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HHOACHUTEJIBHASA 3AIIMCKA

Paboyas mporpamma 1o XMMUM Ha YPOBHE CpPEeIHETO 001Iero oopa3oBanus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Peneparumy,
TpeOOBaHMI K pe3yibTaTaM OCBOEHHUs (eaepanbHOl 00pa3oBaTENbHON MPOTrpaMMBbl CPEIHETO OOIIETO
obpazoBanusi(POIl COO), mpencraBneHHbIX B DenepanbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, c¢ yu€rom Konmenmuu mpenomaBaHusi ydeOHOTo TmpeaMmeTa «XUMHUS» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit @enepannu, peannusyomuX OCHOBHbIE 00pa3oBaTeIbHbIC
[IpOrpaMMBbl, U OCHOBHBIX MOJIOKEeHHI «CTpareruu pa3Butus BocnuTaHus B Poccuiickoin @enepannn Ha
nepuof 1o 2025 rona» (Pacnopsxenue IlpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsl Ha ypoOBHE YINIyOJEHHOTO M3y4yeHMs 3aHMMAeT BaXKHOE MECTO B CHUCTEME €CTECTBEHHO-
HayyHoro oOpasoBanusi yuamumxcs 10-11 kmaccoB. M3yuenuwe mpeamera, pealmzyeMoe B YCIOBHSIX
mudpepeHIMpOBaHHOTO, MPOPUIBLHOTO OOYYEHUs, MPU3BAHO OOECIEUUTh O00IIe00pa30BaTEIBHYIO U
OOIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHHUKOB LIKOJBI, HEOOXOAMMYIO MJsl aJanTalud UX K OBICTPO
MEHSIOIIMMCST YCJIOBUSM JKU3HU B COLIMYME, a TaKkXKe Ui NMPOJODKEHUs OOyueHHs B OpraHM3alusix
po¢eCCHOHATBFHOTO 00pa30BaHMsI, B KOTOPBIX XUMUS SIBIISIETCS] OTHOM U3 IPUOPUTETHBIX AUCIUILINH.

B nmporpamme 1o xuMuun Ha3HaueHHE MpeaMeTa « XUMUs» NoaydyaeT HOJpOOHYI0 HHTEPIIPETALUIO B
COOTBETCTBUM C OocHOBomonaratoummu nonoxeHusmu @I'OC COO o B3anMo00yCIOBICHHOCTH LIENEH,
COJepXkKaHUsA, pEe3ylbTaTOB OO0ydeHHs U TpeOOBaHMH K YPOBHIO IOJATOTOBKHM  BBIIYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBJISIOTCS CIICAYIOIIME BBINTOJHAEMbIE TIPOTPAMMOI IO XUMUHU (PYHKLIUU:

e uHPOPMALMOHHO-METOIUYECKAsl,  peanu3als  KOTOpOH  oOecredyWBaeT  IOJIyYeHHUE
IpEeCTaBICHUs O LEIAX, COAEPKAaHUM, 0OLIel cTpareruu oOy4eHusi, BOCIIUTAHUSA U Pa3BUTHS
00yYaromuxcs CpeCTBAMU PEAMETA, U3Yy4aeMOro B PAMKaX KOHKPETHOTO MPOdUIIs;

® OpraHM3allMOHHO-IUIAHUPYIOLIAs, KOTOpas IpeAyCMaTpUBAeT ONpEENICHUE: IPUHLUIIOB
CTPYKTYPHUPOBAHUS U IOCJIEI0BATEIBHOCTH U3y4YEHHUS y4EeOHOro mMarepuaia, KOJIMYECTBEHHBIX
U KaueCTBEHHBIX €r0 XapaKTEePUCTHK; MOAXOJ0B K (POPMHPOBAHUIO COAEPIKATEILHOW OCHOBBI
KOHTPOJISI M OLIGHKM OOpa30BaTeNbHBIX JOCTHKEHMH OO0ydYaroluxcsi B pPaMKax HTOrOBOM
aTTecTanuu B GopMe €AMHOTO rOCyIapCTBEHHOI0 SK3aMEeHa M0 XMMUHU.

IIporpamma as1s1 yriryOaEHHOTO N3Y4YEHUS] XUMHHU:

e yCTAaHAaBJIMBAaeT WHBAapUAaHTHOE MpPEIMETHOE COJep)KaHHe, O0s3aTeNbHOE Uil H3Yy4YeHHUs B
paMKax OTAEIbHBIX Mpoduiel, npeaycMaTpuBaeT paclpeesieHue U CTPYKTYPHPOBAaHUE €ro 1o
KJIaccaM, OCHOBHBIM COJIep KaTeIbHBIM JTMHUSAM/pa3ienaM Kypca;

e 1aéT MNpUMEpPHOE paclpeiesieHue Yy4eOHOrO BpPEMEHH, PEKOMEHAYEMOIro [UIi H3Yy4eHUs
OTJIEIbHBIX TEM;

e [peasiaraeT NPHUMEPHYIO IOCIENOBATEIbHOCTh H3Y4YeHHs Yy4eOHOro Marepuaja C y4E€ToM
JIOTMKU NIOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e aéT METOIMYECKYIO0 MHTEpIpEeTalrIo LeJed M 3aJad U3ydeHHs NpeAMeTa Ha YriIyOoJa&éHHOM
YPOBHE C Y4Y€TOM COBPEMEHHBIX NPHOPUTETOB B CUCTEME CpEJHEro oOuiero odpa3oBaHus,
COJIEp)KaTeNbHOM  XapaKTEPUCTUKH  IJIAHUPYEMBIX  pE3yJbTaTOB  OCBOEHUS  OCHOBHOM
o0Opa3oBaTeNIbHOW  MporpaMMbl  cpeAaHero  oOmiero  oOpa3oBaHUS  (JIMYHOCTHBIX,
METaNpeIMETHBIX, IPEAMETHBIX), @ TAKXKE C YYETOM OCHOBHBIX BUJIOB yU€OHO-IT03HABATEIbHBIX
JEWCTBUI 00YyUaloIIerocs T0 OCBOSHHUIO COJEPKaHUsI PeIMeTa.

Ilo BceM Ha3BaHHBIM MO3ULHKSAM B IPOrpaMMeE IO XUMHUHU INPEAYCMOTpPEHA NPEEMCTBEHHOCTD C
oOydyeHHeM XHMHUHM Ha YPOBHE OCHOBHOIO oOmiero oOpa3oBaHus. 3a MpeleiaMH YCTaHOBJICHHOU
MIPOrpamMMOil 10 XUMHUH 00s3aTeIbHON (MHBApUAHTHO) cocTaBIsONIEH coepkaHusl yueOHOTro mpeaMera
«XuMus» ocTa€rcs BO3MOXKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBISIOUICH, KOTOpas JOJKHA
OTIPENIeNIATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOTO Mpoduiist 00ydeHusl.

B cootBerctBuu c KoHuentyaiabHbIMA TookeHHsIMH PI'OC COO o HazHAauYeHUW MPEIMETOB
6a30Boro u yriay0s€HHOro ypoBHel B cucreMe auddepeHnrpoBaHHOrO 00yUeHHsI Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMs XUMMsS Ha YPOBHE YINIyOJEHHOTO H3Yy4EHHUs HANpaBlIeH Ha peaTu3aluio
MIPEEMCTBEHHOCTH C MOCIEIYIOIINM 3TAllOM MOJIy4YEeHUs] XUMHUYECKOTO 00pa3oBaHMsl B PaMKax M3y4EHUS
CHELMANBHBIX €CTECTBEHHO-HAYYHBIX M XMMHMYECKMX IUCLMIUIMH B BY3aX U OpraHM3alMAX CPEIHEro
npodeccHOHaNBbHOTO 00pa3oBaHuA. B 3Tol CBs3M wH3ydeHHe mpeamera «XUMHUs» OPHEHTHUPOBAHO
IIPEUMYIIECTBEHHO HAa paclIMpeHHe MU YIiyOleHHe TEOpeTHYeCKOM M NPaKTU4YEeCKOH MOATOTOBKU
o0yyaromuxcs, BbIOpaBIIMX ONpeAeNEHHbIM mnpoduiab oO0ydeHHs, B TOM 4YHCIE C THEpPCHEKTHBOM



MOCIIEAYIOMIETO TIOMYyYeHUs] XUMHUYECKOro oOpa3oBaHMS B OpraHm3alusax npodhecCHOHATBLHOTO
obpazoBanus. Hapsiy ¢ atum, B cBete TpedoBanuit ®I'OC COO k m1aHupyeMbIM pe3yIbTaTaM OCBOCHUS
denepanpHOl 00pa30oBaTENbHON MPOTrpaMMbl CPEIHEro oOIIero o0pa3oBaHUS W3YYCHHE IpeaMeTa
«XUMHS» OPHUEHTUPOBAHO TaKXKe Ha pelleHHe 3a7ad BOCHUTAHHS M COLMAIbHOIO Pa3BUTUA
oOydaromuxcs, Ha (OPMUPOBAHUE Y HUX OOIMICHMHTEIUICKTYAIbHBIX YMEHHH, YMEHUN palMOHAIN3AINH
y4eOHOTO Tpyaa © OOOOMIEHHBIX CHOCOOOB JACATENHHOCTH, WMEIONIMX MEXKIUCIUILUIMHAPHBIM,
HAANPEIMETHBIN XapaKTep.

CocraBnsomuMu  mpeaMera  «XUMHUS» Ha  ypOBHE  YIUIyONEHHOTO HW3YYEHHS — SBISAIOTCA
yriyonéHneie Kypchl — «Opranmueckas xumus» U «OOmas u Heopranuueckas xumus». llpu
OTpe/IeNIEHUH MOAX0I0B K OTOOPY U CTPYKTYPHOU OpraHu3allly COJECP)KAHUS dTUX KypCOB B IpOrpaMme
10 XUMUH 32 0CHOBY NpHUHATHI ToJoxkeHuss ®I'OC COO o paznuuusx 6a30BOro U yriayOJIEHHOTO YPOBHEH
W3Yy4eHHUs IPEAMETA.

OcHoBy cojaepxanus KypcoB «Opranumdeckas xumusi» U «OOIIas u HeopraHuyeckas XUMUs»
COCTaBIISIET COBOKYITHOCTD NMPEAMETHBIX 3HAHUHM U YMEHUH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO U3yUEHUS
nmpeaMera. JTa CHUCTEMa 3HAaHUN IOJydaeT OIpeNelIEHHOE TEOPETHUECKOE JOINOJHEHUE, MO3BOJISIOIICE
OCO3HAaHHO OCBOHUTH CYIIECTBEHHO OoyblIMii 00bEM (hakToNOrMyeckoro wmarepuana. Tak, Ha
yrIyOnEéHHOM ypOBHE HM3YYEHHs IpenMeTa oOecredeHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEIUYEHUS
0o0bEMa 3HAHUM O XMMHUYECKHX JJIEMEHTaX W CBOWCTBAX WX COCAMHEHHUN HA OCHOBE pPACIIUPEHHs U
yIiIyOJIeHUs TIPEJICTaBIICHU O CTPOCHUH BEILIECTBA, XUMHUECKOU CBSI3M U 3aKOHOMEPHOCTSX MPOTEKAHUS
peakuuii, paccMaTpUBA€MbIX C TOUKH 3PEHHS XMUMHUYECKONW KHUHETUKH W TepMOAMHAMUKH. M3yueHue
MEePUOINYECKOr0 3akoHa © [leproaudeckoll CHCTEMBl XUMHUYECKHX JJIEMEHTOB Oasupyercss Ha
COBPEMEHHBIX KBAHTOBOMEXAaHWYECKUX TMPEACTABICHUSIX O CTPOCHUM aromMa. XHUMHUYEcKas CBS3b
OOBSICHSIETCS C TOYKH 3PEHUS SHEPTETUUCCKUX U3MEHEHHI TpU €€ 00pa30BaHUU M Pa3pyIICHUH, a TAKKE
C TOUKH 3pEHHs] MeXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUIIOB peakuuii JomoiHsIeTcs GOpMUPOBAHUEM
IIPEICTAaBICHUM 00 3JIEKTPOXUMHUYECKUX IPOLECCaX U IEKTPOJIM3E PacIulaBOB U PacTBOPOB BeulecTs. B
Kypce OpraHMYecKON XUMHH MpPH PACCMOTPEHUU PEaKLIHMOHHOW CIIOCOOHOCTH COEIUHEHHM YJensieTcs
0co00e BHUMaHHUE BOIIPOCaM 00 3JEKTPOHHBIX 3P QeKTax, 0 B3aANMHOM BIIMSIHAA aTOMOB B MOJICKYyJIaX U
MEeXaHH3MaXxX PeaKIuil.

Ocoboe 3HaueHHE UMEET TO, YTO Ha COJEp)KaHHE KypCOB XMMHUHU YIIyOIEHHOTO YPOBHS M3YUYCHHUS
JUISL KJIACCOB OMpeNe€HHOTO npoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JOMOJHEHUN K
oOmel cucteMe MPeIMETHBIX 3HAHMM) OKa3bIBAIOT BIIMSHUE CMEXKHBIE NMpeaMeThl. Tak, Hanmpumep, B
COJIEp’)KaHUU TpEeAMEeTa IJsl KJIacCOB XUMHUKO-PU3ndeckoro mpoduis Oonbloe 3HaUeHHe OyAyT UMEThb
3JE€MEHTHI Y4eOHOro MaTepuaia 1mo oomei xumuu. [Ipu u3ydyeHun npeaMera B JaHHOM ClIydae aKIEeHT
OyZeT caenaH Ha OOIIHOCTh METOJOB TMO3HAHMS, OOLIHOCTh 3aKOHOB M TEOPUH B XMMHUHU U B (pU3MKE:
ATOMHO-MOJICKYJIsIpHasi Teopusi (MONEKyJsipHas Teopuss B (PHU3UKE), 3aKOHBI COXPAHEHHUS MacChl U
SHEPTHH, 3aKOHBI TEPMOJTMHAMHUKH, HJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.

B TO e Bpemsi B coAep)KaHUM TpeaMeTa g KJIacCOB XHUMHKO-OHMOIIOTHYECKOTO Mpoduis
OONbITUN  yAENbHBIH BeC OyJIeT WMEeTh OpraHmyeckas XuMmus. B 3ToM ciydae mpemocTaBisieTcs
BO3MOXXHOCTh MJisi Ooliee OOCTOSITENFHOTO PACCMOTPEHUS XMMHUYECKON OpraHM3aliy KIETKH Kak
OMOJIOTMYECKONW CUCTEMBI, B COCTaB KOTOPOW BXOJIAAT, K MMPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTHI, KaK
JTUMHIBI, OENTKU, YTIIEBOABI, HyKJICHHOBBIE KUCIOTHI U Ipyrue. [Ipu 3ToM 3HaHHS O COCTaBe U CBOMCTBaX
TIPEACTaBUTENICH OCHOBHBIX KJIACCOB OPTAaHMUYECKHX BEIIECTB CITy>KaT OCHOBOM MJIsi MU3YUYEHUsSI CYIIHOCTH
MPOIIeCCOB (POTOCUHTE3, TbIXaHUS, TUIIEBAPCHHUS.

B mrane dopmupoBaHHMs OCHOB HAYYHOTO MHPOBO33PEHHs, OCBOCHHsI OOIIEHAYYHBIX METOJIOB
MO3HAHMS W ONbITa MPAKTUYECKOrO0 NPUMEHEHUsI HAYYHBIX 3HAHUW HM3y4eHHE MpeaMeTa «XUMHUs» Ha
yIIIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3AX C YUYCOHBIMH TpPEAMETaMH, BXOISIIMMH B
cocTaB MpeaMeTHBIX oOnactelr «EcTecTBeHHO-Hay4yHBIe MpeAMeTh», «MaTemaTtnka U UHpOpMaTUKay U
«PyccKuil SI3bIK U JTUTEpATypay.

[Ipu m3ydenun ydeOHOro mpeamera «XUMUS» Ha YIIIyOJIEHHOM ypOBHE TakKe, KaKk Ha ypOBHE
OCHOBHOTO M cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3agadyeil IMEepBOCTEIICHHOMN
3HAYUMOCTH SBIICTCS (DOPMHUPOBAHUE OCHOB HAYKH XUMHUHU KaK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHMS,
MPAKTUYECKON AEATETHHOCTH YEJIOBEKAa M OJHOT0 M3 KOMIIOHEHTOB MHPOBOUM KYJbTYyphl. Pemienue 3Toit
3a/1a4¥l Ha yrIyOJIEHHOM YPOBHE M3YUYCHHsI MPEAMETa MPEIoiaracT pealu3alnio TaKuX IeNie, Kak:



e (QopmupoBaHUE MPEICTaBICHUI: O MaTepUAIBHOM E€IUHCTBE MHpA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBJICHUW MPUPOJBI, O MECT€ XMMHH B CHUCTEME €CTECTBEHHBIX HAyK U €€
BeIyllell poiau B 00ecledyeHUH YCTOMYMBOTO Pa3BUTHUS YENIOBEYECTBA: B PELICHUU MpodiieM
IKOJIOTUYECKOM, IJHEPTeTUIECKON M MHUIIEBON 0€30MacCHOCTH, B PA3BUTUU METUITUHBI, CO3TaHUH
HOBBIX MaTEpHalioB, HOBBIX HCTOYHHKOB JHEPrHMHM, B OO0ECIEUEHUH paIOHAIBHOIO
MPUPOIOTIONB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHHUS U OOIIEH KyIbTYphl UelIOBEKa, a
TaK)Ke KOJIOTUYECKU 0OOCHOBAHHOTO OTHOLIEHHS K CBOEMY 37I0POBBIO U PUPOIHON Cpelie;

® OCBOCHHME CHCTEMbl 3HAHHUM, JIEKAIIUX B OCHOBE XMMHUYECKOW COCTABIISIIOLIEH €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpa: (yHIAMEHTAIBHBIX TMOHSATHUH, 3aKOHOB M TEOPUH XHUMHH,
COBPEMEHHBIX MPEACTABICHUI O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHSIX — ATOMHOM, UOHHO-
MOJIEKYJISIPHOM, HAIMOJICKYJIIPHOM, 0  TEpMOAMHAMUYECKMX W  KHHETHYECKHX
3aKOHOMEPHOCTSAX NPOTEKaHUSI XMMUYECKUX PEAKIUi, O XUMUYECKOM PaBHOBECUH, PACTBOPAX U
JUCIIEPCHBIX CUCTEMax, 00 OOIIMX HAYYHBIX MPUHITUIIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (¢opmupoBaHHE y OOYYArONIUXCS OCO3HAHHOTO TOHUMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHUU JUIsI OOBSICHEHHS KITFOUEBBIX HJIEH U MPOOJIeM COBPEMEHHOW XUMHH, IS
OOBSCHCHUS W TPOTHO3MPOBAHUS SBJICHUN, HWMEIOIIHNX €CTECTBEHHO-HAYYHYIO0 MPHUPOIY;
TPaMOTHOTO pelIeHHs TPoOieM, CBSI3aHHBIX C XUMHEH, MPOTHO3UPOBAHMUS, aHATTN3a U OLIEHKH C
HNO3UIMI  AKOJIOrMYecKol O0e30MacHOCTU TOCJIEACTBUNM OBITOBOM M IPOU3BOJCTBEHHOMU
JEATEIbHOCTH YEJIOBEKa, CBA3AHHOM C XUMHUYECKUM IPOU3BOJCTBOM, MCIOJIb30BAaHUEM U
nepepaboTKOMN BEIIECTB;

e yriyOJeHue NMpeACTaBICHUN 0 HAYYHBIX METO/IaX MO3HAHUsI, HEOOXOAMMBIX ISl MPUOOpETEHUS
YMEHHI OPUEHTUPOBATHCS B MHPE BEIIECTB U OOBSICHEHUS XMMHUYECKUX SIBICHUN, UMEIOIIUX
MECTO B IPHUPOJIEC, B MPAKTUIECKOMN NESITEIBHOCTH U TTOBCEAHEBHOM KH3HHU.

B mnnane peanusanuu mepBOOYEPEIHBIX BOCHUTATENBHBIX M Pa3BUBAIOUIMX (PYHKIHHA IEJIOCTHON
CHUCTEMBI CpEHEro 001ero o0pa3oBaHus MPU U3YYCHUH MpeaMeTa « XUMUsS» Ha YIIIyOJIEHHOM YPOBHE
0CO0YI0 aKTyaIbHOCTh MPUOOPETAIOT TAKUE LIETU U 33/1a4H, KaK:

e BOCIUTaHHE YOEKIEHHOCTH B MO3HABAEMOCTU SIBIICHUIM NPUPOJBI, YBAXKEHUS K MPOIECCy
TBOPYECTBA B 00JACTH TEOPETUUECKUX M MPUKIAIHBIX UCCIEIOBAaHUN B XUMHUH, (HOPMUPOBAHHE
MHPOBO33pPEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

® pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPONIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHSI 00II€YEeIOBEYECKIX [IEHHOCTEH;

® pa3BHUTHE I[I03HABATEIbHBIX HMHTEPECOB, HHTEIEKTyaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH
oOyJaromuxcs, (OPMHPOBAHHE y HUX CO3HATEIHHOTO OTHOIIEHUS K CcaMOoOOpa3oBaHUIO H
HENpPEepPHIBHOMY 00pa30BaHHUIO KaK YCIOBHUIO YCIEHIHON MpodeccroHalbHON U 00IeCcTBEHHON
JESITEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3/J0POBOM
o0pase K13HH;

e (QopmupoBaHME yMEHHMHI U  HaBBIKOB pa3yMHOTO0 NPUPOJONOJIL30BAHUS, Pa3BUTHE
OKOJIOTHYECKON KYIBTYPBI, TPUOOPETCHHE OIbITa OOIIECTBEHHO-TIONE3HOW HKOJIOTUYECKOM
JeATEIbHOCTH.

OO6miee 4yuca0 YacoB, MPEAYCMOTPEHHBIX /I M3YYEHUS] XMMHUHU Ha YTIyOJIGHHOM YPOBHE CPEIIHETO
obmero oopa3oBanus, coctasisieT 204 yacon: B 10 kiracce — 102 ygaca (3 waca B Heneno), B 11 kmacce —
102 gaca (3 gaca B HeZIETIO).

COJAEPKXAHUE OBYYEHUA

10 KJIACC
OPTAHNYECKASA XUMMUS

Teopernyeckue 0CHOBbI OPraHUYeCKOl XUMHH.

[IpenMer ¥ 3HAUYeHHE OPTaHUYECKOM XHMMHHU, MPEACTABICHHE O MHOTOOOpPa3HH OPraHUYECKUX
COCTUHEHU.

DNEeKTPOHHOE CTPOCHHE aToMa YIJIEpOoJa: OCHOBHOE M BO30YXAEHHOE COCTOSHHS. BaneHTHbIe
BO3MOKHOCTH aToMa yriiepoja. XUMUYECKas CBS3b B OPraHUYECKUX COCAMHEHUSIX. THIBI rTHOpuan3auu
aTOMHBIX opOuTaneit yriepona. Mexann3mbl 00pa3oBaHMs KOBAJIEHTHOM CBsI3U (OOMEHHBIH U JTOHOPHO-
aKIenTOpHBIN). TUIBI TIepeKphIBaHUS AaTOMHBIX OpOHWTallel, - U T-cBsi3u. OauHapHas, JIBOWHAs W



TpoiHas cBs3b. CrIocoObI pa3pbiBa CBsi3el B MOJIEKYyJIaX OpraHUYecKuX BemiecTB. [loHaTHE 0 cBOOOTHOM
panukane, Hykieoduie u anexTpoduie.

Teopus cTpoeHus: oprannyeckux coennHeHuii A.M. byTiepoBa U COBpeMEHHbIE IIPEICTABICHUS O
CTPYKType MOJIeKy/l1. 3Hau€HUEe TEOPHUH CTPOCHHUS OPraHUYECKUX COeAUHEHWH. MomekynspHble u
CTpyKTypHBbIe (opMynbl. CTpyKTypHBIE (QOPMYIBI pPa3IWYHBIX BHUIOB: pa3BEPHYTas, COKpAIICHHAs,
ckenetHas. M3omepus. Buabl nzomepuu: CTpyKTypHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3()(eKTsl B
MOJIEKYJIaX OPraHMYECKUX COSAMHCHU (MHIYKTUBHBIN U ME30MEPHBIN d3PPEKTHI).

[IpencraBnenue o KiaccuPpUKAUU OpraHMYecKuX BewecTB. [loHsaTHE 0 QYHKIIMOHAIBHON TpYIIIIE.
I'omounorus. I'omonorumueckue psabl. CucreMarnyeckas HOMEHKIJIATypa OPraHM4EeCKUX COEIUHEHHU
(IUPAC) u TpuBHaIbHbIC Ha3BaHUS OTICIbHBIX MTPEACTABUTENICH.

OcoOeHHOCTH ¥ KJIaCCU(HKAIMA OPraHUYECKUX peakiuil. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIC
peakuuu B OPraHuYeCcKOi XuMuu.

DKcIepUMEHTAIbHBIE METO/IbI N3YUEHUS BEIIECTB U UX NMPEBPAILCHHIA: 03HAKOMJICHHE C 00pa3amMu
OpPraHMYECKUX BEIIECTB U MaTepHUajJaMHi Ha UX OCHOBE, OMBITHI IO MPEBPALICHUIO OPIAHUYECKUX BEILIECTB
Ipu HarpeBaHuu (IUIaBIeHHE, OOYIIMBaHWE W TOPEHHUE), KOHCTPYHPOBAHUE MOJENEH MOJeKy
OpPraHMYECKUX BEIIECTB.

