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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepanbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToJIOkKeHU «CtTpaterun pa3BuTUs BocnuTaHus B Poccuiickoi
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUSIX Aud@pepeHIMpPOBAHHOIO,
npouibHOro O0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIBbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJbBI, HEOOXOAMMYIO I
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU OOy4YeHUsI B OpraHu3anusx npodeccruoHaabHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMmme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nonoxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENIel, COACp>KaHUS,
pe3ysbTaToB OOydYeHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIIHMH:

o uH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredyuBaer
MOJIyYCHUE TPEICTAaBICHUS O IIENIAX, COJAEpX aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00y4arOUIMXCsl CPEICTBAMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast peaycMaTpuBaeT
ONpe/IeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS M TMOCJIEAOBATEIBLHOCTH
U3y4YeHHUs Y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30BaTeNIbHBIX TOCTIXKEHHN OOydarouuxcs B
paMKax WTOTOBOM arrectand B (OpME EIUHOTO TOCYJAapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma ajis yriyOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmiero 0o0pa3oBaHUSA, COAEPXKATEIBHOW XapaKTepUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TakXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XUMHA» OCTa€TCsl BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHOM COCTaBIISAIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYIJIyOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeJHero oobmiero oOpa3oBaHUs
XUMHSIT Ha YpOBHE YINIyOJNEHHOrO U3yYEHHs HAlpaBleH Ha pealu3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  TOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M M3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCs, BEIOPABIIUX OMpPENeEHHBIN TPO(UIIb
oOy4eHMsI, B TOM YUCJIE C EPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYSHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aIusax nmpodeccruoHanbHoro oopasoBanusi. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOl 00pa30BaTEIBPHON MPOTPAMMBI  CpeaHEro o0Imero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI pallMOHATU3alUK y4eOHOro Tpyaa H
00OOIMIEHHBIX  CIMOCOOOB  JEATENLHOCTH, WMEIONNX  MEKIUCIUTLTHHAPHBIN,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allud COJAEpP>KaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel noJiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBy coaepxkanusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABJISIET COBOKYIHOCTb IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTHh CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUMPEHHUS U YIIIyOJeHUs
IIPEICTABICHUN O CTPOCHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOUKH 3PEHHS] XUMUYECKOW KHHETUKU
U TepMoauHamMuKku. W3ydeHnume mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHHUSI DHEPIeTUYECKUX M3MEHEHUM Npu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yuenue
TUMOB  peakuuil  JomnojHseTcs  (GOpMUpOBaHMEM  TpPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLEccCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnserca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dpdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XUMHUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeaeIEHHOTo Tpoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(QU3UYECKOro Mpoduiis 00JbIIoe
3HaueHHUEe OYIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpelMeTa B JaHHOM Ccllyyae akLeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsipHAss Teopusi (MOJEKYJspHas Teopuss B (U3UKE), 3aKOHBI COXpPaHEHUS



MAacCbl U JHEPruHU, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIM3a, IMPEICTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAEepKaHWM TMpEIAMETa ISl KJIAacCOB XHMHUKO-
Ounonornyeckoro npoduiisi OONbIINKA yAENbHBIA BeC OyAeT UMETh OpraHHYecKas
xumusi. B 3TOM cioydae TmpemocTaBisieTCs  BO3MOXKHOCTh  JJisi  Oojiee
OOCTOSITETPHOTO ~ PACCMOTPEHMSI XUMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K TMpPUMEPYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIOUJAbI, OCJIKH, YTIIEBOAbI, HYKIECHHOBBIC
KUCIOTH U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUsI, TUIIEBAPEHUS.

B muane ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PCHHS, OCBOCHHSI
OOIIIEHAYYHBIX METOJIOB TTO3HAHHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHUM HM3y4eHHE NpeaMera «XHUMHUsD Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TIpEAMETaMU, BXOJSAIIMMH B COCTaB
npeaMeTHbIX oOnactell «EcTrecTBeHHO-Hay4HbIE MpeaAMEThD», «MareMatuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooliiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7a4yeii MEPBOCTENEHHON 3HAYUMOCTH SBISETCS (DOPMUPOBAHKE OCHOB
HAayKM XUMHUHU Kak O0OJIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemienue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHS TMIpeAMeTa TMperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEICTABICHUNA: O MaTepuUaJIbHOM €IUHCTBE MHUPAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBICHUM MPUPO/IBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK H €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUILIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEIMIMHBI, CO3JJaHNN HOBBIX MAaT€pHUaOB, HOBbIX ICTOYHUKOB YHEPTUH, B
o0eCreYeHUN PAIMOHAIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE JKOJOTUUYECKH
000CHOBaHHOTO OTHOIICHUS K CBOEMY 370POBBIO U PUPOTHOM CPEle;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIMMX B OCHOBE XHMHUUYECKOMN
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOM KapTUHBI MUpa: (yHIaMEHTAIbHBIX
MOHATUH, 3aKOHOB U TE€OPUW XHWMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (dopmupoBaHHe y O0yJarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUHN sl OOBSICHEHUS
KIIFOUEBBIX MJIEH W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3WPOBAHUS SIBJICHUH, UMEIOIINX E€CTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perIeHus MPo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIM3a U OIIEHKHU C MO3UIIMKI 2KOJIOTHYECKON 0€30MaCHOCTH MOCIIECTBUN
OBITOBOM M MPOU3BOACTBEHHON JEATEIHOCTH YEIOBEKA, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOAUMBIX JUIsl TPUOOpPETEHUsT YMEHUM OpPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJE, B MPAKTHICCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKUMNA LETOCTHOM CHCTEMBI CPEJHEro oOmero oOpa3oBaHUs NPH U3YYEHUU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKUE LIETU U 3a]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUH TIPHUPOIHI,
YBOXEHUS K TIPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHUECCKUX U
MPUKJIAAHBIX HMCCIIEIOBAHUN B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHUTAaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeYeT0BEYECKUX IEHHOCTEH;

e pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
crocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO YCHIENTHOM MPpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHWS K CBOEMY 37I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

e (opmMupoBaHHME YMEHMI W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJOTHYECKON KYJIBTYPBI, TPUOOPETEHUE OMBbITA OOIIECTBECHHO-
MOJIE3HOU DKOJIOTUUECKOHN JIEITESIbHOCTH.

OO01iee 9uCiIo 4acoB, MPETYCMOTPEHHBIX JIJIST M3YUYCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE CpemHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tumbl THOpUIU3AMK aTOMHBIX OpOHUTaeH
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3M.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi opraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYeCKUX COeAWMHEHUU. MOJeKyIsipHblE U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalic¢HHas,
ckenerHass. M3omepus. Buabl wW30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCTMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o kinaccupUKalMK OpraHuyeckux BewlecTB. lloHsTHe o
dbynkunonanasHOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHoCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIESCTB IMPHU HArpeBaHUU
(rutaBieHue, OOYIJIMBAaHME WM TOPEHHE), KOHCTPYUPOBAHHE MOJENIeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIIATypa U
M30MepHsi. DEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuan3anysi aTOMHBIX opOuTaned yriepojaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIUi PaUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTAaH, IMKJIOTeKCaH) HUKIoaNKaHOB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DNEKTPOHHOE U  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKCHOB, Sp -
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusa. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEILEHUS B O-IOJOKECHHE
IpU JBOMHOM CBSI3M, MOJUMepu3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha BOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30MepUsl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHWMHMYECKHE  CBOWCTBA:  PEaKUWH  NPHUCOCAUHEHUsS,  JIHMEpHU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMmyia, HOMEHKIIATYpa U U30MEPHSL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOJAOPOJAHOM paguKalle, PEaKkUUH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIbHBIX pPaJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusamus ctupoia. CriocoObl MoyuyeHus u
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKTsl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUHN, KATAIUTUYECKHI), pUDOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIleHUs] TallofTéHa Ha TUAPOKCOTPYNIYy, HUTPOrPyNIy, [HAHOTPYIIIY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3ydeHue GU3NIECKUX CBOMCTB YIJIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (oOecIBeYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpPMaHraHaTa KaJlus, B3aHMMOJICWCTBUE allETHIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEILECTBAX, MOJY4YEHUE HITUICHA U
M3YYEHHUE €ro CBOMCTB, O3HaKOoMiieHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM IUIaCTMAacC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeIMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUPTHl. CTpoeHUE MOJIEKYNl (HA MpUMEpE
METaHoJIa W J3TaHojda). ['oMonormdeckuit psu, oOmas ¢opmysa, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujpaTalud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHW W  HEOPraHUYECKUMHM  KHUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJHOATOMHBIE CIIUPTHI. J[€MCTBHE 3TaHOIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOMy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOTO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHos. TOKCHMYHOCTH (heHoa.
Crioco06b!I osryueHus: U npuMeHeHue gperomna. @eHonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, OO0IIas
dbopmyna, muzoMepuss U HOMeHKJIaTypa. (Du3MUECKHE CBOMCTBA allbJIETUAOB U
KETOHOB. ~ XUMHUYECKHME  CBOICTBAa  aIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKUN Ha AJIbJETH/IbI.
Crioco0b!I oJTyyeHus: ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NIPEJEIbHBIE KapOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BoIOpOAHBIE CBA3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKIUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAEIbHBIX U aPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMUTHHOBAs, OJICMHOBAs, JUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OMyYeHUS! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonoruueckuii psna, oOmas Gopmyna, U3oMepus U
HOMEHKIaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1eioyHon cpene. OCOOCHHOCTH CBOMCTB KUPOB, COACPKAIINX OCTATKU
HEIpeIeNIbHbIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MBpI1a KaK COMM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBHE.

OO6mmast xapaktepuctuka yriaeBoaoB. Knaccudukaius yriaeBogaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA M HaxXOoXxAeHHE B npupoje. POTOCUHTES.
XHWMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBarIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uapoaus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmasna M LEJUIIOJIO03bl. XHMHWYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe >PHUpoB LeiToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



DKCIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHsSI BEIIECTB M HX MpEeBpallCHUN:
PaCTBOPUMOCTD PA3IMYHBIX CIIMPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKUUM Ha albAeTUIbl (C TUIPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumMuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumonerncrBue
KpaxMaJia ¢ MOJIOM, PELICHUE KCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMam «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuvecKue coeJUHEeHUsI.

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kimaccudukarys aMuHOB:
anupaTUIecKue ¢ apoOMaTHYECKHE; TIEPBUYHBIC, BTOPUYHBIE U TPETHYHBIC.
Crpoenne moliekyn, oOmas (Gopmyiia, U30Mepusi, HOMEHKIATypa U (pU3MUECKUE
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAIIaMMOHHUSL.

AHWIMH — TPEICTaBUTENb AaMUHOB apoMathyeckoro psaa. CrpoeHue
aHwIMHA. B3anMHOe BiMsSHUE TPYyNI aTOMOB B MoJieKyJie aHWInHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHe anudarnyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3NuecKkue CBOWCTBA AMUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3M.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MENTH/IOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa O€eiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KAueCTBEHHbIC PEaKLMU Ha OCJIKH.

