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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma Mo XMMUK Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepanuny, TpedOBaHUN K pe3yibTaTaM OCBOCHHUS
benepanbHOM o0pa3oBaTebHOM porpamMMbl CpeIHEro o011ero
obpazopanusa(POII COO), npeacraBieHHbIX B DeaepalbHOM TOCYIapCTBEHHOM
oOpazoBatenpbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX OpraHuzaiusx Poccuiickoi
deneparuy, peaTU3yIONIUX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPaMMbI, U
OCHOBHBIX TonoxkeHnd «Crparerum pasBuTHs BocnuTaHus B Poccuiickoin
Oenepanuun Ha nepuon a0 2025 roga» (Pacnopstbxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHs Ha YpOBHE YIIYOJIEHHOIO HM3Y4YEHHUS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4HOro oOpa3oBaHus ywamuxcs 10-11 kiaccos.
N3ydyenue mnpeamera, pealuzyeMoe B YCIOBUAX JU(PPEpeHIInpOBAHHOTO,
npodUIbHOrO OO0y4YeHHs, MPHU3BAHO OOECHeYnTh OOIIE00Pa3OBATEIBbHYIO H
OOIIEKYJbTYPHYIO TIOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAUMYIO  JUIs
aJanTaiyy UX K ObICTPO MEHSIONIMMCS YCIOBUSM U3HHU B COLIUYME, a TAKXKe IS
MPOJOJDKEHUSI OOYYEeHHsI B OpPraHMU3alusaX MpPOPEeCcCHOHAIBHOIO 00pa3OBaHHUs, B
KOTOPBIX XUMUS SIBISIETCS OAHON U3 MPUOPUTETHBIX TUCIIUIUINH.

B mporpamme 1m0 XuUMHMM Ha3Hau€HHE TpeAMeTa «XHUMHUS» TMOIydaeT
NOJIPOOHYI0 ~ MHTEPIIPETAIMI0O B COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, CONEpIKaHWs,
pe3yabTaToB OOYy4YeHUsT U TpPeOOBAaHUN K YPOBHIO TMOJTOTOBKHU BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIICIYIOIIME BBIMOJHAEMbIE MPOrPaMMON IO
XUMUH (PYHKITAN:

e MH(OPMALIMOHHO-METONYECKAsl, peanu3alusi KOTOpOW  oOecrneuynBaeT
MOJIyYEHHE TMPEICTABICHUS O LESAX, COJIEp)KaHUHM, OOILIeH cTpaTeruu
oOydeHMsI, BOCIIUTAHUS U Pa3BUTHs 00YJarOIINXCsl CPEICTBAMU MIPEIMETA,
U3y4aeMOro B paMKax KOHKPETHOTO pouis;

e OPraHU3alMOHHO-TIAHUPYIOIAsl, KOTOpasi MPe1yCMaTpUBAET OIpEICICHUE:
MPUHLUINOB CTPYKTYPUPOBAHHUS U  IOCJIEAOBATEIBHOCTH  W3YyYCHUS
y4eOHOro  MaTepuajia, KOJUYECTBEHHBIX M  KAYECTBEHHBIX  €ro
XapaKTepUCTUK; TMOIXOJ0B K (HOPMHUPOBAHUIO COJIEPKATEIHHOM OCHOBBI
KOHTPOJSI M OLEHKH OOpa3oBaTENIbHBIX JOCTHKEHUN OO0ydaroluxcs B
pamMKax WTOTOBOM aTTecTaluu B (QopMe EeIUHOTO TOCYAapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriayOn€HHOTO U3y4EeHUs] XUMUM:



e YCTAaHABJIMBAET UHBAPUAHTHOE MPEAMETHOE CoepKaHue, 00s13aTeIbHOE AJIs
U3Y4EHHS B paMKax OTHENIbHBIX MNpoduiel, MperycMaTpuBaeT
pacrnpefeleHie M CTPYKTypUpOBaHUE €ro 1o KiaccaMm, OCHOBHBIM
cofiepKaTelIbHbIM JIMHUSM/pa3ziesiaM Kypca;

e TAET MPUMEPHOE pacripesieIeHue y4eOHOro BpEMEHH, PEKOMEHAYEMOTO ISt
U3Y4YEHUS OTIEIbHBIX TEM;

elIpe/JIaracT MPUMEPHYIO IOCJEAOBATEIbHOCTh HM3y4€HHUs  y4eOHOro
Mareprajia ¢ y4€ToM JIOTMKH MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXXIPEAMETHBIX CBSI3EH;

e TAET METOAMYECKYIO MHTEPIIPETALIMIO LIeNIeH U 3a/1a4 U3ydEeHUs MpeIMeTa Ha
yrIyOJIEHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPHUOPHUTETOB B CHCTEME
cpeaHero o0Iero oO0pa30BaHUSA, COAEPIKATEIbHONM XapaKTEPUCTHKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 00pa3oBaTeilbHOMU
MIPOTPaMMBbI CpeaHEero o011ero oOpa3oBaHUs (JINYHOCTHBIX,
MeTanpeIMETHbIX, MPEIMETHBIX), a TakXke C Y4€TOM OCHOBHBIX BHJIOB
y4e0HO-TI03HABaTENbHBIX  JACHCTBUH  OOYyYarolEerocs IO OCBOCHHIO
COJIEp’KaHUsI IPEIMETA.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IIPOrpaMMeE II0 XWUMHH IPEIyCMOTpPEHA
MIPEEMCTBEHHOCTh € OOYYE€HHMEM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusa. 3a TpeleNaMyd YCTAHOBJEHHON HIporpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEP)KAaHMSI y4eOHOro MpeameTa
«Xumus» OCTaéTcsi BO3MOXKHOCTH BbIOOpa €ro BapUaTHBHOW COCTABJISIOIICH,
KOTOpasi JIOJKHA OIPEAENATHCS B COOTBETCTBHM C HANPABIEHUEM KOHKPETHOTO
npodusns o0ydeHus.

B coorBerctBuM ¢ koHuentyaubHbiMU nosnoxeHusmu PIrOC COO o
Ha3HAYEHUU TIPEeIMETOB 0a30BOro M yriayOJE€HHOrO YpPOBHEH B CHCTEME
muddepeHmpoBaHHOTO 00y4YeHUsT HA YPOBHE CpeaHEro oOImiero oOpa3oBaHMUS
XMUMHSI Ha YpOBHE YIIyONEHHOrO M3yUEHHUs HampaBiIeH Ha pealn3aluio
PEEMCTBEHHOCTH €  MOCIEAYIONIMM  3TarioM  MOJYYEHHS ~ XUMHYECKOTO
oOpa3oBaHus B paMKaxX M3y4EHUs CHEUUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alMIX CPeHEro MpodeccCuOHAIbHOIO
oOpa3oBaHus. B 3Toil cBf3M wH3yyeHUEe npeaMera «XUMHUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIMpeHue W  YIUIYOJEHUE TEOPETUYECKOW U
IPaKTUYECKOM MOATrOTOBKU OOYYaIOLIUXCsl, BHIOPABIIUX ONpPEAEAEHHBIN TPOPHIIb
00y4eHHsI, B TOM YHUCJIE C MEPCIEKTUBON MOCIEAYIOIIEr0 MOJYYeHUS] XUMUYECKOTO
o0Opa3oBaHus B opraHu3anusx npodeccuonaibHoro oopasopanus. Hapsay ¢ atum,
B cBere TpeboBanuit PI'OC COO Kk miIaHUpyeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETro o0IIero o0pa3oBaHUs
U3y4YeHHE TMpeaMeTa «XUMHUS» OpPHUEHTHPOBAHO TaKK€ Ha pElIeHHe 3a]ay



BOCIUTAHUS U COLIMAJIILHOTO Pa3BUTHUSL 00ydarouuxcs, Ha (OpMUPOBAHHE Y HUX
OOIIEUHTENIEKTYaJIbHBIX YMEHUH, YMEHUU palyoHalM3alud Y4eOHOro Tpyda u
00O0OIIEHHBIX CIOCOOOB  JIESITEIBHOCTH, UMEIOIIUX  MEKIUCIUILTMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocTaBisiomuMu npeameTa «XUMHUsS» Ha YPOBHE YIUIYOJIEHHOTO H3Yy4YEHUS
ABJIAIOTCS  yriiyOsn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
Heopranuueckas xumusi». [Ipu onpenenseHnn moaxoa0B K 0TOOPY U CTPYKTYpHOU
OpraHu3alliyd COJEP)KaHUs ATHUX KYpCOB B MPOrpaMMe IO XHMHUU 332 OCHOBY
npusaTel TonokeHuss GI'OC COO o paznuyusx 0a3o0BOro M yriryOJIEHHOTO
YPOBHEU U3Y4YEHHUS IIpEAMETA.

OcHoBy coaepxkanus KypcoB «Opranuueckas xumus» U «OOmas u
HEOpPraHWYecKasi XUMHS» COCTaBJSIET COBOKYMHOCTh MPEAMETHBIX 3HAHUA |
YMEHHH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs NpeaMera. JTa CUCTEMa
3HAHMI TIOJMy4aeT OINpEAEIEHHOE TEOPETUYECKOE OMNOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH  CYIIECTBEHHO OOJbIIMI  00BbEM  (PAKTOIOrMYECKOTO
Martepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4€HHUs MpeaMera obecredeHa
BO3MOXKHOCTh 3HAYUTEIFHOTO YBEJIWYEHUS O00bEMa 3HAHUM O XUMHYECKUX
AJIEMEHTaX U CBOMCTBAaX MX COEIMHEHUN Ha OCHOBE PACHIMpPEHUs U YriyOJeHHs
MPECTaBICHUNA O CTPOCHHUH BEIIECTBA, XMMHYECKOW CBSI3U M 3aKOHOMEPHOCTSIX
POTEKaHMs peaklUid, pacCMaTPUBAEMbIX C TOYKH 3pEHUS] XUMUYECKOW KMHETHUKU
U TEpMOIMHAMUKH. HM3yueHune mnepuoandeckoro 3akoHa u llepuogmueckoi
CUCTEMbl  XHMMYECKHX  DJIEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKHUX IPEICTABICHUSIX O CTPOCHUHU aToMa. XMUMHUYECKas CBS3b
OOBSICHSIETCS C TOYKH 3PEHUSI SHEPreTUIECKIX U3MEHEHUH MpH €€ 00pa30BaHUU U
pa3pylIeHUH, a TaKXKe ¢ TOYKU 3pEHUsS MEXaHHW3MOB e€ oOpaszoBanus. M3yuenue
TUIIOB ~ peakuui  JomoiHseTcs  (GOpMHUpPOBAHMEM  MpPEACTaBICHUM 00
AIEKTPOXUMUYECKUX MPOIECCAX U IJIEKTPOIM3E PACIIaBOB U PACTBOPOB BEILECTB.
B kxypce opranuueckoil XMMHUH TMpPH PACCMOTPEHHH PEAKIIMOHHON CIOCOOHOCTH
COEIMHEHUMN yJensieTcsi 0co00e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX dddexTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX pEaKlUi.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJEpPKaHHE KYypCOB XUMHH
yrIyOJIEHHOTO YPOBHS M3yYEHUS JUIS KJIACCOB ONMpeneNEHHOro npoduis (TIaBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JOMOJHEHHM K oOIeld cucreme
OPEIMETHBIX 3HAHUN) OKa3bIBAIOT BIMSHUE CMEXKHBIE NMPEAMETHI. Tak, Hampumep,
B COJICpKaHUM TMPEaMeTa JUIsl KJIACCOB XMMHUKO-(PU3HYECKOTro Mpoduisi O0IbIIoe
3HaueHUE OyAyT MMETh AJIEMEHTHl ydeOHOro Marepuaia mno obmed xumun. [Ipu
U3YYEHUM TMpeIMeTa B JAaHHOM Ciy4yae akleHT OyAeT ciAellaH Ha OOLIHOCTb
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHH U B (U3HKE: aTOMHO-
MOJIEKYJISipHasi Teopusi (MOJIEKYISIpHasi TeOpUsi B (PU3UKE), 3aKOHBI COXPAHEHUS



MacChl M DHEPIrHM, 3aKOHbl TEPMOJIWHAMHUKH, 3JIEKTPOJU3a, MPEACTABICHUS O
CTPOECHHHU BELIECTB U IPYTOE.

B TO e BpeMs B COIEpXKaHWM IMpeaMera Uil KIJIAcCOB XUMHUKO-
Ouonornyeckoro npoduis OOJIBIINI YAENIbHBIN Bec OyaeT MMETh OpraHuYecKas
xumus. B 3ToM  chmywae  mpenocTaBisieTcss  BO3MOXKHOCTH it Oojee
OOCTOATENBHOIO ~ PACCMOTPEHUS] XMMHUYECKOM  OpraHu3alMy  KJIETKH  Kak
OMOJIOrMYECKOM CHCTEMBbl, B COCTaB KOTOpPOW BXOHAT, K MpHUMEpY, TakKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMIUIbI, OENKH, YIJIEBOABI, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. IIpy 3TOM 3HaHMS O COCTaBE€ M CBOMCTBAaX NPEACTABUTEIIECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIY)KAT OCHOBOW I H3yYCHHS
CYLIHOCTH MPOLIECCOB (DOTOCHHTE3A, NbIXaHUs, TUIIEBAPCHHUS.

B mnnmane ¢opMupoBaHHs OCHOB HAy4yHOTO MHUPOBO33PEHHS, OCBOCHUS
OOIIEHAYYHBIX METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTr0 MPUMEHEHUSI HAYUHbIX
3HaHUW H3ydeHue mpeaMera «XUMHUS» Ha YriyOJ€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SX C Y4YEOHBIMH MpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHeIX obnacteil «EcTecTBeHHO-Hay4yHBIE TpeaMeThl», «Martematuka u
uHpopmaTrka» 1 «Pycckuii sI3bIK U TUTEpATypar.

[Ipyu wn3ydyeHun yuyeOHOro mnpeaMera «XuUMHUS» HAa YIJIyOJIEHHOM YpOBHE
Tak)Xe, Kak Ha YPOBHE OCHOBHOI'O U CpeJHero oomiero oopasoBanus (Ha 6a30BOM
YPOBHE), 3a7aueii MEepBOCTENEHHON 3HAYUMOCTU SIBJIsieTCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oO0JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, MPaKTUYECKON
NEATEIIbHOCTU Y€JIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJIEHHOM YpOBHE W3Y4YeHHs] NpeaMeTa MpeArosiaraer
pean3aluIo TaKUX 1EJIeH, KaK:

e popMUpOBaHME TPEACTABICHUI: O MAaTEpPUAILHOM E€IUHCTBE MMpa,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJIEHUW IPUPOIBI, O MECTE XUMHUHU B
CHCTEME €CTECTBEHHBIX HAyK U €€ Beaylled poilu B oOecreueHuu
YCTOMYMBOIO  pa3BUTUS  YEJIOBEYECTBA: B  PEIICHHH  MPoOJeM
HKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBON O€30MacCHOCTH, B Pa3BUTUU
MEJIULMHBI, CO3JaHUN HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB DHEPTUH, B
o0ecreyeHnu palMoOHAIBHOTO MPUPOIOIOIb30BaHus, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KYyJIbTYpbl YEJIOBEKA, a TAKKE HKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO U IIPUPOJHON Cpee;

*¢OCBOCHHME CHUCTEMBl 3HAHUM, JIEKAIIMX B  OCHOBE XMMHUYECKOU
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: QyHIAMEHTATbHBIX
MOHATUN, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IMPEICTABICHUN O
CTPOGHHHM BEUIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIDHOM,  HaAMOJEKYJISPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUs XUMHUYECKMX PEaKLHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAaX U JAUCIEPCHBIX CUCTEMaX, 00 00IIMX
HAYYHBIX MPUHIIUAIIAX XUMUYECKOTO MPOU3BOJICTBA;

« popMHpoOBaHUE y 00 yJaromuxcs OCO3HAHHOT'0 MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KJIFOUEBBIX UJIEW U MPOOJIEM COBPEMEHHOW XWUMHH, JJISI OOBSCHEHUS U
MIPOTHO3UPOBAHUS SBICHUN, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIIEHUS TPOOJIEM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHUS,
aHAJIN3a U OLIEHKH C ITO3ULAIN DKOJIOTHYECKON O0€30MacHOCTH ITOCJIEACTBUN
OBITOBOM W TPOM3BOJICTBEHHOH JEATEILHOCTH YEJIOBEKA, CBS3AHHOM C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  IepepaboTKOM
BEILIECTB;

o yrITyOJIEHNE TIPENICTABIICHUN O HAYYHBIX METO/aX MO3HAHUS, HEOOXOIUMBIX
JUIsL TIpUOOpETeHHs] YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB H
OOBACHEHUSI XUMHUYECKUX SBICHUW, HUMEIOIIUX MECTO B MPHUPOIE, B
MPAKTUYECKOMN JESITEIbHOCTH U TTOBCETHEBHOW KU3HH.

B mnnane peanuzaiuu MEpBOOYEPEIHBIX BOCIHUTATENIBHBIX W Pa3BUBAIOIINX
(GYHKUMNA LETOCTHOM CHUCTEMBI CPEAHEro OOIIero oopa3oBaHUs NPHU HU3YYEHHH
npenMera «XUMHUS» Ha YIUIYOJIEHHOM  ypOBHE OCOOYI0  aKTyalbHOCTb
puoOpeTaIOT TaKUE 1NN U 3a7a4M, KaK:

e BOCITUTaHUE YOKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUM MPUPOIbI, YBAKCHUS
K TMpOIEeCcCy TBOpYECTBA B OOJACTH TEOPETUUECKUX M MPUKIAJTHBIX
UCCIe0BaHUN B XUMUH, dbopMupoBanue MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

epa3BUTHE MOTHBAIIMM K OOYYCHHUIO U TIO3HAHUWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W CAaMOBOCIIUTAHUI0O  HAa  OCHOBE  YCBOCHHS
O0IIEYEIOBEYECKUX [IEHHOCTEH;

e Pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPUYECKUX
criocoOHOCTel oOO0ydJarmmxcs, (OPMHUpPOBAHWUE Y HHUX CO3HATEIHLHOTO
OTHOIICHUS K CamMOOOpa30BaHHMIO M HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCIIOBHIO YCTICTITHON MPpo¢heCCHOHATBHONW M 0OIIECTBEHHOU JACATEIBHOCTH,
OTBETCTBEHHOI'O OTHOIIEHHUSI K CBOEMY 3J0POBbIO M IMOTPEOHOCTH B
3I0pOBOM 00pa3e *KU3HH;

e popMHUpOBaHNE YMEHUNW W HABBIKOB PA3yMHOI'0 MPUPOAOIOIL30BAHUS,
pa3BUTHE IKOJIOTHUUECKON KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIECTBEHHO-
MOJIE3HOU DKOJIOTHYECKON JIEITEIILHOCTH.

OO011ee YMCII0 YacoB, MPENYCMOTPEHHBIX JUIsl U3yUYEHUS XUMUU Ha YIITyOJICHHOM
YpOBHE CpellHero oliero oopazoBanus, cocranisieT 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Heznenmo), B 11 kitacce — 102 gaca (3 gaca B HeeNi0).



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUM.

IIpenmer W  3HAYEHWE  OPraHUYECKOM  XHMHUH, TMPEICTABICHHUE O
MHOT'000pa3uM OPraHUYECKUX COSTUHEHUM.

DNEeKTPOHHOE CTPOCHHE aroMa Yriiepojia: OCHOBHOE U BO30OYXKAEHHOE
COCTOSIHUS. BajleHTHbIE BO3MOXHOCTM aToMa YIJIEpoja. XHUMHUYECKas CBS3b B
OPraHMYECKUX COCIWHEHUSX. [HWIbl THOPHUIM3AIMM ATOMHBIX OpOWTAICH
yraepoaa. MexaHu3Mbl 00pa3oBaHusl KOBaJIEHTHOM CBA3U (OOMEHHBIN U JOHOPHO-
aKuenTopHblil). Tumbl TepeKkppIBaHUA AaTOMHBIX oOpOWTaneil, ©- U m-CBS3U.
OnunapHas, nBOMHAsE U TpoiHast cBs3b. CrocoObl pa3pbiBa CBSI3€H B MOJIEKYJax
oprannueckux BemectB. [loHsTHEe O CBOOOAHOM pagukane, Hykieopuiae Hu
aneKTpoduIe.

Teopusi cTpoeHHs OpraHudeckux coeauHeHud A.M. byriepoBa wu
COBPEMEHHBIC MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYECKUX COCIMHEHUU. MOJNeKyIsipHbIE U  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (OpMYNBl Pa3IMYHBIX BHJOB: pa3BEPHYTas, COKpali€HHAs,
ckenetHad. M3omepua. Buasl u30oMepuu: CTPYKTYpHasi, HPOCTPAHCTBECHHAS.
OnexTpoHHbIe 2G(HEKTH B MOJIEKYIaX OPraHUYECKUX COCAUHEHUM (MHIyKTHUBHBIM
U Me30MEpHBIN d3(PPEKThI).

[IpenacraBnenue o KiaccupuKaluyu opraHudeckux BemiecTB. [loHarue o
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HOMeHKIarypa oprannyeckux coenuHeHud (IUPAC) u TpuBHalibHbIE Ha3BaHMS
OTJZIEJIbHBIX MIPEICTaBUTEIICH.

OcoOeHHOCTH M KJaccu(UKaIUsl OpraHUYecKux peakiui. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UN B OPTAHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUSI BEIIECTB M HX MPEBPAILICHUN:
O3HaKOMJICHHE C 00pas3llaMu OpraHMYEeCKHUX BEIIECTB M MaTephajlaMd Ha HX
OCHOBE, OIBITHI IO MPEBPAIICHUI0 OPraHWYECKUX BEUIECTB IIPM HArpeBaHUU
(aBneHue, OOYIIMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENIEeH MOJEKYI
OpraHNYEeCKUX BEIECTB.

YrieBonopoasl.

Ankanbl. ['omonornueckuii psij akaHoB, o0mas Gopmylia, HOMEHKJIATypa H
M30MEPHs. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AlKaHOB, SP°-
ruopuan3anmsi aTOMHBIX OpOWTaniell yriepoaa, o-cBsizb. dusnueckue CBOIMCTBA
AJIKAHOB.