YriaeBoaopoabl.

Anxanpl. ['oMonorumueckuii psii  ankaHoB, oOmas ¢opMysia, HOMEHKJIATypa W HM30MEpHs.
DJIEKTPOHHOE H IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI AlIKAHOB, S -TMOPUIN3alUs aTOMHBIX OpOMTaeii
yriaepoaa, 6-CBsi3b. @U3NYECKUEe CBOWCTBA AIKAHOB.

XUMUYECKUE CBOICTBA QJKAaHOB: PEAKIUM 3aMELICHUs, HW30MEpU3ALMM, JErHIAPUPOBaHUS,
LUMKIW3aliY, MUPOJN3a, KpeKuHra, ropeHus. lIpeacraBieHune o MexaHM3ME pPeakIUil paJuKaaIbHOTO
3aMelEHusl.

Haxoxnaenue B mpupoae. CriocoObl MoTy4eHus U MPUMEHEHUE alIKaHOB.

Hukmoankanel. OOmast ¢opmyna, HOMeHKIarypa u uzomepus. OcCoOCHHOCTH CTPOSHUS U
XUMUYECKUX CBOMCTB MajbIX (IIMKJIONMPOIIAH, MUKIOOyTaH) U OOBIYHBIX (IIMKJIONCHTAH, ITMKJIOTEKCAH)
nUKI0ankaHoB. Cioco0bl MOTYYEeHUs M IPUMEHEHHE UKIOATKAHOB.

Anxensl. ['omonorumueckuii psjn amkeHoB, oOmias (opmyrna, HOMEHKIaTypa. JJEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alKEHOB, Sp>-TMOPHAN3aLEsA aTOMHBIX OpOUTaNeil yriepoaa, 6- 1
n-cBsizu. CTpyKTypHass W reoMeTpuueckast (IMc-TpaHc-) uzomepusa. Dusznueckue CBOWCTBA aJKEHOB.
XUMUYECKUE CBOWCTBA: PEAKUMU IMPUCOCIUHEHUS, 3aMEIICHHUS B O-IOJO0KEHUE IPU JBOWHOW CBS3H,
nonuMepu3anuu u okucienus. [IpaBuino MapkoBHukoBa. KadecTBeHHbIE peakliy Ha JBOMHYIO CBS3b.
CriocoObl 1oJTy4eHUs U IPUMEHEHHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONMpsDKEHHBIE, W30JIHPOBAHHBIC, KYMVIUPOBAHHBIE).
Oco0eHHOCTH DJEKTPOHHOTO CTPOCHHS M XUMHUYECKUX CBOWCTB COMPSDKEHHBIX nueHoB, 1,2- u 1,4-
npucoeauHenue. lloaumepusanus conpskEHHBIX JAMEHOB. CHocoObl MONy4YeHHsT U NPUMEHEHHE
aJIKaIMEHOB.

Ankusabl. ['omMosormueckuii psii ajdkuHOB, oOmas QopMyna, HOMEHKJIATypa H H30MEpHS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AIKHHOB, SP-THOPUAM3AIIHS aTOMHBIX OpOUTanei
yriaepoga. ®dusnueckue CBONCTBA aJIKHHOB. XHMHYECKHE CBOMCTBA: pEAKIMH MPUCOEIUHEHUS,
JUMEpU3alMK U TPUMEpHU3alUU, OKUCIeHUs. KHCIIOTHBIE CBOWMCTBA aJKUHOB, MMEIOLIUX KOHIIEBYIO
TpONHYI0 CBA3b. KadecTBEHHbIE pEaKIMM Ha TPOHYI0 CBs3b. CHoOCOOBI MOJNydYEeHUS U NPUMEHEHHE
AJIKUHOB.

Apomarudeckue yrieBoAopoasl (apenbl). ['omonmormyeckuil psng apeHoB, oOmas ¢opmya,
HOMEHKJIATypa M H30Mepus. ODIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30Ia.
dusnyecKue CBOWCTBAa apeHOB. XUMUYECKHE CBOMCTBAa O€H30/1a U €r0 TOMOJIOTOB: PEaKIIUK 3aMEelleHus B
OCH30JILHOM KOJIbIIE M YTJIEBOJOPOJHOM paJUKalle, PEaKIUU MPUCOSIMHEHHSI, OKHCIEHUE TOMOJIOTOB
oenzomna. [lpencraBnenue o0 OPHEHTHPYIOMIEM IEHCTBUM 3aMECTUTENCH B OCH30JIBHOM KOJIbIIE Ha
pUMepe aTKUIBHBIX PAJUKAIIOB, KapOOKCHIBLHOW, THIPOKCUIBLHOW, aMHHO- W HHUTPOTPYIIIBI, aTOMOB
rajoreHoB. OCOOCHHOCTH XWUMHUYECKMX CBOMCTB cTupojia. I[lomumepusamus cruposa. CrocoOs
MOJTYYEHUsI U TPUMEHEHUE apOMATHUYECKUX YIIIEBOIOPOIOB.

[Ipuponnsrii ras. [lonytaeie HedTsaHbIE Ta3pl. HedTh u €€ mpoucxoxaenue. KaMeHHBIH yroib u
NpoAyKTel ero mnepepaboTku. CrocoObl mepepaboTku He(TH: MEeperoHka, KPEeKUHT (TePMUYECKHIA,



KaTtanutudeckuit), pudopmunr, nuponus. IlpoxykTsl mnepepaboTku HePTH, HX NPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas cBA3b MEXKAY PA3IMUHBIMU KJIaCCaMH YIJIEBOJOPOIOB.

DIEKTPOHHOE CTPOEHUE TaJOT€HIIPOM3BOHBIX YTIEBOAOPOAOB. Peaknum 3aMmelnenus rajoreHa Ha
TUIPOKCOTPYIIy, HUTPOTPYMIly, LHMAHOTPYMIy, aMHHOIpymimy. JlelicTBuE Ha TaJOreHIpPOU3BOJHBIE
BOJHOTO M CIIMPTOBOTO pacTBopa HEnodyu. BzaumoaeicTBue QurajJoreHaIKaHOB ¢ MATHUEM M LIUHKOM.
[TonsTHE O METAUIOOPTraHUYECKUX COETUHEHMAX. VICII0/Ib30BaHNE raIOr€HIIPOU3BOIHBIX YITIEBOAOPOIOB
B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYECKUX BEIIECTB.

DKCcIepUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIECTB M MX IPEBpAIlCHHUI: H3ydeHue (PHU3HMUECKUX
CBOICTB yIJI€BOJOPOIOB (PACTBOPUMOCTD), KAUECTBEHHBIX PEAKIMIl YTIeBOIOPOA0OB PA3TUUYHBIX KJIACCOB
(obecuBeunBaHne OpPOMHON WM HOJHOW BOJBI, pAacTBOpa IepMaHraHaTa Kajus, B3aUMOJACHUCTBHUE
aleTUJieHa C aMMHauYHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOEe OOHapyXeHHE yTiepoaa U
BOZIOPOJa B OPraHMYECKUX BELIECTBAX, IOJIy4YEHUE dTUJIEHA U U3YUEHHE €r0 CBOMCTB, 03HAKOMJIEHHE C
koutekuusivu «HedpTs» U «Yromb», ¢ oOpa3uamu ImjiacTMacc, KaydykKoB M PE3WHBI, MOJIECIHpPOBAHHE
MOJIEKYJI YIJIEBOAOPOJOB U IAJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kuciopoacoaep:kamue opranmyecKue coeAuHeHMs.

[IpenenvHble onHOaTOMHBIE cnUpThl. CTpoeHHME MOJIEKYJ] (Ha NpUMEpPEe METaHOoJa M 3TaHOJIa).
l'omonoruueckuii psa, obmas Qopmyia, U30Mepus, HOMEHKIATypa u Kiaccuduxaius. dusudeckue
CBOICTBa MpeAENbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBA3M MEXKIY MOJIEKYJaMH CIIMPTOB.
XHUMHYECKUE CBOMCTBA: pEaKIMU 3aMEIICHUs, JEruAparaldy, OKHCIEHHUS, B3aUMOJICHCTBUE C
OpraHMYECKUMU M HEOpraHMYeCKUMHU Kucioramu. KauecTBeHHas peakuus Ha OJHOATOMHBIE CIUPTHI.
JleiicTBue »TaHONa M MeTaHoJa Ha oOpraHu3M uyenoBeka. CrocoObl TMOJy4YeHHS U TMPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX CBOWCTB.

MHoOroaTtoMHble CIUPTBHI — ATWIEHIJIMKOIb U TiaulepuH. OU3nueckue U XUMHUYECKUE CBOICTBa:
peaKkuu 3aMelleHMs, B3aUMOJECUCTBUE C OPraHMYECKUMU W HEOPraHMYECKUMHU KHUCJIOTAMH,
KauecTBEHHAasl pEaklus Ha MHOroaTOMHble coupThl. [lpeacraBieHne o0 MexaHM3ME peakLMi
HykieoduapHOro 3amMenieHus. JlelictBue Ha opraHu3M yenoBeka. CrocoObl MOMyYeHHs] U MPUMEHEHHE
MHOT0aTOMHBIX CIIUPTOB.

@®enon. CrpoeHue MOJIEKYJbl, B3aUMHOE BIMSHHUE TUAPOKCOTPYMIBI U OEH30JBHOTO fJIpa.
dusnueckue cBorcTBa Gerona. OCOOEHHOCTH XUMUYECKUX CBOUCTB (eHona. KauecTBeHHBIE peakluy Ha
¢denon. Toxcuynocts Qenona. CrocoObl monyueHus U npuMeHenue Qenona. OeHonapopmanbaeruiHas
cMoJIa.

KapOoHusbpHble coeMHEHUS — ambAeTUIbl U KETOHBI. DJEKTPOHHOE CTPOCHHE KapOOHHIBHOM
rpynmsl. ['omonoruueckue psasl anbJeruaoB U KETOHOB, 00mIas GpopMmyia, H30MepHst 1 HOMEHKIATYpa.
®uU3NYECKNE CBOMCTBA AJIbJACTHIOB U KETOHOB. XMMUYECKUE CBOMCTBA aJIbJACTHIOB U KETOHOB: PEaKIUU
npucoenuHeHus. OKHCIeHUEe allbJIeTHI0B, KAaUeCTBEHHBIE PeaKlMu Ha anbJeruabl. CriocoObl moydeHust
Y IPUMEHEHHUE aJIbJIETHJI0B U KETOHOB.

O/MHOOCHOBHBIE Tpe/ieibHble KapOOHOBBIE KHUCIOTHL. (OCOOEHHOCTH CTPOCHHMS  MOJIEKYI
KapOOHOBBIX KHCIIOT. M30mMepus u HoMmeHkiatypa. duznyeckrue cBOWCTBAa OJHOOCHOBHBIX MPEIEIbHBIX
KapOOHOBBIX KHUCIIOT. BOmOpoaHbBIE CBA3M MEXAy MOJEKYyJIaMHU KapOOHOBBIX KHCJIOT. XUMHUECKUE
CBOICTBa: KHCJIOTHBIE CBOMCTBA, peaKlMsl 3TepUPUKALUU, PEAKIHH C Y4acTHEM YIJIEBOJOPOIHOIO
panukana. OcoOeHHOCTH CBOWCTB MypaBbUHON KHCIOTHL. [IOHSATHE O MPOU3BOAHBIX KAPOOHOBBIX KHCIOT
— CcHoXHBIX 3dupax. MHoroo6pasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEMPEICTbHBIX H
apOMaTUYEeCKUX KapOOHOBBIX KHCIIOT, JUKAapOOHOBBIX KHCJIOT, T'HMJIPOKCUKApOOHOBBIX KHCIOT.
[IpencraButeny BBICHIMX KapOOHOBBIX KHCJIOT: CTE€ApUHOBAs, MAJIbMUTHHOBAS, OJEUHOBAs, JUHO/IE8AS,
JUHONeH06as KUCIO0Thl. CriocoObl MOMyYeHHs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnsie 3¢upsl. ['omonoruveckuid psia, oOmas dopmyna, H30MEepUs W HOMEHKJIATypa.
®u3nuecKue U XUMUYECKUE CBOMCTBA: TUAPOJIM3 B KUCIION U IIEJIOYHOM Cpele.

Kupsi. Ctpoenue, pusnyeckre 1 XUMHUECKHUE CBOMCTBA KUPOB: TUAPOIU3 B KUCIOW U IMIEITOYHON
cpene. OCOOEHHOCTH CBOMCTB JKMPOB, COACPIKAIIMX OCTATKU HEMpPENeIbHbIX KUPHBIX KUCIOT. JKHUpHI B
MIPUPOJE.

MBpbu1a KaK cOJIU BBICHIHX KapOOHOBBIX KUCIIOT, UX MOIOLIEE ICHCTBHUE.



OO0mas xapakTepucTuka yrieBojoB. Kinaccudukanus yrieBogoB (MOHO-, AH- U TOJIMCAXAPUIBI).
Mounocaxapupl: TJI0K03a, (QpykTo3a, rajakrosa, pubdosa, nezokcupubdosa. dusznueckue CBOWCTBA U
HaxoxaeHue B npupone. DorocuHTe3. XHMMUYECKHME CBOWCTBA TIUIFOKO3bl: PEAKIUMU C YYaCTHUEM
CHUPTOBBIX U AJbJIETHAHOMN IPYII, CIIUPTOBOE U MOJIOUHOKHUCIOE OpoxkeHue. [IpuMeHenue riaoko3bl, eé
3HAQUEHHE B JKU3HEACATENBHOCTH opraHusma. Jlucaxapuapl: caxapo3a, MallbTO3a U JIAKTO3a.
BoccranaBnuBaromue 1 HEBOCCTaHABIMBAKOIIME qucaxapuibl. 'maponn3 nucaxapunoB. Haxoxnenue B
npupojie u npumeHenue. [lonucaxapuapl: Kpaxmall, TIIUKOTeH U 1euiono3a. CTpoeHue MaKpOMOJIEKYII
KpaxMmaja, TJIMKOI€Ha W LeJUIroo3bl. Pu3nueckue CBOWMCTBA Kpaxmalla U LEJUII0J03bl. XUMUYECKUE
CBOMCTBa Kpaxmaja: THApPOJIN3, KAYECTBEHHAs pPEaKIUs C MOJIOM. XMMHUYECKHE CBOMCTBA IICJUTIOJIO3BI:
TUAPOJIU3, NoNTydyeHue 3pupoB 1esuito03bl. [IoHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIH
MENK).

DKCIEpUMEHTAIbHBIE METO/IbI U3YUYEHUS BEIIECTB U MX MPEBPALECHUIN: paCTBOPUMOCTD Pa3IUYHbIX
CIIUPTOB B BOJIE, B3aMMOJICHCTBHE 3TAaHOJA C HATPHUEM, OKHCICHHME 3TUJIOBOTO CIUPTa B albJCTU]l Ha
packaji€HHOM MeIHOI MPOBOJOKE, OKUCICHHE HTHJIOBOTO CIUPTAa IJUXPOMATOM Kaliusi (BO3MOXKHO
WCIIOIb30BAaHUE BUJIEOMATEPUAIOB), KAYECTBEHHBIE pEAKIMU Ha albAerujbl (C THUIPOKCUAOM
muammuHacepeopa(l) m ruapoxcumom wmemm(Il)), peakmus rounepuHa ¢ ruapokcugom  meau(Il),
XUMUYECKHE CBOMCTBA pacTBOpAa YKCYCHOM KHCJIOTBHI, B3aUMOJCHCTBHE pacTBOpa TJIOKO3bI C
ruapokcuaom menu(ll), B3anmozeiicTBie kpaxmana ¢ MOJOM, peUIeHHE AKCIEPUMEHTaIbHBIX 3a/1ad 0
temaM «CrupTsl ¥ penons», «KapOoHoBbie KUCTOTHI. CI0XKHBIE 3DUPBI».

A3oTcoaepaxaliue OpraHu4ecKkue coeJMHeHusl.

AMUHBI — OpraHWYecKue MPOM3BOAHBIE ammuaka. Kimaccupukamnuss amMuHOB: anudarudeckue u
apoMaTH4YeCKHe; IepBUYHbIC, BTOPUYHbIE U TpeTHuuHble. CTpoeHHEe MOJIeKy, 001as (opMyIia, U30Mepus,
HOMEHKJIATypa W (U3NYECKUE CBOWCTBA. XMMHYECKOE CBOWMCTBAa anu(PaTHUYECKUX AMHHOB: OCHOBHBIC
CBOMCTBA, QJKWJIMPOBAHHE, B3aMMOJCHCTBHE NEPBUYHBIX AMUHOB C a30THUCTOW kucinoroil. Conn
ATKAJIAMMOHHUSI.

AHWIVH — NpeACTaBUTENb AMUHOB apoMaTH4ecKoro psaa. Ctpoenue anwinHa. B3aumHoe BinusiHue
rpynn aTOMOB B MoOJeKysie aHwinHa. OCOOCHHOCTH XWMUYECKUX CBOWCTB aHWIMHA. KadecTBeHHBIC
peakuuu Ha aHWIKMH. CrocoOBI MONTy4YeHUs U IpUMEHeHHe anudaTuieckux aMuHoB. [lonydyeHne anummnHa
13 HUTPOOEH30J1a.

AmuHOkucnoTel. Homenknarypa u wuszomepus. OTaenbHbIE MPEACTABUTENH (-AMHUHOKHCIOT:
[IMUWH, ajnaHuH. DPU3NYEeCKUue CBOKWCTBA AMUHOKHUCIOT. XHUMHUYECKHE CBOWCTBA aMUHOKHUCIOT Kak
aM(pOTEepHBIX OPraHMYECKUX COSAMHEHM, peakius MOJUKOHACHCAlMU, 00pa30oBaHKe MENTUAHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 M TUPOJIU3 METTH]IOB.

benku kak mpuponneie monuMmepsl. [lepBuuHasi, BTOpUYHas W TpPETHYHAs CTPYKTypa OEIKOB.
XUMUYECKUE CBOWCTBA OENKOB: THAPOIU3, ACHATYpallvsl, KaYeCTBEHHbBIE PeaKIIMK Ha OEIKH.

DKCIEepUMEHTAIBHBIE METOJBl M3YUYEHHUS BEIIECTB W WX IPEBpAICHUI: PACTBOPEHHE OCIKOB B
BOojZie, JCHaTypauus OEIKOB TIpU HArpeBaHWUM, I[BETHbIE pEaKIUHM Ha OENmKd, pelIeHHe
OKCTIIEPUMEHTAIBHBIX ~ 3a7ad 10 TeMaM «A3OTCOJEpKalie OpraHWYeCKHe COCIUHCHHS» U
«Pacno3HaBaHle OPraHMYECKUX COSTUHEHUINY.

BricokomosiekyJIsipHbIE COeNHEHUS.

OCHOBHbBIE TOHSITUS XHMHUHM  BBICOKOMOJIEKYJISIPHBIX  COEAMHEHUH: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTENEeHb TMOJUMEPHU3AINH, CPEIHSs MOJEKyspHas macca. OCHOBHBIE METOJBI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEPHU3aLHs U MOTUKOHIEHCALIUS.

[Tomumepnsie wmatepuanbl. [lmacTmacchl  (MONMMATUIIEH, TOJUIPOINUJIEH, TMOJTUBUHUIXIIOPHI,
MOJIUCTUPOJ, TOJUMETHIMETAKpUIAT, TOJUKapOOHAThl, MONMITWICHTepedTanar). YTWiu3alus Hu
nepepaboTKa MIacTUKa.

DnacToMepbl: HaTypalbHBIM KaydyK, CHHTETHUYECKHE KayuyKku (OyTaaueHOBBIN, XJIOPOIPEHOBHIH,
M30TPEHOBBIN) M CHJIMKOHBI. Pe3nHa.

Bosokna: HaTypasibHbIE (XJIONOK, IEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKUE (KapOH M JIaBCaH).

[Tonmumeps! crenuaabHOTO Ha3HA4YCHUS (Te(IIOH, KEBIAp, JJIEKTPOMPOBOMASAIINE MOIUMEPHI,
OuopasiaraeMble TIOJTUMEPHI).



DKcIepUMEHTAIbHBIE METO/IbI M3YUEHUS BEIECTB U UX MPEBPAILCHHIA: 03HAKOMJICHHE C 00pa3amMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
Teme «Pacro3HaBaHue 11acTMacc U BOJIOKOH».

Pacuérturie 3amaun.

Haxoxxnenne MoJeKynsipHOM (OpMySbl OpPraHMYEeCKOr0 COEIMHEHHS [0 MAacCCOBBIM JOJISIM
3JIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXKJIEHUE MOJIEKYJISIPHOM (pOpMYJIbI OPraHUYECKOTO COECAMHEHMUS
no Mmacce (00bEMY) HPOIYKTOB CrOpaHUs, MO KOJMYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peaKkUuu W/WIN UCXOJHBIX BEIIECTB, yCTAHOBJICHUE CTPYKTYPHOH (DOPMYIIbI OPraHHYECKOro BEIeCTBa Ha
OCHOBE €ro XMMHUYECKHUX CBOWCTB HJIM CIIOCOOOB TOJIyYEHHS, OMpEACICHUE JIOJM BBIXOAA MPOAYKTa
PEeaKIu OT TEOPETUYECKH BO3MOXKHOTO.

MexmpeameTHbIe CBSI3H.

Peanuzanmss MeXnpeAMETHBIX CBsSI3€d NpU M3YYEHMM OpraHudeckod xumuu B 10 Kiacce
OCYIIECTBJISIETCS. YEPE3 MCIOJb30BaHUE KaK OOLIMX E€CTECTBEHHO-HAYUYHBIX INMOHSITUM, TaK W IOHATHH,
MPUHSATHIX B OTAEJbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI'O IUKIIA.

OOmue ecTecTBEHHO-HAYYHbIC MOHATHUS: SIBIEHHE, HAy4HbIM ()akT, TUIOTE3a, TEOPHs, 3aKOH,
aHaJIU3, CUHTE3, KiIaccudukays, HanoieHue, U3MEpPEeHHe, IKCIEPUMEHT, MOJIEb, MOJIEIUPOBaHHE.

®dusuka: Marepus, aToOM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, JHEPreTUYECKUH YPOBEHbD,
BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA, PU3NUECKUE BEIIUYUHBI, €AMHULIBI H3MEPEHHUS,
CKOpPOCTb, SHEPIrus, Macca.

buonorus: knetka, opraHu3M, OJKocucTema, Ouocdepa, MeTabonIM3M, HACIEICTBEHHOCTS,
aBTOTPO(HBIA U TeTepoTpOoHBIA TUN NUTAHHS, OpoxkeHHe, POTOCHHTE3, IbIXaHUE, OCJKH, YTICBOJIBI,
KUPbI, HYKJICUHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadusi: mone3npie HCKOMIAEMbIE, TOTLIIHBO.

TexHonorusa: NUIIEBbIE NPOAYKTbI, OCHOBBI PAlUUMOHAJIBHOIO NUTaHUS, MOIOIIUE CPEICTBA,
MaTepHalIbl U3 UCKYCCTBEHHBIX U CUHTETUUECKHUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX siiep. XuMHUUeckuil smeMeHT. M3otombl. CTpoeHue 3IeKTPOHHBIX
000J7109Y€K aTOMOB, KBAaHTOBBIC YHCJIA. DHEPreTUYCCKHE YPOBHH M TOJYPOBHH. ATOMHBIC OpOHTAIIH.
Krnaccudpukanus XUMHYECKHUX 3JIEMEHTOB (s-, p-, d-, f-amemenTsl). PacmpenenceHue SI€KTPOHOB IO
ATOMHBIM OpOUTAISAM. DJIEKTPOHHBIE KOHPUTYpPAIIUA aTOMOB AJIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOIOB
B OCHOBHOM u BO30YKIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(UTYpaIuu HOHOB.
DIIEKTPOOTPULIATETBHOCTb.

[Tepuonnueckuii 3axkoH u Ilepuoguueckas cucremMa xumuuyeckux sneMeHTtoB /.M. Menneneesa.
CBs3b MEPUOAMYECKOTO 3aKOHA M [leproauyeckoil CUCTEeMbl XMMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpHEN CTpPOEHUsT AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB XUMHUYECKUX DJJIEMEHTOB U
00pazyeMbIX UMHU MPOCTHIX U CJIOXKHBIX BEIIECTB IO TPYIIaM M MeprojaaM. 3HAYCHHE TEPHOTAIECKOTO
3akoHa /.M. Menneneena.

Xumudeckass CBS3b. BHAbI XWMHUUYECKONM CBS3HM. KOBAaJCHTHAS, WOHHAS, METaJUITHUecKas.
Mexanu3mbl 00pa30BaHMsl KOBAJICHTHON CBSI3U: OOMEHHBIM U JIOHOPHO-aKIIETITOPHBIN. DHEPTUs U JIIHHA
cBsi3u. [losisipHOCTH, HANMpPaBICHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHble CBSI3H.
Bonopoanas cBsi3b. MexMONEKYIIApHBIE B3aUMOICCTBHS.

