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MNOACHUTEJIBHAS 3AIINCKA

Paboyas mporpamma mo XMMHH Ha YpOBHE CpelHero ooimero odpa3oBaHus pa3paboTaHa
Ha ocHoBe DexnepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanum B Poccuiickoii
®denepanun», TpeOOBaHMI K pe3yibTaTaM OCBOCHHS (deaepaibHOW  00pa3oBaTEIbHON
nporpammel cpeanero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbIXx B DenepabHOM
roCyJapCcTBEHHOM oOpazoBarenbHOM crapaapre COO, ¢ yuérom Konuenmuu mnpemnojaBaHHs
yueObHoro mpenMera «XuMHsS» B 00pa3zoBaTelbHBIX opranuzanusx Poccuiickoit ®enepanumy,
peau3yIomrX OCHOBHBIE 00pa30BaTeIbHbIe IPOrPaMMBbl, 1 OCHOBHBIX MONOXKEeHUH «CTparerun
pasBuTusa Bocriutanusi B Poccuiickoit ®Deaepannu Ha mepuon mo 2025 roma» (Pacmopspkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsL Ha YpOBHE YIUIyOJNEHHOTO W3Y4YEHHs 3aHHMAET Ba)KHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTOo oOpa3oBanus yyammxcs 10-11 xkmaccoB. WM3yuenue mpenmera,
peanuzyeMoe B yclIoBHiIX AudGepeHIIMPOBAHHOTO, MNPOPUIBLHOTO OOYy4YeHHUs, TMPU3BAHO
oOecrieunTh 0011€00pa30BaATENFHYI0 U OOLIEKYJIbTYPHYIO MOATOTOBKY BBITYCKHHUKOB IIIKOJIBI,
HEOOXOUMYIO Uil ajanTalul UX K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKH3HU B COLIMYME, a
TaKKe JUIsl MPOJODKCHHS OOydYeHHs] B OpraHU3alusaX MpoQecCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISETCS OJHOU U3 MPUOPUTETHBIX JUCIUILINH.

B mnporpamMMe mo XMMUM Ha3zHaue€HUE NpeaMeTa «XHUMHUS» TOJIydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUM C OcHoOBomnosaratomumu nonoxenusmu OIroC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, colepKaHus, pe3yIbTaTOB 00yUeHusl U TpeOOBaHUN K YPOBHIO
MOJATOTOBKU BBIMYCKHUKOB. CBUAETEIHCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBINOJIHSEMBIE
POTpaMMOii 10 XUMHHU (YHKIIHU:

e UH(POPMALMOHHO-METOIMYECKAsl, pealu3alnus KOTOpPOH oOecreynBaeT IMoJyueHHe
MPEJICTAaBICHUS] O LIEJSAX, COAEpP)KaHUU, OOIIel cTpareruu oO0yueHUus, BOCIHMTAHUSI U
pa3BUTHS O0yYaIOLUXCA CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

e  OPraHM3aLMOHHO-TUIAHUPYIOIIAs, KOTOpas  TpeAycMaTpHBaeT  OIpeaesieHHe:
OPUHLIMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH M3YyYEHUs Y4eOHOro
MaTepuaia, KOJMYECTBEHHBIX U KAa4ECTBEHHBIX €ro XapaKTepUCTHK; MOIXOIO0B K
(OpPMHPOBAHUIO COJEPKATEIHHOH OCHOBBI KOHTPOJII M OIEHKH 00pa3oBaTelIbHbIX
JOCTIDKEHUI o0ydvaromuxcs B paMKax HWTOrOBOHM arrectanud B (oOpMe eIUHOTO
roCy/apCTBEHHOTO SK3aMeHa 110 XUMUHU.

[Tporpamma asist yrioyOGiI€HHOTO U3yUEHUs XUMUHU:

e YCTaHaBIIMBACT MHBAPUAHTHOE MPEIMETHOE COAEpIKaHUE, 00S3aTeNBbHOE IS N3yUCHHS
B paMKax OTHENbHBIX  Mpoduiel, MpeaycMaTpuUBaeT  paclpelesieHue U
CTPYKTYpUPOBAHHME €ro MO KjaccaM, OCHOBHBIM COJIEP’KaTENbHBIM JIMHUSAM/pa3zesiaM
Kypca;

e 1aéT MpUMEpHOE pacrpesesieHne Y4eOHOro BpeMEHH, PEKOMEHIyeMOro il H3yUCHHS
OTJENBHBIX TEM;

e TMpeasiaraeT MPUMEPHYI0 MOCIEA0BATEIbHOCTh H3Y4YeHHs] Y4eOHOro marepuana c
y4€TOM JIOTUKH MTOCTPOCHHSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e HaéT METOAMYECKYI0 HHTEpIpeTaluio Ielell M 3afad M3y4deHHs NpeaMera Ha
yrIyOJ€HHOM YpPOBHE C YUY€TOM COBPEMEHHBIX HMPUOPUTETOB B CHUCTEME CPEIHETO
oOuiero oOpa3oBaHUs, COJAEPKATEIBHON XapaKTEPUCTHKHU IJIAHUPYEMbIX Pe3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa3oBaTebHONM MPOrpaMMbl CPEIHETO OO0IIero oO0pa3oBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), a TaKXKe C Y4YETOM OCHOBHBIX BHJIOB



y4eOHO-MT03HABATENbHBIX JIEHCTBUN O0OydYalomlerocs IO OCBOEHHUIO COJAEpIKAHUS
npeaMera.

I[lo BceM Ha3BaHHBIM TO3MLUSAM B MpOrpaMMe 10 XUMHH MPEIyCMOTpEHa
MIPEEMCTBEHHOCTh C OOyuYe€HHWEeM XHMHU Ha YpOBHE OCHOBHOTO OOIIero ooOpa3oBaHus. 3a
npeaesiaMd  yCTAaHOBJICHHOW MPOTrpaMMON MO XHMHH  00s3aTeNIbHOM  (MHBApHUAHTHOM )
COCTaBJISIIONICH cOofep KaHusl y4eOHOro mpeamera « XUMHUA» 0CTaETcs BO3MOXKHOCTh BBIOOPA €ro
BapUaTUBHON COCTAaBJISIONIEH, KOTOpasi JOJDKHA ONPENEIThCA B COOTBETCTBHH C HAINIPaBJICHHUEM
KOHKPETHOTO MPousi 00ydeHHUS.

B cootBerctBUM ¢ koHuentyadbHbIMU MoJoxkeHusMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AudepeHnpoBaHHOTo 00yUeHHs Ha
YpOBHE cpefHero olmiero o0pa3oBaHUs XUMHUS HA YPOBHE YIiyOIEHHOTO M3y4eHUs HaIlpaBJIeH
Ha pealu3alyio MPEeeMCTBEHHOCTH C MOCIEAYIOIIUM 3TaloM MOJIY4YeHHs] XUMHYECKOIo
o0pa3oBaHMsl B paMKaX M3y4YEHUS CIEUUAIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLUIUIMH B By3aX M OpraHM3alusix cpeHero npodeccuoHanbHoro oopaszopanus. B 31oif cBs3u
U3yueHue TmnpenMeTa «XUMHS» OpPUEHTUPOBAHO IPEUMYIECTBEHHO HA paclIMpeHHe Hu
yrayOjaeHre TEeOpPeTUYeCKO W TNPaKTUYECKOW TMOJArOTOBKM OO0ydYaroliuXcsi, BbIOpaBIIMX
onpeAenéHHbli Mpopuib 00yUYeHHs, B TOM YUCIE C MEPCHEKTUBOI MOCIEAYIOUIEro MOMyUeHus
XHUMHUYECKOT0 00pa30BaHMs B OpraHu3auax npodeccuonanbHoro oopaszosanus. Hapsay ¢ atum,
B cere TpeboBanuii ®I'OC COO k mimaHupyeMbIM pe3ysibTaTaM OCBOCHHS (herepabHOM
00pa3zoBaTeNbHON MPOTPaMMBbI CPEIHEro 00IIero oOpa3oBaHMS M3YUYCHHE MpPEIMeTa «XHUMHUS
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 337a4 BOCIIUTAHUS U COIIMAIbHOTO Pa3BUTHUS 00yUaIOLIUXCA,
Ha (OpPMUPOBAHUE Y HUX OOIEMHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUN pallMOHANIN3ALNN Y4eOHOTO
Tpyaa ©  0OOOWIEHHBIX CHOCOOOB  JIGATENBHOCTH, HMMEIOIUX  MEXKIUCIUILUTUHAPHBIH,
HaJIMPEIMETHBIN XapaKTep.

CocraBnsirolmiuMu  1ipeAMeTa «XUMHUS» Ha YPOBHE YIIIyOJEHHOTO H3y4YeHUS SIBISIOTCS
yrayonénnsle Kypesl — «Opranudeckass xuMus» n «OOImas 1 HeopraHudeckas xumus». [Ipu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3alMM COJCpXKaHUS ITHX KypCOB B
mporpamMme 1o XUMHUHU 3a OCHOBY MpHHATHI nojoxkeHuss @PI'OC COO o paznuuusx 6a30BOTO U
yIayO0aEHHOTO yPOBHEH U3yUeHUs IpeaMeTa.

OcHoBy cozaepkanusi KypcoB «Opranudeckas xumusi» U «OOmas m HeopraHHuecKas
XUMHS» COCTABISET COBOKYITHOCTh NMPEIMETHBIX 3HAHUNA U yMEHHUH, OTHOCSIIUXCSA K 0a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMEeTa. JTa CHUCTeMa 3HAHUHN MMOJIy4aeT OMpelel€HHOE TEOPEeTUUYECKOe
JOTIONIHEHNWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OOJbIIMKA  00BEM
¢axTonoruueckoro mMarepuana. Tak, Ha yriayOIE€HHOM ypOBHE M3y4YeHHs IpeaMera obecrieueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YyBEIUYEHUS O0bEMA 3HAHMM O XUMHUYECKHUX OJJIEMEHTAaX H
CBOMCTBaX UX COEIMHEHUN HAa OCHOBE PACHIMPEHUS U YIIIyOJeHUs MPEICTaBICHUNH O CTPOECHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHHS PEaKIIHi, paccCMaTpUBAEMBIX C
TOYKHU 3PEHUS] XMMUYECKON KMHETUKU U TePMOJAMHAMHKH. M3yueHne nepuoanyeckoro 3aKkoHa 1
[lepuonnyeckoif  CUCTEMBl ~XMMHYECKHX  DJIEMEHTOB  0Oa3upyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKasl CBSI3b OOBSICHSIETCS C
TOYKH 3pEHUSI SHEPreTHUECKUX W3MEHEHUU Npu e€ oOpa3oBaHWU M Pa3pyIlIEHUHU, a TaAKKE C
TOYKHA 3peHUs MeXaHU3MOB €€ oOpa3oBaHus. V3yueHue THIIOB pEaKIMd JIOTOIHSACTCS
(opMHpOBaHUEM TPEACTABICHUN 00 IEKTPOXMMUYECKHX MPOIeccax U JIEKTPOIU3E PACIIaBOB
U pACTBOPOB BeEIIECTB. B Kypce OpraHMYecKoil XHMHHM MpPU PACCMOTPEHUU PEAKIIMOHHOMN
CITOCOOHOCTH COCIUHEHUN yHemseTcs 0co00e BHUMaHUE BOMpocaM 00 3JIeKTPOHHBIX dddekTax,
0 B3aMMHOM BJIIMSIHUM aTOMOB B MOJICKYJIaX M MEXaHU3MaxX PEaKIhii.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJEp)KaHHE KYypCOB XMUMHUH yriayOJEHHOrO YpOBHSA
U3yYeHHs JUI KJIacCOB OIpenenéHHOro mpoduis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOMOJIHEHUH K 00IIel cucTeMe MpeMeTHBIX 3HAHUH) OKa3bIBAIOT BIMSAHUE CMEXKHbIC
npenMeTsl. Tak, Hampumep, B COAEpX aHUHM NpeaMeTa s KJIacCOB XHUMHKO-(PH3UYECKOro
npoduist 60JBIIOE 3HaYeHUE OyAyT UMETh JJIEMEHTHl YYeOHOro MaTepualia 1Mo OOIIed XUMHH.
[Ipu u3ydyeHuu npeaMmera B JaHHOM CIy4yae akKIEHT OyJeT cienaH Ha OOLIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHUHM M B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs TEOpHUs
(MonekymnsipHast Teopuss B (U3UKE), 3aKOHBI COXPAHEHHUS] MacChl M DJHEPrUHU, 3aKOHBI
TEPMOJIMHAMUKH, FIEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUH BEUIECTB U APYTOE.

B 10 e BpeMms B copepyKaHUU IpeaMeTa Ui KJIACCOB XUMHKO-OMOIOTHYECKOTO PO HIIs
00BN yAETbHBIN Bec OyJIeT MMETh OpraHuydeckas XuMus. B 3Tom ciyyae mpenocraBisieTcs
BO3MOXXHOCTbH JJ1s 0oJiee 00CTOSITENHOTO PACCMOTPEHUS XUMUYECKONW OpraHu3alluy KJIETKU Kak
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOIST, K MpPUMEpPY, TaKUe CTPYKTYpHbIE
KOMITOHEHTBI, KaK JUMH/bI, OCJKH, YIJICBOJbI, HYKJIEWHOBBIE KUCIOTHI U npyrue. [Ipu stom
3HaHMUSI O COCTABE M CBOMICTBAaX IPEACTABUTEIEH OCHOBHBIX KJIACCOB OPIaHUYECKUX BEIIECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB OTOCUHTE3A, TbIXaHUS, TUILIEBAPEHHUSL.

B mnnane ¢opmupoBaHMs OCHOB HAy4YHOIO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAayYHBIX
METOJI0B IIO3HAHUS U OIbITa IPAKTHYECKOT0 IPUMEHEHNS HAYYHbIX 3HAaHUI U3y4YE€HUE NIPEAMETA
«XuMus» Ha YrayON€HHOM YpOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SIX C y4eOHBIMU
npeIMeTaMu, BXOIAIIMMU B COCTaB MpeIMETHBIX o0nactell « EcTecTBeHHO-HAyUHbIE TPEIMETHDY,
«Matrematuka u nHpopMaTuKay U «PyCCKUl S3BIK U JIUTEPATYPay.

[Ipu n3ydenun ydeOHOro mpeamera «XUMHS» Ha YrIIyOJNEHHOM YpOBHE TakKe, Kak Ha
YPOBHE OCHOBHOIO U CpeaHero obmero oOpa3oBanusi (Ha ©0a30BOM ypOBHE), 3aaayeii
NEPBOCTENEHHOW 3HAYMMOCTH sBisieTcs (OpPMHUPOBAaHME OCHOB HAyKHM XUMHH Kak o0iacTu
COBPEMEHHOTO €CTECTBO3HAHUSA, IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA W OJHOTO W3
KOMITOHEHTOB MUPOBOW KyJbTYpbl. Pemenue 3Toil 3amaun Ha yriayOl€HHOM ypOBHE M3y4YCHHS
IpeaMeTa MpearnoaaraeT pealu3aluio Takux Leel, Kak:

e (opmHupoBaHUE MPEICTABICHUN: O MaTEPUAIHLHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y [TI03HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAYK U
e Bemymel posin B 00€CIIEYeHUN YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA: B PELICHUU
npo0JieM HKOJIOTHYECKON, IHEPreTUYeCKOW M MUIIEBOW OE30MacHOCTH, B Pa3BUTHH
MEIULMHBI, CO3JaHUM HOBBIX MAaTE€pPHAlOB, HOBBIX MCTOYHUKOB DJHEPIUH, B
obecrieueHnn paloOHAIBHOTO MIPUPOJONOIB30BAHMS, B ¢dbopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTYphl YeNIOBEKa, a TAKXKE SKOJIOTUYECKH 0OOCHOBAaHHOTO
OTHOILIEHHUSI K CBOEMY 3/10POBbIO U IPUPOJHON CPEAE;

e OCBOCHHME CHUCTEMbl 3HAHUM, JIEKAIIMX B OCHOBE XHMHMYECKOW COCTABIISIOLIECH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa: (yHIaMEHTAIbHBIX MOHSITHH, 3aKOHOB H
TEOpUN XHWMHHU, COBPEMEHHBIX IIPEACTABICHUII O CTPOECHHUU BELIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKMX 3aKOHOMEPHOCTSX MNPOTEKAHUS XUMHUYECKHX
peakuuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOpPAX U TUCIEPCHBIX cHUCTEMax, 00 00mux
Hay4HbBIX MPUHIIUIAX XUMUYECKOTO TPOU3BO/ICTBA;

e (QopmupoBanue y O0Oy4arOmMXCS OCO3HAHHOTO TMOHMMAHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKHX 3HAHUM [Is1 OOBACHEHUS KIIOYEBBIX HIeH U mpobiieM
COBPEMEHHOM XWMHUHU, ANl OOBSACHEHUS W MIPOTHOZMPOBAHMS SBICHHM, HWMEIOIIUX
€CTECTBEHHO-HAYYHYIO MPHPOJY; T'PAaMOTHOIO peIIeHUs MpoOJieM, CBA3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHUSA, aHaIuM3a W OLEHKHM C TO3UIMI 3KOJOTHYECKON
0€30IaCHOCTH TOCJIEACTBUN OBITOBOM M MPOM3BOJCTBEHHOH JEATEIBHOCTH YEJIOBEKa,
CBS3aHHOW C XHMMHYECKUM TIPOU3BOJICTBOM, WCIIOIh30BAaHUEM U IMEpPEepadOTKOM
BCIIIECTB;

yriyOJICHHE TPEACTaBICHUN O HAyYHBIX METOJaxX II03HAHHWS, HEOOXOIUMBIX IS
NpUOOPETEHUS] YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB H OOBSICHEHHUSI XUMUYECKUX
SIBICHUH, HWMEIOIIUX MECTO B TMPHUPOJE, B TNPAKTUYECKON JEATEIBHOCTH U
IIOBCEIHEBHOM KU3HU.

