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[TOACHUTEJIbBHAS 3AIIMCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeIHETo oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0Opa3oBarenbHOI IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkeHu «CrTparerun pa3BUTHS BocOouTaHud B Poccuiickoil
@epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro oOpazoBanusi ywamuxcs 10-11 kmaccos.
W3ydyeHue nmnpeamera, peamu3yeMoe B YCIOBUAX AU(GEepeHLUPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh 00IEe00pa30BaATENbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIIKOJBI, HEOOXOAMMYIO I
aJanTalyy UX K OBICTPO MEHSIOIIHUMCS YCIOBHIM KU3HU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B nporpamme 1o XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBUM C  OCHOBOIOJIArarolMMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUIETETECTBOMTOMYSIBIISIOTCSACIICTYOIIUEBBITOIHIEMBICITPOrPAMMONTIOXUMHUU (D
YHKIIAH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peau3alusl KOTOpoWh oOecreynuBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHuU, oOuIel crpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00YJArONTUXCsl CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-TIIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpeJesieHre: MPUHILIMIIOB CTPYKTYPUPOBAHUS U TOCIIEIOBATEIbHOCTH
U3y4eHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHUM OOydarolmuxcs B
paMKax HTOroBOM arrectanud B (OpME €IAMHOrO0 TOCYJIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[TporpamMma asist yrinyOGn€HHOTO U3yUeHUs! XUMUU:



e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBacT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JA€T NPHUMEPHOE pacHpeleieHUe YYeOHOro BPEMEHHU, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO LEJIeH U 3a]1ay U3yYEHHsI NIpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), @ TaKXe C y4ETOM OCHOBHBIX BHUOB
yueOHO-IT0O3HABATENbHBIX ACMCTBUIA  0Oydaromerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUU TPETyCMOTpeHa
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpasoBaHus. 3a TpeleilaMH YCTaHOBJIEHHOW MPOrpaMMOM MO  XUMHUHU
o0s3aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiist 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOIO U3Y4YEHHUS HalpaBlIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUsS CHELHAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO MpodecCHOHANIBHOIO
oOpa3zoBanus. B 3Toll CBs3M H3yueHHE TMpeaMeTa «XHUMHsD OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B opraHuzaiusix npodeccuoHaibHOro oopazoBanus. Hapsiay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAaHEro oOIIero o0pa3oBaHUS
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4y



BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTHs O0ydaroluxcs, Ha (OPMHUPOBAHUE y HHUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABJIAIOTCSL YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEUN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOPTaHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHWI MOJy4YaeT ONpeNeEHHOE TEOPETHUYECKOE JIOMOJHEHHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOXKHOCTh 3HAYMUTEIILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COECJWHEHUU HAa OCHOBE PACIIMPEHHUs U yriayOJeHus
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKILHii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOU KUHETHKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHMYECKHX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUTIOB ~ peakuuid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBiIeHUH 00
AIEKTPOXUMHUYECKUX MpoIleccax M AIEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIIMHEHUN ynemnsieTcs 0co00e BHUMaHUE BOMIpocaM 00 AIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEaKIIUil.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [ONOJHEHUH K oOImei cucteme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro npodusis 60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no odmed xumuu. [Ipu
U3YYEHUU TMpeAMeTa B JAHHOM CJy4yae akIeHT OyJeT clelaH Ha OOIIHOCTb
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPUN B XMMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (M3MKE), 3aKOHBI COXpPaHEHUS



Macchl M OSHEPrHH, 3aKOHBl TEPMOJIMHAMMKH, JJIEKTPOJIM3a, MPEICTaBICHUS O
CTPOCHUU BEILIECTB U APYTOE.

B To e BpeMs B coIepKaHHHM IpeaMeTa JUIs KJIACCOB XHMHKO-
ouonornueckoro npoduiast OONbUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumua. B 3TOM ciydae mpenoctaBisieTcs  BO3MOXKHOCTH s Oojee
OOCTOSITEIFHOTO ~ PAaCCMOTPEHHUSI XUMHYECKOW  OpraHu3aliu KJIETKH  Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOJST, K TpUMEpy, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbl, HYKJICHHOBBIC
KUCTOTHI U apyrue. [Ipu sToMm 3HaHMS O cOcTaBe UM CBOMCTBAaX MpeICTaBUTENCH
OCHOBHBIX KJIACCOB OPTraHWYECKUX BEIUIECTB CIYyXaT OCHOBOW HJsi HM3y4YeHUs
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B nmane popmupoBaHus OCHOB HAYYHOI'O MUPOBO33PEHUS, OCBOCHUS
OOIIEeHay4YHbIX METO/IOB MIO3HAHUS U OTIbITA MPAKTUYECKOTO IPUMEHEHHSI HaAyUHbIX
3HaHUU U3yYeHUe IpeaMeTa « XuMUs» Ha yriIyOJI€HHOM YPOBHE OCHOBAHO Ha
MEXMPEAMETHBIX CBS35X C yUeOHBIMU PEIMETaMH, BXOIAIUMH B COCTaB
peaMETHbIX o0nacteil « EcTecCTBeHHO-Hay4YHbIE IPEeAMEThI», «MaremaTika u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

Ha 6a3e uenrtpa «Touka poctay odecriedrBaeTCs peanusalusi 00pa3oBaTeIbHbIX
IIPOrpaMM €CTECTBEHHOHAYYHOU M TEXHOJOTUYECKOW HAITPABICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMU 3aKOHOAATEILCTBA B chepe
oOpa3oBaHus U ¢ y4€ToM pexkomeHaanunii denepaibHOro oneparopa yueoOHoro
npeamMeta « XuMmus». O6pazoBarenbHas MporpaMmma Mmo3BOJIsIeT UHTETPUPOBATh
peam3yeMbIe 3/1eCh TIOXObI, CTPYKTYPY U COJIep:KaHNe TIPU OpTaHU3aIIH
oOyuenust xumun B 10—11 kitaccax, BBICTpPOEHHOM Ha 0aze J1000r0 U3 JOCTYITHBIX
yaeOHo-MeTonuueckux komriekcoB (YMK). Mcnonb3oBanue o0opyoBaHus
neHTpa «Touka pocTa» MO3BOJSET CO3/1aTh YCIOBHUS:

e JUUIS PACIIUPEHUS COJICPKAHUS IITIKOJIBHOTO XUMHUYECKOTO 00pa30BaHMS;

e JIJIS TIOBBINICHUS MTO3HABATCIIBHON aKTUBHOCTH O0YYaIOMIUXCS B
€CTEeCTBEHHOHAYYHOU 00J1aCTH;

e JUUIS Pa3BUTHS JTUIHOCTH PeOCHKA B TIpoIiecce 00yICHUST XHMHH, €TO
CTIIOCOOHOCTEH, (DOPMUPOBAHHUSI U yIOBICTBOPCHHSI COITHATEHO 3HAYMMBIX
WHTEPECOB U MOTPEOHOCTEN;

*J1J1s1 paOOTHI ¢ OMAPEHHBIMU IIIKOJIBHUKAMH, OpPTaHU3aIMHA UX Pa3BUTHS B
Pa3IMYHBIX 00JIaCTIX 00pa30BaTEIbHON, TBOPUECKON EATCIBHOCTH.



[Tpumensist undpoBbie Ta0OpaTOPUHU HA YPOKAX XUMHUH, YUAIIUECS CMOTYT
BBINIOJIHUTh MHOKECTBO JIA0OPATOPHBIX pabOT U HKCIEPUMEHTOB 110 IPOrpaMMe
OCHOBHOM IIIKOJIBI.

