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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma 1o XMMuM Ha YpOBHE CpeAHEro o0Iiero oopasoBaHus pazpaboTaHa
Ha ocHOoBe PeznepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit
Oenepanny, TpeOOBaHUNW K pe3ylibTaraM OCBOCHHs ¢eaepalibHOW  00pa3oBaTeIbHON
nporpaMmbl cpeaHero obmero odpaszosanusi(POII COO), npeacrasieHHbx B denepaibHOM
rocyaapcTBeHHOM oOpazoBarenbHOM cranaapte COO, ¢ yuérom Konuenuuu npenogaBaHuUs
ydueOHOro mpenmera «Xumus» B oOpa3zoBaTelbHbIX opranuzanusax Poccuiickoit denepaumu,
peaM3yIOIUX OCHOBHBIE OO0pa3oBaTelIbHbIE MPOTPaMMbl, M OCHOBHBIX IOJIOKEHUU
«Crparerun paszButus BocnuTaHus B Poccuiickoit @enepaunu Ha nepuon a0 2025 roma»
(Pacnopsixenue IIpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsA Ha YypOBHE YIIyONEHHOrO H3Y4YEHHMS 3aHUMAET Ba)XHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAYYHOTO oOOpazoBanus ywammxcs 10-11 xmaccoB. HM3ydenwe mpenmera,
peanusyeMoe B YCIOBUSX AUPPEpeHIUPOBAHHOTO, MNPOGUIBLHOTO OOyYeHHUs, NPU3BAHO
o0ecnieunTh 0011€00pa30BaTENbHYI0 U OOIIEKYJIbTYPHYIO MOJATOTOBKY BBIMYCKHHUKOB LIKOJIBI,
HEOOXOUMYIO Ul aJlanTaluy UX K OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HM B COLIUyME, a
TaK)Ke I NPOAODKEHUs] OOydeHHMs B OpraHu3alMsx MpodeccuoHanbHOro o0pa3oBaHUS, B
KOTOPBIX XUMHSI SIBJISIETCSI OJTHOW W3 IPUOPUTETHBIX JUCIUTUIHH.

B mnporpamme mo XuMMHUM Ha3HaueHUEe IMpeaMera «XUMHUS» TMOJIy4daeT MOJIPOOHYIO
WHTEPIIPETALMIO B COOTBETCTBMM C OCHOBomojiararomumu mnonoxenusmu Proc COO o
B3aMMOOOYCJIOBIIGHHOCTH 1IeJIel, COAepKaHUs, pe3yJbTaToB OOydYeHHs M TpeOoBaHUU K
YPOBHIO TOJATOTOBKM  BBIMYCKHUKOB. (CBHUIETENIBCTBOM TOMY SIBJISIIOTCA — CIEAYIOIINE
BBINOJIHAEMBIE ITPOrpaMMON IO XUMHUHU (DYHKIUU:

¢ UHPOPMALMOHHO-METOANYECKAs, peaqu3alus KOTOpoH oOecrneynBaeT NOJIydYeHHE
IPEJCTaBIEHUS O LENAX, COACpX aHUM, OOIIel cTpaTeruu oOy4yeHMsI, BOCIMTAHUS U
pa3BUTHUS O0YYarOIKXCS CPEACTBAMU IPEAMETA, U3y4aeMoOro B paMKaX KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHMpYIOIas,  KOTOpas  IpelycMaTpUBaeT  OIpe/eeHHUE:
IOPUHIUIIOB CTPYKTYPUPOBAHUS U  IOCJIENOBATEIbHOCTH M3Y4YEHHMs] y4eOHOro
MaTepuasia, KOJMYECTBEHHBIX M KauyeCTBEHHBIX €ro XapaKTepPUCTUK; IOAXOJOB K
(OPMHUPOBAHUIO COJIEPIKATEIBHOM OCHOBBI KOHTPOJSL M OLIEHKH OOpa30BaTENIbHbIX
JOCTIDKEHUH OOyvarolMxcsi B paMKaX HTOrOBOM aTTecTalud B (OpME €IUHOTO
rOCyJIJapCTBEHHOT'0 SK3aMEHa M0 XUMHUH.

[Tporpamma i yriayOGinE€HHOTO U3YYEHUS XUMUHU:

e yCTaHaBJIMBAaeT MHBAPUAHTHOE MIPEIMETHOE COIEpP)KaHue, 00s13aTeNIbHOE IS U3yUEHUs
B paMKax OTAEIbHBIX Hpoduied, NpeaycMaTpuBaeT  paclpelieieHue U
CTPYKTYPHpPOBAHHE €ro IO KjaccaM, OCHOBHBIM COJIEPKATEeJIbHbIM JIMHHUSM/pa3enam
Kypca,

e 1aéT MpUMEpHOE pacnpeseseHre y4eOHOro BpeMEeHH, PEKOMEHIyeMOT0 ISl U3y4YeHHUs
OTJENIbHBIX TEM;

e qpe/ularaeT MNPUMEPHYIO IOCIEAOBAaTEIbHOCTh H3Yy4eHHUs Y4eOHOro marepuana c
y4€TOM JIOTHKH ITOCTPOCHHUS Kypca, BHYTPHUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e aéT METOIMYECKYI0 MHTEpHpeTaluio Ieled M 3ahad M3y4YeHUs MpeaMera Ha
yrIyOnéHHOM YPOBHE € YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHETO
o0rmiero o0pa3oBaHus, COAEPIKATENBHON XapaKTePUCTUKH TUIAHUPYEMBIX PEe3yJIbTaTOB
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MPOTPaMMbI CPEAHEro 0OIIero oO0pa3oBaHHUs
(IMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TAKXkKe C Y4ETOM OCHOBHBIX BHIOB



y4eOHO-TI03HABATEIbHBIX JCHCTBUM O0O0YyYaloImIerocss MO OCBOCHUIO COJEPKAHMS
npeaMeTa.

[lo BceM Ha3BaHHBIM [O3ULKAM B MpOrpaMMe IO XUMHUHM [PELyCMOTpEHa
MPEEMCTBEHHOCTh C OOy4YeHHEM XHMHHU Ha YpOBHE OCHOBHOTO 00I1Iero oOpa3zoBaHus. 3a
npejeliaMi  YCTaHOBIIGHHOW MpOrpaMMON 10 XUMHUU 00si3aTenbHOM (MHBApUAHTHOMN)
COCTaBIIAIOIIEH cOepX)aHusl ydeOHOro mpeamera «XHUMHsD» OCTAaETCS BO3MOXKHOCTH BBIOOpA
€ro BapUATUBHON COCTaBIAIOLIEH, KOTOpas JOJDKHA OIpEAeNsATbhCI B COOTBETCTBUU C
HaIpaBJI€HHUEM KOHKPETHOTO poduist oOydyeHHUs.

B coorBerctBun ¢ koHuentryaibHeiMu TonoxkeHusMu PI'OC COO o HazHaueHUH
MpeIMeToB 0a30BOro W yriryoJaéHHOro ypoBHel B cucteme nud@epeHurnpoBaHHOIO 00ydeHUs
Ha YpOBHE cpenHero obmero oOpa3oBaHUs XHMMHSA Ha YpOBHE YIIIyOJIEHHOTO H3y4YeHUs
HampaBJieH Ha peaju3alui0 IPEEeMCTBEHHOCTH C TMOCIEAYIOIUM 3TaloM MOJy4YeHUus
XMMHYECKOrOo 00pa3oBaHMs B paMKax M3y4eHHUS CHEUUANbHBIX €CTECTBEHHO-HAyYHbIX U
XUMHYECKMX JUCHMIUIMH B By3aX M OpraHU3alusAXx CpeJHero mnpogecCHOHATIbHOIO
oOpa3zoBaHus. B 3T0il cBsi3u n3yueHue npeamera « XUMUs» OPUEHTUPOBAHO MPEUMYILIECTBEHHO
Ha pacuIMpeHHe U yriyOJeHUEe TEOPETUYECKON M MPAKTUYECKOW MOJrOTOBKHM OOydaroluxcs,
BBIOpABILUX ONpeAENEHHBIN MPOopuiIb 00yUeHHUs, B TOM YHCIIE C EPCIEKTUBOM MOCIEAYIOUIEr0
MOJIYYeHHUsSI XMMHUYECKOr0o OOpa3oBaHUsl B OpraHU3alUsAX MpodeccHOHaIbHOro 0o0pa3oBaHUS.
Hapsay c atuMm, B cBete TpeboBanuii ®PI'OC COO k miaHupyeMbIM pe3yJbTaTaM OCBOEHUS
denepanbHOil 00pa3oBaTeNbHON MpOrpaMMbl CpeAHero oO0mero oOpa3oBaHUS HU3ydeHHE
npeaMera «XUMUS» OPUEHTHPOBAHO TAK)KE HA PEIICHHE 3aJlay BOCHHUTAHUS U COLMAIBHOIO
pa3BuUTHs 00yYaromMXcs, Ha GOPMUPOBAHUE Y HUX OOIMIEMHTEIJICKTYyaIbHbIX YMEHUM, YMEHUIN
paloHanu3alud y4eOHOTO Tpyla H OOOOHIEHHBIX CHOCOOOB JAESTENIbHOCTH, HMEIOIINX
MEXAUCIUIUIMHAPHBIN, HAAIPEAMETHBII XapaKTep.

CocraBasiouumMu npeaMera «XUMHUsS» Ha YPOBHE YIIIyOJEHHOTO W3YYEHHS SIBIISIFOTCS
yrayOnénnble Kypesl — «Opranuueckas xumus» U «OO01mas 1 Heopranuueckas xumus». [Ipu
OTpefieNIieHuH MOAXOJ0B K OTOOPY M CTPYKTYPHOW OpraHM3allH COJEpIKaHMs ATHUX KYypCOB B
mporpamMme Mo XUMHH 3a OCHOBY TpHHATHI nojoxenuss ®I'OC COO o paznuuusx 6a30BOTo u
yrayOnEHHOTO YpOBHEN N3YUYEHHsI TIPEMETA.

OcHoBy coaepxaHusi KypcoB «Opranunyeckas xumus» u «OOmas u HeopraHUYecKas
XUMHUSD COCTaBIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUM M YMEHH, OTHOCSAIINXCA K 0a30BOMY
YPOBHIO M3YYEHHMsI NpeAMeTa. JTa CUCTEMa 3HaHWM IOJIy4aeT ONPENEIEHHOE TEOPETHUUYECKOE
JIOTIOJIHEHHWE,  TIO3BOJIAIOIIEE  OCO3HAHHO OCBOMTH  CYIIECTBEHHO  OONbIIUN  00BEM
(dakronoruueckoro Marepuana. Tak, Ha yriayOJIEHHOM ypOBHE U3YUYEeHHS MpeaMeTa odecreueHa
BO3MOHOCTh 3HAUUTENHLHOTO YyBEIHYEHHS O0bEMa 3HAHUH O XUMHYECKHUX DIIEMEHTaX U
CBOMCTBaX X COCJMHEHHI HA OCHOBE PACUIUPEHUS U YTIyOIeHUs PECTABICHUI O CTPOSHUH
BEILECTBA, XUMUYECKON CBS3M U 3aKOHOMEPHOCTAX MPOTEKaHUS peakluii, pacCMaTPUBAEMBIX C
TOYKH 3pEHMSI XUMHUYECKON KMHETUKU U TEPMOJAUHAMMKH. M3ydueHne nepuoauveckoro 3akoHa
u Ilepumomuueckoil cucTeMbl XHMHUYECKHX JJIEMEHTOB 0Oa3MpyeTcs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHMUYECKUX MPEACTABICHUIX O CTPOCHUHU aTOMa. XUMHUUYECKas CBSI3b OOBSICHIETCS
C TOYKH 3PEHUS IHEPTeTUUECKUX U3MEHEHMH NMpHu €€ 00pa3oBaHMU U pa3pylIEHUH, a TAaKKe C
TOYKH 3pEHHS MEXaHu3MOB e€ oOpa3oBaHus. l3ydeHue THIOB peakUUil IOTIONHSAETCS
dbopMUpOBaHMEM MPEACTABICHUI 00 HIEKTPOXMMHUYECKHX TPOLEccaX U DIJICKTPOIIU3e
pacIulaBoB M pacTBOPOB BeElIEeCTB. B Kypce opraHM4eckod XUMUM IPU PacCMOTPEHUHU
PEaKIMOHHONW CHOCOOHOCTH COEOMHEHUH yJnensercs ocoboe BHHMAaHHE BOmpocaM 00
AIIEKTPOHHBIX 3(PPeKTax, 0 B3aMMHOM BIIMSHUN aTOMOB B MOJICKYJIaX U MEXaHNU3Max peakiuil.



Oco0oe 3HaueHHE UMEET TO, YTO Ha COJEP’KAHUE KYpPCOB XHMHHU YIIIyOJEHHOTO YPOBHS
M3YYEeHMs JJIs KJIACCOB OMNPENeNEHHOro npoduiid (IJIaBHbIM 00pa3oM Ha UX CTPYKTYpy U
XapaxkTep JAOMOTHEHUN K 00IIel cucTeMe MPEAMETHBIX 3HAHUN) OKA3bIBAIOT BIUSHUE CMEKHbBIC
npeametsl. Tak, HampuMmep, B COJACPKAHMM TPEAMETa Ui KIACCOB XHUMHKO-(PH3HMUECKOro
npoduist 00IbIIOE 3HAUCHHE OyIyT UMETh 3JIEMEHTHI yUeOHOTO MaTepHalia Mo O0IIe XUMHUH.
[Ipu m3yueHnn mpeaMeTa B JaHHOM Clydae akIeHT OyAeT caeliaH Ha OOIIHOCTh METOJOB
MO3HAHMSA, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUHU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsT TEOPHs
(MomekymsipHasi Teopusi B (M3HMKE), 3aKOHBl COXPAHEHUS MAaCChl W DHEPIHH, 3aKOHBI
TEPMOJANHAMUKH, JCKTPOJIN3a, TPECTABICHUS O CTPOCHUH BEIIECTB U IPYTOE.

B T0 ke BpeMs B comepKaHUH MpeaMeTa Ul KIIACCOB XUMHUKO-OMOIOTHIECKOTO TPOQHIIS
OonpIIMI yeabHBIN Bec OyJeT UMETh OpraHnyeckas XxuMmus. B aTom ciydae npenoctaBisieTcs
BO3MOKHOCTB i 00jiee OOCTOSITENFHOTO PAaCCMOTPEHUS] XMMHYECKOW OpPTaHM3aIHMU KICTKU
KaKk OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOH BXOIAT, K NMPUMEPY, TaKhe CTPYKTYpPHBIC
KOMIIOHEHTHI, KaK JIMMUIBI, OCNKH, YIIeBObI, HYKJIECHHOBBIE KHCIOTH W Apyrue. [Ipu stom
3HAHUS O COCTAaBE M CBOWMCTBAX MPEICTABUTEICH OCHOBHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
CITy>KaT OCHOBOM TSl U3yUEHUS CYIIHOCTH MPOIECCOB (POTOCHHTE3A, TBIXaHUS, TUIIICBAPCHHSL.

B mnane ¢opmupoBaHHs OCHOB HAYYHOTO MHUPOBO33PCHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TIO3HAHUS W OMbBITa TMPAKTUYECKOT0 MPHUMEHEHHUS HAyYHBIX 3HAHWHA W3yUYeHUE
npeaMera «XHUMHUSD» Ha YIIyONIEHHOM YpPOBHE OCHOBAaHO Ha MEXIPEIAMETHBIX CBS3SIX C
y4eOHBIMH MPEIMETaMH, BXOISIINMH B COCTaB MPEIMETHBIX 00macTell « EcTecTBeHHO-HAYyYHBIE
npeaMeTs», «MaTtemaTnka u nHpopMaTHKay U «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3yuyeHumn yueOHOro npeamera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO U CpeaHero oomero oOpa3oBaHus (Ha ©0a30BOM YpOBHE), 3adadei
NEPBOCTENIEHHON 3HAYMMOCTU sBIIsIeTCS (OPMUPOBAHME OCHOB HAyKHM XMMHHM Kak 00JacTH
COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON JEesATEIbHOCTH YeJIOBeKa M OJHOI0 U3
KOMIIOHEHTOB MUPOBOM KyJbTYphl. Perienue 3Toii 3aaun Ha yriayOiaEHHOM ypOBHE U3yUEHHUS
npeaMeTa IpenoiaraeT peaan3aluio TakKuX Heneu, Kak:

e (opmupoBaHue NpeCTaBICHUI: O MaTepUaIbHOM €AUHCTBE MHpPA, 3aKOHOMEPHOCTSIX

U TI03HABAEMOCTHU SIBJIEHUH MPUPOJIBI, O MECTE€ XMMHH B CUCTEME €CTECTBEHHBIX HayK
U e€ BeAylIeil posid B 00eCTieueHuH YyCTOMYMBOTO PA3BUTHSI UEJIOBEUECTBA: B PEIICHUU
npo0JieM 3KOJIOTUYECKOM, SHEPreTUYecKO W MHIEeBOW Oe30MacHOCTH, B Pa3BUTHH
MEIMIIMHBI, CO3/JaHUM HOBBIX MAaTepUajoB, HOBBIX HCTOYHUKOB SHEPIUd, B
o0ecrie4eHnn  paAIMOHANLHOTO  NPUPOJIOTIONB30BaHUA, B (HOPMHUPOBAHUU
MHUPOBO33pEHUS U  OOmed KyJIbTypbl 4YellOBEKa, a TakKkKe HSKOJIOTHYECKH
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBbIO M IIPUPOTHON Cpeie;

® OCBOCHHME CHCTEMbl 3HAHUM, JIEKAIIMX B OCHOBE XHMHUYECKON COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MUpa: (yHIAMEHTAIbHBIX TIOHATHHA, 3aKOHOB U
TEOPUIl XMMHHU, COBPEMEHHBIX MNPEACTABICHUH O CTPOCHMM BEIIECTBAa Ha Pa3HbIX
YPOBHSIX  —  aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, Ha/IMOJICKYJIIPHOM, 0
TEPMOJNHAMUYECKUX U KUHETHMYECKUX 3aKOHOMEPHOCTSX MPOTEKaHHsI XMMHYECKHX
peaxIuif, 0 XUMUYeCKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMaX, 00 00muX
HAyYHBIX MPUHITUIAX XUMHUYECKOTO MPOU3BOICTBA;

e (¢opmupoBaHue y OOy4alOMIMXCS OCO3HAHHOTO TIOHUMAaHHS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XMMHWYECKHX 3HAHMWA Ui OOBSICHEHHS KIIOYEBBIX HACH U MpodiieM
COBPEMEHHOM XUMHH, A OOBSCHEHHS W TMPOTHO3UPOBAHUS SIBICHUH, HMMEIOLINX
€CTECTBEHHO-HAYyUHYI0 TPUPOAY; TPAMOTHOTO peUIeHHs NpoOieM, CBS3aHHBIX C



XUMUEH, IPOTHO3UPOBAHMS, AaHAIM3a W OLGHKA C IO3UOMM DKOJIOIMYECKON
0€30MacCHOCTH MOCJEACTBUI OBITOBOI M MPOU3BOJACTBEHHOM JEATEIBHOCTH YEJIOBEKA,
CBA3aHHOW C XUMHUYECKUM IIPOM3BOJICTBOM, HCIOJB30BAHUEM M IEpepabOTKOM
BEILIECTB;

yriyOJaeHue NpelCcTaBIEHU O HAy4yHBIX METOAAX I103HAHUS, HEOOXOAMMBIX s
NpUOOPETEHNUsT YMEHUW OPHEHTHPOBAaTbCA B MHUpPE BEIIECTB M OOBSCHEHUS
XUMUYECKHX SIBJICHUN, UMEIOLINX MECTO B IPUPOJIE, B IPAKTHUECKOU AESITENBHOCTH U
MOBCEIHEBHOM XKU3HU.

