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NHOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma 1o XMMUU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii @enepanun», TpeOOBaHUN K pe3ybTaTaM OCBOEHUS
benepanbHOM oOpa3oBaTebHOM MPOTPaMMBI CpEeIHETO o011ero
o0pazoBanusa(POII COO), npeacrasieHHbix B DeepaibHOM TOCYAapCTBEHHOM
obOpazoBatenpbHoM crangapre COO, ¢ yuérom Konmenuuu mnpenonaBaHus
yueOHOro npeaMera «XUMHs» B 00pa3oBaTesibHbIX opraHu3anusx Poccuiickoi
denepanuy, pealu3ylOIUX OCHOBHBIE 00pa3oBaTelibHbIE MPOrpaMMbl, U
OCHOBHBIX MOJOXeHui «CTpareruu pa3BuTus BocnuTaHus B Poccuiickoi
®deneparuu Ha nepuoa 10 2025 roga» (Pacnopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHus Ha ypoBHE YriyOJNEHHOTO M3y4YeHHUs 3aHMMaeT BaXKHOE MECTO B
CHUCTEME ECTECTBEHHO-Hay4yHOro oOpa3zoBaHus ydamuxcs 10-11 xmaccos.
W3yuyenue mnpeamera, peaquzyemMoe B YCIOBUAX AU(PGEepeHIUPOBAHHOTO,
npouiIbHOrO0 00y4YeHHs, NPU3BAHO OOECNEeYuTh 00I1e00pa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIIYCKHUKOB IIKOJIBI, HEOOXOJUMYIO IS
aJanTaiyi UX K OBICTPO MEHSIOUIUMCS YCIOBHSM KU3HU B COLIMYME, a TaKKe
Ui TIPOJIOJDKEHHs  oOydeHHMss B opraHuzanuax MnpodecCHOHaIBLHOTO
o0pa3oBaHus, B KOTOPBIX XUMHUS SIBJISETCA OJHON U3 MPUOPUTETHBIX JUCITUTUIIH.

B nporpamMMe mo XWMHM Ha3Hau€HHE TNpenMeTa «XUMHS» TMOTydaeT
noJpoOHYI0 HWHTEPHPETAUI0 B COOTBETCTBUM C OCHOBOIOJIAralOIIUMU
nonoxxkeausimu @I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH, COACp>KaHMS,
pe3ynbTaToB OOy4eHHUS M TpPeOOBaHUI K YPOBHIO MOATOTOBKU BBITYCKHHKOB.
CBHUIETETHECTBOM TOMY SIBIISIFOTCS CJIEAYIONINE BBIMOIHIEMBIE MPOTPAMMON 10
XUMHUH QYHKITUU:

e UHPOPMAIIMOHHO-METOAMYECKAs, peannu3alns KOTOpoil obecreunBaeT
HOJy4YeHHE TMPEACTaBICHUS O LEIX, COIEp)KaHuHU, oOLIeil cTpaTeruu
oOyuyeHHusl, BOCHUTAHMS U pa3BUTUSA OOYYAIOUIUXCA CPEACTBAMU
npeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPpOoduIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOTopas npeaycMaTpuBaeT
OINpeJeNIeHNe: MPUHIUIIOB CTPYKTYPUPOBAHUS U TOCIEA0BATEILHOCTH
U3y4eHHs y4eOHOro Marepuana, KOJIMYECTBEHHBIX U KAUECTBEHHBIX €r0
XapaKTEePHUCTHK; MOAX0A0B K (POPMUPOBAHUIO COACPKATETLHOU OCHOBBI
KOHTpPOJIS U OLEHKH 00pa30BaTENbHBIX JOCTHKEHUU O00yYarolmuxcs B
paMKax UTOrOBOHM aTrecTallud B (OpPME €IUHOT0 TOCYIapCTBEHHOIO
9K3aMeHa [0 XUMUHU.

[Iporpamma aJist yriry0aEHHOTO U3YUECHHS] XUMUU:



e YCTaHaBJIMBAET MHBAPUAHTHOE MPEAMETHOE COAECPKaHUE, 00I3aTEIbHOE
JUISL U3YyYEHHsS] B paMKaxX OTIEIbHBIX Tpoduied, mnpeaycMaTpuBaeT
pacripefielieHue W CTPYKTYpUpPOBaHHME €ro Mo KjiaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3iesiaM Kypca;

e J1aT MpUMEPHOE pachpeesieHue ydeOHOro BpeMeHH!, PEKOMEHIYEeMOT0
JUISL UBYUYEHUS OTACIbHBIX TEM;

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

e JaéT METOJUWYECKYI0 MHTEPHpPETAlMIO IeJe © 3a7ad  HU3y4CHUS
npeaMeTra Ha  yrIyOJIE€HHOM YpOBHE C  Y4€TOM  COBPEMEHHBIX
NPUOPUTETOB B  CHCTEeME  CpelHero  oOlmero  oOpa3oBaHWs,
COJICP)KATENIbHOW  XapaKTePUCTUKU  TUIAHUPYEMBIX  PE3yJIbTaTOB
OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON MPOTPAMMbI CPEHETO OOIIEro
oOpa3zoBaHus (JIMUYHOCTHBIX, METAIIPEAMETHBIX, IPEIMETHBIX ), a TAKXKE C
y4éTOM  OCHOBHBIX BHJIOB y4YCOHO-IIO3HABATEIBHBIX  JACHCTBUM
00y4aromerocsi o OCBOEHUIO COAEPKaHuUs MPeAMETA.

[To BceM Ha3BaHHBIM MO3UIUSM B MPOTPAMME MO XUMHUH IPETyCMOTpEHa
IPEEeMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TpenelaMd YCTAaHOBJIEHHOW MPOrpaMMoOil 10 XUMHUU
oOsi3aTenlbHOM  (MHBApHAHTHOM) COCTABJSIONICH  conepykaHus — y4yeOHOTo
npenMera «XuUMHUS» OCTa€Tcs BO3MOXKHOCTH BbIOOpa €ro BapUaTUBHOU
COCTaBIIAIONICH, KOTOpasi JIOJDKHA OMNpEAeNsTbcsl B COOTBETCTBUH  C
HaIlpaBJIeHHEeM KOHKPETHOTO Mpoduiist o0ydeHusI.

B cootBeTcTBUM ¢ KOHUeNTyalbHbIMH TosoxeHusmu PI'OC COO o
HA3HAUYEHUU TIPEAMETOB 0a30BOr0 W YIIyOJIEHHOTO YPOBHEH B CHCTEME
muddepeHnmpoBaHHOTO 00YYEHHUSI Ha YPOBHE CpeIHEro o0imero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIUIYOJIEHHOTO W3yUYCHHS HAMpaBlieH Ha peau3aIfio
MIPEEMCTBEHHOCTH C TMOCJIEAYIOIIMM 3TalloM MOJY4YeHUSI XUMHYECKOIO
oOpa3oBaHHsS B paMKax HU3YYCHHS CIEIUATbHBIX €CTECTBCHHO-HAYYHBIX U
XUMUYECKUX  JUCIHUIUIMH B By3aX W OpraHu3alusix  CPeIHEro
po¢eCCHOHATILHOT0 00pa30oBaHms. B 3Toi CBs3M M3ydeHUE IpeaMeTa « X UMHUS
OpPUEHTHPOBAHO MPEUMYIIECTBEHHO HAa  pacllMpeHre U  yriayOieHue
TEOPETUYECKON M TPAKTUYECKON MOATOTOBKH OOYYArOMIMXCS, BHIOPABITUX
onpenenéHupli npodusib OOy4YeHUs, B TOM YHCJIE€ C MEpPCIEKTUBOU
MOCJEAYIONIETO TMOJYyYEeHUS] XUMUUYECKOTO O0Opa3oBaHUs B OpraHu3alusx
npodeccuoHanbHoro oopazosanusi. Hapsiny ¢ atum, B cBete TpedoBanuit ®I'OC
COO x nmaHupyembIM pe3ylibTaTaM OCBOEHUs (peaepalibHONW 00pa3zoBaTEIbHON



MporpaMMbl CpeAHEro oOIero oOpa3oBaHUs U3y4YeHUE MpeameTa «XUMUs»
OPUEHTHPOBAHO TAKXKE HA PEIICHUE 3a/1ay BOCIIUTAHUS U COLMATILHOTO Pa3BUTHUS
oOyyaromuxcs, Ha (popMHUpOBaHHE y HUX OOUIEHHTEIVIEKTYaJbHBIX YMEHUH,
YMEHUI palloHadu3alud y4yeOHoro TpyAaa M OOOOIIEHHBIX CHOCOOOB
JEATEIHPHOCTH, UMEIONTUX MK IUCIUILTHHAPHBINA, HAIIPEIMETHBIN XapaKTep.

CocTaBisitONMMHU NpeIMeTa « XUMUS» Ha YPOBHE YIITYyOJIEHHOTO U3YyUCHUS
SABIISIOTCS  yryOn€HHBIE Kypchl — «Opranmueckas xumus» u «OOmas u
Heopranuueckas XxuMmus». [Ipu onpeeneHuu moaxo10B K 0T00pY U CTPYKTYpPHOU
OpraHU3aIlMy COJCPXKaHMUS ITUX KYpCOB B IporpaMMe IO XUMHH 32 OCHOBY
npussThl nojoxkeHuss ®I'OC COO o paznuuusx 0a30BOro M YyriryOJIEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copaepxkanusi kypcoB «Opranuueckas xumusi» u «OOmas u
HEOpraHUYecKasi XUMUS» COCTABISICT COBOKYIHOCTH MPEAMETHBIX 3HAHUU W
YMEHHH, OTHOCSIIHUXCS K 0a30BOMY YpOBHIO M3Y4YEHUS MpeaMera. Jta cuctema
3HAHMM TOJIy4aeT OMNpeAeN€HHOE TEOPETHYECKOE JOIMOJHEHHE, MO3BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINKA O00BEM (HaKTOJIOTHIECKOTO
maTepuana. Tak, Ha yriayOJE€HHOM YpPOBHE HM3y4eHHs NpeaMera obecrieueHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEJNHYEHUS] OOBbEMAa 3HAHUW O XUMHUYECKHUX
AJIIEMEHTaX U CBOMCTBAX UX COECIMHEHUN HAa OCHOBE PACIIMPEHUS U YIiIyOJieHUs
NpEe/ICTaBICHUH O CTPOCHUH BEUIECTBA, XUMUYECKOM CBA3U U 3aKOHOMEPHOCTAX
NPOTEKAaHMsI PEeaKIfii, paccCMaTpUBAaEMbIX C TOYKH 3pPEHHUS XHMHUUYECKOU
KAHETUKH U TEPMOJUHAMHKHU. M3ydeHue MepHoIUYEecCKOro 3aKoHa W
[lepronnuyueckoit CHCTEMBI XUMHUYECKUX DJIEMEHTOB 0a3UpPYETCsl Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX TMPEACTABICHUSIX O CTPOCHUU aToMa. XUMUYECcKas
CBsI3b OOBSICHSETCS C TOYKH 3PEHHS] DHEPreTUYECKUX HM3MEHEHUH mpu eé
oOpa3oBaHMM W pa3pylIeHWH, a TaKXKe C TOYKH 3PECHHUS MEXaHU3MOB €&
oOpa3zoBanusa. M3ydeHue TUIIOB peakmuii AOMONHSETCS (OPMHUPOBAHUEM
MPEACTaBICHUN 00 ANMEKTPOXUMHUYECKUX MPOIIECCaxX U IEKTPOIIN3E PACIIIIABOB U
pacTBOPOB BemIECTB. B Kypce OpraHMyeckoi XWMUHM TIPU PACCMOTPECHHH
PEaKIIMOHHON CIMOCOOHOCTHM COEIMHEHUN yJensercss o0co00e BHUMAaHUE
BOIIpocaM 00 DJJIEKTPOHHBIX A(pPeKTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJICKYJIaX ¥ MEXaHU3MaX PEaKIIHi.

Ocoboe 3HaueHHWE WMEET TO, 4YTO Ha COJEpKAHHE KypCOB XUMUU
yrayOn€HHOTO ypOBHS W3Y4YEHUs ISl KJIACCOB OMNPEACIEHHOTO MPOQuIIs
(rmaBHBIM 00Pa30M Ha UX CTPYKTYPY U XapakTep JIOMOJIHEHUHN K 00111eil cucteMe
MPEIMETHBIX 3HAHWI) OKAa3bIBAIOT BIUSHUE CMEXHBIE TIPEIMETHl. Tak,
HalpuMep, B COJAEpPXAHUM TIpeaMeTa IS KIACCOB XHMHKO-(U3MIECKOTO
npoduist 6oJbllIoe 3HAaYeHUE OYyT UMETh 3JIEMEHThl y4eOHOro mMaTepuaia mo



oOmeit xumuu. [Ipu u3ydyeHuu npeaMeTa B JaHHOM Clydae akIleHT OyAeT clelian
Ha OOIIHOCTh METOJOB MMO3HAaHUS, OOLIHOCTh 3aKOHOB U TEOPUH B XUMHUU U B
¢u3nKe: aTOMHO-MOJEKYJsIpHass Teopus (MOJIEKYyJsipHash Teopusi B (PU3HUKeE),
3aKOHBI COXPaHEHUS MACChl U DHEPTHUH, 3aKOHBI TEPMOJANHAMUKH, JIEKTPOJIN3A,
MIPEACTABIICHUS O CTPOEHUH BEIIECTB U APYTOE.
B 10 )€ Bpems B coaepKaHuUM MpeaMeTra il KJIacCOB XHMHUKO-
Ounonornyeckoro npoduiisg 0oNbIINKA yAeNbHbIA BeC OyAeT UMETh OpraHuYecKas
xumusi. B a3TOM ciydae mpefocTaBiseTcss BO3MOXKHOCTh Juisl  Oojee
OOCTOSITENIBHOIO  PAacCCMOTPEHHS] XUMHUYECKOW OpraHu3aliu KIETKH Kak
OMOJIOTUYECKON CHCTEMBbl, B COCTaB KOTOPOW BXOMST, K MpUMEpPY, TakKue
CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIMIUJIbLI, OCJIKH, YTIEBOJbI, HYKJICHHOBBHIC
KHUCJIOTHI U Apyrue. [Ipu 3TOM 3HaHUS O COCTABE M CBOMCTBAaX MpEACTaBUTENECH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIY’KAT OCHOBOM ISl M3Y4YEHUS
CYILIHOCTH MpoIieccOoB (POTOCUHTE3A, IbIXaHHUs], UILIEBAPEHUSI.
B nnane QopmupoBaHHS OCHOB HAy4YHOT'O MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYyYHBIX METOJIOB IO3HAHMS W ONBITa MPAKTUYECKOTO MPUMEHEHUs
HAy4YHBIX 3HAHUN HU3YYEHUE MpeaMeTa «XUMHUS» Ha YIrIIyOJIIEHHOM YpOBHE
OCHOBAHO Ha MEXMPEIMETHBIX CBS34X C y4eOHBIMH MPEeIMETAMHU.
[Tpu m3ydyenun yueOHOro mpenMera «XUMHsD» Ha YTIIyOJIEHHOM YpOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOTO M CPEeIHET0 00111ero oopasoanus (Ha 6a30BoM
yYpOBHE), 3a/1aueii MepBOCTENIEHHON 3HAUUMOCTH SIBJISIETCS] POPMUPOBAHUE OCHOB
HAyKd XHMHH Kak OO0JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH 4YEJIOBEKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
Pemenue o1oil 3amaum Ha yrayOn€HHOM ypOBHE H3YyUYEHUS MIpPEeIMETa
IPEANOJIaracT peaan3alnio TaKUX LeJIeH, Kak:
e (opmupoBaHHe TpENCTABICHUN: O MaTepUaIHLHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTAX U ITO3HABAEMOCTH SBJICHUM IPUPOJIBL, O MECTE XUMUU
B CHCTEME ECTECTBEHHBIX HayK M €€ Beaylieil poiu B oOecrneueHUH
YCTOMUMBOIO  pa3BUTHsI  YeJOBEYECTBA: B  pEHICHUH MpodiemM
HKOJIOTHYECKOM, JHEPTETUICCKOM U MUIIEBO 0€30MaCHOCTH, B Pa3BUTHU
MEJIULIUHBI, CO3JJaHUH HOBBIX MAaTEPUAIOB, HOBBIX HICTOUHUKOB YHEPTHUU,
B o0OecrneyeHHMH  PalMOHAIBHOTO PUPOIONOJIH30BAHMUS, B
dbopMHUpOBAaHUY MUPOBO33PEHUS U OOIICH KyJIbTYpHl YEJIOBEKA, a TAKKE
JKOJIOTMYECKM OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3J0pPOBBIO U
MPUPOJTHOM Cpelie;

e OCBOCHHE CHCTEMBl 3HAaHWM, JICKAIIMX B OCHOBE XUMHYECKOU
COCTaBJISIIOLIEHT €CTECTBEHHO-HAYYHOU KapTUHBI MHpa:
dbyHIaMEHTaIbHbIX MOHATHH, 3aKOHOB U TEOPHUN XUMUU, COBPEMEHHBIX



MPEJICTABICHUN O CTPOCHUU BELIECTBA HA PA3HBIX YPOBHSIX — ATOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJIMOJIEKYJISIPHOM, O TE€PMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSA XUMHUYECKUX PEAKIHU, O
XUMUYECKOM paBHOBECHHU, PacTBOpax M JHUCHEPCHBIX CUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMUUECKOTO MPOU3BOJICTBA;
dbopmupoBaHue y  oOydYaromMXcsi ~ OCO3HAHHOTO  TOHUMAaHUs
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU JJIs1 OOBSICHEHUS
KJITFOUEBBIX HJICH W MpOoOJeM COBPEMEHHOW XUMUH, JJIsi OOBICHEHUS U
MPOTHO3UPOBAHUSA  SIBJICHUW, MMEIOIIUX  €CTECTBEHHO-HAYYHYIO
OPUPOJy; TPAaMOTHOTO pelieHus NpoOJeM, CBSA3aHHBIX C XUMUEH,
MPOTHO3WPOBAHUSA, aHajivM3a U OLEHKU C TMO3ULIHUA HKOJIOTMYECKOM
0€30MacHOCTH  TOCJEACTBUNA  OBITOBOM M TPOU3BOACTBEHHOMU
NEATEIbHOCTH YEJIOBEKA, CBSI3aHHOW C XMMHUYECKUM IPOU3BOJCTBOM,
UCITOJIb30BAaHUEM U TTepepabOTKOM BEIECTB;

yrayOJIeHHe TPEJCTABICHUH O HAy4HBIX METOJIaX IO3HaHWUS,
HEOOXOAUMBIX JJIsI TIPUOOPETeHUs]I YMEHUM OPUEHTHPOBATHCS B MHPE
BEIIECTB M OOBICHECHHS XMMHYECKUX SBJICHHH, HMEIOIIMX MECTO B
IIPUPO/IE, B MPAKTUYECKOM JIEATEIIBHOCTH U MOBCEIHEBHOMN KU3HMU.

B nnane peanuzanuu MepBOOYEPENHBIX BOCIHUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIIUH 1EJOCTHOM CHCTEMBI CpeiHero o01ero 00pa3oBaHus NMPU U3y4YEeHUU
npenMera «XUMHUS» Ha yriayOJEHHOM YpOBHE OCOOYI0 aKTyaJlbHOCTb
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

BOCIIUTaHUE YOCKAEHHOCTH B ITO3HABAEMOCTH SIBICHUU TPUPOIH,
YBOKEHUS K IMPOIECCY TBOpPYECTBA B OOJACTH TEOPETHYCCKHX U
NPUKIIATHBIX UCCIICOBAHUNA B XUMHH, (OPMUPOBAHUE MUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CAMOBOCIIUTAHUIO HAa  OCHOBE  YCBOCHUS
00I11eYeJIOBCYCCKUX IICHHOCTEH;

pa3BUTHE TO3HABATENBHBIX  HMHTEPECOB, HWHTEIUICKTYalbHBIX U
TBOPUYECKHX CIOCOOHOCTEH oOydaronuxcs, (GopMUpPOBaHHWE y HHX
CO3HATEJIIPHOTO OTHOMICHUS K CaMOOOpa30BaHWIO W HEMPEPHIBHOMY
o0pa30BaHMIO KaK yCIOBUIO YCIEMHON mpodeccruoHambHON U
OOIIECTBEHHOMN NEeATeNFHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO M IOTPEOHOCTH B 3I0POBOM 00pa3e KU3HHU;

dbopMupoBaHNE YMEHUN W HABBIKOB PAa3yMHOTO MPUPOIOTIOIH30BAHMUS,
pa3BUTHE  JKOJIOTHYECKOW  KYJIBTYphl, MPUOOpPETEHUE  OMBITA
0O0IIECTBEHHO-TIOJIE3HON IKOJIOTHIECKON IeITeTLHOCTH.



OOmiee 4mWCIIO 4YacoB, MPEAYCMOTPEHHBIX IS HW3YYCHHS XUMHUU Ha
yIIyOJICHHOM YPOBHE CpelIHEero ol1iero oopasoBanus, coctapisieT 204 4yacos:
B 10 xmacce — 102 gaca (3 gaca B Hemento), B 11 kmacce — 102 gaca (3 yaca B
HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKON XMMUM.

IIpenmer u 3HaYeHUE OPraHUYECKOW XUMHH, M[PEACTABICHUE O
MHOT000pa3uy OpPraHuYeCcKUX COEeIMHEHUN.

DNEeKTpOHHOE CTPOCHHME aToMa Yriepoja: OCHOBHOE U BO30YXIEHHOE
cocTosiHusA. BaneHTHble BO3MOXKHOCTH aToMma yriiepoja. XMMHU4YecKas CBS3b B
OpraHWYEeCKUX COCIUHEHMSIX. TUMbl TUOPUAM3AIMH AaTOMHBIX oOpOuTanen
yriaepoaa. MexaHuzMbl 00pa3oBaHMsS KOBaJEHTHOW CBsA3M (OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN). THIIBI TepeKpbIBaHUS aTOMHBIX OpOUTANIei, G- U T-
cBs3u. OnuHapHasi, [BOMHAs U TpouHas cBsi3b. CrnocoObl pa3pbiBa CBsS3ed B
MOJIEKYyJlaX OpraHuyeckux BemiecTB. I[loHATHE O CBOOOJHOM pajauKaie,
Hykieodue u anekTpodure.

Teopusi cTpoeHus opraHudyeckux coenuHeHuit A.M. bytiepoBa u
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTypEe MOJIEKYJl. 3HA4€HUE TEOpUHU
CTPOCHHSI OpPraHMYECKUX COEAUHEHHMI. MONeKyIsipHble U CTPYKTYpHbIE
dopmynbl.  CTpykTypHble GOpMYJBl  pa3jMYHBIX  BHUJAOB: pa3BEPHYTas,
COKpanléHHas, ckenetHad. M3omepusa. Bunel un3omepuu: CTpyKTypHas,
POCTPAHCTBEHHAs. OJEKTPOHHBIE 3(PQEKThl B MOJEKylIaX OPraHUYeCKHX
coeMHEHNN (MHIYKTUBHBIN U ME30MEPHBIN 3P EKTHI).

[IpencraBnenne o kiaccuukanuu opraHudeckux BemiecTB. [loHsTHE O
(b yHKIIMOHAIBHOM rpymIie. ['omomorwus. ['oMmomornueckue PAIBI.
Cucremaruueckas HOMeHKiatypa opranmdeckux coenaunennii (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OT/IEJIbHBIX MTPEACTABUTEIICH.

OcobeHHOCTH U KIacCU(UKAIUS OPTaHUYECKUX peakiuii. OKUCIUTETHHO-
BOCCTAHOBUTENIbHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBpALICHUM:
O3HAKOMJICHHE C 00pa3liaMM OpraHMYeCKHX BEIIECTB M MaTepuajaMM Ha HX
OCHOBE, OTbITHI MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBneHue, oOyriMBaHUE U TOPEHHUE), KOHCTPYUPOBAHUE MOJEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriieBogopoasbl.

Ankanbl. 'oMonoruueckuil psij ankaHoB, o01as Gopmyiia, HOMEHKIATypa
U U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB,



sp3-rubpuauszanus aToMHBIX OpOuWTanedl yriepoma, o-CBA3b. Dusnueckue
CBOMCTBA AJIKAHOB.