[Ipn wm3ydennn ydeOHOTOo mpeaMera «XUMHUS» Ha YIIyOJIEHHOM YPOBHE
Takke, KaKk Ha YpOBHE OCHOBHOTO M CpeAHero oOmiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7a4eil MEPBOCTEIIEHHON 3HAYUMOCTH SBJSETCS (POPMUPOBAHHE OCHOB
HAayKM XUMHHU Kak OOJIaCTM COBPEMEHHOTO €eCTECTBO3HAHMS, IPAKTUYCCKON
JESTEIbHOCTH YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJbTYpHhl. Pemenne
TON 3aJaud Ha YIrJIyOJIEHHOM YPOBHE H3YUYCHHS TMpeaMeTa Mpeanojaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHHE MPEJICTABICHUN: O MaTepuaJbHOM CIUMHCTBE MHUpa,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUM MPUPOIbI, O MECTE XUMHUU B
CUCTEME €eCTECTBEHHBIX HayK W €& BeAylled poid B oOecrneueHUuu
YCTOMYMBOIO  pa3BUTUs  4YEJOBEYECTBA: B  pelIeHUH  mpobiieM
AKOJIOTHYECKOMN, SHEPIeTUYCCKON M IMHIINECBON 0€30MMacHOCTH, B Pa3BUTUU
MEIULNHBI, CO3/IAHUHA HOBBIX MaT€pHUaIOB, HOBbIX HCTOUHUKOB YHEPTHH, B
00eCTICUeHUN PAIIMOHAIBHOTO MPHUPOONOIb30BaHMs, B (POpMHpPOBAHUU
MHUPOBO33pEHUS U OOIIEH KyJIbTYypbl YE€JIOBEKa, a TAKXKE AKOJOTHUECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MIPUPOJTHOM Cpelie;

e OCBOCHHME CHCTEMbl 3HAHHUM, JIEKAIIMX B OCHOBE XHMHUYECKOMN
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa: (yHIaMEHTATBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEACTABICHUN O
CTPOEHHM BEIIECTBA HA pPa3HbIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAWHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XHUMHYECKUX PEaKIui, O
XUMHYECKOM PaBHOBECHH, PACTBOpaX M JUCIIEPCHBIX CUCTEMax, 00 00mmx
HAYYHBIX MPUHIMIIAX XUMUYECKOTO MTPOU3BOJICTBA;

e (opmupoBaHue y oOydJarommxcs OCO3HAHHOTO MOHUMAHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYCCKMX 3HAHMN [JI1 OOBSICHCHUS
KIFOYEBBIX HMJIEH M MpoOJIeM COBPEMECHHOM XHWMHH, JJII OOBSCHCHHS U
MIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAaMOTHOTO pelieHus npo0sieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJIOTUUYECKON 0€30aCHOCTHU IMOCIIEICTBUIA
OBITOBOM W TPOM3BOJCTBEHHON JIEATCIBHOCTH 4YeJIOBEKa, CBS3aHHOH C
XUMHYECKUM  IPOU3BOJICTBOM, HCIIOJb30BAaHUEM U  IepepabOTKOM
BEIIECTB;

e yIuyOJeHHWE TPEACTaBICHUA O  HAyYHBIX  MeEToJaxX  IO3HAaHWS,
HEOOXOMMMBIX JUIsi TPUOOPETEHUST YMEHU OPHUEHTHUPOBATHCS B MHUPE



BEIIECTB M OOBSICHEHUS XUMHUYECKUX SIBJICHHUM, HMEIOIIUX MECTO B
NpUPOJE, B MPAKTUUECKOU IEATETLHOCTH U MOBCETHEBHON KU3HU.
B nmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIHUNA TETOCTHON CHCTEMBI CPETHEro oOIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMeTa «XuUMUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKUE LIETU U 3a]]a4H, KaK:

e BOCINHUTAaHHE YOEXKIEHHOCTH B I[IO3HABAEMOCTH SIBJICHUN MPUPOJBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0O0JIACTHU TEOPETHUYECKUX U
MPUKJIATHBIX HCCIICNOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIIHUTAaHWUIO  HAa  OCHOBE  YCBOCHUS
00LIEYeIOBEYECKUX [IEHHOCTEM;

e Ppa3BUTHE MO3HABATEIILHBIX HHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIIOBUIO YCTIEHIHON MpodeccuoHaIbHOM U 0011IeCTBEHHOU IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

e (opmMupoBaHME YMEHMII W HABBIKOB Pa3yMHOr0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPBI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AE€ATEIHLHOCTH.

OO6miee 4nciIo 4acoB, MPEAYCMOTPEHHBIX U U3YYEHUs XUMHUM Ha YIITyOJIE€HHOM
YpOBHE cpeaHero oobiero oOpazoBaHusi, coctaBiser 204 yacoB: B 10 kmacce —
102 ygaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B Heeno).

Onucanue MaTepuaibHO-TEXHUYECKOM 0a3bl 1eHTpa « Touka pocTay,
HCIOJIb3yeMOro JJIsl peaau3anuy 00pa3oBaTeibHbIX IPOrPaMM B PaAMKax
npenojgaBaHusi XUMHU

Hudgposaa (komnvromepnasn) navopamopusn (LIJI), nporpaMmMHO-armapaTHbIN
KOMIUIEKC, TaTYNKOBasi CUCTEMa — KOMILJIEKT y4eOHOro o00opy10BaHus,
BKJTFOYAIOITNI U3MEPUTENBHBIN OJIOK, UHTEp(dElic KOTOPOTO MO3BOJISET
o0ecIeunBaTh CBSI3b C MIEPCOHATILHBIM KOMITBIOTEPOM, U HAOOP TaTYNKOB,
PETUCTPUPYIONINX 3HAUCHUS PA3TINYHBIX (PU3UUYECKUX BEJIMUHH.

Hamuuk memnepamypuot niamuHogwvlit — TPOCTON U HANEKHBIA TATYUK,
MPEIHA3HAYCH JJIsl U3MEPEHHS TEMIIEPATYPhI B BOJHBIX PACTBOPAX U B Ta30BBIX
cpenax. Umeet paznuunblil nuanazon udmepenuid ot —40 qo +180 C.
TexHn4eckue XapakKTEPUCTUKU JaTUNKA YKa3aHbl B HHCTPYKIIUU 1O



SKCIUTyaTaluu. /JJamuux memnepamypsl mepmonapuulil peIHa3HAuYCH IS
u3Mmepenus temmnepatryp 10 900 °C. Ucnoab3yeTcst mpy BHIMOJIHEHUH padoT,
CBSI3aHHBIX C U3MEPEHUEM TEMIIepaTyp IJIaMEHU, TIABJICHUS U Pa3I0KEHHUS
BEIIECTB.

Jlamuuk onmuueckoit nnomnocmu (Koaopumemp) — ipeiHa3HAUYCH IS
HU3MEPEHUS ONTUYECKOM IMIOTHOCTH OKpaIIEHHBIX pacTBOpOB. Mcnonb3yeTcs mpu
n3ydeHu” TeM «PactBopel», «CKOPOCTh XUMHUYECKUX PEAKIUi), ONpeeIeHUN
KOHIICHTpAIIUX OKpaIlIEeHHBIX HOHOB.

Jamuux pH nipenHa3zHaueH JJIs U3MEPEHUs BOJIOpoIHOTO nokazaress (pH)
BOJIHBIX PACTBOPOB B PA3JIMYHBIX UCCIETOBAHUIX OOBEKTOB OKPYXKAIOIICH CPE/Ibl.

Jlamuuk 31eKmponpoeooHocmu NPEJHAZHAYECH JUIsI U3MEPEHUS YIEIbHOM
AIIEKTPOIPOBOITHOCTH JKHJIKOCTEM, B TOM YHCJIE U BOJHBIX PACTBOPOB BEIIECTB.
[IpumensieTcs pu U3y4eHUH TEOPUH SJIEKTPOIUTHYECKON JUCCOLMALINH,
XapaKTEPUCTUK BOAHBIX PACTBOPOB

Mukpockon yughpoeoi ipeiHa3HAYCH JI51 U3Y4YeHUsT (HOPMBI KPUCTAUIOB U
HaOJIOICHUS 32 POCTOM KPUCTAIIOB.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEKTPOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaseHTHbIE BO3MOXKHOCTM aroMa yriaepoja. XHMHUYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHAas U TpolHas cBsi3b. CrocoObl pa3peiBa CBA3EH B MOJEKYyJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl wn30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKkTpoHHbIE 3PPEKTHI B MOJIEKYJIaX OPTraHMYECKUX COCAMHEHUMN (MHIYKTUBHBINA
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEJbHBIX IIPEICTABUTENIEH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OMBITHI II0 MPEBPALIEHUIO OPraHWYECKHUX BEIIECTB IPU HArpPEBAHHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuil psaj ankaHoB, oOmas ¢popmysia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
AJIKAHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIPUPOBAHUS, NUKIN3ALMY, INPOJIN3a, KPEKUHTa, ropenus. [Ipencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XHMMHMYECKHUX CBOHCTB MalbIX (LMKIONpPONAaH, LMKIOOyTaH) WU
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuan3anusi aTOMHBIX OopOuTanei yriepoja, 6- W m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3H, NOJMMepu3anuu U okucieHus. [IpaBnimo MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
compspkEéHHBIX  aueHoB, 1,2- w  1,4-npucoegmnenue. Ilommmepuzamms
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
u30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKMHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoga. @uU3nyeckue CBOMCTBA AJIKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKLIUU 3aMEIEHUS B OEH30JIbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KamMeHHbIH yroab u mpoAyKThl ero nepepadorku. CrnocoObl nepepaboTku HedTu:



NEPETrOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHUM), PU(POPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXIY PA3IIMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJOrCHIPOU3BOIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyu. B3anMoAeicTBUE NHUralOreHalKaHOB C MarHUEM M LIMHKOM.
[lonsatne 0 METaJUI0OPraHUYECKUX COCIUHCHUSAX. Hcnonp3oBanne
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
u3ydeHue (PU3MUECKUX CBOMCTB YII€BOJOPOAOB (PACTBOPUMOCTH), Kau€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapy)KEeHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYEHHE JSTHIICHA H
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIACTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOA0OB U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[IpenenbHble OAHOATOMHBIE CcnUPTBHL.. CTpoeHHME MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHAMHMYECKME CBOMCTBA: pEaKLUU 3aMEIIEHHUs, JETUApAaTalllid, OKHCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTypa U n3oMepus. OcoOeHHOCTH (HU3HUYECKUX H
XUMHYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
U HEOPraHWYECKHMMM KHCJIOTaMH, KayeCTBEHHAs peakUus Ha MHOTOaTOMHbIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMM HYKICO(PUILHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUAPOKCOTPYIIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OCOOEHHOCTH XMUMHUYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETHIBI M KETOHBL. DIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBI. ['OMOJIOTHYEeCKUE PSABl albJETHIOB U KETOHOB, OOIIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHBIE PEAKIIMN HA albIETUIbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpojHBIE CBA3M MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCTOThl. CIIOCOOBI TOTYYEHHUS M IPUMEHEHUE KaPOOHOBBIX KHUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U AJIbIAETUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B ipupone u npuMenenue. [lomvucaxapuasl: kpaxman,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJToo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAS PEaKIUid C MOAOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3bI: THUIIPOJIU3, TOTydYeHHe 3(UpPOB 1eUTt003bl. [loHsTue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHUPTa B ajlbJETH] Ha PAaCKAJIEHHONW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaepxaliyue OpraHu4yecKue CoeAUHEHMS.

AMUHBI — OpraHUYecKue NMpou3BOJHbIE amMmmuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
CBOMcTBa. XMMHUECKOE CBOWCTBA alU(PATUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE INEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHOE BIMSHUE TPy aTOMOB B MOJIEKyJie aHUIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWiIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUs! U TpUMEHEHHE anu@aTHUecKux amMuHOB. llomyueHue aHuIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYecKue CBOMCTBA aMUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npuponHbie nonumepbl. IlepBuyHas, BTOpUYHAs W TpeTUUYHAs
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHHe O€NnKOB B BOJE, JEHATypalus OEJIKOB MPU HArpeBaHHUM, LIBETHBIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPU3ALUHU, CPEIHSST MOJIEKYJIsipHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJIMBUHWIXJIOPU, MOJUCTHPOJ, MOJIUMETHWIMETAKPWIAT, MOJHUKapOOHATHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HCKyCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJICHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/ HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCcKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOWCTB WJIIM CIHOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYUHBIN (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJICJIMPOBAHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kjerka, opraHu3M, JKOcHUCTeMa, Owuocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHONOTHA: TNHINEBBIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOT'O TUTAHUS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW snemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O00JOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHUTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepuonnueckoil cucTemsl
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM ¢ M[epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJUHA CBSI3U. [10NsIpHOCTD, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAs KOHIEHTpaus. HacelimeHnnsle u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XuMHUUECKUX peakiuii B HEOPTraHUYECKOW M OpraHUYeCKOn
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMoreHHbI€ U reTeporeHHsle peakuuu. Katanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUEHTPALMU BELIECTB, YYAaCTBYIOLIUX B
peakumu. [Ipunun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEHIECTB W HMX NPEBpALICHUN:
pa3oKEeHUE TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW PEAKIUU M TMOJOKEHUE XUMHYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MPUMEPE KHUCIOPOAA, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHUYECKUE CBOMCTBA. [ 'asioreHoBOAOpObl. BaxkHelIe KUCI0pOICOaAepKaILINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
kucinopoaa. @U3NYECKUEe U XMMHUYECKUE CBOICTBA M MPUMEHEHUE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTHI U HX cojid. OCOOEHHOCTH CBOMCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHL. [IprMmenenune a3ora
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoxAeHHWE B NpUpoAE. AJUIOTPONHBIE  MOAU(DUKAIMH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTHUBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coennHeHur. CTeKI0, €ero NoJIy4YeHne, BUIbl CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CmuiaBel METAIIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl
NOJIyYEHUS METaJIOB: TUIPOMETAILTYPIus, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE IPOCTHIX BEIIECTB U UX COCINHEHU.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB M HMX COEIMHEHUHU.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel m auxpomaThl, HX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimue coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nvecKue U XUMUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CIIABOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHe cephl, docdopa, xkene3a, MarHus B
KUCJIOpOJE, M3Yy4YeHUE KOJUICKIMU «MeTaibl W CIUIaBbD», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
nie04Yeld, Ka4eCTBEHHbIE PEAKIIMM Ha HEOPTAaHMYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeEToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3allid XUMHUYECKOTO MPOou3BOACTBA. [IpombliieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIJIaBOB. XHMHUYECKOE 3arps3HEHHUE OKPYKAIoUIEeH Cpelbl U €ro MOCJIEICTBUS.
Ponps xumMuu B 00ecrieueHr YJHEPreTUUEeCKON OE30MacHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CENIBCKOM X03siicTBe. OpraHn4yecKrue U MUHEpaIbHbIE yI00OPEHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B PEAKLUUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MaccoBOM [JI0JIEW PpPAaCTBOPEHHOTO BEIIECTBA, MAacCOBOM [JOJM W MOJSPHOU
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEeH
HEOpPraHUYeCKOW XUMHUM B 11 Kiacce OCyIEeCTBIAETCA YEPE3 UCIOIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011e ecTeCTBEHHO-HAYYHBIE MMOHSATHUSA: SBJICHUE, HAYYHBIN (DaKT, rUmoresa,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIEeCTBA, HACAJbHBIA ra3,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBOIbI, HYKIICMHOBBIC KUCIOThI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHonorusa: XMMHUYECKasi MPOMBIIIEHHOCTh, METAJIyprus, CTPOUTENIbHbIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIIICHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0miero oOpa3oBaHMsI BBIIEICHBI CJICAYIONIME COCTABISIONINE: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIME B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIWYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpPMUPOBAHHOCTh ONBITA TO3HABATENFHOM W TPAKTHUYECKON AESITeThHOCTU
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpoIEcce peannu3aluu o0pa3oBaTelbHON AESTEIbHOCTH, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIbHOCTH IMpPH CO3AAHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAaMEPCHHS, JIOTHKY H
apTyMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YICOHOU JIEATCILHOCTH,

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHMBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJICHHWE M IOCTYNKHA CBOMX TOBAPHUIIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUI
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU IEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBHUAYAJIbHOTO M  KOJUJIEKTHBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHUS TOCEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIEeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM UM JAPYruxX BHOAX
NEATEIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHOro poja, B TOM
YHClie HA OCHOBE MPUMEHEHHMS ITPEIMETHBIX 3HaHUHN 110 XUMUH;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHIYaJIbHON TpaeKTOpUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

NOHUMAaHUsl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COLUAIBHON CPEMbL;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHON Cpene, YMEHHs TPOTHO3UPOBATh HEOJATONMPHUATHBIE JKOJOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLUAIBHOMN
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeuUKA XUMHUU KakK HayKd, OCO3HaHUA €€ poju B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOW 3HAYUMOCTHM XMMHHM JJII  COBPEMEHHOU
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEHIEHWU TJI0OATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MaCHOCTH, B Pa3BUTHUH MEIUIIUHBI, 00CCIIEUYEeHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHaliM3a U OOBSICHEHUS SIBIICHUM OKPY’KaIOIIEro MUpa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XUMHUYECKUE 3HAHUSA IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

UMHTEpeca K 0COOCHHOCTSAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaaIbHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaUMMble IS (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaOIINe
IIEJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHeNU(PHUKYy METOIOB IO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, NCCIIeI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJIbHbIe Y4eOHbIEC NEeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE e CTBUS

1) 0a30Bble JJOrHYecKmre JeCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIASIbHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KiIacCUPUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakiMy — TMPU PElIEHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEHIECTB MU XUMHUYECKHX
peakuuit;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAaHUSA M IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAWMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOpMaIMeil: NPUMEHSATh MEXIpeAMEeTHbIEe (pu3nueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOA€ Auajiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIIIOJIHEHUH YYEOHBIX U HUCCIEAOBATENIbCKUX 3aJad, BbhIOMpaTh HaumOoliee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBJIITh CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMHUU HA YTiyOIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI AEMCTBUM
10 OCBOEHHIO, MHTEPHPETAMi U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
M0 TOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NIMYHBIX YUEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IIpOTpaMMe II0 XUMHUHM NPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl MO TOJAaM
WU3YUYCHUS.

