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NHOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma 1o XMMUU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yJbTaTaM
ocBOoeHUs1 (eaepasibHONW 00pa30BaTEIbHON MpOrpaMMbl CpeAHEro oOIIero
obpazoBanusa(DOI1 CO0), MpeACTaBICHHBIX B denepabHOM
rocyJapcTBeHHOM obOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuétrom Konueniuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0pasoBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJOXKEHUN «CTpaTeruu pa3BUTHUs
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHUSI Ha ypOBHE YriayOJEHHOTO W3y4YeHHs 3aHUMAET Ba)KHOE MECTO B
CHUCTEME ECTECTBCHHO-Hay4yHOro oOpaszoBaHus yyamuxcs 10-11 kmaccos.
N3yuenne mnpenmera, peanuzyeMoe B YCIOBUAX AuBPEpeHIIMPOBAHHOTO,
npouiIbHOrO0 00y4YeHHs, NPU3BAHO OOECNEeYuTh 00I1e00pa30BaTENbHYI0 U
OOIIEKYJBTYPHYIO TOJATOTOBKY BBIITYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO st
aJanTalyi UX K OBICTPO MEHSIIOLIUMCS YCJIOBHUSM HU3HHU B COLIMYME, a TaKKe
Uil TIPOJIOJDKEHHsS  OOydeHHs B OpraHu3alusx MpogecCHOHAIBHOTO
oOpa3oBaHHs, B KOTOPBIX XUMHUS SIBISE€TCS OJHOM W3 TNPUOPUTETHBIX
JTUCITUTUINH.

B nporpamMmme mo XUMHM Ha3Hau€HHE TNpeaMeTa «XUMHS» MOTydaeT
NoJpoOHYI0 HWHTEPHPETAlUI0 B COOTBETCTBUM C OCHOBOIOJIAralOIIUMHU
nonoxeausimu @I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH, COAEp>KaHus,
pe3ynbTaToB OOy4eHHUsS U TpPeOOBaHUI K YPOBHIO MOATOTOBKU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SIBIISIFOTCS CJIEAYIOIINE BBIMOIHIEMbIE TPOrPAMMOM TIO
XUMHUH QYHKITUU:

e uH(MOPMAIIMOHHO-METOIUYECKAsl, peann3ainus KOTOpOl oOecreynBaeT
MOJIYYCHHUE TIPEJCTABICHUS O IIENIAX, COAEpPXKAHUM, OOIIEH CTpaTeruu
oOydeHMs, BOCIUTAHUA W Pa3BUTUSA OOYYAIONIUXCS CPEACTBAMU
npenMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHU3alMOHHO-TJIAHUPYIOLIAs, KOTopas npeaycMaTpuBaeT
onpeJiesieHHe: MPUHIMIIOB CTPYKTYPUPOBAHUS M MOCIEI0BATEILHOCTH
U3y4yeHHUs yueOHOro MaTepuaia, KOJMYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTePUCTHUK; TIOJIX0/I0B K (DOPMHUPOBAHUIO COJIEPKATEILHON OCHOBBI
KOHTPOJISI U OICHKHM 00pa30BaTENbHBIX JOCTIKEHUN O00Yy4aromuxcs B
paMKax HMTOrOBOM arTecTaliid B (opMe €IMHOr0 TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUHU.



[Iporpamma ajist yrimyOiaEHHOTO U3YUYCHUS] XUMUU:

e YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEpIKaHUE, 00s3aTEIHHOE
JUISL U3y4YEHHs] B paMKaxX OTIEIbHBIX Tpoduied, mnpeaycMaTpuBaeT
pacripefielieHue W CTPYKTYpUpPOBaHHME €ro Mo KjiaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSM/pa3fiesiaM Kypca;

e JaET mpUMEpPHOE pacipenesieHue y4eOHOro BpeMEeHHU, PpEKOMEHyEMOr0o
JUISL UBYUYEHUS OTACIBHBIX TEM;

e IpejjiaracT MNPUMEPHYIO TMOCJIEAOBATEILHOCTh H3Y4YEHUS Y4eOHOro
Marepuaja ¢ y4ETOM JIOTUKH MTOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e JaéT METOAMYECKYIO WHTEPNPETAHNI0 Leled W 3aJad H3y4YeHUs
npeaMera Ha yrIyOJn€HHOM YpOBHE C  Y4€TOM  COBPEMEHHBIX
NPUOPUTETOB B CHCTEME  CpelHero  oOlmero  oOpa3oBaHWs,
COJICP)KATENIbHOM  XapaKTePUCTUKU  TUIAHUPYEMBIX  PE3yJIbTaTOB
OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON MPOTPAMMbI CPEHETO OOIIEro
o0pa3zoBaHus (JTUYHOCTHBIX, METAIIPEAMETHBIX, TPEAMETHBIX), a TAKKE
c yuy€TOM OCHOBHBIX BHJOB Yy4e€OHO-IO3HABATEIbHBIX JICHCTBUIA
00y4aromerocsi o OCBOEHUIO COAEePKaHuUs MPEAMETA.

[To BceM Ha3BaHHBIM MO3UIUSM B MPOTPAMME MO XUMHUH IPEITyCMOTpEHa
IPEEeMCTBEHHOCTh C OOYy4YeHHMEM XUMHUHW Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TpeaeliaMd YCTAaHOBJICHHOW MpOrpaMMoil MO XHUMHUHU
o0s3aTeNbHONM  (MHBAPUAHTHOM)  COCTABIISIONIEH  coAep)KaHusi  y4eOHOro
npenMera «XuUMHUS» OCTa€Tcs BO3MOXKHOCTH BbIOOpa €ro BapUaTUBHOU
COCTaBIIAIONICH, KOTOpas JIOJDKHA  OMNpEAeNsTbcsl B COOTBETCTBUU  C
HaIlpaBJIeHHEeM KOHKPETHOTro Mpoduisi oOydeHusl.

B cootBeTcTBUM ¢ KOHUENTyalbHbIMH TosoxeHusmu PI'OC COO o
HA3HAUYEHUU TIPEAMETOB 0a30BOr0 W YIIyOJIEHHOTO YPOBHEH B CHCTEME
muddepeHnmpoBaHHOTO 00YYEHHUSI Ha YPOBHE CpEeIHEro o0imero oOpa3oBaHUS
XUMHSI Ha YPOBHE YINIYOJIEHHOTO W3Yy4YeHHUs HalpaBiIeH Ha peaanu3alfio
MIPEEMCTBEHHOCTH C TMOCJIEAYIOIIMM 3TalloM MOJY4YeHUSI XUMHYECKOIO
oOpa3oBaHHsA B pPaMKax HU3YYCHHs CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX  JUCIHUIUIMH B By3aX W OpraHu3alusix  CpeIHEro
mpodeCcCHOHALHOTO 00pa3oBaHMs. B 93ToM CBSI3M HW3ydeHHE IIpeaMeTa
«XUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA pacCUIMpPEHUE U YIIIyOJleHue
TEOPETUYECKON M TPAKTUYECKON MOATOTOBKH OOYYAIOIIMXCS, BHIOpABITUX
onpenenéHHbld npodusib OOy4YeHUs, B TOM YHCJIE€ C MEpPCIEKTUBOU
MOCJEAYIOMIETO TMOJYyYEeHHs] XUMHUYECKOro oOpa3oBaHUsS B OpraHU3alUiX
npodeccuonanbHoro odpazosanusi. Hapsny ¢ atum, B cBete TpedoBanuit ®I'OC



COO x nmaHupyemMbIM pe3ylibTaTaM OCBO€HUs (peaepalibHONW 00pa3oBaTeIbHON
MporpaMMbl CpEeAHEro oOIero oOpa3oBaHUs U3y4YEHUE MpeameTa «XUMU»
OPUECHTHPOBAHO TAaKXK€ Ha pEHICHUE 3aJa4 BOCIHUTAHUS U COIUAIBLHOTO
pa3BuTUA 0Oydaromuxcsi, Ha (OPMUPOBAHUE Yy HUX OOIIEMHTEIUICKTYaIbHbBIX
YMEHHI, YMEHUH palMoHAIM3alUU y4eOHOTo TpyAa U 000O0IIEHHBIX CIIOCOOOB
NEATeNIbHOCTH, UMEIOIIUX MEXIUCIUILIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.

CocrapisitoniuMu ~ TipeMeTa  «XHUMHUS» Ha ypPOBHE  YriayOJIEHHOTO
U3YUYEHUS SBISIOTCS YITyOna€HHbIE Kypehl — «Opranudeckast xumus» u «OO01mas
U Heopranudeckas xumusi». [Ipu ompeneneHud MOAXOIOB K OTOOpY U
CTPYKTYPHOW OpTaHU3aIlMU COACPKAHUS ITUX KYpPCOB B MPOrpamMme Mo XUMUU
3a ocHoBy mpuHATH noyioxkeHus GI'OC COO o pazmuuusx 06a3oBOro u
yriay0ia€HHOrO YpOBHEN U3YUYEHHS PeIMeETa.

OcHoBY copaepxkanusi kypcoB «Opranuueckas xumusi» u «OOmas u
HEOpraHUYecKass XUMHS» COCTABISAET COBOKYITHOCTb MPEJMETHBIX 3HAHUU W
YMEHUM, OTHOCSIINXCS K 6a30BOMY YPOBHIO M3Yy4CHUS IpeaMeTa. JTa cucreMa
3HAHUM TOJIy4aeT OMNpeAe€HHOE TEOPETHYECKOE IOMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINA O00BEM (HaKTOJIOTHIECKOTO
maTepuana. Tak, Ha yriayOJ€HHOM YpPOBHE HM3yUeHHs NpeaMera obecrieueHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEJNHYEHUS] OObEMA 3HAHUUA O XUMHUYECKHUX
AJIEMEHTAaX U CBOMCTBAX UX COCMHEHUN HAa OCHOBE PACIIUPEHUS U YIIIyOJICHUS
NpEeJICTaBIICHUH O CTPOCHUH BEIIECTBA, XUMUYECKOM CBA3U U 3aKOHOMEPHOCTAX
NPOTEKaHMs] PEeakKIMii, paccCMaTpUBAaE€MbIX C TOYKM 3pEHUS XHMHUUYECKOU
KWUHETUKH W TEPMOJMHAMHUKHU. M3ydeHue MepuoJUYecKOro 3akoHa U
[lepuonuyeckoit  cuCTeMbl  XMMHUYECKHX  DJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHMYECKHUX TMPEJCTABICHUSIX O CTPOCHUU aToMa.
XuMHYeCcKasi CBSA3b OOBACHIETCS C TOYKH 3PEHUsS] SHEPreTHUECKUX M3MEHEHUN
mpu €€ 00pa3oBaHUM U Pa3pyIICHUH, a TAKKE C TOYKU 3PEHUS MEXaHU3MOB €€
oOpa3zoBanusa. W3yueHue THUIIOB peakmuil JononHseTcss G(OpMHUPOBAHUEM
MPEACTaBICHUNA 00 3JIEKTPOXUMHUUYECKUX Mpolieccax U JIEKTPOJIU3E PacIiaBOB
U PAcTBOPOB BelIeCTB. B Kypce opraHM4eckod XWUMHUU TpPH PaACCMOTPEHUU
PEaKIMOHHON CIMOCOOHOCTH COCAMHEHHWH yaenseTrcs o0co0oe BHUMAaHHE
BOIpocaM 00 JJIEKTPOHHBIX 3(dekrax, 0 B3aUMHOM BIUSHHH aTOMOB B
MOJIEKYJIaxX U MEXaHU3MaX PEaKIUil.

Ocoboe 3HaueHHWE WMEET TO, 4YTO Ha COJEpKAHHE KypCOB XUMUU
yrayOn€HHOTO YpPOBHSA W3Y4YEHUs ISl KJIACCOB OMNPEACIEHHOTO MPOQuIIs
(rmaBHBIM 00pa3oM Ha WX CTPYKTYpY M XapakTep IOTMOJHEHWH K oOmen
CUCTEME MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEKHbIC MTpeAMEThI. Tak,
HarpuMep, B COACPKAHUU TMpeAMeTa JUIsl KIACCOB XUMHUKO-(U3UUYECKOTO



npoduiig Oosblioe 3HaUeHHE OyAYT UMETh AIEMEHTHI y4eOHOro mMaTepuasna 1o
oOmel xumuu. [lpym M3yueHuu npeaMera B JAHHOM Ciy4ae akKIEHT OyaeT
ClellaH Ha OOIIHOCTh METOJOB IO3HAaHHSA, OOLUIHOCTh 3aKOHOB U TEOpHUH B
XUMHHU U B (PU3MKE: aTOMHO-MOJIEKYJIsipHasi Teopusi (MOJIEKYJsIpHAsl TEOpHs B
(¢u3MKe), 3aKOHBI COXpPAHEHUsT MAacChl M HHEPrUH, 3aKOHBl TEPMOIUHAMUKH,
ANEKTPOJIN3A, MIPEACTABIEHNS O CTPOCHUU BEIIECTB U APYTOE€.

B 1O xe BpeMs B cOJEpKaHMM TMpeAMeTa s KIACCOB XHMMMKO-
Ouonornyeckoro npoduiisg 0oNbIINKA yAenbHbIA BeC OyAeT UMETh OpraHudecKas
xumusi. B 3TOM ciydae mpefocTaBiseTcss BO3MOXKHOCTh Juisl  Oojee
O0OCTOSITENIBHOTO ~ PAaCCMOTPEHHUS] XUMHUYECKOM OpraHu3alMd KJIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJSAT, K IpUMEpY, Takue
CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIMIUJIbLI, OCJIKH, YTIEeBOJbI, HYKJICHHOBBHIC
KUACTOTHI U apyrue. [Ipu 3TOM 3HaHUS O COCTaBE U CBOMCTBAaX IMpeaCcTaBUTENEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEUIECTB CIyKaT OCHOBOM MJII HM3YyYEHHUS
CYILIHOCTH MpoIieccOB (POTOCUHTE3A, IbIXaHHUs], TUILEBAPEHUSI.

B nnane QopmupoBaHMS OCHOB HAy4YHOT'O MHPOBO33PEHHUS, OCBOCHUS
OOIlIEHAYYHBIX METOJOB IIO3HAHUS U OIbITA MPAKTHYECKOTO0 MPUMECHEHUS
HAy4YHBIX 3HAHUN HU3Y4YEHHUE TMpeaAMeTa «XUMHs» Ha YriyOJEHHOM YpOBHE
OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SIX C YUCOHBIMU MpPEIMETaMU, BXOSAIIUMU B
cocTaB  TpeaAMETHbIX  obnactelt  «EcTecTBeHHO-HayuHbIE  IMPEAMETHI»,
«Marematuka 1 HHpopMaTruka» u «Pycckuil S3bIK U IUTEPATYypay.

[Tpu m3ydyenun yueOHOro mpenMera «XUMHsD» Ha YTIIyOJIEHHOM YpOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOIO M CpeIHero oOmiero obOpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajayeil  TMEPBOCTCIICHHOM  3HAYUMOCTHU  SIBIISICTCS
dbopMupoBaHHE OCHOB HayKM XHMHH Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUSA, TMPAKTUYECKOW [JEATEIbHOCTH YeJIOBEKa M OJHOr0 W3
KOMIIOHEHTOB MHUPOBOHN KyJNbTypbl. Pemienue 3Toi 3agaun Ha yriayOJIEHHOM
YPOBHE U3YUYEHHUS MpeIMETa IPEANOoIaracT peann3alnio TaKUX LeJei, Kak:

e (dopmHupoBaHHE TPENCTABICHUN: O MaTepUATBLHOM EIWHCTBE MUDA,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTH SIBJICHUWA NPHUPOIBI, O MECTE
XUMUHA B CHUCTEME €CTECTBEHHbIX HayK W €€ Beayuied poiu B
0o0ecrevYeHnn YCTOWYMBOTO pa3BUTUSL UEJIOBEYECTBA: B PELICHUU
poOJIeM 3KOJIOTHICCKON, SHEPreTHYSCKOM U MHIINEBOM OS301MacHOCTH,
B Pa3BUTUM MEAUIMHBI, CO3JIaHUU HOBBIX MAaTEpPUAJIOB, HOBBIX
UCTOYHUKOB SHEPTHH, B o0OecrnieueHnu PaLMOHAIIEHOTO
IPUPOJONOJIb30BaHMS, B (DOPMHUPOBAHMM MHUPOBO33PEHUS] U OOLIEH
KyJbTypbl UYEJOBEKa, a TakKXe JKOJOTMYEeCKH OO0OCHOBAHHOIO
OTHOILIEHHUSI K CBOEMY 30POBBIO U IIPUPOIHOMU CpeELE;



OCBOCHHE CHCTEMBlI 3HAaHMH, JI€XKAIIMX B OCHOBE XHUMHUYCCKOM
COCTAaBJISIOIICH €CTECTBEHHO-HAYy4YHOU KapTUHBI MHUpa:
dbyHIaMEHTaIbHBIX MOHITUH, 3aKOHOB M TEOPUN XUMHH, COBPEMEHHBIX
IIPEJICTABIIEHUN O CTPOSHUM BEIIECTBA HA Pa3HBbIX YPOBHAX — ATOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX PEAKLIUM, O
XUMUYECKOM PaBHOBECHUH, PACTBOpPAxX M JAUCIEPCHBIX CHUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMUUECKOTO MPOU3BOJICTBA;
dopmupoBanue y  oOydaromuxcs  OCO3HAHHOTO  IMOHUMAaHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU JJIsi OOBSICHEHUS
KITFOUEBBIX HJEH W MpOoOJeM COBPEMEHHOW XUMUH, JJIsi OOBICHEHUS U
MPOTHO3UPOBAHUS  SIBJICHUM, HMMEIOIIMX  €CTECTBEHHO-HAYYHYIO
IPUPOJy; TPAMOTHOTO pelieHUus NpoOJeM, CBA3aHHBIX C XUMUCH,
IIPOTHO3UPOBAHUS, AaHAIM3a M OLEHKU C IO3ULIHH DSKOJIOTHYECKOU
0€30MMacHOCTH  TOCJEACTBUNA  OBITOBOM M TPOU3BOACTBEHHOMU
NESITEIIbHOCTA YEJIOBEKA, CBA3aHHOMW C XUMHYECKHMM IPOU3BOACTBOM,
UCITOJIb30BAaHUEM U TTepepabOTKOM BEIECTB;

yrayOJIeHHe TPEeJCTAaBICHUH O HAy4YHBIX METOJaX TO3HaHWI,
HEOOXOAUMBIX JJIsI TIPUOOpPETeHUs] YMEHUM OPUEHTHPOBATHCS B MHPE
BEIIECTB M OOBICHECHHS XMMHYECKUX SBJICHHH, HMEIOIIMX MECTO B
MPUPO/IE, B MPAKTUYECKOM JIEATEIIBHOCTH U TOBCEIHEBHOU KU3HU.

B mnane peanm3anuy mepBOOYEPETHBIX BOCHHUTATEIBHBIX M Pa3BHUBAIOIINX
(GYHKIHI [IEJIOCTHON CHCTEMBI CPEeJHETo 001Iero oopa3oBaHus IPH U3yYCHUU
npeaMeTa «XHMHS» Ha YOIYOJIEHHOM ypOBHE OCOOYIO aKTYyaJIbHOCTb
pUOOPETAIOT TaKKE LEIH U 33a]1a4H, KaK:

BOCIIUTaHUE YOEKIAEHHOCTH B ITO3HABAEMOCTH SBJICHUWU TPUPOJIH,
YBOXEHHUS K TMPOIECCY TBOPYECTBA B O0JACTH TEOPETHUYECKUX U
MIPUKJIATHBIX UCCIEIOBAHUN B XUMUH, (DOPMUPOBAHHE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIIMM K OOYYEHHIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥  CAMOBOCIIUTAHUIO HAa  OCHOBE  YCBOCHUS
00111eUEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYalbHBIX U
TBOPUYECKHX CIOCOOHOCTEH oOydaronuxcs, (GopMUpPOBaHHWE y HHX
CO3HATEJNIPHOTO OTHOMICHUS K CaMOOOpa30BaHUIO U HETPEPHIBHOMY
o0pa30BaHMIO KaK yCIOBUIO YCIEMHOW mpodeccruoHambHON U
OOIIECTBEHHOM NEeITeTbHOCTH, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO M IOTPEOHOCTH B 3I0POBOM 00pa3e KU3HWU;



e (opMupoBaHHE YyMEHUU U HABBIKOB Pa3yMHOI'0 MPUPOIONOJIb30BAHUS,
pa3BUTHE HKOJIOTHYECKOU KYJBTYPHI, puoOpeTeHue OIIbITA
00IIIECTBEHHO-IOJIE3HOMN IKOJIOTHUECKON A€ATEIHbHOCTH.

CBsI3b C PABOUYE NPOTPAMMO BOCIIMTAHMSI LIKOJIbI

Peanuzanmss BOCHIMTATEIIBHOTO TIOTEHIIMANA YPOKOB XUMHUHU (YpOYHOU
JESATENBHOCTH, AyJWTOPHBIX 3aHATUH B paMKax MaKCHUMAJIbHO JIONMYCTHMOMU
y4e0HOU Harpy3Kku) MpeaycMaTpUBaET:

-  MaKCHMaJIbHOE HCIIOJIb30BAaHWE BOCTIHMTATEIBHBIX BO3MOXHOCTCH
cCollepKaHUS YPOKOB Il (OPMHPOBAHUS y OOYYAIOIMIUXCS POCCUHCKHX
TPAJIUIMOHHBIX JTYXOBHO-HPABCTBCHHBIX M COIIMOKYJBTYPHBIX IIEHHOCTEH,
POCCHIICKOTO ~ MCTOPUYECKOTO  CO3HAaHUS HAa  OCHOBE  HMCTOPHYECKOTO
NIPOCBEIIEHUS; TMOJA00P COOTBETCTBYIOIICTO COJECPKAHMS YPOKOB, 3aJIaHHMA,
BCITOMOTATEIbHBIX MAaTEPHAJIOB, TPOOJIEMHBIX CUTYAIMH JIJIs1 00CYKICHHUIA;

- BKJIIOUCHHUE B COJICpKAHUE YPOKOB IICJICBBIX OPHCHTHPOB PE3YJIbTaTOB
BOCIIMTAHUS, MX YUET B ONPEICIICHUN BOCIIUTATCIIBHBIX 3a7a4 YPOKOB, 3aHATHH;

- BeIOOp  METOJIOB,  METOAWK,  TEXHOJOTHUH,  OKa3bIBAIOIIUX
BOCIIMTATEIIbHOE BO3JICHCTBHE HA JIMYHOCTh B COOTBETCTBUH C BOCITUTATCIIBHBIM
ujeasioM, IUENbl0 U 3aJadyaMd  BOCHHMTAHMS, IIEJIEBBIMU  OPHEHTHpPAMHU
pPE3YNIbTATOB BOCIUTAHUS, PEATU3ALNI0 NPUOPUTETa BOCIHUTAHHUS B y4eOHOM
NEeSITEBHOCTH;

- TpUBJICYEHHWE BHUMAHUA OOYYAIOMIMXCS K IEHHOCTHOMY aCIEKTY
U3y4aeMbIX Ha ypoOKaxX TMpEeIMETOB, SIBICHUW U COOBITUN, WHUIIMUPOBAHUE
00CYXXJIeHUM, BBICKa3bIBAHUM CBOETO MHEHUS, BHIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIICHHS K U3y4aeMbIM COOBITUSAM, SIBJICHUSM, JIMIIAM;

- NpPUMEHEHHWE HWHTEPAKTUBHBIX ¢GopM  ydeOHOW  paboThl —
MHTEIJICKTYaIbHBIX, CTUMYJIUPYIOIMNUX MO3HABATEIBHYI0 MOTHBAIINIO, UTPOBBIX
METOJIUK, JHUCKYCCHUM, IAIOIUX BO3MOXHOCTb MPUOOPECTH OMBIT BEACHUS
KOHCTPYKTHBHOTO JHayora; TPYIIOBOM paboThl, KOTOpas YYUT CTPOUTH
OTHOIICHHS U JICCTBOBATh B KOMaH/E, CIOCOOCTBYET Pa3BUTHUIO KPUTUIECKOTO
MBIIILICHUS;

- mo0yXJIeHne 00ydJaromuxcsi coO0I01aTh HOPMBI TOBEACHHS, MPaBUIIA
oOIIeHusT €O  CBEpPCTHHKAMU W TEJarorudeckuMu  pabOTHUKAMH,
COOTBETCTBYIOIIME  YKIAJy  IIKOJbI, YCTAHOBJICHHE H  TOIJCPKKY
n00poKenaTeIbHON aTMOC(EPHI;

- OpraHu3aIio HACTAaBHUYECTBA MOTHUBHUPOBAHHBIX WU JPYAHPOBAHHBIX
oOydJarommuxcs Haa HEYCIEBAIONIUMU OJHOKIACCHHUKAMH, B TOM YHCIE C
0COOBIMH  O0pa30BaTENBHBIMUA MOTPEOHOCTSIMU, JTAIOMIETO  O0YYaIOUTUMCS
COIMAIILHO 3HAYUMBIH OTBIT COTPYIHUYECTBA U B3AMMHON TTOMOIIIH;



- WHULMUAPOBAHUE U TMOAJEPKKY MCCICAOBATENBCKON JIEATEIBHOCTU
oOyyJaromuxcs, MIaHUPOBAHUE U BBHIMOJHEHUE WHIUBUIYATbHBIX U TPYMIOBBIX
MPOEKTOB BOCHUTATEIBHON HAIIPABIEHHOCTH.

PesynbTaThl eguHCTBa y4eOHOW UM BOCHUTATEIBHOM JEATEIBHOCTH
OTpakeHbl B pazzene paboued mnporpammbl «JIMYHOCTHBIE pe3ylbTaThl
M3yueHus ydeOHoro rmnpeaMera «XUMHS» Ha YpPOBHE CpPEAHEro OOIIero
o0Opa3zoBaHUsI.

OOmiee 4YKWCIIO 4YacoB, NPEAYCMOTPEHHBIX JUIA M3YYCHHS XHUMHUU Ha
yriay0JIeHHOM ypOBHE CpelHero obmiero oOpa3oBanus, coctapisier 204 4acos:
B 10 kmacce — 102 gaca (3 gaca B Hemento), B 11 kmacce — 102 gaca (3 yaca B
HEJICITIO).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer u 3HaYeHUE OPraHUYECKOW XUMWMH, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHHM.

DNEeKTpOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUS. BaJleHTHBIE BO3MOXHOCTH aTOMa yriaepojaa. XUMHUYECKasl CBSA3b B
OpraHMYeCKUX COCAMHEHMSIX. TUnbl THOpPUAM3ALMU AaTOMHBIX OpOuTanei
yriaepoaa. MexaHnuaMbl 00pa3oBaHMsS KOBaJEHTHOW CBsA3M (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). TUIBI NEepeKpbIBaHUS aTOMHBIX OpOUTaNeH, G- U -
cBsa3u. OnuHapHasi, [BOMHAs M TpoiiHast cBsi3b. CrocoObl pa3pbiBa CBs3ei B
MOJIEKYyJlaX OpraHuueckux BeimiecTB. [loHsTHe O CcBOOOAHOM paauKale,
Hykieoduie u anekTpoduIe.

Teopust cTpoeHMs oOpraHudeckux coeauHeHuii A.M. bytiepoBa u
COBPEMEHHBIE MPEJACTABICHUS O CTPYKTypEe MOJIEKYJl. 3HAY€HUE TEOpUHU
CTPOCHMSI OPraHMYECKHUX COEOUHEHU. MONeKylsipHble W CTPYKTYpHbIE
dopmynbl.  CTpykTypHble (GOpMYJIBl  pa3iMYHBIX BHUJAOB: pa3BEPHYTas,
COKpalléHHas, ckenetHas. M3omepus. Buasl wu3omepuun: CTpyKTypHas,
IPOCTPAHCTBEHHAs. DJEKTPOHHBIE 3(P(GEKThl B MOJEKyJIaX OpPraHUYeCKUX
coeTMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3P EKTHI).

[IpencraBnenne o kiaccuukanuu opraHuueckux BemecTB. [loHaThe o
(b yHKIIMOHAIBHOM rpymIie. ['omomorwus. I'oMmomornueckue PAIBI.
Cuctematnyeckas HoMeHKiarypa opranumdeckux coeauHenuit (IUPAC) wu
TPUBUAJIbHBIE HA3BAHUS OT/IEJIbHBIX ITPEACTABUTEIICH.

Oco0OeHHOoCTH U KIaccuUKAIMs OPraHUuYeCKuX peakiuii. OKUCIUTETbHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIUN B OPIraHUYECKOW XUMHUH.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHUS BEIIECTB M HMX MPEBpaALICHUI:
O3HaKOMJIEHHE € 00pa3liaMM OpPraHMYECKHUX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIBITHI IO NPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HArpEeBaHUU
(nnaBneHue, OOYIJIMBaHHWE U TOPEHHE), KOHCTPYMPOBAHHE MOJIENEH MOJEKYII
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['oMonorudeckuii psij ankaHoB, oOmas Gpopmyia, HOMEHKIATypa
U “30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB,
Sp3-rubpuansanus aTOMHBIX OpOWTalel yriepojaa, G-cBsi3b. Du3zndeckue
CBOICTBA AJIKAHOB.



XHUMUYECKNE CBOWMCTBA AJIKAHOB: PEAKLIHUM 3aMEIICHUS, W30MEpHU3alNH,
JNETUIPUPOBAHMS, UKIN3AIUU, TUPOJIN3a, KPEKUHTra, ropeHus. [IpeacraBnenue
0 MEXaHHU3ME PEaKIN PaguKaIbHOTO 3aMEICHUS.

Haxoxnenue B npupoae. CriocoObl MOTydYeHUs] U TPUMEHEHUE aJIKaHOB.

Huxnoankanel. OOmass  ¢opmyna, HOMEHKIATypa U H30MEpHUS.
OCOOEHHOCTH CTPOEHUS W XUMHUYECKHX CBOMCTB MaybIX (LUKJIOMPOIIaH,
HUKJIOOyTaH) ¥ OOBIYHBIX (IUKJIONIEHTAH, IMKJIOTEKCaH) IUKIOAJIKaHOB.
Crioco0bI OTy4eHUs! ¥ IPUMEHEHHUE ITUKJIOAIKAHOB.

