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NHOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma 1o XMMUU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoit ®Penepaunn», TpeOOBaHUN K pe3yJbTraTaM
ocBOeHUsI (eaepaibHONW 00pa30BaTEIbHON MPOrpaMMbl CpPEIHEro OOIIero
oOpazoBanusa(POII1 COO0), IPEICTaBICHHBIX B denepanbHOM
rocyJapcTBeHHOM obOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuétrom Konueniuu
npenojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0pasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHUSI Ha ypOBHE YriayOJEHHOTO W3y4YeHHs 3aHUMAET Ba)KHOE MECTO B
CHUCTEME ECTECTBEHHO-Hay4yHOro oOpa3zoBaHus ydamuxcs 10-11 xmaccos.
N3yuenne mnpenmera, peanuzyeMoe B YCIOBUAX AuBPEpeHIIMPOBAHHOTO,
npouibHOrO 00Yy4YeHHs, MPU3BAHO OOECMEeUuTh O00Ie00pa3oBaTEIbHYIO H
OOIIEKYJBTYPHYIO TOJATOTOBKY BBIITYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO st
aJanTaiyi UX K OBICTPO MEHSIOUIUMCS YCIOBHSM KU3HU B COLIMYME, a TaKKe
Uil TIPOJIOJDKEHHsS  OOydeHHs B OpraHu3alusx MpogecCHOHAIBHOTO
oOpa3oBaHHs, B KOTOPBIX XUMHUS SIBISETCS OJHOM U3 TMPUOPUTETHHIX
JTUCITUTUINH.

B nporpamMmme mo XUMHM Ha3Hau€HHE TNpeaMeTa «XUMHS» MOTydaeT
NoJpoOHYI0 HWHTEPHPETAlUI0 B COOTBETCTBUM C OCHOBOIOJIAralOIIUMHU
nonoxeausimu @I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH, COAEp>KaHus,
pe3yNbTaToOB OOy4eHHUS M TPeOOBaHUN K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB.
CBHUIETETHECTBOM TOMY SIBIISIFOTCS CJIEAYIONINE BBIMOIHIEMBIE MPOTPAMMON 10
XUMHUH QYHKITUU:

e UMH(}pOpPMAIMOHHO-METOAMYECKAs, peann3alus KOTOopoil obecreunBaet
MOJIYYCHHUE TIPEJCTABICHUS O IIENIAX, COAEpPXKAHUM, OOIIEH CTpaTeruu
oOydeHMs, BOCIUTAHUS W Pa3BUTUSA OOYYAIONIMXCS CPEACTBAMU
npenMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
onpeJiesieHHe: MPUHIMIIOB CTPYKTYPUPOBAHUS M MOCIEI0BATEILHOCTH
U3y4yeHHUs yueOHOro MaTepuaia, KOJMYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTePUCTUK; TTOIXOI0B K (DOPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJISI U OICHKHM 00pa30BaTENbHBIX JOCTIKEHUN O00Yy4aromuxcs B
paMKax HMTOrOBOM arTecTaliid B (opMe €IMHOr0 TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUHU.



[Iporpamma ajist yrimyOiaEHHOTO U3YUYCHUS] XUMUU:

e YCTaHaBJIMBAET UHBAPUAHTHOE MPEIMETHOE COJepKaHue, 00s13aTeIbHOE
JUISL U3y4YEHHs] B paMKaxX OTIEIbHBIX Tpoduied, mnpeaycMaTpuBaeT
pacripefielieHue W CTPYKTYpUpPOBaHHME €ro Mo KjiaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSM/pa3fiesiaM Kypca;

e J1aT MpUMEPHOE pacipeaesiecHue y4eOHOro BpeMeHHU, PEKOMEHAYEeMOro
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIJaracT MNPUMEPHYIO IOCIEIOBATEILHOCTh HU3Y4YEHUS Y4eOHOro
Marepuaja ¢ y4ETOM JIOTUKH MTOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e JaéT METOJUYECKYI) MHTEPIpPETANI0 LeJed U 3aJa4 U3y4YeHUs
npeaMeTra Ha  YrIyOJn€HHOM YpPOBHE C  YY4ETOM  COBPEMEHHBIX
NPUOPUTETOB B CHCTEME  CpelHero  oOlmero  oOpa3oBaHWs,
COJICP)KATENIbHOM  XapaKTePUCTUKU  TUIAHUPYEMBIX  PE3yJIbTaTOB
OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON MPOTPAMMbI CPEHETO OOIIEro
o0pa3zoBaHus (JTUYHOCTHBIX, METANIPEAMETHBIX, MPEIMETHBIX), a TAKKE
c yuy€TOM OCHOBHBIX BHJOB Yy4e€OHO-IO3HABATEIbHBIX JICHCTBUIA
00y4aromerocsi o OCBOEHUIO COAEePKaHuUs MPEAMETA.

[To BceM Ha3BaHHBIM MO3UIUSM B MPOTPAMME MO XUMHUH IPEITyCMOTpEHa
IPEEeMCTBEHHOCTh C OOYy4YeHHMEM XUMHUHW Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TmpenelaMd YCTAaHOBJICHHOW MPOTpaMMON IO XUMHH
o0s3aTeNbHONM  (MHBAPUAHTHOM)  COCTABIISIONIEH  coAep)KaHusi  y4eOHOro
npenMera «XuUMHUS» OCTa€Tcs BO3MOXKHOCTH BbIOOpa €ro BapUaTUBHOU
COCTaBIIAIONICH, KOTOpas JIOJDKHA  OMNpEAeNsTbcsl B COOTBETCTBUU  C
HaIlpaBJIeHHEeM KOHKPETHOTO Mpoduist o0ydeHUsI.

B coorBeTcTBMM ¢ KOHIENTyaldbHbIMU MojoxkeHusmMu PIOC COO o
HA3HAUYEHUU TIPEAMETOB 0a30BOr0 W YIIyOJIEHHOTO YPOBHEH B CHCTEME
muddepeHnmpoBaHHOTO 00YYEHHUSI Ha YPOBHE CpEeIHEro o0imero oOpa3oBaHUS
XUMHS Ha YPOBHE YIIIYOJIEHHOTO W3Yy4YeHHUs HalpaBieH Ha peaJu3aluio
MIPEEMCTBEHHOCTH C TMOCJIEAYIOIIMM 3TaloM TMOJY4YeHUSI XUMHYECKOIO
oOpa3oBaHHsA B pPaMKax HU3YYCHHs CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX  JUCIHUIUIMH B By3aX W OpraHu3alusix  CpeIHEro
mpodeCcCHOHALHOTO 00pa3oBaHMs. B 93ToM CBSI3M HW3ydeHHE IIpeaMeTa
«XUMUS» OPUEHTUPOBAHO MPEHUMYIIECTBEHHO HA pACIIUPEHHUE U YriayOJieHHe
TEOPETUYECKON M TPAKTUYECKON MOATOTOBKH OOYYAIOIIMXCS, BHIOpABITUX
onpenenéHHbld npodusib OOy4YeHUs, B TOM YHCJIE€ C MEpPCIEKTUBOU
MOCJEAYIOMIETO TMOJYyYEeHHs] XUMHUYECKOro oOpa3oBaHUsS B OpraHU3alUiX
npodeccuoHanbHoro oopazosanus. Hapsiny ¢ atum, B cBete TpedboBanuii ®I'OC



COO x nmaHupyemMbIM pe3ylibTaTaM OCBO€HUs (peaepalibHONW 00pa3oBaTeIbHON
MporpaMMbl CpEeAHEro oOIero oOpa3oBaHUs U3y4YEHUE MpeameTa «XUMU»
OPUECHTHPOBAHO TAaKXK€ Ha pEHICHUE 3aJa4 BOCIHUTAHUS U COIUAIBLHOTO
pa3BuTHA 0Oy4aromuxcs, Ha (GOPMUPOBAHUE Yy HUX OOIIEUHTEIIEKTYaIbHBIX
YMEHHI, YMEHUH palMoHAIM3alUU y4eOHOTo TpyAa U 000O0IIEHHBIX CIIOCOOOB
NEATeNIbHOCTH, UMEIOIIUX MEXIUCIUILIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.

CocrapisitoniuMu ~ TipeMeTa  «XHUMHUS» Ha ypPOBHE  YriayOJIEHHOTO
U3YUYEHUS SBISIOTCS YIIIyOa€HHBIE Kypehl — «Opranundeckas xumus» u «OO01mast
U Heopranudeckas xumusi». [Ipu ompeneneHud MOAXOIOB K OTOOpY U
CTPYKTYPHOW OpTaHU3aIlMU COACPKAHUS ITUX KYpPCOB B MPOrpamMme Mo XUMUU
3a ocHoBy mpuHATH noyioxkeHus GI'OC COO o pazmuuusx 06a3oBOro u
yriayOaEHHOro YpOBHEH U3YUEHHS MPEeIMETA.

OcHoBY copaepxkaHusi kypcoB «Opranuueckas xumusi» u «OOmas u
HEOpraHUYecKass XUMHS» COCTABISAET COBOKYITHOCTb MPEJMETHBIX 3HAHUU W
YMEHUM, OTHOCSIINXCS K 6a30BOMY YPOBHIO M3Yy4CHUS IpeaMeTa. JTa cucreMa
3HAHMM TIOJIy4aeT OMNpeAeIEHHOE TEOPETHYECKOE JOIMOJHEHHE, MO3BOJIAIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINA O00BEM (HaKTOJIOTHIECKOTO
maTepuana. Tak, Ha yriayOJ€HHOM YpPOBHE HM3yUeHHs NpeaMera obecrieueHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEJNHYEHUS] OObEMA 3HAHUUA O XUMHUYECKHUX
AJIEeMEHTaX U CBOMCTBAX UX COCIMHEHUN HAa OCHOBE PACIIUPEHUS U YIIIyOJIeHUsS
NpEeJICTaBIICHUH O CTPOCHUH BEIIECTBA, XUMUYECKOM CBA3U U 3aKOHOMEPHOCTAX
NPOTEKaHMs] PEeakKIMii, paccCMaTpUBAaE€MbIX C TOYKM 3pEHUS XHMHUUYECKOU
KWUHETUKH W TEPMOJMHAMHUKHU. M3ydeHue MepuoJUYecKOro 3akoHa U
[lepuonuyeckoit  cucTeMbl  XMMHUYECKMX  DJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHMYECKHUX TMPEJCTABICHUSIX O CTPOSHUU aToMa.
XuMHYeCcKasi CBSA3b OOBACHIETCS C TOYKH 3PEHUsS] SHEPreTHUECKUX M3MEHEHUN
mpu €€ 00pa3oBaHUM U Pa3pyIICHUH, a TAKKE C TOYKU 3PEHUS MEXaHU3MOB €€
oOpa3zoBaHusa. M3yueHue THUIIOB peakIHWil AOMONHSETCS (OPMHUPOBAHUEM
MPEACTaBICHUNA 00 3JIEKTPOXUMHUUYECKUX Mpolieccax U JIEKTPOJIU3E PacIiaBOB
U PAcTBOPOB BelIeCTB. B Kypce opraHM4eckod XWUMHUU TpPH PaACCMOTPEHUU
PEaKIMOHHON CIMOCOOHOCTH COCAMHEHHWH yaenseTrcs o0co0oe BHUMAaHHE
BOIIpOcaM 00 JJIEKTPOHHBIX d(]dekrTax, 0 B3aWMHOM BIHSHHH aTOMOB B
MOJIEKYJIaxX U MEXaHU3MaX PEaKIUil.

Ocoboe 3HaueHHWE WMEET TO, 4YTO Ha COJEpKAHHE KypCOB XUMUU
yrayOn€HHOTO YpPOBHSA W3Y4YEHUs ISl KJIACCOB OMNPEACIEHHOTO MPOQuIIs
(rmaBHBIM 00pa3oM Ha WX CTPYKTYpY M XapakTep IOTMOJHEHWH K oOmen
CUCTEME MPEIMETHBIX 3HAHUW) OKA3hIBAIOT BIUSHUE CMEKHbIC MpeAMEThI. Tak,
HarpuMep, B COACPKAHUU TMpeAMeTa JUIsl KIACCOB XUMHUKO-(U3UUYECKOTO



npoduiig Oosblioe 3HaUeHHE OyAYT UMETh AIEMEHTHI y4eOHOro mMaTepuasna 1o
oOmei xumuu. [lpy M3yueHuu mnpeaMera B JAHHOM Ciydae aKLEHT Oyner
ClellaH Ha OOIIHOCTh METOJOB IO3HAHMS, OOIIHOCTh 3aKOHOB W TEOPUH B
XUMUU U B (PU3HMKE: aTOMHO-MOJICKYJISIpHAsE TEOpHsl (MOJICKYJIIpHasi TEOpHUs B
¢dbu3uKe), 3aKOHBI COXpPAHEHUS MAcChl U DHEPrUH, 3aKOHbl TEPMOJUHAMHKU,
ANEKTPOJIN3a, IPEACTABIECHNS O CTPOCHUU BEIIECTB U APYIOE€.

B TO Xe Bpems B cCOJAEpKaHMU TMpeaAMeTa Mg KIaCCOB XUMHKO-
Ouosioruueckoro npodusis OOIBITUN YACTbHBIN Bec OyJeT UMETh OpraHuyecKas
xumusi. B 3TOM ciydae mpefocTaBiseTcss BO3MOXKHOCTh Juisl  Oojee
00CTOATENILHOTO PAacCCMOTPEHUSI XUMHUYECKOM OpraHu3aliyd KJIETKH Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOMST, K MpPUMEpY, TaKue
CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIMIUJIbLI, OCJIKH, YTIEeBOJbI, HYKJICHHOBBHIC
KUCJIOTHI U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBE M CBOMCTBAX MpeACTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIY>XKaT OCHOBOW JIsI M3y4eHUS
CYIIHOCTH MPOIECCOB (POTOCUHTERA, JIBIXaHUS, MTUIIEBAPCHHUS.

B nmane ¢opMupoBaHHsS OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHHS
OOIlIEHAYYHBIX METOJOB IIO3HAHUS U OIbITA MPAKTHYECKOTO0 MPUMECHEHUS
HAy4YHBIX 3HAHUN HU3Y4YEHHUE TMpeaAMeTa «XUMHs» Ha YriyOJEHHOM YpOBHE
OCHOBAHO Ha MEXKMPEIMETHBIX CBS34X C YU€OHBIMU MIPEIMETAMH.

[Tpu m3ydyenun yueOHOro mpenMera «XUMHsD» Ha YTIIyOJIEHHOM YpOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOTO M CpEIHEro oOuiero ooOpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajadyeil IMEepBOCTENEHHOW  3HAYMMOCTU  SIBJISIETCS
dbopMupoBaHHE OCHOB HayKM XHMHH Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTUYECKOW [EATEIIbHOCTH YEeJIOBEKa M OJHOr0 W3
KOMIIOHCHTOB MHUPOBOM KyJbTypbl. Pemenue 3Toil 3amaun Ha yriyOiaEéHHOM
YPOBHE U3Y4YE€HUS MPEIMETA MPEANOIaracT peain3alnio TAKUX LEeIeH, KakK:

e (opmupoBaHHMe TpENCTABICHUN: O MaTepUaIHLHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABA€MOCTH SBIIEHUW NPUPOABL, O MECTE
XUMHM B CHUCTEME €CTECTBCHHBIX HAayK M €€ BeAylled poiu B
o0ecreueHn YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA: B PEHICHUU
poOJIeM PKOJIOTHICCKON, SHEPreTHUSCKOM U MHIINEBON OE30MMacHOCTH,
B PpPa3BUTHUU MEAUIMUHBI, CO3JaHUU HOBBIX MATEPUAJIOB, HOBBIX
VCTOYHHUKOB JHEpIuy, B o0OecrnieueHnu pPalMOHATBHOTO
IPUPOIOIIOIH30BAHUSA, B (HOPMUPOBAHMH MHUPOBO33PEHUS W OOIIECH
KyJTbTYphl YEJIOBEKa, a TaKXKe JKOJOTHYECKH O0OOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJTHOM CpELE;

e OCBOCHHE CHCTEMBl 3HAaHUHM, JIEKAUIMX B OCHOBE XHWMHYECKOU
COCTaBJISIIOLLIEHT €CTECTBEHHO-HAYYHOU KapTUHBI MHpa:



dbyHIaMEHTaIbHbIX MOHATHH, 3aKOHOB U TEOPUN XUMUU, COBPEMEHHBIX
MPEJICTABICHUN O CTPOCHUU BEIIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJIMOJIEKYJISIPHOM, O TEPMOJIWHAMUYECKUX WU
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSA XUMMHUYECKUX PEAKIUM, O
XUMUYECKOM paBHOBECHHU, PAcTBOpax M JHUCIEPCHBIX CUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMHUUECKOTO MPOU3BOJICTBA;
dopmupoBanue y  oOydaromuUXCs  OCO3HAHHOTO  IMMOHHUMAHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU I OO0BSICHEHUS
KITFOUEBBIX HJICH W MPOOJeM COBPEMEHHOW XUMUH, JJIsi OOBICHEHUS U
NPOTHO3UPOBAHUSA  SIBJICHUM, MMEIOIIUX  €CTECTBEHHO-HAYYHYIO
IpPUPOJly; TPAaMOTHOTO pelieHUus NpoOJeM, CBSA3aHHBIX C XUMUEH,
MPOTHO3WPOBAHUSA, aHaivM3a W OLEHKU C TMO3ULIHUA HKOJIOTMYECKOM
0€30MacHOCTU  TOCJEACTBUNM  OBITOBOM W TPOU3BOICTBEHHOMU
NEATEIbHOCTH YEJIOBEKA, CBSI3aHHOW C XMMHUYECKUM IPOU3BOJCTBOM,
UCITOJIb30BaHUEM U TTepepabOTKOM BEIECTB;

yrayOJIeHHe TPEJCTABICHUH O HAy4YHBIX METOJaX TO3HaHMS,
HEOOXOAUMBIX JJIsI TIPUOOPETCHHUSI YMEHHU OPHUEHTHUPOBATHCS B MUPE
BEIIECTB M OOBICHECHHS XMMHYECKHX SBJICHHH, HMEIOIIMX MECTO B
IIPUPO/IE, B MPAKTUYECKOMN JIEATEIIBHOCTH U MOBCEIHEBHOMN KU3HMU.

B mnnane peanuzanuu nepBOOYEpPEAHBIX BOCIUTATEIBHBIX W Pa3BUBAOIIUX
(GYHKIUH 1EJIOCTHOM CUCTEMBI cpeHero o0iero o0pa3oBaHus MPU U3y4YEeHUU
npenMera «XUMHUS» Ha yYriayOJE€HHOM YpOBHE OCOOYI0 aKTyalbHOCTb
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

BOCIIUTaHUE YOCKAEHHOCTH B ITO3HABAEMOCTH SIBICHUU TPUPOJIH,
YBOKEHUS K IMPOIECCY TBOpPYECTBA B OOJIACTH TEOPETHUECKUX U
NPUKIIATHBIX UCCIICIOBAHUNA B XUMHH, (OPMUPOBAHUE MUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥  CAMOBOCIIUTAHUIO HAa  OCHOBE  YCBOCHUS
00I11eYeJIOBCYECKUX [ICHHOCTEH;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HWHTEIUIEKTYalbHBIX U
TBOPUYECKHX CIOCOOHOCTEH oOydaronuxcs, (GopMUpPOBaHHWE y HHUX
CO3HATEJIIPHOTO OTHOMICHUS K CaMOOOpa30BaHWIO W HEMPEPHIBHOMY
o0pa30BaHMIO KaK yCIOBHIO YCIEMHON mpodeccruoHambHON U
OOIIECTBEHHOM NEeITeTbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO ¥ IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;



e (opmMupoBaHHEe YMEHMIA W HABBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHNUSA,
pPa3BUTHE  JKOJIOTHUECKOW  KYJIBTYphl, TMPUOOpPETEHUE  OMBITA
00111€CTBEHHO-TI0JIE3HOM IKOJIOTUYECKOUN eI TEILHOCTH.

OOmiee 4KMCIIO 4YacoB, NPEAYCMOTPEHHBIX JUIA M3YYCHHS XUMHU Ha
yriayOJIeHHOM ypOBHE CpeliHero obiiero oOpazoBanus, cocrapisier 204 yacos:
B 10 xmacce — 102 gaca (3 gaca B Hemenmto), B 11 kmacce — 102 gaca (3 gaca B
HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer u 3HayeHWE OPraHUYECKOW XUMMUH, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeAUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa Yriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUSI. BaJleHTHBIE BO3MOXHOCTH aToMa yriepojaa. XHUMHUYECKasl CBSA3b B
OpraHMYeCKUX COCAMHEHMSIX. THUIbl THOpUIM3AIMM aTOMHBIX OpOuTaIei
yriaepoaa. MexaHuzMbl 00pa3oBaHMsS KOBaJEHTHOW CBsA3M (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). TUIBI NEepeKpbIBaHUS aTOMHBIX OpOUTaNeH, G- U -
cBs3u. OnuHapHasi, [BOMHAas M TpoitHast cBsi3b. CrocoObl pa3pbiBa CBs3ei B
MOJIEKYyJlaX OpraHuyYeckux BemiecTB. [loHATHE O CBOOOJHOM paauKale,
Hykieodue u anekTpodure.

Teopust cTpoeHus opranudeckux coeauHeHuii A.M. bBytiepoBa u
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTypEe MOJIEKYJl. 3HA4€HUE TEOpUHU
CTPOCHHSI OpPraHMYECKHUX COEOUHEHHU. MONeKylsipHble W CTPYKTYpHbIE
dopmynbl.  CTpykTypHble GOpMYNbl  pa3jUYHBIX  BHUIOB: pPa3BEPHYTas,
COKpanléHHas, ckenetHad. M3omepusa. Bunel un3omepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAs. OJEKTpPOHHBIE 3(PGEKThl B MOJEKylIaX OpPraHUYeCKHX
coeMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3P EKTHI).

[IpencraBnenne o kiaccuukanuu opraHudeckux BemiecTB. [loHsTHE O
(b yHKIIMOHAIBHOM rpymre. ['omomorwus. ['omonoruueckue PAIBI.
Cucrematnyeckass HoMmeHKiarypa opranudeckux coeauHenuii (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OT/IEJIbHBIX MTPEACTABUTEIIEH.

OcobenHocTH U KIaccuUKAIMs OpraHuYecKuX peakiunii. OKUCTUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUN B OPraHUYECKONW XUMUMU.