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHMS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

c(OpPMHPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4YeCKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B OOECIEYEHUU YCTOWYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



MUIIEBO 0€30MacHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B oOecrieueHUn palMOHAIBHOTO
IPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI W OOILIEH KYJIbTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOU CPEJIE;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DIEKTPOHHAsS
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHAS aToMma, THOpUAM3alds AaTOMHBIX OpOWTajei, HWOH, MOJIEKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsI CTPYKTypHass M NPOCTPAHCTBEHHAs (reoMeTpuyeckKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH JI. U. MenneneeBa, Teopus CTPOEHHUS OPraHMYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpAILICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHE 3HAHMSI, JIe)KAlllue B OCHOBE
NOHMMAaHHUS MPUUYMHHOCTA U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; NMpeACTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEeaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIeKyJlaX (MHIYKTUBHBIA U Me30MepHbId 3dekTsl, opueHTanTsll u |l pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPAOOTKH HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPU3HAKU TOHATHUH,
yCTaHaBIMBATbUX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME MOHSTUS TpPU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUS XMUMHUYECKUX PEAKIMH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEICTBOM  COCTaBJICHUS
AJNIEKTPOHHOIO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUM: yCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENICH OPraHUYECKUX BEIIECTB (ITWIIEH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWIWH, THUBUHUJ, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ajis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3THMIHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKa/INCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3()UPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHWYECKUX COCTUHECHHUIA OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHHUS MPUMEHATHOCHOBHBIC OTICPAIIMHA MBICIIUTEIHLHOM
JEATEIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHHUE, O0O0OIIeHHE, CUCTeMaTU3alulo,



BBISIBJICHUE IPUYUHHO-CIJICICTBEHHBIX CBSI3€W — JIJIsl U3YUYEHHUs CBOWMCTB BELIECTB U
XUMUYECKUX PEAKIINN;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSAMU M TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OpMUPOBAHHOCTh YMEHUU: TMPOBOJUTH PAcu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKICHUID XUMHYECKOU
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, UCIIOJIb30BATHIIONYYCHHBIE 3HAHUSA IS IPUHATHSA TPAMOTHBIX PELICHUN
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMUYECKANA 3KCHEPUMEHT (IIOJIy4YEHHUE W M3YyYEHHE CBOMCTB OPraHUYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamieHusi ¢ BeUIeCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUjIa SKOJOTHYECKH 11€J1IeCO00Pa3HOro MOBEICHUS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONPEAECIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAs cMbIca nokaszarens [T/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIATH II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAJIM3UPOBaTh XUMHUYECKYI0 MH(pOpManuio, nepepadaTbiBaTh €€ U UCHOJIb30BAThH
B COOTBETCTBHUH C IMOCTABJICHHON y4eOHO 3a1ayeil.



11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MNPHUPOJbLI, O MECT€ W 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUEeCKOM W MHINEeBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIEUCHHH PAlMOHAIBHOTO MPUPOAOINOIL30BaHUS, B
GbOopMHpPOBaHUM MHPOBO33PEHHUS W OOMIeH KyJbTyphl 4YeJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIO0POBBIO M TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe MOHATHS — XWMHUYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, WOHHAsA, MeETAJUIMYECKasi, BOJIOPOJIHA),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOUN peakiuu, CKOPOCTh XUMUYECKON peaKlui, XUMUYECKOE PABHOBECHE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEeBpAICHUs] SHEPTUN MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTAaBJICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHUU U O€30MaCHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA |
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C()OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3IMYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIBHO BBIOMPATh OCHOBAHUS U KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C(OPMUPOBAHHOCTh YMEHUH: XapaKTEepU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE M BO30YXKIEHHOE 3HEPIeTUUYECKHE COCTOSHUS aTOMay;
OOBSCHATH3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XMMHYECKHX 3JIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIMe HayyHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJCTB; IEIECO00PA3HOCTh
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUW NpUpPOIbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIBHOCTU YEJIOBEKA U B IIOBCEAHEBHOM KU3HU;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ OCO3HAHHOTO MIOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCIIOJIB30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHASI KOHLIEHTPALIUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYECHHUsI BOJOPOJHOIO MOKA3aTelsisi pPAcTBOPOB KHUCIOT M LIENOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OMpeIeIEHHON MAacCOBOM J10JIell pacTBOPEHHOTO BEIECTBA WJIM JJAaHO B M30BITKE
(MMeeT TpHMECH); AOJM BbIXOJA MPOAYKTa pEaKkUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BELIECTB, ONPEACIICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, M3yYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJIIOJIEHUEM TpaBUJl 0€30IacHOro OOpallleHHs C BEUIECTBAMU U JIA0OPATOPHBIM
obopynoBaHueM, (GopMyJIHUpOBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATH B
pazIuyHOM (opMe pe3ynbTaThl SKCIEPUMEHTA, AHAIM3UPOBATH U OLEHUBATHHUX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTOpHBIM O00OpyJOBaHHEM, OOpaIlleHHUs] C BEIIECTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeapl W JOCTHXKEHUA €€ YCTOMYMBOTO pa3BUTHUA, OCO3HABaTh OIMACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HaydHas U y9eOHO-HAydHAS
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHAJTU3UPOBATEXUMUYECKYIO MH(OpMalnio, epepadbaThiBaTheé U HUCIOJIb30BATHB
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
1 BbI
n/m | TeMInporpamMMsl Bcero | Kourpoabnbiepadorsl | IIpakTnuecknepadorsl
o0pa3oBaTe/ibHblepecypChl
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUH
[Ipenmer opraHMnYeCcKON XUMUU.
1.1 Teopus cTpoCHHS OPraHUIECKUX 8 0 0
coenunenuiit A. M. byrieposa
Hroro o pasneny 8
Pa3znea 2.YriaeBoaopoanbl
[IpenenbHbIe YyriIeBOAOPOIBI —
2.1 P " P 5 0 0
QJIKaHBI, [TUKI0AJIKAHBI
HenpenenbHbie yrieBogopoIbL:
29 pea yr OpOAa 14 0 0
QJIKEHBI, aJIKaIMCHBI, AJIKUHBI
ApomaTnueckue yriaeBogopoabl
(apensr)
IIpupoaHbie HICTOYHUKHU
2.4 PHPOA 4 0 0
YIIIEBOIOPOIOB U UX MepepaboTka
l"anorennpon3BoiHbIE
2.5 POTSBOA 4 1 0
YTJIEBOJIOPOIOB
Hroro no paszneny 35
Pasznea 3.KucnopoacoaepsxkamueoprannieckuecoeIuHeHust
3.1 Cnuptsl. ®enon 11 0
3.2 KapOonunbpHbIE COCTMHEHUS: 21




aJbJIeTU bl ¥ KeTOHBI. KapOoHOBBIE
kucoThl. CnoxHbIe 3upbl. XKupbl

3.3 YrneBojbl 9

Wroro no pazueny 41

Pa3nen 4.A30TcoAepkaineOpraHnyecKuecoeuH eHnsl

4.1 AMUHBI. AMUHOKUCIOTHL. benku 12

Hroro no pazgeny 12

Paszaea S.BbicokomoJieKkyJIspHbIeCOeAUHCHUS

5.1 BBICOKOMOJIEKYIIIPHBIECOE INHEHUS 6

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102




11 KJIACC

KosaunyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aeioB 1 (undpoBbIe)
n/n TEeMIIPOrPpaMMbl Bcero KonTpoabubiepadorsl | IlpakTuyecknepadorbl P
oOpa3oBaTe/ibHbIepeCypPChl
Pa3zgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
CrpoeHue aToma.
[Tepuonnueckuii 3aKOH U
1.1 [Tepuoanueckas cucrema 9
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
12 CrtpoeHueBeniecTna. 11 1
MHoroo6pa3ueBemnecTs
1.3 XUMHUECKUEPEaKITUT 19 1 3
Hroronopaszaeny 39
Pa3nen 2.Heoprannueckassxumusi
2.1 Hemeramnsr 31
2.2 Mertasbl 23
Hroronopaszaeny 54
Paznen 3.XuMus u :XKu3Hb
31 Merto/ibl TO3HAHUS B XUMUH. 9
' XUMUS U )KA3HD
Hroromnopazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8
ITPOI'PAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTtBo 4acos