B nmnmaHe peamu3zanuM MEpBOOYEPENHBIX BOCHUTATENbHBIX M Pa3BUBAOIIUX (YHKIUI

IIEJIOCTHOM CHUCTEMBI CpeIHEro o0Iero oOpa3oBaHUs MPU M3YYCHUH TpeaMeTa « XUMUus» Ha
yIIIyOJIEHHOM YPOBHE OCOOYIO aKTyalIbHOCTh PUOOPETAIOT TAaKHUE IEJIH U 3a]]a4H, KaK:

BOCIIUTAaHUE YOEKJIEHHOCTH B II03HABAEMOCTH SIBJIICHUH TPHUPOJABI, YBAXKCHUS K
MpoIlecCcy TBOpPYECTBA B O0JIACTH TEOPETUYECCKMX W TPUKIIATHBIX HCCICIOBAaHUN B
XUMHH, ((OPMUPOBAHNE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCTIMTaHUIO HAa OCHOBE YCBOCHUS OOIIECYETIOBEUSCKUX IEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HWHTCIUICKTYaJIbHBIX W  TBOPYECKHX
criocoOHOCTel oOyuaronuxcs, (GOpMUPOBAaHUE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
caMo00pa30BaHUI0O ¥ HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEIIHOM
npo(hecCHOHAIBHON M OOIIECTBEHHON NCATCIBHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0pPOBBIO U IOTPEOHOCTHU B 37I0POBOM 00pase KHU3HH,

(dbopMuUpOBaHNE YMEHWUH W HAaBBIKOB Pa3yMHOTO TPUPOIOINOIL30BAHUS, DPAa3BUTHE
OKOJIOTUYECKOH  KYJIbTYpbl, TpUOOpPETeHHWE  OmbITa  OOIIECTBEHHO-IIOJIC3HOM
9KOJIOTUIECKOHN JEATEITHHOCTH.

OO01iee 4KMCcIO 4YacoB, MPEAYCMOTPEHHBIX JUISl M3YyYEHHS XUMHUHM Ha YriyOJEHHOM YpPOBHE
cpeanero obmero oopaszoBanus, coctaBisieT 204 wacos: B 10 kmacce — 102 gaca (3 gaca B
Hezenmo), B 11 kimacce — 102 gaca (3 yaca B Henenio).



COAEPKAHHUE OBYYEHUS
10 KUIIACC
OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHU4eCKON XMMUH.

[IpenmMer ¥ 3HayeHWE OPraHUYECKOW XHWMHH, THPEICTaBICHHE O MHOroo0pa3uu
OPraHUYEeCKUX COCIMHEHUMN.

DNEeKTpPOHHOE CTPOEHUE aroma Yriepojaa: OCHOBHOE U BO30YKIEHHOE COCTOSIHUS.
BanenTHbple BO3MOKHOCTH aTOMa yriepoja. XUMHUECKas CBSA3b B OPraHUYECKUX COEAMHEHUSIX.
Tunsl rubpuau3anuyu aTOMHBIX OpOUTasel yriaepoaa. MexaHusmsl 00pa3oBaHUsI KOBAJIEHTHOMN
CBsA3M (OOMEHHBIN U JOHOPHO-aKUENTOPHBIHN). THIbl mepekpbIBaHNs aTOMHBIX OpOUTanel, 6- u
n-cBsizu. OauHapHas, JBOMHas M TpoiHast cBsi3b. CrnocoObl pa3pbiBa CBA3€d B MoOJEKyIax
opranuyeckux BemiecTB. [loHsTHe 0 CBOOOIHOM panukae, Hykieoduie u daekTpodure.

Teopuss cTpoeHMs oOpraHndeckux coeanHeHudl A.M. byrtiiepoBa M COBpEMEHHBIE
MPEICTaBIEHUsI O CTPYKType MOJIEeKyld. 3HadeHHe TEOPUU CTPOEHUS OpraHu4yecKux
coeuHeHu. MosekysapHble U CTPYKTypHble ¢popMyibl. CTpyKTypHBbIe (HOPMYIIbl pa3InYHBIX
BUJOB: pa3BEpPHYTas, COKpalléHHas, ckeyeTHas. M3omepus. Bunmbl uzoMepuu: CTpyKTypHas,
MPOCTPaHCTBEHHAs. JEKTpPOHHBbIE A(P(EeKTsl B MOJIEKyldaX OpPraHMYECKUX COETUHEHUMN
(MHIyKTUBHBIN U Me30MepHBIN 3P PeKThI).

[IpencraBnenne o  kjnaccupuKalud  OpraHMYeckux  BemecTB.  [loHaTtne o
¢bynkumonanpHol  rpynmne. [omonorus. T'omonormyeckue psasl. Cucremarnueckas
HoMeHKatypa opranudeckux coenuHennii (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
IIPEJICTaBUTEIEH.

OcobeHHocTM M KJIacCUUKAIMs  OpraHMyeckux  peakuumi.  OKHUCIUTEIbHO-
BOCCTAaHOBMTEJILHBIE PEAKLIUN B OPraHU4YECKOW XUMUMU.

OKCIepUMEHTaIbHbIE METObl N3YYEHMs BELUIECTB U UX NPEBPAILCHUN: O3HAKOMIICHUE C
o0pa3liaMu OpraHMYEeCKUX BEIECTB U MaTepHajJaMH Ha UX OCHOBE, ONbBITHI IO MPEBPALICHUIO
OpPraHMYECKHX BEIECTB IpU HarpeBaHuWu (IUIaBJIeHHE, OOyIJMBaHHE U TOpEHHUE),
KOHCTPYUPOBAHHUE MOJEIIEH MOJIEKYJI OPTaHUYECKHUX BELIECTB.

Yri1eBoaopoabl.

Aunkanbl. 'oMonornyeckuil psj ajnkaHoB, oOmas (GopMyia, HOMEHKIATypa U U30MEpHs.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI alKaHOB, SP3-rUOpHIM3aIKs ATOMHBIX
opburanei yriepona, 6-cBa3b. Pu3nyeckre CBOICTBA aJIKaHOB.

XMMHYECKUE CBOMCTBA AJIKAHOB: PEAKLIUU 3aMEIECHUs], N30MEPU3ALINHN, IETHIPUPOBAHNS,
LUUKIW3alliYd, [UpOJu3a, KpekuHra, ropeHus. IlpeacraBieHne o0 MEXaHHM3ME peEaKLMi
pPaAMKaJIbHOIO 3aMEILEHNUS.

Haxoxnenue B npupone. CriocoObl MosydeHus U IpUMEHEHHE aJIKaHOB.

[uknoankansl. O0mmas Gopmyna, HOMeHKIaTypa U u3omepus. OCOOEHHOCTH CTPOCHUS U
XMMHUYECKUX CBOWCTB MaJjblX (LMKIONPOINAH, IUKIOOyTaH) M OOBIYHBIX (LMKJIONEHTAaH,
IUKJIOTeKCaH) IUKI0aNIKaHOB. CrlocoObl MONy4YeHNs U MPUMEHEHHE IUKII0AIKaHOB.

Aunkenbl. 'oMonornyueckuil psj alkeHoB, o0mmas GpopMya, HOMEHKIATypa. DJIEKTPOHHOE
¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJKEHOB, SP>-THOPUIM3ALMSA aTOMHBIX OpOHMTANIEH
yraepoja, o- u n-cBsizu. CTpyKTypHas U reoMeTpudeckas (uc-TpaHe-) nzomepus. Ouznueckue
CBOMCTBA QJIKEHOB. XWMHYECKHE CBOWCTBA: PEAKUHUH NPUCOEAUHEHHS, 3aMELICHUS B O-
IIOJIOKEHUE IIPU JBOWHOW CBSI3U, NOJIMMEpHU3auuu U okucieHus. lIpaBuno MapkoBHUKOBA.
KauecTBeHHbIe peakiiy Ha ABOWHYIO CBs3b. CIOCOOBI MOTyUEHHS M IPUMEHEHUE aJIKEHOB.



Ankamuensl.  Knaccudukauus — ankagueHoB — (CONPSKEHHBIE,  M30JMPOBAHHBIE,
Kymynupogaunvie). (OCOOCHHOCTH BJIEKTPOHHOTO CTPOCHHMSI M XUMHUYECKHX CBOWCTB
CONPsDKEHHBIX OUEHOB, 1,2- n 1,4-npucoenuuenue. [lommMepunsanus cOnpsiKEHHBIX TUEHOB.
CriocoObl noty4eHus: ¥ NPUMEHEHNE alKagHuEeHOB.

Anxunbl. ['oMonoruueckuil psii ankuHOB, obmias GopMyia, HOMEHKJIATypa U U30MEpHS.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKWHOB, SP-TMOpUAM3AINS aTOMHBIX
opOutaneit yriepoma. PusnvecKkue CBOWCTBA ATKMHOB. XHUMHYECKHE CBONCTBA: pEaKIUU
MPUCOETUHEHMS, TUMEPU3aLUU U TPUMEPHU3alUU, OKUCIeHNns. KucinoTHele CBOMCTBA aJIKMHOB,
HMMEIOIUX KOHIIEBYIO TPOHHYIO CBsI3b. KauecTBeHHBIE peaklny Ha TPOiHYIO cBsi3b. CriocoObl
MOJIYYEHUSI U IPUMEHEHUE AJIKUHOB.

Apomaruyeckue yrieBofoponabl (apenbl). l'omonormyeckuid psja  apeHoB, oOmias
dbopMyna, HOMEHKJIAaTypa M H30MEpHs. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJIbl OeH30y1a. DU3NUECKHUe CBONCTBA apeHOB. XMUMHUYECKHE CBOWCTBA OEH30Jla M €ro
TOMOJIOTOB: pEaklMd 3aMelleHUss B OEH30JIbHOM KOJIbLIE W YTIJIEBOJOPOAHOM paJuKale,
peakuuMyd  TPUCOEAMHEHHUS, OKHUCIEeHHEe ToMmoyioroB  Oenszona. IlpencraBienne 00
OpPUEHTHUPYIOLEM ACUCTBUM 3aMECTHTENIed B OCH30JbHOM KOJIbLIE HA MpPUMEpE aKWIbHBIX
paauKanoB, KapOOKCUIBbHOM, TMAPOKCHIBHONW, aMHUHO- U HHUTPOTPYIIIbI, aTOMOB TaJOr'€HOB.
Oco0eHHOCTH XUMHUYECKUX CBOWCTB cTupona. [lomumepusanus ctuposia. CrocoObl moydeHus
Y IPUMEHEHHE apOMATUYECKUX YTIEBOJIOPOIOB.

[Tpupoansiit ra3. [lonytasle HedTsHBIE Ta3bl. HedTh 1 €€ npoucxoxaenue. KameHHbIH
yrojib U MPOAYKTHI ero mnepepaboTku. CrnocoObl mnepepaloTKu HePTH: MEeperoHka, KPEeKUHT
(TepMHUYeCKUi, KaTaTuTUIECKUid), pudopMuHr, nuponus. [IpoaykTsl nepepadboTku HedTH, UX
PUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.

I'eneTnyeckas cBsi3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIE€BOJAOPOIOB.

DJIEKTPOHHOE CTPOCHHME TaJOTCHIIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3aMenieHus
rajjoreHa Ha THAPOKCOrPYIIYy, HUTPOrpyMIy, LHMAHOTPYIILy, aMHUHOrpymnmy. JleiicTBue Ha
raJIOT€HIIPOU3BOJHBIE BOJHOTO M CIMPTOBOTO pacTBopa ImI€noud. B3ammopeicTBue
JUTAJIOT€HAIIKAHOB C MarHvueM U LUUHKOM. [IoHSATHME 0 MeTamuioopraHMYecKuX COEIMHEHHUSX.
Hcnonb3oBaHue TaqoreHIPOU3BOIHBIX YIJIEBOJIOPOAOB B OBITY, TEXHHKE U MpPH CUHTE3E
OpraHWYECKUX BEILIECTB.

OKCIIEpUMEHTAIIbHBIE METOAbl HM3YUYEHHUs BEIIECTB M MX IMPEBpAIICHUN: H3y4YEHUE
(Gu3MUeCKUX  CBOMCTB  yIJEBOAOPOJOB  (PacTBOPUMOCTh), KA4YECTBEHHBIX  PEAKIIMA
YTIEBOJIOPOIOB PA3INYHbBIX KJIaccoB (0OeclBeunBaHue OPOMHOM MIIM MOJHOM BOJIBI, pacTBOpa
IepMaHraHaTa KaJlds, B3aWMOJCHCTBHE alleTHWIEHAa C AaMMHAYHbIM pacTBOPOM OKCHZAA
cepebpa(l)), kauecTBeHHOE OOHApYKEHUE YTIIEpOJia U BOJOPOJA B OPraHMUECKHX BEIIEeCTBAX,
MOJIyYeHHE AITHIIEHA M W3Y4YEHHE €ro CBOMCTB, O3HaKomuieHHe ¢ koJutekiusimu «Hedtb» u
«Yroip», C o0pasllaMu IUIacTMacc, KaydyKOB U PE3HUHBI, MOJEIMPOBAHHE MOJIEKYI
YTJIEBOJIOPOOB U raJIOreHIPOU3BOAHBIX YIVIEBOJOPOIOB.

Kucnopoacoaep:kamme oprannieckue coeJHHEHUsI.

IIpenenvHbple opHOaTOMHBIE COUPTHL. CTpoeHue MoJeKyn (Ha IpUMepe MeTaHoja U
sTaHona). ['omonoruueckuit psna, oOmas ¢opmyia, H30MEpuUs, HOMEHKJIATypa U
knaccudukanus. Ouznyeckre CBOICTBA MPEAETbHBIX OJHOATOMHBIX CIHPTOB. Bomopomnbie
CBA3M MEXIy MOJEKYyJIaMU CHUPTOB. XHMHUYECKHE CBOMCTBA: pEaKUUU 3aMELICHUS,
JNEeTUApaTaliy, OKHUCIEHMs, B3aMMOAECWCTBUE C OPraHWYECKUMU W HEOPraHMYEeCKHMMH
kucnoramu. KauecTBeHHas peakuus Ha OJHOATOMHBIE cUpPTHI. JleiicTBUE ITaHOJa U METaHoJIa
Ha opranusM yenoBeka. CriocoObl MOIy4YeHUs! U IPUMEHEHHE OJHOATOMHBIX CIIUPTOB.



[IpocTeie 3¢upsl, HOMEHKIATypa U u3oMepusi. OCOOEHHOCTH (PUBNYECKUX U XUMUYECKUX
CBOMCTB.

MHOroatroMHble CIUPTHI — 3THICHIJIMKONb U TiniepuH. dusmdyeckue M XUMHUYECKUE
CBOMCTBA: pPEaKUUMU 3aMEIICHUs, B3aUMOJCHCTBHE C OPraHMYECKUMU W HEOPTaHHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsI PEeaKllds Ha MHOTOATOMHbIE ciupThl. [IpenicraBienre o MexaHu3mMe
peakuuii HykiaeopuiabHOTO 3amenieHus. [ledictBue Ha opranu3Mm 4yenoBeka. CrocoObl
MOJTyYEHHUS U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enoin. CTpoeHHE MOJIEKYJIIbI, B3AUMHOE BJIMSIHUE THAPOKCOTPYIIIBI U OEH30BHOTO SIpa.
®uznyeckue coiictBa (peHona. OcoOEHHOCTH XMMHYECKHX CBOMCTB (eHona. KauecTBeHHbIe
peakiuu Ha ¢enon. TokcuyHocTh (peHosa. CrocoObl TONydeHUsT W MpUMEHEHHe (eHoma.
®denondopmanbieruHas cMoJa.

KapOonunbpHble coOeIWHEHUS] — albJeTHAbl W KETOHBL. OJEKTPOHHOE CTPOEHHUE
KapOOHWJIBHOW Tpymnmbl. ['OMOJIOTHYECKUE PANbI albJACTUIOB U KETOHOB, oOmias Qopmyna,
n3oMepusi 1 HOMEHkKIatypa. dusznueckue CBOMCTBA albJCTHMIOB M KETOHOB. XUMHUYECKHE
CBOMCTBA aibJCTHJIOB M KETOHOB: peakiuu mnpucoeauHeHus. OKHUCICHHUE albJCTUJIOB,
KaueCTBEHHbIC peakiuy Ha aibieruabl. CrocoObl MOMy4YeHHUS U MPUMEHEHUE ajabJCTHI0B U
KETOHOB.

OAHOOCHOBHBIE Tpe/eNibHbIe KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJIEKYJ
KapOOHOBBIX KHUCIIOT. M3omepus u HomeHKkiarypa. Dusznueckue CBOMCTBA OJHOOCHOBHBIX
MpeACIbHBIX KapOOHOBBIX KHUCJIOT. BomopoaHbIe CBSI3M MEXAYy MOJEKyJIaMu KapOOHOBBIX
KHCJIOT. XMMHUYECKUE CBOWCTBA: KHCIIOTHBIE CBOWMCTBA, PEaKIMs STEepUUKAIUU, PEAKIUU C
ydacTUeM YIJIeBOJOPOAHOro paaukana. (OCOOEHHOCTH CBOMCTB MypaBbUHON KHUCIOTHI
[lonsiTue o0 mNPOU3BOAHBIX KAapOOHOBBIX KHUCIOT — CJIOXHBIX ddupax. MHorooOpaszue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOICTB HENpEIeibHBIX M apOMaTHYECKHX KapOOHOBBIX
KUCJIOT, JUKApOOHOBBIX KHCJIOT, THUIPOKCUKApOOHOBBIX KHUCHOT. IlpencraBuTenu BBICHIMX
KapOOHOBBIX KHCJIOT: CTE€ApUHOBAs, MaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAs, JIUHOEHOBAS.
KUCI0ThL. CrIOCOOBI MOJIYyYeHUS U IPUMEHEHUE KapOOHOBBIX KUCIOT.

Crnoxuble 3¢upbl. ['omonorudyeckuit psia, odmas Gopmyia, U30Mepus U HOMEHKJIATypa.
Pu3nuecKue U XMMUYECKHUE CBOMCTBA: TUAPOJIU3 B KUCIOM U IIEIOYHOU Cpefe.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUECKHE CBOMCTBA KMPOB: TUAPOJIU3 B KUCION U
menouHoit cpene. OcoOEHHOCTH CBOMCTB JKUPOB, COAEPXKAIIUX OCTATKH HEMpPeesIbHbBIX
AKUPHBIX KUCIIOT. JKupsl B mpupoe.

MpbL14 KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT, X MOIOIIIEe JICHCTBUE.

OOmiass xapaktepucTuka yriaeBoaoB. Krnaccudukanus yrieBogoB (MOHO-, IU- H
noncaxapuel). MoHOcaxapuIsl: TIIOK03a, (PpykTo3a, ramakro3a, pubosa, Ae3okcupubo3a.
du3nyeckue CBOWCTBA W HaxoxkaeHue B Ipupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEaklMH C YYacTHEM CHUPTOBBIX M QJIbJECTUAHOW TpPYII, CIOUPTOBOE H
MOJIOYHOKHCIIOe Opokenue. IIpuMeHeHHe TIIIOKO3bI, €€ 3HAaueHHWE B IKU3HEICSATEIHHOCTU
opranusma. [lucaxapuasl: caxapo3a, MalbTO3a U JakTo3a. BoccraHaBiauBawlue U
HEBOCCTaHaBIUBawOIIMe aucaxapuabl. ['maponus nucaxapujoB. Haxoxnenwe B mpupoje u
npuMeHnenue. [lonucaxapuapl: Kpaxmai, IIUKOTeH U 1esnono3a. CTpoeHne MaKpOMOJIEKYI
KpaxMmaja, TJIMKOreHa M LeJUTo03bl. (DU3MUecKue CBOMCTBA Kpaxmaja M LEJUIHOJIO3BI.
XHAMHUYECKUE CBOMCTBA Kpaxmasa: THIPOJIN3, Ka4eCTBEHHAsl peaKkUus ¢ MOJO0M. XUMUYECKUE
CBOMCTBA INEJUIIONIO3BI: THUAPONM3, ToiydeHue dupoB wemwmono3bl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN IIEINK).