OKCHEpUMEHTAIBHBIE METOJbl W3YYEHUS BEIIECTB M HMX MPEBpaALICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMM OpPraHMYECKHUX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OMBITHI 10 MPEBPALIEHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(nnaBneHue, oOyrivMBaHUE W TOPEHHUE), KOHCTPYMPOBAHHE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['oMonorudeckuii psj ankaHoB, o0mas Gpopmyia, HOMEHKIATypa
U U30MepUs. DINEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI aJIKAHOB,



sp3-rubpuauszanus aToMHBIX OpOWTanedl yriepoma, G-CBA3b. DusnuecKue
CBOMCTBA AJIKAHOB.

XUMHUYECKUE CBOMCTBA allKaHOB: PEAKIMHU 3aMENICHUs, HU30MepHu3allui,
JNETUAPUPOBAHMS, IMKIN3AINY, TUPOJIN3a, KPEKUHTa, TopeHus. [IpeacraBienue
0 MEXaHU3ME PeaAKIUN PaTUKAIBLHOTO 3aMEIICHUS .

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. OOmas  ¢opmyna, HOMEHKIATypa U H30MEpHUS.
OCOOEHHOCTH CTPOEHUS W XUMHUYECKHX CBOMCTB MasbIX (IUKJIOMPOIIAH,
UKJIOOyTaH) U OOBIYHBIX (I[MKJIOTIGHTAH, IMKJIOTEKCaH) IMKIOAJIKAaHOB.
Cnioco0bI moSTy4eHUs! ¥ IPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['oMonoruueckuid  psii  ajdkeHoB, oOmas  ¢gopmyra,
HOMEHKJIATypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYI
a7KEHOB, SP>-TMOpUIM3alMs ATOMHBIX OpOMTanell yriepoja, G- U T-CBS3H.
CrpyktypHas W TreoMeTrpuueckas (LIHMC-TpaHc-) wu3oMmepus. Dusnyeckue
CBOMCTBA QJKEHOB. XHWMHUYECKHE CBOMCTBA: pEAKIMUH MPUCOCTUHEHUS,
3aMeNIeHUs B 0-TI0JI0KEHUE TIPU JBOMHOM CBSI3U, MOJIUMEPHU3AIUU U OKUCIICHHUS.
[IpaBmiio MapkoBHukoBa. KayecTBeHHBIE pEakUMUM Ha JIBOMHYKO CBS3b.
Crioco0ObI oJTy4YeHHUsT ¥ PUMEHEHHUE aJTKEHOB.

ANKaMCHBI. Knaccuduxanus aJIKaJIMCHOB (conpsiKEHHBIE,
U30JUPOBAHHbIE, Kymyauposanusie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS H
XUMHUYECKUX CBOMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tomumepu3zarmus conpspkEHHBIX qUeHOB. CrocoObI MOMYyYeHUS W MPUMEHEHUE
aJIKaIMCHOB.

Ankuael.  ['omomormyeckuii  psg  ajdkuHOB, oOmas  ¢opmyia,
HOMEHKJIATypa M HM30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI ~ QJIKHHOB, SpP-THOpHAM3alMs aTOMHBIX OpOWTajel  yriepoja.
@OU3UYECKUE  CBOWCTBA  QJIKMHOB. XHMMHUYECKHME  CBOWMCTBA:  pPEaKIHUU
MPUCOCINHEHUS], IUMEpU3AllUM U TPUMEPHU3AIMHU, OKHUCICHUSA. KHUCIOTHBIC
CBOWCTBAa AJIKMHOB, MMEIOIIMX KOHUEBYIO TPOWHYHK CBf3b. KauecTBeHHBbIE
peaKIuu Ha TPOUHYIO CBA3b. CIIOCOOBI MOYUCHUS W MPUMEHEHNE aJIKMHOB.

ApomaTuyeckue yriieBoJIopobl (apeHbl). ['oMonornyeckuil psii apeHos,
obmass  ¢opMmyna, HOMEHKIaTypa ©  H30MEpHUA.  OJJICKTPOHHOE W
MIPOCTPAHCTBEHHOE CTPOEHHE MOJICKYNbl OeH30ma. DuU3nYecKkne CBOMCTBA
apeHoB. XMMHUYECKHE CBOKMCTBA O€H30J1a M €r0 TOMOJIOTOB: PEAKIIMHU 3aMEIICHUS
B OCH30JIbHOM KOJIBIIC M YTJICBOJOPOJHOM pPaJIMKaje, PEaKIUU MPHUCOSTUHCHHUS,
OKHCJIEHHEe ToMoJoroB OeH3oma. IlpeacraBieHne o0 OpUEHTHPYIOUIEM
JIEUCTBUU 3aMeCcTUTEee B OCEH30JbHOM KOJIBIIE HA MpUMEPE aIKUIbHBIX
paauKanoB, KapOOKCUIBHOU, THAPOKCHILHONW, aMHUHO- M HUTPOTPYIIIIBI, aTOMOB



rajioreHoB. OCOOEHHOCTH XMMHMUYECKHUX CBOWCTB crtupoda. llomumepuzanus
ctuposna. CrnocoObl MOTYYEHUSI U TPUMEHEHUE apOMAaTUYECKUX YIIIEBOIOPOIOB.

[Ipuponneiii  ra3. IlomytHeie HedTsaHble TrTa3pl. Heptp u €€
npoucxoxaeHue. KameHHbId yroib U OpOAYyKThl ero mnepepadotku. CrnocoOsbl
nepepaboTku HePTHU: MeperoHka, KPEeKUHT (TEPMUUYECKUM, KaTATUTUUYECKUM),
pudopmuHr, nuponus. IIpoaykTtsl nepepaOoTku HedTH, WX NPUMEHEHHE B
MPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEX]y pa3IMUHBIMU KJIACCAaMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOJIHBIX YIJIEBOAOPOAOB. Peakiuu
3aMeIlleHHs] TrajoreHa Ha THAPOKCOTpYNNy, HUTPOrpyNmny, UUAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TrajaoreHIpoU3BOJHBIE BOAHOTO M CHUPTOBOIO
pacTBopa MmENoun. B3anMoaencTBue IUrajaoreHajJKaHOB ¢ MAarHUEM U LIMHKOM.
[lonsiThe 0  MeTa/NIOOpraHUYEeCKUX  coeluHeHusx.  Vcmonp3oBanue
raJIOTeHMPON3BOIHBIX YTJIEBOJAOPOJIOB B OBITY, TEXHUKE M TpPU CHUHTE3E
OpraHUYeCKUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/bl M3Y4YEHHUS BEIIECTB M MX MpEeBpalleHUI:
u3yueHrue  (U3MYECKUX  CBOMCTB  YIJIEBOJOPOAOB  (pacTBOPUMOCTH),
KayeCTBEHHBIX PEAKIUI YIIIEBOJOPOAOB PA3IUUHBIX KJIACCOB (0OECI[BEUBaHUE
OpOMHOI WJIM MOAHOW BOJbI, pACTBOpPA MEPMaHraHaTa Kajivs, B3aUMOJICHCTBHE
aleTWJIeHa C aMMHUa4yHbIM pacTBopoM okcuua cepedpa(l)), kadecTBeHHOE
oOHapykeHHe yriepoja W BOAOpPOJa B OPraHMYECKUX BEIEeCTBAaX, MOJyUYEeHHE
ATUJIEHA M U3YYEHHE €ro CBOMCTB, O3HaKOMIIEHHE C KoJuiekiusimMu «Hed1b» u
«Yromb», ¢ oOpa3llaMH IIACTMACC, Kay4yKOB W PE3UHBI, MOJEIUPOBAHUE
MOJIEKYJI YIJIEBOJOPOAOB U TAIIOT€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kuciopoaconepsxkamue opranudecKue coeJMHEHHU.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpoeHHWE MOJIEKYyNl (Ha IpuMepe
MeTaHoJIa W 3TaHoja). ['omonormyeckuii psij, obOmas Qopmyna, HU30Mepus,
HOMEHKJIaTypa U kiaccupukanua. Dusnueckue CBOWCTBA MpPeAETbHBIX
OJTHOATOMHBIX CIIUPTOB. BOIOpOAHBIE CBS3M MEXIY MOJIEKYJaMU CIHUPTOB.
XVMMHYECKHE CBOMCTBA: pPEAKUMU 3aMELIEHUs, JAETUApATAlUH, OKHUCIICHMS,
B3aUMOJIEHCTBHE C OPraHMYECKMMH M HEOPraHMYECKUMH  KHCIOTaMHU.
KauecTtBeHHast peakuusi Ha OJHOATOMHBIE CHUPTHL. JleWcTBUME »dTaHONA U
METaHOJIa Ha oOpraHu3M 4ejoBeka. (CrnocoObl MNOJy4YeHUs W NPHUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

IIpocTeie a¢upsl, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3NUECKUX
Y XUMHYECKUX CBOMCTB.

MHOroaToMHbI€ CHUPTHI — STUICHIJUKONb U TIUUEpHH. Du3znyeckue H
XMMHYECKHUE  CBOMCTBA:  pEakUMH  3aMELIEHUs, B3auUMOJEWUCTBHE  C



OpPTaHUYECKUMHU U HEOPraHWYECKUMH KHCIOTaMM, KA4eCTBEHHAs peaklus Ha
MHOTOaTOMHBIE  crupThl.  llpenctaBieHne 0  MeXaHW3ME  peakUui
HyKJIeopuibHOro 3amelieHus. JleiicTBue Ha opranusm uenoBeka. CrocoObl
MOJTyYeHUS] M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTtpoeHHe MOJEKYJbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
O6eH3o0sbHOrO siapa. Pusznueckue cBoicTBa (henona. OCOOEHHOCTH XUMHUUYECKUX
cBoiicTB (eHona. KauecTBeHHble peakunu Ha (eHos. TokcuuHOCTH (peHoa.
Crioco0b!I osryueHus U npuMeHeHue penona. PexonpopManbaeruiHas cMoa.

KapOoHunbpHbIE COEMWHEHUS — aibJACTHUABl W KETOHBL. OJIEKTPOHHOE
CTpOCHHE KapOOHWJIBHOW Tpymmbl. ['OMOIOTHYECKHE pSIABI albICTHAOB H
KETOHOB, o0miast Gopmyna, nzomepusi 1 HoMeHKIarypa. dusnueckue cBOCTBaA
QIBJICTUIOB U KETOHOB. XHWMHUYECKHE CBOICTBA ajbJCTHAOB M KETOHOB:
peakiuu npucoequHeHus. OKUCIEHUE ambIeTHIOB, KAUSCTBCHHBIC PEaKIUy Ha
anpaerubl. CriocoObl MOTyYeHUs U IPUMEHEHHUE aJIbJICTH/IOB M KETOHOB.

OnHOOCHOBHBIE —TpefenbHble KapOOHOBBIE KHCIOTHL. OcoOeHHOCTH
CTPOEHHUSI MOJIEKYJl KapOOHOBBIX KHCJIOT. M3oMmepuss W HOMEHKJATypa.
®dwu3nveckne CBOWCTBA OJHOOCHOBHBIX TMPEACITBHBIX KapOOHOBBIX KHUCIOT.
BonopoaHsie cBsA3M MEXAYy MOJIEKYJIaMHU KapOOHOBBIX KHUCIOT. XMMHUYECKUE
CBOMCTBA: KUCIIOTHBIE CBOWCTBA, peaklus dTepuUKalum, peakiuu ¢ y4acTHEM
yIJI€BOJOPOIHOr0 paaukana. OcOOEHHOCTH CBOWCTB MYpPaBbUHOM KHCIIOTBHI.

[loHaTHE O TPOM3ZBOMHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX ddupax.
MHuoroo6pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB HENPEACTbHBIX U
apOMaTHYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIMX KapOOHOBBIX KHCIOT:
CTEapUHOBAsA, NAJIbMUTHHOBAS, OJIEUHOBAS, JIUHOIE8As, TUHOAEHOBAs KUCIOTHI.
Crioco0bI oNTy4eHUs ¥ MPUMEHEHUE KapOOHOBBIX KHUCTIOT.

Crnoxnbie 3¢upsl. ['omonorndyeckuit psia, obmas Gopmya, U30Mepus U
HOMEHKJIaTypa. OU3NUECKUE U XUMHUYECKHE CBOWMCTBA: TMAPOJIM3 B KUCIOW U
IIEJIOYHOM CpeTIe.

Kupsl. Ctpoenue, puznueckre U XUMUIECKUE CBOMCTBA KUPOB: TUIPOIIU3
B KHCJOW M 1enouHoit cpeae. OCoOOCHHOCTH CBOWCTB JKHPOB, COIEpKAIINX
OCTAaTKU HETPEIeNbHBIX )KUPHBIX KUCIOT. JKUpBI B Ipupoe.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mrast xapaktepuctruka yrieBoaoB. Kmaccudukamus yrieBogoB (MOHO-,
IU- W Tonucaxapuabl). MOHOcaxapuisl: TIIOKO3a, (PPYKTO3a, TalaKTo3a,
pubo3a, nezokcupuOo3a. PU3NYECKHE CBOWCTBA W HAXOXKICHHE B TPUPOJIC.
dortocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUUMH C Y4YaCTHEM
CIIUPTOBBIX M QJIbJACTHAHOW TPYMI, COUPTOBOE W MOJOUYHOKHUCIOE OpOKEHHUE.



[IpumeneHne T1IIIOKO3bI, €€ 3HAYEHUE B IKUZHEACATEIbHOCTH OpraHU3Ma.
Jucaxapunpl: caxapo3a, MaibTO3a M JIAKTO3a. BoccTaHaBiauBaromue u
HEBOCCTaHABIMBAIOIIME aucaxapuasl. ['maponus nucaxapuno. Haxoxaenue B
npupoae M npumeHeHue. llonmucaxapuapl: KpaxMan, IIIMKOT€H W UEJIII0JI03a.
CtpoeHne MakpoMOJIEKYJ Kpaxmaya, FIMKOT€Ha W UEeUI0JI03bl. Dusnueckue
CBOMCTBAa KpaxMajla M LEJUIIOJIO3bl. XHMHUYECKHME CBOWMCTBA Kpaxmala:
TUAPOJIN3, KAYECTBEHHAs peaklus ¢ HMOJAOM. XHMHUYECKHME CBOMCTBA
IEJUTIONIO3Bl:  THAPOIMN3, TMojdydeHue dGupoB mewnono3bl. [lonarue 00
HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a, alleTaTHBIN MIENK).

DKCIEPUMEHTAIBHBIE METOJbl HM3yYEHHUS BEIIECTB M HUX MPEBPALLCHUM:
pacTBOPUMOCTh PA3JIUYHBIX CIHUPTOB B BOJIE, B3aUMOJCHCTBUE HSTAHOJA C
HAaTPUEM, OKHUCIIEHUE STHJIIOBOIO CIIUPTA B albJETHJ Ha PACKAIEHHOM MEIHOMN
IIPOBOJIOKE, OKHCJEHWE STWJIOBOTO CIUPTa JIUXPOMATOM Kayiusl (BO3MOXKHO
UCITIOJIb30BaHUE BHUCOMATEPHUAJIOB), KAUYECTBEHHBIC PEAKIIMU Ha allbJIeTUIbI (C
ruapokcuom  auammuHcepebpa(l) u  ruapoxcumom  menu(ll)), peaxuums
mmnepuHa ¢ ruapokcuaom  meau(ll), xuMudeckue CBOWCTBAa pacTBOpa
YKCYCHOM KHUCJIOTBhI, B3aWMOJICICTBME pacTBOpa TIJIIOKO3bl C THAPOKCUIIOM
meau(Il), B3aumosaeiicTBue Kpaxmana ¢ MOJOM, PEIIEHNE dKCIIEPUMEHTAIbHBIX
3amay o temaM «CrupTthl U QeHonbl», «KapOoHoBbie KHUCTOTHL. CIlOXKHBIE
3(UpbI».

A3o0Tcoep:Kalue OpraHudecKue coeJMHeHHs.

AMUHBI — OpraHuyYeckue NpOu3BOJHbIE ammuaka. Kriaccudukanms
aMUHOB: anu(paTUYECKUE U apPOMATUYECKHE, TEPBUYHBIC, BTOPUYHBIC U
Tpetuunbie. CTpoeHue MoJeKys, oomas Gopmyra, U3oMepus, HOMEHKIATypa H
dbu3udeckue CBOMCTBA. XHWMHUECKOE CBOWCTBA anu(aTHYECKUX aMHHOB:
OCHOBHBIE€ CBOMCTBA, AJIKWJIUPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX aMUHOB C
azoTuctoi Kkucaoroi. Conu aJKuIaMMOHHUS.

AHWIMH — MNOpEeICTaBUTEIb AMUHOB apomaTuyeckoro psnga. CrpoeHue
aHWINHA. B3anMmHOE BIWsSHME TpynI aroMOB B  MOJICKYJIE aHWJIMHA.
Oco0eHHOCTH XWMHUYECKUX CBOWCTB aHWUIWHA. KadecTBeHHBIE peaKkIMu Ha
anwmH. CrnocoObl TONyYeHUs W TpPUMEHEHHE anu(aTUYecKUuX amMHuHOB.
[lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucnoTel. Homenknatypa u uzomepusi. OTnenbHble NpeIcTaBUTENN
(-aMUHOKHUCIIOT: TJWALNWH, anaHuH. Ouszndeckue CBOMCTBA aAMHHOKHCIOT.
XHUMHUYECKHE CBOWCTBA AMUHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUuYECKHUX
COCIMHEHUMN, peaklusl MOJUKOHJIECHCAlMU, OOpa3oBaHUME NENTHUIHOW CBS3U.
buonornueckoe 3HaueHre aMMHOKHUCIOT. CHHTE3 U THIPOIU3 NENTH/IOB.



benku kak npupoaHsle monuMepsl. [lepBuyHas, BTOpUYHAS U TPETUUHAS
CTpYKTypa OenkoB. XUMHUUECKUE CBONCTBa OEIKOB: THUAPOIU3, JEHATypalusi,
KAueCTBEHHbIE PEAKIIUU Ha OEJIKHU.

DKCIMEPUMEHTAIBHBIE METOAbl WM3YyYEHUS BEIIECTB M HUX MPEBPAIICHUN:
pacTBOpeHUE OCJIIKOB B BOJE, J€HATypalus OCJIKOB MPU HArpeBaHUU, LIBETHHIC
peakiuu Ha O€JKH, peIIeHHe OHKCIEPUMEHTAIbHBIX 3a/Jad 10 TeMaMm
«A3oTconmepxkaimie — opraHumyeckue — coeguHeHus» U «Pacno3naBanue
OPraHUYEeCKUX COCAUHECHUI.

BbicokoMoJieKyJIsIpHbIE COeIUHEHHS.

OCHOBHBIE TOHSAITHSI XMMHUU  BBICOKOMOJIEKYJISIPHBIX  COEJIUHECHUN:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNM, CPEIHSS
MoJieKyJigpHass macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX
COEJIMHEHUHN — MOJTUMEPU3aLIUS U TIOJTUKOHICHCALIUSL.

[Tonmumepubie matepuanbl. [lmacTtmacchl (TOMUATUIICH, TOJMIPOIIUIICH,
MOJIMBUHUJIXJIOPU, TOJUCTUPOJI, TOJUMETUIMETAKPHIAT, TOJIMKAPOOHATHI,
noJimdTUIIeHTepedTanaT). Ytunuzanus u nepepadoTka IacTUKa.

DJIaCTOMEPBI:  HATypajdbHBI  KaydyyK, CHHTETHYECKHE  Kay4dyKH
(6yTamueHoBBIN, XJIOPONPEHOBBIN, H30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, WIEPCTh, MIENK), HCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KApOH U JIABCaH).

[Tonumepsr CIEUUATIBHOTO Ha3HA4YEeHUs (Tepmon, KeBJap,
AIEKTPOINPOBOISIIME TTOIMMEPHI, OMOpa3iiaraeMble TOJUMEPHI).

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHUs BEUIECTB M HUX MPEBPALICHUM:
O3HAaKOMJICHHME C oOpa3llaMH TPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, KAay4yKOB, pEIICHHE SKCIEPUMEHTANBHBIX 3aJad 10 TEMeE
«Pacrmo3HaBaHUeE IJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3anaumn.

Haxoxxnenue monekynsipHOl (HOpMYIbl OPTaHMYECKOTO COSAMHEHHS TI0
MAaCCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXO0XJICHUE
MOJICKYJISIPHOW (DOPMYNIBI OPraHWYECKOrO0 COSIWHEHHS 10 Macce (00BEMY)
MPOJYKTOB CrOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkud W/WIM MCXOIAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (HOPMYIIBI
OpPraHUYECKOTO BEIIECTBA Ha OCHOBE €T0 XMMHYECKUX CBOMCTB WIIU CITIOCOOOB
MOJIY4YEHUsI, ONPEICIICHUE JOJM BBIXOJA MPOAYKTAa PEAKUUHU OT TEOPETHUYECKHU
BO3MOXHOTO.

MeXnpeaMeTHbIE CBA3U.

Peanuzamusa MeXnpeaQMETHBIX CBSI3€M IIPU  U3YUYEHUM OPraHUYECKOU
xumud B 10 Kkjacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BAHUE KakK OOIIMX



€CTCCTBEHHO-HAYYHBIX MOHSATUH, TaK W TOHITHHA, TPUHATHIX B OTACIBHBIX
MpeIMETaxX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAay4yHbId (aKT,
TUIO0TEe3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, Kiaccudukaius, HaOIoACHHE,
HU3MEpPeHHE, FIKCIIEPUMEHT, MOJIEITb, MOJICITUPOBAHHE.

dusnka: wMaTepus, aToM, OJJCKTPOH, IPOTOH, HEHUTPOH, MOJICKYJIa,
DHEPTreTUYCCKUN YPOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSTHHE
BEIICCTBA, (PU3MUECKHUE BEIMYMHBI, CIMHUIIBI U3MEPEHUsS, CKOPOCTh, dHEPTHS,
Macca.

buonorusi: kierka, opraHusM, 3KOcucTeMa, Ouocdepa, MeTab0IHU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIN M reTepOTPOMHBINA THI MUTAHUSA, OpOXKCHHE,
¢doTOCHHTE3, IbIXaHWE, OCJKHW, YIJICBOJbI, JKUPBI, HYKICHHOBBIC KHCIIOTBI,
(bepMeHTHI.

