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MNOSICHUTEJIBHAS 3AITUCKA

Pabouvas mporpamma 1Mo XMMHM Ha YpOBHE CpeAHero oduiero odpa3zoBaHus pa3paboTaHa Ha
ocHoBe DenepanpHoro 3akona or 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHWI K pe3ylbTataM OCBOCHHS deaepalbHOW  00pa3oBaTeIbHON
nporpamMmMbl cpeanero obmero oopazoanusa(P@OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBEHHOM oOpazoBarenbHoM crapaapre COO, c¢ yuérom Konuenmum mpernogaBaHus
yuebHoro mpeamera «Xumus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuon no 2025 ropa» (Pacnopsokenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

X¥MHUS HA YPOBHE YTIyOIEHHOTO N3YYEHHUS 3aHUMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4gHOro oOpa3zoBaHusi yuamuxcs 10—11 kmacco. M3ydyeHwe mnpemmera, peaau3yeMoe B
ycIoBUsAX MU GEpeHIIMPOBAHHOTO, MPOQPWIBHOTO  OOYYCHHs, TPU3BAHO  OOECIECYUTh
0011e00pa3oBaTeIbHYI0 U OOIICKYIBTYPHYIO TTOJTOTOBKY BBITYCKHUKOB IITKOJIBI, HEOOXOIUMYIO
JUISL aJanTalii UX K OBICTPO MEHSIIONIMMCSI YCJIOBUSM JKU3HM B COLIMYME, a Takxke s
MPOJOHKEHUSI O0yYEHHS B OpraHu3alugax NpodeccuoHanbsHOro 00pa3oBaHus, B KOTOPBIX XUMUS
SBIISICTCS. OJTHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mporpamme mO XMUMHM HazHau€HHWE TpeAMeTa «XUMHS» IOJydaeT IOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomojarammumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, CoAepKaHus, Pe3yIbTaTOB 00yueHUsl U TPEOOBAHUN K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOUIUME BBIMOJIHSIEMbIC
IPOTPAMMOI1 110 XUMHH () YHKIIHU:

o nH(OPMALIMOHHO-METOIUYECKasl, peaau3alus KOTOpOW oOecrneunBaeT MOIyYeHHe
NPECTaBICHUS O IIeNSX, COACPIKaHUM, OOIIel cTpaTernd OOy4YeHHs, BOCITUTAHUS M PA3BUTHSA
00y4aroIuXxcs CpeCTBAMHU MPEIMETa, U3y4aeMOro B paMKax KOHKPETHOTO MPOQHIIS;

o OpPraHU3alMOHHO-TUIAHUPYIOIAsi,  KOTOpas  IpelycMaTpuUBaeT  ONpeAcIICHHE:
INPUHIIMIIOB CTPYKTYPUPOBAHMSI M TIOCJIEIOBATEIILHOCTH M3y4eHUs ydyeOHOro marepuana,
KOJINYECTBEHHBIX M KAayeCTBEHHBIX €ro XapaKTepUCTUK; TOAXOJ0B K (OPMHUPOBAHUIO
CoJIepKaTeIbHON OCHOBBI KOHTPOJIS U OLEHKHU 00pa30BaTEIbHBIX JTOCTHKEHUI 00Yy4aroIuXcs B
paMKax UTOTOBOM aTTecTalyy B (POpME €MHOTO TOCYIapCTBEHHOTO IK3aMeHa M0 XHMHH.

[Tporpamma a5t yriyOGnE€HHOTO N3yUEHUS] XUMHH:

o yCTaHABJIMBAET HHBAPHAHTHOE MIPEMETHOE COJIEpKAHNE, 00s3aTeIbHOE ISl H3yUCHUS
B paMKax OT/EJIbHBIX IpoQuiIe, mpegycMaTpuBaeT paciupeesieHle U CTPYKTYpUPOBaHHUE €ro 1o
KJIaccaM, OCHOBHBIM COJIepKaTelbHBIM JIMHUAM/pa3ziesaM Kypca;

. IaéT MpUMEpHOEe pacrpeseseHne yueOHOro BpeMeHHU, peKOMEHIyeMOro JUIsl U3y4eHUs
OTJIENbHBIX TEM;

. npeularaeT MPUMEPHYIO I0CIIEA0BAaTeIbHOCT, H3YYEHHUs y4eOHOro Marepuana ¢
y4€TOM JIOTUKH TIOCTPOCHHUS Kypca, BHYTPHUIIPEIMETHBIX U MEKIPEIMETHBIX CBSI3€H;

. Ia€T METOJUYECKYI0 HMHTEpIpeTaluio [eled M 3agady M3ydyeHus IpeaMera Ha
YIIIYONEHHOM YpPOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CHUCTEME CPETHETO OOIIero
0o0pa3oBaHUs, CONEPKATEIPHOW XapaKTEPUCTUKHA I[UIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTeNbHONW MpOrpaMMbl CpeAHEro oomero obpa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), @ TAKXKE C YUETOM OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHBIX
JIEHCTBUI 00YYaIOIIerocsi 0 OCBOCHUIO COACPIKAHUS MPEMETA.

[To BceM Ha3BaHHBIM MO3HIIMSAM B MPOTPaMMe 110 XHMHUHU TIPEIYCMOTPEHA IPEEMCTBEHHOCTD C
o0y4yeHHeM XMMHH Ha YpOBHE OCHOBHOI'O 00IIero oopa3oBaHus. 3a mpeaesaMyd YCTaHOBIEHHOU
IpOTrpaMMOil 10 XUMHUH 0053aTeNbHOM (MHBApUAHTHOM) COCTAaBIAIOLICH coepkaHUs yueOHOro



npeamera «XUMHUsS» 0CTaéTcsi BO3MOXKHOCTh BRIOOpA €ro BapuaTHUBHON COCTAaBIIAIONICH, KOTOpast
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUU C HAIIPABJICHUEM KOHKPETHOTO Mpoduiis 00ydeHusl.

B cooTtBerctBuU ¢ KoHUENTYyanbHbIMU MOJ0XKeHUAMU PI'OC COO 0 Ha3HAYECHUU MPEIMETOB
0a30BOro M yrayon€HHOTO ypoBHEH B cucteme auddepeHIIMpOBaHHOTO OOYYEHHsS Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHMS XUMHS Ha YPOBHE YIIyOJIEHHOTO H3Yy4eHHUS HAlpaBieH Ha
peaIu3alyi0 IPEEMCTBEHHOCTH € MOCIHEAYIOIIMM  JOTallOM  IIOJY4YEHHMS XUMHUYECKOIO
o0pa3oBaHUsl B paMKaX HW3Y4EHUS CIELUAIbHBIX €CTECTBEHHO-HAYyYHbIX M XUMHUYECKUX
JUCLMIUIMH B By3aX M OpraHM3alusix cpeHero npodeccuoHalibHoro oopasosanus. B aToii cBs3u
U3Y4YEHUE TpeAMeTa «XUMHUSA» OpPHUEHTHPOBAHO IPEUMYLIECTBEHHO Ha pacIIUpEeHUE U
yIIIyONIeHHE TEOPETHYECKOW M MPAKTHYECKOW IMOJATOTOBKH OOYYarONMXCs, BBIOPABIINX
onpenenéHHbId Mpopmwib 00yuyeHHs, B TOM YUCIIE ¢ NePCHEKTUBON MOCIEIYIOLIEro MOIy4eHHUs
XMMHYECKOTro 00pa3oBaHus B OpraHu3anusax npodeccuonanbHoro oopaszosanus. Hapsaay ¢ atum,
B cBere TpeboBanuii @I'OC COO K TUlaHUpPYeMBIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHONW MPOTrpaMMBbl CpeaHEero odmiero oOpa3oBaHusl M3ydeHUE MpeaMeTa «XUMHD)
OPUEHTHPOBAHO TaKX€ Ha pellIeHUEe 3a/1a4 BOCIIMTAHUS U COLIMAIBbHOTO Pa3BUTUS 00yUaroIuXcs,
Ha (OpPMUPOBAaHUE Y HUX OOLEHMHTEIEKTyalbHbIX YMEHUH, YMEHUH pallMOHAIN3aLUU Y4eOHOTro
TpyAa ©  OOOOHIEHHBIX CHOCOOOB  JIEATENIBHOCTH, MMEIOLIMX  MEXIUCLUIUTMHAPHBIM,
HAJIIPEIMETHBIN XapaKTep.

CocraBisitollMMHU  TIpeAMeTa «XUMHUS» Ha YpPOBHE YINIYOJIEHHOTO HU3YYEHHUs SBISIOTCS
yrinyonéHuble Kypebl — «Opranudeckas XuMus» U «OOmas 1 Heopranudeckas xumus». Ilpu
OIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3allid COJEp)KaHUs 3TUX KYpCcOB B
IporpaMMme Mo XMMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®PI'OC COO o paznuuusx 0a30BOro u
yriayO0nEHHOIO YPOBHEHW U3yUEHUSI IPEAMETA.

OcHoBy cozep:xanus KypcoB «Opranndeckas Xumusi» U «OO011as 1 HEOpraHu4YecKas XUMUs»
COCTaBJIIET COBOKYITHOCTh IPEAMETHBIX 3HAHUN M YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO
U3Y4YEHUsd IpeaMeTa. ITa CUCTEMAa 3HAHUU IOJIydyaeT ONpEeIesIEHHOE TEOpEeTUUYECKOoe
JIOTIOJTHEHHE,  TIO3BOJISIIOIEE  OCO3HAHHO  OCBOWTH  CYIIECTBEHHO  Oonmpmmii  00BEM
¢axTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM YpOBHE M3Yy4eHUs MpeaMeTa oOecrieueHa
BO3MOXKHOCTh 3HAUUTEIBHOIO YBEIMUYEHHs 00bEMa 3HAHUH O XMMHUYECKHX DJIEMEHTaxX |
CBOICTBaX MX COEAMHEHUN HAa OCHOBE PACHIMPEHUS U YIIyOJeHHs MPEJCTaBIECHUN O CTPOECHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS pEaKlUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHue nepruoauveckoro 3akoHa u
[lepuonuueckoil  cucTeMbl ~XMMHUYECKHMX  DJEMEHTOB  0a3MpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKask CBsI3b OOBACHSAETCS C
TOYKHM 3PEHHS] SHEPreTHUECKUX W3MEHEHUN Npu e€ o0pa3oBaHUU U pa3pyLICHUH, a TaKXKe C
TOYKH 3peHUs MeXaHU3MOB e€ oOpa3oBaHus. l3yueHue THUIOB peaKIMi JIOTOIHACTCS
(dopmMHpoBaHHEM NPEACTaBICHUN 00 IEKTPOXMMUYECKHUX MPOIleccax U 3JIEKTPOJIU3E PACILUIaBOB
W pACTBOPOB BEIIECTB. B Kypce OpraHM4YecKo XWUMHHM MpPU PACCMOTPEHUH PEAKIHOHHOU
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss 0co00e BHUMaHUE BOIIpocaM 00 3JIEKTPOHHBIX 3PQeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peaKLuil.

Ocoboe 3HaueHUEe HMEET TO, YTO Ha COAEpP)KaHHUE KYpPCOB XHMHUH YIIyOJIEHHOTO YpOBHS
U3YYEHHUs U1 KJIAcCOB oOmpeenéHHOro npoduis (riaBHbIM 00pa3oM Ha HX CTPYKTYpYy H
XapakTep JONOJHEHUH K o0Iel cucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEXHbIE
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM NpeAMeTa s KIacCOB XHMHKO-(PH3UYECKOTro
npodwis 00JbIIOe 3HAYEHHE OYAYT UMETh 3JIEMEHTHI y4eOHOro MaTepHasia Mo oOel XUMHH.
[Ipu u3yyeHum mnpenMera B JaHHOM ciydae akKIEHT OyJaeT cjaeilaH Ha OOUIHOCTh METOJI0B
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPHI B XMMHH U B (DU3HKE: aTOMHO-MOJIEKYJISIpHAsI TEOpHUs



(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MacChl W OSHEPrHH, 3aKOHBI
TEPMOJAMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIEHUS O CTPOCHUH BEIIECTB U APYTOE.

B To ke BpeMs B coaep)kKaHMM IpeaMeTa Ui KJIacCOB XMMHKO-OMOJIOTHYECKOro mpodus
00N yAETbHBIA Bec OyleT UMETh OpraHuyecKas XuMmus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /7151 60siee 00CTOSATEILHOTO PACCMOTPEHHSI XUMHUECKOW OPraHMU3aluH KIETKH KaK
OMOJIOTUYECKOH CHUCTEMBI, B COCTaB KOTOPOW BXOZST, K IpPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JMMUJbL, OEJKH, YIJIeBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. [Ipu stom
3HAHUS O COCTaBE M CBOWCTBAxX NpPEJCTaBUTENIC OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIS M3YUEHHS CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, TTHILEBAPEHUSL.

B mrane ¢popmMupoBaHus OCHOB HAYYHOTO MUPOBO33PEHHUSI, OCBOCHHUS OOIIEHAYYHBIX METO/IOB
MO3HAHUS W ONbITa MPAKTUYECKOTO NPUMEHEHUS HAy4YHBIX 3HAHUW H3y4yeHHe IpeaMera
«Xumus» Ha yYrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C y4eOHBIMU
npeaMeTaMu, BXOISIIIMMHU B COCTaB MIPEIMETHBIX o0nacTeil «EcTecTBeHHO-HAayYHbIE TPEAMETHI»,
«Matemaruka 1 uHpopMaTuka» 1 «PyccKuil sI3bIK U JIUTEPATYypay.

[Ipu wm3ydenun ydeOHOro mpenMera «XUMHs» Ha YIIIYyOJIEHHOM YpOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero ooOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeid
MEPBOCTENEHHONW 3HAYMMOCTH SIBIsieTCd (OPMUPOBAHHE OCHOB HAyKM XHMHH KakK O0JIacTh
COBPEMEHHOI'0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITEIbHOCTH YEJIOBEKa U OJHOI0 U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Perienue 3Toil 3anaun Ha yriayOn€HHOM YPOBHE M3yu€HUS
npeaMeTa mpearnoaraeT peajn3auio Takux enei, Kak:

o (dbopMHUpOBaHKE TIPEICTABICHUI: 0 MATEPHATILHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSX
U TO03HABAEMOCTH SIBIICHUU MPHUPOABI, O MECTE XMMHUU B CHUCTEME €CTECTBEHHBIX HayK U €&
BeJyllell pojiu B 00ECIEUEHUH YCTOMYMBOIO Pa3BUTHUSl YEJIOBEUYECTBA: B PEIICHUU MpodiieM
HKOJIOTMYECKOM, SHEPreTUUECKON U MUIIEBONW 0E€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/ITaHUU
HOBBIX MAaTepUAOB, HOBBIX HCTOYHHUKOB OJHEPrHH, B OO0ECIEUEHUU PALHUOHAIBHOTO
MPUPOIONIONIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYphl UeJIOBEKa, a TAKKE
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M IPHPOTHON CPEIE;

o OCBOEHME CHCTEMbl 3HAHUM, JIeXKAallUX B OCHOBE XHUMHUYECKOW COCTABIIAIOILEN
€CTECTBEHHO-HAYyYHOU KapTHHBI MHpa: PyHJaMEHTAJIbHBIX NOHATUN, 3aKOHOB U TEOPUH XUMHUH,
COBPEMEHHBIX IPEACTABICHUI O CTPOCHUHU BEILECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-
MOJIEKYJISIDHOM, HAJIMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX
IIPOTEKAaHNUs XUMHUYECKHX PEaKLUMi, O XMMHMUYECKOM DPaBHOBECHM, PAacTBOPaX U IUCIEPCHBIX
CUCTEMaXx, 00 OOIMX HAYYHBIX MPUHIUIAX XUMHUYECKOTO MPOU3BOJCTBA;

o ¢dopmupoBaHHe Yy OOYyYarOIIMXCSl OCO3HAHHOIO TIOHUMaHHUA BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHUYECKHX 3HAHUU NIl OOBSICHEHUS KIIIOYEBBIX HJEH M NMPoOJIeM COBPEMEHHOM
XUMHUH, A7 OOBSACHEHUS M TNPOTHO3UPOBAHUS SIBICHUN, HMMEIOIIUX €CTECTBEHHO-HAYYHYIO
HOPUPOY; TPAMOTHOTO PELIeHUs MPoOJIeM, CBI3aHHBIX C XMMHUEH, IPOrHO3UPOBAHMS, aHAIU3a U
OLIEHKU C MO3MLUH 3KOJIOTHYECKOi 6e30MMacHOCTH MOCIeICTBII OBITOBOM M MPOM3BOACTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBS3aHHOM C XHWMHUYECKUM IPOU3BOJCTBOM, HCIIOJIb30BAHUEM U
nepepadoTKOM BEIIECTB;

o yrayOjeHue MNpeACcTaBIeHUN O Hay4YHBIX METOJaX I103HaHUs, HEOOXOAUMBIX MJIs
NpUOOpEeTEeHUs] YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB U O0BSCHEHUS! XUMUYECKUX SIBIICHUH,
MMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOH EATEIBHOCTH U MIOBCEAHEBHOM XKU3HU.

B maHe peanuzanuu MEepBOOYEPETHBIX BOCIHMTATENBHBIX W Pa3BUBAIOMIMX (DYHKIUIA
LEJIOCTHOW CHCTEMBI CpeHEro o0Iiero oO0pa3oBaHMsS NpPU H3YyYEHUU MpenMera «XUMHUS» Ha
yrIyOoJIEHHOM ypOBHE 0COOYIO aKTyalbHOCTh TPHOOPETAIOT TaKKUE 1IN U 3a/1a4H, KaK:



o BOCIHUTaHHE YOEKIAEHHOCTH B IO3HABAEMOCTU SIBJICHUN NPUPOJBI, YBAKEHHUS K
MPOLIECCY TBOpPYECTBA B OOJACTH TEOPETUYECKUX W TMPUKIAJHBIX HCCIEIOBAHUM B XHUMHUH,
dbopMUpOBaHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

o pa3BUTHE MOTHBALMU K OOYYEHMIO U MO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHHS OOIICUYEIOBEUECKUX [IEHHOCTEH;

o pa3BUTHE I[IO3HABATENbHBIX HMHTEPECOB, MHTEUIEKTYAJIbHBIX M  TBOPYECKHX
crocoOHOCTEN  oOydarommxcsi, (GOPMUPOBAHHWE Yy HHUX CO3HATEIILHOTO OTHONICHUS K
caMo00pa3oBaHUI0O W HENpPEephIBHOMY  O0pa30BaHMIO KAk  YCJIOBHIO  YCHEIIHOM
npodecCuoHaNbHOM W OOIIECTBEHHOM NEeATENIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO U TOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

o ¢dbopMUpOBaHHE YMEHUN U HABBIKOB Pa3yMHOI0 MPHUPOIONOIb30BAHUS, PAa3BUTHE
OKOJIOTMYECKON KYJIBTYphl, MPHOOPETEHUE OIMbITa OOIIECTBEHHO-TIOJIC3HOW 3KOJIOTHYECKON
NeSITETbHOCTH.

OO01iee 4MCIO 4YacoB, MPEAYCMOTPEHHBIX ISl M3YYCHHsS] XUMHUHM Ha YIIIyOJIEHHOM YpOBHE
cpennero obmero obOpaszoBanus, coctaBiseT 204 gacoB: B 10 xmacce — 102 gaca (3 4gaca B
Hezeno), B 11 kiacce — 102 yaca (3 yaca B Hezemo).



COJAEP)KAHUE OBbYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[Ipeamer u 3HaYCHHE OPTaHUMYECKOW XMMHHU, MIPEJCTABICHUE O MHOTO00Pa3HH OpraHMYECKUX
COCTUHEHUN.

