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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma 1Mo XMMUH Ha ypOBHE CpeHEro oO0Iero oopasoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Qeneparuny, TpeOOBaHMKH K pe3yiabrataM OCBOoeHHs (enepanbHO  00pa3oBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanusa(POIl COO), npencraBieHHbIX B DenepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mpenmMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoUIMX OCHOBHBIE 00pa30BaTENIbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTerun
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon ao 2025 roma» (Pacnopsbkenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

XvuMHUsg Ha YpOBHE YIIyOJNEHHOrO H3y4eHHUS 3aHMMAeT Ba)XXKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTO oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. WM3yueHue mnpeamera,
peanu3zyeMoe B YCIOBHUSX JU(PEpEeHIIMPOBAHHOTO, MPOPMIBHOTO OOydYeHUs, TNPHU3BAHO
obecrieunTh 00IIe00pa30BaATEIbHYI0O U OOIIEKYIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJBI,
HEOOXOMUMYIO Ul aJaNnTaldd MX K OBICTPO MEHSIOUIUMCS YCIOBUSM JKM3HH B COLIMyME, a
TaKXKe IS MPOAOIDKEHHS OOYYEeHHs B OpTraHU3aIMsaX MPOo(ecCHOHAILHOTO O00pa30BaHHSA, B
KOTOPBIX XUMHSI SIBJISIETCSI OJTHOM U3 MIPUOPUTETHBIX TUCIUTLUINH.

B mnporpamme mo XuMHUM Ha3HaueHHe mpeaMera «XUMHUS» TOIy4daeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUMN K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAECTENBCTBOM TOMY SIBJISIOTCS CJICAYIOIIUE BBITOJHIEMbIC
POrpaMMOii 0 XUMUHU (YHKITUH:

e yHPOPMANMOHHO-METOIMYECKAs, peaNn3anrs KOTOpPOH oOecreynBaeT MOTydeHHE
MPEJICTAaBICHUS O LIEJsIX, COJep:KaHWU, oOmeil cTpaTterud OOy4eHHsl, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCS CPEACTBAMM IPEeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOLIa, KOTOpast peayCMaTpUBAET onpeJieTIeHue:
INPUHLIMIIOB  CTPYKTYPUPOBAaHUS M  IOCIEJOBATEIbHOCTH M3y4€HUs Y4eOHOro
Marepuana, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepHUCTHUK; MOJIXO0JI0B K
(GOpMHUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OIIEHKH 00pa30BaTeIbHBIX
JOCTHXKEHUI oOydaroluxcsi B paMKaX HMTOrOBOM arTecTaliud B (QopMe €AUHOIO
roCy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asnist yrinyOI€HHOTO U3YUEHUS XUMHUH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/ECpKaHKE, 00s3aTeNbHOE ISl U3YUYEHHUS
B paMKax OTAENbHBIX  mOpoduiel, NpeaycMaTpuBaeT  pacOpeleieHne |
CTPYKTYpUPOBAaHHE €r0 MO KjaccaM, OCHOBHBIM COJEpPKATEIbHBIM JIMHUAM/pa3jienaM
Kypca;

e aéT MpUMEpHOE paclpeieieHne yueOHOro BpeMeHH, peKOMEHIYEMOro JIIsl U3y4eHUs
OT/IETIbHBIX TEM;

e [peasaraeT MPUMEPHYIO TMOCIEAOBATEIbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana C
y4E€TOM JIOTUKH TIOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX M MEXXITPEIMETHBIX CBSI3EH;

e JaéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell M 3a7ad M3ydyeHUs IMpeaMeTa Ha
yriayOln€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPETHErO
obmiero oOpa3oBaHUs, COJAEPKATEILHON XapaKTePUCTUKHU TUTAHUPYEMBIX PE3YJIbTaTOB
OCBOCHMSI OCHOBHOH 00pa30BaTEIbHOM MpOrpamMMbl CPEIHEro o0Iero odpa3zoBaHus
(JIMYHOCTHBIX, METAMPEIMETHBIX, TPEIMETHBIX), a TAK)KE C Yy4€TOM OCHOBHBIX BHJIOB



yueOHO-MT03HABATENbHBIX JIEHCTBUN OOYyYarolerocss MO OCBOCHHUIO COJIEp’KaHUs
peaMeTa.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00mIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIGHHOM MPOrpaMMON IO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIONICH copep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaéTcsi BO3MOXKHOCThH BBIOOpa ero
BapUaTUBHOW COCTABJIAIOIIEH, KOTOpask TOJIKHA ONPEENATHCA B COOTBETCTBUU C HaIlpaBJIEHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOdoxkeHUsAsMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0ydeHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHs HA YPOBHE YIIyOJIEHHOTO M3yYCHHS HAIpPaBICH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM OSTaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLUIUIMH B By3aX M OpPraHU3alusiX CpelHero npodeccuonanbHoro oopazoBanus. B 3Toil cBs3u
U3y4YEeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHe U
yrayOieHne TEOPEeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOydaromuxcs, BbIOpaBIIMX
onpeAenéHHblil MpoQuiib 00y4eHHs], B TOM YHUCIIE C MEePCIEKTUBOM MOCIEIYIOMIETo MOTy4eHus
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsimy ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUIaHUPYEeMBIM pe3yJbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIET0 OO0pa30BaHUSA W3YYEHUE IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAKXKE HA PEUICHHE 33/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUSI 00YJarOIIHUXCH,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyna ¥  OO0OOIEHHBIX CIOCOOOB  ACSATENIBHOCTH, WMEIOIMIUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  ipefMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéuubie Kypcebl — «Oprannueckas xumusi» u «OOmas u HeopraHuyeckas xumusi». [Ipu
OTpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMy COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a ocHOBY HpuHATH nojoxeHus PI'OC COO o paznuuusx 0a30BOro u
yrIIyONnEHHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHoBy copepxkanusi KypcoB «Opranudeckass xumus» U «OOmmas v HeopraHudeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HUs INpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIEHHOE TEOPETHYECKOE
JIOTIOJIHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonplmMi  00BEM
(dakTomornueckoro Marepuaina. Tak, Ha yriyOJIEHHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOTO YBEIWYEHHUsS O0bEMAa 3HAHMM O XMMHMYECKHUX JJIEMEHTaxX U
CBOMCTBaX UX COEAMHEHUN HAa OCHOBE PACIIMPEHUS M YrIyOJeHHs MpEeACTaBIECHUN O CTPOSHUU
BEIIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKAHMS PEaKIMid, pacCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHue nepruoauueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBACHSIETCS C
TOYKU 3pEHHs] PHEPreTHUECKUX HM3MEHEHUH mpu e€ o0pa3oBaHUM M Pa3pyLICHHH, & TaKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOIMOJIHAETCS
(dbopMupOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEILECTB. B Kypce opraHMueckod XMMHMM INpPU PACCMOTPEHHUU pEaKLMOHHON
CHOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIepP)KaHHWE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
W3YYCHUS i1 KIAcCOB ompeaenéHHoro mpoduis (TaaBHBIM 00pa3oM Ha HX CTPYKTYpy U
XapaxkTep JIOMOJIHEHHUM K OO0IIell cucTeMe MpeIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa sl KIACCOB XHUMHUKO-(DHU3MUeCKOro
npoduist 60JBINIOE 3HAYECHUE OyIyT UMETh JIEMEHTHI y4eOHOTO MaTepualia 1Mo OOIIeH XUMHH.
[lpy w3yueHuwn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeT cienaH Ha OOIIHOCTh METO/IOB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHHA B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAs TEOpHUs
(MonexynsipHasi Teopus B (U3MKE), 3aKOHBl COXPAHEHHS MAacChl W DJHEPrHH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U IPYTOe.

B 10 ke Bpems B copepikaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhHIIs
00BN yAeTbHBIN Bec OyaeT UMEeTh OpraHHuecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXKHOCTh Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3alluu KJIETKU Kak
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMIHJbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U apyrue. [lpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEACTABUTEIECH OCHOBHBIX KJIACCOB OPIaHUYECKUX BEIIECTB
CIIy’KaT OCHOBOH JIJIsl U3Y4EHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHUS U OTbITA MPAKTUUECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHWN M3y4YCHUE MpeIMeTa
«Xumus» Ha yriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4YEOHBIMHU
peaIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTuka u uHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu u3yuyenun ydyeOHOro mpeamera «XuUMHS» Ha yriIyOJIEHHOM YPOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3anadei
MEPBOCTENIEHHOW 3HAYMMOCTH sBisieTca (OpPMUPOBAHHE OCHOB HAyKM XHMHH KakK 00JIacTH
COBPEMEHHOT0 EeCTECTBO3HAHMSI, TMPAKTUUYECKON IEeATENIbHOCTH YeNOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHne 31oil 3amaun Ha yriyOJIE€HHOM ypOBHE HU3YUYEHHS
npeaMeTa npernosaraeT peaau3aluio Takux 1enei, Kakx:

e (QopmupoBaHUE MPEJCTABICHUNA: O MAaTEPUATIBLHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBJIEHUHM IIPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAayK U
e€ Benylell posn B 00ecreYeHUN YCTOWYMBOIO Pa3BUTHS UEIIOBEUECTBA: B PELICHUU
npo0JeM HSKOJIOTHYECKOM, SHepreTM4eckoil M MUILEeBOH 0e30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB JHEPTrUU, B
obecrieyeHnn paloHaIbHOIO PUPOIOTIOIB30BAHUS, B hopmupoBaHUHI
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAK)KE IKOJIOTHYECKH 0O0CHOBAaHHOTO
OTHOLIECHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOGHHME CHUCTEMbl 3HAHUM, JEXKallUX B OCHOBE XHWMHUYECKOW COCTaBISIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOpUN XHUMHUHU, COBPEMEHHBIX IPEACTAaBICHUI O CTPOEHMHU BEIIECTBA Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYIJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUUYECKHUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaxX, 00 00X
HAyYHBIX TIPUHIIUIAX XUMHUYECKOTO TTPOU3BOICTBA;

e (opmupoBaHue Yy OOYYaIOUIMXCS OCO3HAHHOIO MOHHMMAaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMHUYECKMX 3HAHWM [JI1 OOBSCHEHUS KIIOYEBBIX HIEH W MpoliieM
COBPEMEHHOW XWMHUU, AN OOBSCHEHHS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPHUPOAY; TPAMOTHOTO pEIHICHHUs MpoOJeM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TO3UIUA HKOJOTHYECKOU
0€30IaCHOCTH TOCIIEACTBUN OBITOBOM M MPOM3BOJCTBEHHOH JEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJICTBOM, HCIOJIB30BAHUEM U MepepaboTKOi
BEILECTB;

yrIyONieHHE TPEACTABICHUH O HAy4YHBIX METOJaX IO3HAHUS, HEOOXOIUMBIX JUIs
NpUOOpPETEHUs] YMEHUN OPUEHTUPOBATHCSA B MUPE BEIIECTB U OOBSICHEHUS X UMUYECKUX
ABJICHUM, MMEKIUX MECTO B IPUPOAE, B IPAKTUYECKOW JACATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B mnane peanu3zanuu MEpBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIUX (PYHKIIHMA
LEJIOCTHOW CUCTEMBI CpeJHEero oOiiero oOpa3oBaHUs MPU U3YYEHUHU IpeaMmeTa «XUMHUsS» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaJbHOCTh MPHOOPETAIOT TAKUE LENH U 3a/1a4H, KaK:

BOCIIUTaHHE YOCKIEHHOCTH B TII03HABAEMOCTH SBJICHUH NPUPOJbI, YBAXKCHHS K
npoleccy TBOpYECTBA B 0OOJACTH TEOPETUYECKMX M MPHUKIATHBIX MCCIEJOBAHUN B
XUMHH, (POPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH;

pa3BUTHE MOTHUBALMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
crocoOHoOCTel o0yuarommxcsi, (OPMHUPOBAHUE Y HUX CO3HATEIBHOTO OTHOILICHHS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpAa30BaHHWIO KaK YCJIOBHIO YCICIIHON
MpOoPECCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

(dopMUpOBaHHE YMEHMH U HABBIKOB Pa3yMHOrO IPUPOIOIOIb30BAHUS, pa3BUTHE
9KOJIOTUYECKON  KYJIbTYyphl, = NPUOOpPETEHHUE  OMbITa  OOLICCTBEHHO-IIOJIE3HOM
JKOJIOTUYECKOH IEATCITLHOCTH.

