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HOACHUTEJIBHAA 3AIINCKA

PaGouas nporpamMma nmo XMMUU YTIITyOJI€HHOTO YPOBHSI HA YPOBHE CPEIHETO
oO1ero oOpazoBaHus pa3padorana Ha ocHoBe DeepanibHON paboyueil mporpaMMsl,
®enepanproro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3oBanuu B Poccuiickoit
Oenepaunn»,  TpeOoBaHUII K  pe3ynbTataM  OCBOCHHS  (perepasbHOi
oOpa3oBaTeIbHON MporpaMMbl cpenHero obmero obpazoBanusa(POIl COO),
npenacraBiieHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COOQO, c yuérom KoHuenuuu mnpenojiaBaHus y4eOHOro mnpeamera «XuUMHUS» B
oOpa3oBareibHBIX opraHu3auusx Poccuiickoit ®enepauuu, peaau3yrOMUX
OCHOBHBIE 00pa3oBaTeIbHBIC MPOTPAMMBI, 1 OCHOBHBIX MOJOXKeHUN «CTpaTeruu
pa3BuTusa BocnuTaHusi B Poccuiickoit ®@enepanuu Ha nepuon a0 2025 roma»
(Pacniopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XyUMHSI Ha YpOBHE YINIYOJIEHHOTO H3Y4YEHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBanus yvammxca 10-11 kmaccos.
W3ydyenue rmpeamMera, peaquzyeMoe B YCIOBHAX JU((depeHIHPOBAHHOTO,
npodUILHOTO OO0y4YeHHS, TMPHU3BAHO OOECIEeYnuTh 00IIeo0pa3oBaTeIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB WIKOJIbI, HEOOXOAMUMYIO IS
aJlanTalMy UX K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU B COLUYME, a TAKXKE IS
IPOJOJKEHUsT OOy4YeHHUs] B OpraHM3alusax NpoecCHuOHANbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B nporpaMme 1o XMMHM Ha3Ha4€HUE MpeaMeTa «XHUMHS» MOIydaeT
NOoJPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBONOJArarolIMMU
nonoxkenusimu GI'OC COO o B3auMOOOYCIIOBIGHHOCTU II€J€H, COAECp:KaHUS,
pe3yibTaToB OOyYeHHMs] M TpeOOBaHMU K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENBCTBOM TOMY SBISIIOTCSI CJIEYIOIIME BBIMNOJIHSAEMbIE MPOrPaMMON IO
XUMUHU (PYHKITUH:

e HMH(QOPMAIIMOHHO-METOJMYECKAsl, peaan3alus KOTOpoH oOecreurBaeT
MOJIyYeHUE NPEACTABICHUS O IENsIX, COAEpPKAaHWU, OOIel CTpaTeruu
oOy4eHWHsI, BOCTIUTAHUS U PA3BUTHS 00YUaIONIUXCS CPEACTBAMH MIPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPoQuJIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpEJeNIeHNe: MNPUHLMIIOB CTPYKTYPUPOBAHUS W TMOCIIEI0BATEIbHOCTH
U3y4YeHUs y4eOHOro maTepHalia, KOJWYECTBEHHBIX M Kau€CTBEHHBIX €ro
XapaKTePUCTHUK; TIOJIXO0/I0B K (HOPMHUPOBAHUIO COICPKATETHLHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX TOCTHXKEHHM OOydYarolMxcs B
paMKax HWTOTOBOM arTecTalud B (OpME E€IUHOI0 TOCYJapCTBEHHOTO
’K3aMeHa M0 XUMUHU.

[Iporpamma asig yriryOa€HHOTO U3yYEHUS! XUMUU:



e YCTaHaBIIMBAaET MHBApPUAHTHOE NPEIMETHOE COJIep)KaHue, 00s3aTeIbHOe
JUISE U3Y4YEHUs] B paMKax OTACNbHBIX MpoQuiiel, mnpeaycMaTpuBacT
pacnpeseneHue M CTPYKTYpHUpOBaHHWE €ro 10 KjaccaMm, OCHOBHBIM
COJIEp>KaTENbHBIM JIMHUSAM/pa3ziesiaM Kypca;

o 1aéT mpuUMEpPHOE pacmpeaeneHne yueOHOro BpeMeHH, PeKOMEHyEeMOTO IS
U3YYEHUS OTIEIBHBIX TEM;

e IMpejuiaraeT MPUMEPHYIO TOCIENOBATEIbHOCTh H3Y4YEHHUS Yy4eOHOTO
MaTepuaia ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPHPETALHMIO LeJIed U 3aa4 U3yYeHHUs MpeaMeTa
Ha yTriyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX MTPUOPUTETOB B CHCTEME
cpenHero oOmiero 00pa3oBaHMs, COJAEPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3yJIbTaTOB OCBOEHUSI OCHOBHOM 00pa3oBaTEIbHOM
MPOrpaMMBbI CpeaHEero o011ero o0pa3zoBaHuUs (JIMUHOCTHBIX,
METaIpPEeAMETHBIX, NPEIMETHBIX), a TAKXE€ C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUNA  0O0ydYaromerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETA.

[Io Bcem Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe MO XUMHH MPEAyCMOTpEeHa
IPEEMCTBEHHOCTh C OOYYE€HHEM XMMHUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus. 3a npeieslaMHi yCTaHOBJIEHHOM MPOTpaMMOi IO XUMUU 00s3aTEIbHOMN
(MHBapHAHTHOW) COCTaBISIONICH coJlepKaHUsl y4eOHOro mpenMera «XUMUsH»
OCTa€TCsl BO3MOXKHOCTb BEIOOpA €r0 BapUaTUBHOM COCTABIISAIONICH, KOTOpas 10 KHA
OIPEIENATHCS B COOTBETCTBUM C HAMPABIEHUEM KOHKPETHOTO PO O0yUEHHUS.

B cootBercTBUM ¢ KoOHUentyadbHbIMU mnoJiokeHusmMu PIOC COO o
HAa3HAYEHUU TIPEIMETOB 0a30BOTO M YIUIYOJEHHOTO YpOBHEW B CHCTEME
mudepeHIUpoOBaHHOTO OOyYEeHHsI Ha ypOBHE CpEIHEro oO0Iiero oOpa3zoBaHUs
XUMHUSI Ha YpOBHE VYIIyOJEHHOTO M3Yy4YEeHMs] HANpaBlieH Ha peaju3aluio
PEEMCTBEHHOCTH C MOCIAEAYIOIIUM TAIOM OJyYEHHS] XUMUYECKOTO 00pa3oBaHus
B PpaMKax HW3Y4YEHHUs CHEUUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHX
JUCLMIUIMH B By3aX M OPTaHU3aLUAX CPEIHEr0 NPOo(hecCHOHATBEHOTO0 00pa30BaHuUs.
B sT0Mi cBsI3U n3yuyeHue npeameTa « XuMus» OpUEeHTHPOBAHO MPEUMYIIIECTBEHHO Ha
paclIMpeHre M YIUIyOJIEHHE TEOPETUYECKONM U MNPaKkTUYECKOM MOATOTOBKU
oOy4Jaromuxcs, BbIOPABIINX ONPEAEIEHHBIA NPOPUiIb 00yYeHHUs, B TOM UYHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 IMOJYYEHUS] XUMHUYECKOrO 00pa3oBaHus B
opranuszanusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ stum, B cBeTe
tpeboBanuit ®I'OC COO Kk mIaHupyeMbIM pe3ysibTaTaM OCBOCHHMS (eaepabHON
o0pa3oBaTeIbHOM NpOrpaMMBbI CPETHETO OOIIEro 00pa3oBaHUs U3yUCHUE TIPEAMETa
«XHUMHSD» OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCHUTAHUS U COLUAIBHOIO
pa3BUTHs OO0ydarImMXcs, Ha (OpMUpPOBaAHUE Yy HHUX OOIIEHHTEIICKTYaTIbHbIX



YMEHUH, YMEHHI palMOHAIH3alMd y4eOHOTO TpyJa M O0OOIMEHHBIX CIIOCOOOB
NEeSATENBHOCTH, UMEIOIINX MEXAUCIIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.

CocTaBnsOmUMU TpeaMeTa « XUMUSD» Ha ypOBHE YTITyOJIIEHHOTO H3y4YeHUS
ABISAIOTCA yIUIyOnéHHble Kypchl — «Opranmyeckas xumus» U «OOmas u
HEopranuyeckas xumus». [Ipu onpeaeneHn Moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHMUS STUX KYpCOB B IpOrpaMMe IO XHMHU 3a OCHOBY
npuHAThI nojoxenust ®I'OC COO o paznuuuax 6a30BOTo U yriIyOIEHHOTO YPOBHEH
U3yYCHUS TIpeIMeTa.

OcHoBy cozaepxxaHus KypcoB «Opranudeckas xumus» Hu «OO0mas wu
HEOpPraHWYEeCKass XUMHUS» COCTaBJISIET COBOKYIHOCTb MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHMs NpeaMeTa. JTa cCUcTeMa
3HaHUM TOJydaeT ONpelelEHHOE TEOPETUYECKOE JIOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINN 00BEM (PAaKTOIOTHYECKOTO MaTepuara.
Tak, Ha yrayOn€HHOM ypOBHE HW3y4YCHHUs MpeAMeTa obecreueHa BO3MOXKHOCTh
3HAYUTEJbHOT0 YBEJIMYeHHsI 00bEMA 3HAHUI O XUMUYECKHUX 3JIEMEHTax U CBOMCTBax
UX COCMHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJICHHS PEJCTaBICHUN O CTPOCHUU
BEIIECTBA, XUMHYECKOHW CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHHs pPEaKIny,
paccMaTpUBAEMBbIX C TOYKM 3PEHHMS XMMHUYECKONH KMHETHKH W TEPMOJIWHAMUKH.
Nzydenne mnepuogmdeckoro 3akoHa u Ilepmogudeckold CHCTEMBI XUMHUYECKHX
3JIEMEHTOB 0a3upyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPEICTaBICHUSIX
O CTpOoeHMH aToma. XHUMHYECKass CBiI3b OOBICHSAETCS C TOYKU 3pPEHUS
DHEPreTUUECKUX M3MEHEHHH NP e€ 00pa30BaHUU U pa3pyIICHUH, a TAK)KE C TOUKU
3peHUs] MEeXaHU3MOB €€ oOpa3oBaHusA. M3ydyeHune THUIOB peakluil JOMOJHSIETCS
dopMupoBaHHEM MpPEACTaBICHUN 00 JIIEKTPOXMMHUYECKHX Ipoleccax MU
3JIEKTPOJIN3E PACIIIIAaBOB U PACTBOPOB BEILIECTB. B Kypce opraHnyeckoil Xumuu npu
PacCMOTPEHMM PEaKIMOHHOM CIOCOOHOCTH COEIMHEHUN yaenserca ocoboe
BHUMaHHUE BOMPOcaM 00 AIIEKTPOHHBIX 3P PeKTax, 0 B3AUMHOM BIUSHUU aTOMOB B
MOJIEKYJIax ¥ MEXaHU3MaX PeaKiuii.

Oco00€ 3HaueHNE UMEET TO, YTO Ha COJIEPKaHUE KYPCOB XUMUU YTy OJIEHHOTO
YPOBHS U3y4€HUs JJIs KJIACCOB ONpeIeNEHHOr0 npoduiist (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpy M XapakTep IOIMOJHEHHWH K OoOIIell cuUcTeMe NpeaMETHBIX 3HaHUN)
OKa3bIBAIOT BIUSHUE CMEXHBIE MpeAMeThl. Tak, Hampumep, B COJAEp>KaHUU
npeaMeTa AJid KJIAcCOB XMMUKO-(PU3nyeckoro npoduis 0oibiioe 3HaYeHue OyayT
UMETh JIEMEHTHI yueOHOro MaTepuana rno oomei xumuu. [Ipu n3yuenun npenmera
B JIaHHOM CJly4yae akUeHT OyJeT cjeslaH Ha OOIIHOCTh METOJOB IIO3HaHU,
OOIIHOCTH 3aKOHOB M TEOPH B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJIIPHAsT TEOPHUS
(MonexymnsipHasi Teopus B PU3UKE), 3aKOHBI COXPAHEHHSI MacChl M DHEPTHUH, 3aKOHBI
TEPMOAMHAMUKH, SJIEKTPOJIN3a, IPEICTABICHHS O CTPOCHUH BEIIECTB U IPYTOE.



B TO e BpemMs B COIEpKAHMM NpeaMeTa Uil KJIacCOB XHMMMKO-
Oouonornyeckoro nmpoduiist OONbIINNA yACIbHBIA Bec OyleT MMETh OpraHuyeckKas
xumus. B aToM cinyyae nmpenocTaBisieTcss BO3MOXHOCTb JIJIsl 00J1e€ 00CTOSITEIbHOTO
pPacCMOTPEHUS XUMUYECKOW OpPTaHU3aluy KJIETKH KaKk OMOJIOTMYECKON CUCTEMBI, B
COCTaB KOTOpPOMl BXOJAT, K IMPUMEPY, TaKUE€ CTPYKTYpPHbIE KOMIIOHEHTHI, Kak
JUMH]IBL, OCIKH, YTIIeBOIbl, HyKJICMHOBBIE KUCIOTH U Apyrue. [Ipu 3Tom 3HaHus o
COCTaBE€ M CBOMCTBAaX MPEACTABUTENIE OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIly’KaT OCHOBOM Il M3YyYEHMs] CYLUIHOCTH MPOILIECCOB (DOTOCUHTE3a, AbIXaHUS,
NULIEBAPEHMUS.

B mnnane <¢opMupoBaHHsS OCHOB HAyyHOTO MHUPOBO33PEHUS, OCBOCHUS
OOIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUYECKOTO TPUMEHEHHS HAyUHbIX
3HaHUM M3y4YeHHe NpenMera «XHUMHUs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble HOpeaMeTb», «MartemaTuka u
uHhopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu uzyyenuu yaeOHOTO0 npeameTa « XuMus» Ha yriiyOJIEHHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEJHEro 00111ero 0opa3zoBanus (Ha 6a30BOM ypOBHE),
3a/layeil MEepBOCTENEHHON 3HAYMMOCTU SBIsieTCA (POPMHUPOBAHHE OCHOB HAyKHU
XUMUU KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUUECKOMN AESATENbHOCTH
YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpPHI. Pemenne sron 3anaumn Ha
yIiyOJNEHHOM YpOBHE H3YYEHHS IMpeAMeTa MpearnojaraeT peaju3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUN: O MaTepUaJIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SIBJIEHUH MPUPOJBI, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK H €€ Beaylleil poiu B oOecrneuyeHuu
YCTOMYMBOTO  PAa3BUTHA  YEJIOBEYECTBA: B  PEHICHUH  MpoOJemM
HKOJIOTHYECKOM, IHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, CO3/IaHUH HOBBIX MAaTE€pPUaOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00eCreuyeHrnr PpalMOHaIBLHOTO TPUPOJIONOIL30BaHUs, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIeH KyJIbTYpPhl UYEIOBEKAa, a TAKXKE JKOJIOTHUECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOJIHOM Ccpee;

e OCBOCHHME CHCTEMBI 3HAHUW, JIEKAIUX B OCHOBE XUMHYECKOU
COCTABJIAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATUH, 3aKOHOB M TEOPHUM XHWMHUHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOCHUM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKaHUS XUMUYECKUX pPEaKUui, O
XUMHUYECKOM PABHOBECUH, PACTBOPAX U AUCHEPCHBIX CUCTEMAX, 00 00IIUX
HayYHBIX PUHIUIAX XUMUYECKOTO MPOU3BOACTBA;



dbopmupoBaHue y O0yJaronImxcst OCO3HAHHOTI'O ITOHUMaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKHUX 3HAHUH JUIsi OOBACHEHHMS
KJIFOYEBBIX M€ W MpoOJeM COBPEMEHHOW XUMHH, JJIS OOBSICHEHUS W
MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAaMOTHOTO pEelIeHUs MPOoOIeM, CBA3aHHBIX C XUMUEH, TPOrHO3UPOBAHUS,
aHaJIM3a U OICHKHU C MO3HIINKI KOJIOTHUECKONW 0€30MacCHOCTH TTOCIICICTBUN
OBITOBOM M MPOU3BOACTBEHHON JEATEILHOCTH YEIOBEKa, CBA3AHHON C
XUMUYECKUM ITPOU3BOJICTBOM, UCIIOIB30BaHUEM U NIEPEPaOOTKOM BEIIECTB;
yIiIyOJIeHuE MPEJICTaBICHUN O HAYUYHBIX METO/IaX MO3HAHUs, HEOOXOUMBbIX
Ul TIPUOOpETEeHUs] YMEHUM OpPUEHTUPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XHWMHUYECKHX SBJICHHM, HMMEIONIMX MECTO B TMpHUpOJE, B
IIPAKTUYECKOMN AEATEIBHOCTA U TTIOBCETHEBHOM KU3HMU.

B mnnane peanmzanuu TMEpPBOOYEPEIHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIINX
(GYHKIMH 1EJOCTHOW CHUCTEMBI CpeAHEro oOIIero oO0pa3oBaHUsS MPHU HU3YyUYECHUHU
npenMera «XuUMHUS» Ha  YriayOJIEHHOM  ypoOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKUE LIETH U 3a7]a4l, KaK:

BOCIIUTAaHWE YOGKIEHHOCTH B TI03HABAEMOCTH SIBJICHHH IPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O00JIACTH TEOPETHUYECCKUX U
MPUKIAAHBIX HCCIICTOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTH HAYKH;

pa3BUTHE MOTHUBAIlMA K OOYYEHWIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥ CaMOBOCTIHTAHMIO  HAa  OCHOBE  YCBOCHUSA
00IIEYETOBEYECKUX IIEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTECIICKTYATbHBIX M TBOPUYECKUX
crocoOHocTe oOydarommxcs, (GOpMHUpPOBAHWE Y HHX CO3HATEIBHOTO
OTHOIIEHUS K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BaHMUIO Kak
YCIIOBHIO YCTIEITHOW MPOo(eCCHOHATBLHOW U 00IIECTBEHHOM JCSITCIIBHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO M TOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

dbopMHpOBaHUE yYMEHUW M HABBIKOB Pa3yMHOI'O MPHUPOJOMNOIL30BAHMS,
Pa3BUTHE DKOJIOTHYCCKOU KYJIBTYPBI, TPUOOPETECHUE OIBITA OOIIECTBEHHO-
MOJIE3HOM HKOJIOTMYECKOMN AEATEIIbHOCTH.

OO6miee 4KCIIO YacoB, MPEAYCMOTPEHHBIX JI U3YUYCHUS] XUMUU Ha yTIIyOJICHHOM
YPOBHE CpeaHero obmero oopazoBanus, coctaBiser 204 gaco: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kmacce — 102 yaca (3 yaca B Hezielo).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKAS XUMUA

Teopernueckue 0CHOBbI OPraHUYeCKOM XMMUH.

[IpenmeT 1 3HaUEHHE OPraHUYECKON XUMHUHU, IPEJICTABIEHUE O MHOT000pa3un
OPTaHUYECKUX COCITMHCHUU.

DNEeKTPOHHOE CTPOEHUE aToma Yrjiepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aroMa yriepoja. XHUMHYecKas CBSI3b B
OpraHUYECKUX COCTMHEHUSIX. TUIbI THOpUIU3AIIMY ATOMHBIX OpOUTaNell yrieposa.
Mexanu3Mbl  00pa3oBaHHA KOBAJEHTHOM CBsI3M (OOMEHHBIM W JOHOPHO-
aKIENTOPHBIN). THUNBI MEepeKpbIBaHUS AaTOMHBIX OpOWTANed, G- W 7T-CBS3H.
OpunapHasi, ABOMHas U TpoWHas cBA3b. CrocoObl pa3phiBa CBs3el B MOJIEKYJax
opranuueckux BemiecTB. IloHaTHe O CBOOOAHOM pajaukaie, HykKIeopuiae u
anexTpodue.

Teopus cTpoeHHMss opraHudeckux coeauHeHuit A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABIECHUS O CTPYKTYpE MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHHUS
OpraHUYEeCKUX COequHEHUH. MomneKkynsipHble U  CTPYKTYpHBbIE  (QOpPMYJIBI.
CtpykTypHble (OpMyJibl pPa3jIMYHbIX BHUAOB: pa3BEPHyTas, COKpaliéHHas,
ckenetHass. M3omepus. Buael u3omepuu: CTpyKTypHas, NPOCTPAHCTBEHHAs.
DnexTpoHHbIC 3PHEKTH B MOJIEKYJIaX OPTaHUYECKUX COSTUHEHUN (MHTyKTUBHBIN U
Me30MEPHBIN 3P HEKTHI).

[IpencraBienne o KilacCU(pUKALMK OpraHuyeckux BeulecTB. lloHatne o
¢bynkunoHanbHoOU rpymnmne. I'omonorus. 'omonoruyeckue psaasl. CucreMarnyeckast
HOMeHKIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHnaibHBIE Ha3BaHUS
OTJICJIbHBIX MIPEICTaBUTEIICH.

Oco0OeHHOCTH W KJaccU(UKAIUs OpPraHuYecKux peakuuid. OKUCIUTENHHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU B OPraHUYECKON XUMUHU.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
O3HAKOMJIEHHE C 00pa3aMHi OPraHMYECKUX BEIIECTB U MaTepraiaMy Ha KX OCHOBE,
OTIBITHI TI0 MPEBPAIIECHUI0 OPTaHUYECKUX BEIIECTB MPU HArpeBaHuM (IJIaBJICHHE,
OOyTJIMBaHWE W TOPEHHE), KOHCTPYHUPOBAHUE MOJIEICH MOJIEKYJl OpTraHUYECKUX
BEILIECTB.

YriaeBoaopoasbl.

Ankanpl. ['oMomorrnueckuil ps ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYJ alKaHOB, Sp°-
ruOpuau3anus aToMHBIX opOuTaneill yriepoaa, o-cBsizb. DU3MUECKUE CBOMCTBA
AJIKaHOB.