["eorpadusi: mosie3HpIe UCKOTIAEMBIC, TOITLIUBO.

TexHOMOrus: MHUIIEBbIC TPOIYKTHI, OCHOBBI PAIMOHAILHOTO IHUTAHUS,
MOTOIIIME CPEJICTBA, MATEPHAIIbI M3 UCKYCCTBEHHBIX U CHHTETUYCCKHUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnueckue 0CHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX fIep. XHUMHUYECKUN »dyneMeHT. W30Tormsl.
CtpoeHue 2IeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YMCIa. DHEPreTUYECKUE
YPOBHU M TONYpOBHH. ATOoMHBIe opOutanu. Krnaccudpukanus XUMHYECKHUX
3JIEMEHTOB (s-, P-, d-, f-ajemenTsI). PacnpeneneHue 3JIEKTPOHOB MO aTOMHBIM
opOuTAIAM. OJNEKTPOHHBIE KOH(PUTYpAllUd aTOMOB DJEMEHTOB TIEPBOTO—
4eTBEPTOro MEPUOFOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUU, DJIEKTPOHHBIC
KOH(MUTYypalui HOHOB. DIEKTPOOTPHUIIATEIIHHOCTb.

[leppuonnuecknit 3akoH u llepuonuueckas cHUCTEMAa XUMHYECKUX
snementoB  J.M. MenneneeBa. CBs3pb  NEPHOJUYECKOTO  3aKOHA U
[lepronnueckor CUCTEMBl XMMUYECKHX 3JIEMEHTOB C COBPEMEHHOM TEOpUEU
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHSI CBOMCTB XHMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEHIECTB MO TPyIIaM H
nepuoaam. 3HaueHue nepuoanydeckoro 3akona .M. Menneneena.

XuMu4ecKkass CBA3b. BUIbl XMMHYECKOW CBA3U: KOBAJICHTHAs, MOHHAs,
MeTayundeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIA U
JOHOPHO-AKLENTOPHBIA.  DHepruss W JnuHa  cBsa3u.  [lomsapHOCTS,



HAMpaBJICHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHble CBs3M.
Bonopoanas cBa3b. MexXMOIEKYIISApPHBIC B3aUMOACHCTBUA.

BaneHTHOCTh M BaJE€HTHBIE BO3MOKHOCTHM aTOMOB. CBS3b JJIEKTPOHHOMU
CTPYKTYpbl MOJIEKYJl C HMX TE€OMETPUUECKUM CTpPOCHHEM (Ha mpumepe
COCIMHEHUH 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBneHne O KOMIUIEKCHBIX cOelMHEHUsX. COCTaB KOMILJIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTellb,  JIMTAHJABL.  3HAYEHHWE  KOMIUIEKCHBIX
coenuHeHun. [IoHsATHE O KOOPAMHAIMOHHON XUMUH.

BemiectBa MOJEKYJIApHOTO W HEMOJIEKYJSIPHOTO  CTpOE€HHUs. Tumbl
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonsTue o gucnepcHeix cuctemax. Mictuauele pactBopsl. [Ipeacrasienue
0 KOJUIOMJIHBIX pacTtBopax. CrocoObl BBIpaXKEHUs KOHIICHTPAIIMU PaCTBOPOB:
MaccoBas JI0J1s1 BEIlIECTBAa B PaCTBOpE, MOJISIpHAs KOHLIEHTpalusi. HachlleHHbIe
Y HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTaioruaparsl.

Knaccudpukanus w  HOMEHKJIaTypa  HEOPraHMYECKHUX  BEIECTB.
TpuBnanbHble Ha3BaHUS OTACIBHBIX MPEACTABUTEICH HEOPraHUYECKUX
BEILIECTB.

Knaccudukamus  XUMUYECKHX  peakuuii B HEOPraHUYECKOW U
OpraHWYeCKOM XMMHUH. 3aKOH COXPAHEHHS MACChl BEIIECTB; 3aKOH COXPaHEHUS
U TPEBpAIlleHHUs] HPHEPTrUU MPU XUMUYECKHX peakuusx. TemnoBeie 3¢ EKTsI
XUMHUYECKUX peakuuil. TepMOXUMHUYECKUE YPABHEHUSI.

CkopocTh XMMHUYECKOM peakuuu, €€ 3aBUCUMOCTh OT pPa3JIMYHbIX
¢daktopoB. ['oMoreHHbIie ¥ reTeporeHHbIe peakiuu. Katanus u kaTanu3aTopsl.

O6patumMble W HeOOpaTUMBIE peaKIMd. XHUMHUYECKOE paBHOBECHE.
Koncranra xumuueckoro pasHoBecus. DakToppl, BIUAIOIIKE HA IOJOXKEHUE
XUMHUYECKOIO PABHOBECHS: TEMIIEPATYpPA, IABICHUE U KOHLUECHTPALMU BEIIECTB,
ydyacTByromux B peakiuu. [Ipunnun Jle [larense.

OnextponuTudeckas nuccoruaius. CHiIbHBIE W CIIa0ble SJIEKTPOJUTHI.
Crenens aucconmanuu. Cpena BOJHBIX PAacTBOPOB: KUCJIOTHAsl, HEUTpaiIbHAas,
menounas. Bopopoansiii mnokazarens (pH) pactBopa. I'maponu3 cosneit.
Peakuuu noHHOro oOMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE ~ peakiuu. (CTeneHb OKHUCIICHHUS.
Oxkucnurens u BoccTaHOBUTENb. [Ipolecchl OKUCIEHHS W BOCCTAHOBJICHUSI.
Baxueiinme OKUCIUTENN M BOCCTAaHOBUTEIW. MeTod AJIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHbIE METO/Abl M3Y4YEHHUs BEUIECTB M HUX MPEBpaALICHUMN:
pa3oKeHUEe MEPOKCHIA BOAOPOJA B MPUCYTCTBUHM KaTAIM3aTOpPa, MOJAEIH
KPUCTAJUTMYECKUX  PEHIETOK, MPOBEICHUE peaKUuid HOHHOTrO OOMeEHa,



OMpENICNICHUE CPEJIbl PACTBOPOB C MOMOIIBI0 UHAUKATOPOB, U3YUEHUE BIUSHUS
pa3IUUYHbIX (HAKTOPOB HA CKOPOCTh XUMHYECKON pEaKkIuu U TMOJIOKECHHE
XUMHUYECKOTO PaBHOBECHS.

Heopranuuyeckass XuMus.

[Tomoxenne HemeraisioB B llepuoguyeckor CHUCTEME XUMHUYECKHX
sanementoB J[.M. MenzgeneeBa M OCOOEHHOCTM CTPOEHHUS HMX aTOMOB.
dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

Bonopon. Ilonydyenue, ¢puzndeckue U XUMUYECKUE CBOWCTBA: PEAKIIUU C
MeTajulaMd ¥ HEMETa/UlaMH, BOCCTAHOBHUTEJILHBIE CBOWCTBA. [ UIPHUIBI.
TomnuBHBIE 2JIEMEHTHI.

lNanorensr. Haxoxaenue B mpupoje, CriocoObl mojiydeHus1, puznueckue u
XUMUYECKUE CBOMCTBA. ["amoreHoBOAOPOIBI. Baxuenmne
KUCJIOPOJACOAEPKAIIUE  COCAUHEHUS  TallOr€HOB. JlaGoparopHeie
IPOMBIIIJICHHBIE CITIOCOOBI MOJTyUeHHs TaIoreHoB. [[puMeHeHue raloreHoB U UX
COEIMHEHUH.

Kucnopon, o30H. JlabopatopHbie U MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
kuciioposa. Pu3ndyeckue U XMMUYECKHE CBOMCTBA M MPUMEHEHHE KUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B Mpupoie, CHOCOOBI MOJTy4YeHUs, (PU3MUYecKkue u
xumuueckue cBoictBa. CepoBogopon, cyiabduasl. Oxcun cepri(IV), okcua
cepbl(VI). CepHucras u cepHasi KUCJIOTHI U UX coiu. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOThI. [IpuMeHeHne cephl U €€ COEIUHEHUI.

Azor. HaxoxneHue B MNpupoje, CIOCOOBI MOdydeHHs, (PU3NYECKHe |
XUMHUYECKHE CBOWCTBA. AMMMAaK, HUTpUIbL. OKcHUIbl a3oTa. A30THCTas H
a30THas KUCIOTHI W UX coiu. OCOOEHHOCTH CBOWCTB Aa30THOW KHCIIOTHI.
[IpumeHeHHUE a30Ta U €ro COeTMHEHUN. A30THBIC YA0OpEHHUS.

®docdop. Haxoxnenne B mpupojie, CrocoObl ModydeHHs, (HU3NISCKUE U
xumudeckue cBoiictBa. @ochunpt u dpochun. Oxcuasl Gochopa, dpochopHas
kucnota u e€ comu. [Ipumenenue docdopa u ero coegmnenuii. dochopHbie
yI0OpeHHs.

VYrinepon, HaxoXJAeHWE B TpUPOAC. AJUIOTPONHBIE MOAUGDUKAIIH.
du3nueckue U XHMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yraepona(ll), okeua yrnepona(IV), yronbHas kucinoTa U e€
coni. AKTUBHPOBAHHBIN yroib, agcopouus. Dymnepensl, rpadeH, yriepoiHbie
HaHOTPYOKHU. [IpuMeHeHNe MPOCTHIX BEMIECTB, OOpPa30BaHHBIX YTIEPOIOM, H
€ro COCINHECHHM.



Kpemnuii. Haxoxaenue B npupojie, CiocoObl MoiayyeHusi, Guanyeckue u
xumudeckue cBoiictBa. Okcun kpemHus(1V), kpeMHueBast KUCI0Ta, CUITUKATHI.
[IpumeHnenne kpemHus U ero coeauHeHuil. CTEKJIO, €ro MNOoJIydYeHUE, BHUIbI
CTEKJIA.

[Tomoxenne wetaimioB B llepuognyeckor CHUCTEME  XHMHUYECKHX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHUSA DBJEKTPOHHBIX O0O0JIOUEK aTOMOB
MetaioB. O6mue ¢puznueckre cBoicTBa MeTawioB. [IpumMeHeHne MeTamioB B
ObITy U TexHuke. CriiaBbl METaJIOB.

DNEeKTPOXUMUUYECKUN psAl HampsikeHud wmetawioB. OOmme crnocoObl
NOJIyYEHUS METaJIJIOB: TUIPOMETAIITYPTHS, MAPOMETAILTYPI U,
anekTpoMeramnyprus. [lonstue o koppo3un MetaioB. CrnocoObl 3alIUThl OT
KOPpPO3HHU.

O6mas xapakrepuctuka metamuioB [A-rpymnmsl [lepuoguyeckoil cucTeMbl
XUMUYECKUX OJJIeMEHTOB. Hatpuii u xanmii: mnonyudenuwe, (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHMUIA.

O6mmas xapakrepuctuka MetamioB [IA-rpynmnsl [lepuonnueckoit cucTemMbl
XUMUYECKUX JJIEMEHTOB. MarHuii W Kajbllui: ToJydyeHue, (U3NYecKue Hu
XUMUYECKUE CBOMCTBA, NMPUMEHEHUE IPOCTHIX BEIIECTB M HX COEAUHEHHI.
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHEHHUSI.

ANIOMUHUNA: TonydeHue, (Qu3Myeckue U XUMUYECKHE CBOWCTBA,
NpUMEHEHHE MPOCTOr0 BEIIECTBA UM €ro CoeluHEeHU. AMMOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCUA aTIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OO6miass xapakTepucTHKa MeTauioB mnobouyHbiX mnoarpynn (b-rpymim)
[Teproanueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

®u3nMYeCcKue 1 XUMHYECKUE CBOMCTBA XpoMa U €ro coearuHeHul. OKCUab
u ruapokcuabl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u 1uxpomatsl, UX
OKHCJIMTENBHBIE CBOMCTBA. [lonydueHne u npuMeHeHue Xpoma.

dusnyeckue M XMMUYECKHE CBOMCTBA MapraHlla M €ro COCIUHEHUM.
Baxueitmue coenunenuss wmapranua(ll), wmapranna(IV), wmapranuna(VI) u
mapranua(VII). Ilepmanranat kanus, ero OKUCIUTEIbHbIE CBOMCTBA.

dusnyeckue M XUMHUYECKHE CBOMCTBA JKE€JI€3a U €ro COCIUHEHH.
Oxkcuapl, rugpokcuasl u conu skene3a(ll) u xeneza(Ill). Ilomyuenue wu
MIPUMEHEHHE XKEJE3a U €ro CIJIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeIU U €€ coeaquHeHuil. [lomyuenue
Y IPUMEHECHUE MEJIN U €€ COCINHEHUN.

Huek: momydenue, QpuU3nUEeCKUe W XHUMHYECKHE CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCHUJA MW THUAPOKCHIA L[MHKA, THUJIPOKCOKOMIUIEKCHI IMHKA.
[IprMeHeHne NUHKA U €r0 COETUHEHHUI.



DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEIIECTB M HUX IMPEBpaICHUMN:
M3yueHHue 00pa3loB HEMETAJUIOB, TOpPEHUE cephl, Ppocdopa, xeneza, MarHus B
KUCIIOPOAE, M3YYECHUE KOJUICKIMU «Meramibl M CIjiaBbl», B3aUMOICHUCTBUE
IIEJOYHBIX W IIEJTOYHO3EMENbHBIX METAUIOB C  BOJOM  (BO3MOXHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA M Kejle3a C
pacTBOpaMu KHUCJIOT W IIeJIoYed, KaueCTBEHHBIE PEAKIMU Ha HEOPTraHWYECKHE
AQHUOHBI, KAaTHOH BOJOpPOJAa W KATHOHBI META/VIOB, B3aMMOJICUCTBUE
TUAPOKCUIOB AJIFOMUHMS M ITUHKA C pacTBOPAMM KHUCJIOT M IEJIOYEH, peleHne
AKCTIEPUMEHTATBHBIX 3a7a4 1o TeMaM «[ ajmorensl», «Cepa U €€ COeTUHECHUS,
«A30T u Qochop ¥ uxX coeauHEHUs», «MeTaibl TIABHBIX TOATPYII»,
«MeTayutbl TOOOYHBIX MOATPYIII.

XUMUS U )KU3Hb.

Ponpr xumum B oOecrneuyeHHH YCTOMYMBOTO pPa3BUTHS YEJIOBEUECTBA.
[TonsiTME 0 HayyHBIX METOJAx IIO3HAHUS U METOJOJIOTHM HAyYHOTO
UCCIIC/IOBAHUS. Hayunsbie TPUHITUTIBI OpraHu3aIuu XUMHUYECKOTO
mpou3BOCTBA. [IpOMBINIIEHHBIE CIIOCOOBI TOJYYCHUS! BaXKHEUIIUX BEIIECTB
(Ha TpuMepe TNPOW3BOJACTBA aMMMaKa, CEPHOW KHUCIOThI, METaHOoJA).
[IpoMbltiuieHHBIE CMTOCOOBI TMOJYYEHUS! METAJUIOB M CIUIaBOB. XHMMHUYECKOE
3arpsA3HEHHUE OKPYXaIIell cpeabl U €ro MociaeAcTBUA. Poinb XumMuu B
o0ecreueHnn IHEPreTHIECKOi 0€30MacHOCTH.

XuMusi U 300pOBbe 4enoBeKka. JlekapcTBeHHble cpenctBa. IlpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IMpenaparoB. Poilb XUMUM B pa3BUTUHU
MEIULINHBI.

XYMUS THIINA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKHU. Poiib XumMuu B
oOecIieyeHn ! IMUIIEBON O€30IMaCHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. beitoBas xummus. IlpaBuna
0e30macHOr0 HMCTOJIB30BAHMS TIPENapaToB OBITOBOM XWMHUU B TOBCEIHEBHOU
KU3ZHU.

XUMHUSL B CTPOUTENBCTBE: BaKHEWILHWE CTPOUTENIbHBIE MAaTepHAIIbI
(memeHT, OeToH).

XuMusi B CEIbCKOM Xo3siiicTBe. OpraHuyeckue MW MUHEpaJIbHBIE
ynoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHUaibl, KPACKH, CTEKIIO, KEpaMUKA.
Marepuansl 1t anektpoHuku. HanotexHonoruu.

Pacuérnbie 3anaum.

Pacuétei: Macchl BemecTBa mim 00bEMa Ta30B IO U3BECTHOMY KOJTHMYECTBY
BEIllECTBAa, Macce WU 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00bEMa, KOJMMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMH, €CIH OJHO W3



BEILLECTB MUMEET MpPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKkLuM, €CIM OJHO W3 BEIUECTB JaHO B BHUJAEC pPACTBOpPa C OINPEHEIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM U MOJSAPHOU
KOHIIEHTpAIlMX BEIIECTBA B PAacTBOPE, IOJM BBIXOJAA IPOAYKTA PEAKLUU OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanmss MeXINpeAMETHBIX CBs3ed TMpU H3ydyeHUW oOuieil u
HEOpraHnveckol xumuu B 11 Knacce OCyIIECTBISETCS 4Yepe3 MCIOJIb30BaHUE
KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX MOHSITHUH, TaK M TMOHSATUN, NPUHATHIX B
OTZEJIBHBIX IPEAMETAaX €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TMOHSATHUS: SBJIECHUE, Hay4yHbId (akKT,
TUN0TEe3a, TEOpHUs, 3aKOH, aHAIM3, CHUHTE3, KJIacCHU(pUKaLUs, MEPUOJUYHOCTD,
Ha0JII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJI€Ib, MOJICIMPOBAHHUE.

®usuka: marepus, MHUKPOMHUP, MAKpPOMHUpP, aTOM, O3JEKTPOH, IIPOTOH,
HEUTPOH, WOH, H30TONbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, DJHEPreTUUYECKUU
YpOBEHb, BEIECTBO, Tell0, OOBEM, arperatHoe COCTOSIHHE BEIEeCTBa,
UJCAIbHBIN Ta3, (U3MUECKHE BEJIMYUHBI, CJAUHMIIBI H3MEPEHHUS, CKOPOCTb,
JHEpPIUs, Macca.

Bbuonorusi: KkieTka, opraHmsM, 3KOCUCTeMa, Ouochepa, MeTabOIU3M,
MaKpoO- U MHMKPOAJIEMEHTHI, O€JIKH, XKHUPbI, yII€BOJbl, HYKJICHHOBBIE KHCIIOTBHI,
(epMEHTBI, TOPMOHBI, KPYTOBOPOT BELECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpa¢us: MuHepasnbl, TOPHBIE TMOPOJblI, IOJIE3HBIE HCKOIAEMBIE,
TOIUIMBO, PECYPCHI.

TexHomorus: XUMUYECKast IIPOMBIIIJIEHHOCTb, MeETaJULyprus,
CTPOUTEIIBHBIE MAaTEpHUallbl, CEJIBCKOXO35MCTBEHHOE IPOU3BOJACTBO, IHILEBAs
HIPOMBILUIEHHOCTh, (hapMalleBTUUECKass POMBIIIJIEHHOCTb, IPOU3BOJCTBO
KOCMETHUYECKHUX IPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPHUAJIOB,
AJIIEKTPOHHAS IIPOMBIIUICHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MpEAMETa «XHUMUS» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs BBIJICJICHBI CJIEAYIOIIME COCTABIISIONINE: OCO3HAHUE
00yJarolmUMHCST POCCUICKONW TpakAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHI0,  CAMOCTOSITEIBHOCTH W CaMOOIPENCIICHUIO;  HaJuyue
MOTHBallMM K OOYYEHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroluxcs
PYKOBOJICTBOBAThCSl TMPUHATHIMH B OOIIECTBE TpaBUJIaMU U HOPMaMH
MOBEJICHUS; HAIMYNE TTPABOCO3HAHUS, YKOJIOTUUECKOU KYJIbTYPhI; CIOCOOHOCTD
CTaBUTH IICJIM ¥ CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMyHOCTHBIE pE3yJbTaThl OCBOCHUSI MpeAMeTa «XHUMUS» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIbBITA TO3HABATEIILHON U TPAKTUYECKON JEATETbHOCTH
oOy4aromuxcs B MPOIecce peaau3aini 00pa3oBaTeIbHON IesTEIHbHOCTH.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS TMpeaMeTa «XUMHUS» OTPaAXKAOT
c(OpPMHUPOBAHHOCTh OTNBITA MMO3HABATEIBLHOM M TPAKTUYECKON IESTEIbHOCTH
oOy4aromuxcs B MPOLIECCe peanu3alinui 00pa3oBaTEIbHON NESITEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAaHMS  OOy4YaIOIIMMHCS  CBOMX  KOHCTUTYIIHOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPAIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUN YI€OHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY K HAyYHOMY HaCIEIUIO
OTECUYSCTBEHHON XMMUH;

YBaXXEHHUSI K MPOIECCY TBOpPUECTBA B OOJACTU TEOPUU U MPAKTHUYECKOTO
MPUIOKEHUS] XUMHU, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh pe3yJbTar



JUIUTENIbHBIX HAOMIOJEHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca W TO3HABATEIBHBIX MOTHBOB B MOJYYEHHUH U MOCIETYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHXKCHHUSIX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIIEHMBATh CUTYyalldd, CBSI3aHHBIE C XUMUYECKUMHU
SIBJICHUSIMU, U TIPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBapHUIIEH C
MO3UIIMM HPABCTBEHHBIX W TPABOBBIX HOPM U € YYETOM OCO3HAHUS
IIOCJIEICTBUM MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUsI IIEHHOCTEW 3J0pOBOTO U 0Oe30macHOTO o00pas3a KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOJIroIcHUsT TpaBmJI 0€30TMacHOTO OOpAIlCHHS C BEIIeCTBAaMU B OBITY,
MOBCEJHEBHOM KU3HU, B TPYJOBOMU JI€SITEILHOCTH;

NMOHMMAaHUS LEHHOCTU TIPaBWJI WHIAUBUAYAILHOTO W KOJIJIEKTUBHOTO
0€301acHOT0 TOBEJICHUS B CHUTYallMsX, YIrPOKAIOUIMX 370pPOBBI0 U JKH3HU
JIIOeH;

OCO3HAHUSA  TMOCJHEACTBUM U  HENPHUITHS  BPEAHBIX  MPUBBIYEK
(yrmoTpebieHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM KOMIIETGHTHOCTH B  Y4€OHO-HCCIIEIOBATEIIHCKOM
NEATENIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM U JpPYrux BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE YyYacTHE€ B PEIICHUM TMPAKTHUUYECKUX 3a7ad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO Kiiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3Yy4EeHHIO Tpodeccuil pa3nuyHoro poja, B
TOM YHCJIE€ HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUHN M0 XUMUU;

