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MNOACHUTEJIBbHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHMI K pe3yiabTaTaM OCBOCHHMS (QenepalibHON  00pa3oBaTeabHOU
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBiaeHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHoro mpenMera «XuMHs» B 00pa3oBareNbHbIX opranusauusx Poccuiickoit ®enepanumy,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIIyOJIEHHOTO W3YYEHHUs 3aHMMAeT BAXKHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro oOpa3zoBanHusi ywamuxcsi 10-11 kmaccoB. W3yuenuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00pa30BaTENFHYI0O M OOMIEKYIBTYPHYIO HMOJATOTOBKY BBIMTYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K ObICTPO MEHSIOLIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B mnporpaMme mo XMMUM Ha3zHaueHHE NpeaMeTa «XHMHUS» TOIY4aeT IOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJArOTOBKH BBIMTYCKHUKOB. CBHUIETENbCTBOM TOMY SIBIISIIOTCSL CIIEAYIOLIME BBINOIHIEMBbIE
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

e HMH(OPMAIMOHHO-METOANYECKAs, peau3alus KOTOpod oOecreyrBaeT IOJydeHHe
NpEeICTaBICHUs O IIeNAX, COJEepKAaHUHU, OOIel cTpaTeruu OOydeHUs, BOCHUTAHUSA U
pa3BUTHSI O0YYAIOLIUXCS CPECTBAMHU MPEIMETA, U3Yy4aeMOro B paMKax KOHKPETHOTO
npoduns;

e  OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ IpelycMaTpuBaeT  OIpejeeHHeE:
OPUHIUIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MarepHuaia, KOJUYECTBEHHBIX M KAuyeCTBEHHBIX €ro XapaKTepPHUCTHK; IOAXOJO0B K
(GhOPMHUPOBAHUIO COJIEPKATEIHHOM OCHOBBI KOHTPOJISI U OIEHKH 00pa3oBaTeIbHBIX
JOCTHXKEHUI oOydarolmuxcsi B paMKaX HMTOrOBOM arrecTaliuu B (QopMe €IUHOIo
roCy/1apCTBEHHOIO YK3aMEHA 10 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3YUYEHUS! XUMHH:

e YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE COACpKAHKE, 00s3aTeIbHOE JIIsl U3yUEHUS
B paMKax OTAENbHBIX  MOpodumiel, NpeaycMaTpUBaeT  pacOpelelieHHe U
CTPYKTYPUPOBAaHHUE €ro IO KJIAccaM, OCHOBHBIM COZAEP)KaTEIbHBIM JIMHUSAM/paz/iesamMm
Kypca;

e J1aéT MpUMEPHOE pachpe/esieHne y4eOHOTO BpeMEHHU, pEeKOMEHAYEMOTO ISl U3YYEeHHUS
OTJIEIbHBIX TEM;

e IpelaraeT MNPUMEPHYIO IOCIEAOBATEIbHOCTh HM3y4YeHHs Y4eOHOro marepuana c
y4€TOM JIOTUKH IOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIPEIMETHBIX CBSI3CH;

e JaéT METOAMYECKYI0 HHTEpIpeTalMio Lelell M 3a7ad M3ydyeHus IMpeaMeTa Ha
yrayOin€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHETO
o0rmiero oOpa3oBaHus, COJACPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX pEe3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEIHEro odmero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JIEHCTBUN 0Oydaromerocss IO OCBOEHHUIO COJAEp)KaHUS
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIGHHOM MPOrpaMMOM 1O XUMHUHM  00s3aTeNbHOM  (MHBapHUaHTHOI)
COCTABJISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH ToNokeHUsIMH PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
HA pealn3alHio TMPEEMCTBEHHOCTH C TMOCIHEAYIOUIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOieHne TEOPEeTUYECKOM W TMPaKTUYeCKOW TMOATOTOBKM OOYYarOIIMXCs, BbIOpaBIIMX
onpeAenéHHbli MPoQuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii ®I'OC COO K IUTAHUPYEMBIM pe3yJbTaTaM OCBOCHUs (hereparbHOU
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIero OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XHUMHUSD)
OPUEHTHPOBAHO TaKXe Ha PEeIICHUE 3a/1a4 BOCIIMTAHUS U COLIMATIBHOIO Pa3BUTUS 00yJaroIuXcs,
Ha (OPMUPOBAHNE Yy HUX OOIIEUHTEUIEKTYAIbHBIX YMEHUM, YMEHUH pallMOHAN3alUN y4eOHOT O
Tpyna W  O00OOMEHHBIX CIMOCOOOB  ACSATENHHOCTH, WMEIOIMUX  MEXKIUCIUILUIMHAPHBIH,
HaJMIPEIMETHBIN XapakTep.

CocTaBisiomuMu npeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBISIOTCS
yrayonéHubie Kypcehl — «Oprannueckas xumus» u «OOIas U HeopraHuyeckas xumus». [lpu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHoBy copepkanusi KypcoB «Opranudeckass xumusi» u «OOmas u HeopraHudeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUH, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3y4€HHUsS INpEeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OoJbIIMH  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEJIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMs PEaKLMH, pacCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEJICTABICHUSIX O CTPOSHUH aTOMa. XUMUYECKas CBA3b OOBACHSETCS C
TOYKU 3pEHHs] PHEPreTHUECKUX HM3MEHEHHH mpu e€ o0pa3oBaHMM M pa3pyLICHUH, a TAKKE C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peaKIUil JOMOJIHAETCS
dbopMUpOBaHHEM IMPEACTABICHUI 00 ANEKTPOXUMUYECKUX MPOLEccaxX U 3JIEKTPOIU3E PACIIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKIMOHHOU
CIOCOOHOCTH COCMHEHUH ynenseTcss oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuii.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYpCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy M
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHUM MpeAMeTa JJs KIACCOB XHMMHUKO-(DPU3MUeCKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XMMHUH M B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsT TEOpUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJICKTPOIH3a, IPEACTABICHUS O CTPOSCHUH BEIIECTB U JIPYTOE.

B 10 ke Bpems B coiep)KaHUM IpeaMeTa sl KIIACCOB XUMHUKO-OMOIOTUYECKOTO IPOHIIs
00BN yAeTbHBIN Bec OyaeT UMEeTh OpraHhuyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCTh Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOW BXOIST, K MPUMEPY, TaKHe CTPYKTypHBIC
KOMITOHEHTBI, KaK JIMIHbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCJIOTHI U apyrue. [Ipu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3y4EHUs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHMUSI, TUIIICBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUW U3y4YeHUe MpeaMeTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C Y4EOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MpeIMeTHBIX o0nactel «EcTecTBEeHHO-HAYUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMaTHKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu u3yuyenun ydeOHOro mnpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmiero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3agadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcs (OPMHUPOBAaHHE OCHOB HAyKM XHUMHH KakK OO0JIacTH
COBPEMEHHOTO €CTECTBO3HAHUSA, IPAKTUYECKON JEATEIbHOCTH YEJIOBE€KAa W OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa npernoaraeT peaan3aluio Takux 1enei, Kakx:

e (QopmupoBaHUE MPEICTABICHUN: O MaTEepUAIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y M03HABAEMOCTH SIBJIEHUI MPUPOJIbI, O MECTE XUMUH B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaylell poiau B 00ecreyeHNH YCTOMYMBOIO Pa3BUTHS UEIOBEUYECTBA: B PELICHUU
npo0JieM HSKOJIOTMYECKOM, SHEPreTHYecKod W MHUIIEBOM OE30MacHOCTH, B Pa3BUTUHU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpHAlOB, HOBBIX HCTOYHUKOB DSHEpPrUHU, B
o0ecrieyeHnn panoHaIbHOIO MPUPOJONOIB30BaAHMS, B (dhopMupoBaHUH
MHUPOBO33PEHUS U 00IIEH KyJIbTypbl YEJIOBEKA, a TAKXKe IKOJIOTMYECKH 0O0CHOBAHHOTO
OTHOUIEHUSI K CBOEMY 3/10POBbIO U MPUPOJHOM CpEIE;

e OCBOCHHME CHCTEMbl 3HAaHUH, JEXKalUMX B OCHOBE XUMHYECKOHW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOpUN XHMMHHU, COBPEMEHHBIX IPEACTAaBICHUII O CTPOCHMM BEUIeCTBa Ha Pa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaxX, 00 00X
HAyYHBIX MPUHLUIIAX XUMUYECKOTO TPOU3BOJICTBA;

e (¢opMHupOBaHHE Yy OOYyYaOIMMXCS OCO3HAHHOTO TIOHMMaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHUMHYECKHX 3HAHWHM JUisi OOBSCHEHHWS KIIOYEBBIX HACH U mpobiem
COBPEMEHHOW XWUMUU, Al OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPUPOAY; TPAMOTHOIO pelleHHs] MpoOieM, CBA3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOMN IEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MEepepadoTKOH
BEIIIECTB;

yriayOieHue NpeACTaBICHUM O Hay4YHBIX METOJax II03HaHUS, HEOOXOIUMBIX s
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XMMUYECKUX
ABJICHUM, MMEKIUX MECTO B IPUPOAE, B IPAKTUYECKOW JCATEIBHOCTH U
MOBCE/IHEBHOM JKHU3HH.

B nnane pcainrsanun IE€PBOOYCPECAHBIX BOCIIMTATCIIBHBIX W Pa3BHUBAOIINUX (bYHKHHﬁ

LIEJIOCTHOW CUCTEMBI CPEJHEro O0IIero oOpa3oBaHUS IPU U3YYEHUHU IpeaMmeTa «XUMHUs» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT TaKHE LENU U 3a/1a4H, KaK:

BOCIIUTAaHHE YOEKIEHHOCTH B II03HABACMOCTH SBJICHUN NPUPOIBI, YBKEHHS K
npoIecCy TBOpYECTBA B 0O0JACTH TEOPETUYCCKHX M TPUKIIAIHBIX HMCCICOBAaHUN B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAYKH;

pa3BUTHE MOTUBAIMK K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICYEIIOBEUECKUX IICHHOCTEH;

PasBUTHUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CrocoOHOCTEH 00yJarommxcsi, GOpMUpPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIICHUS K
caMoOOpa30BaHUIO W HENPEPHIBHOMY OOpa30BaHUIO Kak YCJIOBUIO YCIICHITHOMN
npohecCHOHANBFHOM U OOIIECTBEHHOW MEATENBHOCTH, OTBETCTBEHHOTO OTHOILICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTHU B 3JJ0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB Pa3yMHOr0 TPHUPOAOIOJIB30BAHUS, pPa3BUTHE
DKOJIOTMYECKON  KyIbTypbl, NPUOOpPETEeHHE  ONbITa  OOIIECTBEHHO-TIONE3HOU
HKOJIOTMYECKOH J1eATETHbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, coctaBisieT 204 dacoB: B 10 kmacce — 102 gaca (3 4gaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

1. COAEP) KAHUE OBYYEHMUSA

10 KJTACC (102 gaca)

OPI'AHUYECKASA XUMUSA

Teopernueckne 0OCHOBbI OPTraHMYECKOH XUMMH.

[lpenmer W 3HaYeHME OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOro0Opa3uu
OpPraHUYECKUX COeIMHEHUH.

DONEeKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BaneHTHBIE BO3MOXKHOCTH aToMa yriepojia. XUMHUYECKasi CBSI3b B OPTaHHMYECKUX COCAHMHEHUSX.
Tunbsl TMOpUAM3aIMKA aTOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM

cBsi3U (OOMEHHBIN M JIOHOPHO-AaKIENITOPHBIN). THIBI MepeKpbIBaHUs aTOMHBIX OpOUTaJeH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3€H B MOJICKYJIax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajgukale, Hykieodue u anekTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABIEHUSI O CTPYKTYPE MOJIEKYJ. 3HAUEHNUE TEOPUU CTPOEHUSI OPraHUUECKUX COEIMHEHUM.
Monekynspueie U cTpyKTypHble (opmyibl. CTpykTypHble (OpMysbl pa3lIWYHBIX BHJIOB:



pa3BEpHyTas, COKpall€HHas, cKeineTHas. M3omepusa. Buasl wH30MepuHM: CTpYKTypHasd,
IPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EKThl B MONEKYIax OpPraHUYeCKHX COCIUHEHUN
(MHIIyKTUBHBIA U ME30MEPHBIH 3D PeKThI).

[IpencraBienue o kinaccupukauy opranudeckux BemecTs. [IoHsTre o GyHKINOHATBHON
rpynne. I'omonorus. I'omonornueckue panel. Cucremarnueckas HOMEHKIIATypa OPraHUYeCKUX
coequnenuii (IUPAC) u TpuBuanbHble Ha3BaHHUS OTJCIIBHBIX MPEICTABUTEICH.