OO0miee YUCIIO YacoB, MPEIYCMOTPEHHBIX I HM3y4eHUS XUMHUH Ha YriayOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, coctaBisieT 204 vacoB: B 10 kmacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 vaca B Hezento).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMHH, TPEACTaBICHHE O MHOT000pa3uu
OpPraHUYECKUX COCTUHEHUIH.

DONEKTPOHHOE CTPOEHUE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoaa. XUMUYECKasl CBSI3b B OPraHMYECKUX COECTUHEHMSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTajel yriaepona. MexaHH3Mbl 00pa3oBaHMs KOBaJICHTHOM
CBs3M (OOMEHHBII M TOHOPHO-aKLENTOPHBIH). THUIbI epeKkphIBaHUs aTOMHBIX OpOUTalei, 6- u
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJIAaxX
OpraHnueckux BemiecTs. [loHsTHE 0 CBOOOTHOM paauKale, Hykieoduie u 3eKTpoduie.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAaUeHHE TEOPUU CTPOCHHUS OPraHUUYEeCKUX COEAMHEHUH.
Monekynspusie U CcTpyKTypHble (Qopmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTasA, COKpall€HHas, cKenerHas. M3omepus. Buuabl wu3omepum: CTpyKTypHasd,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3((EeKThl B MONEKylnax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBINM U ME30MEPHBII 3 PeKThI).

[IpencraBnenue o kiaccudukanuu opranndeckux Bemiects. [loHsTHe 0 GyHKIIMOHATBLHON
rpynne. 'omonorus. I'omonoruueckue psanael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenurenuniit (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIIBHBIX MPEICTABUTEICH.

OcobOennoct ¥ KilaccuuUKalusg  OpraHmdeckux  peakiuil.  OKUCIUTETBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH B OPTaHUYECKONH XUMUHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHUI: 03HAKOMIICHUE C
oOpa3laMu OpraHM4ecKuX BEIIeCTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpPraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W TOpPEHHE),
KOHCTPYMPOBaHUE MOZEIIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yraesogopoabl.

Anxkanbl. 'omonorndeckuil psij ainkaHoB, oOuiast (popmyria, HOMEHKIIATypa U U30MEpPHSL.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOECHHE MOIEKYJ alKaHOB, SP -THOPHMAM3AIUS aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XUMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEIIeHMs], N30MEpU3aLIH, JETUIpUPOBaHMUS,
LIUKIU3alluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZiKaJIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupose. CriocoObl MOTydeHUs U IPUMEHEHUE aJTKaHOB.

[uxnoankansl. O6mast popMyina, HOMEHKIAaTypa U u3zoMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPONAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH) HUKIIoaIKkaHOB. COcOOBI MOMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuil psii aakeHoB, oomas GopMmyiia, HOMEHKIATypa. DJIEKTPOHHOE
M TPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJ alKEHOB, SpP>-THOpUIM3allis aTOMHBIX OpOHTaneif
yriepoja, o- u n-cBsizu. CTPyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOMICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: DPEAKLUM IPUCOEAVHEHMS, 3aMEUICHHUS B 0O-
IIOJIO)KEHNE TIPU JBOMHOM CBSI3M, NOJMMEpHU3alMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBeHHbIe peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U IPUMEHEHHUE aJIKEHOB.



Anxanuensl.  Knaccugukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XMUMHYECKHX CBOWMCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus 1 IPUMEHEHNE alIKaJAUEHOB.

Anxunsl. "'omonornyeckuil psj anakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepona. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
INPUCOEIUHEHNUS, TUMEPU3alMY U TpUMEpHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsA3b. KauecTBEeHHBbIE peakiMM Ha TPOHHYIO CBs3b. CrocoOb!
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omomornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paAMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. Ilpeacrasienne 06 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha NMpUMEpE AJIKWIbHBIX PaJUKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctuposna.  CrHocoObl  MOJy4yeHUS U NPUMEHEHHE  apoOMaTHYECKHUX
YIJI€BOIOPOIOB.

[Tpuponusiii ra3. IlonyrHeie HedTsHbIE ra3el. HedTh u e€ mpoucxoxaenue. KameHHbIH
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu HeTH: MEepPEeroHKa, KPEeKUHT
(TepMHUYECKHid, KaTaIUTHIECKUH), pudopmuHr, nuponus. [IpogykTel nepepabotku HedTH, HX
IPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas cB3b MEX/1Y pa3IMYHBIMU KJIACCAMHU YIJIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOEHUE TaJIOTCHIIPOU3BOJHBIX YIJIEBOJIOPOJOB. Peakiuu 3amerieHus
rajJloreHa Ha THAPOKCOTpYIIy, HHUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHOUPTOBOrO pacTtBopa Iménoud. Bsaumopeiictue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METaIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TraJOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBbITY, TEXHMKE W TPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHHs] BEIIECTB M MX MPEBPALlEHUN: H3ydeHHE
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPMMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHHE OPOMHOM MM MOJHOM BOJBI, pacTBOpPa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHMAyHbIM pPacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHApYXEHHE YIiepo/ia U BOJOPOJa B OpPraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHa M H3Y4YE€HHE €ro CBOMCTB, O3HaKoMJIeHHe ¢ Kosulekuusmu «HedpTb» u
«Yrompy, ¢ o0Opa3uamMu IjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYI
YIJI€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOA0POIOB.

Kucaopoacoaep:xamme oprannyeckme coelMHeHUs .

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonornueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
du3nyeckue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHUPTOB. BoAoponaHbie CBSI3U MEXAY
MOJIEKYJIaMH ~ CIUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHHs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJEICTBUE C OPrAaHUUYECKUMHU U HEOPraHMUECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJIa U METAHOJAa HAa OpraHU3M YeJIOBEKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3dupsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYCCKUX
CBOJMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKONb W TAULEpUH. DU3HUECKUE U XUMHUYECKUE
CBOMCTBA: pEaKLUMM 3aMELICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU M HEOPraHMYECKUMU
KHMCJIOTaMH, KaueCTBEHHAsl peaklusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYIbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®usnueckue cpoicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MonydeHus W NpUMeHeHue (eHoa.
®enonpopManbaeTHAHAS CMOJA.

KapOoHuibHble COETUHEHUS — aIbJerHIbl M KETOHbl. JEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpymmbl. ['oMonoruyeckue psapl anbIerwJ0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MUYECKUEe CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE albJeruioB,
KauyeCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpe/eNibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiarypa. DPu3nveckue CBOICTBa OIHOOCHOBHBIX
MpeleibHbIX KapOOHOBBIX KHUCIOT. BomOpoaHbIe CBSI3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOWCTBA: KHCIIOTHBIE CBOMCTBA, peakiusi ATepuUKAINU, PEaKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOU KHUCIOTHI. [loHsTHE
0 IIPOM3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTUYECKMX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KUCHOT. [IpencraButenu BhICHIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICMHOBAS, JUHO.E8As, JUHONEeH08as KHCIOTHL. CrocoOsl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie ¢upsl. ['oMonoruueckuit psn, obmias Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nuecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KHCIION U IIETIOYHOU cpee.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XKUPOB: TUIPOJIU3 B KUCION U
1ienoyHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa KaK COJIU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OO6mass xapakTepucTuka yriaeBojnoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PyKTO3a, rajakrosa, pubo3a, Ie30Kchpubo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupone. dPorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl:  PEAKIMU C YYaCTUEM CHUPTOBBIX W  aNbJErMJAHONW TpPYII, COUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUEe B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuaoB. HaxoxaeHue B mnpupone u
npumeHenue. llomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esuitono3a. CTpoeHHe MakKpOMOJIEKYI
Kpaxmajia, TJIMKOI€Ha U LeJuIoyio3pl. (PDui3nueckue CBOICTBAa Kpaxmajga M IEJUTHOJI03bI.
XUMHYECKUE CBOMCTBA Kpaxmala: THAPOJIW3, KAaYECTBEHHAs PEaKIus C HOJOM. XHUMHUYECKHE
CBOICTBA IIEIITIOI03bI: TUAPOIIN3, TOTydeHHe 3PUpoB 1eTton03bl. [loHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKCIIEpUMEHTAIbHbIE METO/Bl M3YyYEHHs BELIECTB M WX IMPEBPALICHUI: paCTBOPUMOCTH
pa3IMyYHBIX CIMPTOB B BOJAE, B3aMMOJAEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHE ATHIIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUAIOB), KAUeCTBEHHbIE PEaKI[MU Ha
anpaeruibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxkcunom meau(ll)), peakus rimmnepuna
¢ rugpokcuiom meau(Il), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTBOpa riaoko3bl ¢ runpokcuaom meau(ll), BzaumonelicTBue Kpaxmana C MOJIOM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 3314 10 TeMaM «Crupthl U (enounbly, «KapOoHoBbIe KUCTOTHI. CI0XKHBIE
3(upbI».

A3oTcoaep:xaniye opraHnyeckne coeANHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJHBIC aMMuaka. Kiaccudukanus amMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYII,
oOmrast ¢opmyna, u3oMepus, HOMEHKIaTypa U (pusnueckue cBONCTBA. XMMHUYECKOE CBOMCTBA
ann(aTHYECKUX aMUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACWCTBUE IMEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTH4eckoro psana. Ctpoenue anwinHa. Bzaumuoe
BIIMSTHUE TPYII aTOMOB B MolleKyie aHuinHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIIMHA.
KagectBennple peakunyn Ha aHwinH. CrocoOBbl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokucnotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN  O-
aMUHOKHCIIOT: TJMUUMH, alaHuH. PU3ndeckue CBOMCTBA aMUHOKHCIOT. XMMHUYECKHUE CBOMCTBA
AMHHOKHCIIOT Kak aM(OTEpHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIus IOJIMKOHICHCAIHNH,
oOpa3oBaHHe NENTHAHOMN CBA3M. buosornueckoe 3HadeHHEe aMUHOKHCIOT. CHHTE3 U TUIPOIU3
MENTUI0B.

benku kak npupoansle nonumepsl. llepBuyHasi, BTOpHuYHas M TpPETUUHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: THIPOJIN3, ACHATYpalus, KaueCTBEHHBIE PEaKIUH Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: PAaCTBOPEHHUE
0enIKOB B BOJIE, JIeHATypalusl OeKOB NpU HarpeBaHWM, L[BETHbIE pEaKlUN Ha OCJIKH, pelIeHHe
AKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALUE OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHM€e OpPraHMYECKUX COCTUHEHUI.

BbicoKOMO/IeKYyISIPHBIC COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COECIUHEHHMI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIUHEHUI — MOJMMEPU3aIIs U MOJIMKOHCHCALINS.

[TonmumepHbie MaTepHabl. [Tnactmaccel (monmaTUIIEH, MIOJIMIIPOTINJIEH,
MOJIMBUHUJIXJIOPH], MOJIMCTUPOII, MOJIMMETUIIMETAKpUIIAT, MOJIMKapOOHATHI,
nojaudsTHIeHTepedTanar). YTunuzanuus u nepepaboTKa MIacTHKA.

DOnacToMepbl: HaTypalbHBIH KaydyK, CHHTETHYECKHEe Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHEBL. Pe3nHa.

Bonokna: HaTypanbpHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHHUs  (TeyoH, KeBiap, dBJIEKTPOIPOBOASIINE
HOJIMMEpHI, OMopaszinaraeMble OJIUMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbl M3YUYEHHsI BEUIECTB U MX MPEBpAIICHUI: O3HAKOMIIEHHUE C
oOpa3liaMu TMPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3amaun.

Haxoxnenue MonekyasipHOi GopMysibl OPraHU4eCKOro COeUHEHHS [0 MAaCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOTYKTOB pEaKIUU U/WUIN UCXOJHBIX BEIECTB, YCTAHOBJICHHUE CTPYKTYPHOU (POpMYIIbI
OpPraHMYECKOT0 BEUIeCTBA Ha OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB MOJIy4YEHHS,
onpeJiesIeHUe A0IU BbIX0/Ia IPOIYKTa PEAKIIUU OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeameTHbIE CBS3H.

