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HOACHUTEJIBHASA 3AIIUCKA

PabGouas mporpamMma mo XMMHHM Ha YPOBHE CpPEIHEro oOIIero oOpa3zoBaHMS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yIbTaTaM OCBOCHUS
dbenepasibHOM 00pa3zoBaTEILHOM MporpaMMel cpeHero odiero oopazoBanusi(DOII
COOQO), npencrabieHHbix B dDenepaibHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus y4deOHOro IpeaMeTa
«Xumus» B 0o0Opa3oBaTenbHBIX opraHu3anusx Poccuiickoit  deneparum,
peann3yIonmx OCHOBHBIE 00pa30BaTeNIbHbIE TPOTPAMMbI, U OCHOBHBIX MOJOKEHUHN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoin denepannu Ha nepuoa a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHUsT Ha YpOBHE YTIYOJEHHOTO HW3YUYCHHS 3aHUMAET Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-HAyyHOro oOpa3zoBaHusi ydammxcss 10-11 kmaccos.
W3yuyenue nmnpeamera, peanu3syemMoe B YCIOBHAX AU(GEepeHIupPOBaHHOTO,
npouIbHOTO O0y4YeHUs, MPU3BAHO OOECHEUYUTHh O00IIE00pa30BATENbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMTYCKHUKOB IIIKOJIbI, HEOOXOJIUMYIO IS
ajanTaldyd UX K ObICTPO MEHSIIOIIUMCS YCIOBUSIM KU3HU B COLIMYME, a TAKXKE JJIS
IPOJOJDKEHN OOYYEHUs B OpraHU3aLMIX MPO(PECCHOHATBHOrO 00pa3oBaHHUS, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamme no XuMuUM Ha3HAuC€HHE MpeaMera «XUMHS» MOIy4aeT
NoApOOHYI0O  HHTEPIpPETAllMi0 B  COOTBETCTBUM C  OCHOBOIIOJAraroluMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIEJIeH, COJIepIKaHuUs,
pe3yabTaToB OOy4YeHUS M TpPeOOBaHUNW K YPOBHIO TMOATOTOBKH BBIMYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSI CIEAYIOIIME BBINOJHIEMBIE MPOrPAMMON MO
XUMUHU QYHKIIMH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peau3alusl KOTOpol oOecrneuynBaeT
MOJIy4YEeHHUE TPEACTaBICHUSI O LENAX, COJACpKaHUHU, OOIIEeH cTpareruu
oOy4eHHMsI, BOCTUTAHUSI U PA3BUTHUSI 00YUAIONIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas peayCMaTpUBAET
OTpeNieJICHHE: TPHUHIIUIIOB CTPYKTYPUPOBAHUS W TMOCIEI0BATEILHOCTH
W3y4eHUs] y4eOHOTO MaTepuasia, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHK; TMOAXO0M0B K (DOPMUPOBAHUIO CONEPKATEIHHOU OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTEIbHBIX TOCTIKCHHN OOydJarommxcs B
paMKax HWTOTOBOM arrectanii B ¢GoOpMe €IUHOr0 TOCYJApPCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Tporpamma asis yriryOiaEHHOTO U3YYEHUS XUMUU:

e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJEpKaHue, 005S3aTeNbHOE
JUIT WM3YYEeHHS B paMKax OTACJIbHBIX Mpoduiield, NpeaycMaTpuBaeT



pacnpenesNeHue M CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e AT NPUMEPHOE pacnpeesieHue y4eOHOro BpEMEHU, PEKOMEHTyEMOT'0 JUIs
W3YUYCHHUS OTJICJIbHBIX TEM;

e IMpeuiaraeT MNPUMEPHYIO TMOCIEI0BATEIBLHOCTh H3yYEHUS Y4eOHOro
Marepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOIWYECKYIO MHTEPIPETALMIO LENeH U 3a/1ad U3y4eHHs MpeaMera
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpelHero oOmero o0pa3oBaHUs, COACPKATEIBHOM XapaKTepUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTAaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesibHON
MPOTPaAMMBI CpeaHero o011ero 00pa3oBaHuUs (JINYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TakXke C Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOECHUIO
COJIEp KaHUs IIPEIMETA.

[To BceM Ha3BaHHBIM MO3HIMSAM B MPOrpaMMe MO XUMHUHU MPEIyCMOTPEHA
MIPEEMCTBEHHOCTh € OOYYEHHMEM XUMHM Ha YPOBHE OCHOBHOIO OOWIEro
oOpazoBaHus. 3a npeieslaMi YCTAaHOBJICHHOM MPOTpaMMOi TI0 XMMUU 00s3aTEIbHON
(MHBapUaHTHOM) COCTaBJIAIONICH cojaep)kaHus Y4eOHOro mpenMera «XUMHs)
0CTaéTcsi BO3MOXKHOCTh BEIOOPA €T0 BApUaTUBHOM COCTABIISIOLIEH, KOTOPast TOJKHA
OIIPENEIATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO POl 00yUESHHUS.

B cootBerctBMM ¢ kOHuentyanbHbIMM TosokeHusMu PI'OC COO o

HAa3HAUYEHUU TMPEJAMETOB 0a30BOro M YIUIYOJIEHHOTO YPOBHEH B CHCTEME
nuddepeHIIMpOBaHHOTO OOYYCHHUS Ha YPOBHE CpPEAHEro o01ero obOpa3oBaHUS
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHUs HaNpaBiIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCAEAYIOIIUM 3TANlOM MOJIYYEHUS] XUMUYECKOT0 00pa30BaHus
B paMKax M3y4YCHHUS CIHEHHAIbHBIX €CTECTBEHHO-HAYYHBIX W XUMHUYECKHUX
JUCLIUIUIMH B By3aX U OpTaHU3AIMSAX CPEAHETO MPOo(EeCCHOHATBLHOTO 00pa30BaHMUs.
B sroli cBs3u n3ydyeHue npeamera « XuMus» OpUEHTUPOBAHO MMPEUMYIIECTBEHHO Ha
paciiupeHrie H yriayOJeHHe TEeOpEeTUYEeCKOM M TMPaKTUYECKOW IMOATOTOBKH
oOy4Jaronnxcsi, BIOPABIIMX ONpPENEAEHHBIM NMPOPUIbL 00y4YeHHs, B TOM YHUCIE C
NEPCHEKTUBONM  MOCIAEAYIOIIET0 TMOJYYeHUS! XHMMHUYECKOro oOpa3oBaHHsS B
opranmzanusx mnpodeccuoHaibHOro oOpa3oBanus. Hapsny ¢ 3TuM, B cBeTe
tpeboBannii ®I'OC COO k mIaHuUpyeMbIM pe3yibTaTaM OCBOCHUS (emepaabHOM
o0pa3oBaTeIbLHOM TPOTrPAMMBI CPETHETO OOITIETO 00pa30BaHUs U3yUEHUE MPEAMETa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]lad BOCIUTAHUS U COLMAIBHOTO
pa3BuUTUsl OOydarouuxcs, Ha (OPMUPOBAHHUE Y HUX OOIIEHHTEIIEKTYaIbHbBIX
YMEHHUM, YMEHHH palMOHAIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEATEeIIbHOCTH, UMEIOIIUX MEKIUCUUILITMHAPHBINA, HAIIPEAMETHBINA XapaKTep.



CocraBnsromuMu mpeaMera «XUMHAS» Ha YPOBHE YIIayOJIEHHOTO U3y4eHUS
ABIAIOTCA  YIUIyOnéHHble Kypchl — «Opranuueckas XxuMus» u  «OOmas u
HeopraHnuueckas Xxumus». [lpu onpeneneHun noaxonoB K 0TOOpY M CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS 3TUX KYpPCOB B IPOrpaMMe I0 XHMHUU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznnuusix 6a30BOro 1 yriryOJaéHHOro YpOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHsS» COCTABJISIET COBOKYIHOCTb IPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YpOBHIO M3yud€HHUs IpenMera. JTa cucrema
3HaHUU TIOJy4yaeT OIpPENeIEHHOE TEOPETUUECKOE JONOJHEHHUE, I03BOJISIONIEE
OCO3HAHHO OCBOUTH CYHIECTBEHHO OOJIBIINN 00BEM (PAKTOIOTHIECKOTO MaTepuraa.
Tak, Ha yriayOJa€HHOM ypOBHE HM3y4eHHs IpeameTra olOecreyeHa BO3MOKHOCTh
3HAYUTENIbHOTO YBETUYECHHS 00bEMA 3HAHUN O XUMUYECKUX 3JIEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PACIIUPEHHUS U YIIIyOJIeHUS NPEICTABICHUN O CTPOECHUH
BEILECTBA, XUMHUYECKOM CBSI3M U 3aKOHOMEPHOCTSAX IIPOTEKaHUS pEaKLHi,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XUMHUYECKON KUHETUKU U TEPMOIUHAMUKH.
N3yyenue nepuonuyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTCcsl Ha COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEACTABICHUSIX
O CTPOEGHMM aToMa. XHUMHUUYECKass CBSI3b OOBICHAETCA C TOUYKH 3pPEHHUs
HHEPreTUUECKUX U3MEHEHUH npu €€ 00pa30BaHUU U Pa3pyLICHUH, a TAKXKE C TOUKH
3peHUs MEXaHW3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakUuid JOMOIHSAETCS
dbopMHpOBaHUEM TPEJICTABICHUNA 00 BJIEKTPOXMMHYECKMX TMpoleccax u
JIEKTPOJIN3€E PACIUIABOB M PaCTBOPOB BEIIECTB. B Kypce OpraHnyecKoi XuMUMU Ipu
pPacCMOTPEHHUH PEAKIMOHHON CIOCOOHOCTH COENMHEHUH yIensercs ocoboe
BHHMAaHHE BOIIPOCAM 00 AJNEKTPOHHBIX 3P (eKTax, 0 B3aMMHOM BIIMSIHUHM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHEe UMEET TO, UTO Ha COACPKAHNE KypPCOB XMMUU YTIIyOJIEHHOTO
YPOBHS U3YUEHHUS JUIsI KJIIAaCCOB OIpeAeaEéHHOro mpoduis (TaaBHeIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep IOTOJHEHHH K OOIeld cucTeMe IPEAMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSAHHME CMEXHbIE MpeAMeThl. Tak, Hampumep, B COAEpP>KaHUU
npeaMeTa Uil KJIacCOB XUMHUKO-(PU3UYECKOro npoduiig 00b110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI Y4eOHOTo MaTepuaiia no oouieit xumun. [Ipu uzyuenuu npeamera
B JIaHHOM CJyd4ae akleHT OyJIeT cleldaH Ha OOIIHOCTh METOJOB IO3HAaHMUS,
OOIIHOCTh 3aKOHOB U TEOPHUIl B XMMHHU U B (PU3HKE: aTOMHO-MOJIEKYJISIPHASI TEOPHS
(MonekymsipHasi Teopus B (PU3HKE), 3aKOHBI COXPAHEHUSI MACChl U SHEPTUHU, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOIN3a, IPEICTABICHUS O CTPOEHUH BELIECTB U JAPYroe.

B TO0 e BpeMs B coAepKaHUUM MOpeaMera I KJIacCOB XHMHKO-
OMOJOrMYeCKOro npoduist OOJIBIINKI YIeIbHBIM BEC OyJeT MMETh OpraHuvecKas
xumus. B 3ToM citydae npenoctapisieTcsi BO3MOXHOCTD JJ1sl 00jiee 00CTOATEIHLHOTO



pPaccMOTPEHUS XUMUYECKOM OpPTaHM3aluy KJIETKH KaK OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K IPUMEPY, TaKH€ CTPYKTYpHbIE KOMIIOHEHTHI, KakK
JUNUABL, O€IKU, YTIIEBOIbI, HYKIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu aTom 3HaHus 0
COCTaBE€ M CBOMCTBAX MPEACTABUTENEH OCHOBHBIX KJIIACCOB OPTaHMYECKUX BEIIECTB
CIIy’)KaT OCHOBOM Ui M3YYEHHS CYIIHOCTU MPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUIIEBAPEHUS.

B mmane ¢QopmupoBaHUs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIEHAYYHBIX METO/I0B MMO3HAHUS U OTbITa MPAKTUYECKOTO MPUMEHEHUSI Hay4YHbIX
3HAaHUM HM3ydeHHe MpeaMera «XUMHUsS» Ha YriyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMU TMpEeIMETaMH, BXOMSIIUMH B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HayuyHBIE TpenMeThl», «MaTtemartuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipu n3yuenun yueOHOro npeaMera « XuMHus» Ha yriiyOln€éHHOM YpOBHE TaKXKe,
KaK Ha YPOBHE OCHOBHOT'O U CpeaHero odIero oopasoaHus (Ha 0a30BOM ypOBHE),
3aaueil MEepBOCTENEHHONM 3HAUYMMOCTH SBISIETCS (POPMUPOBAHUE OCHOB HAYKHU
XUMUU KaK 00JIaCTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOHN JAEATENBHOCTH
YeJI0BeKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpHI. Pemienue 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YyYEHHs MpeAMETa MpEeAroaraeT peaju3aluio TaKhX
LeJeH, Kak:

e (opMupoBaHME TMPEACTABICHUI: O MaTepUAJIbHOM €IMHCTBE MHpa,
3aKOHOMEPHOCTSX U TTO3HABAEMOCTH SIBJIEHUW IIPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK W €€ BeAylled poau B OOecreyeHuu
YCTOMYMBOIO  pa3BUTHSI  YEJIOBEUECTBA: B  pEUICHHMM  Mpobdiem
HKOJIOTUYECKOM, YHEPreTUYECKON U THUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB DHEPIUH, B
00€eCleYeHnn PALMOHAIBHOIO IMPUPOJIONOJIb30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJIbTYphl YEJIOBEKa, a TaKXKe€ IKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBl 3HAaHHUM, JIEXKAlIMX B OCHOBE XHMHUYECKOU
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTaJIbHbIX
MOHATHM, 3aKOHOB M TEOPUHM XUMHUH, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA PAa3HBIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJIDHOM, O  TE€PMOAMHAMMYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHMS XUMHUYECKUX DPEaKIUi, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX cUCTEMax, 00 0OmIIMX
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y o0yJaroImmxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KJIIIOYEBBIX HJ€H M MpOoOJIeM COBPEMEHHOM XMMHHU, AJIsi OOBSICHEHHUS WU



MIPOTHO3WPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO TPUPOY;
IPaMOTHOTO pEIIeHUs MPoOJIeM, CBSI3aHHbBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJIKM3a U OLEHKU C MO3UIUI HKOJIOTHYECKO 6e301acHOCTH MOCIEACTBUIN
OBITOBOM M MPOU3BOJCTBEHHON MESITEIILHOCTH YEJIOBEKa, CBSI3aHHOM C
XUMUYECKAM MPOU3BOJICTBOM, UCITOJIH30BAHNEM U MIEPEPAOOTKOMN BEIIECTB;

e yrIyOJIeHWE MPECTAaBICHNI O HAYYHBIX METOIaX MTO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOpETEHUS YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMHMYECKHX SBJICHHM, HMMEIONIMX MECTO B TMpHUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peamuzanuu MepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIIUX
GyHKUIMNA TETOCTHOM CHCTEMbl CpefHero ooOiiero oOpa3oBaHUs MPU HU3YyYEHUU
npeaMeTa  «XUMHS» Ha  yrIyOJIEHHOM  YpPOBHE OCOOYH  aKTyaJIbHOCTH
MPUOOPETAIOT TAaKKUE 1IEeTTU U 3a]]a9H, KaK:

e BOCIHTAHHE YOSKICHHOCTH B TI03HABAEMOCTH SIBJICHUH TIPUPOIBI,
YBOXEHUSI K TPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAAHBIX HUCCJIENOBAHUM B XUMHH, (OPMUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAalMUM K OOYYEHHIO W TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHUIO  Ha  OCHOBE  YCBOCHHS
OO0IIEYeIIOBEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX
criocoOHOCTEeM o00yuaronuxcsi, (OpMHUPOBAHUE Y HHUX CO3HATEIBLHOIO
OTHOIIEHUSI K CaM0OOpa30BaHWIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCHENTHON Mpo(deCCHOHANTBHON U OOIIECTBEHHOM JIeSITEIBHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBBI0O U TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opmMupoBaHME YMEHHMI W HABBIKOB Pa3yMHOTO MPHPOAOIIOIH30BAHUSA,
Pa3BUTHE PKOJIOTHICCKOMN KYIbTYPhI, MPUOOPETEHHUE OIbITa OOIIECTBEHHO-
II0JIE3HOM DKOJIOTMYECKOM JAEATEIbHOCTH.

OO611ee YuCI0 4acoB, MPEAYCMOTPEHHBIX JIJIA M3YUYEHUS XUMUU Ha YTiIyOJIeHHOM
YpOBHE cpeaHero odiiero oopazoBanus, coctaiseT 340 gacons: B 10 kmacce — 170
yacoB (5 JacoB B Hefienio), B 11 kinacce — 170 gacoB (5 yacoB B HEZIEIIO).



COAEPXKXAHUE OBYYEHUSA
10 KITACC

OPI'AHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHUH.

[IpeameT 1 3HaYeHHE OPraHUYECKON XUMHH, TPEACTABICHHE O MHOT00Opa3un
OPraHUYECKUX COCAUHECHUMU.

DNEKTPOHHOE CTPOEHUE aroMa yriepoja: OCHOBHOE U BO30YXAEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTHM aToMa yriepoaa. XHMHUYECKass CBA3b B
OpraHUYeCKUX COCAUHEHUSAX. TUIbI THOPUAN3AIMU ATOMHBIX OpOUTAallel yriepoa.
Mexanu3mbl  00pa30oBaHUS KOBAJIGHTHOW CBSI3M  (OOMEHHBIM M JIOHOPHO-
aKLENnTOpHbIN). Tumbel NEpeKpbIBaHHMS AaTOMHBIX OpOWTaneil, ©- W T-CBA3M.
OnuHapHasi, [BOMHAs U TpoWHas cBsA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJax
opranuyeckux BemecTB. [loHsTHE O CBOOOJHOM paaukane, Hykieopuiae u
anekTpodue.

Teopuss crpoeHns opraHndeckux coeauHeHui A.M. byrtnepoBa w
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUN CTPOCHUS
OpraHUYECKUX COeOUHEHUH. MoekynspHble U CTPYKTYpHbIE  (OPMYJIBL
CrpykrypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pPa3BEPHYTas, COKpall€HHas,
ckenetHas. M3omepus. Buuabl u3zomepuu: CTpyKTypHas, HNPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3(DPEKTH B MOJIEKYJIAX OPTaHUYECKUX COSTMHEHUN (MHTYKTUBHBIN U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenre o kiaccupuKanuu OpraHudeckux BemiectB. IloHsitue o
byHKIIMOHAILHOM Tpy1ie. I'oMmosorus. I'omonorundeckue psapl. CucreMaTudecKast
HOMeHKJaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBmanbHbIC Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KJIaccUPUKALMS OpPTaHUYECKUX peakiuid. OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIE PEAKLINHA B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M WX IPEBpaALICHUIL:
O3HAKOMJIEHUE ¢ 00pa3liaMi OpraHMYeCKUX BEIECTB U MaTepraiaMH Ha UX OCHOBE,
OMBITHI M0 MPEBPALEHUIO OPTaHUYECKUX BEIIECTB MPHU HAarpeBaHUM (IJIaBJICHUE,
OoOyTJIMBaHWE W TOPEHHE), KOHCTPYHUPOBAHHUE MOJIENEH MOJIEKYJ OpraHuYeCKUX
BEILIECTB.

YrieBoaopoabl.

Anxansl. ['omonorndeckuil psij ankaHoB, oOmas (GopMynia, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, Sp°-
ruOpuau3anusi aTOMHBIX OpOuTaniel yriepoja, o-cBa3b. DU3nMyecKkue CBOWCTBA
AJIKAHOB.



XUMUYECKUE CBOWCTBA aJKAHOB: PEAaKIUU 3aMEIIEHUs, W30MEepHU3aluu,
JNETUIPUPOBaHUs, LUKIN3AMY, IMPOJIN3a, KpEKUHra, ropenus. [Ipeacrasinenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnenue B npupoze. CriocoObl NOTyueHUs: U IPUMEHEHNE AJIKaHOB.

Huknoankanel. O6mas popmyna, HoMeHKIaTypa U usoMmepusi. OCOOEHHOCTH
CTPOEHMSI U XMMUUYECKHUX CBOWCTB MaJbIX (LIUKJIONPOIIaH, [IUKI00YTaH) U OOBIYHBIX
(LIMKJIONIEHTAaH, IIMKJIOTEKCaH) NUKI0ATKaHOB. CIOCOOBI MOJIyYEHUs U IPUMEHEHUE
LMKJIOAJKAHOB.

Anxensl. ['oMonornyeckuii psj ankeHoB, oOmas ¢opMylia, HOMEHKIIATypa.
DJIEKTPOHHOE ¥ POCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJT AIKEHOB, SP>-TUOpHIU3aIs
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBsi3u. CTPYKTypHass U T€OMETpUYeCcKas
(uuc-tpaHc-) nzomepus. GU3NYECKHE CBOMCTBA aJIKEHOB. XMMHUYECKHE CBOMCTBA!
peaKkuu IPUCOEAUHEHHUs, 3aMEIICHHS B O-IIOJOKEHHE NpPH JIBOWHOW CBS3H,
nosimMepusanuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHBIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MTOJIyUYEHHUsI U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccudukanust ankaaueHoB (CONpspKEHHBIE, U30JMPOBAHHbBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOIO CTPOCHUS U XUMUYECKHUX CBOMCTB
COMPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpskEHHBIX
nueHoB. CriocoOBbl MOJTy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMOJ0OrHueckuil psi alKMHOB, 001ast popMysia, HOMEHKIATYpa U
MU30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKHUHOB, Sp-
ruOpuau3annsi aTOMHbIX opOuTaneil yriaepoja. Pusnueckue CBOMCTBA AJIKUHOB.
XUMHUYECKUE CBOMCTBA: PEAKLIUU IPUCOECIUHEHUS, UMEPU3ALUU U TPUMEPU3ALIUH,
OKHUCJICHUA. KMCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOUHYIO CBS3b.
KauecTBeHHbIE peakuuy Ha TPOWHYIO CBs3b. CrOCOObI MOJIYyYEHHUS] U PUMEHEHHE
QJIIKUHOB.