OcobenHoctn W Kimaccu(uKanus — OpraHMYecKux  peakuumid.  OKUCITUTENhHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPALLCHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaT€pUaJlaMU Ha UX OCHOBE, OIBITHI 10 IPEBPAIICHUIO
OpraHMYeCKHUX BEIIECTB TpU HarpeBaHuu (IUIaBieHUE, OOyIJIMBaHWE W  TOPEHHE),
KOHCTPYMPOBaHHUE MOJEIIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

YriieBogopoasl.

Anxkanpl. ['omonormueckuil psin amkaHoB, oOmas (GopMyna, HOMEHKIATypa U M30MEPHSL.
DJIEeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOINEKYJ alKaHOB, SP-THOPHMAM3AIMS ATOMHBIX
opburanei yriepoaa, 6-cBa3b. GU3NMUECKUE CBOICTBA AJIKAHOB.

XVMMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEIICHUs, N30MEPU3ALUH, JETHIPUPOBaHUS,
LIUKIU3alluy, MHpOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MexaHU3Me peakUuil
PaAMKAIbHOIO 3aMEIICHHUS.

Haxoxxnenue B npupoje. CrocoObl OTy4eHUs U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U u3omepus. OCOOEHHOCTH CTPOCHHUS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKkaHoB. CriocoObl MONTy4YeHNs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. 'oMonoruueckuit psiji ankeHoB, oomas Gopmyna, HOMEHKIATypa. DJIEKTPOHHOE
W TPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKeHOB, SP>-THOpHIM3alUs aTOMHBIX OpOuTaseil
yriaepoaa, o- u n-cBsizu. CTpyKTypHas U reoMerpuieckas (Luc-tpaHc-) nzomepus. Ousnueckue
CBOMCTBAa QJIKEHOB. XHUMHWYECKHE CBOMCTBA: DPEAKUHMHM IPUCOCIAWHEHUS, 3aMELICHUS B O~
IIOJIO)KEHUE TIPU JBOMHOM CBS3M, NOJMMEpH3alMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KagecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIOCOOB! MOTYUYEHHUS U IPUMEHEHHE AIKEHOB.

Ankamuensl.  Knaccudukammss — ankaaueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kkymyaupoganuvie). (OCOOEHHOCTH  AJIEKTPOHHOTO CTPOCHHS M XMUMHUYECKUX  CBOMCTB
conpsikEHHBIX nueHoB, 1,2- u 1,4-npucoenunenue. llonmumepusanus conpsKEHHBIX JMEHOB.
CriocoObI nostyyeHus 1 IPUMEHEHUE alTKaJHeHOB.

Ankunbl. ['oMomornueckuii psi amTkuHOB, oOmias GopmMyiia, HOMEHKIATypa U U30MEpHS.
DONEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKHMHOB, SP-THOpMAM3AIUS aTOMHBIX
opburaneit yriepoga. Puznyeckue CBOWCTBA AJIKMHOB. XHMHUYECKHE CBOWCTBA: pPEaKLUU
IIPUCOEANHEHNS, TUMEPU3allui U TPUMEpPHU3aluu, OKUCIEHHs. KUCIOTHRIE CBOMCTBA aJIKUHOB,
MMEIOLINX KOHIEBYIO TPOMHYIO CBs3b. KauecTBEeHHBIE peakIM Ha TPOilHYIO0 cBA3b. CIOCOObI
MOJIyYEHUs U IPUMEHEHHUE alIKUHOB.

Apomaruueckue yriaeBoaopo/s! (apeHsl). 'oMomornueckuit psit apeHoB, ooias popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OCH307Ia.
®dusnyeckue CBOMCTBA apeHOB. XHMMHUYECKHE CBOMCTBA OCH30JIa W €ro TOMOJIOTOB: PEAKIIUU
3aMeIleHus] B OEH30JIbHOM KOJIBLIE U YIJICBOJOPOJHOM pajJMKaje, pPeakLUu MPHCOEIUHEHHUS,
OKHCIIEHHE ToMoJIoroB Oen3omna. Ilpeacrasienue 06 opueHTHPYIOLIEM NEHCTBUU 3aMecTUTeNeiH
B OCH30JILHOM KOJIbLIE Ha MPUMEpE AJIKWIBHBIX PaJUKaJOB, KapOOKCUIBHOHM, I'MJIPOKCUIBHOM,
aMMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHYECKHUX CBOMCTB CTHPOJIA.



[Tonmumepuszamuss  ctupona. CrnocoObl  MOMy4YeHHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOIOB.

[Mpuponusrii ra3. [lonyrasie HedTsHBIE Ta3bl. HedTs u e€ mpoucxoxaenue. KameHHbIH
yrojib U OPOAYKTHI ero mnepepadorku. CrocoObl mepepaboTku He(PTU: MEeperoHka, KPEeKHHT
(TepMHUYECKHH, KaTaTUTUUYCCKU), pUGOpMHUHT, muponn3. [IpoaykTel mepepaboTku HedTH, UX
MPUMEHEHUE B IPOMBIIIIICHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIIIEBOJOPOI0B. Peakiuu 3amemnieHus
rajloreHa Ha THAPOKCOTPYIIY, HHUTPOTPYIIly, LHUAHOTPYIIy, amuHorpymmy. JleiicTtBue Ha
rajoreHNpoOn3BOIHBIE BOJHOIO H  CIHUPTOBOrO pacTtBopa IWIEnoud. BsaumoperncrBue
JUTaJOT€HAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHM4ecKUX COEAUHEHMSIX.
Hcnonp30BaHre TallOTEHIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl W3Y4YEHMs] BEIIECTB M MX IPEBpAlllCHUN: H3YydeHHE
(¢u3nyecKuXx  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTb),  KAYECTBEHHBIX  PEAKIIMii
YIJIEBOIOPOAOB Pa3IMYHBIX KJAccoB (oOeclBeunBaHWE OPOMHOM WJIM HMOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHJIeHa C aMMHAuyHbIM pPAacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHApYXXCHHE YyIriIepoja W BOJOPOJA B OPraHMYECKUX BEIICCTBAX,
NOJydeHUE AITHJICHA M W3YYEHHE €ro CBOMCTB, O3HAaKOMIIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ oOpa3namMu IJIacCTMAacC, KAay4yKOB U PE3UHBI, MOJCIUPOBAHHE MOJICKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOJHBIX YIIIEBOJLOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenenbHble OnHOATOMHBIE CcHUPTH. CTpoeHHE MOJEeKysl (Ha MpUMepe MeTaHoja u
sTa”ona). ['omonornyeckuit psia, obuias popmyna, H30Mepus, HOMEHKIATypa U KIacCU(pUKAIIUA.
®u3nyeckue CBOWCTBA MPEACNbHBIX OJHOATOMHBIX CHUPTOB. BoJopoaHble CBSI3M MEXKIY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOICTBAa: peaklUMHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHMYECKUMHU Kuciotamu. KauecTBeHHas
peaklys Ha OJIHOATOMHBbIE CHUPTHI. [[eficTBHE 3TaHOJa M METaHOJa Ha OpraHU3M YeJIOBEKa.
CniocoObI Moy4eHus U MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upel, HOMEHKIIaTypa U u3oMmepus. OCOOEHHOCTH (PU3UUYECKUX U XUMUYECKUX
CBOMCTB.

MHOroaroMHble CHHUPTHI — 3TUJICHIVIMKONIb W TIUUEpUH. DU3HUECKHE U XUMHUYECKHUE
CBOMCTBA: pEaKlHMH 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMH M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOAaTOMHbIe cHpThl. [IpeacTraBienne o MexaHu3Me
peakuuii HykieohuIbHOTO 3aMenienus. [lefictBue Ha opranu3m venoBeka. CrocoObl MomydeHus
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJNEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SpA.
Ouznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHosna. KadecTBeHHbIE
peakuuu Ha ¢eHon. ToxcnyHOCTh ¢eHoma. CrnocoObl MOMydYeHUS W MPUMEHEHHE (eHoa.
®enondopManbaeruaHas CMOa.

KapOoHuIbHBIE COCMUHEHUST — QIbJIETHIbl M KETOHBL. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUSI M HOMEHKJarypa. PU3WYECKUe CBOMCTBA ajbJETUI0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aJbJICTUJOB W KETOHOB: peakuuu mnpucoequHeHus. OKUCICHUE albJeTrHjioB,
KaueCTBCHHBIC peakiuu Ha anpierunbl. CrmocoObl MOMyYeHUs: W MPUMEHEHHE albJCTHIOB U
KETOHOB.



OnHOOCHOBHBIE TpefeNibHbIe KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss m HoMmeHkiarypa. PuU3MYecKHe CBOHCTBA OJHOOCHOBHBIX
IpeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCIIOT. XMMHUYECKHE CBOWCTBA: KHCIIOTHBIE CBOMCTBA, peakiusi 3TepuUKAIUU, PEaKIUU C
y4acTUEM YIJIIEBOJOPOAHOrO pagukana. OcOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsTHE
0 TIPOM3BOIHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEICTbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONE8As, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIy4YEHHUS U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble >¢upsl. 'omonornueckuii psa, obmas Ghopmyina, ©30Mepus ¥ HOMEHKJIATypa.
OuznyecKkue U XUMUIECKHE CBONCTBA: TUIPOIN3 B KUCION U IIETOYHON cpejie.

XKupsl. Ctpoenue, pusnyeckrue U XMMUUYECKUE CBOMCTBA YKUPOB: TMIPOJIU3 B KUCION U
mea09Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COACPIKAIINX OCTATKH HEMPEASIbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBpbUT4 Kak COJIU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OOmast xapakrtepucTuka yrieBonoB. Kiaccudukanus yriaeBogoB (MOHO-, OH- U
noJjucaxapuapl). MoHOcaxapuabl: TIIIOKO3a, (PyKTO3a, Talakro3a, pud03a, Je30KCHprud03a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunre3. XMMHYECKHME CBOWMCTBA
[JIIOKO3bI: peaKkIUU C YYacTUEM CIUPTOBBIX U  alNbJCTUIHOW TIpyMM, CIUPTOBOE U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHMe TIIIIOKO3bI, €€ 3HaYeHHE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTOo3a M JakKTo3a. BoccraHaBiauBarouye U
HEBOCCTaHaBIUBaloLMe aucaxapuiel. ['maponus nucaxapunoB. Haxoxnaenue B mpupone u
npuMeHenue. [lonmcaxapuabl: Kpaxmal, TJIMKOTeH M Leunoio3a. CTpoeHHe MaKpOMOJEKYI
KpaxMmana, TJMKOTeHa U Ie/urosio3sl. dusnueckue CBOMCTBa KpaxMana U IeJUTIOJIO3BI.
XHUMHYECKHE CBOMCTBA KpaxMajla: TMIPOJIN3, KAYECTBEHHAs PEaklus C MOJOM. XUMHUYECKHE
CBOICTBa 1IEJITI0JI03bI: TUAPOIIN3, MOTYydeHHE 3PUPOB LEeT003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIM MIENK).

OKclepUMEHTAIbHbIE METOAbl M3YUEHHs BEIECTB M UX IPEBpAIIEHUI: PacTBOPUMOCTD
pa3IMYHBIX CIHPTOB B BOJE, B3aMMOJCHCTBHE JTAaHOJA C HATPUEM, OKHUCIECHHE STHIOBOTO
cupTa B ajbJETH] Ha pacKaJ€HHONM MeTHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHPTa
JUXPOMATOM Kajiusi (BO3MOXHO HMCIIOJIB30BaHHUE BHIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIUU Ha
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxcunom meau(ll)), peakius roumepruna
¢ runpokcuom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa TroKo3bl ¢ THapokcuaoMm meau(ll), B3ammomelicTBue Kpaxmania ¢ MOJIOM, PEIICHHE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl U GpeHounbl», «KapOoHoBbIe KHCTOTHL. CloXKHbIE
3pUPBD».

A3oTcoaepxainiye oprauuieckne coeinHeHusl.

AMUHBI — OpraHWYecKkhe TIPOW3BOTHBIE aMMHuaka. Kiaccuduranus aMHHOB:
anupaTUUecKue U apoMaTUYecKHe; MepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmras ¢opmyna, u3oMepus, HOMEHKIATypa U (pu3ndeckre CBOHWCTBA. XMUMHYECKOE CBOHCTBA
anudaTuyecKux aMUHOB: OCHOBHBIE CBOMCTBA, aJKUIMPOBAHUE, B3aHMMOIECHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON KUCI0TON. COMM aIKUIaMMOHUS.