XVWMHUYECKHE CBOMCTBA QJIKAHOB: pPEAKUWM 3aMEIICHMs, H30MEpU3aLMH,
JNETUIPUPOBAHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasienue o
MEXaHNU3ME PEAKIUI PAJMKAIBHOIO 3aMEILICHHUS.

Haxoxnenue B npupoze. CriocoObl MOIy4YeHUs: U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢popmynna, HOMEHKIaTypa u uzomepus. OcodeHHOCTH
CTPOCHMSI U XUMUUYECKUX CBOMCTB MaJIbIX (LIUKJIOMPOIAH, HUKIOOYyTaH) U OOBIYHBIX
(LMKJIONEHTAaH, IIUKJIOreKCaH) HUKIoaTKaHOB. CIIOCOOBI MOTyUYeHUsI U IPUMEHEHHUE
LMKJIOAJKAHOB.

Ankenbl. ['oMonoruueckuii psij aakeHoB, oOmmas (GopMyra, HOMEHKIIATYpa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AJIKEHOB, SP-TUOPUIM3aIIUS
aTOMHBIX opOuTasiell yriepoaa, o- U m-cBA3U. CTpyKTypHas U reoMeTpudeckas
(umc-Tpanc-) uzomepus. U3NUECKUE CBOWCTBA aJIKEHOB. XMMHUYECKHUE CBOMCTBA!
peakuMy TPUCOEAUHEHUS, 3aMEIIeHUs] B O-MOJOKEHWE MpH JIBOMHOM CBS3H,
nonumepusanuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO CcBs3b. CIIOCOOBI MOTyYEHUsI U MPUMEHEHHUE aJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymynuposarnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lomnmepusanus conpsykEHHBIX
nueHoB. CriocoObl MOJTyYEHUs U IPUMEHEHUE alKaIuEHOB.

Anxunbl. 'oMon0ruueckuii ps ankuHOB, o01as Gpopmysa, HOMEHKIATypa U
U30MepHs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XHWMHUYECKHE CBOMCTBA: peaKIMU NPUCOEANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
OKHCJIEeHUA. KHCIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbBIE peakliui Ha TPOMHYIO CBsA3b. COCOOBI MONTYYeHHs] U TPUMEHEHNE
QJIKUHOB.

ApomaTthueckue yrieBoJopoasl (apeHsl). ['omonoruyeckuit psifi apeHoB,
oOuast popMyia, HOMEHKIATypa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJEKynbl OeH3ona. DU3NMYECKHE CBOWCTBA apeHOB. XHWMHUYCCKHE
CBOICTBA O€H30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OEH30JbHOM KOJIbLIE U
YIJIEBOJOPOJHOM paJuKale, peakuuyd NPUCOCIUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBnenue o0 OpHUEHTUPYIOIIEM JEWCTBUU 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha MpUMEPE aJIKWIbHBIX PpaJUuKaIOB, KapOOKCHUIIBHOM,
TUAPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XMMHYECKUX CBOMCTB ctupoia. [lomumepusanus ctupona. CrnocoObl MoxydeHus u
MIPUMEHEHUE apOMAaTUYECKHUX YIIIEBOJIOPOIOB.

[Tpuponnsiii ra3. [lonytHele HedTsHbIE ra3sl. HegTh 1 €€ nmpoucxoxaeHue.
KamMeHHbIi yroiab U IpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATAIMTUYECKUI), PUDOPMHUHT, MHPOIH3.
[TpoykThl nepepaboTKH HEPTHU, UX TPUMEHEHUE B IPOMBIIUICHHOCTH U B OBITY.

['eneTnueckas CBs3b MEX/Y Pa3IMUHBIMU KJIACCAMU YTIE€BOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaAJIOrCHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMElIeHUs TaJoreHa Ha TUIPOKCOTPYIly, HUTPOrpyNmy, IUAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpOU3BOJHBIE BOJHOIO U CIUPTOBOTO
pactBopa mi€noyu. B3auMopencTBUE NUrajJOr€HAJIKaHOB C MarHUEM U I[UHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKUX COCIUHEHHUSAX. Hcnonp3oBanue
rajoOreHIPOU3BOAHBIX YTJIEBOJIOPOJIOB B OBITYy, TEXHHUKE U TMpPU CHUHTE3E
OpraHUYECKUX BELIECTB.

OKCIEpUMEHTANIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
u3ydeHue (GU3HUYECKUX CBOWMCTB YIJIEBOJIOPOJOB (PacCTBOPUMOCTD), KAaU€CTBEHHBIX
peakumii yrieBoJOpOJIOB Pa3IMYHBIX KiaccoB (oOeciBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IEepMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHIIEHA C
aMMHUa4HBIM pacTBOpoM okcuma cepebpa(l)), kauecTBeHHOEe OOHApyKCHHE
yriiepoja v BOAOPOJa B OPraHMYECKUX BEUIECTBAX, MOJYUEHUE ITHIICHA U U3YUYEHUE
€ro CBOMCTB, o3HakomyIieHHE C¢ KoJuiekiusiMu «Hedtb» u «Yromby, ¢ odpasinamu
IlacTMacc, KaydyykKOB M PE€3HMHbI, MOJEIUPOBAHHE MOJEKYJI YIJIEBOJOPOAOB U
raJIOr€HIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucinopoaconepxanue opranniecKkue coeAuHeHH.

[IpenenbHble OoaHOATOMHBIE CHUPTHL. CTpoeHue MoJekyn (Ha mpumepe
METaHoJIa W 3TaHoina). ['oMonorumueckuit psan, obOmas QopMyna, U30Mepus,
HOMEHKJIaTypa ©  kiaccuukanusa. Dusznueckue CBOICTBA  MpPeAENIbHBIX
OJIHOATOMHBIX CHUPTOB. BoOJOpoIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XWUMUYECKHE CBOWCTBA: PpEAKUMHU 3aMEIICHUs, JIeTUpaTalyd, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OPraHUYECKUMU U  HEOPraHUYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakiivs Ha OJHOATOMHBIE CIUPTHL. [[eficTBUE 3TaHOIa U MEeTaHOJa
Ha opranu3M uenoBeka. CrocoObl MOJMy4YeHUss U TNPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa U u3oMepusi. OcodeHHOCTH (HU3HUECKUX H
XUMHUYECKUX CBONCTB.

MHOroatoMHbi€ CHOUPTHI — ATUICHIVIMKONbL W riaulepuH. dusuueckue u
XUMUYECKHE CBOMCTBA: PEaKLUU 3aMEILIEHUs, B3aUMOIECTBUE C OPTraHUYECKUMHU U
HEOPraHMYECKUMH KHUCIOTaMU, KAYECTBEHHAs peaKkilisi HA MHOIOATOMHBIE CIIUPTHI.
[IpencraBienne o MexaHU3ME peakiuii HyKiIeo(GUIbHOTO 3aMeleHus. JlelicTBre Ha
opranu3M yenoBeka. CriocoObl MOy4eHUs! U NPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIMSHHUE TUAPOKCOTPYIIIbI H
O0eH301pHOTO snapa. Pusznueckue cpoilicTBa (peHosia. OCOOEHHOCTH XMMHUYECKUX



cBOiCTB (eHona. KadectBennbie peakuuu Ha (eHod. TokcuuyHOCTH (eHoda.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanpaeruanas cmMoa.

KapOoHunbHbIE COETUHEHUS — AJIBICTUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHON Tpynnbl. ['oMojoruueckue psjibl aabJIerujoB U KETOHOB, o0uIas
dbopmyna, uzoMepuss U HOMeHKIartypa. Du3MYECKHEe CBOWCTBA AallbJIETU]IOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJIETUJIOB U KETOHOB: PEAKIIUU IPUCOCTUHEHUS.
OxucneHue anpJeru/ioB, KAaueCTBEHHBbIC peakluu Ha anbaeruipl. CrnocoOsl
MOJTyYEHHUsI ¥ MPUMEHEHHUE allbJIETUIOB U KETOHOB.

OIHOOCHOBHBIE MpeEIbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. 3oMepus u HOMeHKIIaTypa. Ou3nueckue CBOMCTBa
OJTHOOCHOBHBIX TMPEACIIbHBIX KapOOHOBBIX KHUCIOT. BomopojHbie CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XMMHUYECKHUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakius ATepudUKallid, PEaKIUH C Y4YacTHEeM YIJICBOJOPOJHOTO pajuKaa.
OcoOEHHOCTH CBOWMCTB MypaBbHUHOM KHUCIOTHI. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHOrooo6pasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HEMpPEICIbHBIX W APOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHCIIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBurenn BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apHHOBAas, MaJbMUTUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JuHoNen08as KUCIOoThl. COCOOBI MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxupie 3¢upsl. ['omonorudeckuit psia, obmas dopmyna, HU30MEpHUs |
HOMEHKJIaTypa. @u3nueckue M XUMHUYECKHE CBOWMCTBA: THAPOIU3 B KHUCIOW U
LIEJIOYHOM Cpele.

Kupsl. Ctpoenue, GpU3NUEeCKUe U XUMUYECKUE CBOWCTBA KUPOB: THAPOIIN3 B
KHUCIION U 1ennoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPKAIINX OCTATKU
HEMpPEEIbHBIX JKUPHBIX KUCIIOT. JKUphl B IpUpo/IE.

MBpbIa KaK COJTM BBICIITUX KapOOHOBBIX KHCJIOT, KX MOIOIIIEE JICHCTBHE.

OO61mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBogoB (MOHO-, TU-
u nonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. Ou3nUecKre CBOMCTBA M HAXOXJCHHE B IpHpoje. DPOoTOCHHTES.
XUMHUYECKHE CBOMCTBA IJTFOKO3bI: PEAKIIUH C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
IPYyIIN, CIUPTOBOE M MOJOYHOKHCIOE OpokeHue. [IpuMmeHeHUe TIIIOKO3bI, €&
3HAUYCHHUE B KU3ZHEACATEILHOCTU OpraHu3mMa. /ucaxapuasl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBiaMBarolye 1 HEBOCCTAHABIMBAIOLIME Aucaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMmenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W 1neinono3a. CTpoeHne MakKpOMOJIEKYyJl Kpaxmana, TJIMKOTeHa U
nenoso3bl.  duznyeckre CBOWCTBA KpaxMmajia M IEJUTI0N03bl. XHUMHYECKUE
CBOMCTBa Kpaxmajia: THAPOJU3, KAa4eCTBEHHAsh peakius ¢ UOJAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUAPOJU3, MOdydeHrue 3(upoB nemwtono3sl. [loHsrre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS] BEIIECTB M HUX MpPEBpallCHUIN:
PacTBOPUMOCTb PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHUE JTUJIOBOI'O CIIMPTA B ajbJIETUJl HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO CHUPTA JUXPOMATOM Kalidsl (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJCTUlibl (C TUIPOKCHUIOM
muammuHcepeopa(l) u runpoxcugom meau(1l)), peakius rimieprHa ¢ TMAPOKCHIOM
menu(Il), xumudeckue CBOMCTBAa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJICHCTBUE
pactBopa rioko3sl ¢ ruapokcuom Meau(Il), B3aumoaecTBue kpaxmania ¢ HOA0M,
pelIeHrue SKCIEePUMEHTANBHBIX 3a7ady 1o TemaM «CoupTel U (DEHOJBIY,
«Kap6oHoBbIe KUCITOTHI. CIOXKHBIC (DHPBD».

A3o0TcoAep:Kale OPraHnyecKre cCoeINHEeHN .

AMHHBI — OpraHMYecKHe MPOU3BOAHBIE amMmMuaka. Knaccudukanus aMUHOB:
anudaTuyeckue M apoOMAaTHYECKUE, IEPBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue moJiekyl, obmasi GpopMmymna, U30oMepusi, HOMEHKIATypa U (U3UYECKUE
cBOMCTBAa. XMMHUYECKOE CBOWCTBAa anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOICTBA,
ANKWJIMPOBAHUE, B3aUMOJCICTBUE NEPBUYHBIX AMUHOB C a30THCTOM KHCIIOTOM.
Comnu anKuiIaMMOHUSL.

AHWIVH — IPEACTaBUTENIb aMUHOB ApOMATHYECKOTO psiga. CTpoeHUE aHWITUHA.
B3aumHoe BiMsiHUE Tpymnm aToMoB B MoJieKysie aHWinHa. (OcoOeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KadecTBeHHBbIE peakii Ha aHWIMH. CrocoObl
MOJIYYeHHUs] M NpUMEHEeHHe anudarnueckux aMuHoB. [lonmydeHue aHuIMHA U3
HUTPOOEH301a.

AmunokucioTel. HoMeHnknartypa u nzomepus. OTaenbHble TPEACTABUTENN O-
AMHUHOKHCJIOT:  TJIMIMWH, ajnaHuH. @Du3nyeckue CBOMCTBA aAMHHOKHCIOT.
XUMHUYECKHE CBOWCTBA AaMHHOKHCJIOT Kak aM(OTEpHBIX  OpPTraHMYeCKHX
COCJIMHEHUM, peaKius TMOJUKOHJICHCAIUU, OO0pa3oBaHUE TMENTUIHON CBA3M.
buonoruueckoe 3HaueHE aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TENTUIOB.

benku kak mnpupogHble moauMepbl. llepBuyHasg, BTOpUYHAsT M TpPETUYHAA
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENIKOB: THUAPOJH3, ACHATypalus,
KaueCTBEHHbBIC PEAKIIUU Ha OCJIKH.

DKCHEPUMEHTAIbHBIE METOJIbl M3YUYE€HHUs BEIIECTB WU HUX NPEBPAIICHUN:
pacTBOpeHUe OETKOB B BOJE, JCHATypalusi OCJIKOB MPU HArpeBaHUM, I[BETHHIC
peakiuu Ha O€JIKM, pelIeHHe HKCIEPUMEHTAIbHBIX 33jlad 1[0 TeMaM
«A30TCcoAepKallie OpraHuYecKre COeTMHEHUs» U «Pacrio3HaBaHue OpraHMuecKux
COCTUHEHUI.

BbicokoMmoJieKyIsIpHbIE COeTUHEHUS .

OCHOBHBIE TOHSTHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALIAN, CPEAHAS MOJICKYJISIpHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJIMMEPU3ALUS U TTOJTMKOHICHCALIUS.

[Tonumepubie wmatepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJI, MOJIHUMETHIMETAKPWIAT, TOJUKApOOHATHI,
noJimdTUICHTepedTanar). YTunusamnus u nepepadoTKa miacTuKa.

DnacToMepsl: HaTypaibHbII KayuyK, CUHTETHUYECKHUE Kay4yKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHBIN) U CUIIUKOHBI. Pe3nHa.

BosokHa: HaTypanbHbIe (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHBIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CIIELIMAIBHOTO Ha3HAYEHUs (Teduion, KeBJjap,
AIIEKTPOIIPOBOIAIIME TTOJIUMEPHI, OMOpa3naraeMblie MOJIUMEPHI).

OKCIEpUMEHTANIbHBIE METOJbl H3yYEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAKOMJICHHE C 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
KaydyyKOB, pEIICHUE JKCIEpUMEHTAIbHBIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3agaun.

Haxoxxaenue MosiekyJsipHOd (OpMYJibl OpPraHUYECKOrO COCIWHEHHS IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIIINX B €70 COCTAB, HAX0KJACHUE MOJICKYJIIPHOU
(bopMyJIbl OPraHUYECKOT0 COeAMHEHUS 0 Macce (00BEMY) POAYKTOB CrOPAHMUS, TIO
KOJIMYECTBY BelecTBa (Macce, 00bEMY) MPOMYKTOB PEAKIIUU /WM HCXOIHBIX
BEIIIECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIbl OPraHMYECKOrO BEIIEeCTBA Ha
OCHOBE €r0 XMMUYECKHUX CBOWCTB WJIM CIOCOOOB IMOJYYEHUs, ONpPEAeSICHUuEe 10U
BBIX0/1a MPOAYKTa PEAKIINHU OT TEOPETUUECKH BO3ZMOKHOTIO.

MexnpeamMeTHbIE CBA3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHWE KaK OOIIMWX €CTeCTBEHHO-
HAay4YHBIX TIOHSATUW, TaK MW TIOHSITHH, MPUHITBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO LUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBJICHUE, HAYYHBIH (DAKT, TUTIOTE3a,
TEeOpusi, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaiusi, HaOIIOJIEHHe, HW3MEpEHue,
HKCIIEPUMEHT, MOJI€b, MOJIETTUPOBAHHE.

dusnka: Marepus, aToMm, DJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
HSHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DM3UYECKME BEIWYWHBI, CIWHUIBI WU3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buosorusi: kierka, opraHus3M, J3KOcucTeMa, Ouochepa, Metaboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTEepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
dboToCcUHTE3, NbIXaHWE, OETKHU, YTIEBOIBI, XUPHI, HYKICUHOBBIC KHUCIOTHI,
(dbepMEeHTHI.



['eorpadus: mone3Hbie UCKOMIaeMble, TOILTUBO.
TexHOonorus: NHUILEBbIE MNPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IIUTAHUS,
MOIOIIUE CPENICTBA, MATEPUATIBI U3 UCKYCCTBEHHBIX U CHHTETUUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKUU anemMeHT. M3oTonel. CTpoeHue
3JIEKTPOHHBIX 00OJOYEK aTOMOB, KBAaHTOBbIC UHCIA. DHEPreTHUECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukanus XuMrUiecKux 3JeMEHTOB (s-, p-,
d-, f-snementsl). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OpPOUTAIISIM.
DONeKTpOoHHbIE KOH(UTYypallUh aTOMOB 3JIEMEHTOB NEPBOr0—4€TBEPTOTO MEPUOOB
B OCHOBHOM U BO30Y>KIEHHOM COCTOSIHHH, 3JIEKTPOHHBIE KOH(PUIYypalud HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

Ilepuonnueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX DIIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOTO 3akOHA M l[leproanyeckoil cUCTEMBbI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpPHEW CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MIPOCTBIX U CJIIOKHBIX BEILIECTB O IPYIIIAM U IEpUOJaM. 3HaYE€HHUE IEPUOINIECKOTO
3akoHa JI.1. Menpaeneesa.

XuMHYECKasi CBSA3b. BUIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAs,
MeTayuinyeckas. MexaHu3mbl 00pa30BaHUSI KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U JIMHA CBs3U. [[0IpHOCTh, HAPABIEHHOCTH U
HACBIIAEMOCTh KOBAJECHTHOM CBs3U. KpaTHbie cBa3u. BogopoaHasi CBs3b.
MeXMONEKyISIpHBIE B3aUMOAECHCTBHS.

BaJleHTHOCT, M BaJEHTHBIE BO3MOKHOCTHM aTOMOB. CBS3b 3IJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IPUMEPE COETUHEHHM
AJIIEMEHTOB BTOPOTO MEPUOA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHNAX. COCTaB KOMIIJIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBareb, JIMraH[bl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUH.
IToHATHE O KOOPAWHALMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIPHOTO M HEMOJIEKYJSIDHOTO — CTpOE€HUA.  THmb
KPUCTAINIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOWMCTBA BEIIECTB.

[lonsatne o aucnepcHbIx cucremax. MctuHHbie pactBopsl. [Ipencrasienue o
KOJUIOMAHBIX pacTBopax. CrHocoObl BBIpaXKEHUS KOHIEHTPALMH PAaCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAs KOHIEHTpauus. HaceleHHbie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.

Knaccuduxkaius 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIECTB. TpUBUATIBHBIC
Ha3BaHUsSI OTJIEJIbHBIX NIPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



Krnaccudukaius XuMHUECKUX PEaKIUii B HEOPTaHWYECKOW M OPraHUYEeCKOM
XUMUHU. 3aKOH COXPAHEHMSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MpPEBpallCHUs
SHEPIUM MPU XUMUYECKUX peakiusix. TernaoBbie 23pHEKTHl XUMUYECKUX PEaKIUu.
TepMOXUMUYECKUE YPABHEHHUS.

CKopoCTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3fiMyHbIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakiuu. Katains u KaTtalin3aTopsbl.

OOparuMble 1 HEOOpaTUMbIE peakiii. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOTo paBHOBecHsl. DakTOphl, BIMSAIONIME HA TOJO0KEHHUE XHUMHUYECKOIO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYACTBYIOIINX B
peakumu. [Ipunoun Jle [latense.

Onektponutuyeckas aucconuarnusi. CuiibHble W claOble DJIEKTPOJIUTHI.
Crenenp auccounuannu. Cpena BOIOHBIX pPacTBOPOB: KHUCIOTHAs, HEUTpasibHAs,
nienouHas. Bonoponnsiii mokazatens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCJIEHUS.
Okucnutenb M BOCCTAaHOBUTENb. IIpolecchl OKHCIEHHS W BOCCTAHOBIICHHS.
Baxnelmme OKUCIUTENM W BOCCTAaHOBUTENIU. MeToH 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIABOB BEIIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBPALICHUI:
pa3loKEeHWEe TNEpPOKCHUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOpPa, MOJAEIHU
KPUCTANIMYECKUX PEHIETOK, MPOBE/IEHNE PEaKIii HOHHOTO0 OOMEeHa, OTpeieJICHUe
Cpeabl PacTBOPOB C IMOMOIIBIO WHIAMKATOPOB, U3YUYEHUE BIUSHUA Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUYECKOM pEaKIUM U TMOJO0XKEHUE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi Xumusl.

[Tonoxenne HemetauioB B [lepuoandeckom cucremMe XuMHUIECKUX 3JIEMEHTOB
J.1. MenneneeBa 1 0COOCHHOCTH CTPOCHUsI MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJIOB. AJIJIOTPOIUSI HEMETAJUIOB (Ha mpuUMepe KUCIopoaa, cepol, hochopa u
yIJIepoJia).