XHUMHUYECKHE CBOMCTBA AJIKAaHOB: PEAKLIHUM 3aMEIICHUS, W30MEpHU3alINH,
JNETUAPUPOBAHMS, IMKIN3AINY, TUPOJIN3a, KPEKUHTa, TopeHus. [IpeacraBienue
0 MEXaHU3ME PEaKIN PaJuKaIbHOIO 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 moTy4eHUs! U IPUMEHEHHE ITUKII0ATKaHOB.

Ankensl. ["'omonorudeckuii psij ankeHoB, o011as hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY] alKeHOB, SP-
rudpuan3anus aTOMHBIX opOuTanel yriepojaa, o- U m-cBsi3u. CTpPyKTypHas H
reomMeTpudeckas (Luc-TpaHc-) uzoMmepus. Du3MYECKHE CBOWCTBA aJKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIIUU MPUCOSIUHEHUSI, 3aMEIICHUS B (-TI0OJIOKCHUE
pU ABOMHOM CBsI3U, MOJUMEpU3aId U okucieHus. [IpaBuino MapkoBHHKOBA.
KauecTtBeHHble peakiMu Ha JBONHYIO CBs3b. CHoCOOBI TONYYEHUS H
NPUMEHEHHE AIIKEHOB.

AJKaMEeHBl. Knaccuduxanus aJKaJuEHOB (conpsik€HHBIE,
U30JIMPOBAHHbIE, KyMyaupoganHvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHS U
XUMHUYECKHX CBOMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Monumepuzanus conpsukEHHBIX AUEHOB. CrocoObl MOJTy4YeHUs: U MPUMEHEHUE
aJKaJIMEHOB.

Anxunbl. 'oMmonoruueckuii psijy ankuHOB, o011as Gopmysa, HOMEHKIIATypa
U U30MEPUS. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKUHOB,
Sp-rubpuamu3anusi aToMHBIX opOurtaneit yriaepoga. Pusnueckue CBONCTBA
aJIKWHOB. XMMHMYECKHE CBOMCTBA: pEaKIUMU MPHUCOCIAUHEHUS, NUMEPHU3ALNU U
TpUMEpHU3alKU, OKHUCIeHUs. KucioTHble CBONCTBA aJKHWHOB, HWMEIOIINX
KOHIIEBYIO TpPOWHYIO CBsI3b. KauecTBEHHbIE pEaKUMH Ha TPOWHYKO CBS3b.
Cnoco0bl NOy4eHUs! U IPUMEHEHHUE aTKUHOB.

ApomaTuyeckue yrieBoJopoJbl (apeHbl). ['oMonornyeckuili psii apeHos,
obmass  ¢opMyna, HOMEHKJIATypa H  H30MEpHUS.  ODIJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHWE MOJIEKYNbl OeH3ona. (DPu3nyecKue CBOWCTBA
apeHoB. XMMHUYECKUE CBOKMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIINHU 3aMEeIIeHUs
B OCH30JIbHOM KOJIbLI€ U YTJIEBOJOPOIHOM paIUKaJE, PEAKIIMU MPUCOETUHEHUS,
OKHCIIEHHE ToMoJioroB Oensona. [IpeacraBienue 00 OpUEHTUPYIOIIEM IEUCTBUU
3amecTuTesed B OEH30JIbHOM KOJIbIIE Ha MpPUMEpPE AJKWIbHBIX PpaJUKaJoB,
KapOOKCHJIbHOM, TUIPOKCUIILHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOTE€HOB.



Oco0eHHOCTH XMMHUYECKMX CBOWCTB cTupoja. [lomumepusamus cTupoda.
CniocoObl OJTy4YeHHs U IPUMEHEHNE aPOMATHYECKUX YTII€BOJOPO/IOB.

[Ipuponnsiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 e€ npoucxoxaexHue.
Kamennslii yroJib 1 npoayKrsl ero nepepadotku. CriocoObl nepepadboTku HedTu:
MEePEroHKa, KPEKUHT (TePMHUUECKUN, KAaTAIUTHUYECKUN), PUGOPMUHT, TUPOIIHU3.
[TponykThl nepepaboTKu HEPTHU, UX IPUMEHEHUE B IPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEKY Pa3IUYHBIMU KJIACCAMH YTJIIEBOAOPOAOB.

DJEKTPOHHOE CTPOEHUE TaJIOTEHIIPOM3BOAHBIX YIIIEBOAOPOIOB. Peaknnu
3aMEIEHUsl Tallor€Ha Ha TUAPOKCOTPYINYy, HUTPOTpyIIy, LIHAHOTPYMIY,
aMmuHOrpymmy. JleiicTBMe Ha TallOre€HNPOU3BOJHBIE BOJHOTO W CIUPTOBOIO
pacTBopa MmENoun. B3anMoaencTBrue IUTrajgoreHajJKaHOB ¢ MAarHUEM U LIMHKOM.
[lonsiTHE O  METAUIOOPraHMYECKUX  COEQUHEHMsX.  Vcmonb3oBaHue
raJIOTeHIIPOU3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHUKE M TPU CHHTE3EC
OPraHUYECKUX BEILECTB.

DKCIIEPUMEHTAIBHBIE METOJbl HM3y4YE€HHUS BEIIECTB M HUX MPEBPAILLICHUN:
u3yueHrue  (U3MYECKUX  CBOMCTB  YIJIEBOJOPOAOB  (pacTBOPUMOCTH),
KayeCTBEHHBIX PEAKIUI YIIIEBOJOPOAOB PA3IUUHBIX KJIACCOB (0OECI[BEUBaHUE
OpOMHOM WJIM MOAHOW BOJBI, pACTBOpA MEpMaHTraHaTa Kajus, B3aUMOJIeHCTBUE
aleTWJIeHa C aMMHUayHbIM pacTBOpoM okcuua cepedpa(l)), kauecTBeHHOE
oOHapykeHHe yriepoja U BOAOpPOJa B OPraHMYECKUX BEIEeCTBAaX, MOJyUYEeHHE
ATUJICHA W U3YYCHHE €r0 CBOMCTB, O3HAKOMIICHHE C KoJuiekiusimMu «Hed1b» u
«Yromb», ¢ oOpa3liaMH IJIaCTMacC, Kay4yKOB W PE3HHBI, MOJIEIHPOBAHHE
MOJIEKYJI YIJIEBOJOPOJAOB U TAION€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kuciopoaconepsxkamue opranudecKue coeJMHEHHU.

[IpenenbHbie ogHOATOMHBIE CHUPTHL. CTpoeHHME MOJIEKYyNl (Ha IpuMepe
MeTaHoJIa W 3TaHoja). ['omornormyeckuid psja, obmas Qopmyna, uU30oMepwHs,
HOMEHKJaTypa # Kiaccudukanusa. Dusnyeckue CBOICTBA MpEIETbHBIX
OJIHOQTOMHBIX CIIUPTOB. BOJOpOIHBIE CBA3M MEXKIAY MOJIEKYJIaMU CIUPTOB.
XHWMHUYECKHE CBOWMCTBA: pPEaKUMU 3aMEIICHMs, JeTuJpaTalliid, OKHCIICHUS,
B3aUMOJICUCTBUE C OPraHUYECKMMH W HEOPraHMYECKUMH  KHCIOTaMH.
KauecTBeHHast peakuusi Ha OJHOATOMHBIE CHHPTHL. JleHcTBHME »dTaHONA U
METaHOJla Ha OpraHu3M desnoBeka. CrHocoObl MOMyYEeHUS] U NPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 2¢upsl, HOMeHKIaTypa U n3oMmepus. OcoOeHHOCTH (HU3NIECKUX
Y XUMHYECKUX CBOMCTB.

MHOroatoMHble CHOUPTH — STUJICHIJIMKOIb U TiHIepuH. Pu3nyeckue u
XUMHYECKHE  CBOMCTBA:  pEAaKUMHA  3aMEIICHUs,  B3aUMOJCHCTBUE  C
OpraHUYECKUMU U HEOPraHWYECKUMHU KHCJIOTaMH, Ka4eCTBEHHAsl peakius Ha



MHOTOaTOMHBIE  crupThl.  llpenctaBieHne 0  MeXaHW3ME  peakUui
HyKJ1eopmibHOrO 3aMmelieHud. JleiicTBue Ha opraHu3Mm yenoBeka. CrocoObl
MOJTyYeHUS M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
O6eH3osbHOrO siapa. Pusznueckue cBoictBa (henona. OCOOEHHOCTH XUMHUUYECKHUX
cBoiicTB (enona. KauectBeHHwsie peaknuu Ha (enon. TokcuyHOCTh (eHoma.
Crnoco6s1 nosryueHus: u npuMeHenue dhenosa. GenondopmanbaeruaHas cMoa.

KapOoHunbpHbIE COEMWHEHUS — aibJACTHUABl U KETOHBL. OJEKTPOHHOE
CTpOCHHE KapOOHWJIBHOW Tpymmbl. ['OMOIOTHYECKHE pSIABI albICTHAOB H
KETOHOB, 00IIast popmyia, U30MepHsi 1 HOMEeHKIaTypa. dusnuecknue cBOiCTBa
QJIBJICTH/IOB U KETOHOB. XMMHUECKHE CBOWCTBA aJb/IETHIOB M KETOHOB: PEAKIIH
npucoenuHeHusi. OKHCICHHWE albJCTU0B, KA4YeCTBCHHbIC pEaKIHH Ha
anpaerubl. CriocoObl MOTyYeHUs U IPUMEHEHHUE aJIbJICTH/IOB H KETOHOB.

OMHOOCHOBHBIE Tpe/enbHbIe KapOOHOBBIE KHCIOTHL. (OcoOeHHOCTH
CTPOCHHS MOJIEKYJ KapOOHOBBIX KHCIOT. V3oMepuss W HOMEHKIATypa.
®du3nveckne CBOWCTBA OJHOOCHOBHBIX MPEACITBHBIX KapOOHOBBIX KHUCIOT.
BonopoaHsie cBA3M MEXAYy MOJIEKYJIaMHU KapOOHOBBIX KHUCIOT. XMMHUYECKUE
CBOMCTBA: KUCJIOTHBIE CBOWCTBA, peaklus dTepu(pUKalvy, peakiuy ¢ y4acTHEM
yIJI€BOJOPOIHOr0 paaukana. OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCIIOTHI.

[loHaTHe O TPOM3ZBOMHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX ddupax.
MHoroo6pa3ue kapOOHOBBIX KHCJIOT. OCOOCHHOCTH CBOMCTB HENPEACIIbHBIX H
apOMaTHYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUAPOKCUKAPOOHOBBIX KHCIOT. IIpeacTaBuTenn BhICIIUX KapOOHOBBIX KHCIIOT:
CTE€apUHOBAasl, NMAJbMUTUHOBASA, OJICUHOBAS, JUHOEBAs, TUHOJIEHOBAs KUCIOTHI.
Crioco0bI oNTy4eHHUs ¥ MPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxnbie 3¢upsl. ['omonorndyeckuit psia, obmas Gopmyia, U30Mepus U
HOMEHKJIaTypa. OU3NUEeCKHE U XUMHUYECKHE CBOMCTBA: TMAPOJIM3 B KHUCIOW U
IIEJIOYHOM CpeTIe.

Kupsl. Ctpoenue, puznueckre U XUMUIECKHUE CBOMCTBA KUPOB: TUIPOIIU3
B KHCJIOW M 1enoyHoi cpeae. OCOOCHHOCTH CBOWCTB JKHPOB, COASpIKAIINX
OCTATKH HEMPEAEIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOAE.

MpbLT4 KaK CONM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

OO6mrast xapaktepuctuka yrieBoaoB. Kmaccudukamus yrieBogoB (MOHO-,
TIU- ¥ TIOJTMcaxapusl). MoHOCaxapuIsl: TIIFOK03a, GPYyKTO3a, ralaKkTo3a, pudo3a,
ne3okcuprdo3a. du3nueckue CBOMCTBA U HaXOoXIeHue B mpupoje. otocunTtes.
XHWUMUYECKHE CBOWMCTBA TJIKOKO3bl: pPEAKIUMU C YYaCTHEM CHOUPTOBBIX U
albJACTUIHONW TPYIIN, CIUPTOBOE M MOJOYHOKHUCIOE Opoxkenue. [IpumeHeHue
[JIIOKO3bl, €€ 3HAYCHUE B JKU3HEACATEIIBHOCTHM oOpraHusma. Jlucaxapuuabl:



caxaposa, MajbTO3a U JIAKTO3a. BoccTaHaBnuBaronye 1 HEBOCCTAHABIMBAIOLLME
nucaxapubl. I'uaponus nucaxapuaoB. HaxoxaeHue B npupoje U MpUMEHEHUE.
[Tonucaxapuapl: Kpaxmai, TJIMKOTEH U 1esuTono3a. CTpoeHre MakpOMOJIEKYII
Kpaxmayia, TJIMKOT€Ha W UeJulioyo3bl. Du3nyeckue CBOMCTBAa Kpaxmaia H
LEJUTI0JIO3bl. XHMMHMUYECKHE CBOMCTBA Kpaxmala: THIPOJU3, KauyecTBEHHas
peakuus ¢ MOJOM. XMMUYECKHUE CBOMCTBA LEIUIIOI03bI: THAPOJIN3, MOIYUSHHUE
s¢upoB 1emwIoa03bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,
aleTaTHbIN MENK).

OKCHepUMEHTAJIbHBIE METO/bl M3Y4YEHHUS BEIIECTB M MX MNpEeBpalleHUN:
pPacTBOPUMOCTh PAa3JIMYHBIX CIHUPTOB B BOJIE, B3aUMOJICHCTBHE STaHOJA C
HAaTPUEM, OKHUCIJICHUE ATHJIIOBOIO CIIUPTA B albJETHJ Ha PACKAJIEHHOM MEIHOMN
IIPOBOJIOKE, OKHCJIIEHHE S3TUJIOBOTO CHUPTA AUXPOMATOM Kaius (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHANIOB), KAUYECTBEHHbIE PEaKIMU Ha allbJIerujabl (C
ruapokcuom  auammuncepebpa(l) u  rugpokcumom  meau(ll)), peaxius
riuepuHa c rugapokcuom meau(ll), xummdeckue cBoiicTBa pacTBOpa yKCYCHOM
KUCJIOTBI, B3aUMOJICHCTBUE pacTBOpa TIOKO3bl ¢ Tuapokcuaom wmeau(ll),
B3aUMOJEHCTBHE KpaxMajla C MOJOM, PEIICHUE SKCIEPUMEHTAIbHBIX 33/1a4 MO
temaM «CriupThl U heHomb», «KapOoHoBbIe KUCTOTHL. CIIOXKHBIE YDUPHI.

A3o0Tcoep:Kalnue OpraHudecKue coeJMHeHHs.

AMUHBI — OpraHu4YecKre Mpou3BoHbIe aMMuaka. Kiaccudukaius aMiuHOB:
anudaTUUecKue W apoOMaTUYECKUE; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue moiieky, obmas ¢popmysa, H30MepHs, HOMEHKIIaTypa U (GU3UIECKUE
CBOMCTBa. XMMUYECKOE CBOMCTBA anu(aTHIECKUX aMUHOB: OCHOBHBIC CBOMCTBA,
AJIKUJIMPOBAHHE, B3AaMMOJICMCTBUE NIEPBUYHBIX AMHUHOB C a30TUCTOM KHCIIOTOM.
Conu anKuiIaMMOHUS.

AHUIMH — mpeiacTaBUTENb aMHHOB apoMarnyeckoro psna. CrpoeHue
aHuiauHA. B3anMHOe BIMSHME Tpynn aTOMOB B MOJIEKYJE aHHWIHMHA.
Oco0eHHOCTH XUMHYECKUX CBOMCTB aHWIMHA. KadecTBeHHblE peakIuu Ha
aHwuH. CrnocoObl TMOJlydYeHUS U TpPUMEHEHHE anu(paTHUYECKUX aMHUHOB.
[Tonyyenue aHWIMHA U3 HUTPOOEH30J1a.

AmuHokucnoTsl. HoMeHkiatypa u nzomepust. OTaenbHbIe PEICTaBUTENN
0-aMUHOKHCJIOT: TJMUWH, andaHuH. @Ousnyeckue CBONCTBA aMUHOKHCIOT.
XVWMHUYECKHE CBOMCTBA AaMHUHOKHUCIOT KaK aM(OTEpHBIX OPraHMYECKUX
COCIMHEHHW, peaKkUusl MOJIUMKOHAEHCAlMK, O0pa3oBaHUE IENTHIHON CBS3U.
buonorunyeckoe 3HayeHue aMUHOKUCIOT. CUHTE3 M THAPOJIN3 NENTH]IOB.

benku kak npupoansie nonumepsl. [lepBuuHas, BTOpUYHAs U TpEeTHUHAsS
CTPYKTypa OeJKOB. XMMHUYECKHE CBOMCTBAa OEJIKOB: TMJAPOJIN3, JEHATypauus,
KAUECTBEHHBIE PEAKIIMU Ha OEJIKHU.



DKCIEPUMEHTAIBHBIE METOAbl W3yYEHUs BEIIECTB M HUX NPEBPALLCHUN:
pacTBopeHUEe OCJIKOB B BOJIE, JICHATypalus OCJIKOB MPU HArpeBaHUU, LIBETHHIC
peakiuu Ha O€JKH, peIIeHHEe OKCIEPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTconepxkalmie — opraHuyeckue — coeauHeHus» U «Pacno3naBanue
OPraHUYECKUX COCAUHECHUI.

BbicokomoJieKkyIsIpHbIE COeIUHEHUS.

OCHOBHBIE MOHATHSI XUMHUU BEICOKOMOJICKYJISIPHBIX CO€IMHEHUI: MOHOMED,
NOJIMMEp,  CTPYKTYpPHOE  3BE€HO, CTENEHb  MOJUMEPHU3ALMUU,  CPEAHSA
MoJieKyJigpHass macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX
COEIMHEHUM — MOJTUMEPU3ALIUS U TIOJUKOHICHCALIHSL.

[Tonmumepubie Matepuanbl. IlmacTmacchl (MOTUATHIICH, MOJHUIPOIUIICH,
MOJIMBUHUJIXJIOPU, TOJUCTUPOJI, TOJIUMETUIMETAKPUIIAT, TOJIHMKAPOOHATHI,
noJimdTUIIeHTepedTanaT). Ytunuzanus u nepepadoTka IIacTUKa.

DJIaCTOMEPBI:  HATypajbHBI  KaydyyK, CHHTETHYECKHE  Kay4dyKH
(6yTamueHoOBBIN, XJIOPONPEHOBBIHN, N30MTPEHOBLIN) U CUITUKOHBI. Pe3uHa.

BosiokHa: HaTypasibHblEe (XJIONOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KApOH U JIABCaH).

[Tonumepsl CIIELIMAJIbHOIO Ha3HAYCHUS (Tecon, KEBJIap,
AIEKTPOIMPOBOISIIME TTOIMMEPBI, OMOpa3iiaraeMble IOJUMEPHI).

DKCIEpUMEHTAIIbHBIE METOJAbl M3YYEHHUs BEUIECTB M UX MPEBPALICHUM:
O3HAaKOMJICHHME C oOpa3llaMd TMPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KaydyKOB, pEIICHUE JKCIIEPUMEHTAIBHBIX 3aJad II0 TeMe
«Pacno3HaBaHKe IJIaCTMACC U BOJIOKOHY.

Pacuérurnle 3amaun.

Haxoxxnenue monekymsipHOd (HOpMyIbl OPraHUYECKOTO COEAUHEHUS TI0
MAaCCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXO0XKICHUE
MOJICKYISAPHON (OPMYJIBI OPraHUYECKOro COCIMHEHHS Mo Macce (00BEMY)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiud W/WIM UCXOIHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOU (QOpPMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €T0 XMMHYECKUX CBOMCTB WIIU CIIOCOOOB
MOJy4YE€HUsI, OINPEICIICHUE JOJU BBIXOJA NMPOAYKTAa PEAKUUU OT TEOPETUYECKH
BO3MOXHOTO.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexxnpegMeTHBIX CBSA3EM TPU U3YUYEHUN OPTAaHUYECKON XUMUH
B 10 kiacce ocyliecTBIsSIETCA Yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHATUN, TaK W IOHATUH, MPUHATBIX B OTAEIBHBIX IPEAMETaX
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmuMe ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAay4yHbId (aKT,
TUIO0TEe3a, TEOpHsl, 3aKOH, aHaIW3, CUHTE3, KiIacCH(pUKanus, HaOI0JcHUE,
HU3MEpPEHHE, IKCIIEPUMEHT, MOJIEITb, MOJICITUPOBAHHUE.

dusnka: wMaTepus, aToM, OJJICKTPOH, IPOTOH, HEHUTPOH, MOJIEKYJIa,
DHEPreTUYCCKUN YPOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIECTBA, (PM3MYCCKUE BEIMYMHBI, CAMHHIIBI U3MEPCHUS, CKOPOCTh, JHEPIHs,
Macca.

buonorusi: kierka, opraHusM, 3KOcucTeMa, Ouocdepa, MeTaboIHU3M,
HACJICICTBEHHOCTh, aBTOTPOHBIN M reTepoTPOMHBINA THIT TUTaHUS, OpOKCHHE,
¢GoTOCHHTE3, IbIXaHWE, OCJKHW, YIJICBOJbI, JKUPBI, HYKICHHOBBIC KHCIIOTBI,
(bepMeHTHI.

I'eorpadusi: mosie3HbIe NCKOMIAEMBbIE, TOTLIHBO.

TexHOMOTUs: THUIIEBbIC TPOIYKTHI, OCHOBBI PAIMOHAILHOTO IHUTAHUS,
MOTOIIIME CPEJICTBA, MATEPHAIIBI M3 UCKYCCTBEHHBIX M CHHTETUYCCKHUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnueckue 0CHOBbI XMMHUM.

AtoM. CocTaB aTOMHBIX sAep. XUMUYECKU 3neMeHT. M3oTonbl. CtpoeHue
AJNEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UMCIIa. DHEPreTUUECKUE YPOBHU U
noxypoBHU. ATOMHBIE opOuTtanu. Kinaccudukaiums XuMUIecKuX 3JIEMEHTOB (S-,
p-, d-, f-amementsi). PacmpesaencHue 37€KTPOHOB MO aTOMHBIM OPOUTAIISAM.
DONeKTpOHHbIE KOH(QUTYypallud aTOMOB DJIEMEHTOB IEPBOr0O—4YETBEPTOTO
NEPUOJIOB B OCHOBHOM U  BO30YKIEHHOM COCTOSHUH, DJIEKTPOHHBIC
KOH(MUTYypalui HOHOB. DIEKTPOOTPHUIIATEIIHHOCTb.

[leppuonnuecknit 3akoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
snementoB  J.M. MenneneeBa. CBsi3p  NEPHOJUYECKOTO  3aKOHA U
[lepronnyeckoil CUCTEMBI XMMUYECKHUX SJIEMEHTOB C COBPEMEHHOM TEOpHEH
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHSI CBOMCTB XHMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB MO TPYyIIaM U
nepuoaam. 3HaueHue nepuoanueckoro 3akona JI.M. Menneneena.

XumMu4ecKass CBA3b. BHIBI XMMHYECKOW CBSI3M: KOBAJIECHTHAs, WOHHAs,
MeTayundeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIA U
JOHOPHO-AKLIENTOPHBIN. DHEPrus U JJINHA CBA3U. [ 10JISIpHOCTB, HANIPaBIEHHOCTH
Y HaChIIA€MOCTh KOBAJIEHTHOU CBsi3U. KpaTHbie cBsizu. Bomopoanas cBs3b.
MeXMONEKyYIIIpHbIE B3AUMOCUCTBHS.



BaneHTHOCTh M BaJE€HTHBIE BO3MOKHOCTHM aTOMOB. CBSI3b JJIEKTPOHHOM
CTPYKTYpbl MOJIEKYJI C HMX TEOMETPUUYECKMM CTpPOCHHEM (Ha TMpUMepe
COCIMHEHUH JIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBneHne O KOMIUIEKCHBIX coeauHEHHsX. COCTaB KOMILIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTellb,  JIMTAHJABL.  3HAYEHHE  KOMIUIEKCHBIX
coequHeHun. [IoHATHE O KOOPAWHAIMOHHON XUMUH.

BemectBa MOJEKYJIApHOTO Y HEMOJEKYJISIPHOTO CTPOCHUA. THIBI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[TonsTue o gucnepcHeix cuctemax. Mictuaneie pactBopsl. [IpeacraBienue
0 KOJUIOMJHBIX pacTtBopax. CrocoObl BBIpaXKEHUs KOHIICHTPAIIMU PAaCTBOPOB:
MaccoBas JI0J1s1 BEIIECTBAa B PaCTBOpE, MOJIsipHAs KOHLEHTpauus. HackleHHubie
Y HEHACBIIIEHHbIC PACTBOPHI, PACTBOPUMOCTh. KpHcTaioruaparsl.

