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MNOSACHUTEJBHAS 3AIINCKA

Pabouvas nporpaMma 1o XMMUHU Ha YpOBHE cpeHero o01iero oopa3oBaHus pa3padoTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit ®Dexpepauumy,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHsS (elepalbHOi 00pa3oBaTeNbHON MPOrpaMMbl CpeaHEero OO0IIero
obpazoBanua(®OIl COO), npeacraBneHHbIXx B DenepaibHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Konuenumu mnpenogaBanus Yy4eOHOro mpeamera «XUMHUS» B
oOpa3oBaTenbHBIX opranusanusx Poccuiickoit denepanuu, pealn3yOmUX OCHOBHBIE 00pa3oBaTelbHbBIC
MPOrpaMMBbl, U OCHOBHBIX TOJOKeHUH «CTpareruu pa3Butusi Bocnutanus B Poccuiickoit Denepanun Ha
nepuop 1o 2025 roga» (Pacnopsbxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XumHs Ha YpOBHE YIIIyOJNEHHOTO W3yUeHHS 3aHUMAeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4yHOro oOpazoBanusi ywamuxcs 10-11 kmaccoB. M3yuenume mpeamera, peaqu3yeMoe B YCIOBHSAX
I depeHunpoBaHHOro, NpoduiIbHOr0 00yueHHs, TPHU3BAHO OOECIEYUTh 001Ie00pa30BaTENbHYI0 U
OOMIEKYJITYPHYIO TOATOTOBKY BBIMMYCKHUKOB MIKOJBI, HEOOXOAMMYIO Ul aJanTalud UX K OBICTPO
MEHSIIOIIUMCS YCIIOBHSAM JKU3HH B COLMYME, a TaKkKe Il MPOAOIDKeHHs OOyueHHs B OpPraHH3alusixX
npodecCHOHANIBHOTO 00pa30BaHusl, B KOTOPBIX XUMHS SIBJISETCS OHONW U3 MPUOPUTETHBIX TUCIUTUINH.

B nporpamme 1o xuMuu HazHauCHHUE MpeaMeTa « XUMUSD MOJyYaeT MOAPOOHYI0 HHTEPIPETALNIO
B COOTBETCTBUU ¢ OCHOBomoaratommmu monoxkeHnsMa GI'OC COO o B3anMo00yCIOBIEHHOCTH TIENEH,
COIepKaHusl, pe3yiabTaToB OOyueHHs U TpeOOBaHMH K YPOBHIO TOATOTOBKU BBITYCKHHUKOB.
CBHUIETENBCTBOM TOMY SIBJISIFOTCS CICAYIOLINE BBITOIHAEMbIC IPOrPAaMMOI 110 XUMUH (DYyHKIHH:

e uHPOPMALMOHHO-METOAWYECKAs,  peaju3auusi  KOTOpoil  oOecrmeduBaeT  MOJIYy4YCHUE
NPECTaBICHUS O LENIIX, COAePKaHUM, OOIIel cTpaTeruy 00yYeHHs, BOCIUTAHUS U Pa3BUTHS
00yyJaromuxcsi CpeICTBAMHU MpeIMETa, U3y4aeMoro B paMKax KOHKPETHOTO TPOQHIIS;

®  OpraHM3aLMOHHO-IUIAHUPYIOIIAsd, KOTOpas MpeaycMaTpHUBaeT OIpeleleHrue: MPUHIUIIOB
CTPYKTYPUPOBAHHUS M TIOCIIEAOBATEIBHOCTH U3yUEHHs y4eOHOrO MaTepraa, KOJTNUeCTBEHHBIX
M KAQ4eCTBEHHBIX €r0 XapaKTEPHCTHK; MOAXO0J0B K (DOPMHUPOBAHUIO COAEP)KATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa30BaTeNbHBIX JOCTIKCHUN OOydYalolmMXcs B PaMKax HTOTOBOM
aTTecTanuu B GopMe eJMHOTO TOCYAapCTBEHHOTO SK3aMeHa M0 XUMHH.

[MporpaMma Jyist yriryOIEHHOTO U3YYEHUS! XUMHU:

® YCTaHABIMBACT WHBAapUAHTHOE MpPEJAMETHOE COAepKaHHe, 00s3aTelIbHOEe IS H3YYEHHs B
paMKax OTAENbHBIX MPoQuUIIeH, MpeaycMaTpUBaeT pacipeelieHHe U CTPYKTYPUPOBAHHE €T0 10
KJlaccaM, OCHOBHBIM COJIEp)KaTelIbHBIM JIMHHSIM/pa3iesiaM Kypea;

e J5aéT TpUMEpPHOE pacmlpesieieHue ydeOHOrOo BpPEMEHH, PEKOMEHIYEMOTrO Ui H3Yy4eHHUS
OTIENBHBIX TEM;

e [peylaraeT NPUMEPHYIO IOCIEIOBaTEeIbHOCTh H3yYeHHMs y4eOHOro marepuaia ¢ yd€ToMm
JIOTHKH MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX H MEKIPEAMETHBIX CBSI3CH;

e aéT METOAWYECKYI0 MHTEpPHpEeTaluIo LeJied W 3a1ad W3ydyeHHs NpeaMera Ha YriyOIEHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CpeJHEro obmiero oOpa3oBaHUs,
COJIEPKATENIbHOW  XapaKTepUCTUKUA IUIAHUPYEMBIX  pPEe3yJIbTATOB  OCBOEHHS OCHOBHOM
o0Opa3oBaTeabHOW  MpOrpaMMbl  CpefaHero  oOmiero  oOpa3oBaHusi  (JIMYHOCTHBIX,
METalpeMEeTHBIX, TPEJMETHBIX), a TaKkkKe ¢ Y4ETOM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIBHBIX JIEHCTBUI 00yYarOIIErocs 0 OCBOSHHIO CO/IEPKaHUs TPeaMeTa.

[To BceM Ha3BaHHBIM TIO3WIMSIM B TIPOTpaMMe 10 XHMHUH IPEIyCMOTPEHA MPEEMCTBEHHOCTh C
o0ydyeHMEM XHMMHHM Ha ypOBHE OCHOBHOTO 00miero oOpa3oBaHus. 3a TpeaeiaMd yCTaHOBJICHHOM
MPOTrPaMMOi TI0 XUMUH 00s13aTeNIbHON (WHBAPUAHTHOMN) COCTABIISIIONICH COIepKaHus yueOHOTo mpemeTa
«Xumust» ocTa€rcsi BO3MOXKHOCTH BBIOOpAa €ro BapUaTHBHOW COCTaBISIIOIICH, KOTOpas IOJDKHA
OTIPEIENIATHCS B COOTBETCTBHY C HAIpaBJIEHHEM KOHKPETHOTO NPOoQuiIs 00ydeHHs.

B cootBercTBUM ¢ KoHuentyaabHeIMH THonoxeHusIMH PI'OC COO o Ha3HaYeHHH NPEIMETOB
0a3oBoro u yriyOnéHHOrO ypoBHeH B cucteMe au¢¢epeHIpPOBaHHOTO 00Yy4EHHsI Ha YPOBHE CpPEIHETO
oOmiero o0pa3oBaHUsl XMMHS Ha YpPOBHE YIIYOJIEHHOrO M3YYeHHUs HANpaBIeH Ha pEaNTH3aLuio
MPEEMCTBEHHOCTH C MOCIEAYIOUIMM 3TalloM MOJYYESHUS! XUMUYECKOTO 00pa30BaHMsl B PAMKax W3yYeHHS
CHEUUANBHBIX €CTECTBEHHO-HAYYHBIX W XUMHUYECKHX AMCUUIUIMH B By3aX M OPraHU3alUsAX CPEIHEro
npodeccuoHabHOrO 00pa3oBaHus. B 3Toll CcBA3M wM3ydeHHe NpeaMeTa «XUMHS» OPUEHTUPOBAHO



NPEUMYIIECTBEHHO Ha pacIiMpeHHe U YIIyOJeHHE TEOPEeTHYECKOH M NPAKTHUYECKOW MOATOTOBKH
oOyyaromuxcsi, BBIOpABIIMX ONpeNeNEHHBI NPoQMIbs OOy4YEHHS, B TOM 4YHCIE C MEPCHEKTHBOMN
MOCJIEAYIONIEr0 IOMYYCHUS! XHMHYECKOro o0pa3oBaHHs B OpraHu3anusx MpodhecCHOHaIBHOTO
oOpazoBanus. Hapsny ¢ 3tum, B cBete TpedoBanuit @I'OC COO K miaHUpYEeMBIM pe3ysbTaTaM OCBOCHHS
¢benepanbHOi 00pa30BaTENbHOW MPOTrpaMMBbl CpenHero oOmero oOpa3oBaHHs HW3yUeHHE IIpeaAMeTa
«XUMHA» OpPHEHTHPOBAHO TAaK)KE€ Ha pElIeHHE 3aJad BOCIHUTaHMS W COLMAJIBHOTO pPa3BUTHS
oOyuaromuxcsi, Ha (OPMHUPOBaHUE Yy HUX OOIIEHHTEIUICKTYaNbHBIX YMEHUH, YMEHUH panroHaIn3aluu
yu4eOHOro Tpyna © OOOOLIEHHBIX CHOCOOOB JEATEIBHOCTH, MMEIOIINX MEKANCHUIIMHAPHBINT,
HaANpEAMETHBIA XapakTep.

CocTaBisiiomuMHu ~ IpeaMeTa  «XUMHS» Ha YpOBHE YIIyOJIEHHOTO HW3YUCHHS  SBISIOTCS
yrayonéunele  Kypcel — «Opranudeckass xumus» H «OOmas u Heopranumdeckas Xumus». Ilpu
OTIpeJIeNIEHNH TTOAX0A0B K OTOOpY M CTPYKTYpHON OpraHU3alMu COJEPKaHUS 3THX KypCOB B IpOrpamme
M0 XUMHUH 32 0CHOBY MpHHATHI TonoxkeHnst @I'OC COO o paznuuusx 6a30Boro M yriyoJaeHHOTO ypOBHEH
W3y4EHUs IpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuueckas xumus» U «OOmmas M HeopraHuyecKas XUMHSD)
COCTaBJISIET COBOKYIIHOCTb MIPEAMETHBIX 3HAHUI M YMEHUI, OTHOCALIMXCS K 0a30BOMY YPOBHIO M3Y4YEHUS
npeaMera. JTa CUCTeMa 3HAHUH IOJIy4yaeT ONpeleNéHHOE TEOPETHUECKOE AOIOIHEHHE, IO3BOJISIOIIEEe
OCO3HAaHHO OCBOUTH CYIIECTBEHHO Oonpmuii 00BEM (PaKTOIOTHMUECKOTO MaTepuana. Tak, Ha
YIIyOnEHHOM YpOBHE HM3YYEHHsl IpeaMeTa o0OecleueHa BO3MOMKHOCTh 3HAUMTEIBHOIO YBEIMYECHUS
00bEMa 3HAHMI O XMMHYECKHX 3JEMEHTAaX W CBOMCTBaX MX COCOUHEHHH Ha OCHOBE DPACIIUPEHHUS U
yIIyOJeHNs PECTABICHUN O CTPOCHUH BELIECTBA, XUMUYECKOM CBSI3H M 3aKOHOMEPHOCTSIX MPOTEKAHUS
peaknuii, pacCMaTpUBa€MbIX C TOYKH 3PEHHS XUMHUYECKOW KHHETUKHM U TePMOAMHAMHKH. M3yuenue
nepuoguueckoro 3akoHa u llepumoamyeckoil cHCTeMBl XHMHUYECKHX JJIEMEHTOB Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHHYECKUX IPEACTABICHUAX O CTPOCHMUM aroMa. XHUMHUYECKash CBS3b
00BSICHACTCS C TOUKU 3PCHUS SHEPreTUUECKUX N3MEHEHUH Npu e€ 00pa30BaHUU U Pa3pYLICHUH, a TAKXKE
C TOYKH 3pEHUS] MEXaHU3MOB €€ o0pa3zoBaHus. M3ydueHne THIOB peakuuil gononHseTcs GopMupoBaHueM
NPEACTaBICHUH 00 MEKTPOXUMHUYECKUX MPOLeccax M 3JICKTPOJIU3€ PACIUIaBOB M PacTBOPOB BellecTB. B
Kypce OpPTraHMYeCKONW XMMHHU IPU PACCMOTPEHHH PEaKLMOHHOM CIIOCOOHOCTH COEAMHEHHMH YyIEeNSeTCs
0coboe BHUMaHHE BOIpOcaM 00 3JIEeKTPOHHBIX 3(dekTax, 0 B3aMMHOM BIUSHUN aTOMOB B MOJIEKYJIaX U
MEXaHU3Max PEaKIni.

Ocoboe 3HaueHHe UMEET TO, YTO Ha COAEPKaHUE KypCOB XUMHH YIIyOJIEHHOTO YPOBHS U3yUYECHHUS
JUIS KJ1acCOB OIpenenéHHoro npoduis (raaBHbBIM 00pa3oM Ha MX CTPYKTYpPY U XapakTep JOMOJIHEHHH K
o0miell cucteMe NpPEeAMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHUE CMEXHbBIC NpenMmersl. Tak, Hampumep, B
COJEepKaHUM TpeAMeTa AJsl KIacCOB XUMHKO-(HU3NUECKOro Mpoduiisi 0oiblIoe 3HaUeHUEe OyIyT MMETh
9JIEMEHTHI Y4e0HOro MaTtepuala 1mo oomei xumuu. [Ipu n3yueHun npeaMera B JaHHOM CiIydae akIeHT
OyneT cienaH Ha OOIIHOCTh METOJIOB IMO3HAHHS, OOIIHOCTh 3aKOHOB M TEOPH B XMMHH U B (pu3uke:
aTOMHO-MOJICKYJISIpHAst Teopusi (MOJIEKYJIsipHasi Teopusi B (puU3MKe), 3aKOHBI COXPaHEHHsS MAacChl |
SHEPTUH, 3aKOHBI TEPMOAMHAMUKH, SJIEKTPOJIN3a, IPEJCTABIEHUS O CTPOCHUH BEIIECTB U JIPYTOe.

B TO ke BpeMmsi B collepKaHHMW TpEeAMETa ISl KJIACCOB XHMHKO-OMOJIOTHYECKOTO MpOoduist
OoJbIIMK YIENbHBI BeC OyIeT HMMETh OpraHudeckas XuMmus. B 3ToMm ciayuyae mnpemaocTaBiseTcs
BO3MOXKHOCTh JUIsI Oojiee OOCTOATENHHOTO PACCMOTPEHHS XHUMHUYECKON OpraHM3aliil KIETKH Kak
OHMOJIOTHYECKOil CUCTEMBI, B COCTaB KOTOPOI BXOIAT, K IPUMEPY, TaKHe CTPYKTYPHBIE KOMIOHEHTHI, KaK
JTUNHIBL, OETIKH, YTIeBObl, HyKIEHHOBBIE KHCIOTHI U Apyrue. IIpu 3ToM 3HaHHSA O cOCTaBe M CBOMCTBax
MIPEJICTAaBUTENEH OCHOBHBIX KJIACCOB OPTaHMYECKHX BEIIECTB CIy’KaT OCHOBOH U M3YYEHHSI CYyIIHOCTH
nporeccoB GOTOCUHTE3A, ILIXaHHUS, MAIIEBAPECHUSI.

B mutane ¢opmMHpoBaHUS OCHOB HAYYHOTO MHPOBO33PCHHS, OCBOCHHS OOIIEHAYYHBIX METOJIOB
MO3HAHMS W OMBITa MPAKTHYECKOTO MPUMEHEHHUS HAyYHBIX 3HAHUHA HM3y4YeHHE NpeaMeTa «XUMHsS» Ha
YIIyONnEHHOM YPOBHE OCHOBAHO Ha MEKIPEJAMETHBIX CBS3AX C YYEOHBIMH TpEIMETaMH, BXOJISIIUMHU B
coCTaB TpeJMETHBIX obnacteil «EcrecTBeHHO-HAay4dHBIE MpeAMETh», «MaremaTtuka U MHPOpMaTHKa» U
«Pycckuii A3bIK U IUTEPATYpay.

IIpu m3ydyeHnn y4ueOHOTO MpenMeTa «XUMHs» Ha YIIyOJIEHHOM ypOBHE TakKe, KaK Ha YpOBHE
OCHOBHOTO M CpemHero oomero ooOpa3zoBaHus (Ha 0a30BOM YpOBHE), 3ajaueii IMEPBOCTEICHHOMN



3HAYUMOCTH ABJISACTCA (bOpMI/IpOBaHI/IC OCHOB HayKH XUMHHU KaK obactu COBPEMCHHOI'O €CTCCTBO3HAHMA,

HpaKTI/I‘lCCKOﬁ JACATCIBHOCTH YCJIOBCKAa M OJHOI'O M3 KOMIIOHCHTOB MHpOBOﬁ KYJbTYPBL. Pemenue stoi

3aga4Md Ha yrﬂy6ﬂéHHOM YPOBHEC U3YUCHUA MMPECAMCTA NPCAIIOJIaracT pCain3aluio TaKux ueneﬁ, KakK:

(dbopMHupOBaHNE TPEACTABICHHN: O MaTepUabHOM EAMHCTBE MHpa, 3aKOHOMEPHOCTAX U
[IO3HABAEMOCTH SBJICHUI NPUPOABI, O MECT€ XUMHHU B CHCTEME E€CTECTBEHHBIX HayK U €€
BeAylleH POl B 0OECHEUCHUH YCTOHYMBOTO Pa3BUTHs YEJIOBEUYECTBA: B PELICHUH HPoOiIeM
DKOJIOTHYCCKOM, JHEPreTHUCCKOW M TMHIIEBOM O€30IMacHOCTH, B PA3BUTHH MEOUITHMHEL,
CO3JIaHMH HOBBIX MaTE€PHAaJIOB, HOBBIX MCTOYHHKOB SHEPTUHU, B 00ECICUECHUH PAallMOHATBHOTO
NPUPOAOTIONB30BaHNsA, B (OPMUPOBAHUM MHPOBO33PEHHUSI W OOILIEH KyIbTYphl 4eJOBeKa, a
TaKXe PKOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHHS K CBOEMY 37I0POBBIO M IPUPOAHOM Cpeae;
OCBOEHHUE CHCTEMBl 3HAHMH, JIeKAIUX B OCHOBE XMMMYECKOM COCTaBIAIOLIEN €CTECTBEHHO-
Hay4qHOM KapTWHBI Mupa: (GYHIAMEHTAJIbHBIX IOHSATUH, 3aKOHOB M TEOPHH XHMUH,
COBPEMEHHBIX NPEICTABICHUN O CTPOCHUH BEILECTBA HA PA3HBIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJSIDHOM,  HAagMOJNEKYJIAPHOM, O  TEPMOAMHAMHMYECKMX M  KHHETHYECKUX
3aKOHOMEPHOCTSIX MPOTEKaHMUs XUMHUYECKUX PEaKLuil, 0 XUMUIECKOM PaBHOBECHH, PAaCTBOpPax
U TUCTIEPCHBIX CUCTEMaX, 00 0OIIMX HAayYHBIX HIPUHLIMIAX XUMHYECKOTO IIPOU3BOJICTBRA;
¢dopMupoBaHKe y 0OO0ydalOIIMXCA OCO3HAHHOIO MOHMMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUAYECKHUX 3HAHUN AJ1s1 OOBSICHEHHSI KIIFOUEBBIX UAEH U MPOOJIeM COBPEMEHHONW XUMMH, [UIS
OOBSICHEHHSI W IPOTHO3MPOBAHUS SIBICHHH, HMEIOLIMX ECTECTBCHHO-HAYYHYIO NPHPOLY;
TPaMOTHOI'O PeIICHUs TPOo0OJIeM, CBSI3aHHBIX C XUMHEH, IPOTHO3UPOBAHUS, aHAIN3a U OLIEHKU C
MO3UIMIA HKOJIOTHYECKOW O€30MMacHOCTH TOCHENCTBUN OBITOBOW W TPOM3BOJICTBEHHOU
JESITEIbHOCTU YEJIOBEKa, CBS3aHHOM € XMMHYECKHUM IPOU3BOJACTBOM, HCIONB30BAaHUEM U
nepepaboTKOM BEUIEeCTB;

yriayOJeHre IPeICTaBICHUH O HAyYHBIX METOAAX IMO3HAHUS, HEOOXOIUMBIX AJISl IPUOOPETEHUS
YMEHUI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBSCHEHUS XMMHUYECKUX SIBJICHUH, UMEIOIINX
MECTO B IPUPOAE, B IPAKTUIECKOM AESITENbHOCTH U IOBCEIHEBHOM KU3HHU.

B mnane peanusanuy mepBOOYEPENHBIX BOCHHUTATENBHBIX U PAa3BHBAOUIMX (YHKLHUH LIEIOCTHOM
CHCTEMBI CpelHero o01ero o0pa3oBaHus NpU U3YUYEHHH NpeaAMeTa «XUMHs» Ha YIIyOJEHHOM ypOBHE
0c00yI0 aKTyaJIbHOCTh NPUOOPETAIOT TAKKE LETH U 33/1a4H, KakK:

BOCIIUTaHUE YOEKAEHHOCTH B TO3HABAEMOCTH SIBICHUH MPUPOABI, YBAXKEHHUS K IPOLECCY
TBOpPUYCCTBA B oOjactu TCOPECTUYCCKUX U NPUKITATHBIX I/ICCJIe):[OBaHI/Iﬁ B XUMHH, q)OpMI/IpOBaHI/Ie
MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAIMA K OOYYEHHIO M IIO3HAHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHUS OOIIEUeNIOBEYECKUX [IEHHOCTEH;

Pa3BUTUC TMO3HABATCIBHBIX HHTCPECOB, HMHTCIUJICKTYAJIBHBIX H TBOPYECKUX crocoOHOCTEN
oOyuaromuxcsi, GOPMUPOBAHUE Y HHUX CO3HATEJIBHOTO OTHOIIEHHS K caMOOOpa30BaHHIO U
HETPEePHIBHOMY 00pa30BaHUIO KaK yCJIOBUIO YCICITHOH MpogecCHOHANEHON 1 00IIeCTBEHHOM
JeSITeIIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHUSI K CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 3/I0POBOM
obpase K13HH;

dopMHpOBaHNE YMEHHMH W HaBBIKOB Pa3yMHOTO  IPHPOJIONONB30BaHHS, Pa3BUTHE
9KOJIOTHYECKOH KYJIBTYpBl, NMPHOOPETEHHE OMBITa OOIIECTBEHHO-TIOJNIE3HONW 3KOJIOTHYECKOH
JIESATENBHOCTH.