B mnane peanmzanmy TepBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAONIMX (QyHKINI
[IEJIOCTHOM CHUCTEMBI CPEIHEro OOIIero 0O0pa3oBaHMs MPHU W3YyUYEHHUH MpeaMera «XuMHs» Ha
yrIyOJIEHHOM YPOBHE 0CO0YIO aKTyalbHOCTh MPHOOPETAIOT TaKUE LIETH U 33/1a4H, KaK:

BOCIIUTAaHUE YOEXKIEHHOCTH B TO3HABACMOCTH SBJICHHH IPUPOMIbI, YBKCHUSA K
IpPOIIECCY TBOPYECTBA B OOJACTH TEOPETUUCCKMX M TMPHUKIAIHBIX HCCICIOBAHHIA B
XUMHHU, HOPMUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH,

pa3BUTHE MOTHBAIIMU K OOYYCHHIO M IMO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITMTAHHIO HA OCHOBE YCBOCHHSI O0IIEYETIOBEUSCKIX [IEHHOCTEH;

Pa3sBUTUC IIO3HABAaTCIIbHBIX HHTCPECOB, HWHTCIICKTYaJIbHBIX n TBOPYCCKUX
criocoOHOCTel 00yJarommxcsi, GOpMUPOBAHUE Y HHUX CO3HATEIHHOTO OTHOIICHUS K
caM000pa30BaHUI0O ¥ HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCIOBHIO YCICUIHOM
npodecCHOHAIBHOW U OOILICCTBCHHOW EATENbHOCTH, OTBETCTBEHHOIO OTHOIICHHS K
CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pase jKU3HH;

¢opMHupoBaHHE YMEHHMI W HAaBBIKOB Pa3yMHOTO MPHUPOJOIOIB30BaHMS, pPa3BUTHE
9KOJIOTMYECKOH  KyJIbTYyphbl,  NPHOOpPETEHHE  OMbITa  OOIICCTBEHHO-IOJIC3HOM
9KOJIOTHYECKOH JIeITEIbHOCTH.

OOmiee 4YMCIO YacoB, MPEIYCMOTPEHHBIX Ul M3Y4YCHUS XUMHU Ha YIIyOJIEHHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBisieT 204 gacos: B 10 kmacce — 102 gaca (3 gaca B
Heneno), B 11 xkmacce — 102 gaca (3 yaca B HEIeIO).



COJEPKAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckue OCHOBbI OPraHUYeCKON XUMMH.

[IpenMer ¥ 3HaueHHE OpPraHUYECKOW XHMMHH, MPEICTaBICHHE O MHOrooOpazuu
OPraHUYeCKUX COCAUHECHUM.

DJEeKTPOHHOE CTPOCHHE aToOMa YIJIEpPOAa: OCHOBHOE M BO30YXIEHHOE COCTOSIHUS.
BasieHTHBIE BO3MOXHOCTH aTOMa yriepojia. XMMHUUYECKasl CBSA3b B OPraHUYECKUX COCIUHECHUSX.
Tunbel THOpUIM3AIMM aTOMHBIX OopOuTanei yriepona. MexaHu3mbel 00pa3oBaHUsI KOBAJICHTHOU
cBsi3U (OOMEHHBIA U JOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUA aTOMHBIX OpOuTaneil, 6- u
n-cBsa3u. OnuHapHas, JBOMHas M TpoiHas cBs3b. CrocoObl pa3ppiBa CBS3e B MOJIEKyJax
oprannyeckux BemiecTB. [loHsATHE 0 CBOOOAHOM pagukaie, Hykiaeo(uie u daeKTpodue.

Teopust cTpoeHUs oOpraHuueckux coeauHeHuit A.M. bBytiepoBa U COBpEeMEHHBIE
IIPEJICTABIEHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHHUE TEOPUN CTPOEHHUS OPTaHUYECKUX COEAMHEHUN.
Monekynsipable ¥ CTPYKTypHble ¢opmyisl. CTpyKTypHbIE (DOpMYIBI pPa3IHUYHBIX BHIOB:
pa3BEpHyTas, COKpami€HHas, ckenerHas. W3omepus. Buasl wu3zoMepuu: CTpyKTypHasd,
IPOCTPAHCTBEHHAsA. JEKTpPOHHBIE H(PGEKThl B MOJIEKYyJaX OpPraHMYECKUX COEAMHEHUN
(MHIyKTUBHBIA 1 ME30MEPHBIN 3P PEKThI).

[IpencraBnenue o kaaccuUkauu opraHuvdeckux BemecTs. [loHsaTHe 0 QyHKIIMOHATEHON
rpymnme. I'omonorus. I'omonornueckue psaapl. Cucremarndeckass HOMEHKJIATypa OPraHUYEeCKUX
coenuaeHnit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBHBIX TIPEICTABUTEIICH.

OcobenHoctn W kimaccuukanus — OpraHMYeckux — peakuuid.  OKUCIUTENbHO-
BOCCTAHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHUS BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHHE C
o0Opa3laMu OpraHMYecKuX BELIeCTB U MaTepuajiaMH Ha MX OCHOBE, OMBITHI MO MPEBPALLECHUIO
OpPraHMYeCKHUX BEIIECTB MpU HarpeBaHuu (MJIaBieHHe, OOyIJIMBaHHE W  TOPEHHE),
KOHCTPYUPOBAaHUE MOJENIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankansl. 'oMoorudyeckuid psi aakaHoB, oOmias ¢hopMmysia, HOMEHKJIATypa U U30MEpHsl.
DJIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP>-TMOPHAM3ALHMSA ATOMHBIX
opOuTanei yrieposa, 6-cBs3b. OuU3nueckue CBOMCTBA aTKaHOB.

XVMHYECKHE CBOWCTBA AJIKAHOB: PEAKLMU 3aMELICHMs], N30MEpPU3aLUH, JETUIPUPOBaHUS,
UUKJIA3aUY, NUPOJM3a, KpekuHra, ropeHus. lIpencraBieHne o0 MexXaHHW3ME peakUUl
PaaUKAIBHOIO 3aMEILECHMS.

Haxoxnenue B npupoae. CriocoObl MoydeHHs U MPUMEHEHUE aJIKaHOB.

Huknoankansl. O6mas Gopmyina, HOMEHKIaTypa u n3omepusi. OcCOOEHHOCTH CTPOCHHS U
XUMUYECKUX CBOWCTB MaJbIX (IMKJIOMPONAaH, NIHUKIO0OyTaH) W OOBIMHBIX (IMKJIOIICHTAaH,
UKJIOTeKCaH) [UKI0anKaHoB. CriocoObl MOTy4YeHHs U TPUMEHEHHE [TUKII0aIKaHOB.

Anxkensl. ['oMonoruueckuil psix anmkeHoB, o0mmas GopMmya, HOMEHKIATypa. DJIEKTPOHHOE
M IIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYI aJKEHOB, SP>-THOpHAM3alMs aTOMHBIX opOuTaneii
yraepoaa, o- u m-cBsizu. CTpyKTypHasi U reoMeTpudeckas (1uc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBAa QJIKEHOB. XUMHYECKHE CBOMCTBA: PEAKUMM MPUCOECAVHEHUS, 3aMEIICHUS B O-
MIOJIOXKEHUE TIPU JABOWHOW CBS3H, NONMMEpHU3auuu U okucieHud. lIpaBuino MapkoBHUKOBA.
KauecTBeHHbIE peakiuu Ha ABOHHYIO CBsA3b. CrIOCOOBI MOTYyYSHHSI U IPUMEHEHHUE aJIKEHOB.



Anxaguensl.  Knmaccudukammss — ankagueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XUMHYECKHMX  CBOMCTB
conpsiKEHHBIX ueHOoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus cOnpspKEHHBIX IUEHOB.
CrniocoOblI oty4eHus 1 IpUMEHEHHUE aJIKa/IieHOB.

Ankunbl. ['oMOIOTHYeCKU psAll aTKMHOB, 001Ias ¢popMysa, HOMEHKIATypa U U30MEpHs.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-THOPHIM3ALUS aTOMHBIX
opOutaneit yrinepoma. Pusnueckue CBOWCTBA AIKWHOB. XHMMHYECKHE CBOWCTBA: PEaKIUU
MPUCOEANHEHUS, AUMEpPU3alui U TpUMepU3aluu, okucieHus. KucioTHble cBONCTBA aIKMHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBEHHBIC PEakIMd Ha TPOWHYIO CBSI3b. CIIOCOOBI
MOJIyYEHUSI U TPUMEHEHHUE AIKUHOB.

Apomaruyeckue yriaeBoopoas! (apeHsl). 'oMonornyeckuii psii apeHoB, oomas popmya,
HOMEHKJIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30.1a.
®dusnyeckue CBOMCTBA apeHOB. XHWMHYECKHE CBOMCTBA OCH30JIa W €ro TOMOJIOTOB: PEaKIIUU
3aMeIIeHus B OCH30JbHOM KOJIbLIE M YTJIEBOJOPOIHOM paHKalle, PEaKIMHU MPUCOCAMHEHUS,
OKHCIIeHHE ToMoJioroB Oen3omna. IlpeacraBienne 00 OpUEHTHPYIOIIEM JEHCTBHM 3aMECTHTENIeH
B OCH30JIbHOM KOJIbIIE Ha IPUMEpE ATKUIBHBIX pauKaioB, KapOOKCUIBLHOM, THIPOKCUIBLHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Momumepuzamuss  crupona.  CrocoObl  MOMydeHUs] UM NPUMEHEHHE  apOMaTHUYECKUX
YTJIEBOIOPOOB.

[Tpuponusrii ra3. [lomytaeie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue. KameHHbIH
Yrojdb W TPOAYKTHI ero mepepadoTku. CrocoObl mepepadoTKu HEPTH: TMEepPEeroHkKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTUYECKUi), pupopMuHr, nuponus. [Ipoaykrel nepepabotku HedTH, MX
MPUMEHEHHE B IPOMBIIIJICHHOCTH H B OBITY.

['eneTnyeckas CBSI3b MEXAY PA3IMYHBIMU KJIACCAMH YTJIEBOJAOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YTIJIEBOJOPOAOB. Peakiuu 3amerieHus
rajoreHa Ha THUJPOKCOTPYMNY, HUTPOTPYIY, IUAHOTPYNNy, aMuUHOrpymnmy. JlelictBue Ha
rajoreHNpoOn3BOIHBIE BOJHOIO W  CIOHMPTOBOIO pacTBopa IWENOYM. B3aumopencrBue
JUTaJIOTEHAIKAHOB C MarHueM M LIMHKOM. [loHATHE O MeTalyIoOpraHu4YeCKHMX COECTUHEHUSX.
Hcnonp30BaHne TajlOT€HIPOU3BOIHBIX YTJIEBOJOPOJIOB B OBITy, TEXHHUKE U TPU CHUHTE3€
OpPraHMYECKUX BEIIECTB.

OKCIEpUMEHTaIbHbIE METOJAbl H3yYEHUs] BELIECTB M UX MPEBpalllCHUI: H3yueHue
(GU3MYECKUX  CBOMCTB  YTIJIEBOAOPONOB  (PacTBOPUMOCTH),  KAUE€CTBEHHBIX  pEaKIui
YTJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeciBeurnBaHUe OPOMHOM WM MOJIHOM BOJBI, pacTBOpa
nepMaHraHaTa Kajius, B3aWMOJCHCTBHUE aleTWIEHA C aMMHMAYHBIM pPacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApyXEHHE yTliepoJa M BOJIOPOJa B OPraHUYECKHX BEIIECTBAX,
MOJlyYeHUE STHJIEHA U M3y4YEHHE €ro CBOICTB, O3HaKomiieHue ¢ Kosulekuusmu «Hedtb» u
«Yromb», ¢ oOpa3uaMu IUIaCTMAcC, KayyyKOB M PE3UHBbI, MOJEIUPOBAHUE MOJEKYII
YTJIEBOIOPOAOB U TaJOTEHIIPOU3BOJHBIX YIJIEBOAOPOOB.

Kucaopoacoaepxamue oprannyeckne coeiNHEHUsI.

[IpenenbHble OomHOATOMHBIE CcHUpPThl. CTpoeHHe MoJieKysn (Ha MpuUMEpe MeTaHoJa U
stanona). ['omonornueckuii psa, odmas GpopmMyna, H30MEpHs, HOMEHKIATypa U KiacCH(pUKAIIHS.
®uznyeckue CBOICTBAa NPEENbHBIX OJHOATOMHBIX CHOUPTOB. BOJOpoaHbBIE CBSI3U MEXAY
MOJIEKYJIaMH ~ CIHUPTOB. XHMMHYECKHME CBOMCTBA: pEaKIMU 3aMEIlICHMs, JeTupaTaiui,
OKHCJICHHUS, B3aUMOJICHICTBUE C OPraHMYECKUMHU U HEOpraHM4YeCKUMH KucioTamu. KauectBenHas
peakuus Ha OJHOaTOMHbIE cUPTHL. [leificTBHe 3TaHOJa W MeTaHOJia Ha OPraHW3M 4eJOBeKa.
Crioco6bI ostydeHus 1 IPUMEHEHUE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa 1 u3oMmepus. OCOOEHHOCTH (PU3MUYECKUX U XUMHUYECKUX
CBONCTB.

MHoOroaTOMHbI€ CHOUPTHI — ATWIEHIVIMKONb W INHLIEpUH. PU3NYECKUE U XUMUYECKUE
CBOMCTBA: pEaKIMM 3aMELICHUs, B3aUMOJECUCTBUE C OPraHMYECKUMU U HEOPraHU4YECKUMH
KHMCJIOTaMH, KaueCTBEHHAsl pEaKIusi Ha MHOTOaTOMHbIe cnupThl. [IpencraBienne o MexaHusme
peakuuii HykiaeodunpHOrO 3amenienus. [(eiicTBue Ha opranu3m denoBeka. CriocoObl MOTyYeHUS
Y IIPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3AUMHOE BIUSHUE THMAPOKCOTPYIIBI M OEH30JIBHOTO siipa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOWCTB (eHoma. KauecTBeHHBIS
peakiuu Ha Qenon. Toxcmunocts ¢enona. CrnocoObl MOMydeHHs W NpUMEHeHue (QeHona.
®denonpopManbaeTUAHAS CMOJIA.

KapOoHuibHble COEIMHEHUST — albJerujbl M KETOHBL. OJEKTPOHHOE CTPOCHHE
KapOOHWIbHON Tpymnmbl. ['oMonornueckue psaabl aiabJAETHAOB M KETOHOB, o0mas ¢dopmyina,
U30MeEpUsl M HOMEHKJIarypa. (DHU3WUYECKHME CBOWCTBA AJBJIECTUIOB M KETOHOB. XHMHYECKUE
CBOMCTBA albJETUIOB U KETOHOB: peakuuu npucoequHeHus. OKHUCIIEHNE albAETUOB,
KayeCTBEHHbIE peakluHu Ha anpiaeruipl. CrocoObl MOydyeHUs U NMPUMEHEHHUE ajbAETUIOB U
KETOHOB.

OnHOOCHOBHBIE TpeelbHbIe KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYJI
KapOOHOBBIX KHCIOT. M3omepuss u HoMeHknarypa. DPusndeckue CBONCTBA OJHOOCHOBHBIX
npeleibHbIX KapOOHOBBIX KHCIOT. BomopomaHbie CBsS3M MEXAy MOJIEKyJdaMH KapOOHOBBIX
KHUCIIOT. XMMUYECKUE CBOMCTBA: KHUCIOTHBIE CBOICTBa, peakuus 3TepUPHUKAIUHU, PEaKIUU C
y4acTHEM YTJIeBOJOPOIAHOrO paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsTHE
0 TIPOU3BOIHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3upax. MHOrooOpasue KapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneIbHbIX U apOMaTUUYECKMX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuciOT. [IpencraBurenu BhICHIMX KapOOHOBBIX —KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHONEB8AsA, JUHONEHO6ds KHUCIOTHL. CrocoOsl
NOJIyYeHHS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnbie 2¢upsl. ['oMonorudyeckuii psia, odmas dhopmysa, U3oMepus 1 HOMEHKJIATypa.
DuU3NYECKUE U XUMUYECKHE CBOMCTBA: THIPOJIU3 B KUCIIOW U IIETOYHOU Cpeie.

