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MNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBiaeHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINIyOJNEHHOrO H3y4yeHHUS 3aHMMAET Ba)XHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro oOpa3zoBanHusi ywamuxcsi 10-11 kmaccoB. W3yuenuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIbHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K ObICTPO MEHSIOLIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX TUCIUILINH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
HOJArOTOBKM BBIMTYCKHUKOB. CBHUIETENbCTBOM TOMY SIBISIOTCS CIEAYIOIIME BBINOIHIEMBIE
MIPOrPaMMOM 110 XUMHUHU (YHKITUH:

e uyHPOPMALIMOHHO-METOIMUECKas, pealn3alus KOTOpoi obecreynBaeT MOJydeHHe
IPEJICTaBICHUs O LESAX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOyYaIOUIUXCS CPEACTBAMH IPEeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ IpelycMaTpuBaeT  OIpejeeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuaia, KOJWYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTHK; MOIXOJO0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OO0pa30BaTEIbHBIX
JIOCTIDKEHUI 0o0ydJaromuxcss B paMKax HTOrOBOHM arrectauud B (oOpMe eIuHOro
roCy/1apCTBEHHOIO YK3aMEHA 10 XUMUHU.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/IEpP)KaHue, 00s3aTeIbHOE Ul U3yUEeHUs
B paMKax  OTAENbHBIX  MOpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, PEKOMEHIYeMOro JUIsl U3Y4EeHHUS
OTJICTHHBIX TEM;

e [peAsiaraeT MPUMEPHYIO IMOCIEAOBATEIbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKU TIOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3CH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejlell W 3a7ad M3ydyeHUs IMpeaMeTa Ha
yrIIyOnéHHOM YpPOBHE C Y4Y€TOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHErO
oOuiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), & TAaKXkKe C y4ETOM OCHOBHBIX BHUJIOB



yueOHO-TI03HABATENbHBIX JIEHCTBUN OOYyYalolIerocss IO OCBOCHHIO COJEp’KaHUs
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIGHHOM MPOrpaMMOM 1O XUMHUM  00s3aTeNbHOM  (MHBapUaHTHOM)
COCTABJISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ kKoHuentyaidbHbIMH ToOJokeHUsAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0mIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJIEHHOTO M3yYeHHS HaIpaBJICH
HA pealn3alHi0 TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM J3TalloM IMOJYYEeHUS XHMHYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3Y4YEeHHUE TMpeAMeTa «XUMHUS» OPHUEHTHUPOBAHO IPEUMYILIECTBEHHO Ha pACUIMPEHUE U
yrayOleHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli MPoQuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOT0 00pa30BaHMs B OpraHu3anusix npodeccruonansnoro odbpasosanus. Hapsmy c atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIero OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XHUMHUSD)
OPUEHTHPOBAHO TaKXe Ha PEeIICHUE 3a/1a4 BOCIIMTAHUS U COLIMATIBHOIO Pa3BUTUS 00yJaroIuXcs,
Ha (OPMHUPOBAHNE Yy HUX OOIIEUHTEUIEKTYaJIbHbIX YMEHUH, YMEHUN paliMOHAIM3a1H Y4eOHOTro
Tpyna W  O00OOMEHHBIX CIMOCOOOB  ACSATENHHOCTH, WMEIOIMUX  MEXKIUCIUILUIMHAPHBIH,
HaJMIPEIMETHBIN XapakTep.

CocTaBisiomuMu npeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yrIIyONnE€HHOTO YPOBHEH U3yUeHUs IpeaMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUH, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3y4€HHUsS INpEeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE, ~ TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonpmMid  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEJIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COCJMHEHUH HAa OCHOBE PACIIMPEHHS M YIIIYOJCHHs MPEACTABICHUH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEAKLUH, PacCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKMX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEICTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKasi CBS3b OOBSACHIECTCS C
TOYKU 3pEHHs] PHEPreTHUECKUX HM3MEHEHHH mpu e€ o0pa3oBaHMM M pa3pyLICHUH, a TAKKE C
TOYKH 3pEHUs MexaHu3MoB e€ oOpazoBaHus. M3ydeHwe THUNOB peaKIHil AOMONHSAETCS
dbopMUpOBaHUEM MPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIU3E PaCIlIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKIMOHHOU
CIOCOOHOCTH COCMHEHUH ynenseTcss oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuii.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYpCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy M
XapaxkTep JOMOJHEHUM K O0IIeil cucTeMe MPeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSHUE CMEKHBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHUMHUKO-(hHU3MYecKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy w3ydeHuwm mnpeaMeTa B JaHHOM CiIydae akLUEHT OyJaeT chaeslaH Ha OOIIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHHM B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJICKTPOIH3a, IPEACTABICHUS O CTPOSCHUH BEIIECTB U JIPYTOE.

B 10 ke Bpems B copepyKaHUU IpeaMeTa i KJIACCOB XMMHKO-OHOIOTHYECKOTO TPOHIIs
OONBIINI yeTbHBIN Bec OyaeT UMeTh OpraHHyYecKass XUMus. B 3ToM ciydae mpenocTaBisieTcs
BO3MOXXHOCTh Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOM BXOISAT, K TMpPUMEpPY, TaKU€ CTPYKTYpHbIE
KOMIIOHCHTHI, KaK JIMIH/bI, OCJKH, YIIEBOJBI, HYKJICUHOBBIC KUCIOTHI U npyrue. [Ipu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTU MPOLECCOB (JOTOCUHTE3A, TbIXAHUS, TUILEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METOJIOB TIO3HAHUS M OIBITAa MPAKTHYECKOTO MPUMEHEHHUS HAyYHbIX 3HAHUH U3ydeHUE TIpeaMeTa
«Xumus» Ha YrayOnEHHOM YpPOBHE OCHOBAHO HAa MEXKIPEAMETHBIX CBS3SX C Y4eOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMaTHKa» u «Pycckuii A3bIK U TUTEpATYpay.

[lpn m3yueHnnn ydeOHOTO TmpenMmera «XHUMUsS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oobmero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3ajadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcs (OPMHUPOBAaHHE OCHOB HAyKM XHUMHH KakK OO0JIacTH
COBPEMEHHOTO EeCTECTBO3HAHMSI, TPAKTUYECKON MAESITeNbHOCTH 4YeJIOBeKa U OJHOTO W3
KOMITOHEHTOB MHUPOBOW KYJIbTYphI. PemieHne 3Toi 3agaun Ha yriryOJEHHOM YpOBHE H3yYCHUS
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATILHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

¥ TI03HABAEMOCTH SBJICHUH TIPUPOJIBI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benylell posn B 00ecleYeHnH yCTOWYMBOIO Pa3BUTHs YEIOBEUECTBA: B PELICHUU
npobJIeM HSKOJIOTUYECKOM, YHEPreTHYeckoi M MUILEBOM 0e30MacHOCTH, B Pa3BUTHUHU
MEJMIIMHBI, CO3JJaHUHd HOBBIX MAaTEPHUAJOB, HOBBIX HCTOYHUKOB DJHEPTUHU, B
o0ecre4eHn  paluOHAJIBLHOTO PUPOAOTIOIH30BAHNS, B (dhopMUpOBaHUH
MHUPOBO33PEHUS U OOIIEH KyIbTyphl YEIIOBEKA, a TAKkKe IKOJIOTUYECKH 000CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEeXallUX B OCHOBE XHUMHUECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOPHIA XWMHHU, COBPEMEHHBIX IPEJICTABICHUI O CTPOCHHWM BEIIECTBA Ha PAa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJUHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHHUS XUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPaX M AUCIIEPCHBIX CUCTEMaX, 00 00X
HAyYHBIX MPUHLUIIAX XUMHUYECKOr0 TPOU3BO/ICTBA;

e (QopmupoBanue y O0OYyYarOMMXCS OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKUX 3HaHUM Ui OOBSCHEHHS KIIOYEBBIX HAEH U mpobiem
COBPEMEHHOW XWUMUH, ANl OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, UMEIOIIHX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEHICHHS MpoOJieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOMN IEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKUM TIPOM3BOJACTBOM, HCIIOJIb30BAaHUEM U IepepadOTKOU
BEILECTB;

yrayOleHne TpPeACTaBICHUN O HAy4YHBIX METOJaX II03HAHWS, HEOOXOIUMBIX s
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
SBJICHUM, MMEIOIIUX MECTO B TPHUPOAEC, B MPAKTUUYECKOM ACATEIBHOCTH U
MTOBCEIHEBHOM KU3HU.

B nnane pairsanun IIE€PBOOYCPCIHBIX BOCIIUMTATCIBHBIX MW Pa3BHUBAIOIINX (l)YHKHI/Iﬁ
HGJ’IOCTHOﬁ CUCTEMBI CPECOAHETO 06H.[CFO 06pa3OBaHI/I${ IIpyu U3Y4YCHHU IPCIMETa «XHUMHSI» Ha

yriyoJIEHHOM ypOBHE 0COOYIO aKTyaJbHOCTh TPHUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN WPUPOIbI, YBAXKCHHS K
nporeccy TBOpYECTBA B 0OOJACTH TEOPETUYECKHX M TPUKIATHBIX HMCCIEJOBAaHUN B
XUMHHU, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALMM K OOYYEHMIO M ITO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUYECIIOBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHUS K
caMO0OOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEHIHON
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITENIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KYJNbTypbl,  HpUOOpPETEHHE  OmbITa  OOILIECTBEHHO-IIOJE3HON
HKOJIOTHUECKON JIeSITeTbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabisger 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepoja: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIJepoAd. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHECHMSIX.
Tumbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsI KOBaJICHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBaA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3€H B MOJIEKyJax
opranuyeckux peuects. [lonsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie U 3JIeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bBytiepoBa u coBpemMeHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHUSI OPraHUUYECKUX COEAMHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIMYHBIX BHUIOB:
pa3BEépHyTas, COKpalll€HHas, cKeneTHas. M3omepus. Buasl wH3oMepumu: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKThl B MONEKylnax OpPraHWYECKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BemecTs. [IoHsTHe 0 GyHKIMOHATBLHON
rpynne. I'omomnorus. I'omonorunueckue panael. Cucremarnueckas HOMEHKIIATypa OpPraHUYeCKUX
coequuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OT/ICIBHBIX MPEACTABHTEIICH.

OcoOenHocT M KiIacCU(pUKalusg  OpraHmdyeckux  peakiuil.  OxkuciaurenpHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX INPEBPAILCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonornyeckuil psij ajakaHoB, oOmas Gopmysia, HOMEHKJIATypa U U30MEpHs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJEKYT alKaHOB, SP -THOPHIM3AIMS aTOMHBIX
opburaneit yrieposa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIKAHOB.

XVMMHYECKUE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIICHUs, N30MEPU3ALUH, TETUIPUPOBaHUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. [lpencraBieHne o MeXxaHU3Me peaxkUuil
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOEHHS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LIUKJIOreKCaH) HUKIoaikaHoB. CrocoObl MOMy4YeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Ankensl. ['oMon0rHyecKuii psit agkeHoB, oomas GopMmya, HOMEHKIATypa. DIEKTPOHHOE
M ITIPOCTPAHCTBEHHOE CTPOEHHME MONEKY] aJKEHOB, SP’-rHOpUIM3alMs aTOMHBIX opOuTaneii
yriepoja, 6- U n-cBaA3u. CTpyKTypHas U reomMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOMCTBA aJKEHOB. XHUMHYECKHE CBOWMCTBA: DPEAKLUUU IPUCOCAVHECHHS, 3aMEIICHHUA B O-
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHUS M IPUMEHEHHE AIKESHOB.



Anxanuensl.  Knaccupukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M3OJUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunbl. 'omonornyeckuil psj alkuHOB, o0mmas (GopMysa, HOMEHKJIATypa U U30MEpHSL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHUS, TUMEPHU3alMU U TPUMEpU3aluu, OKUciIeHus. KucinoTHble cBOWCTBA aJKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MOJIy4YCHHUSI U IPUMEHEHUE aJTKUHOB.

Apomaruyeckue yrieBoopo/bl (apeHsl). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH301a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpHEHTHPYIOMIEM IEHCTBHH 3aMECTHTENIEH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tomumepuszamuss  ctuposa.  CrnocoObl  HOMy4YeHUS W NPUMEHEHHE  apoOMaTHYECKHX
YIJIEBOAOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yroib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HeTH: NEeperoHKa, KPEeKUHT
(TepMHUYECKHM, KaTaJIUTUYECKUM), pupopMuHT, nupoiau3. [Ipoaykrsl nepepadboTku HedPTH, HX
IPUMEHEHHE B TIPOMBIIUIEHHOCTH H B OBITY.

['eneTnueckas cBS3b MEX1Y pa3IMYHBIMU KJIACCAMHU YTJIEBOJIOPOJIOB.

DJEeKTPOHHOE CTPOCHUE TaJIOTEHIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakiuu 3amerieHus
rajloreHa Ha THIPOKCOTPYMILY, HUTPOTPYINILY, LHAHOTPYIIy, amMuHOTpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MLIEnoud. BzaumonelicTBue
JUTaJIOr€HAIIKAHOB ¢ MarHueM U LMHKOM. IIoHsATHE O MeTaluloOpraHuYecKuX COETUHEHUSIX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpPTraHUYeCKUX BEIIECTB.

DKCIepruMEHTATbHBIE METO/ABl HM3y4YeHHs BEUIECTB W WX IMPEBpaIleHUil: H3ydeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakluil
YIJIEBOAOPOAOB Pa3IMYHBIX KJIAaccoB (oOeciBeunBaHUEe OPOMHOM MM MOJHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTHWIeHa C aMMHauHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXeHWE YIiepo/ia U BOJAOPOJa B OpPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IIacTMacc, KaydyKoB M PE3HHBI, MOJICJIMPOBAHUE MOJIEKYII
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

[IpenenpHble OnHOATOMHBIE chUpTh.. CTpoeHHE MOJIEKYNl (Ha NpuUMepe MeTaHojla |
sTanona). ['omonoruueckuii psia, obmas Gpopmyna, usoMepus, HOMEHKIATypa U KJIACCH (PUKAITHSL.
dusnyeckue CBOWCTBA MpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJopoaHble CBS3UM MEXIy
MOJIEKyJaMH CHMPTOB. XHMMHUYECKME CBONCTBA: pPEAKUMM 3aMELIEHMs], JAerHIpaTaluH,
OKHCIICHHSI, B3aUMOJICHCTBHE C OPTraHWYECKUMHU U HEOpraHMYeCKUMH Kuciotamu. KauecTBeHHas
peaknus Ha OAHOATOMHBIC CHHMPTHI. JleHCTBHE 3TaHOJIAa M METaHOJa HAa OpPraHU3M YellOBeKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHble CIHUPTHI — STUJICHIVIMKOJIb W TiULEpuH. DU3UYECKHEe M XUMHUYECKUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakuii HyKJIeopIbHOTO 3amenieHus. JleiicTBue Ha opraHu3M yenoBeka. CriocoObl MOTyIeHUS
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcmdHOCTh (eHona. CrmocoObl monydeHHs W NpuUMeHeHHe QeHona.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHbBIE COEIUHEHUS — aIbJeruIbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUS M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJIETUI0B M KETOHOB. XHMHUYECKHUE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepu(UKAINU, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO pagukaina. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpeacraBurenu BbICHIUX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCJION U IEI0YHON CpelE.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COAEPKAIINX OCTATKH HEMIPEAETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IpUpPO/IE.

