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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamMma no XuMUU Ha YPOBHE CpeTHEr0 0011ero oOpa3oBaHuUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06
obpazoBanun B Poccuiickoit dDeneparnuu», TpeboBaHUN K pe3yibTaTaMm
OCBOCHHMS (efepalnbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl  CPEIHEro O0OIIEero
obpazoBanus(DOII COO0), IPEACTABICHHBIX B denepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapte COO, ¢ yuérom Konnenuu
npernojaBaHus  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTENIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yIommx OCHOBHEIE
oOpa3oBarenbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
BocnuTanuss B Poccuiickoii Penepaumu Ha 1nepuon g0 2025 ropan
(Pacnopspxenue [IpaBurenscta PD ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIEHHOTO M3y4Y€HHs 3aHMMAaeT BaXXHOE MECTO B
CHUCTEME eCTECTBEHHO-HayyHOro oOpaszoBanus ywammxcs 10-11 xmaccos.
N3yuenue mnpenmMera, peanuzyeMoe B YCIOBUAX JU(PPEPEHIIMPOBAHHOTO,
npouibHOrOo 00y4YeHUsl, TPHU3BaHO OO0ECIeUnuTh 00I11e00pa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTayy UX K OBICTPO MEHSIOIIUMCS YCJIOBHUSIM JKU3HHU B COIIMYME, a TaKXKe
JUIsL  TIPOJIOJDKEHHS  OOyYeHHsT B OpraHusaiusax  npodeccrHoHaIbHOTO
oOpa3oBaHMsl, B KOTOPBIX XUMHUS SBISETCS OJHOM U3 TPUOPUTETHHIX
JTVCUUTLINH.

B mporpamme mo XWmuuM Ha3HAUYECHHE MpeaMeTa «XUMHSD MOIy4daeT
noJpOOHYI0 HHTEPHPETAMI0 B COOTBETCTBUM C OCHOBOIIOJIATAIOIIMMU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTU II€JIeH, ColepKaHus,
pe3ybTaTOB OOYYEHHS W TPEOOBAHHMI K YPOBHIO MOATOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBIISIFOTCS CIEAYIOLIUE BBIMOJHIEMbIE TPOTPAMMON IO
XUMUU QYHKIHUH:

e HMH(POPMALMOHHO-METOIMYECKAs, peaan3alus KOTOPOl oOecreyruBaeT
MOJIYYCHHE TIPEJICTABICHUS O IIEJSIX, COACpKaHWHU, OOIel cTpaTeruu
oOy4eHHsi, BOCIUTAHUS W PA3BUTUA OOYYAIOUIUXCS CpEIACTBAMU
IpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TpOoduIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
ONpEeNICNICHUE: MPUHIUIIOB CTPYKTYPUPOBAHUS M MOCIIEI0OBATEIBHOCTH
U3y4YeHUs] y4eOHOTO MaTepuraia, KOJIMUYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTEPUCTHK; TTOJAXO0I0B K (OPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJIS U OIIEHKKM 00pa30BaTENbHBIX JOCTIKEHUN O00Yy4aromuxcs B
paMKax WTOTOBOHM aTTecTali B (OpME €IUHOTO TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMHUH.

[Iporpamma a1t yriryOJI€HHOTO U3YYCHUST XUMUH:

e yCTaHABIWBAET MHBAPUAHTHOE MPEIMETHOE COJIEPIKaHKE, 00513aTeIbHOE
JUIST M3YYEHHS B paMKaxX OTICNbHBIX Mpoduiieid, mpeaycMaTpuBacT
pacrpeneneHue M CTPYKTYpUPOBAHHME €ro Mo KjiaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSIM/pasiesiaM Kypca;

e J1aéT MPUMEPHOE paCTIpE/IEICHIE YUeOHOTO BPEMEHH, PEKOMEHIYEMOTO
JUISl UBYUYEHUSI OTJICTIbHBIX TEM;

e MpelyiaracT NPUMEPHYIO IIOCICI0BATENbHOCTh HM3YYCHHs y4eOHOro
Marepualia ¢ y4€ToM JIOTUKU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBSI3EH;

e Ma€T METOJMYECKYID HWHTEpIpETAlUI0 Ieded ¢ 3a7ay  HU3y4YeHUs
mpeaMeTa Ha YIUIYOJIEHHOM YpOBHE C  YYETOM COBPEMEHHBIX
MPUOPUTETOB B CHCTEME CpeaHero  oOlmero  oOpa3oBaHWS,



collepKaTeIbHOM  XapaKTepUCTUKH  IUJIAHUPYEMBIX  PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOH 00pa3oBaTeIbHOM MPOrpaMMBbl CPEAHETO OOILIETO
o0Opa3oBaHusl (JTUYHOCTHBIX, METANPEAMETHBIX, IPEAMETHBIX), & TAKKE
C YYETOM OCHOBHBIX BHUJOB Y4eOHO-ITO3HABATENIbHBIX JEHCTBUN
00y4Jaromierocs Mo 0OCBOCHUIO COJIEPKaHUsI PEIMETA.

[To BceM Ha3BaHHBIM MO3ULIKAM B MPOrpaMMe MO XUMHUHU MPEAYCMOTpEeHa
IPEEeMCTBEHHOCTh € OOYYEeHHEM XHWMHUU Ha YpPOBHE OCHOBHOTO OOIEero
oOpa3zoBaHus. 3a TpeAeslaMd YCTAaHOBJICHHOM MPOrpaMMOM MO XHUMHH
00s13aTeIbHOM  (MHBApUAHTHOM) COCTAaBJSIONICH  cojep)kaHus  y4eOHOro
npenMera «XUMHs» OCTa€TCs BO3MOXKHOCTH BbIOOpa €ro BapHATHUBHOM
COCTaBJISIIOLICH, KOTOpas JIOJDKHA  ONPENENsIThCS B COOTBETCTBUHU  C
HaIpaBJIeHUEM KOHKPETHOTO npodusiss 00ydeHusl.

B cootrBeTcTBUMM ¢ KOHIENTyaidbHbIMU moJoxkeHusmMu PI'OC COO o
HAa3HAYEHUU TPEIMETOB 0a30BOro U YIIYyOJIEHHOTO YpOBHEM B cHUCTEME
muddepeHIpoBaHHOTO 00yUYeHHs Ha YPOBHE CPEIHEro 00IIero oopa3oBaHUs
XUMHUSI HA YpOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HaIpaBleH Ha pealu3aiuio
IPEEMCTBEHHOCTH C TOCIEAYIONIMM JTarioM TOJYyYEHUS] XUMHYECKOTO
oOpa3oBaHMsI B paMKax HU3Y4YCHHUS CICIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX  JUCHMIUIMH B By3aX M OpraHu3alusXx  CPEIHEro
npodeccroHanbHOTO 00pa3oBaHusi. B 9Toil cBs3U M3ydeHHE TMpeaMeTa
«XUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa PACHIUPEHHE M YIIIyOJICHHE
TEOPETUYECKOW M TPAKTUYECKON TMOJTOTOBKH OOYYarONIMXCs, BBIOPABIINX
onpenenéHHpli  npoguib OO0ydeHHs, B TOM YHCJIE C MEPCIEeKTHUBOM
MOCJICYIONIETO TOJYYeHHUs] XUMHUYECKOro o00pa3oBaHUsS B OpraHU3AIUsuX
npodeccronansHoro o6pazosanus. Hapsany ¢ atum, B cBete TpedoBanuiit ®I'OC
COO k mIaHupyeMbIM pe3yJibTaTaM OCBOEHUs (eepaibHON 00pa30BaTeIbHOM
IpPOrpaMMbl CpelHEero o0Iero oOpa3oBaHMsI W3Y4YEHHUE MpeaMeTa «XHUMHS»
OPHUEHTHPOBAHO TAaKK€ Ha peIIeHHWEe 3aJlad BOCIHUTAHUS U COIMAIBHOIO
pa3BUTHS 00yYaromuxcsi, Ha (OPMUPOBAHUE Y HUX OOMICHMHTEIICKTYaIbHBIX
YMEHUH, YMEHHUI palliOHAIN3alMd y9eOHOTO TpyJa U 0000IIEHHBIX CIIOCOOOB
JEeSATEeTbHOCTH, UMEIOIINX MEXAUCITUTUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

CocraBnsomuMHu  mpeaMera «XUMHUS» Ha YpOBHE  YIUIYOJIEHHOTO
U3YYCHUS SIBIAIOTCS yrayOn€HHbIe Kypchl — «Oprannyeckast xumusi» u «O01as
U HeopraHudeckas xXuMus». l[Ipu omnpeneneHun MOAXOAOB K OTOOpY U
CTPYKTYPHOM OpPTaHM3aIlMU COJICPKAHUS ATUX KYypCOB B MpOTrpaMMe M0 XUMHH
3a ocHoBY mpuHATH nonoxeHus GI'OC COO o paznmuuusx 06a3oBOro u
yrayOaE€HHOTO YPOBHEH U3YUYEHUS TIPEIMETA.

OcHoBy coaepxkanust KypcoB «Opranuueckas xumusi»y u «OOmas u
HEOpraHWYeCcKass XWMHUS COCTABISET COBOKYMHOCTh MPEIMETHBIX 3HAHUU H
YMEHUH, OTHOCSIIMXCSA K 0a30BOMY YPOBHIO M3Y4YEHUS MpeIMeTa. JTa CUCTeMa
3HAHUM TIOJIy4aeT OMpeNeiIEHHOE TEOPETHYECKOE JOMOIHEHHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONbIUi 00BEM  (PAKTOIOTHIECKOTO
Matepuana. Tak, Ha YriIyOJE€HHOM YpOBHE HM3YyYeHHs IpenMera oOecredeHa
BO3MOXKHOCTh 3HAQUHUTEILHOTO YBEIWYEHUS O00BEMA 3HAHUM O XUMHUYECKUX
AJIEMEHTaX M CBOMCTBAX MX COCIMHEHUIM HA OCHOBE PACIIUPEHUS U YIITYOJICHUS
MIPEICTABJIICHUI O CTPOSHUH BEIIECTBA, XUMHUECKOU CBS3M U 3aKOHOMEPHOCTSIX
MPOTEKAHUSI PEAKIMH, pPacCMATPUBAEMBIX C TOYKHA 3PEHUS XUMHUYECKON
KHHETUKA U TEepMOAMHAMUKH. V3ydeHne TepuoguvecKoro 3akoHa U
[lepuonuueckoid  CHCTEMBI ~ XMMHYECKHX  DJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX TPEJICTABICHUAX O CTPOCHHH aTOMa.
XuMuueckasi CBSI3b OOBSICHSETCS ¢ TOYKU 3PEHUS YHEPTreTUYECKUX M3MEHEHUI



npu e€ 00pa3oBaHUU M Pa3pylLICHUH, a TAKKE C TOYKU 3PEHUS MEXAHU3MOB €€
oOpa3zoBanusi. M3ydenuwe THUMOB peakuuil JomojHsETCs (popMUpOBaHHUEM
IPEICTAaBICHUN 00 PIEKTPOXUMHUYECKUX MPOIECcCax U AJIEKTPOJIU3E PACILIABOB
U pacTBOPOB BEIIECTB. B Kypce OpraHM4eckod XUMHUU IPU PACCMOTPEHUH
PEaKIIMOHHON CIMOCOOHOCTH  COEIUHEHUM yienseTcss o0co0oe BHUMaHUE
BOIIpocaM 00 JJIEKTPOHHBIX 3(deKTax, O B3aUMHOM BIIUSHHUH aTOMOB B
MOJIEKYJIaX U MEXAaHU3MaX PEaKuil.

Ocoboe 3HaueHHWE HMEET TO, YTO Ha COJEepkKaHUE KYypCOB XHUMHUU
yrayONnEHHOTO YpOBHA H3Y4YEHHUs [UJIs KJIACCOB OMNPEAEIEHHOro Mpoduis
(rmaBHBIM 00pa30oM Ha WX CTPYKTYpPY M XapakTep [ONOJHEHUU K oOIen
CUCTEME MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXHBIC TTpeAMEThI. Tak,
HampuMep, B COJAEpPXKAHUU MpeaMeTa g KJIAcCOB XUMHUKO-(DU3UYECKOTO
npoduiisa 6oJiblioe 3HaUeHHE OyAyT UMETh 3JIEMEHThl y4eOHOro MaTepuala 1o
oOmel xumuu. [lpu u3ydeHuu mnpenMera B JIAHHOM cllydyae akleHT Oyner
clellaH Ha OOIIHOCTh METOJIOB IO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPHMl B
XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKYJsipHasi TEOpHUs B
¢du3nKe), 3aKOHBl COXPAHEHHUS] MACChl M DHEPTUU, 3aKOHBI TEPMOJIUHAMUKH,
AJIEKTPOJIN3A, IPEICTABICHUS O CTPOCHUH BEILLIECTB U JIPYTOE.

B TO xe BpeMsa B cCOIEp)KaHUM IIpeaMeTra Uil KIAacCOB XUMMKO-
OroNOTUYeCKOro MpoduiIs OOJBIINI YIETbHBIN BeC OyIeT UMETh OpraHuYecKast
xumus. B aTOoM ciiydae mpenocTaBisieTCss BO3MOXKHOCTH It OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOW OpraHu3alii KIETKH Kak
OMOJIOTUYECKONW CHCTEMBI, B COCTaB KOTOpPOM BXOJST, K IMpPUMEPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUMUJIbI, OENTKU, YTIEBOJIbI, HYKJICHHOBBIC
KUCJIOTHI U apyrue. [Ipu 3TOM 3HaHUA O COCTaBE U CBOMCTBAX IPEACTABUTEIICH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIY)KAT OCHOBOM ISl U3YUYCHUS
CYIIIHOCTH TpO1eccoB (P OTOCUHTE3A, IbIXaHMUSI, TUIIEBAPEHUS.

B mane ¢opMupoBaHUsS OCHOB HAay4YHOI'O MHPOBO33PEHHS, OCBOCHHUS
OOIlIEHAyYHbIX METOJIOB TO3HAHUS W OIbITa MPAKTUYECKOTO TMPUMEHEHHUS
HAyYHBIX 3HAHUW H3Y4YEHHUE TMpeaMeTa «XUMHS» Ha YIUIyOJIEHHOM YPOBHE
OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SX C YYCOHBIMU MPEIMETAMHU, BXOIAIIMMU B
COCTaB  TpeAMETHBIX  obnacteld  «EcTecTBeHHO-HAaydHbBIE  MPEAMETHIY,
«Marematuka u nHbopMaTHKa» U «PyCCKuil SI3bIK U IUTEpATYpay.

[Ipu u3ydyeHun yueOHOTO mpenaMera «XUMHs» Ha YTIIYOJIEHHOM YpOBHE
TaKk)ke, KaKk Ha YpPOBHE OCHOBHOTO M CpelHero oOmiero obpaszoBanus (Ha
0a30BOM  ypOBHE), 3ajaueli  IEePBOCTCIICHHOM  3HAYUMOCTH  SIBJISICTCS
dbopMupoBaHHEe OCHOB HAyKM XHMHH KaKk 00JacTH  COBPEMEHHOIO
€CTECTBO3HAHMS, IIPAKTUYECKOM [EATEIbHOCTH YEJIOBEKa W OJHOIO0 U3
KOMITOHEHTOB MHUPOBOW KYJbTYphl. Perenue 3Tod 3amauu Ha yriayOiaEHHOM
YPOBHE M3YUYEHHS IIPEAMETA IPEAIIOIAracT PEATU3alMI0 TAKUX LIEJIEH, KaK:

e (opMupoBaHue MpeACTaBICHUI: O MaTEpPHAIBLHOM EIMHCTBE MHPA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTU SIBIICHUM NPUPOABI, O MECTE
XMMHU B CHUCTEME ECTECTBEHHBIX HAyK M €€ BeAylled pOoJu B
o0OecrieueHn YCTOWYMBOTO pa3BUTHUS YEJIOBEYECTBA: B PEIICHUU
po0JIeM DKOJOTHUECKOM, DHEPTETHUECKON M MHUIIEBON 0€30MacHOCTH,
B Pa3BUTUM MEJULHMHBI, CO3JaHUHU HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHHUKOB SHEpIuu, B oOecrieueHuu pPalMOHAIBHOIO
MIPUPOJIONIOIL30BaHMsI, B (POPMHUPOBAHUU MHPOBO33PECHUS U OOIICH
KyJIbTYyphl 4YEJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO
OTHOULIEHHUS K CBOEMY 3J0POBBIO U IPUPOAHOM CpELE;



OCBOEHUE CHUCTEMBl 3HAHUMW, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBIIAIOLIEH €CTECTBEHHO-HAYYHOU KApTHUHBI MUpa:
(GbyHIaMEHTAIbHBIX MOHSATUN, 3aKOHOB M TEOPU XMMHUH, COBPEMEHHBIX
IPEACTABICHUN O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHAX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAaJIMOJIEKYJISIPHOM, O TEPMOAUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUUECKUX PEAKIUN, O
XUMHUYECKOM PAaBHOBECHM, PACTBOPAaX M JHUCIEPCHBIX CHUCTeMax, 00
001X HAYYHBIX MIPUHIMIAX XUMUYECKOTO IPOU3BOJICTBA;
dbopMupoBaHne y  0OydYarOmMXCsi ~ OCO3HAHHOTO  TOHUMAaHUSs
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX UACH U MpoOIeM COBPEMEHHOW XUMHHU, JIJIsi OOBSICHEHHS U
IPOTHO3UPOBAHUSL  SABJIEHUM, HUMEIONIUX  E€CTECTBEHHO-HAYYHYIO
OpPUPOAY; TPAMOTHOTO pelIeHUs MpoOJieM, CBS3aHHBIX C XHUMHUEH,
NPOTHO3UPOBAHUS, aHaln3a M OLEHKH C MO3ULUNA 3KOJIOTHYECKOU
0€e30MacHOCTH  TOCHIEJICTBUIA  OBITOBOM U MPOW3BOJICTBEHHOU
NEATEIBHOCTA YEJIOBEKA, CBS3aHHOW C XHUMWUYECKHUM IPOU3BOJICTBOM,
UCIIOJIb30BAaHUEM U MEpepabOTKOI BEIECTB;

yrayOJaeHue TMpejCTaBiICHUN O HAy4HbIX METOJax  IIO3HaHWUS,
HEOOXOMUMBIX JJI MPUOOPETEHUS] YMEHHM OpPUEHTUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS XMMUYECKHX SBJICHUHN, HMEIOIIMX MECTO B
IIPUPOJE, B MPAKTUUECKOU JIESITEIBHOCTH U ITIOBCEAHEBHOM KU3HU.

