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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma 1mo XMMHUHU Ha YpPOBHE CPEIHEr0 OO0IIEero oOpa3oBaHMS
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepanuuny, TpedOBaHUN K pe3ylbTaTaM OCBOCHUS
benepanbHOM oOpazoBaTebHON MPOTrpaMMBbI CpeaHero o011ero
obpazopanusa(P@OII COO), npencrapieHHbIXx B denepalbHOM TOCyIapCTBEHHOM
oOpazoBatenpbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
yueOHOro mpeaMera «XuMuUs» B 00pazoBaTelbHBIX OpraHuzamusx Poccuiickoii
Odenepanuy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTellbHbIE TMPOTPAMMBI, |
OCHOBHBIX moJiokeHnid «CTpaTerum pasBuTHs BocnuTaHus B Poccuiickon
O®enepanuun Ha nepuon a0 2025 roma» (Pacnopsoxkenune IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHsS 3aHUMAeT BaXKHOE MECTO B
CHUCTEME €CTeCTBEHHO-HAydHOro oOpaszoBanmsi ywammxcs 10-11 kmaccos.
WN3ydyenue mpenmera, peaium3yeMoe B YCIOBUAX Jud(epeHnpoBaHHOTO,
npodUIbHOrO OO0y4YEeHHs, NPU3BAHO OOECHEYHUTh OO0IIE0OpPa3OBATEIbHYIO H
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIIYCKHHKOB IIIKOJbI, HEOOXOAMUMYIO Jif
aJanTaiyy UX K ObICTPO MEHSIONIMMCS YCIOBUSM U3HHU B COLIUYME, a TAKXKe IS
MPOJOJDKEHUST O0Y4YEeHHUSI B OpraHu3alusax MpodeccuoHadbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS SIBISIETCA OAHON U3 MPUOPUTETHBIX TUCIIUIUINH.

B mporpamMe 1m0 XuUMHUM Ha3Had€HUE TMpeaMeTa «XHUMHSD) TOJIy4aeT
HOAPOOHYI0O  MHTEPHPETAlMl0 B  COOTBETCTBUM C  OCHOBOIIOJIAraroIIMMHU
nonoxkeHusimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LIE€NIEH, COAepKaHUs,
pe3ynbTaToOB OOy4YEHHUs] M TpPeOOBAaHUN K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB.
CBUIETETECTBOMTOM YSIBIISIFOTCS CTIE TYFOIITHEBBITTOTHAEMBICTIPOT PAMMOUTTIOXUMU U (D
YHKIIHUH:

e HUH(POPMAIMOHHO-METOANYECKAs, peanu3aus KOTOpOol obecTrieunBacT
MOJy4YeHUE TPEACTABICHUS O UENIX, COJIEp)KaHWU, OOIIel CTpaTeruu
oOy4deHHMsI, BOCIIUTAHUS U Pa3BUTHs 00Y4arOIIMXCsl CPEICTBAMU MTPEIMETA,
M3y4aeMOro B paMKax KOHKPETHOTO Mpouis;

e OpPraHU3aLMOHHO-TLIAHUPYIOIIAs, KOTOpast MpeayCcMaTpUBAET
OIpE/CNICHUE: TPUHLHUIIOB CTPYKTYPUPOBAHMS M MOCIEAOBATEIBHOCTH
U3Y4YeHHUs] Y4eOHOro marepualia, KOJUYECTBEHHBIX M KAYECTBEHHBIX €r0
XapaKTepUCTUK; TMOIXOJ0B K (HOPMHUPOBAHUIO COJIEPKATEIHHOM OCHOBBI
KOHTPOJII U OIIEHKM O00pa30oBaTENbHBIX JOCTHXKEHUU OOYUYaIOLIUXCS B
pamMKax HWTOTOBOM aTTecTaluu B (QopMe E€IUHOTO TOCYAapCTBEHHOIO
HK3aME€Ha MO0 XMMHH.

[Iporpamma a1 yriayOnEéHHOTO U3y4EHHS] XUMUM:



e YCTAQHABIMBACT MHBAPUAHTHOE IPEIMETHOE COAEpXNaHHUE, 00s3aTebHOE
JUIA W3y4eHUs B paMKax OTIENbHBIX MNpOQUIEH, IperycMaTpuBaeT
pacrnpefeleHie M CTPYKTypUpOBaHUE €ro 1o KiaccaMm, OCHOBHBIM
cofiepKaTelIbHbIM JIMHUSIM/pa3ziesiaM Kypca;

e JAET MPUMEpPHOE paclpeesieHne Yy4eOHOro BPEMEHHU, PEKOMEHyeMOro
JUISL U3y4EHUS OTAEIIbHBIX TEM;

e TIIpeyaraeT MPUMEPHYIO IOCJIEJOBATEIbHOCTh HM3y4eHUs Y4eOHOro
Marepuajia ¢ y4€ToM JIOTMKH MOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXXIPEAMETHBIX CBSI3EH;

e JAET METOJUYECKYIO MHTEPHPETALMIO LIeJiel U 3a7a4 U3y4yeHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME
cpeaHero o0Imero oOpa3oBaHUA, COAEPIKATEIbHON XapaKTEPUCTHKHU
IUIAHUPYEMBIX  pe3yJbTaTOB OCBOEHHMS OCHOBHOM 00pa30oBaTeIbHON
pOrpaMMbl CpEIHErO oO1ero o0Opa3oBaHUs (JIMTYHOCTHBIX,
METanpeAMETHBIX, MPEIMETHBIX), a TAKKE C Y4ETOM OCHOBHBIX BHJIOB
y4e€0HO-TI03HABATENbHBIX  JACHCTBUI  OOy4YarolIerocss MO OCBOEHUIO
COJIEpKaHUsI IPEIMETA.

[Io BceM Ha3BaHHBIM MO3MLMAM B IPOrpaMMeE IO XMMHH IPELYCMOTpPEHA
MIPEEMCTBEHHOCTh C OOY4YEeHHMEM XHMHUM Ha YPOBHE OCHOBHOIO OOILETro
oOpa3oBaHusa. 3a mpeleNaMyd  YCTAHOBJIEHHOH NIpoOrpaMMOMl MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIIAIOIIEH COAEpKaHUA y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapUaTHBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OIPEAENATHCS B COOTBETCTBHM C HAlpaBJICHUEM KOHKPETHOIO
npoduinst o0ydeHusl.

B coorBerctBuM ¢ koHuentyaubHbiMU nosnoxeHusmu PIrOC COO o
Ha3HAYEHUU TIPeIMETOB 0a30BOro M yriyOJE€HHOTO YpOBHEM B cHUCTEME
muddepeHIupoBaHHOTO 00yYEHUsT HA YPOBHE CpEeAHEro oOmiero oOpa3oBaHUS
XMUMHSI Ha YpOBHE YIIyONEHHOrO M3yUEHHUs HampaBiIeH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCIEAYIOIIUMM  3TallOM  IOJIYYEHUS  XUMHUYECKOrO
o0pa3oBaHHs B paMKaX HW3Y4YCHHUS CIELUUAJbHBIX €CTECTBEHHO-HAYYHBIX H
XMMHUYECKUX JUCUUIUIMH B By3aX M OpraHU3alUsX CPeIHEro npodeccuoHaIbHOrO
oOpa3oBaHus. B 3Toil cBf3M H3ydyeHUE NpeaMeTra «XUMHUS» OPUEHTUPOBAHO
MPEUMYILIECTBEHHO Ha  pPacCUIMpEeHHe U  YIIyOJeHHEe TEOpETHUYECKOH |
IPaKTUYECKOM MOATOTOBKU OOY4YaroOIUXCsl, BBIOPABIINX ONpPEACIEHHBIA MPODUIIH
0o0y4eHHsI, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIOMIEr0 MOJYYCHUSI XUMUYECKOTO
00pa30BaHus B OpraHU3alUsaX NpoeccuoHaNIbHOro o0pazoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpyeMBIM pe3yjbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHOM MPOrpaMMbl CpPEIHEro OO0IIero 00pa3oBaHMS
U3Y4YEHHE NpeaMera «XHMHUS» OpPUEHTUPOBAHO TAaKXKE HA PEIICHHE 3a1ad



BOCIUTAHUS U COLMAIBLHOTO Pa3BUTHUSL 0Oydaroumxcs, Ha (OpMUPOBAHHE Yy HUX
OOIIEUHTEIIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIM3alUU y4eOHOTO Tpyla U
00O0OIIEHHBIX  CIIOCOOOB  JIEATEIBHOCTH, HWMEIOIIUX  MEXKIUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisiomuMu npeameTa «XUMHUsS» Ha YPOBHE YIUIYOJIEHHOTO H3Yy4YEHUS
ABJIAIOTCS  yriiyOsn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
Heopranuydeckas xumusi». [Ipu onpeneneHnn mMoaxoa0B K 0TOOPY M CTPYKT ypHOI
OpraHu3allii COJEP)KaHUs ATHUX KYpCOB B MPOrpaMMe IO XHMHUU 332 OCHOBY
npudaTel nojoxkeHus GI'OC COO o pasznuuusx 06a30BOT0 W yrIyOJIEHHOTO
YPOBHEU U3Y4YEHHUS IIpEAMETA.

OcHoBy coxpepxaHusi KypcoB «Opranmueckas xumus» u «OOmas wu
HEOPraHWYECKass XHWMHs» COCTABJISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUN U
YMEHHH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs NpeaMera. JTa CUCTEMa
3HaHUU TIOJy4YaeT OMpPENeIEHHOE TEOPETUUYECKOE JOIMOJHEHHE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH  CYILIECTBEHHO OOJbIIMK  00bEM  (PAKTOIOTHYECKOTrO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3YYCHHs TMpeaAMeTa oOecreueHa
BO3MOXKHOCTh 3HAYUTENBHOTO YBEJIWYEHUS O00bEMa 3HAHUM O XUMHYECKUX
AJIEMEHTaX M CBOMCTBaX UX COCJUHEHUN HAa OCHOBE PACHIMPEHUS U YIIIyOJIeHUS
MPEICTaBICHUNA O CTPOCHHH BEIIECTBA, XMMHUYECKOH CBS3M M 3aKOHOMEPHOCTSIX
IPOTEKAHUS PEAKIUi, paCCMAaTPUBAEMBIX C TOUYKHU 3PEHUSI XUMUYECKON KUHETUKH
U TepMoauHaMuKku. WM3ydeHne mnepumoandeckoro 3akoHa U Ilepuogmueckoit
CUCTEMBl ~ XMMHYECKHX  DJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX TPEICTABICHUSIX O CTPOCHUHM aToMa. XUMUYECKas CBSI3b
OOBSICHSIETCS] C TOUYKHU 3PEHUSI SHEPTeTUIECKUX U3MEHEHUH MpHu €€ 00pa30BaHUU U
pa3pylIeHUH, a TaKXKe ¢ TOYKU 3pEHUsS MEXaHHW3MOB e€ oOpaszoBanus. M3yuenue
TUTIOB ~ pEaKIWil  JomonHseTcs  (GOpPMUPOBAHWEM  TPEJCTaBICHUH 00
ANIEKTPOXUMUYECKUX MPOIEcCcax U IEKTPOIU3E PACIIaBOB U PaCTBOPOB BEIIECTB.
B kxypce opranuueckoil XMMHUH TMpPH PACCMOTPEHHH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUH ynessieTcs 0co00e BHHUMaHUE BOIpocaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKIUu.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJIEp)KaHHE KYpCOB XHMHUHU
yrIyOJIEHHOTO YPOBHS M3YyYEHUS JUI KJIaCCOB ONMpeneNEéHHOro npoduis (raaBHbIM
o0pa3oM Ha WX CTPYKTypy W XapakTep [IOMOJHEHWHA K OOmel cucreme
IIPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIUSHUE CMEXHBIC MPEAMEThI. Tak, Harpumep,
B COJICpAHUM TMPEaMeTa JUIsl KJIACCOB XMMHUKO-(PU3HMYECKOro Mpoduist OOJbIIoe
3HaueHUe OyAyT MMEThb AJEMEHTHl ydeOHOro Marepuaia mno odmed xumuu. [Ipu
U3YYEHUM TMpeIMeTa B JAaHHOM Ciy4yae akleHT OyAeT ciAellaH Ha OOLIHOCTb
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHH M B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasi Teopusi (MOJICKYJIsipHAsi TEOpusi B (PU3MKE), 3aKOHBI COXPAHCHMUS



MacChl M DHEPIrHM, 3aKOHbl TEPMOJIWHAMHUKH, 3JIEKTPOJU3a, MPEACTABICHUS O
CTPOECHHHU BELIECTB U IPYTOE.

B TO xe BpeMs B cCOIepKaHWUU TpeaAMeTa [JIs1 KJIAaCCOB XHUMHKO-
Ouonoruyeckoro mpoduiiss GoNbIINN yAEIbHBIA Bec OyIeT UMETh OpraHHuuYecKas
xumus. B 3TOM ciaywae mpenocTaBisieTcss  BO3MOXKHOCTh  JJisi  Oosnee
OOCTOSITEILBHOTO ~ PAaCCMOTPEHUS XMMHUYECKOW  OpraHu3alluM  KJIETKM  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K TIPUMEPY, TaKue
CTPYKTYpHBIC KOMIIOHEHTBI, KakK JMIUJbI, O€JIKHU, YIJIEBOIbI, HYKJICHHOBBIC
KUCJIOTBI U Apyrue. IIpy 3TOM 3HaHMS O COCTaBE€ M CBOMCTBAaX NPEACTABUTEIIECH
OCHOBHBIX KJIACCOB OPraHWYECKUX BEUIECTB CIY)KAT OCHOBOM [IJIsl W3Y4YEHUS
CYIITHOCTH MPOIIECCOB (POTOCUHTE3A, IXaHUs, TUIIEBAPCHMUS.

B mmane ¢opMupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHHUS
OOIIEHAYYHBIX METOJIOB TTO3HAHUS U ONBITA MPAKTHYECKOTO MPUMEHEHUS HayYHbIX
3HAHWM W3ydeHHe MpeaMera «XuMus» Ha yriayOn&éHHOM ypOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3AX C Y4EOHBIMU MPEIMETAMHU.

[Ipn w3ydeHnn ydeOHOTO MpeaMeTa «XUMHS» Ha YIIIYOJIEHHOM YpOBHE
TaKXe, KaKk Ha YpOBHE OCHOBHOTO M CpeHero oluiero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a/1auell MEePBOCTEIICHHON 3HAYUMOCTH SBJISETCS (DOPMUPOBAHHE OCHOB
HayKM XHMHUU Kak oOO0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHYECKON
JEATENBHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pemenue
ATOM 3aJaud Ha YIUIYOJIEHHOM YPOBHE H3YyYEHHsI MpeaMeTa MpeArnosaraet
peanu3aluio TaKuX 1eJen, Kak:

e (opmupoBaHHe NpPEACTABICHUNA: O MATEpUATHHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTSIX M MTO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMUH B
CUCTEME eCTEeCTBEHHBIX HAayK M €€ Bemylied poiu B 00eCreYeHUH
YCTOMYMBOTO  pa3BUTHSl  YEJIOBEUECTBA: B  pEIICEHUH  MpodiieM
HKOJIOTMYECKOM, YHEPreTUUECKON U MHINEBON O€30MacCHOCTH, B Pa3BUTUU
MEJIUIIMHBI, CO3JaHUU HOBBIX MaTEPUAJIOB, HOBBIX HCTOUHUKOB YHEPTUHU, B
o0ecreyeHuu palMoHAIBHOIO MPUPOIOIOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKXKE DKOJIOTHYECKU
000OCHOBaHHOT'O OTHOIIEHUS K CBOEMY 3I0POBBIO U MPUPOHON Cpejie;

e OCBOCHHE CHUCTEMbl 3HAaHHWH, JIEKAINIMX B OCHOBE XHMHYECKOU
COCTaBIISIONICH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA: QyHIaMEHTATbHBIX
MOHSATHM, 3aKOHOB U TEOPHl XWMHUHU, COBPEMEHHBIX IPEACTABICHUUA O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HaJIMOJEKYJISPHOM, O  TEPMOJWHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MMPOTEKAHWS XMMHUYECKUX PEAKLIHH, O
XUMHUYECKOM PaBHOBECHHU, paCTBOpaX M JUCIEPCHBIX CUCTEMAX, 00 00IInUX
Hay4YHBIX IPUHIHNIAX XUMHUYECKOTO MTPOU3BO/ICTBA;



dhopMupoBaHue y 00 yJarommuxcs OCO3HAHHOTO MTOHUMaHUS
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHYECKUX 3HAHUU 11 OOBSICHCHUS
KJIFOUEBBIX HJIEW U MPOOJIEM COBPEMEHHOW XUMHH, JJISI OOBSCHEHUS W
MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIUX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHUS MPOOJIEM, CBI3aHHBIX C XUMHUEH, MPOrHO3UPOBAHUSI,
aHaJIM3a M OLICHKU C TO3UIIUHA SKOJIOTHYECKONW 0€30MacHOCTH MOCIIEACTBUM
OBITOBOM W TIPOM3BOJICTBEHHOHN JCATEIHPHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJIb30BAHUEM M  IepepaboTKoi
BEILIECTB;

yriyoJieHue  TpeACTaBICHUM O  HAy4yHBIX  METOJax  IO3HaAHUS,
HEOOXOJIMMBIX JIJII TPUOOPETCHHS] YMEHUN OpPUEHTUPOBATHCSA B MHUPE
BEIIECTB U OOBSICHEHUS XHMHUYECKHX SBJICHHH, HMEIOIINX MECTO B
MIPUPOJIE, B MPAKTUUECKOMN JEATEILHOCTH U TTOBCEAHEBHOM KU3HMU.

B mnmane peanu3zanuy NEpBOOYEPENHBIX BOCIUTATENBHBIX M Pa3BUBAIOIINX
(YHKIMN LETOCTHOM CHCTEMBI CPEIHEro oOIero oOpa3oBaHHS MPHU H3YYCHUU
npeaMera «XUMHS» Ha  YIIyONEHHOM  ypOBHE OCOOYIO  aKTyalbHOCTh

IIPHOOPETAIOT TaKKUE LEIH U 33Ja4H, KaK:

BOCIIUTaHUE YOeXKAEHHOCTH B TO3HABAEMOCTH SIBICHUU MPUPOJIBL,
YBOKCHHUS K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPETUYECKHX M
MPUKJIAJHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHWE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHUBAIIMM K OOYYEHHUI0O M TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO M  CAaMOBOCIHTAaHHIO  HAa  OCHOBE  YCBOGHUS
OO0IIIEYEITOBEYECKUX IICHHOCTEH;

pa3BUTHE TTO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKHUX
crocoOHocTel oOyyaromuxcs, (OPMUPOBAHME Y HHUX CO3HATEIHLHOIO
OTHOIICHHUS K CaMOOOpPa30BaHUIO W HEMPEPHIBHOMY OOPA30BaHHIO Kak
YCIIOBUIO YCTICIITHON MPo¢heCCHOHATBHON W OOIIECTBEHHON NIEeATEITLHOCTH,
OTBETCTBEHHOI'O OTHOIIEHHUSI K CBOEMY 3J0pPOBbIO M MOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

dbopMUpoBaHME YMEHHMM U HABBIKOB Pa3yMHOI'0 MPUPOIOIOIb30BaHUSA,
Pa3BUTHE IKOJIOTHUECKON KYJIbTYPhI, TPHOOPETCHHE OMBITa OOIECTBEHHO -
MOJIE3HON SKOJIOTUYECKON IEATEIbHOCTH.

OO0111ee YUCII0 YacoB, MPETYCMOTPEHHBIX JUIsl U3YUYE€HUS XUMUU Ha YrITyOJICHHOM
YpOBHE CpellHero oliero oopazoBanus, cocranisieT 204 yacoB: B 10 kimacce —
102 gaca (3 gaca B Henenmo), B 11 kmacce — 102 yaca (3 yaca B HeneInio).



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHM4YeCKOM XMMHUH.

IIpenmer W  3HAYEHWE  OPraHUYECKOM  XHMHUH, TMPEICTABICHHUE O
MHOT000pa3uy OPraHUuYeCKUX COCTUHEHUN.

DJEeKTPOHHOE CTPOEHHE aroMa YIriiepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMS. BasleHTHBbIE BO3MOXKHOCTHM aToMa YIJIEpOJa. XHWMHYECKas CBS3b B
OpPraHMYEeCKUX COEAMHEHUAX. Tulbl TUOpUAM3alMK  aTOMHBIX OpOuTanen
yraepoaa. MexaHu3Mbl 00pa3oBaHusl KOBaJIEHTHOUW CBA3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIM). THUmNbl NEepeKpbIBaHUS ATOMHBIX OpOWUTaNed, G- MU T-CBA3M.
OpunapHasi, 1BOMHAs W TporHas cBsA3b. CroOCOOBI pa3pbiBa CBSI3e B MOJEKYax
oprannueckux BemectB. [loHsTHEe O CBOOOAHOM pagukane, Hykieopuiae Hu
aneKTpoduIe.

Teopust cTpoeHuss opraHuueckux coeauHeHnit A.M. byriaepoa wu
COBPEMEHHBIE MPEJCTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OPraHMYECKUX COeAUHEHUH. MONeKyIsipHble U  CTPYKTYpHbIE (DOPMYIIBI.
CrpykrypHble (QOpMyibl pa3IM4HBIX BHUJOB: pa3BEPHYyTas, COKpalEHHas,
ckenetHas. M3omepus. Bunabl wn30MepHM: CTPYKTYpHas, NPOCTPAHCTBEHHAS.
DnexTpoHHbIE 3PPEKThl B MOJIEKYJaX OPraHMYECKUX COCAMHEHUH (MHIYKTHUBHBIHI
U Me30MepHbIN 3(DPEKTHI).

[IpeacraBnenue o kiaccudukaluu opraHuueckux BemiecTB. [lonarue o
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HOoMeHKkJaTypa oprannueckux coeauHenuii (IUPAC) u TpuBHalibHblE Ha3BaHUS
OTZEJIbHBIX IIPEICTaBUTEIICH.

OcoOeHHOCTH M KJacCU(UKAIMS OpraHUYecKuxX peakiuil. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UN B OPTAHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOAbl M3y4EHHs BEUIECTB M WX IPEBPALlEHUI:
O3HaKOMJICHHE C 00pas3llaMu OpraHMYEeCKHUX BEIIECTB M MaTephajlaMd Ha HX
OCHOBE, OIIBITHI II0 IIPEBPAIECHHUI0 OPraHWYECKUX BEUIECTB IPU HArpeBaHUU
(maBneHue, OOYrIMBaHWE M TOPEHUE), KOHCTPYUPOBAHUE MOJENIEH MOJIEKYII
OpPraHUYECKUX BEIIECTB.