KonTposbHbie

Bcero
padoThI

IMpakTny.
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

IIpenmert u 3HaYEHNE OPraHUYECKON XUMUH,
IpeJICTaBIEHUE O MHOI000pa3uu
OPraHUYECKUX COCTUHEHUI

04.09.2023

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXKIEHHOE COCTOSIHUSA).
BasneHTHbIe BO3SMOXXHOCTH aTOM ayTiiepoa

06.09.2023

XUMHYECKas CBSI3b B OPraHUYECKHUX
coenuHEHUsX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

06.09.2023

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuit A. M. byrneposa

11.09.2023

Buibl n3omepuu: CTpyKTypHasi,
IIPOCTPAHCTBEHHAs. DIEKTPOHHBIE AP (PEKTHI
B MOJIEKYJIaX OPraHUYECKUX COCTUHECHUIH.
JIeMOHCTpaIMOHHBIN KCIIEPUMEHT
«CBoiicTBa H30MEPOB)» C UCIOJIB30BaHUEM
nrdposoii tabopatopun Releon

13.09.2023

[IpencraBnenue o KIaccUPUKANA U
cucremarnueckas Homenkinarypa (IUPAC)
OpPraHUYECKUX BEIECTB

13.09.2023




Krnaccudukanus peakiuii B OpraHn4ecKoi
XUMHH

18.09.2023

Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

20.09.2023

AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
dbopmysa, HOMEHKJIaTypa U U30Mepusl,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJT

20.09.2023

10

dusnyeckre 1 XUMUYECKHE CBOWCTBA
aIIKaHOB. J[eMOHCTPALMOHHBIN SKCIIEPUMEHT
«PanukanbHOE OPOMUPOBAHUE AIIKAHOBY» C
UCTIOJIb30BaHUEM U(POBOIA TabopaTopun
Releon

25.09.2023

11

Haxosxnenue ankanoB B npupojie. CriocoOsl
MOJTyYeHUs U TIPUMEHEHHNE aTKaHOB

27.09.2023

12

[{uknoankansl: obmas Gopmyina,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH
CTPOEHUS M1 XUMUUYECKHX CBOHCTB, CIOCOOBI
NOJy4EeHHUsl U IPUMEHEHUE

27.09.2023

13

Pemenne pacuéTHbIX 3aa4 Ha OIpe/ieJIeHHUE
MOJIEKYJISIPHON (hOPMYJIIBI OPraHUYECKOTO
BELIECTBA [10 MACCOBBIM JI0JIIM aTOMOB
AJIEMEHTOB, BXOJSIIUX B €0 COCTaB.
Cucremaru3zaius 1 00001IeHNE 3HAHUN TT0
TeMe

02.10.2023

14

AJTKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyna, HOMEHKIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.

04.10.2023




CtpyKTypHas ¥ LIUC-TPAHC-U30MEPHUS
AJIKEHOB

duznueckre 1 XUMUYECKHE CBOMCTBA

15
ankeHoB. [IpaBuino MapkoBHHKOBa 04.10.2023
16 CriocoObI MoTydeHus ¥ IPUMEHEHNE aJIKEHOB 09.10.2023
17 Boinonnenue ynpaxxHeHUn 11.10.2023
Pemenue pacuéTHBIX 337249 Ha ONIPEICIICHHE
18 MOJIEKYJISIPHOM (HOPMYJIIBI OPTaHUIECKOTO 11.10.2023
BEIIICCTBA
ATKaaueHbl: CONPsHKEHHBIC, H30JIUPOBAHHEIC,
1 .
9 KymyiupoBaHHbIe. OcoOeHHOCTH 16.10.2023
JIEKTPOHHOTO CTPOCHHUS
20 XUMHUUYECKUE CBOWCTBA COMNPSKEHHBIX
TUEHOB 18.10.2023
21 CniocoOsblI MoTydeHus U IpUMeHEHUe
alIKaJNEeHOB 18.10.2023
AJKWHBIL: TOMOJIOTHYECKHIA PsijI, 001as
dbopMyIia, HOMEHKIIATypa, dJICKTPOHHOE U
22
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI, 23.10.2023
dbuznyeckue cBoiicTBa
23 XHUMHYECKHE CBONCTBA aJIKMHOB 95 10.2023
24 K i
a4eCTBEHHBIC PEaKIMU Ha TPOUHYIO CBS3b 95 10.2023
o5 CriocoObI MoTy4eHus U IpUMEHEHUE
AJIKUHOB 08.11.2023




Pemenue 3agau: pacdy€Thl 0 ypaBHEHUIO

26 .
XUMUYECKON PeaKIuu 08.11.2023
97 Cucremaruzanusa 1 00001IeHHE 3HAHUHN 110
TEME 13.11.2023
ApeHBbI: TOMOJIOTHYECKUN Psifl, 00IIas
dbopMyiia, HOMEHKIIATypa. DJIIEKTPOHHOE U
28 MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
pocTp P 4 15.11.2023
OCH30J1a ¥ TOTyoJIa, UX (PU3HUECKUE
CBOMCTBA
29 XHMMHYECKUE CBOWCTBA aPEHOB: PEAKI[UH
3aMeEIlEHUSA 15.11.2023
XHMMHYECKUE CBOWCTBA aPEHOB: PEAKI[UU
30 [IPUCOEINHEHHS, OKHCIIEHHE TOMOJIOIOB
prcoc 20.11.2023
Oen3ona
31 Oco06eHHOCTH XUMHUYECKHX CBOMCTB CTHPOJIA
22.11.2023
Pemenue pacuéTHBIX 33729 Ha ONPEICIICHIE
32 MOJIEKYIIIPHOI (POPMYJIIBI OPTraHUYECKOTO
YIIAPHOH (OpMyIIbt O 22.11.2023
BEIEeCTBA
33 CriocoObI nostyyeHust 1 IpUMEHEHNE apeHOB
27.11.2023
I'eneTuueckas CBA3b MEXKIY PA3TMUYHBIMU
34
KJIaCCaMH YTJIEBOJOPOIOB 29.11.2023
Pacu€tel o ypaBHEHUSIM XUMHUYECKUAX
35 eakuil. CucteMaTh3anys U 0000IIeHne
pearti . 29.11.2023
3HAHWUH 10 TEME
36 [Tpuponnsriii raz. [lomyTHble HEQTAHBIE Ta3bl

04.12.2023




37

KameHnHbI#1 yroib 1 IpOyKThI €70
nepepadoTKu

06.12.2023

38

Hedtb 1 ciocoOb! €€ mepepaboTKH.
[IpumeneHne mpoayKTOB mepepaboTKu HePTH

06.12.2023

39

I'eneTnueckas cBI3b MECXKAY pa3IndHbIMU
KJ1acCaMH yIrji€BoJOpOJ0B

11.12.2023

40

raJ'IOFCHOHpOI/ISBOI(HHC YrieBO4OpOaOB:
QJICKTPOHHOC CTPOCHUEC,; PCAKIIMU 3aMCIICHUA
rajorcHa

13.12.2023

41

JleWicTBue 1Ieouei Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiicTere
JUTAJIOT€HAIIKAHOB C MarHUEM U LIUHKOM

13.12.2023

42

Cucremaruzanusa U 00001eHNE 3HAHUHN 110
pazneny "YriueBoaopoast”

18.12.2023

43

KonrtponbHas pabora no reme
"Vranesonopoast"

20.12.2023

44

[TpenenbpHBIE OTHOATOMHBIE CTUPTHI:
TOMOJIOTHUECKUH psia, oOmiast popmya,
CTpOEHHE MOJIEKYJ, U30MEpHS,
HOMEHKJIaTypa, Kinaccuduxamnus, pusndeckue
CBOMCTBA.

