JIESITEJIBHOCTH Ha OCHOBE CaMOaHalIu3a U
CaMOOLICHKH.

IHPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIEC pe3yJbTaThl OCBOCHHS MPOTPaAaMMBbI [0 XUMUU HA YTIyOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOuiero o0pa3oBaHUs BKIIOYAIOT CIEHUPUUYECKUE
ISl y4eOHOro npeameTa « XUMHs Hay4YHbIe 3HAHMS, YMEHUS U CITOCOOBI I€UCTBHI
[0 OCBOEHUIO, MHTEPHPETAMN U MpeoOpa3oBaHUIO 3HAHWM, BUABI JESTEIbHOCTH
M0 MOJYYEHHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4EOHBIX
CUTYalLIMsIX, a TAKXKE B PEaTbHBIX KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX ¢ XuMuen. B
nporpaMmMe IO XHMHHM HPEIMETHBIE pPE3yJbTaThl MPEACTABICHbl IO Trojam
U3Y4YEHUS.

10 KVIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O MECTE€ M 3HAUYCHUU OPraHUYECKOU
XUMHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00€CHEYEHUU YCTONYMBOTO



Pa3BUTHS YEJIOBEUECTBA B PEHICHUM MPOOJIEM SKOJOTHUECCKOM, IHEPTeTHUECKON 1
IUIIEBONM O€30MMacCHOCTH, B Pa3BUTHH MEIMUIIMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB,
HOBBIX MCTOYHHKOB SHEpIuH, B obecrieueHn palMOHAIBLHOTO
MPUPOJIOTNIONB30BaHUs, B (POPMUPOBAHUK MHPOBO33PEHUS] M OOIIEH KYyJIbTYpbI
YeoBeKa, a TaKXke OKOJOTHMUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO Y IPUPOJAHOM CpELE;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHMM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAralOIIMEe MOHATUS — XUMAYECKHAM 3JIEMEHT, aTOM, SJIPO U AJIEKTPOHHAS
obojouka aroma, S-, p-, d-aTOMHBIE OpPOHMTaIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3aIMsS aTOMHBIX oOpOuTajged, HOH, MOJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCIICHUSI, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKeNleT, PyHKIIMOHAIbHAS
IpyIIa, pagudkan, CTPYKTypHble GopMmynbl (pa3BEPHYTHIC, COKpaIIEHHBIC,
CKEJICTHBIC), HM30MEpHs CTPYKTypHas M IPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAas), H30MEpPbI, TOMOJIOTHYECKHM ps, TOMOJIOTH, YTJIEBOIOPOIbI,
KUCJIOPOJI- U a30TCOJIECPKAIINE OPTaHUYECKUE COECAUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIUHECHUS; TEOPUH, 3aKOHBI
(mepuonnueckuii 3akoH J[. M. MenpgeneeBa, Teopuss CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAaCcChl BELIECTB, 3aKOH COXPAHEHUS
W TpeBpalleHUs OHHEPIUM TMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SA3bIK XMMHUHM, MUPOBO33PEHUECKUE 3HAHMWS, JIEKAIIUE B OCHOBE
MOHUMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHUH; MPEICTaBICHUS
0 MEXaHHW3MaX XUMHYECKUX PpEAKIHM, TEPMOAMHAMUYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKAHUS, O B3aMMHOM BIIUSIHUA aTOMOB M TPYIIT aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbIi 3 dekToi, opuentantsl | u Il pona);
(haKTOJIOTHYECKHE CBEJICHHS O CBOMCTBAaX, COCTaBe, IMOJYUYCHHH W 0O€30MMacHOM
WCIIOJB30BaHUN BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOMN
NEATeNIbHOCTU  YeNlOBEeKa, OOIMMX  HAYYHbIX  MOPUHIUIIAX  XUMHUYECKOTO
IIPOM3BOJICTBA (Ha IPUMEPE IIPOU3BOJICTBA METAHOIIA, TepepadbOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHHUH: BBISBJIATH XapaKTePHbIC MPU3HAKU TOHSATHH,
YCTAHABJIUBATh MX B3aMMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSTHUSA TPH
ONMCAHUU COCTABA, CTPOCHHS U CBOMCTB OPraHUYECKUX COCIUHEHHUI;

c(hOpMHPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKUX
BEIICCTB;

COCTaBJISITh YPaBHEHUSI XUMHUUYECKHUX PEAKIMi U PaCKPhIBaTh MX CYIIHOCTH:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAaKIUid  IMOCPEJACTBOM  COCTaBJICHUS



ANIEKTPOHHOTO Oajlanca JTUX peakiuii, peakuii HOHHOTO OOMEHa MyTEM
COCTaBJICHHUSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUM;

M3TOTaBJIMBATh MOJIEIU MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WUTHOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMHPOBAHHOCTh YMEHUM: yCTaHABIMBATH MPUHAJICKHOCTh M3yUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne CO€IMHEHUM, JJdaBaTh UM Ha3BaHMUsS [0 CHUCTEMATHYECKOU
Homenknarype (IUPAC) u npuBOIUTh TPUBHAIBHBIE HA3BaHUS NJisi OTACIIBHBIX
MPEJCTABUTENIEN OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, MIULEPUH,
ATWICHIJINKONb, (GeHos, (opManabAeru, aueTaibJerul, aleToH, MypaBbHHAas
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTeapUHOBAs, OJICMHOBAs, MaJbMUTHHOBASI KUCIIOTHI,
[JIMIUH, aJlaHWuH, MajabTo3a, (PpyKTO3a, aHWJIUH, AUBUHUII, U3O0MPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(OpPMHPOBAHHOCTh yMEHUS ONpPENENSATh BHJI XUMHUYECKOM CBSI3U B
OpraHUYECKUX COEIUHEHUSIX (KOBaJIGHTHass W HMOHHAs CBsI3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATHh TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectBs A. M. bytiepoBa ais o0bsiCHEHHs] 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
bu3NYecKue W XUMUYECKHE CBOMCTBA TUIMUYHBIX TMPEICTABUTENIEH pPAa3TMUHBIX
KJIACCOB OPTAaHMYECKHUX BEILIECTB: AJIKAHOB, UKJIOAJIKAHOB, AJIKEHOB, aJKA/IHECHOB,
QJIKUHOB, apPOMAaTHYECKUX YTJIEBOJOPOJOB, CIUPTOB, AaJlbJACTUIIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTHIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOSTUHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, YyTriIeBOAOB (MOHO-, JHW- W TIOJUCAXApUJIOB),
WUIIOCTPUPOBaTh ~ TEHETHUYECKYIO  CBSI3b  MEXKAY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHUYECKHUX PEAKIUM C HCHOJb30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEPXKJaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M ), B3AUMHOTO BIUSHHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOOPOIHOTO
CeIpbsi (HeTh, TNPUPOAHBIM Ta3, Yroiab), CHOCOOBI €ro IMepepadboTKh M
MPaKTUYECKOE TPUMEHEHHE TIPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAay4YHBIX
METO/IaX TMO3HaHUS — HAOIIOJICHUH, U3MEPEHUHN, MOJCIHUPOBAHNHU, IKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;



c(OpMUPOBAHHOCTD YMEHHUS OPUMEHSATD OCHOBHBIE oreparuu
MBICIIUTEIILHON JIESITEIbHOCTH — aHaJu3 W CHUHTE3, CpaBHEHHE, 0000IIeHHeE,
CUCTEMATHU3AIIMIO, BBISIBICHHE NMPUYMHHO-CIEACTBEHHBIX CBA3EH — ISl U3yYEHMUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINI;

c(OpMUPOBAHHOCTh YMEHUII: BBIABISATH B3aUMOCBS3b XUMUUYECKUX 3HAHUU C
MNOHATUSAMHU U TPEJCTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTepUalbHOTO €JAMHCTBA MUPA,
MCIIOJIb30BaTh CHCTEMHBIE 3HAHUS MO OPraHUYECKON XUMHUH i1 OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMHUPOBAHHOCTh YMEHMH: TMPOBOJAUTH PACUETHI MO XHUMUYECKHUM
dbopMynamM U ypaBHEHHUSIM XMMHYECKUX PEAKIMIl C UCIOJb30BaHUEM (U3HUUYECKUX
BEIMYMH (Macca, O0OBbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIHUX
BEILECTBA C KOJMYECTBEHHOW CTOPOHBI: Pacy€Thl 10 HAXOXKJIECHUIO XMMHYECKOU
(GbopMysIbl BEIIECTBA 1O M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpPMHPOBAHHOCTh YMEHMI: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TIO3UIUK  DKOJOTHYECKON  O€30MacHOCTH  TMOCHIEACTBHS  OBITOBOM |
IPOU3BOJICTBEHHONW JESATENBHOCTH 4YEJOBEKAa, CBS3aHHOW C TepepabdoTKoiM
BEILECTB, UCMOJIb30BATh MOJYYEHHbIC 3HAHUS IJIsl IPUHATHS TPAMOTHBIX pelICHUMN
po0JIeM B CUTYALMSIX, CBSI3aHHBIX C XUMUEN;