AHWINH — IpeJCTaBUTENIb aMUHOB apoMaTHueckoro psnga. CTpoeHne aHwinHa. B3aumuoe
BJIMSIHAE TPYII aTOMOB B MoJjekyie aHminHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHHIMHA.



KauectBennsle peakuuu Ha aHWIMH. CrocoObl MOJMy4YeHHS U TpPUMEHEHHE aau(aTHYeCKUX
amMuHOB. [losyuenne aHwIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u  uszomepus. OThenbHbIE NPEACTABUTENU  O-
aMUHOKMCIIOT: TJIMUWH, aJlaHiH. PU3ndecKrue CBOMCTBA aMUHOKHCIIOT. XMMHUYECKHUE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEepHbIX OPraHWYEeCKUX COCAMHEHUN, peakius MOJUKOHACHCAIUH,
oOpa3oBaHMe NENTUAHOM CBA3M. buosornueckoe 3HadyeHHE aMUHOKHCIOT. CHHTE3 U TUIPOIM3
HENTUI0B.

benku kak npupoasnsle nonumepsl. llepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: THAPOJIN3, JEHATypalus, KaueCTBEHHBIE pEaKlMu Ha
OeKHU.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pPacTBOPEHUE
0enkoB B BoOJie, JeHATypalus OEIKOB MpH HarpeBaHUU, I[BETHbIC PEAKIMU HA OCNKH, pEelIeHHe
SKCHEPUMEHTAIBHBIX 3aJa4 MO0 TeMaM «A30TCOAEp)KALMEe OPraHUYECKUE COCIUHEHHUS» U
«Pacro3HaBaHue OPraHMYeCKUX COCTUHEHUI.

BbicokomoiieKky IsipHbIE COeIUHEHHUS.

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEpPU3ALUU, CpPeAHsss MoJeKyspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIs U MTOJIMKOHCHCALINS.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTHIIEH, MIOJIMIIPOIIUJIEH,
MOJIMBUHUJIXJIOPU/I, MOJIMCTUPOII, MOJIMMETUIIMETAKpUIIaT, MOJIMKApOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tin3anus 1 nepepaboTka MiacTHKa.

OnacToMepbl: HaTypalbHBIH  KaydyK, CHUHTETHYECKHE Kaydyykud (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHblE (XJIOMOK, LIEPCTh, IMIENK), UICKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoOH U JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TedyoH, KeBiap, 3JIEKTPOIPOBOISIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
o0Opa3llaMu MPHUPOJTHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJacCTMAacc, KaydyKOB, peIIeHue
HKCIIEPUMEHTAJIbHBIX 33/1a4 0 TeMe «Pacrno3HaBaHuE MJIACTMACC U BOJIOKOH».

Pacuérnrie 3amaun.

Haxoxaenne MonekynsspHOi GopMysibl OpraHUYECKOro COeTMHEHUS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIIMX B €r0 COCTaB, HaXOXKJICHHWE MOJIEKYJSPHOH (OpMysbl OpraHUYecKOro
coemMHEeHUsT 1o Macce (00BEMY) MPOAYKTOB CTOpaHMs, MO KOJWYECTBY BeIIecTBa (Macce,
00BEMY) MPOIYKTOB peaKlIUU W/WUIN UCXOJHBIX BEIECTB, YCTAHOBJIEHNE CTPYKTYPHOI (hOpMYIIbI
OpPraHMYECKOTO BEIECTBA HAa OCHOBE €ro XWMHYECKHUX CBOMCTB HJIHM CIIOCOOOB MOJIYYECHHMS,
OIIpEEIIEHUE JI0JIM BBIXOZA IPOIYKTa PEAKLIUU OT TEOPETUYECKH BO3MOMXKHOTO.

MexnpenMeTHbIE CBS3H.

Peanu3anus MeXINpeaMETHBIX CBS3€M NMPU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATBHIX B OTJENBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBbIE MOHATHUA: SIBICHHWE, HAy4YHBIH (akT, TMIOTE3a, TEOpus,
3aKOH, aHAJINW3, CUHTE3, Kiaccu(uKanus, HaOIIOJeHHE, HW3MEepEHHUe, SKCIEPUMEHT, MOJEIb,
MOJIETTUPOBAHUE.



®dusuka: marepusi, aroM, 3JIEKTPOH, MPOTOH, HEWTPOH, MOJIEKYyJa, SHEPreTHYECKUM
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBA, (PU3MUECKUE BEIUYMHBI,
€IMHHUIIBI I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

Buosnorus: kietka, opraHu3M, 3KocucTeMa, onocdepa, MeTaboIU3M, HACIIEICTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUII TUTaHUSA, OpoXeHUEe, (POTOCHHTE3, JbIXaHHE, OCJKH,
YTIIEBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMble, TOIUIHBO.

TexHOOTHsI: THUILEBBIC MPOAYKThI, OCHOBBI PAI[MOHAIBHOTO TTUTAHUS, MOIOIIHE CPEJICTRA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KJIACC (102 yaca)
OBILIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil aneMenT. M3oronsl. CTpoeHHE 3J1€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMUYECKUE YPOBHM U MOLYPOBHH. ATOMHBIE
opburanu. Kinaccudukarus XMMUYECKUX dIEMEHTOB (S-, p-, d-, f-anementsl). Pacnpenenenue
3JIEKTPOHOB IO AaTOMHBIM OpPOUTANSAM. OJEKTPOHHBbIE KOH(UIypalM AaTOMOB 3JIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUH, JIIEKTPOHHBIC
KOH(HUTypauy HOHOB. DIEKTPOOTPULIATEITLHOCTb.

ITlepuognueckuit 3axkoH u Ilepuoguueckas cucrema XHMHUYECKuUX dinemeHToB JI.H.
MenneneeBa. CBsA3b NEPUOANYECKOTO 3akoHa M [lepuoamyeckol CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJIOXKHBIX BEIIECTB MO TpyNIaM U
nepuoaaM. 3HaueHue nepuoanyeckoro zakona /.M. Menneneesa.

XuMuyeckas CBsI3b. BUAbl XMMHUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUsI KOBAJIEHTHOM CBsI3U: OOMEHHBIM M JJOHOPHO-aKLENTOPHBIN. DHeprus
U JuInHA CBA3U. [IonspHOCTH, HAIIPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHbIe
cBsa3u. BogoponHas cBsA3b. MeXMOIEKyIIpHbIE B3aUMOACHCTBHSL.

BaneHTHOCTP M BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuo/a).

IIpencraBneHne O KOMIUIEKCHBIX coeauHeHMsX. (CocTaB KOMIUIEKCHOTO — HMOHA:
KOMILIEKCOOOpa3oBarenb, JUTaHAbl. 3HAUeHHWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPJAMHALIMOHHON XUMUH.

BemectBa MOJEKYISIPHOTO M HEMOJEKYISPHOTO CTPOEHUSA. THIBl KPUCTAIINYECKHUX
PEIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTne o nucnepcHbIX cucreMax. Mctunnble pacTBopsl. [IpencraBnenue o KOJTOUIHBIX
pactBopax. CrnocoObl BbIpaKeHMsI KOHIIEHTpAIlMM pPacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MoJIsipHas ~ KOHLeHTpauus. HacbllleHHbIE W HEHACHIIEHHbIE  PacTBOPHI,
pactBopuMocTh. Kpucramioruapars!.

Knaccugukanuss 1 HOMEHKJIATypa HEOPTaHUYECKHUX BELIECTB. TpUBHAIbHBIC HA3BaHUS
OTJIENbHBIX NIPEACTABUTEICH HEOPraHMYECKHUX BEIIECTB.

Knaccudukanmst XuMHuuecKuX peakiiuii B HEOPraHWYeCKONW W OpraHnYeCcKOd XUMHUHU. 3aKOH
COXpaHEHMsI MacChl BELIECTB; 3aKOH COXPAHEHMsI M NPEBPAILIECHUS] SHEPIMM NPU XUMHYECKHX
peakuusax. TemoBble 3(h(HeKTb XUMUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.



CKOpOCTh XUMHYECKOW pPEeakiiu, € 3aBUCUMOCTh OT Pa3IMUHbIX (hakTopoB. ['oMOreHHBIE
U TeTeporeHHble peakunu. Katanus u karaau3aTopsl.

OOpatumbie u  HeoOpaTMMble peaknuh. XuUMUYecKoe paBHoBecue. KoHcTaHTa
XUMHYECKOro paBHOBecHs. DakTOphl, BIUSIOUIME HA MOJOKEHHE XMMHYECKOTO pPaBHOBECHS:
TeMIeparypa, JaBJICHHE U KOHIIEHTpAllMM BEIECTB, y4acTBYOIIMX B peakuuu. [Ipunimun Jle
[Tarensbe.

OnexTponuTtnyeckass aucconmanus. CunpHble H - cinadble  31MeKTposnuThl.  CTeneHb
muccouuanuu. Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEUTpaibHAas, LIeNo4Has. BomopoaHsii
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiuu noHHoro oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHusd. OKUCIUTenb U
BOCCTaHOBUTENb. IIporeccsl OKHCIEHUS M BOCCTAaHOBJIECHHUS. BakHelline OKUCIUTENH U
BOCCTaHOBUTENHU. MeTOJ1 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DOKCHepUMEHTAIbHBIE METOJbI M3YYeHHUs BEIIeCTB M WX MPEBPAIICHMIA: pPa3lIoKEeHHE
NEpOKCHUJa BOJOpOJAa B MPUCYTCTBUU KaTaIU3aToOpa, MOJENHM KPUCTALIMYECKHX PpEHIETOK,
NPOBEICHUE pEAaKIUH MOHHOTO OOMEHa, OIpelesieHHe CpeAbl pacTBOPOB C TOMOUIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEeaKIuu U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi Xumus.

ITonoxenne HemerawioB B Ilepmoanuyeckoil cucreMe XuMHUYecKHx 3ieMmeHtos [I.1.
MenneneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DuU3NYECKHME CBOICTBA HEMETaJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yraepoaa).

Bognopon. Ilonyuenue, ¢pusznyeckue U XMMUYECKHUE CBOMCTBA: peaklUU C MeTaIaMH U
HEMETaJNIaMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapHabl. TOMIIMBHBIE JIEMEHTHI.

["anorensl. Haxoxaenune B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['amoreHoBoopoAbl. BaxkHelne KHUCIOPOACOIEpKAIlUEe COEAMHEHUS TalOr€HOB.
JlaGopaTopHble ¥ MPOMBILUIEHHBIE CIIOCOOBI MOTYYeHHs rajgoreHoB. [IppumMeHeHune rajioreHoB u
UX COCIUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBIIUIEHHBIE CIIOCOOBI MOMYYEHUS KHCIOPOJA.
®u3znueckue M XHUMHUYECKHE CBOWCTBA W IPUMEHEHHE Kuciopoga U o030HA. OKcuIbl U
MEPOKCU/IBI.

Cepa. Haxoxnenue B TpHpOJE, CHOCOOBI TMONy4YeHUs, (PU3NUECKHME W XUMHYECKHUE
cpoiictBa. CepoBogopon, cynbdunsl. Oxcun cepbi(1V), okcun cepoi(VI). CepHucras u cepHas
KUCTOTHI U uX coiu. OCOOCHHOCTH CBOMCTB CepHOUl KuchoThl. [IpumeHeHHMe cepbl U e€
COCTUHEHUN.

A3or. Haxoxnaenwe B TpHUPOJE, CHOCOOBI TOMyYeHHUs, (PU3NUECKHE M XHUMHYECKUE
cBoMcTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIH.
Oco0eHHOCTH CBOWMCTB a30THOW KuCHOTHL. [IprMeHeHue a30Ta M ero CoequHEHHH. A30THBIE
yI00peHUsI.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3NISCKHEe U XUMHYECKHUE
cBoiictBa. Dochuabl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue pochopa u ero coenuneHnit. @ochopHbie y100peHHUS.

VYrnepon, HaxoXiaeHHWE B TMpupone. AJuioTpomHble Moauduranuu. DuU3MYEcKue u
XHMHYECKHE CBOMCTBAa MPOCTHIX BeIIeCcTB, 00Opa3oBaHHBIX yriepomoMm. Oxcunx yraepoma(ll),
okcun yriaepoga(lV), yronpHas kuciora U e€ cold. AKTUBUPOBAHHBIN yrojb, aicopOLHus.
Oymiepensl, rpadeH, yriepogHble HaHOTpYOku. [IprMeHeHHWe TPOCTHIX  BEIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COSAMHEHUIA.



