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MHNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpaMma 1Mo XMMHUM Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUs
pazpaborana Ha ocHoBe ®DenepanbHOoro 3akona oT 29.12.2012 Ne 273-®3 «O6
obOpazoBanuu B Poccuiickoit ®dexepanumn», TpeOOBaHMI K pe3ylbTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTEbHON TPOrpamMMbl cpeaHero oomero oopazoanus (DOII
COQO), c yuérom Konuenuuu mnpenojaBaHus ydeOHOTO mnpeaMera «XUMHS» B
Poccuiickoit @enepanviu, OCHOBHBIX MOJ0KEHUN « CTpaTeru pa3BUTUS BOCIUTAHUS
B Poccuiickoit ®epepauun Ha mnepuon a0 2025 romga», B COOTBETCTBUU C
dbenepanpHOl pabouel MporpaMMon Mo XUMHUH.

Pabouass mporpamma mo XuMuu pa3padoTaHa B COOTBETCTBUU C paboyeit
nporpammoit Bociiutanust MAOY «Jluneit Ne 77 r. UensOuHcka»
XuMHS Ha YPOBHE YIIIyOJIEHHOTO U3yYEHUs 3aHUMAET BAXKHOE MECTO B CUCTEME

€CTECTBEHHO-HAy4yHOro oOpa3oBanus ydamuxcs 10-11 kmaccoB. HM3yueHue
npeaMeTra, peanusyeMoe B YCIOBHMSX AU(PGEpeHLUPOBAHHOTO, MPOPUIBHOIO
oOy4eHMs, MPU3BAHO OO0ECreYnTh O0O0IIe00pa30BaTENbHYI0 U  OOLIEKYIbTYPHYIO
MOJITOTOBKY BBIMMYCKHUKOB IIKOJBI, HEOOXOAMUMYIO HJISl afamnTalud WX K OBICTPO
MEHSIOIUMCS YCIIOBUSM JKU3HH B COLIMYME, a TAKXKe ISl MIPOJOJKEHHsI OOy4IeHUS B
OpraHu3alusXx NpodecCHOHATBLHOrO 00pa30BaHUs, B KOTOPBIX XHUMHS SIBISETCS
OJTHOM M3 MPUOPUTETHBIX TUCIIUILINH.

B nmporpaMMe mno XMMHMM Ha3HayeHHE IMpeaMera «XHUMHUS» MOIydaer
OJIpOOHYI0 MHTEPHIPETAIINIO B COOTBETCTBUHU C OCHOBOIOJIATAOIIUMH MOJIOKEHUSIMU
OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH LENEH, COAEpKaHUA, PpPEe3yJbTaTOB
oOyueHust U TpeOOBaHUI K YpOBHIO HOJTOTOBKH BBIMTYCKHUKOB. CBHAETEIHCTBOM
TOMY SIBJISIFOTCS CJIEYIOIINE BBINOJIHSEMbIE TPOrPaMMOil 110 XUMUU QYHKIUU:

e HH(QOPMALMOHHO-METOJUYECKAsA, peanu3auus KOTOpoll  oOecreynBaeT
MOJlydYeHUE TIPEJCTABICHUA O IIeNAX, COACpX)aHWH, OOIIeH CcTpaTeruu
oOyueHus, BOCIIUTAHUS W Pa3BUTHSI OOYUYAIOIIMXCS CPEICTBAMH TIpPEIMETa,
U3y4aeMOro B paMKaX KOHKPETHOTO pouis;

e OpraHM3aLMOHHO-TUIAHUPYIOIIasi, KOTOpas MpeayCMaTpUBAaEeT OIpeaeicHHe:
MPUHIIATIOB CTPYKTYPUPOBAHUS U MOCIIEI0BATEILHOCTH U3YUYCHHUS yIeOHOTO
MaTepuaiga, KOJIMYECTBEHHBIX W KAa4eCTBEHHBIX €ro XapaKTepUCTHK;
MOJIXOJ0B K (POPMUPOBAHUIO COIEPIKATEIHbHON OCHOBBI KOHTPOJS M OLEHKU
00pa30BaTEeNbHBIX JOCTI)KEHHH OOydYaloIuMXcsi B paMKaX HTOTOBOU
aTTecTaluu B GopMe €IMHOTO TOCYJapCTBEHHOTO 3K3aMeHa M0 XHUMHH.