Bonopoa. Ilonyudenue, ¢usznueckre M XUMUYECKHE CBOMCTBA: PEAKIIMH C
METaJJIaMU U HEMETaJlIaM1, BOCCTaHOBUTENbHbBIEC CBOMCTBA. ['uapubl. ToriBHbIE
AJIEMEHTHI.

["anorensl. HaxoxaeHue B Mpupoje, CMOCOOBI MOMydeHUs, (HU3UYECKHE U
XAMUYECKUE CBOMCTBA. | aloreHoBOAOpOIbl. BaxkHeume KUCI0pOACOAEPKALINE
COENIMHEHUS TaloreHoB. JlabopaTopHble W TPOMBIIUIEHHBIE CIIOCOOBI MOTYyYECHHUS
rajoreHoB. [I[pumMeHeHune rajoreHoB U UX COCIMHEHUI.

Kucnopoa, o3oH. JlaGopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TOJYyYEHUS
KUCI0posia. OU3NYECKMEe U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHUCIOPOAA U
030Ha. OKCHUABI U IEPOKCHUIBI.



Cepa. Haxoxzaenume B TpHpoAe, CIOCOOBI TONYYCHHS, (PU3MUECKHE W
xummudeckue cBoictBa. CepoBogopona, cynbduasl. Oxcupa cepoi(IV), okcun
cepbl(VI). CepHucras v cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB CEpHOM
KHUCJIOTHI. [[pumMeHenne cepsl U €€ COeTUHEHNN.

Azor. Haxoxnenwme B mpupoae, CHocoObl MOMy4YeHHs, (QHU3UYECKHEe U
XUMHUYECKUE CBOMCTBA. AMMHAK, HUTPUbl. OKCHABI a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHenue azora
U €r0 COeIMHEHUI. A30THBIE YJI00pEHHUS.

®ochop. Haxoxnenue B mpupoje, crnocoObl MONydYeHUs, (PU3NUEecKue u
xumudeckue cBoictBa. @ochuasl u dochun. Oxcunsl dochopa, ocdopnas
kucinota u e€ conu. [lpumenenue ¢ochopa u ero coeauHeHuit. docdopHbie
yaoOpeHus.

Yraepoa, HaxoXJIeHHWE B IpUpoAE. AJUIOTPONHBIE  MOIU(UKAIIY.
®dusznyeckue W XHUMHUYECKHE CBOWCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yroiapHas kuciora u €€
colii. AKTUBHPOBAHHBIN Yroiyb, ancopOuus. Dyinepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IpruMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YTIJIEPOAOM, U €ro
COECIMHEHU.

Kpemuuii. HaxoxaeHue B mpupojne, CrnocoObl MOJyYeHHs, (PU3NYECKHE H
xuMuueckue cpoiictBa. Oxcun kpeMHusi(IV), KpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHneHue kpeMHUs U ero coeqnHeHui. CTeks0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxxenne metaimioB B Ilepuoanueckon cUCTEME XUMUYECKHUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DJJIEKTPOHHBIX 000JI0YEeK aTOMOB MeTauioB. OOmiue
dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHEe MEeTa/ioB B OBITY M TEXHHKE.
CruiaBbl METAJLIOB.

DNEKTPOXUMHUYECKUM  PsJl  HampspkeHud  MeTtamioB.  OOmue  crnocoOsbl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIrHUs, MUPOMETAILUTYPIHs,
anekTpoMeramutyprus. [lonsatue o koppo3uum MeramioB. CrnocoObl 3alUThl OT
KOPPO3HH.

OO6mas xapaktepuctuka MmeTawioB [A-rpynmnsl [lepuonuueckoit CUCTEMBI
XUMUYECKHUX dJIeMeHTOB. Hatpuii u kanuii: nmonydenue, GU3ndecKre 1 XUMHUUECKUE
CBOICTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCAMHEHUH.

OOmas xapakrepuctuka MmetaioB IIA-rpynmer Ilepuoanyeckoit cucteMsl
XUMHUYECKUX DBJEMEHTOB. MarHuidi W KajabUui: Tmody4yeHue, (QU3UYECKHE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IMPOCTHIX BEIIECTB M HX COECAUHEHUHU.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHUHMI: TTOTy4YeHue, (PU3NYECKUe U XUMUYECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIECTBA M €ro coeauHeHud. Am@OoTepHbIE CBOWCTBA OKCHAA U
TUAPOKCHUA ATFOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHUS.



OOmass xapakTepucTuka MeTauioB 1o004HbIX moarpynn  (b-rpymm)
[leproanyeckoi CUCTEMbl XUMUYECKUX AJIIEMEHTOB.

du3nyecKue U XMMUYECKHE CBOMCTBA XpoMa M €ro coequHeHuil. OKCuapl u
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomatsl, HX
OKHCJIUTEIbHBIE CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

@u3nyeckue M XHMUYECKHE CBOMCTBA MapraHua M €ro COEAUHECHUMU.
Baxueiimue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranaT kaausi, ero OKUCIUTENbHBIE CBOMCTBA.

Ou3nyYecKue U XUMHUYECKHE CBOMCTBA JKeJe3a U ero coenruHeHuil. OKCUasbl,
rugpokcuasl u conu xene3a(ll) u xeneza(Ill). [Tonydyenue u npuMeHeHue xKene3a u
€ro CILIaBOB.

du3nyuecKrne U XUMUYECKHE CBOMCTBA MeU U €€ coeanHeHui. [lonyuenue n
MPUMEHEHHUE MEJIU U €€ COCUHECHUMN.

[Muuk: monydyeHue, (U3HMUYECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA U TUAPOKCHUIA IUHKA, THIPOKCOKOMIUIEKCHI [IMHKA. [I[pumeHnenune
LMHKA U €r0 COCITNHECHUM.

DKCHEPUMEHTAIbHBIE METOJIbl M3YUYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
U3yueHue oOpaslloB HEMETAIIOB, TOpeHue cephl, Pocdopa, xeie3a, MarHus B
KUCJIOPOJIe, HM3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aMMOICHCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOYXHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M jKelie3a C pacTBOpaMU KHUCIOT U
1IEJI0Y€H, KAYECTBEHHBIC PEAKIIMM Ha HEOPraHWYECKUE aHMOHbBI, KATUOH BOAOPO/Ia
M KaTHOHbl METAJUIOB, B3aWMOJCHCTBUE THUIPOKCUIOB AIIOMUHUS W IIMHKA C
pacTBOpaMH KHUCJIOT U WIEIOYEH, PEIICHUE SKCIIEPUMEHTAIbHBIX 33Ja4 0 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHUS U 5KU3Hb.

Ponp xuMuu B o0ecrieueHuu yCTOMYMBOTO pa3BUTHS uelioBeuecTBa. [lonsaTue
0 HAyYHBIX METOAAX MO3HAHUA U METOAOJIOTUH HAYYHOTO UccieaoBanns. HayuHble
MPUHITUIIBI OPTraHU3aIMi XUMUYECKOTO MPOU3BOJICTBA. [IpOMBINIIEHHBIE CTIOCOOBI
MOJTyYeHHUs] BAXXHEUIIIUX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, MeTaHoua). [IpombllieHHbIE CIOCOOBI MOTYYEHUsI METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEbl U €ro NocaeACTBUs. Ponb Xxumuu B
o0ecreueHnn YHEPreTUYECKOi 0€30MacHOCTH.

XuMusi ¥ 340poBbe uenoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCIIO0JIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XUMUK B pa3BUTUH METULIMHBI.

XuMusl TUIIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBkU. Poiib xuMuu B
o0ecrieueHnH MHIEeBOI 0€30MacHOCTH.



Kocmernueckue u mnapgromepHsle cpeactBa. beitoBas xumus. Ilpasuna
0€30MacHOro UCII0JIb30BaHUS MIPENnapaToB ObITOBON XMMUU B IIOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTENbCTBE: BAKHEUIIUE CTPOUTEIbHBIE MaTepuasbl (LEMEHT,
0eTOH).

XuMust B CEIbCKOM X03siicTBe. OpraHn4ecKrue U MUHEPAIbHBIC YI0OpCHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KPacku, CTEKJIO, KepaMUKa.
Marepuansl g 31€KTpOHUKU. HaHOTEXHONIOTHH.

PacuétHrle 3agaun.

Pacuétpl: Macchl BeniecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WK 00bEMY OJJHOTO U3 YUACTBYIOIIMX B PEAKIIMH BEIIECTB, MacChl
(06BEMa, KoMUecTBa BEIIECTBA) MPOYKTOB PEAKIIMU, €CIIN OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIUHU, €CIIU OJTHO
M3 BEIIECTB [JAaHO B BHJE pPAacTBOpa C ONPEOCIEHHOW MAacCOBOM HOJIEM
PacTBOPEHHOIO BEIIECTBA, MACCOBOW JOJIM U MOJISIPHOM KOHLIEHTPALIUH BEIIECTBA B
pacTBope, JOJIX BBIXOAA MPOAYKTA PEAKLUU OT TEOPETUUYECKH BO3MOKHOTO.

MexrpeaMeTHbIe CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MNpU  HU3yYeHUHM oOmed
HEOPraHW4YeCKOW XUMHUU B 11 Kiacce OCyIIECTBIAECTCS 4€pe3 UCIOJIb30BAHUE KAK
OOLIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK U MOHATUNA, TPUHATHIX B OTAEIbHBIX
IIpeAMETax €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO011e eCTeCTBEHHO-HAYUYHBIC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIW3, CUHTE3, KiacCUu(UKalus, MepuoJIUIHOCTh, HAOII0IEHUE,
WU3MEPEHUE, IKCIIEPUMEHT, MOJEINb, MOJICIINPOBAHHUE.

dusuka: MaTepusi, MUKPOMUP, MAKPOMMUP, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH,
VOH, U30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, DHEPI€TUYECKUN YPOBEHb, BELIECTBO,
TENO, 00BbEM, arperaTHoe COCTOSIHME BELIECTBa, WJCAJIbHBIM ras, (u3nueckue
BEJINYMHBI, €EAUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opranusm, 3KocucTema, ouocdepa, MeTadosIu3M, Makpo- u
MUKPO3JIEMEHTHI, OETKU, XKHUPbI, YIJIEBObl, HYKICUHOBBIE KUCIOTHI, (DepMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U IIOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIe, TOILIUBO,
PECYPCBL.

TexHOoJIOrus: XUMHUYECKasi TPOMBIIIJIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepHralibl, CEIbCKOXO3IUCTBEHHOE NPOU3BOJCTBO, NMHUIIEBAs INPOMBIIIJIEHHOCTb,
dapmaneBTUUeCKas IIPOMBILIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKUX
MpENnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepUajoB, 3JIEKTPOHHAs
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM C CHCTEMHO-AESTEIBHOCTHBIM TOAXOAOM B CTPYKType
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHEro
obmiero 00Opa3oBaHMS BBIACJICHBI CIEAYIOIIME COCTABIISIOIINE: OCO3HAHHE
OOyYalOMIMMHUCS POCCHUHCKON TpaKJAaHCKOW MJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIHHOCTH U CAMOOTIPECIICHUIO; HATMIHE MOTHUBAILIUN K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIeCTBE TMpaBUIaMHd M HOpPMAamMH TIOBEJEHUS; HaJIHIne
IIPaBOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBUTh LEIN U CTPOUTH
YKU3HEHHbIC TUTaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaXKaroT
c(OPMUPOBAHHOCTh OTBITA TO3HABATEILHOW U TPAKTUYECKON EATEIBHOCTH
o0yuaromxcs B MpoLecce pealn3anui 00pa3oBaTeIbHON AESITENbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMera «XUMHUsS»  OTpakaroT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEIHLHONM M MPAKTHUYECKOW JEeATEIbHOCTH
oOyyJaromuxcs B MPOIECce peanu3anuu o0pa3oBaTeIbHON AESATEIbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHMS 00YYaIOUUMHUCS CBOMX KOHCTHUTYLHMOHHBIX MPaB U 00s13aHHOCTEHH,
YBO)XCHUSA K 3aKOHY U TIPABOTIOPSIKY;

OPEJICTAaBICHUS O CONMAIbHBIX HOpMAax M TMpaBWIaX MEXINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM ACSITENTFHOCTH MPHU CO3aHUH YUEOHBIX
MIPOEKTOB, PEIICHUN YUeOHBIX U MMO3HABATEIIBHBIX 33/1a4, BBIMOTHEHUH XUMUYECKUX
OKCMIEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh WM MPUHUMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apTryMEHTBI IPYTUX MPU aHATHN3E PA3TUIHBIX BUIOB YUYCOHON ACATEIBHOCTH;

2) NIaTPHOTUYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHONIICHUS K MCTOPUYECKOMY U HAyYHOMY HACJEIUI0
OTEYECTBCHHON XUMUU;

yBOXEHHUS K TPOIECCY TBOpPUYECTBA B 00JACTH TEOPHUH W TMPAKTUYECKOTO
NPUJIOKEHUSI XHMHH, OCO3HAHHMsI TOTrO, 4YTO JaHHbIE HAYKH €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJICHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPyJa YYEHBIX U IPAKTHKOB,

MHTEpeca 1 MO3HABATEIHHBIX MOTHBOB B MOJIYY€HUH U TIOCIEIYIOIEM aHATN3e
uHGOpPMAITUH O IEPEIOBBIX TOCTIKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUMU;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPAaBCTBEHHOI'O CO3HAHUs, ’TUYECKOTO IIOBEICHHS];

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIEHUE M IOCTYIKH CBOUX TOBApHILEH C
NO3ULMK HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHHUs LEHHOCTEH 370poBOro W 0Oe30macHOro obpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOMtoIeHUs1 TpaBuia 0€30MacHOro oOpalieHus C BEllecTBaMU B OBITY,
IIOBCETHEBHOM KU3HHU, B TPYAOBOM ACATEIBHOCTH;

NOHUMAaHUS LEHHOCTHM MPaBWI HHIWBHUAYAIbHOTO M  KOJJIEKTHUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOKAIOIIMUX 3JOPOBBIO U KU3HU JIOJEH;

OCO3HAHMS TOCHEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpEOIICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEI0BaTEIbCKON
NEeSTENIbHOCTH, OOLIECTBEHHO IIOJIE3HOHM, TBOPUYECKOM M  JOpyrux BUAax
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTepeca K MPaKTHUECKOMY HM3YUYEHHIO MPOQPECcCHil pa3iInyHOToO poja, B TOM
YKCJIE HA OCHOBE MPUMEHEHHMSI IPEIMETHBIX 3HAHUI [0 XUMUMY;

YBaXEHUS K TPYNY, JIIOASIM TPYAa U pe3yJibTaTaM TPYA0BOMU JAESATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHIYaJIbHOW TpPAEKTOPUU
oOpa3oBanus, Oyaymieil mpodeccun u peanu3arii COOCTBEHHBIX KU3HECHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMHUH, UHTEPECOB U
notpedHOCTEH 00111eCTBa;

6) ’K0J10r14eCKOro BOCIMTAHMS:

HKOJIOTHYECKH LEJIECO00Pa3HOr0 OTHOUIEHUS K MPUPOJE KaK HCTOUHHUKY
CYILLIECTBOBAHHUSI )KU3HU Ha 3eMJIE;

NOHMMaHHUs TJI00aJbHOrO XapakTepa SKOJOTMYECKHX IMpoOJieM, BIMSHUSA
HKOHOMHYECKHUX MPOIECCOB Ha COCTOSTHUE PUPOAHON U COLIMAIIBHON CPEJIbl;

OCO3HAHMS HEOOXOAUMOCTH HCIIOJNIb30BAHUS JOCTHKEHUNW XUMHH JUIS
pELIeHHs] BOIPOCOB PALIMOHATIBHOIO MPUPOIOIOIb30BAHUS;



AKTUBHOIO HENPUATUS JCWCTBHM, TMPHUHOCIIIMX BpPEH OKPYXKaArOIIEH
MPUPOJHON cpejie, YMEHHS MPOTHO3UPOBATh HEOJAroNmpHUATHBIE IKOJOTHUYECKHUE
MOCJICACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJMYUsl Pa3BUTOTO IKOJIOTHYECKOr0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATETbHOCTH 3KOJIOTHUYECKOU HaIpPaBJIECHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCS MMM B ITO3HABATEIIbHOW, KOMMYHHKATHUBHOW M COIUAIBHOU
MpaKkTHKe, CIIOCOOHOCTM ¥ YMEHHS aKTUBHO IIPOTHBOCTOSITH HJIEOJIOTHHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH
1 00IIIECTBEHHOMN MPAKTHKH;

MOHUMAaHMUS CHeMUUKA XUMHH Kak HayKd, OCO3HaHUA e€ poiu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIE€JIOCTHOTO
npeACTaBlIeHUs] 00 OKPYKalollleM MHUPE KaK O €UHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHWH TMPOoOJieM COXpaHEHUs
MIPUPOHOTO PABHOBECHS,

yOSXKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOM
IUBUJIM3ALHAN: B €€ TYMaHHUCTUYECKON HAITPABICHHOCTH U BaKHOU POJIM B CO3/1aHUU
HOBOM 0a3pl MaTepHAIbHOM KyJbTYpbl, B pELIEHUU IJIOOANbHBIX MPOOIEM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, DYHEPIreTUUECKOW, MUIIEBON U
HKOJIOTUUECKON 0€30MMacHOCTH, B Pa3BUTHH MEIUIIMHBLI, OOCCIICUCHUH YCIOBUMI
YCIEUTHOTO TPY/1a U SKOJOTUUECKU KOM(POPTHOM KUZHHU KAXKOTO UJIeHa 00IIECTBa;

€CTECTBCHHO-HAYYHOM TPAaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJTyyaeMble 3HAHUS JIJIS aHAJu3a U OOBSICHCHHS SBIICHHM OKPY’KAIOIIETO0 MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUS JIeJIaTh 000CHOBaHHBIE 3aKIIIOUCHHS Ha
OCHOBE HaYUYHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IEJIbIO TOJIYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIb30BaTh XHMHUYECKHE 3HAHUS A
penieHus mpo0eM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpECa K MO3HAHUIO, UCCIIEIOBATEILCKOMN NEATEILHOCTH;

TOTOBHOCTM M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO H
caM0o0Opa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XHUMHUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM Tpy/Ja B pa3au4HbIX chepax nmpodeccruoHaIbHOMI
JESITETbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI



MeranpeMeTHbIE pe3yabTaThl OCBOCHHS IPOrPAMMBI IO XUMHHM Ha YPOBHE
CpeIHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAUMMBIE IS bopMHpOBaHUA  MHPOBO33PEHHS]  OOYy4YarOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAKAIOLIUE
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB IMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIUs, SBICHUE,
IPOLECC, CUCTEMA, HAyUHBIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHUe);

yYHUBEpCaJIbHbIE Y4eOHbIE NEUCTBHS (MO3HABATEIbHbIE, KOMMYHHUKATHUBHBIE,

pEryJISITUBHBIE), o0ecreynBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
T'PaMOTHOCTH U COIIMATILHOM KOMITETECHITH 00YJarOIIHXCS;
CTIOCOOHOCTH 00yJaronuxcs UCTIOJIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHUS B MIO3HABATEIBHOW U COIMAIIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE PE3yJIbTaThl OTPAXAKT OBJIAJCHUE YHHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJATHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA

1) 0a30Bble JJOrHYecKue JAeicTBUSI:

CaMOCTOSITETLHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OmNpeAcisaTh LEJIH JeSITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTaThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BaTh TPH OCBOCHUM 3HAHUN TPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpPHbIC MPU3HAKHU TMOHSITHH M YCTAHABJIMBATh WX B3aMMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS JI1 OOBSICHEHUS OTJAEIbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUU JJIA KjIacCU(PUKAIIMU BEIICCTB H
XUMUYECKUX PEAKIIUH;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3M MEXIYy H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTHh JIOTMUECKUE PACCYXKJECHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTPHBACMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIC) MOJEIH, TPEOOPA30BLIBATh MOJICIBLHBIC MPEACTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) AJIEMEHTa, XUuMHU4YecKas (popMyra, ypaBHCHUE XUMUYECKON peaKIuu
— MpU pelieHuHd Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 3a7ad, MPUMEHSThH



Ha3BaHHbIE MOJEJIbHBIC MPEICTABICHUS JJI BBIABICHHS XapaKTEPHBIX IPU3HAKOB
U3y4aeMbIX BELIECTB U XUMHUUECKHUX PEAKLIHH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIAJ€Th OCHOBAMH METOJOB HAYYHOI'O IMO3HAHMUS BEIIECTB U XUMHUYECKUX
peaKuunii;

(GopMyIUpOBATh LEIH U 3a/1a4H UCCIIEA0BaHNUs, UCTIOIb30BaTh MOCTaBICHHbBIE
U CaMOCTOSTENbHO C(OPMYJIUPOBAHHBIE BOMNPOCHl B KAauecTBE MHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJECTh HAaBBIKAMHU CAMOCTOSTENBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSTENbHO MPOrHO3UPOBATh €ro pe3yibTaT, (popMyIUpoBaTh
0000111€HHS U BBIBOJIbI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITb 00OCHOBAHHBINA OTYET O MPOACIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HWCCIEAOBATENIbCKOM H  MPOEKTHOM
NESTENIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB pEUICHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METOIOB
MO3HAHUS.

3) paGora ¢ ungopmanmei:

OPUEHTHPOBATBHCSI B PAa3IMYHBIX HCTOYHUKAX UHPopManuu (Hay4dHO-
HOMYJISIpHAst JUTepaTypa XMMHMUYECKOTO COJEp)KaHus, CIpaBOYHbIE IOcCOOus,
pecypcebl HTepHeTa), aHanmu3upoBaTh MH(POPMALMIO PA3IMYHBIX BUAOB U (QopM
IpeICTaBIICHNUA, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;

(GopMyIHMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wmHpOpPMAIMK, HEOOXOAUMON JJIS BBINIOJTHEHUS yYEeOHBIX 3ama4
ONPEIECIIEHHOrO TUTIA;

npuoOpeTaTh OMNBIT MCHOJAB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3IN4HbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMYy  TpEACTaBICHUS
uHpopmalimu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCII0JIb30BaTh HAYYHBIN SA3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIeil: NPUMEHATh MEXNpeaMeTHble ((pU3NUYEeCKUe U MaTeMaTHYECKUE)
3HaKH U CUMBOJIBI, (pOpMyJIbl, aOOpEeBHATYPBI, HOMEHKIATYPY;

HCII0JIB30BaTh 3HAKOBO-CUMBOJHNYCCKUEC CPEACTBA HATTIAJHOCTH.

KoMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIEe YUeOHbIe 1eliCTBUA:



3aJaBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1aeMOil TEMbI B X0J1¢ AUAJIOTa U/WIn
JUCKYCCHUH, BBICKA3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHTEJILHO BBINOJHEHHS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOW JEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBIMOJIHEHUH
XUMHUUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIEAOBAHUIO CBOICTB
M3y4aeMBbIX BEIIECTB, peajnu3aiuy yaeOHOTO MPOoeKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yipTaraM NPOBEIEHHBIX HCCIECAOBAHMM MYTEM COIJIACOBAHMUS NO3UIUMK B
X0/1e 00CYXIeHUsI © 0OMEHA MHEHUSIMHU.

PerJIHTI/IBHbIe YHuUBEpPCAJIbHLIC yqeﬁnble HeﬁCTBHHZ

CaMOCTOSITENILHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATENIbHYIO
NeATeNbHOCTh, Onpenensis €€ Lead M 3aJauyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh MPEAJaraéMblii alropuT™M JACHCTBUM MpuU
BBIMIOJJHEHUM Y4E€OHBIX U HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Hauboiee
3G (DEeKTUBHBIN C€rMOCO0 HMX peHieHus ¢ Y4YETOM TOJYyYEeHHUsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIATh CaMOKOHTPOJIb JEATEIHPHOCTH Ha OCHOBE caMoOaHAlW3a |
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI IO XUMUHU HA YTIyOIEHHOM
YPOBHE Ha yPOBHE CpPEAHETO O0IIero o0pa3oBaHusl BKIIOYAIOT ClienupruaecKue s
y4eOHOTO MpeaMeTa « XUMHUs» Hay4YHbIC 3HAHHS, YMEHUS M CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, HHTEPIPETAMHA W TPEOOPA30BAHUIO 3HAHWMA, BHUJIBI JIEATECILHOCTH 10
MOJIYYCHUIO HOBOTO 3HAHUS WM TPUMCHCHHWIO 3HAHWUN B Pa3IMUHBIX YYEOHBIX
CUTYaIUsIX, a TAKXKE B PEATbHBIX KU3HCHHBIX CUTYAIIUSIX, CBI3aHHBIX C XuMue. B
nporpaMme ITI0 XHMHH TIPEIMETHBIC pPE3yJbTaThl MPEJACTABICHBI IO TOJaM
U3YUCHHUS.

10 KJIACC

[IpenmeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHs»
OTPAXKAIOT:

c(hOpMHPOBAHHOCTh TPEJACTABICHUI: O MECTe M 3HAYCHUHU OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOCCIECUYEHHH YCTONYHMBOTO
Pa3BUTHS YEIIOBEUECTBA B PEIICHUHU MPOOJIEM IKOJIOTHUYECKOM, SHEPTETUUECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/JAHUM HOBBIX MATEPUAJIOB,



HOBBIX UCTOYHHUKOB SHEPIHH, B o0ecrieueHnun paloHaIbHOIO
IPUPOJIONOIL30BaHUS, B (OPMUPOBAHUM MHUPOBO33PEHUSI M OOILEH KyJIbTYpbl
4eJI0BEKa, a TAK)KE IKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO
Y IPUPOJIHOM CpEXE;

BJIQJICHUE  CHCTEMOM  XMUMHYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATaIOUINe OHATUSA — XUMUYECKHUI 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAs
obojouka artoma, s-, p-, d-aToMHBIE OpOMTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMma, TUOpUAM3alMs AaTOMHBIX oOpOuTalel, HWOH, MOJEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIIbHOCTD, CTENIEHb OKUCIICHHUS, XUMHUECKast CBSI3b,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBINA CKeleT, (QyHKIIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynisl (pa3BEpHYTbIE, COKpAIEHHBIE,
CKEJIETHbIE), WM30MEpHUsl CTPYKTypHas M IPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhl, TOMOJIOTMYECKUN psIi, TOMOJIOTH, YTIEBOIOPOIbI,
KHCIIOPO- U a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COCIWHEHUS; TEOPHUM, 3aKOHBI
(nepuonuueckuit 3akoH Jl. M. MenneneeBa, Teopus CTPOEHHUS OpPraHMUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalICHHUs] JHEPrUM TPHU XUMHUYECKHX PpEaKlUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHI S3bIK XMMHH, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAIIMe B OCHOBE
NOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH; PEACTABICHUS O
MEXaHU3MaX XHMHUYECKHX PpEaKIHi, TEepMOAUHAMHUYECKHX U KHHETHYECKHX
3aKOHOMEPHOCTSIX MX MPOTEKaHMs, O B3ANMHOM BIIMSTHUM aTOMOB U TPYTIIT aTOMOB B
MOJIEKYyJIaX (MHIyKTUBHBIA U Me30MepHbI 3 dextri, opueHnTanTsl 1 u Il pona);
(dakTonoruyecKkue CBEACHHUS O CBOICTBaX, COCTaBe, MOJYyUYEHUU U Oe30MacHOM
UCTIOJIb30BAaHUU BAXXHEMIIMX OPraHWYECKUX BEIIECTB B OBITY M MPAKTHUECKOH
JeSITeIbHOCTH Y€JI0BEKa, OOLINX HAYYHBIX IPUHIIUIIAX XMMHUECKOT O IPOU3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEepadOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepHbIC MPU3HAKU TOHATHUH,
yCTaHaBIMBATh MX B3aMMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIINE MOHATUS NPU
OIKCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COETUHEHMUI;

c(OPMUPOBAHHOCTH YMEHHIA:

UCTIOJb30BaTh XUMHUYECKYI0 CUMBOJIMKY ISl COCTABICHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBJIATh YPAaBHEHUS XMMHMUYECKHUX pPEaKUUd U PACKpbIBaTh UX CYIIHOCTb:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIbHBIX ~ PEaKIUi  MOCPEJICTBOM  COCTABJICHHMS
AJIIEKTPOHHOTO OallaHca JTUX peaklMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTaBJICHMSI UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



W3rOTABJIMBATh MOJIENIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJIS MIUIFOCTPALMH
UX XMMHUYECKOT'0 U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHHUM: YCTAHABIMBATh MPUHAJICKHOCTh HM3YUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUI0 K OIpPEACIIEHHOMY
KJIacCcy/Tpynmne COEIWHEHHWH, [daBaTb WM Ha3BaHUSA IO CHUCTEMAaTHYECKON
HoMmeHknarype (IUPAC) u npuBOIUTH TpUBHAIbHBIE HAa3BAaHWS IJIs1 OTAEIIBHBIX
MpeICTaBUTENIed OPraHMYEeCKUX BEIIECTB (ITUJIEH, alleTWICH, TOIYOJ, TJIMLEPHUH,
ATUJICHTJIUKONb, (EHOJ, (QopMallbAETUl, areTalbIACTHa, aleToOH, MypaBbHHAas
KHCIIOTa, YKCYCHasl KHCJIOTa, CTEAPUHOBAs, OJIEMHOBAsS, NATbMUTHHOBAS KHCIIOTHI,
TJIMLWH, aJlaHuH, MajbTo3a, (PYKTO3a, aHWIMH, AUBUHWI, U30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

chOpMHUPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XHMHUYECKOW CBSI3U B
OpPraHMYECKUX COEJIMHEHUSX (KOBAJIGHTHAas W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

Cc(OPMUPOBAHHOCTh YMEHHUS NIPHUMEHATH IMOJIOKEHHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bBytiepoBa ais o0bsICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIECTB OT X COCTaBa U CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHHE, PU3NUECKHE
U XMMHYECKHME CBOMCTBA THUIMYHBIX MPEACTABUTENICH pPa3IUYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB: AJIKAHOB, LIMKJIOAJIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAUHEHUN U AMHUHOB,
AMUHOKHUCJIOT, O€NIKOB, yINIEBOJOB  (MOHO-, JHU- M  IOJHCAaXapHloB),
WUIIOCTPUPOBATh ~ IE€HETHYECKYKD  CBSI3b  MEXAY HHMH  YPaBHEHHSIMU
COOTBETCTBYIOIIUX XHMHUYECKUX pEaKIUid C MCIOJIb30BAaHUEM CTPYKTYPHBIX
dopmyr;

c(hOpMHUPOBAHHOCTh YMEHHUS TOATBEPKIaTh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKLIMOHHON CIOCOOHOCTH OPraHUYECKUX COCTUHEHHUM OT
KPaTHOCTH M THUIIA KOBAJIEHTHOM CBA3M (G- U M-CBSA3H), B3AUMHOTI'O BIIMSHHAS aTOMOB
Y TPyII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOIO
ChIpbs (HEPTh, MPUPOIHBIN T'a3, yrojb), COCOOBI €ro NepepadoTKU U MPAKTUIECKOE
IPUMEHEHUE POJYKTOB MEPEepadOTKH;

c(OpPMUPOBAHHOCTh BIIAJICHHUSI CHCTEMOI 3HAHUI O €CTECTBEHHO-HAYUYHBIX
METO/IaxX MO3HaHUS — HAOIIOICHUH, U3MEPEHUHU, MOJICIUPOBAHUH, IKCIIEPUMEHTE
(pea’bHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(OpMHUPOBAHHOCTh YMEHHSI IPUMEHSTh OCHOBHBIE OIEPALlUU MBICIUTEIbHOM
NEATENbHOCTH — aHAJIW3 W CHHTE3, CpaBHEHHE, 00O0OILIEHWE, CHUCTEMaTH3aluIo,



BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€U — JIJIsi U3YUYEHHUS CBOMCTB BELIECTB U
XUMUYECKUX PEAKLINN;

c(hOpMUPOBAHHOCTb YMEHUI: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHSATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MAaTepUaIbHOrO0 EIUHCTBA MHUPA,
WCIIOJIb30BaTh CHCTEMHBIC 3HAHUS MO0 OPTaHWYECKONW XUMUU JUIsl OOBSICHEHHUS U
MIPOTHO3UPOBAHUS ABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpMUPOBAHHOCTb YMEHUM: TPOBOJAUTH PACUETHI IO XUMUUECKUM (hOopMyJiaM
U YPaBHEHUSIM XUMHUYECKUX PEAKIUil C UCIMOJb30BaHUEM (U3UYECKUX BEIUYUH
(macca, 00BEM ra3oB, KOJIMYECTBO BEILIECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PAcu€Thl MO HAXOXKJICHUIO XUMHYECKON (OpMyIbl
BEILIECTBA M0 M3BECTHBIM MACCOBBIM JOJIAIM XMMHUUYECKUX BJIEMEHTOB, MPOAYKTaM
CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHAIIM3UPOBATH U OLICHUBATH
C TO3UIUH  DKOJOTHYECKOM  O€30MacHOCTH  TMOCHEACTBHS  OBITOBOM |
MIPOU3BOICTBEHHOM JIEATEILHOCTH Y€JI0BEKa, CBA3aHHOM € repepaboTKOM BEIIECTB,
WCII0JIb30BaTh MOJYYEHHbIE 3HAHUS JIJIs1 IPUHSATUSI TPAMOTHBIX pelIeHuN mpolieM
B CUTYallUsIX, CBI3aHHBIX C XUMHUEH;

c(hOpPMUPOBAHHOCTh YMEHHUH: CAMOCTOSTENIBHO TUIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyYEHHUE W U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKLIUU YIJIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHCJIOPOJICOJICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad MO pACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpaBUIl
Oe3omacHOro oOpamieHus ¢ BEMIeCTBAMU U JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMyIMpoBaTh II€JIb HUCCIENOBAaHMS, TPEICTABIATH B pazIuyHOM (dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHHIA:

coOJII0/IaTh MpaBuUiIa SKOJIOTMYECKH 11e71eCO00pa3HOTO MOBEJCHUS B OBITY U
TPYAOBOU JEATEIbHOCTH B ILIEJISIX COXPAHEHUS CBOETO 370POBbS, OKpYKaroUIeh
IIPUPOJHOM CpPelbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOTO JICMCTBUS Ha JKUBBIE OPTaHU3MBbI
ONpeAeIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokaszarens [1JIK;

aHAJIM3UPOBATH 11€J€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

chOpMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATH IIEJICHANPABICHHBIA TOUCK
XUMUYECKOW MH(OPMAILIUK B PA3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOil nHpopmanuu, IHTEpHET U Jpyrue), KpUTUYECKU
aHAIM3UPOBATh XUMUUYECKYI0 HH(POpMaIIHIo, TepepadaThiBaTh €€ U UCTOIb30BaTh B
COOTBETCTBHH C ITOCTABJICHHON yueOHOM 3a/1a9ei.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOm@ass M HeopraHuyeckas
XUMUSD» OTPaXKaIOT:

c(hOpMHPOBAHHOCTh TPEJCTABICHUN: O MaTEepUATBHOM EIUHCTBE MUPA,
3aKOHOMEPHOCTSIX M TMO3HABAEMOCTHU SIBJICHUW MOPUPOJbBI, O MECT€ M 3HAYCHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poJi B OOECIEYECHUU YCTOWIUBOTO
pPa3BUTHS, B PEIICHUH MPOOJEM 3KOJOTUYECKOW, DHEPreTHUYECKON U MHUIIEBOM
0€30MacHOCTHU, B PA3BUTUU MEIUIIUHBI, CO3JaHWU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIEUECHUM PAlMOHAJIBLHOIO MPUPOJAOIOIL30BaHUs, B
dbopMHpOBaHWK MHPOBO33PECHHSI W OOMmIed KyJIbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHHUSI K CBOEMY 3J0POBBIO M MPUPOIHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpass  BKJIIOYACT:
OCHOBOIIOJIAral0IIMe NOHATHUS — XUMAYECKUAM AJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBI,
AICKTPOHHAs 000JI0YKa aTtoma, S-, p-, d-aToMHBIC OpOWTAIM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aToMa, TUOpUIM3als aTOMHBIX OpOUTaJeH, HOH,
MOJIEKYJIa, BaJEHTHOCTb, DJICKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCIIEHUS,
XUMHUYECKasi CBsi3b (KOBaJICHTHAs, WOHHAs, METaJUIM4YecKasi, BOJIOPOJIHAs),
KPUCTAJUIMYECKasd PEIIETKa, XUMHYECKash pPEakuus, pacTBOpP, SICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAsT JUCCOLMALMS, CTENEeHb JAHCCOIMAIUU,
BOJOPOJIHBIN TIOKAa3aTelb, OKHUCIMUTENb, BOCCTAHOBHUTENb, TEIIOBOM 3ddexT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUECKON PEaKIIUi, XUMUYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpHs AJNEKTPOJIUTHUUYECKON TUCCOLUALNM, TMEPUOINYECCKUN
3akoH /(.. MeHneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALCHUS SHEPTUU MPU XUMHUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3BIK
XUMUU, MUPOBO33PEHUYECCKHUE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHUSI IPUYUHHOCTU
U CUCTEMHOCTH XMMHYECKUX SIBIICHUI; COBPEMEHHBIC MPEJCTABICHUS O CTPOCHUU
BEIllECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISIPHOM YPOBHSIX;
NPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEAKUHUM, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O XHMHYECKOM pPaBHOBECHUH,
pacTBOpax M JUCIEPCHBIX CHUCTeMax; (PaKTOJIOTHUECKUE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJyYEeHUU U 0€30MaCHOM UCTOJb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BCIIECTB B OBITY M TPAKTUYECKOW JESITEIIBHOCTH YEJIOBEKa, OOIMNX HAYYHBIX
MPUHIUIAX XUMUYECKOTO MTPOU3BO/ICTBA;

c(hOPMUPOBAHHOCTh YMEHUH: BBISIBJISATH XapaKTEPHbIC MPU3HAKU TIOHSTUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OMUCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpAICHUN;



C(OPMUPOBAHHOCTh YMEHHsI HCIIOJIb30BATh XMMMUYECKYI0 CHUMBOJIUKY JJIs
coctaBiieHuss GOpMyJd BELIECTB M  YPAaBHEHMM XHMHMUYECKHX  PpeaKIlui,
cuctematnueckytro HoMeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPEAETATh BAJICHTHOCTh U CTETIEHb OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BHJ XMMUYECKON CBSI3M (KOBAJIEHTHAs,
WOHHAasA, METaJUINYeCKas, BOJOPOJAHAs), THUI KPHUCTALINYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c()OPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILECTB OT
BHUJIa XMMHYECKON CBSI3M W THUIA KPUCTAJUIMYECKOM PEMIETKH, OOMEHHBIH U
JIOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KJIACCU(UIIUPOBATH: HEOPTAHUUECKHUE BEIIECTBA
0 UX COCTABY, XUMUYECKUE PEAKIIMU MO PA3JIMYHBIM MPU3HAKaM (UHCIIy U COCTaBY
pearupyroumx BEUIECTB, TEIUIOBOMY 3(P(PEeKTy peaklnH, U3MEHEHHUIO CTEleHEen
OKHCIJIEHUSI DJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTaju3zaropa U JApyTue);
CaMOCTOSITETILHO ~BBIOMpATh OCHOBAaHUA W KPUTEPUHM IS KJIACCH(PUKALMU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTb YMEHHUSI PACKPBIBATh CMBICI MEPUOIUYECKOr0 3akoHa /I.
N. MenpaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIONLYI0, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

chOpMHUPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XUMHUYECKMX DJJIEMEHTOB II€PBOrO—4ETBEPTOrO MEPUOIOB
[lepuonnueckoir  cucremsl  J.M.  MeHngeneeBa,  UCNOJb3ys  MOHSTHUA
«IHEPreTUYECKHE YPOBHU», «IHEPreTUUYECKHE IMOAYPOBHU», «S-, p-, d-aTOMHbIE
opOUTaIN», «OCHOBHOE U BO30YXKAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHYECKUX JJIEMEHTOB U HUX
CoeMHEHUN 1o mnepuogaM u rpynnaMm Ilepuommueckon cucremsr /[l M.
MeHieneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS MX
AIEKTPOHHBIX 000JI0YEK;

Cc()OPMUPOBAHHOCTh ~YMEHHH: XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMHAYECKUE  CBOMCTBA  BEHIECTB  pA3JIMYHBIX  KJIAcCOB,  IOATBEPKIATh
CYLIECTBOBAHHE T€HETHUYECKOM CBSI3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUM;

Cc(OPMUPOBAHHOCTb YMEHHUS PACKpPbIBaTh CYHIHOCTh: OKHCIHMTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKLUN MOCPEICTBOM COCTaBJICHMsSI 3JIEKTPOHHOTO OajiaHca
TUX pPEAKIUH; peakiuil MOHHOTO OOMeHa MyTEM COCTaBIEHUS HMX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHUW;  pEaKUMM  TUAPOIU3d;  PEaKIUil
KOMILIEKCO0Opa3oBaHus (Ha MPUMEPE TUIPOKCOKOMIUIEKCOB IMHKA U aTFOMUHUA);



chOpMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX pEaKUUi C YYETOM HX DHEPreTHUYECKUX XAPAKTEPUCTHK, XapakTep
W3MEHEHUSI CKOPOCTM XHUMHYECKOW pEeaKIMh B 3aBUCUMOCTH OT Pa3IUYHBIX
(aKTOpOB, a TAKXKE XapaKTEP CMEILIECHUSI XUMUUYECKOTO PaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunumn Jle [llarense);

chOpMHUPOBAHHOCTh yYMEHHUSI XapaKTEPHU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXalMe B OCHOBE IPOMBIIUIEHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe HayyHble TPUHLMIBI XUMHUYECKUX IPOU3BOJICTB; I1€J€CO00pa3HOCTh
MPUMEHEHUS! HEOPTAaHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHs] COOTHOLIECHHUS PUCK-TT0JIb3a;

chOpMHUPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHUM O METOJIaX HAy4YHOIO
MO3HAHUSA SBJICHUM NpPUPOAbl — HAONMIOJIEHHe, H3MEpPEeHHE, MOJCIUPOBAHUE,
AKCTIEPUMEHT (peabHbIN U MBICICHHBIN ), UCTIONB3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUSI IPUMEHSThH 3TU 3HAHUS MPU IKCIIEPUMEHTATBLHOM HCCIICIOBAaHUU BEIIECTB
U s OOBSICHEHWS XMMHYECKUX SIBIICHHUW, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOM AEATEIbHOCTH YEIOBEKA U B TOBCETHEBHOM )KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XMUMHUYECKUX 3HAHHUM C
MOHSATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO MOHUMAaHUS MAaTEPUATBLHOTO €IMHCTBA MUPA;

chOpMHUPOBAHHOCTh YMEHUS TMPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUM «MacCOBasi IOJISI BEIIECTBA B PACTBOPE» U «MOJSIPHASA KOHLICHTPALUS»;
Macchl BellecTBa WK 00bEMa raza Mo M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YUYaCTBYIOIIUX B PEAKIMHU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKkuu; 3Ha4eHUs1 BOJOPOJHOTO MOKa3aTelsl pacTBOPOB KHUCJIOT U IIEJIOYEH C
U3BECTHOW CTEMEHBIO AMCCOLMANMM;, Macchl (00BEMa, KOJIMYECTBAa BEIIECTBA)
MPOAYKTa PEAKIHH, €CIU OJHO W3 MCXOJHBIX BEUIECTB JAHO B BHJIE PacTBOpa C
onpeieIEHHON MacCOBOM 10/l pacTBOPEHHOTO BEIIECTBA WIJIM JIaHO B M30BITKE
(MMeeT mpUMecCH ); TOJIM BhIXOJIa TPOJIYKTa peaKkuu; 00BEMHBIX OTHOLIEHUM Ta30B;

c(hOpMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO TUIAHUPOBATH W MPOBOAWTH
XUMUYECKUH  JKCHEepuMEeHT  (IpPOBEIEHHE  peakiuid  MOHHOTO  OOMeHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTAaBa HEOPTaHWYECKHUX BEIIECTB, ONpE/IEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbIO HWHIUKATOPOB, HM3yYCHUE BIUSHUS
pa3IUyHbIX  (PAKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEakinH, pelieHue
SKCHEPUMEHTANbHBIX 3afad 1o Temam «Mertamne» u  «Hemeramis») ¢
COOJTI0O/IEHEM TIpaBuJI 6€30MacHOr0 OOpalleHus ¢ BEIIeCTBAMU U J1ab0paTOPHBIM
obopynoBanueM, GopMYyJIMPOBATH 1IEJIb UCCIICIOBAHUS, TIPEACTABIATh B PA3IMUHON
dbopme pe3ynbTaThl AKCIOEPUMEHTA, AaHAJU3UPOBaTh M  OLEHHMBATh  HUX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh IMPaBHUIIa TI0JIb30BAHUS XUMUYECKOM
nocyol ¥ JabopaTopHbIM 00OpyAOBaHWEM, OOpalleHHus C BEIIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIIOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIEJIeCO00pa3HOTr0 TIOBEACHHS B OBITY W TPYIOBOMH
JEATEIBHOCTH B LIEJSAX COXPAHEHUsSI CBOErO 3J0POBbs, OKPYKAIOIIECH MPUPOIHOU
Cpelbl W JOCTHXKEHMS €€ YCTOMYMBOIO PAa3BUTHs, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JICMCTBHS HA >KUBBIE OPraHU3MBbI OINPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMmbich nmokaszarens [1JIK;

c(hOPMUPOBAHHOCTh YMEHUMN: OCYILECTBIATh IIEJICHANPABICHHBIA TMOUCK
XUMHYECKON HH(POpMAIMK B pa3IMYHBIX UCTOYHUKAX (HaydHas U yaeOHO-Hay4JHas
JuTepaTypa, CpeacTBa MaccoBoi mHbopMmanun, MHTepHET U Apyrue), KpUTHIECKU
aHAJIM3UPOBATh XUMUYECKYIO HH(GOPMAIIUIO, IepepadaThiBaTh €€ U UCIOIh30BaTh B
COOTBETCTBUH C IMOCTABJICHHON yueOHOM 3a1aueil.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