Kpemunii. Haxoxxnenue B mpupoje, CocoObl MONy4YeHHS, (PU3NUECKHe W XUMHYCCKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTA, CUIMKAThL. [IpuMeHeHne KpeMHUsI U ero
coenuHeHuil. CTEKIO0, €ro MoJly4eHHe, BUAbI CTEKIIA.

[Tonoxxenue metaisos B [lepuonnueckoil cucreMe XUMHYECKUX 37eMeHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaylioB. O0mue ¢puznyeckue cBONCTBA METAJLIOB.
[TpumeHeHrne METAIIIOB B OBITY U TexHHUKE. CIUTaBbl METAJLIOB.

DNEKTPOXUMHUYCCKHA Psii  HampspDKeHuid MeTtayioB.  OOmme crnocoObl  MONydeHUs
METaJUIOB: TUAPOMETAIUTYPIHsl, MUPOMETAIULYPrusl, daeKTpomeTaiutyprusi. [lonstue o koppo3uu
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka metaiwioB |A-rpynnsl [lepuoanueckoil cUCTEMbl XUMHUYECKUX
aneMeHTOB. Harpwii u kanuii: moiydenue, pU3NUECKUe U XMMHUYECKHE CBOICTBA, IPUMEHEHHE
MIPOCTHIX BELIECTB U UX COCAMHEHUM.

Ob6mas xapaktepuctuka MetamioB |IA-rpynmsr [leprognueckoit cucTeMbl XUMHYECKHX
DIIEMEHTOB. Maruuii W KajJblMid: TMOJlydeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
NPUMEHEHHE MPOCTHIX BEIIECTB U MX coeAnHEHUH. JKECTKOCTh BOABI M CIOCOOBI €€ YCTpaHEeHHSI.

AnoMuHUR: monydyeHue, GU3NYECKUe U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BElIeCTBA M €ro COoeAMHEHUU. AMGOTEpHbIE CBOWCTBA OKCHAA U THAPOKCHAA aJIOMHUHUS,
TUIPOKCOKOMILIIEKCHI aJTFOMUHUS.

OOmass xapakTepucTuka MeTauioB HoOouHbX noarpymnmn (b-rpynmn) Ilepuoauueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHUuM. OKCUIIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U quXpomarbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
Ilonmy4yeHnue u npuMEeHEHUE XpoMa.

Pusnyeckue M XUMHUYECKHME CBOMCTBA MapraHia M €ro CoeAuHEeHuH. Baxuenmne
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

duznyeckue U XMMUYECKUE CBOMCTBA Kene3a U ero coequHeHu. OKCuabl, THIPOKCHUIBI U
comnu xene3a(ll) u sxeneza(lll). [Tonyuenue u npumMeHeHHe kKee3a U ero CIUIaBOB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHui. [lonyuenne u npumeHenme
MeIU U €€ COCTMHEHHM.

[{uHk: monyyeHue, PuU3NUecKre U XUMHYECKHE CBOKMCTBA. AMDOTEpHBIE CBOWCTBA OKCH/IA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne IuHKa U ero CoeAMHEHU .

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBPAILlCHHUI: H3ydeHUE
00pa3IoB HEMETaIoB, TOopeHue cepbl, (ocdopa, kenesa, MarHus B KHUCIOPOJE, M3ydEHUE
KOJUIeKIMH «MeTayuibl M CIUIaBbl», B3aUMOJEHCTBHE MIENOYHBIX M IIEJIOYHO3EMEIbHBIX
METAIIJIOB ¢ BOJAOK (BO3MOXHO HCIOJIb30BaHHE BUACOMATEPUAIOB), B3aUMOJACUCTBUE ITUHKA U
JKeJe3a ¢ pacTBOpaMu KHUCIJIOT U IIeJ0Ueld, KaYeCTBEHHbIE PEaKI[MM Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJIa M KAaTHOHBI METAJIJIOB, B3aMMOJICUCTBUE THAPOKCHUJIOB aTIOMHHHS W IIMHKA C
pacTBOpamMH KUCJIOT U IIeJoYel, perieHne SKCIepUMEHTANbHBIX 3a/au 1o TemMaMm «[ ajmoreHsi»,
«Cepa u e€ coeTMHEHU», «A30T 1 Pochop U uX coeNUHEHUs», «MeTaulbl TTIaBHBIX TOTPYIII,
«Mertamibl MOOOYHBIX TOATPYIIID.

XuMHS H )KU3Hb.

Ponp xumun B obecriedeHNMN yCTOWYMBOTO pa3BUTHA desoBeuecTBa. [loHATHE O HaydyHBIX
METO/JaX TMO3HAHMS M METOJOJIOTMM HAayyHOTro wuccienoBanus. HayuyHble NpUHLMIBI
OpTraHU3aIMi XUMUYECKOTO MPOU3BOACTBA. [IpOMEBIIIIEHHBIE CITOCOOBI MOYUYEHUs BaKHEHTIIHX
BelIecTB (Ha MpUMepe MPOM3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMblnieHHbIe



CIocoObI MOJTYYeHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl U
ero nociueacTBus. Posb Xumun B 00€CIIeYeHIHN SHEPTeTHIECKON OE30IMaCHOCTH.

XuMus U 370pOBbe 4YelloBeKa. JlekapcTBeHHblE cpencTBa. l[IpaBuna Hcronb3oBaHMS
JIEKAPCTBEHHBIX IpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBku. Poiab xuMuu B oOecrieueHuu
MUILEBOH OE30MaCHOCTH.

Kocmernueckue u mapgromepHsie cpenctBa. beiroBas xumus. IIpaBuna 6Ge3omacHoOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B TOBCEAHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMHs B CEIbCKOM X03s1iicTBe. Opranndeckrue 1 MUHEpaibHbIe y100peHNSsI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPacKu, CTEKJIO, Kepamuka. MaTepuaisl
JU1s1 3JIeKTpoHUKH. HaHnoTexHonoruu.

PacuérHrble 3amaumn.

Pacuérer: mMaccel BemecTBa WM 00BEMa Ta30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKLUU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIECTBa) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET IpHUMecH, Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMu, €Cld OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C
onpeAenEéHHOM MacCOBOM JOJE€d PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOJIM W MOJISIPHOM
KOHLIEHTpAllUU BEILECTBA B PAcTBOPE, JOJM BbIXOAA IMPOAYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MexXnpeaMETHBIX CBA3€H NMpU U3ydyeHUH OO0IIel M HEOPraHU4EeCKOW XMMHHU B
11 xnacce ocymiecTBiseTcs 4epe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHMH,
TaK U NOHSTHN, IPUHATBHIX B OTJEJIBbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHHE, HAy4HbIH (akT, rumoresa, Teopus,
3aKOH, aHajdu3, CHUHTE3, KiIaccu(uKaluus, TIEepUOIUIHOCTh, HAOIIOJIEHUEe, U3MEpEHHE,
AKCIEPUMEHT, MO/JIENb, MOJIETUPOBAHUE.

®usnka: marepusi, MUKPOMHpP, MAaKpOMHp, aToM, JJIEKTPOH, INPOTOH, HEUTPOH, HOH,
U30TOINBl, PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUUECKUIl YpOBEHb, BEILIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHUME BEILEeCTBA, WJCAIbHBIM Tra3, (U3NYECKUE BEITUYMHBI, EIUHUIIbI
U3MEpEHUs], CKOPOCTh, IJHEPT UL, Macca.

Buonorus: knerka, opraHusMm, OJKocucTeMma, Ouocdepa, MeTaboIu3M, MakKpo- U
MHUKPORJIEMEHTBI, OENKH, JXKUPbI, YIJIEBOAbI, HYKJIEWHOBBIE KHCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpacdusi: MuHepasbl, TOPHbIE TTOPOIbL, TOJIE3HbIE HCKOMIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: XuMu4eckasi POMBIIIIEHHOCTh, METAJULYPrusi, CTPOUTEIbHBIE MaTepUabI,
CENIbCKOXO3SHCTBEHHOE TPOMU3BOJCTBO, IMHINEBAs IPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHX [penapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

2.1 JUYHOCTHBIE PE3YJIbTATHI



B cooTBeTCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTypEe JIMYHOCTHBIX
pe3ylbTaTOB OCBOEHHUsI TNpenMera «XUMHUs» Ha YpPOBHE CpeIHero ooOIiero oo6pa3oBaHUs
BBIJICTICHBI CJICTYIOIINE COCTABISIONIUE: OCO3HAHUE O0YYAIOIIMMHUCS POCCHICKON TPaXKIaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOPA3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOIPEEICHHUIO;
HaJIMYUE MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATbCS MPUHSATHIMA B OOIIECTBE MpPAaBWJIAMH W HOPMAMH TIOBEICHUS; HaJIH4Yne
MPABOCO3HAHUS, SKOJOTHYECKON KYJIbTYPhI; CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTH KU3HECHHBIC
IUTaHBbIL.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHOopMHUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON U MPAKTHUYECKON NEATEILHOCTH 00YUaIOMUXCsl B MPOIIECCe peann3aiun
00pa3oBaTebHON e TEIHHOCTH.

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMH» OTPaKalT cPOPMUPOBAHHOCTD
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JEATENbHOCTH 00yUalolUXCcs B MPOIlecce peann3aun
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpaaaHCcKOro BOCIMTAHMS:

OCO3HaHHUA O00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaKECHHS K
3aKOHY U MPaBOMOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMax W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TTO3HABATENbHBIX 33/1a4, BHITOJTHEHHUH XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apIrYMEHTHI IPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUIOB YUYCOHOU e TEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

LEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HAcCJIEeIHI0 OTEUYE€CTBEHHOM
XUMUH;

YBaXXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUYECKOTO MPUIIOKCHHS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT HAJTUTENbHBIX HAOIIOACHMUIA,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

WHTEpECa M TI03HABATEIHHBIX MOTHBOB B TIIOJYyYEHUH U TIOCIEAYIOIIEM aHAIIU3e
nH(pOpMAIUK O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CIIOCOOHOCTH OIIGHMBATh CUTYaIldd, CBSI3aHHBIE C XUMHYECKUMHU SIBJICHUSMU, |
MPUHUMATh OCO3HAHHBIC PEUICHUs, OPHUECHTHPYICh HAa MOPATBbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATH CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBApUIIEH C MO3UIUI
HPaBCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHMS TIOCIECTBUN MOCTYIIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

MOHMMAHUS [IEHHOCTEH 3J0pOBOTO M 0e30macHOro oOpasza >KHU3HH, HEO00XOTUMOCTU
OTBETCTBEHHOT'O OTHOIICHHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOoIeHnsT paBWJI 0€30MacHOTO OOpaIIeHUs] C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOMN
KU3HU, B TPYJOBOU J€SITEIbHOCTH;

MOHMMAHUSA [IEHHOCTH TPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;



OCO3HAHMsI IMOCIEACTBUI M HEMpPUATHS BPEIHBIX NPUBBIUEK (YHNOTPEOJIEHUS alKOTroJ,
HapKOTHUKOB, KYpPEHHUS);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JESTEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPYECKOH U APYrUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUM MPAKTUYECKUX 3a/1ad COLHUaIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJbI);

UHTEpeca K MPaKTUUECKOMY HM3Y4YEHHIO NMpOo(peccuil pasiMyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAaHUH 110 XUMUU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOM 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIMBHUIYaIbHON TpPAaeKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluy COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U OTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTMYECKHU 11€1€CO00Pa3HOr0 OTHOLIEHUS K MPUPOAE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

IOHUMAaHHMs 1J100aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOo0JieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH MCIIONb30BaHMS JOCTUKEHUM XUMHUHU Ui PELICHUS BOIIPOCOB
palMOHaIbHOIO IPUPOIOIOIB30BaHNUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPHUHOCAIIMX Bpel OKPYXarollel NPUPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJIMYUS PA3BUTOrO HKOJOTMYECKOTO MBINUIEHUS, JKOJOTMYECKOW KYNbTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
00LIECTBEHHON IPAKTHUKHY;

MOHMMAaHUS CHEIU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUU LEJIOCTHOTO MPEACTaBICHUs 00 OKpYyKarolieM
MHUpE KaKk O €AMHCTBE IPHUPOJAbI M YEJIOBEKA, B MO3HAHUM IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHny nTpobiieM COXpaHEeHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOH POJM B CO3JIaHMM HOBOM 0a3bl MaTepUalbHOM
KYJIBTYpPBI, B pEIIEHUH II100aTbHBIX TPOOIEM YCTOMUHUBOTO Pa3BUTHS YEIOBEYECTBA — CHIPEBO,
HHEPreTHYeCKOl, NHUIIEBOH M JKOJOTWYEecKOoW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
o0ecreyeHny yCIOBUM yCIIEUTHOTO TPyAa M SKOJIOTHYeCKd KOMGPOPTHON KU3HU KaXKIOro 4JIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHON TIPAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHUS ie7aTh 000CHOBaHHbIEC 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pelIeHus pobiieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpEeca K NO3HAHUIO, UCCIIE10BATEIbCKON JEATEILHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMNpPEepbhIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUM C JKU3HEHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMyHbIX chepax npodeccHnoHaTbHON
JESTEIbHOCTH.