MBpL1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ie30KCHpuOo3a.
@dusnyeckue CBOMCTBA M HaxoxaeHue B npupoge. dorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbJACTMIHON TpYI, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTAaHABIIMBAIONIME aucaxapuabl. [uaponus aucaxapunaoB. Haxoxxnenue B mpupone u
npumeHenue. Ilomucaxapunpl: Kpaxmaji, TJIMKOT€H M 1esuiono3a. CTpoeHre MakKpOMOJIEKYI
KpaxMmajia, TJIMKOT€Ha W ILeJUIroJIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M LEJUTIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THMAPOJW3, Ka4eCTBEHHAs PEaKIus C MOJAOM. XHUMHYECKHE
CBOWCTBA IIEJUTIOJIO3BI: THAPOJIH3, OTydeHHe 3(pHupoB 1euto03bl. IloHsATHEe 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS BELIECTB U HUX MPEBPALIECHUIl: pacTBOPUMOCTh
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOACWCTBHE 3TAHONA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anpaeruapl (¢ ruapokcuaom quammuncepedpa(l) u ruapoxcuaom meau(ll)), peakius riaunepruHa
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana ¢ MOJIOM, PEIICHUE
SKCIIEPUMEHTANBHBIX 33/a4 10 TeMaM «Crupthl U (peHonb», «KapOboHoBble KUCIOTHI. CI0KHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4ecKkhe TPOHM3BOJHBIE aMMuaka. Kiaccuduxanus aMHHOB:
annpaTUuecKue U apoMaTUUYeCcKHe; NepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
oOmas ¢opmyna, u3oMepus, HOMEHKIATypa U (QU3NYECKHEe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEICTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHWINH — OpeACcTaBUTelIb aMUHOB apoMaTHueckoro psfa. CTpoenue aHuwinHa. B3anumuoe
BJIMSIHUE TPYII aTOMOB B MoJjeKyje aHwiInHa. OCOOEHHOCTH XMMMYECKMX CBOWCTB aHMJIMHA.
KagectBennple peakunyn Ha aHwinH. CrocoOBl MONydeHHs] W MPUMEHEHHE amu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenkiatypa u  usoMepus. OTnenbHble IPEICTaBUTENH  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckrue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHUYECKUX COEAMHEHUN, peakius IOJUKOHACHCAlUH,
o0Opa3oBaHHe NENTHAHON CBsA3H. buonornyeckoe 3HadeHHe aMMHOKHCIOT. CUHTE3 U THIAPOJIU3
HENTUIOB.

benku kak mnpuponHsle monuMepsl. IlepBuyHas, BTOpHYHAs U TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHBbIE pEakluu Ha
OenKu.

OKCIEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pPAaCTBOPEHHE
0enKOB B BOJIE, JIeHATypalusi OEKOB MpPU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKH, pellieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHne OpraHMYECKUX COCTUHEHUI.

BbicokoMo1eKy IsIpHBIC COCAUHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
MOJIMBUHUJIXJIOPU], MIOJINCTUPOII, MOJIMMETUIIMETAaKpUIIaT, MOJIMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbpHBIE (XJIOTOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TedyoH, KeBiap, dBJIEKTPONPOBOISIINE
HOJIMMEpPHI, Onopa3ziaraeMble MOJTUMEPHI).



DKCIepUMEHTaIbHbIE METOABl M3YYCHHS BEIIECTB M WX MPEBpAIICHUN: 03HAKOMJICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenne MoJeKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BbEMY) ITPOJIYKTOB PEAKIIMHU U/WUJIU UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYITBI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHUX CBOWCTB HWJIM CIIOCOOOB IOJYYCHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzarus MexnpeaMeTHBIX CBA3€H MpH U3yd4eHUU opraHudeckoid xumuu B 10 kmacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJB30BaHUE KaK OOIIMX ECTEeCTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHSATHS: SBJICHHWE, HAyYHBIA (aKT, TUMOTE3a, TCOPHS,
3aKOH, aHaJIM3, CUHTE3, Kiaccudukamnms, HAOIIOJICHHE, U3MEPEHHUE, DKCIEPUMEHT, MOJEIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BENIeCTBa, (PH3UYCCKUE BEIMYMHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHusM, dKocucTema, ouocdepa, MeTaboINU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NIbIXaHHE, OEKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOoMorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHUs, MOIOIIINE CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3J€KTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM M TMOAYPOBHU. ATOMHBIC
opourtanmu. Knaccudukaruss XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O aTOMHBIM OpOWUTaNsIM. DIEKTPOHHBIE KOH(QUTYpAllMH AaTOMOB JIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30OYXIEHHOM COCTOSHUHU, JJICKTPOHHBIC
KOH(HUTyparyyl HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa XumMu4yeckux d3emMeHToB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanyeckoil CHCTEMBI XHUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOXKHBIX BEIIECTB MO TpyIMIaM U
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

Xumuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJECHTHAs, MOHHAs, METaJUIMYECKasl.
MexaHnu3Mbl 00pa30BaHUsl KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEITOPHBIA. DHEPTUs
U JuinHA CBA3U. [[oaspHOCTh, HANIPaBIECHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpaTHble
cBs3u. BogoponHas cBsA3b. MEXMONIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX —coequHeHusix. (CocTaB KOMIUIEKCHOIO HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peIéTOK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBineHne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTtBope, MOJspHas ~ KOHLEHTpanus. HacelllleHHble ¥ HEHACBIIIEHHBIE  PAaCTBOPHI,
pactBopuMocTb. Kpucrainoruaparsl.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. |pHBHAIbHBIE Ha3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPALLEHUS SHEPTUU MPU XUMUYECKHX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u HeoOpaTuMble peakuuu. XuMUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMUSIOUIME HA MOJOKEHHUE XWMHUYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBIeHUE M KOHIIEHTpAIlMU BEIIECTB, y4acTBYIOIMUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekTponuTtnueckas aucconuanus. CunbHble U ciabble  AMeKTpoauThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas!, 1enouyHas. BogopoaHsiid
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B TPHCYTCTBUHM KaTaJIM3aTOpa, MOJETH KPUCTAUIMUECKHX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeneleHHe Cpeabl PacTBOPOB C TOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xummus.

ITonoxxenue HemetaiuioB B llepuommueckoil cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Dusnyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Tlonydenne, guznueckre M XUMHUYECKHE CBOMCTBA: PEAKIIMU C METaUIaMH M
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ ipubl. TOTUIMBHBIEC 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crocoObl MonydeHus, GU3NYECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOpOABl. BakHeme KHUCIOPOACOAEPIKAIIUE COCIUHEHUS] TallOr€HOB.
JlabopaTopHble ¥ MPOMBILIUIEHHbIE CIIOCOOBI MOTY4YeHHs rajgoreHoB. [IpumMeHeHue rajioreHoB u
UX COEIUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
@®uznyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HAa. OKcuabl U
NIEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprei(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMydeHus, (U3MUecKHue U XUMHUYECKHE
cBoMcTBAa. AMMHMaK, HUTpuIbl. OKcHIbl a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.
OcoOeHHOCTH CBOMCTB a30THOW KuCHOTHL. IIpuMeHeHue a3oTra M €ro coequHEHHH. A30THbIE
ya00peHusl.

®ochop. Haxoxxaenwe B mpupoje, crnocoObl moimydyeHus, PU3NYECKue U XUMHUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ comu.
[Tpumenenue docdopa u ero coenunenuii. ochopHbie ynodpeHus.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yrojb, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €TI0 COSAMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(1V), kpeMHUEBas KHCIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUsS U €ro
coenuHeHuil. CTEKIO0, ero MoJly4eHre, BUAbI CTEKIIA.

[Tonoxenune meramwios B [leproanyeckoit cucreMe XuMHUYECKHUX AIeMEHTOB. OCOOEHHOCTH
CTPOEHUS IEKTPOHHBIX 000JI0UeK aTOMOB MeTalioB. O0mue pu3ndecKkue CBONCTBA METAJLIOB.
[TpumeHneHne MeTalIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIITYPTHUsl, AeKTpomeTautyprus. Ilonsarue o koppo3uun
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusnueckue U XMMHUYECKUE CBOICTBA, MPUMEHEHNE
MIPOCTHIX BEIICCTB U UX COSAMHEHUH.

Ob6mas xapaktepuctuka MetamoB |IA-rpymmer [leprogudeckoit CUCTEMBI XUMHYECKHX
DJIIEMEHTOB. MarHuii u KaublMid: TMOoJydeHne, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE IPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHUH: TIONydeHue, (PU3NIECKHe W XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMGPOTEpHBIE CBOWCTBA OKCHAAa U THAPOKCHAA AaTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mNoOouHbix mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CHUCTEMBI XUMHYECKUX JIEMEHTOB.

®du3nueckue U XMMUYECKHE CBOMCTBA XpoMa U ero coeAuHeHUuM. OKCUIbI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u quUXpoMarhbl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

du3nyeckue M XUMHYECKHE CBOWCTBA MapraHila M €ro coeauHeHud. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue eje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THUIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne IuHKa U ero CoeAMHEHU .

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aUMOJEHCTBHE ILEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMH KHUCJIOT U IIETI0uel, KAYeCTBEHHBIC PEaKIIM Ha HEOPTAaHMYECKUE aHUOHBI,
KaTHOH BOJIOPOJa U KaTMOHBI METAJJIOB, B3aMMOJICUCTBUE TMAPOKCHUIOB AJFOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3a]a4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 UX coeTUHEHU», «MeTauTbl TIaBHBIX TIOTPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecrieyeHMN yCTOWYMBOTO pa3BUTUA 4elloBeuecTBa. [loHATHE O HayuyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoJa). [IpoMblineHHbIe
CIoCOOBI MOMYYSHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nocyiencTBus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOoBbe dYenoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBuna uCMONB30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBO 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs MIPEMapaToB OBITOBOM XMMHH B MOBCEAHEBHOMN YKU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, Kepamuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HaHnoTexHonoruu.

Pacuérnbie 3a1aun.

PacuéTter: Maccel BemecTBa win 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CITH OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pPAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJM BBIXOJA MPOJIYKTAa PEAKIUH OT TEOPETHUYCCKHU
BO3MO>KHOTO.

MexrpeamMeTHbIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUHU OOIIEH M HEOPTraHMYECKOW XMMHUH B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH,
TaK ¥ MOHATUM, IPUHATHIX B OTACIbHBIX MIPEAMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MaKpOMHUp, aTOM, d3JEKTPOH, IMPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, oOpraHm3M, OJKocucTtema, Ouocdepa, MeraboIuM3M, Makpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonorus: XuMHU4ECKasi MPOMBIILIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbIE MaTepUabl,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAs IPOMBIIUICHHOCTb, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, 3JICKTPOHHAsS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBHM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3ylbTaTOB OCBOEHHUs TNpeaMeTra «XUMUs» Ha YpPOBHE CpEIHEro o0liero ooOpa3oBaHUs
BBIJICJICHBI CJIETYIOIINE COCTABISIONIUE: OCO3HAHUE O0YUAIOIIMMHUCS POCCUMCKON Tpa)IaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEJIBHOCTU W CaMOOIPEAEIICHHUIO;
HaJIM4YUMe MOTHUBAllMM K  OOYYEHHMIO; TOTOBHOCTh U  CIOCOOHOCTH  OOyYaromuxcs
PYKOBOJICTBOBATBCSI TIPUHATHIMH B OOINECTBE IMPaBWIAMA M HOPMaMH TIOBEICHUS; HAIUYHC
MPaBOCO3HAHUS, YKOJIOTUYECKON KYJIBTYPBI; CIIOCOOHOCTh CTABUThH LIEJI U CTPOUTH KU3HEHHBIC
IIJIaHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAaMeTa «XHUMHUS» OTPaXKaroT CHOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIPHON W TIPAKTHUYECKOUN NEATSIEHOCTH 00YUaIOMUXCs B MPOIIECCe peaTn3aun
00pa3oBaTeNbHON AESTEIHHOCTH.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIbITA [TO3HABATENIBHON U MPAKTHUUECKOM NEATEIbHOCTH 00YyYaIOIIMUXCS B MPOLIECCEe peanu3alnuu
00pa3oBaTebHON JESTEIPHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HaHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHHN B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBHIMOJTHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUuX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YUYEOHOU JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

LHEHHOCTHOTO OTHOIUEHUS K HCTOPUYECKOMY M HAay4YHOMY HACJIEAMI0 OTEYECTBEHHOM
XHUMUU;

YBaXXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUU U TPAKTUYECKOTO MPHIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHBIE HAYKH €CTh pPe3ylbTaT AJTUTENbHBIX HAOIIOACHHUIA,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

WHTEpECa M TI03HABATEIBHBIX MOTHBOB B TIOJIYYEHHH U TMOCIEAYIOMIEM aHAINU3E
nH(pOpMAIUK 0 MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CITOCOOHOCTH OIICHMBATh CHUTYaIldW, CBS3aHHBIE C XUMHYECKUMHU SIBJICHUSMHU, |
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HAa MOPAJIBbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE ITOBEICHUE W IMOCTYNKM CBOUX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHMS MOCIEICTBUN MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHUS [IEHHOCTEH 3J0pOBOTO M 0e€30MacHOro oOpasza >KHU3HH, HEO0OXOJUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHUMAaHUS 1IEHHOCTU TMPaBWJ HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO ©0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIICIOBATEILCKOM JICSITCIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3YUYECHHUIO MPOdeccHil pa3NuyHOro poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynyiieilt mpodeccuu u peaan3anuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOseM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(DOoOHH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUA HAyKd U
00IIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEU U
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOM pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, B PEIICHUH II00ATBHBIX MTPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOH M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecIeueHnH yCIOBUN YCTICIITHOTO TPYJA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KAKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIIIINX B HEM W3MEHEHHIA,
YMEHHsI 1e]1aTh 000CHOBAaHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS TAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PEUICHUS ITPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTCIIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yibTaTbl OCBOEHHUS MPOTrpaMMbl MO XMMHMHM Ha YPOBHE CPEIHErO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIUXCS MEXAUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHble TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cienru(uKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, IPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHble  yueOHble  JeHCTBUS  (TMO3HABaTeNbHbIE,  KOMMYHHKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GoOpMUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CHOCOOHOCTh ~ OOYYarOLIMXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCalbHble y4yeOHble ACHUCTBUS B IO3HABATEIbHOH U
COLIMAIbHON NTPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OTPAXXKAalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMHU.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUSA

1) 6a30BbIe JJOrMUYECKHUE EHCTBUS:

CaMOCTOSTENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsATh LeNu JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMBI JIOTUYCECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TIOHATHUM M yCTaHaBIMBAaTh KX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BBIOMPATh OCHOBAHUS W KPUTEPHUH IS KITaCCH(PUKAIIMKI BEIIECTB U XUMUYCCKUX PEaAKITUiL;

yCTaHaBIWBATh MPUYNHHO-CIICCTBEHHBIE CBS3H MEXTY N3Yy9aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTHBHBIC, JIEIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — @pU pElIeHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 33/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE IMPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLIUN;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHWPOBAHHUA M IPOBEACHMS YYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibrar, (GopMymupoBaTh O000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAETaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) padora ¢ uHdopMmaueii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampochl M NPUMEHATh pa3jMyHbIE METOAbI IpPU IOHCKE M O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

npuoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopManueil: MPUMEHATh MeEXIpeIMeTHble ((U3nYeckue M MaTeMaTHYeCKUe) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYX)AAaE€MOM TEMBbI B X0JI€ TUAJIOTa U/UU JUCKYCCHH,
BBICKA3bIBaTh UACH, (OPMYIMPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHLHO BBIMIOJTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIATh C MPE3CHTAlUEN pe3yJbTaTOB I03HABATEIBLHOU ACSATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMH TP BBINOJHEHUM XHMHYECKOIO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3alu y4yeOHOro MpoekTa, u (hOopMyaupoBaTh BBIBOJBI MO pe3yibTaTaM MpPOBENEHHBIX
UCCIIEIOBAaHUN ITyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.



PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUS:

CaMOCTOSITEJIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO NEATEIbHOCTD,
ompenenss e€ Ieau W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBAThH
IpeJyiaraéMplii aIrOpUTM JAEUCTBUN IIPU BHIIOJHEHUM Y4E€OHBIX M HCCIEIOBATEIbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJIy4YeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYILIECTBIIATH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHHUS MPOrpaMMbl IO XMMHMU Ha YriIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUS» HaydHbI€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpPETAlUU U
IpeoOpa30BaHNIO0 3HAHUM, BUJbI EATEIBHOCTH 10 MOJYYEHHUIO HOBOTO 3HAHUS U MPHUMEHEHUIO
3HAHUM B PA3JIMUYHBIX Y4YEOHBIX CUTYyalUsX, a TakXKe B pPEalbHbIX >KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHU NPEAMETHBIE PE3YJbTAThl IIPEICTABICHBI 110
roJilaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHsD) OTPaKatoT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTEe M 3HAYCHHH OPraHUYeCKOW XHMHUHU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJIU B 00ECTICUCHUH YCTOWYMUBOTO Pa3BUTHS YEJIOBEUECTBA B
peltieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEIMIIMHBI, CO3JaHHH HOBBIX MaTEpPHaliOB, HOBBIX HCTOYHHKOB JHEPrHH, B OOECIeUeHUU
paIoHaIBHOTO TPUPOJIONIONF30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YyeJloBeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIIne
MOHATUS — XUMHYECKHI DJJIEMEHT, aToM, SApO M 3JCKTpOHHAas o0ojiouka aroma, S-, p-, d-
aTOMHBIE OpOWTAM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPUAM3AIHs aTOMHBIX
opOuTanel, MOH, MOJIEKYyJla, BaJ€HTHOCTb, JJIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHUCIIECHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJISAPHBIA O0O0BEM, YIJIEPOIHBIA CKEIeT,
GbyHKIIMOHAIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHAs (T€OMETPUYECKas, ONTHYECKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOJAEpKAINe
OpraHUYECKUE COEJAMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHbBIE
COEIMHEHUS; TEOpUH, 3aKOoHbI (nepuoauueckuid 3akon . . MenneneeBa, Teopusi cTpoeHuUs
opranndeckux BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHMSI MAacChl BEIIECTB, 3aKOH
COXpaHEHMsS U TPEBpAllCHHs] DSHEPTUM NPH XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JIEXKAIlUEe B OCHOBE MOHMMAaHUS
OPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKUX SIBIIGHUW; TPEJACTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEAKUUW, TEPMOAMHAMHUYECKMX MW KHHETHYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHM aTOMOB U TPYII aTOMOB B MoJIeKyJaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTr, opuenTanTsl | u |l pona); dbakronorunueckue cBeneHUS O CBOMCTBAX,



COCTaBe, MOJYYECHUH U 0€30MaCHOM UCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIMX HAYYHBIX MPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOJIA, IEPEPAOOTKU HEPTH);

c(OPMHPOBAHHOCTb YMEHUI: BBISBIIATh XapaKTEpHbIE IPU3HAKY MOHATUH, yCTaHABIUBATb
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIUE ITOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY Il COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBIATh ypPaBHEHUS XHUMHUYECKHX pEaKkUMid M  pacKpplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEaKUUI IOCPEJCTBOM  COCTABJICHUS  AJIEKTPOHHOIO
OanmaHca 3TMX peakuUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIECHUS HX IOJHBIX U
COKpAILEHHBIX HOHHBIX YPaBHEHUM;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB Ul WJUIIOCTPAlUM  HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTb YMEHUH: YCTAHABIMBATh IPUHAAJICKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIilie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAJIHHBIE HA3BAHUS
JUISL  OT/AEIBHBIX TNPEJCTABUTENIEH OpPraHUYECKUX BEIECTB (ITUJIEH, AaUEeTHIEH, TOIYOll,
[JIMLIEPUH, STWICHIJUKOIb, (QeHos, (OopMalbIeruj, AaneTaiabIeru, aueToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEHMHOBAs, NAJIbMUTHHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHWJIUH, TUBUHUI, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHHS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapakTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AIbJIETHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOETMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJI€BOI0OB (MOHO-, TU- U TIOJMCAXapUI0B),
WUTIOCTPUPOBAaTh TEHETUYECKYIO CBA3b MEXAY HUMH YPaBHEHMSIMH COOTBETCTBYIOILHX
XUMHUYECKHX PEAKIHH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh yMEHHUS TOATBEPXJATh Ha KOHKPETHBIX IIpUMeEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHH OT KPaTHOCTH M THUIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TNMPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB NEPepadOTKHU;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUM O EeCTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HaOJIOAEHUHM, W3MEPEHUH, MOJCIUPOBAHUM, DSKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHUSI MPUMEHSATh OCHOBHBIE  ONEpPAIlMM  MBICIUTEIHbHON
NEeSTeIbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTEMaTH3alluiO, BBISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — /7151 U3y4YEHUsI CBOMCTB BELIECTB U XUMUYECKUX PEAKIIHIA;



Cc(OPMHPOBAHHOCTb YMEHUI: BBIABIIATH B3aMMOCBSI3b XUMUYECKHUX 3HAHUHN C TOHATUAMU U
NpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB s Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, HMEIOIIUX €CTECTBEHHO-
Hay4dHYIO IPUPOAY,

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI 10 XUMHUYECKMM (opMmynam u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPAKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacy€Tbl MO0 HAXOXKACHUIO XUMHUYECKOH (OpMyIbl BELIECTBA 110 M3BECTHBIM MACCOBBIM JO0JIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAJTU3UPOBATH M OLEHUBATh C MO3ULUN
9KOJIOTUYECKO 0€30IacCHOCTH MOCHIEACTBUS OBITOBOM M IPOU3BOJCTBEHHOW JESATEIBbHOCTH
4eJ0BEKa, CBA3AHHOM C mepepadOTKOI BeIIeCTB, HCMOIb30BaTh IOJYYEHHBIC 3HAHUS Ui
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YYE€HUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIIUU
YIIEBOAOPOAOB Pa3IMYHBIX KJIACCOB M  KUCIOPOJCOJEPIKAIMX OpPraHMYEeCKHX BELIECTB,
pelleHHe »HKCIEpPUMEHTAJIbHBIX 3a7ady 110 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofieHreM IMpaBuwil  0Oe3omacHOro oOpallleHuss C  BEllecTBaMU U JIaDOpaTOPHBIM
o0opynoBanueM, (opMyIUpoBaTh I€JIb HMCCICIOBAHUSA, NMPEICTABIATh B pasiuyHON (opme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI:

coOnroAaTh IMpaBWila HKOJIOTUYECKH IIeJ1eCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMH
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOUIEW NPUPOJHON Cpenbl U
JIOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO AEMCTBHSI Ha JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OPraHUYEeCKHUX BEIIECTB, MOHUMas cMbIch nokazarens [1/1K;

aHAJTM3UpPOBaTh  LI€JI€COO0pPa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas M y4yeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUUYECKH aHAIU3UPOBATh XHMUYECKYIO
uHOopMalrIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C IOCTABICHHOW y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmas W HeopraHuyeckas XUMHs»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUI: O MAaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poji B 00ECIIEYeHUH YCTOWYMBOIO Pa3BUTHS, B PELICHUU MPOOJIEM HKOJIOTHYECKOM,
HHEPreTUYECKOM M THIIEBOW O€30MacHOCTH, B PAa3BUTUHM MEIWIUHBI, CO3AAHWU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOJONOIb30BaHUA, B POPMUPOBAHUU MUPOBO33PEHUS U OOILEH KYIbTYpPbI UEJIOBEKA, & TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 310pPOBBIO M IPHPOTHON CPEAE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbL, JJIEKTPOHHAs: 000JI0YKa aToMa, S-



, Pp-, d-atoMHbIe OpOMTaNM, OCHOBHOE W BO30YXKIAEHHOE COCTOSIHHS aroMma, THMOpHIH3arivs
aTOMHBIX OpOuWTasiel, HMOH, MOJEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMUYecKas CBs3b (KOB&JIECHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasl PEIIETKA, XUMUYECKas pPEaklMs, PacTBOP, 3JIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAlMs, CTENEeHb JUCCOLMAlMH, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYECKON peaKiiu, CKOPOCTh XMMUYECKOM
peakuuy, XUMHUYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (TEOpUSI DIIEKTPOJIUTUYECKON
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenneneeBa, 3aKOH COXPAaHEHMsI MacChl BEILLECTB,
3aKOH COXPAHEHMS M IMPEBPAIICHUS HEPIrUy IPH XUMHUYECKHX PEAKUHUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIe)KALME B OCHOBE IOHUMAaHHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKHUX SIBJICHHUM; COBPEMEHHBIEC MPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMHUYECKUX PEaKUUid, TEPMOJMHAMUUYECKMX W KHHETHMUYECKHMX 3aKOHOMEPHOCTSAX HX
IpPOTEKaHHs, O XMMHUYECKOM pPaBHOBECHUH, pacTBOpax U  JIUCHEPCHBIX  CHCTEMAX;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBE, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON MAESITETbHOCTH 4YEIIOBEKa,
00IIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTEPHbIC MPU3HAKU TOHATUM, YCTAaHABINBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX NPEBPAILCHHUI;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIB30BaTh XMMHMUYECKYH0 CHUMBOJMKY JUIsI COCTaBJICHUS
dbopMya BEHIECTB W ypPaBHEHUH XHMMHUYECKHUX PEAKIHi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHAaIbHBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEENITh BAIGHTHOCTD U CTENEHb OKUCIICHUS XUMHUYECKIX
AJIEMEHTOB B COEAMHEHMSX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHasA, MeTajlInyeckKas,
BOJIOPOJIHAS ), TUIl KPUCTAUNINYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MeXaHU3Mbl 00pa30BaHUs KOBAJIECHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAaCCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBa IO HX
COCTaBy, XMMHYECKHE PEAKIMHU IO Pa3IuyHbIM MpHU3HAKaM (YHMCIy U COCTaBY pearupyronimx
BEIIECTB, TEIUIOBOMY J3(P(eKTy peakiuu, H3MEHEHHIO CTENeHEeW OKHCIEHHs 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa M JIpYrHe); CaMOCTOSITENIbHO BbIOWpAaTh OCHOBaHUS U
KPUTEPUU JJI KITaCCH(PUKAINHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH TMepuoaudeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMUYECKUX JJIEMEHTOB IIE€pBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenieneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUUYECKHE YPOBHHY, «IHEPre€THUYECKUE MOTYPOBHH,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE H BO30YXIEHHOE HSHEPTETHUYCCKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB XHWMHUYECKHUX DJJIEMEHTOB U MX
COEQMHEHMH 10 nepuojaM u rpynmam llepuoguueckoii cucremst [. 1. MenaeneeBa, BaJeHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS UX AJIEKTPOHHBIX 000JI0YEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh (OMHUCHIBATH) OOIIHME XHWMHUYECKHE
CBOICTBa BEIIECTB PA3IUYHBIX KJIACCOB, NOJATBEP)KIATh CYLIECTBOBAHME NEHETHMYECKON CBSA3U
MEXly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil MOCPECTBOM COCTaBJIEHMS IEKTPOHHOIO OanaHca 3TUX peakUuil; peakuuil HOHHOIO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh yMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHX
peakuuii ¢ y4y€TOM MX DHEPreTMUYECKHX XapaKTepPUCTHUK, XapakTep H3MEHEHMsI CKOpOCTU
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHUs
XUMHUYECKOT0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3AeicTBuii (mpunuuin Jle [llarensbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh XUMUUECKNE PEAKIIMHU, JIEKAIINE B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThHL, aMMHakKa, oOOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECO00PAa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUIN
OpUpoabsl  — HaONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICIICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS MPUMEHSTh ITH 3HAHUS MPU
HKCIEPUMEHTATBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHUS XHUMHMYECKHX SIBJICHHH,
HUMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH IE€ATEIbHOCTH YEJI0BEKa U B TOBCETHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TOHATUSAMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTeCTBEHHO-HAYYHbIX IpeAMETOB s 0Oojiee OCO3HAHHOTO
MIOHMMAaHHS MaTEPUAIILHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MTPOBOJUTH PACUYEThI: C UCIOIb30BAaHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpALMA»; MacChl BelleCcTBa WM 00bEMa rasa
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOIO U3 YHYaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJouel C M3BECTHOM CTENEHbI0 IUCCOLMALMU; Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA)
MPOJYKTa PeaKkiuu, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpa C OMPENEIEHHOM
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHUMECH); J0JIU
BBIX0/Ia MMPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIIECHHI ra3oB;

c(OpMHUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJIUTH XMUMHUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C OMOIIBI WHINKATOPOB,
U3y4eHHE BIHUSHHUS pa3IMYHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKON peakiuH, pelIeHHe
AKCIIEPUMEHTAIBHBIX 3a/a4 1o TeMaMm «Metamib» U «HemeTtamasl») ¢ coOmoaeHneM MpaBUil
Oe3omacHOro oOpalieHus C BellecTBaMHM U JabopaToOpHbIM 00OpyAoBaHUEM, (HOPMYIHPOBATH
LeNb HCCICNOBAaHUS, MPEICTABISATh B Pa3IMYHON (opme pe3ynbTaThl OSKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTS;

