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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma mo XMMUHU Ha ypOBHE CpeaHEro o0iero odbpazoBaHusi pazpaboTana
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoi
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalbHOM  00pazoBaTeNbHOMN
nporpammel cpeanero obmiero odpaszoBanusas(P®OIl COO), npencraBieHHbIX B DenepalbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHoro mpenMera «XuMHS» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit deneparum,
peaM3yIoMX OCHOBHbIE 00pa30BaTENIbHBIE MPOTrPAMMBbI, U OCHOBHBIX MOJIOKEeHUN «CTpaTeruu
pasBuTusi Bocniutanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOrO H3y4yeHHUS 3aHMMAET BAXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOro o0Opa3oBanus yvammxcs 10-11 xmaccoB. Usydyenwe mnpenmera,
peanuzyeMoe B YCIOBHUSAX AUPPEPEHUHUPOBAHHOTO, MNPOMUIBLHOTO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOJITOTOBKY BBIMTYCKHUKOB IIKOJBI,
H€06XOIII/IMYIO JUIA ajganTaiguu UX K 6I)ICTp0 MCHAIOIIMUMCA YCIOBUAM XH3HHM B COLIUYMEC, a
TaKXKe JUIS MPOAOIDKEHHS OOYYeHHS B OpraHU3alMsx Mpo(ecCHOHATBLHOrO 00pa3oBaHHUsA, B
KOTOPBIX XUMUS SBIISETCS OJJHON U3 MPUOPUTETHBIX JUCIUILTUH.

B mporpamMe mno XMMHUM Ha3Hau€HHME TMIpeAMETa «XHUMHUS» TOJIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnojgoxeHusmu PIroC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKaHUs, pe3yIbTaTOB 00y4YeHHs U TPeOOBaHUI K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAETENHCTBOM TOMY SIBJISIIOTCS CJCAYIOIIHME BBITOJHIEMbIC
POrPaMMOM 110 XUMHUHU (YHKITUH:

e UH(POPMALMOHHO-METOUYECKAs, pealn3alus KOTOpPOM oOecreynBaeT MOJydeHHe
NpPECTaBICHUs O IIeNsAX, COJEepKAaHUHU, OOIel cTpaTeruu OOydeHUs, BOCHUTAHUS U
pasBUTHsI O0YYAIOLIUXCs CPECTBAMHU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npodus;

e OpraHM3aLMOHHO-IUIAHUPYIOIIAs,  KOTOopas  IpelyCMaTpUBAaeT  OMpeJelCHHE:
OPUHIUIOB  CTPYKTYPHUPOBaHMA M  TOCJIEJOBAaTEIILHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJIWYECTBEHHBIX M KA4E€CTBEHHBIX €r0 XapaKTEPUCTHK; IOAXONOB K
(OpMHUPOBAHUIO COAEPKATEILHOM OCHOBBI KOHTPOJII U OIIEHKH OOpa30BaTEIbHBIX
JOCTHXKEHUI 00ydaroluxcsi B paMKaX HMTOrOBOM arrecTaluud B (GopMe €IUHOro
roCyIapCTBEHHOTO YK3aMEHa 10 XUMUHU.

[Tporpamma asst yriyOnEHHOTO U3YUYEHUS! XUMHH:

e yCTaHABJIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHue, 00s3aTeIbHOe I U3YUEeHUs
B paMKax OTHCNBHBIX  Mpoduiel, MpeaycMaTpuUBaeT  paclpelesieHue U
CTPYKTYpUPOBAHME €T0 IO KjaccaM, OCHOBHBIM COJEpKaTEeNIbHBIM JIMHUSAM/pa3jienam
Kypca,

e 1aéT MpUMEpHOE pacnpeieieHue yueOHOro BpeMEeHH, pEKOMEHIYEMOT o ISl U3Y4eHUs
OTJIEIbHBIX TEM;

e IpeularaeT MPUMEPHYIO IOCIEA0BAaTEIbHOCTh H3Y4YEHHs Y4eOHOro marepuana c
y4€TOM JIOTUKH MTOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;



e 1aéT METOAMYECKYID HHTEpIPETAlMIO LeJled W 3aJad U3y4deHus IMpeamera Ha
yrayOnEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPHOPHTETOB B CHUCTEME CPETHETO
obmiero oOpa3oBaHUs, COJEPKATEIBHON XapaKTePUCTHKHU TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl CpelHero obiiero oOpa3zoBaHUS
(JINYHOCTHBIX, METANPEIMETHBIX, PEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHBIX JEHCTBUN OOYYaIOLIErocss IO OCBOCHHMIO COJEp’KaHUs
peaMeTa.

I[lo BceM Ha3BaHHBIM MO3MLMSAM B IPOrpaMMe€ IO XUMHHU [PESyCMOTpEHa
MPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM TMPOrpaMMON IO XUMHHM  00s3aTeNbHOW  (MHBapUAHTHOMN)
COCTaBIISIFOIIEH cosepikaHus yd4eOHOTO mpeaMera « XUMUs» 0CTaETCsl BOBMOXXHOCTh BBIOOpA €ro
BAPUATUBHOW COCTAaBIIAIOIICH, KOTOpas JOHKHA ONPENETATHCA B COOTBETCTBUM C HAIIPaBICHUEM
KOHKPETHOTO MPOGuIs OOyIeHHS.

B coorBerctBuM ¢ KoHuenTtyaiabHbiMU monoxeHusmMu PI'OC COO o Ha3zHaueHUH
npeaMeToB 0a30BOro M yriryOJIEHHOTO ypoBHEH B cucteMe auddepenurpoBanHoro o0yueHus Ha
YPOBHE CpPEHETo 00IIero o0pa3oBaHusl XHUMHS HA YPOBHE YIIyOIEHHOTO U3YYCHHUS HAIPAaBIICH
HA pealn3alHi0 TMPEEMCTBEHHOCTH C MOCIHEAYIOLUIUM OSTaloM MOJyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccuoHanibHOro oopaszoanus. B 31oii cszu
U3ydeHue TmnpeaMera «XUMHS» OPUEHTHPOBAHO TMPEUMYILIECTBEHHO Ha paCHIUpEHHE U
yrayOleHne TEOpPEeTUYECKOM U MPaKTUYEeCKOW TMOATOTOBKM OOydaromIuxcsi, BbIOpaBIIMX
onpeAenéHHblil Mpodmib 00ydeH s, B TOM YUCJE C MEePCHEKTUBON MOCIEAYIOUIEr0 MOMyYeHUs
XUMHUYECKOT0 00pa30BaHUs B OpraHU3aIusax nmpodeccnoHanibHOro o0pasoBanus. Hapsay ¢ atum,
B cBere TpeOboBanuit ®I'OC COO x miaHupyeMbIM pe3yibTaTaM OCBOCHHS GeaepaabHON
00pa3oBaTenbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUS U3YYEHHE NMpeaMeTa «XHUMHS»
OpPUEHTUPOBAHO TAKXKE HA PEICHHE 3a/1a4 BOCIUTAHUS U COIIMATTLHOTO PAa3BUTHUS 00YJarOIINUXCH,
Ha (hOpMUPOBaAHHUE Yy HUX OOIIEUHTEIUICKTYAIbHBIX YMEHUM, YMEHUN pallmoOHAIU3AIMN y4eOHOTO
Tpyia W  OO0OOMEHHBIX CIMOCOOOB  ACATEIBHOCTH, WMEIOMIUX  MEXKIUCIUIUIMHAPHBIN,
HaJIIPEeIMETHBINA XapaKTep.

CocraBmsitomiuMu  nipeMeTa «XUMHUS» Ha YPOBHE YINyOJEHHOTO M3Yy4YEHHS SIBISIOTCS
yriiyonéHHuble Kypebl — «Opranudeckas XuMus» u «OOmas 1 HeopraHudeckas xumus». Ilpu
OTIpe/IeIeHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldy COJIEp)KaHus 3THX KypCOB B
porpaMMme Mo XMMHHU 3a OCHOBY NpUHATH nonoxeHuss ®I'OC COO o paznuuusx 6a30BOro u
yIIIyOJn€HHOTO YPOBHEHM M3y4€HUs IpeaAMETa.

OcHOBY copepxkanusi KypcoB «Opranudeckas xumus» U «OOmas u HeopraHudeckas
XUMUSD COCTABIISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUN M YMEHHUU, OTHOCSIIMXCS K 0a30BOMY
YPOBHIO HM3y4YeHUs MpeAMeTa. JTa CHCTeMa 3HAHUM MOJIydaeT OMpeeIEHHOE TEOPETHUECKOe
JOTIOJIHEHNE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonbIIMi  00BEM
(dakToIorHUecKOro Marepuaia. Tak, Ha yriyOJ€HHOM ypOBHE M3YUYEHUs MpeaMeTa oOecrieueHa
BO3MOXXHOCTh 3HAYUTENHHOTO YBEIMYEHHsS OO0bEMa 3HAHUNM O XUMHUYECKUX DIEMEHTaX U
CBOMCTBaX UX COEMHEHUN HAa OCHOBE PACIIMPEHUS M YrIyOJeHHs MPEACTaBICHUN O CTPOSHUU
BEIECTBA, XUMUICCKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTECKAHHS PEaKIMi, PacCCMAaTPUBACMBIX C
TOYKH 3pEHUS XUMUYECCKOW KUHETHKH W TEPMOJIMHAMUKH. V3ydeHue meproIuveckoro 3akoHa u
[lepuoanueckoit  cuCTeMbl  XUMHYECKHX  DJJIEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX



KBAaHTOBOMEXAHUUYECKUX MPEJCTABICHUSX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHSETCS C
TOYKU 3pEHHsI DHEPreTHYECKUX HM3MEHEHUH mpu e€ o0pa30BaHMM M pPa3pyILICHUHU, a TaKXKe C
TOYKM 3pEHUS MeXaHU3MOB €€ oOpazoBaHus. l3ydeHue THUIOB peEaKIUil JOIOJIHAETCS
(dopMHpOBaHUEM IPEACTABICHUN 00 IEKTPOXUMUYECKHX IIPOLEcCaxX U 3JIEKTPOJIN3E PACILUIaBOB
U pacTBOpPOB BewlecTB. B Kypce opraHmdeckoil XMMUU NpU PACCMOTPEHUHU PEAKLUOHHOU
CHOCOOHOCTH COCMHEHUH yIensIeTcss 0co00e BHUMaHUE BOIpocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakLuil.

Ocoboe 3HayeHne UMeeT TO, YTO Ha COJEepKaHHWE KYPCOB XMUMHHU YTIyOJIEHHOTO YpOBHS
U3y4eHUs Ul KIJIACCOB OMpeAeNEHHOro mpoduis (TIaBHBIM 00pa3oM Ha HX CTPYKTYpYy H
XapakTep JOMOJHEHHUH K 0OIIel cucTeMe MpeJMETHBIX 3HAHUH) OKA3bIBAIOT BIMSIHUE CMEKHBIC
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TNpeAMeTa s KJIacCOB XHMHUKO-(PH3UYECKOTO
npoduist GosbuIoe 3HaYeHHE OyayT MMETh JIEMEHTHl y4eOHOro marepuana o oOIeil XUMHUu.
[lpn w3ydyeHuu mpeaMera B JaHHOM Cilydae akLEHT OyAeT chelaH Ha OOIIHOCTH METOJOB
NO3HAHMSA, OOIIHOCTh 3aKOHOB M TEOPHH B XMMHH U B (DM3MKE: aTOMHO-MOJICKYJISIPHAS TEOPHSI
(MonekynsipHast Teopus B (HU3WKE), 3aKOHBI COXPAHCHHUS MACChl W DHEPIHH, 3aKOHBI
TEPMOJIMHAMHKH, SJIEKTPOJIN3a, TIPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.

B T0 ke BpeMs B collepiKaHUU MPEAMETa JIsl KIIACCOB XMMHUKO-OMOJIOTHIECKOTO TPOQPUIIS
OoJbIINI yACNTbHBIA BeC OyIeT MMETh OpraHuyeckas Xumus. B aToM ciydae npenocTaBisieTcs
BO3MOXXHOCTH Jis 0oJiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMITOHEHTBI, KaK JIMIHbI, O€JKH, YIJIEBOJIbI, HYKJIEMHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAaHHUS O COCTABE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOM JIJIsl U3Y4EHHUs CYLTHOCTU MPOLECCOB (POTOCUHTE3A, AbIXaHHUS], MUIIEBAPEHUS.

B mane ¢opMupoBaHUs OCHOB HAay4dHOTO MHUPOBO33PEHHUS, OCBOEHHUS OOLICHAYUHBIX
METOJIOB IIO3HAHMS U OMbITa IPAKTUYECKOTI0 IPUMEHEHNS HAYYHbIX 3HAHUHI U3ydeHUeE IIpeaIMeTa
«XUMHUA» Ha YrIyOJIEHHOM YPOBHE OCHOBAaHO Ha MEXIIPEJAMETHBIX CBS3SIX C Y4eOHBIMH
peIMeTaMu, BXOASIIIMMU B COCTaB MpeIMETHBIX obnactell «EcTecTBEeHHO-HayuUHbIE TPEAMETHI,
«Matemaruka 1 nH(popMaTuka» U «PycCKuil sI3bIK U JIUTEPATYPa».

[Tpu m3yuenun yuyeOHOro npenmera «XHUMHUS» Ha YIIyOJIEHHOM ypOBHE TaKXke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENEHHOW 3HAYMMOCTH sBisieTcd (OPMHUPOBAHME OCHOB HAyKM XHMHM Kak 00J1acTU
COBPEMEHHOI0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITEIbHOCTH YeJIOBeKa U OJHOI0 U3
KOMIIOHEHTOB MHUPOBOW KYyJbTYyphl. PemieHue 3Toil 3amaun Ha yriayOIE€HHOM ypOBHE HU3y4YEHHS
IIpeIMeTa MpeArnoaraeT peaan3aluio Takux Lelel, Kak:

e (opMupoBaHHE MPEJCTABICHUI: O MaTepHaIbLHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTSIX
Y NIO3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAayK U
e Beayleil poiu B oOecriedeHHH yCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA: B PEIICHUU
npo0JieM HSKOJIOTMYECKOM, SHEPreTHYecKod W MHIINEeBOM O€30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3[JaHUM HOBBIX MAaTE€pUaAlOB, HOBBIX MCTOYHUKOB DHEPrUHU, B
o0ecrieyeHnn paloOHaIbHOIO IIPUPOIOTIOIB30BAHUS, B (dhopMupoBaHUH
MHUPOBO33PEHUS U 00IIEH KyJIbTypbl YEJIOBEKA, a TAKKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBbIO U MPUPOAHOM CpeEIe;



e OCBOCHHME CHCTEMBI 3HAaHWH, JIEKAIMX B OCHOBE XHMHYECKOM COCTABIISIOIICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TIOHATUH, 3aKOHOB U
TEOpPU XUMHUM, COBPEMEHHBIX IMPEACTABICHUI O CTPOCHUM BEIECTBA HAa Pa3HbBIX
YPOBHSIX - ATOMHOM, HOHHO-MOJICKYJISIPHOM, HaJIMOJICKYJIIPHOM, 0
TEPMOJMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSAX IMPOTEKAHUS XHUMHYECKUX
peakiuii, 0 XUMHYECKOM PaBHOBECUH, PACTBOpPaX M JUCIEPCHBIX CUCTEMaxX, 00 00X
HAYYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTRA;

e (¢dopMHpOBaHHE Yy OOYYaIOIMIMXCS OCO3HAHHOTO TIOHMMaHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHUYECKMX 3HAHMK I OOBSCHEHUS KIIOYEBBIX HACH M Mpobiem
COBPEMEHHON XHMHH, I OOBSCHEHUS M MPOTHO3ZUPOBAHMS SIBIICHUN, HMMEIOIINX
€CTECTBCHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO pEIICHHS MPOOJeM, CBS3aHHBIX C
XUMHEH, TMPOTHO3MPOBAHMS, AaHAIM3a W OLEHKH C TIO3MIHA JKOJOTHYECKON
0€30MacHOCTH TMOCJIEACTBUI OBITOBOM M MPOU3BOJCTBEHHOM JCATEIHHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAaHHEM | MepepadoTKON
BCIICCTB;

e yrayOJeHHe MpeICTaBICHUH O HayYyHBIX METOAaX IO3HAHUS, HEOOXOAMMBIX JIs
NpUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCA B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKHUX
SABJICHUM, WMEIOIIUX MECTO B TPHUPOAE, B TMPAKTHUYECKOM MACSATEIBHOCTH H
MMOBCETHEBHOM JKU3HU.