ApomaThuecKkue YrieBoAOpoabl (apeHbl). ['OMONIOrMYecKuil psji apeHoB,
obmiast popmyina, HOMEHKIIaTypa U U30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. DU3HWYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHE
CBOICTBa O€H30J1a ¥ €ro rOMOJIOTOB: PEAKLUU 3aMelIeHUsI B O€H30JbHOM KOJIbIE U
YTJIEBOJIOPOJHOM pPaAUKaJIe, PEAKUWH NPUCOEAVHEHUS, OKHCIEHHE TOMOJIOTOB
oensona. IlpencraBienrie 00 OpPUEHTUPYIOIMIEM JEUCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJIbLIE Ha TMpUMEpPE AaNKUJIbHBIX PAJUKaIOB, KapOOKCUIBHOMH,
TMJIPOKCUJIHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lonmumepusanus ctuposna. CnocoObl MOIyYeHUS U
MIPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpupoausiii ra3. [lonyTtHeie HeTsHBIE Ta3bl. HedTh U €€ mpoucxoxieHue.
KameHnnslil yroib U MpoayKThl ero nepepadotku. CrnocoObl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATATMUTHUECKHI), pU(POPMHUHT, TUPOIIU3.
[IpomykThl nepepaboTKu HEDTH, X IPUMEHEHUE B IPOMBIIIUIICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXY Pa3IMUHBIMU KJIACCaMU yTJIEBOJA0POIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOJAOPOIOB. Peakiuu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTrPYIIy, HUTPOTPYIMNy, IUAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TrajJoreHnpOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wwENoud. B3auMoaelcTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIMHKOM.
[Tonsatue 0 METaJIIOOPTraHUYECKUX COEIUHEHHUSIX. Ucnonp3oBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE M TpPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BELIECTB W MX MPEBpAILCHUI:
n3yueHne (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii  yrieBOJAOPOJAOB Pa3IMYHBIX KIacCOB (0OeciBeUMBaHWE OPOMHOW WM
MOAHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aWMMOJICWCTBUE alETHIICHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHApy>KEHUE
yriiepoja v BOJOPOJia B OPraHUYECKUX BEIIECTBAX, MOIYyUYCHHUE STUIICHA U U3YYCHUE
€ro CBOMCTB, O3HaKOMJIeHHE C koyutekiusamMu «HedpTte» u «Yromawsy», ¢ oOpasiamu
IJJACTMACC, KaydyKOB M PE3WHBI, MOJCIUPOBAHUE MOJIEKYJNl YIIIEBOJOPOAOB H
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucisiopoacoaep:kanue opranudeckKue coeIMHEHUsI.

[IpenenbHble OogHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYN (Ha NpuMepe
METaHoJIa W J3TaHojia). ['oMonorumueckui psan, obuias ¢opmyna, H30Mepus,
HOMEHKIaTypa ®  kiaccudukanus. Dusznueckue CBONCTBA  MPEACIbHBIX
OJIHOATOMHBIX CIHUPTOB. BoOIOpOIHBIE CBSI3M MEXIAY MOJIEKYJIAMHU CIHUPTOB.
XWUMUYECKHE CBOWCTBA: pEAKUMUM 3aMENIEHUs, JAEeTUJpaTall, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU W  HEOPTaHUYECKUMHM  KHUCIOTaMHU.
KauecTtBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIA U METAHOJIA
Ha opranu3M uenoBeka. CrmocoObl MOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

ITpocTeie aupbl, HOMEHKIaTypa U n3oMmepus. OcoOeHHOCTH (GU3UIECKUX H
XAMHUYECKUX CBOUCTB.

MHoroaToMHbI€ CHUPTHI — JTWICHTJIUKOJIb W TIHIEpPUH. DU3UYECKUE U
XUMUYECKHE CBOMCTBA: PEAKIIMU 3aMEIEHUsI, B3aUMOJICHCTBHUE C OPTaHUUYECKUMHU U
HEOPraHMYECKUMU KUCIOTAMU, KAU€CTBEHHAS pEaKIMs HA MHOTOATOMHBIE CIIUPTHI.
[IpeacraBnenue o MexaHU3ME peaKInii HyKJIeopUIbHOTO 3aMenieHus. JlelicTpue Ha
opranu3M yesoBeka. CriocoObl MOTydeHUs U TPUMEHEHHUE MHOTOATOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJICKYJIbI, B3aUMHOE BJIUSHUE THAPOKCOTPYIIBI U
O0eH3onpHOTO simpa. dusnueckue cBoiicTBa (eHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBenuwie peakuumu Ha ¢eHona. ToKcHUHOCTH (eHoa.
CrniocoObl osrydenust v npuMernenue penomna. Genondopmanbaeruanas cMoa.

KapOonuibHble cOeTMHEHUS — albAeTUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHON Tpynmbl. ['OMOIOTHYECKUE PsIIbl albJErHI0B U KETOHOB, 00Ias
dbopmyrna, uzoMepusi U HOMeHKIaTypa. Pu3MUecKue CBOWCTBA albJACTUIOB U
KETOHOB. XMMUYECKHUE CBOMCTBA aJbJErUA0B U KETOHOB: PEAKLIUH MPUCOCTUHEHHS.
OxuciieHne albJeruioB, KayeCTBEHHBbIE peakuuu Ha anpiaerujabl. CrnocoObl
MOJIyYEHUS] M IPUMEHEHHUE AJIbJIETHI0B U KETOHOB.

OOHOOCHOBHBIE MpEAEIIbHbIE KAPOOHOBBIE KUCIOThI. OCOOCHHOCTU CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIIOT. M30Mepus 1 HoMeHKIaTypa. Pu3nyeckue CBoMcTBa
OJIHOOCHOBHBIX TMpPEACNIbHBIX KapOOHOBBIX KHUCJIOT. BomopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKALNH, PEAKIUU C YYACTUEM YIVIEBOJOPOJHOTO paguKaia.
OCcoOEHHOCTH CBOMCTB MYypaBbMHON KHUCHIOTHL. [loHSITHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIIOKHBIX 3¢upax. MHoroodpaszue kapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOICTB HENpEAENbHbIX U apOMaTHYECKMX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BbICIIMX
KapOOHOBBIX KHUCJOT: CTE€apUHOBAs, MAJbLMUTUHOBAS, OJICMHOBAS, JUHO/IEBAS,
JuHOoNIeH08as KUcnoThl. CrocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonoruueckuit psia, oOmas (opmyna, u3oMepus u
HOMeHKJIaTypa. Dusndyeckne M XUMUYECKHE CBOMCTBA: THAPOJIU3 B KUCIOW M
HIETIOYHOM cpee.

XKupsi. Ctpoenue, pu3nuecKkue 1 XMMUYECKUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 1ieiouHoi cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COACPIKAIUX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

Mp11a KaK COJIHM BBICIIMX KapOOHOBBIX KUCJIOT, HX MOIOIIIEE JICHCTBHE.

OO6mas xapakTepucTuka yrieBojoB. Kinaccudukaius yrieBojaoB (MOHO-, 1H-
U 1nojucaxapuisl). MoHocaxapupl: IJIIOKO3a, (PpyKTo3a, rajakrosa, pudosa,
Je30Kkcupr003a. DuU3NYecKre CBOMCTBA M HaxoxiacHUE B npuponae. dorocuHres.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIMU C yYaCTUEM CIIMPTOBBIX U alIbIETHIHON
rpynn, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. IIpuMeHeHHe TIIIOKO3bI, €€
3HAYEHUE B KU3HENEATEIbHOCTH OopraHusMa. Jlucaxapuasl: caxapos3a, MaJbTo3a U
nakTo3a. BoccraHaBiMBarmye 1 HEBOCCTAHABIMBAIOIINE Tucaxapubl. ['uaponus
nucaxapunoB. Haxoxaenue B npupoje v npuMmeHenue. [lonncaxapuapl: kpaxmard,
INIMKOTEH W 1emunono3a. CTpOoeHHME MAKpPOMOJIEKYJl Kpaxmaja, I[JIMKOreHa H
HeJUroIo3bl.  DU3MYEecKHe CBOMCTBA KpaxMayla M UEJUIOJ03bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJIN3, KauyeCTBEHHas peakius C HOJO0M. XUMHUYECKHUE
CBOMCTBA IIEJUIIOJIO3bI: THIPOJU3, MoJlydeHue 3¢upoB mewitono3bl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HHUSI BELIECTB W MX MPEBPAILCHUI:
pPacTBOPUMOCTb PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE 3TUJIOBOTO CIIMPTA B AJIBJIETH]l HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATUJIOBOIO CHUPTA AMXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMU Ha aibAeruabl (C THUIPOKCHIOM
nuammuHcepeopa(l) u ruapoxkcuaom meau(Il)), peakuus raviepuna ¢ TUAPOKCUIOM
menu(Il), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJICHCTBUE
pacTBopa riatoko3sl ¢ rugpokcuaoM menu(ll), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
pEIIeHNe OKCIEPUMEHTAIBHBIX 3agad 1o TemaM «CrupTel u  (DEHONBI,
«KapOoHoBbie KUCIOTHI. CII0KHBIE YPUPHD.

A3oTcoaep:xalue OpraHudecKkre CoeIMHeHH .

AMUHBI — OpraHUYecKue MPOU3BOJHBIE aMMuaka. Kiaccudukanus aMUHOB:
anupaTuyecKue W apoMaTUYECKHUE; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crtpoenne moiiekys, obOmas gopmyia, nu3oMepus, HOMEHKJIATypa U (HU3UUECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aliu(PaTHUECKMX aMUHOB: OCHOBHBIE CBOWCTBA,
AJKWIMPOBAHKUE, B3aWUMOJCHUCTBUE IEPBUYHBIX AMHHOB C a30TUCTOW KHUCJIOTOM.
Coun aJIKWIIaMMOHHUSL.

AHWIVH — IPEACTABUTENIb aMUHOB ApOMaTUUYECKOT0 psifa. CTpoeHHE aHWIINHA.
B3auMHoe BiMsHHE Tpynm aroMoB B MoJjekysne aHwinHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwiIMHA. KadecTBeHHbIe peakuud Ha aHWIMH. CrocoObl
MOJYyYeHUs] U TpUMEHEeHHe anudartuueckux aMuHoB. l[lonydyeHue aHuivHa U3
HUTPOOEH3071a.

AmuHokucioTel. HoMeHknaTypa u nzomepus. OTAenbHbIE IPEICTABUTENM OL-
AMUHOKHCIJIOT:  TJIMIWH, anaHuH. Ousnueckrue CBOWCTBA  AMUHOKHUCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(pOTEpHBIX  OPraHUYECKUX
COCIMHEHUM, peaklusl TMOJUKOHJCHCAINK, O0O0pa3oBaHWE TMENTUIAHOU CBSI3U.
buonornueckoe 3HaueHME aMUHOKHUCIOT. CHHTE3 U TUAPOJIN3 NENTUIOB.

benkn kak npupognsie noiauMepbl. [lepBuuHasi, BTOpUYHAsT U TPETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIAPOJIU3, JACHATYypaius,
KaueCTBEHHbBIC PEAKIIMU HA OCIIKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX MPEBPALICHUN:
pacTBOpeHHE OEJIKOB B BOJE, JICHATypaIrus OENKOB NMPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha O€JIKM, pEIIeHHue OKCIEPUMEHTAJbHBIX 3aJa4 [0 TeMam
«A3oTcoaepkalme OpraHuyeckue CoeTMHEHUs» U «Pacmno3HaBaHne OpraHndeCcKux
COEIMHEHUI.

BbicokoMosIeKy IsIpHbIE COCAUHCHUSA.

OCHOBHBIEC MOHSTHUSI XMMHUHM BBICOKOMOJIEKYJIIPHBIX COCAWHECHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIMH, CPEIHSIS MOJICKYJIIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCALINS.

[Tonumepubie Matepuanbl. Ilmactmaccesl  (HOJUMATHIIEH, TMOJUIPOIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTHPOJ, TMOJIMMETUIMETAKPHUIAT, IOJUKapOOHATHI,
noJIMdTUICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DJ1acTOMEpHI: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypasnpHbIe (XJIONOK, IIEPCTh, MIENK), ICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsbl CHEUUAIBHOTO Ha3HA4YECHUs (Tedion, KeBJap,
AIIEKTPOIPOBOJIAIIME TTOJIMMEPHI, OMopasiaraeMble TIOJIUMEPHI).

OKCnepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB M HX MpEBpaIlCHUIl:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAIbHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IJIACTMAcCC U BOJIOKOHY.

Pacuérnrie 3agaun.

HaxoxneHnue MoJiekyasipHOM (OpMYyJIbl OpPraHUYECKOTO COEJUHEHUs IO
MacCCOBBIM JIOJIIM AJIEMEHTOB, BXOJIAIIUX B €I0 COCTaB, HAX0XKJICHHE MOJIEKYJISIPHOM
(opMyJIbl OPraHUYECKOTO COETMHEHUS 10 Macce (00bEMY) IPOAYKTOB CrOpaHUsl, IO
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) NMPOIYKTOB PEAKIMU W/MIM UCXOAHBIX
BELIECTB, YCTAHOBJICHHE CTPYKTYPHOW (OpMYJIbI OPraHMYECKOIO BEIeCTBAa Ha
OCHOBE €ro0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB MOJYyYEHHUs], ONPEAECICHUE A0IU
BBIX0/Ia IPOJYKTA PEAKIIUU OT TEOPETHUECKH BO3MOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHbIX CBA3€H NpH U3yYEHUH OPIraHMYECKOW XUMHUH B
10 kjacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUN, TaK W TOHSATUM, NPUHATHIX B OTACJIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOT'O IIKJIA.

OO11ue ecTecTBEHHO-HAay4YHbIE MOHITHS: SBJIEHUE, HAyYHBIH (haKT, TUIIOTE3a,
TEOpus, 3aKOH, aHAIMU3, CUHTE3, Kiaccuukauus, HaOIIOJEHUE, H3MEpEHHE,
AKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

®uzuka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEWUTPOH, MOJIEKyJa,
HPHEPreTUYECKU YypOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSIHUE
BElIECTBa, (PU3MUECKHE BEIMYHUHBI, €IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Mmacca.

buonorusi: kieTka, opraHu3M, OJKocHCTeMma, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTb, aBTOTPO(PHBIM M reTepoTpOodHBIN THUN NUTaHUS, OpOKEHHE,
doTtocuHTE3, nbIXaHUE, OENKU, YIJIEBOJbL, KHUPbI, HYKICHMHOBBIE KHCIOTHI,
bepMeHTHI.



["eorpadusi: mose3Hbie NCKOMTAEMbIE, TOTUIABO.
TexHONOTrus: TNHUILEBBIE NPOIYKTHI, OCHOBBI PAlUMOHAIBHOIO MHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMMH.

AtoM. CoctaB aTOMHBIX sifep. XuMu4eckuil aneMmeHnT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC UMCA. DHEPreTUUECKUE YPOBHU U
1o IypoBHU. AToMHBIe opOuTanu. Kiaccupukarus XuMAYeCKHX dJIEMEHTOB (S-, -,
d-, f-smementsl). PacmpenencHue SJCKTPOHOB IO ATOMHBIM — OpOUTAIISM.
DOneKTpoHHbIE KOH(PUTYpaIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOrO MEPHUOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSTHUH, DJIEKTPOHHBIE KOH(PUTYpaIlMd HOHOB.
DNEeKTPOOTPULIATETBHOCTb.

Ilepnonmueckuit 3akoH U Ileprognyeckas cucTeMa XMMHUYECKHAX DJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOIUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKUX PJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTHIX U CIOKHBIX BEMIECTB MO IPYIIIaM U NEpUoaM. 3HAUCHHUE MEPUOANYECKOrO
3akoHa [[.1. MeHpeneena.

XUMHYECKasi CBsI3b. BUIBI XMMHWYECKON CBSI3U: KOBAJICHTHAsl, WOHHAS,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOM CBS3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IJMHA CBsA3U. [[01sIpHOCTH, HAIIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KpartHeie cBsaA3u. Bonopoanas cBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCTP W BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM CTpOeHHEeM (Ha MpUMepe COeTUHEHUN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHEeHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJEKYJISIpHOTO W HEMOJEKYJSIPHOTO  CTpOCHMsS.  Turbl
KPUCTALUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucrteMax. Mctunnasie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BbIpaXEHUST KOHILEHTPAIMM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B pacTBOPE, MOJISIpHAsl KOHUEHTpauus. HacbllieHHbIe u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPTraHUYECKUX BEIECTB. TpUBUATBHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Krnaccudukanys XuMUYeCKUX peakinii B HEOPraHMYECKOW M OPraHUYECKOi
XUMUHU. 3aKOH COXPAaHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusX. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XUMHUYECKOU PEaKINH, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PaKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakunn. Katanus u Kataau3aTopsl.

OOpatumple 1 HEOOpaTUMBIE PEaKIIMU. XUMHYEeCKoe paBHOBecue. KoHcTanTa
XUMHUYECKOTO paBHOBecUs. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOIO
paBHOBECHUA: TeMIEpaTypa, AJaBJICHUE U KOHLICHTPAIIMU BEIECTB, YYaCTBYIOIIUX B
peakuuu. [puauun Jle [larense.

Onektposutryeckas aucconuarnus. CuibHBIE W cla0ble DJIEKTPOJIHTEHI.
Crenenp nucconuanuu. Cpena BOJIHBIX PACTBOPOB: KHUCJIOTHAsl, HEUTpasibHas,
nienoyHas. Bomopoausiii mokazarens (pH) pactBopa. I'maponu3s comneit. Peakuuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHHS.
Okucnurenbs W BOCCTAHOBUTENb. [Ipoliecchl OKHCIEHWST W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTEIM W BOCCTAHOBUTENIU. MeTon 3JIEKTPOHHOTO OasaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX IMPEBpaIlCHUIM:
pa3ioKEHHE TEPOKCHUIA BOJOPOJA B MPUCYTCTBUM KaTalu3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PEHIETOK, TPOBEICHUE PEeaKIuii MIOHHOTO 0OMEHa, OIpe/IesICHHe
Cpelbl PacTBOPOB C TMOMOIIBI) WHJIUKATOPOB, M3YYEHUE BIMSHUS PA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKONW pEaKIMU | TOJIOKEHUE XUMHUUYECKOTO
PaBHOBECHS.

Heoprannyeckasi xuMusi.

[Tonmoxenne HemeTauioB B [lepuoguueckoi cucTeEMe XUMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa u 0COOCHHOCTH CTpOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpUMepe KUCIopoaa, cephl, pocdopa u
yIieposa).

Bonopon. Ilomydyenue, ¢uzmyeckne M XUMHYECKHE CBOWMCTBA: PEAKIUU C
METaJUIaMU U HEMETaJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ muapuabl. TorMBHEIE
AJIEMEHTHI.

l'anorensl. HaxoxxaeHue B mpupoje, CrocoObl MoJiydeHus, puznueckue u
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenmume KUCIOPOACOACpIKAIIUE
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COSAUHEHUMN.

Kucnopon, o3on. JlabopaTopHble U MPOMBIIIUICHHBIE CIIOCOOBI MOTYYCHUS
Kkuciopoaa. @uU3NUecKue U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U TIEPOKCUIBL.



Cepa. Haxoxaenue B TpUPOAE, CHOCOOBI TMONy4YeHUs, (U3UYECKUE U
xumudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcupn cepbui(IV), okcun
cepbl(VI). CepHucras u cepHast KUCIOTHI U UX coir. OcOOEHHOCTU CBOMCTB CEPHOMU
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxaeHue B mpupoje, CHocoObl MOdMydeHus, (U3MYECKue u
XUMUYECKUE CBOMCTBA. AMMHMaK, HUTpUAbl. OKCHABI a30Ta. A30TUCTasd U a30THAas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnaenwe B mpupone, CHocoObl MOMydeHUs, (U3MYECKUE U
xumudeckue cpoiictBa. dochunpr u pochun. Oxcuasl dochopa, dochopnas
kuciota u e€ comu. [Ipumenenue dochopa m ero coemunenuit. dochopHbIe
ya00peHusl.

Yraepona, HaxoXaeHWe B NOpupojae. AJUIOTPOmHBIE  MOAUUKAIUU.
duznyeckrue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX
yraepogoMm. Okcua yraepona(ll), oxcun yrimepona(IV), yronbHas kuciora u eé
COJIM. AKTHUBUPOBAHHBIA yroib, ancopouus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIpriMeHeHne MpoCThIX BELIECTB, OOPa30BaHHBIX YIJIEPOJOM, H €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, CrocoObl ModydeHus, (Gunveckue u
xuMuueckue cpoiictBa. Oxcun kpeMHus(IV), kpeMHHEBas KHCIOTA, CHIIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTEeKI0, ero NoJIy4eHue, BUIbl CTEKIIA.

[Tonmoxenne metamioB B [lepnoanyeckoil CHCTEME XUMHYECKUX 3JIEMEHTOB.
OcCOOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX O0O0JOUEK aToMOB MeTauioB. OOmue
dbu3nueckue cBoiicTBa MeTauioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHUKE.
CrmuiaBel METANIIOB.

DNEKTPOXUMHUUECKUNA PsAll  HampsbkeHud  metamwioB.  OOIIMe  CrOCOoObI
MOJTyYEHUS METaJJIOB: TUAPOMETAILTYPT U, MUPOMETAILTYPIHs,
anektpoMeraiutyprus. [lonarue o koppo3uu MetamuioB. CHocoObl 3allMTHl OT
KOPpO3UH.

OO6mrast xapaktepuctuka MetamioB [A-rpymnmer [lepuogmdeckoit cucTembl
XUMUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nosydyenue, GU3ndecKkue 1 XUuMHYECKHE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHCHUM.

O6mras xapakrepuctuka metawioB I[A-rpynmer [lepuoandeckoil cucTembl
XUMHUYECKUX OJJIEMEHTOB. MarHuil W KajJblUui: TMOJydeHue, (u3NUecKue u
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE MPOCTHIX BEIIECTB M WX COEAUHEHHUIA.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJIOMUHUN: TIOTyYeHHe, GU3NIEeCKue 1 XUMUUECKHUE CBOMCTBA, TPUMEHEHHUE
MPOCTOTO BEIIECTBA M €ro coeauHeHUW. Am@oTepHble CBOMCTBA OKCHIA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.



OOmiasi xapakTepucTUKa MeTauioB mobOouHbix mnoarpymn (b-rpymm)
[leproguyeckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nvecKre U XMMUYECKUE CBOMCTBA XpOMa M €ro coeluHeHuil. OKCUabl U
rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nvecKkue W XHUMHUYECKHE CBOKWCTBA MapraHlla M €ro COCINHEHUM.
Baxueiimme coeaunenuss Mapranuna(ll), wmapranua(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckre U XMMHUYECKHE CBOMCTBA jKejie3a U ero coeAuHeHuil. OKcupbl,
ruapokcusl u cou xene3a(ll) u xenesa(lll). [Tonydyenue u npumMeHeHue xKemnesa u
€ro CILIaBOB.

DuU3NYECKUe U XUMHYECKHE CBOMCTBA MEJIU U €€ coeaquHeHui. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[uHk: momydeHue, (PU3MUECKUE M XHMHYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUIPOKCH/IA IIUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
LMHKA U €r0 COCIMHECHUM.

OKCIEpUMEHTAIbHBIE METOJIbI M3YyYE€HHUsS BEUIECTB W MX MPEBpAILCHUI:
M3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJE, HU3YYEHHE KOJUIEKUUH «MeTamibl MU CIUIaBb», B3aUMOJICHCTBHE
HICJIOYHBIX U IIEIOYHO3EMENIbHBIX METAJUIOB C BOJAOW (BO3MOXHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJICHCTBUE IIMHKA U KEJI€3a C PAcTBOPAMHU KHUCIOT H
11eJI0Y€ei, KaYeCTBEHHbIE PEAKIIMM HA HEOPTaHUYECKHE aHUOHbBI, KATUOH BOAOPO/IA
W KaTHOHBI METAJIJIOB, B3aMMOJICUCTBUE THIAPOKCUIOB ATIOMUHUS U IHHKA C
pacTBOpaMH KUCIIOT M HIEJIOYEH, PEHIEHHE SKCIIEPUMEHTAIBHBIX 337a4 10 TeMaM
«l"anmorensy, «Cepa u e€ coeauHeHus», «A30T U Gochop U UX COCAUHEHUSY,
«Mertaibl raBHBIX TOATPYNID», «MeTanibl TOOOYHBIX TOATPYIII.