YriieBonopoasl.

Anxanbl. ['omonorudeckuil psj aakaHoB, oOuias gopmyiia, HOMEHKIATypa 1
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI aIKaHOB, SP°-
ruOpuan3anusl aTOMHBIX OpOWTaneil yriepoaa, G-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKaHOB.



XHAMHUYECKHE CBOMCTBA AQJIKAHOB: PEAKLUUN 3aMEIICHMs, W30MEpHU3aLuH,
JNETUIPUPOBaHNs, IMKIN3aLUHU, [TINPOIU3a, KpeKUHra, ropenus. IlpencraBinenue o
MEXaHU3M€ peaklUnuidl paJuKaIbHOrO 3aMEIEHUS.

Haxoxxnenue B npupoze. CriocoObl MOIydeHHs! U IPUMEHEHHE aTKaHOB.

[Huknoankansl. O01mas Gopmyna, HoMeHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHUS M XHMHMUYECKHUX CBOMCTB MalbIX (LUKJIONPOIAH, LUKIOOYyTaH) U
OOBIYHBIX (IIUKIIOTIEHTAH, IUKJIOTeKCaH) MUKIOATKaHOB. CrocOObI MOMy4YeHUs |
IPUMEHEHUE ITUKIIOATKAHOB.

Ankenbl. ['oMonornueckuii psy ajakeHoB, oOmias ¢hopMmysiia, HOMEHKIATypa.
DNEKTPOHHOE ¥  IPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] anKeHOB, SP°-
ruOpuan3anusi aTOMHBIX OpOuTaiel yriaepoaa, o- U 7m-cBsi3u. CTpyKTypHas u
reoMerpuueckass (uc-tpaHc-) wuszomepus. DuU3NyecKHe CBONCTBAa aJIKEHOB.
XVMMHMUYECKHE CBOMCTBA: PEAKLUMU IPUCOCIUHEHHUs, 3aMELICHUS B O-II0JIOKEHUE
IIpU JBOMHOM CBS3U, NOJUMEpU3aunMu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakliMM Ha JBOMHYIO CBA3b. CIIOCOOBI MONYYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccuduxamus ankaaneHoB (CONpsbKEHHBIE, U30JIUPOBAHHbBIE,
Kymyauposannsie). OcOOEHHOCTU 3JIEKTPOHHOIO CTPOEHUSI U XUMUYECKUX CBOMCTB
CONpPsKEHHBIX  AMEHOB, 1,2- wu 1, 4-npucoenunenne. Ilommmepusanus
CONPSKEHHBIX AUEHOB. CrIOCOOBI MOJTy4eHUsI U IPUMEHEHHUE aJIKaIUEHOB.

Ankunbl. ["'oMonorudeckuii psj alkMHOB, 0011as GopMyJsia, HOMEHKIIATypa U
U30MepHsl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHMHOB, SP-
rudpuau3anusi aTOMHBIX opOuTanen yriepona. dusumdeckre CBOWCTBAa AJKHMHOB.
XVWMHUYECKHE  CBOMCTBA:  PEAKUUU  MPUCOEAUHEHMS,  JUMEpU3alud U
TpUMEPHU3ALNH, OKUCIEHU. KUCI0THBIE CBOWCTBA aJKWHOB, HMEIOIINX KOHIIEBYIO
TPOMHYIO cBsI3b. KauecTBeHHBIE peakiinK Ha TPOMHYIO CBsA3b. CIOCOOBI MOMy4eHUs
Y IPUMEHEHUE AIIKUHOB.

Apomarnueckue yriieBoaopoasl (apeHbl). ['oMOJOruyeckuid psii apeHoB,
obmiast (opMyia, HOMEHKIATypa U U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MOJEeKynbl OeH3oma. Du3myeckne CBOWCTBA apeHOB. XUMHYECKUE
CBOWCTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUs B O€H30IbHOM KOJIbIIE U
YIIEBOJOPOJIHOM pPaJHMKale, PEaKIUU MPUCOECIUHEHHUS, OKHCJIEHHE T'OMOJIOIOB
Ooenzona. IlpencraBienne 00 OpHEHTHPYIOMEM JEHCTBUM 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha IMpHUMEpEe aIKUJIbHBIX pPAaJUKaJIOB, KapOOKCHIIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOrPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XMUMHUYECKUX CBOMCTB cTupoia. [lonmumepusanus ctupona. CrnocoObl MoydyeHus: u
OPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Ipuponnsiii ra3. IlonmytHeie HedTaHble ra3sl. HedTh 1 €€ mpoucxoxaeHue.
KamenHbIi1 yroiab ¥ npoaykThl ero nepepadbotku. CrnocoOsl nepepaboTKu HEPTH:



NEPETOHKA, KPEKUHT (TepMHUUYECKHH, KaTaTUTHYECKU), PUGOPMHHT, MHPOJIU3.
[IponykTel mepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIUIICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXY Pa3IMYHBIMU KJIACCAMH YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TAJIOr€HIPOU3BOJHBIX YIIIEBOJIOPONOB. Peakuuu
3aMelIeHUs TalloreHa Ha TUIPOKCOTPYNIY, HUTPOTPYIY, I[UAHOTPYIIY,
aMmuHorpymnmy. JleiicTBue Ha TrajloreHnpoOU3BOAHBIE BOJHOTO U CIUPTOBOIO
pacTBopa MIENoyu. B3amMopeicTBue QUTrajoreHajJkaHOB C MAarHUEM M IIUMHKOM.
[TonsiTue 0 METAJLIOOPTaHUYECKUX COCIMHECHUSIX. Hcnonb3oBanue
TaJIOTCHIPOM3BOHBIX YIIEBOJAOPOIOB B OBITY, TEXHUKE U TPH CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAIbHBIE METOAbl HW3Y4YEHHUs BEIIECTB M HX MPEBpaIlCHUN:
n3ydeHue (U3NYECKUX CBOWCTB YIIJIEBOJIOPOIOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJACcCOB (oOeclBeurMBaHUE OPOMHON WIU
HMOAHOW BOJIbI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCHCTBHUE alleTUJIEHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepeOpa(l)), kadecTBeHHOe OOHapyX)eHHE
yriepoia M BOJOpPOJIa B OPraHMYECKHX BEHIECTBAX, MOJy4€HUE OSTHICHA U
M3y4YEHUE €ro CBOMCTB, O3HaKOMJICHHWE C KosutekmusmMu «HedTe» m «Yromby», C
oOpa3laMd  IJIaCTMAcC, KaydyKOB M PE3UHBI, MOJECIMPOBAHUE MOJEKYI
YIJIEBOJIOPOJIOB U TaJIOTEHIIPOU3BOIHBIX YIIIEBOIOPO/IOB.

Kuciaoponconepxamue opranHudecKue coeJHHEHH.

[IpenenbHbie OmHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJl (Ha MpuMepe
METaHoOJla M JTaHona). ['omoyoruueckuii psa, obmias QopMmyna, HU30MEpHs,
HOMEHKJaTypa U  kiaccupukanus. Du3MUECKHME CBOMCTBA  MpeAeNbHbBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoaHbIE CBSI3UM MEXIYy MOJEKYJaMHU CIUPTOB.
XHUMUYECKUE CBOMCTBA: pEaKklUW 3aMEIICHUs, JEruApaTaiuu, OKHUCICHHUS,
B3aMMOJICHICTBUE C  OpPraHMYECKMMH W  HEOPraHUYEeCKUMHM  KHUCIOTaMHU.
KauecTBeHHas peakuys Ha OJHOATOMHBIE CIUPTHL. JIelCTBHE 3TaHOJIA U METAHOJIA
Ha opraHu3Mm uenoBeka. CrocoObl MONY4YEeHUS M MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 2dupsl, HOMEHKIaTypa U u3oMepus. OcobeHHoCTH (PU3NYECKHX U
XUMUYECKUX CBOWCTB.

MHOroatoMHbl€ CHOUPTHI — ATUJEHIVIMKONb W ThulepuH. Dusnueckue u
XUMUYECKUE CBOMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMHU
U HEOPraHMYECKUMHU KHUCJIOTAMH, KA4YECTBEHHAsl pEaklusi Ha MHOIrOaTOMHBIC
cupthl. [lpencraBienne o MexaHU3ME pPeaklMil HYKJICOPHUIBLHOIO 3aMelleHUS.
HeiictBue Ha opranuzM uenoBeka. CrnocoObl TMONY4eHHS U MPUMEHEHUE
MHOT'OAaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIIMSHUE THUIPOKCOTPYIIBI U
o6enzonbHOrO siApa. duszmueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XMUMHUYECKUX



cBoiicTB (peHona. KadecTBeHHBIE peakiuu Ha (eHod. TOKCHYHOCTH (eHoa.
CrniocoObI monmyueHus u npuMeHnenue penomna. Genondopmanbaeruinas cMoa.

KapOoHuabHbIE COeAMHEHUS — JIbJACTU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM Tpynmbl. ['oMoNornyeckue psabl aiabJACTUI0B U KETOHOB, 0OIIas
dbopmyna, u3zomMepus U HOMEHKJaTypa. DPuU3MYecKUe CBOWCTBA albJETUI0B U
KETOHOB. XHMMHUUYECKHE  CBOWCTBA  QJIBACTMAOB U  KETOHOB:  PEaKUUHU
npucoenuHeHuss. OKUCIEHUE albIEruA0B, KAYECTBEHHbIC PEAKIIUU Ha albICTUbL
Cnoco0ObI MOTy4eHUS U IPUMEHEHUE albJACTHI0B U KETOHOB.

OnHOOCHOBHBIE TIpeieTbHBIE KapOOHOBBIE KUCTOTH. OCOOCHHOCTH CTPOSHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepust 1 HoMeHKJIaTypa. Ou3ndeckue cBOcTBa
OJTHOOCHOBHBIX TPENENbHBIX KapOOHOBBIX KHCIOT. BomopomHbie CBS3M MEXKIY
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus >TepuUKalUU, PEaAKIUU C Y4YacTHEM YIJIEBOAOPOJHOIO paauKaa.
OCOOEHHOCTH CBOWCTB MYpPaBbMHOW KHUCTOTHL. [loHSTHE O TIPOUZBOIAHBIX
KapOOHOBBIX KHUCIOT — CJIOXKHBIX 3upax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OCcoOEHHOCTH CBOWCTB HEIPEACIBbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BBICIITUX
KapOOHOBBIX KHCJIOT: CTE€apUHOBasA, MaJIbMUTHUHOBAS, OJCHHOBAs, JUHOJIE8As,
JIUHONEeH08as KUCIOThl. CIIOCOOBI OJYyYeHUs U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upbl. ['omonoruueckuilt psan, oOmas dopMmyna, HU30Mepus U
HOMEHKJIaTypa. PuU3MYECKMe W XMUMHUYECKHE CBOMCTBA: TUAPOJHM3 B KHUCJIOU H
HICIIOYHOU CpeE.

Kupswi. Ctpoenue, puznueckue U XUMHUYECKHUE CBOWCTBA KUPOB: TUIPOJIH3 B
KHUCJION U 1esiouHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTaTKU
HETPEIEIIbHBIX JKUPHBIX KUCTOT. JKHUpbI B IpUpOIE.

MBUTA KaK COM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIEE JICHCTBHE.

OO6mras xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, AU~
U Tonvcaxapuael). MoHOcaxapuIbl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcupuoo3a. dusnueckue CBOMCTBA M HaxoxkJeHue B mpupojae. DoTocuHres.
XHWMUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIMKU C Y4aCTUEM CIUPTOBBIX U AJIbJAECTHIHON
Ipynn, CIOUPTOBOE U MOJOYHOKHCIOe OpoxkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAYEHHE B KU3HEICATEILHOCTH OpraHu3Ma. Jlucaxapuapl: caxaposa, MaJIbTO3a U
nakTo3a. BoccranaBnuBaromye 1 HEBOCCTaHABJIMBAKOIIME aucaxapuasl. [ naponus
nucaxapuzioB. Haxoxnenue B npupoae u npuMmeHenue. [lonmucaxapuasl: kpaxmail,
MJIMKOTeH W Hemnoio3a. CTpoeHue MakpoMOJEKYJ KpaxMmana, TJIMKOT€HAa |
LHEJUT0I03bl.  PU3NYECKUME CBOMCTBA Kpaxmajga M UEJUI0JIO3bl. XHUMUYECKUE
CBOMCTBA KpaxMmalia: TMAPOJIM3, KAYECTBEHHAs PEAKLMUS C HOJIOM. XHUMHUYECKHE
CBOMCTBa IEJUTIOJIO3bI: THUIIPOJIK3, ToydeHue 3(GupoB 1euttoo3bl. [lonstue 06
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHepUMEHTAIbHBIE METOAbl M3Yy4EHHUsS BEUIECTB M WX IMPEBPALICHUIA:
PacTBOPUMOCTh Pa3IUYHBIX CITUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJIA C HATPHUEM,
OKHCJIEHHWE ATUJIOBOTO CIIUPTA B alIbJIETU]] HA pacKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), KAa4YeCTBEHHBIC PEAKIMW Ha ambJeTHABl (C THAPOKCHIOM
muammuncepeOpa(l) u  rugpokcumom  menu(ll)), peaknus ramiepuHa
ruapokcuom Mmeau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOWM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpPA TJIOKO3bI ¢ rugapokcunom menu(ll), B3aumonericTBue
Kpaxmalia ¢ MOJIOM, PEIICHUE HKCIEPUMEHTAIBHBIX 3a7a4d 1Mo TemMaM «CrupThl U
benonby, «KapOboHoBbIe KUCHTOTHI. CI0XKHBIE 3PUPBI».

A30Tcoaep:Kaliue OpraHuvdecKue coeJMHeHusl.

AMWHBI — OpraHMYECKUe MPOU3BOAHBIC aMMuaka. Knaccudukanuys aMuHOB:
anudaruyeckue M apoMaTUYECKHe;, IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crtpoenne monekyn, obmas (opmysa, U30MepHsi, HOMEHKIATypa U (PU3NUECKHE
cBoiicTBa. XUMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Conu anKuiIaMMOHUS.

AHUIIMH — TIPEJCTaBUTENIb aMUHOB apomMaruyeckoro psjga. CrpoeHue
aHWIMHA. B3anMHOE BIMSIHUE TPYIIT aTOMOB B MoJIeKyJie aHuianHa. OCOOEHHOCTH
XUMUYECKUX CBOWUCTB aHuiuHA. KadecTBeHHBIE peakinuu Ha aHUiIuH. CrocoOsbl
MOJIYYCHHUST W TIpUMEHEHHE anudaTrndeckux amMuHOB. [lomyueHwe aHwWIMHA W3
HUTPOOEH30J1a.

AwmuHokucnoTel. HoMeHkmnarypa u uzomepus. OtaenbHbIe TPEICTaBUTEIH O
AMUHOKHCJIOT:  TJIWIWH, aJaHuH. Ou3ndeckwe CBOMCTBA aMHUHOKHCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHCHUM, peaknusl TOJUKOHICHCAIIMN, OOpa30BaHWE TIENTHUIHOW CBS3H.
buonornueckoe 3naueHne aMuHOKUCIOT. CUHTE3 ¥ TUIPOJIN3 TISTITHIOB.

benku kak mpupomHsie mojguMephl. [lepBudHasi, BTOpHYHAs W TpPETUUIHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OENKOB: THAPOJIN3, JI€HATypalus,
KaueCTBEHHBIC PEAKIIUU Ha OENKH.

OKCHepUMEHTAIbHBIE METOAbl M3YyY€HHUsS BEUIECTB M WX IMPEBPALCHUIA:
pacTBOpeHre OCIKOB B BOJAE, JEHATypalus OCIKOB MPH HATrPEBAaHWU, IIBETHHIC
peaknuu Ha O€TKH, pENICHWE OSKCIEPUMEHTAIbHBIX 3aJad 10 TeMaMm
«A3oTcojzepKalue  opraHu4eckue  coenuHeHus» U «Pacmo3HaBaHue
OpPTaHWYECKUX COCTUHEHUID.

BbicokomoJieKy IsipHbI€e COeUHEHMS.

OCHOBHBIC TIOHSTHS XUMHUU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHDb MOJUMEPHU3AINH, CPEAHSS MOJICKYISIpPHAS



macca. OCHOBHBIE METOJBI CHHTE32 BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
NOJIMMEPHU3ALINS Y TTOJIMKOHAEHCAIIUS.

[lonumepHbie Marepuanbl. [lmacTmaccbl  (MONMMATUIIEH, MOJUIIPOIUJIEH,
MOJIMBUHWIXJIOPU, TIOJMCTUPOJ, TOJUMETUIMETAKpUiIaT, IOIUKApOOHATHI,
noJIMdTUIIeHTepePTanar). Y THim3anus 1 nepepadoTKa MmiacTUka.

DJ1acTOMEpHI: HaTypaJIbHBIN Kay4dyK, CUHTETUYECKHUE Kay4yKu
(OyTamreHOBbIN, XJIOPOTPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3nna.

Bonokna: HarypasibHbl€ (XJIOMOK, EPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAalpOH U JaBCaH).

[Tonmumepsl CIeUATBbHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AJIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3iaraeMble OTMMEPHI).

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M HMX IPEBPALCHUN:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
Kay4yKOB, PEIICHHUE OJKCIEPUMEHTANbHBIX 3adad no Teme «Pacrmo3HaBaHue
IJIACTMACC U BOJIOKOH.

Pacuérnsle 3amaun.

Haxoxxnenue MoONeKymsipHOM (OpMyibl OpPraHM4eCKOro COCAMHEHHS TI0
MacCoBbIM JIOJSIM  DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaX0XJICHHE
MOJIEKYJISIpHOM (DOPMYJIBI  OPraHMYECKOTO COEAMHEHUs 1o Mmacce (00BEMY)
OPOAYKTOB CrOpaHus, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkuMu W/WIM HWCXOJHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POpMYJbI
OpPraHMYEeCKOro BEIECTBA HAa OCHOBE €ro XMMHYECKHX CBOWCTB WJIM CIIOCOOOB
NOJIYYEHHUSI, ONPEIECICHUE JOJIA BBIXOJA MPOAYKTA PEAKUUH OT TEOPETHUYECKU
BO3MOXXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXXpeaAMETHBIX CBI3€U NPU U3YYEHUU OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIBb30BAaHME KaK OOIIUX ©CTECTBEHHO-
HAay4YHbIX TIOHSTUW, TaK U TOHSTUH, MPUHATHBIX B OTAEIBHBIX MpeAMETax
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TIOHATHUS: SIBJICHUE, HAYYHbIN (DakT, TMIIOTE3a,
TEOpHs, 3aKOH, aHaju3, CHUHTE3, Kiaccudukaiusi, HaOIOJIeHUe, HU3MEpEHUE,
JKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®dusnka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
HHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSIHHUE
BEUIECTBA, (PM3MYECKUE BEIUYMHBI, €IUHULBI W3MEPEHHUS, CKOPOCTb, SHEPrus,
Mmacca.

buonorusi: knetka, oOpraHusM, 3KOocuUcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA M TeTepoTpO(HBIA THUI MUTaHUA, OpOXKEHUE,



(doTocuHTE3, IBIXaHWE, OENKH, YIJICBOMBI, MHPbI, HYKJICUHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadusi: mone3Hbie UCKOMIAEMbIE, TOTLTHBO.

TexHoONmOrWs: MNHUIIEBBICE MPOAYKTHl, OCHOBBI PpAI[MOHATBHOIO IHTAHUS,
MOJOIIIAE CPEJCTBA, MaTEPHUAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYECCKHX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX sjiep. XUMHYEeCKUi 3iemeHT. M3otonbl. CTpoeHue
AJEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBbIE YHUCIA. DHEPreTUYECKUE YPOBHU U
nolypoBHU. ATOMHbIe opouTanu. Knaccudukanus XuMuyeckux 3JeMeHToB (S-, P-,
d-, f-omementsl). PacmpeneneHue 9SJIEKTPOHOB IO AaTOMHBIM — OpOUTAIISIM.
DNeKTPOHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOIOB
B OCHOBHOM W BO30YKIEHHOM COCTOSIHHUH, SJICKTPOHHBIE KOH(MUTYpAIlMd HWOHOB.
DIIEKTPOOTPUIIATENBHOCTD.

Ilepuoanueckuit 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CBsi3b NMEPUOAUMYECKOrO 3aKOoHA W llepmognueckor CUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX H CJIOXHBIX BEIIECTB [0 TIpylnmaM © MepuoJaM. 3JHaYeHUe
nepuoauueckoro 3akona /.. Menneneena.

XuMHYECKass CBSI3b. BHIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAsi, WOHHAas,
MeTayindeckas. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-AKLIENTOPHBIN. DHEprus u JyinHa cBsi3u. [[0IApHOCTH, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBaJeHTHOW cBsizu. KparHble cBs3u. BomoponHas CBs3b.
MexXMONEKyISpHbIE B3AUMOICHCTBHS.

BajleHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MPUMEPE COCAUHEHUM
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBieHre 0 KOMIUIEKCHBIX coeIuHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCAMHEHUH.
[ToHsITHE O KOOPAMHALIMOHHON XUMUMU.

BemectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJSIDHOTO — CTpPOE€HHUS.  Twmbl
KPUCTALTUYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonsitue o nucnepcHbix cucremax. MctuHubie pacTBOphl. lIpeacraBinenue o
KOJUTOMAHBIX pacTBopax. CrmocoObl BBIPAKEHHS KOHIIEHTpAIMM PacTBOPOB:
MaccoBasi J10JIs1 BEUIECTBA B PACTBOpE, MOJISIpHAs KOHUEHTpauus. HacellenHsie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Krnaccudukarus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. TpUBUAIbHBIC
Ha3BaHUS OTIECIIBHBIX IIPEICTABUTEIIEH HEOPITaHUUECKUX BELIECTB.

Krnaccugukaiuss XuMUYECKUX peakiMii B HEOPraHMYECKOM M OpraHMYeCcKou
XUMUH. 3aKOH COXPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAaHEHUS U IPEBpaIlCHUs
SHEPIruu NMpU XUMHUYECKUX peakiusix. TernoBbie 3PPeKThl XUMUYECKUX PEaKIIHil.
TepmMoXxuMHU4ECKUE YPABHECHMUS.