DKCIEepUMEHTANIbHBIE METO/bl U3YUYEHHUS BEIIECTB M MX IMPEBPAICHUN: PACTBOPUMOCTH
pa3IMYHBIX CIHPTOB B BOJE, B3aMMOJCUCTBUE STaHOJA C HATPUEM, OKHUCJICHHE STUIOBOTO
CupTa B ajbJeTrW]l Ha PACKaJIEHHOW MEIHOW MPOBOJIOKE, OKHCICHHE 3THIIOBOIO CIHpTa
TUXPOMATOM Kalidsi (BO3MOXHO HMCIIOJIb30BAHUE BHUICOMATEPHUANIOB), KAUECTBEHHBIC PEaKlUu
Ha anpreruabl (¢ ruapokcuaom auammuncepeOpa(l) u rugpoxcumom wmemu(ll)), peakums
mmnepuna ¢ ruapokcunoM meau(ll), xumudeckue cBoWcTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICIICTBHUE pacTBOpa IJIOKO3bl ¢ ruapokcunom meau(ll), B3aumoneiicTBue kKpaxmana c
HOJOM, pelIeHNEe dKCIEPUMEHTAIBHBIX 3aAa4 Mo TemMaM «Crnupthl U heHoms, «KapOoHOBBIE
KUCTOThI. Cl0KHBIE d(DUPBD».

A3oTconepxaiiye OpraHnvecKue coeMHeHusl.

AMUHBI — OpraHMYecKHe TPOW3BOAHBIE ammuaka. Kiaccuukamuss amMUHOB:
anudaTUyecKre U apoMaTHIECKUe; MIEPBUYHBIC, BTOPUUHBIE U TpeTUYHBbIC. CTPOCHUE MOJICKYII,
obmas ¢opmysia, U30MepHs, HOMEHKJIAaTypa U (U3HMYECKHUE CBOMCTBA. XMMHUYECKOE CBOMCTBA
anndaTUYECKNX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKWIMPOBAHUE, B3aUMOJICHCTBHE MEPBUYHBIX
AMHHOB C a30TUCTOM KUCIOTON. CONMM aJKHMIaMMOHUS.

AHUIIUH — TIPEeICTaBUTEIh aMUHOB apoMaTuyeckoro psajga. Ctpoenue anuinHa. BzanmHoe
BIIUSIHUE TPYIINT aTOMOB B MoJieKyJie aHmInHa. OCOOCHHOCTH XUMHUYECKHX CBONCTB aHWJIMHA.
KauectBennbie peakiuu Ha aHwivH. CrocoObl MOMY4YEHUS W MPUMEHEHHUE anu(aTUYeCKUX
amuHOB. [lonydeHnne aHmiIrHA U3 HUTPOOEH307Ia.

AmMunokuciotel. Homenknatypa u wuszoMepusa. OTaenbHbIE MPEACTABUTEIN  O-
AMUHOKHCIIOT: TJIMIHH, allaHuH. DU3ndeckue CBOMCTBA aMUHOKHUCIIOT. XUMHUUYECKHE CBONCTBA
AMUHOKHUCJIOT Kak aM(OTEpHBIX OPraHMYECKUX COEJWHEHUU, peakuus TOJIHKOHIECHCAIUH,
oOpa3oBaHHUe MENTUIHON CBs3U. buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U TUIPOIIH3
HENTHIOB.

benku kak mpupoanbelie monuMepsl. llepBuuHas, BTOpUYHAST W TPETHUYHAs CTPYKTypa
06enkoB. XMMHUYECKHE CBOMCTBA OENKOB: TMIIPOJIU3, JIEHATYypalus, KaueCTBEHHbIE PEaKIMU Ha
OenKwu.

DKCcrepuMeHTaJIbHbIe METOJbl M3yYEHHs BEIIECTB M UX MPEBPAILCHUN: pPAaCTBOPEHHE
OeNKoB B BOJIE, JACHATypalus OCJIKOB MPU HArpeBaHUU, LIBETHBIE pEaKIUU Ha O€JKH, peuieHue
AKCIIEPUMEHTANIBHBIX 33/1ad M0 TeMaM «A30TCo/epKallhue OPraHUYEeCKHUE COCIUHEHUs» U
«Pacmnio3HaBaHue OPraHUYECKUX COSTUHEHUIN.

BbicokomoliekyJIsIpHBIE COeTUHEHUS .

OcCHOBHBIEC TIOHSATHUS XUMHUU BBICOKOMOJEKYJSPHBIX COCTUHEHHI: MOHOMED, MOJIMUMED,
CTPYKTYpPHOE 3BEHO, CTEINEHb MOJMMEpPU3AINK, CPeIHsAs MoJeKyJsipHas Macca. OCHOBHBIC
METO/Ibl CHHTE3a BRICOKOMOJIEKYJISIPHBIX COSIUHEHUN — MOTMMEPU3aIHsl U TOJTUKOHICHCAITHS.

[TonmumepHbIe MaTepHabl. [TnacTmaccel (MONMMATUIIEH, TIOJIUTIPOTIUJIEH,
MOJIMBUHUIIXJIOPU, MOJIMCTUPOT, MOJIMMETUIIMETAKPUIIAT, MOJINKapOOHATHI,
oy TUIeHTepedTanar). Y THIU3alus 1 nepepadoTka IiacTuKa.

DOnacToMephl: HATypalbHBIA KaydyyK, CHUHTETHYECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonoxkHa: HaTypanbHble (XJIOMOK, LIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKUE (KAlPOH U JaBCaH).

[Tonmumepsl  crienuanbHOTO  Ha3HaueHUs (TeQIioH, KeBjiap, DIESKTPOIPOBOSIINE
MOJINMEPBI, OHOpa3IaraeMple TOJIUMEPHI).



DKCHepUMEHTaJIbHbIE METO/bl U3YUYEHHS BELIECTB U UX MPEBPAIICHHI: O3HAKOMIIEHUE C
oOpa3uaMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB, pELIECHHUE
AKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Pacno3HaBaHuE IIACTMACC U BOJIOKOHY.

Pacuémuvie 3a0auu.

Haxoxzaenne MoaekynIsipHOil (OpMyJibl OpPraHUYECKOr0 COEIUHEHUS [0 MacCOBBIM
JOJSIM  JIEMEHTOB, BXOJIIMX B €ro COCTaB, HAXOXJACHHUE MOJIEKYISIPHOH (OpMYIIbl
OpPraHMYECKOr0 COEAMHEHHUS Mo Macce (00BbEMY) MPOIYKTOB CrOpaHHs, MO KOJUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB pPEAKUMU W/WIM HUCXOJIHBIX BEUIECTB, YCTAHOBJICHUE
CTPYKTYpPHOM (OPMYJIbI OPTraHUYECKOTO BEIIECTBA HAa OCHOBE €ro0 XMMHYECKHX CBOMCTB WU
CHOCOOOB TIOJYy4YEHUs, ONpPENETCHHE JOJNM BbIXOAA MPOAYKTA PEAKIHH OT TEOPETHUECKU
BO3MOKHOTO.

Mesicnpeomemmnule cesasu.

Peanu3anus MeXIpeIMETHBIX CBS3€H IPU U3YYEHUU OpraHudeckor xumuu B 10 kiacce
OCYIIECTBIISIETCSI YEpe3 HCIOJIb30BAaHUE KaK OOIIMX E€CTEeCTBEHHO-HAYYHBIX IMOHATUH, TaK U
MOHSTHUH, MPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO01ire ecTeCTBEHHO-HAYYHbIE TOHSTHS: SIBJICHHE, HAay4yHbIM (pakT, rumoresa, Teopus,
3aKOH, aHaju3, CUHTE3, Kiaccudukaius, HaOIIOJIeHUE, U3MEpPEHHUE, IKCIEPUMEHT, MOJEIb,
MOJIETTUPOBaHUE.

®duzuka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOJIEKYJa, SHEPreTUYecKUui
YPOBEHb, BEIECTBO, TEJNO, 00bEM, arperaTHOEe COCTOSHUE BeIleCTBAa, (PU3NUYECKUE BEITUUYHHBI,
€IMHUIIBI U3MEPEHMsI, CKOPOCTbh, SHEPT U, Macca.

buosnorus: kneTka, opraHusM, 3Kocuctema, ouocgepa, MeTabosin3M, HacaeACTBEHHOCTD,
aBTOTPO(HBIN M TETEPOTPOPHBIM THMN TUTaHUA, OpokeHHE, (POTOCHHTE3, AbIXaHWE, OCKH,
YTJIEBO/bI, )KUPbI, HyKJIEMHOBBIE KUCIOTHI, (PEPMEHTHI.

I'eorpadusi: mone3Hble HCKONAEMbl€, TOILUIHUBO.

TexHonorus: mnuuieBble MNPOIYKTHI, OCHOBbl PALMOHAIBHOIO IMTAHUS, MOIOIIKE
CpeICTBa, MaTepUabl U3 HCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckne OCHOBbI XUMUM.

AtoM. CocTaB aTOMHBIX sifiep. XUMUYECKUi 37eMeHT. M3otomnbl. CTpoeHUE 3JIEKTPOHHBIX
000/104Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYCCKHE YPOBHH W IOIYPOBHH. ATOMHBIE
opourtanu. Knaccudukaius XMMHUECKHX 3JIEMEHTOB (S-, P-, d-, f-anementsl). Pacnpenenenue
JJICKTPOHOB IO aTOMHBIM OpOHWTAISIM. DJICKTPOHHBICE KOH(HUTYypalid aTOMOB 3JIEMEHTOB
MePBOr0O—4YETBEPTOTO TMEPHUOJOB B OCHOBHOM U BO30OYXIEHHOM COCTOSHUH, D3JIECKTPOHHBIC
KOH(pUTYpaIuyi HOHOB. DIICKTPOOTPHUIIATEIIBHOCTD.

[lepuonnueckuii 3akoH U llepuogmueckas cucTeMa XUMHYECKHX 3neMeHToB J[.H.
MenpeneeBa. CBsA3b NEPUOAMYECKOrO 3aKOHa W IlepuogMdecKol CHCTEMBI XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XUMUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM TPOCTHIX M CIOKHBIX BEIIECTB IO TPYyIIaM H
nepuojaaM. 3HaueHue nepuoandeckoro 3akona [[.M. Menpaeneena.

XuMH4Y€eCcKasi CBsi3b. BUIIBI XMMHUUYECKOW CBSI3U: KOBAJEHTHAs, MOHHAS, METAJNIMYECKASI.
Mexanu3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSA3HM: OOMEHHBINA U JJOHOPHO-AKIETITOPHBIA. DHEPTUs



1 JuHA cBA3U. [[0IapHOCTH, HAITPABIEHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpaTHbie
cBsi3u. BogopoiHas cBsi3b. MeXMONIEKYIIApHBIE B3AUMOICHCTBUA.

BajnienTHOCT W BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JEKTPOHHON CTPYKTYpBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHUEM (Ha MPUMEpPE COCTUHEHUM HIEMEHTOB BTOPOTO
Mepuoa).

[IpencraBnenne O KOMIUIEKCHBIX coequHeHusx. (CocTaB KOMIUIEKCHOTO — HOHA!
KOMILUTEKCOOOpa3oBaTeib, JHUTAHAbl. 3HAYE€HHE KOMIUICKCHBIX coeauHeHui. I[loHsitue o
KOOPJAMHALIMOHHON XUMHH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSA. THIBI KPHUCTAUTMYECKHUX
PEMETOK (CTPYKTYp) U CBOICTBA BEIIECTB.

[TonsTne o gucnepcHblx cucteMax. HMctuHHble pactBopbl. IIpencraBienue o
KOJUTOUJIHBIX pacTBOpax. CrocoObl BBIpaKEHUSI KOHIEHTpAIlMU PACTBOPOB: MaccoBasi IO
BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpauus. HachlllleHHbIE 1 HEHACBHIIIEHHBIE PACTBOPBI,
pacTBOpUMOCTb. Kpucramnoruaparsi.

Knaccudukarus 1 HOMEHKIIaTypa HEOPTaHMYECKUX BEIIECTB. |pUBHAIbHBIC Ha3BaHUS
OTACJIBHBIX MPEACTABUTEIECH HEOPraHUUECKUX BEIIECTB.

Knaccudukaruss XUMUYECKUX peaklUii B HEOPraHUYECKONW W OpPraHWYECKOW XUMUHU.
3aKOH COXpaHEHUsS MAacChl BEIIECTB; 3aKOH COXPAHEHHMS W MPEBPALICHUS SHEPTUU TMPH
XUMUYECKUX peakiuusx. TermmoBble 3PGEeKTbl XUMUYECKUX peakiuuil. TepMOXUMHUYECKHE
ypaBHEHUS.

CKOpOCTh XUMUYECKOU PEaKINH, €€ 3aBUCUMOCTh OT Pa3IN4HbIX (akTOpoB. ['OMOTeHHBIC
U TeTepOoreHHble peakuuu. Katanus u karaaus3atopsl.

OOpatumble U HeoOpaTuUMble peakuuH. XuMmMuueckoe paBHoBecue. KoHcraHTa
XUMUYECKOro paBHOBecUs. DaKTOPHI, BIUAIOIIME HAa IMOJIOKEHUE XUMUYECKOIO PaBHOBECHUSA:
TEeMIlepaTypa, JaBJICHUE W KOHUEHTpPAUUU BEUIECTB, YYaCTBYIOIIMX B peakuuu. [Tpunuun Jle
[TaTesnbe.

Onekrponutuueckas guccouuanus. CuiabHble M cialble  3JeKTpoauThl. CTeneHb
muccormanuu. Cpena BOOHBIX PaCTBOPOB: KUCIOTHAs, HEMTpasbHas, 1iesiouHas. Bogopoanslii
noka3zarensb (PH) pactBopa. ['uaponus coneii. Peakunnu nonHoro oomena.

OKHCINTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OkUcieHus. OKHUCIUTENb U
BOCCTaHOBUTEINb. [Ipomecchl OKUCIEHUS W BOCCTAHOBJEHUA. BaXHEHIINE OKUCIUTENH H
BOCCTAHOBHUTENU. MeTOA »AIIEKTPOHHOrO OajlaHca. DJIEKTPOJIM3 PACTBOPOB U  PaCILIaBOB
BEILIECTB.

DKCIEpUMEHTAJIbHBIE METOAbl M3YUEHHUsI BEUIECTB M HMX MPEBpALICHUN: pa3IOKEHUE
MEPOKCUJAa BOJOpPOAA B NPHUCYTCTBUU KAaTaM3aTOpa, MOJEIHM KPUCTAUIMYECKUX PEUIETOK,
MPOBEJICHNE pEaKIMii HOHHOTO OOMEHa, OMpeJelieHHe Cpelbl PacTBOPOB C IOMOIIBIO
WHJIMKATOPOB, U3yUYEHUE BIMSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKInu U
MOJI0KEHUE XUMUYECKOTO PABHOBECHS.

Heopranuuyeckast XuMusi.

[Tonoxenune HemeraiuioB B llepmommyeckoil cucreMe XMMUYECKUX aneMeHToB J[.U.
MenzeneeBa M OCOOEHHOCTH CTpOEHHS WX aTomoB. Du3nueckre CBONCTBA HEMETAJUIOB.
AnnoTponusi HEMETAIIIOB (Ha MpUMEpPE KUCIOpoa, cepsl, (hochopa u yriaeposa).

Bonopona. Ilonyuenue, ¢usndyeckue U XMMHUYECKHE CBOWCTBA: PEAKIUU C METAIIAMU H
HEMETaJUIaMU, BOCCTAHOBUTENbHbBIE CBOMCTBA. [ MaApuabl. TOIIMBHBIE 3JIEMEHTHI.

["amorensl. HaxoxaeHue B mpupoje, CrocoObl MOMyYeHus, GU3NIECKUE U XUMUICCKUE
cBoiicTBa. ['asioreHoBoiOpoabl. BaxkHenme KUCIOPOACOAEPIKAIINE COCIUHEHUSI TaJOr€HOB.



JlaGopaTopHbIe U TPOMBILIIIEHHBIE CITOCOOBI MOTyUYeHUs TaioreHoB. [IpruMeHeHune rajoreHoB u
UX COCTUHECHUH.

Kucnopon, o3on. JlabopaTopHble M MPOMBIIUICHHBIE CIOCOOBI MOJTYYEHHUSI KHCIOPOJa.
dusnueckue M XUMHYECKHME CBOWCTBA M MPUMEHEHHE Kuciaopoia W o30Ha. OKCUABI U
TIEPOKCHU/IBI.

Cepa. Haxoxnenue B mOpuUpoje, CIOCOObI MOJNy4YeHUs, (U3HMUYECKUE U XHUMHUUYECKHE
cBorictBa. CepoBonopon, cyabduasl. Oxcun cepri(1V), okcun cepsi(VI). Cepuucrast u cepHas
KUCJIOTBI M uX coiu. OCOOEHHOCTH CBOWCTB CepHOM KUCIOTHL. [IpumMeHeHue cepbl U €€
COCIMHECHU .

A3zor. HaxoxxneHue B Tpupojie, CHOCOOBI MOMy4YeHUs, (DU3NYECKUE U XUMHYECKHE
cBOMCTBA. AMMUaK, HUTpUAbl. OKcHAbl a30Ta. A30THCTas M a30THAsl KHUCJIOTHI U UX COJIM.
Oco0eHHOCTH CBOWCTB a30THOM KHUCJIOTHL. [IpuMeHeHHe a30Ta U ero CoeauHEHUN. A30THBIC
ya00OpeHusl.

®ocdop. Haxoxnenue B mpupojie, CocoObl MOMyUYCeHUs, PU3NUYECKHE U XUMUUYECKHE
cBorictBa. @ochuast u Pochun. Oxcuasl ¢ocdopa, dochopHas Kuciora u €€ CONHU.
[Ipumenenue gpocdopa u ero coequnennit. DocpopHeie yaA0OpeHHUSL.

Yrnepoa, HaxoxJeHHWEe B mpuponae. AoTpomnHble Moaudukanuu. Ddusmdeckue u
XMMHYCCKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepoaoMm. Okcun yriaepoaa(ll),
okcup yriaepona(lV), yronpHas kuciora u €€ coiu. AKTUBUPOBAHHBIA YTOJb, aiCcoOpOIvs.
OynnepeHsl, TpadeH, yruepoaHble HaHOTPYOku. [IpuMeHeHHEe TMPOCTHIX  BEIIECTB,
00pa30BaHHBIX yTIAEPOJOM, U €ro COSTUHEHUHN.

Kpemuuii. Haxoxaenue B mpupojie, CocoObl MojyuyeHus, (pusndeckue U XUMUYECKUe
cBoiictBa. Oxcun kpemuusi(1V), kpeMHueBas kucinora, cunukatel. [IpuMeHeHne KpeMHUS U ero
coenuHeHui. CTEKI0, ero NoJy4eHue, BUAbl CTEKIIA.

[Tonoxxenne wMeramuioB B Ilepuonuueckoid cucTeMe  XMMHUYECKHX — DJIEMEHTOB.
Oco0OeHHOCTH CTpPOEHHs JJIEKTPOHHBIX 000JI0UeK aToMOB MeTaioB. OOmue dusnueckue
cBoiicTBa MeTaiioB. [I[puMeHeHue MeTaioB B ObITY U TexHHKe. CIUIaBbl METAJIOB.

DNEKTPOXUMUYECKUN sl HanpsbkeHud wmertayuioB. OOmige crnocoObl  MOMy4YeHHS
METAJUIOB: TUAPOMETAJUIYpPrusi, NHPOMETALIYprus, »3iekrpomertamtyprus. Ilonstue o
Koppo3uu MeTaiioB. CrocoObl 3alIUTHI OT KOPPO3UH.

Obmas xapakrepuctuka MetamioB |A-rpymnmsl [leprognueckoll cuCTeMbl XMMHUYECKHX
aneMeHToB. Hatpuii u kanuii: monyuenue, pu3ndeckrue U XUMUYECKHUE CBOIMCTBA, MPUMEHEHHE
MIPOCTBIX BEILIECTB U UX COCAUHEHUHN.