KoanuyecTBo 4acoB

Ne HanmeHoBaHMe pa3/ieioB U TeM
n/n NMPOrpamMMbI Bceero

Pasznen 1. TeopeTuqecmle OCHOBBI opralmqeucoifl XUMHUH

[IpenmeT oprannueckoit xumuu. Teopus

1.1 CTPOECHUS OPTraHUYECKUX COeMHEHUN A. M. 8
byrtneposa
Uroro no pazaeny 8

Paznen 2. Yraesoaopoanst

[IpenenbHBIC YTIIEBOIOPOIBI — ATKAHBI,

2.1 5
LUKIIOAJIKAHbI

27 HenpenenbHble yrieBogOpOIbI: AJIKEHBI, 14
' QJIKaIUCHBI, aJTKMHBI

23 ApomaTtuyeckue yrieBoaopoabl (ApeHb) 8

24 [IpupoaHbIE HICTOYHUKH YITIEBOAOPOJIOB U UX 4
' nepepaboTKa

2.5 lNanioreHnpon3BOAHBIE YTIIEBOLOPOAOB 4
Hroro no pasaeny 35

Pa3znen 3. Kuciiopoaconep:kaiiue opranu4eckue coeTuHeHHsI

3.1 Cnuptsl. ®enon 11

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTte/ibHbIE

pecypchl

bubmnoreka LJOK
https://m.edso00.ru/d69d{650

bu6mmorexa [JOK
https://m.edsoo.ru/d69df650

bu6mmoreka [IOK
https://m.edso00.ru/d69d{650

bu6mmoreka [IOK
https://m.edso00.ru/d69d{650

bubmuoreka [{OK
https://m.edso00.ru/d69d{650

bu6mmoreka [IOK
https://m.edso00.ru/d69d{650

bubmuoreka [{OK
https://m.edso00.ru/d69d{650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOoHMIbHBIC COCTUHEHUS: alTbJICTH/IBI U
bubmnoreka LJOK

3.2 . Kap06 .C 21 1
keToHbl. KapOoHOoBbIe KUCIOTEL. CI105KHBIE hitps-//m.edsoo.ru/d69d650

3¢upsl. XKupsl

bubmnoreka LJOK

3.3 y 9 1
[ICBOMET https://m.edsoo.ru/d69df650

Hroro no pazneny 41

Pa3nes 4. A3oTcoaepikaniue OpraHu4ecKue coeJHHeHHs

bubmnoreka LJOK

4.1 A LA .b 12 1 2
MHHBL AMHHOKHCIOTBL. bEKH https://m.edsoo.ru/d69df650

Wroro no pazaeny 12

Paspnen 5. BeicoKoOMOJIeKY ASIpHbIE COCIHHEHUS

bu6mmoreka [IOK

5.1 B 6 1
BICOKOMOJIEKYJISIPHBIE COCAUHEHUS hitps:/m.odsoo.r/d69df650

Uroro no pazaeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6


https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMbl

Ne i/

Pasnen 1. TeopeTnueckue 0OCHOBBI XUMUM

Crpoenue atoma. [lepnoanueckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XuMHUYECKUX
snemenToB 1. . MenaeneeBa

12 Crpoenue Bemmectsa. MHorooopasue
' BEIIECTB

1.3 XUMUYECKUE peaKkluu

Hroro no pasaeny

Paznen 2. Heopranuueckasi Xumus

2.1 Hewmerasuibl

2.2 Meranist

Hroro no pazneny

Pa3znea 3. Xumus u :XKu3Hb

Metoapl mo3HaHUS B XUMUAHN. XUMHUA U
JKU3HB

3.1

Hroro o pasaeny

11 KIIACC

Koan4gecTBo 4acoB

Bcero

11

19

39

31

23

54

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(uudgposrie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmorexa [IOK
https://m.edsoo.ru/2dd57124

bubnuoreka [JOK
https://m.edsoo.ru/2dd57124

bubnuoreka [JOK
https://m.edsoo.ru/2dd57124

bu6nuoreka [JOK
https://m.edsoo.ru/2dd57124

bu6mmorexa [IOK
https://m.edsoo.ru/2dd57124

bu6mmorexa [IOK
https://m.edsoo.ru/2dd57f24



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

OBIIEE KOJIJMYECTBO YACOB I10

[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

[Ipenmer u 3HaueHue
OpraHNYeCKON XUMHUH,
MpEACTABICHHUE O
MHOT000pa3u OPraHuYeCcKUuX
COCIMHEHUIN

DJIEKTPOHHOE CTPOCHHE aToMa
yriiepoa (OCHOBHOE H
BO30YKJIEHHOE COCTOSIHUS).
BaneHTHBIE BO3MOXHOCTH
aToMa yriepoja

XHUMHUYECKas CBA3b B
OpPraHUYECKUX COCIMHEHHUSIX.
Mexanu3mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBsI3€i

Teopust ctpoeHus

OPraHUYEeCKUX COCTUHEHUN A.
M. bytneposa

102

Koan4yecTBo 4acoB

Bcero

KoHnTtpoJbHbIe
padoThbI

IIpakTH4eckue
padoThI

Jara
H3YYeHH S

DJIeKTpOHHbIe HH(poBbIe
o0pa3oBaTe/ibHbIE PeCypChl

bu6mmoreka [IOK
https://m.edsoo.ru/3686e6f5

bub6mmoreka [IOK
https://m.edsoo.ru/0Oce6fd4c

but6mmoreka [IOK
https://m.edsoo.ru/8d39f5¢8

bubmuorexa [JOK
https://m.eds00.1ru/9e595cb8



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8

10

11

12

Buaer uzomepun:
CTPYKTYypHa,
MIPOCTPAHCTBEHHAs.
DneKTpoHHBIE Y3PPEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCIMHEHUN

[Ipencrasnenue o
KiaccupuKauu u
cHCTeMaTHYeCcKas
HomeHknarypa (IUPAC)
OpraHUYECKUX BELIECTB

Knaccudukanus peakiuii B
OpraHUYEeCKON XUMHUHU

Cucremarusanusa 1

00001IIeHnEe 3HAHUHA TI0 TEME

ANKaHBI: TOMOJIOTHYECKHI
psin, obmast hopmyia,
HOMEHKJIATypa U U30MEpHs,
JNIEKTPOHHOE U

MIPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJI

(DI/ISI/I‘-ICCKI/IC U XUMHNUYCCKUC
CBOMCTBA aJIKAaHOB

Haxoxnenue aakaHoB B
npupoae. CriocoOsr
MOJTyYEHUs U IPUMEHEHNE
aJIKaHOB

[{ukmoanakanel: o0IIas
(dhopMyIia, HOMEHKIIaTypa U

but6mmoreka [JOK
https://m.eds00.1ru/b0e61661

but6mmoreka [JOK
https://m.edsoo.ru/c212dd21

but6mmoreka [IOK
https://m.edsoo.ru/ba5706aa

bub6mmoreka [IOK
https://m.edsoo.ru/87a37cab

bu6nunoreka [JOK
https://m.edsoo.ru/25a14636

bu6nunoreka [JOK
https://m.edsoo.ru/3137711¢

bubnuoreka [JOK
https://m.edsoo.ru/259b0a5b

but6mmoreka [{OK
https://m.edsoo0.ru/156730d2



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

13

14

15

16

17

18

n30Mepusi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHIX
CBOMCTB, CITIOCOOBI TOTyUEHUS
Y IPUMEHEHUE

Pemenue pacu€rHbix 3a/1a4 Ha
OnpeAeICHUE MOJIEKYJIAPHON
(hopMyJIbI OPraHUYECKOTO
BEIIIECTBA 10 MAaCCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB,
BXOJAIIUX B €r0 COCTAaB.
CucremMatu3anus 1
00001IIcHIE 3HAaHUH 10 TEME

AJKEeHBI: TOMOJIOTHYECKHUM
psa, obmas popmya,
HOMEHKJIATypa, JJIEKTPOHHOE
U IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI.
CrpyKkTypHas ¥ IMC-TpaHC-
N30MEPHsI ATIKEHOB
DU3NYECKUE U XUMUYECKHUE
CBOICTBa ankeHoB. [IpaBuiio
MapkoBHHKOBA

CriocoObI mosryueHust u
IIPUMEHEHHE AJIKEHOB
[IpakTrueckas padorta Ne 1 o
teMe "llonydyenue 3TuneHa u
W3Yy4YEHHUE €ro CBOUCTB"
Pemenue pacu€THbix 3a1a4 Ha
OnpeAeseHuE MOJIEKYJIAPHOU

but6mmoreka [JOK
https://m.edsoo.ru/bf84d8eb

bubmmorexa [JOK
https://m.edsoo.ru/273b0ale

bubmoreka [JOK
https://m.edsoo.ru/21069ccd

bubnuoreka [JOK
https://m.eds00.ru/665dc058

but6mmoreka [{OK
https://m.edso0.ru/0941eed8

bubmuorexa [JOK
https://m.edsoo.ru/e9ea9921



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921

19

20

21

22

23

24

25

26

27

(hopMyJITbI OPraHNYECKOTO
BEIIIECTBA

AJKaIUeHbI: CONPSKEHHBIE,
M30JIMPOBAHHBIE,
KyMYJIUPOBaHHBIC.
OcoOEHHOCTH AJIEKTPOHHOTO
CTPOCHUS

XUMUYECKUE CBOWCTBA
CONPSIKEHHBIX TNEHOB

CriocoObl mosryueHust u
MIPUMEHEHUE aJIKaIUEHOB
ANKWHBI: TOMOJIOTHYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa, 3J1€KTPOHHOE
U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII,
¢u3nveckne CBONCTBA
XUMHUUYecKre CBOMCTBA
AJIKMHOB

KauecTBeHHBIE peaknyu Ha
TPONHYIO CBSI3b

CriocoObI mosryueHust u
MIPUMEHEHUE aJTKUHOB
Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMHYECKON
peakiumn

CucreMaTusanusa 1
000011IeHHE 3HAHUHA I10 TEME

bubnuorexa [JOK
https://m.eds00.ru/04298c0a

bubnuoreka [IOK
https://m.edsoo.ru/e561253d

bu6numoreka [IOK
https://m.edsoo.ru/1aa81660

bu6nmoreka [IOK
https://m.edso0.ru/68bb6ccdc

but6mmoreka [IOK
https://m.eds00.ru/23493a93

bub6mmoreka [IOK
https://m.edsoo.ru/7b1c48da

bubnuorexa [JOK
https://m.edsoo.ru/a6f9alea

but6mmoreka [{OK
https://m.edsoo.ru/5db8e526



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526

28

29

30

31

32

33

34

35

ApEHBI: TOMOJIOTUYECKUHN PS/I,
obmas popmya,
HOMEHKJIATypa. DJIEKTPOHHOE
U IPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJ O€H3011a U
TOJyOJIa, UX (PU3HUECKUE
CBOMCTBA

XMUMHYECKHUE CBOMCTBA
ApPEHOB: PEAKLIUH 3aMEILCHUS

XUMHYeCKHe CBOMCTBA
apCHOB: PEAKIIMH
MPUCOCTUHECHHS, OKUCIICHHE
TOMOJIOIOB O€H30J1a

Oco0EHHOCTH XUMUYECKUX
CBOMCTB CTHPOJIa

Pemenne pacu€THbIX 33124 HA
OIIPEIETICHUE MOJIEKYJIIPHOU
(hOopMyJTBI OPraHUIECKOTO
BEILIECTBA

CriocoOblI osryueHust u
NPUMEHEHHE apEeHOB

I'enetnueckas CBS3b MEXKIY
Pa3IMYHBIMH KJIacCaMu
YIJIEBOJOPOOB

PacuéTel mo ypaBHEHUAM
XUMHYECKUX PEAKIUH.
Cucremaruzanus 1
000011IeHHE 3HAHUHA I10 TEME

but6mmoreka [{OK
https://m.edsoo0.ru/a92a7094

but6mmoreka [JOK
https://m.edsoo.ru/a44alae4

but6mmoreka [IOK
https://m.edsoo.ru/a44alae4d

bub6mmoreka [IOK
https://m.edsoo.ru/d5018a54

bubmorexa [JOK
https://m.edsoo.ru/53461a2¢

but6mmoreka [IOK
https://m.edsoo.ru/6£717d09



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

36

37

38

39

40

41

42

43

44

[Tpuponnsrii ra3. [lonmyTHbie
HeTsIHBIC Ta3bI

KameHHbIi1 yroib 1 IpOyKThI
ero nepepadboTku

Hedtb u ciocobs! eé
nepepabotku. [Ipumenenue
MIPOYKTOB MEePepadOTKH
He(tn

I'enetnyeckas CBSA3b MEXKIY
pa3IMYHBIMU KJIACCAMH
YTIEBOIOPOIOB
l"amoreHoONpPOM3BOAHBIE
YTJICBOJIOPOJIOB: JIEKTPOHHOE
CTpOCHHE; peaKIuu
3aMeIleHNs TadoreHa

JewcTBue menoyuen Ha
raJIOTeHITPOU3BO/THBIC.
BzaunmoneticTBue
JUTAJIOTCHAIKAHOB C MarHUEM
M [TUHKOM

Cucrematu3anus u
0000111eHHE 3HAHUHT 110
pazneny "YrneBonopoasr"
KonTponbhas padbota no teme
"VYraesomopoas"
[IpenenbHbBIE OAHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUI
psn, odmas hopmyia,

bubnunoreka [IOK
https://m.edso00.ru/69b3398b

but6mmoreka [JOK
https://m.edsoo.ru/2119de78

but6mmoreka [IOK
https://m.edso0.ru/82b4d759

but6mmoreka [{OK
https://m.edsoo.ru/20e89122

bu6nunoreka [JOK
https://m.eds00.ru/95¢9¢298

bubnuorexa [JOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

45

46

47

48

49

50

51

52

CTPOCHHE MOJIEKY,
M30Mepus, HOMEHKIIATypa,
kinaccudukanus, pusnyeckue
CBOMCTBA

XUMHUYECKUE CBOUCTBA
MPEACIIbHBIX OJTHOATOMHBIX
CITUPTOB

CrniocoOpl nosty4eHus u
MIPUMEHEHHE OTHOATOMHBIX
CIIHPTOB

[Ipocteie a¢upsi:
HOMEHKJIaTypa U U30Mepus,
0COOEHHOCTH (PU3NYECKUX U
XUMHYECKUX CBOMCTB

MHoOroaroMHble CIUPTHI:
OTUJICHTJINKOJIb U FJII/IIIepI/IH,
nux (1)I/I3I/I‘-IGCKI/IC U XUMHUYECCKHEC
CBOMCTBA

CriocoOblI osryueHust u
NPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB

®eHo: cTpOoeHUE MOJIEKYIIBL,
(u3MUecKre CBOMCTBA.
TokcuuHocTs (heHoma

XUMHYECKHE CBOMCTBA
(dbenomna

CriocoObI mosryueHust u
IpUMeHeHue (eHosa

bu6mmoreka [IOK
https://m.edsoo.ru/26ee34fe

bubnuorexa [JOK
https://m.eds00.ru/484100000000000

bubmoreka [JOK
https://m.edsoo.ru/c2c788b2

bu6nunoreka [JOK
https://m.edsoo.ru/ee4d84aa

bu6nmoreka [IOK
https://m.edsoo.ru/d12e567d

but6mmoreka [{OK
https://m.edsoo.ru/2ce72618

bubmuorexa [JOK
https://m.edsoo.ru/037ca5{9

bubnuorexa [JOK
https://m.edsoo.ru/c77ddf4dc



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c

53

54

55

56

57

58

59

60

[TpakTrueckas padota Ne 2.
Pemenue
9KCHEPUMEHTAIbHBIX 3aj1a4
o Teme "CrupTsl U GpeHosbr"

CucreMarusanus 1
000011IeHHE 3HAHUHA I10 TEME

ANbIETubl ¥ KETOHBI:
3JIEKTPOHHOE CTPOCHHUE
KapOOHUJIbHOU TPYyIIIbL;
TOMOJIOTHYECKHUE PSIBI,
oOuras popmyia, U30MepHs U
HOMEHKJIaTypa

ANbIIETUIB M KETOHBIL:
(u3nyeckue CBOICTBa;
PEaKIy MPUCOCTUHECHHUS

Peaknuu okucineHus u
KaueCTBEHHBIC PEAKIINH
aIbIETHUIOB U KETOHOB

Crioco0b1 nosryueHust
aITb/ICTH/IOB M KETOHOB

OAHOOCHOBHBIE NPeAETbHBIC
KapOOHOBBIE KHCIIOTHI,
O0COOCHHOCTH CTPOCHHUS UX
MOJIEKYII

N3oMepusa u HOMEHKIIaTypa

KapOOHOBBIX KHCIIOT, HX
¢dusnveckue CBONCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/fd0ced09

bubnuorexa [JOK
https://m.edsoo.ru/1810cb9b

bubnuorexa [JOK
https://m.edsoo.ru/b139beaa

bub6mmoreka [IOK
https://m.edsoo.ru/c887425¢

bubmmorexa [JOK
https://m.edsoo.ru/a393baa9

bub6nmoreka [IOK
https://m.edsoo.ru/520d1c51

but6mmoreka [{OK
https://m.edsoo.ru/fecOb113

bubmuorexa [JOK
https://m.edso0.ru/700cc87b



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b

61

62

63

64

65

66

67

68

XUMHYECKHE CBOMCTBA
MPEACIIBbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT

OcoOeHHOCTH CBOICTB
MYpPaBbUHOM KHCIIOTBHI.
MHoroo6pa3ue KapOOHOBBIX
KHCIIOT

OCco00OCHHOCTH CBOMCTB:
HEIpeIeIbHBIX H
apoMaTHYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX,
THAPOKCHKAPOOHOBBIX
kucnot. [IpencraBurenu
BBICIIUX KapOOHOBBIX KHCIIOT

[TonsATHE O MPON3BOIHBIX
KapOOHOBBIX KUCIIOT

CrniocoOsl nosty4eHus u
pUMeHeHHe KapOOHOBBIX
KHCIIOT

CrnoxxHbie 3UpBHL:
TOMOJIOTHUECKHI PsijI, 00Ias
dbopmya, uzomepus u
HOMEHKJIaTypa

DU3NYECKUE U XUMUYECKUE
cBo¥icTBa 3(hupoB

Pemenue pacu€THbix 3amau:
M0 YPaBHEHHUIO XUMUYECKOM
peakuuu, Ha OnpeeeHre

bu6mmorexa [IOK
https://m.edsoo.ru/40e6e0e9

bubnuorexa [JOK
https://m.edsoo.ru/bb31be71

bu6mmoreka [IOK
https://m.edsoo.ru/83a08773

bub6mmoreka [IOK
https://m.edsoo.ru/0d162d9d

bu6nunoreka [JOK
https://m.edsoo.ru/7¢065¢9d

bu6nunoreka [JOK
https://m.edsoo.ru/adfffe6d

bubnuoreka [JOK
https://m.edsoo.ru/ad6b94b2



https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2

69

70

71

72

73

74

75

MOJIEKYJISIPHON (OpMYJIBI
OpPraHMYECKOTO BEIIECTBA
[IpaxTuyeckas padota Ne 3.
Pemenue
IKCTIEPUMEHTAJIBHBIX 33724
o Teme "KapOoHoBbIE
KUCIOTHI. CiioxHbIe 3Pupb"