[Iporpamma miist yriryOa€HHOTO U3YUEHUS XUMUU:

e YCTaHABJIMBAET MHBAPMAHTHOE MPEAMETHOE COJAEpXKaHUE, 00s3aTeNbHOe IS
U3y4eHHSs B  paMKaxXx  OTACNbHbIX  mOpoduiel, mpeaycMaTpUBaeT
pacmpesieieHUe U CTPYKTYpUpPOBaHME €ro MO KjaccaMm, OCHOBHBIM
cofiepKaTeIbHbIM JTUHHUSIM/pa3aenaM Kypca;



e JAET MPUMEPHOE pacupenesieHne yueOHOro BPEMEHH, PEKOMEHyEeMOTro IS
W3YYCHUS OTICITBHBIX TEM;

e TpemjaraeT MPUMEPHYIO  IMOCIEIOBATEIbHOCTh  HM3y4YEHHUS  y4eOHOro
MaTepuana ¢ Y4ETOM JIOTHKHM IOCTPOEHHUS Kypca, BHYTPUIPEIMETHBIX M
MEXIPEIMETHBIX CBSI3EH;

e JAET METOAUYECKYI0 MHTEPIIPETALMIO LIeJIEH U 33[1a4 U3YUYEHUs MPEeaMETa Ha
yIIyON€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpenHero obOmiero o0Opa3oBaHMs, COJEPKATENBHON  XapaKTEPUCTHKHU
IUIAHUPYEMBIX ~ PE3yJIbTaTOB  OCBOCHHMSI  OCHOBHOM  00pa3oBaTesbHON
MIpOrpaMMBbl CpeIaHEro o01ero 00pa3oBaHUs (JITYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), a TakXke C Y4YETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATENIBHBIX ~ JEHCTBUI  OOydYaromerocs IO  OCBOCHHUIO
COJIEp KaHMs IIPEeIMETa.

[Io BceM Ha3BaHHBIM TMO3UIHKAM B MporpaMMmMe MO XUMHH MPETyCMOTpEHa
IIPEEMCTBEHHOCTh ¢ O0YYEHHEM XMMHUHU Ha YPOBHE OCHOBHOT'O 0011I€r0o 00pa30BaHMUs.
3a mpedenamMu  yCTAHOBJIEHHOW  MPOTpaMMOMl 1O  XHUMHUU  00s3aTebHOM
(MHBapHaHTHOW) COCTABIISIIOUIEH COJEp)KaHHUS Y4YeOHOro mpeameTa «XHUMH)
0CTaéTcsi BO3MOXKHOCTh BHIOOpA €r0 BapUaTUBHOW COCTABIISIONICH, KOTOpast TOJDKHA
OTIPEJIEISATHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 00yUeHHUs.

B coorBerctBum ¢ koHuenryainbHbIMH mnojoxeHusmMu ProC COO o
HAa3HAUYEHUHU MpeaMeToB 0a30BOro M yriayOJIEHHOTO ypOBHEH B  cCHCTEME
niddepeHInpoBaHHOTO 00yUYeHUS Ha YPOBHE CPEAHETr0 00IIero o0pa3oBaHus XUMHS
Ha YPOBHE YIJIyOJIEHHOTO M3YUYEHHS HAMpaBJICH Ha pean3allyio MPEEMCTBEHHOCTH C
MOCJICYIOIIUM 3TAlloM TMOJYYSHHUSI XUMUYECKOTO 00pa3oBaHUsl B paMKax HU3y4YeHUs
CHEIUATBHBIX C€CTECCTBEHHO-HAYYHBIX W XHWMHUYCCKMX JUCIUIUIMH B BYy3aX U
OpraHu3alusIX cpeaHero npodeccuoHaIbHOro 0opasoBaHus. B »3Toil cBA3M U3yueHue
npeaMeTa «XUMHS» OPUCHTUPOBAHO TMPEUMYIIECTBEHHO HAa paCHIUpPEHHE U
yrayOJeHne TEOpPEeTHYEeCKOM W MPAKTUYECKOW TMOJATOTOBKH  0OydJarouuxcs,
BBIOPABIIUX OMNpeAeNEHHbIN Npoduib OOydyeHHs, B TOM YHCJIE C MEPCHEKTUBOU
MOCJIEAYIONIET0  TMOJYYEeHHs] XMMHYECKOro 00pa3oBaHUsl B  OpraHU3aLMsIX
npodeccuoHanbHOro oOpaszoBanus. Hapsimy ¢ stum, B cBete Tpeboanuit ®I'OC
COO k miaHupyeMbIM pe3yibTaTaM OCBOCHHUs (eaepaabHO 00pa3oBaTEIbHON
MpOrpaMMbl  CPEAHETO OO0IIero o0pa3oBaHWsA U3YYCHHE TMpeaMera «XHUMHS)
OPUEHTHUPOBAHO TAaKXK€ Ha peUIeHUE 337a4 BOCIUTAHUS U COLUAIBLHOTO Pa3BUTHUS
oOy4aronmxcs, Ha GOpMUPOBAHUE Y HUX OOILIEUHTEIIEKTYaJIbHbIX YMEHUHN, YMEHUN
parMoHAIM3AIMK  y4eOHOTO Tpyda W OOOOMIEHHBIX CIIOCOOOB JIESITEIBHOCTH,
UMEIOIINX MEXAUCIUTUIMHAPHBIN, HAITPEAMETHBIA XapaKTep.