Peanu3zanust MeXnpeaMETHBIX CBSI3EH MPU U3YYEHUM OopraHuydeckoil xumuu B 10 kimacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIHOJb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSATUM, TPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (DaKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccudukauus, HaOIOJeHUE, U3MEpPEHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUHI
YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BeIIecTBa, (PU3UUYCCKUE BEITMYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kierka, opranusM, dKocuctema, ouocdepa, MeTaboINU3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTEPOTPODHBIA TUI MHUTaHUS, OpoKeHHe, (HOTOCHUHTE3, JbIXaHWE, OCeJKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMECHTEHI.

['eorpacdusi: mone3Hble HCKOMaeMble, TOTLTUBO.

TexHoNOrus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlIOHATBHOTO MUTAHUS, MOIOILIIUE CPEJICTRA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBILIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYeckui anemMenT. M3otomnbl. CTpoeHue 3MeKTpOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUYECKHE YPOBHH U TOLYPOBHH. ATOMHBIE
opbutanu. Knaccuduxarus XMMUYECKUX IJIEMEHTOB (s-, p-, d-, f-amementsl). Pacnpenenenue
DIIEKTPOHOB TIO aTOMHBIM OpOUTaNIsIM. ODIEKTPOHHbIE KOH(MUTYpAallMM aTOMOB JJIEMEHTOB
NEpPBOro—4eTBEPTOrO0 MEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, JIIEKTPOHHbBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonnueckuii 3akoH u Ilepuomnueckas cucremMa XumMuyeckux d3emMeHToB J[.U.
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TMPOCTBIX M CIIOKHBIX BEIIECTB MO TPyIIaM M
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menzaeneena.

XuMuueckasi CBsI3b. BUIbI XMMHYECKOW CBSI3M: KOBAJECHTHAs, UOHHAs, METaJUIMYECKasl.
Mexanu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKUENTOPHBIA. DHeprus
U JuirHA CBA3U. [lonspHOCTH, HAIIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIECHTHOM CBsA3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMONIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEpPE COCAMHEHUH 3JIEMEHTOB BTOPOIO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOIO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHenuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. THIBI KPUCTAIIMYECKHUX
pemETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpbI. [IpeacraBinenne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHsI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeHIecCTBa B
pacTBOpe, MoOJIsIpHas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHACHIIIEHHBIE  PACTBOPHI,
pacTtBopuMoOcTbh. Kpucramnoruaparst.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHUX BEHIeCTB. |pHUBHAIIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccugukarus XuMIUeCKUX peakinii B HEOPraHMUECKOW U OPTaHUYECKON XUMHUH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPTUU MPU XUMUYECKHUX
peakusix. TernoBbie 3Q(EeKThl XUMUUECKUX peakiuid. TepMOXUMUYecKue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakunu. Katanus u kataamu3aTropsl.

OOpatumbie u HeoOpaTUMbIE peakUUd. XUMHUYeckoe paBHOBecue. KoHcraHnTta
XMMUYECKOro paBHOBecHs. DaKTOphI, BIMSIOUIME HA MOJOKEHUE XUMHYECKOTO PaBHOBECHS:
TEeMIIepaTypa, NaBJIIEHUE M KOHLIEHTPAIlMU BEIIECTB, y4acTBYIOIIUX B peakuuu. [Ipunmun Jle
[TaTense.

OnektponuTnueckas auccouuanus. CuibHble U ciabble  eKTpoiuThl. CTeneHb
nuccoruanuu. Cpena BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1enouyHas. BogopoaHslid
nokazarens (pH) pactBopa. ['maponus coneii. Peakym nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHSI M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTO/I 2NIeKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYEeHMsI BEIIECTB M UX TMPEBpAIICHHUI: pa3lIoKeHUE
MEepPOKCHIa BOJOPOJAa B TPHUCYTCTBUM KaTald3aTopa, MOJIEIH KPUCTAUIMYECKUX PEIIETOK,
MpOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpeneleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IMUHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOW PEaKIiuu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemeraiuioB B llepuommueckoir cucreMe XuMHYEeCKHX dieMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DuU3NYeCKHWe CBOICTBAa HEMETaJUIOB.
AnnoTponusi HeMeTa/uIoB (Ha MpUMepe KUCIopoaa, cepbl, hochopa u yriepoaa).

Bonopon. Tlonydenne, ¢uznueckre M XUMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

lanmorensl. HaxoxxaeHue B mpupojie, CocoObl momydeHus, GU3NUECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHene KHUCIOPOACOEpKAIINE COCTUHEHUS TaJOreHOB.
JlaGopaTopHbIe W POMBIIIJICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHH.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJTYYEHUS KHCIOPOA.
®usnueckue M XHMMHYECKHME CBOWCTBA W IPUMEHEHHE Kuciopoga u o30Ha. Okcuiabl u
NEPOKCH/IBI.

Cepa. HaxoxxneHume B mOpupoae, CIOCOOBI MONy4eHUs, (U3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbhuasl. Oxkcua cepol(IV), oxcun cepei(VI). Cepuucras u cepHas
KHCTOTHI U uX coiu. OCOOCHHOCTH CBOHCTB CEpHON KHCIOTHL. llpuMeHeHue cepbl u €
COCIMHECHU.

A3zor. Haxoxxnenue B mpupojie, crnocoObl MONMydeHHs, (U3MUECKHEe U XUMHUYECKHE
cBoicTBa. AMMHak, HUTpuIbl. OKCHIbl a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL [IprMeHeHue a3oTa M €ro coeAMHEHU. A30THbBIC
ya00peHusl.

®ochop. Haxoxnenne B mpupojie, crnocoObl moiydeHus, GU3NYECKUe U XHUMHUYECKHE
cBorictBa. Dochuael u Pochun. Oxcuasl dochopa, dochopHas kuciaora U e€ COJH.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yr00peHHUS.

Yriepon, HaxoXIeHHE B TpuUpoe. AIDIOTporHblie Moaudukanuu. Dduzmdeckue u
XUMHYECKHE CBOMCTBAa MPOCTHIX BEUIECTB, 0Opa3oBaHHBIX yrieponoMm. Okcun yraepoma(ll),
okcupa yriepona(lV), yrompHas kucnota u €€ coiu. AKTUBHPOBAHHBIA Yroib, aacopOLus.
Oymnepensl, rTpadeH, yriaepogHsle  HaHOTpYyOku. [IpuMeHeHWe MPOCTBHIX — BEIIECTB,
00pa30BaHHbBIX YIIIEPOJOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUecKue U XUMHUYECKHE
cBoiictBa. Okcun kpemuus(IV), kpeMHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coenuHeHuil. CTEKI0, ero Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenue meramuioB B [leproanyueckoit cucreMe XuMHUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue pu3nyecKkue cBONCTBAa METAJLIOB.
[IpumeneHue MeTaiIoB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMUYECKUNA Pl  HampsDkeHUH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIITYPIHUsl, AeKTpomeTautyprus. [lonsaTue o koppo3uu
MeTalioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapaktepuctuka metamuioB [A-rpymmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydyenue, Gpusndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
IPOCTHIX BEIIECTB U UX COETMHEHUI.

O6mas xapaktepuctuka MetamnoB IIA-rpynmer [leprogudeckoit cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii © Kanblui: TModydeHue, (Qu3ndeckue W XHUMHYECKHE CBOMCTBA,
IIPUMEHEHHE IPOCTHIX BEILECTB U UX coequHeHUH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

ANIOMUHUI: TIONydeHue, QU3NYECKue U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIleCTBA M €ro COoeAMHEHUH. AM(OTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmiass xapakTepucTuka MeTauioB NoOouHblx mnoarpymnn (b-rpynm) Ilepuoauueckoit
CUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue U1 XMMUYECKHE CBOMCTBA Xpoma U ero coeAnHeHUuM. OKCUIbI U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel u JUXpOMATHI, UX OKUCIHTEIHHBIE CBOICTBA.
[TonryueHnue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro CoeauHeHuid. Baxueiimmne
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kanus,
€r0 OKHUCIINTENNbHBIE CBOWCTBA.



Du3nYeCcKnue U XUMUYECKHE CBOMCTBA KeJie3a U €ro coeAuHeHnl. OKCUIbl, THAPOKCUIBI 1
conu xkene3a(ll) u xeneza(Ill). [lonydyenre u npuMeHeHHE KeJe3a U €ro CIIJIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenuHeHuil. [lonyyenne u npumeHenne
MeIU U €€ COCTMHEHUM.

[uuk: nonyyeHue, Gpu3NYECKUE U XUMUYECKUE CBOICTBA. AMGOTEpHbIE CBOMCTBA OKCHIA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IMHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3yYEHUE
00pa310B HEMETAJIOB, TOpeHue cepwl, gocdopa, keneza, MarHus B KUCIOPOJE, U3YUEHUE
KOJUIeKUMKU «MeTamibl M CIUIaBbl», B3aMMOJECHCTBHUE ILIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMu KHUCIIOT U IIeJIouel, KaueCTBEHHbIE PEaKI[MU Ha HEOPTaHUYECKNE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE TMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIEHUE SKCIEPUMEHTANBHBIX 3aa4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coenuHEHH», «A30T U Pochop 1 UX COCTUHEHU», «MeTauIbl TITaBHBIX MOATPYII»,
«MeTaibl MOOOYHBIX MTOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HAaydyHBIX
METO/JaX TI0O3HAaHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CIOCOOBI MOTYyYEHUs BaXKHEHIIINX
BelIeCcTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIOCOOBI MOJTYYSHHsS] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nociueacTsus. Posib Xumun B 00€CIIeYCHUH SHEPTEeTHIECKON 0€30IMacHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeicTBa. [IpaBuia wucmosib30BaHUS
JIEKAPCTBEHHBIX IpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

XYMUS TMUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBku. Ponb xuMuu B o0ecrieueHun
MUIIEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBass xumwus. [IpaBuiia 6e3omacHOro
MCIIOJIb30BaHUs IPENapaToB OBITOBOM XMMHH B MTOBCETHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHAaIbl (IIEMEHT, OETOH).

XuMHus B CEIBCKOM X03siiicTBe. OpraHnyeckiue 1 MUHEPAIbHBIC YI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPAaCKH, CTEKJIO, Kepamuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérbl: macchl BemiecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJIMUYECTBY BELIECTBa,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, Macchl (00bEMa, KOJIMUECTBA
BEIIECTBA) MPOJYKTOB PEaKIMH, €CTU OJHO U3 BEIIECTB MMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €Cd OJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C
onpeAes€HHOM MacCOBOW JOJIEd PAcTBOPEHHOIO BEUIECTBA, MACCOBOM JOJIM W MOJSPHOU
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJIM BBIXOJIa TMPOJIYKTAa PEAKIUU OT TEOPETHUYECCKH
BO3MOYKHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzanus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIel U HeOpraHMYeCcKOoil XUMUU B
11 xnacce ocymiecTBiIsSeTCsS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTeCTBEHHO-HAYyUHBIX MOHSTUH,
TaK Y MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO [IUKIIA.