YBOKECHUS K Tpydy, JOAIM Tpylda U pe3yJbTaTaM TpPYJIOBOM
NEeATEeNbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOM TpPaeKTOPUU
oOpasoBanus, Oyaymeld npodeccuu W peaau3aliui COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB
1 MoTpeOHOCTEM 00I11eCTBa;



6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11e71eCO00pa3HOr0 OTHOIICHUSI K MPUPOAEC KaK UCTOUHHUKY
CYyILIECTBOBAHHUS )KM3HU HA 3€MIIE;

MOHUMAaHUsI TJIO0ATBFHOTO XapaKTepa AKOJOTHUECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHOM CpEIbl;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIB30BaHUS JIOCTHKEHUU XUMHH JJIs
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTIOIB30BaAHNUS,

AKTUBHOTO HENPUSITUS JEHCTBUM, NPUHOCIIIUX BpPEIl OKPYXKaIOIICH
PUPOJTHON cpeJie, YMEHUSI TPOTrHO3UPOBATH HEOJATONPUSTHBIC YKOJIOTUUECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJUYUS  Pa3BUTOTO  OKOJOTMYECKOTO  MBIIUICHHS, OSKOJOTHYECKOM
KyJbTYpbI, OIbITA JESITCIBHOCTH HKOJIOTMUECKOW HAIMpPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMHU B TIO3HABATEJILHOM, KOMMYHUKATUBHOW U COITMATIBLHOM
MpaKkTUKE, CHOCOOHOCTH W YMEHHUS AaKTUBHO TMPOTHUBOCTOSATH WJICOJIOTHUU
xemo(poouwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKU ¥ OOIIECTBEHHOM MPaKTUKU;

NOHUMAaHMUS CcrneuuPUKU XUMHM KaKk HayKd, OCO3HaHUs €€ poiu B
(GbopMHUPOBAaHUHU PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU LIEJIOCTHOTO
IpeJICTaBIeHUsI 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPOBI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pElIEHUU MPOoOJeM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH [IJII COBPEMEHHOM
UUMBWIN3aUMNA: B €€ T'yMaHUCTUYECKOW HANpPAaBICHHOCTH M BaXXHOW pPOJIK B
CO37aHUM HOBOW 0a3bl MaTepHAIbHON KYJIbTYPBI, B PEUICHUU TIOO0ATBHBIX
mpo0IeM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUYECKOM,
MUIIEBOM W JKOJOTMYECKOW O€30MacHOCTH, B PAa3BUTHH  MEIUIIMHBI,
00€eCIeueHNH YCIOBUM YCIICITHOTO TPYya M AKOJIOTHYECKU KOM(OPTHOM KU3HU
Ka)kJ10T0 4ICHA OOIIECTBA;

€CTECTBEHHO-HAYYHONW TI'PAMOTHOCTH: MOHUMAHUS CYLUIHOCTH METOIO0B
MO3HAHUS, HCMOJb3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
WCIIOJIb30BaTh MOJIy4yaeMble 3HAHUS JUIsl aHajdu3a M OOBSCHEHUS SIBICHUIA
OKPYKAIOUIEro MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHWH, YMEHHUs JeaTh
00OCHOBaHHBIC 3aKIIOUEHUS HAa OCHOBE HAyYHBIX (AKTOB M HMMEIOIINXCS
JAHHBIX C 1I€JIbIO MOJIYYEHHUSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;



MHTepeca K O3HAHMIO, UCCIIeI0BATENIbCKON AeSITEFHOCTH;

TOTOBHOCTH UM CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30OBaHHWIO U
caM000pa30BaHWI0, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWH 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSAM  Tpylda B  pa3IuYHBIX  cdepax
po¢eCCUOHANILHON JIEATEIIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3ybTaTbl OCBOCHMSI MPOrpaMMbl IO XHMHUU Ha
YPOBHE CpeIHEeTo 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMBbIe 71 (POPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCIUTTMHAPHBIC (MeXTpeIMETHBIE) oO1IeHayYHbIe TTOHSTHS,
OTpaXKarIue IEJOCTHOCTh HAyYHOW KApTUHBI MHUpa U CHENU(PUKY METO/OB
MO3HAHMS, WCIOJb3YeMbIX B E€CTECTBEHHBIX Haykax (Marepus, BeIECTBO,
DHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeOBaHWE, HAOJIOJCHUE, H3MEpPCHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpPCAIbHbIC y4aeOHbBIC JIEHCTBUS (mo3HaBaTebHBIE,
KOMMYHHMKATUBHBIC, PpETyJATHBHBIE), oOecreunBaronme GopMUpPOBAHUE
(G YHKIIMOHAIPHOM TPAaMOTHOCTH Y COITMATLHON KOMIIETEHIIUU 00YyYarOIIuXCs;

CIIOCOOHOCTD oOyyJarommuxcs HCITOJIB30BaTh OCBOCHHBIC
MEXKJIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUSI W  yYHUBEpPCAJbHBIC
ydeOHbIe IeHCTBUS B IO3HABATEIILHOM U COLIMAJIBHOM MPaKTHKE.

MeTtanpeaMeTHbIE PE3yJbTaThl OTPAXKalOT OBJIAJCHHWE YHUBEPCATbHBIMU
y4eOHBIMH  TI0O3HABaTCIbHBIMH, KOMMYHHKATUBHBIMH M  PETYJISITUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

1) 6a30Bble JJOrMUYecKHe AeiiCTBHS:

CaMOCTOATENHHO  (opMynUpOBaTh U  aKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENIH JESITEIbHOCTH, 3aJaBas IMApAMETPbl U KPUTECPUHU HX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C ITOCTaBICHHBIMHU
LEJIAMU;

VCIIOJIb30BAaTh IIPU OCBOCHUHU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIILICHUS
BBIJICIIATh XAPAKTEPHBIC MPU3HAKU MOHITUN U YCTAHABINBATH UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIONINE MOHSATHUS 1JI1 OOBICHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU ISl KiIacCU(pUKAIMKA BEUIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh NPUYMHHO-CIICICTBEHHBIE CBS3M MEXIY HW3y4aEeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCYyX JeHUs (MHIYKTUBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKJIFOUCHUS;

NPUMEHSATH B  MPOLIECCE  TMO3HAHMUS  MCIOJB3YEMbIE B  XUMUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, MPeoOpa3oBbIBATH  MOJICJIbHbBIC
NpeACTaBICHUS — XUMHUYECKHH 3HaK (CUMBOJ) DJJEMEHTa, XUMUUYECKas
dopmyna, ypaBHEHHE XUMHYECKOHW pEaKIUU — TMPU PEIHICHUH YUEOHBIX
MO3HABATEJILHBIX W MPAaKTUYECKUX 3a7ay, MPUMEHSTh Ha3BaHHbIC MOJEIbHbIC
NPEJCTABJICHUS /JISI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEILIECTB
U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJETh OCHOBAMH METOJI0OB HAYYHOIO MO3HAHMS BEUIECTB U XUMUUYECKUX
peaKiuu;

dbopMynupoBaTh IeNIM M 3aJa4yd  UCCIEAOBAaHMs, HCIOJIb30BaTh
MIOCTABJIEHHBIE U CaMOCTOSITENLHO C(HOPMYIUPOBAHHBIE BOMPOCHI B Ka4yeCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HABBIKAMHU CAMOCTOSITEJIHOIO IUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX JKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHUS HAOIIONATh 3a
XOJIOM Tpollecca, CaMOCTOATENIBHO IPOTHO3MPOBATH €r0  pe3yJbTar,
dbopMmynupoBaTh O00OOIIECHUS U BBIBOJABI OTHOCUTENIHHO JIOCTOBEPHOCTH
PE3YNIBTATOB MCCIEAOBAHMS, COCTABISITH OOOCHOBAHHBIM OTYET O MPOAETAHHOMN
pabore;

NpUOOPETaTh OMBIT YYCHHUUYECKOW HCCIIENOBATEIbCKOH M TPOEKTHOMN
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IuYHBIX
METOJI0B NO3HAHMUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMarmu (Hay4IHO-
MONYJISIpHAST JINTEpAaTypa XUMHUYECKOrO COJEpkKaHUSA, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHaTu3upOoBaTh HHPOPMAITUIO PA3TUYHBIX BUAOB U POpM



MIpE/ICTaBIICHNUS, KPpUTUYECKM  OLEHMBaTb €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEUYHBOCTb;

(opMyIHpOBaThH 3alPOCHl U IPUMEHSTh PAa3IMYHbIE METOIbI IPHU MOUCKE U
orOope HHpOpMalUK, HEOOXOAMMOW Jisi BBINOJHEHHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

OpUOOpPETaTh ONBIT MCHOIB30BAHUS WH(DPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJbHYIO (GOpMY TMpeJCTaBICHUS
uHpopMalK (CXEMBbI, FpapuKU, JUarpaMMbl, TAOJIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpEJACTBA Mpu padoTe ¢
XUMHYECKOM WH(pOpMaIMeil: NPUMEHATh MeXInpeaMeTHble ((usmueckue u
MaTEeMaTU4YEeCKUE) 3HaKM M CHUMBOJBL,  (GopMynbl,  aOOpeBUATYpHI,
HOMEHKJIATYpYy;

HCITIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTHU.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eificTBUS:

3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>K,I[3€MOﬁ TCMBI B XOJIC AHUajiora
U/ W AUCKYCCHH, BBICKA3bIBATb UJICH, q)OpMyJ'II/IpOBaTB CBOMH IIPCOAJIOKCHHA
OTHOCHUTCIIBbHO BBLIITOJIHCHU A HpGI[JIO)KCHHOﬁ 3aJa4u,

BBICTYIIATh C MPE3CHTALMEN PE3yJIbTAaTOB IT03HABATEILHON JESITEIBHOCTH,
IIOJIyYCHHBIX CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMHU IIpU
BBIMIOJTHEHUM  XUMHUYECKOTO OJKCHEPUMEHTa, MPaKTUYeCKOW paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, peaU3allii yueOHOTO MPOEKTa,
1 (GOpMyIHpPOBaTH BBIBOJBI IO pe3yJbTaTaM NPOBEAEHHBIX HCCIEIOBaHUN
MyTEM COTJIACOBAHUS TMO3UIINI B X0€ 00CYKJIEHUS U 0OMEHa MHEHUSIMU.

PeryisiTuBHbIC YHUBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IMO3HABATEIBbHYIO
NEeATEeNbHOCTh, ONpenessast €€ Ueau W 3aJadyd, KOHTPOJIHUPOBATh U MO MeEpe
HEOOXOIMMOCTH KOPPEKTHUPOBATh TMpEIaraéMblii aJIrOpUTM JEHCTBUN TIPH
BBIIIOJIHEHUM YYEOHBIX M HCCIENOBATEeIbCKUX 3a/Jad, BbBIOUpaTh Haubolee
3¢ PekTUBHBIN croco0 HUX pelieHuss ¢ Y4ETOM MOJY4YeHUSI HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIIUX;



OCYILIECTBISATH CAMOKOHTPOJb JESATEIHHOCTH HAa OCHOBE CaMOaHAIHM3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbHI

[IpenmeTHBIE pe3yibTaThl OCBOCHUS TNPOTpaMMbl [0 XUMHU Ha
yriayoJIEHHOM YpOBHE Ha YpOBHE CpeaHero oOIero oOpa3oBaHUS BKIHOYAIOT
cnerupuyIecKue s yaeOHOTo IpeaMeTa « XUMUs» HaydHbIC 3HAHHS, YMCHUS U
CIOCOOBI JICHCTBHUI TT0 OCBOCHHIO, MHTEPIIPETAIIMHA M TTPEOOPA30BAHUIO 3HAHHMA,
BUJIBI JICSITCIIBHOCTH TIO TIOJYYCHHUIO HOBOTO 3HAHHUS W NMPUMEHEHUIO 3HAHHWHA B
Pa3TUYHBIX YYCOHBIX CUTYAIHsIX, a TAK)KE B PCATbHBIX KU3HCHHBIX CUTYAIUAX,
CBSA3aHHBIX C XHMMHEH. B mporpamMme 1o XUMHHM TPEAMETHBIC PE3YJIbTaThI
NPEICTABJICHBI 110 TOJaM U3YUYCHHUS.

10 KITIACC

[IpenmeTHble pe3ynabTaThl OCBOCHUA Kypca «OpraHudeckass XuUMUSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O MECTE W 3HAUYCHHH OPTaHUYECKOU
XMUMHH B CUCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00ECIeYeHUH YCTOMUHNBOIO
Pa3BUTHI YEJIOBEUECTBA B PEIICHUU MPOOIEM IKOJIOTHUECKON, YIHEPreTHIECKOM
U THUIEBONM O€30MacHOCTH, B Pa3BUTHUU MEIULMHBI, CO3JaHUU HOBBIX
MaTEpHUAJIOB, HOBBIX MCTOYHHUKOB JHEPruU, B OOECMEYEHUH palMOHAIBHOTO
IPUPOIOIIONIH30BaHUSA, B (DOPMUPOBAHUNM MHPOBO33PEHUSA U OOIIEH KyIbTYphI
YelioBeKa, a TaKKe HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBIO Y IPUPOIHOI CpEJIE;

BJIQJICHUE CUCTEMOM XHMHWYECKMX 3HAHUM, KOTOpAas  BKIIKOYAET:
OCHOBOIOJIAralOIINE TMOHATUS — XUMHUYECKHM BJIEMEHT, aToM, SApO H
9JIEKTPOHHAss 000J0YKa aroma, S-, P-, d-aTOMHBIC OpPOWTAIH, OCHOBHOE H
BO30Y)XJIEHHOE COCTOSIHUSA aTroMma, THOpHAM3alvs aTOMHBIX OpOWTasel, WOH,
MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHHS,
XUMHYECKasi CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJISPHBIA 00BEM, yriaepoaHBIN
ckeneT, (yHKIMOHAIBHAS TPYINa, pagukal, CTPYKTYpHbIE (OPMYIIbI
(pa3BEpHYTHIE, COKpAIlIEHHBIE, CKEJIETHBbIE), HW30OMEpPHS CTPYKTypHas U
MIPOCTPAHCTBEHHAsI (T€OMETpUYECcKasi, ONTUYECKAs ), U30MEPHI, TOMOJIOTUYECKHI
psAll, TOMOJIOTH, YTJIEBOJAOPOAbI, KUCIOPOA- U a30TCOAEPKAIME OPraHUYECKUE
COEMHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COEIMHEHUsA; TeOopuHU, 3aKoHbl (nmepuoamyeckuii 3akon J[. WM. MeHneneena,
TEOpHUs CTPOCHHUS OpraHnyeckux Benects A. M. bytiepoBa, 3ak0OH coOXpaHeHus
MAaCChl BELIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS SHEPTUH NPU XUMUAYECKHUX



peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHT SI3BIK XHMWH,
MHUPOBO33PEHYCCKUE 3HAHUSA, JIGKAIUE B OCHOBE MOHUMAHUS NMPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHX SBIICHUW; TPEACTABICHUS O MEXaHU3Max
XUMHYECKUX peaKInid, TEPMOIMHAMHYCCKHIX " KHHETHYECKHUX
3aKOHOMEPHOCTSIX WX TPOTEKAaHWS, O B3aUMHOM BIIUSHHM aTOMOB W TPYIII
aTOMOB B MOJICKYJIaX (MHIYKTHBHBIA U ME30MEPHBIN 3(hPEKThI, OpUCHTAHTHI | 1
Il pona); dakronmornyeckue CBEACHUS O CBONCTBaX, COCTaBe, MOJYYECHUU H
0€30MacHOM HCITOJIb30BAaHUN BaXKHEHIITMX OPraHWYECKUX BEIICCTB B OBITY U
NPAKTHYCCKOW  JCATCIBHOCTH YeJOBeKa, OOMUX HAyYHBIX NPHHIMIAX
XUMUYECKOT0 TPOUW3BOJICTBA (HA TMpUMEpe TMPOU3ZBOJICTBA METaHOJA,
nepepadboTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIIATh XapaKTEPHBIC MPU3HAKU MTOHSTHHA,
YCTaHABJIMBATh HMX B3aMMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUC ITOHSATHS
IIPH OITUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAMHCHUN;

c(hOopMHUPOBAHHOCTb YMEHHIA:

UCITIOJIH30BaTh XUMHYECKYIO CUMBOJIMKY JIJISI COCTABJICHUSI MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIICHHBIX M CKEJICTHBIX) (opMyII
OpraHNYeCKUX BEIECTB;

COCTaBIIAITh yPAaBHEHHS XUMHUYECKHUX pEaKIMi U pacKpbiBaTh HX
CYLIHOCTh:  OKHCJIHMTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIHUl  MOCPEeICTBOM
COCTAaBIICHHUS AJIEKTPOHHOIO OaliaHca 3TUX peaKlii, peakiuii HOHHOro oOMeHa
NyTEM COCTaBJICHUS X MOJTHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUH;

U3rOTAaBIMBATh  MOJIETM  MOJIEKYJ  OpPraHMYeCKHMX  BEIIEeCTB IS
WUTIOCTPAIIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh  YMEHUM: yCTaHaBJINBATh IPUHAIICKHOCTh
U3YYCHHBIX OpPraHMYEeCKUX BEIIECTB 10 HMX COCTaBy MU CTPOCHUIO K
OTpeNIeIEHHOMY  KJIAacCy/TpyIlie COENWHCHWI, JaBaTh WM Ha3BaHUS TIO
cucreMarnueckoii HomeHknatype (IUPAC) u npuBoauTh TpUBHAJIBHBIC
Ha3BaHUS NJIs OTIEIBHBIX TMPEJCTAaBUTEICH OPraHMYECKUX BEIIECTB (ITHUJICH,
alleTWJICH, TOJNYOJ, TJHUIEPHUH, OSTUJICHTJIUKONb, (EeHon, GopManbaeru,
aleTaNb/IeTH I, alleTOH, MypaBbUHAS KACIOTA, YKCYCHAsl KUCIOTa, CTEApUHOBAS,
OJIEMHOBAs, MAJTBMUTHHOBAS KUCJIOTHI, TJWIMH, aJIaHWH, MajbTo3a, PPYyKTO3a,
AHWIMH, TUBUHUJI, U30TIPEH, XJIOPOIPEH, CTUPOI U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNIATh BHUJ XUMHUYECKOH CBSA3U B
OpPraHWYECKUX COCNMHCHHSX (KOBaJCHTHAsT M WOHHAs CBS3b, G- M T-CBSA3b,
BOJIOPO/IHAS CBS3b);



c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH TOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiecTB A. M. BytinepoBa s OOBSICHEHUS 3aBUCHUMOCTH
CBOWCTB BEMIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh COCTaB, CTPOCHHUE,
bu3nYecKue U XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENCH pa3IMUHBIX
KJIACCOB ~ OPraHUYECKHMX BEIIECTB: AJIKAHOB, IMKJIOAJKAHOB, AQJIKCHOB,
aJKAJMEHOB, AJKUHOB, apOMAaTHUYECKUX YTJIEBOJIOPOAOB, CIIUPTOB, AlIbJIETU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX W CIOXKHBIX 3()UPOB, XKHUPOB,
HUTPOCOEIMHEHUN U aMUHOB, aMUHOKHCIIOT, OCJIKOB, YIJI€BOJAOB (MOHO-, TU- U
MOJINCAXapUJIOB), WUIIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXKIY HUMH
YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIU C HCMIOJb30BAHUEM
CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh yYMEHHUS MOATBEPKJaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COCAUHEHUM
OT KPaTHOCTH W THUIA KOBAJCHTHOM CBS3U (G- U M-CBSI3U), B3AUMHOTO BIIUSHUS
aTOMOB M TPYIIIl ATOMOB B MOJICKYJIaX;

c(hopMUPOBAaHHOCTH YMEHUS XapakTepu30BaTh UCTOYHUKH
YTJEBOJIOPOTHOTO ChIpbsi (HepTh, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI €ro
nepepadboTKH ¥ MPAKTUYECKOE MPUMEHEHHUE TIPOYKTOB MepepadoTKY;

c(hOpMUPOBAHHOCTD BIIQJIEHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToAaX TO3HAaHMS —  HAONIOJCHWUH, W3MEPEHHHM, MOJCIMPOBAHHH,
AKCIIEpUMEHTE (PEaJTbHOM U MBICIICHHOM) U YMEHHUS IPUMEHATH 3TH 3HAHUSI;

chOpMHUPOBAHHOCTh ~ YMEHHS  NIPUMEHATh  OCHOBHBIC  OIEpaIluU
MBICITUTEIIPHON JEATEIbHOCTH — aHaJIU3 W CHHTE3, CpaBHEHHE, 0000IIeHHeE,
CHUCTEMATU3aLIMIO, BBISBJICHUEC NPUYMHHO-CJICACTBEHHBIX CBsi3ed — JIs
V3yYEHHUS] CBOMCTB BEUIECTB U XUMUYECKUX PEaAKIIU;

c(hOpMHUPOBAHHOCTh YMCHHI: BBISBIISITH B3aUMOCBSI3b XUMUYCCKUX 3HAHHM
C MOHATUSIMU M TPEICTABJICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
Ui 0oJiee OCO3HAHHOTO IOHMMAaHHUS CYIIHOCTH MAaTePHAIBHOTO CIWHCTBA
MHpPa, HCIOJb30BATh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUHU JJIst
OOBSICHEHUS W TMPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTCCTBEHHO-HAYUYHYIO
npupoay;

chOpMHUPOBAHHOCTh YMEHHH: TMPOBOAUTH PACUYETHl 10 XHUMHYCCKUM
dbopMynaM H ypaBHEHUSM XHUMHUYCCKHUX PpEAKIHA C HCIOJIb30BaHUEM
bu3mvyecknx BeMMUMH (Macca, O0O0BEM Ta30B, KOJWYECTBO BEIICCTBA),
XapaKTepU3YIOIIHNX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI IO
HaXOXJICHUI0 XUMHYECKOW (OpPMYINbl BEIIECTBA IO M3BECTHBIM MAacCCOBBIM