XHAMHUUYECKHE CBOMCTBA QJIKaHOB: PEAKUHUH 3aMELICHUsS, W30MEpU3aluH,
JNETUIPUPOBaHNs, IMKIN3aLUHU, [TINPOIU3a, KpeKUHra, ropenus. IlpencraBinenue o
MEXaHU3ME peakluil paauKaaIbHOTO 3aMEIECHHUS.

Haxoxxnenue B npupoze. CriocoObl MOIydeHHs! U IPUMEHEHHE aTKaHOB.

[Huknoankansl. O01mas Gopmyna, HoMeHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHS M XHUMHYECKMX CBOHCTB MajblX (LMKJIONPOMNaH, IMKIOOyTaH) H
OOBIYHBIX (IIUKJIOTIEHTAH, IUKJIOTeKCaH) MUKIOATKaHOB. CrocoObl MONy4YeHUs] U
IpUMEHEHUE ITUKII0ATKAHOB.

Ankenbl. ['oMonornueckuii psy ajakeHoB, oOmias ¢hopMmysiia, HOMEHKIATypa.
DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ  AlKEHOB, SP?-
ruOpuan3anusi aTOMHBIX OpOuTalned yriaepoaa, o- U 7m-cBsi3u. CTpyKTypHas u
reoMerpuueckass (muc-tpaHc-) wuzomepus. Dusnyeckre CBONCTBA aAJKEHOB.
XVMMHMUYECKHE CBOMCTBA: PEAKLUMU IPUCOCIUHEHHUs, 3aMELICHUS B O-II0JIOKEHUE
IIpU JBOMHOM CBSI3M, NOJMMEpPHU3aUMHA U okucieHus. [IpaBmiio MapkoBHUKOBA.
KauecTBeHHbIE peakliMy Ha JBOHHYIO CBA3b. CIIOCOOBI MOJIyYEHUS U IPUMEHEHU €
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIUMPOBAHHBIE,
Kymyauposannsie). OcOOEHHOCTU 3JIEKTPOHHOIO CTPOEHUSI U XUMUYECKUX CBOMCTB
CONpPsKEHHBIX  AWEHOB, 1,2- wu  1,4-npucoenunenne. Ilonmmmepusanus
CONPSKEHHBIX AMEHOB. CrIocOObI MOMyYyeHUs! M MPUMEHEHUE aJKaIueHOB.

Ankunbl. ["'oMonorudeckuii psj alkMHOB, 0011as GopMyJsia, HOMEHKIIATypa U
U30MeEpHsl. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKMHOB, SP-
ruopuau3anmsi aTOMHBIX opOuTaner yriepoma. dusndeckre CBOWCTBAa AJKHMHOB.
XYWMHYECKHME  CBOMCTBA:  PEAaKUUMU  NPUCOCAUMHEHUs,  JUMEpU3aluu U
TpUMEpPHU3ALUH, OKUCIEHUA. KUCI0THBIE CBOMCTBA aJKWHOB, UMEIOIIUX KOHLIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIMKi Ha TPOWHYIO CBsA3b. CrOCOOBI MOTY4YEHHUS
Y IPUMEHEHUE ATKUHOB.

Apomarnueckue yrieBoaopoasl (apeHbl). ['omonormyeckuid psii apeHoB,
obmiast popMmyna, HOMEHKIATypa U U30Mepusi. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTpOEHHE MOJEKYIbl OeH3o0ma. DU3HUECKUE CBOWCTBA apPEHOB. XUMHUYECKHE
CBOCTBA O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUs B OEH30JIbHOM KOJIbIIE U
YIIEBOJAOPOJHOM paJMKale, PEaKIUu MPUCOCIUHEHUS, OKUCIEHUE TOMOJIOTrOB
Oenzona. IlpeacraBnenue 00 OpPUEHTUPYIOIIEM JEWUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIBILIE Ha MpUMEpEe aIKWIbHBIX PpPaJUKaloB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XMMHUYECKHUX CBOMCTB cTtupona. [lomumepusanus ctupona. CrnocoObl MOTyYeHUus U
OPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Ipupoansiii ra3. IlonytHeie HedTaHbIe ra3bl. He@Th 1 €€ mpoucxoxaeHue.
KameHHbI#1 yroiab U NpoAykThl ero nepepadorku. CrocoObl nepepaboTku HeTH:



NEPETOHKA, KPEKUHT (TEPMHUYECKUM, KaTAIUTUYECKUM), PpUPOPMUHT, MHUPOIU3.
[IponykTel mepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIUIICHHOCTH U B OBITY.

['eHeTHdecKas CBS3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIICBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOAHBIX YrIEeBOAOPOIOB. Peakiuu
3aMCIIECHUS TaJloTeHa Ha THUAPOKCOTPYIIY, HHUTPOTPYIIY, I[THAHOTPYIITY,
amuHorpymmy. JlelicTBue Ha TaJOTreHNPOU3BOAHBIE BOJHOTO M CIUPTOBOTO
pacTBopa ménoun. B3zaumMoaeiicTBie TUTAIOr€HAIKaHOB C MarHUEM M IIUHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKUX COCIMHEHMUAX. Hcnonw3oBanue
TaJIOTCHIPON3BOHBIX  YIIEBOJAOPOJIOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpPraHMYECKUX BEIICCTB.

DOKCIEepUMEHTATLHBIE METOABl HM3YyUEHHUS BEIIECTB M WX IPEBPAIICHUIA:
n3ydeHue (U3NYECKUX CBOWCTB YIIJIEBOJIOPOIOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJaccoB (oOeciiBeurBaHWE OpPOMHOW WIIU
WOJHOW BOXBI, pacTBOpa IEepMaHTaHaTa Kajiws, B3aUMOJCHCTBUE aleTHICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyXeHHE
yriaepoia ¥ BOAOPOJa B OPraHMYECKUX BEIIECTBAaX, MOJy4YEHHUE OHTHIEHA H
M3Y4YEHUE €ro CBOMCTB, O3HaKomileHHe c KoiutekiuusMu «Hedts» n «Yrompy»,
oOpa3laMd  IJIaCTMAcC, KaydyKOB M PE3UHBI, MOJECIMPOBAHUE MOJEKYI
YIJI€BOJOPOIOB U TaJIOT€HIIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucaopoacoaep:xaniue oprannyecKue coeIMHeHUsl.

[IpenensHble OmHOATOMHBIE CHUPTHL. CTpoeHWe MOJEKyn (Ha TMpuMepe
METaHoJla M JTaHona). ['omonoruueckuii psa, oOmas ¢dopmyna, H30MeEpus,
HOMEHKJaTypa W kinaccudukanus. Dusmdeckue CBOWCTBA  MPEACIbHBIX
OJTHOATOMHBIX CIHUPTOB. BOIOpOIHBIE CBS3UM MEXIYy MOJICKYJaMHU CITHPTOB.
XVWMHYECKUE CBOMCTBA: pEaKUM 3aMEIIEHUs, JETUApATaIluu, OKUCICHUS,
B3aUMOJICHCTBUE C  OPraHMYECKUMH M  HEOPraHMYeCKHMMHU  KHUCJIOTaMHU.
KauecTtBeHHas peakuns Ha OJTHOATOMHBIE COUPTHI. [[€MCTBHE 3TaHOA U METAHOJIA
Ha opraHu3Mm uenoBeka. CrocoObl MONY4YEHUS W MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢dupnl, HOMEHKIATYpa U H3oMepusi. OcCOOCHHOCTH (PU3UUECKUX H
XUMUYECKUX CBOMCTB.

MHoOTOaTOMHBIC CIHUPTHI — ATWICHIJIMKOIb W TIMIEpUH. Duzndeckue u
XUMHUYECKAE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOJCHCTBIE C OPraHMIECCKUMU
U HEOPraHWYECKUMH KHUCIOTaMM, KAa4eCTBEHHAs pEakiMs Ha MHOI0AaTOMHBIC
cupthl. [IpencraBneHne 0 MeXaHHW3ME pPEaKIui HYKJICO(UILHOTO 3aMEIICHHS.
HeiictBue Ha opranu3zM denoBeka. CrnocoObl TMONY4YeHHS U MPUMEHEHHE
MHOTOaTOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJEKYNbBI, B3aWUMHOE BIUSHHUE THIAPOKCOTPYIIBI H
oenzonbHOTO siApa. Pusmueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XMUMHYECKUX



cBoiicTB (peHona. KauectBeHHble peakiuu Ha ¢eHon. ToxkcudyHOCTh (eHona.
CrniocoObl monmyueHus u npuMmenenue penona. GenondopmaibaeruiHas CMoa.

KapOoHuabHbIE COeAMHEHUS — JIbJACTU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM Tpynmbl. ['oMoNornyeckue psabl aiabJACTUI0B U KETOHOB, 0OIIas
dbopmyna, u3zomepus U HOMEHKIaTypa. DU3MYECKHE CBOWCTBA albJCTUI0B H
KETOHOB. XHMMHYECKHE  CBOWCTBA  QIBJAETMAOB W  KETOHOB:  pEaKluu
npucoennHeHus1. OKUCIEHUE albIErUA0B, KAYECTBEHHbIC PEAKIIUU Ha albICTHIbI.
Cnoco0ObI MOTy4eHHS U IPUMEHEHUE ajlbJACTHI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/IeTbHBIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepust u HoMeHkatypa. dusnueckue cBorcTBa
OJTHOOCHOBHBIX TPENEIbHBIX KapOOHOBBIX KHCIOT. BOMOpOAHBIE CBS3M MEXKIY
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus ATepUuPUKALUMA, PEAKIUU C Y4YaCTHEM YIJIEBOAOPOAHOrO paauKaa.
OCOOEGHHOCTH CBOWCTB MYpaBbHUHOW KHUCIOTHL. [loHATHE O TIPOM3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHCIOT.
OCcoOEHHOCTH CBOWCTB HEIPEACIBbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. IIpeacraBureny BBICIIUX
KapOOHOBBIX KHCJIOT: CTE€APUHOBAs, NAJIbMUTHUHOBAS, OJCUHOBAS, .JUHOJIE8As,
NUHONeH08as KUCA0Thl. CrocOOBI MONTYYEHUSI U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxubie 2>¢upsl. ['oMmonoruueckuit psii, obmast (opmyrna, uzomepus u
HOMEHKJIaTypa. DPU3NUECKHE U XMMHUYECKUE CBOWCTBA: TUAPOIU3 B KHUCIOW H
HIEJIOYHOU CpEeJIE.

Kupswi. Ctpoenue, puznueckue U XUMHUYECKHUE CBOWCTBA KUPOB: TUIPOJIH3 B
KHUCIION U 1ienovyHon cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPIKAIIUX OCTATKU
HETPEICIIbHBIX JKUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

MpI1a KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHUE.

OO6mras xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, AU~
U Tonvcaxapuael). MoHOcaxapuIbl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcrupuoosa. dusnyeckre CBONCTBAa M HaxoXieHUE B mpupoje. PoTOCHUHTES.
XHAMHUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIMKU C Y4aCTUEM CHUPTOBBIX U AJIbIECTUIHON
Ipynn, CIOUPTOBOE U MOJOYHOKHCIOe OpoxkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAQUYCHUE B KU3ZHEACATENBHOCTH OpraHusma. Jlucaxapuasl: caxapo3a, MaJIbTO3a U
JakTo3a. BoccranaBimBaromye 1 HEBOCCTAHABIMBAIOIINE AUcaxapuabl. [ unponns
nucaxapuzioB. Haxoxnenue B mpupoze u npuMenenue. [lomucaxapuasl: kpaxma,
IVIMKOTEH M 1eiuntoyio3a. CTpoeHrne MakpoMOJNEKYJd KpaxMasa, TJIMKOreHa H
LHEeJUTI0I03bl.  DU3MYECKHMe CBOMCTBAa Kpaxmajga M UEJUIH0JIO3bl. XHMHUYECKUE
CBOMCTBA KpaxMmalia: TMAPOJIM3, KAYECTBEHHAs PEAKLMUS C HOJIOM. XHUMHUYECKHE
CBOMCTBa LIEJUIIOJIO3bL: TUIPOJIN3, MonydeHue 3¢pupoB 1emnono3bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIENK).



OKCHEepUMEHTAIbHBIE METOAbl HM3y4eHHUs BEHIECTB M UX IPEeBpallCHU:
PacTBOPUMOCTh Pa3IUYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJIA C HATPHUEM,
OKHCJIEHHWE STUJIOBOTO CIHPTA B aJIbJIETU]I HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), KAUYECTBEHHBIC PEAKIIUM Ha aJlbJETUlibl (C TUAPOKCUIOM
muammuncepeOpa(l) u  rugpokcumom  menu(ll)), peaknus ramiepuHa
ruapokcuom Mmeau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOWM KHCIIOTHI,
B3aMMOJICHCTBUE PAacTBOpPA TJIOKO3bI ¢ rugapokcunom menu(ll), B3aumonericTBue
Kpaxmaljia ¢ MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 1mo TeMaMm «CHupThl U
benonby, «KapOboHoBbIe KUCHTOTHI. CI0XKHBIE 3PUPBI».

A3o0Tcoep:Kanue OpraHudecKue coeJnHeHu.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIC amMmMuaka. Kmaccudukanys aMuHOB:
anudariyeckue M apoMaTUYeCKHe;, IEePBUYHBIE, BTOPUYHBIE U TPETUYHBIE.
Ctpoenne monekyn, obmas (Gopmysa, U30MepHs, HOMEHKIATypa U (PU3NUECKHE
cBoiicTBa. XUMHUYECKOE CBOMCTBA anuaTUYECKUX aMHHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Comnu anKuIaMMOHUA.

AHMIIMH — TIPEACTaBUTENIb aMHHOB apoMaruueckoro psga. CrpoeHue
aHunuHa. B3anMHOe BIIMSIHUE TPYIIT aTOMOB B MoJieKyJie aHminHa. OCOOEHHOCTH
XUMUYECKUX CBOWCTB aHuiuHa. KadecTBeHHBIE peakinuu Ha aHUiIuH. CrocoOsbl
MOJIyYeHUsT W TpUMEHeHHe anudaTuyeckux amMuHoB. [lonmydeHue aHuimuHa wu3
HUTPOOEH30J1a.

AwmwuHOkHUCIOTEL. HoMeHKkmarypa u uzomepusi. OTaenpHbIe TPEICTABUTEIH O
AMUHOKHUCJIOT:  TJIMIMH, ajaHuH. Ou3udeckue CBOWCTBA  aMUHOKHUCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHEHUN, peakuus TOJUKOHJEHCAlMK, OOpa3oBaHHE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUJIPOJIU3 MENTUIOB.

benku kak mpupomHsie mojguMmephl. llepBuunasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OENKOB: THAPOJIH3, JACHATYypalus,
KaueCTBCHHbIE PEaKIIMK Ha OCIKH.

OKCIepUMEHTAIbHBIE METOAbl M3YyYEHHUsI BEIIECTB M HUX MPEBpallleHH:
pacTBOpeHuEe OENTKOB B BOE, JCHATypalus OCJKOB IMPU HArpeBaHUM, IIBETHHIC
peakiuu Ha O€JKH, pelIeHHWe OKCIEePUMEHTAIbHBIX 3ajlad MO0 TeMaM
«A30TCcolepKalllUe  OpPraHWYECKUE  COCAUHEHHS» U «Pacnio3HaBanue
OpPraHUYECKUX COCTUHCHUI.

BrbicokomoJieKy isipHbIe COeTHHEeHHS.

OCHOBHBIC TIOHSTHS XUMHUU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPHU3ALINM, CPEIHSS MOJICKYspHast



macca. OCHOBHBIE METOJBI CHHTE32 BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
NOJIMMEPU3aLUs U ITOJTMKOHICHCALIHSL.

[lomumepHble Marepuanbl. [lmacTtmacceel  (ITOJNMATUIIEH, TMOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TIOJMCTUPOJ, TOJUMETUIMETAKpUiIaT, IOIUKApOOHATHI,
noJIMdTUIIeHTepePTanar). Y THim3anus 1 nepepadoTKa MmiacTUka.

DnacToMepsl: HaTypalbHbINA Kay4dyK, CUHTETUYECKHUE KaydyKd
(OyTamreHOBbIH, XJIOPOIPEHOBBIN, U30MTPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HarypasibHble (XJIOMOK, MIEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAalpOH U JaBCaH).

[Tonmumepsl CIeUATBbHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AJIEKTPOIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMbie OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M HUX IPEBPALLECHUIA:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
Kay4yKOB, pEIICHHUE OJKCIEPUMEHTANbHBIX 3adad 1o Teme «Pacrno3HaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnsle 3amaun.

Haxoxnenne MomnekyasapHod (OpMyJibl OpPraHUYECKOro COEIUHEHUS II0
MacCoBbIM JIOJSIM  DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaX0XJICHHE
MOJIEKYJISIpHOM (POpPMYJIBI OPraHMYECKOTO COEAMHEHUs 1o Macce (00béMy)
OPOAYKTOB CrOpaHus, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkuMd W/WIM HCXOJHBIX BELIECTB, YCTAHOBJEHUE CTPYKTYpHOH (popmMyIbl
OpPraHMYEeCKOro BEIECTBA HAa OCHOBE €ro XMMHYECKHX CBOWCTB WJIM CIIOCOOOB
NOJIYYEHHUSI, ONPEIECICHUE JOJIA BBIXOJA MPOAYKTA PEAKUHH OT TEOPETHUYECKU
BO3MOXXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanu3zanus MexXnpeaMeTHbIX CBS3€H MPU U3YYEHUH OpPraHUYeCKOM XMMHH B
10 kimacce OCYUIIECTBIISIETCS 4e€pe3 HCIOIb30BaHUE KaK OOIIUX EeCTECTBEHHO-
HAayYHBIX TIOHSITHH, TaK ¥ TIOHATUH, MPUHATHIX B OTIACIBHBIX MpEaMeTax
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: SIBJICHUE, HAYYHbIN (DaKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHajlu3, CHHTe3, Kiaccudukaius, HAOIIOJEeHUE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®duzuka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
HHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, (DPU3MYECKUE BEIIMYMHBI, €IUHMIIBI W3MEPEHHUS, CKOPOCTb, HEPrus,
Macca.

buonorusi: knetka, oOpraHusM, 3KOocuUcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(MHBIA M TeTepOoTpO(HBIA TUI MUTaHUSA, OpOXKEHUE,



(doTocuHTE3, IBIXaHWE, OENKH, YIJICBOMBI, MHPbI, HYKJICUHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadusi: mosne3HbIe HCKOMAEMBIE, TOTLIHBO.

TexHoONmOrWs: MNHUIIEBBICE MPOAYKTHl, OCHOBBI PpAI[MOHATBHOIO IHTAHUS,
MOJOIIIAE CPEJCTBA, MaTEPHUAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYECCKHX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX siAep. XUMHUYECKUW 351eMeHT. M3otonbl. CTpoeHue
AJEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBbIE YHUCIA. DHEPreTUYECKUE YPOBHU U
noypoBHHU. ATOMHbIE opOuTanu. Kinaccupukanus XuMHUECKUX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OpPOUTAIISIM.
DNEeKTpOHHbIE KOH(PUTYpaAllMd aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, HJIEKTPOHHBIE KOH(HUTyparuu HMOHOB.
DIIEKTPOOTPUIIATENBHOCTD.

Ilepuoanueckuit 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsi3b MEPUOANYECKOrO 3aKkoHa W llepmoamyueckoi cUCTEMBI
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX H CJIOXHBIX BEIIECTB [0 TIpylnmaM © MepuoJaM. 3JHaYeHUe
nepuoanueckoro 3akona /[.11. Menneneena.

XuMuueckass CBi3b. BHIbl XUMHYECKOW CBSI3U: KOBAJEHTHAas, WOHHAas,
MeTayindeckas. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKLENTOPHBIA. DHEPIUs U IJMHA CBsI3U. 1[0IpHOCTD, HAlIPaBIEHHOCTh U
HAChIIIaEMOCTh KOBaJEHTHOW CBsA3U. Kparneie cBsa3u. BomopomgHas CBsA3b.
MexXMONEKyISpHbIE B3AUMOICHCTBHS.

BajleHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKIUM CTPOCHUEM (HA MPUMEPE COCITUHEHHI
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBieHrne 0 KOMIUIEKCHBIX coeqnHEHNAX. COCTaB KOMIIEKCHOTO MOHA:!
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHUH.
[ToHsITHE O KOOPAMHALIMOHHON XUMUMU.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJSIDHOIO  CTPOE€HHUA.  THIIbI
KPUCTALTUYECKUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonstue o nucnepcHbix cucremax. MctuHHbie pacTBOphl. lIpeacraBinenue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIPAKEHHS KOHIIGHTPAIMW PACTBOPOB:
MaccoBasi JI0JIsl BEUIECTBA B PACTBOpE, MOJISIpHAs KOHUEHTpauusa. HacellienHsie u
HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KprcTammoruaparsl.



Krnaccudukarus 1 HOMEHKIaTypa HEOpPraHMYEeCKUX BellecTB. TpuBHAIbHBIC
Ha3BaHUS OTIECIIBHBIX IIPEICTABUTEIIEH HEOPITaHUUECKUX BELIECTB.

Krnaccugukaiuss XuMUYECKUX peakiMii B HEOPraHMYECKOM M OpraHMYeCcKou
XUMHUH. 3aKOH COXPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U NPEBPALLICHHS
SHEPIruu MPU XUMUUYECKUX peakiusX. TeroBbie 2Q(HEKThl XUMUYECKUX PEaKIUi.
TepmMoXxuMHU4ECKUE YPABHECHMUS.

CKOpOoCTh XUMHUUYECKOW PEaKINK, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['oMoreHHbI€ 1 reTeporeHHbIe peakiuu. Katanus u karaims3aTopsl.

OOparuMble 1 HEOOpaTUMbIC peakinu. XUMU4deckoe paBHoBecue. KoHcTanTa
XUMHYECKOro paBHOBecHs. DaKTOpbl, BIMSAIOIMIME HA IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSA: TEMIIEPATYpPA, NABICHUE U KOHLEHTPALUM BEIIECTB, YYaCTBYIOLIUX B
peakuuu. [Ipunuun Jle [larense.