B mnane peanu3zanuu TMEpPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIUX (PYHKIIHIMA
[EJIOCTHOW CUCTEMBI CpeJHEro o0Iiiero oOpa3oBaHUS MpPU U3YYEHUU IpeaMmeTa «XuUMHus» Ha
yriyoJIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh TPHUOOPETAIOT TAKUE LIETH U 33]]a4H, KaK:

e BOCIUTaHUE YOEKJAEHHOCTH B TIO3HABACMOCTH SIBJICHUW TIPUPOJBI, YBAXKCHHUS K
MIPOIIECCY TBOPYECTBA B OOJIACTH TEOPETHYCCKHX W MPHKIAIHBIX HCCIICTOBAHUA B
XUMHUH, (GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

e Dpa3BUTHE MOTHBAIMK K OOYYCHHIO W TO3HAHUIO, CIIOCOOHOCTEHW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX [IEHHOCTEH;

e pa3BUTHE TMO3HABATEIIbHBIX HWHTEPECOB, HHTEUIEKTYalbHBIX W  TBOPYECKHUX
crocoOHoCTell 00yvaromuxcs, GopMHUPOBAHME Yy HUX CO3HATENBHOTO OTHOIIEHUS K
caMOOOpa30BaHUI0 U HEMPEPHIBHOMY O0pa30BaHUIO KaK YCIOBHUIO YCIEITHOU
po(heCCHOHATLHOM W OOIIECTBEHHOW JIEATEIHBHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (QopmupoBaHHe yYMEHUH U HABBIKOB Pa3yMHOIO MPHPOAONOIB30BAaHUS, pPa3BUTHE
DKOJIOTMYECKON  KyIbTypbl,  NPUOOpPETEeHHE  OMbITa  OOIIEeCTBEHHO-TOJIE3HOU
AKOJIOTUYECKOU JIEITEIHHOCTH.

OO0rmiee 4YuCIO 4YacoB, MPEAYCMOTPEHHBIX NJii M3YYCHHS XMMHUHU Ha YTIIYOJICHHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBnseT 204 gacos: B 10 kmacce — 102 ugaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEJIEI0).



COJAEP)KAHUE OBYYEHUA

10 KUIACC

OPI'AHMYECKASA XUMUA
Teopernyeckne 0OCHOBBI OPraHUYeCKOM XUMMH.

[IpenmMer ¥ 3HAUEHHE OpPraHUYECKOM XHWMHH, NPEJICTaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEeKTpOHHOE CTPOEHHE aToMa YIJIEpoJa: OCHOBHOE M BO30YXIEHHOE COCTOSHHA.
BanenTHbIe BO3MOKHOCTH aToMa yriaepoaa. XuMudeckasi CBSI3b B OpraHn4€CKuXx COCANHCHUAX.
Tunbsl rubpuaM3aluyd aTOMHBIX opOHTanel yriaeponaa. MexaHu3Mbl 00pa30oBaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIN U JIOHOPHO-AKLENTOPHBIN). THIIBI MepeKpbIBaHUsA aTOMHBIX opOuTaineil, 6- u
n-cBsi3u. OnuHapHas, JABOMHAs M TpoiHas cBA3b. CrocoObl pas3pbiBa CBsI3€d B MOJIEKYJax
oprannyeckux BemecTs. [IoHsTHE 0 cCBOOOTHOM panuKalie, HyKiIeopuie u 3JIeKTpopue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaUE€HNUE TEOPUN CTPOEHUS OPraHU4YECKUX COEAUHEHUH.
MornekynsipHble U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIMYHBIX BHUIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wnsoMmepum: CTpyKTypHad,
IPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTsl B MOJEKylTax OpraHMYeCKHX COeIWHEHHN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBnenue o kiaccupuKauu opraHUIecKux BemecTs. [loHsTHE 0 HYHKIIMOHATBEHOMN
rpynne. I'omonorus. I'omonornueckue paael. Cucremarnueckas HOMEHKIIATypa OpraHM4eCKHX
coeaunenuit (IUPAC) u TpuBnaibHble Ha3BaHUSI OTJCIIBHBIX NPEICTaBUTENEH.

OcoOeHHOCTH 151 KJIaCCI/Iq)I/IKaI_II/IH OpraHuYCeCKUux peaKHHﬁ. OKHCIUTEIIBHO-
BOCCTAHOBUTCIILHBIC PEAKIINU B OpraHquCKOﬁ XHUMUU.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBpAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKHX BELIECTB W MaTepualaMHd Ha UX OCHOBE, OMbBITHI MO MPEBPALICHUIO
OpraHMYECKUX BELIECTB MpH HarpeBaHuW (IJIaBJIeHHE, OOYyIJIMBaHME M  TOPEHHUE),
KOHCTPYUPOBAHUE MOJECIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesoaopoasl.

Ankansl. 'oMoorudeckuid psii ajakaHoB, oOmias ¢hopmysa, HOMEHKJIATypa U W30MEpHs.
3
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN aJKaHOB, SP -THOPUIU3AIUS aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ouznueckue CBOMCTBA aJTKaHOB.

XHUMHUYECKUE CBOMCTBA AJIKAHOB: PEaKLUM 3aMELICHUs, U30MEPU3ALNH, IEerUAPUPOBAHNS,
HUKJIA3a0UM, TUPOJIu3a, KpeKuHra, ropeHus. llperncraBieHne o MexaHU3ME peaKUUd
PaaMKaIBHOIO 3aAMEILECHHUS.



Haxoxnenue B mpupoe. CriocoObl oMydyeHUs! U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mwas Gopmyiia, HoMeHKIaTypa U n3zomepusi. OcCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MabIX (IMKIJIONPOINAH, HHUKIOOYyTaH) M OOBIYHBIX (IMKIOMEHTAaH,
LMKJIOT€KCaH ) [MKJI0aNKaHOoB. CrocoObl OIy4YeHNs U IPUMEHEHUE [IUKI0AIKaHOB.

Anxkensl. ['omonorndeckuil psij ajakeHoB, o0mas Gopmyiia, HOMEHKIATypa. DJICKTPOHHOE
¥ MPOCTPAHCTBEHHOE CTPOCHHE MONCKYI AIKCHOB, SP -THOPHIM3ALNS ATOMHBIX OpOHTANCH
yriaepoaa, o- u m-cBsizu. CTpyKTypHas u reoMmeTrpuueckas (Iiuc-tpaHc-) nzomepus. Gusnueckue
CBOWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM IPHUCOCIAMHEHHUS, 3aMCIICHUS B O-
IIOJIOKEHUE TpU JBOWHON CBS3M, NOJMMeEpU3anuu M okucieHus. [IpaBuiio MapkOBHHMKOBA.
KauecTBeHHble peakiny Ha ABOWHYIO CBS3b. CIIOCOOBI MONTY4YEeHUS U TPUMEHEHHUE aJIKCHOB.

Ankamuensl.  Kimaccudukammss — ankaaueHoB  (COMpsDKEHHBIC,  M30JUPOBAHHEIE,
kymyaupoganuvie). (OCOOCHHOCTH  AJNIEKTPOHHOTO CTPOCHHMS M XUMHYECKHX CBOMWCTB
CONpPsDKEHHBIX AMEHOB, 1,2- u 1,4-npucoenunenue. Ilonmumepusanus CONpsKEHHBIX JIUEHOB.
Crioco0blI MOTy9eHUs U IPUMEHEHHUE aJIKaIMCHOB.

AnkuHBL. ['OMOJOTHYECKH psii aTKUHOB, 00mas (GopMyIia, HOMEHKJIATypa U U30MEpPHSL.
DJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ QJIKHWHOB, SP-THOpHUAM3AIUS aTOMHBIX
opbutaneit yriaepona. ®uznueckue CBONCTBA AIKHHOB. XHMHUYECKHE CBOWCTBA: pEaKIUU
MIPUCOCTIMHEHUS, JUMEpPU3allMid U TPUMEpU3alUU, OKUCIeHUd. KucioTHeie CBOMCTBA aIKMHOB,
MMEIOLINX KOHIEBYIO TPOMHYIO CBsi3b. KauecTBEHHBIE peakiMu Ha TPOHYIO CBA3b. CIIOCOObI
MOJYYEHUS U IPUMEHEHNE AJIKUHOB.

ApomaTH4ecKue yriieBoJI0posl (apeHsl). ['omomoruueckuit psij apeHos, obmias Gopmyina,
HOMEHKJIATypa M M30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI OCH30JIa.
Ou3nyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOWCTBAa OEH30Ja U €ro TrOMOJIOTOB: pEaKIUu
3aMelleHus B O€H30JIbHOM KOJbIIE M YIJIEBOJOPOJHOM paJHKaie, peakiHd MPUCOSAUMHEHUS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. Ilpeacrasienne 00 opueHTHPYIONIEM IEHCTBUN 3aMeCTUTENeH
B OCH30JIbHOM KOJIbIIE Ha IMpPUMEpE aJKUIbHBIX PAJAMKAIOB, KapOOKCUIBHOM, THIAPOKCUIBHOM,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamust  ctupona. CrocoObl  TMONyYeHUST U NPUMEHEHHE  apoOMaTHUYECKHX
YTJIEBOAOPO/IOB.

[Tpuponnsiii ra3. Ilonyrasle HedTsHbIe ra3bl. HedTh u e€ mpoucxoxnenue. KameHHslit
yrojib U OPOAYKTHI ero mnepepadoTku. CrocoObl mepepaboTKku HEe(PTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKH, KaTalIUTUUECKui), pugopmuHr, nuponus. [IpoaykTel nepepaboTku HedTH, HX
PUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

I'eneTnueckas CBA3b MCKAY pa3JIMUHbIMU KJIaCCaMU YIJICBOAOPOJOB.

ONEKTPOHHOE CTPOEHHUE TaJIOreHIIPOM3BOAHBIX YIJIEBOJOPOAOB. Peaknuu 3amelieHus
raJJoreHa Ha TUAPOKCOTPYIIy, HUTPOIPYIIy, LHMAaHOTPYIIy, aMuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTtBopa Iméinouyd. Bzaumopeiictue
JTUTaJIOTEHAIKAHOB C MarHueM M LUHKOM. [loHsATHE O MeTalioOpraHMYecKHX COEIUHEHHSX.
Mcnonb30BaHue TalOreHIPOM3BOJIHBIX YIJIEBOJOPOAOB B OBITY, TEXHMKE W TpPU CHHTE3E
OpPraHMYECKUX BEILECTB.



DKcleprMEHTATbHBIE METO/Abl HM3y4YeHHs BEIIECTB W WX MPEBpAIICHUH: W3ydYeHHE
(GU3MYECKUX  CBOWCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAUECTBEHHBIX  PEAKITUIl
YIJIEBOAOPOAOB PAa3IMYHBIX KJIAaccoB (0OeciBeunBaHNEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
nepMaHraHata Kallusi, B3aWMOJICHCTBHE alleTHJIeHa C AaMMHA4YHbIM pPacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE YIiepoja W BOJOpPOJa B OpPraHUYECKHX BEIEeCTBAX,
MOJTy4YeHUE AITHJICHA U HM3YYCHHE €ro CBOWCTB, O3HAKOMIIEHHE C Koyuekuusmu «HedTb» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyyKOB M PE3HHBI, MOJCIMPOBAHHE MOJIEKYI
YIIJIEBOAOPOIOB M TAIOTEHIIPOU3BOTHBIX YTIIEBOJIOPOJIOB.

Kucaopoacoaep:kaimme oprannyeckne coexmHeHusI.

[IpenenbHble OomHOATOMHBIE CcHUPTHL. CTpoeHHEe MOJeKyl (Ha MpUMepe MeTaHoja u
sta”ona). ['omonoruueckuit psia, odmas popmyia, n3o0Mepus, HOMEHKIATYpa U KiacCU(pUKALUA.
®usnyeckue CBOWCTBA TMPEACIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpoAHBIE CBSI3HM MEXKIY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHME CBOICTBAa: peakLUMUU 3aMELICHMs, Jerujiparaluu,
OKHCJICHHUS, B3aUMO/JICHCTBIE C OPraHUYECKUMHU U HEOPraHMYECKUMU KucinoTamu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METaHOJA Ha OpraHU3M YelIOBeKa.
Crioco0bI osTydeH s 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[TpocTeie a¢upsl, HOMeHKIaTypa U uzoMepus. Oco0eHHOCTH (PU3HUECKUX M XUMUYECKHX
CBOWCTB.

MHoroaToMHEIE CIIMPTBI — OTUJICHIJIMKOJIb W TJIMOCPUH. du3nueckue U XUMHYCCKHE
CBOMCTBA: pC€aknuun 3aMCIICHUA, BSaHMOI[efICTBHe C OpraHnM4C€CKUMHU U HCOPraHNMYCCKUMU
KHUCJIOTaMH, KQ4YCCTBCHHAA pCaKlUd Ha MHOI'OATOMHBIC CIIMPTHI. HpeﬂCTaBHeHI/Ie 0 MCXaHU3MCEC
peaKHI/Iﬁ HYKJICO(I)I/IJ'ILHOFO 3aMCIICHU . HeﬁCTBHe Ha OpraHu3M YCJI0BCKaA. Crioco051 MOJIYYCHU A
U IPUMCHCHUC MHOI'OAaTOMHBIX CIIMPTOB.

®enou. CTpoeHne MOJIEKYIIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIIBI U OEH30IbHOTO S/pa.
®uznyeckue cBoicTBa (peHona. OCOOEHHOCTH XUMHUYECKHX CBOWCTB (eHona. KadyecTBeHHbIE
peakiuu Ha ¢denon. Toxcuunocts (enona. CrocoObl TONy4eHHS W TpUMEHeHue (eHoda.
deHonpopManbaeruaHas CMOJIA.

KapOoHunbHbBIE COEIUHEHUS — aIbJerHJbl M KETOHBl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON TpyMmbl. ['OoMonoruyeckue psapl anbIeTHIOB M KETOHOB, oOmias ¢opmyina,
M30MEPUSL M HOMEHKJaTrypa. PU3MYECKUE CBOMCTBA ajbJETMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aJbJICTUJOB W KETOHOB: peakuuu mnpucoequHeHus. OKUCICHUE abJeTHJIOB,
KauyeCTBEHHBIE peaklMu Ha anmpieruapl. CrnocoObl MONydeHUss M MPUMEHEHHE albJCTHAOB U
KETOHOB.

OnHOOCHOBHBIE TpeJielibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepuss u HoMeHkiarypa. PuU3ndeckue CBOHCTBA OJHOOCHOBHBIX
npelelbHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBS3M MeXAy MOJEKyJIaMU KapOOHOBBIX
KHCTIOT. XMMUYECKHE CBOWCTBA: KHUCIIOTHBIE CBOMCTBa, peakuus 3TepuduKaliM, peaKiuud C
y4acTHEM YTJIeBOJOPOJAHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHON KUCIOTHI. [loHsTHE
0 TPOMU3BOJHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMaTHYECKUX KapOOHOBBIX KHCIOT, TUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KucIOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:



CTEapUHOBAas, MAJIbMUTUHOBAsA, OJICMHOBAs, JUHONEB8As, JUHONEHO8as KHUCIOThL.. CrocoOsbl
MOJIyYEHHUS U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. 'omonornueckuii psa, obmas Gopmyina, ©30Mepus U1 HOMEHKJIATypa.
DuU3nYECKUEe U XUMAYECKUE CBOMCTBA: TUIPOJIM3 B KUCION U LIEJOYHOU CPEIE.

XKupsr. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWCTBA XUPOB: THIPOIHU3 B KUCIOH U
mea049Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HEIPEAECIIbHBIX KUPHBIX
KHCIO0T. JKUphI B IpupoJe.

MEI14 KaK COJIH BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOIICC HeﬁCTBHC.

OOmast xapakrtepucTuka yrieBonoB. Kiaccudukanus yriaeBogoB (MOHO-, OM- U
nojucaxapuabl). MoHocaxapuabl: IIIOK03a, (PyKTO3a, Tanakro3a, pubo3a, Ae30KCcupudo3a.
®dusnueckue CBOWCTBA M HaxoxiaeHue B npupone. dorocuHre3. XUMHYECKHME CBOWCTBA
[JIFOKO3Bl: PEAKLIMU C Y4YaCTUEM CIMPTOBBIX M  aNBJCTMJAHONW TPYII, CIOUPTOBOE H
MOJIOYHOKHCI0e OpoxeHue. IIpuMeHeHMe TIIIIOKO3bI, €€ 3HAaYeHHE B JKU3HEAEATEIbHOCTH
opranusma. Jlucaxapupiel: caxapo3a, MajbTO3a M JakTo3a. BoccraHaBinuBaromye U
HEBOCCTAHABIIMBAIONIME aucaxapuiabl. I'mapomms aucaxapuiaoB. HaxoxxneHue B Inpupone H
npuMeHenue. Ilonucaxapuabl: Kpaxmall, TJMKOreH M Lemnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmajla, TJIMKOI€Ha WU LeuoyIo3pl. (PDusnueckue CBOMCTBA Kpaxmajga M LEJUII0JIO03bI.
XVMMHYECKHE CBOMCTBA KpaxMmalsla: THIPOJIM3, KauyeCTBEHHAs PEeakuus ¢ MOJOM. XHMHUYECKHE
CBOMCTBA IEJUTIONO3bI: THAPONIN3, HOTydeHHE YPUPOB LEeII0N036!. [ToHITHE 00 HCKYCCTBEHHBIX
BOJIOKHAaX (BMCKO3a, alleTaTHbIHN IIENK).