OOmiee 4uCIO YacoB, MPEAYCMOTPEHHBIX Ul M3YYEHHUs XUMHUHM Ha YIiyOJIEHHOM YPOBHE CPEIHEro
oOmiero oopazoBanus, cocrasiseT 204 yacos: B 10 kiacce — 102 gaca (3 gaca B Hepenro), B 11 xmacce —
102 gaca (3 yaca B HEZIEIIO).



COJEP)KAHUE OBYYEHUS
10 KJIACC
OPT'TAHUYECKAS XUMUS

TeopeTuyeckne OCHOBbI OPraHUYeCKON XUMMH.

[IpenMeT M 3HaUYEHUE OPraHUYECKOW XHWMUH, MPEACTABICHHE O MHOT000pa3suM OpPraHu4eCKHX
COEJIMHEHUI.

DJNIEKTPOHHOE CTPOCHUE aroMa YTIiiepoja: OCHOBHOE M BO30YKIEHHOE COCTOsSHUS. BaseHTHbBIC
BO3MOXKHOCTH aToOMa yriiepoaa. XUMUYecKas CBSA3b B OPraHUYECKUX COCMUHEHUIX. THITBI THOpUAU3AIUN
aTOMHBIX opOuTaieil yriaepona. MexaHu3mMbl 00pa30BaHUsT KOBAJICHTHOW CBS3M (OOMEHHBIN U JIOHOPHO-
aKIeNITOPHBIN). THIBI TEepeKphIBaHUS ATOMHBIX OpOWTaNiel, 6- W 7-cBsi3u. OauHapHas, JBOWHAS U
TpoiHas cBs3b. CIOCOOBI pa3phiBa CBS3CH B MOJICKYJIax OpraHMYecKuX BeriecTs. [loHsATHE 0 CBOOOHOM
panukaie, Hykiaeohuie u 3eKTpodue.

Teopus cTpoeHust oprannyeckux coenunennii A.M. byTiepoBa u cOBpeMEHHBIEC MPEICTABICHUS O
CTPYKTYpE MOJIEKYJ. 3HAaYeHHE TEOPHUU CTPOCHHUS OPraHUYEeCKUX COCAMHEHHH. MONEKyIspHbIE U
CTpYKTypHBIe (QopMmyibl. CTpyKTypHBIE (OPMYJIBI pPa3IMYHBIX BUJOB. pa3BEépPHyTas, COKpaIIEHHAs,
ckenetHas. M3omepus. Buabl u3oMepuu: CTPYKTypHas, NPOCTPAHCTBCHHAS. DJICKTPOHHbBIC 3PQPEKTH B
MOJIEKYJIaX OpPraHWYeCKUX COCAMHEHHH (MHAYKTUBHBIA U Me30MepHBIN (D (DEKTHI).

[Ipencrarienue o KIacCU(PHUKAIIMN OPraHUIeCKHX BeliecTs. [loHaTHe 0 QpyHKIIMOHAIBHOMN TpyIIIIE.
I'omonorus. T'omonmornyeckue psiapl. CucTeMaTHdeckass HOMEHKJIATypa OpPTraHUYECKUX COCAMHCHHIA
(IUPAC) u TpuBHanbHbIC Ha3BaHHS OTACIBHBIX MPEICTABUTEIICH.

Oco0OeHHOCTH U KiIacCU(UKAIUs OpraHUYecKuX peakinuid. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKIuu B OPraHMYECKON XUMHHU.

OKCIEpUMEHTAILHBIE METOJBl H3YYCHHUS BEIIECTB M HX TMPEBpaIlCHU: O03HAKOMJICHUE C
o0Opa3naMi OpraHWYEeCKHUX BEIIECTB M MaTepHallaMH Ha WX OCHOBE, OIBITHI 10 TPEBPAICHUIO
OpPTaHMYECKUX BEIECTB IMPH HAarpeBaHWd (IUIaBIieHHE, OOYTNIMBaHWE W TOpPEHHE), KOHCTPYHPOBAHHE
MOJIeJIe MOJIEKYJI OPraHUYECKUX BEIIECTB.

Yraesonopoasl.

Anxanel. ['oMomormveckuid psiig  ankaHoB, oOmas ¢opMylia, HOMEHKJIATypa W H30MEpUs.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY AlIKaHOB, SP>-rHOpUIM3alKs aTOMHBIX OpOUTaeil
yTIepoaa, 6-cBsi3b. OU3NUYecKue CBONCTBA aJIKAaHOB.

XVWMUYEeCKHe CBOMCTBA aJKaHOB: PEAKIUM 3aMElIeHHs, W30MEPU3allid, JETHIPHUPOBAHUA,
MUKITN3aIUY, THPOIN3a, KpeKuHra, ropeHus. l[lpencraBieHne o MeXaHW3ME pEakIuil PaguKaIbHOTO
3aMeleHusl.

Haxoxnenune B npupoae. CriocoObl NOTy4YeHHS U PUMEHEHHE aTKaHOB.

Huknoankanel. OOmas ¢opmyna, HOMEHKIarypa u u3zoMmepusi. OCOOEHHOCTH CTpPOEHHS |
XUMHYECKUX CBOWCTB MalbIX (IIUKJIONPOIAH, IMUKIOOyTaH) W OOBIYHBIX (I[MKJIOTICHTaH, ITUKJIOTeKCaH)
nuKIoagkaHoB. CriocoObl MOMyYeHHS U IPUMEHEHHE TUKII0aIKaHOB.

Anxensl. ['omonormdeckuid psii ajakeHOB, oOmas Qopmyia, HOMEHKIATypa. ODIEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJI AIKEHOB, SP?-rUOpHAN3alUs aATOMHBIX OpOHTaNell yrieposa, G- U
n-csi3u. CTpykTypHass W reoMerpuueckas (IEc-TpaHC-) m3oMepus. DU3HUECKHe CBOWCTBA ajIKEHOB.
XVUMUYECKHe CBOMCTBA: PEaKIMH MPHUCOCIUHEHHS, 3aMEIICHHUS B (-TIOJIOKEHUE IPH JBOMHON CBS3H,
nonuMmepu3anun u okucieHus. [Ipasmino MapkoBHuKoOBa. KauecTBeHHBIE peakiMu Ha JBOWHYIO CBSI3b.
CrocoOsbI OTyYeHUs ¥ TPUMEHEHHUE aJIKEHOB.

Ankannensl. Kiaccudukaius amkaaueHoB (CONMPsDKEHHbBIE, M30JIMPOBAHHBIE, KYMYAUPOBAHHbLE).
OCco0OEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XMMHYSCKHUX CBOMCTB CONPSDKEHHBIX AWEHOB, 1,2- u 1,4-
npucoeannenue. Ilogumepusanus conpsokEHHbIX aueHoB. CrocoObl IMOJNyYeHHS W MPUMEHEHHE
aJKaTUEHOB.

AnkuHbl. ['OMOJOrHMUYECKUN psJ alKWHOB, oOmias ¢opmyjia, HOMEHKIATypa M H30MEpHs.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aJIKUHOB, SP-THOPUAM3ALIMS aTOMHBIX OpOuTaien
yriiepona. DOuU3NUYECKHE CBOWCTBA QJIKHHOB. XWMHUYECKHE CBOWCTBA: pEAKIMH TIPUCOCAMHCHIS,
IAMEpU3allid W TPUMEPH3AINH, OKUCICHHUS. KUCIOTHBIE CBOWCTBAa AJIKWHOB, MMEIOININX KOHIIEBYIO



TPOHHYIO CBsi3b. KauecTBeHHbIE peaknnyd Ha TPOHHYIO CBs3b. CrocOOBI TOMY4YEHHS] M TIPUMEHEHHE
AJIKWHOB.

ApomaTtndeckue yrieBofoponbl (apensl). ['omonormdueckuit psim apeHoB, oOmas Qopmya,
HOMEHKJIaTypa H HW30MepHus. OIEKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI OeH30a.
dusnyecKre CBOWCTBA apEHOB. XUMHUYECKHE CBOWCTBA OSH30J1a U €T0 TOMOJIOTOB: PEaKIMK 3aMeIleHHs B
OCH30JILHOM KOJbLIE W YTJIEBOJOPOAHOM paJHKaje, PeaKUUd NPUCOSAWHEHHS, OKHCICHHE TOMOJIOTOB
Oenzona. [lpencraBnenne 00 OpHUEHTHPYIOIIEM [EHCTBUHM 3aMecTUTeNeld B OEH30JbHOM KOJIbIE Ha
MpUMepe ANKWIBLHBIX PaJUKaIOB, KapOOKCHILHOW, T'MAPOKCHILHOW, aMUHO- M HUTPOTPYIIBI, aTOMOB
ranoreHoB. (OCOOCHHOCTH XHMMHYECKHX CBOWUCTB cTHupoia. llomumepusanus ctupona. CrocoObl
MOJTyYEHUs ¥ IPUMEHEHUE apOMATHYECKHUX YIJIEBOAOPOIOB.

[Mpupoansrii ra3. [lonytaeie HedTsHBIC Ta3el. Hed1h n e€ npoucxoxaenue. KameHHbI yrons u
npoayKTel ero mnepepabotku. CrmocoObl mepepaboTku He()TH: NEPEroHKa, KPEKUHT (TepMHYECKHH,
KaTtaauTudeckuii), pudopmunr, nupoiu3. I[IpomykTsl mepepaboTKM HedpTH, HX MNPUMEHCHUE B
MPOMBIIIUICHHOCTH U B OBITY.

I'eneTudeckast CBA3b MEXAY pPa3IUYHBIMU KJIACCAMH YTIIEBOIOPOJIOB.

ONEeKTPOHHOE CTPOEHHE TaJOreHIPOU3BOIHBIX YTIIEBOAOPOIOB. Peakiyy 3ameleHus rajioreHa Ha
THJIPOKCOTPYIITY, HUTPOTPYIITY, IUAHOTPYMIY, aMUHOrpymnmy. JlecTBHE Ha TaJoreHNpOU3BOJHBIC
BOJIHOT'O M CIIMPTOBOTIO pacTBOpa WIENOUYU. B3auMoaeicTBUE AUTAIOrE€HATKaHOB C MAarHUEM U LIUHKOM.
[lonsTHE 0 METAJIIOOPTaHUYECKUX COeTMHEHMX. VIcTonp30BaHNEe TaJIOT€HITPOMU3BOAHBIX YIIIEBOIOPOIOB
B OBITY, TEXHUKE U TIPY CUHTE3€ OPraHUYECKUX BEIECTB.

OKcliepuMeHTaNbHBIE METOJbl M3YYEHHsI BEIIECTB M WX MpEeBpaIleHH: M3ydeHHe (U3NUECKUX
CBOICTB YIII€BOAOPOAOB (PACTBOPUMOCTD), KAUECTBEHHBIX PEaKLUil yTIeBOJOPOIOB PA3INYHBIX KIaCCOB
(oOeciiBeunBanue OpPOMHOW WJIM HMOJHOW BOJBI, pacTBOpa IEpPMaHraHaTa Kajus, B3aMMOJCHCTBUE
areTIiieHa ¢ aMMHA4HBIM pPacTBOpOM okcuaa cepebpa(l)), kauecTBeHHOe OOHApy>KeHHE yriepoaa U
BOJOPOJa B OPraHMYECKUX BEIIECTBAX, [IOJYYCHUE HTHICHA U MU3YyUYCHUE €r0 CBOWCTB, O3HAKOMIICHHE C
kouteknusaMu «HedTs» 1 «Yrompy», ¢ obpa3namMu IIacTMAcC, KaydyKOB M PE3WHBI, MOJCIHPOBAHHE
MOJIEKYJI YII€BOJAOPOAOB U ralOreHIPOU3BOIHBIX YIIEBOIOPOIOB.

Kucnopoaconep:xanue opranndeckue coeJuHeHMs.

[IpenenpHble omHOaTOMHBIE CUPTHL. CTpoeHHE MOJEKyN (Ha MpUMEpe METaHONla W ATaHOoJa).
I'omonornveckmii psig, obmas Gopmyia, u3oMepusi, HOMEHKIATypa W Kiaccudukamus. dusmueckue
CBOIMCTBa MpEAENbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBSI3W MEXAY MOJIEKYJIaMU CIHPTOB.
XUMHUYECKHE CBOMCTBA: peaklUU 3aMEUICHUs, JNETUApaTalud, OKHUCICHHS, B3aUMOJACHUCTBUE C
OpraHMYECKUMU M HEOPraHMYEeCKUMHU KuciaoTamu. KayecTBEHHas peakiusi Ha OJHOATOMHBIE CIHUPTHI.
JeiictBre 3TaHOa W MeETaHONA Ha OpraHm3M dYenoBeka. CrocoObl TONy4YeHWs] W TNPUMEHEHUE
O/IHOATOMHBIX CIIUPTOB.

[IpocTsie 3¢upsl, HOMeHKIaTypa 1 u3oMepusi. OcoOeHHOCTH GU3NIECKIX U XUMHUUECKUX CBOHCTB.

MHOroatoMHble CHUPTHl — 3TUIEHIJIUKOIL U FIUUEpUH. DPU3HUECKHE U XUMUYECKUE CBOICTBA:
peakuuy 3aMEUICHUs, B3aUMOJECHUCTBHE C OpPraHMYECKUMH W HEOPraHUYECKUMHU KHUCIOTaMH,
KaueCTBEHHAs] peaklUsi Ha MHOroaTOMHble chupThl. [IpeacTtaBieHre O MeXaHU3ME pEaKLMi
HyKJeopuIbHOrO 3aMerieHus. JeiictBue Ha opraHusM udenoBeka. CrnocoObl MOMYYEeHUS! U MPUMEHEHUE
MHOT'0aTOMHBIX CIIUPTOB.

©®enon. CTpoeHHe MOJEKYNbl, B3aWUMHOE BIMSHHE THUAPOKCOTPYNIBI M OCH30JIBHOIO Sifpa.
Ousnueckue cBoiicTBa Gpenona. OcOOEHHOCTH XUMHUECKUX CBOUCTB (peHona. KauecTBeHHbBIE peakuy Ha
¢denon. Tokcnanocth (enona. CrocoObl monyyenus: U npuMeHenne (enona. deHondopmanbaeruaHas
cMoJIa.

KapOonnnbpHble COeMHEHUS — albAETHABI M KETOHBI. JJIEKTPOHHOE CTPOEHHE KapOOHHWIBLHOU
rpymmsl. ['oMonorudeckue psijibl ajdbJIeTHI0B M KETOHOB, 00mIas GopMyia, U30MepUs U HOMEHKIATYpa.
®uU3nYeCcKre CBONCTBA ajbJErU0B U KETOHOB. XMMHUYECKHNE CBOMCTBA aJIbJIETU/IOB U KETOHOB: PEaKIUU
npucoeanHeHus. OKHUCIEHUE albJIETH/I0B, KAYECTBEHHbIE PEakIy Ha anpieruapl. CrocoObl MOTydeHus
Y TIPUMEHEHHE aJbJIETHJIOB U KETOHOB.

OJIHOOCHOBHBIE  TIpeJieNibHble  KapOOHOBbIE KHUCIOTBL. (OCOOEHHOCTH CTPOEHHS MOJEKYI
KapOOHOBBIX KHCIOT. M3oMepust u HOMeHKIaTypa. PU3NYECKHEe CBOWCTBA OJHOOCHOBHBIX MPEIETbHBIX



KapOOHOBBIX KHCTIOT. BOMOpomHBIE CBSI3M MEXKIYy MOJIEKyJaMH KapOOHOBBIX KHCIOT. XHWMHUYCCKHE
CBOMCTBA: KHCIIOTHBIC CBOMCTBA, PEaKIUsA 3TCPUPHUKAIUH, PEAKIUH C YIaCTHEM YIJIEBOAOPOIHOIO
panukana. OcOOCHHOCTH CBOWMCTB MypPaBBHHON KUCJIOTHIL. [IoHATHE O MPOM3BOAHBIX KapOOHOBBIX KHCIIOT
— CIIOKHBIX 3¢upax. MHorooOpa3ne KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HEMPEICTbHBIX H
apOMAaTHUYECKUX KapOOHOBBIX KHCJOT, JUKAaPOOHOBBIX KHCJIOT, THAPOKCHKAPOOHOBBIX  KHCIIOT.
[IpencraBuTenu BhICHINX KapOOHOBBIX KHCJIOT: CTCAPUHOBAs, NMAJIbMUTHHOBAs, OJICUHOBAs, JUHO/IE8As,
JUHOAEH08ast KUCIOThI. CrOCOOBI TIOYYCHHS U IPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxubie 3¢upbl. ['omonoruueckuit psn, obOmas ¢opMysia, H30MEpUs U HOMEHKJIATYpa.
dusnueckre U XUMUIECKUE CBOMCTBA: TUIPOIN3 B KUCIION U IIEIOYHOU cpejie.

JKupsl. Ctpoenue, pU3NUeCKre U XUMHYECKHUE CBONCTBA JKUPOB: TUAPOJIU3 B KUCIION U MIETOYHON
cpene. OCOOCHHOCTH CBOWCTB JKHPOB, COACPIKAIIUX OCTATKH HEIPENEIBbHBIX KUPHBIX KHCIOT. JKUpHI B
pupoze.

MBpI14 KaK COJTH BBICIIMX KapOOHOBBIX KHCJIOT, HX MOIOIIEE ICHCTBHE.

OO01mas xapakTepucTuka yrieBonoB. Kiaccudukanus yrieBoJoB (MOHO-, M- U MOJIMCAXAPHIBI).
MoHocaxapuabl: TIIOKO03a, (pykTo3a, ramakrosa, pubo3a, Ae30KcupuO03a. DU3NYeCcKHe CBOWCTBA U
HaxoxzaeHue B npupoae. DorocuHTe3. XMMHUECKHME CBOMCTBA TUIFOKO3bl: PEAKLUMH C YYacTHUEM
CITUPTOBBIX U AIBJCTUAHON IPYII, CHUPTOBOE M MOJIOYHOKHCIIOE OpoxkeHHe. [IpuMeHeHre TII0KO3bI, e€
3HAUCHHWE B KU3HENCATEIBHOCTH oOpraHum3ma. Jlucaxapuubl: caxapo3a, MaiabTO03a U JIAKTO3a.
BoccranapnuBaromue ¥ HEBOCCTaHABIMBAIONIUE AUcaxapuabl. ['uaponu3 nucaxapuaoB. HaxoxiaeHue B
npupoje u npumeHeHue. [lonucaxapunbl: Kpaxmai, TIIUKOTCH U IeiuToio3a. CTpoeHHe MaKpOMOJIEKYIT
Kpaxmalia, TJIMKOreHa M 1eJulroo3bl. dusznueckue CBOWCTBA Kpaxmalla W UEJUII0JI03bl. XHMMHUYECKHE
CBOMCTBa Kpaxmaya: THAPOJIN3, KaYeCTBEHHASI PEaKIUs C MOJIOM. XHUMHYECKHE CBOMCTBA IIEIUIIOJIO3BI:
THJIPOJIN3, MOTyYCHUE d(PUPOB 1eILTE0NI03b1. [ToHsITHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN
MIENK).

OKCIEPUMEHTAIBHBIE METO/IbI M3yUEHHUS BEILECTB U UX MPEBPALICHUI: paCTBOPUMOCTD Pa3INYHBIX
CIIUPTOB B BOJIE, B3aUMOJCHCTBHUE 3TAaHOJIA C HATPUEM, OKHCIECHUE HTWIOBOIO CHUpPTA B ajbJCrH] Ha
pacKa€HHOW MEIHON MPOBOJIOKE, OKHCICHHWE DJTHUJIOBOTO CIHPTA AWXPOMATOM Kamus (BO3MOXHO
WCIIONB30BaHUE BHUICOMATEPHANIOB), KAueCTBEHHBIE pEaKIMH Ha alpJeruabl (C  THIPOKCHIOM
muammuHcepeOpa(l) u  ruapokcumom  Mmemu(ll)), peakmms rimuepuHa ¢ ruapokcugom  meau(ll),
XUMUYECKHE CBOICTBA pacTBOpa YKCYCHOM KHUCJIOTBHI, B3aUMOJEWCTBHE pPAacTBOpa IJIIOKO3bl C
ruapokcunom Meau(ll), B3amMopeiicTBre Kpaxmalia ¢ MOJO0M, PElIeHHE IKCIePUMEHTAIBHBIX 3a/1a4 10
temaM «CripThl ¥ peHonb», «KapboHoBbIe KUCTOTHL. CIIOKHBIE Y(UPED.

A3oTcoep:kaniue OpraHu4ecKne coequHeHus.