c(OpPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh U IMPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (TIOJy4eHHEe M HW3Y4YEHHE CBOWCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKIMH YIIEBOJAOPOAOB PA3IMYHBIX KIJIACCOB U
KHCIIOPOACOIEPKAILIUX OPraHMYECKUX BEIIECTB, PELIECHUE SKCHEPUMEHTAIbHBIX
3aJa4 10 pPAaclO3HABAHUIO OPraHMYECKUX BEIIECTB) C COONIIOIEHUEM MpaBUII
O6e3omacHoro oOpamieHusi ¢ BEHIeCTBAMU U JIaDOpaTOPHBIM O0OpPYAOBAHHUEM,
bopMynupoBaTh 1ENb HCCIEAOBAHMS, NPEACTaBIATh B paziIuyHOM (dopme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBAThH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

cOOJII0/IaTh MpaBHJIa KOJIOTMUYECKH 11eecO00pa3HOro MOBEACHUS B OBITY U
TPYJIOBOHM NI€ATENbHOCTH B LIEJIAX COXPAHEHUS CBOETO 370pOBbA, OKpY’Karollen
MPUPOTHON Cpelbl U JOCTHKEHHUS €€ YCTOMUNBOIO Pa3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBHS HA JKUBBIE OPraHU3MBI
OTNpeNeNEHHBIX OPraHNYEeCKUX BEIIeCTB, MOHUMAas cMbIch nokazatess [1JIK;

aHAIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHUS] OPraHMYECKUX BEILECTB B
MIPOMBIIIVIEHHOCTH U B OBITY C TOUKHU 3pEHUSI COOTHOLIEHUS] PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIATH LI€JICHANPABICHHBIA IOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOYHUKAX (HAyYHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBoM nHPopManuu, MIHTepHET U apyrue), KpUTUYECKU



aHAJIU3MPOBATh XUMHUUYECKYI0 MH(pOpPMAIUIo, TiepepadaTpiBaTh €€ U MCIOJIH30BATh
B COOTBETCTBHUH C TTOCTaBJICHHON y4eOHOM 3a1a4eii.

11 KIIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMS Kypca «OOImas W HeopraHuydeckas
XAMUSD OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepPHAIBPHOM €JIMHCTBE MHPA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBIICHUN MPUPOJBI, O MECTE€ U 3HAYEHUHU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00€CHEYEHUU YCTONYMBOTO
pPa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOH, SHEPTeTUUECKOW M MHUIIEBOMN
0€301MacCHOCTH, B PA3BUTUH MEIUIIMHBI, CO3JaHUHU HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIEUEHUM PaAllMOHAJIBLHOIO MPHUPOJIONOIH30BAHUS, B
dbopMUpOBAaHUM MHUPOBO33PEHUST M OOIIEN KyJIbTyphl YEJIOBEKa, a TaKxXKe
AKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3J0POBBIO M IIPUPOJIHOU

cpene;
BJIQJICHUE  CHUCTEMOM  XUMHUYECKHUX  3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOTOJIATAIOIINE TOHATUS — XUMHUYECKHI D3JIEMEHT, aToM, SIpO aToma,

M30TOIIbI, AIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSHHMS aToMa, THOpUIu3alHs aTOMHBIX OpOWTalield, HWOH,
MOJIEKYJIa, BaJICHTHOCTB, JJICKTPOOTPUIIATEILHOCTh, CTCICHb  OKHCJICHUS,
XUMHUYECKass CBs3b (KOBaJIeHTHAs, WOHHASA, METaJUTNYeCKas, BOJOPOIHAs),
KpUCTANIMYECKasl pEmIéTKa, XHMHYECKas peakius, pacTBOpP, AJICKTPOJHTHI,
HEAJICKTPOJIUTBI, JJICKTPOJIUTHYECKAss JUCCOLMAIMS, CTEIEeHb JIUCCOIUAIUH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHMTENb, BOCCTAHOBHUTENb, TEIIOBOM 3ddexT
XUMHUYECKON PEaKIny, CKOPOCTh XUMHYECKOW PeakIui, XUMHIECKOE PAaBHOBECHE;
TEOPUH U 3aKOHBI (TCOpHS DJICKTPOJUTHUYCCKON IAUCCOIMAIINM, MEPHOINYSCKUI
3akoH /.M. MenpeneeBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAIICHHS] SHEPTUH TIPH XUMHUYECKUX PEaKIHIX, 3aKOH TMOCTOSHCTBA COCTaBa
BEI[ECTB, 3aKOH JCUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJUYCCKUN S3BIK
XUMHH, MHPOBO33PCHUYCCKHE 3HAHWS, JIeKallMe B OCHOBE ITOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH  XHMHYECKHX  SBJICHUM,  COBPEMCHHBIC
MIPEICTABIICHUSI O CTPOSCHWM BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJICKYJSIPHOM |
HAJMOJICKYJIIPHOM ypPOBHSIX; TIPEICTaBICHUS O MEXaHWU3Max XHUMHUYECKHUX
peakiuii, TEepMOJMHAMHUYECKMX ¢  KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHMUSA, 0 XMMHUYCCKOM PAaBHOBECHH, PACTBOpax M JIUCIIEPCHBIX CHUCTEMaXx;
(aKTOJOTHYECKHUE CBEJCHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH M 0O€30macHOM
WCITOJIb30BAaHUU BAKHEHIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUICCKOM
NEATCIbHOCTH  YelOBeKa, OOMMX  HAYYHBIX  MPHHIUIIAX  XHMHYECKOTO
IIPOU3BOJICTBA;



c(hOpPMHPOBAHHOCTh YMEHUH: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHABIIMBaTh UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUII;

c(hOpMUPOBAHHOCTh YMEHHSI UCIIOIb30BaTh XUMHUYECKYH) CUMBOJIMKY IS
coctaBieHuss (GOpPMYJ BEIIECTB H YPAaBHCHMM XUMHYECKHX  pEaKIIHid,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTACIbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUSI ONPEACIISITh BAJICHTHOCTh U CTETIEHh OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHHUSX, BHJ XMMHUYECKON CBA3U (KOBAJIEHTHas,
WOHHAs, METaJUIMYecKasi, BOJOPOJHAs), THUI KPUCTAUIMYECKOM PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUMA KPHUCTALIMYECKOW permeéTKd, OOMEHHBIN W
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUW:  KJIacCUPUIMPOBATH:  HEOPTaHUYECKUE
BEILIECTBA I10 UX COCTaBY, XUMUYECKHUE PEAKIIUU 10 PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyromiux BeIIeCTB, TEIIOBOMY 3(h(eKTy peakuuu, W3MEHEHUIO
CTENEHEH OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajuzaTopa W
JpyTHe); CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUSA U KPUTEPUU JJIs KIacCU(UKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3akoHa [l
N. MenneneeBa u JeMOHCTPUPOBAThH €0 CUCTEMATH3UPYIONIYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh BJIEKTPOHHOE CTPOEHUE
aTOMOB ¥ MOHOB XHMMHYECKHUX 3JIEMEHTOB IEPBOTO—YETBEPTOrO IEPUOJIOB
Ilepuomnueckoin  cucremsl  J.MI.  MeHnneneeBa,  UCNOJB3ys  MOHITUA
«QHEPreTUYECKUEe YPOBHHU», «IHEPIeTUUYECKUE IMOTYPOBHU», «S-, pP-, d-aTOMHBIE
opOuTanu», «OCHOBHOE U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSHHS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XUMHUYECKHX DJIEMEHTOB M X
coemMHEHUM 10 nepuojgam u rpynmnam Ilepumommueckor cucremsr . H.
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUSA
UX JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh, YMEHMI: XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMHAYECKUE  CBOWMCTBA  BEHIECTB  PAa3IMYHBIX  KJIACCOB,  MOATBEPKAATh
CYIIECTBOBAHUE T'E€HETHUYECKOM CBSI3M MEXKJy HEOPTraHMYECKMMHU BEILECTBAMHU C
MMOMOIIbIO YPABHEHHUN COOTBETCTBYIOIIMX XUMUYECKAX PEAKIINM;

chOpPMHPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTH: OKHCIHUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHMSI AJIEKTPOHHOTO OanaHca
ATUX peakIui; peaklnii MOHHOrO0 OOMeHa MyTEM COCTABJICHUS HUX TMOJHBIX M



COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  pEaKUMM  TUAPOIU3a;  peakiui
KOMIUIEKCOO0Opa3oBaHus (Ha MpUMeEpPE TUAPOKCOKOMILIEKCOB IIMHKA U AIFOMUHUSA);

c(hOpMUPOBAHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX pEeaKIui ¢ Y4€TOM HUX JHEPreTUYECKUX XapaKTEPHUCTHK, XapakTep
M3MEHEHHS] CKOPOCTH XHMHUYECKOW pEaKUUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TaKXKe XapakTep CMEIICHUS! XUMUYECKOTO PAaBHOBECHUS TOJT BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHYECKUE PEaKIINH,
JeXalye B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHUS CEPHOM KHUCIOThI, aMMHAaKa,
oOlue Hay4yHble MPUHIUINBI XUMHYECKUX MPOU3BOJICTB; 1EJIECO00PA3HOCTh
MIPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIIICHUS PUCK-TTI0/Ib3a;

c(hOpMHPOBAHHOCTh BIIAJIECHUS CHCTEMOW 3HAHUW O METOJaX HAyYHOTO
MO3HAHUSL SBJICHUM TPUPOJBI — HAONIOJEHUE, H3MEpEHUe, MOJEIUPOBaHUE,
AKCTIEPUMEHT (peabHbIN U MBICICHHBIN), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCTIEPUMEHTATHLHOM HCCIIEI0BAaHUU BEIIECTB
U a1 OOBSICHEHWS XHMHYECKUX SIBICHUW, HMEIONMX MECTO B TMPHUPOJIE,
NPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
00J1ee 0OCO3HAHHOTO MMOHUMAHHUS MAaTEPUATHLHOTO €IMHCTBA MHUPA;

c(OPMHUPOBAHHOCTh YMEHHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BAHUEM
MOHSTUN «MaccoBas JOJIsI BEUIECTBA B PACTBOPE» M «MOJIIpHAsT KOHIICHTPALIUS»;
Macchl BEIIECTBAa WK 00bEMA raza Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
win 00bEMY OJHOTO W3 YUYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO 3¢ deKTa
peaKkiuu; 3HAYCHHUs] BOJOPOJHOTO IOKa3aTesid PacTBOPOB KHUCIOT U WIEIOYEH C
M3BECTHOM CTEMEHBIO MMCCOIMAIMU, Macchl (00bEMa, KOJIWYECTBA BEIIECTBA)
MPOAYKTa PEAKIHUH, €CIU OJHO M3 MCXOJHBIX BEMIECTB JAHO B BUJE pacTBOpa C
ompeneIéHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIIM JIAHO B H30BITKE
(uMeeT TpUMeECH); JOJM BBIXOJA MPOJAYKTa peakinH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN  JKCIEpUMEeHT  (IPOBENEeHHE  peaKIuid  HMOHHOTO  OOMeHa,
NOATBEPKACHUE KaYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEUIECTB, ONPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI HWHIWKATOPOB, HW3YUYCHHE BIIUSHUS
pa3uuHbIX  (PAKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEakiuu, peuieHue
AKCHEPUMEHTANbHBIX 3afa4 1o Temam «Mertame» U «Hemertamib») ¢
coOJII0/IeHnEM TpaBUil 6€30MacHOro OOpallleHus C BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBanueM, (GoOpMyJUpOBaTh I€Jdb HCCIEIOBAHUS, TMPEJACTABISITh B



paznu4HON (GopMe pe3yabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMEHUI: COOJIIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
nocyo u aabopaTopHbIM 00OpyAOBaHUEM, OOpalleHus C BeIlIeCTBaMU B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBHITIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH IIEJeCO00pa3HOro TMOBEACHHUS B OBITY U TPYIOBOM
NEATEIBHOCTA B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIECH MPUPOTHON
Cpeapl W JOCTWKEHUA €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HABATh OIACHOCTH
TOKCUYECKOTO JICWCTBHS HA YKUBBIE OPraHU3MBbI ONPEAECIEHHBIX HEOPraHUYECKHUX
BEILECTB, MOHUMas cMbIch nokazarens [1/IK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh II€JCHANPABICHHBIA TTOUCK
XUMUYECKOW MH(OpMaLMK B PA3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4HAas
JUTEpaTypa, CPeacTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUHIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 MH(pOpMaIuio, repepadbaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOM y4eOHO 3a1auei.
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KapOonuibHble COeTUHEHMS: albIeTUIbI U bubnuoreka [IOK
3.2 keToHbl. KapOoHOBBIe KUCIOTHI. CIIOKHBIE 21 https://m.edsoo.ru/d69df6
3¢upsl. XKupsl 50
bu6mmoreka [JOK
3.3 VrieBoasl 9 https://m.edsoo.ru/d69df6
50
Hroro no pazgeny 41
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeIMHeHUust
bubmnoreka [IOK
4.1 AMHHBI. AMUHOKHCIIOTBL. benku 12 https://m.edsoo.ru/d69df6
50
Hroro no pazgeny 12
Pa3nen 5. BeicokoMOJIeKYJISIPHBIE COCAUHEHU S
bubmnoreka [IOK
5.1 BricokoMonekyasipHbIe COeAMHEHUS 6 https://m.edso0.ru/d69df6
50
Utoro mo pazneny 6
OBLIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 102




11 KIIACC

Kosan4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM uu@poBbIe
Ne ni/m P Konrtposbnsie | IIpakTnyeckue (ucpp :
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
Pasnea 1. Teoperuueckne 0CHOBbI XMMHMH
Crpoenue aroma. I[lepuonnyeckuil 3aK0H U bubnuoreka [IOK
1.1 IIepuonnueckas cucteMa XUMUYECKUX 9 https://m.edsoo.ru/2dd57f2
anemenToB 1. 1. Menaeneepa 4
bu6mmoreka [JOK
Crpoenue Bemectsa. MHoroodpasue
1.2 P - P 11 1 https://m.edsoo.ru/2dd572
BELIECTB 4
bubmnoreka IIOK
1.3 XUMHUYECKUE PEaKIuu 19 1 3 https://m.edsoo.ru/2dd57{2
4
Uroro no pazneny 39
Pasnea 2. Heoprannyeckasi XuMust
bu6mmoreka [JOK
2.1 Hewmeramibt 31 1 3 https://m.edsoo.ru/2dd57f2
4
bubmnoreka I1IOK
2.2 Mertannsl 23 1 2 https://m.edsoo.ru/2dd57f2
4
Hroro no pasneny 54
Pazgen 3. XuMus ¥ :KU3Hb
3.1 Meto/1bl TO3HAHUS B XUMUU. XUMUS U 9 bubnuorexa [JOK




KHN3Hb

https://m.edsoo.ru/2dd5712
4

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB II1O ITPOTPAMME

102




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KonuuyecTBo 4yacos Hara
Ne DJIeKTPOHHBIEe N (ppoBbIE
Tema ypoka Konrtpoasbnsbie | IlpakTuyecku HU3yYeH
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI e padoThI us
[Ipenmer u 3HaUeHUE
1 OpraHUYeCcKON XUMHH, | bu6muoteka [HIOK
MPEJCTaBICHUE O MHOTO0Opa3uu https://m.edsoo.ru/3686e6f5
OPraHUYECKUX COCIMHEHUHN
DNEKTPOHHOE CTPOEHUE aToMa
TJiepoja (OCHOBHOE U
2 }B]036p>1< él({Hoe COCTOSTHUS) 1 bubmmorexa TIOK
YAA ' https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOKHOCTH aTOMa
yriaepoaa
XuMudeckas CBSI3b B
OpPraHMYECKUX COCAMHECHUSX.
3 Mexanu3mbl 00pa3oBaHUs 1 bubmmorexa IIOK
. p https://m.eds00.1ru/8d39f5¢8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBsI3ei
4 Teopus cTpoeHUsT OPraHuYeCKux 1 bubnuoreka [JOK
coequHennii A. M. bytnepoBa https://m.eds00.ru/9e¢595¢cb8
Bunapl uzomepuu: CTpyKkTypHasi,
5 MIPOCTPAHCTBEHHAS. JJIEKTPOHHbBIE | bubnmnoreka [JOK
3¢ deKThI B MOJIEKyJIax https://m.edsoo.ru/b0e61661
OpPraHMYECKUX COCAMHEHUN
6 [Ipencrasnenue o 1 bubnuorexa [JOK