CKOpOoCTh XUMHUUYECKOW PEaKINK, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['omoreHHbIe 1 reTeporeHHble peakiuu. Karanns u karaims3aTopsl.

OOparuMble 1 HEOOpaTUMBbIC peakini. XuMu4deckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHs. DaKTOphI, BIUSAIOIIME HA TOJIOXKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABICHUE U KOHIIEHTPALMU BEIIECTB, YUACTBYIOIIUX B
peakuuu. [Ipunuun Jlelllarense.

OnekTponuTuyeckass auccouuanus. CuibHble W claOble DJIEKTPOJIUTHI.
Crenenp nuccouuanuu. Cpena BOJHBIX pPAacCTBOPOB: KHUCIOTHAs, HEUTpalbHas,
menoyHas. Bomopoaubiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTEneHb  OKUCJICHUSI.
Okucnurenb W BOCCTAaHOBUTENb. [Ipomecchl OKUCIEHUS W BOCCTAHOBIICHHS.
Baxnelme OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOrO OanaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W WX MPEBPAIICHUM:
pa3lIOKEHUE TMEPOKCHUAA BOAOPOAA B MPUCYTCTBUM KaTAIU3aTOpPa, MOJECIH
KPUCTALTUYECKUX PEIIETOK, MPOBEACHUE PEaKIIii HOHHOTO 0OMEHa, OTpe/IeICHIE
cpeAbl pacTBOPOB C IOMOIIBK) HHIAWKATOPOB, W3YUYCHUE BIUSHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM pEaKIWH U TIOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

Heopranuueckast xumMusi.

[lonoxenne HemeraiuioB B llepuomnueckot cucTeME  XMUMHUYECKHUX
sanementoB J.M. MenpneneeBa 1 0COOEHHOCTU CTPOEHHUSI UX aTOMOB. Duznueckue
CBOMCTBA HEMETAIJIOB. AJUIOTPOIHUSI HEMETAJUIOB (HA MPUMEpPE KHUCIOPOJIa, CEpPHI,
dbocdopa u yriaeposaa).

Bonopon. Ilomydenue, ¢usnueckue W XUMHUYECKHE CBOWMCTBA: PEAKIIUU C
METAUIAMM U HEMETAUIAMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ WapuabL.
TomMBHBIE 3JIEMEHTHI.

l"anorensl. HaxoxaeHue B mpupojie, cocoObl MONYYeHHUs, PU3HMUECKUE U
XUMHUYECKUE CBOWCTBA. ['amoreHoBogoponabl. BaxkHenme KUCIOPOACOAEpKAIIUE
COeIMHEHHUs ranoreHoB. JlabopaTopHble W MPOMBIILIEHHBIE CIIOCOOBI MOJYYEHHUS
rajoreHoB. [[puMeHeHne rajloreHoB U UX COEAUHEHUMN.



Kucnopoa, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CHOCOOBI MOTyYEHUs
kucnopoaa. dusnyeckue U XUMHUYECKUE CBOMCTBA W NMPUMEHEHHE KHUCIOPOJa U
030Ha. OKCHIBI U IEPOKCHU/IBI.

Cepa. Haxoxpaenwe B mpupoze, CIOCOObI TONy4dyeHHUs, (QU3NYecKue u
xumuueckue cpoiictBa. CepoBogopon, cyiabdunbl. Oxcun cepwi(1V), oxcun
ceppl(V1). CepHucras m cepHas KHUCIOTBI U UX coyid. OCOOEHHOCTH CBOMCTB
CEepHOM KUCIOTHI. [IpuMeHeHne cepbl U €€ COeANHEHNN.

A3zor. HaxoxaeHue B mpuUpoAe, CIOCOObI MONY4YEeHHs, (U3HUECKHE WU
XUMHUYECKUEe cBOMCTBA. AMMHMAaK, HUTpUIbl. OKCHIbl a30Ta. A30TUCTast U a30THAs
KHUCJIOTHI ¥ UX coJid. OCOOCHHOCTU CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue azora
U €ro coelMHEHUMN. A30THbIE y100peHusl.

®ochop. Haxoxnenne B mpupoze, CrocoObl TOJydeHHs, (Ppuzndeckue u
xumuueckue cBoictBa. Dochuasl u dochun. Oxcuanl docdopa, dhochopHas
kuciora u e€ comu. [lpumenenue docdopa u ero coemuaeHuii. dochopHbie
yI00peHUSI.

Yrinepon, HaxoXIEHHE B  NOpUpoje. AJUIOTPONHBIE  MOJIU(DUKAINH.
Ou3nveckue W XUMUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Oxcun yriepona(ll), okcua yraepoga(lV), yrompHas kucimora u e€
coiu. AKTHBHPOBaHHBIN yroib, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKkH. [IpuMeHeHne MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COETMHEHNH.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMy4deHUs, (U3NYECKUe U
xumudeckue cBorctBa. Okcua kpemuusa(lV), kpeMHUeBas KUCIIOTA, CUJIUKATHI
[IpuMenenne KpeMHus U €ro coeqnHeHUM. CTEKII0, €ro MOJydeHHUE, BUIBI CTEKIIA.

ITonoxxenne MeraiuioB B Ileprognueckor CUCTEME XUMUUYECKUX DIIEMEHTOB.
OcoOEHHOCTH CTpPOCHUSI DJIGKTPOHHBIX 000JI0OYEK aToOMOB MeTawioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. [IpuMeHeHHEe METaIOB B OBITY W TEXHUKE.
CnuiaBbl METAILIIOB.

DNEeKTPOXUMHUUYECKUI psiJ  HampsbkeHuid  MertamwioB.  OOmme  crnocoObl
MOJTYyYEHUS METaJIOB: THPOMETAILTYPIHS, MUPOMETALTYPTHs,
anektpomeramutyprus. [loHsitue o koppo3un metaioB. CrnocoObl 3alIUThl OT
KOPPO3UHU.

OO6mas xapakrepuctuka MmetawoB |A-rpynnsl [lepuoanueckoid cUCTEMBI
XUMUYECKUX JJIeMeHTOB. Harpuit u kamwmii: mnonydeHue, (Qusmyeckue u
XUMUYECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U MX COCIMHEHUH.

O6mas xapaktepuctuka MetauioB |IA-rpynmer I[lepuogudeckoit cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblLMid: ToJdy4dyeHue, (unyeckue Hu
XUMUYECKAE CBOWCTBA, MPHUMEHEHUE IPOCTHIX BEIIECTB W WX COCIHHCHHIA.
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.



ATIOMUHMI: MOTy4YeHHe, (PU3NUYEeCKue U XMMUYECKHUE CBOWCTBA, IPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coenuHeHuil. AmoTepHble CBOWCTBa OKCHUIA U
TUAPOKCHUIA ATFOMUHUS, TUAPOKCOKOMIUICKCHI aTFOMUHUSI.

OOmiasi xapakTepucThka MeTauioB To0o04HbIX mnoarpynm  (b-rpymm)
[Teproanueckor CUCTEMbI XUMUYECKUX JIEMEHTOB.

PU3NYECKHE U XUMHYECKUE CBOMCTBA XpoOMa M €ro coequHeHu. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomarsl U auxpomaThl, UX
OKHCIUTEIbHBIE CBOMCTBA. [loydeHue u npuMeHeHue Xxpoma.

dusnyeckue M XUMHYECKHE CBOWMCTBA MapraHia W €ro COECIUHECHUM.
Baxueiimne coenunenuss Mapranua(ll), wmapranna(lV), wmapranna(VI) u
maprania(Vll). Ilepmanranar kanus, ero OKUCIUTENbHBIE CBOMCTBA.

du3nyeckue U XUMHYECKUE CBOMCTBA JKele3a U ero coeauHeHnil. OKCHIbI,
rugapokcuasl u conu xeneza(ll) u xenesa(lll). [Tonmydenue u npuMeHeHue xKeje3a
U €ro CIUIABOB.

DOU3NYECKUE U XMMUYECKUE CBOMCTBA MEIIU U €€ coequHenni. [lonyyenue n
MPUMEHEHUE MEJIU U €€ COCUHEHUM.

[{uak: momydeHue, (QU3NYECKHE M XUMHUYECKHE CBOWCTBA. AMQOTEpPHBIC
CBOMCTBA OKCH/JIa U TUPOKCH]Ia IMHKA, TUIPOKCOKOMILIEKCHI IMHKA. [[primeHenne
[IMHKA ¥ €T0 COeAUHCHUM.

OKCIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUs BEIIECTB M HX MPEBPALLICHUMN:
u3ydeHue oO0pas3lloB HEMETa/uIoB, TopeHue cephl, (docdopa, keneza, MarHusi B
KHCIIOPOJIe, H3Y4YEHHE KOJUIEKIMU «MeTalnsl W CIUIaBbl», B3aWMOJICHCTBUE
HIEJIOYHBIX U HIETOYHO3EMETBHBIX METAUIOB C BOAOW (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEpPHUAJIOB), B3aUMOJICUCTBUE ITMHKA M JKEJe3a C pacTBOpaMU KHUCIIOT U
1IeJI04Yel, KAYECTBEHHBIE PEaKIIMM Ha HEOPraHWYECKUE aHHMOHbBI, KATUOH BOJ0POa
U KaTHOHBI METAJJIOB, B3aMMOJCHCTBHE THAPOKCHUJIOB aJIOMHHUS WM I[MHKA C
pacTBOpaMu KHUCIIOT U WIEJIOYEH, pEelIeHUE SKCIEPUMEHTANbHBIX 33/lady M0 TeMaM
«Tanorensy, «Cepa u e€ coeguHeHUs», «A30T U GHochop U HX COSAUHEHUSY,
«Mertasuibl TJIaBHBIX TOATPYNIY, «MeTamibl TOOOYHBIX MOATPYIID).

XuMHus M KU3Hb.

Ponb xumun B obecrieueHn yCTOMYMBOrO pa3BUTHs desnoBeuecTBa. [lonsTue
O Hay4YHBIX METO/JaX TMO3HAHUS M METOJOJIOTUA HAY4YHOTO HCCIICIOBAHMUS.
Hayunbie npuHIUIBI OPraHU3AMU XUMHYECKOTO MPOU3BOACTBA. [[poMBITIIEHHBIE
CIOCOOBI TTOTYYCHHST BKHEHIITUX BEIIECTB (HA MpUMEpPE MPOU3BOJICTBA aMMHAKa,
CEpHOM KHCIJIOTHI, MeTaHoJa). [IpoMbIluIeHHbIE CIOCOOBI MOTY4YEHUSI METAUIOB U
CIUIaBOB. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOWMIEH Cpellbl U €ro MOCIEACTBHUS.
Ponb xumuu B o0ecrieueHr S3HEPreTuuecko 0€30macHOCTH.

Xumua U 300poBbe uenoBeka. JlekapcrBeHHble cpexacrBa. lIpaBuna
UCIIOJIb30BAHMS JIEKAPCTBEHHBIX MPENnapaToB. Poiab XuMun B pa3BUTUU METULIUHBI.



XUMHS MHUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe A00aBku. Poib Xumuu B
oOecreyeHuu MUIIEBOM 0€30MacCHOCTH.

Kocmernueckue u mnapdromepHsie cpeactBa. beiToBas xumus. Ilpasuiia
0€30MacHOr0 MCMOJIL30BaHUS IpPENapaToB OBITOBOM XUMHUU B TOBCEIHEBHOU
KU3ZHHU.

XUMHST B CTPOUTENIHCTBE: BAKHEUIIUE CTPOUTEIbHBIC MaTepuaibl (IEMEHT,
OCTOH).

XuMus B CEJIbCKOM X03siicTBe. OpraHnvecKue U MUHEpalbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepHUaibl, KPACKU, CTEKIIO, KE€pamMHuKa.
Marepuansl 11 3JIEKTPOHUKUA. HanoTEXHOIOTMMU.

PacuérHble 3agaum.

Pacuérer: Macchl BemecTBa wiM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIH 00bEMY OAHOrO M3 Y4YaCTBYIOIIMX B PEAKIMM BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIA OIHO U3
BEIIECTB MMEET MpHUMeECH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peakuuy, €ClIM OJAHO W3 BEUIECTB JAaHO B BHJE pacTBOpa C ONpeAcIEHHON
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JIOJM W MOJSIPHOM
KOHIICHTPALlMM BELIECTBA B PAcCTBOPE, MOJM BBIXOAA MPOAYKTa PEAKUUU OT
TEOPETUUYECKN BO3MOKHOTIO.

MexXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeAMETHBIX  CBA3€H NOpU  HU3ydyeHUH oOwmed u
HEOpraHnyecko xumuu B 11 Kiacce ocyllecTBIsieTCs Yepe3 UCIOIb30BaHUE Kak
OOITUX €CTECTBEHHO-HAYYHBIX IMOHSTHI, TaK M MOHATUN, IPUHATHIX B OT/IEIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOr' O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CHUHTE3, KiacCUudUKalus, MEepUOJIUIHOCTb, HAOIOACHUE,
U3MEPEHHE, IKCIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

@dusuka: Marepus, MUKPOMHUD, MaKpOMHp, aTOM, OJJEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, pAIUOAKTUBHOCTh, MOJIEKYJA, SJHEPTETUYECKUI YPOBEHb,
BEIIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WJICATBHBIN Tas,
busnyuecke BEJIMYMHBI, €IMHULIBI U3MEPEHUsI, CKOPOCTh, IHEPTHsl, Macca.

buonorus: kierka, opraHu3M, dKocucTema, ouochepa, METabOINU3M, MAKPO-
1 MUKPODJIEMEHTHI, OCIIKH, KUPBI, YTIEBOAbI, HYKJICUHOBBIE KUCIOTHI, PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U ITOTOK YHEPTUU B IKOCUCTEMAX.

['eorpaduisi: MuHEpalibl, TOPHBIE TTOPObI, MOJIE3HBIE UCKOMAEMBbI€, TOILIUBO,
peECYPCHI.

TexHonorusi: XMMuU4YecKass MPOMBIIUIEHHOCTb, METAJUTYPIUsi, CTPOUTEIIbHBIE
MaTepHalbl, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIILICHHOCTb,
dbapmarieBTHUYECKAs MIPOMBIIICHHOCTb, ITPOU3BOACTBO KOCMETHYECKHUX



IperaparoB, IIPOHU3BOACTBO KOHCTPYKIHMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIIINICHHOCTb, HAHOTCXHOJIOI'H.



IUTAHUPYEMBIE PE3YJIBTATBI OCBOEHU A ITPOT'PAMMEI 110 XUMUHN
HA VI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHUCTEMHO-ACATENBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MpeaMeTra «XUMHsS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHUsI BBIICICHBI  CICIYIOIIME COCTABJISIONIME: OCO3HAHUE
OOYJarOMIMMUCS POCCUMCKOM TPAXKIAHCKONW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAaMOONPEICICHUIO; HATMYUEe MOTUBALIMU K
OOYy4EeHHIO; TOTOBHOCTH M CIIOCOOHOCTH OOYYaromuxcsi PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE TMPaBWJIAMU M HOpPMaMHu TIOBEJEHUS; HaIU4ue
MIPABOCO3HAHMS, DKOJIOTHYECKON KYJITYPBI; CITOCOOHOCTh CTABUTH II€JTH U CTPOUTH
YKA3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yNIbTaTbl OCBOCHUS MpeaMeTa «XUMHUSD» OTpaXKaroT
c(hOpMUPOBAaHHOCTh OIbITA [MO3HABATEILHOM U MPAKTUYECKOW JESATEIbHOCTH
00y4JaromuXcs B MPOIIECCE peaTn3alni 00pa3oBaTeIbHON JESTEIbHOCTH.

JIMYHOCTHBIE PE3YyNAbTATBI OCBOCHUS MpPEAMETa «XUMHUSD» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOM M MPAKTUYECKOU JCSATEIHbHOCTH
oOydJaromuxcs B Mpolecce pean3alud 00pa30BaTeIbHON JIEATEIbHOCTH, B TOM
YHCJIE B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBOKECHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABJIEHNUS] O COLMAJIbHBIX HOPMAax W MPABUIAX MEXKIMYHOCTHBIX
OTHOIIIEHUN B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITEIBHOCTA IMPH CO3TAHUU
y4€OHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATENbHBIX 3a/1ay, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMATh W TPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTUKY U
apryMeHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIIbHOCTH;

2) MaTPMOTHYECKOT 0 BOCTIMTAHHSI:

LIEHHOCTHOI'O OTHOILICHHS K HCTOPUYECKOMY H HAYYHOMY HACJIEIUIO
OTECUYECCTBEHHON XMMUU;

YBaXEHUSI K MPOIECCY TBOpPYECTBA B OOJACTH TEOPUM U MPAKTHYECKOIO
IIPUJIOKEHUST XUMHUHM, OCO3HAHUS TOrO, YTO JaHHbIE HAyKH €CTh pPe3yJIbTaT
JUIMTENbHBIX ~ HAOMIONEHUN, KPOMOTJIIMBBIX  DKCIEPUMEHTAIBHBIX  TOUCKOB,
IIOCTOSIHHOT'O TPyJa YUYEHBIX U IIPAKTUKOB;



MHTEpEeCa U I[I03HABATEIIbHBIX MOTHBOB B TIOJYYEHUM M MOCIEAYIOIIEM
aHaiu3e MH(pOpPMAalMK O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUeCTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OLIEHUWBATh CUTYAlMH, CBS3aHHbIE C XUMUYECKUMU SIBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIEC PEIIEHUS, OPUEHTUPYACh HA MOPaIbHO-HPaBCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE MOBEACHUE W NOCTYNKH CBOMX TOBapUUIEH C
NO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS IMOCIEICTBUM
IOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPbI 310POBb:

MOHUMAaHUsl LEHHOCTEH 370poBOro M Oe3omacHOro o0pa3a KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOLIEHUS K COOCTBEHHOMY (DHM3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHUST TIpaBUJl 0OE€30IacCHOr0 OOpalieHus C BEHIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOU JEATEINBHOCTH;

NIOHUMAHUS LEHHOCTH IPAaBWJ HWHIUMBHUIYAIBHOIO W  KOJUIEKTUBHOI'O
0€30MacHOro MOBEJAEHUS B CUTYAIUAX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHUS TMOCJIEICTBUN M HENPUSATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) TPyA0BOro BOCIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIEI0BaTEIbCKON
NEeSTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM M  JAPYrUX BUOAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PELUICHUHM NPAKTUYECKUX 3a]ay
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4EHHUIO Mpodeccuii pa3iuyHoro poaa, B TOM
YUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYLY, JIOJIAM TPYZa U PE3yJIbTaTaM TPYIOBOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJLHONH TpaeKTOpUU
oOpa3oBanus, Oymymiedl mpodeccrmu W peamu3amui COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEel 00IIIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 1I€JIECOO0PAa3HOr0 OTHOIICHHUS K MPUPOAE KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOATLHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE IPUPOTHOM U COLIMATIBHOM CpEebI;



OCO3HAHMUSI HEOOXOIMMOCTH MCIOJb30BAaHUS JOCTHIKEHHH XUMHUH JJIA
pELICHUS BOIPOCOB PALMOHAIIBHOTO IIPUPOIOTIOIL30BAHUS;

AKTUBHOTO HEMNPUATUA JCUCTBUM, MPUHOCAIIMX BPEA  OKPYXKaroIIeh
IPUPOJHON cpejie, YMEHHUS MPOrHO3UPOBATh HEOJIArONPHUATHBIC SKOJIOTHYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUIA U TPEAOTBPAIIATh UX;

HAUIMYUS PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPBHI,
OIlbITa JICATEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCA WMHU B IO3HABATEIbHOW, KOMMYHHUKATUBHOW M COLMAIbHOMN
PAKTUKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO MPOTHBOCTOSTH HJICOJIOTUH
xemo(poouu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeNU(PUKA XMMHA KaK HayKd, OCO3HaHUA €€ pOau B
GbOpMHUPOBAaHUN PALMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IICJIOCTHOTO
MpEACTaBICHUSI 00 OKPYXKAIOIIEM MUPE KaK O €IUHCTBE MPUPOJBI U UYEJIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM U pEIIEHUU NPoOJIeM COXpaHEHHS
IIPUPOJTHOTO PABHOBECHS;

yOSXKJIEHHOCTM B  0OCOOOM 3HAYUMOCTH XHMHUU IS COBPEMEHHOMU
UUBWIN3AMHA: B €€ T'yMaHHUCTUYECKOM HAIPABICHHOCTH W BA)XHOW pOJIA B
CO3JJaHMM HOBOW 0a3bl MaTepUAIbHOW KYJIbTYpPbl, B PEIICHUU TIJI00ATBHBIX
npo0JeM YCTOWYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTHUCCKOM,
MUIIEBOM U DKOJOTHYECKON 0€30IMacHOCTH, B Pa3BUTHUHM MEIUIIMHBI, 00CCIICUCHUN
YCJIOBHH YCIEIIHOTO TPyAa U IKOJOTHYECKH KOM(OPTHOM KU3HU KaXKIOTO 4jieHa
00111eCcTBa;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJB30BaTh
MOJTy9aeMble 3HAHUS U1l aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpPa U
MPOUCXOSAIINX B HEM M3MEHEHUH, yMEHUS JieJIaTh 00OCHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE HayyHbIX (DaKTOB M HWMEIOMIMXCA JMJAaHHBIX C TIEJbI0 TIONy4CHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJb30BaTh XHMHWYECKHE 3HAHUA I
penIeHus mpobJieM B PEaTbHBIX JKU3HEHHBIX CUTYAITUSX;

MHTEpECa K MO3HAHUIO, UCCIIEIOBATEIILCKOM JIESTEIIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM0o00pa3oBaHHI0, K AKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHUW 110 XHMHH B
COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTSM TpyJa B pa3iudHbIX cdepax mpodeccuoHaTbHON
JICSATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MerTanpeMeTHbIC Pe3y/IbTaThl OCBOCHHUS MPOTrPaMMbI 10 XMMHH Ha YPOBHE
cpenHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMbIe i1 (OPMHUPOBAHUS  MHPOBO33PEHHUS  OOyYarOIIMXCs
MEXKIUCITUTUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC MOHITHUS, OTPAXKAIOIIHIC
IICJIOCTHOCTh HAy4YHOW KapTUHBI MHUpa U CHEMU(UKY METOJOB ITIO3HAHMS,
UCIOJIB3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepus, BELISCTBO, SHEPrus, SBIICHUE,
nporiece, CUucTeMa, HayIHbIN (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsi, UCCIICIOBAHNE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHE);

YHUBEpCaIbHBIE ydeOHBIC JICHCTBHUS (TIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPaMOTHOCTH U COLMAIBHON KOMIETEHIIUN 00Yy4arouXCs;
CIIOCOOHOCTH 00yJaroImuxcst UCTOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33pEHUYECKHE 3HAHUS W YHHUBEPCAJIbHBIE YYCOHBIC
JICUCTBUS B IIO3HABATEILHON U COLIMAIIBLHOM MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCIIbHBIMH, KOMMYHUKAaTHBHBIMH ¥  PETYISTHBHBIMHU
NICUCTBUSIMU.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) 6a30BbI€e JTOrHYeCKHeE AeliCTBUSA:

CaMOCTOSITEIbHO  (OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaeNsITh 1€ JeATCILHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThl JIEATCIbHOCTH C TTOCTABJICHHBIMHU LICJISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIIJICHHUS:
BBIJICTISITh XapAKTEPHbIC MPU3HAKK TIOHATUM M YCTAHABJIMBATh MX B3aWMOCBSI3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TOHATHUS JJIs1 OOBICHEHUS OTACIbHBIX (DaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHMS M KPUTEPUU I KJacCH(PHUKAIMK BEIIECTB U
XUMHUYECKUX PEAKIINN;

yCTaHABJMBAaTh MPUYMHHO-CJIEJCTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
aQHAJIOTHH), BBIABISITh 3aKOHOMEPHOCTH W IPOTHBOPEUMS B PacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUYCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YeMbI€ B XUMUU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJIEITH, TTPEOOPA30BBIBATH MOJICTBLHBIC TIPEACTABICHUS — XUMHUCCKUN
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHUYECKOU



peakuuu — TpU PEUICHUU YYEOHBIX IMO3HABATENbHBIX M MPAKTUYECKHX 3ajad,
IPUMEHSTh HAa3BaHHBIC MOJICNILHBIC MPECTABICHUS JJIs BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMBIX BEIIECTB U XUMHUUYECKUX PEaKIUH.