AMUHBI — OpTraHWYEcKHe NMPOM3BOIHBIE ammuaka. Kiaccubukanus amMuHOB: anuQaTHyecKue u
apoMaTHYeCKre; IEpBUYHbIE, BTOPHYHBIC U TpeTHdHbie. CTpOeHUE MOJIEKYJ, 001as ¢popmyia, H30MEpHs,
HOMEHKJIaTypa W (U3WYECKHe CBOMCTBA. XMMHUYECKOE CBOMCTBAa anu(paTUYecKHX aMHHOB: OCHOBHBIE
CBOMCTBa, AJIKWIMPOBAaHUE, B3aUMOJCHUCTBUE MEPBUYHBIX AMHUHOB C a30TUCTOH Kkuciaoroi. Conu
AIIKMJIAMMOHHS.

AHWIIMH — NpeICTaBUTENh aMUHOB apoMathyeckoro psga. CrpoeHue aHwinHa. Bzanmuoe
BIUSHUE TPYII aTOMOB B MoOJieKyie aHuiauHa. OCOOEHHOCTM XMMHYECKHX CBOWCTB aHHWIIMHA.
KauecTBennble peaknuy Ha aHmwiuH. CrocoOBI MONydeHUS M TpPUMEHEHHE ann(paTHYecKuX aMHHOB.
[Tony4eHnne anunuHa U3 HUTPOOEH30Ia.

Amunokucnotel. Homenknatypa u wuzomepus. OTaenbHble MOPEICTABUTENN 0O-aMHUHOKHUCIIOT:
TIIMIWH, ajaduH. Pu3ndecKue CBONCTBA aMHHOKHCIOT. XHMHYSCKHE CBOMCTBA aMHHOKHCIOT Kak
aM(pOoTepHBIX OPTraHUYECCKUX COCAMHCHUM, PEaKIus MOTMKOHICHCAIINH, 00pa30BaHNE MENTHIHON CBSI3H.
buonornyeckoe 3HaueHNE aMHHOKHUCIIOT. CHHTE3 ¥ THAPOIN3 TIEITHIOB.

Benku kak npupojHbie MOJUMeEpbl. [lepBUYHAs, BTOpUYHAS M TPETHUYHAS CTPYKTypa OEJIKOB.
XUMHYECKIE CBOMCTBA OEIKOB: THAPOIIN3, ICHATYPAITHsl, KAUYECTBEHHBIC PEAaKIINK Ha OCIIKH.

OKCIepUMEHTaIbHBIE METOJbI M3YUYCHMs BEIIECTB U HMX INPEBpAIICHUIN: pacTBOpPEHHE OCIIKOB B
BOJIE, JICHATYypaIis OCJIKOB ITPH HArPEBaHUH, IBETHBIC PEAKIIMU Ha OCJIKH, PEIICHHE SKCIIEPUMEHTAIbHBIX
3amad Mo TeMaM «A30TcofepiKallue OpraHudecKue COeAWHEHMs» W «Pacmo3HaBaHme OpraHUYECKUX
COCTMHEHMIN.



BrbicokoMoJieKyIsIpPHbIE COeTHHEHHS.

OCHOBHBIE HOHATHA XUMHU BBICOKOMOJICKYJISIDHBIX ~COCAMHEHHUN: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALMH, CPeIHssl MOJEKyJsipHas Macca. OCHOBHbIE METOMBI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEANHEHUH — IIOIMMEPHU3aLHs U MOJIMKOHICHCALIHSL.

Ilonmumepubie Matepuansl. [lmacTMmaccel (MONMMATWIIEH, TONMIIPONWIEH, MOIMBUHUIXIOPU,
MOJMCTUPOJ, TOJMMETHIMETAKPHIIAT, MOJUKapOOHATHl, IMOJUATWICHTepedTanar). YTwiuzanus |
nepepadoTKa IIaCTHKA.

DnacToMepbl: HaTYpalbHBIM Kay4dyK, CHHTETHYEeCKHEe Kaydyyku (OyTaaueHOBBIH, XJIOPOIPEHOBBIMH,
M30MPEHOBBIN) U CWIIMKOHBI. Pe3nHa.

BonokHa: HaTypasbHbIe (XJIOMOK, IePCTh, MENK), HCKYCCTBEHHBIE (BUCKO03a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KalpoH U JIaBCaH).

[TonumMepsl crenManbHOTO Ha3HAa4YeHUs (Te(IIOH, KeBlap, JJIEKTPONPOBOASIINE IOIUMEPHI,
OnopaznaracMble OJIUMEPHI).

OKCTepUMEHTaJIbHbBIE METOABl H3YYEHHUs BEIIECTB M UX MpEBpallleHUil: O3HAKOMJIEHHE C
o0pa3umamMu  MPHPOAHBIX U  HMCKYCCTBEHHBIX  BOJIOKOH,  IUTaCTMAcC, KaydyKOB, pCIICHHUE
3KCTIEpUMEHTANBHBIX 33ja4 10 TeMe «Pacro3HaBaHue miIacTMace U BOJIOKOH.

PacuérHele 3anaun.

Haxoxnaenue MoOJIEKyJSIpHOH (OPMYJIbl OPraHUYeCKOr0 COCAMHEHHUS 110 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXO/ISIIMX B €r0 COCTAB, HAXOXKACHUE MOJIEKYJISPHON (POPMYIIBI OPraHUIECKOTO COCTUHEHUS
mo Macce (00BEMY) NPOJYKTOB CropaHuisi, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY) NPOAYKTOB
PEaKIMy W/WITN UCXOAHBIX BEIECTB, YCTAHOBJICHUE CTPYKTYPHOU (POpMYJIbI OPraHMYECKOro BEIIEeCTBa Ha
OCHOBE €ro XHMMHUYECKHUX CBOMCTB MU CHOCO6OB MOJy4YCHusA, ONpCACIICHUC NOJIM BbIXOIa IMPOAYKTa
peaxiuy OT TeOPETUIECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeAMETHBIX CBsI3ed NOpU HM3y4YeHUH opraHudeckod xumuu B 10 kmacce
OCYILECTBIISIETCSL YEepe3 HCIIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbBIX IOHSATHH, TaK M IHOHSATHH,
NPUHSTHIX B OTAENBHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE NOHSATHA: SIBICHHME, HAY4HbIH (aKT, IMIoTe3a, Teopus, 3aKOH,
aHaJn3, CUHTE3, KIaccu(uKalus, HabIro1eHNe, U3MEPEHNE, SKCIEPUMEHT, MOJIEIb, MOJICJINPOBAHHE.

®dusnka: marepus, aToM, 3JEKTPOH, NMPOTOH, HEHTPOH, MOJEKYJa, SHEPIeTUUECKHH YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEITMYUHbI, AMHULBI H3MEPEHUS,
CKOpOCTb, HEPTHUS, Macca.

Buonorus: knerka, opraHu3M, OJKOocHuCTeMa, Ouocdepa, meraboiu3M, HACIEICTBEHHOCTS,
aBTOTPOQHBIN U TeTepoTPOdHBIA THII NUTAHUS, OpoXKeHHEe, (POTOCHHTE3, AbIXaHWE, OENKH, YIIIEBOIHI,
JKUPBI, HYKJIENHOBBIE KHUCIIOTHI, ()EPMEHTBI.

I'eorpadusi: mone3Hsle KCKONaEMBbI€, TOILIUBO.

TexHoNOrys: MNUILEBbIE NPOAYKTHl, OCHOBBI PALMOHAIBHOTO THTAHMS, MOIOILIME CPEICTBa,
MaTepHajbl U3 HCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.



11 KJIACC
OBIIAS U HEOPTAHUYECKAS XUMUSA

Teoperuyeckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX sfep. XUMHYECKHH 3ieMeHT. M3orombl. CTpoeHHE 3IIEKTPOHHBIX
000JI09eK aTOMOB, KBaHTOBBIE HYHCJIA. DHEPreTHYECKHE YPOBHH W IMOIYyPOBHH. ATOMHBEIE OpOWTAIIH.
Knaccnpukamms XUMHYECKHX 3JIEMEHTOB (S-, P-, d-, f-amementsr). Pacmpemenenue 3IeKTPOHOB IIO
ATOMHBIM OpOHTAISIM. DJIEKTPOHHBIE KOH(PUTYpaIlii aTOMOB 3JIEMEHTOB TIEPBOTO—4ETBEPTOTO MIEPHOI0B
B OCHOBHOM ¥  BO30YXIEHHOM  COCTOSIHMH,  DJIGKTPOHHBIE  KOH(QUTYpallMd  HOHOB.
DIIEKTPOOTPHUIIATEIIBHOCTb.

Tlepuonuueckuit 3akon u Ilepuonuueckas cucrema xumuueckux snemeHToB JI.M. MeHnneneesa.
Ces13p meproanYecKoro 3akoHa u [leprogmueckoil cuCTEMBI XMMHYECKHX 3JEMEHTOB C COBPEMEHHOM
TEOpUel CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHYECKHX JIIEMEHTOB U
00pa3yeMbIX UMH MPOCTBIX W CIOXHBIX BEIIECTB IO TPyNIIaM W MEepHoAaM. JHAYCHHE MEePHOIIMIECKOTO
3akoHa /.. Menneneena.

XuMuyeckass CBA3b. BuIOpl XHMHUYECKOH CBsI3U: KOBAJEHTHas, HWOHHAs, MeETaJIIMYecKasl.
MexaHu3Mbl 00pa3oBaHMsl KOBaJCHTHON CBS3U: OOMEHHBIN U IOHOPHO-aKIENTOPHBIN. DHEeprus U JJHHA
cBsa3u. llodspHOCTh, HAampaBIEHHOCTh M HACBHIIIAEMOCTh KOBAJEHTHOW CBsA3u. KpaTHble CBS3M.
Bonopoanas cBs3b. MeKMOJEKYIAPHBIE B3aUMOAECHCTBHUSL.

BaneHTHOCTH W BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b AJIEKTPOHHOM CTPYKTYPBI MOJEKYJ C UX
reOMEeTPUYECKUM CTpOeHHEM (Ha MpUMepe COSAMHEHNH 3JIEMEHTOB BTOPOTO MEpHOo/Ia).

IIpencraBnenne 0  KOMIUIEKCHBIX  coeAuHeHUsiX.  CocTaB  KOMIUIEKCHOTO — HMOHa:
KOMITJIEKCOOOpa3oBarenb,  JUTaHAbl.  3HAaueHHE  KOMIUIGKCHBIX  coeauHeHuid.  [lomatme o
KOOPAWHALIMOHHOW XUMHUH.

BemecTBa MOJNEKYJISPHOTO M HEMOJEKYJISIPHOTO CTPOEHHA. THMBI KPUCTAIUIMYECKUX PEHIETOK
(cTpyKTyp) M CBOICTBa BEIIECTB.

Ilonstue o nucnepcHbIXx cuctemax. McrtunHble pacTBopbl. IlpeacraBieHne O KOJUIOMIHBIX
pactBopax. CrocoObl BBIpaKEHUS KOHIICHTPAIMH PACTBOPOB: MaccoBas JOJsI BEIIECTBa B PacTBODE,
MOJIsIpHasE ~ KOHIIEHTpauus. HacbellleHHble W HEHACHIEHHBIE  PAacTBOPBI,  PaCTBOPUMOCTE.
Kpucrammoruaparsr.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHMUECKUX BEIIECTB. TpHUBHAIbHBIC HA3BAHUS OTJEIBLHBIX
TIpeJICTaBUTENEl HEOPraHMYECKUX BEIIECTB.

Knaccupukanus XUMHYECKHX pEakUid B HEOPraHWYeCKOH M OpraHMYecKod XHMHUH. 3aKOH
COXpaHEHHUSI MacChl BEIIECTB; 3aKOH COXPAaHEHUS M MPEBpAIlEHUs] SJHEPTUU NPU XUMHUYECKUX PEaKIIHIX.
TenmnoBbie 3QPEKTh XUMUYECKUX peakiuii. TepMoXuMUdecKkue ypaBHEHNSI.

CKOpOCTh XMMHYECKOH peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (aKkTOpoB. |'OMOTeHHBIE U
reTeporeHHble peakuuu. Katanus u KkaTanu3aTopsl.

OOpatumble W HeoOpaTUMbIE peakluu. XUMHYecKoe paBHOBecue. KOHCTaHTa XUMHYECKOTO
paBHOBecus. DakTOphl, BAUSIONIME HA MOJOKEHUE XMMUYECKOTO PAaBHOBECHUS: TEMIEPATYpPa, NaBICHUE U
KOHLIEHTPAallMH BEIIECTB, YYacTBYIOMMX B peakuuu. [lpunnun Jle HlaTense.

Onexrpoauruueckas auccouuanus. CunbHbele U cina0ble 3NEeKTpoNuThl. CTeneHb AWCCOLUALNU.
Cpena BOIHBIX pPAacTBOPOB: KHCJIOTHAs, HEWTpaibHas, IuesnoyHas. Bomopoxanselii mokasarens (pH)
pactBopa. ['maponus coneil. Peakiyn nonHoro oomeHa.

OKHCINTENBHO-BOCCTAHOBUTENbHBIE  peakiuu. CreneHb  okucineHusd.  OKHUCIUTENb U
BOCCTaHOBUTENb. lIpomecchl OKHMCIEHMS M = BOCCTaHOBJIEHMs. BaxkHeilmme okucauTenun U
BOCCTaHOBHUTEIH. MeTO[] 3JIeKTPOHHOT0 OaaHca. DJIEKTPOJIN3 paCTBOPOB U PACILIABOB BEIIECTB.

OKCTIEpUMEHTAIIbHBIE METOABI M3YyUEHUsS BEIIECTB M MX IPEBpAIICHUI: Pa3IoKEHUE MEPOKCHIA
BOIOPOAAa B NPHUCYTCTBHM KaTalu3aTopa, MOAETH KPHUCTAUIMYECKMX PEHIETOK, MPOBENCHUE pEaKIUl
MOHHOT'O OOMEHa, ONpEAEJICHUE Cpelbl PacTBOPOB C IOMOLIbIO HMHAMKATOPOB, H3y4YEHHE BIIUSHUS
PasIn4HBIX (PaKTOPOB HA CKOPOCTb XUMHUUECKON peakiy 1 MOJIOKEHNE XUMHUUYECKOTO PAaBHOBECHSL.

Heopranuyeckast xumusi.



TTonoxenue HemeTtamioB B [lepuoanueckoit cucteMe xumudeckux siaeMenToB J[.M. Menpeneesa u
OCOOCHHOCTH CTPOCHUS MX aToMOB. DH3MYECKHE CBOWCTBA HEMETAIOB. AJIIOTPONHS HEMETAUIOB (Ha
mpUMepe KUCIIopoa, cepsl, hocdopa u yrieposa).

Bonopon. Ilomydenme, ¢u3mveckne W XUMHYECKHE CBOWCTBA: pPEAKIMH C METAUIAMHA U
HEMeTaJlJlaM1, BOCCTAaHOBUTEbHBIE cBOMcTBa. [ mapuapl. TOMIUBHEBIE 3IEMEHTHI.

I'anorensl. Haxoxaenue B mpupoe, cnocoObl MmorydeHus, pu3ndeckue 1 XMMUIECKUEe CBOMCTBA.
I'anoreHoBomopoabl. BakHelue KUCIOPOJCOepKAIIUe COCIUHECHHUS TajoreHoB. JlabopartopHbie u
MPOMBIIIIIEHHBIE CITOCOOBI MOTYYEHHS TAIOTEHOB. [IpuMeHeHre TalloTeHOB ¥ UX COSAMHEHH.

Kucnopon, o3on. JlabGopaTopHble W NPOMBINUICHHBIE CIOCOOBI IONyYSHHS KHCIOPOJA.
®uznvecKkre 1 XMMUYECKHE CBOMCTBA U MPUMEHEHHE KUCIOPOAA U 030HA. OKCHUJIBI U TIEPOKCHUBI.

Cepa. Haxoxpaenue B mpupoje, cHocoObl MOIy4eHHs, (PU3NUYEeCKHe M XUMHYECKHE CBOWCTBA.
CepoBogopon, cynsduasl. Oxcup cepbi(1V), okcun ceppi(VI). CepHucras u cepHas KUCIOTHI U MX COJIH.
OcoOeHHOCTH CBOMCTB cepHOl KUCIOTHL. [IpruMeHeHune cepbl U e€ CoOeAMHEHH.

Azor. Haxoxxaenue B mpupojae, crnocoObl MoiydeHus, (Qu3ndeckue M XUMHUYCCKHE CBOWCTBA.
Awvmuak, HUTpHUIBL. OKCHIBI a30Ta. A30THCTas U a30THAs KUCIOTHI M MX coid. OCOOCHHOCTH CBOWCTB
a30THOM KUCIIOTHL. [IpuMeHeHre a30Ta 1 ero CoeJUHEeHUH. A30THBIE YA0OpEeHUSI.

®ocdop. HaxoxneHne B mpupoae, cocoObl MomydyeHus, GU3NUIecKue U XUMUYECKHE CBOMCTBA.
®Dochunst u ochun. Oxeuast ocdopa, dochopnas kucnora u e€ conu. [Ipumenenue dpocdopa u ero
coeaunenmit. DochopHbie ynoOpeHus.

Yraepon, HaxoxIeHHe B MpHpoje. AuoTponHble Moaudukanun. OU3NUECKHE U XUMHYECKUE
CBOMCTBa MPOCTBHIX BeIECTB, 00pazoBaHHbIX yriaepomoMm. Oxcua yriepona(ll), okcun yrimepoma(lV),
yrojibHasi KUCIO0Ta U e€ colii. AKTUBUPOBAHHBIN yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHble
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOAOM, U €T0 COSANHEHHH.

Kpemnwmii. Haxoxxnenue B mpupope, CriocoObl monydeHus, Gu3ndecKue U XMMHIECKHEe CBOWCTBA.
Oxcupn kpemuus(lV), kpemMHHEBas KHCIOTa, CWIHMKATHL. llprMeHeHWe KpeMHHS M €ro COeAMHEHWH.
Crexi1o, ero noyryuyeHue, BUIpl CTEKIIA.

[lomoxxenne wmetammoB B llepmoamueckoil cucreMe XMMHUYecKuUX dieMeHToB. OcoOeHHOCTH
CTPOEHHUSI DJIEKTPOHHBIX 000JOYeK aroMoB MeTauioB. OOmue (¢u3nuecKkue CBOWCTBA METAJUIOB.
IIpumeHneHnue MeTasuIoB B ObITY M TexHUKe. CIUIaBbl METAJIIOB.

ONEeKTPOXUMUYECKUN psii HampspKeHUH MeTayuioB. OOmIMe cHocoObl IMONyYeHHS METalIoB:
THIPOMETAILTYPrisi, TUPOMETAJUTyprus, 3JekTpoMeTautyprus. [lonsarue o koppo3un metaiioB. CiocoObl
3aILIUTHl OT KOPPO3UH.

O6mas xapakTepuctuka MetauioB |A-rpynmsl [lepuoanueckoit cucTeMbl XUMUYECKHUX JIEMEHTOB.
Hatpwuil u xanuii: nomydenue, Gpu3nveckue U XMMUYECKUE CBOWCTBA, MPUMEHEHHE MPOCTHIX BEILECTB U
UX COEIUHEHUM.

Obmas xapakrepuctuka wmetamwioB lA-rpynmer  Ilepuoandeckoil cuCTEMBI  XMMHUYECKHX
3JIEMEHTOB. MarHuii W KaJbLUi: TMoidy4yeHue, (pu3ndeckue M XUMHYECKHE CBOWCTBA, NPUMEHEHHE
NPOCTBIX BELIECTB U UX CoeAMHEHUN. JKECTKOCTH BOABI U CIIOCOOBI €€ yCTpaHEHUs!.

AJIOMHUHUI: TIOTy4eHue, GU3NYecKre 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHNE NIPOCTOTO BEIIECTBA
U ero coeguHEeHU. AM(OTEpHbIE CBOMCTBAa OKCHAA W THAPOKCHAA AIOMHHUS, THAPOKCOKOMILIEKCHI
ATIOMUHHAL.

OOmast xapakTeprcTuKa MeTauioB moOouHblx moarpynn (b-rpynm) Ilepmoamnyeckoit cucteMsl
XUMHAYECKHX JIEMEHTOB.

Ousznueckne W XUMHUYECKHE CBOWCTBA XpoMa M €ro coeaumHeHuid. OKCHABI W THIPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(V1). XpomaTs! u AUXpOMAaTHI, IX OKHCIUTENbHBIE CBOMCTBA. [lomyuenne n
NpUMEHEHUE XPOMa.

®u3nyeckrue U XMMUYECKHE CBOWCTBA MapraHila U €ro coeluHeHui. Baxueliue coenuHEHUs
mapranna(ll), mapranmna(lV), mapranna(VI1) u mapranna(VIl). Ilepmanranar xamusi, €ro OKHCIUTENbHBIC
CBOMCTBA.

dusnueckre ¥ XUMHYECKIE CBOMCTBA jKelle3a M ero coenuHeHnid. OKCHIBI, THIPOKCUIBI B COJH
xene3a(ll) u xeneza(lll). [lomyuenue u mpuMeHeHHUE Kele3a U ero CIjIaBOB.



du3nyecKkre U XUMUYECKUE CBOMCTBA MeJIU U €€ coeuHeHui. [lomyyeHne u MpuMeHeHUe MEeIu U
€€ COeIMHECHUN.

Huuk: monayuyeHwe, (PpU3HMUECKHE M XUMHYECKHE CBOHCTBA. AMQOTEpHBIC CBOMCTBAa OKCHIA HU
TUAPOKCHJIA [IMHKA, THIPOKCOKOMILIEKCH IUHKA. [[pruMeHeHne UHKa U €ro COSAMHEHUM.