OO0me ecTeCTBEHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUIOTE3a, TEOpHS,
3aKOH, aHalu3, CHHTE3, KiIacCu(UKAUs, TEePUOJUIHOCTh, HAOIIOJEHUE, W3MEpPECHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTHYECKUA YPOBEHB, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, WJCAIBHBIN Tra3, (QU3NYECKUE BEIMYHMHBI, CIUHUIIBI
MU3MEPEHHUsI, CKOPOCTh, YJHEPIHsl, Macca.

buonorus: kneTka, opraHm3M, DJKocucTrema, Ouocdepa, MeTaboJu3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKICHHOBBIE KHCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOIIAEMBIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHYECKasi TMPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUaJIbI,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBIIUIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOCTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTrBercTBUM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTra «XHMHS» Ha YPOBHE CpEOHEro ooOuero oodpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUC POCCUNHCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPENENIEHUIO;
HaJIMYMe€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYarolIuXxcs
PYKOBOACTBOBATLCA IMPUHATHIMU B OGH.ICCTBG npaBujiaMM W HOpMaMu IOBCACHUA; HAJINYIUC
IIPaBOCO3HAHUS, SKOJIOTUYECKON KyJIbTYphl; CIIOCOOHOCTh CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE
IUIaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUSD» OTPaxaroT cHOpMUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW EATEIIFHOCTH OOYUYAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHHUS INpenMeTa «XHUMHUsA» OTPaXkaroT C(OPMHPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH 00YUYAIOMIUXCs B TMPOLIECCE pealln3aluu
00pa30BaTeNbHON 1eATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HaHMsI 00YYAIOLIMMKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 003aHHOCTEH, YBaKECHUS K
3aKOHY U NPaBONOPSIKY;

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax W IIpaBUIaX MCEKINYHOCTHBIX OTHOIIICHHUH B
KOJIJIEKTHBE;

TFOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTHU MPU CO3JaHUM YUEOHBIX IPOEKTOB,
PCIICHHUN y‘Ie6HI>IX W ITO3HABATCJIbHBIX 3a1a4, BBIIIOJIHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOMICHHA K HCTOPHUYCCKOMY M HAYYHOMY HACJICAUIO OTE€YEeCTBEHHOM
XVAMUH,

yBa)KEHHUsI K MpOIlecCy TBOpYECTBA B OOJIACTH TEOPHUHM U TNPAKTHUYECKOTO MPUIIOKEHUS
XUMHH, OCO3HaHMsI TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yNbTaT AJUTEIbHBIX HaOII0IEHHH,
KPOMOTJIMUBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyAda yqéHBIX " MPAKTUKOB;

MHTEpeca M ITI03HABAaTEJIIbHBIX MOTHBOB B IMOJIYYEHHMHM U MOCIEAYIOIIEM AaHau3e
UH(POPMALIUH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, S THYCCKOT'O IMTOBEACHM,;

CIOCOOHOCTH OICHUMBATh CHUTyallUHd, CBA3aHHBIC C XHMUUCCKUMH SABJICHUAMU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBAThH CBOE MOBEACHHUEC MW IIOCTYIIKHM CBOUX TOBapI/II_Hef/'I (¢ HO3I/IHI/II>'I
HPABCTBCHHLIX U ITPABOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCJ'ICJICTBI/Iﬁ IMOCTYIIKOB,

4) popmupoBaHHs KYJbTYPHI 310POBbSI:

NOHMMAaHMs LEHHOCTeH 310poBOro M Oe3omacHoro o0pas3a KHU3HH, HEO0O0XOAUMOCTH
OTBE€TCTBEHHOI'O OTHOIICHUS K CO6CTBCHHOMy (1)I/ISI/IT-IeCKOMy H IICUXUYCCKOMY 310POBBIO;



coOmoIeHnsT MpaBmwil 0€30macHOTO OOpaIieHusl C BEIIECTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JIEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0O€30MacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHUA TMOCJIEJACTBUI M HENPUSATHS BPEIHBIX MPUBBIYEK (YMOTpEOJICEHUS alIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

S) TPy/10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEIOBATEIbCKONW JIESTEIBHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrUX BUAAX JAESTEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETr0 Kjiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOodeccHil pa3NIuyHOro poja, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASAM TPYJa U pe3yJibTaTaM TPYI0BOH JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHWS,
Oynymieil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U NMOTpeOHOCTel 001IeCcTBa;

6) ’K0JIOrMYEeCKOr0 BOCTIUTAHUA:

HKOJIOTUYECKU 11€J1eCO00Pa3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHMMAHHUA TJI00AIbHOTO XapakTepa SKOJIOTHYECKHUX MpoOieM, BIUSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIbHOM CPEBI;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOTIPOCOB
paIoHaIBHOTO MIPUPOIONOIB30BAHUS;

AKTUBHOTO HEMPHUATHS NEHCTBHUI, MPUHOCSIIMX BpEl OKpYXalollel MpUpOIHOI cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NTPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUA HAyKu U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIeUU(PUKA XUMHUM KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroIeM
MHpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEU U
petieHun mpo0IeM COXpaHeHHsT TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOM ITMBUJIIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJNIM B CO3/IaHUM HOBOM 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH II00ATBHBIX MTPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIINHBI,
00ecreueHnH yCIOBUN YCTEIIHOTO TPYJAa U YKOJIOTHYECKA KOM(DOPTHOM KU3HHU KKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOyYaeMble 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYXKAIOIIETO0 MHpa M MPOHCXOIAIINX B HEM W3MEHEHHIA,
YMEHHsI 1e71aTh 000CHOBaHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS JAHHBIX
C IEJIBIO MOTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PELICHUS ITPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIEI0BATENbCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKH3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax mnpodeccHnoHaTHHON
JESITEIIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3yiabTaTbl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUISI (POPMHPOBAHUS MHPOBO33PCHUS OOYYAOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeIMeTHbIE) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
nu CHGHI/I(i)I/IKy METOA0OB IIO3HAHUA, I/ICHOJH)?;yeMI)IX B €CTCCTBCHHBIX HayKax (MaTepI/Iﬂ, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HaY4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHE);

YHUBEPCAJIbHbBIE yucOHBIC JIEHCTBUS (To3HaBaTeIbHbBIC, KOMMYHHKATHBHBIE,
perynsTHBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIMOHAIBHOH T'PaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCIUIUITMHAPHBIC,
MHUPOBO33PCHUYCCKHE 3HAHHMS W YHHBEpPCAIbHbIC ydYeOHBbIC JCHUCTBUS B IO3HABATEIBHOH U
COLIMATILHOM TTPaKTHKE.

MertanpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
II0O3HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I 58 pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHﬂMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENIbHO (OPMYJTHUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpUBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpH OCBOCHHUU 3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBINIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIINE OHITHS ISl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BCIIIECCTB U XUMHUYCCKUX peaKHHﬁ;

YCTaHABJIMBATb NPHYNHHO-CICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTH JIOTUYECKUE pACCYKIeHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIIOYCHU S,

IMPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKHE (3HaKOBLIe)
MOJIEJIH, IPE00Pa30BhIBATH MOICTbHBIE TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyNa, YypaBHEHHME XHMHYECKOM peakuud — NpU peleHUH Y4eOHbIX
MIO3HABATEJIbHBIX M MPAKTUYECKUX 3a7ad, IPUMEHATh Ha3BaHHBIC MOJEIbHBIE NPEACTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IIOCTABJICHHBIE |
CaMOCTOSITENIEHO C(hOpPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHMUA M IPOBEICHMS YYECHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 332 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh 000OIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIH OTYET O MPOAETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATENBHOMY IIOMCKY METO/IOB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEYUBOCTE;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbl IpPU IOMCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTUH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULbI, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopManueil: MPUMEHATh MEXIpeIMeTHble ((U3MYeckue M MaTeMaTHYeCKUe) 3HaKu U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTU.

KoMMyHuKaTHBHBIE YHHBepcalbHble Y4eOHbIe el cTBHA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIa€MOM TEMBI B XOJI€ TUAJIOTa U/WJIA TUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU HpeI[J'IO)KeHI/Ifl OTHOCUTCJIBbHO BBIITIOJIHCHUA
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3CHTALMEH PE3yJbTAaTOB IMO3HABATEIIBHON NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIK COBMECTHO CO CBEPCTHUKAMU IIPU  BBIIOJIHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, TPAKTHYECKOW pabOThl 1O WCCIEIOBAHHIO CBOWCTB HW3Y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYIMPOBATH BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX
WCCIICIOBAHMM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYXKICHUS U OOMEHA MHCHHUSIMH.



PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHS:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBIATH CBOI IIO3HABATEIIBHYIO IEATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
IpeJyiaraéMplii aIrOpuTM JAEUCTBUN IPU BHIIOJHEHUM Y4E€OHBIX M HCCIEIOBATENbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(PEeKTUBHBINA CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIISATh CAMOKOHTPOJIb J€ATEIbHOCTH HAa OCHOBE CAaMOaHaJIN3a U CAMOOLICHKHU.

HPEAMETHBLIE PE3YJIbTATHBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOrPAaMMBI IO XUMHH Ha YIIIyOJEHHOM ypOBHE Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs BKJIIOYAIOT cHeluduueckue Ui y4eOHOro mpeaMera
«XUMHUS» HaydHble 3HAHUSA, YMEHHS U CIHOCOOBI JIEHCTBUHM IO OCBOEHUIO, MHTEPIpPETAlUH U
IpeoOpa3oBaHNIO0 3HAHUM, BUJIbI EATEIBHOCTH 10 MOJYYEHHUIO HOBOTO 3HAHUS U MPHUMEHEHUIO
3HaHUH B Pa3lMYHBIX YYEOHBIX CHUTYyalUsX, a TaKKe B PEATbHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XuUMHUEH. B mporpamme no XMMHM IpeIMETHbIE pPE3yJbTaThl IPEICTABIICHBI IO
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHsD) OTPAKatOT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe W 3HAYEHMH OPraHUYECKOM XHMHH B
CUCTEME €CTECTBEHHBIX HAYK U €€ PO B 00€CIIeUeHUN YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
peuieHur MmpooJieM 3KOJIOTHYECKOM, YHEPreTUYECKON M TMHUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJMIIMHBI, CO3JaHHUM HOBBIX MaTEpPHAaliOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIeUeHUU
paloHaIbHOTO MPUPOJIONONB30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUSI U OOLIEH KYyIbTYpbI
YeJloBeKa, a TaKKe ODKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATraroIINe
MOHITUS — XUMHUYECKHH DIEMEHT, aToM, SApO M JIIEKTPOHHAas 00oJouyka aroma, s-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alis aTOMHBIX
opOuTanel, HMOH, MOJIEKyJla, BaJ€HTHOCTb, 3JEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHUCIIECHUS,
XUMHUYECKasi CBSI3b, MOIIb, MOJISIpHAas Macca, MOJSAPHBIA O0O0BEM, YIJIEPOIHBI CKEJeT,
GbyHKIIMOHAIBHAS TPYMMa, pajuKan, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasi W TMPOCTPAHCTBEHHAs (T€OMETpPUYECKas, ONTHUYECKas),
MU30MEpbI, TOMOJOTUYECKHN DS, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOJEp KAIIHe
OpraHUYEeCKHE COCAUHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIECKYJISPHbIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckui 3akoH . M. MenpeneeBa, Teopusi cTpoeHuUs
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUST MAacChl BEIIECTB, 3aKOH
COXpaHEHMsSI U TPEBpAlleHHs] SHEPTUUM NPH XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAllUe B OCHOBE IOHUMaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TPEJACTaBICHUS O MeEXaHUu3Max
XUMHYECKHX peakluid, TEepMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHHs, O B3aMMHOM BJIMSHHUM aTOMOB M TPYII aTOMOB B MoJieKyJaX (MHAYKTUBHBIN U
me3oMepHbIil a3 dekTr, opuentanTsl 1 u Il pona); daxTonorunyeckue CBEAEHUS O CBOWCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNHU BAKHEHIINX OPraHUYECKUX BEIIECTB B OBITY