KJIacCU(PUKaLUU U

https://m.edsoo.ru/c212dd21




crcTeMaTH4YeCKasi HOMCHKIIATypa
(IUPAC) oprannueckux BEIIeCTB

7 Knaccudukanus peakiuii B bubnmnorexa [JOK
OpraHNYEeCKONM XUMHH https://m.edsoo.ru/ba5706aa
g Cucremaru3anus 1 00001IeHIE bubmoreka [JOK
3HAaHUH T10 TEME https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTUYECKUN PSI,
ob6mmas ¢hopMyaa, HOMEHKIATypa U
9 H30ME ql/l)ﬁpaﬂ};KT OHHOE U o bubmmorexa [IOK
pHs, p https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI
10 du3znyecknue U XUMHUUYECKHUE bubmuoreka [[OK
CBOMCTBA aJIKAaHOB https://m.edsoo.ru/3137711¢
HaxoieHue ankaHoB B pUpPO/JIE.
11 CriocoOBI ITOIyYEHHS U bubmmorexa HOK
y https://m.edsoo.ru/259b0a5b
MIPUMEHEHUE AJTKAHOB
[uxnoankansl: obmas Gopmya,
HOMEHKJIaTypa U U30MEpHs,
12 OCOOEHHOCTH CTPOEHUS U bubmmorexa OK
pv https://m.edso0.ru/156730d2
XAMUYECKHX CBOMCTB, CIIOCOOBI
MOJIyYEHUSI U TPUMEHEHUE
Pemenue pacu€THbIx 3a/1a4 Ha
ONPEJIETICHUE MOJIEKYJIIPHOU
OPMYJIbI OPTaHHYSCKOTO
(opay1bt 0p BuGnnorexa LIOK
13 BeIeCTBA IO MAaCCOBBIM JIOJISIM

ATOMOB DJIEMEHTOB, BXOJISIINX B
ero coctaB. CucremMarusamnus u
000011IeHHE 3HAHUHA I10 TEME

https://m.edsoo.ru/bf84d8eb




AJIKEHBI: TOMOJIOTHYECKHUH P,
obmas popmyna, HOMEHKIATYpa,
ANEKTPOHHOE U

but6mmoreka [{OK

14
NPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Mosekys1. CTpyKTypHasi U Iiuc-

TpaHC-U30MEPHS AIIKEHOB
dusznuecKkne 1 XUMHIECKHE
15 CBOIiCcTBa ankeHoB. [IpaBuiio bubmmorexa [TOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBA

16 Crioco6bl TosTy4eHus: U bubnuoreka [JOK
NPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktuyeckas padora Ne 1 mo

17 teme "llomydenue sTuneHa u bubmmorexa [IOK

Y _ https://m.edsoo.ru/0941eed8
M3y4YEHHUE ero CBOMCTB
Pemenne pacy€THbIX 33124 HA

18 onpeIeJIeHUE MOJIEKYIISPHOU bubnmnorexa [JOK
(hopMyJIBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BellleCTBa
AJKaIUeHbl: CONPSIKEHHBIE,

19 U30JIMPOBaHHBbIE, bubnunoreka IIOK
KyMyJaupoBaHHble. OcoOeHHOCTH https://m.edsoo.ru/04298c0a
3JEKTPOHHOT'O CTPOEHUS

20 XUMHYECKUE CBOMCTBA but6mmoreka [{OK
CONPSIKEHHBIX TUEHOB https://m.edsoo.ru/e561253d

21 CriocoObl TIONTyYeHUS U bubnuorexa [JOK
NPUMEHEHUE AJIKAIUEHOB https://m.edsoo.ru/1aa81660

22 AJIKUHBI: TOMOJIOTUYECKUH PSJI, but6mmoreka [JOK

obmas popmyra, HOMEHKJIATypa,

https://m.edsoo.ru/68b6ccdc




JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ1, (pu3nuecKkue cBoiicTa

. but6mmoreka [JOK
23 XHWMHUYECKUE CBOMCTBA aJIKWHOB
https://m.eds0o0.ru/23493a93

24 KauecTtBeHHbIe peakyu Ha bubnuoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

)5 Crioco6bl TosTy4eHus: U bubnuoreka [JOK
NPUMEHEHUE AIKUHOB https://m.edsoo.ru/a6f9alea

26 Pemenue 3agayd: pacu€rsl o bubnmnorexa [JOK
YPaBHEHUIO XUMHUYECKOU pPEeaKUU https://m.edsoo.ru/5db8e526

7 CucremaTu3zanus 1 00001IeHNE
3HAHUM 110 TEME
ApEeHBbI: TOMOJIOTHYECKUH Psifl,
obmas popmyna, HOMEHKIIATYpa.

)3 DIEeKTPOHHOE U bubnuotexa [JOK
IPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoOJIEKyJ1 O€H30J1a M TOIyO0JIa, UX
(u3nueckue cBoicTBa

79 XHUMHUYECKUE CBOMCTBA apPEHOB: bu6mmoteka [IOK
peaKkLnu 3aMeELEHUs https://m.edsoo.ru/a44alaed
XHUMHUYECKUE CBOMCTBA apPEHOB:

30 €aKIINU IPUCOCTUHEHUSI bubnmotexa LIOK
p p ’ https://m.edsoo.ru/a44alaed
OKHCJIEHHE TOMOJIOTOB O€H301a

31 Oco0EeHHOCTH XUMHUYCCKHUX bubmmoreka [JOK
CBOICTB CTHpOJIA https://m.edsoo.ru/d5018a54

32 Pemenue pacuéTHbix 3a1a4 Ha bubnmnoreka [JOK

ONPEJIETICHUE MOJIEKYJIIPHOU

https://m.edsoo.ru/53461a2c¢




(hopMyIIbI OPraHuYeCcKOro
BeIeCTBa

33

Crioco0pl nosTydeHus: u
PUMEHEHHE apeHOB

bubmmoreka [{OK
https://m.edso0.ru/6f717d09

34

I'eneTnyeckas CBSI3b MEKIY
pa3IMYHBIMU KJIaccaMu
yTJIEBOIOPOIOB

35

Pacuétel no ypaBHEHUAM
XUMUYECKUX PEAKIUH.
Cucremaru3anus U 00001IeHIE
3HAHUH T10 TEME

36

[Ipuponusiii ra3. IlomyTHble
He(TSIHbIE ra3bl

37

KaMeHHbIH yroyib U MPOIYKTHI €T0
nepepadboTKu

but6mmoreka [{OK
https://m.eds00.1ru/69b3398b

38

Hedtb u cnocoOs! e€
nepepabotku. [Ipumenenune
MIPOJYKTOB NepepaboTku HedTH

bubmmoreka [IOK
https://m.edsoo.ru/2119de78

39

['eneTnueckast CBSI3b MEXIY
pPa3IUYHBIMH KJIacCaMu
yTJIEBOIOPOIOB

40

l"asioreHonpoun3BoIHbIE
YTIIEBOJOPOAOB: JIEKTPOHHOE
CTPOCHHE; PEAKLIUU 3aMELICHHS
rajioreHa

bubmmoreka [JOK
https://m.edsoo.ru/82b4d759

41

JeicTBue 1ienouei Ha
raJjoreHIpOU3BOIHbIE.
Bzaumoneilictrue




IUTajJoreHaIKaHOB ¢ MATHHUEM U
LITHKOM

CucreMarusanus 1 00001IeHNE

42 3HaHUH 110 pas3el bubmorexa HOK

" pasil | y https://m.edsoo0.ru/20e89{22
YrneBoxoposl

43 Konrponsnas pabora o teme bu6mmoreka [IOK
"YrneBomopoasr" https://m.eds00.ru/95¢9¢298
[IpenenbHbIe OMHOATOMHBIE
CIUPTHI: TOMOJIOTUUECKUH PsI,

44 obmrast popmyna, cTpoeHHE bu6mmoteka [IOK
MOJIEKYJI, U30MEPHS, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, KJIacCu(pUKAIIHS,

(u3nueckue cBOCTBa
XHUMHUYECKUE CBOKCTBA
45 MpeACIIbHBIX OJTHOATOMHBIX bubmmorexa TIOK
bes A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObl TTOJTyYeHUS U bubnuoteka [JOK

46 IIPUMEHEHHE OJHOATOMHBIX https://m.edsoo0.ru/4841000000000
CIIHPTOB 00
[IpocTeie 3¢upsl: HOMEHKIIATypa

47 U U30MepHUsl, 0COOEHHOCTH bubnuoreka [{IOK
(HDUBUIECKUX M XUMHUYECKHUX https://m.edsoo.ru/c2¢c788b2
CBOWCTB
MHoOroaromMHble CIIUPTHI:

43 STUJICHTJIUKOJIb U TIIULEPUH, UX bubnuorexa [JOK
(bU3MYECKHe U XUMHUYECCKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBa

49 Crioco6bl TosTy4eHus: U but6mmoreka [{OK




MPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/d12e567d

@DeHOJI: CTPOCHUE MOJIEKYJIBI,

50 (hu3mvecKre CBONCTBA bubmmorexa [IOK
' https://m.edsoo.ru/2ce72618
TokcuyHOCTH peHoIIa
bubmuoreka [JOK
51 X €cKue cBoicTBa (peHosa
MMIECKAE CBOHCTBA deron https://m.edso0.1u/037ca5t9