OnextponuTuyeckas auccouuanus. CuiibHble H  ciaOble  3JIEKTPOJIUTHL
Crenenp nucconumanuu. Cpena BOIHBIX PAacTBOPOB: KHUCJIOTHAas, HEWTpasbHas,
menoyHas. Bomopoaubiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTENeHb  OKUCICHUS.
OkucnauTenb M BOCCTAHOBUTENb. IIpolecchl OKHUCIEHHSI W BOCCTAHOBIICHUS.
Baxnelme OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOrO OanaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W WX MPEBPAIICHUM:
pa3lIOKEHUE TMEPOKCHIA BOAOPOAA B TIPUCYTCTBUM KaTaand3aTopa, MOJIECIH
KPUCTALTUIECKUX PEIIETOK, MPOBEACHUE PEaKIIii HOHHOTO 0OMEHa, OTPE/ICIICHIE
cpedbl pacTBOPOB C IOMOIIBKD HMHIAWKATOPOB, W3YUYCHUE BIUSHUS Pa3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM pEaKIWH U TIOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

Heopranuueckasi xumus.

[lonoxenne HemeraiuioB B Ilepuonndeckonm CUCTEME  XMMHYECKUX
sanemenToB [.M. MenpeneeBa 1 0COOEHHOCTU CTPOCHUSI UX aTOMOB. Dusznueckue
CBOMCTBa HEMETAIOB. AJUIOTPONHS HEMETAIOB (HAa MpUMEpPE KHUCIOpPOAA, CEpPHI,
dbocdopa u yriaeposaa).

Bonopon. Ilonydenue, gusnueckue M XMMHUECKHE CBOKMCTBA: pPEAKIUU C
METAUIaMA W HEMETAJUIAMH, BOCCTAHOBHUTEIBHBIE  CBOWCTBA. ['mMapuubl
TomMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxxneHue B MpHUpOAE, CIOCOOBI MONy4YeHUs, (PU3NUYECKUE U
XUMUYECKUE CBOMCTBA. ['alIoreHOBOOpOAbl. BakHenIne KUCIOpoacoaepKaliue
COeIMHEHHUs TranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOJTYYECHHS
rajoreHoB. [[ppyMeHeHne rajJoreHoB U UX COCAUHEHUM.



Kucnopon, o3oH. JlabopatopHble W MPOMBIIUICHHBIE CIOCOOBI TMOMyYEHUs
kuciopona. duznueckue U XMMUYECKUE CBOWMCTBA U NMPUMEHEHHE KHCIOPOJa U
030Ha. OKCHUIBI 1 IEPOKCHIBI.

Cepa. Haxoxpaenue B mpupojae, CIOCOObI TONYy4eHUS, (PU3UUYECKHE U
xumuueckue cpoiictBa. CepoBogopon, cyiabdunbl. Oxcun cepwi(1V), oxcun
ceppl(V1). CepHucras m cepHas KHUCIOTBI U UX coyid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COeIMHEHU .

A3zor. HaxoxaeHue B MpupoJie, CHOCOObI TONydeHUs, (GU3HUYECKUE U
XUMHUYECKUEe cBOMCTBA. AMMHMAaK, HUTpUIbl. OKCHIbl a30Ta. A30TUCTast U a30THAs
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KucoThl. [IpruMeHeHune azora
U €r0 COeIMHEHUN. A30THBIE Y00PEHUS.

®ochop. Haxoxnmenme B mpupojse, CnocoObl MoiaydeHus, (pusudeckue u
xumuueckue cBorictBa. Dochuaslt u dochun. Oxcunbl docdopa, dochopHas
kuciora u e€ comu. Ilpumenenue docdopa u ero coemuaeHui. DochopHbIe
yI00peHUSI.

Yrnepon, HaxokACHWE B NOpuUpoje. AJUIOTPONHBIE  MOAU(UKAIUH.
Ou3nyeckue ¢ XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoM. Oxkcun yriuepona(ll), oxcun yranepoma(lV), yrompHast kuciora u e
CONU. AKTHBUPOBaHHBIN yroib, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IpuMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YTIIEPOJIOM, U €0
COETMHEHNH.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHus, (PU3NYECKUe H
xumuueckue cpoiictBa. Okcupa kpemuus(lV), kpemHueBasi Kuciora, CUIUKATHI.
[IpumeHeHue kpeMHus U ero coequHeHu. CTEKII0, €ro MoJlydeHue, BUJIbl CTEKJIA.

ITonoxxenne MeraiuioB B Ilepuognueckon CUCTEME XMMUYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTpOEHHUS DJEKTPOHHBIX 000J04YeK aToMOB MeTayuioB. OOmue
¢dusnueckne cBoiicTBa MeTaioB. [IpuMeHeHHe METaIoOB B OBITY W TEXHUKE.
CnuiaBbl METAILIIOB.

DNEKTPOXUMUUYECKUI  psifi  HamnpsbkeHuid  MertamwioB.  OOmme  crnocoObl
MOJTY4CHUS METaJUIOB: TUAPOMETAILTYPrusl, MUPOMETATLTYPIus,
anekTpomeramutyprus. llositue o koppo3uu MerawioB. CrnocoObl 3alUThl OT
KOPPO3UHU.

OO6mas xapakrepuctuka MmetamioB |A-rpynnsl [lepuoguyeckoil cucTteMbl
XUMUYECKUX OdJeMeHToB. Harpuit wu kammil: mnomydenue, ¢u3MuecKue U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COETUHECHUM.

O6mas xapaktepuctuka MetrauioB |IA-rpynmer I[lepuogudeckoit cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblLMid: ToJdy4dyeHue, (unyeckue Hu
XUMUYECKHUE CBOMCTBA, MNPUMEHEHHE TPOCTHIX BEIIECTB U HX COCIAUHEHUH.
JXKécTtrocTh BOABI U CIIOCOOBI €€ YCTPaHESHHUS.



ATIOMUHMI: MOTy4YeHHe, (PU3NUYEeCKue U XMMUYECKHUE CBOWCTBA, IPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coenuHeHuil. AmoTepHble CBOWCTBa OKCHUIA U
TUAPOKCHUIA ATFOMUHUS, TUAPOKCOKOMIUICKCHI aTFOMUHUSI.

OOmiasi xapakTepucThka MeTauioB To0ouHbIX moarpymnm  (b-rpymm)
[Teproanueckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.

PU3NYECKHE U XUMHYECKUE CBOMCTBA XpoOMa M €ro coequHeHu. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u nuxpomarsl, UX
OKHUCJIMTENbHBIE CBOMCTBA. [lonydyeHne u npuMeHeHue xpoma.

@u3nyecKkne M XUMHYECKHE CBOMCTBA MAapraHua M €ro COCAWHEHUU.
Baxueiimne coenunenuss Mapranua(ll), wmapranna(lV), wmapranna(VI) u
mapranua(VIl). Ilepmanranar kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

du3nyeckue U XUMHYECKUE CBOMCTBA JKele3a U ero coeauHeHnil. OKCHIbI,
ruapokcuabl u coiu kene3a(ll) u sxenesa(lll). [TonyueHne u mpuMeHEHHE *Kee3a
U €r0 CILUIABOB.

PusnyecKkrue 1 XUMHUYECKUE CBOMCTBA MeAU U €€ coenuHenuil. llonyyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHUM.

[{uuk: nosydyeHue, (PU3NYECKHE M XUMUYECKHE CBOWCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa Y TUAPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHune
[IMHKA ¥ €T0 COeAUHCHUM.

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHUsI BEIIECTB M HX MPEBPALICHUN:
u3ydeHue oO0pas3lloB HEMETa/uIoB, TopeHue cephl, (docdopa, keneza, MarHusi B
KHCIIOPOJIe, M3Yy4YEHHE KOJUIeKIMM «MeTamibl M CIUIaBbl», B3aUMOJECHCTBHE
HIEJIOYHBIX U MIEJIOYHO3EMENBbHBIX METAJUIOB C BOAOW (BO3MOXKHO HCIIOIb30BAHUE
BUJICOMATEpPHUAJIOB), B3aUMOJICUCTBUE ITMHKA M JKEJie3a C pacTBOpaMU KHUCIOT U
HIeJI04Yel, KaYeCTBEHHBIE PEaKIM Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPO/AA
U KaTUOHbl METAJUIOB, B3aMMOJEWCTBHE THAPOKCHUAOB AIOMHHUS M LHHKA C
pacTBOpaMu KHUCIIOT U IIEJIIOYEH, pelIeHruEe SKCIEPUMEHTANbHBIX 33/lady M0 TeMaM
«Tanorensy, «Cepa u e€ coeguHeHUs», «A30T U GHochop U HX COSAUHEHUSY,
«Mertasuibl TJIaBHBIX TOATPYNI, «MeTamibl TOOOYHBIX MOATPYIID).

XUMHUS 1 KU3Hb.

Ponb xumun B obecrieueHn yCTOMYMBOrO pa3BUTHUs yenoBeuecTBa. [lonstue
O HAY4YHBIX METOJAaX TMO3HAHUS M METOAOJIOTMA HAYYHOIO MCCIEIOBAHUS.
Hayunbie mpyuHIUIBI OPraHU3AIMU XUMHYECKOTO MPOU3BOICTBA. [[pOMBITIICHHBIE
CIOCOOBI TTOTYYCHUSI BAKHEUIITUX BEIIECTB (HA TPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOM KHCJIOThI, MeTaHoJia). [IpoMbIiieHHBIE CIOCOOBI MOMyYEHUs METAIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKPYXKAIOMIEH Cpellbl U €ro MNOCIEACTBHUS.
Ponb xumuu B o0ecrieueHr S3HEPreTuuecko 0€30macHOCTH.

Xumug U 300pOBbe 4enoBeka. JlekapcrBeHHble cpencrta. [IpaBuiia
UCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapatroB. Poiib XuMuM B pa3BUTUN MEIUILIUHBI.



XUMHS MHUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe A00aBku. Poib Xumuu B
o0ecrieueHnH NUIIEeBON 0€30MaCHOCTH.

Kocmernueckue u mnapdromepHbie cpeactBa. beiToBas xumus. [lpasuiia
0€30I1acHOr0 MCIIOJIb30BaHMs TMpEenapaToB OBITOBOM XWMHUU B IOBCEIHEBHOM
KU3ZHHU.

XUMHST B CTPOUTENIHCTBE: BAKHEUIIUE CTPOUTEIbHBIC MaTepuaibl (IEMEHT,
OCTOH).

XuUMHUS B CENbCKOM X03siicTBe. OpraHnveckue U MUHEpalIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKH, CTEKIIO, KEpaMmuKa.
Marepuansl 11 3JIEKTpOHUKUA. HanoTexHOMOrnu.

Pacuérnsle 3amaun.

Pacuérpr: maccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIWYECTBY
BEIIECTBA, Macce WM O0BEMY OAHOrO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CIH OJHO U3
BEIIECTB MMEET MpUMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peakuuy, €cClid OJHO M3 BEIIECTB JAaHO B BHJE pPACTBOPA C ONPEIEIEHHOU
MAacCOBOM JIOJIEM PACTBOPEHHOrO BEIIECTBA, MACCOBOW JIOJM W MOJISIPHOU
KOHIICHTPAllMM BEUIECTBA B PAacTBOPE, [OJIM BBIXOJIa MPOAYKTA PEAKLUHH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusg  MeXNpeAMETHBIX  CBSI3€M MNpU  U3YYeHUM  o0mel u
HEOpraHudeckol xuMuu B 11 Kiacce ocylecTBIsIeTCsl Yepe3 UCIOIb30BAHUE KaK
OOIUX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK ¥ TOHITHHA, IPUHATHIX B OTAEIHHBIX
peMeTax eCTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAYUYHBIN (haKT, THIIOTE3a,
TEOpHsl, 3aKOH, aHAJIM3, CHUHTE3, KiaccU(UKaIus, NepUOJUIHOCTb, HAOIIOACHUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIENb, MOJIETMPOBAHNE.

®usnka: Marepus, MHKPOMHp, MaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEJO, OOBEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WCATLHBIN Tas,
busnyuecke BEJIMYMHBI, €IMHULIBI U3MEPEHUsI, CKOPOCTh, IHEPTHsl, Macca.

buonorus: kieTka, opranusM, sKocuctema, ouocdepa, metadoau3M, Makpo-
Y MUKPORJIEMEHTHI, O€JIKU, KUPBI, YTIEBOIbI, HYKIIEMHOBBIE KUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB U IOTOK SHEPTUH B 3KOCHCTEMAX.

['eorpadust: MuHepanbl, TOPHBIE MOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
peECYpCHI.

TexHonorusi: XuMu4yeckasi TPOMBIILIEHHOCTb, METAILTYPrusi, CTPOUTEIbHBIE
MaTepHalibl, CEIbCKOXO03SICTBEHHOE MPOU3BOJICTBO, MUILEBASI MPOMBIIIJIEHHOCTD,
dbapmarieBTHIECKAS MIPOMBIIICHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX



IperaparoB, IIPOHU3BOACTBO KOHCTPYKIHMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIIINICHHOCTb, HAHOTCXHOJIOI'NH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA VI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcCTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHUSI MpeamMera «XUMHsS» Ha YPOBHE CPEIHETO
oO1rero 00pa3oBaHUsI BBIICICHBI CICIYIOIIME COCTaBIISIIONIME: OCO3HAHUE
OOYJarOMIMMUCS POCCUMCKOM TPAXKIAHCKONW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAaMOONPEICICHUIO; HATMYUEe MOTUBALIMU K
OOy4eHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaroONUXCs PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE MPaBWJIAMU M HOPMAaMH TOBEACHUS; HAJIMYUE
MPaBOCO3HAHMUS, SKOJIOTMUECKON KYIbTYpPhl, CIOCOOHOCTh CTABUTh 1[E€JIU U CTPOUTH
YKA3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yNIbTaTbl OCBOCHUS MpeaMeTa «XUMHUSD» OTpaXKaroT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEIILHOW M MPAKTHUUYECKON JeATeIbHOCTU
00y4Jaromuxcs B MPOIIECCe peaan3aun 00pa3oBaTelIbHON AESITEIHLHOCTH.

JIMYHOCTHBIE PE3YyNAbTATBl OCBOCHUSI MpPEAMETa «XUMHUS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOM M MPAKTUYECKOU JCSATEIHbHOCTH
oOydJarmuxcs B MPOIECCe peaan3alid 00pa3oBaTENbHON NEATEIbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBOKECHUS K 3aKOHY U MPABOIMOPSAIKY;

MPEACTABJIEHNUS] O COLMAJIbHBIX HOPMAax W MPABUIAX MEXKIMYHOCTHBIX
OTHOLLIEHHM B KOJUIEKTUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESITEIBHOCTH NIPU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATENbHBIX 3a/1ay, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMATh W TPUHUMATH MOTHBBI, HAMEPCHHUS, JIOTUKY U
apryMeHThI IPYTUX MPU aHAIM3€ Pa3IMYHbIX BUJAOB YUCOHOU NeATEIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS

LIECHHOCTHOI'O OTHOUIEHHWS K MCTOPUYECKOMY H HAYYHOMY HAaCJIECIUIO
OTECUYECCTBEHHON XMMUU;

YBOXEHUSI K TIPOIIECCY TBOpPYECTBA B 0OJIACTH TEOPUM M MPAKTUYECKOTrO
IIPUJIOKEHUST XUMHUHU, OCO3HAHUS TOrO, YTO JIAHHBIE HAyKUM €CTb pE3yJbTar
JUINTEIbHBIX ~ HAOMIOJCHUHN, KPOMOTJIIMBBIX  DKCIEPUMEHTAIBHBIX  TOHUCKOB,
IIOCTOSTHHOT'O TPyJa YUYEHBIX U IPAKTUKOB;



MHTEpeCa M TO3HABATEIIbHBIX MOTHBOB B TMOJYYEHHH U TIOCIEAYIOIIEM
aHaiu3e MH(pOpPMAalMK O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUeCTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OLIEHUWBATh CUTYAlMH, CBS3aHHbIE C XUMUYECKUMU SIBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIEC PEIIEHUS, OPUEHTUPYACh HA MOPaIbHO-HPaBCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE MOBEACHUE W NOCTYNKH CBOMX TOBAPHILEH C
NO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBUM
MIOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPbI 310POBb:

MOHUMAaHUsl LEHHOCTEH 310poBOro W 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (DHM3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHUST TIpaBUJl 0OE€30IacCHOr0 OOpalieHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOU JEATENBHOCTH;

NOHUMAHUA LEHHOCTM TPaBUI HHIUBUAYATbHOIO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEJAEHUS B CUTYalUsX, YIPOKAIOLIUX 300POBBIO U )KU3HU JIOCH;

OCO3HAHUS MOCJEICTBUN M HENPUSATUS BPEIHBIX MPUBbIUEK (yHnoTpeOiIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) TPyA0BOro BOCIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEI0BaTEIbCKON
NEeSTENbHOCTH, OOILECTBEHHO TIOJIE3HOM, TBOPYECKOM W JpPYrMX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PpEUICHWU NPAKTUYECKUX 3ajad
COLIMAJILHOI HAIPaBJIIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3Y4EHHUIO Mpodeccuii pa3iuyHoro poaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXEHUS K TPYIY, JIOIAM TPYyJla U pe3yJibTataM TPYJ0BOM JAESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJLHONH TpaeKTOpUU
oOpa3zoBaHus, Oyayilel mnpodeccun W peaau3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUU, UHTEPECOB U
noTpeOHOCTEl 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11eJIECO00PAa3HOro OTHOIICHHUS K NPUPOAE KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOATLHOIO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKHX MPOLECCOB HA COCTOSIHUE TPUPOTHON U COLIMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJWMOCTH HCIIOJNB30BAHUS JOCTHKEHUM XUMHHU IS
pELICHUS BOIPOCOB PALMOHAIIBHOTO IIPUPOIOTIOIL30BAHUS;

AKTUBHOTO HEMNPUATUA JCUCTBUM, MPUHOCAIIMX BPEA  OKPYXKaroIIeh
IPUPOJHON cpejie, YMEHHUS MPOrHO3MPOBATh HEOJAronmpUsITHBIC IKOJIOTHYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAIIATh UX;

HAUIMYUS PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPBHI,
OIbITA JEeSITeIIbHOCTH AKOJIOTUYECKOMN HAIPaBJIEHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MMHU B MO3HABATEJIIbHOW, KOMMYHUKATUBHOW WU COLMAIIBHOM
PAKTUKE, CHOCOOHOCTM W yMEHHS AaKTUBHO TMPOTUBOCTOATH HJEOJIOTHUU
xemo(poouu;

7) HEHHOCTH HAYYHOI' O O3HAHMSA:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeNU(PUKA XAMHHA KaK HayKd, OCO3HaHHS €€ poiud B
(GbOpMHUPOBAaHUN PAIIMOHAIIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUHU IIEJIOCTHOIO
MpEACTaBICHUSI 00 OKPYXKAIOIIEM MUPE KaK O €IUHCTBE MPUPOJBI U UYEJIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM U pEIICHUU NPOoOJieM COXpaHECHHS
IIPUPOJTHOTO PABHOBECHS;

yoexaEHHOCTH B 0cOOOM 3HAYMMOCTH XMMHHM JJII  COBPEMEHHOMN
UUBWIN3AIMHA: B €€ T'YMaHUCTUYECKOM HAIMPABICHHOCTH W Ba)XHOM pOJIA B
CO3JJaHMM HOBOW 0a3bl MaTepUAIbHOW KYJIbTYpPbl, B PEIICHUU TIJI00ATBHBIX
npo0JeM YCTOWYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTHUCCKOM,
MUIIEBOM M DKOJOTHYECKONW 0€30MacHOCTH, B Pa3BUTHUH MEIUIIMHBI, 00eCTICUCHUN
YCJIOBHH YCIICIIHOTO TPyAa U IKOJOTHYECKH KOM(OPTHOM KU3HU KaKIOTO 4jieHa
00111eCcTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TIOHUMAaHUA CYIIHOCTA METOHOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MOJTy9aeMble 3HAHUS JIJIS aHAJIM3a W OOBSICHEHUS SIBJICHUI OKPYIKAIOIIEr0 MUpa |
MPOUCXOAIINX B HEM M3MEHEHUH, YMEHUS JIeJIaTh 00OCHOBAHHbBIC 3aKJIFOUCHUS Ha
OCHOBE Hay4yHbIX ()aKTOB M HWMCIOMIMXCA MJaHHBIX C TIEJbI0 TONy4CHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHWMHYECKHWE 3HAHUSA IS
perieHus npooJieM B peaIbHBIX KU3HEHHBIX CUTYAITUsIX;

MHTEpECa K MO3HAHUIO, UCCIIEIOBATEIILCKOM JIESTEIIbHOCTH;

FOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpPa3OBaHUIO U
caM0o00pa3oBaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUH 110 XHMHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH;

HWHTEpeca K 0COOCHHOCTSIM TpyJa B pa3aIudHbIX cdepax MmpodecCHoHATbHON
JEeSITEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MerTanpeMeTHbIC Pe3y/IbTaThl OCBOCHHUS MPOTrPaMMbI 10 XMMHH Ha YPOBHE
cpenHero obiiero o0pa3oBaHUs BKJIIOYAIOT:

3HaYUMbIe i1 (QOPMHUPOBAHUS  MHPOBO33PCHHS  OOYYAIOIIHUXCS
MEXIUCITUIUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaKAIOIIHE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpPa M CICHH(PHUKY METOJAOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepus, BEIISCTBO, SHEPrus, SBJICHHUE,
nporiece, CUCTeMa, HayIHbIH (DaKT, TPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH,
TCOpHS, HCCIIeI0OBAaHUE, HAOIOICHNE, U3MEPEHUE, SKCIICPUMEHT U IPYTHE);

YHUBEpCAIbHBIE ydeOHbBIE JICHCTBHUS (TIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (G yHKIIMOHATBHON
IPaMOTHOCTH U COLMAILHOW KOMIIETEHIIH 00 Yy4aroInXCs;
CIIOCOOHOCTH 00 yJaroImuxcst UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YYCOHBIC
JICUCTBUS B IIO3HABATEILHON U COLIMAIIBLHOM MPAKTHUKE.