JNOJSIM ~ XMMHMYECKUX  JJIEMEHTOB, MPOAYKTaM  CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAaTh, AaHAIU3UPOBATH U
OIICHUBATh C MO3UIIMI IKOJIOTUYECKOM O€30MaCHOCTHU MOCIEACTBUS OBITOBON U
MIPOU3BOJICTBEHHON JIESITEIBHOCTH 4YEJIOBEKa, CBS3aHHOMW C TmepepaboTKoit
BEIIECTB, MCIIOJIb30BATh IOJIYYEHHBIE 3HAHUS [JI1 NPUHATHS TPAMOTHBIX
pelieHui mpobJieM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO INIAHUPOBATH U TTPOBOJIUTH
XUMUYECKUI SKCIEPUMEHT (TOJydeHUe M W3Y4YeHHUE CBOWCTB OpPraHUYECKUX
BEILECTB, KA4YECTBEHHBIE PEAKLUHUH YTIEBOJOPOJIOB pPAa3IUYHBbIX KJIACCOB U
KHCJIOPOACOAEPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTATBHBIX
3a/lady M0 PACMO3HABAHUIO OPTraHUYECKHMX BEIIECTB) C COOJIIOJIEHUEM MpaBUIl
6e3omacHoro oOpalieHusl ¢ BEIIeCTBAMHU M JIA0OPATOPHBIM O0OPYIOBAHUEM,
dbopmynupoBaTh IIeb HWCCIEIOBAaHMS, MPEJACTABIATh B Pa3IUYHON (dopme
pe3yJbTaThl IKCIEPUMEHTA, AHAIM3UPOBATH U OLIEHUBAThH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTH YMEHHIA:

coOJII01aTh MpaBUia KOJIOTMUYECKH EIecCO00pa3HOTO MOBEAEHUS B OBITY
U TPYLOBOW JEATEIIBHOCTA B LEIAX COXPAaHEHUsT CBOEro 310POBbB,
OKpY>KaIOIIEH MPUPOJHOM CPElIbl U TOCTUKEHUS €€ YCTOMYUBOIO Pa3BUTHSI;

OCO3HABaTh ONACHOCTb TOKCUYECKOI'O JCHUCTBUS HA >KUBBIE OpPraHU3MBbI
ONPEAEIEHHBIX OPTaHUYECKUX BEILIECTB, IOHUMAas1 cMbIci nokaszarens [1J1K;

aHAJIM3UPOBATH 11€J1€CO00PA3ZHOCTh MPUMEHEHUS OPTAHUYECKUX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEICHANPABICHHBIA MOUCK
XUMHYECKOW HH(OpMANMM B PAa3IMYHBIX HMCTOYHHMKAX (Hay4yHass ¥ Yy4eOHO-
Hay4yHas JIUTEpaTypa, CPeCTBAa MaccoBOil mHbopmanuu, VIHTepHET u apyrue),
KPUTHUYECKU aHAIU3UPOBATh XUMHUUECKYI0 HH(OpMaInio, iepepadaThiBaTh €€
HCIIOJIb30BaTh B COOTBETCTBUU C ITOCTaBJICHHON Yy4eOHOM 3amaucii.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUA Kypca «OOImass u HeopraHuyeckas
XUMHSI» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHU: O MaTePUATBHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJICHUW MPUPOJBI, O MECTE W 3HAYEHUH
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00ECIEUEHUH YCTONYMBOIO
pa3BUTHUA, B PEUIEHUU MPOOJEM SKOJOTHYECKOM, IHEPreTUUECKON U MUILEBOM
0e30macHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTEPUAIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B 00ECIICUCHUH PAlMOHATIBLHOIO IPUPOONO0JIb30BAHMUS, B
(GbOopMUPOBAaHUM MUPOBO33PEHUSI U OOIIEH KyJIbTyphl YEJOBEKa, a TaKKe



AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOILIEHHSI K CBOEMY 370pPOBBIO M MPUPOIHON
cpene;

BJIAJICHUE CUCTEMOM XMMHMYECKUX 3HAHHUM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAralOIINe TOHATUS — XUMHUUYECKHUU DJIEMEHT, aToM, SJIpO aToMma,
W30TOIbI, JJICKTPOHHAs o000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOWTAIH,
OCHOBHOE€ M BO30YXJIEHHOE COCTOSIHHUSI aToma, TUOpUIU3AIUs aTOMHBIX
opOuTanei, MOH, MOJIEKyJia, BaJIEHTHOCTb, JJEKTPOOTPUIIATEILHOCTh, CTEIIEHb
OKHCIICHUS, XHUMHYECKas CBsi3b (KOBaJICHTHAs, HWOHHAas, MeTallJInyecKas,
BOJOpPOAHAs), KpHUCTaJUIMUecKasi pemérka, XUMUYecKas peakius, pacTBOD,
ANEKTPOJIUTHI, HEIIEKTPOIUTHI, DJICKTPOJIUTHYECKAs JTUCCOIMAINS, CTENeHb
JUCCOIMAIINM, BOJOPOJHBIN  TMOKa3aTeslb, OKHUCIUTENb, BOCCTAHOBUTEIIb,
TEMJIOBOM A(DPEKT XUMUYECKOW PEeaKIMU, CKOPOCTh XHUMHUYECKOW PEaKIIUH,
XUMHUYECKOE PaBHOBECHE, TEOPUU M 3aKOHBI (TEOPHS DIEKTPOIUTUUYECKOU
auccounanuu, nepuoanyeckuii 3akon .M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAHECHUS M MPEBPAICHUS YHEPTUH NP XUMHUECCKUX
peaKkIusaX, 3aKOH MOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JICHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XUMHUU, MUPOBO33PEHUYECKHUE 3HAHMSI,
JIe)KalllMe B OCHOBE TMOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKUX
SIBJICHUM; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUHU BEIIECTBA HA ATOMHOM,
MOHHO-MOJICKYJISIPHOM M HAJIMOJICKYJISIDHOM YPOBHSIX; TMPEACTaBICHUS O
MEXaHM3MaxX XHUMHUYECKUX peaklui, TEPMOJMHAMHUYECKUX W KUHETUYECKHUX
3aKOHOMEPHOCTSAX MX MPOTEKaHUSA, O XMMHUUYECKOM PaBHOBECHUH, PacCTBOpax M
JUCIIEPCHBIX CHUCTeMaX; (pakTosornyeckue CBEIASHHUS O CBOWMCTBAX, COCTaBe,
MOJIYYEHUH ¢ 0€30MacHOM HCIIOJb30BAHUN BAXHEHUIIUX HEOPraHUYECKHX
BEIIIECTB B OBITY M NMPAKTUYECKON IEATEIHOCTH YeOoBeKa, OOIMX HayIHBIX
MPUHIMIAX XUMHYECKOTO ITPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIIATh XapaKTePHbIC MPU3HAKHU TTOHSTHH,
yCTaHaBIMBaTh HUX B3aMMOCBS3b, HMCIIOJB30BaTh COOTBETCTBYIOIIWE IOHSITHUS
MIpY ONUCAaHWU HEOPTaHMYECKUX BEILIECTB U UX MPEBPAILCHUIT;

c(hOpMHUPOBAHHOCTh YMEHHS HCIIOJIB30BATh XUMHUUYCCKYI0 CHUMBOJIMKY IS
cocTaBieHUs (OpPMYJ BEIISCTB M ypaBHEHWH XHMHYCCKUX PEAKIUH,
cucreMarnueckyto HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTJIC/TLHBIX BEIICCTB;

chOpPMHUPOBAHHOCTh YMEHHS OINPEACHATh BaJCHTHOCTb M  CTENCHBb
OKHCJICHHSI XUMHUYECKHUX DPJICMCHTOB B COCIMHCHHUSIX, BHJ XUMHYCCKOM CBSI3HU
(KoBaJICHTHAs, UOHHAs, METAJJIMYECKasi, BOJIOPOAHASA), THUIl KPUCTALINYECKOU
peéTK KOHKPETHOTO BEIECTBA;



c(hOpMUPOBAHHOCTb YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJa XMMHUYECKON CBA3M W TUIA KPUCTAUIMYECKOM PpEETKH, OOMEHHBIM U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTb YMEHMI: KJIacCUPUIMPOBATH: HEOPraHUYECKUE
BEIIECTBA MO KX COCTABY, XUMHUYECKHE PEAKIHUHU MO PA3IUYHBIM IPU3HAKAM
(duciy M COCTaBy pearupyrolluxX BEIIECTB, TEIIOBOMY 3(PQEKTy peaxiuu,
U3MEHEHUIO CTEeNEeHEel OKHUCIEHHUS DJIEMEHTOB, OOpPaTUMOCTH, YYacTHUIO
KaTajqu3aTopa W JIPYyTUe); CaMOCTOATEILHO BBIOMpPATh OCHOBAHHS U KPUTEPUU
JUTSL KJTacCU(pUKAITUU U3YYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIIHi;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOJUUECKOTO 3aKOHA
J. W. MenaeneeBa U JAEMOHCTPUPOBATH €0  CUCTEMATU3UPYIOLIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHYECKHUX DJEMEHTOB MEPBOr0O—4YETBEPTOrO IMEPUOJIOB
[Tepuognueckoin  cucrembr .M. MeHneneeBa, UCHOJNb3ys  ITOHSTHS
«OHEPreTUYECKHE YPOBHUY, «IHEPTETHUCCKUE MMOAYPOBHHUY, «S-, P-, 0-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXIEHHOE HSHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKHUX DJIEMEHTOB U UX
CoeIMHEHUM 10 TiepuonaM u rpynmnam llepuwogmueckout cucremsr . .
MenzeneeBa, BaJEHTHbIE BO3MOXXHOCTM aTOMOB JJEMEHTOB Ha OCHOBE
CTPOEHUS UX DIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) oOIIME
XUMHYECKHE CBOWCTBA BELIECTB  PAa3JMYHBIX KJIACCOB, IOATBEPKIAThH
CYILLIECTBOBAHHE T€HETUUYECKOM CBSI3U MEKJy HEOPraHWYECKHMH BEIIECTBAMU C
IIOMOUIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUK;

c(hOpPMHPOBAHHOCTh YMEHHSI PACKpPBIBATH CYIIHOCTh: OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUNA IOCPEACTBOM COCTaBJIEHUSI SJIEKTPOHHOIO
OalaHca JTHX peaklWi; peakIuii MOHHOTO OOMeHa MyTEM COCTaBIECHUS WX
MOJHBIX ¥ COKPAIIEHHBIX MOHHBIX YPAaBHEHHU; PEaKUUW THAPOJIN3A; PEAKLMMI
KOMITIEKcooOpa3oBanusi (Ha TMpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHMUS);

c(hOpPMHUPOBAHHOCTh yMEHHS OOBSICHITH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHAYECKHX PEAKLIHMN C YUETOM UX IHEPIETUUECKUX XAPAKTEPUCTHUK, XapaKTEP
W3MEHEHUS CKOPOCTH XHMHUYECKOM PEAaKIUU B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(dakTopoB, a TaKKe XapaKTep CMEIICHHWS XHUMHYECKOTO PABHOBECHS TIOJ
BIIMSHUEM BHEWIHKUX Bo3AeicTBuil (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMHUYECKHE pPEaKIUH,
JIe)KaIlllKe B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOM KHCIJIOTHI, aMMHUAKa,



oOlue Hay4HbIE TMPUHIUIBI XUMHYECKUX TPOU3BOJICTB; IIEJIECO00pa3HOCTD
MPUMEHEHUST HEOPTAHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOIIICHUS PUCK-TIOJB3a;

c(hOpMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHMH O METOJaX HayYHOTO
MO3HAHUS SIBIICHUHA TPUPOILI — HAOIIOICHHWE, W3MEPCHHE, MOJCIUPOBAHHE,
OKCIIEPUMEHT (peaNbHBI M MBICIICHHBIN), HCIIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, yMCHHS TPUMEHATh OTH 3HAHWS TPH  DKCIICPUMEHTATHLHOM
UCCJICIOBAHNN BEIISCTB U JIJII OOBSICHCHHS XUMHUYCCKUX SIBICHHH, MMCIOIINX
MECTO B TIPHPOJEC, MPAKTUYCCKON NEITeIbHOCTH YEJIOBEKAa M B IOBCEIHEBHOMU
KU3HU;

c(hOpPMHPOBAHHOCTh YMCHHUS BBISBIISITH B3aMMOCBSI3b XUMHUYCCKUX 3HAHUU
C TIOHSATHSIMU W TIPEJICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
71t 00JIee 0OCO3HAHHOTO TTOHMMAaHMSI MAaTePHAIILHOTO SAMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHS IPOBOJIUTH PACUETHI: C HCIOJIB30BAaHUEM
NOHSTHM  «MaccoBas JIOJs  BEIIECTBA B  pacTBOpE» U «MOJIApHas
KOHIIEHTpAILIMs», Macchl BelIeCTBA WM 00bEMA Ta3za 1O U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIM 00BEMY OJTHOTO M3 YYaCTBYIONIUX B PEaKIIUU
BEIIECTB; TEIUIOBOTO 3P (deKTa peakluy; 3HAUY€HHsS BOJOPOJHOTO TOKa3aTems
pPacTBOPOB KHUCJIOT U IIEJIOYed C M3BECTHOM CTENEHBIO TUCCOIMAIIMU; MAaCcChl
(00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMU, CCIIH OIHO M3 MUCXOIHBIX
BEIIECTB JaHO B BHJAE pacTBOpa C OINpEAeNIEHHON MaccoBOM Joeit
pPacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE (MMEET MPUMECH); JI0JIU BbIXOAA
NPOIYKTa peakinu; 0ObEMHBIX OTHOIIEHUH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHUMN: CAMOCTOSTEIBHO TUIAHUPOBATH U MPOBOUTH
XUMUYECKUH  dKCcrepuMeHT (IpOBeACHHWE  peakIiuid HMOHHOTO  OOMEHa,
MOJTBEPKJACHHE  KAuYeCTBEHHOTO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
OTIpEJICIICHUE CPEbl PACTBOPOB BEIIECTB C TTOMOIILI0 WHIUKATOPOB, U3yUEHUE
BIUSIHUSL PA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOHN pEaKINH, perIcHUe
AKCIIEPUMEHTATBHBIX 3adad 1o TemaM «Metame»y u  «Hemetamms») ¢
coOmoieHneM mpaBui ~ Oe3omacHoro  oOpaieHuss ¢  BEIIeCTBAMH |
nabopaTopHbiM  00OpyAOBaHHEM, (OPMYIHpPOBATh I€Jb  HCCICAOBAHMS,
MPEICTABIATHh B PA3IMIHON (pOpME PE3yNbTAThl SKCIIEPUMEHTA, aHATN3UPOBAThH
Y OIICHUBATH UX IOCTOBEPHOCTH;

chOpMHPOBAHHOCTh ~ YMEHHH: COONIOAATh MpaBWJia  TOJIB30BAHUS
XAMHYECKOW TIOCY0M W JabopaTOpHBIM 000pyIOBaHWEM, OOpaIIeHUus C
BEIECTBAMHU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBIMIOJTHEHUIO TAOOPATOPHBIX
XAMHYECKUX OIBITOB, IKOJOTHYECKU IIEIeCOOOPA3HOTO TIOBENCHUS B OBITY H
TPYJIOBOU NESATEILHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIICH



IIPUPOAHON CpeAbl U JOCTMIKEHUSA €€ YCTOMYMBOIO pPa3BUTHUA, OCO3HABATH
OMAaCHOCTb TOKCHUYECKOI'O JCHCTBUS HA JKUBBIE OpPraHU3MBbl ONPEACIEHHBIX
HEOPraHUYECKUX BEIECTB, MOHUMAs cMbIci nokaszarens [1/1K;
c(OpMHUPOBAHHOCTh YMEHMI: OCYUIECTBIATH LEICHANPABICHHBIA MOUCK
XUMHYECKOM HH(OpMAUMKU B PA3IUYHbIX HMCTOYHHMKAX (Hay4yHass M y4eOHO-
Hay4dHas JIuTepaTrypa, CpelicTBa MaccoBod mHpopmanuu, MaTepuer u npyrue),
KPUTUYECKU aHAIU3UPOBATh XMMHUYECKYI0 HHPOpMaLKIo, IepepadaThiBaTh €€ U
UCIIOJI30BaTh B COOTBETCTBHUU C TTOCTaBJICHHON y4eOHOM 3a1a4eii.
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https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5

KapOoHunbHBIE COSTUHEHMS:

3.2 anbJeruipl 1 ketoHsl. KapOoHoBBIE 21 https://m.edsoo.ru/O2NWGJZU2
kucinoTel. CinoxxHbie 23gupsbl. JKupsi
3.3 VYrieBoasl 9 https://m.edso0.ru/962BYGF10
Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaiye opraHnyecKkue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCITOTHI. benkn 12 https://m.edsoo.ru/K8B3H5PS1
Hroro mo pazgeny 12
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BricokOMONEKYISIPHBIE COEMHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne n/m Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMa. [lepuoanueckuit
IT
11 SAROM I LiepHOAIIecKal cHeTeMa 9 https://m.edsoo.ru/R39EAGJIPC
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
Crpoenue BeniectBa. MHOrooOpasue
1.2 11 https://m.edsoo.ru/W4FD2VJF8
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 19 3 https://m.edsoo.ru/QHDJZGESH
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemeranmns 31 https://m.edsoo.ru/9NCC2YQRJ
2.2 Mertanibl 23 2 https://m.edsoo.ru/YEU9WRJ21
Hroro mo pazaeny 54
Pa3pen 3. Xumus u ;KU3HL
M X
3.1 CTOART HOSHATITE B XU AHMIA 9 https://m.edso0.ru/2Q4016NXK
U KU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 8
I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoTsl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[IpenMer u 3HaYEHUE OPraHUYECKON
XUMUH, TIPEICTABIICHUE O
MHOT000pa3uu OpraHnYecKuX
COCIUHCHHI

https://m.edsoo0.ru/48G4H34K4

DIEeKTPOHHOE CTPOSHHE aTOMa
yraepoja (OCHOBHOE U BO30YXAEHHOE
COCTOSTHMSA). BaneHTHBIE BO3MOKHOCTH
aToma yriepoja

https://m.edsoo.ru/ODI6T8LIR

XuMHYecKas CBSI3b B OPraHUYeCKUX
coeuHeHUsIX. MexaHn3Mbl
00pa3oBaHUs KOBAJIEHTHOW CBSI3H,
crocoObl pa3pbiBa cBsI3el

https://m.edsoo.ru/C42CCDY5S

Teopus cTpoeHUsT OpraHUIECKUX
coenunenuit A. M. byrieposa

https://m.edsoo.ru/MIAFQ4PQO

Bunbl nzomepun: crpykrypHas,
MPOCTPAHCTBEHHASI. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYIaX OPTaHUYECKUX
COCIMHEHU U

https://m.edsoo.ru/GN3QZ8AHX

Hpe,[[CTaBJ'IeHI/IC (O) KJ'IaCCI/I(bI/IKaI_II/II/I u
CUCTCMATHUYCCKAsA HOMCHKIIATypa

https://m.edsoo.ru/P6 AQNOU22



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22

(IUPAC) oprannueckux BeIIecTB

Knaccugukanus peaxmmii B
OPraHU4eCKOM XUMHH

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

Cucremarusanus 1 0000IEHNE 3HAHA
0 TeEME

https://m.edsoo.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTUUECKHH psiJl, oO1as
dbopmysa, HOMEHKIIATypa U U30Mepus,
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI

https://m.edsoo.ru/SHWFWZ174

10

duznueckre 1 XUMUYECKUE CBOMCTBA
aJIKaHOB

https://m.edso00.ru/GV8LNQJ3X

11

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoObl MosTyueHus: ¥ IpUMEHEHUe
AJIIKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uxnoankansl: odmas Gopmyina,
HOMEHKJIATypa ¥ U30Mepus,
0COOCHHOCTH CTPOCHHS U XUMHYECKUX
CBOWCTB, CITIOCOOBI TOTYYCHHS U
MpUMEHEHHE

https://m.edsoo.ru/Q4B590Q1A

13

Pemenune pacu€tHbix 3a1a4 Ha
ompezeNieHue MOJICKYIIpHON (GOPMYIBI
OPraHM4eCcKOro BENiecTBa 1o
MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIUX B €TI0 COCTAB.
Cucremarusamys 1 000011IeHe 3HAHUHN
10 TeEME