XUMHSA U )KU3Hb.

Ponb xumuu B o0ecrieyeHnn yCTOMYMBOrO pa3BUTHs YyesoBeuecTBa. [loHaTue
O HAYYHBIX METO/aX MO3HAHUS U METOJI0JIOTUH HAYYHOTO UcclieoBanus. HayuHsbie
MPUHITUIIBI OpPTraHU3aIMil XUMHUYECKOTO MPOU3BOCTBA. [IpOMBIIIIEHHBIE CTIOCOOBI
MOJIYYeHHUs] BaXKHEHIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUAKa, CEPHOU
KHUCJIOTBI, MeTaHoa). [[poMbllieHHbIE CIOCOOBI MOTYyYEHUS METAJIJIOB U CILJIABOB.
XHUMHUECKOE 3arpsi3HEHUE OKpYKAIOLIEH Cpelibl U ero nociieacTBus. Poiabs XxumMun B
o0ecTicUeHUN YHEPTETUIECKOM OS30ITaCHOCTH.

Xumuss © 340pOBbe 4elioBeKa. JlekapcTBeHHble cpenctBa. lIpaBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MIpenapaToB. Pojib XUMUHU B pa3BUTHUN MEIUIIMHBI.

XUMUS TIUIIM: OCHOBHBIE KOMIIOHEHTHI, THUIIEBbIe J00aBkU. Poiab Xumuu B
o0ecrieueHnH MUIIeBO 0€30MaCHOCTH.



Kocmernueckne u mapgromepusie cpenctBa. beitoBas xumus. [lpaBuna

0e30MacHOro UCIOJIb30BaHUS MPenapaToB OBITOBOM XUMHUH B TOBCETHEBHOM KU3HH.

XUMHSI B CTPOUTEIBCTBE: BAXKHEHIIIME CTPOUTENIbHBIE MaTepuaibl (LIEMEHT,
O€TOH).

XuMHUSI B CeJIbCKOM X03sicTBe. OpraHu4ecKue U MUHEpAIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPACKU, CTEKIIO, KEpaMUKa.
Marepnansl 1 anekrponuku. Hanorexnomoruu.

Pacuérnurlie 3amaun.

Pacuérel: Macchl BelecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEI[ECTBA, MACCE U 00BEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIMHU BEIIECTB, MACCHI
(00BéMa, KOIMYECTBA BEIIECTBA) IPOIYKTOB PEAKIINH, €CIIU OJHO U3 BEILIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTa PEAKLUU, €CIH OJHO
U3 BEIIECTB JAaHO B BHUJAE pacTBopa C ONPEAEIEHHOW MAcCOBOW JOJIEH
PacTBOPEHHOTO BEIIECTBA, MACCOBOM 10U M MOJISIPHOM KOHLIEHTPALMU BEUIECTBA B
pacTBope, J0JIM BBIXOJA IPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed MNpU  HM3yYeHUM OOmed u
HEOpPraHU4YeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAETCA YEPE3 UCIIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK W MOHATHH, IPUHATHIX B OTACIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MMOHATHS: SBJICHUE, HAYYHBIN (PakT, runoTesa,
TEOpUsi, 3aKOH, aHaJU3, CUHTE3, KJaccu(uKalius, nepuogudHOCTh, HAOII0ICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®u3uka: MaTepusi, MUKPOMHP, MAKPOMUD, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJIA, JHEPIE€TUYECKUI YPOBEHB, BELIECTBO,
TeNOo, 00BbEM, arperaTHOE COCTOSIHHE BEILECTBA, HJCalbHBIA Ta3, (pu3nueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kieTka, opranusM, 3KocucTeMa, ouochepa, MeTaboaUu3M, MaKpo- U
MUKpPOAJIEMEHTBI, O€JNKH, KUPbI, YIJIEBOJbl, HYKICHMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILTUBO,
PECYpCBHI.

TexHonorus: XUMHUYECKasi MTPOMBIIUIEHHOCTh, METAJUTYPIHUsl, CTPOUTEIbHbBIE
MaTepHabl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJCTBO, MUILEBAs MPOMBIILIIEHHOCTD,
dapmareBTHUECKAS MPOMBIILIEHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MATEPHANIOB, 3JEKTPOHHAs
MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUHA
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM C CHUCTEMHO-IEATEIBHOCTHBIM TOJIXO0JIOM B CTPYKType
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YpPOBHE CPETHEro
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTABIISIONINE: OCO3HAHUE
OOyYarOIIMMUCST POCCHUHCKONH TpakIaHCKOW WIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4eHHIO; TOTOBHOCTh U CIHOCOOHOCTh OOYyYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMAaMHU T[IOBEJEHUSA;, HaJIUYHe
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTH LIEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE pE3yibTaThl OCBOCHUS TpeAMeTa «XUMHS» OTpaxkaroT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEILHOM M MPaKTUUECKON JesATEeIbHOCTH
0Oy4JaronIuxcs B MPOIECCe pean3aiui 00pa3oBaTeIbHOM NeATeTbHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAKOT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEIILBHOM M MPAKTUYECKON JesATEIbHOCTH
oOyyJarommxcsi B MPOIECCe peain3alud 00pa3oBaTEIbHON JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaIaHCKOT0 BOCIIMTAHUS

OCO3HaHUS 00YYAIOIMMUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABICHUSI O COLMAIBHBIX HOPMAaX M TMpaBWIaX MEXKIUNIYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JAEATEIHHOCTH MPU CO3TAHUH YUSOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U MMO3HABATEIBHBIX 33/1a4, BBIMOJTHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3JIUYHBIX BUJIOB YUY€OHOU ACSITEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

[IECHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAydYHOMY HaCJIEIUI0
OTE€YECTBCHHON XMMUH;

YB@XKEHHSI K TIPOLIECCY TBOpPUECTBa B 00JIACTHM TEOPUU M MPAKTUYECKOTO
NPUJIOKEHUS XHWMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUH, KPOMOTIMBBIX OKCICPUMEHTAIBHBIX  TOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HaBATEJIbHBIX MOTHBOB B IMOJYUYCHUH U TTOCIIEAYIOIIEM aHAIN3e
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUH;



3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STHYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTU OLICHUBATh CBOE IMOBEACHHUE U TOCTYNKH CBOMX TOBAapHILEH C
NO3ULNKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YY4ETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) hopMuUpOBaHUS KYJIbTYPbI 310POBbSI:

NOHMMaHUs LEHHOCTEH 370pOoBOro U 0Oe€30MacHOro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJIoficHUs TpaBwi 0e30MacHOTO OOpallleHHs C BELIECTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBLHOCTH;

NOHUMAaHUS LEHHOCTHM MNPABWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HU JIIOCH;

OCO3HAaHMS TOCIEACTBUNA W HENMPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTHU B  Y4eOHO-HCCIIEO0BATEIbCKOM
NEeATEIbHOCTH, OOILNECTBEHHO TMOJE3HOM, TBOPYECKOW W  JIpPYrux BHUAAX
JeSITENIbHOCTH;

YCTAHOBKM Ha AaKTHBHOE YYacTHE€ B PEUICHUM IPAKTUYECKHUX 3adad
ColLlMaJbHON HaNpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTepeca K MPaKTUYECKOMY U3YYEHUIO Mpodeccuil pa3iuyHoro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUM N0 XUMUU;

YBaXEHUS K TPyHdy, JIOIAM TpyJa U pe3yJibTaTaM TPYAOBOU AEATEIBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MHJIMBUIYaJbHOW TpPaeKTOPUHU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JIOTHYECKOT0 BOCIIUTAHNS

HKOJIOTMYECKU 1eJecO00pa3HOro OTHOIIEHHUS K TMPUPOAE KaK HCTOUYHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHUMAaHUS TJI00ANIBHOTO XapakTepa SKOJIOTHYECKUX MpOoOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEeJibl;

OCO3HAHMSI HEOOXOJUMOCTH UCHOJb30BAHUS JIOCTHKEHUH XUMHH IS
pELIeHNs BOIMPOCOB PALIMOHATIBHOTO IPUPOIOIIOIb30BAHNUS;



AKTUBHOTO HEOPUATHS JCUCTBUW, MPUHOCIIIMX BpEI OKPYXKaroUeu
NPUPOIHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U NMPEIOTBPALIATh UX;

HaJMYUsl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KYJIBTYPHI,
ombITa NEeATEIbHOCTU HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLUAAIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHUS aKTUBHO MPOTUBOCTOSITH HJEOJOTUU
xemodobuu;

7) IEHHOCTH HAYYHOT0 O3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CcHenu(UKA XUMUU KaK HayKd, OCO3HaHHUs €€ poju B
GbopMUPOBAHUM PAIMOHAJILHOIO HAYYHOTO MBIILICHUS, CO3/IaHUM 1E€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY>KalollleM MUPE KaK O €IMHCTBE MPUPOJABI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIICHUU TMPoOJIeM COXpaHEHUs
MPUPOITHOTO PaBHOBECHS,

yOSXKJIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUU JUIE  COBPEMEHHOM
IUBWIM3ALMY: B €€ TyMaHUCTUYECKON HAMPaBICHHOCTH 1 BaXKHOM POJIU B CO3TaHUU
HOBOM ©0a3bl MaTepualbHOW KYJIBTYPBl, B PpEHICHUH TJIOOAIBHBIX Mpo0IeM

YCTOMYMBOIO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SJHEPreTUUECKOM, MUIEBON 1
AKOJIOTMYECKON O€30MaCHOCTH, B Pa3BUTHH MEIUIMHBI, 00€CIIEYEHNUN YCIOBUMI
YCIEILIHOTO TPY/Ia U SKOJIOTHYECKH KOMGMOPTHOM KU3HU KaXKAOT0 UjieHa OOIeCTBa;
€CTECTBEHHO-HAYYHOM TIpaMOTHOCTHU: TOHHMMAHMS CYIIHOCTH METOJIOB
MO3HAHUS, UCTOJIb3YEeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOIh30BaTh
MOJIy4aeMble 3HAHUS JJIs aHAJIu3a U OOBSICHEHHS SIBJICHUM OKPYXAIOIEro MUpa U
MPOUCXOJIAIINX B HEM U3MEHEHUMN, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4YHBIX (haKTOB U UMEIOIIUXCS JAHHBIX C IEIbI0 MOJIYYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENFHO UCIOJIb30BaTh XUMHUYECKHUE 3HAHUS JIs
perieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

WHTEpPECA K MO3HAHMIO, UCCIIEI0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMA TIO0 XWMHUH B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

UHTEpeca K 0OCOOCHHOCTSM TpyJAa B pa3auuHbIX chepax npodeccruoHaIbHOM
JIEATEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATHI



MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMbl IO XMMHUU Ha YPOBHE
cpeaHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HauYuMble A1 (GOPMHUPOBAHHUS  MHUPOBO33PEHUS  OOyUYaIOIIUXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEIMETHbIE) OOUICHAYYHbIE TOHATHS, OTpPaKaroIlue
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOAOB TO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTUs, SIBICHUE,
npoliecc, CUcTeMa, Hay4HbI (paKT, MPUHIUI, TUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

YHHUBEpCadbHble y4eOHBbIC IeHCTBUS (MTO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

peryJISTUBHBIC), obecrieunBaroIme dbopmupoBaHue (GYHKITMOHATBHOM
T'PaMOTHOCTH M COIIMATLHOM KOMITETECHITUH 00YJarOIINXCS;
CIIOCOOHOCTh oOy4Jaronmxcs UCITIOJIb30BATh OCBOCHHBIEC

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUE€OHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHKE.

MeranpeagMeTHbIe pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PETYJISTHBHBIMU
JIICUCTBUSAMH.

IHo3HaBaTe/ibHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

1) 6azoBble JJorHYecKHe AeiicTBUS:

CaMOCTOSITENIbHO  (OpMyIMpOBaTh W aKTyaJlU3UpPOBaTh  MpooOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh eI JEATEIIBHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUHU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

WCTIOJIb30BaTh NPU OCBOCHUU 3HAHWUN MNPUEMBI JIOTUHYECKOTO MBIILJICHUS:
BBIJICJISITh XapPaKTEPHbIE MPU3HAKKU TOHSTUM U YCTAHABIMWBATH WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIMUE MOHSTHS JJIsI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUHU JUIA KJIacCH(HUKAIIMKA BEIIESCTB |
XAMUYECKUX PEAKIINIM;

YCTAHABIIMBATh MPUYUHHO-CIICICTBEHHBIE CBA3U MEXAY H3y4a€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCyXJACHUS (MHAYKTUBHbIC, JEAYKTHUBHBIC, TIO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHMS MCIIOJIb3yEeMbIE B XUMHHU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BBIBATH MOJIEIbHBIE MTPEIACTABICHUS — XUMUYECKUM
3HAK (CUMBOJI) DJIEMEHTa, XUMU4YeCcKast popMyJia, ypaBHEHUE XUMUYECKON PEaKIINH
— MpU pelIeHUN YYEOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a/1ad, MPUMEHSTH



HA3BaHHbBIE MOJIEJbHBIC MPEACTABICHUS I BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 6a30BbIe HCCJIE0BATEIbCKIE AeCTBHUSA:

BJIaJIeTh OCHOBAMH METOJIOB HAYyYHOI'O TO3HAHUS BEUIECTB M XUMHUYECKHX
peaxKuuii;

(GopMyTupOBaTh LIETH U 33a4U UCCIICJOBAHMS, UCIIOJIb30BATh MOCTABIICHHBIC
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJIA (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJQJICTh HAaBBIKAMHU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJaTh 32 XOJO0M
Ipolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (POpMyIHpOBATH
000011IEHHS Y BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YJIHTATOB UCCIECIOBAHNUA,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIIEOBATENIbCKOM M MPOEKTHOU
JESTEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOUCKY METOJIOB PEIICHHUS MPAKTUYECKHUX 3a7a4, MPUMEHEHHUIO PA3IMIHBIX METO/IOB
TIO3HAHUSI.

3) padora ¢ uHpopmManmeii:

OPUEHTHPOBATbCS B pA3IMYHbIX MCTOYHMKAX HHpopMauuu (Hay4HO-
NOMyJISIpHAsl JIUTEpaTypa XUMHYECKOTO COACpXaHHs, CIpPaBOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), aHanmM3upoBaTh WHMOPMALMIO PA3NMYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS, KPUTHYECKH OLIEHUBAaTh eé JIOCTOBEPHOCTb "
HEMPOTUBOPEUUBOCTH;

(GopMyTUpOBaTh 3alpPOChl U MPUMEHSATH PA3IMYHBIE METOABI MPU TIOUCKE U
orbope wHPOpMANMK, HEOOXOAWMMOW JUIS BBIMOJHEHWS YYEOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpEACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

MCTIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MPH pabOTe ¢ XUMUYECKOM
uH(popMaluen: NMPUMEHITh MEXIpeaIMeTHble ((pu3nyeckue U MaTeMaTU4YeCKHe)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HATTIAJHOCTH.

KoMmyHMKaTHBHBIE yHUBEPCAJIbHbIE y4eOHbIe AeiiCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOM TeMbI B XOJI€ TUATIOTa W/UITN
JMCKYCCHH, BBICKA3bIBATh HJICH, (DOPMYITHUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS MPE/TIOKEHHOM 3a1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yIhbTaTOB ITO3HABATEIBHOU JESITCIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIILHO HJIM COBMECTHO CO CBEPCTHUKAMH MPH BHIMTOJTHCHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TPAKTHUECKON pabOThI TIO0 MCCIICIOBAHUIO CBOHCTB
M3y4aeMbIX BEIIECTB, peau3alliid y4eOHOTO MPoeKTa, U (GOpMyIHpPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX WCCIEAOBAHUIN IyTEM COTJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryisiTuBHbIC YHUBEpPCAIbHbIE Y4eOHbIC 1eiICTBUS:

CaMOCTOATENIBHO IUJIaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIbHYIO
JEATEIbHOCTh, ONpeneisas €€ Leau W 3aJadud, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh MpEAjaraéMblid alropuT™M JACHCTBUNA MpHU
BBITIOJTHEHWU Y4YE€OHBIX W HCCIEAOBATENbCKUX 3aJlay, BbIOMpaTh HauboJiee
3¢ (}eKTUBHBIN croco0 HMX peueHus ¢ YYETOM NOJIYYEHHS HOBBIX 3HAaHUUA O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JEITEIBHOCTM HAa OCHOBE CaMOAHAIN3a WU
CaMOOLICHKU.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIC pe3yNbTaThl OCBOEHUS MPOrPAMMBbI 10 XUMHUH Ha YIIIyOJIEHHOM
YPOBHE Ha YPOBHE CpeAHEro o01ero 00pa3oBaHus BKIIOYAIOT CIELU(PUIECKUE IS
y4eOHOTro npeaMeTa « XMMHUs» Hay4dHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUIN TIO
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPa30BAHUIO 3HAHUM, BHUJIBI JIEATEILHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHWA M TPUMEHEHWIO 3HAHWUW B PA3JIMYHBIX Y4EOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIUAX, CBI3aHHBIX C XUMuUen. B
porpaMMe 10 XHMHUU NPEAMETHBIE PE3YyJIbTaThl MPEACTABICHBI IO TOJaM
V3YUYCHHSI.

10 KIIACC

IIpenMeTHble pe3ylbTaThl OCBOEHUSI Kypca «OpraHudeckass XuMUs
OTPaXKaIoT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUI: O MECTE€ M 3HAYECHUU OPraHUYeCKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CIeUeHUU YCTOMYHMBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUU MPOOJIEM IKOJIOTHYECKON, SHEPTETUUECKONU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3JaHUH HOBBIX MaTepUAJIOB,



HOBBIX VCTOYHHUKOB SHEPIUH, B oOecrieyeHun paLMOHAIBHOTO
IPUPOAOIOIL30BaHUs, B (POPMHUPOBAHUM MHUPOBO33PEHUS U OOIICH KYyJIbTYpbI
YeJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIQJICHAE  CUCTEMOM  XMMHYECKHMX  3HAHUW, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE MTOHATUSI — XUMUUECKUAN DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboylouka aroma, s-, P-, 0-aTroMHBICE OpOHWTAM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3auvs AaTOMHBIX OpOWTaned, HWOH, MOJIEKYJa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM O0BEM, YTIEPOIHBIN CKeNeT, (yHKIIMOHATbHAs
Tpynmna, paadkai, CTPYKTypHble ¢GopMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIE), HM30MEpPHsl CTPYKTYpHas M MPOCTPAHCTBEHHAs (reoMeTpuyecKas,
ONTHYECKAs), HM30MEPbI, TOMOJOTMYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHUYECKHE COCIUHEHUs, MOHOMED, IOJMMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJSIDHBIE COCIAMHEHMS; TEOPUH, 3aKOHBI
(mepuommueckmii 3akoH J[. WM. MenpaeneeBa, TEOpHsl CTPOSHHSI OPraHHYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHECHUS
U MPEeBPALECHUS DHHEPrud MpH XUMUYECKUX PpPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAUIUE B OCHOBE
NOHUMAaHUS IPUYNHHOCTH U CUCTEMHOCTH XMMHWYECKHX SIBJICHUI; IPEICTABIICHUS O
MEXaHU3MAX XUMUYECKUX peakUuid, TEPMOJMHAMHYECKUX M KHUHETUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKAaHUs, O B3AMMHOM BJIMSIHUU aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIM U Me30oMepHbIi 3¢ dekTsl, opueHTantsl | u I poma);
(akToJIOrHYECKHUEe CBEIECHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH U O€30IacHOM
UCIIOJIb30BAHUU BAXKHEWILIMX OPTraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JeSATEIbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MPUHLIUIIAX XUMUYECKOTO TPOU3BOICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, TEPEePadOTKH HEPTH);

c(OPMUPOBAHHOCTh YMEHUU: BBISABIATH XapaKTEpPHbIE NMPU3HAKU TMOHSATHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MpHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JJIi COCTABJICHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPTaHUYECKUX
BELIECTB;

COCTABJISITh YPaBHEHHUSI XUMHYECKUX PEAKIMA U PACKPBIBATH UX CYLIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMHA  MOCPEACTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OalaHca 3TUX peaklui, peakiuil HOHHOTO OOMeHa MyTEéM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUI;



M3TOTaBIMBATh MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIIECTB JJIS WILTIOCTPALUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpMUPOBAHHOCTh YMEHMI: yCTAHABIUBATh MPUHAAJIC)KHOCTh HM3YYCHHBIX
OPraHUYECKUX BEIIECTB IO HX COCTaBy U CTPOCHHUIO K OMNPEACIEHHOMY
KJIAcCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHYECKOU
HomeHknatype (IUPAC) u npuBoauTh TpUBUATIBHBIE Ha3BaHUS JJIA OTIEIbHBIX
MpeICTaBUTENIe OpPraHUYEeCKUX BEIIECTB (PTUIICH, allETUJICH, TOJIYOJI, TIIUIEPHH,
ATHJICHTJIUKOb, (EHOJ, (OopMaNbIerul, aleTalbIeru], aneTOH, MYypaBbHHAS
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAs, OJICMHOBAS, MaJbMUTHHOBAs KUCIIOTHI,
[JIMIWH, ajJaHuH, MallbTo3a, (PpyKTO3a, aHWJIMH, TUBUHUII, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

chOpPMUPOBAHHOCTh YMEHHUSI OMPEACNATh BHUJ XUMHYECKOM CBSI3U B
OpPraHUYECKUX COCAMHEHMSIX (KOBaJCHTHAas W WOHHAas CBs3b, G- H T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHSTHh TOJOXKEHUS TEOPUH CTPOCHUS
oprannyeckux BemectB A. M. bytnepoBa aist 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa U CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHHUE, PU3NIECKUE
U XMMUYECKHME CBOMCTBA THUIHUYHBIX IMPEICTABUTENEH pa3IMYHBIX KJIacCOB
OpPraHUYECKUX BEIIECTB: aJKaHOB, LIMKJIOAIKAHOB, aJIKEHOB, aJIKaIUEHOB, aJIKUHOB,
apoOMaTHYECKUX YIJIEBOJAOPOJOB, CIUPTOB, AJIbJEIHJIOB, KETOHOB, KapOOHOBBIX
KHUCTIOT, MPOCTHIX M CIOXKHBIX I(PUPOB, KUPOB, HUTPOCOCAUHEHWH M aMHHOB,
AMUHOKHCIIOT,  O€NKOB, YIJIEBOJOB (MOHO-, JU- U  [OJUCAaXapuaoB),
WUTIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBSI3b ~ MEXKIYy HHUMHM  YPaBHEHHUSIMHU
COOTBETCTBYIOIIMX XUMHYECKMX PpEaKIUi C HCIOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpPMHUPOBAHHOCTh YMEHHUSI TOJTBEPXKIATh Ha KOHKPETHBIX MpHUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CITOCOOHOCTH OPTaHUYECKUX COSAMHEHUNA OT
KpPaTHOCTHU ¥ THUIIa KOBAJICHTHON CBSA3M (G- U M-CBS3M), B3AUMHOTO BIMSHUS aTOMOB
U TPYMI aTOMOB B MOJICKYJIax;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh UCTOYHUKHU YTIIEBOJAOPOTHOTO
CBIpbs (HEPTH, IPUPOIHBIN ra3, yrodib), CIOCOObI €ro NepepadoTKU U MPAKTUYECKOe
IPUMEHEHHE TIPOAYKTOB TiepepaboTKy;

c(OPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHUNA O E€CTECTBEHHO-HAYYHBIX
METOJlaX MO3HaHMs — HaOJIOJCHNH, U3MEPEHUH, MOJICTUPOBAHUH, HKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpPMHUPOBAHHOCTH YMEHUS TIPUMEHSATH OCHOBHBIE ONIEPAIIN MBICTUTEIIEHOM
NEATEeIbHOCTH — aHaJu3 M CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTEeMaTH3aIUIo,



BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3€M — /JIsl U3yUYEeHUsS] CBOMCTB BEILIECTB U
XUMHYECKUX PEaKIIU;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMHUCCKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO TMOHMMAaHUS CYIIHOCTH MAaTEepUAJIbHOTO E€IUHCTBA MHUpA,
HCIIOJIB30BaTh CHUCTEMHBIE 3HAHUS IO OPraHUYECKOW XUMHH Il OOBSICHCHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOTY;

c(hOpPMHUPOBAHHOCTH YMEHUI: TPOBOIUTH PACUETHI IO XUMHUIECKUM (popmyiaMm
U YpPaBHEHUSM XHMHYECKUX PEAKIMH C UCIOJIb30BAaHUEM (PU3NUYECKUX BEITMYUH
(Macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PacuéThl IO HAXOXXJICHUI0O XUMHYECKOH (POpMYJIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHYECKUX JIEMEHTOB, MPOIYyKTaM
CrOpaHusl, MIOTHOCTH Tra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHATU3UPOBATH U OIICHUBATh
C TO3UIUMHA  DKOJOTMYECKOM  O€30MacHOCTH  MOCJIEACTBUS  OBITOBOM |
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBSI3aHHOM C MIEpepadOTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIC 3HAHUS JIJIsl IPUHSATUSI TPAMOTHBIX pelIeHu mpolaemM
B CUTYalIUsIX, CBI3aHHBIX C XUMHEMH;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEJIBHO IUIAHUPOBATh M IPOBOJIUTH
XUMUYECKUN DKCIEPUMEHT (TOJIy4YeHHE W M3YyYEHHUE CBOMCTB OPTraHMYECKHX
BEILIECTB, KAYECTBEHHBIE PEAKLIUHU YIJIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIEPUMEHTATbHBIX
3a/1ad MO PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IMPaBUII
O6e3omacHOoro oOpamieHusi ¢ BeHeCTBaMU M J1a0OpaTOpPHBIM 000PYIOBaHUEM,
dbopMyIMpoBaTh I€b HCCIEAOBAHMS, NPEACTABIAThH B Ppa3iuuHON (popme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUI:

co0JiroAaTh MpaBUjia dKOJOTHYECKH 11€JIECO00Pa3HOr0 MOBEICHUS B OBITY U
TPYIOBOW JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3JI0POBBS, OKPYKArolIeh
MIPUPOTHOM CPebl U JOCTHXKEHHS €€ YCTOMUNBOIO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOrO JEHCTBUSI HAa YKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHaJIM3UPOBATh I1EJECOO00PA3HOCTh MPUMEHEHHUSI OPraHWYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOPMHUPOBAHHOCTh YMEHH: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (Hay4dHasi U y4eOHO-HaydHas
JUTEpaTypa, CpecTBa MaccoBoM MHpopManuu, MIHTEepHET U pyrue), KpUTUYECKH
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaIHio, iepepadaThiBaTh €€ U UCTOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KIIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmas w HeopraHmdeckas
XAMUSD) OTPAXKAKOT:

c(OpPMHUPOBAHHOCTh TPEJICTABIICHUNA: O MAaTEepUaILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJIEHUWA NPHUPOIbI, O MECTE U 3HAYEHUU
XUMHUH B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00ECIEYEHUU YCTOMYMBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPTeTHUYECCKON M THUIICBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpPUATIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B OOECIEYEHUH PAlMOHAIBHOIO MPHUPOIOINOIb30BaHUS, B
bopMHpPOBaHUKM MHUPOBO33PEHHUSI W OOIIEH KyJbTyphl UEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3J0POBBIO M TPHPOIHOU
cpexne;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIMe MOHATUS — XUMUUYECKUM DJIEMEHT, aTOM, SIp0O aTOMa, U30TOIIHI,
9JIEKTPOHHass 000JIouka aTtoma, S-, P-, d-aTOMHBIE OpOWTAIH, OCHOBHOE W
BO30YXXJEHHOE COCTOSIHMSI aToMa, TUOpUAM3AIUs aTOMHBIX OpOWUTalie, WOH,
MOJIEKYJIa, BAJEHTHOCTb, JJICKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJICHHS,
XUMHUYECKass CBsA3b (KOBAJICHTHAs, WOHHAs, MeETaUIMYecKasi, BOJOpPOHAs),
KpUCTAJUTMYECKAasl PpEIIETKA, XHUMHUYECKas pEeakUus, pacTBOp, dJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJEKTPOJIMUTUYECKAs JUCCOLMALMUSA, CTEIEeHb JIHUCCOLMALINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTENb, TEIUIOBOM A(DPeKT
XAMHUYECKON PEaKIMU, CKOPOCTh XUMUYECKON pEeakIuy, XUMUYECKOE PABHOBECHE;
TEOPUM M 3aKOHBI (TEOPHUS AJIEKTPOJUTHUYECKON NUCCOIMALNU, TEPUOIUYECKUM
3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHUsI MacChl BEILIECTB, 3aKOH COXPAaHEHHUS U
MPEBPAIIEHUS] SHEPTUU NPU XUMHUUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MaccC), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUMN SI3BIK
XWMHWU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIUE B OCHOBE TOHUMAaHUS MPUYUHHOCTH
Y CUCTEMHOCTH XUMHUUYECKHX SIBJICHUI; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUU
BEILIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIPHOM W HaJIMOJEKYJISIPHOM YPOBHSIX;
MPEJCTABICHUS O MEXAHU3MaX XUMHYECKUX PEaKIUi, TEPMOJAMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX HMX IMPOTEKaHUs, 0 XMMHYECKOM PaBHOBECHH,
pacTBOpax W NUCIEPCHBIX CHCTeMaX; (haKTOJIOTHYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MacHOM MCIOJIb30BAaHUU BOXKHEUIIIUX HEOPTAaHUYECKHUX
BCIIECTB B OBITY W MPAKTHUYECKOW JEATEIHHOCTH YEJIOBEKA, OOIIMX HAyYHBIX
MPUHIUIIAX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKW TOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HCMOJb30BATh COOTBETCTBYIOUIUE MOHATHUS HPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOPMHUPOBAHHOCTh yYMEHUS HCIIOJIB30BATh XHUMHYECKYI0 CHUMBOJUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  ypaBHEHUH  XUMHUYECKUX  PEaKILUi,
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIIEIbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XMMHUYECKOU CBsI3U (KOBaJiEeHTHas,
WOHHAs, METAUIMYECKas, BOJOPOAHAs), THUI KPHUCTALIMYECKON pEmETKA
KOHKPETHOTO BEILIECTBA;

c(hOPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCHUMOCTb CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUINA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN Hu
JIOHOPHO-aKLENTOPHBII MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHHI: KIIACCU(PHUIIMPOBATH: HEOPTraHUYECKHUE BEILIECTBA
10 UX COCTaBy, XUMUYECKHUE PEAKIIMH 110 PA3THUYHBIM IPU3HAKAM (YUCITY U COCTaBYy
pearupyronmx BELIECTB, TEIJIOBOMY 3(P(EKTy peakiuu, U3MEHEHHUIO CTEleHeu
OKHUCJICHHSI JJIEMEHTOB, OOpPaTUMOCTH, YYAaCTHIO KaTaju3aTopa U JIpyrue);
CaMOCTOATENIbHO BBIOMpPATh OCHOBAHMSI M KPUTEPUU I Kiaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPbIBATH CMBICI MEPUOINYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, 0OBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaThb JIIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XWUMHYECKUX OJJIEMEHTOB NEPBOrO—YETBEPTOrO NEPUOIOB
[Tepuonnueckoit  cucrtembl .M.  MeHneneeBa,  UCHONb3ysS  TOHATUS
«IHEPreTUYCCKHE YPOBHM», «IHEPreTHUYCCKHE MOIYPOBHM», «S-, P-, O-aTOMHBIC
opouUTanm», «OCHOBHOE M BO30YKIEHHOE JHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coenuHeHud 1o nepuogaMm u rpynmnaMm llepumommueckont cucremsr [l U
MeHeneeBa, BaJIEeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX
AIIEKTPOHHBIX 000JI0YEK;

c(OPMHUPOBAHHOCTh YMEHMI: XapakTepU30BaTh (OMUCHIBATH)  OOIIHE
XAMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKMMH BELIECTBAMHU C
MOMOIIIbIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOPMHUPOBAHHOCTh YMEHUS PACKPBIBATH  CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OayiaHca
ATUX PEAKIUW; pEeaKIuii HOHHOTO OOMEHa MYTEM COCTABJIICHHS] WX TOJHBIX WU
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHMM;  peakuud  TUAPOJIN3a;  PEaKLuu
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpE TMIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEAKIHMA ¢ YYETOM HMX DHEPreTHUYECKUX XapaKTEPUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMMHMYECKOM pEaKUMU B 3aBUCUMOCTH OT Pa3JIMYHBIX
($akTOpOB, a TAKKE XapaKTep CMEIIEHNUS XUMUYECKOTO PaBHOBECHS MO BIMSIHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);
cOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHMHUYECKHUE PEaKIuH,
JeXallue B OCHOBE NPOMBIIUICHHOIO MOJYYEHHS] CEPHOM KHUCIIOThI, aMMHaKa,
oOIIMe HayyHble MPUHIMIBI XHMUYECKUX IPOU3BOJICTB; LEIECO00pPa3HOCTh
IPUMEHEHUSI HEOPraHMUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;
c(OpPMUPOBAHHOCTh BJIAJCHUS CHCTEMOM 3HAHWH O METOJaX Hay4YHOTO
NO3HAHUA SIBJICHUN NpUpOAbl — HAONIOJCHHE, HU3MEPEHHE, MOJEIUPOBAHUE,
HKCIIEPUMEHT (peabHbI U MBICJIEHHBIN ), HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHUS NPUMEHATH 3TH 3HAHUS IIPU SKCIIEPUMEHTAIILHOM HCCIIEA0BAHUM BELECTB
U sl OOBSCHEHUS XUMHYECKHX SIBICHUN, HMEIOLIUX MECTO B MPHUPOJAE,
MPaKTUYECKOM AESTEIIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HH;
c(hOpPMHUPOBAHHOCTh YMEHHSI BBIABIISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MNOHATUSMU M TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0o0s1ee OCO3HAHHOTO IOHUMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;
C(POPMHUPOBAHHOCTh YMEHHSI TPOBOAUTH PACUEThl: C HCHOJB30BAHHEM
NOHATUI «MaccoBas A0JIS BEIIECTBA B PACTBOPE» U «MOJSIPHAsT KOHLIEHTPALUS»;
Macchl BEIIECTBA WM 00bEMa raza 1o M3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
WM 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMHU BELIECTB; TEIJIOBOro 3¢ dexra
peaklny; 3HAYECHHUsS BOAOPOIHOIO MOKAa3aTessl pacTBOPOB KHUCIOT M LIEJIOYEH C
M3BECTHOM CTEMEHbI0 OUCCOLMALMU; Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEaKIMH, €CIU OAHO M3 MCXOIHBIX BEIIECTB JIAHO B BUJIE pacTBOpa C
ONpeIeIEHHOW MacCOBOM J10JIEM pacTBOPEHHOIO BEIIECTBA WJIM JAHO B U30BITKE
(MMeeT mpuMecH); 0 BbIX0/1a TPOIYKTa PEeaKIMU; O0BEMHBIX OTHOUIEHUH ra30B;
c(OpMUPOBAHHOCTh YMEHUN: CAMOCTOSITENILHO TUIAHUPOBATh U MPOBOJUTH
XUMHUYECKHM  JKCIEpUMEHT  (IPOBENEHUE  PEaKIMil  HMOHHOTO  OOMEHa,
MOATBEPKIECHUE KaYECTBEHHOI'O COCTaBa HEOPTraHUYECKUX BEIIECTB, OMPEACIICHUE
Cpelbl PacTBOPOB BEILECTB C IMOMOIIBIO HMHIMKATOPOB, H3yYEHUE BIUSHUSA
pa3nuyHbIX  (AaKTOPOB HAa  CKOPOCTh  XMUMHMUYECKOW  PEaKIMH, pelIeHue
DKCIEPUMEHTAIBHBIX 3a7ad no TemaMm «Metaiey u  «Hemeramney) ¢
coOJII0ICHUEM TTPaBHII O€30MaCHOTO OOPAIIEHHS C BEIIECTBAMHU U TJaOOPATOPHBIM
o0opyaoBaHueM, GOpMYyJIUPOBATH 1I€JIb UCCIIEI0BAHUS, IPEICTABIATH B Pa3IMUYHON
dbopMe  pe3ynpTaThl  AKCHEPUMEHTA, AHAJIM3UPOBATh M  OLEHUBATh  UX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUH: COOMIOaTh MpaBUiIa TOIb30BAHUS XUMHUECKON
nocyaol u 1a0OpaTOpHBIM O0OpYIOBaHUEM, OOpalleHHs C BEIIECTBAMU B
COOTBETCTBUM C HMHCTPYKIUSMHU 110 BBIIOJHEHUIO JIa0OPATOPHBIX XUMHUYECKUX
OIBITOB, HKOJIOTMYECKU 1€71ecOo00pa3HOro MOBEAEHUS B OBITY U TPYJIOBOMU
NEATEIIBHOCTH B LIEJAX COXPAHEHUS CBOErO 370POBbs, OKPYKAIOLIEN NPUPOIHON
cpeabl W JOCTMKEHHsI €€ YCTOWYMBOIO pAa3BUTHA, OCO3HAaBaTh OIACHOCTH
TOKCHYECKOI'0 JIEHCTBHS HA JKUBBIC OPraHU3MBbI ONPEICIEHHBIX HEOPraHMYECKUX
BEILECTB, TOHUMas cMbIci nokaszaress [IJIK;

Cc(OPMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIISTh II€JICHAIIPABICHHBIM TOUCK
XMMHUYECKON MH(POpMAIMH B Pa3IMYHBbIX UCTOYHUKAX (Hay4yHas U y4eOHO-Hay4dHasl
JUTEepaTypa, CpelcTBa MaccoBoi nHpopmaluu, UHTEpHET U ApyTue), KpUTUIECKH
aHAIM3UPOBAaTh XUMHUYECKYIO HH(POPMALIHIO, IepepadaThiBaTh €€ U UCIOIb30BAThH B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.
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KapOoHunbpHBIE COETUHEHHS: AJIbICTUIBI U

bu6mmoreka [IOK

3.2 keToHbl. KapOoHOBBIEC KUCTOTHI. CIIOKHBIC 31 httos://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bu6mmoreka [IOK
33 YTueBONE 14 https://m.eds00.ru/d69df650
Hroro no pazneny 58
Pa3nen 4. A3oTcoaep:xaniue OpraHnyecKue coeIMnHeHus!
bubmuorexa [JOK
4.1 AMHHBI. AMUHOKHCIIOTBI. benku 21 httos://m.edsoo.ru/d69d650
Hroro nio pazneny 21
Pa3nen 5. Boicokomosieky isipHbie coeIMHEHUs
bubmnoreka LIOK
1 B 14
5 BICOKOMOJIEKYJISIPHBIC COSTMHEHUS httos://m.edsoo.ru/d69df650
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11 KITACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/e/ioB U TeM uudpoBbie
Ne n/m P Kontpoanueie | IIpakTtuyeckue (ucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
Pa3znen 1. TeopeTnueckue 0CHOBbI XMMHMU
Crtpoenue aroma. [leproanueckuii 3aKoH
bubnuoreka [JOK
11 u [leproanyeckas cucreMa XMUMHU4ECKUX 13
https://m.edsoo.ru/2dd57f24
sneMenToB [. 1. MenneneeBa
12 CrtpoeHnue BemecTBa. MHOT0O0OOpasue 1 1 bubnnoreka [IOK
' BELIECTB https://m.edso0.ru/2dd57f24
bubnuoreka [JOK
13 KHMIHECKHE peaKiiHH 3 . 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 65
Paznen 2. Heopranunueckasi Xumusi
bu6mmotexka I[IOK
2.1 H 1 1
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2.2 M 1 2
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Paznen 3. Xumusi v ;KM3Hb
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Hroro 1o pasneny 9
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Nen/ Kosn4yecTBo yacoB Hara JIeKTPOHHBbIE HU(PPOBBIE
Tema ypoka U3y4eHusi | oOpa3oBaTeibHbIE
yp Bcero Kontposabhbie [[IpakTuyeckue Y pefypcm
padoThI padoThI
1 [IpenMer 1 3HAUEHUE OPraHUYECKOM 1 [Ipesenrarus
XUMHUH, TIPEJICTABICHUE O (MH®OVYPOK):

MHOT000pa3uu OPraHu4IeCKUX
COEINMHEHUN

https://infourok.ru/prezentaci
ya-predmet- organicheskoj-
himii-10-klass-
4554865.html Ypok
(Hudposas 6ubimorexa):
https://app.onlineschool-
1.ru/10-
klass/himiya/predmet-
organicheskoj-himiil/
article Buneoypok:
http://school-
collection.edu.ru/ Ypox
(Axmnacce):
https://www.yaklass.ru/p/hi
mija/10-klass/osnovy-
organicheskoi-khimii-
6490554/predmet-
organicheskoi-khimii-
teoriia-khimicheskogo-
stroeniia-organiches -
6447217 Buneoypok
(MuTepypok):
https://interneturok.ru/lesso
n/chemistry/10-klass/bvv
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edenieb/predmet-

organicheskoy-himii-rol-

organicheskih-veschestv-v-
zhizni-cheloveka Ypox
(POL):https://resh.edu.ru/su
bject/lesson/6149/

DIIEKTPOHHOE CTPOCHUE aTOMa
yriepoza (OCHOBHOE U BO30YXIEHHOE
COCTOSIHUS).

IIpesenTanus:
https://infourok.ru/prezent
aciya-po- himii-stroenie-
atoma-ugleroda-klass-
271196.html Ypok
(AKnace):
https://www.yaklass.ru/p/h
imija/10-klass/osnovy-
organicheskoi-khimii-
6490554/sostoianie-
elektronov-v-atome-s-p-
orbitali-elektronnaia-
konfiguratciia-_-
6447220/re-4a9b0f74-
e44d-45aa-
9acd-e0ea46dac163
Buneoypok: http://school-
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collection.edu.ru/
Buneoypok
(MUHTEPYPOK):
https://interneturok.ru/lesso
n/chemistry/10-klass/bvv
edenieb/elektronnoe-
stroenie-atoma-ugleroda

BasienTHBIE BO3MOYKHOCTH aTOMa
yriiepoaa

Bupneoypok
(MHTEPYPOK):
https://interneturok.ru/lesso
n/chemistry/10-klass/bvv
edenieb/kovalentnaya-
svyaz-v-organicheskih-
soedineniyah
IIpesenTanus
HMH®OYPOK):https://info
urok.ru/prezentaciya-po-
himii-elektronnaya-priroda-
himicheskih-svyazey-v-
organicheskih-
soedineniyah-3998996.html

Buneoypok: http://school-
collection.edu.ru/

(SIKnacc):https://www.yak
lass.ru/p/himija/10-

klass/osnovy-
organicheskoi-khimii-
6490554/ khimicheskaia-
sviaz-v-organicheskikh-
soedineniiakh-6482959

XuMudeckas CBsI3b B OPraHuvYCCKuX
COCIMHCHUAX.

[[bubmmoTeka [IOK
https://m.edso0.ru/8d39f5c8]]
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Tunel rubpuan3an

[[BubmuoTeka [JOK

https://m.edso0.ru/8d39f5c8]]

Teopus CTpOCHHS OPraHUYECKUX
coequHennit A. M. byrieposa

Buneoypok: http://school-
collection.edu.ru/

Buneoypok

(MuTepypok):https://interne
turok.ru/book/chemistry

/10-klass/organicheskaya-

himiya-10-klass-rudzitis-g-

e#t Ypok (Sknacce):
https://www.yaklass.ru/p/hi

mija/10-klass/osnovy-

organicheskoi-khimii-

6490554/sostoianie-

elektronov-v-atome-s-p-

orbitali-elektronnaia-

konfiguratciia- -6447220

https://www.yaklass.ru/p/h

imija/10-klass/osnovy-

organicheskoi-khimii-

6490554/predmet-

organicheskoi-khimii-

teoriia-khimicheskogo-

stroeniia-organiches -

6447217 Vpok

(Indposas
OoubroTeka):https://app.
onlineschool-1.ru/10-

klass/himiya/osnovnye-

polozheniya-teorii-himi/

article IIpe3enramus
(MH®OVYPOK):
https://infourok.ru/teoriya-

stroeniya-organicheskih-
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https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html

soedineniy-umk-rudzitis-
1651623.html

Buner uzomepun: CTpykTypHasi,
MIPOCTPAHCTBEHHAA. DIIEKTPOHHbBIC

3¢ }EeKTH B MOJIEKYJIaX OPraHNYECKUX
COCIMHEHHI

bu6nmmoreka [IOK
https://m.edsoo.ru/b0e61661

[IpencraBnenue o kinaccupuKauu
Y CHCTeMaTH4ecKasi HOMEHKIIaTypa
(IUPAC)

OpPraHUYECKUX BEIIECTB

Buneoypox: http://school-
collection.edu.ru/
Bupneoypok
(MHTEPYPOK):
https://interneturok.ru/lesso
n/chemistry/10-klass/bvv
edenieb/klassifikatsiya-
organicheskih-soedineniy
VYpoxk (SIKacc):
https://www.yaklass.ru/p/hi
mija/10-klass/osnovy-
organicheskoi-khimii-
6490554/klassifikatciia-
veshchestv-6447504
[Ipe3enranus
(MH®OVYPOK):https://inf
ourok.ru/prezentaciya-k-
uroku-klassifikaciya-
organicheskih-soedineniy-
497334.html
https://infourok.ru/prezenta
ciya- nomenklatura-

organicheskih-soedinenij-
5322147 .ntml



https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://m.edsoo.ru/b0e61661
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html

Knaccudukanms peaknuii B

N but6mmoreka [IOK
OpraHN4YeCKON XUMUU
bubanorexa
PDhttps://m.edsoo.rulll
https://resh.edu.ru
10 DnekTpoHHbIE 2P PEKTH B MOJIEKYJ1aX bubimoreka [JOK
OPraHMYEeCKHX COEIMHEHHI bubnmorexa
POhttps://m.edsoo.rulll
https://resh.edu.ru
11 AJKaHBI: TOMOJIOTHYECKUM Psijl, 00O1as bu6mmoreka IJOK
dbopMyIa, HOMEHKJIATypa U U30MEpHs, bubnorexa
AJIEKTPOHHOE M ITPOCTPAHCTBEHHOE POhttps://m.edsoo.rulll
CTPOEHHE MOJIEKYII https://resh.edu.ru
12 ['omosiornyeckuit psj1 alkaHOB, €T0 Bumiorexa LIOK
0COOEHHOCTH
bubmorexa
POhttps://m.edsoo.rulll
https://resh.edu.ru
bu6nmmorexa IJOK
13 Kondopmepsr Eubaorexa
P3https://m.edsoo.rulll
https://resh.edu.ru
14 DJEKTPOHHOE U TPOCTPAHCTBEHHOE bub6morexa LIOK
CTPOCHUEC MOJICKYJI aJJIKaHOB bubimorexa
PDOhttps://m.edsoo.rulll
https://resh.edu.ru
15 du3nyecKkue CBOMCTBA aJJKaHOB bubnunorexa IJOK
bubmorexa
PO3https://m.edsoo.rulll
https://resh.edu.ru
16 XHUMHYECKUE bubmuorexa [IOK

Bubnuoreka



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

CBOICTBA aJIKAHOB

PDhttps://m.edsoo.rulll
https://resh.edu.ru

17

MexaHu3M peakiuii paauKaaIbHOTO
3aMeleHus

bu6nmorexa IJOK
bubnnoreka

PDhttps://m.edsoo.rulll
https://resh.edu.ru

18

HaxoxneHnue ankaHoB B IpUpOJIE.