5 Crioco6bl TosTy4eHus: U bubnuoreka [JOK
npuMeHeHnue peHomna https://m.edsoo.ru/c77ddf4c
[IpakTuyeckas padora Ne 2.

53 Pemenue skcriepuMeHTaIBHBIX bubmmoreka [IOK
3aja4 no teme "CrnupTsl U https://m.edsoo.ru/fd0ced09
¢beHonsr"

54 Cucremaru3zanus u 0000IICHIE bubmuoreka [JOK
3HaHUH M0 TeMe https://m.edsoo0.ru/1810cb9b
ATBIETHIBI M KETOHBI:

ANEKTPOHHOE CTPOEHHE
KapOOHWJILHOMN TPYIIIBL; bubnunoreka IIOK

55
TOMOJIOTHUYECKUE PSIIIbI, 001I1ast https://m.edsoo.ru/b139beaa
dbopmyiia, u3omepus u
HOMEHKJIaTypa
ATBIETHIBI M KETOHBI:

56 (u3nuecKre CBOMCTBA; peaKkiuu bubmmorexa [TOK

» peard https://m.edsoo.ru/c887425¢
MIPUCOSTNHEHHUS
Peaknuu oxucienus u
57 KauyeCTBEHHBIE PEAKIINU bubmmorexa [TOK
pearh https://m.edsoo.ru/a393baa9
aJTbJICTHUIOB U KETOHOB
58 Crioco6bl TTOJTyYeHUS aTbICTUI0B bubnuorexa [JOK




1 KCTOHOB

https://m.edsoo.ru/520d1c51

OIHOOCHOBHBIE IIPE/IEIIBHBIE
KapOOHOBBIE KUCJIOTHI,

bubmmoreka [{OK

59
O0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecO0b113
MOJIEKYJ
H3omepusa u HoMeHKIIaTypa
60 Ka 60}?0131;1)( KHCJIOT nyp bubmmorexa [JOK
p o7 https://m.edso0o.ru/700cc87b
(u3nueckue cBOCTBa
XHUMHUYECKUE CBOKCTBA
61 MpEACIIbHBIX OJTHOOCHOBHBIX bubmmorexa [TOK
pel A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco0eHHOCTH CBOWCTB
6 MYypaBbHUHOM KUCJIOTHI. bubnunoreka IIOK
MHoroo0pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOMCTB:
HeMnpeeIbHBIX U aPOMaTHUYECKIX
63 KapOOHOBBIX, TUKaPOOHOBBIX, bu6muoteka [IOK
TUIPOKCUKAPOOHOBBIX KHCIIOT. https://m.edsoo.ru/83a08773
[IpencraBuTenu BeICIIUX
KapOOHOBBIX KHUCIOT
64 [TonsiTue 0 MPOU3BOIHBIX bu6mmoteka [IOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
65 Crioco0sl MosTy4eHus: u bubmmoreka [JOK
MPUMEHEHNUE KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7¢065¢9d
66 CrnoxHbie d3QUPBHL: bubmmoreka [JOK

TOMOJIOTUYECKHH Psifl, 001as
dhopMyia, n3o0Mepus U

https://m.edsoo.ru/adfffe6d




HOMEHKJIaTypa

dumsnyeckre 1 XUMHUYECKHE

bu6nuoreka [JOK

67 cBocTBa 3(HUpPOB https://m.edsoo.ru/ad6b94b2
Pewmenne pac4€THbIX 3a1a4: 110
YPaBHEHHUIO XUMHUYECKOU

68 peaxkuuu, Ha ONpeesIeHue
MOJICKYJISIPHON (hOPMYJIBI
OpPraHMYECKOTO BEIIECTBA
[IpakTuyeckas padora Ne 3.

69 Pemenue skcnepuMeHTaNbHBIX bu6mmoteka [IOK
3aga4 1o Teme "KapOoHoBbIe https://m.edsoo0.ru/486671fb
KUCIOTHI. CiioxHbIE 3pupbr"

70 XKupsr: ctpoenue, puznUecKue u bubnunoreka IIOK
XMMHUYECKHE CBOMCTBA (THIPOIIN3) https://m.edsoo.ru/al9¢5b98
Oco0EHHOCTH CBOWCTB JKHUPOB,

71 COZAEPKAIIMX OCTATKU bubnuotexa [JOK
HEMPEIEIbHBIX KUPHBIX KUCITOT. https://m.edsoo.ru/b0331922
XKupsl B npupoe
Mpi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KHCJIOT, X MOIOIIIEe BuGmorexa LIOK

2 Aerctsue. HowaTue o https://m.eds00.1u/3¢566565
CUHTETUYECKUX MOIOLIUX
cpeactBax (CMC)

I'enetnueckas cBs3b

7 yTJIEBOJIOPOAOB U bubmuoteka [IOK
KHACIOPOACOIEPKAIIUX https://m.eds00.ru/56790c96
OpPraHMYECKUX BEILECTB

74 Pacuérsl o ypaBHEHUAM




XUMHNYCCKHUX peaKI_II/Iﬁ

Cucremaruzanus 1 00001eHEe

bu6nuoreka [JOK

75
3HAHUM MO TEME https://m.edsoo.ru/f8eaf2eb
OO1m1ast xapaKTepUCTHKA

76 yTJIEBOJIOB U KJ1accuUKaLUs bub6muoreka [IOK
YIJIEBOJOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
TIOJTHCaXapHU/IbI)
Momnocaxapuasl: pu3nyecKue

77 CBOMCTBa If HaXOfIIGHI/Ie B bubnnorexa LIOK

https://m.edsoo.ru/b4bdda2d

MpupoIe
[IpuMeHeHue IIII0KO3BI, €€

78 3HAUYEHHE B )KU3HEACATEIBLHOCTH bubmmorexa [TOK

https://m.edsoo.ru/5e61122d

opraHusma
Jucaxapupl: caxapo3a, MajabTO3a

79 u 1akto3a. HaxoxxaeHue B bubnuoteka [JOK
IIPUPOJE U IPUMEHEHUE https://m.edsoo.ru/eb0384e7
JCaxapuioB
[Tonucaxapuapl: cTpoeHue

20 MaKpOMOJIeKYl, GU3NYECKUE U bubnuoreka [JOK
XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHUE

81 [TonsiTrie 06 UCKYCCTBEHHBIX bubnmnoreka [JOK
BOJIOKHAX https://m.edso00.1u/6216e766
Pemenne pacdyeTHsIX 3aa4 HA

2 oTIpe/IeJICHUE I0IU BBIXOAA bubnmnoreka [JOK
IIPOJYKTa PEAKIMKA OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOYKHOTO

83 Cucremaruzanus u 00001IeHIE bubnuoreka [JOK




3HaHUU TIO pa3aeny

https://m.edsoo.ru/08d4364c

KonTponbhas pabota no teme

but6mmoreka [{OK

84 "Kucnoponconepxaiue
POACOACPKAML " https://m.eds00.1u/42c6678e
OpraHNYEeCKHE COCTMHEHUS
AMUHBIL: KITaccuuKanus,
CTPOEHHE MOJIEKYJI, 00IIIast
85 @)T;p MyJia 1/130Mey1/1$1 bubmmorexa [IOK
pMYIa, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pu3nyeckue
CBOIICTBa
26 XuUMHYECKUEe CBONCTRA bubmuoreka [[OK
an(paTHIECKUX aMHHOB https://m.edsoo.ru/1bc5cf80
AHWJIMH: CTPOCHHE aHWINHA,
87 0COOCHHOCTH XUMHUYECKUX bubmmorexa [TOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoObl TTOJTyYeHUS U
88 IpUMEHEHHE an(paTHYECKUX Bubmrorexa LIOK
p https://m.edsoo.ru/eal 38763
aMHHOB
AMHMHOKHCJIOTHI: HOMEHKJIATypa 1
29 nzomepusi, (pu3nuecKue CBOICTBa. bubnuoreka [JOK
OtnenbHbIC PEICTABUTENN O https://m.edsoo.ru/d1773e80
AMHUHOKHUCIIOT
XHUMHUYECKUE CBOMCTBA
90 AMUHOKHCIIOT, X OMOJIOTHYECKOE bubnuotexa [JOK
3HAYEHHUE aMUHOKHUCIOT. CUHTE3 U https://m.edsoo.ru/77df705a
THUAPOJIA3 TIENTHIOB
01 benku kak npupoHbIe bu6mmoreka [IOK
TTOJTMMEPHI; CTPYKTYPHI OETTKOB https://m.eds00.ru/429e¢9899
92 XHUMUYECKHE CBOMCTBA OCIKOB bubmmoreka [IOK




https://m.eds00.1ru/6237306d

A3zoTcoaepkaiime
TeTePOLMKINYECKUE COSTUHEHMSI.