B nnane peanuzanuu MnepBOOYEPENHBIX BOCHUTATEIBHBIX U Pa3BUBAIOLIUX
(GYHKIMNA TETOCTHON CUCTEMBI CpeHero o01ero oopa3oBaHus MpU U3y4YEeHUU
npenMmera «XuMUs» Ha yrayOn€HHOM ypoBHE 0COOYI0 aKTyalbHOCTb
IpUOOPETAIOT TaKKe eI U 3a/1a4, KaK:

BOCTIUTaHWE YOCKIECHHOCTH B II03HABAEMOCTH SBJICHHHA TMPUPOIHI,
yBOXEHUS K TMPOIECCY TBOPYECTBA B O00JACTH TEOPETUUYECKUX U
NPUKJIATHBIX UCCIICIOBAaHUN B XUMHUH, (POPMUPOBAHNE MUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CAaMOBOCIIMTAHMIO Ha  OCHOBE  YCBOCHUS
00IIIeYEeTIOBEUECKNX [IEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX  HMHTEPECOB, HMHTEIUICKTYalIbHBIX U
TBOPUECKUX CIIOCOOHOCTEH o0Oyuaromuxcsi, (GOpMUpPOBAHUE Y HHUX
CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa3OBaHUI0 M HEMPEPHIBHOMY
0o0pa3oBaHMI0 KaK YCIOBHUIO YCHEMIHOW MNPOPECCHOHAIBHOW U
OOIIIECTBEHHOMN JIESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U TOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

(dopMUpOBaHNE YMCHHI W HABBIKOB Pa3yMHOI'O MPHUPOJIOIOIL30BaHUS,
pPa3BUTHE  DKOJIOTHYECKON  KyJIbTYphl, MPUOOPETEHHE  OMbITa
0O0IIIECTBEHHO-TIOJIE3HON IKOJIOTUYECKOH IS TEIIbHOCTH.

OOmiee 4YMCIO YacoB, MPEIYCMOTPEHHBIX JJs HW3YYeHHMS XHUMHUU Ha
yriayOJIeHHOM YpOBHE CpeAHero oduiero oopa3zoBanus, cocrapisier 204 yacos:
B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B
HEJICJIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer wu 3HaYeHUWE OPraHUYECKOW XUMHUH, MPEICTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOCHHE aToMa YTriepojia: OCHOBHOE U BO30YXKIAEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOXKHOCTH aToMa yriiepoaa. XUMUYECKas CBS3b B
OpraHUYEeCKUX COCAMHEHUSX. THuMbl TUOpUIM3AIMK aTOMHBIX OpOuTaIeH
yraepojga. MexaHu3Mbl 00pa3oBaHUS KOBAJICHTHOM CBsi3M (OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN). TUIBI TEepeKpbIBaHUS aTOMHBIX OpOuTaneil, o- u -
cBs3u. OnuHapHasi, BOMHAas U TpoitHas cBs3b. CrnocoObl pa3pbiBa CBsi3e B
MOJIEKYyJlaX OpraHudeckux BemiecTB. l[loHsTHEe O CBOOOJHOM paauKale,
HyKj1eoduie u anexTpoduie.

Teopust crpoeHuss opraHudyeckux coenuHeHudd A.M. byrtnepoBa wu
COBPEMEHHBIE TIPEACTABICHUS O CTPYKType MOJEKYJd. 3HAYEHUE TEOPUH
CTPOEHUSI OPraHUYECKUX COCAUHECHUN. MOJIEKYIspHbIE U CTPYKTYpPHBIE
dopmynbl.  CTpykTypHble GOpMYJIbl  pa3IUYHBIX BHUIOB: pa3BEpPHYTas,
COKpami€HHas, ckenetHas. HM3omepus. Buabsl wu3oMepuu: CTpPYKTypHasd,
POCTPAHCTBEHHAA. JEKTPOHHbIE A(G(EKTHI B MOJIEKYJaX OPTraHUYECKUX
COCIMHEHUM (MHYKTUBHBINA U ME30MEPHBIN 3 (PEKTHI).

[IpeacraBnenne o kiaccuuKalMd opraHudeckux BemiecTB. [loHaTue o
GyHKIIMOHATBHOU TpYIIIeE. ['omonorus. ['omonornueckue PAIBL
Cucremarnueckass HoMmeHkjaTypa opranudeckux coeauHenuit (IUPAC) u
TPUBHAJIbHBIE HA3BAHUS OTAEJBHBIX MPEICTABUTENCH.

OcobeHHOoCTH U KiacCU(pUKAIUS OpraHUYeCKUX peakiuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIE PEAKIIUHA B OPraHUYECKOU XUMUH.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB U HX MPEBPAILICHUN:
O3HAKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuajaMud Ha UX
OCHOBE, OMBITHl MO MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IPU HArpeBaHUU
(raBrieHue, OOyrJIMBaHUE M TOPEHHUE), KOHCTPYHPOBAHUE MOJIEIEH MOJEKYII
OPTraHUYECKUX BEIIECTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonorudeckuii psij ajnkaHoB, 001mas GopMyia, HOMEHKJIATypa
U H30Mepusl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB,
Sp -ruOpuau3anysl aTOMHBIX oOpOuTanei yriepona, o-CBs3b. Duznueckue
CBOMCTBA QJIKaHOB.

XUMHAUYECKHE CBOMCTBA AJIKAHOB: PEAKLMM 3aMEUIEHUs, WU30MEpPU3ALUU,
JNETUAPUPOBAHUS, LIMKIU3AIMH, IUPOJIN3a, KPEKUHTa, TopeHus. [Ipeacrapnenue
0 MEXaHM3ME PEAKIMN PAJUKAIBbHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE AJIKAHOB.

[Muxnoankanel. OO6mias  Qopmyna, HOMEHKIaTypa W H30MEpHS.
OCcOOEHHOCTH CTPOCHHSI W XUMHUYECKHX CBOWCTB MabIX (IMKJIOMPOTIaH,
UKJIOOYTaH) © OOBIYHBIX (IUKJIOTICHTAH, ITUKIOTEKCaH) I[MKIIOAIKAHOB.
CriocoObl TIOJTy4YEeHHS ¥ PUMEHEHHE ITUKJI0ATKaHOB.

Ankenpl.  ['oMonormveckuid  psg = ajdkeHoOB, oOmas  dopmyda,
HOMEHKJIaTypa. DONEKTPOHHOE ¢ MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
AJIKEHOB, SP -THOpUIM3AIMsI aTOMHBIX OpOWTaJe yriiepona, G- U 7-CBS3H.
CrpykrypHas u reoMerpuyeckass (LHUC-TpaHC-) wu3oMmepus. Duzndeckue



CBOMCTBAa aJKEHOB. XHWMHMUYECKHE CBOICTBA: peakUUd MPUCOECIUHECHHUS,
3aMEIICHUS] B O-TI0JI0KEHUE TIPU IBOMHOM CBSI3H, MOJIUMEPHU3ALUN U OKUCIICHHUS.
[IpaBuno MapkoBHuKoBa. KauecTBeHHbIE peaklMd Ha JBOMHYIO CBS3b.
CriocoObl OJTy4eHHs U IPUMEHEHHE aJIKEHOB.

AJKaveHsl. Knaccuduxanus aJIKaJEeHOB (compsiKEHHBIE,
U30JIMPOBAHHBIE, KyMyauposarnsie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMHYECKUX CBOMCTB CONpPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepuzanust conpsKEHHBIX AUEHOB. CrocoObl MOMyYeHUs] U TPUMEHEHHE
AJIKaIUCHOB.

Anxunbl.  ['oMonorMueckuii  pan  alkuHOB, oOmas  dopmya,
HOMEHKJIaTypa M HM30MepHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJl ~QJIKWHOB, SpP-TUOpHIM3AIMsl aTOMHBIX oOpOuTanei yriepoja.
du3n4ecKkue CBOMCTBA  AJKMHOB. XUMHYECKHE  CBOMCTBA:  PEAKIUU
NPUCOCIUHEHUSA, TUMEpPU3AlMK W TpUMepHU3aluu, okucieHus. KucnorHsie
CBOWCTBA AQJKWHOB, HMEIOIIMX KOHIIEBYIO TpPOWHYIO CBsI3b. KauecTBeHHBbIE
peaKkiMy Ha TPOMHYIO CBs3b. CIIOCOOBI MOTYYCHUS U IPUMEHEHHUE aJIKMHOB.

ApomaTrueckue yrieBoAopojibl (apeHsl). ['oMonmornyeckuii psij apeHoB,
obmass  ¢opMmyna, HOMEHKIaTypa ©  H30MEpHUsA.  OJEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHUE MOJEKylbl OeH3ona. dusnyeckue CBOWMCTBA
apeHoB. XMMHUYECKHE CBOMCTBA OCH30JIa U €ro TOMOJIOTOB: PEAKIIUU 3aMEIICHHUS
B OEH30JIbHOM KOJIBIIE U YTIEBOJAOPOJIHOM paJUKale, Peakiuu MPUCOSTUHECHHUS,
OKHCJIEHHME ToMoyioroB Oenzona. [IpencraBieHne 00 OpPUEHTUPYIOIIEM
JICUCTBUM 3aMECTUTENIe B OEH30JbHOM KOJBIIE Ha MpPUMEPE aJIKUIIbHBIX
paanKaIoB, KApOOKCUIBLHOM, THUIPOKCUIBLHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. llonmumepusarius
ctupoia. CriocoObl MOTyYeHUs U TPUMEHEHUE apOMAaTUYECKHUX YTIIEBOA0POIOB.

[Ipuponusiii  ra3. IlomytHeie HedTanble ra3pl. Hedrs u  eé
npoucxoxaeHue. KamMeHHbI yTroiab U MpOAYKThl ero mnepepadboTku. CrocoOsl
nepepaboTKu He(THU: TMEPEeroHKa, KPEKUHT (TEPMHYECKHH, KaTaTUTHYECKUN),
pudopmunr, nuponus. [Ipoayktsl mepepaboTku HedTH, WX TPUMEHEHHE B
IIPOMBIIIVICHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTeHNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu
3aMEUICHUs] TajoreHa Ha TUJIPOKCOrPYIIY, HUTPOTPYyNIy, LUAHOTPYIIY,
amMuHOrpymiy. JIeiicTBHe Ha TaJOreHIPOU3BOAHBIC BOJHOIO U CIHPTOBOTO
pactBopa menoun. BzauMoencTBue AUTAIOr€HaIKaHOB C MATHUEM M LIMHKOM.
[TonatTe 0  META/NIOOPraHUYECKUX  COEAUHEHHUsX.  Vcmolsib3oBaHHE
TJIOTEHIPOU3BOIHBIX YIJIEBOJOPOJAOB B OBITY, TEXHUKE W TIPU CHHTE3E
OpraHUYECKUX BEILECTB.

OKCIEpUMEHTANIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAIICHUIL:
u3ydeHue  (U3MYECKUX  CBOMCTB  YIUVIEBOJOPOJOB  (PacTBOPUMOCTH),
KaueCTBEHHBIX PEAKIMK yTIEBOJAOPOIOB PA3IMYHBIX KJIACCOB (0OecIBeUnBaHUE
OpOMHO WJIM MOAHOW BOJIBI, PACTBOPA MEPMaHTaHaTa Kajus, B3aMOJICHCTBHE
alleTWJIeHa ¢ aMMHMAYHBIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapy>XeHHE yTIepoJia ¥ BOJOPOJa B OPTraHWYECKUX BEIIECTBAX, MOJYYCHHE
ATUJICHA M W3YYEHUE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJueKuusmu «HedTb» u
«Yromp», ¢ oOpasllaMu TIaCTMAacC, Kay4yKOB U PE3UHBI, MOJICTUPOBAHHE
MOJIEKYJI YTIEBOJOPO/IOB U raJOT€HIIPOU3BOAHBIX YTIIEBOIOPO/IOB.

Kucisiopoacoaep:kanue oprannyeckue coeInHeHH .

[IpenenvHbie ogHOaTOMHBIE CHUPTHL. CTpoeHHE MOJIEKYN (Ha MpuMepe
MeTaHola W dTaHoiya). ['omonmornueckuii psif, obOmas (opmyna, uzomMepus,



HOMEHKJaTypa u kiaccudukanusa. Dusmyeckue CBOIMCTBA MpeACIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJOpo/HBIE CBSI3M MEXKIYy MOJEKYJIaMH CIHUPTOB.
XYMMHMUYECKHE CBOMCTBA: pEaKlUUUd 3aMEIEHUs, AETUApPATALNUU, OKHUCICHHS,
B3aMMOJICUCTBHE C OPraHUYECKMMH M HEOPraHMYECKUMHU  KHUCIOTAMH.
KauecTBenHasi peakuusi Ha OJHOATOMHBIE cHUpThl. JlelicTBUe 3TaHONA U
METaHOJIa Ha oOpranu3M uenoBeka. CrnocoObl TOMy4YeHHs] U TPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

[Ipoctoie 3¢upsl, HOMEHKIaTypa U u3oMmepusa. OcoOeHHOCTU (HU3NUECKUX
U XUMHYECKUX CBOWCTB.

MHoroaroMHble COUPTHl — ATUJICHTIIMKOIb U TIULEpuH. Puznueckue u
XUMUYECKME  CBOMCTBA:  peakIMM  3aMEIEHHUs,  B3aUMOJCHCTBHE  C
OpraHUYEeCKMMU M HEOPraHUYECKHUMH KHUCIOTaMHU, Ka4eCTBEHHAs pPEaKIusi Ha
MHOTOAaTOMHbIE  cnupThl.  [IpeacraBieHne O  MeXaHM3ME  pEaKIHi
HykjieouibHOro 3ameienus. JleiicTBue Ha opranu3m uyernoBeka. CrocoObl
MOJIYYEHUS U MPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIUSHUE THUJIPOKCOTPYIINbI U
6eH3osbHOrO sAapa. Pusznueckue cpoiicTBa perona. OCOOEHHOCTH XUMUYECKUX
cBoicTB ¢enona. KauectBennolie peakiuu Ha (eHosn. ToxkcHyHOCTh (peHoma.
Crnioco6b! ostydenus v npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOonunbHble COEIUHEHUS — abJACTUIBI W KETOHBL. JIEKTPOHHOE
CTpO€HHE KapOOHUIBHOM Tpymmbl. ['OMonorudyeckue psjabl aabIACTU]IOB U
KETOHOB, 001as ¢popMyIia, U30MepUsi U HOMEHKIIaTypa. Pu3nuecKkre CBOMCTBa
anbACTUJOB M KETOHOB. XUMHYECKHUE CBOMCTBA aJIbJIETUJIOB U KETOHOB:
peakuuu npucoequHeHusi. OKUCIICHUE AlIbJIETUIOB, KAUECTBEHHbBIC PEAKIIMU Ha
anbaerupl. CrocoObl MOTyYeHUsT U IPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TpeJenbHble KapOOHOBBIE KHCIOTHL. (OcoOGeHHOCTU
CTPOCHHS MOJIEKYJ KapOOHOBBIX KHCIOT. WM3omepuss W HOMEHKJIATypa.
®dusnyueckre CBOWCTBA OJHOOCHOBHBIX TIPENEITbHBIX KapOOHOBBIX KHCIOT.
Bomopoansie cBsi3u MexAy MOJIEKyJIaMH KapOOHOBBIX KHCIOT. XUMHYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEaKns dTepUPHUKaIU, PEAKINH C YIaCTHEM
yIAEBOAOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MYpPaBBUHON KHCIIOTHI.

[TonsiTue 0 mNPOU3BOMHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(upax.
MHoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEACIBHBIX H
apoOMaTUYECKUX KapOOHOBBIX KHCJIOT, JTMKapOOHOBBIX KHCJIOT,

TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencTtaBurenu BhICHIUX KapOOHOBBIX KHCIIOT:
CTeapuHOBasl, TATBMUTUHOBAS, OJICMHOBAsI, JIUHOIE8As, TUHOIEHO8As KUCTOTHI.
CriocoObl TIOJTy4eHHS ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble »¢upsl. ['oMonorudyeckuit psia, obmast Ggopmyiia, u3oMepus U
HOMEHKJIaTypa. PU3NUECKUEe U XUMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCJIOW U
HICIIOYHOM CpeTIe.

Kupsi. Ctpoenue, puznueckiue 1 XMMUYECKHE CBOMCTBA JKUPOB: THAPOJIN3
B KHCJIOW W TIeno4yHou cpene. OCOOCHHOCTH CBOWCTB JKHUPOB, COIEPKAIIUX
OCTAaTKHU HEMPEIEeTbHBIX KUPHBIX KUCTIOT. JKUpHI B mpupo/e.

MpbL1a Kak COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

O6mras xapakTepuctuka yrieBojoB. Kiaccudukaius yrieBonoB (MOHO-,
IU- W Tonucaxapuibl). MoHOcaxapuabl: TJIOKO3a, (PPYKTO3a, TalIaKTo3a,
pubo3a, ae3okcupuOo3a. PU3NUECKHe CBONCTBA M HAXOXKJACHHE B TMPHUPOJIC.
@ortocuHTE3. XHMMHMYECKHE CBOWCTBA TJIIOKO3BL: PEAKIUU C y4acCTUEM
CIIUPTOBBIX M QJIBJCTUIHOW TPYII, CIHUPTOBOE M MOJIOYHOKHCIIOE OpOXKEHUE.
[Ipumenenne TIIOKO3bI, €€ 3HAUYEHWE B JKU3HEACATEIHHOCTH OpraHu3Ma.
Hucaxapuael: caxapo3a, MajabTo3a M JIaKTO3a. BoccTaHaBiIMBaKIIUE U



HEBOCCTaHABIMBAIOIIME aucaxapuisl. [ maponn3 aucaxapuaos. HaxoxaeHue B
npupojsie U npuMeHeHue. [lonmcaxapuapl: Kpaxmai, TIUKOTEH U IeJUTI0NI03a.
CrtpoeHre MaKpOMOJIEKYJI Kpaxmaja, TITUKOTeHa W IeJUTI0I03bl. Dusznueckne
CBOWCTBa Kpaxmalla H IeJUTI0NO03bl. XHMHUYECKHE CBOWMCTBAa Kpaxmana:
THIPOJN3, KAueCTBEHHAs peakius ¢ HOAOM. XHMHYECKHE CBOWCTBA
[EJUTION03bl:  THAPOJIN3, TMOdydeHue d(GUpoB IMemmono3el. llonsarue 00
MCKYCCTBCHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

OKCnepruMEeHTAIbHbBIE METOJAbl M3YYEHHUs BEIIECTB U WX MPEBPAILCHUN:
pPacTBOPUMOCTh PA3NUYHBIX CIUPTOB B BOJE, B3aMMOJCHCTBHE JTaHOJa C
HaTpUEM, OKHCJICHHE THUJIOBOTO CIUPTA B ajbJCTHI Ha PACKAIEHHON METHON
IIPOBOJIOKE, OKHUCIICHHWE ATHJIOBOTO CIHpTa JAUXPOMATOM Kaius (BO3MOYKHO
UCTIOJIb30BaHUE BHICOMATEPUAIIOB), KAUECTBEHHBIC PEaKIIMU Ha albJCTHIBI (C
ruapokcugom guammuHcepeoOpa(l) wu  ruapokcuaom  menu(Il)), peakius
rmuiepuHa ¢ rugpokcugom  meau(Il), xumudeckwe CBOWMCTBa pacTBOpa
YKCYCHOM KHUCJIOTBI, B3aUMOJICHCTBHUE pPACTBOpA TJIIOKO3bl C THAPOKCHIIOM
meau(1l), B3aumoelicTBre Kpaxmaya ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX
3amay o TemaM «Cruptel U ¢eHonb», «KapOoHoBbie Kuca0ThL. ClOXKHBIE

3(UpBD.
A3oTcoep:kanue OpraHnyecKue coeJTuHeHMs.
AMUHBI — OpraHMyYeckre MpOoU3BOAHbICE ammuaka. Kraccudukarms

aMUHOB: anudaTUYeCKUue W apoMaTHYeCKHe; TEpPBUYHBIC, BTOPUYHBIEC W
Tpetuunbie. CTpoeHrue MoJieKys, o01mas Gpopmyina, u3oMepusi, HOMEHKIIATypa U
¢usnueckue CBOMCTBA. XUMHUYECKOE CBOMCTBAa anu(paTUYeCKUX aMHHOB:
OCHOBHBIE€ CBOMCTBA, aJKWJIMPOBAHUE, B3aUMOJICUCTBUE MEPBUYHBIX aMUHOB C
a30TucTou kucnoroil. Colu aJKuIaMMOHUS.