c(hopMUPOBAHHOCTh YMEHHIA: COOIIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON MOCYI0N 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB, HKOJOTHYECKH IIeIeco00pa3HoOro
NOBEJCHUSA B OBITY M TPYIAOBOH JEATENTBHOCTH B LEISIX COXPAaHEHHUS CBOETO 30POBbS,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPraHWYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, WHTEepHET U JApyrue), KPUTHUYECKH aHAIM3UPOBATH XHUMHUECKYIO
uHpopMalrio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.
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5.1 BricokoMONEKyISIpHBIE COETUHEHUS 6 bubnmorexa LIOK
' yAp A https://m.eds00.ru/d69df650
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne i/ P Konrpouabsnbie | IIpakTuuyeckue (1p )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
) CTr]i);)eHCI)/Ie aTeOCMz l'ieingﬂ:qecxnﬁ:cam}l . Butmorexa LOK
: u HMOJMYECKasi CHCTEMa XMMUYCCKUX
pHOA https://m.edsoo.ru/2dd57f24
anemenToB 1. I. Menaeneena
12 Crpoenue BemiecTBa. MHOrooOpasue 11 1 bubnuorexa [JOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1.3 X 19 1 3
FIMITHOCRHG pakitit https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi xumust
bu6mmorexa [IOK
2.1 H 31 1 3
CMETALIB! https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 M 23 1 2
CTaLIEt https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pa3nen 3. Xumus u ;Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 bubmuorexa [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka KonTpoabubie | IlpakTuueckue

n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI

padoTbI padoTbI
[Ipenmer u 3HaUEHUE OPraHUYECKON
XUMHH, TIPEJICTABICHHIE O 1 bubnunoreka LIOK
MHOT000pa3iu OPraHMYeCKUX https://m.edso0.ru/3686e6f5
COCIMHEHU I
DNEeKTPOHHOE CTPOCHUE aTOMa
yriaeponaa (0OCHOBHOE U BO30YKAEHHOE 1 bu6nmorexa LIOK
COCTOsIHUS ). BasieHTHBIE BO3MOXKHOCTH https://m.edsoo.ru/Oce6fd4c
aToMa yriepoja
XuMudeckas CBSI3b B OpraHM4eCKHUX
COETMHEHUSTX. MeXaHU3MBbI 1 bubmuoreka [IOK
00pa3oBaHMs KOBAJICHTHON CBSI3H, https://m.edso0.ru/8d39f5c8
CIIO0COOBI pa3phiBa CBsI3el
Teopus cTpoeHUs OpraHU4YECKUX 1 bubmmnorexka HOK
coenunenuiit A. M. bytieposa https://m.edsoo.ru/9e595ch8
Buner m3oMepun: CTpyKkTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE 1 bubmuoreka [IOK
3¢ GeKTHI B MOJIEKYIaX OpraHMYECKUX https://m.edsoo.ru/b0e61661
COECIMHEHU I
e nowenoarn |1 biGiorera LIOK
P https://m.edsoo.ru/c212dd21

(IUPAC) oprann4eckux BEIIECTB
Knaccudukanus peakuuii B 1 bubmuoteka [IOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
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OpraHHqCCKOﬁ XUMHH

https://m.edsoo.ru/ba5706aa

CucreMmaruzanys 1 00001eHe

bu6nmoreka [IOK

cTpoeHue MosieKy. CTpyKTypHas u
LUC-TPAHC-U30MEPUS AIKEHOB

8 3HAHHU 110 TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKHUH P,

9 obmas popmysia, HOMEHKIATypa U bubmuorexa [JOK
HU30MEPHSI, SIIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT

10 dusnvecKkrue 1 XUMUYECKHE CBOMCTBA bubmuoreka [{OK
AJTKaHOB https://m.edsoo0.ru/3137711c
HaxosxxaeHue ankaHoB B IIPUPO/IE.

11 Cnoco6ﬂm MOJy4YCHUS U HpI:I)/IMpeIfeHI/Ie bubmorexa LIOK
IKAHOB https://m.edsoo.ru/259b0a5b
[uknoankanel: oomas popmyna,

HOMEHKJIaTypa ¥ U30MEPHsI,
12 OCOGGHHOCZIE CTpoeHm{pH XUMHYECKUX bubmorexa LIOK
N https://m.edso0.ru/156730d2
CBOMCTB, CITOCOOBI OMyYEHUS U
MIPUMEHEHHE
Pemrenue pacu€THbIX 3a1a4 Ha
OnpeIeTIeHUE MOJIEKYIISIPHOM
OpMYJIbl OPTaHMYECKOTO BEIIECTBA
13 20 I1?/1212:100131)11; IIOJIAM aTOMOBHl bubmmorexa [TOK
https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXOJISIINX B €r0 COCTaB.
Cucremaru3anus 1 0000IIeHE
3HaHUH 10 TEME
AJIKEeHBI: TOMOJIOTUYECKHN PS,
obmas popmysia, HOMEHKIIATYypa, BuGmorexa OK
14 3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE

https://m.edsoo.ru/273b0ale
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dusnueckre U XUMUYECKHUE CBOMCTBA

bu6nmoreka [IOK

15 ankenoB. [IpaBuio MapkoBHHKOBA https://m.edsoo.ru/21069ccd
16 CriocoObI TOTy4eHHUsI U IPUMEHEHNE bubmuorexa [IOK
AJIKCHOB https://m.edso0.ru/665dc058
[IpakTuueckas padora Ne 1 mo Teme
17 “l}I)onyquHe 3TI:IJIeHa U U3y4YECHUE €ro Bubmorexa [IOK
e https://m.edso0.ru/0941eed8
CBOMCTB
Pemenue pacy€THbixX 3a1a4 Ha
18 onpenenegne MoneKynﬂI]gl)Hoﬁ bubmorexa LIOK
https://m.edsoo.ru/e9ea9921
(hOpMYyIIBI OPraHUIECKOTO BEIIECTBA
AnKaIueHbl: CONPSKEHHBIE,
19 H30JIMPOBAHHBIE, KYMYJIUPOBAaHHBIE. Bbu6mmoteka [JOK
OCOOEHHOCTH 3JIEKTPOHHOT'O https://m.edso0.ru/04298c0a
CTPOCHHS
20 XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX Bu6moteka [IOK
JVEHOB https://m.edsoo.ru/e561253d
21 CrniocoOsl MosTyueHus: U pUMEHEHUE bubnnorexa [JOK
alIKaIMeHOB https://m.edsoo.ru/1aa81660
AJKMHBI: TOMOJIOTUYECKHM AT,
obmrast popmysa, HOMEHKIATYpa,
22 BH:(Tp(()bHIfoeyH HpOCTpaHCTBZII:HOG Bubmmorexa IOK
https://m.edsoo.ru/68b6cc4c
CTpOEHHE MOJIEKYJ, (pu3udeckue
CBOMCTBA
23 XUMHYECKUE CBOMCTBA aJIKUHOB bubmmorexa LOK
https://m.edso0.ru/23493a93
24 KauecTBeHHBIE peakii Ha TPOMHYIO bu6muoreka [JOK
CBSI3b https://m.edsoo.ru/7blc48da
25 CriocoObI TTOTy4eHUsT U IPUMEHEHNE bubnuotexa [JOK



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
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AJIKNHOB

https://m.edsoo.ru/a6f9alea

Pemenue 3amau: pacdérsl o

bu6nmoreka [IOK

26 YPaBHEHHIO XUMHUCCKOU PEeaKIInu https://m.edsoo.ru/5db8e526
97 Cucremaruzanys 1 00001ene
3HaHUU IO TeMe
ApeHBI: TOMOJIOTHYECKUI Psifl, 001Iast
opMyJia, HOMEHKJIaTypa.
28 gJIIe)KT};)OHHoe u npOCTy;)aHCTBeHHoe bubnrorexa LIOK
https://m.edsoo.ru/a92a7094
CTPOEHHE MOJICKYJI OeH307a 1
TOJIyOJIa, UX (PU3NYECKUE CBOWCTBA
29 XHWMHYECKHUE CBOMCTBA aPEHOB: Bu6moreka [JOK
peaKIMy 3aMeIIeHUs https://m.edsoo.ru/ad44alae4
XHUMHUYECKUE CBOMCTBA APEHOB:
30 peaknuu HpI/ICOGI[I/IHeHI/Ii OKHCJICHUE brbmmorexa LIOK
https://m.edsoo.ru/ad44alae4
rOMOJIOTOB O€H3071a
31 Oco0EeHHOCTH XUMHUYECKUX CBOWCTB bubmuoreka [IOK
cTuposna https://m.edsoo.ru/d5018a54
Pemenue pacu€THpix 3a1a4 Ha
32 onpenenegne MoneKynﬂi[)Hoﬁ Bubmmorexa IOK
https://m.edsoo.ru/53461a2c
(hOopMyIbl OPraHUYEeCKOTO BEIECTBA
33 CrniocoOsl MosTyueHus: U pUMEHEHUE bubnnorexa [JOK
apeHoB https://m.edsoo.ru/6f717d09
I'eneTrnyeckas CBSI3b MEKAY
34 Pa3IMYHBIMU KJlaccaMu
yII€BOJ0PO/IOB
Pacuéthl mo ypaBHEHUSIM XUMHUYECKUX
35 peaknuii. CuctemMaTu3amus u

00001IIeHNEe 3HAHUA TI0 TEME



https://m.edsoo.ru/a6f9a1ea
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[Tpuponusiii ra3. [lomyTHbie

36
HeTsIHBIC Ta3bI

37 KaMeHHbIi1 yrosib 1 IpoayKThl €10 bubmuorexa [IOK
nepepaboTKu https://m.edso0.ru/69b3398b
Hedth 1 ciocoOs €€ nepepaboTKy.

38 HpEMeHeHHe HpOI[yKTOIf HI;pepa60TKI/I bubamorexa LIOK

https://m.edsoo.ru/21f9de78

HepTH
I'enetnueckas CBSI3b MEKAY

39 Pa3IMYHBIMH KJIacCaMu
YTJIEBOJIOPOIOB
l"anorenonpousBoaHbIE

40 YIJIEBOJOPOJOB: JIEKTPOHHOE Bbu6mmoteka [JOK
CTPOCHHE; PEaKIIMU 3aMCIIICHUSI https://m.edso0.ru/82b4d759
rajoreHa
JeiicTBue 1enoyei Ha

41 raJIOTeHITPOU3BOTHBIE.
B3aumopeiicTBie TuranoreHaakaHoB ¢
MarHveM U IUHKOM

42 Cucremaru3anus U 0000IICHIE bubmuoreka [{OK
3HaHWi 1o pazaeny "Yriaeroaopoasr" https://m.edso0.ru/20e89f22

43 KonrtponbHas pabora no teme bubmuoteka [IOK
"VrneBomopoas!" https://m.edso0.ru/95c9e298
[IpenenpHBIC OTHOATOMHBIEC CITUPTHI:
TOMOJIOTUYECKHH psiJl, o01ias

44 dhopmyna, CTpoeHHE MOJIEKYII, bubnuotexa [JOK

M30MepHsl, HOMEHKIIATYpa,
kiaccudukanus, Gpuznieckue
CBOMCTBA

https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/69b3398b
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XUMUYECKUE CBOMCTBA MPEACTbHBIX

bu6nmoreka [IOK

45 OJTHOATOMHBIX CITHPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObI TOTy4eHHUsI U IPUMEHEHNE bubmuorexa [IOK
OJTHOATOMHBIX CITHPTOB https://m.edso0.ru/484100000000000
[IpocTeie 3¢upbl: HOMEHKIIaTypa U
47 I/I3I:)Mep1/1>1 (icf))(ieHHOCTI/I (1)1/13Z‘I:CCKI/IX bubnrorexa LIOK
’ . https://m.edsoo.ru/c2c788b2
Y XUMHYECKUX CBOWCTB
MHoOroaToMHbI€ CIIUPTHI:
48 STUJICHTJIUKOIb U rmiuepHH 170 brbmmorexa LIOK
T https://m.edsoo.ru/ee4d84aa
(du3HUecKre U XUMUICCKUE CBOHCTBA
49 CriocoObl MoTy4eHus1 U IPUMEHEHUE bubmmoreka [JOK
MHOT'0OaTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
®eHOJI: CTPOSHUE MOJICKYJIbI
50 (1)1:31/(1)3116011/11)60 213051@22.6 T};Icc;lqﬂocn, Bubmmorexa IOK
https://m.edsoo.ru/2ce726f8
¢denona
. bubnuoreka [JOK
51 Xumu4ueckue cBoicTBa (heHoma https://m.eds00.ru/037casf9
59 CriocoObl ToTy4eHus1 ¥ TPUMEHEHNE bubmuoreka [JOK
¢denona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas paborta Ne 2. Pemenue
53 BKIZHepI/IMeHTaJ'II;HLIX 3a/1a4 1o TeMe bubmmorexa LOK
https://m.edsoo.ru/fdOced09
"Cruptsl 1 eHonbr"
54 Cucremaru3anus U 0000IICHIE bubmuorexa [{OK
3HAHUU TIO TeMe https://m.edsoo.ru/1810ch9b
AnbJIerubl U KETOHBI: SJIEKTPOHHOE
55 CTpOeHHE KapOOHUIBLHOU TPYIIIHI; bubnmnoreka [JOK

T'OMOJIOTUYCCKHUE PAIBI, 061ua$[
¢dbopMyIa, H30Mepusi U HOMEHKJIaTypa

https://m.edso0.ru/b139beaa
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ATBIEruIpl ¥ KETOHBI: (PU3HUECKUE bu6nmoreka [IOK
56 N
CBOMCTBA; pPCaKIMH IPHCOETUHEHUS https://m.edso0.ru/c887425c
Peaknuy oKHCIIEHUS U KAUECTBEHHBIE bu6nmmoreka [IOK
57
pEaKIMK albICTUI0B U KETOHOB https://m.edso0.ru/a393baad
58 CriocoObl TTOTY4eHHS JIbICTHIOB U bu6nmoreka [IOK
KETOHOB https://m.edsoo.ru/520d1c51
O
59 Kaﬂ I_(I;())CI){C;(::: I;;C?Ilz)iilen(?f(féeeHHOCTH bubmorexa HOK
p ’ https://m.edsoo.ru/fec0b113
CTPOCHHMSI KX MOJICKYJI
u
60 Ka3 061\265(1::[1):( II{((I)/II\(/,‘[JGI:ZI: Hli;y(;@)jlanecxne Bubmmorexa IOK
P . ’ https://m.edso0.ru/700cc87b
CBOMCTBa
XUMUYECKHE CBOMCTBA IPEEIIbHBIX Bbu6mmoteka [JOK
61
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
Oco0 I i
6 | oo, MrorooSpame apboronsix BuGmorexa LIOK
' p P https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOMCTB:
HeMpeIeTbHBIX U aPOMaTHYECKUX
63 KapOOHOBBIX, TUKAPOOHOBBIX, bu6nmorexa LIOK
THIPOKCUKApOOHOBBIX KHCIIOT. https://m.edso0.ru/83a08773
[IpencraBuTeny BHICIINX KapOOHOBBIX
KHUCJIOT
64 [TonsiTHEe 0 MPON3BOAHBIX KAPOOHOBBIX bu6muoreka [JOK
KHCJIOT https://m.edsoo.ru/0d162d9d
65 CriocoOblI TOTy4eHUsT U IPUMEHEHNE bubnuotexa [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/7c065c9d
66 CrnoxHbie 3(hUPBI: TOMOJIOTHYECKUN bubmmoreka [JOK



https://m.edsoo.ru/c887425c
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psn, obmmas hopmysa, H30MepHs U
HOMEHKJIaTypa

https://m.edsoo.ru/adfffe6d

dusnueckre U XUMHUYECKHUE CBOMCTBA

bu6nmmoreka [IOK

o 3¢bupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacuéTHbIX 3a71a4: MO

68 YpaBHEHHIO XUMUYECKOW peakiuu, Ha
OIIPEIIEIICHUE MOJIEKYIIIPHOU
(hOpMYyIIBI OPraHUIECKOTO BEIIECTBA
[IpaxTnueckas padora Ne 3. Pemenue