JKupsr: ctpoenue,
¢bu3nvecKre 1 XUMHYECKHUE
CBOMCTBA (THAPOIIH3)

Oco0eHHOCTH CBOICTB
YKUPOB, COJEPIKAIIUX OCTATKU
HETpeebHBIX KUPHBIX
KUCH0T. JKupsl B IpUpoie

Mbl1a KaK COJINA BBICIINX
KapOOHOBBIX KHCIIOT, UX
Motoiiee aercteue. [lonstue
0 CHHTCTHYECKHUX MOIOIIUX
cpeactBax (CMC)
I'eneTnueckas cBI3b
YIJIEBOAOPOJOB U
KHUCJIOPOJCOAEPKAIIUX
OpraHUYECKUX BEIIECTB
Pacuérsl o ypaBHEeHUsIM
XUMHYECKUX PEAKIUI

CucreMaTuzamnus u
000011IeHHE 3HAHUHA I10 TEME

bubnuoreka [JOK
https://m.edsoo.ru/486671fb

bu6nunoreka [JOK
https://m.edsoo.ru/al9¢5b98

bu6nunoreka [IOK
https://m.edso00.ru/b0331922

bu6nunoreka [JOK
https://m.eds00.ru/3¢566565

bubmuorexa [JOK
https://m.eds00.ru/56790c96

bubmuorexa [JOK
https://m.edsoo.ru/f8eaf2eb



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
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83

OO6mras xapakTepucTruKa
YIJIEBOOB M KilacCU(UKanus
YTJIE€BOIOB (MOHO-, IU- U
noJiucaxapusbl)
Mounocaxapuabl: pu3nueckue
CBOWCTBA U HAXOXKJECHUE B
IpUpoe

[IpuMeHeHue rioKo3sl, €€
3HAa4YCHUC B
KHU3HECACATCIIbHOCTHU
opraHusma

Hucaxapupl: caxaposa,
MaJIbT032a U JaKTO3a.
Haxoxnenue B mpupojie u
MPUMEHEHUE TUCAXAPUJIOB

[Tonucaxapuael: ctpoeHue
MaKpOMOJIEKYJI, pU3HUECKue
M XUMHYECKHE CBOMCTBA,
MIpUMEHEHHE

[TousTue 00 HCKYCCTBCHHBIX
BOJIOKHAaXx

Perienune pacueTHbIX 331249 Ha
OTIPEJICIICHUE JTOJH BBIXO/1a
MPOYKTa PEAKIUU OT
TEOPETUIECKH BO3MOKHOTO
Cucrematu3anus u
0000111eHHE 3HAHUHT 110
pasaeny

but6mmoreka [{JOK
https://m.edsoo.ru/7a9693al

but6mmoreka [IOK
https://m.edsoo.ru/b4bdda2d

bubnuoreka [JOK
https://m.edsoo.ru/5e61122d

bubmorexa [JOK
https://m.edsoo.ru/eb0384e7

bu6nunoreka [JOK
https://m.edsoo.ru/72a04508

but6mmoreka [IOK
https://m.edso00.ru/6216e766

but6mmoreka [{OK
https://m.edsoo.ru/7fde47ef

but6mmoreka [IOK
https://m.edsoo.ru/08d4364c



https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
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Kontponbnas paboTa mo Teme
"Kucnopoaconepxaniue
OpraHUYecKue coequHeHus"
AMUHBIL: KJTaccupUKaIms,
CTPOCHHE MOJIEKYI, 00IIIast
dhopmyna, uzomepusi,
HOMEHKJIaTypa U (pu3ndeckue
CBOMCTBA

XUMHUYECKUE CBOMCTBA
annpaTUIECKUX aMUHOB

AHWJIMH: CTPOCHHE AHWIIUHA,
0COOEHHOCTH XUMHUYECKUX
CBOWCTB aHWJIMHA

CriocoObl mosryueHust u
NpUMEHEHHE aTU(aTHIECKUX
AMHHOB

AMUHOKHCIIOTBI:
HOMEHKJIaTypa ¥ U30Mepus,
¢u3nveckue CBONUCTBA.
OtnenpHBIE IPEICTABUTENH O-
AMUHOKHCIIOT

XHUMHYECKHE CBOMCTBA
AMUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUCHIUE
amuHokuciior. CuHTe3 U
TUAPOJIH3 TIENTUIOB

Benku Kak IpUpoTHbBIC
MOJIMMEPBI; CTPYKTYPbI
OEJIKOB

bu6mmorexa [IOK
https://m.edsoo.ru/42c6678¢

bu6mmoreka [IOK
https://m.edsoo.ru/efa7e6ca

bubnuorexa [JOK
https://m.edsoo.ru/1bc5¢f80

bu6nuoreka [JOK
https://m.edsoo.ru/39¢d21f1

bu6nmoreka [IOK
https://m.edsoo.ru/eal 38763

but6mmoreka [IOK
https://m.edsoo.ru/d1773e80

but6mmoreka [IOK
https://m.edsoo.ru/77df705a

but6mmoreka [{OK
https://m.eds00.ru/429¢9899



https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
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XUMHYECKHE CBOMCTBA
0O€eJIKOB

AzoTtcoaepikaiiue
TETEPOLUKINIECKUE
coequHenus. HykiienHoBbie
KHUCJIOTBI: COCTaB, CTPOCHUE U
Ouosornueckas pojb

[IpaxTuyeckas padota Ne 4.
Pemenne

IKCTIEPUMEHTAJIBHBIX 3374
1o Teme "A30TcoaepKalie
OpraHUYeCKHUE COCTMHEHU"

[IpaxTuyeckast padora Ne 5.
Pemenne
IKCTIEPUMEHTAJILHBIX 337124
no Teme "Pacno3naBaHue
OpraHUYeCKUX COCTMHEHUI"

KonTponbHas padbota no teme
"A3oTcoepKalne
OpraHNYeCKHe COCTMHEHU"

OCHOBHBIE TTOHSITUS XUMHUHU
BBICOKOMOJICKYJISIPHBIX
COCIUHEHHI B METOIbI UX
CHHTE3a —IOJIMMEPU3aUs U
MOJIMKOHICHCAITHS

[lmactmaccel. YTunuzanus u
nepepaboTKa MiIacTuKa

bubmuorexa [JOK
https://m.edsoo.ru/6237306d

bubnuoreka [JOK
https://m.edsoo.ru/521d1431

bu6nunoreka [JOK
https://m.edsoo.ru/8e3c02d1

bub6mmoreka [IOK
https://m.edsoo.ru/bde3fdf6

bub6mmoreka [IOK
https://m.edsoo.ru/ce561bc7

bubnunoreka [JOK
https://m.edsoo.ru/7aa63ebd

bubnunoreka [JOK
https://m.edsoo.ru/82242e0f



https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
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DJ1acTOMEPBI: HATYpPaIIbHBIN
CUHTETUYECKUE KayuyKH.
Pe3una

BouiokHa: HatypanbHbIE,
HNCKYCCTBCHHEIC,
cunternyeckue. [lommumepot
CHEIHaIbHOTO Ha3HAUCHUS

[IpakTuyeckas padora Ne 6.
Pemenne
IKCTIEPUMEHTAJIBHBIX 3374
no Teme "Pacno3naBanue
IIACTMACC U BOJIOKOH"

O060061eHne 1
CHUCTEMaTH3aIUs U3YYEHHOTO
Marepuaia 1mo TeMe
"BricOKOMOJNEKYIIIpHbIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB
10 ITPOIT'PAMME

102

bu6mmorexa [IOK
https://m.edsoo.ru/246103ec

bubnuorexa [JOK
https://m.edsoo.ru/5963a601

bubnnorexa [JOK
https://m.edsoo.ru/3aebd77a

bub6mmoreka [IOK
https://m.edsoo.ru/6a22ble8



https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KUIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX s1I€P.
XUMHYECKUH dieMeHT. M130TOIIbI

CtpoeHue 371eKTPOHHBIX 000JI04eK
aTOMOB, KBaHTOBBIE YHCIIA

Krnaccudukanus XuMHIecKux
3JIEMEHTOB (S-, p-, d-, f-37eMeHTHI)

Pacrnipenienenuie 31€KTpOHOB 110
aTOMHBIM OpOUTAISIM

DJeKTpOHHBIE KOH(DUTYpaIUn
aTOMOB 3JIEMEHTOB B OCHOBHOM H
BO30YKIEHHOM COCTOSTHUU

DNeKTpOHHBIE KOH(UTYpAIIH HOHOB.
DIIEKTPOOTPHULIATETBHOCTh

[Iepronnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYeCKuX dyiemeHToB 1. 1.
MenpeneeBa, CBsI3b C COBPEMEHHOM
TEOpUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB
XUMUYECKHUX DJIEMEHTOB U
00pa3zyeMbIX UMH MPOCTHIX U

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYCeHUS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/59cl 12ee

bubmnoreka LJOK
https://m.edsoo.ru/b4d9fffa

bubmuoreka [JOK
https://m.edsoo.ru/61294af9

but6mmoreka [IOK
https://m.edsoo.ru/f5750fe

bu6mmoreka [IOK
https://m.edsoo.ru/8149e846

bu6mmorexa [JOK
https://m.edsoo.ru/a0764b24

bub6mmorexa [JOK
https://m.edsoo0.ru/16957¢01

bub6mmorexa [JOK
https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
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CJIOXHBIX BEIIECTB TI0 TPyIIaM H
eproIam

Cucremarusamnus 1 00001IeHNE
3HAHUH I10 TeME

Bunsl xumMndeckoiu CBSI3M.
Mexanu3mbl 00pa3zoBaHUs
KOBAJIEHTHOU CBSI3U. BonopoaHas
CBA3b. MEeXMOJIEKYJIISIpHBIE
B3aMMOJCHCTBHUSA

BasleHTHOCTB U BaJICHTHBIC
BO3MOXXHOCTH aTOMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C
UX T€OMETPUYECKUM CTPOCHUEM

[IpencraBiaeHust 0 KOMILUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

BCHIGCTBEI MOJICKYJIAPHOTO U
HCMOJICKYJIIPHOI'O CTPOCHHUA. Turer
KPpUCTAJUINICCKUX PCUICTOK U
CBOICTBA BEIIECTB

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
[IpencraBneHune 0 KOJIOUTHBIX
pacTBopax

HctrHHEBIE pacTBOPHI: HACHIILICHHBIE
Y HEHACBIIIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatst

CriocoObl BbIpaXeHUsI KOHLIEHTPAIIIH
pacTBOpOB

bu6mmoreka [JOK
https://m.edsoo.ru/8fad2942

bu6mmoreka [JOK
https://m.edsoo.ru/5a8072af

bu6mmoreka [IOK
https://m.edsoo.ru/3d2¢ca093

bu6mmoreka [IOK
https://m.edsoo0.ru/8c66b12a

bu6mmoreka [IOK
https://m.edsoo.ru/el167635b

bu6mmoreka [IOK
https://m.edsoo.ru/da2¢70e4

bu6morexa [JOK
https://m.edsoo.ru/e9ccdd8d

bubmuoreka [{OK
https://m.edsoo.ru/328e653a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
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Pemrenne 3a1a4 ¢ MCOAL30BaHUEM
noHATHUH "MaccoBas J0JIA
pacTBOpEHHOrO BenecTa',
"MoJsipHasi KOHUEHTpaus'"

Knaccudukamnmst 1 HOMEHKIaTypa
HEOPraHWYECKUX BEILECTB

Cucremaruzanus u 00001eHue
3HAHUI 110 TEME

KonTponbHas pabora no temam
"Crpoenue atoma. [leprognueckuii
3akoH u [lepuoanueckas cucrema
XUMUYeCcKuX djiemeHnToB 1. Y.
Menneneena", "CtpoeHue BeliecTna.
MHoroo6pasue BemiecTs"

Knaccudukanus Xumuaeckux
peakIuil B HEOPraHU4EeCKON 1
OpraHUYEeCKON XUMHH. 3aKOH
COXPAHEHHUS MacChl BELIECTB; 3aKOH
COXPAaHEHHUS U NPEBPAIICHUS SHEPTUU
MIPU XUMUYECKHX PEAKIHIX

TemnoBbie 3G EKTH XUMUYECKHX
peakuuii. Tepmoxumuyeckue
ypaBHEHMUSI

Brrunciienus o ypaBHEHHSIM
XUMHYECKUX PEAKLUI U
TEPMOXUMHYECKUM YPABHEHHUSIM

CKOpOoCTh XMMHMUYECKOH peakliuu, €€
3aBUCHUMOCTD OT Pa3JINYHBIX
¢akropoB. Katanus u kataau3aTopbl

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

bu6mmorexa [JOK
https://m.edsoo.ru/bf9e108d

bu6mmoreka [JOK
https://m.edsoo.ru/8d2c6a3a

bu6mmoreka [IOK
https://m.edsoo.ru/70a60aa4

bu6mmoreka [JOK
https://m.edso00.ru/6335cdd2

bubmuoreka [JOK
https://m.edsoo.ru/d1db86da

bubmuoreka [{OK
https://m.edso00.ru/87b13954



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
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31

32

33

34

['oMoreHHbIe U reTeporeHHbIE
peakuuu

[IpakTuyeckas padora Ne 1 o Teme
"BrusHue pa3nuyHbIX GaKTOpOB Ha
CKOPOCTb XUMUYECKOM peakuu"

OO6partumeble U HEOOpaTUMBbIE
peakuuu. XMMHU4YECKOE paBHOBECUE

[IpakTrueckas padora Ne 2 o Teme
"BnusiHue pa3nuyHbIX (GaKTOpOB Ha
I10JIO)KEHNE XUMHUYECKOTO
paBHOBeCHS"

SHGKTPOJII/ITI/I‘IGCKBJI Jucconuanus.
CunbHbIE U c1a0bIe QJICKTPOJIUTHI.
Crernenb JUCCOoHaln

Honnoe mpoussenenne Boasl. Cpena
BOJHBIX PacTBOPOB. BogopoaHsIii
nokazatenb (pH) pactBopa

I'mpaponus coneit. Peakiuu,
MIPOTEKAOIKE B PAaCTBOpax
JNEKTPOJIUTOB

[Ipaxtuyeckas padora Ne 3 o Teme
"XUMHYECKHE PeaKlui B pacTBOpax
3JEKTPOIUTOR"

OKUCIUTEITHLHO-BOCCTAHOBUTEIHHEIE
peakuuu. BaxxHeniye OKUCIUTENN U
BOCCTAaHOBUTEIN

Merton 37eKTpOHHOTO (3JIEKTOHHO-
HOHHOTO0) OayaHca

bu6mmorexa [JOK
https://m.edsoo.ru/1facaldl

bu6mmoreka [IOK
https://m.edsoo.ru/3095219b

bu6mmoreka [IOK
https://m.edsoo.ru/3bf34el7

bu6mmoreka [IOK
https://m.edsoo.ru/5f766bdf

bub6mmorexa [JOK
https://m.edsoo.ru/3966ca89

bub6mmoreka [JOK
https://m.edsoo.ru/09d5a9bd

bubmuoreka [{OK
https://m.edsoo.ru/2e3daeb0

bu6mmoreka [IOK
https://m.eds00.1ru/56226060

bu6mmorexa [JOK
https://m.edsoo.ru/fb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
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44

DJIEKTPOIIN3 PAaCTBOPOB U PaCILIaBOB
BEIIICCTB

Pemenne 3a/1av pa3JIMYHbIX TUIIOB

Pemenne 3a/1av pa3JIM4YHbIX TUIIOB

Cucremaruzanus U 00001IeHNEe
3HAHWH 10 TeMe "XuMHUYecKue
peakuun"

KonTponbhas pabota no teme
"Xumudeckue peakuun"

[TonoxeHre HEMETaLJIOB B
[Tepronnueckoit cucreme
XUMUYECKUX djiemeHToB 1. Y.
MenzeneeBa u 0COOCHHOCTH
CTpOCHHS BX aTOMOB. Du3mueckue
CBOMCTBa HEMETAJIJIOB

Annotponusi HEMETaIoB (Ha
puMepe KUCIopoia, cepsl, hocdopa
U yTIeposa)

Bonopon: nmonmyuenue, puandeckue u
XUMHYECKHE CBOMCTBA. ['napuabl

["ayioreHsl: HAXOXKJIEHUE B PUPOJIE,
CHOCOOBI OMy4YeHUs!, PUINIECKUE U
XUMHUYECKHE CBOMCTBA

lNanorenoBonopoasl. Baxknenue
KHCJIOPOJICOACPIKAIITNE COCTUHEHUS
rajJloreHoOB

bu6morexa [JOK
https://m.edsoo.ru/93fb97d2

bu6mmorexa [JOK
https://m.edsoo.ru/5a859d16

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

bubmnoreka LJOK
https://m.edsoo.ru/c161eb85

bu6mmorexa [JOK
https://m.edsoo.ru/a8a0a930

bu6mmoreka [JOK
https://m.edsoo.ru/8ca2dcad

bu6mmoreka [JOK
https://m.edsoo.ru/ef92¢91¢

bubmuoreka [{OK
https://m.edsoo.ru/0aa8f613

bu6mmoreka [IOK
https://m.edsoo.ru/4e223795

bu6morexa [JOK
https://m.edso0.ru/6b3255e6



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
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JlaGopaTopHbIe ¥ TIPOMBIIIICHHBIS
CIOCOOBI MOJTYyYCHHUSI TaJIOTEHOB.
[IpuMmeHeHne rajJoreHoB U ux
COCJIMHEHHU

[IpakTuueckas pabora Ne 4. Pemenue
HKCHEPUMEHTAIbHBIX 33134 110 TEMe
"T"astorensr"

Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHbIE CIIOCOOBI
MOJTyYeHUS, PU3HIECKUC U
XUMHUYEcKHe cBorcTBa. O30H.
[IpumeHeHue KUCIO0pOia U 030HA

OKcHIbl ¥ IEPOKCHUIBI

Pemenne 3a/1av pa3JINYHbIX TUIIOB

Cepa: HaxOKI€HUE B IPUPOJIE,
CHocoObI OTy4YeHUs!, PUINIECKUE U
XUMUYECKHUE CBOKCTBA

CepoBoaopoi, cyabhusl

Kucnoponconepxamue cCoeJMHEHUS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCIIOTBI

[Ipaktudeckast pabora Ne 5. Pemenue
HKCIEPUMEHTAIBHBIX 33134 110 TEMe
"Cepa u €€ coenquneHus"

A3OT: HaAX0XJICHHE B IPUPOJIC,
CIOCOOBI OJyUYEHUs!, PUINYECKUE U

bubmnoreka LIOK
https://m.edsoo.ru/6971aca4

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

bu6mmorexa [JOK
https://m.edsoo.ru/c8abc36a

bu6mmorexa [JOK
https://m.edsoo.ru/5¢8816a0
bu6mmoreka [IOK
https://m.edsoo.ru/2b6d8b4b

bu6mmoreka [IOK
https://m.edsoo.ru/46afael6

bu6mmoreka [IOK
https://m.edsoo.ru/7¢875999

bu6mmoreka [IOK
https://m.edsoo.ru/8cfa2548

bu6mmorexa [JOK
https://m.edsoo.ru/0afb05¢e4

bub6mmorexa [JOK
https://m.edsoo.ru/badd2255



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
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XHMHYECKHE CBOMCTBA. AMMUAK,
HUTPHUBI

Kucnoponcoaepkaiiue coeTMHEHUS
azoTta. OCOOCHHOCTH CBOICTB
a30THOM KHUCIOTHI

[Ipumenenue azota u ero
coeMHeHu. A30THbIE y100peHus
®dochop: HaxOkKIEHHE B IPUPOJIE,
CHOCOOBI OMyUYeHUs!, PUINIECKUE U
XUMHUYecKue cBoiicTBa. Docuabl u
¢bochun

Oxkcubl pocdopa,
dhochopconepxkamue kucaoTel. Conu
(dhocdopHOIi KHCTOTHI

[Ipumenenue pocdopa u ero

coenuHeHn. @ocopHbie y100peHHs

IIpaktuyeckas pabora Ne 6. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"A3zoT 1 pochop u ux coenuHeHU"
VYraepon: HaxoXAEHUE B IPUPO/IE,
JJIOTPONHbBIE MOAU(DUKAIIUHY;

(u3nuecKre U XUMUYECKUE CBOMCTBA,

IIPUMEHEHHE

Oxcun yrnepoza(Il), okcun
yriepona(IV), yroasHas kucinora u
e€ conu

Pemenue 3amau Pa3JINYHBIX TUIIOB

bu6mmorexa [JOK
https://m.edsoo.ru/e2965afe

bu6mmoreka [IOK
https://m.edsoo.ru/129f5059

bu6mmoreka [IOK
https://m.edsoo.ru/9a6b43ec

bu6mmoreka [IOK
https://m.edsoo.ru/c7a2d429

bu6mmorexa [JOK
https://m.edsoo.ru/a218070a

bu6mmoreka [JOK
https://m.edsoo.ru/8175ac3f

bubmuoreka [{OK
https://m.edsoo.ru/1eb1919¢

bu6mmoreka [IOK
https://m.edsoo.ru/dba58adf

bu6mmoreka [IOK
https://m.eds00.ru/6029b609



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
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66

67

68

69

70

71

72

73

Kpemuuii: HaxokIeHUE B IPUPOJIE,
CIoCcOObI MOJTy4eHHUsI, PU3NUECKHE U
XMMHYECKHE CBONCTBA

Oxcup kpemuusi(1V), kpemHueBas
KHCJIOTa, CUJINKAThI

[IpumeHeHre KpeMHUS U €T
coegunenuii. CTEKIIO, eTo
HOJIy‘IeHI/Ie, BHUJIBI CTCKJIAa

Pemenue 3aa4 pa3sIMYHbIX TUIIOB

Cucremaruzanus u 00001eHue
3ganui mo reme "Hemeramnsr"