AHUNIUH — TpeNCTaBUTENb aMUHOB apomaTrudeckoro psiga. CtpoeHue
aHwiInHa. B3auMHOe BIMAHHME TpPynnm aroMOB B MOJEKyJIe aHUJIMHA.
OcoOEHHOCTH XMMHMYECKHX CBOMCTB aHWIMHA. KadecTBEHHbIE peakluu Ha
anmnH. CrnocoObl TONMydeHHUs] W TpUMEHEHHEe anupaTUYecKUuX aMHHOB.
[Toy4yeHue aHWIMHA U3 HUTPOOESH30JIA.

AmMunokuciotel. Homenknatypa u uzomepus. OTaenbHbIe MPeACTaBUTENH
0-aMHUHOKHCJIOT: TJIMIWH, anaHuH. Ousumdyeckue CBOWCTBA aMHHOKHCIOT.
XVWMHUUYECKHE CBOWCTBA AMUHOKHUCIOT Kak amM(pOTEPHBIX OPTraHUYECKUX
COCIMHEHUM, pPEaKIvs TMOJMKOHJIEHCAllUd, OOpa30BaHHWE NENTUIHOWU CBS3H.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THAPOJIN3 MENTHIOB.

benku kak mpuponansie nmoaumepsl. [lepBuuHas, BTopuyHas U TPETUYHAS
CTpyKTypa OenKoB. XUMHYECKHE CBOWCTBA OCJIKOB: THUAPOJIMN3, JEHATYpAaIHs,
KaueCTBEHHBIE PEAKIIUU Ha OCIIKH.

OKCneprUMEHTAIbHBIE METOAbl M3Y4YEHHUs BEIIECTB U WX TMPEBPAICHUN:
pacTBOpeHHe OEJIKOB B BOJIE, JAeHATypalus OEJIKOB MPU HArpeBaHUU, I[BETHHIC
peaknMu Ha O€JIKH, pEIICHUE OSKCIEPUMEHTAIBHBIX 3a7ad 10 TeMam
«A3oTconepKalyue  OpraHMYecKue  coeauHeHus» u  «Pacmo3HaBaHue
OPraHUYECKUX COCTUHECHUI.

BrbicokoMouiekyJIsipHbIe COeTMHEHUSI.

OcCHOBHBIE TIOHSTHSI XWMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHECHUIA:
MOHOMEp, TIOJUMEpP, CTPYKTYPHOE 3BEHO, CTEMCHb IMOJMMEpPU3AIUU, CPEHHSSA
MoOJIeKyJisspHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TIOJIMMEPHU3AIINSI ¥ TIOJTMKOHICHCAITHS.

[Tomumepnbie matepuanbl. [lmactmacchl (MONMMATUIICH, TOMUIPOIUICH,
MOJIMBUHWIXJIOPU], TOJUCTUPOJI, TOIUMETUIMETAKPUIIAT, TIOJUKApOOHATHI,
MoJIMATUIIEHTEPEePTaNIAT). Y THIM3AIUs U IepepadoTKa TIaCTHKA.



DOnacToMepbl:  HATypaJbHbIH ~ KaydyK, CHUHTETHYECKHE  KaydyyKd
(6yTaIMeHOBBIN, XJIOPOIPEHOBLIN, U30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, WIEPCTh, MIENK), HMCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallPOH U JIaBCaH).

[Tonumepsr CHEeUaIbHOTO Ha3HAYEHUS (Tedion, KeBJIap,
AJIEKTPOIPOBOISIINE MOJIUMEPHI, OMOpa3iaraeMble OJIUMEPHI).

DOKCIepUMEHTAIbHBIE METOJAbl HU3YYEHHUs BEIIECTB U UX MPEBPAILCHUN:
O3HAaKOMJIEHHE C oOpasllaMy MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IIacTMacCc, Kay4yKoB, pEIICHHE HSKCIEPUMEHTANbHBIX 3aJady 10 TeMe
«Pacno3HaBaHue MIacTMacc U BOJIOKOHY.

Pacuérurlie 3agaun.

Haxoxnenue MonekyisipHO (opMyIibl OPraHMYECKOro COEAMHEHUS TI0
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHHUE
MOJIEKYJIIpHON (OpMyJIbl OPTraHMYECKOTO COEIUHEHUs Mo macce (00BEMY)
IPOJYKTOB CrOpaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
pEeakIMi W/WIM UCXOJHBIX BEIIECTB, YCTAHOBIIEHHUE CTPYKTYpPHOU (POPMYIIbI
OpPraHUYEeCKOTO BEIeCTBA HA OCHOBE €ro XMMHUYECKUX CBOMCTB WJIM CIIOCOOOB
MOJIYYCHHUSI, ONPEIeNICHUE 0N BBIXOJA MPOJYKTa PEaKIMUd OT TEOPETHUUECKH
BO3MOYHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzamnuss MeXNpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISETCS dYepe3 UCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TMOHATUM, TaK W TOHSATUH, NPUHATHIX B OTACIBbHBIX
peIMEeTax eCTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUSA: SIBJICHWE, HAay4YHBI (aKT,
TUINO0Te3a, TEOpHUs, 3aKOH, aHaju3, CUHTE3, KiIaccudukaius, HaOII0JeHuE,
U3MEpEHUe, HIKCIIEPUMEHT, MOJIeIb, MOJICTTUPOBAHHUE.

®duzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIa,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3MYECKUE BEJIUYMHBI, CAMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHS,
Mmacca.

buonorus: knerka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(DHBIN U reTepoTpodHBIN TUIT TUTAHUS, OPOKEHHE,
dboTOCHHTE3, NbIXaHUE, OCJIKH, YTJIEBOJbI, KUPBI, HYKICHHOBBIC KHCIIOTHI,
(hepMeHTHI.

['eorpadusi: mose3Hbie HCKOMaeMbl€, TOTUIUBO.

TexHonorus: TUIIEBBIE MPOIYKTHI, OCHOBBI PAlMOHATIBLHOTO TMUTAHUSA,
MOIOIITUE CPENICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMMH.

AtoM. CocTtaB aTOMHBIX saep. XHUMHYECKHU d3JeMeHT. HM30Tomsl.
CtpoeHue 3JeKTPOHHBIX 000JI0YEK ATOMOB, KBAHTOBBIE YHCIIA. JHEPTETUUECKUE
YpPOBHU M TOAYPOBHU. ATOMHBIE opOuTanu. Kiaccupukanus XUMHAYECKUX
3JIEMEHTOB (s-, p-, d-, f-ameMenTsl). PacnipenesieHue 3JeKTPOHOB MO aTOMHBIM
opOuTansM. JEKTPOHHbIE KOH(MUTypallud aTOMOB 3JIEMEHTOB MEPBOTO—
YeTBEPTOro NEPUOJOB B OCHOBHOM U BO30YXIAEHHOM COCTOSIHUU, SJEKTPOHHbIE
KOH(MUTypaliii HOHOB. DIEKTPOOTPHUIATEIBHOCTb.



[lepuoguueckuit 3akoH u llepuoamueckass cucTeMa XHMHYECKHUX
snementoB  J[.M. MenneneeBa. CBsI3p NEPUOJMYECKOTO  3aKOHA H
[leproguyeckoil CHUCTEMBI XHUMHYECKHX 3JIEMEHTOB C COBPEMEHHON TEOpUEH
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM U
nepuoaam. 3HaueHUe nepruoandeckoro 3akona J1.1. Menaeneena.

XuMUYeckass CBA3b. BHABI XMMHUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTainyeckas. Mexanu3mbl 00pa30BaHMsI KOBAJICHTHOW CBSA3U: OOMEHHBIN U
NOHOPHO-aKIENTOPHBIM.  DHeprus W JiUMHA  CBsA3U.  [lodsipHOCT®,
HAIIPaBJIICHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHON cBs3U. KpaTHble CBs3H.
BonoponHas cBs3b. MeXMONEKYISAPHBIE B3aUMOICHCTBHS.

BaneHTHOCTP M BaJEHTHBIE BO3MOMXKHOCTU aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYpPhl MOJIEKYJT C HMX TE€OMETPHUUYECKUM CTpOoeHHEM (Ha TMpuMepe
COEIMHEHU 2JIEMEHTOB BTOPOIO MEPHOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeIMHEHUsAX. COCTaB KOMILIEKCHOTO
HMOHA:  KOMIUIEKCOoOOpa3oBareilb,  JIMTAHIbl.  3HAYE€HHUE  KOMILIEKCHBIX
coeauHeHuu. [IoHsATHE O KOOPAMHALIMOHHON XUMUH.

BemecrBa MOJEKYJSIPHOIO Y HEMOJIEKYJSIPHOTO  CTpOEHHUs. THIIbI
KPUCTAUNIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsaTue o qucnepcHeix cucreMax. Mctuaabie pactBopsl. [IpencrasieHue
0 KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAKEHUSI KOHILEHTpAIIUU PacTBOPOB:
MaccoBasl JI0J1s1 BELIECTBA B PACTBOPE, MOJISIpHAs KOHILEHTpauus. HaceinieHHbie
Y HEHACBHILIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTtamioruaparst.

Knaccudukanus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
TpuBuanpHble HAa3BaHUA OTHCIBHBIX IPEACTABUTEIIEM HEOPTraHUYECKUX
BEILIECTB.

Knaccudukanus  XuMHUYECKUX  peakiuid B HEOPraHUYECKOH W
OPraHUYECKON XMMUHU. 3aKOH COXPAHEHUSI MACChI BEUIECTB; 3aKOH COXPaHEHUS
U TIPEBpAIICHUS DHEPTUU MPU XUMHUYECKHX peakiusax. TemnoBbie 3¢hdeKTs
XMMHUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHMUYECKOM peakuuH, €€ 3aBUCUMOCTb OT Pa3IUYHbIX
¢daktopoB. ['oMoreHHbIe ¥ reTeporeHHbIe peakimu. Katanmus u kaTaan3aTopsl.

OOpatumble U HeoOpaTHUMBIE pEAKIUU. XHUMHYECKOE pPaBHOBECHE.
Koncranta xumnueckoro paHoBecHsl. DaKTOpBI, BIMSIONIME HA IOJIOKECHUE
XMMHUYECKOTO PAaBHOBECHSI: TEMIIEPATypa, NABJICHUE U KOHLIEHTPALlUX BEUIECTB,
ydacTByromux B peakiuu. [Ipunuun Jle [larense.

Onextponutuueckas nuccoruaius. CUiIbHbIE W CIa0ble 3JIEKTPOJIUTHI.
Crenenp gucconumannu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHAs,
mienovyHas. Bopopoassiii mokazarens (pH) pactBopa. I'maponus cosneil.
Peaxiiuu monHoro oomeHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakunu. (CTeneHb OKUCIEHUS.
Okucnautenb M BOCCTaHOBHUTENb. l[Ipoliecchl OKHUCIEHHSI M BOCCTAHOBIICHHSI.
Baxnelinme OKMCIMTENIH M BOCCTAHOBHUTEIHM. METOM 3JICKTPOHHOro OayaHca.
DJIEKTPOJIN3 paCTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
pa3loXKEHUE NEPOKCHAA BOIOPOAA B MPUCYTCTBUM KaTajau3aTopa, MOIEIU
KPUCTAJUIMUYECKUX  PEmETOK, TMPOBEACHUE PEAKIMd HMOHHOTO OOMeEHa,
ONPENEITICHUE CPEABLl PACTBOPOB € MOMOIIBI) WHAUKATOPOB, U3YUYCHUE BIIMSTHUS
pasnUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW PpEAKIHH U TOJIOXKEHUE
XMMHUYECKOTO PABHOBECHSL.

Heoprannyeckasi xumusi.



[Tonoxxenne HemeramioB B llepuoamveckoid cuUcCTeME XHUMHYECKHX
sanementoB J[.M. MengeneeBa M OCOOCHHOCTH CTPOCHHMS HMX aTOMOB.
duznyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yriaeposa).

Bonopoa. Ionyuenue, ¢pusnueckue U XMMUYECKHUE CBOMCTBA: PEAKIIMH C
METaJUZIaMAd M HEMETA/UIAaMH, BOCCTAaHOBUTEIbHBIE CBOMCTBA. [ MApHUIIBL.
ToNNMBHBIE AIIEMEHTHI.

["anorensl. HaxoxaeHnue B npupojie, CocoObl moiayyeHus, Gu3nueckue u
XUMHUYECKHUE CBOMCTBA. ["anoreHoBOAOPOIBL. Baxuenmue
KHUCIIOPOJICOJIEpKAIllUe  COeNMHEHUs  ranoreHoB.  JlabopaTtopHbie U
IIPOMBIIIEHHBIE CIIOCOOBI MOJTy4YeHHUs rajioreHoB. [I[puMeHeHre rajJoreHoB u ux
COE€IMHEHUM.

Kucnopon, o30H. JlaboparopHbie U NPOMBIILIEHHBIE CTIOCOOBI MOTYyYEeHHUS
Kuciopoaa. Pu3ndeckue U XMMUYECKUE CBOMCTBA U MPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUIBI U IEPOKCUIBL.

Cepa. Haxoxnenue B mnpupojie, CHocoObl MOMydeHUs, (Quandeckue u
xumudeckue cBoictBa. CepoBomopon, cyiabdunabl. Oxcun cepbi(IV), oxcun
cepbl(VI). Cepaucras u cepHasi KUCJIOTHI M uX cojiu. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIIOTHI. [IpruMeHeHune cepbl U €€ COeITMHEHNM.

Azor. Haxoxnenue B mpupojne, CrocoObl TOJNy4eHHs, (U3NUECKHE U
XUMHYECKUE CBOMCTBAa. AMMUAK, HUTpUAbL. OKcCuapl a3oTa. A30TUCTas H
a30THas KHUCIOTHI U WX coidu. OCOOEHHOCTHM CBOMCTB a30THOM KHCIJIOTHI.
[IpumeHeHure a30Ta ¥ €ro COeIMHEHUN. A30THBIE YI0OpEHUSI.

®ocdop. HaxoxaeHnue B mpupoje, CrocoObl MOIydeHUs, PU3NUECKUE U
xumudeckue cBorctBa. Pochuanl u dochun. Okcuasl docdopa, dochopHas
kuciota u e€ conmu. [Ipumenenue dochopa u ero coeaunenuit. dochopusie
yI0OpeHus.

VYriepon, HaxoXJIeHHE B TNpuUpoje. AJUIOTPONHBIE MOIUBUKAIIH.
dusnyeckue W XUMHUYECKHC CBOWCTBA MPOCTHIX BEIIECTB, OOpa3oBaHHBIX
yraepogom. Oxcup yriepona(ll), okcun yriepona(IV), yronsHas kucinora u e€
coJid. AKTUBUPOBAHHBIN Yroiib, aacopouus. Dymnepensl, rpadeH, yraepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, OOpPa30BaHHBIX YTIIEPOJIOM, H
€ro COCIMHECHUM.

Kpemuuii. Haxoxaenune B mpupoe, CocoObl MmoaydeHus, puandeckue u
xumudeckue corctBa. Okcua kpemaus(IV), kpemHHEeBass KUCIOTa, CHIIUKATHI.
[IpumeneHue KpeMHHs W €ro coeauHeHuil. CTEKJIO, €ro MNOoJy4eHUe, BUIbI
CTEKJIA.

[Tomoxenne MetaioB B llepuomnueckor cuUCTEME  XHUMUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JOYEK aTOMOB
meTtaioB. O6mue ¢uznueckre CBOMCTBAa MeTaioB. [IpumMeHeHne MeTauioB B
ObITy 1 TexHUKe. CIUTaBbl METAJIIOB.

DNEKTPOXUMHUYCCKUI Ppsii HampspkeHuH MertamuioB. OOmme crocoObl
MOJTy4YECHUS METAJUIOB: TUAPOMETAILTYPTHs, NUPOMETATUTYPIus,
anekTpometautyprus. [lonstrue o koppo3un MetaioB. CrocoObl 3alUuThl OT
KOpPPO3UH.

O6mras xapakrepuctuka MetamuioB [A-rpynmnsl [leprogudeckoil cucTeMsl
XUMHUYECKUX 7dyieMeHTOB. Hatpuit w kanuil: nomyueHue, (QuU3NYECKUE U
XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCAUHECHUM.

O6mras xapakrepuctuka MetaioB IIA-rpynmer [lepuogundeckoit cucTeMsl
XUMHUYECKHUX JJIEMEHTOB. MarHuii M KalblLMW: NOJydeHHe, (PU3NYECKHe U



XUMHYECKUE CBOKCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB M HMX COCIWHECHUI.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AmoMuHMI: TIONydeHHe, (U3MYEeCKHUe U XUMHUYECKHE CBOMCTBA,
NIPUMEHEHUE MPOCTOTO BEIIECTBA U €ro COCAMHEHH. AMQOTEepHbIE CBOWCTBA
OKCH/JIa U TUAPOKCUA ATIOMUHUS, TUAPOKCOKOMILJIEKCHI aTFOMUHUS.

OO6miast xapakTepuCTHKa MeTauioB moO0ouHbIXx mnoarpynn (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMHUYECKHUX JIEMEHTOB.

Pu3nveCcKne U XMMUYECKUE CBOMCTBA XpoMa M €ro coequHeHUl. OKCHIIbI
u rugpokcuibl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl U 1uXpoMaThl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEeHHEe Xpoma.

®u3nuecKkue M XHMHUYECKHE CBOWCTBA MapraHiia U €ro COCIUHEHUM.
Baxneiimue coenunenus wMapranua(ll), mapranna(IV), wmapranma(VI) u
mapranna( VII). Ilepmanranat kanus, €ro OKUCIUTEIbHbIC CBOMCTRA.