BaneHTHOCTh U BaJl€eHTHBIE BO3MOKHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOW CTPYKTYpPBI MOJEKYJ C UX
TEOMETPUUYECKUM CTPOEHUEM (Ha IPUMEPE COSAMHEHUM JIEMEHTOB BTOPOTO MEPHOIA).

[IpencraBnenue 0 KOMIIJIEKCHBIX COCIUHCHMSAX. Cocrasn KOMIIJICKCHOT'O HOHA:
KOMIUIEKCOOOpa3oBareinb,  JIMTAHIbl.  3HAYCHHE  KOMIUICKCHBIX  coenuHeHuil.  Ilonsatue o
KOOPJMHAILIMOHHON XUMUH.

BemectBa MOJEKYISPHOTO M HEMOJIEKYJISIPHOIO CTPOCHHs. THUIIBI KPUCTAINIMYECKUX PELIETOK
(CTpYKTYp) 1 CBOMCTBA BEIICCTB.

[Tonstne o pucnepcHbix cucrteMax. Kctunable pactBopbl. [IpencraBieHre O KOJUIOMIHBIX
pactBopax. CrocoObl BBIpaKEHHUS! KOHIIGHTPAIMH PAcTBOPOB: MAacCOBasl JIOJS BEIIECTBA B PacTBOPE,



MOJsIpHas ~ KOHIeHTpauus.  HacbllleHHble W HEHACBIIIEHHBIE  PACTBOPBI,  PACTBOPUMOCTb.
Kpucramnoruapatsl.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMUECKUX BEIIECTB. TpUBHAbHBIC HA3BAHUS OTIEIHHBIX
MpEACTaBUTEIEH HEOPraHUYECKNUX BELIECTB.

Knaccudukanuss XUMHUECKUX pEaKIUH B HEOPraHWYECKOM M OpPraHMYecKON XUMHU. 3aKOH
COXpaHEHHUsI MACChI BEILIECTB; 3aKOH COXPAHEHUS W IPEBPAIICHUS YHEPIUU MPU XUMUYECKHUX PEaKLUAX.
TemnoBble 3¢ GeKTh XUMUYECKUX peakiuid. TepMoXxuMuyecKre ypaBHeHHUS.

CKopocTh XMMHMYECKOM peakluu, €€ 3aBUCUMOCTb OT pPAa3IMYHBIX (akTopoB. ['oMOreHHbIE U
rereporeHHsle peakuuu. Karanus u katanusaTopsl.

OOpatumble U HeoOpaTHMble peakIMH. XHUMHUYecKoe paBHOBecwe. KoHcTaHTa XHMHUYECKOTO
paBHOBecHs. DaKTOpPBI, BIUAIOIINE HA MOJI0KEHUE XMMUUECKOIO PaBHOBECHS: TEMIIEPATypa, JaBICHUE U
KOHIICHTPALlUU BEIECTB, yyacTBYroUMX B peakiuu. [Ipunuun Jle [larense.

Onextponutuyeckas aucconuanus. CuiabHble U cladble 3MeKTpodauThl. CTENeHb AMCCOLMAIUH.
Cpena BOJHBIX pacTBOPOB: KHCIOTHas, HeWTpasibHas, wieno4yHas. Bomopoanelii mokaszatens (pH)
pactBopa. ['maponus coneid. Peakiiuu MOHHOTO OOMEHa.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CreneHb  okucieHHs.  OKUCIUTENb U
BOCCTaHOBUTENb. lIpomecchl  OKUCIEHMS M BOCCTAHOBJIEHHA. BakHellne  OKUCIUTENIH U
BOCCTaHOBUTENU. MeTo] 37IeKTpOHHOTr0 OanaHca. DIEKTPOIU3 paCTBOPOB U PACIUIABOB BEILECTB.

OKCIepUMEHTAJIBHBIE METO/bl M3yUEHUS BELECTB U MUX IPEBPALLEHUI: pa3lokKeHHE MEpOKCUAA
BOJOPOJa B NPUCYTCTBUM KaTajau3aTopa, MOJEIN KPUCTAUIMYECKUX PEIIETOK, MPOBEACHUE pPEAKLUN
HMOHHOTO OOMEHa, OIpeJeNIeHHEe Cpelbl PacTBOPOB C IOMOIIBI0 HHAWKATOPOB, W3YyYEHHUE BIIUSHUS
pa3nuyYHbIX (JaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIMH U MOJIOXKEHHE XUMHYECKOTO paBHOBECHSI.

Heoprannueckasi xummus.

[Tonoxenne HemetamioB B [lepuoanueckoil cucreMe xumuueckux anemeHToB .M. MenaeneeBa u
OCOOCHHOCTH CTPOEHUSI MX aroMoB. DH3UYECKHE CBOMCTBA HEMETAIIOB. AJIIOTPONHS HEMETAJUIOB (Ha
puMepe Kucaopoaa, cepsol, pochopa u yriepoaa).

Bomopon. Ilonmyuenue, ¢usndeckne M XUMHYECKHE CBOMCTBA: pEAKUUH C MeTallaMH |
HEMETaJlJIaMH, BOCCTAHOBUTENIbHBIE CBOMCTBA. [ Mapuabl. TOMIMBHBIE 3JIEMEHTHI.

I'anorensl. HaxoxaeHune B mpupoje, crocoObl moyueHus, (Gu3ndeckiue 1 XMMUYECKHe CBOWMCTBA.
lanorenoBomopoabl. Baxkneiiiue Kuciaopoaconepskaiiie coeAuHeHusl ranoreHoB. JlabGoparopHbie u
MIPOMBIIIJIEHHBIE CLIOCOOBI MOTYYEHHS rajioreHoB. [IpuMeHeHre ratoreHoB U UX COSAUHEHUH.

Kucnopon, o3oH. JIabopaTopHble 1 MPOMBIIIIIEHHBIE CITOCOOBI MOTyUeHus: Kuciaopoa. dusndeckue
1 XMMHUYECKHE CBOMCTBA U MPUMEHEHUE KUCIOPOoaa U 030Ha. OKCHUJIbI U TEPOKCH/IBI.

Cepa. HaxoxneHue B mpHpoje, CIOCOObI MONyudeHHUs, (PU3MUecKrue U XUMHUYECKHE CBOICTBaA.
CepoBonopon, cynbduasl. Oxcun cepsl(1V), okenn cepbi(VI). Ceprucras u cepHast KUCIOTHI U X COJIH.
OcoOeHHOCTH CBOMCTB cepHO KUCIOTHI. [IpuMeHeHne ceprl U €€ COeJMHEHU.

A3zoT. Haxoxnenue B mpHpojie, CHOCOOBI TMONydeHUs, (U3NUYECKUEe U XUMHUYECKHE CBOWMCTBA.
Amvmuak, HUTpUA6L. OKCHIIBI a30Ta. A30THCTas U a30THAsT KUCJIOTHI U uX coiu. OCOOEHHOCTH CBOWCTB
a30THOM KuCHOTHL. [IpuMeHeHue a3ota 1 ero coelMHEeHUH. A30THBIE YJ0OpEHUs.

®ochop. Haxoxnenue B mpupose, cnocoObl moimydeHus, Gpusnueckre U XMMHYECKHUE CBOMCTBA.
®ocounsl u pochun. Oxcuasl pochopa, GochopHas kucnora u e€ conu. [Ipumenenue ocdopa u ero
coenuHeHnil. @ocopHbie y100peHUs.

VYraepon, HaxoxJIeHHE B Mpupojae. AJUIOTporHble Mogudukanmuu. duzndeckne M XUMHUYECKHUE
CBOMCTBa MPOCTHIX BeIIeCTB, oOpa3oBaHHBIX yriaepogoMm. Oxkcun yriepoma(ll), okcua yraepoma(IV),
yTOJIbHAS KUCIIOTa M €€ COJM. AKTUBUPOBAHHBIN yrojb, agcopOrus. dyriepeHsl, rpadeH, yriepoaHble
HaHOTpYOKH. [I[puMeHeHre MPOCTHIX BEMIECTB, 00PAa30BAHHBIX YTIEPOIOM, U €r0 COSTUHEHUH.

Kpemuuii. Haxoxxenue B npupoje, CriocoObl MosyueHus, (pu3nueckue 1 XuMHUYECKUe CBOWMCTBA.
Oxkcun kpemuausa(IV), kpemMHueBas KUCIOTa, CUIMKAThl. [IprMEHEHHE KpEeMHHS M €r0 COSIUHEHUH.
CrekJ10, €ro noJy4eHue, BUAbI CTEKIIA.

[Tonoxxenne wmeramwioB B Ilepmommueckoil cucTeMe XUMHUYECKHUX 3JeMeHTOB. OcoOeHHOCTH
CTPOCHHS DJICKTPOHHBIX 000J04YeK aToMOB MeTauioB. OOmme (u3nueckue CBOWCTBA METALIOB.
[Ipumenenue MetamioB B ObITy ¥ TexHUKE. CIUIaBbl METAIIIOB.



DNEKTPOXUMHUYECKHA psJl HAmpspKeHUH MeramioB. OOmue crmocoObl MOMYYeHHs] METallIOB:
TUIPOMETAJUTYprusi, MUPOMETAILTY prus, sNiekTpoMerautyprus. [lonstiue o koppo3uu MetamioB. CriocoOsl
3allUTHI OT KOPPO3UHU.

O6mas xapaktepucTrka MeTayioB [A-rpynmsr [leproanyeckoi cucTeMbpl XUMUUYECKHUX 3JIEMEHTOB.
Hatpuit u kanuit: nonydenue, pusnyeckue U XMMUYECKHE CBOIMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
UX COEOUHEHUN.

OOmas xapaktepuctuka MetauioB IIA-rpynmer  Ilepuogudeckoil  CHCTEMBI  XHMHYECKHUX
9JIeMEeHTOB. MarHuii M KalpUMi: MoiydeHue, (pu3nMueckue M XUMUYECKHE CBOICTBa, NMpPUMEHEHHE
MPOCTHIX BEIIECTB U UX coenuHeHUH. JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHCHUS.

AnroMuHUi: nodyyeHue, Gusndeckre 1 XMMUYECKHe CBOMCTBA, MPUMEHEHHE IPOCTOrO BEILIECTBA U
ero coeavHeHWd. AMQOTEpHbIE CBOMCTBa OKCHJA M THAPOKCHIA aTOMHUHHSA, THIPOKCOKOMIUIEKCHI
AJTFOMUHUSL.

OOmast xapakrepuctuka MeTaiwioB mobounsix noarpynn (b-rpynm) Ilepuoanyeckoit cucTeMsl
XUMUYECKUX HIIEMEHTOB.

dusznueckue M XUMHUYECKHE CBOWCTBA XpoMa MU e€ro coeAuHeHUuH. OKCHUIBI U THUAPOKCHJIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatsl 1 AUXpoMaThl, UX OKUCIHTENbHBIE CBOMCTBA. [lonyuenue u
MIPUMEHEHUE XpOMa.

@usznueckue U XMMUYECKHE CBOMCTBA MapraHila U €ro CoeIMHEeHMH. BakHeiline coenuHEHUs
mapranua(ll), mapranna(IV), mapranna(VI) u mapranua(VIID). Ilepmanranar kanusi, €ro OKMCIUTENbHbIE
CBOMCTBA.

dusznueckue U XMMHYECKUE CBOMCTBA *keje3a M ero coeluHeHuil. OKCHUIbI, TUAPOKCUIIBI U COJU
xenesa(ll) u xeneza(Ill). Ilonydyenne u mpuMeHeHUE Keje3a U €ro CIIaBOB.

®u3nyecKue U XMMUYECKUE CBOMCTBA MeaU U €€ coequHeHui. [lonydenne u npuMeHeHue MeIu 1
€€ coeqUHEHUH.

Hunk: momydenue, (u3MUYEeCKHe M XUMHUYECKHE CBOWCTBA. AMQOTEpHbIE CBOWCTBAa OKCHAA U
TUAPOKCH/Ia LIUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne nuHKa 1 ero COeIMHEHUN.

DKcIepUMEHTAIbHBIE METOJbl M3YYEHHUS BELIECTB M HUX IPEBPALICHUN: HM3y4YeHHE 00pas3IoB
HEMETAJJIOB, TopeHue cepbl, hocdopa, xkene3a, MarHusi B KUCIOPOJie, M3yUeHHE KOJUTEKITNH « MeTasl 1
CIUIaBbl», B3aUMOJICHCTBUE ILEJIOYHBIX M IIEJIOYHO3EMENIbHBIX METANIOB C BOJOM (BO3MOXHO
WCIOJIb30BaHNE BUIEOMATEPHANIOB), B3aUMOICHCTBHE [IMHKA U JKeJe3a C paCTBOpaMU KHUCIIOT U IIeJI0Yeid,
KAueCTBEHHbIE pEaKIMM Ha HEOPraHWYECKUE AaHHWOHBI, KaTHMOH BOJOpPOJAa M KAaTHOHBI METAJJIOB,
B3aUMOJICCTBUE THAPOKCHIOB AIIOMUHUSA M ILMHKA C pacTBOpaMu KHCJIOT U IIEJIOYel, pelleHue
IKCIIEPUMEHTAIBHBIX 3a/a4 1Mo TeMaMm «l ajmoreHsn», «Cepa u e€ coequHeHUs», «A30T U hochop u ux
COoeIMHEHUS», «MeTabl MIaBHBIX MOATPYII, «MeTauibl TOOOYHBIX MOATPYIII.

XUMUA U )KU3Hb.

Ponps xuMum B obecrieueHnn YCTOWYMBOTO pa3BUTHA desioBeuecTBa. [[oHATHE O HAYYHBIX METOIaX
MO3HAHMSI M METOJIOJIOTMM HAy4HOro ucciefoBaHus. HayuHble TPUHIMOB OPraHU3alMd XUMUYECKOTO
pou3BoJcTBa. [IpoMblieHHbIE CITOCOOBI MOTYUYEHHUS! Ba)KHEHIINX BEIIECTB (Ha MpUMeEpe MPOU3BOICTBA
aMMHUaKa, CepHOM KHCIOTHI, MeTaHoja). [IpoMbIlieHHbIe COCOOBI MOTYUYEHUS] METAJIOB U CIUIABOB.
XUMUYECKOe 3arpsi3HEHHE OKpYy»Karoulell cpenbl W ero mnociueactBuss. Ponb xumun B oOecriedeHUH
HHEPreTUYecKoil 6€30MacHOCTH.

Xumuss u  370poBbe  4yenmoBeka. JlexkapcTBeHHble cpenctBa. [IpaBuia  Hcnonb3oBaHUS
JIEKapCTBEHHBIX MpPenapaToB. Pollb XUMUU B pa3BUTUU MEIUIUHBI.

XUMHS TIAITU: OCHOBHBIE KOMITOHEHTHI, TTUIIEBBIC 100aBKU. Posib XMMIUM B 00eCTIeYeHUH TTUIIEBOM
0€30MacCHOCTH.

Kocmernueckne wu mnapdromepusie cpeactBa. beitoBas xumwus. [lpaBuna ©e3omacHoro
WCIOJIb30BaHUS MIPETapaToB OBITOBOI XUMUU B TIOBCETHEBHOM KU3HHU.

XUMHS B CTPOUTEIBCTBE: BAKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OCTOH).

XuMUs B CEIBCKOM X03siicTBe. OpraHnYecKre 1 MHHEPAIbHBIE YIOOPCHHUS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTEepHUallbl, KPAacKd, CTEKJIO, KepamMuka. Marepuansl s
31eKTpOHUKU. HaHOTeXHOIOTHH.

Pacuérturie 3amaun.

PacuéTpl: Maccel BemecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEUIECTBA, MACCE WIIH
00bEMY OJHOTO W3 YYaCTBYIOIIUX B pEaKIMH BEIIECTB, Macchl (00bEMa, KOJWYECTBA BEIISCTBA)



MIPOAYKTOB PEAKLUH, €CIU OJHO M3 BEIIECTB MUMEET MpPUMECH, Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
NMPOAYKTa pPEaKIuu, €CIu OJHO M3 BEIIECTB JAaHO B BHJIE PAacTBOpPA C ONPEACIEHHOW MACCOBOM HOJIEH
PacTBOPEHHOIO BEILIECTBA, MACCOBOM JOJIM M MOJSPHOM KOHLIEHTpAlMU BELIECTBA B PACTBOpE, IOJIHU
BBIXOZA NMPOJYKTa PEAKIIUNA OT TEOPETUIECKH BO3MOMKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzarust MeXIIpeIMETHBIX CBSA3EH NP U3yYCHUH OOIICH 1 HeopraHuveckoi xumun B 11 kiacce
OCYILIECTBIISICTCSI Y€pe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK WU TOHSITHH,
IIPUHATBIX B OTACIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOue ecTecTBEHHO-HAYYHbIC MOHATHUS: SIBIEHHE, HAy4HbIM ()akT, TUIOTE3a, TEOPHs, 3aKOH,
aHalu3, CHHTE3, Kilaccu(UKalys, NEepUOAUYHOCTb, HAOIIOACHUE, M3MEpPEHHE, HKCIEPUMEHT, MOJEIb,
MO/IETTUPOBAHUE.

®dusuka: Marepusi, MUKPOMHUDP, MakpOMHp, aTOM, DJIEKTPOH, NPOTOH, HEWTPOH, HMOH, W30TOIIBI,
PaZnOaKTUBHOCTb, MOJICKYJIA, JHEPTETHUECKUI YPOBEHB, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSTHUE
BEILIECTBA, UJCATIbHbIN ra3, pU3NUeCKue BeJTUUNHbI, €IMHHULIBI U3MEPEHUS, CKOPOCTh, SHEPIHsl, Macca.

Buonorus: xnerka, opraHusM, sKocuctema, ouocdepa, MeTabOIU3M, MAKpO- U MUKPOIJIEMEHTHI,
O€JIKH, JKUPBI, YIIEBO/bl, HYKJIEHMHOBBIE KUCIOTHI, (PEPMEHTHI, FTOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK
SHEPrUU B 3KOCUCTEMAX.

I'eorpadusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorua: XUMHYECKas IPOMBIIIJIEHHOCTh, METaJUIyprusi, CTPOUTENIbHBIE MaTepHallbl,
CEJIbCKOX O35 ICTBEHHOE IIPOU3BOJCTBO, nuIieBas IIPOMBIIIJICHHOCTD, (bapmManeBTHUECKAs
IIPOMBIIIJIEHHOCTh, IPOM3BOACTBO KOCMETHMYECKHX IIPENapaToB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX
MaTEpHUAIIOB, JIEKTPOHHAs IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA I[POT'PAMMBI 110 XHWMHUHM HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBHM C CUCTEMHO-IEATEIBHOCTHBIM MOJIXO0/I0OM B CTPYKTYpPE€ JIMYHOCTHBIX PE3YyJIbTATOB
OCBOGHHUSI TIpeaMeTa «XHMHUs» Ha YpOBHE CpPETHETO OOIIero 0Opa3oBaHUs BBIICTICHBI CIETYIOIINE
COCTaBIISIFOLIME: OCO3HAHME OOYYaIOUIMMHUCS POCCHUICKON TpakIaHCKON WIACHTHMYHOCTU; TOTOBHOCTH K
CaMOpa3BUTHIO, CAaMOCTOSATEIBHOCTH U CaMOOIPEIEICHHUIO; HAJIWYUME MOTHUBALMU K OOYUYEHHIO;
TOTOBHOCTh M CIOCOOHOCTh OOYYarOMIMXCSl PYKOBOJCTBOBATHCS MPUHATHIMU B OOIIECTBE IMpaBHJIAMU U
HOpMaMH MOBEJICHHS; HATMYHE MTPABOCO3HAHUS, SKOJIOTUIECKON KYJIbTYpPbI; CIIOCOOHOCTH CTAaBUTh LIEJIH U
CTPOUTD KU3HEHHBIEC IIJIAHBI.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOSHUS MpeaMeTa «XUMUS» OTPaKarT CHOPMUPOBAHHOCTH OIBITA
MO3HABATEJILHOM M MPAKTUYECKOW JAESITENbHOCTH OOydaloluxXcs B  MPOLECCe  peanu3aliu
00pa30BaTeNbHON A TEIBHOCTH.

JIn4HOCTHBIE Pe3yNbTaThl OCBOEHUS IMpeaMeTa «XUMUS» OTPakaoT CHOPMUPOBAHHOCTH OIIBITA
[I03HABAaTEIbHOM M  IPAKTUYECKOW  JAESATENBbHOCTH  OOydaroluxcs B  IPOLECCe  peanusaluu
00pa30BaTeNbHON e TEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpamIaHCKOTr0 BOCIUTAHMS

0CO3HaHUs 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U
MPaBOMNOPSIKY;

MPEACTABICHUS O COLMAIbHBIX HOPMaxX U MPaBUjIaX MEXINYHOCTHBIX OTHOUIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOCKTOB, PEIICHUN
y4eOHBIX ¥ MO3HABATEIbHBIX 33/1a4, BHIIOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBl JPYTHX MPH
aHaJIM3€e Pa3IMYHbIX BUJOB YUeOHOI e TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS

LIEHHOCTHOTO OTHOUIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJEANI0 OTE€UECTBEHHOW XUMUU;

YBaXEHHUS K MPOIECCY TBOPYECTBA B O0OJIACTH TEOPUU U TMPAKTUYECKOTO MPHUIOKEHUS XUMUU,
OCO3HaHHs TOTO, YTO JAaHHBIE HAyKH €CTh pe3yibTaT AJUTENbHBIX HAOIIOJCHHM, KPOMOTINUBBIX
SKCIEPUMEHTAJIBHBIX MTOUCKOB, MOCTOSIHHOTO TPY/la YUEHBIX U MPAKTUKOB;

HMHTEpeca W TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUH M MOCJIEAYIONIEeM aHaiu3e WHGOpMaluu O
MePEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHMS;

CITOCOOHOCTH OIICHMBATh CHUTYAllMH, CBSI3aHHBIE C XWMHUYECKUMH SBJICHUSMHU, W TPHHUMATH
OCO3HaHHBIE PEUIECHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE TIOBEJCHHUE M MOCTYIMKH CBOMX TOBAPHIIEH C MO3HIINI HPABCTBEHHBIX
Y MIPaBOBBIX HOPM U C YYETOM OCO3HAHUS MOCIIEACTBUIN MOCTYIIKOB;

4) ¢popmMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHMUs  IIEHHOCTEH 3J0poBOro W  Oe3omacHoro obOpa3za JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS! K COOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 3[J0POBBIO;

COOIOICHHST TIPaBMJI OE30MAaCHOTO OOpAIleHUs C BEUIECTBAMHU B OBITY, MOBCEAHEBHOW KH3HU, B
TPYJIOBOH ESATEIBHOCTH;

MMOHUMAaHUS TIEHHOCTH TMPaBWJI WHAMBUAYAIBHOTO M KOJJIEKTUBHOTO O€30MAacHOTrO TOBEICHUS B
CUTYaLUsAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCIIEJCTBUI M HETIPUSATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOTOJIsI, HAPKOTHKOB,
KypeHus);

5) Tpy10BOr0 BOCIUTAHUSA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATENLCKON JNESTENIbHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPYECKOU U IPYTHX BUJAX JAEATEIbHOCTH,

YCTaHOBKH Ha aKTUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 COLMAIbHON HApPaBICHHOCTH (B
paMKax CBOETO Kjacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUEHHUIO MpOoeccHil pa3iuyHOro poja, B TOM YHCIIE HAa OCHOBE
MIPUMEHEHHUS IPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASAM TpyJa U pe3yJbTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HMHAMBHIyaJIbHOM TpaeKkTOpUU o00pa3oBaHus, Oymyuieit
npodeccun W peanu3alid COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEHN K XMMUHU, HHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

6) 3K0J10rMYeCKOT0 BOCTIUTAHMSI:

9KOJIOTMUYECKH 11e1ec000pa3HOro OTHOLIEHUS K MPUPO/Ie KaK UICTOYHHUKY CYIIECTBOBAHUS KU3HU Ha
3eMiIe;

MOHUMAaHUS TJI00aJbHOTO XapakTepa HKOJOTMYECKUX MpoOJieM, BIMSHHUS HSKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE NMPUPOJHON U COMAIILHOW CPEJIbL;

OCO3HaHHS HEOOXOJAMMOCTH HCHOJIb30BAaHUS JOCTHKEHHM XHUMUU [UIsI DPELIECHUS BOIPOCOB
paLMOHAaIBHOIO IPUPOIOIIOIB30BAHUS;

AKTHUBHOI'O HENPUATHUS JEHUCTBUM, NPUHOCAIIUX BpPEJ OKPYKAKOIIEW HNPUPOJHON cpene, yMEHUs
MIPOTHO3UPOBATh HEOJIArONPUATHBIE HKOJOTHUECKUE TIOCIEACTBHA MpENNPUHUMACMbIX JEHCTBUH U
MPEeAOTBPALIATh UX;

HaJIM4Us Pa3BUTOI0 SKOJIOIMUYECKOTO MBIIIJIEHUS], SKOJOTUYECKON KYJIBTYpBhI, ONIBITA EATEIbHOCTH
9KOJIOTUYECKOM  HAIpaBI€HHOCTH, yMEHUS  PYKOBOJCTBOBATbCS MMM B  II03HABaTEIbHOM,
KOMMYHUKAaTHBHOH M COIIMAJbHON TpPaKTHKE, CIHOCOOHOCTM M YMEHHS AaKTUBHO MPOTHBOCTOSTH
HIe0JIOTHH XeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOI
MPAKTHUKU;