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, 001mas
(bopmyna, HOMEHKIATypa, JEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOEHUE
MouieKynl. CTpyKTypHasi U LIUC-TPaHC-
H30MEpHs AIKEHOB

https://m.edsoo.ru/NCGOE2KO0J

15

dusnyeckue U XUMHUECKUE CBOMCTBA
ankeHoB. [IpaBnno MapkoBHHMKOBa

https://m.edso0.ru/6XZHRIRTW

16

CriocoObl MosTyuyeHus: U MpUMEHEHNE
aTIKEHOB

https://m.edsoo0.ru/YSODCR6ZN

17

[IpakTnueckas padora Ne 1 o teme
"[lomyuenune sTUIIEHA U U3yYEHUE €ro
CBOMCTB"

https://m.edsoo.ru/HHCGPAVH5

18

Pemenue pacu€rHpix 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYJITBI
OpPraHUYECKOTO BEIIECTBA

https://m.edsoo.ru/ XYWNMAYNA

19

AJKamueHbl: CONPsDKEHHBIC,
M30JIMPOBAaHHBIC, KyMYJIMPOBAaHHBIC.
Oco0EHHOCTH JIEKTPOHHOTO CTPOCHUS

https://m.edsoo.ru/EKDS1U5UV

20

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JTEHOB

https://m.edsoo.ru/M356GLRBE

21

Crioco05bl MOJIYUYCHUS U IPUMCECHCHUC
AJIKaJMCHOB

https://m.edsoo.ru/KT8M1N272

22

AJIKWHBI: TOMOJIOTHYECKHH psiJi, oO1as

¢bopmyna, HOMEHKIATypa, JEKTPOHHOE

Y MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI, (pu3rUecKre CBONCTBA

https://m.edsoo.ru/N65WYKD93



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93

23

XMMHUYECKUE CBOUCTBA aJIKUHOB

https://m.edsoo.ru/MQ7A03SUC

24

KauecTBeHHBIE peakliK HA TPOMHYIO
CBSI3b

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

25

CrniocoObI mosTyyeHns U IpUMEHEHNE
AJIKUHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOU pEaKIIHNHU

https://m.edso0.ru/Q7XMPZSRF

27

CucrteMmaTu3anusa 1 000011eHNEe 3HAHUI
10 TEME

https://m.edso0.ru/19DNOP1N8

28

ApeHBI: TOMOJIOTHYECKUH Psifl, 00mIas
dhopmyrna, HOMEHKIIATypa.
DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYN OeH30J1a U TOJyoa,
ux (pU3HYECKHEe CBONCTBA

https://m.edsoo.ru/MWNGDLBK5D

29

XHUMHUYECKUE CBOMCTBA apEHOB:
peaKkiuu 3aMenieHHs

https://m.edsoo.ru/FCNHX9WY1

30

XUMHUYECKUE CBOMCTBA apEHOB:
peaKIMK IPUCOCTUHEHHUS, OKUCIICHUE
rOMOJIOTOB O€H301a

https://m.edsoo.ru/CSBNGDUCS

31

Oco0EHHOCTA XUMUYECKUX CBOIICTB
CTUpOJIa

https://m.edsoo.ru/F2K2CB5PG

32

Pemenune pacu€tHbix 3a1a4 Ha
ompezeNieHue MOJICKYIIpHON (GOPMYIBI
OPraHU4eCcKOro BEUIeCTBa

https://m.edsoo0.ru/QFKSRGCXW

33

CnocoObl nosryyeHus U NpUMEHEHUe
apeHoB

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



https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4

34

['enernueckas CBsA3b MEXKIY
Pa3IMYHBIMU KJIACCAMU YTJIEBOJOPOIOB

https://m.edso00.ru/AX70M5T7F

35

PacuéTel 110 ypaBHEHUSAM XUMUYECKUX
peakuuii. CucremMaruzaius u
00001IIeHIE 3HAHW 110 TeMe

https://m.edso00.ru/9VBZTY4PI

36

[Ipupoansiii raz. [lonmyrHbie HEQTSIHBIE
rasbl

https://m.edsoo.ru/CK1CUWWEN

37

KameHnHbIi1 yroJyib ¥ IpoIyKThI €10
nepepadoTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hedtp 1 ciocoOw1 €€ mepepaboTKu.
[IpuMeHeHne mpoayKTOB mepepadboTKH
HedTH

https://m.edso0.ru/ORE9Y2CYG

39

['enernueckas cBS3b MEXKIY
Pa3IMYHBIMU KJIaCCaMU YIJIEBOJOPOJIOB

https://m.edsoo.ru/HQ22U8ZHE

40

l"anorenonpouns3BoHbBIE
YTJIEBOJIOPOJIOB: AJIEKTPOHHOE
CTPOCHHE; PEaKIINH 3aMeIICHUS
rajoreHa

https://m.edso0.ru/XX94BSSGR

41

JeicTBue menoueit Ha
raJOreHIPOU3BOIHBIC.
BzaumopelicTBre nurajaoreHaakaHoOB C
MardueM U MUHKOM

https://m.edso0.ru/FF11CTQKA

42

CucremaTu3anus 1 00001IeHne 3HaHUN
o pazzgeny "Yrieroaopoasr"

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

43

KonTponpHas pabota o Teme
"Yranesongopoasr”

https://m.edsoo.ru/EJH90TT50



https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50

44

[IpenenbHbIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHU psiji, oO1as
dbopmyIa, CTpOCHHE MOJICKYT,
M30MEpHs, HOMEHKIIATYpa,
kiaaccupukaius, GU3HUecKue CBONCTBA

https://m.edsoo.ru/I9SNSKPMLB

45

XHAMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe
OJTHOATOMHBIX CITHPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[IpocTeie aupel: HOMEHKIATYpa U
n30MepHsi, 0COOEHHOCTH (PUBUYECKUX U
XUMHYECKUX CBOMCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaTroMHbI€ CIIUPTHI:
STUJICHTJIUKOJIb U TJIULEPUH, UX
¢buznyeckue 1 XuMUYecKre CBONCTBA

https://m.edsoo.ru/KMYAEG5AX

49

CriocoObl MostyueHus: ¥ IpUMEHEHUe
MHOTOATOMHBIX CIUPTOB

https://m.edsoo.ru/EU9L4B5H6

50

@DeHOoJI: CTPOCHHE MOJICKYJIBI,
(du3uveckue cBoiicTBa. TOKCHYHOCTh
(dhenona

https://m.edso0.ru/0117TP1EX

51

Xumuueckue cBoicTBa (penona

https://m.edsoo.ru/DRURODFRJ

52

CriocoObl MosTyueHus: U MPUMEHEHNE
(denona

https://m.edsoo.ru/60B9BO0AKU

53

IIpaktuyeckas padora Ne 2. Pemenue
9KCIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
"Criuptsl 1 peHob"

https://m.edso0.ru/SHOGNHMGK



https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK

54

CucreMaruzanuys u 0000IIeHUE 3HAHUM
0 TEME

https://m.edso00.ru/J7BOQOWDB6

55

AJII))]GFI/IIII)I M KCTOHBI: 3JICKTPOHHOC
CTpOCHHUE KapOOHMIIBHOU TPYIIIBL;
TOMOJIOTHYCCKUE PAIBI, 061113,51
¢dbopmyna, H30MepUs U HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

AJNBACTUIIBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEAKIIMK MPUCOCTUHEHUS

https://m.edsoo.ru/FTMHFTV8V

57

PeaKI_[I/II/I OKHCJICHUA U KQUECTBCHHBIC
PEaKIMU AJIbACTUAO0B U KETOHOB

https://m.edsoo0.ru/MT7LK3HUT

58

CriocoObl MOTy4YeHHS aJTbICTHIOB U
KETOHOB

https://m.edsoo.ru/KOSEDOZNC

59

OHOOCHOBHEBIC MTPEICITEHBIC
KapOOHOBBIE KUCIIOThI, 0COOCHHOCTH
CTPOCHUS MX MOJICKYIT

https://m.edsoo.ru/SAG3IMM12R

60

N3omepusa u HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, MX (DU3UUYECKUE
CBONCTBA

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

61

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/FG799CL7C

62

Oco6eHHOCTH CBOMCTB MypaBbUHON
KUCIOTHl. MHOroo6pa3ue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

OCoOeHHOCTH CBOWCTB: HETIPEIeNIbHBIX
Y apOMAaTHYECKUX KapOOHOBBIX,
JMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX

https://m.edsoo.ru/PO7B20AZG



https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG

kucnot. [IpencraBurenn BICIINX
KapOOHOBBIX KUCIIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCIIOT

https://m.edsoo.ru/ASMOKWR52

65

CrniocoObl mosTyyeHns U IpUMEHEHNE
KapOOHOBBIX KHUCJIOT

https://m.edso0.ru/ZY83U8721

66

CrnoxHbie YQUPBI: TOMOJIOTHIECKUN
psn, obmas hopmysa, H3o0Mepus U
HOMEHKJIaTypa

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

67

duznueckre 1 XUMUYECKUE CBOMCTBA
3¢upoB

https://m.edsoo.ru/TCJIGEW2K6

68

Pemenue pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMUYECKOW pEeaKiu, Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYJITBI
OPraHM4eCcKOro BENlecTBa

https://m.edsoo.ru/K512Q00HVD

69

[Tpaktuueckast padota Ne 3. Permenue
AKCIEPUMEHTAJIBHBIX 3a7a4u 10 TeMe
"Kap6oHnoBbie kuciaotel. CloKHbBIC

a¢upsr"

https://m.edso0.ru/OGEJG1Z6Q

70

XKupsr: crpoeHue, punvecKue u
XUMHUYECKHE CBOMCTBA (TUAPOIIHN3)

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

71

Oco0eHHOCTH CBOICTB KHUPOB,
COJIepKalIUX OCTATKU HETIpeAeIbHBIX
AKUPHBIX KUCIOT. JKUpbI B IpUpoOe

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

72

Mpli1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOILIEE JCHCTBUE.

https://m.edsoo.ru/YPLLOQUE?7



https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7

IlousiTe 0 CHHTETHYECKUX MOOMHIUX
cpencrBax (CMC)

['enernyeckas CBs3b YrieBOJOPOJOB U

73 KHUCJIOPOJCOAEPKAIIMX OPraHUYECKUX https://m.edsoo.ru/A8F15XVSU
BEIIECTB

74 Pacqéﬂil 1O YPABHCHIDIN XUMITTECKIX https://m.edsoo.ru/LZ5VLL2BX
peaxkuuit

75 Cucrematusaimst u 06obmernme sHammii https://m.edsoo0.ru/S8WM8F7D7
0 TeMe
OO6mrast XxapaKTepUCTHKA YTIIEBOJIOB U

76 KJaccuukaius yrieBo10B (MOHO-, JH- https://m.edsoo.ru/01RIX8HGR
Y TIOJIMCaXapH/ibl)

7 Monocaxapuast: pusiicckue cBolicTsa https://m.edsoo.ru/SDKMBGIF6
Y HaXO0XJIEHHE B TIPUPO/JIE

78 Tpuverienie ruiokosst, et suateHne b https://m.edsoo.ru/6LS9BLNIQ
KU3ZHEJEATEIbHOCTH OpraHu3Ma
Jlucaxapuipl: caxapo3a, MajibTo3a U

79 nakto3a. Haxoxaenue B mpupojie u https://m.edso0.ru/0YDXJOOUH
MIPUMEHEHHE JrcaxapuioB
[Tonucaxapuapl: cTpoeHue

80 MaKpOMOJIEKY, (U3NYECKUE U https://m.edso0.ru/52Z6UKUNG
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

81 [TonsiTre 06 UCKYCCTBEHHBIX BOJOKHAX https://m.edsoo.ru/CPO60DRNM
Pemenue pacueTHbIX 3a1a4 Ha

82 OIIpEIEIIEHUE JOJIM BBIX01a IPOAYKTA https://m.edsoo.ru/FVQ99R8JH

pCakiuu OT TCOPETUICCKU BO3ZMOKHOT'O



https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH

83

CucreMaruzanuys u 0000IIeHUE 3HAHUM
0 paszierny

https://m.edsoo.ru/YTA71S0GH

84

KonTtponsHas pabora o Teme
"Kucnopoaconepkaiue opraHudecKkme
coeMHEeHUS"

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

85

AMuHBIL: K1accu(uKanus, CTpoeHUE
MOJIEKYJI, 001ast popMyIia, U30Mepus,
HOMEHKJIAaTypa U GU3NYECKUE CBOMCTBA

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

86

XUMHYECKUE CBOMCTBA alHPaTUIECKUX
aMUHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHUIVH: CTPOCHNE AaHWINHA,
0COOEHHOCTH XHUMHUUYECKHX CBOMCTB
aHWJIMHA

https://m.edsoo.ru/FRTQ7TUDA

88

CriocoOblI mosTyueHHst ¥ TPUMEHEHHE
anrupaTHIECKUX aMUHOB

https://m.edsoo.ru/LCF82MVKH

89

AMUHOKHUCIIOTBI: HOMEHKJIaTypa U
nuzomepusl, pusnueckue CBONCTBA.
OTtnenbHBIE MTPEICTABUTENH O-
AMUHOKHCIIOT

https://m.edsoo.ru/RQIQFGFVC

90

XHWMHYECKHE CBOMCTBA AMHMHOKHUCIOT,
HUX OMOJIOTHYECKOE 3HAYEHUE
amuHokuciiotr. CuHTe3 1 TUapoJIn3
ICIITU 0B

https://m.edso0.ru/16QZ981XZ

91

benxu xak npupoHble TOJIUMEPSI;
CTPYKTYphI OEJIKOB

https://m.edso0.ru/C031GD96B

92

XUMHUECKHE CBOIICTBA OEIIKOB

https://m.edso0.ru/67MDSJICA



https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA

93

A3oTCOepKAIIHE TeTEPOLUKINYECKHIE
COCAUHCHUA. HYKJICI/IHOBBIG KHUCJIOTHBI:
COCTaB, CTPOEHHUE U OHOJIOTHYECKas
poIB

https://m.edso0.ru/6A9U8JK1G

94

[Ipaktuyeckas padora Ne 4. Pemenue
AKCTIEPUMEHTANBHBIX 33/1a4 110 TeMe
"A3oTcoepKaliue OpraHn4ecKue
coenuHeHus"

https://m.edsoo.ru/NC46Z2YR7

95

[IpakTueckas pabota Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJa4 IO TEME
"Pacnio3HaBaHne OpraHMYECKUX
coequHeHun"

https://m.edso0.ru/4GSLO35TE

96

KonTtponbHas padoTa o teme
"A3zoTconepxaiiue OpraHn4ecKue
coequHeHus"

https://m.edso0.ru/R69Q6G80U

97

OCHOBHBIC ITIOHATHUS XUMHH
BBICOKOMOJICKYJIAPHBIX COC,I[I/IHGHI/Iﬁ n
MCTOAbI KX CUHTE3a —IIOJIMMEPHU3 Al
" IOJIMKOHACHCAIIUA

https://m.edso0.ru/7SVQS1I0N

98

IImacTtmaccel. YTunuszanus u
nepepaboTKa IIacTUKa

https://m.edsoo.ru/IU7EQ648Y

99

DnacToMephl: HaTypaJbHbII
CUHTETHYECKHE Kayuyyku. Pe3nna

https://m.edsoo.ru/SO6ALFPLS8

100

Bonokna: HaTtypanbHble,
UCKYCCTBEHHBIE, CHHTETUYECKHE.
[TonuMeps! crienalbHOTO Ha3HAYEHUS

https://m.edsoo.ru/DQOJRVK4H



https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H

[Tpaktudeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4 110 TCME

101 1 https://m.edsoo.ru/Y1QQLRSOP
"Pacnio3naBanue macTMacc u
BOJIOKOH"
O060011IeHe U CUCTEMATH3AIIHS
102 M3Y4YEHHOI'0 MaTepuasa 1o Teme 1 https://m.edsoo.ru/REGCOZS45
"BbIcOKOMOJIEKYSIpHbIE COeTMHEHUS"
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KJIACC

KoaunuyecTBo 4acoB

Ne DJIeKTpOHHbIe LN poBbIe
Tema ypoka Konrpoiasbnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI

Atom. CocTaB aTOMHBIX SITIED.

1 . 1 https://m.edsoo.ru/NOPBJ3G7J
XuMuueckuii 3ieMeHT. M30Tombl
CTpoeHue dIEKTPOHHBIX 000JI0UEK

2 p p 1 https://m.edsoo.ru/9MTBPF8U5
dTOMOB, KBAHTOBBIC YHCJIa
K.]'IaCCI/I HNKaAIIUAd XUMHWYCCKUX DJICMCHTOB

3 (uca 1 https://m.edso0.ru/MDGLT301C
(s-, p-, d-, f-o;memeHTHI)
PacnpeneneHue 31€KTPOHOB II0 aTOMHEIM

4 pes P 1 https://m.edsoo.ru/HN5VJIRET?2
opOuTamsIM
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB

5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1 https://m.edso0.ru/56M011PUG
COCTOSIHUHA
OneKTPOHHbBIE KOH(PUTYpALIM HOHOB.

6 p (urypan 1 https://m.edsoo0.ru/3ZORH4PQL
DIEeKTPOOTPUIIATEIILHOCTh
[Tepuonnueckuii 3aKOH U
Ileproanueckas cucTeMa XUMHYECKUX

7 pHOA 1 https://m.edsoo.ru/RRTS1FRBD
anemeHToB /. 1. MenaeneeBa, CBSI3b €
COBPEMEHHOU TeOpUeH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHAYECKUX DJIEMEHTOB U 00pa3yeMbIX

8 pasy 1 https://m.edsoo.ru/M2BG8SLQGU

VMU IPOCTBIX U CIOXKHBIX BEIIECTB 110
rpymmnam u nepuojiam



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU

CucreMaruzanuys u 0000IIeHUE 3HAHUM
10 TEME

https://m.edsoo.ru/FOHYMABMC

10

Buaer xuMuaeckou cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
BonoponHas cBsa3b. MexMOEeKyIspHbIE
B3aUMO/JICHCTBHS

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTE M BaJICHTHBIE
BO3MO’KHOCTH aTOMOB. CBSI3b
BIEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX
r€OMETPUYECKUM CTPOCHHEM

https://m.edsoo.ru/FLOBCCB2E

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COCIMHEHUSX: COCTaB M HOMEHKJIaTypa

https://m.edsoo.ru/PNUHMOOP5

13

BemiecTa MoJIEKyISIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. THurbl
KPUCTAJJIMYECKUX PEIIETOK U CBOICTBA
BEIIECTB

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

14

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJIOUTHBIX
pacTBopax

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

15

HctuHHbIe pacTBOPHI: HACBIIICHHBIE U
HEHACBILIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsi

https://m.edsoo.ru/MI12GZKJ8B

16

CrniocoObl BbIpaKEHUsI KOHLIEHTPALH
pacTBOpOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemrenue 3aau ¢ ucnosib30BaHUEM
MOHATUH ""MaccoBas A0JIs1 paCTBOPEHHOTO

https://m.edso0.ru/9YYG9X6FN



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN

nn

BelecTBa'", "MoJIsipHas KOHUEHTpaus'"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX BEIIECTB

https://m.edsoo.ru/Y3JUK9MC4

19

Cucremarusanus 1 0000IEHNE 3HAHA
0 TeEME

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

20

KonTponsHas pabora no temam
"Crpoenue atoma. [lepuoauueckuii
3akoH U [lepunoanueckas cucrema
XUMHUYeCcKnX deMeHToB 1. Y.
MenneneeBa", "CtpoeHue BeliecTna.
Mmuoroo6pasue BemiecTs"

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

21

Knaccudukanus XuMHuecKux peakuuii B
HEOPraHWYECKON U OpraHu4YeCKON
XUMHH. 3aKOH COXPaHEHHSI MacChl
BEIIECTB; 3aKOH COXpaHEHUS U
MIPEBPALEHUS SHEPTUU TTPU XUMHUECKUX
peaxkusax

https://m.edsoo.ru/ZOMZM8REE

22

Tennosie 23 HEKTHI XUMUYECKUX
peakuuidi. TepMOXUMHUYECKUE YPaBHEHUS

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

23

Brrancaenus mo YPaBHCHHUAM
XUMHNYCCKHUX peaKI_[I/Iﬁ u
TCPMOXUMHUYCCKUM YPAaBHCHUSAM

https://m.edsoo.ru/\V5WAVUX0H

24

CKOopoCTh XMMUYECKOH peakiuu, eé
3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u karanuzaropsl

https://m.edsoo.ru/DSEHND9EL

25

I'omoreHHbIE M reTCPOrcHHBIC pCaKINU

https://m.edsoo.ru/RN8POZ7YO



https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO

26

[Ipaktuyeckas padora Ne 1 o teme
"Bnusiare pa3nuvHbIX (PaKTOPOB Ha
CKOPOCTh XUMHUYECKON peakiuu"

https://m.edsoo.ru/NGQO05JTY7

27

OO6patuMbie 1 HEOOpPATUMBIE PEAKIIHH.
XUMHUYECKOE PAaBHOBECUE

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTueckas padora Ne 2 o teme
"Bnusinue pa3nnyHbIX GaKTOpOB HA
M0JIOKEHHE XMMHUYECKOT0o paBHOBecus"

https://m.edsoo.ru/UMB65DAVK

29

DNEeKTPOTUTHIECKAs JUCCOIHAIIHS.
CusnbHbIE U C1a0bIe IIEKTPOTUTHI.
Crenenp IUcCOoIranuu

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

30

HNonnoe npousseaenue Boabl. Cpena
BOJIHBIX pacTBOPOB. BomopoaHblii
nokasatens (pH) pactBopa

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

31

I'maponus coneit. Peakiuu,
MMPOTEKAIOIIHNE B pacTBOPax
ANIEKTPOJIUTOB

https://m.edsoo.ru/LSHMAMHLJ

32

[TpakTrueckas pabota Ne 3 o Teme
"XuMHUUECKHE pPEaKIMU B pacTBOPax
AIEKTPOJIUTOB"

https://m.edsoo.ru/RD8CXFMNS

33

OKHCIIUTEIIBHO-BOCCTAHOBHUTEIIHHEIC
PCaKIuu. Baxkueimune okKUCIMTEINA U
BOCCTAaHOBHUTCIIN

https://m.edsoo.ru/AF9QATHSZT

34

MeTo1 3IeKTPOHHOTO (2JIEKTOHHO-
HMOHHOT0) OanmaHca

https://m.edsoo.ru/LCSPR4PCZ

35

3J'IeKTp0J'IPI3 pacTBOPOB U pacCIlyiaBOB

https://m.edsoo.ru/7UC0BIP3Q



https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q

BCIICCTB

36

Pemenne 3aaa4 pa3jIMYHbIX TUIIOB

https://m.edsoo.ru/MBRCJ2BHV

37

Pemenne 3aaa4 pa3jIMuHbIX TUIIOB

https://m.edsoo.ru/REEKUYHAU

38

CucreMaTuzarnus 1 0000IIeHNe 3HAHUT
o Teme "XuMu4eckue peakuu'

https://m.edsoo.ru/O0CUUKMF1

39

KonTposabHas paborta no teme
"Xumudeckue peakuu'

https://m.edso00.ru/E120ZSNS2

40

Ilonoxxenne HEMETaJIJIOB B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS X aTOMOB.
du3zndeckne CBOMCTBA HEMETAIIOB

https://m.edso00.ru/S2T11G534

41

AJIOTpOIHS HEMETAJUIOB (Ha IIpUMepe
KHCJIOpoJia, cepsl, hochopa u yriepoaa)

https://m.edsoo.ru/DKHVETX6S

42

Bonopon: nonyuenue, pusznueckue u
XUMHUYECKUE CBOMCTBA. ['MapuasI

https://m.edsoo.ru/EOAB3TJZ2

43

["anoreHpl: HAX0XKICHUE B IPUPOJIC,
crocoObl MoJTyueHus, PU3ndecKue u
XUMHUYECKHE CBOWCTBA

https://m.edsoo.ru/SESM200XI

44

l"anorenoBonopoasl. Baxuerue
KHUCJIOPOJICOJAEPKAIIUE COSAMHEHUS
raJoreHoB

https://m.edsoo.ru/FWWHG6A36J

45

JlaGoparopHbie U TPOMBIILICHHBIC
CHOCOOBI TOTYYESHHSI TaJIOTCHOB.
[IprMmeHeHne rajoreHoB U ux
COCIMHEHU

https://m.edsoo.ru/ULSR2WQ2T



https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T

46

[Tpaktudeckas padora Ne 4. Pemenue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"T"anmorensr"