CocTaBnsomuMu TIpeaAMeTa «XUMHs) Ha ypOBHE YrayONE€HHOTO HW3YYCHUS
ABJIAIOTCS  yrayOnéHHele Kypcbhl — «Opranuueckas xumus» u  «OO0mas u



Heopranudeckas xumus». [lpu ompeneneHnn moaxoaoB K OTOOpY U CTPYKTYpHOM
OpraHu3alliy COJAEPKAHMS ITUX KypCOB B IIPOrpaMMe 10 XUMHUU 332 OCHOBY MPHUHSITHI
nosoxxkenuss ®I'OC COO o paznmuuusix 6a30BOro M yriayOonIEHHOTO yPOBHEHN U3yUeHUs
IIpeIMeTa.

OcHoBy coxaepxaHust KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XUMHs» COCTABIIAET COBOKYITHOCTh MPEIMETHBIX 3HAHUN U YMEHHIA,
OTHOCAIIMXCS K 0a30BOMY YPOBHIO HM3yYEHHsI NIpeIMeTa. JTa CUCTEMa 3HAHUU
IIOJIy4aeT OIPEACIEHHOE TEOPETUYECKOE MOINOJIHEHHUE, IO3BOJLIIOLIEE OCO3HAHHO
OCBOUThH CYILECTBEHHO OOJbIINKA 00BEM (akToNOrHYecKoro Mmarepuana. Tak, Ha
yraIyONn€HHOM  ypOBHE  M3y4€HUs  IpeAMeTra  obecriedeHa  BO3MOXKHOCTH
3HAYUTEIBHOTO YBEJIMYEHUSI 00BbEMA 3HAHUN O XUMHYECKUX AJIEMEHTaX U CBOWCTBaX
UX COCMHEHUI Ha OCHOBE PACIIMPEHUS U YriayOJeHUs MPeICTaBICHUA O CTPOECHUU
BEILECTBA, XUMHUYECKOM CBA3M M 3aKOHOMEPHOCTSX IPOTEKAaHUs PpEeaKiuil,
paccMaTpuBaEeMbIX C TOYKM 3pPEHUS XMMHUYECKOW KWUHETUKM M TEPMOJIMHAMHKHU.
N3ydyenne mnepuoauydeckoro 3akoHa W llepmoguyueckod CHCTEMBI XUMHUYECKHX
AJIIEMEHTOB 0a3UpyeTCss Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O
CTPOEHUHU aToMa. XUMHUYECKasi CBI3b OOBACHIETCS C TOYKH 3PEHHS SHEPreTHUECKUX
U3MEHEHUN mpu e€ o0pa30oBaHMM U pa3pylIEHUH, a TaKXKE C TOYKU 3pPEHUs
MeXaHU3MOB €€ oOpaszoBaHus. l3ydyeHune THUNOB peakuuid  JOMOJHSIETCA
(dbopMHpOBaHUEM MPEICTABIECHUN 00 ANEKTPOXUMUYECKUX MPOIeccax U AIEKTPOIU3E
pacIuIaBoOB U PacTBOPOB BEILIECTB. B Kypce opraHu4eckoil XMMHUH MPU paCCMOTPEHHUH
PEaKIMOHHON CTIOCOOHOCTH COEMHEHUN YIesieTcsi 0c000e BHUMaHKUE BOIpocaM 00
AJIEKTPOHHBIX P (PEeKTax, 0 B3aMMHOM BIIMSHUN aTOMOB B MOJIEKYJIaX U MEXaHHU3Max
pEaKIUi.