DJEeKTPOHHOE CTPOEHHE aTOMa YIJIepo/a: OCHOBHOE U BO30YKAEHHOE COCTOsIHMSL. BaneHTHble
BO3MO)KHOCTH aToMa yIjepoja. XUMHUYECKas CBSA3b B OPraHUYECKUX COCAVHECHMSX. Tumbl
ruOpuIu3au aTOMHBIX opOuTaneil yriepoaa. MexaHu3mbl 00pa30BaHUSI KOBAIEHTHOM CBS3U
(oOMEeHHBI M JOHOPHO-AKIENTOPHBIN). THIBI MEepeKphIBaHUS aTOMHBIX OpOWUTaled, G- U T-
cBsa3u. OnuHapHas, ABOWHAs W TpouHas cBs3b. CrocoObl pa3pbiBa CBS3CH B MOJICKYJIAx
opranunyeckux euects. [loHsTHe 0 cBOOOAHOM pajnukaie, Hykjaeopuie U 3IeKTpoduie.

Teopuss crTpoeHuss opraHudeckux coequHeHuit A.M. bByriaepoBa M COBpeMEHHbIE
IIPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAU€HNUE TEOPUU CTPOEHHUS OPTraHUYECKUX COEAUHEHUM.
MornekynsipHble U CTpYKTypHbIe (popMyinbl. CTpyKTypHblE (OPMYNbl pa3lIU4YHbIX BHUJIOB:
pa3BEépHyTas, COKpall€HHas, ckejneTHas. M3omepus. Buasl H30Mepuu: CTpPYKTypHas,
IPOCTPAHCTBEHHAs. JJNEKTPOHHBIE 3(P(PEKTHl B MOJEKYIaxX OpPraHMYeCKHX COCIWHEHHN
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBiaenue o kiaaccuuKaluy opraHudeckux BemiecTB. [loHsaTHE O (QyHKIMOHAIBHON
rpynne. I'omonorus. I'omonornueckue panel. Cucremarnueckas HOMEHKIIATypa OpraHU4eCKHX
coenuuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcoOenHocTH u KIaccuukanus OpraHUYECKUX peaxiuii. OxucIuTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPraHU4ECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX INPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYecKUX BELIECTB W MaTepuajaMy Ha MX OCHOBE, OMBITHI MO MPEBPALICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IUIaBJIeHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHHUE MOJEIIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yraesoaopoasl.

Ankanbl. ['omonoruueckuit psij ankaHoB, oOmias ¢opmysa, HOMEHKIATypa U H30MEpHS.
DNIEeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKAaHOB, SP -THOPHIM3AIMS aTOMHBIX
opburaneit yrieposa, 6-cBs3b. GU3HMUECKUE CBOICTBA AIIKAHOB.

XVMMHYECKHE CBOMCTBA AJKaHOB: PEAKIMM 3aMEIICHUs, M30MEpPHU3aluu, ACTUIAPUPOBAHMUS,
LIUKIU3alluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl OTydeHUs U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. OOmas ¢opmyna, HOMEHKIaTypa U u3zomepus. OCOOEHHOCTH CTPOEHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) M OOBIYHBIX (LIMKIJIONEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOTy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

AnkeHbl. 'oMonorndeckuil psij ajakeHoB, oOmiast GopMyna, HOMEHKIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKEHOB, sz-m6pmm3auml aTOMHBIX opOuTanei
yriaepoja, o- u n-cBsizu. CTpyKTypHas u reoMerpuyueckas (Iiuc-Tpanc-) nzomepus. dOusnueckue
CBOICTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKIUHM MPUCOCIUHEHUS, 3aMEUIEHUS B O-
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KadecTBeHHBIE peakIuy Ha 1BOIHYIO CBsI3b. CIOCOOBI MOTYUYEHHUS M IPUMEHEHHE aIKEHOB.



AJKasveHBl. Knaccugukanus AJIKaJUCHOB (conpsiKEHHBIE, U30JIMPOBaHHbIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOMCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoeaunenue. Ilonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObI nostyyeHus 1 IPUMEHEHNE alIKaJUEHOB.

Ankunbl. ['oMosornyeckuil psii ankuHOB, o0mas (opmysa, HOMEHKIATypa U H30MEpHsl.
DJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJIKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMepHU3aluu, okucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOHHYIO CBs3b. KauecTBeHHBIE peaklUM Ha TPOHHYIO CBs3b. CrocOOBI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomarndeckue yrieBoaopoabl (apeHsl). ['oMonoruueckuid psj apeHoB, obmas dopmya,
HOMEHKJIaTypa M U3oMepusi. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJbl OeH30Ia.
dusnueckue cBoilcTBa apeHOB. XMMHYECKHE CBOMCTBA OEH30/Ia M €ro rOMOJIOTOB: PEaKIUU
3aMeIIeHus B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKIUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE HA MpUMEpE aJIKWIbHBIX PaJUKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHPOJIA.
[Tonmumepuszamuss  ctuposna. CrnocoObl  HOMyYeHUS W NPUMEHEHHE  apOMaTHUYECKUX
YIJIEBOIOPOIOB.

[Tpuponusiii ras. [lonyrHeie HedTsHbIE Ta3bl. HedTh u e€ npoucxoxaenue. KameHHsli yrosp
U TOpoayKThl ero mnepepaboTku. CrocoObl mnepepaboTKH HEPTHU: MEpPeroHka, KPEeKUHT
(TepMHUYECKHiA, KaTAIUTHIECKUH), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
IPUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eneTnueckas cBI3b MEXAY pa3IMUHBIMU KJIACCAMM YTJIEBOI0PO/IOB.

OJEeKTPOHHOE CTPOEHHUE TaJOreHIIPOU3BOAHBIX YIJIEBOJAOPOAOB. Peakuun 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIly, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHOUPTOBOrO pacTtBopa MEnouyd. BzaumopeiicTBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LIHMHKOM. IIoHATHE O MeTaloOpraHM4ecKuX COECIUHEHUSX.
Vcnonb30BaHue TalOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCrepuMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBpaIlleHUii: u3ydeHne pUu3n4eckux
CBOWCTB yTIJI€BOJOPOAOB (PacCTBOPUMOCTH), KAUECTBEHHBIX PEaKIUil yriieBOIOPOIOB PA3INYHBIX
KjJaccoB (oOecrBeynBaHHEe OpPOMHOM WM HMOAHOM BOJABI, pacTBOpa MEpMaHraHaTa Kaius,
B3aUMOJICHCTBUE alleTUJIEHA C aMMHA4YHBIM pPacTBOPOM oOkcuaa cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YriiepoJa U BOAOPOJAa B OpPraHMYECKUX BEUIECTBAX, IMOJyYEHUE HTHIIEHA U
U3y4eHHE €ro CBOICTB, O3HaKomiieHHEe ¢ Koyutekuuamu «Hedptb» n «Yroas», ¢ obpazuamu
IUIACTMAcC, KAay4yKOB M  DPE3UHBl, MOJCIMPOBAHUE  MOJEKYJ]  YIJIEBOJAOPOIAOB U
raJIOTeHIIPOU3BOIHBIX YTJI€BOOPO/IOB.

Kucaopoacoaep:xaume oprannyeckme coeiMHeHUs.

ITpenenbHble OHOATOMHBIE CIUPTHL. CTpOEHUE MOJIEKYII (HAa IPUMEPE METAHOJIA U 3TAHOJIA).
['omonoruueckuit psana, obmas Qopmyna, H30Mepusi, HOMEHKJIAaTypa U KJIACCH(pHUKAIMAL.
@duznyeckue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHUPTOB. BOJOponHBIE CBS3U MEXKAY
MOJIEKYJIaMH  CHUPTOB. XHUMHYECKHE CBOICTBAa: peaklUWUd 3aMelIeHHs, Jerujparaiu,
OKHCJIEHHUS, B3aUMOJIEHCTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHONIA M METaHOJa Ha OpraHU3M YeJOoBeEKa.
CrniocoOblI NosTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (PU3NYECKMX UM XUMHYECKHUX
CBOMCTB.

MHoOroatoMHbl€ CHMPTBl — OSTWICHIVIMKOAb W INHLIEpUH. PU3MUECKHME M XMMHUYECKHE
CBOMCTBA: pEaKLUMM 3aMEUICHUs, B3aUMOJIEUCTBUE C OPraHMYECKUMU M HEOPraHM4YECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusl Ha MHOTOaTOMHbIe cnupThl. [IpencraBienue o MexaHusme
peakiuii HykiieopuIbHOTO 3ameneHus. JleiicTBre Ha opraHu3M 4yenoBeka. CrocoObl MoTydeHust
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTtpoeHue MOJIEKYNbl, B3aUMHOE BIUSHUE THAPOKCOTPYHIBI U OEH30JBHOrO sijpa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUUYECKHX CBOMCTB ¢eHosa. KauecTBeHHBIS
peakimu Ha Qeron. TokcmuHocTh (enona. CrocoObl MonydeHHss W MpUMEHEHHE (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbIe COeIMHEHUS — abJAECTHAbI U KETOHBL. DIIEKTPOHHOE CTPOEHUE KapOOHUIBHOMN
rpynnbl. ['omonorudeckue psiabl anbIerHIOB U KETOHOB, oO0mas Qopmyna, uzomepus u
HOMEHKJaTypa. ®du3nueckue CBOWCTBA abJIETUI0OB U KETOHOB. XHMHYECKHE CBOMCTBA
aIbJIETU/IOB M KETOHOB: pPEaKIUM MNpucoequHeHus. OKHCIEHUE albJerujioB, KaueCTBEHHbBIE
peakiuu Ha anbaeruabl. CocoObl MOMydyeHus: U MPUMEHEHHUE albIeTUI0B U KETOHOB.

OOHOOCHOBHBIE TIpeneibHble KapOOHOBbIE KHUCIOTHI. OCOOCHHOCTH CTPOEHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKIarypa. (DPHU3MYECKHE CBOHCTBA OJHOOCHOBHBIX
IpeleibHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBS3M MEXAY MOJIEKYyJIaMH KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOWMCTBA: KHCIIOTHBIE CBOMCTBA, peakiusi dTepudUKaIUH, PEaKiuu C
y4acTUEM YTIIEBOJOPOIHOrO pagukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KuUCTOTHI. [loHsATHE
0 IIPOU3BOJHBIX KAPOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCHOT. IlperncraBuTenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONE8As, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxnbie 3¢upsl. 'omomoruueckuit psa, oodmas ¢opmysa, U30MEepUs U HOMEHKIIATypa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIENOYHON Cpele.

XKupsl. Crpoenue, (usnyeckre U XMMHUYECKHE CBOMCTBA XKMPOB: THAPOJIM3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COJAEPKAIIMX OCTATKH HETIPEAETbHBIX KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBp11a Kak COM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JIeHCTBHE.

OOmast  xapaktepucTtuka yrieBonoB. Kiaccudukanus yriaeBogoB (MOHO-, 1U- U
noyicaxapuasl). MoHOcaxapuabl: TJIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpuOo3a.
®dusnyeckue CBOWCTBA M HaxoxkJaeHWe B mnpupoxae. dDorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CIHPTOBBIX MW  aNbJETMJAHONW TpYII, CHOUPTOBOE H
MOJIOYHOKHCIIOe OpokeHue. IIpuMeHeHHe TIUIIOKO3bl, €€ 3HAaYeHHE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTaHaBIUBaloUe aucaxapuiel. ['maponus nucaxapuaoB. Haxoxnaenue B mpupone u
npuMmeHeHue. [lonmcaxapuapl: Kpaxmall, INIMKOTEH U Leunoio3a. CTpoeHHE MaKpOMOJEKYI
Kpaxmaja, TJIMKOI€Ha WU LeJuItoyo3pl. (PDu3nueckue CBOMCTBA Kpaxmajga M ILEJIIH0JI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIW3, KAaYEeCTBEHHAs PEakKIus C HMOJOM. XHUMHUYECKHE
CBOICTBa 1EJUTIOI03bI: TUAPOIIN3, MOTydeHHE YPUPOB LEeTI003bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

OKCHEpUMEHTAJILHBIE METOJbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: PAacCTBOPUMOCTh
pa3IMyYHbIX CHHPTOB B BOJE, B3aMMOJEWUCTBHE 3TAHOJNA C HATPUEM, OKHUCIIEHHE 3TUIIOBOTO



CIIUpTa B aJbBJIETHU]l HAa PACKAIIEHHOM MEAHOM MPOBOJIOKE, OKHUCJIEHHUE HTUJIOBOTO CIHPTA
JUXPOMATOM Kajusi (BO3MOXKHO MCIIOJIb30BAaHUE BUEOMATEPHUATIOB), KAUECTBEHHBIE PEAKIIMU HA
anpaeruibl (¢ ruapokcuaoM nuammuncepeopa(l) u ruapoxkcunom meau(ll)), peakuus rinunepuna
¢ ruapokcuaoM Meau(ll), xumMmuyeckue cBoCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBUE
pacTBopa TioKo3bl ¢ TuapokcuaoM meau(ll), B3aumomeicTBue Kpaxmana C HMOJIOM, PEIICHHE
AKCIIEPUMEHTABHBIX 33724 10 TeMaM «CriupThl U heHoIbD, «KapOoHoBbIe KUCTOTHI. CII0XKHBIE
UPBD».

A3oTcoaeprkaiiye OpraHnyeckue coeIuHeHus.

AMWHBI — OpraHUYeCcKHe MPOU3BOIHbIE aMMuaka. Kinaccudukaius aMruHOB: aindaTHIeCKUe
U apOMaTUYECKHE; TICPBUYHBIC, BTOPUYHBIC U TpeTHUHbIe. CTpOCHHE MOJIEKYJ, o0IIasi popmyIa,
U30MepHsi, HOMEHKJIATypa W (PU3NYECKUE CBOWCTBA. XHUMHUYECKOE CBOWMCTBA amu(aTHICCKHX
aMHMHOB: OCHOBHBIE CBOMCTBa, AJIKWIMPOBAHUE, B3aUMOACHCTBUE IEPBUYHBIX aMHHOB C
a3oTucTOoM KucyioToi. Coau alnKujIaMMOHUS.

AHWIIMH — TpPEJICTaBUTENb aMUHOB apomaruueckoro psiga. CtpoeHue anuiauHa. B3ammuoe
BIIMSTHUE TPYII aTOMOB B MoJIeKyine aHuiauHa. OCOOCHHOCTH XMMHYECKUX CBOWCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHWwiMH. CrnocoObl MOMy4YeHHS U TpUMEHEHHUE aanudaTHYeCKUX
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOEH301A.

Amunokucinotel. HoMenkmarypa u uzomepus. OTaenbHbIe TPEACTABUTEIN 0-aMUHOKHUCIIOT:
TIUIUH, anaHuH. OH3MYeCcKHe CBOHCTBA aMHUHOKHCIOT. XHMMHUYECKHE CBOMCTBA aMHHOKHCIOT
KaKk aM(OTEpPHBIX OPraHUYECKUX COCIWHEHUN, PEaKIus ITOJMKOHACHCAIIMK, O0pa3oBaHUe
NEeNTUAHON CB3U. brosiornyeckoe 3HaueHne aMUHOKHUCIOT. CUHTE3 U THAPOJIU3 MENTUIOB.

benku xak npupoansie noauMepsl. [lepBuunas, BTOpuYHas U TPETUYHASL CTPYKTypa OEJIKOB.
XUMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, ACHATYpAIlUs, KAYeCTBCHHBIC PEaKIIMU Ha OCIIKH.

DKCTepUMEHTAIbHBIE METObl U3YUEHHUS BEUIECTB M UX MPEBPAIICHUIA: pacCTBOPEHHE OCIKOB B
BOJIe, JeHaTypalus OElKOB TMpU HarpeBaHWM, LBETHHIE PEAaKIMH Ha OCNKH, pelIeHHe
AKCIIEPUMEHTAJIBHBIX 337a4 10 TeMaM «A30TCOJIEpKalllMe OPraHWYECKHE COCIUHEHUS» U
«Pacno3HaBaHne OPraHUYECKUX COCTUHECHUI.

BrbicokoMosieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHbBIE TIOHSITUSL XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUW: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEINEeHb MOJMMEpPU3AIU, CpPeAHsss MoJieKynsipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIIS U TIOJTUKOHICHCAITHS.

[Tonumepusle mMatepuansl. [lnacTmaccsl (MOMUATUIIEH, MOJMUIPONUIIEH, MOJIUBUHUIXIOPU/,
MOJIMCTUPOIL, TOIMMETHIIMETAKpUIIaT, MOIUKApOOHATHI, TONUATHIeHTepedTanar). Y Tuiuzauus u
nepepaboTKa IIacTUKa.

DnacToMephl:  HATypaldbHBIM  KaydyK, CHHTETHYECKHE  Kaydyku (OyTaaueHOBBIH,
XJIOPOMPEHOBBIN, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHblE (XJIOMOK, MIEPCTh, MIENTK), MCKYCCTBEHHBIE (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tomumeps! criennanbHOTO Ha3zHaueHUs (Te(IIoH, KeBiap, JAEKTPOMPOBOISIINE TOJTHUMEDPHI,
OunopasiaraeMbie TOTUMEPHI).

OKCIEpUMEHTAIbHbIE METO/bl M3YUEHHMsI BEIIECTB M MX MPEBPALIEHUN: O3HAKOMJIEHUE C
oOpasaMu TPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAcC, KaydyKOB, peIIeHUe
AKCIIEPUMEHTAIILHBIX 3a/1a4 110 TeMe «Pacmo3HaBaHMe MIacCTMACC U BOJIOKOH.

Pacuérnpie 3amaun.

Haxoxaenne monekynspHOi (OpMyIbl OPraHMYECKOTO COEAUHEHHUS 1O MAacCOBBIM JOJSM
AJIEMEHTOB, BXOJ/SIIMX B €r0 COCTaB, HaXOXIACHUE MOJEKYJISIpHOH (OPMYIIbl OPraHUYECKOTO



coeMHEeHUsT 1o Macce (00BhEMY) MPOAYKTOB CroOpaHmMs, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) TPOYKTOB pEAKIIUY W/WUIM UCXOJHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHOUH (hOPMYIIBI
OpPTaHMYECKOTO BEHIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB WJIHM CIIOCOOOB MOJIYYCHUS,
orpeziesieHUe I0JIM BBIXOa MPOIyKTa PEeaklUy OT TEOPETHUECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMETHBIX CBsI3ed IpPU M3ydyeHUM oprannyeckol xumuu B 10 kiacce
OCYIIIECTBIISICTCS 4Yepe3 HMCIOJb30BaHHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK W
MOHSTU, TIPUHATHIX B OTJEIbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01re ecTecTBEHHO-HAYYHbIC TMOHATHUS: SIBJICHUE, HAyYHbIH (haKT, TUIIOTe3a, TEOpHs, 3aKOH,
aHanmu3, CHUHTE3, Kilaccuukauus, HaOIIOJCHUE, W3MEpPEHHEe, OSKCIEPUMEHT, MOJelb,
MOJICIINPOBAHUE.

®uznkKa: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJla, SHEPTETUYECKUI YpOBEHb,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHME BEILECTBAa, (PM3WYECKUE BEIUYUHBI, €AMHHIIBI
U3MEpPEHUsi, CKOPOCTb, IHEPTHUS, Macca.

buonorus: kineTka, OpraHW3M, 3KOCHCTEeMa, Omocdepa, MeTadOIU3M, HACIEICTBEHHOCT,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUIT MUTaHUSA, OpOXEeHUE, (POTOCHHTE3, JbIXaHHE, OCJIKH,
YIJIEBOIbI, )KUPbI, HYKJICMHOBbBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hsie HCKOMaeMble, TOIUIHBO.

TeXHONOTHSI: TMUIIECBBIC MPOMYKTHI, OCHOBBI PAllMOHAIBHOTO THTAHUS, MOIOIIUE CPEIICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX snep. XUMHUECKHN 31eMeHT. M3oromnsl. CTpoeHHE 3IEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTHUECKHE YPOBHH U TOLYPOBHH. ATOMHBIE
opoutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amementsl). Pacnpenencuue
AIIEKTPOHOB IO AaTOMHBIM OpOUTAIsIM. OJEKTPOHHbIE KOHQUIYpallUM AaTOMOB JJIEMEHTOB
NEpBOr0O—4eTBEPTOTO MEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, 3JEKTPOHHBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3axkoH u Ilepmonmueckas cucrema xuMudeckux dnemeHtoB [[.U.
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBl XUMHUYECKHX
DIIEMEHTOB C COBPEMEHHOW TEOpHEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB
XMMHUYECKHX 3JE€MEHTOB M 00pa3yeMbIX UMH IMPOCTHIX M CIOXKHBIX BELIECTB MO TpynnaMm M
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMHudueckass CBsI3b. BHIBI XWMHWYECKON CBSI3W. KOBaJCHTHas, HWOHHAS, MeTaJUITMYecKas.
Mexanu3mbl 00pa30BaHUsI KOBAJIEHTHOW CBS3U: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIA. DHEprus
U JuHa cBsA3U. [loysspHOCTE, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOU CBs3U. KpaTHble
cBs3u. Bogoponnas cBsi3b. MeXMONIEKYISIpHBIE B3aUMOACHCTBUS.