Buneoypok: http://school-
collection.edu.ru/

[Ipe3enTtanus: https://ppt-
online.org/445176 Ypok
(udposast
oubmoTeka):https://app.o
nlineschool-

1.ru/10-
klass/himiya/predelnye-
uglevodorody-alka/ article
Ypok
(PDIII):https://resh.edu.ru/su
bject/lesson/6151/

19

CriocoObl OTy4eHHsI aIKaHOB

Buneoypok: http://school-
collection.edu.ru/
ITpesenTtanums: https://ppt-
online.org/445176 Ypok

(ucpposast
oubmoTeka):https://app.o
nlineschool-

1.ru/10-
klass/himiya/predelnye-
uglevodorody-alka/ article
Ypok
(POII):https://resh.edu.ru/su
bject/lesson/6151/



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ppt-online.org/445176
https://ppt-online.org/445176
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ppt-online.org/445176
https://ppt-online.org/445176
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/

bu6nmoreka IJOK

20 [IpuMeHeHue ajikaHOB Eubmiorexa
PDhttps://m.edsoo.rulll
https://resh.edu.ru

21 Huknoankansl: obmmas popmyna, bubnnoreka LIOK

HOMEHKIATYpa Ml H30MEpHSL. https://m.edso0.ru/156730d2
CBoiicTBa UKIIOAIKAHOB

22 H bubmuorexa [IOK
https://m.edso0.ru/156730d2

23 [Tonyuenue u npuMeHeHue bub6nuoreka LIOK

LHK/TOAIKAHOB https://m.edso0.ru/156730d2
2 Pemenne pacu€rHbIxX 3aaa4 Iia Bu6morexa LIOK
OMpeieNeHne MONEKYNAPHOH (opMyIILI https://m.edsoo.ru/bf84d8eb
OpPraHUYECKOTO BEIIECTBA IT0 MACCOBBIM
JIOJISIM aTOMOB 3JICMEHTOB, BXO/ISAIIUX B
€ro COCTaB.

25 HaxoxaeHne MoJeKy IsipHOit bubmorexa IJOK
(hOPMYITBI BEIIECTBA 10 POYKTaM https://m.edsoo.ru/bf84d8eb
TOPEHUS

26 Haxoxnenre MoneKysipHOn bubmmorexa [IOK
(hOPMYJTBI BEMECTBA 10 0BIIEMY https://m.edsoo.ru/bf84d8eb
XUMHYECKOMY YPaBHECHHUIO

27 O06001IeHre 1 cHCTeMaTH3alus 3HaHUH
o Teme "'TlpeaensHblie yriaeBogopoab!"”

28 ATKEHBI: TOMOJIOTHUECKUN psiJl, 001Ias bubnunorexa [JOK

¢dbopmyna, HOMEHKIJIATypa, IEKTPOHHOE
U IPOCTPAaHCTBEHHOE CTPOEHUE
MouieKynl. CTpyKTypHasl ¥ IIUC- TPaHC-
M30MEpUs ATKEHOB

https://m.edsoo.ru/273b0ale



https://resh.edu.ru/
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

dusnueckye CBOMCTBA AJIKEHOB

29 Bu6mmorexa IJOK
https://m.edsoo.ru/273b0ale
30 XUMHYECKHEe CBOMCTBA aJIKECHOB. bu6nmmoreka [IOK
IpaBuno MapkoBHIKOBa https://m.edso0.ru/21069ccd
31 ITpaxTuueckas pabora bu6mmorexa LIOK
Ne 1 110 Teme "TloMy4erye STHIEHA 1 https://m.eds00.ru/665dc058
M3y4YeHHUe ero CBOMCTB"
32 Peakuyy HEOTHOTO OKUCITICHUS BuGmorexa LIOK
ATKEHOB https://m.edsoo.ru/0941eed8
33 Oco0eHHOCTH peaKITHii bubnunorexa [JOK
TIPHCOEAMHEHHS K KEHAM https://m.eds00.ru/665dc058
34 Pemenue pacu€THpix 33724 HA bubnmoreka [IOK
OIIpe/IeNeH e MOMEKYIIPHON (OpMyJIBI https://m.eds00.ru/0941eed8
OpPraHUYECKOTO BEIEeCTBA
35 [Tosrydenue ankeHoOB bubmmorexa [IOK
https://m.edsoo.ru/0941eed8
36 [TpuMeHeHne anKeHoB bu6muoreka LIOK
https://m.edsoo.ru/e9ea9921
P
37 CaKIUH MOoJIMMEpHU3alluu Bubimorexa HOK
https://m.edsoo.ru/0941eed8
38 AJKaIUEeHbI: TOMOJIOTUYECKUM Psij, bubmuorexa IIOK
M30MepHs 1 HOMEHKIIATYpa https://m.edso0.ru/04298c0a
39 AJKaJueHBL: CONPSUKEHHBIC, bu6mmorexa IIOK
M30JIMPOBAHHbIE, KyMYJIUPOBAHHBIE. https://m.edso0.ru/e561253d
40 OcoOeHHOCTH HIIEKTPOHHOTO CTPOCHHUS bu6mmorexa IIOK
aTKaIMeHOB https://m.edso0.ru/1aa81660
41 dusnyeckue CBOMCTBA AJIKaJUEHOB U bu6muoreka [{OK
HAXOXKICHUE B IPHPOJIE https://m.edso0.ru/04298c0a
42 bu6nuorexa [JOK

XHUMHYECKUE CBOMCTBA CONPSKEHHBIX
IMEHOB

https://m.edsoo.ru/e561253d



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d

43

CrniocoObl moy4eHust ¥ IpUMEHEHUE

bubnuorexa [JOK
https://m.edsoo.ru/1aa81660

AJIKaJIFICHOB
44 HatypanbHblil kaydyk bubnmoreka [JOK
https://m.edso0.ru/04298c0a
C N
45 HIHTCTHHACCII KayiyK Bu6nnorexa [IOK
https://m.edso0.ru/04298c0a
46 Pe3una bubnmorexa [IOK
https://m.edso0.ru/04298c0a
47 AJIKWHBI: TOMOJIOTHYECKHUH Psifl, o01as ]r;)H6H/I;IOT%Ka ]—[O/K o
ttps://m.edsoo.ru/68b6ccac
(dbopMyIia, HOMEHKJIaTypa
48 DIIeKTPOHHOE ¥ IIPOCTPAHCTBEHHOE Bu6muorexa LIOK
CTPOEHHE MOJIEKYJT AKHHOB https://m.edsoo.ru/68b6cc4c
49 dusnueckue CBOUCTBA aJIKUHOB Bu6morexa L[OK
https://m.edsoo.ru/68b6cc4c
50 XUMHYECKHE CBOMCTBA AIKHMHOB, Bubnmorexa IJOK
PEAKIIH TTPHCOEHHEHIST https://m.edso0.ru/23493a93
51 KucnoTHbIe CBOMCTBA aJIKUHOB BuGmorexa LIOK
https://m.edsoo.ru/68b6cc4c
52 KauecTBeHHBIE peaky Ha TPOMHYIO Bubmmnorexa LIOK
CBS3B https://m.edso0.ru/23493a93
53 KucnoTtHble cBOMCTBA aJIKUHOB Bu6morexa [IOK
https://m.edsoo.ru/7b1c48da
54 [Tonmnmepu3zanus ankuHOB Butmorexa LIOK
https://m.edsoo.ru/a6f9alea
55 CriocoObl moTydeHus ¥ IpUMEHEHUE bubnmnorexa LIOK
ANKHHOB https://m.edsoo.ru/5db8e526
56 Pemenue 3aga4: pacuéThl 10 YpaBHEHHUIO bubnuoreka IIOK

XUMHYECKON peaKInu

https://m.edsoo.ru/5db8e526



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

57

Cucremarmsaniss ¥ 00001€HUE
3HAaHUH 110 TEME

58 ApeHBI: TOMOJIOTHYECKUM PsiJI, 00IIast bubsimoreka LIOK
(bopMyITa, HOMEHKIATYDA. https://m.edsoo.ru/a92a7094
DJEKTPOHHOE CTPOEHHE MOJIEKYIT
OeH30J1a ¥ TOJTyOJ1a, UX (PU3UIECKUE
CBOICTBa

59 XHUMHYECKHE CBOMCTBA APEHOB: bubnuoreka LIOK
peaKIy 3aMeTCHHS https://m.edsoo.ru/a44alae4

60 XUMHYECKHE CBOWCTBA apPEHOB: bu6mmoreka IIOK
PEaKIMH PUCOETMHEHHUS, OKHCITCHHE https://m.edsoo.ru/a44alaed
rOMOJIOTOB OeH3071a

61 OcoOCHHOCTH XUMHUYECKUX CBOMCTB bubmuorexa [JOK
cruporna https://m.edsoo0.ru/d5018a54

62 Pemenue pacu€THbIX 3a/1a4 Ha bu6muoreka LIOK
OTIpeIeIICHUE MOJIEKYIISIPHOHN (hOPMYJTBI https://m.edso0.ru/53461a2c
OpPraHUYeCcKOro BelIeCTBa

63 CriocoObl oy4eHHs ¥ IPUMEHEHUE Bu6morexa LIOK
apeHoB https://m.edso0.ru/6f717d09

64 I'eneTnueckas CBS3b MEXIY
Pa3IMYHBIMH KJIACCAMU
YIJIEBOJIOPOIOB

65 Pacu€thl Mo ypaBHEHUSAM XUMUYECKUX
peaknuii. CucremaTH3anus u
000011IeHNe 3HAHUN TI0 TeEME

66 [TpupoaHbIii Ta3.

67 [TonytHbIe HETSIHBIE Ta3bl

68 but6mmoreka IIOK

KaMeHHbII yroiabs U IpOIyKThI €T0
nepepaboTku

https://m.edsoo.ru/69b3398b



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
https://m.edsoo.ru/69b3398b

Hed1b 1 ciocoOsl e€ nepepaboTku.

69 bubnuoreka [IOK
https://m.edsoo.ru/21f9de78
70 [leperonka HedTH bubnmoreka [JOK
https://m.edsoo.ru/21f9de78
71 [IpumeHeHnue npolyKTOB bubnnoreka LIOK
NepepaboTKH HedTH https://m.edsoo.ru/21f9de78
12 I"anorenonpon3BoIHbIE bu6nmorexa [IOK
YIJIEBOJIOPO/IOB: HMEKTPOHHOE https://m.eds%o.ru/82b4d75
CTPOCHUE; PEAKLIMY 3aMEIIECHUS -
rajioresHa
73 Peakiinu 3amernieHus raoreHoB
74 JeticTBue menoyeii Ha
raJIOr€HIPOU3BOIHBIC.
75 BzaumonetlicTBre TUTranoreHaJIKaHoB C
MAarHveM U IIUHKOM
76 Cucremaru3anus U 0000IICHIE bubanorexa LIOK
3HAHHI 10 pasneny "V reBoopoE!” https.//m.edsoo.ru/20e89fg
" KontponsHas pabora o Teme bubmorexa [JOK
"V eBonopob” https.//m.edsoo.ru/9509e2§
78 IIpenenbHbpIE OTHOATOMHBIE CIIUPTHI: bu6muoreka IIOK
TOMONOTHHUECKHIH PAIL. https://m.edsoo.ru/df04c5cd
79 Ob6mas popmyma, cTpoeHHE MOJIEKYT, bubnuotexa [{OK
M30MepHsI CIIPTOB. https://m.edsoo.ru/df04c5cd
80 Howmenkunatypa, knaccudukarus, bubmuoreka LIOK

(1)I/ISI/ILICCKI/IC CBOIMCTBa CITUPTOB

https://m.edsoo.ru/df04c5cd



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

81 XUMHUYECKHE CBOMCTRA MPEIe/IbHBIX bubmorexa IJOK
OHOATOMHBIX CIIHPTOB https://m.edsoo.ru/26ee34fe
82 Crioco0bl MoJTy4eHHs U IPUMEHEHHE bubmotrexa [JOK
OJTHOATOMHBIX CITHPTOB https://m.eds00.ru/48410000000
0000
83 ITpocthie 3(upbl: HOMEHKIIATYPa U bubnnorexa IIOK
M30MepHsL, 0COOEHHOCTH (DU3UYECKUX https://m.edsoo.ru/c2c788b2
Y XMMUYECKUX CBOMCTB
84 MHOroaroMHbl€ CIIUPTHI: bu6mmoteka LIOK
STJICHIVIMKOJIb ¥ [IIMLEPUH, HX https://m.edsoo.ru/ee4d84aa
bu3MUECKHe U XUMUYECKHE CBOWCTBA
85 Crioco0bl MOJTy4YeHHs U IPUMEHEHHE bu6mmotreka IIOK
MHOTOATOMHBIX CIIIPTOB https://m.edsoo.ru/d12e567d
86 ®deHoit: cTpoeHNE MOJIEKYIIBL, bu6moteka [IOK
¢busnueckue cBoicTBa. TOKCHUHOCTD https://m.edsoo.ru/2ce726f8
¢benona
XuMHUIeCKre CBOMCTBA (heHoma
87 b Bu6mmorexa [JOK
https://m.eds00.ru/037ca5f9
Cnoco0Obl NOTyYeHHs ¥ IPUMEHEHHE
88 (perona bubmorexa [IOK
https://m.edsoo.ru/c77ddf4c
89 [TpaxTuueckas pabora bubmmorexa LIOK
Ne 2. PenreHne 9KCriepUMEHTAIBHBIX https://m.edsoo.ru/fd0ced09
3anad 1o reme "Crupthl ¥ peHob!"
920 Cucrematusanuss ©  0000IIeHHE bubmuorexa IIOK
SHAHMUI IO TeMe https://m.edsoo0.ru/1810ch9b
91 Knaccuduxanus kapOOHIITBHBIX bubmmorexa IIOK

COEIMHEHUN

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
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
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
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AJIBI[GFI/II[LI 1 KCTOHBI: TOMOJIOTHYCCKUC

psabl, oomias popmyna, U30MepHs U
HOMEHKJIaTypa

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

93 CtpoeHue KapOOHHIILHOM TPYIIIHI, bubanoreka LIOK
ATTBJICTH/THOR TPYTITBI https://m.edsoo.ru/c887425c
94 Anbuz[emubl Y KETOHBI: (pu3nyecKkue BuGmorexa [JOK
CBOMCTBA https://m.edso0.ru/a393baad
95 Peakiny okuciIeHNS B KAUSCTBSHHBIC bubmorexa [IOK
PEAKIMH ATTBIETUIIOB U KETOHOB https://m.edsoo0.ru/520d1c51
96 Peakiuu npucoequHeHus k bu6nuorexa [JOK
albICTUIaM M KETOHAM https://m.edso00.ru/520d1c51
97 Peakuuu 3amenienus B MoJIeKyJ1ax bubnuorexa [JOK
QJThICTHIOB https://m.edso00.ru/520d1c51
08 [NomikonneHcaus opManbaeruaa bubmuoreka LIOK
https://m.edso0.ru/520d1c51
99 CriocoObI MOTY4YeHHSI AbJIETUIOB BuGmorexa LIOK
https://m.edsoo0.ru/520d1c51
100 Crioco0blI oTy4eHHsI KETOHOB BuGmiorexa LLOK
https://m.edso0.ru/520d1c51
101 CpaBHUTENIbHAS XapaKTEPUCTUKA
aJbJETU0B U KETOHOB
102 [IpuMeHeHne abIETuA0B U KETOHOB
103 OnHOOCHOBHBIE NPEAETIbHBIE bubamnorexa LIOK
KapOOHOBBIE KUCIOTHI, 0COOEHHOCTH https://m.eds00.ru/fec0b113
CTPOECHUS UX MOJIEKYJI
104 N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX bubnmroreka [IOK
KHCIIOT, UX (pU3M4ecKue CBOMCTBa https://m.edso0.ru/700cc87b
105 XUMHUYECKHE CBOMCTBA MPEIEIbHBIX bubnuoreka IIOK

OJJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT

https://m.edsoo.ru/40e6e0e9
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106

Oco0eHHOCTH CBOWCTB MYpPaBbHHOM
KHCIOTBL. MHOT0OOpa3ue KapOOHOBBIX

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

KHCJIOT
107 Oco0GEHHOCTH CBOMCTB: HEMPEIEIbHBIX bu6mmoteka LIOK
¥ aPOMATHYECKHUX KapPOOHOBBIX, https://m.eds00.ru/83a08773
IUKapOOHOBBIX, TMIPOKCUKAPOOHOBBIX
KHUCJIOT.
108 [IpencraBurenyu BRICIIMX KapOOHOBBIX bubnnorexa IOK
KHCIIOT https://m.edso0.ru/83a08773
109 [ToHsiTHE O TPOM3BOAHBIX bubnunorexa [JOK
KapGOHOBBIX KHCIOT https://m.edso0.ru/0d162d9d
110 CriocoObl oTy4eHus ¥ IPUMEHEHUE bubnuoreka LIOK
KapGOHOBBIX KHCIIOT https://m.edso0.ru/7c065c9d
111 VYKcycHas KACIIOTa B MEAULIUHE U
MULIEBON TPOMBIIIJIEHHOCTH
112 CroxxHbIe 3HUPBI: TOMOJIOTUYSCKUN bubnuorexa IIOK
psiz, 061mast popMyIIa, H30MEpHs 1 https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
113 dusnyecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa LIOK
sdrpoB https://m.edsoo.ru/ad6b94b2
114 Pemenue pacy€THbIxX 3a1a4: 110
YPaBHEHHUIO XUMUYECKON pEeaKINH, Ha
OIpeieTIeHNne MOJIEKYISIPHON (OpPMYJIBI
OpPraHUYeCcKOro BellecTBa
115 [IpakTuyeckast pabota bubmmoreka LIOK
Ne 3. Pelenue sKCrnepuMeHTAIbHBIX https://m.eds00.ru/486671fb
3anad o reMe "KapOoHOBBIE KUCTOTHI.
Crnoxuble 23pupb"
116 Kupsr: ctpoenue, pusndeckne u bubnuoteka [IOK

XUMHUYECKHE CBOMCTBA (THIIPOIIN3)

https://m.edsoo.ru/a19c5h98
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117 Oco0eHHOCTH CBOMCTB JKUPOB, bu6mmoreka LIOK
COZlEPIKALLIMX OCTATKH HEMPE/IENbHBIX https://m.edso0.ru/b0331922
JKUPHBIX KUCIIOT. JKupsl B ipupoe

118 Mpb11a KaK COM BBICHINX KapOOHOBBIX bubanorexa [JOK
KHCIIOT, UX MOIOIIEE IEHCTBHE. https://m.eds00.ru/3c566565
IToHATHE O CUHTETUYECKUX MOIOLIUX
cpeactax (CMC)

119 I'eneTnyeckas CBS3b yIII€BOAOPOIOB U bubmunorexa IIOK
KHCIOPOACOACPHKALLIX OPraHAIECKUX https://m.edso0.ru/56790c96
BEILIECTB

120 Pacuérpl o ypaBHEHUSAM XUMHUECKHUX
peakiuit

121 Cucremarmszamuss ©“  00001IeHHE bu6mmoreka IIOK
SHAHMI IO TeMe https://m.edsoo.ru/f8eaf2eb

122 OO11ast XapakTepUCTHKA YTIEBOJOB U bubnuoreka LIOK
KJIaCCU(UKAIUS YTIEBOIOB (MOHO-, JTH- https://m.edso00.ru/7a9693al
U [TOJIUCaxapuibl)

123 Momnocaxapu bl (U3NIECKUE CBOWCTBA bu6mmoreka [IOK
¥ HAXOY/ICHHE B IPHPOLIC https://m.edsoo.ru/b4bdda2d

124 I'mroko3a: n3oMepusi, CTpoeHne

125 XHWMHAYECKNE CBOMCTBA TTTFOKO3BI

126 [TprMeHeHre TITFOKO3bI, €€ 3HAUCHUE B bubmmnoreka IIOK
KH3HEIEATSIHOCTH OPraH3Ma https://m.edsoo.ru/5e61122d

127 bubmuorexa [IOK

Jlucaxapupl: caxaposa, MajabTo3a 1
nakTo3a. HaxoxaeHue B mpupoje u
NpUMEHEHHE JTHCaXapy/I0B

https://m.edsoo.ru/eb0384e7
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128

XHUMHUYECKHE CBOMCTBA IMCAXAPUIOB

129 [Tonucaxapuapl: cTpoeHHE bubnuoreka [IOK
MAaKpPOMOJICKYII https://m.edsoo.ru/72a04508

130 Kpaxman

131 Lemnrono3a

132 [TonsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX bu6morexa [JOK

https://m.edso0.ru/6216e766

133 Pelrenue pacyeTHBIX 3a/1a4 Ha bubanoreka IIOK
OIIpeIeIeHHe 10MH BHIXOJA IPOLYKTA https.//m.edsoo.ru/7fde47ef
peaKIu OT TEOPETUUECKU BO3ZMOKHOTO

134 Cucremarmsaiuss u  0000IIEHHE bubimoreka LIOK
SHAHMIA 10 pa3eiy https://m.edsoo.ru/08d4364c

135 KouTponbHas paGoTa 110 Teme Bu6muorexa [IOK
"KHCIOPO/ICOAePKALLHE OPTaHUUECKIE https://m.edsoo.ru/42c6678e
coequHeHus"