Oco0oe 3HaueHre UMEET TO, YTO Ha COJAEpPKaHUE KYPCOB XUMUU YIIIyOJIEHHOTO
YPOBHSI U3y4E€HUS ISl KJIACCOB OMNpeAei¢HHOro npodusis (rJIaBHBIM 00pa3oM Ha UX
CTPYKTYpPY W XapakTep [OTOJHEHWW K OOIel cucreMe MpeAMETHBIX 3HAHUMN)
OKa3bIBAIOT BIUSHUE CMEXHbIE NTpeAMETHL. Tak, HalpuMmep, B COAEPKaHUN MpeaIMeTa
JUISL KJIACCOB XHMMMKO-(pu3nueckoro mnpoduiig Oosbiioe 3HauyeHue OyayT HMETh
AJIIEMEHTBl y4yeOHOro marepuana no oOmed xumuu. [lpu u3zydeHuum mnpeamera B
JAHHOM CJIy4ae akKIeHT OyJeT cAeslaH Ha OOUIHOCTh METOJIOB MO3HAHMS, OOUTHOCTD
3aKOHOB M TEOpUH B XHMHUU M B (PU3UKE: ATOMHO-MOJEKYJSpHAs TEOpHs
(MonekynsipHasi Teopusi B (PU3HKE), 3aKOHBI COXPAHEHUSI MAcChl U SHEPTUH, 3aKOHbBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOSHUHU BEUIECTB U APYToE.

B 10 ke BpeMs B copepKaHUM NPEAMETA Ul KJIIaCCOB XMMHUKO-O0MOJIOTHYECKOTO
npoduias OGonplIMil yaenbHBIA Bec OyIeT HMMETh OpraHuyeckas Xxumus. B stom
cllydae MpeIoCTaBIAETCS BO3MOXKHOCTh JJisl 00jee 0OCTOSTENbHOTO PacCMOTPEHUS
XUMHUYECKON OpPTaHM3aluU KIETKU KaK OMOJIOTMYECKOW CHUCTEMBI, B COCTaB KOTOPOU
BXOJAT, K IpUMEpPY, TaKue CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIOUABI, OEJKH,



YTJIEBOJBI, HYKJIEHMHOBBIE KHUCIOTBI M apyrue. lIpu sTOM 3HaHMS O cocraBe U
CBOMCTBAaxX MHPEACTABUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIy’KaT
OCHOBOM  JUII M3y4eHHUs CYIIHOCTH IMpoleccoB  (OTOCUHTE3a, JIbIXaHU,
MULLIEBAPECHHUS.

B mane ¢opMHupoBaHHS OCHOB HAy4HOTO MHPOBO33PEHUS, OCBOCHUS
OOIIIEHAyYHBIX METOJOB IMO3HAHMS W OTBITA MPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAHMM HW3y4yeHue MnpeaMera «XUMHs» Ha YIIyOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3iX C Y4YCOHbIMM TIpeIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnactell «EcTecTBeHHO-HAay4YHbIE MpeaMeThy, «MaTremaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu u3yuenun yuyeOHOTO npeaMera «XUMHUsS» Ha yriayOJIEHHOM YPOBHE TaKXKe,
KaK Ha YPOBHE OCHOBHOTO M CPEIHEro 00Imero oopa3zoBanus (Ha 0a30BOM ypOBHE),
3a/layeil TMEepPBOCTENEHHON 3HAYUMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB HAYKH
XUMHUHU KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEATEIHHOCTU
YeJI0BeKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenne sTon 3agaun Ha
yrayOJ€HHOM YPOBHE M3YUYEHUS MpEIMEeTa MPEeIoaraeT peaan3alnio TaKuX Leeu,
KakK:

e (QopmMupoBaHue TmpeACTaBICHUI: O MaTepUaJbHOM E€IWHCTBE MUDA,
3aKOHOMEPHOCTAX W MMO3HABAEMOCTH SIBJICHUW INPUPOJBI, O MECTE€ XUMHUU B
CUCTEME €CTECTBEHHbIX HayK W €€ BeAyled poau B oOecreyeHuu
YCTOMYMBOIO Pa3BUTHUS YEJOBEUYECTBA: B PEIICHUU MPOOJIEM IKOJIOTHYECKOM,
DHEPreTUYCCKOM W TMHINEBOM OE30IMacCHOCTH, B Pa3BUTHH MEIUIIMHEI,
CO37IaHMM HOBBIX MaTE€pPUAIOB, HOBBIX MCTOYHUKOB SHEPTUU, B 0OECIICUYCHUN
paIlMOHAIBHOTO MPUPOIONOJIb30BAHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U
oOlEel KyJIbTypbl YeEJIOBEKa, a TaKKe HKOJIOTUYECKH OOOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 3J0POBbIO U ITPUPOIHOU CPELE;

e OCBOCHME CHCTEMBI 3HAHHM, JIEKAIIUX B OCHOBE XUMUYECKON COCTABIISAIOLIEH
€CTECTBEHHO-HAYYHOW KapTWHBI MHUpA: (PYHIAMEHTAIBHBIX TOHSTHUH,
3aKOHOB W TEOPUM XUMHH, COBPEMEHHBIX MPEICTABICHUNA O CTPOCHUH
BEIIECTBA HA PA3HBIX YPOBHSAX — AaTOMHOM, HWOHHO-MOJIEKYJIIPHOM,
HaJIMOJIEKYJISIPHOM, 0 TEPMOJIMHAMUYECKHUX u KUHETUYECKUX
3aKOHOMEPHOCTAX MNPOTEKAHUS XHUMHUYECKHUX PEAKUHM, O XUMHYECKOM
pPaBHOBECHHU, PACTBOPAX U JHUCIEPCHBIX CHUCTEMax, 00 OOMMX HAyYHBIX
MPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOy4Jaronmxcs OCO3HAaHHOTO MNOHUMaHUs
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHYECKHX 3HAHWA JUIsI OOBSICHEHUS
KITIOUEBBIX HJCH W MpoOJieM COBPEMEHHOW XUMUH, ISl OOBSICHEHHUS U
IIPOTHO3UPOBAHUS SBJICHUM, HMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;
IPaMOTHOTO pEIIeHUs] TPOOIeM, CBA3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,



aHaNMM3a M OIEHKH C TO3UIMN IKOJOTHYECKOW O€30MacHOCTH IMOCIEACTBUI
OBITOBOMI M MPOU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBS3AHHOW C
XUMUYECKUM MPOU3BOCTBOM, HCIIOJIB30BAHUEM H IepePabOTKOM BEIIECTB;

e yriyOJieHHue MPEeCTaBICHUN O HAYYHBIX METOJaX MO3HAHUs, HEOOXOIUMBIX
JUIsL TpUOOPETeHHUs] YMEHUW OpPHEHTHPOBATbCA B MHpPE BEIIECTB U
OOBSCHCHHSI XUMHUYECKUX SBJICHUH, HMMEIOIMIMX MECTO B TMPHUPOJE, B
MPAKTUYECKOMN JEATEIBHOCTA U TOBCETHEBHOM KU3HMU.

B 1muane peanuzanuu  mepBOOYEPENHBIX BOCHUTATENBHBIX U Pa3BUBAIOIINX
GyHKUMNA 1EIOCTHOM CHCTEMBI CpeIHEro ooOIero oOpa3oBaHUS MpPU U3YUYEHUU
npeaMeTa «XuMus» Ha yriyOoJéHHOM YpOBHE 0COOYIO aKTyaJbHOCTh MPUOOPETAIOT
TaKue 1EeU U 33/1a4d, KakK:

e BOCHUTaHHE YOEKIEHHOCTH B MTO3HABAEMOCTHU SIBIICHUI MPUPOJIbI, YBOXKCHUS
K TMpOIECCy TBOpPYECTBA B OO0JACTH TEOPETUUYECKUX U MPHUKIATHBIX
UCCJICIOBAHUM B XUMUH, dbopmMmupoBaHue MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAllMM K OOYYEHHIO U TIO3HAHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCITUTaHUIO Ha OCHOBE YCBOCHHUS
00I1IeYeJIOBEYECKHUX [ICHHOCTEH;