U TPaKTHYECKOW JEATeNbHOCTH YeJOBeKa, OOLMX HAay4HbIX MPUHLIMIAX XHUMHUYECKOTIO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOJA, IEPEePadOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIE MIPU3HAKH MOHATHHA, yCTAaHABIUBATD
UX B3aHMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIHUE ITOHITUS IPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKHUX COECIMHEHUII;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJISl COCTABJICHUS! MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJIATh YPABHEHUS XUMHMUECKUMX pEaKUMH M  pacKpblBaTb UX  CYLUIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IOCPEICTBOM COCTAaBJIEHUS  AJIEKTPOHHOIO
OamaHca ATHX peakUWid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TOJHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpraHMYeCKUX BELIECTB s WIUIIOCTPALUU  HX
XUMHUYECKOT'O ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABIMBATh NPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPEeAeNEHHOMY KJIacCy/TpyIilie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoil HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHbIE HAa3BaHUS
JUISL  OT/AEIBbHBIX TNPEJCTAaBUTENEH OpPraHUYECKUX BEILECTB (ITUJIEH, aLETHIEH, TOIYOll,
TJIMIEPUH, STWICHTIUKONIb, (QeHoN, (OpMaIbICTHA, AaleTajbJeru]l, AaleTOH, MypaBbHHAsS
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, MaJlbMUTUHOBAs KHUCIOTHI, TJIUIMH,
aJlaHUH, MaJIbT03a, (PPYKTO3a, AHWINH, TUBUHUIL, U30IIPEH, XJIOPONPEH, CTUPOI U JPYTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BUJ XUMHUYECKOW CBSI3M B OPraHUYECKHX
COeIMHEHUAX (KOBaJIEHTHAsl U MOHHAs CBA3b, G- U M-CBA3b, BOAOPOHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHUS INPUMEHATh IOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BemecTB A. M. byriepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu30oBaTb COCTaB, CTPOEHHE, (QU3NYECKHE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX NPEACTaBUTENEH pa3IMyHbIX KJIACCOB OPTaHUYECKUX BELIECTB:
QJIKAHOB, LHUKJIOAJIKAaHOB, AJKEHOB, AJIKAJUEHOB, AJKWHOB, apOMATUYECKHUX YTJIEBOJOPOJIOB,
CIIUPTOB, AJIbJIETHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3(QUPOB, KUPOB,
HUTPOCOEIUHEHUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I- U MOJHCAXaPUJIOB),
WITIOCTPUPOBATh TE€HETUYECKYI0 CBSA3b MEXAYy HHMHU YPaBHEHMSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKLHUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh yMEHHUS TIOATBEPXKIATh Ha KOHKPETHBIX MPHMEPAX XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPraHMYECKHX COEJMHEHMH OT KpaTHOCTH M THIIA
KOBQJIEHTHOH CBSI3M (G- U M-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MnepepadoTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh BIQJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
NO3HAaHUS — HaOJIOJEHUHN, W3MEPEHUH, MOJICIMPOBAHUM, DSKCIIEpUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTh OTH 3HAHUS;

cOpMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIbHOU
NEeSTeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — 711 U3Y4YEHUs! CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIIHIA;



c(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MIOHATUIMHU U
NpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX TPEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHUS U IPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINUX €CTECTBEHHO-
Hay4HYIO IpUPOAY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmyram u
YPAaBHEHHUSIM XMMHUYECKUX PEaKIUi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XApaKTEPU3YIOIIMX BELIECTBA C KOJUYECTBEHHOH CTOPOHBI:
pacy€Tbl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3UPOBATH, aHAIM3UPOBATh U OLEHUBATH C MO3UIMN
9KOJIOTUYECKON 0e30IaCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOJACTBEHHOH JESTEIbHOCTU
YeJIOBEKa, CBS3aHHON C IepepalOTKOM BEIECTB, HCIOJIb30BATh IOJTYYEHHBbIE 3HAHUA JUIs
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEJIbHO IUIAHUPOBAaTh U MPOBOJUTH XMMHMUYECKUMN
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelleHne »HKCIEPUMEHTaJIbHBIX 337ad 110 pacloO3HaBaHUIO OPraHWYECKUX BEILIECTB) C
coOnrofeHreM IMpaBuwil  0e30macHOro oOpalleHuss C  BEleCTBaMU M JIaOOpaTOpHBIM
o0opynoBanueM, (opMyIUpoBaTh I€JIb HMCCIECJOBAHUSA, NMPEICTABIATh B pa3iu4yHON (opme
pe3ysbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coONII0/IaTh TpaBHJIA HKOJIOTHYECKU IIETIECOO0Pa3HOTO MOBEIEHHSI B OBITY W TPYJOBOM
JeSITEIbHOCTH B LEISX COXPAHEHHUS CBOETO 370pPOBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U
JOCTHO)KEHUS €€ yCTOWYMBOIO pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JECWCTBMSI HA KHUBBIE OPraHU3MbI ONPENEIEHHBIX
OpPraHMYEeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHUS] COOTHOLIEHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATH IEJICHANIPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHpopmauuu, VHTepHET M Jpyrue), KpUTUUYECKH aHAIU3UPOBATh XMMUYECKYIO
uHpopMalnio, nepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C IOCTABICHHON y4eOHON
3a/1a4uen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsS Kypca «OOmas W HeOopraHuyecKas XUMHsD»
OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEICTABICHNUN: O MaTepHaAIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U TI03HAaBa€MOCTHU SIBJICHUM NPUPOIBI, O MECTE M 3HAYEHHHM XUMHH B CHCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUHU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYECKOM M MHIIEeBOW O€30MacHOCTH, B PAa3BUTUM MEIUIMUHBI, CO3AaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUEHHWU  palMOHAIBHOTO
MPUPOIONOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYphl YEJIOBEKA, a TAKXKE
HKOJIOTHYECKU 0OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310POBBIO M IPUPOTHON Cpeie;

BIAJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOINeE
MOHSTHS — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIIbI, EKTPOHHAst 000JI0YKa aToMa, S-



, p-, d-aromMHBIE OpOWTAIIM, OCHOBHOE WM BO30YKIEHHOE COCTOSHHS aToMa, THOpUIW3AIUs
ATOMHBIX OpOWTaneil, WOH, MOJEKyNa, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKUCJICHUsI, XUMHYECKass CBsA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYeCcKas, BOJOPOJIHAs),
KpUCTAJUIMYECKash pEelETKa, XUMHUYECKas PEaKiHsi, pacTBOP, AJIEKTPOJUTHI, HEIICKTPOIUTHI,
SJIEKTPOJUTUYECKAs  JUCCOLMAIMs, CTENEeHb JAUCCOLMAIMK, BOJOPOAHBIA  MOKa3aTeib,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON peakiiu, CKOPOCTh XMMUYECKOM
peakluy, XUMHUYECKOE paBHOBECHE;, TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJUTUYECKOU
Jnycconuanuu, nepuoanyeckuit 3akon .M. MenneneeBa, 3aKOH COXpPaHEHHS MacChl BEIIECTB,
3aKOH COXPAaHEHUs W MPEBPAICHUS SHEPTUU NMPU XUMUUYECKUX PEAKIMSAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUs, JIEXKAIIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTA M CHUCTEMHOCTHU
XUMHYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEHIECTBA HA AaTOMHOM,
MOHHO-MOJICKYJIIPHOM W HAJMOJIEKYJSIPHOM YypPOBHSIX; TIPEACTABICHHS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUYECKMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX HX
MpPOTEKaHUs, O XHUMHYECKOM pPaBHOBECHUM, PACTBOpaX U  JHUCIEPCHBIX  CHUCTEMAX;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYyYECHUH M O€30M1aCHOM HCIIOIb30BaHUH
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YEIOBEKa,
001X HAYYHBIX MPUHIIUAIIAX XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISATH XapaKTEPHbIE MPU3HAKU TMOHATHM, YCTAaHABIUBATD
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILIECTB U UX MPEBPAILICHUH;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY ISl COCTABJICHHS
dbopMys BEHIECTB W YypPaBHEHUH XHMMHUYECKHUX pPEAKIHMi, CHUCTEeMAaTHMYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHagbHbIC Ha3BaHUSI OTICIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKHX
AJIEMEHTOB B COCJIMHEHUSX, BHUJlI XUMHUYECKOW CBSI3U (KOBAJCHTHAs, MOHHAs, METAJLTUNYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBICHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO UX
COCTaBY, XMMHUYECKHE PEaKIMU MO PA3NUYHBIM MPU3HAKAM (YUCIY U COCTaBY pEarupyromiux
BEIIECTB, TEIJIOBOMY J(PQEKTy peakluu, H3MEHEHHUIO CTeleHEH OKHUCICHUS DIEMEHTOB,
00paTUMOCTH, y4YaCTHIO KaTajlu3atopa W JPYrue); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHUS W
KpUTEPUU JJI KIaCCU(PUKAIMHI U3y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIIHiA;

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

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePHU30BaTh AJIEKTPOHHOE CTPOEHHWE aTOMOB M MOHOB
XUMUYECKUX JJIEMEHTOB NEepBOro—4erBéproro mnepuoaoB llepuoanueckoit cucremsr JI.H.
MenieneeBa, UCHOJIb3Ys MOHITHUS «IHEPTETUUECKUE YPOBHU», «IHEPreTUUYECKUE MOAYPOBHUY,
«s-, p-, d-aromHBIE OpOUTAIN», «OCHOBHOE M BO30YKIEHHOE SHEPreTUYEeCKHE COCTOSHUS
aTomMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHYECKHX DJJIEMEHTOB M WX
COEMHEHUH 10 nepuojaM u rpynmam llepuonuueckoii cucremsl 1. 1. MenneneeBa, BAJICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh (OMHUCHIBATH) OOIIHME XHWMHUYECKHE
CBOMCTBa BEIIECTB Pa3IUYHBIX KJIACCOB, MOJATBEP)KIATh CYLIECTBOBAHME I€HETHMYECKOM CBSI3U
MEX/1y HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCca 3THX pEeakIHii; peaKuuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUAPOJIN3A; peakluil KOMIUIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB IIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4y€TOM HX OHHEPreTUUECKHX XapaKTEpPUCTHUK, XapaKTep H3MEHEHUsS CKOpPOCTU
XUMHUYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUs
XUMHYECKOI'0 PaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBuil (mpunnun Jle latense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMUYECKHE PEAKLIUH, JeKAIIUE B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUS] CEPHOW KHUCJIOThL, aMMHakKa, OOILIUMe Hay4HbIE MPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; II€IECO00Pa3HOCTh NPHUMEHEHHUSI HEOPraHUYECKUX BEIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIOJIb3a;

c(hOopMUPOBAHHOCTDH BJIAJCHUS CUCTEMOM 3HAHUI O METOJIaX HayYHOIr'O TO3HAHUS SIBJICHUI
OpUpoOABl — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATb 3TU 3HAHUS IMPHU
9KCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEUIECTB U JJS OOBSICHEHUS XUMUYECKUX SIBICHHIA,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKA U B IOBCEHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
MPEJICTaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB Mg 0ojee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS [IPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccOBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
[0 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WM 00bEMY OJHOTO U3 YHYaCTBYIOIIUX B PEaKLIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peakluy; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJoYel C M3BECTHOM CTENEHbI0 IUCCOLMAlUU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa PeaKkluu, €CIU OJHO U3 MCXOJHBIX BELIECTB JIaHO B BUJE PacTBOpa C OINpeneaEHHON
MaccoBOW JloJiell pacTBOPEHHOIO BEIIECTBA WIM JIaHO B M30BITKE (MMEET MPHUMECH); J0JIU
BBIX0/JIa MMPOYKTA PEaKLUHU; O0bEMHBIX OTHOIIEHUI ra3oB;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE peaKuii HOHHOTO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI HHINKATOPOB,
U3y4eHHE BIHUSAHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOM peakiuu, pelieHne
AKCIEPUMEHTAJIbHBIX 33a4 Mo TemMaMm «Mertamib» u «Hemeramnel») ¢ coOnoaeHUEeM MpaBUIl
Oe3omacHOro odOpalieHus C BellecTBaMHM U Jab0opaTOpHbIM 000pyAOBaHUEM, (HOPMYIHPOBATH
IeNlb  HCCIEOBaHUs, TMPEACTaBIATh B pa3UYHOM (QopMe pe3ynbTaThl dSKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIIOAThH MpaBUiia TOJb30BAHUS XUMUYECKON MOCYI0N 1
1abopaTOpHBIM 000pyAOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIUSMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHUYECKH IIe1eco00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH JEATENBHOCTH B LEISIX COXPAaHEHHS CBOETO 30POBbS,
OKpYKarollel NPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh



ONAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPraHWYECKHX
BEIIIECTB, TOHKMMas cMbIc nokazarens [1JIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMl B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, VHTEepHET U [Apyrue), KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpopMalunio, nepepadarpiBaTh €€ U UCIOJIB30BATh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Hroro no pazneny 8
Pa3nes 2. Yriesogopoasbl
1 IIpenenpHbIE YIIIEBOAOPOIBI — AJIKaHBI, 5
LUKJIOAJKAHbI
5 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 14 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApomaTrdecKkue yrieBo0pOIbl (apeHbl) 8
24 [IpupoaHbIE HICTOYHHUKH YTIIEBOAOPOJOB U UX 4
nepepabdoTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1
Hroro no pazneny 35
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 11 1
39 KapOonusbHble COeTUHEHUS: allbIETUIbI U )1 1
keToHbl. KapOoHoBbie KucioThl. CloKHbIE




a¢upsl. XKupbl

33 VrieBoasl 9
Hroro no pazgeny 41
Pa3nen 4. A3oTcoaepikaime opranudeckue coeMHeHus

4.1 ‘ AMUHBL. AMUHOKHCIOTEIL. beikn 12
Hroro no pazneny 12
Pa3zaea S. BeicokoMoieKyIsIpHbIE COeINHEHUS