Knaccudpukanus W HOMEHKJIaTypa  HEOPraHMYECKHUX  BEIIECTB.
TpuBuanbHble Ha3BaHUS OTIEIBHBIX MPEJICTABUTENICH HEOPraHMYECKUX
BEIIIECTB.

Knaccuduxanys XuMu4ecKuX peakiinii B HEOPraHUIECKOU U OPraHNIeCKOM
XUMUHU. 3aKOH COXPAHEHUSI MacChl BEIIECTB; 3aKOH COXPAHEHHUSI U IIPEBPAICHUS
DPHEPIrUM TPU XUMUYECKHX peakiusax. TemnmoBbie 3((PEKThl XUMHUECKUX
peakiuii. TepMoXUMHUYECKUE YPABHEHUSI.

CKOpOCTh XMMHYECKOU peaKInuu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PAKTOPOB.
['oMoreHHbI€ U reTeporeHHble peakiuu. Karanus u kataau3aTopsl.

O6patumble ©W HeoOpaTHUMbIC peakIuu. XHMHYECKOE paBHOBECHE.
Koncranta xummuyeckoro paBHOBecus. DakTOpbl, BIUSIONIME HAa IOJIOKEHUE
XUMUYECKOTO paBHOBECHUA: TEMIIEpaTypa, JaBJICHHE U KOHLIEHTPAIUU BELIECTB,
ydyacTByromux B peakuuu. [Ipunuun Jle Hlartense.

OnexTponuTudeckas auccoruanus. CuibHbIE W CIIa0ble SJIEKTPOJIUTHI.
Crenens auccormanuu. Cpena BOJHBIX PAacTBOPOB: KUCJIOTHAsl, HEUTpaibHAas,
uienoyHas. Bonoponnsliii mokaszatens (PH) pactBopa. 'unponus coneit. Peakuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuuu. (CTeneHb OKHUCIICHHUS.
Oxkucnutens W BoccTaHOBUTENb. [Iponecchl OKHUCIEHHSI U BOCCTAHOBIICHUS.
Baxueiime OKMCIUTENN M BOCCTAaHOBUTEIW. MeTod AJIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUMN:
pa3lioKEeHUe TMEepOoKCcHAa BOAOpPOAA B MPUCYTCTBUU KaTaau3aTopa, MOJENU
KPUCTAJTMYECKUX  PEHIETOK, TMPOBEICHUE peaKIuid HOHHOTO OOMeEHa,
OMpeJIeNICHUE CPEeJIbl PACTBOPOB C MOMOIIBI0 UHAMKATOPOB, U3YUEHUE BIUSHUS



pa3IUyYHbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOM peakIMu U TMOJIOKECHHE
XUMHUYECKOTO PaBHOBECHS.

Heopranuuyeckass XuMus.

[Tomoxenne HemeraisioB B llepuoguyueckor CHUCTEME XUMHUYECKHX
sanemenToB /.M. MenzeneeBa u 0COOEHHOCTH CTPOCHUS UX aTOMOB. Pu3nyeckue
CBOMCTBa HEMETAIIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha TpUMEpE KUCIOpOoa, CEepHI,
docdopa u yriaeposa).

Bonopon. Tlonydyenue, ¢puzndeckue 1 XUMUYECKUE CBOMCTBA: PEAKIUH C
MeTajulaMd ¥ HEMETa/UlaMH, BOCCTAHOBHUTEJILHBIE CBOWCTBA. [ UIPHUIBI.
TomnuBHBIE 2JIEMEHTHI.

lNanorensr. Haxoxaenue B mpupoje, CriocoObl moJiydeHus1, puznueckue u
XUMHUYCCKHUEC CBOMCTBA. ["amoreHoBOAOPOIBI. Baxxneiimue
KUCIIOPOJICOZIEp)KAIE  COCNMHEHUs1  rajoreHoB.  JlaGopartopHbie
IIPOMBIIIJICHHBIE CITIOCOOBI MOTyUeHHS TaIoreHoB. [I[puMeHeHue rajloreHoB U UX
COECIMHEHUH.

Kucnopon, o30H. JlabopaTtopHbie U MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
kuciioposa. Pu3nueckue U XMMUYECKHE CBOICTBA U IPUMEHEHHUE KUCIOpOoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B Mpupoje, CHOCOOBbI MOJTy4deHUs, (pusndyeckue u
xumuueckue cBoicTtBa. CepoBomopon, cynbduasl. Oxcun cepoi(1V), okxcun
cepri(VI1). Cepuucras u cepHas KHCJIOTHI U MX coiu. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepbl U €€ COETUHEHUI.

Azor. HaxoxmeHue B Mpupoje, CIOCOOBI IMOJIydeHHs, (U3NYECKHe Hu
XUMHUYECKHE CBOMCTBA. AMMUAK, HUTPUABLI. OKCUJIBI a30Ta. A30TUCTAasi U a30THAs
KACTOTHI U uX conu. OCOOEHHOCTH CBOMCTB a30THOW KHUCIOTHL [IpumeneHue
a30Ta U €ro COeTMHEHUN. A30THBIE YI00pEHHUS.

®docdop. Haxoxnenne B mpupoje, CrocoObl MOMydeHHS, (HU3NUSCKUE U
xumudeckue cBoiictBa. @ochunpt u dochun. Oxcuasl Gochopa, dpochopHas
kucnota u e€ comu. [Ipumenenue docdopa u ero coegumnenuii. dochopHbie
ynoOpeHus.

VYrinepon, HaxoXJaeHWE B TpUpPOJAC. AJUIOTPONHBIE MOAUGDUKAIIH.
Qdu3nueckue U XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yraepona(ll), okcun yraepona(lV), yronsHas kuciora u eé
coni. AKTUBHPOBAHHBIN yroiib, ancopouus. Oymnepensl, TpadeH, yriaepoaHbie
HaHOTpYOKH. [IpuMeHeHre NpoCThIX BEUIECTB, 00Pa30BaHHbBIX YTIEPOJIOM, U €T0
COECIMHEHUN.

Kpemnuii. Haxoxzaenue B npupojie, ciocoObl MoiayyeHus, Guanyeckue u
xumuyeckue corctBa. Okcup kpeMmuus(1V), kpeMHueBas KUCI0Ta, CUITMKATHI.



[Ipumenenne kpemHus U ero coeauHeHud. CTEKIIO, €ro MOJy4eHUEe, BUIBI
CTEKJIA.

ITonoxenne MeraiuioB B llepuognueckon cucreMe  XMUMUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB.
O6mue ¢usmveckue cpoiicTBa MeTasioB. [IpuMeHeHHe MeTamioB B OBITY U
TexHuke. CIiiaBbl METAJIIOB.

DNEeKTPOXUMUUYECKUN psAl HanpsikeHud MeTtawioB. OOmme crnocoObl

NOJIy4YeHUs METaJJIOB: TUIPOMETATYPrus, NUPOMETAILTYPTHUsl,
anekTpoMeramnyprus. Ilonstue o koppo3uu MetayioB. CrocoObl 3alIUThl OT
KOppO3UH.

O6mas xapakrepuctuka metamwioB |A-rpymnmsl [lepuoguyeckoil cucTeMbl
XUMUYECKUX 2JJIeMEHTOB. Hatpuit u kammii: mnonydeHue, (U3MYECKUE U
XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COSTUHECHUM.

O6mmas xapakrepuctuka MetamuioB || A-rpynmnsl [lepuonnueckoi cucTemMsl
XUMUYECKUX JJIEMEHTOB. MarHuii W Kajbllui: ToJIydyeHue, (U3NYecKue Hu
XUMHUYECKHE CBONCTBA, MPUMEHEHHE MPOCTBHIX BEIIECTB M HMX COEIUHCHUM.
XKécTkocTh BOABI U CLIOCOOBI €€ YCTpaHEeHHUSI.

ANIOMUHUI: TOoTydeHue, (Qu3MYecKkue U XUMUYECKHE CBOWCTBA,
NpPUMEHEHHE MPOCTOr0 BEIIECTBA U €ro CoelUHEeHU. AMMOTEpHbIE CBOMCTBA
OKCHJIa ¥ TUAPOKCUA aTIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.

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

du3nYeCcKue U XMMUUYECKHUE CBOMCTBA XpoMa U ero coeAuHeHni. OKCUIbI U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel 1 nuxpomarsl, UX
OKHUCIUTEIbHBIE CBOKCTBA. [lolyueHrne u npuMeHeHne Xpoma.

dusnyeckue M XMMHUYECKHE CBOMCTBA MapraHla MU €ro COCIMHEHHUM.
Baxueitmme coenunenuss wmapranua(ll), mapranua(lV), wmapranuna(VI) wu
mapranua(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBOMCTBA.

dusznueckre 1 XUMHUYECKHE CBOMCTBA JKejle3a B ero coequHeHu. OKCHIBI,
ruapokcuasl u conu xkeneza(ll) uxeneza(lll). [lonydyenne u npumeHeHue xene3a
U €ro CIUIaBOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeIU U €€ coeaquHeHuil. [lomyuenue
Y IPUMEHEHUE MEJU U €€ COCTUHEHU.

Huek: monmydenue, (pu3nUecKue W XUMHYECKHE CBOHCTBA. AMdOTEpHBIC
CBOMCTBAa OKCHJAAa U TUAPOKCHUIA IMHKA, THAPOKCOKOMIUIEKCHI I[MHKA.
[IprMeHeHne NUHKA U €r0 COCTUHEHHUI.

OKCIEpUMEHTAIIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IMPEBpaALCHUM:
M3yueHue o0pa3loB HEMETAUIOB, FropeHue cepsol, hocdopa, xene3a, Maruus B



KUCIIOPOAE, W3YYECHUE KOJUICKIMU «MeTamibsl UM CIjiaBbl», B3aUMOJIECUCTBHUE
IIEJOYHBIX W IIEJTOYHO3EMENbHBIX METAUIOB C BOJOM  (BO3MOXHO
WCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA M Kejle3a C
pacTBOpamMu KHUCIOT W WIEI0YEH, KaUECTBEHHBIE PEAKIIMM HA HEOPTraHUYECKHE
AHUOHBI, KATHOH BOJIOPO/Aa U KATUOHBI METAJJIOB, B3aUMOJIECTBUE TUAPOKCHIOB
QTIOMUHUSL W IIMHKAa C pacTBOpaMHM KHUCJIOT U IIEJIIOYEH, pEeIICHUE
AKCIIEPUMEHTANbHBIX 3aJ1au 1Mo TeMaM «l 'amorens», «Cepa u €€ COeAMHECHUS»,
«A30T u Qochop ¥ ux coeauHEHUs», «MeTabl TIABHBIX MOJATPYII,
«MeTayuibl TOOOYHBIX MOATPYIII.

XUMUS U )KU3Hb.

Ponpr xumum B oOecrmedYeHHM YCTOWYMBOIO Pa3BUTHSA 4YEJIOBEYECTBA.
[TonsTne © Hay4YHbIX METOAAX TMO3HAHUA U METOJOJIOTUM HAYYHOIO
uccienoBanusd. HaydyHnble NpUHIUIIBI OpraHU3alid XUMHUYECKOTO TPOU3BOJICTBA.
[IpombInieHHBIE CIIOCOOBI MOJYYEHHUS Ba)KHEWUIHUX BEIIECTB (Ha MpUMeEpe
POU3BOJICTBA aMMMAaKa, CEPHOW KHUCIOTBI, MeTaHoJsa). [IpombIluIeHHBIC
CriocoObl  TOJYYEHUsS] METaUIOB M CIUTABOB. XHUMHYECKOE 3arps3HEHHUe
OKpyXaromei cpeapl W ero mnocieactsus. Ponb xumum B obecrniedeHUU
HHEPreTUYecKoi 6e30MacHOCTH.

XuMus U 300pOBbe 4enoBeKka. JlekapctBeHHble cpenctBa. lIpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IpenaparoB. Poib XWMuUM B pa3BUTUHU
MEIULINHBI.

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

Kocmernueckue u mapdromepusie cpenctBa. beitoBas xummus. IlpaBuna
0e30MacHOr0 HMCMOJIb30BaHUS IMPENapaToB OBITOBOM XWMHHM B TOBCEIHEBHOU
KU3ZHU.

XHUMUS B CTPOUTENIBCTBE: BAXKHEHMIINE CTPOUTEIIbHBIE MATEPUAIIBI (LIEMEHT,
OCTOH).

XUMHUS B CETbCKOM X03siicTBe. OpraHuecKue U MUHEPATbHBIE YI00PEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHbIE MaTepHabl, KPACKU, CTEKJIO0, KEpaMHUKa.
Marepuansl 1 anekTtpoHuku. HanotexHonoruu.

Pacuérnbie 3anaum.

PacuéTsi: Macchl BemecTBa mim 00bEMa Ta30B IO U3BECTHOMY KOJTHMYECTBY
BEIIECTBA, MAacCe MM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKIMH, €CIIU OJHO M3
BEILIECTB MMEET NMpUMecH, Macchl (00bEéMa, KOJUYECTBA BEIIECTBA) MPOIYKTa
peaKkunM, €ClIM OJHO W3 BEIIECTB JAaHO B BHUJAE PACTBOpPA C OINPEICIEHHON
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM JOJW WU MOJISIPHOM



KOHIICHTpAI[MN BEIIECTBA B PACTBOPE, JOJW BBIXOJA MPOMYKTa PEAKIUU OT
TEOPETUUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanms MeXIpeAMETHBIX CBsI3ed TMpU U3y4yeHUW oOuieil u
HEOpraHWYEeCKOW XuMuH B 11 Kitacce oCylIecTBIIeTCS Yepe3 UCII0Ih30BaHUE KakK
00ITUX €CTECTBEHHO-HAYYHBIX MIOHATHH, TAK U IIOHATHHN, IIPUHATHIX B OTACIBHBIX
MpeaMeTax eCTECTBEHHO-HAYUYHOIO IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IIOHATHUS: SBJICHUE, HAY4YHBIA (aKT,
TUIOTe3a, TECOPHUs, 3aKOH, aHAIW3, CHHTE3, KJIACCH(PUKAIUS, MEPUOIUIHOCTD,
HaOJII0/IeHNEe, U3MEPEHUE, SKCIIEPUMEHT, MOJIE/b, MOJICIIMPOBAHHUE.

duznka: maTepusi, MUKPOMHD, MaKpPOMHp, aToOM, OJJICKTPOH, IPOTOH,
HEHUTPOH, WOH, W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJIA, JSHEPreTUYCCKUN
YPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, UACATbHBIN
ra3, (PU3MYCCKUE BEIIMYMHBI, CIMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHS, Macca.

buonorusi: kierka, opraHusMm, 3KOcucTeMa, Owocdepa, MeTaboIH3M,
MaKpO- U MHKDPOJJICMEHTBI, OCIIKH, KHPbI, YIICBOAbI, HYKIICHHOBBIC KHCIIOTBI,
(bepMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U IMMOTOK SHEPTUHU B IKOCUCTEMAX.

I'eorpadus: MuHEpanbl, TOpPHBIE TMOPOJBI, IOJE3HBICE HCKOIaeMbIe,
TOTUTMBO, PECYPCHI.

TexHoJIOrHS: XUMHUYECKast MIPOMBIIIJICHHOCTb, MeTaJuTyprus,
CTPOUTEIIBHBIC MaTepHuajbl, CEIbCKOXO03SHCTBEHHOE IMPOU3BOJICTBO, IHINECBAs
IIPOMBIIIJICHHOCTh,  (papmarieBTHUecKass MPOMBIIUICHHOCTh, ITPOU3BOCTBO
KOCMETHYECKHX IIPEnapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEepUAJIOB,
AIICKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMUHOCTHBIE PE3YJIbTATBI

B coOTBeTCTBUU C CHUCTEMHO-IEATENBHOCTHBIM IMOAXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS IMpeaMeTa «XHUMHs» Ha YPOBHE CPEAHETO
oOmiero 00pa3oBaHMs BBIJEICHBI CIEAYIOLUIME COCTaBISAIONINE: OCO3HAHUE
OoOy4YaroIMUMHCS POCCUUCKON TpaxTaHCKOHW HICHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEICNICHUIO; HATUYHE MOTHUBALIUU
K 00y4YeHHI0; TOTOBHOCTb M CIMOCOOHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCS
OPUHATHIMA B OOIIECTBE TMpaBWJIAMHM W HOpPMaMU TOBEJICHHUS;, HaJIU4Ue
IPABOCO3HAHMS, SKOJOTHYECKON KYyJIbTYpbl; CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pEe3yJbTAaThl OCBOCHHUS IMpeaMeTa «XUMHUS» OTPaKaroT
c(hOpPMHPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IESATEIHHOCTU
oOy4aromuxcs B MPOIecce peaau3aini 00pa3oBaTeIbHON IesTEIHbHOCTH.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS TMpeaMeTa «XUMHUS» OTPaAXKAOT
c(OpPMHUPOBAHHOCTh ONBITA MMO3HABATEIBHOM 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 HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JAEATENIBHOCTH IPU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUN YI€OHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY WU
apryMEHTbI JPYTUX IMPU aHAIU3€ Pa3IMUHbIX BUOB YUeOHOU JIEATEIIbHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

LEHHOCTHOI'O OTHOLIEHHS K HMCTOPUYECKOMY M HAYYHOMY HaCIEIAUIO
OTCUYSCTBEHHON XMMUH;

YBaXEHHUSI K MPOLIECCY TBOPYECTBA B 00JIACTH TEOPUHM U MPAKTUYECKOIO
MPUIOKEHUS] XUMHU, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh pe3yJbTar



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

UHTEpECa M TO03HABATEJIIbHBIX MOTHBOB B MOJYYEHUH U TMOCIEAYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHXKCHHUSIX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIIEHMBATh CUTYyalldd, CBSI3aHHBIE C XUMUYECKUMHU
SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM M C YIETOM OCO3HAHUS TTOCIICACTBUIN
MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPHI 310POBbS:

MOHUMAHUSI IIEHHOCTEW 3J0pOBOTO U 0Oe30macHOTO o0pasza KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 370POBBIO;

coOJIroIcHUsT TpaBmJI 0€30TMacHOTO OOpAIlCHHS C BEIIeCTBAaMU B OBITY,
MOBCEIHEBHOM XU3HU, B TPYAOBOU JI€ATEILHOCTH;

MOHWMAaHUS LEHHOCTU TPaBWI WHIAUBUAYAILHOTO W KOJJIEKTUBHOTO
0€3011acHOT0 MTOBEJICHUSI B CUTYAITUAX, YTPOKAIOIINUX 370POBBIO M KU3HH JTHOJICH;

OCO3HAHUS MMOCTEACTBUN M HEPUITHS BPEAHBIX MPUBBIUEK (YIIOTpeOICHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIIHCKON
NEATENIbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W JpPYrux BHIAX
JeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE YyYacTHE€ B PEIICHWM TMPAKTUYECKUX 3a7ad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

HMHTEpECa K MPaKTHICCKOMY H3yUCHHIO MPOo(eccuii pa3IMaHOro Pojia, B TOM
YHUCJIe Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUN 110 XUMUHU;

YBOKECHUS K TPYY, JIOASM TpyAa U pe3yJibTaTaM TPYA0BOM JIeSITEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUIYAJIBHOM TpaeKTOpHUHU
obOpa3oBanus, Oyaymield mpodeccuu U peaau3anii COOCTBEHHBIX JKM3HCHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CLIOCOOHOCTEH K XUMUH, HHTEPECOB
1 MOTpeOHOCTEM 00I111eCTBA;

6) PK0JIOrM4eCcKOro BOCIIMTAHMS:



AKOJIOTHUYECKHU 11e71eCO00pa3HOr0 OTHOIICHUSI K MPUPOAEC KaK UCTOUHHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMaHUsI TJIO0ATBFHOTO XapaKTepa AKOJOTHUECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIbHON CpEIbl;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIB30BaHUS JIOCTUKEHUU XUMHH IS
pelIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTNOIB30BaAHNUS;

AKTUBHOI'O HENPUATUA JECUCTBUH, NPUHOCAIIMX Bped OKPYKAIOIIEH
IPUPOJTHOMN cpejie, YMEHUSI TPOTrHO3UPOBATH HEOJATONPUSTHBIC YKOJIOTUUECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HaJUYUsS  PAa3BUTOTO  OKOJOTMYECKOTO  MBIIUICHHS, OSKOJOTHYECKOM
KyJbTYpbI, OIbITA JEATCIBHOCTH JKOJOTUYECKOW HAIpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThLCSI UMHU B TIO3HABATEJILHOM, KOMMYHUKATUBHOW U COIMATIBLHOM
MpaKkTUKE, CHOCOOHOCTH W YMEHHUS AaKTHUBHO TMPOTHUBOCTOSATH HJICOJIOTHUU
xemo(poouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIIECTBEHHOMN MPAKTHKH;

MOHUMaHUs CHeUUKA XUMHUU KaK HayKH, OCO3HaHMs €€ poJin B
dbopMuUpPOBaHUY PAIMOHAIBLHOTO HAYYHOTO MBIIIUICHUS, CO3JaHUU IIEIOCTHOTO
peACTaBICHUs 00 OKpYKAIOIeM MUpPE KaK O €IMHCTBE MPUPOJIBI M YEIOBEKA, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU MPOOJIeM COXpaHCHUS
MIPUPOJTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHH [IJI1 COBPEMEHHOM
UBWIM3AIMUA: B €€ TYMaHUCTHUYECKOW HAIpaBICHHOCTH W BaXKHOM pOJU B
CO3JIJaHUM HOBOW 0a3bl MaTEepUATBHOM KYJIBTYPhl, B PEIICHUH TJIOOATBHBIX
mpo0JieM YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTHUSCKOM,
MUIIEBOM W DKOJOTHYECKOW O€30MacHOCTH, B PAa3BUTHH  MEIUIIMHEI,
00€eCIeueHNH YCIOBUM YCIICITHOTO TPYyIa M AKOJIOTHYECKU KOM(OPTHOM KU3HU
Ka)KJI0ro 4icHa oOIIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: MOHUMAHHUS CYLUIHOCTH METOI0B
MO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIIOIh30BaTh
MOJTy9aeMble 3HAHUS JIJISl aHAM3a U OOBSICHEHUS SBICHUN OKPYKAIOIIEr0 MUPa
U TPOUCXOASAIIUMX B HEM U3MEHEHUW, yMEHHUA JeaTh OOOCHOBAHHBIE
3aKJTFOYCHUS HA OCHOBE HAYYHBIX (D)AaKTOB M HMMEIOMIMXCS JTaHHBIX C IEJBIO
MOJIyYEHHUS IOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIB30BaTh XWMHUYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOM AesTEIbHOCTH;



TOTOBHOCTH UM CIIOCOOHOCTH K HEMPEPBHIBHOMY 0Opa3oBaHHWIO U
caM000pa30BaHWIO0, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWH 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TPy/ia B pa3iuuHbIX chepax npodhecCuoHAIBHOM
JESATEITHPHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe Pe3yIbTaThl OCBOCHHUS MPOTPAMMBI 110 XUMUHU Ha YPOBHE
CpeaHero o01ero 06pa3oBaHus BKIIOYAOT:

3HaYMMBbIe i1 (POPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXTUCIUTUIMHAPHBIE (MeXTpeIMETHBIE) oO1ieHayYHbIe TTOHATHS,
OTpaXKarIIue IEJOCTHOCTh HAYYHOW KapTHHBI MHpPa U CIEHU(PUKY METOJIOB
MO3HAHMS, WCIOJBb3YeMbIX B €CTECTBEHHBIX HayKax (Marepus, BeIECTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBbIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJEeOBaHWE, HAOJIOJCHUE, H3MEpPCHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpPCAIbHbIC y4eOHbIC JIEHCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHMKATUBHBIC,  PETyJATHUBHBIE), oOecreunBaronme GoOpMUpPOBAHUE
(G YHKIIMOHAIBHOM TPAMOTHOCTH Y COITMATLHON KOMIIETEHIIUUA 00YyYarOIINXCS;

CIIOCOOHOCTD oOyyJarommuxcs HCIIOJIb30BaTh OCBOECHHBIE
MEXTUCIUTUIMHAPHBIE, MUPOBO33PEHUYECCKIE 3HAHHS U YHUBEPCAIbHBIC YICOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTUKE.