MOHUMAaHUS creUUKU XUMUU KaK HAyKH, OCO3HAHUS €€ posid B (POPMUPOBAHUU PALIUOHATILHOTO
HAYYHOTO MBIIUJICHUS, CO3[JaHUU IIEJIOCTHOTO TPEACTABICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IHHCTBE
MPUPOJABI U YEJIOBEKa, B MO3HAHMHM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEeHIeHHH MpPoOJIeM COXpaHEeHHS
IIPUPOIHOTO PaBHOBECHS;

yOeXKAEHHOCTH B 0CO0OW 3HAYMMOCTH XHUMHUHU JJIs COBPEMEHHOW I[MBHIM3AlUUA: B €&
I'YMaHHUCTUYECKOW HAIPABJIEHHOCTH U BaKHOW POJIM B CO3/IaHUU HOBOW 0a3bl MaTepHalIbHOM KYyJIbTYpBI, B
pElIeHnr TIIO0ABbHBIX MPOOJIEeM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOW, YHEPreTHUECKOMH,
MUIIEBON M SKOJIOTMYECKOW 0e30MacHOCTH, B Pa3BUTUU MEAUIIUHBI, O0ECIIEYeHUH YCIOBHI YCIIEUITHOTO
TpyJa 1 SKOJIOTHYECKH KOM(OPTHOM JKM3HH Ka)KJ0TO YeHa OOIIECTBa;

€CTECTBEHHO-HAYyYHOW TPaMOTHOCTH: OHMMAHHUS CYIIHOCTU METOJOB MO3HAHUS, UCIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCMOJb30BaTh MOJydyaeMble 3HAHUS U1 aHalu3a U OObICHEHUS
SIBIIGHUW OKPYKAIOIIEr0 MUpa U MPOUCXOIAIMIMX B HEM HM3MEHEHHH, YMEHHS JelaTh 00OCHOBAaHHBIC
3aKJIIOUYEHHs Ha OCHOBE HAay4HbIX (DAKTOB M HMMEIOIIMXCS JAHHBIX C LIEJbIO MOJYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XMMHUYECKHE 3HAHUS Ui pEIIeHHs MpoOJieM B
peaTbHBIX KU3HEHHBIX CUTYALIMSIX;

MHTEpeca K MO3HAHUIO, HCCIIEA0BATEIbCKOMN e TEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K AKTUBHOMY
TIOJTYYEHHUIO0 HOBBIX 3HAHUH TT0 XUMHH B COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTIMH;

MHTEpeca K 0COOCHHOCTSM TpyJia B pa3IM4YHbIX chepax npodhecCHoHaIbHON AeITEeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHHS MPOTPAaMMBI 110 XUMHUHU Ha YpPOBHE CPEIHEro OOIIero
00pa3zoBaHMs BKIIOYAIOT:

3HaYMMble Ui (HOPMHUpPOBaHHMS  MHUPOBO33PECHUSI  OOYyYalOMIMXCS  MEXKIUCIMILTMHAPHbIC
(MexnpeaMeTHbIe) OOIICHAYyYHBIC TMOHATHS, OTPAXAMOIIUE IEIOCTHOCTh HAYYHOH KapTHHBI MUpa |
CHCI_II/I(bI/IKy MCTOHOB IMO3HAHHA, UCIIOJB3YCMbIX B CCTCCTBCHHBIX HAayKax (MaTepI/IH, BCIICCTBO, DHCPIUs,
SIBJICHHE, TIPOIIECC, CHCTeMa, HAY4YHBIH (aKkT, MPHHIMUI, THUIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
WCClIeI0OBaHNEe, HAOII0IeHNE, H3MEPEHUE, SKCIICPUMEHT U IPYTHE);



yHHUBEpCaJbHbIE y4yeOHble JeWcTBUS (TO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYJIATUBHBIC),
obecrieunBarone (GopMUpOBaHHE (GYHKIHOHATBHONH TPAMOTHOCTH M COIMAIBHONW KOMIIETCHIIUH
00y4armuxcs;

CIIOCOOHOCTh 00yYaroIHXCsI UCIIOJIb30BATh OCBOCHHBIC MEXIMCIUILTMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCaJbHbIC YdeOHBbIE ICHCTBUS B MO3HABATEIBHOM M COIMATIBHOMN
MPaKTHKE.

MeTaHpe,[[MeTHBIC PE3YIbTAaThI OTpaAXAT OBJIaJCHUC YHUBCPCAJIbHBIMU y‘-IeGHBIMI/I
M03HABATEIbHBIMU, KOMMYHHUKATHBHBIMU M PETYJISTUBHBIMU JACHCTBUAMH.

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1eCTBHS

1) 6a30Bble JIOTHYECKHUE e CTBHS:

CaMOCTOSITENILHO (POPMYITUPOBATH U AKTYaJIU3UPOBATh IPOOIIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIeNATh 1eTH JESTEIBbHOCTH, 337aBas MapaMeTpbl U KPUTEPUH UX JOCTHXKEHHS, COOTHOCHTH
PE3yNbTaThl JEATEIBHOCTH C TOCTABIEHHBIMH LIETISIMU;

WCIOJIB30BATh MPH OCBOCHUHU 3HAHUH MPUEMBI JJOTMYECKOTO MBIIUICHUS: BBIICISTh XapaKTepPHbIC
MPU3HAKU TIOHATUN M yCTaHABIMBATh MX B3aWMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHSATHS IS
00BSICHEHUS OT/ICIbHBIX (PAaKTOB U SIBJICHUH;

BbIOMpATh OCHOBAHMSI U KPUTEPUU I KIIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

yCTaHaBJIMBATh IPUUYNHHO-CIICACTBEHHBIE CBSI3U MEX1Y U3y4aeMbIMHU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHUBHBIC, ACIyKTUBHBIC, IO aHAJOTHH), BBISABIIATDH
3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pACCMAaTPUBAEMBIX SBICHUSAX, (OPMYJIHPOBATH BBHIBOABI U
3aKJIIOYEHUS;

MPUMEHSTH B MpOIecce MO3HAHMS HCIIONb3yeMble B XMMHUU CUMBOJUYECKUE (3HAKOBBIC) MOJEIH,
peo0pa3oBbIBaTh MOJENIbHBIE MPEJICTaBICHUS — XUMHUYECKUN 3HAK (CHMMBOJ) 3JIEMEHTAa, XUMHYECKas
(bopmyna, ypaBHEHHE XUMHUYECKONW PEAKIIMU — IPU PELICHUN yUEOHBIX MO3HABATENBHBIX U MPAKTUYECKUX
3a/a4, MPUMEHITh Ha3BaHHbIC MOJENbHbBIC MPEACTABICHUS AJIs BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMHUECKUX PEAKIIUH.

2) 0a3oBbI€e UCCJIEA0BATEIbCKHE AeHCTBHS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOT'O TIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINIA;

(dbopMynupoBaTh 1€ U 33Ja4d HUCCIIEI0OBAHUS, UCTIOIb30BaTh MOCTABIEHHBIE U CAMOCTOSITENEHO
chopMyIHpOBaHHBIE BOMPOCHI B KayecTBE WHCTPYMEHTA IO3HAHMS W OCHOBBI Ui (pOpMUpOBaHHUS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBIX CYXICHUM;

BIAJETh HABBIKAMH  CAMOCTOSTEIBHOTO  IUIAHMPOBAHUS U TPOBENEHHUS  yUYEHHYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHs HAOMIOJaTh 3a XOJOM TMpoIlecca, CaMOCTOSITENBHO
MIPOTHO3UPOBATh €ro pe3ysbTaT, (OpMyITUpOBaTh 00OOIIEHUS U BBIBOJIBI OTHOCHTEIBHO JIOCTOBEPHOCTH
PE3yNbTaTOB UCCIEI0BAHUS, COCTABISATH OOOCHOBAHHBIM OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHHUYECKOW HCCIIeOBATENbCKOM M MPOEKTHON NEATENIbHOCTH, IMPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB pEIIeHHs MPAaKTUYECKUX 3ajad,
MIPUMEHEHHIO PA3IMYHBIX METOAOB MIO3HAHUS.

3) padora c undopmanmeii:

OpPUEHTUPOBATbCS B PA3IMYHBIX HMCTOYHUKAX HH(OpManuu (Hay4dHO-NIOMYJIpHAs JIMTepaTypa
XMMHUYECKOTO COJIep KaHUs, CIIpaBOYHbIe 1MocoOusi, pecypcbl MHTepHeTa), aHanu3upoBaTh HH(OPMALINIO
pa3nUYHBIX BHJIOB U (OpM TNPEJCTAaBICHUS, KPUTHYECKH OLIEHUBATh €€ JIOCTOBEPHOCTh U
HETPOTUBOPEYHBOCTb;

(GopMyIHpPOBATh 3aMPOCHl U MPUMEHATH PAa3IUYHbIE METOJbI IPU MOUCKE M 0TOOpe MH(pOpMaLuH,
He0OXO0IUMOM ISl BHITIOJTHEHUS YUEOHBIX 3a/1a4 ONPeIeIEHHOTO THIIA;

npuoOpeTaTh OMNBIT HUCHOJb30BaHUS  HWH(POPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANIbHYIO (OPMY IpeCcTaBIeHUs HH(POpMAIMU (CXEMBI, TpapHKH,
JUarpaMMbl, TAOJIUIIBI, PUCYHKH H JIPYTHE);

WCIOJIb30BaTh HAYYHBIN S3bIK B KAayeCTBE CPENCTBA MpU paboTe ¢ XMMUYECKOH MH(pOpmanueit:
MPUMEHATh MEXKIpPEAMETHBIC ((DHU3MYecKue W MaTeMaTU4YeCKHE) 3HAKW W CHUMBOJBIL, (OPMYJIBI,
ab0peBUaTypbl, HOMEHKIIATYPY;



HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KoMMmyHUKaTHBHBIE YHUBepPcaIbHbIE YieOHbI€ 1eiiCTBHS:

3aJaBaTh BOTMPOCHI 110 CYIIECTBY 0OCYX/IaeMOW TEMBI B XOJI€ TUAIoTa W/UIH JUCKYCCHH,
BBICKa3bIBaTh UIeH, (POPMYIIUPOBATH CBOU MPEIOKECHHUSI OTHOCUTEIHHO BBIMOTHEHUS MTPEITI0KEHHOM
3a]a4u;

BBICTYIIaTh C TIPE3CHTAllMed pe3yJbTaTOB I[O3HABATEIBHON JEATETBbHOCTH, TOTYYEHHBIX
CaMOCTOSITEIIbHO HMJIM COBMECTHO CO CBEPCTHHKAMHU IIPH BBITIOJHCHUU XHMHUYECKOTO AIKCIEPUMEHTA,
MIPAKTUIECKON pabOTHI MO MCCIEAOBAHUIO CBOWCTB N3Y9aeMbIX BEIIECTB, pPeall3alui y9eOHOTO MPOCKTa,
1 (OpMYITHPOBATH BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHBIX MCCIICIOBAHUN MTyTEM COTJIACOBAHUS TIO3HIIUI
B X0JIe 00CYKICHHSI 1 0OMEHa MHEHUSIMH.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—lble JeHCTBHUA:

CaMOCTOSITENIBHO IUIAHUPOBATh U OCYILECTBIATh CBOIO MIO3HABATENIBHYIO JEATEIbHOCTD, ONPEIEIss
e€ 1enu W 3aJaud, KOHTPOJIMPOBATh M IO MeEpe HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/iaracMbli
QITOPUTM JCHCTBUH TpU BBHIMOJIHEHUH Y4YeOHBIX M HCCIENOBATEIbCKHX 3aj]ad, BBIOMpaTh Hambolee
3¢ deKTUBHBIN CIOCOO0 MX pEIHICHUs C YYETOM IOJIyYeHHS HOBBIX 3HAHUN O BEIIECTBAX U XUMHUYECKUX
peakuusx;

OCYILECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJ/IBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHMSI IPOIPaMMBbI [0 XMMHMM Ha yriayOJEHHOM ypOBHE HAa YpOBHE
cpeaHero oouiero oopazoBaHMs BKIOUYAIOT crienududeckue i yaeOHoro npeamera « XuMus» HaydHble
3HaHUS, YMEHUS U CHOCOOBI IEHCTBHIA 0 OCBOSHHUIO, HHTEPIIPETALMU U TPEOOPA30BAHNIO 3HAHUHN, BUIBI
JESITebHOCTH I10 MOJYYSHHUIO HOBOI'O 3HAHUS U IPUMEHEHMIO 3HaHUH B pa3IMUYHbIX YU€OHbBIX CUTYaLMsIX,
a TaKKe B PEAIBHBIX JKU3HCHHBIX CHUTyalUsAX, CBSI3aHHBIX C XUMUEH. B mporpamme mno Xumuu
MIPEAMETHBIE PE3yIbTaThl IPEACTABICHBI 110 TOJAaM U3YYCHUS.

10 KJIACC

[IpenMeTHbIe pe3ysibTaThl OCBOCHUS Kypca «OpraHudeckas XuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh TMPEACTABICHUI: O MecTe M 3HAYEHWU OPraHUYecKOd XHMHUHU B CHUCTEME
€CTeCTBEHHBIX HAayK M €€ pOJIM B OOECIEYEHHWH YCTOHUMBOTO pA3BUTHS YEIIOBEUECTBA B PEIICHUH
po0JIEM 3KOJIOrMYECKON, IHEPTeTUUECKOM U MUIIEBON 0€30I1aCHOCTH, B pa3BUTHH MEIULMHBI, CO3AaHUU
HOBBIX  MaTepuajoB, HOBBIX  HCTOYHHMKOB  HHEPrMHM, B  OOECIEYEHHWH  PalMOHAIHLHOTO
MIPUPOIONOIB30BaHUs, B (OPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KYyJIbTYphl UE€JIOBEKa, a TaKxkKe
9KOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpeIe;

BJIQJICHUE CHCTEMON XMMHUYECKHX 3HAHHUI, KOTOpas BKJIIOYAET: OCHOBOIOJATaIOUINe MOHSITHS —
XMMHUYECKHH 3JEMEHT, aToM, SIIpO U 3JIEeKTpOHHass o0O0JoyKa aToma, s-, p-, d-aTOMHBIE OpOHTAaNH,
OCHOBHO€ U BO30YXXIEHHOE COCTOSIHHMSI aroma, TMOpuAM3als aTOMHBIX OpOWTanei, MOH, MOJEKyJa,
BaJICHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCJICHHUS, XUMHUYECKas CBSA3b, MOJIb, MOJSpHas
Macca, MOJISIpHBIH OOBEM, YTIJIepOAHBIN CKeJeT, (QYHKIMOHANbHAs TpYIIa, paauKall, CTPYKTypHbIE
¢dopmynbl (pa3BEPHYTHIE, COKpallEHHBIC, CKEJIETHBIE), U30MEpHsl CTPYKTYpHas M MPOCTPAHCTBEHHAs
(reomeTpuyeckasi, ONTUYECKas), U30Mepbl, TOMOJIOTUYECKUHN PsIJl, TOMOJIOTH, YTJI€BOJOPO/bI, KUCIOPOA-
U a30TCOJAEpJKAIME OPraHMYeCKHUE COEAUHEHMs, MOHOMEp, IOJIMMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS; TEOPUH, 3aKOHBI (epuoanyeckuit 3akoH /. 1. Menneneena, Teopus
CTpOEHMsI OpraHuueckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHs MacChl BEIIECTB, 3aKOH
COXPAHEHMs M NPEBPALLECHUS SHEPIrUM NPU XUMHUYECKUX PEaKLUsIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI
SI3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIINE B OCHOBE IOHUMaHUS IPUUMHHOCTU U CUCTEMHOCTH
XMMUYECKHUX SIBICHHUH; MPEJICTABICHUS O MEXAHM3Max XMMHUYECKHUX DPEaKUui, TePMOJUHAMUYECKUX H
KMHETHUYECKUX 3aKOHOMEPHOCTSAX HX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB M TPYMIl aTOMOB B
MOJIEKyTax (MHIYKTUBHBIA M Me30oMepHbI 3(dektoi, opueHTtantsl | u Il poma); ¢akromoruveckue
CBEJICHUS O CBOMCTBAxX, COCTaBe, MOJyYeHUH U 0€30IaCHOM HCIOJIb30BAHWU BaKHEHIINX OPraHUYECKUX



BEIIECTB B OBITY M MPAKTHUECKON ACSITEILHOCTU YEJIOBEKA, OOIIMX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO
MMPOM3BOICTBA (HA IPUMEPE MPOU3BOJICTBA METAaHOIA, TepepabOTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISIBIATH XapaKTepHbIC MPHU3HAKA TOHATHN, YCTaHABIMBATHUX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIUE MOHSATHUS MPH OMHCAHUU COCTaBa, CTPOEHUSI U CBOMCTB
OPraHUYEeCKUX COCIUHECHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY [UJISI COCTABJICHHUS MOJICKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUYECKUX BEILIECTB;

COCTaBJISITh YPAaBHEHMSI XMMUYECKHX PEAKUUA U PACKPbIBATh HX CYIIHOCTh: OKHCIHTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEIACTBOM COCTaBJICHHS AJIEKTPOHHOrO OajaHCa ASTHUX PpPEeaKIHid,
peakuuii MFOHHOTO OOMEHAa IMyTEM COCTABJICHHS UX MOJTHBIX U COKPAMEHHBIX HOHHBIX YPaBHEHUM;

W3rOTaBIMBATh MOJIEIM MOJIEKYJ OpPraHMYECKHX BEIIECTB I WILTIOCTPALMU UX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHUI: YCTaHaBIMBATh MPUHAAJIC)KHOCTh M3YUYEHHBIX OPraHUYeCcKUX
BEIIECTB 110 MX COCTaBy M CTPOCHHIO K ONpEAENIEHHOMY KiIacCy/Tpylie COCIUHEHUH, TaBaTb UM
Ha3BaHusA 1o cuctemaTuieckoii HomeHknatype (IUPAC) m mpuBOauTH TpUBHAIBHBIE Ha3BaHUS IS
OTJENBHBIX TPEJICTaBUTENIE OPraHUYEeCKUX BELIECTB (STWJICH, AalEeTUICH, TOJIYyOJ, TJIMIEPHUH,
STWIEHIJIUKOJb, (eHos, (QopMaliberus, aueTanbJIeruj, aleToH, MypaBbHHAs KHUCJIOTa, YKCyCHas
KHCIIOTA, CTEAPHHOBAs, OJICMHOBAs, MAJIBMHTHHOBAS KHCIOTHI, TJIUIUH, aJlaHWH, MaibTo3a, (PpyKTO3a,
aQHWIWH, TUBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOII U APYyTHE);

c(OPMHUPOBAHHOCTh YMEHUS OIMPEICISATh BHJI XUMUYECKON CBSI3U B OPraHUYECKUX COCTUHEHHSIX
(KoBaJIeHTHAs! U MIOHHAS CBSI3b, G- U T-CBSI3b, BOJOPOAHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMECHHSI IPUMEHSTH TIOJIOKEHUSI TEOPHH CTPOCHHSI OPTaHMYECKHUX BEIIECTB A.
M. BytnepoBa A 00bsICHEHUS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTAaB, CTPOEHUE, (DU3MUECKHE U XUMHUYCCKHE
CBOMCTBA THUNHUYHBIX MPEICTABUTENCH pPA3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB: aJIKAHOB,
LUKJIOAJIKAHOB, aJIKEHOB, aJKaJUEHOB, AJIKNHOB, aDOMAaTUYECKUX YIJIEBOJOPOIOB, CIIUPTOB, alIbJETU/IOB,
KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOXHBIX 3(QHUPOB, KUPOB, HUTPOCOEAMHEHUNH M aMUHOB,
AMUHOKHCIIOT, OEJKOB, YIJIEBOAOB (MOHO-, JM- U IOJUCAXapua0B), WIIOCTPUPOBATh TI€HETHYECKYIO
CBS3b MEXJAy HHUMU YPaBHEHUSIMH COOTBETCTBYIOUIMX XHWMHUYECKHUX PEAKIM C HCIOIb30BaHUEM
CTPYKTYPHBIX (OPMYT;

c(OpPMUPOBAHHOCTh YMEHHUS TMOATBEPKIAATh HAa KOHKPETHBIX MPHMEpax XapakKTep 3aBUCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COSAMHEHUN OT KPATHOCTH M THIA KOBAJCHTHOW CBS3U (G- U
T-CBSI31), B3AUMHOTO BIIMSIHUSL aTOMOB U TPYIIIl aTOMOB B MOJIEKYJax;

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh MCTOYHUKH YTJIEBOJOPOIHOTO CHIPhs (HEQTH,
MPUPOJHBIN Ta3, Yroijib), CHOCOOBI €ro TEepepadOTKM W TPAKTUYECKOE IMPUMEHEHHE IMPOIYKTOB
nepepaboTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS CHUCTEMOW 3HAHWW O €CTECTBEHHO-HAYYHBIX METOJIaX TMO3HAHUSA —
HaONIIOJICHUH, W3MEPEHUU, MOJICIHPOBAHUM, SKCIEPUMEHTE (pPeaTbHOM M MBICIEHHOM) W YMEHHUSA
MIPUMEHSITh 9TH 3HAHUS;

c(OpPMHUPOBAHHOCTh YMEHHUS TMPUMEHITHOCHOBHBIC OMEpPAllMd MBICIUTEIBHON JEITeTbHOCTH —
aHaJ M3 W CHHTE3, CpPaBHEHHE, OO0OOIIEHWE, CUCTEMATH3AIMIO, BBISIBJICHUE NPHYUHHO-CIIEICTBEHHBIX
CBsI3€M — JIJIs1 U3YYEHUSI CBOMCTB BEILIECTB U XUMUYECKHUX PEaKlInii;

c(hOpMUPOBAHHOCTh YMEHH: BBISIBJISATH B3aUMOCBS3h XHUMHYECKHX 3HAHMM C TOHATHIMHU U
MIPEICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB sl 0OJiee OCO3HAHHOTO TMOHHUMAHHS
CYIIHOCTH MaTepHaIBHOTO €IMHCTBA MHUPA, UCIIOIH30BaTh CUCTEMHBIC 3HAHUS IO OPTaHMYECKOW XUMUHU
JUIsE OOBSICHEHUS ¥ IPOTHO3UPOBAHUS SIBIICHUH, UMEIOIUX €CTECTBEHHO-HAYUHYIO TIPUPOTY;

c(OpPMHUPOBAHHOCTh YMEHHUMN: MPOBOJUTH PACUYETHl MO XUMHUYECKUM (OpMyJiaM U YpaBHEHUSIM
XUMHYECKHX PEaKIUi C HCIONb30BaHHEM (U3MYECKUX BEIMYMH (Macca, 00BEM Tra3oB, KOJIHYECTBO
BEIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAacyEThl MO HAXOXKIACHUIO
XUMHYECKOH (OpPMYIIBI BEIIECTBA IO M3BECTHBIM MACCOBBIM JIOJISIM XMMHUYECKUX AJIEMEHTOB, MIPOIYKTaM
CrOpaHus, IUIOTHOCTHU T'a3000pa3HbIX BELIECTB;

c(OPMUPOBAHHOCTh YMEHHI: TMPOTHO3UPOBATH, AHAIM3UPOBATH W OICHUBATh C TO3HUIIHHA
9KOJIOTMYECKON 0e30MacHOCTU TMOCHIEACTBUS OBITOBOM M IPOU3BOJCTBEHHOW AEATEIHHOCTH YEIOBEKa,



CBSI3aHHOW C TepepabdOTKOM BEUIECTB, MCIOJIb30BATHIOIYUYCHHBIC 3HAHUS A NPUHATHS T'PAMOTHBIX
penieHuit mpoOIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMHUCH;

c(OPMHPOBAHHOCTE YMEHHMH: CaMOCTOSITEJIbHO IUIAHUPOBAaTh W IMPOBOJUTH XMMHUYECKHNA
SKCHEPUMEHT (TOJIyd€HUE M M3yYCHHE CBOWCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIE pPEaKLUU
YIJIEBOJOPOAOB PA3INYHBIX KJIACCOB M KHUCIOPOJCOAEPHKAIIMX OPraHMYECKUX BEUIECTB, PpELICHHUE
SKCHEPUMEHTAIbHBIX 3aJa4 [0 PACIO3HABAHUIO OPraHMYECKHX BEILIECTB) C COOJIIOJCHHEM IPaBHII
0e30macHOro OOpalleHus] C BeLIeCTBaMH M J1a0OpaTOpHbIM 00OpynoBaHHEM, (OPMYJIHPOBATH LETb
UCCIIEZIOBAHMsI, NPEACTABIATh B Pa3IMYHOW (opMe pe3yibTaThl 3KCIEPUMEHTa, aHAIU3UPOBaTh U
OLIEHHUBATb UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOyoaTh TpaBWJIa SKOJIOTMYECKH I1eeco00pa3HOro IMoBeneHUst B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEIAX COXPAHEHUS CBOETO 310POBbs, OKPYKAIOUIEH IPUPOIHON CPElbl U JOCTHKEHUS €€
YCTOMYMBOIO pPa3BUTHS;

OCO3HaBaTh OIACHOCTb TOKCHUYECKOTO JICWCTBHSA HA JKUBBIC OPraHM3MBI  OIPEIEIEHHBIX
OpraHUYeCKHUX BELIECTB, MIOHUMas cMbICH rokazareis [1/1K;

aHAJIM3UPOBATh L[EI€CO00Pa3HOCTh MPUMEHEHHUSI OPraHMUECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOUKU 3PEHHUSI COOTHOILIEHUS PUCK-TIONIb3a;

c(OPMHPOBAHHOCTb YMEHHI: OCYIIECTBIIATH LIeJIeHAPaBIECHHbIN OMCK XUMUYECKOH HH(pOopMauu
B Pa3JIMYHBIX UCTOYHUKAX (Hay4yHas U yuyeOHO-Hay4yHasi JIUTepaTypa, CpeACcTBa MacCOBOW MH(pOpPMAIINH,
WnTepHeT u apyrue), KpUTUYECKH aHAIU3UPOBAaTh XUMHUECKYI0 MH(pOpMaIHio, rnepepadaTbiBaTh €€ U
WCIIOJIb30BaTh B COOTBETCTBUU C IMOCTABJICHHOHN y4eOHOI 3a1aucii.