Ankensl. ['oMonoruueckuid  psii  ajdkeHoB, oOmas  ¢gopmyra,
HOMEHKJIATypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ
a7KEHOB, SP>-rMOpUAM3alMs aTOMHBIX OpOMTalell yriepoja, G- U M-CBSA3H.
CrpyktypHas u TreoMeTrpuueckas (IHC-TpaHc-) wuzoMmepus. Duznyeckue
CBOWMCTBA AaJIKEHOB. XHMHYECKHME CBOWCTBA: pPEAKIMU MPUCOCIUHEHUS,
3aMeIleHUs B O-TI0JIOKEHUE MPU IBOMHOM CBSI3H, MTOJIUMEPU3ALIMU U OKUCIICHUS.
[IpaBrmiio MapkoBHukoBa. KayecTBeHHBIE pEakUWMUM Ha JIBOMHYHO CBS3b.
Crioco0ObI OTy4eHUsT ¥ TPUMEHEHHUE aJIKEHOB.

AJKaJIMEHBI. Knaccudukanus aJIKaIMEHOB (conpspxEHHBIE,
U30JIMPOBAHHBIE, KyMyaupoganHvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHS U
XUMHUYECKUX CBOMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Monumepuzanus conpsukEHHBIX AUEHOB. CrocoObl MOJTyYeHUs: U MPUMEHEHUe
aJKaJUEHOB.

Anxunbl.  ['omonmoruueckuii  psjn  aldkuHOB, oOmas  ¢opmya,
HOMEHKJIaTypa W HW30MEpHs. ODJIEKTPOHHOE WU MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJl ~aJIKUHOB, SP-THOpUaM3anysl aTOMHBIX OpOuTanelt  yriepoja.
du3nYeCKUe  CBOWCTBA  QJIKWMHOB. XHMMHUYECKHME  CBOWMCTBA:  pPEaKUHUHU
OPUCOCAVHEHUS, AUMEPU3ALMU U TpUMEpPHU3aLUHU, OKHcieHHs. KuciaorHble
CBOWCTBAa AJIKMHOB, MMEIOIIMX KOHUEBYIO TPOWHYHK CBf3b. KauecTBeHHBbIE
peakiuu Ha TPOUHYIO CBsi3b. CIOCOOBI MOIYYCHHS M PUMEHEHHUE aJTKUHOB.

ApomaTuyeckue yriieBoJI0opobl (apeHbl). ['oMonornyeckuil psii apeHos,
obmass  ¢dopMmymna, HOMEHKJIaTypa ©  H30MepUs.  ODJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKYNbl OeH3ona. dusndyeckue CBOWCTBA
apeHOB. XMMHUYECKUE CBOKMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIINHU 3aMEeIIeHUs
B OCH30JIbHOM KOJIBIIE W YTIIEBOJAOPOJTHOM pajuKale, peakiuy MPUCOSTHHCHHSI,
OKHCJICHHE TOMOJIOTOB OeH3ona. [lpencraBieHne 00 OpUEHTUPYIOMIEM
JCHCTBUU 3aMeCTHTeNled B OCH30JIbBHOM KOJIbIIE HAa TpPUMEpPE aJKUIbHBIX
paguKalioB, KapOOKCUIIBHOW, THAPOKCHIBHOM, aMUHO- U HUTPOTPYMIIbl, aTOMOB
rajoreHoB. OCOOEHHOCTM XUMHUYECKUX CBOMCTB crtuposa. l[lonmumepuzanus
ctupodia. CriocoObl MOJIyYeHUsI U PUMEHEHUE ApOMATUYECKUX YTII€BOJOPOIOB.



[Ipuponneiii  ra3. IlomytHeie HedTsHble TrTa3pl. Heptsr u €€
npoucxoxaeHue. KamMeHHbld yroinb U OpOAYKThl ero mnepepadotku. CrnocoOsbl
nepepaboTku HePTHU: MEeperoHka, KPEeKUHT (TEPMUUYECKUM, KaTAITUTUUYECKUI),
pudopmunr, nuponus. IIpoayktsl nepepa®oOTku HePTH, UX TPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEX]Yy pa3IMUYHBIMU KJIACCaMU YTJIEBOIOPOOB.

DNEeKTPOHHOE CTPOCHUE TaJOr€HNPOU3BOJIHBIX YIJIEBOAOPOAOB. Peakiuu
3aMeIleHHs] TrajoreHa Ha TUAPOKCOTpYNNy, HUTPOIrpyImy, UHAHOTPYIIY,
amuHorpymnmy. [leficTBue Ha rajaoreHnpou3BOAHBIE BOJHOTO W CIUPTOBOIO
pacTBopa MmENnoun. B3anMoaencTBrue IUrajgoreHajJKaHOB ¢ MAarHUEM U LIMHKOM.
[lonsiTve 0  MeTa/NIOOpPraHUYEeCKUX  coeluHeHusax.  Vcmonb3oBanue
raJIOreHNPOU3BOHBIX YTJIEBOJAOPOJIOB B OBITY, TEXHHKE M TMpPU CUHTE3E
OpraHMYeCKUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/bl M3Y4YEHHUS BEIIECTB M HMX MpEeBpaIleHUM:
u3ydeHrue  (U3MYECKUX  CBOMCTB  YIJIEBOJOPOAOB  (pacTBOPUMOCTH),
KayeCTBEHHBIX PEAKIUI YIIIEBOJOPOAOB PA3IUUHbBIX KJIACCOB (0OECI[BEUBAaHUE
OpOMHOI WJIM MOAHOM BOJIbI, pACTBOPA MEpMaHraHaTa Kajusi, B3aUMOJICHCTBUE
alleTWJIeHa ¢ aMMHUa4yHbIM pacTBopoM okcuua cepebpa(l)), kauecTBeHHOE
oOHapykeHHe yriepoja W BOAOpPOJa B OPraHMYECKUX BEIEeCTBaX, MOJyUYEeHHE
ATUJIEHA M U3YYEHHE €ro CBOMCTB, O3HAKOMJIEHHE C KoJulekiusimMu «Hed1b» u
«Yronb», ¢ oOpa3llaMH IIaCTMAacC, KaydyKOB W PpE3WHBI, MOJEITUPOBAHUE
MOJIEKYJI YIJIEBOJAOPOAOB U TAIIOT€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kuciopoaconepsxkamue opranudecKue coeJMHEHHUS.

[IpenenbHbie ogHOATOMHBIE CHUPTHL. CTpoeHHME MOJIEKYyNl (Ha IpuMepe
MEeTaHoJa M 23TaHoja). ['oMojoruueckuii psa, obmas ¢opmyrna, HU30Mepus,
HOMEHKJIaTypa u kiaccudukarus. DuU3MUEeCKHe CBOWCTBA MPEAeNbHbIX
OJTHOATOMHBIX CIIUPTOB. BOIOpOJHBIE CBSI3M MEXKIY MOJIEKYJaMU CIUPTOB.
XVMMHYECKHE CBOMCTBA: PEAKUMU 3aMEIIEHUs, JAETUAPATALHNH, OKHUCIICHMS,
B3aUMOJIEHCTBHE C OPraHMYECKMMH M  HEOPraHMYECKUMH  KHCIOTAMH.
KauecTBeHHass peakuusi Ha OJHOATOMHBIE CIHPTHL. JleWcTBUE dTaHONA |
MeTaHoJa Ha oOpraHu3M uenoBeka. CrnocoObl MOMyYeHUS M HPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

IIpocTeie a¢upsl, HOMEHKIaTypa U u3omMepusi. OCOOEHHOCTH (PU3NUECKUX
Y XUMHYECKUX CBOMCTB.

MHOroatoMHble CHOUPTH — 3TUJICHIJIMKOAb W TulepuH. dusndeckue u
XMMHYECKUE  CBOMCTBA:  pEakUMM  3aMELICHUs,  B3aUMOJEWUCTBHE  C
OpraHUYECKUMU U HEOPraHWYECKUMHU KHCJIOTaMH, KAYeCTBEHHAsl peakius Ha
MHOTOaTOMHbIE  cnupThl.  [IpeacraBieHne O  MEXaHM3ME  pEeaKIMid



HyKj1eopuibHOro 3amernieHud. JleiictBue Ha opraHu3Mm 4yenoBeka. CrnocoObl
MOJTyYeHUS] ¥ MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHEe MOJEKYJIbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
O6eH3o0sbHOTrO siapa. Pusznueckue cBoicTBa (henona. OCOOEHHOCTH XUMHUYECKHUX
cBoiicTB ¢enona. KauectBennsie peaknuu Ha (enon. TokcuyHOCTh ¢eHoma.
Crnoco0sI nosryueHust U npuMeHenue dhenosa. Genondopmanbiaeruatas cMoa.

KapOoHunbHbIE COEMWHEHUS — aibJACTHUABl U KETOHBL. OJIEKTPOHHOE
CTpOCHHE KapOOHWJIBHOW Tpymmbl. ['OMOIOTHYECKHE PSIABI albJICTHAOB H
KETOHOB, o0IIast popmyia, U3oMepusi 1 HOMEeHKIaTypa. dusnueckne cBOCTBa
aNbJETHIOB U KETOHOB. XHWMHUYECKHE CBOMCTBA ajbJCTHAOB M KETOHOB:
peakuu npucoequHeHus. OKUCIEHNE ambIAeTH0B, KAUSCTBCHHBIC PEaKIui Ha
anpaerubl. CriocoObl MOTyYeHUs U IPUMEHEHUE alIbJIETH/IOB H KETOHOB.

OMHOOCHOBHBIE Tpe/enbHbIe KapOOHOBBIE KHCIOTHL. (OcoOeHHOCTH
CTPOCHHS MOJIEKYJ KapOOHOBBIX KHCJIOT. M3oMepuss W HOMEHKIATypa.
@du3nveckne CBOWCTBA OJIHOOCHOBHBIX TMPEACITBHBIX KapOOHOBBIX KHUCIOT.
BomopoaHpie CBA3M MEXAY MOJEKYJIaMHU KapOOHOBBIX KHCIIOT. XHMHUYECKHE
CBOWCTBA: KUCIIOTHBIC CBOWCTBA, pEaKIus dTepu(DUKAIINH, PEAKIUU C yJ4acTHEM
yIII€BOJOPOIHOr0 paaukana. OcoOEHHOCTH CBOWCTB MYpPAaBbUHOM KHCIIOTBHI.

[loHsiTue O mNPOM3BOAHBIX KApOOHOBBIX KHUCIOT — CIOXHBIX 3]upax.
Mmuoroo0pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWMCTB HEMpPEAENbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JTMKapOOHOBBIX KUCJTIOT,

TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIMX KapOOHOBBIX KUCIOT:
CTEapUHOBAsA, NAJIbMUTHHOBAS, OJIEUHOBAS, JIUHOIE8As, TUHONEHOBAs KUCIIOTHI.
Crioco0bI OJTy4YeHHUs U MPUMEHEHUE KapOOHOBBIX KHUCTIOT.

Cnoxnbie 3¢upsl. I'oMonornueckuii psa, obmas dhopmyia, U30MEpPHUST U
HOMEHKIaTypa. Pu3nyeckue M XUMUUYECKUE CBOWMCTBA: THUIPOJIW3 B KUCIOW H
IIEJIOYHOM CpeTIe.

Kupsl. Ctrpoenue, puznueckre U XUMUIECKUE CBOMCTBA KUPOB: THIPOIIU3
B KHCJOW M 1enouHoi cpeae. OCOOCHHOCTH CBOWCTB JKHPOB, COAEp KAIINX
OCTAaTKU HETPEIENbHBIX )KUPHBIX KUCIOT. JKUpBI B IpUpPO/IE.

MpbL14 KaK COJM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6mrast xapaktepuctruka yrieBoaoB. Kmaccudukamus yrieBogoB (MOHO-,
IU- W Tonucaxapuabl). MOHOcaxapuisl: TIIOKO3a, (PPYKTO3a, TalaKTo3a,
pubo3a, nezokcupnOo3a. PU3NUECKHE CBOMCTBA W HAXOXKICHHE B TMPHUPOJIE.
dortocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUMH C Y4YaCTHEM
CIUPTOBBIX M aIBJICTUAHONU TPYIII, CIIUPTOBOEC W MOJOYHOKUCIOE OpOKCHHE.
[IpumeneHue TrIIOKO3bI, €€ 3HAYCHUE B IKU3HEACSITEIBLHOCTH OpraHu3Ma.
HNucaxapuabl: caxapo3a, MalbTO3a U JakTo3a. BoccTaHaBiuBarollue U



HEBOCCTAHABIUBAIONIME qucaxapuisl. ['uaponus aucaxapuao. Haxoxnenue B
npupojie u npumeHenue. llomucaxapuapl: Kpaxmall, TJIUKOTEH U IEJUTI0JIO3A.
CrpoeHne MakpoOMOJEKYJ Kpaxmania, TJIMKOreHa U IeJUTI0NI03bl. Duzndeckue
CBOMCTBA KpaxMaJla M LEJUIIOJIO3bl. XHMMHUYECKUME CBOMCTBA Kpaxmaa:
TUAPOIN3, KadeCTBEHHAs peakius ¢ HOJ0M. XUMHUYECKHE CBONCTBa
LEJUTIONIO3bl:  TUAPOIU3, TNojydeHue »ddupoB 1newnonossl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEK).

DKCIEpUMEHTAJIbHBIE METO/bl M3YUYEHHUs BEIIECTB M WX IMPEeBpalleHUM:
PacCTBOPUMOCTD Pa3JIMYHBIX CIHPTOB B BOJE, B3aMMOJICCTBHE HTaHOJIA C
HAaTPUEM, OKHUCIICHUE ATHJIIOBOIO CIIUPTA B albJErHJ Ha PACKAIEHHOM MEIHOMN
IIPOBOJIOKE, OKHUCJICHHWE H3TWJIOBOT'O CIUPTa JIUXPOMATOM Kayiusl (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHUAJIOB), KAYECTBEHHBIC PEaKIIMU Ha aJIbJICTUIbI (C
ruapokcuom  auammuHcepebpa(l) u  rugpokcumom  meau(ll)), peaxius
mmnepuHa ¢ ruapokcugom  meau(ll), xumuyeckwe cBoWCTBa pacTBOpa
YKCYCHOM KHUCJIOTBI, B3aUMOJICUCTBHE pPacTBOpa TUIFOKO3bI C THAPOKCHIOM
meau(ll), B3anmoneicTBUe Kpaxmaia ¢ MOJIOM, PEIICHHE AKCIIEPUMEHTATbHBIX
3agad no TemaM «CrupTtel U (eHomnbl», «KapboHoBbie KuciaoTsl. CIoKHBIC
3(UpbI».

A30TcoJep:Kaniue OpraHndecKue coenHeHusl.

AMUHBI — OpraHuyYeckue Npou3BOJHbIE ammuaka. Kriaccudukanms
aMUHOB: anu(aTUYECKUEe W apOMaTUYECKHe; TMEpPBUYHBIC, BTOPUYHBIE U
TpetuuHbie. CTpoeHue MoJeKy, obmas ¢hopMmyna, n3oMepusi, HOMEHKJIATypa U
dbu3udeckue CBOMCTBA. XHUMHUECKOE CBOWCTBA anu(aTHYECKUX aMHHOB:
OCHOBHBIE CBOWMCTBA, aJKUIUPOBAHHE, B3aUMOJICUCTBHE MEPBUYHBIX aMUHOB C
a30TucTor KUCIoTor. Coln aJKHUIaMMOHUS.

AHUIMH — TpejcTaBUTENh aMHUHOB apoMaruyeckoro psna. CrpoeHue
aHuWiIuHA. B3auMHOe BIMAHME Tpynn aTOMOB B  MOJIEKYJIE aHHWIIMHA.
Oco0eHHOCTH XWMHUYECKUX CBOWCTB aHWUIWHA. KadecTBeHHBIC pEaKIMu Ha
amwmH. CrnocoObl TONyYeHUs W TpPUMEHEHHE anu(aTUYecKUuX amMHHOB.
[lonyueHne aHMIMHA U3 HUTPOOEH3071a.

AmMuHokucnoTsel. Homenkiarypa u uzomepusi. OTieNbHbIE PEICTaBUTENN
0-aMUHOKHUCIIOT: TJIMIUH, ajaHuH. ®Ousuueckue CBOWCTBA aMHUHOKHUCIOT.
XHUMHUYECKHE CBOWCTBA AMUHOKHUCIOT Kak aM(pOTEPHBIX OpPraHUuYECKHUX
COEIMHEHUN, peaklusl MOJUKOHACHCAllMU, OO0pa30BaHHE MENTUAHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 NENTUIOB.

benku kak npupoansie nonumepsl. [lepBuuHas, BTOpUYHAs U TpEeTHUUYHAS
CTpYKTypa OenkoB. XUMHUUYECKUE CBOMCTBa OENKOB: THUAPOJIU3, JAEHATypauusi,
KaueCTBEHHBIC PEAKIIMKU Ha OEJIKU.



DKCIEPUMEHTAIBHBIE METOAbl W3yYEHUs BEIIECTB M HUX NPEBPALLCHUN:
pacTBopeHUE OCJIKOB B BOJE, JE€HATypaius OCJIKOB MPU HarpeBaHUU, LIBETHHIC
peakiuu Ha O€JKH, peIIeHHEe OKCHEPUMEHTAIbHBIX 3a/lad 10 TeMaM
«A3oTconepxkalmie — opraHuyeckue — coeauHeHus» U «Pacno3naBanue
OPraHUYECKUX COCAUHECHUI.

BbicokomoJieKkyIsIpHbIE COeIUHEHUS.

OCHOBHBIE TOHSITHSI XMMHUHU  BBICOKOMOJIEKYJISIPHBIX ~ COEIUHECHUN:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNM, CPEIHSS
MoJieKyJigpHass macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX
COEIMHEHUM — MOJIUMEPU3aLIUs U MOJUKOHICHCALIHS.

[Tonmumepubsie Matepuanbl. IlmacTmacchl (MOTUATUIICH, MOJUMPOIUJICH,
MOJIMBUHUJIXJIOPU, TOJUCTUPOJI, TOJIUMETUIMETAKPWIAT, TOJIUKAPOOHATHI,
noJimdTUIIeHTepedTanaT). Ytunuzanus u nepepadoTka IIacTUKa.

DJIacCTOMEpPBI:  HATypajbHBIM  KaydyyK, CHHTETHYECKHE  KaydyKu
(6yTamueHoOBBIN, XJIOPONPEHOBBIHN, N30MTPEHOBLIN) U CUITUKOHBI. Pe3uHa.

BosiokHa: HaTypasibHblEe (XJIONOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIC
(BuCKO3a, alleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpoH U JIaBCaH).

[Tonumepsr CIELHAIILHOTO Ha3HA4YEeHUs (Tecon, KeBJap,
AIEKTPOINPOBOIAIINE TOJMMEPHI, OMOpa3naraeMble MOJIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHME C oOpa3llaMH TMPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMAcCC, KaydyKOB, pEIICHHE OSKCIEPUMEHTAIBHBIX 3aJady MO0 TeMe
«Pacrmo3HaBaHue J1IaCTMACC U BOJIOKOH».

Pacuérurnle 3amaun.

Haxoxxnenue monekynsipHOW (OpMyIbl OPraHMYECKOTO0 COSAMHEHHS IO
MAacCOBBIM JIOJISIM JJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HAXO0XKICHUE
MOJICKYISAPHON (OPMYJIBI OPraHUYECKOro COCIMHEHHS Mo Macce (00BEMY)
MPOAYKTOB CrOpaHusi, IO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiud W/WIM MCXOIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HOPMYIIBI
OpPraHMYeCKOT0 BEIIECTBA Ha OCHOBE €r0 XMMHYECKUX CBOMCTB WU CIIOCOOOB
MOJIy4YEHUsI, OINPEIEIICHUE JOJIU BBIXOJA NMPOAYKTa PEAaKUUU OT TEOPETUYECKU
BO3MOXHOTO.

MeXnpeaMeTHbIE CBA3U.

Peanuzamusa MeXnpeaQMETHBIX CBSI3€M IIPU  W3YYEHUM OPraHUYECKOU
xumu B 10 Krmacce OCYHIECTBISIETCS 4epe3 MCIOJb30BaHHE Kak OOIIUX
€CTECTBCHHO-HAYYHBIX NOHATUH, TAK W TOHSITUW, NPUHATBIX B OTIEJIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmuMe ecTecCTBEHHO-HAY4YHbIE TMOHATHUS: SIBJIEHWE, Hay4YHbIH (DaKT,
TUIO0Te3a, TEOpWs, 3aKOH, aHaIW3, CUHTE3, Kiaccudukaius, HaOIroAcHHE,
HU3MEpPeHHe, IKCIIEPUMEHT, MOJIeITb, MOJICITUPOBAHHE.

dusnka: wMaTepus, aToM, OJJICKTPOH, IPOTOH, HEHUTPOH, MOJIEKYJIa,
DHEPreTUYCCKUN YPOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PM3MYCCKUE BEIMYHMHBI, CAMHHIIBI U3MEPECHUS, CKOPOCTh, dHEPTHSI,
Macca.

buonorusi: kierka, opraHusM, 3KOcucTeMa, Ouocdepa, MeTaboIHU3M,
HACJICICTBEHHOCTh, aBTOTPOHBIN M reTepoTPOMHBINA THIT TUTaHUS, OpOKCHHE,
GoTOCHHTE3, IbIXaHWE, OCJKH, YIJICBOJbI, JKHPbI, HYKJICHHOBBIC KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3HpIe NCKOMIAEMBIE, TOTLIIUBO.

TexHOMOTUs: THUIIEBbIC TPOIYKTHI, OCHOBBI PAIMOHAILHOTO IHUTAHUS,
MOTOIIIME CPEJICTBA, MATEPHAIIBI M3 UCKYCCTBEHHBIX M CHHTETUYCCKHUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnueckue 0CHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX fIep. XHUMHUYECKUN »dyneMeHT. W30Tormsl.
CtpoeHue 3JeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIa. DHEPreTUYECKUE
YPOBHU M TONYpOBHH. ATOoMHbIe opOutanu. Kiaccudukanus XUMHUECKUX
3JIEMEHTOB (S-, pP-, d-, f-amemenTsI). PactpesneneHue 371€KTPOHOB O ATOMHBIM
opOuTAIAM. OJNEKTPOHHbIE KOH(PUTYpAllUd aTOMOB DJEMEHTOB TIEPBOTO—
4eTBEPTOrO MEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUU, DIIEKTPOHHBIC
KOH(UTYpallii HOHOB. DJIEKTPOOTPUILIATETBHOCTb.

[lepuoguueckuit 3akoH u llepuoamyeckas cHcTeMa XUMHYECKUX
anemenToB  J[.MI. MenneneeBa. CBs3b  NEPUOJMYECKOrO  3aKOHA U
[lepronnyeckor CUCTEMBl XMMUYECKHX 3JIEMEHTOB C COBPEMEHHOM TEOpUEU
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOMCTB XHMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX MMM MPOCTBHIX U CIOXKHBIX BEIIECTB MO TPYyIIaM U
nepuoaam. 3HaueHue nepuoanydeckoro 3akona JI.M. Menneneena.

XuMu4ecKass CBA3b. BUIbl XMMHYECKOW CBA3U: KOBAJICHTHAs, MOHHAs,
MeTayundeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIA U
JOHOPHO-aKIENTOpHbIA.  DHepruss W JiauHa  cBsizu.  [lodsipHOCT®,
HaNpaBJICHHOCTh M HACHIIAEMOCTh KOBAJIICHTHOM CBA3U. KpaTHble CBs3M.
Bonopoanas cBa3b. MexMONIEKYIISIPHBIE B3aUMOAECHCTBUSL.



BaneHTHOCTh M BaJE€HTHBIE BO3MOKHOCTHM aTOMOB. CBSI3b JJIEKTPOHHOM
CTPYKTYpbl MOJIEKYJI C HMX TEOMETPUUYECKMM CTpPOCHHEM (Ha TMpUMepe
COEIMHEHUH JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBneHne O KOMIUIEKCHBIX coelMHEHHsX. COCTaB KOMILJIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTellb,  JIMTAHJABL.  3HAYEHHE  KOMIUIEKCHBIX
coequHeHun. [IoHATHE O KOOPAWHAIMOHHON XUMUH.

BemectBa MOJEKYJIApHOTO Y HEMOJEKYJISIPHOTO CTPOCHUA. THIBI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIIECTB.

[TonsTue o gucnepcHeix cucremax. Mictuaueie pactBopsl. [Ipeacrasienue
0 KOJUIOMJHBIX pacTtBopax. CrocoObl BBIpaXKEHUs KOHIICHTPAIIMU PAaCTBOPOB:
MaccoBas JI0J1s1 BEIIECTBAa B PaCTBOpE, MOJIsipHAs KOHLEHTpauus. HackleHHubie
Y HEHACBIIIEHHBIE PACTBOPbI, PACTBOPUMOCTh. KpHCTaioruiparsl.

Knaccupukanus w  HOMEHKJIATypa  HEOPraHMYECKHUX  BEIECTB.
TpuBnanbHble Ha3BaHUS OTACIBHBIX MPEACTABUTEICH HEOPraHUYECKUX
BEIIIECTB.

Knaccudpukanus  XMMHUYECKUX  peakiuid B HEOPraHUYeCKou U
OPraHMYeCKOM XMMHUM. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS
U TPEBpAllleHUs] HPHEPTrUU MPU XUMUYECKHX peakuusx. TemnoBeie 3¢ EKThI
XUMUYECKUX peakuid. TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHUYECKOM peakuuu, €€ 3aBUCUMOCTh OT pPa3JIMYHbIX
¢daktopoB. ['oMorenHsie u reTeporeHHbie peakuuu. Karanus u kaTaiu3aTopsl.

OOpatumble U HeoOpaTHUMbIE pEAKIUU. XHUMHUYECKOE paBHOBECHE.
Koncranta xummuyeckoro paBHOBecus. DakTOpbl, BIUSIONIME HAa IOJIOKEHUE
XUMUYECKOTO PaBHOBECHUA: TEMIIEpaTypa, JaBJICHHE U KOHLIEHTPAI[MU BELIECTB,
ydyacTByromux B peakuuu. [Ipunuun Jle Hlartense.

OnextponuTuyeckas nucconuanus. CuibHbIE U CIa0ble DJIEKTPOJIUTHI.
Crenens auccormanuu. Cpena BOJHBIX PAacTBOPOB: KUCJIOTHAsl, HEUTpaibHAas,
menoyHas. Bopopoansiii mokazarens (PH) pactBopa. T'maponu3 coseit.
Peakuuu noHHOro oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. (CTeneHb OKHUCIICHHUS.
Oxkucnurens W BoccTaHOBUTENb. [Ipomecchl OKUCIEHHS W BOCCTAHOBJICHUS.
Baxueiime OKMCIUTENN M BOCCTAaHOBUTEIW. MeTod AJIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUMN:
pa3oKEeHUEe MEPOKCHIA BOAOPOAA B MNPUCYTCTBUM KaTalau3aTopa, MOJEIU
KPUCTAJUTMYECKUX  PEMIETOK, MPOBEICHUE pEeaKUuid HOHHOrO OOMeEHa,
ONPEAEIECHUE CPEAbl PACTBOPOB C MOMOIIBIO UHAUKATOPOB, U3YUYECHHUE BIUSAHUSA



pa3IUyYHbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOM peakIMu U TMOJIOKECHHE
XUMHUYECKOTO PaBHOBECHS.

Heopranuuyeckass XuMus.

[Tomoxxenne HemeraisioB B llepuoguyueckor CHUCTEME XUMHUYECKHX
sanementoB /.M. MengeneeBa M OCOOEHHOCTM CTPOEHHUS HMX aTOMOB.
dusnyeckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCJIOpoJia, cephl, hocdopa u yriaeposa).

Bonopon. Tlonydenue, ¢puzndeckue U XUMHUYECKUE CBOWCTBA: PEAKIIUU C
MeTajulaMd ¥ HEMETa/UlaMH, BOCCTAHOBHUTEJILHBIE CBOWCTBA. [ UIPHUIBI.
TomnuBHBIE 2JIEMEHTHI.

lNanorensr. Haxoxaenue B mpupoje, CriocoObl moJiydeHus1, puznueckue u
XUMUYECKHUE CBOMCTBA. ["amoreHoBoAOPOIBI. Baxuenmue
KHUCIIOPOJICOZIEpKAIIe  COeNMHEHUs1  rajoreHoB.  JlaGoparopHeie U
IIPOMBIIIJICHHBIE CITIOCOOBI MOTyUeHHS TaIoreHoB. [I[puMeHeHue rajloreHoB U UX
COECIMHEHUH.

Kucnopon, o30H. JlabopaTtopHbie U MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
kucioposia. Pu3nvecKkue U XMMUYECKUE CBOMCTBA U MPUMEHEHHUE KUCIIOpoaa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupoie, CHOCOOBI MOJTy4YeHUs, (PU3MdecKkue u
xumuueckue cBoicTtBa. CepoBomopon, cynbduasl. Oxcun cepoi(1V), okxcun
cepri(VI1). Cepuucras u cepHass KHCJIOTHI U UX coidu. OCOOEHHOCTH CBOMCTB
cepHoil KucnoThl. [IpuMeHeHue cepbl U €€ COeqUHEHUI.

Azor. HaxoxneHue B mpupoje, CHOCOObI IMOdydeHHs, (HU3NUECKHEe |
XUMHUYECKHE CBOWCTBA. AMMMAaK, HUTpUAbL. OKcHUIbl a3oTa. A30THCTas H
a30THasi KUCIOTHl W UX coiu. OCOOEHHOCTH CBOWCTB Aa30THOW KHCIIOTHI.
[IpumeHeHHUe a30Ta U €ro COeNMHEHUN. A30THBIC yI00OpEHHUS.

®docdop. Haxoxnenue B mpupojie, CocoObl MOMydeHHs, (U3NISCKUE U
xumudeckue cBoiictBa. @ochunpt u dochun. Oxcuasl Gochopa, dpochopHas
kucnota u e€ comu. [Ipumenenue docdopa u ero coegumnenuii. dochopHbie
ynoOpeHus.