69 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubmmoreka [JOK
"Kap6oHoBbIe KUCIOTHI. CIIOKHBIC https://m.edso0.ru/486671fb
s¢upsr”

70 XKupsr: crpoenne, pundeckue u Bu6moteka [JOK
XMMHUYECKHE CBOMCTBA (THIPOJIH3) https://m.edsoo.ru/a19c5b98
OCOOEHHOCTH CBOICTB JKHPOB,

71 COJIEp>KaIINX OCTATKU HenienenLme bubmmorexa LOK

https://m.edsoo0.ru/b0331922
KHUPHBIX KUCTOT. JKupsl B mpupoie
Mpi1a Kak COJIM BBICIINX KapOOHOBBIX

79 KHCJIOT, UX MOIOIIIEE JCHCTBUE. bu6nmorexa LIOK
IToHATHE O CHHTETUYECKUX MOIOIIUX https://m.edso00.ru/3c566565
cpenctax (CMC)

I'eneTnyeckas CBSI3b YII€BOJAOPOIOB U
73 Kncnoponconepncamlzz oprainzeixnx bubnuorexa LIOK
https://m.edso0.ru/56790c96
BEIICCTB

72 Pacuéthl Mo ypaBHEHUSAM XHMHUYECKUX
peaknui

75 Cucremaruzamus 1 00001eHme but6mmoreka [IOK

3HAHUI 10 TEME

https://m.edsoo.ru/f8eaf2eb
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OO61mas xapakTepucTUKa YTriIeBOI0B U

76 KJIaccu(pUKaIKs YriIeBo10B (MOHO- bubmmorexa LIOK
’ https://m.edsoo.ru/7a9693al
IU- 1 TIOJIUCaxXapy/ibl)
77 Monocaxapusl: pu3nIECKue bubmuorexa [IOK
CBOWCTBA M HAXOKJCHHE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
[IpumeneHue riaoKo3bl, €€ 3HaYCHUE B bubmuorexa [JOK
78
KU3HEACATESILHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
vcaxapujpl: caxaposa, MaiabTo3a U
79 fammar.) I‘faXO)KIIGEII)I/IC B IIPUPOJIC U brbmmorexa LIOK
https://m.edsoo.ru/eb0384e7
MIPUMECHECHHE JHCaXapHIOB
[Tonucaxapupl: cTpoeHue
80 MaKpOMOJII::K;I q)HI;I/IlIeCKI/Ie " brbmmorexa LIOK
o https://m.edsoo.ru/72a04508
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
81 [ToHsiTHE 006 UCKYCCTBEHHBIX Bbu6motreka [IOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIxX 3a1a4 Ha
82 oTpeieNIeHUE JI0JIU BBIXO/a MPOIYKTa bubnnorexa [JOK
pEaKIMK OT TEOPETUUCCKU https://m.edsoo.ru/7fde47ef
BO3MOYKHOTO
83 CucreMaru3anus u 0000IIeHHE bu6nmorexa LIOK
3HaHWI 10 pa3aeny https://m.edsoo.ru/08d4364c
KonTponbHas pabota mo teme
84 "KI/ICJI'I)OPOILCO,Z[pCp)KaH_II/IC Bubmmorexa HOK
Y https://m.edso0.ru/42c6678e
OpPraHWYECKUE COCTUHCHHS
AMUHBL: KI1accuuKaIms, CTpoeHHe
85 MoJIeKYI, o01as popmyiia, H30Mepus, bu6muoreka [JOK

HOMEHKJIaTypa U pU3NYECKUe
CBOWCTBA

https://m.edsoo.ru/efa7e6ca
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XUMHYECKHAE CBOMCTBA

bu6nmoreka [IOK

86 ann(aTHIECKUX aMHHOB https://m.edsoo.ru/1bc5cf80
R I biorera LIOK
https://m.edsoo.ru/39cd21f1
aHWINHA

88 CriocoObI TOTy4eHHUsI U IPUMEHEHNE bubmuorexa [JOK
amu(paTUIeCKUX aMUHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIATypa U

89 nu3zomepusi, pusnyecKre CBOMCTRA. Bbu6mmoteka [JOK
OtaenbHbBIC TPEACTABUTEIH 0. https://m.edsoo.ru/d1773e80
AMHHOKHCIIOT
XuMHYecKre CBOMCTBA aMUHOKHCIIOT,

90 uX OMOJIOTMYECKOE 3HAUCHUE bubnunoreka LIOK
aMUHOKHUCIIOT. CHHTE3 U THIPOJIN3 https://m.edsoo.ru/77df705a
MENTHIO0B

01 benku kak npupoaHbIE TOJIUMEDHI; bubmuoteka [IOK
CTPYKTYpBI OEITKOB https://m.edso0.ru/429e9899

92 XUMUYeCcKHe CBOWCTBA OEIKOB bubmmorexa LOK

https://m.edso0.ru/6237306d
A3oTtcoaepixaiue

03 reTePOLMKINYECKHE COSMHEHUS. bubmuoteka [IOK
HykienHoBbIe KUCIIOTHI: COCTaB, https://m.edsoo.ru/521d1431
CTpOCHHUE U OMOIOTHYECKast POJIb
[IpakTuueckas padbora Ne 4. Pemenue

94 AKCTIEPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnuotexa [JOK
"A30TCcoepKaIue OPraHUIECKIEe https://m.edsoo.ru/8e3c02d1
COEIMHEHUS "

95 [TpakTrueckas padota Ne 5. Pemenue bubnuotexa [JOK
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AKCIIEPUMEHTAIBLHBIX 3a7a4 110 TeMe
"Pacnio3zHaBaHre OpraHUYeCKUX

https://m.edsoo.ru/bde3fdf6

coeauHeHM"
KonTponbHas pabora mo reme
96 "A3§fconep>xfmne OpraHM4YecKHe 1 Bubmorexa [IOK
| https://m.edsoo.ru/ce561bc7
COCJIMHCHHMS
OCHOBHBIC TIOHSTHS XUMHUH
97 BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U 1 Bbu6moteka LJOK
METOJIbl KX CHHTE3a — https://m.edsoo.ru/7aa63ebd
MTOJIMMEPH3AIUS ¥ TIOJTMKOH ICHCAITHS
98 IInacTtmaccel. YTuim3anus u 1 bubnunoreka LIOK
nepepaboTKa MIacTHKa https://m.edsoo.ru/82242e0f
DnacToMephl: HATypaTbHbBIN bubmmoreka [JOK
99 1
CHHTETHYECKHE Kayuyku. Pe3una https://m.edso0.ru/246103ec
BomnokHna: HaTypanbHBIE,
100 I/ICKYCCTBCHHBZIS CUHTETUYECKHUE. 1 Bubmmorexa IOK
’ https://m.edso0.ru/5963a601
[TonuMepsl cienuanTbHOTO Ha3HAUYCHUS
[IpakTuueckas paborta Ne 6. Pemenue
101 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe 1 bubmuoreka [{OK
"Pacno3HaBaHue MJIaCTMACC U https://m.edsoo.ru/3aebd77a
BOJIOKOH"
O06001IeHNe U CUCTEMATU3 AT
102 n3yqe]11{lHoro Marepuaia 1mo TueMe 1 bubamorexa LIOK
https://m.edsoo.ru/6a22ble8
"BBICOKOMONEKYIISIPHBIE COETUHEHUS "
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

‘:;ln Tema ypoka Beero Kontpoabnbie | IlpakTuueckue = 00pazoBaTejbHbIe
padoThI padoThI pecypchl

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 bu6nmoreka [IOK
anemeHT. M3oTorbrl https://m.edsoo.ru/59c112ee

5 CTpoeHHe IEKTPOHHBIX 000JI0YCK aTOMOB, 1 bubmmoreka [JOK
KBAHTOBBIE YHCIIA https://m.edsoo.ru/b4d9fffa

3 Kitaccudukanust XMMIUYECKHX JIEMEHTOB (S-, 1 bubnuorexa [JOK
p-, d-, f-a;memenTHI) https://m.edsoo.ru/61294af9

4 Pacnipenenenue 31eKTpOHOB O ATOMHBIM 1 bubmmoreka [JOK
opouTatsIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOHPUTYpaAIUA aTOMOB

3) BHGMGII;TOB B OCHOI?;IOI\?I’I:/I EOS6y‘)KI[éHHOM 1 brbmmorexa LIOK

https://m.edsoo0.ru/8149e846

COCTOSIHUH

6 DIeKTPOHHBIE KOH(PUTYpAIUA HOHOB. 1 bubmuoreka [IOK
DJEKTPOOTPUIIATEITLHOCTD https://m.edsoo.ru/a0764b24
Ilepuoanueckuii 3akoH u [lepronnueckas

7 cHCTEMA XUMHYECKUX 31eMeHToB /JI. U. 1 bubnuoreka [{OK
MemeneeBa, CBSI3b C COBPEMEHHOM TEOpHEH https://m.edso0.ru/16957c01
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH bubmmorexa [JOK

8 1
HPOCTBIX U CJIOXKHBIX BEIIECTB MO TPYIIaM https://m.edsoo.ru/f8468927
nepuoiaM

9 Cucremarusanys 1 0000IeHNe 3HAHUHN 110 1 but6mmorekxa [IOK

TEME

https://m.edsoo.ru/8fad2942
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Buner xumnueckoi cBsa3u. MexaHu3MEl
00pa3zoBaHus KOBAJICHTHOM CBSI3H.

bu6nmoreka [IOK

10 BomopoaHas cBsi3b. MeKMOJIEKYIIPHBIC https://m.edsoo.ru/5a8072af
B3aUMOJICUCTBUA
BaneHTHOCTh 1 BaJIeHTHbIE BO3MOKHOCTH
11 aToMOB. CBA3b 3JIEKTPOHHOHN CTPYKTYpPbI bubmmorexa LIOK
https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
12 IIpencraBienus 0 KOMIUIEKCHBIX bubnunoreka LIOK
COCJIMHEHUX: COCTAB M HOMEHKIIATypa https://m.edsoo.ru/8c66b12a
BemecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUsA. THIIBI bubmmoreka [JOK
13 .
KPHUCTAJUIMYECKUX PEIICTOK U CBOMCTBA https://m.edsoo0.ru/e167635b
BEIICCTB
14 [TonsiTHE O AUCTIEPCHBIX CUCTEMAX. bu6nmorexa LIOK
[IpeacraBieHre 0 KOJUIOWAHBIX PaCTBOpax https://m.edsoo.ru/da2c70e4
VicTuHHBIE pacTBOPHI: HACHIIIICHHBIE U
15 HeHaCBIH_[erHBIe plleTBOpI/IMIgCTL. Bubmmorexa IOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatst
16 CniocoObI BeIpayKEHUS! KOHIICHTPAIIUT bubnmnorexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemienue 3a1au ¢ uCnosib30BaHUEM MOHATUI
17 "MaccoBas ;:)M pacTBOpEHHOrO BemiecTna' bubmorexa HOK
| . ’ https://m.edsoo.ru/785e0ab4
MOJISIpHAsT KOHIIEHTPAIIHS
18 Knaccudukanus u HoMeHKIaTypa bu6muoreka [JOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/bf9e108d
19 Cucremarusanys 1 0000IeHNEe 3HAHUH 110 but6mmorekxa [IOK
TeMe https://m.edsoo.ru/8d2c6a3a
20 KonrtponsHas padora o remam "CtpoeHue bubmmorexa [IOK
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aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XUMHUYECKUX
snemenToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BemniecTn"

https://m.edsoo.ru/70a60aa4

Knaccudukanmst XaMUIeCcKuX peakiuii B
HEOPraHWYECKON U OPraHu4eCKON XMUMUH.

bubnunorexa LIOK

21 3aK0oH COXpaHEHUsI MAaCChl BEIIECTB; 3aKOH httos://m.edso0.ru/6335cdd2
COXPaHEHHSI U TIPEBPALICHUS YHEPTUU TIPH
XUMHUYECKHUX PEAKIIHSIX
99 TernoBbie 3 (HEKTh XUMUYECKUX PEaKIHii. Bu6moreka [JOK
TepMmoxumuyeckue ypaBHEHUS https://m.edsoo.ru/d1db86da
93 Brruucnenus no ypaBHEHHUSIM XUMHYECKUX Bbu6moteka LJOK
peaKIuii 1 TEePMOXUMHUIECKUM YPABHEHHUSIM https://m.edso0.ru/87b13954
CKOpOCTh XMMUYECKOH peakiuu, eé
24 3aBUCHMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
Karanus u kaTanuzaropsl
25 ["'oMOreHHbIEe U FeTepOreHHbIE PeaKIH
[TpakTuueckast pabota Ne 1 mo teme "Bnusiaue
26 paI;J'II/I‘IHBIX (I)aIf)TopOB Ha CKOpPOCTh Bubmmorexa IOK
. N https://m.edsoo.ru/1facaldl
XUMHUYECKON peaKkIuu
97 OOpaTtuMbie U HEOOpATUMBIE PEaKIIUU. bubnmnorexa [JOK
XUMHUYECKOE PaBHOBECHE https://m.edso0.ru/30952f9b
[Ipaktuueckas padora Ne 2 mo Teme "BnusiHue
28 p:;nnqm)lx (baIfTOpOB Ha TOJI0KEHNE bubmorexa LIOK
| https://m.edsoo.ru/3bf34e17
XUMHYECKOTO PABHOBECHS
DnexTponuTHyeckas qucconuanus. CriibHbIe BuGmiorexa [IOK
29 U cnadbie A1eKTpoIuThl. CTeneHb