O6mas xapakrepuctuka metauioB |lA-rpynner [leprnogudeckoii CUCTEMBbI XUMHUYECKUX
AJIEMEHTOB. MarHuii ¥ KalblUW: TOoNydyeHue, (QPU3NYECKue ¢ XHUMHYECKHE CBOWCTBA,
MPUMEHEHHE TMPOCTHIX BEHIECTB M WX coeAuHeHUU. JKECTKOCTH BOJBI U CHOCOOBI €€
yCTpaHEHHUSI.

AntoMuHU#: TonyueHue, (pu3uvecKkue U XMMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIIECTBA M €r0 COeIWHEHUU. AMQOTEepHBIE CBOWCTBA OKCHAA W TUAPOKCUIA ATIOMHUHUS,
TUAPOKCOKOMILUIEKCHI AIIFOMUHUS.

OO6mass xapakrtepuctuka MeramuioB mobounbix mnoarpymm (b-rpynm) Ilepuoanueckoit
CHUCTEMbI XUMUYECKUX IJIEMEHTOB.

du3nueckue U XMMUYECKHUE CBOMCTBA XpoMa U €ro coequHeHud. OKCUABI U THIPOKCHUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtsl 1 AUXpOMaThl, X OKHCIUTEJIbHbIC CBOMCTBA.
[TonyueHnue U npuMeHEHHE XpoMa.



Ou3nYecKue W XUMHYECKHE CBOWCTBA MapraHia M €ro CoeIuHeHuW. Baxueiimme
coenunenus: mapranma(ll), mapranua(lV), mapranna(VI) u wmapranma(VIl). Ilepmanranat
KaJIusl, €r0 OKUCIUTEIbHBIE CBOICTBA.

dusnueckue U XUMUYECKUE CBOMCTBA Xkeje3a U ero coequHeHud. OKCUIbI, THIPOKCHIBI
u conu xene3a(ll) u xxeneza(lll). Ilomydyenue u mpumMeHeHue Keje3a U ero CIUIaBOB.

Ou3nyeckue W XUMHYECKHE CBOMCTBA Meau u €€ coenuHeHuid. [lomydyenue wu
MIPUMEHEHHE MU U €€ COCTMHECHUM.

[uuk: nonyyeHue, pu3nyecKkue 1 XUMHUECKHE cBocTBa. AM(DOTEpHBIE CBOIICTBA OKCHA
Y THAPOKCHJIA IMHKA, THAPOKCOKOMILUIEKCH IMHKA. [I[puMeHeHne IIMHKa U €T0 COCAMHEHUH.

OKCIepUMEHTANIbHBIE METOAbl HW3YYEHHUS BEIIECTB M WX TMPEBpallCHUN: H3Yy4YeHUE
0o0pa3lloB HEMETANIOB, TOPEHHE cepbl, Gocdopa, Keiaeza, MarHus B KHUCIOPOJE, U3yueHUE
KoJuleKuuu «MeTalibl ¥ CIJIaBb», B3aUMOJCHCTBHUE IIEIOYHBIX U IIETOYHO3EMEThHBIX
METAaJIJIOB C BOJIOM (BO3MOXHO HCIIOJIb30BAaHHWE BUICOMATEPHAIIOB), B3aUMOJCHCTBUE ITUHKA U
Keje3a C pacTBOpaMM KHUCIOT MW Ielouyed, KAa4eCTBEHHbIC PEaKIMd Ha HEOpraHWYeCKue
AQHUOHBI, KATUOH BOJIOPOJIa M KATHOHBI METAJIOB, B3aUMOJICHCTBUE THAPOKCHUIOB ATFOMUHUS U
IIMHKA C pacTBOpaMU KHCIIOT M IIEJOYeH, pelIeHuEe IKCIEPUMEHTAIbHBIX 3a7a4 MO0 TeMaM
«l"anorens», «Cepa u e€ coemuHeHUs», «A30T U Gochop U UX COSAUHEHUS», «MeTabl
TJIABHBIX MOATPYNI», «MeTaabl MOOOYHBIX MOATPYII.

XHUMHA M )KH3Hb.

Ponp xuMum B obecrieueHnH YyCTOWYHMBOTO Pa3BUTHS yeioBedecTBa. [IoHITHE O HAyIHBIX
MeTOJaX TO3HAaHWA ¥ METOJOJIOTUM HAy4dHOrOo ucciefoBaHus. HayuHble TPUHITUTIBI
OpraHu3aIi XUMHUYECKOT0 MPOU3BOACTBA. [IpOMBIIIITIECHHBIE CTIOCOOBI TTOJYYSHHS BaXKHEHIIIMX
BEILIECTB (Ha MpUMEpPE IPOU3BOJICTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMbIlieHHBIE
CIOCOOBI TIOJYYEHHUSI METAJIJIOB U CIJIaBOB. XMMHYECKOE 3arpsA3HEHUE OKPYIKAIOIICH Cpenbl U
ero nocieacTBusA. Poiab XumMuu B 00€CTICUCHHH YHEPTeTHYECKON 0€30MaCHOCTH.

Xumuga W 3710poBbe 4enoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuiia uCHoOIb30BaHUS
JIEKapCTBEHHBIX IpenaparToB. Pojib XMMUU B pa3BUTUN MEAUIMHBI.

XWUMHS MHIIA: OCHOBHBIE KOMIIOHEHTHI, TTUIIEBbIC 100aBku. Pois xuMun B oOecrieueHun
MUIIEBON 0€301MTaCHOCTH.

Kocmernueckne n mapdromepubie cpeactBa. beiToBas xummus. IlpaBuna Ge3zomacHOTO
UCIIOJIb30BaHMS TIPEeNapaToB OBITOBOW XUMHH B TTIOBCETHEBHOM JKU3HHU.

XHUMHS B CTPOUTEIIBCTBE: BAXKHEHIIIME CTPOUTENBHBIC MaTEpHAIIBI (IIEMEHT, OCTOH).

XHUMHS B CEITbCKOM X03siicTBe. OpraHMvecKrie 1 MUHEpaJIbHbBIE yI00pCHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalibl, KPaCKU, CTEKJIO0, KepaMuka. MaTepuaisl
JUTs SEKTpoHUKU. HaHOTEeXHOIOTHH.

Pacuémmuvle 3a0auu.

Pacuérel: Macchl BemecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wid 00bEMY OJTHOTO M3 YYaCTBYIOIIHMX B PEAKIIMH BEIIECTB, MacChl (00BbEMA, KOJTUIECTBA
BEII[ECTBA) MPOJIYKTOB PEaKIMH, €CIM OJHO W3 BEIIECTB MMEET MpPUMECH, Macchl (00BEMa,
KOJINYECTBA BEIIECTBA) MPOJAYKTa PEaKIMU, €CJIM OJHO M3 BEIIECTB JAaHO B BHJIE PacTBOpa C
ONPEJICIEHHOM MaCcCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJM M MOJISIPHOM
KOHIIGHTPAILIMM BEIIECTBAa B PAcCTBOPE, JOJM BbIXOJIa MPOAYKTA PEAKIHH OT TEOPETUUYECKU
BO3MOJKHOTO.

Mesxcnpeomemnvle cesazu.



Peanu3zanus MeXIpeaMETHBIX CBA3EH MPH U3y4eHUH OOIIE U HEOPraHUYECKOW XUMHUHU B
11 xiacce ocyliecTBISETCS Yepe3 UCMOIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHSTHH,
TaK U MOHATHUH, IPUHATHIX B OTAEIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOT'O IIHKIIA.

OO1re ecTeCTBEHHO-HAYYHbIE HOHSATHS: SBJICHHE, HAy4yHBbIM (PakT, rumoresa, Teopus,
3aKOH, aHallu3, CHHTE3, KIacCU(pUKaLMsi, NEPUOAUYHOCTb, HAOIIOJIEHUE, HW3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJIETUPOBAHHUE.

®duzuka: Marepusi, MHUKPOMHUpP, MaKpOMHp, aTOM, AJIEKTPOH, NMPOTOH, HEUTPOH, HOH,
M30TOMbI, PaJAMOAKTUBHOCTh, MOJEKYJA, SHEPreTUYECKUl ypOBEHb, BEILECTBO, TENO, OOBEM,
arperaTHoe COCTOSTHUE BEIIeCTBa, WACANbHBIN ra3, (U3MYeCKUe BEIUYHMHbBI, €IUHUILIBI
U3MEpEeHUsl, CKOPOCTh, IHEPI U, Macca.

buonorus: knerka, opraHusM, J3KocHcTeMa, Ouocdepa, MeTadOIM3M, MaKpo- U
MUKPODJIEMEHThI, O€JIKH, >KUPBI, YIJIEBOJbl, HYKJIECHMHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEIIECTB U MOTOK YHEPIHH B SKOCHUCTEMAX.

['eorpadus: MmuHepanbl, TOpHbIE IOPO/IbI, MOJIE3HbIE HCKOMAEMbIE, TOILIIMBO, PECYPCHI.

TexHonorus:: XumMuyeckas MPOMBILUIEHHOCTh, METAJLTYpIrHsi, CTPOUTENIbHbIE MaTepUalbl,
CEJIbCKOXO3MCTBEHHOE IPOU3BOJICTBO, NHUIIEBAas MPOMBIIUIEHHOCTb, (apMaleBTHUeCKast
MPOMBIIILJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PHAaJIOB, JJIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
IO XUMHUU HA YI'JIYBJEHHOM YPOBHE CPEJAHEI'O OBHIET'O
OBPA30OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTrcTBUM C CUCTEMHO-IAEATENBHOCTHBIM MOJIXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pE3yJbTaTOB OCBOCHMS MpeAMeTa «XHUMHS» Ha YPOBHE CpEeAHEro oouero oOpa3zoBaHUs
BBIJICJIEHBl  CJEAYIOUIME  COCTABJSIOLIME:  OCO3HAaHHWE  OOy4YaloIMMUCA  POCCUNCKON
TPaXAAHCKOM MJAEHTUYHOCTH; TOTOBHOCTh K CaMOpPAa3BUTHIO, CaMOCTOSATEIBHOCTH H
CaMOOIIPENICTICHUIO; HAJIMYMe MOTHUBAIlMM K OOYYEHHUIO; TOTOBHOCTH M CIIOCOOHOCTb
oOy4aroluxcsi PyKOBOACTBOBAThCS NPHUHATHIMU B OOILIECTBE IMpaBWIaMH M HOPMaMH
MOBECHMS; HAIMYUE MPABOCO3HAHMSI, SKOJOTUYECKON KYJbTYpPbl; CIOCOOHOCTh CTaBUThH II€JIH
U CTPOUTH KM3HEHHbBIE IJIaHbI.

JIMYHOCTHBIE Pe3yJIbTaThbl OCBOEHUS MpeaMeTa «XUMHsD OTpa)xaroT cOPMUPOBAHHOCTH
OMbITa TIO3HABATEIbHOW W TMPAKTHUECKOW JESATENbHOCTH OOyyaroluxcsi B Ipolecce
peanusaiuu 00pa3oBaTeNbHON 1eITETbHOCTH.

JIMYHOCTHBIE PEe3yJIbTaThl OCBOEHUS MpeaMeTa «XUMUI» OTpaxkaroT chOPMHUPOBAHHOCTD
OMbITAa TIO3HABATEIbHOW UM TPAKTHUUECKOW JESATENbHOCTH OOydaroluxcs B Ipolecce
peanuzanuu 00pa3oBaTeNbHOMN 1€ATeIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIUTAHMA:

-0CO3HaHUsI 00YYaIOIMMUCS CBOMX KOHCTHUTYLMOHHBIX MpaB M 00A3aHHOCTEH, YBaXKEHUS
K 3aKOHY U IIPABOTMOPSIIKY;

-IPEJICTaBJICHHUS] O COLIMANIBHBIX HOpPMax M MpaBWIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTUBE;

-TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIbHOCTH TPH CO3JaHUM Yy4eOHBIX
IPOEKTOB, pEUIEHUH Y4YEeOHBIX M [MO3HABATEIbHBIX 3a/1ay, BBITOJIHEHHUH XUMHYECKHX
AKCIIEPUMEHTOB;

-CIIOCOOHOCTH TMOHMMAaTh W TPUHUMATh MOTHUBBI, HaMEpEHHSs, JIOTUKY U apryMEHTHI
JIPYTHUX TIPU aHAJIU3€ PA3IMUHbIX BUJIOB YUEOHOU NESTEIbHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHUSA:

-IICHHOCTHOTO OTHOIICHHS] K HCTOPUYECKOMY U HAYyYHOMY HACJIEIUI0 OTEYECTBEHHOM
XUMUH;

-YBOKEHHUS K TMPOIECCY TBOPYECTBA B 00JACTH TEOPUM U MPAKTUUECKOTO MPHUIOKEHUS
XUMHH, OCO3HaHUS TOTO, YTO JaHHbIE HAyKd €CTh pPe3yJbTaT UIMTENbHBIX HaOJIOICHUH,
KPOTIOTJIIMBBIX AKCIIEPUMEHTAIIBHBIX IOMCKOB, TOCTOSTHHOTO TPYy/1a YYEHBIX U MTPAKTUKOB;

-MHTEepeca M I[I03HABATEIbHBIX MOTHBOB B TIOJYUYEHHU U TMOCIEAYIOIIEM aHAIHN3e
uH(MOPMAIINK O TIEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUEeCTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHUSA:

-HPAaBCTBEHHOT'O CO3HAHMUs, ’TUYECKOIO ITOBEACHMUS;

-CIIOCOOHOCTH OLIGHUBAaTh CHUTYallud, CBS3aHHBIE C XUMHUYECKUMH SBJICHUSAMH, U
IIPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

-TOTOBHOCTU OIIEHMBATh CBOE IOBEJEHUE U TMOCTYIKUM CBOMX TOBApHILEH C MO3ULUHI
HPaBCTBEHHBIX U IPABOBBIX HOPM U € YUETOM OCO3HAHUS MOCJIEICTBUN MTOCTYIIKOB;

4) popmupoBaHusi KyJbTYPHI 310POBbS:

-MIOHUMAaHNS EHHOCTEH 310poBOoro u Oe30macHoro obpasza XU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 30POBBIO;



-COOJIO/IEHUs MPaBWI 0€30MacCHOr0 OOpallleHHs] C BEUIECTBAMHU B OBITY, IMOBCEIHEBHOU
KU3HU, B TPYJOBOU JESITEIHHOCTH;

-IOHUMAaHUsl LEHHOCTU TMpaBWJI WHIAUBUIYAIHHOTO M KOJJIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIIUSIX, YTPOXKAIOIIHNX 3I0POBBIO U JKU3HU JIIOCH;

-OCO3HAHUS TOCJIEACTBUN U HENPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOJICHHS aIKOTOJIS,
HapKOTHKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHUSA:

-KOMMYHUKATUBHON KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEAOBATEIbCKON NEATEIbHOCTH,
00IIIeCTBEHHO MOJIE3HOU, TBOPUYECKOM U APYTUX BUAAX NEATEIbHOCTH;

-yCTaHOBKM Ha AaKTUBHOE YYacTHE B pEHICHUU MPAKTUYECKUX 3a7ad COIHAIbHOMN
HaIPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

-MHTEpeca K MPaKTUUYECKOMY H3Y4YEHHUIO Mpodeccuil pa3iuyHOro pojaa, B TOM 4YHCIIEC Ha
OCHOBE IIPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUU;

-yBaXXCHUS K TPYAY, JIOJSAM TPyAa U pe3yJabTaTaM TPYA0BOU JIeATEIbHOCTH;

-TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYAIBHOW TpPaeKTOpUH 0Opa3oBaHUs,
Oynymieit nmpodeccuu U peanusaluu COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM JTMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB M MOTPEOHOCTEH OOIIIECTBA;

6) 3K0JIOrM4eCcKOro BOCIIMTAHUSA:

-DKOJIOTUYECKA  I[€JIECOOOpPa3HOr0  OTHOIICHUS K  TPHUPOJAE KaK  HCTOYHUKY
CYyIIIECTBOBAHUS KU3HU Ha 3emIie;

-IOHMMaHusl  TJ00aJbHOTO  XapakTepa  OKOJOTMYECKHX  TpoOieM,  BIUSHHS
SKOHOMHUYECKHX MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMAIIBHON CpPE/Ibl;

-OCO3HAHUSI HEOOXOAMMOCTH HCIIOJNB30BAHUS JIOCTHXKEHUH XUMHUU JUISl  PEIICHUS
BOIIPOCOB PAaLIMOHAIIBHOTIO IPUPOIOIIOJIb30BAHHS;

-aKTUBHOI'O HENPUSITHUS NEUCTBUM, NPUHOCAIIMX BpPEX OKpYXarolleld MPUPOJHOMN cpene,
YMEHHS POTHO3UPOBATh HEOIArONPUATHBIE KOJIOTUYECKUE TTOCIAEACTBUS PEITPUHIMAEMBbIX
JIEUCTBUM U IIPEIOTBPALIATh UX;

-HAJIMYUST Pa3BUTOTO 3KOJIOTMYECKOTO MBIILUICHHS, SKOJOTMYECKOW KYJIbTYpbI, OIBITA
NESATEIbHOCTH 3KOJIOTMYECKOW HAIpPaBIEHHOCTH, YMEHHUS pYKOBOJACTBOBATHCA HMH B
NO3HaBaTEIbHOW, KOMMYHUKATUBHOM W COIMAJBHOM TMpPAaKTHKE, CHOCOOHOCTH W YMEHHS
aKTUBHO MPOTUBOCTOSTH UJICOJIOTUN XeMo(oouu;

7) 1eHHOCTH HAYYHOI' O MIO3HAHNS:

-MUPOBO33pPEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS HayKH U
OOIIECTBEHHOW MPAKTUKH;

-TIOHMMaHUs CrenuUKN XUMUU KaK HayKd, OCO3HaHUA €€ poiu B (hopMHUpOBaHUU
palMOHANILHOTO  HAYYHOI'O  MBINIJICHHUS, CO3JaHUU  IIEJIOCTHOTO  MpeJACTaBlieHus 00
OKpY’KalIllleM MHpPE KaK O E€IUHCTBE NPHUPOAbI M YEJIOBEKa, B IMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MpoOieM COXpaHEeHHsI IPUPOTHOTO PABHOBECHS,

-yOeXIEHHOCTH B O0COOOW 3HAYMMOCTH XUMHUHU JUISI COBPEMEHHOW MHUBWIM3AIUU: B €€
TYMaHUCTUYECKOW HAIMPaBICHHOCTH M BaXHOW POJIM B CO3/IaHUU HOBOW 0a3bl MaTepuaibHOU
KyJIbTYpPBl, B PEHICHHH TJ00aTbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS YEIIOBEYECTBA —
CBIPBEBOM, DHEPreTHYECKOW, TMHUIIEBOM W DKOJOTUYECKON O€30MacHOCTH, B Pa3BUTHH
MEUINHBI, 00ECTIeYeHNHN YCIOBHUI YCIEUTHOTO TPyAa U DKOJOTHYECKH KOM(POPTHOHN KH3HU
Ka’kJI0ro wieHa oOIlecTBa;



-€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TIOHMMAaHHs CYIIHOCTH METOJOB TIO3HAHUS,
MCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOIh30BATH IMOTYYaeMbIe 3HAHHS IS
aHanmm3a U OOBSACHEHUS SIBICHUN OKPYXKAIOMIETO MUPA W MPOHUCXOIMINX B HEM H3MEHEHUH,
yMEHHS JAenaTh OOOCHOBAaHHBIC 3aKIIOUEHUS HAa OCHOBE HAYYHBIX (DAKTOB W HMEIOIINXCS
JAHHBIX C IEJBI0 TOJTYYCHHUS JOCTOBEPHBIX BHIBOIOB;

-CIIOCOOHOCTH CAaMOCTOSITEIBHO HCIIONB30BATh XMUMHYECKUE 3HAHHUS JUISL PEIICHUs
MpoOJIEM B peabHBIX KU3HEHHBIX CUTYAIHX;

-MHTEpeca K MO3HAHMIO, UCCIIEI0BATEIHCKON eI TETLHOCTH;

-TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CamMOOOpa3OBaHHUIO, K
aKTUBHOMY TIOJyYE€HUIO HOBBIX 3HAaHUH TI0O XUMHH B COOTBETCTBHH C >KH3HEHHBIMU
MOTPEOHOCTAMH;

-UHTepeca K OCOOEHHOCTAM TpyAa B pa3Iu4HbIX cdepax MnpodeccuoHalIbHON
JESITeTHHOCTH.

METAIIPEJJMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOCHHUS MPOTPaMMbI 10 XUMHUU HAa YPOBHE CPEIHETO
o011ero o0pa3zoBaHus BKIIOYAIOT:

-3HAYMMBbIe JIJI1 (DOPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAFOIIMXCSA MEXKIUCIUTIIMHAPHBIC
(MeXIIpeIMETHBIE) OOIICHAYYHBIC TOHSATHS, OTPaKAMIIHUE IIEIOCTHOCTh HAYYHOW KapTHHBI
MUpa U crenuduKy METOJOB IO3HAHUS, HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (Marepwus,
BEIIIECTBO, DJHEPIHs, SBJICHHE, MPOIECC, CHUCTEMAa, HAyYHBIH (aKT, MPHUHIMI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIICJOBaHHME, HAOIIOJICHUE, W3MEPEHHE, SKCIEPUMEHT M
JApyrue);

-YHUBEpCaJIbHbIE  yueOHbIE  JEWCTBUS  (MTO3HABATEIbHbIE,  KOMMYHHUKATHBHEIE,
peryisTuBHBIC), oOecrneunBaromue (GopMupoBanne (QyHKIIMOHATBLHONH TPaMOTHOCTH |
COIMATFHOW KOMIIETEHIIMHA O00YyUarOIInXCs;

-CIIOCOOHOCTh ~ OOYYarOIIMXCSI  HCIOJB30BaTh  OCBOCHHBIC  MEXIAWCITUIUIMHAPHBIC,
MHPOBO33pEHUYECKHE 3HAHUS W YHHUBEpCAJIbHBIC Y4YeOHBIC JCHCTBUSA B IIO3HABATEIBHON U
COIMATHbHOM MPaKTHUKE.

MeranpeaMeTHble pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATBHBIMUA yYEOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMH JICHCTBUSMH.

Ilo3nasamenvhole yHugepcaibvHble yueoHbvle 0elicmeus

1) 6a30oBble JJOrMYecKHe JeHCTBHS:

-CaMOCTOSTENIbHO (OPMYJIHUPOBaTh M aKTYaJlU3UpPOBATh IPoOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

-OMpeNeNATh MENIU JACSITCIBbHOCTH, 3ajaBas THapaMeTpbl U KPUTEPUU HX JTOCTHKCHUS,
COOTHOCHTDH Pe3yJIbTaThl ACITEILHOCTH C TOCTABJICHHBIMU 1ICIISIMH;

-HCIOJIb30BaTh TMPH OCBOCHUHM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICISATH
XapaKTepHble TMPU3HAKK TOHSATUH ¥ YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIUE TIOHATHS JUISI OOBbSICHEHHSI OTACTBHBIX (DAKTOB U SBIICHHIA;,

-BBIOMPATh OCHOBAHUS W KPUTEPUU Ui KIACCU(PHUKAIUU BEHIECTB U XUMHUUYECKUX
peaKuii;

-yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3U MEXKIY U3y4aeMbIMU SBIICHUSIMU;

-CTPOUTH JIOTUYECKUE PACCYXKJEHUS (MHIyKTUBHBIC, NEAYKTHBHBIC, IO aAHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYIHPOBATH
BBIBOJIBI M 3aKITIOUYCHMUS;



-IIPUMEHSATH B IpoLEecce TO3HAHUS MCIOIb3yEMblE B XUMHUHA CUMBOJIMYECKHE (3HAKOBBIE)
MOJIETIH, NpeoOpa3oBbIBaTh MOJEIbHBIE MPEACTABICHUS — XUMHYECKHH 3HaK (CUMBOII)
AJIEMEHTa, XUMHUYecKas (OpMyJia, ypaBHEHHE XUMHUYECKON pEaKLUK — IIPU PEIICHUH y4eOHBIX
MO3HABATEIbHBIX U MPAKTHUYECKHUX 3a/a4, MPUMEHITh Ha3BaHHbIE MOJEIIbHBIE MPEICTABIICHUS
JUIS BBISIBIIEHUS XapaKTEPHBIX IPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKLIUM.

2) 0a30BbIe HCCIIEA0BATEIbCKHE TeHCTBUSA:

-BJIaJIETh OCHOBAMH METOJOB HAy4YHOI'O MTO3HAHUS BEUIECTB M XUMUYECKUX PEAKLIUN;

-popMynupoBaTh 1€l W 33Ja4d HUCCIEIOBAaHUSA, WCIIOJIb30BATh IIOCTaBJICHHBIE U
CaMOCTOSITENbHO CHOPMYIMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1 (pOpMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHUIA;

-BJIaJIETh HABBIKAMHU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS W MPOBEJEHUS YUYEHHYECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAOI0IaTh 3a XOJOM MpOIecca, CAMOCTOSTENbHO
MPOrHO3UPOBATh €ro pe3ysbTar, (HOpMyIUpoOBaTh OOOOIIEHHUS U BBIBOJAbl OTHOCHUTEIHHO
JIOCTOBEPHOCTHU PE3YJITATOB UCCIIEI0BAHMUS, COCTABIIATh OOOCHOBAHHBIM OTUYET O MPOJIEIaHHON
pabore;

-npuoOpeTaTh OMNBIT YYEHMUYECKOM HCCIEeI0BAaTENbCKOM W MPOEKTHOM JesTeNbHOCTH,
MPOSABJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pelICHUs
MPAKTUYECKUX 3a/1ay, MPUMEHEHHUIO PA3TUYHbIX METOJIOB MIO3HAHMUS.

3) pabora ¢ ungopmanuei:

-OPUEHTHPOBATHCA B PA3JIMYHBIX HCTOYHUKAX HHOOpManMKM (HAy4HO-TIOMYJIspHAsS
JUTEpaTypa XHUMHYECKOTO COJAEpXkaHMs, CIpaBOuYHble TmocoOus, pecypchl HWMHTepHeTa),
aHAIM3UPOBAaTh HMHGOPMALIMIO PA3IUYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTHUYECKU
OLICHUBATH €€ IOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

-popMyIIMpOBaTh 3aMpOChl W MPUMEHSATH Pa3IMYHbIE METOJbl MpPU TMOUCKE U O0TOOpe
uHbOopMaluy, He0OOXOTUMOM sl BBIMOTHEHUS YUeOHBIX 3a/1a4 ONPEIeIEHHOTO TUIIA;

-IpuoOpeTaTh OMBIT UCIOJIB30BAHUS UH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
Pa3JINYHBIX TIOMCKOBBIX CUCTEM;

-CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OopMy TpelncTaBiIeHUS HHPOPMAIUU
(cxeMbl, rpaduKu, AMArpaMMbl, TAOJIUIIbI, PUCYHKH U JIPYTHE);

-HCIOJIb30BaTh HAYYHBIA $I3BIK B KauecTBE CpEACTBA MpU paboTe C XUMHUYECKOH
uHbopMalveld: MPUMEHATh MeXNpeaMeTHble ((du3nueckue W MaTeMaTHYEeCKHe) 3HaKu U
CUMBOJIBI, (OpPMYIIbI, a00peBUATYPHI, HOMEHKIIATYPY;

-MCII0JIb30BaTh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA HATJISIIHOCTH.

Kommynukamuenvie ynusepcaibHnole yueoHbvle 0eliCmeus:

-33/1aBaTh BOMPOCHI [0 CYHIECTBY 00CYk/1aeMOi TEMBI B X0JI¢ JHAJIOTa U/UIU IUCKYCCHUH,
BBICKA3bIBATh UJIEU, (OPMYIIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIHHO BBITTOJIHEHUS
MPEIOKEHHOU 3a/1a4H;

-BBICTYIIaTh C IIPE3EHTALMEN pe3yIbTaTOB MO3HABATEILHON AESITEIBHOCTH, MOTYyYEHHbIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHMKAMHM IIPH  BBIIIOJHEHUU XUMHUYECKOTO
HKCIEPUMEHTa, MPAKTUYECKOH pabOThl MO MCCIEIOBAaHUIO CBOMCTB H3y4yaeMbIX BEILECTB,
peanu3anuy y4yeOHOTO NpoeKTa, U (OpPMyIMPOBaTh BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHBIX
MCCIIEZIOBAaHUH MyTEM COTJIACOBAHMUS MO3UIIMIA B X07e 00CYKIeHUS 1 0OMEHA MHEHUSIMH.

Pezynamuenvie ynugepcanvhoie yueoHvle 0eiicmeus:

- CaMOCTOSTENBHO IUIAHUPOBATH U OCYILECTBIATH CBOIO ITO3HABATENIBHYIO AESITEIBbHOCTD,
orpenersist €€ e U 3a/1a4M, KOHTPOJIMPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH
npeuIaraeMblil arOpuT™M ACUCTBUN TPU BBHIMOJIHEHUH YYEOHBIX M MCCIIEIOBATENbCKUX 3a/1ad,



BbIOMpaTh HauboJsee 3PPEKTUBHBIN CIOCOO UX PEIIEHUS ¢ YYETOM MOJIYyYEHUsI HOBBIX 3HAHUM O
BEILECTBAX U XUMUYECKUX PEAKLIUAX;
- OCYLIECTBIISITH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMHUHU HA yTIyOJEHHOM ypOBHE Ha
YPOBHE CpeaHEero olIiero oOpa3oBaHMs BKIIOUYAIOT ClieUPUUYECKUe i1 yueOHOTO mpeaMera
«XuMus» HAydHBIC 3HAHWS, YMEHHUS U CIIOCOOBI JIEHCTBUN MO OCBOCHUIO, MHTEPIIPETAIINHN U
peoOpa30BaAHMIO 3HAHUMA, BUABI JIEATEIHPHOCTH T10 IMOJYICHUIO HOBOTO 3HAHHS U IPUMCHCHUIO
3HAaHWWA B Pa3UYHBIX YYEOHBIX CHUTYallUsAX, a TAKKEe B PCAIbHBIX JKU3HCHHBIX CHUTYAIHSIX,
CBSI3aHHBIX C XUMHEH. B mporpamme 1mo XMMUU TpeIMETHBIC Pe3yJbTaThl MPEACTABICHBI 11O
roJiaM U3y4eHUSI.

10 KUIIACC

IpeamMeTHbIe pe3yabTaThl OCBOCHUS Kypca « OpraHndecKkasi XuMUsD) OTPaKaroT:

- c(hOpMUPOBAHHOCTH TPEJCTABICHUI: O MECTE W 3HAYCHHH OPraHWYECKOH XWMHUHU B
CHCTEME €CTECTBEHHBIX HAyK U €€ poJid B 00ECIICUCHUH YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA
B PEIICHUH MPOOJIEM SKOJIOTHUECKOM, IHEPTeTUIECKON U MHIIEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3JIaHUM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB DSHEPrHH, B OOECTICUCHUH
PaIMOHAIEHOTO MPUPOJIONIONB30BaHUSA, B (POPMHUPOBAHUH MUPOBO33PCHUS U OOIIEH KYIbTYPHI
YeNOBeKa, a TakKXKe DKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO H
IPUPOJHOM Cpefie;

- BJIQJICHHE CHCTEMOM XUMHUYECKUX 3HAHMUH, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroliue
MOHATUS — XUMHYECKUI DJIEMEHT, aToM, SApO W IJIEKTPOHHas oOoyioyka atoma, S-, p-, d-
aTOMHbIE OpOUTAINM, OCHOBHOE M BO30YXKAEHHOE COCTOSHHUS aToma, TMOpHUIu3alis aTOMHBIX
opOuTanei, MOH, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPHULATEIbHOCTh, CTENEHb OKHCIEHMS,
XMMHUYECKasi CBsI3b, MOJIb, MOJIApHAs Macca, MOJISIPHBI OO0BEM, YIJIEpOJIHBIH CKEJeT,
(GyHKIMOHAJIbHAS TPYIINA, pajuKall, CTPYKTypHble (opMyiibl (pa3BEPHYTHIE, COKpALIEHHBIE,
CKEJIETHBIE), U30MEpHsl CTPYKTYpHass M NPOCTPAHCTBEHHas (IeoMEeTpUYecKas, ONTHYEecKas),
U30MEphl, TOMOJIOTUYECKUI Psijl, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA- U a30TCOAEpIKalue
OpraHUYecKHe COEAMHEHUs, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISPHBIE
COEJIMHEHUs; TEOpHUH, 3aKOHbI (mepuoanyeckuil 3akon JI. M. MenneneeBa, Teopusi CTpOCHHUS
opranndeckux BemecTB A. M. byTinepoBa, 3aKkOH COXpaHEHHUS MacChl BEILECTB, 3aKOH
COXpaHEHHMs M TPEBPALEHUS OSHEPrud MPH XUMHUYECKUX peakUusix), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN S3bIK XMMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIeKAllUe B OCHOBE MOHUMAaHHUS
NPUYUHHOCTH M CUCTEMHOCTH XHMMYECKUX SIBICHHUM; TMpEICTaBICHUS O MEXaHU3Max
XMMHUYECKUX peakUuuid, TEpPMOJAWHAMHUYECKMX W KHHETHMYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHMs, O B3aMMHOM BIUSHUHM aTOMOB W TPYII aTOMOB B MOJIEKYJIax (MHAYKTUBHBIA U
Me3oMepHbIH 3¢ dexTr, opueHTaHThI | U |l pona); dakromornueckue CBEACHUS O CBOMCTBAX,
coCTaBe, MOJyYeHUH M 0e30MacHOM HCIHOJIb30BAaHUM BAKHEUIIMX OPraHMYECKUX BEIIECTB B
OBITY M MPAKTUYECKOH JEATEIbHOCTH YelIOBEKa, OOIMIMX HAyYHBIX MPHUHLUIAX XUMHYECKOTO
MIPOU3BOICTBA (Ha MPUMEPE MPOU3BOJCTBA METAHOJA, TepepaboTKu HEPTH);

- cOpPMHpPOBAaHHOCTH YMEHHUI: BBISIBJIATH XapaKTEpPHbIC TMPU3HAKA  TOHSITHMH,
yCTaHaBIUBATh WX B3aHMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME MOHATHS NPHU OMHCAHUU
COCTaBa, CTPOCHMS U CBOMCTB OPTraHUYECKUX COCIUHEHNH;

- ¢(hopMHUPOBAHHOCTD YMEHHUI:



- HCIONb30BaTh XHMMHMYECKYIO CHUMBOJIMKY JUISI COCTAaBJIEHHUS MOJEKYJSAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHMUECKHUX BELIECTB;

- COCTaBJIATh YpPaBHEHUS XHMHUYECKUX PEAKUUH U pacKpbplBaTh HX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMI IOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTIO
OajlaHca 9TUX pEaKIUW, peakluii HMOHHOrO0 OOMEHa NYTEM COCTABJICHUS WX TMOJHBIX U
COKpAIEHHBIX NOHHBIX YPaBHEHUM;

- M3rOTaBIMBATh MOJIENM MOJEKYJ OpPraHMYEeCKHX BEIIECTB U1 WUIIOCTPALlMU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOEHMS;

- c(hOpMHpPOBAaHHOCTb YMEHMI: yCTAHABIMBATH HNPHUHAJICKHOCTh  HM3YUYEHHBIX
OpPraHMYECKHX BEIIECTB I0 HUX COCTaBy U CTPOCHHUIO K OMNpENeIEHHOMY Kiaccy/Tpymie
COCIIMHEHNUH, JaBaTh UM Ha3BaHMA MO cucteMarmdeckoir Homenknarype (IUPAC) u mpuBoauTh
TPUBHAJIbHBIE HA3BaHMS JUISI OTACNBHBIX MpPEJICTABUTEICH OpPraHWYECKUX BEIIECTB (ITHIIEH,
aleTUIICH, TOIYOJI, IIMIEPUH, STUICHIJIMKOIb, (peHon, hopMabieru, aleTalbIeru, aleToH,
MypaBbHHAas KMCIIOTA, YKCYCHasi KUCJIOTa, CTEApUHOBAsA, OJIEMHOBAs, MaJIbMUTUHOBAS KUCIIOTHI,
TVIMLMH, aJaHWH, ManbTo3a, (PYKTO3a, aHWIMH, AUBUHWI, W30MPEH, XJOPONPEH, CTHPOJI U
pyrue);

- c¢(OpMHPOBAHHOCTh YMEHHMS OMNPEICNATh BUJ XUMHUYECKOW CBS3M B OPraHMYECKUX
COETMHEHUX (KOBAJIGHTHAsl U MOHHASI CBSI3b, G- U TM-CBA3b, BOJIOPOIHAS CBS3b);

- ¢(OpMHUPOBAHHOCTh YMEHMSI MIPUMEHSTH MOJOKEHUS TEOPUH CTPOCHHUS OPraHMYECKUX
BemectB A. M. BytnepoBa [uist 00bsiICHEHUs] 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

- c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOEHHE, (U3UUYECKUE U
XMMHWYECKHE CBOWCTBA TUIMYHBIX MPEJICTAaBUTENCH pa3IMYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB: aJKaHOB, IUKJIOAIKAHOB, QJKEHOB, QJKAJUEHOB, QJKHHOB, apOMaTHYECKHX
yIJI€BOJOPOJIOB, CIMPTOB, albJETUA0B, KETOHOB, KapOOHOBBIX KUCIIOT, IPOCTBIX U CIIOKHBIX
3(pUPOB, JKUPOB, HUTPOCOCIUHEHUH U aMUHOB, aMUHOKHCIIOT, O€JIKOB, yIIeBOJOB (MOHO-, 1H-
U TOJMCAaXapuoB), WIUIIOCTPUPOBATH T'€HETHYECKYIO CBS3b MEXIY HHUMHU YpPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI C UCIOJIB30BAaHUEM CTPYKTYPHBIX (GOpMYII;

- c(hOpPMUPOBAHHOCTh YMEHMs MOJATBEPXKIaThb Ha KOHKPETHBIX IMpUMeEpax XapakTep
3aBHCHMOCTH PEAKIIMOHHON CHOCOOHOCTH OPraHMYECKHX COEAMHEHUN OT KPaTHOCTH M TUIA
KOBQJIEHTHOM CBSI3U (G- U T-CBSA3M), B3AUMHOIO BJIUSHHS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaxX;

- c(pOpMHPOBAHHOCTh YMEHHs XapaKTepU30BaTb HCTOUYHUKU YIJIEBOJIOPOJIHOIO ChIPhS
(HeTh, MPUPOAHBINA Tra3, yroib), CHOCOObI €ro nepepaboTKH M MPAKTHUYECKOE NMPUMEHEHHE
IPOAYKTOB MepepadOTKH;

- c(hopMHUPOBAHHOCTH BIIAJICHUSI CHUCTEMOM 3HAHHUN O €CTECTBEHHO-HAYYHBIX MeETOoJax
MO3HaHMUA — HAOMIOACHUU, W3MEPEHHM, MOICIUPOBAHUH, OHKCIEpUMEHTe (peajlbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHSTh 3T 3HAHMS,

- c(hOpMUPOBAHHOCTh YMEHHUS MPHUMEHSATH OCHOBHBIE ONEPAIMH MBICIUTEIbLHON
NESITeIbHOCTH — aHaJU3 W CHHTE3, CpaBHEHHE, 00O0OIIeHHEe, CHUCTEMAaTH3allUIo, BBISABIICHHE
MIPUYMHHO-CJIEJICTBEHHBIX CBA3EH — JUId U3YyUEHUS CBOMCTB BEIIECTB M XUMUYECKUX PEAKLINN;

- chOpMHUPOBAHHOCTh YMEHM: BBIABIATH B3aUMOCBSI3b XUMHYECKUX 3HAaHUH C
MOHATUSMU M TPEJCTABICHUSIMH JPYyTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB Juisi Oosee
OCO3HAaHHOTO TIOHMMAaHUSl CYLIHOCTH MAaTE€pUAIbHOIO €IMHCTBA MHpA, HCIOIb30BATH
CHCTEMHBIEC 3HAHUS 10 OPTaHUYECKON XMMHUU il OOBSICHEHHS W MPOTHO3UPOBAHUS SIBICHUI,
HMMEIOIUX €CTECTBEHHO-HAYUHYI0 IPUPOY;