DKCHEPUMEHTAJbHBIE METOJbl HM3YyYE€HHUsS BEHIECTB M HX IPEBPAIICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypalrus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakniuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxaiue OpraHUYECKUe COECTMHEHUSD) U «Pacrno3HaBanue
OpPTraHUYECKUX COCTUHEHUIN».

BricokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIPONUIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, N30TIPEHOBBIN ) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPOIPOBOISIIIINE MOJUMEPHI, OMOpasiaraeMbie MOJUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
O3HAKOMJICHHE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHue MoJIeKyJIsIpHOM (OpMysibl OpPraHMYECKOTO COCAMHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYIIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMsi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOpMyIibl
OpraHMYEeCKOrO0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIIOCOOOB
MOJIYYEHHUSI, ONpPENECICHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKHU
BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX ECTECTBEHHO-
HAay4YHBIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHTHUS: SBJICHUE, HAYYHBIN (akT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
ODHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHUCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHUCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMruieckKux 3J€MEHTOB (S-, p-,
d-, f-snmementsi). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM  OpOUTAJISIM.
DNeKTpOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBbIE KOH(MUTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ilepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA W lleprnoanyueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXHBIX BEIIECTB IO TIpynnaMm ¢ IepuoAaM. 3JHayEHUe
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUecKass CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAaf,
MeTajuinyeckas. MexaHu3mbl 00pa30oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPIrus U IJuHA CBA3U. [lonsIpHOCTH, HANTPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BonoponHas CBs3b.
MexMoNeKyIsIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (HA MpPUMEPE COCAUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHAILMOHHON XUMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOECHHUS.  THUMbI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremMax. MictuHubie pactBopsl. lIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsI KOHIIEHTpanusi. HaceieHusie u
HEHACBIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTEINIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMHH. 3aKOH COXPaHCHMSI MACChl BEIIECTB; 3aKOH COXPAHCHHUS U IPEBPAILICHUS
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['omoreHHbIE U reTeporeHHbIe peakiuu. KaTanus u kaTaan3aTopsl.

OO6paTuMble 1 HeoOpaTUMBIE peaKIMi. XUMHUEeCKoe paBHOBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM claOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTErneHb  OKHUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBpaILCHUI:
pa3loKEHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieNieHNe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOM pEaKIMu ¢ TMOJOXKEHUE XHUMHYECKOTO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HeMeraiuioB B llepuoguueckon cucremMe XUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, pusndeckne M XHMHYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TonMBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B mpuUpoie, CIOCOObI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenmume KUCIOPOACOACPIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMmenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHnue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTBI U UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprimeHeHune azorta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupone, CHocOOBI MOIMydeHUs, (U3HUYCCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOJIU(UKAIUH.
duznyeckue W XHUMHYECKHUE CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnHas kucimota u eé€
COJM. AKTHBUPOBAaHHBIA yroiib, ajacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOJOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (PU3MUECKHEe U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHUCIIOTA, CUJIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTEKI10, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetauoB B [leproandeckol CUCTEME XMMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CruiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHWil  metawioB.  OOmue  CrocoObl
NOJTy4eHUS METaJIOB: THIPOMETAILTYPIus, NUPOMETAILUTYPIHUs,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allIUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHNE MTPOCTHIX BEIIECTB U UX COCIMHEHUH.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (U3NYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE NPOCTBIX BEIIECTB M HX COEIUHEHUHU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0ouHbIX noarpynn (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xxpoma.

@u3znueckue M XHWMHYECKHE CBOMCTBA MapraHia M €ro COEIUHEHHU.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMNCTBA.

duznyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeauHeHuil. OKCHbI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYECKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCH]IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[puMmenenue
LIMHKA U €T0 COCUHEHUM.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMM «MeTramuibl M CIUIaBb», B3aWMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJI€3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJIOB, B3aUMOJICMCTBUE THAPOKCHUIOB ATIOMUHUS M ILIMHKA C
pacTBOpaMM KHCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorenb», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX HOATPYII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTUs yenoBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS MW METOAOJOTHHA HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOJYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pouib xumuu B 06ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340pOoBbe uesnoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



X¥UMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC J00aBKU. Poib XumMum B
o0ecrieuyeHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XWMHU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre 1 MUHEpaIbHbIC YI00pPEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KE€paMHKa.
Marepuansl aJ1s 21eKTpOoHUKH. HaHOTeXHOIOT M.

Pacuérnrbie 3ana4n.

Pacuéter: Maccel BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIU OJHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKlIHUM, €CIM OJHO M3 BEHIECTB JAaHO B BHJE PACTBOpPA C OMNPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPAacTBOpPE, MOJM BbIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  H3yYeHHM oOOlmed u
HEOpraHU4ecKol XuMuM B 11 Kiacce OCyIIeCTBIACTCA Yepe3 MCIIOIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeMeTax €CTeCTBEHHO-HAYYHOTO IMKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJacCU(UKAIUs, MePUOJTUYHOCTb, HAOIIOICHUE,
HM3MEpEHHE, SKCIIEPUMEHT, MO/I€J1b, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElI0, OOBEM, arperaTHOE COCTOSIHUE BEIECTBa, HJCATbLHBIN a3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onochepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M MOTOK YPHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOIMAeMbI€, TOTUIUBRO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTyPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOIACTBO, MUIIEBAs MPOMBIIIJIEHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYYarOIMMUCS POCCHUICKONH T'paXIaHCKOW WMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH LIETU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW NEATEILHOCTH
0Oy4JaronuXxcs B MPOIECCE peau3aiy 00pa30oBaTeIbHON AESTEILHOCTH.

JIM4YHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBOXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUH YYEOHBIX U TMO3HABATEJIHHBIX 3a/1a4, BBINOJIHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOUICHWSI K HWCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XHUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yJibTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCa M MO3HABATEJbHBIX MOTHUBOB B TOJYYEHHH U TMOCIEAYIOLIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUsI IEHHOCTEH 3/I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJItoicHUsT TpaBwiI 0e30MmacHOr0 OOpalleHUs C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEIHCKON
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYruX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEUICHUH MPAKTHUYECKUX 3aj]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUHM TI0 XUMHUH;

YBaKEHUS K TPYAY, JIOJISIM TPyJa U pe3ybTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 0011IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUS:

HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HKOHOMMYECKHX MPOILIECCOB HA COCTOSTHUE MTPUPOITHON U COLUAIBHOM CPEIbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEIOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJIOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYKAlollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MIPUPOITHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHUHU JJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOM poJd B
CO3/JaHUM HOBOW 0a3bl MaTepUAIbLHON KYJIBTYpbl, B pEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€301acCHOCTH, B Pa3BUTUHN MEAUIIMHBI, 00E€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAJIU3a U OOBSCHEHUS SBJIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJb30BaTh XHUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUIO, UCCIIEI0OBATEILCKOM IESITEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHPOBO33PEHHSI  OOydYarOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPaXKaroLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIMUII, TUI0TE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIne (dbopmupoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMIIETEHIIUN 00YyYaroInXcs;
CHOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBHS B MIO3HABATEIIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

1) 6a30Bble JJOruvYecKune JaeMcTBUSI:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaThH  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeMU JACATENbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJI30BaTh COOTBETCTBYIOIIMUE MOHSITHUS JJISI OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJIacCU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHIM;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICINIU, MPEOOPA30BHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMHUECKUX PEAKIIHIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKIHnii;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUITAHUPOBAHUS M IPOBEACHHS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATENbHO IPOrHO3MPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
000O0LIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJIEpP)KaHUsA, CIPaBOYHbIE IOCOOHUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BHIOB U (OpM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(bopMyaMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOTUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (QOpMy  NpeICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MNPUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B X0J€ AUaI0ra W/ uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMy.TII/IpOBaTL CBOH IIPCIIOKCHHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO MCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTh, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJITHEHUM Y4e€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (}eKTUBHBIN CcrOcO0 HMX pemeHus ¢ Y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl IO XUMUU Ha YriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAHEro oOIero oOpa3oBaHUs BKJIIOUYAIOT CHEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUN B Pa3IUYHBIX Y4EOHBIX
CUTYalLlUsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE PEe3yJbTaThl MPEACTABICHBI IO TOJaM
U3YYECHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XuUMHs»
OTPaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn pPalMOHAIBHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00bEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs]), H30MEPbI, TOMOJIOTUYECKHI PO, TOMOJIOTH, YTIEBOIOPOIHI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKHUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalleHUs] DSHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHMUSI, JIXKAIIHE B OCHOBE
MOHUMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XMUMUYECKUX SIBIICHUM; MPEICTaBICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKHX U KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOrMYECKUE CBEACHHUS O CBOMCTBaX, COCTaBe, MOIYYEHUH U 0O€30MacCHOM
WCIIOJb30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHM,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCINHEHMIA;

c(hOpMHUPOBAHHOCTH YMEHMUIA:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJII COCTaBJICHUSI MOJEKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYEeCKUX
BEILIECTB;

COCTaBJISITh YPaBHEHHS] XUMUYECKUX PEAKIMl U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peakIuil, peakmuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTaHABIHMBATH MPUHAICKHOCTh N3YYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoaUTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, AllETUJIEH, TOJIYOJ, TJUIEPUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENETATh BHJI XWMHYECKOW CBS3U B
OpPraHMYECKUX COCJIMHEHMUSX (KOBAJICHTHAas M WOHHAs CBS3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKAJUEHOB,
QJIKUHOB, apPOMAaTHYECKHUX VYTJIEBOJIOPOJIOB, CIHUPTOB, QJIbJCTUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OENKOB, yTJIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEaKIMl C WCHOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHUPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX IpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHWYECKUX COCTUHEHHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, Yyrojb), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TU 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CIEJACTBEHHBIX CBA3EH — JJIS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTEepUaIbHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPO/LY;

cOPMHPOBAHHOCTh YMEHH: TMPOBOJUTh PACUETHI MO XUMUYECKHUM
dbopMmynamM U ypaBHEHHUSIM XMMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3NUECKUX
BEMYMH (Macca, 00BbEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
dbopMysIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C TO3UIMH  DKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoOTKOn
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIE 3HAHUS JJIsl IPUHSITUSL TPAMOTHBIX PEIICHUM
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHE CBOMCTB OPTraHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
Oe3omacHoro oOpaleHusi ¢ BeIeCTBAMU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIATh B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHYECKHU 11€71eCO00pPa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroueh
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JCHCTBHUS Ha KUBBICE OPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAM3UPOBATh 11€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MPOMBINLJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh Il€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, HTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(pOpMaIuio, nepepadbarbiBath €€ M MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSDY OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOTO MPHUPOAOIOJIH30BaHUS, B
GbopMHpPOBaHUHM MHUPOBO33PEHHUS W OOIIEed KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPHUPOTHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

U30TOIIbL, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAsA, METAUIMYECKAs,, BOJIOPOJHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMUUECKON pEAKIIUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJIUTHYECKON TUCCOLMALNM, NEPUOIUYECKUN
3akoH J[.11. Menneneea, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToIOTHYECKHE CBEJCHHUS O CBOWMCTBAX, COCTaBe, MOJTYYECHUHU U O€30MacCHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAy4YHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS HPH
OMMCAHUU HEOPTaHUYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

cOPMHPOBAHHOCT, ~ yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHE PEAKIIUU 10 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS HJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUSI M KPUTEPHUU TSl KJIacCU(UKALIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucrembr .M.  MengeneeBa,  UCHOJB3Ys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE€ U BO30YXKIEHHOE HSHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSICHAITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTM aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMeHa MyTEM COCTaBIIEHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWUW;  pEaKUMW  THUAPOJIW3a;  PEaKUuu
KOMITJIEKCOOOpa3oBanHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUSA );



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAaka,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€J1€CO000pPa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLICHHS PUCK-TI0JIb34;

c(OpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TMPHUPOJIE,
MPAKTUYECKOH JEATETLHOCTH YEJIOBEKA U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITH B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA MPOBOJUTH PACUETHI: C UCIOJIb30BAaHUEM
MOHATUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALWs;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIMy; 3HAYEHUS BOJOPOJHOrO IMOKa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIU OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpUMECH); JOJM BBIXOJA MPOJAYKTa PEaKIUH;,; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEACHHME  peakuMid  HOHHOro  OOMeEHa,
MOATBEPKACHUE KaUeCTBEHHOIO COCTaBa HEOPIraHMYECKHUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBK) HWHJWKATOPOB, W3YyUYCHHUE BIIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIICHHE
DKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertaey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueMm, (HOpMyIupoBaTh I€db HMCCIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (GopMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HMX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoil u 1abopaTopHbIM OO0OpyJOBaHWEM, OOpaIIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTUXKEHUS €€ YCTOWYMBOTO pPa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U yueOHO-Hay4YHAas
JauTepaTypa, CpecTBa MaccoBoil uHbopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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bubmuorexa [JOK
A B 1
5 BICOKOMOJIEKYJISIPHBIE COCTUHEHUS 6 https://m.edso0o.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10




11 KJIACC

KoaudecTBO yacoB DJIeKTPOHHbIE
Ne (uudpossbie)
HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl Kourpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoandeckuii 3aK0oH U
bubnuoreka [IOK
1.1 [Tepunonuueckast cucteMa XMMAYECKUX 9 0 0
https://m.edsoo.ru/2dd5724
anemenToB /I. 1. Menaeneera
bubnuoreka [{OK
1.2 Ctpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 11 1 0 hitps//m.cdsoo.rw/2ddSTE24
bubnuoreka [{OK
1. X 1 1
3 MMHUHCECKHC PCaKLHt ? 3 https://m.edsoo.ru/2dd5724
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nmorexa LIOK
2.1 H 1 1
CMeTaILIET 3 3 https://m.edsoo.ru/2dd5724
bu6mmoreka IIOK
2.2 M 23 1 3
CTaLIbl https:/m.edsoo.ru/2dd57§24
Uroro no pazgeny 54
Pa3znen 3. XumMus u :KuM3Hb
but6mmorexa [IOK
3.1 M . X 9 0 0
€TOJIbI TTO3HAHUS B XUMHU. XUMHUS U KU3HD https://m.edsoo.r/2dd5 7624
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 9







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

[Ipeamer u 3HaueHUE
OpraHUYECKON XHUMUH,
IpeJICTaBICHUE O MHOI000pa3uu
OPraHUYECKUX COCTUHEHUI

[TpuunHbl MHOTOOOpa3us
OpPTaHUYECKUX COCTUHEHUIA.

KoauuecTBO 4acoB

Bcero

KonTpounb
Hble
padoThI

MpaxkTn
yeckue
padoThI

Jlara
HU3yYeH
us

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

bubmuoreka I{OK https://m.edsoo.ru/3686e6f5

https://infourok.ru/prichiny-mnogoobraziya-
organicheskih-soedinenij-5406435.html

DJIeKTPOHHOE CTPOCHHE aTOMa
yrieposa (OCHOBHOE H
BO30YK/IEHHOE COCTOSHHS).
BasieHTHBIC BO3MOXHOCTH aTOMa

yrieposaa

bu6mmoreka LIOK https://m.edsoo.ru/Oce6fd4c

Teopust cTpoeHUsI OpraHUYECKUX
coenquHenuit A. M. byrneposa

bu6mmoteka IIOK https://m.edsoo.ru/9e595¢cb8

IIpencraBnenue o
KJIacCU(pUKALUU U
CUCTeMaTH4yecKasi HOMEHKJIaTypa
(IUPAC) oprannyeckux BeIECTB

bu6mmoreka IIOK https://m.edsoo.ru/c212dd21

Buas! uzomepun: CTpykTypHas,
IPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3G ()EKTH B
MOJIEKyJIaX OPTaHUYECKUX

bu6mmoreka [IOK https://m.edsoo.ru/b0e61661




COEIMHEHUN

XuMuyecKas CBsi3b B
OPraHUYECKUX COCTUHECHUSIX.
Mexanu3mbl 00pa3zoBaHus
KOBaJICHTHOM CBSI3U, CLIOCOOBI
paspbiBa CBsA3EH

Knaccudukanus peakuuii B
OPraHUYeCcKOi XUMHU

bubnuoteka [{OK https://m.edsoo.ru/8d39f5¢8

bu6mmoreka LIOK https://m.edsoo.ru/ba5706aa

10

11

12

[IpakTrueckas padora Ne 1.
«KauecTBeHHbIN aHAIN3
OPraHUYECKUX COCTUHEHUIN»

Cucremaruzanus 1 0000IIeHne
3HAHUHU II0 TEME

AJKaHbl: TOMOJIOTHYECKUH psif,
o0mas ¢popmysa, HOMEHKIATypa
Y U30MEPUs, DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

du3znyeckrue U XUMHUYECKUE
CBOICTBA aJIKaHOB

https://5terka.com/node/10970

bu6mmoreka LIOK https://m.edsoo.ru/87a37cab

bu6mmoreka LIOK https://m.edsoo.ru/25a14636

bu6mmoreka IIOK https://m.edsoo.ru/3137711¢

13

HaxoxneHnne ankaHoB B IpUpoJIe.

CrniocoOsl nosydeHus u
NpUMEHEHHE aJIKAaHOB

but6mmoreka IIOK https://m.edsoo.ru/259b0a5b

14

[uxnoankansl: obmas hopmyrna,
HOMEHKJIATypa U H30MEpHs,
0COOEHHOCTH CTPOCHHUS U
XHUMUYECKHX CBOMCTB, CIIOCOOBI
MOJTyYEHUs U IPUMEHEHHE

bu6mmoreka IIOK https://m.edsoo.ru/156730d2




15

Penrenue pacu€THbIX 3a7a4 Ha
OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUIECKOTO
BEIIECTBA [10 MACCOBBIM JIOJISIM
ATOMOB DJIEMEHTOB, BXO/ISIIUX B
ero cocraB. CucremMaTu3aiys u
000011IeHrEe 3HAHU I10 TEME

bubmuoreka I{OK https://m.edsoo.ru/bf84d8eb

16

KonTtponbsnas padora Ne 1.
"OCHOBHBIE TTOHSTHS
OpraHu4YecKor Xxumuu'"

https://himi4ka.ru/samouchitel-po-himii/urok-17-

osnovnye-ponjatija-organicheskoj-himii.html

17

AJIKEHBI: TOMOJIOTUYECKUH Ps/I,
obmras popmyia, HOMEHKIIATYPA,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJiekyn. CTpyKTypHast ¥ Luc-
TpaHC-U30MEpUs ATKEHOB

bubmuoreka I{OK https://m.edsoo.ru/273b0ale

18

19

20

duznyeckue 1 XUMUYECKHE
CBOliCTBa ankeHoB. [IpaBuio
MapkoBHHMKOBa

CriocoObI nostyyeHust u
IIPUMEHEHHUE AJIKEHOB
[IpaxTuueckas padora Ne 2 o

teMme "[lonydyenne sTuiieHa u
M3y4EHUE €ro CBOMUCTB"

bu6mmorteka IIOK https://m.edsoo.ru/21069ccd

bu6mmoreka LIOK https://m.eds0o.ru/665dc058

bubnmoreka [{OK https://m.edsoo.ru/0941eed8

21

Pemenue pacu€THbIx 3a/1a4 Ha
ONpeIETIEHUE MOJIEKYJISIPHOMN
(bopMyITBI OPraHUIECKOTO
BEIlleCTBa

bu6mmoreka IIOK https://m.edsoo.ru/e9ea9921

22

ATnKanueHbl: CONPsHKEHHBIC,

bu6mmoreka [IOK https://m.edsoo.ru/04298c0a




23

U30JIMPOBaHHEIE,
KymynupoBaHHble. OcobeHHOCTH
NIEKTPOHHOTO CTPOCHUS

XUMHUYECKHE CBOUCTBA
CONPSDKEHHBIX JTUCHOB

bu6mmoreka LIOK https://m.edsoo.ru/e561253d

24

CriocoObI nostyueHust u
NPUMCHEHHE aJTKaIMCHOB

bubmuoreka I{OK https://m.edsoo.ru/1aa81660

25

AJIKMHBI: TOMOJIOTHUECKHUH PsiJI,
obmast hopmyra, HOMEHKIATypa,
AJIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3UYECKHE CBOMCTBA

bubnuoreka I{OK https:/m.edsoo.ru/68b6ccdc

26

27

XHUMHUYECKUE CBOMCTBA aJIKHHOB
[TpakTrnyeckas padora Ne 3.

KauecTBeHHBIE peaKIK Ha
TPOWHYIO CBS3b

bubmuoreka I{OK https://m.edsoo.ru/23493a93

bu6mmoreka LIOK https://m.edsoo.ru/7blc48da

28

CnocoOsl nonydeHus u
NpUMEHEHHE aJIKHHOB

bu6mmorteka LIOK https://m.edsoo.ru/a6f9alea

29

30

31

Pemenue 3agau: pacué€rsl 1o
YPaBHEHUIO XUMUYECKOUN pEAKIIUHI

ApeHbI: TOMOJIOTUYECKUH AL,
oOmas ¢popmysa, HOMEHKIIATypa.
DNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJ OeH30J1a U TOIyoJIa, UX
dbu3HIecKue CBOMCTBA

XUMHUYECKUE CBOWCTBA apEHOB:
pEaKUHH 3aMEILICHUS,

bu6mmoreka [IOK https://m.edsoo.ru/5db8e526

bubnmoreka [{OK https://m.edsoo.ru/a92a7094

bubmuoreka [{OK https://m.edsoo.ru/a44alaed




32

MPUCOCAMHCHHUS, OKUCIICHUS
Oensoia

CniocoOblI noy4eHus u
IIPUMEHEHUE apeHOB

bubmuoteka [{OK https://m.edsoo.ru/6f717d09

33

34

35

36

37

38

Oco0EeHHOCTH XUMUYECKUX
CBOMCTB CTHpPOJIA

Pemenune pacu€tHbIX 3a1a4 Ha
OIIpEelIETICHUE MOJIEKYJIIPHON
(dopMyITBI OPraHUIECKOTO
BenecTBa. CucTreMaTu3alus 1
000011IeH1E 3HAHUI