VYrnepon, HaxoXJaeHWE B TpUpoje. AJUIOTPONMHBIE MOIUDHUKAIUY.
du3nueckue U XHMMHYECKHE CBOWCTBAa MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yraepona(ll), okcun yraepona(lV), yronsHas kuciora u eé
coni. AKTUBHPOBAHHBIN yroiib, ancopouus. Oymnepensl, TpadeH, yriaepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, OOpPA30BAHHBIX YIJIEPOJOM, U
€ro COCIMHECHHM.

Kpemnuii. Haxoxzaenue B npupojie, ciocoObl MoiayyeHus, Guanyeckue u
xumuyeckue corctBa. Okcup kpeMmuus(1V), kpeMHueBas KUCI0Ta, CUITMKATHI.



[Ipumenenne kpemHus U ero coeauHeHud. CTEKIIO, €ro MOJy4eHUEe, BUIBI
CTEKIJIA.

ITonoxenne MertaiuioB B llepuoguueckon cucremMe  XUMHUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHUSA BJIEKTPOHHBIX O0O0JIOUEK aTOMOB
MetaioB. O6ue ¢puznueckue cBoicTBa MeTawioB. [IpumMeHeHne MeTamioB B
ObITy 1 TexHuKe. CriaBbl METaIOB.

DNEeKTPOXUMUUYECKUN psAl HanpsbkeHud MeTtawioB. OOmue crnocoObl

NOJIy4YeHUs METaJJIOB: TUIPOMETAILTYpPrus, MUPOMETAILTYPTHS,
anekTpoMeramnyprus. Ilonstue o koppo3uu MetayioB. CrocoObl 3alIUThl OT
KOppO3UH.

O6mas xapakrepuctuka metamwioB |A-rpymnmsl [lepuoguyeckoil cucTeMbl
XUMUYECKUX 2JJIEMEHTOB. Hatpuii u kanwmii: mnomydeHue, (uU3NUECKUE W
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHMUIA.

O6mmas xapakrepuctuka MetamuioB || A-rpynmnsl [lepuonnueckoi cucTemMsl
XUMUYECKUX JJIEMEHTOB. MarHuii W Kajbllui: ToJIydyeHue, (U3NYecKue Hu
XUMHUYECKHE CBOWCTBA, NMPUMEHEHUE MPOCTHIX BEIIECTB U HX COCAUHECHUM.
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHESHHUSI.

ANIOMUHUI: TOoTydeHue, (Qu3MYecKkue U XUMUYECKHE CBOWCTBA,
NpPUMEHEHHE MPOCTOr0 BEIIECTBA U €ro CoelUHEeHU. AMMOTEpHbIE CBOMCTBA
OKCHJIa ¥ TUAPOKCUA aTIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTaioB noOouHbx mnoarpynn (b-rpymm)
[lepuoanueckoi cuCTeMbl XUMHUYECKUX 3JIEMEHTOB.

du3nYecKue 1 XUMHYECKUE CBOMCTBA XpoMa U €ro coearuHeHul. OKCUabI
u ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI1). XpomaTsl 1 1uxXpomatsl, X
OKHUCIUTEIbHBIE CBOKCTBA. [loilyueHne u npuMeHeHrne Xxpoma.

@OU3NYECKUE W XMMHUYECKHE CBOMCTBA MApraHla M €ro COCIUHCHUU.
Baxueitmme coenunenuss wmapranua(ll), mapranua(lV), wmapranuna(VI) wu
mapranua(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBOMCTBA.

dusnyeckue M XUMHUYECKHE CBOMCTBA JK€JI€3a U €ro COCIUHEHUM.
Oxkcuapl, rugpokcuasl u conu xkene3a(ll) u xeneza(lll). Ilonyuenuwe wu
IIPUMEHEHHUE XKEJe3a U €ro CIIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeIU U €€ coeaquHeHuil. [lomyuenue
Y IPUMEHECHUE MENIN U €€ COCINHEHUN.

[ueK: monydenue, PpU3HUECKUEe M XUMHYECKHE CBOMCTBA. AMGDOTEpHBIC
CBOMCTBAa OKCHJAAa U THAPOKCHAA [HMHKA, THIPOKCOKOMIUIEKCHI IIMHKA.
[IprMeHeHne NUHKA U €r0 COETUHEHHUM.

OKCIEpUMEHTAIIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IMPEBpaALCHUM:
M3yueHue o0pa3loB HEMETAUIOB, FropeHue cepsol, hocdopa, xene3a, Maruus B



KUCIIOPOAE, M3y4yeHUE KOJuleKuu «Meramipl U CIUIaBbl», B3aUMOIECUCTBHUE
IIEJOYHBIX W IIEJTOYHO3EMENbHBIX METAUIOB C BOJOM  (BO3MOXHO
WCIIOJIb30BaHUE BHJICOMATEPHUANIOB), B3aUMOJCIHCTBHE IIMHKA M Kejle3a C
pacTBOpamMu KHUCIOT W WIEI0YEH, KaUECTBEHHBIE PEAKIIMM HA HEOPTraHUYECKHE
AQHUOHBI, KaTHOH BOJOpPOJAa W KATHOHBI METaUIOB, B3aUMOJCHCTBUE
TUAPOKCHUIOB ATIOMUHUS U LIUHKA C PACTBOPaMHU KHUCJIOT U LIEIOYEH, PEIICHUE
AKCTIIEPUMEHTATBHBIX 3a7a4 1Mo TeMaM «l ajorensl», «Cepa U €€ COeTUHEHUS,
«A30T u Qochop ¥ ux coeauHEHUs», «MeTabl TIABHBIX MOJATPYII,
«MeTayutbl TOOOYHBIX MOATPYIII.

XUMUS U )KU3Hb.

Ponpr xumum B oOecrneuyeHHH YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA.
[lonsiTiE 0 HaydyHBIX METOJAx T[O3HAHUS U METOJOJIOTUM HAyYHOTO
UCCIIeIOBaHUA. Hayunsie TIPUHITUTIBI OpraHu3aIuu XUMHUYECKOTO
mpou3BOACTBA. [IpOMBINIIIEHHBIE CIIOCOOBI TOJYYCHUSI BaXKHEUINHUX BEIIECTB
(Ha mpuMepe TPOU3ZBOACTBA aMMMAKa, CEPHOM KHUCIOThI, METaHOJa).
[IpombInieHHBIE CIIOCOOBI MOJYYEHHUS! META/VIOB U CIUIABOB. XHMHUYECKOE
3arpsiI3BHEHUE OKpYXKalollled cpelbl U €ro mnocieAcTBus. Poiib XuMuu B
o0ecreueHnn IHEPreTHIECKOi 0€30MacHOCTH.

XuMusi U 300pOBbe 4enoBeKka. JlekapcTBeHHble cpenctBa. IlpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IMpenaparoB. Poilb XUMUM B pa3BUTUHU
MEIULINHBI.

XYMUS THIINA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKHU. Poiib XumMuu B
oOecIieyeHN ! IMUIIEBON O€30IMaCHOCTH.

Kocmernueckue u mapdromepusie cpenctBa. beitoBas xummus. IlpaBuna
06e30MacHOr0 HMCMOJIb30BaHMS TPENapaToB OBITOBOM XMMHUU B TOBCEIHEBHOU
AKU3ZHU.

XUMHUSL B CTPOUTENBCTBE: BaKHEWILHUE CTPOUTENIbHBIE MaTepHAIIbI
(memeHT, OeToH).

XuMusi B CEIbCKOM Xo3siiicTBe. OpraHuyeckue MW  MUHEpaJIbHbIE
ynoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHabl, KPACKU, CTEKJIO0, KEpaMHUKa.
Marepuansl 1t anektpoHuku. HanotexHonoruu.

Pacuérnbie 3anaum.

PacuéTsi: Macchl BemecTBa mi 00bEMa Ta30B IO H3BECTHOMY KOJTHMYECTBY
BEIECTBA, MAacCce MM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
Macchl (00bEMa, KOJMMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO W3
BEILIECTB MMEET IpUMecH, Macchl (00bEéMa, KOJMYECTBA BEIIECTBA) MPOIYKTa
peakiuu, €clid OJHO M3 BEUIECTB JaHO B BHUJE pacTBOpa C ONpPEACIEHHOU



MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIM M MOJIAPHOMU
KOHIIEHTPAIIMM BELIECTBA B PACTBOPE, JOJM BBIXOJA NPOAYKTa pPEAKIUU OT
TEOPETUUECKHU BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanmss MeXNpeAMETHBIX CBs3ed TMpU U3y4YyeHUU oOuieil u
HEOpraHu4eckoM Xxumuu B 11 Kiacce OCyIIECTBISETCS 4Yepe3 MCMOJIb30BaHUE
KaKk OOIIMX eCTeCTBEHHO-HAYYHBIX MOHSTUM, TaK M TOHSITHH, MPUHSITHIX B
OTAEIIbHBIX IPEAMETAX ECTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTecTBEHHO-HAY4YHbIE TIOHSTHUS: SBJICHUE, HAy4dHbIA (DaKT,
TUINIOTE3a, TEOpHUsl, 3aKOH, aHaJu3, CUHTE3, KiacCHU(UKAIUs, NEePUOJIUYHOCTD,
Ha0JII0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MO/IeJIb, MO/ICJIMPOBAHHUE.

®dusukKa: marepus, MHKPOMHUP, MAKpPOMHUpP, aTOM, O3JEKTPOH, MPOTOH,
HEUTPOH, WOH, HW30TONbI, PATUOAKTUBHOCTb, MOJIEKYJA, DHEPreTUUECKUN
YpOBEHb, BEIIECTBO, TelO, OOBEM, arperarHoe COCTOSIHUE BEIEeCTBa,
ujeadbHbIM Ta3, (u3nueckue BEIWYUHBI, CIWHHUIIBI H3MEPEHHS, CKOPOCTh,
JHEprus, macca.

buonorusi: kierka, opraHusM, 3KOcucTeMa, Owocdepa, MeTaboIHU3M,
MaKpO- U MHUKpPOAJIEMEHTHI, OCNKH, >KUPBI, YTIEBOAbI, HYKIEUHOBBIE KHCIIOTHI,
(dbepMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

l'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HBIE HCKOMAEMBbIE,
TOIUJIMBO, PECYPCHI.

TexuHonorus: XUMHUYECKAS IIPOMBIIJIEHHOCTb, METaJUTYprus,
CTPOUTEJBHBIE MAaTEPHalbl, CEIbCKOXO3SUCTBEHHOE MPOU3BOJCTBO, NUIIEBas
IPOMBIIIEHHOCTh,  (hapMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOACTBO
KOCMETUYECKUX IPEenapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEPHUAJIOB,
AJIEKTPOHHAs IIPOMBILIIEHHOCTb, HaHOTEXHOJIOT U U.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YIJYBJIEHHOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

B cooTBeTcTBUM C CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS MpeAMeTa «XUMHS» HA YPOBHE CPEAHETO
oOmrero oOpa3oBaHUs BBIJICICHBI CJCAYIONIME COCTABIISIONINE: OCO3HAHUE
00yJarolmUMHCST POCCUICKONW TpakAaHCKOW HWJIEHTUYHOCTH;, TOTOBHOCTh K
CaMOpAa3BUTHI0,  CAaMOCTOSITEIbHOCTA W CAMOOMNPEACJICHUIO;  HaJuyue
MOTHBallMM K OOYYEHWI0; TOTOBHOCTH M CIIOCOOHOCTh OOYYarouuxcs
PYKOBOJICTBOBAThCSl TMPUHATHIMH B OOIIECTBE TpaBUJIaMU U HOPMaMH
MOBEJICHUS; HAIMUKE TTPABOCO3HAHUS, YKOJIOTUUECKOU KYJIbTYPhI; CIIOCOOHOCTD
CTaBUTH IICJIM ¥ CTPOUTD KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3YyJbTaThl OCBOEHHUSI TpPEAMETa «XHUMHS» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIILHON U TPAKTUYECKOW IEATETbHOCTU
o0ydJaromuxcs B Mpoliecce peain3auu 00pa3oBaTeIbHON eI TEIIbHOCTH.

JIN4HOCTHBIE pE3yNbTaThl OCBOEHUS MpeaMeTa «XUMHUS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IESTEIHHOCTU
oOy4aromuxcs B MPOLIECCe peanu3aliui 00pa3oBaTEIbHON NESITEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHMS .

OCO3HAaHMS  OOy4YaIOIIMMHCS  CBOMX  KOHCTUTYIIHMOHHBIX TpaB U
00513aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW [EATENIBHOCTA MpPHU CO3J1aHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YI€OHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUMOTHYECKOT0 BOCIIMTAHMS:

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY K HAyYHOMY HaCIEIUIO
OTEUYECTBEHHON XMMUM;

YBaXXEHHUS K MPOIECCY TBOPUECTBA B O0JACTU TECOPUM U MPAKTUYECKOTO
MPUJIOKEHHUS] XUMHUU, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CThb pe3yJbTar
JUIUTENbHBIX HAOMIOJEHUM, KPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;



MHTEpECa M TO3HABAaTEJIbHBIX MOTHMBOB B MOJYYEHHH U MOCIEIYIOIIEM
aHanu3e  MHPOpMalUMU O  MEPEAOBBIX  JOCTUKEHUAX  COBPEMEHHOMU
OTCYECTBCHHON XUMMH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH ~ OLICHMBATh CHUTYyallUH, CBSI3aHHBIE C XUMUYECKUMU
ABJICHUSIMH, U IPUHUMATh OCO3HAHHbBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIBHO-
HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBEJEHUE U MOCTYNKUA CBOMX TOBAapHIIEH ¢
NO3UIMH HPABCTBEHHBIX U TMPABOBBIX HOPM M C YYETOM OCO3HAHUSA
IIOCJIECTBUH ITOCTYIIKOB;

4) dpopmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHMUS IIEHHOCTEeW 3J0poBOro M 0Oe3omacHoro olpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIICHUS! K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus1 mpaBuil 0€30MacHOro OOpalleHusi C BEIIeCTBAaMU B OBITY,
MOBCEIHEBHOM JKHU3HU, B TPYIOBOM AESTEIBHOCTH;

NOHUMAHUSI LEHHOCTH TMpPaBWI WHIWBHUAYAJbHOTO M KOJUIEKTUBHOIO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOMUX 30POBBI0 M KU3HU
JIIOeH;

OCO3HAaHUSA  TMOCJHEACTBUM W HENPUATHS  BPEIHBIX  MPUBBIUEK
(ynoTpeOieHus anKoroist, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
JEeSTEIBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYTUX BUIAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AKTHBHOE YYacTME B pPEUICHUM MPAKTUYECKHX 3a7ad
COLIMAJIBHOM HAIPABJIIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIb);

UHTEepeca K MPaKTUYECKOMY HU3Y4YEHHIO Mpodeccuil pa3IudyHoro poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBAXEHUS K TpyAy, JIOIIM Tpyda U pe3yjbTaraM TpYIAOBOM
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY WHAMBHAYAJIbHOM TPAaeKTOPHUH
oOpa3oBaHus, Oyayuieil mpodeccun U peann3anud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB € yYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB
Y MoTpeOHOCTEM 00111eCTBA;

6) PK0JIOrM4eCcKOro BOCIIMTAHMS:



AKOJIOTHUYECKHU 11e71eCO00pa3HOr0 OTHOIICHUSI K MPUPOAEC KaK UCTOUHHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MMOHUMAaHUS TJI00aLHOTO XapaKTepa SKOJOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIBHOU CPE/IbI;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIB30BaHUS JIOCTUKEHUU XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS,

AKTUBHOI'O HENPUATUA JECUCTBUH, NPUHOCAIIMX Bped OKPYKAIOIIEH
IPUPOJTHOMN cpejie, YMEHUSI TPOTrHO3UPOBATH HEOJATONPUSTHBIC YKOJIOTUUECKUE
MOCJICICTBUS IPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HaJUYUsS  PAa3BUTOTO  OKOJOTMYECKOTO  MBIIUICHHS, OSKOJOTHYECKOM
KyJbTYpbI, OIbITA JEATCIBHOCTH JKOJOTUYECKOW HAIpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThLCSI UMHU B TIO3HABATENILHOM, KOMMYHUKATUBHOW U COITMATIBHOM
pPaKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTHUBOCTOSATH WJEOJIOTHU
xemo(poouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHOU MPAKTHKH,

NOHUMAaHHUS CNenuPUKA XUMHM KaKk HayKd, OCO3HaHUs €€ poiu B
(GbopMHUpPOBaHUHU PAIMOHATLHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUH 1LIETOCTHOTO
Ipe/ICTaBIeHUsI 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPOBI U YEJIOBEKa, B
NO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH M PElIEHUU MPOOJEM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHUH [JI1 COBPEMEHHOMU
UUMBWIN3aUMNA: B €€ T'yMaHUCTUYECKOW HANpPaBICHHOCTH M BAXXHOW pOJIK B
CO37aHMM HOBOW 0a3bl MaTEpPHUAIBbHON KYJIbTYphl, B PEHICHUH TI00aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOM W JKOJIOTMYECKOW O€30MacHOCTH, B PA3BUTHH  MEIUIIUHBI,
00€eCIeueHNH YCIOBUM YCIICITHOTO TPYyIa M AKOJIOTHYECKU KOM(OPTHOM KU3HU
Ka)KJI0ro 4icHa oOIIeCTBa;

€CTECTBEHHO-HAYYHONW TI'PAMOTHOCTH: MOHUMAHHUS CYUIHOCTH METOIO0B
MMO3HAHUS, HCMOJb3YEeMBIX B  €CTECTBEHHBIX HayKaX, CIOCOOHOCTHU
MCIIOJIB30BaTh TOJydaeMble 3HAHUSA JUIsl aHaIM3a W OOBSICHEHUS SBICHUI
OKPYKaIOUIEro MUpa M MPOUCXOIAIIMX B HEM HM3MEHEHUH, YMEHHUs JeaTh
000OCHOBaHHBIC 3aKIIOUYEHHS HA OCHOBE HAyYHBIX (AKTOB WU HMEIOIINXCS
JAHHBIX C 1IeJIbIO MOJIYUYEHHUSI TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSATENFHO HCIIONB30BaTh XUMHYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKOU eI TENHbHOCTH;



TOTOBHOCTH UM CIIOCOOHOCTH K HEMPEPBHIBHOMY 0Opa3oBaHHWIO U
caM000pa30BaHWIO0, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWH 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMH;

UHTEpeca K  OCOOCHHOCTSAM  Tpyda B pa3IuYHBIX  cdepax
po¢eCCUOHANILHON JIEITEIIbHOCTH.

METAIIPE/METHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE pPe3yJbTaTbl OCBOCHUSI MPOTPAMMBI IO XUMHUU Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMBbIE i1 (POPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXKIUCIUITMHAPHBIE (MeXTpeIMETHEIE) oO1ieHayYHbIe MTOHSTHS,
OTpaXKarIue IEJOCTHOCTh HAyYHOW KapTUHBI MHUpa U CHEHU(PUKY METOJIOB
MO3HAHMS, WCIOJBb3YEeMbIX B €CTECTBEHHBIX Haykax (Marepus, BeIECTBO,
SHEPrus, sIBJICHUE, MPOIeCcC, CUCTEMa, HAy4YHBbIM (akT, TPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeJOBaHWE, HAOJIOJCHUE, H3MEpPCHHE,
AKCTIIEPUMEHT U JPYTHUe);

YHUBEpPCaIbHbIC y4eOHbIC IEUCTBUSI (mo3HaBaTeNbHBIE,
KOMMYHHMKATUBHBIC, PpETyJATHBHBIE), oOecreunBamonme GopMUpPOBaAHUE
(G YHKIIMOHAIPHOM TPAaMOTHOCTH Y COITMATLHON KOMIIETEHIIUHA 00YyYarOIIXCS;

CIIOCOOHOCTD oOyyJarommuxcs HCITOJIB30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  yYHUBEpPCAJIbHbBIC
ydeOHbIe IEWCTBUS B IO3HABATEIILHOM U COIIMAJIBHOM MPaKTHKE.

MeTtanpeaMeTHbIE PEe3yJbTaThl OTPaXKalOT OBJIAJACHUE YHUBEPCATbHBIMU
y4eOHBIMH  TI03HABAaTCJIbHBIMH, KOMMYHUKATHBHBIMH M  PETYJSITUBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrH4YecKme JAeicTBUS:

CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W  aKTYaJU3HPOBATh  MpoOIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENIATh LEIN ACITEIbHOCTH, 3aJlaBasl MapamMeTpbl U KPUTEPUU HX
JTOCTHKEHHSI, COOTHOCUTH pE3YyJbTaThbl JESITEIbHOCTA C IOCTaBJICHHBIMU
LEJISIMU;

WCMOJIb30BaTh MPU OCBOCHWH 3HAHWUM MPUEMBI JIOTUYECKOTO MBIIICHHUS
BBLICJISITh XapaKTEPHbIC MPU3HAKU MOHSATUN U YCTAHABIUBATH UX B3aUMOCBS3b,
HCITOJIb30BaTh COOTBETCTBYIOIINE MTOHSATHS JUII OOBSICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUM;



BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(pUKAIMKA BEUIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABIIMBAaTh MPUYMHHO-CIEJCTBEHHBIC CBSI3U MEXKAY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE paCCYXJeHUS (MHIYKTUBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUH), BBISBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B pacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

OPUMEHATh B TMpOIleCCe TO3HAHMUS  HWCIOJb3yeMble B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, NPEeoOpa3oBBIBATH  MOCIbHBIC
NpeACTaBICHUS — XUMHUYECKHM 3HaK (CUMBOJ) DJJEMEHTa, XUMUUYeCKas
dopmyna, ypaBHEHHUE XUMHYECKOW peaKIUU — TMPU PEHICHUH YUEOHBIX
MO3HABATEILHBIX M TMPAKTHYECKUX 3ajad, MPUMEHSTh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTaBICHUS ISl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB
U XUMUYECKUX PEaKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB U XMMUUYECKUX
peaxkiuu;

dbopMynupoBaTh IeNIM M 3aJa4yd  UCCIEAOBAaHHS, HCIOJIb30BaTh
MIOCTABJIEHHBIE U CAMOCTOSITENLHO C(HOPMYIUPOBAHHBIE BOIMPOCHI B KAaueCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HABBIKAMH CAaMOCTOSITEIBHOTO IUIAHHUPOBAHUS W TPOBEICHUS
YUYEHUYECKUX JKCIIEPUMEHTOB, COBEPIIEHCTBOBATH yMEHHUS HAOIIONATh 3a
XOJIOM  TpOIlecca, CAMOCTOATENIBHO IPOTHO3MPOBATh €ro  pe3yJibTar,
dbopmynupoBaTh OOOOINEHHUS ¥ BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3YNIBTATOB MCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJIETaHHOM
pabore;

NpUOOPETaTh OMBIT YYCHHUUYECKOM WCCIIENOBATEIbCKOH M TPOEKTHON
JESTEIBHOCTH, TIPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MIOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IuYHBIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMaruu (Hay4IHO-
MONYJISIpHAsT JINTEpaTypa XUMHUYECKOTO COJIEpkaHHUs, CIPaBOYHBIE MOCOOUS,
pecypcel HTepHETa), aHaNMU3UpOBaTh HHPOPMAIIUIO PA3THYHBIX BUIO0B U (opm
MpeACTaBICHUS, KPUTHUYECKHU OIICHUBATh eé JOCTOBEPHOCTD 151
HEMPOTUBOPEUUBOCTH;



(GopMyIHpOBaThH 3alPOCHl U NPUMEHSTh PA3JIMYHbIE METOIbI IPU MOUCKE U
orbope HHpOpMaLUK, HEOOXOAMMOW /Jisi BBINOJHEHHS Y4YeOHBIX 3aaad
OIPEIEIIEHHOTO TUIIA;

OpUOOpPETaTh ONBIT MCHOIB30BaHUS MH(DPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BBIOMpAaTh ONTUMAJIbHYI0 (OpMY TMpPeCTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpEJACTBA Mpu padoTe ¢
XUMHYECKOW WH(pOpMaIMeil: NPUMEHATh MeXIpeaMeTHole ((usnyeckue u
MaTeMaTU4YEeCKME) 3HAKM M CHUMBOJBL,  (GopMynbl,  aOOpeBHATYpHI,
HOMEHKJIATypy;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HAJISITHOCTH.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI B X0/ JUaIOra
W/WTU TUCKYCCHUH, BBICKA3BIBATh UJIeH, POPMYITUPOBATH CBOU MPEIOKECHUS
OTHOCUTEJIBHO BBIIIOJIHEHHUS IIPEJIOKEHHON 3a1a4H;

BBICTYIIATh C IPE3EHTALMEN PE3yJIbTAaTOB IT03HABATEILHON JESITEIBHOCTH,
IIOJIyYCHHBIX CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHUKAMU IIpU
BBIMIOJTHEHUM ~ XUMHUYECKOTO OJKCIEPUMEHTa, MPaKTUYECKON paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaiu3allii yueOHOro MPOeKTa,
U (QopMyIUpoBaTh BBIBOJBI IO pe3yJbTaTaM NPOBEAEHHBIX HCCIIEIOBaHUN
MyTEM COTJIACOBAaHUS MO3UIIMIA B X0/I€ 00CYKIeHUSI 1 00OMEHA MHEHHSIMHU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC yYeOHbIE 1eHCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IMO3HABATEIBHYIO
NEATENbHOCTD, OIpenessas €€ Lenu W 3a4ayd, KOHTPOJUPOBAaTh U MO MEpPE
HEOOXOIUMOCTH KOPPEKTHUPOBATHh MpEJIaraéMblii alIrOpuT™M JEHCTBUU TIPH
BBITIOJTHEHUN YYE€OHBIX M HCCIE0BATENbCKUX 3ajad, BHIOWpaTh HamOolee
b exTuBHBIN cOocO0 WX pEmIeHUs ¢ Y4ETOM TOJYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLHUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb JIESITEJIPHOCTH Ha OCHOBE CaMOAHAIU3a U
CaMOOLICHKH.



INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHBIE pe3yibTaTBl OCBOCHUS TPOTPpaMMbl [0 XUMHU Ha
yriyOJIEHHOM YPOBHE Ha YpOBHE CpeAHEero oOiiero oOpa3oBaHUS BKIHOYAIOT
cnenupuyecKue s yaeOHOTo peaMeTa « XUMUs» HaydHbIC 3HAHHS, YMCHUS U
CIOCOOBI JICHCTBHUI TTO OCBOCHHIO, MHTEPIIPETAIIMHA M TTPEOOPA30BAHUIO 3HAHHMA,
BU/IbI JACATCIBHOCTH 10 MOJYYCHHIO HOBOTO 3HAHUS W NMPUMEHEHUIO 3HAHHWHA B
Pa3TUYHBIX YICOHBIX CUTYAIHsIX, a TAK)KE B PECATbHBIX KU3HCHHBIX CUTYAIUAX,
CBSA3aHHBIX C XHMMHEH. B mporpamMme 1o XUMHH TPEAMETHBIC PE3YJIbTaTh
NPEICTABJICHBI 110 TOJIaM U3YUYCHHUS.