OKCHepUMEHTAJIbHBIE METOJbl M3YyYEHUS BELIECTB M UX IMPEBPALLEHUIl: PacTBOPUMOCTh
pa3IUYHBIX CHOUPTOB B BOJE, B3aUMOJEHCTBHE A3TaHOJa C HATPUEM, OKUCIEHHME ATUIIOBOTO
cnupra B ajbAETU] Ha pPAacKaJI€HHONM MEJHOW IPOBOJIOKE, OKHCJIEHHE 3THUJIOBOIO CIIMpTa
JUXPOMATOM Kajiusi (BO3MOXHO HMCIIOJIB30BaHUE BHIEOMAaTEPUANIOB), KAUECTBEHHbBIE PEAKIIUU Ha
anbaeruasl (¢ ruapokcuaom auaMmmuncepeopa(l) u rugpoxcunom Meau(1l)), peakuus raumneprusa
¢ runpokcuiom menu(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJIEHCTBUE
pacTBopa Tr0K03bl ¢ ruapokcuaom meau(ll), B3aumozelicTBue kpaxmaina ¢ HOJIOM, pELICHHE
HKCIEPUMEHTANBHBIX 33j1au 1o TeMaM «CrupThl ¥ GpeHoubl», «KapOoHOBbIe KHCIOTHL. CloXKHBIE
3hupb.

A30Tc0)1ep>lcamne OpraHu4eCKue CoOCIUHECHHUS.

AMUHBI — OpraHMYecKkHe TpoM3BOJAHbIE aMmMuaka. Kiaccudukanuss amMHHOB:
aHHq)aTH‘{eCKHG U apOMaTHUYCCKUEC, TICPBUYHBIC, BTOPUYHBIC U TPETUYHBIC. CTpOGHI/Ie MOJICKYII,
obmas ¢gopMynna, u3oMepusi, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XHUMHUYECKOE CBOMCTBA
amndaTuuecKux aMHUHOB: OCHOBHBIE CBOWMCTBA, alKMIMPOBAaHWE, B3aHMMOJCHCTBHE MEPBHUYHBIX
AMUHOB C a30TUCTON KUCIO0TON. COoNM amKUIaMMOHUS.

AHUIMH — NpeACTAaBUTCIIb AMUHOB apOMATHYCCKOT'0 pAda. CTpOeHI/IC aHuinuHa. B3aumHoe
BJIMAHUC T'PYIIII aTOMOB B MOJICKYJIC aHWJIMHA. Oco0EeHHOCTH XMMHYECKHUX CBOMCTB aHWJIMHA.
KauecTBeHnbie p€akuuu Ha aHWJIWH. Cnioco0xn1 MOJIY4YCHHUA W IIPUMCHCHHC aJ'II/I(baTI/I'-IeCKI/IX
aAMHHOB. HOHy‘{CHI/Ie AdHUJIMHa U3 HI/ITpO6CH30J'Ia.



AmuHokucnotrel. Homenknatypa u  wu3oMepus. OTthenbHble TPEACTABUTENIH  O-
AMHMHOKHCIIOT: TIHIMH, aJlaHuH. Du3ndecKkue CBOMCTBA aMHHOKHCIOT. XMMHUUYECKHE CBOMCTBa
AMUHOKHUCIIOT Kak aM(OTEepHBIX OPraHUYECKUX COCAMHCHUU, PEaKIUs TOJUKOHICHCAIINH,
o0pa3zoBaHHe TMENTHIHON CBSI3U. bruonorndyeckoe 3Ha4eHHE aMUHOKHCIOT. CHHTE3 M THUAPOJIN3
MIETITHIOB.

benkn kak mnpupoaHble moauMmepbl. [lepBudHas, BTOpHYHAs M TPETHYHAS CTPYKTypa
0enkoB. XMMUYECKUE CBOWCTBA OCIIKOB: THUAPOJIN3, NEHATYpalHs, Ka4eCTBEHHBIC PEaKIMU Ha
OeJKu.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHS BEIECTB M MX IPEBPALICHUN: pPACTBOPEHUE
OCJIKOB B BOJIE, JICHATypaIusi OCIKOB IMPU HArpeBaHWHM, IIBETHBIC PEAKIMKW Ha OCNKH, pelieHue
SKCIIEPUMEHTAIBHBIX 33Jlad MO0 TeMaM «A30TCOAEpKAIIME OPraHUYEeCKHE COCAMHECHUS» U
«Pacro3HaBaHue OPraHMYECKUX COCTUHEHUID.

BBICOKOMOHeKyJIﬂprIe COCINHCHMUA.

OCHOBHBIE TIOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CpPEHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIs U MTOJIMKOHEHCALINS.

[Tonumepubie MaTepHuabl. [TnacTmaccer (MONMUATHIIEH, MOJIUTIPOTIUJICH,
MTOJIMBUHUJIXJIOPUI, TIOJTUCTHPOJT, MOJIMMETHIIMETAKPHIIAT, MOJIMKApPOOHATHI,
nonudTHIeHTepedTanar). YTunuzanuus u nepepaboTKa MiIacTUKa.

OnacroMepbl: HaTypalbHbIl KaydyK, CHHTETHYECKHEe Kaydyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TediaoH, KeBlap, AIEKTPONPOBOJAIINE
HOJIMMEpBI, Onopa3znaracMble OJIUMEpPHI).

3KCHCpI/IM€HTa.TH>HI>IC MCTOAbI U3Yy4YCHHA BCIICCTB U HUX npeBpameHHﬁ: O3HaAaKOMIJICHUE C
06pa3uaMH MNpUPOAHBIX HW HCKYCCTBCHHBIX BOJIOKOH, IIIACTMACC, Kay4YyKOB, PpPCHOICHUC
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME «Pacmo3HaBaHue MIaCTMACC U BOJIOKOH.

PacuérHrble 3amaumn.

Haxoxnenne MoiexyasspHoi GopMysIbl OPraHUYECKOro COETMHEHUS 110 MAaCCOBBIM JI0JISIM
AJIEMEHTOB, BXO/SIIMX B €r0 COCTaB, HaXOXKJICHHWE MOJIEKYJSIpHOI (hopMysbl OpraHUYecKOro
coeHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJHYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKIIUU W/WUIN UCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (popMyIibl
OpPraHMYECKOT0 BelIeCTBAa Ha OCHOBE €ro XMMHYECKHX CBONCTB WJIM CIIOCOOOB MOJy4YEHUS,
OIIpEENICHUE JI0JIM BBIXOZA IPOIYKTa PEAKLIUU OT TEOPETUUYECKH BO3MOXKHOTO.

Me)KHpCIlMCTHBIe CBA3H.



Peanu3zanmst MexXnpeaMETHBIX CBSI3€H MPU U3Y4EHUM opraHuveckord xumuu B 10 kiacce
OCYIIECTBIISIETCS. 4Yepe3 HMCIOJB30BaHHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX IMOHSATHH, TaK U
HOHHTHﬁ, IMPUHATBIX B OTACJIBHBIX MMPEAMCTAX CCTCCTBCHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOpHs,
3aKOH, aHAJIW3, CUHTE3, KiIaccuukamus, HaOMIOJICHHE, M3MEPEHHUE, IKCIEPUMEHT, MOJEIb,
MOJICITUPOBAHUE.

®usuka: Marepusi, aroM, 53JEKTPOH, MPOTOH, HEUTPOH, MOJIEKyJla, IHEPreTHUECKUu
YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEIIecTBa, (PU3NYCCKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUs1, CKOPOCTb, SHEPTHs, Macca.

buonorus: xierka, opranu3M, 3Kocuctema, omochepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIH M TEeTepOTPO(HBI THUN NUTaHUSA, OpokeHUE, (OTOCHHTE3, IbIXaHHE, OCNKH,
YTJIEBOJIBI, KHPBI, HYKJIICHHOBBIC KHCIIOTHI, (DEPMEHTHI.

Feorpa(l)nﬁ: ITIOJIC3HBIC NCKOIIACMBIC, TOIIJIMBO.

TexHonorus: NuIEeBbIC MMPOAYKTBI, OCHOBbBI PAlTUOHAJIBHOT'O ITUTAHW, MOKOIIHUE CPEACTBA,
MaTepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KUIIACC

OBLIAS U HEOPTAHUYECKASA XUMUSA
TeopernyecKkue 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUYecKuid 3neMeHT. M3otonbl. CTpoeHHe 3JeKTPOHHBIX
000JI0OYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DJHEPreTHUYeCKHe YPOBHU M TOAYPOBHH. ATOMHBIE
opbutanu. Knaccuduxanuss XuMHYECKUX JIEMEHTOB (Ss-, p-, d-, f-anemenTsl). Pacnpenenenue
3JICKTPOHOB II0 ATOMHBIM Op6I/ITaJ'I$[M. 3J'I€KTpOHHI)I€ KOH(l)I/IpraHI/II/I aTOMOB DJJIEMCHTOB
NEpBOr0O—4eTBEPTOTO IMEPHOJAOB B OCHOBHOM M BO30YXJIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypaluyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepuonuueckuii 3akoH u llepuonnueckas cucremMa Xumuyeckux a3emeHToB J[.U.
MenneneeBa. CBs3pb mnepuogudeckoro 3akoHa u Ilepuoanueckoil CHCTEMBl XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUsS CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CIOXKHBIX BEIIECTB MO TPYIIaM U
nepuoaamM. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

XuMmHuueckasi CBsA3b. BUABI XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAs, METAJUIMYECKas.
Mexanu3Mbl 00pa30BaHUsI KOBAJICHTHOM CBSA3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEprus
U JuInHA CBA3U. [lonspHOCTH, HAIIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIECHTHOM CBsA3U. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOIEUCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJ C HMX T€OMETPUYECKHM CTPOCHHMEM (Ha MpHUMEpe COCTUHEHUH 3IIEMEHTOB BTOPOTO
nepuo/a).

HpeI[CTaBJIeHI/Ie O KOMINICKCHBIX COCAUMHCHUAX. CocTaB KOMILIGKCHOIO HMOHA:
KOMHJ’ICKCOO6p330BaTeJ'II), JIUTaHAbI. 3HaueHHE KOMINIEKCHBIX COCHHHGHHﬁ. Ilousatue o
KOOp,HI/IHaL[HOHHOﬁ XHUMMHU.

BemiectBa MONEKYISPHOTO U HEMOJEKYJISPHOTO CTPOCHHS. THUIBI KPUCTAIIIMYECKHX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbIX cucremax. MctuHHble pacTBopsl. [IpeacTaBieHue 0 KOTOUIHBIX
pactBopax. CrocoObl BbIpaKE€HHsSI KOHLIEHTpPAIlMM PACcTBOPOB: MaccoBasl JIOJisi BEIIECTBA B
pacTBope, MoOJIsIpHas ~ KOHUEHTpaiusi. HacelllleHHble ¥ HEHACHIEHHBIE  PAaCTBOPHI,
pactBopuMOCTh. Kpucramioruaparsl.

KJ'IaCCI/I(bI/IKaI_[I/Iﬂ U HOMCHKJIATYpa HCEOPraHUYCCKHUX BCUICCTB. TpI/IBI/IaHBHBIe Ha3BaHMHA
OTACJIBHBIX HpeﬂCTaBI/ITeHCﬁ HCOPraHMYCCKUX BCIICCTB.

Knaccudukanus XuMHYECKUX PEeaKIHii B HEOPraHUYeCKOW U OPraHMYeCKON XUMHUU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHMsI M NPEBPAIICHUS SHEPTUU NPU XMUMHUYECKHUX
peakmusix. TeruoBsie 3pPeKTh XUMHUECKUX peakunid. TepMOXUMUYECKre ypaBHEHHUS.

CKOpOCTh XUMHUYECKOH peaklny, e€ 3aBUCUMOCTh OT Pa3IMYHBIX (akTopoB. ['oMOreHHBIE
U reTeporeHHble peakuuy. Katannus u karaau3aropsl.

O6parumble W  HeoOpaTUMBbIE peakIuu. XHUMHUYecKoe paBHoBecue. KoHcraHTa
XUMHUYECKOTo paBHOBecHs. DakTOphl, BIUSIOUINE Ha MOJOXKEHHE XMMHYECKOTO pPaBHOBECHS:
TEeMIIepaTypa, JIaBJIEHHE M KOHLEHTpAlUU BEIECTB, y4yacTBYIOLIUMX B peakuuu. [Ipunnun Jle
[Tarense.

OnekTponuTnueckas auccouuanus. CuiapHble U ciabble  AeKTponuThl. CTeneHb
nuccormaiuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHWTpasibHas, iernovyHas. BogopoaHbii
nokazatenb (pH) pactBopa. 'maponus coneil. Peakiiuu nonHoro oOMeHa.

OKHCIUTEIBFHO-BOCCTAaHOBUTEILHEIC pCaKIuu. Crenenb oxucienusd. OKUCIHTCIL U
BOCCTAHOBHUTCIIb. Hpoueccm OKHCIICHHS M BOCCTAHOBIIEHUS. BakHelIlne OKHCIUTEIN H
BOCCTAHOBHUTCIIN. MCTO,[[ QJICKTPOHHOI'O Oananca. 3JICKTpOJ'IPI3 pacTBOPOB U paCIIaBOB BEUICCTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: pa3JIoKEHHE
IIEPOKCUJAa BOJOPOJA B TMPHUCYTCTBUM KaTAIW3aTOpa, MOJEIM KPUCTALIMYECKUX PEIIETOK,
NPOBEJCHNE peaklui HMOHHOTO OOMEHa, OIpeleleHHe Cpelbl pPacTBOPOB C IOMOIIbIO
WHAMKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMMUYECKOH PEeaKiuu U
MIOJIOXKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuveckass xumus.

ITonoxxenue HemertaiioB B llepuogmueckoil cucremMe xumudeckux sieMeHTtoB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HUX aroMmoB. (Duiznyueckue CBOICTBAa HEMETaJUIOB.
AnnoTponusi HeMETaUIOB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).



Bonopon. Ilonydenne, ¢uznueckre M XMMHUYECKHE CBOMCTBA: PEaKIMU C METAIaMU U
HEMCTa1JIaMH, BOCCTAaHOBUTCIIBHBIC CBOICTBA. FI/II[pI/I,Z[BI. ToruBHEBIE DIIEMEHTEL.

["anorensl. Haxoxaenrne B mpuUpoje, COCOObI MOMydeHUs, GU3NUECKUE U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOnOpOAbl. BakHelme KHUCIOPOACOAEPKAIIME COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOTYYeHHsI rajioreHoB. [IpuMeHeHne raioreHoB u
UX COEOUHEHUN.

Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOA.
®usnyeckue U XUMHUYECKHE CBONCTBA W IPUMEHEHHME Kuciopoia M 030HA. OKcuabl U
HEPOKCH/IBI.

Cepa. HaxoxneHwe B MpUPOJE, CIOCOOBI MONYyYCHHS, (HU3MUECKHE W XUMHUYECKUE
cpoiictBa. CepoBonopon, cyiabdunsl. Oxcun cepbi(IV), okcun cepsi(VI). Cepuucras u cepHas
KUCIOTBI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOil kucioThl. [IpumeHeHue cepbl U eé
COCIUHEHUN.

A3zor. Haxoxxnenue B mpupojlie, CHOCOObI MOMy4YeHHs, (PHU3UYECKHE M XUMHUYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCIOTHI M UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHUCHOTHL [IprMeHeHHEe a30Ta U €ro COeIUHEHHM. A30THBIC
ynoOpeHusl.

®ochop. Haxoxknenwe B mpupojie, CIOCOObI MOMydeHUs, (QU3HUECKUE U XHUMHYCCKHE
cBorictBa. Dochuaer u dochun. Oxcuasr dochopa, ¢ochopHas kucimora u e€ coim.
[Tpumenenue docdopa u ero coenunenuit. ochopueie ynodpeHusl.

VYraepon, HaxoXaeHue B IpHUpoje. AJUIOTponHble Moaudukanuu. dusznyeckue u
XUMHUYECKHE CBOMCTBAa IPOCTBIX BELIECTB, 00pa3oBaHHBIX yriepoaoM. Oxcun yriepona(ll),
okcua yriaepona(IV), yrompHas kuciota M €€ coiau. AKTHBUPOBAHHBIM Yrojb, aacopOLus.
Oynnepensl, rpadeH, yriepogHble HaHOTpYOku. IIpuMeHeHHMe MHpPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €r0 COENHEHHH.

Kpemuuii. Haxoxxaenue B mpupoje, crnocoObl MOMydeHus, (GU3NYecCKue U XUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHueBas KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHUs U €ro
coeauHeHuil. CTEKII0, €ro NoJy4eHne, BUJIbl CTEKIIA.