JIeMOHCTpallMOHHBIN SKCTIEPUMEHT
«M3ydenue t KU OJTHOATOMHBIX CITUPTOBY C
MCIOJIb30BaHuEM I POBOI 1abopaTopuu
Releon

20.12.2023

45

XHUMHUYECKUE CBOMCTBA MTPEAEIIBHBIX
OJHOATOMHBIX CHUPTOB. JleMOHCTpallMOHHBIN
skcriepuMeHT «OKUCIIeHHE CITUPTOBY» C

25.12.2023




UCTIOJIb30BaHuEM LU(POBOIA TabopaTopun
Releon

CriocoObI nostyueHus 1 IpUMEHEHHE

46 OJIHOATOMHBIX CIIUPTOB 27.12.2023
[TpocTthie 23¢upbl: HOMEHKIATYPa U
47 HU30MepHs, OCO6C\IJ—IHOCTI/I (bU3UIECKUX 1 97 122023
XUMHUYECKHX CBOUCTB
MHOTr0aTOMHBIE CITUPTHI: TUICHTIIUKOIb H
48 FJ'II/IElepI/IH, X QU3NYECKHE U XUMUUYECKHE 10.01.2024
CBOICTBA
49 CriocoObI mosTydeHus 1 IpUMEHEHNE
MHOT'OATOMHBIX CITUPTOB 10.01.2024
50 @DeHOII: CTPOCHUE MOJICKYIIBI, (PU3UYECKHE
cBoicTBa. TOKCHYHOCTH (heHoIa 15.01.2024
51 XuMHueckue cBOMCTBa (heHona 17.01.2024
52 Crioco0bI nostyueHus 1 npuMeHeHne GpeHona 17.01.2024
[IpakTuueckas pabora Ne 2. Pemenue
53 IKCIIEPUMEHTATBHBIX 33/1a4 110 TeMe
"CHH;)TH u (enopr" " 22.01.2024
54 Cucremarusanus 1 0000IeHNe 3HAHUHN 110
TeMe 24.01.2024
AJbJIerubpl ¥ KETOHBI: SJIEKTPOHHOE
55 CTpOEHUE KapOOHMIBHOM IPYTIIHI;
TOMOJIOTHUYECKHUE Psi/ibl, 001as popmyia, 24.01.2024
MU30MEepHs 1 HOMEHKJIaTypa
56 AJbIeruasl ¥ KeTOHBI: (PU3UUECKUe




CBOﬁCTBa; pCaKkuuu nMpuCoOCANHCHUSA

29.01.2024

S7

PeaKI_[I/II/I OKHCJICHUA U KAYCCTBCHHBIC
PCaKku aJIbACTUAOB U KETOHOB

31.01.2024

58

CriocoOBbl IMOJIYYCHHS aJIbACTUA0B U KETOHOB

31.01.2024

59

OnHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KUCIIOTBI, OCOOEHHOCTH CTPOSHHS UX
MOJIEKYII

05.02.2024

60

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3UYECKHE CBOWCTBA

07.02.2024

61

XUMHUECKUE CBONCTBA MPEEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
JleMOHCTpalMOHHBIH SKCIEPUMEHT
«3y4ueHne cuibl OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT» C HCITOJIb30BAaHHEM
udpooit madoparopun Releon

07.02.2024

62

Oco0eHHOCTH CBOICTB MypaBbHUHON
KHUCI0Thl. MHOrooOpa3ue KapOOHOBBIX
KHCIIOT

12.02.2024

63

OcCOoOeHHOCTH CBOWCTB: HEMPEIEIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraButenu BbICIINX
KapOOHOBBIX KUCIIOT. JleMOHCTpaIMOHHBIN
sKcIepUMeEHT «OnpeaeneHne KOHCTaHT
JMCCOIMALIMU KapOOHOBBIX KUCIIOT» C
UCIOJIb30BaHUEM LIU(POBOIL 1abopaTopun
Releon

14.02.2024




64

[TonsiTHE O IPOM3BOAHBIX KAPOOHOBBIX
KHUCJIOT

14.02.2024

65

CriocoObI mostyueHus 1 IPUMEHEHNE
KapOOHOBBIX KUCIIOT

19.02.2024

66

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN P,
oOmiast popmyia, U30MEepuUsi 1 HOMEHKJIATypa

21.02.2024

67

dusznyeckue 1 XUMUYECKHE CBOWCTBA
3¢hupoB

21.02.2024

68

Pemenne pac4€THBIX 3a1a4: 10 YPABHEHUIO
XUMHYECKON PEAKLIUU, HA ONPEICICHUE
MOJIEKYJISIPHOM (HOPMYJIIBI OPTaHUIECKOTO
BELIECTBA

26.02.2024

69

[IpakTuueckas padora Ne 3. Pemenue
IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Kap6oHoBsie kucaoTbl. CioxHbIe dPUpbI"

28.02.2024

70

Kupsli: ctpoenue, pusndeckue u
XUMHUYECKHE CBOUCTBA (THUAPOITU3)

28.02.2024

71

OcoOeHHOCTH CBOWCTB JKUPOB, COIEPIKAIINX
OCTaTKH HEINIPENEIbHBIX JKUPHBIX KUCIIOT.
Kupsl B mpupone

04.03.2024

72

MBpia Kak COJIA BBICIIIUX KapOOHOBBIX
KHUCIIOT, UX Motoliee AerctBue. [lonsaTue o
CUHTeTHUYeCKUX Moromux cpenctBax (CMC).
JeMOHCTpallMOHHBIN SKCIIEPUMEHT
«BnusiHUE %KEeCTKOM BOJBI HA MBLIOY» C
HCIIOJIb30BaHUEM IIUPPOBOIL TabopaTopuu
Releon

06.03.2024

73

I'enernueckas cBs3b YTJIEBOAOPOAOB U




KHCIJIOPOJICOICPKALIMX OPTaHUYECKIX
BEIIIECTB

06.03.2024

Pacuérbl o ypaBHEHUSIM XUMUYECKHUX

74
peakiui 11.03.2024
75 CucreMmarusanys U 0000IeHrE 3HAHUHN 110
TEME 13.03.2024
OO1ast XxapaKTEepPUCTHKA YTICBOJOB U
76 KiaccuuKaIusa yrieBoaos (MOHO-, - U
(uicatunst yrieBonos ( A 13.03.2024
MOJIMCaXapHU/Ibl)
Monocaxapusl: (pU3HMUecKre CBOMCTBA U
77
HaXO0XJIEHNE B IPUPOJIE 18.03.2024
[IpumeHeHHE TIIIOKO3BI, €€ 3HAYCHUE B
78
YKU3HEACSITEIIbHOCTHA OpraHu3Ma 20.03.2024
Jucaxapunabl: caxaposa, MaJlbT03a U JIAKTO3a.
79 Haxoxxnenne B mpupoae U IpUMeHEHUE
. PHpOAc H TP 20.03.2024
JCaxapyuioB
[Tonucaxapuapl: CTpOEHUE MaKPOMOJIEKYIL,
80 H3UYECKHE U XUMUYECKHE CBOMCTBA,
¢ 01.04.2024
pUMEHEHNE
81 [TonsiTHE 006 MCKYCCTBEHHBIX BOJIOKHAX 03.04.2024
Pemenne pacueTHbIX 33724 Ha OINpeICTICHIE
82 OJIY BBIXOJ1a IIPOAYKTA PEAKIINH OT
A A8 TIPORYKTa peaxt 03.04.2024
TEOPETUIECCKH BO3MOXKHOTO
83 Cucremaruzanusa 1 0000IIeHNE 3HAHUH 110
pazneny 08.04.2024
KonTponbhast pabota no teme
84 "Kucnopoacoaepxamiue opraiuueckue
POACOAEPIAIne Op 10.04.2024

coenuueHus"




85

AMUHBL: KTacCUpUKAIHS, CTPOCHUE
MOJIEKYJI, o0mmas hopmyiia, u3oMepus,
HOMEHKJIaTypa 1 (pu3HuecKre CBOMCTBa

10.04.2024

86

XUMHUYECKUE CBOMCTBA anu(pPaTHIECKUX
aMUHOB

15.04.2024

87

AHunuH: CTPOCHUEC aHUJIMHA, 0COOEHHOCTHU
XUMHYECKHX CBOMCTB aHWJIMHA

17.04.2024

88

CriocoObl MNOJIY4YCHHA U IPUMCHCHUC
aJ'II/I(l)aTI/ILIeCKI/IX AMHUHOB

17.04.2024

89

AMUHOKHUCIOTBI: HOMEHKJIATypa U U30Mepus,
¢uznueckue cBoiictea. OTAEIbHbIE
[IPEACTABUTENN 0-AMUHOKHUCIIOT

22.04.2024

90

XHUMHUYECKHE CBONCTBA aMHUHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THUIPOJIU3NENTHIOB.
JleMOHCTpallMOHHBIN SKCIIEPUMEHT
«OmnpeneneHue cpebl pacCTBOPOB
AMHUHOKHUCIIOT» C MUCIOJIb30BaHUEM
udpooit madoparopuu Releon