BajieHTHOCTh ¥ BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIGKTPOHHON CTPYKTYPBI MOJIEKYJ
C UX TEOMETPUUYECKUM CTPOEHHEM (Ha IPUMEPE COENUHEHNI DJIEMEHTOB BTOPOIO IEPUOAA).

IIpencraBineHne O  KOMIUIEKCHBIX — coenMHeHHsX. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOPJAWHALIMOHHON XUMUHU.



BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. THUIBI KPUCTAINIMYECKUX PEMIETOK
(CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o mucnepcHbIx cuctemax. Vctunuble pacTBophl. IIpeacraBiieHue 0 KOJIJIOWIHBIX
pactBopax. CrnocoObl BbIpaKeHHs] KOHIICHTpPAIlMM pPacTBOPOB: MaccoBasi JOJs BellecTBa B
pacTBope, MOJISIpHAas ~ KOHUEHTpauus. HacellleHHble UM HEHACBIEHHBIE  PacTBOPBHL,
pactBopuMOcCTb. Kpucramuioruaparsl.

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. TpUBUAIbHBIE HAa3BaHUS
OT/JIEJIbHBIX NPEJCTABUTEICH HEOPraHUYECKHUX BELIECTB.

Knaccudukanuss XuMUUECKUX pPEaklUid B HEOPTaHMYECKOW M OPraHWYeCKOW XMMHHU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHMsI M IPEBPAIICHUS SHEPIUU NPU XUMHUECKHUX
peakuusax. TemnoBble 3 (HEeKT XUMUYECKUX peakuuil. TepMOXUMHUECKUE YPaBHEHUSI.

CKOpOCTh XUMHUYECKON peakiuy, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKkTOpoB. ['oMOreHHbIE U
rerTeporeHHele peakuuu. Katanus u karaau3aTopsl.

OO6patumMblie 1 HeoOpaTHMbIe peakluu. XUMHUYecKoe paBHOBecHe. KOoHCTaHTa XMMHYECKOTO
paBHOBecHs. PakTOpbl, BIUAIOLIIME HA IOJIOXKEHHE XMMMUYECKOIO paBHOBECHUS: TeMIlepaTypa,
JIaBJICHUE U KOHLEHTPAlMU BELIECTB, y4yacTByOUX B peakuuu. [Ipunnun Jle [laTense.

OnektponuTtnueckas aucconuanus. CunbHble U crnabble  dnekTponuthl.  CreneHb
nuccormanuu. Cpefa BOIHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, 1Iejao4yHas. BomopoaHsrii
nokazarenb (PH) pactBopa. ['maponus coneit. Peakiim nonnoro ooMeHa.

OKHMCIUTENbHO-BOCCTAaHOBUTENbHBIE  peakuuu. CreneHp okuciaeHusa. OKUCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHCIEHHST M BOCCTAHOBJICHUs. BakHeWllue OKUCIUTENIH U
BOCCTaHOBUTENU. MeTOJ] 37IeKTPOHHOT0 0anaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl HW3Y4YEHHs BELIECTB M UX [PEBpAlllEHUu: pa3ioKeHue
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUU KaTajln3aTopa, MOJEIM KPUCTALNIMYECKUX PELIETOK,
MPOBEJCHUE pEaKuii HOHHOTO OOMEHa, OIpeleJeHHe Cpelbl PACTBOPOB C IMOMOIUIBIO
MHAMKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTb XMMHMUYECKOH PEaKIUU U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemetauioB B Ilepuonnueckod cucremMe XuUMHUYECKHX dieMmeHToB JI.M.
MenzeneeBa U OCOOCHHOCTH CTpOEHUS UX aromMoB. Du3HuecKHe CBONCTBA HEMETAJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIOpoia, cepbl, hochopa u yriiepoaa).

Bonopon. Ionyuenue, ¢u3nueckue W XUMHUECKHE CBOMCTBA: peaklUM C MeTaulaMd U
HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxnaeHue B mpupoje, CHOCOObI MONydeHUs, (U3NYECKHE M XHUMUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHeHMe KHCIOPOACOAEpKAIIUE COCIUHEHUS TaJOreHOB.
JlaGopaTopHble U MPOMBIIIICHHBIE CIIOCOOBI MOTY4YEHHUs TajloreHoB. [IpuMeHeHue rajloreHoB u
UX COCIUHEHMM.

Kucnopon, o3oH. JlabopaTopHble W MNPOMBINIIEHHbIE CHOCOOBI MOJIYYEHHUS KHCIOPOJa.
Ouznyeckue U XUMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga M o030HA. OKcUAbl U
NEPOKCH/IBI.

Cepa. Haxoxnaenue B mpupoje, cocoObl MOTy4YeHUs, PU3NUECKUE U XUMHUYECKUE CBOICTBA.
Ceposogopon, cynbduasl. Oxcun cepoi(1V), okcun cepri(VI1). CepHucras u cepHasi KUCIOTHI U
ux conu. OcoOeHHOCTH CBOMCTB cepHOM KUCIOTHI. [IpriMeHeHue cepbl 1 e€ coeTuHEHU .

Azot. Haxoxaenue B npupojie, ciocoObl MoaydeHus, GU3NUecKue U XUMHUYECKHEe CBOICTBA.
Ammuak, HUTpUAbL. OKCHIIBI a30Ta. A30THCTast U a30THAs KUCIOTHI U UX colu. OCOOEHHOCTH
CBOICTB a30THOI KUCIOTHIL. [IprMeHeHue a3ora u ero coeAMHEHUH. A30THbIE YIOOPEHHUS.



®ochop. Haxoxnmenne B Tpupoje, CHOCOOBI MOTydeHUs, (PHU3NUECKHE W XUMHYECKHE
cBoiictBa. Pochunpl u ¢ochun. Oxcuasl Qocdopa, ¢ochopnas kucmora U e€ COJIH.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yr0O0peHHUS.

Yrinepon, HaxoxaeHHMe B mpupone. AuuorpomnHble Moaupukanuu. Duznyeckue U
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriepoma(ll),
okcupa yraepona(lV), yrompHas kucinora ¥ €€ coiu. AKTHBUPOBAHHBIN Yroyib, aJcopOLus.
Oymnepensl, rpadeH, yriaepogHble  HaHOTPYOku. IIpuMeHeHMe MPOCTBHIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COSAMHEHU.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl mojydeHus, (u3Hueckue U XHUMHUYECKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTA, CUIMKAThL. [IpuMeHeHne KpeMHUs U ero
coenuHeHuil. CTEKIO0, ero MoJly4eHue, BUAbI CTEKIIA.

[Tonoxxenue MetainoB B Ilepuoanueckoit cucteMe XUMHUYECKHX 31eMEHTOB. OcoOeHHOCTH
CTPOECHUS JEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. Obiue ¢puznyeckue cBOMCTBAa METAJLIOB.
[TpumeHenne MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJLJIOB.

DIEKTPOXUMHUECKUH psii HanpspKeHuH MetaiuioB. OOImue crocoObl MOTydeHUs] METalIoB:
TUAPOMETAJULYPIHUsl, MUPOMETAILUTYPIHUs, INeKTpoMeTaiTyprusi. IloHsiTue 0 KOppo3un MeTaioB.
CniocoOblI 3aIIUTHI OT KOPPO3HH.

O6mas xapakrtepuctuka MertamwnoB |A-rpynnel Ilepuonnueckoil cUCTEMbl XMMHUYECKUX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusnueckue U XUMUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUH.

Ob6mas xapakrepuctuka MeTtaisioB I|IA-rpynner [lepuoaudeckoit cucTeMbl XUMHYECKHX
DIIEMEHTOB. Maruuii W KajJblMid: TMOJNlydeHne, (U3NYECKHe W XHMHUYECKHE CBOWCTBA,
NPUMEHEHHE TPOCTHIX BEIIECTB U MX coeAMHEHUH. JKECTKOCTh BOABI M CLIOCOOBI € YCTpaHEeHHSI.

AnOMUHUER: TONydeHue, (U3MYeCKhe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE IPOCTOrO
BElIeCTBA M €ro COeAMHEHUU. AMGOTEepHbIE CBOWCTBA OKCHAAa U THAPOKCHAA aTIOMHUHUS,
TUIPOKCOKOMILJIEKCHI aJIFOMUHUS.

OOmiass xapakTepucTHka MeTauioB mnobOounbix mnoarpynn (b-rpynm) Ilepuognueckoit
CUCTEMBI XMMHUYECKUX JIEMEHTOB.

duznyeckue U XMMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHui. OKcuabl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomarbl, UX OKHUCIMTEIbHBIE CBOMCTBA.
[TosryueHue u npuMeHeHNe XpoMa.

dusnyeckue MU XUMHUYECKME CBOMCTBA MapraHila M €ro COeIWHEHUuW. Baxuenmue
coenunenus mapranua(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

duznyeckue U XMMUYECKHE CBOMCTBA JKeje3a U ero coeluHeHud. OKCHUIbl, TUIPOKCUIBI U
comnu xxene3a(ll) u sxeneza(lll). [lonyuenue u npumMeHeHHe kKene3a U ero CIUIaBOB.

Pusnyeckue U XUMMUYECKUE CBOWCTBA MeaMu U €€ coenuHeHui. [lomydyeHue u nmpuMeHeHue
MeIU U €€ COCTMHEHNM.

[{uHk: momydenne, GuU3NUeCKue U XUMMUYECKHE CBOMCTBA. AM(OTEpHBIE CBONCTBAa OKCHIA U
TUIPOKCUA IUHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [[puMeHeHne IMHKA U €r0 COEUHEHUH.

OKcrepuMeHTalbHbIe METO/Ibl M3yUEeHHUsI BEIECTB M MX MPEBpalleHUi: U3yueHue oOpasioB
HEMETAJJIOB, TOpeHue cepsbl, (Gocdopa, xeie3a, MarHUsg B KUCIOPOJE, M3YUEHHE KOJUIEKLIUU
«Mertaibl U CIIaBbl», B3aUMOJCICTBHE IIEIOYHBIX U IIETOYHO3EMENIBHBIX METANIOB C BOAOH
(BO3MO’KHO HCIIOJIb30BaHNE BUIE€OMATEPUAIIOB), B3aMMOICHCTBIE LIMHKA U XKeJle3a C pacCTBOpaMu
KHCJIOT U LIEJIOYEH, KAUECTBEHHBIE PEAKIIMM HAa HEOPTaHWYECKUE aHMOHBI, KATHOH BOAOPOAA U
KaTHOHBI METAJIJIOB, B3aUMOJIEHCTBUE THAPOKCHIOB aTFOMUHUS U IIUHKA C PACTBOPAMH KUCIIOT U



1IEJI0Ye, pEelIeHHEe SKCIEePUMEHTAIbHbIX 3amady 1no TemMaMm «[amorensr», «Cepa u eé
coeMHEHU, «A30T U (hochop U UX COSAMHEHUD», «MeTallIbl TJIABHBIX MOATPYII, «MeTasuibl
OOOYHBIX MOATPYIIII».

XuMHS U )KU3Hb.

Ponp xumun B obOecriedeHMHM YCTOMUYMBOIO pa3BUTHUs 4dejoBeuecTBa. [loHATHE O HAyYHBIX
METOJaX IIO3HAHUS M METOJOJIOTMM HAyyHOro uccienoBaHus. HayuHble npuHIUIBI
OpraHM3alMy XUMUYECKOr0 MPOU3BOACTBA. [IpOMBIIITIEHHBIE CLIOCOOBI MOJMYUYEHUSI BaKHEHIINX
BelIecTB (Ha IpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMblnieHHbIe
CIocoObl MOJTYYEHHsS] METaNIOB U CIUIABOB. XMMHUYECKOE 3arps3HEHUE OKpYXaromiel cpelbl u
ero nociueacTBus. Posb xumun B 00eCIIeYeHIHN SHEPreTHIECKON OE30IMaCHOCTH.

XuMusg U 370poBbe uenoBeka. JlekapcTBeHHble cpeacTBa. IlpaBuiia  Mcnosb30BaHUs
JIEKAPCTBEHHBIX IpenapaToB. Poiib XUMUK B pa3BUTUU MEAULUHBI.

XvMUS THIIKA: OCHOBHBbIE KOMIIOHEHTHI, MHILEBble A00aBku. Ponp xumum B oOecredyeHUU
MUILEBOH OE30MaCHOCTH.

Kocmernueckue u mnapgromepHsle cpencrtBa. bboitoBas xumus. [lpaBuna Oe3omacHoro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B IOBCEAHEBHOMN KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BaKHEHIIINE CTPOUTENbHBIE MAaTEPHUAIBI (LIEMEHT, OETOH).

XuMUs B CeIbCKOM X03siicTBe. OpraHnveckrne 1 MUHEpaIbHbIE YI0OpEeHNUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepamMuka. Martepuansl s
31eKTpoHUKU. HaHoTexHONMOrNu.

PacuérHrble 3amaumn.

Pacuérbl: Macchl BemecTBa WM 00bEMa ra3zoB IO U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
wii 00bEMY OJHOrO W3 Y4YacTBYIOIIMX B pEakLUUU BEIIECTB, Macchl (00bEMa, KOIMYECTBA
BEIIeCTBa) MPOJYKTOB PEAKIMH, €CIU OJHO M3 BEIIECTB MMEET NpUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIUU, €Cld OJIHO M3 BEUIECTB JaHO B BUJE pacTBOpa C
onpeAesEHHOM MacCOBOM JIOJEd PAacTBOPEHHOIO BEUIECTBA, MACCOBOM [JOJIM M MOJISIPHOM
KOHIIEHTpAllUU BEIIeCTBA B PAcTBOPE, JIOJIM BBIXOAA MPOJYKTAa PEAKIUH OT TEOPETUUYECKHU
BO3MO>KHOTO.

MexnpenMeTHbIE CBS3H.

Peanu3zanus MexXnpeaMeTHBIX CBA3€H NMpU U3ydyeHUu oO0IIed U HeopraHndeckon xumuu B 11
KJIaCCE OCYIIECTBIISIETCS Yepe3 UCMOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATUH, TaK
Y TIOHSATUH, IPUHSTHIX B OTJIEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mure ecTecTBeHHO-HAYYHbIE TOHATHUS: SIBIICHUE, HAyYHBIH (DaKT, TUIOTE3a, TEOPHs], 3aKOH,
aHaJIM3, CUHTE3, KiIaccuuKalus, NEePUOAMYHOCTb, HAOIIOJCHHE, U3MEPEHHE, IKCIEPHUMEHT,
MO/J1€J1b, MOJEINPOBAHNUE.

®du3nka: MaTepusi, MUKPOMHUP, MAaKpOMUDP, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOIIHI,
pPaZloOaKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKHIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BELIECTBA, UACATIbHBIN Ta3, GU3NYECKUE BETUUYHMHBI, €AMHUIIBI H3MEPEHUS, CKOPOCTH,
SHEprusi, Macca.

buonorus: knmeTka, oOpraHm3M, OJKocucTema, Ouocdepa, MeTaboIM3M, MaKpo- H
MUKPOIJIEMEHTBI, O€JKH, >KHUPBI, YIJIEBOJbI, HYKIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus: XUMHUYECKash MPOMBIIUIEHHOCTh, METAJUIYprus, CTPOMUTENIbHbIE MaTepHallbl,
CEJIbCKOXO3SHUCTBEHHOE TPOU3BOJCTBO, THINEBas MPOMBINIICHHOCTh, (apMareBTudecKas



MMPOMBIIIJICHHOCTD, IMPONU3BOJCTBO KOCMETHUYCCKUX mpemnaparos, IIPOU3BOJACTBO
KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA IPOMBIIIIJIICHHOCTb, HAHOTCXHOJIOTUU.



I[INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA IIPOI'PAMMLBI 110 XHMMHWHW HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B coorBercTBHU C CUCTCMHO-ACATCIBHOCTHBIM IIOAXO0JAOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJICTICHBI CJIETYIOIINE COCTABISIONINE: OCO3HAHNE O0YUYAIOUUMUCS POCCUICKOM IpakaaHCKON
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITENIBHOCTH UM CaMOOIpPEEICHHIO;
HaJIMYUe MOTHUBALMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOACTBOBATLCSA IMPUHATBIMU B O6H.[CCTB€ npaBuJiaMl U HOPMAaMH IMOBCACHUSA, HAJIUYUC
IPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPHl; CIIOCOOHOCTh CTaBUTh LENIM U CTPOUTH JKU3HEHHBIE
IUTaHBI.

JIndHOCTHBIE pPE3YyNbTAThl OCBOEHHUS MpeaMeTa «XUMHUS» OTPaXKalT CHOPMUPOBAHHOCTH
OTIBITA TIO3HABATENLHON M MPAKTHYECKOW JEATEIIEHOCTH OOYUYaIOIIMXCS B TMPOLIECCE PeaTn3alliu
00pa3oBaTenbHON AESTEIHHOCTH.