MeranpeaMeTHbIe Pe3ybTaTbl OTPa)XaroT OBJIAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCIIbHBIMH, KOMMYHHUKAaTHUBHBIMH W PETYISTHBHBIMU
NICUCTBUSIMU.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS

1) 6a30BbI€e JTOrHYeCKHeE AeliCTBUSA:

CaMOCTOSITEILHO  (OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpeaeNsITh 1€ JeATCILHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTIOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITEILHOCTH C ITOCTABJICHHBIMU LIECIISIMU;

UCIIOIb30BaTh MPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapAKTEPHbIC TPU3HAKK TOHATUM W yCTAHABIMBATh MX B3aMMOCBS3b,
HCIIO0JIb30BaTh COOTBETCTBYIONINE MOHATHS I OOBSICHEHUS OTACIIbHBIX (DaKTOB M
SIBJICHUM;

BBIOMpaTh OCHOBAHMS M KPUTEPUU I KJacCH(PHUKAIMK BEIIECTB U
XUMHUYECKUX PEAKIINN;

yCTaHABJMBAaTh MPUUYMHHO-CJIECJCTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyXJeHUus (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTWH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpHUBAEMbIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUYCHUS;

MPUMEHSThH B MPOIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMHHU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIIH, ITPE0OPa30BLIBATH MOJICIbHBIC ITPEJCTABIICHUS — XUMHUCCKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU



peakMu — MpU PEIICHUU Y4EeOHBIX IMO3HABATEIbHBIX M MPAKTHUYECKUX 3aj]1ad,
IPUMEHATh HA3BAHHBIC MOJEIIBHBIE NPEJCTaBICHUS JJIS BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEAKIUH.

2) 6azoBbIe MCCJIET0BATEIbCKHE 1eCTBUS:

BJIaJIETh OCHOBaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
peaKUunii;

(bopMynupoBaTh LENU U 33Ja4H UCCIIEI0BAaHUS, UCIIOIb30BATh 1OCTABJICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBaHHBIE BOMPOCHI B KauyeCTBE MHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (POPMHPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY>KJIECHUN;

BJQJIETh HAaBBIKAMHM CAMOCTOSITEILHOIO IIJIAHUPOBAHHUS M MPOBEICHUS
YYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOMIONATh 3a XOA0M
polecca, CaMOCTOSTENLHO IPOTHO3UPOBATh €ro pe3ynbrar, (hopMynnpoBaTh
0000IIIeHHsI ¥ BBIBO/IBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIICTOBAHMS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOJIETaHHON paboTe;

npuoOpeTaTh ONbIT YYEHUUYECKOW HCCIIEAOBATEIbCKOM U MPOCKTHOU
NEeSATENbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIONCKY METOJOB PEIICHHUS] NPAKTUYECKUX 3aa4, NPUMEHEHHUIO pPAa3JIMYHbIX
METO/I0B MTO3HAHUS.

3) pa6ora ¢ uaopmaumeii:

OPUEHTUPOBATHCS B  PA3IMYHBIX HMCTOYHUKAX HHPopMauuu (HaAydHO-
HOMYJIIpHasl JMTEeparypa XHWMHUUYECKOTO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcbl UHTepHeTa), aHanmuM3upoBaTh MH(OPMALMIO pa3IMYHbIX BUIOB U (HOpM
pe/ICTaBIICHUS, KPUTHUYECKU OLICHUBATh ed JOCTOBEPHOCTD u
HENPOTUBOPEUHUBOCTE;

(GopMyIupoBaTh 3aPOChl U MPUMEHATh PA3IUYHBIE METOJbI NPU MOUCKE U
orbope wuHbOpManMK, HEOOXOAUMOW [JIsl BBIMNOJIHEHHS Y4eOHBIX 3a7ad
OIPEACIIEHHOIO TUIIA,

npuoOpeTaTh OMNBIT HMCHOJIb30BaHUS HHPOPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTUI U PA3IMYHBIX IOMCKOBBIX CHCTEM;

CaAMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (OpMYy  IpEACTaBICHUS
uHpopmaru (cxemMbl, rpaduKH, TUarpaMMbl, TAOIHILIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIA $3bIK B KAauyeCTBE CpPEICTBA Mpu pabore ¢
XUMHUYECKON HMH(pOpMalMel: TMPUMEHATh MEXIpeAMETHbIE ((pu3ndyeckue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJIUYCCKUC CPCACTBA HAT'TLIAHOCTH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:



3a1aBaThb BOIIPOCHKHI I10 CYICCTBY 06CY)I(II&CMOI>'I TCMBI B XOIC JUaJiora /U
AUCKYCCHH, BBICKA3bIBATb UJICH, (1)OpMYJII/IpOBaTI> CBOHU IIPCHIIOKCHHUA
OTHOCHUTCJIBHO BBIITOJIHCHU S HpGI[J'IO)K@HHOfI 3aJa4uu,

BBICTYIIATh C MPE3CHTALMEN PE3YyJbTATOB IO3HABATEIBHON ACATEIIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEJIBHO MUJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMHUUYECKOTO KCIIEPUMEHTA, MPAKTUUECKOW pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaU3aIlii y4eOHOT0 MPOEKTa, U (OPMYIUPOBATH BHIBOJIBI
[0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEIOBAHUM ITYTEM COIVIACOBAHUS TO3ULIUK B
X0J1e 00CYXKIeHUsI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHBIe YHMBeEpPcaIbHbIEe Y4YeOHbIe 1eliCTBHUSA:

CaMOCTOATENIbHO IUIAHUPOBAaTh M OCYHIECTBIIATH CBOK I103HABATEILHYIO
NEATENBHOCTh, ONpenessas €€ Lenu M 3aJadd, KOHTPOJUPOBaTb M IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MPEJIaraeMblii  aNTOPUTM JIEUCTBHM TIpH
BBIIIOJIHEHUM Y4EOHBIX M MCCIENOBAaTENbCKUX 3a/ady, BbIOMpaTh Haumbosee
3((PeKTUBHBIN C€IOCO0 KX pelIeHHs ¢ Y4ETOM TIOJYyYEHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYHICCTBIISITH CAMOKOHTPOJIb JIEATEIILHOCTH HA OCHOBE CaMOaHAlu3a H
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[TpenMeTHBIC pe3ysIbTaThl OCBOSHUS MPOTPAMMEBI 110 XHMHH Ha YTIyOJIEHHOM
ypOBHE Ha YPOBHE CPEIHETO OOIIero 0Opa30BaHUs BKIIOYAIOT Crenuduueckue
U1 y4eOHOT0 TpeMeTa « XUMUs» HaydHbIC 3HAHUS, YMEHHSI U CIIOCOOBI JACHCTBUI
10 OCBOCHUIO, MHTEPIPETAIIMN U TPeoOpa30BaHUIO 3HAHWUW, BUJBI JEATEIHHOCTH
1O TOJYYCHHUIO HOBOT'O 3HAHUS W NMPUMCHCHHIO 3HAHUN B Pa3IMUYHBIX YYCOHBIX
CUTYAITUsX, a TAK)KE B peabHBIX )KH3HCHHBIX CHTYAIIMSAX, CBI3aHHBIX ¢ XUMHUCH. B
nporpaMMe 10 XHMHH TPEAMETHBIC PE3yJIbTaThl MPEACTABICHBI IO TOAaM
U3yUCHUSI.

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEGHMS Kypca «Opranuueckas XUMUS»
OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHUU OPraHUYeCcKOu
XUMUU B CUCTEME €CTECTBEHHBIX HAYK U €€ poJid B 0OECHEUECHUH YCTOWYHUBOIO
pa3BUTHS YEJIOBEUECTBA B PEILICHUU MPOOJIEM 3KOJIOTMYECKOM, SHEPreTHYeCKOr 1



NUIIEBON 0€30IaCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3AAHUM HOBBIX MaTEpHUajIoB,
HOBBIX UCTOYHHKOB DHEPIuH, B obecrieueHuu PalMOHAIILHOTO
MIPUPOAOIIOIb30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YelioBeKa, a TaKXKe DJKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0pPOBbIO U IPUPOJIHOM CpPEIE;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAeET:
OCHOBOIIOJIArarolue MOHATHSI — XUMUYECKUN 3JIEMEHT, aTOM, PO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIC OpOWTAIM, OCHOBHOE M BO30YXIEHHOEC
COCTOSIHMSI aToMa, THOpuAM3alMs aTOMHBIX OpOuTaled, HWOH, MOJeKyIa,
BaJIEHTHOCTb, JIEKTPOOTPUIIATEIBHOCT, CTENEHb OKUCIECHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOJHBINA CKeNeT, (PyHKIMOHATbHAS
Ipynma, pagukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHbIE), H30MEpHsl CTPYKTypHass U MPOCTPAHCTBEHHasl (TeomeTpuyeckas,
ONTHYECKas), HM30MEPbl, TOMOJOTMYECKUN psl, TOMOJOIH, YIJIEBOIOPOJIbI,
KHCIIOPOJ- U a30TCOACPIKALIUE OPraHUYECKUE COCIMHEHMS, MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEOWHEHUSA; TEOPUH, 3aKOHBI
(mepmonnueckuii 3akon J[. M. MenneneeBa, TeopHsi CTpPOEHUS OPraHHMYECKHUX
BenlecTB A. M. byTiiepoBa, 3aK0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHHUS
M TMpEBpallleHHs] SHEPrUM TpPH XUMHUYECKUX pEaKUuAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3BIK XMMHH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUsl TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJIEHUH; MPEACTABICHUS
0 MEXaHU3Max XUMUYECKHX pEaklHil, TEPMOJAWHAMUYECKUX W KHHETHYECKHUX
3aKOHOMEPHOCTSIX MX MPOTEKAHMS, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIeKyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3 dekThl, opueHtantsl | u |l pona);
(paKTOIOTHYECKUE CBEIECHUS O CBOWCTBAX, COCTaBE, IMOJIYYCHUH U O€30MacHOM
UCMOJIb30BAaHUM Ba)KHEHWIINX OPraHMYECKUX BELIECTB B OBITY M IPAKTHYECKOM
JCSTeIbHOCTH  4YeNOBeKa, OOMMX  HayyHbIX MPUHLUIAX  XUMHYECKOTrO
MPOU3BOCTBA (HA MPUMeEpE MPOU3BOJICTBA METAHOJA, TepepadboTKu HePTH);

C(POPMUPOBAHHOCTh YMEHMI: BBIABIATH XAPAKTEPHbIE MPU3HAKU IOHATHUH,
YCTAaHABJIMBATh UX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIUE MOHSTHS MpPU
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCINHECHU;

c(OpMUPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY JUIsl COCTABJICHHUSI MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (OPMYJI OpraHMYECKUX
BEIIECTB;

COCTaBJISITh YPABHEHMUS! XMMHMUYECKUX PEAKLUMN M PAaCKpPbIBATh MX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ pPEaKIMid  MOCPEACTBOM  COCTABIICHHS
ANEKTPOHHOrO OajlaHca JTUX peaklMil, peakuuii HMOHHOrO OOMeHa MyTEéM
COCTaBJICHU UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHHUI;



W3TOTABJIMBATh MOJIENTM MOJIEKYJT OPraHMYECKUX BEIIECTB JJI WIUTIOCTPALUU
UX XUMHUYECKOT0 U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHUPOBAHHOCTh YMEHHUH: yCTAHABIMBATH MPHHAMICKHOCTh W3YICHHBIX
OPraHMYECKUX BEIIECTB MO HUX COCTaBy U CTPOCHHUIO K OMNpencIEHHOMY
KJIaCCy/TpyIIie COCNWHCHWM, JaBaTh MM Ha3BaHUA TI0 CHCTEMaTHYCCKOU
Homenknarype (IUPAC) u npuBonuTh TpUBHAIbHBIC HA3BaHUS VISl OT/AEIBHBIX
Ipe/ICTaBUTENIeH OPraHMYeCKUX BEIIECTB (ITUJICH, alleTWIIEH, TOIYOJ, TJIUIEPHH,
STUJICHTJIMKONb, (EHOJI, (GopManbIeTH, aleTalbJIeTHa, arleToOH, MYypaBbHHAs
KHUCIIOTA, YKCYCHAsl KUCIOTa, CTEAPUHOBAsI, OJICMHOBAS, MAIbMUTHHOBASI KUCIIOTHI,
[VIMIAH, ajlaHWuH, MaJlbTo3a, ()PyKTO3a, aHWIMH, TUBUHWII, W3OMPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh YMEHHSI ONPEAEIATh BUJ XUMHUYECKOW CBS3U B
OPraHMYECKUX COEIUHEHUSX (KOBAJIEHTHAsT U MOHHAs CBS3b, G- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. bytiepoBa st OObSCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTEepU3OBaTh  COCTaB,  CTPOCHHE,
duznyeckre M XUMHUYECKHE CBONCTBA TUIHUYHBIX IPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, ITUKIOAIKAHOB, aJKEHOB, JIKaJHCHOB,
QIKWHOB, apOMAaTHYECKUX YIJICBOJOPOJOB, CIHUPTOB, ajlbJCTHIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MTPOCTHIX U CIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHUMN U
aMUHOB, aMHUHOKHUCJIOT, O€JKOB, YIrJeBONOB (MOHO-, JU- U TOJIMCAXaPUJIOB),
WUTIOCTPUPOBATh ~ T'€HETHYECKYH)  CBA3b  MEXKAYy HHUMH  ypaBHEHUSIMH
COOTBETCTBYIOIIMX XHWMHUYECKUX PEAKIUA C HCIOJIb30BAHUEM CTPYKTYPHBIX
bopmyi;

chOpMUPOBAHHOCTh YMEHHS TOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CITOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT
KpPaTHOCTHU U TUIIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOT'O BIMSHUS aTOMOB
Y TPYIIT aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIIEBOJOPOJAHOIO
Coipbsi  (HedTh, NTPUPOAHBIA Ta3, VYrojib), CHOCOOBI €ro mepepadoTKu U
MPaKTUIECKOE TIPUMEHEHHE MPOTYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O ECTECTBEHHO-HAYYHBIX
METO/Iax IMMO3HAHWs — HAOJIOJCHHUH, U3MEPEHNUH, MOJCIHPOBAHNH, IKCIIEPUMCHTE
(peasIbHOM U MBICJICHHOM) U YMEHHS IPUMEHSTh OTH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMCHUS MIPUMEHSTH OCHOBHBIE oreparuu
MBICIIUTEILHOM JEATEIbHOCTH — aHalu3 M CHUHTE3, CpaBHEHHE, 0000IlIeHue,



CHUCTEMATHU3allUI0, BBISBIICHHE MPUYMHHO-CJIEICTBEHHBIX CBS3€M — ISl U3YYCHUS
CBOMCTB BEUIECTB U XMMUYECKUX PEAKIIUII;

c(hOPMUPOBAHHOCTh YMEHHI: BBISIBISITH B3AUMOCBSI3b XUMUYECKUX 3HAHHUM C
HNOHATUSAMU WM NPEJICTABICHUSAMHU JIPYTMX €CTECTBEHHO-HAYYHBIX IPEIAMETOB IS
0ojyiee OCO3HAHHOTO MOHHMMAHMS CYIIHOCTH MAaTe€pUajJbHOTO €IWHCTBA MHUPA,
UCMOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUU ISl OOBSICHEHUS U
IPOrHO3UPOBAHMS SIBJIEHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMUPOBAHHOCTh ~YMEHUN: TPOBOAUTH pacy€Tbl MO XUMHUYECKUM
dopmynamM U ypaBHEHHMSIM XUMHUYECKUX PEaKUUi ¢ UCIOJIb30BAaHHEM (PU3NUECKHUX
BEIMYMH (Macca, OOBEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PAcUEThl MO HAXOKICHUIO XMMHUYECKOM
(GopMyIbl BEIIECTBAa MO M3BECTHBHIM MACCOBBIM JOJIAIM XUMHYECKUX 3IJIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMIA: MPOTHO3UPOBATH, aHAIM3UPOBATh M OI[CHUBAThH
C TO3UIMH  DKOJOTMYECKOM  OE30MacHOCTH  MOCJEICTBUS ~ OBITOBOM |
MIPOU3BOJICTBEHHOM  JICSTEILHOCTH 4YEJOBEKa, CBS3aHHOM C mepepadOoTKoM
BEIIECTB, UCIIOJIb30BATh MOJYYCHHbBIE 3HAHUS JI1 TPUHATHS IPAMOTHBIX pEelICHUI
npoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHI: CaAMOCTOSITEIbHO IUIAHUPOBaTh W IMPOBOIUTH
XUMUYECKUNA JKCIEPUMEHT (IOJyYEHHE M HW3Y4YEHHE CBOMCTB OpPraHMYECKHUX
BEIIECTB, KAUYECTBEHHBbIE PEAKUHUHU YIJIEBOJAOPOJOB PpPA3JIMUYHBIX KIJIACCOB U
KHCIIOPOACOAEP/KAIUX OPraHWYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3aJa4 O PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIIOJCHUEM MpPaBUI
Oe3omacHOro oOpallleHUsl € BEHIeCTBAMU U JIaDOpAaTOPHBIM O0OpPYIOBAHHEM,
(GopmynupoBaTh Li€Jdb HUCCIEAOBAHUS, MPEACTABIATh B Pa3IUYHOU (opme
PE3YyABTAThI HKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(OPMUPOBAHHOCTHh YMEHHIA:

cOOII0/IaTh MpaBUiIa HKOJIOTUYECKU I1eJIECO00pPa3HOro MOBEACHUS B OBITY U
TPYIOBOM HEATEIBHOCTU B LIEJSAX COXPAHEHUS CBOErO 30POBbS, OKPYXKAIOIIEH
MPUPOJHON CPENbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JIEUCTBUS HA >KUBBIE OPraHU3MBbI
OIpeAesIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMblca nmokazatens 111K

aHAJIM3UPOBATH LIETIECOO0PA3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOYKH 3pE€HUSI COOTHOILIEHMSI pUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIAThH II€JICHANPABICHHBIA TMOUCK
XMUMHUYECKON MH(pOpMAIMU B pa3InuHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4dHas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(pOpMaIINIO, repepadaTbiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBUH C MTOCTABJICHHOW y4eOHOM 3a1aueit.



11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOmas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI: O MaTEepHAIILHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBIEHUM MPUPOJBI, O MECTE€ W 3HAYCHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECIEUCHUH YCTOMYUBOTO
pa3BUTHSI, B PEIICHUU MPOOIEM SKOJOTHYECKOM, DHEPreTUUEeCKOW U TMHIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTE€pUaIOB, HOBBIX
MCTOYHUKOB JHEPruU, B OOECIICUCHHH PAIIMOHATLHOTO MPUPOJIONOIL30BAHUS, B
GbopMUPOBAaHUK MHUPOBO33PEHUS] U OOIIEH KyJIbTYpbl YelOBEeKa, a TaKkKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO M TMPUPOTHOU

cpexne;
BJaJICHUE  CHUCTEMOW  XMMHYECKHX  3HAHHWHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS — XHMHWYECKHUH O3JIEMEHT, aToM, SJApO aToMa,

M30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aTOMHBIC OpOUTAITH, OCHOBHOE U
BO30YKIEHHOE COCTOSHHUSI aTOMa, TUOpHUIM3alMsl aTOMHBIX OpOWTaJIeH, HOH,
MOJIEKYJIa, BaJEHTHOCTb, JJEKTPOOTPUIIATEIIBHOCTh, CTENEHb  OKHUCJICHHUS,
XUMUYECKasi CBs3b (KOBAJEHTHAs, MOHHAs, MeETaJUTMYECKasi, BOJOPOHAs),
KpUCTAUTMYECKAs] PpelIEéTKa, XUMHUYECKas peakiusi, pacTBOpP, IJICKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOJIUTUYECKAS] AUCCOLMALMS, CTENEHb JIUCCOLUALINH,
BOJOPOAHBIN TOKa3aTedb, OKUCIUTEIb, BOCCTAHOBHUTENb, TEMIOBOM 3¢ ekt
XUMUYECKON peakluu, CKOPOCTh XUMHUUECKON peaKkMi, XUMUYECKOE PaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOpHUs JJICKTPOJUTHUUECKON ITUCCOIUALUM, TEPUOIUYECKUN
3akoH J[.1. MenpaeneeBa, 3aKOH COXpaHEHUS MACChI BEIIECTB, 3aKOH COXPAHEHUS U
NpEBpAIICHUS SHEPIUU NMPU XMMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEWCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK
XUMUH, MHPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE ITOHUMAHMS
NPUYUHHOCTA UM CHUCTEMHOCTH  XUMHUYECKUX  SIBIICHUH;  COBPEMEHHBIC
NPEACTABICHUA O CTPOCHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIPHOM U
HaJMOJIEKYJISIPHOM  YPOBHSIX; TMPEJACTABICHUS O MEXaHU3MaxX XUMHUYECKHUX
peakuui, TEpPMOAMHAMUYECKMX M KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XMUMHUYECKOM DPaBHOBECHUM, PACTBOpPAX U JIUCIEPCHBIX CUCTEMAX;
(GaKTOJIOrMYEeCKUE CBEJCHUS O CBOMCTBAaX, COCTaBE, IMOJYYEHUH U O€30MacCHOM
UCIOJIb30BAaHUM BOKHEUIIINX HEOPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOM
NEATeIbHOCTA ~ YeJIOBEeKa, OOIMMX  HAyYHBIX  NPUHIUMNAX  XUMHYECKOIO
IIPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHMI: BBISIBISATH XapaKTEpHbIC MPU3HAKU TOHATHMH,
yCTaHaBJIMBaTh WX B3aMMOCBSI3b, MCIIOIH30BaTh COOTBETCTBYIOIIUE MOHSTHS MPHU
OMMCAaHWU HEOPTAHMYECKHUX BEIIECTB U UX NIPEBPAIICHUN;



C(POPMUPOBAHHOCTh YMEHHS HCIIOJIb30BAaTh XMMHMUECKYI0 CHMBOJMKY JUIS
cocTaBleHMs (QOpMya BEUIECTB M  ypaBHEHUH  XHMHUYECKUX  peaklui,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTACIHHBIX
BELIECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEAENIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSX, BHJI XMMHUYECKOW CBS3U (KOBaJCHTHAs,
MOHHAs, MeTaJUIMYecKas, BOJOPOAHAsA), THUMN KPUCTAIMYECKON  pemETKH
KOHKPETHOTO BEIIECTBA;