@u3nueckue M XUMUYECKHE CBOWCTBA JKe€Jle3a M €ro COCIMHEHUHN.
Oxcunpl, rugpokcunbl u conu kene3a(ll) u xenesa(Ill). Ilomyuenue wu
IPUMEHEHHUE 5KEJI€3a U €ro CILIABOB.

Pu3nyecKre 1 XMMHUYECKUE CBOMCTBA MeIU U €€ coeauHeHul. [lomydyenue
Y IPUMEHEHUE MEU U €€ COCAUHEHUI.

[uuk: monydenue, pu3nMuecKue U XMMHUYECKHUE CBONCTBA. AMQOTEpHBIC
CBOWCTBA OKCHJA U THUAPOKCHUIA L[HMHKA, THIAPOKCOKOMIUIEKCHI I[MHKA.
[IprMeHeHne IUHKA U €Tr0 COSTMHEHUI.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HUX IPEBPAILICHUIL:
U3y4eHue 00paslloB HEMETAIOB, ropeHue cepol, hocdopa, xenesa, MarHus B
KHCJIOPOJIE, U3YUYEHHUE KOJUIEKIMH «MeTaulbl M CIUIaBbl», B3aUMOJICHCTBHE
MIEJIOYHBIX W I[IEJTOYHO3EMEJIbHBIX METAUIOB C  BOJOM  (BO3MOXHO
UCIIOJIb30BAaHUE BUJICOMATEPUATIOB), B3aUMOJCHCTBUE IIMHKAa M JKelie3a C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, KAaUECTBEHHbIE PEAKIIMM Ha HEOPTraHUYECKHUE
aHUOHBI, KaTHOH BOJOPOAA U KAaTHOHBI ~METajOB, B3aMMOJCHCTBHC
THAPOKCUJIOB AIFOMUHHS M LIMHKA C PACTBOPAMU KHCJIOT M IIEJIOYCH, PELICHHE
AKCIEPUMEHTANIbHBIX 3a/1au 1o TeMaMm «l'amorensn», «Cepa U €€ COeIMHEHUSY,
«A30T U ¢ochop M UX COCAUHECHHS, «MeTannsl TIaBHbIX NOATPYII,
«Mertasnbl MOOOYHBIX TTOATPYIIID.

XUMHUS U KU3Hb.

Ponp xumum B oOecriedeHHH YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA.
[TondaTe © Hay4yHBIX METOJAaX TO3HAHWS M METOJOJIOTUM HAyYHOTO
UCCIIEOBAHUSI. Hayunsbie PUHLHUIIBI OpraHu3alud  XUMHUYECKOTO
npou3BoACTBa. [IpoMBITIEHHbIE CIOCOOBI TMOMYYEHUS BaKHEWINIMX BEIIECTB
(Ha nmpuMepe NPOU3BOACTBA aMMHMaKa, CEPHOM KHCJIOThI, METAHOJA).
[IpombliliieHHBIE CTOCOOBI MOJMYYEHUS METAUIOB U CIUIAaBOB. XUMHUYECKOE
3arpsA3HCHUE OKPYKAKWIIEW Cpelbl W €ro ImocieaAcTBusa. Poib Xxumuu B
o0ecrieYeHUN dHEPIeTHICCKON 0€30IMacCHOCTH.

XuMusiT W 300pOBbE 4enoBeKa. JlekapcTtBeHHble cpeactsa. I[lpaBuna
WCIIONB30BaHUS JIEKAPCTBEHHBIX MpenaparoB. Poiab XuMHUM B pPa3BUTHH
MEIULIHBI.

XVMMsI TIUIIHA: OCHOBHBIE KOMITIOHEHTHI, TTUIIEBbIC J00aBKH. Poib Xumuu B
oOecrieueHnH MUIIEBOM 0€30MMacHOCTH.

Kocmernueckne n mapdromepusie cpenctBa. beitoBas xumms. [IpaBuia
0€30macHOr0 MCMOJB30BAHUS TPEMapaToB OBITOBONM XWMHH B TIOBCEIHEBHOM
KU3ZHU.

XuMHUsi B CTPOUTENBCTBE: BaXHEWINHME CTPOUTEIbHBIE MAaTEpHAIIbI
(1leMeHT, 6eToH).



XuMHUsI B CEIBCKOM XO3diicTBe. OpraHuyeckue W MHUHEpPaIbHbIC
ya00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUalibl, KpaCKH, CTEKJI0, KEpaMHKa.
Marepuansl A1 31eKTpOoHUKH. HaHOTeXHOIOr U,

Pacuérurlie 3agaun.

Pacuétel: Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, MAacce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMU BEIECTB,
Macchl (00BEMaA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CJIIM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00bEéMa, KOJUYECTBA BEIIECTBA) MPOIYKTA
peaKLMM, €CJIM OJHO M3 BEIIECTB JAHO B BHUJE PacTBOpa C OINPEACIEHHOU
MAacCOBOM JOJIEd PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJM M MOJISIPHOM
KOHIIEHTpAIIMU BEIIECTBA B PACTBOPE, JIOJIM BBIXOJA MPOAYKTa PEAKIUH OT
TEOPETUYECKH BO3MOYKHOTO.

MexXnpeaMeTHbIE CBSI3H.

Peanm3zanust MeXOpeaMETHBIX  CBSI3eH MNpH  M3y4YeHUH OOImeH u
HEOpraHW4YeCcKoM XMMHUU B 11 Kiacce OCyIIEeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOINMMX €CTeCTBEHHO-HAYYHBIX ITOHSATHUM, TaK M TOHSITHH, NPHUHSATHIX B
OTJEIIbHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOT' 0 [IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TIOHSATHS: SIBJICHHWE, Hay4HbIM (akT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CHMHTE3, KIacCHU(MUKAIU, MEPUOTUIHOCTD,
HaOII0/ICHHE, U3MEpPEHUE, SKCIIEPUMEHT, MO/IE b, MOJCIIMPOBAHHE.

dusznka: marepus, MHUKPOMHUP, MaKpOMHUpP, aTOM, D3JIEKTPOH, IPOTOH,
HEUTPOH, WOH, H30TOIIbl, PAAUOAKTUBHOCTb, MOJICKYJIA, SHEPTETUYECCKUHN
YpPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSHHE BEIECTBa,
uJeadbHbId Ta3, (PU3NYECKHWE BEIMYMHBI, CIWHMIIBI M3MEPEHUs, CKOPOCTh,
SHEPTUs, Macca.

buonorus: kieTka, opraHusM, 23KOcHMcTeMa, Owocdepa, MeTadoIHu3M,
MaKpoO- ¥ MHKPOIJIEMEHTBI, OCIIKH, JKUPBI, YIJIEBOAbI, HYKJICHHOBBIC KHUCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTHUU B SKOCHUCTEMAX.

['eorpadms: mMmHEpasBl, TOpPHBIC IOPOJBI, IIOJE3HBIC MCKOIAaeMbIe,
TOILUIMBO, PECYPCHI.

Texuomorus: XUMHYECKas MIPOMBIIIEHHOCTb, METaJITypTHs,
CTPOUTEJIbHBIE MATEPUAIIBI, CEIBCKOXO3SIMCTBEHHOE IMPOU3BOACTBO, MHUIIEBAS
IPOMBINIJICHHOCTh, (papMalieBTHYeCKass MPOMBIIIJICHHOCTb, IPOU3BOJICTBO
KOCMETHUYECKHUX TPEnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pHUaJIOB,
AJICKTPOHHAS MIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUS IIPOI'PAMMDI 110
XM HA VIJIVBJIEHHOM VPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeAMeTa «XHUMHS» HAa YPOBHE CPEIIHETO
oOmiero o0Opa3oBaHMsI BBIJIEJCHBI CJIEAYIOIIUE COCTABJISIONIUE: OCO3HAHHE
OoOy4aroIMMUCs POCCUMCKOM TPaKJAHCKOM HACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTUIO,  CaMOCTOSITEIBHOCTH W CAMOOIIPENIEIICHUIO;  HAJIU4YHE
MOTHBAllMM K OOYyYE€HHMIO; TOTOBHOCTb UM CIOCOOHOCTh OOyYarouuxcs
PYKOBOJICTBOBAThCSl TMPHUHATHIMU B OOIIECTBE TMpaBUJIaMU U HOpPMaMu
MOBEACHUS; HAIMYUE MPABOCO3HAHUS, SIKOJIOTHYECKON KYJIbTYpbI; CIIOCOOHOCTD
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JINYHOCTHBIE PE3YIbTATBl OCBOCHHUS TMpeaMeTa «XHUMHS» OTPaXKaroT
c(hOPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
oOy4Jaronuxcs B mpoIecce peainsaiiui 00pa3oBaTeIbHOM JeITeTbHOCTH.

JIMYHOCTHBIE PE3YIbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(hOpMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKOU JIEATEIbHOCTH
oOydJaronuxcsi B Mpoiiecce peaausaiuy 00pa3oBaTebHON AeSTEIHHOCTU, B TOM
YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIMTAHUSA:

OCO3HaHUs  OOYYaIOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTABICHUS O COLMAIBHBIX HOpPMAaxX M MPAaBUIIAX MEKIMYHOCTHBIX
OTHOILIEHUI B KOJJIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YI€OHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
XUMUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY H
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AEATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

[EHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTCYECTBECHHON XMMUM;

yBaKEHUSI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTHUECKOTO
IPUWIOKEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTar
JUIMTENIbHBIX ~HAOJIOACHHUM, KPOMOTIUBBIX OKCIIEPUMEHTAIBHBIX TOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca W TMO3HABATEIbHBIX MOTHUBOB B IOJYYEHUH U TOCIEAYIOIIEM
aHanu3ze WHPOpPMAIIMM O  TEPEJOBBIX  JIOCTUKEHUSX  COBPEMEHHOM
OTCUYECTBECHHON XMMUM;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSICh HA MOpPaJIbHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEACHUE U MOCTYNKH CBOMX TOBAPHILEH C
MO3UIIMHA HPABCTBEHHBIX M TMPABOBBIX HOPM M C YYETOM OCO3HAHUSA
IIOCJIEACTBUAN ITOCTYIIKOB;

4) popMmupoBaHUs KYJIbTYPbI 310POBbSI:



NOHUMAaHUSl IIEHHOCTEeW 370poBOoro M 0Oe3omacHoro obpasza >KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hM3UUYECKOMY U
NICUXUYECKOMY 310POBBIO;

cOOJIFOICHUS TpaBWJI 0€30TMacHOTO OOpaIlleHUs] C BEIIeCTBAMU B OBITY,
MOBCEIHEBHOM )KU3HH, B TPYJOBOM AEATEIBbHOCTH;

NOHUMAHHS I[IEHHOCTH TMPaBWJ1 HWHIWBUAYAIBHOTO M KOJUIEKTHBHOIO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOIIMX 3J0POBBI0O U KU3HU
JIIOJICH;

OCO3HAaHMSI  MOCIHEACTBHUM WM HENPUATHS  BPEIHBIX  MPUBBIYEK
(ynmotpe06eHus aKoroJisi, HAPKOTHKOB, KypEeHHS );

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIBCKON
NEeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPUYECKOM W JPYrMX BHIIAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHUE B PpEIICHUHM MPAKTUYECKUX 3a/1ad
COIMAJIbHON HAIpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY HM3YYECHHIO Mpodeccuil pa3aIuvyHoro poja, B
TOM YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBOXEHHUS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIBHON TPaeKTOPHUH
oOpazoBanusi, Oyaymieil nmpodeccun U peanu3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTPeOHOCTEH O0ITIECTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPHUPOAC KaK MCTOYHHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MIIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUs HEOOXOJMMOCTH UCIOJIb30BAHUSI JOCTIKEHUNW XUMUU IS
pelIeHUs BOIPOCOB PAlMOHAIBHOTO NPUPOJOTIOJIb30BAHHS;

AKTUBHOTO HEMNPHUATHUS JIEUCTBUM, TPUHOCAIIUX BPEI OKPYKaKOIIECH
IPUPOAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIArOMPUSITHBIE SKOJIOTUUECKHE
MOCJIEICTBUA MPEINPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIIATh UX;

HaJu4usi Pa3BUTOrO0  HKOJOTMYECKOTO  MBIIUICHHS, HSKOJOTHYECKON
KYJbTYpbI, OIBITA JEATEIBHOCTH HKOJOTHUYECKON HamNpaBIE€HHOCTH, YMEHHUS
PYKOBOJACTBOBATHCSl UMY B MIO3HABATEILHOM, KOMMYHUKATUBHOM U COLMATIBHOM
IIPAKTUKE, CIOCOOHOCTHM W YMEHHUSA AaKTUBHO TMPOTUBOCTOSITH HCOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayK{ 1 0OIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHENMUPUKN XUMUW KaK HayKd, OCO3HAaHHS €€ pOJu B
dbopMHUpPOBaHNY PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, CO3MaHUH IIEIOCTHOTO
MIPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOUN
UUBWIM3ALMKU: B €€ T'yMaHHUCTHUYECKON HANpaBICHHOCTH M Ba)XXHOM pOJIM B
CO37IaHUU HOBOW 0a3bl MaTEepPUAIBHOW KYJIbTYpPhI, B PEIICHUU TJIOOATBHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOW, YHEPTETHUECKOM,



NUIIEBOM M DKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
o0ecreyeHn YCIOBHUM yCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJI0T0 4JieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TIpaMOTHOCTH: TIOHMMAaHHUS CYUIHOCTH METOJI0B
MO3HAHUSA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJydyaeMble 3HAHUS JUIsl aHaliv3a U OOBICHEHMS SIBICHHI
OKPYXAIOIIEr0 MUpa U MPOUCXOAAIMIMX B HEM H3MEHEHUM, YMEHHUs JAesaTh
000CHOBaHHBIE 3aKIJIIOUCHHUS HA OCHOBE HAyYHbIX (DAKTOB U HMMEIOUIUXCS
JAHHBIX C IEJIbIO TOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJb30BATh XUMHUYECKUE 3HAHUS IS
penieHus IpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUSX;

UHTEpeca K O3HAHUIO, UCCIIE0BATENIbCKON EATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY IIOJYYEHHIO HOBBIX 3HaHUM 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K  OCOOCHHOCTSAM  Tpyla B  pa3luyHbIX  cdepax
poeccCuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHUS MPOrpaMMbl 1O XUMUM Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBble IS (QOpMHUpPOBaHUS  MHUPOBO33PEHUA  OOydYAIOIIUXCS
MEXAUCHHUILTMHAPHBIE (MeKTIpeAMETHBIE) oOllleHayYHbIE MOHSTHS,
OTpaXKAIOUIUE IETOCTHOCTh HAyYHOW KapTHUHBI MHUpa U CHEeU(UKY METOIOB
MO3HAHUsS, HCIOJIB3YEMbIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (PakT, MPUHIMUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIO0BaHME, HAOIIOJICHUE, U3MEPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEpPCAIbHBIC y4ueOHbIC EVCTBUS (mo3HaBaTeNbHEIE,
KOMMYHUKATUBHBIC, PETYJSITUBHbIE), oOecrneuuBaromue (HopMUpOBaHUE
(GyHKIIMOHATBHON TPAMOTHOCTU U COIUAJIBHONM KOMIIETEHIIMY O0y4aroIuXCs;

CIOCOOHOCTD oOydJarommxcst HCIIOJIB30BaTh OCBOEHHEIE
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHUST W YHHUBEPCAJIbHBIC
yueOHbI€ ICMCTBUS B TO3HABATEILHON U COLIMAJIBHON MIPAKTHUKE.

MeranpenMeTHbIE PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
Y4eOHBIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMHU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JIeiicCTBUS

1) 0a30BbIe JIOTHYECKHE 1eHCTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyaJIU3UpPOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTPENICNIATh 1M JEATECIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH HUX
JOCTUKEHUS, COOTHOCUTH PE3yJIbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMHU
HEJISIMU,

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILJICHHUS:
BBIJICJISITh XapaKTEePHbIC MPU3HAKU MOHITUN U YCTaHABIMBATH UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIONINE MTOHSATUSI 1JIsI OOBICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUM;



BbIOMpAaTh OCHOBAaHWS W KPUTEPUU I KiIacCH(UKAIMK BEIIECTB H
XUMHYECKUX PEaKIINA;

yCTaHABIUBATh TPUYUHHO-CJICICTBEHHBIC CBSI3U MEXIy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTHh JIOTHYECKHE pPaCCYKICHUs (MHIYKTUBHBIC, ICTyKTHUBHBIC, IIO
aHAJIOTUH), BBISBIISTH 3aKOHOMEPHOCTH M TIPOTHBOPEUHSI B PAaCCMAaTPHUBAEMBIX
SBIICHUAX, (POPMYITHPOBATH BBIBOJIBI U 3aKIIFOUCHUS;

NPUMEHATh B  MPOLIECCE TIO3HAHMS  HWCIIOJIIb3yeMble B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIC)  MOJENIH, TIPeoOpa3oBBIBATH  MOJICIHHBIC
OPEICTABICHUSA — XUMHWYECKUH 3HAK (CHMBOJI) DOJEMEHTa, XUMHUYECKas
dopMyna, ypaBHEHHE XHMHUYECKOH pEaKIMH — TPU PEIICHUH YYeOHBIX
MO3HABATEIIbHBIX W MPAKTUYECKHUX 3a/lad, MPUMEHSATh Ha3BaHHBIC MOJICIIbHBIC
NPECTABICHUS I BBISBICHHS XapaKTEPHBIX MPU3HAKOB M3YYacMbIX BEIIECTB
¥ XUMUYECKUX PEAKITUH.

2) 0a30BbI€e MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHHUS BEIIECTB U XMMHUYECKUX
peakuii;

dbopMynupoBaTh €M M 33/ladyd  HCCIEOBaHUS, HCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbHO CPOPMYIUPOBAHHBIE BOIPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PaBUJILHOCTH BBHICKA3bIBAEMBIX CYKICHUN;

BJIQJICTh HAaBBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS U TIPOBENICHUS
YUYEHMUYECKHX OKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIBLHO MPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 000OIEHHUS U BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTHU
PE3yIbTAaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOM WCCIIEeNOBATEILCKOW M IPOCKTHOU
JESTEILHOCTH, MPOSIBJISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOWCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/ad, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB MTO3HAHMUSI.