JImaHOCTHBIE pPE3yNbTaThl OCBOEHUS MpeaMeTa «XUMHUS» OTPaXKaT CHOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKOM JeATENbHOCTH 00yUYaIoMXCcs B MPOIecce peann3aun
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMSA:

OCO3HAaHUS O0YYarOIIMMHCS CBOUX KOHCTHTYI[MOHHBIX NpaB U OO0SI3aHHOCTEH, yBa)KEHUS K
3aKOHY U MPaBOMOPSIIKY;

NpeaACTaBJICHHUA O COLOUAJIbHBIX HOPMaxX HW IpaBWIaxX MEKINYHOCTHBIX OTHOIICHUHA B
KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOH NEATENHOCTH MPU CO3/JaHUU Y4YEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTUKY U apryMEHTbl APYTUX
IIPU aHAJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HaclleNI0 OT€YECTBEHHONW XUMUH;

YBaXXCHU K IMPOLCCCY TBOPUYCCTBA B o0OJacTu TCOPHUH U NPAKTHICCKOTO NPUIIOKCHHUA XUMHUHU,
OCO3HAaHHUA TOro, 4YTO JAHHBIC HAYKHW C€CTb PE3YyJIbTAaT AJIUTCIBbHBIX Ha6J'II-OJI€HI/II\/'I, KPOIOTJIMBBIX
HKCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPYy/la YYEHBIX U MPAKTHKOB;

MHTEpeca U MO3HABaTEeNbHBIX MOTHBOB B MOJIYYE€HUH U MOCIEIYIOLIEM aHalu3€e HH(OpMaIuu
0 MEPCAOBBIX JOCTUKCHHUAX COBpGMCHHOfI OTE€YECTBEHHOM XUMUU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTI'0 TIOBEJICHHUS;

CHOCOOHOCTH OLIEHWBATh CUTYallMM, CBS3aHHbBIE C XMMUYECKUMU SIBICHUSMH, U MPUHUMATD
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U ICHHOCTH,

T'OTOBHOCTH OIICHUBATH CBOE MOBEACHHUE M TIOCTYIIKKM CBOHX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHHMS MTOCIIEICTBUI MTOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHUMAaHUS IIEHHOCTEH 370poBOTO M Oe3omacHOro oOpa3za J>KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOJTIOJIEHHSI TIPaBHIT OE30MIaCHOr0 OOPAIeHHUs C BEIIECTBAMH B OBITY, TOBCETHEBHON KHU3HH,
B TPY/JIOBOH /1€ TENLHOCTH;



MOHUMAaHUS [IEHHOCTH MPaBWJI MHAUBUIYAJILHOTO U KOJIJIEKTUBHOTO 0€30MacHOro MOBEACHUS
B CUTYallUsIX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HENPUATHS BpPEAHbIX NpPUBBIUEK (YHOTpeOJCHUs aJIKOTOJId,
HapKOTHUKOB, KYPEHHUS);

5) TpynoBOro BocnuTaHus:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4€OHO-MCCIEI0BAaTEIbCKOW  JESTENBbHOCTH,
OOLIECTBEHHO II0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YyacTUE€ B PEIICHUM NPAKTUYECKUX 3a/Jad COLUAJIbHON
HAIPAaBIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3YYECHHUIO MPO(hEccHid pa3InyHoro pojia, B TOM YKCIIe HAa OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XUMHUU;

YBa)K€HUS K TPYLY, JIIOASAM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHJIMBUYaJbHON TpaeKTOpHH oOpa3oBaHus, Oymylien
npodeccuu U peann3anuu COOCTBEHHBIX )KM3HEHHBIX TIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U IOTPEOHOCTEH 00I1IecTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11€JIECO00Pa3HOTO OTHONICHUS K MPUPOJE KaK HCTOYHHUKY CYIIECTBOBAaHUS
JKHM3HH Ha 3eMIIE;

NOHMMAHUA TJ00aJIbHOIO XapakTepa 3KOJOTMYECKHX MpoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATBHOU CpeIbl;

OCO3HAaHUSA HEOOXOJUMOCTH HCIOIB30BAHUS JIOCTHXKEHUN XUMUHU ISl PEIICHUS BOIPOCOB
PaLMOHATILHOTO MTPUPOAOIOIB30BAHNUS;

AKTUBHOI'O HENpUATHS JIEHCTBUM, MPUHOCALIMX BpEJl OKpYXKAIOIIEeH NPUPOIHON cpene,
YMEHHsI MPOTHO3UPOBATH HEOIArONpUSATHBIC SKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U PEAOTBPALLATh UX;

HaJIMYUSl PA3BUTOTO HKOJIOTMYECKOTO MBILIUIEHUS, 3KOJOTHYECKOW KYJIbTYphl, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOAThH UJICOJOTHU XeMOpOoOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUsS HAayKu U
00I11eCTBEHHOM MPaKTHKY;

NOHUMaHMs CHeUPUKHM XUMHM KaK HayKd, OCO3HaHHUA €€ poiu B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaKk O €AMHCTBE MPHUPOJAbI M YEJIOBEKA, B IMO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXJIEHHOCTH B 0CO00H 3HAYMMOCTM XMMHUHU JUIsl COBPEMEHHON LMBWIM3AalMU: B €€
TYMaHHUCTUYECKOW HAIPaBICHHOCTH M Ba)XKHOM POJIM B CO3/JaHUU HOBOM 0a3bl MaTepuaIbHOU
KYJIbTYpBI, B pELIEHUH ITI00aIbHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHU MEIMIIMHBL,
00eCreyeHn! YCIIOBHUH YCIIEIIHOTO TPYy/la U 3KOJIOTHYeCKH KOM(POPTHOM KU3HU KaKJI0TO YJeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOH T'pPaMOTHOCTH: MOHMMAHMS  CYIIHOCTH  METOJOB  IO3HaHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBICHUI OKpYXKAIOIIEr0 MHUpa M MPOUCXOIAIMIMX B HEM H3MEHEHHI,
YMEHHUSI Jie7aTh 000CHOBaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIINXCS TaHHBIX
C 1IeJIBIO MOYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIIFHO HCIIOJIb30BATh XMMHUECKHUE 3HAHUS ISl pelIeHUs MpoOjeM B
peaNbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEpEeca K NO3HAHUIO, UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSM TpyZAa B Pa3IMYHbIX cepax mpodhecCuOHATHHOM eI TETbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertarnpenMeTHbIe pe3yabTaThl OCBOSHHS MPOTPaMMBI 10 XUMUHU Ha YPOBHE CPEIHETO O0IIETo
00pa3oBaHus BKIIIOYAIOT:

3HayuMble [UIsi (OPMUPOBAHUS MHMPOBO33PEHHS] OOYYAIOUIMXCA MEKIUCIUILTMHAPHbBIE
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAOIINE [IEJIOCTHOCTh HAYYHOU KapTUHBI MHpa
n CHGHI/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITIOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaXx (MaTepI/Iﬂ, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCcaibHble YueOHbIE JeHCTBUS (IT03HABATENIbHbIC, KOMMYHUKATUBHbBIC, PETYISATUBHBIC),
obecrieunBaromue GopMupoBaHre QyHKIHOHAIHLHONH TPAMOTHOCTH M COIIMATBHON KOMITETCHIINU
00yJaromuxcs;

CIIOCOOHOCTh ~ OOyYaromMxcs  HMCIHOJB30BaTh ~ OCBOCHHBIE  MEXKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHbIE YyueOHbIE ACHCTBHUS B IO3HABATEIBHOU U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHbie  pe3ysbTaThl  OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU  yU4COHBIMHU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTenbHbIE YHUBeEPcAIbHbIE YUueOHbIe AeiCTBUS

1) 6a3oBble JIOTHYECKHE TeCTBUS:

CaMoOCTOSTeNNbHO (OPMYITUPOBATh U aKTyallU3UpOBaTh MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNsaTh LENu JeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM HX JTOCTHKEHHS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C ITOCTABJICHHBIMU LCIISIMU,

HCIIOJIB30BaTh IIPpU OCBOCHHUU 3HaHUU HpI/IéMI)I JIOTUYCCKOI'O MBINIUJICHUS:. BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHI M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATUS JIsI OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHABJIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SAABJICHUSMU,

CTPOUTDH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIE, NEAYKTUBHBIE, N0 aHAJIOTWHU), BBISABIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, ()OPMYIHUPOBATH BBIBOIBI U
3aKITIOYCHUS;

INPUMCHATE B IIPOLECCE ITO3HAHUA HMCIIOJIB3YEMBIC B XHUMHUHU CHUMBOJIIMYCCKUC (3HaKOBBIe)
MO/JIEJIH, IPe0O0Pa30BhIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
XuMHdeckas (GopMyna, ypaBHEHHE XHUMHUYECKONH peakiMu — TpU pEHIeHHH Y4eOHBIX
IMMO3HABATCJIBHBIX W IMPAKTHYCCKUX 3adad, MPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABICHUA
JJI1 BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIIECTB H XUMHUYCCKUX pealcunﬁ.

2) 0a30BbIe HccCeI0BaTeIbCKHE 1eCTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAYUYHOI'O [TO3HAHMS BEIIECTB U XMUMUYECKUX PEAKIIU;



(GopMynupoBaTh IL€IM M 3aJa4d  HMCCIENOBAHMSA, MCIOJIB30BaTh IIOCTABIECHHBIE U
CaMOCTOSITENIEHO C(POPMYTUPOBAHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJCTh HAaBBIKAMU CAaMOCTOSITEJIbHOIO IIJIAHUPOBAHUS U IPOBEACHMUS YUEHHUYECKHX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIeOBAaTENIbCKOM M MPOEKTHOM  JesTelNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIBHOMY IIOMCKY METOIOB pEHICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHBIX METOAOB [103HAHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCS B Pa3IMYHbIX UCTOUHMKAX MH(OpMAIMK (Hay4yHO-IIOMYJIIpHAs JIMTepaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHBIE MOcoOus, pecypchl HHTepHeTa), aHaIM3UpPOBATH
UHPOPMALIMIO pa3IUYHBIX BUAOB W (opM mpencTaBieHUs, KPUTUYECKH OIICHHUBATH €&
JIOCTOBEPHOCTb U HENPOTUBOPEUNUBOCTb;

(dopMynupoBaTh 3ampockl M NPUMEHSATh pPA3JIMUYHbIE METOAbl IpU MOUCKE U oTOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT HCIOIB30BAHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTUH W
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (OpPMY MpeACTaBleHUs HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbl, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAay4HbIM SI3bIK B KauecTBE CpEACTBA IpU padboTe ¢ XUMHUYECKOH
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((U3NUYecKue M MaTeMaTHYecKue) 3HAKU MU
CHUMBOJIBI, (popMyJibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAJHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBUSA:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1a€MOM TeMbI B XOJI€ JUaora U/uin JUCKYCCHH,
BBICKA3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYIIATE C HpCSCHTaHI/IefI PE3YIbTATOB MMO3HABATEIILHOM ACATCIIBHOCTHU, IMOJTYYCHHBIX
CaMOCTOATCIIBHO HWJIM COBMECTHO CO CBCPCTHUKAMU IMPU  BBIIIOJIHCHUHU XUMHYCCKOT'O
HKCIEPUMEHTA, NPAKTUUECKOM paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3anuu y4yeOHOro MpoekTa, U (HOpMyTUpOBaTh BBIBOJBI MO pe3yibTaTaM NPOBEAEHHBIX
HCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHN B X0/€ 00CYXK/IeHUsI U OOMEHAa MHEHUSIMH.

PeryasiTuBHbIe yHHBepCcaJbHbIe y4eOHbIC 1eCTBHA:

CaMOCTOSITENIBHO ITUIAHUPOBAaTh U OCYLIECTBIIATH CBOKO I103HABATEIBHYIO JEATEIBHOCTD,
onpenenss e€ eI U 3aJa4d, KOHTPOJIMPOBAaTh M MO Mepe HEOOXOAMMOCTU KOPPEKTHPOBATh
npeyiaraeMblii alrOpuUTM JEUCTBUN NPU BBIMOJHEHUHM Y4EOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM MOJIy4YeHHs] HOBBIX 3HAHUU O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYICCTBJIATE CAMOKOHTPOJIb ACATCIbHOCTU HAa OCHOBE CaMOaHaJIn3a 1 CaMOOLCHKH.



NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaThl OCBOCHHS HPOTPAMMBbI [0 XUMHM Ha YriiyOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHE Ui y4eOHOro mpeaMera
«XUMHsD» HaydHbIC 3HAHUS, YMEHHUS M CIIOCOOBI JCHCTBHI MO OCBOCHHIO, WHTEPIIPETALUU H
peoOpa30BaHUI0 3HAHUIA, BHIIbI ACATCIBLHOCTH 110 MOJYYCHHUIO HOBOI'O 3HAHUS M MPUMEHEHHIO
3HAaHUU B PA3IMYIHBIX y‘-Ie6HBIX CUTyallusdX, a TAaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyallUAX,
CBSI3aHHBIX ¢ XuMued. B mnporpaMmme 1o XMMHU MPECAMCTHBIC PE3YJIbTAaTbl MPCACTABJIICHBI IO
rojiaM U3y4eHHS.

10 KUIACC

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHnyecKkasi XUMUD OTPaXaroT:

c(OPMHUPOBAHHOCTb MPEJCTABICHUNA: O MECTE U 3HAYEHUH OPraHMYECKOW XMMHHU B CHUCTEME
€CTECTBEHHBIX HayK U €€ pojii B 00eCIIeYeHNN YCTOWYMBOIO Pa3BUTHUS YEI0BEUYECTBA B PEIIEHUN
npo0JIeM KOJIOTUYECKOM, SHEPreTHUECKON U MHIEBONH 0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBL,
CO3/IaHMH HOBBIX MaTE€pPHajOB, HOBBIX MCTOYHHMKOB JHEPrHH, B OOECIICUCHHH PAIMOHAIHLHOTO
HIPUPOONOIb30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YENIOBEKa, a TAKKE
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOJHOM Cpele;

BJIAJICHHE CHCTEMON XUMHUYECKUX 3HAHH, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE TTOHITHS
— XHMMHUYECKHMH 3JIEMEHT, aToM, PO M 3JCKTPOHHas o0ojioyka aroma, S-, P-, d-aTOMHBIC
opbUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIM3alus aTOMHBIX OpOUTajei,
HOH, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIbHOCTb, CTENEHb OKHCIEHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIpDHAs Macca, MOJSIPHBIA OO0BEM, YIIIEpPOIHBIN CKeneT, (QYHKIHMOHAIbHAS
TpyIIa, paJauKal, CTPYKTypHBIE GOpMYIbI (pa3BEPHYTHIC, COKpPAIIEHHBIE, CKETICTHBIE), H30MEpPHUs
CTPYKTYpPHasi M IIPOCTPAHCTBEHHAs (Fr€OMETpUYecKas, ONTHYECKas), HU30MEphl, TOMOJIOTHYECKUN
psii, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOJ- M a30TCOAEpXKAle OpraHMYeCKUe COEAMHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHHUS; TEOPHH, 3aKOHBI
(nepuonuyeckuii 3akoH [[. V1. MenzeneeBa, Teopusi CTpOEHMsI OpraHudeckux Bemiects A. M.
BytnepoBa, 3akOH COXpaHEHHWs MacChl BEIIECTB, 3aKOH COXPaHEHHs W TPEBPALICHUS YHEPTUU
OpY  XUMHUYECKUX  PEaKLHUsAX), 3aKOHOMEPHOCTH,  CHMBOJMYECKHMH  S3bIK  XUMHH,
MHUPOBO33PEHUYECKHE 3HAHMs, JIeXKallde B OCHOBE MOHMMAHHs MPUYMHHOCTH U CHCTEMHOCTH
XUMHYECKHX  SIBICHMH;  TPEJACTABICHHS O  MEXaHW3MaxX  XUMHUECKHUX  PEaKIHi,
TEPMOJIMHAMHUYECKUX U KHHETHUECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aWMHOM BIIMSIHUN
aTOMOB U I'PYIII aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIA U ME30MEPHBINA 3 HEKThI, OPUEHTAHTHI | 1
Il pona); ¢akromoruueckue CBEACHUS O CBOICTBaxX, COCTaBe, IMOJyYEHHUH U 0Oe30MacHOM
UCTIOJIF30BaHUM BaKHEHIINX OPraHWYECKHX BEIIECTB B OBITY W NMPAKTUYECKOH JEATEIEHOCTH
YenoBeka, OOMMX HAayYHBIX NPUHIMIIAX XUMHUYECKOTO TMPOW3BOJACTBA (HA TpuUMepe
IPOM3BOJICTBA METAHOJA, IEpepabOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHUH: BBISBIIATH XapaKTepHbIe IPU3HAKU MOHATUH, YyCTAaHABIUBATh UX
B3aWMOCBSI3b, MCIOJIB30BAaTh COOTBETCTBYIOIINE TOHSATHS MPU OMUCAHWU COCTaBa, CTPOCHHS U
CBOICTB OPraHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XMMUYECKYI0 CHUMBOJMKY JUIS COCTABJICHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKHX BELIECTB;

COCTABIIATh YPaBHEHHS] XMMUYECKHX PEAKIMH M PaCKPHIBATh MX CYIIHOCTB: OKHUCIUTEIHHO-
BOCCTaHOBUTEJNIBHBIX PEaKIUil MOCPEACTBOM COCTABICHUS MIEKTPOHHOrO OajaHca 3TUX peaKIHid,
peakuuii MOHHOrOo OOMEHa NyTEM COCTABIEHHS WX TIOJHBIX M COKpAIIEHHBIX HMOHHBIX
YpaBHEHU;



M3TOTaBIMBATH MOJIEIH MOJIEKYJI OPTraHUYECKUX BEIECTB JJISl MILTIOCTPAIIMHN UX XUMUYECKOTO
U TIPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABJIMBATh MPUHAICKHOCTh M3YYEHHBIX OPraHHMYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpPEAeIEHHOMY KJIacCy/Tpylie COeIUHEHU, 1aBaTh UM
Ha3BaHUsA 1Mo cucreMarndeckoid HoMmeHkiarype (IUPAC) u npuBoauTh TpuBHAILHBIE HA3BaHUS
JUI  OTICNBHBIX MPEICTaBUTENCH OpPraHMYECKUX BEIIECTB (ITHJIEH, AaleTUIEeH, TOJYOJI,
TJIMLEPUH, STWICHTIUKONIb, (eHos, (OpMaIbICTHA, aleTalbJerusl, aleToH, MypaBbHHAs
KHCJIOTa, YKCYCHasi KHUCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TJIMIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TMBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BUJ XHUMHYECKOM CBSI3M B OPraHMYECKHX
COeMHEHUX (KOBAJICHTHAS! M HOHHAS CBSI3b, G- U M-CBsI3b, BOAOPOJHAS CBS3b);

c(OpPMHUPOBAHHOCTh YMEHHUSI MPUMEHATH IIOJIOKEHUSI TEOPUH CTPOCHHUS OpPraHUYEeCKHX
BetiecTB A. M. byriepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh COCTaB, CTPOCHHE, (PU3NIECKHE U XUMUIECKHE
CBOICTBA THIHMYHBIX MpPEICTaBUTENICH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: AIKAHOB,
[UKIIOANIKAaHOB, AaJIKEHOB, AalKaJUEHOB, AJIKHHOB, aPOMATUYECKUX YTIEBOJOPOAOB, CIHUPTOB,
QIBJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, NPOCTBIX M CIOXHBIX J(QHUPOB, KHUPOB,
HUTPOCOECTMHEHUH M AMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTIIEBOIOB (MOHO-, TU- U MOJMCAXapUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXAY HHUMU YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKIIHM ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (GOPMYI;

cOPMHPOBAHHOCTh YMEHHS TOATBEPXKIATb HAa KOHKPETHBIX TMPHMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHMYECKUX COCAMHEHHH OT KPAaTHOCTH M THUIA
KOBaJICHTHOM CBSI3U (G- U T-CBSA3H), B3AMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOYHHUKHU YTIIEBOJOPOIHOTO CBIPhS (HE(PTH,
IPUPOJHBIN Ta3, yroib), CIOCOObI €ro NepepaboTKU U MPAKTHYECKOE MPUMEHEHUE MPOJYKTOB
nepepadoTKy;

c(OpPMHPOBAHHOCTD BJIaJICHHUS CUCTEMO 3HAHUI O €CTECTBEHHO-HAYYHBIX METO/IaX IMO3HAHUS
— HaOJIOJICHUH, W3MEPEHUHU, MOJIEIMPOBAHUM, SKCIIEPUMEHTE (pPEeaIbHOM U MBICICHHOM) H
YMEHHSI IPUMEHSTh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHUS NMPHUMEHSATh OCHOBHBIE OTIEPAIMU MBICIUTEIEHOW IS TETHbHOCTH
— aHaJIW3 M CHUHTE3, CpaBHEHUE, OOOOIIEHHE, CHCTEMAaTHU3allMIO, BBISBIEHHUE MPUYHMHHO-
CJIEJICTBEHHBIX CBSI3€U — JIJISl H3yUEHUS] CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIHil;

c(OPMHUPOBAHHOCTh YMEHHIl: BBISBIATH B3aUMOCBSI3b XMMUYECKHX 3HAHWN C MOHSITHAMHU H
NPEJCTAaBICHUSAMH JIPYTHX €CTECTBEHHO-HAYYHBIX TPEAMETOB Ui 0oyiee OCO3HAHHOTO
MOHMMAaHUS CYITHOCTH MaTepUaibHOTO €AMHCTBA MHpPA, UCIOIB30BaTh CHCTEMHBIE 3HAHHS IO
OpPraHUYECKON XUMHUU AJisi OOBSCHEHUS M MPOTHO3UPOBAHUS SBICHHUM, UMEIONINX €CTECTBEHHO-
HAYYHYIO IPUPOJY;

c(OPMHUPOBAHHOCTh YMEHUH: TIPOBOJUTH PACUYETHI 0 XUMUYECKUM (HOPMYIIaM U ypaBHEHUSIM
XUMHUYECKHX PpEaKIUil ¢ UCIoNb30BaHUEeM (U3NYECKHX BEeNWYMH (Macca, OO0BEM Ta3oB,
KOJINYECTBO BEILIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJMUECTBEHHON CTOPOHBI: PaCUYETHI 110
HAXOXKJCHUI0O XUMHUYECKOW (DOPMYJIBI BEIIECTBA MO M3BECTHHIM MAacCCOBBIM JIOJISIM XHMHUYECKHX
DIIEMEHTOB, MPOYKTAaM CTOPAHHS, TUIOTHOCTH T'a3000pa3HbBIX BEIICCTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOTHO3MPOBATh, AHAIMU3MPOBATH M OLIEHUBATh C MO3UIUN
HKOJIOTHUECKOM 0€30MacHOCTH IOCIEACTBUS OBITOBOM W IMPOM3BOACTBEHHON JESTEIbHOCTU
YEJIOBEKa, CBS3aHHOM C TIEpepabOTKON BENIECTB, HWCIOJIb30BAaTh IOJYyYEHHBIE 3HAHUS IS
MPUHSITHS TPAMOTHBIX PEIICHUN TIPOOJIEM B CUTYAITUAX, CBI3aHHBIX C XHMHUCH;



C(OPMHUPOBAHHOCTh YMEHMH: CaMOCTOSITEIbHO IUIAHUPOBAaTh M IPOBOJUTh XMMUYECKHUN
AKCIEPUMEHT (IIOJyYEHUE U U3yUEHHE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIJIEBOAOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHMYEeCKUX BELIECTB,
pelIeHHe HKCIEPUMEHTAIbHBIX 3aJad 110 pPACHO3HABAHMIO OPraHUYECKUX BEIIECTB) C
coOuofileHeM TmpaBuil  0Oe30macHOro  oOpallleHust ¢ BelecTBaMH M J1a0OpaTOpHBIM
obopynoBanuem, (OpMyIUpOBaTh IENb HCCICIOBAHUSA, MPEACTABIATh B pa3IUYHON (Qopme
pE3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTb YMEHHIA:

coOuro/laTh IpaBUiIa SKOJIOIMYECKH 11e1ecO00pa3sHOro IMOBeIeHUs B OBbITY M TPYLOBOH
JESTEIIbBHOCTH B IIEJIAX COXPAHEHUS CBOErO 370pPOBbs, OKPYXAlOLleW HPUPOAHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh OIACHOCTb TOKCHUYECKOIO JCHCTBMS Ha KMBBIE OPIaHU3MBI OIPENCIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMblci nokasateis [TIK;

aHAJTM3UPOBATH 11€I€CO00PA3HOCTh NPUMEHEHHUSI OPTaHUYECKUX BELIECTB B IPOMBIIIICHHOCTH
U B OBITY C TOUKH 3pEHUS COOTHOUICHHUS PUCK-TIOJB3a;

c(OPMHUPOBAHHOCTh YMEHMH: OCYIIECTBIISATH IIE€JCHAIIPABICHHBI MOUCK XUMHUYECKOH
UHGOpPMALlUU B Pa3IMYHBIX HUCTOYHUKAX (HaydyHas W yuyeOHO-HayudHas JHUTeparypa, CpeAcTBa
MaccoBoil MH(popmanuu, VHTEpHET M Jpyrue), KPUTUYECKH aHATU3UPOBATh XHMUYECKYIO
uH(popMalLuio, rnepepadarbiBaTh €€ U UCIOJb30BaTh B COOTBETCTBUU C MOCTABJIEHHOW Y4eOHOM
3aJ1auen.