5.1 ‘ BricokoMouneKysipHble COSMHEHMS 6

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. Ilepuoguueckuii 3aKoH
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9
anemenToB /1. I. Meneneena
12 Ctpoenue BemniecTBa. MHOroooOpasue 11 |
) BEIIECTB
1.3 XUMUYECKHe peakluu 19 1 3
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hewmeramibl 31 1 3
2.2 MerTansl 23 1 2
Hroro no paszneny 54
Pa3nen 3. XumMus u Ku3Hb
31 MeTobl TO3HAHUST B XUMUAHU. XUMUS U 9
' KHU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[IpeameT 1 3HaYEeHUE OPraHUYECKON
XUMUH, [IPEJICTABICHHE 0 MHOT000pazuu
OPraHUYECKUX COCTUHEHUIN

SHGKTpOHHOC CTPOCHUEC aTOMa yriepoaa

(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BanenTHble BO3MOKHOCTH aToMa yriepozaa

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTuye
cKHe
padoThI

Jara
U3ydeHust

04.09-08.09

04.09-08.09

DJIEeKTPOHHbBIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHHqCCKHX
coenuHeHUsX. MexaHu3Mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa
CBsI3el

04.09-08.09

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuit A. M. Bytieposa

11.09-15.09

Buael uzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. DIEKTPOHHBIE

3¢ (exTs B MOJIEKYJIaX OPraHuYeCKUX
COEeTUHEHUN

[IpencraBnenue o knaccuukanuu u
cucremarnyeckas HomeHkinatypa (IUPAC)
OpraHMYECKUX BEIIECTB

11.09-15.09

11.09-15.09

Knaccudukanus peakuuii B opraHn4eckoi
XUMHUU

18.09-22.09




10

Cucremarusanys U 0000IeHNE 3HAHUHN 110
TEME

AJIKaHBI: TOMOJIOTHUECKHH psijI, 001Iast
dbopmysa, HOMEHKJIaTypa U U30Mepus,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYIT

duznueckre 1 XUMUYECKHE CBOMCTBA
AJIKaHOB

18.09-22.09

18.09-22.09

25.09-29.09

11

12

13

Haxoxnenne ajkaHoB B IpupoJe.
CriocoObI mosTydeHus 1 IPUMEHEHNE
AJIKaHOB

[{uknoankansl: obmmas Gopmyna,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHUS 1 XUMUYECKHIX CBOWCTB, CITOCOOBI
MOJTyYEHUS ¥ IIPUMEHEHHE

Pemenne pacuéTHbIX 3a1a4 Ha
orpezeNieHue MOJIEKYIIPHON (HOPMYIIbI
OpPTaHMYECKOTO BEIIECTBA IO MACCOBBIM
JIOJIAM aTOMOB DJIEMEHTOB, BXOIAIINX B €0
coctaB. CucteMaTu3anus U 0000IIeHNE
3HAaHWH 110 TEME

25.09-29.09

25.09-29.09

02.10-06.10

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CTpyKTypHas ¥ [UC-TPaHC-U30MEPHS
AJIKEHOB

02.10-06.10

15

dusuyeckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBriio MapkoBHHKOBA

02.10-06.10




CrniocoOblI MoTy4eHus U IpUMEHEHUe

16 1 09.10-13.10
AJIKEHOB
[TpakTrueckas padora Ne 1 mo teme

17 "[TonydyeHue 3TUICHA U U3YYEHUE €T 1 09.10-13.10
CBOMCTB"
Pemenne pacy€THbIX 3a1a4 HA

18 olpezesieHue MOJIEKYIIpHOU (hopMyIIbI 1 09.10-13.10
OpPraHUYECKOTO BEIIEeCTBA
AJKagueHbl: CONpPsKEHHDIE,

19 M30JIMPOBAHHbBIC, KYMYJIMPOBAHHBIE. 1 16.10-20.10
Oco0eHHOCTH ANEKTPOHHOT'O CTPOEHUS
XUMUYECKUE CBOWCTBA COMPSKEHHBIX

20 1 16.10-20.10
JTUEHOB
CriocoObI nostyueHus 1 IpUMEHEHNe

21 i P 1 16.10-20.10
aJIKaJINCHOB
AJKUHBI: TOMOJIOTHYECKUH psijl, oO1ias

opMyJia, HOMEHKJIaTypa, 3JIeKTPOHHOE U

22 Qopwy. P p 1 23.20-27.20
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL,
¢du3nyeckre CBOUCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB 1 23.10-27.10

24 KauecTBeHHbIE peakuy Ha TPOHHYIO CBS3b 1 23.10-27.10
CnocoOsI OTy4YeHus ¥ TPUMEHEHNE

25 i P 1 06.11-10.11
AJIIKUHOB
Pemenue 3anau: pac4€Tsl O ypaBHEHUIO

26 P P 1 06.11-10.11
XUMHUYECKON PEAKINU
CucremaTtu3zaius U 0000IIeHHE 3HAHUN TTO

27 B - 1 06.11-10.11
TeEME

28 ApeHBI: TOMOJIOTHYECKUHN Psifl, 00IIas 1 13.11-17.11




dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
OcH30J1a ¥ TOTyoJIa, NX (PU3HUECKUE
CBOMCTBaA

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

29 13.11-17.11
3aMeICHUS
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

30 IIPUCOEAUHEHNS, OKUCIIEHUE TOMOJIOIOB 13.11-17.11
OeH301a
OCo00CHHOCTH XUMHYCSCKUX CBOMCTB

31 20.11-24.11
cTuposa
Pemenune pacu€tHbIX 3a1a4 Ha

32 olpezesieHue MOJIEKYIIpHOU (hOpMyIIbI 20.11-24.11
OPraHNU4YeCcKOro BEIIECTBA
CnocoOFbI TTOTyYeHHS U IPUMECHEHUE

33 i p 20.11-24.11
apeHoB
I'eneTHnueckas CBI3b MEX a3JIUIHBIMHU

34 Ay P 27.11-01.12
KJIacCaMH YTJIEBOJIOPOAOB
Pacuérel no ypaBHEHUSIM XUMUYECKUX

35 peakmmii. CuctemaTusamnus 1 00001eHre 27.11-01.12
3HAaHUH 110 TEME
ITpupoansrii ra3. [TonyTHbIe HEPTAHBIC

36 PHPOA T (b 27.11-01.12
raspl
KamMeHHEBIH yTOIb ¥ TPOIYKTHI €0

37 _ POAYE 04.12-08.12
nepepadoTKu
Hedtp 1 criocobs! e€ mepepaboTKu.

38 [IpumeneHue MpoIyKTOB MepepadboTKH 04.12-08.12

HeTH




39

40

I'eneTnueckas cBI3b MCXKAY pa3IndHbIMU
KJlacCaMH yIrji€BOJOpPOJ0B
FaJ’IOFeHOHpOI/I?)BOI[HBIC YrJI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUEC, pCAKIITUN
3aMCIICHHUA IraJIOTCHa

04.12-08.12

11.12-15.12

41

JleWicTBue 11e10uei Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiictere
JUTAJIOT€HAIIKAHOB C MarHUEM U LIUHKOM

11.12-15.12

42

43

44

45

CucreMmaru3zanus 1 0000I1IeHe 3HAHUI 110
pazzeny "YrieBonopost”

KoHTpoinbHas pabota 1o Teme
"VYraeBogopobr"

[IpenensHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUECKUH psif, oOmiast popmya,
CTpOEHHE MOJIEKYJ, U30MEPHS,
HOMEHKJIaTypa, Kiaccudukanus,
buznyeckue cBoiicTa

XHUMHUYECKUE CBOMCTBA MTPEACIIBHBIX
OJIHOATOMHBIX CIIUPTOB

11.12-15.12

18.12-22.12

18.12-22.12

18.12-22.12

46

47

48

CrniocoOblI MosTy4eHus U IpuMeHEeHue
OJIHOATOMHBIX CIIHPTOB

[IpocTeie 3¢upsl: HOMEHKIIATYypa U
U30MEpPHUsI, 0COOCHHOCTH (PU3NIECKUX U
XAMHUYECKUX CBOUCTB

MHOroaroMHbl€ CHUPTHI: ITUICHTIUKOIb U
TIIALEPHUH, UX PU3UIECKHIE U XUMHUECKUE
CBOMCTBA

25.12-29.12

25.12-29.12

25.12-29.12

49

CrniocoOblI MoTy4eHus U IpUMeHEeHue

09.01-12.01




MHOI'0OQaTOMHBIX CIIMPTOB

@DeHoII: CTPOCHUE MOJIEKYJIIBI, (PU3NYECKHE

50 o 09.01-12.01
cBoiicTBa. TOKCMYHOCTH peHOIa

51 XuMHYECKue CBOICTBA (heHoa 09.01-12.01
CniocoOblI MoTy4eHus U IpUMEHEHUe

52 v P 15.01-19.01
denomna
[IpakTuueckast padora Ne 2. Pemenue

53 AKCIIEPUMEHTAJIbHBIX 33124 110 TEME 15.01-19.01
"CrnupTtsl U heHonbr"
Cucremaru3zanus u 0000IIeHNE 3HAHUH 110

54 t - 15.01-19.01
TeEMe
Anbaeruibl ¥ KeTOHBI: SJIEKTPOHHOE
CTpOoeHHE KapOOHUILHOU TPYIIIIbL;

55 P P by 22.01-26.01
TOMOJIOTHUYECKHE Psi/ibl, 001as popmyia,
MU30MEpHs 1 HOMEHKJIaTypa
Anbaeruipl U KeTOHBI: GU3NYECKUE

56 ACTHA b 22.01-26.01
CBOICTBa; peaKkluy MPUCOETUHEHUS
Peakmun okvciIeHHS U KaYECTBCHHBIE

57 22.01-26.01
PEeaKInU aJTbJICTHIOB M KETOHOB
CriocoObI MOTy4eHUs albICTHI0B U

58 i AetA 29.01-02.02
KETOHOB
OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOEHUS UX 29.01-02.02
MOJIEKYIT
W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX

60 P P o P 29.01-02.02
KHCJIOT, UX (pU3HUecKue CBOCTBa
XUMHUYECKUE CBOMCTBA MPEAETbHBIX

61 05.02-09.02

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




62

63

64

OcoOEHHOCTH CBOMCTB MypPaBbHHOM
KHCI0TE. MHOTOOOpa3ue KapOOHOBBIX
KHUCJIOT

OCco0EHHOCTH CBOWMCTB: HEMPEICIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraBureny BICIINX
KapOOHOBBIX KUCIIOT

ITonstue o IMPOU3BOJHBIX Kap6OHOBBIX
KHCJIOT

05.02-09.02

05.02-09.02

12.02-16.02

65

CriocoObI mosTydeHus 1 IPUMEHEHNE
KapOOHOBBIX KUCIIOT

12.02-16.02

66

67

68

CrnoxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
obmas popmyia, usomepus u
HOMEHKJIaTypa

OuznyecKkue 1 XUMUIECKHE CBONCTBA
3¢upoB

Pemenune pacu€THpIX 331a4: IO YpaBHEHUIO
XUMHUYECKON peaKIliu, Ha OTpe/ieJICHIe
MOJIEKYJISIPHOU (POPMYITBI OPTaHHYECKOTO
BEIIIECTBA

12.02-16.02

19.02-22.02

19.02-22.02

69

[TpaxTuueckast padborta Ne 3. Pemienue
JKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
"KapOoHoBsle KucioTsl. CroxkHbie 3¢pupst”

19.02-22.02

70

71

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOUCTBA (THUAPOITU3)

OcoOeHHOCTH CBOWCTB JKUPOB,
COZIEPIKAIUX OCTaTKU HEMPeAeIbHBIX

26.02-01.03

26.02-01.03




JKUPHBIX KUCTOT. XKupsl B mpupoje

MBpbi1a Kak COJIA BBICIIUX KapOOHOBBIX
KHCJIOT, UX Morollee AcrcTaue. [lonsaTue o

72 26.02-01.03
CUHTETHYECKUX MOIOIIUX CPEICTBAX
(CMC)
I'eneTndeckas cBs3b yrieBOJOPOAOB U