- c(OpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYEThl MO XUMHUYECKUM GdopmyliaM U
YpaBHEHUSIM XUMHUYECKUX PEAKIMI C KCMOJIb30BaHUEM (U3HUECKUX BEIMYMUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI:
Pacy€Thl MO HAXOXKJICHUIO XUMUYECKON (HDOpPMYIIbl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMUYECKHUX 3JIEMEHTOB, MIPOJIYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

- ¢(hOpMUPOBAaHHOCTH YMEHUM: MPOrHO3UPOBATh, AHATTU3UPOBATH U OIICHUBATH C MO3UIUN
9KOJIOTUYECKOM O€30MaCHOCTH TOCIEACTBHUS OBITOBOM M MPOU3BOACTBEHHOW MACSITEIHHOCTH
YeJIOBEKa, CBSI3aHHOW C TMepepabOTKOW BEIIECTB, HMCIOJIb30BATh TMOJYYCHHBIC 3HAHUS IS
MIPUHATHS TPAMOTHBIX PEIICHUN MPOOJIEM B CUTYallUsIX, CBSI3aHHBIX C XUMHEH;

- ¢(hopMUPOBAHHOCTH YMEHHI: CAMOCTOSITEIBHO IJIAHUPOBATH M TIPOBOJIUTH XUMHUYECKUHN
OKCIIEPUMEHT (TIOJIy4YeHHE W H3YyUYCHHE CBONCTB OPraHUYECKUX BEIIECTB, KaueCTBEHHBIC
peaKiy YIJIEBOJAOPOJIOB PA3IUYHBIX KJIACCOB U KHUCIOPOACOJEPKAINX OPraHUYEeCKUX
BEIIIECTB, PEIIEHNE IKCIIEPUMEHTAIIBHBIX 3a7a4 M0 PACIIO3HABAHUIO OPTAHHMUYECKUX BEIIECTB) C
coONofiecHeM MpaBuil  0e30MacHOro oOpalieHusi ¢ BeulecTBaMd U J1abOpaTOPHBIM
obopynoBanueMm, GOpMyIUPOBATh LeNb WCCIEAOBAHUS, MPEACTABIATh B pa3iuuHON (opme
pe3yabTaThl YKCIIEPUMEHTA, aHAJIU3UPOBATH U OIEHUBATh WX JIOCTOBEPHOCTH;

- chOpMHUPOBAHHOCTh YMECHHIA:

- coOmro1aTh TpaBUiia SKOJOTUYECKH I1e1eCO00pa3HOro TOBEJACHUS B OBITY U TPYIOBOM
JESTETLHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0POBBS, OKpYKAlOUIEeH MPUPOIHON Cpeabl H
JOCTHXKEHHUS €€ YCTOMYUBOIO Pa3BUTHS,

- 0CO3HaBaTh OMACHOCTbh TOKCHYECKOTO JACHCTBUS Ha >KHBBIC OPTaHU3MbBI OMPEACTIEHHBIX
OpraHMYECKHX BEIlEeCTB, HOHUMas cMblch nokazarens [1JIK;

- aHAIM3MPOBATh  1IE€JIECOOOPA3HOCTh MPUMEHEHUS OpPraHUYECKUMX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUYKHU 3PEHHS] COOTHOILIEHHUSI PUCK-TIOJIb34;

- c()OPMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH 1I€JIECHANIPABICHHBIN MOUCK XUMUYECKOM
uHbOpMallMK B Pa3IMYHbIX UCTOYHUKAX (HAaydyHas U yuyeOHO-Hay4dHas JUTEpaTypa, CpelcTBa
maccoBoil uHpopmanuu, VHTEpHET W Jpyrue), KPUTHUYECKU AaHAIU3HPOBATH XUMHUYECKYIO
uHbOopMalInIo, IepepadbaTbiBaTh €€ U UCMOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHON y4eOHOM
3a1aucii.

11 KJIACC

IlpexveTHble pe3yabTaThl OCBOCHHUS Kypca «OOmmas W HeopraHWYecKas XUMHUS»
OTpaXkaroT:

- cOpMHpPOBAHHOCTh  MPEJACTABICHHWA: O  MaTEepUaIbHOM  CIAMHCTBE  MHpa,
3aKOHOMEPHOCTSIX ¥ TTO3HABAEMOCTH SBJICHUM MPUPOJIBI, O MECTE U 3HAYCHUH XUMHUU B CUCTEME
€CTECTBCHHBIX HAayK M €€ poJIM B O00CCIIEYCHUH YCTOMYMBOTO Pa3BUTHSA, B PEIICHUHU MPoOIeM
9KOJIOTUYECKOM, SHEPTeTUICCKOMN M MUIIEBON 0€30MaCHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3/ITaHUH
HOBBIX MaTE€pUaJiOB, HOBBIX WCTOYHHUKOB OJHEPrHHM, B OOECICUEHUH PAIlMOHAIBHOTO
MIPUPOJIOTIONB30BaHNs, B (DOPMHUPOBAHUH MHPOBO33PCHHS W OOIIEH KyJbTYphl UYeOBEKa, a
TaKKe KOJIOTMIECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U IMPUPOJHOM Cpejie;

- BJIQJICHUE CHCTEMOM XHMHUYECKHX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOINOJIATaroIIue
MOHATHUS — XUMUYECKHUI JIEMEHT, aTOM, [P0 aToMa, U30TOIIbI, IEKTPOHHAsT 000JI0YKa aToMa,
S-, p-, d-aromHBIC OpOMTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMa, THOpUIM3aIus
aTOMHBIX OpOWTallel, HWOH, MOJIEKYJIa, BAJIEHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTEIICHb
OKHUCJICHUSI, XHUMHYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYECKas, BOJOPOJHAs),
KPHUCTAJUIMYECKAsT PEIIETKA, XUMHUYECKAsT PEAKLMs, PACTBOP, DJIEKTPOJIMTHI, HEIJICKTPOJIMTHI,



AJEKTPOJUTHYECKAsT JOUCCOUMAIMSA, CTENEHb JUCCOUMAIMW, BOJOPOJHBIA MOKA3aTElb,
OKUCIIUTEIb, BOCCTAHOBUTEINb, TEIJIOBOM dJ(P(HEKT XUMUYECKONM peaklnH, CKOPOCTh
XUMUYECKOM  peaklMy, XHUMHYECKOE paBHOBECHE, TEOPUHM U  3aKOHBI  (Teopus
AJEKTPOJUTHYECKOM JHccolManuu, nepuoandeckuid 3akoH J[.M. MengeneeBa, 3akoH
COXPAHEHHUS MAcChl BEHIECTB, 3aKOH COXPAHCHUS W NMPEBPALICHUS YHEPTUU NPU XHUMUYECKUX
peakiusix, 3aKOH IIOCTOSIHCTBA COCTaBa  BEHIECTB, 3aKOH  JIEUCTBYIOIIMX  Macc),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW SA3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B
OCHOBE TOHUMAaHHSI MPUYMHHOCTH W CHUCTEMHOCTH XWMHYECKHX SIBJICHHUI; COBPEMEHHBIE
MPEJICTABICHUST O CTPOCHHM  BEIIECTBA HA  AaTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJIMOJICKYJISIPHOM ~ YPOBHSX; NPEACTABJICHUS O MEXAaHW3Max XHUMHYECKUX pPEaKIUu,
TEPMOJIMHAMUYECKUX W KUHETHYECKHX 3aKOHOMEPHOCTSAX HX MPOTEKAHUSA, O XUMHYECKOM
PaBHOBECHUH, PACTBOpPaX U JUCIEPCHBIX CUCTeMax; (haKTOJOTUUECKHE CBEJCHHS O CBOMCTBAX,
cOCTaBe, MOJTYyYeHUU U 0€30MaCHOM MCMOJb30BAaHUU BAKHEHIITUX HEOPTaHUYECKUX BEIIECTB B
OBITY W TPAKTUUECKOW NESATEIbHOCTH 4YeNIOBEKa, OOIIMX HAYYHBIX MPHUHIIUIAX XUMHYECKOTO
MPOU3BOJCTBA;

- cOpMHUpPOBAHHOCTh yMEHHUMW: BBISBIATH XapaKTepHbIE TMPU3HAKA  TOHSTHUH,
YCTaHABJIMBAaTh WX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHSA MPU OMUCAHUHN
HEOPraHWYECKUX BEIIECTB U UX MPEBPAICHUI;

- ¢cOpMHPOBAHHOCTh YMEHHS MCIOJIb30BAaTh XUMHUECKYI0 CUMBOJIUKY ISl COCTaBJICHUS
dbopMysT BEIIECTB W ypaBHEHUNW XUMHUUYECKHX PEaKIMi, CUCTEMAaTUYECKYH) HOMEHKJIATypPy
(IUPAC) u TpuBHabHbIE Ha3BaHUS OT/IC/IbHBIX BEIIECTB;

- chOpMHUPOBAHHOCTh YMEHHUSI ONpPENENSATh BaJE€HTHOCTh U CTENEHb OKUCICHUS
XUMHYECKHX 3JIEMEHTOB B COCIMHEHMSIX, BUJ XUMHUYECKOM CBsI3UM (KOBAJIEHTHAs, WOHHAsi,
MeTaJTn4YecKas, BOJAOPOIAHAS ), TUIl KPUCTAITUYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

- c(OpMHPOBAHHOCTh YMEHHUSI OOBACHATH 3aBHUCHUMOCTb CBOICTB BEIIECTB OT BHJA
XUMHYECKON CBSI3W U THUIA KPUCTAJUIMYECKON PEIIETKH, OOMEHHBIH U JOHOPHO-aKIENTOPHBIN
MEXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

- c¢(OpMHUPOBAHHOCTh YMEHHUM: KIACCH(PUIIMPOBATH: HEOPTaHUYECKUE BEIECTBA MO UX
COCTaBY, XUMHUYECKHE PEAKIMH IO Pa3IMYHbIM MpPU3HAKAM (YHCIy U COCTaBYy PEarupyrolux
BEILIECTB, TEIUIOBOMY J(PQeKTy peakiuu, H3MEHEHHUIO CTEIEeHEW OKHUCICHHS JIIEMEHTOB,
0o0paTUMOCTH, Y4YacTUIO KaTajJu3aTopa U JAPYTUe); CaMOCTOSATEIbHO BHIOMPATh OCHOBAHUS U
KPUTEPHUH TS KIaCCU(PUKAIIMU U3YIaeMbIX BEIIECTB M XUMUYECKUX PEAKIINIA;

- c(opMHpPOBAHHOCTH YMEHHUSI PACKpPBIBATH CMBICT Mepuoanyeckoro 3akona J[. .
MenzeneeBa ©  JAEMOHCTPHUPOBATH €r0  CUCTEMATH3UPYIOLIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

- c(OpMHpPOBAHHOCTh YMEHM: XapaKTePU30BaTh JJEKTPOHHOE CTPOEHHUE aTOMOB U
MOHOB XMMHUYECKUX DJIEMEHTOB NEPBOrO—4ETBEPTOro MHEPUOAOB llepmommyeckoil CUCTEMBI
JA.N. MenngeneeBa, HCHONb3Yys IOHATUS «IHEPIrETUUYECKHUE YPOBHUY», «IHEPIreTHUYECKUE
MOJlypOBHMY», «S-, P-, O-aToMHBIE OpOMTAM», KOCHOBHOEC M BO30YKIEHHOE IHEPIeTUYCCKHUEC
COCTOSIHUSI aTOMa»; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XUMHUUYECKUX DJIEMEHTOB
U UX COEOUMHEHMHM mno nepuoiaM u rpynnam llepmommueckoit cucremsl [l. 1I. Menpaeneesa,
BaJICHTHBIC BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMSI X DJIEKTPOHHBIX 000JI0UEK;

- cOPMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHUE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE T'€HETUYECKOU CBSI3U
MEXKJly HEOPraHMYEeCKMMHU BELIECTBAMH C IIOMOLIBK0 YPAaBHEHUW COOTBETCTBYIOLIHX
XUMHYECKHUX PEaKLU;



- c(hopMUPOBaHHOCTh YMEHUS pacKpbIBaTh CYIIHOCTb: OKHUCJIUTEJIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUi MOCPEJCTBOM COCTABJICHUS DSJIEKTPOHHOIO OallaHca ATHX
peakiuii; peakiuii HOHHOTO0 OOMEHa MyTEM COCTABIICHUSI UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHEHMI; peakuuid TUAPOIU3a; peakuid  KOMIUIEKCooOpa3oBaHusl (Ha  MpUMEpE
TUAPOKCOKOMIUIEKCOB IIMHKA U AJTIOMUHUS);

- c(hopMHUPOBAHHOCTb YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKUX
peakuuii ¢ y4€TOM HMX SHEPreTHYECKHX XapaKTEPUCTHK, XapakTep H3MEHEHUS CKOPOCTH
XUMUYECKON PEaklMy B 3aBUCUMOCTH OT Pa3INYHBIX (PaKTOPOB, a TAKKE XapaKTEP CMEIICHUS
XUMHUYECKOT0 PAaBHOBECHS O] BIUSHUEM BHEITHUX Bo3aeicTBui (mpunuun Jle [latense);

- c(OopMUPOBAHHOCTHh YMEHHS XapaKTepU30BaTh XUMHUECKHE PEaKIUU, JIekKallhue B
OCHOBE MPOMBIIIVICHHOTO MOJYyYE€HHsI CEPHOM KUCIIOTHI, aMMHaKa, OOII1Ne HAYyYHbIC MPUHIIUITHI
XUMUYECKUX TPOU3BOJICTB; IIEJ€CO00PAa3HOCTh MPUMEHEHUS HEOPTaHMYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTHU U B OBITY C TOYKHU 3PEHUSI COOTHOIICHHS PUCK-TIOIb3a;

- c(hOpMUPOBAHHOCTh BIIAJICHUS CUCTEMON 3HAHMM O METOJaX HAy4YHOTO IO3HAHMS
SIBJICHUW TIPUPOJBI — HAONIOACHHUE, U3MEpPEHUEe, MOJICIUPOBAHNE, IKCIIEPUMEHT (pealibHbIA U
MBICJICHHBIN), UCIOIb3YEMbIX B €CTECTBEHHBIX HAyKax, YMEHHS MPUMEHSATHh 3T 3HAHUS TPH
IKCIIEPUMEHTAIPHOM HKCCJICIOBAHUM BEIIECTB W JJIA OOBSICHEHUS XUMHUYECKHX SIBJICHHM,
HMEIOIUX MECTO B MPHUPOJAE, MPAKTUYECKON ACATEIbHOCTH YEJIOBEKa M B TMOBCEIHEBHOM
KU3HU;

- ¢(hopMUPOBAHHOCTH YMEHHUSI BHISIBIIATh B3aUMOCBS3b XUMHUECKUX 3HAHUH C MOHATHIMHU
U TIPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX TPEIMETOB Il O0Jee OCO3HAHHOTO
MOHMMAaHHUs MaTEPUAIIbHOTO €IMHCTBA MUPA;

- chOpMHUPOBAHHOCTh yMEHHUS MPOBOAWTH PACUETHI: C HCIOJIH30BAHUEM TMOHSATUN
«MaccoBasi JI0JIsl BEIIECTBA B paCTBOPE» M «MOJISIpPHASE KOHUEHTPALMS»; MAcChl BEIIECTBA WU
o0béMa raza MO HW3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIU OO0bEMY OJHOTO U3
YYacTBYIOIIMX B PEAKIIMU BEUIECTB; TEIJIOBOTO 3¢ (deKTa peakiuu; 3HAYCHHs] BOJOPOJIHOTO
MOKa3aTelisi pacTBOPOB KHUCJIOT M IIEJIOYEH C HM3BECTHOW CTENEHBIO JIUCCOILMAIUM; MacChl
(0OBEMa, KoJTMUECTBa BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIM OHO U3 UCXOMHBIX BEIIECTB JaHO B
BUJIE pacTBOpa C ONPEAECIEHHOM MACCOBOW JIOJIE pPACTBOPEHHOIO BEIIECTBA WM JAaHO B
U30bITKE (MMEeT MPUMECH ); TOJIM BBIXO/A MPOYKTa peakiny; OObEMHBIX OTHOIIIEHUN Ta30B;

- ¢(hopMUPOBAHHOCTH YMEHHM: CAMOCTOSTEILHO TJIAHUPOBATh U TIPOBOJIUTh XUMHUYECKUN
IKCIIEpUMEHT (TMPOBEICHHE pEaKIuii HOHHOTO OOMEHa, TOJATBEpPKJICHHE Ka4eCTBEHHOIO
COCTaBa HEOPraHMYECKUX BEILECTB, OIPEICICHUE CPEeJbl PACTBOPOB BEIIECTB C IMOMOIIBIO
WHIAKATOPOB, U3YUYCHUE BIMSHUSA PA3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOW PEaKIIHH,
peleHne SKCIepPUMEHTAIBHBIX 3a7a4 1o TeMaM «MeTtaiisl» U «HemeTamnsi») ¢ cobmroieHnemM
mpaBWJl 0€30MacHOrO OOpallleHWs] ¢ BEIIECTBAMH H  JaO0OpPaTOPHBIM OOOpPYIOBaHUEM,
dbopMyIHUpoBaTh 1€ HCCIACAOBAHUSA, MPEACTABIATH B pa3IMdHON (QopMe pe3yiabTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTb;

- cOpMHPOBAHHOCTh YMEHHI: COOIIOATH MIPaBHja MOJb30BaHU XUMUYIECKON TTOCY 10
U JabopaTOpHBIM OOOpYyJOBaHMEM, OOpallleHUss C BEHIECTBAMH B COOTBETCTBHUH C
WHCTPYKIHUSIMU 110 BBIMOJHEHHUIO JTA0OPATOPHBIX XHWMHUYECKHUX OIBITOB, JKOJOTHYCCKH
11e71eco00pa3HOTO MOBEACHHS B OBITY M TPYJIOBOU JIEATEIHLHOCTH B IIEJISAX COXPAHEHHUSI CBOETO
30POBbs, OKPYXKAOLIEH NPUPOJHOM Cpeabl M JOCTHKEHHS €€ YCTOMYMBOIO pPa3BUTHSA,
OCO3HaBaTh ONACHOCTh TOKCHMYECKOrO JEHUCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIEHHBIX
HEOPraHWYECKUX BEIIECTB, IOHUMAas cMbIca nokaszarens [1/1K;



- ¢OpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISAThH IIE€JICHANPABICHHBIA MOUCK XUMHYECKOMN
vH(pOpMalUi B Pa3IMYHBIX MCTOYHUKAaX (HaydHas W y4yeOHO-HAy4yHas JUTepaTypa, CpelCcTBa
MaccoBoi uHpopManuu, VHTEpHET W Apyrue), KpUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(opMaruio, nepepadaTeiBaTh €€ U UCIOIb30BATh B COOTBETCTBUHU C IMOCTABICHHON YUeOHOM
3a/1a4en.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