11 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OpMUPOBAHHOCTh IPEJCTABJICHUN: O MaTepUaIbHOM €IMHCTBE MHMpPA, 3aKOHOMEPHOCTAX U
II03HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE M 3HAUYEHUU XUMHUHU B CUCTEME ECTECTBEHHBIX HayK
u e€ poiau B 00ECHEUYEeHUH YCTOMYMBOIO Pa3BUTUS, B PELICHUU NPOOJIEM 3KOJOTHUECKOM,
DHEPreTUYECKOW W THIIEBOW OE30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPrUM, B  OOECHEUEHHWU  PalMOHAIBHOTO
HIPUPOONOIB30BaHUSA, B POPMHUPOBAHUU MUPOBO33PEHUS U O0ILEH KYIbTYphl YEIOBEKA, a TAKXKe
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310pPOBBIO M IPUPOTHON Cpeie;

BJIQ/ICHHE CUCTEMOI XMMHUYECKHX 3HaHUI, KOTOpasi BKIKOYAET: OCHOBOMOJAralolue MOHATHS
— XUMHYECKHUI AJIEMEHT, aTOM, SIpO aToMa, U30TOIIbI, AJICKTPOHHAs: 000JI04Ka aToma, S-, p-, d-
aTOMHBIE OpOMTAJIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aToma, TMOpUAM3aLUs aTOMHBIX
opbutanelf, MOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHCICHHMS,
XUMHUYECKasl CBA3b (KOBAJEHTHAs, MOHHAs, METaJJIMYecKasi, BOJOPOAHAs), KpHCTaJUIMYecKas
pemérka, XMMHYEcKasl peakius, pacTBOp, 3JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, SJIEKTPOIUTHUECKAS
JUCCOLMAINS, CTENIEHb QUCCOLMALMHI, BOJOPOIHBIN MMOKA3aTelb, OKUCIUTENb, BOCCTAHOBUTEID,
TeroBoi 3((eKT XHMUYecKOM peakluuu, CKOpPOCTb XHMHUYECKOH peaknuu, XUMHUYECKOe
paBHOBECHE; TEOPUU M 3aKOHBI (TEOPHUS DJIEKTPOIUTHYECKON AMCCOIMALMM, MEPUOAMYECKUN
3akoH J[.M. MenneneeBa, 3aKOH COXpPAHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS W
IIPEBPALICHMSI SHEPTUU IIPU XMMHUECKHUX PEAaKIMSIX, 3aKOH IIOCTOSIHCTBA COCTAaBa BEILIECTB, 3aKOH
NEMCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3bIK XUMHH, MHPOBO33PEHUYECKHE
3HAHUS, JIe)KAIllMe B OCHOBE MOHUMAaHHS MPUUYUHHOCTU M CUCTEMHOCTH XMMHMUYECKUX SBIICHUM;
COBPEMEHHBIE MPEICTaBICHUS O CTPOCHHM BEIIeCTBA HAa aTOMHOM, MOHHO-MOJIEKYJISPHOM U
HAJMOJIEKYJSIPHOM  ypOBHSX; MPEACTAaBIEHUS O MEXaHM3MaX XHMHMUYECKHX PEaKIHii,
TEPMOJMHAMHYECKUX M KHHETUYECKMX 3aKOHOMEPHOCTSX MX MPOTEKaHUS, O XUMHYECKOM
paBHOBECHUM, PacTBOpaxX M JUCHEPCHBIX cHucTeMax; (paKTOJOTHYECKHE CBEACHUSI O CBOMCTBAX,
cocTaBe, MOJy4YeHUH M 0e30MacHOM HCHOJIb30BAaHUHM Ba)KHEWIINX HEOPTaHWYECKUX BELIECTB B



OBITY W MPAKTHUYECKOH NEeATENbHOCTH YelIOBEKa, OOIIMX HAy4YHBIX MPUHIUIAX XUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHUH: BBISIBIATH XapaKTEpHbIC MIPU3HAKH MOHATHHA, yCTAaHABIUBATH MX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLME IOHATHS IPU OMNHCAHUM HEOPraHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(OPMHPOBAHHOCTh YMEHHUSI HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJHUKY JUIS COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHHH XWUMHYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalibHbIE Ha3BAHUS OT/ICIBHBIX BCIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OIPENEISITh BAaJCHTHOCTh M CTENEHb OKHUCICHHUS XMUMHUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BUJI XUMHUYECKOW CBSI3U (KOBAJIEHTHAsl, MOHHAs, METa/NIn4yecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BH/1a XUMUYECKON
CBS3M U TUIA KPUCTAIMYECKON PEIIETKH, OOMEHHBIA U JTOHOPHO-aKIENITOPHBI MEXaHU3MbI
00pa3zoBaHus KOBAJICHTHOM CBSI3H;

c(OpPMHUPOBAHHOCTh YMEHU: KIIaCCH(HUIIMPOBATH: HEOPTrAaHUYECKHE BEIIECTBA 110 MX COCTaBY,
XUMHUYECKHE PEaKIMU MO Pa3jIMYHbIM MPU3HAKaM (YHCIYy U COCTaBY pearupyrolnX BELIECTB,
TerioBoMy 3G (}eKTy peakiuu, U3MEHEHHIO CTEIEeHEH OKHUCIICHHS JJIEMEHTOB, OOpaTUMOCTH,
YYaCTUIO KaTajiu3aTopa U JPYTHe); CaMOCTOSTENbHO BBIOMpPATh OCHOBAHHUS U KpUTEpUU IS
KJIacCU(UKAIUN U3Y9aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICT Meproauueckoro 3akona JI. M. Menneneena
U JIEMOHCTPUPOBATh €ro CHCTEMaTHU3HUPYIOIIYIO, OOBSICHUTEIBHYIO M IPOTHOCTUYECKYIO
dyHKIIM;

c(OpMUPOBAHHOCTh YMEHHIl: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XUMUYECKHX 3JIEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuoamueckoit cucremsr J[.H.
MenaeneeBa, UCOJb3Yys MOHATUS «IHEPreTUYECKUE YPOBHHY, «IHEPIE€THUYECKUE TOJTYPOBHU,
«S-, p-, d-aroMHBIE OpOUTANIM», «OCHOBHOE U BO30YXKIEHHOE SHEPreTUUECKHE COCTOSHHUSI
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKUX D3JEMEHTOB U HX
COEMHEHUH 110 niepuojaM U rpynmam Ilepuoguueckoii cucremst /. . Menaeneesa, BaJeHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS MX 3JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHUH: XapaKTepHU30BaTh (OMHUCHIBaTh) OOIIME XUMHYECKUE CBOMCTBA
BEIIECTB Pa3IMYHbIX KJIAcCOB, MOATBEP)KIAaTh CYIIECTBOBAHUE TE€HETHUECKOM CBSI3U MEXIY
HEOPraHWYECKHMMH BEIIECTBAMH C IOMOIIbI) YPAaBHEHHMI COOTBETCTBYIOLIUX XHUMHUUYECKHX
peaxLuii;

c(OpMUPOBAHHOCTh YMEHHUSI PAaCKpbIBaTh CYHIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii MoCpeICTBOM COCTaBJIEHHS JIEKTPOHHOIrO OajaHca 3TUX peakluil; peakiuil HOHHOIO
oOMeHa MyTEM COCTaBIEHUS HX TMOJHBIX M COKpPAlIEHHBIX HOHHBIX YpaBHEHWH; peaxiuit
THJIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB ILUHKA U
AITIOMHUHHUS);

c(OpMUPOBAHHOCTh YMEHUS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PeaKuil
C Y4€TOM HMX DHEPreTHYECKHX XapaKTEPUCTHK, XapaKTep HM3MEHEHMs] CKOPOCTH XHMHUYECKOU
pPEaKIuu B 3aBUCUMOCTH OT Pa3TUYHBIX (DAKTOPOB, a TaKkKe XapaKTep CMEIICHUS XUMHUYECKOTO
paBHOBecHUsI 110/ BIMSHUEM BHEIIHUX Bo3zaeicTBuil (mpunuun Jle [llarensbe);

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTEepPHU30BaThb XMMHUYECKHE PEAKIUH, JIeKAl[Me B OCHOBE
MPOMBINIJICHHOTO TIONYyYEHUS CEePHOW KHUCJIOTHI, aMMHaKa, OOIue Hay4YHbIE MPUHIUIIBI
XUMHUYECKHX TPOU3BOJCTB; LEIeCOOOpPa3HOCTh NPUMEHEHUS HEOPraHWYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0Ib3A;



c(hOpMUPOBAHHOCTh BJIAJICHUS] CHCTEMOW 3HAHWW O METOJAaX HAYYHOT'O TMO3HAHUS SBJICHHUMA
OpUpoabsl — HaONIOJCHHWE, W3MEpPEHHE, MOJEIUPOBAHUE, OHKCIEPUMEHT (peajbHbIl U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHsS NPUMEHSTb ITU 3HAHUS IIpU
9KCIIEPUMEHTAILHOM HCCIIEJJOBAHUM BEIIECTB U JUIsl OOBACHEHUS XUMHUYECKHX SBJICHUIA,
HUMEIOLINX MECTO B MPHUPOJIE, MPAKTHUECKOM 1eATeIbHOCTH YeJI0BEKa U B MOBCEHEBHOM KU3HMU;

c(OPMHPOBAHHOCTh YMEHHUSI BBISABIATH B3aMMOCBS3b XMMHUYECKHX 3HAHUH C TOHATHAMH U
IPEJICTaBICHUSIMU JIPYIMX €CTECTBEHHO-HAYYHBIX IPEAMETOB M1 0oJee OCO3HaAHHOIO
MOHUMAaHUS MaTEePUAJILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MPOBOJIUTH PACUETHI: C HCIIOJIB30BAHUEM IOHATHI «MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE» U «MOJIIPHAsi KOHIICHTPALIM»; MAcChl BEIECTBAa WM 00bEMa raza
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE WM 00BbEMY OHOTO U3 YYAaCTBYIOIIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO 3(peKTa peaklnu; 3HaUeHUs BOJAOPOJHOTO MOKAa3aTeNs PaCTBOPOB KUCIOT
U IIeNouel C M3BECTHOM CTENEHBI0 TUCCOLMAlMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTA PEaKLUy, €CJIM OJHO U3 MCXOJHBIX BEUIECTB JJAHO B BHUJIE PacTBOpa C ONPEAEIEHHOMN
MacCoOBOM J10JI€ll pacTBOPEHHOTO BEIIECTBA WJIM JIaHO B M30BITKE (MMEET MPUMECH); TOJIU
BBIXO/Ia MPOJYKTa PeaKuu; 00bEMHBIX OTHOILIIEHUI ra30B;

c(OpMUPOBAHHOCTh YMEHHIl: CaMOCTOSITENIBHO IJIAHUPOBAaTh M MPOBOJUTH XHUMHUYECKUI
AKCIEPUMEHT (IIPOBEJICHUE peaKuii HOHHOTO0 0OMEHa, IOATBEPKICHIE KaYECTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C NOMOUIbIO UHIUKATOPOB,
W3Y4YEeHHUE BIUSHUS pPa3IMYHBIX (HAKTOPOB HAa CKOPOCTh XHMHUYECKOH pEaKIMH, peIIeHue
SKCIIEPUMEHTANIBHBIX 3a7au Mo TemaMm «Mertamib» u «HeMeramnsl») ¢ coOnMOAeHHEM MpaBUIl
Oe3omacHOro oOpaleHus C BemecTBaMU M JIAOOpaTOpPHBIM 000pyIOBaHUEM, (HOPMYIHPOBATH
[eNlb HCCICNOBAaHUs, TMPEICTABIATh B PAa3NUYHOM (QopMe pe3yabTaThl OSKCIEPUMEHTA,
aQHAIM3UPOBATH U OIIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHUU: COOMIOJaTh MpaBUiia MOJIH30BAaHUS XMMHUYECKON MOCynoil u
7a00paTOpHBIM 000pYAOBaHHEM, OOPAIIEHHS C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHSIMU
[0 BBIMOJIHEHUIO J1A00PAaTOPHBIX XUMHUYECKHX OIBITOB, SKOJOTMUYECKH II€JeCO00pa3HOro
NOBEJCHUS B OBITY U TPYJOBOH JEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3/I0POBbS,
OKpYXarolled MNPUPOAHON Cpelasl U JOCTHKEHHsS €€ yCTOMYMBOIO DPAa3BUTHUSA, OCO3HABATh
OMACHOCTh TOKCHUYECKOTO IEMCTBHS Ha >KUBBIE OpPraHU3MBbl OIpPENEIEHHBIX HEOPraHUYECKHX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OPMHUPOBAHHOCTh YMEHMH: OCYIIECTBIATH IIE€JICHANPABICHHBI TOUCK XUMHUYECKON
UHPOpPMALlUK B Pa3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi uHGpopManuu, VHTEepHET W JApyrue), KpUTUYECKH AaHAJIU3UPOBATH XUMHYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCIOJIb30BATh B COOTBETCTBUM C IMOCTaBJICHHON yuyeOHOMN
3aJ1adeil.
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MUHPL AMIHOKHCIOTRL. bEit https://m.eds00.ru/d69df650
Htoro no pazneny 12
Paspnen S. BeicokomoJieKyIsipHbIE COeAUHEHHUS
5.1 BEICOKOMONIEKYAAPHBIE COEAUHEHUS 6 bubmorexa HOK
' Yip s https://m.edso0.ru/d69df650
Hroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB M TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
) CTI_II):eHZIe aT;)CMe; Fieinga:qecxnﬁ;aKOH . BuGmiorexa LIOK
: u HOAMYECKas CUCTEMAa XUMUYCCKHUX
pHoA https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 CtpoeHnue BeniectBa. MHorooopasue 11 1 bubnnoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
VIMHHECRHE peakii https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmorexa [IOK
2.1 H 31 1 3
eMETALIR! https://m.edsoo.ru/2dd57f24
bu6nmoreka [JOK
2.2 M 23 1 2
CraH https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 Metoap! TO3HAaHUS B XUMHAU. XUMHUS U 9 bu6mmorexa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpouabnsie IIpakTnyeckue
n/n Bcero H3ydYeHUusi oOpa3oBaTe/IbHBbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4eCKON XUMHH,
MIPEJCTABICHUE O 1 bubnuorexa LOK
https://m.eds00.ru/3686e6f5
MHOT000pa3uu
OpPraHUYECKUX COETUHEHUM
DJNEKTPOHHOE CTPOEHUE
aToMa yrieposa (OCHOBHOE U
Bos6yvz;éHfloe Cf)CTOSIHI/DI) 1 bubnuorexa LOK
' https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXKHOCTH
aToma yriepoza
XuMuyeckas CBs3b B
OpPraHUYECKUX COCTUHEHMSIX.
Mexanu3mbl 00pa3zoBaHUs 1 bubmorexa LIOK
. https://m.edso00.ru/8d39f5c8
KOBaJIEHTHOM CBSI3H,
crocoOBbl pa3phiBa CBsA3EH
Teopus crpoeHus
OpPraHUYECKHUX COECITMHEHHUN 1 bubmorexa LIOK
https://m.eds00.ru/9e595ch8
A. M. bytneposa
Buaer uzomepun:
CTPYKTYpHas,
PYKTYP Bu6miorexa [TOK
IIPOCTPAHCTBEHHAS. 1

OnekTpoHHbIe 3 ()EKTH B
MOJIEKYJIaX OPTaHUIECKUX

https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEIUHEHUI

IIpencrasienue o
KJIacCU(UKALIUU U

Bbu6nuoreka [IOK

0 ;i‘;:if::;;c;?fu PAC) https://m.edsoo.ru/c212dd21
OpPTaHMYECKUX BEIICCTB
Knaccudukanus peakiuii B bubmuorexa [JOK

7 )

OpPraHUYeCKON XHUMUU https://m.edsoo.ru/ba5706aa

8 CucreMmaruzanus u bu6nunoreka [IOK
00001IEHNE 3HAHUM T10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHHA
psn, odmas opmya,

9 HOMEHKJIaTypa U U30Mepus, bubnmnoreka HOK
9JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 DU3NYECKUEe U XUMUYECKHUE bu6mmoteka [IOK
CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue ajakaHosB B

11 npupoe. CriocoOsl bubnmnorexka HOK
NOJTYYCHHS U IPUMEHECHHUE https://m.edso0.ru/259b0a5b
AIKaHOB
[{uknoankaHbl: 00IIast
dbopmysa, HOMEHKJIATypa 1

12 U30MepHUst, 0COOEHHOCTH bubnmnorexka HOK

CTpOCHI/ISI U XUMHUYCCKHUX
CBOIICTB, CITOCOOBI
MOJTyYeHUS U IPUMEHEHHE

https://m.edso0.ru/156730d2



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

Pewenne pac4€THbIX 3a1a4
Ha OIIpENIECIICHUE
MOJIEKYJISIPHON (hOpMYJIbI
OpPraHMYECKOT 0 BEIECTBA 110

bu6nmoreka [IOK

13 MACCOBBIM JOJISIM aTOMOB https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXOJISIINX B €r0
cocraB. CucremaTuzanus u
00o01IeHne 3HaHUH 110 TeMe
AJIKEHBI: TOMOJIOTHUECKUI
psa, obmas popmyina,
HOMEHKJIaTypa, 3JIEKTPOHHOE