2) 6azoBbIe MCCJIET0BATEIbCKHE 1eCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB M XHUMHYECKHX
peaKUunii;

(bopMynupoBaTh LENU U 33Ja4H UCCIIEI0BAaHUS, UCIIOIb30BATh 1OCTABJICHHBIE
U CaMOCTOSITENIbHO C(OPMYIMpPOBAaHHBIE BOMPOCHI B Ka4yeCTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI JJIsi (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKIICHUM;

BJIQJICTh HABBIKAMH CaMOCTOSITEILHOTO TUIAHUPOBAHMS W TMPOBEICHMUS
YYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOMIOAATh 32 XOA0M
IpOIECcCa, CaMOCTOATEIbHO MPOrHO3UPOBATH €ro pe3yabTaT, (HOPMYIUPOBATH
0000IIeHHS ¥ BBIBO/IBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHMS,
COCTaBIIATb 0OOCHOBAHHBIN OTUYET O MPOJIETaHHON padboTe;

npuoOpeTaTh ONbIT YYEHUYECKOM MCCIAEAOBATEIbLCKOM W MPOEKTHOU
JESITeNIbHOCTH, MPOSBISATH CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEIHLHOMY
IOUCKY METOJOB pEUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IU4HbIX
METO/IOB TTO3HAHUSI.

3) pa6ora ¢ uapopmanmei:

OPHEHTHUPOBATbCA B PA3JIMYHBIX HWCTOYHWUKAX HWHPopMamu (HAy4IHO-
HOMYJIIpHasl JMTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBbIE IOCOOMS,
pecypcel HTEpHETa), aHAnM3upoBaTh WHOOPMAIUIO Pa3TUYHBIX BUIOB U (HOpM
IpeCTaBJICHUS, KPUTHYECKU OLIEHUBATh e JOCTOBEPHOCTH u
HEMPOTUBOPEUNBOCTb;

bopMyIupoBaTh 3aPOCHl U MPUMEHATh PAa3TUYHBIE METOMBI MPHU TOUCKE H
orOope wuHPOPMANMK, HEOOXOMUMOW I BBIMOJHEHUS Y4eOHBIX 3a7ad
OIPEACIIEHHOIO TUIIA,

NpUOOpeTaTh ONBIT HKCIHOJIb30BaHUS HUHPOPMALUMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (OpMY  MIPEACTABICHUS
uH(popMaiuu (cxembl, TpaduKy, AUarpaMMbl, TaOJIHIIBI, PUCYHKU U JPYTHUE);

UCTIONb30BaTh HAyYHBIA S3bIK B KauyecTBE CpEICTBAa MpH pabore cC
XUMHUYECKON HMH(pOpMalMel: TMPUMEHATh MEXIpeAMETHbIE ((pu3ndyeckue Hu
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBIL, (hOpMYIIbl, aOOpEeBUATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJIUYCCKUC CPCACTBA HAT'TLIAHOCTH.

KoMMyHuUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA:



3a1aBaThb BOIIPOCHKHI I10 CYICCTBY 06CY)I(II&CMOI>'I TCMBI B XOIC JUaJiora /U
AUCKYCCHH, BBICKA3bIBATb UJICH, (1)OpMy.TII/IpOBaTI> CBOMH IIPCITIOKCHUA
OTHOCHUTCJIBHO BBIITOJIHCHU S HpeI[J'IO)KeHHOﬁ 3agadu,

BBICTYIIATh C MPE3CHTALMEN PE3YyJIbTATOB MO3HABATEIILHOM NEATEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEJIBHO MUJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMHUUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO UCCIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaIU3aIlii y4eOHOro MPOEKTa, U (OPMYIUPOBATH BBHIBOIBI
[0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEIOBAHUM ITYTEM COIVIACOBAHUS TO3ULIUK B
X0J1e 00CYXKIeHUsI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHBIe YHMBeEpcalbHbIe Y4YeOHbIe 1eliCTBHUS:

CaMOCTOATENIbHO IUIAHUPOBAaTh U OCYHIECTBIATH CBOIO I103HABATEIBHYIO
NEATENBHOCTh, ONpenessas €€ Lend M 3aJadd, KOHTPOJIMPOBATh M II0 Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEIaraeMblii  aNTOPUTM JIEUCTBHM MpH
BBIIIOJIHEHUM Y4EOHBIX M MCCIENOBAaTENbCKUX 3a/ady, BbIOMpaTh Haumbosee
3((PeKTUBHBINA CIMOCO0 HX pelIeHHs ¢ Y4ETOM TOJYYEHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYIIECTBIISITH CaMOKOHTPOJb JIEATEIHPHOCTH Ha OCHOBE CaMOaHallu3a W
CaMOOILICHKH.

INMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIC pe3yabTaThl OCBOCHHSI IPOTPAMMBI TI0 XMMHUU HA yTIyOJIEHHOM
ypOBHE Ha YPOBHE CPEIHETO OOIIer0 0Opa30BaHUsSI BKIIOYAIOT crienuduueckue
I y4eOHOT o TIpeaMeTa « XMMUsD» Hay9IHbIE 3HAHUS, YMEHHS M CIIOCOOBI ACHCTBUIMA
10 OCBOCHUIO, MHTEPIIPETAIIUU W MPEOOPA30BAHUIO 3HAHWM, BHUIIBI IEATCIHLHOCTH
M0 TOJIYYCHHUI0O HOBOTO 3HAaHWS M MPUMEHEHHWIO 3HAHUU B PA3TUYHBIX YIEOHBIX
CUTYalHsIX, a TAK)KE B PEAIbHBIX KU3HCHHBIX CUTYAIlUSIX, CBI3aHHBIX C XuMueh. B
nporpaMMme IO XHMHH TPEAMETHBIC pPe3ylbTaThl MPEACTABICHBI 10 TOAaM
U3yUCHUSI.

10 KUIIACC

[IpeameTHble pe3yibTaThl OCBOEHMS Kypca «OpraHuyeckas XUMHS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUNA: O MECT€ W 3HAYCHHM OPraHUYeCKOM
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAayK U €€ POJU B OOCCINEYEHHH YCTONYUBOIO
pPa3BUTHS YETIOBEUYECTBA B PEIICHUH MPOOJIEM DKOJIOTUYECKON, YHEPreTUIECKON U



NUIIEBON 0€30IaCHOCTH, B Pa3BUTUU MEIULIMHBI, CO3JaHUHM HOBBIX MAaTEpHAJIOB,
HOBBIX UCTOYHHKOB DHEPIuH, B obecrieueHuu PalMOHAIILHOTO
MPUPOAOIIOIb30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YelioBeKa, a TaKXKe DJKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0pPOBbIO U IPUPOJIHOM CpPEIE;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAaHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraroIye MOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXKJIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs aTOMHBIX OpOuTaled, HWOH, MOJeKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATENBHOCTh, CTENIEHb OKUCIECHUS, XUMUYECKasl CBA3b,
MOJIb, MOJISIpHAs Macca, MOJIIPHBIA 00bEM, YIIIEPOAHBIN CKENeT, (yHKIIMOHATbHAS
Ipynma, pagukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHbIE), W30MEpHUsl CTPYKTypHass M MNPOCTPAHCTBEHHasl (reomeTpuyeckas,
ONTHYECKas), HW30MEPbl, TIOMOJOIMYECKUN psl, TOMOJOIH, YIJIEBOIOPOJIBI,
KHCIIOPOJ- U a30TCOACPIKALIUE OPraHUYECKUE COCIMHEHMS, MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEOWHEHUSA; TEOPUH, 3aKOHBI
(nepmonunueckuii 3akoH JI. WM. MenpaeneeBa, TeopHsi CTPOEHUS OpPraHUYECKUX
BenlecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MAaCChI BEIIECTB, 3aKOH COXPAaHEHUS
M TMpEBpallleHHs] SHEPrUM TpPH XUMHUYECKUX pEaKUuAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $I3BIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUsl TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBIICHUI; MPEACTABICHUS
0 MEXaHU3Max XUMHUYECKHX PpEaKlHil, TEePMOJAWHAMHUYECKMX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX NPOTEKAHMs, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIaX (MHIYKTUBHBIN W Me30MepHbIN 3pdexToi, opuentantoll u Il pona);
(paKTOIOTHYECKUE CBEIECHUS O CBOWCTBAX, COCTaBE, IMOJIYYCHUH U O€30MacHOM
UCIOJIb30BAaHUM BAXXHEHIINX OPraHMYECKUX BEIIECTB B OBITY M IPAKTHYECKOM
JCSITeIbHOCTH ~ 4YeNOBeKa, OOIIMX  HAy4yHbIX  MPUHLUIAX  XUMHUYECKOTO
MPOU3BOCTBA (HA MPUMEpPE MPOU3BOJCTBA METAHOIA, IEpepaboTKU HEPTH);

C(pOPMUPOBAHHOCTh YMEHMI: BBIABIATH XAPAKTEPHbIE MPU3HAKU INOHATHH,
YCTAaHABJIMBATbUX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOUIME MOHATHS NpU
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCINHECHU;

c(OPMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUJISl COCTABJIEHUS MOJEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEIIECTB;

COCTaBJSITh YPABHEHUS XMMHMUYECKUX PEAKLIMN M PAaCKpPbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ pPEaKIMid  MOCPEACTBOM  COCTABIICHHS
ANEKTPOHHOIO OajlaHca JTUX pEeaKlMil, peakuuii HOHHOrO OOMEHa MyTEéM
COCTaBJICHU UX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPABHEHU;



W3TOTABJIMBATh MOJIENTM MOJIEKYJl OPraHMYECKUX BEIIECTB IS MIUTIOCTPALIUU
UX XUMHUYECKOT0 U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHUPOBAHHOCTh YMEHHUH: yCTAaHABJIMBATH MPUHAIICKHOCTh H3yICHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTaBy U CTPOCHHUIO K ONpPEleIEHHOMY
KJIaCCy/TpyIIie COCMWHCHWM, JaBaTh WM HA3BaHUS 10 CHCTEMaTHYCCKOU
Homenknarype (IUPAC) u npuBonuTh TpUBHAIbHBIC HA3BaHUS VISl OT/AEIBHBIX
Ipe/ICTaBUTEIIeH OPraHUYeCKUX BElIEeCTB (ITHIICH, alleTHIJICH, TOJIYOJ, TJIMIEPHUH,
ATUJICHTJIMKONb, (EHOJ, (opManbaeruj, aueTalbJerujl, aleTOH, MypaBbUHas
KHUCIIOTA, YKCYCHAsl KUCIOTa, CTEAPUHOBAsI, OJICMHOBAS, MAIbMUTHHOBASI KUCIIOTHI,
TJIMIAH, aJlaHuH, MaJibTo3a, ()PyKTO3a, aHWJIMH, TUBUHWJI, W3OMPEH, XJIOPOMPECH,
CTUPOJI U JPYyTrHUe);

chOpMUPOBAHHOCTh YMEHHSI ONPEAEIATh BUJ XUMHUYECKOW CBS3U B
OPraHMYECKUX COEIUHEHUAX (KOBaJICHTHAsT W MOHHAsl CBSI3b, G- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

chOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH IMOJIOXKEHUS TEOPUH CTPOEHUS
opranunueckux BemiectB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTUA CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
duznueckrue W XUMUYECKHE CBOWCTBA THIUYHBIX TMPEACTABUTEICH Ppa3IMnIHBIX
KJIACCOB OPraHMYECKUX BELIECTB: aJIKaHOB, IUKIOAIKAHOB, AJIKEHOB, aJIKaUEHOB,
QIKUHOB, apOMaTHYECKUX YIJICBOJOPOJOB, CIHPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MTPOCTHIX U CIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHUMN U
aMUHOB, aMHUHOKHUCJIOT, O€JKOB, YIJeBOJOB (MOHO-, JW- U TOJIMCAXapUJIOB),
WUTIOCTPUPOBATh ~ TCHETHYECKYIO  CBSI3b  MEXKAY HHUMH  yPaBHCHHUSIMHU
COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIUA C HCIOIb30BAHUEM CTPYKTYPHBIX
dopmy;

chOpMUPOBAHHOCTh YMEHHS TOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CITOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT
KpPaTHOCTHU U THIIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOT'O BIMSHUS aTOMOB
Y TPYIIT aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIEBOJOPOJIHOTO
Celpbsi (He(dTh, TPHUPOAHBIA Ta3, Yroilb), CIOCOOBI €ro mepepaboTKu U
MPaKTUYECKOE IPUMEHEHHE MPOTYKTOB MepepadboTKH,

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O ECTECTBEHHO-HAYYHBIX
METO/axX TO3HAHWSA — HAOIIOACHUHU, U3MEPECHUH, MOJCTUPOBAHUH, YKCIICPUMEHTE
(peasibHOM U MBICJICHHOM) U YMEHHS IPUMEHSTh 9TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS MTPUMEHSATHOCHOBHBIC OIEPAIlUN MBICTUTEIBHON
NEATeTbHOCTH — aHallu3 W CUHTE3, CpaBHEHHE, 000OIIeHHEe, CUCTEeMAaTH3alluIo,



BBISIBJICHUE NTPUYUHHO-CIIECICTBEHHBIX CBA3EU — JJI1 U3YUYEHUs CBOWCTB BEUIECTB U
XUMUYECKUX PEAKIIN;

c(OPMUPOBAHHOCTh YMEHHI: BBISBIISTh B3aUMOCBSI3b XUMUYECKHX 3HAHUM C
MNOHATUSIMU W TIPEACTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0ojyiee OCO3HAHHOIO MOHHMMAHMS CYIIHOCTH MAaTE€PUAIBHOIO €AMHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHUS 1O OPraHMYECKOW XUMHH Ji OOBSICHEHUS U
IPOrHO3UPOBAHMS SIBJIEHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OPMUPOBAHHOCTh ~YMEHHI: MPOBOAUTH PaCUYEThl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XUMHYECKUX PEAKIMI C MUCIOIB30BaHUEM (DU3UIECKUX
BEIMYMH (Macca, OOBEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PacUEThl MO HAXOKICHUIO XMMHUYECKOM
(GopMyIbl BEIIECTBa MO HM3BECTHBIM MAaCCOBBIM JOJSAM XMMHUYECKUX 3JIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMIA: MPOTrHO3UPOBATH, AHAIM3UPOBATH M OLCHUBATDH
C TO3UIMH  DKOJOTMYECKOM  OE30MacHOCTH  MOCJEICTBUS ~ OBITOBOM |
MPOU3BOJICTBEHHOM  JEATEIBLHOCTH YEJIOBEKAa, CBS3aHHOM C MepepaboTKoM
BELIECTB, UCIOJIb30BATHIIONYUYECHHBIE 3HAHUS JUUISl IPUHATHUS TPAMOTHBIX PEIICHHI
po0JieM B CUTYAIUsIX, CBI3aHHBIX C XUMUCH;

c(OpMUPOBAHHOCTh YMEHHI: CaAMOCTOSITEIbHO IUIAHUPOBaTh W IMPOBOIUTH
XUMUYECKANA JKCIEPUMEHT (IIOJIyYEHHE M H3YYEHHE CBOMCTB OPraHUYECKHX
BEIIECTB, KA4YECTBEHHbIE PEAKUUU YIJIEBOJOPOJOB PpA3JIMYHBIX KJIACCOB U
KHCIIOPOACOAEP/KAIUX OPraHWYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3aJja4 1O PAcCHO3HaBAaHUIO OPraHUYECKUX BEIIECTB) C COOIIOJCHUEM IpPABUI
Oe3omacHOro oOpallleHus ¢ BellecTBaMU M J1a00paTOpHBIM 000PYAOBaHHUEM,
dbopMynHpoBaTh II€JIb UCCIENOBAHUSA, NPEJACTABIATh, B pasaudHOl GdopMme
PE3yNbTAThl HKCIIEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBAThH UX TIOCTOBEPHOCTH;

chOpMUPOBAHHOCTH YMEHUIA:

cOOII0/IaTh MpaBUiIa HKOJIOTUYECKU IIeIECO00Pa3HOr0 MOBEACHUS B OBITY U
TPYIOBOM AEATEIBHOCTU B LEJSAX COXPAHEHUS CBOErO 3J0pPOBbS, OKPYXKAIOIIEH
MPUPOAHOMN CPEABI U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JIEUCTBUS HA >KUBBIE OPraHU3MBbI
OIpeAeNIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMbIca nmokazatens 111K

aHAJIM3UPOBATH LIETECOO0PA3HOCTh MPUMEHEHHUS] OPraHMYECKUX BEILECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOYKU 3pEHHS] COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IICJICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(GOPMALIUK B Pa3IMYHBIX UCTOYHUKAX (HaydyHasi U y4eOHO-Hay4YHas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(OpMAIIUIO, IepepadaThiBaTh €€ U MCHOJIb30BATh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a1aucii.



11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «OOmias W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX M TIO3HABAEMOCTH SBJICHUM MPUPOIBI, O MECT€ W 3HAYCHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECIEUCHUH YCTOMYUBOTO
pa3BUTHSI, B PEIICHUU NPOOJIEM HKOJIOTUYECKOW, DHEPreTUUECKOW W MHILEBON
0€30MacHOCTH, B Pa3BUTHUU MEJIUIIMHBI, CO3JaHWU HOBBIX MAaTEpPHUAJIOB, HOBBIX
MCTOYHUKOB JHEPruU, B OOECIICUCHHH PAIIMOHATLHOTO MPUPOJIONOIL30BAHUS, B
GbopMUPOBAaHUK MHUPOBO33PEHUS] U OOIIEH KyJIbTYpbl YelOBEeKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHHSI K CBOEMY 3JI0POBBIO M TIPUPOIHOMN

cpexne;
BJIaJICHUE  CHUCTEMOW  XMMHYECKHX  3HAHHWHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TIOHIATHS — XWMHYECKHUH DJIEMEHT, aToM, SApO aToMa,

M30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aTOMHbIC OpPOUTAIM, OCHOBHOE U
BO30YKIEHHOE COCTOSHHUSI aTOMa, TUOpHUIM3alMsl aTOMHBIX OpOWTaJIeH, HOH,
MOJIEKYJa, BAJEHTHOCTb, 3JEKTPOOTPUIIATEIIBHOCTh, CTENEHb  OKHUCJICHMUS,
XUMUYECKass CBSI3b (KOBaJIGHTHAsi, WOHHAs, METAJUIMYECKasi, BOJOPOHAs),
KpUCTAUIMYECKAs] PpelEéTKa, XUMHUYECKas peakius, pPacTBOP, JJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJEKTPOJIUTUYECKAS] AUCCOIMAIUS, CTENEHb JIUCCOLMALINH,
BOJOPOAHBIN TIOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3¢ deKT
XUMUYECKON peakluu, CKOPOCTh XUMHUUECKON peaKkMi, XUMUYECKOE PaBHOBECHUE;
TEOpPUH U 3aKOHBI (TEOpUS DJIEKTPOJUTHUYECKON IUCCOLMALNM, MEPUOANYECKUN
3akoH [[.1. MeHneneeBa, 3aKOH COXpPAHEHUSI MACChI BEILIECTB, 3aKOH COXPAHEHUS U
NpEBpAIICHUS SHEPIUU NMPU XMMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICMCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJMYECKUM SI3bIK
XUMUH, MHPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHMS
NPUYMHHOCTA UM CHUCTEMHOCTM  XUMHYECKUX  SIBIICHHMI;  COBPEMEHHBIE
NPEJICTABJICHUsI O CTPOCHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJEKYJISPHOM H
HaJIMOJIEKYJSIDHOM YPOBHSIX; TIPEACTABICHHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEPMOJAMHAMUYECKUX U  KUHETUYECKUX 3aKOHOMEPHOCTSAX  HUX
MPOTEKAHUs, 0 XMUMHUYECKOM PaBHOBECHM, PACTBOpPAX U JUCIEPCHBIX CHUCTEMAaX;
(haKTOIOTUYECKHE CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYUYCHHH M OE30MacHOM
UCIOJIb30BAaHUM BKHEUIIINX HEOPraHUYECKHX BEUIECTB B OBITY M MPAKTUUECKOU
NEATeIbHOCTA ~ YeJIOBEeKa, OOMMX  HAyYHbIX  MNPUHIUIAX  XUMHYECKOTO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABISITh XapaKTepHbIE MPU3HAKU TOHSTHUM,
yCTaHABJIMBAaTh MX B3aMMOCBSI3b, MCIOJIH30BATh COOTBETCTBYIOIIUE MOHSITHUS TPU
OMMCAaHWU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPALCHUI;