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

47

Kucnopon: naboparopHeie u
MIPOMBIIJICHHBIE CITOCOOBI TTOTYYCHHS,
¢uznyeckue 1 XuMHU4YeCKre CBONCTBA.
O3o0H. [Ipumenenue kucnopoaa u 030Ha

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

48

Oxcupl U NEPOKCUIBI

https://m.edsoo.ru/AMRVPMOQAI

49

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

https://m.edso00.ru/Q8L50HZYY

50

Cepa: HaxOXJIeHHE B MPUPOJIC, CITOCOOBI
HOJ'Iy‘—IeHI/ISI, (I)I/ISI/I'—IGCKI/IG U XUMHUUYCCKHUC
CBOMCTBA

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

51

CepoBonopo, cyabdumbt

https://m.edsoo.ru/PMQO9PHT23

52

Kucnopoacoaepxaiiue coeuHEHUS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
KHUCIIOThI

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

53

[IpakTuueckas padota Ne 5. Permenue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Cepa u e€ coenuHeHus"

https://m.edso0.ru/9S76ZZRFW

54

A3OT: HaX0KJICHHE B MPUPOJIC, CITOCOOBI
noytyueHusi, GU3NYECKUE U XUMUUYECKHE
CBOMCTBAa. AMMUaK, HUTPHUIbI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnopoaconepxariue coeguHeHUs
a3zora. OcoOOEHHOCTH CBOMCTB a30THOM
KHUCJIOTHI

https://m.edso0.ru/271860BC3

56

HpI/IMeHCHI/IC a30Ta U €ro COCIUHCHUH.

https://m.edsoo.ru/MO1P034QF



https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF

A30THBIE Y10OpeHHS

57

docdop: HAXOKAECHUE B IPUPO/IE,
CrocOOBI OTYYEHUs, PU3UIECKUE U
XHUMHYECKUE CBOMCTBA. Docdubl u

dbochun

https://m.edso00.ru/PXZ01Z20QS0

58

Oxkcunpl pochopa, pochopcoaepxaniue
kucaoTbl. Conu GocPopHON KUCTOTHI

https://m.edso0.ru/00ZT28DNQ

59

[Ipumenenne pocdopa u ero
coenuHeHuil. @ocopHbie yI0OpeHUs

https://m.edso00.ru/99E3JYYTM

60

[IpakTrueckas pabota Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4 IO TEME
"A3oT u pocop u ux coenuHeHus"

https://m.edso00.ru/97LCBY XY2

61

VYriepona: HaX0XACHHUE B IPUPOJIC,
AJUTOTPOITHBIE MOTU(PUKALINH;
(bu3UYeCKre U XUMUYECKHUE CBOMCTBA,
MIPUMEHEHHE

https://m.edsoo.ru/IWDS30TDR

62

Oxkcun yraepona(Il), oxenn
yrinepoaa(1V), yronbHas kuciaora u eé
coJu

https://m.edsoo.ru/6DLNT13TE

63

Pemenue 3amgau Pa3JINYHbIX TUIIOB

https://m.edsoo.ru/PQWKCINJIX

64

Kpemuuii: HaxoxieHue B IPUPOJE,
CHOCOObI MOTy4YeHUs, PU3NYECKUE U
XMUMHYECKUE CBOMCTBA

https://m.edsoo.ru/R7FY3Y3BW

65

Oxcup kpemuus(1V), kpeMHueBas
KHCTIOTA, CHIIUKATHI

https://m.edso0.ru/NTQOS329K

66

HpI/IMeHeHI/Ie KpEMHHA U €TO

https://m.edso0.ru/1XJ0060O0T



https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T

coeguHeHuil. CTEKII0, €ro Mojay4eHue,
BUJIBI CTEKJIA

67 Pemenue 3ana4 pa3amyHbIX TUIOB https://m.eds00.ru/S5319XD1S

68 CHCTeMa,T H3AMs . 0000Mmerpe SHayH https://m.edso0.ru/QCSGMOTFS
o Teme "Hemetaisr"

69 KonrpoxbHias pagota no Tewe https://m.eds00.ru/VPSTFCAFI

Hemerannsr

70 AHATI3 PEsYIHTATOR KOHTPOTLHON https://m.edsoo.ru/LAOAONSJ7
paboTHI, KOPPEKITUS OMHOOK
[Tonoxxenne metanmnos B Ileproanueckon

71 CHCTENE XHMHHCCIHX SJCMEHTOB. https://m.edsoo.ru/57FR91QP1
Oco0eHHOCTH CTPOEHUS SNIEKTPOHHBIX
000J104€K aTOMOB METAJIOB
OO6mue ¢puznuecKkre CBOMNCTBAa METaJIOB.

72 [IpuMeHeHne METaJIOB B OBITY H https://m.edsoo.ru/ICNOR6AKW
TEXHHUKE

73 CmuiaBsl MeTaiioB. Koppo3us Meramios https://m.edso0.ru/1V3XS7FEXT

74 Pemenue 3a1a4u pa3auvHBIX THIIOB https://m.edsoo.ru/HCZY575D9
DJIEKTPOXUMUYECKUH P HAPSHKEHUH

75 MeTaiioB. OO01IHe crnocoObl MOIy4eHHUS https://m.edsoo.ru/SWJLF3YLW
METaJJIOB
OO61as xapakTepucTuka MetamioB [A-
rpynmnsl [lepuoanueckoit cucTeMbl

76 XMUMHMUYECKUX 311eMeHTOB. Hatpuii n https://m.edsoo.ru/W4VWNSJ5E

KaJIdii; MOJIY4YCHHUC, (I)I/BI/ILIGCKI/IG n
XUMHNYCCKHEC CBOfICTBa, IMPUMCHCHUC



https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E

IMPOCTBIX BEIICCTB U UX COGI[I/IHGHI/Iﬁ

7

Oo6mas xapaktepuctuka MetauioB I1A-
rpymibl [leproandeckor CuCTeMbl
XUMHUYECKUX AJIEMEHTOB. Maruuii u
KaJbIUI: TIONTydeHue, (pu3ndeckue u
XUMHUYECKUE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEHIECTB U UX COCTUHEHU

https://m.edsoo0.ru/Q4YBTZ3RY

78

JKEcTKOCTH BOABI M CIIOCOOBI €6
yCTpaHCHHUS

https://m.edso0.ru/609WLKNTN

79

AnoMUHMI: HIoydeHue, Gpuzndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

https://m.edsoo.ru/OZHBSJBQ6

80

AmpoTepHbIe cBOWCTBA OKCUAA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMIIIEKCHI AJIFOMUHUS, UX
IIPUMCHECHHE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenne 3aaa4 pa3jIMdHbIX TUIIOB

https://m.edso0.ru/ZCTJIX7CQ3

82

[Ipaktuueckas padota Ne 7. Permenue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"Metaiuibl IJ1aBHBIX OATpymm"

https://m.edsoo.ru/ZR9H28T3K

83

OO1as XxapakTepuCTUKA METANIOB
no6ounbIX noArpynn (b-rpymm)
[leproandeckoi CHCTEMbI XUMHYECKUX
AJIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

dusnyeckrue U XMuMHUYECKHE CBOMCTBA
XpoMa u €ro CO@HHHCHHﬁ, ux
MMPUMCHCHUC

https://m.edsoo.ru/EMH85BONN



https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN

85

Baxwueline coelMHEHNs] MapraHiia.
IIepmanranar kanus, ero
OKHCIIUTEIbHBIE CBOWCTBA

https://m.edsoo.ru/TVZPFX8X4

86

duznueckre 1 XMMUYECKUE CBOUCTBA

kKenes3a u ero coenuHeHun. Ilomyuenue n

IMPUMCHCHUC CILIABOB KEJIC3a

https://m.edsoo0.ru/71YSMIGSD

87

duznueckue U XUMUYECKUE CBOUCTBA

MEIH U €€ COEAMHEHHI, X TPUMEHEHUE

https://m.edso00.ru/GET2L9K3X

88

du3nyeckre 1 XUMHUUECKHE CBOIICTBA
IIMHKA ¥ €T0 COCIUHCHHUN, MX
npuMeHeHHe. [ uIpOKCOKOMIUIEKCHI
IUHKA

https://m.edsoo0.ru/O4C50Q0KBEJ]

89

[Tpaktruueckast padota Ne 8. Permenue
SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
"Mertauibl TOOOYHBIX TOATPYIT"

https://m.edsoo.ru/BAJAYWS82G

90

Pemenne 3aaa4 pa3jIMdHbIX TUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O0001IeHne U cuCcTEMaTU3ALIH
M3y4EHHOTO MaTepuasa 1o TeMe
"MeTamisr"

https://m.edsoo.ru/NHKRDJUTS

92

KontponbHas padoTa o teme
"Meraier"

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

93

AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN
paboThI, KOPPEKITUS OMIHOOK

https://m.edso0.ru/KGZ0DOKTT

94

Poib xumuu B oOecrieueHHn

YCTOﬁQHBOFO pa3BUTHA YCJIOBCYCCTBA.

Ilonsatue o HAaYYHBIX MCTOdax

https://m.edso00.ru/SSTSRWKS8



https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8

HUCCICIJ0OBaHUA BEUICCTB

Hay‘-IHI)IC MMPUHOMUIIBI OpraHu3aluu
95 XHUMHUYCCKOT'O IIPOMU3BOJACTBA.
HpOMI)IHIJIGHHI)IC CITOCOOBI IMOJIy4CHUSA

BaKHEHUIIINX BEIIECTB

https://m.edsoo.ru/\V4Y20W8UR

9 XUMHYECKOE 3arpsI3HEHNE OKPYKarolen

CpC€abl U €ro NOCICACTBUA

https://m.edsoo.ru/HFYWAQ1VW

97 XHMHUS U 310POBbE YEIOBEKA.
JlexapCTBEHHBIE CpPEACTBA

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

98 Xnmug iy, Poas xumMnn B

o0ecrieueHny MAIEBON 0€30IIaCHOCTH

https://m.edsoo.ru/BTM3AEKNW

99 Kocmernueckue u mapdromepHsie
cpenctBa. beitoBas xumust

https://m.edsoo.ru/0V85PPBKW

XuMUs B CTPOUTENIbCTBE. BaxkHenue
100 CTPOUTEIIbHBIE M KOHCTPYKIIMOHHBIC
MaTepuabl

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

XUMUS B CEIBCKOM XO35IMCTBE.
101 Opranndeckre 1 MUHEPAJTbHbBIE
yaoOpeHust

https://m.edsoo.ru/YY395RQAJ

Cucrematusanus 1 00001eHIE 3HAHUN
110 TEME

102

https://m.edsoo.ru/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102



https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




MPOBEPSIEMBIE HA EI'D 11O XUMUWU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero oopa3oBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUH, KOTOPasi BKIIOYAET:

1.1

OCHOBOIIOJIATAIONINE  TOHATHS  (XMMHUYECKHH  DJIIEMEHT, aToM,
M30TOIBI, 3JJIEKTPOHHAs 000J0YKa atoma, S-, p-, O-dIEKTPOHHBIC
opOuTamu aToMOB, OCHOBHOE M BO30YKIEHHOE COCTOSIHHME aToMa,
WOH, MOJIEKYJIa, BAJICHTHOCTh, JJIEKTPOOTPHUIIATEIIEHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKass CBSI3b (O- W 7M-CBs3b, KpaTHBIC CBS3H),
rudbpuan3as aTOMHBIX OpOuTaslel, KpUCTaJUIMYecKash pemérka,
MOJIb, MOJISIpHASI Macca, MOJISIPHBIA 00BEM, MOJISIpHAsT KOHIICHTpAIIus,
pacTBOpbl (MCTUHHBIC, JUCIEPCHBIC CHCTEMBI), KPUCTAJUIOTHIPATHI,
yIIepOAHbIN CKeneT, (GyHKIHOHAIbHAs Tpylna, pajukal, U30Mephbl,
CTpyKTypHasi (Gopmyna, u3oMepus (CTPYKTypHasi, reoMeTpuvecKas
(rmc-,  TpaHCHU3OMEpHs), TOMOJIOTHUECKHH  psl, TOMOJIOTH,
yIJA€BOAOPOIbl, KHCIOPOA- U  a30TCOJEp)KALUe  COEIUHEHUS,
OMOJIOTMYECKH AaKTHUBHBIC BemiecTBa (YIJIEBOMBI, JKHPBI, OCIKH),
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHbIE
COCIMHEHUS, KPEKHHI, PU(OPMHHI, THUIIBI XUMHYECKHUX peakiui
(OKHMCIIUTENBHO-BOCCTAHOBUTENIbHBIE, 3K30- M OHAOTEPMUYECKUE,
peakiuuu MOHHOTO OOMEHa, TOMO- U TeTEepOreHHble, OOpaTUMBbIE U
HeoOpaTumebIe), pacTBop, AIIEKTPOJIUTHIL, HEAIIEKTPOJIUTHI,
JNEKTPOJIUTUYECKAsT ~ JUCCOLIMALMsA,  CTENeHb  JUCCOLUAIUH,
OKHUCJIUTEb, BOCCTAHOBUTEINb, JJIEKTPOJIN3, CKOPOCTh XUMHUYECKOM

p€akunun, XuMH4YCCKOC paBHOBeCI/Ie)

1.2

TEOPUU M 3aKOHBI (TEOPHUs] XUMHYECKOTO CTPOCHUSI OPraHUYCCKUX
Beniecte  A.M. byrnepoBa,  Teopus  BIEKTPOJIMTUYECKOU
muccoumnanuy, llepmoanuecknii 3akon .M. MenneneeBa, 3akoH
COXPaHEHHUS MACChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3BIK XUMHH,
MHPOBO33PEHUECKME 3HAHMS, JEXKallMe B OCHOBE IIOHUMaHUsA
NPUYUHHOCTH U CHUCTEMHOCTU XUMHUYECKUX SIBIICHUH, COBPEMEHHBIE

OpeACTaBJICHUA O CTPOCHHUU BCUICCTBA HA AaTOMHOM, MOJICKYJIIPHOM U




HaJMOJIEKYJISPHOM YPOBHSX

1.3

IpCaACTaBJICHUA 0 MEXaHU3Max XUMHYCCKHUX peaKuHﬁ,
TCPMOJUHAMHUYCCKUX u KHMHCTHYCCKHUX  3aKOHOMCPHOCTAX ux

IMPOTCKAaHUA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

1.4

(hakTOJIOTMYECKHE CBEJCHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUU H
0€e30MacHOM  HCIOJIb30BAaHUM  BAXKHEWIIUX HEOPraHMYECKHX U
OPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKON ACSITEIBHOCTH

YCI0BCKa

1.5

oOuiue HayyHble MPUHIMIBI XUMHUYECKOTO MpPOMU3BOJACTBA (Ha
IpUMepe NPOU3BOACTBA CEPHOM KHUCJIOTHI, AMMHAaKa, METAHOJA,

nepepaboTku HedTH)

CopMHpPOBAaHHOCTH YMEHUI BBISBIISTD:

2.1

XapaKTCPHBIC TIIPU3HAKKW W B3aMMOCBA3b M3YYCHHBIX HOHS[TI/Iﬁ,
NPUMCHATE COOTBETCTBYIOIIUEC IMOHATUA IPU OIMHMCAHUW CTPOCHUA H
CBOMCTB HCOPraHNMYCCKUX MW  OPraHMYCCKUX BCIICCTB W HX

MpeBpaIeHUuN

2.2

B3aMMOCBSI3b XUMHUUYECKHUX 3HAHUW C TTOHATHUSAMHU U TIPEACTABICHUSIMU
OpYrUX TpeaMeToB Juisi 0Oojiee OCO3HAHHOTO TOHWMAaHUS W

00BSACHEHUS CYIIHOCTH MaTepUAIbHOTO €IMHCTBA MUPA

ChopmMupoBaHHOCTH YMEHHUS UCIIOJIb30BATD:

3.1

HaMMCHOBAaHUs XHMHUYCCKUX COC,I[I/IHeHI/Iﬁ MCXKAYHApPOJHOI'0 COIO3a
TCOpeTquCKOﬁ n HpI/IKJIa,Z[HOﬁ XMMHU W TPHUBHAJIGHBIC HAa3BaHUA
BCIICCTB, OTHOCAMIMUXCA K HM3YYCHHBIM KJIacCaM OPraHu4YCCKHUX H

HEOPraHN4CCKUX COC,I[PIHCHHI;'I

3.2

XMUMHUYECKYI0 CHMBOJIMKY JJIs1 COCTaBlIeHUsI (POPMYJI HEOPTaHUUECKUX
BEIIECTB,  MOJIEKYJISPHBIX UM  CTPYKTYPHBIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKENIETHBIX) (POPMYII OpraHUYECKHUX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHn4CCKUC BCIICCTBA, CAMOCTOATCIBHO BLI6I/IpaTL OCHOBAHUA H

KPpUTCPUHN IJIA KJ'IaCCI/I(I)I/IKaLII/II/I N3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHrnvCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTL OCHOBaHHUA H

KPpUTCPUHN IJIA KJ'IaCCI/I(I)I/IKaLII/II/I HU3Y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3NUYHBIM IMPU3HAKaM (YHCITYy U COCTaBy pPearupyroliuX BEIIECTB,
TerioBoMy 3(dekTy peakiuuu, H3MEHEHUIO CTETeHEeH OKHCICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pCaknnu, yd1aCTuro KaTanmaTopa)




ChopmupoBaHHOCTH  YMEHHUS  XapaKTePU30BaTh  DJIEKTPOHHOE
CTpOEHUE aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSHUHM) U
HOHOB XUMHUYECKHX 3JeMeHTOB | — 4 mepuonoB llepuomuyeckoit
cuctembl J[.MI. MenneneeBa W HX BaJCHTHBIE BO3MOXKHOCTH,
UCMOJIB3Ys  TOHATUSA  S-,  p-,  O-3/IeKTpoHHBIE  OpOWMTANH,

OHCPICTUYCCKHUEC YPOBHU

CdhopmupoBanHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XMMHYECKHX JJIEMEHTOB M 0OpazyeMbIX UMU

COEMHEHUH 10 MIEPUOIaM U Irpyniam

CpopMHUpPOBAHHOCTh YMEHHUSI COCTaBJISITH YPAaBHEHHUS XUMUUYECKHUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ MoCpeaACTBOM

COCTaBJICHUA 3JICKTPOHHOTO OanaHca 3TUX peaKHI/Iﬁ

7.2

YPaBHEHUSI PEAKIUN pa3IMYHBIX THUIOB; IOJHBIE M COKpAlIEHHBIE
yYpaBHEHHUS pPEaKIHil HOHHOrO OOMEHa, YYWTHIBas YCIOBUS, MpU

KOTOPBIX OTHU pC€aKI1 UOYT 10 KOHIIA

7.3

peakuii TUAPONIHM3a, PeakKuii KOMIUIEKCooOpa3oBaHusl (Ha TIpUMEpe

TUAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/Iﬂ)

ChopmupoBaHHOCTH YMEHHUS MOATBEPIKIATH!

8.1

Ha KOHKPETHBIX TPUMEPaxX XapakTep 3aBUCUMOCTH PEAKIIMOHHOM
CIIOCOOHOCTH OPraHMYecKHX COEIUHEHHl OT KpaTHOCTH U THUIIA
KOBAJICHTHON CBSI3U (G- M T-CBSI3M), B3AUMHOTO BIIMSIHHSI aTOMOB H
TPYII aTOMOB B MOJIEKYJIaX, a TAKKE€ OT OCOOCHHOCTEH peanu3aiuu

Pa3IMYHBIX MEXAaHU3MOB ITPOTCKAHUA peaKHI/Iﬁ

8.2

XapaKTCPHbIC XHUMHYCCKHE CBOMCTBaA BCIICCTB COOTBETCTBYHOIIMMU

OKCIICPpUMCHTAMU H 3allUCAMU ypaBHeHI/Iﬁ XHUMHNYCCKHX peaKHI/Iﬁ

ChopmupoBaHHOCTh YMEHUS XapaKTEpU30BaTh COCTAB U BaKHEHUIIIHE
CBOMCTBa BEIECTB, MPUHAAISKAIIUX K OMNpeAeNEHHBIM KllaccaM U
TpyIIaM COEIUHEHHUH (MpOCThIEe BEIIECTBA, OKCUIBI, THAPOKCHUBI,
COJIM;  YIJIEBOJAOPOABI, MpOCThle 3(QUpPbI, COUPTHL,  (HEHOIBI,
aJIbJIETU/IbI, KETOHBI, KAPOOHOBBIE KHCIIOTHI, CII0KHBIE 3(DUPBI, )KUPBI,

yTJI€BO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OEJTKH)

10

C(I)OpMI/IpOBaHHOCTB YMEHHA TTPOBOAUTH paC‘léTLI o XUMHYCCKHUM
(bopMynaM " YpaBHCHUAM XUMHWYCCKUX peaKL{I/Iﬁ C HUCIOJIb30BAHHNECM

(I)I/I3I/I‘-IGCKI/IX BCIIMYHWH:




10.1

Macchl (00bEMa, KOJMYECTBA BELIECTBA) MPOJYKTA PEAKIMHU, €CIU
OJIHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJIE PACTBOpA C ONPEACIEHHON
MacCOBOM JIOJIe pacTBOPEHHOTO BEMISCTBA WM JAaHO B HW30BITKE

(umeet npumecH)

10.2

MacCOBOM MM 00BEMHOM JI0JTH, BBIXOIa MTPOAYKTa PEaKIHH

10.3

TEIUTOBOTO 3P deKTa peakiuii

10.4

00BEMHBIX OTHOIIICHHUH T'a30B

10.5

110 HAXOXJIEHUI0 XUMUYECKON (POPMYIIBI BEIIECTBA

11

Biragenue cucreMoli 3HaHUI O METOJjaX HAYYHOTO MO3HAHUS SBJICHUU
MPUPOJBI, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHHE
MPUMEHATh 3TH 3HAHUA TPU SKCIEPUMEHTAILHOM HCCIIEeI0BAaHUU
BEILECTB U Ui OOBSICHEHHS] XMMHUUECKUX SBJIEHUH, UMEIOIIUX MECTO
B IpuUpoJe, TMPAKTUYECKOW JEeATENIbHOCTH 4YeloBeKa U B