XKupsr. Ctpoenue, pusnueckue U XMMHUYECKHE CBOMCTBA JKUPOB: THAPOJIHM3 B KUCIOH U
me’a049Hoi cpee. OCOOEHHOCTH CBOWCTB )KUPOB, COACPIKALINX OCTATKU HETIPeIeNbHbIX KUPHBIX
KUCHO0T. JKUpsl B IPUPO/IE.

Mb11a Kak COJH BBICIIMX KapOOHOBBIX KUCIIOT, HX MOIOIIIEE /ICHCTBHE.

OOmast xapaktepucTuka yrieBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, AHM- U
nojucaxapuabl). MoHocaxapuIbpl: TJIOKO3a, (pyKTo3a, rajakro3a, pudo3a, Ae30KkcupuOo3a.
®du3nyeckue CBOMCTBA M HaxoxkieHue B mpupone. PoTocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIFOKO3Bl: PEAKLIMHU C Y4YacCTUEM CHUPTOBBIX MW ANBJETMAHOW TpyNN, CHOUPTOBOE U
MOJIOYHOKHCIIOe OpoxkeHue. I[IpuMeHeHHe TIIIOKO3bl, €€ 3HAueHHE B >KU3HEICSITEIbHOCTH
opranusma. Jlucaxapuiel: caxapo3a, MajlpTo3a U JakTo3a. BoccraHaBmuparomue u
HEBOCCTaHABIIMBAIONIME aucaxapuibpl. ['maponn3 aucaxapuaoB. HaxoxneHuwe B mnpupone U
npumeHenue. [lomucaxapunpl: Kpaxmai, INIMKOTeH M 1emnono3a. CTpoeHre MakKpOMOJIEKYJT
KpaxMaja, T[JIMKOT€Ha WU LeJultoyio3pl. (PDu3nueckue CBOMCTBA Kpaxmajga M LEJUII0JIO03BI.
XHUMHUYECKUE CBOMCTBA KpaxMajla: TMAPOJIM3, KaueCTBEHHAsl pEaKkUus C HOAOM. XUMUYECKHE
CBOMCTBa 1IEJITI0I03bI: TUAPOIIN3, MOTyUeHHE d3PUPOB LeUTI0103bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

OKCHEpUMEHTAJIHBIE METOJbl M3YyYEHUs BEILECTB U MX IPEBPALLEHUI: PacCTBOPUMOCTH
pa3IUYHBIX CHOUPTOB B BOJE, B3aMMOJEICTBHE 3TaHOJA C HATPUEM, OKUCIEHHE STHIIOBOTO



CupTa B ajJbJETH] Ha pacKajl€HHOM METHOM MPOBOJIOKE, OKHUCIEHHE HTHJIOBOTO CIHUpPTa
TUXPOMATOM Kayus (BO3MOXKHO HCITOJIb30BAHHUE BUICOMATEPHUATIOB), KAYECTBCHHBIE PEaKIUU Ha
anpaerunasl (¢ ruapokcuaom auammuncepedpa(l) u ruapokcunom meau(ll)), peakmus rmunepruna
¢ ruapokcuaoM Meau(Il), xumuyeckue cBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI, B3aUMO/ICHCTBHE
pactBopa TIOK03bI ¢ TuapokcunoM Menu(ll), B3aumopaeiicTBue kpaxmaiaa ¢ HOAOM, pEIICHUE
IKCIIEPUMEHTATIBHBIX 337124 10 TeMaM «CrupThl U ¢eHonb, «KapOoHoBbIe KUCTOTHI. ClIOXHBIC

3UPBD».
A3oTcoaepiKaniie OpraHnyecKkne coeMHeHHs.
AMHMHBI — OpraHM4ecKkue MpOM3BOAHBIE aMMmHuaka. Kiaccnpukanus aMuHOB:

anmudaruyeckue U apoMaTHUECKHE; MePBUYHBIC, BTOPHUHbIE U TpeTHuuHble. CTpOCHUE MOJEKYII,
obmas ¢opMmyna, u3oMepus, HOMEHKJIATypa u (pU3UYecKre CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTuyecKux aMUHOB: OCHOBHBIE CBOMCTBa, aJKMUJIMPOBAHUE, B3aHMMOJCICTBHE MEPBHUYHBIX
aMUHOB C a30TUCTON KUCIOTOW. COM aIKUIaMMOHMUSL.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTudeckoro psiia. Ctpoenue aHuauHa. Bzaumuoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHuinHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIHMHA.
KauectBennsle peakuuu Ha aHwivH. CrocoObl MOMy4YeHUS M IpPUMEHEHHuEe amupaTHYecKUX
amuHoB. [lonydyeHue aHIMHA U3 HUTPOOEH3071a.

AmuHokucinotel. Homenkmatypa u  u3zomepusi. OTtlenbHble NPEICTABUTENHA O~
aMHUHOKHUCIIOT: TJIMIMH, anaHuH. PHu3nyeckue CBOMCTBA aMHMHOKHUCIIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aMQOTEpHBIX OPraHUYECKUX COCAMHEHHM, peakuus IOJUKOHICHCAIIUH,
o0Opa3oBaHue NMenTUAHON cBA3U. buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOJIU3
MENTUIO0B.

benku kak npupomHsie nonumepsl. I[lepBuyHas, BTOpUYHAsE M TpPETUYHAsT CTPYKTypa
0enkoB. XUMHUYECKHE CBOWCTBAa OENKOB: THAPOJIN3, E€HATypalus, KauUeCTBEHHbIE pEaKlUMU Ha
OenKu.

OKCIEpUMEHTAIbHBIE METOJ(bl M3Y4YEHHUsl BEIECTB M HMX MPEBpaAlIEHUN: pPaCTBOPEHUE
OETKOB B BOJIE, J€HATypauus OCIKOB MPU HarpeBaHHUM, L[BETHBIC PEAaKLMU Ha OCNKH, pelieHue
SKCHEPUMEHTAIBHBIX 33Ja4 IO TeMaM «A30TcolepiKalllue OPraHUYEeCKUE COEAMHEHUS» U
«Pacno3HaBaHue OpraHU4EeCKUX COCTUHEHUID.

BbicokoMoieKyJISIDHBIE COeIMHEHHUS.

OCHOBHbIE TIOHSTHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp, MOJHUMED,
CTPYKTYpHOE 3B€HO, CTEIECHb ITOJIMMEPHU3ALUHU, CpeAHss MOJIeKyJsipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — IIOJIMMEPHU3ALMS U MIOJTUKOHIECHCALNS.

[Tonumepusie MaTepuabl. [TnacTtmacchr (TonMATUIICH, MOJIUTIPOTTUIIEH,
MOJIMBUHUIXJIOPU/I, MOJIMCTUPOIT, MOJIMMETUIIMETaKpUIIaT, MOJIMKAPOOHATHI,
noymdTUIeHTeped TanaT). Y THIu3amus U nepepadboTka miiacTUKa.

DOnacToMepbl: HaTypaibHBIA  KaydyK, CHHTETHYECKHE Kayuyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HartypanpHBIE (XJIOIOK, IMIEPCTh, MIENTK), HCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TedyoH, KeBiap, dBJIEKTPOIPOBOASIINE
MOJIMMEPBI, OMopasiiaraeMple TOJUMEDPHI).

DKCIEepUMEHTAIbHbIE METOAbl M3YUEHUS! BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3laMu TNPUPOIHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIacCTMAacC, KaydyKoOB, peIIeHHe
SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «Pacno3HaBaHue MIacTMACC U BOJIOKOH.

Pacuérnbie 3aaun.



HaxoxneHnne MonekyIsipHONH (OpMyYJIbl OPraHUYECKOTO0 COETUHEHHS [0 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKICHHE MOJICKYJISAPHOH (HOpMyYJIbI OpPraHMYECKOTO
coeauHeHus: Mo Macce (00BEMY) MPOIYKTOB CropaHus, IO KOJMYECTBY BellecTBa (Macce,
00BbEMY) TTPOTYKTOB PEAKIIMH U/WUIH UCXOJIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYITBI
OpPraHMYECKOTO BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBONCTB WM CIIOCOOOB MOJIyYEHHS,
OIIpEZIENICHUE I0JIM BBIXOJA IPOIYKTa PEAKIIMUA OT TEOPETUUECKH BO3MOYKHOTO.

MexpeamMeTHbIE CBSI3H.

Peanu3zanust MexXnpeaMETHBIX CBA3EH MPU M3yYEHUU OopraHndeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX MOHSITHH, Tak U
HOHSITUN, IPUHATHIX B OTJEIbHBIX PEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAyYHbIE TMOHATHUS: SIBJICHHWE, HAYYHBIH (akT, TUmoresa, TEOpHs,
3aKOH, aHAJINW3, CHUHTE3, Kiaccu(uKalus, HaOIIOJeHUE, U3MEPEHHE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®dusuka: marepus, aTroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, JHEPreTUYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3UYECKUE BEIUYHHBI,

CAWHHNIBI U3MCPCHUA, CKOPOCTb, DHEPI'Us, macca.

Buonorus: xierka, opraHusM, 3KocucTema, OHMocdepa, MeTaboyM3M, HACICICTBCHHOCTh, aBTOTPO(HEBIN H
reTepoTpOodHBI TUN NUTaHWA, OpokeHUe, (OTOCHHTE3, IBIXaHUE, OCIKU, VIJCBOABI, JXHPBI, HYKICHHOBEIC
KHCIIOTHI, (pepMEHTHI.

T'eorpadus: none3Hble HCKOMAeMbIe, TOILIUBO.

TeXHONOTHS: MUILIEBBIC MPOIYKTHI, OCHOBBI PAIlOHAILHOTO MUTAHUS, MOKOIIUE CPEICTBA, MATCpPHAIbl H3
HCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KUIIACC

OBLIAS U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMHYECKUM 3eMeHT. M30Tonbl. CTpoeHUE 3JIEKTPOHHBIX
000JI0YEK AaTOMOB, KBAHTOBblE 4YHCIIa. ODHEPreTHUYECKUE YpPOBHU U NOIYpPOBHU. ATOMHbBIE
opoutanu. Knaccudukaums XUMUYECKUX SIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
DJIGKTPOHOB TI0O aTOMHBIM OpOWUTANIsAM. DJIEKTPOHHBIE KOH(QUTYpAalMd aTOMOB JJIEMEHTOB
NEepPBOro—4eTBEPTOro IMEPUOJIOB B OCHOBHOM M BO30YXAEHHOM COCTOSIHHM, 3JIEKTPOHHBIE
KOH(UTYpal HOHOB. DIEKTPOOTPULIATENHHOCTb.

Ilepuomnueckuit 3axkoH u Ilepuonnueckass cucrema XUMHUYECKHUX dieMeHToB JI.M.
MengeneeBa. CBA3p NEpUOAMYECKOTO 3akoHa M llepuoanueckoil cHCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpUEU CTPOEHHUS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CIOKHBIX BEIIECTB MO TpyHmnaMm u
nepuoaam. 3HaueHue nepuoanyeckoro sakona /.M. Menneneesa.

XuMuueckasi CBsI3b. BUIbl XMMHUYECKOW CBSI3U: KOBAJICHTHAs, WOHHAs, METAJUINYECKAs.
MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOW CBS3W: OOMEHHBIM M JIOHOPHO-AKIIEITOPHBIA. DHEPTUs
U JuirHa cBA3U. [lonspHOCTH, HAlIPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOU CBA3U. KpaTHble
cBa3u. Bogopoanas cBsi3b. MeXMOIEKYIISIPHBIE B3aUMOJICUCTBUS.

BaneHTHOCT UM BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX T€OMETPHUUYECKUM CTpPOEHHEM (Ha MpUMepe COEAMHEHHI 3JEMEHTOB BTOPOIO
nepuosa).

[IpencraBneHne o0 KOMIUIEKCHBIX coenuMHeHusx. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAUY€HHWE KOMIUIEKCHBIX coenuHeHui. [lonstne o
KOOPAMHALIMOHHON XHUMUHU.



BemectBa MOJEKyISIPHOTO M HEMOJEKYJISPHOTO CTPOEHUs. THIbl KPUCTAINIMYECKHUX
peETOK (CTPYKTYp) U CBOMCTBA BEILECTB.

[Tonsarue o aucnepcusix cucremax. Mctuaabie pactBopsl. [IpencraBienre 0 KOMIOUIHBIX
pactBopax. CrocoObl BbIpaXE€HHS KOHIEHTpPAllMUd pPAcTBOPOB: MaccoBas [0Ji1 BEIECTBAa B
pacTtBope, MOJSpHas  KOHLEHTpauus. HacplllleHHble W HEHACBIIIEHHBIE  PACTBOPBHI,
pactBopuMoOCTh. Kpucramioruaparsl.

Knaccudpukanuss 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. |pUBHUATbHBIC HA3BaHUS
OTJIEJIbHBIX NPEJCTABUTENIECH HEOPraHUYECKUX BELIECTB.

Knaccudukanmst XuMHIecKuX peakiiuii B HEOPraHWYECKOW U OPTaHUYECKOW XUMUH. 3aKOH
COXpaHEHHUs MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIEHUS PHEPTUU MPU XUMHUUYECKHUX
peaxiusix. TertoBsie 3pPeKThl XUMHUUECKUX peakuuid. TepMoxuMudeckue ypaBHEHUsI.

CKOpOCTh XUMHYECKOW peakiiuu, €€ 3aBUCUMOCTb OT Pa3IN4HbIX (PaKkTopoB. 'oMOTEeHHBIE
U TeTeporeHHble peakunu. Katanns u Kkaraam3aTtopsl.

OOpatumbie u  HeoOpaTMMble peaknuh. XuUMUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOro paBHOBecHs. DakTOpbl, BIMSIONME HA TOJIOKEHUE XHUMHUYECKOTO PABHOBECHS:
TEMIIepaTypa, NaBJICHHE M KOHLIEHTPAllMM BEIIECTB, y4acTBYIOIMX B peakuuu. [Ipunnun Jle
[Tarensbe.

OnekrponuTtnueckas gucconuanus. CuipHble U ciiadble  AIeKTposuThl. CTeneHb
muccouuanuu. Cpena BOJHBIX pAacTBOPOB: KUCIIOTHAs, HEWTpalbHAas, LIeno4Has. BogopoaHslii
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiinn nonHoro oomena.

OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKHUCIEHHs. OKUCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHUS U BOCCTAaHOBJCHHS. BaxKHEHMIIME OKHCIHUTENN U
BOCCTaHOBUTENH. METOJ] 3NIEKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCIIEpUMEHTAIbHbIE METOABl HM3YYEHHUS BEIIECTB M HUX MPEBpAIICHUI: pa3JIOkKEHUE
MEepOKCUJA BOJOPOJAa B MPHUCYTCTBHM KaTalM3aTOpa, MOJEIM KPUCTAUIMYECKUX PEIMIETOK,
MPOBEJCHUE pEaKluii HOHHOTO OOMEHa, OINpeAeNieHHe Cpelbl PAcTBOPOB C IMOMOIIBIO
WHIUKATOPOB, U3yUYEHUE BIUSHUS Pa3INYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEakIuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi xumus.

ITonoxxenne HeMerauioB B Ilepuoguyeckont cucreme XuMuueckux ssnemeHToB J[.M.
MengeneeBa U OCOOCHHOCTH CTpOEHUST WX aromMoB. Du3WUYecKHe CBOWCTBA HEMETAILIOB.
AnoTponusi HeMeTauIoB (Ha IpUMeEpe KUCIopoia, cepbl, hochopa u yriiepoaa).

Bomopon. Ilonydenne, ¢puznueckne M XMMHUYECKHE CBOWCTBA: PEAKIIMU C METAJUIaMU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOTIIMBHBIE 3JIEMEHTHI.

lamorensl. Haxoxaenue B mpupojne, CocoObl MONydeHus, (GU3NMUYEeCKHe U XUMHUYECKHE
cBoiicTBa. ['asioreHoBOOpOABl. BakHeilme KUCIOPOACOAEpIKAIIUE COCIMHEHUS TajJOTeHOB.
JlaGopaTopHble ¥ MPOMBILIUIEHHbIE CTIOCOOBI MOTy4YeHHs TajgoreHoB. [I[puMeHeHne rajJoreHoB u
UX COEAUHEHHI.

Kucnopon, o3on. JlabopaTropHble W MPOMBIILIICHHBIE CIOCOOBI MOMYyYEHUS KHUCIOPOJa.
®usnueckue W XMMHYECKHE CBOWCTBA M IPUMEHEHHME KHCIopoJa M o30Ha. Okcuasl H
MIEPOKCHUIBI.

Cepa. Haxoxnenwe B TpUpOJE, CIOCOOBI MONYy4YCHHS, (PU3MYECKHE U XUMHYECKHE
croiictBa. CepoBogopon, cynbdunbl. Oxeun cepoi(IV), okcun cepoi(VI). CepHucras u cepHas
KHCJIOTHI M uX conmr. OCOOCHHOCTH CBOWCTB CEpHOM KHCIOTHL. [lpuMmeHeHue cepsl U €&
COCTUHEHUN.