11 KJIACC

[IpenMeTHbIe pe3ysibTaThl OCBOEHUS Kypca «O01as 1 HeopraHueckasi XuMus» OTpaKaroT:

C(OPMHUPOBAHHOCTh IPEJICTABICHUI: O MaTepUaJbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX H
[I03HABAEMOCTH SIBJIEHUI MPUPO/Ibl, O MECTE M 3HAUEHUU XMMHHU B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIU
B 00ECIEYeHUH YCTOMUYMBOIO DPAa3BUTHUSA, B DPELIEHUHM HPOOJEM 3SKOJIOTMYECKOH, SHEpreTH4ecKod U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEAMIMHBI, CO3AaHUU HOBBIX MaTE€pPHAaJOB, HOBBIX MCTOYHHUKOB
SHEpPruu, B 00ECIEUCHUH PALMOHAIBHOIO HPUPOAONOIb30BAHUSA, B (POPMUPOBAHMHM MHUPOBO33PEHUS U
oOuieil KyJabTyphl 4eJIOBEKa, a TaKKe IKOJIOIMUECKd 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U
IIPUPOJIHOM Cpee;

BJIQ/ICHUE CHCTEMON XMMHUYECKHMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOUINE IMOHITHS —
XMUMHUYECKHH 3JIEMEHT, aTOM, AP0 aTOMa, W30TOIBI, IEKTPOHHas 000J0YKa aroma, s-, p-, d-aTOMHBbIE
opOuTany, OCHOBHOE M BO30YKIAEHHOE COCTOSIHHS aToMma, TMOpHUIM3aIfs aTOMHBIX OpOHUTajel, WOH,
MOJIEKYJIa, BaJ€HTHOCTb, D3JEKTPOOTPULATEIIBHOCTh, CTENEHb OKHCIEHUS, XUMUYECKas CBS3b
(xoBaJIeHTHAas, HIOHHASA, METAJUINYECKast, BOJIOPOIHAS ), KPUCTAIIIMUECKas pelIéTKa, XUMUUECKasl peakius,
pacTBOp, SJEKTPOIUTHI, HEDJIEKTPOIUTHI, SJIEKTPOJIUTHUECKas TUCCOLMAIUS, CTENEeHb TUCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTeNlb, OKHUCIHUTEIb, BOCCTAHOBHUTEJb, TEIUIOBOW 3((EeKT XMMHUYECKOH peakIuu,
CKOpPOCTh ~XMMHYECKOM peakluuu, XHUMHYECKO€ pPaBHOBECHE; TEOpUM U  3aKOHBl  (Teopus
ANEKTPOJINTUYECKON AMccOonMalyy, nepuoandyeckuil 3akod J[.M1. MeHnaeneeBa, 3aKOH COXpaHEHHSI MacChI
BEIIECTB, 3aKOH COXPAaHEHUS W MPEBpAIICHHs] SHEPTUU MPU XUMHUYECKUX PEaKIUsiX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJWYECKUH S3BIK XHMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIS)KAIUE B OCHOBE TOHUMAHUS MPUUUHHOCTA U CUCTEMHOCTH XUMUYECKUX
SIBJICHUH; COBPEMEHHBIE INPEACTABIEHUS O CTPOEHUU BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM U
HaJMOJIEKYJIIPHOM YPOBHSX; PEICTABICHUS O MEXaHU3MaX XUMUYECKUX peaklnii, TepMOIUHAMUYECKUX
U KHHETHYECKHX 3aKOHOMEPHOCTAX MX IPOTEKaHUS, O XHUMHUYECKOM pPAaBHOBECHH, pacTBOpax H
JUCIEPCHBIX cucTeMax; (PaKTOJIOrMUeCKHe CBEJACHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUH U O€30MacHOM
UCTOJb30BAHUU BAXXKHEWIIMX HEOPraHWYECKHX BELIECTB B OBITY W TPaKTHYECKOW JIEATEIIbHOCTH
4esioBeKa, OOIIMX HAayUHBIX IPUHLUIAX XUMUYECKOTO IPOU3BOCTBA;

c(OPMHPOBAHHOCTh YMEHHIA: BBISBISATh XapaKTEPHbIC NPU3HAKU TOHATHH, YCTaHABIUBATh HX
B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHUS NPU ONMCAaHUM HEOPraHWYECKHUX BEIECTB U UX
IIPEBPALLCHU;

C(OPMHUPOBAHHOCTb YMEHUS HCIOJb30BATh XMMUYECKYIO CUMBOJHUKY JUIsI COCTAaBJICHHs (OpMyII
BELIECTB W YpPaBHEHMM XMMMUYECKHX peakuuii, cucremarnueckyro HomeHkinarypy (IUPAC) wu
TPUBHAJIBHBIC Ha3BaHUs OTACIIBHBIX BELICCTB;



c(OPMHUPOBAHHOCTh YMEHHS OIpPENENATh BAJCHTHOCTb M CTENEHb OKUCICHUS XUMHUYECKUX
JJIEMEHTOB B COEJUHEHMSIX, BHJl XUMHYECKOW CBs3UM (KOBaJeHTHAas, WOHHAs, MeTaJlJIn4ecKas,
BOZOPOJHAs ), TUIl KPUCTAJUIMUECKOM PEMIETKN KOHKPETHOT'O BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSCHITH 3aBUCUMOCTbH CBOWCTB BEILECTB OT BUAA XHMHUYECKOU
CBSI3M W THNA KPUCTAJUIMYECKOH pemETKH, OOMEHHBII M JIOHOPHO-aKLUENTOPHBIM MEXaHU3MbI
o0pa30oBaHMs KOBAJIEHTHOU CBSI3U;

c(OPMHPOBAHHOCTh YMEHHH: KJIACCH(PHULIMPOBATH: HEOPraHMYECKUE BEIIECTBA IO HMX COCTaBY,
XUMHUYECKHE PEeaKIUU MO0 Pa3IUYHbIM MIPU3HAKaM (YUCIIy U COCTaBY pearupyroliuX BEIIECTB, TEIUIOBOMY
3¢ deKTy peakuuu, U3MEHEHHUIO CTETICHEH OKUCICHHS AJIEMEHTOB, 00paTUMOCTH, YUAaCTHIO KaTalln3aTopa
U JpyTHE); CAMOCTOSTENIbHO BRIOUPATh OCHOBAHUS U KPUTEPUHU TSI KIacCU(PUKAIIMK U3yYaeMbIX BEIIECTB
U XMMHYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHUS PacKpbIBaTh CMBICI Mepuoaunueckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPUPOBATD €r0 CUCTEMATU3UPYIOUIYIO, OOBICHUTEIbHYIO U IPOTHOCTHYECKYIO (DYHKITNH;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DJJIEKTPOHHOE CTPOCHHE AaTOMOB M HOHOB
XUMUYECKHUX 3JIEMEHTOB IepBOro—4eTBEpPTOro nepuonos Ilepuomuueckoit cucremsl .M. Menneneesa,
WCIIOJNIb3Ysl MOHSTHS «IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHe MOAYPOBHW», «S-, p-, d-aTOMHBIE
opouTanm, «OCHOBHOE u BO30YXIEHHOE JSHEPIreTUYECKUE COCTOSIHUS aTomay;
00BSACHATH3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U X COCTMHEHUII 110 TIepruoiam
u rpynnaM Ilepuonnueckoit cucremst 1. M. MeHneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB
Ha OCHOBE CTPOCHHMSI UX JIEKTPOHHBIX 000JIOUEK;

c(OPMHPOBAHHOCTh YMEHH: XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, NOJATBEPKIATh CYLIECTBOBAHUE TE€HETHYECKOM CBSI3U  MEXIY
HEOPraHUYECKUMH BEUIECTBAMHU C IIOMOIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIIU;

c(OpPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CYLTHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIIHii
MOCPEJICTBOM COCTABJICHHSI AJIEKTPOHHOTO OanaHca 3THX peakiyii; peakuuii MOHHOTro oOMeHa MyTEM
COCTAaBJICHUSI MX IIOJHBIX M COKpPAIIEHHBIX MOHHBIX YPAaBHEHMH; peakUuil THUIPOJIN3a; PpEeaKuuil
KOMILIEKCO0Opa3oBaHus (Ha MpUMeEpe THAPOKCOKOMIUIEKCOB IIMHKA U alIFOMUHHS);

c(OpPMHUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH IMPOTEKAHMSI XUMHUYECKHX PEaKIuil
Y4€TOM MX HEPreTHYECKUX XAPAKTEPHUCTHK, XapaKTep MU3MEHEHHUS CKOPOCTH XMMHUYECKOM peakluu B
3aBUCHMOCTH OT Pa3IUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEUICHHs XUMUYECKOTO PaBHOBECHUS O]
BIIMSIHUEM BHEIIHUX Bo3naencTBuil (mpunnumn Jle larense);

c(OpPMUPOBAHHOCTh yMEHHSI XapaKTEepH30BaThb XHMHUYECKHE PEaKIuu, JeXKallhie B OCHOBE
MIPOMBIIIJIEHHOTO TOJYYEHHMsI CEpPHOM KHCIIOTBI, aMMHaKa, OOIIME HAay4dHble MPUHLUIBI XUMUYECKUX
MIPOU3BO/JICTB; 1I€IECO00PA3HOCTh MPUMEHEHHS HEOPTAaHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY
C TOYKH 3PEHUS COOTHOILIECHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTD BIIAJICHUS] CUCTEMON 3HAHWM O METOJaX HAy4YHOTO TIO3HAHUS SIBJICHUI
OpUpPOJBl — HAOIMIOACHUE, U3MEPEHHE, MOIETUPOBAHME, HKCHEPUMEHT (peajbHbIi M MBICICHHBIH),
HCIIONIB3YEMBIX B €CTECTBEHHBIX HAyKax, YMEHUs INPUMEHSATh ATH 3HAHUS IIPU SKCIEPUMEHTAIBHOM
UCCIICZIOBAaHUM BELIECTB M JUII OOBSCHEHMS XUMHUYECKUX SBICHHH, HMMEIOIIUX MECTO B TNPHUPOJE,
MIPAKTUYECKON JEATEIbHOCTH YEJIOBEKA U B IIOBCETHEBHOM JKU3HU;

c(OPMHPOBAHHOCTh YMEHHUS BBISABIATH B3aMMOCBS3b XHUMHMYECKMX 3HAHUH C TOHATHAMH H
MPE/ICTaBICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB Ui 0oJee OCO3HAaHHOTO MOHMMAHUSA
MaTEPHUAIBLHOTO €JUHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHUSI MPOBOAUTH PACUYETHI: C MCMOJIb30BAaHUEM IMOHATUH «MaccoBasi OIS
BEIIECTBA B PACTBOPE» U «MOJIIpHAsi KOHIEHTPAILUA»; MacChl BELIECTBA WM 00BbEMa rasza 1o u3BeCTHOMY
KOJIMYECTBY BEILlECTBA, Macce WM 00bEMY OIHOIO M3 yYaCTBYIOIIMX B PEaKIMH BEILIECTB; TEIIOBOTO
s¢dekTa peakMy; 3HAYEHUS BOJOPOIHOIO IOKAa3aTelis PacTBOPOB KUCIOT W IIENOYed C M3BECTHOM
CTENEHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMMYECTBa BEIIECTBA) MPOJIYKTa PEaKlUu, €CIU OJHO M3
HUCXOJHBIX BELIECTB JIaHO B BUJE PAacTBOpa C OMPEACIIEHHON MAacCOBOW JOJIEM pACTBOPEHHOIO BELIECTBA
WJTU TaHO B M30BITKE (MMEET MPUMECH ); OJIM BBIXOJa TIPOYKTA PEAKIIUU; 00hEMHBIX OTHOIIIEHUH Ta30B;

c(OPMHPOBAHHOCTh YMEHHMH: CaMOCTOSITEJIbHO IUIAHUPOBAaTh UM IMPOBOJUTH XMMHUYECKHNA
SKCIIEPUMEHT (IPOBENEHUE peakluid HOHHOrO OOMEHa, NOJTBEP)KIEHHE KAaueCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, OIPEACIICHUE CPEAbl pPacTBOPOB BEIIECTB C IOMOLIBIO HHIUKATOPOB,
W3y4YeHHE BIUSHUSA Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOM peakluu, peuieHue



IKCIIEPUMEHTANBHBIX 3a7a4 1o TemMam «Metamney U «Hemeramib») ¢ COOMIOACHHEM MPaBUII
Oe3omacHOTO OOpaleHus: ¢ BelecTBaMu W JabopaTopHbIM 00OpyaoBaHueM, (GopMyIHpOBaTH IEIb
WCCIICIOBAHUS, TMPEACTaBIATh B Pa3IUYHON (QopMe pe3ynbTaThl SKCICPUMEHTA, aHAIU3UPOBATH H
OLICHUBATBUX JOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHHI: COOMIOJaTh MpaBWIa TOJIB30BAHUS XUMUYECKOW TOCYAOH W
71a00paTOpHBIM 000pYyI0OBaHMEM, OOpaIleHHs] C BELIECTBAMH B COOTBETCTBMM C HHCTPYKLUHUSMHU IO
BBITIOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKHUX OMBITOB, SKOJIOTHYECKH 11€71ecO00pa3HOro MOBEACHUS B OBITY
U TPYAOBOU AEATENBHOCTHU B LIEJISIX COXPAHEHUSI CBOETO 3J0pPOBbs, OKPYXAIOLIEH NPUPOAHOU Cpelbl U
JOCTHKEHHSI €€ YCTOMYMBOTO PAa3BUTHS, OCO3HABATh OMACHOCTh TOKCHYECKOIO JICUCTBHUS Ha >KUBbBIC
OpraHU3Mbl ONPEIEIEHHBIX HEOPTraHUYECKUX BEIIECTB, MIOHMMas cMbicha nokazarens [1/1K;

c(OpPMUPOBAHHOCTh YMEHUI: OCYIIECTBISTH IICJICHATIPABICHHBIN MOMCK XUMHYECKON HHPOpMAITIH
B Pa3IMYHBIX UCTOYHMKAX (Hay4dHas U yuyeOHO-HayuyHas JUTepaTypa, CpeAcTBa MacCoBOM MHpopmaimu,
WNHuTepHeT W Apyrue), KPUTUYECKH aHAIM3MPOBATh XMMHUYECKYI0 WH(POpMAIUIo, TiepepadbaTeiBaTh €€ H
HCIIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON yueOHOIl 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

KoaunuecTBO 4acoB

Nen/m  HammeHoBaHMe pa3/iesioB U TeM NPOrPaMMBbI

Pa3znen 1.Teopernyeckue 0CHOBBI OPraHMYECKON XMMHUH

[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHUSI OPraHMYECKUX coequHeHui A. M.
byrtneposa

Hroro no pazneny

Pa3znea 2.YrieBoaopoanbl
[IpenenbHbIE YTIEBOAOPOIBI — AJKaHBI,

2.1
IIUKJIOAJIKAHBI
29 HenpenenbHble yrieBoJOPOIbI: AIKEHBI,
' aJIKaIUEHBbI, aJIKUHBI
23 ApomMaTuyecKkue yriieBoJopo/ibl (apeHbI)
24 [TpupoHbIe HCTOYHUKH YTIIEBOJOPOIOB U UX
' nepepaboTka
2.5 l"anoreHnpon3BOIHbBIE YTIIEBOJOPOAOB

Htoro no pazneny

Paznen 3.Kuciaopoacoaepskanue oprannieckie coeJuHEeHUs
3.1 Cruptsl. Oenon

KapOoHUIIbHBIE COCTMHEHHUS: ATbJICTUIBI 1
3.2 keToHbl. KapOboHoBbIe KucIoThl. CloKHBIE
a¢upsl. Kupbl

33 VYraeBoasl

Bcero

14

35

11

21

KoHnTtpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JaeKkTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/bHbIE PeCypChbl

Bbub6mmoreka [JOK
https://m.edsoo0.ru/d69d{650

bu6mmorexa [IOK
https://m.edso0.ru/d69df650
Bbu6mmoreka [JOK
https://m.edso0.ru/d69df650
bu6mmoreka [JOK
https://m.edso0.ru/d69df650
bu6mmoreka [JOK
https://m.edso00.ru/d69df650
bu6mmoreka [IOK
https://m.edsoo.ru/d69d{650

bu6mmoreka [{OK
https://m.edsoo0.ru/d69d{650

bu6mmoreka [{OK
https://m.edso0.ru/d69df650

bu6mmorexa [JOK
https://m.edso00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Hroro no pazneny

Pasnen 4.A30Tcoaep:kainiue OpraHnyecKue coeTuHeHn st

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku

Hroro no pazaeny

Paspnen S5.BbicokoMoOJIeKyISIpHBIE COCAUHEHUSA
5.1 BricokomoieKyIsipHbIE COEAMHEHUS
Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KUIIACC

HaumeHoBaHue pa3/ieioB U TeM
MPOrpamMmmbl

Ne i/

Pazgen 1.Teopernueckne 0OCHOBbI XUMHUM

Crtpoenue atroma. [lepnoanueckuii 3akoH 1
1.1 [Teproanueckasi cucTeMa XUMHUIECKUX
anemeHTOB /1. I. Menaeneena

1.2 Ctpoenue BemecTBa. MHOrooOpasue BelecTB

1.3 XHUMHYECKUE PEAKIIUN

Hroro o pasaeny

Paznen 2.Heoprannueckasi Xummusi

2.1 Hewmetaiel

2.2 MeTtanibl

41

12

12

102

KoanuyecTBO 4acoB

Bcero

11

19

39

31

23

KonTtpoibHble
padoThI

IIpakTH4eckue
padoThI

Bbu6mmoreka [JOK
https://m.edso0.ru/d69d{650

bu6mmoreka [JOK
https://m.edso00.ru/d69df650

DyekTpoHHbIe (IU(pPOBLIE)
o0pa3oBaTe/IbHBIC PeCypPChI

bu6mmorexa [JOK
https://m.edsoo.ru/2dd57124

bu6mmorexa [JOK
https://m.edsoo.ru/2dd57124

bu6mmoreka [IOK
https://m.edsoo.ru/2dd57124

bu6mmoreka [IOK
https://m.edsoo.ru/2dd57{24
bu6mmoreka [JOK
https://m.edsoo.ru/2dd5724



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Hroro no pazaeny 54

Pa3zgen 3.XuMus ¥ KU3Hb

bu6mmorexa [JOK

3.1 MeToapl MO3HAHUSA B XUMHUHU. XUMUS U KU3Hb 9 https:/m.cdsoo.rw/2dd5 724

Hroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8


https://m.edsoo.ru/2dd57f24

ITOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne

u/n Tema ypoka

[IpenmeT u 3HaYEHUE OPraHUYECKON
XUMUU, IPEICTABICHUE O
MHOT000pa3uu OPraHuYeCcKuX
COE€IUHEHUI

DJEeKTPOHHOE CTPOCHUE aToMa
yriaepoaa (0OCHOBHOE U BO30YKIEHHOE
COCTOsIHUS ). BaneHTHbIe BO3SMOXHOCTH
aToma yriepoja

XuMuyeckas CBI3b B OpTraHU4YCCKUX
COEIMHEHUSIX. MeXaHU3MBI
o0pa3oBaHMs KOBAJICHTHOU CBSI3H,
CIIOCOOBI pa3phiBa CBS3EH

Teopust cTpoeHuss OpraHMYECKuX
coenuHenuii A. M. bBytneposa

Buabl uzoMepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIE

3¢ (}HEeKTh B MOJIEKYJIaX OPraHUIECKUX
COCTMHEHUN

[IpencraBnenue o KIaccupUKAIIH U
6 CHUCTEMAaTHUYEeCKasi HOMEHKIAaTypa
(IUPAC) opraHnueckux BEIIeCTB

Knaccudukanms peakiuii B
OpPraHUYECKON XMMHUHU
CucreMarusanus U 0000IIeHHE 3HAHUI
110 TEME

AJIKaHBI: TOMOJIOTHYECKHIA PsijI, 00Ias
9 (dhopMyITa, HOMEHKJIATypa U H30MEpHs,
ANEKTPOHHOE U MPOCTPAHCTBEHHOE

KoaungecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTHyeckue
padoThI

Jara
HU3y4YeHHs

JJIeKTPOHHBbIE HU(PpOBHIE
o0pa3oBaTe/bHbIC PeCypChl

bubnuoreka [IOK
https://m.edso0.ru/3686e6f5

but6mmoreka [{JOK
https://m.edsoo.ru/Oce6fd4c

but6mmoreka [IOK
https://m.edsoo.ru/8d3915¢c8

but6mmoreka [JOK
https://m.edsoo.ru/9e595¢bh8

but6mmoreka [{JOK
https://m.edsoo.ru/b0e61661

bu6mmoreka [IOK
https://m.edsoo.ru/c212dd21

but6mmoreka [IOK
https://m.edsoo.ru/ba5706aa

but6mmoreka [JOK
https://m.edsoo.ru/87a37cab

bubnunorexa [JOK
https://m.edsoo.ru/25a14636



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636

10

11

12

13

14

15

16

17

18

19

CTPOCHHUE MOJICKYT

dusznyeckre 1 XUMHUYECKHE CBOMCTBA
aJIKaHOB

HaxoxeHue ankaHOB B IPUPOJE.
CriocoObl MoJTy4eHus: U IPUMEHEHUE
QJIKAaHOB

Huknoankansl: obmas Gopmyia,
HOMEHKJIATypa ¥ U30Mepus,
0COOEHHOCTH CTPOCHUS U XUMHUECKUX
CBOMCTB, CITIOCOOBI OJyUEHUS U
IpUMEHEHHE

Perrenue pacuéTHBIX 3a1a49 Ha
OTIpEICIICHUE MOJICKYJIIPHON (OPMYJITbI
OpPraHUYeCKOro BEIIECTBA 110 MAaCCOBBIM
J0JIIM aTOMOB 3JICMCHTOB, BXOAAIIIUX B
ero cocras. Cucremarusanus U
000011IeHNe 3HAaHUH IO TEME

AJIKEHBI: TOMOJIOTUYECKUH psAf, oO1Iast
(hopMyIia, HOMEHKIIATypa, JIEKTPOHHOE
U IPOCTPAaHCTBEHHOE CTPOEHUE
MouiekyJ. CTpyKTypHasi M LIUC-TPaHC-
H30MEpPHUsI ATIKEHOB

du3nyecKknue 1 XMMUYECKHE CBONCTBA
ankeHoB. [IpaBnno MapkoBHHKOBa

CriocoOsl MoJTy4eHus U IpUMEHEHUe
AJIKEHOB

[IpakTuyeckas padora Ne 1 o Teme
"[TonydeHne sTUIIEHA U U3yYEHHE €TO0
CBOMCTB"

Pemienune pacuéTHbIX 3aa4 Ha
OTIpeJIeIeHUE MOJIEKYJIIPHON (POPMYIIBI
OpPraHUYECKOro BEIEeCTBA

AnKagueHsl: CONPSKEHHBIE,
M30JIMPOBaHHbBIE, KyMYJIUPOBAHHBIE.

bubmuorexa [JOK
https://m.edsoo.ru/3137711c¢

but6mmoreka [IOK
https://m.edsoo.ru/259b0asb

bubnuoreka [JOK
https://m.edso0.ru/156730d2

but6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb

but6mmoreka [{JOK
https://m.edsoo.ru/273b0ale

bubnunoreka [IOK
https://m.eds00.ru/21069ccd
but6mmoreka [IOK
https://m.edso0.ru/665dc058

but6mmoreka [JOK
https://m.edsoo.ru/0941eed8

but6mmoreka [IOK
https://m.edsoo.ru/e9ea9921

but6mmoreka [JOK
https://m.edsoo0.ru/04298c0a



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20

21

22

23

24

25

26

27

28

29

30

31

32

OCOOCHHOCTH IIEKTPOHHOTO CTPOCHHS

XHWMHYECKUE CBOMCTBA CONPSIKEHHBIX
JUECHOB

Crioco0bI MOJIYUCHUA U TPUMCHCHUC
AJIKaIUCHOB

AJKWHBI: TOMOJIOTUYECKHUM Psifl, o01as
(hopMyIia, HOMEHKIIATypa, SIEKTPOHHOE
U IIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (pr3uvecKre CBONCTBA

XHUMHYECKUE CBOWCTBA AJIKUHOB

KauecTBeHHBIE peakliii HA TPOMHYIO
CBSI3b

CriocoOsl MoJTy4eHus U IpUMEHEHUe
AJIKWHOB

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOW pEeaKIIUU

CucreMatusanus 1 0000IIEHNE 3HAHUI
o TeEME

ApeHBI: TOMOJIOTHYECKUN Psifl, 00IIast
(dhopMyIta, HOMEHKIIATypa. DIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ O€H30J1a U TOIyOJa, UX
(hu3MvecKre CBONCTBA

XUMHUYECKUE CBOMCTBA apEHOB:
peaKInu 3aMeleHus

XUMHUYECKUE CBOWMCTBA apPEHOB:
pEaKIUK MPUCOCAUHEHUSI, OKUCIICHUE
rOMOJIOTOB OeH30J1a

OCoOEHHOCTH XUMHUYECKUX CBOICTB
CTHpOJIa

Pemenue pacu€THpix 3a/1a4 Ha
orpeeNieHue MOJIEKYIIPHON (HOpMYITbI
OpPraHNYeCcKOro BEIIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/e561253d

bubmorexa [JOK
https://m.edsoo.ru/1aa81660

bubnuoreka [IOK
https://m.edsoo.ru/68bb6ccdc

but6mmoreka [{OK
https://m.edso0.ru/23493a93
bubnuoreka [JOK
https://m.edsoo.ru/7b1c48da
but6mmoreka [JOK
https://m.edsoo.ru/a6f9alea
bubnuoreka [IOK
https://m.edsoo.ru/5db8e526
but6mmoreka [{JOK
https://m.edsoo.ru/5db8e¢526

bu6nunoreka [IOK
https://m.edso0.ru/a92a7094

but6mmoreka [JOK
https://m.edsoo.ru/a44alae4

bubnunorexa [JOK
https://m.edsoo.ru/a44alae4

bu6nunorexa [JOK
https://m.edsoo.ru/d5018a54

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2c¢



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c

33

34

35

36

37

38

39

40

41

42

43

44

45

CriocoOsl MoNTy4eHus U IpUMEHEHUe
apeHoB

I'eHeTHueckas cBsI3b MEXKIY
pa3IMYHBIMU KJIACCAMHU YTIJIEBOAOPOIOB

Pacuérhl o ypaBHEHUSIM XUMHUYECKHUX
peakuuii. CuctemaTu3amus u
00001IeHNE 3HAHUHA 10 TEME

[Ipupoansiii raz. [lomyTHeie HeDTAHBIE
rasbl

KaMeHHbIi1 yroyib 1 IpoayKThl €10
nepepaboTKu

Hedtb u ciocoOsI €€ nmepepaboTKH.
[TpumeHeHne TPOTyKTOB NepepadOTKU
HeTH

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMH KJIACCAMH YTIIEBOJIOPOIOB

l"anorenonpounsBogHbIE
YTJIIEBOIOPOAOB: AIEKTPOHHOE
CTPOCHHE; pEeaKLIUU 3aMEeLICHUS
rajoreHa

JlelicTBHe 1IeI04YeH HA
raJIOTEHITPOU3BO/IHBIC.
BzaumonelicTBre nUTranoreHaJkaHoOB C
MardueM U UHKOM

CucreMaru3zanus u 0000IIeHe 3HAHUI
1o pazueny "YrieBoaopoab”
KontponbHas paboTa mo Teme
"Yriesogopoas!”