10 KJIJACC

[IpenmeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XUMHS
OTpaXKaroT:

c(hOpPMHPOBAHHOCTh MPEICTABIICHUI: O MECTE M 3HAUYCHWU OPTraHUYCCKOMN
XMMHH B CHCTEME €CTECTBEHHBIX HAyK U €€ POJii B 00ECIICYCHUN YCTOMYHNBOTO
Pa3BHUTHS YEIIOBEUECTBA B PEIICHUU MPOOJIEM DKOJIOTHYCCKOU, SJHEPTEeTUICCKOM
M THIOEBOH OE30MacHOCTH, B PAa3BUTUU MEJUIIMHBI, CO3JaHUHU HOBBIX
MaTEpHUAJIOB, HOBBIX HMCTOYHHUKOB JHEPruU, B OOECMEYEHUH palMOHAIBHOTO
IPUPOIOIIONIH30BaHUSA, B (DOPMUPOBAHUM MHUPOBO33PEHUSA U OOIIEH KyIbTYpHI
YelioBeKa, a TaKKe SKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO M IPUPOJIHOM CpelIE;

BJIQJICHHE CHUCTEeMOW XMMHMUYECKMX 3HAaHUH, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIONME TOHATUA — XUMHUYECKUWA DIEMEHT, aToM, SApO U
DJIEKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aTOMHbIE OpOWTAIHM, OCHOBHOE U
BO30YKIEHHOE COCTOSTHUSI aToMa, THOpHAW3alMs aTOMHBIX OpOWTAJIeH, HWOH,
MOJIEKYyJla, BAJEHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, CTENEeHb OKHUCIICHHS,
XUMHYECKasi CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJISPHBIM 00BEM, yriaepoaHbIN
ckeneT, (yHKIMOHAIBHAS TPYINa, pagukal, CTPYKTYpHbIE (GOPMYIIbI
(pa3BEpHyThIE, COKpalI€HHBIC, CKEJCTHBIC), W30MEpUs CTPYKTypHas U
MPOCTpPaHCTBEHHAs (T€OMETPUYECKas, ONITUYECKAs), U30MEPhI, TOMOJIOTHUECKHIA
psiZl, TOMOJIOTH, YTJIEBOAOPOIbI, KHCIOPOJ- U a30TCOJIEPKAIINE OPTaHUIEeCKUE
COCIMHEHUS, MOHOMEp, TIOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC
COEIMHEHUsA; TeOopuHU, 3aKoHbl (nmepuoamyeckuii 3akon J[. WM. MeHneneena,
TEOpUsl CTPOCHUS OpraHnyecKkux Bemects A. M. bytnepoBa, 3aKk0OH cCOXpaHeHUs
MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAIICHUS SHEPTUH TIPH XUMHUECKUX
peaknusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHT SI3BIK XUMHUH,
MHUPOBO33PEHYECKHE 3HAHUS, JISKAINIUE B OCHOBE MOHUMAHUS NMPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHX SIBIICHUW; TPEACTABICHUS O MEXaHWU3Max



XUMUYECKHUX peakiui, TEPMOJAMHAMUYECKUX u KHUHETUYECKUX
3aKOHOMEPHOCTSIX MX MNPOTEKAHHWsS, O B3aMMHOM BIHMSHUM aTOMOB U TpYMII
aTOMOB B MOJIEKYyJIaX (MHAYKTHUBHBIA U Me30MEPHBIN 3D PEeKThl, OpueHTaHTHI | 1
Il pona); ¢akromoruueckue CBEJEHUS O CBOMCTBAaX, COCTaBE, MOJIYUYECHUH U
0e30MacHOM HCIIOJIb30BAaHUM BaXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATEIbHOCTH 4YeJIOBeKa, OOIIMX HAy4YHbIX MPUHIUIAX
XMMHYECKOTO TMPOM3BOJACTBA (Ha TMpUMEpe TNPOU3BOJICTBA  METaHOJ]A,
nepepadboTku HeDTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTEPHbIE MPU3HAKU MMOHATHH,
YCTaHABIMBATh MX B3aHUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUSA
P OMUMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCAMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJISI COCTABJICHUSI MOJIEKYJISIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTBHIX, COKpAIIEHHBIX M CKEJIETHBIX) (popMyl
OpraHUYeCKUX BEILECTB;

COCTaBIIAITh yPAaBHEHMS] XUMHUYECKUX pEaKlIMid UM pacKpbiBaTh HUX
CYLIHOCTb:  OKHCJIHMTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIM  MOCPEICTBOM
COCTAaBIICHHUS AJIEKTPOHHOIO OanaHca 3TUX peaklnid, peakiuii HOHHOro oOMeHa
IyTEM COCTaBJIEHHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU;

U3rOTaBIMBATh  MOJEIM  MOJIEKYJ  OpPraHUYeCKHUX  BEIIECTB  JJIA
WUTFOCTPALMU UX XUMUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh  YMEHUM: YCTaHaBJIMBATh NPUHAJIEAKHOCTD
U3YUYEHHBIX OpPraHUYECKUX BEIIECTB IO HUX COCTaBY M CTPOCHUIO K
OMpeNeNEHHOMY KJIacCy/TpyIie COEIWHEHWI, JaBaTh WM Ha3BaHUS TIO
cucremarnueckoir HomeHknarype (IUPAC) u npuBOauTh TpUBHAIBHBIC
Ha3BaHUA ISl OTIENbHBIX IPEICTABUTENEH OpPraHMYECKHX BEIIECTB (ATHIICH,
alleTWJICH, TOJNYOJ, TJHUIEPHUH, OSTUJICHTJIUKONb, (EeHon, GopMaIbaeru,
aneTaabIeruj, alleToH, MypaBbUHasl KUCIO0Ta, YKCYCHasl KHCIIOTa, CTEapUHOBAs,
OJIEMHOBAs, MAJTbMUTHHOBAS KUCJOTHI, TJUIMH, aJJaHWH, MajbTo3a, PPYyKTO3a,
AHWIMH, TUBUHWJI, U30IPEH, XJIOPOIIPEH, CTUPOJI U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHHSI ONPEIENSATh BHUJ XUMHUYECKOW CBS3M B
OpraHMYECKUX COEIMHEHMSIX (KOBaJ€HTHAs M HOHHAas CBA3b, G- U T-CBSA3b,
BOJIOPOJIHAS CBSI3b);

cOpMUPOBAHHOCTh YMEHUSA MPUMEHATH IMOJOXKEHHUS TEOPHUU CTPOCHUS
oprannueckux BemiecTB A. M. BytinepoBa misi OOBSACHEHUS 3aBUCUMOCTHU
CBOICTB BELIECTB OT UX COCTABAa U CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHUH  XapaKTepu30BaThb COCTaB, CTPOCHHE,
du3nYecKkue U XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENIEH Pa3TUYHBIX



KJIACCOB ~ OPraHMYECKMX BEIIECTB: AJIKAHOB, I[MKIOAJKAHOB, AQJIKCHOB,
AJKAJIMEHOB, AJIKUHOB, aPOMAaTHUYECKUX YTJIE€BOJIOPOAOB, CIIUPTOB, aJIbJIETHU/IOB,
KETOHOB, KapOOHOBBIX KHUCJIOT, TMPOCTBIX U CIOXHBIX 3(QUPOB, KHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJIEBOJIOB (MOHO-, IU- U
MOJIMCaXapuJioB), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY HUMU
YPAaBHEHUSMHU COOTBETCTBYIOIIUX XWMHUYECKUX PEAKIUA C HCMIOJb30BAHUEM
CTPYKTYPHBIX (POpPMYIT;

c(hOpMUPOBAHHOCTh yYMEHUS MOATBEPKJaTh HA KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COCIUHEHUM
OT KPaTHOCTH W THUIA KOBAJEHTHOU CBSI3U (G- U M-CBSI3U), B3AUMHOTO BIIUSHUS
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOopMUPOBAHHOCTH YMEHUS XapaKTEepPU30BaTh UCTOYHUKH
YTIE€BOJIOPOTHOTO ChIpbsi (He)Th, MPUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro
nepepadboTKH ¥ MPAKTUUECKOE MPUMEHEHHUE TIPOYKTOB MepepadOTKY;

c(hOpMUPOBAHHOCTb BIAJIEHUS CUCTEMOU 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToAaXx TO3HAaHWS —  HAONIOJCHWUH, W3MEPEHHUHM, MOJCIMPOBAHHH,
dKCTIEpUMEHTE (PEAIbHOM M MBICJICHHOM) U YMEHHS TPUMEHSATH 3TH 3HAHUS;

chOpMUPOBAHHOCTh  YMEHHS  NIPUMEHSTh  OCHOBHBIC  OIEpaIuu
MBICTUTEIPHON JEATeTbHOCTH — aHaJIW3 M CHUHTE3, CpaBHEHHE, 0000IleHHeE,
CHUCTEMAaTU3aLMIO, BBISIBJICHUE NPUYMHHO-CJICACTBEHHBIX CBsi3ed — I
W3YUYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUA;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISIBISATH B3aMMOCBS3b XUMUUECKUX 3HAHUH
C TMOHSTUSMHU U MNPEACTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
Uil 0oJiee OCO3HAHHOTO IOHMMAaHUS CYIIHOCTH MAaTePHAIBHOTO €IUHCTBA
MHpA, UCIOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUHU A
OOBSICHEHUS M TPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX E€CTECCTBCHHO-HAYUHYIO
pUPONY;

c(hOpMHUPOBAHHOCTh YMEHHH: TMPOBOAUTH pACUEThl 10 XHUMHUYCCKUM
dbopMynaM ® ypaBHEHUSAM XHUMHYCCKHUX PEAKIMA C HCIOJIb30BaHUEM
bu3mvyeckux BeMMUMH (Macca, O0O0BEM Ta30B, KOJHWYECTBO BEIIECTBA),
XapaKTepHU3YIOIIHNX BEIIECTBA C KOJUYECTBEHHOMW CTOPOHBI: PACYETHI IO
HaxXOXXJICHUIO XHUMHUYECKOW (OPMYNBI BEIIECTBA IO H3BECTHBHIM MAaCCOBBIM
JOJSIM ~ XMMHYECKUX  JJIEMEHTOB, IPOJAYKTaM  CTrOpaHHs, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

chOpMHUPOBAaHHOCTh YMCHHMI: TIPOTHO3UPOBAaTh, AaHAJU3HPOBATH U
OIICHHUBAThH C ITO3HMIIUNA SKOJOTHUYECCKOM OC30IMaCHOCTH MOCIIECACTBUS OBITOBON H
MIPOU3BOJICTBEHHON JIESITEIIbHOCTU YEJIOBEKa, CBA3aHHOM ¢ TmepepaboTKoit



BEIIECTB, MCIIOJIb30BATh IIOJIYYECHHBIE 3HAHUS [JI1 NOPUHATHS TPAMOTHBIX
pelIeHui mpooJieM B CUTYyalUsAX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSATENBHO TUIAHUPOBATH U MPOBOJAUTH
XUMUYECKUI SKCIEPUMEHT (MOJy4YeHUE U M3YYEHUE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIMHU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJCOJEPKAIINX OPTAHUYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTATBHBIX
3a/lady M0 PACHO3HABAaHUIO OPraHWYECKHX BELIECTB) C COOJIIOJACHHEM IPaBUI
O6e3omacHoro oOpalleHHs] C BEIEeCTBAMU M JIaDOpaTOPHBIM 00O0PYTOBAHUEM,
dbopmynupoBaTh IIedb HCCIEIOBaHMS, MPEJACTABIATh B Pa3IMYHON (dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMECHHM:

coOJII01aTh MpaBUiIa KOJIOTMUECKH 1EIecO00pa3HOro MOBeACHUS B OBITY
U TPYIOBOW JAEATEIBHOCTA B IEISAX COXPAHEHUS CBOETO 3J0POBbBS,
OKpYKarolIel MPUPOJHON Cpeibl U IOCTUKEHHUS €€ YCTOMYMBOrO Pa3BUTHUS;

OCO3HABaTh OMACHOCTh TOKCHUYECKOTO ACHCTBUS HA >KUBBIE OPraHU3MBI
ONpeAeIEHHBIX OPTraHUYECKUX BEILIECTB, MOHMUMAas cMbIch nokazatens [1J1K;

aHAJTM3UPOBATH 11€7I€CO00Pa3HOCTh TPUMEHEHUSI OPTAaHUYECKUX BEIIECTB B
IPOMBIIJIEHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIIIEHHSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEJICHANPABICHHBINA TOUCK
XUMHYECKOM HH(OpMAIMM B PA3IMYHBIX HMCTOYHHMKAX (HAay4yHass U y4eOHO-
Hay4yHas JIUTEpaTypa, CPeJCTBA MaccoBoil mHbopmanuu, MIHTepHET u Apyrue),
KPUTHYECKH aHAJM3UPOBATh XUMHUUYECKYIO HH(DOpMAIHIO, iepepadbaThiBaTh €€ U
UCITOJIH30BaTh B COOTBETCTBHUH C TIOCTABJICHHON y4eOHOM 3a1adcii.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHUA Kypca «OOmias W HeopraHudecKas
XUMUSD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MaTePUATBHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJICHUW MPUPOJBI, O MECTE W 3HAYEHUHU
XHUMHH B CUCTEME €CTECTBEHHBIX HAayK U €€ poJid B 00ECIEYECHUN YCTONUYHUBOTO
Pa3BUTHsI, B PEHICHUH MPOOJIEM 3KOJIOTHUUECKOM, YHEPTreTUYECKON U MHUIICBOM
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTE€pPUAIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B 00ECIICUCHUH PAlMOHATIBLHOIO PUPOIONO0JIb30BAHHUS, B
dbopMHUpPOBAaHUM MHPOBO33PCHUS W OOIIEH KyJIbTYphl UYEIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHSI K CBOEMY 3J0POBBIO M MPUPOIHON
cpene;

BJIQJICHUE CUCTEMOM XHMHWYECKMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAralIIMEe TOHATUA — XUMHUUYECKHM 3JIEMEHT, aToOM, SApO aToMma,
W30TOIbI, JJICKTPOHHAs o0oJiouka artoma, S-, P-, d-aTOMHBIE OpOHTAIH,



OCHOBHOE€ M BO30YXXIEHHOE COCTOSIHMSI aToma, TUOpUIU3AIUs aTOMHBIX
opOuTanei, MOH, MOJIEKYyJia, BaJICHTHOCTb, AJEKTPOOTPUIIATEILHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYEcKass CBs3b (KOBaJCHTHAasl, WOHHAs, MeETaUIMuecKas,
BOJIOPOJIHAs), KPHUCTAUIMUECKas PEIIETKa, XUMHUYECKas peakuus, pacTBOD,
AJEKTPOJUTHI, HEANEKTPOJUTHI, SICKTPOJIUTHYECKAsT IMCCOLMAIIMS, CTECIECHb
JIWCCOLIMALAM, BOJOPOAHBIA TOKAa3aTelb, OKUCIHUTENb, BOCCTAHOBUTEIID,
TEIUIOBOM 3()PEKT XUMHUYECKON peakluu, CKOPOCTb XWMHUYECKOW peakIMH,
XUMHUYECKOE PaBHOBECHE, TEOPUU M 3aKOHBI (TEOPHUS DICKTPOIUTHYCCKON
auccounanuu, nepuoandeckuii 3akoH .M. MeHpeneeBa, 3aKOH COXpaHEHMS
MacCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUH NPU XUMUUYECKHUX
peaKIusiX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XMMHHM, MUPOBO33PEHUYECKUE 3HAHUS,
JIe)KalllMe B OCHOBE TMOHUMAHUSI MPUYMHHOCTH W CUCTEMHOCTH XUMHYECKUX
SIBJICHUM; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUHU BEIIECTBA HA ATOMHOM,
MOHHO-MOJICKYJISIPHOM M HAJIMOJICKYJISIDHOM YPOBHSIX; MPEACTaBICHUS O
MEXaHM3Max XUMHUYECKUX pEakiui, TEPMOJUHAMUYECKUX W KUHETUUYECKUX
3aKOHOMEPHOCTSAX MX MPOTEKAHUSA, O XMMHYECKOM PAaBHOBECHUM, PACTBOpPAX U
TUCIIEPCHBIX CUCTEMaX; (DaKTOMOTMUECKHe CBENEHHS O CBOMCTBaX, COCTaBe,
MOJIy4YeHUH ¢ OEe30MacHOM MCIOJB30BAHUHM BaXXHEHIIMX HEOPTaHMYECKUX
BEIIECTB B OBITY M MPaKTUYECKON IEATEIHHOCTU YEJIOBEKA, OOLIMX HAYYHBIX
OPUHIUIIAX XUMHAYECKOT0 TPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBJISATH XapaKTEepHbIC MPU3HAKU TOHATHH,
yCTaHABIIMBaTh MX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS
IIPU ONKMCAHUU HEOPTaHMYECKUX BEILECTB U UX MPEBPALLICHUM;

c(hOpMHUPOBAHHOCTh YMEHUS UCIOIB30BATh XUMUUYECKYIO CUMBOJIUKY JIJIsI
cocTaBlieHHs (QOpPMyN BEIIECTB M ypPAaBHEHMH XHUMHUYECKHX PEaKIIUi,
cuctematnueckyro Homenkmatypy (IUPAC) wu TpuBuanbHbie Ha3BaHUA
OT/EJIbHBIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPENENsITh BAJEHTHOCTh M  CTEIEHBb
OKHCJICHUSI XUMHUUYECKHUX JJIEMEHTOB B COCIWHECHUAX, BUJ XUMHUYECKOH CBSI3H
(KoBaJeHTHAs, MOHHAs, METaJUIMYecKas, BOAOPOAHAs), TUIl KPUCTAJUIMYECKON
PELIETKM KOHKPETHOTO BEUIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHS OOBICHITH 3aBUCUMOCTh CBOWCTB BEIIECTB OT
BHUJIa XUMHUYECKOM CBSI3M W THUIMA KPUCTAIJIMYECKOW PEIIETKH, OOMEHHBIA U
JIOHOPHO-AKIIENTOPHBIA MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

chOpMHPOBAHHOCTh YMEHHW: KIAacCU(DHUIMPOBATh: HEOPTraHUYECKUE
BEIIECTBA M0 HUX COCTABY, XUMHUYECKHE PEAKIHUHU MO PA3JUYHBIM ITPU3HAKAM
(4rcny M COCTaBy pEarupyroIllux BEIIECTB, TEIUIOBOMY 3(M(EKTy peakiuu,



U3MEHEHUIO CTENEeHEel OKHUCIEHHsS DJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO
Karaau3aTtopa U JIpYrue); CaMOCTOSITENbHO BBHIOMPATh OCHOBAHUS M KPUTEPUU
JUTSL KIaCCU(MKALIMK U3YYaeMbIX BEILIECTB U XUMUYECKUX PEaKINi;

c(OpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOJANYECKOr0 3aKOHA
. W. MengeneeBa U OEMOHCTPUPOBATH €ro  CUCTEMATU3UPYIOLIYIO,
O0O0BSCHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIUY;

c(OpMHUPOBAHHOCTh YMEHMI: XapaKT€pU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XUMHYECKUX DJIEMEHTOB II€PBOrO—YETBEPTOrO MEPHOJIOB
[Tepuonnueckoin  cucrembl .M. MeHneneeBa, UCHNOJNb3ys  ITOHSTHS
«OHEPreTUYECKHE YPOBHUY, «IHEPTETUUCCKUE MMOAYPOBHHUY, «S-, P-, 0-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXIEHHOE HYHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX
coequHeHUM 1o nepuoxamM u rpynmnaMm llepuoamyeckon cucremsr J[. W.
MenzeneeBa, BaJEHTHbIE BO3MOXXHOCTM aTOMOB JJEMEHTOB Ha OCHOBE
CTPOEHUS UX DIEKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh YMEHUH: XapaKTepuU30BaTh (OMUCHIBATH) oOOIIME
XUMUYECKHE CBOICTBAa BEIIECTB PA3JIMYHBIX KIJIACCOB, MOJATBEPKIAThH
CYILLIECTBOBAHUE I'€HETHUYECKOMN CBSA3U MEXKJY HEOPraHWUYECKHUMU BEIECTBAMHU C
IIOMOILIbIO YPABHEHUM COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

c(OpPMUPOBAHHOCTh YMEHMSI PACKpbIBaTh CYLIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEIIBHBIX PEAKLUHUH ITOCPEACTBOM COCTABJIEHUSA JJIEKTPOHHOIO
OanmaHca ATHX pEaKIUi; peakuuid MOHHOrO OoOMeHa NYyTEM COCTAaBJIEHUS HX
MOJIHBIX M COKPAIEHHBIX MOHHBIX YpPaBHECHUHW; PEAaKUMN THUIPOJIN3a; PEaKLIHU
KOMILIEKcoOOpa3oBaHusl (Ha TpUMeEpe T'HMIPOKCOKOMIUIEKCOB IIMHKA W
ATIOMUHUS);

c(OpPMUPOBAHHOCTh YMEHHSI OOBACHATH 3aKOHOMEPHOCTH NPOTEKaHUS
XUMHUYECKUX PEAKIUN C yUETOM HUX IHEPreTUYECKUX XapPAKTEPUCTUK, XapaKTEP
U3MEHEHHsI CKOPOCTHM XHMMYECKOM PEaKUHUH B 3aBUCUMOCTU OT PA3IUYHBIX
(akTOpOB, a TaKXKe XapaKTep CMEIICHHS XUMHUYECKOIO0 PaBHOBECHS O]
BIIMSIHUEM BHENIHKUX Bo3aeicTBuil (mpunuun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh XHWMUYECKUE PpEaKIUH,
JeXauye B OCHOBE NMPOMBIIUIEHHOTO IOJIYYEHHs CEpHOM KHCIIOTBI, aMMHAKa,
o0mre Hay4Hble NPUHIUIB XUMHUYECKHX IPOU3BOJICTB; IIEJIeCO00pa3HOCTh
IIPUMEHEHUS] HEOPTAHUYECKUX BEIIECTB B MPOMBILUIEHHOCTH U B OBITY C TOUYKU
3peHMs] COOTHOLIEHHUS PUCK-TIONB3A;

c(OpMUPOBAHHOCTh BJIAJCHUSI CHUCTEMON 3HAHUH O METOAaX HAy4HOTO
MO3HAHUS SIBJIGHUA NpPUPOABl — HAOJIOIEHHE, W3MEPEHHE, MOJAEIINPOBAHUE,
AKCIIEPUMEHT (pealbHbIi M MBICICHHBIN), HCIOJb3YEMBIX B €CTECTBEHHBIX



HayKax, yMCHHS TPUMEHATh OTH 3HAHUS TPH  IKCIICPUMEHTATHLHOM
WCCJICIOBAHUH BEIIECCTB U JUISI OOBSICHEHUS XMUMHUYCCKHUX SBICHUN, WUMEIOIINX
MECTO B MPHUPOJE, MPAKTHUECKON JCITCIHPHOCTH YEJIOBEKA W B TIOBCEIHEBHOM
KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHS BBISABIISITH B3aMMOCBSI3b XUMUYCCKUX 3HAHUH
C TIOHSTHSIMU W TIPEICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
11t 60JIee 0OCO3HAHHOTO TTOHUMAHKS MaTePHALHOTO €AMHCTBA MUPA;

c(hOpMHPOBAHHOCTh YMEHHUS MPOBOJIUTH PACUETHI: C HCIOJIB30BAaHUEM
NOHSTHA  «MaccoBas JIOJS  BEIIECTBA B  pacTBOpPE» H  «MOJIApHas
KOHIICHTPAIMs», MacChl BEIIECTBA WIM 00BbEMa Ta3za 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCEe WM 00BEMY OJTHOTO M3 YYaCTBYIOUIUX B PEaKIIUU
BEIIECTB; TEIUIOBOTO 3P (deKTa peakluy; 3HAYCHHUS BOJOPOJHOTO TOKa3aTess
pPacTBOPOB KHUCJIOT M IIEJIOYEH C M3BECTHOM CTEICHBIO JUCCOITMAIIMU; MAacChl
(00BEMa, KoNMMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, C€CIIH OJHO M3 MCXOIHBIX
BEIICCTB JaHO B BHUJAC pacTBOpa C OMNPESACIEHHOH MacCOBOW JIOJICH
PacTBOPEHHOTO BEIIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH ); JTOJIU BhIXOAA
NPOJYKTa peakiuu; 00bEMHBIX OTHOLIEHUI Ta30B;

c(hOpMHUPOBAHHOCTh YMEHUMN: CAMOCTOSTENIHHO TUIAHUPOBATH U MTPOBOIUTH
XUMHYECKUN  JKCIEpUMEHT  (TpoBeJeHHWE peakuuid HOHHOro  oOMeHa,
NOJITBEPKJACHUE  KAuYeCTBEHHOTO  COCTaBa  HEOPTraHWYECKHUX  BEIECTB,
OTIpEeJIJICHHE CPEbl PACTBOPOB BEIIECTB C NMOMOIIBI0 MHIUKATOPOB, U3yUEHUE
BIIMSIHUSL PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMHMUYECKOW peaklvu, pelleHue
AKCIIEPUMEHTAIBHBIX 3afad 1o TemaM «Mertamibe»y U «Hemeramns») c
cOoOJIIOICHUEM  TpaBWJI  OE30MaCHOr0  OOpalleHuss ¢  BEIIeCTBAMH W
7abopaTopHBIM  0OOpymoBaHWEM, GOPMYJIUPOBATH IIelb  HCCIEIOBaHMUS,
NPEJICTABIISATh B PA3IMYHON opMe pe3ynbTaThl IKCIIEPUMEHTA, aHAIU3UPOBAThH
Y OIICHUBATh UX IOCTOBEPHOCTH;

chOpMHUPOBAHHOCTh  YMEHHMH: COOMIOJATh  MpaBHJIa  IOJIb30BAHMUS
XUMHYECKOM TIOCY0M W JabopaTOpHBIM 000pyIOBaHHWEM, OOpaImieHUus C
BEI[ECTBAMHU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBIMTOJTHEHUIO TAO0OPATOPHBIX
XUMHYECKUX OIBITOB, SKOJOTHYECKU IIeIeCOO0Pa3HOr0 TOBEICHUS B OBITY H
TPYJOBOM NIEATETLHOCTH B IIEJISIX COXPAHEHHS CBOETO 37I0POBbS, OKPYKAIOIICH
MPUPOAHONW CpeIbl W JOCTIKCHHUS €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABATH
OMMACHOCTh TOKCHYECKOTO JCHCTBUS HA >KUBBIE OPraHU3MBI OMpPeaeTEHHBIX
HEOPraHWYECKHUX BEIIECTB, TOHUMAas cMbIch nokaszaress [1/1K;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBISTH IEICHANPABICHHBINA MOUCK
XUMUYECKOW HH(POpMAIMM B PaA3JIMYHBIX HCTOYHUKAX (HayyHas U y4eOHO-
Hay4JHas JIUTepaTypa, CpelicTBa MaccoBoi mHpopmarmu, MHaTEpHET U Mpyrue),



KPUTUYECKU aHAIU3UPOBATh XUMHUUECKYI0 MH(MOpMaLIUIO, TepepadaThiBaTh €€ U
UCIOJb30BaTh B  COOTBETCTBMU C TOCTABJICHHOM y4eOHON  3agadyeil.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/t HaumenoBan | Konuue | [Iporpammuoe copepxanue OCHOBHBIE BUJIbI I€SITETbHOCTH
Ue pa3iesoB | CTBO oOy4arommxcs
U TeEM 4acoB
yueOHOTro
nperMeTa

Pasznen 1. Teopernueckue 0CHOBbI OPraHMYeCKO XUMHH

1.1 [Ipenmer 8 [Ipenmer u 3HaUY€HHE OPraHUYECKON PackpbIBaTh CMBICI U3y4aeMbIX
OpraHN4ecKo XUMHH, TIPEJICTABICHIE O MHOTO00pa3uu MOHATHH (BBIACIATH UX
1 XUMUH. OpraHUYECKUX COCIUHEHUH. XapaKTepHbIe MPU3HAKU) U
Teopus DNEeKTPOHHOE CTPOCHUE aToMa YIiiepoaa: MPUMEHSTh 3TH MOHATHUS MIPU
CTPOCHUS OCHOBHOE U BO30YKJIEHHOE COCTOSHUS. OMMCAHUU COCTaBA U CTPOEHUS
OpraHUYEeCKH BanenTHbie BO3MOXKHOCTH aTOMa YIJiepojia. | BEHIECTB, IJisi 0ObSICHEHUS
X XHUMHUYECKas CBSA3b B OPraHMYECKUX OTJENbHBIX (PAKTOB U SBJICHUM.
COEMHEHU coenuHeHusX. Tunbl rubpuau3anmuu atoma | PackpbiBaTh CMBICT TOJIOKEHHM
A. M. yraepoaa. Mexanu3mbl 00pa3oBaHUs TEOPUU CTPOCHUSI OPTaHUYECKUX
Bbytnepona KOBAJICHTHOM CBSI3M (OOMEHHBIN U BemiectB A. M. bytneposa u

JIOHOPHO-AKIENTOPHBIN ). THIIBI
NEPEKPHIBAHMS aTOMHBIX OpOUTalei: 6- u
n-cBsi3u. OuHapHas, 1BOWHAS U TPOWHAas
cBs13b. CrtocOOBI pa3phiBa CBA3EH B
MOJIEKYJIaX OPTraHUYECKHUX BEIIECTB.
[TonsiTve 0 CBOOOHOM pajJIUKae,
Hykneodwe u anekrpoduie. Teopus
CTPOEHHMSI OPTaHUYECKUX

coenquHenu A.M. bytiepoBa u ee

OPUMEHSTh UX JUIsl OOBSICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT
COCTaBa U CTPOECHUSI.
Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY U1l COCTABJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX,
CKEJIETHBIX ) (hOpMYII
OPraHNYEeCKUX BEIIECTB.




COBPEMEHHOE Pa3BUTHUE — CTPYKTYpPHAS
TE€OpHUS OPraHUYECKUX COCTUHEHUM.
3HaYEHHUE TEOPUU CTPOCHUS] OPTAHUYECKUX
coeuHeHUN. MoJIeKyIJIsIpHbIE U
CTpYyKTypHbIE (popMynbl. CTPYKTypHBIE
dbopMyIbl pa3IMYHBIX BUIOB: pa3BepHYyTasl,
COKpallleHHas, CKeJIETHasI.

Nzomepus. Buasl nzoMepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS.

OnexTpoHHbIE AP (PEKTH B MOJIEKYIaX
OPraHUYECKUX COCTMHEHUN. MTHyKTUBHBIN
U ME30MEpHBIA 3D PEKTHI.

[IpencraBnenue o kiaccupuxkauu
opraHnyeckux Bemiects. [lonarue o
byHKIIMOHAIBHOMU Tpyte. ['oMonorus.
I'omonornueckue psaapl. Homenknatypa
OPraHUYECKUX COCIMHEHUN
(cuctemaTuueckasi U TPUBUAJIbHbBIC
Ha3BaHUA).

OcobeHHOCTH U Ki1accupuKaIus
OpraHuyecKux peakuuil. OKUCIUTETbHO-
BOCCTAHOBUTEJILHBIE PEAKIIUH B
OPraHUYECKON XUMUH.
JKcnepuMeHTATIbHbIE METOAbI H3y4YeHU s
BeIEeCTB M UX NpeBpallleHUN:

e JleMoHCTpanuu:

OmnpenensaTs BUIbI XUMUYECKON
CBs13M (OAMHApHBIE, KPAaTHBIC) B
OpPTaHUYECKUX COCTUHEHUSX.
XapakTepus3oBaTh pOJIb U
3HAYCHUE OPraHuYeCKOW XUMHUU B
pelieHuu npoodaem
AKOJIOTUYECKOM, MUILICBOU
0e30MacHOCTH, B Pa3BUTHH
METUITUHBI, CO3/TaHUN HOBBIX
MaTepuasoB, B 00ecriedyeHun
paIMoOHAIIBHOTO
IPUPOJIOTIOTH30BAHHS,
MIOJITBEPKAATH €€ CBS3h C
JIPYTUMHU HayKamu.
Hcnonb3oBaTh MOIETH
OpraHMYeCKUX BEIIEeCTB JIJIs
WUTIOCTPAIIMU UX XUMHAYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS.
HaOmnromaTe ¥ onuceIBaTh
JIEMOHCTPALIUOHHBIE OTBITHI;
MIPOBOJIUTH M ONKCHIBATH
1ab0paTOpPHBIEC OMBITHI




— O3HaKOMJICHHE ¢ oOpa3raMu
OpraHUYECKUX BEIIECCTB H
MaTepHrallaMHi Ha UX OCHOBE;

—  OIBITHI IO MPEBPAIICHHUIO
OpraHUYECKUX BEIIECTB MPHU
HarpeBaHuH (TUIaBJICHHE,
o0yTriMBaHKUE U TOPCHHE).

e JlaGopaTOpHBIE OMBITHI:

—  MOJICTTUPOBAHUE MOJICKYJT
OpraHUYECKUX BCIICCTB

Hroro no pazneny
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Paznea 2. YrieBogopoasbl

2.1

[IpenenvHbIE
YTJIEBOJOPO/T
bl — aJIKaHBbI,
IIMKJI0AJIKAHBI

Ankasbl. ['oMOIOTMYECKH s/l ATKAHOB,
obmast hopmysia, HOMEHKIATypa U
u3oMepusi. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI
AIIKAHOB, SP3-TUOPUIU3AIINS ATOMHBIX
opOuTanei yriepojaa, G-CBs3b.
Kongpopmepor. Duznueckne cBOWCTBA
AJIKaHOB.