Cc(OPMUPOBAHHOCTb YMEHHsI OOBSCHSITH 3aBUCUMOCTb CBOWCTB BEILECTB OT
BUJA XWMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pEmETKH, OOMEHHBIA U
JOHOPHO-AKIIETITOPHBIN MeXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOMN CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHWH:  KJIACCU(UIIMPOBATH:  HEOPTraHUYECKUE
BEIIIECTBA 10 UX COCTaBY, XUMUYECKHE PEaKLMU 110 Pa3IMYHbIM [IpU3HAKaM (YHUCITY
U COCTaBYy pearupyroliux BEUIECTB, TEIIOBOMY 3(PeKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKUCJIEHMSI DJIEMEHTOB, OOpPAaTHUMOCTH, Y4YacTHIO KaTalu3aropa Hu
Jpyrue); CaMOCTOSTENbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH AJIA KiIaccuukaimu
M3Yy4aeMbIX BEHIECTB U XUMHUYECKUX PEAKIIHA;

C(OPMUPOBAHHOCTh YMEHHUS PACKPHIBATh CMBICI NEPUOANUECKOIO 3aKoHa /I.
N. MenpneneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOILYIO, OOBSICHUTEIbHYIO
U TIPOrHOCTUYECKYIO (DYHKIINY;

c()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB II€pPBOIO—YETBEPTOrO MEPHUOIOB
[lepuomnueckorn  cucremsl  JI.MI.  MenngeneeBa,  UCHOJIB3yS  TOHSTHUA
(QHEPreTUYECKHE YPOBHW», «IHEPreTUUYCCKUE MOIYPOBHM», «S-, P-, 0-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXKJAEHHOE SHEPreTUUYECKHE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKHMX J3JIEMEHTOB U MX
coenMHeHurd 10 nepuoaam u rpymmnam llepmogmyeckon cucremsr . WM.
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX AJIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh ~YMCHH: XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  pa3JIMYHBIX  KJIACCOB,  ITOATBEPXKAATh
CYILLIECTBOBAHUE T€HETUYECKON CBA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

C()OPMUPOBAHHOCTh YMEHHUS PACKpBIBaThb CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPECTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX peakUui; peakuuil MOHHOrO OOMeHa MYyTEM COCTABJIEHUS HMX IOJHBIX U
COKpalI€HHBIX  MOHHBIX  YpPaBHEHUW;  PEaKUMM  TUAPOIM3a;  pEeakLHi
KOMILJIEKCOO0pa3oBaHus (Ha MpUMeEpe THAPOKCOKOMITIIEKCOB IMHKA U aJIFOMUHUA);



chOpMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUs
XUMUYECKUX PEAKIHUN ¢ y4€TOM MX DHEPreTHYECKUX XapaKTEPHUCTHK, XapaKTep
W3MEHEHHSI CKOPOCTHM XHMHUYECKOW PEAKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaKKe XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHUS MO/ BIUSHUEM
BHEUIHUX Bo3zercTBuil (mpunuun Jle HlaTensbe);

chOpMUPOBAHHOCTh yYMEHHS XapaKTepU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXalllle B OCHOBE IMPOMBIILICHHOTO IOJYYEHHUS] CEPHOW KHUCIOTHI, aMMHUAKa,
o0lllMe Hay4yHble TPUHLUIBI XUMHYECKUX IPOU3BOJCTB; I€JI€CO00Pa3HOCTh
MPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH
3peHUsI COOTHOIIECHHUS PUCK-TI0JIb3a;

chOpMUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAHUW O METOJax Hay4IHOTO
MO3HAHUS SIBJICHUA TPUPOIALI — HAOM0IeHNe, HW3MEpeHHe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (pealIbHbI U MBICTICHHBIN ), UCTIONb3YEMbIX B €CT€CTBEHHBIX HAYKaX,
YMEHUS MPUMEHSITh 3TU 3HAHUS MPU IKCIIEPUMEHTAIIBHOM HCCIICIOBAHUU BEILIECTB
U 10 OOBSICHEHUS XMMHUYECKUX SBJICHUN, HUMEIONMX MECTO B MPHUPOJIE,
MPaAKTUYECKOMN JeATETLHOCTH YEJI0BEKA U B TOBCEAHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHUS BBIABIISITh B3aUMOCBSI3b XMMHYECKUX 3HAHUU C
MOHATUSIMUA M TPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOT'0 MOHUMaHUSI MaTePUATILHOTO €UHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHHUSI TMPOBOJIUTH PACUETHI: C HCIOIb30BAHUEM
MOHSITUM «MaccoBas JIOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHIICHTPAIIUS»;
MaccChl BEIIECTBA WM 00bEMaA Ta3a M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB; TEIIOBOTO 3(dekTa
peaKkiy; 3HAUYCHUS BOJOPOJHOIO IMOKa3aTelisi PacTBOPOB KHUCIOT MU IIEIoYeh C
U3BECTHOM CTEMEHBIO NHUCCOIMANUM;, Macchl (00BbEMa, KOIMYECTBAa BEIIECTBA)
NPOAYKTa PEaKIMM, €CIU OJIHO M3 MCXOAHBIX BEIIECTB JIaHO B BUJE PACTBOpA C
onpeeNEHHON MacCOBOW JI0JIe pacTBOPEHHOrO BEUIECTBA WM JTaHO B M30BITKE
(MMeeT TpHUMEcH); JOJIM BBIXOAA NPOAYKTA PEAKIUU; OOBEMHBIX OTHOIICHUN
ra3os;

chOpMUPOBAHHOCTh YMEHHI: CaAaMOCTOSITCTILHO TUIAHUPOBATh W TPOBOIUTH
XUMUYECKUNA  DKCIEpUMEHT  (MpOBElIEHHE  pEeaKIMid  HOHHOTO  OOMEHa,
MOATBEPXKICHUE KaueCTBEHHOTO COCTaBa HEOPraHUUECKUX BEIIECTB, OMPEICIICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI) HWHIWKATOPOB, HW3yYCHHUE BIUSHUS
pa3nuuHbIX  (DAKTOPOB HAa  CKOPOCTh XMMHUYECKOW  peaKiu, peIIeHue
AKCIEPUMEHTAIBHBIX 3a7ad 1o TeMam «Mertamisly u  «Hemerammey) ¢
cOOJTI0/IeHUEM TIpaBuil 0€30MacHOr0 OOpAIeHUs C BEIIECTBAMHU U JTaOOPaTOPHBIM
o0opynoBanveMm, (OpMYyJIUpPOBaThH I€Jdb HCCIEIOBAaHUS, MPEJACTABIATh B
paznuuHOi opMe pe3ynbTaThl SKCIEPUMEHTa, aHAIM3UPOBATh U OIEHUBATh HX
JIOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTh YMEHHI: COOJIIOAATh ITpaBUJia MOJIb30BAHUS XUMUYIECKON
nocyon u jgabopaTopHbIM 00OpYyJIOBaHHMEM, OOpallleHUs] C BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKLUMSMU IO BBIMOJHEHUIO Ja0OPaTOPHBIX XUMHUYECKHUX
OTBITOB, AKOJIOTHYECKH II€JeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM
NEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH NPUPOTHON
Cpelabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHsA, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPTraHU3MBbI OIPEICIEHHBIX HEOPraHUYECKUX
BEIIECTB, TOHUMas cMbIci nokasarens [1J1K;

chOpPMUPOBAHHOCTh YMEHUH: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMHUYECKON MH(POpMAIIMK B pa3IMUHBIX UCTOYHUKAX (HaydHas ¥ yueOHO-Hay4YHas
JAUTEpaTypa, CpeAcTBa MaccoBoi MHpopManuu, MIHTepHeT u Apyrue), KpUTHIECKH
AHATM3UPOBATH XMMHUYECKYIO MH(GOPMAIINIO, TTepepadaThiBaTh €€ M UCIOJIb30BaTh
B COOTBETCTBHHM C MOCTaBJIEHHON y4eOHOM 3a1a4cii.
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KapOonunbHble COSTMHEHUS: albICTUIbI U

bu6morexa IIOK
3.2 keToHbl. KapOoHOBBIE KHCIOTHI. CIIOKHBIC 21 https://m.edso00.ru/d69df650
a¢upsl. XKupsl
bu6moreka [JOK
3.3 v 9
HICBORE https://m.edso00.ru/d69df650
Nroro no pazneny 41
Pa3nen 4. A3oTconepskamue OpraHudecKue coeInHeHnst
but6moreka [JOK
4.1 A A .b 12
MITHBL AMITHOKHEIOTH. B https://m.edso0.ru/d69df650
Hroro no pazneny 12
Paznen 5. BoicOkoMOJIEeKYJISIPHBIE COCTMHEHUS
5.1 BricokomonekysipHbIe COeTMHEHUS 6 E::[?;;I;T:g:ogzﬁ 690650
Wroro mo pazneny 6
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KUIACC

KosnuecTBO 4yacoB DJIeKTPOHHBIE
HauMeHoBaHue pa3aesioB U TEM MU(ppPoOBbIE
Ne n/m pasi Kontpoiasbnsbie | IlpakTHyeckue (mupp )
NMporpaMmmabl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paspnea 1. Teoperuueckne 0CHOBBI XUMHMH
Crpoenue aroma. [lepuoguueckuii 3axoxn
1.1 u Ileproanueckas cucTeMa XUMHYISCKHX 9 bubmorexa HOK
' pron https://m.edsoo.ru/2dd57f24
snemenToB /1. 1. MenaeneeBa
Ctpoenue BeniecTBa. MHOrooOpasue bubmoteka [JOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
13 RUMHHCCKHE peaKLii 19 1 3 https://m.edsoo.ru/2dd5724
Wroro no pazneny 39
Pa3znen 2. Heopranuueckass xumust
bu6mmoreka [JOK
21 Hemerasutet 31 1 3 https://m.edsoo.ru/2dd57{24
bu6mmoreka [JOK
2.2 M 23 1 2
ST https://m.edso0.ru/2dd57124
Uroro no pazneny 54
Paznen 3. Xummusi v s)Ku3Hb
31 Mertoanl MO3HAaHNUA B XUMHHU. XUMHUS U 9 bu6moreka [JOK
' KU3Hb https://m.edso0.ru/2dd5724
Wroro no pazneny 9



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

10 KJIACC
KoandecTBo uacoB
Ne Hdara DJIeKTPOHHBIE NG poBbIE
Tema ypoka KonrTpoasbnbie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE PeCypPChI
padoThI padoThI
[Ipenmer u 3HaUCHHE
OpPraHUYEeCKON XUMUH,
1 [IPENCTABIIEHUE O 1 bubmmorexa LOK
p https://m.edso0.ru/3686e6f5
MHOr000pa3uy OpraHMuYeCcKux
CcoeqVHEeHNHN
DIEKTPOHHOE CTPOCHUE aTOMa
riepoaa (OCHOBHOE U
2 }BIOSGPH(,HéI(-IHOC COCTOSIHHUS ) 1 Eubmorexa HOK
Y ' https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOKHOCTH
aToMa yriiepoja
XuMH4UecKas CBSI3b B
OpPraHUYECKUX COCIUHCHUSX.
3 MexaHu3MbBI 00pa30BaHUs 1 bubmmorexa LHOK
. P https://m.eds00.ru/8d39f5c8
KOBAJIEHTHOM CBS3H, CIIOCOOBI
pa3phiBa CBsI3EH
Teopus crpoeHus
4 OpPraHMYECKUX COCOUHEHUN A 1 bubmorexa HOK
P ' https://m.eds00.ru/9e595ch8
M. byTtnepona
Bunbr nzomepun: CTpyKTypHas,
5 IIPOCTPAHCTBEHHAS. 1 bubmnoreka [IOK

OnexTpoHHBIE 3((DEKTHI B
MOJIEKYJIaX OPraHUYECKUX

https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEUHEHUN

[IpencraBnenue o
KJIaccu puKanuu u

bu6moreka [JOK

0 cHeTeMatieckal https://m.edsoo.ru/c212dd21
nomenkarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Krnaccugukamnus peakuuii B bubmmoreka LIOK
OpPraHU4eCKON XUMHH https://m.edsoo.ru/ba5706aa

3 Cucrematu3anus 1 000011IeHNE bubmmoreka [IOK
3HaHUH 10 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKUN Psif,
obmas ¢popmyna,

9 HOMEHKJIaTypa U U30MEpHs, bu6muoteka IIOK
AJIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 Du3HIECKHUEe U XUMHYECKUE bub6moreka IJOK
CBOIMCTBa aJIKaHOB https://m.edsoo.ru/3137711c
HaxoxeHue ajkaHoB B

11 Hpnponlfa. Crioco0slI nosty4eHus bubmoreka [OK

https://m.edsoo.ru/259b0a5b
Y IPUMEHEHHE AJIKAaHOB
[{ukoankaHbl: 00IIas
dbopMya, HOMEHKJIATypa U

12 HU30MepHsi, 0COOCHHOCTH bubmmoreka [IOK
CTPOCHHS U XUMHUYECKUX https://m.edso0.ru/156730d2
CBOMCTB, CIIOCOOBI MOTYYCHHUS U
MIPUMCHEHUE

13 Pemiennie pacu€THbIX 3a/1a4 HA bubmotexa HOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OINpPEEIEHNE MOJIEKYJIIPHON
(bOpMYIIBI OPraHUYECKOTO
BEILIECTBA 110 MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOISIIHNX
B ero cocras. CucreMaTu3amus
1 0000II[CHHE 3HAHHH 110 TEME

AJIKEHBI: TOMOJIOTHUECKUH PSI,
obmras popmyia,
HOMEHKJIaTypa, YJIEKTPOHHOE U

bub6muorexa IIOK

14
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MosiekyJl. CTpyKTypHasi U LUC-
TPaHC-U30MEPHUSI AJIKEHOB
duznyeckne U XUMHUIECKUE
15 cBoiicTBa ajkeHoB. [IpaBuio Bu6mmorexa [IOK
P https://m.eds00.ru/21069ccd
MapkoBHUKOBA
16 Crioco0OsI ONTydeHust U bu6morexa [IOK
IIPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[TpakTrueckas padorta Ne 1 mo
17 Te?we "TTom CHI;/IC ATUJIEHA U bubmmoreia LIOK
v . https://m.eds00.ru/0941eed8
M3Y4YECHHE €ro CBOMCTB
Pewienue pacu€THbIX 3a/1a4 Ha
18 OomnpeeNIeHr e MOJIEK YJIIPHOU bu6moteka [IOK
(bOpMYyIIBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BELIECTBA
AJKaMeHbl: CONpsDKEHHEIE,
M30JIMPOBAHHEIE,
bubmoreka IIOK
19 KyMYJIAPOBaHHBIE.

Oco0eHHOCTH 3JIEKTPOHHOT O
CTPOCHHS

https://m.eds00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XuMHYeCKHEe CBOMCTBA bubmoreka IIOK
CONPSDKEHHBIX JTUCHOB https://m.edsoo.ru/e561253d

21 CriocoObI OTydeHHS U bu6motexa [IOK
MPUMEHEHUE aJIKaIuEHOB https://m.edsoo.ru/1aa81660
AJKUHBI: TOMOJIOTHUECKUHN PSII,
obmias popmyia,

22 HOMGHK?;aEy;’a, 3JIEKTPOHHOE U br6aworexa [IOK

https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI, (PU3NYECKUE CBOW CTBA

23 XUMHUYECKHE CBOMCTBA aJIKMHOB bubmiorexa [JOK

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

24 KauecTBeHHBIE peakuy Ha bubmmoreka LIOK
TPOWHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObI OTy4eHHs U bu6motexa [IOK
MIPUMEHEHUE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pewienue 3amau: pacyérel o

26 YPaBHEHUIO XUMHUYECKON buomorexa LIOK

https://m.edso0.ru/5db8e526
peaKIuu

97 CucremaTu3anus u 00001IeHIE
3HAHUU 1O TeMe
ApEHBI: TOMOJIOTUYIECKUH Psifl,
obmras ¢popmyna,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmmoreka LIOK
IPOCTPAHCTBEHHOE CTPOEHHE https://m.edsoo.ru/a92a7094
MoOJIeKyJ1 O€H30J1a U TOIyoJIa,
ux (pu3nYecKue cBoicTBa

29 XUMHUYECKHE CBOMCTBA apEHOB: bubmmoreka [IOK

PCaKu1 3aMCIICHUA

https://m.edsoo.ru/a44alae4



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

30

XHUMHUYECKHE CBOMCTBA apEHOB:
pEeaKIUu IPUCOEANHEHMS,
OKHCJIEHHE TOMOJIOrOB O€H30I1a

bu6morexa IIOK
https://m.edsoo.ru/a44alae4

31

OcO0EHHOCTH XUMHUUYECKAX
CBOMCTB CTUpPOJIA

bub6moreka IJOK
https://m.edsoo.ru/d5018a54

32

Pewrenne pacu€THbIX 3a/1a4 HA
OIpEJENCHUE MOJIEKYJIIPHOU
(bopMyIIBI OPraHUYECKOTO
BEILIECTBA

bubmorexa [IOK
https://m.edsoo.ru/53461a2c

33

Crioco0OsI oJTydeHus: u
MpUMEHEHUE apeHOB

but6moreka IJOK
https://m.edsoo.ru/6f717d09

34

I'enernueckas cBI3b MCKIAY
Ppa3JIM4YHbBIMHA KJIaCCaMH
YTJIEBOJIOPO/IOB

35

Pacuérel 10 ypaBHEHUAM
XUMUYECKUX PEAKLIHM.
CucremaTu3anus 1 00001IeHNE
3HAHUM 10 TEME

36

ITpuponnsii ra3. [lonytaele
He(TsIHbIE ra3bl

37

KaMeHHBII yroyib U MPOAYKTHI
ero nepepadoTku

bubmorexa [IOK
https://m.edsoo.ru/69b3398b

38

HedTb 1 criocobs! eé
nepepaboTku. [Ipumenenne
MIPOAYKTOB MepepaboTKu HedTH

bubmorexa [IOK
https://m.edsoo.ru/21f9de78

39

['enernyeckas cBA3b MEXKIY
Pa3IUYHBIMU KJIaCCAMU
YIJIEBOIOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

["anorenonpousBoIHbIE
YIIIEBOJOPOJIOB: DJIIEKTPOHHOE

bu6morexa IIOK

40 CTPOEHUE; PEAKIINU 3aMCIlCHUS https://m.edsoo.ru/82b4d759
rajoreHa
JleiicTBue mienovei Ha
raJIOreHITIPON3BOTHBIEC.
41 BsaumoneiictBue
JIATAJIOT€HAJIKAHOB C MAarHUEM U
LIUHKOM
Cucrematn3anus 1 00001IeHNE
42 3HaHUU 1O pa3ery bubmorexa HOK
i https://m.edsoo.ru/20e89f22
"YraeBogopoasl
43 KonTponsHas padbora mmo reme bu6motexa [IOK
"YraeBogopossr" https://m.edso0.ru/95c9e298
[IpenenbHbIe OIHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKUN PSfI,
ob1ias popMmya, CTpPOCHHE
44 MOJIGKy(Jb;, Engepmf bubmiorexa [OK
https://m.edsoo.ru/df04c5cd
HOMEHKJIATYpa,
KJIaccupukanus, GU3n4eckue
CBO¥CTBa
XUMHYECKHE CBOMCTBA
45 MpeeIbHBIX OHOATOMHBIX Eubmorexa HOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crioco6bl osty4eHust u
46 MIPUMEHEHHUE OJTHOATOMHBIX bubmorexa HOK
https://m.eds00.ru/484100000000000
CIIUPTOB
47 [TpocTsie aupsr: bu6motexa [IOK

HOMEHKJIATypa U U30Mepus,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOEHHOCTH (PU3HUECKUX U
XUMHUYECKUX CBOMCTB

MHoOroaToMHbI€ CIIUPTHI:
STWJICHIJIMKOJb U TIIULEPHH, UX

bub6moreka IJOK

48 du3nyeckre U XUMHYECKHe https://m.edsoo.ru/ee4d84aa
CBOVICTBa
CriocoObI oTy4eHus u

49 MPUMEHEHUE MHOT 0ATOMHBIX bubmorexa LIOK

https://m.edsoo.ru/d12e567d
CIIHPTOB
deHou: cTpoeHHEe MOJIEKYJIbI,
50 ¢dusnyuecKkre CBOMCTBA. bubmorexa [JOK
https://m.edsoo.ru/2ce726f8
ToxcuyHOCTh (heHONA
. bu6moreka [JOK

>1 Xitwiteckue cpoiicTsa derona https://m.eds00.ru/037ca5f9

59 CriocoObI OTydeHHS U bu6motexa [IOK
npUMeHeHue GpeHomna https://m.edsoo.ru/c77ddf4c
[TpakTrueckas pabota No 2.

53 Peuienue 3xcriepruMeHTalIbHbIX bubmotexa [JOK
3a1a4 1o TeMe "CrnupTel U https://m.edsoo.ru/fd0ced09
¢denomnb"

54 Cucrematu3saiys 1 00001IeHNE but6mmoreka [JOK
3HaHUM 10 TeEMeE https://m.edso0.ru/1810ch9b
ATNBIETUIBI K KETOHBI:

AIIEKTPOHHOE CTPOEHUE
55 KapOOHUJIbHOM I'pyIIIbI; bu6muotexa IIOK

TOMOJIOTUYCCKUEC PAOBI, o6111a51
dbopmyna, usomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

AJ'IB)IGFI/IZ[I)I 1 KCTOHBI:

56 (dusnyuecKkre CBOMCTBA; PEaKIuu Bu6mmorexa [IOK
> peartl https://m.eds00.ru/c887425¢
MPUCOCTUHEHUS
Peakmum okuciieHus u
57 Ka4eCTBEHHBIE PEAKI[UU bubmorexa LHOK
p https://m.edsoo.ru/a393baa9
albIETUI0B U KETOHOB
58 CriocoOsI TIOJTydeHUst bubmmorexa [IOK
aIbIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/IETbHBIC
59 KapOOHOBBIE KUCIIOTHI, but6moreka IJOK
OCOOEHHOCTH CTPOCHHS UX https://m.edsoo.ru/fecOb113
MOJICKYJT
N3omepust 1 HOMEHKIaTypa
60 KapOOHOBEIX KHUCIIOT, HX bubmorexa LHOK
P L https://m.eds00.ru/700cc87b
¢u3nyeckue cBoicTBa
XUMHYECKHE CBOMCTBA
61 MIPEaENbHBIX OMHOOCHOBHEIX bubmotexa [IOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0EeHHOCTH CBOMCTB
62 MYypaBbUHOW KUCJIOTBHI. bu6mmoreka [IOK
Mmuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0EeHHOCTH CBOMCTB:
HEeNpeIeIbHbIX U
apoOMaTUYECKUX KapOOHOBBIX,
bubmmoreka [IOK
63 JIMKapOOHOBBIX,

FH,I[pOKCI/IKap6 OHOBBIX KHCJIOT.