[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHH psajl, oOmias hopmyna,
CTPOEHUE MOJIEKYJI, U30MEPUs,
HOMEHKJIaTypa, KIacCHu(pUKaIus,
¢du3nvecKkne CBONCTBA

XHMHYECKHE CBOMCTBA NpCACIbHBIX

but6mmoreka [JOK
https://m.edsoo.ru/6£717d09

bubmmorexa [JOK
https://m.edsoo.ru/d5018a54

bubnuoreka [JOK
https://m.edsoo.ru/53461a2c

but6mmoreka [{JOK
https://m.edsoo.ru/6£717d09

but6mmoreka [{OK
https://m.edsoo.ru/69b3398b

bubnuoreka [IOK
https://m.edso0.ru/219de78

bubnuoreka [JOK
https://m.edso0.ru/2119de78

bubnuoreka [IOK
https://m.edsoo0.ru/82b4d759

but6mmoreka [{JOK
https://m.edso00.ru/20e89122

bu6mmoreka [IOK
https://m.edso00.ru/20e89122

but6mmoreka [JOK
https://m.eds00.ru/95¢9¢298

but6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

bubnunoreka [IOK


https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

46

47

48

49

50

51

52

53

54

55

56

57

58
59

OAHOATOMHBIX CITMPTOB

CriocoObl MoJTy4eHus U IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB

[TpocTeie 3¢hupbl: HOMEHKIATYPA U
M30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
XMMHUYECKHX CBOMCTB

MHoroatoMHbIe CIIMPTHI:
OTUJICHTJIMKOJIb U TIIMLIEPHUH, UX
(I)I/I3I/I‘-ICCKI/IC 1 XUMHUYECKHE CBOMCTRBA

CriocoOsl MoJTy4eHus U IpUMEHEHUe
MHOT'0aTOMHBIX CITUPTOB

@DEeHOJI: CTPOCHUE MOJIEKYJIBI,
(dbuzmveckue cBoiicTBa. TOKCUYHOCTh
(denona

XuMudeckue cBoiicTBa (heHoa

CriocoObl 1oJTy4eHus U IpUMEHEHUe
(dheHona

[IpakTuyeckas pabora Ne 2. Pemienue
AKCTICPUMEHTAIIBHBIX 33]1a4 110 TEME
"Crouptsl U heHobr"
CucreMaruzanys 1 0000IeHNE 3HAHUI
o TeMe

AJNBJErUIbl U KETOHBL: SJIEKTPOHHOE
CTpoeHHEe KapOOHUILHOU IPYIIIBL;
TOMOJIOTHUYECKHE PSI/IbI, 001Iast
(dbopMyna, u3omMepus U HOMEHKIIaTypa
Anbaeruabl U KETOHBI: (PU3NYECKUE
CBOMCTBA; peaKIMy MPUCOETUHEHUS
Peaknuu okucieHus U KaueCTBEHHBIS
peaKIy aJIbJIETHI0B  KETOHOB
CriocoObl TTOTy4YeHUS aTbIETHIOB U
KETOHOB

OIHOOCHOBHBIE TIPEIETIbHBIE

https://m.edsoo.ru/26ee34fe
bubmuorexa [JOK

https://m.eds00.ru/484100000000000

but6mmoreka [IOK
https://m.edsoo.ru/c2¢788b2

bu6nmoreka [IOK
https://m.edsoo.ru/ee4d84aa

bu6nmoreka [IOK
https://m.edsoo.ru/d12e567d

bubnuoreka [IOK
https://m.edsoo0.ru/2ce72618

bubnuorexa [JOK
https://m.edsoo.ru/037cas5f9
bu6mmoreka [IOK
https://m.edsoo.ru/c77ddf4c

bu6nmoreka [IOK
https://m.edsoo.ru/fd0ced09

bu6nmoreka [IOK
https://m.edsoo.ru/1810cb9b

bubnmoreka [IOK
https://m.edsoo.ru/b139beaa

bubnmoreka [IOK
https://m.edsoo.ru/c887425¢

bu6nunorexa [JOK
https://m.edsoo.ru/a393baa9

but6mmoreka [JOK
https://m.edsoo.ru/520d1c51

bubnunoreka [IOK



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
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63
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65

66

67

68

69

70

KapOOHOBBIE KUCJIOTHI, 0COOCHHOCTH
CTPOCHUSA UX MOJICKYJI

N3omepus u HOMEHKIIaTypa
KapOOHOBBIX KUCJIOT, UX (PU3HUECKUC
CBOMCTBA

XHMHYECKHE CBOMCTBA MMPpEaCIIbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT

Oco0eHHOCTH CBOMCTB MypaBbHUHOMN
KHUCIOTHl. MHOr00Opa3ue kKapOOHOBBIX
KHCIIOT

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX
Y apOMaTH4eCKuX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBuTeny BhICIINX
KapOOHOBBIX KUCIIOT

[TonsaTue o Mpou3BOAHBIX KaPOOHOBBIX
KHUCJIOT

CriocoOsl MoJTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIOT

CroxHble 3(Upbl: TOMOJIOTHYECKUNA
psn, odmas hopmysia, u3oMepus u
HOMEHKJIaTypa

dusnuecKkue U XMMUYECKHEe CBOHCTBA
3¢upoB

Pemenne pac4€THbIX 3a1a4: 110
YPaBHEHHMIO XMMUUYECKON peaklnuy, Ha
OTIpeJIeIeHUE MOJIEKYJIIPHON (POPMYIIBI
OpPraHUYECKOTo BEILEeCTBA

[TpakTrueckas padota Ne 3. Pemenue
9KCIIEPUMEHTAJIBHBIX 33a4 110 TeEME
"Kap6onosbie kuciaotel. Cl10KHBIS
s¢ups"

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (TUAPOITH3)

https://m.edsoo.ru/fecOb113

but6mmoreka [IOK
https://m.edsoo.ru/700cc87b

bu6nunoreka [IOK
https://m.edsoo0.ru/40e6e0e9

bubmuorexa [JOK
https://m.edsoo.ru/bb31be71

bu6mmorexa [IOK
https://m.edsoo.ru/83a08773

bubnuorexa [JOK
https://m.edso00.ru/0d162d9d

bu6nmoreka [IOK
https://m.edsoo.ru/7¢065¢9d

bu6nmoreka [IOK
https://m.edsoo.ru/adfffe6d

bu6nunorexa [JOK
https://m.edsoo.ru/ad6b94b2

bubnmoreka [IOK
https://m.edsoo.ru/ad6b94b2

bu6mmoreka [IOK
https://m.eds00.ru/486671fb

bubmmoreka [IOK
https://m.edsoo.ru/al9¢5b98



https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
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75

76
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82

&3

Oco0eHHOCTH CBOWCTB JKHUPOB,
COACPpKAMUX OCTATKH HCTIPCACIIbHBIX
KUPHBIX KHCIIOT. JKUpBI B IprpoIe

Mpr1a Kak COJIM BBICIIHX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIIEE JICHCTBHE.
IlousTue o0 CUHTETHUECKUX MOOIIHUX
cpenctBax (CMC)

I'eneTnyeckas CBSI3b YIIEBOJOPOIOB U
KHCIIOPOACOICPIKAIINX OPTaHHYECKIX
BEIIECTB

Pacu€Tpl 0 ypaBHEHUSIM XUMHUYECKUX
peakuuii

Cucremarusanus 1 0000IIeHe 3HAHUH
10 TEME

OO0r11ast XapaKTepUCTHKA YTIIEBOIOB U
KJ1acCU(UKaIus yrieBo10B (MOHO-, IH-
1 TIOJTUCAXAPH/IBI)

Mounocaxapuzpl: pu3nuecKrue CBOcTBa
Y HaXOXJIEHUE B IPUPOJIE
[IpuMeHeHue rroKo3bl, €€ 3HAUCHUE B
YKU3HENICSITEIIbHOCTH OpraHu3Ma

Jlucaxapupl: caxapo3a, MajbTo3a 1
nakTo3a. HaxoxaeHue B mpupojie u
MPUMEHCHHE AUCaXapHI0B

[Tonucaxapuael: ctpoeHue
MaKkpOMOJIEKYJ, (pU3nuecKue u
XUMHNYCCKUC CBOfICTBa, MMPUMCHCHUC

[TousTue 00 HCKYCCTBCHHBIX BOJIOKHAX

Pemenue pacueTHBIX 33724 Ha
onpeJieJIeHUE J0TU BbIX0/Ia MPOYKTa
pPEeaKIMK OT TEOPETUYECKH BO3MOYKHOTO
Cucrematusanus 1 0000IIIeHNE 3HAHUIT
o pazzeny

bubmuorexa [JOK
https://m.edso00.ru/b0331922

bubmorexa [JOK
https://m.eds00.ru/3¢566565

bub6nmoreka [IOK
https://m.eds00.ru/56790c96

bubmnorexa [JOK
https://m.edsoo.ru/f8eaf2eb

bu6mmoreka [IOK
https://m.edsoo.ru/7a9693al

bu6nmoreka [IOK
https://m.edsoo.ru/b4bdda2d

bu6nunoreka [IOK
https://m.edsoo.ru/5e61122d

bu6mmoreka [IOK
https://m.edsoo.ru/eb0384e7

bubnunorexa [JOK
https://m.edso00.ru/72a04508

bu6mmoreka [IOK
https://m.eds00.ru/6216e766

but6mmoreka [JOK
https://m.edsoo.ru/7fde47ef

but6mmoreka [JOK
https://m.edsoo.ru/08d4364c



https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
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Kontponbhas paboTa mo Teme
"Kucnopoacoaepxaiiue opraHndeckue
coequHeHus"

AMUHBL: KTacCUpUKAIHS, CTPOCHUE
MOJIEKYJ, o0mas hopMyIa, U30Mepus,
HOMEHKJIaTypa U (pu3muecKue cBoicTBa
XUMUYeCKUe CBOMCTBA anu(paTHUECKUX
aMHHOB

AHWIVH: CTPOCHUE aHWIIVHA,
0COOEHHOCTH XUMHUYECKUX CBOUCTB
AHWINHA

CriocoObl MOJTyYCHUS ¥ IPUMEHEHHE
anudaTuuecKux aMHHOB

AMMHOKHUCIIOTHI: HOMEHKJIATypa U
nzomepusi, pu3nueckue CBOICTBa.
OtnenbHbIE IPEACTABUTEH Ol
AMUHOKHCIIOT

XUMUYEeCKUE CBOWCTBA aMUHOKHCIIOT,
UX OMOIIOTUYECKOE 3HAUCHUE
aMUHOKHCIIOT. CHHTE3 U TUAPOIIU3
MENTU]IOB

benku kak npupogHbIE OJUMEDHI;
CTPYKTYpHbI O€JIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

A3oTcoepKaIne reTepOoIUKINIECKIE
coenuHeHUs. HyKIIeMHOBBIE KUCIIOTHI:
COCTaB, CTPOEHHE U OMOJIOTHYECKas
poJib

[TpakTudeckas padora Ne 4. Pemenue
AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME

" A30TCo/IeprKale OPraHnYeCcKue
coequHeHus"

[TpakTrueckas padota Ne 5. Perenue

bubmuorexa [JOK
https://m.eds00.ru/42c6678e¢

bubnuoreka [JOK
https://m.edsoo.ru/efa7ebca

but6mmoreka [JOK
https://m.edsoo.ru/1bc5cf80

but6mmoreka [IOK
https://m.edsoo.ru/39cd21f{1

but6mmoreka [JOK
https://m.edsoo.ru/eal38763

but6mmoreka [JOK
https://m.edsoo.ru/d1773e80

bubnuoreka [IOK
https://m.edsoo.ru/77df705a

bu6nunoreka [IOK
https://m.eds00.1ru/429¢9899
but6mmoreka [IOK
https://m.edsoo0.ru/6237306d

bubmmoreka [IOK
https://m.edsoo.ru/521d1431

but6mmoreka [JOK
https://m.edsoo.ru/8e3c02d1

but6mmoreka [JOK


https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
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HKCIEPUMEHTAIBHBIX 33134 110 TEME
"PacriozHaBaHnEe OpraHUYECKUX
coequHeHun"

KonTponbhast padbota no teme
"A30TCcoaepKalliue OpraHnuecKue
coenqnHeHnsa"

OCHOBHBIE TTOHSITUS XUMHUHU
BBICOKOMOJICKYJISIPHBIX COC,Z[I/IHeHI/Iﬁ nu
MCTOABI UX CUHTE3a —II0JIMMEPHU3alIA
1 IIOJIMKOHACHCAIIUA

IInacTtmaccel. YTunusanusa u
nepepaboTKa MmiIacTuKa

DnacToMepbl: HaTypaJlbHbII
CHHTETHYeCKHe Kayuyku. Pesuna

Bosokna: HatypanbHble,
HCKYCCTBEHHBIE, CHHTETUYECKHE.
[TosnuMeps! cenalbHOTO Ha3HAUYCHUS

[IpakTrueckas padota Ne 6. Perenue
IKCIIEPUMEHTATBHBIX 3334 10 TEME
"Pacnio3naBanme miacTMacc ¥ BOJIOKOH"
O06001eHre u cucTeMaTU3aIus
M3YUYEHHOT'0 Marepuasa 1o Teme
"BricOKOMONEKYISIpHBIE COEAMHEHUS "

OBILEE KOJIMYECTBO YACOB 110
[NPOTPAMME

11 KJIACC

Ne
n/
n

2

Tema ypoka

Atom. CocTaB aTOMHBIX sIJIEp.
XUMHYECKUH dieMeHT. M130TOIIbI

CtpoeHue 3JIEKTPOHHBIX 000JI0YEK

102 3 7

KoanuyecTBO 4acos

K n Jlara
Beero OHTPOJIbHbIE L —
padoThI e padoThbl
1 01.09.2025
1 01.09.2025

https://m.edsoo.ru/bde3fdf6

bubnuoreka [JOK
https://m.edsoo.ru/ce561bc7

bubnuoreka [IOK
https://m.edsoo.ru/7aa63ebd

bu6nunoreka [IOK
https://m.edso0.ru/82242¢0f
bubnuoreka [JOK
https://m.edso00.ru/246103ec

but6mmoreka [{JOK
https://m.eds00.ru/5963a601

but6mmoreka [{JOK
https://m.edsoo.ru/3aebd77a

bubnuoreka [JOK
https://m.edsoo.ru/6a22ble8

DyieKTpOHHBbIE N (poBbHIE
o0pa3oBaTe/bHbIE pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/59cl12ee

bu6nmoreka [JOK



https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/59c112ee
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aTOMOB, KBaHTOBEIC YHCIIa
Knaccudukanus XuMHIECKHX 3JIEMEHTOB
(s-, p-, d-, f-31E€MEHTHI)

Pacnpenenenue 3J1eKTPOHOB MO ATOMHBIM
opOuTaIsimM

ONeKTpOHHBIE KOH(UTYpALIK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM
COCTOSTHUU

DJEeKTPOHHBIE KOH(PHUTYpaIIMA HOHOB.
DIEKTPOOTPULIATEIIEHOCTD

[lepuoanueckuii 3akon u [lepronnueckas
crucTeMa XMMHU4YecKux anemeHnToB [, U.
MenneneeBa, CBSI3b C COBPEMEHHOM
TEOPUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX
HMHU IIPOCTHIX U CJIOXKHBIX BCUICCTB IO
rpyIIaM 1 eproaam

CucreMarusanus 1 0000IIEeHAE 3HAHUI 110
TEME

Bunpr xumudeckoit cBsa3u. MexaHu3Mbl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMonekyspHble
B3aMMOJICHUCTBH

BaneHTHOCTD U BaJIEHTHBIE BO3MOXKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM
CTpOEHUEM

HpeI[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAaB U HOMCHKIJIATypa

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTAJIIMYECKHUX PELIETOK U CBOICTBA
BEIIIECTB

https://m.edsoo.ru/b4d9fffa
bu6mmoreka [IOK
https://m.edsoo0.ru/61294af9

bubmuoreka [JOK
https://m.edsoo.ru/f5750fe

Bbub6mmoreka [JOK
https://m.eds00.ru/8149e846

Bbub6mmoreka [JOK
https://m.edsoo.ru/a0764b24

Bbu6mmoreka [JOK
https://m.eds00.ru/16957c01

bu6mmoreka [JOK
https://m.edsoo.ru/f8468927

bu6mmoreka [IOK
https://m.edsoo.ru/8fad2942

bu6mmoreka [IOK
https://m.edsoo.ru/5a8072af

bu6mmoreka [JOK
https://m.edsoo.ru/3d2ca093

bu6mmoreka [JOK
https://m.edsoo.ru/8c66bl2a

bu6mmoreka [JOK
https://m.edsoo.ru/e167635b



https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
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[TonsTHE O TUCIIEPCHBIX CUCTEMAX.
[IpencraBneHue 0 KOJJIOUAHBIX pacTBOpax

HctunHble pacTBOPHI: HACBIIICHHBIE U
HEHACHIIICHHBIC, PACTBOPUMOCTb.
Kpucrannoruapats

CriocoObl BbIpaXKeHUsI KOHLIEHTPAILIUH
pacTBOpOB

Pemenue 3a1ay ¢ ucnosib30BaHuEM
MOHATUH ""MaccoBasi 10J1s1 pACTBOPEHHOTO

BeulecTna", "MossipHas KOHIIEHTpaius'"

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX BELIECTB

Cucremaruzanusa ¥ 0000IIeHHe 3HAHUN 110
TEME

KontponsHas pabota no temam
"Ctpoenue aroma. [lepronnueckuii 3aKoH
u [leproanueckas cucTeMa XUMUYECKUX
snemenToB 1. . Menneneena",
"Crpoenue BemiectBa. MHOrooOpasue
BelecTB"

Knaccudukanms XumMruaecKkux peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aK0H COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS YIHEPTUU TTPU
XUMUYECKHUX PEaKITUIX

TenoBbie 3¢ (HEKTH XUMUYECKUX
peakuuii. TepMOXUMHUYECKUE YpaBHEHUS
Brrancnenus mo ypaBHEHUSIM XUMHYECKUX
peaKkIuii 1 TePMOXUMHUYECKUM
YpaBHEHUSM

CKOpOCTh XMMHUUYECKOHN peakinu, e
3aBUCUMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
Karanus u katanuzatopbl

I'omorenHsIe T'CTCPOTCHHBIC PCAKIIUKU

bu6mmorekxa [JOK
https://m.edsoo.ru/da2¢70e4

bu6mmoreka [{OK
https://m.edsoo.ru/e9ccdd8d

bu6mmoreka [JOK
https://m.edsoo.ru/328e653a

Bbu6mmoreka [JOK
https://m.edsoo.ru/785e0ab4

Bbu6moreka [JOK
https://m.edsoo.ru/bf9e108d

bu6mmoreka [JOK
https://m.edsoo.ru/8d2cbal3a

Bbu6mmorexa [JOK
https://m.edsoo.ru/70a60aa4

bu6mmoreka [JOK
https://m.edsoo.ru/6335¢cdd2

bu6mmoreka [JOK
https://m.edsoo.ru/d1db86da

bu6mmoreka [{OK
https://m.edsoo.ru/87b13954

bu6mmoreka [JOK
https://m.edsoo.ru/d1db86da

bu6mmoreka [JOK


https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/d1db86da
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[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3nu4yHbIX PaKkTOpOB HA
CKOPOCTh XUMUYECKOM peakuun"

OO6patuMbie 1 HEOOpaTUMBIEC PEAKIINH.
XUMHUYECKOE PABHOBECUE

[IpakTuyeckas padota Ne 2 o reme
"BnusiHue pa3nn4yHbIX PaKTOpOB Ha
MOJIOKEHUE XMMUYECKOTO paBHOBeCHUs"
DIIEKTPONUTHYECKAs JUCCOLIMALIMS.
CurnbHBIC U CIIA0BIC AIEKTPOIIUTHIL.
Crenensp nuccounanuu

HNonnoe npoussenenue Bojabl. Cpena
BOJIHBIX pacTBOPOB. Bo1opoiHbIN
nokasatenb (pH) pactBopa
I'maponus cosneit. Peakiuu, nmpotekaronye
B PacTBOPAX AJIEKTPOIUTOB
[IpakTuyeckas padora Ne 3 o reme
"XHUMHUECKUE PEAKIIUU B PACTBOPAX
3J€KTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuun. BaxkHeume oKucIuTenu u
BOCCTAaHOBUTEIHN

MeTo/ 31eKTPOHHOTO (3JEKTOHHO-
MOHHOT0) OajaHca

DNEKTPOIN3 paCTBOPOB U PaCILIaBOB
BEILIECTB

Pemenne 3a1a4 pa3IMYHbIX TUIIOB

Pemenne 3a/1av Pas3JIM4HbIX TUIIOB

CucreMaruzamys 1 0000IeHe 3HAHNI 110
TeMme "XuMHUeCKUe peakiun"

KonTponbHas paboTta o teme

https://m.edso0.ru/87b13954

Bbu6mmoreka [JOK
https://m.edsoo.ru/1facaldl

bu6mmoreka [IOK
https://m.eds00.ru/3095219b

bu6mmoreka [JOK
https://m.edsoo.ru/3bf34el7

bu6mmoreka [IOK
https://m.edsoo.ru/5f766bdf

bu6mmoreka [IOK
https://m.edsoo.ru/3966¢a89

bu6mmoreka [JOK
https://m.edsoo.ru/09d5a9bd

bu6mmoreka [JOK
https://m.edsoo.ru/2e3daeb0

bu6mmoreka [JOK
https://m.eds00.ru/56226060

bu6mmoreka [JOK
https://m.edsoo.ru/tb691387

bu6mmoreka [IOK
https://m.eds00.ru/93{b97d2

bu6mmoreka [JOK
https://m.edsoo.ru/5a859d16

bu6mmoreka [JOK
https://m.edsoo.ru/5afa265d

bu6mmoreka [JOK
https://m.edsoo.ru/c161eb85

bu6nmoreka [JOK



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
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"Xumuueckue peakuu"

Ilonoxennue HEMETAJIIOB B
[Iepuoanueckoil cucteMe XUMHUECKUX
aniemenToB J. . Menneneesa u
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
dusznyeckne CBOMCTBA HEMETAIIOB

AJUTOTpONIUS HEMETAIUIOB (Ha MpUMeEpe
KHCIIOPOJia, Cepbl, hocdopa U yriepoia)
Bonopon: nonydenue, puzndeckue u
XMMHYECKHE CBOMCTBA. ['uIpubl

l"amoreHsl: HAXOXKIEHUE B IPUPOJIE,
CIOCOOBI MOJTyYeHHMsI, PU3UUECKHUE U
XMMHYECKHE CBOMCTBA

l'anorenoBonopoasl. Baxuerimue
KHUCJIOPOJICO/IEPKAIIUE COSTMHEHMUS
rajJloTeHOB

JlaGopaTopHbie U TPOMBIIICHHbIE
CIOCOOBI OJTyYEHUS TaJOTCHOB.