e pa3BUTHE TO3HABATEIHHBIX HUHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKHUX
crocoOHOocTeM oOydaromuxcs, (HOPMUPOBAHHE Y HHUX CO3HATEIBHOIO
OTHOIIIEHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICIIHONW TPO(GeCCHOHATIBHOW W OOIIECTBEHHOW ACATEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBbIO U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opMupoBaHHE YMEHHMI W HABBIKOB pPa3yMHOTO MPUPOAONOIb30BAHUS,
pPa3BUTHUE DKOJOTUYECKON KYJIbTYphI, TPUOOPETEHHUE ONbITa OOIIECCTBEHHO-
MTOJIE3HOM KOJIOTUYECKOMN JAESITEIbHOCTH.

OO0miee 4ucIO0 YacoB, MPEAYCMOTPEHHBIX Uil M3YYEHUS XMMUM Ha YTITyOJIeHHOM
YpOBHE cpeqiHero obimiero oopaszoBanus, cocrabisieT 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 yaca (3 yaca B HEIEr0).



COJEPXAHME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYEeCKUX COCIMHEHMSIX. THUIbl THOpUIU3AIMK aTOMHBIX OpOHUTaIe
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3EM B MOJEKYJIax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC TIPEACTABICHUSI O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpPraHUYeCKUX COoeAUMHEHUN. MONeKyasipHble W  CTPYKTYpHbie (DOPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie YQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenre o kiaccupukanuu opraHudeckux BemecTB. I[lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYeCKuX peakiuil. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XHWMHUYECKHE CBOICTBA QJIKAaHOB: PEAKUHUH 3aMELICHUs, H30MEpHU3aLuH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3aMEIIECHHUS .

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoanKkaHoB. CrocoObl MOMy4YeHus U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] ajKEHOB, Sp*-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusa. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPsKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE aJIKaUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUWM  NPHUCOCAUHEHUWsS,  JIUMEpHU3alUud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIIATypa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEakUUH NPUCOEAUHEHUS, OKHCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupona. [lomumepusanus ctupona. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



NEPETrOHKa, KPEKUHT (TEPMHUYECKHUN, KaTaJTUTHUYECKWil), PUPOPMHUHT, MHUPOJIHU3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOTPyNNly, IUaHOTPYyMIy,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIE€BOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aUMOJICWCTBUE allETUIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IJIaCTMAacC, KayyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonormdeckui psna, oOmas ¢opMyna, H30MeEpus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBE C  OpPraHMYECKUMHU UM  HEOPraHWYECKUMH  KHCIIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3AaMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHue o MeXxaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMEIEHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMoJIoruueckue psifibl alubJerujioB U KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKME CBOMCTBAa  aJbJETHIOB W  KETOHOB:  PEaKUUH
npucoeguHeHus. OKUCIEHUE albJIETU0B, KAYECTBEHHBIC PEAKIIUU Ha albICTHU/IbI.
CriocoObl OJTydYeHUs U IPUMEHEHUE aIbJACTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPENIEIbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHbie CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENECIbHBIX W apPOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupsl. ['oMonorudeckuil psia, oOwmas Qopmyna, u3oMepus U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIIUX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mmas xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yriaeBogaoB (MOHO-, Tu-
¥ mojucaxapubl). MoHocaxapuabl: TIIOK03a, (PyKTO3a, rajsakro3a, pubdosa,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3ZHEAECATEIbHOCTU OpraHu3Ma. [[ucaxapuipl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapuaoB. Haxoxaenue B npupojie u npuMmeHenue. [lonncaxapuapl: kpaxmann,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMala M LEJUTIOJO03bl. XHMUYECKHE
CBOMCTBA KpaxMasia: TMAPOJIN3, KAYECTBEHHAs PEAaKUUs C MOAOM. XHMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MpEeBpalllCHUN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAayeCTBCHHBIC pPEaKIIMM Ha albJAeTH]bl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiictue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUYecKue W apoOMaTHYCCKHE; TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuaaMMOHUSL.