[Tonoxxenne metaios B [lepuonnueckoil cucreMe XUMHYECKUX 371€MEHTOB. OCcOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI04eK aTOMOB MeTayioB. O0mue puznyeckue cBONCTBAa METAJLIOB.
[TpumeHeHne MeTaoB B ObITY U TexHHKe. CIIJIaBbl METAIJIOB.

DNEKTPOXUMHUYECKH psA  HampspDkeHuid MetaioB. OOmme CcrnocoObl  MONydYeHUs
METaJIOB: TUAPOMETAIUTYPIHsl, MUPOMETAIUTYPIUsi, dNeKTpoMeTatyprus. [lonstue o koppo3uu
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OOmast xapakrepuctika MeTauioB IA-rpynmnsl Ilepuoanueckoil CUCTEMBl XMMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusndeckue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE
IIPOCTHIX BEIIECTB U UX COCAUHEHUM.



OO6mas xapakrepuctuka MetaioB I[A-rpynmel [leprogumdeckoil cCUCTEMBI XMMHUYECKUX
BJIEMEHTOB. Maruuii W KajblMid: TMoJNydyeHHe, (U3NYECKHe U XHMHUYECKHE CBOICTBa,
NPUMEHEHHE POCTHIX BEIIECTB U UX coeqruHEHUH. JKECTKOCTh BOABI M CIOCOOBI €€ YCTpaHEeHHSI.

AJNIOMHMHHUI: TIOJy4YeHUe, (U3MUYECKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTrO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHblE CBOICTBA OKCHJA M TUAPOKCHIA ATOMHUHMI,
TUAPOKCOKOMIUIEKCHI alIFOMUHUA.

OO6mass xapakTepucTuka MeTauioB noOouHbix mnoarpymnmn (b-rpymm) Ilepuomuueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

dusnyeckue U XMMUYECKHUE CBOMCTBA XpoMa U ero coenHeHU. OKCHUJIbI U THIPOKCUIbI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMAThl, UX OKHUCIHUTEIbHBIE CBOWCTBA.
[TosryueHue u npuMEHEHUE XpoMa.

®u3nueckue M XMMHYECKHE CBOMCTBA MapraHlla U €ro COEIMHEHHMH. Baxuenmmue
coenunenus mapranna(ll), mapranua(IV), mapranua(VI) u mapranua(VII). [lepmanranar kanus,
€ro OKHUCIIUTEIbHBIE CBOWCTBA.

Ouznyeckue U XUMUYECKUE CBOMCTBA Kene3a U ero coequHeHnil. OKCUAbI, TUIPOKCUIBI U
cosn xkene3a(ll) u xeneza(lll). [lonydyenune u npuMeHEHHE KeTe3a U €ro CILIABOB.

dusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHuii. [lonyuenne u npumenenme
MeIU U €€ COeTUHEHUN.

[{uak: mony4yeHue, GU3NIECKUE U XUMUICCKUE CBOMCTBA. AMQOTEpHBIC CBOWCTBA OKCH/IA
Y TUJPOKCH]IA IMHKA, THIAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne [IMHKa U €ro COEIMHEHU .

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHsS BEIIECTB M MX IMpEeBpallleHui: H3y4YeHHe
00pa3IoB HEMETa/IOB, TopeHue cephl, (ocdopa, xkenesa, MarHus B KHUCIOPOJE, HU3ydEHUE
KOJUIeKIUU «MeTajsibl M CIUIaBbl», B3aUMOJICHCTBHE IIEIOYHBIX M IIEIO0YHO3EMEIbHBIX
METAJIJIOB ¢ BOJAON (BO3MOXHO HCIOJIb30BaHHE BUACOMATEPUAIOB), B3aUMOJACHCTBHUE IIUHKA U
JKeJle3a ¢ pacTBOPaMHU KHCIIOT | IIeIouei, KaYeCTBEHHBIC peaKIIMi Ha HEOPTaHNYCCKHE aHUOHBI,
KaTUOH BOAOPOAa U KaTHOHBI MCTAJLJIOB, BSaHMOHCﬁCTBHe THAPOKCUI0OB aJIFOMHUHUA U LIUHKA C
pacTBOpaMH KUCJIOT U IIeJoYel, pelieHne SKCIepUMEHTAbHBIX 33a/a4 1Mo TeMaMm «[ amoreHso»,
«Cepa u e€ coeIMHEHUS», «A30T U Pochop 1 UX coeNUHEHU», «MeTaulbl TTIaBHBIX MOTPYIII,
«MeTasnibl TOOOYHBIX MOATPYIII.

XuUMHUA U KU3HbD.

Ponb xumum B obecrnieyeHUM yCTOMYMBOTO pa3BUTHs yenoBedecTBa. [IoHATHE 0 HaydHBIX
METOdax ITIO3HAHUA nu METOAO0JIOTUHU Haquoro HUCCIICIOBAHUA. HaquLIe HpI/IHHI/IHBI
opraanauHH XUMHNYCCKOT' O HpOI/ISBOJICTBa. HpOMBII_HJ'IeHHBIe CHOCO6BI HOJ'Iy‘-IeHI/ISI Ba)KHeﬁIHPIX
BelIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHola). [IpoMbITIeHHBIE
CIOCOOBI MOMYYCHHS] METANIOB M CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKaIoIIeH cpeapl H
€ro mocyiencTBus. Posib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MMacHOCTH.

XuMHsg W 370pOBbe desloBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuia HCIONIB30BaHUA
JIEKapCTBEHHBIX MpenapaToB. Poib XuMUM B pa3BUTUU MEIULIMHBI.



XUMUS UK. OCHOBHBIE KOMITIOHEHTHI, ITUIIEBLIE 100aBKU. POJIb XUMHH B 00eCIIeueHNH
[MULIEBON OE30MACHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHOro
UCTIOJIb30BaHUS TPENapaToB ObBITOBOM XMMHUM B TIOBCETHEBHON KU3HH.

XuMHS B CTPOUTEIHCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepUaibl (LIEMEHT, OETOH).
XuMHs B CENbCKOM X03s1iicTBe. Opranndeckrue 1 MUHEpaibHbIe yI0OpeHNUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. MaTepuaisl
JUIsL 31€KTpOoHUKU. HaHOTEeXHOIO0TMH.

PacuérHbie 3agayn.

Pacuérel: mMacchl BemecTBa WM 00BEMA ra3oB MO HM3BECTHOMY KOJIHMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKLUU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIECTBa) IMPOJYKTOB PEAKIMH, €CIM OJHO M3 BELIECTB HMMEET IpHUMeCH, Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHOM MacCOBOM JOJEd pPAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHICHTpAalMK BCHICCTBA B pPaCTBOPC, AOJM BbIXOJAa HNPOAYKTa pPEaKUHuu OT TCOPCTUYCCKHU
BO3MOXKHOTO.

Memnpez[MeTHHe CBA3U.

Peanuzanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4yEeHUH OOIIEl M HEOPraHUYECKONW XMUMHHU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHSATHH,
TaK U NOHATHUN, IPUHATHIX B OTJENbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIE TOHATHA: SIBICHHUE, HAy4YHBIH (akT, THIOTE3a, TEOpusd,
3aKOH, aHaliu3, CHUHTEe3, Kiaccu(ukanus, TNEPHUOJUYHOCTh, HAONIOJACHUE, W3MEPCHHE,
HKCIIEPUMEHT, MOJICIIb, MOJICIIUPOBAHHE.

®usnka: marepus, MHUKPOMHUDP, MaKpOMHp, aTOM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HWOH,
U30TOINBl, PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTMYECKUIl YpOBEHb, BEILIECTBO, TEJNO, O0BEM,
arperaTHOe COCTOSIHHE BEILIeCTBA, HACAIbHBIM Ta3, (HU3UUYECKHUe BEIMUYUHBI, E€IUHUIIBI
MU3MEPEHMS, CKOPOCTh, SJHEPTHsA, Macca.

buonorus: knerka, opraHusM, OJKocucTeMa, Ouocdepa, Meraboiu3M, Makpo- U
MUKPO3JIEMEHTbI, O€JKHU, >KUPBI, YIJIEBOJbl, HYKIEHHOBbIE KHUCIIOTHI, (PEPMEHTHI, FOPMOHBI,
KPYTOBOPOT BEIIECTB U ITIOTOK YHEPTUU B IKOCHCTEMAX.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorus:: XuMu4eckasi POMBIIIIEHHOCTb, METAJUTYPrusi, CTPOUTEIbHbBIE MaTepuabl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas MPOMBIIUIEHHOCTh, (apMaleBTH4YecKas
IIPOMBIIIJIEHHOCT, IIPOU3BOJICTBO KOCMETHYECKHUX IIPENnapaToB, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAs POMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B coorBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE JIUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeAMeTra «XHUMHUS» Ha YPOBHE CpeJHero ooiero oobpazoBaHuUs
BBIJIETICHBI CJIETYIOIINE COCTABISIONIUE: OCO3HAHUE O0YUaIOIIMMHUCS POCCUMCKON Tpa)IaHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEAEIEHUIO;
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYaroLIMXcCs
PYKOBOJICTBOBATbCS MPUHATHIMH B OOILIECTBE MpaBWJIaMH U HOPMAaMM TIOBEJEHUS; HaJIU4ue
MIPaBOCO3HAHUS, SKOJOTHYECKON KYJIbTYpbI; CIIOCOOHOCTh CTaBUTH IIEJIU M CTPOUTH KU3HEHHbIE
IUTAHBI.

JIMYHOCTHBIC PEe3yJbTAaThl OCBOCHUS IMpeaMeTa «XUMUS» OTPakarT cPOpPMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON M TIPAKTHUYECKOUN NEATSILHOCTH 00YUaIONUXCS B MPOIIECCe peaTn3aun
00pa3oBaTenbHON AESTEIHHOCTH.

JIM9HOCTHBIC PE3yJbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaxaroT cHopMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM NeATENbHOCTH 00yUYalolUXcs B MPOIlecce peann3aun
00pa3oBaTeNbHOI 1eATENbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

OCO3HAaHUA O6y‘IaIOH_II/IMI/IC$I CBOHUX KOHCTUTYHHOHHBIX IIpaB U 06H3aHHOCTeﬁ, YBAXKCHUS K
3aKOHY U IIPAaBOIIOPAAKY;

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpPaBHIIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘lGCKOfI ACATCIIbBHOCTH IIpU CO3AaHUHN y‘Ie6HBIX ITPOCKTOB,
PEIICHHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a71a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NATPUOTUIECCKOI'O BOCIIUTAHUSA:

LEHHOCTHOTO OTHONIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEAUI0 OTEHYECTBEHHOM
XHMHH,

YBAXXCHUA K IMPOLECCY TBOPUCCTBA B obnactu TECOpPHUH U MPAKTHYCCKOI'O MPUITOKCHUA
XUMHHU, OCO3HAHUA TOIO, YTO HAHHBIC HAYKHU CCTb PE3YJIbTAaT JJIIMUTCIbHBIX Ha6J'IIOJICHI/H>'I,
KPOMMOTJIUBLIX OKCIICPUMCHTAJILHBIX ITOUCKOB, IOCTOAHHOI'O TPpyJda yqéHLIX U MPAKTUKOB,

UHTEpeCa M IIO3HABATEIIBHBIX MOTHBOB B IIOJYYEHUU U IOCIEAYIOLIEM AaHAJINA3E
MH(pOpPMALIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHON XUMUU;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYyallUd, CBS3aHHbIE C XHUMHUYECKMMHU SIBICHUAMHU, U
IIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUECHTUPYSACh HAa MOPAJIBbHO-HPAaBCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IOBEICHUE W IMOCTYNKH CBOHUX TOBAPUILEH C MO3ULMI
HPABCTBEHHBIX U MIPABOBBIX HOPM U € YUETOM OCO3HAHHMS MOCJIEACTBUM MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHMUA LEHHOCTEH 3I0pOBOr0 M 0e30macHoro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHOMY (DM3MYECKOMY M IICHXUYECKOMY 37I0POBBIO;

coOIIO/IeHHsI TIpaBHII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCETHEBHOM
JKU3HU, B TPYIOBOU JIEATEIHHOCTH;

MNOHUMAaHHA LCHHOCTHU IIPaBUJI HWHAUBUAYAJIBHOTIO MW KOJUJICKTUBHOI'O 0€e30I1aCHOTIO
MMOBCACHUS B CUTYyAllUAX, YTPOKAOIIHNUX 310POBbIO U JKU3HU J'IIO,HGfI;

OCO3HAHMsI IOCIEACTBUI M HENpUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKOW JeSITEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUIaX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B PEIICHWU MPAKTUYECKHX 3a/lad COLUaTbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3YYEHUIO MPOQECcCHil pa3IuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYJA0BOU NEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oynyueil nmpodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U MOTpeOHOCTEH 001eCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTMUYECKHU 1€71€CO00pPa3HOr0 OTHOIIEHUS K MPHUPO/IEC KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMII¢;

MOHUMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOIeM, BIMSHHS SKOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOIHOM U COLMATBLHOU CpeIbl;

OCO3HaHUA HGOGXOI[I/IMOCTI/I HCIIOJIB30BAHUS JOCTHKECHUM XMMMU JJIS peumcHus BOIIPpOCOB
pamrOHAJIBHOI'O MPUPOAOIIOJIE30BAHM,



AKTUBHOTO HEMPUATHS JIEUCTBUM, NMPUHOCSIINX BpPENl OKPYKAIOIIEH MPUPOIHON Cpene,
YMEHHUSI TPOTHO3UPOBATh HEOJArONMpUSATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPHHUMACMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYJIBTYpHI, ONbBITA
JeATEIFHOCTH ~ OKOJOTMYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATHCS HMH B
NIO3HABATEIbHONW, KOMMYHHKATUBHON M COLIMAIILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) IHEHHOCTU HAYYHOI'O IIO3HAHMUA:

MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHA HAyKd U
00LIECTBEHHON IIPAKTHUKHY;

NOHMMAaHH CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
palMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHHUS 00 OKPY)KaIOIeM
MHUpE KaK O €AMHCTBE IPUPOJABI M YEJIOBEKA, B IO3HAHMM INPHUPOAHBIX 3aKOHOMEPHOCTEH MU
peLeHnH IpobIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0OM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €&
FYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0a3bl MaTepuaibHOU
KYJIBTYpPBI, B pEIICHUH III00aTbHBIX TPOOJIEM YCTOHUNBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUUECKOM, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
00eCreyeHU! YCIIOBHH YCIIEIIHOr0 TPy/la U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 WiIeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTH: IIOHMMaHMS CYIIHOCTHM METOJOB IIO3HAHMI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHU Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LENBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIOJIb30BATh XMMUUYCCKUE 3HAHMS JJIsL pCHICHUA HpO6J'I€M
B PCAJIbHBIX JXKU3HCHHBIX CUTYyallUAX;

HWHTEpPECAa K IMO3HAHHIO, HCCIIeI0BaTEIbCKOM ACATCIIbHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HENpPEephIBHOMY OOpa3oBaHUIO U CaMO00pa3oBaHUIO, K
AKTHBHOMY TIOJYUCHMIO HOBBIX 3HAaHMM TI0 XHUMHH B COOTBETCTBUU C >KHU3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpecCa K OCOOCHHOCTAM TpyJda B pa3nuuHbiX cdepax mpodeccrnoHaTbHON
JeSATeTLHOCTH.

METANPEIMETHBIE PE3YJIbTATBI



MeranpenmMeTHbie pe3yibTaThl OCBOCHHUS MPOrPaMMbI 10 XMMHH HAa YPOBHE CpPEIHETO
o0m1ero o0pa3oBaHus BKIIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUILTHHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crieln(uKy METO/I0B IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HayyHbI (akT, MPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIe0BaHNe, HAaOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  yueOHble  JeHCTBUS  (TO3HABaTeNbHbIE,  KOMMYHHKATHBHBIE,
perynsTuBHbBIE), obecneunBarone (opMUpoBaHHE (YHKIHMOHATIBHOH TI'PaMOTHOCTH H
COIMAJIbHOM KOMITETEHIIMH 00YJaIOIINXCS;

CIIOCOOHOCTH 06y11a10Lu1/1xcs1 HCIIOJIb30BaTh OCBOCHHBIC MCKIUCHUIIIIMHAPHBIC,
MHPOBO33PCHUYCCKHUE 3HaHUA W YHHUBCPCAJIBHBIC yLIe6HI)Ie I[eﬁCTBHSI B II03HABAaTEILHON H
COHH&HBHOﬁ IIPAaKTHUKCE.

MeTaHpeI{MeTHHe pPE3YyJIbTAaTbl OTpAXAKOT OBJIAACHHUC YHHBCPCAJIbHBIMU y‘le6HBIMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYIATUBHBIMHA I[GI\/JICTBI/IFIMI/I.