2.2.METANNPEJMETHBIE PE3YJIbTATbBI

MeranpeameTHele pe3yiabTaThl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PCHUS OOYYAOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXIMpeIMeTHbIE) OOLICHAYYHBIC TIOHSATHS, OTPAXKAOIIUE IEIOCTHOCTh HAYYHOH KapTUHBI MUpa
n CHGHI/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITIOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaX (MaTepI/ISI, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIEIOBAaHKE, HAOIOICHHIE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);

YHHUBEpCAJIbHbIE  yueOHble  JeHCTBHS  (TMO3HABaTENbHbIE,  KOMMYHHKATHUBHBIC,
perynsTuBHBIE), oOecrneuynBaomue (GopMupoBaHue (YHKIHOHAIBHOW TPaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOyHaloOIIUXCsl  KCMOJb30BaTh  OCBOCHHBIE  MEXKIHUCIHILTUHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBbIE MAEWCTBUS B IIO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MertanpeamMeTHble pe3ysnbTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMHA I[eﬁCTBHﬂMH.

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YUYeOHbIE 1eiCTBUS

1) 6a3oBble JIOTHYeCKHE 1eCTBUSA:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNATh LENu JeATeTbHOCTH, 3aJaBas HapamMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YNbTATHI AEATEIHHOCTH C MOCTABJIEHHBIMU LEISIMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTEPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE MOHITHS JIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBIICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPHUH IS KIACCU(DUKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABJIMBATb NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE PpaCCYKIEHHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMAaTPUBAEMBIX SBIEHUSIX, (OPMYyIHUPOBATH
BBIBOJbBI U 3aKJIIOUYCHU S,

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIeIH, TTPeoOPa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUI 3HaK (CUMBOJI) DJICMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pEleHHH Y4eOHBIX
MMO3HABATCJIbHBIX W IMPAKTHYCCKUX 3adal, MPUMCHATHL HA3BAHHBLIC MOJCJIBHBIC IMPCACTABIICHUA
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIICCTB M XUMHYECKUX PEaKITHil.



2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUI;

dopmynupoBaTh LETM U 3aJadyd  MCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE |
CaMOCTOSITENIHO c(hOpMYyIUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS TMIIOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXIECHUM;

BJIAa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TPOBEACHUS YUEHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METOJIOB MTO3HAHMSL.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B  PpA3IMYHBIX HCTOYHMKAX HWHPOpPMaUUU (HAYYHO-TIONMYJISIpHAsS
JaUTepatypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOcoOMs, pecypcbl VHTepHera),
aHaJM3UpOBaTh HMH(OPMAIMIO PA3IMYHBIX BUAOB U (OpM MpencTaBICHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEPOTHUBOPEUUBOCTH;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOJAbI IpPU IOMCKE U OTOOpe
uHpopMaLnu, He0OXOAMMOM Ui BBITOJIHEHHSI yUeOHbIX 3aau ONpeeIEHHOIO THIIA,;

npruoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalLMel: NPUMEHATh MEXIpeIMeTHble ((pU3NYecKue M MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPENCTBA HATIIHOCTH.

KoMMyHuKaTHBHBIC YHHBepCcaabHbIe y4eOHbIC JeHCTBHUA:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYk/1a€MOI TeMbI B X0OJI€ Uaora U/uiH JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHIITOTHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IMpE3EHTAleil pe3yabTaToB MO3HABATEIbHOM AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIIEAOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3alu y4eOHOro MpoekTa, u (hOopMyaupoBaTh BBIBOJBI IO pe3yibTaTaM MpPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UIINI B X0/ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTD,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
IpeUlaraéMblii alrOPUTM JIEHCTBUH IPU BBIMOJHEHUH Y4EOHBIX M MCCIIEJOBATENbCKUX 3a/ad,
BBIOMpaTh Hanbosiee A3h(HEKTUBHBIN CIIOCOO WX PEIICHUS C YUETOM TOJYYCHHS HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb JI€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

2.3 IPEJMETHBIE PE3YJIBTATBI



[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI IO XUMUU HA YriyOJEHHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHUPUYECKHe Ui y4eOHOro mpeaMera
«XuMus» HaydyHble 3HAHUS, YMEHHUS U CHOCOOBI ACHCTBUN MO OCBOCHUIO, MHTEPIPETALUH U
peoOpa3OBaHUIO0 3HAHUM, BUJIBI IEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS M NMPUMEHEHUIO
3HAaHUW B PA3IMYHBIX y4YEOHBIX CUTYyallUsX, a TAKXK€ B peaJbHBIX XU3HEHHBIX CHUTYallUsX,
CBSI3aHHBIX C XuUMHUEH. B mporpamme 1no XuMuM TpeIMETHbIE PE3YJIbTaThl MPEICTABIICHBI IO
rojiaM U3y4eHus.

10 KITIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMusD» OTPaXkaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYCHHHM OPTaHUYECKOW XWMHH B
CUCTEME €CTECTBEHHBIX HAYK M €€ POJH B 00CCIICUCHUN YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA B
pelIeHrur MpoOJIeM IKOJIOTUYECKOM, IHEPreTUYecKol M MUIIEeBOM O0€30MacHOCTH, B Pa3BUTUU
MEAMIIMHBI, CO3JaHUH HOBBIX MAaTEpPHalOB, HOBBIX MCTOYHHUKOB JHEPIHH, B OOECICUCHUU
PaIMOHATILHOTO TIPHPOJIOTIONB30BaHUs, B (DOPMHUPOBAHHH MHUPOBO33PEHUS M OOIMICH KYIbTYPHI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJTHON Ccpene;

BJIQJICHUE CHUCTEMOM XUMHUUYECKMX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBOINOJATrarolIue
MOHATHA — XHUMHYECKHI BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 0007104YKa aTroma, S-, p-, d-
ATOMHBIC OpOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHSI aTOMa, THOPHUIU3AlUS aTOMHBIX
opOuTanel, MOH, MOJIEKYla, BaJCHTHOCTb, JJIEKTPOOTPHUIATENLHOCTb, CTEINEHb OKHUCIICHUS,
XUMHUYECKass CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA O0OO0BEM, YIJIEPOJIHBIM CKEIeT,
(GyHKIMOHATBHAS TPYIIA, paJuKal, CTPYKTypHbIe (HOopMyibl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasi W TMPOCTPAHCTBEHHAas (TeoMeTpHdYecKas, OINTHYecKas),
M30MEpbI, TOMOJOTUYECKUM Psii, TOMOJOTH, YIJIEBOAOPOAbI, KHUCIOPOA- U a30TCOAEpKAlIUe
OpTraHWYECKUE COEJAMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHbBIE
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoaudeckuid 3akoH JI. M. MeHneneeBa, Teopusi CTpOEHUS
opranmyeckux BemecTtB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIECTB, 3aKOH
COXpPAaHEHUsS M TMPEBPALEHUS SHEPrMM NpPH XUMHUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllUe B OCHOBE MOHMUMAaHUs
NPUYMHHOCTY U CHUCTEMHOCTH XUMHYECKHMX SIBIIGHUM;, TPEJCTABICHUS O MeEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJWHAMUYECKHNX W KHUHETHUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aMMHOM BIIMSHUM aTOMOB U TPYIIl aTOMOB B MOJIEKyJax (MHAYKTHUBHBIN U
Me30MepHbIi 3 dexTr, opuentanTsl | u |l pona); dakronorudeckue cBeqeHUS O CBONCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIh30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TPAKTUYECKOW JIEATETbHOCTH YeJIOBeKa, OONMX HAyYHBIX MPUHIHMAX XUMHUYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOIA, TEPEPadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTepHbIC MPU3HAKU OHATUN, YCTaHABIUBATh
WX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE MTOHSATHS MPU OMMCAaHUHU COCTaBa, CTPOCHUS 1
CBOICTB OPraHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUH:

HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISI COCTABIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKUX BEUIECTB;

COCTAaBJISITh YPAaBHEHUS XUMUYECKMX PEaKUUd M  pacKpblBaTb HMX  CYIIHOCTH:
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIIUI  MOCPEJACTBOM  COCTABJICHHUS  AJIEKTPOHHOIO
OamaHca ATHX peakUuid, peakiuii MOHHOTO OOMeHa IyTéM COCTaBICHHS UX TOJHBIX U
COKpAaIIEHHBbIX HOHHBIX YPAaBHEHMIA;



U3TOTaBIMBATh MOJEIM MOJEKYJ OpraHMYeCKHUX BEIIECTB [UIsl WJUTIOCTPAllUU  MX
XUMHYECKOTO ¥ POCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUH: yCTaHABINBATh IPUHAICKHOCTh U3YYCHHBIX OPraHUIECKIX
BEIIECTB 10 X COCTaBY M CTPOCHHIO K ONpeAeIEHHOMY KIIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUs 1Mo cucreMarnyeckord HoMmeHkinarype (IUPAC) u npuBonuTh TpuBHAIbHBIE HAa3BaHUS
JUI  OTACNBHBIX MPEICTABUTENICH OPraHMYECKHMX BEINECTB (ITHJECH, AaleTUJICH, TOJYOI,
TJIMIEPUH, STWICHTIUKONIb, (eHos, (OpMaIbICTHA, AaleTajbJerusl, aleToH, MypaBbHHAs
KHUCJIOTa, YKCYCHasi KHUCJIOTa, CTEapUHOBas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TJIMIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUII, U30IPEH, XJIOPOMPEH, CTUPOII U IPYTHE);

c()OPMUPOBAHHOCTh YMCHHSI ONPEACIATh BHUJ XUMHUYECKOW CBSI3M B OpPraHUYECKHX
COeMHEHUX (KOBaJICHTHAS! M MOHHAS CBSI3b, G- U M-CBsI3b, BOAOPOIHAS CBS3b);

c(OpMHUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TECOPUU CTPOCHUS OpPraHMYEeCKHX
BemecTB A. M. bytnepoBa st 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHUE, (HU3IUUECKUE U
XUMHUYECKHE CBOMCTBA THIIMYHBIX MPEICTaBUTENEH pa3InYHBIX KIACCOB OPIraHUYECKUX BEIIECTB:
QJIKaHOB, LHWKIIOAIKAHOB, AJIKCHOB, AJKAJMEHOB, AKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOCTUHEHUN U aMUHOB, aMHHOKHCIIOT, OCITKOB, YIIIEBOAOB (MOHO-, IU- M ITOJMCAXAPH]IOB),
WUTIOCTPUPOBATh TCHETUYECKYIO0 CBA3b MEXAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEAKIIN ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMUPOBAHHOCTh yMEHHUS TOATBEPXkJAaTh HAa KOHKPETHBIX TIpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTHU W THIIA
KOBaJICHTHOH CBSI3U (G- U T-CBSA3H), B3AMMHOTO BIMSHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOUYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTb, MPUPOAHBINA Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpPMUPOBAHHOCTh BIAJICHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUS — HAONIOIEHWH, W3MEPEHUH, MOJEIHPOBAHUH, OKCIEPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSTH OTH 3HAHMUS;

COPMHPOBAHHOCTh ~ YMEHHUSI MPUMEHSATh OCHOBHBIE  ONEpAIlil  MBICITUTEIHHON
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIeHHe, CHUCTeMaTH3alluio, BbISBIICHHE
MPUYNHHO-CJIEICTBEHHBIX CBS3EH — /ISl M3YUEHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIUH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHUSIMH U
NPEICTAaBICHUSAMH JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEJAMETOB il Oojiee OCO3HAHHOTO
MOHMMAHUS CYITHOCTH MaTepUaTbHOTO €AMHCTBA MHUpPA, UCHOJIH30BaTh CHCTEMHBIC 3HAHHS IO
OpPTaHMYECKON XUMHUU AJis1 OOBSCHEHUSI U MPOTHO3UPOBAHUS SBICHUI, UMEIOIUX €CTECTBEHHO-
HAYYHYIO PUPOLY;

c(OPMHUPOBAHHOCTh YMEHHH: MPOBOJIUTH PACUYETHI IO XUMHUYECKHM (opmymam U
YPaBHEHUSM XUMUYECKUX PEAKIMA C UCHONb30BaHUEM (DU3MUECKHX BEIUYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI:
pacuéThl O HAXOXKJICHUI0O XMMHUYECKOH (HOpMyIbl BElIeCTBA MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHYECKHX 3JIEMEHTOB, ITPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, AHATM3UPOBATH M OICHUBATH C TO3MIIHIA
HKOJIOTHYECKOM 0€30MacHOCTH MOCHEACTBUS OBITOBOM M TPOHM3BOJICTBEHHOM JAEATEIBHOCTH