136 AMUHBL: KIaccu(UKaIns, CTpOCHHE bubnmnoreka [IOK
MoJIeKy1, o0ras hopmyna https://m.edsoo.ru/efa7e6ca

137 H3omepust, HOMEHKIAaTypa U
dbuznyeckue cBOiCTBa aMIUHOB

138 XUMHUYECKUE CBONCTBA bubmorexa [IOK
amn(aTHICCKIX AMHHOB https://m.edsoo.ru/1bc5cf80

139 [Momyuenue anupaTHuEeCKUX aMHHOB

140 AHWIIMH: CTPOCHHUE aHUJINHA, bubmuorexa [IOK
0COOEHHOCTH XUMHUUYECKHUX CBOMCTB https:/m.edsoo.ru/39cd21f1
aHWIIMHA

141 bubmuorexa [IOK

CriocoObl mpuMeHeHHs an(aTUIECKUX
aAMHUHOB

https://m.edsoo.ru/eal38763



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
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142 AMWHOKHCITOTBI: HOMEHKJIATypa bubamorexa [JOK
u30MepHs, PU3NUECKHE CBOICTBA. https://m.edsoo.ru/d1773e80
143 OtnenbHbBIC IPEACTaBUTEIH 0l
AMHHOKHCJIOT
144 XUMUYECKHE CBOMCTBA AMUHOKHUCIIOT. bubnunorexa [IOK
https://m.edsoo.ru/77df705a
145 buosnornyeckoe 3Ha4CHNE AaMHHOKHCIIOT
146 CHHTE3 ¥ TUPOIIU3 TICTITH/IOB
147 benku kak MpupoaHBIC TOJTUMEDHI; bubnuoreka [IOK
CTPYKTYPBI OCJIKOB https://m.edso0.ru/429e9899
148 Kunaccudukanms 6enkoB
149 XUMHYECKHE CBOMCTBA OEIIKOB BuGorexa [IOK
https://m.edso0.ru/6237306d
150 [IBeTHBIC peakinu OETKOB
AzoTcoaep:kaliye reTepoluKInIecKre bubnuorexa IIOK
151 COTHHEHIIS. https://m.edsoo.ru/521d1431
152 HykenHoBbIe KUCIIOTHI: COCTAB,
CTpOEHHE
153 buonoruueckas poiib HyKJICHHOBBIX
KUCJIOT
154 bubmuorexa [IOK

[IpakTuueckas padora

Ne 4. Pemienue skcriepuMeHTaIbHBIX
3aza4 1o teme "AszoTconepxalne
OpPraHUYEeCKHE COCTUHEHUS "

https://m.edsoo.ru/8e3c02d1
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155

[IpakTnueckas padora

Ne 5. Pewienue sxcniepuMeHTaIbHbIX
3aza4 rno teme "PacniosHaBaHue
OpPraHUYECKUX COCIMHEHUN

bu6mmoreka IIOK
https://m.edsoo.ru/bde3fdf6

156 KonTponpHas pabora mo Teme bubnuorexa [IOK
"A30TCcoIeprKalue OpraHu4ecKue https://m.edsoo.ru/ce561bc7
coequuenus"

157 OCHOBHBIE MOHSTHS XUMUHI bubnuoreka [IOK
BBICOKOMOJIEKYJISIPHBIX COETMHEHUN. https://m.edsoo.ru/7aa63ebd

158 Meroap! cuHTesa

159 [Tonmumepu3arus

160 [MonukoHaeHCcaus

161 [TnacTmacchl: cTpoeHHe U CBOMCTBA

162 [Tnactmaccel. YTrimsanus u bu6mmoreka IIOK
MepepaboTKa MIACTHKA https://m.edso0.ru/82242e0f

163 OnacToMepsl: HaTypaJIbHbBIN bu6nuoreka LIOK
CHHTeTHUECKHE KayayKu. Pesuma https://m.edsoo.ru/246103ec
B : .

164 OUOKHA: HATYPATLHAE bubmuoreka [IOK

https://m.edso0.ru/5963a601

165 BonokHa: uckycctBeHHbIE U
CUHTETHUYECKUE

166 [TomuMepsI CrieMaTbHOTO Ha3HAYCHUS bubmmnoreka IIOK

https://m.edsoo.ru/3aebd77a

167 [TpakTryeckas padbota bu6mmoreka LIOK

Ne 6. Pemienne
AKCIIEPUMEHTAIILHBIX 33]1a4 T10
teMe "Pacro3HaBaHue mjacTMace U
BOJIOKOH"

https://m.edsoo.ru/6a22b1e8



https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
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168 O060011IeHNEe U CUCTEeMATU3AIUS 1
M3y4EHHOT0 MaTepuaa o Teme
"BricOKOMOJIEKYIISIpHBIE COeTMHEHUS "

169 HToroBast KOHTpOJIbHAS paboOTa 10 1
OpraHUYECKON XUMUU

170 Opranuyeckasi XUMHsI B COBPEMEHHOM 1
MUpE

OBUIEE KOJIMYECTBO YACOBIIO 170

I[TPOI'PAMME




11 KIIACC

KosunuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudpoBbIie
Tema ypoka Konrpoasnsie | IIpakTuueckne
n/n Bcero u3y4eHusi =~ oOpa3oBaTeJIbHbIE
padoTsbI padoTbI
pecypchl
bubmuorexa [JOK
1 AToMm. . 1
Tom. COCTaB aTOMHBIX AP https://m.edsoo.ru/59c112ee
bubmnoreka LIOK
2 X i Y 1
FIMHTICCIHI SJCMCHT. YISOTOMM https://m.edsoo.ru/59c112ee
3 CrpoeHue 31eKTPOHHBIX 000JI0UEK 1 bubnuoreka LIOK
aTOMOB https://m.edsoo.ru/b4d9fffa
bu6nmmoreka [IOK
4 K 1
BAHTOBKIC AHCTA https://m.edsoo.ru/b4d9fffa
5 Krnaccudukanys XuMuaeckux 1 bubnuoreka LIOK
3JIeMEHTOB (S-, p-, d-, f-oemenThI) https://m.edso0.ru/61294af9
5 Pacnipenenenue 2nekTpoHOB O 1 bubnnorexa [IOK
aTOMHBIM OpOUTaISIM https://m.edsoo.ru/f5f750fe
ONEeKTPOHHEIE KOHDUTypaIun
7 aTOM;E BHeMeHTOBq]; OZIfOBHOM 1 bubmorexa OK
https://m.eds00.ru/8149e846
COCTOSTHUH
DIeKTpOHHBIC KOHPUTYpaIun
8 aTOMOE 3J'IeMeHTOB(Il)3 133136 u)K)IéHHOM 1 bubmmorexa [JOK
y https://m.eds00.ru/8149e846
COCTOSTHUH
Bbu6nuoreka [IOK
) 1
o DIIEKTPOHHKIE KOHHIYPAIIHH HOHOB https://m.edso0.ru/a0764b24
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https://m.edsoo.ru/59c112ee
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bu6mmoreka [IOK

10 DHEKTPOOTPULIATENLHOCTE
TpooTpul https://m.edsoo.ru/a0764b24
[Tepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema
11 XuMu4eckux 3nementoB 1. U bubmmorexa [IOK
R https://m.edso0.ru/16957c01
MenpeneeBa, CBsI3b C COBPEMEHHOM
TEOpHEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MCHEHUS
CBOMCTB XUMHAYECKHX DJIEMEHTOB U
12 00pa3syeMbIX UMH IPOCTBIX U bubmmorexa [OK
pazy p https://m.edso00.ru/f8468927
CJIOKHBIX BEILIECTB MO TPYIIaM U
nepuoiamM
13 Cucremaru3anus 1 0000IICHHE bubmuorexa [JOK
3HAHUH T10 TEME https://m.edsoo.ru/8fad2942
bu6mmorexa [IOK
14 Bunn xuMu4yeckou CBS3U.
. https://m.edsoo.ru/5a8072af
15 MexaHu3Mbl 00pa30BaHUs bubnnorexa [HOK
KOBAJICHTHOM CBS3U. https://m.edsoo.ru/5a8072af
16 Bonoponnas cBs3b. bu6nmmoreka [IOK
MexMONEKyIIIpHbIE B3aUMOIEHCTBUS https://m.edsoo.ru/5a8072af
17 BaneHTHOCTE 1 BallecHTHEIS bu6nmmoreka [JOK
BO3MO>XHOCTHU aTOMOB. https://m.edso0.ru/3d2ca093
CBSI3b DIIEKTPOHHON CTPYKTYPHI
18 MOJIEKYII C I/I)I() T€OMET If::czlle bubmorexa [OK
Y p https://m.edso0.ru/3d2ca093
CTPOCHUEM
[IpencraBiaeHHs O KOMITICKCHBIX
Bbu6nmuoreka [IOK
19 COEINHEHUAX: COCTAaB 1

HOMEHKJIaTypa

https://m.edsoo.ru/8c66b12a
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BemectBa MonexkynsipHOTro u
HEMOJIEKYJISIPHOTO CTPOEHUS. THUIIbI

bu6mmoreka [IOK

20
KPUCTAJUIMYECKUX PEIIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEILIECTB
21 [TonsiTHE O TUCTIEPCHBIX CHCTEMAx buomorexa LIOK
A P ' https://m.edsoo.ru/da2c70e4
29 IIpencrasnenue o KOJUIOUIHBIX bubnumoreka LIOK
pacTBopax https://m.edsoo.ru/da2c70e4
23 HcTunHBIE pacTBOPHI: HACBILLIEHHBIE bubnuorexa [JOK
Y HEHACBIIIEHHBIE, PACTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
bubmuorexa [JOK
24 K
PHETAILIOTIADATEL https://m.edsoo.ru/e9ccdd8d
o5 CriocoObl BeIpaKeHUS! KOHIICHTPALIUU bu6nunoreka [IOK
pacTBOpoOB https://m.edsoo.ru/328e653a
Pemenue 3a7a4 ¢ UCTIOIb30BaHUEM
26 MOHATHA ""'MaccoBas JOJII bubmmorexa [OK
) " https://m.edsoo.ru/785e0ab4
pacTBOPEHHOTO BEIIECTBA
7 Pemenue 3a1a4 ¢ ucnoyib30BaHUEM bu6mmoreka [IOK
MOHATHS "MOJISIpHast KOHIEHTpauus" https://m.edsoo.ru/785e0ab4
08 Knaccugukanus HeopraHmuecKkux bubnnorexa [IOK
BEIIIECTB https://m.edsoo.ru/bf9e108d
29 HomeHkitatypa HEOpraHu4ecKkux bubnnoreka [HOK
BEIIECTB https://m.edsoo.ru/bf9e108d
30 Cuctemaru3zanus 1 00001eHe bubmmoreka [IOK
3HaHUH MO TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbHas padbota no remam
" . bubnuoteka [IOK
31 Crpoenne atoma. [lepnonnueckuit

3aKOH 1 HCpI/IOI[I/ILIeCKaSI CUCTEMA

https://m.edsoo.ru/70a60aa4
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XUMHYECKUX djeMeHToB JI. W.
MenneneeBa", "CtpoeHue BeliecTna.
MHoroob6pasue BeniecTs"

Krnaccudukanus XuMu4ecKux

32 €aKIMi B HEOPTaHUUECKOU U bubmmorexa [IOK
peardt op hitps://m.eds00.ru/6335cdd?
OpPraHUYECKON XUMHUH.
33 3aKOH COXpaHCHHSI MAaCChI BEIIECTB bubmmorexa [IOK
P HHIECTE: https://m.eds00.ru/6335cdd2
34 3aKOH COXpaHEHUs U NIPEBPAILCHUS bubnuorexa [JOK
SHEPIrUU MPU XUMUYECKUX PEAKIUAX https://m.edso0.ru/6335cdd2
35 TemnoBsie 3 PeKTh XUMHUUECKUX bubnuotexa [JOK
peaKkiuii. https://m.edsoo.ru/d1db86da
36 TepMoxuMHuuecKre ypaBHEHUS bubmmorexa [IOK
P P https://m.edsoo.ru/d1db86da
Beruncnenus mo ypaBHeHUSAM
37 XUMHUYECKHUX PEAKIHi U brbmmorexa [OK
P https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM YPaBHEHUSIM
38 CKOpoCTh XUMHYECKOU peaKiuu brbmmorexa [OK
P peatiimd. https://m.edso0.ru/87b13954
39 3aBUCHUMOCTb CKOPOCTH XUMUYECKUX bubnunoreka [JOK
peaKIuii 0T pa3IuYHbIX PaKTOPOB. https://m.edso0.ru/87b13954
bu6mmorexa [IOK
40 K
BTAINS 1 KaTalnsaTopH https://m.edso0.ru/87b13954
41 I'oMOreHHbIE ¥ TE€TEPOreHHBIE bubnnorexa [HOK
peakunu https://m.edso0.ru/87b13954
ITpaktuyeckas padora Ne 1 o reme
" Bbu6nuoreka [IOK
42 Bnusinue paznuuHbix (akTopoB Ha

CKOPOCTh XUMUYECKOU peaKIuu'

https://m.edsoo.ru/1facaldl
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bu6mmoreka [IOK

43 06 .
PATIMELE peariutit https://m.eds00.ru/30952f9b
bu6mmoreka [IOK
44 Heobpatumre peaxiui. https://m.edso0.ru/30952f9b
Bu6mmoreka [IOK
45 XUMHHECKOe paHoBecHe https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o reme
46 "BrnusHue pa3nuuHbIX (aKTOpPOB Ha bubnuorexa [JOK
MOJIO)KEHUE XUMHYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHs"
47 ONEKTPOINTHYESCKAS TUCCOLUAIINS bubmmorexa [IOK
P AHCCOHALIA. https://m.eds00.ru/5766bdf
bubmnoreka LIOK
4
8 CunpHBIC U clTa0bIe 3JICKTPOIUTHI httos://m.edsoo.ru/5f766bdf
bu6nmmoreka [IOK
4
o Crenexs uccouparyy https://m.edsoo.ru/5f766bdf
50 HNonnoe mpoussenenue Bojbl. Cpena bu6mmoreka [IOK
BOJIHBIX PaCTBOPOB. https://m.edso0.ru/3966ca89
51 Bomopoausrii mokaszareins (pH) bubmmoreka IIOK
pacTBopa https://m.edso0.ru/3966ca89
bu6mmoreka [IOK
52 r 7.
HAPOITHS coTeu https://m.edsoo.ru/09d5a9bd
53 Peakmuu, mpoTekaromue B pacTBOpax bubnmnoreka [IOK
3JIEKTPOJIUTOB https://m.edso0.ru/09d5a9bd
[IpakTuueckas padora Ne 3 o Teme
\ Bbu6nmuoreka [JOK
54 XUMHUYECKHE PEeaKINH B pacTBOpax

JIEKTPOIUTOB"

https://m.edsoo.ru/2e3daeb0
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55 OKUCIIUTENTbHO-BOCCTAHOBUTEIHHBIC bubmuorexa [JOK
peaKIuu. https://m.edso0.ru/56226060
56 Baxneiinine oKUCIUTENHN U Bu6muoreka [JOK
BOCCTAaHOBHUTEIIN https://m.eds00.ru/56226060
bu6mmoreka [IOK
57 M o
CTOA SIICKTPOHHOTO basanca https://m.eds00.ru/fb691387
b K
58 MerTo AJIEKTOHHO-HOHHOTO OaaHca ht?[?s,?/l;ln(;.Tee szacl);_.[r(L?/ 5601387
59 DNEKTPOJIN3 PaCTBOPOB U PACILIABOB bu6nunoreka [IOK
BEIIIECTB https://m.eds00.ru/93fh97d2
bubmuorexa [JOK
I1
60 CPEXOIBT HOHOB https://m.eds00.ru/93fh97d2
61 IIpaBuia cBSI3BIBAHUS NOHOB bubmnorexa [IOK
p https://m.eds00.ru/93fh97d2
62 Pemenne 3a1a4 pa3siandHbIX TUIIOB bubmorexa HOK
Aatp https://m.edso0.ru/5a859d16
63 Pemenue 3amad pa3anyHbIX TUIIOB bubmorexa [IOK
AaTp https://m.edsoo.ru/5afa265d
CucremaTu3anms 1 0000IIeHne
. " bubmmorexa [IOK
64 3HAaHUH 110 TeMe "XUMHAUECKHUE
" https://m.edsoo.ru/c161eb85
peaxiuu
65 KonTtponbHas paboTa o teme bubnnorexa [HOK
"Xumuueckue peakuuu" https://m.edso0.ru/a8a0a930
ITosoxeHNe HEMETAIIJIOB B
66 Ileproauueckoii cucreme bu6mmoreka LIOK

XUMHYECKUX 351eMeHTOB [I. 1.
Menpeneena.

https://m.edsoo.ru/8ca2dcad
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Oco0eHHOCTH CTPOEHHUS aTOMOB bubnmoreka [JOK
67
HEMETAILIOB. https://m.edsoo.ru/8ca2dcad
68 dusnueckue CBOMCTBA HEMETAIIIOB bubmorexa HOK
https://m.edsoo.ru/8ca2dcad
Annorponust HEMETaUIOB (Ha
69 pUMepe KHCIIopoia, cepbl, hocdopa brbmorexa LIOK
pUMEp POJa, CCpEL, p https://m.edsoo.ru/ef92c91c
U yriepoaa)
70 Bogopon: nonyuenue, pusndeckue u bubmnoreka LIOK
XUMHUYECKHUE CBOUCTBA. https://m.edso0.ru/0aa8f613
bubmnoreka LIOK
71 T
HHPHIBE https://m.eds00.ru/0aa8f613
72 T"anoreHpl: HAX0XKIEHUE B IIPUPOLIE bubmorexa LOK
’ A pHpoZe. https://m.edso0.ru/4e223795
bubmnoreka LIOK
7 .
3 (C110Co0k 0Ty eHMs ranoreHoB https://m.edsoo0.ru/4e223795
74 dusnueckue cBOICTBA TaJIOT€HOB bubmorexa LOK
https://m.edsoo.ru/4e223795
75 XHUMHYECKUE CBOMCTBA raJIOr€HOB bubmorexa OK
https://m.edsoo0.ru/4e223795
bu6nmmoreka [JOK
7 r .
6 AJIOTCHOBOMIOPOIBT https://m.edsoo.ru/6b3255e6
77 Bakueiiiune KuCI0poACcoAepKaLLHE bubnnorexa [HOK
COETMHEHHUS TaJIOr€HOB https://m.edsoo.ru/6b3255e6
78 JlaGopaTopHble ¥ MPOMBILIIEHHBIE bubnnorexa [HOK
CIOCOOBI MOJTYYEHHSI TaJOr€HOB. https://m.edsoo.ru/6971aca4
79 [IpuMeHeHne rajJoreHoB U uxX bubnnorexa [HOK

COEIMHEHUN

https://m.edsoo.ru/6971aca4
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[IpakTrueckas padora Ne 4, Pemenue

80 AKCIEPUMEHTAIBHBIX 3a4a4 110 TEME bubmorexa TIOK
" P " A https://m.edsoo.ru/8b26fecd
T"anmorenst
Kucnopon: mabopaTopHbie 1
81 II OMBIII)_I_UIILGHHBIGPCHOEO6H bubmmorexa [IOK
p https://m.edsoo.ru/c8abc36a
TTOJTY9ICHHUS.
82 DOuU3nYeCKre U XUMUYECKUE CBOMCTBA bubnuoreka [IOK
KHCIIOpOJa. https://m.edsoo.ru/c8abc36a
bubmuorexa [JOK
83 O3on. https://m.edsoo.ru/c8abc36a
84 [Ipumenenue KucIOpoOIa U 030HA bubamorexa HOK
p PO https://m.edsoo.ru/c8abc36a
bubmuorexa [JOK
85 Oxere u nepokcr ! https://m.edso0.ru/5¢8816a0
86 Pemenne 3aga4 pa3auuHBIX THIIOB brbmmorexa LOK
atp https://m.edsoo.ru/2b6d8b4b
87 Cepa: HaxOXA€HHE B IPUPOJIE, bubnunoreka [JOK
CIOCOOBI MOTYYEHUS. https://m.edsoo.ru/46afael6
88 du3nvecKre 1 XUMUYECKHE CBOMCTBA bu6mmorexa [IOK
cephl https://m.edsoo.ru/46afael6
bu6mmoreka [IOK
89 .
Ceposozopor https://m.edso0.ru/7c875999
bu6mmoreka [IOK
90 C
ybhm! https://m.eds00.ru/7c875999
o1 Kucnoponcoaep:xaiue coeTuHEHUs bubnnorexa [HOK
CEepBI. https://m.edsoo.ru/8cfa2548
92 Cepnas kucnora bubmorexa LIOK

https://m.edsoo.ru/8cfa2548
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[IpakTrueckas padora Ne 5. Pemenue

93 AKCIEPUMEHTAIBHBIX 3a4a4 110 TEME bubmorexa TIOK

" P . f[ https://m.edsoo.ru/Oafb05e4
Cepa u e€ coeTuHEeHUs

94 A30T: Hax0X/IEHUE B IPUPOJIE, bubnmoreka [JOK
CIOCOOBI MOTYyYCHHUS. https://m.edsoo.ru/badd2255

95 DOU3NYECKUEe U XUMUYECKHE CBOMCTBA bubmuoreka [IOK
asora. https://m.edsoo.ru/badd2255

bubmnoreka LIOK
% Ammrak https://m.edsoo.ru/badd2255

bubmnoreka LIOK

7 H

o HTPHAR https://m.edsoo.ru/badd2255

08 Kucnopoaconepxaiiue coeuHeHUs bubmnoreka LIOK
asora. https://m.edsoo.ru/e2965afe

99 OCc00EHHOCTH CBOMCTB a30THOM bubmuorexa [JOK
KHUCJIOTBI https://m.edsoo.ru/e2965afe

100 [Ipumenenue a3ora u ero bubnuoreka LIOK
COEIMHEHUH. https://m.edso0.ru/129f5059

bu6mmoreka [IOK
101 A3OTHEIE y100peHH https://m.edsoo.ru/129f5059

102 docdop: HaXx0KeHUE B IPUPOJIE, bubnuoreka LIOK
CIOCOOBI MOTYYEHUS. https://m.edsoo.ru/9a6b43ec

103 du3nYecKre U XUMUICCKHIE CBOMCTBA bubmuorexa [JOK
docdopa. https://m.edsoo.ru/9a6b43ec

bu6mmorexa [IOK

104 O}

ochmab! https://m.edsoo.ru/9a6b43ec

105 Docdun bubmuorexa [JOK

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

106 Oxemast gocgopa. https://m.edso00.ru/c7a2d429
bu6mmoreka [IOK
107 Pochopeonepatme KUCIOTE https://m.edsoo.ru/c7a2d429
. bubmuorexa [JOK
108 Comn docopuoit kucxoTs! https://m.eds00.ru/c7a2d429
109 [Ipumenenue docdopa u ero bubnnoreka [HOK
COCIMHECHHUIA. https://m.edsoo.ru/a218070a
bubmnoreka LIOK
110 Pocoprsie yroOpers https://m.edsoo.ru/a218070a
[TpakTrueckas padora Ne 6. Pemenue
111 BKIZ:HG WMEHTa pI,HHx 3aj1a4 1o Teme bubmmorexa [IOK
P 5 . https://m.edsoo.ru/8175ac3f
"A3z0t u pochop u ux coequHeHUS"
112 Yraepoa: Hax0XKAEHUE B IPUPOJE, bu6nunoreka [IOK
QIJIOTPOIHbBIE MOAU(PUKALINH. https://m.edsoo.ru/1eb19f9e
113 du3nYecKre 1 XUMUICCKHIE CBOMCTBA bubmuorexa [JOK
yIiIepoia, IpUMEHEHNE https://m.edsoo.ru/1eb19f9e
114 Oxkcun yriepoaa(Il), okcun bu6mmoreka [IOK
yriepona(IV) https://m.edsoo.ru/dba58adf
N bubnuoteka [IOK
115 YTOMbHAs KHCIOTa  e€ ComH https://m.edsoo.ru/dba58adf
116 Pemenue 3amaq pa3mMIHBIX THIIOB bubmorexa HOK
atp https://m.edso0.ru/6029b609
117 KpeMmuuii: HaxoX1eHNe B IPUPO/IE, bubnnorexa [HOK
CHOCOOBI MOJTYYEHUS https://m.edsoo.ru/143558ab
118 DOu3nvecKkrue 1 XUMUYECKHE CBOMCTBA bu6mmorexa [IOK