C(POPMUPOBAHHOCTh YMEHHS HCIOJIb30BaTh XUMUYECKYIO CHMBOJMKY JUIS
cocTaBieHHUS (QOpMya BEHIECTB M  YPaBHEHMH XUMHUYECKMX  PEaKIHil,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTACIHHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEAENIATh BAJIEGHTHOCTh M CTENEHb OKUCICHUS
XMMHUYECKHUX 3JIEMEHTOB B COCAMHEHMSIX, BUJ XMMHUYECKON CBSI3U (KOBaJICHTHas,
WOHHAsl, METAJUIMYECKas, BOJOPOJHAsA), THUIN KPUCTAUIMYECKON pElETKN
KOHKPETHOT'O BEILECTBA;

Cc(OPMUPOBAHHOCTb YMEHHsI OOBSCHSITH 3aBUCUMOCTb CBOWCTB BEILECTB OT
BUJA XMMHYECKOM CBSI3M W THUMNA KPUCTALIMYECKOM pemeérku, OOMEHHBIA |
JIOHOPHO-aKIIETITOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHWH:  KJIACCU(UIIMPOBATH:  HEOPTraHUYECKUE
BEIIIECTBA 10 UX COCTaBY, XUMUYECKHE PEaKLMU 110 Pa3IMYHbIM [IpU3HAKaM (YHUCITY
U COCTaBYy pearupyroliux BEUIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTETIEHEH OKUCIEHMSI DJIEMEHTOB, OOpaTMMOCTH, Y4YacCTHIO KaTajlu3zaTropa H
Jpyrue); CaMOCTOSTENbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH AJIA KiIaccuukaimu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

Cc(OPMUPOBAHHOCTh YMEHHUS PACKPbIBATh CMBICI MEPHUOIUYECKOrO 3aKoHa /.
N. MenpneneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOILYIO, O0BSICHUTENBHYIO
U IIPOTHOCTUYECKYIO (PYHKIINH;

c()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XMMHYECKHX JJIEMEHTOB IIEPBOIrO—YETBEPTOrO IEPHUOIIOB
[lepuoguueckoin  cucremsr .M.  MenneneeBa,  UCHOJB3ys  TOHSATHS
(QHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYypPOBHU», «S-, P-, 0-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXKJAEHHOE SHEPreTUUYECKHE COCTOSHUS aToMay;
O00BSACHATH3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XMUMHUYECKHX DJEMEHTOB U HUX
coeAMHeHUW no mnepuoaaM wu rpynnaMm Ilepmogmueckon cucremsr . W
MenneneeBa, BAJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHMS
UX AJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh YMEHHUN: XapaKTepu30BaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  pAa3JIMYHBIX  KJIACCOB,  ITOATBEPXKAAThH
CYILIECTBOBAHWE T'€HETHYECKOM CBSI3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMM C
ITIOMOIIBIO YPAaBHEHHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

C()OPMUPOBAHHOCTh YMEHHUS PpaCKpbhIBaThb CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTABJIECHHS 3JEKTPOHHOTO OanaHca
ATUX peaKUui; peakuuil MOHHOIO OOMEHa MYyTEM COCTABJIECHUS HMX IOJHBIX U
COKpalI€HHBIX  MOHHBIX  YpPaBHEHUW;  PEaKUMM  TUAPOIM3a;  peakLHi
KOMILJIEKCOO0pa3oBaHus (Ha MpUMeEpPe THAPOKCOKOMITIIEKCOB IMHKA U aJIFOMUHUA);



chOpPMUPOBAHHOCTh YMEHUSI OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIUU C YYETOM HMX SHEPreTUUYECKUX XapaKTEPUCTHK, XApaAKTEP
W3MEHEHHSI CKOPOCTH XHUMHMYECKONM peakIMh B 3aBUCHUMOCTU OT pPa3JIMYHbBIX
(bakTOpoB, a TaKKe XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHUS MO/ BIUSHUEM
BHEUIHUX Bo3aericTBul (mpunuun Jlelllatense);

chOpMUPOBAHHOCTh yYMEHHS XapaKTepU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXallle B OCHOBE MPOMBIILICHHOIO IOJIYYEHHUS] CEPHOW KHUCJIOThI, aMMHUAKa,
o0lllMe Hay4yHble TMPUHLUUIBI XUMHYECKUX MPOU3BOJCTB; I€JI€CO00Pa3HOCTh
MIPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3peHUsI COOTHOIIECHHUS PUCK-TI0JIb3a;

chOpMUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAaHWW O METOJaX Hay4IHOTO
MO3HAHUS SIBJICHUA TPUPOIALI — HAOM0IeHNe, HW3MEpeHHe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (pealIbHbI U MBICJIECHHBIN ), UCTIONIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHUS NPUMEHATh 3TU 3HAHUS MIPU SKCIIEPUMEHTAIbHOM UCCIIEIOBAHUM BELIECTB
U 10 OOBSICHEHUS XMMHUYECKUX SBJICHUN, HUMEIONMX MECTO B MPHUPOJIE,
MPaAKTUYECKOMN JeATETLHOCTH YEJI0BEKA U B TOBCEAHEBHOM JKU3HU,

c(hOpPMUPOBAHHOCTh YMEHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUHU C
MNOHATUSIMU WU TIPEACTABICHUSMHU JPYIUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0oJiee 0CO3HAHHOT'0 MOHUMaHUSI MaTePUATILHOTO €UHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHHUSI TMPOBOJIUTH PACUYETHI: C HUCIHOJIb30BAHUEM
MOHSITUM «MaccoBas J0Jis BEIIECTBA B PAaCTBOPE» U «MOJISIPHAST KOHIIEHTPAIIUS»;
MaccChl BEIIECTBA WM 00bEMaA Ta3a M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEUIECTB; TEIIOBOTO 3(dekTa
peaKkiny; 3HAUYCHUS BOJOPOJHOIO IMOKa3aTelisi PacTBOPOB KHUCIOT M IIEIOYeh C
U3BECTHOM CTEMEHBIO JHCCOIMAIMU; Macchl (00bEMa, KOIMYECTBAa BEIIECTBA)
MPOJIYKTa peaKIuu, €CIM OJTHO M3 HMCXOIHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
onpeeIEHHON MacCOBOM JOJIEH pacTBOPEHHOrO BEIIECTBA MM JIaHO B M30BITKE
(MMeeT TpHUMEcH); JOJIM BBIXOAA NPOAYKTA PEAKIUU; OOBEMHBIX OTHOIICHUN
ra3os;

chOpMUPOBAHHOCTh YMEHHI: CaMOCTOSTEIHLHO IUTAHHPOBATH U TMPOBOJIUTH
XUMUYECKUNA  DKCIEpUMEHT  (MpOBElIEHHE  pEeaKIMid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAYECTBEHHOI0 COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBID HWHIUKATOPOB, H3YyYCHUE BIMSHUS
pa3nuuHbIX  (DAKTOPOB HAa CKOPOCTh XMMHUYECKOW  pEaKIuu, peIICHUe
SKCIEPUMEHTAIBHBIX 3a7ad 1o TeMam «Mertamibsly u  «Hemeramney) ¢
cOOJII0/IeHUEM TpaBuil 0€30MacHOr0 OOpaIlleHUs C BEIIECTBAMHU U JTaOOPaTOPHBIM
o0opynoBanueMm, (popMyaupoBaTh I€Jib UCCIEIOBAaHMS, TMPEJCTABISTH B
paznuuyHOi (popMe pe3ynbTaThl IKCIEPUMEHTA, AHAIM3UPOBATh U OIICHUBATHUX
JIOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTh YMEHHI: COOJIIOAATh ITpaBUJia MOJIb30BAHUS XUMUYIECKON
oCy/Iol W J1abopaTOpHBIM OOOPYIOBaHHEM, OOpAIllCHUS ¢ BEIIECTBAMHU B
COOTBETCTBUU C HHCTPYKUMSIMU IO BBINOJHEHHUIO JTa0OpPATOPHBIX XUMUYECKHUX
OTBITOB, AKOJIOTHYECKH II€JeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM
NEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH NPUPOTHON
Cpelabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHsA, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JICMCTBUS HA JKUBBIC OPraHU3Mbl ONMPENCIEHHBIX HEOPTaHUYECKUX
BEIIECTB, TOHUMAas cMbIca nokazarens [1J1K;

chOpPMUPOBAHHOCTh YMEHUH: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMHAYECKON MH(MOPMAIIUK B Pa3IMYHBIX UICTOUHUKAX (HaydHas ¥ yueOHO-Hay4YHast
JIUTEepaTypa, CpeacTBa MaccoBoil nHpopmanyu, UHTEpHET U ApyTHe), KPUTUUECKH
AHATM3UPOBATHBXUMUUYECKYI0 MH(POPMAIINIO, TepepadbaThiBaTbeé M HMCIOIh30BATHB
COOTBETCTBHUH C IMOCTABJICHHON y4eOHOM 3a1auei.
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https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2

anbaeruapl U Kerousl. KapOoHoBbIe
KucnoTbl. Croxuble 3¢upbl. Kupsl

3.3 Yriesonsl 9 1 https://m.edso0.ru/962BYGF10

Uroronopasneny 41

Pa3znen 4.A30Tc0nepmamneopraﬂnqecmlecoezmﬂelmﬁ

4.1 AMUHBI. AMUHOKUCIOTHI. benku 12 1 2 https://m.edso0.ru/K8B3H5PS1
Hroronopazueny 12
Paznen 5.BbicokoMoJieKy/IsipHbIeCOeTUHEHUSI
https://m.edsoo.ru/VLVADEWA
5.1 BricokoMonekysipHbIECOEAMHEHUS 6 1 B
Hroronopasueny 6

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 102 3 0



https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB
https://m.edsoo.ru/VLVADEWAB

11 KUIACC

Ne
n/n

HaumeHoBaHuepa3iejioB u
TEMIIPOrPaMMbI

KoanuecTrBouacoB

Bcero

KoHTposbHBIEPa0OTHI

IIpakTnuyeckuepadoThI

iIeKTPOHHbIE (LU POBbIE)
o0pa3oBaTebHbIEPECYPChI

Pa3znen 1. TeopeTHyecKHeOCHOBBIXUMH MU

CrpoeHnue aToma.
Ilepnonnueckuii 3aK0H U

1.1 [Tepunomuueckas cucrema 9 https://m.edsoo.ru/R39EAGJIPC
XHMHUYECKHUX dJ1eMeHTOB /. .
Menneneena
1.2 Crpoennesemectsa. 11 1 https://m.edsoo.ru/W4FD2VJF8
MmuorooOpa3ueBeniecTs
1.3 XUMHYECKHEPEAKITUT 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroronopazueny 39
Pa3nen 2.Heopranuveckasi XuMus
2.1 Hemeraimsr 31 https://m.edsoo.ru/9NCC2YQRJ
2.2 MeTanisl 23 https://m.edsoo.ru/'YEU9WRJ21
Hroronopazmeny 54
Pazngen 3.Xumusa ¥ JKH3HD
M .
3.1 CTOMPT TOSHATHA B XHMIH 9 https://m.edso0.ru/2Q4016 NXK
XHUMHA U )KU3HD
Hroronopasaeny 9
BIIEE KOJIMYECTBO YACOB I1
OBII] O CTBO CO O 102 4 8

I[TPOTPAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK




HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC

Ne

~

Temaypoka

KoaunuecrBouacos

Bce
ro

KoHnTpoJbHbIe
padoThbI

IIpakTH4yeckue
padoThbI

Jaransy4
CHUuA

DJIeKTPOHHBIEU(PPOBBLICOOPA3OBAT
eJIbHbIepecypChl

[Ipenmer u 3HaueHUE
OpraHUYECKON XMUMUHU,
MPEICTaBICHHUE O
MHOT000pa3uK OPraHuYECKUX
COeIMHEHUN

https://m.edsoo.ru/48G4H34K4

DIIEKTPOHHOE CTPOCHUE aTOMa
yriepoaa (OCHOBHOE U
BO30YX/IEHHOE COCTOSHUSA).
BanenTHpIEBO3MOKHOCTHATOMA

yrjiaepoaa

https://m.edso0.ru/0ODI6 T8LIR

Xumndeckas CBS3b B
OpPraHUYECKUX COEIUHEHUSIX.
MexaHu3Mbl 00pa3oBaHus
KOBaJICHTHOM CBSI3H, CIIOCOOBI
pa3phbiBa CBsI3CH

https://m.edsoo0.ru/C42CCDY5S

Teopus crpoeHns
OpraHMYECKUX COCAMHEHHUH A.
M. bytineposa

https://m.edsoo.ru/MIAFQ4PQO

Buer uzomepun: CTpyKTypHa,
MPOCTPaHCTBEHHASI.
DnexTpoHHBIE Y(PEKTH B

https://m.edsoo.ru/GN3QZ8AHX



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX

MOJICKYJIaX OPraHu4€CKuXx

COeIMHEHUN

IIpencraBnenue o
KJIacCU(pUKAIUU U
cucTeMaTudecKkas
nomenkarypa (IUPAC)
OpPraHUYECKUX BEIEeCTB

https://m.edsoo.ru/P6AQNOU22

Knaccugukanus peakuuii B
OpraHUYECKON XUMUU

https://m.edsoo.ru/M5DJY MP9M

CucreMatuzanus 1 00001IeHuE
3HAHUH 110 TeME

https://m.edsoo.ru/SKOA3EB67

AJKaHBI: TOMOJIOTHYECKUUN Psif,
obmras popmyrna,
HOMEHKJIaTypa U U30Mepus,
AIIEKTPOHHOE U
MPOCTPaHCTBEHHOE CTPOCHHE
MOJIEKYJT

https://m.edsoo.ru/SHWFWZ174

10

dusnyeckne 1 XUMHUYECKUE
CBOMCTBA aJIKAHOB

https://m.edso0.ru/GV8LNQJ3X

11

Haxoxxnenne aikaHoB B
npupoje. CrnocoObl MOTyUEHUS
Y IPUMEHEHHE AJIKAaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[MuknoankaHsl: o0mas
dbopmyna, HOMEHKIATypa U
H30MepHusi, 0COOCHHOCTH
CTPOCHUS U XUMHUYECKUX
CBOMCTB, CIIOCOOBI MTOJTyYEHUS
U IPUMEHEHHE

https://m.edsoo.ru/Q4B5900Q1A



https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A

13

Pemenue pacuérHbix 3a1a4 Ha
onpejeNneHre MOJIEKYJIIPHOM
(bopMyITBI OpraHUIECKOTO
BELIECTBA 110 MACCOBBIM JIOJISIM
ATOMOB 3JIEMEHTOB, BXOJSAILIUX
B ero cocraB. Cucremaruzanus
1 000011IeHUEe3HAHUNTIOTEME

https://m.edsoo.ru/ED66JALEK

14

AJIKEHBI: TOMOJIOTHYECKUH PsijI,
obmras ¢popmyia,
HOMEHKJIaTypa, JJIEKTPOHHOE U
NPOCTPAaHCTBEHHOE CTPOCHHE
Mosiekys. CTpyKTypHasi U IHC-
TpaHC-U30MEPHUAATIKESHOB

https://m.edsoo.ru/NCGOE2K0J

15

duznyeckne U XUMHUIECKUE
CBOMCTBA aJIKEHOB.
ITpaBunnoMapkoBHHUKOBA

https://m.edsoo.ru/6XZHRIRTW

16

Crioco6sI mostydyeHust u
NPUMEHECHUE aJIKEHOB

https://m.edsoo.ru/YSODCR6ZN

17

[TpakTiueckas padora Ne 1 mo
teme "l[lonyuenue 3tunena u
U3Yy4YEeHHE ero CBONUCTB"

https://m.edsoo.ru/HHCGPAVH5

18

Pemenune pacuérHbix 3a7a4 Ha
OnpeeNICHNE MOJIEK YIS pHOM
(bOpMYIIBI OPraHUYECKOTO
BeEIIEeCTBA

https://m.edsoo.ru/ XYWNMAYNA

19

AJKaJMeHBbI: CONPsKEHHBIE,
M30JIMPOBAHHEIE,
KyMYJIMPOBaHHEIE.
Oco0eHHOCTH 3JIEKTPOHHOT O

https://m.edsoo.ru/EKDS1U5UV



https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV

CTPOCHHMSI

20

XUMHUYECKHECBOMCTBACOTIPSIKE
HHBIX/ITUEHOB

https://m.edsoo.ru/M356GLRBE

21

CriocoObI osTyyeHus u
NpUMEHEHUE aJIKaJ1CHOB

https://m.edsoo.ru/KT8M1N272

22

AJIKUHBI: TOMOJIOTHYECKUH P,
obmras hopmyna,
HOMEHKJIaTypa, 3JIEKTPOHHOE 1
MPOCTPAaHCTBEHHOE CTPOEHHE
MOJIEKYI, (PU3UYECKUE
CBO¥ICTBa

https://m.edsoo.ru/N65WYKD93

23

XHUMHUYECKNECBON CTBAAJIKMHOB

https://m.edsoo.ru/MQ7A03SUC

24

KauecTBeHHbBIC peakiuu Ha
TPOMHYIO CBSI3b

https://m.edsoo.ru/45UN142UY

25

Crioco6sI mostydeHust u
NPUMEHEHUE aJIKHHOB

https://m.edso0.ru/SYL7VWAMA

26

Pemenue 3ana4: pacyéTsl 110
YPaBHEHHMIO XMMHUYECKON
peakuuu

https://m.edsoo.ru/Q7XMPZSRF

27

Cucrematusanug 1 00001IEHIE
3HAHWUH 110 TEME

https://m.edsoo.ru/I9DNOP1N8

28

ApEeHbI: TOMOJIOTUYECKUI psf,
obmras ¢popmyia,
HOMEHKJIaTypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI OCH30J1a U TOJIYOJIa,
uX (pu3nYecKue CBOMCTBa

https://m.edsoo.ru/MWNGDLBK5D

29

XUMHUYECKHE CBOMCTBA apEHOB:

https://m.edsoo.ru/FCNHX9WY1



https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1

peakiuru 3aMCIICHUA

30

XUMHUYECKHE CBONCTBA apEHOB:
PEaKIuy MPUCOETUHECHHS,
OKHCJICHHE TOMOJIOTOB OeH30J1a

https://m.edsoo.ru/CSBNGDUCS

31

Oco0EHHOCTUXUMHUY ECKUX CBOM
CTBCTHPOJIA

https://m.edsoo.ru/F2K2CB5PG

32

Pemenne pacuérHbIxX 3a7a4 Ha
OmnpeeNIeHN € MOJIEKYJIIPHOU
(bOopMYyITBI OPraHUYECKOTO
BeIllECTBA

https://m.edso0.ru/QFKSRGCXW

33

Crnioco6bl oJ1y4yeHust u
NPUMEHEHHUE apCHOB

https://m.edsoo.ru/2VKLXNJZ4

34

['enernyeckas cBA3b MEXKIY
pa3IMYHBIMU KJIaCCaMu
YIJIEBOIOPOIOB

https://m.edsoo.ru/AX70QM5T7F

35

Pacuérel Mo ypaBHEHUAM
XUMHYECKUX PEaKInu.
Cucrematu3aiys 1 00001IeHNE
3HAHUM T10 TEME

https://m.edso0.ru/9VBZTY4PI

36

[Tpupoansiii ra3. [lonyTHbie
He(TSIHbBIE Ta3bl

https://m.edsoo.ru/CK1CUWWEN

37

KameHHBII yroiabs U NpOAYKTHI
ero nepepad oTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hed1b 1 criocoObI €€
nepepadoTKH.
[TpumeHeHnenpo Iy KToBIIEpepa
OoTkuHEDTH

https://m.edsoo.ru/OREQY2CYG

39

I'eneTudeckas CBsI3b MCEXKIY

https://m.edsoo.ru/HQ22U8ZHE



https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE

pa3IMYHBIMU KJIacCaMH
YIJIEBOIOPOIOB

40

["amoreHonpon3BoAHbBIE
YTJIEBOOPOIOB: SJIEKTPOHHOE
CTPOEHHE; PEAKIINH 3aMEIIEHUS
rajoreHa

https://m.edso0.ru/XX94BSSGR

41

JleiicTBHE 1IEeNOUCH Ha
rajoreHIpoOnu3BOIHbIE.
Bzaumopeiicteue
JIATaJIOrCHAIKAHOB ¢ MarHHeM
Y [IUHKOM

https://m.edsoo.ru/FF11CTOKA

42

CucreMatuzanus 1 00001IeHUE
3HAHUH M0 pa3aeny
"YraeBogopossr"

https://m.edsoo.ru/6 XBYFOLLD

43

KonrtponeHas paborta o teme
"VYrnesoxopoas!"

https://m.edsoo.ru/EJH90TT50

44

[TpenenbHBIE OAHOATOMHBIE
CIUPTHI: TOMOJIOTHYECKUN PSJI,
obmras (hopmyria, CTpoeHUE
MOJIEKYJI, H30MEPHUS,
HOMEHKJIaTypa,

kiaccu pukanus, pusndeckue
CBOMCTBa

https://m.edsoo.ru/I9NSKPMLB

45

XHUMHAYECKHE CBOMCTBA
MpeebHBIX OHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/\VHOGFCVLZ

46

CriocoObI oNTyYeHus U
NPUMEHEHUE OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12



https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12

47

ITpocTsie apupsr:
HOMEHKJIATypa ¥ U30MEpHs,
0COOCHHOCTH (PU3HUECKHUX U
XUMUYECKUX CBOMCTB

https://m.edsoo.ru/UUYC7UU21

48

MHoOroaToMHbI€ CIIUPTHI:
STWJIEHIJIMKOJb U TIIULEPHUH, X
¢u3nyeckre U XUMHYECKH e
CBOMCTBa

https://m.edsoo.ru/KMYAEG5AX

49

Crnioco0bl osty4yeHus u
NPUMEHEHNE MHOT 0aTOMHBIX
CIIUPTOB

https://m.edsoo.ru/EU9L4B5H6

50

deHou: CTpOCHHE MOJICKYJIBI,
¢dusnUecKre CBOMCTBA.
TokcuuHOCTB(PEHOIA

https://m.edso00.ru/0117TP1EX

51

XuMuueckuecBoicTBadenona

https://m.edsoo.ru/DRURODFRJ

52

CriocoObI osTyyeHus u
npuMeHeHue GeHomna

https://m.edsoo.ru/60BO9BOAKU

53

[TpakTueckas pabota Ne 2.
Pemenne sxcnepuMeHTa bHBIX
3az1a4 1o reMe "CrupTel U
¢denomnb"

https://m.edso0.ru/SHIGNHMGK

54

CucreMatusanus 1 00001IeHuE
3HAHUH 110 TeME

https://m.edsoo.ru/J7BOOQOWB6

55

ANbIerupl 1 KETOHBI:
AIIEKTPOHHOE CTPOCHHE
KapOOHUJIbHOM I'pyIIIbI;
TOMOJIOTHYECKHE PSIIIBI, 001IIast
dbopmyna, usomepus u

https://m.edsoo.ru/DHUDY UVGN



https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN

HOMEHKJIaTypa

56

Anbaeruspl 1 KETOHBI:
¢u3nyeckue cBONCTBA;
peaKIMK MPUCOCTUHEHUS

https://m.edsoo.ru/FTMHFTV8V

S7

Peaknum okuciieHus u
Ka4ueCTBEHHBIE PEAKIIUU
aJIbJIETUIOB U KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