OKcliepuMeHTaNbHBIE METOIbl HM3YYEHHUS BELIECTB M HMX NpPEBpalleHUil: H3ydueHHe o0pas3loB
HEMETaIJIOB, TOpeHue cephl, pochopa, jKene3a, MarHus B KHCIOPoae, N3yYeHUE KOJUIeKUuH «MeTallibl 1
CIUIaBBI», B3aUMOJCWCTBHE IIEIOYHBIX U IIEJIOYHO3EMENIBHBIX METaNIOB C BOAOH (BO3MOXKHO
WCIOJIb30BaHNE BUIEOMATEPHAJIOB), B3aUMOICHCTBHUE IIMHKA U JKE€Jle3a C pacCTBOPaMM KHUCIIOT U LIEJI0ueH,
KaueCTBEHHbIE pPEAaKIMM Ha HEOPraHWMYECKHWE AaHUOHBI, KaTHOH BOAOPOAAa M KAaTHOHBI METAJUIOB,
B3aMMOJEHCTBUE THUJPOKCHUIOB AMIOMUHUS M IIMHKAa C PAcTBOpaMU KHCJIOT M IIEJoYel, pelieHue
9KCIIEpUMEHTANBHBIX 3aa4 Mo TemaM «lamorens», «Cepa u e€ coeanHeHHs», «A30T U pocdop u ux
COCIMHEHUSI», «MeTaulbl TIaBHBIX TOATrPYHID», «MeTajuibl MOOOYHBIX TOATPYIIID).

XuMus 4 )KU3Hb.

Poustb xuMuu B o0ecriedeHuH YCTOHUMBOTO pa3BUTHS dYeroBedecTBa. [IoHATHE 0 HAYYHBIX METOIAX
MO3HaHMUS U METOOJOTHMHM HAay4yHOro HccienoBaHud. HaydHble NpUHIUNBI OpraHU3alul XUMHYECKOTO
npou3BocTBa. [IpoMBINUIEHHBIE CTIOCOOBI MOMYYEeHHUS BAXKHEHIINX BElIeCTB (Ha MpUMepe MPOU3BOACTBA
aMMHaKa, CEpHOH KHUCIIOThI, MeTaHoma). [IpoMbIIUIeHHbIE COCOOBI TONMYyYeHHsT METaJUIOB M CILIABOB.
XuMHUYECKOE 3arps3HEHHE OKPYXKalolled cpenbl M ero mocieAcTBus. Ponb Xxumum B oOecriedyeHUH
JHEPreTHUECKON 6€30IacHOCTH.

XuMuss W 370poBbe uenoBeka. JlekapcTBeHHble cpeicTBa. [IpaBuia  MCTONB30BaHUSA
JIEKapCTBEHHBIX MpenaparoB. Posib XMMUHN B pa3BUTHN MEIULIUHBI.

XUMHS TUIIY: OCHOBHBIE KOMITOHEHTEHI, MTUILEBbIE 100aBKU. Poib xuMuu B oOecrieYeHnH MUIIEeBOI
0e30MacHOCTH.

Kocmermueckne wu mapdromepHble cpeactBa. beitoBas xumus. Ilpasmma  GezomacHOTO
MCIIOJIb30BaHMS IIpenapaToB ObITOBOI XMMUH B TIOBCEAHEBHON JKHU3HU.

XuMHSI B CTPOUTENBCTBE: BaKHEHIIINE CTPOUTENIbHBIE MaTepHaibl (LIEMEHT, OETOH).

XuMus B CENLCKOM X03stiicTBe. OpraHudecKkre 1 MUHEpaTbHbIE YI00PEeHNS.

CoBpeMeEHHBIE KOHCTPYKIIMOHHBIE MaTepHaibl, Kpackd, CTEKIO, Kepamuka. Matepuansl s
aJeKTpoHKKH. HaHoTexHOMOTM Y.

Pacuérnele 3anaun.

Pacuérel: Maccel BemecTBa WM 00bEMa Ta30B 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce MM
00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIUHM BelIecTB, Macchl (00BbEMa, KOJMYECTBA BEILECTBA)
NPOAYKTOB PEaKLMH, €CIH OAHO M3 BEIIECTB MMEET IMpUMecH, Macchl (00bEMa, KOJIMYECTBa BEILECTBA)
MPOAYKTa PEAKIHH, €CIM OJHO M3 BEHIECTB JAHO B BHJE pacTBOpa C ONpPENEIEHHOM MacCOBOM TOJIEH
PacTBOPEHHOTO BEIECTBA, MACCOBOM JONM M MOJIIPHOM KOHLEHTpPAllMM BELIECTBa B pacTBOPE, JOJIH
BBIX0/1a IPOAYKTA PEAKIIUU OT TEOPETUIECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanmzamus MeXNpeIMETHBIX CBA3€M IMpH HM3y4YeHHH OOmiedl W HeopraHmdeckod xumuu B 11
KJlacce OCYILIECTBISIETCS Yepe3 HCIOJIb30BAHME KaK OOLIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK M
MOHATHH, IPUHATHIX B OTJIENBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OOmue ecTtecTBEHHO-HAay4YHbIE NOHSATHA: SIBICHHE, HAY4HbIH (akT, TMIOTE3a, TeOpus, 3aKOH,
aHalin3, CHUHTE3, KiaccupUKalus, NePUOAUYHOCTb, HAONIOJCHUE, M3MEPEHHUE, HKCIEPUMEHT, MOJIEIb,
MOJIETTMPOBaHMUE.

®uzuka: MaTepusi, MUKPOMHpP, MAaKpOMHp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, M3OTOIH,
pPaanoaKTUBHOCTh, MOJIEKYJIA, YHEPTETUYECKUI YPOBEHD, BELIECTBO, TENO, O0BEM, arperaTHOE COCTOSTHHE
BEIIECTBA, UJICATHHBIN ra3, GU3nvecKkre BeTHYUHbI, SJIMHUIIBI U3MEPEHUs, CKOPOCTh, SHEPTHs, Macca.

Buonorusi: xierka, opraHu3m, dKocucrema, ouocdepa, MeTaboIN3M, MaKpPO- U MHUKPOIJIEMEHTEI,
OeNKH, KHUPHI, YTIEBOIbI, HYKIEWHOBBIE KUCIOTHI, (PepMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK
SHEPTUH B IKOCHCTEMAX.

I'eorpadusi: MEHEpANBL, TOPHBIE TIOPOJIBL, TIOJIE3HBIE UCKOIAEMBbIE, TOTUTUBO, PECYPCHI.

TexHomorus: XUMHYECKas MPOMBIIUIEHHOCTh, METAJUIyprHsl, CTPOWTENbHBIE MaTepHabl,
CENBbCKOXO3S1ICTBEHHOE IIPOU3BOACTBO, MUIIEBAs MIPOMBIIUICHHOCTb, (dapmarnieBTHUECKAS



IIPOMBIIIJIICHHOCTh, IIPOMU3BOJACTBO KOCMETHYCCKHX IIPEIiapaToB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaT€puajioB, DJICKTPOHHAS MPOMBIIIIICHHOCTE, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHHA  [IPOTPAMMBI  TIO XHWMHMKM HA
YIJIYBJIEHHOM YPOBHE CPEJITHET'O OBIIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOJ0M B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOCHHMSI TpenMeTa «XUMHS» Ha YPOBHE CpEAHEro oomiero oOpa3oBaHUSI BBINEIEHBI CIIEAYIOIIUE
COCTaBIISIIONINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKOW TPaKIaHCKOW HWICHTUYHOCTH, TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH UM CaMOONpPENENCHUIO; Haluyhie MOTHBALUM K OOYYCHHIO;
TOTOBHOCTh U CIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOACTBOBATHCS MPUHATHIMU B OOIIECTBE MPaBUIAMHU U
HOPMAaMH TIOBE/ICHHSI; HAIMYKE TPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIBTYPBI; CIOCOOHOCTh CTaBUTh LIENH U
CTPOUTD KU3HEHHBIE TJIAHBI.

JIMyHOCTHBIE PE3yibTaThl OCBOCHUS IMpeaMeTa «XUMHS» OTPaXKaloT c(HOpPMUPOBAHHOCTH OMBITA
MO3HABATENFHOM W MPAKTUYECKOW  JIESITEIbHOCTH  OOYyYaroIUXcsi B Ipolecce pealn3aluu
00pa3oBaTeIbHON JesITENbHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHSI MpeaMeTa «XUMHSD) OTPaKaloT cHOPMHUPOBAHHOCTH OMBITA
MO3HABATENFHOH W MPAKTUYECKOW  JIESTEIBHOCTH  OOYyYamoIMXcsi B Ipolecce peatn3aluu
00pa3oBaTeNIbHOM JesITeNbHOCTH, B TOM YUCIIE B YaCTH:

1) rpakaaHCcKOro BOCIMTAHMS:

0CO3HaHHUS 00YYAIOMIMMHUCA CBOMX KOHCTHTYIIMOHHBIX TPaB U OOSA3aHHOCTEH, YBOKEHHS K 3aKOHY
Y TIPaBOTOPSIIKY;

MIPEJICTaBJICHUS O COLMAIBHBIX HOPMaX U MPaBUIaX MEKIMUYHOCTHBIX OTHOLIECHHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH [EATEIBHOCTH HPU CO3JAHUU YYEOHBIX IPOEKTOB,
peleHnn y4eOHbIX U TO3HABATENbHBIX 331a4, BEINOJTHEHNH XUMHYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH HMOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHUS], JOTUKY M apryMEHTHl APYTHX IIPH
aHaJM3€ Pa3IUYHbIX BUIOB yUYeOHON AEATEIbHOCTH;

2) NaTPHOTUYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOT'O OTHOILIEHUS K HICTOPHYECKOMY ¥ HAYYHOMY HACIIEINIO OTEYECTBEHHON XUMMUH;

YB@OKEHHUS K IIPOIECCY TBOPYECTBAa B OOJACTH TEOPHUU W MPAKTUYECKOTO NPHIOKEHHS XHUMHHU,
OCO3HAHMS TOTO, YTO JaHHble HAyKH €CTh pe3yjbTaT MAJUTENbHBIX HaOMIOJeHUH, KPOMOTIMBBIX
9KCIIEPUMEHTANIBHBIX TIOUCKOB, TIOCTOSIHHOTO TPYAA YUEHBIX U TPAKTHUKOB;

MHTEpeca W MO3HABATEJIbHBIX MOTHBOB B NOJYYEHHHM M IOCIEIYyIOLIeM aHajiu3e WHPOpPMAaLUH O
MEPEIOBBIX JOCTIKEHHUAX COBPEMEHHOM OTEUECTBEHHON XUMUY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHS;

CIOCOOHOCTH OILIGHMBAaTh CUTYallMH, CBS3aHHbIE C XMMHUYECKUMH SIBICHUSAMH, M IPHUHUMATh
OCO3HaHHBIE PELIECHMSI, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEACHNE U MOCTYIKH CBOUX TOBAapHILEH C MO3UINN HPABCTBEHHBIX
Y TIPaBOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIIEACTBUH MOCTYIIKOB;

4) popmMupoBaHNs KyJbTYPbI 310POBB:

NOHUMAaHUsl IIEHHOCTeH 340poBOro W  Oe3omacHOro o0pa3a JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U TICHXHUYECKOMY 37I0POBbBIO;

COOJIFOICHUST TIpaBWIJI 0€30IaCHOTO OOpAIleHUs C BEIIeCTBAMHU B OBITY, ITOBCEIHEBHOM KM3HH, B
TPYZIOBOH NESATEIBHOCTH;

MOHUMAaHUS [EHHOCTH TPaBWI HHIWBUAYAIHHOTO W KOJJIEKTUBHOTO O€30TaCHOTO TOBEACHHS B
CUTYAIUX, yTPOKAIOIINX 3I0POBBIO U JKU3HU JIIO/IEH;

OCO3HAaHUSl TIOCTEACTBUH W HENPUATHS BPEIHBIX MPHUBBIYEK (YHNOTPEeOJEeHHS —aJKOTOJIs,
HapKOTHUKOB, KYPEHHS);

5) TpynoBoro BocnuTaHus:

KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIEI0BATENBCKOM EATENbHOCTH, OOIIECTBEHHO
MO0JIE3HOM, TBOPUYECKOU U JIPYTUX BUJIAX JEATEIbHOCTH;



YCTaHOBKM Ha aKTHBHOE y4acTHE B PEUIEHMH IMPAKTHYECKUX 3a]a4 COLMAIbHON HAINpaBIEHHOCTH
(B pamMKax cBOero Kjacca, IIKOJIbl);

MHTEpeca K MPaKTHUECKOMY H3YyUEHHIO Mpogeccuil pa3iiMyHOTO poja, B TOM YHWCIE Ha OCHOBE
MIPUMEHEHUS NPEAMETHBIX 3HAaHUM 110 XUMUH;

YBa)XEHUA K TPYAY, JIOJAM TpyJla U pe3ysibTaTaM TPYAOBOH eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBUAYAJIBHOH TpaeKTOpuu oOpazoBaHusi, Oymymieit
npodeccu M peanu3anid COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 00111ecTBa;

6) 3K0JI0rMYEeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH 1IeTIECO00pa3HOro OTHOLICHUSI K MPHUPOJE KaK MCTOUYHUKY CYIECTBOBAHHUS KU3IHH
Ha 3emiie;

NOHUMAaHUsl TJI00aJbHOTO XapakTepa SKOJIOTHYECKHX TpOOIeM, BIHUSIHHUS 3KOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOM CPEIbL;

OCO3HAaHUSI HEOOXOAWMOCTH WCIONB30BaHHUs JOCTHIKCHUH XHMMHUHU Ui PpelIeHHS BOIPOCOB
paIoOHANIBHOTO MPUPOIOTIOIH30BAHHNS;

AKTUBHOTO HENPUSTUS ACUCTBUM, NPUHOCALIMX BpPEI OKPYKAIOLIECH NPUPOJHOW Cpele, YMEHMs
MPOTHO3MPOBATh HEOJIATONPHUATHBIE JKOJOTMYECKHE TIOCIEACTBUS TNPEANPUHUMAEMBIX JIEHCTBUH U
MpeI0TBpaIIaTh UX;

HaJIMYHs Pa3BUTOTO 3KOJOTMUYECKOTO MBIIIJICHHS, YKOJIOTUYECKON KYJIbTYpBhl, OTbITA JeSTEIbHOCTH
SKOJIOTMYECKOM  HAaNpaBlI€HHOCTH, YMEHHA  pPYKOBOJACTBOBAaThCS MMM B [I03HABaTEJbHOM,
KOMMYHHKATUBHOH M COLMAIbHOH MPAaKTHKE, CIIOCOOHOCTM M YMEHHMsI AaKTHBHO IPOTHBOCTOSTH
uaeonornu xeMohoouu;

7) 1EeHHOCTH HAYYHOI'0 IO3HAHUSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHOM
MIPAKTHKHY;

NOHUMAaHUs cneun(UKy XUMUHM KaK HAayKH, OCO3HaHMS €€ posr B (JOPMUPOBAHUN PALMOHAIBHOTO
HAYYHOTO MBIIUICHHS, CO3/1aHUM LEIOCTHOIO NMPEACTABICHUS 00 OKpY’KaroIleM MHUpE Kak O €IUHCTBE
NPUPOAbI M YEJIOBEKa, B MO3HAHWU IPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH NMPOOJieM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS;

yOexIE€HHOCTH B 0CO0OWM 3HAYMMOCTHM XUMHHM [UI COBPEMEHHOW IMBHIM3aUUU: B €€
TYMaHHCTHYECKOW HANpPaBICHHOCTH U BaYKHOM POJIM B CO3JaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpBI, B
peLIeHNN TI00abHBIX MPOOJIEeM YCTOMYMBOIO PA3BUTHsI YEJIOBEYECTBA — CHIPHEBON, IHEPreTHUYECKOMH,
MUIIEBONH M HKOJOIMYECKOM O€30MacHOCTH, B Pa3sBUTUH MEIULMHBI, 00ECIIEYEHNH YCIOBUH YCIIELIHOTO
TPpyZAa ¥ SKOJOTHYECKH KOM(POPTHON JKU3HHU KaXKAOTO WieHa 00I1ecTBa;

€CTECTBEHHO-HAay4YHOU I'PaMOTHOCTH: TIOHUMaHUs CYIIIHOCTH METO/IOB MO3HAHMS, HCIIOJIB3YEMBIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh IOJIy4aeMble 3HAHMS IJISl aHajdu3a U OOBSICHEHUS
SBJICHUH OKPY)KAIOLIEr0 MHpa W TNPOUCXOIAIIMX B HEM HM3MEHEHWH, YMEHHsS JeNaTh OOOCHOBaHHBIC
3aKJIIOYEHUS] Ha OCHOBE HAYYHBIX (PaKTOB M HMMEIOMIUXCSA JAHHBIX C LENBI0 MOIXYYEHHUs JTOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENILHO KCIIONB30BaTh XMUMUYECKUE 3HAHUS JUIs PEIIeHHs MpodlieM B
pEaNTbHBIX )KU3HEHHBIX CUTYaIHsIX;

WHTepeca K MO3HAHUIO, HCCIeI0BATENECKOM e TeIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETIPEPHIBHOMY OOpPa30BaHUIO W CaMOOOPa30BaHMIO, K aKTUBHOMY
MOJTyYE€HHUI0 HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUH C )KM3HEHHBIMH ITOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TPYy/ia B pa3iIM4HbIX cepax mpodecCHOHaTbHOM JesITeTbHOCTH.

METANPEJAMETHBIE PE3YJIBTATBI

MertamnpenMeTHble pe3ysibTaTbl OCBOCHHUS MPOTpaMMbl MO XMMHU Ha YPOBHE CPEIHEro OOLIEro
00pa3oBaHMs BKIIOYAIOT:

3HaYMMble Ui (OpPMHUpPOBAaHUS  MHPOBO33pEHHS  OOyyaromuXcs  MEKIUCLUUIUTUHAPHbIE
(MexnpenMeTHbIE) OOLICHAYYHbIE MOHATHSA, OTPaKalolWe LEJIOCTHOCTh HAayYHOH KapTWHBI MHpa M



CIICIM(UKY METOJIOB MMO3HAHWS, UCTIOIh3yEMBIX B €CTECTBCHHBIX HayKax (MaTepHs, BEIICCTBO, SHEPTHS,
SIBIICHUE, TPOIIECC, CHCTEMa, HAYYHBIH (DAaKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCJICIOBAHNE, HAOIIOICHUE, U3MEPEHHE, IKCIICPUMEHT U IPYTHUE);

YHUBEpCalbHbIC Yy4eOHbIC JeHCTBUs (TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTHBHEIC),
oOecnieunBaromue (GopMupoBaHWE (QYHKIMOHAIBLHOW TIPaMOTHOCTH M COIUAIBHON KOMIICTCHIIUU

00y4aromxcs;

CIIOCOOHOCTH 00y4aromxcst HCIIOb30BaTh OCBOCHHBIE MEKUCITUTUTHHAPHBIE,
MHUPOBO33PCHUYCCKHE 3HAHHMS W YHHBEPCAIbHbIC yueOHBbIC JACUCTBHS B MO3HABATEILHOW W COIUATBHOM
MPaKTHKE.

MeranpeaMeTHbIE  PE3yJbTaThl  OTPAKAIOT  OBJAJACHUE  YHUBEPCATbHBIMH  YYCOHBIMHU

MO3HABATEILHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMHU JICHCTBUSMU.
Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbBIE YUeOHbIE NeliCTBUSA

1) 6a3oBble JIOrMYeCKHe JIelicTBUS:

CaMOCTOSTEILHO (hOPMYJIMPOBATh M aKTYaJIM3UPOBATH POOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTPEACIATh LEIH JCATEIBHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
PE3YIbTAThI ACATCIIBHOCTHU C IMTOCTABJICHHLBIMU LCIISAMU,

HCIIOJIb30BaTh P OCBOCHUU 3HaHUHI HpI/IéMLI JIOTUYECKOI'0 MBINUICHHUA: BBIACIATE XapPaKTCPHBIC
IIPpU3HaKH HOHATHUH U YCTaHaBJIUBATb WX B3aMMOCBA3b, UCIIOJIB30BATH COOTBCTCTBYIOIIWEC TMMOHATUA IJIA
00BSACHEHHS OTNCIBHBIX (DAKTOB U SBJICHUIA,

BBIOMpATh OCHOBAHUS M KPUTEPUH JIJIs KITACCU(UKAIIMY BEIIECTB ¥ XUMHUUCCKUX PEAKITHIA;

YCTaHaBIUBATh MPUINHHO-CIICJICTBEHHBIE CBI3U MEXKIY U3yUaeMBbIMU SBJICHUSIMU;

CTPOUTHh JIOTHUECKUE pPACCYyXIeHUS (MHIyKTUBHBIE, NCTyKTUBHBIC, IO AHAIOTHH), BBIABISTH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PaCCMATPUBAEMBIX SIBICHUSAX, (OPMYyIHpOBaTh BBIBOJBI U
3aKITIOUCHUS;

MIPUMEHATH B MPOIECCE TMO3HAHUS HCIOIb3yeMble B XUMUHU CHMBOJIHYECKHE (3HAKOBBIE) MOJIEIH,
MpeoOpa3oBLIBATE MOJIENFHBIC TPEACTABICHHSI — XMMHUYECKH 3HAaK (CHMBOJI) 3J€MEHTa, XUMHUYECKas
¢dhopMyIna, ypaBHEHHE XUMHUECKOH peakluy — MpU PEeIICHNH YYeOHBIX TO3HABATEIBHBIX U MPAKTHIECKAX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJENbHBIC NPEICTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUIECKHUX PEaKIIni.