KpEMHUs

https://m.edsoo.ru/143558ab
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bu6mmoreka [IOK

119 O v
kenn kpemns(IV) https://m.eds00.ru/3170e7b1
bu6mmoreka [IOK
120 KpemuueBast KucioTa, CUITUKATHI https://m.edsoo.ru/3170e7bl
Bu6mmoreka [IOK
[IpuMeHeHne KpeMHHUS ¥ €r0
121 . https://m.edsoo.ru/393cdac0
COCHMHCHIH https://m.edsoo.ru/5823cefb
CtekI1o, ero moJIy4eHHE, BUIbI bubmorexa HOK
122 ’ I ’ https://m.edsoo.ru/393cdac0
creria https://m.edsoo.ru/5823cefb
bubmnoreka LIOK
12 P
3 CLICHHE 3a/1a PasIHTHbIX THIOB https://m.edsoo.ru/b624f801
124 CucreMaru3anus 1 0000IICHHE bubmnoreka LIOK
3HaHui o teme "Hemeranminr" https://m.edsoo.ru/6e864db5
125 KonTponbHas pabota o teme bubnuoteka [IOK
"Hemeramsr" https://m.edsoo0.ru/d0484c76
126 AHanus pe3yapTaToB KOHTPOJIBHOM bubnuoreka LIOK
paboThl, KOPPEKLIHS OINOOK https://m.edsoo.ru/2b7e9510
[Tono>xeHne METaNIOB B
127 [lepuonnueckoii cucreme Bromorexa LIOK
P https://m.edso0.ru/9839c16¢c
XUMHYECKHX 3JICMEHTOB.
Oco0GeHHOCTH CTPOSHHUS
128 3JIEKTPOHHBIX 000JI0UYEK AaTOMOB buommorexa LIOK
https://m.edso0.ru/9839c16c
METaJlIOB
129 OO6mwme dpu3nIecKue CBOMCTBa bubmuoteka [IOK
METAJIJIOB. https://m.edsoo.ru/51dac9d3
130 [IpumeHeHne MeTaIoB B OBITY U bubnnorexa [IOK

TCXHHUKC

https://m.edsoo.ru/51dac9d3
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bu6mmoreka [IOK

131 | Crnasst MeTamios. htps://m.edso0.ru/42b872e3
bu6mmoreka [IOK
132 Kopposust meraiio https://m.edsoo.ru/42b872e3
133 Pemenue 3a1au pa3iMuHbIX TUITOB buGnnorexa [IOK
https://m.edsoo.ru/e3de37b6
134 DIJIEKTPOXUMHUYECKUH AT bubnnoreka [HOK
HaIlpsHKEHUH METaJlIOB. https://m.edsoo.ru/94eb377a
135 O61ue crocoObl MOTy4eHUs bubmnoreka LIOK
METaJJIOB https://m.edsoo.ru/94eb377a
OO01mmas xapakTepruCTHUKa METAJLIOB
136 |A-rpynnst [leproaunueckoit Bubnnotexa LIOK
https://m.edsoo.ru/e12c26b3
CUCTEMbI XUMUYECKUX SJIEMEHTOB.
Harpuii u xanuii: nony4yenue,
137 ¢bu3znyecKkrue 1 XuMHYECKHEe bubnuoreka LIOK
CBOWCTBA, MPUMEHEHUE TPOCTHIX https://m.edsoo.ru/e12c26b3
BENIECTB U UX COeqUHEHUN
OO01mas xapakTepucTHKa METaJIIOB
138 I IA-rpynnil HeiﬂonnquKoﬁ bubmmorexa LIOK
https://m.edsoo.ru/7c3e49c0
CUCTEMBI XUMHUYECKHUX AJIEMEHTOB.
Maruuii 1 KaJIbIIui: TOTy4YEHHE,
139 ¢buznyeckue 1 XUMHUECKUE bubnnorexa [HOK
CBOMCTBA, IPUMEHEHHUE IPOCTHIX https://m.edsoo.ru/7c3e49c0
BEILIECTB U UX COCTUHEHUI
140 JKécTKkoCcTh BOJIBI M CITOCOOBI €€ bu6mmorexa [IOK

yCTpaHEHUs

https://m.edsoo.ru/c74bfae9
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AOMUHUI: TTOTydeHUE, GU3NICCKUE

bu6mmoreka [IOK

141 ¥ XHMITCOKHC CBOHCTRA, https://m.eds00.ru/0e79b266
MIPUMEHEHHE
142 AMpoTepHbIE CBOWCTBA OKCHJIA U bubmmoreka LIOK
TUIPOKCHU]IA ATTFOMUHMSL. https://m.edsoo.ru/5d12d318
143 I'MApOKCOKOMIIIEKCHI AIFOMUHUS, UX bu6nuoreka [IOK
MIPUMEHEHHE https://m.edsoo.ru/5d12d318
144 Pemrenne 3a1a4 pa3iMuHbIX TUIIOB
IIpaktrueckast padora Ne 7. Perrenue
145 BKIZ:HG I/IMeHTaﬂpI,HHx 3a7a4 I10 TeME bubmorexa [IOK
" P 8 " https://m.edsoo.ru/27a4af43
MeTaJibl TJIaBHBIX MTOATPYIIT
OO01mmas xapakTepruCTHKa METAJLIOB
146 no6ounbix noarpynn (b-rpymm) bubnuoreka [IOK
[Tepuouueckoit CUCTEMBI https://m.eds00.ru/610d7431
XAMHYECKHUX 2JIEMEHTOB
du3nyeckre U XUMHYSCKHE CBOMCTBA
147 XpoMa M €ro COSIMHECHUH, NX bubmorexa TIOK
p 8 ’ https://m.edso0.ru/9911bef3
MIpUMEHEHHE
bu6nmmoreka [JOK
148 Maprazen https://m.eds00.ru/9911bef3
bu6mmoreka [IOK
14 B I .
9 WKHCHIITHC COCIMHCHMA MapraHtia https://m.eds00.ru/039d69c8
150 IIepmaHranar xamnus, €ero bubnnorexa [HOK
OKHCIIUTENNLHEIE CBOMCTBA https://m.eds00.ru/039d69c8
151 du3nyYecKre U XMMUYECKHE CBOMCTBA bubmuorexa [JOK
JKeJie3a ¥ ero COeIMHEHUH. https://m.edsoo.ru/1b7f8741
152 [Tonydenue v npuMeHEHHE CIJIaBOB bu6nuoreka LIOK

KCEJIC3a

https://m.edsoo.ru/1b7f8741
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153 du3nYeCKre U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
M€JI1, MPUMEHECHHUE https://m.edsoo.ru/2bc0f954
bu6mmoreka [IOK
154 C
OCAMHCHI MEA https://m.eds00.ru/2bc0f954
DOU3NYECKUE U XUMUYECKHE CBOMCTBA
155 WHKa M €r0 COCTMHECHUM, UX bubmmorexa [IOK
i A ’ https://m.edsoo.ru/b1f2beal
MIPUMCHCHHE.
bubmnoreka LIOK
156 r
HAPORCOKOMILICKORT IutHia https://m.edsoo.ru/b1f2beal
[Tpaktuyeckas padora Ne 8. Pemenune
bubmuorexa [JOK
157 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME
" " https://m.edsoo.ru/a6e352ea
MerTaibpl TOOOYHBIX MOATPYIII
158 Pemenue 3a1au pa3iMuHbIX TUITOB bubmmorexa LOK
AdLP https://m.edsoo.ru/a8b83d83
O0600611eHre U cucTeMaTH3alus
159 M3y4EeHHOTO MaTepuara 1o TeMe bubmmorexa [IOK
" v " P https://m.edsoo.ru/e91fe975
Merasst
160 KonTponbnas pabota no teme bubnuoreka LIOK
"Mertamnsr" https://m.edsoo.ru/83f63ea3
161 AHanus pe3yabTaToB KOHTPOJIbHON bubnuoreka LIOK
paboThI, KOPPEKIHUS OMINOOK https://m.edsoo.ru/9ebff2fd
Poub xuMum B obectieueHnn
162 YCTOMYMBOIO Pa3BUTHUS bu6mmoreka [LIOK
yenoBeuecTBa. [loHsATHE O HAy4HBIX https://m.edso0.ru/080fe1f0
METOJIaX UCCIIEeIOBAaHUS BEIIECTB
163 Hayunble nprHLIKIIBI OPraHU3auu bubnnorexa [HOK

XUMHYECCKOTO IMTPOU3BOJCTBA.

https://m.edsoo.ru/2e45a44f
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[IpombliiieHHbIE CTIOCOOBI
MOJIy4EHUs BAKHEHIIINX BELIECTB

Xumuaeckoe 3arpsA3HCHUC

bu6mmoreka [IOK

164 I 1
OXPYHAIOIICH CPEEL 1 €ro https://m.eds00.ru/9fL1bf51
IIOCJIEACTBUSA
165 XUMHUA U 310pOBbE YEIOBEKA. 1 bu6nuoreka [IOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso0.ru/a6552721
Xumus . Ponbs XumMuu B
166 o0ecIeueHnu MUILEBOU 1 bubnmorexa HOK
https://m.edsoo.ru/1f7b5bd2
0€30I1aCHOCTH
KocMmernueckue u mapdromMepHbie bu6nunoreka [IOK
167 1
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XHUMHUS B CTPOUTEIIBCTBE.
168 Baxxueiime cTpouTebHBIE U 1 bubmmorexa [JOK
P https://m.eds00.ru/61e69003
KOHCTPYKIIMOHHBIC MaTEPHAITBI
XHUMHUS B CEIILCKOM XO3SHCTBE.
169 Opra"nnyeckue 1 MUHEPAIILHEIE 1 bubmmorexa [OK
p p https://m.edsoo.ru/fd39587d
yaoOpeHus
170 Cuctemaru3zanus 1 00001eHe 1 bubmmoreka [IOK
3HAHUH 110 TEME https://m.edso0.ru/db979c70
OBHIEE KOJIMYECTBO HACOB I1O 170

[TPOI'PAMME



https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
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IMPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHHUA

IIpoBepsiemblie TPpeOOBaHMS K NIPEeIMETHBIM pe3yJibTaTamM
O0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPpaMMbl CPeIHEro
0011ero o6pa3oBaHus

1

BJ'IaI[eHI/Ie CHCTEMOM XMMHYECKUX 3HaHHI>'I, KOTOpas BKJIFOYACT:

11

OCHOBOIIOJIATAIOIINE MOHATHS (XUMHUYECKUNA AJIEMEHT, aTOM, U30TOIIBI,
9JIEKTpOHHAss 000J04YKa aroma, S-, p-, d-3IEKTPOHHBIC OpOUTAIIN
aTOMOB, OCHOBHOE€ U BO30YKJIEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYIIa,
BAJIGHTHOCTh,  AJICKTPOOTPHUIIATEIIBHOCTh,  CTEMEHb  OKHUCIICHHS,
XUMHUYECKass CBS3b (G- U T-CBSI3b, KPATHBIC CBSI3M), THOPUAM3ALIUA
ATOMHBIX OpOHWTANCH, KpHUCTAUIMYECKas pPEImI€TKa, MOJb, MOJIIpHas
Macca, MOJISIPHBIA O00BEM, MOJISIpHAS KOHIICHTPAIHS, PACTBOPHI
(MCTHUHHBIC, TUCTIEPCHBIE CUCTEMBI), KPUCTALIOTUIPATHI, YTIIEPOIHBIN
ckener, (yHKIMOHAJIbHAs TpyIa, paauKall, U30MEphl, CTPYKTypHas
dbopmyna, wu3zomepus (CTpyKTypHas, reomeTpuueckas  (Iuc-,
TPaHCU30MEPHsI), TOMOJOTUYECKUM Psii, TOMOJIOTH, YTJIEBOJOPO/IBI,
KHUCJIOPOJI- ¥ a30TCOJEPIKAIIE COCTUHECHHS, OUOJIOTHYECKH aKTUBHBIC
BeliecTBa (yrJIeBOIbl, JKUPBI, OEJIKH ), MOHOMED, TOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS, KPEKUHT, PU(OPMUHT,
TUTBl XUMHYECKUX peakiuil (OKUCIUTEIHHO-BOCCTAHOBUTEIBHEIE,
9K30- M DHJOTEPMUYECKHE, PEaKIMd HOHHOTO OOMEHa, TOMO- H
reTeporeHHbIe, 0OpaTUMbIE U HEOOPATUMBIE), PACTBOP, SJICKTPOJIHTHI,
HE3JIEKTPOJIUTBI,  BJEKTPOJUTHUYECKAss  JUCCOLMAIMUs,  CTENEHb
JTUCCOITUAIINHU, OKUCIIUTENb, BOCCTAHOBUTENb, JIEKTPOJIN3, CKOPOCTh

XUMHUYECKOHN peaKIuu, XUMUYECKOE PABHOBECHE)

1.2

TEOPUM U 3aKOHBI (TEOPHs] XUMHMUYECKOTO CTPOEHHUS OpPraHUYECKUX
Beniects A.M. bytiepoBa, TeOpHs 3IEKTPOIUTUUECKON AUCCOLUALNH,
[lepuoanueckuii 3akon J[.1. MenneneeBa, 3aKOH COXpaHEHHUSI MacChl),
3aKOHOMCPHOCTH, CUMBOJIMUECKHI SI3BIK XUMHHU, MHUPOBO33PCHUCCKHE
3HAHHUS, JIe)Kalllie B OCHOBE ITOHUMAaHWs IPUUMHHOCTU U CUCTEMHOCTH
XUMHYECKHUX SIBICHHUH, COBPEMEHHBIE IIPEICTABICHUS O CTPOCHHUH

BCIIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAIMOJICKYJIAPHOM YPOBHIAX




13

npeacCTaBJICHUSA (o) MCEXaHHU3Max XUMHUYCCKUX peaKuHﬁ,
TEPMOJUHAMHNYCCKUX n KHHETUYCCKHUX 3dKOHOMCPHOCTAX ux

IMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTCMAax

14

(aKTOJIOrMUECKUE CBEJIEHUSI O CBOMICTBaxX, COCTaBe, IOJIYYEHUHU U
0€30IaCHOM  HCIIONBb30BAHUM  BOKHEHIINX  HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIIECTB B OBITY M TNPAKTUYECKOH AEATEIBHOCTU

YCJIOBCKa

15

oO11rie Hay4YHbIe MPUHLUIIBI XUMUYECKOTO MPOU3BOACTBA (Ha MIpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJIA, MepepadboTKH

HedTN)

CpopMUpOBaHHOCTH YMEHUM BHISBIISTH:

2.1

XapaKTCPHBIC TIPU3HAKW W  B3aUMOCBA3bL  H3YUCHHBIX HOHﬂTHﬁ,
MNPUMCHATH COOTBETCTBYIOIIMC IIOHATHUA IIPHU OIMMCAHUK CTPOCHUA U

CBOMCTB HEOPraHMYECKUX U OPraHUYECKUX BELIECTB U UX IPEBPALLECHUI

2.2

B3aMMOCBS3b XUMHUECKUX 3HAHUU C HOHATHUSIMH U npeaACTaBJICHHUAMUA
APYyrux npeamMeToB AJIsd 0oJiee 0CO3HAHHOI'O MOHUMAaHUS U 00BICHEHHUS

CYIITHOCTHU MATCPUAJIBHOT'O €IUHCTBA MHUpaA

CpopMUpOBaHHOCTH YMEHHSI HCTIOJIH30BATh:

3.1

HAaUMCHOBAHHUSA XWMHYCCKHUX COCINHCHUM MCKAYHApPOJHOI0 COrO3a
TeOpeTquCKOﬁ )51 HpHKﬂaﬂHOﬁ XUMHUHU W TPHUBUAJIBHBIC Ha3BaHUS
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KJIACCAM OPraHUYCCKUX U

HEOPraHWYECKUX COCIMHEHHI

3.2

XUMHAYECKYIO0 CUMBOJIMKY JJISi COCTaBJIEHUS (POPMYJI HEOPTaHUYECKUX
BEIIECTB,  MOJEKYISPHbIX M  CTPYKTYPHbIX  (pa3BEPHYTHIX,

COKpaIlIéHHLIX n CKeJ'IeTHBIX) (I)OpMYJ'I OpTraHNYCCKUX BCUICCTB

CchopMupoBaHHOCTh YMEHUS KJIaCCU(PHUIIUPOBATS:

4.1

HCOPraHN4YCCKUC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBaHUA H

KPUTEpUH IS KJIaCCU(PHKALINY N3Y4aeMbIX XUMUYECKUX OOBEKTOB

4.2

OpraHn4Y€CKUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBaHUs H

KPUTEpUH IS KJTaCCU(PHKALINY N3Y4aeMbIX XUMUYECKUX OOBEKTOB

4.3

M0 Pa3JIMYHBIM MpPU3HAKAM (YUCITY U COCTABY PEArupyrolIuX BEIIECTB,
TEIIOBOMY J(PQEKTy peakluyd, HW3MEHEHHIO CTEleHEH OKHCIICHHS

9JICMCHTOB, 06paTI/IMOCTI/I pcaKkuuu, ya4aCTuro KaTaJ'II/I3aT0pa)

ChopMHUpPOBAaHHOCTH YMEHHS XapaKTEPU30BaATh AJICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSHHHM) UM HOHOB

XUMHUYECKHUX 3neMeHToB 1 — 4 nepuonoB Ilepuoanueckoit cucteMsl




J.W. MeHneneeBa u X BAJICHTHbIE BO3MOKHOCTH, UCTIOJIb3YS TTOHATHUSA

S-, p-, 0-351eKTPOHHBIE OPOUTAIIH, SHEPTETUYECKHUE YPOBHU

ChopmupoBaHHOCT YMEHHS OOBSICHITH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XUMUYECKHUX JIEMEHTOB M 00pa3yeMbIX MU COSAMHEHUN IO

IIEpUOIAM U I'PYIIIaM

ChopMupoBaHHOCTh YMEHHUS COCTaBISITh YPAaBHEHHS] XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYLTHOCTb:

7.1

OKHUCJIMTECIIbHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ IIOCPEACTBOM

COCTAaBJICHHSA 3JICKTPOHHOI'O OajaHca 3TUX peaKHI/Iﬁ

7.2

YpaBHCHUA peaKHI/Iﬁ Pa3iIMYHbIX THUIIOB, IIOJHBIEC M COKpaI_HéHHI)IC
YpaBHCHUA peaKuHﬁ HOHHOI'O O6MeHa, Y4uThIBas YCJIOBHUA, IIPpU

KOTOPLBIX 3THU p€aKIMU UAYT 10 KOHIA

7.3

peakuuii TUAPONU3a, Peakiuil KOMILIeKcooOpa3oBaHus (Ha MpUMepe

TUAPOKCOKOMIIJICKCOB IIMHKA U aJ'IIOMI/IHI/IH)

CdopmupoBaHHOCTH YMEHUS IOATBEPKIATh:

8.1

Ha KOHKpPETHBIX MpUMEpax XapaKTep 3aBUCHUMOCTH pPEaKIUOHHON
CIIOCOOHOCTH OPraHUYeCKHX COCJUHEHHH OT KpaTHOCTH M THUIMa
KOBaJICHTHOM CBSI3U (G- M T-CBSI3U), B3aUMHOTO BIUSHUS aTOMOB U
Ipynn aTOMOB B MOJIEKYJIax, a TaKKe OT OCOOEHHOCTEH peanu3anuu

PAa3JIMIHBIX MEXAaHHU3MOB IIPOTCKAHU A peaKLII/Iﬁ

8.2

XAapaKTCPHBIC XUMHYCCKUC CBOICTBa BEIISCTB COOTBCTCTBYIOIIMMHA

SKCIEPUMEHTAMM U 3aMMCSIMHU YPABHEHUIM XUMUYECKHUX PEAKIIUI

ChopMupoBaHHOCTb YMEHHUSI XapaKTE€PHU30BaTh COCTAB M BaKHEUIIME
CBOMCTBAa BELIECTB, NPUHAIICKANMX K ONpEAEHEHHBIM KilaccaMm U
TpyIIaM COEIWHEHUH (TIPOCThIE BEIIECTBA, OKCHUIBI, THUIPOKCHUJIBI,
COJIU; YIJIEBOAOPObI, MPOCTHIE 3(DUPBI, CIUPTHI, (PEHOIBI, aIbJETUIBL,
KETOHBI, KapOOHOBBIE KUCIIOTHI, CIOXKHBIE 3(DUPBI, KUPBI, YIIIEBOIBI,

aMUHBI, aMUHOKHUCJIOTHI, OCITKH )

10

ChopMupoBaHHOCTh YMEHHUS MPOBOAUTH PACUEThl MO XUMHUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHYECKHX PEAKIUH C HCIOIh30BAaHUEM

(bHSI/I‘ICCKI/IX BCIIMYMH:

10.1

Macchl (00BpEMa, KOTMYeCTBa BEIMIECTBA) MPOAYKTa PEAKIIUHU, €CITH OTHO
W3 HUCXOJHBIX BEIIECTB JAaHO B BHUJAEC pacTBOpa C OINpeneiae¢HHON
MacCOBOH JT0JIel pacTBOPEHHOTO BEIIECTBA WITH JIaHO B U30BITKE (MMeeT

MIPUMECH)

10.2

MaccoBOM MM 0OBEMHOM J10JIH, BBIXO/1A POIYKTA PEAKIIIH

10.3

TETI0BOTO 3(pexTa peakiuii




10.4

00BEMHBIX OTHOILLIEHUI ra30B

10.5

10 HaXOXKICHUIO XUMUYECKOH (hOpMYITBI BEIIeCTBA

11

Brnanenue cucremoil 3HaHUN O METO/IaX HAYYHOTO MO3HAHUSI SIBJICHUM
MPUPOJIbI, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaXx M YyMEHHUE
MPUMEHATh ST 3HAHUS TMPU IKCIEPUMEHTAIBLHOM HCCIIEIOBAHUU
BEIIECTB U JJI1 O0BSICHEHNS XUMUYECKUX SIBJICHUH, UMEIOIIUX MECTO B
MPUPOJIC, MPAKTHIECCKON JIEATETLHOCTH YEJIOBEKA W B IOBCEIHEBHOMN