14 51 HpOCTpaH}(’,‘I?FBeHHOG ’ bubmmorexa LIOK

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

CTPOEHHUE MOJIEKYJI.
CrtpyKTypHas U LuC-TpaHC-
U30MEpPHUs aJIKEHOB
Ou3nuecKrue 1 XUMUYECKHE

15 CBOIiCcTBa ankeHoB. [IpaBuio bubnuorexa LOK

https://m.edso0.ru/21069ccd

MapkoBHHKOBa

16 CniocoOsblI ony4eHus u bubnmnoreka [JOK
NpUMEHEHHE aJIKeHOB https://m.eds00.ru/665dc058
[Tpaktrueckas padota Ne 1

17 no teme "[lonydenne bubmuoreka [JOK
STHJICHA U U3y4YEHUE €T https://m.edso00.ru/0941eed8
CBOMCTB"
Pemenue pacuéTHbix 3ama4

18 Ha OIpe/ieJIeHHe bu6muoreka [JOK
MOJIEKYJISIPHON (HOpMYJIBI https://m.edsoo.ru/e9ea9921
OpPraHUYecKOro BellecTBa

19 AJKagueHbl: CONpsKEHHDIE, bu6muoreka [JOK



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

W30JIMPOBaHHBbIE,
KyMYyJIUPOBaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO

https://m.edso0.ru/04298c0a

CTpOCHUS
20 XuUMHUYECKHE CBOMCTBA bu6nuoreka [IOK
CONPSKEHHBIX JAUCHOB https://m.edso0.ru/e561253d
21 CniocoObI 1oydeHus 1 bubmuorexa [JOK
NPUMCHEHHE aJIKaIMCHOB https://m.edso0.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKUI
psa, obmas popmyina,
HOMEHKJIaTypa, 3JIEKTPOHHOE bubnmnoreka HOK
22
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHE MOJICKYI,
¢du3nveckre CBOMCTBa
93 XuUMHYECKHE CBOHCTBA bubmuorexa [JOK
AIIKWHOB https://m.eds00.ru/23493a93
KauecTBeHHBIE peaknyu Ha bubnmnorexka [HOK
24 .
TPOHMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CnocoObI noy4YeHus u bubmuotexa [JOK
25
NPUMCHEHHE ATKHHOB https://m.edsoo.ru/a6f9alea
P : n
26 ypamsenmo ximaricciolt Bmorera LIOK
P https://m.edso0.ru/5db8e526
peaxiuu
CucremaTtuszanus u
27 .
0000111eHIE 3HAHMI 110 TeMe
A : 7
PCHBI: TOMOJIOTHYECKUN BuGmiorexa [IOK
28 pan, obmas hopmyna,

HOMEHKJIaTypa. DJIEeKTPOHHOE

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/04298c0a
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U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ OE€H30J1a U
TOJTyOJI1a, X (PU3HIECKUE
CBOMCTBaA

29

XUMHYECKHE CBOUCTBA
ApPEHOB: PEAKIIUU 3aMEIICHUS

bu6nuoreka [IOK
https://m.edsoo.ru/a44alaed

30

31

32

XHUMHUYeCKre CBOMCTBA
apEeHOB: pPeaKIuu
MPUCOCANHCHUS, OKUCIICHUE
rOMOJIOrOB OeH30J1a

OCo00EHHOCTH XUMHYECKUX
CBOMCTB CTHUPOJIa

Pemenune pacu€tHbIxX 3a1a4
Ha OIpeJIeIICHUE
MOJIEKYJISIPHOM (OPMYIIBI
OPraHU4eCcKOro BelecTBa

bu6nuoreka [IOK
https://m.edsoo.ru/a44alaed

bubmuorexa [JOK
https://m.edsoo.ru/d5018a54

bubmuorexa [JOK
https://m.edsoo.ru/53461a2c

33

CnocoOsl nonydeHus u
IpUMEHEHHE apeHOB

bu6mmoteka [IOK
https://m.edso0.ru/6f717d09

34

35

36

I'enetnueckas cBSA3b MEXKIY
pa3IUYHBIMU KJIaccaMu
YTJIEBOJOPOOB

Pacuérsl o ypaBHEHUAM
XUMHUYECKHUX PEAKIIUH.
CucreMaTuzanus u
000011IeHrEe 3HAHU I10 TEME

IIpuponnsiii ras. IlomyrHbie
HE(TSHbIE ra3bl

37

Kamennslit yroas u

bu6mmoreka [IOK



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
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IPOAYKTHI €To epepadoTKu

https://m.edso0.ru/69b3398b

38

39

40

41

42

43

Hedtb 1 criocobs! e€
nepepadoTku. [Ipumenenue
IPOJYKTOB NepepadoTKU
HeTH

['eHeTHueCKast CBS3b MEXKITY
Pa3INYHBIMH KJIACCAMHU
YTJIEBOAOPOIOB
["ajoreHonpoun3BOIHbIE
YIJIEBOAOPOJIOB:
9JIEKTPOHHOE CTPOCHHUE;
pEaKIMK 3aMEIeHUS
rajoreHa

JleiicTBue 1IeIouYeh Ha
raJOreHIPOU3BOIHBIC.
BzaumopeticTeue
JIATAJIOT€HAIKAHOB C
MarHueM U IIHHKOM
CucreMaru3anus u
000011IeHNE 3HAHUT 10
pazneny "Yriaesogopoas”
KonTponbHas pabora no
teme "Yrinesogopoast"”

bu6nuoreka [JOK
https://m.edsoo.ru/21f9de78

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

bu6nuoreka [IOK
https://m.edsoo.ru/20e89f22

bu6mmoreka [IOK
https://m.edso0.ru/95c9e298

44

[IpenenvHbIE OAHOATOMHBIE
CIIHPTHI: TOMOJIOTHYESCKHHA
pan, obmas popmyna,
CTPOCHHE MOJIEKYII,
U30MepHsi, HOMEHKJIATypa,
Kjaccupukanus, pusnueckue

but6mmoreka [IOK
https://m.edsoo.ru/df04c5cd
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CBOMCTBA

XUMHYECKHE CBOMCTBA

45 MpeAeNIbHBIX OJJHOATOMHBIX bubmmorexa LOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CniocoOsI 1oTydeHus u
46 MIPUMEHEHUE g;HoaTOMHLIX bubmorexa [IOK
https://m.edso00.ru/484100000000000
CIIUPTOB
[Tpocteie 2pupsi:

47 HOMEHKJIaTypa U U30Mepus, bubmuorexa [JOK
0CO0EHHOCTH (PU3MUCCKUX U https://m.edsoo.ru/c2¢c788b2
XUMHUYECKHX CBOWCTB
MHOroaroMHbIE CIIUPTHI:

48 STUJICHTJIMKOJIb U TJIMLECPHH, bubmuorexa [JOK
uX (pU3HYECKHE U https://m.edsoo.ru/ee4d84aa
XUMHUYECKHE CBOKCTBA
CniocoObl TTOTydeHHS U

49 MIPUMCHCHUE I\?II:OFOElTOMHI)IX bubmmorexa LOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
DEHO: CTPOEHUE MOJIEKYJIbI
50 qmznqec;prl)e CBOICTBA. o bubmmorexa LOK
https://m.edsoo.ru/2ce72618
ToxcuyHOCTH (peHoIIa

51 XHUMHYECKHE CBOMCTBA bu6nuoreka [IOK
denona https://m.edso0.ru/037ca5f9

59 CriocoOsbI ony4eHus u bubnmoreka [JOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c

- E:I?II;:IZZ@CKEISI pabora Ne 2. BuGmorexa LIOK

OKCIICPUMCHTAJIBHBIX 3a1a4

https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/26ee34fe
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no teme "CrupTsl ¥ peHonsr"

CI/ICTCMaTI/ISaHI/Iﬂ n

bu6nmoreka [IOK

>4 000011IeHIE 3HAHHI 10 TEME https://m.eds00.ru/1810ch9b
AJbJEruIbl U KETOHBI:
3JIEKTPOHHOE CTPOCHHE
55 KapOOHWJIBHOW TPYIIIIHI; bubmuorexa [JOK
TOMOJIOTHYECKHUE PAIBI, https://m.edsoo.ru/b139beaa
obmras popmyna, U30MepHs U
HOMCHKJIaTypa
ATbJIEruabl U KETOHBI:
56 @HSIi[quII([I/Ie CBOMCTBA; bubnmorexa LIOK
’ https://m.eds00.ru/c887425¢c
PCaKIUy MPUCOCTUHEHUS
Peakiiuu OKHCICHUS U
57 Kaqe(I:lTBeHHLIe peaKIuu bubmmorexa LOK
https://m.edsoo.ru/a393baad
aJIbJETUIOB U KETOHOB
58 Cnoco0bI oTy4eHust bubmuoreka [JOK
aJbJIEruI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHEBIE MpEeTbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnmnorexka HOK
0COOEHHOCTH CTPOCHHSI UX https://m.edsoo.ru/fecOb113
MOJICKYT
M3omepust 1 HOMEHKIIaTypa
60 Kap6OIfOBLIX KHCJIOT nyp bubmmorexa LIOK
o7 https://m.edsoo.ru/700cc87b
¢buznyeckue cBoicTBa
XHUMHUYECKHE CBOMCTBA
61 MpeAeNIbHBIX OJJTHOOCHOBHBIX bubmorexa HOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
62 Oco0eHHOCTH CBOMCTB bu6mmoreka [JOK



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9

MYpPaBbUHOH KHUCIIOTBI.
MHuoroo6pa3ue KkapOOHOBBIX
KHUCIIOT

https://m.edsoo.ru/bb31be71

Oco0eHHOCTH CBOICTB:
HETpeIeIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

bu6nuoreka [JOK

63 AHIKAPOOHOBBIX, https://m.eds00.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kucnort. [IpencraBurenu
BBICIIMX KapOOHOBBIX KHCIIOT

64 [TonsATHE O IPOU3BOAHBIX bubnmnorexka HOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CrocoObI MOTyYCHUS U

65 pUMEHEHHE K}:;)6OHOBI>IX bubmmorexa LIOK

https://m.edso0.ru/7c065c9d
KHCJIOT
CrnoxHble 3¢upsl:

66 TOMOJIOTHUECKUI psijI, oO1as bu6nuoreka [IOK
bopmyia, uzomepust u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Ddu3znyecKkrue U XMuMHUYECKUeE bu6nuoreka [IOK
cBoicTBa 3¢pupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3amay:

M0 YPaBHEHUIO XUMHYECKOU

68 peaxkiuu, Ha ONpeeIeHue
MOJIEKYJISIPHOUM (POPMYIIBI
OpPraHUYECKOI0 BEIECTBA
[TpakTuueckas padota Ne 3. BuGmorexa LIOK

69 Pemenue

SKCIICPUMCHTAJILHBIX 3a/1a4

https://m.edso0.ru/486671fb



https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

o Teme "KapOoHoBbIe
KUCJIOTHI. CitoxHBIE dpuph!"”

JKupsr: ctpoenue,

Bbu6nuoreka [IOK

0 (bmf[ HICCIEHE 1 RHMIHECIHE https://m.edso0.ru/al9c5b98
CBOMCTBA (THIPOJIN3)
OCcoOEHHOCTH CBOMCTB
JKHPOB, COACPIKAIITUX

71 OCTI:J,TKI/I Hjﬂﬁeﬂ:;bﬂmx bubmorexa HOK

https://m.edso00.ru/b0331922

JKUPHBIX KUCITOT. JKUphI B
pupojIe
Mpbl1a KaK COJIH BBICIIUX
KapOOHOBBIX KHCIIOT, UX

72 Moliomee nericteue. [lonarue bubmorexa [OK

https://m.eds00.ru/3c566565

0 CHHTETHYECKHUX MOFOIITUX
cpeactax (CMC)
I'enetnueckas cBsi3b

73 YIJIEBOAOPOIOB U bu6nuoreka [IOK
KHCIIOPOICOICPIKALIIX https://m.eds00.ru/56790c96
OpTraHWYECKUX BEIIECTB

74 Pacuérsl o ypaBHEHUAM
XUMHYECKHUX PEeaKIIHii

75 Cucremarusamnus u bu6mmoreka [IOK
000011IeHNE 3HAHUH TI0 TeMe https://m.edsoo.ru/f8eaf2eb
OO61mas xapakTepucTHKa

76 YIJIEBOJIOB U Kiaccuukaus bu6mmoreka [JOK
yIJIEBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapubl)

77 Momnocaxapubl: puznyecKkue bu6muoreka [JOK



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1

CBOMCTBA U HaXOXXJICHUE B
npuponae

https://m.edsoo.ru/b4bdda2d

[IpuMeHeHue rioKo3sl, €€

78 3HAYCHUC B bu6nuoreka [IOK
KU3ZHENEATEBHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapuapl: caxaposa,

79 MajbTO3a U JIaKTO3a. bu6nuoreka [IOK
Haxosxienue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapuJIOB
[Tonucaxapuasl: CTpOCHUE

80 MaKpOMOJIEKYJ, pu3ndeckue bu6nuoreka [IOK
1 XMMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHUE

81 [TonsiTrie 06 UCKYCCTBEHHBIX bubnuoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3ama4
Ha OmpeeeHre 01

82 BLIXOLI:[)aIl[IpoL[yKTeIl[ peakuuu bubmmorexa LIOK

https://m.edsoo.ru/7fde47ef
OT TEOPETUYECKHU
BO3MOKHOTO
CucreMaruzanus u
83 00001IeHne 3EaHI/H7I o bubnuorexa LOK
https://m.edso00.ru/08d4364c
pazneny
KonTponbnas pabota no

84 TeMe but6mmoreka [IOK

"Kucnopojcoaepkarine https://m.edsoo0.ru/42c6678e

OpraHUYecKHue coequHeHus"



https://m.edsoo.ru/b4bdda2d
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AMUHBL: K1accudukarms,
CTPOCHHUE MOJICKYJI, 00IIast

bu6nmoreka [IOK

85 Qopiya, nomepus, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nyeckue
CBOICTBA
86 XuUMHUYECKHE CBOMCTBA Bbu6nuoreka [IOK
ann(aTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTpOCHUE aHUJIMHA
87 0C066HHOCTII/)I XUMHYECKUX ’ bubmmorexa LIOK
N https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CnocoOBbl ITOJTy4eHHS U
88 MIPUMEHEHUE ai?n@mn%cxnx bubmmorexa LHOK
https://m.edso0.ru/eal38763
aMHHOB
AMUHOKHUCIIOTHI:
HOMEHKJIATypa ¥ U30MEPHSI
89 (bH3HqGCKHZI::BOI7ICTBa. o bubmorexa LIOK
https://m.edso0o.ru/d1773e80
OTtaenpHbIE IPEACTABUTENH
0-aMHHOKHUCJIOT
XHUMHYECKHE CBOMCTBA
AMHHOKHUCIIOT, UX
90 6I/IOJ'IOFI/I‘IGCK(’)C 3HAYCHUE bubmmorexa LIOK
https://m.edsoo.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
THIPOJTU3 TICTITHIOB
Benku kak npupoIHbIe
91 MOJINMEPBI; (I:)Tpl;lciypm bubmorexa LIOK
’ https://m.eds00.ru/429e9899
OCIIKOB
92 XuUMHUYeCKHe CBOMCTBA but6mmoreka [IOK

OEJIKOB

https://m.edsoo.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

AzoTcoaepikaiue

reTePOLUKINYECKHIE
93 COC,I[II)/IHL;HI/I}I. Hyxnennossie bubmorexa [IOK
https://m.edso00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE H
Ouostornueckas poib
[IpaxTuueckas padora Ne 4.
Pemrenne
94 AKCTICPUMEHTAIIbHBIX 3a7a4 bubmmorexa LIOK
https://m.edso00.ru/8e3c02d1
1o TeMe "A3oTcoaepKalimre
OpPraHU4YeCKUe COCTUHEHUS"
[IpakTrueckas padora Ne 5.
Pemenue
95 9KCTIICPUMEHTAIIbHBIX 3a7a4 bubmmorexa [IOK
https://m.edsoo.ru/bde3fdf6
o TeMme "Pacro3HaBaHue
OpPraHMYeCKUX COCTUHEHUN"
KonTpoinbHas pabora 1o
96 TEME I'?ABOTCOII[)ep)KaH_[I/Ie bubmorexa HOK
\ https://m.edsoo.ru/ce561bc7
OpraHUYECKUEe COCTUHEHUS
OCHOBHBIE TTOHATHS XUMUAHU
BBICOKOMOJIEKYJISIPHBIX
97 COeIMHEHN I/IyMe§0}1H 170, bubmorexa HOK
https://m.edso0.ru/7aa63ebd
CUHTE3a —IIOMUMEPU3aIUs U
MOJIMKOHIEHCALIHS
98 ILractMaccel. Y tunuzanus u but6mmoreka [IOK
nepepaboTKa IIacTHKa https://m.edsoo.ru/82242e0f
DnacToMepsl: HATypaIbHBIH
99 CI/IHTeTI/ILIepCKI/Ie K.’:l};lpiIYKI/I. bubmmorexa LIOK
https://m.eds00.ru/246103ec
Pe3una
100 BonoxkHa: HatypalbHbIE, bu6nuoreka [IOK



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
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https://m.edsoo.ru/246103ec

HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMepBI
CIICOUaJIbHOI'O Ha3HAYCHUA

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

101

[IpakTuueckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMme "Pacrno3HaBaHue
IIaCTMAacC 1 BOJIOKOH"

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

102

O06o0mmenue u
CUCTEMATU3aLMsI U3YYEHHOTO
MaTepuaia 1o TeMe
"BbICOKOMOIEKYIISIpHBIE
coenuueHus"

bu6mmoteka [IOK
https://m.edsoo.ru/6a22b1e8

OBILEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102



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

11 KJIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
wn Tema ypoka Beero Kontposbubie IIpakTnueckue eRp— oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypcbl
1 Atom. CocTaB aTOMHBIX fJIEP. 1 bu6nmmoreka [IOK
XuMmudeckuit 35eMeHT. M30Torb https://m.edsoo.ru/59c112ee
5 CtpoeHue 3JIeKTPOHHBIX 000J10UeK 1 bubmuorexa [IOK
aTOMOB, KBAHTOBBIE YHCIIA https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIECKUX 1 bubmmoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 351€eKTpOHOB 1O 1 bubnnorexa [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
5| anowor nemenmon s conomon 1 bimorera LIOK
) https://m.edso0.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 bubmuoreka [IOK
DIEKTPOOTPUIIATETHHOCTD https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[Tepuonnueckas cucrema
7 XI/H\I/)II/IIISCKI/IX anemenToB JI. U. 1 bubnuorexa LIOK
. https://m.edso0.ru/16957c01
MeneneeBa, CBs3b C COBPEMEHHOU
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB U BuGmiorexa [IOK
8 00pa3yeMbIX HMH TTPOCTBIX U 1

CJIO’KHBIX BEILIECTB MO IPyIIaM U
nepuoiam

https://m.edso0.ru/f8468927
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Cucremaruzanus u 00001eHue

bubnunoreka LIOK

| 3HAHHU 110 TeME https://m.edsoo.ru/8fad2942
Bunnl xumMu4ueckou CBSI3H.
MexaHu3Mbl 00pa30BaHUS
10 KOBAJICHTHOM 0132131/1. Bonoponnas bubmmorexa LIOK
https://m.edsoo.ru/5a8072af
CBA3b. MeXMOIIEKyIIsIpHBIC
B3aMMO/ICHCTBUS
BaneHTHOCTH M BaJICHTHBIE
BO3MOXHOCTH aTOMOB. CBSI3b bubnnorexa [{OK
11 .
AJIEKTPOHHON CTPYKTYPhI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX TEOMETPUUYECKUM CTPOCHHEM
[IpencraBneHus 0 KOMILIEKCHBIX
12 COpel[II[/IHeHI/ISIXI COCTaB U bubmorexa HOK
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MonekyasipHOro u
13 HEMOJIEKYJIIPHOTO CTpOeHUs. TuIbl bubmuoreka [IOK
KPHCTAJUIMYECKUX PEIICTOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
14 Hpe,Z[CTaBJ'I:[HI/Ie OpKOJ'IJ'IOI/II[HBIX bubmorexa HOK
https://m.edsoo.ru/da2c70e4
pacTBopax
HctuaHbBIe pacTBOPHI: HACKHIIIICHHEBIS
15 u HeHaCBIH_IiHHLIe ppaCTBopI/IIIi/IOCTL. bubmorexa LIOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 Crioco0ObI BEIpaKEHHS KOHIIEHTPAITIH bubnuotexa [JOK
pacTBOpoOB https://m.edsoo.ru/328e653a
17 Pemenue 3aga4 ¢ uCIOIb30BaHUEM bu6nunorexa LIOK