bubmmoreka [IOK

93
HyknenHoBbI€ KUCIOTHI: COCTAB, https://m.edsoo.ru/521d1431
CTpOeHHE U OMOJOoTHYecKas poib
[TpakTuueckas padota Ne 4.
94 Pemrenne skcnepuMeHTAIBHBIX bubnuoreka [{IOK
3a7a4 no teme "A3oTcoaepxaniue https://m.edsoo.ru/8e3c02d1
OpraHNYeCcKHUe COeTMHEHU"
[IpaxTuyeckast padota Ne 5.
95 Pemenne skcriepuMeHTaNTbHBIX bu6mmoreka [IOK
3aja4 rno reme "Pacnio3HaBaHue https://m.edsoo.ru/bde3fdf6
OpraHNUYeCKUX COCTUHECHUI"
KonTponbhas pabota no teme
96 "A30TCcoeprKalIie OpraHu4ecKue bubmmorexa [IOK
p" P https://m.edsoo.ru/ce561bc7
COCTMHCHHS
OcHOBHbIE TOHATHUS XUMHUHU
BBICOKOMOJIEKYJIIPHBIX
97 COEIMHEHUN U METOABI UX Bubmorexa TOK
https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIMMEPU3ALIUS U
TIOJIMKOHACHCAITUS
08 IInactmaccel. YTunuzanus u bubnuoteka [JOK
nepepadoTKa MIacTUKa https://m.edsoo.ru/82242e0f
99 DJ1acToMepbl: HATYpaJbHbINA bu6muoteka [IOK
CUHTETUYECKUE KayuyKu. Pe3una https://m.edsoo.ru/246103ec
100 Bousiokna: HatypanbHbIe, bubnuoreka [[OK

HNCKYCCTBCHHBIC, CHUHTCTHYCCKUC.
HOJ'II/IMCPBI CIICOMaJIbHOI'O

https://m.eds00.ru/5963a601




Ha3HA4YCHUA

101

[IpakTuueckas pabora Ne 6.
PeHIeHI/IC BKCHCpI/IMeHTaJ'H)HBIX
3a1a4 o teMme ""Pacro3HaBanue
IUIACTMACC U BOJIOKOH"

bubmmoreka [{OK
https://m.edsoo.ru/3aebd77a

102

O0o001IeHNE U CHCTEMATH3ALIHS
M3YYCHHOTO MaTepuaa 1o TeMe
"BricokOMOIEKy I pHBIE
coenuueHus"

bubmuoreka [JOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




11 KIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
JlaTa
Ne undponbie
Tema ypoka KoHTpo/bHBI IIpakTuyeckune | H3Y4UeH
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI us
pecypcbi
bu6mmoreka [JOK
Atom. CocTaB aTOMHBIX fJIEP.
1 . 1 https://m.eds00.ru/59¢112
XuUMHUYECKUH 3JIeMEeHT. M30TombI ce
bu6mmoreka [IOK
CtpoeHue 3JIeKTPOHHBIX 000JI0YeK
2 1 https://m.edsoo.ru/b4d9fff
aTOMOB, KBAaHTOBBIE YHCJIa .
bu6mmoreka [JOK
Knaccudukanus XuMAYECKHX AIEMEHTOB
3 1 https://m.edsoo.ru/61294af
(s-, p-, d-, f-amemMeHTHI) 9
bubmuoreka [IOK
Pacnpenenenue 31€KTpOHOB O aTOMHBIM
4 1 https://m.edsoo.ru/f5{750f
opOuTassim .
DNeKTPOHHBIC KOHPUTYpAIIUHA aTOMOB bubnuorexa [IOK
5 3JIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1 https://m.edsoo.ru/8149¢8
COCTOSTHUH 46
bu6mmoreka [JOK
DIeKTPOHHBIC KOHPUTYpAIIU HOHOB.
6 1 https://m.edsoo.ru/a0764b
DIIEKTPOOTPULIATETHLHOCTh 4
Ilepuonnueckuii 3akoH u [lepronnueckas
but6mmoreka [IOK
cHCTeMa XUMHYECKHX 3aemMeHToB /1. H.
7 R 1 https://m.edsoo.ru/16957¢
MeneneeBa, CBA3b C COBPEMEHHOU 0l
TEOpUEH CTPOEHHUSI aTOMOB T
8 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 1 bubnuoreka LIOK




XMMHUYECKHX 3JIEMEHTOB U 00pazyeMbIX
UMM IIPOCTBIX U CIOKHBIX BELIECTB IO
rpymniaM 1 nepuojaam

https://m.edsoo.ru/f846892
7

CucreMmaruzanys 1 0000IeHIE 3HAHUI

bu6mmoreka [IOK

pacTBOpPOB

9 https://m.edsoo.ru/8fad294
10 TEME
2
Bunsl xumuueckonl cBsa3u. MexaHu3MEbl
. bu6mmoreka [IOK
00pa30oBaHMs KOBAJIGHTHOW CBS3H.
10 https://m.edsoo.ru/5a8072
Bonpopoanas cBsizb. MexMONEKyIIpHbIE of
B3aUMOJICUCTBUS o
BaneHTHOCTE U BaJICHTHBIE BO3MOKHOCTH
. but6mmoreka [IOK
aToMOB. CBSI3b JIEKTPOHHON CTPYKTYPBI
11 https://m.edsoo.ru/3d2ca0
MOJIEKYJI C UX T€OMETPUUECKUM 93
CTPOCHHEM -
bu6mmoreka [JOK
[IpencraBieHus: 0 KOMIUIEKCHBIX
12 https://m.edsoo.1u/8c66b1
COCIMHEHUSIX: COCTaB U HOMEHKJIaTypa g
BemecTBa MOJEKYISPHOTO U
bubmuoreka [IOK
HEMOJIEKYJIIPHOTO CTPOEHUsI. THIIbI
13 . https://m.edsoo.ru/e16763
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA 5h
BCIIICCTB o
[lonsTHE O NUCIIEPCHBIX CUCTEMAX. bubnuoreka [IOK
14 [IpencraBnenue 0 KOJUIOUIHBIX https://m.edsoo.ru/da2¢70e
pacTBopax 4
HctunHbIE pacTBOPHI: HACKIIIEHHBIE U bubmuoreka [IOK
15 HEHACBIILIEHHBIE, PACTBOPUMOCT. https://m.edsoo.ru/e9ccdd8
Kpucramiorunparst d
16 CniocoObI BhIpaskeHUsT KOHIICHTPAIIUU bu6mmoreka [JOK

https://m.edsoo.ru/328e65




3a

Pemrenwne 3a7a4d ¢ MCoI30BaHUEM

bu6mmoreka [{OK

17 TIOHATHI "MaccoBast 107151 paCTBOPEHHOTO https://m.edsoo.ru/785e0a
BelecTsa', "MossipHas KOHUEHTpanus" b4
bu6mmoreka [IOK
Knaccudukanus 1 HOMeHKIaTypa
18 https://m.edsoo.ru/bf9e108
HEOPraHUYECKUX BEIEeCTB d
. bu6mmoreka [JOK
Cucremaruzanus u 00001IeHIE 3HAHUN
19 https://m.edsoo.ru/8d2c6a
1o TeMe
3a
KoHnTposnbHas paboTta 1mo Temam
"Ctpoenue aroMma. [leproanueckuii 3aKoH
bu6mmoreka [JOK
u [lepuoanueckas cucteMa XUMHYECKUX
20 " https://m.edsoo.ru/70a60aa
snemenToB . 1. Menneneera", 4
"Ctpoenue BemecTBa. MHOTOoOpasue a
BelIeCTB"
Knaccudukanus XuMHUYECKUX peaklui B
HEOPraHWYECKOM M OPraHUYECKON XUMUH. bubnuorexa [JOK
21 3aKOH COXpaHEHHMs MacChl BEIIECTB; https://m.edsoo.ru/6335¢cd
3aKOH COXPAHEHHUS U IPEBpaICHUS d2
SHEPTUU MPU XUMUYECKUX PEAKIIUAX
bu6nuoreka [JOK
Tennobie 3 PEKThH XUMHUUECKUX &
22 . https://m.edsoo.ru/d1db86
peakuuii. TepMOXUMHUYECKUE YPABHEHUS da
Brruucnenust no ypaBHEHHUSIM bu6nuoreka [JOK
23 XUMUYECKHUX PEAKLUN U https://m.edsoo.ru/87b139
TEPMOXUMHUUYECKUM ypaBHEHUSIM 54
24 CKopoCTh XMMHMUYECKOHN peaklnu, eé

3aBUCHUMOCTD OT PA3JIMYHBIX Q)aKTOpOB.