Ilo3HaBaTeIbHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elcCTBUS
1) 6a30Bble JJOrnYecKue AeHCTBUS:

CaMOCTOATENIFHO (HOPMYNIHMPOBaTh M AKTyalIM3UPOBaTh IMPOOJIEMY, paccMaTpuBaTh eé
BCECTOPOHHE;

ONpCACIAATL HEIU ACATCIIBHOCTH, 3aJaBas IHapaMETpbl W KPUTCPpUHU UX JOCTUKCHU,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIpU OCBOCHHUU 3HAHUI HpI/IéMBI JJOTNYCCKOIro0 MbIIJICHUA: BbIACIATD
XapaKTCPHBIC TIPHU3HAKU MOHATHU U YCTaHaBJIMBaTb WX B3aUMOCBA3b, HUCIOJb30BaTh
COOTBCTCTBYIOIINEC MOHATHUA IJIA 00BICHECHUS OTACIBbHBIX q)aKTOB u SIBJICHI/Iﬁ;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaIII/II/I BECHIECCTB U XUMHUYCCKUX peaKHHﬁ;
YCTaHABJIMBATH MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMBIMU SABJICHUSMU,

CTPOUTH JIOTUYECKUE pacCyKIeHUS (MHIYKTHUBHBIEC, JAECIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3AKJIFOUYEHUS;

NPUMEHSTh B IPOLECCE MO3HAHUS HCIOIb3yeMble B XMMHUHM CHMBOJIMUYECKHE (3HAKOBBIEC)
MOJIeNU, TPe0OPa30BbIBATh MOAETIbHBIE MPEICTABICHUS — XUMUUECKUN 3HAK (CHMBOJ) 2JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU peleHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3ajady, NPUMEHATh Ha3BaHHbIE MOJEIbHBIE MpEACTaBICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKLIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:



BJIaACTh OCHOBAMH METOJ0B HAYYHOTI'O ITO3HAHHA BEUIECCTB U XUMHYCCKUX peaKuHﬁ;

(bOpMy.]'II/IpOBaTB O M 3agadud  HCCICOOBaHUsI, HCIIOJB30BAaTh IIOCTABJICHHBIC H
CaMOCTOATCIIbHO C(bOpMy.HI/IpOBaHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUA WU OCHOBBI
JUIA q)OpMI/IpOBaHI/ISI THUIIOTE3BI 11O IMPOBCPKE MPABUIIbHOCTU BBICKA3bIBACMBIX Cy)KI[CHHfI;

BJIaACTb HABBIKAMU CAMOCTOATCIIBHOTO IINIAHUPOBAHUA W HNPOBCACHHUA YUYCHHYCCKUX
9KCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUS HAOIIOaTh 32 XOJIOM MpOIecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (popmyiaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOICIAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHMUYECKOH HCCIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATEIBHOMY TIIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0OB [TO3HAHUS.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBATbCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMALUU (HAYYHO-TIIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOcoOus, pecypchl IHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHblE METOAbI IpPU IOMCKE U O0TOOpe
uHpopManuu, HeOOXOIMMOM IS BHITIOJIHEHHS YI€OHBIX 3a/1a4 OMPEaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (DOpPMY MpencTaBIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYyTHE);

UCTOJIb30BaTh HAyYHBIH $3bIK B KauyeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaluell: MPUMEHATh MEXIpeIMeTHble ((U3nUyeckue M MaTeMaTHYeCKUe) 3HaKu U
CUMBOJIBL, (hopMyIIbl, aOOpEBUATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBUSA:

3a1aBaTb BOIPOCHI IO CYHICCTBY O6CY)K,Z[8.CMOI>1 TEMBI B XO0A€ AHajiora Y/AIIH AUCKYCCHUH,
BBICKAa3bIBaTb HIACH, (I)OpMYJ'II/IpOBaTB CBOHU TNPCAJIOKCHUA OTHOCHUTCIBHO  BbIITOJIHCHHUA
HpCﬂHO)KCHHOﬁ 3aaa4u;



BBICTYIIATh C NPE3CHTAlUENd pe3yabTaTOB I103HABATEIbHOM IEATEIBHOCTH, IOJYYECHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHUKAMH IPU  BBIIOJHEHHMH XHUMHYECKOTO
9KCHEPUMEHTa, NPAaKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3zanuu y9eOHOTO MPOEKTa, W (POPMYITHPOBATH BBIBOJBI IO PE3yIbTaTaM IMPOBEIEHHBIX
UCCIICIOBAaHMA TyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMH.

PeryasiTuBHble yHHBepcajibHble yUueOHbIE 1eliCTBHS:

CaMOCTOSITENIbHO IJIAaHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeularaéMblii alropuT™M JIeHCTBUH NpU BBINOJHEHWH YYEOHBIX M MCCIEOBATENIbCKUX 3a/ad,
BbIOMpaTh Hanbosee F3p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOIyYEHHUS! HOBBIX 3HAHUI O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb J€ATEILHOCTH HAa OCHOBE CaMOaHaIM3a U CAMOOLICHKHU.
INPEJMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS NMPOTPaMMBbl 10 XUMUU Ha YriayOJI€HHOM YpOBHE Ha
YPOBHE CpeIHEro o0ILero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHS M CIIOCOOBI JEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHHM, BUABI I€ATEILHOCTH 10 MOJTYYE€HUIO HOBOTO 3HaHMS U MPUMEHEHUIO
3HAHUW B Pa3jIMuYHBIX Y4E€OHBIX CHUTYallUsSX, @ TAaKKE€ B PEANbHBIX JKU3HEHHBIX CUTYyalMsX,
CBSA3aHHBIX C XMMHEH. B mporpamme mo XMMHHU NpEeAMETHBIE PE3YyJbTaThl MPEICTABIEHBI IO
roJlaM U3y4eHusl.

10 KJIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTEe W 3HAYCHHH OPraHUYeCKOW XHMHHU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECTICUCHHH YCTOWYHUBOTO Pa3BUTHS YEIIOBEUECTBA B
pelIeHur MPOoOIEeM IKOJIOTUYECKOM, DHEPTeTUYECKOW M THIINEBON O€30MacHOCTH, B Pa3BUTHH
MEIWIIMHBI, CO3JaHHUH HOBBIX MaTEpPHaJiOB, HOBBIX MCTOYHHKOB JHEPrHH, B OOECIeUeHUU
paloHaIbHOIO MPUPOIONOIL30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOLIEH KYIbTYpbI
YyelloBeKa, a TakKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOUIEHHMSI K CBOEMY 3JI0pOBBIO U
MPUPOJHOM CpeliE;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHITUS — XUMHUYECKHH DIEMEHT, aToM, SAPO M JIIEKTPOHHAs 00O0JouYka aroma, s-, p-, d-



aTOMHBIE OpOMTAM, OCHOBHOE W BO30YKIEHHOE COCTOSIHHS aToMma, TMOPUAM3AlUs aTOMHBIX
opOuTanel, WOH, MOJIEKYyJla, BaJCHTHOCTh, JJICKTPOOTPHUIATEIHLHOCTh, CTEIEHb OKHUCIICHUS,
XUMHUYECKast CBS3b, MOJIb, MOJISIpPHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIN CKEJIET,
(GyHKIMOHATBHAS TPYIA, PaauKal, CTPYKTypHbie (GopMysbl (pa3BEPHYTHIC, COKpaIlEHHbIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpPHAas M MPOCTPAHCTBEHHAs (I€OMETpPHYECKas, ONTHYECKas),
U30MEpBl, TOMOJIOTHUECKUH Psill, TOMOJIOTH, YTJEBOJOPOIbI, KHUCIOPOA- U a30TCOJIEpIKALIHE
OpPTaHWYECKHUE COCIMHCHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCZIMHEHUS; TEOPHH, 3aKOHBI (mepuoanveckuid 3akoH [. M. MenneneeBa, Teopusi CTpPOCHUs
opranuveckux BemectB A. M. bBytinepoBa, 3akOH COXpaHEHHs MacChl BEIIECTB, 3aKOH
COXpaHEHHMS W TIPEBPAIICHHS DSHEPTUM TPH XUMHYECKHX pPEAKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PCHUECKHE 3HAHWS, JIeXKAIIUEe B OCHOBE NMOHUMAHUS
OPUYMHHOCTH M CHCTEMHOCTH XHMHYECKHX SIBIICHH;, NPEICTABICHUS O MEXaHH3Max
XUMHYECKHX PpEaKIHid, TEPMOJMHAMHYCCKUX M KHHETUYECKUX 3aKOHOMEPHOCTSAX UX
MPOTEKAHUs, O B3aWUMHOM BIIMSIHUM aTOMOB W TPYIIII aTOMOB B MOJIEKylax (MHAYKTUBHBIN U
Me30MepHbIi 3 dexTrr, opuenTanTsl | u Il pona); dakronorunueckue CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€301IaCHOM MCIIOJIb30BAHUU BRKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHYECKOW JCATEIBHOCTH YEJIOBEKa, OOIMMX HAYYHBIX TPUHIMIAX XHUMHAYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, IIEPEPAOOTKU HEPTH);

C(bOpMPIpOBaHHOCTI) yMGHHfIZ BBIABJIATH XapPaKTCPHBIC ITPHU3HAKU HOHHTHﬁ, YCTaHaBJIMBATb
HX B3aMMOCBA3b, UCII0JIb30BATh COOTBCTCTBYIOIIUEC ITOHATUS IIPU OIMMCAHUHN COCTaBa, CTPOCHUA U
CBOMCTB OpraHn4YCCKuX COG,Z[HHCHPIIZ;

c(OpMHUPOBAHHOCTh YMEHUI:

HCIIOJIH30BATh XUMUUYECKYI0 CUMBOJIMKY JIJII COCTABIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYEeCKHX BEIIECTB;

COCTAaBJISITh YPaBHEHUS XUMHUYECKMX pEaKUMd M  pacKpblBaTh HMX  CYIIHOCTH:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMIl  MOCPEACTBOM  COCTABJIEHHUS  AJIEKTPOHHOIO
OayaHca JTHUX pEaKlUi, peakIuii HOHHOTO OOMeHa MyTEM COCTaBJICHUS UX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YPAaBHEHMIA;

H3TOTaBJIMBaTb MOJACIIM MOJICKYJI OpPraHM4€CKUX BCIICCTB IJId MHIUIIOCTpalluu HX
XUMHYCCKOT0 1 NIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOopMUPOBAHHOCTh YMEHUI: YCTAaHABIMBATH MPUHAITICKHOCTh H3YUEHHBIX OPTaHUYECKUX
BEIIIECTB M0 X COCTaBY M CTPOCHHIO K ONMpeAeNEHHOMY KIIAcCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHus 1o cuctemarnyeckoil HomeHknatype (IUPAC) u nmpuBoauTh TpUBHANBLHBIE HAa3BAHUS
JUISL  OTHENBHBIX TMPEJACTABUTENCH OpraHWYeCKWX BEIIeCTB (ITUJICH, AaIlleTHJICH, TOIYOI,
TJIMIEPHUH, JTHICHTJINKOJIb, (eHon, GOopMalbIeru, aleTalbJeTu, aleToH, MypaBbUHas
KHCIJIOTA, YKCYCHAasl KHUCJOTa, CTE€ApUHOBAs, OJICMHOBAs, MaJbMUTUHOBAS KHUCJIOTHI, TIULUH,
aIIaHWH, MaJIbT03a, GPYKTO3a, AHWIIUH, TUBUHUJI, U30TPEH, XJIOPOMPEH, CTUPOII U APYTHUE);

C(I)OpMHpOBaHHOCTL YMCHUA OHNpCACIATH BHI XUMHUYECKOM CBSI3H B OpraHu4YC€CKUux
COCOAUHCHUAX (KOB&J’ICHTH&H 1 MOHHAaA CBA3b, 6- U T-CBA3b, BOAOPOJAHAA CBH3L);



c(OpMHUPOBAHHOCTh YMEHHSI NPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemecTB A. M. byriepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMUS,

c()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XMMUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPTaHUYECKUX BEILECTB:
AJKaHOB, LMKJIOAJIKAHOB, AJKEHOB, aJKaJWEHOB, AJKUHOB, APOMATHYECKUX YIJIEBOJOPOJIOB,
CIIUPTOB, AIBJIETHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOETUHEHUN U aMUHOB, aMUHOKHCIIOT, OEJIKOB, YTJIEBOJOB (MOHO-, M- U MOJIMCAXaPHUIOB),
WUIFOCTPUPOBATh TE€HETHYECKYH) CBSI3b MEXKIYy HUMH YPAaBHEHHUSIMU COOTBETCTBYIOIIHX
XUMHUYECKHUX PEAKIIH ¢ UCIIOJIB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPkAATh Ha KOHKPETHBIX MpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPraHWYECKHX COCTUHEHHWH OT KPaTHOCTH W THUIIA
KOBAQJICHTHOM CBS3M (OG- U TT-CBSI3H), B3AUMHOTO BIUSHUSI aTOMOB U TPYII aTOMOB B MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOYHUKH YIJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBINA Ta3, Yroib), CIOCOOBI €ro mepepaboTKH M IMPAKTUYECKOe MPUMEHEHHE
IPOAYKTOB EpepabOTKH;

Cq)OpMHpOBaHHOCTB BJIaACHUA CHCTEMOM 3HAHMH O C€CTCCTBCHHO-HAYYHbBIX MCETOAAX
IIO3HAaHUuA — Ha6J'IIO,I(eHI/II/I, HU3MCPCHHUHU, MOJICIUPOBAHUH, OKCIICPHUMCHTC (peaJ'IBHOM u
MI)ICJIGHHOM) U YMCHUA NPUMCHATD 3TH 3HAHUA,;

Cq)OpMHpOBaHHOCTB YMCHU IIPUMCHATDb OCHOBHBIC orcpanuunu MBICIIUTEIbHOM
ACATCIIBHOCTH — QaHAJIM3 W CHHTC3, CPAaBHCHHC, 0606HI€HI/IG, CHUCTCMATU3alluI0, BBISIBJICHUC
MPUIUHHO-CJICACTBCHHBIX CBsI3CH — JJI1 NU3YUYCHUA CBOICTB B€IICCTB U XUMHNYCCKHNX peaKuHﬁ;

C(i)OpMHpOBaHHOCTb YMCHI/II\/'IZ BBISBJIATH B3aNMOCBS3b XUMHUYCCKHUX 3HAHUU C TTOHATHSIMU U
MNPpEACTAaBJICHUAMU OPYTUX CCTCCTBCHHO-HAYUYHBIX TMPEAMCTOB  JJIA 0ollee  OCO3HAHHOT'O
MNOHUMAaHH CYMIHOCTH MATCPUAIBHOTO C€AUWHCTBA MUPA, UCIOJB30BATb CUCTCMHBIC 3HAHUA I10
OpFaHH‘{eCKOﬁ XUMHWHN OJI51 OOBICHECHHUS U MMPOTrHO3UPOBAHUA $IBJ'ICHI/II>1, HUMCIOIINX €CTCCTBECHHO-

Hay4HYIO [IPUPOLY;

c(OpMUPOBAHHOCTh YMEHHI: NPOBOAMTH pPacdy€Thl IO XUMHUYECKUM QopMmylaaM U
YPaBHEHMSIM XUMHUYECKUX PEeaKIHil C HCIOoJIb30BaHMEM (PU3MUYECKUX BEIHYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacuéThl MO0 HAXOXACHHUI0O XMMHUYECKON (hOpMyIbl BEllecTBa MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM: MPOTHO3UPOBAThH, AHAIIM3UPOBATh U OIICHUBATH C TO3HUITUI
IKOJIOTHYECKON O€30MacHOCTH TIOCIEACTBUS OBITOBOM ¥ TPOW3BOJCTBEHHON NEATEIBHOCTH
YeNOBEeKa, CBSI3aHHOW C MepepaOdOTKOW BEIIeCTB, HCIOJB30BAaTh MOJYYECHHbIE 3HAHUS IS
MPUHSITHUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMHUEIH;

C(I)OpMI/IpOBaHHOCTL yMeHHﬁZ CaMOCTOATCIIbHO IIJIAHUPOBATL U IMPOBOAUTH XUMHYECKHI
SKCIICPUMCHT (nonyquI/Ie H U3Yy4YCHHC CBOMCTB OpraHN4YCCKUX BCUICCTB, KAYECTBCHHBIC PCAKIINN
YIJII€BOAOPOAOB PAa3JIMYHBIX KJIACCOB W KHUCIOPOACOACPKAINIMX OPraHU4YCCKHUX BCIICCTB,
pCemICHUC OJOKCICPUMCHTAJIBHBIX 3aJa4 II0 PACHO3HABAHUIO OPraHUYCCKUX BCH.[CCTB) C



COOMIOICHNEM TIpaBWJI  0€30MAaCHOTO  OOpaimieHuss C BEHeCTBAMH W JJaOOpaTOPHBIM
o0OopynoBanuemM, (OpMyIUpOBaTh IeNIb HCCICIOBAHUSA, NMPEACTABIATh B pa3nu4yHON (opme
pe3yJbTaThl SKCIIEPUMEHTA, AaHATTM3UPOBATH U OIICHUBATh UX JIOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTH YMEHHIA:

coOII0/IaTh MpaBHUJIa HKOJOTHYECKU IIETIECOO0Pa3HOTO IMOBENEHHUS B OBITY U TPYIOBOM
JIEATEIFHOCTH B IIETSIX COXPAHEHHUS CBOETO 37I0POBBS, OKPY)KAIOIIEH HPUPOTHON Cpeabl M
JOCTHXEHUS €€ YCTOMYMBOTO pa3BUTHUS;

OCO3HaBaTh OIIACHOCTh TOKCHYECCKOI'O ,HeﬁCTBHH Ha XHBBIC OPraHU3MBI OHpe,HeJ'IéHHBIX
OpTraHU4Y€CKUX BECIICCTB, IIOHMMasA CMBICJI ITOKA3aTEIIA HHK,

AHAJIN3UPOBATDH I_ICJ'ICCOO6p33HOCTB IIPUMCHCHUA OpPraHu4YCCKuUX BCIICCTB B
MMPOMBIIIJICHHOCTH U B 6LITy C TOYKHU 3pCHUA COOTHOIICHUA PUCK-IIOJIb3a,

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIICCTBISATH IIEJICHANPABICHHBIA IMOUCK XHUMHUYECKOMN
uH(pOpMAallMK B PAa3IMYHBIX HMCTOYHWKAX (HaydyHas W ydeOHO-HAYJHAsl JHUTEepaTypa, CpeiacTBa
MaccoBoi uHGopMmanuu, WHTEepHET U [Apyrue), KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(popMalIrIo, repepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHON yueOHOU
3a/1auen.