2) 6azoBbIe HCCIEI0BATEILCKUE eiCTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOT'O ITO3HAHUS BEIECTB U XMMHUYECKUX PEAKIIHIA;

(dhopMyIMpOBaTh MU U 33/1a4ll UCCIEIOBAHMSI, NCTIOIh30BATh ITOCTABIEHHBIE M CAMOCTOSATEIBHO
c(hopMyIIMpoBaHHBIE BOTPOCH B KadecTBE WHCTPYMEHTA TO3HAHWS W OCHOBBI s (HOpPMHUPOBaHUS
TUTIOTE3HI 110 TIPOBEPKE MPABUIHHOCTH BBICKA3BIBAEMBIX CYKICHHIA,

BIQ/IETh  HaBBIKAMU  CaMOCTOSITEILHOTO  IUIAHWPOBAHWA W TPOBENCHUS  YICHUYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHWs HAOJIOAAaTh 3a XOJIOM IPOLECCa, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €0 Pe3yNbTaT, POPMYIHPOBATh 00OOIIEHNSI U BEIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yNIbTATOB UCCIICIOBAHNUS, COCTABIATh 000CHOBAHHBIN OTYET O MPOJICNIaHHON padoTe;

MpPHOOpETaTh OMBIT YYEHUYECKOH HCCIEIOBATEICKOW U NMPOEKTHOH NEATENHLHOCTH, IMPOSBISAThH
CHOCO6HOCTB U TOTOBHOCTH K CaMOCTOATCIBHOMY IIOMCKY METOAOB PCHICHUA IPAKTUYCCKUX 3ajad,
IMMPUMCHCHUIO PA3JINYHBIX METOAO0B ITIO3HAHMA.

3) pabdoTa ¢ undopmanueii:

OPUCHTUPOBATLCS B PA3IMYHBIX UCTOYHMKAX WH(opManmu (HaydyHO-TIOMYJISpHAs JIHTEpaTypa
XUMHYECKOTO COJIepKaHUs, CIPaBOYHBIE MTOCOOWS, pecypchl HTEpHETa), aHATM3UPOBATh HH(POPMAIIHIO
pa3jIM4YHbIX BHIOB H (1)OpM MMpeaACTaBJICHUA, KPUTHYCCKH OILCHUBATH eé OOCTOBEPHOCTL U
HEIMIPOTUBOPECUNBOCTD,

(GhopMyIMPOBaTh 3aMPOCHl U MPUMEHSITh Pa3jIMUHbIe METObI IPU MOUCKE U 0TOOpe MH(OpMAIIUH,
HEO0OXOAMMOM TSI BRITTOJTHEHUS YI€OHBIX 3a/1a4 ONPEACIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT UCIOJB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJOTHH |
Pa3ITUIHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSITETLHO BBIOMpATh ONTHUMAIBHYI) (OpMY TMpeACTaBiICHUs WHGOPMAIUN (CXEMBI,
rpaduky, qUarpaMMel, TaOIUIIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3BIK B KauecTBE CpeACTBa MpH paboTe ¢ XMMHUYECKOH HH(popMauueii:
MPUMEHSATh MEXKIPEIMETHbIC ((PU3NYECKHE W MaTEeMaTHYeCKUE) 3HAKW M CHUMBOJIBL, (POPMYJIBI,
ab0peBUaTypbl, HOMEHKIIATYDY;

HCIIOJIB30BaTh 3HAKOBO-CUMBOJIMUECKHE CPEACTBA HAITISAHOCTH.

KoMMyHnKaTHUBHBIE YHHUBeEPCAJIbHbIE yUeOHbIe JeCTBUS:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOi TEMBI B XO/Ie AMAJIOTa W/WITH TUCKYCCHH,
BBICKA3bIBaTh UJeH, (POPMYIUPOBATH CBOU MPEUIOKECHUS OTHOCUTEIHHO BBIOJIIHEHUS MPEII0KESHHON
3a/1a4u;

BBICTYIIATh C IPE3CHTALMEH PE3yJIbTaTOB IIO3HABATEJIIBHOW  JNESATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMHU IIPU BBINOJIHEHUM XMMHUYECKOIO 3KCIEPUMEHTA,
MPaKTUIECKOW PabOTHI MO UCCIIETOBAHUIO CBOWCTB M3Y4aeMbIX BELIECTB, pealu3aiui y4eOHOrO IpOeKTa,
1 (hOPMYJIMPOBAThH BHIBOJIBI IO PE3YJIbTaTaM MPOBEASHHBIX UCCIICAOBAHUHN MYyTEM COIIACOBAHMSI MO3UITUI
B X0J1¢ 00CYXeHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHBIE YHMBepcaJbHbIe yueOHbIE AeliCTBUA:

CaMOCTOSTEIBHO IUIAHUPOBATh U OCYILECTBISATh CBOIO MIO3HABATENBHYIO ACSITEIBHOCTD, ONPEAEIISs
e€ menu W 3aJaud, KOHTPOJHPOBAaTH M TO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh MpEAaracMplii
ITOPUTM JACUCTBHH TNpPU BBHIMOJHEHWH Y4YEOHBIX M HCCIEAOBATENBbCKUX 3a/ad, BhIOMpaTh Hamboiee
3¢ dEKTUBHBIA CIOCOO MX PEUICHUs] ¢ YYETOM IMOMYYEeHHUS HOBBIX 3HAHUH O BEUIECTBAX M XUMHUYECKHX
peaKknusIx;

OCYILECTBIIATh CAMOKOHTPOJIb JEATENBHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATBI

[TpeameTHBIE pe3yNbTaThl OCBOSHHS MPOrPaMMBI 0 XUMHH Ha YIIIyOJIEHHOM ypOBHE Ha YpOBHE
cpeaHero odmiero o0pa3oBaHus BKIOYAIOT CHICHU(PUUECKUE U YIeOHOTo npenaMeTa « XUMUs Hay4dHbIC
3HAHWS, YMEHHUS U CIIOCOOBI JISHCTBUI 0 OCBOCHUIO, MHTEPIIPETAIMH W MPEOOPa30BaHUIO 3HAHHUMN, BUJIBI
JESITeIbHOCTH TI0 TTOJTyYEHHUIO HOBOTO 3HAHUSI ¥ IPUMEHEHHIO 3HAHUH B Pa3JIMYHBIX YYCOHBIX CHTYaIUIX,
a TaKXke B peEalbHBIX J>KU3HEHHBIX CHUTYyalUsAX, CBSI3aHHBIX C XUMHUEW. B mporpamme mno Xumuu
MpPEAMETHBIE PE3YJIbTAThl IPEACTABIEHBI IO TOJIaM U3YUYCHUSL.

10 KJIACC

[IpeameTHbIE Pe3yNbTAaThl OCBOEHUS Kypca « OpraHnyecKasi XuMUs» OTPaKaroT:

c(hOpMHPOBAHHOCTh TIPEACTABICHMI: O MECTe M 3HAYCHWH OPTaHWYEeCKOW XUMHH B CHCTEME
€CTeCTBEHHBIX HayK W €€ poJu B OOECIEYCHHH YCTOWYMBOIO PAa3BUTHS YEIOBEUECTBA B PEIICHUU
MPOOJIEM SKOJIOTUIECKON, JHEPTeTUIECKON 1 MUIIEBON 0E€30MaCHOCTH, B PA3BUTHH MEIUIINHBI, CO3IaHUU
HOBBIX  MAaTEpUANOB, HOBBIX  HCTOYHUKOB  DHEPTrHM, B  OOECIIEYCHHH  PAIlMOHAIHHOTO
MIPUPOJIONIONB30BaHNSA, B (DOPMHPOBAHMKM MHPOBO33PEHHUS M OOIIeHd KyJIbTYpbl 4YeJOBEeKa, a TaKkKe
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO H IIPUPOTHON CPEJIE;

BJIQJICHUE CUCTEMOM XMMHMYECKHX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIIOJATAIOLIUE IMOHSITUS —
XUMHAYECCKUH DIIEMEHT, aToM, SAPO W O3JCKTPOHHas 00oJiouka atoma, S-, P-, d-aTOMHbBIC OpOUTAIH,
OCHOBHOE M BO30YKIEHHOE COCTOSHHUS aToMa, TMOpUAM3alUs aTOMHBIX OpOuTaleil, MOH, MOJEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIILHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas CBSI3b, MOJb, MOJSIpHas
Macca, MOJSIpHBIA OOBEM, YIIIEPOJHBIA CKeleT, (hDyHKIMOHANbHAs TpyINa, pajuKal, CTPYKTYPHbBIE
¢dopMyiel (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEIIETHBIC), U30MEpHUs CTPYKTYpPHas M IPOCTPAHCTBEHHAS
(reoMeTpuyeckas, ONTUYECKas), H30MEPbI, FTOMOJIOTMYECKUI DAL, TOMOJIOTH, YTIJIEBOAOPOABI, KUCIOPOI-
U a30TCOACpXKAIIME OpPraHUYECKHE COCJUHEHUS, MOHOMEp, IIOJIMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUST; TEOPUH, 3aKOHBI (meproandeckuii 3akon . M. Menneneesa, Teopus
CTpoeHHsI opraHndeckux BemecTB A. M. bytnepoBa, 3akOH COXpaHEHHS MAacChl BEIIECTB, 3aKOH
COXpaHEHUS W TPEBPAILEHHS YHEPTHH NP XUMHUYECKHUX PEAKIHSIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUI
SI3BIK XMMHUH, MUPOBO33PEHUYECKNE 3HAHMS, JIEXKAIINE B OCHOBE IOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SBJICHUW; MPEACTABICHUS O MEXAaHU3MaX XUMUYECKUX PEaKUUW, TEPMOJUHAMHUYECKHX U



KUHETHYECKUX 3aKOHOMEPHOCTSX WX NPOTEKaHHs, O B3aMMHOM BJIHMSHUM aTOMOB M TPYII aTOMOB B
MOJIeKyJ1ax (MHAYKTHBHBIH W Me30oMepHblid 3¢ dekTsl, opueHTanTsl | u |l poma); dakxTonorndeckue
CBE/ICHUS O CBOMCTBAaX, COCTaBE, MOJYYCHHUH U 0€30MacHOM HMCIMOJIb30BAHMH BAKHEHIINX OPraHMYECKUX
BEIICCTB B OBITY M MPAaKTUYECKOW JESTENbHOCTH YeIOBEeKa, OOMIMX HAyYHBIX MPUHIMIAX XUMUYECKOTO
MPOM3BOICTBA (HA MPUMEPE MPOU3BOACTBA METAHOIMA, TEpepadOTKU HEDTH);

c(OpMHPOBAHHOCTh YMEHHWH: BBIABIATH XapakTepHble NPU3HAKK TOHSATHH, YCTaHABIMBAaTh WX
B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE TOHATHS MPHU OMHCAHUHM COCTaBa, CTPOCHUS U CBOWCTB
OpPraHUYeCcKUX COeANHCHH;

c(OpMHPOBAHHOCTH YMEHHIA:

WCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JJsl COCTaBJICHUS MOJEKYISAPHBIX W CTPYKTYpPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (OPMYJ OPraHMYECKHUX BEIIECTB;

COCTaBIISITh YPAaBHEHHsSI XMUMHUYECKHX PEakIUid W pPACKpbIBaTh HX CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAaHOBHUTEJBHBIX PEAaKLUUl TOCPEACTBOM COCTABICHHUS JJIEKTPOHHOTO OamaHca 3THUX pEakiui,
peakiuii HFOHHOTO 0OMEHa Iy TEM COCTaBJICHHS UX TOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHHIA;

W3TOTaBIUBATh MOJENN MOJIEKYJl OPTaHMYECKHX BEIISCTB JJIS WILTIOCTPAllMH MX XUMHUYECKOTO M
MPOCTPAHCTBEHHOTO CTPOCHMUSI;

c(OPMHUPOBAHHOCTh YMEHHWI: YCTaHABIMBATh TNPHHAIJICIKHOCTh HM3YYCHHBIX OPraHMYeCKHX
BEIIECTB 0 WX COCTABY M CTPOCHHUIO K OMNPENeIEHHOMY KIIAcCy/TpyIllie COCAMHEHWH, NaBaThb UM
Ha3BaHua 1o cuctemarndeckoil HomeHknarype (IUPAC) u mpuBoguTh TpuBMallbHBIE Ha3BaHUS IS
OTJENBHBIX TPEACTaBUTENCH OpraHMYeCKWX BEUIECTB (STHJCH, AaleTHIICH, TONYOJd, TIHUIEPHH,
STUJICHITIUKONb, (eHoN, ¢GopManblerua, aueTajblerui, aleToH, MYypaBbHHAs KHCJIOTA, YKCYyCHas
KHCJIOTa, CTEapHHOBAasA, OJICMHOBAs, NAJbMHUTHHOBAS KUCIIOTHI, NIMLHH, AJAHUH, MajlbTo3a, (PYyKTO3a,
AQHWINH, AUBUHWI, U30TPEH, XJIOPOIPEH, CTUPOII U IPyTHe);

c(hOpPMHUPOBAHHOCTh YMEHHUSI ONPEAEIATh BUJ XUMHUYECKON CBSA3M B OPraHUYECKUX COCIMHEHUSIX
(xoBaJIeHTHAs U MOHHAS CBSI3b, G- U T-CBSI3b, BOJOPOIHAS CBA3b);

c(hOpPMHUPOBAHHOCTH YMEHHUS IPUMEHATH MOJI0XKEHHUS TEOPUH CTPOSHHS OPIraHNYECKUX BELIECTB A.
M. BytiiepoBa 11t 0ObSCHEHHUS 3aBUCUMOCTH CBOMCTB BEILLIECTB OT X COCTABA M CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHHUE, (pU3NUECKHEe U XUMHUYECKHE
CBOWCTBA THIMYHBIX MPEIACTABUTENCH pa3IMYHBIX KJIACCOB OPraHWYECKUX BEILIECTB: AaJIKAaHOB,
LUKJIOAJIKAHOB, AJKCHOB, aJIKaHEHOB, aJKHHOB, QpOMAaTHUECKUX YTIEBOAOPOJIOB, CIIMPTOB, ajlbIETHUIOB,
KETOHOB, KapOOHOBBIX KHCIJIOT, MPOCTBIX M CIOXHBIX 3(HUPOB, KUPOB, HUTPOCOEAWHEHUH W aMHUHOB,
AMHHOKHCIIOT, OEJIKOB, YIJI€BOAOB (MOHO-, AW- M MNOJMCAXapHUIOB), WUTIOCTPHPOBATH T'€HETHYECKYIO
CBSI3b MEXIY HHMH YPaBHEHHSIMHU COOTBETCTBYIOIIMX XHMHUYECKHMX pEaKUUil C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hopmyT;

c(hOpMHUPOBAHHOCTh YMEHHUSI MOATBEPXKIATh HA KOHKPETHBIX NPHMEPaX XapakTep 3aBHCUMOCTH
PEaKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COCIWHEHUH OT KPaTHOCTH U THIIA KOBAJEHTHOH CBs3H (- M
T-CBSI31), B3aUMHOT'O BJIMSTHUS ATOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(OpMHPOBAHHOCTh YMEHMS XapaKTEpU30BaTh HCTOYHHMKH YIJIEBOJOPOAHOTO CHIPbA (HE(TH,
NPUPOAHBIA Ta3, Yroib), CHOCOOBI €ro mepepadOTKH W MNPAaKTUYECKOEe NPUMEHEHHE NPOIYKTOB
epepadoTKu;

c(OpPMHUPOBAHHOCTh BJIJICHUSI CUCTEMOW 3HAHWN O €CTECTBEHHO-HAYYHBIX METO/aX MO3HAHHS —
HaOJFOJIEHNH, HW3MEPEHUHU, MOJICTUPOBAHUH, JKCIIEPHMEHTE (pealbHOM M MBICIIEHHOM) W YMEHUS
NPUMEHSTh 3TH 3HAHUS;

c(OpMHUPOBAHHOCTh YMEHHS TPUMEHSTh OCHOBHBIC OIEPAIl[MH MBICIUTEIHHON JEAITENbHOCTH —
aHallM3 W CHHTE3, CpaBHEHHE, O0O0OIIEeHWe, CHCTEeMAaTH3AIMIO, BBISBICHUE NPUYNHHO-CIIEJICTBEHHBIX
CBSI3€M — ISl U3YUYEHHUSI CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIINN;

c(OPMHUPOBAHHOCTh YMEHHH: BBISIBISTH B3aUMOCBSI3b XWMHUYECKHX 3HAHUH C TOHSATHSIMU U
NPE/ICTABICHUSIMA JIPYTUX €CTECTBEHHO-HAYUYHBIX IPEIMETOB JUIsi Ooliee OCO3HAHHOTO TOHHUMAaHUS
CYIIHOCTH MaTepUaIbHOTO €TUHCTBA MUPA, MCIIOIB30BaTh CUCTEMHBIC 3HAHUS 110 OPTaHUYECKOW XHMUH
U1 OOBSCHEHMS U IPOTHO3UPOBAHU SABJICHUHN, HUMEIOIUX €CTECTBEHHO-HAYUHYIO [IPUPOAY;



c(hOpMHUPOBaHHOCTh YMEHHUI: MPOBOAUTH PACUETHl MO XUMUYECKHM (HOpMyJiaM W ypaBHEHUSIM
XUMHAYECKUX PEeaKkIuii ¢ WCIONb30BaHHEM (U3MYECKUX BEIMYMH (Macca, O0ObEM Ta30B, KOJIHMYECTBO
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBL: pacuyéThl MO HAaXOXICHHIO
XUMHYECKO# (hOPMYIIbI BEIIECTBA 1O U3BECTHHIM MACCOBBIM JIOJISIM XUMHUYECKUX 3JIEMEHTOB, POYKTaM
CTOpaHuUsl, TNIOTHOCTH Ia3000pa3HbIX BELIECCTB;

c(OpMHPOBAaHHOCTh yYMEHHI: TPOTHO3UPOBAaTh, AaHAIW3UPOBATh M OLEHUBATH C MO3UIHUHA
9KOJIOTHYECKOW O€30MacHOCTH TMOCIENCTBHA OBITOBOMH W IMPOU3BOJCTBEHHOW NESTEIHLHOCTH YENIOBEKa,
CBSI3aHHOH C TepepabOTKON BEIECTB, MCHOJIb30BaTh MOIYYCHHBIC 3HAHHSA U MPHHATHS TPaMOTHBIX
peleHnii TpoOJieM B CUTYalUsX, CBSI3aHHBIX C XUMUEIH;

c(OpMHUPOBAHHOCTh yYMEHHUI: CaMOCTOSATENBHO IUIAHMPOBAaTh M NPOBOAWTH XUMHUYECKHH
9KCIIEPUMEHT (TMOJyYeHHE W H3YUYCHHE CBOWCTB OpPraHMYECKMX BEIIECTB, KAUECTBEHHBIE pEaKIHUU
YIJIEBOJOPOIOB PA3NUYHBIX KJIAacCOB U KHCIOPOJCOJEPKAIMX OPraHWYECKHX BEILIECTB, pELICHHE
9KCMIEPUMEHTANBHBIX 3a/lad MO0 paclo3HABaHUIO OPraHMYECKHX BEIIECTB) C COOJIIOJCHUEM IPaBHII
Oe3omacHOro oOpalIeHus] C BEIIECTBAMH M J1a0OPaTOPHBIM 000pyJOBaHUEM, (OPMYJIMPOBATH b
HucciIca0Banusd, NPCACTABIIATL B pa3n1/1qH0171 Q)opMe PE3YyabTaThl S3KCIICPUMCHTA, AHAJIM3HUPOBATL U
OILICHUBATDH UX NOCTOBCPHOCTD,

c(OpMHUPOBAHHOCTH YMEHHIA:

coOmoaTh TpaBWUiIa JKOJOTMYECKH LEeNecoO0pasHOro TMOBeNeHHS B OBITY W TPYIOBOI
JIeATEIbHOCTH B LEJISIX COXPAHEHHs CBOETO 37I0POBbs, OKPY>KaroIel MpUPOAHOM cpebl U TOCTHKEHUS e€
YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JEWCTBHAS Ha JKUBBIE OPTaHU3MBI OMPEISIEHHBIX
OpraHUYECKUX BEIIECTB, MOHUMAs cMbIc nokazarens [IIK;

aHAM3UPOBATH 11eNIeCO00Pa3HOCTh MPUMEHEHHSI OPTaHUYECKUX BEIIECTB B TIPOMBIIINIEHHOCTH U B
OBITY C TOYKH 3pEHUS COOTHOIICHUS PUCK-TIONB3a;

c(hOpMHUPOBAaHHOCTh  yMEHHWH: OCYIIECTBIATH  IICJICHANPABICHHBI  TMOMCK  XWMHYECKOH
WHGOPMAIUHN B Pa3IMYHBIX UCTOYHHKAX (Hay4dHas M yuyeOHO-Hay4Has JTUTepaTypa, CPEJCTBa MacCOBOU
uHpopMaruy, VHTEepHET W [pyrue), KPUTHUECKH aHAIM3HPOBATH XUMHUYECKYI WH(MOpMAIHIO,
nepepabaTeiBaTh €€ M NCIOIh30BATh B COOTBETCTBHUH C TIOCTABICHHON y4eOHOH 3a1aueil.