Karanus u xatanms aTOPbI

25 ['oMOreHHbI€ U TE€TEPOreHHbIE PEAKIINT
[IpakTuueckas padora Ne 1 mo Teme bubnuorexa LIOK

26 "BausiHue pazIuHbIX (PAKTOPOB HA https://m.edsoo.ru/1facald
CKOPOCTh XUMUYECKON peakuu" 1
OObpatumMble 1 HEOOpAaTUMBbIE PEAKIINH. bubmorera [JOK

27 https://m.eds00.ru/3095219
XUMHUYECKOE pABHOBECUE b
[TpakTrueckas pabota Ne 2 o reme bubnuorexa [IOK

28 "Bnustare pa3nuyuHbIX pakTopoB Ha https://m.edsoo.ru/3bf34el
MOJIO’KEHUE XUMUYECKOTO paBHOBECHS" 7
DIEeKTPONTUTHYECKAs JUCCOIMAIIHS. bubnunoreka [JOK

29 CuiibHbIE U CJ1a0bIe SJIEKTPOITHUTHI. https://m.edsoo.ru/5{766bd
CrerneHp IUCCOLUAALIA f
Honnoe npousseaenue Boasl. Cpena bubmuorexa [JOK

30 BOJIHBIX pacTBOpOB. BogopoiHblii https://m.edsoo.ru/3966¢ca
nokazatenb (pH) pactBopa 89
I'mpaponus coneit. Peakiuu, bubmorexa IIOK

31 https://m.edsoo0.ru/09d5a9
MPOTEKAOIINE B PACTBOPAX AJIEKTPOIHUTOB bd
[TpaxTrueckas pabota Ne 3 o teme bub6muorexa [IOK

32 "XUMHYECKUE peakiluu B pacTBOpax https://m.edsoo.ru/2e3daeb
AJIEKTPOJIUTOB" 0
OKHCIUTEITEHO-BOCCTAaHOBUTEIIBHBIC bubmuoreka [JOK

33 peakuun. BaxkHeuire OKUCIuTeNu U https://m.eds00.ru/562260
BOCCTaHOBUTEIH 60

34 MeTto/1 371IEKTPOHHOTO (3JIEKTOHHO- bubnuoreka [JOK

HMOHHOT0) OajaHca

https://m.edso0.1ru/tb69138




7

3HeKTp0J’IH3 pacTBOPOB U pacCIlJiaBOB

bu6mmoreka [IOK

35 https://m.edso00.ru/93fb97d
BEILIECTB
2
Bbu6mroreka [JOK
36 Pemenne 3a1a4 pa3MyHbIX TUIIOB https://m.edsoo.ru/5a859d
16
bu6mmoreka [IOK
37 Pewenue 3ama4 pa3anyHbIX TUIIOB https://m.edsoo.ru/5afa265
d
. bu6mmoreka [JOK
Cucremaruzanus u 0000IICHUE 3HAHUIA
38 " " https://m.edsoo.ru/c161eb
1o TemMe "XUMHYECKUE PEaKIun g5
bubmuoreka [IOK
KonTponbhas padbota no teme
39 | " https://m.edsoo.ru/a8a0a93
XUMHYECKUE PEAKIIUU 0
[Tonoxxenue HeMeTaIOB B
[lepuoanyueckoil cucTeMe XUMUYECKUX bubanoreka ITOK
40 snemenToB M. . Menaeneesa u https://m.edsoo.ru/8ca2dca
O0COOEHHOCTH CTPOEHHS UX aTOMOB. d
®u3nyuecKue CBOMCTBa HEMETAIOB
bu6mmoreka [IOK
AJIOTpONHs HEMETaJUIOB (Ha puMepe
41 https://m.edsoo.ru/ef92¢91
KHCIIOPOJia, cepbl, hocdopa u yriepoia) .
bu6mmoreka [JOK
Bonopon: nonydenue, puznyeckue u
42 N https://m.edsoo.ru/0aa8f61
XUMUYecKue cBoricTBa. ['uapu bt 3
43 ["anoreHbl: HAXOXAEHNUE B TPUPO/IE, bubnuorexa [JOK

CIIOCOOBI IOJIYYCHUS, (i)I/I?»I/I‘ICCKI/IC u

https://m.edsoo.ru/4e2237




XHMHYECKHE CBOMCTBA

95

["anorenoBoiopoasl. Baxknelmue

bu6mmoreka [JOK

44 KHCJIOPOJICO/IEPKALIUE COSTUHEHUS https://m.edsoo0.ru/6b3255
raJIOTeHOB €6
JlaGopaTopHbie U TPOMBIIIICHHBIE
bu6mmoreka [IOK
CIIOCOOBI IIOJyYEHHS TaJOTEHOB.
45 https://m.edsoo.ru/6971aca
[IpuMeHeHne raJoreHoB 1 X 4
COCIMHEHU N -
IIpakTuyeckas pabora Ne 4. Pemenue bubnuoreka LIOK
46 AKCIEPUMEHTAIIBHBIX 3a7a4 0 TEME https://m.edsoo.ru/8b26fec
"T"anorexsr" d
Kucnopon: mabopatopHsie u
P patop but6mmoreka [IOK
IPOMBIIIJICHHbIE CIOCOOBI MOTYYSHHUS,
47 . https://m.edsoo.ru/c8abc36
¢du3nueckrue 1 XMMUYECKHE CBOMCTBA. .
O3o0H. [IpumeHeHne KUCI0poa U 030HA -
bu6mmoreka [JOK
48 OKcuabl ¥ TEPOKCHUIBI https://m.eds00.ru/5¢8816
a0
bu6mmoreka [IOK
49 Pewienue 3ana4 pa3anyHbIX TUIIOB https://m.edso0o.ru/2b6d8b
4b
Cepa: HaXOXKJEHUE B MPUPOJE, CIIOCOOBI bubnuoreka [IOK
50 HOJy4YeHHUs, PU3NUECKUE U XUMUYECKHE https://m.edsoo.ru/46afael
CBOMCTBA 6
bu6mmoreka [JOK
51 CepoBonopo, cynbhuabt https://m.eds00.ru/7c¢8759
99
52 Kucnopoacoaep:xaire coeIMHEHUS bu6mmoreka [IOK

cepbl. OCOOEHHOCTH CBOWCTB CEPHOM

https://m.edsoo.ru/8cfa254




KHCJIOTHI

8

[TpaxTrueckast pabora Ne 5. Pemenue

bu6mmoreka [JOK

53 3KCIIEPUMEHTAIBHBIX 3a71a4 110 TEME https://m.edsoo.ru/0afb05e
"Cepa u € coemuHeHUS" 4
A3OT: HAX0XKJICHHE B MPUPOJIC, CITOCOOBI bu6nuoreka [JOK
54 HOJTY4YeHHUs, PU3UUECKUE U XUMUYECKHE https://m.edsoo.ru/badd22
CBOMCTBA. AMMHUAK, HUTPH/IBI 55
Kucnoponcoaepxaiue coeIMHEHUS bu6nuoreka [IOK
55 azota. OcoOEHHOCTH CBOMCTB a30THOM https://m.edsoo.ru/e2965af
KHUCIIOTHI e
. bu6nmoreka [JOK
[IpumeHeHne a30Ta u ero COeIMHEHUH.
56 https://m.edsoo.ru/129f505
A30THBIE y100peHus 9
®dochop: HaxOkKIEHHE B IPUPOJE,
bu6mmoreka [JOK
CrocoObl OJyYeHUs!, PU3NUECKUE U
57 . https://m.edsoo.ru/9a6b43
XuUMHUeckue cBoiictBa. @ocuabl u o
dochun o
b K
Oxkcuanl pocdopa, pochopcoaepxariue nomotexa O
58 . https://m.edsoo.ru/c7a2d4
KkucsoThl. Comu hochOopHON KHCIOTHI 29
[Mpumenenne dhocdopa u ero bubmorera [JOK
59 N https://m.edsoo.ru/a21807
coeaunenuil. @ochopHsie y100peHus 0a
[TpaxTrueckast pabota Ne 6. Pemenue bubnuoreka [IOK
60 JKCIIEPUMEHTANIBHBIX 3a/1a4 110 TEME https://m.edsoo.ru/8175ac
"A3ot u pocdop u ux coequHeHUS" 3f
61 VYriepoa: HaX0XACHUE B IPUPOJIE, bubnuoteka [IOK