[TpencraBuTeNN BHICIINX
KapOOHOBBIX KHCIIOT

https://m.edso0.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

IToHsiTHIE O TPOM3BOAHBIX

bubmoreka IIOK

o4 KapOOHOBBIX KHUCIOT https://m.eds00.ru/0d162d9d
Crioco6sI mostydyeHust u

65 IpUMEHEHUE K};I)6OHOBI>IX brbmorexa [OK
HCTOT https://m.eds00.ru/7c065c9d
CrnoxHble 3(UPHIL:
TOMOJIOTHYECKUHN psifl, 00IIast bubmorexa [IOK

66
dbopmyna, usomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DduznyecKkue 1 XUMU4ECKUE bubmmoreka [IOK
CBOICTBa 3(UPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbIxX 3a1a4: 10
YPaBHEHHUIO XUMHYECKOU

68 peaKIuu, Ha OmpeeIeHUe
MOJIEKYJIApHOU (HOpMYyIIbI
OpPraHUYECKOro BEIIEeCTBA
[TpakTrueckas pabota Ne 3.

69 Pemenue sxcrepuMeHTaIbHbIX bubmmoreka LIOK
3amau o teme "KapOoHoBEIE https://m.eds00.ru/486671fb
KUCIOTHL. CiiokHBIC dpuphr"
Kupsl: ctpoenue, puznueckue

70 u XI/II)MHqngHe CB’()IgI)CTBa bubmorexa LIOK

https://m.edso00.ru/al19c5b98

(runmponus)
Oco0eHHOCTH CBOWCTB KHUPOB,

71 CoJiepyKalliX OCTaTKH bu6motexa [IOK
HETIPeeTbHBIX KUPHBIX https://m.edsoo.ru/b0331922
KUCIOT. JKUphI B IpUpoe

72 Mpl1a KaKk CoJM BBICIIMX bubmrorexa [JOK

https://m.eds00.ru/3c566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

KapOOHOBBIX KUCIIOT, X
morolee nercreue. [lousatue o
CUHTETHYECKUX MOIOIINX
cpencrax (CMC)

I'enernueckast CBI3b
YIJIEBOJIOPO/IOB U

bub6munorexa IIOK

& KHCIIOPO/ICOEPIKAIINX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuérel 10 ypaBHEHUAM
XUMUYECKUX PEaAKIUit

75 Cucrematu3anus 1 00001IeHNE bubmmoreka [IOK
3HaHUU 10 TeMe https://m.edsoo.ru/f8eaf2eb
OO61mas xapakTepucTuKa

76 YIJI€BOJOB U KilacCcU PUKaLus bu6muotexa IIOK
yraeBoJoB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJI CaXapH/Ibl)

MoHocaxapuabl: GU3NIECKIE
77 CBOVICTBA U HAXO0XKIECHUE B bubmorexa TIOK
https://m.edsoo.ru/b4bdda2d
IpUpOJIC
IIpumeHeHue rimoKo3sl, €€
78 SHAYCHIC B bubmmoreka [JOK
https://m.edsoo.ru/5e61122d
JKU3HENIeATEeIIbHOCTH OpraHu3Ma
Jucaxapusl: caxaposa,

79 ManbTO3a U JTaKTO3a. bubmmoreka [IOK
Haxoxxnenue B npupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE JIUCaXapHI0B

80 [Tonmucaxapunabl: CTpoeHUE bu6moteka [IOK

MaKpOMOJIeKYJI, (pu3nueckue u

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



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

XUMHYECKHE CBOMCTBA,
NPUMCHEHHUE

[TonsaTHe 00 UCKYCCTBEHHBIX

bub6moreka [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a7a4 Ha
82 ONpeeNIeHUE 10U BbIXOAa bubmotexa [JOK
MIPOAYKTA PEAKLUN OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3MOKHOT O
83 Cucrematu3anus 1 000011IeHNE bubmmoreka [IOK
3HaHUM 1O pa3aeny https://m.edsoo.ru/08d4364c
KonrtponpHas pabota 1o reme
84 "Kucnopoaconepxkamnme bubmorexa IOK
. https://m.eds00.ru/42c6678e
OpPraHWYECKUE COCIIHCHHS
AMUHBL: Kiaccuukanus,
CTPOEHHE MOJICKYJI, 001Ias
85 (1): MyJia 1/130Mey1/1;1 B bubmmorexa [JOK
pMyIE, P, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa 1 (PU3UIECKHE
CBOMCTBA
86 XuMHu4deckue CBONCTBa but6mmoreka [JOK
anudaTuyecKkux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUIVH: CTpOCHUE aHUJIMHA,
87 0COOEHHOCTH XUMHUYECKHX bubmiorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHUJIMHA
Crnioco6bl oJ1y4yeHust u
88 IpUMEHEeHUEe anupaTUIecKuX Bubmmorexa [IOK
p https://m.edsoo.ru/eal38763
aMHUHOB
89 AMUHOKHCIIOTBI: HOMEHKJIaTypa bubmmoreka [IOK

U U30MepHsi, PU3NIECKIe

https://m.edsoo.ru/d1773e80
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cBorictBa. OTaeNbHbBIE
HpeI[CTaBI/ITeJII/I O-aMHUHOKHUCJIIOT

XUMHUYECKHE CBOMCTBA
AMUHOKHCIIOT, KX

90 OHMOJIOrMYECKOE 3HAYEHUE bubmotexa HOK
https://m.edsoo.ru/77df705a
aMuHOKHKCIIOT. CUHTE3 U
TUAPOITU3 TIETITH]IOB
01 benku kak npupoagHbIe bubmmoreka LIOK
MOJIMMEPBI; CTPYKTYPHI OEIIKOB https://m.edsoo.ru/429e9899
but6moreka IJOK
92 XuMHuYecKkue CBOUCTBA OEJIKOB
https://m.edsoo.ru/6237306d
AzoTtcoaepxaiue
IeTEPOLIMKINYCCKU C
93 coequuenusa. HykienHoBsle bubmorexa TIOK
A Y https://m.edsoo.ru/521d1431
KHUCIJIOTBI: COCTaB, CTPOCHUE U
Ouosioru4eckas pojb
[TpaxkTueckas padota Ne 4.
Pemenue sxcrepuMeHTaIbHBIX
94 3a7a4 [0 TEME bubmotexa [JOK
. https://m.edsoo.ru/8e3c02d1
AzoTrcoaepxaniue
OpraHUYeCcKUe coeMHeHus"
[TpakTueckas padota Ne 5.
95 Pemenue skcriepuMeHTaIbHbIX bubmuoreka LIOK
3a7ad4 1o reMe "Pacro3snaBanune https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COECAUHEHUI"
KontponbHas paGota o Teme
96 "AzoTcomepxKanye Eubmorexa HOK
epratt " https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COCTUHEHUS
97 OCHOBHBIC MOHATHS XUMUU bub6mmoreka [JOK
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BBICOKOMOJIEKYJIIPHBIX
COCIMHEHUHN U METOABI UX
CHHTE3a —I10JIMMEepU3aIus u

https://m.edsoo.ru/7aa63ebd

MOJIMKOH/IEH Callus

98 IInactmacchl. YTumuzamnus u 1 bub6morexa IIOK
nepepadoTKa MIacTHKa https://m.edso0.ru/82242e0f
OnacToMepbl: HaTypaJbHbIN

99 CHHTETHYECKUE KaydyKH. 1 bubmorexa LIOK

https://m.eds00.ru/246103ec
Pe3una
BonokHna: HaTypaibHbIE,

100 HCKYCCTBEHHbIE, 1 bu6motexa [IOK
cunternueckue. [Tomumepol https://m.edso0.ru/5963a601
CIHENHaLHOT O Ha3HAYCHUS
[TpaxkTueckas padota Ne 6.

101 Pemenue skcriepuM eHTaIbHBIX 1 bu6moteka [IOK
3az1a4 no teme "Pacno3HaBaHue https://m.edsoo.ru/3aebd77a
IJIACTMAcC U BOJIOKOH"

O06o0mIeHNe U CHCTEMaTH3aIUS

102 M3Y4EHHOr0 MaTepuaja o TeMe 1 bubmmoreka LIOK
"BricokOMOIEKYISIpHBIE https://m.edsoo.ru/6a22ble8
coenuHeHusa"

OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME
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11 KUIACC

KosauuecTBo 4yacoB DJIeKTPOHHBIE
Ne ara uupposbie
Tema ypoka Konrpoabnsie | Ilpakrnueckue A bp
n/n Bcero u3ydeHuss | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 AtoMm. CocTaB aTOMHBIX S€P. 1 bubmotexa [JOK
Xumuueckuit snement. M3otonsl https://m.edsoo.ru/59c112ee
5 CtpoeHue 3J1eKTPOHHBIX 000JI0U€EK 1 bubmmorexa LIOK
aTOMOB, KBAaHTOBBIC UK ClIa https://m.edsoo.ru/b4d9fffa
3 Krnaccuukanus XuMu4ecKux 1 bubmuorexa [IOK
3JIeMeHTOB (S-, p-, d-, f-amemMmenHTHI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31€KTpPOHOB 11O 1 bubmuoreka IIOK
ATOMHBIM OPOUTAIIAM https://m.edsoo.ru/f5f750fe
DNIeKTPOHHBIE KOHPUTYpaI[UU aTOMOB
5 aneMeETOB B OCHOI;II)-IOI\?I] I;I 1 brtamorexa [IOK
. https://m.edsoo.ru/8149e846
BO30YKJIEHHOM COCTOSIHUHT
6 ONEeKTPOHHBIE KOH(UTYpaLl1 HOHOB. 1 bubmmorexa [IOK
ONEeKTPOOTPULIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aK0H U
[lepronuyeckasi cUCTEMa XUMHUY €CKUX
7 snementoB /. 1. MeneneeBa, CBSI3b C 1 bubmmorexa HOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOW TEOpHUEH CTPOEHUs
aTOMOB
3aKOHOMEpPHOCTH U3MEHEHUSI CBOMCTB
8 XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX 1 bubmotexa [JOK
VMU IIPOCTHIX U CIIOKHBIX BELIECTB MO https://m.edso0.ru/f8468927
rpynmnaMm u nepuojam
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Cucrematusanud 1 00001IeHIE 3HAHUM

bu6mmoreka [JOK

3 1o TeMe https://m.edsoo.ru/8fad2942
Buner xumuueckoit ¢Ba3u. MexaHU3MEBI

10 0o0pa3oBaHMs KOBAJCHTHON CBSI3U. bubmorexa [IOK
Bonoponnas cBA3b. https://m.edsoo.ru/5a8072af
MexMoJIeKyIIspHbIE B3aUMOCHCTBUS
BaneHTHOCTh 1 BaJeHTHbBIE

11 BO3MOXKHOCTH aTOMOB. CBS3b bubmioreka [IOK
NIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
F€OMETPUYECKUM CTPOCHHEM

12 [IpencraBieHust 0 KOMITIEKCHBIX bu6mnoreka [JOK
COEIMHEHUSIX: COCTaB U HOMEHKJIaTypa https://m.edso00.ru/8c66b12a
Bemectsa MOIEKYJISIPHOTO U

13 HEMOJIEKYJIIPHOT O CTpOoeHus. THuIbl bubmuorexa [IOK
KPUCTAJUINYECKUX PEIIETOK U CBOMCTBA https://m.edso00.ru/e167635b
BEIIIECTB
[TonsiTHE O AMCHIEPCHBIX CHCTEMAX.

14 [IpencraBiienre 0 KOJIOUIHBIX bubmiorexa TIOK

https://m.edsoo.ru/da2c70e4

pacTBopax
WctuHHBIE pacTBOPHI: HACHIIIIEHHBIE U

15 HEHACBIILCHHbIE, PACTBOPUMOCTD. br6amorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramioruaparst

16 CriocoObl BEIPaKEHUS KOHIICHTPALIMH bubmoteka [JOK
pacTBOpPOB https://m.edso00.ru/328e653a
Pemenue 3ama4 ¢ UCMOIb30BaHUEM

17 MOHSTUI "MaccoBas 1071 bu6mmoreka [JOK

nn

pacTBOpPEHHOrO BemecTa', "MosIpHAs
KOHLeHTpanus"

https://m.edsoo.ru/785e0ab4
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18 Krnaccuduxanus u HoMmeHKIaTypa bubmotexa [JOK
HEOPraHWYECKUX BEIICCTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3anus 1 00001eHIE 3HAHUIA bubmmorexa [IOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KontponsHas pabora mo remam
"CrpoeHnue atoma. [leprnoanueckuii

20 3akoH u Ilepuoanueckas cucrema bubmuotexa [JOK
XUMUYeCKuX 3yiemeHnToB /1. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BemiecTna.
Mnoroo0pazue BemiecTs"
Knaccudukanus XaMU4ecKUX peaxiiuii
B HEOPraHUYECKOW U OPraHUYECKOU

21 XUMHH. 3aKOH COXpPaHEHUs MACChI bubmmorexa [IOK
BEIIIECTB; 3aKOH COXPaHEHUS U https://m.edsoo.ru/6335cdd2
MPEBPAIICHUS SHEPTUU TIPU
XUMHYECKUX PEAKIHIX
TenoBble A3 (HEKTHI XUMUUYECKUX

22 peakuuii. TepMoxuMuueckue Bubmiorexa [OK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruncnenus no ypaBHEHHIM

23 XUMHYECKUX PEAKINi 1 bubmorexa [JOK

https://m.eds00.ru/87b13954

TEPMOXUMHUYECKUM ypaBHEHUSIM
CKOpOCTh XMMUYECKOU peaKIuu, e€

24 3aBUCUMOCTH OT Pa3IUYHBIX (PaKTOPOB.
Karamu3s n katanmm3aTopsl

25 ['oMoreHHbIE ¥ TETEPOreHHBIE PEeaKIun

26 [TpakTueckas padota Ne 1 mo Teme bu6mmoreka [IOK

"BnausiHue pa3nuyHbIX (aKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTh XMMHUYECKOHN peakuun”

OOpaTtumble 1 HEOOPATUMBIEC PEAKITUH.

bu6moreka [JOK

27
XUMHUYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
IIpaktiueckas padora Ne 2 1o reme
28 "};JII/I;EEG a:nEqHfo (paKTl; oTB I\I;Ia bubmiorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMUIECKOT'0 PABHOBECHS
DIEKTPOTUTHYECKAS JIUCCOIIMATIHSL.
29 CuIbHEIE U cITa0bIe DIIEKTPOIUTEI bubmrorexa ITOK
P ‘ https.//m.eds00.ru/5f766hdf
CreneHp JUCCOLMALINA
Honnoe npoussenenune soasl. Cpena
30 BOJHBIX :CTBO oB. Bono OI[HLEZ bubmorexa HOK
p POB. p https://m.edso0.ru/3966ca89
nokasarens (pH) pactBopa
IM'uaponus comeii. Peakuuu,
31 [IPOTEKAIOIIHE B PACTBOPAX bubmnorexa ITOK
p = p p https://m.edsoo.ru/09d5a9bd
AJIEKTPOIUTOB
[TpaxkTueckas padota Ne 3 o Teme
32 "XUMHYECKHE PEAKIIUH B pacTBOPax bubmorexa HOK
"p " P P https://m.edsoo.ru/2e3daeb0
AIEKTPOIUTOB
OKUCINTENBHO-BOCCTAHOBUTEILHEIE
33 eakIuu. BaxkHei e OKUCIUTENN U bubmorexa HOK
PCAKIIIH. https://m.edsoo.ru/56226060
BOCCTAaHOBUTEIN
34 MeToz 371eKTpOHHOTO (3J1IEKTOHHO- bubmuorexa LIOK
MOHHOT0) OanaHca https://m.edso0.ru/fb691387
35 DJIEKTPOJIU3 paCTBOPOB U PACIIIABOB bubmuorexa [IOK
BEIIECTB https://m.edsoo.ru/93fb97d2
36 Pemrenne 3a1a4 pa3InyHbIX TUIIOB bubmorexa HOK
adp https://m.edsoo.ru/5a859d16
37 Pemienne 3a1au pa3iMuHbIX TUTIOB Bbu6moreka [JOK



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16

https://m.edsoo.ru/5afa265d

38 CucremaTu3anus u 00001IeHIE 3HAHUIA bubmotexa [JOK
1o TeMe "XuMnueckue peakuu' https://m.edso0.ru/c161eb85

39 KonTtponsHas pabota o reme bubmmorexa [IOK
"Xumudeckne peakiuun" https://m.edsoo.ru/a8a0a930
[Tono)xeHNe HEMETAIIIOB B
[Tepronnueckoi cucreMe XUMUYECKUX

40 anementoB [[. . MeneneeBa u bubmorexa HOK

o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHS UX aTOMOB.
dusnueckue CBOICTBa HEMETAIIOB
AnmoTpornusi HeMeTasuioB (Ha TpuMepe
41 KHCIIOpOaa, cepsl, pocdopa u bubmorexa [TOK
pOaa, CepEL, P https://m.edsoo.ru/ef92c91c
yriieponaa)

42 Bonopoa: nonyuenue, puzndeckue u bu6mmorexa LIOK
XUMHUUYECKHE CBOMCTBA. ['HIpusl https://m.edsoo.ru/0aa8f613
["anorensl: HaXOX/IEHUE B IIPUPO/IE,

43 CIOCOOBI MOTYYCHHUS (I)I/I:squecine u bubmmorexa [IOK

Y L https://m.edsoo.ru/4e223795
XUMHYECKHE CBOWCTBA
l'anorenoBomopoasl. Baxuenmme
44 KHUCIIOPOACOAEpKAIINE COSTUHEHHS bubmmorexa [IOK
P P https://m.eds00.ru/6b3255e6
raJloreHoB
JlabopaTopHbIe ¥ POMBIILICHHBIE

45 CIOCOOBI MOJYYEHHUS TaJIOTEHOB. bubmotexa [JOK
[TprMeHeHue raJoreHoB U ux https://m.edsoo.ru/6971aca4
COE/IH CHH I
[TpakTuueckas pabota Ne 4. Perenue

bu6moreka [JOK
46 OKCIEPUMEHTANBHBIX 3a/1a4 110 TeMe

"T"amoredsr"

https://m.edsoo.ru/8b26fecd
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Kucnopon: maboparopusie u
IMPOMBIIIJICHHBIC CIIOCOOBI MMOJIy4CHUA,

bu6mmoreka [JOK

47
(du3HYecKre ¥ XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3oH. [Ipumenenue KuciI0poIa U 030HA

bu6mmoreka [JOK
48 OKCHIBI 1 IEPOKCHUIEI
A p A https://m.edso0.ru/5¢8816a0
49 Pemrenre 3a1a4u pa3IMuHBIX TUIIOB bubmorexa HOK
Ratp https://m.edsoo.ru/2b6d8hb4b
Cepa: HaXO0KIEHHUE B IPUPOJIE,
50 cn§c0651 HOJIIL eHUs QE)H;;IqumHe " Bubmorexa [OK
v L https://m.edsoo.ru/46afael6
XUMHYECKUE CBOMCTBA
bu6mmnoreka [JOK
51 CepoBoaopos, CyIb(OHIBI
POBOOPOZ, CY LI https://m.edso00.ru/7c875999
Kucnoponaconepkaline coeIuHEHUS
52 cephl gco6eHHl:)cm CBOMCTB CEepHOU bubmorexa HOK
PBI- p https://m.edsoo.ru/8cfa2548
KHCIOTHI
[TpakTuueckas paborta Ne 5. Perienue

53 AKCIICPUMEHTAIILHBIX 3a/1a4 110 TEME bubmorexa [HOK

" P __ f[ https.//m.edsoo.ru/0afb05e4
Cepa u e€ coenHEHU
A3OT: HaxOX/I€HUE B IIPUPOJIE,

54 CHoCOOBI MOJTyYeHust, PU3ndecKkue u bubmmorexa [IOK
XHUMHUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnoponconepkalupe coequHEHUS

55 a3ora %§O6£H§OCTHI/II CBoﬁch a30THOM bubmorexa HOK

i https://m.edsoo.ru/e2965afe
KHCIOTBI
56 IIpumenenue a30Ta ¥ €ro COEANHEHUN. bu6mmoreka [IOK

A30THBIE Y1OOpEHHs

https://m.edso00.ru/129f5059
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®dochop: HaXOXKIEHHUE B IPUPOJIE,
CHOCOOBI MOJTyYeHus, (GU3NICCKUE U

bu6mmoreka [JOK

57
XHUMHYECKHEe CBOMCTBA. Dochuanl U https://m.edsoo.ru/9a6b43ec
bochun
Oxkcunsl docdopa,

58 q)ocq)i[) c((i)) eq)mi ue kucioTel. Conm bubmorexa [JOK

peoieprta ' https://m.eds00.ru/c7a2d429
bochopHOI KUCTOTHI

59 ITpumenenue gpocdopa u ero bubmmorexa LIOK
coenunennit. ®ochopubie ynodpeHus https://m.edsoo.ru/a218070a
[TpakTrueckas pabora Ne 6. Pemenue

bu6mnoreka [JOK
60 HKCIEPUMEHTANbHBIX 3a/1a4 110 TeMe
https://m.edso00.ru/8175ac3f
"Azotr u ¢hochop U ux coequHeHH"
VYriepona: HaXOXKACHUE B TIPUPO/IC,

61 aJUTOTPOITHBIE MOIU(DUKAIINN; bubmotexa [JOK
¢u3nyeckue 1 XUMHUYECKHUE CBOICTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHCHUE
Oxcun yraepoga(ll), oxcu

62 e I(l)yzj(l\l/)) . (on)LHasI KII/[ICJ'IOTa u eé br6amorexa [IOK
YEIEpon 24 https://m.edsoo.ru/dba58adf
coJu