24.04.2024

91

benku kak npupoHbie TOTUMEPHI;
CTPYKTYpBI O€JIKOB

24.04.2024

92

XUMHUYECKHUE CBOUCTBA OEIIKOB

27.04.2024

93

A3OTCOI[ep)KaU.II/IC TCTCPOUUKIINICCKUC
COCOAMHCHUS. HYKJ'ICI/IHOBLIC KHUCJIOTHI:
COCTaB, CTPOCHHUC U Ouonoruyeckas POJib

06.05.2024

94

[IpakTuueckas padora Ne 4. Perenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEMeE
"A3oTcoaeprKalie opraHun4ecKue

08.05.2024




coenuueHus"

95

[IpakTuueckas padora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/ia4d 110 TCMC
"Pacnio3HaBaHue OpraHUYeCKUX COeAMHEHUM"

08.05.2024

96

KoHnTponbHas pabota 1o Teme
"A30TcoAepKallie OPraHUYEeCKUE
coequuenusa”

13.05.2024

97

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYIIIPHBIX COG,Z[PIHCHPIfI u
MCTOJbI UX CHUHTC3a —IIOJIMMCPHU3aAlIA U
MNOJIMKOHACHCAIIUA

15.05.2024

98

[TnactMaccel. YTunuzanus u nepepadoTka
IIacTUKa

15.05.2024

99

OnacToMepbl: HaTypaJIbHbII CHHTETUYECKHE
Kay4dyku. Pe3una

20.05.2024

100

Bonokna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMepI)I CIIeuaJIbHOI o
Ha3HAa4YCHUA

22.05.2024

101

[Tpaktuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"Pacno3HaBaHue maacTMacc U BOJIOKOH"

22.05.2024

102

O06o0011eHNEe U CUCTEMATU3AIMS U3YYEHHOTO
Marepuaia 1o teme "BbicokoMoneKyIsipHbIe
coenuHeHus"

27.05.2024

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102




11 KJIACC

Ne KosmuecTBouacos
Haramzy | DueKkTpoHHbIeHU(PPOBHIEOOPA3O
n | Temaypoka Bc | Kourpoabnbl | IIpakTnuecku
YyeHHu s BaTeJIbHbIEpecypchl
/ ero | epaGoThI epaboThbI
n
1 Atom. CocTaB aTOMHBIX SJIEP. 1
XUMUYECKUH 37eMeHT. M30TonbI
5 CtpoeHue 31eKTPOHHBIX 000JI04eK 1
aTOMOB, KBaHTOBBIE YHCIIA
3 Krnaccudukanus XaMHIECKUX 1
3JIEMEHTOB (S-, p-, d-, f-a;memenThI)
4 Pacnpenenenue 3neKTpoOHOB 1O 1
aTOMHBIM OpOUTaISIM
DneKTpOHHbIE KOH(UTYpAIIH aTOMOB
5 3JIEMEHTOB B OCHOBHOM H 1
BO30YX/IEHHOM COCTOSTHUU
6 DNeKTPOHHBIEKOH(PUTYPAITUUUOHOB. 1
DNeKTpOOTPULIATETbHOCTh
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHUIECKUX
7 anemenTtoB JI. 1. Menpeneena, cBsi3b C 1
COBPEMEHHOU Teopuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
8 XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1
VMU MPOCTBIX U CIOKHBIX BEIECTB M0




rpynnam u nepuoaam

CucreMmaruzanuys u 0000LIEHUE 3HAHUM
10 TEME

10

Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
BonopoaHasicsss.
MexXMONEeKyISpHBIEB3aUMOICUCTBUS

11

BaneHTHOCTD U BaJIeHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
3J'IeKTpOHHOI71 CTPYKTYPBI MOJICKYJI C UX
IreOMCTPUICCKUM CTPOCHUCM

12

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHMUX: COCTAB U HOMCHKIJIATypa

13

BemectBa MonekyasspHOToO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI
KPUCTAJNINYECKUX PELIETOK U CBOMCTBA
BEIIECTB

14

IToustue o AUCIICPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOUIOUIHBIX
pacTBopax

15

HcTuHHBIE pacTBOPHI: HACHIIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

16

CriocoObIBBIpaKEHUSAKOHIICHTpAIIUUPac
TBOPOB

17

Pemrenue 3amau ¢ ucnosib30BaHUEM
MOHATHH "MaccoBas JOJII
pacTBOpEHHOrO BemiecTBa", "MospHas




KOHLeHTpauus"

18

Knaccu¢ukanus 1 HOMEHKIaTypa
HEOPTraHMYECKUX BEUIECTB

19

CucreMaruzanys 1 0000IIeHE 3HAHUI
10 TEME

20

KonrponsHas pabora mo remam
"Ctpoenue atoma. [lepuognueckuii
3aKoH U [leproanyeckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menpeneesa", "CTpoeHue BElIECTBA.
Mmuoroo6pa3ueBeriecTs"

21

Knaccudukanmsi XuMHUUECKUX peaKIHid
B HEOPraHUYECKON U OPraHMYECKOU
XUMHH. 3aKOH COXPAHEHUS MACChI
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS YHEPTUU TIPH
XUMUYECKUX PEAKIUSIX

22

TemnnoBbie 3G HEKTH XUMUYECKUX
peakuuil. TepMoxumuyeckue
YpaBHEHHS

23

Brruncienus no YpaBHCHUAM
XUMHUYCCKUX peaKuHﬁ u
TCPMOXUMHUYCCKUM YPABHCHUAM

24

CKOpOCTh XMMHYECKOU peaKInu, e€
3aBHCUMOCTH OT Pa3IHuHbIX (PAKTOPOB.
Karanus u xaTannuszaropbl

25

['oMoreHHbIe U reTepOreHHbIEPEAKINN

26

IIpakTuyeckas padora Ne 1 o teme




"BiusiHue pa3nuvHbIX (GaKTOpPOB Ha
CKOpPOCTh XMMHYECKON peakiun"

27

OO6partuMbie 1 HEOOpPATUMBIE PEAKLINH.
XUMHUYECKOE PAaBHOBECUE

28

[IpakTrueckas padota Ne 2 o Teme
"BnustHue pa3nudHbIX GaKTOpPOB HA
10JIO)KEHNE XUMHUYECKOTO paBHOBECHS"

29

DIEKTPOIMTHYECKAs TUCCOLUAIIHS.
CuIibHBIE U CJTa0bIC SJICKTPOJIHUTHI.
CreneHpaucconuanuu

30

Nonnoe npoussenenue Bojsl. Cpena
BOJHBIX PACTBOPOB.
Bogopoausriiinokaszarens (pH) pactBopa

31

I'maponus coneit. Peakiuu,
MIPOTEKAIOIIIKE B PACTBOPAX
3EKTPOJIUTOB

32

[IpakTuueckas padora Ne 3 o Teme
"XUMHYECKHE PEAKIIUU B PACTBOPAX
3IEKTPOJIUTOB"

33

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE
peakuuu. Baxuenime OKuCIuTenu u
BOCCTAaHOBUTEIH

34

MeTo/ 37IeKTPOHHOTO (3JIEKTOHHO-
HMOHHOT0) O6anmaHca

35

DJEeKTPOJIU3 PaCTBOPOB U PACILIaBOB
BEILIECTB

36

PGIHeHI/IeSa)Ia‘—Ip A3JIMYHBIXTUIIOB

37

PemeHHe3aI[aqp A3JIMYHBIXTUIIOB




38

Cucremarusanusa 1 00001IeHIE 3HAHUIN
1o Teme "XumMuyeckue peakiuu"

39

KonrponsHas pabora o Teme
"Xumuueckue peakuu"

40

ITonoxeHue HEMETAIIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemeHToB /1. I. Meneneena u
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
DOHU3NYEeCKNECBONCTBAHEMETAIIJIOB

41

AJnoTponus HeMETaJUIOB (Ha pUMepe
KHCIIOpoJ1a, cephl, hocdopa u yrieposa)

42

Bogopon: nonyuenue, pusndeckue u
XUMUYECKHEe cBorcTBa. ['uapu bl

43

["anoreHsl: HAXOXJIEHHE B IPUPOJIE,
CHOCOOBI OTyUYeHUs], PU3NYECKUE U
XMUMUYECKHE CBOUCTBA

44

lNanorenoBonopoasl. Baxxnenmue
KHCIIOPOJICO/IEPKALUE COCIMHEHMS
rajloreHoB

45

JlabopatopHble 1 IPOMBIIIITICHHBIE
CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB.
[IpumeHeHne raJioreHoB U Ux
COEIMHEHMI