['eneTnueckas cBA3b MEXIY
Pa3IMYHBIMU KJIaccaMu
YIJIEBOAOPOAOB

[TpupoaHbIe HCTOYHHUKH
yrieBoaopoos. [Ipuponssiii u
HOMYTHBIM HEPTSIHBIE Ta3bl.
KameHnHbI#1 yrosib ¥ MpOTyKThI
ero nepepaboTKu

Hed1b 1 ciocoOsI eé
nepepabotku. [Ipumenenune
IPOAYKTOB NEpepadoTKU HEPTH
["asorenonpon3BoIHbIE
YIJIEBOJOPOAOB: IEKTPOHHOE
CTPOEHUE; peaKIuy 3aMeIIeHUs
rajoreHa

bubmuoreka I{OK https://m.edsoo.ru/d5018a54

bubmuoreka I{OK https://m.edsoo.ru/53461a2¢

https://infourok.ru/geneticheskaya-svyaz-mezhdu-
klassami-uglevodorodov-602046.html

bu6mmoreka LIOK https://m.edsoo.ru/69b3398b

bubnmoreka [{OK https://m.edsoo.ru/21f9de78

bu6nmoreka [{OK https://m.edsoo.ru/82b4d759

39

Cucremarusanus 1 00001eHne
3HAHUU O pa3aenny

bu6mmoreka [IOK https://m.edsoo.ru/20e89f22




40

"YraeBogopoer"

KonTtponsnast padora Ne 2 no
teme "YraeBoaopoib"

bu6mmoreka LIOK https://m.eds0o.ru/95¢9e298

41

IIpenenbHble OHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH PsifI,
obmras popmyna, CTpoeHUE
MOJIEKYJI, U30MepHs,
HOMEHKJIaTypa, Kiaccuduxanms,
dbuznyeckue cBoiicTa

bubmuoreka I{OK https://m.edsoo.ru/df04c5cd

42

XUMHYECKHE CBOUCTBA
MpPEACIbHBIX OJTHOATOMHBIX
CIIUPTOB

bubmuoreka I{OK https://m.edsoo.ru/26ee34fe

43

44

45

46

CriocoObI mosryueHust 1
NPUMEHEHHE OJJHOATOMHBIX
CIIHPTOB

MHOroaroMHbI€ CIUPTHI:
STUJIEHTJIMKOIIb U TJIMLEPUH, UX
q)HSI/I‘IeCKl/Ie U XUMHUYCCKUEC
CBOMCTBa

CriocoObI nostyueHust u
IpUMEHEHHE MHOT0aTOMHBIX
CIHUPTOB

DeHOII: CTPOEHUE MOJIEKYJIBI,
¢du3nueckue CBOMCTBA.
TokcnyHocTh (heHoma

bubmuoreka [JOK
https://m.edso00.ru/484 100000000000

bu6mmoreka LIOK https://m.edsoo.ru/ee4d84aa

bubnmoreka [{OK https://m.edsoo.ru/d12e567d

bubnmoreka [{OK https://m.edsoo.ru/2ce726f8

47

48

Xumudeckue cBoicTBa (heHoma

Crioco0bI nostyueHust u
npuMeHeHue GpeHona

but6mmoreka IIOK https://m.edsoo.ru/037ca5f9

bu6nmoreka LIOK https://m.edsoo.ru/c77ddf4c




49

50

[TpakTrueckas padota Ne 4.
Pewenne skcniepuMeHTaIbHBIX
3azna4 no teme "CrnupTsl U
denomnsr"

AJTb/IerU/Ibl M KETOHBI:
JNIEKTPOHHOE CTPOCHHE
KapOOHMIILHOM TPYIIIbI;
TOMOJIOTUYECKHUE PSI/IbI, 00IIIast
dbopMmyna, u3oMepus u
HOMCHKJIaTypa

bubmuoreka I{OK https://m.edsoo.ru/fd0ced09

bubmuoreka I{OK https://m.edsoo.ru/b139beaa

51

52

53

AJTb/IerU/Ibl ¥ KETOHBI:
¢u3nUecKkre CBOMCTBA; peaKkIuu
HPUCOSTUHCHUS

Peakuuu okucieHus u
Ka4eCTBEHHBIE PEAKIINU
aIIbIETH/IOB ¥ KETOHOB

Croco0bI TOTy4YeHUs albACTUIOB
Y KETOHOB

bubmuoreka I{OK https://m.edsoo.ru/c887425¢

bu6mmoreka LIOK https://m.edsoo.ru/a393baa9

bu6mmoreka LIOK https://m.edsoo.ru/520d1¢51

54

[IpakTuueckas padbora Ne
SPemienne 3KCepuMEHTAIBHBIX
3a7a4d "AJpIeruabl 1 KETOHBI"

https://reshak.ru/otvet/reshebniki.php?otvet=pract/
4%?20predmet=gabrielyan ugl10

55

56

CucreMaru3anus U 0000IIeHne
3HAHUM 10 TEME

KonTtponbHast padora Ne3 o treme
«CrupThl, (HDEHOIBI, aTbACTUIBI,
KETOHBI»

bubnmoreka [{OK https://m.edsoo.ru/1810cb9b

https://multiurok.ru/files/kontrolnaia-rabota-3-po-

temam-spirty-aldegidy-karb.html

57

OIHOOCHOBHBIE TIPEIETBLHBIE
KapOOHOBBIC KHCIIOTHI,

bu6mmoreka IIOK https://m.edsoo.ru/fecObl13




58

O0COOEHHOCTH CTPOCHHUSI UX
MOJIEKYII
W3omepust 1 HOMEHKIATypa

KapOOHOBBIX KUCIIOT, UX
buznyeckue cBoiicTa

bu6mmoreka LIOK https://m.edsoo.ru/700cc87b

59

XUMHYECKUE CBOUCTBA
MpeAeNIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

bubmuoreka I{OK https://m.edsoo.ru/40e6e0e9

60

Oco0OeHHOCTH CBOICTB
MYpPAaBbUHOH KHCJIOTBI.
MHuoroo6pasue kapOOHOBBIX
KHUCJIOT

bubmuoreka I{OK https://m.edsoo.ru/bb31be71

61

Oco0OeHHOCTH CBOICTB:
HEeNpeeNbHbIX U apOMaTHYECKUX
KapOOHOBBIX, TMKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BbICIIAX
KapOOHOBBIX KUCIIOT

bu6mmoteka IIOK https://m.edsoo.ru/83a08773

62

63

64

[ToHATHE O IPOM3BOAHBIX
KapOOHOBBIX KUCIIOT

Crioco6bI nostyueHust u
NpUMEHEHHE KapOOHOBBIX KHCIIOT

[TpakTuueckast paborta Ne 6.
Pemenue skciepuMeHTAIBHBIX
3agau 1o Teme "Kap6oHoBbIe
KHCIIOTHIL."

bu6mmoreka [IOK https://m.edsoo.ru/0d162d9d

bubnmoreka [{OK https://m.edsoo.ru/7¢065¢9d

bubnmoreka [{OK https://m.edsoo.ru/486671fb

65

[TpocTeie 3¢upHl: HOMEHKIIATypa
Y U30MEepHs, 0COOEHHOCTH

bu6mmoreka [IOK https://m.edsoo.ru/c2¢788b2




(GUBUYECKUX U XUMHUYECKHUX
CBOWCTB

CnoxHbie dupHI:
TOMOJIOTHYECKHUH psifl, oO1ast

66 bu6mmoreka LIOK https://m.edsoo.ru/adfffe6d
dbopmyia, ©3oMeEpHs U
HOMEHKJIaTypa
duznyeckre 1 XUMUUECKHS
67 i bu6mmoreka LIOK https://m.edsoo.ru/ad6b94b2
cBoOMcCTBa 3(HHUPOB
XKupsr: crpoenue, puznveckue u
68 XUMHYECKHE CBOMCTBA bubmuoreka I{OK https://m.edsoo.ru/al9c5b98
(rumposnus)
Oco0eHHOCTH CBOICTB JKHUPOB,
COJIepIKaINX OCTATKH
69 Aiepatn Bu6maorexa LOK hitps://m.cdsoo.ru/b0331922
HENPEICTbHBIX KUPHBIX KUCIIOT.
JKups! B ipupoae
Mbiu1a KaK COJINA BBICIINX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE
70 nericteue. [lorsarue o bu6mmoreka IIOK https://m.edsoo.ru/3¢566565
CHHTETHYECKHX MOFOIIUX
cpenctax (CMC)
https://bstudy.net/1010385/estestvoznanie/laborato
[IpaxkTuueckas padora Ne 7. . . .
71 " . " rnaya_rabota_izuchenie svoystv_zhirov_myla_po
CBolicTBa )XHPOB U MbLITa .
luchenie myla
I'eneTmueckas CBI3b
JIEBOJOPOJIOB U
72 | YTICBOAOPOA Bu6miorexa [IOK https://m.eds0o.ru/56790c96
KHCIIOPOJICOACPIKAIIIX
OpTraHWYECKUX BEIIECTB
CucreMmaru3anus 1 00001IeHne
73 . H bu6mmoreka IIOK https://m.edsoo.ru/f8eaf2eb

3HAaHUH 10 TEME




74

75

76

Kontposnbnas padora Ne 4 o
teme "KapOoHOBBIE KHCIIOTHI,
3UpHIL, KUPHI"

OO61mas xapakTepucTHKa
YIJIEBOJIOB U Kiaccuukaus
yIJIeBOJIOB (MOHO-, IU- U
H0JIMCaXapubl)
Momnocaxapupl: puznueckue
CBOICTBA U HAXOXICHUE B
npupoje

https://infourok.ru/kontrolnaya-rabota-po-
organicheskoy-himii-kislorodsoderzhaschie-
organicheskie-soedineniya-klass-2059018.html

bu6mmoreka LIOK https://m.edsoo.ru/7a9693al

bu6mmoreka LIOK https://m.edsoo.ru/b4bdda2d

77

[IpuMeHeHue rioKo3sl, €€
3HAUYCHUC B ) KU3HCACATCIbHOCTH
Oopranusma

bubmuoreka I{OK https://m.edsoo.ru/5e61122d

78

Hucaxapunpl: caxaposa, MajJbTo3a
n nakto3a. Haxoxxnenne B
HPUPOJIE U IIPUMEHEHUE
JMCaxapuioB

bu6mmoreka [IOK https://m.edsoo.ru/eb0384¢7

79

ITonmucaxapunpl: cTpoeHue
MaKpOMOJIEKYJ, PU3NYECKUE U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

bu6mmoteka IIOK https://m.edsoo.ru/72a04508

80

81

[IpaxkTuueckas padora Ne 8
«IKCIepUMEHTAIbHbIE 3a/1a4H 1O
pacro3HaBaHHIO BEIIECTB) 110
Teme "YrieBoanl. "

Pemienne pacueTHbIX 3a/1a4 Ha
onpeJieJIeHue A0JIU BbIX0a
MPOJIYKTa PEAKIIUU OT
TEOPETUYECKH BO3MOXHOTO

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

bu6mmoreka IIOK https://m.edsoo.ru/7fde47ef




82

83

Cucremarusanus 1 00001eHne
3HaHUU MO pa3feny
Kontposnbnas padora Ne 5 mo
teme "Kucnopoacoaepxaniye
OpPraHUYEeCKHE COCTUHEHUS"

bu6mmoreka LIOK https://m.edsoo.ru/08d4364¢

bu6mmoreka LIOK https://m.edsoo.ru/42c6678e

84

AMuUHBL: K1accudukarmys,
CTPOEHHUE MOJICKYJI, 00IIast
bopmyia, uzomepus,
HOMEHKJIaTypa v (pu3nuecKue
CBOMCTBa

bu6mmoreka LIOK https://m.edsoo.ru/efa7e6ca

85

XUMHUYECKUE CBOMCTBA
anmu(aTHIEeCKUX AMHHOB

bubnuoreka I{OK https://m.edsoo.ru/1bc5¢f80

86

87

88

&9

AHUINH: CTPOEHNE aHUIINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHWJINHA

CriocoObI nostyyeHust u

IMPUMCHCHHUEC aJ'II/I(I)aTI/I‘IeCKI/IX
aMHWHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
uzomepus, (hu3nuecKrue CBOMCTBA.