Crnioco0OsI ostydeHust
aJbJIETUI0B U KETOHOB

https://m.edsoo.ru/KOSEDOZNC

59

OIHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOEHUS UX
MOJIEKYJI

https://m.edsoo.ru/3AG3MM12R

60

N3oMepust 1 HOMEHKIATypa
KapOOHOBBIX KHCIIOT, UX
(dusnueckre CBOMCTBa

https://m.edsoo.ru/88RK8HSL4

61

XUMHUYECKHE CBOMCTBA
MpeeTbHBIX OTHOOCHOBHBIX
KapOOHOBBIX KHCIOT

https://m.edsoo.ru/FG799CL7C

62

Oco0eHHOCTH CBOMCTB
MYPaBbUHOW KHCJIOTBI.
MHuoroo0pasue kapOOHOBBIX
KUCIIOT

https://m.edsoo.ru/NCRPAK4Z0Q

63

Oco0GeHHOCTH CBONCTB:
HeNpeAeIbHbIX U
apoMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.

https://m.edso0.ru/PO7B20AZG



https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG

[IpencraBuTENMBBHICIINXKAPOOH
OBBIXKHUCJIOT

64

ITonsiTHIE O TPOM3BOIHBIX
KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/ASMQKWR52

65

CriocoObI oTyyeHus u
NpUMEHEeHNE KapOOHOBBIX
KUCIIOT

https://m.edsoo.ru/ZY83U8721

66

CrnoxHbie 3(upsl:
TOMOJIOTHYECKHH psijl, oOmas
dopmyna, usomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/4AC5QIMALE

67

du3nyeckne 1 XUMHYECKHE
cBoiicTBa 3(UpoB

https://m.edsoo.ru/TCIGEW2K6

68

Pemenue pacy€THbIX 3aayu: 1Mo
YPaBHEHHUIO XMMHUYECKON
peakluu, Ha ONpeAcIcHUe
MOJIEKYJIIpHOU (HOpMYITBI
OpPraHMYECKOro BEIIECTBA

https://m.edsoo0.ru/K51200HVD

69

[TpakTrueckas padora Ne 3.
Pemenue sxcneprMeHTaIbHbIX
3aznay no reme "KapO6oHoBbie
KucnoThl. CriokHbIEdpUpH!"

https://m.edso0.ru/OGEJG1Z60Q

70

Kupsl: ctpoenue, puznueckue
U XUMUYECKHE CBOMCTBA
(ruaponus)

https://m.edsoo0.ru/9SIVVGAD3

71

Oco0GeHHOCTH CBOWCTB XKHUPOB,
COZlePKAIUX OCTATKH
HEMPEACIBbHBIX XXUPHBIX

https://m.edsoo.ru/HAIOMQY A6



https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6

KUCIoT. XKupsl B ipupope

72

Mbli1a KaK COJIM BBICIITHX
KapOOHOBBIX KUCIIOT, X
Morotee aeictsue. [lonstue o
CHUHTETUYECKUX MOIOIIUX
cpenctBax (CMC)

https://m.edsoo.ru/YPLLO9UE7?

73

I'enernueckas CBI3b
YIJIEBOJIOPOIOB U
KHUCIIOPOJICOIEpKALLIUX
OpraHUYECKUX BEILECTB

https://m.edsoo.ru/A8FI5XVSU

74

Pacuérsl o ypaBHEeHUSIM
XUMHYECKUX peaKLHi

https://m.edsoo.ru/LZ5VLL2BX

75

Cucrematusanudg 1 00001IeHNE
3HAHUH IO TEME

https://m.edsoo.ru/SSWM8F7D7

76

OO01mas xapakTepucTuka
YIIEBOJOB H KJIACCU (DUKALIHS
yI1€BO10B (MOHO-, TU- U
MOJI CaXapH/Ibl)

https://m.edsoo.ru/01RIX8HGR

77

MoHocaxapuabl: pu3sndeckue
CBOMCTBA U HAXOXK/ICHHUE B
npupoje

https://m.edsoo.ru/SDKMBGIF6

78

[IpumeHeHue rimoKo3bI, €€
3HAYEHUE B
JKU3HENIEATEeIIbHOCTU
opraHusma

https://m.edsoo.ru/6 LS9BLN9Q

79

Jucaxapunsl: caxaposa,
MajbTO3a M JIAKTO3A.
Haxoxnenue B npupone u

https://m.edsoo.ru/0YDXJOOUH



https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH

MMPUMCHCHHUEC JUCaxapuJ10B

80

[Tonucaxapuapl: cTpoeHUE
MaKpOMOJIeKyJI, (pusnueckue u
XUMHYECKHE CBOMCTBA,
IpUMEHEHNE

https://m.edsoo.ru/52Z6 UKUNG

81

IToHATHE00NCKYCCTBEHHBIXBOJI
OKHax

https://m.edsoo.ru/CPO60DRNM

82

Pemienue pacueTHBIX 3a/1a4 Ha
ofpesieNieHe JOJIU BhIX0/1a
MPOAYKTa PEaKIUH OT
TEOPETHUYECKU BO3MOXKHOT O

https://m.edsoo.ru/FVQ99R8JH

83

Cucrematusanus 1 00001IeHne
3HAHUH 1O pas3aery

https://m.edsoo.ru/YTA71S0GH

84

KontponbHas pabota o Teme
"Kucnopoaconepxarue
OpraHUYECKHE COeTMHEHU"

https://m.edso00.ru/40ZT3216M

85

AMUHBL: KJIacCUPUKAIUSA,
CTPOCHUE MOJICKYJI, 001Ias
dbopmyna, uzomepus,
HOMEHKJIATypa ¥ (PU3UIECCKHE
CBOMCTBa

https://m.eds00.ru/64T9T10Z2V

86

XUMHUYECKHECBOMCTBaAM (haTh
YECKUXAMHUHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHWINH: CTpOEHUE aHUJINHA,
0COOEHHOCTH XUMHUYECKUX
CBOWCTB aHUJIMHA

https://m.edsoo.ru/FRTQ7TUDA

88

CriocoObI oNTyYeHus U
MpUMEHEHUE anmupaTHICCKIX

https://m.edsoo.ru/LCF82MVKH
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aMHHOB

89

AMUHOKHCIOTHI:
HOMEHKJIATypa U U30MEpHs,
¢u3nyeckue cBOMCTBA.
OTaenbHBICTPEACTABUTEIH O
aMHHOKHCIIOT

https://m.edsoo.ru/RQIQFGFVC

90

XuMHUdecKkue CBOMCTBA
AMHUHOKMCIIOT, UX
OMOJIOrHYECKOE 3HAUCHHUE
aMuHOKHUCIOT. CHHTE3 H
TUIPOJIM3TENTHIOB

https://m.edsoo.ru/16QZ981XZ

91

benku kak npupoaHsbie
MOJIMMEPBI; CTPYKTYPBI OEIKOB

https://m.edso0.ru/C031GD96B

92

XUMHUECKNECBOIICTBAOEITKOB

https://m.edsoo.ru/67MDSJICA

93

A3zoTconaepikalime
reTepOLUKINIECKHE
coenuHeHnus. HykienHoBbie
KHUCJIOTBI: COCTaB, CTPOECHUE U
Ouonoruyeckas poib

https://m.edsoo.ru/6 A9U8JK1G

94

[TpakTueckas padota Ne 4.
Pemenne sxcrepuMeHTa bHBIX
3aJa4 10 TeMe
"AzoTcoaepxaniue
OpraHUYECKUE COeTUHEHUA"

https://m.edsoo.ru/NC46Z2YR7

95

[TpakTuueckas pabota Ne 5.
Pemenue sxcrepuMeHTaaIbHbIX
3aza4 1mo teMme "Pacno3naBanne
OpTraHUYECKUX COETMHEHMIT"

https://m.edso0.ru/4AGSLO35TE



https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
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96

KonrtponpHas pabota o reme
"AzoTcoaepiKaliue
OpraHUYECKHEe COeTMHEeHU"

https://m.edso0.ru/R6906G80OU

97

OCHOBHBIE TOHATHSI XUMUH
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHUI U METOBI UX
CHUHTE3a —II0JIUMEpHU3aLus U
MOJIMKOH/IEH CallUs

https://m.eds00.ru/7SVOS1I0N

98

[TImactmaccel. YTran3anus u
nepepadoTKa MIacTHKa

https://m.edsoo.ru/AU7EQ648Y

99

DacToMephl: HaTypabHbIN
CHHTETUYECKUE KayudyKH.
Pe3una

https://m.edsoo.ru/SO6ALFPLS8

10

Bonokna: HaTypalbHBbIE,
HNCKYCCTBCHHEIC,
CHUHTCTHUYECCKUC. HOJ’II/IMepI)I
CMeLHaJIbHOT O Ha3HAUYEHUS

https://m.edso0.ru/DQOJRVK4H

10

[TpakTuueckas pabota Ne 6.
Pemenue sxcrnepruMeHTaIbHbIX
3azad mmo reMe "Pacno3HaBanue
IUIACTMAaCC ¥ BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

10

O06o001IeHNEe U CHCTEeMaTH3AITHS
M3Y4YCHHOTO MaTepuasa 1o
TeMe "BBICOKOMONEKYIISIpHbIE
coeMHEeHUS"

https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102



https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KUIACC

Ne KoaunuecrBouyacoB
Harau3 ueKTpoHHBbIeHNPpPoBBLIEOOPA30
n | Temaypoka Be Konrpoasusl | IlpakTuyecku y P bp P
YeHHA BaTeJIbHbIEPECYpPChI
/ ero | epaboThbl epaéoThI
n
AtoMm. CocTaB aTOMHBIX s€P.
1 . 1 https://m.edsoo.ru/NOPBJ3G7]
XUMHUYECKUM 31eMeHT. 30Tonbl
CTtpoeHue 31eKTPOHHBIX 000J1049€eK
2 P P 1 https://m.eds00.ru/9MTBPF8US
aTOMOB, KBAHTOBBIE YK ClIa
Knaccudukanuss XUuMHUY€ECKHX
3 (ucan 1 https://m.edsoo.ru/MDGLT301C
3JIeMeHTOB (S-, p-, d-, f-amemMenTHI)
Pacnipenenenue 31eKTPOHOB 1O
4 pea P 1 https://m.eds00.r/HNSVIRET2
ATOMHBIM OPOUTAIISIM
DNEeKTPOHHBIE KOHPHUTYPAIIUU aTOMOB
5 3JIEMEHTOB B OCHOBHOM H 1 https://m.edsoo0.ru/56 M011PUG
BO30YXXJIEHHOM COCTOSITHUHT
DIIEeKTPOHHBIEKOH (DUTYPALUUHOHOB.
6 P (urypan 1 https://m.edsoo.ru/3ZORH4PQL
DNEeKTPOOTPULIATEILHOCTD
[Tepuonnueckuii 3aK0H U
[Teproguyeckas cucTeMa XUMUYECKHX
7 snementoB /. 1. MenueneeBa, CBSI3b C 1 https://m.edsoo.ru/RRTS1FRBD
COBPEMEHHOMN TEOPUEN CTPOCHHUS
aTOMOB
3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB
8 XMUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1 https://m.eds00.ru/M2BG8LQGU
MU TIPOCTHIX U CIIOKHBIX BEIIECTB 110



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
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rpynmnaM 1 nepuojaam

CucreMatusanus 1 00001eHIE 3HAHNI
10 TEME

https://m.edsoo.ru/FOHYMABMC

10

Buael xumnueckoil cBs3u. MexaHu3Mbl
00pa30BaHMs KOBAJECHTHOM CBSI3U.
BonoponHascessb.
MexMOJIeKy IS pHBIEB3aUMO/ €1 CTBUS

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTH U BaJleHTHbBIE
BO3MOXKHOCTH aTOMOB. CBsI3b
AIIEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX
reOMETPUUYECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

HpCZ[CTaBJ'ICHI/ISI O KOMITJICKCHBIX
COCAMHCHHUAX: COCTaB U HOMCHKJIaTypa

https://m.edsoo.ru/PNUHMOOP5

13

BemecTBa MOJIEKYTIPHOTO U
HEMOJIEKYJIIPHOIO CTpOeHHUs. Turibl
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

https://m.edsoo.ru/40CASLVY3

14

[ToHATHE O AUCIEPCHBIX CHCTEMAX.
ITpencraBnenne o KOJIOUIHBIX
pacTBOpax

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

15

VcTrHHBIE pacTBOPHI: HACKIIIEHHBIE U
HEHACHIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruapars

https://m.edsoo.ru/MI12GZKJ8B

16

CriocoObIBBIPaKEHUSKOHIICHTpAL[TUPacC
TBOPOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pertenue 3ama4 ¢ UCIIOJIL30BAHUEM
MMOHATUH "MaccoBast JOJs

pacTBOpEHHOrO BelecTra", "MomnsipHas

https://m.edso0.ru/9YYG9X6EN
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KOHLIEHTpaus"

18

Knaccudukarus 1 HOMEHKIATypa
HEOPraHMYECKHX BEIIECTB

https://m.edsoo.ru/Y3JUK9MC4

19

CucreMatuzanus 1 00001IeHUE 3HAHUI
10 TeEME

https://m.edsoo.ru/7LEFEOFM5

20

KonrtponeHas pabora mo remam
"Crpoenue atoMma. [lepnonnuecknii
3akoH U [lepuoanyeckas cucrema
XUMHUYECKHUX 3JIeMeHTOB /I. U.
MenpeneeBa", "CTpoeHue BeIIeCTBa.
MHuoroo6pasueBeniecTn"

https://m.edsoo.ru/5ARJUK9HZ

21

Knaccudukanus XuMu4aeckux peaxiuit
B HEOPraHNYECKOM U OPraHu4eCcKOn
XUMUH. 3aKOH COXPaHEHHS MACCHI
BELIECTB; 3aKOH COXPAHEHUS U
MIPEBPALLEHUS SHEPTUH NIPU
XUMHUYECKUX PEAKIUAX

https://m.edsoo.ru/ZOMZMS8REE

22

TenoBbie A3 (HEKTHI XUMUUECKHX
peakuuil. TepMoXuMUUIEeCcKre
yYpaBHEHUS

https://m.edso0.ru/9TSXHFMT4

23

Brrunciienus no ypaBHEHUsIM
XUMHUYECKUX PEAKLN 1
TEPMOXUMUYECKUM YPaBHEHUSAM

https://m.edsoo.ru/\V5WAVUXO0H

24

CKOpOCTh XUMUYECKOU peaKIuu, e€
3aBHCHMOCTb OT pa3NUYHbIX (DAaKTOPOB.
Kartanu3 u kaTtanuzaTopsl

https://m.edsoo.ru/DSEHND9EL

25

I'oMOreHHbI€ U TeTEpOreHHbIEPEaKLIUN

https://m.edso0.ru/RN8POZ7YO

26

[TpakTuueckas pabota Ne 1 mo Teme

https://m.edsoo.ru/NGQ05JTY7



https://m.edsoo.ru/Y3JUK9MC4
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"BnusiHue pa3nuyHbIX (aKTOPOB Ha
CKOPOCTh XUMHUUYECKOM peakiuu"

27

OO6paTtiMble 1 HEOOPAaTUMBbIE PEAKITHH.
XUMHUYECKOE paBHOBECHE

https://m.edsoo.ru/XHPQ3BRAJ

28

[TpakTrueckas pabota Ne 2 mo Teme
"BnusiHue pa3nuyHbIX (PaKTOPOB Ha
MOJI0’KEHUE XUMUYECKOI0 paBHOBECHS"

https://m.edsoo.ru/UMB65DAVK

29

DIIEKTPOIMTHYECKAS TUCCOITUALIHS.
CuIibHBIE B CJIA0BIE AJIEKTPOJIUTHI.
CreneHpauCcCOLHaIliN

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

30

HonHoe nmpoussenenue Boabl. Cpena
BOJHBIX PaCTBOPOB.
Bonoponnsriinokazarens (pH) pactBopa

https://m.edsoo.ru/7S6FNI1YU

31

IM'uaponus comeii. Peakuuu,
MPOTEKAIIIME B PACTBOPaX
3JIEKTPOJIUTOB

https://m.edsoo.ru/LSHMAMHLJ

32

[TpaxkTuueckas pabota Ne 3 mo Teme
"XuMu4eckre peakiu B pacTBOpax
JIEKTPOIUTOB"

https://m.edso0.ru/RDSCXFMNS

33

OKHUCIUTEIBLHO-BOCCTAHOBUTEIBLHEBIE
peakuuu. BaxHele OKUCIUTENN U
BOCCTAaHOBUTEIHU

https://m.edsoo.ru/AFQA7THSZT

34

MeTtoz 37eKTpOHHOTO (JIEKTOHHO-
WOHHOTO) OajaHca

https://m.edsoo.ru/LCSPR4PCZ

35

DNEeKTPOIN3 paCTBOPOB U PACILIABOB
BEIIECCTB

https://m.edsoo.ru/7UCOBIP3Q

36

PeIHeHI/Ie3ajlaqpaSJ'II/I‘—IHI)IXTI/IHOB

https://m.edsoo.ru/MBRCJ2BHV

37

PeﬂlCHI/Ie3aIIa‘-Ip33JII/ILIHbIXTI/IHOB

https://m.edsoo.ru/REEKUYHAU



https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
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https://m.edsoo.ru/REEKUYHAU

38

CucreMatusanus 1 00001eHre 3HaHUI
1o Teme "XuMHUUYECKHE peakiuu"

https://m.edsoo.ru/O0CUUKMF1

39

KonrtponpsHas pabota o reme
"XuMuueckne peakuumn"

https://m.edsoo.ru/E120ZSNS2

40

ITonoxxeHne HEMETAILIOB B
[leproanyeckoi cucTeMe XUMHYECKUX
anemenToB JI. 1. MenpaeneeBa u
0COOEHHOCTH CTPOEHHS UX aATOMOB.
Du3nyecKuecBONCTBaHEMETAIIIOB

https://m.edso0.ru/S2T11G534

41

ANnoTponusi HeMeTauloB (Ha mpuMepe
KHCIIOpOo/Ia, cephl, pocdopa u yriepoza)

https://m.edsoo.ru/DKHVETX6S

42

Bogopon: nonyuenue, puznueckue u
XUMHUYECKUE CBOMCTBA. ['npuasl

https://m.edsoo.ru/EOAB3TJZ2

43

["anoreHsl: HaXOXJEHUE B IPUPO/IE,
CIOCOOBI MOTy4eHus, pusnyeckue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo0.ru/8SESM200XI

44

l'anorenoBomopoasl. Baxuenmme
KHUCIIOPOACOAEpKAIINE COCIUHEHUS
TaJIOr€HOB

https://m.edsoo.ru/FWWH6A36J

45

JlaGopaTopHbIe ¥ MPOMBIILICHHBIE
CIOCOOBI MOJTy4YEHHUS TaJIOTeHOB.
[IpuMeHeHue rajgoreHoB 1 Ux
COeTMHEHUN

https://m.edsoo.ru/ULSR2WQ2T

46

[TpaxkTnueckas padota Ne 4. Pemienue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"T"a;morens!"

https://m.edsoo.ru/\VJHPY U202

47

Kucnopon: mabopaTopasie u
MIPOMBIIIUICHHBIE CITIOCOOBI TTOyYEHUS,

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



https://m.edsoo.ru/O0CUUKMF1
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du3nyeckre U XMMHUYECKHUE CBOMCTBA.
O3o0H. [IpuMeHeHn ek CI0poia U 030Ha

48

OKCHUIBI U TEPOKCUIBI

https://m.edsoo.ru/AMRVPMOQAI

49

PeﬂlCHI/Ie3aIIa‘-Ip33JII/ILIHbIXTI/IHOB

https://m.eds00.ru/Q8L50HZYY

50

Cepa: HaxOXJeHUE B TIPUPOJIE, CIIOCOOBI
MOJTy4YeHHUsI, PU3MUECKHE U XUMUYECKHUE
CBOWCTBa

https://m.edso0.ru/3JASEFNQOK

51

CepoBonopoa, cynb(uibl

https://m.edsoo.ru/PMQO9PHT23

52

Kucnopoaconepxaye coequHeHus
cepbl. OCOOCHHOCTH CBOWCTB CEPHOM
KHCIIOTBI

https://m.edsoo0.ru/8 TN3SZ505

53

[TpakTnueckas padota Ne 5. Pemienue
SKCIICPUMCHTAJIbHBIX 3aaa4 110 TEMC
"Cepa u e€ coenrHeHuA"

https://m.edso00.ru/9S76ZZRFW

o4

A30T: HaXOXKJICHHUE B MPUPOJIE, CIIOCOOBI
MONMy4YeHUS], PU3UICCKIE U XUMHUECKUE
CBOICTBA. AMMHAK, HUTPUIBI

https://m.edsoo.ru/IZPKO7C4P

55

KHCHOpO]ICO)ICp)KaHH/Ie COCOAMHCHU A
azota. OCOOEHHOCTH CBOMCTB a30THOU
KHUCJIOThI

https://m.edso00.ru/271860BC3

56

[TpumMeHeHue a30Ta U €ro COeAUHEHUH.
A30THBICY10OpEHUS

https://m.edsoo.ru/MO1P0340QF

57

®dochop: HaXOXKIEHUE B IPUPOJIE,
CHOCOObI MOoTy4YeHus, pusnueckrue u
XuMu4eckue cBoiicta. Dochuas u

dbochun

https://m.edsoo0.ru/PXZ01ZQS0

58

Oxkcunpl pocdopa, pochopcoaepkammue
kucinoTel. Comu pochopHO KHCITOTHI

https://m.edso00.ru/00ZT28DNQ



https://m.edsoo.ru/4MRVPMQAI
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[Tpumenenue gocdopa u ero

59 y https://m.eds00.ru/99E3JYYTM
coequaenuii. @ochopubiey100peHHs
[TpakTuueckas pabota Ne 6. Pemenue

60 | »sKcnmepuMeEHTaNIbHBIX 33]1a4 10 TEME https://m.eds00.ru/97LCBYXY?2
"A30T 1 pocdop u ux coequHeHU"
Yriepoa: HAXOXKICHHUE B IPUPOJIE,

61 AITOTPONHBIC MO UKAIIHH, . https://m.edsoo.ru/IWDS30TDR
bu3nYecKre U XUMHUYECKHE CBOICTBA,
PUMEHECHUE
Oxkcun yraepona(ll), okenn

62 | yraepona(lV), yronpHas KHCI0Ta U €€ https://m.edso0.ru/6DLNT13TE
COJIH

63 | Pemenunesagaupa3iMuHBIXTUIIOB https://m.edsoo.ru/PQWKCINJIX
Kpemnuii: HaxoxaeHue B mpupoe,

64 | crocoObl momyyeHus, Gu3nIecKue u https://m.edsoo.ru/R7FY3Y3BW
XUMHUYECKHE CBOMCTBA
Oxkcup xpemuusa(1V), kpemHueBas

65 https://m.edso0.ru/NTQOS329K
KHCJIOTa, CUITMKATHI
IIpumeHenue KpeMHHUS U €ro

66 coenrHeHuil. CTeKIo, ero nojy4eHue, https://m.eds00.ru/1XJ00600T
BUJIBI CTEKIIA

67 | PemenunesanaupazimIHBIXTHIIOB https://m.eds00.ru/S5319XD1S

68 (CHeTeMaTHAIK H 000OICHAE SHARMKIE https://m.edso0.ru/QCSGMOTFS
no teme "Hemerasmib"

69 Kontponbras padora no Teme https://m.edsoo.ru/VPSTFCAFI
"Hemerannsr"

70 AHJIH3 PE3yJIETaTOR KOHTPOIBHOI https://m.edsoo.ru/LAOAONSJ7

paboTHI, KOPPEKIUS OMUOOK



https://m.edsoo.ru/99E3JYYTM
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71

ITomoxeHne MeTaIIoB B
[Tepuoanueckoit cucreMe XUMHUYECKUX
3JIEMCHTOB.