MeTtanpeaMeTHbIE PE3yJbTaThl OTPA’KalOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TI03HABaTCIbHBIMH, KOMMYHUKATUBHBIMH M  PETYJISITUBHBIMU
JICUCTBUSMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YyYeOHbIe eiicTBUSA

1) 6a30Bble JJOrMYecKHe AeiiCTBHS:

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

ONPENIENIATh LEIN JCSITEIbHOCTH, 3aJlaBasi MapamMeTpbl U KPUTEPUU HX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C IIOCTaBICHHBIMHU
LEJISIMU;

WCMOJIb30BAaTh MPU OCBOCHWH 3HAHUU MPUEMBI JIOTUYECKOIO MBIIUICHUSA:
BBIICJISITh XapaKTEPHbIC MPU3HAKU MOHSATHUN W YCTAaHABIMBATh UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 1J11 OOBICHEHUSI OTACIbHBIX (PAKTOB
U SIBJICHUM;



BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KIacCU(UKAIUM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY HW3Yy4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCYXJeHUs (MHIYKTHUBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUH), BBISBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B pacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSTH B POLIECCE TO3HAHUSA UCTIOJIb3YEMbIE B XUMUU CUMBOIUYECKHUE
(3HaKoBbIE) MOJIeNM, TPeoOpa3oBbBIBaTh MOJEIBHBIC TPEJICTABICHUS —
XUMUYECKUN 3HaK (CHUMBOJ) JJIEMEHTa, XuUMuueckas ¢Gopmylia, ypaBHEHUE
XUMUYECKOW PpEaKIMu — TPU PEIICHUH Yy4eOHBIX TIO3HABATEIbHBIX U
MPaKTUYECKUX 3aJlay, MPUMEHATh Ha3BAaHHBIC MOJICJIbHBIE MPEIACTABICHUS IS
BBISIBJICHUSI XAPAKTEPHBIX MPU3HAKOB HM3YYaE€MbIX BEIIECTB M XUMHUUYECKHUX
pEaKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOTO MO3HAHUS BEUIECTB U XUMHUYECKUX
peaKiuu;

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

BJIAJETh HABBIKAMH CAaMOCTOSITEJIbHOIO IUIAHUPOBAHUS U IPOBEICHUS
YUYEHUYECKUX IKCTIEPUMEHTOB, COBEPIIIEHCTBOBATH YMEHHUSI HA0II01aTh 32 XOI0M
IpoIecca, CAMOCTOSITENIBHO MPOTHO3UPOBATH €Tr0 PE3yNbTat, (HOpMYIHpPOBATH
0000IIeHnsT U  BBIBOJBI  OTHOCUTENBHO  JOCTOBEPHOCTH  PE3YJIbTATOB
MCCJIeIOBAHUSI, COCTABIISATH 000CHOBAaHHBIN OTYET O IPOJICITAHHON paboTe;

NpUOOPETaTh OMBIT YYCHHUUYECKOM WCCIIEeNOBATEIbCKOH M TPOEKTHOMN
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
IIOMCKY METOJIOB PEIIEHUs] IPAKTUYECKUX 3a7ay, MPUMEHEHHIO Pa3IUYHbIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHUKAX WHOOpMaruu (Hay4IHO-
MONYJISIpHAS. JINTEpaTypa XUMHUYECKOrO COJEpkKaHUSA, CIPAaBOYHBIE MOCOOUS,
pecypcel HTepHETa), aHaNTU3UPOBaTh HHPOPMAIIAIO PA3THYHBIX BUIOB U (popm
MPEICTABIEHNUS, KPUTUYECKHU OLICHUBATh eé JOCTOBEPHOCTD 151
HEMPOTUBOPEYNUBOCTb;



(GopMyIHpOBaThH 3alPOCHl U NPUMEHSTh PA3JIMYHbIE METOIbI IPU MOUCKE U
orbope HHpOpMaLUK, HEOOXOAMMOW /Jisi BBINOJHEHHS Y4YeOHBIX 3aaad
OIPEIEIIEHHOTO TUTIA;

OpUOOpPETaTh ONBIT MCHOIB30BaHUS MH(DPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BBIOMpAaTh ONTUMAJIbHYI0 (OpMY TMpPeCTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpEJACTBA Mpu padoTe ¢
XUMHYECKOM WH(pOpMaIMeil: NPUMEHATh MEXIpeAMETHbIe (pu3nyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, POpMYIibl, aOOpEBUATYpPHI, HOMEHKIIATYPY;

HCITIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>K,I[3€MOﬁ TCMBI B XOA€C AHaJIora
U/ W AUCKYCCHH, BBICKA3bIBATb UJICH, (1)OpMy.HI/IpOBaTI> CBOMH IIPCIJIOKCHUA
OTHOCHUTCIIBHO BBIITOJIHCHU A HpGI[JIO)KCHHOﬁ 3aJa4u,

BBICTYIIATh C MPE3EHTALMEN PE3yJIbTAaTOB IT03HABATEILHON JESITEIBHOCTH,
IIOJIyYCHHBIX CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMU IIpU
BBITIOJTHEHUU  XUMHUYECKOTO OKCIEPUMEHTa, MPAKTHYECKOW paboThl 1O
MCCJIEIOBAHUIO CBOMCTB U3YYaeMBbIX BEIIECTB, pEATH3aMU y4eOHOTO MTPOCKTA, U
(dbopMynHpOBaTH BBHIBOJABI MO pe3yjIbTaTaM MPOBEAEHHBIX UCCIENOBAHUN MyTEM
COTJIaCOBAHMS TIO3UINH B X0J1e 00CYK/IEHUSI 1 0OMEHA MHEHUSMU.

PeryisiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE 1eHCTBHS:

CaMOCTOSITENBHO IUIAHUPOBATh U OCYLIECTBJISATH CBOK MO3HABATEIIBHYIO
NEATENbHOCTD, OINpEeaeNsas €€ Lenu M 3aJadd, KOHTPOJUPOBATh U MO MEpPE
HEOOXOIMMOCTH KOPPEKTHUPOBATH TMpEIaraéMblii aJIrOpUTM JEHCTBUU TIPH
BBITIOJTHEHUN YYE€OHBIX W HCCIEIOBATEIIbCKUX 3a7ad, BBHIOMpaTh HamOoisee
¢ exTuBHBIN cOCO0 WX pPEmIeHUs ¢ Y4E€TOM TOJNYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIHUAX;

OCYIICCTBILATE CAMOKOHTPOJIb ACATCIBHOCTH Ha OCHOBC CaMOaHa/IM3a H
CaMOOLCHKHM.



INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHBIE pe3yabTaThIl OCBOCHHS MPOTPAaMMBI TI0 XHMHUHA Ha
yriayoJIEHHOM YpOBHE Ha YpPOBHE CpEJHEro oOIero oOpa3oBaHUS BKJIHOYAIOT
cnenupuyecKue s yaeOHOTo peaMeTa « XUMUs» HaydHbIC 3HAHHS, YMCHUS U
CIOCOOBI JICHCTBHUI TTO OCBOCHHIO, MHTEPIIPETAIIMHA M TTPEOOPA30BAHUIO 3HAHHMA,
BUJIBI JCATEIBHOCTH T10 TMOJIYYCHHIO HOBOTO 3HAHUS M NMPUMCHCHUIO 3HAHWUU B
Pa3TUYHBIX YICOHBIX CUTYAIHsIX, a TAK)KE B PECATbHBIX KU3HCHHBIX CUTYAIUAX,
CBSA3aHHBIX C XHMMHEH. B mporpamMme 1o XUMHH TPEAMETHBIC PE3YJIbTaTh
NPEICTABJICHBI 110 TOJIaM U3YUYCHHUS.

10 KITIACC

[IpenmeTHbIe pe3ynabTaThl OCBOCHHUS Kypca «OpraHuyeckas XuUMHSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O MECTE U 3HAUYCHHHM OPTaHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ POJu B 00ECIICUCHUH YCTONIMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUH MPOOJIEM IKOJIOTMYECKOM, SHEPreTUUECKOM
U THUIEBONM O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3[aHUU HOBBIX
MaTEpHUAJIOB, HOBBIX HMCTOYHHUKOB JHEPruU, B OOECMEYEHUH palMOHAIBHOTO
IPUPOIOIIONIH30BaHUSA, B (DOPMUPOBAHUM MHUPOBO33PEHUSA U OOIIEH KyIbTYphI
YelioBeKa, a TaKKe SKOJOTHUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOI CpEJIE;

BJIQJICHUE CUCTEMOM XHMHWYECKMX 3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOIOJIAralOIINE TMOHATUS — XUMHUYECKHM BJIEMEHT, aToM, SApO H
DJIEKTPOHHAss 000JI0YKa aTroma, S-, P-, d-aTOMHbBIE OpOWMTAIHM, OCHOBHOE U
BO30YKAEHHOE COCTOSHHUSI aroMma, THOpHAW3alus aTOMHBIX OpOWTajeH, WOH,
MOJIEKYJa, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb OKHUCICHUS,
XUMHYECKasi CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJISPHBIA 00BEM, yriaepoaHBIN
ckeneT, (yHKUMOHAIBHAS TpYINa, pagukal, CTPYKTYpHbIE  (GOPMYIIbI
(pa3BEpHYTHIE, COKpAIlIEHHBIE, CKEJIETHBIE), H30MEpPHUsl CTPYKTypHas H
MIPOCTPAHCTBEHHAsl (T€OMETpUUEecKasi, ONTUYECKas ), U30MEPbI, TOMOJIOTHUYECKUI
psAZl, TOMOJIOTH, YTJIEBOJAOPOAbI, KUCIOPOA- U a30TCOAEPKAIME OPraHUYECKUE
COEMHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHUs; TEOpUHU, 3aKoHbl (nmepuoaudeckuii 3axoH JI. . Menneneena,
TEOpUsI CTPOCHUS OpraHnvYecKux BemecTts A. M. bytinepoBa, 3aKk0H COXpaHEeHUs
Macchl BEILIECTB, 3a4KOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU MPU XUMUYECKHUX
peaKkIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKU I SI3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUS MPUYMHHOCTH U
CUCTEMHOCTH XHUMHUYECKUX SBJICHUW; TMPEACTABICHUS O MEXaHM3Max



XUMHYECKUX PEAKUUH, TEPMOJIMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX
UX TPOTEKAaHUs, O B3aMMHOM BIIUSHMHM aTOMOB U TPYINI aTOMOB B MOJIEKYJax
(MHIYKTUBHBIA ¥ Me30MepHbId 3dexTs, opueHtantel | u Il pona);
(paKkTONOrMYEeCKUE CBEJICHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUU U 0€30MacCHOM
MCIIOJIb30BAaHUM BAKHEUIINX OPraHUYECKUX BEIECTB B OBITY M MPAKTHUECKOU
NESATENbHOCTH  YeJNOBEeKa, OOIIMX HAy4YHbIX NOPHUHLIMIAX XUMHUYECKOIO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIA, TepepaboTKu HePTH);
c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBIATH XapaKTEepHbIE MPU3HAKUA MOHATHH,
YCTaHABIMBAThH UX B3AUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS IPU
ONMHMCAHUM COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCIMHEHUN;
c(hOpMHUPOBAHHOCTh YMEHHI:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJISi COCTABIICHUSI MOJIEKYJISIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTBHIX, COKpAIIEHHBIX M CKEJIETHBIX) (popMyl
OpraHMYeCKUX BEILECTB;

COCTaBIIATh YPABHEHUSI XUMUYECKUX PEAKIIMI U PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKlUil  MOCPEICTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OallaHca STUX peakIui, peakiuil HMOHHOTOo OoOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAILIEHHBIX NOHHBIX YPAaBHEHUM;

U3rOTaBIMBATh  MOJEIM  MOJIEKYJ  OpPraHUYeCKUX  BEIIECTB  JJIA
WUTFOCTPALMU UX XUMUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHUN: YCTaHaBJIMBATh IPUHAJIEKHOCTh
U3YYEHHBIX OpPraHUYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUIO K
OMpeNeNEHHOMY KJIacCy/TpyIe COEIWHEHMI, JaBaTh WM Ha3BaHUS TIO
cucreMarnueckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC
Ha3BaHUA ISl OTIEJbHBIX MPEICTABUTEIEH OPraHUYECKUX BEIIECTB (ITHUIICH,
alleTWJICH, TOJNYOJ, TJHUIEPHUH, OSTUJICHTJIUKONb, (EeHon, GopMaIbaeru,
aneTaabIeruj, alleToH, MypaBbUHasl KUCIOTa, YKCYCHas KHCIIOTa, CTEapUHOBAs,
OJIEMHOBAs, MAJTBMUTHHOBAS KUCJIOTHI, TJIUIMH, aJJaHWH, MajbTo3a, PPYyKTO3a,
AHWIMH, TUBUHUJI, U30IIPEH, XJIOPOIIPEH, CTUPOI U IPYTHUE);

cOpPMUPOBAHHOCTh YMEHHSI ONPEICNISATh BHUJ XUMUYECKOW CBS3M B
OpraHMYECKUX COEIMHEHMSX (KOBaJEHTHAs M HOHHAas CBA3b, G- U T-CBSA3b,
BOJIOPO/IHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHUSI MPUMEHSTH IOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa misi OOBSACHEHUS 3aBUCUMOCTHU
CBOICTB BELIECTB OT UX COCTABA U CTPOCHMS;

c()OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaThb COCTaB, CTPOCHHE,
du3nYecKue U XUMUYECKHE CBOMCTBA TUIHUYHBIX MPEICTABUTENECH pa3IMUHbIX
KJIACCOB ~ OPraHWYEeCKHX BEIIECTB: aJKAHOB, I[MKIOAJKAHOB, aJIKEHOB,



AJKAJIMEHOB, AJIKUHOB, aPOMAaTHUYECKUX YTJIE€BOJIOPOAOB, CIIUPTOB, alIbJIETHU/IOB,
KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXHBIX 3(QUPOB, KHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, yIieBOJ0B (MOHO-, IH- U
MOJINCAaXapyuioB), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAY HUMHU
YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUA C HCMIOJb30BAHUEM
CTPYKTYPHBIX (POpPMYIT;

c(hOpMUPOBAHHOCTh yYMEHUS MOATBEPKAaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COCIUHCHU N
OT KPaTHOCTH W THUIA KOBAJEHTHOU CBSI3U (G- U M-CBSI3U), B3AUMHOTO BIIUSHUS
aTOMOB M T'PYIII aTOMOB B MOJIEKYJIaX;

c(hopMUPOBAHHOCTH YMEHUS XapakTepu30BaTh MCTOYHUKH
yIIE€BOJIOPOTHOTO ChIpbsi (HepTh, MPUPOAHBIA Ta3, Yroiib), CHOCOOBI €ro
nepepadboTKH U MPAKTUUECKOEe TPUMEHEHHE TTPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTb BIAJICHUS CUCTEMOW 3HAHUN O €CTECTBECHHO-HAYYHBIX
MeToAaX NMO3HAHUS — HAOJII0ICHUH, U3MEPEHHUH, MOJICTUPOBAHNH, SKCTIEPUMEHTE
(pealbHOM U MBICJIEHHOM ) U YMEHUS MPUMEHSTh OTU 3HAHUS,

chOpMHPOBAHHOCT, ~ YMEHHUS  MPUMEHSATH  OCHOBHBIE  OIEpaluu
MBICIIUTEILHON JESITEIbHOCTH — aHajiu3 M CUHTE3, CpaBHEHHEe, 0000IIeHwue,
CUCTEMATH3AaLINIO, BBISIBIIEHUE IPUYNHHO-CIIECTBEHHBIX CBA3EH — JJI1 U3yUYEHUS
CBOMCTB BEUIECTB U XUMHYECKUX PEAKIIHII;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3AaUMOCBS3h XUMHUECKUX 3HAHU I
C MOHATUAMHU U TMPEICTABICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
11t 00Jiee OCO3HAHHOTO MOHUMAHUS CYIIIHOCTH MaTEpUAIbHOTO €AMHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO0 OPraHWYECKON XUMUU IJII OOBSICHEHUS U
POTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOpPMHUPOBAHHOCTh YMEHHI: TPOBOAUTH PACUETHI MO XUMHUYECKUM
dopMynaMm © ypaBHEHUSM XUMHUYECKHX PEaKIUid C HCIOIb30BAHUEM
bu3mdyeckux BelMMUMH (Macca, O0O0BEM Ta30B, KOJHWYECTBO BEIIECTBA),
XapakTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACUYETBl IO
HaX0XJICHUIO0 XUMUYECKON (pOPMYJIbI BEIIECTBA 10 U3BECTHBIM MACCOBBIM J0JISIM
XUMUYECKUX DJIIEMEHTOB, MPOAYKTAM CrOpaHus, IJIOTHOCTA Ta3000pa3HbIX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHH: MPOTHO3WPOBATh, AaHAIM3UPOBATH U
OLICHUBATh C MO3UIIMI IKOJIOTHYECKON 0€30MaCHOCTU MOCIEACTBUSA OBITOBOU U
MPOU3BOJICTBEHHON JIESITEIbHOCTU YEJIOBEKa, CBSA3aHHOM C TmepepadoTKoit
BEIIECTB, MCIIOIb30BaTh ITOJIYYECHHBIE 3HAHUS [ NPUHATHS TPAMOTHBIX
pelieHuid npooJieM B CUTyalUsAX, CBSI3aHHBIX C XUMUEH;



c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO TNIAHUPOBATH U TIPOBOJIUTH
XUMUYECKUN SKCHEPUMEHT (MOJyYeHUE U U3YUYEHUE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIMH YIJIEBOJOPOJOB pPa3IUYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIIUX OPTaHUUYECKUX BEIIECTB, PEIICHHE YKCIIEPUMEHTATBHBIX
3a/1a4 MO PACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOJICHUEM IMPaBUII
Oe3omacHOro oOpalleHHs] C BEIEeCTBAMU M JIaDOpaTOPHBIM 00OPYTOBAaHUEM,
dbopmynupoBaTh IIedb HCCIEIOBaHMS, MPEACTABIAThH B Pa3IUYHON (dopme
pe3yIabTaThl IKCIIEPUMEHTA, aHATTU3UPOBATH ¢ OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHHUIA:

co0JI01aTh MpaBuUiIa YKOJIOTHYECKH 11€JIECO00PA3HOT0 MOBEACHUS B OBITY U
TPYJIOBOM JEATEILHOCTU B IEJISIX COXPAHEHUSI CBOETO 3JI0POBBS, OKPYKarOIeh
IPUPOTHOM CPebl U TOCTUKEHUS €€ YCTOWYUBOTO Pa3BUTHUS;

OCO3HABaTh OMACHOCTh TOKCHMYECKOT'O JCHCTBUS HA >KUBBIC OPTaHWU3MBI
OTIPe/ICIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbIci nokasateins [1JIK;

aHAJM3UPOBATH 11€7I€CO00Pa3HOCTh TPUMEHEHHUSI OPTAaHUYECKUX BEIIECTB B
POMBIIIJIEHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBJIATH IICJICHANIPABICHHBINA IOWUCK
XUMUYECKOW HMH(pOpMAIMA B Pa3IMYHBIX HMCTOYHUKAX (HayyHas W y4eOHO-
Hay4Has JUTepaTypa, CpeacTBa MaccoBoi mHpopmanuu, HTEpHET U Ipyrue),
KPUTHUUYECKH aHAIM3UPOBATh XMMUYECKYIO HH(pOpMaIuio, iepepadaTriBaTh €€ 1
UCITIOJIH30BaTh B COOTBETCTBHUH C TIOCTABJICHHON y4eOHOM 3a1a4ei.

11 KJIACC

[IpenmeTHble pe3yabTaThl OCBOCHUS Kypca «OOmmias u HeopraHudyeckas
XUMUS» OTPAKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM CIMHCTBE MHDA,
3aKOHOMEPHOCTSX M TMO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O MECTE W 3HAYCHUHU
XUMHUH B CHCTEME €CTECTBEHHBIX HAyK U €€ pOJu B 00CCIICUCHUH YCTOHIMBOTO
Pa3BUTHs, B PEIICHUH MPOOJIEM KOJIOTHUUECKOM, IHEPTreTUIECKON U MHUIIEBOM
0€301acHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3/IaHMH HOBBIX MAaTEPHATIOB, HOBBIX
HWCTOYHHUKOB SHEPryU, B 00ECIICYEHUH PAllMOHATIBLHOIO MIPHUPOAOTOIBL30BaHMS, B
(GbopMUPOBAaHUY MHUPOBO33PCHHUS M OOIICH KyJbTyphl 4YEIOBEKa, a TaKKe
9KOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO M MPUPOTHOU
cpene;

BJIQJICHUE CHUCTEMOM XUMHYECKHX 3HAHUW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAralIIMe TOHATHA — XHUMHUYECKHH JJEMEHT, aToM, SApO aToma,
M30TOIIBI, JIEKTPOHHAs 000JI0YKa aTOMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE
1 BO30YXJIEHHOE COCTOSIHHMS aToMma, TMOpUIM3aIis aTOMHBIX OpOWTanei, HOH,
MOJIEKYyJIa, BaJICHTHOCTb, DJICKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHCIICHUS,



XUMUYECKasi CBsI3b (KOBaJCHTHAs, WMOHHAs, METAJUIMYECKasi, BOJOPOJHAs),
KpUCTAJTUYECKash pEIIETKa, XUMHUYEeCKash peakius, pacTBOp, AJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJMTHYECKAS IUCCOLMAIUS, CTENEHb JIUCCOIUAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKHUCIUTEIbh, BOCCTAHOBUTENb, TEIJIOBON A(hdeKT
XUMUYECKOW pEaKlHUH, CKOPOCTh XUMHUECKOM peakiuu, XUMHUYECKOe
paBHOBECHE; TECOPUM U 3aKOHBI (TEOPUS IJICKTPOJUTUUECKOM THUCCOLUAIINH,
nepuoanyeckuit 3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUSI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBpAIIEHUS YHEPTUU NIPU XUMUYECKUX PEAKIUAX, 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMUHU, MUPOBO33PEHUECKUE 3HAHMUSI, JIEKAIUE B OCHOBE
MOHUMaHUSI TIPUYUHHOCTH U CUCTEMHOCTH XUMUUYECKUX SIBICHHUI; COBPEMEHHbIC
IPEACTaBICHUS O CTPOCHUHW BEIIECTBA Ha aTOMHOM, MOHHO-MOJICKYJIIPHOM H
HAJMOJICKYJISIPHOM YPOBHSX; TMPEJCTABICHUS O MEXaHU3MaX XHUMHYECKUX
peakiui, TEPMOJUHAMUYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTSAX HX
MPOTEKAHUsI, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JIUCTIIEPCHBIX CUCTEMAX;
(bakToJIOTHYECKHUE CBEJICHUSI O CBOMCTBAaX, COCTaBe, MOJYUYCHUH M OE30MacCHOM
MCIIOJIb30BaHUH BRXKHEUIIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTHYECKOM
NESTENBHOCTH  YeJOBEeKa, OOIMMX HAy4YHBIX NPHUHIMIAX XHMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBJISATH XapaKTEepPHbIE MPU3HAKUA TMOHATHH,
yCTaHABIIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHUS IIPU
OMMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUI;

c(hOpMHUPOBAHHOCTh YMEHUS UCIOIB30BATh XUMUUYECKYIO CUMBOJIUKY JIJIsI
cocTaBlieHHs (QOpMyNI BEIIECTB M ypPAaBHEHMH XUMHUYECKHX PEaKIUi,
cucreMarnueckyro HoMmeHknaTtypy (IUPAC) wu TpuBManbHbIE Ha3BaHUS
OTJIEJIbHBIX BEIIECTB;

chOpPMHUPOBAHHOCTh YMEHHUS OMPENENsITh BAJEHTHOCTh M  CTEIEHBb
OKHUCJICHUS XUMHUYECKUX JJIEMEHTOB B COCAUHEHUSX, BUJ XUMUYECKOW CBS3U
(KoBaJeHTHAs, MOHHAs, METaJUIMYecKas, BOAOPOAHAs), TUIl KPUCTAJUIMYECKON
PEETKH KOHKPETHOT'O BEIIECTRA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBIACHITH 3aBUCUMOCTh CBOWCTB BEIIECTB OT
BHUJIa XUMHUYECKOM CBSI3M W THUIMA KPUCTAIJIMYECKOW PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJEHTHOW CBSI3H;

chOpMHPOBAHHOCTh YMEHHW: KIAacCU(DHUIMPOBATh: HEOPTraHUYECKUE
BEIlIECTBA MO KX COCTaBY, XMMHUYECKHUE PEAKIMU MO Pa3IUYHbIM MpPU3HAKAM
(uMciy M CcoCTaBy pearupymollnX BeEIIeCTB, TEIIOBOMY 3(PQeKTy peaxiuu,
W3MEHEHHUIO CTEMEHEM OKHUCJIEHUS DJIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO



Karaau3aTtopa U JpYrue); CaMOCTOSITENbHO BBHIOMPATh OCHOBAHUS M KPUTEPUU
JUTSL KacCU(UKALIMKM U3yYaeMbIX BEILIECTB U XUMUYECKUX PEaAKIUH;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOAMYECKOr0 3aKOHA
. W. MenneneeBa M IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
O0O0BSCHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIUY;

c(OpMHPOBAHHOCTh YMEHMI: XapaKTE€pU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKUX DJIEMEHTOB II€PBOrO—YETBEPTOrO NEPHOIOB
[Tepuonnueckoin  cucrembl .M. MeHneneeBa, UCHOJNb3ysSd  ITOHSTHS
«OHEPreTUYECKHE YPOBHUY, «IHEPTETUUCCKUE MMOAYPOBHHUY, «S-, P-, 0-aTOMHBIC
opOuTaIN», «OCHOBHOE M BO30YXAEHHOE HPHEPreTUYECKUE COCTOSHUSA aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIE€MEHTOB U UX
coequHeHUM 10 nepuoxaM u rpynmnam llepuoamueckon cucremsr . U.
MenpeneeBa, BaJEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX AJIEKTPOHHBIX 000JIOUEK;

c(hOpMHUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) oOIIME
XUMUYECKHE CBOICTBAa BEIIECTB PA3JIMYHBIX KIJIACCOB, MOJATBEPKIAThH
CYILLIECTBOBAHHUE T'€HETUUYECKOM CBSI3U MEXKJy HEOPraHWYECKHMU BEILIECTBAMU C
IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIX PEAKLMUN IOCPEACTBOM COCTABIIEHUS DJIEKTPOHHOIO
OalaHca 2TUX peakUUi; peakiuii MOHHOro OoOMeHa MyTEM COCTaBIEHUS HX
MOJIHBIX M COKPAIEHHBIX MOHHBIX YpPaBHECHUHW; PEAKUHMM THUIPOJIN3a; PEaKIHN
KOMIUIEKCOOOpa3oBaHus (Ha TMpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHUS);

c(hOpMHUPOBAHHOCTh YMEHHUS OOBACHITH 3aKOHOMEPHOCTU TMPOTEKAHUS
XUMHUYECKUX PEAKIUN C y4ETOM HUX IHEPIETUUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHHsI CKOPOCTHM XHMMYECKOM PEaKUHUH B 3aBUCUMOCTH OT PA3IUYHBIX
(GakTOpoB, a TaKXKe XapakTep CMEIICHHS XUMHUYECKOI'0 PaBHOBECHUS 0]
BIIMSIHMEM BHEIIHKUX Bo3aeicTBuil (mpunuun Jle [llatense);

cOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMHUYECKHE pPEaKIiu,
JeXauye B OCHOBE NMPOMBIIUIEHHOTO IOJIYYEHHUs CEpHOM KHCIIOTBI, aMMHAKa,
o0mre Hay4Hble NPUHLIUIBI XUMHUYECKUX IMPOM3BOJACTB; II€E€CO00Pa3HOCTh
IIPUMEHEHUS] HEOPTAaHUYECKUX BEILIECTB B MPOMBILUIEHHOCTH U B OBITY C TOUYKU
3peHMs] COOTHOLIEHHUS PUCK-TIONb3A;

c(OpMHPOBAHHOCTh BIAJECHUS CHUCTEMON 3HAHMI O METOJaX HAay4yHOTO
MO3HAHUS SIBJIGHUA MNPUPOJBI — HAOJIOIEHHE, W3MEPEHHE, MOJEIUPOBAHUE,
AKCIIEPUMEHT (pealbHbIi W MBICICHHBIN), HCIOJb3YEMBIX B €CTECTBEHHBIX
HAayKax, YMEHUA TPUMEHATh OTU 3HAHUS NOPU  IKCHEPUMEHTAIBHOM



UCCIIEIOBAHUM BEIIECTB U ISl OOBACHEHUSI XUMUYECKUX SBJICHUN, UMEIOIINX
MECTO B MPUPOJIE, TPAKTUUECKON NIESITEIIbHOCTH YelloBeKa M B MOBCEIHEBHOM
KU3HU;

c(hOpMUPOBAHHOCTb YMEHHUSI BBISIBIATH B3AUMOCBS3b XUMUUECKUX 3HAHUIM
C TIOHSATUSMHU W TPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
1151 60JIee OCO3HAHHOTO TTOHUMAHUS MaTepUaIbHOTO €MHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUYETHI: C HCHOJIb30BAHUEM
MOHSITUN «MacCoBasi J0JIs BEIIECTBA B PACTBOPE» M «MOJISIPHASI KOHIICHTPAIUS;
Macchl BeleCTBa Wik 00bEMa rasza 1o u3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE
WM 00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB; TEIIOBOro 3¢ deKTa
peaKIuu; 3HAYCHUsI BOJOPOHOTO MOKA3aTeNsl paCTBOPOB KUCJIOT U IIETOYEH C
W3BECTHON CTEMEHBIO JUCCOIMAlUM;, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
POJIYKTa PEaKIu, €CJIM OHO U3 MCXOIHBIX BEIIECTB JIaHO B BUJIE PACTBOpA C
onpeeIEHHONW MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA WUJIU JJAHO B M30BITKE
(uMeeT mpUMeECH); OJU BBIXOAA MPOAYKTA PEAKIUU; OOBEMHBIX OTHOIIECHUMN
ra3os;

c(hOpMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITENIHLHO TUIAHUPOBATH U MTPOBOJIUTH
XUMHYECKUN  DKCMEPUMEHT (MpOBEACHUE PpEaKIuii HOHHOTO OOMeHa,
MOJTBEPKJICHUE  KAYeCTBEHHOTO  COCTaBa  HEOPraHWYECKUX  BEIECTB,
OTIpeJIeICHHE CPeIbl PACTBOPOB BEILIECTB C MOMOIIBIO UHIUKATOPOB, U3yUYEHUE
BIIMSIHUSL PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKlvu, PelIeHue
AKCIIEPUMEHTATBHBIX 3adad 1o Temam «Metamne»y u  «Hemetamnsi») ¢
coOJIIOICcHUEM  TpaBWJI  OE30MaCHOr0  OOpalleHHuss ¢  BEIIeCTBAMH H
7a0opaTopHeIM  00OpyAoBaHUEeM, (OPMYJIUpPOBAaTH II€db  HCCIICIOBAHMS,
NPEJICTABIISATh B PA3IMYHON opMe pe3yabTaThl IKCIIEPUMEHTA, aHAIU3UPOBAThH
U OLICHUBATh UX IOCTOBEPHOCTH;

chOpMHPOBAHHOCTh ~ YMEHMI: COONIOAaTh MpaBUiia  TOJIb30BAHUS
XUMHYECKOM TIOCYJ0OM W JabopaTOpHBIM 000pyIOBaHHWEM, OOpamIeHUS C
BEI[ECTBAMHU B COOTBETCTBHH C MHCTPYKIIUSIMU TIO BBIMTOJTHEHUIO TA00OPATOPHBIX
XUMHYECKUX OIBITOB, SKOJOTHYECKU IIeIeCOO0OPA3HOTO TIOBEICHUS B OBITY H
TPYJIOBOM JEATEILHOCTU B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOLIEH
MPUPOJIHOM Cpellbl W JOCTHXKEHUSI €€ YCTOMYMBOIO pPa3BUTHUS, OCO3HABATh
OMAacCHOCTh TOKCHMYECKOr0 JEHCTBHUS HAa YKUBbIE OPraHU3Mbl ONpPEAECTIEHHBIX
HEOPraHWYECKHUX BEIIECTB, TIOHUMAs cMbIch nokaszaress [1/1K;

c(hOpMUPOBAHHOCTh YMEHUI: OCYIIECTBIATH II€JICHANIPABICHHBIA IMOUCK
XUMUYECKOW HH(POpMAIMM B PaA3IUYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-
Hay4Hasi TuTepaTypa, cpelicTBa MaccoBoi nHpopmanuu, UutepHer u apyrue),



KPUTUYECKU aHAIU3UPOBATh XUMHUUECKYI0 MH(OpMALIUIO, TepepadaThiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUU C MOCTAaBICHHON y4eOHOM 3a1aueii.
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3.1 Cruptsl. DeHon 11 1 https://m.edsoo.ru/DIESC8B6J



https://m.edsoo.ru/P7N2V3O4M
https://m.edsoo.ru/R7J0I2D2K
https://m.edsoo.ru/T3M9R5L7Q
https://m.edsoo.ru/O8M5C0D7R
https://m.edsoo.ru/O5F9X4H3N
https://m.edsoo.ru/C8X9Q7P7R
https://m.edsoo.ru/D9E8C8B6J

KapOoHunbHBIE COCTUHEHMS:

3.2 anbJeruipl 1 ketoHsl. KapOoHoBBIE 21 https://m.edsoo.ru/FOH8K7A2K
kucinoTel. CroxxHbie 23gupsl. JKupsi

3.3 VYrieBoasl 9 https://m.edsoo.ru/D5R3M3LIA
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 12 https://m.edsoo.ru/E7Q8X8U4S
Hroro mo pazgeny 12
Paszgea S. BoicokomMoJieKyJIsipHbIe COeUHEHUS

5.1 BrIicOKOMOIEKYISAPHBIE COETMHEHUS 6 https://m.edsoo.ru/J6E3P2V3Q
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/F9H8K7A2K
https://m.edsoo.ru/D5R3M3L9A
https://m.edsoo.ru/E7Q8X8U4S
https://m.edsoo.ru/J6E3P2V3Q

11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (PPOBbHIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMa. [lepnoanueckuit
IT
11 SANOM I LiepHOAIIecKas cHeTeMa 9 https://m.edsoo.ru/L4U8E4S7C
XUMHUYeCKnX djeMeHToB J1. 1.
MenneneeBa
.M
1.2 Crpoerne sewmectsa. Muoroobpasue 11 1 https://m.eds00.ru/S8T5V6KS8C
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 19 1 3 https://m.edsoo.ru/O8P9F6R4A
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemerans 31 https://m.edso0.ru/Z5C7K4B6Z
2.2 Mertamb 23 2 https://m.edsoo.ru/S3L2P4M9J
Hroro mo pazgeny 54
Pa3pen 3. Xumus u ;Ku3HL
M . X
3.1 CTOABT TOSHAHIA B XHMHUH. AAMIA 9 https://m.edso0.ru/O9P8S0QIW
1 KU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10
i 102 4 8

I[TPOTPAMME



https://m.edsoo.ru/L4U8E4S7C
https://m.edsoo.ru/S8T5V6K8C
https://m.edsoo.ru/O8P9F6R4A
https://m.edsoo.ru/Z5C7K4B6Z
https://m.edsoo.ru/S3L2P4M9J
https://m.edsoo.ru/O9P8S0Q1W




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
HU3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipeamer u 3HaueHue
OPraHu4eCcKO XUMHH,
MIPEACTABIICHUE O
MHOT000pa3uu OPraHnYecKuX
COeqUHEHNN

https://m.edso00.ru/C9G271V1U

DIIEKTPOHHOE CTPOEHUE
aToma yriiepojaa (OCHOBHOE H
BO30YXIEHHOE COCTOSIHUS).
BasieHTHBIE BO3MOKHOCTH
aToMa yriepo/ja

https://m.edsoo.ru/U5U1S214Y

XuMuyeckas CBs3b B
OpPraHUYECKUX COCAMHECHUSX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3H, CLIOCOOBI
paspbiBa cBsi3ei

https://m.edsoo.ru/O8V9K1Y9U

Teopus cTpoenus
OpPraHUYECKUX COeTMHEHUN
A. M. byrneposa

https://m.edsoo.ru/YOP7N2R2B

Buaer uzomepun:

CTPYKTYypHas,
MIPOCTPaHCTBEHHAS.

https://m.edsoo.ru/F4H4M4M3S



https://m.edsoo.ru/C9G2Z1V1U
https://m.edsoo.ru/U5U1S2I4Y
https://m.edsoo.ru/O8V9K1Y9U
https://m.edsoo.ru/Y0P7N2R2B
https://m.edsoo.ru/F4H4M4M3S

OneKkTpoHHbIE Y3PPEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCMHEHU N

[IpencraBnenue o
KJaccu(uKauu 1
CHCTeMaTHUYeCKast
nomenkiarypa (IUPAC)
OpraHn4e€CKuX BCIICCTB

https://m.edsoo.ru/T1Y4K9M6N

Knaccudukanus peaxiuii B
OPraHN4eCcKO XUMHH

https://m.edsoo.ru/R2R1A5J0I

Cucremarusanusa 1
000011IeHNE 3HAHUH I10 TEME

https://m.edsoo0.ru/D80O3P5Y2G

AnKaHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa U U30MEPHSI,
ANIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJT

https://m.edsoo.ru/X9H6COV4E

10

duzndeckre ¥ XUMHYIECKHUE
CBOMCTBA aJIKAHOB

https://m.edsoo.ru/U0T8M5D2U

11

HaxoxaeHnue ankaHoB B
npupojae. CriocoOsbl
MOJIy4eHUs U IPUMEHEHHUE
AJIKaHOB

https://m.edsoo.ru/Y6L4I8E5]

12

HuknoankaHsl: o011as
¢bopmyna, HOMEHKIaTypa U
U30Mepusi, 0COOEHHOCTH

https://m.edsoo.ru/L3M0Q4G4H



https://m.edsoo.ru/T1Y4K9M6N
https://m.edsoo.ru/R2R1A5J0I
https://m.edsoo.ru/D8O3P5Y2G
https://m.edsoo.ru/X9H6C0V4E
https://m.edsoo.ru/U0T8M5D2U
https://m.edsoo.ru/Y6L4I8E5J
https://m.edsoo.ru/L3M0Q4G4H

CTPOCHHA U XUMHUYCCKUX
CBOWCTB, CITOCOOBI TOTYUSHHS
U IPUMEHEHUE

13

Pemrenne pacy€THbIX 3a1a4
Ha olpesieNIeHUe
MOJIEKYJISIPHOM (OpMYIIbI
OpPraHMYECKOT0 BEIIECTBA I10
MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIIUX B €T0
cocraB. Cucremarnzanus u
0000111eHIE 3HaHUIT 110 TeMe

https://m.eds00.ru/O1T3VIN1X

14

ANKEHBI: TOMOJIOTHYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa, SJIEKTPOHHOE
Y MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIIL.
CTpyKTypHas U IUC-TPaHC-
HM30MEpHsI AIKEHOB

https://m.edso0.ru/Q2Z7Z7Y9R

15

Pu3nyecKknue 1 XMMHUUYECKHE
cBoiicTBa ankeHoB. [IpaBuiio
MapkoBHHKOBA

https://m.edsoo.ru/U4X0H9YS8N

16

Crnioco6bl nostyueHust u
IIPUMEHEHHE AJIKEHOB

https://m.edsoo.ru/E6P4M201M

17

IIpakTtuyeckas pabora Ne 1 o
teme "[lonydenune sTuneHa u
W3Yy4YEHUE ero CBOUCTB"

https://m.edsoo.ru/BOR1IW2X7L



https://m.edsoo.ru/O1T3V1N1X
https://m.edsoo.ru/Q2Z7Z7Y9R
https://m.edsoo.ru/U4X0H9Y8N
https://m.edsoo.ru/E6P4M2O1M
https://m.edsoo.ru/B0R1W2X7L

18

Pewrenne pacy€THbIX 3a1a4
Ha OIIpeCIICHUE
MOJIEKYJISIPHOH (POPMYIIBI
OPraHMYECKOr0 BEIIECTBA

https://m.edsoo.ru/Y5X0S2Q0N

19

ANKaaueHbl: CONpsHKEHHBIE,
M30JIMPOBAHHEIE,
KyMYJIHPOBaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

https://m.edso0.ru/O6L4F3E6O

20

XUMHUYECKUE CBOMCTBA
COTNPSKEHHBIX INEHOB

https://m.edsoo.ru/C1H6S1S3S

21

CriocoOsl nostydeHus u
PUMEHEHHE aJIKaINCHOB

https://m.edsoo.ru/E5Z3G5R1L

22

ANKWHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa, SJIEKTPOHHOE
Y MMPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII,
(bu3uvecKue CBOMCTBA

https://m.edsoo.ru/Z8L0D4R4G

23

XUMHUYECKHE CBOUCTBA
AJIKUHOB

https://m.edsoo.ru/16Z27S6U9I

24

KagecTBeHHbIE peakuy Ha
TPOMHYIO CBSI3b

https://m.edsoo.ru/COW0OY6S6R

25

CriocoObl mostyueHust 1
NPUMEHEHHUE AJIKHHOB

https://m.edso0.ru/L5X7C4G8E



https://m.edsoo.ru/Y5X0S2Q0N
https://m.edsoo.ru/O6L4F3E6O
https://m.edsoo.ru/C1H6S1S3S
https://m.edsoo.ru/E5Z3G5R1L
https://m.edsoo.ru/Z8L0D4R4G
https://m.edsoo.ru/I6Z7S6U9I
https://m.edsoo.ru/C9W0Y6S6R
https://m.edsoo.ru/L5X7C4G8E

26

Pemenue 3agau: pacu€rsl 1o
YPABHEHUIO XUMHYECKON
peakuuu

https://m.edsoo0.ru/C8P57971K

27

Cucremarusanus
0000111IEHE 3HAHUH 10 TEME

https://m.edsoo.ru/O0W4L6H40Q

28

ApEeHbI: TOMOJIOTUYECKUI
psn, obmas hopmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ OeH30J1a U
TOJy0JI1a, UX (PU3HUECKHUE
CBOMCTBA

https://m.edsoo.ru/F3C4B209W

29

XUMHYECKHE CBOUCTBA
aApPEHOB: PEAKITUU 3aMEIICHUS

https://m.edsoo.ru/L7U2L1W8S

30

XuMHdecKre CBOMCcTBa
apEeHOB: PEAKIUU
MIPUCOEANHEHUS, OKUCIICHHE
TOMOJIOroB OeH30J1a

https://m.edsoo.ru/R6U319G8B

31

OCO0EHHOCTH XUMHYECKUX
CBOMCTB CTHUPOJIa

https://m.edso0.ru/S4C5B4V1X

32

Pemenune pacu€rHeix 3amau
Ha OIpeJIeIeHre
MOJIEKYISIpHOH (hOpMYJIbI
OPraHu4eCcKOro BEUIECTBa

https://m.edso0.ru/W4J6S1T4I

33

CriocoObl mostyueHust 1
PUMEHEHHE apEeHOB

https://m.edso0.ru/O0Z5A80Q7R



https://m.edsoo.ru/C8P5Z9Z1K
https://m.edsoo.ru/O0W4L6H4Q
https://m.edsoo.ru/F3C4B2O9W
https://m.edsoo.ru/L7U2L1W8S
https://m.edsoo.ru/R6U3I9G8B
https://m.edsoo.ru/S4C5B4V1X
https://m.edsoo.ru/W4J6S1T4I
https://m.edsoo.ru/O0Z5A8Q7R

34

I'eHeTnueckas CBA3b MEXKIY
pa3IMYHBIMU KJIACCAMU
YTJIEBOAOPOIOB

https://m.edsoo.ru/M3K8G1B9Z

35

Pacuérel o ypaBHEeHUAM
XUMUYECKUX PEAKLUH.
CucremaTtuzanus u
0000111eHIe 3HaHU 110 TeMe

https://m.edsoo.ru/W8T9K7V7B

36

[Ipuponnsii ras. IlomytHeie
He(TAHbIE Ta3bl

https://m.edso0.ru/X3S0V3M5W

37

KamenHnslit yroiss n
MIPOJIYKTHI €0 nepepaboTKu

https://m.edsoo.ru/D5P5N7E2J

38

Hedtp u ciocoOs1 e
nepepabotku. [Ipumenenmne
MPOAYKTOB IepepadboTK
HedtH

https://m.edsoo.ru/J7Z7E7AO0W

39

I'eneTn4eckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YTII€BOIOPOJIOB

https://m.edsoo.ru/\W6W1M4A5R

40

FaJ’IOl"eHOHpOI/ISBOIIHI)IC
YrJIIEBOAOPOAOB: 3JICKTPOHHOC
CTPOCHHC,; pCaKIINH
3aMCIICHUA I'aJIOTCHA

https://m.edsoo.ru/V4X1R2Z7F

41

JleiicTBue mienoueii Ha
rajoreHIpou3BOAHbIE.
Bzaumoneiicteue
JINTaJI0reHaJKaHOB C
MarHueMm u [UHKOM

https://m.edso0.ru/0O8Z9G2K3C



https://m.edsoo.ru/M3K8G1B9Z
https://m.edsoo.ru/W8T9K7V7B
https://m.edsoo.ru/X3S0V3M5W
https://m.edsoo.ru/D5P5N7E2J
https://m.edsoo.ru/J7Z7E7A0W
https://m.edsoo.ru/W6W1M4A5R
https://m.edsoo.ru/V4X1R2Z7F
https://m.edsoo.ru/O8Z9G2K3C

42

Cucremarusanus
00001IeHEe 3HAHUH 110
pazneny "VYrieBomopoasr"

https://m.edsoo.ru/U1J5P9M1]J

43

KonTtposnsHas paboTa 1o teme
"YrneBonoposr”

https://m.edso0.ru/S9Q9Y6G8N

44

[IpenenbHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTHICCKHH
psn, obmas hopmyna,
CTpOEHUE MOJICKYT,
M30MepHsl, HOMCHKIIATYpa,
knaccudukanus, Gpuznueckue
CBOICTBa

https://m.edsoo0.ru/S2E1IN7P2Y

45

XUMHYECKHE CBOUCTBA
MpEeACIIbHBIX OTHOATOMHBIX
CITUPTOB

https://m.edsoo.ru/K8D5Q3H9V

46

CriocoObl OTy4eHHS U
MPUMEHEHHE OTHOATOMHBIX
CIIHPTOB

https://m.edsoo.ru/V8G7P9D8Q

47

[IpocTsie adupsr:
HOMCHKJIATypa U U30MEPHS,
0COOEHHOCTH (PU3HYECKUX U
XHMHYECKHUX CBOMCTB

https://m.edsoo.ru/Z3X6J9E5R

48

MHOT0aTOMHBIE CITUPTHI:
STUJICHIJIMKOJb U TIULEPHH,
ux (puznyeckue u
XMMHYECKHE CBOMCTBA

https://m.edso0.ru/X3Q308G0S



https://m.edsoo.ru/U1J5P9M1J
https://m.edsoo.ru/S9Q9Y6G8N
https://m.edsoo.ru/S2E1N7P2Y
https://m.edsoo.ru/K8D5Q3H9V
https://m.edsoo.ru/V8G7P9D8Q
https://m.edsoo.ru/Z3X6J9E5R
https://m.edsoo.ru/X3Q3O8G0S

49

CriocoObI mosTyueHust 1
MPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/A7U3Y1J9K

50

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(bu3nvecKkne CBONWCTRA.
ToxcuuHOCTH (peHOIIa

https://m.edsoo.ru/D711\W3N9J

51

XUMHYECKHE CBOUCTBA
(dbenona

https://m.edsoo.ru/0O4M5L7U8Z

52

CriocoOsl nostyueHus u
puMeHeHue (eHoia

https://m.edsoo.ru/B4N5S5A6K

53

[IpakTnueckas padora Ne 2.
Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4
o Teme "CrupTel U heHOTBI'

https://m.edsoo.ru/U8J9U9V7J

54

CucreMaTuszanus u
000011IeHrE 3HAHU I10 TEME

https://m.edsoo.ru/NSA0A7030

55

AJIbIeTUIBI 1 KETOHBI:
AJIEKTPOHHOE CTPOCHHUE
KapOOHMIILHOW TPYIIIIBI;
TOMOJIOTUYECKHUE PSIbI,
obmras popmyia, U30MepHUs U
HOMEHKJIaTypa

https://m.edsoo.ru/Z5Y2G5L5C

56

ANbIeruasl 1 KETOHBI:
(u3nueckue cBOICTBa;
peaKIy IPUCOECTUHEHUS

https://m.edsoo.ru/F3A0M2F7J]



https://m.edsoo.ru/A7U3Y1J9K
https://m.edsoo.ru/D7I1W3N9J
https://m.edsoo.ru/O4M5L7U8Z
https://m.edsoo.ru/B4N5S5A6K
https://m.edsoo.ru/U8J9U9V7J
https://m.edsoo.ru/N5A0A7O3O
https://m.edsoo.ru/Z5Y2G5L5C
https://m.edsoo.ru/F3A0M2F7J