MOHATHH "MaccoBas JOJII

https://m.edsoo.ru/785e0ab4
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pacTBOpPEHHOTO BeliecTBa',
"MoJIIpHas KOHIIeHTpauus"

Krnaccudukanus 1 HOMEHKIATypa bubmmoreka [JOK
18
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 CucreMmaruzanys 1 00001enme bu6nmoreka [IOK
3HAHHU 110 TeME https://m.edsoo.ru/8d2c6a3a
Konrponsnas pabora mo remam
"Ctpoenue aroma. [lepuoanueckuii
20 3akoH u [lepuoauyeckas cucrema bu6nmorexa LIOK
XUMHUECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Menaeneena", "CTpoeHue BEIIeCTBA.
MHoroob6pasue BemiecTs"
Kiaccudukanms XuMuaeckux
peaKkuuii B HEOPraHUYECKOU U
21 OpraHUYeCcKON XUMHH. 3aKOH bubnnorexa [JOK
COXPaHEHHS MacChl BEIECTB; 3aKOH https://m.edso0.ru/6335cdd2
COXPAaHEHHUS U TIPEBPAIICHUS SHEPTUU
MIPU XUMUYECKHIX PEAKITUSIX
Tennobie 23 (HEKTH XUMHUECKUX
22 peaxkuui. Te(lli));bj[OXI/IMI/I‘IeCKI/Ie Bubmmorexa IOK
https://m.edsoo.ru/d1db86da
ypaBHEHUs
BrruuciieHus mo ypaBHEHHSIM
23 XUMHYECKHUX peazlrl)ﬂﬁ u bubmorexa HOK
https://m.edso0.ru/87b13954
TEPMOXUMHUYECKIM YPaBHEHHSIM
CKOpOCTh XMMHUYECKOU peaKkinu, €&
24 3aBUCUMOCTH OT Pa3IMYHBIX
(daxTopoB. Karanus u karanuzaTopbl
25 ['omoreHHbIC U TeTEPOTreHHBIE



https://m.edsoo.ru/bf9e108d
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peakiuu

[IpakTrueckas padorta Ne 1 mo teme

26 "BiusiHue pa3nuvHbIX (aKTOPOB Ha Bubmmorexa IOK
. " https://m.edsoo.ru/1facaldl
CKOpPOCTh XUMHUYECKOH peaKkIuu
97 OO6parumbie 1 HEOOpaTUMBIS bubnuorexa [IOK
peakiun. XHMHYECKOE paBHOBECHE https://m.edsoo.ru/30952f9b
[TpakTuyeckas padora Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTOPOB HA bubnuorexa [IOK
MOJI0KEHHE XUMHUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHus"
DNeKTpoIUTHYECKAst TUCCOIHAIIHS.
29 CI/IJII:HI:I))IG u cradble BJIIIGKTp(I)IJII/I:LI. Bubmmorexa IOK
https://m.edsoo.ru/5f766bdf
CreneHs AuccoIMaMN
Nonnoe npoussenenue Bojsl. Cpena
30 BOJHBIX peI:CTBopcI)IB. BOILO;IOHHHP;"I " brbmmorexa LIOK
https://m.edso0.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneil. Peakuuu,
31 np(z)[fekafomne B paCTBEan Bubmmorexa HOK
https://m.edsoo.ru/09d5adbd
AIIEKTPOJIUTOB
[TpakTuueckas pabora Ne 3 mo Teme
32 ")I()I/IMI/IquKI/Ie ;)eaKI_II/II/I B PacTBOpax Bubmmorexa IOK
\ https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC
33 peakuuu. BaxxHelmme oKUCIUTENU U bubmorexa OK
https://m.edso0.ru/56226060
BOCCTaHOBUTEIH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
MOHHOT0) Oasanca https://m.edsoo.ru/fb691387
35 DNEeKTPOIN3 PAaCTBOPOB U PaCIIaBOB bubmuoteka [IOK
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BEIIIECTB https://m.edso0.ru/93fb97d2

36 Pemenwue 3a1a4 pa3nuIHBIX TUIOB bubnxorexa LIOK

https://m.edso0.ru/5a859d16

37 Pemenue 3amay pa3aMvHBIX THIIOB bubnrorexa LIOK

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

N I BiuGorexa LIOK

| https://m.edsoo.ru/c161eb85
peakuu

39 KonTponbhas padbota no teme Bu6moteka [IOK
"XumMuueckue peakiun" https://m.edsoo.ru/a8a0a930
[TonoskeHre HEMETAJIOB B
[Tepuoanueckoii cucreme

40 XUMHYECKHUX 31eMeHTOB /JI. . bubmuoreka [IOK
MemeneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Ouzuyeckue
CBOMCTBA HEMETAJIJIOB
AJOTpONMS HEMETAJIOB (Ha

41 anMeie KHCII0po/a CepLI( docopa bubamorexa [OK

’ ’ https://m.edsoo.ru/ef92c91c
U yTIeposa)

42 Bonopona: nonydyenue, pusndeckue u bubmuoreka [IOK
XUMHYECKHE CBOWCTBA. [ MIpu b1 https://m.edso0.ru/0aa8f613
T"anorensl: HaX0KIEHUE B IPUPOJIE,

43 CTIOCOOBI HOHy‘IGHiSI (1)1/131/1qpecinﬂe " bubmmorexa LIOK

L https://m.edsoo.ru/4e223795
XHMHYECKHUE CBOMCTBA
I'amorenoBogopoibl. Baxkueinme
44 Kncnoponcoiegmimne COCTMHCHUS bubmorexa LIOK
https://m.edsoo0.ru/6b3255e6
rajoreHOB
45 JlabopaTopHble 1 IPOMBIIITICHHBIE bu6nunorexa LIOK
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CIIOCOOBI TTOTYYESHHS TAIOTCHOB.
[IpuMeHeHne rajoreHoB U uX
COETUHEHUN

https://m.edso0.ru/6971aca4

[Tpaktuyeckas padora Ne 4. Pemenue

bubnunoreka LIOK

46 OKCHEPUMEHTAILHBIX 3a/1ay4 110 TEME https://m.edsoo.ru/8h26fecd
"["amoreHsr"
Kucnopon: maboparopHeie 1
MIPOMBIIUIEHHBIC CIIOCOOBI
47 HEJIyquI/ISI ¢buznyeckne u Bubmmorexa IOK
’ . https://m.edsoo.ru/c8abc36a
XUMHYeCcKHe cBoicTBa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha
48 OKCHIBI U IEPOKCH/TBI bubmorexa HOK
https://m.edsoo.ru/5c8816a0
49 Pemenue 3a1a4 pa3andHbIX THIIOB bubmmorexa LIOK
https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJIE€HUE B IPUPOJIE,
50 CH(I;)CO6I>I nonz;qeﬁnﬂ (11))1/1313/1‘;;01(1/16 " bubmmorexa LIOK
L https://m.edsoo.ru/46afael6
XUMHYECKHE CBOWCTBA
bubmmoteka IIOK
>1 Ceposozopor, cybpuael https://m.eds00.ru/7¢875999
Kucnopoaconepxariue coefuHeHUs
52 CephI. é))cﬂo&f}[IHF:)CTEl CBOP'ICTI]; cepHoit bubmmorexa LOK
https://m.edsoo.ru/8cfa2548
KHCJIOTHI
[IpakTrueckas padota Ne 5. Pemenue
53 BKIZHepI/IMCHTaHiHLIX 3a/1a4 10 TeMe bubmorexa LIOK
. https://m.edsoo.ru/0afb05e4
"Cepa u e€ coenuHeHus"
54 A30T: HaxXoXJIeHUE B IPUPO/IE, bu6muoreka [JOK

CHOCOObI MOJTy4YeHUs], PU3NYECKUE U

https://m.edsoo.ru/badd2255
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XHUMHYECKHE CBOMCTBA. AMMHUAK,
HUTPHUIBI

Kucnopozconepxaniue coeTuHEHUS

bubnunoreka LIOK

> asota. ?COGeHHOCTM CRONCTE https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 [Ipumenenue azora u ero bubmuorexa [IOK
COeIMHEHUI. A30THBIC yIOOpEHHUS https://m.edso0.ru/129f5059
dochop: HaxOXKIEHHUE B IPUPOJE,

57 CHOCOObI MOTy4YeHUs, PU3NYECKUE U bubnuoreka [IOK
XUMHUYeCKHe cBoiicTBa. Dochuasl u https://m.edso0.ru/9a6h43ec
dhochun
Oxcunsl docdopa,

58 (bocq)il)pc(}))neg)mzmﬂe kucioTel. Conu Bubmmorexa IOK

. https://m.edsoo.ru/c7a2d429
(hochopHOI KUCITOTHI
[TIpumenenue gpocdopa u ero
59 copeILI/IHeHHﬁ. goc(z)oI;)HHe brbmmorexa LIOK
https://m.edsoo.ru/a218070a
ynoOpeHust
[IpakTuueckas paborta Ne 6. Pemenue
60 SKIlHepI/IMeHTaHI;)HBIX 3aj1a4 1Mo TeMe bubmmorexa LIOK
https://m.edsoo.ru/8175ac3f
"A3oT 1 gochop u ux coenuHeHus"
VYrnepos: HaxoXJIeHUE B IPUPOJIE,

61 QIJIOTPOIIHBIE MOAU(PUKAIINY; bubnmnorexa [JOK
¢bu3nUecKre 1 XUMUYECKHE https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHNE
Oxkcup yraepoaa(ll), oxcn

62 yrnepi[);}[,;(l\l/)) Ilyl“(OJ'I)BHaSI KiCﬂOTa " Bubmmorexa HOK

. ’ https://m.edsoo.ru/dba58adf
e€ conu

63 Pemenue 3amau pa3nuvHBIX THIIOB bubnuorexa [JOK
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https://m.edso0.ru/6029b609

Kpemuuii: Haxo1eH1E B IPUPOJIE,

64 CTIOCOOBI OTYYEHHUs, PU3UIECKUE U Bubmmorexa IOK
L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxkcua kpemuaus(1V), kpemanenas bubnuorexa [IOK
KHUCJIOTa, CUJIMKATHI https://m.edsoo.ru/3170e7b1
[IpumeHeHne KpeMHUs U €ro Bu6muoteka [JOK
66 coenuHenuii. CTekio, ero https://m.edso0.ru/393cdac0
MOJIy4eHHE, BU/IbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenwue 3a1a4 pa3muIHBIX TUIIOB bubmmorexa LIOK
https://m.edsoo.ru/b624f801
68 Cucremaruzanusa 1 0000IIeHnE bu6nmoreka LIOK
3HaHuii mo reme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonTponbhas padora no teme Bu6moteka [JOK
"Hemerasuibr" https://m.edso0.ru/d0484c76
20 AHanu3 pe3yiabTaToOB KOHTPOJIBHOMN bubmmnoreka HOK
paboThI, KOPPEKIUS OMINOOK https://m.edsoo.ru/2b7e9510
[Tono>keHne MeTaNIOB B
IIepunonnueckoii cucreme
7 XAMHYECKHUX JJIECMEHTOB. bubmmoteka IIOK
OCOOEHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢c
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue dpuznyeckue CBOMCTBa
72 Megnno(z [Ipumenenue MeTanioB B Bubmmorexa IOK
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetamuioB. Kopposust bubnmnorexa [JOK

METAJIJIOB

https://m.edsoo.ru/42b872e3
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https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3

bubnunoreka LIOK

74 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/e3de37h6
DNEKTPOXUMHUYUCCKHUI Ps
75 Hanme:ceHHﬁ MGTB.JIJIOE. ?)6]].[1/16 bubmmorexa LIOK
https://m.edsoo.ru/94eb377a
CHOCOOBI TIOTYYEHUS] METAJUIOB
OO6m1as XxapakTeprucTUKa METAIIJIOB
|A-rpynmsl [Tepuoandaeckoii
CHCTEMbI XUMHUYECKHUX JIEMCHTOB.
76 Hatpuii n xanuii: noixydeHue Bubmmorexa IOK
’ https://m.edsoo.ru/e12c26b3
(bu3HUYeCKre U XUMUYICCKUE
CBOMCTBA, MPUMEHEHHUE TTPOCTHIX
BEIIIECTB U UX COCAUHCHUI
OO01mmas xapakTepucTHKa METaJNIOB
IlA-rpynnsl [lepuoanueckoit
CHCTEMbI XUMHUYCCKHX DJIEMCHTOB.
77 Marnuii 1 KaJIbLIUi: TOJTy4YECHUE bubmorexa LIOK
’ https://m.edsoo.ru/7c3e49c0
(busznuecKkrue 1 XUMHUYECKHe
CBOMCTBA, IPUMEHEHUE POCTHIX
BEIIECTB U UX COCTUHEHUHN
JKEcTKOCTh BOJIBI U CITOCOOBI €€ bu6mmoteka IIOK
78
yCTpaHEeHUs https://m.edsoo.ru/c74bfae9
AmoMunHuii: monydeHue, GU3nIeCKue
79 1 XHMHUYECKHE CB}:)I;ICTBa’ ’ bubamorexa LOK
’ https://m.edsoo.ru/0e79b266
MIPUMCHCHHE
AmdoTepHbIe CBOWCTBA OKCUIA U
80 TUAPOKCH/IA aJIFOMUHUS, bubnunorexa LIOK
THIPOKCOKOMIUIECKCHI ATFOMHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMCHCHHE
81 Pemenwne 3a1a4 pa3nuyHBIX TUIIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

[Tpaktuyeckas padora Ne 7. Pemenue

82 AKCIICPUMEHTAIIBHBIX 33724 110 TEME bubmmorexa LIOK
N \ https://m.edsoo.ru/27a4af43
MerTaJibl TJIaBHBIX TOATPYIIT
OO01mas xapakTepucTHKa METaIIOB
83 no06ouHbIX oarpymm (b-rpyrmm) Bu6muoteka [JOK
[Teproanveckoii CHCTEMBI https://m.edso0.ru/610d7431
XUMHUYECKHUX 3JIEMEHTOB
DU3NYECKUE U XUMUYECKUE CBOMCTBA
84 XpoMa | €ro COCTMHEHUH, HX bubmorexa HOK
’ https://m.edsoo.ru/9911bef3
MIPUMCHCHUE
Baxkneiimme coemuHeHus: MapraHiia.
85 [Tepmanranar KaiI/I}I ero e bubmmorexa LIOK
9 https://m.edso00.ru/039d69c8
OKHUCJIUTETHHBIC CBOWCTBA
Ou3nyeckue U XMMHUYECKHE CBONCTBA
86 JKeJie3a ¥ €ro COeIUHEHUH. bu6nmoreka LIOK
[TonydeHre 1 MpUMEHEHHUE CIIaBOB https://m.edsoo.ru/1b7f8741
xKenesza
Ouznyeckue U XUMHUIECKHE CBONCTBA
87 M€ U €€ COeTMHEHUM, X bubmoreia LIOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHNE
OU3NYECKUE U XUMUYECKUE CBOMCTBA
88 IIMHKA U €T0 COeTUHEHNM, NX bu6mmoteka IIOK
npUMeHeHHe. [ MIPOKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
[UHKA
[Tpaktrueckas padota Ne 8. Pemenue BuGnmorexa LIOK
89 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
" " https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYIIIT
90 Pemenune 3amay pa3nuvHBIX TUIIOB bubnuotexa [JOK



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea

https://m.edso0.ru/a8h83d83

O0001IeHrEe U cUCTeEMaTU3aIUs

91 U3Y4YEHHOI'0 MaTepuaa 1o TeMe Bubmmorexa IOK
https://m.edsoo.ru/e91fe975
"Metaibt"
92 KontposbHas paboTta mo teme bubnuorexa [IOK
"Meraust" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIbHOMN Bu6muoteka [JOK
paboThI, KOPPEKIUS OLINOOK https://m.edsoo.ru/9ebff2fd
Poine xumum B obecnieueHNH
94 YCTOWYMBOT'O Pa3BUTHUS Bu6moteka [JOK
yesioBeuecTBa. [IOHATHE O HAYUHBIX https://m.edsoo.ru/080felf0
METOJIaX UCCIIEI0BAaHUS BEIIECTB
HayuHble IpUHLIKIIBI OpraHU3alH
95 XUMHYECKOTO ITPOU3BOJICTBA. Bbu6moteka [JOK
[TpoMmblIIICHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
MOJIy4EHUs] BaKHEHIIINX BEILIECTB
XUMUYECKOE 3arpsi3HEHNE
96 OKpY>KaroIen cpl;lbl U €T0 Bubmmorexa HOK
https://m.edso0.ru/9f11bf51
MTOCJIEACTBHS
97 XHMHS U 310pOBbE YEIIOBEKA. bubmuoreka [IOK
JlekapcTBEHHBIE CPE/ICTBA https://m.edsoo0.ru/a6552721
Xumud nuiy. Poib Xxumuu B
98 o6ecnequI§H MTUIIEBOM bubmmorexa LIOK
https://m.edsoo.ru/1f7b5bd2
6e30macHOCTH
99 KocmeTrnueckue u nappromepHbie bu6muoreka [JOK
cpenctBa. beitoBas xumust https://m.edsoo.ru/da42d5a9
100 XuUMHUSA B CTPOUTEIILCTBE. bubmuoteka [IOK

Baxwuerinme cTpouTenbHbIE U

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



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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KOHCTPYKIIMOHHBIC MaTCPUAJIbL

XUMHS B CEILCKOM XO3SICTBE.