JUCCOoIMalun

https://m.edsoo.ru/5f766bdf
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HNonnoe npounsseaenue Boapl. Cpeaa BOIHBIX

bub6nmoreka [IOK

30 pacTBopoB. Bomopoausiii mokazarens (pH) https://m.eds00.ru/3966ca89
pacTBopa
31 I'maponus coneit. Peakiuu, mpotekaronue B bu6nmoreka [IOK
pacTBOpax 3JIEKTPOJIUTOB https://m.edsoo.ru/09d5a9hd
[TpakTuueckas padota Ne 3 o Teme
32 ")I()I/IaneCKHe ;)eaKI_II/II/I B PacTBOpax bubmmorexa LIOK
. https://m.edsoo.ru/2e3daeb0
AJIEKTPOIUTOB
33 OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU. bubmmoreka [JOK
Baxkneiiire OKUCIUTEIN B BOCCTAHOBUTEIIN https://m.edso0.ru/56226060
34 MeTto/1 351eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) Bbu6mmoteka [JOK
Oamanca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIECTB brbmmorexa LIOK
https://m.edsoo.ru/93fb97d2
36 Pemenue 3a1a4 pa3muyHBIX THIIOB Bubmmorexa HOK
https://m.edsoo.ru/5a859d16
37 Pemienue 3amayu pa3auvyHBIX TUIIOB bubnuorexa LIOK
https://m.edsoo.ru/5afa265d
38 Cucremarusanus 1 0000IeHNE 3HAHUHN 110 bubmmoreka IIOK
teme "XuMu4yeckue peakiun' https://m.edso0.ru/c161eb85
39 KonrtponsHas padorta no teme "Xumuueckue bubmuoteka [IOK
peakiun" https://m.edsoo.ru/a8a0a930
[Tonoxenue Hemetamios B [lepuoanueckoit
40 CHUCTEME XMMHYECKUX AeMeHToB /J[. U. bubmuoreka [{OK
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/8ca2dcad
atomoB. du3nyeckue CBONCTBA HEMETAIIJIOB
41 AmloTponus HEMETAJUIOB (Ha IpUMeEpe bubmuoteka [IOK

KHCIIOpOJIa, cepbl, hocdopa u yriaeposa)

https://m.edsoo.ru/ef92c91c
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Bopopona: nonyuenue, pusndeckue u

bub6nmoreka [IOK

42 XUMHYECKHE CBOMCTBA. ['UAPHIbI https://m.edso0.ru/0aa8f613
["anoreHsl: HAX0XKJIEHHUE B IIPUPOJIC, CIIOCOOBI
43 MOJTYYCHUS (bnswfecm/le u )f)I/II\]/;I)I/IfI[e(,JKI/IC bubnrorexa LIOK
M ’ https://m.edsoo.ru/4e223795
CBOMCTBA
I'anorenoBomopobl. Baxueitine
44 Kncnopoz[cofleimimne COCIMHEHUS bubmmorexa LIOK
https://m.edso0.ru/6b3255e6
rajorcHOB
JlaGopaTopHbI€ U MPOMBITIICHHBIE CITOCOOBI
45 HOJIyTIl)eHI/II; ranorelfop.. [Ipumenenue Bubmmorexa IOK
. https://m.edsoo.ru/6971aca4
rajJjiOr¢HOB U UX COCAUHCHUI
[IpakTrueckas padora Ne 4. Perenue
46 SKiHepHMCHTaJII;HBIX 3a/1a4 10 TEME buomiorexa LIOK
https://m.edsoo.ru/8b26fecd
"T"amorensr"
Kucnopox: mabopatopHbie u IPOMBIILICHHBIC
47 CIocoObI OMy4YeHUs!, PUINIECKUE U bubnmnorexa [JOK
xuMuaeckue cBorcta. O30H. [Ipumenenne https://m.edsoo.ru/c8abc36a
KHCTIOpOJIa ¥ 030HA
48 OKcubl ¥ IEPOKCUABI bubmorexa HOK
https://m.edsoo.ru/5¢8816a0
49 Pemenue 3a1a4 pa3nuvyHBIX TUTIOB bubmoreia LIOK
https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKJICHHE B IIPUPOJIC, CITOCOOBI
50 HOE}"—IGHI/ISI (f)lI/I?,I/IquKI/II)e E );HHMquCKHe Bubmmorexa HOK
M ’ https://m.edsoo.ru/46afael6
CBOICTBa
but6mmorekxa [IOK
>1 CepoBoAopos, CymbPuL: https://m.edso0.ru/7c875999
52 Kucnopoacoaep:xaiiye cCoeAMHEHHS CEPBI. but6mmorekxa [IOK
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Oco0EHHOCTH CBOMCTB CEPHON KHCIIOTHI

https://m.edso0.ru/8cfa2548

[TpakTuueckas padora Ne 5. Pemenue

53 AKCIIEpUMEHTaIbHBIX 3a7a4 1o Teme "Cepa u bubnrorexa LIOK
,, \ https://m.edsoo.ru/0afb05e4
e€ coeIMHeHUS
A30T: Hax0XJIeHHE B IPUPOJE, CIIOCOOBI
54 MOJTYYCHUS (f)[nanecmfe E XHI/II\,/II/I‘IGCKI/IC bubnrorexa LIOK
: ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHAK, HUTPHU/IbI
55 Kucnopoaconepxkaiue coeluHEHHs a30Ta. bubnuoreka [IOK
OCO0EHHOCTH CBOMCTB a30THOM KHUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IprMeHeHue a30Ta U €ro COEUHEHNN. Bbu6motreka [IOK
A30THBIE yn0OpeHus https://m.edso0.ru/129f5059
docdop: HAXOKAESHUE B IPUPOJIE, CIOCOOBI
S7 nonjt)lerf)ms{ (1)M3iqecm/1e I/IPXEMHI/IQGCKI/IG Bubmmorexa IOK
M ’ https://m.edsoo.ru/9a6b43ec
cBoiictBa. Pochuast u Gochun
58 Oxcunbl pocdopa, hochopconepxkamme Bbu6moteka LJOK
kuciotel. Conu pochOpHOI KUCITOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenune docdopa u ero coeMHEHUN. bubmmnoreka HOK
docdopHbie ynoOpeHus https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue
60 BKIZ:HepI/IMeHTaJII;HBIX 3aga4 0o tTeMe "A30T 1 bubmorexa HOK
https://m.edsoo.ru/8175ac3f
docdop u ux coequHenus"
VYraepon: HaXoXJeHHE B IPUPOJIE,
61 annofp(f[nHLIe MOI,[Z[I/I(I)I/IKaI_IEI/I'p(I)f/ISI/I‘{eCKI/IC " Bubmmorexa HOK
’ ’ https://m.edsoo.ru/1eb19f9e
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE
62 Oxcupn yriepoxaa(ll), okeun yrinepona(1V), bubnunorexa LIOK
yroJjibHast KUCJIOTa U €€ coln https://m.edsoo.ru/dba58adf
bu6nunorexa LIOK
63 Pemenue 3anay pa3nuyHbIX TUIIOB

https://m.edso0.ru/6029b609
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Kpemuuii: HaxoxJ1eHuE B IPUPOJIE, CIIOCOOBI

bub6nmoreka [IOK

64 nonzfquI/I}I, (U3UYECKHE U XUMHUYECKHE https://m.eds0o.ru/143558ab
CBOIiCTBa
65 Oxkcua kpemaus(1V), kpeMHHEBasE KHCIIOTA, bubmuorexa [JOK
CHJIMKATBHI https://m.edsoo.ru/3170e7b1
[IprMeHeHre KpEMHHUS ¥ €T0 COSTMHEHU . bubnxorexa LIOK
66 CreKio, ero HoTyuele, BiIE CTeKa https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3muIHBIX TUTIOB brbmmorexa LIOK
https://m.edsoo.ru/b624f801
68 CucremaTu3anus ¥ 0000IICHUE 3HAHUH 110 bubnnorexa [JOK
teme "Hemerammsr" https://m.edsoo.ru/6e864db5
69 KonTpoapHas padora o Teme "Hemeramisr" brbmmorexa LIOK
https://m.edsoo0.ru/d0484c76
70 AHanm3 pe3yinbTaToB KOHTPOJIBLHOW PabOTHI, Bbu6moteka LJOK
KOPPEKIUS OIIHOOK https://m.edsoo.ru/2b7e9510
[Tonoxxenne meramnos B lleprnognueckon
7 CHUCTEME XUMUYECKUX AJIIEMEHTOB. bubmuoreka [IOK
OCOOCHHOCTH CTPOCHUS SJICKTPOHHBIX https://m.eds00.ru/9839c16¢c
000JI04€K aTOMOB METaJJIOB
79 O6mue ¢puznyeckre CBOMCTBa METAIIOB. bubnnorexa [JOK
[IpuMeHeHne MeTayuIoB B OBITY U TEXHHUKE https://m.edsoo.ru/51dac9d3
73 Cmnassl MetaioB. Kopposust MeTanioB Bubmmorexa LIOK
https://m.edsoo0.ru/42b872e3
74 Pemienue 3a1au pa3auyHbIX TUIOB bubmorexa HOK
https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMUYECKUN P HAIPSKEHUIM bubnmnorexa [JOK

MeTaisioB. O6mmue crnocoobl MOTyYeHHs

https://m.edso0.ru/94eb377a
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MCETAIJIOB

OO0m1as xapakTepucTuka MeTauioB |A-Tpymms
[lepuonnueckoi CUCTEMBI XUMUYECKUX
37eMeHTOB. HaTpuii U Kanuii: nojgydeHue,

bu6nmoreka [IOK

70 bu3nUecKkre ¥ XUMHYCCKHE CBOMCTBA, https://m.edsoo.ru/e12c26b3
MPUMEHEHHE TTPOCTHIX BEIIECTB U MX
COCIMHEHU N
O6mas xapakrepuctuka metaiuion |A-
rpyms! llepruoagnyeckoi cucteMbl
o XHMHYSCKHX 3JIEMEHTOB. Maruuii M KajabIHi: bubnunoreka LIOK
noJxyueHue, GUu3ndeckue 1 XUMHICCKUE https://m.edsoo.ru/7c3e49c0
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEOUHEHNN
78 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS bubmmorexa [IOK
https://m.edsoo.ru/c74bfae9
79 ANIOMMHUI: TIOTydeHue, (pu3ndecKue u bubmuoreka [IOK
XMMHUYECKHE CBONCTBA, TPUMEHEHUE https://m.edsoo.ru/0e79b266
AmM@oTepHbIe CBOICTBA OKCHIa U TUIPOKCHIA
80 aJ'II-O(bMI/IHEISI rnnpOKCOKOMHHeJIl(CLI aJ'IIIg?VII/IHI/Ij bubmmorexa LOK
’ ’ https://m.edso0.ru/5d12d318
UX MPUMCHCHHE
81 Pemenue 3a1a4 pa3muIHBIX THIIOB
[IpakTuueckas pabora Ne 7. Pemenue
82 BKI:)HepI/IMeHTaIII;HBIX 3a/1a4 1o Teme bubmmorexa LIOK
. Y https://m.edsoo.ru/27a4af43
MeTaJiel TJIABHBIX ITOATPYIIT
OO0mras XxapakKTepUCTUKa METAIOB TTOOOYHBIX
83 nonrpynnIzB-rpf/nn) [lepuoanueckoit bubmmorexa LIOK
https://m.edso0.ru/610d7431
CUCTEMBI XHMHUYECKUX JICMCHTOB
84 dusnyeckue 1 XUMHIECKUE CBOMCTBA XpoMa U bubnuotexa [JOK



https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431

€ro COCHHHGHHﬁ, X IPUMEHCHUC

https://m.edso0.ru/9911bef3

Baxnelive coeMHeHUsT Mapratiia.

85 [TepmaHraHaT Kams, €ro OKUCIUTEIbHEBIC bubamorexa LIOK
pu ’ https://m.eds00.ru/039d69c8
CBOMCTBA
@ .
| e s ol e
A ' i P https://m.edsoo0.ru/1b7f8741
CILJIABOB KeJe3a
87 du3nyecknue 1 XUMUYECKHUE CBOMCTBA MEIH B bu6nmoreka LIOK
e€ COeTMHCHUH, MX IPUMEHEHHE https://m.edsoo.ru/2bc0f954
® .
a ’ p ' https://m.edsoo.ru/b1f2beal
M1 IpOKCOKOMITIICKCHI ITUHKA
IT 6ora Ne 8. P
8 oxenepucnTaTX S8 10 oM Brmorora LIOK
P A https://m.edsoo.ru/a6e352ea
"Metamuisl TOOOYHBIX oArpymm"”
90 Permenue 3a1a4 pa3nu4HbIX TUIIOB bubmmorexa LOK
AP https://m.edsoo.ru/a8b83d83
01 O06o011eHre U cucTeMaTr3aIus N3y4eHHOTO bubmmoteka IIOK
Mmarepuaina o teme "MeTtamisr" https://m.edsoo.ru/e91fe975
bu6nmorexa LIOK
92 K 0 "M "
OHTpoOJBHAs paboTa o Teme "MeTasl https://m.eds0o.ru/83f63ea3
AHanu3 pe3yinbTaToB KOHTPOJIBHOHN pabOTHI, bu6nmorexa LIOK
93
KOPPEKIHs OMUO0K https://m.edsoo.ru/9ebff2fd
P 0 i
04 passun senoeucersa. Tonsie o Hayans Brmiorera LIOK
P ' o https://m.edso0.ru/080fel1f0
METOJIaX UCCICIOBAHMS BEILECTB
95 Hayunble IpuHIUIIBEI OpraHU3aluu bubmuoteka [IOK

XUMHYCCKOI'0 IMpOMU3BOJACTBA.

https://m.edsoo.ru/2e45a44f



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
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https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
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[TpombIlIIEHHBIEC CITOCOOBI TTOJTYYCHHS
Ba)KHEUIIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKaAIOIIEH 1 bubmuorexa [IOK

Cpeibl ¥ €r0 IOCIIEACTBHS https://m.edso0.ru/9f11bf51
97 XuMUs U 310pOBbE YesoBeKa. JIekapcTBEeHHbIE 1 bubmuorexa [IOK

cpeicTBa https://m.edso0.ru/a6552721
08 Xumug . Poas xumun B o0ecrieueHun 1 bub6nmoreka [IOK

MUIIEBON 0E30MMaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdroMepHbie cpeCcTBa. 1 bubmuoreka [{OK

BreiToBast Xumus https://m.edsoo.ru/da42d5a9

XuMHs B CTPOUTENLCTBE. BaxkHeime
100 CTpOI/ITeJIbHIIjIe U KOHCTPYKIIHOHHBIE 1 Bubmmorexa IOK

https://m.edso0.ru/61e69003

MaTepHuabl
101 XuMHus B CeNbCKOM X03siiicTBe. OpraHnyeckue 1 Bu6moteka [JOK

Y MUHEpaJIbHbIC YI00pEHHS https://m.edsoo.ru/fd39587d
102 Cucremarusanus 1 0000IeHNE 3HAHUHN 110 1 bubmmoteka IIOK

TeMe https://m.edso0.ru/db979c70

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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ITPOBEPAEMBIE HA EI'D IO XUMUWU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