11 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOSHUS Kypca «O01mas 1 HeOpraHHIECKask XUMUSD) OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH TMPEJICTABICHUH: O MaTepHabHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTSIX W
MMO3HABAEMOCTH SIBIICHUH MPUPOJIBI, O MECTE U 3HAYSHUH XUMHH B CUCTEME €CTECTBEHHBIX HayK U e€ poln
B 00eCleYeHn YyCTOMYMBOTO Pa3BUTHSA, B PEIIEHUH MPOOIEM SKOJIOTHYECKOW, IHEPreTUYeCKOW u
MUIIEBON OE€30MaCHOCTH, B Pa3BUTHH MEIWIMHBI, CO3MAHWM HOBBIX MAaTEPHAajOB, HOBBIX HCTOYHUKOB
SHEPru¥, B O0ECIIEYSHHH PAIMOHAIBLHOTO TPUPOAOIONL30BaHMs, B ()OPMUPOBAHIH MHUPOBO33PEHUS U
o01Ieil KyJIbTyphl YeIOBeKa, a TaKKe IKOJOTHIeCKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U
TIPUPOJTHOM Cpe/ie;

BIIa/ICHUE CHUCTEMON XMMHYECKHX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloIlne MOHATUS —
XMMHUYECKHH 3JIEMEHT, aTOM, SJpPO aToMa, M30TOIIbI, JJIEKTPOHHAs 000I0YKa aToma, S-, P-, 0-aTOMHBIE
opOuTa M, OCHOBHOE M BO30Y)KIEHHOE COCTOSHHS aTOMa, THOPUIW3AIMS aTOMHBIX OpOWTAaNEH, WOH,
MOJIEKyJIa, BaJIEHTHOCTh, JJEKTPOOTPHULIATENHOCTh, CTENEHb OKHCICHHS, XHMHYEeCKas CBS3b
(KoBasIeHTHas!, NOHHAS, METAJUTMYECKAs!, BOJOPOIHAS ), KPUCTAJUINYECKAs PEHIETKa, XUMUYeCKas peakius,
pacTBOp, JJIEKTPOIUTHI, HEIIEKTPOIUTHI, SIEKTPOIUTHUECKAs TUCCOLMAIS, CTETeHb TUCCOIUAIIVH,
BOJIOPOJTHBIN TIOKa3aTellb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOH 3(P(EKT XMUMUYECKOH peakIvy,
CKOPOCTh ~XMMHYECKOH peaklWd, XWMHYECKOe paBHOBECHE; TEOPUHM H  3aKOHBI  (TEOpHs
3JIEKTPOJIUTUUYECKON Jucconuanuu, nepuoandeckuit 3akon J.M. MenneneeBa, 3aK0H COXpaHEHUSI MacChl
BCIIECTB, 3aKOH COXpPAaHCHHA WU MPEBpAlICHUA DHEPTHUU IMPU XUMHNYCCKUX PCAKIUAX, 3aKOH ITOCTOAHCTBA
COCTaBa BEIIECTB, 3aKOH [EHCTBYIONIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJHYECKHN S3BIK XHMHUH,
MHPOBO33PCHUYCCKHUE 3HAHUSA, JICKAIIWE B OCHOBE ITOHUMAaHHA IMTPUYIMHHOCTU U CUCTEMHOCTH XUMHUYCCKUX
SIBIICHUI; COBPEMEHHBIE IPECTABICHUS O CTPOSHHUH BEIIeCTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM U



HaJMOJIEKYJISIPHOM YPOBHSX; MPEACTABICHNS O MEXaHU3MaX XUMHUYECKUX PEAKINH, TEPMOAMHAMUYECKIX
U KUHETHYECKHMX 3aKOHOMEPHOCTSX HX IPOTEKaHHA, O XHUMHYECKOM paBHOBECHM, pacTBOpax U
JUCTIEPCHBIX CHCTeMax; (aKTOJIOrMYecKHe CBEACHHUS O CBOMCTBAX, COCTaBe, MONYyYEHHH W O€30mMacHOM
WCTIOJIb30BaHUN BAXXHEWUIIMX HEOPraHWYEeCKUX BEIIECTB B OBITY M NPaKTHYECKON JESITEIBHOCTH
YyeJoBeKa, OOLINX HayYHBIX TPUHIMIAX XUMHUUECKOTO MPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUH: BBIABIATH XapaKTepHbIE MPU3HAKK MOHSTHH, YCTaHaBIMBATH WX
B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS IPY ONMUMCAaHUM HEOPTAaHMUECKHUX BELIECTB U UX
[IPEBPALLICHUN;

c(OpPMHPOBAHHOCTh YMEHHS HMCIIOJIB30BaTh XMMHYECKYI0 CHMBOJIMKY Ul COCTaBICHUS (OPMYIT
BEIICCTB M YpaBHEHHWH XHMHYECKHX peaknuid, cucrematnueckyto HomeHkiatypy (IUPAC) wu
TpUBHAJIbHBIE HA3BaHUS OTACIBHBIX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHUS OIPEHENsTh BAJICHTHOCTh M CTENEHb OKHUCICHHS XHMHUYECKUX
9JIEMEHTOB B COCAMHEHHUAX, BUA XUMHYECKOH CBs3M (KOBaJEHTHAs, WMOHHAs, METaJUIMYecKasl,
BOJIOPOJHAS), TUIT KPUCTAUTNIECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

c(OpMHUPOBAHHOCTh yYMEHHsI OOBICHATH 3aBHCUMOCTH CBOWCTB BEUIECTB OT BHJA XHUMUYECKOM
CBS3M M TUNA KPUCTAUTUYECKOW pEmETKH, OOMEHHBIH H JOHOPHO-aKIENTOPHBIH MeXaHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBS3H;

c(OpMHUPOBAHHOCTh YMEHHI: KilaccU(UIIMPOBATh: HEOPTaHWUECKHE BEIIECTBA MO0 HMX COCTaBy,
XMMHUYECKUE PEAKIUH 110 PA3IMYHBIM MPU3HAKAM (YUCIY M COCTAaBY PEarupyrollnX BEUIECTB, TEITIOBOMY
3¢ deKTy peakiyn, U3MEHEHHUIO CTENICHEH OKUCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH, YUACTHIO KaTaau3aropa
U IpyTrHe); CaMOCTOSATENLHO BBIOMPATh OCHOBAHUS M KPUTEPHUHU AJIS1 KIIACCU()MKALINK N3y4aeMbIX BEILECTB
Y XUMUYECKUX PeaKLuid;

c(hopMHUPOBaHHOCTh YMEHHUSI PACKPBIBATH CMBICH Tepruoandeckoro 3akoHa J[. 1. MenneneeBa u
JEeMOHCTPHPOBATh €I0 CUCTEMAaTHU3UPYIOLIYI0, OOBSCHUTEIIBHYIO U POTHOCTUYECKYIO (DYHKIINY;

c(OPMHUPOBAHHOCTh YMEHHH: XapakTepH30BaTh »JICKTPOHHOE CTPOCHHE AaTOMOB M HOHOB
XUMHUYECKHX 3JIEMEHTOB IepBOro—4erBéproro nepuonos Ilepnoanueckoit cucremsl [I.J1. Menneneesa,
UCIIONB3Ysl TOHSTHUSI «IHEPreTHYECKHE YPOBHM», «IHEPreTHYECKHE MOAYpOBHH», «S-, P-, O-aTOMHbIC
opOuTaIN», «OCHOBHOE M  BO30YXIEHHOE JHEPreTHMYECKHE COCTOSHHMS aToOMa»; OOBSCHATH
3aKOHOMEPHOCTH HU3MEHEHHs CBOICTB XMUMHMUYECKHX 3JIEMEHTOB W MX COEAMHEHHUI IO IepuojaMm Hu
rpynnam Ilepnonnueckoit cuctems! 1. 1. MenzaeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOCHUSI UX JIEKTPOHHBIX 000JI0UEK;

c(OpMHPOBAaHHOCTh YMEHHMI: XapaKTepu3oBaTh (ONUCHIBaTH) OOIIME XHMUYECKHE CBOWCTBA
BEHIECTB PA3IUYHBIX KIACCOB, TIOATBEP)KJIaTh CYLIECTBOBAHUE TE€HETHMUYECKOH CBA3M MEXAY
HEOPraHWYECKUMHU BELIECTBAMU C IIOMOIIBIO0 YPaBHEHUH COOTBETCTBYIOLINX XUMUYECKUX PEAKIIHM;

c(hOpMHUPOBAHHOCTHh YMEHUS PACKPBIBATh CYLTHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI
MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIrO OajlaHca 3THX PEaKUMi; peakuuid MOHHOrO oOMeHa IyTEéM
COCTaBICHMsSI WX IMOJHBIX M COKpPAlIEHHBIX MOHHBIX YpPaBHEHUH; peakUWd TUAPONN3a; PpeakIui
KOMITJIEKCOO0pa30BaHus (Ha MPUMEPE THAPOKCOKOMITIIEKCOB IIMHKA U AIOMUHHSA);

c(OPMHUPOBAHHOCTh YMEHHSI OOBSACHITH 3aKOHOMEPHOCTH MPOTEKAaHUS XMMHYECKUX pEakIHi ¢
y4€TOM HMX JHEPTeTHYECKMX XapaKTEPUCTHK, XapaKTep M3MEHEHHS CKOPOCTH XMMHYECKOW pEeakiuu B
3aBHUCHMOCTH OT DPa3JIMYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEMIEHHUS XHMHYECKOTO PABHOBECHUS MO
BITUSIHAEM BHEITHUX Bo3aeicTuil (mpunIum Jle [llarense);

c(OpMHPOBAaHHOCTh yMEHHUS XapaKTepHu30BaTh XHWMHUYECKHE pPEaKIiH, JeXKallue B OCHOBE
MPOMBIIIUIEHHOTO TIONYYEeHHS CEpPHOM KHCJIOTHI, aMMHaKa, OOIIWe HaydHbIe MPHHIUIB XUMHYECKHX
MPOU3BO/ICTB; I1EJECO00Pa3HOCTh MPUMEHEHHS HEOPTaHMYECKUX BEUIECTB B MPOMBIIIICHHOCTH U B OBITY
C TOUYKH 3PEHMSI COOTHOLIEHUS! PUCK-TI0JIb33;

c(hopMUPOBAHHOCTh BJIAJICHUS CHUCTEMON 3HAHWNW O METOJaX HAYYHOTO TIO3HAHHS SBICHHUM
NpUPOAbl — HAaONIOJCHUE, HM3MEPECHHE, MOJEIMPOBaHHE, JKCHEPUMEHT (peallbHbIi U MBICICHHBIH),
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, YMEHHS NPUMEHSTh 3TH 3HAHUSA MPH SKCIEPHUMEHTATHHOM



WCCIICIOBAHUU BEILECTB W JIsi OOBACHEHHMS XHMUYECKUX SBJICHHWH, HMMEIOMIMX MECTO B MPUPOJE,
MIPAKTUUECKOM IeSATETbHOCTH YeIO0BEKA U B TIOBCEHEBHOM JKU3HH;

c(OPMHPOBAHHOCTh yMEHHs BBIIBISATH B3aMMOCBSI3b XUMHYECKHX 3HAHUH C TOHATHAMH H
NpPEACTABICHUSIMA JPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB sl Oojiee OCO3HAHHOTO MOHUMAaHUS
MaTepUanbHOTO eTUHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHUSI MPOBOJIUTH PACUETHI: C MCHONB30BAHHEM MOHATHI «MaccoBasi OIS
BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALIUS); MACChI BEIIECTBa WIIM 00bEMa rasa 1o U3BECTHOMY
KOJINYECTBY BEIECTBA, Macce WJIM OOBEMY OAHOTO W3 YYACTBYIOLUIMX B PEaKLUUH BEIIECCTB; TEIIOBOTO
a¢dexTa peakuuy; 3HAYCHUs] BOJOPOJHOTO IOKa3aTelss PacTBOPOB KHCIOT W IIEIOYEH ¢ HM3BECTHOH
CTETEHbIO AMCCOLMANNU; Macchl (00bEMa, KOMMYECTBa BELIECTBA) MPOAYKTa PEAKIUH, €CIU OIHO W3
HCXOJHBIX BEIIECTB AaHO B BUJIE PACTBOpPA C ONMPEAECIEHHON MacCOBOM J0JIEW PaCTBOPEHHOIO BEIIECTBA
WIN 1aHO B M30BITKE (MMEET MPUMECH); TOIH BBIX0a MPOAYKTa peakuni; 00bEMHBIX OTHOILICHUN Ta30B;

c(OpMHPOBAHHOCTh yYMEHHUH: CaMOCTOSATENBHO IUIAHMPOBAaTh W MNPOBOAWTH XUMHUYECKHH
JKCIIEPUMEHT (MPOBEJICHUE pEeaKii HOHHOTO OOMEHa, MOATBEPXKICHUE KadyecTBEHHOTO COCTaBa
HEOpPraHWYEeCKUX BEIECTB, OIpPEJEIeHNE Cpelbl pPAacTBOPOB BEIIECTB C IOMOUIbI0 HHAMKATOPOB,
W3yueHHE BIUSHHUA Pa3IuYHBIX (PaKTOPOB HA CKOPOCTh XHUMHYECKOH pEakluH, pelIeHUE
JKCIIEPUMEHTANBHBIX 3a7ady 1o TemaMm «Metamiely u «Hemeramnesl»y) ¢ coOmoaeHHEM MpaBHil
Oe3omacHOro oOpalIeHus] C BEIIECTBAMHU M J1a0OPaTOPHBIM 000pyJOBaHUEM, (OPMYJIMPOBATH b
WCCIICIOBAHUS, MPEACTABIAT, B Pa3NUUHON (opMe pe3ynbTaThl SKCHEPUMEHTa, aHAIM3UPOBATh U
OLICHUBATDH UX NOCTOBCPHOCTD,

c(hOpMHUPOBaHHOCTh yMEHHU: COONIOAATh TMpaBWJIa MONB30BAHUS XHUMHUYECKOW TMOCYINOH U
na0opaTopHBIM 000pyIOBaHMEM, OOpAIEHHUs C BELIECTBAMH B COOTBETCTBUM C HHCTPYKLMSAMH IIO
BBITIOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB, 3KOJIOTHYECKHU LIENecO00pa3HOro NOBEACHUS B ObITY
U TPYZIOBOH AEATEJBHOCTH B LENSAX COXPAHEHHs CBOETO 3I0POBBs, OKPY)KaIoLIeH MPUPOAHON cpensl U
JOCTIDKEHHS €€ YCTOHYMBOTO PAa3BUTHUS, OCO3HABaTh OMACHOCTh TOKCHYECKOTO JIEHCTBHS Ha >KUBBIC
OpraHu3MBbl OIPEACTIEHHBIX HEOPTaHNUECKUX BEIIECTB, IIOHUMAas cMbIch nokaszarens [T1K;

cOPMHPOBAHHOCTh ~ YMEHMH:  OCYIIECTBJISATh  LEJICHANPABICHHBIH IMOMCK  XHMHYECKOU
MHQOPMAaLMK B Pa3IMYHBIX UCTOYHMKAX (Hay4Has M ydeOHO-Hay4Has JHUTEpaTypa, CpPeACTBAa MacCOBOM
uHpopmanuy, HWHTEpHET H Jpyrue), KPUTUYECKH aHAJM3UPOBATh XHMMHUYECKYI0 HH(OpMaluIio,
nepepadaThiBaTh €€ M NCIOJIB30BaTh B COOTBETCTBUH C OCTABJICHHOH yueOHOI 3a1a4ei.
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pecypcsl
Paznen 1. TeopeTudeckue 0OCHOBBI XHMHHU
» CTr};;)eH:e aTeoCMz. Iieingn:qecxnnescaxorl . BuGmorexa LIOK
' 1 LiepHOTecKas CHETCMA XHMITecix https://m.edsoo.ru/2dd57f24
anemenToB /1. . Menpeneena
12 Crtpoenue BemecTBa. MHOrooOpasue 1 1 bubnuoreka [IOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
Bu6nuoreka IJOK
1.3 X 19 1 3
VIMITFICCIHE peaitiit https://m.edsoo.ru/2dd57f24
Hroro no pazaeny 39
Paznen 2. Heopranuyeckasi xumust
bubmuoreka IIOK
2.1 H 31 1 3
eMeTaIIE https://m.edsoo.ru/2dd57f24
bubmoreka IIOK
2.2 M 23 1 2
CraLIH https://m.edsoo.ru/2dd57f24
Uroro o pazaeny 54
Paznen 3. Xumus u ;Ku3Hb
31 MeToapl MO3HAHUS B XUMHUH. XUMUS U 9 bubmuoreka IIOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8



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
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MNOYPOUYHOE IIVIAHUPOBAHUE
10 KJIACC

KoauyecTBO yacos

Ne Hdata DyeKTpoHHbIE HU(POBHIE
Tema ypoka Kontpoasnbie  IIpakTuyeckme

n/n Bcero u3yyeHusi  o0pa3oBaTeibHbIE Pecypchl

padoThI padoThI
[Ipenmer u 3HaYeHNE OPraHUYECKOM
XHMUH, IPEJCTaBICHUE O 1 Bubnmuorexa LJOK
MHOT000pa3ui OPraHMYECKUX https://m.edso00.ru/3686e6f5
COEIMHEHHUI
DJEKTPOHHOE CTPOCHHE aTOMa
yraepojaa (OCHOBHOE M BO30YKIEHHOE 1 bubmmorexa [IOK
cocrositusi). BaneHTHbIC https://m.edsoo.ru/Oce6fd4c
BO3MOXHOCTHU aToMa yriiepona
Xumuueckast CBs3b B OPraHMYeCKUX
COCTMHEHMIX. MeXaHn3MbI 1 Bu6nmoreka IJOK
00pa3oBaHMs KOBAJICHTHOW CBSI3H, https://m.edso0.ru/8d39f5¢c8
crocoO0Bbl pa3pbiBa CBA3EH
Teopus cTpOCHUS OPTaHUYECKUX 1 Bbubnuoreka LIOK
coenunenuii A. M. Bytieposa https://m.edso00.ru/9e595ch8
Buasl n3omepun: cTpyKTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 1 Bubnunoreka [IOK
3¢ dexTh B MOJIEKYJIaX OpPraHMYECKUX https://m.edso0.ru/b0e61661
COEIMHEHHUH
IIpencrasienue o K1acCU(PUKALUK U
CI/iZTZ;MaTI/I‘IeCKaSI HOMeHK(iaTyIII)Ia 1 bubamorewa LIOK
https://m.edsoo.ru/c212dd21
(IUPAC) oprann4eckux BEIIECTB
Knaccudukanus peakuuii B Bbubmuorexa LIOK
. 1

OpPraHUYeCKON XUMUH https://m.edsoo.ru/ba5706aa
CucremaTusaiiust 1 0000IIeHNE 1 Bbubnuroreka [IOK
3HAHWH 110 TEME https://m.edsoo.ru/87a37cab



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
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AJIKaHBI: TOMOJIOTUYECKUM PSI,
o0mmas popmyra, HOMEHKIATypa U

9 H30MEpHs, DIIEKTPOHHOE U bubmorexa IOK
’ https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYT
10 duzndeckre 1 XUMHUYECKUE CBOMCTBA bubmuoreka LIOK
AITKaHOB https://m.eds00.ru/3137711c
HaxoxaeHnne ankaHoB B IpUPOJE.
11 Cnocog{m MTONTyYeHUS U HpII)/II\feIfCHI/Ie bubamorewa LIOK
https://m.edso0.ru/259b0a5h
aJIKaHOB
Huknoankausl: oOmias Gopmyna,
HOMEHKJIATypa U U30MEPHSI,
12 OCO6CHH0C’ZI/II) CTpoeHmI; bubmiorexa LIOK
. https://m.edso00.ru/156730d2
XUMHUYECKUX CBOMCTB, CIIOCOOBI
MOJTyYeHUs ¥ IPUMEHEHNE
Pewienne pacu€THbIX 3a1a4 Ha
OIIPEJIETICHUE MOJIEKYJISIPHON
OPMYJIBI OPraHUIECKOTO BEIIECTBA
13 30 II)VIaZCOBLIpM JIOJISIM aTOMOBLu bubmmorexa [IOK
https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXO/IAIINX B €r0 COCTAB.
Cucremaruzanuus 1 0000IEHIE
3HAHMUH 10 TeME
AJKEeHBI: TOMOJIOTUYECKUH P,
o6mras hopmMyIta, HOMEHKJIATypa,
14 3J1:I[<Tp(()bmfoeyn npOCTpaHCTBzII{)}Ioe bubamorera LIOK
https://m.edsoo.ru/273b0ale
cTpoeHne Moniekyn. CTpyKTypHas u
LUC-TPAHC-U30MEPUSl ATKEHOB
15 du3ndeckue 1 XUMHUYCCKUE CBOMCTBA Bu6nuoreka IJOK
ankeHoB. [IpaBuiio MapkoBHHKOBa https://m.edso0.ru/21069ccd
16 CriocoObI OTy4YeHUS U TPUMEHEHHUE bubnmnorexa [{OK

AJIKCHOB

https://m.edsoo.ru/665dc058



https://m.edsoo.ru/25a14636
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https://m.edsoo.ru/259b0a5b
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https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058

IIpaktrueckas padora Ne 1 o Teme

17 "[lomydenue 3TUIEHA U H3YYECHHE €TO bubamoreta LIOK
e https://m.edso00.ru/0941eed8
CBOWCTB
Pemenne pacu€rHeIX 3a1a4 Ha
18 onpe;:[ene}II)I/Ie MoneKynﬂiHoﬁ brbmmorexa LIOK
https://m.edsoo.ru/e9ea9921
(hopMyJIBI OPraHUYECKOTO BEIIECTBA
AJKaIueHbl: CONPsHKEHHBIE,

19 M30JIUPOBAaHHBIE, KyMYJIHPOBAaHHEIE. Bubnmuorexa LJOK
OCOOEHHOCTH 3JICKTPOHHOTO https://m.edso0.ru/04298c0a
CTpOCHUS

20 XUMHYECKHe CBOMCTBA CONPSKEHHBIX Bubmmoreka [JOK
JHCHOB https://m.eds00.ru/e561253d

21 Crioco0bI TOy4YeHUs U TPUMEHEHHNE bubmmorexa [IOK
aJIKaJINCHOB https://m.eds00.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKUH A,
obmas popmyiia, HOMEHKIIATypa,

22 3n§1I<Tp(()bH}foeyn HpOCTpaHCTBzIfHOC bubamorexa LIOK

https://m.edso00.ru/68b6cc4c
CTpOEHUE MOJIEKYJI, GU3UUECKUE
CBOMCTBa

23 XuMHYECKHE CBOMCTBA aIKUHOB bubamorerca LIOK

https://m.eds00.ru/23493a93

24 KauecTBeHHBIE peakny Ha TPOHHYIO Bbubnuoreka LIOK
CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoOblI MOJTyYeHHS U TPUMEHEHHUE Bubnunoreka [IOK
aJIKMHOB https://m.edsoo.ru/a6f9alea

26 Pemenue 3agau: pacu€rsl o Bbubmuorexa LIOK
YPaBHEHHIO XUMHUYECKOW PEaKuu https://m.edso00.ru/5db8e526

97 CucremaTu3anus 1 00001IeHne
3HaHUI 110 TeMe

28 ApEHBI: TOMOJIOTHYECKUH psijI, 001Ias Bubmoreka [JOK

($hopmyra, HOMEHKIIATypa.