XUMHYECKHE CBOKMCTBA aJIKAHOB: PEAKIUH
3aMelIeHUs, U30MEPU3ALINH,
JNETUAPUPOBAHUS, TUKIIU3ALWH, TUPOIN3A,
KpPEKHHTa, TOPEHUSL.

Haxoxnenue B npupoje. CriocoOsl
MOJIYYEHUS U IPUMEHEHUE aJIKaHOB.

Bnaners uzydaemMbIiMu
XUMUYECKUMU MOHATHSIMU.
BBIABIATE XapakTepHbIE
MIPU3HAKY TTOHSTHU,
YCTaHABIIUBAaTh UX B3aUMOCBSI3b,
HCII0JIb30BAaTh COOTBETCTBYIOIIHE
MOHATHUA MPU ONMCAHUU COCTaBa,
CTPOEHUS U NIPEBPALLICHUI
OPTraHUYECKUX COCTMHEHUH.
Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY U1l COCTABJIEHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAILIEHHOM,
CKEJIETHOM) (hopmyn




Huxnoankanel. O6mas hopmyna,
HOMEHKJIaTypa 1 n3omepusi. OcoOeHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB MaJIbIX
(UMKJIOTIPOIIaH, UKI00YTaH) U OOBIYHBIX
(IUKIIOTIEHTaH, IUKJIOTeKCaH)
nukioankaHoB. CrocoObl MOTyYeHUs U
MPUMEHEHHE ITUKII0ATKaHOB

YIIEBOAOPO/IOB.

YcranaBauBaTh MPUHAIICKHOCTH
BEIIECTB K ONPEICICHHOMY
KJIACCy YIJIEBOJOPOAOB 11O
COCTaBY U CTPOCHUIO, Ha3bIBATh
WX [0 CUCTEMATHICCKOM
HOMCHKJIAType; IPUBOIUTH
TPUBHAIBHBIC Ha3BaHUS
OTJEIBHBIX TPE/ICTABUTEIICH
yIIEBOAOPO/IOB.

OnpenensaTs BUIbI XUMUYECKON
CBSI3M B MOJICKYJIaX
YIIEBOAOPOI0B (KOBaJCHTHAS
HEMOJIApHAs U MOJIApHAas, G- U T-
CBSI3b).

[TonTBepkaaTh HA KOHKPETHBIX
pUMepax XapaKTep 3aBUCUMOCTH
pPEeaKIMOHHOM CITIOCOOHOCTH
YIIEBOAOPOIOB OT KPATHOCTH U
TUTIAa KOBAJICHTHOU CBSI3U (G- U T-
CBSI3H), B3aUMHOTO BITUSTHUS
aTOMOB Y TPYII aTOMOB B
MOJIEKYJIaX; a TAKXKe OT
0COOCHHOCTEH peanu3auu
Pa3ITUYHBIX MEXaHU3MOB
MPOTEKAHUSI PEAKIIUH.
XapakTepu3oBaTh COCTAB,




CTpOCHHE, MPUMEHEHUE,
bu3nYecKre U XUMUYECKUE
CBOICTBA, Ba)KHCHIIINE CITOCOOBI
MOJIYYEHUS YTJIEBOIOPO/IOB,
MpUHAJICKAIINX K Pa3TUIHBIM
KjaccaMm. BeISIBIATH
T€HETUYECKYIO CBA3b MEXK]Y
YTJIEBOJIOPOIAMH Pa3TUYHBIX
KJIACCOB U MOJITBEPKIATh €€
HaJU4Yue ypaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUUECKUX
PEAKINI C UCIIOJIb30BAHUEM
CTPYKTYPHBIX ()OPMYJT BEIIECTB.
XapakTepu3oBaTb HCTOUHUKH
YTJIEBOJIOPOTHOTO CHIPhs (HE(PTH,
MIPUPOJIHBIN Ta3, YTOJb), CIOCOOBI
UX MepepabOTKH U TPAKTUUECKOE
MIPUMEHEHHE TOJTy4YaeMbIX MPHU
STOM MPOJYKTOB.

Hcrnonp3oBaTh 00IIEHAYYHBIE
METO/Ibl IO3HAHUS TIPU
CaMOCTOSITCIILHOM
IJIAHUPOBAHUM, IPOBEJACHUM U
OIMCAaHUU XUMHYECKOTO
sKcriepuMeHTa (J1TabopaTopHbBIC
OTBITHI ¥ TIPAKTHYECKHE PAOOTHI).
CrnenoBath npaBuiiaM 0€30MaCHOM




paboThl B JabopaTopuu Mpu
UCTIOJIb30BAaHUHN XUMUYECKON
MIOCYZIBI B 00OPYIOBAHMSI, & TAKXKe
IpaBUiIaM OOpaIlleHus ¢
BEIIECTBAMHU B COOTBETCTBHUHU C
WHCTPYKIMSIMU

BBITTOJTHEHHS Ta00PaTOPHBIX
OTIBITOB M MPAKTHYECKUX PadboT
10 TOJIYYEHHUIO U U3YUCHUIO
OpPTaHUYECKUX BEICCTB.
[IpencraBisTh pe3yIbTaThl
DKCIIEpUMEHTA B JOpMe 3aIlucu
ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii U JenaTh BHIBOJBI HA UX
OCHOBE.

[TpoBOIUTE BBIYMCICHUS TS
ONPEICIICHUS] MOJICKYJISIPHOM
bopMyJTbI OpraHUYECKOTro
BEIIECTBA M0 YPaBHEHUIO
XUMHUYECKOU PEAKIIUU U IO
MacCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISALINX B €r0
cocTas, 1o macce (00bemy)
MPOYKTOB CTOpaHUSI.
CaMOCTOSITENIbHO TUTAHUPOBATH U
OCYILIECTBIISTH CBOIO
MO03HABATEIBHYIO JACSTEIHHOCTB;




NPUHUMATh AKTUBHOE y4acTUE B
rpynmnoBoil yueOHoMH
NesTEeIbHOCTH

2.2

HenpenensHbl
e
YIJI€BOAOPOL
bl AJIKEHBI,
aJKaJIuEeHBbI,
AJKUHBI
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Ankensl. ['oMoJIOrH4ecKuii psiJi aTKeHOB,
obmast hpopmysa, HOMEHKIIATYpa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI aJIKEHOB, SP2-
rudpuIn3aIys aTOMHBIX OpOUTaen
yriepona, 6- u m-cBsizu. CTpyKTypHas U
reoMeTpuueckas (yuc-mpauc-) N30Mepus.
du3nyecKue CBOMCTBA aJIKEHOB.
XUMHYECKUE CBOKMCTBA: PEAKIINU
MIPUCOCTMHEHHS, 3aMECIIICHUS B Ol
TMIOJIOKEHUE MPU JBOWHOM CBA3H,
MOJIMMEPHU3AIINHI U OKHUCIICHUS.
lIpeocmasnenue o mexanuzme peaxyuu
INEKMPOPUILHO20 NPUCOEOUHEHUS.
[IpaBuio MapkoBHuKOBa. KauecTBeHHBIE
pEaKiuy Ha TBOMHYIO CBSI3b.

Crioco6pl OTy4eHHsI ¥ IPUMEHEHUE
aJIKCHOB.

Ankanuensl. Knaccudukanus ankaaueHOB
(comnpsi>KeHHbIE,

U30JIMPOBAHHBIC, KYMYIUPOSAHHbLE).
OCcoOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U




XUMHYECKHX CBOMCTB COIMPSKEHHBIX
JIUEHOB, 1,2- u 1,4-ipucoenHeHue.
[Tonumepuzanus conpsiKEHHBIX TUEHOB.
Cnoco0bl moJTy4eHus: U MPUMEHEHUE
aJIKaJIUCHOB.

Ankunbl. ['oMonoruueckuil psiji aTKMHOB,
obmast hopmysa, HOMEHKIATypa U
U30MepHUA. IJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYI
AJIKUHOB, SP-TUOPUAN3AIINS DJICKTPOHHBIX
opOutanei aroma yriepoaa. Ouzndeckue
CBOMCTBA AJIKUHOB.

XUMHYECKUE CBOKMCTBA: PEAKIIUU
MPUCOEANHEHUS, TUMEPU3ALIUU U
TpUMepHU3aluu, okucieHus. Kucinorasie
CBOMCTBA AJIKKHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBsI3b. KaueCTBEHHBIC peaKIMK Ha
TPOMHYIO CBSI3b.

CniocoObI osTy4eHus: ¥ MPUMEHEHHUE
AJIKUHOB

2.3

ApomaTtudeck
ue
YTIIE€BOAOPOL
bl (apEHBI)

ApomaTHYeCcKHUe yrieBOJOPOIbI.
["omonoruueckuit psij apeHoB, oO1as
dbopMya, HOMEHKIATYpa U U30MEPHSI.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbl OEH30a.

IIpasuno apomamuunocmu, npumepbl
apomamuyeckux coeounenul. Puzndeckne




CBOMCTBA apEHOB.

XHUMHYECKHEe CBOMCTBA OEH30JIa U €0
TOMOJIOTOB: PEAKIUU 3aMEICHHUS B
OEH30IbHOM KOJIBIIE U YTIIEBOIOPOTHOM
panukane, peakluu MpUCOEINHEHUS,
OKHCJICHHE TOMOJIOTOB O¢H301a. Peaxyuu
INeKMPOPUILHO20 3aMeleHUs.
[IpencraBnenue 00 OPUEHTUPYIOIIEM
JICCTBUU 3aMECTUTEIICH B OCH30JIbHOM
KOJIbLIC HAa MPUMEPE ATKWIBHBIX PAJUKAJIOB,
KapOOKCHIJIbHOM, TUIPOKCUIILHBIN, aMUHO-
Y HUTPOTPYMII, aTOMOB T'JIOTEHOB.
OCco0OCHHOCTH XUMUYECKUX CBOMCTB
crupodia. [lonmumepuszanust ctupona.
Cnoco0bI osTy4eHus: ¥ MPUMEHEHHUE
apOMATUYECKHUX YTIIEBOJOPOIOB

2.4 [Tpuponnsie [Tpuponnsiii ras. [lonmytHbie HeTSIHBIC
UCTOYHUKH ra3el. HeTh 1 €€ mpoucxoxaeHue.
YIJIEBOIOPO/T KameHHBIN yToJib U POJTYKTHI €T0
OB M UX nepepadboTKH.
nepepaboTKa Crioco6sl iepepaboTKu HeTH: TIEPETOHKA,

KPEKUHT (TepPMHYECKUA, KATATUTUUECKUM ),
pudopmuHr, nuponus. [IpoaykTs
nepepaboTKu He(TH,

2.5 l"anorennpou DJIEKTPOHHOE CTPOCHHUE
3BOJTHBIC rajoreHONpPOU3BOIHBIX YTIE€BOAOPOIOB.

yTJICBOJIOPOJT

PeaKI_II/II/I 3aMCIICHU IraJIOTCHA Ha




OB

TUJIPOKCHUII, HATPOTPYIIITY, [IMAHOTPYIIIY,
aMuHoOrpymmy. /lelicteue Ha
rajoreHIPOU3BOIHBIE BOJIHOTO U
CIIUPTOBOTO PACTBOPA IIEIIOYH.
BzaumopeiicTBue qurajoreHajakaHoB C
MaraueM u muakoM. IlousTue o
METAUIOOPTAHUYECKUX COCTUHEHUSX.
Hcnonb30BaHKEe rajioreHnpor3BO/IHBIX B
OBITY, TEXHUKE U B CUHTE3E.
DKCIEPUMEHTAIbHBIE METO/Ibl U3yUEHUS
BEILIECTB U UX MPEBPAICHUIA:

e JlemoHcTpanuu:

— JeMOHCTpaIus (pU3nIecKux CBONUCTB
YTJI€BOJIOPOJIOB (PACTBOPUMOCTH);

— Ka4yeCTBEHHBIC PEAKIUH
YIJIEBOJIOPOJIOB PA3JIMYHBIX KJIACCOB
(oGecuBeurBaHue OPOMHOM WITH
WOJTHOW BOJIbI, pacTBOpa
IEpMaHraHaTa KaJius,
B3aNMOJICHICTBHE allcTUIIEHA

— C aMMHaYHBIM PAaCTBOPOM OKCHJIA
cepebpa);

— 00pa3sIisl IIacTMace, KayaykoB U
PE3UHBI;

— komnekuuu «HedTb» u «Yromby;

— Buaeo(dparmenT «Bynkanauszamnus




PE3UHBI».

JlaGopaTOpHBIE OIBITHI:
O3HAaKOMJIEHHE C 00pa3LaMu
TUIaCTMACC, KAyYyKOB U PE3UHBL;
MOJIETMPOBAHKUE MOJIEKYII
YTJI€BOJOPOJIOB U
raJIOreHONPOU3BOIHBIX;
NOJTyYeHHE MEeTaHa ¥ U3yYeHHE ero
CBOJCTB,;

NIOJTyYeHHE alleTUIICHA U U3yYCHUE
€ro CBOMCTB.

[Ipaktuueckue paboOTHI:

No 1. [lonydeHue 3TUIeHA U U3yUYEHUE €T0
CBOICTB.

Pacuérnble 3agaun:

OIPEICIIEHUE MOJICKYJISIPHOMN
(dbopMyIIBI OPraHUYECKOTO BEIIECTBA
10 MAaCCOBBIM JI0JISIM aTOMOB
AJIEMEHTOB, BXOJSIINX B €r0 COCTaB;

HaXO0XJIECHUE MOJIEKYJISIPHOU
bopMyJIBI OpraHuYECKOro
COeIMHEHHUS 10 Macce (00BemMy)
IPOJYKTOB CTOPAHHSI;

pacy€Thl IO YPaBHEHUIO XUMUYECKON
peakuuu




2.4 [Ipuponusie
UCTOYHHUKHU
yIJI€BOJOPOJ
OB U UX
nepepaboTKa

[Ipupoansiii raz. [lonyTHble HeTAHBIE
ra3pl. HeTh 1 €€ npoucxoxaeHue.
KamMmeHHBbI# yronb 1 MpOayKTHI €T0
nepepadoTKu.

CnocoObl nepepaboTKu HEPTHU: IEPETOHKA,
KPEKUHT (TEPMUYECKUH, KaTATUTHICCKHIA),
pudopMuHT, uponu3. [IpoayKTeI
nepepaboTku HedTH,

Hroro no pazneny
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Paznen 3. Kucjopoacoaepxkanue oprannyeckne coeJnHeHust

3.1 CrupTsl.
denou

11

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI.
Crtpoenune MoJieKys (Ha mpuMepe MeTaHoja
v dTaHosa). ['omonorudeckuii psi, oommas
dbopmyna, n3oMepus, HOMEHKIIaTypa U
Kiaccudukaius cnuproB. Ousndeckue
CBOMCTBa cnUPTOB. BoiopoaHas cBA3b.
XUMHUYECKHE CBOWCTBA: PEAKIIUU
3aMeIleHus, IeTUuApaTaluu, OKUCICHHUS,
B3aHMOJICHCTBUE C OPraHUYECKUMH U
HEOPraHWYECKUMH KUCJIOTaMHU.
KadecTBeHHas peakiiysi Ha OJITHOATOMHBIE
crupThl. PU3UOJIOTUYECKOE JEUCTBUE
ATaHOJIa U METaHOJa Ha OPraHu3M
yenoBeka. CrocoObl MOTyYeHus 1
MIPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

PackpbIBaTh CMBICIT N3y4aE€MBbIX
MOHATUHN (BBIAEIATH UX
XapaKTepHbIE MPU3HAKHU) U
MPUMEHSTH 3TH MOHITUS NIPU
OMHCAHUU COCTaBA U CTPOEHUS
BEIIECTB, AJI1 OObSICHEHUS
OTJENbHBIX (PAKTOB U SBIICHUI.
Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHHUS
MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAILIEHHOM)
(bopMyIT KUCIOPOICOACPIKAIITIX
OpraHUYECKUX BEIIECTB.
VYcraHaBnuBaTh NPUHAJIEAKHOCTh
KHCJIOPOJOCOAEPKAINX




[IpocTeie 3gupbl, HOMEHKIATYpa U
uzomepusi. OcCOOEHHOCTH (PUBUYECKUX U
XUMHUYECKUX CBOUCTB.

MHOroaTroMHbI€ CIUPTHI: STUIICHTIIMKOIb U
ruiepud. Guznyeckue 1 XUMUYECKUe
CBOMCTBA: pEAKIUH 3aAMEIICHUS,
B3aUMOJICHICTBUE C OPraHUUYECKUMU U
HEOPraHUYECKUMM KUCIOTaMu,
KaueCTBEHHAsl peakiisi HA MHOTOaTOMHBIE
crupThl. DU3NOTOTUYECKOE ICHCTBUE HA
opranusM 4enoBeka. CriocoObl MOTyYeHUs
U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.
®enon. CTpoeHue MOJIEKYJIbl, B3AUMHOE
BJIMSTHUE THIPOKCOTPYMIBI U OEH30JIbHOTO
sanpa. duzndeckue cBocTBa (heHoa.
Oco00EHHOCTH XUMHYECKUX CBOMCTB

denona. KauecTBeHHBIC peakiiuu Ha EHOI.

Tokcuunocts heromna. CrocoOs!
TIOJIYYCHHS M IPUMEHEHne (eHoa.
denospopmalpieruIHas CMoJIa

OPTraHUYECKUX BEIIECTB K
ONPENEIIEHHOMY KJIACCY I10
COCTaBY U CTPOCHUIO, HA3bIBATh
HUX 110 CUCTEMATUYCCKOM
HOMEHKJIaType; IPUBOIUTD
TPUBUAJIbHBIE HA3BAHUS
OTJEJBHBIX MPEACTABUTENEH
KUCIIOPOACOAEPKAIIUX
COCJIMHCHUM.

XapakTepu3oBaTh COCTaB,
CTpPOCHUE, MPUMEHEHHUE,
bU3UYECKUE U XUMHYECKUE
CBOICTBa, Ba)KHEHIIINE CITOCOOBI
MOJIYYEHHUS MPEACTABUTEIEH
Pa3IMYHBIX KJIACCOB
KUCIIOPOACOACPIKAIIUX
COCIUHECHUN; BBISBIISITh
TEHETUYECKYIO CBS3b MEKIY
HUMHU U NOATBEPKAATH €€
HAINYUE YPABHCHUSMHU
COOTBETCTBYIOIIUX XUMHUYECKUX
PEAKIMI C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYJI BEIIECTB.
[TonTrBepkaaTh HA KOHKPETHBIX
MIpUMEPAX XaPAKTEP 3aBUCUMOCTH
PEaKIIMOHHOM CITIOCOOHOCTH
KUCIIOPOACOACPIKAIIUX




OPraHUYECKUX BEIIECTB OT
(GYHKIIMOHAIBHBIX TPYIIN B
COCTaBE UX MOJIEKYJI, B3AUMHOTO
BJIUSIHUSA ATOMOB U TPYTIT aTOMOB
B MOJIEKYJaX; & TAKXKE OT
0COOEHHOCTHU peann3aluu
Pa3IMYHBIX MEXAaHU3MOB
MpoTeKaHus peakiuii. OnuchIBaTh
COCTaB, XUMHUYECKOE

CTPOCHHUE U MPUMEHEHUE KUPOB U
YIJIEBOJOB, XapaKTEPU30BaTh UX
3HAYEHUE JJIsI
KU3ZHEJESITEILHOCTH OPraHU3MOB.
Oco3HaBaTh ONACHOCTH
BO3JICHCTBUS Ha KUBbIC
OpPraHU3MBbl OIIPENICIIEHHBIX
KHUCJIOPOJACOAEPKALINX
OPraHUYeCKUX BEUIECTB U
MOSICHAITH Ha TIPUMEPaAX CIIOCOOBI
YMEHBUICHHUS U MPEIOTBPALLECHUS
MX BPEIHOT'O BO3JCHCTBUA HA
OpraHu3M 4YeJIOBEKa.
Hcnonb3oBaTh 00IIIEHAYYHBIE
METO/IbI II03HAHUS TTPU
CaMOCTOSITETbHOM
IJIJAHUPOBAHUH, IPOBEACHUH U
ONMCAaHUU XUMHUYECKOTO




AKCIIEpUMEHTA (J1abopaTOpHbIE
OTIBITHI U MIPAKTUYECKUE PAOOTHI).
CrnenoBath npaBmiaM 6€30MacHON
paboThl B JabopaTopuu Mpu
UCTIOJIb30BAaHUHN XUMUYIECKON
MOCY/IBI B 00OPY/IOBAHMSI, & TAKXKE
npaBHUIaM OOpAIEHUS C
BEIIECTBAMHU B COOTBETCTBHUHU C
WHCTPYKIMSMU BBITIOJTHEHUS
71a00paTOPHBIX OMBITOB U
PaKTHYECKUX paboT 1O
MIOJTYYEHUIO U U3YUCHUIO
OpPTaHUYECKUX BEIICCTB.
[IpencraBnars pe3yabTaThl
AKCIIepUMEHTa B (hopMe 3arucu
yYpaBHEHHUI COOTBETCTBYIOIIUX
peakimii U JenaTh BHIBOJBI HA UX
OCHOBE.

[TpoBOIUTE BBIYMCICHUS TS
ONPEICIICHUS] MOJICKYJISIPHOMN
(bopMyJTbl OpraHUYECKOTro
BEIIIECTBA [0 YPABHEHUIO
XUMHYECKOU pEeaKIUu U 10
MacCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJISAUINX B €r0
COCTaB, a TAK)KE Ha OIpeieJIeHIE
JIOJTY BBIXOJ1A POAYKTA PEAKIIMH




OT TEOPETUYECKH BO3MOKHOTO.
CamMoCTOATENBHO IUIAHUPOBATH U
OCYILIECTBJIATH CBOXO
MIO3HABATENBHYIO IEATEIIBHOCTD;
IIPUHUMATh AKTUBHOE y4acTHE B
rpynmnoBoil yueOHOM
JEATEIbHOCTH

3.2

KapOouunsu
bIC
COCIMHCHUS
aJbJICTUIBI U
KETOHBI.
Kap6onoBbie
KHCTIOTBHI.
CroxHbie
3(uphI.
Kupsr
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KapOoHunbHbIe cOeIUHEHUS : albJACTH/IbI U
KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJILHOM TpynIibl. ['oMonornueckue
PSAIIBI ATBJACTHIOB M KETOHOB, 00IIIast
dbopmyna, n3oMepusi 1 HOMEHKIIATypa.
@u3NYECKUe CBOMCTBA albJACTUI0B U
KETOHOB.

XHUMHUYECKHUE CBOMCTBA alIbJECTUI0B U
KETOHOB (peaKIny MPUCOSTNHEHUS).
IIpedcmasnenue o mexanuzme peaxyuii
HYK1eOQUIbHO20 NPUCOEOUHEHUS.
OkucneHue aabIeruioB, KAYECTBEHHBIE
peakuuu anbaeruaoB. CriocoObl MOTyUeHUS
Y IPUMEHEHUE aJIbJIETUIOB U KETOHOB.
OnHOOCHOBHBIE TIPEIEIIbHbIE KAPOOHOBBIE
KUCIOThl. OCOOCHHOCTH CTPOEHUS MOJIEKYJI
KapOOHOBBIX KUCIOT. M3oMepus u
HOMEHKJaTypa. Ou3nueckrne CBOMCTBA,
BOJIOPOJIHBIC CBSI3U. XMMHYECKHUE CBOMCTBA:
KHCJIOTHBIE CBOVCTBA, PEAKLIMS




3Tepu(UKALNU, PEAKIHH C yYaCTHEM
yIJ€BOJAOPOIHOTO paiuKaa.

[ToHsITHE O MPOM3BOIHBIX KAPOOHOBBIX
KHUCJIOT: CJIOXKHBIC YPUPBI, aHeuopuoswt,
2AN102eHaH2UOPUObL, AMUObL, HUMPUIBL.
Oco0eHHOCTH CBOIMCTB MYypaBbUHOM
KHCJIOTHI.

MHuoroo0pa3ue kapOOHOBBIX KHUCTIOT.
Oco0eHHOCTH CBOWMCTB HEMPEICTbHBIX U
apoOMaTHUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHUCIIOT,
THIPOKCUKAPOOHOBIX KUIIOT.
[IpencraBuTeNn BRICIITUX KapOOHOBBIX
KHUCIIOT: CT€apUHOBAs, MATbMUTHHOBAS,
OJIEUHOBAS, JIUHOJIe8asl, TUHOJICHOBAS.
KucnoThl. CriocoObl OMyYEeHUS U
npUMEeHEHHE KapOOHOBBIX KHCIIOT.
Cnoxusie 2¢upsl. ['oMoorudeckuii ps,
obmast hopmysia, U30MEpHSI U
HOMEHKJIaTypa.

XKupsli: crpoenne, pusznyeckue u
XUMHYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCJION U 1iero4Hou cpegax. OcoO0eHHOCTH
CBOICTB KHPOB, COACPKAIINX OCTATKU
HENPEIeTbHBIX KUPHBIX KUCIOT. JKUpHI B
IpUpOJE.

Mp114 Kak COJIM BBICIIUX KapOOHOBBIX




KHCJIOT, X Motollee aeuctrue. [lonsmue o
CUHMEMUYEeCKUX MOIOUWUX CPEeOCMBAX

(CMC)

3.3

YrieBoasl

OO6mras xapakTepucTUKa yrieBoI0B.
Knaccuduxanus yrieBoaos (MOHO-, TU- U
MOJIMCaXapHU/Ibl).

MoHocaxapubl: T1H0K03a, GPyKTO3a,
pubo03a, rajakrosa, 1e30Kcupudo3a.
dusnueckue CBOWCTBA U HAXOXKJICHHUE B
npupoge. Porocunres. OnTuyeckas
nzomepusi. Konpuato-mienHas TayroMepust
Ha TIpUMepe MOJICKYJIbI

2N0K03bl, npoekyuu Xeyopca, o- u f-
aHomepul 210KO3bl.

XMMHUYECKHE CBOMCTBA TITFOKO3bI: €
y4acTHEM CIIUPTOBBIX U aJIbJIETUAHON
TPyII, CHUPTOBOE U MOJIOUHOKHCIIOE
OposkeHue riroKo3bl. [Ipumenenue
TJIIOKO3bI, €€ 3HAUCHHE B
KU3ZHENIEATETLHOCTH OpTaHu3Ma.
Jucaxapuabl: caxapo3a, MaJIbT03a U
nakTo3a. BoccrtanapnuBaromue u
HEBOCCTAHABJIMBAIOIINE AUCAXAPUIBIL.
['maposms caxapossl. Haxoxnenue B
NPUPOJIE U IPUMEHEHHE.
[lonucaxapuabl: Kpaxmall, ITUKOTEH U
nesuiono3a. CTpoeHne MakpoMOJIEKYIT




Kpaxmasna, TIMKOT€HA U IEJUTIOI03bI.
Pur3nuecKre CBOMCTBA Kpaxmasa U
LEJUTI0JI03bl. XUMHYECKUE CBOMCTBA
Kpaxmajia (TUApOJIN3, KaueCTBEHHAs
peakius ¢ oaom). XuMHUYECKUEe CBOMCTBA
1EJUTIOI03BI (TUPOJINU3, PEAKIIUS
noytydeHue 3(pupoB 1euo1036b1). [lonsTre
00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
alleTaTHBIN IIEK).
IKcnepuMeHTATbHbIE METOAbI H3y4YeHUsI
BELECTB M UX NMPeBpPalleHH:

e JlemoHcTpanuu:
— CBOMCTBA CIUPTOB: pACTBOPUMOCThH B
BOJIE, B3aUMOJEHCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHUE 3TUIIOBOTO CIIUPTA IUXPOMATOM
KaJIis (BO3MOKHO MCIIOJIb30BaHHE
BHJICOMATEPHAJIOB);
— KQUECTBEHHBIE PEAKIIMU AJIbJIETUJIOB: C
aMMHUa4YHBIM PACTBOPOM OKcCHJa cepedpa u
rugpokcuaom meau(Il);
— XUMHUYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHCJIOTHI.

e JlabGopaTOpHBIE OIBITHI:
— peakuus TJIULIEPUHA C THIPOKCHUIOM
menu(Il);
— OKHCIIEHHUE 3TUIIOBOTO CIIUPTA B aJIbJIETU]T
pacKaJI€HHOW MEHOW MPOBOJIOKOM;




— B3aUMOJICMCTBUE PACTBOPA TIIFOKO3BI C
ruapokcugom meau(1l);
— B3aUMOJICMCTBUE Kpaxmalia C HOAOM.

e [IpakTuueckue paboTHI:
Ne 2. Pemenue skcnepuMeEHTaIbHBIX 33124
1o Teme «CrupThl U (EHOIIBIY;
Ne 3. PelieHue 3KCriepUMEHTANIBHBIX 3a/1a4
no Teme «KapO6oHoBbIie KUCTOTHI. CI0XKHbBIE
3upb.

e PacuérHrble 3a1a4u:
— OTIpEJICJICHHE MOJICKYJIIpHOU (DOPMYITBI
OPraHUYECKOro BEIIECTBA M0 MACCOBBIM
JIOJISIM aTOMOB AJIEMEHTOB, BXOJSIIUX B €TI0
cocTaB; o Macce (00beMy) MPOTYKTOB
CrOpaHHUsl; IO KOJIMYECTBY BEIIECTBA
(Macce, 00beMy) IPOAYKTOB PEAKIIUU U/UITU
VCXOJIHBIX BELIECTB;
— peuieHue pacu€THbBIX 3a1a4 Ha
OMpeIeJICHUE 10U BbIX0/1a MPOAYKTa
pEeaKIuu OT TEOPETUYECKU BO3ZMOKHOTO

Wroro no pazneny
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Pa3nen 4. A3orconeprkaniue OpraHu4ecKue coeJMHEeHHs




4.1

AMUHBI.
AMMWHOKHCIIO
Tbl. benku

12

AMUHBI — OPTraHUYECKUE TPOU3BOIHBIC
amMmuaka. Knaccudukanus aM1uHOB:
anudaTuuecKkue U apoMaTUUYECKUE;
NEePBUYHbIE, BTOPUYHBIC U TPETUYHEIE.
Crtpoenue Mosekyd, obias ¢popmyra,
U30Mepusi, HOMEHKJIATypa U PU3HUECKUE
cBOMcTBa. XMMHUYECKOE CBOMCTBA
annupaTUIeCKUX aMUHOB: OCHOBHBIC
CBOICTBA, AIKUIIMPOBAHUE, PEAKIIUH C
azotucTou kucnorou. Conu
AJIKMJIAMMOHHUSL.