1

Bianenue cucteMoil XMMUYECKUX 3HAHUMN, KOTOpPast BKIIKOYAET:

11

OCHOBOIIOJIATAOIINE MOHATHS (XUMUYECKUHU AJIEMEHT, aTOM, HM30TOIIbI,
9JIEKTPOHHAs 000JI04Ka aToma, S-, p-, d-3JIeKTpOHHBIE OpOUTAIH ATOMOB,
OCHOBHOE ¥ BO30YXKJIEHHOE COCTOSIHHEC aroMma, WOH, MOJIEKYJa,
BAJIEHTHOCTD, AIEKTPOOTPHUIIATEILHOCTb, CTEIEHD OKMCIIEHHS,
XUMUYECKass CBS3b (G- W T-CBSA3b, KpaTHBIC CBS3M), THOpUIU3AIMS
ATOMHBIX OpOWTAaNeH, KPUCTALIMYECKAas pPEmETKA, MOJb, MOJISIPHAS
Macca, MOJSPHBIH 00BEM, MOJSApHAsS KOHIIGHTPAIHS, PaCTBOPHI
(MCTUHHBIE, NUCIEPCHBIE CHUCTEMBI), KPUCTAILUIOTUIPATHI, YTIIEPOTHBIM
ckeneT, (yHKIMOHANIbHAs TPyMMa, paguKkai, H30MEpbI, CTPYKTypHas
dopmyna,  uzomepust  (CTpyKTypHas,  reomerpuyeckas  (Iuc-,
TPAHCH30MEPHs), TOMOJOTUYCCKUI psa, TOMOJIOTH, VYIJIICBOIOPOJIHI,
KHCTIOPOJI- U a30TCOAepkKallue COSAUHEHHs, OMOIOTHYEeCKH AKTHBHBIE
BelecTBa (yriaeBoIbl, XKUPbI, OEIKH), MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BCHO, BBICOKOMOJICKYJISIPHBIC COSAMHCHHUSI, KPEKUHT, PU(DOPMUHT, THITBI
XUMHUYECKHX peaKIuid (OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE, DJK30- U
SHAOTEPMUYECKHE, PEaKIIMd MOHHOTO 0OMEHa, TOMO- U TeTepOrcHHBIE,
oOpaTuMble ¥ HEOOpaTUMBIE), PACTBOP, DJEKTPOIHUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHICCKAS JUCCOIUAIINS, CTEIICHb TUCCOIMANNN, OKUCITUTEb,
BOCCTAHOBUTENb, JJEKTPOJIHM3, CKOPOCTh XUMHUYECKOW peakIuw,

XHUMHYECCKOC paBHOBeCHe)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOEHHUS OPTraHUYECKUX
BemectB A.M. BytiepoBa, Teopus 3JIEKTPOIUTHIECKON TUCCOIMAINH,
[lepuonnueckuit 3akon J[.M. MeHneneeBa, 3aKkOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CUMBOJIMUYECKUU S3bIK XUMHHM, MHUPOBO33PEHUYECKHUE
3HaHUS, JIe)KalMe B OCHOBE MOHUMAHMSI MPUYMHHOCTH U CHUCTEMHOCTHU
XAMHWYECKUX SIBJICHUM, COBPEMEHHBIE TMPEJCTABICHUS O CTPOEHUHU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSIX

1.3

NpEaACTaBICHUA 0 MEXaHUu3Max XHUMHYCCKHUX peaKHHﬁ,
TEPMOAUHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMEPHOCTAX nux

MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTECMAX




14

(akToJOrMUeCKUe CBEACHUS O CBOWCTBAX, COCTaBe, IOJIYYEHUH U
0e30macHOM  HCIIOJIb30BAaHMM ~ BAXHEWIIMX  HEOPraHMYECKUX U
OpPraHMYECKHUX BEIIECTB B OBITY M TNPAKTHUYECKOW JESATEIHHOCTH

YECJIOBCKA

1.5

o0mye Hay4HbIe TPUHIUIBI XUMHYECKOTO MPOU3BOJACTBA (Ha MpHUMEpe
IPOU3BOACTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJa, NepepadOTKU

HeTH)

CdopMUpoOBaHHOCTH YMEHHIA BBISBIISTH:

2.1

XapaKTCPHBIC IIPU3HAKW W  B3dUMOCBA3b N3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIINC ITOHATHUA IIPpHU OIMMCAHUN CTPOCHHUA U

CBOMCTB HEOPTaHWUYECKUX U OPTaHUYECKHUX BEIIECTB U UX MPEBPALLECHUN

2.2

B3aMMOCBSI3b XMMUYECKHUX 3HAHHMH C IIOHATHAMH U MpeaACTaBJICHUAMU
APyrux mnpeamMeToB IJIsd 0ojiee OCO3HAHHOIO MOHHMMAaHHS U OOBICHEHUS

CYIIHOCTHU MAaTCPUAJIBHOI'O CAMHCTBA MHpPa

C(bOpMI/IpOBaHHOCTB YMEHHSA UCIIOJIB30BATh!:

3.1

HaMMCHOBaHUsA XHMHUYCCKUX COGI{I/IHGHI/Iﬁ MCKAYHApPOJHOI0 COmO3a
TGOpCTH‘ICCKOﬁ n HpHKHaI[HOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAMNIUXCA K MH3YUCHHBIM KJIaCCaM OPraHUYCCKUX U

HEOPTaHNYCCKUX CO€IUHEHUI

3.2

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (DOpMYT HEOPraHMYECKUX
BEUIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpAIEHHBIX

U CKEJIETHBIX) (JOPMYJI OPraHUYECKUX BEIIECTB

ChopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HCOPTraHNMYCCKUC BCHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAaHHA H

KPUTEpUH IS KIacCU(DUKAIIMU U3y4aeMbIX XMMUYECKUX OOBEKTOB

4.2

OpraHnvdcCKuC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTL OCHOBAaHHUA H

KPUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3MYHBIM IpHU3HAKaM (YHCIY M COCTaBy pPEarupyrollydX BELIECTB,
TEIIOBOMY 3((EeKTy peakiy, W3MEHEHHMIO CTeNeHEed OKHUCICHUS

OJICMCHTOB, 06paTI/IMOCTI/I pCaknumn, y49aCTruro KaTaJ'II/BaTOpa)

CdopMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh 3JEKTPOHHOE CTPOECHHE
aTOMOB (B OCHOBHOM U BO3OYXIEHHOM COCTOSSHUM) U HOHOB
XUMHUYECKUX 1eMeHTOB | — 4 nepuonos [lepuoauueckoit cucremsr JI.1.
MeHeneeBa U UX BaJICHTHbIE BO3MOXHOCTH, MCIIOJIb3Ys IOHATUSA S-, p-,

d-37eKTpOHHBIC OPOUTAITH, IHEPTETUIESCKUE YPOBHU

CdopMupoBaHHOCTh yYMEHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHCHHS

CBOMCTB XMMHMUYECKHUX DJIEMEHTOB M 00pa3yeMblX UMH COECIUHEHHH IO




nepuoaaM U rpymnam

ChopMUpOBAaHHOCTE YMEHHSI COCTABISITH YPAaBHEHHUS XUMHUYECKUX

! peaKMii ¥ pacKpbIBaTh UX CYIIHOCTb:
71 OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEaKIUil OCPEACTBOM COCTABICHUS
' AIIEKTPOHHOTO OanaHca 3TUX PeaKUuit
YPaBHEHMsI pPEAaKUMH pa3IMyYHBIX THUIIOB; IIOJIHBIE U COKpallEHHbIE
7.2 YpaBHEHMsI peakIii HOHHOTO OOMEHa, YUUThIBAsl YCIIOBUS, IPH KOTOPBIX
3TH PEaKLUU UIYT 10 KOHLA
73 peakuMii THIpOiIM3a, PeakUUid KOMIUIEKCooOpa3oBaHUs (Ha MpUMepe
' I'HJIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHHUSA)
8 ChopMupoBaHHOCTH YMEHUS IOATBEPHKIATh:
Ha KOHKPETHBIX IpUMEpax XapakTep 3aBUCUMOCTH pPEaKLHOHHOM
CIIOCOOHOCTH OPTaHWYECKUX COCIMHEHWH OT KpPAaTHOCTH M THUMA
8.1 KOBQJICHTHOH CBSI3U (G- M TM-CBSI3U), B3AUMHOTO BIIMSIHUS aTOMOB ¥ TPYIIIT
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT 0COOEHHOCTEH peanu3aluy pa3inyHbIX
MEXaHU3MOB ITPOTEKaHMsI peaKkui
8.2 XapakTepHbIE XWMHUYECKHE CBOMCTBAa BEIIECTB COOTBETCTBYIOIIUMHU
' HKCIEPUMEHTAMH U 3aMIUCSIMU YPAaBHEHUH XUMUYECKUX PEaKINi
ChopMupoBaHHOCTH yMEHHUSI XapaKTEpU30BaTh COCTaB W BaKHEHIIHNE
CBOWCTBA BEIECTB, TNPHHAICKANNX K ONPEACTEHHBIM KllaccaM H
9 rpyImnamM CoeJUHEHUH (IPOCThIe BEIIECTBA, OKCUbI, THIPOKCUIBI, COJIH;
YIJI€BOAOPOABI, MPOCThIE FUPHI, CIUPTHL, (HEHOIBI, alIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CIIOXKHBIE A(HPBI, >KUPHI, YTIEBOJBI, AMHHEI,
AMUHOKUCIIOTBI, OEJIKN)
ChopMupOBaHHOCTh YMEHHUS TPOBOAMTH PACUETHl IO XUMHUYECKUM
10 dopMynaM W ypaBHEHHSIM XWMHYECKHX DPEAKIUH C HCIOIb30BAaHHEM
(bu3NYECKUX BEINYHH:
Mmacchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOJYKTa PEaKIMH, €CIId OJIHO
10.1 U3 UCXOJIHBIX BEIECTB JJAaHO B BHJIE PACTBOpPA C ONpeeIEHHON MacCOBOM
JI0Jiel pacTBOPEHHOTO BEIIECTBA WIIM JJAaHO B M30BITKE (MMEET MPUMECH )
10.2 MaccoBOW MM 00BEMHOM J10J1M, BBIX0/1a MPOJYKTA PEaKIIUU
10.3 TEIIOBOTO 3P deKTa peaKIuit
10.4 00BEMHBIX OTHOILIEHUH ra30B
10.5 110 HAXOXKJCHUIO XMMUYECKON ()OpPMYIIbI BEeLIeCTBA
1 Brnanenue cucremoil 3HaHHM O METOJAX HAy4YHOTO IMO3HAHUS SIBJICHUHN

npupoabl, UCTIOJB3YCMbIX B CCTCCTBCHHBIX HAYKAX U YMCHUC IPUMCHATH




OTHW 3HAaHHUA IIPU SKCICPHUMCHTAJIBbHOM HCCIICAOBAaHUH BCHICCTB U IJIA
OOBACHCHUS XHUMHYCCKHX HBHGHHﬁ, HUMCIOIUX MCCTO B IIPUPOIC,

HpaKTquCKOﬁ ACATCIIBHOCTU YCIIOBCKA U B HOBCGHHGBHOﬁ KHU3HHU

12

ChopMHpPOBaHHOCTh YMEHUS NPUMEHATh (MCIOJIB30BaTh) 3HAHUA O
COCTaB€ U CBOMCTBaxX BELIECTB Ul 3KCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKUX
pEakMi M IPOTHO3MPOBAHUSA BO3MOXKHOCTEH HX OCYILECTBJICHUS;
CHCTEMHbIE XUMHUYECKHE 3HAHUA JUIl OOBSCHEHUS U IPOTHO3UPOBAHUS
ABJICHUM, MMEIOUIMX €CTECTBEHHOHAyUHYIO NPUPOAY; JUIsl IPUHATHS

IPaMOTHBIX PEILIEHUH TPOOJIEM B CUTYaAIUX, CBSI3aHHBIX C XUMUEH

13

ChopMupoBaHHOCTh YMEHHS IUIAHUPOBATh U IMPOBOAUTH XUMHYECKUH
AKCIIEPUMEHT (TOJIy4YCeHHUE M M3YUYCHHE CBOWCTB HEOPraHUYECKUX H
OpPraHMYeCKHX BEUIECTB, KAYECTBEHHBIE pPEAKIUU  YIJIIEBOJOPOIOB
Pa3IUYHBIX KJIACCOB M KHCIOPOJCOAEPIKAIMX OPraHWYeCKUX BEIECTB,
peuieHne  OKCHEPHMMEHTAJbHBIX  3aJad 1O  Paclo3HaBaHUIO
HEOPTraHMYECKUX W OPraHWYECKHX BEIECTB) C COOJIIOJCHHEM MpPaBUII
O0e3omacHOTO  OOpamieHusi C  BEmeCTBAMH W J1a0OpPaTOPHBIM
o0opynoBaHueM; GOpMYIMPOBAThH LETU MCCIEIOBAHUS; MPEICTABIATH B
pa3nu4yHON (dopMme pe3ynbTaThl IKCHEPUMEHTa, AHAJIU3UPOBAaTh U

OLICHUBATb UX NOCTOBCPHOCTH

14

CdopMHUpOBaHHOCTh YMEHHSI OCYIIECTBIISATH LIEIEHANPABICHHBIM MOMCK
XUMHUYECKON MHPOPMALIMU B PA3TUYHBIX UCTOYHUKAX (HAy4yHast U yueOHO-
Hay4Has JUTepaTypa, CpeJCcTBa MacCoBOi nHGopMaluu, cetb MIHTepHET 1
Jpyrue), KPUTUYECKH aHaJIM3UpOBaTh XMMUYECKYI0 HH(OpMaIuio,
nepepabarbiBaTh €€ M HCIOIB30BaTh B COOTBETCTBUU C TOCTABICHHOM

yueOHOH 3a1aueit

15

ChopMupOBaHHOCTh YMEHHsI  MPOTHO3UPOBATh, aHAIM3UPOBATH |
OIICHWBATh HMH(OPMAIMIO C TIO3UIMA JKOJOTHYECKOW OE€30MacHOCTH
MOCJIEICTBUI OBITOBOM M TPOM3BOJICTBEHHOH AEATEIHHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepabOTKON BemecTB, CHOPMUPOBAHHOCTh yMEHUI
OCO3HAaBaTh  OMACHOCTh  BO3JCUCTBUS HA  JKUBBIE  OpPTraHU3MBI
OHpG}ICJ’IéHHBIX BCIIECCTB, IIOHHMAass CMBbICII II0Ka3aTcIst npe)lem)Hoﬁ
JOMYCTUMOM ~KOHIIEHTpAaIlMM, W TOSCHATh HAa TMpUMEpax CIOCOObI
YMCHBIICHUSA U NPCAOTBpALICHHUA UX BPCIHOTO BO3I[€ﬁCTBH$I Ha OpraHu3M