AJUIOTPOITHBIE MOTU(PUKAIINH;
(du3nyecKkue 1 XMuMUYECKHE CBOMCTBA,

https://m.edsoo.ru/1eb19f9
e




IMPUMCHCHUC

Oxcun yriepona(ll), oxcun

bu6mmoreka [JOK

62 yraepoaa(IV), yronbHas kucnora u eé https://m.edsoo.ru/dba58a
conu df
bu6mmoreka [IOK
63 Pemenne 3aga4 pa3nuuHbIX TUITOB https://m.eds00.ru/6029b6
09
Kpemnuii: HaxoxaeHue B IpUpoJe, bubnuorexa [JOK
64 CrocoObI MOJTydeHUsI, PU3NIECKHE U https://m.edsoo.ru/143558
XUMHUYECKHUE CBOMCTBA ab
Oxcun kpemuusA(IV), kpeMHueBast bubmiorexa HOK
65 https://m.edsoo.ru/3170e7
KHCJIOTA, CUJIUKATBI bl
bu6mmoreka [IOK
N https://m.edsoo.ru/393cdac
66 [IpuMeHeHre KpeMHHUS U €T0 COEIUHEHU. 0
Creko, ero noyy4eHue, BUAbl CTEKIIa httos://medsoo.ru/5823cef
b
bu6mmorexa [JOK
67 Pemienue 3amay pa3iMyHbIX THUIIOB https://m.edso00.ru/b624£80
1
. bu6mmoreka [JOK
CucremaTu3aius ¥ 0000IICHUE 3HAHUIT
68 " | https://m.edsoo.ru/6e864d
o TeMe "HemeTambl
b5
bu6mmoreka [IOK
Kontponbhas pabota mo teme
69 " " https://m.edsoo.ru/d0484c
Hewmerannsl
76
70 AHanu3 pe3yJabTaToB KOHTPOJIbHOMN bubnunoreka [JOK

paboThI, KOPPEKIIHS OMIHOOK

https://m.edsoo.ru/2b7e95
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[Tonoxenune meramios B [lepnognueckoit
CHUCTEME XMMHUUYECKHX DJIEMEHTOB.

bu6mmoreka [JOK

71 https://m.eds00.1u/9839¢1
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX 6c
000J10Y€K aTOMOB METAJIIIOB o
. bu6mmoreka [IOK
O6mue ¢puznyeckue CBOMCTBa METAIIOB.
72 https://m.edsoo.ru/51dac9
[IpumeHeHre MeTaIoB B OBITY U TEXHUKE 03
bu6mmorexa [JOK
73 CmuaBel MeTaiioB. Koppo3ust meTasioB https://m.edso0.ru/42b872
e3
bu6mmoreka [IOK
74 Pewenne 3amau pa3jau4HbIX TUIIOB https://m.edsoo.ru/e3de37
b6
DIEKTPOXUMHUYECKUHN Psii HAPSHKEHUIMA bu6nuoreka [JOK
75 MeTaymoB. O0Iue criocoObl MOTyYeHUS https://m.eds00.1u/94eb37
METAJJIOB Ja
OO01mas xapakTepucTrKa MeTauioB [A-
rpynnsl [leproanyueckoit cucTeMbl
. bu6mmoreka [JOK
XUMHUYECKHX JIeMeHTOB. HaTpwii n
76 . https://m.edsoo.ru/e12¢26
Kanuii: moiny4deHue, Gusndeckue u b3
XUMHUYECKHE CBOMCTBA, MPUMCHCHHE o
MIPOCTHIX BEIIECTB U UX COCTMHEHUN
O0wras xapakrepucTika MetayioB I1A-
rpymmsl llepuoauyeckoi cucteMsl
. bu6mmoreka [IOK
XUMHYECKHX dJIEMEHTOB. Maruuii u
77 https://m.edsoo.ru/7c3e49c

KaJbLIUI: TOTy4YeHue, Gu3ndeckue u
XUMUYECKHE CBOUCTBA, IPUMEHECHHE
IIPOCTHIX BEIIECTB U UX COCAMHEHUIN

0




JKécTkoCTh BOIBI U CIIOCOOEI €6

bu6moreka [JOK

78 https://m.edsoo.ru/c74bfae
YCTpaHEHUS 9
. bu6mmoreka [IOK
ANOMUHUN: nody4yeHue, pusnueckue u
79 2 https://m.edso00.ru/0e79b2
XUMHYECKHE CBOICTBA, IPUMEHEHHE 66
AmM@oTepHbIe CBOHCTBA OKCHIA U
bu6mmoreka [JOK
TUIPOKCHU/IA aTIOMUHUS,
80 https://m.edsoo.ru/5d12d3
TUAPOKCOKOMILIEKCHI aJTFOMUHHUS, UX 18
MpUMEHEHUE o
81 Pemienue 3amay pa3iMyHbIX THUIIOB
[IpakTuueckas pabora Ne 7. Pemenue bubmuorexa [IOK
82 SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME https://m.edsoo.ru/27a4af4
"MeTasuibl TJIaBHBIX HOArpynn” 3
OO01mas XxapakTepuCTHKa METAJIOB
no6o4yHbIX toArpym (b-rpymm) bubmmorexa [IOK
83 . https://m.edsoo.ru/610d74
[Tepuoanueckoil CUCTEMBI XUMHUYECKUX 31
3JIEMEHTOB =
duznyecKre 1 XMMUYECKHEe CBOMCTBA bubnuorexa [JOK
84 XpoMa U €ro COeIMHEHUH, UX https://m.edsoo0.ru/9911bef
MpUMEHEHNE 3
Baxuelime coelMHEHNS MapraHia. bubnuorexa [JOK
85 IIepMaHranar xanus, €ro OKUCIUTEIbHBIC https://m.eds00.ru/039d69
CBOICTBA c8
du3nvecKkue U XUMHUYECKHUE CBOMCTBA bu6mmoreka [IOK
86 JKenesa u ero coenuHeHui. [lonydenue u https://m.edsoo.ru/1b7f874
MPUMEHEHUE CIUIaBOB XKee3a 1
87 duzndecKkue U XUMAYECKHE CBOMCTBA bu6mmoreka [JOK




MEIU U €€ COCIMHEHNN, UX IPUMEHECHHE

https://m.edsoo.ru/2bc0f95
4

dusznueckue U XMMHUYECKHE CBOMCTBA
LIMHKA M €r0 COCOUHEHMM, NX

bu6mmoreka [IOK

88 https://m.edsoo.ru/b1f2bea
npUMeHeHHe. [ MIpOKCOKOMITIEKCHI )
[IUHKA B
[IpakTuyeckas pabora Ne 8. Pemienue bubnuoreka [IOK
89 OKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME https://m.edsoo.ru/a6e352e
"Mertaisl TOOOYHBIX TOArpym"” a
bubmuoreka [IOK
90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/a8b83d
83
O0600mIeHNEe U CHCTEMAaTH3aIIH bubmuoreka [IOK
91 M3YYEHHOI0 MaTepuala 1o Teme https://m.edsoo.ru/e91fe97
"Metayuer" 5
bu6mmoreka [JOK
92 KonTponbHas padora o teme "Mertamibt" https://m.edsoo.ru/83f63ea
3
N bubmuoreka [IOK
AHanu3 pe3yiabTaToB KOHTPOJIBHOU
93 https://m.edsoo.ru/9ebff2f
paboThl, KOPPEKIUS OMIMOOK d
Ponpb xumun B obecrieueHun yCTOMYUBOTO
bu6mmoreka [JOK
pa3BuTHs yenoBeuecTBa. [loHsTHE O
94 https://m.edsoo.ru/080fe1f
HAYYHBIX METO/IaX UCCIICIOBAHUS 0
BEIIECTB -
HayuHble IpUHIMITEI OpraHu3aluu
‘ P P bubmuoreka [IOK
XHUMHAYECKOTO TIPOU3BO/ICTBA.
95 https://m.edsoo.ru/2e45a4

[TpoMeITIeHHBIE CTIOCOOBI TOTYUYSHUS
Ba)KHEUIIINX BEIIECCTB

4f




XHUMHYECKOE 3arps3HEHUE OKPYIKAOIICH bubmmorexa TIOK
96 P 24 1 https://m.edsoo.ru/9f11bf5
Cpebl ¥ €ro MOCIIeCTBUS :
bu6mmoreka [IOK
XHUMHUS U 300pOBbE YEIOBEKA.
97 1 https://m.edsoo.ru/a65527
JlexapcTBeHHBIC CpPEACTBA 21
bu6mmoreka [JOK
Xumus nuiny. Pons Xxumuu B
98 . 1 https://m.edsoo.ru/1f7b5bd
o0ecreueHnH MUIEeBON OE30MaCHOCTH 5
bu6mmoreka [IOK
Kocmernueckue u mapdromepHbie
99 1 https://m.edsoo.ru/da42d5
cpenctBa. beiToBas xumus 2
XuMHs B CTPOUTEILCTBE. BaskHelue bubnuoreka [JOK
100 CTPOUTEIIBHBIC U KOHCTPYKLIMOHHBIE 1 https://m.edsoo.ru/61e690
MaTepualIbl 03
XuMHUS B CEJTbCKOM XO3SIMCTBE. bu6mmoreka [IOK
101 OpraHuueckrue U MUHEpaIbHbIE 1 https://m.edsoo.ru/fd39587
yI0OpeHHsI d
N bu6mmoreka [JOK
CucremaTtuzanus u 0000IICHUE 3HAHUN
102 1 https://m.edsoo.ru/db979¢
1o TeMe
70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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