HpI/IMeHeHI/Ie TaJIOTE€HOB U X COSIMHECHUMN

[IpakTuyeckas padora Ne 4. Pemenue
JKCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe
"I"a;morensr”

Kucnopoa: nabopatopusie u
TPOMBIIIJICHHBIE CIIOCOOBI TTOTyYSHHS,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA.
O3on. [Ipumenenne KuciIopoaa U 030Ha

OKCI/IIILI " NCPOKCHUIBL

Pemenne 3a1a4 pas3INYHbIX TUIIOB

Cepa: HaXOXKJIEHUE B MPUPOJIE, CITOCOOBI
MoJTy4eHus1, GU3NIECKHE U XUMHUYECKUE
CBOWCTBA

CepoBoaopo1, CyIabhuabl

https://m.edsoo.ru/a8a0a930

bu6mmoreka [{OK
https://m.edsoo.ru/8ca2dcad

bu6mmoreka [IOK
https://m.edsoo.ru/ef92c¢91¢c

bu6mmoreka [JOK
https://m.edsoo.ru/0aa8f613

bu6mmoreka [JOK
https://m.edsoo.ru/4e223795

bu6mmoreka [JOK
https://m.edsoo0.ru/6b3255¢6

bu6mmoreka [JOK
https://m.edsoo.ru/6971aca4

bu6mmorexa [JOK
https://m.edsoo.ru/8b26fecd

bu6mmorekxa [JOK
https://m.edsoo.ru/c8abc36a

bub6mmoreka [{OK
https://m.edsoo.ru/5¢8816a0

bu6mmoreka [JOK
https://m.edsoo.ru/2b6d8b4b

bu6mmoreka [JOK
https://m.edsoo.ru/46afael6

bu6nmoreka [JOK


https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
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Kucnopoacoaepxaiiue cOeJUHEHHS! CEPBI.
Oco0eHHOCTH CBOICTB CEpHOI KHCIOTHI

[IpakTuyeckas padora Ne 5. Pemenue
SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe "Cepa
u e€ coeuHeHus"

A30T: HaX0XJIEHHE B IPUPOJE, CIIOCOOBI
HOJTyYeHUsl, PU3NYECKUE U XUMUUECKHE
CBOWCTBAa. AMMUAK, HUTPUIBI

Kucnopoacoaeprxaiiue COeTMHEHUS a30Ta.
OCO0EHHOCTH CBOMCTB a30THOM KHUCIOTHI

[IpumeneHne a30Ta U €ro COCAMHEHUI.
A3oTHBIE yn0OpeHus

®ocdop: HaxoKIEHUE B IPUPOJIE,
CHOCcOOBI MOTy4YeHHS, PUIUIECKUE U
XUMUYecKne cBoricTBa. Dochuibl u
dochun

Oxkcunsl hocdopa, pochopcoaepxarine
kucaoTbl. Conu pochopHON KUCTOTHI
[Ipumenenue pocdopa u ero coeAMHEHUH.
®dochopHbIe yI00peHHS

[Tpaktuueckas padota Ne 6. Pemenne
HKCTIEPUMEHTANIbHBIX 3a/1a4 110 Teme "A30T
u ¢ochop u ux coenuHeHHs "

VYrnepoa: HaxokJIeHUE B IPUPOJIE,
QIJIOTPONHBIE MOAU(DUKAUY; PU3HUECKUE
U XUMUYECKUE CBOWCTBA, MPUMEHEHUE
Oxkcua yriepoaa(Il), okeun yranepona(IV),
yroJIbHast KUCJIOTA U €€ COJIU

Pemenne 3a/1av Pas3JIM4HbIX TUIIOB

Kpemunii: Haxo1eHue B IPUPOJE,
CrocoObI ONMy4YeHusl, PUINIECKUE U
XHMHYECKHE CBOMCTBA

https://m.eds00.ru/7¢875999

bu6mmoreka [IOK
https://m.edsoo.ru/8cfa2548

bu6mmorexa [{OK
https://m.edsoo.ru/0atb05e4

bu6mmoreka [JOK
https://m.edsoo.ru/badd2255

bu6mmorexa [JOK
https://m.edsoo.ru/e2965afe
Bbu6mmoreka [JOK
https://m.edso00.ru/129f5059

Bbu6mmoreka [JOK
https://m.edsoo.ru/9a6b43ec

bu6mmoreka [JOK
https://m.edsoo.ru/c7a2d429
bu6mmoreka [IOK
https://m.edsoo.ru/a218070a

bu6mmoreka [{OK
https://m.edsoo.ru/8175ac3f

bu6mmoreka [JOK
https://m.edsoo.ru/1eb1919e

bu6mmoreka [JOK
https://m.edsoo.ru/dba58adf

bu6mmoreka [JOK
https://m.eds00.ru/6029b609

bu6mmoreka [IOK
https://m.edsoo.ru/143558ab



https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
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72
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74
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76

77

Oxkcua kpemaus(IV), kpemaneBas
KHCJI0Ta, CUIINKAThI

[IprMmeHeHre KpeEMHHUS M €r0 COSTUHEHUH.
CTGKJIO, €Tro MOJIY4YCHHUC, BUJbI CTCKIIA

Pemenne 3a/1av Pas3JIMIHbIX TUIIOB

CucreMarusanus 1 0000IIEeHNE 3HAHUI 110
teme "Hemeraminr"

KoHTposnbHas paboTta 1mo teme
"Hemeramnsr"

AHanu3 pe3yabTaToB KOHTPOJIBHON
pabOThI, KOPPEKIIHS OLMTHOOK

[Tonoxxenue metaiuioB B Ilepuoanyeckoii
CHUCTEME XMMHYECKHX DJIEMEHTOB.
OcoOEHHOCTH CTPOCHUS JICKTPOHHBIX
000JI04YCK aTOMOB METAJLJIOB

OO6mue ¢puznyeckrue CBOMCTBa METaIOB.
HpI/IMeHeHl/Ie METaAJIJIOB B 6I)ITy U TCXHHUKE

Cnnasel MetaioB. Koppo3ust MeranioB

Pemenne 3a1a4 pas3INYHbIX TUIIOB

DNEKTPOXUMHUYECKUH Psiji HAllpsLDKEHUH
MeTauioB. O01ue crnocoOb! MOTy4YeHUs
METAJIJIOB

OO6mas xapakrepucTruka MeTaiuioB [A-
rpynisl [lepruoanueckoi cucteMbl
XMMHYECKHX 3JIeEMEHTOB. HaTpuii u kanuii:
nojiyuyeHue, GU3n4ecKue 1 XuMHIECKHe
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB
U UX COCTUHEHUN

OO6mas xapakrepuctruka metauioB [1A-
rpynnsl [leproandeckoit cucTeMbl

bu6mmorekxa [JOK
https://m.edsoo0.ru/3170e7b1

bubmuoreka [JOK

https://m.edsoo.ru/393cdacOhttps://

m.edsoo.ru/5823cetb

bu6mmoreka [JOK
https://m.edsoo.ru/b624£801
bu6mmoreka [IOK
https://m.edsoo.ru/6e864db5
bu6mmorexa [JOK
https://m.edsoo.ru/d0484c¢76
Bbu6mmoreka [JOK
https://m.edso00.ru/2b7¢9510

Bbu6mmoreka [JOK
https://m.edsoo.ru/c74bfae9

bu6mmoreka [JOK
https://m.eds00.ru/0e79b266
bu6mmoreka [IOK
https://m.edsoo.ru/42b872e3
bu6mmoreka [JOK
https://m.edsoo.ru/e3de37b6

bu6mmoreka [JOK
https://m.edsoo.ru/94eb377a

bu6mmoreka [IOK
https://m.edsoo.ru/e12c¢c26b3

bu6mmoreka [JOK
https://m.edsoo.ru/7c3e49c0



https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
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86

87

88

XHMHYECKHX 3JIEMESHTOB. Marauii u

KaJbIUil: mony4deHue, Gusndeckue u
XUMUYECKHE CBOWCTBA, MPUMCHECHHE
HpOCTBIX BCIICCTB U UX COC,Z[HHGHI/IP'I

JKEcTKkOoCTh BOIBI U CIIOCOOEI €8
YCTpaHECHUS

AIOMUHUN: TIONy4YeHue, pusndeckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE

AmporepHble cBOICTBa OKCHIA U
TUIPOKCHUIA aTFOMUHUS,
TUIPOKCOKOMILIIEKCHI AIFOMUHUS, UX
IpUMEHEHUE

Pemenue 3amau Pa3JINYHbIX TUIIOB

[Tpaktuueckas padota Ne 7. Pemenue
AKCIEPUMEHTAJIbHBIX 3aa4 110 TEME
"MeTauibl TJIaBHBIX noarpynmn"
OO61as xapakTepucTHKa METaJIOB
no6ouHbIx noarpymni (b-rpymm)
[Teproauueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB

dusznyuecKrue U XMMHUYECKHE CBOICTBA

XpomMma U €10 COG}II/IHGHHf/i, HUX IPUMCHCHUC

Baxueiire coeqMHEHNs] MapraHIa.

HCpMaHF aHaT KaJiu:A, €ro OKUCJIUTCIIbHBIC

CBOMCTBA
duznueckre 1 XUMUYECKHE CBOIICTBA

KCJIC3a U €TI0 CO@HHHCHHﬁ. HOJ’Iy‘IeHI/IC u

IMPUMCHCHHUEC CITIJIABOB KCJIC3a

duznueckre 1 XUMUYECKHE CBOIICTBA
MEII1 U €€ COeTMHEHU, UX TPUMEHEHHUE

dusznyeckre ¥ XUMHUUECKHE CBONCTBA

IOUHKa U €ro COG,Z[I/IHCHI/II;'I, HUX IPUMCHCHHUC.

FI/I,HPOKCOKOMHJ'ICKCBI OWMHKa

bubmuoreka [JOK
https://m.edsoo.ru/c74bfae9
bu6mmoreka [IOK
https://m.edsoo0.ru/0e79b266

bu6mmoreka [IOK
https://m.edsoo.ru/5d12d318

Bbub6mmoreka [JOK
https://m.edsoo.ru/5d12d318

bu6mmoreka [IOK
https://m.edsoo.ru/27a4af43

bu6mmoreka [JOK
https://m.edsoo0.ru/610d7431

bu6mmnoreka [JOK
https://m.eds00.ru/9911bef3

bu6mmoreka [{OK
https://m.eds00.ru/039d69¢8

bu6mmoreka [JOK
https://m.edsoo.ru/1b7{8741

bu6mmoreka [IOK
https://m.edsoo.ru/2bc0f954

bu6mmoreka [JOK
https://m.edsoo.ru/b1f2beal
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https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
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[Tpaktuueckas padota Ne 8. Pemenne
SKCICPUMCHTAJILHBIX 3a/la4 IO TCMC
"MeTtasipl TOOOYHBIX TTOATPYTIT"

Pemienne 3ala4 pPa3/INYHbIX TUIIOB

O000111eHHE U CUCTEMATU3 AL
U3yYEHHOI'0 MaTepuaja 1o TemMe
"Mertaier"

KoHnTtponbHas paborta o teme "MeTtayibr"

AHanu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHS OLMTHOOK

Posp xuMun B o0ecrieueHHun YCTOI\/'I‘II/IBOFO
Pa3sBUTHA YCIIOBCUCCTBA. IlonsTue o
HAayY4YHBIX M€TOAaX MCCICA0BaHMs BEIICCTB

Hay4Hble MpUHITUIIEI OpraHU3aluN
XUMHUYECKOT0 MPOU3BO/ICTBA.
[TpombIIEHHBIE CITOCOOBI TTOTYYCHUS
BaXKHCHIIINX BEIICCTB

XUMHUECKOE 3arpsA3HEHUE OKPYIKaOIIEH
CpeIbl ¥ €0 TOCIICICTBHS

XWUMHS U 300POBbE YEIOBEKA.
JlekapcTBeHHBIE Cpe/ICTBA

Xumusa nuiy. Poibs XUMHH B
o0ecrieueHNH MUIEBOI 0€30MacHOCTH
KocMmernueckue u nmapdromepHbie
cpenctBa. beitoBast xumus

XuMUs B CTPOUTENBCTBE. BaxkHeime
CTPOUTENBHBIE U KOHCTPYKIITMOHHBIE
MaTepHabl

XuMUs B CEITIbCKOM XO3SICTBE.
Oprannueckue U1 MUHEPAJIbHbIE
yaoOpeHust

CucreMaruzamys 1 0000IeHe 3HAHNI 110

bu6mmoreka [IOK
https://m.edsoo.ru/abe352ea

bu6mmoreka [IOK
https://m.edsoo.ru/a8b83d83

bu6mmorexa [JOK
https://m.edsoo.ru/e91{e975

bu6mmoreka [JOK
https://m.edsoo.ru/83f63¢a3
Bbu6moreka [JOK
https://m.edsoo.ru/9ebff2fd

bu6mmoreka [IOK
https://m.edsoo.ru/080fe1{0

Bbu6mmorexa [JOK
https://m.edsoo.ru/2e45a44f

bu6mmoreka [JOK
https://m.edso0.ru/9f11bf51
bu6mmoreka [IOK
https://m.edsoo.ru/a6552721
bu6mmoreka [JOK
https://m.edsoo.ru/1f7b5bd2
bu6mmoreka [IOK
https://m.edsoo.ru/da42d5a9

bu6mmorexa [IOK
https://m.edsoo.ru/61e69003
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https://m.edsoo.ru/2e45a44f
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https://m.edsoo.ru/a6552721
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https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003

TEME

OBIIEE KOJIMYECTBO YACOB 110

I[TPOTPAMME 102



ITPOBEPAEMBIE HA EI'S 110 XUMHWHN TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOH OBPA3OBATEJIbBHOH ITPOI'PAMMBI CPEJJHEI'O OBIIET'O

OBPA30OBAHUA

Kon
NpoBePsSIEeMOro
TpeOOBaHMS

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

3.1

3.2

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJibTaTaM OCBOCHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0mero oopa3oBaHus

Brnanenue cuctemMoil XMMUYECKUX 3HAHHUM, KOTOpasi BKIKOYAET:

OCHOBOIIOJIATal0IIME MOHITHUS (XUMUYECKHM 3JIEMEHT, aTOM, U30TOIbI, JIEKTPOHHAS
o0ojouka aroma, S§-, p-, d-dIEKTPOHHBIE OpPOUTAIM aTOMOB, OCHOBHOE H
BO30YKIEHHOE COCTOSIHUE aToMma, WOH, MOJIEKYJIa, BaJICHTHOCTb,
IIEKTPOOTPHULIATENIBHOCTD, CTEIIEHb OKUCIIEHMS, XUMUYECKas CBS3b (G- M T-CBSA3b,
KpaTHbIE CBSI3U), TMOpUIN3alUsl aTOMHBIX OpOMTasel, KpucTauinyecKkas pemérka,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00BEM, MOJSpHAs KOHIEHTPALUs, PacTBOPHI
(MCTHHHBIE, IUCHEPCHBIE CHUCTEMbI), KPHUCTAJUIOTMIPAThl, YTIJIEPOJHBIN CKeJeT,
(GyHKUMOHATIbHASA TPy, PaguKal, W30Mephl, CTPYKTypHas (opMmyina, u3oMepus
(cTpykTypHas, reomerpuueckas (IUC-, TPAHCU30OMEpPHsI), TOMOJOTHYECCKUU P,
TOMOJIOTH,  YIJIEBOJOPOABI, KUCIOPOA- M  a30TCOAEpXKAILUE COEIUHEHUS,
OMOJIOrMYECKH aKTHUBHBIE BELIECTBA (YIJIEBO/IbI, )KUPbI, OEJIKK), MOHOMED, IOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS, KPEKUHI, PU(POPMMUHT,
TUNBl  XUMHUYECKHX peakuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, JK30- H
HHJIOTEPMHUYECKHE, PEaKLIMd HOHHOTO 0OMEHa, TOMO- U IeTepOreHHble, 00paTHUMbIe
U HeoOpaTUMBbIE), PacTBOpP, O3JIEKTPOIMUTHI, HEIJIEKTPOIMUTHI, SIEKTPOIUTHUECKAS
JUCCOLMalus, CTENEHb AMCCOLUAINM, OKUCIIUTEIb, BOCCTAHOBUTENb, JJIEKTPOJIN3,
CKOPOCTh XUMHUYECKOM peakiiuu, XUMUYECKOE PaBHOBECHE)

TEOPUU U 3aKOHBI (T€OpUss XMMHMUYECKOTO CTPOECHUS OpraHMYecKHUX BemecTB A.M.
BytnepoBa, Teopusi 3MEKTPOIMTHYECKON auccouuanuu, llepuoanueckuii 3akoH
J.W1. MenneneeBa, 3aKOH COXpaHEHHUSI MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM
A3bIK XMMHUH, MHUPOBO33PEHUYECKHE 3HAHMs, JIeXKallue B OCHOBE ITOHMMaHUS
MNPUYIUHHOCTHU U CUCTECMHOCTU XUMHUYCCKUX ﬂBHGHHfI, COBPCMCHHBIC ITPCACTABICHUA
0 CTPOEHMH BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HaIMOJIEKYJIIPHOM YPOBHSX

NpeaACTaBJICHHUA O MCXaHHU3MAX XHMHUYCCKUX peaKHHﬁ, TCPMOAUHAMHUYCCKUX U
KMHCTHYCCKHUX 3aKOHOMEPHOCTAX HX IMPOTCKaHHA, O XUMHYCCKOM pPABHOBCCHUU,
JAUCIICPCHBIX CUCTCMAX

(aKTOJIOTUYECKHE CBEACHHUS O CBOWCTBAaX, COCTAaBE, TMOJYYCHHH M O€301acHOM
MCTIOJIb30BaHUN BAKHEHUIIINX HEOPTaHUYECKHX U OPTaHUYECKUX BEIECTB B OBITY U
MPaKTUYECKON JeATETLHOCTH YeTIOBEKA

o0Ouie Hay4yHble NPUHLUIIBI XUMHUYECKOTOo IPOU3BOJACTBA (Ha mpumepe
MIPOM3BOCTBA CEPHOM KMCIIOThI, aMMHaKa, METaHOJIa, TepepabOTKH He(PTH)
CdhopMHPOBaHHOCTh YMEHUH BBISBIISTD:

XapaKTepHble TPH3HAKA UM B3aUMOCBS3b HW3YYCHHBIX IOHSATHH, MPUMEHSTH
COOTBGTCTBYIOHII/IG IIOHATHUA HpI/I OIIMCAaHUH CTpOCHI/ISI nu CBOI\/JICTB HeOpFaHI/I‘IeCKI/IX nu
OpPTaHMYECKHX BEIIECTB U X MPEBPALCHHUH

B3aUMOCBSI3b XHMHUYECKHX 3HAHWH C TOHATHSAMU W TPEICTABICHHUSIMHU JPYTUX
npeaIMeToB i 0Oojiee OCO3HAHHOTO TIOHMMAHUS M OOBSCHEHUS CYIIHOCTH
MaTEPHUAIBLHOIO SIUHCTBA MHUpa

ChopMUPOBAHHOCTH YMECHHSI HCITOJIH30BATh:

HAaUMCHOBAHHS XUMHUYECKHX COCTUHEHUN MEXIYHAPOIHOTO COI03a TEOPETUUCCKOM
58 HpHKHaﬂHOﬁ XUMHUU U TpI/IBI/IaJIBHbIC Ha3BaHHUA BCIUICCTB, OTHOCAIIHUXCA K
W3YYCHHBIM KJIacCaM OPTaHMYECKHUX M HEOPTaHUYECKHX COCTUHCHHM

XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBJIeHUS (OPMYJ HEOPTraHWYECKHX BEIICCTB,
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAUIEHHBIX M CKEJIETHBIX)



4.1

4.2

4.3

7.1

7.2

7.3

8.1

8.2

10

10.1

10.2
10.3
10.4
10.5

11

dbopMyI1 OpraHMYECKUX BEILIECTB
CdopMupoBaHHOCTH YMECHHSI KJIACCU(DUIIUPOBATD:

HCOPraHM4YCCKUC BCHICCTBA, CaMOCTOATCIILHO BI)I6I/IpaTI) OCHOBAHHMA U KPUTCPHUU IJIA
K.]'IaCCI/I(l)I/IKaI_II/II/I HN3Y4aCMbIX XUMHWUYCCKUX 00BEKTOB

OpPraHNvCCKHUC BCIIECTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHA U KPpUTCpHUU IJIA
KJ'IaCCI/ICpI/IKaHI/II/I HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

[0 pa3lIWYHbIM IPU3HAKAM (YHMCIy U COCTaBy pEArdpyrolUX BELIECTB, TEIUIOBOMY
3pdeKTy peakiuu, H3MEHEHHIO CTCNCHEH OKHCICHHS JJIEMEHTOB, OOpaTUMOCTH
peaxIum, y4acTUIO KaTajn3aTropa)

ChopMUpOBaHHOCTE YMEHHS XapaKTePU30BaTh JEKTPOHHOE CTPOSHUE aTOMOB (B
OCHOBHOM M BO30Y>XKJIEHHOM COCTOSHMHM) U HOHOB XMMHUYECKHX 3JieMeHToB 1 — 4
nepuonoB Ilepuommueckoit cucrembl .M. MenngeneeBa W HMX BAJICHTHBIE
BO3MOXXHOCTH, HCIONB3Yysl TOHATUSA S-, p-, d-DIEKTPOHHBbIE  opOuTa,
SHEPreTUYECKUE YPOBHU

ChopMHUpOBaHHOCTE yMEHHS OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH COeIMHEHUH 10 EPUOAaM U Ipymrnam

ChopMHUpPOBAaHHOCT, YMEHHUS COCTaBIATH YPABHCHHMSI XHUMHYECKHUX PEAKIUNA H
PacKpbIBaTh UX CYLIHOCTb:

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEAaKIUi  MOCPEACTBOM  COCTABIICHHS
AJIEKTPOHHOIO OajlaHCca 3TUX peakuuit

YpaBHEHUs PEaKUUid pa3IUUHBIX THUIIOB; IOJHBIE W COKpPAIIEHHbIE YPABHEHHS
peaxkiuii HOHHOro 0OMEHa, YUUTHIBAs YCIOBUS, IPU KOTOPHIX 3TU PEaKUUU UIYT JI0
KOHIIA

peakiuii  TUApOIWM3a, peaknuuid  KOMIUIEKCooOpazoBaHus  (Ha  mpumepe
TUIPOKCOKOMITJIEKCOB IIMHKA M aTFOMUHUSA)

CdopMUpoBaHHOCTH YMEHHUSI TOATBEPKAATD:

Ha KOHKPETHBIX NpHMEpax XapaKTep 3aBUCHMOCTH PEaKIMOHHON CIOCOOHOCTH
OpPraHMYECKUX COEAMHEHHUH OT KPAaTHOCTH W THUIA KOBAJIEHTHON CBS3U (G- U T-
CBS3M), B3aMMHOI'O BJIMSIHUS aTOMOB U IpyII aTOMOB B MOJIEKYJaX, a TakXke OT
0COOEHHOCTEH peann3aly pa3InYHbIX MEXaHU3MOB IPOTEKAHUS peaKLuit

XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILECTB COOTBETCTBYIOLIUMU
SKCHEPUMEHTAMU U 3aIACAMH YPAaBHEHUM XMMHUYECKUX PEAKIIUN

ChopMHpPOBAHHOCT, YMEHHSI XapaKTepU30BaTh COCTaB M BaKHEWINNE CBOWCTBA
BEILIECTB, MPUHAICKAIIMX K OINPEACIEHHBIM KjlaccaM M TIpynnaM COEAUHEHHM
(TIpocThIE€ BEMIECTBA, OKCHJIBI, THAPOKCHUIBI, COJIH; YTJIEBOIOPOIBI, IPOCTHIE dPUPHI,
CIUPTHI, (EHOJBI, ANbJIETHIbI, KETOHBI, KApOOHOBBIE KHUCIOTHI, CIOXKHBIE d(PUPHI,
JKUPBI, YTIEBObI, AMUHBI, aMUHOKHUCIIOTHI, OCITTKH )

ChopMupoBaHHOCTH YMEHUS MPOBOIUTH PACUETHI MO XUMHYECKHUM (opMyIaM H
YPaBHEHMSIM XMMUYECKHUX peaKIil ¢ UCTI0Ib30BaHUEM (PU3NYECKUX BEJIMYMH:

Maccel (00bEMa, KOJMMYECTBAa BEIIECTBA) MPOJYKTAa pPEaKIUU, €CIH OJHO U3
HMCXOAHBIX BEIIECTB JaHO B BHUAE pPACTBOpPa C ONPEACIEHHOM MacCOBOW J0JIEH
pPacTBOPEHHOTO BELIECTBA WU IaHO B U30BITKE (MMEET MPUMECH )