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/0941eed8
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https://m.edsoo.ru/e561253d
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DJEeKTPOHHOE U TIPOCTPAHCTBEHHOE
CTpOEHIE MOJIEKYJI OeH301a U
TOJyo0JIa, UX (PU3NUECKUE CBOWCTBA

XUMHUYECKUE CBOKMCTBA apEHOB:

bubmuoreka LIOK

29 peaKIny 3aMeIeHns https://m.edsoo.ru/ad4alaed
XHUMHUYECKUE CBOMCTBA APEHOB:
30 peakuuu HpI/ICOGLLI/IHeHI/I;) OKHUCJIEHHE bubmorexa [IOK
’ https://m.edsoo.ru/a44alaed
rOMOJIOTOB OeH3011a
31 Oco0eHHOCTH XUMUYECKHX CBOWCTB bubnuoreka [IOK
cTuposa https://m.edsoo.ru/d5018a54
Pewienne pacu€THbIX 3a1a4 Ha
32 onpenenegﬂe MoneKmeI};Hoﬁ Bubmiorexa LIOK
https://m.edsoo.ru/53461a2c
(hopMyITbI OPraHNYECKOTO BEIIECTBa
33 CriocoOsI TOy4YeHUs U TPUMEHEHHE bubnmoreka [IOK
apeHoOB https://m.edso00.ru/6f717d09
I'eneTnyeckas cBsI3b MEXKIY
34 Ppa3IUYHBIMH KJIaCCAMU
YTIIEBOIOPOIOB
Pacu€Tel 10 ypaBHEHUSIM XUMHUECKUAX
35 peaknuii. CuctreMaTu3aius u
00001IIeH1E 3HAHUH 110 TEME
36 ITpuponnslii ra3. ITomyTHele
He(TSHBIC Ta3bl
37 KameHnHbIi yroas 1 OpoAayKTHI €ro Bbubnuoreka LIOK
nepepadoTKH https://m.eds00.ru/69b3398b
HedTs 1 cioco6s1 e€ mepepaboTKH.
38 Hp(EI)MeHCHI/Ie HpO)_I}IKTOIf ’ bubamorewa LIOK
https://m.edso00.ru/21f9de78
nepepaboTKH HeTH
I'eneTnyeckas CBsI3b MEXKIY
39 pa3IMYHBIMU KJIacCaMu

YIJIEBOJIOPOJIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
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T"anorenonpousBoaHbIE
YTIIEBOIOPOIOB: IJEKTPOHHOE

bu6mmoreka IJOK

40 CTPOCHUE; PEAKIINHU 3aMEIIICHHSI https://m.eds00.ru/82b4d759
rajoreHa
JleiicTBue IeIovYei Ha
A1 raJoreHIIPOU3BOTHBIE.
B3anmMozeiicTBue AUranoreHajIKaHOB
C MarHueM U HUHKOM
42 CucreMaru3anus 1 0000IIeHIE Bu6nuoreka IJOK
3HAHWI 10 pasaeny "Yriaeroaopoasr” https://m.edso0.ru/20e89f22
43 KontponbHas pabota o Teme Bubmmoreka [JOK
"VrieBogopoasr" https://m.eds00.ru/95c¢9e298
[IpenensHBIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psift, o0Ias
(hopMyia, CTpOCHUE MOJICKYI, bubnuoreka [IOK
44
H30MEpHsl, HOMEHKJIATypa, https://m.edsoo.ru/df04c5cd
KJaccupukanus, Qu3ndecKue
CBOMCTBa
45 XUMHUYECKHE CBOMCTBA MPEAEIbHBIX Bu6nuoreka IJOK
OJTHOATOMHBIX CITHPTOB https://m.edsoo0.ru/26ee34fe
46 CriocoObl MOTy4eHUs 1 IPUMEHEHHE Bbubnuorexa LIOK
OJTHOATOMHBIX CITUPTOB https://m.eds00.ru/484100000000000
[IpocTeie 3¢ upbl: HOMEHKIIATYpA U
47 I/I3Iz)MepI/I$I ((110(1))66HHOCTI/I q)nszgeCKnx Bubmorexa LIOK
’ N https://m.edsoo.ru/c2c788b2
1 XUMUYECKHX CBOWCTB
MHoroaToMHbIE CIUPTHI:
48 STHJICHTJIUKOIb U rniuepml ux Bubmorexa LIOK
T https://m.edsoo.ru/ee4d84aa
(u3nveckre 1 XUMUYECKHE CBOWCTBA
49 CriocoObI Oy4YeHUS U TPUMEHEHHUE bubnmnorexa [{OK
MHOTOATOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
50 ®DeHOIT: CTPOCHHUE MOJIEKYJIBI, Bbubnuroreka [IOK



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
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

(hm3mieckue cBoicTBa. TOKCHYHOCTD
(henoma

https://m.edsoo.ru/2ce726f8

51 XuMHdecKne CBOMCTBa peHoa bubmiorexa IOK
https://m.eds00.ru/037ca5f9
52 CrocoObI OTyYeHUS U TPUMCHEHHUE bubnuoreka [JOK
(henoa https://m.edsoo.ru/c77ddf4c
S sxenepmeenmuton sy 10 e biitorexa LIOK
\ P | 8 https://m.edsoo.ru/fd0ced09
CriupTs! ¥ heHOTBI
54 CucremaTusanus 1 0000IICHNE bubnuoreka [IOK
3HAHUI 110 TeMe https://m.eds00.ru/1810ch9b
ATBIETUIBI ¥ KETOHBL: 3JIEKTPOHHOE
55 CTpOCHHE KapOOHWIBHOM TPYIIIIHL; bubnuoreka [IOK
TOMOJIOTHYECKHE PSIIIBI, 00IIas https://m.edsoo.ru/b139beaa
(hopmya, H30MepHs 1 HOMEHKIIATypa
ATnbIeTubl ¥ KETOHBL: (PU3NIECKIe bubmmorexa [IOK
56 .
CBOMCTBA; peaKlUK PUCOCIMHCHUS https://m.edsoo.ru/c887425c
Peakiiuu okvCIIEHHS] M KaYeCTBEHHBIE bubmuoreka IIOK
57
PEaKIMK abJICTHIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoOsI MoTydeHus allbAeTHI0B U Bu6nuoreka IJOK
KETOHOB https://m.eds00.ru/520d1c51
- OI[H600CHOBHLIC Hpez[eanbée BuGmorexa [OK
KapOOHOBBIE KUCIIOTHI, 0COOCHHOCTH
P JOTEL, https://m.eds00.ru/fecOb113
CTPOEHUS UX MOJIEKYJI
)4
60 Ka3 Og([)elfciii i;fig:ﬂ zj(y;jlzmqecxne bubamorexca LIOK
P . ’ https://m.edso0.ru/700cc87h
CBOIiCTBa
XUMHYECKHE CBOMCTBA MPEAEIIBHBIX Bbubmuorexa LIOK
61
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo0.ru/40e6e0e9
62 OcoOEHHOCTH CBOMCTB MypaBbUHON Bbubmuorexa LIOK
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KHCIIOTBL. MHOTOOOpa3ne
KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/bb31be71

OcoOEHHOCTH CBOMCTB:
HENPE/CNIbHBIX U apOMaTHICCKIX
KapOOHOBEIX, TUKAPOOHOBBIX,

bu6nmoreka IJOK

63 THPOKCUKAPOOHOBBIX KHCIIOT. https://m.eds00.ru/83a08773
[IpencraBuTeny BHICIINX KapOOHOBBIX
KHCIIOT

64 [TonsiTHE O IPOU3BOIHBIX bubnmoreka [IOK
KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d

65 CriocoObI OTyYeHHS M TPUMEHEHHUE bubnuoreka [IOK
KapOOHOBBIX KUCIOT https://m.edso0.ru/7c065c9d
CrnoxHbIe SQUPBL: TOMOJOTHYECKUI

66 psn 06H1a;1(§)oI;Myna HU30Mepus 1 bubamorera LIOK

’ ’ https://m.edsoo.ru/adfffe6d

HOMEHKJIaTypa

67 duzndeckre 1 XUMHUIECKHUE CBOMCTBA bubmuoreka LIOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€THeIX 3a1a4: 10

68 YPaBHEHUIO XUMHYECKON peaKIiu, Ha
OIIPEJIETICHUE MOJIEKYIJISIPHON
(hopMyJIBI OPraHUYECKOTO BEIIECTBA
[Ipaktrndeckas padota Ne 3. Pemenue

69 JKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME Bubnuoreka [IOK
"Kap0onoBbie kucaoThl. CIIOKHbIE https://m.edsoo.ru/486671fb
a¢upsr”
Kupsr: ctpoenue, pusnueckue u Bubmuorexa LIOK

70 .
XMMHUYECKHE CBOWCTBA (THIPOIIH3) https://m.edso00.ru/al19c5b98
OCco0EeHHOCTH CBOMCTB )KHPOB,

71 COJEPIKALINX OCTATKU Henge;[enbﬂmx bubmorexa LIOK

https://m.eds00.ru/b0331922

JKUPHBIX KUCIOT. JKHUPBI B IPUPOJIC

72 Mpl1a KaK COJIH BBICIIHX KapOOHOBBIX Bubmoreka [JOK



https://m.edsoo.ru/bb31be71
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KHCIOT, UX MOIOIISE NCHCTBHE.
TloHsITHE O CUHTETHYSCKUX MOFOIITUX
cpencteax (CMC)

TI'eneTudeckas CBS3b YIJIEBOJOPOIOB

https://m.edso0.ru/3c566565

73 1 KHACJIOPOACOAEPIKALIUX brbmmorexa LIOK
https://m.eds00.ru/56790c96
OpPTaHHYECKUX BEIICCTB
74 Pacu€Thl 10 ypaBHEHUSIM XUMHUECKUX
peaxuuii
75 CucremaTusanus 1 0000IICHIES bubnuoreka [IOK
3HAHUI 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO01mas XxapakTeprucTHKa YTIIEBOIOB 1
76 Knauclcnqmgaumpyrnelaoazls (Mofl[o-, Bubmiorexa LIOK
https://m.edsoo.ru/7a9693al
JT- Y TIOJTUCAaXapH/IbI)
Monocaxapuasl: Gpu3ndecKre bubnmoreka [IOK
77 .
CBOMCTBA U HaXOKICHHE B IPUPOJIE https://m.edsoo.ru/b4bdda2d
78 IIpuMeHeHue TII0KO03bl, €€ 3HaYCHUE B bubmmorexa [IOK
KH3HEICATEIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
ncaxapuibl: caxapo3a, MaIbTo3a U
79 faKTmal.) I?axom/:[e}lzne B TIPUPOJIE U Bubmorexa LIOK
https://m.edsoo.ru/eb0384e7
MPUMEHEHHUE TUCaXapHIOB
[Tonucaxapuasl: cTpoeHue
80 MaKpOMOJ]I;KgJI qoninqecm/le u Bubmorexa LIOK
o https://m.edso0.ru/72a04508
XUMHYECKHE CBOWCTBA, IPUMEHEHHE
81 [TonsiTHe 00 UCKYCCTBEHHBIX Bbubnuoreka LIOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacyeTHbIX 3a7a4 Ha
82 ONIPEAEIIEHUE AOJU BBIXOA MPOAYKTA Bu6nuoreka IJOK
PeaKInu OT TEOPETUIECCKH https://m.edsoo.ru/7fde4 7ef
BO3MOKHOTO
83 CucremaTusaiiust 1 0000IIeHNE Bbubnuroreka [IOK

3HaHMUHU 1O pa3aeny

https://m.edso0.ru/08d4364c¢
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Konrtponbaas padora mmo Teme

84 "Kucnopoacoaepxaiiye brbmmorexa LIOK
Y https://m.eds00.ru/42c6678e
OpPTaHHYECKUE COCTMHEHUS
AMUHBIL: KIIaCCUPUKAIHS, CTPOCHHUE

85 MOJIEKYJI, 001mas hopMyIa, H30MEpHs, bubmmoreka [JOK
HOMEHKJIaTypa U (hU3HYeCcKue https://m.edsoo.ru/efa7e6ca
CBOICTBa

86 XUMHUYECKUE CBONCTBA bubmuoreka LIOK
amu(aTHYECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIUH: CTPOCHUE aHWJINHA

87 OCO6CHH0CTI;I XUMHUYECKUX Cl;OﬁCTB Bubmiorexa LIOK

https://m.edsoo.ru/39cd21f1
aHMITNHA

88 Crioco0sI TOy4YeHUs U TPUMEHEHHE bubmmorexa [IOK
amu(aTHYECKUX aMUHOB https://m.edso0o.ru/eal38763
AMUWHOKHUCIIOTBI: HOMEHKJIATYpa U

89 n3oMepus, GU3NUECKIe CBOHCTBA. Bubmuoreka [JOK
OtaenbHbIC PEICTABUTEIH Ol https://m.edso0.ru/d1773e80
aMUHOKHCIIOT
XHUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT,

90 uX OMOJIOTHYEeCKOe 3HAUCHNE bubmuoreka IIOK
aMuHOKUCIOT. CHHTE3 M THIPOITU3 https://m.edsoo.ru/77df705a
MIENTHIOB

o1 Bbenku xak mpupoIHbIE TOTMMEPHI; Bubmoreka [JOK
CTPYKTYpbI OEJIKOB https://m.edso0.ru/429e9899

92 XuMHUeCKHe CBOMCTBA OEIIKOB Bubmorexa LIOK

https://m.edso00.ru/6237306d
A3zotcoaepaniue

93 TETEPOLUKINYECKUE COCTMHEHHS. bubmuoreka LIOK
HyxnenHOBbIE KHCIOTHL: COCTaB, https://m.edsoo.ru/521d1431
CTpOCHME U OUOJIOTUYECKas POJIb

94 [IpakTuueckas pabora Ne 4. Perienue Bbubnuroreka [IOK
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SKCIIEPUMEHTANBHBIX 3371a4 110 TeMe
"A30TcoaepIKaIie OpraHmIeCKIe
COoeTMHECHUS"

[Ipaktryeckas padota Ne 5. Pemienue

https://m.edsoo.ru/8e3c02d1

95 JKCIEPUMEHTAILHBIX 33]1ad 110 TEME 1 bubmmoreka [JOK
"Pacrio3HaBaHUE OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
COoeMHEHNH"

Kontponbnas padota mo teme
96 "A3ofcoz[ep>1<e§une OpraHUYeCcKHe 1 bubamorewa LIOK
\ https://m.edsoo.ru/ce561bc7
COCIMHEHHUS
OCHOBHBIE TIOHSTHSI XUMHH

97 BBICOKOMOJIEKYJISIPHBIX COCAUHEHUIN U 1 bubmmorexa [IOK
METOJbI UX CUHTE3a — https://m.edsoo.ru/7aa63ebd
MOJIMMEPH3aLUs ¥ TIOJIMKOHICHCALIUS

98 [ImacTMaccel. YTtunuszamus u 1 bubmuoreka LIOK
nepepaboTKa IIaCTHKA https://m.edso0o.ru/82242e0f

99 DacToMepbl: HaTypalbHbIA 1 bubmmorexa [IOK
CHHTETHYECKHE Kayuyku. Pe3una https://m.edso00.ru/246103ec
BonokHa: HaTypanbHbIE,

100 HCKYCCTBEHHBIE, CHHTCTUUCCKHE. 1 bubmuoreka IIOK
[MosmuMepsl CrieUaILHOTO https://m.edso0.ru/5963a601
Ha3HAYCHHUS
[Mpaktudeckas padbora Ne 6. Pemenne

101 AKCIIEPUMEHTANBHBIX 337a4 [0 TEME 1 Bbubnuorexa LIOK
"Pacrio3HaBaHUE MIACTMACC U https://m.edsoo.ru/3aebd77a
BOJIOKOH"

O0001IeH e U CHCTEMaTH3AIHS
102 H3yquiIIHOFO MaTtepuaia 1o TueMe 1 Bubmorexa LIOK
https://m.edsoo.ru/6a22b1e8
"BeicOKOMOIIEKYIIpHBIE COeAMHEHNUS"
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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11 KJIACC

KoangecTBo yacoB

DyeKTpoHHbIE HU(POBHIE

Ne Hara
Tema ypoka Kontposnsnbie  IIpakTuyeckue o0pasoBaTe/bHbIe
n/n Bcero U3y4eHust
padoTbI padoTsI pecypcol

1 Atom. CocTaB aTOMHBIX sitep. XUMHICCKII 1 bubmmoreka [JOK
aneMeHT. M30Toms! https://m.edso0.ru/59c112ee

5 CTpoeHue 3MEKTPOHHBIX 000JI0UEK aTOMOB, 1 bubnuoreka [IOK
KBaHTOBBIE YHCITa https://m.edsoo.ru/b4d9fffa

3 Krnaccudukariuss XaMUYeCKUX 3JIEMEHTOB (S-, 1 bubnuoreka [IOK
p-, d-, f-amemenTsI) https://m.edsoo.ru/61294af9

4 Pacnpenenenue 3J€KTpPOHOB IO aTOMHBIM 1 bubmmorexa [IOK
opouTanim https://m.edsoo.ru/f5f750fe
DJeKTPOHHBIEC KOH(HUTYpaIMh aTOMOB

5 SHGMGII;TOB B OCHO;II){OAZI;I E036y>1<z[éHH0M 1 Bubmiorexa LIOK

https://m.eds00.ru/8149e846

COCTOSTHUH

6 OJeKTpOHHBIE KOH(PUTypaly HOHOB. 1 Bbubnuoreka LIOK
DIeKTPOOTPUIIATETLHOCTH https://m.edsoo.ru/a0764b24
[Tepuoanueckuii 3akoH u [lepuonnueckas

7 cHCTeMa XUMHYeCKHuX 3j1eMeHToB JI. 1. 1 bubmoreka IIOK
MeHeneera, CBSI3b ¢ COBPEMEHHOMN TeOpHEH https://m.edso0.ru/16957c01
CTPOCHMSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMH Bbubnuorexa LIOK

8 1
HPOCTHIX M CIIOKHBIX BEIIECTB 110 IPYIIIaM H https://m.edso0.ru/f8468927
neproaam

9 Cucremaru3aius 1 0000IIeHe 3HAHUH 10 1 bubmmoreka IIOK
TeMe https://m.edsoo.ru/8fad2942
Buapsl xummnueckoit CB$[3I/I.vM€X3HI/I3MLI BuGmorexa LIOK

10 00pa3oBaHKsI KOBAJICHTHOM CBSI3H. 1

Bonopoanas cBs3p. MexMoneKkyspHble

https://m.edsoo.ru/5a8072af
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B3aNMOJICHUCTBHS

BanenTHocTh 1 BaJIeHTHBIE BO3MOKHOCTH

11 aToMOB. CBSI3b IEKTPOHHOU CTPYKTYPHI Brbmmorexa LIOK
https://m.edsoo.ru/3d2ca093
MOJIEKYJ C X TE€OMETPUUECKUM CTPOCHUEM
12 IIpencraBnenus 0 KOMIUIEKCHBIX bubmuoreka LIOK
COCIMHEHUSIX: COCTaB M HOMCHKJIATYpa https://m.edsoo.ru/8c66b12a
BemectBa MOJEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUSL. THUIIbI Bubmuorexa LJOK
13 .
KPHUCTAJUTMYECKUX PEIIECTOK U CBOMCTBA https://m.edso00.ru/e167635b
BEIIECTB
14 IloHsATHE O MUCTIEPCHBIX CUCTEMAX. bubmmorexa [IOK
[IpencraBieHue O KOJIOUIHBIX pacCTBOPAX https://m.edsoo.ru/da2c70e4
HctrHHbBIE pacTBOPHI: HACKHIIIICHHBIC U
15 HCHaCBIIJ_IeIfHBIe pI;,CTBopI/IMH(:CTL. Bubmiorexa LIOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatet
16 CriocoOBI BEIpaKeHHUS KOHIICHTPAITHH bubmmorexa [IOK
PacTBOpOB https://m.edsoo.ru/328e653a
Penrenue 3aga4 ¢ UCTOJIb30BaHUEM MTOHATHH
17 "MaccoBas zij)nﬂ pacTBOpEHHOrO BelecTra" bubmorexa HOK
| \ ’ https://m.edsoo.ru/785e0ab4
MOJISIpHAsI KOHIICHTPAIHS
18 Knaccudukarus u HOMEHKIaTypa Bubnuoreka [IOK
HEOPraHMYECKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 CucremaTusaiiys 1 0000IICHUE 3HAHU 110 Bubnuoreka [IOK
TEMe https://m.edsoo.ru/8d2c6a3a
Kontponsnas padota o temam "Ctpoenune
aroma. [lepronnuecknii 3aKoH 1
20 Hepnoanq[;cxsﬁ cucTeMa XUMHUYECKUX bubamorewa LIOK
https://m.edsoo.ru/70a60aa4
anemenToB Jl. 1. Menneneesa", "Ctpoenue
BemecTsa. MHOrooOpasue BemiecTn"
21 Knaccudukaius XuMU4eCKUX peakiini B Bbubnuroreka [IOK