A3zor. HaxoxneHue B TpHUpOJe, CHOCOOBI TOMY4YeHHS, (PUINYECKHE M XUMUYECKUE
cBoMcTBa. AMMHaK, HUTpUIbl. OKcUIbl a30Ta. A30THCTasi M a30THAsg KUCJIOTHI U HUX COJIH.



Oco0eHHOCTH CBOWCTB a30THOM KHUCIOTHL. [IpuMmeHeHue a3oTa W ero coeauHEHUH. A30THBIC
yI0OpeHUs.

®ochop. Haxoxaenwe B mpupoje, crmocoObl ModydeHUusi, GU3MUECKUE U XHUMHYECKUE
cBorictBa. Dochuaer u dochun. Oxcuasr dochopa, dochopHas kuciaora U e€ COIu.
[Tpumenenue pochopa u ero coenuuennii. DochopHbie ya00pEHHUS.

Yrinepon, HaxoxaeHWe B Tpupone. AimorpomnHble Mogudpukanuu. Duzndeckue u
XMMHUYECKHE CBOMCTBA MPOCTHIX BelIeCTB, 00pa3oBaHHBIX yriepozoM. Oxcupa yriepoaa(ll),
okcun yriaepona(lV), yrompHas kuciaora u e€ coid. AKTHBUPOBAHHBIA yTOJb, aaCOpPOIIHS.
OymnepeHsl, rpadeH, yriepogHble HaHOTPYOku. IIpuMeHeHHMe TpOCThIX  BEILECTB,
00pa30BaHHBIX YTIIEPOJIOM, U €T0 COSAMHCHHIA.

Kpemuuii. Haxoxaenue B mpupoje, CrocoObl MONy4YeHUS, PU3NISCKUE U XUMUYECKUE
cBorictBa. Okcua kpemuusa(IV), kpeMHHEBasE KUCIIOTA, CHIMKATHI. [I[puMEeHeHNEe KPEMHUS U €ro
coequHeHni. CTEKJ0, €ro MoJIy4YeHHUE, BUJIbI CTEKIIA.

[onoxxenne metamioB B [lepuouueckoii cucteMe XUMHUYECKUX 371eMeHTOB. OCOOCHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UEK aTOMOB MeTallioB. O0mue Gu3ndecKkue CBONCTBA METAJLIOB.
[Tpumenenue meTaisioB B ObITY U TexHUKE. CIIJIaBbl METAIIJIOB.

DNEeKTPOXUMUYCCKUNA PsAJl  HampshDkeHUH MerauioB.  OOmme crnocoObl  MONyYEeHHS
METaJIOB: TUAPOMETAIUTYPIHs, TUPOMETAIUTYPrus, 3NekTpomeTamtyprus. [lonarue o koppo3uu
MeTalIoB. CriocoObI 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka mMetawioB IA-rpynmer [lepuoaudeckoil CHCTEMBI XUMHUYECKHUX
snemMeHTOB. Hatpuii u xanuii: monydeHnue, GuU3NUECKHe U XUMUUYECKHE CBONCTBA, MPUMEHCHHUE
MPOCTHIX BEIIECTB U UX COCAUHEHUH.

OO6mas xapakrepuctuka MetauioB IIA-rpynnsl [lepronndeckoil cucreMbl XMMHUYECKHX
9JIEMEHTOB. MarHuii W KaJblMi: TMOJdydyeHue, (PU3NUecKue U XHMHYECKHE CBOWCTBA,
MPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeuHeHul. JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHUHR: TIONTydeHue, (U3NYECKUe U XUMHYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €r0 COeAWMHEHMUA. AMDOTEpHBIC CBOWCTBA OKCHAA W TUIAPOKCHIA AFOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATTFOMUHUS.

OO6mas xapakTepucTuka MeTauioB moOounbix mnoarpymm (b-rpynm) Ilepuommdeckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

®dusnueckue U XMMUUYECKHE CBOMCTBA XpoMma U ero coeAuHeHun. OKCUIIbI U TUIPOKCHUIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AuXpomaThl, UX OKHCIUTEIHHBIC CBOWMCTBA.
[TomyuyeHnue u npuMEHEHUE XpoMa.

®dusznueckue M XHMMHMYECKHE CBOMCTBA MapraHiia M €ro COeIMHEHMH. Bakuelmue
coenunenus: mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

du3nyecKue U XUMUYECKHE CBOMCTBA JKeJie3a U ero coequHeHn. OKCUIbl, TUAPOKCUIBI U
comu xene3a(ll) u xxeneza(Ill). [Tonyuenue u mpuMeHEHNE Kele3a U €ro CIIIABOB.

Pu3nyecKue U XMUMUYECKUE CBOMCTBA MEIU U €€ coeuHeHui. [lonydyenne u npuMeHeHue
MeOU U €€ COeIUHEHUH.

[{uHK: monyyeHue, GU3nIecKre U XUMHIECKUE CBOMCTBA. AM(OTEpHBIC CBOWCTBA OKCH/IA
Y THUAPOKCUJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTaIbHbIE METOJAbl H3yYEHUs] BELIECTB M UX MPEBpalllCHUI: H3yueHue
00pasroB HEMETa/IoB, TopeHue cepbl, (ocdopa, kenesa, MarHus B KHCIOPOJE, HU3yUYCHUE
KoJuleKuun «MeTamibl M CIUIaBb», B3aMMOJEHCTBHE IIEJTOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOMKHO HCIIOJIb30BAaHHWE BHJIEOMATEPHAIIOB), B3aUMOJICUCTBUE IIUHKA U
JKese3a ¢ pacTBOpaMu KHUCJIOT U IIeJIoueld, KaYeCTBEHHbIE PEaKI[MU Ha HEOPTaHUYECKUE aHUOHBI,



KaTHOH BOJIOPOJA U KaTHOHBI METAJIJIOB, B3aUMOJIEUCTBUE TMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, PEIIEHUE 3KCIEPUMEHTANbHBIX 3a7ad M0 TeMaM «l'ajnoreHs»,
«Cepa u e€ coenuHeHHs», «A30T U Gochop U UX COeTUHEHUSD», «MeTalIbl TIaBHBIX MOATPYIII,
«Mertanibl MOGOYHBIX MOATPYIIITY.

XuMHS H )KU3Hb.

Posp xuMuu B obecrieueHNMH yCTOMUMBOTO pa3BUTHs deioBeuecTBa. [IoHATHE O HAy4YHBIX
METOJaX IIO3HAHUS M METOJNOJIOTMM HAyyHOro uccienoBaHus. HayuHble npuHIUIBI
OpraHM3aIi XUMUYECKOTo MPOou3BOACTBa. [IpoMbllieHHBIE CITOCOOBI MOYUYEeHUS Ba)KHEHIINX
BElIECTB (Ha MpUMepe MPOU3BOJACTBA aMMHUaKa, CEPHON KHUCIOThI, MeTaHoJa). [IpoMbliieHHbIE
CHOCOOBI TOXYYEHHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHUE OKpY’Kalolle cpeabl u
ero nocineacTBus. Ponb xuMun B oOecriedeHnu 3HepreTuYeckoil 6e30MacHOCTH.

Xumus W 310poBbe uyenoBeka. JlekapcTBeHHble cpencTBa. lIpaBuiia ucnonb30BaHUA
JIEKApCTBEHHBIX MpenaparoB. Ponb XWMHUK B pa3BUTUN MEIULIMHBI.

XuMUS UM OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE T00aBKU. Poib Xxumun B obecriedeHnn
NUILEBOH Oe30MacHOCTH.

Kocmernueckne u mapdromepHbie cpenacta. beitoBas xumms. [IpaBmiia Ge3omacHOTO
MCIIOJIb30BaHUs MIPENapaToB ObITOBOM XMMHUH B IOBCEAHEBHON KHU3HU.

XuMHS B CTPOUTEIHCTBE: BXKHEHIIINE CTPOUTEIIbHBIE MaTepHabl (LIEMEHT, OETOH).

XuMHs B CeNbCKOM X03stiicTBe. Opranndeckue 1 MUHEpaJIbHbIC YA0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO0, Kepamuka. MaTtepuaibl
JUIs DJIEKTpOHUKH. HaHoTexHOMIOrMu.

Pacuérnbie 3amaun.

Pacuérel: Macchl BemiecTBa WM 0O0BEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOUIMX B pEaKLUU BEIIEeCTB, Macchl (00bEMA, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMM, €CIIM OJHO W3 BEHIECTB HMMEET NPUMECH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJAYKTa PEaKLMU, €CJIM OJHO U3 BELIECTB JIaHO B BUJE pacTBOpa C
OnpeAcNEéHHOM MacCOBOM JIOJIEd PAaCTBOPEHHOIO BELIECTBA, MACCOBOW JOJIM U MOJISIPHOU
KOHIIGHTpAllUM BEIECTBA B PAcCTBOPE, NOJIM BBIXOJA IPOAYKTa PEAKUUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexpeamMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3y4eHUH OOLIel U HEOPraHWYeCKOH XUMHH B
11 xnacce ocyuiecTBiseTcs 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyUHbIX MOHSTHIA,
TaK W MOHATHUM, IPUHATHIX B OTAEIBbHBIX IPEIMETAX ECTECTBEHHO-HAYYHOI'O IUKIIA.

OOme ecTeCTBEHHO-HAyYHbIE TMOHATHUS: SIBJICHHWE, HAYYHBIH (akT, TUmoresa, TEOpHs,
3aKOH, AaHaju3, CHHTE3, Kiaccu(uKaius, I[EepHOAUYHOCTb, HAONIOJIEHHE, H3MEpEHue,
3KCHEPUMEHT, MOJENb, MOJAEITUPOBAHHUE.

®usnka: marepusi, MUKPOMHUDP, MAKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEWUTPOH, HOH,
U30TOINBI, PAaAHMOAaKTUBHOCTb, MOJIEKYJIA, SHEPreTHUYECKUH YpPOBEHB, BEIECTBO, TeNO, O00BEM,
arperaTHOE COCTOSIHME BEILIeCTBA, WUICAIbHBIA Tra3, (U3MYECKUE BEIHYMHBI, CIHMHULBI
U3MEPEHHUS], CKOPOCTh, SJHEPIUs, Macca.

buonorus: knetka, opraHm3M, OJKocucTtema, Owuochepa, MeraboIu3M, MakKpo- U
MHUKpPORJIEMEHTBI, OCNKH, JKUPBI, YIICBOAbI, HYKICHHOBBIC KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BELIECTB U ITOTOK SHEPTUU B IKOCHCTEMAX.

['eorpacdusi: MuHepasbl, TOPHbIE IOPOIbI, MTOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonmorus: XuMHUYecKasi IPOMBIIUIEHHOCTb, METAJLUIyPIysl, CTPOUTENIbHBIE MaTEpHUaIbI,
CENIbCKOXO3SHUCTBEHHOE TPOM3BOJCTBO, IMHUIINEBAas IMPOMBIIUIEHHOCTh, (hapmalieBTHUecKas



IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMETHYCCKHUX mpemnaparos, IIPONU3BOJACTBO
KOHCTPYKIHUOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHIUA

JIMYHOCTHBIE PE3YJIBTATBHI

B coOTBETCTBMM C CHCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHMS mpeaMmeTa «XHUMHS» Ha YpPOBHE CpelHero ooOiero oOpa3oBaHUs
BBIJICTICHBI CJICIYIOIINE COCTABISIONINE: OCO3HAHUE O0YUYAIONTUMUCS POCCHICKON Tpa)TaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPA3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIPEIEICHUIO;
HaJU4Yhe MOTHBAllMM K  OOYyYEHHWIO;, TOTOBHOCTh W  CIIOCOOHOCTh  OOyYarOIIMXCS
PYKOBOJCTBOBATHCSI MPUHSTHIMU B OOIECTBE MpaBUIaMM M HOPMaMH IOBEACHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTUIECKON KYJIBTYpPbI; CIIOCOOHOCTh CTABUTH IIEJI U CTPOUTH KU3HECHHBIC
TJIaHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHsD OTpakaioT c(OPMUPOBAHHOCTD
OTIbITA [MO3HABATEIBHON U MPAKTHUECKOHN NEeATEIbHOCTH 00YyYalOIUXCs B IPOIECCe peaan3alun
00pa30BaTeNbHON 1eATETHPHOCTH.

JIMYHOCTHBIC PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHMHsD OTPaKatoT CHOPMUPOBAHHOCTH
OTIbITA MMO3HABATENBHON U MPAKTHUECKOHN JNESTEIbHOCTH 00YyYaIOIIUXCs B IPOIECCe peaan3alun
00pa30BaTeNbHO 1eATEIbHOCTH, B TOM UUCIIE B YACTH:

1) rpamaaHCKOr0 BOCIMTAHUS:

OCO3HaHUS 00YUYAIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKCHUS K
3aKOHY U MIPABOINOPSIIKY;

NIPEACTABICHNUS] O COLMAIBHBIX HOPMAaX W NpaBUiIaX MEKIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW ACSITEILHOCTH MPU CO3/IaHUU YYEOHBIX MPOCKTOB,
pelIeHny yueOHBIX U M03HABATENbHbIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHThI IpYTUX
MIPH aHAJIN3E Pa3IMIHBIX BHJIOB YUEOHON AESITETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOILIEHUsI K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBa)XEHUsI K IPOLIECCY TBOPYECTBA B OOJIACTH TEOPUM M MPAKTUYECKOTO MPUIOKEHHS
XUMHUH, OCO3HaHUs TOTO, YTO JaHHBIE HAYKH €CTh pPE3yJbTaT UIUTEIbHBIX HAOIIOICHUH,
KPOMOTJIMBBIX IKCIIEPUMEHTAIbHBIX MOMCKOB, TOCTOSIHHOTO TPyAa YYEHBIX U TPAKTUKOB;

MHTEpECa M I[I03HABATEIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAINA3E
nH(pOpPMaLIUU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOW XUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallid, CBS3aHHbIE C XWUMUYECKUMH SBICHUSMHU, U
INPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IIOBEJCHUE U MOCTYNKA CBOMX TOBApUUIEH C MMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MTOCIIEICTBHI MMOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MOHMMAaHUS [IEHHOCTEH 3J0pOBOTO W 0e30macHoro oOpasza KHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUUYECKOMY 3JI0POBEIO;



coOroIeHHsT paBWJI 0€30MacHOTO OOpaIleHusl C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAILHOTO M KOJUIGKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIOJICH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPHUBBIYEK (YMOTPEOIEHHS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKONW JESTEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX JESITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHHH MPaKTUYECKHX 3aJad COLMAIbHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YeHHIO Tpodeccuil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAHUH M0 XUMUH;

YBaXXEHUSA K TPYAY, JIOJSM TPpyJa U pe3yJibTaTaM TPYI0BOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTLHOW TpPAaeKTOpHH 0OOpa3oBaHMs,
Oynyueit mpodeccun U peaan3alnuy cCOOCTBEHHBIX U3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

IKOJIOTMUYECKH 1€IeCO00Pa3HOr0 OTHOMIEHUS K MPHUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00AIbHOTO XapakTepa SKOJIOTMYEeCKUX Mpo0JieM, BIUSHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEBL,

OCO3HAaHUS HEOOXOJMMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
PaLMOHATILHOTO MPUPOAOIOIB30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHS TPOTHO3UPOBATH HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEITPHHIMAESMbIX
JEHUCTBUN U NPEJOTBPALLATD UX;

HAJIMYUSl PA3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KyJIbTYpHI, OIbITA
NESATENIbHOCTH  DKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHHUS PpPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEIBHON, KOMMYHUKATUBHON U COLIMATLHOU MPAKTUKE, CIOCOOHOCTH M YMEHUS aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HayKu W
00I11eCTBEHHOM MPAKTUKH;

MOHWMAaHUS CHENU(PUKA XUMUU Kak HAyKH, OCO3HaHUsA €€ poiau B (HOPMUPOBAHHH
PaALMOHATILHOTO HAYYHOTO MBIIUIEHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTABIECHUS 00 OKpYKaloLeM
MHUpE KaK O €IMHCTBE MPHUPOABI M 4YEJIOBEKa, B TMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHnu mpodIeM COXpPaHEHUS IPUPOJTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM JII COBPEMEHHOW LMBHWIW3ALNU: B €&
TYMaHUCTHYECKON HaIpaBJICHHOCTH W BAXKHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepuaIbHOMN
KyJbTYpPBI, B PELICHUH II100ATBbHBIX MPOOJIEM YCTOHYUBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
o0ecrevYeHnH YCIOBHI yCIEUTHOTO TPYAa U SKOJOTHYEeCKH KOM(MOPTHOM KU3HU KaXKIOTO WiIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TpPAMOTHOCTH: TOHUMAaHHUS CYIIHOCTH METOJOB IO3HAHWS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS IS



aHaIM3a W OOBSCHEHUS SIBICHUH OKPYXKAIOIIETO MHPAa M TPOUCXOISNIMX B HEM H3MEHEHHH,
YMEHUs AenaTh 000CHOBAaHHbIEC 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIETIBIO MOJIYYEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIHHO HCIIOIb30BaTh XUMUYECKUE 3HAHUS IS peIIeHns] Ipo0iemM
B pEaIbHBIX )KU3HEHHBIX CUTYAIHAX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATEIbCKOM IEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHHMIO M CamMOOOpa30BaHUIO, K
aKTHBHOMY IIOJyYCHHIO HOBBIX 3HAaHWH 10 XHMHH B COOTBETCTBHM C JKH3HCHHBIMHU
MOTPEOHOCTSIMH,

UHTEpeca K OCOOEHHOCTSIM TpyJda B pa3nuyHbIX chepax mnpodeccnoHaTbHON
NeSITETbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yibTaThl OCBOCHHS MPOTPaMMbI 10 XMMHHM Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble JJIs1 (POPMHPOBAHUS MHUPOBO33PEHUSI OOYUAIOMIMXCS MEXAMCUUIUIMHAPHBIC
(MeXnpeaMeTHbIe) OOIIeHayYHbIE TTOHATHS, OTPAXKAIOIIKE [[ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuuKy METOJIOB NO3HAHMUSI, UCIIONIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCIEA0BaHNE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHe);

yHUBEpcaJbHble  y4yeOHble  JeHcTBUS  (TMO3HaBaTeldbHbIE,  KOMMYHHUKATHBHEIE,
perynsatuBHbIE), obecrneunBarone (GopMupoBaHHEe (YHKIMOHATBLHOW TPAaMOTHOCTH |
COLIMAJILHOM KOMITETEHIINHN 00YyYaroIINXCs;

CHOCO6HOCTB 06yanOH_II/IXC$I HUCIIOJIB30BATh OCBOCHHBIC MCKIAUCHUIIIIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHblE y4yeOHblE ACWCTBUS B I03HABATEIbHONH H
COIMAJIBHOM MPAKTHUKE.