101 Opranuueckre 1 MUHEPAIIbHBIE 1 Bubmmorexa IOK
https://m.edsoo.ru/fd39587d
ynoOpeHus
102 CucreMmaruzanys 1 0000meHne 1 bu6nmoreka [IOK
3HaHUi 110 TeMe https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10O 102

I[TPOT'PAMME



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




ITPOBEPAEMBIE HA EI'D IO XUMUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBbHOM NPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

1

11

1.2

13

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>i, KOTOpas BKIKOYACT:

OCHOBOIIOJIAralONINe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, H30TOIIbI,
3NIEKTPOHHAs 000JI0YKa aToMa, S-, p-, U-3IIEKTPOHHBIE OPOHUTAIIM ATOMOB,
OCHOBHOE€ M BO30YXAEHHOE COCTOSHHE aTOMa, MOH, MOJEKYIa,
BaJIEHTHOCTb, JIEKTPOOTPULIATENILHOCTb, CTEIEeHb OKHCIICHMS,
XMUMHYECKas CBA3b (O- U T-CBSI3b, KpaTHbIE CBA3M), THOpUAM3ALUSA
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJSIpHas
Macca, MOJSpHbIA O00BEM, MOJSApHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBbI), KPUCTAJUIOTUAPATHI, YIIIEPOAHBIH
ckesneT, (YHKUMOHANbHAs TpyINa, pajuKal, H30MEpbl, CTPYKTypHas
dopmymna, um3omepus  (CTpyKTypHas, TreoMmMeTpudueckas  (mmc-,
TPAaHCHU30MEPHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/bI,
KHUCJIOPOA- M a30TCOJIepXKalllie COEJUHEHUs, OMOJIOrMYecKH aKTUBHBIC
BellecTBa (yriaeBo/ibl, JKUPBI, OEIKHU), MOHOMED, TIOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKHX peakiuil (OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U
SH/IOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTtuMble U HEOOpaTHUMBbIE), PACTBOP, SJIEKTPOJIMUTHI, HEITEKTPOJIUTHI,
ANEKTPOIIUTUYECKAs AUCCOLUAIINS, CTETIEHb JTUCCOLMALNN, OKUCINUTEND,
BOCCTAaHOBUTENb, JJIEKTPOJIM3, CKOPOCTb XUMHYECKOW peakuuw,

XHUMHUYCCKOC paBHOBeCI/Ie)

TEOPUM M 3aKOHBI (TEOpUsS XUMHUECKOTO CTPOEHHUS OPraHUYECKHX
BemectB A.M. BytnepoBa, Teopus 3IEKTPOJUTHUYECKONW TUCCOLMALINY,
[lepuognueckuii 3akon .M. MenneneeBa, 3aKk0OH COXpaHEHHUS] Macchl),
3aKOHOMCPHOCTH, CUMBOJIMUECKHI SA3BIK XUMHHU, MHPOBO33PCHUYCCKUE
3HAHHUS, JIEKAIIUE B OCHOBE IOHMMAaHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBICHHUH, COBPEMEHHBIE MPEACTABIECHUS O CTPOCHHUH
BEIIIECTBA HA aTOMHOM, MOJIEKYIIPHOM U HaAMOJIEKYJISIPHOM YPOBHSIX

IpEeaACTaBICHUA (6] MEXaHHu3Max XUMHUYECKUX peaKuan,
TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux

MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTCMAaX
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1.5

(aKTONOTMYECKUE CBEICHHUS O CBOMCTBAX, COCTaBE, IOJIYYECHUH H
0€30IacCHOM  HCIIOJIb30BAaHUHM ~ BAKHEHIIMX  HEOPTaHUYECKUX  H
OpPraHUYECKUX BEWECTB B OBITY M MNPaKTHYECKOW JESITEIbHOCTH

YECJI0BCKa

o0Iye HaydHbIC NMPHHIMITBI XMMHUYECKOTO IPOU3BOJICTBA (HA MpHUMEpe
MPOM3BOACTBA CEPHOW KHCJIOTHI, aMMHaKa, METaHOJa, IepepadOTKU
HedTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISITh:

2.1

XapaKTCPHBIC IMPpU3HAKA u B3aMOCBA3b HN3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOICTB HEOPTaHNUYCCKUX U OPraHNMYCCKUX BECIICCTB U UX npeBpameHHﬁ

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHSIMH H npeacTaBJICHUAMU
APpyrux mnpeamMeToB IAJist 0osiee 0OCO3HAHHOIO MOHHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIb30BAaTh!:

HaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/Iﬁ MCKAYHAPOAHOI'O COrO3a
TGOpGTH‘-IGCKOfI u HpHKJIZlI[HOfI XMMHUU W TpPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjIacCaM OpPraHu4Y€CKUX H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

XMMHUYECKYI0 CHUMBOJMKY JUIsl COCTaBICHHUS (OpPMYJI HEOPraHUYECKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
U CKEJETHBIX) (POPMYJI OpraHUUECKUX BEIIECTB

CdopmupoBaHHOCTH YMEHHUS KJIACCU(PUIIUPOBATH:

HEOpraHWYeCKHe BEIIEeCTBA, CAMOCTOATENIbHO BHIOMpATh OCHOBAaHUS U
KPUTEpUU JUIs KITacCU(PUKAIK N3yJaeMbIX XUMUYECKUX OObEKTOB

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

4.3

M0 Pa3IUYHBIM TPU3HAKaM (YUCIYy U COCTaBY PEArupyIOIIMX BEIIECTB,
TErIOBOMY  3(PEKTy peakiu, W3MEHEHHIO CTENeHEeW OKUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y49aCTuro KaTanH3aT0pa)

ChopmupoBaHHOCTE YMEHUSI XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30YXKIEHHOM COCTOSIHUHM) W HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 mepuonoB Ileprnonnueckont cuctemsr . 1.
MenzeneeBa U UX BaJEHTHBIE BO3MOXHOCTH, UCIIOJIb3YSl TOHATHS S-, p-,

d-BHeKTpOHHHC Op6I/ITaJ'II/I, OHCPIrCTHUYCCKUC YPOBHU

ChopMHUpPOBAaHHOCT, YMEHHS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHSI

CBOMCTB XMMHMYECKHUX DJIEMEHTOB H o6pa3yeMLIx UMH CO€OUHEHMH II0



IIEpUOJAM U I'PYIIIAM

7.1

ChopMHpOBaHHOCTh YMEHMSI COCTAaBISITH YPABHEHHMS] XHUMHUYECKHX
peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:
OKHUCJINTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKLUN [TOCPEICTBOM COCTABJICHUS

AJEKTPOHHOIO OajlaHca 3TUX peakLuit

1.2

YPaBHEHUsl pPEaKUMM pas3JIMYHbIX THIIOB; IIOJHBIE M COKpPAILIEHHBIE
YPaBHEHUS peakluii HOHHOTO OOMEHA, YUYUTBIBAsl YCIOBUS, TP KOTOPBIX

OTHU p€aKIWHU UAYT J0 KOHIIAa

7.3

peaKuuii THUAPONIN3a, PEaKIUi KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

THAPOKCOKOMIIJIEKCOB IMHKA U aJ'IIOMI/IHI/IH)

8.1

CdopmupoBaHHOCTH YMEHHUS MTOATBEPHKIATh:

Ha KOHKDETHBIX IIpUMEpPax XapakTep 3aBUCHUMOCTH PEAKLIUOHHOMN
CIIOCOOHOCTH OPraHUYeCKUX COCIUHEHWH OT KpaTHOCTM U TUMa
KOBAJICHTHOM CBSI3H (G- U T-CBSI3H), B3AUMHOTO BJIMSIHUS aTOMOB U IPYIIIT
aTOMOB B MOJICKYJIaX, @ TAKXKE OT 0OCOOEHHOCTEH peaan3aluyl pa3IndyHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

10

10.1

XApaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCIICCTB COOTBCTCTBYHOIIUMUA

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

ChopMupoBaHHOCTb YMEHHUS XapaKTepU30BaTb COCTaB M BaKHEHIIMe
CBOMCTBAa BEILECTB, NPUHANICKANIMX K ONpEACHEHHBIM KiaccaM U
rpynmnaM coeIMHeHUN (IIPOCThIe BEIECTBA, OKCUbI, TUAPOKCUIBI, COJIH;
YTJI€BOAOPObI, POCThIE 3(PUPHI, CIUPTHI, (PEHOJIBI, aJTbAECTUIbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIIOKHBIE S(UPBI, XKHUPBI, YIJIEBOJbI, AMUHBI,

AMUHOKHCIIOTHI, OETTKH)

C(I)OpMI/IpOBaHHOCTL YMCHHA TPOBOAUTH pvaéTbI Io XUMHYCCKHM
(I)OpMy.]'IaM U YpPAaBHCHHAM XHMHUUCCKHX peaKI_lI/Iﬁ C HCIOJIb30BAHHUCM

(bU3MYECKUX BEJIUYMH:
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIH OJIHO
W3 UCXOAHBIX BEMIECTB JIAaHO B BUJIE PACTBOPA C ONPEIETEHHON MaCCOBOM

JoJIel pacTBOPEHHOTO BEIIECTBA MM JAaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 00BEMHOM JJ0JIH, BBIX0/1a MPOIYKTA PEAKLIUU

10.3
10.4
10.5

11

TETIOBOTO 3P dexTa peakuuit
00BEMHBIX OTHOIIIEHHI ra30B
10 HaXOKJCHUIO XUMUYECKOH (POpMyIIBI BellecTBa

Bnanenue cucteMol 3HaHHMM O METOJAX HAyYHOTO MO3HAHMS SIBICHUU

IIpHUPOABI, UCITIOJB3YEMBIX B €CTCCTBCHHBIX HAYKAaX U YMCHHUC ITPUMCHSITH




OTU 3HaHHUA MPU SKCICPUMCHTAIBHOM HMCCICAOBAHUU BCIICCTB U IJIA
OOBACHEHUS XHUMHYECKUX ﬂBHeHHf/'I, HMCIOIUX MCCTO B IIPUPOIC,

HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBEKA U B HOBCC,Z[HCBHOﬁ KHU3HHU

12

13

14

15

ChopMupoBaHHOCT YMEHHS TPUMEHSTH (KMCIOJIB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEIIECTB JUIsI SKCIEPUMEHTAIBHON NPOBEPKHU
TUIIOTE3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH NPOTEKAaHUS XUMHYECKHUX
peakiuuMii W MPOrHO3UMPOBAHMUS BO3MOXKHOCTEM HMX OCYIIECTBIICHUS,
CUCTEMHBIC XWMHUYECKUE 3HAHWS Ui OOBSICHEHUS W TMPOTHO3UPOBAHHS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPOAY; s MPUHATHA

IPaMOTHBIX pPEIIEHUH MPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

C¢hopMHPOBaHHOCTh YMEHUS IUIAHHPOBATh M IMPOBOJMTH XUMUYECKUN
OKCIICPUMCHT (HOJIyT-IeHI/Ie U HU3YUYCHHUC CBOMCTB HCOPraHN4YCCKUX U
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIC PEAKLIUU YTICBOAOPOAOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJCOJCPIKAIINX OPraHMYECKUX BEIIECTB,
pelIeHne  SKCHepUMEHTAJIbHBIX  3a7ad [0  PACHO3HABaHHUIO
HEOPTaHWYECKUX M OPraHWYECKHX BEIIECTB) C COONIOJICHHEM IPAaBHI
Oe3omacHOro  oOpamieHuss ¢ BemecTBaMH H  JabOpaTOPHBIM
obopynoBanuem; (HOpMyIHPOBATh LEIH HCCIEIOBAHUS; MPEICTABIATH B
pa3nmuuHOl (opMe pe3ylbTaThl OIKCHEPHUMEHTa, AaHAJIM3HPOBATh U

OLICHUBAThb UX NOCTOBECPHOCTDH

CchopMHpPOBaHHOCTE YMEHHSI OCYLIECTBIISAThH LIEJIECHANPABICHHBIA MOMCK
XUMHUYECKON MH(POPMAIIUY B Pa3JIMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MaccoBOM nHpopManuu, ceTh aTepHeT n
Jpyrue), KpUTHYECKH aHAIM3UPOBATh XHMUYECKYI0 HH(opManuio,
nepepadaTbiBaTh €€ W MCHOJIb30BaTh B COOTBETCTBUM C ITOCTaBIEHHOMN

y4eOHOM 3amaueit

CdopmMupoBaHHOCTh yMEHHSI  MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBATh MH(OPMAIMIO C TIO3UIMM HSKOJOTUYECKOW OE€30MacHOCTH
MOCTIE/ICTBUI OBITOBOM W TMPOU3BOJICTBEHHON JESTEIHHOCTH YENOBEKa,
CBSI3aHHOW C TiepepaldoTKON BemecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBaTh  OMACHOCTh  BO3JICHCTBUSI HA  JKUBBIE  OpraHU3MBI
OmpeAeNEHHBIX BEIIECTB, IMOHUMAs CMBICI T[IOKa3aTelsl MpeaesbHON
JOMyCTUMOW ~ KOHIIEHTpAallUd, W TOACHATH Ha TMpUMeEpax CIOCOObI
YMEHBIIIEHUS U NPEJOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COAEPKAHMUA, IPOBEPAEMBIX HA EI'D 110

XM
Kon IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
1 Teopernueckne OCHOBBI XUMUH
Crpoenue BemectBa. CoBpeMeHHas MOJENb CTpPOEHUs aToMa. PacrmpeneneHue
JNIEKTPOHOB 10 DHEPreTHYECKUM YpoBHAM. Kitlaccupukanmus XUMUYECKHX
11 s1eMeHTOB. OCOOEHHOCTH CTPOEHHUS SHEPIETUIECKUX YPOBHEM aTOMOB (S-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs
KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI
[lepuonnueckas cucrema xumuueckux dnemeHtoB JI.M. Menneneesa.
Ousnyeckuit cmbich [lepuoamyeckoro 3akona J[.M. MenneneeBa. [Ilpuuunsl u
1.2 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB W HX COCJUHEHUH IO
NepuoJiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX
BEILIECTB, BOJOPOAHBIX COETMHEHU, BBICIIUX OKCUIOB U THIPOKCUIOB
1.3 BanentHocTh. DnekTpooTpuuaTeabHOCTh. CTENEHb OKUCIEHUS
Bunel xumuueckoi cBs3M (KOBaJeHTHAsI, HOHHAsI, METAILTNYECKasi, BOJOPOIHAS)
14 1 MexaHu3Mbl e€ oOpa3zoBaHus. MexxMOeKyIIsIpHbIe B3auMoeicTBus. BemecTsa
' MOJIEKYJIPHOTO W HEMOJIEKYJIPHOTO CTPOCHHMS. THUIbl KPUCTAUIMYECKUX
peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON perETKI
15 Xumunyeckas — peakuus.  Knaccuduxamuss — XMMHMUYECKHMX — peaklMil B
' HEOPraHUYECKOW W OPTaHUYECKON XMMHUH. 3aKOH COXPAHEHHS MacChl BEIIECTB
1.6 CKOpPOCTb peaKiyu, €€ 3aBUCHMOCTD OT Pa3InYHbIX (PAKTOPOB
1.7 TennoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHUs
18 OO6partumbie peakiuu. XuMu4yeckoe paBHoBecue. DaxkTopbl, BIUSIOMNUE HA
' COCTOSIHUE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense
DnexTponuTuueckas auccoruanus. CunbHble U ciabbie 31eKkTpoiuTsl. Cpena
1.9 BOJHBIX pPACTBOPOB BEIIECTB: KHCIas, HEUTpalbHas, IienouHas. CTeneHb
Jqucconuanuu. Peakiim HOHHOTO 0OMeHa
110 I'unponus coneit. Monnoe mpousBenenue BoAbl. Bogopoausiii mokaszarens (pH)
' pacTBopa
CriocoOsI BeIpaskeHHUsI KOHIIEHTPALIMK PACTBOPOB: MacCOBasi A0JS paCTBOPEHHOTO
111 BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhllieHHble ¢ HEHACHIIIEHHbBIE
pacTBOpPBI, PAaCTBOPUMOCTh. Kpuctammoruapartsl
112 OKuCINTENIbHO-BOCCTAHOBUTENIbHBIE peakluu. [loBeneHne BemecTs B cpeaax c

Pa3HbIM 3HAUYCHUCM pH MeTtoapl SJICKTPOHHOT'O Oananca



1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUM, Kaluil, KaJbLIHM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHS] METAIIJIOB

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COCAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUMN )

['eneTnueckast CBSI3b HEOPraHUYECKHUX BEILECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

#HHPar##H##  nentudukanms HeopraHmuecknx coenHeHmnii. KauectseHHbie

PC€aKu Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPHUH XHMHYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriepoaHblii CKelIeT OpraHM4eCKOW MOJIEKYIIBI.
KpatHocTh xumuueckoil cBsi3u. S- M P-cBs3U. SP3-, SP2-, SP-ruOpuAM3AIIH
opOuTaneil aTOMOB yriiepoaa. 3aBUCUMOCTh CBOMCTB BEIECTB OT XUMHYECKOTO

cTtpoeHus Mosuekyi. ['omonoru. ['omonornyecknii psaa. Mizomepust u n3o0Mepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyYecKux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIWHEHUHN (CUCTeMaThyecKas) W TpPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykieoduie u snexrpoduiie. [Ipasuio MapkoBHaukoBa. [Ipasuio 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAaHOB: TAJIOTEHUPOBAHUE, ETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, Hu3oMmepusanusi, ropenue. IlomyueHue
ankaHoB. [lukmoankanel. Cnenuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMHU MPUCOEANMHEHUs (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3aui. [IpoMblieHHble ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUEHOB: pCakuu MNpPHUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyueHue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBaHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOTaJOTeHHUPOBAHUE) KAaK CIIOCOO TMOyYSHHS
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH JJI CBAPKU U PE3KU

MCETAaJlJIOB. HpI/IMeHCHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHE CBOMCTBa O€H305la: pPEaKIUH  BIEKTPOGUIBLHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3onma.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crupoia. [lonumepusanus cTUpoia.

Crioco0b1 IMOJIYYCHHUA U IPUMECHCHUEC apOMATUUYCCKUX YTIJIICBOJOPOJA0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJIMYMA
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  IOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs AeTuapaTanus. Peakuus ropeHus.
[TonyyeHue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOb U TIIMLUEPUH KaK IPEICTaBUTENN IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu ¢ HaTpueM, T'HIPOKCHIIOM

Hatpus, Opomom). [lonyuenue perona

3.12

3.13

3.14

AJH)[[GFI/IZII)I. XUMHYECKHE CBOMCTBA MNpCAC/IbHBIX AJbACTUAOB: THAPUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO TPymmy (peakius «cepeOdpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (I1). Tlomyuenune npenaenbHBIX
aNbJIETHJIOB: OKHCIIEHHWE CHOUPTOB, THUApATallUs aleTWieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocT pPCaKun OKUCICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[lonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHUCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUI0B. BpIcliue npeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Cnoxuble »pupel u kupbl. CrnocoObl TMOJY4YEHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHune CrIoXHBIX 3PUPOB B
MUIIEBOW M MapproMepHON MNpOMBIIIEHHOCTU. JKUpBl Kak ClIoKHbBIE 3(hUpPbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICIHIHNX Kap6OHOBBIX KHUCIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BI: pEAaKIMM C YYaCTUEM CIHUPTOBBIX U



3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAQ4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBnuBaompe M HEBOCCTaHaBIMBarOLMe aucaxapuisl. [uaponus
nucaxapunoB. [lonucaxapuael: kpaxmail, riukoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIMAPOJIU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LEJUIIOJIO3BL: THAPOJIN3, MOTYyYCHHE
3¢pupoB Uemwnono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a,

alleTaTHBIN 1IENK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIUH Kak MPeACTaBUTENIb apOMATHUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHWUJIMHA: B3aUMOJCIHCTBHE C KHUCIOTaMH, OpOMHOI
BOJOM, okucienue. [lodyyeHue aMHUHOB aJKWIMPOBAHMEM aMMHAaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYpallus, KaYeCTBEHHbIE (LIBETHBIC) PEaKLUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIK MOJUMEpU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

###Par#H# nenTudukanns opraHMuecKux coeJuHeHn. Pemmenue

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmusi B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPEACTBAMU OBITOBOI XUMHUH

4.2

4.3

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIIEHHOCTH. XUMHS M JHEpPreTuka: MPUPOIHBIA M TOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, GIopsl U GayHBl OT
XUMHYECKOTro 3arpsisHeHus. [Ipobrema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHHUKU SHEPTUU

O6H_II/IC NPpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BElIeCTB (HA TMpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBetHas  metayuryprusi.  CTEKJI0 M CWIMKaTHas  IPOMBIIUICHHOCTb.

[Ipombinennass  opranudeckas  xumus.  Cppb€ A OpraHu4ecKoin

MIPOMBIIIJICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par###PacdéTbl Macchl BeIIeCTBA WIM 00bEMA T'a30B 110 U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OIHOTO M3 YUACTBYIOIIUX B PEAKIIUH
BEIICCTB
5.2 ##HPar##H##Pacuérel TeruoBoro s eKxra peakuu
5.3 #HPar##HPacuéTpl 00bEMHBIX OTHOIIECHUH Ira30B MPU XUMUYECKUX PEAKIIHSIX
5.4 #i#Par###PacuéTel Maccel (00BEMa, KOTMYECTBA BEIIECTBA) IPOIYKTOB
' peaxiuu, eciiu OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH)
55 #HH#Par###PacuéTbl MacCOBOM WM 0OBEMHOM JTOJIM BHIX0/1a IPOAYKTA PEAKIIUU
' OT TEOPETHUYECKH BO3ZMOKHOTO
###Par###PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) MPOAYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJIE PACTBOpA C OMpPeIeIEHHON MaccoBOil 1oyei
PacTBOPEHHOTO BEILIECTBA
57 ###Par###PacuéTpl ¢ UICTIOIB30BAHUEM MOHATUH «MacCOBast I0JISI», «MOJIIpHAs
' KOHIICHTPALIUS», «PACTBOPUMOCTH
###Par##HaxoxneHue MOIeKyasipHON (POPMYIIbI OPraHUYECKOTO BEIECTBA IO
5.8 €ro TUTOTHOCTH ¥l MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIUX B €0 COCTaB, UJIH 110

MIPOYKTaM CTOPaHHUS



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