Ne

HaumeHoBaHnme pa3iesioB U TeM MPOrpaMMBbI

KoanyecTBo yacoB

JileKTpoHHBbIe (U poBbIE)

n/n Bcero KonTpoabubie IIpakTHueckue 0BpA3OBATENLHbIE PeCyPehl
padoThI padoThbI
Pa3nes 1. Teoperuyeckue 0CHOBBI OPraHNYecKO XMMHHU
11 [Ipeamer opranndeckoi xumuu. Teopus cTpoeHus 8
oprannyeckux coenuuennii A. M. bytneposa
Hmozo no pazoeny 8
Pa3nea 2. YrieBoaopoabl
2.1 | TlpenenbHble YIIEBOAOPOIBI — ANKAHBI, IIUKJIOATKAHBI 5)
29 Hemnpenenbabie yrieBo10poabl: aTKEHBI, ATKAIHUCHBI, 14 1
AIIKUHBI
2.3 | ApoMaTryecKue yriaeBoaopoIbl (apeHbl) 8
2.4 [IpupoaHbIE ICTOYHUKH YTIIEBOIOPOIOB U MX 4
nepepaboTka
2.5 | I'alOreHnpou3BOJHbIE YIJIEBOIOPOIOB 4 1
Hmozo no pazoeny 35
Pasznen 3. Kucaopoacoaepsxamme opranndeckne coeTuHeHust
3.1 | Coiuprel. ®enon 11
3.2 KapOoHusbHbIe COETUHEHUS: aJIbJICTU/Ibl U KETOHBI. 21
Kap6onoBsie kuciaotel. Cinoxubie 3Gupsl. XKupbl
3.3 | Yruesonsl 9 1
Hmozo no pazoeny 41
Pa3znea 4. A3oTconepskanye oOpraHnyecKkue coeIuHeHus
4.1 | AMunbl. AMMHOKUCIOTEL Benku 12 1
Hmozo no pazoeny | 12
Paspnen S. BbicokoMOJIeKYISIpHbIE COeIMHEHUS
5.1 | BEICOKOMOJIEKYJIAPHEIE COETMHEHHS 6
Hmozo no pazoeny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 3




11 KVIACC

Ne HanmeHnoBanue pa3aejioB 4 TeM KosimyecTBo yacos
DJIeKTpOHHbIE (LI (PPOBbHIE)
n/n NporpamMmsbl Bcero Konrpoabubie | IIpakTHyeckue
o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pazjen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atoma. [lepuoanueckuii 3aKoH u
11 [Tepuonnueckas cucTeMa XUMHYECKUX 9
anemeHTOB JI. . Menneneera

1.2 Crpoenue BemecTsa. MHOrooOpasue BEIIecTB 11
1.3 XUMHUYECKUE PEaKIIUH 19 3

Hmozo no pasoeny 39
Paszpnen 2. Heoprannyeckasi xXumus
2.1 Hemerammsr 31 1 3
2.2 MerTamibt 23 1 2

Hmozo no pazoeny 54

Pa3nen 3. XuMus M :KM3Hb
3.1 Mertoapl ITO3HAHUS B XUMUH. XUMUS U )KU3Hb 9

Hmozo no pasoeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
No KoJsimyecTBo yacoB Nara DJIeKTPOHHbIE
Tema ypoka uudposeie
n/n Bcero | Kontpoabnbie | I[IpakTuyeckue = H3YUYeHUsI
o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypeE!
[IpenMer u 3HaYCHHUE OPraHUYECKON XUMUH,
1 MpeJCTaBICHHE O MHOTOOOPa3uH OPTaHNnIECKUX 1 0 0 04.09.2023
COETMHEHU N
DNEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U
2 BO30Y)XKJIEHHOE COCTOSIHUS ). BasieHTHBIE BO3MOKHOCTH 1 0 0 06.09.2023
aToMa yriepo/a.
XuMHYecKas CBSA3b B OPraHUICCKUX COCTUHEHUSIX.
3 MexaHu3MbI 00pa30BaHMs KOBaJCHTHOU CBSI3H, 1 0 0 08.09.2023
CrocoObl pa3pbiBa CBsI3EH
4 Teopust cTpoeHHUsI OpraHUYECKUX coenuHeHnud A. M. 1 0 0 11.09.2023
Bbyrneposa
Bupt u3omepun: CTpyKTypHasi, MPOCTPAHCTBEHHASI.
5 DneKkTpoHHBIC 3PPEKTHI B MOJIEKYJIaX OPraHUIECKUX 1 0 0 13.09.2023
COEIUHEHUN
6 [IpencraBnenue o kiaccu(UKAIUU U CUCTEMATHYECKAsT 1 0 0 15.09.2023
Homenkiatypa (IUPAC) oprann4eckux BEIIECTB
7 Knaccudukanuys peakiuii B opraHu4ecKOrd XUMHH 1 0 0 18.09.2023
8 Cucremarusanus 1 0000IIeHIE 3HAHUHN 110 TEME 1 0 0 20.09.2023
AJIKaHBI: TOMOJIOTHYECKHIA psifl, 00mas popmyia,
9 HOMEHKJIATypa U U30MEPHUs, MIEKTPOHHOE U 1 0 0 22.09.2023
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
10 Pu3nuecKkrue 1 XMMUUYECKHE CBOMCTBA aTKaHOB 1 0 0 25.09.2023
1 Haxoxnenue ankaHoB B mpupoje. CriocoObl MoTy4eHus 1 0 0 97 09.2023

U NPpUMCHCHUC AJIKaHOB




[uknoankanel: o0mas Gopmyina, HOMEHKIATYpa U

12 M30Mepusi, 0COOCHHOCTH CTPOCHUS U XUMUYECKUX 29.09.2023
CBOWCTB, CITIOCOOBI MOJTy4EHUS U TIPUMEHEHUE
Pemrenne pacy€THbIX 3a/1a4 Ha ONPEICIICHHUE
MOJICKYJISIPHOH (hOPMYITBl OPTraHMYECKOTO BEIIECTBA I10

13 MAacCOBBIM JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIIHNX B €TI0 02.10.2023
cocraB. CucreMaTu3aiusa 1 0000IIeHIE 3HAaHM 110
TEME
AJIKEHBI: TOMOJIOTUUECKHU psifl, oO1ias hopmya,

14 HOMEHKJIATYpa, JIEKTPOHHOE U MPOCTPAHCTBCHHOE 04.10.2023
cTpoeHue MoJieKyin. CTpyKTypHasi U IIUC-TPAHC-
M30MepHS ATKCHOB

15 duszndeckne ¥ XUMHUICCKHE CBOMCTBA alIKEHOB. 06.10 2023
[IpaBuo MapkoBHUKOBA

16 CrocoOpl oTy4eHus! ¥ IPUMEHEHNE aJTKEHOB 09.10.2023

17 IIpakTuyeckas padora Ne 1 11.10.2023
"I[lonyuenue 3muiena u usyuenue ezo ceoiicma'’

18 Pemenne paC‘iéTHBIX 3a/1a4 Ha OTPE/ICIICHHE 13.10.2023
MOJIEKYJIIPHOM (POPMYITBI OPTaHMYECKOTO BEIIECTBA
AJKamueHbl: CONpsbKEHHBIC, N30 IMPOBAHHBIC,

19 KyMyn#upoBaHHbIe. OCOOCHHOCTH 3JIEKTPOHHOTO 16.10.2023
CTPOCHHS

20 XHWMHYECKUE CBOMCTBA CONMPSHKEHHBIX JTMCHOB 18.10.2023

21 CriocoObl MoTyueHus: ¥ IPUMEHEHHUE allKaIueHOB 20.10.2023
AJNKWHBI: TOMOJIOTHYECKUN psifl, oOmiast popmyna,

22 HOMEHKJIaTypa, 3JE€KTPOHHOE U MPOCTPAHCTBEHHOE 23.10.2023
CTpOEHHUE MOJIEKYI, (pu3nueckue CBONCTBA

23 XuMHUJecKre CBOMCTBA aJKHHOB 25.10.2023

24 KauecTBeHHBIE pEAKIIMM HA TPOHHYIO CBSI3b 27.10.2023

o5 CriocoObI MosTydeHus: U TPUMEHEHNE aIKHHOB. 06.11.2023




Pemrenne 3anad: pac4€Tsl 10 YpaBHEHUIO XUMUYECKOU

26 08.11.2023
peaxiuu

27 Cucremaruzanus 1 00001IeHIE 3HAHUHN 110 TEME 10.11.2023
APpEHBI: TOMOJIOTHYECKUH psiJl, oO1rast hopmyia,
HOMEHKJIATypa. DIIEKTPOHHOE U IPOCTPAHCTBEHHOE

28 P P pocTp 13.11.2023
CTpOEHUE MOJICKYJT O€H30J1a U TOJIyoJa, UX PU3NICCKHE
CBOMCTBA

29 XUMHYECKHE CBOWCTBA aPEHOB: PEAKIIMY 3aMEILIEHUS. 15.11.2023
XUMHUYECKHE CBOMCTBA apEHOB: PEAKIINU

30 p peakiy 17.11.2023
MIPUCOCTUHEHIS, OKUCIICHUE TOMOJIOTOB OCH30J1a

31 Oco0eHHOCTH XUMUYECKUX CBOMCTB CTUPOJIA. 20.11.2023
Pemienne pacy€THBIX 3a0a4 HA OINPEACICHUE

32 pac g el 22.11.2023
MOJICKYJISIPHOH (hOPMYJTBI OPraHUIEeCKOTO BEIIeCTBA

33 CrrocoObI MoJTydeHUsT ¥ IPUMEHEHUE apeHOB. 24.11.2023
I'eHeTHUEeCKast CBSI3H MEXK a3 IMYHBIMHU KJIaCCaMU

34 P 27.11.2023
YTJICBOI0OPOJIOB
PacuéTtrl o ypaBHEHUSIM XUMHYECKUX PEAKITHMN.

35 P peardt 29.11.2023
CucreMaruzanys 1 0000IIeHNE 3HAHUI IO TEME

36 [Ipuponnsriii ra3. [lomyrabie HePTIHBIE Ta3bl 01.12.2023

37 KameHnHbI#1 yroib ¥ IPOyKTHI €T0 TIEpepadOTKH 04.12.2023
Hedte u cioco0r! eé nepepadotku. I[Ipumenenue

38 P pep P 06.12.2023
MIPOJIyKTOB MepepaboTku HedTr
I'eHeTHYECKAs CBI3H MEXK a3 IMYHBIMU KJIACCAMU

39 P 08.12.2023
yIJIEBOJOPOIOB
I"amoreHonpon3BOAHEIE YIIIEBOIOPOIOB: IIEKTPOHHOE

40 POMSBOIHBIC YIICBOAOPOA P 11.12.2023
CTPOEHUE; peaKliy 3aMelIeHHs TaloreHa
JlelicTBue 1ienoveit Ha raJIoreHIpOU3BOIHBIE.

41 BzanmonelicTBrue QUTrajJoreHaaIKaHOB ¢ MarHUEM U 13.12.2023
LIMHKOM.

42 CucremaTu3aius 1 0000IIeHNe 3HAHUN TI0 pa3Aey
"VrneBoaoposr" 15.12.2023




43 Konmponvnasa paboma no teme "Yriesoaopoab!' 18.12.2023
[IpenenpHbIE OTHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKUI

44 psia, obmas opMyna, CTpPOCHHE MOJICKYIT, U30MEPHS, 20.12.2023
HOMEHKJIATypa, Kiaccudurarms, Gu3ndecKre CBONCTBA
XHUMHUYECKHE CBOMCTBA IIPEAEIbHBIX OJHOATOMHBIX

45 P 22.12.2023
CIIUPTOB
Cr1ocoObl MOay4eHns U IPUMEHEHNE O0JHOATOMHBIX

46 i P 25.12.2023
CIIUPTOB
IIpocTeie 3(uUpsl: HOMEHKIIATYPA U U30MEPHS,

47 P Pup P Py, 27.12.2023
O0COOCHHOCTH (PU3UICCKIX U XUMUICCKUX CBOUCTB
MHOT0aTOMHBIE CITUPTHI: ITHUIECHTIIUNKOIE U TIULEPHH,

48 P g P 29.12.2023
uX (pu3uvecKkre U XUMHYECKHE CBOMCTBA
CriocoObl MOIy4YeHNs U IPUMEHEHNE MHOTOATOMHBIX

49 i P 12.01.2024
CIIUPTOB
®eHoJI: CTpoeHNE MOJIEKYIbI, (PU3NYSCKHE CBOMCTBA.

50 P yaeL, ¢ 15.01.2024
ToxcuuHOCTH (peHOIIa

51 XuMHudeckue cBoicTBa (heHoa 17.01.2024

52 Crioco0pl osTy4eHus U IpuMeHeHue (heHona 19.01.2024
Ilpakmuueckaa paooma Noe 2.

53 Penenne SKcnepuMeHTAILHBIX 327124 110 TeMe " CpPTHI 22.01.2024
u eHobr"

54 CucreMaruzanys 1 0000IIeHNE 3HAHUN IO TEME 24.01.2024
ANBJIErUIbI M KETOHBI: 3JICKTPOHHOE CTPOCHHUE

55 KapOOHUJILHOW TPYIIIbI; TOMOJIOTHYECKHE PSAIbI, 00IIast 26.01.2024
dbopmyIa, U30MepHsl 1 HOMEHKJIATypa
AJBIETUIBI U KETOHBI: (PM3NYECKHE CBOICTBA; PEAKIIMHU

56 ACTIA ¢ peartt 29.01.2024
MIPUCOCTMHEHHS
Peakiinu oKHMCIEHNS U KaUYECTBEHHBIE PEAKIINU

57 P 31.01.2024
aJbIETUA0B U KETOHOB
CrocoObl MOay4YeHUs adbIETHI0B U KETOHOB.

58 Y Saie 02.02.2024




OI[HOOCHOBHBIC MNpEaACIbHBIC Kap6OHOBBIe KHUCJIOTHI,

59 05.02.2024
0COOEHHOCTH CTPOCHHS UX MOJICKYIT
N3oMepust 1 HOMEHKIIaTypa KapOOHOBBIX KUCIIOT, UX

60 P SHICTATYPA KA ’ 07.02.2024
¢bu3nveckne CBOWCTBA
XHUMHYECKHE CBOMCTBA IIPEIECIBbHBIX OJHOOCHOBHEIX

61 P 09.02.2024
KapOOHOBBIX KUCIIOT

Oco0eHHOCTH CBOMCTB MYPaBbHUHOU KHCIIOTHI.
62 P 12.02.2024
MHuoroo0pa3ue kapOOHOBBIX KUCIOT

Oco0eHHOCTH CBOMCTB: HEMPEAETbHBIX U
apoOMaTHYEeCKUX KapOOHOBBIX, JUKAPOOHOBBIX

63 | P P > AKap : 14.02.2024
TUIPOKCUKAPOOHOBHIX KHCIOT. [IpencraBurenu
BBICIIMX KapOOHOBBIX KHCIIOT.

64 [TonsaTHe 0 MPON3BOIHBIX KAPOOHOBBIX KHCIIOT 16.02.2024
CrocoOpI MoTy4eHus! ¥ IpUMEHEHNE KapOOHOBBIX

65 i P P 19.02.2024
KHCIIOT
CroxHblie 3GhUPBL;: TOMOJOTMYECKUN P, 00IIas

66 up Pt 21.02.2024
¢dbopmyna, n30MepUs 1 HOMEHKIIATypa

67 dusndecKkre 1 XAMUYECKHE CBOMCTBA A(PUPOB 26.02.2024
Pemenue pacu€THbIX 3a7a4: M0 YPaBHEHUIO

68 XUMHUYECKON PEaKIliu, Ha ONPEIEICHIE MOJICKYIISIPHOM 28.02.2024
(hopMyJIbl OPraHUYECKOTO BEIIeCTBA
Ilpakmuueckas paooma Ne 3. Peuienune

69 IKCMEPUMEHTAIBHBIX 32124 110 Teme ""'KapooHoBbie 01.03.2024
kucaoTel. Ciaoxubie 3pupnr"
XKupsl: ctpoenue, pu3nuecKkue U XMMUYECKUE CBOWCTBA

70 Pz CTPOCHIIE, ¢ 04.03.2024
(ruapoiins)
Oco0eHHOCTH CBOMCTB KUPOB, COJIEPKAIIUX OCTATKH

71 06.03.2024
HEMpeIeNbHBIX KUPHBIX KHCIOT. JKUpbI B Ipupoie
Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX

12 Moroliee aercreue. IloHATHE 0 CHHTETUYECKHUX 11.03.2024

Mmotorux cpeacrsax (CMC)




I'enernyeckas cBs3b YII€BOJOPOIOB U

73 13.03.2024
KHCIIOPO/ICOACPKAIUX OPraHUICCKIX BEIICCTB

74 Pacu€rbl 10 ypaBHEHUSIM XMMHUYECKUX peakLuii 15.03.2024

75 Cucremaru3zanus 1 0000IIEHNE 3HAHU 110 TEME 18.03.2024
OO01mmas XxapakTepruCcTHKa YIiIeBOA0B U KiIaccu(PHUKAIs

76 PAETED 7 ¢ 20.03.2024
YIJIeBOJI0B (MOHO-, M- U MOJHCaXapH bl )
MoHnocaxapuabl: GU3HYECKUE CBOMCTBA U HAXOXKICHUE

77 pIIB: b A 22.03.2024
B IIPUPOJIC
ITpnMeHeHme TITI0KO03E1, €€ 3HaUeHNE B

78 | P 25.03.2024
KU3ZHEJCATCIILHOCTH OpraHu3Ma

HcaxapHIbl: caxapo3a, MajbTo3a H JaKTo3a.

79 | /hucaxap P 27.03.2024
HaxoxaeHne B Ipupo/ie ¥ MPUMEHEHUE JIUCAXapuI0B
[Tonmcaxapuapl: CTpOSHUE MAKPOMOJIEKYJ, (PU3HUISCKUE

80 P P P ¥ 29.03.2024
Y XUMHYECKHE CBOMCTBA, TPUMECHECHUE

81 [TonsaTre 006 KCKYCCTBEHHBIX BOJIOKHAX 03.04.2024
Perienne pacdeTHBIX 3324 Ha ONpEICTICHHE 0N

82 BBIXO0/1a TTPOJIYKTA PEAKIIUN OT TEOPETUUCCKU 05.04.2024
BO3MOKHOTO

83 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 pa3aeTy 07.04.2024
Konumponvnaa paboma no meme

84 d P 10.04.2024
"Kucaopoacoaep:kaiine opranudeckue coeqmHenus'"
AMUHBL: KTacCU(pUKAIHS, CTPOCHUE MOJICKYJI, 00Iast

85 dbopmyna, n3oMepus, HOMEHKIIaTypa U (pU3nvecKue 12.04.2024
CBOMCTBa

86 XHUMHYECKHE CBOMCTBA aTM(paTHICCKUX aMUHOB 14.04.2024
AHWINH: CTpOEHUE aHWIINHA, 0COOEHHOCTH

87 poety 19.04.2024
XMUMHYECKUX CBOMCTB aHUJIMHA
CrniocoObl nosryyeHHs U NpUMEHEHNE anmupaTuIecKux

88 aMHUHOB. 21.04.2024




89

AMUHOKHCIIOTBI: HOMEHKJIATYpa U U30MEpPHs,
¢usnveckue cporictBa. OTAEIBHBIE IPEICTABUTENH Ol
AMUHOKHCIIOT

24.04.2024

90

XHUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT, UX
OMOJIOTHUECKOE 3HAaUCHHEe aMUHOKHUCIOT. CUHTE3 U
TUIPOJIA3 TIENITUAOB

26.04.2024

91

Benku xak mpupoaHbIE OJIMMEPHI; CTPYKTYPBI OSITKOB

28.04.2024

92

XUMHUYECKHAE CBOMCTBA OEIIKOB

03.05.2024

93

A3oTcoaeprkamue reTepoluKINIecKue COeTMHEHHS.
HYKJ'ICI/IHOBBIC KHCJIOTBI: COCTaB, CTPOCHUC U
Ouosoruyeckas poJib

05.05.2024

94

Ilpaxmuueckas paooma Ne 4.
PenneHue 3KCNePHMEHTAIBHBIX 32/124 10 TeMe
" A3zoTcoaep:kaliue oprannyeckue coenuHenns'"

08.05.2024

95

Ilpaxmuueckaa paooma Ne 5.
Pemnenne sxciepuMeHTAJILHBIX 3a/1a4 M0 TeMe
"Pacno3HaBaHue OPraHu4ecKuX coeqnHeHuii"

10.05.2024

96

Konumponvnaa paboma no meme
""A30TCoAep:KalIue OPraHnYecKue coequHeHus "