YyelloBeKa, CBSI3aHHOM C mepepabOTKOW BEIIEeCTB, HCIONb30BaTh IMOTYYEHHbIE 3HAHMS IJIf
MPHUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSX, CBI3aHHBIX C XUMHUCIH;
c(OpPMUPOBAHHOCTh YMEHHUU: CaMOCTOSITEIIBHO TUIAHUPOBATh M MPOBOJUTH XHUMHUYECKUN
9KCIIEPUMEHT (ITOJIyYe€HUE U U3yUYeHHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIC pPEaKuu
VIJIEBOJOPOAOB PA3IMYHBIX KIJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BEIIEeCTB,
pEelIeHUE HJKCIIEPUMEHTAJIbHBIX 3aJad [0 PaclHo3HABAHMIO OPraHUYECKHUX BEILECTB) C
coOmo/ieHreM TpaBwil  Oe30macHOro  oOpamieHWss C  BEUIeCTBAMH U JIADOPAaTOPHBIM
o0opyznoBanueM, (QOpMyIUPOBaTh LENb HCCIENOBaHUS, MPEACTABIATh B pa3iudyHON ¢dopme
pe3yNbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;
c(OPMHPOBAHHOCTH YMEHHIA:

coOII0/IaTh MpaBHJIa HKOJIOTHYECKU IIETIECOO0Pa3HOTO MOBEIEHHS B OBITY U TPYJOBOM
NESTENIbHOCTH B IIENIAX COXPAaHEHUS CBOErO 37I0POBBS, OKPYXAlOIIed MPHUPOAHON cpeabl u
JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEHCTBHS HA YKUBBIE OPraHU3MbI OINPEICIEHHBIX
OPraHUYEeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

AHAIM3UPOBATh  1EI€COOOPa3HOCTh  NPUMEHEHHS  OpPraHMYeCKHUX  BEHIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIICCTBJISATH IEJICHANPABICHHBIA IMOUCK XUMHUYECKOM
uH(pOpMAIlMK B Pa3IMYHBIX HMCTOYHWKAX (HaydyHas W ydeOHO-HAYJdHAsl JHUTEpaTypa, CpelacTBa
MaccoBoi uHGopMmanuu, VHTEpHET W [Apyrue), KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(popMalIrio, IepepadaTiBaTh €€ U UCIOJIF30BaTh B COOTBETCTBUU C MOCTaBICHHON yueOHOU
3a/1a4uen.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHudeckas XUMHs
OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEJICTABIICHUN: O MATEPHAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUW TPHUPOJBI, O MECTE W 3HAYCHHH XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ poiu B 00€CleYeHUH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUH MPOOJIEM SKOJIOTHYECKOH,
DHEPreTHUECKOM U THIIEeBOM O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/JaHUU HOBBIX
MaTepuajioB,  HOBBIX  HMCTOYHHUKOB  DHEPrud, B  OOCCIECUCHHH  PAIMOHAIBHOTO
MIPUPOIOTIONB30BaHUS, B (DOPMUPOBAHIHI MUPOBO33PEHUS U OOIIEH KyIbTYphl UEJIOBEKA, a TAKKE
AKOJIOTMYECKHA 000CHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3/IOPOBBIO U IPUPOJIHON Cpesie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATarOIINe
MOHSTHUS — XUMHYECKHUH DJIEMEHT, aTOM, SIIPO aTOMa, M30TOIIbI, JIEKTPOHHAsE 000JI09Ka aToMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30OYXKJAEHHOE COCTOSHHS aroma, THOpHIH3aIius
aTOMHBIX oOpOWTaneil, WMOH, MOJEKyNa, BaJeHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi pemeéTka, XUMHUYECKas PEaKIrs, PacTBOp, SJIEKTPOIHUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTHYECKAs ~ JUCCOIMAINS, CTEMEeHb JUCCOIMAIIMH, BOJOPOAHBIA  ITOKA3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOM d(h(PEKT XUMHUUECKON peakinu, CKOPOCTh XHMHUECKON
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl 3IEKTPOJUTUUYECKOU
nuccouuanuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpPaHEHHMS MacChl BEIIECTB,
3aKOH COXPAHEHHUS U TMPEBPAILEHUS PHEPIHMU MPU XUMHUYECKUX PEaKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JACHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUU,
MHUPOBO33PEHUYECKHE 3HAHUs, JIEXKAIlUe B OCHOBE MOHUMAHUS MPUYMHHOCTA M CHCTEMHOCTHU
XUMHUYECKHUX SIBJICHHUI; COBPEMEHHbIE NPEJCTABICHHUA O CTPOCHHUM BEUIECTBA HAa AaTOMHOM,



MOHHO-MOJIEKYJISIPHOM UM HAJMOJEKYJSIPHOM YPOBHSX; MPEIACTaBICHUS O MeXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUYECKMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKAHUsA, O XHUMHYECKOM PAaBHOBECHHM, pAaCTBOpax MW  JUCIHEPCHBIX  CHUCTEMAX;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIOIb30BAHUU
BaXHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTUYECKOM N1EATEIbHOCTH YeIOBEKa,
001X HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO MPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMECHHIA: BBISBIIATH XapaKTePHbIC MPU3HAKU TOHATUN, YCTAaHABIIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMNHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPAILLECHHUI;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYI) CHMBOJHKY JJISI COCTABIICHUS
dbopMyNl BENIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIU, CHCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalIbHbIE Ha3BaHHS OT/IEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTD U CTENEHb OKUCIICHUS XUMHYECKHIX
AJIEMEHTOB B COCIMHEHUSX, BHUJl XUMHUYECKOW CBSI3U (KOBAJCHTHAs, MOHHAs, METAJLTUNYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHS OOBICHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKLETITOPHBIHA
MEXaHHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(OPMUPOBAHHOCTh YMCHHH: KIACCH(PUIIUPOBATh: HEOPTraHUYECKHE BEIIECTBA IO HX
COCTaBY, XMMHUYECKHUE PEAaKIMU IO PA3IUYHBIM MPHU3HAKAM (YUCIY U COCTaBy pEarupyrolux
BEIIECTB, TEIJIOBOMY J3(PQEKTy peakluud, H3MEHEHHUIO CTENeHEH OKHUCICHUS DIEMEHTOB,
00paTUMOCTH, y4YaCTHIO KaTajlu3atopa W JPYrue); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHUS W
KPUTEPUU JJI KIaCCU(PUKAIIMHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEaKIIHii;

c(OpMUPOBAaHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHPOBATH €r0  CHUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepPU30BaTh IJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XAMHMYECKUX DJIEMEHTOB IepBOro—4erséproro nepuonos Ilepuomnueckoir cucremsr JI.M.
MeneneeBa, UCONIB3Yys MOHATUS «IHEPreTUYECKHE YPOBHHY, «OHEPIe€THUYECKUE MOJTYPOBHH,
«S-, p-, d-atomHbBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKHE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHMMHYECKHX DJJIEMEHTOB W HX
COEMHEHMH 10 nepuojaM u rpynmam llepuoguueckoii cucremsl 1. 1. MenneneeBa, BAJICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIEKTPOHHBIX 000JIOUEK;

c(OpMHUPOBAHHOCTh YMEHHUMH: XapaKTepu30BaTh (OMHUCHIBaTh) OOLIME XUMHYECKHE
CBOICTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE T€HETUYECKOW CBSI3H
MEXIy HEOPTraHUYECKMMU BEILIECTBAMHU C MIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaxkLuii;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYINTHOCTH: OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIX
PEeaKIHii TOCPEICTBOM COCTaBIICHHSI AJIEKTPOHHOTO OallaHCca 3THX PEAKIU; peaKIuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKpPAIIEHHBIX HOHHBIX YpaBHEHWH; peakiuit
TUAPOIIN3a; PEaKIUil KOMIUIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJICKCOB IIMHKA U
ATIOMHUHHS);

c(OpMUPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ y4€ToM HX DSHEPreTHYECKUX XapaKTePUCTUK, XapaKTep H3MEHEHHsS CKOPOCTU
XUMHUYECKON PEaKIMu B 3aBUCHMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUSI 1TOJ] BIUSHUEM BHEIIHUX Bo3newcTBui (mpuHiui Jle Hlatense);



Cc(OPMHPOBAHHOCTb YMEHHSI XapaKTepU30BaTh XMMUUYECKHE PEAKLIUK, JEeKaIlue B OCHOBE
NPOMBIIIICHHOTO TOJMYYeHHUS CEPHOM KHCJIOTHl, aMMHaka, OOIIMe Hay4yHbIE MPUHIHUIIBI
XUMHYECKMX IPOU3BOJCTB; II€JIECOO0Pa3HOCTh IPUMEHEHUS HEOPraHWYECKUX BEILECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHUS PUCK-T10JIb3A;

c(OpPMHPOBAHHOCTb BJIa/ICHUSI CUCTEMON 3HaHUI O METOJAaX HAyYHOI'O IIO3HAHUS SBJICHUMN
OpUpoabsl  — HaONIOJCHHE, W3MEPEHHE, MOJEIUPOBAHUE, HKCIEPUMEHT (peajbHbIl U
MBICJICHHBIN), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUs MPHUMEHATh ITH 3HAHHUSA TPHU
9KCHEPUMEHTAJIbHOM HCCIEI0BAaHUM BEILECTB M Ul OOBACHEHMS XUMHUYECKUX SBIICHUI,
UMEIOIUX MECTO B IPUPOJIE, TPAKTUUECKON AEATEIIbHOCTH YEI0BEKa U B IOBCEHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMEHHSI BBISBIISTH B3aUMOCBSI3b XMMUYECKHX 3HAHUH C MOHATUSAMHU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Juii 0Oojiee OCO3HAaHHOTO
NOHUMAaHMs MaTepUaIbLHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacu€Thl: C UCIOJIB30BaHUEM MOHATUH «MaccoBast
JIOJIsl BELIECTBA B PACTBOPE» M «MOJIIPHAsi KOHIICHTPALIKs»; MACcChl BEeIIECTBAa WM 00bEMa Tasa
10 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE WM O0BEMY OJJHOTO M3 YHYAaCTBYIOUIUX B PEaKLUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peakluu; 3Ha4YeHNs1 BOJOPOJHOIO M0Ka3aTessi pacTBOPOB KHCIOT
U I1enoYell ¢ M3BECTHOM CTEMEHbI0 JUCCOLMALUU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IPOJYKTa peaKluu, €CIU OJHO U3 MCXOJHBIX BELIECTB JIaHO B BUJE PacTBOpa C ONpeneIEHHON
MaccoBOM J10JIe pacTBOPEHHOIO BEIIECTBA WJIM JaHO B H30BITKE (MMEET NpPHUMECH); J10JIU
BBIX0/JIa MPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIIEHUI ra3oB;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUH
AKCIIEPUMEHT (TIPOBE/IEHUE peaKuii HIOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONpPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO HHIUKATOPOB,
U3y4eHHE BIHUSHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOM peakiuu, pelieHne
HKCHEPUMEHTANbHBIX 33/1a4 1o TemMaM «Metamib» 1 «HemeTamiby) ¢ coOM0JeHUEM MpaBUil
Oe3omacHOro oOpalieHus C BellecTBaMM U J1ab0opaTOpHbIM 000pyaOBaHUEM, (HOPMYIHPOBATH
LeNb HWCCIENOBaHUS, MPEACTaBIATh B pa3inyHOW (opme pe3yabTaThl HKCHEPUMEHTA,
aHaAJIM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTD;

c(OpPMHPOBAHHOCTb YMEHHUI: COOMIOAATh MPaBUia MOJb30BaHUS XMMHUYECKON MOCYION U
1abopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEHIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOIMUYECKH IIeJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH JEATENBHOCTH B LEISIX COXPAHEHHUS CBOETO 30POBbS,
OKpYXarolled MNPUPOAHON Cpelsl U JAOCTHKEHHA €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABaTh
OMACHOCTh TOKCHYECKOTO AEMCTBUSI HA >KUBBIE OPraHU3Mbl OMPEIENIEHHBIX HEOPraHUYECKHUX
BEIIIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OPMHPOBAHHOCTh YMEHMIA: OCYIIECTBIATH IeJICHANpPaBICHHBI IMMOMCK XMMHUYECKON
UHPOpPMALUK B PA3IMYHBIX UCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoil WH(poOpManuu, WMHTEpHET W Jpyrue), KPUTHYECKH AaHAJIM3HPOBATH XHUMHUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U HUCI0JIb30BATh B COOTBETCTBUM C MOCTaBICHHON yueOHOMI
3aJa4eil.
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Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmeranst

2.2 MeTtamisl
Hroro no pazgeny

Pa3zgen 3. XuMus u :Ku3HL

31 MeTtonabl TO3HAHUS B XUMUH. XUMHUA U

KHN3Hb

Hroro no paszneny

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoanuecTBo 4acoB

Beero KonTposbHbie
padoThI
9
11 1
19 1
39
31 1
23
54
9
9
102 4

IIpakTn4yeckue

padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl



IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

[Tpeamer u 3HaUCHHE OPraHUYECKOM
XUMUH, [IPEJICTABICHUE O MHOI000pa3uu
OPraHUYECKUX COCTUHEHUIN

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOXHOCTH aTOMa yriiepoia

XI/IMI/I‘-IGCKaSI CBA3b B OpI‘aHI/I‘ICCKI/IX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (eKTHl B MOJIEKYJIaX OPraHUYEeCKUX
COeTUHEHUN

[IpencraBienue o kaaccuukanuu u
cucrematrueckas Homernkinarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccugukarus peakiuii B opraHn4eckoi
XUMHUU

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl



10

11

12

13

14

15

Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
AIIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

dusnyeckue U XUMUYECKHE CBOWCTBA
AIKAaHOB

HaxoxnaeHnue ankaHoB B Ipupoxac.
CriocoOsbl MNOJIY4YCHHA U IPUMCHCHUC
AJIKaHOB

[{ukmoankanel: obmas Gopmyoa,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYIECKUX CBOHCTB, CITOCOOBI
HOJTyYEHHS U IPUMEHECHHUE

Pemenne pacdy€THbIX 3a/1a4 HA
orpezesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHUYEeCKOr0 BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAIIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUH 110 TEME

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
bopmyna, HOMEHKIATypa, NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

®u3nyecKue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa



16

17

18

19

20

21

22

23
24

25

26

27

28

CriocoObI nostyueHus 1 IPUMEHEHNE
aJIKEHOB

[TpakTuyeckas padora Ne 1 mo Teme
"ITosrydyeHune 3TUIIEHA U U3YYEHUE €TI0
CBOMCTB"

Pemenne pacuéTHbIX 3a7a4 Ha
orpezesieHue MOJIEKYIIpHOU (HOpMyIIbI
OpraHMYECKOI0 BEIIECTBA

ATKagueHsl: CONPSIKEHHBIE,
W30JIMPOBAHHbIE, KyMYJINPOBAaHHBIE.
OCOo0EeHHOCTH 3JIEKTPOHHOTO CTPOCHHUS
XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JMEHOB

CriocoObI mosTydeHus 1 IpUMEHEHNE
QJIKaJUCHOB

AJKUHBI: TOMOJIOTHYECKUH psiJl, 001as
(bopmyna, HOMEHKIATypa, JIeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
¢buznyeckue cBoicTBa

XMUMHYECKHE CBOMCTBA AJIKNHOB

KauecTBeHHBIE peaklInM Ha TPOWHYIO CBSI3b

CriocoObI nostyueHus 1 IpUMEHEHNe
AJIKUHOB

Pemenue 3amad: pacd€rsl 0 YpaBHEHHIO
XUMUYECKON pEeaKInn

CI/ICTCMaTI/BaI_II/ISI n 0606IJ_ICHI/Ie 3HAHUM 110

TEME

ApeHbI: TOMOJIOTUYECKUH PsiJI, 00IIIast



29

30

31

32

33

34

35

36

37

38

dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMEIlCHNS

XHMMHYECKUE CBOWCTBA aPCHOB: PEAKITUU
MPUCOSAMHCHHUS, OKUCIICHHE TOMOJIOTOB
Oensoia

OCco0EHHOCTH XUMHYECKUX CBOMCTB
CTHUPOJIa

Pemenne pac4€THbIX 3314 HA
OIpeieIeHue MOJIEKYJIIPHON (OPMYIIbI
OpPraHMYECKOT0 BEIIECTBA

CriocoObI mosTydeHus 1 IpUMEHEHNE
apeHOB

['eneTnueckas cBSI3b MEXAY pa3IMUHBIMU
KJIaccaMH YIJIeBOJOPOIOB

Pacuérel Mo ypaBHEHHSM XUMUYECKHX
peakuuii. CucremaTtusanus u 06001eHe
3HaHUH 110 TEME

[Tpuponnsiii ra3. [lonmyTHble HEPTSIHBIE
rassl

KameHHbI# yrosib 1 IpOyKThI €ro
nepepadboTKu

Hed1b 1 ciocoOsI e€ nepepaboTKH.
[TpumeHeHne NPOTYKTOB NepepadoTKU
HePTH



39

40

41

42

43

44

45

46

47

48

49

I'enernueckas CBA3b MCKAY pa3JINYIHbIMUA
KJracCaMH yIrji€BoJOpOJ0B

["ajoreHonpou3BOIHBIE YTIEBOJOPOIOB:
3IIEKTPOHHOE CTPOCHHE; PEAKIINU
3aMeIIeHus TaloreHa

JleWicTBue miemouei Ha
rajoreHnpou3BoAHbIe. B3auMopeicTeue
JUTAJIOr€HAJIKAHOB C MArHUEM U IIMHKOM

CucremMaruzaius 1 0000IIeHe 3HAHUH 110
pazneny "Yriaesogopoas”

KonTponbHas pabota no teme
"VYrineBonopoasr"

[IpenenbHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHH psijI, oOmiast popmya,
CTPOCHHE MOJIEKYJI, NU30MEPUs,
HOMEHKJIaTypa, Kiaccudukanms,
¢du3HIecKue CBONCTBA

XYMHYECKUE CBOWMCTBA MPEETbHBIX
OJIHOATOMHBIX CITUPTOB

CniocoOsblI MoTydeHus U IpUMeHEHUe
OJIHOATOMHBIX CIIUPTOB

[Ipoctrie aduphl: HOMEHKIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U

XUMHUYECKUX CBOWCTB

MHOFO&TOMHI)IG Cl'II/IpTI)II OTUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, nux q)HBquCKI/Ie U XUMHNUYECCKHUC
CBOMCTBA

CriocoObI nostyyeHus 1 IpUMEHEHNE



50

51

52

53

54

55

56

57

58

59

60

61

MHOI'0OAaTOMHBIX CITMPTOB

deHO: CTPOCHUE MOJICKYJIbI, PU3MUYCCKHE
cBoiicTBa. TOKCUYHOCTH eHOIa

Xumudeckue cBoicTBa (heHoma

CriocoObI mostyueHust 1 IpUMEHEHHE
denona

[TpakTuueckas padora Ne 2. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
"Crupthl 1 eHOTBI"

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
TEME

AnBAETUIB U KETOHBI: 3JICKTPOHHOE
CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHUE PSI/IbI, 001mas opmyia,
M30MEpHsI U HOMEHKJIATypa

Anbaeruipl ¥ KeTOHBI: (U3HUECKUE
CBOICTBA; peaKIy IPUCOCTUHCHUS
Peakinu okucieHNs U Ka4eCTBEHHbBIE
PEaKIuu allbJIeTHI0B U KETOHOB
CriocoOblI TOTy4eHUSs aTbACTUIOB U
KETOHOB

OIHOOCHOBHEBIE TIpEIeIbHBIC KApOOHOBEIC
KHCIIOTBI, 0OCOOEHHOCTH CTPOCHUS MX
MOJIEKYJT

N3oMepHst 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHEe CBOWCTBA

XHUMHUYECKHE CBOMCTBA OpCACIIbHBIX
OJHOOCHOBHBIX Kap60HOBBIX KHUCJIOT



62

63

64

65

66

67

68

69

70

71

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIIOTBL. MHOTO0Opa3ne kKapOOHOBBIX
KUCIIOT

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THIPOKCHKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

[TonsiTve 0 MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT

CriocoOsbl MMOJIYYCHHA U IPUMCECHCHUC
Kap6OHOBLIX KHCIIOT

CrnosxxHble 3(hUpbl: TOMOJIOTHYECKUHN PSIII,
oOuras popmyna, U3oMepus U
HOMEHKJIaTypa

DuU3nYECKUEe U XUMUYECKUE CBOMCTBA
3¢upoB

Pemenune pacu€THbIX 3a7a4: 10 YPAaBHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJISIPHOUN (POpPMYJIbl OpraHMYECKOTO
BEIIECTBA

[Tpaktuyeckas padora Ne 3. Pemenue
HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"Kap6onoBsie kucinotel. CiaoxkHbIe dPupH"
XKupsr: crpoenue, punUecKue u
XUMHYECKHE CBOMCTBA (THAPOIU3)
Oco0eHHOCTH CBOMCTB JKHUPOB,
CoJIepKalliX OCTaTKH HETpeledbHbIX



72

73

74

75

76

77

78

79

80

81

82

JKUPHBIX KUCIIOT. JKUpBI B IpUpOLE

MpbU1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Morolee Aeiicteue. [lonsatue o
CHHTETUYECKUX MOIOLIMX CPEACTBAX
(CMCO)

['eneTnueckas CBsI3b yrieBOIOPOIOB U
KHUCJIOPOJCOAEPKAIIMX OPraHUYECKUX
BEIISCTB

Pacuétpl 10 ypaBHEHUSIM XUMUYECKUX
peaxkiun

Cucremaruzanusa U 0000IeHNE 3HAHUI 110
TEME

OO11ast XapakTepUCTHKA YTIEBOJOB U
KJIaCCHU(UKAIUS yIIIeBOJOB (MOHO-, TU-
HoJIMCaxapuabl)

MoHocaxapuasl: pu3nyeckue cBoicTBa U
HaXO0XJICHUE B IPUPOJIE

[IpumeHeHue TI0KO03bl, €€ 3HaUeHuE B
YKU3ZHEJEATEIIbHOCTH OpraHu3Ma
Jucaxapunpl: caxapo3a, MajapT03a U
nakro3a. HaxoxneHnue B npupoje u
IPUMEHEHHE JUCAaXapuI0B
[Tonmncaxapuapl: CTPOEHUE MAKPOMOJIEKYIL,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEHNE

[TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacueTHbIX 3a7a4 Ha
orpeziesieHUe JI0JIM BBIXOAA MPOIyKTa



83

84

85

86

87

88

89

90

91

92

93

pCakiun OT TCOPECTUYCCKHU BO3MOKHOI'O

CucremMaruzaiys 1 0000IIeHNE 3HAHUH 110
pazneny

KoHTtponbHas pabota 1o Teme
"Kucnopoaconepsxaniyue opraHui4ecKue
coenuHeHus"

AMUHBL: KTaccUpUKAIH, CTPOCHUE
MoJIeKy, o011as popmyia, u3oMepus,
HOMEHKJIaTypa 1 (pu3nueckue cBoicTBa
XUMHYECKHE CBOWCTBA aH(PaTHUECKUX
aMHHOB

AHunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XUMHUYECKHMX CBOMCTB aHUJIMHA

CriocoObI mosTydeHus 1 IPUMEHEHNE
ann(paTUIEeCKUX aMUHOB

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OtnenbpHBIC IPEACTABUTEIH Ol
aMHUHOKHCIIOT

XUMHYEeCKHE CBOMCTBA aMHHOKHCIIOT, X

OMOJIOrMYeCKOe 3HAUCHHE aMHHOKHUCIIOT.
CuHres u TUAPOJIN3 MEIITUI0B

Benku kak mpupoIHBIE TOTUMEPHL;
CTPYKTYpHI O€JIKOB

XHUMHUYECKHE CBOICTBA OEIKOB
A3oTcoepKaliie reTeporuKInIecKue
COCONHCHUA. HYK.]'IGI/IHOBBIC KHCJIIOTHI.
COCTaB, CTPOCHHUE U OMOJIOTHYECKAas POJTb



94

95

96

97

98

99

100

101

102

[TpakTtuyeckas padora Ne 4. Pemenue
AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coenuHeHus"

[Tpaktuyeckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coenuHeHun"

['omoBast KOHTpoOJIbHAS paboTa

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYIIIPHBIX COCJIMHEHUHN U
MCTOJbI UX CHUHTC3a —IIOJIMMCPHU3alnA U
MNOJIMKOHACHCAIIUA