63 Perenue 3amaq pa3auMyHbBIX THIIOB bubmorexa TIOK

AdLP https://m.eds00.ru/6029b609
Kpemuuii: HaxoxaeHHe B TPUPOJIE,
64 050006131 OJI qelfml (1)1/131/111:1)6510/?6 u bubmorexa [JOK
y L https://m.edso00.ru/143558ab
XUMUYECKUE CBOWCTBA

65 Oxkcun kpemuwusi(1V), kpemaueBas bubmotexa [JOK
KHCJIOTA, CUJIIMKATEI https://m.edso0.ru/3170e7b1
[IpuMeHeHue KpeMHUS U ero bubmorexa IIOK

66 P P https://m.edsoo.ru/393cdac0

coenrHeHul. CTEKIO, ero nmojy4eHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIa

67 Pemmenue 3ama4 pa3iMyHbIX TUTIOB bubmmorexa HOK
https://m.edso00.ru/b624f801
68 CucreMaTH3alys 1 0000IeHIE 3HAHUHA bubmoteka IJOK
no teme "Hemeramib" https://m.edso0.ru/6e864db5
69 KontponsHas pabota o teme bubmmorexa [IOK
"Hemeranisr" https://m.edso00.ru/d0484c76
70 AHanu3 pe3yiabTaToB KOHTPOJIbHOU bubmmoreka LIOK
paboThI, KOPPEKLIUS OLMIHOOK https://m.edsoo.ru/2b7e9510
[TonoxxeHue MeTamioB B
[Tepuonnyeckoil cucreMe XUMUYECKUX
71 aeMeHTOB. OCOOEHHOCTH CTPOCHUS bubmorexa [JOK
https://m.eds00.ru/9839c16¢
AIIEKTPOHHBIX 000JI0UEK aTOMOB
METaJJIOB
OO6mue pu3nveckue cBONCTBA
72 Me;-:lIJIJIO(II;. [TpumeHeHre METaIOB B bubmioreia LIOK
https://m.edsoo.ru/51dac9d3
OBITY Y TEXHHUKE
73 CnaBel metauioB. Kopposus bubmotexa [JOK
METaJJIOB https://m.edso00.ru/42b872e3
74 Pewienue 3a1au pa3inuHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/e3de37b6
DAEKTPOXUMUYECKHUI psil HAPSKCHHMA
75 MeTasuioB. O0IIME CrocoObl MOy CHUS bubmorexa [TOK
https://m.edsoo.ru/94eb377a
METaJIJIOB
OO6mias xapaktepucTika Mmetaiios |A-
76 rpymibl [lepuoguyeckoil cucTeMbl bubmotexa [JOK

XUMUYECKHUX 3JIEMEHTOB. Hatpuii u
KaJMi: moxydeHue, Gpusnyeckue u

https://m.edsoo.ru/e12c26b3
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XUMHUUYECKUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BENIECTB U UX COEAMHEHUN

O6mas xapaktepuctika metaiios |1A-
rpynnsl [lepuoanueckoil cucTeMsl
XUMHUUYECKUX 3JIEMEHTOB. Maruuii u

bu6mmoreka [JOK

77
KaJIbIHIL: ony4YeHne, Gpu3ndeckue u https://m.edso00.ru/7c3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE
MPOCTHIX BEIIECTB M UX COCTUHEHHM
78 JK&cTkocTh BOABI U CITOCOOEI €€ bubmioreka [IOK
yCTpaHEHHs https://m.edso0.ru/c74bfae9
79 AmOMHHWI: TIoSTydeHue, pu3ndeckue u bubmuorexa [IOK
XUMHUYECKHE CBOMCTBA, IPUMEHEHHU € https://m.edso00.ru/0e79b266
AMdoTepHbIe CBOWCTBA OKCHAA U
TUIPOKCHJIA AJTFOMUHHS, bubmuorexa LIOK
80
TUJPOKCOKOMIJIEKCHI aJJFOMUHHUS, UX https://m.eds00.ru/5d12d318
MIpUMEHEHUE
81 Perienue 3agaq pa3aMuHbIX THIIOB
[TpakTuueckas paborta Ne 7. Permenue
82 IKCIEPUMEHTA 3a/1a4 110 TeEMe Bubmiorexa LIOK
MEePUMEHTAJIbHBIX 9 110 TeM
p A . https://m.edsoo.ru/27a4af43
"MeTanbl rJIaBHBIX OArPYIIT
OO0mas xapakTeprucTUKa METalIOB
83 no6ouHbIX moarpymi (b-rpyri) bubmoteka [JOK
[Teproamyeckoi cUCTEMbI XMMUYECKUX https://m.edsoo.ru/610d7431
HIIEMEHTOB
Du3nYecKre U XMMUYECKUE CBOMCTBA
84 XpoMa M ero COeIMHEHUH, UX butmmorexa [IOK
P ’ https://m.eds00.ru/9911bef3
IpUMEHEHNE
85 Baxnelilme coelMHEHHs] MapraHua. bubmmorexa [IOK
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Ilepmanranat kanusi, ero
OKUCJIUTEIILHBIE CBOMCTBA

https://m.edso0.ru/039d69c8

dusnyeckre U XUMUYECKHUE CBOMCTBA

bu6moreka [JOK

86 JKenesa u ero coenuHennii. [lomyuenue
A i https://m.edso0.ru/1b7f8741
Y IPUMEHEHHE CIUIaBOB JKeJie3a
Pu3nYecKre 1 XMUMUYECKUE CBOMCTBA
87 MeIH U e€ COeAMHEHU M, X brbmorexa [TOK
A A ’ https://m.edsoo.ru/2bc0f954
MPUMEHEHUE
duznueckre 1 XUMHUYECKUE CBOMCTBA
88 IIMHKA U €ro COSANMHEHUMN, NX bu6mmnoreka [JOK
npuMeHeHue. [ MIpOKCOKOMITIIEKChI https://m.edsoo.ru/b1f2beal
LUHKa
[Tpaktuueckas padota Ne 8. Pemienue
bu6mmoreka [JOK
89 AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
" " https://m.edsoo.ru/a6e352ea
MeTaiibl TOOOYHBIX MOATPYIII
90 Pemmenue 3ama4 pa3mMuHbBIX TUTIOB bubmrorexa LIOK
AP https://m.edsoo.ru/a8b83d83
O06o01eHue 1 cucTeMaTH3aIus
91 M3YYEHHOT0 MaTepuasa o TeMe brbmorexa [TOK
" . " P https://m.edsoo.ru/e91fe975
MerTanbl
92 KonTponbHas pabora mmo reme bubmmorexa [IOK
"Metanisr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaToB KOHTPOJIbHON bubmuorexa LIOK
paboThI, KOPPEKLIUS OMTHOOK https://m.edsoo.ru/9ebff2fd
Pons xumuu B obecnieueHun
94 YCTOMYMBOIrO Pa3BUTHS YEJIOBEUYECTBA. bubmmorexa [IOK

ITousitue o HAaY4YHBIX METOAAX
HUCCICa0BaHUA BCIICCTB

https://m.edsoo.ru/080fe1f0
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Hay‘-IHBIC MIPUHIUIBI OpraHru3aluu
XUMHUYCCKOIro IIpou3BoOACTBA.

bu6mmoreka [JOK

95 1
[TpoMbIIITIeHHBIE CIOCOOBI MOMYYESHHUS https://m.edsoo.ru/2e45a44f
BaXXHEUIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHNE
96 OKPY’KaroIIel Cpeibl U ero 1 bubmorexa IJOK
PYZAIOIER Cpet https://m.edso00.ru/9f11bf51
MTOCJICACTBHS
97 XUMHS U 310pOBBE YEIIOBEKA. 1 bubmmorexa LIOK
JlekapcTBeHHBIE CpeaCcTBa https://m.edso00.ru/a6552721
98 Xumus nuiy. Poias xuMmuu B 1 bubmoteka [JOK
00ecCIIeYeHNH TUIIEBON 0€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u napdromepnsie 1 bubmotexa [JOK
cpenctBa. berToBast xumus https://m.edsoo.ru/da42d5a9
Xumus B cTpouTeNnbCcTBE. BaxkHeimme
100 CTPOUTEIBHBIE M KOHCTPYKIITMOHHBIE 1 bubmorexa [JOK
P pyKa https://m.eds00.ru/61e69003
MaTepHaIbl
XuMUS B CEJILCKOM XO35IMCTBE.
101 Opranndeckyue 1 MUHEpaJIbHBIC 1 bubmorexa HOK
p p https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucrematu3anus 1 00001eHre 3HAHHI 1 bu6moreka [JOK
1mo TeMe " XUMus 1 )KU3Hb" https://m.edso00.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME
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IMPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemMble TPeOOBAHUSA K NPEIMETHBIM pPe3y/1bTaTaM 0CBOCHHS
NpoBepPsieMoro OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMBbI CpPeJHero o01ero
TpedoBaHus oOpa3zoBaHus

1 Bnanenne cucreMoil XUMUYECKUX 3HAHUM, KOTOpas BKJIOYAET:

OCHOBOMOJIATAIONINE TOHATHS (XUMUYECKHH SJIEMEHT, aTOM, H3OTOIIbI,
3JIGKTPOHHAs 000JI0YKa aToma, S-, p-, d-3JeKTpOHHBIE OPOUTAIM ATOMOB,
OCHOBHOE€ U BO30YXKIEHHOE COCTOSHHE aToMa, HOH, MOJIEKyJa,
BaJICHTHOCTD, AJIEKTPOOTPHUIIATENEHOCTb, CTEIICHB OKHCJICHHS,
XUMHUYECKasi CBS3b (G- W T-CBs3b, KPATHBIC CBSI3M), THOPUAN3ALUS
aTOMHBIX oOpOuTasiel, KpUCTATMYECKass pemérka, MoJb, MOJIApHAS
Macca, MOJSPHBIA O0BEM, MOISpHAsE KOHIIGHTpAIUs, pPaCTBOPHI
(MCTUHHBIC, JHUCIEPCHBIE CHUCTEMbI), KPUCTAJIOTHAPATHI, YIJICPOIHBIN
CKeleT, (DYHKIIMOHANIbHAS TPYIINa, paauKal, H30MEephbl, CTPYKTypHas
11 dbopmyna, uzomepus  (CTpyKTypHasi, reomMerpuveckas  (muc-,
' TPAaHCU30MEpPHS), TOMOJOTUYECKUM psiA, TOMOJOTH, YIJIEBOJIOPOIBI,
KHCIIOPOA- M a30TCOJIEp)KAIME COCAMHEHUS, OMOJOTHYCCKH aKTHBHBIC
BemecTBa (yrieBOAbI, KUPBI, OCIKN), MOHOMEP, IMOJUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTMHEHUS, KPEKUHT, PUPOPMUHT, THUITHI
XUMHUYECKUX peakIuil (OKMUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, 9K30- U
SHJOTEPMHUYECKHE, PEAKIIMA MOHHOTO OOMEHA, TOMO- M TeTepPOTCHHBIE,
o0paTHUMBbIE U HEOOpPAaTUMBIE), PACTBOP, JIEKTPOIUTHI, HEIJICKTPOIHUTHI,
ANEKTPOIMTHYECKAsT TUCCOIUAIINS, CTEIICHb JUCCOIMAIIUN, OKUCIUTEIb,
BOCCTAHOBUTENb, JJICKTPOJIHM3, CKOPOCTh XUMHUYECKOHW  pEaKIIHH,

XUMHUYECKOE PABHOBECHE)

TEOPUU U 3aKOHBI (TEOpUSI XUMHYECKOrO CTPOCHHUS OpPraHMYEeCKUX
BemectB A.M. byTtiepoBa, Teopus 371EKTPOITUTUYECKON TUCCOIUAIINH,
[Tepuogmueckuit 3akon .M. MengeneeBa, 3aKOH COXpaHEHHUSI MacChl),
1.2 3aKOHOMEPHOCTH, CHUMBOJIMYECKHHN SI3bIK XUMHH, MHPOBO33PEHUYECKUE
3HAHUsI, JISKAIMEe B OCHOBE NMOHUMAHUS MPUUYUHHOCTH M CHCTEMHOCTH
XUMUYECKUX SIBJICHUH, COBPEMEHHBIC TIPEICTABJIICHUS O CTPOCHUU

BEIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HaJAMOJIEKYJIIPHOM YPOBHSX

1.3 npeacCTaBICHUA (o) MECXaHHu3Max XUMHYCCKUX peaKuHﬁ,

TCPMOANHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTSX ux




MMPOTCKaHUA, O XUMHUYCCKOM PaABHOBCCUHU, TUCIICPCHBIX CUCTEMAX

1.4

(aKTOJIOTrMYECKHE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOJIY4YEHUU U
0€30MacHOM  HWCHOJB30BAHUM  BAXKHEUIIMX  HEOPraHHMYECKUX |
OPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH JIESITEIbHOCTH

YCJIOBCKa

1.5

o0IIye Hay4yHble MPUHIUIBI XUMHUYECKOr0 MPOM3BOJICTBA (HA MpUMEpe
IPOU3BOJCTBA CEPHOM KHCIOTHI, aMMHAaKa, METaHOJA, IepepaboTKu

He(TH)

ChopMHUpOBaHHOCTh YMEHUH BBISIBIISATH:

2.1

XapaKTCPHBIC  IIPU3HAKHU n B3aMMOCBA3b HN3YUYCHHBIX HOHHTHﬁ,
NPUMCHATL COOTBCTCTBYIOIUEC IIOHATHA MPH ONHWCAHHUU CTPOCHHUA U

CBOVCTB HEOPraHUYECKUX U OPTaHMYECKHUX BEIECTB U UX IIPEBPALLECHUN

2.2

B3aMMOCBSI3b XMUMHYECKHUX 3HAHMU C HOHATHUIMHU H npeacTaBJICHUAMHA
Apyrux npeimMeToB A 0oee OCO3HAHHOI'O IMOHMMAHUA U OOBSICHEHUS

CYHIHOCTHU MATCPUAJILHOI'O €IMHCTBA MU pPa

CchopMUpOBaHHOCTH YMEHUS UCIOIB30BATh:

3.1

HAMMCHOBAaHHUI XHMHUYCCKUX COGI[I/IHGHI/II\/'I MCXKAYHApOAHOro CoOr3a
TCOpGTH‘ICCKOfI u HpHKJ’I&I{HOﬁ XMMUHU W TPUBHUAJIBHBIC HAa3BaAHUA
BC€OICCTB, OTHOCAMIMUXCA K HM3YYCHHBIM KJjacCaM OPraHU4€CKux H

HEOPraHUYECKUX COCTUHEHUU

3.2

XMUMHUYECKYI0 CHUMBOJIUKY JJIsl COCTaBJ€HHUS (OpMYJ HEOPraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpAIIEHHBIX

U CKeJIETHBIX) (GOpPMYJI OPraHUYECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHUS KJIaCCU(PULIUPOBATH!

4.1

HCOPraHNM4eCKUe BCHICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHHUA H

KpUTEpUH 15 KJIACCU(PUKALIMY U3Yd4aeMbIX XUMHUUECKHX OO BEKTOB

4.2

OpraHn4cCKuc BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHUsA H

KpUTCPpHU I I(J'IaCCI/I(i)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKHUX 00BEKTOB

4.3

M0 Pa3MYHBIM TpPU3HAKAM (YHCIY M COCTaBy pEarupyrolliuX BEIIeCTB,
TerioBoMy A3(Q(EeKTy peakiuM, W3MCHCHHIO CTCICHEH OKHCIICHHS

3JIEMEHTOB, OOPATUMOCTH PEAKIIH, YYACTHIO KaTaJM3aTopa)

ChopMupoBaHHOCTh YMEHHSI XapaKT€pU30BaTh AJIEKTPOHHOE CTPOCHUE
aToMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSHUM) M HOHOB
XUMHU4YECKUX 31eMeHToB 1 — 4 nepuonos [lepnoanueckoii cucremsr J1.1.
MeHneneeBa U UX BaJICHTHbIE BO3MOXXHOCTH, UCIOJIb3Ys MOHATUSA S-, p-,

d-aJeKTpOHHBIC OPOUTAIIH, SHEPreTHYESCKHUE YPOBHH




CchopMupoBaHHOCTh yMEHHS OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB XMMHYECKHX SJIEMEHTOB U 00pa3yeMbIX MMHU COEAMHEHUH MO

[epuoAaM u rpyImam

ChopMupoBaHHOCTh YMEHHSI COCTABJISITH YPAaBHEHHS XUMHUYECKUX

pEeaKUnii U pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHUCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ IMOCPEACTBOM COCTABJICHUSA

AJIEKTPOHHOTr0 OajaHca dTUX peaKuil

7.2

YPaBHEHMS pEAKUUN pa3IM4YHBIX THUIIOB; IIOJHBIE U COKpALIEHHBIE
YpaBHEHUS PEaKLUil HOHHOTO OOMeHa, YUUThIBasl yCJIOBUS, IPU KOTOPBIX

9TH PCAKIUU UAYT 10 KOHLIA

7.3

peakuuii ruapoaM3a, peakuuid KOMILIEKcooOpa3oBaHMs (Ha MpHUMepe

THAPOKCOKOMIIJICKCOB IIMHKA U aJIIOMI/IHI/IFI)

CchopMupoBaHHOCTh YMEHUS TTOATBEPKAATh:

8.1

Ha KOHKPETHBIX IMPUMEPAX XapaKTep 3aBHUCUMOCTH PEAKLHMOHHOMN
CIOCOOHOCTH OpPraHWYECKUX COEAMHEHUW OT KpaTHOCTH M THUMA
KOBAJIGHTHOM CBsI3M (G- U T-CBSI3U), B3AUMHOT'O BIUSIHUS aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)K€ OT OCOOEHHOCTEH pealin3aluy pa3InyHbIX

MEXaHHU3MOB MTPOTEKAHUS PEAKIIHI

8.2

XapaKTCPHBIC XWUMHYCCKUC CBOICTBa BC€IICCTB COOTBCTCTBYHOIIMMH

9KCIIEPUMEHTAMH U 3aMMCSIMHU YPAaBHEHUM XUMHUYECKUX PEAKIINI

ChopMupOBaHHOCTh YMEHHSI XapaKTepU30BaTh COCTAaB M BaXKHEHIINe
CBOMCTBA BEIIECTB, MNPHHAMICKANIMX K ONPEACNIEHHBIM KiaccaMm |
rpyMnaM COeAMHEHHUH (MPOCThIe BEUECTBa, OKCH/IbI, THIPOKCHIBI, COJIH;
YTIE€BOJIOPO/IbI, TPOCThIE A3MUPDI, CIUPTHI, PEHOBI, aJIbJIETU b, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIIOXKHBIE 3(UPBI, KUPbI, YII€BOIbI, aMHHBI,

aMUHOKHCIIOTBI, OEJIKH)

10

CchopMupOBaHHOCTh YMEHHS MPOBOAUTH PACUYEThl MO XUMHUYECKUM
dbopmynaM M ypaBHEHUSM XHMHUYECKHUX PEAKIUI C HMCHOJIb30BAaHUEM

(bl/ISI/I‘IeCKI/IX BCIIMYHNH:

10.1

Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOAYKTAa PEAKIUU, €CIH OJIHO
M3 UCXOJIHBIX BEILIECTB JAHO B BUJIE€ PACTBOpA C ONPEAECIEHHON MacCOBOM

70J1el pacTBOPEHHOT O BELIECTBA UITH JIAaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM HJIM 00BEMHOMN J0JIM, BBIXO/Ia MPOAYKTA pEaKuu

10.3

TErI0BOro 3 dexra peakuuii

10.4

00BEMHBIX OTHOILEHUH ra30B

10.5

110 HAXO0XKXJACHHNTO XUMHWYECKOM q)OpMy.]'II)I BCIIICCTBaA




11

Bnanenue cucrtemoil 3HaHMN O METOJAX HAYYHOI'O TO3HAHUS SIBICHUH
MIPUPOJIbI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax U YMEHUE MPUMEHATh
9TU 3HAHUS TPU SKCHEPUMEHTAIHHOM HCCICIOBAHUU BEIIECTB U JJIS
OOBSICHEHHUS] XHMHUYCCKHX SIBJICHHH, HMEIOIIMX MECTO B IPHPOJE,

HpaKTquCKOﬁ ACATCIIBHOCTHU YCJIOBCKA U B HOBCC,HHCBHOﬁ KHN3HU

12

CdopMupoBaHHOCTE YMEHHUS TPUMEHSTH (WMCIONB30BaTh) 3HAHUS O
COCTaBE€ W CBOMCTBAX BEIIECTB [JISI DKCIIEPUMEHTAJIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTENILHO 3aKOHOMEPHOCTEW MPOTEKAHUS XUMUYECKHX
peakuuMid W MOPOrHO3UPOBAHUS BO3MOXKHOCTEH HX OCYLIECTBJICHUS,
CHUCTEMHbIE XMMUYECKUE 3HAHUS i1 OOBSCHEHUS M MPOTrHO3UPOBAHMS
SIBJICHUW, WMMEIONIMX €CTECTBEHHOHAYYHYIO MPHUPONY; Ui TPUHSITHS

IPaMOTHBIX pELIEHUH TPo0JIeM B CUTyalUsIX, CBSI3aHHBIX C XUMHUEH

13

ChopMupOBaHHOCTh YMEHUsSI TUIAHUPOBATH W TPOBOAUTH XHUMHYECKUN
IKCHEPUMEHT (MOJYYCHUE W H3yYCHUE CBOWCTB HEOPTaHWYECKHX U
OpPraHWYeCKUX BCIIECTB, KAYECTBEHHBIC PEAKIUU  YTIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB U KUCIOPOJCOIEPKAMMX OpPraHUYECKHX BEIICCTB,
pelreHue 9KCIEPUMEHTAIBHBIX 3aa4y o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHMYECKUX BELIECTB) C COOJIFOJCHHUEM IpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BeHeCTBAaMH W JIADOpaTOPHBIM
obopynoBaHueM; GOpMYyIMPOBATEH I[N UCCIENOBAHUS; MIPEICTABIATH B
paznmuuHOW ¢dopMe pe3ynbTaThl JKCIEPUMEHTAa, AaHAIM3HPOBATh U