73 KHCIJIOPOJICOACPKAIINX OPTaHUYECKUX 04.03-07.03
BELICCTB
Pacuérbl o ypaBHEHUSIM XUMHUYECKHUX

74 . 04.03-07.03
peakun
Cucremaru3zanus 1 00001IeHUE 3HAHUH 110

75 04.03-07.03
TeEME
OO0m1as XxapakTepucTUKa YIJIeBOJIOB U

76 KJaccu(uKalus yriaieBoJoB (MOHO-, TU- U 11.03-15.03
HoJIcaxapubl)
MoHocaxapupl: (U3HYECKUE CBOMCTBA U

77 PHBL: 11.03-15.03
HAaxO0’KJICHUE B IIPUPOJIE
IIpuMeHeHune TIII0KO3bI, €€ 3HAaYCHUE B

78 11.03-15.03
JKUZHEACATEIBHOCTU OpraHu3ma
Jucaxapunbl: caxapo3a, MajabT03a U

79 nakro3a. HaxoxneHnue B npupoje u 18.03-22.03
IIPUMEHEHUE JUCaXapUI0B
[Tonucaxapuael: CTpPOEHUE MAKPOMOJIEKYI,

80 bu3HYecKre U XUMUYECKUE CBOMCTBA, 18.03-22.03
[IPUMEHEHHUE

81 [TonsiTre 006 NCKYCCTBEHHBIX BOJIOKHAX 18.03-22.03
Pewienne pacdyeTHbIX 3a1a4 Ha

82 P . 01.04-05.04

OMpCACIICHUC JOJIM BbIXOAA MMPOAYKTA




83

pPE€aKiuu OT TCOPETHYECCKHU BO3MOKHOI'O

Cucremarusanus U 0000IEHUE 3HAHUN 1O

paszneny

01.04-05.04

84

85

86

KontponbHas pabora o Teme
"Kucnopoacoaepxariue opraHu4eckue
coeuHeHus"

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MOJIeKyJI, o0miast hopmyia, u3omepus,
HOMEHKJIaTypa 1 (PU3HYeCcKHe CBOWCTBA

XHUMHUYECKHE CBOMCTBA aJ'II/I(baTI/I‘IeCKI/IX
AdMHHOB

01.04-05.04

08.04-12.04

08.04-12.04

87

AHWIVH: CTpOEHUE aHWJINHA, 0COOCHHOCTH

XUMHYECKHX CBOMCTB aHHJIMHA

08.04-12.04

88

89

90

CriocoObl nostyueHus 1 IpUMEHEHNe
annpaTUIECKUX aMUHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
uzomepus, (hu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH Ol
AMUHOKHCIIOT

XHUMHUYECKHE CBOMCTBA AMHWHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
Cunres u TUAPOJIN3 MEIITUA0B

15.04-19.04

15.04-19.04

15.04-19.04

91

benku kak npupoaHble TOTUMEPHI;
CTPYKTYpHhI O€JIKOB

22.04-26.04

92

93

XUMHUYECKHE CBOUCTBA OEIIKOB

A3oTCcoepIKaIie reTepoIruKINIeCKUe
COCINUHCHU L. HYKJIGI/IHOBLIC KHUCJIIOTHI:
COCTaB, CTPOCHHE U OUOJIOTHYECKAs POJIh

22.04-26.04

22.04-26.04




94

95

96

97

[TpakTuueckas padora Ne 4. Pemnenue
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TEME
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

[TpakTuueckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJIFHBIX 3aa4 10 TeMe
"Pacnio3HaBaHuE OPraHUYECKUX
coeqnueHuin”

KoHTpoinbHas pabota 1o Teme
"A30TcoAepIKalle OpraHuuYeCKUe
coenuueHus"

OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOIJICKYJIIPHBIX COG,Z[I/IHeHI/Iﬁ u
METOJbI UX CUHTC3a —IIOJIMMCPU3alUA U
MNOJIMKOHACHCAIIUA

02.05-08.05

02.05-08.05

02.05-08.05

13.05-17.05

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IIacTUKa

13.05-17.05

99

100

101

DnacToMepbl: HaTypaJlbHbBIN
CUHTCTUUYCCKHUEC KaydyKH. Pe3nna

BomokHna: HaTypaJIbHbIC, HCKYCCTBCHHELIC,
CHHTCTHUYCCKHUC. HOJ'II/IMCpBI CII€IUaJIbHOI'O
Ha3HAa4YCHUA

[TpakTrueckast paborta Ne 6. Pemenue

HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Pacmio3HaBaHue mjIacTMacc U BOJIOKOH"

13.05-17.05

20.05-24.05

20.05-24.05

102

O00011eHNEe U CUCTEMATU3ALMS
M3YYEHHOTO MaTepuaa o TeMe
"BricOKOMONIEKYISApHBIE COETUHEHUS"

20.05-24.05




OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




11 KJIACC

KoauuecTBO 4acoB 3ﬂeRTp0HHL]e
Ne Ipakruue Jara uHppoBLIe
Tema ypoka KonTtpoJbHbie P
n/n Bcero p CKHe H3yUYEeHHUs o0pa3oBaTe/ibHbIE
padoThI
padoThI pecypcbl
Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI
1 1 04.09-08.09
3nemMeHT. M30Tonsl
CTpoeHHe IEKTPOHHBIX 000I0YCK aTOMOB,
2 1 04.09-08.09
KBAaHTOBBIC YKCIIa
Knaccudukanms XuMU4IeCKUX 3JI€MEHTOB (s-,
3 1 04.09-08.09
p-, d-, f-aemenTsI)
Pacnpenenenue 351eKTpOHOB 1O ATOMHBIM
4 6 1 11.09-15.09
opOuTansim
ONeKTpOHHbIE KOH(UTYpaIIK aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YyX1EHHOM 1 11.09-15.09
COCTOSIHUH
DIIEeKTPOHHBIE KOH(MUTYpAIIUA HOHOB.
6 P Puryp 1 11.09-15.09
DIEeKTPOOTPULIATETLHOCTh
Ilepronnueckuii 3akoH u Ilepuoanueckas
cucTeMa XMMU4eckux annementoB /1. U.
7 . . 1 18.09-22.09
MeHneneeBa, CBA3b C COBPEMEHHOM TeOpHEH
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH
8 1 18.09-22.09
MPOCTHIX U CIOKHBIX BEUIECTB MO IPYIIAM U
nepuoiaM
9 CucremaTtu3zaiys u 0000IICHHE 3HAHUN TT0 1 18.09-22.09




10

TEMEC

Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMOIeKysipHbIE
B3aUMOJICUCTBUA

25.09-29.09

11

BaneHTHOCTB U BaJIeHTHBIE BOZMOXXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX F€OMETPHUUECKUM CTPOECHUEM

25.09-29.09

12

13

14

IIpencraBienus 0 KOMIIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

BemectBa MOJIEKYIApHOTO U
HEMOJIEKYJIAPHOIO CTpOeHHUs. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIICCTB

ITonsTue o AUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOUJHBIX paCTBOpax

25.09-29.09

02.10-06.10

02.10-06.10

15

WctunHbIE pacTBOPHI: HACBIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

02.10-06.10

16

17

18

CrniocoObI BbIpayKeHUS! KOHIIEHTPALIU
pacTBOpOB

Pemenue 3amau ¢ uCnojab30BaHUEM OHATHH
""MaccoBast 10151 paCTBOPEHHOTO BelecTra',
"MOJIsIpHAasi KOHLEHTpaus"

Knaccudukanus 1 HOMEHKIATypa
HEOpPraHUUYECKUX BEIIECTB

09.10-13.10

09.10-13.10

09.10-13.10

19

Cucremarusanys 1 0000IeHNEe 3HAHUHN 110
TEME

16.10-20.10




20

Kontposnbhast pabora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH 1
[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB Jl. 1. Menneneea", "Ctpoenue
BelecTsa. MHoroo6pasue BemniecTn"

16.10-20.10

21

Knaccudukanust XaMUYeCKUX peakiivii B
HEOPraHWYECKON U OPraHUYECKON XMMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILECHUS] SHEPTUU NTPU
XUMHYECKHUX PEAKIMIX

16.10-20.10

22

23

TemoBbie 3 (HEKThl XUMUYECKUX PEaKLIUH.
TepMoxumMuyeckue ypaBHEHUS

Brruucnenus mo YpaBHCHHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

23.20-27.20

23.10-27.10

24

CKOpoCTh XUMHUYECKOM peakiuu, e&
3aBUCHUMOCTD OT Pa3JINYHBIX (DAKTOPOB.
Karanus u karanu3atopsl

23.10-27.10

25

26

['oMoreHHbIe U reTeporeHHbIe peakuu
[TpakTuyeckas padora Ne 1 o teme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU peakuuu"

06.11-10.11

06.11-10.11

27

OO6paTtuMble U HEOOpATHMBbIE pEaKLUU.
XUMHUYECKOE pABHOBECHE

06.11-10.11

28

29

[TpakTrueckast padota Ne 2 o teme
"BnusiHue pa3nuyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS"

DnekTponuTrueckas auccounanusi. CuiabHble
U ciadbie AeKTponuThl. CTeneHb

13.11-17.11

13.11-17.11




Jucconuanum

HNonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBopoB. Bomopoausiii mokazarens (pH) 1 13.11-17.11
pacTtBopa
T'maponus comeit. Peakiuu, mpoTeKaromue B

31 AP t P - 1 20.11-24.11
pacTBOpax JIEKTPOJINTOB
[TpakTiueckast pabota Ne 3 o teme

32 "XuMuUecKkre peakliuy B pacTBOpax 1 20.11-24.11
AJIEKTPOIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC

33 peakuu. Baxueniie OKUCIUTEIu U 1 20.11-24.11
BOCCTaHOBUTEIH
MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO

34 A P ( ) 1 27.11-01.12
Oananca
DJNEeKTPOIN3 PACTBOPOB U PACIIABOB

35 P P P P 1 27.11-01.12
BEIIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB 1 27.11-01.12

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1 04.12-08.12
Cucremaru3zaius 1 00001IeHHE 3HAHUH 110

38 . B et 1 04.12-08.12
TeMe "XUMHUYECKHUE peakIu
KonTponbhas pabota no teme "Xumuueckue

39 § 1 04.12-08.12
peakuuu
ITonoxenune Hemeramios B [leprnognueckoit
cucTeMe XxumMuueckux snemenTos /1. 1.

40 1 11.12-15.12
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX
atomoB. du3nyeckrue CBONCTBA HEMETAIIIIOB
AmnoTponusi HeMeTauioB (Ha pumMepe

41 P ( P P 1 11.12-15.12

KHCIJIOPOJIa, cepbl, hocdopa u yrieposa)




Bopopon: nonyuenue, pusudeckue u

42 . 11.12-15.12
XUMHUYecKHe cBoiicTBa. ['uapuast
["anoreHsl: HaXOXAEHNUE B IPUPOJIE, CIIOCOOBI

43 MoTy4deHUs1, GU3NIECKHUE U XUMHUYECKUE 18.12-22.12
CBOMCTBA
l'anorenoBonopoasl. Baxuerimue

44 KHCIJIOPOJICOICPKAIINE COSTUHEHUS 18.12-22.12
raJIoreHOB
JlaGopaTopHbIe U TPOMBITIIIEHHBIE CITOCOOBI

45 IIOJIy4eHUS TaIoreHoB. [IpuMenenue 18.12-22.12
rajoreHOB U UX COCIMHEHUI
[TpakTuueckast pabota Ne 4. Pemenue

46 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 25.12-29.12
"T"anorensr"
Kucnopona: naGopatopHsie u

47 IPOMBIIIJIEHHbIE CIOCOOBI HOJ'IYiICHI/I)I, 55 19.29 12
du3nyeckue U XuMuueckre cBoictra. O30H.
[IpumeneHne KucIopoaa U 030Ha

48 Oxcupl 1 NEPOKCUIBI 25.12-29.12

49 Pemenne 3a1a4d pa3nu4HbIX TUIIOB 09.01-12.01
Cepa: HaXOXXJEeHHE B TIPUPOJIE, CTIOCOOBI

50 NOJy4YeHHUs], PU3NUECKUE U XUMUYECKHE 09.01-12.01
CBOMCTBA

51 CepoBoaopon, cyab(puast 09.01-12.01

57 KI/ICJ'IOpOI[COI[ep)K%H.II/IC coeL[I/IvHeHI/Iﬁ CEPBI. 15.01-19.01
Oco0eHHOCTH CBOICTB CEpHON KHCIIOThI
[IpakTuueckas padora Ne 5. Pemenue

53 15.01-19.01

IKCIEPUMEHTAIbHBIX 3a/1a4 1o Teme "Cepa u




eé coequueHus"

A30T: HaXOXJICHHE B IIPUPOJIE, COCOOBI

54 MoJTydeHus1, GU3NIECKUE U XUMHUYECKUE 15.01-19.01
CBOMCTBAa. AMMMAK, HUTPHU/IbI

55 Kncnopoz[coz[epxcalmne COGI[I/IIjeHI/ISI a3ora. 22.01.26.01
Oco0OeHHOCTH CBOICTB a30THOM KUCIIOTBI
[TpuMeHeHue a30Ta U €ro COeANHEHHH.