11 KUIIACC

[lpenmerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmias W HEOpraHW4ecKas XUMHSD»
OTpPaXaroT:

c(OPMHPOBAHHOCTD MPECTABICHUN: O MAaTEpUAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
Y II0O3HABAEMOCTH SIBJICHUH IPHUPOJIBI, O MECTE M 3HAYEHUM XHMHMH B CHUCTEME €CTECTBEHHBIX
HayK U €€ posiu B 00€CIeYeHUH YCTOWYMBOIO Pa3BUTHS, B PELICHUU MPOOJIEM SKOJIOTMYECKOH,
HHEPreTUYeCKOM M NHIIEeBOW O€30MacHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  OSHEprMM, B  OOECHNEYEHUH  palMOHAILHOIO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYpbl UEJIOBEKA, a TAKKe
HKOJIOTUYECKU OOOCHOBAHHOI'O OTHOILEHHSI K CBOEMY 370POBBIO U IPHUPOIHON CPEAE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYAECT: OCHOBOIOJATAOIINE
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, HJIEKTPOHHAsE 000JI0UKa aToMa, S-
, p-, d-aTomMHBIE OpOMTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aToMa, TMOpHIu3aIus
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJICHTHAas, HWOHHAs, METaJUIMYeCcKasi, BOJOPOAHAs),
KpUCTAJUIMYECKasi PEIIETKA, XUMHUYECKas PEAKLHUs, PACTBOP, DJIEKTPOJIMTHI, HEIJIEKTPOIUTHI,
JJIEKTPOJIUTUYECKAs  AUCCOLMALUA, CTENEeHb AUCCOLMALMM, BOJOPOAHBIM  IIOKAa3aTellb,
OKHUCJIUTEJb, BOCCTAHOBUTEIb, TEIUIOBOHM 3(h(PEKT XMMHUECKON peakliuu, CKOPOCTh XUMHUYECKON
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOJUTHYECKON
aucconuanuu, nepuoaudeckui 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHMsI MacChl BEILLECTB,
3aKOH COXPaHEHUS U MPEBPALIEHUs JHEPTUM NP XUMHYECKUX PEaKLMsIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUH,
MHPOBO33PEHUYECKHNE 3HAHUsA, JIEXKAIIHE B OCHOBE INOHUMAHUS MPUYMHHOCTH U CHCTEMHOCTHU
XUMUYECKHUX SBJIICHUM; COBPEMEHHBIC IIPEACTABICHUSA O CTPOCHUM BEIECTBA HA ATOMHOM,



MOHHO-MOJIEKYJIIPHOM M HAJMOJEKYJISPHOM YpPOBHSX; IMPEACTaBICHHUS O MeXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJUHAMUUYECKMX W KHUHETHMYECKMX 3aKOHOMEPHOCTSAX HX
NpPOTEKaHUsl, O XHUMHYECKOM DPaBHOBECHUH, pacTBOpaXx U JIMCIEPCHBIX  CHUCTEMax;
dakTosornuecKrue CBEJCHUSI O CBOMCTBAX, COCTaBe, NOJYyYEHUU U OE30MacHOM HCIOJIb30BaHUU
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JN1EATEIbHOCTH YEJIOBEKa,
OOIIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO TPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpHbIC MPU3HAKK MOHATHIA, yCTAaHABIUBATD
UX B3aUMOCBA3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATUS IPU ONKMCAHUM HEOPTraHUYECKHUX
BEUICCTB U UX NPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIB30BaTh XMMHUYECKYK) CHMBOJHKY JUIsI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEaKIUi, CHUCTEMaTHYECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHanbHble HA3BAHUS OTJICIbHBIX BEILECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENIATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BUJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAasl, MOHHAsA, METajlInyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAIUINYECKOHN PEIIETKY KOHKPETHOT'O BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOWCTB BEIIECTB OT BHUIA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JOHOPHO-aKLETITOPHBIMA
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAacCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBY, XMMHUYECKHUE PEaKIMU IO PA3IUYHBIM MPU3HAKAM (YUCIY U COCTaBy pearupyromiux
BCIIECTB, TEIUIOBOMY J3(PQEKTy peakiuu, H3MEHEHHUIO CTENEHEH OKHUCIICHUS JJIEMCHTOB,
00paTUMOCTH, YYaCTHIO KaTallu3aTopa M JIPYTHE); CaMOCTOSTEIIBHO BHIOMpATh OCHOBAaHUS M
KpUTEPUU I KIacCU(PUKALUY U3Y4aeMbIX BEIIECTB U XUMHUYECKHUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHUS pacKpblBaTh CMBICH THepuoguueckoro 3akonHa JI. W.
MenpneneeBa H  JIEMOHCTPUPOBaTh €0  CUCTEMATU3UPYIOILYIO, OOBSCHUTEIbHYID U
MPOrHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTEPU30BaATh AIEKTPOHHOE CTPOEHHWE aTOMOB M MOHOB
XAMHYECKUX DJIEMEHTOB IepBoro—4eTBéproro nepuonoB Ilepuomnueckoit cucremsr JI.M.
MenneneeBa, UCIIONB3Yys MOHATUS «IHEPIETUYECKUE YPOBHU», «IHEPrE€TUUYECKUE ITOLYPOBHUY,
«s-, p-, d-aromHBIE OpOUTANM», «OCHOBHOE M BO30YXAEHHOE HSHEPreTUUYECKUE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKHX DJJIEMEHTOB U HX
COEMHEHMH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremsl [. . MenaeneeBa, BaJ€HTHbIE
BO3MOKHOCTH aTOMOB 2JIEMEHTOB HAa OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JI0UEK;

c(OpMHUPOBAHHOCTh YMEHHUMH: XapaKTepu30BaTh (OMHUCHIBaTh) OOLIME XUMHYECKHE
CBOICTBa BEIIECTB Pa3IUYHBIX KJIACCOB, MOJATBEP)KIATh CYLIECTBOBAHME I€HETHYECKOM CBA3U
MEXly HEOPraHUYECKMMH BEIIECTBAMU C TIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIHnii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTh: OKHCIHMTEIBHO-BOCCTAHOBUTEIHHBIX
peakuuii MoCpeaCTBOM COCTaBJIEHHS AJIEKTPOHHOIrO OajaHca 3TUX peakluil; peakuuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS WX IMOJHBIX M COKpPAlIEHHBIX HOHHBIX YpaBHEHWH; peakiuit



TUAPOJIN3A; PeaKIUil KOMILJIEKCOOOpa3oBaHUs (Ha MpUMEpe THIPOKCOKOMIUJIEKCOB LIMHKA U
AITIOMUHHUS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsS CKOpPOCTU
XUMHUYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMYHBIX (DAKTOPOB, a TakkKe XapakTep CMeIleHUs
XUMHYECKOI'0 PAaBHOBECHUS 110/ BIUSHUEM BHEIIHUX Bo3zaelcTBuil (mpunuun Jle latense);

C(i)OpMI/IpOBaHHOCTB YMCHUA XapaKTEPU30BaATh XUMUUCCKHUE PECAKIIMH, JICKAIIKNEC B OCHOBC
IMPOMBIIIJICHHOI'O  TTOJTYYCHHA cepH0171 KHUCJIOThI, aMMMHaKa, 06H_[I/Ie HAaYYHBIC IIPHUHIMAIIbLI
XUMHYCCKUX TIPOU3BOLCTB, H€H€C006paBHOCTB MNPUMCHCHUA HCOPTaHUYCCKUX BCIICCTB B
IMPOMBIINIJICHHOCTHU U B 6I)ITy C TOYKHU 3pC€HHUA COOTHOIICHHUA PUCK-IIOJIb3a,

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
Opupoabl — HaOMIOJeHHe, U3MEpeHHe, MOJACIUPOBAaHUE, OSKCIEPUMEHT (pealbHblil U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] NPUMEHSATb 3TU 3HAHUS IMPHU
HKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSICHEHHS XUMUYECKHX SIBJICHUU,
HMMEIOLIUX MECTO B MPUPOJE, TPAKTUUECKON EATEIIbHOCTH YEJIOBEKA U B TOBCEITHEBHOM KU3HU;

C(l)OpMPIpOBaHHOCTI) YMCHUSA BBIABJIATH B3aMMOCBA3b XUMHWYCCKUX 3HAHUH C TTOHATHUSIMHU U
MNpEACTAaBICHUAMU APYIUX CCTCCTBCHHO-HAYUYHBIX MPEAMCTOB  IJIsA 0onee 0CO3HAHHOIO
IMOHHUMAaHUs MaTCPUAJIbHOI'O €AMHCTBA MUPA,

c(OPMHPOBAHHOCTb YMEHUS IMPOBOJUTH PAcUEThI: C UCIOJIb30BAHUEM MOHATUH «MaccoBast
JI0JIs1 BELIECTBA B PACTBOPE» U «MOJIIpHAsi KOHLIEHTPALMs»; Macchl BellecTBa WK 00bEMa raza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OJHOIO U3 YYAaCTBYIOIIMX B PEAKIUU
BEILIECTB; TEIUIOBOTO (P eKTa peakuny; 3HaueHUs BOZOPOIHOTO MOKA3aTesi paCTBOPOB KUCIOT
U Ienodeil ¢ M3BECTHOM CTEMEHbI0 JUCCOIMALUU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IIPOAYKTA PEAKLMH, €CIU OJHO M3 MCXOJIHBIX BEIIECTB JAHO B BHJIE PACTBOpA C ONPEAECIEHHON
MaccoBOM Jl0JiIe pacTBOPEHHOTO BELIECTBAa WJIM JAaHO B M30BITKE (MMEET MPHUMECH); J10JIU
BBIXO/1a MPOJYKTA peakuu; 0ObEMHBIX OTHOLLIEHU ra30B;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCHEPUMEHT (IIPOBEICHUE PEeaKLUii HOHHOTO OOMEHa, MOATBEPXK/IeHNE KaUueCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIEHUE CPEbl PACTBOPOB BEIIECTB C OMOLIBIO MHIMKATOPOB,
U3YYEHHUE BIUSHUS pa3IMYHBIX (AKTOPOB Ha CKOPOCTh XMMMYECKON peaklMH, pelleHue
HKCIIEPUMEHTAIbHBIX 3a/a4 1no TeMaMm «Mertamib» U «HemeTamasl») ¢ coOmoaeHneM MpaBUil
Oe3omacHoro oOpalleHHs ¢ BelecTBaMU U J1abOpaTOpPHBIM 000pyaOBaHHEM, (OPMYIHPOBATH
LeNlb  HMCCIEOBaHUsA, MPEACTaBIATh B pa3IUYHOM (QopMe pe3ylnbTaThl OSKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUMN: COOTIOAATh MpaBUia MOJTH30BAHHUSI XUMUYECKON MOCYION U
1abopaTOpHBIM 00OpYyIOBaHUEM, OOpaIeHUsI C BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMHU
MO0 BBIMOJTHEHUIO JIA0OPATOPHBIX XHWMHUYECKHUX OIBITOB, H3KOJOTHYECKH IeJIeCO00pa3HOro
MOBEICHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IIENAX COXPAHEHHUS CBOETO 370POBbS,
OKpY’KaloIlle NPUPOAHON CpeAbl U JOCTHXKEHHS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABaTh
OTMAaCHOCTh TOKCHYECKOTO JEHCTBHSI HAa XKUBBIE OPTraHWU3MBI OINPEACIEHHBIX HEOPTaHUYECKHX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;



c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMAIllMK B PA3IMYHBIX HMCTOYHUKAX (HAydyHas U ydyeOHO-HaydHasl JUTepaTypa, CpelacTBa
MaccoBoil uHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYECKH aHATH3UPOBATH XHUMHYCCKYIO
uH(popMalrio, repepadaTbiBaTh €€ U UCI0JIb30BATh B COOTBETCTBUH C MOCTaBICHHON yueOHOMH
3a7a4ei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmenoBanue paszesioB H TeM (uudposrie)
n/n NPOrpamMMbl Beero KontpoibHeie  IIpakTHdeckne  oGpa3oBareibHble
padoTbI padoThbI pecypebl
Pa3zgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer opranumyeckoi xumuu. Teopusd
1.1 CTPOEHMSI OpraHUYecKuX coequHeHuit A. M. 8 0 0 https://lesson.edu.ru/04/10
byrneposa
Wroro no pazneny 8
Pasnen 2. YraeBonopoabt
I _
2.1 PEACIIBHBIE - yTHIEROAOPOIH MR, 5 https://lesson.edu.ru/04/10
LUKJIOAJIKAHbI
H :
2.2 CUPCASIDHBIE  YITCBOZIOPOAML:  BIIKCHEL, 14 1 https://lesson.edu.ru/04/10
aJIKa/INEHbI, aJTKUHBI
2.3 ApomaTruyeckue yriieBoJAopO ikl (ApEeHbI) 8 https://lesson.edu.ru/04/10
IT
2.4 PHPOAHBIC HETOTHMIH YIJCBOAOPOAOB HHX 4 https://lesson.edu.ru/04/10

nepepadoTka



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

2.5 ["anoreHnpou3BOIHBIE YTIIEBOAOPOAOB

Uroro no pazgeny

Paznea 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust

4

35

https://lesson.edu.ru/04/10

3.1 Crnuptsl. Oenon 11 https://lesson.edu.ru/04/10
KapOoHunbpHBIE COCTUHEHUS: albACTHIBI U
3.2 keronbl. KapOonoBbie kucnmotel. Cnoxnble 21 https://lesson.edu.ru/04/10
a¢upsl. XKupsr
3.3 VYrieBoabl 9 https://lesson.edu.ru/04/10
Hroro no pazneny 41

Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 12 https://lesson.edu.ru/04/10
Uroro no pazgeny 12
Pa3pnen S. BeicokoMoJieKy /I pHBIE COeIUHEHNSA

5.1 BricokoMONEK YIS pHBIE COEAUHEHUS 6 https://lesson.edu.ru/04/10
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 102



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3gejloB M TeM (uudpossbie)
) NPOrpamMMbl Beero Konrpoasneie  IIpakTudeckne  oGpasoBareibHble
padoThI padoThI pecypcbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aroma. llepromnueckuii 3aKoH
1.1 u Ilepuoguueckas cucreMa XUMHYECKUX 9 https://lesson.edu.ru/04/11
anemeHToB 1. 1. Menaeneena
C . M 0
12 TPOCHIHE - BEILECTRA. - AAHOTOOBPIHE 1y 1 https://lesson.edu.ru/04/11
BEIIECTB
1.3 XUMUYECKHE peakluu 19 1 3 https://lesson.edu.ru/04/11
Wroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumust
2.1 Hemeramisl 31 1 3 https://lesson.edu.ru/04/11
2.2 Meraibl 23 1 2 https://lesson.edu.ru/04/11
Wroro no pazueny 54

Pa3znena 3. XumMus U ;KM3HL



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

Mertonpsl 1O3HAHUS B XUMHHU. XUMHUSA U

3.1 9 https://lesson.edu.ru/04/11
JKU3Hb
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://lesson.edu.ru/04/11

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

Tema ypoka

IIpeamer w©  3HaYeHUWE  OPraHUYECKOM
XUMHUH, TPEJICTaBICHHE O MHOroodpasuu
OPraHUYECKUX COCTUHEHUIN

KoanuecTBo 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYeckue
padoThI

DJEeKTPOHHOE CTPOCHHE aTroMa yriepoja
(ocHOBHOE ¥ BO30YXAEHHOE COCTOSIHUS).
BasneHnTHbIe BO3MOKHOCTH aTOMa yTiepoa