57

Peaxiuu okucnenus u
KaueCTBEHHBIC PEAKIINH
AIBIETUIOB U KETOHOB

https://m.edsoo0.ru/K8B3L6X0N

58

Crnioco0bI moryyeHus
AJIBJACTUI0B U KETOHOB

https://m.edsoo.ru/N203R1G9P

59

OHOOCHOBHBIE TIPE/ICTbHbBIC
KapOOHOBBIE KUCJIOTHI,
OCOOEHHOCTH CTPOEHHUS UX
MOJIEKYJT

https://m.edso0.ru/Z0H2A2G7T

60

N3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KHCIIOT, UX
(uznueckue cBoicTBa

https://m.edsoo.ru/F2L3H3N1Y

61

XUMHUYECKUE CBOMCTBA
MpeiebHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/M4X0E3J8N

62

Oco0eHHOCTH CBOMCTB
MYpaBbHUHON KUCIIOTHI.
MHuoroo6pa3ue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/Q6T8NIY6G

63

OCco0EHHOCTH CBOMCTB:
HeTIPEeACIIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu
BBICHIMX KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/19Q3E3E0Z



https://m.edsoo.ru/K8B3L6X0N
https://m.edsoo.ru/N2O3R1G9P
https://m.edsoo.ru/Z0H2A2G7T
https://m.edsoo.ru/F2L3H3N1Y
https://m.edsoo.ru/M4X0E3J8N
https://m.edsoo.ru/Q6T8N9Y6G
https://m.edsoo.ru/I9Q3E3E0Z

64

IToHATHE O IPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/\V201H9Y9K

65

CriocoObI mosTyueHust 1
pUMeHEeHHEe KapOOHOBBIX
KHCIIOT

https://m.edsoo0.ru/F5R1S6X4F

66

CnosxHble 3(upbl:
TOMOJIOTUYECKHUM psJl, oOras
dhopmyna, n3oMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/\VOA7R1B8T

67

dusnueckre 1 XUMHUUECKHE
cBOICTBa 3(hHpoB

https://m.edsoo.ru/FOC1B0OV5S

68

Pemenune pacu€rHbIx 3ama4:
M0 YPaBHEHHUIO XUMHUYECKON
peaxiuu, Ha onpeesieHne
MOJIEKYJIIPHOU (POPMYJIBI
OpPraHMYECcKOro BellecTBa

https://m.edsoo.ru/M901B4B6A

69

[IpakTrueckas padota Ne 3.
Pewrenne
SKCIEPUMEHTAJIBHBIX 3a7a4
o Teme "KapOoHoBbIie
KkucnoThl. CroxHbIe d3QuphI"

https://m.edsoo.ru/N4F7Z805Y

70

XKupsr: crpoeHue,
bu3nvecKue 1 XUMHUECKUE
CBOMCTBa (THAPOIIHU3)

https://m.edsoo.ru/Z9E3Q5T5R

71

Oco0EHHOCTH CBOWCTB
KHUPOB, COJIEPIKAIIUX OCTATKU

https://m.edsoo.ru/W7X3E0AOM



https://m.edsoo.ru/V2O1H9Y9K
https://m.edsoo.ru/F5R1S6X4F
https://m.edsoo.ru/V0A7R1B8T
https://m.edsoo.ru/F0C1B0V5S
https://m.edsoo.ru/M9O1B4B6A
https://m.edsoo.ru/N4F7Z8O5Y
https://m.edsoo.ru/Z9E3Q5T5R
https://m.edsoo.ru/W7X3E0A0M

HEIPEICIIbHBIX JKUPHBIX
KuCIIOT. JKupsl B mpupoie

72

MpbLia Kak COJIA BBICIIUX
KapOOHOBBIX KUCIIOT, HX
Moromiee aercreue. [lonsarue
0 CHHTETHUYECKHX MOFOIIUX
cpencrBax (CMC)

https://m.edsoo.ru/J5G5W5W1W

73

T'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB U
KHUCIIOPOJICOEPKAITUX
OPraHNYeCKUX BEIIECTB

https://m.edsoo.ru/V3J9U6T2S

74

Pacuérel o ypaBHEHUSIM
XUMHUYECKUX PEaKIni

https://m.edsoo.ru/L7F2C3Z7R

75

CucreMaTuszanus 1
000011IeH1E 3HAHU T10 TEME

https://m.edsoo.ru/V3D1E5I7S

76

OO6mras xapakTepucTuKa
YIJIEBOJIOB U KiIacCH(pUKAIIUS
yIJIEBOJOB (MOHO-, TU- U
MOJIUCaXapHJIbI )

https://m.edsoo.ru/V9D4B4N5A

77

Monocaxapuabl: puznuecKue
CBOMCTBA M HaX0XCHHE B
pHupoie

https://m.edsoo.ru/HOH5B0Q5J]

78

IIpuMeHeHnue rIoKo36I, €€
3HA4YEHUE B
KU3HEEATEIIbHOCTH
Oopranusma

https://m.edsoo.ru/M5WA4E2LON



https://m.edsoo.ru/J5G5W5W1W
https://m.edsoo.ru/V3J9U6T2S
https://m.edsoo.ru/L7F2C3Z7R
https://m.edsoo.ru/V3D1E5I7S
https://m.edsoo.ru/V9D4B4N5A
https://m.edsoo.ru/H0H5B0Q5J
https://m.edsoo.ru/M5W4E2L0N

79

Hucaxapuapl: caxaposa,
MaJIbTO3a U JIAKTO34.
Haxoxnenue B mpupoe u
MIPUMEHEHHE TUCAXaPUJIOB

https://m.edsoo.ru/F8X8V203R

80

[Tonucaxapuasl: ctpoeHue
MaKpOMOJIEKYJI, PU3NYECKHE
M XUMHYECKHE CBOMCTBA,
MpUMEHEHHE

https://m.edsoo.ru/EQR9DON4Y

81

[TonsiTHEe 006 UCKYCCTBEHHBIX
BOJIOKHAX

https://m.edso00.ru/F8G4S202S

82

Pemenue pacueTHbIx 3a1a4
Ha OMNpEJIETICHUE 10U
BBIXOJIa TPOAYKTA PEAKIIUHA OT
TEOPETUYECKH BO3MOKHOTO

https://m.edsoo0.ru/B6YOHOPOX

83

CucreMaTuszanus 1
0000111eHE 3HAHUHN I10
paznmeny

https://m.edso0.ru/13G8I1T5Z

84

KonTtponpHas padoTa o teme
"Kucnopoaconepxaniue
OpPraHu4ecKue coeAMHEHU"

https://m.edsoo.ru/U3H7R611Z

85

AMUHBI: KITaccupuKanus,
CTpOEHUE MOJIEKYI, 001as
bopmyna, uzomepus,
HOMEHKJIAaTypa U GU3HYECKUe
CBOIiCcTBa

https://m.edsoo.ru/X6WO0L4P2C

86

XMUMHYECKHE CBOUCTBA
anudaTuyecKux aMMHOB

https://m.edso0.ru/U707U5M3G



https://m.edsoo.ru/F8X8V2O3R
https://m.edsoo.ru/E9R9D0N4Y
https://m.edsoo.ru/F8G4S2Q2S
https://m.edsoo.ru/B6Y0H0P0X
https://m.edsoo.ru/I3G8I1T5Z
https://m.edsoo.ru/U3H7R6I1Z
https://m.edsoo.ru/X6W0L4P2C
https://m.edsoo.ru/U7O7U5M3G

87

AHWINH: CTpOEHUE aHWINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHWJINHA

https://m.edsoo.ru/H8X5D1J4W

88

CriocoObI mosTyueHust 1
NPUMEHEHHE ATU(PATHUSCKUX
AMHHOB

https://m.edsoo.ru/\V3S6J4P3I

89

AMHWHOKHCIJIOTHI:
HOMEHKJIaTypa U U30MEpHUs,
(uznueckue cBoMCTBA.
OTtnenbHBIE MTPEICTaBUTENN
0-aMHHOKHUCJIOT

https://m.edsoo.ru/EQC3K8G7F

90

XuMHYecKHe CBOMCTBA
AMHHOKHCJIOT, X
OMOJIOrMYEeCKOe 3HAUCHUE
amuHOKHuCIIOT. CHHTE3 U
TUAPOJIN3 TIENITHIOB

https://m.edso0.ru/O310Z8L2Y

91

Benku kak mpupoIHbIC
MOJIUMEPBI; CTPYKTYPBI
0O€EJIKOB

https://m.edsoo.ru/I6F3C9X9Z

92

XUMHUYECKHE CBOUCTBA
OEJIKOB

https://m.edsoo.ru/T9X1A9Y8S

93

AzoTconepxaiue
TETEPOLIMKINYECKUE
coenuHeHus. HykiienHoBble
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouonornyeckas poib

https://m.edso0.ru/02Z9S9H20



https://m.edsoo.ru/H8X5D1J4W
https://m.edsoo.ru/V3S6J4P3I
https://m.edsoo.ru/E9C3K8G7F
https://m.edsoo.ru/O3I0Z8L2Y
https://m.edsoo.ru/I6F3C9X9Z
https://m.edsoo.ru/T9X1A9Y8S
https://m.edsoo.ru/O2Z9S9H2O

94

[Ipaktuyeckas padora Ne 4.
Pemenue

OKCIICPUMCHTAJIbHBIX 3a1a4
o Teme "A3oTcoiepkaiiue
OpraHuYecKue coeaquHeHus"

https://m.edsoo.ru/ASE9USL 9K

95

[IpakTnueckas padbora Ne 5.
Pemenue
IKCIIEPUMEHTAJIbHBIX 337124
no teme "Pacnio3HaBanne
OPraHN4YeCKUX COCTMHEHUN"

https://m.edsoo.ru/P4AN4ASB6L

96

KonTponbHas paborta o teme
"AzoTconepxamiue
OPraHu4YeCcKue CoeAMHEHU"

https://m.edsoo.ru/QON6T3R9J

97

OCHOBHBIE TTOHATUS XUMUH
BBICOKOMOJICKYJISIPHBIX
COEIMHEHUI U METOIbI UX
CUHTE3a —II0JIUMEpHU3aITus U
MOJIMKOHIEHCALIUS

https://m.edsoo.ru/14B1S8Z2E

98

IImactMmaccel. YTunusanus u
nepepaboTKa IIacTuKa

https://m.edsoo.ru/E5F224X9U

99

DnacToMephl: HATypaJbHbII
CUHTETUYECKUE KayUyKH.
Pesuna

https://m.edsoo.ru/1I8A6J0I5U

100

BomoxkHna: HaTypaJIbHEIC,
HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJII/IMepBI
CIICIHUAJIbHOI'O HAa3HAYCHUA

https://m.edsoo.ru/D7L0A8SFSL



https://m.edsoo.ru/A5E9U8L9K
https://m.edsoo.ru/P4N4A8B6L
https://m.edsoo.ru/Q0N6T3R9J
https://m.edsoo.ru/I4B1S8Z2E
https://m.edsoo.ru/E5F2Z4X9U
https://m.edsoo.ru/I8A6J0I5U
https://m.edsoo.ru/D7L0A8F8L

[Ipaktuyeckas padora Ne 6.
Pemenne

101 JKCIIEPUMEHTAJIBHBIX 3a7a4
o teMe "Pacmo3naBanue
IUIACTMACC U BOJIOKOH"

https://m.edso0.ru/Q916R6R8H

O60061enue n
cUCTeMaTH3alus U3y4eHHOTO
102 Marepuaia o Teme
"BricOKOMONIEKYISIpHBIE

coequHeHus"

https://m.edso0.ru/Y8G3H70Q1T

OBIIEE KOJIMYECTBO YACOB
[10 ITTPOI'PAMME

102



https://m.edsoo.ru/Q9I6R6R8H
https://m.edsoo.ru/Y8G3H7Q1T

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Atom. CocTaB aTOMHBIX SITIED.
XUMHYECKHUH DJIEMEHT.
M3oTonsr

https://m.edsoo.ru/B308B6G8I

CrpoeHnue AIIeKTpOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIC
qucia

https://m.edsoo0.ru/H9Z1P9T5J

Knaccudukanus xumMmuaeckux
3JIEMEHTOB (S-, p-, d-, f-
AJIEMEHTHI)

https://m.edsoo.ru/B7U6 U4A9H

Pacnpenenenue anekTpoHOB
10 AaTOMHBIM OPOUTAIAM

https://m.edsoo.ru/T4V4N2S0X

DneKTpOHHbIE KOH(PUTypaIiu
aTOMOB JIEMEHTOB B
OCHOBHOM U BO30YXIEHHOM
COCTOSTHUU

https://m.edsoo.ru/H9O8G5HOP

DneKTpOHHbIE KOH(UTyparuu
HOHOB.
DNEeKTPOOTPULIATEIBHOCTD

https://m.edsoo.ru/W2D7V4R3W

[Iepronnueckuii 3aKOH U
[lepuoanueckas cucrtema
XHUMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/VOB8R3F7D



https://m.edsoo.ru/B3O8B6G8I
https://m.edsoo.ru/H9Z1P9T5J
https://m.edsoo.ru/B7U6U4A9H
https://m.edsoo.ru/T4V4N2S0X
https://m.edsoo.ru/H9O8G5H0P
https://m.edsoo.ru/W2D7V4R3W
https://m.edsoo.ru/V0B8R3F7D

MenneneeBa, CBI3b C
COBPEMEHHOU Teopuen
CTPOECHUSA ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKUX
3JIEMEHTOB ¥ 00pa3yeMbIX UMH
MPOCTHIX M CJIOKHBIX BEIIECTB
TI0 TPyIIaM U Ieproiam

https://m.edsoo0.ru/KOUSH7T6I

Cucremarusanusa 1
000011IeH1E 3HAHU I10 TEME

https://m.edso0.ru/0O6X1C6Z8M

10

Buaer XuMHuaeckoil CBsI3H.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3H.
Bopoponnas cBsi3b.
MexMoneKyIsapHbIe
B3aMOJEHCTBUA

https://m.edso0.ru/0O2Y8A7D5Q

11

BaneHTHOCTD U BalleHTHBIE
BO3MOXHOCTH aTOMOB. CBSI3b
ANIEKTPOHHOU CTPYKTYPHI
MOJIEKYI C UX
r€OMETPHUYECKUM CTPOCHUEM

https://m.edsoo.ru/D4F0X611N

12

Hpe,[[CTaBJ'IeHI/ISI (¢}
KOMIIJICKCHBIX COCAMHCHUAX!
COCTaB U HOMCHKIJIaTypa

https://m.edsoo.ru/M607M5H8Q

13

BemectBa MOJICKYJIAPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUH.

https://m.edsoo.ru/K4V0S1L2D



https://m.edsoo.ru/K0U8H7T6I
https://m.edsoo.ru/O6X1C6Z8M
https://m.edsoo.ru/O2Y8A7D5Q
https://m.edsoo.ru/D4F0X6I1N
https://m.edsoo.ru/M6O7M5H8Q
https://m.edsoo.ru/K4V0S1L2D

THUIIBI KPUCTAININYECKUX
PELIETOK U CBOKCTBA BEILIECTB

14

[TonaTHe 0 AUCTIEPCHBIX
cucremax. [Ipencrasnenue o
KOJUIOUJHBIX pacTBOpax

https://m.edso0.ru/N2Q9T7M2G

15

HctrHHBIE pacTBOPHI:
HACBIIICHHBIE U
HEHACBIIICHHBIE,
PacTBOPHUMOCTb.
Kpucrannoruaparsr

https://m.edsoo.ru/X3D3K4M9L

16

CriocoObl BhIpasKeHUS
KOHIICHTPAIIUU PacTBOPOB

https://m.edso0.ru/X4G0OL8DSE

17

Pemrenue 3amau ¢
WCIO0JIb30BAHNEM TOHATUN
""MaccoBas JI0J1g
pacTBOPEHHOTO BemiecTBa",
"MoJIsipHasi KOHIIeHTpanus"

https://m.edsoo.ru/C1J2X813D

18

Knaccudukanus n
HOMECHKJIaTypa
HEOPraHWYECKUX BCIECTB

https://m.edsoo.ru/O9L5P80O5A

19

Cucremaruzanus u
0000111eH1E 3HAHUU T10 TEME

https://m.edso0.ru/I8Q4Q0K7Q

20

KonTponsnas pabota no
TtemaM "CTpoeHue atoma.
[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
XHUMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/N2T0A3D5Z



https://m.edsoo.ru/N2Q9T7M2G
https://m.edsoo.ru/X3D3K4M9L
https://m.edsoo.ru/X4G0L8D8E
https://m.edsoo.ru/C1J2X8I3D
https://m.edsoo.ru/O9L5P8O5A
https://m.edsoo.ru/I8Q4Q0K7Q
https://m.edsoo.ru/N2T0A3D5Z

Memnneneesa", "Ctpoenue
BemecTBa. MHOTOOOpa3ue
BelecTB"

21

Krnaccudukanus XuMHYECKUX
peaknuii B HEOPraHU4YECKON 1
OpraHUYECKON XUMHH. 3aKOH
COXPAHEHHUS MacChl BEILECTB;
3aKOH COXpaHEeHUS U
MIPEBPALLEHUS SHEPTUU TTPU
XUMHUYECKUX PEAKITUIX

https://m.edsoo.ru/DOL4K6K4I

22

TenoBsie 3¢ dexThI
XUMHUYECKUX PEAKIIUH.
Tepmoxumuyeckue ypaBHEHHs

https://m.edsoo.ru/R5M405T 21

23

Brruucnenus mo ypaBHEHUSIM
XUMHUUYECKUX PEaKIUi 1
TEPMOXUMHUICCKUM
ypaBHEHUSM

https://m.edso0.ru/R3S4J3B9T

24

CKOpOCTh XMMHUYECKOU
peakiuu, e€ 3aBUCUMOCTh OT
pa3auYHbIX (PaKTOPOB.
Karanu3 u xatanuszatopsl

https://m.edsoo.ru/TOY1X8N4H

25

I'oMorennslie u I'STCPOrcHHbIC
pCaKuu

https://m.edsoo.ru/A5Y7R6D5Q

26

IIpakTtuyeckas padora Ne 1 mo
Tteme "BiusHue pa3nnyHbIx
(akTOpOB Ha CKOPOCTh
XUMUYECKOHN peakuuu"

https://m.edsoo.ru/X4ROR8UIM



https://m.edsoo.ru/D0L4K6K4I
https://m.edsoo.ru/R5M4O5T2I
https://m.edsoo.ru/R3S4J3B9T
https://m.edsoo.ru/T0Y1X8N4H
https://m.edsoo.ru/A5Y7R6D5Q
https://m.edsoo.ru/X4R0R8U9M

27

OObpartumebie U HEOOpaTUMBIE
peakunn. XuMHYECKOE
paBHOBeCHE

https://m.edsoo.ru/Y3B3D208J

28

[Ipaktuyeckas padora Ne 2 o
Tteme "BnusiHue pa3nnyHbIX
(akTOpOB Ha MOJIOKEHUE
XMMHUYECKOTO paBHOBecHA"

https://m.edso0.ru/S6D4ANQU4E

29

DNEeKTPOTUTHIECKAs
mucconuanya. CHiIpHBIE U
ci1abble ANIEKTPOJIUTHI.
CreneHb TUCCOIUAITAN

https://m.edsoo.ru/U8L5Z3Y0M

30

HNonHoe npousBeiIeHHe BObI.
Cpena BOAHBIX PaCTBOPOB.
Bonopousiit nokasarens (pH)
pacTBopa

https://m.edsoo.ru/M904WO0K4Y

31

I'maponus coneit. Peakiuu,
MPOTEKAOIIHE B pacTBOPax
AIEKTPOJIUTOB

https://m.edsoo.ru/W6X0F7Q3A

32

[Ipaktuueckast padota Ne 3 o
Teme "XUMHUUYECKUE PEaKIuu B
pacTBOpax IEKTPOJUTOB"

https://m.edsoo.ru/VOY2E9E2B

33

OKHCIIUTEIIFHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUH.
Baxneiiimne okuciIuTenu u
BOCCTaHOBHUTEIH

https://m.edsoo.ru/R2J6X7C00

34

MeTo/1 3IeKTPOHHOTO
(3MeKTOHHO-MOHHOTO0) OanaHca

https://m.edsoo.ru/A6C2R2U20



https://m.edsoo.ru/Y3B3D2O8J
https://m.edsoo.ru/S6D4N9U4E
https://m.edsoo.ru/U8L5Z3Y0M
https://m.edsoo.ru/M9O4W0K4Y
https://m.edsoo.ru/W6X0F7Q3A
https://m.edsoo.ru/V0Y2E9E2B
https://m.edsoo.ru/R2J6X7C0O
https://m.edsoo.ru/A6C2R2U2O

35

DIEKTPOIN3 PaCTBOPOB U
pacIiiaBoB BEIIECTB

https://m.edsoo.ru/O600M4J9J

36

Pewrenne 3aga4 pa3nnyHbIX
THUIIOB

https://m.edsoo.ru/T1A5R5T2U

37

Pemrenne 3aga4 paznuyHbIX
TUIIOB

https://m.edsoo.ru/ESG3P1S1Y

38

CucreMaruzamus u
000011IeH1Ee 3HAHUH I10 TEME
"Xumuueckue peakiuu"

https://m.edsoo.ru/I0P3L519Q

39

KounTponbnas paborta no teme
"Xumuueckue peakiuu"

https://m.edso0.ru/T9S3K8U7P

40

ITonoxkenne HeMETaJIJIOB B
[Tepuonnueckoii cucreme
XUMHUYECKnX djeMeHToB J1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS X aTOMOB.
duznyeckue CBOMCTBA
HEMETAJIOB

https://m.edso0.ru/Q1T9K5G9C

41

AJoTpOInus HeMETaJUIoB (Ha
pUMepe KUCIOPOa, Cephl,
docdopa u yrnepona)

https://m.edsoo.ru/NSU5G9H1H

42

Bonopona: nonyuenue,
(hbM3UYECKHEe U XUMHUYECKUE
ceoiicTBa. ['mapuasl

https://m.edsoo.ru/N2MOT2H6M

43

["anoreHsl: HAXOX/ICHUE B
pUpO/Ie, COCOOBI

https://m.edsoo.ru/J1U1B5I3C



https://m.edsoo.ru/O6O0M4J9J
https://m.edsoo.ru/T1A5R5T2U
https://m.edsoo.ru/E8G3P1S1Y
https://m.edsoo.ru/I0P3L5I9Q
https://m.edsoo.ru/T9S3K8U7P
https://m.edsoo.ru/Q1T9K5G9C
https://m.edsoo.ru/N8U5G9H1H
https://m.edsoo.ru/N2M0T2H6M
https://m.edsoo.ru/J1U1B5I3C

MOJTy4eHus1, PU3NIECKUE U
XMMHUYECKUE CBOWCTBA

44

l'anorenoBoAOpPOBI.
Baxwueiimmne
KHCJIOPOJICOJEPIKAIINE
COCIMHEHUS TAJIOTCHOB

https://m.edsoo0.ru/Z8W3T6R4F

45

JlaGoparopHble U
MIPOMBIIIIJIEHHbIE CIIOCOObI
MOJIy4EHUS TaJIOT€HOB.
[IpuMeHeHue rajJoreHoB U ux
COoeqUHEHNN

https://m.edsoo.ru/X7Z9E2F9H

46

[IpakTnueckas padora Ne 4.
Pemenne skcnepuMeHTATBHBIX
3aza4 no teme "I'ajorexsr"”

https://m.edsoo.ru/KON3C2G2T

47

Kucnopon: naboparopusie u
MIPOMBIIIJICHHBIE CITIOCOOBI
noJydeHus1, GU3ndecKue u
XuMu4deckue cBoiicTa. O30H.
[IpuMeHenue Kucnopoaa u
030Ha

https://m.edsoo.ru/L6U6D7Z27U

48

OKCcHJIBI U TIEPOKCHUIBI

https://m.edsoo.ru/\V7N4COROY

49

Pemenue 3amgau Pa3INIHbIX
THUIIOB

https://m.edsoo.ru/17A9X6N3N

50

Cepa: HaxOXJICHUE B IPUPOJIE,
crocoObl NOJTy4EHus,
(bu3nUecKre 1 XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/H5F2T 1JOE



https://m.edsoo.ru/Z8W3T6R4F
https://m.edsoo.ru/X7Z9E2F9H
https://m.edsoo.ru/K9N3C2G2T
https://m.edsoo.ru/L6U6D7Z7U
https://m.edsoo.ru/V7N4C0R0Y
https://m.edsoo.ru/I7A9X6N3N
https://m.edsoo.ru/H5F2T1J0E

51

CepoBonopos, cyabhuabl

https://m.edso0.ru/X6C009G6R

52

Kucnoponaconepxamme
COEJIMHEHUS CEpBI.
OcoOeHHOCTH CBOWCTB CEPHOM
KHCJIOTBI

https://m.edso00.ru/G4Z24X3P9K

53

[IpakTnueckas padora Ne 5.
Pemenne OKCIICPUMCHTAJIbHBIX
3amau o Teme "Cepa u e
coequHeHus"

https://m.edsoo.ru/N612YOH3N

54

A3OT: HAXO0XJEHUE B IPUPO/IE,
CHOCOObI MOJTY4YEeHHUS,
(bM3UYeCcKre U XUMHUYECKUE
CBOMCTBAa. AMMUAK, HUTPHUIbI

https://m.edsoo.ru/N8DOU7F7B

55

Kucnoponconepxkamnme
COEIMHEHMS a30Ta.
OCOOEHHOCTH CBOMCTB
A30THOM KHCJIOTBI

https://m.edso0.ru/Q5F6D7A3T

56

[IpuMeHeHue a3oTa u ero
coeqUHEHUN. A30THBIE
ynoOpeHus

https://m.edsoo.ru/U7Q1L6M3B

57

docdop: HaxXOKICHNE B
IpUpOJIE, CIOCOOBI
NOJTy4eHHs, PU3NUECKHE U
XMMUYECKHE CBOMCTRA.
®ocounsl u pochun

https://m.edsoo.ru/O6F0F4G6N



https://m.edsoo.ru/X6C0O9G6R
https://m.edsoo.ru/G4Z4X3P9K
https://m.edsoo.ru/N6I2Y0H3N
https://m.edsoo.ru/N8D9U7F7B
https://m.edsoo.ru/Q5F6D7A3T
https://m.edsoo.ru/U7Q1L6M3B
https://m.edsoo.ru/O6F0F4G6N

58

Oxcunsl hocdopa,

(dbocdopcorepxaniue KUCIOTHI.