OCO00EHHOCTH CTPOSHHSIAIIEKTPOHHBIX00
0JIOUCKAaTOMOBMETAIIIIOB

https://m.edsoo0.ru/57FR910P1

72

O6mme pusnyeckne cBONWCTBA
mertasuioB. [IpuMeHeHne MeTamioB B
OBITY U TEXHUKE

https://m.edso0.ru/ICNORB6AKW

73

CnnaseiMeraiioB. KopposusMeranios

https://m.edso00.ru/1V3XS7EXT

74

PCI_HeHI/Ie3aI[a‘lp33J'II/I‘lHI)IXTI/IHOB

https://m.edsoo.ru/HCZY575D9

75

DIIEKTPOXUMHYECKUM Pl HAIIPSKEHUI
MeTaiioB. O61ue crnocoObl MOTy4eHUs
METAJLJIOB

https://m.edsoo.ru/SWJLF3YLW

76

OO6mmas xapakTepuctuka Metamios |A-
rpynisl [lepruoguyeckoil cucTeMsl
XUMUYECKHUX 3JIEMEHTOB. Hatpuii u
KaJIMi: oTydeHune, Guzndeckue u
XMMHYECKHE CBOWCTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTUHECHUM

https://m.edsoo.ru/\W4VWNSJ5E

77

O6mas xapaktepucrtuka Meramios [1A-
rpynmnsl [lepruoauyeckoit CucTeMbl
XUMHUUYECKUX 3JIEMEHTOB. Maruuii u
KaJIbIUN: TTOTy4eHne, GU3nIecKue u
XUMHUUYECKUE CBOMCTBA, IPUMEHEHUE
MPOCTBIX BEIIECTB U UX COCTUHEHHI

https://m.edsoo.ru/Q4YBTZ3RY

78

JKéctkocTh BOABI U CIIOCOOBI €6
yCTpaHEHHSI

https://m.edsoo.ru/609WLKNTN

79

AnroMuHMIL: ToydeHue, Gu3nyecKkue u

https://m.edsoo.ru/OZHBSIBQ6



https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6

XUMHYECKHE CBOH CTBa, IPUMCHCHUC

80

AMdoTepHbIC CBOWCTBAa OKCHA U
TUAPOKCH]IA AITFOMHUHUS,
TUAPOKCOKOMITIICKCHI aJTFOMUHUS, UX
MIPUMEHCHUE

https://m.edsoo.ru/RM2IRHCBM

81

PGH_IGHI/Ie3aIIa‘-Ip213JII/I‘-IHBIXTI/IHOB

https://m.edso00.ru/ZCTJIX7CQ3

82

[TpakTuueckas pabota Ne 7. Perienue
HKCIEPUMEHTANbHBIX 3a/1a4 110 TeMe
"MeTaJuibl TJIaBHBIX TOArpymm"

https://m.edsoo.ru/ZR9H28T3K

83

OO0mas XxapakTepuCTUKa METAJLIIOB
no6ouHsIX noAarpynmn (b-rpymm)
[Tepronnueckoil cucTeMbl XMMHYECKUX
3JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

duznyeckue 1 XUMHUYECKHUE CBOMCTBA
XpOMa U €T0 COCIMHEHUH, UX
NPYMEH CHUE

https://m.edsoo.ru/EMH85BONN

85

BaxHeinme coeliHEHNs MapraHila.
[TepmaHranar kanus, ero
OKHCIIMTEJIbHBIE CBOMCTBA

https://m.edso0.ru/TVZPFEX8X4

86

du3nyecKre U XMuMUYECKHe CBOMCTBA
JKene3a U ero COeqUHEHUM. HonyquI/Ie
U IPUMCHCHHC CILJIABOB XKECJIC3a

https://m.edsoo.ru/71YSMIGSD

87

duznyeckre U XUMHYECKUE CBOMCTBA
M€Y U €€ COCOUHEHUH, UX IPUMEHCHUE

https://m.edsoo0.ru/GET2L9K3X

88

Dduzndeckue ¥ XUMUYIECKIE CBOMCTBA
IIMHKA U €ro COSAMHEHUM, NX

MpYMEH CHUE.
I'uapokcokoMIIEKChIITUHKA

https://m.edsoo.ru/O4C5QKBEJ]



https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ

89

[Tpaktnueckas padota Ne 8. Pemienue
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"MeTanipl TOOOYHBIX MOATpyII”

https://m.edsoo.ru/BAJAYWS82G

90

PeIHeHI/Ie3ajlaqpaSJ'II/I‘—IHI)IXTI/IHOB

https://m.edsoo.ru/EI77EUHQZ

91

O0001IeHNE U CUCTEMATH3ALU
U3yUYCHHOT0 MaTepuasia Mo TeMe
"Merasr"

https://m.edsoo.ru/NHKRDJUTS

92

KonTponbHas padora mmo reme
"Metaminr"

https://m.edsoo.ru/4Z62V30B1

93

AHanmn3 pe3yabTaTOB KOHTPOJIHHOU
paboThI, KOPPEKLIUS OMTHOOK

https://m.edso0.ru/KGZ0DOKTT

94

Pons xumuu B obecrieueHun
YCTOMYMBOI'O Pa3BUTHS YEIOBEUYECTBA.
IlonsATHE O HayYHBIX METOAAX
HCCIIEOBAHMUS BEILIECTB

https://m.edso0.ru/SSTSRWKS8

95

HayuHnble npruHIUIIBI OpraHu3ainu
XUMHUYECKOT0 MPOU3BOCTBA.
[TpoMBITIUTEHHBIE CITOCOOBI TTOTYY CHUS
BaXXHEHIIIMX BEIICCTB

https://m.edsoo.ru/\VV4Y20W8UR

96

XUMHYECKOe 3arpsi3HEeHe
OKpY’KaloIel cpeasl U ero
MOCTIEICTBUS

https://m.edsoo.ru/HFYWAQ1VW

97

XUMHS U 310pOBBE YEIIOBEKA.
JlexapcTBEHHBIE CpeacTBA

https://m.edsoo.ru/992MUF415

98

Xumud nuiu. Poiis XuMuu B
00€ecCIIeYeHNH TUIIEBON 0€30IIaCHOCTU

https://m.edsoo.ru/BTM3AEKNW

99

Kocmernueckue u napdromepHbie
cpenctBa. beiToBas Xumus

https://m.edso0.ru/0VV85PPBKW



https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW

XuMHsL B CTPOUTENBCTBE. BaxkHenmue

éO CTPOUTEIIbHBIC U KOHCTPYKIIMOHHBIE 1 https://m.edso0.ru/5SEX2N2T3J
MaTepuabl
10 XuMus B CEIbCKOM XO3SIICTBE.
1 OpraHnyeckre 1 MUHEPAJIbHBIC 1 https://m.edso00.ru/YY395RQAJ
ynoopeHus
10 | Cucrematuzanus u 00001IeHUE 3HAHUI 1 httos://m.edsoo.r/IGMSCPOKO
2 1o TeMe
OBIIEE KOJIMYECTBO YACOB I10 10
[TPOTPAMME 2



https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




IMPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

KoanposepsieMororpetoBanusi

IIpoBepsiemble TPeOOBaAHMS K NPeIMETHBIM
pe3yibTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/ibHOI
NMPorpaMMbl CpeJHero o0uero oopa3oBaHus

BHa}IeHI/IC CHUCTEMOM XHUMHUYECKHX 3HaHPII71, KOTOpasd

BKJIFOYACT:

11

OCHOBOIIOJIArarolIe MOHATHSA (XUMHUYECKMH 3JIEMEHT,
aTOM, M30TOIIbI, JICKTPOHHAs 000JI0YKa aToma, S-, p-, d-
JNIEKTPOHHbIE ~ OpOUTATM  AaTOMOB, OCHOBHOE M
BO30YKIEHHOE COCTOSHME aToMa, HOH, MOJIEKya,
BaJEHTHOCTb,  3JIEKTPOOTPHULATEILHOCTD, CTEINEHb
OKHUCIJICHHS, XUMHYECKast CBsA3b (G- U TM-CBS3b, KPATHBIC
CBSI3H), ruOpuau3anms aTOMHBIX opOuTanei,
KpUCTaJUIMYEeCKas pemérka, Mojb, MOJIIpHas Macca,
MOJISIpHBIN 00BEM, MOJIIPHASI KOHLEHTPALIUs, PAaCTBOPBI
(MCTUHHBIE, JIACIIEPCHBIE CHCTEMBI),
KPHUCTAJUIOTHIPATHI, yTJIEPOIHBIH CKEJIeT,
byHKUMOHANbHAS ~ Tpylma,  paJukail,  H30MEpHl,
CTpyKTypHast Qopmyna, uzoMepus (CTpyKTypHas,
reoMeTpUYecKast (umc-, TpaHCU30MEpHs),
TOMOJIOTUYECKUI  Psii, TOMOJOIH, YIJIEBOJAOPOJBL,
KHCIIOPOJA- U a30TcozAepXkKaIue COEIMHEHMS,
OMOJIOTMYECKU aKTHBHBIEC BEIleCTBA (YIJIEBOABI, KHUPBI,
OenKu), MOHOMEp, IOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHMS, KPEKHUHT,
pudopmuHr, THIIbI XUMHYECKUX peaxuuii
(OKMCIIUTENTbHO-BOCCTAHOBUTEIIBHBIE, 9K30- u
SHJIOTEPMUYECKHE, PEAKLIMH MOHHOIO OOMeHa, TOMO- U
reTeporeHHble, oOpaTuMble U HEOOpaTUMBbIE), PAacCTBOD,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI,  3JICKTPOIUTUYECKAS
JUCCOLMAIMs, CTENeHb JUCCOLUAIMM, OKHUCIUTEb,
BOCCTAHOBUTEIb, 3JIEKTPOJIMU3, CKOPOCTh XHUMHUYECKOMH

peaKIMM, XMMUYECKOe PAaBHOBECHE)

1.2

TEOPUH M 3aKOHBI (TEOPHUS] XMUMHYECKOTO CTPOCHHS

oprannueckux BemectB A.M. BbyrtinepoBa, Tteopus




WIEKTPOIUTHYECKON  aucconmanuy, [lepuonnueckuit
3akoH .M. MenneneeBa, 3aKOH COXpPaHEHHsS MaccChl),
3aKOHOMEpPHOCTH, CHMBOJIMYECKMH  SA3BIK  XHMMH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIeKaIMe B OCHOBE
MOHMMAaHUS MPUUYUHHOCTH M CUCTEMHOCTH XMMHUYECKUX
SBJICHUH, COBPEMEHHBIE INPEICTABIECHUS O CTPOCHUH
BEIlECTBA Ha aTOMHOM, MOJIEKYJISIPHOM "

HAaAMOJICKYIISIDPHOM YPOBHAX

1.3

MNpEeaACTABJICHUA O MCXAHU3MAX XHUMHUUYCCKUX peaKHI/Iﬁ,
TCPMOANHAMUNYCCKHUX u KHNHCTHUYCCKNX
3dKOHOMCPHOCTAX HUX HPOTCKAHUA, O XUMHUYCCKOM

PaBHOBECHUHU, JUCIICPCHBIX CUCTEMAX

14

q)aKTOJ'IOFI/ILIeCKI/Ie CBCIACHUA O CBOﬁCTBaX, COCTaBC,
IMMOJIYUCHUU U 0€30I1aCHOM HCIOJIb30BAHUN BaKHEHIIINX
HCOPraHU4YCCKUX U OPraHUYCCKUX BCHICCTB B 6BITy n

HpaKTI/I‘leCKOﬁ ACATCIIBHOCTHU 4YCJIOBCKaA

1.5

obmme Hay4HbIC PUHITUTIBI XHUMHYECKOTO
NpOM3BOACTBA (Ha TIpUMEpe MPOM3BOACTBA CEPHOM

KHCJIOTBI, aMMHaKa, METaHoJIa, IepepadOoTKu HeTH)

CpopMupoBaHHOCTHYMEHUMBBISIBIISTH:

2.1

XapaKTCpHLBIC MNPU3HAKU W B3aHUMOCBA3b HU3YUYCHHBIX
HOHSITI/Iﬁ, IMPUMEHATE COOTBETCTBYIOIIHUC MOHATUSA IIPHU
OIMUCaHUN CTPOCHUA U CBOMCTB HCOPraHn4YCCKux U

OpPraHNYCCKH X BCUICCTB U UX HpeBpaHIeHI/Iﬁ

2.2

B3aUMOCBSI3b XMMHUYECKHX 3HAHUM C TOHATHAMH U
IPEACTaBICHUAMU JpYruX @peaMeroB i Ooiee
OCO3HAHHOI'O IOHMMAHMSI U OOBSICHEHUS CYLIHOCTU

MAaTCPUAJIbHOI'O CIMHCTBA MUPa

CdopmMupoBaHHOCTHYMEHHUSIHCIIOJIH30BATh:

3.1

HauMCHOBAaHMHA XHUMHYCCKUX COG,Z[I/IHGHI/II‘/JI
MCKAYHApPOAHOI'0 COr03a TeOpeTquCKOﬁ u HpHKﬂaﬂHOﬁ
XUMHHU 41 TpUBUAJIBHBIC Ha3BaHHUA BCIICCTB,
OTHOCAINUXCA K M3YUYCHHBIM KJIaCcCaM OpPraHH4Y€CKUX H

HEOPraHMYECKUX COCTUHEHHI

3.2

XUMHUYECKYI0 CHMBOIHUKY JJSi COCTaBICHUS (POPMYT
HEOPraHUYECKUX BELIECTB, MOJIEKYJIIPHBIX u

CTPYKTYpHBIX  (pa3BEPHYTBIX,  COKpPaUIEHHBIX U




CKENETHBIX) (POPMYJT OPraHUYECKUX BEIIECTB

CdopMupoBaHHOCTYMEHUSKIIACCU(DUITUPOBATE:

41

HCOPraHn4eCKrue BEIICCTBA, CaMOCTOATCIILHO BI>I6I/IpaTB
OCHOBaHUA U KPUTCPUHN HJIA KJ'IaCCI/I(i)I/IKaIII/II/I HN3ydacMbIX

XUMHYECKUX 00BEKTOB

4.2

OpraHM4eCKrue BEIIECTBA, CaMOCTOATCIBHO BI)I6I/IpaTI>
OCHOBaHUA U KPUTCPUH IJIA KJ'IaCCI/I(l)I/IKaHI/II/I HN3ydacMbIX

XUMHUYECKUX 00BEKTOB

4.3

[0 pa3JMuHBIM IpU3HaKaM (YUCIy U  COCTaBy
pearupyronmx BeIIeCTB, TEIJIOBOMY 3(P(EKTy peaKiHH,
MU3MEHEHHUIO CTENEeHen OKHCIICHUS 3JIEMEHTOB,

00paTUMOCTH PEaKLUH, YIaCTHIO KaTaIl3aTopa)

CdopmupoBaHHOCTh yMEHUs XapaKTepU30BaTh
ANIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM |
BO30Y)KJIEHHOM COCTOSIHUM) ¥ HOHOB XHUMHYECKUX
anemeHToB 1 — 4 mepuonoB Ilepuoanueckoit cucTeMbl
JI.A. Menneneera M HX BaJICHTHBIE BO3MOXKHOCTH,
UCIOJB3YSl MOHATUS S-, p-, 0-3JIeKTpOHHBIE OpPOMTAIH,

SHEPreTUYECKUEe YPOBHH

CdopmMupoBaHHOCTH YMEHHUS OOBSCHSITH
3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHUMHUYECKUX
DIIEMEHTOB M O00pa3yeMbIX UMH COCOUHEHHH I10

IIEpUOJaM U Tpymnnam

ChopMUpPOBAaHHOCTH YMEHHSI COCTaBIATH YpPaBHEHHS

XUMHYCCKUX peaKHI/Iﬁ " paCKpbIBATb UX CYIIHOCTD:

7.1

OKUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
MoCPEaACTBOM COCTABJICHUA 3JICKTPOHHOI'O OajlaHca dTHX

peaknuit

7.2

YPaBHEHMS pEAKLUN pa3JIMYHbIX THIIOB; IIOJHBIE H
COKpalEHHbIE YpaBHEHHUS pEaKIUil MOHHOro OOMEHa,
YUMTBIBAsl YCIJIOBUS, IPU KOTOPBIX 3TU PEAKLIMH UIYT 10

KOHIIA

7.3

peakuuii ruaposaMsa, peakuuid KOMIIJIEKCOOOpa3oBaHUs
(Ha  mpuMepe  THAPOKCOKOMIUIEKCOB  IIMHKA |

AJTFOMUHHS)

ChopMHUpOBaHHOCTHYMEHUSTIOATBEPKAATH:

8.1

HAa KOHKDPETHBIX TMPHUMEpPax XapaKTep 3aBHCUMOCTH




PEaKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUN
OT KpPaTHOCTH W THUIA KOBAJEHTHOW CBs3M (G- U T-
CBSI3M), B3aHMHOI'O BJIMSIHMSI aTOMOB M TPy aTOMOB B
MOJIEKYJaX, a Takke OT OCOOCHHOCTEH pealu3aluu

Pa3JIMYHbIX MCXaHU3MOB ITPOTCKAHUSA peaKuHﬁ

8.2

XapaKkTepHbIE  XHMHUYECKHE  CBOICTBAa  BEIIECTB
COOTBETCTBYIOIIMMH JKCHEPUMEHTAMU U  3alHUCIMHU

YpPaBHEHUN XUMHYECKUX PEaKIINI

CdopMHUpOBaHHOCTh YMEHUS XapaKTEPU30BaTh COCTaB U
BAXHEHIIME CBOMCTBA BEUIECTB, NPUHAISKAIIMX K
onpenenéHHbIM  KjlaccaM M TpyNnaM COeIUHEHUN
(mpocTble BEIIeCTBA, OKCUAbI, TUAPOKCUIBI, COJH;
YIJIEBOOPO/IbI, MPOCTbIE 3(UPBI, CHUPTHI, (HEHOJIbI,
aJbJeru/ibl, KeTOHbl, KapOOHOBBIE KUCIOTHI, CIOXHBIE
3QUpPBI, JKUPBI, YIIEBOJIbl, AMUHBI, AMHHOKHCIOTHI,

OenKH)

10

ChopMHUpOBaHHOCTh YMEHHUSI NPOBOJIUTH PACUETHI 110
XUMHUYECKUM (OopMyllaM H YPaBHEHHSIM XHUMHUYECKUX

peaKIuii ¢ UCONb30BaHuEM (GU3NYECKUX BEINIHH:

10.1

Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJIYKTa
peakuru, €CJIM OAHO U3 UCXOJHBIX BEHIECTB JaHO B BUJIC
pacTBOpa C  ONpENENEHHOW  MaccoBOM  Jonei
pPacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE (MMEET

IIPUMECH)

10.2

MaccoBOM WM OOBEMHOM 10U, BBIXOAA MPOIYKTa

peaxiuu

10.3

TEerI0BorodQexrapeaxuit

10.4

00BEMHBIXOTHOILIEHUITAa30B

10.5

10 HaXO0XKJICHUIO XUMHYECKOU (bopMYJ'IBI BCIICCTBA

11

Bnagenue cucremol 3HaHUKA O METOAAaX HAYYHOIO
MO3HAHUSA  SIBJIGHUH  MPUPOJBI, HCIOJIb3YEMbIX B
€CTECTBEHHBIX HAyKaX U YMEHHE MPUMEHSTh 3TH 3HAHUS
MIPU SKCIIEPUMEHTAILHOM MCCIIEI0BAHUM BEIIECTB U JIsl
O0OBSICHEHHS XHUMHUYECKUX SIBJIEHHH, MMEIOIIMX MECTO B
NpUpojie, MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U B

HOBCEIHEBHOM KU3HU

12

CdopMupoBaHHOCTh YMEHHSI IPUMEHSTH (MCIIOTH30BATH)




3HaHMSIT O COCTaB€ M CBOMCTBAax BEIIECTB  JUIA
HKCIEPUMEHTAIbHON IPOBEPKH THIIOTE3 OTHOCUTEIIBHO
3aKOHOMEPHOCTEH NMPOTEKAHUS XMUMHUYECKUX pPEaKLMd U
IIPOrHO3UPOBAHUS BO3MOXKHOCTEW HX OCYIIECTBIICHMUS;
CHUCTEMHbIE XUMHUYECKHE 3HAaHUSA M OOBSICHEHUS W
IIPOrHO3UPOBAHUS SBJICHUH, MMEIOIINX
€CTECTBCHHOHAYYHYI0  INPUPOAY; I INPUHATHUSA
I'PaMOTHBIX PEIIeHHH MpoOJieM B CUTYyalUsIX, CBSI3aHHBIX