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarthueckux amMuHOB. lloinydeHue aHwiIMHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peaKius TMOJUKOHJEHCAIIMU, O00pa30BaHUE TMENTUIHOU CBSI3U.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPTraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPHU3ALU U MOJTUKOHEHCALH.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIEKTPOIPOBOIAIIME MOJIUMEPHI, OMOpa3IaraeMble MOJUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJIYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (macce, 00bEMY) MPOAYKTOB
peaklUMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXpeaMETHBIX CBS3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kyacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUSA: SBJICHUE, HAYYHBIN (DakT, runoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJ0, OOBEM, arperaTHoOe COCTOSIHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCThb, DHEPrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



doTrocuHTE3, IbIXaHWE, OEJIKH, YTJICBOIBI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB II0 AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanyueckas cucreMa XUMUUYECKUX JIEMEHTOB
J.UN. Menneneera. CB43b NEPUOAUUECKOrO 3aKOHA U llepuoanueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaMm M [epuoAaM. J3JHay€HUe
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrus U JJrHA CBsA3U. [10JIIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAIILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUHU. 3aKOH COXPAHEHHS MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAIlCHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas auccornuainusi. CuibHbIE W ClIa0ble DJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHUE TEPOKCUJA BOJOPOJAa B TMPUCYTCTBHUM KAaTaIM3aToOpa, MOJAEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckast xumMusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenne, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XAMHUYECKUE CBOMCTBA. [ anoreHoBoAopoabl. BaxHenmme Kuciopoacoaep amme
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @uU3NUecKue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpPOJa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[pruMeHeHne cepbl U €€ COeTMHEHNM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
U €r0 COeIMHEHMI. A30THbBIE YTOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e conu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoXJIeHWE B OpUpoOJe. AJUIOTPOIHBIE  MOIU(PUKALIY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEHIECTB, 00PA30BAHHBIX YTIEPOJOM, U €0
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne metamwioB B [leproanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEeK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHud  MmetawioB.  OOmume  cnocoObl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DdJeMeHToB. Harpuit wu kanuii: mnonydeHue, ¢GU3MYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COSAUHEHUM.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE TMPOCThIX BEIIECTB M HX COCIUHECHUI.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, TPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [losyueHue 1 npuMeHeHne XxpoMma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHE CBOMCTBA jKeje3a U ero coenuHeHuil. OKcuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJA U TMIPOKCUA UHKA, TUAPOKCOKOMILIEKCHI HMHKA. [[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3YYEHHE KOJUIEKIMH «MeTauilbl M CIUIABb», B3aWMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIEMCTBUE THUIIPOKCUIOB AIIOMUHUSA MU ILIHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOUYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CIOCOOBI MOMYYEHUsI BaKHEUIIUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlekapcTBeHHble cpencTtBa. lIpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMHMSI MUK OCHOBHBIE KOMITOHEHTHI, NUIIEBbIE J00aBKU. Posb Xumuu B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. beitoBas xumwus. [IpaBuna
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MATEpHAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB pEAKLUH, €CIU OAHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BELIECTBA B PACTBOpPE, AOJIM BbIXOAA MPOAYKTA PEAKLUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4YeCcKoN XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ TIOHSITHH, MPUHATHIX B OTJCIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHAJIW3, CUHTE3, KiIacCuPUKalus, NepUOAUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIENb, MOJIEIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHbD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nuecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, DHEPTHs, Macca.

buomorus: kieTka, opraHusM, dKocucTemMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
peCypchl.

TexHONIorus: XMMHUYECKas] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUYECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