OTI[CJ'ILHLIC NpeACTAaBUTCIIN O~
AMHUHOKHUCIIOT

XUMHYECKHE CBOMCTBA

AMHWHOKHCIIOT, UX OHOJIOTHYECKOE

3Ha4YCHUE aMUHOKHUCIOT. CHHTE3
U TUAPOJIN3 ICTITUAOB

bubnuoreka I{OK https://m.edsoo.ru/39¢d21f1

bu6mmoreka LIOK https://m.edsoo.ru/eal38763

bu6mmoreka LIOK https://m.edsoo.ru/d1773e80

bubnmoreka [{OK https://m.edsoo.ru/77df705a

90

benku xak npupoHbIe
HOJIMMEPBI; CTPYKTYPbI O€JIKOB

bu6mmoreka IIOK https://m.edsoo.ru/429¢9899




91

92

XHUMHUYECKHE CBOMCTBA OEIIKOB

A3zoTcoaepikaiue
TeTePOIUKIMYECKIE COCTMHCHUSI.
HykiieMHOBBIE KUCIIOTHI: COCTAB,
CTpOCHHUE B OMOJOTHYecKast POJib

bu6mmoreka LIOK https://m.edsoo.ru/6237306d

bu6mmoreka LIOK https://m.edsoo.ru/521d1431

93

[IpaxTuueckas padora Ne 9.
Pemenne skcniepuMeHTaIbHBIX
3a7a4 no teme "A3zorcoaepxkaniue
OpPraHUYeCKHUe COCTUHEHUS"

bu6mmoreka LIOK https://m.edsoo.ru/8e3c02d1

94

CucremaTu3zanus u 0000IIeHHE
o Teme "A3oTcoepKaiiue
OpraHuYecKue coequHeHus"

bubmuoreka I{OK https://m.edsoo.ru/ce561bc7

95

OCHOBHBIE TTOHATHS XUMHU
BBICOKOMOJIEKYJISIPHBIX
COCTUHEHUN U METOJBI UX
CHUHTE3a —IIOJIMMEPU3als 1
MMOTUKOHIEHCAITHS

bu6mmoteka IIOK https://m.edsoo.ru/7aa63ebd

96

97

ITmacTmaccel. YTummzamnus u
nepepadoTKa MIacTuKa

OnacToMepsl: HATypalbHbIN
CUHTETHUYECKHE KaydyKu. Pe3nHa

bu6mmoteka IIOK https://m.edsoo.ru/82242e0f

bu6mmoreka LIOK https://m.edsoo.ru/246103ec

98

Bousiokna: HatypanbHbIe,
HNCKYCCTBCHHBIC, CHHTCTUYCCKHC.
[Toaumepsl cnenuaabHOTO
Ha3HA4YEeHUS

bubnmoreka [{OK https:/m.edsoo.ru/5963a601

99

[TpaxkTrueckas padota Ne 10.
PeHIeHI/Ie 3KCHepI/IMeHTaJ'IBHBIX
3azad4 mo treMe "Pacro3HaBanue

bu6mmoteka IIOK https://m.edsoo.ru/3aebd77a




I1acTMacc U BOJIOKOH"

O06o01IeHre U CHCTEMaTH3aIs
M3YYEHHOTO MaTepHasa 1o TemMe
"BricokOMOIEKYIApHbIE
coenuHeHus"

100

bu6mmoreka LIOK https://m.edsoo.ru/6a22bled

Peseps. Pemienue 3ana4 B pamkax

101 EDD

Peseps. Pemienue 3a1ay B pamkax
EI'D

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

102

10




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpPOHHbIe NN (ppoBbIE
Tema ypoka Kounrpouabusie IIpakTuueckue
n/n Bcero U3ydeHusi oOpa3oBaTeSbHBbIE pecypchl
padoThI padoThI

| Atom. CocTaB aTOMHBIX SIJED. 1 0 0 bubnmoreka [JOK
Xumuueckui snement. M30tormsl https://m.edsoo.ru/59c112ee
CrpoeHue 3JIeKTPOHHBIX

bubnnoreka IIOK
2 000JI0UYEK aTOMOB, KBAHTOBBIE 1 0 0
https://m.edsoo.ru/b4d9fffa
qrcia
Krnaccudukanus XaMHIeCKUX
3 SIEMEHTOB (5-, -, d-, f I 0 0 bubmmorexa [TOK
- P G https://m.edsoo.ru/61294af9
3JIEMEHTHI)

4 Pacrnipenenenue a1eKTpOHOB 110 1 0 0 bubmuoreka [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DIIeKTPOHHBIE KOH(MUTYPALINU

5 aTOMOI]: BHGMGHTOBq; OZEOBHOM u 1 0 0 brbmmorexa [TOK

. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUU

6 DneKTpOHHBbIE KOHPUTYpaAIUU | 0 0 bubnmnoreka [JOK
HMOHOB. DJIEKTPOOTPHUIATEIHHOCTD https://m.edsoo.ru/a0764b24
[Iepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema

7 XUMHAYECKUX deMeHToB J[. U. 1 0 0 bubmmorexa [JOK
MeHnpeneeBa, CBI3b C https://m.edsoo.ru/16957¢01
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

g 3aKOHOMEPHOCTH N3MEHEHUS 1 0 0 bubnmnoreka [JOK

CBOMCTB XMMHYECKUX 3JICMCHTOB

https://m.edsoo.ru/f8468927




1 00pa3yeMbIX UMH IIPOCTHIX U
CJIOXKHBIX BEIIECTB 110 TpynnaM u
nepuoiam

Bunn xuMrueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs

bu6nmoreka [IOK

[Iepnonnueckas cucrema
XUMHYECKUX dj1eMeHToB /I, .

9 KOBAaJIEHTHOH cBs13U. BomopogHas
P https://m.edsoo.ru/5a8072af
CBA3b. MeXMOJIEeKyIIsIpHBIC
B3aUMOJICVCTBHUS
BaneHTHOCTb U BaJICHTHBIE
BO3MOXHOCTH aTOMOB. CBsI3b
10 3JIEKTPOHHOU CTPYKTYPBI bubmorexa HOK
p PYKTYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUYECKUM
CTPOCHUEM
[IpencraBieHus 0 KOMIUIEKCHBIX
11 COCJIMHEHUIX: COCTaB U bubnmnorexa LIOK
’ https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoneKkyaspHOTO 1
12 HEMOJIEKYJIIPHOTO CTPOCHHS. bubnmnorexka HOK
THUIBI KPUCTAIIINYECKUX PELIETOK https://m.edsoo.ru/e167635b
Y CBOMCTBA BEILIECTB
13 Knaccugukanus u HoMeHKIaTypa bubnmnorexka HOK
HEOPraHNYeCKUX BEIIECTB https://m.edsoo.ru/bf9e108d
14 CucreMaru3anus 1 0000IIeHNE bubmmorexa [JOK
3HaHUH 10 TEME https://m.edsoo.ru/8d2c6alda
KonTponpHas paboTa mo Temam
"CrpoeHue aToma.
N bubmuorexa [JOK
15 [lepuonnueckuii 3aKoH 1

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




Menaeneesa", "Ctpoenue
BemecTBa. MHOTOOOpa3ue

BemiecTs"
[TonsiTue 0 AUCIEPCHBIX
16 cucreMax. IIpencrasieHue o Bubmaorexa ITOK
P https://m.edsoo.ru/da2c70e4
KOJJTOUJHBIX pacTBOpax
HcruHHbBIE paCTBOPSI:

17 HACHIIIICHHBIC 1 HCHACHIIIICHHBIE, bubmnoreka IIOK
pacTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatst

13 CriocoObI BEIpaKEHHS bubnuorexa [HOK
KOHIICHTpAalLluX pacTBOPOB https://m.edsoo.ru/328e653a
Pemenue 3amau ¢
HCIIOJIL30BAaHUEM ITOHSATHI

19 ""MaccoBas JOJISI PACTBOPEHHOIO bubnnorexa LIOK

v p p https://m.edsoo.ru/785e0ab4
BemecTra", "MoJsipHas
KOHIIEHTpanus"
Knaccudukanms xumuaecknx
peakuil B HEOPraHU4YECKON U
OpraHUYEeCKO XUMUU. 3aKOH
20 COXPaHEHUsI MacChl BEILECTB; bubmorexa LOK

p ’ hitps://m.edsoo.ru/6335¢dd2
3aKOH COXpaHEHUs U
MpEBpAIICHHS YHEPTUHU TIPU
XUMHUYECKUX PEAKIUAX
CKOPOCTh XHMHYECKOI PeaKIui, httDS2//W.W\.V.Vak]'aSS.l‘u/D/l.’l.lmlla/ 11-
€& 3aBHCHMOCTD OT Pa3IHUHBIX LSosiunile sl L uvit

21 p 6995740/skorost-khimicheskoi-

¢axropos. Katanus n
KaTaJIn3aToOphI

reaktcii-faktory-vliiaiushchie-na-
skorost-reaktcii-6964759/re-




cdc30b56-eb4a-4ca7-b990-

1982b7ec3adc
[IpakTrueckas padora Ne 1 o
” TeMe "BiusiHue pa3InyHbIX bubnmoreka [JOK
(hakTOpOB HA CKOPOCTH https://m.edsoo.ru/1facaldl
XUMHYECKON peakiun"
TemnnoBbie 3P HEKTH XUMUYECKUX
23 eakiui. TepMOXuMHUUECKUE bubmorexa LHOK
pealtiint. 1ep https://m.edsoo.ru/d1 db86da
ypaBHEHUs
Brruucnenust mo ypaBHeHUSIM
. bu6mmoteka [IOK
24 XMMHYECKUX PEAKIUU U
https://m.edsoo.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
L OMOLCHHELC 1 [CTenOrCHHALE https://infourok.ru/urok-v-klasse-
25 P tipi-himicheskih-reakciy-
peakiun 2474833 html
OObpaTtumble U HEOOpaTUMBbIE
26 €aKIu. XUMHUYECKOe bubmorera [OK
PEAKIIH. https://m.eds00.ru/30952f9b
paBHOBeCHE
[Ipaktrueckas padota Ne 2 o
7 teMe "BnusHue pa3nuyHbIx bubmuoreka [JOK
(hakTOpPOB HA TOJIOKEHUE https://m.edsoo.ru/3bf34e17
XUMHYECKOTO paBHOBECUS"
DNeKTpoNIuTHYECKast
)3 mucconmanya. CUIbHBIE U bu6nuoreka [IOK
ciabbie 25eKTpouThl. CTETeHb https://m.edsoo.ru/5f766bdf
JTUCCOTTHAITIHT
HNonHnoe npousBeaeHue BOIbI.
p bu6nuoreka [IOK
29 Cpena BOJHBIX pacTBOPOB.