KontponbHas paboTa mo Teme
"HemeTtamier"

AHanu3 pe3yabTaToB KOHTPOJIbHOM
paboTHI, KOPPEKITHS OMINOOK

[TonoxxeHue MeTaIOB B
[Iepuonnueckont cucreme
XUMHUYECKHX 3JIEMEHTOB.
Oco0OeHHOCTH CTPOEHUS
ANEKTPOHHBIX 000J0YEK aTOMOB
METaJlJIOB

OO6mue Guznueckre CBOMCTBa
MeTaiuioB. [[pumMeHeHre MeTasioB B

OBITY U TEXHUKE

Crnnasel MetaioB. Kopposus
METaJJIOB

bubmnoreka LJOK
https://m.edsoo.ru/143558ab

bu6mmorexa [JOK
https://m.edsoo.ru/3170e7b1

bubmnoreka LJOK
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

bu6mmoreka [JOK
https://m.edsoo.ru/b6241801

bu6mmoreka [IOK
https://m.edsoo.ru/6e864db5

bu6mmoreka [IOK
https://m.edsoo.ru/d0484c76

bubmuoreka [JOK
https://m.edsoo.ru/2b7¢9510

bub6mmoreka [JOK
https://m.eds00.ru/9839¢c16¢

bub6mmorexa [JOK
https://m.edsoo.ru/51dac9d3

bubmuoreka [{OK
https://m.edso0.ru/42b872¢e3



https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
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76

77

78

79

80

81

Pemenue 3amau Pa3JINYHBIX TUIIOB

DIIEKTPOXUMHUYECKUH Psif
HanpspKeHud MeTamioB. Oo0mue
CHOCOOBI TOJTYYEHUS] METAJIOB

OO6mras XxapakTeprucTUKa METAJIOB
[A-rpynns [Tepronueckoit CUCTEMBI
XUMHYECKUX AJIeMeHTOB. HaTpuii u
Kanuii: monyuyeHue, pusndeckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN

OO6m1as XxapakTeprucTUKa METAIIOB
ITA-rpynms [Tepuoanueckoit
CHCTEMBI XHUMHUYECKHX DJIEMCHTOB.
Marnuii 1 KaJbLUi: [TOJTy4YEHHUE,
(u3nuecKre U XUMUYECKUE CBOMCTBA,
MIPUMEHEHHUE MTPOCTHIX BEIIECTB U UX
COCTUHEHUN

JKEcTkoCTh BOABI U CIOCOOEI €8
yCTpaHEHUS

AOMUHUI: TIONTy4YeHHE, PU3NUECKHe
Y XUMHUYECKHE CBOMCTRA,
MIpUMEHEHUE

AmMdoTepHbIe CBOMCTBA OKCHIA U
THIIPOKCHUIA ATFOMHUHUS,
THJIPOKCOKOMIUICKCHI aTFOMUHHS, UX
MPUMCHCHHE

Pemenne 3aaa4 pas3sIM4YHbIX TUIIOB

bu6mmoreka [IOK
https://m.edsoo.ru/e3de37b6

bu6mmoreka [IOK
https://m.edsoo.ru/94eb377a

bubmnoreka LJOK
https://m.edsoo.ru/e12c¢26b3

bu6mmoreka [IOK
https://m.edsoo.ru/7¢3e49c0

bu6moreka [IOK
https://m.edsoo.ru/c74bfaec9

bu6mmoreka [IOK
https://m.edsoo0.ru/0e79b266

bu6morexa [JOK
https://m.edsoo.ru/5d12d318



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
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87
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[IpakTrueckas padota Ne 7. Perenue
HKCHEPUMEHTAIbHBIX 33134 110 TEME
"Mertauiel I1aBHbIX oArpymnmn"

OO6mras xapakTeprucTUKa METAIIOB
no6ounbIx noarpynn (b-rpymnm)
[Tepronnuueckoit cucTemsl
XUMHUYECKHX 3JIEMEHTOB

dusznueckre 1 XUMHUYECKHE CBOMICTBA
XpoMa M €ro COeIMHEHUM, X
MIPUMEHEHUE

Baxwuelime coelMHEHNs MapraHia.
IIepmanranar xanus, ero
OKHCJIMTENbHBIE CBOUCTBA

duznyeckre 1 XUMHUUECKHE CBOMCTBA
JKeJie3a U €ro COSIMHEHUH.
[TonydyeHnue v NpUMEHEHHE CILIABOB
)Kenesa

dusnueckue 1 XUMUYECKHE CBOMCTBA
MeIH U €€ COeIMHEHUM, UX
MIPUMEHEHHE

dusnyeckue ¥ XMMIUECKIE CBOMCTBA
LIMHKA U €r0 COeIUHEHHUH, X
npuMeHeHue. [ napoKCOKOMILIEKCHI
LIMHKA

[TpakTrueckas padota Ne 8. Permenue
JKCIIEPUMEHTAIBHBIX 3a1a4 110 TEME
"MeTtaniel MOOOYHBIX MOATPYyTI"

Pemenne 3aaa4 pas3IM4YHbIX TUIIOB

bubmnoreka LJOK
https://m.edsoo.ru/27a4af43

bu6mmorexa [JOK
https://m.edsoo.ru/610d7431

bu6mmorexa [JOK
https://m.eds00.ru/9911bef3

bu6mmoreka [JOK
https://m.eds00.ru/039d69¢8

bu6mmoreka [IOK
https://m.edsoo.ru/1b7{8741

bu6mmoreka [IOK
https://m.edsoo.ru/2bc0f954

bu6mmoreka [IOK
https://m.edsoo.ru/b1f2beal

bu6mmorexa [JOK
https://m.edsoo.ru/a6e352ea

bu6mmorexa [JOK
https://m.edsoo.ru/a8b83d&3



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
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O0001IeHNEe U CHUCTEMAaTU3ALIHS
M3YYEHHOTO MaTepuasa 1o TeMe
"MeTambr"

KonTponbhas pabota no teme
"MeTaymb"

AHanu3 pe3ysbTaToB KOHTPOJIbHOU
paboThI, KOPPEKIIHS OIIUOOK

Posnb xuMuu B obecrieueHrn
YCTOMYUBOTO PA3BUTHUS

yenoBedecTBa. IlonsaTue o HAayYHBbIX

METOJaX UCCICAOBaHUs BEIICCTB

HayuHble npuHIMITEI OpraHu3aluu
XMMHUYECKOTO IPOU3BO/ICTBA.
[IpomblnIeHHBIE CITOCOOBI
MIOJIy4YEHHUS BaKHENIIINX BEIIECTB

XUMHUYECKOE 3arpsi3HEHUE
OKPY’KaloIlle Cpebl U €ro
MOCJIEICTBUS

XHMHUS U 310pOBbE YEIOBEKA.
JlexapcTBEHHBIE CpPEACTBA

Xwumus nuiny. Pons xumun B
o0ecIIeueHNH MUIIEBON
0e30macHOCTH

KocMmernueckue u napgproMmepHbie
cpenctBa. beitoBas xumus
XWUMUA B CTPOUTEIIHCTBE.

Baxwueiiime cTpouTenbHbIE U
KOHCTPYKIIMOHHBIE MaTepUabl

bubmnoreka LJOK
https://m.edsoo.ru/e91fe975

bu6mmorexa [JOK
https://m.edsoo.ru/83f63ea3

bu6mmoreka [IOK
https://m.edsoo.ru/9ebff2fd

bu6mmoreka [IOK
https://m.eds00.ru/080fe 110

bu6mmoreka [IOK
https://m.edsoo.ru/2e45a44f

bub6mmorexa [JOK
https://m.edsoo.ru/9f11bf51

bub6mmoreka [JOK
https://m.edsoo.ru/a6552721

bubmuoreka [{OK
https://m.edsoo.ru/1f7b5bd2

bu6mmoreka [IOK
https://m.edsoo.ru/da42d5a9

bu6mmorexa [JOK
https://m.edso0.ru/61¢69003



https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003

XHUMHS B CEIBCKOM XO3SIICTBE.
101 Opranuyeckue 1 MUHEpaJIbHbIE
ynoopeHus

102 CucreMarusanus 1 00001IeHAE
3HAHUI 110 TEME

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

bubmnoreka LJOK
https://m.edsoo.ru/fd39587d

bu6mmorexa [JOK
https://m.edsoo.ru/db979¢70



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

ITPOBEPAEMBIE HA ETD 110 XUMHUU TPEBOBAHUA K
PE3VJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon

NMPoBePSIEMOro
TpeOoBaHUs

1

1.1

1.2

IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHs OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbI CpPeTHEr0
0011ero o6pa3oBaHus

BJ'Ia,I[eHI/Ie CHCTEMOM XUMHUUECKUX 3HaHPII>i, KOTOpasA BKIOYaCT:

OCHOBOMOJIAralouue MOHATHS (XUMHYECKUH DSJEMEHT, aToM,
M30TOIBI, JJEKTPOHHAs 000J0YKa aroma, s-, p-, d-dJIEKTPOHHBIE
opOHTaT aTOMOB, OCHOBHOE M BO30YXIEHHOE COCTOSHHUE aToMa,
HOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEILHOCTD, CTEIEHb
OKHCJICHUS, XMMHUYECKasl CBSI3b (G- U T-CBS3b, KPATHBIE CBS3H),
rudpuan3anusi aTOMHBIX OpOWTaNel, KpUCTAJUIMYEcKas pelérka,
MOJIb, MOJSIpHAas  Macca, MOJISIpHBIA  00BEM,  MoOJsIpHAs
KOHIIGHTpALUs,, pacTBOpbl (MCTUHHBIC, AMCIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATHL, YTIIEPOAHBIN CKENEeT, GyHKIMOHATIbHAs TPYIa,
paauMkai,  U30Mepbl,  CTPyKTypHas  ¢opMmysa,  U30Mepus
(cTpykTypHas, reoMeTpu4YecKas (umc-, TpaHCU30MEpPHS),
TOMOJIOTMYECKUN psJl, TOMOJIOTH, YTJIEBOJOPOAbI, KHUCIOPOI- U
a30TcoJieprKallie COeIMHEeHHsI, OMOJIOTMYECKN aKTHUBHBIE BEIIECTBA
(yryieBompl, KHUPbI, OETIKK), MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCTUHEHUsI, KPEKUHT, PU(POPMHHT, THIIBI
XMUMUYECKHX peaKkil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, IK30- U
SHAOTEPMUUYECKHE, PEaKIMM HOHHOrOo OOMeHa, TOMO- U
reTeporeHHpie, oOpaTMMblE W HEOOpaTHMBIE),  PacTBOP,
AJEKTPOJIUTHI, HEINEKTPOIUTHI, SJIEKTPOIUTHUECKAs TUCCOLMALINS,
CTENEHb AMCCOLUAINH, OKUCINUTEND, BOCCTAHOBUTEID, dJIEKTPOIIN3,

CKOPOCTb XHUMHYECKOM p€aKkunun, XUMHYICCKOC paBHOBeCI/IC)

TEOPUU U 3aKOHBI (TEOpHs] XMMHUYECKOTO CTPOEHUSI OPraHUYEeCKUX
BemectB  A.M.  bBytmepoBa, Teopus  AIEKTPOJIUTHYECKOH
nuccounanuu, llepmonnueckuit 3akon .M. MenaeneeBa, 3akoH
COXPAaHEHHs MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK
XUMHH, MHUPOBO33PEHUYECKUE 3HAHMs, JIeKallie B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XMMHMYECKUX SIBJICHUIA,
COBPEMEHHBIE MPEICTABICHUS O CTPOSHUU BEIIECTBA Ha aTOMHOM,

MOJIEKYJISIPHOM U HaJMOJIEKYJIIPHOM YPOBHSX



1.3

1.4

1.5

2.1

2.2

3.1

3.2

4.1

4.2

4.3

MNpCaACTaBICHUA 0 MEXaHHU3Max XUMHNYCCKUX peaKHHﬁ,
TCPMOANHAMHUYCCKUX W KHUHCTUYCCKHUX 3aKOHOMCPHOCTAX HX

MMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTEMAX

(baKTOJIOFI/ILIeCKI/IC CBCIACHUA O CBOﬁCTBaX, COCTaBC, IMOJYYCHHUU U
0€30IIaCHOM  MCIIOJIb30BAHMH Ba)KHEHUIIMX HECOPTaHUYCCKUX U
OpPraHn4€CKuX BCIICCTB B 6BITy u HpaKTH‘IGCKOfI JACATCIIBHOCTH

YCIO0BCKa

oOuiye Hay4dHble NPUHIUIB XMMHYECKOIO IPOU3BOACTBAa (Ha
IIpUMepe NIPOU3BOJACTBA CEPHOM KHUCIIOTHI, aMMHaKa, METAHOJA,

nepepaboTKu HeQTH)
CchopMupoBaHHOCTb YMEHUH BBISABIIATD:

XapakTepHble IMPU3HAKK M B3aMMOCBS3b HW3YUYEHHBIX IIOHATUH,
MIPUMEHATHh COOTBETCTBYIOIIME MOHITHS IIPU OMUCAHUU CTPOCHUS U
CBOWCTB HEOPraHMYECKUX M OpPraHMYeCKHX BEHIECTB M HX
MPEBPALLECHUI

B3aHUMOCBS3b ~ XHUMHWYECKMX  3HAHUM C  TOHATHUSIMH  H
NPEJCTaBICHUAMU JPYTUX MPEeIMETOB Uit 0ojiee OCO3HAHHOTO
MOHUMAHUS W OOBSICHEHHS CYHIHOCTH MaTEpHUaIbHOTO €IWHCTBA
MHpa

ChopmupoBaHHOCTH YMEHHSI UCIIOJIB30BATD:

HAanMMCHOBAHUA XUMHUYCCKHUX COCI[I/IHCHI/Iﬁ MCKAYHApPOOAHOT'O COrO3a
TeopeaneCKoﬁ u HpI/IKJIa)]HOﬁ XUMHU U TPUBHUAJIBHBIC Ha3BaHUSA
BCHICCTB, OTHOCAIIUXCA K HU3YYCHHBIM KjlaCCaM OPraHMYCCKUX H

HCOPTaHNYCCKUX COE€IUHEHUI

XUMHUYECKYIO CHUMBOJIUKY TUISL COCTaBJICHUS bopmyn
HEOPraHMYeCKUX BEIIECTB, MOJIEKYJIAPHBIX M  CTPYKTYpPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) OPMYJT OpraHUUECKHUX

BEIIIECTB
CdhopmupoBaHHOCTH YMEHHUS KIIACCUPHUITUPOBATE:

HEOPraHWJIEeCKHE BEIIECTBA, CAMOCTOSTEIIFHO BBIOMPATh OCHOBAHUS H
KPUTEPUU LTS KITACCH(PUKAITUH U3yIaeMbIX XUMUIECKAX 00HEKTOB
OpraHMYeCcKHEe BEIIECTBA, CAMOCTOSTENILHO BBHIOMPATh OCHOBAHUS WU
KPUTEPUU JUTS KITacCH(PUKAIIIH U3yYaeMbIX XUMUYECKUX O0BEKTOB
TI0 PA3TTMYHBIM MPH3HAKAM (YHCITY W COCTaBY PEarHpyIOIIHX BEIICCTB,
TerioBoMy 3(QekTy peaxiuu, W3MEHEHHIO CTEIeHEH OKUCICHHUS

3JICMCHTOB, O6paTI/IMOCTI/I pCaknum, y49aCTruro KaTaJ'II/I3aTOpa)



7.1

7.2

7.3

8.1

8.2

10

10.1

CpopMUpPOBAaHHOCTP YMEHHUSI  XapaKTEPH30BaTh  DIIEKTPOHHOE
CTpOCHHE aTOMOB (B OCHOBHOM M BO30YKIEHHOM COCTOSHHH) U
MOHOB XMMHUYECKHX 3yieMeHToB 1 — 4 mepuomos Ilepuoamueckoit
cuctembl J[.MI. MeHneneeBa W HMX BaJCHTHbIE BO3MOXHOCTH,
UCIIONIBb3Ysl  MOHATUS  S-, p-, d-dJEKTpPOHHBIE  OpOUTaNH,

SHEPreTUYECKUE YPOBHU

ChopmupoBaHHOCTE ~ YMEHUSI  OOBACHATH  3aKOHOMEPHOCTH
W3MEHEHHUS CBONCTB XMMHUYECKUX JJIEMEHTOB U O0pa3yeMbIX HUMU

COEIMHEHU 110 TepuoiaM U rpyIiam

C(l)OpMI/IpOBaHHOCTB YMCHUA COCTABJIAITH YPABHCHUA XHUMUUCCKHUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

OKHCIHNTCIBbHO-BOCCTAaHOBHUTCIIbHBIX pCaKHI/Iﬁ IMoCpCaACTBOM

COCTaBJICHUS JIEKTPOHHOIO OajlaHCa ITUX peaKLuil

YPAaBHEHMsI PEAKUUN pPa3IUYHBIX THUIIOB; IIOJHBIE U COKPALLEHHBIC
YpaBHEHUsI peaklUUid HMOHHOIO OOMEHa, Y4YHMTHIBas YCJIOBUS, IpU

KOTOPBIX 3TH PCaKIMU UAYT JO0 KOHIIA

peaKIuii THAPOIIH3a, PEAKIIM KOMITJIEKCO0Opa3oBaHus (Ha mpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U ATFOMUHHUS )
ChopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

Ha KOHKPETHBIX NPUMEPAX XapaKTep 3aBUCUMOCTH PEaKIMOHHOU
CMOCOOHOCTH OPraHMYECKUX COCTUHEHHUH OT KPaTHOCTH W THIA
KOBQJIEHTHOM CBSI3U (G- U M-CBSI3U), B3aUMHOI'O BJIMSHUS aTOMOB U
IpyIN aTOMOB B MOJIEKYJIaX, a TaKXKe OT 0COOEHHOCTEN peanu3aluuu

PA3INYIHBIX MEXaHHU3MOB ITPOTCKAHU A peaKuHﬁ

XapaKTCPHBIC XUMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

OKCIICPUMCHTAMU U 3alTUCIMU ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKLII/Iﬁ

ChopmupoBaHHOCTE ~ YMEHHS  XapaKTEepH30BaTh COCTaB U
Ba)KHEMIIME CBOMCTBA BELIECTB, IPUHAICKAIINX K ONPEICITIEHHBIM
KJlaccaM W TpyNMaM COEIUHEHHH (MpOoCThle BEIIECTBA, OKCHIBI,
THAPOKCHJIBI, COJH; YTIAEBOAOPOMBI, TPOCThIE 3(PUPHI, CHUPTHI,
(eHOIbI, aNbIeTHIbl, KETOHBI, KapOOHOBBIC KHCIOTHI, CIOXHBIC
3(UPBL, JKUPBI, YTIEBObI, aMUHBI, AMUHOKHCIIOTHI, OSITKH)
ChopmupoBaHHOCTH YMEHHS MTPOBOJIUTH PACUETHI 10 XUMUISCKUM
(dbopMyiaM U ypaBHEHHUSIM XUMHUYECKHUX PEAKIUN C UCTIOIB30BaHUEM
(bu3MYECKUX BEINYHH:

Maccel (00bEMa, KOIMYecTBa BEUIECTBA) MPOAYKTa PEaKIMH, €Cld

OJTHO M3 MCXOHBIX BEIIECTB JIaHO B BUJIE PACTBOPA C OMPEICTIEHHOM



10.2
10.3
10.4
10.5

11

12

13

14

MacCOBOM JI0JIEH PAcTBOPEHHOTO BEHISCTBA WJIM JAaHO B H30BITKE

(MmeeT mpuMecH)

MaccOBOM WM 00BEMHOM TOJIH, BBIX0/1a MMPOJYKTA PEAKLIUU
TEIUIOBOTO AP deKTa peakiuii

00BEMHBIX OTHOIICHUH ra3oB

10 HAXOXKJCHUIO XMMUYECKOH (pOPMYIIbI BEIIECTBA

BJ'IaI[eHI/Ie CHUCTEMOM 3HAaHUH O MCTOAAaX HAYYHOTO IIO3HAHUMA
SIBJICHHUI IIpupoAbl, HCIOJB3YEMBIX B CCTCCTBCHHBIX HAYyKax H
YMCHUC TMNPUMCHATL OTH 3HAHHUA TIPpH OSKCIICPHUMCHTAJIbHOM
HCCIICAOBAaHUMNU BCIICCTB U JJIA OOBSICHEHHS] XUMHUUYECKUX HBHCHI/II;'I,
UMeromux MECT0O B MpHUPOAC, HpaKTquCKOﬁ ACATCIIbHOCTH

YCJIO0BCKa U B HOBCCI[HGBHOﬁ KHN3HU

C¢hopMHPOBAaHHOCTb YMEHUS IIPUMEHATH (MCIIOIb30BaTh) 3HAHUS O
COCTaBe W CBOMCTBAX BEILIECTB JJISi SKCIIEPUMEHTAJILHOW MPOBEPKU
TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEHN MPOTEKAHUSI XMMUYECKHX
peakuii ¥ MPOrHO3UPOBAHMS BO3MOXKHOCTEM MX OCYIIECTBIICHMS;
CUCTEMHBIE =~ XUMHMYECKME  3HAHUS  Juld  OOBACHEHUS WU
[IPOTHO3UPOBAHMS  SIBIICHUM, HMEIOINIMX ECTECTBEHHOHAYYHYIO
MIPUPOJLY; JUTSA IPUHSATHS TPAMOTHBIX peIIeHHH MPoOJIeM B CHUTYyalusIX,