12.05.2024

97

OCHOBHBIC TTIOHATHUS XUMHH BBICOKOMOJICKYJIAPHBIX

COGI[I/IHCHI/Iﬁ M METOABI X CHUHTE3a —IIOJIMMEPU3alld U

IIOJIMKOHACHCAI U

15.05.2024

98

IInacTmaccel. YTunuzamus u nepepa60TKa II1aCTUKa

17.05.2024

99

DnacToMephl: HATYpaJbHbI CUHTETUYECKUE KaydyKH.
Pesnna

19.05.2024

100

BomoxkHa: HaTypaJbHBIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJII/IMepBI CIIcaJIbHOI'O Ha3HAYCHU A

22.05.2024

101

Ilpakmuueckasn paboma Ne 6.
Perenne 3kcnepuMeHTAIbHBIX 32/124 M0 TeMe
"Pacno3zHaBaHHe IJIACTMACC H BOJIOKOH"

24.05.2024




102

O06o00muIeHNe U CUCTEeMAaTU3aIMs U3YYEHHOTO MaTepHrasa
110 TeMe "BpICOKOMOJIEKYISIPHBIE COETUHEHUS "

26.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IHOYPOYHOE IIVTAHUPOBAHHUE

11 KJIACC
KoaunuyecTBO YacoB JJIeKTPOHHbIE
Ne Hara P
Tema ypoka Konrpoabubie | IlpakTHyeckue uudposeie
n/n Bcero HU3YyYEeHUsS
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
Atom. CocTaB aTOMHBIX siiep. XUMHUYECKHUHA DIIEMEHT.
1 Aep 1 0 0 02.09.2024
M3oTonbl
CrpoeHne IEKTPOHHBIX 000JI0UYEK aTOMOB, KBAHTOBEIE
2 P P 1 0 0 04.09.2024
qpciia
Knaccudukamusa XuMudeckux 3J1€MEHTOB
3 ¢ 1 0 0 05.09.2024
(s-, p-, d-, f-o;memenTHI)
4 Pacnipenenenrne 3meKTPOHOB IO ATOMHBIM OPOUTAIISIM. 1 0 0 09.09.2024
DIEKTPOHHBIE KOH(PUTYpALIUHA aTOMOB 3JIEMEHTOB B
5 P Purypan 1 0 0 11.09.2024
OCHOBHOM H BO30Y)KIEHHOM COCTOSTHUHT
OneKTPOHHbBIE KOH(DUTYpALlMH HOHOB.
6 P Purypan 1 0 0 12.09.2024
DJIEKTPOOTPUIIATETBLHOCTb.
[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema
7 xuMuueckux snemenToB JI. 1. Menaeneena, cBs3b C 1 0 0 16.09.2024
COBPEMEHHOU TeOpUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX
8 AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIIOMKHBIX 1 0 0 18.09.2024
BEIIECTB M0 TPyIIaM U Iepuoaam
9 Cucremarusanus 1 0000IIeHIE 3HAHUHN 110 TEME 1 0 0 19.09.2024
Bubl xumudeckoit cBs3u. MexaHu3Mbl 00pa30BaHUs
10 KOBAJICHTHOM CBsI3U. BogopoaHas cBs3b. 1 0 0 23.09.2024
MexMoneKyaspHbIe B3aUMOICHCTBHS
BanenTHOCTE U BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b
DIIEKTPOHHOMN CTPYKTYPBI MOJIEKYII C UX T€OMETPUUECKAM
11 P PYKLYP 4 P 1 0 0 25.09.2024

CTPOEHHEM.




12

HpCHCTaBHeHI/IH O KOMIIJIEKCHBIX COCANHCHUAX: COCTAB U
HOMEHKJIaTypa

26.09.2024

13

BemecTBa MOJIEKYISPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHus. THUIBI KPUCTATUIMYECKUX PELIETOK U CBOMCTBA
BEILIECTB

30.09.2024

14

[TonsiTie o aucniepcHbIx cuctemax. Ilpencrasienue o
KOJUIOUJHBIX pacTBOpax

02.10.2024

15

Uctunnsie PaCTBOPLI: HACBIMICHHBIC 1 HCHACBIIICHHBIC,
pacTBOopuMOCTh. Kpucramioruaparsl.

03.10.2024

16

CriocoObl BbIpakeHUSI KOHIIEHTpAIMU pacTBOPOB

07.10.2024

17

Pewenue 3a0au ¢ ucnonvzoeanuem nonamuit "vaccosas

"non

00711 pacmeopénnozo seujecmea”, "monapras
Konyenmpayus"

09.10.2024

18

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYeCKUX
BEIIECTB

10.10.2024

19

CucreMaruzanys 1 0000IIeHNE 3HAHUN IO TEME

14.10.2024

20

Koumponvnaa paboma no memam

"Ctpoenne atoma. [lepuoguyeckuii 3aKoH 1
Ilepuoauyeckasi cucreMa Xummueckux iementon . U.
MenneneeBa", ""Ctpoenue Beurecrsa. MHoOrooopasue

BellecTB'"

16.10.2024

21

Anamus k/p. Knaccudukanus XuMHUIeCKUX pPeakiiuil B
HEOpPraHWYeCKON U OpraHM4YeCKON XUMUH. 3aKOH
COXpaHEHHUsT MaCcChl BEIIECTB; 3aKOH COXPAHCHUS U
MIPEBpAICHUS PHEPTUU ITPU XUMHUCCKUX PEAKIIUIX

17.10.2024

22

TennoBbie 3 (HeKTh XUMUYECKUX PEAKITHIA.
TepMoxuMuueckue ypaBHEHUS.

21.10.2024

23

Buviuucnenus no YPABHERUAM XUMUYECKUX peam;uﬁ u
mepmoxumMudecCKum ypaeHeHuAiM.

23.10.2024

24

CKOpOCTL XHMHUYECKOM pCaKknuy, €€ 3aBUCHUMOCTb OT
Pa3JINIHBIX (I)aKTopOB. Karamms u KaTaJIn3aTOPhI.

24.10.2024




25 ['omMoreHHbIe ¥ reTepOreHHbIE PEAKIIUH. 1 0 0 06.11.2024
IlIpakmuueckaa paboma Ne 1 no meme

26 "BiansiHMe PasauuHbIX GAKTOPOB HA CKOPOCTH XMMHYECKOii 1 0 1 07.11.2024
peakuun"
OOpaTumbie U HEOOpaTUMBIC peakuu. XUMHUECKOE

27 1 0 0 11.11.2024
paBHOBecHe
Ilpakmuueckasa paboma Ne 2 no meme

28 "BiansiHue pa3IuYHbIX (PAKTOPOB HA MOJI0KEHH e 1 0 1 13.11.2024
XMMHMYeCKOro papHosecus"

29 DnexkTponuTHUecKas quccornuanys. CHUIIbHbIC U c1a0ble 1 0 0 14.11.2024
eKTPOJIUTHI. CTETICHb JUCCOITUAITIH.

30 HNounoe npoi/BBeneHHe BoJibl. Cpeia BOJTHBIX pacCTBOPOB. 1 0 0 18.11.2024
Bonopoausnii nokasarens (pH) pactBopa.

31 IM'maponns coneil. Peaknuu, npoTekaronye B pacTBopax 1 0 0 90.11.2024
AIIEKTPOJIUTOB

”

39 Ilpakmuueckas paooma Ne 3 no Teme ) XumMuyeckue 1 0 1 91.11.2024
peaknu B pacCTBOPAX 3J1eKTPOJIMTOB

33 OKI/ICJ‘II/I\’TCJ'II)HO-BOCCTaHOBI/ITeJ'IBHble peaxIuu. 1 0 0 95 11.2024
Bakueiiniie OKUCIUTENN 1 BOCCTAHOBUTEU

34 MeTto 37eKTpOHHOTO (3JEKTPOHHO-HOHHOTO) OaslaHca 1 0 0 27.11.2024

35 DIEeKTPOJIN3 PACTBOPOB U PACILIABOB BEIICCTB 1 0 0 28.11.2024

36 Pewenue 3a0au paznuunvix munos. 1 0 0 02.12.2024

37 Pewenue 3a0au paznuunvix munos. 1 0 0 04.12.2024

38 ?HCTeMaTmauHﬂ u 060'6'51ueHHe 3HAHWM 110 TeMe 1 0 0 05.12.2024

XUMUYECKUE peaKluu
”

39 Konmpon:na;l padoma no teme "' XuMHUYeCKHUe 1 1 0 09.12.2024
peakuuu
Amnanusz x/p. llonoxxenue nHemeramuioB B [lepuoanueckoit

40 cucrtemMe Xumuuyeckux asneMeHToB /. . MenneneeBa u 1 0 0 11.12.2024

0COOEHHOCTHU CTPOCHUSA UX ATOMOB. dusnueckue
CBOMCTBA HEMETAJIJIOB.




AIoTponus HeMeTauIoB (Ha IpUMepe KHCIOpoa, CepHl,

41 12.12.2024
docdopa u yriaeponaa)
Bonopon: nonyuenue, puandeckue 1 XUMHIECKUE

42 AOpOJL: 1Oy b 16.12.2024
cBorictBa. ['mapunsl.
["aymoreHsl: HAXOXKICHHUE B MPUPOJIC, CIIOCOOBI MTOTYICHUS,

43 A PHpoA e 18.12.2024
(bu3nyuecKrue U XUMUYECKUE CBOMCTBA
lManorenoBonopoasl. Baxunenime Kucaopoacoaepxxamnime

44 Hopoa poacoepratt 19.12.2024
COCIIMHEHUS TaJIOTEHOB
JlaGopaTopHbI€ U TPOMBIIIEHHBIE CIOCOOBI TTOTyYEHUS

45 paTop p yd y 23.12.2024
raJIoreHoB. [I[puMeHeHue rajloreHoB U UX COCTUHEHUI
Ilpakmuueckasa paooma Ne 4. Pemienue

46 p p . 25.12.2024
JIKCIMEPUMEHTAJIBHBIX 32124 o Teme ""I"anorennr"
Kucnopon: mabopaTtopHbie 1 TPOMBIIIIEHHBIE CTIOCOOBI

47 nostyueHusi, Gpuznyeckue U XxuMudeckue cpoiictsa. O30H. 26.12.2024
[IpumeneHne KuCIopoaa v 030Ha.

48 OKcHIbI M IEPOKCHIBI. 09.01.2025

49 Pewenue 3a0au paznuunvix munos 13.01.2025
Cepa: HaXOXJCHHE B TIPUPOJIC, CTIOCOOBI TTOTyUeHUS,

50 P pHpoRe, © i 15.01.2025
¢du3nvecKkrue 1 XUMHYECKHE CBOICTBA

51 CepoBonopo, cyiabhumbt 16.01.2025
Kucnopoacoaepxamme coeaunenus cepbl. OcoOeHHOCTH

52 - IOPOACOACPAATIIE COCA P 20.01.2025
CBOWCTB CEpHOU KUCIIOTHI
Ilpakmuueckaa paboma Ne §.

53 Peenne s3xcnepuMeHTaNbHBIX 32124 10 Teme '"Cepa 22.01.2025
" e€ coeqnuenus"
A30T: HaX0XkI€HUE B PUPOJIE, CIIOCOOBI MOTyYeHUS,

54 A PHpoA®, © 1 23.01.2025
(bu3nvecKrue 1 XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPH/IBI.
Kucnopoacoaepxamue coequaenust a3ota. OCoOOEHHOCTH

55 ZIOPOACONCPHATIVIE COCA 27.01.2025
CBOMCTB a30THOM KUCIIOTHI
[IpumeHeHne a30Ta U €ro cCoeNMHEHUI. A30THbBIE

56 P 29.01.2025

yaoOpeHus.




docdop: HaAXOKAESHUE B IPUPOJIE, CHOCOOBI OTYIEHUS,

o7 ¢busnueckue u xumudeckue cporictea. ®ochuast u 30.01.2025
dbochun.

58 Oxcupl q)cu)C(bopa, dochopconepxammme kucaotel. Conun 03.02.2025
(dhochopHOI KHCITOTHI

59 [Mpumenenne pocdopa u ero coenuaennii. DochopHbie 05.02.2025
yIoOpeHusI.
Ilpakmuueckasa paooma Ne 6. Pemienue

60 IKCNEPUMEHTAIbHBIX 32124 10 TeMe "A30T u docdop, 06.02.2025
M UX coeaqnHenusa"
Yriepo: HaxoXK/JIeHUE B IPUPOJIE, aJNIOTPOITHBIE

61 Mo upuKanuy; GU3NIeCKue U XMMHIECKHE CBOMCTRA, 10.02.2025
MIPUMCHCHHE

I v

62 Oxcun yrnelf).ozla (I, oxcun yraepona (1V), yronsHast 12.02.2025
KHCIIOTa U €€ COJH

63 Pewenue 3a0au paznuunvix munos. 13.02.2025

64 Kpemuuii: HaxoxaeHue B npnpouz[e, CIOCOOBI TIOJTyYCHUS, 17.02.2025
¢duznyeckue U XuMUYecKre CBOWCTBA

65 Oxcun kpemuus (1V), kpeMHHEBasE KHCIOTA, CHITUKATHI 19.02.2025

66 [Ipumenenne kpeMHus U ero coeauHeHuii. CTeKIo, ero 90.02.2025
MOJIy4YeHUe, BUbI CTEKIa

67 Pewenue 3a0au paznuunvix munos. 24.02.2025

68 '(‘jI/ICTeMaTI/ISEtI_II/I}I 1 00001IeHe 3HAHUI 10 TeMe 96.02.2025

Hemerannsr

69 KontpoabsHas pa6ora no teme ""Hemerasmibr" 27.02.2025

70 Ananuz pe3ynomamos KOHmpOoabHOU pabomuvl, KOpPeKyusl 03.03.2025
owmub oK
[Tomoxenne metamnos B [lepuoauyeckoil cucreme

. Ocob
7 XUMHUYECKUX 3T1eMeHTOB. OCOOEHHOCTH CTPOCHUS 05.03.2025

QJICKTPOHHBIX 000JI0YeK aTOMOB METAJLJIOB.




72

Oo6mwme ¢puznyeckue cBoiicTBa MmetawioB. [Ipumenenue
MCTAaJ1JIOB B 6bITy U TCXHHUKC

06.03.2025

73

CnunaBsl MetaioB. Kopposust MeTaios.

10.03.2025

74

Pewenue 3a0au PA3TIUYHBIX MUNOE.

12.03.2025

75

DNEeKTPOXUMHUYECKUH Psiji HAaNpsHKeHUH MetaioB. Oomiue
CHOCOOBI TIOJYYCHHS METAJIIOB

13.03.2025

76

OOmrast xapakTepucTuka MeTayuioB | A-rpymrbl
[Ieproanueckoil CHCTEMBI XMMUYECKUX 2JIEMEHTOB.
Hatpuii 1 kanuii: nonydenue, Gpuznyeckue 1 XMuMUYECKHE
CBOMCTBA, IPUMEHEHNE MTPOCTHIX BEIIECTB U UX
COETMHEHU N

17.03.2025

77

O6mas xapakrepuctuka MetaioB || A-rpymrbt
[Teprnoanueckoil cCHCTEMBI XMMUYECKUX 3JIEMEHTOB.
Marnuii v KajabIuil: noiaydenue, Guznyeckue u
XUMUYECKHE CBOMCTBA, IPUMEHEHHE IPOCTHIX BEUIECTB U
HUX COEIUHEHNN

18.03.2025

78

JKécTtkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS

20.03.2025

79

ANIOMUHHN: TIOJTydeHne, GU3NIECKIe U XUMUICCKUE
CBOICTBa, MPUMEHEHUE

02.04.2025

80

AM(bOTCpHBIC CBOMCTBa OKCHIa U THAPOKCHUIa aJIFOMUHUSA,
TUAPOKCOKOMIIJIEKCHI aJIIOMUHHSA, UX IPUMCHCHUE

03.04.2025

81

Pewenue 3a0au PAa3nuUvYHblX MUnoe.

07.04.2025

82

Ilpakmuueckaa paooma Ne 7. Pemienue
IKCIMEPUMEHTAJIBHBIX 32/1a4 0 Teme ""MeTauibl
rJIaBHBIX moArpymm'

09.04.2025

83

OO1as XxapakTeprucTUKa METaNIOB MOOOYHBIX TOATPYIII
(b-rpymnm) Iepuoanueckoit cucTeMbl XUMHUYECKUX
3JIEMEHTOB

10.04.2025

84

du3znyecKrue U XMuMHUUYECKHE CBOMCTBA XpoMa u €ro
COCHHHCHHﬁ, HUX IPUMCHCHUC.

14.04.2025




Baxneiimme coenqunenus Maprasna. [lepmanranar kanus,

85 . 16.04.2025
€r0 OKHUCIIUTEIbHBIE CBOKWCTBA

86 q)I/ISI/I‘IeCKI/If) Y XUMUYECKHE CBOWCTBA Kelle3a U ero 17.04.2025
coenuHeHuil. [loyueHue u mpuMeHEHHUE CIIaBOB JKeje3a

87 d)mnqecm/lve U XUMHYECKHE CBOMCTBA MeU U €€ 91.04.2025
COCIIMHEHUH, UX MPUMCHCHHE
DuU3NYECKUE U XUMUYECKUE CBOMCTBA LIMHKA U €70

88 COCIMHEHUH, NX TpUMEHEHUE. [ MIPOKCOKOMITIEKCHI 23.04.2025
IUHKA.
Ilpakmuueckasa paboma Ne 8.

89 Pemenue 3xkcnepuMeHTAIBLHBIX 32/1a4 MO TeMe 24.04.2025
"MeraJ/liibl MO00YHBIX oArpynn"

90 Pewenue 3a0au paznuunvix munos 28.04.2025

o1 O06o001enre 1 cucTeMaTr3aIys N3y4eHHOTO MaTeprana 30.04.2025
o teme "Merasmisr"

92 KonTpoabHas padora no teme "MeTtaiibl" 05.05.2025

93 Ananuz pe3ynomamos KOHMpPOAbHOU pabomvl, KOPPEeKYusl 07.05.2025
oumud oK
Ponb xumun B oGecrieueHuu yCTOMYUBOTO Pa3BUTUS

94 yenoBedecTBa. [loHATHE O HAYYHBIX METOAAX 08.05.2025
UCCIIEIOBAaHUS BEIIECTB
Hayunblie npuHIMIBI OpraHu3aliil XUMHUYECKOTO

95 pou3BoJicTBa. [IpoMbIlIeHHBIE CTTOCOOBI MOTYyYEHUS 12.05.2025
BAYKHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl U ero 14.05.2025
MOCJIEICTBUS

97 XuMus U 310pOBbE yenoBeKa. JIekapcTBeHHbIE CpencTBa 15.05.2025

98 Xumus mun. Poibs XuMuu B 00ecIieueHnH MUIIEBOI 19.05.2025
0€30MacHOCTH

99 KocMmernueckue u napdromepHsie cpeacTBa. bertoBas 91.05.2025

XHUMHUA




XuMus B CTPOUTEIILCTBE. BakHENIINE CTPOUTENIBHBIE U

100 1 22.05.2025
KOHCTPYKIIMOHHBIC MaTepUaIbl
101 XuMusi B CeILCKOM X03stiicTBe. Oprannyeckue u 1 96.05.2025
MUHEpaJIbHbIE y100peHus
102 CucreMaruzamus 1 0000IIeHNE 3HAHUN 10 TEME 1 28.05.2025
OBIIEE KOJTHYECTBO YACOB 110 IIPOI'PAMME 102







YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., [Ipoznos A.A., Jlynun B.B.;
noA penakuueit Jlyauna B.B., O0miecTBo ¢ orpaHUYE€HHON OTBETCTBEHHOCTHIO
«IPODA»; AkimonepHoe obuiectBo «M3narensctBo «IIpocBenienue»

Xumus, Yrinyonéunsiii ypoBens, 10 kinacc/Epemun B.B., Ky3smenko H.E u np

AO MzparensctBo "lIpocBemienue”

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Xumus, Yrinyonéunsiit ypoBens, 10 kinacc/Epemun B.B., Ky3smenko H.E u np
AQO MzparensctBo "lIpocsemienue”

MeTtoanyeckue mocoous

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET bu6nuorexa [IOK