AHWIVH — IPEJICTaBUTENIb AMUHOB

dpoOMaTHUYICCKOI'O psAaaa. CTpOCHI/Ie AHUJIMHA.

B3aumHoe BiusiHUE rpymm

aTOMOB B MOJIEKYJIE aHUJIMHA.
OCco0eHHOCTH XMMHYECKHUX CBOMCTB
anunuHa. KauecTBeHHBIE peakiuy Ha
AHUJIHH.

Cnioco0sI osTy4eHUE U IPUMEHCHHE
annpaTUIeCKUX aMUHOB U aHWJIMHA U3
HUTPOOEH301A.

AmuHokucI0TE. HoOMeHKIaTypa u
nzomepus. OTAeabHbIe MPEICTABUTENH O-
AMHUHOKHCIIOT: TJIMIIMH, aJJaHUH,
Qenunananun, ceput, 2nymamuHo8as
Kucioma, 1u3uH, yucmeur. Onmuueckas
uzomepus amunoxuciom: D- u L-

PackpbIiBaTh CMBICIT U3Y4aE€MBbIX
MOHATHH (BBIACTATH UX
XapaKTepHbIe MPU3HAKU) U
MPUMEHSTH 3TH TOHITHUS NPU
OMHUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJI O0OBSICHEHHS
OTJIeNIbHBIX (DaKTOB U SIBICHUM.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIUKY JIJIsl COCTABJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM)
dbopmysT a30TCoaEpKAITUX
OpraHWYECKHUX BEIICCTB.
OnpenensTh TPUHAICKHOCTD
a30TOCOJICpKAIIUX BEIIECTB

K ONPEICIICHHOMY KJIacCy 1O
COCTaBY U CTPOCHHIO, HA3bIBATh
HX 10 CUCTEMaTHYECKOU
HOMEHKJIaType; MPUBOIUTD
TPUBHUAJIbHBIC HA3BAHUS
OT/ICJIbHBIX MPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB,
CTpPOCHHE, MPUMEHEHUE,
bu3HYecKre 1 XUMUYECKHE
CBOMCTBA, Ba)KHEHIITIHE CITOCOOBI
MOTy4YEeHUST TUITUYHBIX
Mpe/ICTaBUTEICH




amunoxuciomsi. PU3NUECKUe CBOMCTBA
AMMHOKHUCJIOT. XMMHUYECKHUE CBOMCTBA
AMHUHOKHCJIOT KaK aMm(OTEPHBIX
OpraHUYECKUX COCTMHEHUH, peaKIIus
NOJIMKOHJEHCAluU, 00pa3oBaHue
NenNTUAHOM CBsI3U. buojgorudeckoe
3Ha4YeHUE aMHUHOKUCIOT. CHHTE3 IIENTHIO0B.
benku kak mpupoIHbIE TTOJTUMEPHI.
[TepBuuHasi, BTopy4Hasi U TpETUUHAS
CTpPYKTypa O0enkoB. XUMHUUYECKHE CBOMCTBA
OCJIKOB: TUAPOIIU3, ICHATYpaIlus,
KaueCTBEHHBIE PEaKIMK Ha OCJIKH.
Ilouamue 06 azomcooepaicawjux
2eMepPOYUKIULECKUX COCOUHEHUSIX.
Tupumuounossie u nypunosvie 0CHOBAHUSL.
Hyxkneunosuvle kuciomol. cocmas, cmpoenue
u buonocuyecKkoe poib.
JKcnepUMEeHTAJIbHbIE METOAbI H3Y4Y€eHUS
BeIeCTB U UX NMPeBPANICHUM:

e JlemoHcTpanuu:

— pacTBOpEHHE OCIIKOB B BOJIC;

— JeHaTypamus OCIKOB IIPH

HarpeBaHuU;

— I[BETHBIC PEaKIMH OCIIKOB.

e [IpakTnueckue pabOTHI:
No 4. Pertenue skCciepruMEHTAIBHBIX 3a]1a4
1o TeMe «A30TCOJIepIKaIlNe OPTaHNYECKUE

a30TCOACPIKALIUX COCTUHECHUN.
OnuchIBaTh COCTAB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OCIKOB;
MOSICHATH Ha IPUMEpax 3HAUCHUE
OEJIKOB JJIsl OpraHr3Ma 4YeJOBeKa.
[TpOBOIUTE BBIYHUCICHUS JISI
oTpeieNIeHUsI MOJICKYJIIPHON
bopMyJbl OpraHUuYeCcKoro
BEIIIECTBA 10 MACCOBBIM JOJISIM
aTOMOB 3JICMEHTOB, BXOJISIINX B
€ro COCTaB, a TAKXKE I10
YPaBHCHHUSAM XUMHUYECKUX
pPEaAKIIMUH.

Hcrnons3oBaTh 001IEHAYYHBIE
METO/IbI IO3HAHUS TPU
CaMOCTOSITEILHOM
MJIAHUPOBAHUH, IPOBEJICHUH H
OIMCAaHNHU XUMHUYECKOTO
sKcriepuMeHTa (J1TabopaTopHbBIC
OTIBITHI ¥ IPAKTHYECKHE PAOOTHI).
CaMoCTOSATENIBHO IIAHUPOBATH U
OCYIIIECTBIIATH CBOIO
MT03HABATEJILHYIO JICATEIBHOCTD;
MIPUHUMATh AaKTUBHOE yJacTHE B
IPYINIOBON y4eOHOM
JeSITETbHOCTH




COCTMHCHHUSY;
No 5 Peuienue skcriepuMEHTANIbHBIX 3a1a4
o TeMe «Pacro3HaBaHre OPraHUYECKUX
COCIMHECHUI.

e Pacuérnbie 3anauu:

—  ONpeaeNICHUE MOJICKYJISIPHOM
(hOpMyJIBI OPraHUIECKOTO BEIICCTBA
10 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISIIIIUX B €TI0 COCTAB,;
1o macce (00bemMy) IPOTYKTOB
CrOpaHus; 10 KOJMYCCTBY BEIIECTBA
(macce,

— 00beMy) IPOJIYKTOB PEAKIIUUA U/ UITH
UCXOHBIX BEIIECTB;

— peuieHue pacu€THBIX 3a/1a4 Ha
oTpeJieieHHe I0JIM BbIX0/1a MPOTyKTa
pEeaKIuu OT TEOPETUIECKU
BO3MOYKHOTO

Wroro no pazneny
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Pa3zaea 5. BbICOKOMOJIEKY/IsIDHbIE COCAMHEHUS

5.1

Bricokomorie
KYJISIDHBIC
COEIMHEHUS

6

OCHOBHbIE MTOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJUMEpU3aLUU, CPEIHSS
MoJsieKyssipHas Macca. OCHOBHBIE METOJIbI

Brnaners nzydaempiMu
XUMHUYECKUMU MOHSATUSIMMU
PacCKpbIBaTh CMBICII U3y4YAEMBIX
MOHATHUN U IPUMEHSITh 3TH
TTOHSTHSI TTPY ONMMMCAHUU COCTaBa U




CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEMHEHUN — MTOJIMMEpU3aLus U
noJiMKoHAeHcauus. [Ipeocmasnenue o
cmepeope2yiapHOCmu U HAOMOAEKYIAAPHOU
CMpPYKmype noaumepos, 3a8UcCUmMocmy
CBOUCME NOAUMEPOE OM UX MOAEKVIAPHO20
U HAOMONEKYAPHO20 CIMPOEHUSL.
[Tonumepnsie Matepuansl. [lnactmMaccsl
(MONAMATUIIEH, TTOJUITPOTIUIIEH,
NOJIMBUHUJIXJIOPU, TTOJIUCTHPOJI,
MOJIMMETUIIMETAKPUIIAT, MOJUKAPOOHATHI,
nojgusTUIeHTepedTanar). Y Tunuzamus u
nepepaboTKa IIacTuka. I1acTOMEpHI:
HATypaJIbHBIA, CHHTETUYECKHUE KayUyKH
(OyTaueHOBBIN, XJIOPOTIPEHOBBIH,
M30IPEHOBBIN) U CUIMKOHBI. Pe3uHa.
BosiokHa: HaTypasibHbIE (IIEPCTH, HIEIIK),
UCKYCCTBEHHBbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH U JIaBCaH).
Ilonumepul cneyuanvho2o Ha3zHa4YeHUs
(megpnion, Kesnap, 31eKMponposodsUue
noaumepbwl, buopaziazaemule NOIUMEPDL).
JKCcNepUMEHTAIbHbIE METOAbI H3y4YeHU s
BelIeCTB M UX NMpeBPAlleHUIi:

e JlemoHcTpanuu:

— O3HaKoMJIEHHE ¢ oOpa3namu

CTPOEHUS BBICOKOMOJIEKYISIPHBIX
OPraHUYECKUX BELIECTB, IS
OOBSICHEHUS OTAEIBHBIX (PAKTOB U
SIBIICHU.

Hcnonp30BaTh XUMUAYECKYIO
CHUMBOJIUKY JIJI1 COCTaBJIEHUS
CTPYKTYPHBIX ()OPMYJI BEIIECTB
(MOHOMEPOB U MOJUMEPOB) U
YPaBHEHUU peaKkIUi
MOJIMMEPU3ALINU U
MOJIMKOHACHCALIU .

OnuceiBaTh COCTaB, CTPOCHHUE,
OCHOBHBIEC CBOMCTBA U
MIPUMEHEHHE KayqyKoB, Haubosee
pacnpoCTpaHEHHBIX BUIOB
TIACTMACC U BOJIOKOH.
Hcrnons3oBaTh 00IIEHAYYHBIE
METObI TTIO3HAHUS IPU
CaMOCTOSITEJIbHOM
TUIAHUPOBAHUM, ITPOBEACHUM U
OINKUCAaHUU XUMHUYECKOTO
sKcriepuMeHTa (J1TabopaTopHbBIC
OTBITHI ¥ TPAKTHYECKHE PAOOTHI)




IPUPOTHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, Kay4yKOB.
— IlpakTrueckue pabOThI:

Ne 8. Pelienue skcriepuMEHTANIbHBIX 3a1a4
1o Teme «Pacno3HaBaHue miacTMacce U
BOJIOKOH»

Uroro no pazneny 6
OBIIEE KOJIMYECTBO | 102
YACOB IO

ITPOTPAMME




TEMATHYECKOE IINTAHUPOBAHHE. 11 KJTIACC

Ne n/n | Haumenosanue pazzaenoB u | KomuuectBo | Ilporpammuoe copepxanue OCHOBHBIE BUJIBI

TeM y4eOHOro mpeaMeTa 4acoB JEATEIbHOCTH 00yUYaronuxcst
Paznea 1. TeopeTrnueckne 0CHOBbI XUMHUH
1.1 Crtpoenue aroma. 9 Atom. CocTaB aTOMHBIX sJIEP. PackpbIBaTh CMBICI

Ileproanueckuil 3aK0H U
Ilepuonnueckas cucrema
XUMHUYECKHUX DJIEMEHTOB
J1.. MeHnpeneeBa

XUMHUYECKUN 371€MEHT. M30TOoIbI.
Kopnycxynapro-eonnosoti dyanusm,
080UCMBEHHASL NPUPOOA INEKMPOHA.
CrtpoeHnue 2IeKTPOHHBIX 000JI0UeK
aTOMOB, K8AHMOGbIE YUCIA.
DHepreTuyecKue ypoBHHU U TIOTYPOBHHU.
Atomusbie opOutanu. Knaccudukanms
XHUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-
aJIeMeHTHI). PacripesienieHue 31eKTpoOHOB
110 aTOMHBIM OPOUTAIISAM; NPUHYUN
MuHUMyma suepeuu, npunyun Ilaynu,
npasuno Xynoa. INEKTPOHHBIC
KOH(UTYypaIuu aTOMOB 3JIEMEHTOB | —
IV neprnonoB B OCHOBHOM U
BO30YXJIECHHOM COCTOSIHUH,
AJICKTPOHHBIC KOH(HUTYpaIlii HOHOB.
Ilousamue 06 snepeuu uoHuzayuu,
SHepaulU CPOOCMBad K INeKMpPOH).
DIIEKTPOOTPHUIIATEIHHOCTb.
[Teprnoguueckuii 3aKOH U
[Tepnognueckas

CHCTEMa XMMHYECKHUX djieMeHTOB J[. 1.

W3y4aeMbIX TTOHSITHH
(BBIIEIATH UX XapaKTEPHBIC
MIPU3HAKK ) U IPUMEHSATH 3TH
TIOHSTHS TIPU OITUCAHUU
COCTaBa U CTPOCHUS BEIECTB,
JJ1s1 OOBSICHEHUSI OTJICTTBHBIX
(baKToB U SBICHUU.
PackpbiBaTh cMBbICI
nepuoanyeckoro 3akona /1. 1.
Menneneena u
JIEMOHCTPUPOBATH €T0
CUCTEMAaTH3UPYIOIIYIO,
OOBSICHUTEBHYIO U
MIPOTHOCTUYECKYIO (DYHKITHH.
XapaKkTepru3oBaTh
ANEKTPOHHOE CTPOEHHUE
aTOMOB (B OCHOBHOM U
BO30Y)KJIEHHOM COCTOSIHUU) U
MOHOB XUMUYECKHUX IJIEMEHTOB
1 — 4 nepuo0B U UX
BaJICHTHBIC BO3MOKHOCTH,
UCIIOJIb3YS MOHATHS S-, P-, d-




MengeneeBa. Cs3b [lepuoanueckoro
3akoHa U [lepuoanyeckon cucTembl
XUMHYECKHUX JIEMEHTOB C COBPEMEHHOM
TEOPUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX
VMMH TIPOCTBIX U CJIIOKHBIX BEUIECTB IO
rpynmnamM v nepuojamM. 3JHaueHue
nepuoanyeckoro 3akona /1. 1.
Menneneena.
JKCnepUMEHTAJIbHbIE METOAbI
U3y4YeHHs BelIeCTB U UX
NpeBpaLleHui:
e JlemoHcTpanuu:
e BubI TabnuI «llepuognueckas
CHACTEMA XUMHUYECKUX DJIEMEHTOB
J.1. MennaeneeBa»

AIIEKTPOHHBIE OPOUTAIIH,
DHEPrEeTUYECKUE YPOBHHU.
OOBSICHATH 3aKOHOMEPHOCTHU
VU3MEHEHUs CBOMCTB
XUMHUYECKHUX PJIEMEHTOB U UX
COEIMHEHUH 10 IEPUOJIAM U
rpynmnam [lepunonnueckoii
cuctemsl [. . Menaeneena
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XuMHY€ECKas CBsI3b. BUIbI XUMUUYECKOU
CBSI3U: KOBaJIEHTHAs!, NOHHAS,
MeTamyeckas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOM CBSI3U:
OOMEHHBIN U JOHOPHO-aKLENTOPHBIM.
DHeprus v JiavHa cBsa3u. [lonspHOCTS,
HaIpPaBJIECHHOCTh U HACHIIIIAEMOCTh
KOBaJICHTHOU CcBsA3U. KpaTHbIe CBS3H.
Bonopoanast cBsi3b. MexMONEKYIISIPHBIE
B3aMMOJCHUCTBUS.

BaneHTHOCTh U BaJICHTHBIE
BO3MO>KHOCTH aTOMOB. [ ubpuousayus
amomuvix opoumaneii. CBsi3b
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C X
r€OMETPUUECKUM CTPOEHUEM (HA
IIPUMEPE COCAUHEHUN AIIEMEHTOB
BTOPOI0 MEPUOAa).

[IpencraBineHre 0 KOMILUIEKCHBIX
coeauHeHux. CocTaB KOMIUIEKCHOTO
MOHA: KOMIIEKCOOOpa30BaTellb,
muranibl. KoopanHanmoHHoOe 4nciio.
HoMmenkitarypa KOMIUTEKCHBIX
COeMHEHUN. 3HAYEHUE KOMILIEKCHBIX
coenuHenuu. [lonstue o
KOOPAVWHALMOHHOW XWMUHU.

BeniectBa MONEKyIISIPHOTO U
HEMOJICKYJISIPHOTO CTpOCHUs. THUIIBI

PackpbiBaTh CMBICI
M3y4aeMBbIX TOHATUA
(BBLIETIATH UX XapaKTePHbIC
MIPU3HAKHW ) U IPUMEHSITh ATH
MOHSTUS MPU ONTUCAHUU
COCTaBa U CTPOCHUS BEIECTB,
JUI OOBSICHEHUS OTACIBHBIX
(baKTOB U SBICHU.
OnpenensTs BUbI
XUMHUYECKOU CBS3HU
(KOBaJICHTHOM, HOHHOM,
METAJUIMYECKOM, BOJIOPOIHOM)
B COCIMHEHHMSX, THII
KPUCTAJUIMYECKON PEeIIETKI
KOHKPETHOTO BEIIECTBA.
OOBACHATh MEXaHU3M
o0pa3oBaHUs KOBAJICHTHOM
cBs31 (OOMEHHBIN M JOHOPHO-
aKIECMITOPHBIN).

OrnpenensaTh BAJICHTHOCTD U
CTETICHb OKUCJICHUS
XUMHUYECKHUX DJIEMEHTOB B
COCJIMHECHUSX Pa3IMYHOTO
COCTaBa.

OOBACHATH 3aBUCUMOCTD
CBOICTB BEIIECTB OT BHIA
XUMHYECKOU CBSA3U U THIIA




KPUCTAITMYECKUX PEIIETOK (CTPYKTYD)
Y CBOMCTBA BEILIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnuble pactBopsl. [Ipencrasienue o
KOJUTOMAHBIX pacTBopax. CriocoOsbl
BBIPAYKCHUSI KOHIEHTPAIIUU PACTBOPOB:
MaccoBasi A0JIs BEIIECTBA B pacTBOPE,
MOJIsIpHasi KOHIIeHTpauus. Hacwienubie
Y HEHACBIIIEHHbIE PACTBOPHI,
pactBOpuMOCTbh. Kpucramioruaparst.
Knaccudukanus u HomeHkIaTypa
HEOPraHMYECKUX BEILECTB.
JKCnepUMEHTAJIbHbIE METOAbI
U3Yy4YEeHHS BelecTB U UX
npeBpalleHn:

e JlemoHCcTpanuu:

—  MOJEIN KPUCTAIIINYECKUX
PELIETOK.

e PacuérHrble 3a1a4u:;

— C HCHOJIb30BAHUEM OHATUN
«MaccoBasi 10J1s1 paCTBOPEHHOIO
BEILIECTBA», «MOJISIPHAS
KOHIICHTALUS»

KPUCTAJUIMYECKOU PEILIETKHU.
IIpoBOANUTH BEIYMCIIEHUS C
VICIIOJIb30BAHUEM ITOHATHS
«MaccoBas [10JIs BELECTBA B
pacTBoOpe»
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XUMHYECKHE PEAKLIUU
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Knaccudukanys XuMUUeCKUX peaKiinii
B HEOPTraHUYECKOU U OPraHUYECKOU
XUMHH. 3aKOH COXPAHEHUsI MaCChl
BELIECTB; 3aKOH COXPAHECHHUS U
NPEBPALLEHUS SHEPTUU TIPU
XUMHYECKUX peakuusx. TeniaoBbie

3 PEeKThl XUMUYECKUX PEaKIUH.
TepMmoxumuyeckue ypaBHEHUS.
CKopoCTh XUMUUYECKOU peakiuu, ee
3aBUCUMOCTbH OT PAa3JIHMUHbBIX (PAKTOPOB.
['oMoreHHbI€ U TE€TEPOTEHHbBIE PEAKIUH.
Karanus u xkatanuszaTopsl.

OO6patumMbie U HEOOpaTUMbIE PEAKIIUU.
Xumnueckoe paBHoBecue. Koncranra
XUMHYECKOTo paBHOBecHs. DakTophl,

BJIMAIOIMHNEC HaA ITIOJOXCHHNC XUMHYCCKOI'O

paBHOBECHS: TEMIIEpPATypa, JaBJICHHUE
Y KOHLICHTpAIIK BELIECTB,
y4yacTByromuXx B peakuuu. [I[punoun Jle
[TaTense.

DIEKTPOIUTHYECKAS JUCCOLUALINS.
CunpHbIe U cl1a0ObIe AIEKTPOIUTHI.
Crenenp quccouuauuu. Hounnoe
npoussederue 600vl. Cpesia BOJIHBIX
pacTBOPOB: KUCJIOTHAs, HEUTpaibHas,
nienouHas. BonopoaHbli nokasaresnb
(pH) pactBopa. ['maponus conei.

PackpbiBaTh CMBICI
M3y4aeMBbIX TOHATUA
(BBLOEMATH UX XapaKTepHbIE
MIPU3HAKHW ) U IPUMEHSITh ATH
MOHSTHS TIPU OITUCAHUU
COCTaBa U CTPOCHMS BEILECTB,
JUTSL OOBSICHEHUST OTAEIbHBIX
(baKTOB U SIBICHUU.
Knaccuduunponatsb
XUMHYECKHE PEaAKINU IO
pa3TUYHbIM MTPU3HAKAM (YUCTY
U COCTaBY pearupyrouux
BEIIECTB, TEMIOBOMY 3P deKTy
pEeaKIu, U3BMEHEHUIO
CTENIEHEW OKHMCIICHHS
AJIIEMEHTOB, 00PAaTUMOCTH,
y4acTHIO KaTajau3zaTopa u T.I1.);
CaMOCTOSITEIILHO BBIOUPATh
OCHOBAaHUS U KPUTEPUH JIJIS
KJ1acCU(UKAITUU XUMHYECKUX
peakuii. OOBSICHATH
3aKOHOMEPHOCTH NPOTEKAHUS
XUMHYECKUX PEAKIUU C
YYETOM UX DHEPIETUUECKUX
XapaKTEPUCTUK, XaPaAKTEP
WU3MEHEHHUS CKOPOCTH
XUMHUYECKOW PEaKINH B




Peakmuu nonHoro ooMeHa.
OKMCIIUTEIFHO-BOCCTAHOBUTEILHBIC
peakunu. CTeneHb OKUCICHUS.
OkucnIuTeNbh U BOCCTAHOBUTEb.
[Ipoueccsl okucHEHNS U
BOCCTaHOBJICHUS. BaxkHeuiue
OKHCJIUTEJIM U BOCCTAaHOBUTEIHU. MeToa
AJIEKTPOHHOTO 0anaHca. DIIEKTPOJIU3
pacTBOPOB U PACILIaBOB BEIIECTB.
JKCNepUMEHTAJIbHbIE METOAbI
U3y4YeHHs BelIeCTB U UX
NpeBpaLleHui:

e JlemoHCTpauuu:

— pas3lIoKEHHE TIepoKCcHUaa
BOJIOPO/Ia B IPUCYTCTBUHU
KaTajau3aTopa.

e JlaGopaTopHBIE OMBITHI:

— IPOBEJCHUE PEAKIIU HOHHOTO
oOMeHa;

—  OmIpeeseHUE CPeabl paCTBOPOB
BEIIECTB C MOMOIIBIO
YHHUBEPCAJTBHOTO HHAUKATOPA.

e [IpakTuueckue pabOTHI:

Ne 1. Bnusinue paznuanabix GakTOpPOB HA
CKOPOCTbh XMMHYECKOMN PEAKIINY;

Ne 2. Bnusinue paznuaabix GakTOpPOB HA
MTOJIOKECHUE XUMUYECKOTO PABHOBECHS;

3aBUCUMOCTHU OT Pa3IUYHBIX
(baKToOpoB, a TAKXKE XapaKTep
CMEILIEHUS XUMUYECKOTO
PaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX BO3JECUCTBUMI
(mpunuun Jle HlaTense).
PackpbIBaTh CyIIHOCTb:
OKUCIIUTEIBHO-
BOCCTAaHOBUTEIJILHBIX peaKIui
MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OanaHca ATUX
peaKIni; peaKuii MIOHHOTO
oOMeHa IyTeM COCTaBJICHUS
UX MOJIHBIX U COKPAIIEHHBIX
VIOHHBIX YPABHEHUM; PEAKIIUN
TUAPOIN3A, peaKIUl
KOMILIEKCOOoOpa3oBaHus (Ha
npumepe
TUAPOKCOKOMIUIEKCOB LIMHKA U
AJTIOMUHUS).

[IpoBOINTH M ONIUCHIBATH
XUMHUYECKHHN SKCIIEPUMEHT:
ONPEAEIIEHNUE CPEABI BOAHBIX
PacTBOpPOB BEILIECTB;
MIPOBE/ICHUE

peaKkIuii HOHHOTO 0OMEHa;
M3YUYEHUE BIMSHUS PA3THUUYHBIX




Ne 3. Xumunueckue peakuiuy B pacTBOpax
JJIEKTPOJIUTOB.

Pacuérnsie 3anaun:

pacu€Thl MACCHI BELIECTBA UIIN
0o0beMa razoB M0 U3BECTHOMY
KOJINUECTBY BEILIECTBA, MACCE WU
00bEMY OJTHOTO M3 YYaCTBYIOIINX
B PEAKIIUU BEILIECTB;

(] BBIYMCIIEHHE MACCOBOM JIOJIN U
MOJISIPHOM KOHIIEHTPAIIUH
BEIIIECTBA B PACTBOPE;
BBIYHCIICHUE Macchl (00beMma,
KOJIMYECTBA BEIIECTBA) MTPOIYKTa
peaKIuu, €CiIu OJTHO U3 BEUIECTB
JaHO B BHJIE pacTBOpa C
OITPEJICJIEHHON MAaCCOBOU JOJIEN
PacTBOPEHHOIO BEIIECTBA

(hakTOpOB HA CKOPOCTH
PEAKLIMHU U TIOJIOKEHUE
XHUMHYECKOTO PaBHOBECHS.
CnenoBaTh npaBuiaM
MOJIb30BAHUST XUMUYECKOM
NOCyZ0i U 1a60paTOPHBIM
000pyI0BaHKEM.
[IpencraBnarh pe3yabTaThl
XMUMHYECKOTO 3KCIIEPUMEHTA B
dbopme 3anucu ypaBHEHUN
COOTBETCTBYIOLIUX PEAKIINI U
JieaTh BHIBOJIBI HA UX OCHOBE.
[TpoBOANTEL BEIYUCIICHUS: C
UCIOJIb30BaHUEM TTOHSITHS
«MaccoBas JI0JIsl BeIleCcTBa B
pacTBOpe», a TaKXKe 10
YpaBHEHUSIM XUMHUYECKUX
peakuuii, B TOM YUCJIC
TEPMOXUMHUYECKUE PACUETHI
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[Tonoxenne HEMETAIIIOB B
[Tepuonnyeckoi cuCTEME XUMUYECKUAX
sneMmeHToB (.M. MennaeneeBa u
OCOOCHHOCTH CTPOEHUS X aTOMOB.
du3UUECKUE CBONCTBA HEMETAJIIOB.
ANOTpOnus HEMETAIJIOB (Ha pUMepe
KHCIIOpoJia, cephl, hochopa u
yTJIEpOJa).

Bonopon. [lonyuenue, pusznueckue u
XUMHUYECKHE CBOMCTBA (PEaKIuu ¢
MEeTajJlaMi 1 HEMETaJlJlaMH,
BOCCTAHOBJICHHE OKCHUJIOB U COJICH).
I'mppunasl. TONIMBHBIE AJIEMEHTHI.
["amorensl. Haxoxaenue B pupo/ie,
CIocoObI TToTyueHus GU3NIEeCKre U
XHMHUYECKHUE CBOMCTRA.
["amorenoBogopoasl. Baxueimue
KHUCJIOPOJICOJEPKAIIUE COCAUHCHUS
rajoreHoB. JlaGopaTtopHsie U
MIPOMBIIIJIEHHBIE CITOCOOBI MOTyUYCHUS
rajgoreHoB. [I[puMeHeHue rajJoreHoB u
UX COCIMHCHU.

Kucnopon, o30H. JlaboparopHsie u
IIPOMBIIIJICHHBIE CITOCOOBI IMTOTyUYCHUS
kuciaopoaa. Du3ndyeckrne 1 XuMUYECKHE
CBOMCTBA KHCJIOPOJIA U 030HA; KX
npuMeHeHne. OKCUIbI U TTIEPOKCHUJIBI.

PackpbiBaTh CMBICI
M3y4aeMBbIX TOHATUA
(BBLIETIATH UX XapaKTePHbIC
MIPU3HAKHW ) U IPUMEHSITh ATH
MIOHATHS TIPY ONUCAHUU
COCTaBa M CTPOECHUS BELIECTB,
JUIS1 OOBSICHEHHUS OTAEJIBHBIX
(baKTOB U SIBICHUU.
OO0BICHATE 00IIIHE
3aKOHOMEPHOCTH B U3BMEHECHUU
CBOMCTB HEMETAJIJIOB M X
COCJIMHEHUH C YUYETOM
CTPOCHHUS UX aTOMOB U
nonoxenus B [lepuognueckoit
CHUCTEME XMMHUECKHX
aneMmeHToB J[. 1. MeHpeneena.
XapaKTepu3oBaTh
(oruchIBaTh) oOIIHE
XUMHYECKHE CBOMCTBA
HEMETAJJIOB, MX Ba)KHEHIIINX
COCJIMHEHUH, MOATBEPKAast
3TO ONKMCAHUE MPUMEPAMHU
YpPaBHEHUH COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUH.
CocTaBnTh ypaBHEHUS
OKHCJIUTEIILHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI




Cepa. HaxoxnaeHue B mpupoze,
CHOCOO0BI MOoMy4YeHus1, ((U3NIECKUe 1
XUMHYECKHE cBoMicTBa. CepoBOIOPO,
cynbduasl. Oxcunbl cepri(IV) u (VI).
CepHucTas u cepHasi KUCIOTHI U UX
cosit. OCOOEHHOCTH CBOMCTB CEpHOM
KUCJIOTHI. [IprmMenenue cepol u eé
COECIMHEHUMN.