46

ITpakTuyeckas pabora Ne 4. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"T"anorensr"

47

Kucnopoa: nabopatopHbie u
MIPOMBIIIICHHBIE CIIOCOOBI MOTyYSHHUS,




(du3HUeCKre U XUMUYIECKIE CBOHCTBRA.
O3oH. [IpuMeneHuekucIopoaa 1 030Ha

48

Oxkcubl ¥ IEPOKCHUIBI

49

PemeHI/Ie3az[aqp A3JIMYHBIXTUIIOB

50

Cepa: Hax0XJIeHHUE B MPUPOJIE, CITOCOOBI
MOJTy4eHUs1, PUBHUECKUE U XUMUICCKHEC
CBOMCTBA

o1

CepoBoniopo, cymbhumbt

52

Kucnoponcoaepsxaiue coeuHEHUS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
KHCIIOTHI

53

[IpakTuueckas pabora Ne 5. Pemenue
SKCIEPUMEHTAIIbHBIX 337a4 110 TEME
"Cepa u e€ coenuHeHus"

54

A30T: HaX0X/IeHHE B IPUPOJE, CIIOCOOBI
MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE
CBOHCTBAa. AMMHAaK, HUTPUIbI

55

Kucnopoaconepxamme coefuHeHHS
azora. OcoOEHHOCTH CBOMCTB a30THOH
KHUCJIOTHBI

56

IIpumeHeHne a30Ta M €ro COEIMHEHUM.
A30THBIEY100pEHuUs

57

dochop: HaXOKICHHE B IPUPOJIE,
CHocoObI MOMy4YeHUs, PU3NIECKUE U
XUMHUYECKHe cBoiicTBa. Docduabl u

bochun

58

Oxcunsl hocdopa, pochopcoaepxarire
kucaoThl. Conu pochopHOit KUCTOTHI




[Tpumenenue dhocdopa u ero

59 .
coenunenuii. Dochopubie ynoopeHus
[TpakTuyeckas pabora Ne 6. Pemenue

60 | HsKCnepUMEHTaTbHBIX 33/1a4 110 TEME
"A30T u pochop u ux coenuHeHH"
VYraepo: HaXOKICHUE B PUPOJIE,

61 | XUIOTPOMHEIE MOJU(UKAIIH;
(du3nUecCKre U XUMUYIECKUE CBOKCTBRA,
MIPUMCHCHUE
Oxcun yrnepona(ll), oxcupg

62 | yraepoma(lV), yrompHast KucioTa u e€
COJH

63 | PemieHnesanaupa3InUHBIXTUIIOB
Kpemuuii: Hax0I€HUE B IPUPOJIE,

64 | cmocoObl momyueHwus, Gu3nIecKue u
XUMHYECKHE CBOICTBA

65 Oxcun kpemuusi(1V), kpeMHueBas
KHCIIOTA, CHITUKATHI
[IpumeHeHne KpeMHUS U €T

66 coenuHeHuil. CTEKI0, ero nojayyeHue,
BH/IBI CTEKJIA

67 | Pemenuesanadpa3TunIHBIXTUIIOB

68 Cucrematusanus 1 000011IeHHE 3HAHUT
o teme "Hemetamisr"

69 KonTponbHas pabota mo Teme
"Hemerannsr"

70 AHanu3 pe3yabTaToB KOHTPOIBHON

paboThI, KOPPEKIIUS OMHNOOK




71

IlonoxeHre METaJIIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
2JIEMEHTOB.
Oco0EHHOCTUCTPOCHUSAAIEKTPOHHBIX00
0JIOYEKATOMOBMETAIIJIOB

72

OO6mume puznueckre CBOMCTBa
MeTayioB. [IpuMeHeHHEe METaIIOB B
OBITY U TEXHUKE

73

CmnaBeiMeTasuioB. Kopposusimeranios

74

PemeHHeSanaqp A3JIMYHBIXTUIIOB

75

DNEKTPOXUMHYECKUN Psiji HAPSLKEHUN
MeTauioB. O01ue criocoObl MOTy4YeHUs
METaJIJIOB

76

O6mras xapakrepuctuka MetayuioB |A-
rpynisl [leppoauyeckoit cuctemsl
XUMHUUYECKHUX d1EMEHTOB. HaTpuit u
Kaluii: mony4yeHue, pusndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTBIX BELIECTB U UX COCIUHEHUN

77

O6m1as xapakrepuctruka metayioB [A-
rpynisl [leppoaudyeckoi cucTeMsl
XMMHYECKUX IJIEMEHTOB. Maruui u
KaNbIUi: ony4YeHune, Gu3ndeckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEUIECTB U UX COCTMHEHUN

78

JKEcTKOCTh BOIBI U CIIOCOOEI €6
yCTpaHEHUS

79

AnroMuHuUi: ony4yeHue, Gusndeckue u




XUMHNYCCKHUC CBOﬁCTBa, IPHUMCHCHUC

80

AMpoTepHbIE CBOIICTBA OKCHJIA U
THJIPOKCUA ATIOMUHUS,
THJIPOKCOKOMIUIEKCHI aTFOMUHHMS, UX
IpUMEHEHHE

81

PemeHI/Ie3az[aqp A3JIMYHBIXTUIIOB

82

[IpakTuueckas pabora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 3314 M0 TEME
"Mertasuibl IJIaBHBIX oArpymn"

83

OOmas xapakTepruCTHKa METAJIOB
no6ouHbIX oarpymm (b-rpyrmm)
[lepuonnyeckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB

84

duznueckre 1 XUMHUYECKHE CBOMCTBA
XpoMa M €ro COeIMHEHUH, UX
IIPUMEHEHNE

85

Baxnerime coeMHEHU Maprasiia.
IIepmaHranar xanus, ero
OKHCIIUTENbHBIE CBONCTBA

86

dusnyeckre 1 XUMHUECKHE CBOIICTBA
xKenesa v ero coequueHui. [lonydenne
Y TIPUMEHEHNE CIIJIaBOB JKelie3a

87

duznueckre 1 XUMUYECKHE CBOMCTBA
MEJIH U €€ COEIMHEHUI, UX IPUMEHEHUE

88

du3nyeckue 1 XUMHUYECKHE CBOIICTBA
IIMHKA U €r0 COSAUHECHUM, NX
IIPUMEHEHHUE.

' ApOKCOKOMIUIEKCHILIMHKA




89

[TpakTuyeckas padora Ne 8. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Mertasipl TOOOYHBIX TTOATPYIIT"

90

PemeHHe?.aI[aqp A3JIMYHBIXTUIIOB

91

O0001IeHrEe U cUCTEMaTU3 AU
M3y4EHHOTO MaTepHalia 1o TeMe
"Merayuipr"

92

KontponbHas padoTa o teme
"Mertauipr"

93

AHanu3 pe3ybTaToB KOHTPOJIBHON
paboThI, KOPPEKIHS OMNOOK

94

Pouns xuMuu B o0ecrieueHHuN
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA.
ITonsTHe o HAayYYHBIX MCTOAax
UCCIIEIOBAHMS BEILECTB

95

HayuHble npuHIMIIBI Oprasu3anuu
XUMHYECKOTO MPOU3BOJCTBA.
[TpombllIeHHBIE CTTOCOOBI TTOTYYCHUS
Ba)KHEUIIINX BEIIECTB

96

XUMHUECKOE 3arpsi3sHEHUE
OKpY>KaloIlle CpeJibl U €ro
IIOCJICACTBUSA

97

XUMHUA U 3J0pPOBBEC YCIIOBCKA.
HeKapCTBeHHLIC CpeacTBa

98

Xumust mumy. Poiis XuMuu B
obecIeueHny MUILEBO 0€30I1aCHOCTH

99

Kocmernueckue u napromepHbie
cpeactsa. beiToBas xumus




XuMus B CTPOUTENLCTBE. BakHelue

éO CTPOUTEIBHBIE M KOHCTPYKIIMOHHBIE 1
MaTepHuabl
10 XuMus B CEIbCKOM XO3SIICTBE.
1 Opranuueckre 1 MUHEPAIIbHBIE 1
ynoOpeHus
10 Cucremaru3anus U 0000IICHUE 3HAHUM 1
2 10 TeMe
OBUIEE KOJIMYECTBO YACOB I10 10
ITPOI'PAMME 2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