MertanpeameTHble pe3ysibTaThl OTPa)KalOT OBJAJACHHE YHHUBEPCAIBHBIMU y4eOHBIMU
MMO3HAaBAaTCIbHBIMHA, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMUA HeﬁCTBHHMH.

Ilo3naBaTebHBbIE YHUBePCaIbHbIE YUeOHbIE AeiCTBUS

1) 6a3o0Bble JJOrnYecKue AeHCTBUSI:

CaMOCTOSTENIbHO (OPMYJIUPOBaTh M aKTyaJM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OHp@I[eJIHTL noean ACATCIbHOCTU, 3aJaBas HapaMeTpH nu KpI/ITepI/II/I X AOCTHUXKCHHA,
COOTHOCHUTD PE3YJbTAaThI ACATEIHHOCTH C MIOCTABICHHBIMU IEIISIMU;

WCIIOJIB30BaTh MPH OCBOCHUW 3HAHWN NPHEMBI JIOTUUECKOTO MBIIUICHUS: BBIICIAThH
xapaKTepHHe HpI/I3HaKI/I HOHHTI/Iﬁ 58 yCTaHaBHI/IBaTI: nux B3aUMOCBA3b, HUCIIOJIB30BAaThH
COOTBGTCTBYIOH_II/IG IIOHATUS OJIs1 OG’bHCHeHI/IH OTACIIBHBIX (1)aKTOB n HBHGHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KIacCU(PUKAIIUU BEIIECTB U XMMHUYECKUX PEaKITUi;

yCTaHABIWBATh MPUYUHHO-CIICACTBEHHBIE CBS3H MEXTY N3YUaEMbIMH SIBJICHUSMU,

CTpOI/ITb JIOTHYCCKUC paccyn(;[eHmI (I/IHI[yKTI/IBHBIe, I[C,Z[yKTI/IBHBIC, 110 aHa.HOI‘I/II/I),
BBISBIISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHUS B PacCMaTpUBAEMBIX SIBICHHSX, (HOPMYITHUPOBAThH
BBIBOJbI M 3aKJIIOUCHUS;

MPUMEHATh B MPOIIECCE MO3HAHUS MCIOJIb3yeMble B XMMHUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMysa, YpaBHEHHE XHMHUYECKOH peakuuu — NpU pPElCHUH Y4eOHBIX
MIO3HABATENBHBIX M MPAKTUYECKUX 33734, NMPUMEHSATh Ha3BaHHBIC MOJEIbHBIC NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIECTB U XUMUYECKUX PEaKIUil.

2) 0a30BbIe HCCIEN0BATEAbCKHE TeHCTBHSI:

BJIaJIETh OCHOBAaMH METOJI0B HAyYHOI'O IIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIHIA;

dopMynHMpoBaTh IIEMTM U 3aJaud  HMCCIEJOBAHHUSA, HCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO C(hOpMYyJIMPOBAaHHBIE BOMPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJCTh HABBIKAMHM CAMOCTOSITEILHOIO IIJIAHWPOBAHUS M TPOBEJIEHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IIpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GOpMyIHpoBaTh OOOOLICHHS U BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YJIBTATOB MCCIIEJOBAHUS, COCTABIAT OOOCHOBAHHBIN OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYCHMYECKOW MCCIIEOBATEIbCKONM U MPOEKTHOM JesITeIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHHUS
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHbIX METOI0B TO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHHMKAX HWHPopManuu (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBouyHble TocoOus, pecypcsl MHTepHera),
aHAJIM3UPOBaTh HMH(DOPMALMIO pPA3IMYHBIX BHJOB M (QOPM MPEACTaBIEHUS, KPUTUYECKU
OLIEHUBATh €€ T0CTOBEPHOCTh U HEITPOTUBOPEUNBOCTH;

dbopMyIHMpoBaTh 3ampoChl M TNPUMEHATh DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
uH(pOopMaLKu, HEOOXOIMMOM [T BBIIOJIHEHHUS YUeOHBIX 33a1a4 ONPeeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJAb30BaHUs MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIbHYIO (POpMY IpecTaBiIeHUs WH(POpMAIU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCNONb30BaTh HAy4HBbIM fA3bIK B KadecTBE CpEeACTBAa IpU pabdoTe € XUMHYECKOH
nH(popMmaruen: MPUMEHATh MEXKIpeAMETHbIC ((pu3nyeckue MW MaTeMaTHYeCKHe) 3HaKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KoMMyHMKaTHUBHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

3aJ1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TUAJIora U/Uu JUCKYCCHUH,
BBICKA3bIBaTh UCH, GOPMYITHUPOBATH CBOU MPEIOKEHUS OTHOCUTEILHO BHITIOTHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYIIATh C IPE3EHTALMEN pPe3yJIbTaTOB IO3HABAaTEIbHOM IEATEIbHOCTH, ITOJYYCHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMM IIPH  BBIIOJHEHHHM XUMHYECKOIO
9KCHEPUMEHTa, MNPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOrO MPOEKTa, U (OPMYIHPOBATH BBIBOJABI IO pPE3yJIbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHUI IyTEM COTTIAaCOBAHMS MO3UIIHI B X0/1€ 00CYX/IEHUS 1 0OMEHAa MHEHUSIMH.



PeryasiTuBHBIC YHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

CaMOCTOSATENIFHO IIIAHUPOBATh M OCYIIECTBIATH CBOIO NO3HABATEIBHYIO JEATEIHHOCTS,
ompezersist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeUiaraéMblii arOpUTM JIEHCTBUN TpPU BBHIOJHEHUM YYEOHBIX M HMCCIEIOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIIeHHs ¢ YUETOM IMOyYE€HUS] HOBBIX 3HAHHH O
BEIIIECTBAX U XUMHUYECKUX PEAKIHIX;

OCYILIECTBIISATH CAMOKOHTPOJIb I€ATEIbHOCTH HA OCHOBE CaMOAaHaIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATHBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBbI [0 XUMHUU HA YIIIyOJIEHHOM YPOBHE Ha
YPOBHE CpeaHEero oOmero o0pa3oBaHMs BKIIOUAIOT crienupuyeckue s yuyeOHOro npenmera
«XUMUs» HaydHble 3HAHUS, YMEHHUS U CHOCOOBI NEHCTBHH 1O OCBOCHMIO, MHTEPIPETAMH U
peoOpa3oBaHUIO0 3HAHUM, BUJIbI IEATEIHHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUW B Pa3IMYHBIX YYE€OHBIX CUTYyallUsX, a TaKKe B PEabHBIX >KU3HEHHBIX CHUTYaIHUsX,
CBSA3aHHBIX C XMMHEW. B mporpamme nmo XMMHMM NPEIMETHBIE PE3YJIBTAThl MPEACTABIEHBI 1O
roJlaM U3y4eHusl.

10 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYCHHHM OPTaHUYECKON XHUMHH B
CHCTEME E€CTECTBEHHBIX HAyK U €€ pOJM B 00ECHeUeHHH YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA B
pelieHur MmpooJIeM IKOJIOTHYECKOM, YHEPreTUUECKOW M THIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpHaJiOB, HOBBIX HMCTOYHHUKOB HHEPrHUH, B OOECHEeUEeHUU
PaAIMOHATILHOTO MPHPOIONONL30BaHus, B (DOPMHUPOBAHMN MUPOBO33PEHHUS U OOIICH KYJIbTYpbI
YeloBeKa, a TaKXkKe OHKOJOTHYECKM OOOCHOBAaHHOIO OTHOUIICHHS K CBOEMY 3/I0pOBBIO H
MPUPOAHON Cpenie;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
MOHATUS — XUMHUYECKHI 3JIEMEHT, aToM, SAPO M JJIEKTPOHHAs o0ojiouka aroma, s-, p-, d-
aTOMHBIE OpOMTAIM, OCHOBHOE W BO30YXAEHHOE COCTOSHHS aTOMa, TMOpUIM3AIMs aTOMHBIX
opOutanel, MOH, MOJIEKYJa, BaJCHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHHS,
XUMHYECKasl CBSI3b, MOJIb, MOJIIpHAs Macca, MOJISIPHBIM 00BEM, YITIEpPOAHBIA CKEJeT,
byHKIMOHANIbHAS TPYIIa, paguKkai, CTPYKTypHble (GopMmyiibl (pa3BEPHYTHIE, COKpALIEHHBIE,
CKEJIETHBIE), M30MEpUS CTPYKTYpHasT M IPOCTPAHCTBEHHAas (reoMEeTpUYecKas, ONTHYECKas),
MU30MEPBI, TOMOJIOTUUECKUN psAZl, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOAEpXKallne
OpraHUYECKHUEe COCIUHEHHS, MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE
COCTMHCHUS; TCOPHUH, 3aKOHBI (mepuoaumdeckuii 3akoH JI. . MenneneeBa, Teopusi CTpOCHUS
opranuueckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHMsI MAacChl BEIIECTB, 3aKOH
COXpPAaHEGHHUS W TIPEBPAIICHHUS DSHEPTHMH TMPH XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAIIUe B OCHOBE MOHUMAaHUS
OPUYMHHOCTY U CHCTEMHOCTH XUMHYECKHX SBJICHHM; TMpeACTaBICHUS O MeEXaHH3Max
XUMHUYECKHX pEaKlui, TEePMOJMHAMUYECKMX M KHHETHUYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUs, O B3aUMHOM BJIHMSHUH aTOMOB U TPYIMI aTOMOB B MOJIEKyJaX (MHIYKTHBHBIA U
Me3oMepHbIi 3 dexTr, opueHTanTsl | 1 Il poxa); dakrosornyeckue CBEACHHS O CBOWMCTBAX,
cocTaBe, OJyuYeHUHU U 0€301aCHOM MCIOJIb30BAHNN BaKHEUIINX OPraHUYEeCKUX BEIIECTB B ObITY



U TPAKTHYECKON JeATeIbHOCTH YeNOBeKa, OOMMX HAyYHBIX MPUHIUINAX XUMHYECKOIO
IPOM3BOJICTBA (Ha MPUMEpPE MPOU3BOICTBA METAHOJIA, IEpPepadOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMECHHIA: BBISIBIIATH XapaKTEPHbIC MPU3HAKU MOHSITHIA, YCTAHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS IIPH ONUCAHUH COCTaBa, CTPOEHUS U
CBOICTB OPraHMYE€CKUX COCTUHECHU;

c(OPMHPOBAHHOCTH YMEHHIA:

HCIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY ISl COCTABIICHHS] MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKHX BEIIECTB;

COCTaBJSITh ypaBHEHUS XHMHUYECKHUX pEaKkUMid U pacKpelBaTb HX  CYUIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUN IOCPEICTBOM COCTABJICHUS  AJIEKTPOHHOIO
OamaHca ATHX peakUud, peakuii MOHHOTO OOMEHa IyTEM COCTaBICHUS WX TIOTHBIX U
COKpAILIEHHBIX HOHHBIX YpaBHEHUI;

U3TOTABIMBATh MOJEIN MOJEKYJl OpraHMYeCKUX BEIIECTB Uil WJUIIOCTPAllU HUX
XMMHYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHHUI: yCTAHABIUBATH IPUHAJICKHOCTD U3YUYCHHBIX OPraHUIECKUX
BEIIECTB M0 X COCTaBY M CTPOEHHIO K ONpeAeEHHOMY KJIacCy/TpyIile COeIUHEHUH, aBaTh UM
Ha3BaHusA 1Mo cucreMarnuecko HoMeHknarype (IUPAC) u npuBOAUTh TPUBHAIbHBIC HAa3BaHUS
JUIs  OTHENBHBIX TPEJICTABUTENEH OpPraHMYECKUX BEIIECTB (ITUJIEH, AalleTHIEeH, TOIYOI,
TIIALEPUH, DSTUJICHTIUKONb, (eHon, QopManbaerua, aneTaabIerusl, aleToH, MypaBbHHAS
KHCIIOTa, YKCYCHasi KHCJIOTa, CT€apHHOBAas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTBI, TJIMIIMH,
aJlaHWH, MaJlbT03a, GPYKTO3a, aHWIIUH, TUBUHUJ, U30IIPEH, XJIOPONPEH, CTUPOJI U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHHS OMPEICNATh BUJ XUMHUYECKOW CBS3M B OPraHUYECKUX
COCMHEHUX (KOBaJICHTHAs! M MOHHAS CBSI3b, G- U M-CBSI3b, BOJOPOAHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI MPHUMEHSTH IOJOKEHUS TEOPUU CTPOCHHUS OPraHUYEeCKUX
BemectB A. M. bytinepoBa aiis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOEHHUE, (UIUUYECKUE U
XMMHUYECKHE CBOMCTBA TUIMYHBIX MPECTaBUTENEH pa3InYHbIX KIACCOB OPIraHUYECKUX BEIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJKaJHEHOB, AJIKMHOB, apOMAaTHYECKUX YIJIEBOJOPOIOB,
CIIUPTOB, ANBJETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX M CIOKHBIX 3(UPOB, KHUPOB,
HUTPOCOCTUHEHUH U aMUHOB, aMUHOKHUCIIOT, OETTKOB, YTIIEBOAOB (MOHO-, TU- U MOJIMCAXAPUIIOB),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXKIY HHMH YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHX PEAKINH ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMUPOBAHHOCTh yMEHHS TOATBEPKAATh HA KOHKPETHBIX IMpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COCJMHEHUH OT KPAaTHOCTH M THUIA
KOBAJICHTHOM CBSI3U (G- U T-CBSA3M), B3AUMHOIO BIMSHUS aTOMOB UM IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepH30BaTb MCTOUYHUKH YIJIEBOJOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI €ro MepepadoTKH U MPAKTUYECKOe MPUMEHEHUE
IPOJYKTOB MEPEepadOTKH;

c(OpMUPOBAHHOCTh BJAJEHUS CHCTEMOM 3HAaHUH O ECTECTBEHHO-HAYYHBIX METOJax
MO3HAHUS — HAONIOIEHUHU, W3MEpPEHUH, MOJEIHPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICJIICHHOM) U YMEHUSI IPUMEHSTh 3TU 3HAHMUS;

c(OPMUPOBAHHOCTh ~ YMEHHSI NPHUMEHATH OCHOBHBIC  OINEPAMH  MBICIHTEILHOM
NEeSTeNIbHOCTH — aHAJW3 M CHUHTE3, CpaBHEHHE, O0O0OIleHHE, CHCTEMaTH3aluIO, BBHISIBICHHE
MPUYHUHHO-CJIEICTBEHHBIX CBS3€H — JIJIsl H3yUEHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUii;



c(OpMUPOBAHHOCTh YMEHUM: BBISBIISITH B3aUMOCBSI3b XUMUUECKUX 3HAHUN C TIOHATUSAMHU U
NpPEICTAaBICHUAMU JIPYTMX €CTECTBEHHO-HAy4YHBIX TIPEAMETOB Ui Oojiee OCO3HAaHHOTO
NOHUMAaHMs CYUTHOCTH MaTepHaIbHOIO €IMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIC 3HAHUS IO
OpraHMYECKON XUMHUU Ui OOBSCHEHUS U MPOTHO3WPOBAHUS SBJICHUIN, UMEIOIINX €CTECTBEHHO-
HAY4YHYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHMU: MPOBOAUTH PACUYETHI MO XUMHUYECKHM (QopMmynaM u
YPAaBHEHHUSIM XUMHUYECKUX PEaKIUil C HCIOJb30BaHHEM (PU3MUECKUX BEMUYMH (Macca, 00BbEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOMIMX BEHIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacuéThl MO HAXOXACHUIO XMMHUYECKOH (OpPMYyJIbl BEIIECTBA MO M3BECTHHIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTAM CTOPaHHUs, TNIOTHOCTH Ta3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI: POTHO3UPOBATh, AHAIU3UPOBATH M OLIEHUBATH C MO3UIMN
9KOJIOTHYECKON 0e30MacHOCTH MOCJIENCTBUS OBITOBOM W TNPOM3BOACTBEHHON JesTENbHOCTH
YyelloBeKa, CBS3aHHOM ¢ MmepepabOTKON BEIIECTB, HMCHOJIb30BaTh IONTYYCHHbIE 3HAHWS IS
MPUHSITHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIIUAX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO IUIAHUPOBATh M MPOBOAUTH XUMUYECKUN
9KCIIEPUMEHT (IMTOJIyYeHHE U U3yUYE€HHE CBOMCTB OPraHNYeCKUX BEIECTB, KAUECTBEHHbIE PEaKIINU
VTJIEBOIOPOAOB PA3IMYHBIX KIJIACCOB M  KUCJIOPOJCOJEPKAINX OpraHUYEeCKHX BEIIECTB,
pelieHre HKCHePUMEHTANbHBIX 337ad [0 pAClO3HABAHMIO OpPTraHMYECKHX BELIECTB) C
coOyo/ileHeM TpaBuwil  0e30macHOro  oOpamieHust ¢  BelmEecTBaMH M J1a0OpaTOpHBIM
obopynoBanueM, (hopMyIHpoOBaTH I1€Jb HCCIECNOBAHMS, TMPEJCTABIATH B Pa3IUyHON ¢dopme
Pe3yNbTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOuro1aTh MpaBUiIa HKOJIOTHYECKU IIEJIECOO0Pa3HOTO IMOBENEHHUS B OBITY M TpPYIOBOH
NEeSTENIbHOCTH B IENIIX COXPAHEHUS CBOErO 370POBBS, OKPY’KAIOLIEH MPUPOAHON cpeabl U
JOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHS;