YECJIOBCKaA




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110

XUMHUN
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 TeopeTnueckrue OCHOBBI X UMUH
Crpoenue BemectBa. CoBpeMeHHas MoOjeNib CTpoeHMsI aToMa. Pacnpenenenue
ANEKTPOHOB 10 OJHEpreTuYeckuM ypoBHAM. Kiaccupukanus XuMHUYECKHX
11 sneMeHTOB. OCOOEHHOCTH CTPOEHUS SHEPIETUIECKUX YPOBHEM aTOMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs
KoH(uUrypanus aroma. BareHTHbIE 2JIEKTPOHBI
Ilepmonnueckas cucrema xumudeckux onemeHtoB .M.  Menneneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [Ipuunnsl u
1.2 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB OJJIEMEHTOB M UX COEIWHEHUH 10
epuoJaM U TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB IPOCTBIX
BELIECTB, BOJOPOJIHBIX COETUHEHHH, BHICIINX OKCHJIOB U THIPOKCH/IOB
1.3 BanentHocts. DnekrpoorpunareabHOCTh. CTENEHb OKUCIECHUS
Bunel xumuueckoi cBA3M (KOBaJ€HTHAsI, MOHHAsI, METaJNIN4YecKasi, BOJOPOIHAs)
14 U MeXaHU3MbI e€ o0pa3zoBaHMs. MexxMoeKysipHble B3auMoaencTBus. BemecTsa
' MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPO€HHUsA. THMbl KPUCTAINTMYECKUX
peimérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKN
15 Xumunyeckas  peakuus.  Knaccuduxamuss ~— XMMHMUYECKHMX — peaklMi B
' HEOPraHUYECKON ¥ OPraHN4eCKON XUMHHU. 3aKOH COXPaHEHMSI MACChl BELLIECTB
1.6 CKOpPOCTb peaKiyu, €€ 3aBUCHMOCTh OT Pa3JInYHbIX (PAKTOPOB
1.7 TennoBsie A hekTh XUMUYECKUX peakiuii. TepMoXuMuiecKke ypaBHEHUS
18 OObpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIUME Ha
' cocrostHue xumuieckoro pasHosecusd. [Tpunnun Jle [llarense
OnektponuTrdeckas aucconnanus. CumpHble W ciladbie daekTposuThl. Cpena
1.9 BOJHBIX PAaCTBOPOB BEIISCTB: KHUCIAs, HEWTpajbHas, ieao4ynas. CreneHb
aucconuanuu. Peakiium HoHHOTO oOMeHa
110 IMaaponus coneit. MornHoe nmpousBeneHue Boabl. Bomopoauerit mokazatens (pH)
' pacTBopa
CriocoObI BeIpaXeHHS KOHIICHTPALUU PACTBOPOB: MAaCCOBasi A0JISI PACTBOPEHHOTO
1.11 BEIIECTBA, MOJISIpHAs KOHIEHTpamus. HackllmeHHble W HEHACHIIICHHBIC
pacTBOpPBL, pacTBOPUMOCTh. Kpuctamioruaparsl
112 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. [loBeneHne BelecTs B cpenax ¢
' pa3HbIM 3HaueHueM PH. MeTtobl aekTpoHHOro OanaHca




1.13

DEeKTPOIN3 PaCTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Knaccudukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHmuecKux

BCIICCTB

2.2

XWMHYECKHE CBONCTBA BAKHEHINIMX METAUIOB (HATPUM, KaJIMHA, KaIbIUH,
MarHvii, aJTFOMUHHA, IIUHK, XPOM, JKele30, MeIb) U MX coequHeHui. OOmime

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

2.3

XUMHUECKUE CBONCTBA BaXXHEWIIMX HEMETAIOB (TaJOr€HOB, CEpbl, a30Ta,
dbochopa, yrmepoga M KpEeMHHUS) M HX  COCOUHCHHWH  (OKCHJIOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHNI )

2.4

I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCIICCTB, ITPUHAAJICKAIINX K PAa3JIMYHBIM

KJj1accaM

2.5

Wnentudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiny Ha

HCOPraHUYCCKHUEC BCIICCTBA U KOHBI

OCHOBBI OPTaHMYECKON XUMUU

3.1

OCHOBHBIE TMOJIOKEHHSI TEOPUM XHUMHUYECKOTO CTPOCHHUS OpPraHUYEeCKUX
coenunennii A.M. bytnepoBa. YTriaepoaHbIil CKeIeT OpraHUuYeCKONH MOJIEKYJIbI.
KpaTHOCTh XMMHYECKOH CBS3M. S- M P-CBs3H. SP3-, SP2-, SP-rHOpHAM3ALUHU
opOuTaneit aTOMOB yriiepojia. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOTO

CTPOCHUS MOJICKYII. I'omonoru. I'omonoruueckuii pPAA. I/I30Mep1/151 " U30MCPhbI

3.2

[lonsitTue o  QyHkumoHanbHOM  rpynmne.  OpueHTalMOHHBIE 3 (EKThI

3aMEeCTUTEIIEN

3.3

IIpencraBnenne o kiaccuuKaluu oOpraHuyeckux BemecTB. HomeHknatypa
OpraHMYECKUX COEIMHEHUHN (cucreMaruyeckas) W TpPUBUAIbHBIE Ha3BaHUS

BOXHEUIINX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykieogwuie u anekrpoduie. [Ipasuno MapkoBuukosa. [IpaBuio 3aiiiieBa

3.5

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPa3NioKeHUE, KPEeKUHI, u3omepusanusi, ropenue. [lomyuenue
ankaHoB. I[lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pa3MepoMm 1uKiIa. Peakiuuu npucoeIMHEHUs U PaJuKaIbHOTO 3aMEILICHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pEaKLUU IPUCOEINHEHUs (TaJoreHUpPOBAaHUE,
TUIPUPOBAHUE, TUAPOTrAJOr€HUPOBAHUE, TUApATAlLlUs), TOPEHUs, OKUCIEHUS WU
noauMmepu3anuy. IIpoMblluIeHHBIE M J1a0OpaTOpHBIE CIIOCOOBI  MOJIyYCHMS

AJIKCHOB

3.7

AJKagueHbl. XHMMHUYECKHE CBOWCTBA aJKaJUEHOB: PEAKIMH IPUCOCTUHECHUS




(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojumepusauuu. [lomyueHue

AJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEaKIMH MPUCOEAUHEHHUs (TaJIOrT€HUPOBAHUE,
TUAPUPOBAaHUE, TUApATalus, TUIPOraJlOTeHUPOBAaHUE) KaK CIIOCO0 MOMyYeHUS
IIOJINMEPOB M JAPYrUX MOJE3HBIX MPOAYKTOB. Peakiuu 3amenienus. ['openue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH JJIs1 CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XuMHYECKHE CBOWCTBa OCH30JIa: pPEAKIHUH  AICKTPOPUIHLHOTO
3aMELIEHUs, MpUCOEeIUHEHUs (TUIpUpOBaHME, TajoreHupoBaHue). Peaxius
roperusi. OCOOEHHOCTH XHMHUYECKUX CBOWCTB Tonyoia. [lomyuenue OeH3omna.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB ctupona. [lonumepusanus cTHpoIa.

Crioco0bl MoTy4eHus1 ¥ IPUMEHEHUE apOMaTUUYECKUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIEHUS — HaJlU4us
TMJIPOKCOTPYNIBI, €  TaJIOTEHOBOAOPOJAMH  KaK  CIHOCOO  MOJNyYeHMS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs AeTuapaTanus. Peakuus ropeHus.
[Tomyyenune oTaHONa: peakuuss OpPOKEHUS TIUIIOKO3bI, TUApaTalus OSTHIICHA.
OTUJECHITIMKOIb U TIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, THAPOKCHIOM

HaTpusi, Opomom). [lomyuenue eHona

3.12

AJ'II))IGFI/IZ[I)I. XUMHYeCKHe CBOMCTBA NpEACIIbHBIX AJbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE PEAKIUU Ha KapOOHMJIBHYIO TpYIIYy (peakuus «cepeOpsHOro
3epKanay, B3auMoseiicteue ¢ ruapokcuaom meau (11). IMomydyenue npenenbHbIX
QJIBJICTU/IOB: OKUCIIGHHWE CIHMPTOB, THJIpaTalys aleTuieHa. AILETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn PC€aKu OKUCIICHUS all€TOHA

3.13

Kap6OHOBBIe KHUCIOThl. XHMHYECKHE CBOICTBa MMpEaACIIbHBIX OJHOOCHOBHBIX
Kap6OHOBBIX KuCI0T. OCOOEHHOCTH XUMMHUUYECKUX CBOMCTB MypaBBHHOﬁ KHUCJIOTHI.
HonyquHe OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBI)IX KHUCJIIOT: OKHCICHHUC
AJIKaHOB, AJIKCHOB, INCPBUYHBIX CIIMPTOB, AJILACTHIOB. Bricmme nIpeaACIIbHBIC U

HCIIPCACIILHBIC Kap60HOBBIC KHCJIOTBI

3.14

Cnoxubie »¢upsl u kupbl. CHocoObl TOMYyYEHUS CIOXKHBIX J(PHUPOB.
O6parumocths peaknuu dTepudukanuu. [IpuMeHeHHe CIOXHBIX 3(PUPOB B
MUIIEBOH W Map)rOMEpHOW TPOMBINUIEHHOCTH. JKUPBI Kak CIOXKHBIE 3(PUpPHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOHCTBA >KHPOB:
TUAPUPOBAaHUE, OKHCIeHHe. ['Maponus3, WM OMBIJICHHE, >KUPOB Kak CIoOco0
MIPOMBIIIJICHHOTO TIOJIYYCHHS COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICIIHNX Kap6OHOBI>IX KHUCIOT




3.15

XUMHUYECKUE CBOMCTBA TIJIIOKO3BlI: pEaKUUM C YYacTHEM CIHMPTOBBIX H
QJIBJICTUIHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAa4YECHUE B KU3HEAEATECIILHOCTU OpraHu3ma. Jlucaxapuisl: caxapos3a, MajJbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHaBIIMBAIOIIME Aucaxapuabl. [uiaponus
nucaxapunoB. [lomucaxapuabl: kpaxmani, riaukoreH. CTpoeHHe MaKpOMOJIEKYII
KpaxMaya, IJIMKOreHa U Lemnono3bl. dusnyeckue CBOMCTBA Kpaxmala u
LEJII0NIO3bl. XMMHUYECKUE CBOMCTBA KpaxMaya: THAPOIM3, KaueCTBEHHAs
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LIEJUIIOJIO3bI: TUAPOIU3, MOIyYEHUE
3¢upoB Uemwnono3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN ENK)

3.16

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKIUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHUIMH Kak IPeACTaBUTENIb apOMATHUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJIOM, okucieHue. [lomydyeHue aMHMHOB QIKWJIMPOBAHHEM aMMHakKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

3.17

AMMHOKHUCIIOTBI U O€NKHu. AMHUHOKHCIOTHI KaK aM(OTEpHBIE OpPTaHHYECKHE
coequHeHUsl. OCHOBHBIC aMHHOKHCIIOTBI, OOpasyromiue OelKku. XHUMHUYECKUE
CBOMCTBa OENKOB: THUAPONN3, NEHATYpallUs, KaYeCTBCHHbIE (IIBETHBHIE) PEAKIIUU

Ha Oenku

3.18

CrpoeHne u CTPYKTypa HOJUMEPOB. 3aBUCUMOCTb CBOMICTB IOJIMMEPOB OT
cTpoeHHus: MoiieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHHUS BBICOKOMOJEKYJISPHBIX
COEAMHEHUI: peakuuyu MOoJIMMEepHU3alliid U NoJduKoHJeHcaruu. Knaccudukarys

BOJIOKOH

3.19

Nnentudukanus opraHnueckux coenHeHui. Perenue sxcrnepuMeHTaaIbHbIX

3a1a4 Ha pacCliO3HaBaHUEC OPraHNYCCKHUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKIY KilaCCaMU OPraHNu4YCCKUX Coe)II/IHeHI/Iﬁ

XUMUS U )KU3Hb

4.1

XuMmus B TOBcenHEBHOHM xwu3Hu. [lpaBuna OGe3zomacHON paboOTBl C €IKUMH,

TOpHOYMMU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOI XUMHUH

4.2

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITLCKOE XO3SMCTBO. XUMUSA B
MIPOMBIIUIEHHOCTH. XUMHS M SHEPreTHKa: MPUPOIHBIA M MOMYTHBIA HeTAHOM
rasbl, X COCTaB U ucnoib3oBaHue. CoctaB HedpTH U e€ nepepaboTka (IPUPOIHbIE

VCTOYHUKH YTJIEBOIOPOJIOB)

4.3

XUMUA W IKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH Cpelbl U €ro
nocnenctsus. Oxpana rugpocdepsl, MOUYBBI, atMocdepsl, GIopbl U (GayHbl OT
XUMHYecKoro 3arpsisHeHus. IIpobrema oOTXO0Z0B M MOOOYHBIX TPOIYKTOB.

AJ'IBTCpHaTI/IBHBIe HNCTOYHHKHU SHEPIrUu




O6H_II/I€ MNpEACTABICHUA O IPOMBIIIICHHBIX crocobax IMOJIYYCHHUSA XHUMHNYCCKHUX

BEIIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u

4.4 nBetHas ~ Metawuryprus.  CTeko M CWIMKaTHash  MPOMBIIUIEHHOCTb.
[lpombinuienHass  opranudeckas  xumus.  ChpIpp€ 111 OpraHW4ecKou
MPOMBIIIUICHHOCTH

5 Tunsl pacu€THBIX 3a1a4
51 Pacu€rer Macchl BemecTBa MM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY
' BEILIECTBA, MAacCe MM 00BEMY OJTHOTO U3 YUaCTBYIOIUX B PEAKLIUHU BEIIECTB

5.2 Pacuérer TemoBoro a¢dekra peakunun

5.3 Pacu€tbl 00bEMHBIX OTHOIICHU I'a30B MPH XMMUYECKHX PEAKIIUAX

5.4 Pacuérel macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMH, €CIIN

' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacu€rel MmaccoBO# 1M 00bEMHO 0IM BBIXO/A MIPOYKTa PEAKLUH OT
' TEOPETHYECKH BO3MOKHOTO
Pacuérel macchl (00bEMa, KOJIMUECTBA BELIECTBA) IPOYKTa PEAKIIUH, €CIIH OJTHO

5.6 U3 BEIECTB JIaHO B BUJIE PACTBOPA C ONPEASIEHHON MacCcOBO Jonei
PacTBOPEHHOIO BEIlleCTBa

57 Pacu€Thl ¢ MCHOIb30BaHUEM MOHATHH «MaccoBast 0JIT», «MOJISIpHAs

' KOHIICHTPALUS», «PACTBOPUMOCTBY
HaxoxxaeHune MoaekyasipHOi (popMysbl OpraHu4ecKOro BEeLIeCTBa MO €ro
5.8 TUTOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIIUX B €r0 COCTAB, HIIU 110

IPOAYKTaM CrOpaHus
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