MOBCEIHEBHOMN KU3HU

12

CdopMupoBaHHOCTh YMEHHsSI TPUMEHSTH (MCIOIb30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBAaX BEMIECTB I JKCIIEPUMEHTAIBHON ITPOBEPKU
TUIOTE3 OTHOCUTENILHO 3aKOHOMEPHOCTEH MpOTEKaHUS XUMHUYECKHX
peakiuii ¥ MPOTHO3UPOBAHUS BO3MOKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHBIE XUMUYECKUE 3HAHUSI 17151 OOBSICHEHHUS U TPOrHO3UPOBAHHUS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYYHYIO MPUPOLY; Ul HPUHSATHS

I'paMOTHBIX pemeHHﬁ HpO6J'ICM B CUTyalluAX, CBA3aHHBIX C XAMUEH

13

ChopmupoBaHHOCTH ~ yMEHHs  IUIAHUPOBaTb U MPOBOIMTH
XUMHUYECKUN SKCIEPUMEHT (MOJy4eHHe U U3y4eHHE CBOMCTB
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB, KAUYECTBEHHbIC PEaKIIMU
YIJIEBOJOPOJOB  PA3JIMYHBIX KJIACCOB U  KHCIOPOJCOAEp KALIUX
OpPraHMYECKUX BEILEeCTB, PEUICHHE SKCIEePHUMEHTaIbHBIX 33734 IO
paclo3HaBaHUIO HEOPraHMYECKUX M OPraHMYeCKUX BEIIECTB) C
coOnrofeHneM MpaBuUil OE30MaCHOTO OOpallleHHus C BEIIeCTBAMH U
1a00pPaTOPHBIM obopynoBaHueM; dbopMynupoBathb e
UCCIIEJIOBaHMS; TMPEACTABIATh B PA3NUYHON (opMe pe3yabTaThl

OKCIICPUMCHTA, aHAJIM3UPOBATH U OLICHHUBATD UX JOCTOBCPHOCTDb

14

ChopMHpPOBaHHOCTh YMEHHS OCYIIECTBIISATH  I€JICHANIPABICHHBIN
MOMCK XMMHUYECKOW MH(OPMAIIK B PA3TMUHBIX UCTOYHUKAX (HaydHast
U yuyeOHO-Hay4dHas JUTepaTrypa, CpeAcTBa MaccoBOM HH(pOpMAIHH,
ceTb VIHTEpHET M Apyrue), KpUTUYECKH aHaIU3UPOBATh XUMHUUYECKYIO

I/IH(bOpMaLII/IIO, nepepa6aTLIBaTL e€ M UCIIOJIb30BaTh B COOTBETCTBUU C




MOCTaBJICHHOW yueOHOM 3a1aueit

15

CdhopMupoBaHHOCT YMEHHS TPOTHO3MPOBATH, AHAIM3UPOBATH H
OIICHUBATh MH(OPMAIMIO C TO3HMIMK IKOJOTHYECKOW OE30MacHOCTH
TIOCJIC/ICTBUI OBITOBOM M TIPOW3BOJICTBEHHOM JCATEIIBHOCTH YEIIOBEKA,
CBSI3aHHOW C TepepabOTKO BemecTB; CPOPMHUPOBAHHOCTD YMEHHUI
OCO3HaBaTb OINACHOCTb BO3ICWUCTBUS HA JKUBBIE OPraHU3MBI
OIpE/ENEHHBIX BEIIECTB, IOHUMAs CMBICH IOKA3aTelss IpeiesIbHOM
JOMYCTUMOW KOHLIEHTPAllMM, ¥ TMOSICHATh HAa MpPUMEpax CHOCOOBI
YMEHBIIIEHUS W TPEJOTBPAICHUs HMX BPEIHOTO BO3JCHCTBUSA Ha

OpraHusm 4€JI0BCKa




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITPOBEPAEMbBIX HA
EI'D 110 XUMHUHN

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

TeopeTnyeckue OCHOBBI XUMUU

1.1

Crpoenne BeniectBa. CoBpeMeHHasi MOJIENb CTPOEHUS aToma. Pacnipenenenue
OJICKTPOHOB II0 BHCPIreTUYCCKHUM YPOBHSIM. KHaCCI/ICpI/IKaHI/Iﬂ XUMHUYCCKUX
251eMeHTOB. OCOOEHHOCTH CTPOEHHS SHEPreTUYECKUX YPOBHEHN aTOMOB (S-, P-,
d-amementoB). OCHOBHOE U BO30YKIEHHOE COCTOSIHHSI aTOMOB. DJIEKTPOHHAsS

KOH(Uryparus atoma. BajaeHTHbIEC 37I€KTPOHBI

1.2

[lepnognueckas cucrema xumuueckux odemeHToB J[.M. Mengaeneesa.
®usnueckuit cmbici [lepuonnueckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB 3JIEMEHTOB M HMX COCIUHEHHH MO0
MepuoJiaM M TPYIIaM. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHeHﬂﬁ, BBICHIUX OKCUIOB U THAPOKCHIOB

1.3

BanenTHOCTh. D1€KTPOOTPUIIATENLHOCTh. CTETIEHh OKUCICHUS

1.4

Bunet  xuMuueckoil cBA3M  (KOBaJIeHTHAs, HOHHAsA, MeETaJUIMYecKas,
BOJIOPOJIHAs) M MeXaHu3Mbl e€ oOpa3oBaHus. MeXMOJEKYIIpHbIC
B3auUMO/JIeHcTBUS. BemiecTBa MOIEKyIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.
Tunsl KPUCTATUVIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIIA

KPUCTAIINYECKON PEeIIETKU

1.5

Xumudeckass — peakmusa.  Knmaccudukanmmss  XMMHYECKMX — peakmuil B
HEOPraHMYeCKOM M OpraHMYecKOd XUMHUHU. 3aKOH COXpPAaHEHHUS MaccChl

BCIIICCTB

1.6

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pPa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3 hekThl XuMUYeckuX peakiuii. TepMoxuMuueckue ypaBHEHUs

1.8

O6paTI/IMLIe pCaKIuu. XHUMHYECKOE PaBHOBECHC. CDaKTOpLI, BIIMAIOIIHNEC Ha

COCTOSTHHE XUMUUYECKOro paBHoBecud. [ Ipuniun Jle [llarense

1.9

SHGKTpOJ'II/ITI/I‘IeCKaH Jucconuanus. CuibHble U caa0bIe QJICKTPOJIUTEI. Cpena
BOJHBIX PACTBOPOB BECIICCTB: KHUCJAA, HefITpaJIBHaH, meJa04Has. Crernennb

JHucconyanui. Peakiiymy HOHHOTO oOMeHa

1.10

I'mppomms conent. MoHHOe mnpousBeneHrne BOAbl. BomOpoaHbIM moOKa3aTesb

(pH) pactBopa

1.11

CnocoObl BbIPpAKCHUSA KOHIOCHTpalunu PacTBOPOB: MaccoBas HOJIA

paCTBOpéHHOTO BCUICCTBA, MOJIApHAsA KOHUCHTpAalUUW:. HacplieHaeie u




HCHACBIIICHHBIC PACTBOPLI, pACTBOPHUMOCTE. KpI/ICTaJIJIOI‘I/IIlpaTBI

1.12

OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC pCaKkiuu. HOBCHCHI/IC BCIHICCTB B Cpclaax

¢ pa3HbIM 3HaueHreM pH. MeTobl a1ekTpoHHOTO OanaHca

1.13

DJEKTPOJIN3 PAaCTBOPOB U PaACILJIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUH

2.1

Knaccudukarms HEOPraHUYeCKUX COCVHECHUM. Homenxiarypa

HCOPraHNM4YCCKUX BCIICCTB

2.2

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJIOB (HATPUM, KA, KaJIbIIUM,
MarHui, aJlOMUHUM, [IUHK, XPOM, KEJIe30, Me/lb) U UX coeauHeHuil. OO0mue

crocoObI MOyYEHUS METAJIJIOB

2.3

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, CEphI, a30Ta,
docthopa, yrmepoma ©  KpeMHHS) HW  HX COCAWHEHHH  (OKCHJIOB,

KHCIIOPOICOAEPIKAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enetmueckas CBA3b HCOPraHNn4YC€CKUX BCUICCTB, MPUHAMJICKAIINUX K

Pa3IMYHBIM KiIacCcaM

2.5

Nnentnduxanus Heoprannueckux coenHeHui. KauecTBeHHbIE peaKkIuu

Ha HCOPraHNM4YCCKHUEC BEIICCTBA U HOHEBI

OCHOBBI OpraHUYeCKON XUMUHU

3.1

OCHOBHbBIEC TIOJIOKEHHUSI TEOPUU XHUMHYECKOIO CTPOCHMSI OPraHMYECKUX
coequHennit  A.M. bymiepoBa. VYriaepoaHbld CKEJET OpPraHHuYecKoun
MosieKynbl. KpaTHOCTh XUMUYECKOW CBSI3U. S- U p-CBA3M. SP3-, Sp2-, sp-
rudbpuan3ay opouTaneil aToMoB yriepoja. 3aBUCUMOCTh CBOMCTB BEILIECTB
OT XHMMHYECKOTO CTpOeHUs MoJiekyl. ['omonoru. ['omonoruueckuit psn.

N3omepus u usomepsl

3.2

[Tonsitne o ¢yakuuoHanbHoM rpynmne. OpueHTauuoHHBIE A GEKTHI

3aMeCTUTEIIEN

3.3

HpeﬂCTaBHeHI/Ie (¢} KJ'IaCCI/I(I)I/IKaI_II/II/I OPraHn4cCKuX BCHICCTB. HOMeHK.]'IaTypa
OPraHu4YCCKux COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘leCKaSI) H TPHBUAJIBHBIC HA3BAHHA

Ba)KHEHUIITUX HpeﬂCTaBHTeHeﬁ KJIACCOB OPraHU4YC€CKUX BCIICCTB

3.4

CBO60,Z[HOpElI[PIKEUIBHBII>i W HOHHBIM MEXaHH3MBI peaKknuu. Ilonsatue o

Hykneoduie u snexrpoduie. [Ipasmno MapkoBuukosa. [IpaBuio 3aiiiieBa

3.5

AIKaHbI. XHUMHYECKHE CBOMCTBA AJIKaHOB! TaJIOTCHUPOBAHUC,
ACTUAPUPOBAHUEC, TCEPMUUCCKOC PA3JIOKCHUC, KPCKUHI, UW30MCpU3alus,
TOpCHUC. HOJ’Iy‘ICHI/IC AJIKaHOB. ]_[I/IKJ'IOB..HKaHBI. CHCLII/I(bI/IKa CBOICTB

UKIOAJIKAaHOB C MaJbIM pPasMEpoOM MHUKIIA. Peaxiuu MNPUCOCANUHCHUSA U




PaAUKAJIbHOTO 3aMCIICHUA

3.6

AJKeHBI. XuMH4YECKUE CBOMCTBA: peakuuu [IPUCOEAUHEHUS
(rajoreHupoBaHue, TUAPUPOBAHUE, TUIPOraJIOTEHUPOBAHUE, THJpaTalus),
rOpeHus, OKUCIEHUs U nojuMepusauuu. [IpombinuieHHble U J1abopaTOpHbIE

CTIIOCOOBI IOJTYYIEHUS ATKEHOB

3.7

AnkaaueHnbl. XMMUYECKHE CBOKMCTBA AJKAJIMECHOB: PEAKUUU MPUCOCIUHEHUS
(rumpupoBaHme, rajJoreHupoBaHue), ropeHus u nojuMepusaruu. [lomydenue

AJIKaAUCHOB

3.8

AJKVHBL. XHAMHYECKUE CBOMCTBA: peaxkuuu NIPUCOEIUHEHUS
(rajoreHupoBaHue, TUAPUPOBAHUE, TUIpATALUs, THUIPOraJIOTEHUPOBAHUE)
KaK croco0 MoxydyeHus MOJIMMEPOB U IPYrHX MOJIE3HBIX MPOIYKTOB. Peakuuu
3amenieHus. ['opeHne aneTusieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO

IIaMCHU JI CBAPKU U PE3KHU MCTAJLJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbpl. XWMHYECKHE CBOWCTBA O€H30Ja: PEaKIUU JIIEKTPOOHUILHOTO
3aMelleHusl, TpUCOeANHEHNs (THUAPUpOBaHUE, rajoreHupoBaHue). Peakuus
ropenusi. OcOOEHHOCTH XUMHYECKUX CBOUCTB ToJryosa. [lomydenne GeHzoma.
OcoOCHHOCTH XMMHUYECKUX CBOUCTB crtupoja. [lomumepusanusi ctupoia.

CriocoOblI mosTydeHus: 1 IpUMEHEHUE apOMaTUYECKUX YTIIeBOA0PO/IOB

3.10

Crouptel. IlpenenbHble OJHOATOMHBIE CHUPTHI. XHMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C HATPUEM Kak CHOCOO0 YCTaHOBJIGHUS  HaIU4uUs
TUAPOKCOTPYMIBI, C TaJoreHOBOJOpPOJaMH KakK CIoco0  MOJy4YeHHs
pacTBOpuUTENel, BHYTPH- M MEXMOJEKYyIspHas Jerujaparanusa. Peakuus
ropenus. [loxydenue staHosa: peakuusi OpOXKEHHS TIIIOKO3bI, THIpaTanus
STHJIEHA. OTWIEHIJIMKONb W TJIUIEPUH KaK MPEJCTaBUTENU MpeAeTbHBIX

MHOI'0A@TOMHBIX CITMPTOB

3.11

®enon. XuMHUecKkue CBOMCTBA (eHosa (peakluuu ¢ HaTpUeM, THUIPOKCUIOM

Hatpus, 6pomom). [lonydyenue denona

3.12

ANbIETUabI. XuMuueckue CBOICTBa npeaebHbIX aJbJICTUJIOB:
TUIPUPOBAHNE; KAUYeCTBEHHbIE PEaKIMU Ha KapOOHWIbHYIO TPYIIY (peakius
«cepeOpsiHOTO  3epkanay, B3aumojeiictBue ¢ ruapokcuaom wmeau  (II).
[lonyyeHnue mnpenenbHBIX adbAETHIOB: OKUCIEHUE CIHUPTOB, THApPATALIUS
arieTuiieHa. AIETOH KakK MpeAcTaBUTENh KEeTOHOB. OCOOCHHOCTH peakIuu

OKHCJICHHA allCTOHA

3.13

Kap6OHOBLIe KHCJIOThl. XMMHYECKHE CBOMCTBA MpeACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX KUCI0T. OCOOCHHOCTH XHMHYCCKMX CBOWCTB MypaBLHHOﬁ

KHUCJIOTHI. HOJIy‘{CHI/IC NpeaACIIbHBIX OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT:




OKHCJICHUC AJIKaHOB, aJIKCHOB, INCPBUYHLIX CIIMPTOB, AJIBACTHIOB. Briciine

IpCACIIbHBIC U HCIIPCACIIbHBIC Kap6OHOBBIe KHCJIOTBI

3.14

Cnoxuble >¢pupel u kupbl. CHnocoObl TONYyYEHHS] CIIOKHBIX 3(QHPOB.
ObpatumMoctp peakuuu sTepuduranuu. llpumMeHeHne CloXHBIX 3(QUPOB B
MUIIEBOW 1 Tap(QIOMEpHOH TMPOMBINIUICHHOCTH. JKHUPBI KaK CIIOKHBIE Y(UPHI
[JIMLEPUHA U BBICIIMX KapOOHOBBIX KUCIIOT. XMMHUYECKHE CBOICTBA XKHUPOB:
TUAPUPOBAHUE, OKHUCIEHUE. ['uaposin3, Wil OMBUIEHHUE, )KUPOB KakK CHOCO0
MIPOMBIIIIJIEHHOTO MOTYY€HHUs COJIEH BBICIIMX KapOOHOBBIX KUCIOT. MbLI4 Kak

COJIM BBICHINX Kap6OHOBBIX KHUCIIOT

3.15

XHWMHUYECKUE CBOMCTBA TJIIOKO3BI: PEAKIUU C Y4YaCTHEM CHUPTOBBIX U
aJbJIErMIHOM TPy U MOJIOUHOKHUCIIO0E OposkeHue. [IpuMeHenune rioko3sl, eé
3HaYeHWE B JKU3HEACATENBHOCTH OpraHu3Ma. Jlucaxapuisl: caxaposa,
ManbTo3a. BoccTaHaBiuBaromMe M HEBOCCTAaHABIMBAIOIIME UCAXAPHUJIBI.
I'mpponus nucaxapupos. Ilomucaxapuabl: kpaxmain, rimkoreH. CrtpoeHue
MaKpOMOJIEKYyJl Kpaxmalla, INIMKOTeHa U Leunono3bl. dusndyeckue cBoicTBa
Kpaxmajla W LEeJUIoN03bl. XHMMHUYECKHE CBOMCTBAa KpaxMmania: THAPOJIH3,
KayeCTBEHHasl peakius C HOAOM. XHUMHUYECKHUE CBONCTBA LIEJUIIOIO3bI:
THJPOJIN3, TOdydeHHe 3PHUpoB LewIono3bl. TloHsATHE 00 HMCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK)

3.16

AMHUHBI. AMHUHBI KaK OpraHMYECKHE OCHOBAHUS: pEAKIUH C BOJOM,
KHCJIOTaMH, PEaKIs TOpeHus. AHWIMH KaK MPEACTaBUTENh apOMAaTHUYECKUX
aMHHOB. XMMHYECKHE CBOMCTBAa aHWJIMHA: B3aUMOJIECHCTBUE C KHUCIOTaMHU,
OpoMHOH BOJIOH, okucieHue. [loaydeHne aMiMHOB aTKUIMPOBAHUEM aMMHaKa

1 BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIEBOAOPOA0OB

3.17

AMUHOKHMCIOTEI U O€lIKH. AMHHOKHCIIOTHI Kak aM(bOTepHBIe OPraHu4cCKHe
COCAUHCHUS. OcHOBHEBIE AMHWHOKHCJIIOTHI, 06pa3y10ume Oeaxku. XUMHYECKUE
cBOMicTBA OEJIKOB: TuapoJn3, JA€HaTypalus, Ka4CCTBCHHBIC (I_IBeTHBIe)

PCaKIuu Ha 0eaKu

3.18

CTpOGHI/Ie U CTPYKTYypa MOJIUMCPOB. 3aBUCUMOCTb CBOMCTB IIOJIMMEPOB OT
CTPOCHHUA MOJICKYII. OcHOBHBIE CIIOCOOBI IMOJIYUYCHHA BBICOKOMOJICKYJISIPHBIX
COCIUHEHMN: peaKkuuun nojimmMepu3annuun 151 TOJIMKOHACHCAIIUH.

Knaccugukarus BoJoKoH

3.19

I/I)ICHTI/I(I)I/IKEU_H/IH OpraHu4eCKux coeauHeHul. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha pACIIO3HABAHUEC OPTAaHNYCCKHUX BCIICCTB

3.20

I'eneTnueckas CBA3b MCKAY KIIaCCaMH OPraHUYCCKHUX COCIUHEHUI

XUMHS U )KU3Hb




4.1

XuMus B TIOBCEIHEBHOHM xu3HU. [IpaBuia Oe3omacHoil pabOTHl ¢ SIKUMH,

TOpXOYMMHU U TOKCUYHBIMHA BCUICCTBAMU, CPCACTBAMU OBITOBOM XMUMHH

4.2

XWMH U 30pOBbE. XUMHUSA B MeEAMIMHE. XHUMHS M CEJIBCKOE XO3SHCTBO.
X¥MHs B IPOMBIIUIEHHOCTH. XUMUS U DHEPreTUKA: NPUPOIHBIA U NOIYTHBIN
He(TSHOH Ta3bl, UX COCTaB U ucnoib3oBanue. CoctaB HedTH U €€ mepepaboTka

(IpupoAHBIE UCTOYHUKHU YIJIEBOAOPO/IOB)

4.3

XUMUS ¥ DKOJIOTHS. XUMHYECKOE 3arpsi3HEHUE OKPYXKAlOLIEeW Cpelbl U €ro
nocieactsusi. Oxpana ruapocdepsl, MOYBbI, aTMOC(epbl, PIOpsI U (hayHBI OT
XUMUYECKOTO 3arpsi3HeHus. [Ipobrema OTXOM0B M TMOOOYHBIX MPOIYKTOB.

AJ'II)TepHaTI/IBHI)IG HCTOYHHKHU SHCPIruu

4.4

OO0mue mpeAacTaBiIeHUsST O  MPOMBIIUICHHBIX  CIOCO0aX — MOJYYECHHS
XMMHMUYECKUX BeIIeCTB (Ha TMpHUMEpe TMPOU3BOJACTBA aMMHaAKa, CEPHOMN
kucinoTel). Y€pHast w uBeTtHas MeTawryprus. CTEKIO H  CHIIMKAaTHAs
MPOMBIIIEHHOCTh. [IpoMbIieHHass opraHudeckas Xumusi. ChIpp€ s

OpFaHI/I'-IeCKOI\/’I MMPOMBIINIJICHHOCTHU

Tunbl pacy€THBIX 33724

5.1

Pacuérbl macchl BemiecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY

BEIIlECTBA, MacCce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKITUU BEIIECTB

5.2

Pacuérer TeruioBoro adexra peakiun

5.3

Pacuérbl 00BEMHBIX OTHOILIEHUH ra30B MPU XUMHUECKUX PEAKIIUAX

5.4

Pacuérbl maccel (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEaAKIIUHU,

€CJIM OJTHO M3 BEIIECTB JJAHO B M30BITKE (MMEET MPUMECH )

5.5

PacuéTtel MmaccoBo# mim 00bEMHOM JIOJIM BBIXOJIA TIPOIYKTA PEAKIIUU OT

TECOPETUYECKHU BO3MOXHOI'O

5.6

Pacuérbl maccel (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CIH
OJIHO M3 BEIIECTB JaHO B BUJIE PACTBOPA C ONpeIeIEHHON MacCOBOH J0ei

paCTBOpéHHOFO BCIICCTBA

5.7

Pacué€Thl ¢ Mcnoap30BaHUEM ITOHATHI «MaccoBast A0JIs1», «MOJIIpHAas

KOHICHTpaUusA», «paCTBOPUMOCTB»

5.8

Haxoxaenne MonekyisipHoi (popMysibl OpraHu4ecKoro BELIecTBa 1Mo ero
IJIOTHOCTH U MaCCOBBIM JIOJISIM JIEMEHTOB, BXOSIUX B €70 COCTAB, UIIH 110

MIPOJYKTaM CrOpaHus
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