Conu pochopHO# KUCTOTHI

https://m.edsoo.ru/\W7X8I19R0V

59

[Mpumenenne pocdopa u ero
coequaenuii. @ochopHsie
yaoOpeHust

https://m.edsoo.ru/J7H0J518Y

60

[IpakTueckas padora Ne 6.
Pemenue OKCIICPUMCHTAJIbHBIX
3a7a4 1o teme "A3oT u
dhochop u ux coenuaeHU"

https://m.edsoo.ru/W6K8J3L1M

61

Yraepoa: HaXOXKICHHE B
MIPUPO/IE, AIUTOTPOITHBIE

Mo duKanuu; GU3nIecKue u
XHMHUYECKIE CBOMCTBA,
MIPUMEHCHHE

https://m.edsoo.ru/H2P8Q0X8G

62

Oxkcun yraepona(ll), okcrnn
yraepona(lV), yronsHas
KHUCIIOTa U €€ COJIN

https://m.edsoo.ru/S4B2M3B7D

63

Pemenne 3aJlav pa3JINYHbIX
THUIIOB

https://m.edsoo.ru/E802D5U6T

64

Kpemuuii: Haxox1eHue B
MIPUPO/IE, CIIOCOOBI
nostyueHusi, Guznueckue u
XHUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/L6J2R1H6G

65

Oxcun kpemuns(1V),
KpPEMHHUEBast KHCIIOTa,
CHJTKATBI

https://m.edso0.ru/G1Y3D7Q9L



https://m.edsoo.ru/W7X8I9R0V
https://m.edsoo.ru/J7H0J5I8Y
https://m.edsoo.ru/W6K8J3L1M
https://m.edsoo.ru/H2P8Q0X8G
https://m.edsoo.ru/S4B2M3B7D
https://m.edsoo.ru/E8O2D5U6T
https://m.edsoo.ru/L6J2R1H6G
https://m.edsoo.ru/G1Y3D7Q9L

66

[IpuMeHeHne KpEMHUS U €70
coeaunenuii. CTekIo, ero
MIOJIy4Y€HHUE, BUbI CTEKIA

https://m.edsoo.ru/ESEO0V0Q8H

67

Pewrenne 3ana4 pa3nnyHbIX
THUIIOB

https://m.edso0.ru/B8S614T6I

68

Cucremarusanus u
000011IeH1Ee 3HAHUN I10 TEME
"Hemeramisr"

https://m.edso00.ru/O1M50704P

69

KonTponbHas pabora o teme
"Hemerasner"

https://m.edsoo.ru/B6H3W6P4F

70

AHanu3 pe3ynbTaToB
KOHTPOJILHOU paboThl,
KOPPEKIIUS OITMO0K

https://m.edso0.ru/\V2U1S70Q0K

71

IlonosxeHne METalJIOB B
[Tepuonnueckoii cucreme
XUMHYECKUX DJIEMEHTOB.
OCcoOCHHOCTH CTPOSHUS
AIIEKTPOHHBIX 000JI0UEK
aTOMOB METAJIIOB

https://m.edso0.ru/Q6G613M2H

72

OO6mue ¢puznuecKre CBOMCTBA
MeTayuioB. [IpumeneHue
METaJUIOB B OBITY U TEXHUKE

https://m.edsoo.ru/\W6R4E0G2Y

73

CmnaBsl MetaioB. Kopposus
METaJJIOB

https://m.edso0.ru/Y600U9Q6J

74

Pemenune 3amau Pa3JINIHBIX
THUIIOB

https://m.edsoo.ru/F5Q3U1T7C



https://m.edsoo.ru/E8E0V0Q8H
https://m.edsoo.ru/B8S6I4T6I
https://m.edsoo.ru/O1M5O7O4P
https://m.edsoo.ru/B6H3W6P4F
https://m.edsoo.ru/V2U1S7Q0K
https://m.edsoo.ru/Q6G6I3M2H
https://m.edsoo.ru/W6R4E0G2Y
https://m.edsoo.ru/Y6O0U9Q6J
https://m.edsoo.ru/F5Q3U1T7C

75

DIEKTPOXUMHUYECKUN PSiJT
HaIpsHKEHUHA METaJUIOB.
OOm1re cnocoObl MOTyYeHUs
METaJIOB

https://m.edso0.ru/DOK6S0G5Z

76

OO01as XxapakTepucTUKa
MeTtaioB | A-rpynmsl
[Tepuonnueckoi CUCTEMBI
XMUMHYECKUX DJIEMEHTOB.
Harpwuii n kanuii: mony4yeHue,
(buznueckue 1 XuMu4ecKue
CBOMCTBA, IPUMEHEHNE
MIPOCTHIX BEIIECTB U UX
COEeIUHEHNN

https://m.edsoo.ru/HOP9F1140Q

77

OO6muras xapakTepucTuKa
MeTtaioB || A-rpymms
[Tepuoanueckoit CUCTEMBI
XHMHUYECKUX DJIEMEHTOB.
Maruui 1 KaJbIHii:
nojy4deHue, Gu3ndecKue u
XHMHUYECKHE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX
BEIIECTB U UX COETUHEHUN

https://m.edsoo.ru/V3Y1V9X1Q

78

JXKéctkocTh BOJBI M CIIOCOOBI
€€ yCTpaHEeHHUs

https://m.edso0.ru/I3C8S1B4S

79

ANIOMUHMI: TIOJy4YeHHE,
¢bu3nyeckrue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/E7VV3MOA9C



https://m.edsoo.ru/D0K6S0G5Z
https://m.edsoo.ru/H0P9F1I4Q
https://m.edsoo.ru/V3Y1V9X1Q
https://m.edsoo.ru/I3C8S1B4S
https://m.edsoo.ru/E7V3M0A9C

80

AmdorepHble cBOICTBA
OKCHJIa ¥ THIPOKCHIA
QTIOMUHUS,
THJIPOKCOKOMITIIEKCHI
QTIOMUHUS, UX IPUMEHEHHE

https://m.edsoo.ru/D7F6B3T1W

81

Pemrenue 3aga4 pa3nuyHbIX
TUIIOB

https://m.edso0.ru/S1Z1C6E6C

82

[IpakTnueckas padora Ne 7.

Pemenne SKCIIEPUMCHTAJIbHBIX

3a7a4 o teme "MeTaibl
IJIAaBHBIX ToArpymm"”

https://m.edsoo.ru/U0T5WO0T8W

83

OO01as XxapakTepucTuKa
METAJIJIOB NOOOYHEIX
noarpymnmn (b-rpyrim)
[Tepuoanueckoit CUCTEMBI
XUMHYECKUX DJIEMEHTOB

https://m.edsoo.ru/Y4U1X2L8Y

84

duzndeckne ¥ XUMHYIECKHUE
CBOMCTBA XpoMma u €ro
COCHHHGHHﬁ, X IPUMEHECHUC

https://m.edsoo.ru/P5M6C0Z2L

85

Baxueiinue coenuHeHus
Maprania. [lepmanranar
KaJus, €ro OKUCIUTEIbHBIE
CBOMCTBaA

https://m.edso0.ru/GOV6UBW7K

86

Du3ndecKnue 1 XUMHYECKUE
CBOMCTBA JKEJI€3a U €ro
coenuHenui. Ilomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKeje3a

https://m.edsoo.ru/\WIN7H8X3L



https://m.edsoo.ru/D7F6B3T1W
https://m.edsoo.ru/S1Z1C6E6C
https://m.edsoo.ru/U0T5W0T8W
https://m.edsoo.ru/Y4U1X2L8Y
https://m.edsoo.ru/P5M6C0Z2L
https://m.edsoo.ru/G9V6U6W7K
https://m.edsoo.ru/W9N7H8X3L

87

dusznueckue 1 XUMHUYECKUE
CBOMCTBA MEJIN U €€
COCIMHEHUH, UX IPUMEHECHHUE

https://m.edso0.ru/A206 Y417X

88

duznyeckre 1 XUMHUYIECKHE
CBOIICTBA IIMHKA U €TI0
COEIMHEHUH, X IPUMEHEHHUE.
' apOKCOKOMILIEKCHI IMHKA

https://m.edsoo.ru/X6E7T0B0Q

89

[IpakTnueckas padora Ne 8.
Pemenne skcriepuMeHTaIBHBIX
3a7a4 o teMe "MeTaJuibl
MOOOYHBIX MOATPYHH"

https://m.edsoo.ru/U4Y3B9Z0F

90

Pemenue 3ana4 pa3nmyHbIX
THIIOB

https://m.edsoo.ru/K9E4A6X1K

91

O0o001menue u
CHUCTEMaTH3aIUs U3YICHHOTO
Marepuaia 1o TeMe
"Metanb!"

https://m.edsoo.ru/L9T6K7H6J

92

KonTtponpHas padoTa o teme
"Metamisr"

https://m.edsoo.ru/F7K8J0Z0D

93

AHanus pe3ynbTaToB
KOHTPOJBHOU paboThl,
KOPPEKIHsI OIHO0K

https://m.edso0.ru/V3S3F1T7X

94

Ponp xuMuu B o0ecIieueHuN
YCTOﬁqHBOFO Pa3BUTHA
yenoBedecTBa. IloHsaTue o
HAaYYHBIX MCTOJax
HUCCICOIOBaHUA BEUICCTB

https://m.edso0.ru/X8S913V1H



https://m.edsoo.ru/A2O6Y4I7X
https://m.edsoo.ru/X6E7T0B0Q
https://m.edsoo.ru/U4Y3B9Z0F
https://m.edsoo.ru/K9E4A6X1K
https://m.edsoo.ru/L9T6K7H6J
https://m.edsoo.ru/F7K8J0Z0D
https://m.edsoo.ru/V3S3F1T7X
https://m.edsoo.ru/X8S9I3V1H

95

Hay4anble npuHIUIIBL
OpraHu3alul XUMUYECKOTO
IIPOU3BO/ICTBA.
[IpombInuIeHHBIE CTTOCOOBI
MOJIYYCHHS] BAXKHEUIIINX
BEIIECTB

https://m.edso00.ru/S0Y7D1H7S

96

XUMHUYECKOE 3arpsi3HEHNE
OKpYKarOILIEH CPeJibl U €ro
TIOCJICICTBUS

https://m.edsoo.ru/Y1Z8P4E2H

97

XHMHMS U 30pOBbE YEIOBEKA.
JlexapcTBEHHBIE CpEACTBA

https://m.edsoo.ru/POY9R3L2J

98

Xumus numy. Pojis XuMun B
o0ecrieueHny MUIIEBOI
0€e30MacHOCTH

https://m.edso0.ru/T6S4G1V5U

99

KocMmernueckue n
napdroMepHbIC CPEICTBA.
BriToBas xumus

https://m.edsoo.ru/C7N6Y9IK5K

100

XUMHUS B CTPOUTEIILCTBE.
Baxwueiiine cTpoutesnbHbIE U
KOHCTPYKIIMOHHBIE MaTepUabl

https://m.edsoo.ru/C4Y4W1R9W

101

XUMHUS B CEIbCKOM XO3sIICTBE.
Opranuueckue u
MUHEpaJIbHbIE y100peHus

https://m.edsoo.ru/X0D2Q6M8B

102

Cucrematuzauus u
000011IeHrE 3HAHUU T10 TEME

https://m.edsoo0.ru/O003L3W9S

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102



https://m.edsoo.ru/S0Y7D1H7S
https://m.edsoo.ru/Y1Z8P4E2H
https://m.edsoo.ru/P0Y9R3L2J
https://m.edsoo.ru/T6S4G1V5U
https://m.edsoo.ru/C7N6Y9K5K
https://m.edsoo.ru/C4Y4W1R9W
https://m.edsoo.ru/X0D2Q6M8B
https://m.edsoo.ru/O0O3L3W9S




MPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKJIIOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATHASA (XUMHUYECKHH DJIEMEHT, aToM,
M30TOIbI, DICKTPOHHAs 000J0YKa aroMa, S-, p-, d-dJIEKTPOHHBIC
opOWTamu aTOMOB, OCHOBHOE M BO30YXIEHHOE COCTOSIHHUE aToMma,
WOH, MOJIEKYJla, BaJICHTHOCTB, AJIEKTPOOTPHUIIATEILHOCTD, CTEIIEHb
OKHCIICHHsSI, XUMHUYECKass CBs3b (O- W 7T-CBsI3b, KpaTHBIC CBS3H),
rudpuan3aIys aTOMHBIX OpOUTasell, KpucTalulMueckas peléTka,
MOJb, MOJIIpHAas ~ Macca, MOJSIpHBIM  00BEM,  MoJsipHas
KOHLIEHTpAllMs, pPACTBOPbl (MCTUHHBIC, AMUCIIEPCHBIE CHCTEMBI),
KpUCTAJJIOTUAPATHL, YTIIEPOJHBIN CKeeT, (PyHKIIMOHAIbHAs TPYIIIa,
paaukal,  U30Mepbl, CTPYKTypHas  Qopmyna,  H30Mepus
(cTpykTypHas, reoMeTpuyIecKast (tTc-, TpaHCU30MEpHS),
TOMOJIOTHUECKUN psAJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOI- H
a30TCOJIEprKaIlie COeTMHEHNsI, ONOJIOTMUECKH aKTUBHBIEC BEILIECTBA
(yryieBoJbl, XKUpbI, OEITKK), MOHOMED, MTOJTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KPEKUHT, PU(POPMUHT, THUIIbI
XMUMHYECKUX PeaKuil (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE, IK30- U
SHAOTEPMHUYECKUE, pEaKIUd HOHHOTO OOMEHa, TOMO- H
reTeporeHHple, oOpaTuMble W HeoOpaTUMBbIE),  pPacTBOpD,
ANEKTPOJIUTHI, HEIJEKTPOIUTHI, NEKTPOIUTHYECKAs IUCCOIHAIINS,
CTENeHb JUCCOLUAINH, OKUCINUTEIb, BOCCTAHOBUTEIb, SJCKTPOJIH3,

CKOPOCTb XHMHUYECKOH peakuunn, XUMHUYICCKOC paBHOBeCI/Ie)

1.2

TEOPUU U 3aKOHBI (TEOPUsS XUMUYECKOTO CTPOSHHUS OPTraHUYECKHX
BemectB A.M.  ByriepoBa, Teopus  DIEKTPOJIUTHYECKOU
quccoumanuu, llepmognueckuii 3akon /.M. MenneneeBa, 3akoH
COXpaHEHUS MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK
XUMHHM, MHUPOBO33PEHUECKUE 3HAHUs, JIEKAIIME B  OCHOBE

NOHUMAHUA MMPUIUHHOCTH U CUCTECMHOCTHU XHUMHYCCKHX HBHCHHﬁ,




COBPCMCHHBIC NPCACTABJICHUA O CTPOCHUHU BCUICCTBA HAa ATOMHOM,

MOJIEKYJIIPHOM U HAaJMOJIEKYJISIPHOM YPOBHSX

1.3

MpEaACTaBJICHUA (0) MEXaHU3Max XUMHNYCCKHUX peaKHI/If/'I,
TCPMOJUHAMHUYCCKUX W KHUHCTHUYCCKUX 3aKOHOMCPHOCTAX HX

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAaX

1.4

(hakToJIOTMYECKHEe CBEJCHHS O CBOWMCTBAX, COCTAaBE, MOJyYCHUU U
0€30MacHOM  HCTOJIb30BAHUHM BAKHEUIIUX HEOPraHUYECKUX U
OPraHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKON ICATEIHHOCTU

YCI0BCKa

1.5

oOlIue HayuyHble MNPUHIUIB XUMHYECKOTO IPOM3BOJCTBA (Ha
IIpUMepe NPOU3BOACTBA CEPHOM KHUCIOTHI, aMMHAaKa, METaHOJIA,

nepepaboTku HedTH)

CdopMHpOBaHHOCTH YMEHUI BBISBIISTD:

2.1

XapaKTCPHBIC IIPHU3HAKKM HW B3aWMOCBA3b MH3YYCHHBIX HOH?ITPIfI,
IPUMEHATH COOTBETCTBYIOIIUE MMOHATUA TP OIMMCAHUH CTPOCHUS U
CBOMCTB HCOPraHNM4YCeCKUX HW OPraHndYCCKUX BCIICCTB ©U HUX

NpeBpalieHun

2.2

B3aHMOCBSI3b XUMHAYECKUX 3HAHUI c MOHATUSIMHA u
MPEACTABICHUSIMU JAPYTUX MPEAMETOB Il 0ojiee OCO3HAHHOTO
MOHUMAHUS M OOBSICHEHHS CYINIHOCTH MaTePHUAIBLHOTO €IWHCTBA

Mupa

ChopmupoBaHHOCTH YMEHHUS UCIIOJIB30BATh

3.1

HaMMCHOBAaHUS XUMHWYCCKUX COC,I[I/IHGHI/Iﬁ MCXKAYHApPOOHOI'O0 COKO3a
TGOpCTI/I‘ICCKOﬁ n HpHKﬂaHHOﬁ XUMHUHN U TPHUBHUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCAIIUXCA K HN3YUCHHBIM KJIaCCaM OPraHUYCCKUX U

HCOPraHUYCCKUX COCI[I/IHCHI/Iﬁ

3.2

XUMUYECKYIO CUMBOJIMKY  JUIf COCTaBJICHUS bopmyn
HEOPraHMYECKUX BELIECTB, MOJIEKYISPHBIX W  CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUUECKUX

BCIICCTB

ChopMupOBaHHOCTh YMEHUS KIaCCUPUIIMPOBATH!

4.1

HCOPraHNMYCCKUEC BCUISCTBA, CAMOCTOATCIILHO BLI6I/IpaTL OCHOBAHHA U

KPUTCPpUHN T KJ'IaCCI/I(l)I/IKaI_II/II/I N3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHn4CCKUC BCIIECTBA, CAMOCTOATCIIBHO BLI6I/IpaTL OCHOBaHHA H

KPUTCPpUHN T KJ'IaCCI/I(l)I/IKaLII/II/I HU3Y4aCMbIX XUMHUYCCKUX 00BEKTOB




4.3

0 PA3ITMYHBIM MPH3HAKAM (YHCITY U COCTaBY PEarupyroOIInuX BEIIECTB,
TeroBoMy 3(dekTy peaknuu, M3MEHEHHIO CTEIEHEH OKWCIICHHUS

3JIEMEHTOB, 0OPAaTUMOCTH PEAKIIMU, YIACTHIO KaTaau3aTopa)

ChopMupoBaHHOCTE YMEHHS  XapaKTEPH30BaTh  DIIEKTPOHHOE
CTpO€HUE aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM) U
MOHOB XMMHYECKUX 37eMeHTOB 1 — 4 mepuomnos Ilepuomuyeckoit
cuctembl JI.MI. MeHneneeBa W WX BaJICHTHBIE BO3MO>KHOCTH,
UCTONB3ys  MOHATHA  S-, p-, Od-37IEeKTpOHHBIE  OpOUTAIH,

OHEPTCTUYCCKHUEC YPOBHU

CpopMHUpOBAHHOCTE  YMEHUS  OOBSICHATH  3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XMMHUUYECKHX DJIEMEHTOB U 00pazyeMbIX UMH

COEMHEHUH MO MTEpUOIaM U rpynnam

CpopMHUPOBAHHOCTH YMEHHS COCTABJIATH YPaBHEHHS] XUMHUYECKHX

peakMii ¥ pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaxunﬁ MMoCpEeaACTBOM

COCTaBJICHUSI 3JICKTPOHHOTO OajlaHCca ATUX PeaKIui

7.2

YpaBHEHUS peakIUil pa3IU4HbIX TUIIOB; MOJIHBIE U COKpPALIEHHBIE
ypaBHEHHUs peakUuii HOHHOTO OOMEHa, Y4uThbIBas YCJIOBUS, MpU

KOTOPBIX 3TH PEAKITUU UAYT 0 KOHIIA

7.3

peaxkuuil ruApoIIn3a, peakuuii KOMIJIEKCOO0pa3oBaHus (Ha mpuMepe

TUAPOKCOKOMIIJICKCOB LIMHKA U aJ'II-OMI/IHI/IH)

ChopmupoBaHHOCTH YMEHHUS MTOATBEPIKAATH:

8.1

Ha KOHKPETHBIX IIpUMEpax XapaKTEp 3aBUCHUMOCTHU peaKHHOHHOﬁ
CIIOCOOHOCTHU OPraHu4CCKux COC,I[I/IHGHI/Iﬁ OT KpPaTHOCTU M THIIA
KOBAJICHTHOU CBS3U (G' n T['CBSISI/I), B3aUMMHOI'O BJIHMAHHA aTOMOB U
TpyIin aTOMOB B MOJICKYJIAX, a TAKKE OT ocobeHHoOCTEN peain3annuu

pa3INYHbIX MCXAaHHU3MOB ITPOTCKAHUA peaKuHﬁ

8.2

XapPaKTCPHbIC XUMHUUYCCKUC CBOMCTBa BCIICCTB COOTBECTCTBYHOLIMMHU

OKCIICPUMCHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

C(I)OpMI/IpOBaHHOCTB YMCHHA XapaKTepUu30BaTb COoCTaB )51
Ba)KHEUIIIME CBOMCTBA BCIICCTB, MPUHAJICIKAIIUX K OHpe,Z[eJ'IéHHLIM
KjlacCaM H TIpylIiamM COCIUHEHUI (HpOCTHe BCIICCTBA, OKCHUJIBI,
TUAPOKCUIBI, COJIK; YIJICBOAOPOALI, ITPOCTHIC 3(1)I/IpLI, CIIUPTHI,
(bCHOJ'ILI, aAJIbACTUAbI, KCTOHBI, Kap60HOBBIC KHUCJIOTBI, CJIOXKHBIC

3hUpkL, )KUPBI, YTIIEBO b, aMUHBI, aMUTHOKHCIIOTHI, OSIIKH )




10

ChopMUpOBaHHOCTh YMEHUS MPOBOJUTH PACYETHI 0 XMMHUYECKUM
(dopmynaM U ypaBHEHHUSAM XUMHUYECKUX PEAKIUI C UCII0JIb30BAaHUEM

(U3NIEeCKUX BEITHMYUH:

10.1

Macchl (00bE€Ma, KOJIMYECTBA BEUIECTBA) MPOAYKTa PEAKIUHU, €CIU
OJIHO M3 UCXOJHBIX BELECTB JIaHO B BUJIE PacTBOpA C OINpeAEIEHHON
MacCOBOM J10JIed pacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE

(Mmeet npumecH)

10.2

MaccoBOM MM 0OBbEMHOI 107U, BBIX0/IAa POAYKTa PEAKIIMU

10.3

TETJIOBOTO 3 deKTa peakiiuit

10.4

00BEMHEIX OTHOIIICHHUH T'a30B

10.5

10 HAXOXKJIEHUI0 XUMUYECKOH (DOPMYIIBI BEIIECTBA

11

Bnanenne cucteMoil 3HaHMKA O METOJAX HAYYHOrO TMO3HAHUS
S[B.]'IGHI/II7I HpI/IpOJII)I, I/ICHOJ'II)?)yeMBIX B CCTCCTBCHHBIX HaYI(aX nu
YMeHI/Ie HpI/IMeHSITI) 9T 3HAHUA HpI/I 3KCHepI/IMeHTaJ'H)HOM
HCCIEIOBAHNM BEIISCTB U i1 OOBSICHEHUS XUMHYECKUX SBJICHMI,
HMEIOIIMX MECTO B TMPUPOJC, TMPAKTUUYECKOW JeATEeIbHOCTH

YCIOBCKa U B HOBCG,Z[HGBHOﬁ KU3HHU

12

CdopMupoBaHHOCTh YMEHHS MPUMEHSTH (MCIOIB30BaTh) 3HAHUS O
COCTaBE M CBOMCTBAX BEUIECTB VISl SKCICPHUMEHTAIBHOW MPOBEPKU
THIIOTE3 OTHOCHTEIIHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peaKknuii U MPOTHO3UPOBAHUSI BO3MOXXHOCTEH MX OCYIIECTBIICHUS;
CHCTEMHBIC  XHMHYECKHE  3HaHWUS  JUIA  OOBSCHCHUS U
NPOTHO3UPOBAHUS  SIBJICHHH, WMEIOIIUX ECTECTBEHHOHAYYHYIO
IPUPO.LY; ISl IPUHSTHS TPAMOTHBIX PEILICHUH TIPOOJIEM B CUTYAIIHSIX,

CBSI3aHHBIX C XUMUEH

13

ChopMUpOBaHHOCTb ~ YMEHHS  IUIAHMPOBATh U IPOBOJUTH
XUMUYECKUH SKCHEpUMEHT (IOJlydeHHEe U H3yueHHE CBOMWCTB
HEOPraHMYECKUX U OPraHUYECKHUX BEIECTB, KAUECTBEHHBIE pEAKLIUU
YIJIE€BOJOPOJOB PAa3IMYHBIX KIACCOB M KHUCIOPOICOIEPKAIIUX
OpPraHMYECKUX BEILECTB, PEIIECHUE KCIIEPUMEHTAIBHBIX 3aJad II0
pacro3HaBaHUI0O HEOPraHMYECKMX M OPraHMYeCcKUX BEIECTB) C
coOo/IeHMeM MpaBuil 6€30MacHOTO OOpaleHHs C BELIeCTBaMU U
71a00paTOPHBIM 000pyZ0BaHUEM; dbopmynupoBaTh Henu
UCCIIEIOBAHUS; TPEACTABIATh B Pa3IMYHONH (opMe pe3ynbTaThl

OKCIICPUMCHTA, aHAJIM3UPOBATH U OLCHHUBATD UX JOCTOBCPHOCTDb




14

ChopMHpPOBaHHOCTb YMEHHSI OCYIIECTBISATH IleJICHANIPABICHHBIN
MOUCK XMMHYECKOW HWHGPOPMAIMM B Pa3IMYHBIX HCTOYHHUKAX
(HayyHas W ydeOHO-HAydHas JIUTEpaTypa, CPEINCTBA MacCOBOM
uHpopManumu, cetb IHTEpHET 1 Jpyrue), KpUTUYECKH aHATH3UPOBATh
XUMHUYECKYI0 MH(POPMAIIO, IepepadaTsiBaTh €€ U MCIIOIb30BATh B

COOTBETCTBUU C IIOCTaBJIEHHOW y4eOHOM 3aaueit

15

CchopMHpOBaHHOCTE yYMEHHsI MPOTHO3MPOBATh, AHAJIM3HPOBATH WU
OIICHUBATh MH(POPMAIHIO C TIO3UIIMKA SKOJIOTHYECKON OE30MacHOCTH
MOCJIC/ICTBUN  OBITOBOM U MPOU3BOJCTBEHHON  JEATEIHHOCTH
YeJloBeKa, CBA3aHHOMU C mepepadoTKOM BeliecTs; chOPMUPOBAHHOCTD
YMEHUH 0CO3HABaTh ONACHOCTh BO3JEHCTBUS Ha KUBbIE OPraHU3MbI
OTpe/IeIEHHBIX BEIIECTB, TOHUMAsi CMBICH TOKa3aress NpeAebHON
JOMTYCTUMOW KOHIIGHTpAllli, M TOSICHATh Ha IpPUMEpax CIOCOObI
YMEHBUICHUS U TNPEAOTBPAIICHUS HX BPEIHOIO BO3ACUCTBHS Ha

OpraHusMm 4€JI0BCKa




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 110 XUMHUHN

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

TeopeTnueckue OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHass MoOjJ€lIb  CTPOEHHUS  aTOMa.
Pacnipenienenue 3neKTpOHOB MO HEPreTHYecKM ypoBHAM. Kitaccudukanus
XMUMHMUYECKUX 31€MEHTOB. OCOOEHHOCTH CTPOESHUS SHEPTreTHUECKUX YPOBHEH
aToMoB (S-, p-, d-amementoB). OCHOBHOE W BO30YXIEHHOE COCTOSIHHUS

aTOMOB. DJIEKTPOHHAs KOH(UTYpaIus aroMa. BajgeHTHBIE SJIEKTPOHBI

1.2

[Tepuonnueckas cucrtemMa xumuueckux osnemeHtoB .M. Menneneesa.
®usnueckuit cMbicha [lepuoanueckoro 3akona .M. MenneneeBa. [Ipununnbl
U 3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB AJIEMEHTOB M UX COEAUHEHHI MO
nepuoJaM | TpymmaM. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB IMPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHeHﬂﬁ, BBICHIUX OKCUAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. D1EKTpOOTPUIIATEILHOCTh. CTENEHb OKUCICHUS

1.4

Bunet xumuueckodt cBsi3u  (KOBaJ€HTHas, WMOHHAs, MeTaindyeckas,
BOJIOPOJIHAs) M MexaHM3Mbl €€ oOpa3oBaHMs. MexXMOJeKyIspHbIE
B3aUMOJICHCTBUS.  BemiectBa  MOJEKYISIpHOTO W HEMOJEKYISPHOTO
cTpoeHusl. Tumbl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOMCTBa

BCIICCTB OT THUIIA KpI/ICTaJIJIPI‘ICCKOﬁ pCHIéTKI/I

1.5

Xumudeckass peakmusa.  Kiaccupukamuss XMMHYECKHX — peakIuid B
HEOPraHMYECKOM M OpPraHWYeCKOW XUMHH. 3aKOH COXPaHEHHUS MacChl

BCIICCTB

1.6

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (HaKTOPOB

1.7

TemnoBsie 3¢ (hekThl XUMUYECKHX peakiuil. TepMoxuMuueckue ypaBHEHUs

1.8

O6paTI/IMLIe pCaKIuu. XHUMHYECKOE paBHOBCCHC. (DaKTOpLI, BJIMAOINIMEC Ha

COCTOsIHME XUMHYeCKOro pasHoBecus. [Ipunnun Jle Ilarense

1.9

QHCKTpOJ'II/ITI/ILICCKaH JUuccoluanus. CunbHble U clla0ble OJICKTPOJIUTHI.
Cpezla BOJHBIX PACTBOPOB BCHICCTB: KHUCJAA, HeﬁTpaJ'ILHaH, meJao4YHasd.

Cremnenb JHUccoruanyy. Peakiimyu HOHHOTO oOMeHa

1.10

I'mpponus coneit. lonHoe npousBeneHure Bobl. BogopoaHslil okazareib

(pH) pactBopa




1.11

CriocoObl  BhIpaK€HUS KOHIIGHTPAI[MM  PAacTBOPOB: MaccoBas  JIOJIs
pacTBOPEHHOIO BEIIECTBA, MOJSpHAs KOHLEHTpauus. HaceblmeHHele u

HCHACBIIICHHBIC PACTBOPLI, pACTBOPHUMOCTD. KpI/ICTaJIJIOFI/II[paTI)I

1.12

OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIC pCaKknuu. HOBCIICHI/IC BC€IICCTB B

cpeaax ¢ pa3HbIM 3HaueHueM PH. Metoabl a1eKTpoHHOTO OanaHca

1.13

DJEKTPOJIN3 paCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUH

2.1

Knaccuduxanus HEOPTraHWYECKHUX COCJTMHEHHIA. Howmenkiarypa

HCOPraHNM4YCCKUX BCIICCTB

2.2

XUMHYECKHUE CBOMCTBA BAKHEUMIIIMX METAUIOB (HATpPUM, Kalui, KalbLUH,
MarHui, aJJlOMUHHN, IIMHK, XPOM, JKeJIe30, Me/lb) U uX coeauHenuid. Oomue

CroCOOBI MOTyYEHUS METAJIJIOB

2.3

XUMHYECKHE CBOMCTBA BaXKHEHIIMX HEMETAJIOB (TaJIOTE€HOB, CEpPhI, a30Ta,
dbochopa, yriepora U KpeMHHs) M UX COEAMHEHUH (OKCUIOB,

KHCIIOPOICOAEPKAIINX KHCIOT, BOJOPOIHBIX COSAMHEHU )

2.4

I'enernueckas CBA3b HCOPraHN4Y€CKHUX BCUICCTB, NMPHUHAMJICKAIIUX K

Pa3IMYHBIM Ki1accaM

2.5

Nnentnduxanus Heoprannueckux coenHeHui. KauecTBeHHbIE peaKkIuu

Ha HCOPraHU4YCCKHUEC BEIICCTBA U HOHEBI

OCHOBBI OpraHUYeCKON XUMUHU

3.1

OcHOBHbBIE TOJIOKEHHUS TEOPUHM XUMHUYECKOTO CTPOEHUS OPraHU4YeCKHX
coequHenni A.M. byrtiepoBa. VYriepoAHbli CKeJNET OPraHU4YecKou
MoJiekynbl. KpaTHOCTh XMMHYECKOW CBSI3U. S- U P-cBsi3u. SP3-, Sp2-, Sp-
rubpuanzanuy  opOuTaneid aTtoMoB yriepojaa. 3aBUCHUMOCTh CBOWCTB
BEIIECTB OT XUMUYECKOTO CTPOCHUS MoJieKyll. ['omonoru. 'omonoruueckuii

psn. M3omepus 1 u3oMephl

3.2

[Tonstne o ¢ynkuuonanbHOU rpymme. OpueHTanuoHHbIE APPEKTHI

3aMeCTUTEIIEN

3.3

HpeﬂCTaBHeHI/Ie 0 KJ'IaCCI/I(bI/IKaI_[I/II/I OpPraHN4YCeCKUX BCILCCTB. HOMeHKJ'IaTypa
OpPraHU4YCCKUX CO€OUHEHUI (CI/ICTeMaTI/I‘ICCKaH) U TPUBUAJIBHBIC HA3BAHUS

Ba)KHEMIIINX HpeHCTaBHTCHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

3.4

CBO60,Z[HOpa,Z[I/IKaHBHBII>'I U HOHHBIM MEXaHU3MBbI pCaKknuu. Ilonstue o

Hykneoduie u snexrpoduie. IlpaBuno Mapkosaukosa. [Ipasuino 3aiinieBa

3.5

AJIKaHbI. XHUMHUYECKHE CBOMCTBaA AJIKaHOB: TaJIOTCHUPOBAHUC,

ACTUAPUPOBAHUC, TCPMHUUYCCKOC PA3JIOKCHUC, KPCKUHI, HU30MCEpHU3allns,




ropenue. [lomyuenue ankanoB. Iukmoankanel. Cnemuduka CBOWCTB
LUKJIOAKAHOB C MajblM pa3MepoM LHUKIA. Peakiuu MNpucoeauHEeHUs U

PaAuKaJIbHOTO 3aMCIICHUA

3.6

AJKEHBI. XUMHYECKUE CBOMCTBA: peakuuu IIPUCOEIUHECHUS
(rajmoreHupoBaHue, TUAPUPOBAHUE, TUAPOTaJIOreHUPOBAHUE, THApaTALNs),
rOpeHUs], OKMCIEHUS U noJumepu3aiuy. [IpombliieHHbIe U 1a00paToOpHbIE

CTIOCOOBI OJTYYEHUS ATKEHOB

3.7

AnkaaueHbl. XMMUYECKUE CBOMCTBA aJIKaJMEHOB: PEAKIIMU MPUCOEANHEHU ST
(ruppupoBaHHe, TAJIOTCHUPOBAHHME), TOPEHUS U  TOJHUMEpHU3AIUU.

[Tosmydyenue ankaaueHoB

3.8

AJKVHBL. XumMuyeckue CBOMCTBA: peaxkuuu IIPUCOEIUHEHUSA
(rajmoreHupoBaHue, THAPUPOBAHUE, THApATAlMs, TMAPOraIoreHUpOBaHUE)
Kak crnoco0 NOoJydeHHs] TMOJMMEpPOB M JPYTUX TOJIE3HBIX MPOJYKTOB.
Peakumn  3amemenwus. I'openne aleTWICHa  KaKk  HMCTOYHHK
BBICOKOTEMIIEPATYpHOTO IUIAMEHU JUISI CBapKd M PE3KH METAJUIOB.

[Ipumenenue aneruneHa

3.9

Apenbl. XUMHYECKHE CBOWCTBa OCH30JIa: PEaKIUU SIEKTPOPUIBLHOTO
3aMelleHus], MPUCoeIuHEHNs (THIPUPOBaHKeE, TajJoreHupoBanue). Peakuus
ropeansi. OCOOCHHOCTH XHMHUYECKHX CBOMCTB Toiyona. [lomydeHue
6enzona. OCOOEHHOCTH XUMHUYECKHX CBOMCTB crupoia. [lommmepuzanus
ctupona. CrocoObl  MOMy4eHHS W TPUMEHEHHE  apOMaTHYECKHX

YTII€BOIOPOJIOB

3.10

Crouptel. [lpenenbHble OJHOATOMHBIC CHUPTHI. XUMHYECKHE CBOMCTBA:
B3aMMOJICHICTBUE C HAaTpUeM KakK CIoCcOo0 YCTAaHOBJICHHMSI HAJTWYHs
TUAPOKCOTPYNIBI, C TaJOT€HOBOJOPOJAaMU KaK CIOCO0  IMOJyueHUs
pacTBopuUTENel, BHYTPH- M MEXKMOJIEKYIsApHas aeruapatanus. Peaxius
ropenus. [lomyyenue sTanomna: peakiusi OpOXKEHHsI TIIFOKO3bI, THApATAIIHS
STUJICHA. DTWJICHIJIMKOJb W TJIMIEPUH KaK MPEACTaBUTENIU MpPeaesIbHBIX

MHOT'OAaTOMHBIX CITUPTOB

3.11

®deHoj1. XUMHUYECKHE CBOMCTBA (beHona (peaKHI/II/I C HaTpUCM, THAPOKCUIOM

Hatpusi, Opomom). [Tonyuenne penomna

3.12

Anpnerunpl.  XMMHMUYECKHE  CBOMCTBAa  NpENEIbHBIX  aJbACTUIOB:
THJIPUPOBAHUE; KAYeCTBEHHBbIE peakIUH Ha KapOOHWJIBHYIO TPYIIILY
(peakmus «cepeOpsHOTO 3epKaiay, B3aUMOJCHCTBUE C THAPOKCUIOM Mean

(1. TTonmyuenue npenenbHBIX albJIETUI0B: OKHCICHUE CTUPTOB, TUIpATAIUs




allCTHUJICHA. AI_ICTOH KaK HOpCACTAaBUTCIIb KCTOHOB. OcobenHocT pcaknuuu

OKHCJICHHA allCTOHA

3.13

KapOGoHoBbIie KUCIOTHI. XUMHYECKHE CBOMCTBA MPEACIbHBIX OTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMUMHYECKUX CBOICTB MYpaBbHUHOU
kucioThl. [lonmydyeHue npenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKaHOB, AJIKEHOB, ITEPBUYHBIX CIIUPTOB, albJAETUA0B. Briciine

MpCACIbHBIC U HEIIPCACIbHBIC Kap6OHOBBI€ KHCJIOTBI

3.14

Cnoxuble >¢upbl U Kupbl. CrocoObl MOJY4YEHUs CIIOXKHBIX 3(UPOB.
ObpatumocTth peaknuu stepudukanuu. Ilpumenenune ciaoxHbIX 3(QUpOB B
MUIIEBON 1 mapproMepHON IPOMBIIIIEHHOCTH. JKUPBI KaK CI0XKHbIE d3PUPbI
IVIMLEPUHA U BBICHINX KAPOOHOBBIX KHUCIOT. XUMUUECKHUE CBOWCTBA KUPOB:
TUPUPOBaHUE, OKUCIeHHE. [ napon3, il OMbIJIEHHE, )KUPOB KakK crocod
MIPOMBIIIIJIEHHOTO MOJYYEeHHs COJIe BhICIIUX KapOOHOBBIX KHCIOT. Mbina

KakK COJIM BBICHINX Kap6OHOBI)IX KHUCIIOT

3.15

XHWMHYECKUE CBOMCTBA TIUIFOKO3BI: PEAKIMU C YYACTHEM CIIMPTOBBIX M
aNbJIETUIHOM TPYII U MOJIOYHOKHCIIOe OposkeHue. [IpuMenenue riroKo3sl,
e 3HaueHUe B KHU3HEACATEIBbHOCTH OpraHuima. Jlucaxapuuapl: caxaposa,
MaibTO3a. BoccraHaBiuBaromMe ¥ HEBOCCTAHABIMBAIOLIWE HCAXAPUIBL.
I'mapomn3 mucaxapunos. [lonucaxapuabl: kpaxman, riaukoreH. CtpoeHue
MaKpOMOJIEKYJ KpaxMmasa, IIIMKOTeHa U 1eJUTio103bl. du3nueckue cBoiicTBa
KpaxMaja M LEeJUII0JIO3bl. XHMHUYECKHE CBOWMCTBAa Kpaxmaia: THUIpOJIH3,
KaueCTBEHHasl peakuusi C HOJOM. XUMHUYECKHE CBOICTBA UEJUTIOIO3BI:
TUAPOJIU3, MOoJydeHUuEe 3PUpoB Leuiono3bl. [loHsATHE 00 MCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)

3.16

AmuHBI. AMHHBI Kak OpPraHn4cCKuC OCHOBAaHHUA: PCAKIHUU C BOﬂOﬁ,
KHUCJIOTaMHU, PCaKIuA rOpCHUA. AHWINH KaK MpCACTAaBUTCIIb apOMATHIYCCKHUX
aMUHOB. XMMHWYECKHE CBOMCTBA aHMWJIMHA! BSaHMOﬂeﬁCTBHe C KHUCJI0TaMu,
6p0MHOI>1 BOHOﬁ, OKHCJICHHUC. HonyquI/Ie dAMHWHOB aJIKMJIMPOBAHUCM

aMMUaKa 1 BOCCTaAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJICBOAOPOAOB

3.17

AMHWHOKHUCIIOTEI U O0elTKM. AMUHOKHUCIIOTHI KaK aM(I)OTepHLIe OpraHUYCCKUC
COCAMHCHUS. OcHOBHBIE AMHUHOKHCJIIOTEI, 06pa3y10ume Oenku. XUMUYECKHE
CBOMCTBAa OEJIKOB: ruapoJn3, AcHarypalus, Ka4CCTBCHHBLIC (HBCTHHC)

pCaKknuu Ha OenKu

3.18

CTpOCHI/Ie H CTPYKTypa IMOJIUMCPOB. 3aBHCHMOCTH CBOICTB MOJIMMEPOB OT

CTPOCHHUA MOJICKYIIL. OCHOBHBIE CIIOCOOBI MOJIYYCHHA BBICOKOMOJICKYIISIPHBIX




COGHHHGHHﬁI pCakuuun MNoJIMMCpHU3alun n IIOJIMKOHACHCALIUH.

Knaccudukarus BoIOKOH

3.19

Wnentudukanus opraHuyecKux coenHeHn. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha PACIIO3HABAHUEC OPTaHNYCCKHUX BCUICCTB

3.20

I'enernueckas CBI3b MCKAY KJIaCCaMH OPraHu4CCKuX COGI[I/IHGHI/Iﬁ

XUMHS U )KU3Hb

4.1

Xumusi B IOBCeTHEBHOM >ku3HU. [IpaBuiia O6e30macHOl pabOTHl ¢ €IKUMH,

TOPXOYMMH U TOKCHUYHBIMHA BCUICCTBAMU, CPEACTBAMU OLITOBOM XHUMHH

4.2

XuMusl U 3JI0pOBbE. XUMHUSA B MEAMUIMHE. XUMHUSA U CEIbCKOE XO3SIMCTBO.
X¥MHs B TPOMBIIIJIEHHOCTH. XUMMSI U DHEPreTUKA: IPUPOIHBIN U MOMYTHBIN
He(TIHOM ra3pl, MX cocTaB M wucHojib3oBaHue. CoctaB HepTu U €€

nepepaboTKa (TPUPOTHBIE UCTOYHUKH YTIIEBOIOPOIOB)

4.3

XUMUS U 3KOJIOTUA. XUMUYECKOE 3arpsi3HEHUE OKPYKAOIIEH CPEIbl U €ro
nocieacteusi. Oxpana ruapocdepsl, mouBbl, atMochepsl, GIOpsl U hayHbI
OT XMMHUYECKOTO 3arpsisHeHus. [Ipo6iiemMa 0TX00B U MOOOYHBIX MPOYKTOB.

AJ'IBTepHaTI/IBHI)Ie HCTOYHHKHU SHEPIruu

4.4

OOmue mnpencTaBlieHUss O MPOMBIIUIEHHBIX —CIOCO0aX — MOJyYEHHS
XMMHUYECKUX BEIIECTB (HAa MpHUMepe MPOMU3BOJICTBA aMMHaKa, CEpHOM
kucnoThl). YépHast u uBerHas MeTautyprusi. CTEkIo W CHJIMKaTHAas
MpOMBIIIIEHHOCTh. [IpoMbliienHass opranuueckas xuMmusa. CpIpb€ ams

OpraHquCKOﬁ IIPOMBIINIJICHHOCTH

Tunbl pacy€THBIX 33184

5.1

Pacu€Thl Macchl BelecTBa WM 00BEMa ras3os I10 HN3BCCTHOMY

KOJIMYCCTBY BCUICCTBA, MACCE UJIU O6’béMy OJIHOT'O U3 YHAaCTBYIOIIIHUX B

PCaKIu BCIICCTB

5.2

Pacuérel TemioBoro addexra peakuu

5.3

Pacuétel 00bEMHBIX OTHOIIIEHUH ra30B IIpHU XUMHWYCCKUX PCAKIUAX

5.4

Pacuérsl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOLYKTOB PEAKIUH,

€CJIM OJIHO M3 BEIIECTB JaHO B U30BITKE (UMEET MPUMECH )

5.5

Pacuérbl MmaccoBo# i 00BEMHOM 10N BBIX0/1a IPOAYKTA PEAKIIHH OT

TCOPCTUICCKHU BO3MOKHOT'O

5.6

Pacuérsl Macchl (00BbEMa, KOJIMYECTBA BEILIECTBA) MPOJIYKTA PEAKIUH,

€CJIM OJJHO M3 BCHICCTB NAaHO B BUJIC paCcTBOpa C OHpGI[GHéHHOfI MaccoBoOit

JIOJIEN PACTBOPEHHOIO BELIECTBA




Pacu€tsl ¢ ucnonb30BaHMEM MOHITUI «MAcCOBas JOJIS», «MOJIIPHAS

o.7
KOHILICHTPALUS», «PACTBOPUMOCTHY
Haxoxnaenue MosiekynsipHO# (OopMysIbl OpraHM4ECKOI0 BEIIECTBA [0 €r0
5.8 IINIOTHOCTHU U MaCCOBBIM JOJISIM 3JIEMEHTOB, BXOOAIIINX B €0 COCTaB, UJIN 110

MIPOAYKTaM CTOPaHUs




YYEBHO-METOINYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