MacCOBOH WM 00BEMHOM JT0JIH, BBIXO/IA TPOTYKTa PEaKIIUU
TeTI0BOTO 3¢ (heKTa peakiui

00BEMHEBIX OTHOIIICHUI Ta30B

M0 HAXOXKJACHUIO XUMUYECKOM (hOPMYJIbI BEIIECTBA

Bnanenne cucremol 3HaHUM O METOJAX HAYYHOI'O ITO3HAHMS SIBICHUN INPUPOJBI,
UCIIOJIB3YEMBIX B E€CTECTBEHHBIX HAayKaX W YMEHHUE NPUMEHATb OTH 3HAHUSA IIPU
HKCIEPUMEHTAIbHOM MCCIEAOBAHUN BEIIECTB U M OOBACHEHUS XUMHUYECKHX
ABJICHUM, UMEIOIIUX MECTO B NPUPOJE, IPAKTUYCCKON AEATECIBHOCTU YEJIOBEKA U B



IIOBCEIHEBHOM XKU3HU

ChopMHUpOBaHHOCTh YMEHHUS MPUMEHSTH (WMCIIOJL30BaTh) 3HAHUS O COCTaBE H
CBOMCTBaX BEILIECTB ISl SKCIEPUMEHTAIFHOW MPOBEPKH THUMOTE3 OTHOCUTEIHHO
3aKOHOMEPHOCTEH TMPOTEKAaHUS XUMHUYECKHX pEaKUud W  TMPOTHO3UPOBAHHS

12 BO3MOXKHOCTEH HMX OCYIIECTBICHHS, CHUCTEMHbIE XUMHUYECKHE 3HAHHS IS
OOBSICHEHUSI W TIPOTHO3WPOBAHHS SIBJICHUH, WMEIONIMX ©CTCCTBEHHOHAYUYHYIO
NPUPOAY; AJISl MPUHATHS TPAMOTHBIX PEIICHUI MPoOJieM B CHTYyallUsX, CBSI3aHHBIX C
XUMUEH

CdopmMupoBaHHOCTb YMEHHUSI INIAHUPOBATH U MPOBOJUTH XUMHUYECKUN IKCIIEPUMEHT
(mosryueHHe W U3yYEHHE CBOICTB HEOPraHWYECKUX W OPraHMYECKHUX BEIECTB,
KayeCTBEHHbIE peakuuu YIJIEBOI0POIOB pa3IMyYHbIX KJIaCCOB u
KHCJIOPOJICOIEP)KAIUX OPraHMYECKUX BEIIECTB, PELIEHUE SKCIEPUMEHTAJIBHBIX
3a7a4 [0 PAclO3HABAHUIO HEOPraHMYECKUX U OPTraHWYeCKUX BEIIECTB) C
coOuro/IeHeM TpaBuil 0€30MacCHOr0 oOpallleHHsl ¢ BEIECTBAMU M J1a00paTOPHBIM
o0opyzaoBaHueM; GOpMyYJIUPOBAThH LIEIH UCCIIEOBAHUS; IPEACTABIATh B PA3IMYHOM
dopme pe3yabTaThl SKCIEPUMEHTA, AaHATU3UPOBATh U OLIEHUBAThH UX JOCTOBEPHOCTh

13

CdopMupoBaHHOCTh YMEHUS OCYIIECTBIISTH [I€JICHANIPABICHHBIN MOUCK XUMHUYECKOM
UHPOpPMAIIUK B Pa3UYHBIX HCTOYHUKAX (Hay4Has M y4eOHO-HAy4Has JHTEpaTrypa,

14 CpelncTBa MaccoBOM WHQopMaIuu, cerb MHTepHET W Jpyrue), KPUTHUYECKH
aHATM3UPOBATh XMMUYECKYI0 HH(OpMAIUIO, TiepepadaTeiBaTh €€ M UCIOIh30BaTh B
COOTBETCTBHUH C ITOCTABJICHHOHN Y4eOHOM 3a1aueit

ChopMupoBaHHOCT, YMEHHUSI TMPOTHO3UPOBATH, AHAIM3HPOBATH U  OLICHUBATDH
UH(pOpPMAIMIO C MO3ULHUHI KOJIOTHUECKON 0€30MacHOCTH MOCIECTBUI OBITOBON H
MIPOM3BOJICTBEHHOMN JESATETLHOCTH YeNlOBEeKa, CBS3aHHOW C MepepadOTKOil BELIECTB;
15 c(OPMHUPOBAHHOCTh YMEHUU OCO3HABaTh OMACHOCTH BO3JCUCTBUS HA JKUBHIC
OpraHu3Mbl ONPEIENIEHHBIX BEIIECTB, MOHMMAs CMBICH IOKa3aTelsl MpeAeIbHOU
JIOITyCTAUMOM KOHIICHTPAIIMU, W TOSCHATh HAa MPUMEpax CIOCOOBI YMEHBIICHUS |
MIPEIOTBPALLEHUS UX BPEIHOTO BO3ACMCTBUS HA OPraHU3M YeJI0BEKa

HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'3 110 XUMHUHU

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6
1.7
1.8

IIpoBepsieMblii JJIEMEHT COJlePKAHUS

TeopeTnyeckue OCHOBBI XUMHUH

Crpoenne BemiectBa. CoBpeMEHHAsi MOJIENIb CTPOCHUsI aToMma. PacrpeneneHue 3JIeKTPOHOB IO
sHepreTHUeckuM ypoBHsM. Kmaccudukanuss xumudeckux 3meMeHToB. OCOOCHHOCTH CTPOSHUS
SHEPTETUYECKUX YPOBHEH aTOMOB (S-, p-, d-31eMeHTOB). OCHOBHOE M BO30YK/IEHHOE COCTOSTHHS
aTOMOB. DJIEKTpOHHAasi KOH(UTrypalus aToMa. BajJeHTHbBIE 3JIEKTPOHBI

[lepuonuueckas cuctema xumuueckux sieMeHToB J[.M. MenneneeBa. dusnueckuidi CMBICI
[Tepuoanueckoro 3akona .M. MenneneeBa. [IpruurHbl 1 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
AJIEMEHTOB M UX COECIMHEHUH MO MEePUOJaM U TpynnaM. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
MIPOCTHIX BEIIECTB, BOJIOPOIHBIX COSAMHEHUM, BBICIIUX OKCUIOB U THIPOKCUIOB

BanienTHOCTB. DnekTpooTpuiaTeIbHOCTh. CTENEeHb OKUCICHUS

Buapl xumudeckoil cBs3M (KOBaJICHTHAs, HOHHAsI, METAJLIMYECKasi, BOJOPOAHAS) U MEXaHU3MbI
e€ oOpazoBaHus. MEXMOJNEKYJISIpHbIE B3aUMOACHCTBUA. BemecTBa MOJIEKYISIPHOTO |
HEMOJIEKYJISIPHOTO CTPOEHHUs. THUIBl KPUCTAIUIMYECKUX PEUIETOK. 3aBHCUMOCTh CBOWCTBA
BEILIECTB OT TUIA KPUCTAIUNINYECKON PEIIETKU

Xumuueckas peaknusa. Kimaccupukamus XUMHYECKHX PEAKIUd B  HEOPTraHUYECKOW |
OpraHUYeCKON XMMUU. 3aKOH COXPAHEHHSI MAcChl BEIIECTB

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3InIHBIX (PaKTOPOB

TeroBsie 3¢ hexTsl XUMUYECKUX peakuuid. TepMoXuMudeckue ypaBHEHH

O6paTI/IMBIe pCaKIuu. XHUMHYECKOE PaBHOBCCHC. cDEIKTOp]E:I, BIUAKOIIHMEC Ha COCTOSHHC



1.9

1.10

1.12
1.13

2.1
2.2

23

24
2.5

3.1

3.2

3.3

34

3.5

3.6

3.7

3.8

3.9

xumudeckoro pasHoBecus. [Tpunuun Jle [larenbe

DnekTponuTryeckas aucconuarus. CuimbHble ©  ciaabble 37eKTpoiuThl. Cpema BOIHBIX
pacTBOpOB BEUICCTB: KHUCINAs, HEWTpanbHas, mienoyHas. CTemeHp auccouualvu. Peakimu
WOHHOr0 00OMeHa

IMupponus coneit. MonHoe npousBenenue Boabl. Bomopoausiit mokasarens (pH) pactBopa

Crnoco0b! BBIpaKEHHSI KOHLIEHTPALMU PAacTBOPOB: MaccoBas OIS PacTBOPEHHOTO BEIIECTBA,
MOJISIpHAsE KOHLIEHTpauus. HacbllleHHble W HEHACBIIEHHBIE PAacTBOPBI, PaCTBOPUMOCTD.
Kpucramnoruapatsl

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. [loBegeHue BemiecTB B cpefax € pa3HbIM
3HaueHueM pH. Mertoabl a5ekTpoHHOr0 OanaHca

DJEKTPOIN3 pacTBOPOB U PACIUIABOB COJIEH
OCHOBBI HEOPraHUYECKON XUMHH
Knaccudukanus Heoprannueckux coeiuHeHnid. HoMeHk1aTypa HeOpraHn4eckux BEIEeCTB

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUH, Kadui, Kaablliid, MarHui, aJIFIOMUHUN,
IIMHK, XPOM, JKEJI€30, MEJIb) U UX coelnHeHnH. OOIIMe CrIOCOOBI MOTYUYEHUS METAJLIIOB

XUMHYECKHE CBOWCTBA BAXKHEHUIIUX HEMETAIIOB (TaJOTeHOB, CEphI, a30Ta, (pocdopa, yriepoaa
U KpEeMHHS) U HMX COEAUHEHUH (OKCHUIOB, KHUCIOPOJACOJAEPKALINX KHUCIOT, BOJOPOIHBIX
COCIMHEHU)

I'eneTnueckas CBA3b HEOPTraHNYCCKUX BEIICCTB, IIPUHAAJICKAIINX K pa3JIMYHBIM KJlacCaM

#H##Par### nentudukanys HeopraHmuecKux coequHeHnii. KauecTBeHHbIE peakiuy Ha
HEOPraHWYECKHUE BEIIECTBA U MOHBI

OCHOBBI opr AHUYECKON XHUMUH

OcCHOBHBIE MOJIOXKEHHUS TEOPUM XUMHUYECKOTO CTPOEHHS OPraHM4ecKuX coeauHeHui A.M.
Bytneposa. YriepoaHsblil CKeleT OpraHndecKOr MOJIEKYJIbl. KpaTHOCTh XUMHUECKOM CBSI3H. S- U
p-cBs3u. sp3-, sp2-, sp-rTUOpUIU3alK OopOUTaNell aTOMOB YIiepojaa. 3aBUCHMOCTb CBOWCTB
BEIIECTB OT XUMUYECKOIO CTpOeHUs1 MoseKyJ. ['omomoru. ['omonornueckuii psia. M3omepus u
U30MEpBI

[TonsiTrie 0 pyHKIMOHANBHOU Tpymie. OpueHTarmoHHbIe () PEeKTh 3aMecTUTENeH

[IpencraBnenne o kiaccuUKaluy OpraHMYECKUX BemiecTB. HoMmeHKIaTypa OpraHm4ecKkux
COoeMHEHUI (cucTeMaTtuyeckas) W TpHUBHAJIbHbIE Ha3BaHUs Ba)KHEHWIIMX IpEACTaBUTEIEH
KJIACCOB OPraHUYECKUX BEIIECTB

CBOOOTHOpAAMKANBHBIE W HMOHHBIM MexaHu3Mbl peakuuu. lloHaTne o Hykineoduie u
anekrpodmie. [IpaBuno MapkosaukoBa. [Ipasuio 3aiiiieBa

AnkaHbpl. XMMUYECKHE CBOMCTBA AJIKAHOB: I'aJIOTEHUPOBAHUE, JIETHJIPUPOBAHUE, TEPMHUECKOE
pasloKeHue, KpEeKUHI, u3omepuszauus, ropenue. llomydyenune ankanoB. [luknoankaHsl.
Crnernmduka CBOMCTB HUKIOAIKAHOB C MajbIM pa3MepoOM IHMKIJIA. Peaknuu nmpucoequHEeHus U
PaaUKaIbHOTO 3aMEIICHHS

AnkeHbl. XMMUYECKHE CBOICTBA: peakluu MPUCOETUHEHHS (TaJloreHupOBaHue, THAPUPOBaHNE,
TMJIpOTAJIOTEHUPOBAHME,  THUJpaTanus), TOPEHUs, OKHCIEHUS U  IOJIHMMEpHU3aLUU.
[TpomblieHHBIE U TAOOpaTOPHBIE CLIOCOOBI MOTYUYEHHS AIKEHOB

AnkanueHpl. XMMHUYECKHE CBOWCTBA ajKaJMCHOB: PEAKIMHM TMPUCOCAMHECHHS (THAPHPOBAHUE,
raJIOreHUPOBAHKE), TOPEHUs U noinMepusanuu. [lomydyenue ankaaneHoB

AnxuHbl. XMMHYECKHE CBOWCTBA: PEAKLIUU MPUCOETMHEHN (FaJIOTeHUPOBAaHUE, THIPUPOBAHHE,
rUjipaTanys, THIporaloreHHpoBaHNUE) KaK CIOCO0 MOIy4YeHHsI [TOJIMMEPOB U APYTUX IOJIE3HBIX
npoaykroB. Peakuuu 3amenienus. I'opeHue anetuneHa Kak UCTOUHHUK BBICOKOTEMIIEPATYPHOTO
IJIAMEHU JUIsl CBapKHU U PEe3KH MeTaJUIoB. [I[puMenenue aneTuieHa

Apensl. XHUMHUYECKHE CBOWCTBa O€H30JIa: pEaKIUM AICKTPO(UIBHOIO  3aMElIeHus,
NpUCOeIUHEHUsT (TMIpUpOBaHUe, TajoreHupoBanue). Peakuus roperus. OcobeHHOCTH
XUMHUYECKHX CBOMCTB Toisyona.llonyuenne Oenszona. OcOOEHHOCTH XUMHYECKHX CBOMCTB
ctupona. [lomumepuzamus crupona. CrnocoObl MOSyyeHHsT W NPUMEHEHHE apOMaTHYECKHX



3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19
3.20

4.1

4.2

4.3

YTIIEBOIOPOIOB

Crnuptsl. IlpenenbHble OJHOATOMHBIE CHUPTHL. XHUMUYECKHUE CBOWCTBA: B3aUMOJECHCTBHUE C
HaTpUEeM KaK CIOCO0 YCTAHOBJIEHUS HaU4YUs T'MIPOKCOTPYMIIbI, ¢ TaJOreHOBOJOPOJAMH Kak
croco0 TOJY4YEeHHs PACTBOPUTENEH, BHYTPHU- M MEXMOJICKYISIpHas aeruaparanus. Peakius
ropenus. Ilomydenue »staHoma: peakuus OpOXKEHHs TJIIOKO3bl, THApaTalus STUJICHA.
OTUJIEHIIMKOJIb U TIUIEPUH KaK MPEACTaBUTEIH NMPEAEIbHBIX MHOTOATOMHBIX CIIUPTOB

®denos. XuMu4yecKre CBOMCTBa eHosa (peakiuu ¢ HaTpUEM, THIIPOKCUIOM HATpHUs, OPOMOM).
[Tonyuenue deHona

Anpaeruabl. XMMUYECKHE CBOWCTBA MPEIEIbHBIX albJECTUIOB: TUJIPUPOBAHUE; KAUYECTBEHHBIE
peakuuu Ha KapOOHWIbHYIO TpYIIy (peakuus «CepeOpsHOro 3epkKajiay, B3auMOJEHCTBUE C
rugpokcunom Mmenu (I). Ilomydenue mpenenbHBIX —albJETHIIOB: OKHUCICHHE CIUPTOB,
rUApaTanys aneTuieHa. AIETOH KaK MpeACcTaBUTENh KeTOHOB. (OCOOEHHOCTH peaKInu
OKHCJICHUS alleTOHa

KapOoHoBble KHCIOTBI. XHMHUYECKHE CBOMCTBA IPEIENIbHBIX OJAHOOCHOBHBIX KapOOHOBBIX
KUACIOT. OCOOCHHOCTH XUMHUYECKUX CBOWCTB MYpPaBBMHON KHCHOTHL [lomydeHue mpenenbHbIX
OJIHOOCHOBHBIX KAapOOHOBBIX KHUCIJIOT: OKHMCIECHHME AalIKaHOB, AJIKEHOB, NEPBUYHBIX CIHMPTOB,
aNbAeTu10B. Briciine npeienbpHble U HelpeielbHbIe KapOOHOBBIE KUCIOTHI

Cnoxuable 3¢upsl U xupbl. CriocoObl MOydeHus: CIOKHBIX 3PupoB. OOPaTUMOCTDh pEaKIUH
srepu¢mkanmu. IlpumeneHne  clIOXHBIX >(PUPOB B TNHIIEBOM H  MapprOMEpHOi
NPOMBIIIICHHOCTH. JKHUPBI KaK CIOXHBIE 3(UPHI TNIMIEPUHA U BBICIIUX KapOOHOBBIX KHCIOT.
XUMHYECKHE CBOICTBA JKUPOB: THAPUPOBAHUE, OKHCICHUE. [ MApONIN3, MM OMBUICHHE, KUPOB
KaK CII0CO0 MPOMBIIIIIEHHOTO TOIY4YEHHUS COJIeH BBICIINX KapOOHOBBIX KUCIIOT. MBI KaK COJIU
BBICIINX KapOOHOBBIX KHCIOT

XYUMHYECKUE CBOMCTBA IUIIOKO3bl: PEAKLUU C YYaCTHEM CIUPTOBBIX W albJETHIHON TpyIn U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHue TIIoKO3bl, €€ 3HAauYeHHE B JKU3HEAEATEIIbHOCTH
opranusma. J[ucaxapuasl: caxapo3a, MajabpTo3a. BoccTaHaBMBarone 1 HEBOCCTAHABIIMBAKOIINE
qucaxapuabl. ['maponmms  gucaxapunoB. Ilonwcaxapunbl: Kpaxman, raukoreH. Crpoenue
MaKpOMOJIEKYJI Kpaxmaya, TJIMKOreHa M Heurono3bl. dusndeckne CBOMCTBA Kpaxmalla M
LEJUTI0I03bl. XMMHUUECKHE CBOWCTBA KpaxMmaia: I'MApOJIN3, KaueCTBEHHAs PEaKLIMs C HOAOM.
XUMHYECKHE CBOMCTBA ILIEJUTIOJIO3BI: THAPOJIN3, MoydyeHue 3¢pupoB nemnonossl. [lonsarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHbIHM MIENK)

AMUHBI. AMHHBI Kak OpTaHU4YCCKUC OCHOBAHUA: pPCaKIUU C BO,I[OfI, KHCJIOTaMU, pPCaKIHA
TOpCHUA. AHnnmmH Kak NpeaACTaBUTCIIb aApPOMATHUYCCKUX AaMHHOB. XyUMHUYeCKHe CBOMCTBA
AHUJIMHA: BSaHMOHCﬁCTBHC C KHCJIOTaMH, 6p0MHOfI BOﬂOﬁ, OKHMCJICHUC. HOJ'Iy‘-IeHI/IC AMHWHOB
AJIKUIINPOBAHUEM aMMHUaKa U BOCCTAHOBJICHUECM HUTPOIIPOU3BOAHBIX YTJIEBOJOPOI0B

AMUHOKUCIOTBI W O€NnKh. AMHUHOKHCIOTHI Kak aM(OTepHble OpraHH4ecKHe COEeJIMHEHUS.
OcHOBHBIE aMHHOKHCIIOTHI, 0Opasyromniie Oenku. XHWMHUYECKHEe CBOWCTBAa OENKOB: THIPOJIH3,
JIeHaTypalysi, KaueCTBEHHbIE (IIBETHBIE) peaKIIUK Ha OEIKU

CrpoeHue u CTpyKTypa MOJIMMEPOB. 3aBUCHMOCTb CBOMCTB MOJUMEPOB OT CTPOEHUS MOJIEKYI.
OcHoOBHBIE CITOCOOBI MOTYYEHHUSI BHICOKOMOJIEKYJISIPHBIX COSAMHEHUN: PEaKIuu MOJTUMEPHU3AIIH
U nosMKoHAeHcamu. Kitaccugukanms BOJIOKOH

Wnentudukanus opraHndecKux COeTMHEHUH. Perienne sKcriepruMeHTaIbHbBIX 33/1a4 Ha
pacro3HaBaHUE OPraHUYECKUX BEIIECTB

I'eneTnyeckas CBsI3b MEXKy KJIacCaMU OPraHUYECKUX COCTMHEHUN

XWMHS U )KU3Hb

Xumusi B TIOBCETHEBHOW >ku3HU. IIpaBmna Oe3omacHO pabOTBI ¢ €IKUMH, TOPIOUYUMH |
TOKCUYHBIMU BEIIECTBAMHU, CPEJICTBAMU OBITOBON XUMUU

Xumuss U 310poBbe. XUMHUSA B MeAMIMHE. XHMHS M CEIbCKOE XO3SMCTBO. XHMHS B
MPOMBINUICHHOCTH. XUMUS M SHEPTETHKA: MIPUPOIHBINA U TIOMYTHBIH HE(TSIHOM ra3bl, X COCTaB U
ucnonb3oBanue. CoctaB HedTH U e€ nepepadoTka (MPUPOAHBIE UCTOYHUKH YTIEBOJAOPOIOB)

XUMHS U D3KOJOTHsA. XHUMHUYECKOE 3arpA3HCHUC oxpy;xa}omeﬁ Cpeabl U €T0 IOCICACTBHA.
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Oxpana ruapocdepsl, mouBbl, atMochepsl, Giopsl U (PayHbBI OT XUMHUYECKOTO 3arpsi3HCHHS.
[TpoGiiemMa 0TXOIOB ¥ MTOOOYHBIX MPOAYKTOB. AITbTEPHATUBHBIC HCTOYHUKH SHEPTUU

OO0ume npeAcTaBiIeHUs O MPOMBILIUIEHHBIX CIOCO0aX IMOJyYeHHs XMMHUYECKMX BellecTB (Ha
IpUMepe MPOU3BOICTBA aMMHUaKa, cepHOU KuciaoTel). YEpHas u uBetHas metamnyprus. CTekio
U CWINKAaTHas MPOMBINIICHHOCTh. [IpombinuieHHass opranuueckas xumus. CuIpb€ U
OpraHNYeCKON TPOMBIIUIEHHOCTH

Turmel pacu€THbIX 3a1a4

Pacuérbl Macchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE WIIH
00BEMY OTHOTO U3 YUACTBYIOIIUX B PEaKIIMH BELIECTB

Pacuérsl TemoBoro ¢ dexra peaknuu

Pacuérbl 00BEMHBIX OTHOIICHUH Ta30B MTPU XUMHYECKUX PEAKITUSIX

Pacuérbr maccel (00b€Ma, KOTUYECTBA BEIIECTBA) MIPOTYKTOB PEAKIIMH, €CIU OJTHO U3 BEIIESCTB
JTaHO B M30BITKE (MMEET MPUMECH)

Pacuétel MaccoBoit uiu 00BEMHON A0 BHIXOJIa MPOAYKTA PEAKIIMH OT TEOPETUIECKU
BO3MOKHOT'O

Pacuérer maccel (00bEMa, KOTUYECTBA BEIIECTBA) IPOYKTA PEAKIIUU, €CITH OJTHO U3 BEIIECTB
JIAaHO B BUJIE PacTBOpPA C OMNPEACIEHHON MAacCCOBOM JI0JIE paCTBOPEHHOTO BEILIECTBA

Pacu€Tel ¢ HCTIOJIB30BAHUEM MTOHATHI «MACCOBAs AOJID, «MOJISIPHAs KOHUEHTPALIU,
«PAaCTBOPUMOCTB)»

HaxoxaeHne MoJeKysipHO# (GOopMyIbl OpraHHYECKOTO BEIIECTBA MO €T0 IMJIOTHOCTH U
MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJISIIUX B €r0 COCTaB, WU MO MPOAYKTaM CrOpaHuUs



YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHHUKA

» Xumus; 10 kmace. yrmyonennoe ooydenue Epemun B.B., Ky3pmenko H.E., Tepenun B.W. u ap.; mox
penakmueit Jlynuna B.B. O6mecTBo ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO « [PODAY; AkiinoHepHOe
obmectBo «M3naTenpcTBO «IIpocBemnieHuey

» Xumus; 11 knacc. yrmyonennoe odyuenue Epemun B.B., Kyzemenko H.E., JIpoznos A.A., u 1p.; o
penakuueit Jlyauna B.B. O0miecTBo ¢ orpaHu4eHHOM OTBETCTBEHHOCTHIO «/[PODAY; AkiinonepHoe
obmectBo «M3narenscTBO «lIpocBerenne»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

Xumus. YrayOnaeHHbIH ypoBeHb. 11 kimacc. MeToauyeckoe mocooue

Jlunua YMK B. B. JIlynuna. Xumus (10-11) (V)

[Toypounsie pazpabotku o xumuu 10 kiracc M Bako,2008

Xumus.Iloypounsie mnansl. 11 knace.ABT.-coct.Jlenncosa B.I'.-Bosrorpan. Yuurens,2009

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://school-collection.edu.ru

http://experiment.edu.ru

https://resh.edu.ru/
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