CBSI3aHHBIX C XMMHEH

ChopmupoBaHHOCTE ~ YMEHHUS  IUIAHUPOBATH U MPOBOJUTH
XUMHYECKHI OJKCIepUMEHT (TIOMyuYeHHE U U3YYCHHE CBOWCTB
HEOPTraHUYECKUX M OPTaHUYECKUX BEIIECTB, KAUECTBECHHBIC PEAKIIUU
VTJIEBOJOPOAOB PA3IUYHBIX KIACCOB M KHCIOPOACOACPIKAIINX
OpPraHn4€CKuUX BCUICCTB, PCUHICHUC SKCIICPHUMCHTAJIBHBIX 3ajJia4 I10
pacro3HaBaHUIO HEOPTaHMYECKUX W OPraHWYeCKUX BEIIEeCTB) C
COOJIIOJICHHEM TIpaBWJI 0€30IacHOTO OOpalleHHs C BEUIECTBAMHU H
J1a00paTOPHBIM o0opyI0BaHNEM; dbopmyIupoBaTh enu
WCCIICIOBAHUS; TPEJCTABISATh B PasIUIHON (opMe pe3ylbTaThl

OKCIICPUMCHTA, aHAJIU3UPOBATb U OUCHUBATH UX JOCTOBCPHOCTH

C¢hopMHPOBAaHHOCTh YMEHHUSI OCYIIECTBIIATH  IleJICHAIPaBICHHbIH
MIOUCK XMMHYECKOW HHPOpPMAlMM B pa3lIWYHbIX HCTOYHHMKAX
(HayuyHas M ydeOHO-Hay4Has JMTEpaTypa, CpeICTBA MacCOBOU
uHpopMaluu, cetb IHTEpHET U ApyrHe), KpUTUIECKH aHATU3UPOBATh
XUMHUYECKYI0 MH(pOPMAIHIO, IepepadaTeiBaTh €€ U UCIOIb30BATh B

COOTBETCTBUH C TIOCTaBJICHHOW y4eOHOM 3amaueit
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ChopMUpOBaHHOCTh YMEHUS TPOTHO3UPOBATh, AHAIM3HPOBATH W
OLIEHUBATh MH(OPMAIMIO C MO3UIMIA IKOJIOTUIECKON 0e30macHOCTH
MOCTIC/ICTBUIT  OBITOBOM ¥ MPOW3BOACTBEHHOW JAEATEIBHOCTU
YeNioBeKa, CBA3aHHOM C repepaboTKoN BelecTB; ChOPMUPOBAHHOCTh
YMEHHI OCO3HaBaTh ONMACHOCTh BO3/ICUCTBUS HA KUBBIE OPTaHU3MBbI
ONpENENEHHBIX BEUIECTB, MOHUMAsl CMBICI IOKA3aTeNs MPeaeabHON
JOMTyCTUMOW KOHIIGHTPALUK, W TOSICHATh Ha MPUMEpPax CIIOCOOBI
YMEHBIICHHSI M TPEIOTBPALICHUS HMX BPEIHOTO BO3JICUCTBUS Ha

OpraHus3M 4CJIOBCKa

HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA
EI'D 11O XUMHUHAN

Kon

1.1

1.2

1.3

1.4

1.5

1.6
1.7

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

TeopeTnuecknue OCHOBBI XUMUHU

Crpoenne  BemectBa. CoBpeMeHHass MOJENb  CTPOEHHMSI  aTroMma.
Pacnpenenenue 37eKTPOHOB 110 YHEPTETUUECKUM YpoBHIM. Kitaccudukarms
XUMHUYECKHUX 3J1eMEHTOB. OCOOEHHOCTH CTPOEHUS SHEPreTUYECKUX YPOBHEH
aTOMOB (s-, p-, d-anemeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS

aTOMOB. DJIEKTPOHHASI KOH(PUTYpalus aroMa. BaeHTHBIE SJIEKTPOHBI

Ilepuonnueckas cucrtema xuMuueckux osnementoB J[.M. Menpaeneena.
®usnueckuit cmbich [lepuoanueckoro 3akona .M. Menaeneesa. [Ipuunnsb
M 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB 3JIEMEHTOB M UX COCIMHEHHH IO
nepuojiaM M rpynmnam. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB MPOCTHIX
BEIIIECTB, BOJOPOAHBIX COCTMHEHHM, BHICIITUX OKCHIOB U THAPOKCHJIOB
BaneHTHOCTB. DneKTpoOoTpuIaTENbHOCTh. CTENEHb OKUCIEHUS

Bunelt xumuueckoil cBA3M (KOBaJeHTHAas, WOHHAs, MeTaJJIM4eckKas,
BOZIOPOJHAs) M MeXaHu3Mbl €€ o00pa3oBaHUs. MEXKMOIECKYJISIPHBIE
B3aUMOJICHCTBUs. BelecTBa  MOJIEKYJISPHOTO M HEMOJEKYJSPHOIO
cTpoeHus. THUIbl KPUCTALTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILECTB OT TUNA KPUCTAININYECKON PEIIETKU

Xumuyeckass peaknus. Krnaccudukanus XUMUYECKHX  peakuuid B
HEOPraHWYECKOM W OpPraHUYeCKOM XHWMHHU. 3aKOH COXPaHEHUsS MacCChl

BEILIECTB
CkopocTb peakium, €€ 3aBUCUMOCTb OT Pa3In4YHbIX (PAKTOPOB

TernoBbie 3 (HeKTh XUMUYECKUX peakiuil. TepMOXUMHYECKUE YpaBHEHHS



1.8

1.9

1.10

1.11

1.12

1.13

2.1

2.2

23

24

2.5

3.1

3.2

OOpartumble peakuuu. XUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLUIUNE HA

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle Ilarense

SHGKTpOHI/ITH‘-IeCKaSI Jucconuanus. CunbHble U cla0bie SJICKTPOJIUTHI.
Cpe;[a BOIOHLBIX pPACTBOPOB BCUICCTB: KHUCJIIAA, HeﬁTpaHBHaﬂ, mcjiouyHasd.

Crenens aucconuanuy. Peakuuu noHHOro ooOMeHa

I'mpponus coseii. MonHoe npousBeneHue Boabl. BoropoaHblil noka3arTens

(pH) pacTtBOpa

CnocoObl  BbIpaXXEHHsS] KOHIEHTPAllMd pAcTBOPOB: MaccoBas  JIOJIA
pacTBOPEHHOTO BEIIECTBA, MOJISIpHAs KOHLEHTpalusa. HachllieHHblE |

HEHACBIIICHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucramuioruaparsl

OKHCIIUTEITEHO-BOCCTAHOBUTEIILHBIE pCaKkuuu. HOBG)ICHI/IG B€IICCTB B

cpenax ¢ pasHbIM 3HaueHHueM pH. MeTobl 35eKTpoHHOro OaiaHca
DNeKTpoIIn3 pacTBOPOB U PaCIIIABOB COJIEH
OCHOBBI HEOPraHUYECKON XUMUU

Knaccudukarus HEOPraHUYECKUX COCIMHEHUM. Homenkiatypa

HCOPTaHNYCCKUX BCUICCTB

XUMHUYECKHUE CBOMCTBAa BaXKHEUIIMX METAUIOB (HATpUM, Kalui, KalbLUMH,
MarHuii, ATFOMUHUH, IMHK, XpOM, JKeJIe30, Me/lb) ¥ UX coequHeHui. O0rue

CII0COOBI IMOJIYYCHUA MCTAJIJIOB

XUMHUYECKHE CBOMCTBA BKHEHITMX HEMETALIOB (TajJOr€HOB, CEPhI, a30Ta,
dochopa, yriaepoga u KpPEeMHHS) W HX COCIWHEHUU (OKCHIOB,
KHCJIOPO/ICOIEPIKAIINX KHCIIOT, BOJOPOIHBIX COSTUHEHHI)

I'eneTnueckas cBsI3b HEOPTaHNYCCKUX BEIICCTB, MPUHAAICKAINX K

Pa3JIMIHBIM KJIacCaM

#H#HHPar#H# I nenTnUKaLsT HEOPTAaHUYECKUX coeinHeHn. KadecTBeHHbBIE

pEaKIuu Ha HEOPraHMYECKHUE BEIIECTBA U NOHBI
OCHOBBI OPraHUYECKON XUMHUH

OcCHOBHbBIE TOJOXEHUS TEOPUHM XHMUYECKOTO CTPOEHUS OPraHUYecKUX
coenuHeHnii A.M. bymiepoBa. VYriuepoiaHslii CKEIET OpPraHu4ecKou
MoOJIeKyJibl. KpaTHOCTh XMMHYECKOM CBSI3U. S- U P-CBA3U. Sp3-, sp2-, Sp-
rudopuan3au  opOuTaei aToMOB yIJIepoaa. 3aBHCHMOCTh CBOWMCTB
BEILIECTB OT XUMHUYECKOI0 CTPOEHUS MOJIEKYJI. I'oMouoru. ['omonornueckuit

psan. M3omepus u uzoMepsl

[Tonstne o ¢QyHkauoHaNBEHOW Tpynmne. OpueHTauuOHHbIE APPEKTHI

3aMECTHUTEIIEN



3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

[IpencraBienue o kiaccupuKaluu opraHMueckux Bemiects. Homenknarypa
OpPraHUYeCKUX COCIMHEHUH (cucremaTrhyeckas) 1 TPUBHAIbHBIC HAa3BaHUS

Ba)KHEHIINX Hpe,Z[CTaBI/ITeﬂeﬁ KJIaCCOB OPIraHUYCCKUX BCHICCTB

CBO6OHHOpaZ[HKaHLHBIﬁ U HOHHBIM MEXaHU3MbI pCaKknuu. Ilonsatue o

Hykaeoduie u dnexkrpoduie. [Ipapmio Mapkosuukosa. [IpaBuiio 3aiiiieBa

Ankanbpl.  XMMHYECKHME  CBOWCTBAa  QJKaHOB:  TraJOr€HUPOBAHUE,
JNETUIPUPOBAHUE, TEPMUUYECKOE Pa3JIOKEHHUE, KPEKHHT, H30MepH3aIus,
ropenue. Ilomyuenue ankanoB. Iluxnoankanel. Cnenuduka CBOWCTB
[MKJIOAJIKAHOB C MajbiM pa3MepoM IWKIa. Peakuuu npucoeuHEHUS U

paduKaJIbHOTO 3aMCIICHU A

AJIKEHBL. XUMHUECKUE CBOMCTBA: peakuuun MIPUCOETUHEHUS
(ranoreHupoBaHue, THAPUPOBAHUE, THAPOTAJIOTEHUPOBAHUE, THApPATAIIMS),
TOPEHHUsI, OKUCIICHHSI ¥ TToJIuMepu3aiu. [IpoMbIiuieHHbIe U Ta00paTOpHbBIS

CHOCOOBI MOJTYYCHHUS AITKEHOB

Ankanuensl. XMMHUYECKHE CBOMCTBA aJIKaIMEHOB: PEAKIIMH PUCOECTUHEHUS
(ruapupoBaHMEe, TaJIOTEHUPOBAHME), TOPEHHS M MOJIUMEPU3ALMUH.

HonyquI/Ie aJIKaIUCHOB

AJIKUHBL. XUMHUYECKHE CBOMCTBA: peakuuu NIPUCOEAUHEHUS
(ranoreHupoBaHUe, THAPUPOBAHUE, TUApATAIMS, THAPOTATOTCHHPOBAHHE)
KaK CHoco0 TIONyYeHHS TIOJUMEPOB M JIPYTUX TIOJIE3HBIX TPOIYKTOB.
Peakmun 3aMeEIICHUS. I'openne arneTuiieHa Kak MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHM U1 CBapKU U PE3KU METaJUIOB.

HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuMHYecKHe CBOWCTBa O€H30J71a: peakluHu HIEKTPOPHILHOTO
3aMeleHus], PUCOeTUHEHHs (THAPUPOBaHUE, rajoreHupoBanue). Peakuus
ropeaus. OcOOEHHOCTH XWMHUYECKHMX CBOWCTB Toayona. [lomyuenue
Oenszona. OCOOEHHOCTH XHMMHUYECKUX CBOMCTB cTupoia. llommmepunsanus
ctupona. CrnocoObl MoMydeHHs] W NPUMEHEHHE  apOMaTHYECKHX
YTIEBOI0POIOB

Cruptel. IlpenenbHble OJHOATOMHBIE CIUPTHL. XHWMHYECKHE CBOMCTBA:
B3aMMOJICIICTBHE C HATpUEeM Kak Ccrnoco0 YCTaHOBIEGHUS HaJIU4YUA
THIIPOKCOTPYNIBI, C TaJOr€HOBOJOPOJAMH KakK CHoco0 IMOIydeHHs
pacTBopuTeNeld, BHYTpU- W MEXKMOJEKYJspHas Aeruaparanus. Peakius
ropenus. [lomyueHue sTaHona: peakiusi OpOKEHUS TIIOKO3bI, THApATAIH
STUJICHA. ODTWIEHITMKOIb M TJIMLEPUH KaK MPEJCTaBUTENN MpeAeTIbHBIX

MHOI'0AaTOMHBIX CITUPTOB



3.11

3.12

3.13

3.14

3.15

3.16

3.17

®enou. XuMHu4ecKkre cBoicTBa (eHoa (peakluu C HaTpUeM, THAPOKCHIIOM

HaTpusi, 6pomom). [Tonyuenue penona

Anpperuapl.  XMMHMUYECKHE  CBOMCTBa  IpPEAEIbHBIX  albJETHUIOB:
THJIPUPOBAaHUE; KAyeCTBEHHBbIE pEaKUUM Ha KapOOHWIBHYIO TpYIIIY
(peaxiust «cepeOpsHOrO 3epKayay», B3aUMOJAEHCTBHE € I'MIPOKCUAOM MeIu
(II). ITomyuenue npenenbHBIX aJIbJETHI0B: OKUCIEHUE CIIUPTOB, THAPAaTALUs
areTuieHa. ALETOH Kak INpeACTaBUTENb KEeTOHOB. OCOOEHHOCTH peaKiuu

OKHCJICHHUA allCTOHA

KapOoHOoBBIC KUCTOTHI. XUMUYECKHE CBONCTBA MPEACTBHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTM XHMHUYECKHX CBOWCTB MYpaBBUHOM
KUCIIOTHI. [losrydeHue mpenaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT:
OKHCJICHUE aJIKAaHOB, AJIKEHOB, IEPBUYHBIX CIIUPTOB, albIAETUA0B. Boiciine

MpEaACIIbHBIC U HCIIPCACIbHBIC Kap6OHOBBIe KHCJIOTHI

Crnoxnble 3¢upsl u kupbl. CrocoObl TOXYYEHHUS CIOXKHBIX 3(HUPOB.
ObpatumocTth peakuuu sTepudukanuu. [IpuMeHeHre CloXHBIX 3(UPOB B
NHIIEBOI 1 TapPIOMEPHOI MPOMBIIUIEHHOCTH. JKUPBI KaK CIIOKHBIE 3(UPHI
TJIMIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. XUMUYECKHE CBOWCTBA JKUPOB:
THJIPUPOBAHUE, OKUCICHHUE. [ MAPOIN3, WM OMBIJICHHE, KUPOB KaK CIIOCOO
HPOMBIIIJICHHOTO MOJMYYeHHs COJeH BBICIINX KapOOHOBBIX KHUCIOT. MbL1d

KaK COJIM BBICHINX Kap6OHOBBIX KHCJIOT

XUMHYECKUE CBOMCTBA TIIIOKO3bl: PEAKIMU C YYaCTUEM CHUPTOBBIX U
aNbJIETUIHON IpynI U MOJIOYHOKHUCIOE OpoxeHue. [IpuMeHeHnne riroKo3sbl,
e€ 3HaueHue B KHU3HEAEITENbHOCTH Opranusma. Jlucaxapuisl: caxaposa,
ManbTOo3a. BoccTaHaBnMBaroIMe M HEBOCCTAHABIIMBAIOIINE JMCAXAPHJIBI.
I'unponus nucaxapunos. Ilomucaxapuabl: kpaxmal, riaukoreH. CtpoeHue
MaKpOMOJIEKYJ KpaxMasa, IIMKOTeHa U 1eJUTI0NI03bl. Pu3nyeckue cBOMCTBa
Kpaxmajia M LEeJUII0JI03bl. XUMHUYECKHE CBOWCTBAa Kpaxmaja: TUIpPOJIU3,
KaueCTBEHHasl peakuusi C HOJOM. XHUMHUYECKHE CBOMICTBa LEJUIIOJIO3BI:
TUAPONU3, MONydeHue 3(UpoB 1euTroNno3bl. [loHsATHE 00 MCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)

AMuHBI. AMHMHBI KaK OpraHMYECKHME OCHOBAHMS: pEaKIUU C BOJIOM,
KHUCJIOTaMU, PEaKIs TOPEHUs. AHUIMH KaK IPEACTABUTENb apOMATHYECKUX
aMHHOB. XUMHYECKHE CBOMCTBA aHMINHA: B3aMMOJICHCTBHE C KHUCIOTaMH,
OpomHOIW BOjOW, oOkucieHue. [lonydeHne aMHUHOB AIKWIHPOBAHHEM

aMMHaKa 1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOAHBIX YTJICBOAOPOAOB

AMUHOKHCIOTHI U OeKH. AMMUHOKHUCIIOTHI Kak aM(OoTepHbIe OpraHuYecKHe

COCIUHCHMU. OCHOBHEBIE AMHWHOKHCJIOTHI, 06pa3y}oume Oenku. XMMUYECKHE



3.18

3.19

3.20

4.1

4.2

43

44

5.1

5.2

53

5.4

5.5

CBOWCTBAa OENKOB: THAPOJIH3, JCHATYpalus, KadyeCTBEHHBbIC (I[BETHHIC)

peaknuu Ha Oenku

CrpoeHue u CTpyKTypa MNOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJUMEPOB OT
cTpoeHus MOJieKyJl. OCHOBHBIEC CLIOCOOBI MOTYYESHHSI BHICOKOMOJIEKYIISIPHBIX
COEIMHEHMII: peakuuu  IOJUMMEpU3alMd U IOJMKOHJCHCALUU.

Knaccudukanus BookoH

#H##Par### nenTudukanus opraHMuecKuX coeqMHEHUM. Perenue

AKCIEPUMEHTAIBHBIX 3a7]a4 Ha PACIIO3HABAHHE OPraHUYECKUX BEILIECTB
I'eneTnueckas CBsI3b MEXKY KJIaCCAMU OPraHUYECKUX COCTMHEHUN
XUMHS U KU3Hb

Xumusi B OBCEAHEBHOM ku3HU. [IpaBmia G6e30macHOM pabOThI C €AKUMHU,

TOPXOYMMHU U TOKCHUYHBIMHA BCUICCTBAMU, CPCACTBAMUA OBITOBOM XMMHUH

X¥UMHA U 300pOBbE. XUMUS B MEIHULMHE. XUMHUSA U CEIBCKOE XO3SCTBO.
X¥MH B IPOMBIIIIIEHHOCTU. XUMUS U YHEPreTUKA: IIPUPOIHBIN U IOy THBIN
HeTAHOM ras3bl, MX coOCTaB M Hucnoiab3oBaHue. CocraB HehpTH U €€

nepepaboTka (MPUPOIHBIE UCTOYHUKH YTIICBOIOPOIOB)

Xumus 1 3Ko0rua. XMMHYECKoe 3arpsi3HEHHE OKpYIKarolled cpelibl U ero
nocneacTsust. Oxpana ruzpocdepsl, TOUBbI, aTMOCcPepbl, (popbl U (ayHb
OT XMMHMYECKOTO0 3arpsizHeHus. [Ipobiema 0TX010B U MOOOYHBIX TPOTYKTOB.
AJNbTepHAaTUBHBIE HICTOUHUKU SHEPTUU

OO0mme mnpenacTaBieHUsT O TMPOMBINIIEHHBIX CIMOCO0AaX  MOJMyYEeHHs
XMMHUYECKMX BEIIECTB (Ha NpuUMepe NPOM3BOJCTBA aMMHAKa, CEPHOMU
kucinoTel). Y€pHas w 1BeTHas Metawryprus. CTEKI0O W CHJIMKaTHas
NPOMBIIIIEHHOCTh. [IpombinuieHHast opraHuueckas Xxumus. CpIpb€ s

OpPraHUYeCcKOil MPOMBIIIUIEHHOCTH
#iHtPar#H### Tunel pacu€THBIX 3a7a4

#HiHtPar#H##PacuéThl Macchl BeleCTBA WM 00BbEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WIH 00bEMY OJTHOTO U3 YUaCTBYIOIINX B
pEaKIuy BEIIECTB

#H##Par###Pacuétel TeruioBoro adekxra peakun

#H##Par###PacdéTbl 0OBEMHBIX OTHOIICHHI ra30B MPHU XUMHUYECKUX
peaKImsIX

#i#HtPar#Ht#PacuéTel Macchl (00BEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB
PEaKIIMK, €CIIM OJTHO U3 BEIIECTB JIaHO B M30BITKE (MMEET IPUMECH )

#H##Par###PacuéThl MacCcOBOM MM 0OBEMHOMN JTOJIM BBIXO/IA TPOTYKTa

pPC€akiru OT TCOPETUICCKU BO3SMOXKHOT'O



5.6

5.7

5.8

#HiHtPar#HH#PacuéTrl Macchl (00BbEMa, KOJIMUECTBA BEIIECTBA) IPOAYKTA
pEaKIMK, €CIIM OJTHO U3 BEILIECTB JIaHO B BUJIE PACTBOPA C OMPEIeTEHHOMN
MacCOBOM J0JIE paCTBOPEHHOI'O BEILIECTBA

#HAPar##H#Pacy€ThI ¢ HCIOIB30BaHUEM ITOHSATHI «MaccoBast JTOJIS,

«KMOJIApHAaA KOHLOCHTpALUsA», «PpaCTBOPUMOCTD»

#Hi#H#Par###Haxoxienne MoJeKyJIipHOi (popMyJIbl OpraHNnYecKOro
BEILIECTBA 110 €r0 INIOTHOCTH M MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIIHX B

€ro COCTaB, WIU IO MPOYyKTaM CrOpaHus
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