3) pa6ora c ungopmanmeii:

OPUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHHMKAX HHoOpManuu (Hay4dHO-
NoMmyJsipHasi JIMTepaTypa XUMHUYECKOTO COJACp)KaHWs, CIPABOYHBIE MOCOOMS,
pecypchbl UHTepHeTa), aHAIM3UPOBATh HH(POPMAIIUIO PA3IMYHBIX BUIOB U (popm
NPENCTAaBIICHUS,  KPUTHUYECKHM  OLEHMBaTh €€  JOCTOBEPHOCTh M
HEMPOTUBOPEYUBOCTD;

dbopMyIMpOBaTh 3aNIPOCHI U IPUMEHSITH PA3TUYHBIC METO/IbI IIPU TTOUCKE U
otbope wuHPOPMAIMK, HEOOXOJAMMOM JUIS BBIOJHEHUS YYeOHBIX 3a7ad
OIPEACIIEHHOTO THUIIA;

npUOOpETaTh OMBIT MCIOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAIbHYIO (OpMY TpEICTaBICHUS
uHpopmaruu (cxembl, rpadyKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIM SI3BIK B KaueCTBE CpeICcTBa MpH padoTe C
XUMUYECKON WH(OpMaImen: NPUMEHITh MEXKIpeAMETHbIC (pu3nyueckne u
MaTeMaTU4ecKne) 3HaKu W CHUMBOJBI,  (opmynsl, abOpeBUATYpHI,
HOMEHKJIATYpPY;

HCII0JBb30BAaTh 3HAKOBO-CHUMBOJ/IMYCCKHEC CPCACTBA HAI'TIAAHOCTH.



KOMMyHHKaTHBHbIe YHUBEPCAJIBHBLIC y‘leﬁHble HeﬁCTBHHZ

3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/Ia€MOU TEMBI B XOJI€ JHATIOTA
W/WIH TUCKYCCHH, BBICKA3bIBATh UIeH, (POPMYINPOBATH CBOU MPEIOKECHUS
OTHOCHUTENBHO BBIIIOJIHEHUS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIATh C Hp€3€HTaHI/Ieﬁ PE3YJILTATOB MMO03HABATEIbHOU JACATCIIBHOCTH,
IMOIYYCHHBIX CaMOCTOATCIIBHO HJIKM COBMCCTHO CO CBCPCTHUKAMH IIpU
BBIIIOJJTHCHUN  XHUMHUUYCCKOI'0O OKCIICPpHUMCHTA, HpﬁKTH‘IGCKOfI pa6OTI>I 110
HCCJICAO0OBAaHHUIO CBOMCTB HN3y4aCMbIX BCIICCTB, pCain3alliu y‘IC6HOI‘O ITPOCKTA,
)51 (bOpMYJII/IpOBaTB BBIBOJbI IIO PpPC3yJibTaTaM HpOBCI[éHHI:IX I/ICCJIGIIOBaHI/Iﬁ
HYTéM corjiaCoBaHUusA HOSI/II_[I/Iﬁ B X0AC O6CY)KI[GHI/I$I 1 0OMEeHa MHECHUSMH.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITENIbHO IIJIAHUPOBAaTh M OCYIIECTBIISATH CBOKO MO3HABATEIBHYIO
NEATENIbHOCTh, OMNpenelisass €€ UeIu W 3aJadyd, KOHTPOJIUPOBATh U IO MEpE
HEOOXOIUMOCTH KOPPEKTUPOBATH MpeJIaraéMblii aJIrOpUTM JEHCTBUU TIpH
BBITIOJIHEHUM YYE€OHBIX M HCCIEOBATEeNIbCKUX 3ajlad, BbHIOMpAaTh Hambosee
3¢ PeKTUBHBI COCOO MX pEIICHHs ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYILIECTBIIATH CaMOKOHTPOJIb JICATEIIPHOCTH Ha OCHOBE camMoOaHajau3a
CaMOOIICHKH.

NPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHBIe pe3ynbTaThl OCBOSHHS IPOTpaMMbl 110 XUMHHM Ha
yriyOJICHHOM YpPOBHE Ha ypOBHE CpeiaHero oOIiero oOpa3oBaHUs BKIIOYAIOT
crienuguyecKue sl yaeOHOro npeaMera « XUMUs HaydHbIC 3HAHUS, YMEHUS U
CITOCOOBI ICUCTBUIM IO OCBOCHHUIO, HHTEPIIPETAIIUH U MTPEOOPA30BAHKIO 3HAHHM,
BUJIBI JIEATCIIBHOCTH TI0 TIOJIYYCHHUIO HOBOTO 3HAHUS M NMPUMECHEHUIO 3HAHUU B
Pa3JIMYHBIX YUCOHBIX CUTYAIUsAX, a TAKKE B PCATbHBIX )KU3HCHHBIX CUTYAITUsX,
CBSI3aHHBIX C XUMHEH. B mporpamme 1Mo XUMHUM NpPEIMETHBIC PE3yJIbTaThl
IpeACTaBJICHBI 110 TOaM U3yUYCHHS.

10 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUSD)
OTPaXKaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHHUI: O MECTE U 3HAYCHUU OPTaHMYECKOU
XUMUHU B CHCTEME €CTECTBEHHBIX HAayK U €€ pOJId B 00ECIEYECHUN YCTONIHBOTO
Pa3BUTHS Y€JIOBEUECTBA B PEIICHUU MPOOJIEM HYKOJIOTHIECKOM, YHEPTeTUIECKOMN
M THIeBod O€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JIaHUH HOBBIX
MaTepuaioB, HOBBIX HCTOYHHUKOB SHEPTUHM, B OOECICUEHUH PAIMOHAIHLHOTO
MIPUPOIOTIONIB30BaHMSI, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOIICH KYIbTYphI
YeJIOBeKa, a TaKXKe DKOJIOTMUYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3J10pPOBBIO U IPUPOJAHOMN CPELE;



BJIQJICHUE CUCTEMOM XHMMHUYECKMX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOINOJIATAOIINE TOHATHUS — XUMUYECKUH OJEMEHT, aToM, SApO H
AJNIEKTPOHHAsE 000JI0YKa aroMma, S-, p-, d-aToMHBIE OpOMTaNIU, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUS aroMma, rHOpuau3aiusi aTOMHBIX OpOWTasiel, WOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPUIATEIBHOCTh, CTEINEHb OKHUCIICHUS,
XUMUYECKasi CBS3b, MOJb, MOJSIpHAash macca, MOJISIPHBIA OOBEM, YIIIEpOJHBIN
CKeneT, (yHKIMOHANbHAs TpYIIa, pagudKall, CTPYKTYpHbIE (HOPMYJIbI
(pa3BEpHyThIE, COKpalIEHHbIC, CKEJETHBIE), H30MEpUs CTPYKTypHas H
IPOCTPaHCTBEHHAs (T€OMETPUYECKAs], ONITUYECKAs), U30MEPhI, TOMOJIOTHYECKUI
psAll, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE
COEAMHEHNS, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHHUS; TCOpUM, 3aKoHBI (repuommdeckuii 3axkoH JI. M. MeHnneneena,
TEOpHS CTPOEHUS OpraHnyeckux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHS
Macchl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILIECHUS SHEPTUU MIPU XUMUYECKUX
peakimsix), 3aKOHOMEPHOCTH, CUMBOJINYECKU I A3BIK XUMUH,
MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAaHUS MPUYMHHOCTH H
CUCTEMHOCTH XHUMHUYECKUX SIBJICHUW; TNPEACTaBICHUS O MEXaHU3Max
XUMHAYECKUX peakuu, TEPMOANHAMHUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX HMX NPOTEKaHWs, O B3aUMHOM BJIMSIHUA aTOMOB W TPYIII
aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBIN U Me30MepHbIi 3P deKThl, OpueHTaHThI | 1
Il pona); dakronoruyeckue CBEJCHHS O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0€30MacCHOM HCIIOJIb30BAHUM BAKHEWINIUX OPTaHMYECKUX BEUIECTB B OBITY U
PAKTUYECKON  JIEATEIbHOCTH 4YeJIOBeKa, OOIIMX HAy4HbIX MPUHIUIAX
XUMUYECKOTO TPOU3BOJACTBA (Ha TMpUMepe TMPOU3BOJACTBA  METAHOJIA,
nepepadoTKu HeTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISTh XapaKTepHbIC MPU3HAKU TTOHSITHH,
YCTaHABIIMBaTh WX B3aMMOCBA3b, HMCIOJIb30BATh COOTBETCTBYIOIIUE IOHATHS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COETUHEHHUII;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (QopMyI
OpraHUYECKUX BEIECTB;

COCTaBJIATh YPaBHEHHMS XHUMHYECKHX pEaKUUil U pacKpblBaThb HUX
CYIIHOCTb:  OKHCIJIUTEJIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUA  MOCPEICTBOM
COCTaBJICHHSI DJICKTPOHHOTO OajaHca dTUX peakilMil, peakiuii HOHHOTo 0OMeHa
MyTEM COCTABJICHHS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;

U3rOTaBIIMBaTh  MOJEIM  MOJEKYJ  OpPraHMYeCKUX  BEIIeCTB IS
WUTFOCTPALMA UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOPMHUPOBAHHOCTh  YMEHUHU: YCTaHaBJIMBATh MPUHAIIIEKHOCTh
U3YUYEHHBIX OpPraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K
omnpenenéHHOMY KJacCy/TpyIie COEIMHEHHM, JaBaTh KM Ha3BaHUA TIO
cucrematnyeckod HoMeHnknatype (IUPAC) u npuBOauTh TpUBHAIBHBIC
Ha3BaHMS [JI1 OTACJIbHBIX MPEACTaBUTENECH OPraHUYECKUX BEIIECTB (ITHUIIEH,
aleTWJICH, TOJYOJd, TJUIEPUH, OSTWICHIVIMKONIb, (eHon, dopmanbaerus,
aleTalbJIeTU], alleTOH, MypaBbUHas KUCIIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAs,
OJICMHOBAsA, MaJIbMUTHHOBASI KHUCIOTHI, TJIUIMH, aJJaHWH, MajbT03a, QPYKTO3a,
AQHWJIMH, JTUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACISITh BHUJ XUMHUYECKOW CBSI3U B
OpPraHUYeCKUX COCIUHEHUSX (KOBaJEHTHAas U WOHHAas CBs3b, G- U T-CBS3b,
BOJIOPOJIHASI CBS3b);



c(hOPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSTH IOJIOKEHUS] TEOPUU CTPOCHHS
opraHuueckux BemiectB A. M. BytiepoBa s 0OBSICHEHHS 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOEHUE,
dbu3uYecKre U XUMHUYECKHE CBOMCTBA TUITMYHBIX MpPEJACTaBUTENCH Pa3IUYHBIX
KJIACCOB  OPTaHMYECKHWX BEIIECTB: AQJIKAHOB, IMKJIOAIKAHOB, QJIKCHOB,
aJKaJMEHOB, AJIKMHOB, apOMATUYECKUX YTJIE€BOJAOPOJOB, CIIUPTOB, allbJIETH/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIOXKHBIX 3(PHUPOB, XKHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHCJIOT, OEJIKOB, YIieBOJI0B (MOHO-, IU- U
MOJINCAXapUJIOB), WUIIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKAY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIHUN C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYIT,;

c(hOpPMHUPOBAHHOCTh yYMEHHUS TOATBEPXKIaTh Ha KOHKPETHBIX IpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHMYECKUX COSTUHEHUM
OT KPaTHOCTH W THUIIa KOBAJEHTHOMN CBS3M (G- U M-CBSI3U), B3AUMHOT'O BJIUSHUS
aTOMOB M TPYIINl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh WCTOYHUKU
YTJIEBOJIOPOTHOTO CHIPhsl (HE(Th, MPUPOAHBIM Ta3, YIroJib), CIHOCOOBI €ro
nepepaboTKH U MPAKTHUYECKOE IPUMEHEHHE MPOIYKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOM 3HAHUN O €CTeCTBEHHO-HAYYHBIX
MeTOoJaX IIO3HaHWS —  HAONIOJACHUH, H3MEPEHHUM, MOJCIUPOBAHHH,
dKCIIEpUMEHTE (PeaibHOM U MBICJICHHOM) M YMEHUS MPUMEHSTh 3TH 3HAHUS,

chOPMHUPOBAHHOCTh ~ YMEHHS  IIPUMEHSITH  OCHOBHBIC  OIlepalluu
MBICITUTEILHON JEATeIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, 000O0IlIeHHE,
CHUCTEMATHU3alMI0, BBISIBJICHUE MPUUYUHHO-CICACTBEHHBIX CBA3CH — JId
M3yUYCHUS CBOMCTB BEIIECTB U XMMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISIBISATH B3aMMOCBS3b XUMUUECKUX 3HAHUI
C MOHATUAMHU U MNPEACTABJICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB
1 60jilee OCO3HAHHOTO IMOHMMAaHHUS CYIIHOCTH MaTepHaIbHOTO E€IUHCTBA
MHpA, UCIOJb30BaTh CHUCTEMHBIC 3HAHMUS 10 OPraHUYECKON XHUMHUHU IS
0OBSICHEHHS M TPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX E€CTCCTBECHHO-HAYUHYIO
MIPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHUH: TPOBOJIUTH pPAacUEThl 110 XUMHYECKUM
dbopMyllaM ¥ ypaBHEHHUSIM XHUMHUYECKHX PEaKIMH C HCIOJIb30BaHUEM
dbu3ndecknx BenuuMH (Macca, O0O0BEM Ta30B, KOJHMYECTBO BEIECTBA),
XapaKTEePU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Pacy€Thl IO
HaXOXXJICHUI0 XHUMHUYECKOW (OpMynbl BeIIecTBA IO H3BECTHBIM MAaCCOBBIM
JTONSIM ~ XUMHUYECKHUX  DJIEMEHTOB, IPOAYKTaM  CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh ~YMCHHH: IIPOTHO3UPOBATh, AaHAJIU3UPOBATh U
OIICHMBATH C ITO3UIIUHA SKOJOTMYCCKON OC30IMaCHOCTH MOCJICACTBHS OBITOBOM H
MIPOU3BOJICTBEHHON JIESITEIIBHOCTH 4YEJIOBEKa, CBSI3aHHON C TepepadoTKOM
BEIIIECTB, HCIIOJb30BaTh MOJYYEHHbIE 3HAHUS [JIs TPUHATHS TPAMOTHBIX
pEIIeH Mpo0JieM B CUTYaIUsX, CBI3aHHBIX C XUMUCH;

c(hOpPMHUPOBAHHOCTh YMEHHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (TOJIydEHUE M U3YUYEHHUE CBOWCTB OPraHUYECKUX
BEIIIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOAOPOAOB PA3JIMYHBIX KJIaCCOB H
KHCJIOPOJICOIEPKAIIMX OPTAaHUYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTATIbHbBIX
3a/1a9 110 PACMO3HABAHUIO OPTaHMYECKHUX BEIIESCTB) C COOJIOJCHHUEM IIPaBHUII
06e3omacHOro OOpamieHusl C BEIIeCTBAMH M JIAOOPaTOPHBIM OOOpPYIOBaHHUEM,



dbopMynIupoBaTh I€b HCCIEIOBAHUS, MPEJACTABIATh B pa3audyHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATD U OLICHUBATh UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMECHUM:

coOJIFoAaTh MpaBHIa YKOJIOTUYECKH 11e71ecO00pa3HOTO MOBEACHUS B OBITY
M TPYAOBOW JCATCIBHOCTH B LEISX COXPAHCHUS CBOCTO  3[0POBb,
OKpY>KaIOLIeH IPUPOHON CPEIbl ¥ JOCTIKCHUS €€ yCTONYMBOIO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOrO JCHUCTBUSI HA >KUBBIE OPTraHU3MBI
ONPEACTIEHHBIX OPTaHUYECKUX BEIIECTB, HOHMMAs cMbIci nokazarens 111K

aHaJIM3UPOBATh 11€71eCO00Pa3HOCTh MPUMEHEHHUS OPTAaHUYECKUX BEIIECTB B
IIPOMBINIJIEHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TIOJIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH I€JICHANIPABICHHBIM MOUCK
XUMHUYECKON HHpOpPMAIUU B pasiMYHBIX HUCTOYHHKAX (HayyHass W y4eOHO-
Hay4YHas JUTEepaTypa, CPeCTBa MacCoBOil HHpOpMarmy, VIHTEpHET U Apyrue),
KPUTHUYECKU aHAJIM3UPOBATH XUMUYECKYIO I/IH(bopMaumo Hepepa6aTBIBaTL eé u
HCIIOJIb30BaTh B COOTBETCTBUU C ITOCTaBJICHHON y4eOHOM 3a1a4eii.

11 KJIACC

[IpenmeTHble pe3yabTaThl OCBOeHUsS Kypca «OOImass ¥ HeopraHHYecKas
XUMHUSD» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN: O MaTEepHAILHOM EIWHCTBE MHpA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBIICHUW MPUPOIbI, O MECTE U 3HAYCHUU
XUMHUH B CUCTEME €CTECTBEHHBIX HayK U €€ poju B 00ECIICUCHUN YCTOMUYHNBOTO
pPa3BUTHS, B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, IHEPIEeTUUCCKON U IHUIIEBOM
0€30I1aCHOCTH, B Pa3BUTUHU MEIUIIMHBI, CO3IaHMH HOBBIX MaTE€pHUajiOB, HOBBIX
HMCTOYHUKOB PHEPTHH, B 00CCIICUCHUH PAllMOHAILHOTO IIPUPOIOTIOIH30BAHMS, B
dbopMUPOBAaHUHM MHPOBO33PEHUS M OOINCH KyJIbTYphl 4YeJOBeKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOMN
cpexne;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUK, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAratOIIUE TMOHATUA — XUMHYECKHUM DJIEMEHT, aTOM, SJIpO aToMa,
U30TOMBI, DJEKTPOHHAas 000J0YkKa artoma, s-, p-, d-aTomMHBIE OpOUTaNH,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHMS aToma, THOPUIU3AIUsS aTOMHBIX
opOuTaei, HOH, MOJIEKyJia, BaJICHTHOCTh, DJEKTPOOTPHUIATESILHOCTh, CTEIICHb
OKHCIICHHS, XHUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeTajuInJyecKas,
BOJIOPOJHAS), KPHUCTA/UIMUECKAs PEMIETKA, XWMHYECKas pEakius, pacTBOD,
BJICKTPOJIATBI, HEJJICKTPOJIUTHI, JJCKTPOJIUTHYECKAS TUCCOLMALINS, CTEICHb
JTACCOLMAIINM, BOJOPOJHBIM IIOKA3aTellb, OKHUCJIUTEIb, BOCCTAHOBUTEID,
TEMI0BOM 3(PPEKT XUMUYECKOW pEeakluHh, CKOPOCTh XHUMHYECKON peakIuw,
XMMHYECKOE PABHOBECHUE; TEOPHMU M 3aKOHBI (TCOPUS DJICKTPOJIUTHUYECKOM
nucconunanuu, nepuoanyecknii 3akoH .M. MenpaeneeBa, 3aKOH COXpaHEHMS
MAacCChI BEIIECTB, 3aKOH COXPAHEHHS U MPEBPANCHUS SHEPTUU P XUMHUYECKUX
peaKLMAX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JECUCTBYIOIIUX MAacce),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3IK XUMHUHM, MHUPOBO33PEHUYECCKUE 3HAHUA,
JIe)KAIUEe B OCHOBE MOHWMAHWUS MPUYUHHOCTH W CUCTEMHOCTH XUMHYECKHX
SIBJICHUW; COBPEMEHHBIE MPEJCTABJICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM UM HAQJAMOJIEKYJIIPHOM YPOBHSX; IPEICTABICHHUS O
MEXaHU3MaX XUMHUYECKHX PpEaKIUid, TEPMOJUHAMUYECKHUX U KHHETHYECKHX
3aKOHOMEPHOCTSX HUX MPOTEKAaHUsA, O XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX M
JMCIIEPCHBIX CHCTeMaX; (PaKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX, COCTaBe,
MOJIyYeHUHM U 0E€30MacHOM HCIIOJIb30BAHUM BAXKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOW NESITEIHHOCTH YEJIOBEKA, OONIMX HAYYHBIX
NPUHIHUIIAX XUMHAYECKOTO MPOU3BOJICTBA;