Bomopoansriii mokazarens (pH)

https://m.edsoo.ru/3966ca89




pacTtBopa

I'mpaposnus cosneit. Peakuuu,

bu6nuoreka [IOK

30 MPOTEKAIOIIHUE B paCTBOPaxX
P HE B pacTEop https://m.edsoo.ru/09d5a%d
AJIEKTPOJIUTOB
[Ipaktuyeckas padora Ne 3 o
31 Teme "XUMHUYECKHE PEeaKIuu B bubmorexa HOK
P Ii https://m.edsoo.ru/2e3daeb0
pacTBOpax 3JIEKTPOJIUTOB
OKuCIUTETbHO-

0 BOCCTAaHOBUTEIIbHBIE PEAKIINH. bubnmnoreka [HOK
Bakueiinie oKUCIUTENN U https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIH

13 MeToJ1 37€KTPOHHOTO bubnmnoreka HOK
(37IEeKTOHHO-MOHHOTO) Oananca https://m.edsoo.ru/fb691387

34 DIEKTPOIHN3 PaCTBOPOB U bubmuotexa [JOK
paciuiaBoB BELIECTB https://m.eds00.ru/93fb97d2

35 Pemenue 3aiay paznu4HbIX bubmuoreka [JOK
TUIIOB https://m.edsoo.ru/5a859d16
CucremaTu3aius 1 00001IeHNE

36 3HaHUM 1Mo Teme "XuMuyeckue bubmorexa HOK

" https://m.edsoo.ru/c161eb85
peakiuu

37 Konrtponsnas padora Ne 2 o bu6muoreka [JOK
Teme "XuMuuyeckue peakiuu' https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETaIOB B
[Iepnonnueckoii cucreme

38 XAMUYECKUX deMeHToB /1. 1. but6mmoreka [IOK

MenzenaeeBa 1 0COOEHHOCTH
CTPOEHHUSI X aTOMOB.
duznueckue cBoiicTBa

https://m.edsoo.ru/8ca2dcad




HEMCTAJIJIOB

AnnoTrponusi HEMETaUIOB (Ha

bu6nuoreka [IOK

39 MpUMEpPE KUCIOPOaa, CEPHI,
P P POA P https://m.edsoo.ru/ef92c91c
dbocdopa u yriepona)
Bonopox: moinydenue,
P 7 bubmmoreka [JOK
40 (du3HUeCcCKre U XUMUYIECKHE
. https://m.edsoo.ru/0aa8f613
cBoycTBa. ['mapuael
I"aymoreHbl: HAX0XKCHUE B
41 IIPUPO/IE, CLIOCOOBI MOTYUYEHMUS, bubnuoreka [JOK
¢buznvecKre 1 XUMHUECKUE https://m.edsoo.ru/4e223795
CBOMCTBa
l"anorenoBonopoabl. Baxkneiue
42 KHCIJIOPOCOICPIKAIIINE bubmorexa HOK
POAICOAIEpKalll https://m.edso00.ru/6b3255e6
COCIMHCHHS TAIIOTEHOB
JlaGopaTopHsble u
MIPOMBIIIITIEHHBIE CTIOCOOBI
43 MOJIYYEHHUS TAJIOTEHOB bubmorexa HOK
Y ’ https://m.edsoo.ru/6971aca4
[IpuMeHeHne rajnoreHoB 1 ux
COeJIMHEHU
[IpakTuueckas paborta Ne 4.
bu6nuoreka [IOK
44 Pemrenne skcriepUMEHTAIBHBIX
" " https://m.edsoo.ru/8b26fecd
3a7a4 o teme "lajoreHsl
Kucnopon: nabopatopusie u
MIPOMBIIIITIEHHBIE CIIOCOOBI
45 NOJTy4YeHus1, PU3NUECKue 1 bubnrotexa LHOK
yi ’ . https://m.edsoo.ru/c8abc36a
XUMHYeCcKue cBoiicTBa. O30H.
[IpuMeHeHne KuciIopoia u 030Ha
bubnuotexa [JOK
46 Oxcuapl U NEPOKCUIBI 1

https://m.edsoo.ru/5¢8816a0




Cepa: HaxOXJCHHE B IPUPOJIE,
CTIOCOOBI OTYYEHUS,

bu6nmoreka [IOK

47
¢busnvecKkre 1 XUMHUYECKHE https://m.edsoo.ru/46afae16
CBoOMCTBa

bu6nmoreka [IOK
48 CepoBoaopo, ¢
POBOAOPOA, CYbHHAL! https:/m.edso0.ru/7¢875999
Kucnopoaconepxaiiue
49 coe, I/IPII)GHI/ISI cepm OcobeHHoCTH bubmorexa HOK
il ? ' https://m.edsoo.ru/8cfa2548
CBOMCTB CEpPHOM KUCIIOTHI
[IpakTuueckas padora Ne 5.

50 Pemenne skcriepuMeHTaNbHBIX bubnmnoreka [HOK
3aga4 no teme "Cepa u eé https://m.edsoo.ru/0afb05e4
coeauHeHUS"

51 Pemenue 3anau paznmyHbIx bubnnoreka IIOK
THUIIOB https://m.edsoo.ru/5afa265d
A30T: Hax0XJAEHUE B IPUPOJIE,

50 CIIOCOOBI MOJTyUEHHUS], bubmuotexa [JOK
busnuecKue 1 XMMUYECKHE https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMMAK, HUTPUJIbI
Kucnoposaconepxartiue

53 coe, I/II-II)eIfI/IH asf))Ta OcobenHocTH bubmorexa HOK

{l o https://m.edsoo.ru/e2965afe
CBOMCTB a30THOM KHUCIIOTBI
[Ipumenenue a3ora u ero
54 COeIMHEHMI. A30THBIE bubmorexa [IOK
A ) https://m.edsoo.ru/129£5059
ynoOpeHus
dochop: HaXOKICHHE B IPUPOJIE,
55 CHOCOOBI OTYYEeHHS, bubnmnoreka [JOK

¢busnveckue 1 XUMHUECKUE
cBoiictBa. Dochuas u hochun

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




Oxkcuabl pocdopa,

56 dbocdopconepaniye KuCIOThl bubmmorexa [TOK
peoAep IUH ’ https://m.edsoo.ru/c7a2d429
Comu ochopHO KUCITOTHI
[Ipumenenue gocdopa u ero
57 cope WHEHUH zlb;oc(@iop HbIC bubmorexa HOK
A ' P https://m.edsoo.ru/a218070a
ynoOpeHus
[TpakTuyeckas padora Ne 6.
53 Pemenue sxcnepuMeHTaIbHBIX bubnuorexa [HOK
3a1a4 1o Teme "A3ot u pochop u https://m.edsoo.ru/8175ac3f
UX coequHeHus"
59 Pemrenue 3amau pa3audHbIX bubnuorexa [HOK
TUIIOB https://m.edsoo.ru/2b6d8b4b
Yraepoa: HaXOXKJICHHUE B
MIPUPO/IE, ATIOTPOITHBIC
60 MI()) EI(bHI/IKa uu; g)muqecxne u bubmmorexa LHOK
a T 9 https://m.edsoo.ru/1eb19f9e
XUMHUYECKHE CBOMCTBA,
MIPUMCHCHUE
Oxcup yriepoaa(ll), oxcu
61 e I(l)y;(l\rf)) . (OJI)LHaﬂ Kicnom bubmorexa [TOK
yr "p a - YT https://m.edsoo.ru/dba58adf
u eé conu
Kpemuuii: HaxoxneHue B
2 pUpO/Ie, CIIOCOOBI MOTYUYEHUS, bubmumoreka [JOK
(hU3UYECKHEe U XUMHUYECKUE https://m.edsoo.ru/143558ab
CBOICTBA
63 Oxcun xpemuausi(I1V), kpeMHueBas bubnuotexa [JOK
KHCJIOTA, CUITUKATHI https://m.edsoo.ru/3170e7b1
but6mmoreka [IOK
[IpumeHeHne KpeMHUS U €T0
64 https://m.edsoo.ru/393cdacO

coenuHennii. CTEKII0, €eTo

https://m.edsoo.ru/5823cefb




IIOJIY4YCHHE, BUIBI CTCKIIa

Pemenne 3anau pasian4HbIX

bu6nuoreka [IOK

65
THUIIOB https://m.edsoo.ru/6029b609
66 Cucremaru3anus U 0000IICHIE bubmuorexa [JOK
3HaHu# 1o teme "Hemeramnnr" https://m.edsoo.ru/6e864db5
67 Kontponbnas padota Ne 3 mo bubnmnoreka HOK
TeMme "Hemeraminr" https://m.edsoo.ru/d0484c76
AHanu3 pe3yabTaToB
68 KOHTPOJILHOHI pa0OThI, KOPPEKIIHS bubmorexa LOK
p p » KOPpeKiL https://m.edsoo.ru/2b7e¢9510
[0)1105(310) 8
IlonoxeHue MeTanioB B
[Iepnonnueckoii cucreme
69 XHMUYECKHUX DJIEMEHTOB. bubnnoreka IIOK
Oco0eHHOCTH CTPOCHHS https://m.edsoo.ru/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
OO6mume guznueckre CBOMCTBA
70 MmertauioB. [IpuMenenue bubmiorexa LIOK
P https://m.edsoo.ru/51dac9d3
METAJIJIOB B OBITY M TEXHUKE
71 CmuaBsl MetasuioB. Kopposust bubnmnoreka [JOK
METAJJIOB https://m.edsoo.ru/42b872e3
DIEKTPOXUMUUECKHUHN PSII
72 Ham H)FI)CCHI/Iﬁ MeTaJIJIOE Oo6mue Bubmrorexa ITOK
p ’ B https://m.edsoo.ru/94eb377a
CIIOCOOBI TIOTYYCHUSI METAIITIOB
OO01mmas xapakTepucTHKa
7 MeTaoB IA-rpynmnsl bu6muoreka [JOK

IIepunonnueckoii cucTeMbl
XUMUYECKUX IeMeHTOB. Harpuit

https://m.edsoo.ru/e12¢26b3




Y KaJIUW: MoTydeHue, Gu3ndecKue
1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN

Pemenne 3a/laq pa3JINIHbIX

bu6nmoreka [IOK

4 THUIIOB https://m.edsoo.ru/b624f801
OOm1ast xapaKTepUCTHKA
MetauioB [IA-rpynmsl
[Tepuonuueckoit cUCTEMBI
75 XAUMHYECKHUX JIEMEHTOB. Maraui bubmuorexa [JOK
Y KaJIBLIMI: MOJTyYEHHUe, https://m.edsoo.ru/7¢3e49c0
(bu3HYeCKre U XUMUICCKHE
CBOMCTBA, MPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COCAUHECHUI
[TpakTuyeckas pabora Ne 7
76 "YKECcTKOCTh BOJIBI M CIIOCOOBI €6 bubmorexa HOK
| https://m.edsoo.ru/c74bfae9
YCTpaHECHUS
77 Pewrenue 3ana4 pasian4HbIX bubnmnorexka HOK
TUIIOB https://m.edsoo.ru/e3de37b6
AOMWHUI: TIOJTy4YEHHE,
78 ¢bu3nyecKkrue 1 XuMHUYECKHe brbmmorexa [TOK
. https://m.edsoo.ru/0e79b266
CBOMCTBA, IPUMEHEHNUE
AMpoTepHbIe CBOMCTBA OKCHIA U
79 THAPOKCH/IA aTIOMHUHHS, bu6nuoreka [IOK
TUAPOKCOKOMILIEKCHI AIIFOMUHUS, https://m.edsoo.ru/5d12d318
WX IPUMEHEHUE
[TpakTuueckas paborta Ne 8.
80 Pemrenne skcnepuMeHTAIBHBIX bubmmorexa LHOK

3a7a4 o teMe "MeTaiibl

https://m.edsoo.ru/27a4af43




IJ1aBHBIX TToArpymnm"

OOm1ast xapaKTepUCTHKA
METaJUIOB TOOOYHBIX MTOTPYIII

bu6nuoreka [IOK

81 .
(b-rpynm) Ilepuoanyeckoit https://m.edsoo.ru/610d7431
CHCTEMBI XUMHYECKHUX DJIIEMEHTOB
dusnueckue U XUMUYCCKUE
82 CBOMCTBA XpOMa M €ro bubmorexa LOK
P https://m.eds00.ru/991 1bef3
COCIMHECHHH, UX TPUMEHEHHUE
Bakueiinmie coequHEHUS
83 mapraumna. Ilepmanranar Kaiaust bubnnorexa LIOK
praufa. 1iep R, https:/m.eds00.ru/039d69¢8
€ro OKHCIUTEIbHBIE CBOMCTBA
dusnueckre U XUMHUECKHUE
24 CBOMCTBA keJjie3a U €ro bubmuorexa [JOK
coeguHenuil. [lonyuenue u https://m.edsoo.ru/1b7£f8741
MIPUMEHEHUE CIIJIABOB XKeje3a
dusznyeckre ¥ XUMHUYECKHE
85 CBOMCTBA MEIU U €€ COSTUHEHUN bubnmorexa LIOK
> https://m.edsoo.ru/2bc0f954
WX IPUMEHEHUE
dusznyeckre ¥ XUMHUYECKHE
26 CBOMCTBA LIUHKA U €T0 bubnmnorexka HOK
COCIMHEHUH, UX IPUMEHEHUE. https://m.edsoo.ru/b1{f2beal
I'mapokcokoMILIEKChI IMHKA
[TpakTrueckas padota Ne 9.
PemreHne skcriepUMEHTAIBHBIX bu6muoreka [JOK
87 "
3a7a4 1o TeMe ""'MeTaiibl https://m.edsoo.ru/abe352¢ea
MOOOYHBIX MOATPYI"
28 Pemenue 3amau pa3muaHbIX bubnuotexa [JOK

THUIIOB

https://m.edsoo.ru/a8b83d83




O06001IeHrEe U cUCTEMaTU3 AU

bu6nmoreka [IOK

89 M3y4YEHHOTO MaTepHalia 1o TemMe
" Y " P https://m.edsoo.ru/e91fe975
Meraiuibl
90 KonTponbnas padora Ne 4 o bubnmoreka [JOK
teme "Metaibr" https://m.edsoo.ru/83f63ea3
AHanu3 pe3yiabTaToB
. bubmnorexa [JOK
91 KOHTPOJILHON pabOThI, KOPPEKLIUs
https://m.edsoo.ru/9ebff2fd
OIHO0K
XHUMUYECKOE 3arpsi3HEHUE
92 OKpY>KaloIlen Cpe/ibl U ero bubmorexa HOK
pyzaiot el https://m.edsoo.ru/9f11bf51
MOCTEACTBUS
93 XUMHS U 3J0POBBE YETOBEKA. bubnmnoreka HOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edsoo.ru/a6552721
Xumus nuiy. Poias xumuu B
94 o0ecrnevyeHny MUIIeBOH bubmorexa HOK
https://m.edsoo.ru/1f7b5bd2
0€e30MacHOCTH
95 Kocmernueckue u mapdromepHsie bubmuotexa [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
Ponp xumun B obecrieueHUN
YCTOMYHMBOTO pPa3BUTHUSA
bu6nuoreka [IOK
96 yenoBeuecTBa. [lonsaTue o
https://m.edsoo.ru/080fe1f0
Hay4HBIX METOJIaX MCCIICIOBAHUS
BEIIIECTB
Hayunsle mpuHIUIIBL
OpraHU3aIi XUMUYECKOTO
bu6nuoreka [IOK
97 npousBoAcTBa. [I[poMbIlITIEHHBIE

CIOCOOBI MOTYyYEHUS BAXKHEHIIINX
BEIIIECTB

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




Xumus B CTPOUTCEIILCTBE.

98 Baxueiinine cTpouTeILHBIE U 1 Bubmaorexa ITOK
p https://m.eds0o.ru/61e69003
KOHCTPYKIIMOHHBIE MaTepUaIIbI
XUMHS B CEILCKOM XO03SICTBE.
99 Opraunueckyue 1 MUHEPAIbHBIE 1 Bubmaorexa ITOK
p p https://m.edsoo.ru/fd39587d
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IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIOJIAralolue MOHATUS (XUMHYECKHHM AJIEMEHT, aTOM, H30TOIIbI,
3NEKTpOHHAas 000JI0UKa aToMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKast CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3U), THOpUAM3AIMS
aTOMHBIX oOpOuTaneil, KpUCTaJUIMuecKas peumeéTKa, MOJb, MOJSpHas
Macca, MOJSpHbIA O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIIEPCHBIE CHUCTEMBI), KPUCTAIIOTUAPATHI, YIIIEPOTHBIN
ckeser, (yHKIMOHAJbHAs TPYIIa, paguKal, H30MEpbl, CTPYKTypHas
dopmyna,  um3zomepus  (CTpYKTypHas, TeoMmeTpuueckas  (uuc-,
TPAaHCU30MEPHSI), TOMOJIOTUYECKUI psiA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- M a30TCOJEpKAIINE COCTUHEHHS, OMOJIOTHYEeCKH aKTHUBHBIE
BellecTBa (YriaeBOAbl, KUPbI, OCIKKU), MOHOMED, MOIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX PpeaKUUi (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE, 7K30- U
SH/IOTEPMHUECKUE, PEAKIIMU MOHHOIO OOMEHa, TOMO- U I'€TepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOIMUTHI,
ANEKTPOIUTUYECKAsT AUCCOLUAIIMS, CTETIEHb UCCOLMALUN, OKUCIIUTEND,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiuu,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XMMHYECKOTO CTPOCHUS OpPraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUECKON IUCCOLMALUU,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU SI3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XAMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAAMOJICKYJIAPHOM YPOBHAX

NpEACTaBJICHUA ) MCXaHUu3Max XHUMHUYCCKUX peaKHI/Iﬁ .

TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

1.4

(aKTOJIOTMYECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M MNPAKTHYECKOW JESITEIBHOCTH

YCJI0BCKa

L.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XUMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
IPOM3BOACTBA CEPHOW KHCIOTH, aMMMakKa, METaHOoJa, IepepaboTKu
HedTH)

CchopMupOBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aHMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHUSIMH H npeaACTaBJICHUAMU
APpyrux mnpeamMeToB IAJist 0osiee OCO3HAHHOIO MOHHMMAHHSA M OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCITIOJIB30BATh!:

HAaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCIKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpPIKJIZlI[HOfI XMMHUU W TpPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAINUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH TS KJIacCU(DUKAIIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarupyIONIMX BEIIECTB,
TErIOBOMY  3(PQEKTy peakIy, W3MEHEHUIO CTETNEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peakuuu, y4aCTUro KaTaJII/I3aT0pa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSIHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, UCTIONB3Ys TOHATHUSA S-, p-,

d-31eKTpOHHBIE OpOUTAIN, SDHEPTETUYECKUE YPOBHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0pa3yeMbIX MU COCTUHEHUH IO

MepuoaM U rpymmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUi MOCPEICTBOM COCTABIICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHUS peakuii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBUSA, IPU KOTOPBIX
3TH PEeaKlUu UIAYT JO KOHIIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ OT KpaTHOCTH MW THUIIA
KOBaJICHTHOH CBS3H (G- n TE-CBH3I/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a@ TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XapaKTCPHbIC XHMUUYCCKHC CBOMCTBA BCIICCTB COOTBECTCTBYIOUIMMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLUI

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K OINPEACIEHHBIM KjaccaM H
rpymnmamM COeIUHEHUH (IIPOCThIe BEIIECTBA, OKCUbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FUPHI, CIUPTHL, (HEHOIIBI, AJIBJETUbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE A(QUPHI, KUPBI, YIJIEBOJbI, AMMHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl MO0 XUMHUYECKUM
dbopmynaM W ypaBHEHHSM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYECKUX BETUYUH:

Macchl (00b€Ma, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJIHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIel pacTBOPEHHOTO BEILIECTBA WM AAHO B U30BITKE (MMEET IPUMECH )

MaccoBOW WJIM 0OBbEMHOM 10JIH, BBIX0/1a IPOAYKTA PEAKIIUU

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

12

Bnanenue cucteMoil 3HaHHMM O METOJAX HAYYHOTO MO3HAHHS SIBICHUU
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS MPU SKCIEPUMEHTATIBLHOM MCCIIEAOBAaHUM BELIECTB W JUIS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE YMEHHUSI NPUMEHATh (MCIOIb30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BEIIECTB Ul AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U INPOrHO3HMPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MPUPOLY; MAJs IPHUHATUSA

IPaMOTHBIX pEILIEHU TPOOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUIAHUPOBATH U MPOBOAUTH XUMHUYECKHI
JKCIIEPUMEHT (TIOJyYeHHEe W U3YYEeHHE CBOWMCTB HEOPraHUYECKUX H
OpraHMYECKUX BEIIECTB, KauyeCTBEHHbIE pEaKUUU YIIEBOAOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCJIOPOJACOJEPKAIIUX OPTraHUYECKUX BEIECTB,
perieHue AKCTIEPUMEHTAIbHBIX 3a/1a4 1o pacrno3HaBaHUIO
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB) C COONIOACHHEM IPaBUII
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a0OpaTOPHBIM
obopynoBanuem; (GOpMyIHPOBATH 1SN HCCICIOBAHUS; MIPEICTABISATH B
pasnu4HON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCoBOM MH(poOpMaluH, ceTb IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaThb B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLIEHUBaTh HH(MOPMAIMIO C TO3WIMKA HKOJOTHYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOMN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAas CMBICI TIOKa3aTels MpeneIbHOU
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemectBa. CoBpeMeHHass MoJieNb CTpoeHusi atoMa. Pacmpenenenue
JIEKTPOHOB 110 SHEpreTHYeckuM ypoBHsM. Kiaccupukanus XuMHUECKUX
anmeMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXJAEHHOE COCTOSHHS aTOMOB. OJIEKTPOHHAas