HeOpI‘aHH‘IeCKOﬁ n OpFaHH‘ieCKOﬁ XHUMMHH.

https://m.edso0.ru/6335cdd?2
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3aKOH COXPaHEHUS MacChl BEIIECTB; 3aKOH
COXPaHEHUS U MPEBPAIIEHHS SHEPTUH TTPU
XUMUYECKUX PEaKIIUIX

TenmnoBbie 3QPEKThH XUMUYECKUX PEaKLUH. Bubmuorexa LJOK
22
TepMOXHUMHUYECKHE YPABHEHHSI https://m.edsoo.ru/d1db86da
Briuucienus no ypaBHEHHUSIM XUMHYECKHUX bubmmorexa [IOK
23 .
peakuuii ¥ TePMOXUMHYCCKUM YPABHEHUSIM https://m.eds00.ru/87b13954
CkopocTh XUMHUYECKON peaklny, eé
24 3aBUCHMOCTD OT Pa3iIHYHBIX (PaKTOPOB.
Karanus u kaTanuzatopsl
25 I'oMoreHHBIE U TeTepOTreHHbIE PEaKIINN
II 6ota Ne 1 "B
| et 6 o B
p . P " p https://m.edsoo.ru/1facaldl
XUMUYECKOH peakunun
97 OO0paTtumble 1 HeOOpaTUMBIE PEaKITHH. bubnmorexa [IOK
XUMHYECKOE PaBHOBECHE https://m.edso0.ru/30952f9b
s H;):KTH%CK(;}; 521)60(;1“& N: ZOH(; ;(ZMe e"BJ'II/IHHI/Ie BuGnorexa LIOK
JTUYHBIX (DAKTOPOB Ha MOJI0KEHU
P P " https://m.edsoo.ru/3bf34e17
XHUMHAYECKOTO PAaBHOBECHS
5) .C
o | S ey Conis
P ) https://m.edsoo.ru/5f766bdf
JIUCCOLIMAITUT
| e e s e
P POB. BOROPOA P https://m.eds00.ru/3966ca89
pactBopa
T'maponus coneil. Peakunuy, npoTekaromue B Bubmoreka [JOK
31
pacTBopax 3JIEKTPOIUTOB https://m.edsoo.ru/09d5adbd
[Ipaktnueckas padota Ne 3 o Teme Bumorexa LIOK
32 "XHUMHYeCKHE peakiuy B pacTBOPAx

3JIEKTPOJIUTORB"

https://m.edsoo.ru/2e3daeb0
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33 OKHCIIHTETEHO-BOCCTAHOBUTEIIBHBIC PEAKITHH. bubmmoreka [JOK
Bakneiflie OKUCIUTEN U BOCCTAHOBHTEITH https://m.eds00.ru/56226060
34 Merton 37eKTPOHHOTO (3JIEKTOHHO-HOHHOTO) bubmmoreka [JOK
Oananca https://m.edso0.ru/fb691387
35 DJIEKTPOJIH3 PACTBOPOB U PACILUIABOB BEIICCTB brbmmorexa LIOK
https://m.eds00.ru/93fb97d2
36 Pemenue 3aqa4 pa3anyHbIX THIIOB bubamoreta LIOK
https://m.eds00.ru/5a859d16
37 Pemenue 3ama4 pa3nuyHBIX THIOB bubamorexa LIOK
https://m.edsoo.ru/5afa265d
38 CucremaTusaius 1 0000IICHUE 3HAHUH 110 bubnuoreka [IOK
Teme "XuMHUecKre peakiun’ https://m.edso0.ru/c161eb85
39 KonTponbras padora mo Teme " Xumudeckue bubmmorexa [IOK
peaxiun" https://m.edsoo.ru/a8a0a930
ITonoxenue Hemerainos B [lepuoguueckont
40 CHCTEME XUMUYCCKUX daeMeHToB []. U. Bu6nmoreka IJOK
MeH ieneeBa 1 0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. ®u3nyeckre cBOCTBA HEMETAILIOB
a1 AnoTponust HeMeTaJUIOB (Ha puUMepe Bubmmorexa [JOK
KHCIIOpo/a, cepbl, hocdopa u yrieposa) https://m.edsoo.ru/ef92c91c
42 Bonopon: nonyuenne, pusndeckue u Bbubnuorexa LIOK
XUMHUYeCKHe cBoicTBa. [ MapuapI https://m.edsoo.ru/0aa8f613
TanoreHsl: HAXOXKACHUE B IPUPOJIE, CITOCOOBI
43 MOy YeHUs (’101/13H§ecm/1e u fmi)njec,:xne bubamoreica LIOK
’ ’ https://m.eds00.ru/4e223795
CBOWCTBA
44 T'anorenoBogoponsl. Baxueitmune Bu6nmoreka IJOK
KHCIIOPOJICOICPIKAIIIE COSIMHEHHUS TaJIOTCHOB https://m.edso0.ru/6b3255e6
JlaboparopHble H IPOMBINUICHHBIE CITOCOOBI BuGmorexa 1IOK
45 MOJYYEHUs TaJloreHoB. [IpuMeHenne

TaJIOIr€HOB M UX COGI[I/IHGHI/Iﬁ

https://m.edsoo.ru/6971aca4
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IIpaktrueckas padota Ne 4. Pemenue

46 9KCIIEPUMEHTANIBHBIX 3371ad 110 TeME bubamorexa LIOK
https://m.edsoo.ru/8b26fecd
"T"amorensr"
Kucnopon: nabopaTopHbie U IPOMBIIICHHBIC
47 CIoco0bI MOTy4YeHns, PU3NIECKIE U bubmmorexa [IOK
xuMHuueckue coiicta. O30H. [Ipumenenne https://m.edsoo.ru/c8abc36a
KHCJIOPOJIa ¥ 030Ha
bubmuoreka LIOK
48 OKCHIGI 11 MIEpOKCHE! https://m.eds00.ru/5c8816a0
49 Pemenue 3ama4 pa3nuyHBIX THIOB Bubmiorexa LIOK
https://m.edso0.ru/2b6d8b4b
Cepa: Hax0XKAEHUE B IPUPOJIE, CIIOCOOBI
50 HOJI'I)y‘IeHI/IH qI)[mI/IquKIfe II/)I me:mquKHe Bubmiorexa LIOK
7 ’ https://m.edsoo.ru/46afael6
CBOICTBa
Bu6nmoreka IJOK
>1 Cepononopos, ey b G https://m.edso0.ru/7¢c875999
59 Kucnopoaconepxkaiiye COeAMHEHUS CepBbI. Bubmmorexa [JOK
OCOOCHHOCTH CBOWMCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
IIpakTudeckas pabora Ne 5. Pernenne
53 SKI()ZHepI/IMeHTaJII;HI)IX 3amad no teme "Cepa u brbmmorera LIOK
) \ https://m.edsoo.ru/0afb05e4
e€ coeTMHEeHUS
A3O0T: HaXOXKACHHUE B MIPUPOJIE, CIIOCOOBI
54 MOy YeHUS (§I/I3I/I‘160KPIIJG II/)I xﬂmimqecxne bubamorexa LIOK
M ’ https://m.edsoo.ru/badd2255
CBOIcTBa. AMMHAaK, HUTPUIBI
55 Kucnopoacoaepxanine coeAMHEHUS a30Ta. Bubmmorexa [JOK
OcoOEeHHOCTH CBOMCTB a30THOM KHCIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeHeHne a30Ta ¥ €r0 COETUHEHHH. Bubmuorexa LIOK
A3zoTHBIE yI0OpeHHS https://m.edso0.ru/129f5059
®Docdop: HaXOXKIEHUE B IPUPOAE, CIIOCOOBI BuGmorexa 1OK
57 NOy4eHus], GU3NIECKUE U XUMHUECKHUE

cBoiicTBa. Pochuast u hochun

https://m.edsoo.ru/9a6b43ec
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Oxkcuusl hocdopa, hochopcomeprarme

bu6nmoreka IJOK

58 kucnoTeL. Conu pocOpHOM KUCIOTHI https://m.edsoo.ru/c7a2d429
59 IIpumenenune dhocdopa 1 ero coeTMHESHUH. bubmmoreka [JOK
dochopHbie ya00peHust https://m.edso0.ru/a218070a
IIpakTuueckas pabora Ne 6. Perenue
60 SKI::HepHMCHTaHiHBIX 3a1a4 1mo Teme "A30T brbmmorera LIOK
https://m.edso00.ru/8175ac3f
thocdop u ux coenuueHU"
Yraepona: HaxX0XICHUE B IPUPO/IE,
61 aﬂnofpc})lnHme Mo)jlﬂq)nxaugn'pq)imqecxne " bubamoreta LIOK
g ’ https://m.edsoo.ru/1eb19f9e
XHUMUYECKHE CBONCTBA, MPUMEHEHUE
Okcup yriepoma(ll), okcun yraepoma(1V), bubmmorexa [IOK
62 .
yroJibHAsi KUCIIOTA U €€ COJH https://m.edsoo.ru/dba58adf
63 Pemenne 3ama4 pa3nuyHbIX THIIOB bubamorexa LIOK
https://m.eds00.ru/6029b609
Kpemnuii: HaxoXaeHHE B PUPOJIE, CIIOCOOBI
64 H(I))J'nyleHI/IH (I)Hmiecxne " znfmiecxne bubamorexa LIOK
M ’ https://m.edsoo.ru/143558ab
CBOIiCTBa
65 Oxkcun kpemuunsi(1V), kpeMHEEBasT KUCTIOTA, Bubnuoreka [IOK
CHJIMKATBI https://m.edso00.ru/3170e7bl
IIpuMeHeHue KpEMHUS U €70 COEIMHEHUH. bubamorewa LIOK
66 Creiio, ero nomysere, Bib cTekia https://m.edsoo.ru/393cdac0
’ ’ https://m.edso00.ru/5823cefb
67 Pemenue 3ana4 pa3iu4HbIX TUIIOB bubamorera LIOK
https://m.edso0.ru/b624f801
68 Cucremaruzanuus 1 0000IEHNE 3HAHUI 110 Bu6nuoreka IJOK
teme "Hemeramisr" https://m.edso00.ru/6e864db5
69 Kontponbnas padora no teme "Hemerasnnsr" Bubmorexa LIOK
https://m.eds00.ru/d0484c76
70 AHanu3 pe3ysibTaToOB KOHTPOJIBHOM padoThI, Bubmoreka [JOK

KOPPEKLHs OLIHO0K

https://m.edsoo.ru/2b7e9510
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TTonoxenue MetannoB B [lepuoanueckoit
CHCTEME XMMHYECKUX DIIEMEHTOB.

bu6nmoreka IJOK

& OCOOEHHOCTH CTPOCHHUS IICKTPOHHBIX https://m.eds00.ru/9839c16¢
000J109€K aTOMOB METAJIOB
79 O6mue Gpu3nIecKue CBOHCTBA METAIIOB. bubmmoreka [JOK
[IpumeHeHne METaIIIOB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
73 CrmutaBel MeTasutoB. Kopposus MeTamion brbmmorera LIOK
https://m.edsoo.ru/42b872e3
74 Pemenue 3aga4d pa3nnyHbIX THIIOB bubamorexa LIOK
https://m.edsoo.ru/e3de37h6
DIEKTPOXUMHUYECKUM sl HAPSKEHUI
75 MeTaJIJII)OB. OO0mue cnolj:olém ngnyqum Bubmiorexa LIOK
https://m.edsoo.ru/94eb377a
METaJJIOB
O0mmas xapakTeprucTiuka MeTauioB | A-rpymbt
Ilepuoanueckoi CUCTEMBI XUMUYECKUX
76 aneMeHTOoB. HaTpuil u xanuii: noaydeHue, bubnunoreka [IOK
(busrUecKrue 1 XUMUYECKHE CBOMCTBRA, https://m.edsoo.ru/e12c26b3
NPUMEHEHHUE MPOCTHIX BEIIECTB U HX
COETMHEHUN
O6mras xapaktepucTuka Mmetawion HA-
rpymisl [lepuoguueckoit cucteMsl
77 XHMHYECKHUX DJIEMEHTOB. Maruuii v KaibIUi: bubmuoreka IIOK
nosydeHue, GU3MIECKUe U XUMHUYECKHE https://m.edsoo.ru/7c3e49c0
CBOWCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U
UX COeJIMHEHUIN
78 JKécTrocTh BOABI M CITOCOOBI €€ yCTpaHeHHS bubmorera LIOK
https://m.edsoo.ru/c74bfae9
79 AJNIOMHUHUI: TTONTy4YeHue, GU3NIECKUe 1 Bubmuorexa LIOK
XMUMHUYECKHE CBOWCTBA, TPUMECHEHHE https://m.edso0.ru/0e79b266
80 AMdoTepHbIe CBOHCTBA OKCHA U TUIPOKCHIA Bubmoreka [JOK

AJTIFOMUHNSA, THAPOKCOKOMIUICKCHI aJIIOMUHUS,

https://m.edsoo.ru/5d12d318
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X IIPUMCHCHHEC

81 Pemrenne 3amay pa3IMIHBIX THIIOB
IIpa eckas padbora Ne 7. Pemenne
82 k) pc Kem(I eK :np . 3a1a ome H: bubmorexa [IOK
KCIIEPUMEHTAIBHBIX 9 [10 TEM
. P 8 \ https://m.edsoo.ru/27a4af43
MeTaJiibl TIaBHBIX MTOATPYIIT
O0111as XapaKkTEPUCTUKA METAIUIOB IOOOYHBIX
83 noHrI nnr()B r prm) [epuoanueckoit bubmiorexa IOK
ATy Py proA https:/m.eds00.ru/610d7431
CHCTEMBI XMMUYECKHX DJIEMEHTOB
84 ®uznveckre 1 XUMUYeCKHe CBOMCTBa Xpoma 1 Bubmuorexa [JOK
€ro COeIMHEHHIA, UX TPUMEHEHHE https://m.edso0.ru/9911bef3
Baxxneinue coe e aprasia.
85 IIe ;a::lflaT Kaifrz :11"4(;1 (I)VII(I/f)Cl;II/}IIliHLHHe bubmmorexa [IOK
pu ’ https://m.eds00.ru/039d69c8
CBOIiCcTBa
dusznueckue €CKHE CBOMCTBA Kee3a
86 5 :r: léoe I;IIH:H):;MPS{OH II;IeH;e II:II nT BI/IMGHHCHI/IG bubmorexa HOK
A ' Y P https://m.edsoo.ru/1b7{8741
CIUIABOB JKee3a
87 dusnueckue 1 XUMUYECKHAE CBOMCTBA MEAU U Bu6nuoreka IJOK
e€ coeTMHEHUH, X TIPUMEHEHNE https://m.edsoo.ru/2bc0f954
dusnueckue €CKHe CBOMCTBA Ka
88 erz ::e I/III;IeHI/II(I;H;\I/I)I: ‘ril I/II\I:CHQ]:-II/IIZ B bubmorexa HOK
A ’ P ) https://m.edsoo.ru/b1f2beal
I'uapOKCOKOMILIEKCHI LIMHKA
IIpaktnueckas padbora Ne 8. Perenne
89 312: eTPILI e :np T3a a ome H: bubmorexa [IOK
[IEPUMEHTAIBHBIX 4 [10 TEM
. P 5 " https://m.edsoo.ru/a6e352ea
MeTtaiisl TOOOYHBIX TOATPYIIT
90 Pemrenwne 3amau pas 0 Bubmorexa LIOK
LIEHU 4 pa3IMYHbIX TUIIOB
At p https://m.edsoo.ru/a8b83d83
o1 O00011IeHNE ¥ CUCTEMATHU3AIINS U3YYEHHOTO bubnuoreka [IOK
MaTepuana mo teme "Mertamibr" https://m.edsoo.ru/e91fe975
bub OK
92 KonTponbHas pabota o teme "Metamuibl" nomorexa L

https://m.edsoo.ru/83f63ea3
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93 AHanu3 pe3ynbTaToB KOHTPOIEHOU padoTHI, 1 bubmmoreka [JOK
KOPPEKINS OIMIMO0K https://m.edsoo.ru/9ebff2fd
Ponp xumum B 00ecniedeHn YCTOWIHBOTO
94 Ppa3BUTHSA YeJIOBEUECTBA. HOH}:ITI/IG 0 Hay4YHBIX 1 Bubmiorexa LIOK
https://m.edso00.ru/080fe1f0
METOJIaX UCCIICZIOBAHMS BEIIECTB
Hay4Hbie MpUHINIIEI OpraHU3auN
95 xm};uqecxof")o HiOI/ISBOZCTBa. HI;JOMLIIHJ'IGHHBIG 1 Brbmmorexa LIOK
. https://m.edsoo.ru/2e45a44f
CHOCOOBI MOTy4EHHsI BaYKHEHIIINX BEIIECTB
96 XUMHYEcKoe 3arps3HeHne OKpY Karomiei 1 Bubmuorexa [JOK
CpeJibl M €0 MOCIIEICTBUS https://m.edso0.ru/9f11bf51
97 XuMmus 1 310poBbe desoBeka. JIekapcTBeHHbIE 1 bubmmorexa [IOK
cpezcTBa https://m.edsoo0.ru/a6552721
98 Xumust iy, Poitb XuMuu B 00ecreYeHUN 1 bubmuoreka LIOK
MHIIEBOI 6€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmerndaeckue u mapghroMepHbIe CpeIcTBa. 1 bubnmorexa [IOK
BeiTOBast XUMUsI https://m.edsoo.ru/da42d5a9
Xumusi B CTpOUTENbCTBE. BaxkHeilue
100 CTpOI/ITeJII)HzIe Y KOHCTPYKIIMOHHBIE 1 bubamoreta LIOK
https://m.eds00.ru/61e69003
MaTepHrabl
101 XUMHS B CENBCKOM X03s11icTBe. OpraHuyeckne 1 Bbubnuorexa LIOK
Y MUHEpAJIbHBIE yI0OpEHHUS https://m.edsoo.ru/fd39587d
102 CucremaTusaiiys 1 0000IICHUE 3HAHU 110 1 Bubnuoreka [IOK
TeMe https://m.eds00.ru/db979c70
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

* Xumus, 10 kmace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A., AKITHOHEpHOE 0OIIECTBO
«M3narenbcTBO «IIpocBemieHue»

KonTtponbHbie U TpoBepouHble paboThl K yueOHuky "Xumus-10"

METOANUYECKUE MATEPUAJIbI JJ151 YUYUTEJISA
1. O. C. T'abpuensn, U.I'. Octpoymos, C.1O. [Tonomapes. [Iporpamma kypca xumuu miist 10 kinacca,

yrayOneHHbIi ypoBeHb. M. «lpoda»n2018

2. [Iporpamma kypca xumun st 10—11 kimaccoB o01ieo0pazoBaTeNbHbIX yupexaeHuii (aBropel O. C.
I'a6puensy, U. I'. Octpoymos, C. A. CnankoB) - M.: [Ipocsemenue, 2019

3. Pagenxuit A.M. KonTtponsasie pabotsl mo xumuu B 10-11 kmaccax: mocobue mis yanrens. — M.
[Ipoceemenue, 2019
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://www.alhimik.ru. [TpencraBienbl pyOpHKH: COBEThI a0UTYPUEHTY, YUUTEIFO XUMHUH,
CIIPaBOYHHK (OUEHB OOIbIIast MoA00pKa TabIHI] U CIIPABOYHBIX MaTEpHAIIOB), BeCeIas XHMHS, HOBOCTH,
OJIMMIIHAJIbI, KyHCTKamepa (Macca HHTEPECHBIX HCTOPUUECKUX CBEICHH).

2. http://lwww.hij.ru. XKypran « XuMust ¥ )KH3HbY» MOHITHO M 3aHUMATEJIbHO pacCKa3biBacT 000 BceM
MHTEPECHOM, YTO IIPOUCXOJHT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html. DnekTpoHHsIii sxypHan «XUMUKH U XUMHUS», B KOTOPOM
HPE/ICTaBICHO MHOXKECTBO OITBITOB 10 XMMHUH, 3aHUMATEILHON HH(OPMAIMH, TO3BOJISIONICH yBIeYb
YUYCHHUKOB IKCIIEPUMEHTAIBHON YaCThIO MPeIMETa.

4. http://c-books.narod.ru. BceBo3moskHas tuTeparypa 1mo XuMHH.

5. http://www.drofa-ventana.ru. 3eectHoe M31aTEIBCTBO yUeOHO uTepaTypbl. HOBUHKH Hay4dHO-
HOMYJISIPHBIX U 3aHUMATEJIbHBIX KHUT 110 XUMHH.

6. http://1september.ru. XXypnan s yaureneid 1 He TOJIbKO. bosbIioe Koaum4ecTBo paboT YUSHUKOB, B
TOM YHCJIe M UCCIIEI0BATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIA OPTAJ CO CChIKAMU Ha

O6pa3OBaTCJ'IBHBIe CaMThI 10 XMMHH.