[TnactMaccel. YTunuzanus u nepepadoTka
IIacTUKa

DnacToMepbl: HaTypaJlbHbIN
CUHTCTUUYCCKHUEC KaydYKH. Pe3una

Bomnokna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMepI)I CII€IaJIbHOI O
Ha3HAa4YCHUA

[Tpaktuyeckas padora Ne 6. Pemenue
HKCIIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Pacnio3HaBaHue miIacTMacc U BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS

W3Y4YEHHOT0 MaTepuaa 1o TeMe
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102



11 KJIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI
3JIEMEHT. M30TOIBI

CrtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB,
KBAaHTOBBIC YHUCIIA

Knaccugukaiius XAuMHUECKUX JIEMEHTOB (S-,
p-, d-, f-a;memeHTHI)

PacnipesiesieHue 31€KTPOHOB TI0 aTOMHBIM
opOuTaIsIM

DJEeKTPOHHBIE KOH(PHUTYypaAIIMA aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXKIEHHOM
COCTOSIHUH

ONeKTPOHHbIE KOH(UTYpaAIIN HOHOB.
DIEeKTPOOTPULIATETLHOCTh

Ilepuoanueckuii 3akoH u [lepronnueckas
CHCTEMa XUMHUYECKUX deMeHToB /I, H.
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH
MPOCTBIX U CIIOKHBIX BELIECTB M0 IPyNIaM U
nepuoaamM

CI/ICTCMaTI/BaI_II/ISI n 0606IJ_ICHI/IG 3HAHUM 110

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14

15

16

17

18

19

TEMEC

Buapr xumudeckoii cBsI3H. MexaHN3MBI
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoseKkyispHbie
B3aNMOICUCTBHSA

BaneHTHOCTh U BaJIeHTHbIE BO3MOKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYpPbI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCIUHCHUAX: COCTAB U HOMCHKJIATypa

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTAJNINYECKUX PEILETOK U CBOMCTBA
BEIIIECTB

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne o KOJUIOUIHBIX pacTBOpax

HcTuHHBIE PaCTBOPHI: HACBILICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparsl

Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB

Pemenue 3a1a4 ¢ ucnosib30BaHUEM MTOHITHH
""MaccoBast J10JIsl pacTBOPEHHOTO BelecTra',
"MoJsipHast KOHUeHTpanus'"
Knaccudukanus u HoMeHKIaTypa
HEOpPraHMYECKUX BEIIECTB
Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110
TeEME



20

21

22

23

24

25

26

27

28

29

KonrponsHas padora o remam "Ctpoenue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
anemenToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTn"

Krnaccudukanus XuMHYECKUX PEaKIUii B
HEOPraHWYECKOW M OPraHUuYeCKON XUMUU.
3aKOH COXpaHEHHS MaCChl BEILIECTB; 3aKOH
COXpaHEHUs U TIPEBPALICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3 (GEKTh XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHUS

Breraucnenns mo YPaBHCHHUAM XUMHUYCCKUX
pCaKIII/Iﬁ U TCPMOXUMHNYCCKUM YPABHCHUAM

CKOpOCTh XMMUYECKOH peakiuu, eé
3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u kaTanuzaropsl

["'oMOreHHbIe U reTepOreHHbIE PeaKIINU
[TpakTrueckast padora Ne 1 o teme

"BnusiHue pa3inyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOM peakiun"
OOpatuMble 1 HEOOpaTUMBbIE PEAKIINH.
XHMMHYECKOE PaBHOBECHE
[TpakTrueckast padota Ne 2 o teme
"BausiHue pa3nuuHbIX GaKTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

DnekTponuTHdeckas aucconnanusi. CuiabHbIe
U cinabpie IeKTpoauThl. CTeneHb



30

31

32

33

34

35

36
37

38

39

40

41

JIHCCOIHAIAN

HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX
pactBopoB. Bonopoausiit mokazarens (pH)
pacTBopa

I'maponus coneit. Peakiuu, mpotekaronme B
pacTBOpax AIEKTPOJIUTOB

[TpakTuyeckas padora Ne 3 o Teme
"XUMHUYECKHE PEaKIIMK B PACTBOPax
3JIEKTPOJIUTOB"

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakuuu. BaxxHeumme oKucauTenm u
BOCCTAHOBUTEIHN

Meton 351eKTPOHHOTO (3J1EKTOHHO-MOHHOTI'0)
OanaHca

DJEeKTpOJIU3 PAaCTBOPOB U PACIIIABOB
BELIECCTB

Pemenue 3ana4 pa3nuyHbIX TUIIOB

Pemenue 3ana4 pa3nu4HbIX TUIIOB
Cucremarusanus 1 0000IeHNE 3HAHUHN 110
teMe "XuMuyeckue peakuuu"

KonrtponsHas padorta no teme "Xumuueckue
peakiuu"

ITonoxxenue HemeTaios B Ilepuoanueckoit
CHCTEME XUMHYECKHUX d1eMeHTOoB /1. .
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoOB. OHU3NYECKHE CBOMCTBA HEMETAJIJIOB

AmIoTponusi HEeMeTauIoB (Ha IpuMepe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)



42

43

44

45

46

47

48
49

50

51

52

53

Bonopon: nomyuenue, pusndeckue u
XUMHYECKHE CBOMCTBA. [ napu bl

["anoreHsl: HAXOXKACHHUE B IPUPOJIC, CIIOCOOBI
MOJTy4eHUs], PUINICCKUE U XUMUICCKHE
CBOMCTBA

I"anorenoBoiopoabl. Baxkneiue

KHCJIIOPOACOACPKAIINNE COCAUHCHUA
TaJIOrCHOB

JlaGopaTopHbI€ U MPOMBIIUIEHHBIE CIIOCOOBI
HOJIy4eHus rajgoreHoB. [Ipumenenue
rajloTeHOB U UX COeIMHEHUN

[Tpaktuyeckas padora Ne 4. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEME
"T"asnorens”

Kucnopon: maboparopHeie u
MPOMBIIIICHHBIE CIIOCOOBI MTOTyYSHHUS,
¢duznueckue U xumudeckue ceorcTra. O30H.
[TpumMeHeHHe Kuciopoia 1 030Ha

Oxcubl ¥ NEPOKCU/IBI

Pemenue 3a1a4 pa3nuyHbIX TUIIOB

Cepa: Hax0XJIeHHE B MIPUPOJIE, CITOCOOBI
TOJTy4YeHUsI, PU3NIECKUE U XUMHYECKHE
CBOMCTBA

CepoBoniopo/i, cynbhuabt
Kucnopopaconepxamme coeTnHEHHSI CEPHI.
OcoOEeHHOCTH CBOMCTB CEPHOM KHCIOTHI
[TpakTuueckast padbota Ne 5. Pemenue
JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "Cepa u
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eé coequHeHus"

A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI
MOJTy4eHUs], PUINICCKUE U XUMUICCKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

Kucnopoacoaepxaniie coeTMHEHHsI a30Ta.
Oco0EHHOCTHA CBOUCTB a30THOM KUCJIOTHI

[TpumeHeHue a30Ta M €ro COSAMHEHUI.
A3oTHBIE yoOpeHus

docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI
NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

Oxkcunsl pocdopa, pochopcoaepxaiine
kucnotbl. Comu pochopHO KUCTOTHI
[Tpumenenne pochopa u €ro CoeTUHEHHA.
®dochopubie ynoOpeHus

[TpakTrueckast padorta Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/a4 10 TemMe "A30T U
dbocdop u ux coenuHEHH"

VYraepon: HaXoXJeHHE B IPUPO/JIE,
AJIJIOTPOMNHbIE MOAUPUKALNH; (PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

Oxcun yraepoaa(ll), okena yraepona(1V),
yroJIbHAs KHCIIOTa U €€ CONH

Pemrenne 3a1a4 pas3sIM4HbIX TUIIOB

Kpemuuii: HaxoxxJ1eHue B MPUPOJIE, CIIOCOOBI
MONy4eHUsl, PU3NYECKUE U XUMUUECKHE
CBOWCTBA

Oxkcun kpemuusi(1V), kpeMHUEBass KHCIIOTA,
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CHJIMKAThI

HpI/IMeHeHI/Ie KpPEMHHS U €T0 COGHHHGHHﬁ.
CTCKHO, €TI0 IMOJIy4YCHUEC, BUJIbI CTCKJIIA

Pemrenne 3a/1av pa3JIM4YHbIX TUIIOB

Cucremarusanus U 0000ILEHUE 3HAHUN 1O
teme "Hemeramisr"

KoHntponbnas padora mo teme "Hemetamnsr"

AHanm3 pe3yinbTaToB KOHTPOJILHOW PaObOTHI,
KOppEeKLHsI OIIHO0K

[NTonoxxenune merayuioB B [lepuoauyeckoit
CHUCTEMEC XUMHNUYCCKUX JJIEMCHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000J104€K aTOMOB METAJJIOB

Ob6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpumeneHre MeTauioB B OBITY U TEXHUKE

Cnnasel MetaiuioB. Kopposust Mmeranios
Pemenne 3a1a4d pa3nu4HbIX TUIIOB

DIEKTPOXUMHUECKHUH psiji HANpsKEHUH
MeTauioB. O01ue crocoOb! MOTy4YeHUs
METAJIJIOB

OO6mas xapakrepuctuka metayion |A-
rpynnsl [lepuoanueckon cucremsl
XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui:
nonyueHue, GU3ndecKue U XUMHUIECKHe
CBOWCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U
UX COCOUHEHUU

O6mras xapakrepuctika MetaioB |A-
rpynisl [lepronndeckoit cuctembl
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XUMHUYECKHX DJIEMEHTOB. Maruuiu u

KaJIBIIMI: TIOJTydeHue, (GPU3ndecKue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUMN

JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

AJTOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

AmM@oTepHbIe CBOICTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
pUMEHEHUE

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

[TpakTuueckast pabota Ne 7. Pemenue
AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"MeTasuibl IIaBHBIX oArpymnn"

OO11ast XapakTepUCTHKA METAJIJIOB
no6ouHsIx noarpymi (b-rpymm)
[Teproanueckoi CUCTEMbBI XUMHUYECKUX
3JIEMEHTOB

Puznyeckne 1 XMMUYECKHE CBOMCTBA XpOMa
Y €r0 COEAMHEHNH, X IPUMEHEHNE
Baxwueiimme coeMHEHNs] MapraHia.
[lepmaHranat Kajius, €ro OKUCIUTEIbHbIE
CBOMCTBA

duznyeckue 1 XUMUYECKIE CBONCTBA JKeJe3a
u ero coenuHeHun. [lomydenne n

IMPUMCHCHHUEC CIIJIaBOB JKEJI€3a

du3nyeckrue U XMMHUYECKHE CBOMCTBA MEIH U
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€€ COCIMHEHMM, UX IPUMEHEHUE

dusnyeckue 1 XMMUYECKHE CBOMCTBA [IMHKA
U €ro COCIMHEHUH, UX IIPUMEHEHUE.
I'MIpOKCOKOMIIIIEKCHI IMHKA

[TpakTuueckas padora Ne 8. Pemenne
9KCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe
"Mertasuibl T0OOYHBIX TTOArPyIT"

Pemenue 3a1a4 pa3nu4HbIX TUTIOB
O06001IeHre U CUCTEeMAaTH3AIHS H3YYEHHOTO
Martepuaina o teme "Mertanibr"
KoHTtpoinbHas padora o teme "Mertamibt"
AHanm3 pe3yinbTaToB KOHTPOJIBLHON PabOTHI,
KOppEeKLHUsI OIIHO0K

Poinp xuMun B o0ecrieueHUU YCTOﬁqHBOFO
Pa3sBUTHA YCIIOBCUCCTBA. IlonsTue o
HAaYYHBIX METOAax UCCIICAOBaHW BCIICCTB

HayuHble npuHLIMIIBI Oprasu3anuu
XAMHYECKOTO MPOU3BOJICTBA.
[TpoMbInIIeHHBIE CTIOCOOBI MTOTYYEHUS
Ba)KHEUIIINX BEIIECTB

XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEen
Cpenbl ¥ €ro NOCIIeCTBUS

XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBa

Xumus nuiy. Ponbs XuMuu B 00ecIeueHuu
MHIIEBOM 0€30I1aCHOCTH

Kocmetnueckue u napdromMepHbIe cpeIcTBa.
briToBasg xumus



XuMHs B CTPOUTENBCTBE. BaskHeiue

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC
MaTepuabl

101 XuMus B CEINBCKOM XO35IMCTBE.
Opranuyeckue U MUHEpaJIbHbIE y100peHus

102 CucremaTtu3zanus u 0000IIeHHE 3HAHUN TTO

TEMEC

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102
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