XuMuyeckass CBA3b B OpPraHUYECKUX
coequHEHUsIX. MexaHu3Mbl 00pazoBaHUs
KOBaJEHTHON CBS3M, CIOCOOBI pa3pbiBa
CBs3eH

Teopus CTPOECHUS OpPraHu4eCcKuX
coenuHeHuit A. M. byrneposa

Bunpr U30MEPUU: CTPYKTypHas,
MIPOCTPAHCTBEHHAS. DNEKTPOHHBIE
3bdeKkTh B MOJEKyJaX OpraHUYeCKHX
COCIMHEHU I




[IpencraBnenne o  KiIacCUPUKAMH U
cucremarnueckas HomeHkinarypa (IUPAC)
OpPraHUYeCKUX BEIIECTB

Knaccudukanusi peakiyii B opraHu4YecKOi
XUMHUHI

CucreMmarusanus 1 0000LIEHUME 3HAHUN 1O
TEME

Koutponbnas  pabora  "Crpoenue wu
KJ1accupuKanus OpPraHUYECKUX
coenuHeHun"

10

11

12

AJKaHBI: TOMOJIOTHYECKHHA psia, oOmas
dbopMyna, HOMCHKJIATYpa H H30MEpHs,
AJIIEKTPOHHOE i MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIT

®duznyeckue MW XUMHYECKHE CBOMCTBa
aJIKaHOB

Haxoxnenne  ankaHoB B NpHUpOJE.
CriocoObl  MoONyyeHHssT U NPUMEHEHHe
QJIKaHOB

13

[{uxmoankaHsbr: oOmas dbopmyna,
HOMEHKJIATypa M HM30MEpHs, 0COOEHHOCTH
CTPOEHUS U XUMHUYECKUX CBOWCTB, CIIOCOOBI
MOJTyYeHUs U TIPUMEHEHNE




14

Pewenne pacyE€THBIX 3a1a4 Ha
ompenesieHue  MOJICKYJISIpHOH  (popMyIIbI
OPraHWYECKOTO BEIIECTBA [0 MAaCCOBBIM
JOJIIM aTOMOB 3JIEMEHTOB, BXOJAIINX B €0
coctaB. Cucremaruszamus #u 0000IIEHNE
3HAHUH I10 TEME

15

16

AJIKeHBI: TOMOJIOTHYECKHUU psi, oOrias
dopmyna, HOMEHKIATypa, SJIEKTPOHHOE W
IIPOCTPAHCTBEHHOE  CTPOEHHME  MOJIEKYIL.
CtpykTypHass U LUC-TPaHC-U30Mepus
AJIIKEHOB

dusnueckue M XUMHUYECKHE CBOMHCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa

17

18

CriocoObl  moNydyeHHssT W NPUMEHEHHE
AJIKCHOB

[Ipaktnyeckas paGora Ne 1 mo Teme
"IlomyyeHne HTWIEHA M M3YyYEHUE €TI0
CBOMCTB"

19

20

Pemenue PaCUYETHBIX 3a/1a4 Ha
OmpeNeJieHue  MOJICKYJISIpHOH  (popMyJIbI
OPraHUYEeCcKOro BENIECTBa

AJKaeHbl: COTpSKEHHBIE,
W30JIMPOBaHHBIE, KyMYJINPOBaHHBIE.
OCOOEHHOCTH 3IIEKTPOHHOTO CTPOCHHUS




21

22

XUMHUYECKUE  CBOWMCTBA  CONPSKEHHBIX
JMEHOB

CnocoObl  MoONy4YeHUs W  HPUMEHEHHE
aJIKa/INeHOB

23

24

25

AJIKMHBI: TOMOJIOTHYECKUN psif, oOuias
dopmyna, HOMEHKIATypa, SJIEKTPOHHOE WU
POCTPAHCTBEHHOE CTPOCHUE  MOJIEKY,
¢du3nveckre CBOMCTBa

XHUMHUYECKHE CBOMCTBA aJIKHHOB

KauecTBeHHEbIC pE€aKiuu Ha TpOfIHy1-O CBA3b

26

CriocoObl  TONTydyeHWsT W NPUMEHEHHE
AJIKAHOB

27

28

Pemienue 3amad: pacd€rel MO YpaBHEHUIO
XUMUYECKON pEeaKun

CI/ICTeMaTI/I3aLII/IH u O606H.I€HI/I6 3HaHUM MO
TEMC

29

30

ApeHbI: TOMOJIOTUYECKHH psia, oOrmias
dbopmysna, HOMEHKJIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE  CTPOCHUE  MOJICKYII
OcH30Jla ¥ TONyoja, WX (hU3HUYECKUE
CBOMCTBaA

XHUMHUYECKHE CBOMCTBa ApCHOB: pCaKIun




3aMCIICHUA

XUMHUYECKUE CBOMCTBAa AapEHOB: pPEaKIUu

31 IIPUCOEIUHEHHS, OKHUCJIEHHE TOMOJIOTOB
Oenzona

1 Ocobennoctu XUMUYECKUX CBOMCTB
CTUpOJIa
Pemenne pacu€THBIX 3a1a4 Ha

33 ompezieieHue  MOJEKYISIpHOU  QopMyIIbl
OpPraHUYECKOI0 BEIECTBA

34 CrnocoObl  MONy4YeHUs W  NPUMEHEHHE
apeHoB

35 I'enetnyeckas cBA3b MEXKAY pa3IMUHBIMU
KJIacCaMU YTJIEBOJOPOIOB
Pacuérer 10 ypaBHEHUSIM XUMHYECKHUX

36 peakiuii. Cucremarusanus U 000OIIeHHE
3HAHUM 110 TEME

37 [Tpuponnsrit rta3. IlomyTHble HeTIHBIC
rasbl

33 KameHHblii yronb W  MOPOAYKTHI  €rO
nepepadoTKu

39 Hedts n cmocobbl €€ mnepepaboOTKH.

[Ipumenenne NPOIYKTOB  ImepepaboTKU




40

HePTH

I'eneTnueckas CBA3b MCXKAY pa3IM4YHbIMU
KJ1acCaMu yrji€BoJO0pOJd0B

41

["anoreHOnpou3BOAHBIE  YIJIEBOJOPOJIOB:
AIIEKTPOHHOE CTPOCHUE; peakiumn
3aMellEeHus rajoreHa

42

43

JeicTBue IeJIoueH Ha
rajJoreHNpou3BoAHbIe.  B3aumopeicTBue
JIUTAIOTCHAIIKAHOB C MarHUEM M [IMHKOM

Cucremaruzanusa 1 00OOIIEHUE 3HAHUHN IO
pazneny "Yriaesogopoas”

44

45

KouTtponbHas pabota o TeMe
"VrneBonopoast"

[IpenenbHple  OAHOATOMHBIE  CIIMPTHI:
TOMOJIOTHUECKUH psn, obmas Qopmya,
CTpOEHHUE MOJIEKYJL, U30Mepusl,
HOMEHKJIaTypa, KJaccupukanus,
¢du3nyeckre CBOMCTBa

46

47

XHUMHYECKUE CBOMCTBA MpEeAEIbHBIX
OJIHOATOMHBIX CIIHPTOB

CnocoObl  MoNy4eHHs W  HPUMEHEHHE
OJTHOATOMHBIX CIIHPTOB




48

49

[Ipocteie  3¢upbl:  HOMEHKIATypa U
HU30MEpHUs, OCOOEHHOCTH (PU3UUYECKHX U
XUMHYECKHX CBOMCTB

MHOroaToMHbIE CIIUPTHI: ATUICHTIUKOIb U
TJIMIEPHUH, UX (U3UYECKUE M XHUMHUYCCKHE
CBOMCTBA

50

51

CriocoObl  TONTydyeHHsT W NPUMEHEHHE
MHOI'OaTOMHBIX CIIUPTOB

@DeHo: CTpOeHUE MOJEKYIbI, (u3NYecKue
cBoiicTBa. TOKCMYHOCTH peHOa

52

XuMuyeckue cBoicTBa (heHona

53

54

CriocoObl  TONTydyeHWsT W NPUMEHEHHE
denona

[Ipaktuueckass pabora Ne 2. Pemenue
SKCHEPUMEHTAJBHBIX ~ 3a/a4 10  TeMe
"CriupTsl U peHonb!"

55

CI/ICTeMaTI/ISaLII/IH u O606H.I€HI/IG 3HaHUM MO
TEME

56

Anpreruipl W KETOHBI:  DJIIEKTPOHHOE
CTPOCHHE KapOOHUIIbHOU TPYIIIIBI;
TOMOJIOTHUYECKHE Ppsibl, oOmas Gopmyna,
U30MEepHs U HOMEHKJIaTypa




57

58

Anpaeruapl M KETOHBI:  (hU3WUYECKHE
CBOICTBA; peaKUUH NPUCOCTUHEHUS

PCaKI_[I/II/I OKHCJICHHMSA MW  Ka4Y€CTBCHHBIC
pPE€aKknuu aJlbACTUA0B U KETOHOB

59

CrocoObl  TONMy4YeHHS  ANBJICTHIOB U
KETOHOB

60

61

OMHOOCHOBHBIE TpeNeNbHbIE KapOOHOBEIE
KUCIIOTBI, OCOOCHHOCTH CTPOCHHS HX
MOJIEKYJI

W3omepust 1 HOMEHKJIATypa KapOOHOBBIX
KHCTIOT, UX (pU3HUecKue CBOMCTBa

62

63

XHUMHYECKUE CBOMCTBA MpEAEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

OcoOenHoctu CBOMCTB MYypaBbUHOMN
KUCIOTBl.  MHoroo0Opasue  KapOOHOBBIX
KHCJIOT

64

65

OCOOEeHHOCTH CBOMCTB: HEMpPEENbHBIX U

apoMaTHYECKHUX KapOOHOBBIX,
JTMKapOOHOBBIX, TUIPOKCUKAapOOHOBBIX
KHCJIOT. [IpencraBurenu BBICILIUX

KapOOHOBBIX KUCIIOT

Ilonsatue o MMPOU3BOAHBIX Kap6OHOBLIX
KHUCJIOT




66

67

CriocoObl  MONydyeHHsT W NPUMEHEHHE
KapOOHOBBIX KUCIIOT

CnoxHble I(PHUPHI: TOMOJIOTHYESCKHHA Ps,
obmas dbopmyna, HU30MepHs u
HOMEHKJIaTypa

68

69

duznueckrne W XMMHYECKHE CBOMCTBa
3pupoB

Pemenne pacu€THbIX 3a/a4: IO ypaBHEHUIO
XUMHYECKON peakiuu, Ha ONpeesieHue
MOJIEKYJISIPHOM  (hOpMYINBI  OpraHUYECKOTro
BEIeCTBa

70

71

72

[Ipaktnueckast pabora Ne 3. Pemenue
OKCIEPUMEHTAIBHBIX  33Jad [0  TeMe
"Kap6onoBsie kuciaothl. CiioxxHble 3¢pupsr"

Kupsr: CTpOCHHE, busznueckue "
XUMHUYECKHE CBOIMCTBA (THAPOIU3)

OcobenHnoctu CBOWCTB KHUPOB,
COAEPKAIMX  OCTaTKH  HENpeaesbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOaE

73

Mpbuta Kak CcOJM  BBICHIUX KapOOHOBBIX
KHCJIOT, nX Moromee aeiicteue. Ilonstie o
CUHTETUUYCCKHX MOIOIINX CpeACTBax
(CMO)




74

75

'enernueckas CBSI3b  YIJIEBOJOPOAOB U
KHCIIOPOJICOIEPKALIUX OpPraHUYECKUX
BEIIECTB

Pacuétel 10 ypaBHEHUSAM XUMHUYECKUX
peakui

76

7

CucreMmarusanus 1 0000LIEHUME 3HAHUN 1O
TEME

OO0mass  XapakTepuUCTUKa YIJIEBOJOB

=

KJlacCU(UKalus YIrieBOJAOB (MOHO-, U- U
MTOJIMCaXapHU/IbI)

78

Monocaxapupl: (U3NYeCKUe CBOMCTBA U
HAXO0XJICHUE B MPUPOJIE

79

80

[IpumeHenue T1II0KO3bI, €€ 3HAUE€HUE B
KU3HEJEATEIIbHOCTH OpraHu3Ma

I[I/ICB.XElpI/II[BIZ caxapo3sa, MaJIbTO3a

=

JakTo3a. HaxoxaeHue B npupoac u
MMPUMCHCHHUC IHUCAXapHUI0B

81

82

83

ITonucaxapuapl: CTPOCHHE MaKpPOMOJIEKYJI,
¢usznyeckue W XUMHUYECKHE CBOMCTBA,
pUMEHEHNE

ITonsTHe 00 HCKYCCTBCHHBIX BOJIOKHaXx

Pemienne PACUCTHBIX 3aaad Ha
ONpeACIICHUC [JOJIM BbIXOJAAa HIPOAYKTa




84

pPCakru OT TCOPECTUICCKU BO3SMOKHOI'O

Cucremarusanus 1 0000IIEHME 3HAHUHA 1O
paszneinny

85

KonTponbhas paboTta o TemMe
"Kucnopoacoaepxarniue OpraHUYECKUE
coeuHeHus"

86

87

AMUHBIL: KJIaCCU(UKAIHS, CTpOCHUE
MoJleKyn, obmas dQopmyna, H30Mepus,
HOMEHKJIaTypa v (PU3HYECKHE CBOWCTBA

XyUMHUYEeCKHe CBOMCTBA aJ'II/I(l)aTI/I‘IeCKI/IX
AdMHHOB

88

&9

90

AHWINH: CTPOCHUE aHMUIIMHA, OCOOEHHOCTH
XUMHUYECKHX CBOMCTB aHMWJIMHA

CnocoObl  mony4eHHs W HPUMEHEHHE
ann(paTHIEeCKuX aMUHOB

AMUHOKHCIIOTHI: HOMEHKJIAaTypa u
U30Mepusl, ¢uznyeckue CBOIICTBA.
OtnenbHbIe MIPEACTABUTENHN -
AMUHOKHCIIOT

91

XUMHYECKHE CBOMCTBA aMHUHOKHCIOT, HX
OMOJIOTHYECKOEe 3HAaYeHWE AaMHHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 ENTHAO0B




benkn  kak  OpUpPOAHBIE  IMIOJIMMEPSI;

92
CTPYKTYpPHI O€IKOB
93 XHUMHUUYECKUE CBOIICTBA OEIKOB
A3oTcoaepkaime TFEeTEPOLIMKINYECKIE
94 coenuHeHusi.  HykieMHOBBIE  KUCIOTHI:
COCTaB, CTPOCHHUE U OMOJIOTHYECKAs POJIb
[Ipaktnueckast pabora Ne 4. Pemenue
95 SKCIEPUMCHTAIBHBIX ~ 3a7a4 [0  TeMe
"A3oTcoaepKaliue OpraHUYeCcKHUe
coenuueHus"
[Tpaktnueckass pabora Ne 5. Pemenue
96 OKCIIEPUMEHTANIBHBIX ~ 33Jad 10  TeMe
"PacniosHaBaHue OpraHUYeCcKUX
coequHeHui"
KoHntponbHas pabota o TEME
97 "A3zoTcoaeprkamye OpraHUYECKHE
coequHeHuA"
OCHOBHBIE MMOHSTHS XAUMUHU
08 BBHICOKOMOJICKYJIIDHBIX ~ COCIMHEHHH U
METO/Jbl MX CHHTE3a —IIOJUMEpPHU3aIHs U1
MOJIMKOHIEHC AL
99 [Mnactmaccel. YTunusamus U nepepadoTka

I1aCTUKa




DacTOMeEpBI: HaTypaJIbHbII

100 1
CHHTETHYECKHE KayuyKu. Pe3uHa
BonokHna: HaTypanbHbIE, HCKYCCTBEHHBIE,

101 cunretnyeckue. [lomuMepsl crnenuantbHOrO 1
Ha3HAYECHUS
[Ipaktuueckast pabora Ne 6. Pemenue

102 ADKCIEPUMEHTAIBHBIX  3aJa4y [0  TEMe 1
"Pacno3HaBaHue ImjiacTMacc U BOJIOKOH"
O060061IEHIE Hu cucTeMaru3anus

10 M3y4EHHOT O Marepuania no TEMeE 1
"BbiCOKOMONEKYISIpHBIE COETUHEHUS"

104 Wrorosas koHTpoJsibHasA paboTa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 104




11 KJIACC

n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJabHbie
padoThI

IIpakTHYeckue
padoThI

AtoMm. CocTaB aTOMHBIX fJIEP.
XUMHYeCKHi 3JICMEHT.
M3oTonsl

Crpoenue AIEKTPOHHBIX
000JI04YeK aTOMOB, KBaHTOBBIC
qucia

Knaccudukanuss XuUMHUESCKHX
anemeHTtoB (s-, p-, d-, f-
AJIEMEHTHI)