A3zot. HaxoxneHnue B mpupoe,
CrocoObl MoTyueHus:, GU3NIEeCKue u
XUMHUYECKHE CBOMCTBA. AMMUAK,
HUTPpUIbI. OKCHUIBI a30Ta. A30TUCTAs U
A30THAsI KUCIIOThI U UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM
kucnothl. [IpuMeHeHune a3ora u ero
COEIMHEHUN. A30THBIE YI00pEHUSI.
docdop. Haxoxaenue B mpupoe,
CIIOCOOBI TTOTyYeHHUs, GU3NIECKUEC U
XuMH4eckue cBorcTBa. Dochuasl u
dochun. Oxcunbl hocdopa,
oprodochopHas KUCIOTa U €€ COJIH.
Memadghocghopnas u nupogpocgoprnasn
Kuciomol, pochopucmas u
gocgoprnosamucmas Kuciomol.
[Tpumenenue docdopa u ero
coeauHeHuid. ®ochopHbie y10OpeHusl.
Yraepon. Haxoxnenue B ipupojie,

U peakifii MOHHOTo oOMeHa 1
PacKpbIBaTh UX CYITHOCTH C
MOMOIIBIO 3JIEKTPOHHOTO
OajlaHca ¥ MOHHBIX
YPaBHECHUM.

XapakTepu30BaTh BIUSHUC
HEMETAJIJIOB U UX COCTUHECHUMN
Ha YKUBBIC OPTaHU3MBI;
OMHCHIBATh IPUMEHECHUE B
Pa3IUYHBIX 001aCTIX
MIPAKTUYECKOM JIeATETLHOCTH
YyeJIoBeKa.

[TonrBepxkaaTth
CYIIIECTBOBAaHUE T€HETUUYECKOM
CBSI3U MEXKIY
HEOPraHUYECKUMU
BEIIIECTBAMH C ITOMOIILIO
YpaBHEHUN COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUM.
[IpoBoauTH peakuuu,
MOJTBEPIK/IAI0IINE
Ka4eCTBECHHBIM COCTaB
BEIIIECTB; PaCMO3HABATh
OMBITHBIM MTYTEM aHUOHBI,
MPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

HaOimronates 1 onuceIBaTh




CHOCOOBI MOoMy4YeHus, (PU3NIECKUE U
XUMHYECKUE CBOMCTBA. OKCHIIBI
yraepona(ll) u (IV), yronbHas kucnoTa
u ee conu. [Ipumenenue yriepona u ero
COCMHECHUM.

Kpemuuii. HaxoxaeHnue B mpupoze,
CIOCOOBI MOTy4YeHUs!, (HPU3UICCKUE U
XHUMHYECKue cBoicTBa. OKCHT
kpemuusA(IV), kpemHueBast KucioTa,
cuIHMKaThl. [I[puMeHeHne KPEMHHUS B €T0
coenuHeHni. CTeK0, ero nojxy4eHue,
BUJIbI CTEKOJI.

IKCIepUMeHTAJIbHbIE METOIbI
U3y4eHHs BelleCcTB U UX
npeBpalleHn:

e JlemoHCcTpanuu:

— o0pa3Isl HEeMETAIIOB;

— ropenue cepsl, pocdopa, xenesa,
MarHusi B KUCIOPOJIE.

e JlaGopaTopHBIE OMBITHI:

— Ka4eCTBEHHBIC PEaKIIUH Ha
HEOpPraHUYECKUE MOHBI U KATUOH
BOJIOPOJIA;

— TOJy4YeHUE U COOMpaHUE Ta30B.

o [Ipaktuueckue paGoOTHI:

Ne 4. Pemienue skcriepruMeHTaIbHBIX
3ama4 o TeMe «l aJoreHsy;

JEMOHCTPALMOHHBIN
AKCIIEPUMEHT;
CaMOCTOSITETTHHO
TUTAaHUPOBATh, IPOBOAUTH U
OIMCHIBATh XUMHYECKHUNA
HKCIIEPUMEHT (J1abopaTopHbIE
OTIBITHI ¥ PAKTUYECKUE
paboThl); MPEACTABIATH
pe3yabTaThl XUMUYECKOTO
IKCTIEPUMEHTA

B (hopMe 3anucu ypaBHEHHH
COOTBETCTBYIOIIUX PEAKITUH U
JIeNIaTh BBIBOJIBI HA UX OCHOBE.
CrnenoBaTh npaBuiIam
NOJIb30BaHUSI XUMUYECKOM
nocy10il 1 1a60paTOPHBIM
000pyI0BaHHEM.

[TpoBOANTH BBIUKCIEHUS 110
YPaBHEHUSAM XUMHUYECKUX
peaKiuu.

CaMOCTOSITENIBHO
IUTAaHUPOBATh U OCYIIECTBIATH
CBOIO NT03HABATEIBHYIO
NeSITeNIbHOCTD; IPUHUMATD
aKTUBHOE y4acTHe B
IPYNIOBON yueOHOM
JeSITEIbHOCTH




Ne 5. Pemienue skcnepuMeHTaIbHbBIX
3agay o teMe «Cepa u ee
COCITMHEHHUSI.

Ne 6. Pemienue skcnepruMeHTaIbHbBIX
3aza4 no TeMe «A30T u pocdop u ux
COEIMHEHHUSI.

PacuétHrnle 3agaun:

BBIYHCJICHHUE MAcCChl BEIIECTBA
i o0beMa ra3oB M0 U3BECTHOMY
KOJINUECTBY BEILIECTBA, MACCE WU
00bEMY OJTHOTO M3 YYaCTBYIOIIHNX
B PEAKIIUU BEILIECTB;

BBIYHCIICHHE Macchl (00beMma,
KOJINUECTBA BEIIECTBA)
MPOAYKTOB PEAKIINH, €CIIA OJTHO
13 BEILIECTB UMEET MPUMECH;

BBIYHCIICHHE Macchl (00beMma,
KOJINUECTBA BEIIECTBA) MPOAYKTa
pPEaKINM, €CIIU OJHO U3 BEIIECTB
JIaHO B BUJIE pacTBOpa C
OIPEICIIEHHOW MAacCCOBOM JOJIEH
PAaCTBOPEHHOI'O BEIIECTBA;

BBIYKCJIEHHE BBIXOJIa TPOAYKTA
pEaKIuu OT TEOPETUUECCKHU
BO3MOKHOT'O
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[TonoxeHnue meTaninos B
[leprognyeckoi cucreMe XUMUYECKUX
aneMeHTOB. OCOOEHHOCTU CTPOCHHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB.

Pacnpoctpanenne XuMu4eckux
3JIEMEHTOB-METAJJIOB B 36MHOU KOpE.
O6mue pusnueckue cBOMCTBA
MeTaioB. [IpumeHenne MeTauios B
ObITY, Ipupojie U TexHuke. CruiaBbl
METaJIJIOB.

DIEKTPOXUMHUUYECKUI DS HANIPSKEHUM
MeTaioB. O61me cnocoObl MOTydYeHUS
METaJUUIOB: THAPOMETAIUTYPTrus,
NUPOMETAJLTYPTHS,
anexktpomeramnyprus. [lonstue o
KOppo3uu MeTauioB. CriocoObI 3aIUThI
OT KOPPO3HUH.

OO6murast xapakTepucTiKa MeTamioB [A-
rpynisl [lepuonudyeckon cuctemol
XUMHUYECKHUX 3JIEMEHTOB. HaTpuii u
Kaluii: moiy4eHue, Puandeckue u
XUMHUYECKUE CBOWCTBA, NPUMEHEHUE
IIPOCTBIX BELIECTB U UX COCAUHECHUM.
O6mras xapakrepuctika metamion [1A-
rpynnsl [lepuoanyeckon CUCTEMBI
XUMHYECKHUX JIEMEHTOB. Maruuii u

PackpbiBaTh CMBICI
M3y4aeMBbIX TOHATUA
(BBLIETIATH UX XapaKTePHbIC
MIPU3HAKHW ) U IPUMEHSITh ATH
MIOHATHS TIPY ONUCAHUU
COCTaBa M CTPOCHUSA
HEOPraHWYECKUX BEIIECTB, JIs
O0O0BSICHEHHS OTACIBHBIX
¢dakToB

u sBieHuii. OOBSICHATEL 00IIIHE
3aKOHOMEPHOCTH B U3BMEHECHUU
CBOMCTB DJIECMEHTOB —
METAaIJIOB U UX COCITMHECHHUM C
YYETOM CTPOEHUS UX aTOMOB U
nonoxenus B [lepuognueckoit
CHUCTEME XUMHUYECKUX
sanemenToB 1. 1. Menaeneena.
XapaKTepu3oBaTh
(oruchIBaTh) oOIIHE
XUMHYECKHE CBOMCTBA
METaJJI0B, X BaXKHEHIIINX
COCJIMHEHUH, MOATBEPKAast
3TO ONKMCAHUE MPUMEPAMHU
YpPaBHEHUH COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIUi;
MIPUMEHEHHUE METAJJIOB B
pa3IUYHBIX 001aCTIX




KaJIbLIUI: TIoJTydeHue, puznueckue u
XUMUYECKUE CBOMNCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COSTUHECHUM.
XKectkocTh BOABI U CIIOCOOHI €€
YCTpaHEHUSI.

AJIOMUHUIN: TOTydeHue, (PU3NIECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHCHHE
MIPOCTOTO BEIIECTBA U €70 COCTMHEHUM.
AM@oTepHBbIC CBOMCTBA OKCHIA U
THAPOKCHIA ATFOMUHMS,
TUIPOKCOKOMIUICKCHI aTFOMUHUSL.
OO6mas xapakTepucTUKa METalJIOB
no0ouHbIX noarpynn (b-rpymnm)
[Tepuoanyeckoit cucTeMbl XUMHUUECKUX
3JIEMEHTOB.

duznyuecKkue 1 XUMUYECKUE CBOMCTBA
XpoMa U ero coeAuHeHu. OKCUIbl U
ruapokcuasl xpoma(Il), (1) u (VI).
XpoMaTel U AUXPOMATHI, UX
OKHUCIIUTENbHBIE CBOMCTBA. [lomyduenue
U IPUMEHEHHE XpOoMma.

@u3n4YeCKUEe U XUMUYECKUE CBOMCTBA
MapraHia u ero coeiuHeHuii. OCHOBHbIE
coeaunenusa mapranua (II), (IV), (VD) u
(VII). [lepmanranat kanausi, €ro
OKHCIIUTEIbHBIE CBOMCTBA.
@uU3N4YECKUE U XUMUYECKUE CBOMCTBA

MPAKTUYECKOMN AEATEIIbHOCTU
YEJI0BEKa, a TAKKE
MCIIOJIb30BAHUE WX IS
CO3/IaHUsI COBPEMEHHBIX
MaTEPUAIIOB U TEXHOJIOTHH.
OnuchIBaTh CIOCOOBI 3aIIUTHI
METAJIOB OT KOPPO3UHU.
PackpbIBaTh CyIIHOCTD
OKUCIIUTEIBHO-
BOCCTAaHOBUTEJILHBIX peaKIuii
MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OanaHca ATUX
pPEaAKIIMUH.

[IpoBOANTH peakuuy,
MOATBEPKAAIOLINE
XapaKTEepHbIE CBOMCTBA
M3Y4aeMbIX BEUIECTB,
pacro3HaBaTh OMBITHBIM
MyTEM MOHBI METAJIOB,
MPUCYTCTBYIOIIUE B BOJAHBIX
pacTBopax.

[IpoBOANTH M ONKUCHIBATH
XUMUYECKUHN SKCIIEPUMEHT
(JTabopaTOpHBIE OTBITHI U
MpakTHYecKre paboThI);
MPEACTAaBISATh PE3YyIbTAThI
XUMHYECKOTO DKCIIEPUMEHTA B




)Kese3a U ero coeauHeHui. OKCHIbI,
ruapokcuasl u conu xenesa(ll) u (III).
[Tony4yeHue U IpUMEHEHNUE JKEJIE3a U €T0
CILJIaBOB.

Menp: nonydenue, puzndyeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA U €70 COCTMHEHUH.
[uuk: nonydenue, Gu3ndecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA U €T0 COCTMHEHUH.
AM@oTepHBIC CBOMCTBA OKCHJIA U
THAPOKCHIA ITUHKA,
TUIPOKCOKOMIUICKCHI IIUHKA.
JKCcnepUMEeHTAJIbHbIE METOAbI
U3y4YeHHs BelIeCTB U UX
npeBpalleHn:

e JlemoHcTpanuu:

—  Koiekuus «MeTamisl 1
CILJIaBBI»;

—  B3aUMOJICHCTBHE IIETOYHBIX U
HIEJI0YHO3EMEIbHBIX METAJIJIOB C
BOJOU (BO3MOXKHO
UCII0JIb30BaHUE
BHUJICOMATEPHAJIOB).

e JlabGopaTOpHBIE OIBITHI:

—  B3aUMOJICICTBHUE IIETOYHBIX U
HIEJI0YHO3EMEJIbHBIX METAJIJIOB C

dbopme 3anucu ypaBHEHUN
COOTBETCTBYIOIIUX PEAKIUN U
JienaTh BBIBOJbI HA UX OCHOBE.
CnenoBath npaBuiIam
MOJIb30BaHUSI XMMHUYECKOU
NOCyZ0i U 1a60paTOPHBIM
000pyI0BaHKEM.

[TpoBOIUTE BBIYHMCIEHUS T10
YpaBHEHUSIM XUMHUYECKUX
PEaAKIINH.

CamocTOATENbHO
IUTAHUPOBATH U OCYIIECTBISATH
CBOIO TIO3HABATEIBHYIO
JEATENIbHOCTD; MPUHUMATh
aKTHUBHOE y4acTHE B
IPYIIOBON Y4eOHOM
JEATEIIbHOCTH




BOJIOM (BO3MOXKHO
UCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB);

—  B3aUMOJICHCTBUE TUAPOKCUIOB
QJFIOMUHMS ¥ IIMHKA C paCTBOPaMU
KHCJIOT U LICJIOUEH;

— KayeCTBECHHBIC PEaKI[Uu Ha
KaTHOHBI METaJIIOB.

e [lpakTuueckue pabOTHI:

Ne 7. Peuienue skcriepruMeHTaIbHbIX
3a1a4 1o tTeMe «MeTasuibl II1aBHbIX
MOATPYTIIY;

No 8. PemieHue skcriepuMeHTaIbHBIX
3aa4 o TeMe «MeTaibl MOOOYHBIX
HOATPYIID.

e PacuéTHble 3a1a4u:

— BBIYUCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKIuu, €CiIu OJTHO U3 BEUIECTB
JaHO B BHJIE pacTBOpa C
OIPEICIIEHHOW MAacCCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, WIIU
UMEET MPUMECH;

— BBIYMCIICHHE MacChl (00BeEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkIuu, €CiIu OJIHO U3 BEUIECTB
JTAHO B BHJIE pacTBOpa C




OIIPEAEICHHON MacCOBOU 0JIEH
PacTBOPEHHOTI'O BEIECTBA;

—  BBIYHCIICHHE BBIXOJA ITPOJYKTA
pPEAKIMHU OT TEOPETUUYECKHU
BO3MOKHOTO

Hroro no pazneny
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Pa3nen

3. X¥MuA 4 KU3Hb

3.1

MeTOJIBI IIO3HAaHHUs B
XUMUHU. XUMHUS U )KU3HDb

Ponb xumMuu B oOecnieueHUH
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA.
[ToHsiTHE O HAYYHBIX METOJIAX MTO3HAHUS
¥ METOJ0JIOTUH HAYYHOTO
UCCJIeIOBAHUA.

Hayunble npUHIIUIIBI OpraHU3aiH
XUMHYECKOTO MPOU3BO/ICTBA.
[TpoMpbltiuIeHHBIE CTTOCOOBI MOTYYEHUS
BOXHEHIINX BEIIECTB (HA IPUMEPE
IIPOM3BOJICTBA aMMHaKa, CEPHOM
KHUCIIOTHI, MeTaHoJa). [IpomblineHHbIe
CIOCOOBI MOTYYEHHUS] METAIIIOB U
CIUTaBOB. XMMHUYECKOE 3arpsS3HEHUE
OKPY’KAIOIIEN CPEBI U €TO
nocnenctBus. [lpobiema nepepabomru
0mx0008 u nobouHbvIX NPOOYKmMos. Pomb
XHUMHH B 00€CTICUCHUN IHEPTETUICCKOM
oe3omacHocTu. [ lpunyunsvt «3enenou
XUMUUY.

PackpriBaTh posib XUMHUH B
PEIICHNUN dHEPTETUICCKHX,
CBIPbEBBIX U IKOJIOTMYECKHUX
npo0JieM YeJI0BeYeCTBa,
OITMCHIBATh OCHOBHBIC
HaIpaBJICHUS Pa3BUTHUA
XUMUYECKON HAYKU U
TexXHoJoruu. [I[pumMeHaTh
npaBujia 6€301MacHOTO
oOpalieHus ¢ BEIeCTBaMH,
HCIIOJIb3YEMBIMU B
MMOBCEHEBHOM JKU3HU; a
TaKKe IpaBuja 0€30MacHOrO
TOBEJICHHUS B 1IENAX
cOepeKeHus 310POBbs U
OKpYKaroLIEH MPUPOJHOU
Cpeibl; TIOHUMAaTh OMAaCHOCTh
BO3JCHCTBUS HA KUBBIC
OpPTaHU3MbI ONPEICICHHBIX




XUMUS U 310pOBbE YEIIOBEKA.
JlekapcTBenHble cpencrsa. [IpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB. Poiab XuMuM B pa3BUTUU
MEIUIMHBI.

Xumus nuiyd. OCHOBHbIE KOMITIOHEHTHI
rmuy. [Tumessie nodasku. Poip xumun
B 00€CIeUeHNH MUIEeBOM 0€30MaCHOCTH.
Kocmernueckue u napdromepHbie
cpenctia. beiroBas xumus. [IpaBuiia
0€30MacHOTr0 MCTIOJIb30BAHUS
npenapaToB OBITOBOW XUMUHU B
MOBCEHEBHOM KU3HHU.

XUMHS B CTPOUTENBCTBE. BaxkHenme
CTPOUTEIIbHBIE MaTEPHUAIIbI (LIEMEHT,
6eton). [Ipon3BOACTBO CTPOUTEIBHBIX
MaTepHuaos.

XUMHS B CEIIBCKOM XO3SIMCTBE.
Opranuveckue 1 MUHEPAJIbHBIE
yIoOpeHus.

Heoprannueckue marepuasl
(KOHCTPYKIMOHHBIE MaTepHUabl,
KpacKH, CTEKJI0, KepaMuka). MaTtepuanisl
JUIs 3JIEKTpOHUKH. HaHoTexHomorum

BELIECTB, CMBICII [TOKa3aTes
[TK, moscHATh Ha MpUMepax
CriocoObl YMEHBIIICHUS U
NpeIOTBPAICHUS UX
BPEIHOT'O BO3/ICHCTBUS.
AHanu3upoBaTh U
KPUTUYECKU OIICHUBAThH
uH(pOpMAIIHIO, CBA3aHHYIO C
XUMHYECKUMU MIPOLIECCAMU U
UX BIIUSHUEM HA COCTOSIHUE
OKpYaloIeh Cpeibl.
Hcnonb30BaTh NOTyYEHHbBIE
3HAHMS U TPEJICTABICHUS O
cdepax nesTenbHOCTH,
CBA3aHHBIX C HAYKON U
COBPEMEHHBIMU
TE€XHOJIOTUSIMH, KAK OCHOBY
JUTSI OPUEHTAINH B BHIOOpE
cBOCH Oymyreit
npodeCcCHOHAILHON
NEeSATEIbHOCTH.
Hcnonb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS TS
OOBACHEHUS U
MPOTHO3UPOBAHUS SBJICHUH,
UMEIOIINX
€CTECTBEHHOHAYYHYIO




MPUPOJY, TPOTHO3UPOBATH,
aHAJIM3UPOBATH U OILICHUBATH C
MO3UIAN SKOJIOTUYECKOU
0€30MacHOCTH MOCIEACTBUS
OBITOBOM U
MIPOU3BOJICTBEHHOMN
JIeSITEILHOCTH Y€JIOBEKA,
CBSI3aHHOM € nepepadoTKOM
BEIIIECTB; UCIIOIb30BATh
MOJTYYEHHBIE 3HAHUS TS
MPUHSATUS TPAMOTHBIX
penieHuii mpobyieM B
CUTYaIUsX, CBA3aHHBIX C
XUMHEU.

[IpuHUMaTh ydyacTue B
o0CcyXaeHUHU podIIeM
XUMHUYECKOHU U
AKOJIOTHYECKOHU
HaIpaBJICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO
MO3UITUIO 110 TIPOOJIeME U
npeJjiaraTb BO3MOXKHbBIC TTyTH
€€ pelICHUs

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
110 [TIPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosunuecTBO 4acos
Ne Tema ypoka K I DJIeKTPOHHBbIE HU(PPOBHIE
n/n Beero OHTPOJIbHBIE PaKkTHiecKue o0pazoBaTebHbIE PeCypehl
padoThI padoTsbI
[Ipeamer u 3HaueHue
OpraHUYEeCKON XHUMUH, Eu6 110K
1 MIPENICTABIIEHHE O 1 MOJIMOTCKA
pea https://m.edsoo.ru/7f41837c¢
MHOT000pa3uu OPraHnYeCcKuX
COeIUHEHUN
DNEeKTPOHHOE CTPOEHUE aToMa
yriiepoa (OCHOBHOE H Bu6morexa LIOK
2 B030 8HHOE COCTOSTHUA). 1
YK ) https://m.edsoo.ru/7f41837c¢
BajienTHEIE BO3MOXKHOCTHU
aToma yriepojaa
XuMuueckas CBI3b B
OPraHUYECKUX COCITMHCHHUSIX. Eu6 LIOK
3 MexaHu3Mbl 00pa3oBaHUs 1 HoJImoTeka
. P https://m.edsoo.ru/7f41837¢c
KOBAJIEHTHOM CBSI3H, CIIOCOOBI
pasphiBa cBs3el
Teopus crpoeHus
4 OpPraHUYECKUX COCTUHEHHH A. 1 bubmiorexa LIOK

M. bytieposa

https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Buaer nzomepun:

CTPYKTYpHas,

5 IIPOCTPaHCTBEHHAS. Bbubmuotexa [JOK
DnexTpoHHbIC 3P (HEKTH B https://m.edso0.ru/7f41837c
MOJIEKYJIaX OPTraHUYECKUX
COEIMHEHU I
[IpencraBnenue o

acc a
6 gcmfﬁfplfqgggﬁ bubmmorexa LIOK
https://m.edso0.ru/7f41837c
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peaxiuii B bubnuoreka [JOK
OPraHN4eCcKO XUMHH https://m.edso00.ru/7f41837c

8 Cucremaruzanus u bu6moreka [IOK
000011eHIe 3HaHU 110 TeMe https://m.edso00.ru/7f41837c
AJKaHBI: TOMOJIOTHYECKHUI
psn, obmas hopmyna,

9 HOMEHKJIaTypa U U30Mepus, bubnuoreka [IOK
3JIEKTPOHHOE U https://m.edso0.ru/7f41837c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 DOU3NYECKUE U XUMUYECKHE bubnuorexa [JOK
CBOICTBa aJIKaHOB https://m.edso00.ru/7f41837c
HaxoxzaeHnue ankaHoB B

11 | Tpupore. CrocoOsl bubnuorexa LIOK

MOJIYYCHHA U IPUMCHCHUC
aJIKaHOB

https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

12

[uknoankaHel: o0mas
(dhopmMya, HOMEHKIIATypa
HU30MepHsi, 0COOCHHOCTH
CTPOCHHA U XUMHUUYCCKUX
CBOICTB, CIIOCOOBI MOJIy4EHUS
U IPUMECHEHUE

bubmunoreka LIOK
https://m.edsoo.ru/7f41837c¢

13

Pemenue pacu€rHbIx 3a1a4 Ha
OIIPENIETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPraHUYECKOTO
BEIIEeCTBA 110 MACCOBBIM
JIOJIIM aTOMOB BJIEMEHTOB,
BXOJAIIUX B €TI0 COCTaB.
CucreMaTH3anys u
0000I11IcHNE 3HAaHHH 10 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

14

AJIKEHBI: TOMOJIOTHYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa, AJIEKTPOHHOE
Y MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIL.
CrpykTypHas U 1uc-TpaHc-
HM30MEpHsI AIKEHOB

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

15

dusnueckre U XUMHUUECKHE
CBOMCTBa ankeHOB. [IpaBuiio
MapkoBHHKOBA

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

16

Crnioco6bI nostyueHust u
PUMEHEHHE AJTIKCHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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17

[Ipaktuyeckas padora Ne 1 mo
teme "llosydyeHue stuneHa u
W3y4YEHUE ero CBOUCTB"

18

Pemrenne pacy€THbIX 3a1a4 HA
OIIPEIETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHUIECKOTO
BEIllECTBA

19

AnKaJaueHbl: CONPsHKEHHBIE,
M30JIMPOBAHHEIE,
KyMYJIHPOBaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

bu6moreka [IOK
https://m.edsoo.ru/7f41837c¢

20

XUMHYECKHE CBOMCTBA
COMPSHKEHHBIX INEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

21

CriocoObl oTy4eHHS U
MPUMEHEHHE AJIKAICHOB

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

22

ANIKMHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,
HOMEHKJIATypa, SIEKTPOHHOE
Y MPOCTPAHCTBEHHOE
CTpOEHUE MOJIEKY,
(hu3UYecKue CBOMCTBA

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

23

XMUMHYECKHE CBOUCTBA
AJIKMHOB

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

24

KauecTBeHHBIE peakIuy Ha
TPOMHYIO CBSI3b

25

Crnioco6bI mosryueHust u
NPUMEHEHHUE ATKHHOB



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

26

Pemenue 3agau: pacuérsl 1o
YPABHEHUIO XUMHYECKOMU
peakiuun

27

Cucremaruszanus u
00001I1IeHE 3HAHUN 10 TEME

28

ApEeHBbI: TOMOJIOTUYECKUH PSI,
obmias ¢popmyia,
HOMEHKJIATypa. DJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ OeH30J1a U
TOJyoJ1a, UX (PU3UIECKUE
CBOICTBa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

29

XUMHYECKHE CBOUCTBA
apPEHOB: PEAKIIUU 3aMEIICHUS

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

30

XuMH4decKrue CBOiCcTBa
apeHOB: PEAKIUU
MIPUCOEANHEHUS, OKUCIICHHE
TOMOJIOrOB O€eH30J1a

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

31

OCO0EHHOCTH XUMHYECKUX
CBOMCTB CTHUpPOJIa

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

32

Pemienne pacu€THbIX 3a1a4 Ha
OIIpeIeJICHUE MOJIEKYIISIPHOU
(hopMyITbl OPraHUYECKOTO
BEIllEeCTBA

33

Crnioco0bl nostyueHust u
PUMEHEHHE apeHOB

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

34

I'eHeTHUeCKas CBSI3b MEXITY
pa3IMYHBIMU KJIACCAMHU
YTIIEBOJIOPOIOB

bubmunorexa LIOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Pacuétel o ypaBHEHUAM
XUMUYECKUX PEAKLUH.

35
CucremaTtuzanus u
00o01IeHne 3HaHUH 10 TeMe
36 [Ipuponnsii ras. IlomytHeie bubnuoreka [JOK
He(TAHBIE ra3bl https://m.edso0.ru/7f41837c
37 KameHnHbIi1 yroJyib ¥ IpoIyKThI bubnuoreka [JOK
ero nepepadboTKu https://m.edsoo.ru/7f41837¢c
Hedtp 1 ciocobs! eé
38 nepepabotku. [Ipumenenue bubnuoreka [JOK
MIPOJIYKTOB MepepaboOTKH https://m.edso00.ru/7f41837c
HetH
I'enernueckas CBS3b MEXKIY
39 | pa3nMYHBIMH KJIACCAMH
YTJIE€BO0POJIOB
l"anorenonpoun3BoaHbIC
40 | YTIEBOOPOJIOB: JIEKTPOHHOE bubnuoreka [IOK
CTPOEHUE; pEAKIIUU https://m.edso0.ru/7f41837c
3aMelleHus rajJoreHa
JeicTBue menoueii Ha
raJIOr €HIIPOU3BOTHBIE.
41 B3aHMOH£ﬁCTBH§ bubmiorexa LIOK
https://m.edsoo0.ru/7f41837c
JUTajJoreHAIKaHOB ¢ MarHUEM
Y ITUHKOM
CucremaTtu3zanus u
42 00001IeHrEe 3HAHUN 110 bubmiorexa LIOK

pazneny "VYrieBoaopoasr"

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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43

KonTtponsHas pabota o Teme

"VrieBoaoposr"
[IpenenpHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHHA
si71, 001ass popmyia,
44 IC)THOGHI/I:; M(il.])IeII)( J}II HU30MEPUs bubnmorexa LIOK
P YL pu, https://m.edso0.ru/7f41837¢
HOMCHKJIATYpa,
Kjaccupukanus, GuznyecKkue
CBOMCTBA
XuMHYECKHEe CBOMCTBA
45 IpenenbHBIX OIHOATOMHBIX bubumorexa LIOK
P https://m.edso00.ru/7f41837c
CIIUPTOB
CnocoOFbl TToTyYeHUs 1
46 | mpuMeHeHHe oy;HoaTOMHLIx bubmorexa LJOK
P https://m.edso00.ru/7f41837c
CIIUPTOB
[TpocTsie aupsr:

47 | HOMEHKIATYypa 1 u30Mepus, bubnuoreka [JOK
0COOEHHOCTH (PU3HYECKHUX U https://m.edso00.ru/7f41837c
XUMHUYECKHUX CBOHCTB
MHOroaTroMHbIE CITUPTHI:

4g | TWICHTJIKOINb U TIHLCPHH, bubnuorexa [JOK
X QU3HYECKHE ¥ XUMHUUYECKHE https://m.edso00.ru/7f41837c
CBOMCTBA
Crnioco6bl nostyueHust u

49 | mpuMEeHEeHHEe MHOTOATOMHBIX bubmrorexa IIOK

p https://m.edso00.ru/7f41837c
CIIUPTOB
DeHOJT: CTPOCHUE MOJICKYITBI,
P N Y bu6moreka [IOK
50 | ¢pusmueckue cBOMCTBA.