0CO3HAaBaTh ONACHOCTh TOKCHYECKOTO JCHCTBHS HAa XKHBBIC OPTaHU3MbI OMNpEAETIEHHBIX
OpraHWYECKUX BEIIECTB, MOHMMAas cMbIici nokazarens [1/1K;

aHAIM3UPOBATh  1€71€cOo00pa3HOCTh  NMPUMEHEHUS  OpraHMYecKHX  BELIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0/Ib3a;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJIICHANIPABICHHBIH MOUCK XWMHUYECKOM
uH(pOpMallMK B Pa3IMYHBIX MCTOYHHKAX (HaydHas W ydeOHO-Hay4yHas JHUTepaTypa, CpelacTBa
MaccoBoi uHpopMmanuu, WHTepHET W JApyrue), KpUTUYECKH AaHaJU3UPOBATH XHMHUYECKYIO
nHpopmarnuio, nepepadaTeiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBUU C TIOCTABIICHHOW YYEOHOMU
3aJa4ei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOm@as W HeopraHuyecKas XUMHs
OTpaXkaroT:

c(OPMHPOBAHHOCTD MPEJICTABICHHUI: O MaTepUAIIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TI03HABAEMOCTH SIBIICHUI MPHUPOIBI, O MECT€ W 3HAYEHUU XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U €€ poyid B 00€CleYeHNH YCTOMUMBOTO Pa3BUTHS, B PELICHUH MPOOJIEM 3KOJIOTUYECKOM,
SHEPreTUYecKOM W TMHUIIEeBOM Oe30MacHOCTH, B Pa3BUTHH MEIWIUHBL, CO3JAaHUM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  SHEPrUM, B  OOECIEYEHHU  PAIMOHAIBHOTO
IPUPOONOIB30BaHUA, B POPMHUPOBAHUU MUPOBO33PEHHS U OOIIEH KYJIbTYPHI UEIIOBEKA, a TAKXKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOIHON Cpefie;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliye
MOHATHUS — XUMUYECKUI 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, JJIEKTPOHHAs 000JI0YKa aToMa, S-



, p-, d-aromHBIE OpOWTANIM, OCHOBHOE WM BO30YXIEHHOE COCTOSHHS aToMa, THOpUIH3AIUs
ATOMHBIX OpOWTaneil, WOH, MOJEKyJia, BaJEHTHOCTh, JJICKTPOOTPUIATEIHLHOCTh, CTEICHb
OKUCJICHUsI, XUMHUYECKass CBA3b (KOBAJICHTHAsl, WOHHAs, MeETa/UInYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMUYECKas pPEaklHs, PacTBOP, JJIEKTPOIUTHI, HEINEKTPOJIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMALMs, CTENEeHb JUCCOLMAlMU, BOJOPOIHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIJIOBOM A(PPEKT XMMUUECKON peaKu, CKOPOCTh XUMHUECKOM
peakiuu, XHUMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOpHUsS DIIEKTPOIUTHUYECKOM
auccouuanuu, nepuoanyeckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHWS M MPEBPALICHUS SHEPTUM MPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIeKAIlUEe B OCHOBE MOHUMAHUS NMPUYUHHOCTH M CHUCTEMHOCTHU
XUMUYECKHUX SBJICHHI; COBPEMEHHBIE IPEJACTABICHUS O CTPOCHHMM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJSIPHOM YPOBHSX; IPEIACTaBICHUS O MEXaHU3Max
XUMUYECKUX pEakUuid, TEPMOJMHAMMUUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTAX UX
NpOTEKaHUs, O XMMHYECKOM pPaBHOBECHUM, PpPACTBOpAX U  JHUCIHEPCHBIX  CHUCTEMAX;
¢dakTosornuecKkue CBeJEHUsI O CBOMCTBAX, COCTaBe, MOJYyUYEHUU U 0€30MacHOM HCIOJb30BaHUU
BOXHEHMIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MNPAKTHUUECKON MAESITEIbHOCTH 4YEIIOBEKa,
00X HAYYHBIX MTPUHIIATIAX XUMUIECKOTO MTPOU3BOJICTRA;

c(hOpPMHUPOBAHHOCTh YMECHHIA: BBISIBIIATH XapaKTEPHbIC MPU3HAKU MOHSITHIA, YCTAHABINBATh
UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA MPHU OMMCAHUM HEOPTaHUYECKHUX
BEILIECTB U UX MPEBPAILICHUN;

c(OpPMUPOBAHHOCTh YMEHUS HCIIOJNB30BaTh XUMHUYECKYIO CHMBOJUKY JUISI COCTABIICHUS
dbopMyll BEMIECTB W YypaBHEHUW XUMHUYECKUX PEAKIUH, CHCTEMaTHYECKYID HOMEHKJIATYPY
(IUPAC) u TpuBHanbHbIe Ha3BaHUS OT/ICIHHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEENSITh BAJIEGHTHOCTD U CTENEHb OKUCIICHUS XUMUYECKIX
DJIIEMEHTOB B COCIMHECHHSX, BHUJ XUMHUYECKOW CBSI3HM (KOBAJIICHTHAs, MOHHAS, METAJUTMYECKas,
BOJOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIETKA KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBHCHMOCTH CBOMCTB BEIECTB OT BHJAA
XUMUYECKOW CBSI3U U THUIA KPUCTALIMYECKOW PEmETKH, OOMEHHBIN M JOHOPHO-aKIICITOPHBIN
MeXaHHU3MbI 00pa30BaHMS KOBAJIICHTHOU CBSI3U;

c(OpPMUPOBAHHOCTh YMEHHI: KIACCU(UIIMPOBATh: HEOPraHUYECKHE BEIIeCTBa IO HX
COCTaBy, XMMHUYECKHE PEaKLUUU IO Pa3IMYHBIM MPU3HAKAM (YUCIY U COCTaBy pearupyronmx
BEIIECTB, TEIUIOBOMY J(PQeKTy peakluH, HW3MEHEHHUIO CTEleHEH OKHUCICHUS DSJIEMEHTOB,
00paTHMOCTH, YYacCTHIO KaTalu3aTopa W JPYTHE); CaMOCTOSATEIHHO BBHIOMPATh OCHOBAaHUS U
KPUTEPUU JJIs1 KIACCU(PUKALIUU U3YIaeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

chOpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Iepuogudeckoro 3akona JI. W.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSCHUTEIbHYI0 U
IPOTHOCTUYECKYIO (PYHKIINY;

c(OpPMHUPOBAHHOCTh YMEHHI: XapaKTepPH30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XMMHYECKUX DJIEMEHTOB MepBoro—4eTBéproro nepuonoB Ilepuonuueckoit cucremsr JI.U.
MenpneneeBa, UCHOJB3Ysl MOHATHS «IHEPIETUYECKHE YPOBHU», «IHEPreTUUYECKHE MOJYPOBHUY,
«s-, p-, d-aromHBIE OpOUTANH», «OCHOBHOE M BO30YKIEHHOE DSHEPreTUYECKUE COCTOSHUS
aToMa»; OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB M HX
CcoeMHEeHMH 10 nepuojaM u rpynmnam [lepuoanueckoit cucremsl Jl. 1. MennaeneeBa, BaJIeHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMSI UX DJIEKTPOHHBIX 000JI0UEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapakTEepU30BaTh (OMUCHIBATh) OOIIHE XUMHYECKHE
CBOICTBa BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE I'€HETUYECKOW CBSI3U
MEXIy HEOPTaHMUECKMMU BEILIECTBAMHU C TIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUUYECKHUX
pEeaKIuii;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKIHii MOCPEACTBOM COCTAaBJICHHUS AJIEKTPOHHOIO OajlaHCa 3TUX pEaKUui; peakuuid MOHHOTO
oOMeHa MyTEM COCTAaBIEHHUS HMX TOJHBIX M COKPAIIEHHBIX HOHHBIX YpPaBHEHMU; peEaKIui
TUAPOJIN3A; peakiuil KoMIUiekcooOpa3oBaHMs (Ha MpUMEpe THAPOKCOKOMILJIEKCOB IMHKA U
ATIOMUHHS);

c(OPMUPOBAHHOCTh yMEHHSI OOBICHATh 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX
peakiuii ¢ y4€TOM HX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep H3MEHEHHUS CKOPOCTH
XUMHYECKON peaklMy B 3aBUCHMOCTH OT Pa3jMyYHbIX (PAKTOPOB, a TaKkKe XapaKTep CMEIleHUs
XUMHUYECKOTO PAaBHOBECHUSI TOJT BIUSHUEM BHEIIHUX Bo3nencTBuil (mpunnum Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh XUMHUECKUE PEAKIINH, JICKAIINEe B OCHOBE
MPOMBINUICHHOTO TIOMYyYEHHUS CEPHOW KHUCJIOTBHI, aMMHaKa, OOIIUe Hay4YHbIE MPUHITUIIBI
XUMHYECKHX MPOU3BOJCTB; II€JIECOO0Pa3HOCTh, NPHUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib3a;

c(hOpMUPOBAHHOCTH BIAJICHUS CUCTEMOW 3HAHUI O METO/AaX HAYYHOTO TIO3HAHHMSI SBICHHIA
OpUpoOABl — HaONIOJCHHE, W3MEpPEHHe, MOJCIMPOBAHUE, OKCHEPUMEHT (peanbHBIi H
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHS MPUMEHSTh ATH 3HaHUS MpU
SKCIIEPUMEHTAILHOM HCCIIEJOBAaHUHM BEUIECTB W JJs OOBSICHEHUS XHWMUYECKUX SIBJICHUIA,
MMEIOLINX MECTO B IPUPOJIE, IPAKTHUECKOM EATENbHOCTH YEJI0BEKA U B IOBCEIHEBHOM KU3HH;

c(OpPMHUPOBAHHOCTh YMEHUS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATUSMU U
NPEJCTaBICHUSIMH  IPYTHMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0ojee OCO3HAaHHOIO
MNOHUMAaHUs MaTepUAIbHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHUS MMPOBOIUTH PACUYETHI: C UCTIOIB30BAHUEM TOHATUN «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIIEHTPAIMs»; MAacChl BEIIECTBA WM 00hEMA raza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00BEMY OJTHOTO U3 YYaCTBYIOLIUX B peaklUu
BEIIECTB; TEIUIOBOTO 3(peKTa peaklnu; 3HaUeHUs BOJOPOIHOIO MOKa3aTels PaCTBOPOB KUCIOT
U TIeNI0Yed C W3BECTHOHM CTENMEHBI0 NUCCOIMAIMM;, MacChl (00bEMa, KONMMYECTBA BEIIECTBA)
IPOAYKTa peakluu, €CJIM OJHO M3 MCXOJHBIX BELIECTB IaHO B BUJE PacTBOpa C ONpEAEIEHHON
MacCOBOHM J10JI€l pacTBOPEHHOTO BEIIECTBA WM JIaHO B HM30BITKE (MMEET MPHUMECH); OJIH
BBIX0/1a MTPOJYKTa peakunn; 00bEMHBIX OTHOILIEHUH T'a30B;

c(OpPMUPOBAHHOCTh YMEHHU: CaMOCTOSITEIBHO TUIAHHPOBATh M MPOBOAUTH XUMHUYECKHIA
HKCHEPUMEHT (IIPOBEICHUE PEAKIUN HOHHOTO OOMEHa, MMOATBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHWYECKHUX BEIIECTB, ONPEAEIECHNUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO UHIAUKATOPOB,
U3Y4YCHHE BIMSHUS pPa3IMYHBIX (AaKTOPOB Ha CKOPOCTh XMMHUYECKOH pEaKINH, pelleHue
OKCIIEPUMEHTAIBHBIX 3a/1a4 1Mo TemaMm «Mertamibe»y u «Hemeramnsl»y) ¢ coOMIOACHHEM TPaBHIT
Oe3omacHOro oOpalleHus C BELeCTBAMU M JIAOOpaTOpHBIM 000pynoBaHUEM, (HOPMYIHPOBATH
Henb HCCIEeNOBaHUS, MPEACTaBIATh B Pa3IUYHOM (popme pe3ynbTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBAThH UX JOCTOBEPHOCTB;

c(OpMHUPOBAHHOCTh YMEHUM: COOTIOATh MpaBUia MOIH30BAHUS XUMUYECKOUW MOCYI0N U
71a00paTOpHBIM 000pYAOBaHHEM, OOpAIlIEHHs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHSIMH
[0 BBIMOJIHEHUIO J1a0OPAaTOPHBIX XHUMHUYECKHX OIBITOB, SKOJIOTHYECKH I[eJIeCO00pa3HOro
MOBEeIEeHNUA B OBITY M TPYAOBOM [EATENbHOCTH B LEISIX COXPAHEHUSI CBOErO 3/I0pOBBA,
OKPYXAaroIllell MPUPOAHON CpeAapl M JOCTHUKEHUS €€ YCTOMYMBOIO pPa3BUTHUsA, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHW3MBbl OINpPEICIEHHBIX HEOPraHWYECKHX
BEILIECTB, TOHKUMas cMbIc noka3arens [1JI1K;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJIICHANIPABICHHBI MOUCK XUMHUYECKOM
uH(pOpMallMK B pa3IMYHBIX MCTOYHMKAX (HayuyHas M ydyeOHO-HayyHas JUTepaTypa, CpelcTBa
MaccoBoi uHpopMmanuu, WMHTepHET W JApyrue), KpUTUYECKH AaHATU3UPOBATH XHMHUYECKYIO
uHopMaluio, epepadaTpiBaTh €€ U UCIHOJIb30BATh B COOTBETCTBUHU C TMOCTABICHHON yueOHOM
3aJa4eil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne HaunmeHnoBaHue pa3ieioB H TeM NPOrpaMMbl KosanuyecTBo yacos DJIEKTPOHHBIE
n/n Bcero Kontpoabubie | Ilpaktuuyeckue | (UH(pOBLIE)
padoThbI padoTbI o0pa3oBaTe/bHbIE
pecypcsbl
Pa3ned 1. Teopernueckue 0CHOBBI OPraHNYeCKOM XUMHH
1.1 [Ipenmer oprannyeckoil Xumuu. Teopus CTpoeHUs 8
opranunyeckux coenunennit A. M. bBytneposa
HWroro no pazneny 8
Paszgea 2. YriieBoaopoanbl
2.1 [IpenenbHbIe yriieBOAOPOIbl — AIKAHBI, 5
IUKIIOAJIKAHBI
2.2 HenpenensHble yriieBOOOPOIBI: aJIKECHBI, 14 1
QJIKaIMEHBbI, ATIKUHbI
23 Apomatuyeckue yrieBoaopoabl (apeHbl) 8
2.4 [IpupoaHbie ICTOYHUKH YTIIEBOJOPOI0OB U UX 4
nepepadoTka
2.5 ["ajioreHnpor3BOIHBIE YIIIEBOIOPOIOB 4 1
Ntoro no pazgeny 35
Paznea 3. Kuciaopoacoaep:xkaniue oprannyecKue CoeTUHEeHNs
3.1 Cnuptel. DeHon 11
3.2 KapOoHunbHBIE COCTUHEHUS: AJIbJICTH/IBI U KETOHBI. 21
Kap6onoBsie kuciotel. Ciioxubie 3Gupsl. JKupsl
33 YrneBojibl 9 1
Ntoro no pazgeny 41
Pasznen 4. A3oTcoaepxaiiue OpraHnyecKkue coeTuHeHus
4.1 ‘ AMUHBI. AMUHOKHUCIOTHL. benku 12 1 2
Ntoro no pazgeny 12
Paspnen S. BeICOKOMOJIEKY /IS PHbIE COCAUHEHNS
5.1 \ BbICOKOMOJIEKYIISIPHBIE COETMHEHUS 6 1
HWroro no pazneny 6




| OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 102 | 3 | 6 |
11 KJIACC
Ne i/ HaumenoBanue pa3jaesioB u Tem nporpammbl | KosindecTBo 4yacoB DJIeKTPOHHbIE
Bcero Konrpoabubie | IIpaktnyeckue | (uudposbie)
padoThI padoTbl o0pasoBare/bHbIC
pecypcsl
Pa3znen 1. Teopernueckue 0CHOBbI XUMUM
1.1 Crpoenue atoma. Ilepuoanueckuii 3aKoH u 9
[lepuoanueckas cucTeMa XUMHYECKUX
snemenToB /I. 1. Menaeneera
1.2 CrtpoeHnue BerecTBa. MHOrooOpasue BEemecTB 11 1
1.3 XUMUYECKUE PEAKIUU 19 1 3
HWroro no pazneny 39
Paznen 2. Heopranuuyeckasi Xumusi
2.1 Hewmeranibl 31 1 3
2.2 Mertaubl 23 1 2
Ntoro no pazgeny 54
Pa3znen 3. Xumus u :Ku3Hb
3.1 ‘ Meto/1bl TO3HAHUSI B XUMHUHU. XUMHUS U KU3Hb 9 |
HWroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 | 8
MMOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KoJsmnyecTBo 4acoB Hara DJIeKTPOHHbIE
n/n Bceero Kontposbubie | IlpakTuyeckue | M3y4yeHMs | umudposbie
padoThbI padoThI o0pa3oBaTte/ibHbIE
pecypcsl
1 [Ipenmer u 3HaYEHNE OPTaHUYECKON 1
XMMHH, TIPEJICTABICHHE O MHOT000pa3uu




OPraHM4YeCKUX COCIAMHEHUHN

DJEKTPOHHOE CTPOEHHUE aToMa yriiepoja
(ocHOBHOE U BO30YKAEHHOE COCTOSIHHS).
BanenTHble BO3MOKHOCTH aToMa yriepoja

XI/IMI/I‘-IGCKEUI CBsA3b B OpI‘aHI/I‘-IGCKI/IX
COeTMHEHHIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOU CBSI3H, CITIOCOOBI pa3phiBa
CBsI3CH

Teopust cTpoeHUsT OpraHUYECKUX
coequHennit A. M. bytiepoBa

Buas! uzomepun: CTpyKTypHas,
IPOCTPAaHCTBEHHAS. DIICKTPOHHBIC

3¢ dEeKTH B MOJIEKYIaxX OpraHMUECKUX
COCTUHEHUN

[Ipencrasnenue o kaaccupukanuy u
cuctematuyeckas HomeHnkinarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

Knaccudukamnms peakiuii B opraHn4ecKon
XUMHUHU

CucreMmaruzanuys U 0000ILIEHYE 3HAHUN 10
TEME

ATKaHBI: TOMOJIOTUYECKHH psifl, 001Iast
bopmMyiia, HOMEHKIIATypa U H30Mepus,
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJT

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxneHnue aikaHOB B IpUpPOJIE.
CriocoOsl MoNTy4eHus U IpUMEHEHUe
AJIKAHOB

12

[uxnoankansl: obmas Gopmyia,
HOMEHKJIATypa U U30MEPHUs, 0COOCHHOCTH
CTPOCHUS 1 XUMUYECKHX CBOWCTB,
COCOOBI NOTYYCHHUSI M IPUMEHEHHE




13

Pemenue pacu€THpIxX 3a1a4 Ha
ompeielIeHUE MOJICKYJIIPHON (OPMYJIBI
OpPraHUYEeCKOT0 BEILIECTBA [10 MACCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOJAIINX B €0
cocraB. CucreMaru3aius 1 0000IIeHHE
3HAHWH 10 TEME

14

AJTKEHBI: TOMOJIOTUYECKHH psifl, 001Iast
bopmyia, HOMEHKIJIATypa, JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHast ¥ [IUC-TPAHC-U30MEPHS
AJIKCHOB

15

dusnueckye U XUMUYECKHAE CBOMCTBA
ankeHoB. IIpaBuno MapkoBHHMKOBa

16

CriocoOsl MoNTy4eHus U IpUMEHEHUe
AJIKEHOB

17

[TpakTrueckas padorta Ne 1 mo teme
"[losny4yeHne 3THIIEHA U U3yUYEHUE €TO
CBOMCTB"

18

Pemenue pacu€THpIxX 3a1a4 Ha
ompeielIeHuEe MOJICKYJIIPHON (OPMYJIBI
OPraHM4YeCKOro BELIECTBA

19

AJKaaueHbl: CONpsiKEHHBIE,
M30JIMPOBaHHbIC, KyMYJIUPOBAHHBIE.
Oco0eHHOCTH AJIEKTPOHHOTO CTPOCHHUS

20

XHUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JIVICHOB

21

CriocoOsl MoJTy4eHus U IpUMEHEHUe
AJIKAMEHOB

22

AJKWHBI: TOMOJIOTUYECKHUH PsJl, o0O1as
(dbopMyIia, HOMEHKIIATypa, SIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI,
(du3nUecKue CBOMCTBA

23

XHUMHYECKHE CBOMCTBA aJIKNHOB

24

KauecTBeHHBIE pEAKIIMU HA TPOHHYIO CBSI3b




25

CriocoOblI moryueHus U IpUMEHEHNE
AJTIKUHOB

26

Pemenue 3agau: pacu€rsl 0 ypaBHEHUIO
XUMHYECKON peaKIuu

27

CucreMmaruzanuys U 0000ILIeHYE 3HAHUN 1O
TEME

28

ApeHBI: TOMOJIOTHUECKUN PsijI, o01as
(dbopMyIia, HOMEHKIIaTypa. DINEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OeH30I1a U TOTyoIa, UX (U3UIECKUE
CBONCTBA

29

XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH
3aMCUICHUA

30

XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH
MNpUCOCAUHCHHA, OKUCJICHUC I'OMOJIOT'OB
OeHzona

31

Oco0EeHHOCTH XMMUYECKIUX CBOHCTB
CTUpOJIA

32

Pemenue pacu€THbIxX 3a1a4 Ha
OIIpeJIeIEHUE MOJIEKYJIIPHON (OPMYITBI
OpPraHUYECKOTO BEIIESCTBA

33

CriocoOblI moryueHus U IpUMEHEHNE
apeHoB

34

['eneTnyeckast CBSI3b MEXKIY pa3InYHBIMU
KJIACCaMH YTJIEBOJIOPOIOB

35

Pacuérel 10 ypaBHEHUSAM XUMUYECKHUX
peaknuii. CucreMaruzaius u 0000IIeHHEe
3HAHUH TI0 TEME

36

[Tpuponneriii ra3. [lomyTHbie HEPTAHBIE
ra3bl

37

KaMeHHBII yrosibs U IpoayKThl €r0
nepepadoTKu

38

Hedtb u ciocoObI €€ mepepaboTKu.
[TpuMeHeHre MPOYKTOB MepepaboTKu




HepTH

39

I'enernmueckas CBA3b MCXKIY pa3iIndYHbIMU
KJ1acCaMH yrjicBoaopo10B

40

["ajmoreHONpPoON3BOAHBIE YTIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEaKIHH
3aMEIEHNs TaJIoreHa

41

JeiicTBue menouei Ha
rajoreHnpou3BoIHbIE. B3anmonaeiictere
NUTaJIOT€HAJIKAHOB ¢ MATHUEM U IIMHKOM

42

CucreMmaruzanys 1 0000IeHrE 3HAHUHN 110
pazneny "YriueBonopoasr"

43

KontponbHas padoTa mo teme
"Yrnesogopoas!”

44

Hpe;[eanbIe OIHOATOMHBIC CIIUPTHI:
TOMOJIOTHUYECKHH psl, oOmias hopmyIa,
CTPOCHHE MOJICKYJI, U30MEpHS,
HOMEHKJIATYpa, KJIaCCH(UKAIIHS,
(hu3MIecKre CBONCTBRA

45

XHUMUYECKUE CBOMCTBA MPEAEITbHBIX
OJHOATOMHBIX CHI/IpTOB

46

CriocoOsl MoJTy4eHus U IpUMEHEHUe
0JIHOATOMHBIX CIIUPTOB

47

[IpocTteie adupel: HOMEHKIATYpa U
M30Mepusi, 0COOCHHOCTH (PU3UUECKUX U
XUMHUYECKUX CBOMCTB

48

MHOI‘O&TOMHBIG CHI/IpTBIZ OTUJICHI'JINKOJIb 1
TJIMIEPUH, X QU3HYECKUE U XUMHICCKUE
CBOMCTBA

49

CriocoOsl MoJTy4eHus U IpUMEHEHUe
MHOT'0aTOMHBIX CIIUPTOB

50

deHo: cTpOEHNE MOJIEKYJIBI, (PU3HYECKHEe
cBoiicTBa. TOKCHYHOCTH (peHoa

51

XuMHYECKHE CBOMCTBA (heHoIIa

52

CriocoObl MoJIy4eHUs U IPUMEHEHUE




denona

53

[TpakTrueckas padota Ne 2. Permenue
AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
"CroupTthl U HeHOITBI"

54

CucreMmaruzanuys U 0000ILIeHYE 3HAHUN 1O
TEME

55

Anbaerubpl U KETOHBI: JIEKTPOHHOE
CTpOEHUE KapOOHWIIBHOM TPYIIITHI,
TOMOJIOTHYECKHUE PSIIbI, 001as popmya,
M30MepHsi 1 HOMEHKJIATypa

56

ATnbAerupl U KeTOHBI: (PU3NYECKUE
CBOWCTBA; PEAKIIMU MPUCOCTUHEHUS

57

Peakiuu oxkuCIeHUS U KaUeCTBEHHLIE
pEeaKINK JIbJICTUOB M KETOHOB

58

CriocoObI TTOTy4YeHUsT albJACTHIOB U
KETOHOB

59

OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE
KHCIIOTBI, 0COOEHHOCTHU CTPOCHHUS HX
MOJICKYJI

60

N3omepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, UX (pu3nuecKue cBOicTBa

61

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJTHOOCHOBHBIX KApOOHOBBIX KUCIIOT

62

OcobeHHOCTH CBOMCTB MypaBbUHON
KHCJIOThI. MHOT0OOOpa3ne KapOOHOBBIX
KHCJIOT

63

Oc00EHHOCTH CBOWCTB: HEMPEIETbHBIX U
apOMaTUYECKHUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BHICIIUX
KapOOHOBBIX KHCIIOT

64

[TonsATHE O MPOU3BOIHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObl MoJTy4eHHUs U IPUMEHEHUE




KapOOHOBBIX KHUCJIOT

66

CnoxxabIe 3(DUPBI: TOMOJIOTHYECKUH P,
obmrast popmyna, U30MepHs U
HOMEHKJIATypa

67

dusznueckre 1 XUMUYECKHE CBOMICTBA
2¢upoB

68

Pemienue pacy€THbIX 3a1a4: 110 ypaBHEHUIO
XUMHUYECKON PEAKIINU, HA ONPECICHUE
MOJIEKYJISIPHOM (POPMYJITBI OPTaHUIECKOTO
BEILIECTBA

69

[TpakTuyeckas padora Ne 3. Pemenue
HKCTIEPUMEHTAIBHBIX 3371a4 110 TeMe
"Kap6onoBbie kuciotsl. CiioxkHbie 3pupst”

70

Kupsr: ctpoenue, huzndeckue u
XUMHUYECKHUE CBOMCTBA (TUAPOIU3)

71

OcoOeHHOCTH CBOWCTB JKUPOB,
CoZiep KaIUX OCTATKH HENpPeIeIbHBIX
JKUPHBIX KUCIOT. JKUpBI B IpUpoie

72

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX Moolee aeicTrue. Ilonsarue o
CHHTETUYECKHX MOIOIIUX CPEICTBAX
(CMCO)

73

['eneTnveckas CBS3b yIieBOAOPOIOB U
KHUCJIOPOJICOACPKAITUX OPTaHUUECKUX
BEILIECTB

74

Pacuérel 10 ypaBHEHUSAM XUMUYECKHUX
peakuuii

75

CucreMmaruzanuys U 0000ILIEHYE 3HAHUN 10
TEME

76

OO01mas xapakTepuCcTUKa YIIIEBOIOB U
KJ1accuuKamus yrieBoaoB (MOHO-, IU- U
MOJIMCaxapuibl)

77

Momnocaxapusl: pu3HUECKHEe CBOMCTBA U
HaxO0JICHUE B IPUPOJIE




78

IIpuMeHeHue III0KO3bL, €€ 3HaUYCHUE B
KU3HEJCATCIBHOCTH OpraHu3Ma

79

Jucaxapupl: caxapo3a, MajlbTO3a U
nakro3a. Haxoxnenue B npupone u
IMPUMCHCHHUC AUCaXapruaoB

80

[Tonucaxapuasl: CTpOEHUE MAKPOMOJIEKYI,
¢du3nyeckre 1 XUMHUECKUE CBOICTRA,
[IPUMEHEHHE

81

[ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX

82

Pemenue pacueTHbIX 3a1a4 Ha
onpe;[eneHHe JOJIN BBIXOJ1a HpO,Z[yKTa
pPEaKIMK OT TEOPETUUECKH BO3MOYKHOTO

&3

CucreMmaruzanuys U 0000ILIeHYE 3HAHUN 10
pazneny

84

KontponbHas padoTa mo teme
"Kucnopoacoaepxaiue opraHnyeckue
coenuueHus"

85

AMUHBIL: KJaccu(puKaius, CTpOeHUE
MOJIEKYJI, o01mas (popmyia, usomepus,
HOMEHKJIATypa U (hU3HUECKUE CBOMCTBA

86

XUMHYECKHE CBOMCTBA anr(paTHICCKUX
AMHWHOB

87

AHWINH: CTPOEHHE aHWJINHA, 0COOEHHOCTH
XUMHYECKHUX CBOMCTB aHUJIMHA

88

Crnoco0bl mosTy4eHns: 1 IpUMEHEHHE
ann(aTHUECKUX aMHUHOB

89

AMMHOKHCIIOTBI: HOMEHKJIATypa u
nu3zomepus, pusnyeckue cBoicTBa.
OtnenbHBIE TPEACTABUTENN O
AMHHOKHCIIOT

90

XUMHUUYeCKHe CBOMCTBA aMHMHOKHCIIOT, HX
OHOJIOTNYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THIPOJIN3 TIENTHIO0B

91

benku kak mpupoHbIe OJTUMEDBI;




CTPYKTYPBI O€JKOB

92

XUMHYECKHE CBOMCTBA OEJIKOB

93

A30Tc0;[ep>1<aume reTCPOUHKIINICCKUC
COCIUHECHUS. HYKJ'ICI/IHOBI)IG KHUCJIOTHI:
COCTaB, CTPOCHUC U Ouoyoruuyeckas POJIb

94

[TpakTrueckas padota Ne 4. Permenue
BKCHepI/IMGHTaﬂbHBIX 3a4a4 I10 TECME
"A3zoTconepkamniue OpraHn4ecKre
coeUHCHH"

95

[TpakTrueckas padota Ne 5. Permenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 IO TCME
"PacriozHaBaHME OpraHMYECKUX
coequHeHnn"

96

KontponbHas paboTa mo teme
"A30TCcozeprKalIie OpraHndecKue
coenuueHus"

97

OCHOBHBIE TTOHITUS XUMUH
BBICOKOMOJICKYJIIPHBIX COSMHEHUN 1
METO/bl UX CUHTE3a —II0JIMMEPHU3ALIUS U
MOJIMKOHIEH CALs

98

[TnacTmaccel. YTunuzarus u nepepadoTka
IIJIaCTHUKA

99

DJ1IacTOMEpbl: HaTYpaJbHbIN
CHUHTCTUYCCKUC KAYIYKH. Pesuna

100

Bosokna: HaTypanbHble, HICKYCCTBEHHBIE,
cunTernyeckue. [lonumepsl crenuasTbHOro
Ha3HAYCHUS