56 22.01-26.01
A3oTHBIE YyIOOpEeHHS
docdop: HaXOkKAECHUE B IPUPOJE, CLIOCOOBI

57 MOJTyueHusl, PU3NYECKUE U XUMUYECKHE 22.01-26.01
cBoricTBa. Dochuasr u pochun

58 Oxkcunst pocdopa, @ocq)opvconepmamne 59 01.02.02
kucaoThl. Comu pocOopHON KUCTOTHI

59 [Tpumenenue pochopa 1 €ro coeAUHEHHH. 59 01-02.02
®dochopHbie ynoopeHus
[Tpaktuyeckas padora Ne 6. Perenue

60 JKCIIEPUMEHTAIBHBIX 3a7a4d 1o TeMe "A30T u 29.01-02.02
docdop u ux coeguHeHus"
VYriepoa: Hax0XJIeHUE B IPUPOJIE,

61 QIOTPONHbBIE MOAU(DUKALIUY; PU3HUECKUE U 05.02-09.02
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE

& Oxkcua yrnepona(Il), 0}(01/1)1 yraepoaa(IVv), 05.02-09.02
yroJibHas KMCIIOTa U €€ COoNH

63 Pemenue 3an1ay pa3nu4HbIX TUIIOB 05.02-09.02
Kpemunii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI

64 noTydeHus1, GU3NIECKUE U XUMHUIECKUE 12.02-16.02
CBOMCTBA

65 Oxkcua kpemausi(IV), kpemHHEBasK KHCIIOTA, 12.02-16.02




CHJIMKATbI

[IpuMeHeHne KpeMHUS U €r0 COCIUHEHU.

66 12.02-16.02
Crexio, ero noixy4eHue, BUAbl CTEKIIa

67 Pewenue 3a1a4 pa3nu4HbIX TUIIOB 19.02-22.02
Cucremarusanys U 0000IeHNE 3HAHUHN 110

68 . . 19.02-22.02
teMe "Hemeranibl

69 KonTtponsnas padora no teme "Hemerammsr" 19.02-22.02
AHanu3 pe3yinbTaToB KOHTPOJIBHOMN paboTHI,

70 pesy P P 26.02-01.03
KOPPEKILHSI OIIHOOK
ITonmoxenue metamios B [leproanyueckoit
CHUCTEME XMMUYECKUX AJIEMEHTOB.

71 26.02-01.03
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI0YEK aTOMOB METAJJIOB
O61ue ¢puznyeckre cBOMCTBa METAIIIOB.

72 e ¢ 26.02-01.03
[TprMeHeHHEe MeTaIoB B OBITY U TEXHUKE

73 CmutaBsl MeTasuioB. Kopposust Metamios 04.03-07.03

74 Pewienue 3ana4 pa3au4HbIX TUIIOB 04.03-07.03
DNEKTPOXUMHUYECKUH Pl HallpsHKEHUH

75 MeTaiioB. O61mue crnocoobl NOTyYeHHS 04.03-07.03
METaJIJIOB
OO01mas xapakTepucTuka MeTamioB [A-
rpymisl [leproanyeckoi cucteMbl
XUMHYECKHX AieMeHTOB. Hatpuii n xanuii:

76 11.03-15.03
noJjiyueHue, pU3ndeckue U XuMHUIecKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN
OO6mas xapaktepuctuka metaiuioB ITA-

77 HI P P 11.03-15.03

rpynmnsl [leppoandeckoi cuctembl




78

XMMHYECKHX 3JIEMEHTOB. Maraui u

KaJbIUi: OTy4YeHue, (PU3nIecKue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

KécTkocTb BOBI U CLIOCOOBI €€ yCTpaHeHUs

11.03-15.03

79

ANIOMHMHUI: TIOTy4eHue, (GU3nYecKre u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

18.03-22.03

80

81

82

AmdoTepHbIe CBOICTBA OKCHA U
TUAPOKCHUIA ATFOMUHMS,
TUAPOKCOKOMIUIEKCHI aJJIOMUHMS, UX
IIPUMEHEHNE

Pemenue 3amau Pa3JINYHbIX TUIIOB

[IpakTuueckas pabora Ne 7. Pemenue
SKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"MeTasisl IJIaBHBIX MOArpyHI”

18.03-22.03

18.03-22.03

01.04-05.04

83

OO0m1as XxapakKTepUCTUKA METAIIOB
no0ouHbIxX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMUYECKUX
JJIEMEHTOB

01.04-05.04

84

85

86

Du3nyecKue 1 XMMHUYECKHE CBOMCTBA Xpoma
Y €r0 COCIMHEHU, UX TPUMEHEHUE

Baxwuelimme coeMHEHNs] MapraHia.
[lepmanranar kanus, €ro OKUCIUTEIbHbIE
CBOMCTBA

Pur3nyecKnue 1 XMMUYECKUE CBOMCTBA kKeje3a
u ero coenuHenui. [lonyyenue n
IIPUMEHEHHUE CILIABOB XKEIE3a

01.04-05.04

08.04-12.04

08.04-12.04

87

dusnyeckue U XUMUYECKUE CBOMCTBA MEIU U

08.04-12.04




e€ COeIMHCHMH, NX TPUMEHEHNE

duznueckre 1 XUMUYECKHE CBOMCTBA [TUHKA

88 Y €ro COCIMHEHUM, UX MPUMEHEHHUE. 15.04-19.04
' IpOKCOKOMITIEKCHI IUHKA
[IpakTuueckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeME 15.04-19.04
"Mertaisl TOOOYHBIX ToArpymm"”

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 15.04-19.04
O06o0011eHre U cUCTeMaTU3allks U3Y4eHHOTO

91 . i HI YA 22.04-26.04
MaTepuana 1o reme "MeTtasuibl

92 KonTtponpHast padora no Teme "MeTtasbr" 22.04-26.04
AHanu3 pe3ynbTaToB KOHTPOJIBHOMN paboTHI,

93 pesy P P 22.04-26.04
KOPPEKIHs OMUO0K
Ponb xumun B obecrieueHuN yCTOHYMBOTO

94 pa3Butus yenosedecTtsa. [loHsTHE O 02.05-08.05
Hay4YHBIX METOJAaX UCCIIEJOBAHMs BEILIECTB
HayuHble npuHIUIBI OpraHu3anuu
XUMHYECKOT0 IPOU3BO/ICTBA.

95 P A 02.05-08.05
[TpoMblinIeHHbIE CTIOCOOBI MOTYYEHHUS
BaXHEHMILINX BEIIECTB
XHUMHYECKOE 3arpsA3HEHNE OKPYKAOIIEH

96 P pysaromt 02.05-08.05
CpEeJbl U €ro MOCeICTBUS
XUMHUS U 310pOBBE UEIOBEKA.

97 AP 13.05-17.05
JlexapcTBeHHBIE CpeACTBa
Xumus nuim. Poiab XuMun B o0ecrieueHnu

98 . 13.05-17.05
[THIIEBON OE30IIaCHOCTH
Kocmernueckue u napdromepHbie cpecTBa.

99 pd P pel 13.05-17.05

BbriToBas xumus




XuMus B CTPOUTENBCTBE. BaxHeiine

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIE 1 20.05-24.05
MaTepuabl
XUMHA B CEIILCKOM XO3SIHCTBE.

101 1 20.05-24.05
Oprannydeckue 1 MUHEPAIbHBIC yI00pESHUS

102 Cucremaruzanusa 1 00001IeHHE 3HAHUHN 110 1 90.05.24.05
TEME

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» Xumus, 11 xmace/ I'a6puensia O.C., OctpoymoB WU.I'., Cnankos C.A., JIEBkuH
A.H., Axunonepnoe o6miectBo «M3narensctBo «IIpocsemieHue

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBenienne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. Xumus. [Inanupyemsie pe3ynbrarsl. Cucrema 3aganuil. 8—9 kiaccel: nocooue
JUTsL yauTenen obmieoopazoBart. yupexaenuii / A. A. Kasepuna, P. I'. IBanoga, J1.
1O. lo6potun; moa. pex. I'. C. Kosanesoii, O. b. Jlorunosoit. — M.:
[Ipocsemenne. —2013. — 128 c.

2. Xumus. Tematuueckuit KoHTpoib. 8—9 kimaccsl / A. A. KaBepuna, I'. H.
MonuanoBa, M. I'. Caactuna. — M.: HaumonanbsHoe o6pa3oBanue, 2022. — 160 c.
(®I'OC. TeMaTndeckuii KOHTPOJIb).

3. Ho6potus /1. FO. KonTponupyromasi pyHKIUs ITKOJIHHOTO XUMUYECKOTO
skcniepuMenTa // Xumus B mikode. — 2017, — Ne 3.

4. Epwpirun J. I1., Humkuna E. A. MeTtonuka pemieHus 3a/1a4d o XuMuu: y4aeo.
nocoOue AJis CTYACHTOB IeJl. UH-TOB 10 OMoJI. ¥ XuM. cniell. — M.: [IpocBenienue,
1989. - 176 c.

5. 3notHukoB J. I'. XuMudeckuit 3KCIIEpUMEHT KaK CelupUuIecKrii METO]]
oOyuenus // IlepBoe centsaops. — 2007. — Ne 24,

6. MomuanoBa I'. H., Cractuna M. I'. KomyecTBeHHBIE OTHOIIIEHHS B XUMHH //
Xumus 1151 IKOJAbHUKOB. — 2020. — Ne 4,

7. Obmas metoanka o0yuenus: xumuu B mikosie / P. I'. iBanoga, H. A.
['opoaunosa, /1. 1O. Jlo6potun u ap.; nmox pex. P. I'. iBanoBoii. — M.: [Ipoda,

2008. — 319 c. (Poccuiickas akagemust oOpa3zoBanus — yuutenio). A.A. KaBepuHna,



P.I'. sanoBa. ['n. HopmaTuBHas 6a3a xumMmu4eckoro 00pa3oBaHus B CpeaHEi
HIKOJIE.

8.Xumus. Pelienue 3a1annii MOBBIIIIEHHOTO U BBICOKOT'O YPOBHS CIIOKHOCTH.
Kax momyunts MmakcumanbsHbIil 6amt aa EI'D: yae6. mocobue / A. A. KaBepuna,
I'. H. MonuanoBa, H. B. Ceupunenkona, C. B. CraxanoBa. — M.: IHTEJIEKT-

[enTp,2015. — 216 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta « Xumus» 1 callT Ay yuutens «5 uay Ha ypok
XUMUN

VYpox (POIII) https://resh.edu.ru

VYpox (Hcnoptan) https://nsportal.ru

(AKmnacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru

[Ipesentanus (Mudoypok) https://infourok.ru

bu6mmoreka [{OK https://m.edsoo.ru

[Ipe3enTanus (3nanuo) https://znanio.ru

Pemy EI'D: https://ege.sdamgia.ru/

VYpox : https://urok.1sept.ru

VYpoxk, npesentaruu:https://multiurok.ru
Ypox(D@OKCDOP):https://foxford.ru

http://him.1september.ru Enunas komnekuus [{OP: [IpeamerHas koiekus
«XUMUD

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE
skcniepuMenThl: xumus. Komnekuust Poccuiickoro o6mieo0pa3zoBaTeabHOTO
nopTraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii



http://www alhimik.ru Becepoccuiickast onuMnuana mKoJIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Opraandeckasi XUMHUS: JJICKTPOHHBIN YICOHUK IS
CpPEIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUIEK: XUMUS
http://www.chemistry.ru JluctraniimoHHasi 0TMMNMaaa M0 XUMHHU:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHBIA IPOEKT
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