C XUMHEN

13

ChopMHpOBAaHHOCT, ~ YMEHHS  TUIAHUPOBATH u
MPOBOJIUTh XUMHUYECKUN IKCIEPUMEHT (TIONy4YeHHE U
U3yYCHHE CBOICTB HEOPraHWUYECKHMX M OPraHUYeCKUX
BEIIECTB, KAYCCTBCHHBIE PEAKIHH  yTIEBOJOPOIOB
pa3MYHBIX  KJIACCOB WM KHCIOPOJCOJEPKAIINX
OpPraHWYECKUX BEHIECTB, PEIICHUE IKCIEPHUMEHTATBHBIX
3aJjad [0  pAaclO3HABaHWIO  HEOPTaHUYECKUX |
OpPraHWYEeCKUX BEIECTB) C COOJIOJEHUEM IPaBUI
0€e30acHOro oOparieHus c BeleCTBAMU u
nabopaTopHbIM 000pya0BaHUEM; (POPMYITMPOBATh U
UCCIICIOBAHUS; TMPEICTABIISITh B PA3JIMYHON (popme
pe3ynpTaThl  JKCHEPHMEHTa,  aHAIM3HPOBaTh |

OLCHHUBATHb UX JOCTOBCPHOCTDH

14

CdopmupoBaHHOCTD YMEHUs OCYUIECTBIISThH
LIeJICHANPaBJICHHbIM MOMCK XMMUYECKOH MH(pOpMaluu B
pa3IMYHBIX MCTOYHMKAX (HaydHass M ydeOHO-HaydHas
JaUTepaTypa, CpeacTBa MaccoBOM WHGOPMAIUH, CETh
WuTepHer u Opyrue), KpUTHUECKH AaHAIU3UPOBAThH
XMMHMUECKYI0 HMH(pOpMaluio, nepepadbarbiBaTh €€ WU
MCIOJIb30BaTh B COOTBETCTBHUH C IMOCTABJIEHHON yueOHOU

3ajauen

15

CdopmMupoBaHHOCTH YMEHUS MIPOTHO3UPOBATH,
AHAJM3UPOBATh U OIICHUBATh WH(POPMAILUIO C ITO3UIUIA
HKOJIOTUYECKOW OE€30MacHOCTH TOCIEACTBUI OBITOBON U
MIPOM3BOJICTBEHHOMN JESTEIIEHOCTH YEJIOBEKA, CBSA3aHHOM
¢ mepepaboTKOM BemiecTB; CPOPMUPOBAHHOCTh YMEHUI
OCO3HAaBaTh  ONACHOCTh BO3ACHUCTBUS HAa  JKUBHIC
OpPraHU3MbI OINpPENENEHHBIX BEIIEeCTB, MOHUMAsi CMBICT

MOKA3aTeNsl MPEAEIbHOM JTOMYCTUMOM KOHLIEHTPALuH, U




HNOACHATh Ha IpPHUMEpPax CHOCOOBI
NPENOTBPALICHUS WX  BPEIHOTO

OpraHu3Mm 4CJIOBCKa

YMCHBIICHUA U

BO3/IE€UCTBUA

Ha




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbBIX HA ETID
O XUMHUun

Kon

IIpoBepsieMbIi3JIEeMEHTCOAEPKAHUSA

TeopeTnueckreoCHOBBIXUMU U

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHUs aToMma. PacrpeneneHue
JJIEKTPOHOB IO SHEPreTHYecKMM ypoBHAM. Kiaccudukanmus XuMHYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHHS SHEPreTHYSCKUX yPOBHEW aTOMOB (S-, p-, d-
aneMeHToB). OCHOBHOE W BO30YXKAEHHOE COCTOSHUS aTOMOB. JDJEKTPOHHAs

KOH(HUTYypalus aToMa. BaJeHTHBIE dJIEKTPOHBI

1.2

Ilepnonnueckass cucreMa xumudeckux snemeHTtoB .M. Menzaeneesa.
®usnueckuii cmpicn llepuonuueckoro 3akona J[.M. Menneneesa. Ilpuunnbl u
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEAMHEHHH 0 IEPUOIaM
U TpynmnaM. 3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB MPOCTBIX BEIIECTB,

BOJOPOOHBIX COGI[I/IHCHI/Ifl, BBICIIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHocTb. 9J'IeK’I’p00TpI/IL[aTCJ'IBHOCTI>. CreneHbOKH CIICHUS

1.4

Buabl xumudeckoil cBsi3u (KOBaJIeHTHAsl, HOHHAs, METAJUIMYECKasi, BOJOPOIHAs)
1 MeXaHU3Mbl €€ oOpa3zoBaHus. MexMoIeKysIpHble B3anumoieiicTBus. Bemectsa
MOJIEKYJIIDHOTO U HEMOJEKYJSAPHOTO CTpoeHUs. THumbl KpUCTAaNIMYECKUX

peméTok. 3aBUCHMOCTHCBOM CTBABEIIECTBOTTUIIAKPH CTAITUNY €CKOM Pl TKH

1.5

XuMuueckas peaxuusi. Knaccuduxanus XUMHYECKUX peakuumit B

HEOPraHWYeCKOW M OPraHMYECKOW XUMHH. 3aKOHCOXPaHEHUSIMACCHIBEIIECTB

1.6

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iIMyHbIX (PaKTOPOB

1.7

TenoBble A3 eKTh XUMUUECKUX peakil. TepMOXUMHUYECKUE YpaBHEHUS

1.8

OOpatumble peakiuu. XUMHYECKOoe paBHOBecue. DakToOpbl, BIMSIONIME Ha

cocTosiHue Xxumudeckoro pasHosecus. [Ipunnun/lelllarense

1.9

9J'IeKTpOJ'II/ITI/I‘IeCKa$I Jucconnanus. CunbHble U cla0ble QJICKTPOJINTEL. Cpez[a
BOOHBIX pacTBOpOB BCHICCTB: KucJjas, HeﬁTpaﬂbHaH, mcjIo4Has.

Crenenpaucconranuy. PeakiimunonsoroooMeHna

1.10

Tluapomus coneii. MonHnoe mpousBeneHre Boabl. Bomoponueiiinokazatens (pH)

pacTtBopa

1.11

CrniocoObl BBIPaXKEHUsI KOHIIEHTPALUU PACTBOPOB: MaccoBas OIS PAaCTBOPEHHOTO
BEIIECTBA, MOJISIpHAsl KOHIIEHTpalus. HachllieHHble 1 HEeHAChIEHHbIEPaCTBOPHI,

pactBopuMoOcTh. Kprcraniaoruaparsl

1.12

OKHCINTEIbHO-BOCCTAHOBUTCILHBIC pEaKknuu. IToBeneHue BemiecTB B cpe€aax C

pasHbIM 3HaueHneM PH. MeToabInIeKTpOHHOT00aIaHca




1.13

DIIEKTPOJIU3 PACTBOPOB U PACIIABOB COJIEH

OCHOBBIHEOPraHMYECKOUXUMUU

2.1

Knaccudukanus nHeopraHmueckux coenquHeHuii. HoMmeHkiaTypa HeOpraHuueckux

BEIIECCTB

2.2

XUMHUYECKHE CBOWMCTBA BAXXHEHIIMX METAUIOB (HATPHUM, Kalui, KaJIbIHH,
MarHui, aJlOMUHUN, IMHK, XpOM, JK€Je30, MeIb) M WX COCIUHCHHM.

O061mecnoco0bInoNyYeHUIMETAIIIOB

2.3

XUMHUYECKHE CBOMCTBA BaXKHEWUIIMX HEMETayuIoB (TaJIOrT€HOB, Cepbl, a30Ta,
docdopa, yrmepoma W KpPEMHHUs) M HUX  COCIUHEHUH  (OKCHJIOB,

KHCIIOPOACOAEPKALIUX KUCIOT, BOJOPOIHBIX COSTUHEHHI)

24

I'eneTnueckas CBs3b HEOPraHNMYCCKUX BCIICCTB, NPUHAMIC)KAIIUX K PA3JIMIHBIM

Kj1accaM

2.5

I/II[CHTI/I(i)I/IKaHI/IH HCOPraHU4YCCKUX COCJIMHEHUM. KauecTBeHHBIE pC€aKIun Ha

HCOPraHN4CCKMUEC BCIICCTBA N NOHBI

OCHOBBIOpFaHquCKOﬁXHMHH

3.1

OCHOBHBIE MOJOKEHHUSI TEOPUUM XUMHUYECKOTO CTPOEHUS  OpPraHUYECKUX
coenuHeHuit A.M. BbytnepoBa. YriepoaHblil CKeleT OpraHuYecKOd MOJIEKYIIbI.
KpatHocTh xuMHueckoil CBSI3U.S- U P-CBsI3U. SP3-, SP2-, SP-rubpuauzanuu
opOuTaneii aToOMOB yriepoja. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO

CTpOeHMS MOJeKyJ. I'omonoru. I'omonornueckuit psaa. M3oMepust u u3oMepbl

3.2

[Tonatue o  QyHkumoHanbHOM  rpymme.  OpueHTauoOHHbIE 3P QEKTHI

3aMecTUTeNel

3.3

[IpencraBnenne o kiaccuuKauu OpraHMYEcKUX BemiecTB. HomeHkiatypa
OpPraHWYEeCKUX COENWHEHUH (CHUCTeMaTH4yecKas) W TpUBHAJIbHbIE Ha3BaHUS

BaKHEHIIIHMX Hpe}ICTaBI/ITeJIeﬁ KJIaCCOB OPraHN4YCCKUX BCIICCTB

3.4

CBOOOIHOpaIMKANBHBIM M HMOHHBIM MeXaHu3Mbl peakiuu. I[loHsTue o

Hykseouie u anexkrpoduie. IlpaBunoMapkoBHukoBa. [IpaBuno3aiineBa

3.5

Anxanpl. XMMHYECKHE CBOMCTBA aJIKaHOB: raJOre€HUpPOBAHUE, IETHAPHUPOBAHMUE,
TEPMUYECKOE pa3JIOKeHUEe, KPEKUHT, Hu3oMepusalus, ropenue. llomyudenue
ankaHoB. Illukmoankanel. Crnenuduka CBOWCTB LHMKJIOATKAHOB C MaJIbIM

pasMepoMm LKA, PeakuuunprucoeInHEHUS U paguKaIbHOr03aMEeILCHHS

3.6

AskeHbl. XMMHUYECKHE CBOMCTBA: PEaKIMHU MPUCOCIUHEHUS (TaJoreHupoBaHUE,
TUAPUPOBAHUE, TUAPOTATOreHUPOBAHUE, TUJpATALUs), TOPEHUs, OKUCICHUS U

nonuMepu3anun. [IpoMbIIeHHbIe U 1a00paTOPHBIECTIOCOOBITONTYICHUSATKEHOB

3.7

AnkaaueHbl. XUMHYECKHE CBOWMCTBA QJIKAJUECHOB: PEAKIUU TPUCOCIUHEHUS
(ruapupoBaHue, rajoreHupoBaHue), rOpeHUst u MOJIMMEPHU3 AN H.

[Tony4yenueankagueHoB




3.8

AnxuHbl. XMMHYECKHE CBOWCTBA: pEaKLUU MPUCOECTUHEHUs (TaJOreHHpPOBaHUE,
TUApUpPOBaHUE, TUApaTalus, T'MIPOraJoreHupOBaHUE) KaK CHOCO0 MOITy4YeHHs
IOJIMMEPOB M APYTMX NOJIE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
AlETWICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHM JJIsl CBAPKU U PE3KHU

MCTaJJIOB. HpI/IM CHCHHUCAICTHUIICHA

3.9

Apenpl. XUMHYeCKHME CBOWCTBa O€H30/ma: peaknuu  JJIEKTPOPUIBLHOTO
3aMEIICHUs, TPHUCOCIUHEHUs (TUIPUPOBAHHUE, TaJlOTeHUpOBaHue). Peakmus
ropeHus. OCOOCHHOCTH XUMHUYECKHX CBOMCTB Todyona.llomydenne OeH3omna.
OcoOEHHOCTH  XMMHUYECKHX CBOMCTB cTuposa. [lomumepusanusictupoda.

CHOCO6I)IHOJ'IyLI CHUA U TPUMCHCHUCAPOMATUYCCKUXYTIJICBOJOPOI0B

3.10

Cnuprel.  [lpenenbHble  OJHOATOMHBIE CIUPTHL. XHUMHUYECKHE CBOICTBA:
B3aUMOJCHCTBME €  HATpUeM KakK CIOCOO0  yCTaHOBJICHHS  HaJIM4Usd
THJIPOKCOrPYMNIIBl, C  TaJOreHOBOAOPOJAaMM  Kak  cHoco0  MoydeHHs
pacTBOPUTEIIEH, BHYTPU- U MEXMOJIEKYJIIpHas Jeruaparanus. Peakuys ropeHus.
[lonyuyenue »sTaHONA: peakuuss OPOXKEHUS IUIIOKO3bI, THMIpaTalus 3TUJICHA.
OTUJIEHIVINKOIb U TNIMLEPUH KaK MPEACTaBUTEIM IPEIECNIbHBIX MHOIOATOMHBIX

CIIMPTOB

3.11

®denon. XuMHUYecKHe CBOMCTBa (eHONa (peaKkiUMu C HAaTpUEM, THIPOKCHIOM

HaTpusi, OpomoM). [Tomydueruedenona

3.12

Anpneruapl. XMMHUYECKHE CBOMCTBA IMpeNeNbHBIX ajbJErUA0B: T'MIPUPOBAHUE;
KaueCTBEHHBIE pEaKIMH Ha KapOOHWJIBHYIO TPymnmy (peakius «cepeOpsHOro
3epkaia», B3aumozeiicteue ¢ ruapokcunom meau (). Ilomydyenue npeaenbHbIX
albJETUJ0B: OKUCIEHHE CIUPTOB, TUApaTalus aleTuiaeHa. AIETOH Kak

MPECACTABUTCIIb KETOHOB. OCO6CHHOCTI/Ip€aKHI/II/IOKI/I CJICHUAaLCTOHA

3.13

Kap6OHOBI)Ie KHUCJIOThl. XMMHUYECKHE CBOMCTBA MNpCACIIbHBIX OJHOOCHOBHBIX
Kap6OHOBI)IX kucioT. OCoOEHHOCTH XUMUYECKUX CBOMCTB MypaBBHHOﬁ KHCJIOTEI.
HonyquHe MMpCACIIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCJICHHC
AJIKAaHOB, aJIKCHOB, IICPBUYHBIX CIIUPTOB, aJIbJACTUIOB. BBICI_HI/ICHpe,Z[eJ'IBHBIe n

HEMPEACIbHBL e1<ap6 OHOBBICKH CJIOTHI

3.14

Cnoxubie 3¢upsl u xupbl. CrnocoObl MOTYYEHHUS CIOXKHBIX  3(HUPOB.
Obpatumocts peakuuu dTepudukanuu. [IpuMeHeHne CHoXHBIX 3(UPOB B
NUIIEBOH M MapProMepHOHl NPOMBIIIIEHHOCTH. JKUpBl Kak CIOXKHBIE 3(QUPBI
[JIMIEPUHA ¥ BBICIIMX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOHCTBA >KHPOB:
TUAPUPOBaHUE, OKUCIIEHHE. ['MAponu3, WM OMBUIEHHE, >KMUPOB Kak Crocod
NPOMBIIUICHHOTO  TIOJyY€HHUsI  COJIEW  BBICHIMX  KapOOHOBBIX  KHCIIOT.

MBIT4KaKCOIMBBICITMXKAPOOHOBBIXKH CIIOT

3.15

XUMHUYECKHE CBOMCTBA TIIOKO3LI: peaknun C Y4aCTUCM CIIUPTOBBIX U

aNBJETUIHONW TPYII M MOJOYHOKHCIOe OpokeHue. [IprMeHeHne TOKO3bI, €€




3HAYEHUE B KU3HEAEATEIIbHOCTH opraHusMa. /ucaxapuipl: caxapo3a, MajabTO3a.
BoccranaBnuBaromye W HEBOCCTAHABIMBAIKOIIME aucaxapuabl. ['maposuns
nucaxapuaoB. [lommcaxapuapl: Kpaxmall, riaukoreH. CTpOoeHHEe MaKpOMOJIEKYJ
Kpaxmalia, TJIMKON€Ha M LeUItoJ03bl. PU3MYecKhe CBOMCTBAa KpaxMauga H
LEUTI003bl.  XUMHUYECKHE CBOMCTBA Kpaxmaja: THUIPOJU3, KauyeCTBEHHAs
peakius ¢ MoaoM. XHMHYECKUE CBOMCTBA W EJIIOJIO3bL: THUAPOIU3, MOJyYEHUE
a¢upoB 1emwmono3bl. [loHATHE 00 WCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,

aleTaTHBINA MIENK)

3.16

AMUHBI. AMHHBI KakK OPraHn4YCeCKUC OCHOBAHUS: PCAKIIUU C BOHOﬁ, KU CJIOTaMU,
p€akuusa TOPCHUA. AHMINH Kak NpeACTaBUTCIIb ApPOMATUYICCKUX AMUHOB.
XUMHUYECKME CBOMCTBA aHWUIJIMHA: BSaHMOHeﬁCTBHG C KHCJIOTaMH, 6p0MHOI>'I
BOﬂOﬁ, OKHCJICHHUC. HOJ’Iy‘IeHI/IeaMI/IHOBaHKI/IJ'II/IPOBaHI/IeMaMMI/IaKa u

BOCCTAHOBJICHUEMHUTPOIIPOU3BOAHBIXYTJIEBOAOPOI0B

3.17

AMUHOKHUCIOTBI M OelKkH. AMHHOKHUCIOTHI Kak aM@OTepHbIe OpraHuYecKHe
coenuHeHus. OCHOBHBIE aMUHOKHCIOTHI, OOpasyromue Oelku. XUMUYECKHe
CBOMCTBa OENKOB: THAPONU3, NEHATYypallus, KaueCTBEHHbIC (I[BETHBIE) PEaKIIHH

Ha OeJIKU

3.18

CtpoeHune u CTPyKTypa MOJUMMEPOB. 3aBUCUMOCTb CBOWCTB IOJUMEpPOB OT
cTpoeHuss MoyieKyd. OCHOBHBIE CHOCOOBI IMONTYYEHUS BBICOKOMOJIEKYIISPHBIX
COCAMHEHHI: PEeaKIuH MOJIMMepu3alud U monukoHaeHcannu.Knaccudukamnms

BOJIOKOH

3.19

Wnentudukaius opraHUIecKuX COeTUHEHUH. Penenne sKkcrepuMeHTaIbHBIX

3aJla4 Ha paCliO3HaBaHHUEC OPraHM4YCCKHUX BCIIICCTB

3.20

I'eneTnueckas cBSI3b MCKAY KJIaCCaMH OPraHUYICCKUX COG)II/IHCHI/Iﬁ

XUMHUA U )KU3HD

4.1

XuMus B ToBceAHEBHOM >ku3HHU. [IpaBuna Oe3omacHOM pabOTBl C EIKHMH,

TOpPIOYMMHU U TOKCUYHBIMHU BE€IICCTBAMHA, CPEACTBAMU OBITOBOM XHMHU

4.2

XuUMUS U 3[I0pOBbE. XUMHS B MEAUIIMHE. XUMUS U CEIBCKOE XO3IUCTBO. XUMHS B
MPOMBINIICHHOCTH. XUMHUSI U SHEPreTHKa: MPUPOIAHBIA W MONYTHBIH He(TIHOM
raspl, HMX cocTaB W wucnoib3oBanue. CoctaBHepTH U eénepepadboTka

(IpUPOIHBIEUCTOYHUKHUYTIIEBOIOPOIOB)

4.3

XuMmusi U 3KoJIorusl. XUMHUUYECKOE 3arpsi3HEHHE OKPY’KAIOIIEH Ccpelbl U €ro
nocnenctBusa. OxpaHa rugpocdepbl, MO4YBbI, atMocdepsl, Ghiaopsl U GayHbl OT
XMMHYECKOTro 3arpsi3HeHus. [IpoOiemMaoTxoqoB #  MOOOYHBIXIPOAYKTOB.

AHLTepHaTI/IBHbI CUCTOUYHUKUOHCPIun

4.4

OO6mme mpeacTaBiIeHUss O MPOMBIIIUICHHBIX CIMOCO0AX MOJYYSHHUS XUMHUUYECKHUX

BEUIECTB (Ha NpUMEpPE MPOM3BOACTBA aMMMAKa, CEpPHOM KUCIOTHI). YEpHasd u




BETHAA MCTAJLIIyprus. Crexno u CHUJIMKaTHas MPOMBIIIJIICHHOCTD.
HpOMBIIHJ'ICHHaﬂ OpraHnveckas XHUMHU.

ChIppENII0praHny €CKOUMPOMBILIIIEHH OCTH

5 Tunsipacu€THRIX3a7a4
51 Pacuérsl Macchl BeliecTBa MJIM 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY
| BemecTBa, Macce WA 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIINH BEIICCTB
5.2 PacuéreirernioBoros ek rapeakimm
5.3 Pacuérbl 00bEMHBIX OTHOIIEHUH T'a30B TP XUMUYECKUX PEAKLUAX
5.4 Pacuérer Mmaccrl (00bEMaA, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIU
' OJTHO M3 BEIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer MaccoBol MM 00BEMHOM 0 BBIXOAA MPOAYKTA PEAKIIUU OT
| TeopeTHUECKH BO3MOKHOTO
Pacuérer Mmaccrl (00bEMA, KOMMUECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIU
5.6 | oxHO U3 BeweCTB 1aHO B BUJIE PACTBOPA C ONpPEIeIEHHOM MacCOBOM J0Jei
pacTBOPEHHOIO BEIlECTBA
57 Pacuérsl ¢ ncnosib30BaHNEM MOHATUH «MaccoBasi A0OJS», «MOJISIpHAs
' KOHIIEH TPALIHS», PACTBOPUMOCTH)
Haxoxenne MonekynsipHOi (pOpMyIIbl OPraHHYECKOro BEIIeCTBa MO €ro
5.8 | WIOTHOCTH W MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX B €r0 COCTAB, I IO

MIPOAYKTaM CrOpaHUs




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