c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISATh XapaKTepHbIe MPU3HAKU TIOHSTHH,
YCTaHABIIMBaTh WX B3aHMMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOLIWE IOHSATHS
IIPU OMUCAHWU HEOPTraHUYECKUX BEMIECTB U UX MPEBPALCHUN;

c(hOpMHUPOBAHHOCTh YMEHUS UCIIOIb30BATh XUMHUUYECKYIO CUMBOJIMKY JJIS
coctaBieHuss GOpMyd BEHIECTB W ypaBHEHUH XMMHYECKUX pEaKIIHii,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBmanbHble Ha3BaHUS
OT/ICJIbHBIX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUSI ONPENECIATh BAJICHTHOCTh M  CTEINEHb
OKHCIICHHS] XUMHUYECKUX DJIEMEHTOB B COCOUHEHHSX, BUJ XUMHUYECKON CBS3H
(KoBaJieHTHAasi, MOHHAs, METaJUIMYecKasi, BOAOPOHAS), TUIMl KPUCTALTUYECKOMN
PEIETKN KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTH YMEHUSI OOBSICHITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJIa XUMHYECKOM CBSI3M W TUIMA KPUCTALIMYECKOM PEIMIETKH, OOMEHHBIA H
JIOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOH CBSI3H;

c(hOpPMHUPOBAHHOCTh YMEHUM: KIIACCU(DHUIIMPOBATh: HEOPTraHUYECKUE
BEIIIECTBA [0 UX COCTABY, XMMUYECKHE PEAKLIMHU MO PA3JIUYHBIM IPU3HAKAM
(uucimy M cOCTaBy pearupyrolldx BEHIECTB, TEIIOBOMY 3(QeKTy peaxiuwu,
U3MECHEHHUIO CTENEHEH OKHUCJICHHsS] DJEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO
KaTanu3aropa U JPYTHUe); CaMOCTOSTEIbHO BBHIOMPATh OCHOBAHUSA U KPUTEPHUH
JUTSI KacCU(UKAIINK U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICT MEPUOJUYECKOTO 3aKOHA
JA. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLLYIO,
OOBACHUTENBbHYIO U TPOTHOCTUUECKYIO (DYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XUMHMUYECKHMX 3JIEMEHTOB II€PBOrO—UYETBEPTOTO MEPUOAOB
Ilepuomnueckonr  cucrembl .M. MenngeneeBa, HCHONb3ysd  NOHATUSA
«OHEPTreTUYECKUE YPOBHMY, «IHEPIreTUUECKUE TOAYPOBHIWY, «S-, P-, d-aTOMHBIE
opOuTaNM», «OCHOBHOE M BO30YXKJIEHHOE IHEPTeTUUECKHE COCTOSHHS aToMay;
OOBSACHSITH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB M UX
coequHeHurd 1o nepuoaaM M rpynmnam llepuogmueckon cucremsr . .
MenzeneeBa, BaJCHTHbIE BO3MOXXHOCTM aTOMOB 3JIEMEHTOB HAa OCHOBE
CTPOEHHUS UX IIEKTPOHHBIX 000JI0UEK;

c(hOpPMHUPOBAHHOCTh YMEHUMN: XapaKTepu30BaTh (OMUCHIBATH) 0OIIHE
XMMHUYECKME CBOWCTBA BEUIECTB PA3JMYHBIX  KJIACCOB, ITOATBEPXKAAThH
CYLIECTBOBAHUE T€HETUYECKOU CBSA3M MEXKIY HEOPTaHUYECKUMHU BELIECTBAMHU C
IIOMOILBI) YPAaBHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(hOpPMHUPOBAHHOCTh YMEHHUSI PACKPHIBATH CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAHOBHUTEJBHBIX PEAKIUNA IIOCPEICTBOM COCTABJIEHUS DJIEKTPOHHOIO
OamaHca ATHUX peaKIUh; PEaKIUid HOHHOTO OOMEHa MyTEM COCTaBJICHUS HX
IIOJHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUW; PEAKUMU TUAPOIU3a; PEaKLUN
KOMITJIEKCOOOpa3oBanusi (Ha TpUMEpPe TUIPOKCOKOMIUIEKCOB IIMHKA M
ATIOMUHUA);

c(hOpPMHUPOBAHHOCTh yMEHUSI OOBIACHITH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XMMHUYECKUX PEAKIMN C YUETOM UX IHEPrETUUECKUX XAPAKTEPUCTHUK, XapaKTEP
W3MEHEHUSI CKOPOCTH XMMHUYECKOMW PEAKIMUA B 3aBUCUMOCTH OT PA3JIUYHBIX
(dakTOpoB, a TaKXKe XapaKTep CMEIICHHS XUMHUYECKOTO PAaBHOBECHS IO
BIIMSIHUEM BHEIIHUX Bo3aericTBui (mpunuui Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTepHU30BaTh XHWMHUUYECKHE PEaKIIHH,
JIS)KAIIUE B OCHOBE MPOMBIIUICHHOTO IMOJYYEHUSI CEPHOM KHMCJIOThI, aMMHUAKA,
oOllue Hay4HbIC MPUHIIUIBI XUMHUYECKUX TPOU3BOJICTB; IEI€CO00Pa3HOCTh



NPUMEHEHUSI HEOPTAaHMYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOUYKH
3pEHUS COOTHOLIECHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAaHUN O METOJIaX HAYy4YHOIO
MO3HAHUA SIBIICHUW TPUPOIL — HAOIIOEHHE, WU3MEpPEHUE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbIi M MBICICHHBIN), HCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHUS TMPUMEHATh OJTH 3HAHUS TPU  OIKCICPUMEHTAIHLHOM
UCCJICIOBAHUM BEILIECTB U /I OOBSICHEHHS] XMMUYECKHUX SIBICHUN, UMEIOIIUX
MECTO B MPUPOJE, MPAKTUUECKOU JCSATEIBHOCTH YEJIOBEKA U B TOBCEIHEBHOM
KU3HH,

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBJISATH B3aMMOCBSI3b XUMUUYECKUX 3HAHUN
C TOHATHSIMU U TPEACTABJICHUSIMHU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
11t 00Jiee OCO3HAHHOTO MOHMMAaHUSI MaTEPUAIbHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHMSI MPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
NOHATUM  «MaccoBas JIOJs BEIIECTBA B  pacTBOpE» M «MOJISIpHAs
KOHIIEHTpAIMs»; Macchl BellecTBa WM O0ObEMa Tra3za IO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCEe MM OOBEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIINU
BEIIECTB; TEIUIOBOro 3¢ @deKkTa peakiuu; 3HAYCHHUS BOJOPOIHOTO IMOKa3aTels
PacTBOPOB KHUCJIOT U IIEJIOYEH C M3BECTHOM CTEMEHBIO TUCCOIMAIIUU; MAaCChI
(0OBEMa, KoMUYecTBa BEUIECTBA) MPOJIYKTA PEAKIUU, €CITU OJTHO U3 MCXOJHBIX
BEIIECTB JAaHO B BHJAEC pacTBOpa C OMNpPEACIEHHON MaccOBOM JloJei
PacTBOPEHHOTO BEIIECTBA WJIM JIaHO B U30BITKE (MMEET MPUMECH ); JOJIU BBIXOJIa
POJYKTa peakiuu; 00bEMHBIX OTHOIIICHUI Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENILHO IJIAHUPOBATh U MPOBOJIUTD
XUMUYECKUN  DKCIIEPUMEHT (TMpOBEJEHUE pEakiuid HOHHOro OOMeHa,
MOJATBEPXKIACHUE  KAUYeCTBEHHOIO  COCTaBa  HEOPraHWYECKUX  BEIECTB,
oTpeJelieHNe CPeibl PACTBOPOB BEIIECTB C MOMOIIBbIO0 MHAUKATOPOB, U3YUYCHHE
BJIUSIHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKIUH, pelicHue
AKCIIEPUMEHTANBHBIX 3a7a4 1o TeMaM «Mertamisl» U «Hemeramiwsy) ¢
coOmro/leHeM MpaBuil  Oe30macHOro  oOpamieHusi ¢ BEIeCTBAMH |
nabopaTopHbIM  00OpynoBaHuEM, (HOpPMYyIUpOBaTh II€JIb  HCCIEIOBAHUA,
IIPEICTABIIATh B PA3IMYHON (popMe pe3ySbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh
Y OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCT,  YMEHHI: COOMIOAaTh TMpaBWiIa  TOJb30BAHUSA
XUMUYECKON TIOCY/IO W J1abOpaTOpHBIM 00OpPYIOBAaHHEM, OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBITIOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OMBITOB, SKOJOTHUECKH IEJIeCO00pa3HOr0 MOBEACHUS B OBITY U
TPYJIOBOM JIEATELHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBbs, OKPYKAIOIIEH
IPUPOAHONU CpeIbl U JOCTIKEHHSI €€ YCTOMYMBOTO Pa3BUTHA, OCO3HABATH
OMAaCHOCTh TOKCHMYECKOTO JEHCTBUS Ha KUBBIE OPraHU3MblI OINPEIACIEHHBIX
HEOPraHWYECKUX BEIIECTB, MOHMMAas cMmbich noka3arens [IJIK;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH IEJICHANIPABICHHBIA IMMOUCK
XMMHYECKOH WH(OPMALMK B PasIMYHBIX HMCTOYHMKAX (HAay4Has M Y4eOHO-
Hay4Has JMTepaTypa, CPEeACTBa MaccoBOi HHpopMalmu, HTepHET U Apyrue),
KPUTHYECKH aHAIN3MPOBATH XMMUICCKYIO HH(OPMALHIO, IIepepadaTsiBath € 1
WCIIOJIb30BaTh B COOTBETCTBMM C IIOCTaBJIEHHOW ydeOHOW  3amayeil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3ieioB dyeKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbIE IIpakTuyeckue
n/m | W TeM NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYecKOH XUMHUH
[IpenmMet opranuyeckoit
11 xumud. Teopust cTpoeHUs g ' bubnmnoreka HOK
' OPraHUYECKUX COEIUHEHHI https://m.eds00.ru/d69df650
A. M. bytneposa
Htoro no pazneny 8
Pasznea 2. YrieBoaopoabl
[Ipenenbubie
2.1 JIEBOIOPOIBLI — AJIKAHBI 5 bubmorexa LOK
| YPIEBOAoPOA ’ https://m.eds00.ru/d69df650
[IUKIIOATKAHbI
Henpenenbabie
2.2 nerl)ao)1 OpOJIbI: AJTKEHBI 14 1 bubmmorexa [TOK
o | YTICROTOPOARE : https://m.eds00.ru/d69df650
QTKATUEHBI, aJTKUHBI
)3 Apomaruyeckue g bubmuoreka [JOK
’ YTIE€BOIOPOABI (ApEHBI) https://m.edsoo.ru/d69df650
[IpupoiHbIE HICTOUYHUKHT
2.4 IJ)lelljsollo OJI0B U UX 4 bubmorexa [TOK
’ yr AOpon https://m.edsoo.ru/d69df650
nepepaboTka
2.5 lManorennpou3BoiHbIE 4 1 bubnmnoreka [JOK
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https://m.edsoo.ru/d69df650

Uroro no pazgeny
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Pasnen 3. Kucsopoacoaep:xanue oprann4eckKu

€ COCIMHCHUA

bu6nmoreka [IOK
3.1 C )
HHPTRL FECHOT 1 https://m.eds00.ru/d69df650
KapOonunbHsbie
COCJIMHCHMS: aJIbJICTUIbI U
3.2 keToHbl. KapOoHOBBIC 21 bubmmorexa HOK
' - ap https://m.eds00.ru/d69df650
KUCJIOTHI. CIIOXKHBIC
a¢upsl. Kupbl
bubnnoreka IIOK
33
Y TICBOE! ? ! https://m.edso0.ru/d69df650
Hroro no pasneny 41
Pa3nen 4. A3oTcoaepikaiiye opraHudeckue coelMHeHUs1
41 AMUHBI. AMUHOKHCIIOTEL. 1 ! bu6nuoreka [IOK
' benkn https://m.eds00.ru/d69df650
Wroro no pazaeny 12
Paspen S. BeicokoMoJIeKy I pHBIE COCAUHEHUSA
5.1 BricokomonekynsipHbie 6 bubnuorexa [JOK
' COCIMHECHUS https://m.eds00.ru/d69df650
Wroro no pazueny 6
OBIIEE KOJIMYECTBO
102 4

YACOB I10 ITPOT'PAMME




11 KIIACC

HauMenoBanue

KoanuyecTBO 4acos

Ne JuaexkTpoHHble (LU(pPOBbHIE)
pa3iejioB M TeM KounTtpoJubHbie IIpakTuyeckue
n/n Bcero o0pa3oBaTesibHbIE pecypchbl
NPOrpaMMbl padoThI padoThI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue aToma.
Ilepuonuueckuit
3aKOH H
11 [Tepuoanueckas 9 bu6mmoreka [JOK
' cucreMa https://m.edsoo.ru/2dd57f24
XUMHYECKUX
anemeHToB J[. U.
MemneneeBa
Crtpoenue
12 BEIIIECTBA. (1 1 bu6mmoreka [IOK
' MHoroo06pasue https://m.edsoo.ru/2dd57f24
BEIIIECTB
13 XuMudeckue 19 1 3 bu6mmoreka [JOK
' peakunu https://m.edsoo.ru/2dd57f24
Wroro no pazneny 39
Pa3nes 2. Heoprannueckasi XuMust
bu6mmorekxa [IOK
2.1 H
eMeTalLIE 31 ! 3 https://m.edsoo.ru/2dd57£24
2.2 Mertamnisl 23 1 2 bu6mmoreka [JOK




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

Wroro no pazneny 54

Pa3zgen 3. XumMus u ;Ku3HbL
MeTtoabl mO3HAHUA

3.1 B XUMHUU. XUMUS U 9 buGnnorexa LIOK

) ' https://m.edsoo.ru/2dd57f24
JKU3Hb

Wroro no pazueny 9

OBIIEE KOJIMYECTBO

YACOB I10 102

[TPOPAMME




ITOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne

KoaudecTBO 4acoB

JIeKTPOHHBbIE U(PPOBBHIE

Tema ypoka KoHTpoJibHbIE IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
[Ipeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
1 MPEJICTABICHUE O 1 bubmorexa HOK
P https://m.eds00.ru/3686e6f5
MHOT000pa3uy OPraHuIEeCKUX
COCTUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
nepojia (0CHOBHOE U
2 Zf)36p>1<z[él(moe COCTOSIHHUS) 1 bubmmorera [JOK
Y ' https://m.edsoo.ru/Oce6fd4c
BaneHTHbIE BO3MOKHOCTH
aToMa yriepoja
Xumuyeckas CBsI3b B
OpPraHMYECKUX COSAUHECHUSIX.
3 NlljexaHI/ISMbI o0Opa3zoBaHUs 1 bubmorexa HOK
 ooP https://m.edsoo.ru/8d39f5¢8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa cBs3ei
4 CraproBast KOHTpOJIbHas paboTa 1 1
Teopus crpoenus
5 OpPraHUYeCKUX COeIUHEHNH A 1 bubmmorexa LOK
P ’ https://m.edso0o.ru/9e595¢b8
M. bytieposa
6 Buasl nzoMepun: CTpyKkTypHas, 1 bubnuotexa [JOK




MIPOCTPAHCTBEHHASI.
OnekTpoHHbIC 3P PEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCIMHEHU I

https://m.edsoo.ru/b0e61661

[IpencraBnenue o
KJIaCCU(PUKALINH U

bu6mmoreka [JOK

7 cUcTeMaTuyecKa
uereMati . https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

g Knaccudukanms peakiuii B bubnunoreka [JOK
OpraHN4eCKON XMMHUHU https://m.edsoo.ru/ba5706aa

9 CucremaTu3anus 1 00001IeHNE bubnuorexa [JOK
3HAaHUH 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKHUH P,
obmas popmyna,

10 HOMEHKJIATypa U U30Mepus, bu6nuorexa [IOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJT

1 DOu3ndecKnue U XUMUYCCKHUE bu6mmoreka [JOK
CBOICTBA aJIKaHOB https://m.edsoo.ru/3137711c
Haxosk/ieHne aakaHoB B

12 npupojie. CriocoObl OIyICHHS bubmmorexa [TOK

PHpOZE. ya https://m.eds00.ru/259b0asb
Y IPUMEHEHHUE aJIKaHOB
13 [uxnoankansl: oOmas bubmuotexa [JOK

¢bopmyna, HOMEHKIAaTypa 1

https://m.edsoo.ru/156730d2




HU30MEpUs, 0COOEHHOCTH
CTPOCHUA U XUMHUYCCKHX

CBOWCTB, CITIOCOOBI MTOTyYEHHS U

IIPUMEHEHHE

Pemienue pacuérHpIX 3a1a49 Ha
OIIpeIeIICHUE MOJICKYIISIPHON
(hOopMyIIbI OPraHUIECKOTO

14 BEIMISCTBA MO MAaCCOBBLIM JIOJISIM bubmorexa LOK
https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOISIINX
B ero coctas. CucrtemMaTH3alus
1 000011IeHHE 3HAHUH 110 TEME
AJIKEHBI: TOMOJIOTUYECKUH P,
obmrast popmya,

15 HOMEHKJIaTypa, IEKTPOHHOE U bubnuorexa [JOK
IIPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/273b0ale
Mosiekyl. CTpyKTypHas ¥ IIUC-

TpaHC-U30MEpHsl AJTKEHOB
dusznueckrue U XUMHUIECKHE
16 CBOICTBa allkeHOB. IIpaBuio bubnmorera [TOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBa

17 Crioco6bl TTOTy4eHUS U bubnuotexa [JOK
IIPUMEHEHNE AIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o

18 Teme "llorydeHune sTuiIeHa U bubmmorexa LIOK

yi . n https://m.edso0.ru/0941eed8
W3YyYEHHUE €r0 CBOMCTB
N bubnuotexa [JOK
19 Pemenue pacu€THpIx 3a1a4 Ha

https://m.edsoo.ru/e9ea9921




orpezieNieHue MOJIEKYIIpHOU
(hopMyIIbl OPraHuYecKoro
BELIECTBA

AJ'IKa,I[I/ICHBIZ COHpH}KéHHBIC,

M30JIMPOBAHHBIC,
20 KyMYJIHMpPOBaHHBIC bubmorexa [JOK
YMYHP ) https://m.eds00.ru/04298c0a
OcoOeHHOCTH HIIEKTPOHHOTO
CTpOEHUS
o1 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
CONPSHKEHHBIX IUEHOB https://m.edsoo.ru/e561253d
2 CriocoObl nostyueHus u bubnuorexka [JOK
NPUMEHEHUE AJIKAJIUCHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHUH P,
obmasg popMyia,
23 HOMGHK?;aE ya 3IIEKTPOHHOE U bubmorera [JOK
ypa, P https://m.edsoo.ru/68b6ccde
MIPOCTPAHCTBEHHOE CTPOCHUE
MoKy, (pU3MYecKre CBONCTBA
24 XUMHYECKUE CBOMCTBA AIKHHOB bubmotera [JOK
https://m.edsoo.ru/23493a93
)5 KauecTBeHHBIE peaky Ha bu6nuorexa [IOK
TPOMHYIO CBA3b https://m.edsoo.ru/7b1c48da
26 CrniocoOsl MoNTyueHus: u bubmuorexa [JOK
IIPUMEHEHHE AJIKNHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agad: pacu€rsl 1o
. bubmuotexa [JOK
27 YPaBHEHUIO XUMHUYECKON

peakuuu

https://m.edsoo.ru/5db8e526




Cucremaruzanys 1 00001eHe

28 .
3HaHUH MO TeMe
ApEHBI: TOMOJIOTUYECKUH PS/I,
obmas hopmyia,

29 HOMEHKJIaTypa. JJIEKTPOHHOE U bubnnoreka [JOK
MIPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/a92a7094
MoOJIeKyJ1 O€H30J1a M TOTyoJIa,
uX (hpu3nYecKue CBOMCTBa

30 XUMHYECKUE CBOMCTBA apEHOB: bubnunoreka [JOK
peaKkuuu 3aMeleHus https://m.edsoo.ru/a44alaed
XHUMUYECKUE CBOWCTBA APEHOB: Bu6 10K

noimoTexa

31 €aKIU OPUCOETUHEHUSA
p p ’ https://m.edsoo.ru/a44alaec4
OKHCJIEHHE TOMOJIOTOB O€H3071a

1 Oco6eHHOCTH XUMUYECKUX bubnuorexka [JOK
CBOWCTB CTUpOJIA https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 Ha

13 oTmpeelIeHUE MOJIEKYIITPHOM bubnuotexa [JOK
(bopMyIIbI OPraHuYeCcKOro https://m.edsoo.ru/53461a2c
BEILIECTBA

34 Crioco6bl TTOTy4eHUS U bubnuotexa [JOK
IIPUMEHEHUE apEHOB https://m.edsoo.ru/6£717d09
I'eneTnveckas CBSI3b MEKIY

35 pa3IUYHBIMU KJIacCaMu
YTJIEBOJIOPOJOB

36 Pacuétel 10 ypaBHEHUAM

XUMHYECKUX PEAKIIUH.




Cucremaruzanys 1 00001eHe
3HAHUH 110 TEME

37

[Tpuponusiii ra3. [lomyTHbie
He(TsAHbIE ra3bl

38

KameHHbIi1 yroips U IpOyKThI
ero nepepaboTKu

bubmuoreka [JOK
https://m.edsoo.ru/69b3398b

39

Hed1p 1 ciocoOsI e€
nepepabotku. [Ipumenenue
MIPOYKTOB MepepadoTKu HehTH

bubmuoreka [JOK
https://m.edsoo.ru/21f9de78

40

T'enetudeckas cBsI3b MCXKIAY
Pa3iIMUHbIMU KjIaCCaMU
YII€BOJOPOIOB

41

["anoreHonpou3BoIHBIC
YIJIEBOJIOPOIOB: AJIEKTPOHHOE
CTPOCHHE; PEAKIINU 3aMEIICHHS
rajoreHa

bubmuoreka [JOK
https://m.edsoo.ru/82b4d759

42

JleicTBHE 1Ieno4Yer Ha
rajoreHnpoOU3BOIHBIE.
BzanmoneiictBue
JINTaJ0reHAJIKAaHOB C MarHUEM U
IMHKOM

43

Cucrematusanusa 1 0000IIeHne
3HAHUM MO pa3aeiry
"Yraesogopobr"

bu6mmoreka [JOK
https://m.edsoo.ru/20e89f22

44

KonTponbHas pabota mo Teme
"YraeBogopobr"

bu6mmoreka [JOK
https://m.eds00.ru/95¢9e298




[penenbHbIe OAHOATOMHBIE
CIIUPTHI: TOMOJIOTHYCCKUM P,
obmrast popmyna, cTpoeHue

45 MOJIEKYJI, U30MEpUs bubmmorexa [TOK
Y pY, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
knaccupukanus, pusnyeckue
CBOICTBA
XHUMUYECKUE CBOKCTBA
46 MIpEeNEIbHBIX OJHOATOMHBIX bubmmorexa [IOK
P https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOpl mostyueHust u
47 MIPUMEHEHHUE OJTHOATOMHBIX bubmmorexa [IOK
P https://m.edso0.ru/484100000000000
CIIUPTOB
[IpocTeie 3¢upst:

43 HOMEHKJIaTypa U U30Mepus, bu6nuorexa [IOK
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XMMHYECKHUX CBOVMCTB
MHoOroaToMHbIE€ CITUPTHI:

49 STUJICHTIIUKOJb U TIUIEPUH, UX bubnmnoreka [JOK
¢bu3nyeckrue 1 XuMHYECKHe https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoOsl mostyueHus u

50 MIPUMEHEHHE MHOTOATOMHBIX bubmmorexa [JOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
51 @DeHOI: CTPOEHUE MOJIEKYJIBI, bubmuorexa [IOK

¢u3nueckue cBOicCTBa.

https://m.edsoo.ru/2ce726£8




Tokcuunocts penona

. bubmmoreka [JOK
52 XuMHYecKue CBOMCTBa (heHoIa
https://m.edsoo.ru/037ca5f9

53 CrniocoOsl motyueHus: u bubmmoreka [JOK
npuMeHeHnue penomna https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padota Ne 2.

54 Pemenue skcnepuMeHTaIbHBIX bubnuotexa [JOK
3aga4 no teme "CrnupThl U https://m.edsoo.ru/fd0ced09
heHomsr"

55 Cucremaru3anus u 0000IICHIE bu6mmoreka [IOK
3HAHUM MO TeMe https://m.edsoo.ru/1810cb9b
AJbJIETHU]IBI U KETOHBI:
3JIEKTPOHHOE CTPOCHUE

56 KapOOHUJILHOW TPYIIIHI; bubnuotexa [JOK
TOMOJIOTHUECKHUE PsbI, 001Iast https://m.edsoo.ru/b139beaa
dbopMmyna, nzomepus u
HOMEHKJIaTypa
AJbJIETU]IBI U KETOHBI:

57 (bu3nuecKkre CBOMCTBA; peakiuu bubnmorera [TOK

P https://m.edsoo.ru/c887425¢
MIPUCOETUHEHUS
Peakuuu okuciaeHus u
58 Ka4YeCTBEHHBIE PEAKIIUU bubnmorera [TOK
P https://m.edsoo.ru/a393baa9
aJbJETU0B U KETOHOB

59 Crioco0sI ToTydeHust bubmuorexa [JOK
anbACTUIOB U KETOHOB https://m.edsoo.ru/520d1c51

60 OIHOOCHOBHBIE TIPEIETHHBIE bu6mmorekxa [IOK




Kap6OHOBBIC KHCJIOTHI,
0COOEHHOCTH CTPOCHUA UX

https://m.edsoo.ru/fecOb113

MOJIEKYJI
N3omepust 1 HOMEHKIaTypa
61 KapOOHOBBIX KUCIIOT, UX bubnmorera [IOK
p o https://m.edso0o.ru/700cc87b
(bu3MvecKue CBOMCTBA
XHUMHYeCKHe CBOMCTBA
bu6mmorexa [{OK
62 MpeeabHbIX OJJTHOOCHOBHBIX
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
Oco0EeHHOCTH CBOWCTB
63 MYpPaBbUHOM KHCIIOTBHI. bubnuorexka [JOK
MHoroo06pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIOT
OCco0OEHHOCTH CBOWCTB:
HeMnpeIeIbHbIX U
apoMaTHYeCKUX KapOOHOBBIX,
64 IMKapOOHOBBIX bubmmorexa [IOK
p ’ https://m.edsoo.ru/83a08773
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenyu BhICIINX
KapOOHOBBIX KHUCJIOT
65 ITonsTHE O MPOU3BOAHBIX bu6nuorexa [IOK
KapOOHOBBIX KHUCJIOT https://m.edsoo0.ru/0d162d9d
CriocoObI ostyueHust u
66 MIPUMEHEHNE KapOOHOBBIX bubmmorexa [TOK
p p https://m.edsoo.ru/7¢065¢9d
KHCJIOT
67 CrnoxxHbie 3UpBHL: bubnmoreka [JOK




TOMOJIOTMYECKUH Psijl, o0IIast
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/adfffe6d

68

dusznuecKkue U XUMUYECKHE
cBOICTBa A(UPOB

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

69

Pemenne pacu€THbIX 3a1a4: 110
YPAaBHEHUIO XUMHYECKON
peaxkuuu, Ha ONpeeiIeHue
MOJIEKYJISIPHOM (hOpMyJIbI
OpPraHUYECKOT0 BEILECTBA

70

[IpakTuueckas padora Ne 3.
Pemenne skcriepuMeHTaNbHBIX
3a1a4 1o Teme "KapOoHOoBbIE
KucNoThl. CrnoxHbIe d3PUphI"

bu6mmoreka [IOK
https://m.edso0o0.ru/48667 1fb

71

XKupsl: ctpoenue, puznueckue
Y XUMHYECKHE CBOMCTBA
(ruaponus)

bu6mmorexa [IOK
https://m.edsoo.ru/al9c5b98

72

Oco6eHHOCTH CBOMCTB KHPOB,
COZIepIKaIX OCTATKU
HeTIpeIeNTbHBIX )KUPHBIX
KucnoT. JKupsl B mpupoe

bu6mmorexa [IOK
https://m.edsoo.ru/b0331922

73

Mpi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KUCJIOT, UX
Mmototee neiicrue. [lonstue o
CUHTETHUUYECKUX MOIOIIUX
cpenctBax (CMC)

bu6mmorekxa [JOK
https://m.edsoo.ru/3¢c566565




I'enetnueckas cBA3b
YriieBoaopoaoB U

bu6mmoreka [JOK

74
KHACJIOPOACOIepKAILUX https://m.eds00.ru/56790c96
OPraHNYECKHX BEILECTB

75 Pacué€tel no ypaBHEHUSIM
XUMHYECKUX PEaKIui

76 Cucremaru3anus u 0000IICHIE bu6mmoreka [IOK
3HAHUM MO TeMe https://m.edsoo.ru/f8eaf2eb
OO01as xapakTepucTHKa

77 YIII€BOAOB U KJIACCH(PHUKAIINS bubnuorexka [JOK
yIA€BOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MO CaXapHu/Ibl)

Monocaxapuabl: pu3nyecKue
78 CBOICTBA U HAXOXXJIEHUE B bubnmorexa LHOK
https://m.edsoo.ru/b4bdda2d
MpUpoae
[IpuMeHeHue rroKo3sl, e€
bu6mmorexa [IOK
79 3HAYEHHE B
https://m.edsoo.ru/5e61122d
KU3HEIEITeIIbHOCTH OpraHu3Ma
Hucaxapupl: caxapo3sa,

20 MaJIbTO3a U JaKTO3a. bu6mmorexa [IOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCaXapHIOB
[Tonucaxapuapl: cTpoeHue

81 MaKpOMOJIEKYJ, pU3NYECKue 1 bubnuorexa [JOK

XHUMHYSCKHE CBOMCTBA,
MIPUMEHEHHE

https://m.edsoo.ru/72a04508




ITonstue 00 HCKYCCTBCHHBIX

bu6mmoreka [JOK

82
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 337124 HA
23 ONpeesIeHUE JOJIM BbIX0/1a bubmuoreka [JOK
NPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
84 Cucremaru3anus u 0000IICHIE bu6mmoreka [IOK
3HaHUU 1O pa3zeny https://m.edsoo.ru/08d4364c
KonTponbhas padbota no teme
85 "Kucnoponcoaepxkariue bubmorexa HOK
p p " https://m.eds00.ru/42c6678e
OpraHUYECKUE COCAMHEHUS
AMUHBI: K1accuuKaIms,
CTPOCHHUE MOJIEKYJI, 001Iast
86 dhopmyna, uzomMepus bubmorexa HOK
pMyTa, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3NYECKUE
CBOMCTBA
87 XHUMUYECKUE CBOMCTBA bu6mmoreka [IOK
anu(paTHIECKUX aMHUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHME AHWINHA,
88 0COOEHHOCTH XMMHYECKUX bubmorera [JOK
N https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoOsl mostyueHus u
89 MIPUMEHEHHE aTHuPaTHUECKUX Bubmmorexa LIOK
P https://m.edsoo.ru/eal 38763
aMHHOB
90 AMMHOKHUCIIOTBI: HOMEHKJIATypa bubnmnoreka [JOK

1 uzomepus, puznyecKue

https://m.edsoo.ru/d1773e80




cBoiicTBa. OTHEILHbBIE
MIPEACTABUTENH 0.-aMUHOKHCIIOT

XUMHYECKHAE CBOMCTBA
aAMHMHOKUCJIOT, UX

91 OMOJIOTHYECKOE 3HAUCHHE bubmorexa [JOK
https://m.edsoo.ru/77df705a
aMUHOKHUCIOT. CUHTE3 U
TUAPOJIU3 TIENTUI0B
90 benku kak npupoHbIe bubnuorexa [JOK
MOJIMMEPBI; CTPYKTYPHI OEJIKOB https://m.edso0o.ru/429¢9899
. bu6mmoreka [IOK
93 XHWMHYECKUE CBOMCTBA OCIKOB 1
https://m.edso00.ru/6237306d
A3zoTcoaepkaliie
reTEePOIUKINYECKUE
94 coeauHenus. HykimenHoBbie bubmorera [IOK
& - YK https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouosoruueckas poib
[TpakTuueckas paborta Ne 4.
Pemenue skciepuMeHTAIbHBIX
95 3a7a4 1o TeMe bubmorera [JOK
" g https://m.edsoo.ru/8e3c02d1
A3zoTcoaepkaime
OpraHuvecKue coeauHeHus"
[TpakTuueckas padota Ne 5.
96 Pemenue skciepuMeHTATBHBIX bubnmnoreka [JOK
3aga4 no teme "PacniozHaBaHue https://m.edsoo.ru/bde3fdf6
OPraHNYeCKUX COCTUHEHHUI"
97 Kontponbnas paboTa mo teme bubnuotexa [JOK




"A3zoTcoaepxaiime
OpraHNYeCKHUe COeTUHEHUA"

https://m.edsoo.ru/ce561bc7

OCHOBHBIE TTOHSATHSA XUMHHU

BBICOKOMOJIEKYJISIPHBIX
98 COCMHEHHUI U METOJIbI UX 1 bubmorexa HOK
g g https://m.edsoo.ru/7aa63ebd
CHUHTE3a —IIOJIMMEPHU3aIus U
MOJIMKOHACHC AU

99 IInactmaccel. Y Tunuzanus u ! bu6mmoreka [IOK
nepepadoTKa MIacTuKa https://m.edsoo.ru/82242e0f
DnactoMepbl: HaTypaJibHbII

100 CHHTETHUYECKHE Ka u 1 bubmorexa HOK

YAYKH. https://m.edso0.ru/246103ec
Pe3una
Boisiokna: HarypanbHbIE,

101 HCKYCCTBCHHBIE, 1 bubnuorexka [JOK
cuHrernyeckue. I[onumepsr https://m.eds00.ru/5963a601
CIIEeIIMATIBbHOTO Ha3HAYCHUS
[IpakTnueckas padorta Ne 6.