KHN3HU

12

ChopMupoBaHHOCTE yYMEHHUsS TPUMEHSATH (MCIIOJIIB30BAaTh) 3HAHUS O
COCTaBE U CBOMCTBAxX BEIIECTB I JKCIEPUMEHTAJIBHON IMPOBEPKHU
TUIOTE3 OTHOCHUTEIHHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX
peakuuii ¥ MPOTHO3MPOBAHMSI BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CHUCTEMHBIC XUMUYECKHUE 3HAHUS VISl OOBSICHEHUSI U TTPOTHO3UPOBAHUS
SIBJICHUH, UMEIOIIMX E€CTECTBEHHOHAYUHYIO TMPUPOY; Ul TPUHSATHUS

I'paMOTHBIX peH_ICHI/Iﬁ HpOGJ’IeM B CUTYyalluAiaX, CBA3AHHBIX C XAMUEH

13

CdopMHpoBaHHOCTh YMEHHUS IIJIAHUPOBATh U MPOBOJUTH XUMUYECKUI
SKCIIEPUMEHT (IIOJIyYeHHE W H3Y4YCHHE CBOWCTB HEOPraHHMYECKUX U
OpraHWYECKUX BEUIECTB, KAYECTBEHHBIE pEaKIUU YIJIEBOJIOPOJIOB
Pa3IMYHbIX KJIACCOB M KUCIOPOJICOIEPKALINX OPraHNYECKUX BEILECTB,
pelleHne  SKCIEpUMEHTAIbHBIX  337ad [0  PaclO3HABAHMIO
HEOPraHMYeCKUX M OPraHMYECKHUX BEIIECTB) C COOIIOJEHUEM MIpPaBUII
O6e3omacHoro oOpamieHus ¢ BellecTBaMH U J1a0OpaTOpHBIM
o0opynoBanuem; GOpMyIUpOBaTh LIETU UCCIEAOBAHUS; MIPEACTABIATh
B Pa3IMYHON (opme pe3yibTaThl SKCIEPUMEHTa, aHATU3UPOBaTh U

OICHUBATH UX JOCTOBEPHOCTDH

14

ChopMupOBaHHOCTb YMEHUS OCYIIECTBIATH LEJIEHAPABICHHBIN TOMCK
XUMHUYECKOM HH(POpPMAllMM B PA3JIMYHBIX HCTOYHMKAX (Hay4yHas H
yueOHO-HayuyHas JUTepaTypa, CpPeJCTBAa MacCOBOM MH(OpMAalNH, CETh
WuTepHer u npyrue), KpUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO
uHpopMaluio, nepepadaTeiBaTh €€ U UCIOIB30BATH B COOTBETCTBUU C

TIOCTABJICHHOM yueOHOM 3aaueit

15

ChopMHUpPOBAaHHOCT, yMEHHSI TPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBaTh MH(POPMAIMIO C TO3WUIUNA SKOJOTHUECKOW O€30MacHOCTH
MOCIEACTBUI OBITOBOM M MPOU3BOJCTBEHHOW JEATEIHHOCTH YEIOBEKA,
CBSI3aHHON C TMepepadoTKOW BemiecTB; CHOPMHUPOBAHHOCTH yMEHUMH
OCO3HaBaTh OMACHOCTh BO3JCHCTBHUS HAa JKUBBIE OpPraHU3MBI
onpe)lenéHme B€IICCTB, IIOHHMAasA CMBICI IIOKa3aTCJIAd HpeHeHBHOﬁ

Z[OHYCTHMOﬁ KOHICHTpAlU, W IIOACHATH HaA IMPUMEpax CIIOCOOBI




YMEHBIIIEHUS W TMPEJOTBPAIICHUS WX BPEIHOTO BO3ACHCTBUSA Ha

OpraHus3M 4YCJIOBCKa




HEPEYEHDb JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA
EI'D 1O XUMHUHU

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

TeopeTnyeckre OCHOBbI XUMUU

11

Crpoenne  BemmectBa. CoBpeMeHHass  MOJEIb  CTPOCHHS  aroMa.
PacripeienieHne 3JeKTPOHOB 110 SHEPreTHYECKUM ypoBHAM. Kiaccudukarms
XUMHYECKHX 3JIeMeHTOB. OCOOEHHOCTH CTPOSHUS SHEPTETUIECKUX YPOBHEH
atomMoB (S-, p-, d-anmemenToB). OCHOBHOE M BO30YKIEHHOE COCTOSHHSI

aTOMOB. DIJIEKTPOHHAS KOH(UTYyparus aroMa. BaneHTHBIC 3JICKTPOHBI

12

Ilepuonuueckas cucrema xumudeckux snemeHToB .M. MeHnneneena.
®usnueckuit cMbica [lepuoanueckoro 3akona .M. Menneneesa. [Ipuunnsl
Y 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB AJIEMEHTOB M MX COCIUHEHHUH IO
MepUOJaM U TpylIaM. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB IPOCTBIX

BCIICCTB, BOAOPOAHBIX COGI[PIHGHHﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

13

BaneHTHOCTD. SHGKTpOOTpI/IHaTeHBHOCTB. CreneHb OKHCIICHUS

14

Bunel xumuueckoil cBs3M (KOBaJ€HTHas, WOHHAs, MeTaJIM4yecKasi,
BOJOPOJHAs) M MexaHu3Mbl €€ oOpa3oBaHUs. MeXMOJIEKyIspHbIE
B3auMojeiicTBus.  BemiectBa  MOJEKYJISpHOTO H  HEMOJEKYJSPHOTO
CTpoeHMs. THUNBl KPUCTAIIIMYECKUX pPEIIETOK. 3aBUCHUMOCTb CBOMCTBA

BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘lCCKOﬁ peHléTKI/I

15

Xumnueckass peakuus. Krnaccupukanuss — XUMMUYECKHMX — peaklMid B
HEOPraHWYECKONM M OpraHu4ecKol XMMHMH. 3aKOH COXPaHEHHUS MacChl

BEIIECTB

1.6

CKOpOCTB pcaknuu, €€ 3aBHUCUMOCTB OT Pa3JINYHBIX (l)aKTOpOB

1.7

TemnnoBbie 3 PexTh XuMHUYECKUX peakuuil. TepMoXuMHUYeCKHe ypaBHEHHS

18

O6paTI/IMLIC PCaKkuu. XUMHYECKOe paBHOBECHC. q)aKTopBI, BJIMAOIIMUE HaA

cocTtossHue xumuyeckoro pasHoBecus. [Ipunnum Jle [Hlarense

1.9

3J'ICKTpO.III/ITI/I‘-ICCKaSI JUcCconuranus. CunbHble W cliaOble QJICKTPOJIUTHI.
Cpez[a BOAHBIX paCTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaHBHaH, meao4YHasd.

CreneHsp aucconuanuy. Peakiinu noHHOro oomMeHna

1.10

I'mpponus coseii. loHHOE mpousBeneHre BOJABL. BOAOpOAHBIN NTOKa3aTelb

(pH) pactBopa

111

CriocoObl  BBIpaKEHHUS  KOHIIGHTPAllMM  pPacTBOPOB:  MaccoBasi OIS
pacTBOPEHHOTO BEIIECTBA, MOJISIpPHAs KOHIEHTpamusa. HaceleHHbie u

HEHACBILIEHHBIE PaCTBOPHI, pacCTBOPUMOCTh. KpucTamioruaparsl
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OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pCaKiuru. HOBC,Z[CHI/IC BC€IICCTB B

cpeaax ¢ pa3HbIM 3HaueHueM PH. MeToab! 371eKTpOHHOTO Oananca

1.13

DJIEKTPOJIN3 PAaCTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUHN

2.1

Knaccudukanus HEOPraHUYECKUX COEIMHEHU. Homenknarypa

HCOpPraHN4YCCKUX BEHICCTB

2.2

XUMHUYECKHE CBOMCTBA BAXXHEUIIUX METAJJIOB (HATPUM, KaduM, KaIbLIUM,
Mar"uii, ATFOMUHHH, ITUHK, XPOM, KeJlle30, Me/lb) U UX coeauHeHn. Ooume

CII0COOBI MMOJIYy4YCHH S MCTAJIJIOB

2.3

XUMHYECKHE CBOMCTBA BAXXHEHUIITUX HEMETAIIOB (TajJOT€HOB, CEpPhI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M HUX COEAMHEHHH  (OKCHJOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COSAMHEHN )

2.4

I'eneTnueckas cBs3b HCOPraHUMYCCKUX BCIICCTB, IIPUHAMJICIKAIIUX K

Pa3JIMIHBIM KJIaCCaM

2.5

#iHPartH# U nenTrduKanus HeOpraHUIecKX coequHeHni. KadecTBeHHbIE

PC€aKkMy Ha HCOPraHNMYCCKUEC BEIICCTBA U HOHBI

OCHOBBI OPraHMYECKONU XUMHUH

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUU XHMUYECKOTO CTPOEHUS OPraHUYECKUX
coequHeHnit A.M. bBytnepoBa. VYriepoaHblii CKeJIET OpraHu4ecKou
MoJIeKyIbl. KpaTHOCTh XUMHUYECKOW CBSI3U. S- U p-CBsi3U. SP3-, SP2-, Sp-
ruOpuau3anuu opoOUTaliell aToMOB yriepoja. 3aBUCHUMOCTb CBOMCTB
BEILIECTB OT XMMUYECKOIO CTPOEHMSI MOJIEKYJ1. I'oMostoru. I'omonorndyeckuii

psan. M3omepus u nzomepsl

3.2

Ilouste o ¢QyHkunoHansHOW rTpynme. OpueHTAlMOHHbIE A(PQEKTHI

3aMEeCTUTENEN

3.3

[Ipencrasnenue o knaccupukaluy oprannyeckux euiecTs. Homenknarypa
OpPraHMYECKUX COETMHEHMH (cucTeMaTudeckas) U TpUBHAJIbHbIE Ha3BaHMS

BOXHEHIINX MPEICTABUTEIICH KIACCOB OPraHUYECKHX BEIIECTB

3.4

CBO6OI[HOpaHHKaHBHBIﬁ U HOHHBIM MEXaHH3MbI pCaKkIuu. Ilonstue o

Hykieoduie u anekrpodure. IlpaBuno MapkoBuukoBa. [1paBuio 3aiiuesa

3.5

Ankanpl.  XUMHYECKHME  CBOWCTBAa  QJKaHOB:  TaJOT€HUPOBAHUE,
JNETUIPUpPOBaHUE, TEPMUUYECKOE pa3JIOKEHUE, KPEKUHT, H30Mepu3alus,
ropenue. Ilomydenue ankanoB. Iluxmoankanel. Crnenmduka CBOWCTB
[UKJIOAJTKAaHOB C MaJIbIM pa3MepoM IHKjIa. Peaknuu MpucoenuHEHHS M

PaIuKaILHOTO 3aMEICHHS




3.6

AJIKEHEL. XUMHAYECKHE CBOIiCTBA: peakuuu MIPUCOETUHECHUS
(ramoreHupoBaHue, THAPUPOBAHUE, THIPOTaJOTeHUPOBAHUE, THApATAIUS),
TOPEHMUS, OKUCIICHHSI U TToJIMMepHu3auu. [IpoMeIliuieHHBIE 1 Ta00paTOpHBIE

CIOCOOBI TOTYYEHUS aJTKEHOB

3.7

AnkagueHsl. XMMUUYECKHE CBOMCTBA AJIKaIUEHOB: PEAKLUU IPUCOECTUHEHMS
(ruppupoBaHMe,  TaJIOTEHUPOBAHHE), TOPEHUS UM IOJIMMEPHU3ALMH.

[Tonydenue ankagueHoB

3.8

AJKUHBI. XHUMHYECKHE CBOMCTBA: peakuun IIPUCOEAVHEHHUS
(ranoreHMpoBaHUE, MAPUPOBAHUE, TUApPATALUs, TUAPOTraIOreHUPOBAHUE)
KaKk crnoco0 MOJy4yeHHUs MOJIMMEPOB M JPYTUX TIOJE3HBIX MPOJYKTOB.
Peakuun  3amemenwus. I'openune aleTWiIeHa  Kak  MCTOYHMK
BBICOKOTEMIIEPATYPHOIO IIJJAMEHM JJII CBAapKM M PE3KH METAJLIOB.

HpI/IMeHeHI/Ie all€cTUjiIcHa

3.9

Apenbl. XUMHUYECKHE CBOICTBa O€H30Ja: pEakuuu HIEKTPOPUILHOTO
3aMelIeHUs], PUCOEeIMHEHNs (THApUPOBaHNe, TajJoreHupoBanue). Peakmus
ropeaus. OCOOCHHOCTH XUMHYECKHX CBOHCTB Toiyona. IlomydeHwue
6enszona. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ctupona. [lommmepusanus
ctupona. CrnocoObl  MONydYeHHUs W  TPUMEHEHHE  apOMaTHUYECKUX

YTIJIEBOJIOPOIOB

3.10

Cnuptsl. [lpenenbHble OJHOATOMHBIE CIHMPTHL. XHMHUYECKHE CBOWCTBA!
B3aUMOJICHICTBME C HaTpUeM Kak CI0COO YCTAaHOBJIGHHMS HalU4us
THJIPOKCOTPYMIBI, C TaJlOreHOBOJOPOAAMU KaK CIOCO0 MOJIy4deHHUs
pacTBOPUTENIEH, BHYTPHU- M MEXMOJEKYJspHas Aerujapartanus. Peaxnus
ropenus. [lomydenne staHona: peakius OpOKEHHUS TIIOKO3bI, TUIpATAIISI
STWIECHA. JTWIECHIVINKOIb W INIMLEPUH KaK MPEACTABUTENN NPEIEIbHBIX

MHOT'0AaTOMHBIX CITUPTOB

3.11

®enoin. XuMudeckue cBocTBa (peHosa (peakiuy ¢ HaTpueM, TUIPOKCHIOM

HaTpusi, 6pomom). [Tonydyenue penona

3.12

AJLnerunel. XUMHYECKHE CBOMCTBA MPEIEITBHBIX aJIbJIETUIIOB:
THAPUPOBAHNE;, KA4YeCTBEHHBIC pEaKIMU Ha KapOOHWIBHYIO TPYIIITY
(peakuus «cepeOpsSHOTO 3epKajay, B3aUMOACHCTBHE C THIPOKCHIOM MEIH
(11). [onyueHue nmpeeNbHBIX adbJACTH/I0B: OKHCICHHUE CITUPTOB, THAPATALINS
arleTuiieHa. AIIETOH KaK MPeICTaBUTENh KeTOHOB. OCOOEHHOCTH peakiuu

OKHCJICHHS all€TOHAa

3.13

KapOGoHoBsie KHUCTOTHI. XMMUYECKHE CBOMCTBA MPEIETBHBIX 0JTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOCHHOCTH XWMHUYECKHX CBOMCTB MYpPaBBHUHOM

KHCJIOTHI. HonyquI/Ie NpeaACIbHBIX OAHOOCHOBHBIX Kap60HOBBIX KHCJIOT:




OKHCJICHHUEC aJIKaHOB, aJIKCHOB, IICPBUYHEIX CIIMPTOB, aJlbACTUI0B. Bricmme

MMpCACIIbHBIC 1 HCIIPCACIBbHBIC Kap60HOBBIe KHCJIOTHBI

3.14

Crnoxsble 3¢upsl ¥ xupbl. CrnocoObl NOIY4YEHHUS CIOXHBIX 3(QUPOB.
OO6parumocts peakuuu >Tepuduranuu. [IpuMeHeHre CloKHBIX 3UPOB B
MUIIEBOH U nap(roMepHOi TPOMBIIIIIEHHOCTH. JKUPBI KaK CI0XKHBIE d()UPbI
TJIMIEpUHA U BBICIINX KapOOHOBBIX KHCIOT. XMMUYECKHE CBOMCTBA KHUPOB:
T'MJIpUpOBaHuE, OKHCIeHHE. ['Maponn3, Win OMBIICHHE, KUPOB KaK CIIOCOO
IIPOMBIIIJICHHOT'O MOJY4YEeHHUsl COJIeH BBICHIMX KapOOHOBBIX KHCIOT. Mbind

KaK COJIM BbICHINX Kap6OHOBI>IX KHUCJIOT

3.15

XHMMHMYECKUE CBOMCTBA TJIIOKO3bl: PEAKIMU C YYacCTHUEM CIIMPTOBBIX H
QIIBJICTUIHOM TPYII U MOJOYHOKHUCIIOE OposkeHue. [IpuMeHeHne TioKo3bl,
e€ 3HaueHUe B KU3HEACATEIBbHOCTH OpraHmsma. Jlucaxapuisl: caxaposa,
MaibTO3a. BoccTaHaBnMBarOIME U HEBOCCTAHABJIMBAIOIIME IUCAXapHUbL.
I'mpponn3 nucaxapunos. Ilomucaxapuasl: kpaxmain, rmkoreH. CtpoeHue
MaKpOMOJIEKYJI KpaxMaja, IITMKOTeHa U LeJUI0I03bl. Du3ndecKkue CBOMCTBa
Kpaxmajla M LEeJUIFJIO3bl. XMMHUYECKHE CBOMCTBA Kpaxmaja: THIpPOJIN3,
KAaueCTBEHHasl peakuus C HOJOM. XUMHUYECKHE CBOMCTBA LEJUIIOJIO3BL:
THJPOJIN3, TOdy4eHue 3(pupoB 1einnrono3sl. [loHsATHE 00 MCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHbIN 1IENK)

3.16

AMUHBI. AMHHBI KAaK OpPraHMYECKHE OCHOBaHHMS: pEaKUUU C BOIOM,
KHCJIOTaMH, PEAKIUs TOPEHUs. AHUJINH KaK MPeACTaBUTEIh apOMaTHUECKUX
aMUHOB. XMMHUYECKHE CBOMCTBA aHWJIMHA: B3aMMOJCHCTBHE C KUCIIOTAMH,
OpomHOW BOAOHW, okucineHue. [lodydeHre aMHUHOB aIKUIMPOBAHUEM

aMMHaKa 1 BOCCTAHOBJICHUCM HUTPOIPOU3BOJHBIX YITICBOAOPOJ0OB

3.17

AMMHOKHUCIIOTHI U O€JTKH. AMUHOKHUCIIOTHI KaK aM(OTEpHbIE OPTraHUYECKUE
coenuHeHusi. OCHOBHbIE aMUHOKHCIIOTHI, 00pa3yroiue 0eaku. XuMUIECKHe
CBOMCTBa O€IKOB: THAPONIN3, JEHATypalus, KadeCTBEHHbIE (I[BETHHIC)

pCaKknuuu Ha OenKu

3.18

CTpOCHI/IC " CTPYKTYypa MMOJIUMCPOB. 3aBHCHMOCTE CBOMCTB MMOJIMMEPOB OT
CTPOCHUSA MOJICKYII. OCHOBHBIE CIIOCOOBI MOJIYYCHHU S BBICOKOMOJICKYJIAPHBIX
COCTMHCHHUI: p€aKkuumn MMoJIMMEpHU3aliu n TTOJIMKOHJACHCAIH.

Knaccudukanms BogokoH

3.19

#H##Par### nentnukanys opraHUIeCKuX coeuHeHni. Penenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha PACIIO3HABAHUEC OPraHUYCCKUX BECUICCTB

3.20

I'emetnueckas CBI3b MCXKAY KJIaCCaMH OPraHUYCCKUX Coe)II/IHeHI/II\/'I

XUMUS U )KU3Hb
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XuMHs B TTOBCETHEBHOW XM3HH. [IpaBmia Oe3omacHON pabOThl ¢ €IKUMHU,

rOprO4YMMU U TOKCUYHBIMU BCIICCTBAMHU, CPCACTBAMU OBITOBOM XMMUU

4.2

Xumus U 310pOoBbe. XUMHUS B MEAUIMHE. XUMHUSA U CEIbCKOE XO3SUCTBO.
XuUMHS B TPOMBIIUICHHOCTH. XUMHUS M SHEPreTUKA: PUPOIHBIA U TOMYTHBIN
He(TSIHOM ra3pl, MX cocTaB W Hcnonb3oBaHue. CocraB HepTH U €€

nepepaboTKa (MpUPOIHBIE ICTOYHUKH YTIIEBOAOPOJIOB)

4.3

XUMHS B 3KOJIOTUS. XMMUYECKOE 3arps3HEeHHE OKPY)KAIOIIEeH Cpebl U ero
nocaenctBus. Oxpana rugpocdepbl, TOYBbI, aTMOC(Epsl, GIIOPHI U (ayHBI
OT XUMHUECKOT0 3arpsizHeHus. [lpodiaemMa 0TX010B U MOOOUHBIX MPOAYKTOB.

AJ'ILTCpHaTI/IBHBIe HCTOYHHUKH DQHCPIrun

4.4

OOmue mpeAcTaBlIeHUS O TPOMBINUICHHBIX CIIOCO0aX  IMOJIyYCHUs
XMMHUYECKHUX BELIECTB (Ha IpUMepe IPOU3BOJACTBA aMMHAKa, CEPHOU
KUCHOTHI). YE€pHas u 1BeTHas Metamryprus. CTekio M CHIMKaTHas
IPOMBIIUICHHOCTb. [IpombinuieHHass opraHuyeckass Xumus. Celppé mis

OpraHquCKOﬁ IIPOMBIIIIJIICHHOCTH

Hi#HPar#H## Tunel pacu€THBIX 3a1a4

5.1

HiHPar#H##Pacu€Tsl Macchl BelecTBa WM 00bEMa Ia30B 110 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCE WM 00BEMY OJTHOTO U3 yJaCTBYIOIINX B

pCaKIuu BCUIECCTB

5.2

#HH#HPar###Pacuérel TemoBoro 3pdexra peakuu

5.3

#HH#HPar###PacuéTel 00BEMHBIX OTHOLIECHUN Ta30B MIPH XUMHUYECKHX

peaKkuuiax

5.4

Hi#HPar#H##Pacuérsl Mmacchl (00bEMa, KOJTMUYECTBA BELIECTBA) IPOLYKTOB

peaKknuu, €Cjii OAHO U3 BCUICCTB JdHO B HU30BITKE (I/IMeeT HpI/IMeCI/I)

5.5

HiHPar#H##Pacu€Tsl MaccoBOM MM 00BEMHOMN J0OIM BBIXOJA MPOAYKTA

pCaKknuu OT TCOPCTUICCKHU BO3MOKHOI'O

5.6

#Hi#HPar#H##Pacuérsl Mmaccsl (00bEMa, KOTMYECTBA BELIECTBA) IPOAYKTA
peaKIMu, ecIM OJIHO U3 BELECTB JaHO B BUJE PACTBOpA C ONpPEAeNEHHON

MAacCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA

5.7

###HPar###Pacu€Thl ¢ NCITOJIB30BaHUEM ITOHATHH «MaccoBast 0y,

«MOJIAPHAasA KOHOCHTpaUusa», «<paCTBOPUMOCTE»

5.8

##HPartH##Haxoxnenre MoneKysipHOi (popMyiibl OpraHNuecKoro
BEIIECTBA I10 €ro IJIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B

€ro COCTaB, WJIM IO MPOJYKTaM CTOpaHUs
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