ToxcuunocTs (heHOIA

https://m.edsoo.ru/7f41837¢c
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51

XMMHUYECKUE CBOUCTBA
(denosa

bubmunorexa LIOK
https://m.edsoo.ru/7f41837c¢

52

Crioco0bI mosryueHust 1
npuMeHeHne GpeHoa

bubmunoreka LIOK
https://m.edsoo.ru/7f41837¢

53

[Ipaktuyeckas padora Ne 2.
Pemenne
AKCHEPUMEHTAIbHBIX 337134 10
teMe "Crupthl U penons"

54

Cucremarusanus u
0000111eHNE 3HAHUH 10 TEME

55

AJTbIeTUIBI ¥ KETOHBI:
AIIEKTPOHHOE CTPOCHUE
KapOOHUIILHOW TPYIIIbI;
TOMOJIOTHYECKHUE PSBI, 001Iast
dhopmyna, n3omMepus u
HOMEHKJIaTypa

bu6moreka [IOK
https://m.edsoo.ru/7f41837c¢

56

ANbJIeruibl U KETOHBI:
(buznueckue CBOMCTBA,
peaKuu IpucoeINHEHUs

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

57

PeaKHI/II/I OKHCJICHUA U
Ka4CCTBCHHBIC PCAKIINHN
AJIBJACTU 0B 1 KCTOHOB

58

CrniocoObl nosryyeHus
QJIbJIETUI0B Y KETOHOB

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

59

OIHOOCHOBHBIE TIPE/ICIBEHBIC
KapOOHOBBIE KHUCIIOTHI,
0COOEHHOCTH CTPOEHMSI UX
MOJIEKYIT

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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N3omepust 1 HOMEHKIIATypa

bubmunoreka LIOK

60 | rapbomoBLIx kuCHOT, HX https://m.eds00.ru/741837¢
¢bu3nveckue CBOKWCTBA
XUMHUYECKHE CBOMCTBA

61 | mpemeabHBIX OJTHOOCHOBHBIX bubmorexa LIOK

https://m.edso00.ru/7f41837c
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB

62 MYpPaBbUHOMN KHCJIOTHI. bubnuoreka [JOK
Mmuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/7f41837c
KHCIIOT
Oco0eHHOCTH CBOMCTB:

HENPEeJIeTbHBIX U
apoOMaTHYECKUX KapOOHOBBIX

63 EIKa OOHOBBIX ’ ’ bubmmorexa LIOK
JmKap ’ https://m.edso00.ru/7f41837c
TUAPOKCUKAPOOHOBBIX KUCIIOT.

[IpeacraBuTeny BhICIIUX
KapOOHOBBIX KHCIIOT

64 [TonsiTue 0 MPOU3BOIHBIX bu6moreka [IOK
KapOOHOBBIX KHCIIOT https://m.edso00.ru/7f41837c
CriocoOsl mostyueHust u

65 | npuMeHeHne KapOOHOBBIX Eubmorexa IIOK

https://m.edso00.ru/7f41837c
KHCJIOT
CrnosxHbie 3(upbl:

66 TOMOJIOTHUECKUH psif1, oOriast bu6moreka [IOK
dbopmyna, u3omepus u https://m.edsoo.ru/7f41837c
HOMEHKJIaTypa

67 dOu3nyecKue U XUMUYCCKHE bubmunorexa LIOK

cBoiicTBa 3¢pupoB

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

68

Pemrenne pacuy€THbIX 3a1a4:
10 YPaBHEHHUIO XUMHUYECKON
peakuuu, Ha OIIpeieIICHUe
MOJIEKYJISIPHOM (POPMYJIBI
OpPraHUYECKOI0 BEIECTBA

69

[Ipaktuyeckas padora Ne 3.
Pemenne
HKCTIEPUMEHTATBHBIX 337134 110
Teme "KapOOHOBBIE KHCIIOTHI.
Cnosxnsbie 3¢upst”

70

Kupsr: ctpoenue,
bu3nvecKkre 1 XUMHYECKUE
CBOMCTBA (THAPOIIH3)

bu6moreka [IOK
https://m.edsoo.ru/7f41837c¢

71

Oco0eHHOCTH CBOWCTB JKUPOB,
COJIepKAIUX OCTATKH
HETpeACTbHBIX KUPHBIX
KHCIOT. JKUpBI B Iprpoie

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

72

Mpbl1a KaK COJI BBICIIUX
KapOOHOBBIX KUCIIOT, UX
Motoriee neiicteue. [TonsTue
O CHHTETUYECKHUX MOIOIINUX
cpenctBax (CMC)

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c¢

73

I'enernueckas CBS3b
yIJIEBOJOPOIOB U
KHCJIOPOCOACPIKAIINX
OpPraHUYeCKUX BEIICCTB

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pacuétel o ypaBHEHUAM

74 .
XUMHYECKUX PEaKIInn

75 CucreMaruzanus u bubnuoreka [{OK
00001IeHIE 3HAHWI 110 TeMe https://m.edsoo.ru/7f41837c
OOmast xapakTepuCTUKa

76 | YTVICBONOB M KJIacCU(pUKAIUA bubnuoreka [JOK
YIJIEBOJIOB (MOHO-, M- U https://m.edsoo.ru/7f41837¢c
MOJIMCAXapH/Ibl)

MoHocaxapuasl: GU3NIECKUE
77 CBOMCTBA I/II) HJEIIXO)I%))IGHI/IG B bubumorexa LIOK
https://m.edso00.ru/7f41837c
TIPUPOJIC
[IpuMeHeHue riroKo3sl, e€

7g | 3HAaUCHNC B bubnuotexa [JOK
JKU3HEIEATEILHOCTH https://m.edsoo.ru/7f41837¢c
opraHu3zma
Hucaxapupl: caxaposa,

79 | MJIbTO32 1 JIAKTO32. bubnuorexa [JOK
Haxoxnenue B mpupojie u https://m.edsoo.ru/7f41837¢c
MIPUMEHEHHE TUCAXapUIOB
[Tonucaxapuasl: cTpoeHUE

g0 | MaKpoMoseKym, (dbuzuveckue u bubmuoreka [JOK
XHMHYECKUE CBOMCTBA, https://m.edso00.ru/7f41837¢
MIPUMEHCHHE

81 ITonsiTue 06 UCKYCCTBEHHBIX bubnuorexa LIOK

BOJIOKHax

https://m.edsoo.ru/7f41837c
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82

Pemrenne pacuyeTHsIX 3aa4 Ha
OIIPEEIICHUE J0JIHA BBIXOAA
IIPOAYKTA PEAKLIUH OT
TEOPETUYECKH BO3MOKHOTO

83

Cucremarusanus u
00001IeHrEe 3HAHUH 110
pazneny

84

KonTponbHas pabora no teme
"Kucnopoaconepxamiue
OPraHM4YeCKUe COeAMHEHUS"

85

AMUHBL: KITaccuuKanus,
CTPOCHHE MOJIEKYJI, 00TIIast
dhopmyna, nzomepusi,
HOMEHKJIaTypa U (PU3NIECKHe
CBOWCTBA

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

86

XUMHUYECKHE CBOUCTBA
anrupaTHICCKUX aMUHOB

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

87

AnnnmH: CTPOCHUEC aHUJIMHA,
0COOEHHOCTH XHUMHUYECKHUX
CBOMCTB aHMJIMHA

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

88

CrniocoObl nostyueHust u
IpUMEHEHHE alln(paTHYECKUX
aMHHOB

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

89

AMMHOKHCIOTEHI:
HOMEHKJIaTypa U U30MEpHs,
(buznueckue cBOMCTBRA.
OTtnenbHbIE IPEACTABUTENH O
AMUHOKHCJIOT

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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90

XHUMHYECKHE CBOMCTBA
aMHHOKHCJIOT, X
OHOJIOTHYECKOE 3HAUCHUE
amuHokuciior. CuHTE3 U
TUIPOJIU3 TICNITHIOB

bubmunorexa LIOK
https://m.edsoo.ru/7f41837¢

91

benku xak npupoaHsie
MIOJIMMEPBL; CTPYKTYPBI
0eJKOB

bubmnoreka LIOK
https://m.edsoo.ru/7f41837c¢

92

XUMHYECKHE CBOUCTBA
OEJIKOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

93

A3oTcoaepxarime
reTepOLMKINYECKHe
coennHeHus. HykienHoBble
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosoruyeckas poJib

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

94

[TpakTuueckas padota Ne 4.
Pemenne
AKCIIEPUMEHTAJILHBIX 3a7a4 110
Teme "A3oTcoepxaniue
OpPraHu4ecKue coeAMHEHU"

95

[IpakTueckas pabora Ne 5.
Pemenue
AKCIEPUMEHTAIBHBIX 3a/a4 10
TeMe "Pacro3naBanue
OpPraHUYECKUX COETMHEHUI"

96

KonTponpHas paboTa no Teme
"A3oTcoaepxaiue
OpraHUYecKue coequHeHus"
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97

OCHOBHBIE TTIOHSATUSA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJbI UX
CUHTE3a —II0JIMMEpU3alus U
MOJINKOHJICHCAITHS

bubmunoreka LIOK
https://m.edsoo.ru/7f41837¢

98

[lmactmaccel. YTunuszanus u
nepepaboTKa IIacTuKa

bubmnoreka LIOK
https://m.edsoo.ru/7f41837c¢

99

DnacToMepsl: HaTypallbHbII
CHHTETHYECKUE KayTyKH.
Pesuna

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

100

BosokHa: HatypanbHBIE,
HNCKYCCTBCHHBIC,
cuHretnueckue. [lomumepsl
CIELUAIBHOTO Ha3HAYECHHUS

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

101

[TpakTruueckas padota Ne 6.
Pemenne
AKCIIEPUMEHTAJILHBIX 3aa4 10
TeMe "Pacro3naBaHue
IUIACTMACC U BOJIOKOH"

102

O06006111EHNE U
cucTeMaTH3alys U3y4eHHOTO
MaTepuala 1o TeMe
"BbICOKOMOTNIEKYIISIpHbBIE
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

102
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IHOYPOYHOE IIVIAHUPOBAHHME. 11 KJIACC

KoaunuecTBo 4acoB

Ne
DJIeKTpPOHHbBbIE U (POBLIE
n/ | Tema ypoka KouTtpoJbHble IIpakTuyeckue
Bcero o0pa3oBaTejibHbIE PeCypPChI
n padoThI padoTsbI

1 Atom. CocTaB aTOMHBIX SITIED. 1 bu6mmoreka [IOK
XUMHYEeCKHM dJIeMeHT. M30TOTIBI https://m.edsoo.ru/7f41837c
CrpoeHnue 2IIeKTpOHHBIX

bu6mmoreka [IOK
2 000JI0YEK aTOMOB, KBAHTOBBIE 1
https://m.edsoo.ru/7f41837c
quyciia
Knaccudukanus xumuaeckux
3 3JIEMEHTOB (S-, p-, d-, f- 1 bubmorexa [TOK
R https://m.edso00.ru/7f41837¢
AIIEMEHTHI)

4 Pacnpeznenenue 31eKTpoHOB MO 1 bubnuoreka [JOK
ATOMHBIM OpPOHUTAIIAM https://m.edso00.ru/7f41837c
DNeKTpOHHBIC KOH(PUTYpAITTH

bu6mmoreka [IOK
5 ATOMOB JJIEMEHTOB B OCHOBHOM U 1
. https://m.edso00.ru/7f41837¢
BO30YKIEHHOM COCTOSIHUU
ONeKXTpPOHHbBIE KOHPUTYpaLlUN
P Gurypau bubnuorexa [JOK
6 HOHOB. 1
https://m.edso00.ru/7f41837¢
DNEeKTPOOTPUIIATENBHOCTD
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Ilepnoanueckuil 3aK0H U
IIepnoanueckas cucrema
XUMUYECKUX deMeHToB 1. Y.
MenneneeBa, CBI3b C

COBPEMEHHOU Teopuel CTPOSHHUS

aTOMOB

bubmnoreka LIOK
https://m.edsoo.ru/7f41837c¢

3aKOHOMEPHOCTU U3MEHEHUS

CBOMCTB XUMHYECKHUX DJIEMEHTOB

1 00pa3yeMbIX UMH TPOCTHIX U

CJIOKHBIX BCUICCTB 110 I'pymiIiaM 1

nepuoaam

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Cucrtematu3anusa 1 0000IIeHne
3HAHHH 110 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

10

Bunel XuMHu4yeckou CBA3M.
Mexanu3mbl 00pa3oBaHUs
KOBAJIEHTHOM CBSI3H.
Bonoponas cBs3b.
MexMoIeKyIapHbIe
B3aMMOJEHCTBUSA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

11

BaneHTHOCTB U BaJIeHTHBIE
BO3MOKHOCTH aTOMOB. CBsI3b
3JIEKTPOHHOU CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKUM
CTpPOEHUEM

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
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[IpencraBneHus 0 KOMIUJIEKCHBIX

bubmnoreka LIOK

12 COCIMHEHUSIX: COCTaB U
A https://m.edsoo.ru/7f41837c
HOMEHKJIaTypa
BemecTBa MoJIeKyIsIpHOTO U

13 HEMOJIEKYJIIPHOTO CTPOCHHSL. bubmuoreka [JOK
Turel KpUCTAININYECKHUX https://m.edso0.ru/7f41837c
pPEILIETOK ¥ CBOMCTBA BEILIECTB
[TonsiTue 0 AUCTIEPCHBIX

14 cucremax. [Ipencrasienue o bubmmorexa LOK

P https://m.edsoo.ru/7f41837¢
KOJUIOUJHBIX pacTBOpax
HctunHbBIE pacTBOPHI:

15 HACBIICHHBIC 1 HEHACHIIIICHHEIC, bubnuorexa [JOK
pacTBOPUMOCTb. https://m.edso00.ru/7f41837c
Kpucrannoruapatst

16 CriocoObl BEIpayKEHUS bubmuoreka [JOK
KOHIIEHTPAIIMU PAaCTBOPOB https://m.edso00.ru/7f41837c
Pemenue 3amau ¢
MCIOJIb30BAHNEM TOHATUN

17 "MaccoBas 10J1s1 paCTBOPEHHOTO

BelecTa', "MossIpHas
KOHLIeHTpauus"
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18

Knaccudukamms u
HOMEHKJIATypa HEOPraHMYECKIX
BEIIIECTB

bubmnoreka LIOK
https://m.edsoo.ru/7f41837c¢

19

Cucremarusanus 1 00001IeHAE
3HAHUI 110 TEME

20

KonTponsnas pabora no remam
"CrpoeHue aroma.
[lepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB 1. 1.
MenneneeBa", "Crpoenue
BemecTBa. MHOTOOOpas3ue
BelecTB"

21

Knaccudukanus xumMmuaeckux
peaKkurii B HEOPTraHUYECKOU U
OPraHM4eCcKO XUMHUH. 3aKOH
COXpaHEHHUs MacChl BEIECTB;
3aKOH COXpaHEHUs 1
MIpEBpaICHUs YHEPTUU TIPU
XUMHUYECKUX PEAKITUIX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

22

Tennosie 3 PeKThI
XUMUYECKUX PEAKITHA.
TepMoxuMuyeckue ypaBHEHHS

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
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23

Brrunciienus no ypaBHEHUSIM
XUMHUYECKUX PEaKLUi U
TEPMOXUMHUYECKUM YPABHEHUSIM

bubmnoreka LIOK
https://m.edsoo.ru/7f41837c¢

24

CKOpOCTh XMMHUYECKON peaklH,
€€ 3aBUCUMOCTb OT Pa3IUYHbIX
(daktopos. Karanus u
KaTaJIn3aToOPHbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

25

T'omoreunnsie u TCTCPOTCHHEBIC
peaknuu

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

26

[IpakTueckas padora Ne 1 no
Teme "BiusHue pa3nuyuHbIX
(hakTOpOB Ha CKOPOCTH
XUMHUYECKOH peakiuu'

27

OO6patumbie U HEOOpAaTUMBIC
peaknuu. XMMHAYECKOe
paBHOBecHe

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

28

[TpakTruueckas padota Ne 2 o
Teme "BiausHue paziuuHbIX
(hakTOpOB Ha MOJIOKEHHE
XUMHUYECKOTO paBHOBECHS"

29

9J'IeKTpOJ'II/ITI/I‘-IeCKaH
JUucconuranus. CunbHbIC U
cna0ble QJICKTPOJIUTBI. Crernenb
AUcColruain

bu6moreka [IOK
https://m.edsoo.ru/7f41837c
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HNoHHOE npon3BecHue BOBI.
Cpena BOAHBIX pacTBOPOB.

bubmnoreka LIOK

30
Bomopoausiii mokaszarens (pH) https://m.edsoo.ru/7f41837c
pacTBopa
I'mpaponns coneit. Peakiuu,

31 MIPOTEKAOIIHE B PACTBOPAX bubmorera [JOK

P https://m.edsoo.ru/7f41837c
AJIEKTPOJIUTOB
[IpaxTiueckas padora Ne 3 no

32 TeMe "XUMHUYECKHEe PEaKINH B
pacTBOpax IEKTPOIUTOB"
OKucauTenbpHO-

33 BOCCTAHOBUTEIIbHBIE PEAKIIHH. bubnuoreka [IOK
Baxueiimne okuciuTean u https://m.edso00.ru/7f41837c
BOCCTaHOBUTEIHN

34 Meto1 371€KTPOHHOTO bubnuoreka [JOK
(2JIEKTOHHO-MOHHOT0) OajaHca https://m.edso0.ru/7f41837c

35 DJIEKTPOJIN3 PACTBOPOB U bubnuorexa [JOK
pacIUiaBOB BEIIECTB https://m.edso00.ru/7f41837c

36 Pemenue 3aaau pa3nuyHbIx
TUIIOB

37 Pemenue 3a1au pa3nuyHbIx

THUIIOB
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38

CucreMatuzamus 1 00001eHe
3HAHUHU 110 TeME " XUMHUUYECKHUE
peakuun"

39

KonTponbHas pabora no teme
"Xumudeckue peaxuu'

40

IlonoxxeHue HEMETaJIJIOB B
[Iepnoanueckoii cucreme
XUMHUYeCcKnX deMeHToB 1. 1.
MeneneeBa 1 0COOCHHOCTHU
CTPOCHHMS X aTOMOB.
du3nueckre CBOMCTBA
HEMETAJVIOB

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

41

AmtoTponusi HeMeTauioB (Ha
pUMepe KUCIOPOoa, Cephl,
dbocdopa u yrimeponaa)

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

42

Bonopon: nonyuenue,
(bU3UYEeCKUEe U XUMHUYECKUE
cBoiicTBa. ['mapuab

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

43

I"amoreHsl: HaXOXKACHHE B
MIPUPO/Ie, CHOCOOBI OTYUYCHHUS,
(hbU3UYECKUE U XUMHYECKUE
CBOMCTBa

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
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44

l'anorenoBogOpOBI.
Baxwueiimmne
KHCJIOPOJICOIEpIKaIIne
COCIMHEHUS TAJIOTCHOB

bubmnoreka LIOK
https://m.edsoo.ru/7f41837c¢

45

JIaGopatopHbie u
MIPOMBIIIJIEHHBIE CIIOCOObI
MOJIy4YEHUS TaJIOT€HOB.
[IpuMeHeHue rajJoreHoB U ux
COCIMHEHUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

46

[IpaxTueckas pabora Ne 4.
PGHIGHI/Ie BKCHepI/IMeHTaJ'II)HI)IX
3aga4 o teme "I'ajoreHsr"”

47

Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHBIE CTIOCOObI
noJTydeHus1, GU3nIecKue u
XUMHUYecKue cBorcTBa. O30H.
[IpumeHeHne KUCIOpoOIa U 030HA

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

48

OKcHIbI ¥ IEPOKCHUIBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

49

Pemenue 3agau Pa3INIHbIX
THUIIOB

50

Cepa: HaxOXJIeHUE B IPUPO/IL,
crnocoObl NOJTY4EHus,
bu3MUecKre 1 XUMUYECKHE
CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/7f41837c
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bubmunorexa LIOK

51 CepoBoiopo1, Cyab(hHUIbI
POBOZIOPO, CyIbGHA https://m.edsoo.ru/7f41837c¢
Kucmopoacoaepsxamniie
52 coe;[mfeﬂm cepbl Ocobennoctu bubmmorexa TIOK
. ? ' https://m.edsoo.ru/7f41837c
CBOWCTB CEpHOM KHCIIOTHI
[IpakTueckas pabora Ne 5.

53 Pemenue skcriepuMeHTATBHBIX
3amay o teme "Cepa u eé
coenquHenns"

ABOT: HaXOXJEHUE B MPUPOJIE,

54 CrocoObI TOJTyYEHUS, bubnuotexa [JOK
(hbM3UYECKUEe U XUMHYECKUE https://m.edso00.ru/7f41837c
CBOMCTBAa. AMMUAK, HUTPHUIbI
Kucnoponconepxamine

P P bu6mmoreka [IOK
55 coenqnuenusa azora. OcodbeHHOCTH
R . https://m.edsoo.ru/7f41837¢c
CBOMCTB a30THOM KHCJIOTHI
[IpuMeHeHue a3ota u ero
. bu6mmoreka [IOK
56 COEIMHEHUN. A30THBIE
https://m.edsoo.ru/7f41837c¢
ynoopeHus
docdop: HaAXOKICHHUE B
57 MIPUPO/Ie, CHOCOOBI OTYUYCHHUS, bubmuoreka [JOK

bu3nyUecKre 1 XUMUYECKHE
cBoiictBa. Pochuas! u pochun

https://m.edsoo.ru/7f41837c
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58

Oxcunsl hocdopa,
docdopcorepraniue KUCIOTHI.
Conu pochopHOI KUCTOTHI

bubmnoreka LIOK
https://m.edsoo.ru/7f41837c¢

59

[Tpumenenne pocdopa u ero
coenuHeHuil. @ocPopHbie
yaoOpeHust

bubmnoreka LIOK
https://m.edsoo.ru/7f41837c¢

60

[IpakTueckas padora Ne 6.
Pemenue skcriepuMeHTATBHBIX
3ama4 o Teme "Azot u pochop
1 UX COeTUHEHUS"

61

Yraepoa: HaXOXKIEHHE B
MIPUPOJIE, AITIOTPOIIHbIE

Mo upuKanuu; GU3nIecKue u
XUMHWYECKIE CBOMCTBA,
MIPUMEHEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

62

Oxkcun yraepona(ll), okenn
yriepoaa(lV), yroibHas kuciaota
U e€ conu

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

63

Pemenue 3agau Pa3INIHbIX
THUIIOB

64

Kpemuuii: HaxoxaeHue B
MIPUPO/Ie, CHOCOOBI OTYUYCHHUS,
¢buznuecKkue U XuMU4ecKue
CBOICTBa

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
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65

Oxkcup kpemuus(1V),
KPEMHUEBasi KUCIIOTA, CHITUKATHI

bubmnoreka LIOK
https://m.edsoo.ru/7f41837c¢

66

[IpuMeHeHne KpeMHUS U €T0
coegunennii. CTeKII0, €ero
MOJIy4Y€HHUE, BUbI CTEKIa

bubmnoreka LIOK
https://m.edsoo.ru/7f41837c¢

67

Pemrenne 3ana4 paznuyHbIX
TUIIOB

68

Cucrtematuzanusa 1 00001IeHne
3gagui mo teMe "Hemeramier"

69

KonTpossHas paboTa no teme
"Hemerayner"

70

AHanu3 pe3yabTaToB
KOHTPOJIBHOU PabOTHI,
KOPPEKIIHSI OITHO0K

71

ITonoxeHrne MeTaIOB B
[Tepuoanueckoit cucreme
XUMHYECKHX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

72

OO6mue GpuznuecKkre CBOMCTBA
MeTaioB. [Ipumenenue
METaJJIOB B OBITY M TEXHHUKE

bu6moreka [IOK
https://m.edsoo.ru/7f41837c
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73

Crnasel MetasuioB. Koppozust
METaJJIOB

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c¢

74

Pemrenne 3ana4u pa3nuyHbIX
TUIIOB

75

DNEKTPOXUMHUECKUN psifl
HarnpsbKkeHui MetamioB. OOmue
CrocoObI TIOJYYEHUSI METAILJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

76

OO01as XxapakTeprucTUKa
MeTtaiioB | A-rpynmbl
[Tepuoanueckoit cucTeMsl
XUMUYECKUX 3JIeMeHTOB. Harpnii
Y KaJui: MOJy4YEHHE,
¢bu3nyeckrue 1 XUMHUYECKUE
CBOMCTBA, MPUMEHEHHE MTPOCTBIX
BEIIECTB U UX COCTUHEHUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

77

OO6mras XxapakTepucTuKa
MeTtamuioB || A-rpymmsl
[Tepuoanueckoit cuCTEMbI
XUMHYECKHX DJIEMEHTOB.
Marnuii 1 KanplUuid: IOIy4eHHE,
(hbU3UYECKUE U XUMHUYECCKUE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COETUHEHUN

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

78

JKEcTKOCTh BOIBI M CIIOCOOBI €8
yCTpaHEHUS

bu6moreka [IOK
https://m.edsoo.ru/7f41837c
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79

AJNIOMUHUI: IOJTyYEHHE,
¢bu3nvecKre 1 XUMHIECKUE
CBOMCTBA, IPUMEHEHNE

bubmnoreka LIOK
https://m.edsoo.ru/7f41837c¢

80

AmboTepHBIC CBOWCTBA OKCHIA U

TUJPOKCH/IA ATTFOMUHUS,

THAPOKCOKOMIIJICKCHI aJIIOMUHUA,

HUX IPUMCHCHHUEC

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

81

Pemrenne 3anau paznuyHbIX
TUIIOB

82

[IpakTueckas padora Ne 7.
Pemenne skciepuMeHTATBHBIX
3a7a4 1o teme "MeTaibl
rJ1aBHBIX oArpynm'

83

OO6mras xapakTepucTuka
METaJUTOB TIOOOYHBIX IO PYIIIT
(b-rpynm) Iepuoanueckoit
CHCTEMBI XUMUYECKUX
AJIEMEHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

84

duznyeckue 1 XMUMHUUECKHUE
CBOMCTBa Xpoma 1 €ro
CO@HHHCHHﬁ, HUX IIPUMCHCHUC

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

85

Baxueiimme coequHeHus
Mapranua. [lepmanranar kamus,
€ro OKHUCIUTEIbHBIE CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/7f41837c
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86

q)I/I?;I/I‘-IeCKI/IC U XUMHWUYCCKHUC
CBOMCTBA K€JIe3a U €T0
coenuHenu. Ilomyuenue n
MIPUMEHEHHUE CIIJIaBOB XKeje3a

bubmnoreka LIOK
https://m.edsoo.ru/7f41837c¢

87

dusznueckre 1 XUMHUYECKUE
CBOMCTBA MEJIU U €€
COEIMHEHU M, UX TPUMEHECHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

88

duznueckre 1 XUMHUYIECKHE
CBOIICTBA IIMHKA U €r0
COEJIMHEHUH, X NPUMEHEHHE.
' apOKCOKOMILIEKCHI IMHKA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

89

[TpakTruueckast pabota Ne 8.
Pemenue skcriepuMeHTaTbHBIX
3a7a4 1o teme "MeTauibl
MOOOYHBIX MOATrPYII"

90

Pemenne 3aJlav pa3JINYHbIX
THUIIOB

91

O00011IeHNE U CUCTEMATH3ALIIUSI
M3Y4YEHHOTO MaTepuasa 1o Teme
"MeTaisr"

92

KonTponpHas paboTa no Teme
"Meraier"
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AHanus pe3yabTaToB

93 KOHTPOJILHOH paboTHl,
KOPpEeKLHMsI OIHO0K
Ponps xumuu B obecrieueHuun
YCTOMYHMBOTO PA3BUTHUS
94 gyenmoBedecTna. [loHsaTue o Bubnmorexa [IOK
’ https://m.edsoo.ru/7f41837c
Hay4HBIX METOJIaX MUCCIICOBAHUS
BEIIIECTB
Hayunble mpuHIUIIBL
OpraHU3aIui XUMHYECKOTO
95 IIPOU3BOACTBA. [IpOMBINIIEHHEIE bubmmorexa TTOK
P P N https://m.edso00.ru/7f41837c
CIOCOOBI MOTyYEHUS BaXKHEHIIINX
BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OK aroIei cpeasl 1 ero bubnmorexa LOK
Pyx P https://m.edso0.ru/7f41837c
MOCJIEICTBUS
97 XUMUS U 3I0POBBE YEJIOBEKA. bubnuoreka [JOK
JlekapcTBEHHBIE CpeICTBA https://m.edso0.ru/7f41837c
Xumus numy. Ponbs xumun B
. bubnuorexa [JOK
98 o0ecrieueHny IMUIIEeBON
https://m.edso0.ru/7f41837c
0€301acHOCTH
KocMmernueckue u
bu6moreka [IOK
99 napdroMepHbIe CpeICTBa.

briToBag xumus

https://m.edsoo.ru/7f41837c
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XuUMHS B CTPOUTEIIBLCTBE.

. bu6mmoreka [IOK
100 | B 1
AAHCHIINC CTPOMTCIIBHBIC H https://m.edsoo.ru/7f41837¢c
KOHCTPYKIITMOHHBIC MaTepUaIIbI
XHUMHS B CEIILCKOM XO3AHCTBE.
bu6mmoreka [IOK
101 | Opranuyeckue U MUHEPATbHBIE 1
https://m.edsoo.ru/7f41837c¢
yaoOpeHust
102 CucreMaTuzarmus 1 00001eHne 1 bu6mmoreka [IOK
3HAaHUHU II0 TEME https://m.edsoo.ru/7f41837c¢
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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