OLCHUBATH UX NOCTOBCPHOCTDH

14

CchopmMupoBaHHOCTh YMEHHS OCYILECTBIISITH II€JICHANPABICHHBIA MOUCK
XAMHUYECKON MH(POpMAIMU B PA3IMYHBIX HCTOYHUKAX (HaydHas U y4yeOHO-
HayyHasl JInTepaTypa, CpeicTBa MaccoBoi nHpopmauu, cetb IHTepHeT n
Apyrue), KpPUTUYECKH AaHaJM3UPOBATh XHMHYECKYI0 HMH(pOpMAaLHUIO,
nepepadaTbiBaTh €€ M HCIOJIb30BATh B COOTBETCTBUHM C IOCTaBJIEHHOU

y4eOHOM 3a1aueit

15

CchopmMupoBaHHOCTb ~YMEHHMSI IPOTHO3UPOBATh, AaHAJIM3UPOBATH U
OLICHUBAaTh HMH(OPMAIMIO C TO3MUIHNA SKOJIOTHYECKON Oe30MmacHOCTH
MOCIIEAICTBUI OBITOBOM W TMPOU3BOACTBEHHOH ESTEILHOCTH YEIOBEKa,
CBSI3aHHOW C Tmepepa0doTKONW BeEeCTB; C(HOPMUPOBAHHOCTh YMEHMM
OCO3HAaBaTb  ONACHOCTb  BO3ACHUCTBUS HA  JKHUBBIE  OpPraHU3MBbI
OTpeNeNEHHBIX BEIIECTB, IIOHMMAs CMBICI TIOKa3aTens MpeaebHON
JOMYCTUMOM KOHLEHTPAllMM, M TOSCHATh HAa MpUMEpax CHOCOObI
YMEHBIIEHUS U MPEAOTBPALICHHS UX BPEIHOTO BO3JCHCTBHS HA OpraHUu3M

YCJIOBCKa




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbBIX HA ETID
O XUMHUun

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

TeopeTnueckre OCHOBbI XUMHH

1.1

Crpoenue BemiectBa. CoBpeMEHHasi MOJIeNIb CTpOEHUsI atoma. Pacmpernenenue
QJICKTPOHOB IIO0 OSHCPIrCTUYCCKHUM YPOBHIM. Knaccn@mxaunﬂ XUMHUUYCCKUX
anmeMeHTOB. OCOOEHHOCTH CTPOCHHUS DHEPreTUIECKUX YpOBHEi aToMoB (S-, p-, d-
aneMeHToB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OJEKTPOHHAs

KOH(HTrypauus aToMa. BajJeHTHbBIE 3JIEKTPOHBI

1.2

[lepuoguueckas cucrema xumuueckux daemeHtoB .M. MeHnneneesa.
O®uznuecknit cmbica Ilepuognueckoro 3akona .M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB »SJEMEHTOB W MX COEAMHEHUU Mo
nepyuojaM M TpymnmnamM. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWCTB IPOCTHIX

BCIIECTB, BOAOPOJHBIX COCHHHGHHﬁ, BBICHINX OKCHUIOB U THAPOKCUIOB

1.3

BaneHTHOCTB. DJIeKTpOOTpULIATENBHOCTh. CTENEHb OKUCIEHUS

1.4

Buapl XuMuU4ecKkoil CBsi3M (KOBaJCHTHAs, HOHHAsI, METAJUIMYECKasi, BOAOPOIHAs)
¥ MEXaHU3MBbI €€ 00pa3oBaHusl. MexXMOJIEKYyIIpHbIE B3auMo/ieiicTBrs. Bemecrra
MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOIO CTPOEHUsA. THUIbl KPHUCTAIUIMYECKUX

peméTok. 3aBUCUMOCTh CBOWCTBA BEUIECTB OT TUIA KPUCTAJUIMUECKONW pEIETKN

1.5

XuMudaeckas peakuus. Knaccupukanus XUMHYECKHUX peakuuii B

HeOpFaHI/I‘IeCKOﬁ u OpFaHquCKOﬁ XHUMHH. 3aKOH COXpaHCHUS MACChbl BCUICCTB

1.6

CkopocTb peakiyu, €€ 3aBUCUMOCTb OT pa3IM4YHbIX (PaKTOPOB

1.7

TennoBbie A3 exThl XUMHUYECKUX peakiuil. TepMoXuMHUYecKue ypaBHEHUS

1.8

O6paTI/IMBIe pCaKIuu. XUMHUYECKOe PaBHOBECHUC. CDaKTOPBI, BIIMAIOINIMEC Ha

CcOCTOsIHUE XuMHu4eckoro papHoBecus. [Ipunnun Jle [llatense

1.9

OnexTponutuyeckas aucconuanus. CuibHble U cialble anekTposnuThl. Cpena
BOJIHBIX pacTBOPOB BEUIECTB: Kuciasl, HEWTpaibHas, MienodHas. CreneHb

JHECCOLManun. Peakiiuy HoHHOT 0O oOMeHa

1.10

IMuapomms coneit. MonHoe mpousBenenue Boabl. Bomopoausiii mokasarens (pH)

pactBopa

1.11

CniocoObl BbIpaKeHHS] KOHLIEHTPAIIMU PACTBOPOB: MAaCcCOBAsl 10JIs1 pACTBOPEHHOTO
BEIIECTBA, MOJSpHAs KOHI[EHTpalus. HachlllleHHble W HEHACHIIICHHBIE

pacTBOpBI, paCTBOPUMOCTh. KpHucTasutoruaparsl

1.12

OKHMCINTENBHO-BOCCTAHOBUTEILHBIE pcaKkuuu. HOBGI[GHI/IC BCHICCTB B Cpcaax C

pa3HbIM 3HadeHueM PH. MeToabl 31eKTpoHHOr 0 OanaHca




1.13

DNEeKTPOIN3 pacCTBOPOB M PACILIABOB COJeit

OCHOBBI HEOPraHUYECKOW XUMUU

2.1

Knaccudukanust HeopraHmdeckux coearHeHnii. HomeHkaTypa HeopraHuuecKux

BCIICCTB

2.2

XUMHUYECKUE CBOMCTBA BAXHEHUIINX METAUIOB (HATpUM, KaJuh, KaJblIHi,
MarHuii, aJlOMUHHH, ITUHK, XpOM, JKelle30, Mellb) U UX coeauHeHuil. OOmme

CIIOCOOBI MOJTYYEHUS METAIJIOB

2.3

XUMHUYECKUE CBOWCTBA BAXXHEUIIMX HEMETAJUIOB (TajJOreHoB, CEphbl, a30Ta,
dochopa, yrmepoma M KpeMHHUs) M UX  COCAMHCHHH  (OKCHJIOB,

KHCIIOPOJICOEPIKAIINUX KUCIIOT, BOJOPOAHBIX COSAMHEHHH)

24

I'enernueckas cBSI3b HCOPraHMYCCKUX BCUICCTB, IIPUHAJICKAINIUX K PA3JIMYHBIM

Kj1accaM

2.5

#A#Par### 1 nenTudukanys HeopraHu4eckux coequHeHuil. KauecrseHusle

PCaK Ha HEOPraHMYCCKHUE BEIICCTBA U NOHDBL

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIE TOJIOXKEHUS TEOPUM XUMUYECKOIO0 CTPOCHUS OPraHMyYeCcKHX
coequHeHuit A.M. bytnepoBa. YriaepoJaHblii CKeleT OpraHM4ecKOl MOJIEKYJIbL.
KpatHOCTP XMMHUYECKOW CBSI3U. S- M P-CBSI3U. SP3-, SP2-, SP-THOpUIU3AINH
opOuTaneil aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHust Mosiekyll. ['omonoru. I'omonoruueckut psia. Mzomepus u u3omepsl

3.2

[lonsTme o  ¢yHkumoHanbHOM  rpymme.  OpueHTanMOHHbIE AP HEKTHI

3aMecTUTENEN

3.3

[IpencraBienne o KiIacCHPUKAMM OPraHWYECKUX BemecTB. HomeHkmatypa
OPraHMYEeCKUX COCAMHEHHH (cucTeMaTtuyeckas) W TPUBUAIbHBIE Ha3BaHUS

BaKHEHIIINX HpeﬂCTaBHTGHeﬁ KJIaCCOB OPraHN4CeCKUX BCUICCTB

3.4

CBO60,I[HOpa,HI/IKaHBHblﬁ U HOHHBIA MEXaHU3MBI peaKIuu. IlonsitTue o

nykineoduie u anekrpoduite. [Ipasuno MapkoBaukoBa. [IpaBuio 3aiinesa

3.5

Aunkanbpl. XMMUYECKUE CBOWMCTBA AJKAHOB: rajJOr€HUPOBAHUE, AETUAPUPOBAHHUE,
TEPMUYECKOE pA3JIOKEHHE, KPEKUHT, Hu3oMepu3anus, ropeHue. Ilomyuenue
ankanoB. [luxmoankanel. Croeuuduka CBONCTB [HKJIOAIKAHOB C MalbIM

pa3MepoM I1ukia. Peakiuu npucoeIMHEHUs U paIMKAIbHOTO 3aMEIEHUS

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMU MPHUCOCIUHEHUs (TaJoreHUPOBAHHE,
TUAPUPOBAHUE, THAPOTAJIOTCHUPOBAHUE, THApATAIUs), TOPEHUS, OKUCICHUS H
nomuMepusanuu. [IpombinmieHHBIE W Ja0OpaTOpHBIE CHOCOOBI  TMOJTYYCHUS

AJIKCHOB

3.7

AJ'IKa}II/IeHI)I. XUMHUYECKHE CBOMCTBA AJIKaIMCHOB: pPCAKIUKU TPUCOCAUHCHUS

(rugpupoBaHue, rajoreHUpOBaHUE), TOpeHUs U mnoiuMmepusauuu. IlomyueHue




AJIKaJUCHOB

3.8

AnkuHbl. XUMHUYECKHE CBOWMCTBA: PEAKIUU MPUCOSAMHEHHS (TajoreHupOBaHUE,
TUAPUPOBAHUE, THApATAIUsS, THAPOTAJOr€HUPOBAHUE) KaK CIOCOO MONMydYeHUS
MOJIMMEPOB M APYrMX IMOJE3HBIX NpOoayKToB. Peakuuum 3amemienus. ['opeHue
alleTUJIEHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOIO TIJIAMEHH JJIsl CBAPKU U PE3KU

MCTaJJIOB. HpI/IM CHCHUC allCTHJICHA

3.9

Apenbl. XuUMHUECKHE CBOMCTBa O€H30Ja: PEaKIUU  AIEKTPOPHIHLHOTO
3aMeINIeHUs, TpUCOeANHEHUs (TUAPUpPOBAHUE, TalloTeHUpOBaHue). Peaknus
ropenus. OCOOCHHOCTH XHMHYECKHMX CBOWCTB ToJiyosia. [lomyueHue OeH3ona.
OcoOEHHOCTH XMMHYECKHX CBOWCTB CTUpojia. llomumepusamust cTupoda.

Crioco0s1 MMOJY4YCHUA U MIPUMEHCHHUEC aPOMATHYCCKUX YITICBOAOPOI0B

3.10

Cnuptel. IlpenenbHble OJHOATOMHBIE CHUPTBL. XUMHUYECKHE CBOMICTBA:
B3aMMOJACHCTBHE C HATpUEM Kak Ccrmocod  yCTAaHOBJIECHUS  HAJIWYHUS
TUAPOKCOTPYMIBI, €  TaJOreHOBOAOPOAAMH  KaK  Crmoco0  MOJXy4YeHHs
pacTBOpUTEIIEH, BHYTPH - U MEXKMOJIEKYJIApHas Jeruaparauus. Peakuus ropeHus.
[Tonyuenue oTaHonma: peakiuss OpOXKEHUS TIIOKO3bI, THApAaTAlMs JTHICHA.
OTUNIEHTJIMKONIb U TIUMUEPUH KaK MPEICTaBUTENU MPEAETbHBIX MHOI0ATOMHBIX

CIIUPTOB

3.11

@®eHon. Xumuueckue cBoicTBa ¢eHona (peakiuu ¢ HaTpUeM, THIPOKCHIIOM

HaTpusi, Opomom). [lomyuenue deHona

3.12

Anpreruapl. XMMHYECKHE CBOWCTBA MPEACHbHBIX alibJCTUIOB: THIPUPOBAHUE,
KayeCTBEHHbIE pEaKIMH Ha KapOOHWJbHYIO Tpynny (peakius «cepeOpsHOoro
3epkajna», B3auMmoaencreue ¢ ruapoxkcunom meau (l1). Iomydyenue npeaenbHbIX
aNbJEeruJ0B: OKUCJIEHME CIOMPTOB, THApaTallUs aleThyieHa. AIETOH Kak

MMPEACTABUTCIIb KETOHOB. OcobeHHOCTH pCaKkin OKUCIICHUA allCTOHA

3.13

Kap6OHOBI>Ie KHUCIIOThI. XHUMHYECKHE CBOMCTBA MMpEACIIbHBIX OJHOOCHOBHBIX
Kap6OHOBBIX kucJIoT. OCOOEHHOCTH XUMHYECKHUX CBOMCTB MypaBI)PIHOﬁ KHCJIOTEI.
HonyquI/Ie npeaAcCJIbHbIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHMCIICHHC
AJIKaHOB, aJIKCHOB, ICPBUYHLIX CIHUPTOB, aJIbACTUIOOB. Bricime mpeacibHbIC U

HENPECACIBbHBIC Kap6OHOBBIe KHCJIOTBI

3.14

Cnoxupie »¢upbl u kupbl. CHocoOBl TMONY4YEHHS CIOXKHBIX S(HpOB.
OOpatuMocTh peakiuu dtepudukanur. [IpuMeHeHHe CIOKHBIX 3(QHpPOB B
NUIICBOM M Tap(pOMEpPHON MPOMBIIIJICHHOCTH. JKUPBI KaK CIOXHBIC 3(UPbI
[JIMLEPUHA M BBICHIUX KapOOHOBBIX KHCJOT. XMMHMUYECKHE CBOWCTBA >KHPOB:
TUApUpOBaHUe, OKHUCIeHHe. [Haponu3, WM OMBUIEHHE, XHPOB KaK crocod
IPOMBILUIEHHOTO MOJyYeHHUs! COoJiell BBICIIMX KapOOHOBBIX KHCIOT. MbLUI4 Kak

COJIX BBICIIINX Kap6OHOBBIX KHCJIOT

3.15

XUMHYECKHE CBOMCTBA TIUIIOKO3BI: PEAKUMH C YYAaCTHEM CIUPTOBBIX H




aNbJErUIHON TPYII U MOJIOYHOKHCIOE OpoxeHue. [IpuMeHeHHe TIIOKO3bI, €&
3Ha4YECHHUE B KU3HENEATENbHOCTU opraHu3ma. Jlucaxapuasl: caxapos3a, MajbTo3a.
BoccranaBnuBarone M HEBOCCTaHABIMBAIOUIME —Aucaxapuibl. [ uaponus
nucaxapunoB. [lommcaxapunpl: Kpaxmai, rivkoreH. CTpoeHre MaKpOMOJIEKYJI
KpaxMaja, TJIMKOT€Ha M 1eJuTiofo3bl. Pdu3nueckue CBOICTBA Kpaxmana U
HEJUII0NI03bl.  XUMHYECKHME CBOMCTBA Kpaxmania: THAPOINA3, KauecTBEHHas
peaknus ¢ MOAOM. XUMHUYECKHE CBOWMCTBA IEJUTIOJIO3BI: THIPOJU3, MOJyYCHHE
a¢upoB 1emmono3bl. [loHsTHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHbIN HIENK)

3.16

AMUHBI. AMUHBI KaK OpraHMYeCKHEe OCHOBAHUS: PEAKIIMHU C BOAOM, KUCIOTAMH,
peakuuss TOpeHHS. AHWIMH Kak IMPEIACTAaBUTENb ApPOMATHYECKUX aMHHOB.
XUMHUYECKHE CBOMCTBA aHWUJIMHA: B3aUMOJIEWCTBHE C KHUCIOTaMH, OpPOMHOM
BOIOM, okucieHue. llomydeHue aMHMHOB aJKWIMPOBAHMEM AaMMHAKa U

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YIJICBOJOPOAOB

3.17

AMUHOKHUCIIOTBI U O€JIKH. AMHHOKHCIOTBI Kak aM(OTEpHbIE OpraHUYecKHe
coeauHeHus. OCHOBHbIE aMMHOKHUCIIOTBI, oOpasyrolue Oeinku. XUMHYECKHUe
CBOMCTBa OEJIKOB: THAPOJIM3, EHATYpalHsi, KaueCTBCHHbIC (IIBETHBIC) PEAKIIUH

Ha OeIKUu

3.18

CtpoeHue U CTPYKTypa MOJUMEPOB. 3aBUCUMOCTH CBOWCTB MOJUMEPOB OT
cTpoeHus: Mosiekysn. OCHOBHBIE CIOCOOBI TOJYYEHHUS BBICOKOMOJICKYIISIPHBIX
COC}II/IHGHI/Iﬁl pe€akiuun MNOJMMEpHU3allu U MOJUMKOHACHCALINH. Knaccmbnxamm

BOJIOKOH

3.19

#A#Par### 1 nenTudukanys opraHnyeckux coequHeHuil. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACIIO3HABAHNEC OPraHNYCCKUX BCIICCTB

3.20

TI'eneTnueckas CBs3b MCKAY KilaCcCaMU OPraHNu4Y€CKUX CO@I[I/IHCHI/Iﬁ

XHUMHUA U )KU3HD

4.1

XuMus B TOBCENHEBHOW >km3HU. [IpaBmia Oe3omacHO pabOTBI C E€IKUMH,

TOPHOYMMHU U TOKCUYHBIMUA BCIICCTBAMU, CPCACTBAMU OBITOBOM XHMUH

4.2

XuMHUS U 300pOBbe. XUMUS B MEAULMHE. XUMHS U CEIbCKOE X035MCTBO. XUMUS B
IPOMBIIIJICHHOCTH. XUMUSI U SHEPreTUKa: MPUPOAHBIM U MOMYTHBIA HeTAHOM
rasbl, UX COCTaB M ucrnoib3oBanue. CocraB HePTU U e€ nepepaboTka (IPUPOIHBIE

MCTOYHUKHU YTJIEBOIOPOIOB)

4.3

XuMHsl U 3KOJNOrUA. XHUMHUYECKOE 3arpsi3HEHHUE OKpPYKaroUIeH Cpedabl U €ro
nocnencteusa. Oxpana ruapocdepsl, mouBbl, atMochepsl, Giopsl U (ayHbI OT
XUMHUYECKOTO 3arpsizHeHus. [IpobGiema OTXOMOB M TMOOOYHBIX TMPOAYKTOB.

AJ'II)TepHaTI/IBHI)Ie HCTOYHUKHU SHCPIUU

4.4

O6HII/IG OpeaACTaBJICHUA O IMPOMBINIJICHHBIX criocobax IMOJIYYCHUA XUMHNYCCKUX




BellecTB (Ha MpUMeEpe MPOM3BOACTBA aMMHaKa, CEPHOM KHUCIOTHI). UEpHas u
nBeTHass ~ MeTtamnyprus.  CTeKIo W CHWIMKAaTHAasT  MPOMBINUIEHHOCTb.

[IpombinienHass ~ opranuudeckass  xumuss. CbIppb€ I8  OpraHUYECKOU

MPOMBILIICHHOCTH
5 #HH#Par###Tunbl pacaéTHRIX 33134
###Par###PacuéTel Macchl BelecTBa Wil 00bEMa Tra3oB M0 U3BECTHOMY
5.1 KOJIMYECTBY BELIECTBA, Macce MM 00BEMY OJTHOTO U3 YUaCTBYIOIIUX B peakluu
BEIIIECTB
5.2 H#HPar####Pacu€Tel TemmoBoro 3GQexTa peakuuu
5.3 H##H#Par###Pacu€Tbl 00bEMHBIX OTHOLIEHHUM ra30B IPU XUMUYECKUX PEaKLUAX
5.4 ###Par#H##Pacuérel Macchl (00BEMA, KOMMUECTBA BEIIECTBA) MPOTYKTOB
' peaKIiy, ecii OAHO U3 BELIECTB JaHO B N30BITKE (MMEET IPUMECH )
55 #H##Par#H#PacuéTel MaccoBOU MM OO BEMHOM JOJU BBIXOJA TPOAYKTA PEAKIIUN
' OT TEOPETHUYECKU BO3MOXKHOTO
#H##Par#H#Pacuérel Maccel (00BbEMA, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIINH,
5.6 €CJIM OJTHO U3 BEILECTB JAaHO B BUJIE paCTBOPA C ONPEAEIEHHON MaCCOBOM 10JIeH
PacTBOPEHHOTO BEMIECTBA
57 #H##Par###Pacd€Thl ¢ HCIOIIb30BAHUEM TTOHATHI «MaccoBasi 0I5y, «MOJISIpHAs
' KOHIIEHTPALIHSI», «PACTBOPHUMOCTB)»
###Par###Haxoxnenne MoJeKyIIpHON (pOpMyIIBI OPraHMYECKOro BEIIEeCTBA MO
5.8 €ro MJIOTHOCTH U MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIMX B €0 COCTaB, HJIH 110

IPOAYKTaM CropaHus




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

[Ty3akoB C. A., Mamnuna H. B., Ilonkos B. A.

Xumus 10 knace yriayOJieHHbIN ypOBEHb

ITyzakoB C. A., Mamanna H. B., [Tonkos B. A.

Xumus 11 knacc yriayOaeHHbIH yPOBEHb

[Ty3akoB C. A., IlonkoB B. A., bapermosa U. B. Xumus COopHuK 3a1a4 u

ynpaxuenuid 10-11 knacesl YTiryOsieHHBI ypOBEHB

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

baprimosa 1. B.

Xumus. Merogudeckue pekomeHaanuu. Paboune nmporpaMMel.
[Ipenmernas nuuus yueOuukoB C. A. ITy3akosa, H. B. Mamnunoii, B. A.
ITornkoga.

10—11 xmaccsr : yueb. mocobue i 001eoopa3oBar. OpraHu3aIuu :

yrayoiaeHHbI ypoBeHs / 1. B. bapeimosa.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HHTEPHET
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