102 Pemrenne skciepUMEHTAIBHBIX 1 bubnnorexa [JOK
3aga4 no teme "Pacno3HaBaHue https://m.edsoo.ru/3aebd77a
MJ1acTMacc ¥ BOJIOKOH"

OBHIEE KOJIMYECTBO YACOB I10 10

I[TPOTPAMME




11 KIIACC

KoaunuecTBO 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

Ne
wn Tema ypoxka B KonTposabHubie IIpakTn4yeckue o0pasoBaTe/bHbIE
cero
padoThI padoThI pecypchbl
| Atom. CocTaB aTOMHBIX SJIEP. ] bubmuoreka [JOK
XUMUYECKUH 37eMeHT. M30TonbI https://m.edsoo.ru/59c112ee
) CtpoeHue 3JIeKTPOHHBIX 000JI0UeK 1 bubnnoreka [JOK
aTOMOB, KBAHTOBBIC YHKCJIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanms XumMuaeckux 1 bu6mmoreka [IOK
AJIEMEHTOB (S-, p-, d-, f-3eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31€KTpoHOB 110 1 bubnuorexa [JOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5{750fe
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB
P Quryp bubmuoreka [JOK
5 3JIEMEHTOB B OCHOBHOM H 1
B https://m.edsoo.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 bubnunoreka [JOK
DNeKTPOOTPUIIATETEHOCTh https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucteMa XMUMHUYECKUX
bu6mmoreka [JOK
7 anemeHToB /1. V1. MeneneeBa, CBsI3b C 1
N g https://m.eds00.ru/16957¢01
COBPEMEHHOW TEOpHUEHN CTPOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
bu6mmoreka [JOK
8 XUMUYECKUX DJIEMEHTOB U 1

00pa3zyeMbIX UMH MPOCTHIX U

https://m.edsoo.ru/f8468927




CJIOKHBIX BCUICCTB I10 I'pyIiiaM 1
nepuoaam

Kpucrannoruaparst

9 CucremaTu3anus 1 00001IeHNE bubnmoreka [JOK
3HAaHUH 10 TEME https://m.edsoo.ru/8fad2942
Bunnl XumMu4eckou CBSI3H.
MexaHu3Mbl 00pa30BaHUS
10 KOBaJIEHTHOH CBA3U. Bomopognas buGnnorexa LIOK
' P https://m.edsoo.ru/5a8072af
CBA3b. MeXMOJIEKYIISIpHBIE
B3aUMOJICUCTBUS
BaneHTHOCTh M BaJICHTHBIE
1 BO3MOKHOCTH aTOMOB. CBsI3b bubnuotexa [JOK
3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
KX FTEOMETPUUYECKUM CTPOCHUEM
[IpencraBieHus 0 KOMIUIEKCHBIX
12 COCIMHEHUSIX: COCTaB U bubnmorera [TOK
) https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoneKkyasspHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHUs. TuIbl bubnnorexa [JOK
KPUCTAUIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
14 IIpencraBnenne 0 KOJLIOUIHBIX bubnmorera [TOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
WctruHHBIE pacTBOPHI: HACKIIIIEHHBIE 1
bu6mmorexa [JOK
15 HEHACHIIICHHBIE, PACTBOPUMOCTb.

https://m.edsoo.ru/e9ccdd8d




Crioco0b1 BBIPpAXKCHUA KOHIICHTpalIun

bu6mmoreka [JOK

16
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3agau ¢ ucnoyib30BaHUEM

17 MOHSATHH ""MaccoBasi 10J14 bubmuoreka [JOK
pacTBOpEHHOTO BeliecTBa’, https://m.edsoo.ru/785e0ab4
"MoJIIpHas KOHLIeHTpauus"

18 Knaccudukanus u HoMeHKIaTypa bu6mmoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus u 00001IeHIE bubnuotexa [JOK
3HaHUH 10 TEME https://m.edsoo.ru/8d2c6ba3a
KonTponbHas padoTa no temam
"Crpoenue atoma. [lepuoanueckuii

20 3akoH u [lepuoanueckas cucrema bubnuotexa [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/70a60aad
Menpneneesa", "CrpoeHue BenecTna.
Mmuoroo6pasue BemiecTs"
Knaccudukanms xumuaeckux
peaKkurii B HEOPTraHUYECKOU U

71 OpPraHUYECKON XUMHUU. 3aKOH bubnnorexa [JOK
COXpaHEHUsI MACCHI BEILIECTB; 3aKOH https://m.edsoo.ru/6335¢cdd2
COXpaHEHHUs U MPEBPAIICHUS YJHEPTUU
MPU XUMHYECKUX PEaAKIIHIX
TemnoBbie 3G HEKTH XUMUYECKUX

22 eakuii. TepMoXuUMHUYECKHE bubmmorera [TOK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS

23 Beluncnenus no ypaBHeHUIM bubnuorexa [IOK




XHUMHUYCCKUX peaKHI/Iﬁ u
TEPMOXUMHUYCCKUM YPAaBHCHHUAM

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

CKOpOCTh XMMHUYECKOU peakinu, e&

24 3aBUCUMOCTD OT Pa3InYHbIX
(dakTopoB. Karanus u karaan3aTopsl
)5 ['omoreHHbIe U reTeporeHHbIe
peakuu
[IpakTuueckas pad6ora Ne 1 o teme
26 "BnusiHue pa3nuyHbIX GaKTOpOB Ha bubmmorexa [OK
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUUYECKOW PEaKIIuu
7 O6parumbie 1 HEOOpATUMBIE PEAKITUH. bubnnoreka [JOK
XHWMHYECKOE PAaBHOBECHE https://m.edso0o.ru/30952{9b
[IpakTuueckas padora Ne 2 o Teme
)3 "Bnusinue pa3nudHbX (GaKTOpPOB HA bubnnoreka [JOK
MOJIOXKEHUE XUMUAYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHS"
DJIEKTPOJIUTHYECKAS] TUCCOIUAITHS.
29 CI/IJ'II:HI::IG 1 CJ1a0bIC DIICKTPOIHTHI bubmotera [JOK
p ) https://m.edsoo.ru/5f766bdf
CreneHb TUCCOMAITAN
HNonnoe npoussenenne Boasl. Cpena
30 BOJHBIX ECTBO oB. Bono O,Z[HBII;I bubmmorexa [IOK
p POB. p https://m.edsoo.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneit. Peakium,
31 I ofelca}omne B pacTBOpax bubmnorexa [IOK
P pactsop https://m.edso0.ru/09d5a9bd
3JEKTPOJIUTOB
32 [TpakTuueckas padora Ne 3 mo Teme bubnmoreka [JOK




"XuMHUYeCcKue peakiuu B pacTBOpax
3JIEKTPOJIUTOB"

https://m.edsoo.ru/2e3daeb0

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

33 eaknun. BakHelIe oKUCIUTEIN U bubmorexa LIOK
PEARIH. https://m.eds00.ru/56226060
BOCCTAHOBHUTEIN

34 Mertoa 31eKTPOHHOTO (3JIEKTOHHO- bubmuoreka [JOK
HOHHOTO) OayaHca https://m.edsoo.ru/fb691387

35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BCIICCTB https://m.edsoo.ru/93fb97d2

36 Pemenue 3aga4 pa3nuIHBIX TUIIOB bubmorera [JOK

A& https://m.cds0o.ru/5a859d16

37 Pemtenue 3agad pa3in4HbIX THIIOB bubmmorera [TOK

atp https://m.edsoo.ru/5afa265d
Cucremaruzanus u 00001eHue
38 3HAHUH 110 TeMe "XHUMHUECKHE bubnmorera [TOK
" https://m.edsoo.ru/c161eb85
peakuumn

39 KonTponbhas padbota no teme bubnnorexa [JOK
"Xumuueckue peakuuu" https://m.edsoo.ru/a8a0a930
TlonoxeHue HeMeTaIOB B
[Iepnonnueckoii cucreme

40 XUMHUYECKUX djieMeHToR /1. M. bu6mmorexa [IOK
MeHnzenaeeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Ouznyeckue
CBOMCTBA HEMETALIOB

A1 AnnoTponusi HeMeTaJlIoB (Ha bubnnoreka [JOK

puMepe KUciIopoa, cepsl, hocdopa

https://m.edsoo.ru/ef92c¢91c




U yIaeposa)

Bopopona: nonydyenue, pusndeckue u

bubmuoreka [JOK

42 .
XUMHYECKUE CBOMCTBA. [ 'uipuIbI https://m.edsoo.ru/0aa8f613
I"ajorensl: HaXOXKACHUE B IIPUPOJE,
43 CTIOCOOBI OTYYECHUS (pmnqu:cine u Bubmmorexa LIOK
i L https://m.edsoo.ru/4e223795
XHUMHYECKHE CBOICTBA
lManorenoBonopoasl. Baxxnenmue
44 KHCJIOPOACOIEPKAILNE COEANHEHUS bubmorexa LIOK
p P https:/m.edso0.ru/6b3255¢6
rajJloreHoB
JlabopaTopHbie ¥ TPOMBIIIICHHBIE
45 CTIIOCOOBI TIOTYYCHHS TaJIOTCHOB. bubnnoreka [JOK
[IpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COCIMHEHHNH
[IpaxTnueckas padora Ne 4. Pemenue
46 AKCIIEPUMEHTAIBHBIX 3271249 IT0 TEME bubmorexa LOK
" p " a https://m.edsoo.ru/8b26fecd
T"anorens!
Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHBIE CIIOCOObI
47 noJiydeHusi, Gu3nyeckue u Bubmmorexa LIOK
yi ’ . https://m.edsoo.ru/c8abc36a
XuMHYecKkue cBoiicTea. O30H.
[IpuMeHeHne Kucnopoia u 030Ha
but6mmoreka [JOK
48 OKcHabl ¥ TIEPOKCHIIBI
a p a https://m.edsoo.ru/5¢8816a0
49 Pemrenne 3a1a4 pa3IMyHBIX THIIOB bubmorexa HOK
A& https://m.eds00.ru/2b6d8bdb
50 Cepa: Hax0JIeHUE B PUPOJIE, bubnmoreka [JOK




CrocoObI MoJydeHus, Pu3ndecKue u
XHUMUYECKHE CBOWCTBA

https://m.edsoo.ru/46afacl6

51 CepoBoaopo, cyabduabl bubmorexa HOK
POBOAOPOA, €Y A https://m.edso00.ru/7¢875999
Kucnoponcoaepkamiue coeTMHEHUS
52 cepol gCO6GHHIZ)CTI/I CBOICTB CEpHOM bubmorexa HOK
P P https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[IpakTuueckas paborta Ne 5. Pemenue
bubmuorexa [JOK

53 AKCIICPUMEHTAIIbHBIX 337124 110 TEME

" . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTMHEeHHS
A30T: HAXOXKJICHHUE B IPUPOJIC,

54 CHocoObI MOTy4YeHUs, PU3NIECKUE U bub6nuoreka [IOK
XHUMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnoponcoaepxamme coeTuHEHUS

55 azoTa pOCO6eHIfOCTI/I CBOMCTB a30THOM bubmmorexa [TOK

) https://m.edsoo.ru/e2965afe
KHUCJIOTBI

56 IIpuMeHeHue a30Ta U €ro bubnnorexa [JOK
coeiMHeHU. A30THbIe y100peHus https://m.edso0.ru/129f5059
®dochop: HaxOXKIEHHUE B IPUPOJE,

57 CIoCOOBI MONyYeHus, Pu3nyecKue u bubnuoteka [JOK
XUMHUYECKHe cBoicTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
dochun
Oxcunsl docdopa,

docgop Bummorexa [OK
58 dhochopcoaepxkamue KucaoTel. Conu

bocdopHOIi KHCTOTHI

https://m.edsoo.ru/c7a2d429




[Ipumenenue dochopa u ero

bu6mmoreka [JOK

59
coenunennii. Dochopubie ynoopeHus https://m.edsoo.ru/a218070a
[IpakTrueckas padota Ne 6. Permenue

bubmuoreka [JOK
60 AKCIIEPUMEHTAJILHBIX 3a/a4 110 TeMe
https://m.edsoo.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
Yraepoa: HaXOXKJIEHHE B IPUPOJIE,

61 AIJIOTPOIIHBIE MOAU(UKAIINY; bubnuotexa [JOK
(hU3MYECKre U XMMUYCCKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9%e
MIPUMEHEHUE
Oxcun yraepoaa(Il), oxkcun

62 e oy;(l\rf)) (OJ'I)BHaSI KHCJIOTa U €& bubmorexa HOK
YIIEpOA 24 https://m.edsoo.ru/dba58adf
COIH

63 Peurenue 3aiau pa3inuyHbIX TUIIOB bubmmorexa [OK

adp https://m.edso0o.ru/6029b609
Kpemuuii: Haxox1eHue B mpupoe,
64 CI'E)OCO6BI MOJIy4EHUs (I)Hsnzefxﬂe u bubnrotexa LIOK
ya L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA

65 Oxcun kpemuausi(I1V), kpeMHueBas bubnuoteka [JOK
KHUCJIOTA, CUIIUKATHI https://m.edsoo.ru/3170e7bl
[IpumeHeHne KpeMHUs U €ro bub6nuorexa [IOK

66 coenunenuii. CTEKI0, ero mojaydeHue, https://m.edsoo.ru/393cdacQ
BHUJbI CTCKJIA https://m.edsoo.ru/5823cefb

67 Pemenne 3a1a4 pa3nudyHbIX TUIIOB bubmmorexa [TOK

AP https://m.edsoo.ru/b624£801

68 Cuctemaru3zanus u o0o0IeHne bubmoreka [IOK

3HaHui mo reMe "Hemeramier"

https://m.edsoo.ru/6e864db5




69 KontponbHas paboTa mo teme bubnuoreka [JOK
"Hemerayner" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN bubnmoreka [JOK
paboThI, KOPPEKITUS OMHNOOK https://m.edso0o.ru/2b7¢9510
ITonoxeHne MeTauioB B
Ilepnonnueckoii cucreme
bubmuoreka [JOK
71 XUMHUYECKUX IJIEMEHTOB.
https://m.eds00.ru/9839c16¢
Oco0OeHHOCTH CTPOESHUS SIEKTPOHHBIX
000JI04€K aTOMOB METaJJIOB
OO6mue guznueckre CBOMCTBA
72 MetaiuioB. [Ipumenenne metauios B bubmmorexa [OK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CmuiaBsl MetasuioB. Kopposust bubnuotexa [JOK
METAJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pa3iin4HbIX THIIOB bubmmorexa LHOK
P https://m.edsoo.ru/e3de37b6
DNEeKTPOXUMHUYECCKUN DS
75 HaIpsHKeHUH MeTatoB. OOrue bubnmorera [TOK
P ’ https://m.edsoo.ru/94eb377a
CHOCOOBI MOTYyYEHUS] METAIIIOB
OO6m1ast XxapakTepruCTUKa METAIIJIOB
[A-rpynmns! [Ieproandeckoit cUCTEMBI
76 XMMHYECKHUX d1eMeHTOB. Hatpuit u bubmuorexa [JOK
KaJuii: osrydeHue, Gu3snueckue u https://m.edsoo.ru/e12¢26b3
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCAMHEHUN
77 OO01mas xapakTepucTUKa METaIOB bubnmoreka [JOK




ITA-rpynnsi [Tepuoauueckoi
CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB.
Maruuii ¥ KaJIbLIUH: [TOJy4YEHHUE,
(u3nUecKre U XUMHUYIECKUE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB U UX

https://m.edsoo.ru/7¢3e49c0

COEAMHEHHI

73 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ bubmuorexka [JOK
YCTpaHEHU https://m.edsoo.ru/c74bfae9

79 AnroMuHUil: ony4denue, Gusnueckue bubnuoreka [IOK
Y XMMHYECKHUE CBONCTBA, MPUMEHECHHUE https://m.eds00.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

20 TUJIPOKCH]IA ATFOMUHHS, bu6mmoreka [IOK
TUAPOKCOKOMILIEKCHI AIIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemrenue 3aiay pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue

82 SKCIIEpUMEHTAJIBHBIX 3a71ad 10 TEME bubnmorera [TOK
" P " https://m.edsoo.ru/27a4af43

Mertasnibl TJIaBHBIX TOATPYIII

OO6m1ast XxapakTepruCTUKa METAIIJIOB

23 no6ouHbIX noarpynn (b-rpymnm) bubnnorexa [JOK
[Tepuonnueckoit CuCTEMBI https://m.edsoo.ru/610d7431
XUMHUYECKUX HJIEMEHTOB
DuU3NYECKNE U XUMUYECKUE CBOMCTBA

84 XpoMa U €ro COeINHEHNI, UX bubmmorexa LHOK

P ’ https://m.edso0o.ru/9911bef3

MIPUMEHEHHE

85 Baxnerime coeMHEHUs Maprasiia. bu6mmorexa [{OK




HepMaHraHaT Kajiausi, €ro
OKHCIIMTEILHBIC CBOMCTBA

https://m.eds00.ru/039d69c8

dusnueckre U XUMHUYECKHUE CBOMCTBA
J)KeJie3a M €ro COEINHEHUH.

bubmuoreka [JOK

86
[TonydyeHue 1 npuMeHEHHE CIIABOB https://m.edsoo.ru/1b7f8741
xKenesa
duznueckrue 1 XMUMUYECKHE CBOMCTBA
R . bubnuotexa [JOK
87 MeIU U €€ COEIUHEHUM, X
https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
OU3NYECKUE U XUMUYECKUE CBOMCTBA
28 IIMHKA ¥ €r0 COCAUHEHUH, NX bu6mmoreka [IOK
MpUMEHEHHUE. | HAPOKCOKOMILIEKCHI https://m.edsoo.ru/b1{2beal
LIMHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 AKCMEPUMEHTAIIbHBIX 3371a4 110 TEME bubmmorexa [TOK
P A https://m.edsoo.ru/a6e352ea
"Mertasiel TOOOYHBIX oArpymm"”
90 Pemenue 3aga4 pa3nuyHbBIX TUTIOB bubmorexa [TOK
adp https://m.edsoo.ru/a8b83d83
O06o00611eHre U cucTeMaTH3alus
91 HM3Y4YEHHOTO MaTepuaiia o Teme bubmmorexa [OK
" i " p https://m.edsoo.ru/e91fe975
Meraibl
90 KonrtponsHas pabora no Teme bubnnoreka [JOK
"Meramib" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bubnnoreka [JOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
94 Ponws xumum B oOecrieueHun bubnuorexa [JOK




YCTOfIQHBOFO Pa3BUTHA YCTIOBEUYCCTBA.
IlousTue o HAayY4YHBIX ME€TOAax
ncciacaoBaHus BEIICCTB

https://m.edsoo.ru/080fe 10

HaquLIe IIPUHIMIIBI OpraHnu3aluu

95 XHMMHYECKOTO MPOU3BOJICTBA. ] bubnuoreka [JOK
[TpombIIeHHBIE CIIOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BaKHEUIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE

96 OKPY’KaroIeil cpeibl U €To 1 bubmorera [JOK

Py B pea https://m.edsoo.ru/9f11bf51
IMOCIICACTBUS

97 XuUMUA U 3J0pOBBE YEJIOBEKA. 1 bu6mmoreka [IOK
JlekapcTBEHHEBIE CpEICTBA https://m.edsoo.ru/a6552721

08 Xumust nuiy. Pojib XxumMuu B 1 bu6mmorexa [IOK
o0ecIieueHny NUIIEBON 0€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u mapdromepHsie 1 bubnunoreka [JOK
cpeacTBa. beiToBas xuMus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaykHelmue

100 CTPOUTENLHBIE M KOHCT HOHHEIC 1 bubmotera [TOK

p PYyKIL https://m.edsoo.ru/61e69003
MaTepuabl
XUMHUS B CEJIBCKOM XO3SICTBE.
101 Opraanyeckrue ¥ MAHEPaIbHBIC 1 bubmotera [JOK
p p https://m.edsoo.ru/fd39587d
ynoOpeHus

102 CucreMaru3anus u 0000IIeHHE i bu6mmoreka [JOK

3HAHUH TI0 TeMe https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 knacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; mox penakiueii Jlyauna B.B., OG1iecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «31aTenbcTBo
«IIpocBenieHue»

« Xumus, 11 xknacc/ Epemun B.B., Ky3pmenko H.E., Jlpo3noB A.A., JIynun
B.B.; nox penakuueit Jlynuna B.B., O01iecTtBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO « [PODAY»; AxuinonepHoe o61iectBo «3naTenscTBoO

«HpOCBGIHeHI/IC»

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. Xumus. [Inanupyemslie pe3ynbTathl. Cucrema 3amganuii. 10-11 knaccer:
nocobue a1 yuurenei oomeooOpaszopat. yupexaeHuit / A. A. Kasepuna, P. I'.
Wsanoga, J1. FO. Hoo6potun; nox. pen. I'. C. Kopaneroii, O. b. JlorunoBoii. —
M.: IIpocBemienne. — 2013. — 128 c.

2. Xumus. Temarnueckuit koHTpoib. 10-11 kiacesi / A. A. KaBepuna, I'. H.
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Buneoypox (MHTEPYPOK): https://interneturok.ru
[IpesenTanus (Madoypok) https://infourok.ru
bubnuoteka [{OK https://m.edsoo.ru

[Ipe3zenTanus (3uanno) https://znanio.ru

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



VYpoxk : https://urok.1sept.ru
VYpoxk, npezenranuu:https://multiurok.ru
Ypox(@OKCDOP):https://foxford.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 206207823956372999289752484386853790447614924967
Bnageney KocTapesa EkaTepuHa HukonaesHa

OeicTevTened C 25.04.2025 no 25.04.2026



http://www.tcpdf.org

		2025-04-25T13:44:44+0500