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux dnaeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.MI. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB M HMX COCIMHEHUU I10
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[I/IHGHI/Iﬁ, BBICHIUX OKCUIA0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBsa3u (KOBaJeHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMoeKysipHbIe B3auMoeiicTBus. BemecTsa
MOJIEKYJIIPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMS. THIBl KPUCTAUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelETKI

XuMu4ecKas pcaKknus. Knaccmbmcauml XUMHYCCKHUX peaKI_II/Iﬁ B

HEOpPraHMYECKON ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (eKTh XUMUYECKUX peakiuil. TepMoxumuueckue ypaBHEHUs

1.8

OObpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha

COCTOsIHUE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

OnexTponutnueckas auccoruanus. CuiibHble U cinalble anekTponutbl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KHCIAsd, HEWUTpaibHas, IienouyHas. CTeneHb
aucconuanuy. Peakiimym HOHHOro oOMeHa

I'unponus coneit. Monnoe mpousBenenue Boabl. Bogopoausiii mokaszarens (pH)
pacTtBopa

CriocoObl BEIpaKEeHHs KOHIIEHTPALUU PACTBOPOB: MAacCOBasi JA0JIsS paCTBOPEHHOTO
BELIECTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble ¥ HEHachIILEHHbIE

pacTBOPBI, pacCTBOPUMOCTh. Kpucrammoruaparst

1.12

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEIMIECTB B cpenax C

paszHbIM 3HaueHHeM pH. MeToapl aeKTpoHHOTO OanaHca




1.13

DNEeKTPOIN3 PaCTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

23

24

XUMUYECKHUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpUMl, Kanuil, KaJabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

###Par#H#H# nenTudukanms HeopraHmyecknx coeanHeHmnii. KauectBeHHbie

PCaKky Ha HECOPraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPHUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriuepoaHblii CKeJIeT OPraHu4YeCKOW MOJIEKYJIBI.
KpatHocTh XuMHMUECKON CBSI3U. S- M P-CBS3U. sp3-, sp2-, sp-THOpUAMU3AINU
opOuTaneii aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XHMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsitTne o  QyHkumoHanbHOM  rpymme.  OpueHTauuoOHHbIE  3PPEKTHI

3aMECTUTEIEN

33

34

3.5

[IpencraBnenne o knaccuuKauu OpraHuyeckux BemecTB. HomeHkmnatypa
OpraHMYECKUX COEIWHEHUN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BCHICCTB

CBO6OI[HOpaI[I/IKaJ'IBHBII\;I M HOHHBIA MEXaHHU3MbI pCaKkIuu. Ilonstue o

HykJieopuie u snexrpoduie. [Ipasuio MapkoBHukoBa. [IpaBuso 3aiinieBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJIKAHOB: rajJOT€HUPOBAHUE, JETHIPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. Ilukmoankanbl. Cnemuduka CBOWCTB ITUKIOAIKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOAUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOSAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUIApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe ¥ Ta0OpPAaTOPHBIE CIIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pCakiuu MNpPHUCOCIUHCHUA

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




AJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCTUHEHUs (IaJOreHUPOBAHUE,
THJIPUPOBAHUE, THIpATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHM Ul CBAPKH U PE3KU

MCETAaJlJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peakUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropernsi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0eHHOCTH XMMHMYECKHUX CBOMCTB crupona. [lomumepusauust cTupona.

Crioco05b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATUUYCCKUX YTJIIEBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJINYMA
THIPOKCOTPYIIIBI, C  TAJOT€HOBOAOPOAAMH  KaK  CIIOCOO  TOJTydeHHS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropenus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb U TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

@®enon. Xumuueckue cBoiicTBa (eHosia (peakuuu € HaTpueM, T'HIAPOKCHIIOM

Hatpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJH)Z[GFI/IZII)I. XUMHYECKHE CBOMCTBA NpeaAC/IbHBIX AJIbACTUAOB: THAPUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO Tpymmy (peakiusi «cepedpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (II). IlomyueHue mpenenbHBIX
aNbJIETHJIOB: OKHCIEHHE CHOUPTOB, THApATalMs aleTWieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocT pPC€aKu OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUI0B. Bpicliue mpeneibHble U

HeTpee/IbHbIe KapOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CHocoObl MOMYyYEHHS CIOXKHBIX A(PHUPOB.
Obpatumocth peakuuu sTepudukanuu. IlpuMeHeHne CIOXHBIX 3(PUPOB B
MUIIEeBOW M TNap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHbIE 3(GUpbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
THJIpUpOBaHUE, OKUCIEeHUe. [MIpoiu3, WM OMBUICHHE, >KUPOB Kak CIOCcO0
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJEeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHIHNX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BL: pEAaKIMM C YYaCTUEM CIUPTOBBIX U




3.16

3.17

aJIBJICTUAHOM TPYII M MOJIOUYHOKHCIOe OposkeHue. [IpuMeHeHHe TioKo3bl, €€
3HAQ4YCHUE B JKU3HEACATEIBbHOCTH OpraHusma. Jucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBnuBaomyue M HEBOCCTaHABJIMBAIOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuael: kpaxmail, riukoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmaja, IJIMKOTreéHa W Le/UIoo3bl. (PU3M4YecKue CBOMCTBA KpaxMmana u
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KadyeCTBEHHAs
peakuus ¢ MOAOM. XMMUYECKUE CBOMCTBA ILICJUIHOJIO3bI: THMAPOJIU3, NOJIYYCHHE
3¢upoB uemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN 1IENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak MPEACTaBUTENIb apOMATHUYECKHX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHME C KHUCIOTaMH, OpOMHOI
BOJOM, okwucieHue. I[lonyyeHue aMUMHOB aJKWJIMPOBAaHUEM aMMHUaKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIIOTBHI, OOpasymomue Oenku. XUMHUYEeCKHue
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYpalUs, KaYeCTBEHHbIC (LIBETHBIC) PEaKIIUU

Ha OenKu

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHus: MouieKyld. OCHOBHBIE CIIOCOOBI TOTYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMepU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

##Par#H# nenTudukanns opraHMuecKux coeJuHeHn. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHWEC OPraHNYCCKNX BCIICCTB

3.20

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

XUMHUS U KU3Hb

4.1

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

TOpHOYHUMU U TOKCUYHBIMU BCIICCTBAMH, CPECACTBAMU OBITOBOI XUMHUH

4.2

43

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M JHEpPreTUuka: MPUPOIHBIA M TOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
VCTOYHUKH YTIIEBOIOPO/IOB)

XuMUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAIoLIEeW Cpellbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOUYBbI, arMocdepsl, HIopsl U GayHBl OT
XUMHUYECKOTro 3arpsisHeHus. [Ipobrmema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHHUKU SHECPTUU

O6IJ_II/IC MNPpEACTABJICHUA O MPOMBIINIICHHBIX criocobax MOJIYYCHHUA XHUMUYCCKHX




5.1

BelecTB (Ha TpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBerHas  metayuryprusi.  CTEKJI0 WM CWIMKaTHas  IPOMBIIUICHHOCTb.
[IpombiiienHass ~ opranumyeckas  xumusa.  CeIpp€ i1 OpPraHUYeCcKOu

MIPOMBIIIIICHHOCTH
HH#Par##H# Tunbl pacy€THBIX 3a/1a4

###Par###PacuéTbl Macchl BelIeCTBa WM 00bEMA Ta30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCE I 00BbEMY OJJHOTO U3 YYACTBYIOIIUX B PEAKLIUU

BCIICCTB

5.2

###Par##H#Pacuérel TeruioBoro s pexra peakuu

5.3

###Par##HPacuéTbl 00bEMHBIX OTHOIIECHUH Ia30B MPU XUMUYECKUX PEAKIIHIX

54

###Par##PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) IPOIYKTOB

pC€aKluu, €CJIM OAHO U3 BCHICCTB JaHO B H30BITKE (I/IMCCT HpI/IMeCI/I)

5.5

###Par###PacuéTbl MacCcOBOM WM 0OBEMHOM JTOJIM BHIXO/1a IPOAYKTA PEAKIIUU

OT TCOPCTUYCCKHU BO3MOKHOI'O

5.6

5.7

5.8

###Par##PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) IPOAYKTA PEAKIUH,
€CJIM OJJTHO U3 BELIECTB JaHO B BUJE pacTBOpA C ONPEAEIEHHON MaCCOBOM JoJen
PacTBOPEHHOTO BEILIECTBA

###Par###Pacd€Thl C UCIOIB30BaHUEM MOHATUN «MACCOBas JOJIS», «MOJISPHAS
KOHUEHTPALH», «PACTBOPUMOCTbY

###Par#H#HaxoxaeHne MoIeKyasipHOr (hOpMYIIbI OPraHUYECKOTO BEIECTBA 10
€ro IJIOTHOCTH U MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HJIH 10

MIPOYKTaM CTOPaHHUS
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Hoopotun /1. FO. KonTtponupyromas QpyHKIIUS MIKOJIbHOTO XUMUYECKOTO
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Epsirun 1. I1., umkun E. A. Metoauka perieHus 3a1ad no XumMum: yueo.
noco6ue Uil CTy/IEHTOB Mel. UH-TOB 10 0MoJ. u xuM. criel. — M.: IIpocBemienue,
1989.

O6mas metoauka o0yuenus xumuu B mkosie / P. I'. UBanosa, H. A. ['opoausnosa,
. 1O. Joopotun, A. A. KaBepuna u nip.; nox pen. P.I'. IBanosoii. — M.: [Ipoda,
2008.

Xumus. Pelienne 3aaannii NOBBIIEHHOTO U BBICOKOTO YPOBHS cliokHOCTH. Kak
MOJIYYUTh MaKCUMaJIbHbIN 0amn Ha EI'D: yueO. nocobue / A. A. Kasepuna, I'. H.
MomnuanoBa, H. B. Ceupunenkona, C. B. CraxanoBa. — M.: Unrtennekr-LleHTp,
2015.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

BapuanTts! EI'D o xumun 2025/2026 https://stepenin.ru/tasks/chem-variants
Kypc xumun 10 xnacc http://profil.adu.by/course/view.php?1d=10

Kypc xumun 11 xnacc http://profil.adu.by/course/view.php?id=11#section-1
Opranuka c HyJs 10 yrayon€aHnoro ypoBHs https://stepenin.ru/courses/organic10
Opranunyeckas xumus https://orgchem.ru/

[Tocobue no xumuu asns noaroroBku k EI'D https://era-xumus.pd/glaval .html
Teopus ais noarotosku k EI'D https://scienceforyou.ru/teorija-dlja-podgotovki-
k-egje

Yuebno-meroanueckue Mmatepuansl o XMMUUN. https://vk.com/topic-
100285962_34051433
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