Pacnpenenenue 351eKTpOHOB 11O
ATOMHBIM OpOUTAJISIM

DNEeKTPOHHBIE KOH(UTypaIuu
aTOMOB 3JIEMEHTOB B OCHOBHOM
U BO30YK/IEHHOM COCTOSIHUH

ONEeKTPOHHbIE KOH(UTyparuu
MOHOB.
DIEeKTPOOTPULIATETLHOCTh

Ileppoguueckuii  3aKOH U
Ilepuoauueckas cucrema
XUMHYECKHX 3neMeHToB . U.
Menpeneena, CBSI3b C
COBPEMEHHOM TEOpUEn
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH  M3MEHEHMUS
CBOMCTB XUMHYECKUX
DIIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX U CIIOKHBIX BEILECTB
10 TPYIIaM U epuogam

Cucremarusamnus 1 0000IIeHNE
3HAHUU II0 TEME




10

Bunsl  xuMudeckoi — CBSI3H.
MexaHu3Mbl obOpazoBaHUs
KOBAJICHTHOM CBSI3U.
Bonopoanas CBS3b.
MexMOoNeKyIapHbIe
B3aUMOJICHCTBHUS

11

12

BanenTHocTs W BaJICHTHBIC
BO3MOXKHOCTH aToMoB. CBS3b
AJIEKTPOHHOMN CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM
CTPOEHUEM

[IpencraBnenus 0
KOMIIJICKCHBIX COCINMHCHUAX
COCTaB M HOMEHKJIaTypa

13

14

BemecrBa MOJIEKYISApHOTO U
HEMOJIEKYJIIPDHOIO  CTPOEHHMSL.
Tumnst KPHCTAIIIMYECKUX
PELLIETOK U CBOMCTBA BELIECTB

[Tonstue 0 JUCTIEPCHBIX
cucremax. IlIpencraBinenue o
KOJUIOUTHBIX PacTBOpPAx

15

Hctunubie PacTBOPHI:
HACBHIICHHBIC u
HEHACBILLICHHBIE,
PacTBOPUMOCTb.
Kpucrannoruapatsl

16

Crnioco0sl BBIpAYKEHUS
KOHIICHTPAIlUN PaCTBOPOB

17

Pemenne 3aja4 C
HCIIOJb30BAHUEM MOHATHH
"MaccoBas IOJs
PacTBOPEHHOTO BeniecTsa’,
"MoJsipHasi KOHUEHTpaus'"

18

19

Knaccudukamms u
HOMEHKJIaTypa
HEOPTaHNYCCKUX BCIICCTB

Cucremarusanus 1 0000IIeHnE
3HAHHUHU II0 TEME




20

21

KonTtponpHast paboTa o temam
"Ctpoenue aToMma.
[Tepuoanueckuit 3aK0H u
[Tepuoanueckast cucrema
XuMu4Yeckux sjemeHtoB J[. U.
Menneneena", "CtpoeHue
BEIIIECTBA. MHuoroo6pasue
BelecT"

Knaccupukanuss XUMUYIECKHX
peakuuii B HEOPTraHUYECKOW U
OpPraHMYeCcKOW XHUMHUHU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB;
3aKOH COXpaHEHUs u
MpPEBpAIICHUS] DHEPTUU  TIPH
XUMUYECKUX PEaKIUIX

22

23

TemoBble 3¢ heKxThI
XAMHYECKHUX peaKuuii.
TepMoxuMuyecKue ypaBHEHUS

Brprunciienuss 1o ypaBHEHUSAM
XUMHYECKHUX peakumii u
TEPMOXUMHYECKUM
YpaBHEHUSIM

24

CkopocTh XUMHUYECKOM
peakiuu, €€ 3aBUCHUMOCTH OT
pa3nnuHbIX dakTopoB. Karamus
U KaTalu3aTopbl

25

['OMOTeHHBIE U TEeTEPOTCHHBIC
peaxiuu

26

27

[IpakTuueckas padora Ne 1 mo
TeMe "BausHuEe pa3nMuYHBIX
¢dakxTopoB Ha CKOpPOCTb
XUMUYECKOU peakuun"”

OObparuMble U HeoOpaTHMBbIe
pEaKINu. XUMHUYECKOE
paBHOBecHe

28

[TpakTnueckast padora Ne 2 no
TeMe "BnusHHe pa3nu4HBIX
(dakTOpOoB  Ha  TOJOXKEHUE




XUMHYECKOT0 paBHOBecUA"

29

DIIEKTPOTUTHIECKAs
mucconmanusg. CHIbHBIE |
cnabplie 37eKTpoauThl. CTereHb
JIUCCOLHAIIN

30

31

HoHHOEe mnpousBenacHUE BOJBIL.
Cpena BOAHBIX  PacTBOPOB.
Bonoponnsiii nokaszarens (pH)
pacTBopa

I'maponusz  comeit.  Peakuuw,
MPOTEKAIoNMe B  pacTBOpax
3JICKTPOJIUTOB

32

33

[IpakTuueckast pabora Ne 3 1o
TeMe "XHUMUYECKUE pEaklUu B
pacTBopax 3JIeKTPOJIUTOB"

OKHUCIMTEIIHEHO-
BOCCTAHOBHUTEIbHBIC PEAKIIHH.
Baxueiime OKHCIUTEIN H
BOCCTAHOBUTEH

34

35

36

Meron 3JIEKTPOHHOTO
(371EKTOHHO-MOHHOT0) OanaHca

SHCKTp OJIN3 pacTBOpPOB n
paciijiaBOB BCUICCTB

Pemenne 3agau PA3JINIHBIX
THUIIOB

37

38

Pemienne 3amau  pa3nuyHBIX
THUIIOB

Cucremarusanus 1 0000IIeHNE
3HaHUN 10 TeMe "XuMHYEeCKUe
peakuun"

39

KonTtponpHas paborta mo teme
"Xumuyeckue peakuu'

40

[Tonoxxeane  HeMeTaaIoB B
ITepnonnueckoi CcHUCTEME
XuMU4YecKkux sjiemeHtoB J[. U.
MengeneeBa U 0OCOOEHHOCTH




41

CTpOGHI/IH ux aTOMOB.
dusnyeckue CBOMCTBa
HEMETAJUIOB

AunoTponiusi HeMeTalsioB (Ha
npuMepe  KUCIOpoja,  Cephl,
docdopa u yriaepona)

42

43

Bonopoax: IIOJIy4ECHHUE,
¢usuueckue U XUMHUYECKHUE
cBoiicTBa. ['mapuasl

'ajmoreHpl:  HaxOXKICHHE B
MIPUPOJIE, CIIOCOOBI TOTYyUCHHUSI,
bu3MYecKue W XUMHUYECKHE
CBOMCTBaA

44

45

46

l'anorenoBonopoAabI.
Baxwuerimme
KHCIIOPOJCOAEepHKAIINE
COEIMHEHUS TAJIOT€HOB

JlaGopaTopHbie u
MPOMBILUICHHbBIE CHoco0bI
IIOJIy4EeHUS TaJIOr€HOB.
[IppuMeHeHne rajoreHoB M HX
COCTMHEHU N

[Tpaktuyeckas pabGotra Ne 4.
Pemenne skcnepuMeHTaNbHBIX
3aga4 no teMe "["anoreHsr"

47

48

Kucnopon: mabopatopHsie u
IPOMBIIITIEHHbIE CHOCOObI
nojiyueHusi, (Qusmueckue U
XUMHUYecKkue cBoiicTBa. O30H.
[IppumeHnenne  kucinopoma H
030Ha

OKCI/I,Z[BI " IEPOKCUIBL

49

Pemenne 3agau PAa3JIMIHBIX
THUIIOB

50

Cepa: HaxOXJE€HHE B MIPUPOJIE,
CIocoObl MOJTy4eHus,
¢usnueckue U XUMHUYECKHUE




CBOMCTBA

51

52

CepoBoaopon, cyiabhubl

Kucnopozaconepxarmiue
COC/IMHECHHUS CepBHI.
Oco0OeHHOCTH CBOMCTB CEpHOM
KHCJIOTHI

53

[Ipaktuyeckas pabora Ne 5.
Pemenne skcrnepuMEHTATBHBIX
3agau o teme "Cepa u €€
coenuHeHus"

54

55

A30T: HaXxOXJIeHUE B MIPUPOJIE,
CHoco0bI HOJTy4EeHUS,
dusnYecKue W  XUMHUYCCKHE
CBOMCTBAa. AMMHAK, HUTPH/IbI

Kucnopoaconepxaniue
COeIMHEHHS asorTa.
OCco0EHHOCTH CBOMCTB a30THOM
KHUCJIOTHI

56

57

[Ipumenenne asora u  ero

COCMHECHUM. A3oTHBIE
yao0peHust
Docdop: HaXOXJEeHHE B

HpUpOie, COCOOBI MOTYyYSHHUS,
¢usnueckue U XUMHUYECKUE
cBoiicTBa. Pochuast u Gochun

58

59

Oxcuppl ¢dochopa,
dbocdopcoaepkaiue KUCIOTHI.
Comu ¢hochopHOH KHCITOTHI

[Tpumenenue ¢docdopa u ero
COEIMHEHU. docdopHble
ynoopeHus

60

61

[Ipaktuyeckas pabGora Ne 6.
Pemrenne skcrepuMeHTaIBHBIX
3amay o Teme "A30T u dochop
1 UX COeTUHEHUS"

Yraepon: HAaXO0XJEHUE B
pUpoJeE, aJJIOTPOIIHbIE




62

Monudukanuu;, (GuMdecKkue u
XUMHYECKHE CBOMCTBA,
IPUMEHEHHUE

Okcun  yrimepoma(Il), oxcung
yraepona(lV), yTOJbHas
KHCJIOTA U €€ COIU

63

64

Pemwienne 3amauy  pa3nuyHbIX
TUIIOB

Kpemuuii: HaxXO0KICHHUE B
MIPUPOJIE, CIIOCOOBI TOTYyYCHHUSI,
bu3MYecKue W XUMHUYECKHE
CBOMCTBaA

65

66

Oxkcup kpemuus(1V),
KpeMHHEBas KHUCIIOTA,
CHITUKATBI

[IpumeHeHre KpeMHHS U €ro
coequHenuii. CTeklio, €ro
MOJTyuYeHUE, BUJIbI CTEKIIa

67

Pemienne 3amady  pa3nuyHBIX
TUIIOB

68

69

Cucremarusamnus 1 0000IIeHNE
3gaHui o reMe "Hemeraier"

Kontponbnas pabota mo Teme
"HemeTamas!"

70

71

Ananuz pe3yJabTaToB
KOHTPOJIbHOU paboThl,
KOPPEKIIUS OIIMO0K

[Tonoxenue METAJIOB B

Ilepuonnueckoi cHucTeMe
XUMHYECKHUX JJIEMEHTOB.
OcobenHoctu CTpOEHUS
AIIEKTPOHHBIX oboJouex

aTOMOB MECTaJIJIOB

72

O6mme Qusnueckne CBOWCTBA
METAJIIOB. [Tpumenenne
METAJIJIOB B OBITY M TEXHUKE




CmiaBel MetauioB. Kopposust

73
METaJIJIOB

74 Pemenne 3amau  pa3nMyYHBIX
TUIIOB
DNEKTPOXUMHUUECKUN pan

75 HaIpsHKEHUN METAJLIIOB.
OO6mme cnocoObl TOTYYECHUs
METAJIJIOB
Ob6mas XapaKTepUCTUKA
METAJIJIOB [IA-rpynmsl
ITepuoanueckoit CUCTEMEI
XUMHYECKHUX AJIEMEHTOB.

76 Harpuii n xanuit: nosnydeHue,
¢usnueckue ©  XUMHUYECKHE
CBONCTBA, [IPUMECHEHHUE
IOPOCTBIX  BEIIECTB U  MX
COCIMHEHUN
OO6wuas XapaKTepUCTHKA
METAJLJIOB [TA-rpynmnst
Ilepronnueckon CHUCTEMBI
XUMHUYECKHUX AJIEMEHTOB.

77 Marnuni " KaJIbIIUH:
nojgy4yeHue, (Qu3NYeckue u
XUMHUYECKHE CBOIICTBa,
IIPUMEHEHUE IPOCTBIX BELIECTB
U UX COeTUHEHUN

78 JKéctkocTh BOJIBI U CIIOCOOBI €€
yCTpaHEHUs
ATIOMUHUI: IIOJIy4EeHHE,

79 buznUeckue W XUMHUYECKHE
CBOICTBa, IPUMEHEHHE
AmdoTepHbIe CBOWMCTBA OKCUIA

20 U TUOPOKCHUIA  aJIOMUHUSA,
TUAPOKCOKOMILIEKCHI
AITIOMUHUS, UX TIPUMEHEHUE

81 Pemienne 3amad  pa3nuuHBIX
TUIIOB

82

[TpakTnueckast pabora Ne 7.




83

84

Pemienne skcniepMMEHTAIBHBIX
3aa4 0o TeMe '"Metaibl
rJaBHBIX oArpynm"

Ob6wmas XapaKTepUCTHKA
METaJUIOB MOOOYHBIX MOArPYIII
(b-rpynn) Ilepuonnueckoit
CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB

duznyeckue W XUMHUYECKHE
CBOMCTBaA XpoMa n €ro
COCHHHGHHﬁ, X IPUMEHCHUC

85

86

Baxxueiiniue COCTUHEHUS
Maprasua. Ilepmanranar
Kajaus, €ro OKHUCIUTEIIbHEIC
CBOMCTBaA

dusnyeckue U XUMHYECKHE
CBOlicTBA JKejle3a U €ro
coenuHenuil. Ilomyuenue wu
MIPUMEHEHHUE CIIJIaBOB XKee3a

87

88

duznueckrue U XUMHUYECKHUE
CBOWCTBA MeIn u eé
COCMHEHUH, UX IPUMEHECHHUE

duznyeckue MW XHUMHYECKHUE
CBOMCTBaA OUHKa u €ro
COCHHHCHHﬁ, HUX TPHUMCHCHUC.
FHHpOKCOKOMHHCKCLI IIWMHKa

89

90

[TpakTnueckast pabora Ne 8.
Pemenne skcriepuMeHTATBHBIX
3aad 1o TeMme "MeTaiuisl
n0OOYHBIX OArpymn"

Pemenne 3agau PAa3JINIHBIX
THUIIOB

91

92

O0001EeHre U cucTeMaTu3alus
U3y4EeHHOT0  MaTepHaga 110
Tteme "Metamier"

Kontponbhast paGorta mo teme
"Meramib!"




Amnanuz pe3yJIbTaToB

93 KOHTPOJIbHOU paboTHI, 1
KOPPEKIIHS OIIMOO0K
Ponp xummm B oOecrneueHuun
YCTOMYHUBOTO pa3BUTHUSA

94 yejgoBeuecTBa. llousatue o 1
HAyYHBIX METOIaxX
HCCIIEIOBAHUS BEIIECTB
Hayunsie MIPUHIIUATIBI
OpraHu3aIu XUMHUYECKOT'O
IIPOXU3BOJICTBA.

95 P 1
[TpombliIeHHBIC CIIOCOOBI
MOJTyYCHUS BAYKHEUIIINX
BEILIECTB
XUMHYECKOE 3arpsi3HEHUE

96 OKpY>KaIoIlle Cpenbl H  €ro 1
[IOCJIEACTBUS

97 XuMHS W 3I0pOBbE YEIIOBEKa. |
JlekapcTBeHHBIC CpPEICTBA
Xumusa nuny. Ponb xumuu B

98 o0ecrieueHun [MUILIEBOH 1
0€30I1aCHOCTH
KocmeTnueckue u

99 napQroMepHbIe CpencTBa. 1
briToBas xumusa
Xumust B CTPOUTENHCTBE.

100 Baxneiimme crpouTenbHbIE U 1
KOHCTPYKIITMOHHBIC MaTePUAITBI
XUMHSA B CEILCKOM XO3SHCTBE.

101 Oprannyeckue 1 MUHEpAJIbHbBIE 1
ynoOpeHus

102 Cucremaruzanus 1 0000IIEHIE 1
3HAHHUHU II0 TEME

OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

e Xumus, 10 xmacc/ Tabpuenssa O.C., OctpoymoB WN.I'., CrnagxoB C.A., AKIHOHEpHOE
0011eCTBO «3marenbcTBO «[IpocBemenue»
o Xumus, 11 xmace/ Tabpuensa O.C., Octpoymo WN.I'., CnaaxoB C.A., JIéBkun A.H.,

AknmonepHoe obmectBo «M3naTenbcTBO «IIpocBemieHue»

METOIUYECKHUE MATEPHUAJIBI VI YYUTEJIA

http://school-collection.edu.ru/catalog/rubr/016e0000-0000-fadf-80a3-80ef82b62bcf/118850/?

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/?
https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/11

interface=catalog class[]=53 class[]=54 subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd 13-

0800200c9c11/?interface=catalog class[]=53 class[]=54 subject=31