101

[TpakTuyeckas padora Ne 6. Pemenue
AKCTIICPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacno3HaBaHUe€ ILIACTMACC U BOJIOKOH"

102

O0001IeHrEe U CUCTEMAaTU3 AU
M3YUYEHHOI'0 Marepuaa 1o TeMe
"BbICOKOMOJIEKYJISIpHBIE COCTUHEHUS"

OBIIEE KOJIMYECTBO YACOB 110

102




| IPOTPAMME

11 - A, 11 - b KJIACC xumus

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

Bcero
padoThbI

KonTpoJibHbIe

IIpakTHYeckue
padoThI

Jara
U3y4eHusl

JlaTa
U3y4YeHH s

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Atom. CocTtaB aTOMHBIX
sanep. XUMUYECKUI
ayeMeHT. YU30TOonbl

CtpoeHue AIEKTPOHHBIX
000JI0YEK aTOMOB,
KBAaHTOBBIC YUCIIA

Knaccudukamms
XUMHYECKHUX JIEMEHTOB (8-
, p-, d-, f-a1eMeHTHI)

Pacnpenenenue
9JIEKTPOHOB 110 AaTOMHBIM
opOouTAIIIM

DJIEKTPOHHBIE
KOH(UTYpaIi aTOMOB
JJIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSTHUH

DJIEKTPOHHBIE
KOH(UTypaIy HOHOB.
DJIEKTPOOTPUIIATEITLHOCTD

[lepronnueckuii 3aK0H U
[lepuoauueckas cucrema
XAMHUYECKHUX 3JIEMEHTOB [].
N. Menneneea, CBA3b C
COBPEMEHHOM Teopuen
CTPOEHHSI aTOMOB

3aKOHOMEPHOCTH




W3MEHCHHS CBOMCTB
XHMHYCSCKHX IJIEMEHTOB 1
00pa3yeMbIX UMH MTPOCTHIX
M CJIIOKHBIX BEIIESCTB IO
rpynnam M nepuoiam

CucreMaTusanus u
00001IeHEe 3HAHUI IT0
TEME

10

Buasl xumMuueckoil CBA3H.
Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b.
MeKMOeKyIIsIpHbIE
B3aUMOJICUCTBUA

11

BanenTHOCTh M BaJICHTHBIC
BO3MO>KHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C X
reOMETPUYECKUM
CTPOEHUEM

12

[Ipencrasnenus o
KOMILJIEKCHBIX
COCIMHEHUSAX: COCTaB U
HOMEHKJIaTypa

13

BemecrtBa MosiekynsipHOTO
Y HEMOJIEKYJISIPHOTO
cTpoeHusd. Tumsl
KPUCTAJUIMYECKUX PEIIETOK
U CBOMCTBA BEIICCTB

14

[TonsiTHE O MHUCTIEPCHBIX
cucreMax. [Ipencrasienue
0 KOJUIOMIHBIX PacTBOpax

15

HctuHHbBIE paCTBOPHI:
HAaCBIIIICHHBIC U




HEHaCBILICHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruaparsl

16

CnocoObI BeIpaKCHUS
KOHIIEHTPAIIUU PACTBOPOB

17

Penrtenue 3amau ¢
HCITOJIb30BaHUEM MOHITHI
"MaccoBas JI0JIA
pacTBOpEHHOTO BemecTa',
"MOJIIpHasi KOHIIEHTpanus"

18

Knaccudukanus n
HOMEHKJIaTypa
HEOPTaHMYECKUX BEIICCTB

19

CucreMaTusanus u
00001IeHrEe 3HAHUI IT0
TEME

20

KonTtpouabsnas padora 1
mo temam "CTtpoeHue
aroma. [Iepuoanueckuit
3akoH u [leprnoanueckas
CHUCTEMa XUMUYECKUX
anemeHToB /I, W.
Menneneesa", "Ctpoenue
BemecTBa. MHOrooopasue
BelecTB"

21

Knaccudukamms
XUMHYECKUX PEAaKLUi B
HEOPraHUYECKOU 1
OPraHU4YeCKON XUMHH.
3aKOH COXpaHEHHS MacChl
BEILECTB; 3aKOH
COXpaHEHUs U
MpEeBpAILCHHs SPHEPTUU TIPU
XUMUYECKHUX PEAKLUSIX




22

TennoBble 3¢ exThI
XUMHYECKUX PEAKIUM.
TepMmoxumuueckue
YpaBHEHUS

23

Brraucnenus mo
YpPaBHEHUSAM XUMUYECKUX
peakuuii u
TEPMOXUMHYECKUM
YpPaBHEHUSIM

24

CKOpOCTh XMMHUYECKOI

peakuuu, e€ 3aBUCUMOCTh
OT pa3JINYHBIX (PAKTOPOB.
Karanus u katanuzaTopsl

25

I'oMoreHHEIE U
reTEepPOreHHbIC PEAKIIHI

26

IIpakTnyeckas padbora Ne
1 o reme "Bnustaue
pa3nmuuHbIX (PaKTOpOB HA
CKOpPOCTb XUMHUYECKOU
peakuun"

27

OO6partumsbie u
HEOOpaTUMBIE PEaKITUH.
XHUMHUYECKOE PABHOBECHE

28

IIpakTnyeckas padbora Ne
2 no teme "Bnusinue
pa3nmuuHbIX (PaKTOpOB HA
MOJIOKEHNE XUMHYECKOTO
paBHOBecHs"

29

DIIEKTPOIUTHYECKAS
nucconnanus. CuiabHbIe U
ciabple JIEKTPOITUTHI.
Crenenp AMCCOLMALIMHI

30

HNonHoe npousBenenmne
Bojbl. Cpesia BOAHBIX




pactBOpoB. BogopoaHbli
nokasatenb (pH) pactBopa

31

I'maponus coneit. Peakuuu,
MPOTEKAIOIIKE B paCTBOPaX
AIEKTPOJIUTOB

32

IIpakTnyeckas padbora Ne
3 no Teme "XuMHUeCKue
peakuuu B pacTBOpax
JIEKTPOJIUTOB"

33

OKuCINTEIIBHO-
BOCCTaHOBHUTEJIbHEIE
peakuuu. Baxueiimme
OKHCJIUTEIN U
BOCCTAHOBUTEIHN

34

Metoa 31€KTPOHHOT O
(37IEKTPOHHO-HOHHOTO)
Oananca

35

DIIEKTPOJIN3 PACTBOPOB U
pacIuIaBoOB BELIECTB

36

Pemienue 3agad pa3nuyHbIxX
THUIIOB

37

Pewenue 3ana4d pa3anyHbIX
THUIIOB

38

Cucremaruzanus U
000011IeHrE 3HAHU T10
TeMe " XHUMHYSCKHE
peakuun"

39

KonTposbHas padora 2
1o reme "XuMHUUYECKHE
peakuun"

40

ITonosxeHne HEMETAIIOB B
IIepuoanueckoii cucreme
XUMHYECKHX JIEMEHTOB [].
W. Mengeneera u




0COOEHHOCTH CTPOSHUS UX
aTOMOB. Ou3nyecKue
CBOMCTBA HEMETAJJIOB

41

AIOTpONMsi HEMETAJJIOB
(Ha mpuMepe KUCIIopoia,
cepsl, hocdopa u
yriiepoJia)

42

Bonopoa: nonyuenue,
¢du3nueckre 1 XUMHUECKHUE
cBoicTBa. ['mapuasl

43

T'anmorensl: HaXOXASHUE B
MIPUPO/IE, CTIOCOOBI
NOJy4YeHUs, PU3NIECKUE U
XUMHYECKHE CBOMCTBA

44

l'anorenoBonopoasl.
Baxneiimne
KHCIIOPOJICOIepKAIIIE
COEJIMHEHUS TaJIOTEHOB

45

JlaGopaTopHsble u
MPOMBIIIJIEHHBIE CIIOCOObI
MOJIyYEHUS TAJIOT€HOB.
[IprMmeHeHue raJsoreHoB u
UX COeIUHEHUN

46

IIpakTnyeckas padbora Ne
4. Pemienue
9KCIIEPUMEHTANIBHBIX 3a7a4
no teme "l"asiorens”

47

Kucnopon: naboparopHsie
Y TIPOMBIIIICHHBIE
CHOCOOBI OTYyYEeHHUS,
buznyeckue 1 XuMHUYeCKHe
cBoiicTBa. O30H.
[IpuMmeneHue Kucaopoaa u
030Ha




48

Okcuibl ¥ NEPOKCUABI

49

Pemienue 3amayd pa3inyHbIX
THUIIOB

50

Cepa: Hax0XK/ICHUE B
PHUPOJIC, CIIOCOOBI
noyty4deHus1, Gu3nIecKue u
XUMHYECKHE CBOMCTBA

51

CepoBoaopo, CyJIb(puIbl

52

Kucnopoaconepxamue
COETUHEHUS CEepHI.
Oco0OeHHOCTH CBOMCTB
CEpPHOM KUCJIOTBI

53

[IpakTuueckas padora Ne 5.
Pemenue
SKCHCPUMCHTAJIbHBIX 3aJ1a4
o Teme "Cepa u e€
coenuHeHus"

54

A30T: HaXOXXIIEHUE B
PHUPOJIE, CIIOCOOBI
noyty4deHus1, Gu3nvIecKue u
XUMHUYECKHE CBOIMCTBA.
AMMUAK, HUTPUJIBI

55

Kucnoponcoaep:xaine
COCIMHEHMS a30Ta.
OCo0EHHOCTH CBOMCTB
a30THOM KHUCJIOTHI

56

[Ipumenenue azoTa u ero
COeTMHEHUH. A30THBIE
yao0OpeHus

57

®docdop: HAXOKICHHUE B
MIPUPO/IE, CTIOCOOBI
NOJy4YeHHUs, PU3NIECKUE U
XUMHYECKHE CBOWCTBA.
Dochuasl u pochun




58

Oxkcunst pocdopa,
docdopconepxkamniue
kucioTel. Conu
bochopHON KHCIIOTHI

59

[Tpumenenue pochopa u
€r0 COCTUHEHUN.
DochopHbie y1oOpeHust

60

[TpakTruueckas pabora Ne 6.
Pemenue
9KCIIEPUMEHTANBHBIX 3a7a4
o TeMe "A3ot u docdop u
ux coequHeHus"

61

VYraepon: HaX0XKICHUE B
IIPUPOJIE, ATIOTPOITHBIE
MO (PHUKALIHN;
(bu3nyeckrue 1 XUMHUYECKHUE
CBOMCTBA, IPUMEHEHHUE

62

Oxkcua yriepona(Il), oxcun
yraepona(IV), yronsHas
KHUCJI0Ta U €€ COJIU

63

Pewenue 3ana4d pa3anyHbIX
THUIIOB

64

KpeMmuuii: HaxoxneHue B
MIPUPOIE, CTIOCOOBI
NOJy4YeHUs, PU3NIECKUE U
XMMHYECKHE CBOMCTBA

65

Oxkcua kpemaus(IV),
KpEMHUEBAs KUCIIOTA,
CHITUKATBI

66

IIpuMeHeHne KkpeMHUs U
ero coequaeHuid. CTeko,
€ro MOJIyYeHUEe, BUJIbI
CTEKJIa

67

Pewienue 3ama4 pa3anyHbIX




THUIIOB

68

CucreMaTusanus u
00001IeHrEe 3HAHUI IT0
teme "Hemeramier"

69

KonTtponsHas pabora o
teme "Hemeransr"

70

AHanus pe3yabTaToB
KOHTPOJIbHON PaboTHI,
KOPPEKIIHsI OIIHO0K

71

[TonoxeHne MeTamioB B
IIepuoanueckoii cucreme
XUMHUYECKHX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000I0UEK
aTOMOB METAJIOB

72

OO6mue ¢puzndeckue
CBOICTBa METAJLJIOB.
[IpuMmeHeHre MeTalioB B
OBITY M TEXHUKE

73

Cr1aBel METAJLJIOB.
Koppo3sust Meramios

74

Pewenue 3ana4d pa3anyHbIX
THUIIOB

75

DNEKTPOXUMHUYECKUH psifl
HanpsHKEHUH METaJIOB.
O61u11e cnocoObl
MOJIyYEHHUs] METAJIJIOB

76

OO1m1ast xapaKTepUCTHKA
MeTaioB [A-rpynmsl
[Iepronnueckoit cucTeMsl
XUMHYECKHX 3JIEMEHTOB.
Harpuii u xanuii:
noyrydeHue, Gu3ndecKue u
XHUMHYECKHE CBOMCTBA,




HNPUMEHEHUE IIPOCTHIX
BEIIECTB U UX COEIUHEHUIN

77

OO0m1ast xapaKTepUCTHKA
MetaioB [IA-rpymnms
[lepronnueckoit cuCTeEMbI
XUMUYECKHUX AJIEMEHTOB.
Maruuii u KanbIUi:
noyrydeHue, Gu3ndecKue u
XUMHYECKHUE CBOMCTBA,
MIPUMEHEHHNE MPOCTHIX
BEILIECTB U UX COCAMHECHUI

78

JKEcTKoCTL BOALI U
crnoco0bl €€ yCTpaHeHus

79

AJIIOMUHMI: TTOJTy4YEHHE,
¢du3nueckre 1 XUMHUECKHUE
CBOICTBA, IPUMEHEHHUE

80

AmdorepHbIe cBOICTBa
OKCHJA ¥ THIIPOKCHIA
ITIOMUHUS,
THPOKCOKOMILIEKCHI
ITIOMUHUS, UX
IpUMEHEHHE

81

Pewenue 3anau pa3nnyHbIX
THUIIOB

82

[IpakTuueckas padora Ne 7.
Pemenne
IKCIIEPUMEHTAILHBIX 33124
1o TeMe "Merauisl
IJIaBHBIX noarpynn"

&3

OOm1ast xapaKTepUCTHKA
METAaJIOB TOOOYHBIX
noarpymi (b-rpymm)
[Tepuoanueckoit CUCTEMBI
XMMHYECKUX 3JICMEHTOB




84

dusnueckrue U XUMUYECKHE
CBOICTBa XpoMa U €ro
COCIUHEHMH, UX
MIPUMEHEHHUE

85

Baxnenmme coeTuHEHUS
Mapranua. [lepmanranar
KaJus, €r0 OKUCINTCILHEBIC
CBOMCTBaA

86

duznueckre U XUMAYCSCKHUE
CBOMCTBA JKeJIe3a U eTo
coenuHeHui. [lomyuenue u
MIPUMEHEHHUE CIIABOB
Keesa

87

dusnyeckre ¥ XUMAYECKUE
CBOMCTBA MEIIM U &
COCIUHEHHI, NX
MPUMEHEHUE

88

duszndeckre 1 XUMHYECKHE
CBOMCTBA IIMHKA U €r0
COCIUHEHHI, NX
MIpUMEHEHUE.

' apOKCOKOMITIEKCHI
LIMHKA

89

[TpakTrueckas pabora Ne 8.
Pemenue
9KCIIEPUMEHTANBHBIX 3a7a4
no Teme "Metasibl
MOOOYHBIX TOATPYII"

90

Pewenue 3ana4u pa3nnyHbIX
THUIIOB

91

0O000meHne 1
CHCTEMATH3AIIH
M3YYEHHOTO MaTepuasa 1mo
Teme "Metamnib!"




92

KonTtponsHas pabora o
teme "Merauisr”

93

AHanus pe3yabTaToB
KOHTPOJIbHON paboTHI,
KOPPEKIIHsI OIIHO0K

94

Ponp xumun B
00eCTeYyeHn! yCTOWYMBOTO
pa3BUTHS YEIIOBEUECTBA.
[TonsATHE O HAYyYHBIX
METO/aX UCCIIEI0BAaHUS
BELIECTB

95

HayuHble npHHIHITBI
OpraHHU3alul XHMUYECKOTO
IPOU3BO/ICTBA.
[IpombInieHHBIE CITOCOOBI
HOJTyYCHUSI BKHEHIIINX
BEIIIECTB

96

XUMHUYECKOE 3arpsi3HEHUE
OKPYXKarOIE Cpebl U €ro
MOCIIEACTBHUSI

97

XuMus U 310pOBbE
yesoBeKka. JIekapcTBEeHHbIE
CpeacTBa

98

Xumus mumy. Poiab XxuMuu
B 00€CIIEUEHNH TTUII[EBOI
0€e30I1aCHOCTH

99

KocmeTnueckue u
nap(proMepHbIe CpeaCTBa.
BbriToBas xumus

100

XuUMHS B CTPOUTEIILCTBE.
Baxnenmmue
CTPOUTEIILHBIE U
KOHCTPYKLIMOHHBIE
MaTepuabl




101 | Xumus B cEIbCKOM 1
xo3stiicTBe. OpraHn4eckue
Y MUHEpaJbHbIC

yaoOpeHus

102 | Cucremarusanus u 1
000011IeHrE 3HAHU T10
TeMe

OBIIEE KOJIMYECTBO 102

YACOB 11O ITPOTPAMME