nperaaparoB, IMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHATIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAaMOONPEAECTICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS IMpeaMeTa «XUMHS»  OTPAXKaIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIMYHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaAMeTa «XUMHUSD» OTPaXKaroT
c(hOpPMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPAKTUUYECKON JesTeIbHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpeca M [03HABaTEIbHBIX MOTHMBOB B IMOJIYYEHUHM U MOCIEIYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIluH, CBA3aHHBIC C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCTIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM TNPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY HWHIMBUIYAJIbHOW TPAECKTOPUU
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHU IS
pelIeHrs BOMPOCOB PAlMOHAIEHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTABICHUS] 00 OKPYXKAlOIeM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KYyJIbTYpbl, B PEIICHUH [JIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIE0BATEILCKON NeATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
HEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHeUU(PUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleOBaHUE, HAOIIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA W YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE AeiicTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHWS M KPUTEPUHM JJIA KJIACCH(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakiuu — MpU PENICHUU Y4YEOHBIX TMO3HABATENBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEIECTB U XUMUYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIHUpOBaTh 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wuHpOpMaNKK, HEOOXOIUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCMOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((usnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KOMMyHI/IKaTI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMON TEMBI B XOJ€ TUAJIOra U/ UiH
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlUeil pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM MPU BBINOIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, u GopMyJIUpPOBATH BHIBOJIBI
II0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM ITyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00CyX/1eHNs 1 OOMEHa MHEHUSMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENLCKUX 3aj7ad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIIITh CAaMOKOHTPOJIb JECATEIBHOCTA Ha OCHOBE CamMOaHalu3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTAaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yTIIyOIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUISCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BHUJBI JACATEILHOCTH
MO TOJYYEHHUI0 HOBOT'O 3HAHUS M MPUMEHEHHIO 3HAHUN B PA3JIMYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMsAX, CBA3aHHBIX C XUMHUEN. B
IporpaMMe 10 XHMHUH NPEAMETHBIE PE3yJIbTAaThl MPEACTABICHBI 10 TOJaM
V3YyUYEHUS.

10 KJIIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(OpPMHPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHUYeCKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO



pPa3BUTHS YEJIOBEUYECTBA B PEUIEHUH NPOOJIEM 3KOJIOTMYECKOM, SHEPTETHYECKOU U
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MaTE€pHaJOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
MPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOIIEH KYJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUYECKUN DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obojoyka aroma, S-, P-, d-aToOMHbBIE OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTaned, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTENIEHb OKUCIEHUS, XUMUYECKasi CBSI3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YTIEBOAOPO/BI,
KHCIIOPOJ- U a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuogmueckuit 3axkoH J[. M. MenneneeBa, Teopus CTPOEHHUS OpPTraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalICHUS DBHEPrUM TP XUMUYECKUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI IPUYMHHOCTHA U CUCTEMHOCTH XMMHWYECKHUX SIBICHHI; MPEICTABICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLUi, TEPMOJMHAMHYECKHMX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(bakTOoJOTMYECKHE CBEACHHUS O CBOMCTBaX, COCTaBe, MOJIYYEHUHM U 0O€30MacCHOM
UCIIOJIb30BaHUU BaXXHEHMIIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTENIbHOCTH ~ 4YelloBeKa, OOIMMX  HAay4YHbIX  OPHUHLIMIAX  XUMHYECKOIrO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHSITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJIi COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHMUYECKUX
BELLECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEACTBOM  COCTABJICHMS



AJIEKTPOHHOTO OajlaHca »dTUX peaKIMii, peakmuii HOHHOTO OOMEHa IyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

M3TOTaBJIMBATh MOJICIN MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WIUTIOCTPALIUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTAHABIMBATH MPUHAICKHOCTh H3YUYEHHBIX
OpPTraHWYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPeICIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHHS JJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITWIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIeTrull, aneTaabIerujl, aleToH, MypaBbHUHas
KHUCJIOTa, YKCYCHasl KUCIIOTa, CTEapUHOBAs, OJICMHOBAs, MAJIbMUTUHOBASI KUCIOTHI,
TJIMIUH, ajJaHuH, MalibTo3a, PPYKTO3a, aHWIUH, JTUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OPTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsT W HOHHAs CBsI3b, G- M T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
opranndeckux BemectB A. M. bBytiepoBa a1 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPraHWYECKUX BEMIECTB: aJKAHOB, IIMKIIOAIKAHOB, aJIKCHOB, AJIKAJIUECHOB,
AJIKWHOB, APOMATHYECKHUX YTJIEBOJIOPOJOB, CIUPTOB, AQJIbJETHU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHIIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKAY  HUMH  YpPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHil C MCHOJIb30BAHUEM CTPYKTYpPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHSI TMOJTBEPXKJIAaTh Ha KOHKPETHBIX MpPUMEpPax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COSAUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHHUSI TPUMEHSThH 3TH 3HAHMUS;



chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIC oneparuu
MBICITUTEIBLHON JEATeIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJICJACTBEHHBIX CBA3CH — JJIS U3Yy4YCHUS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIMIL;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUDA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHUYECKONM XUMHUHU JUIsi OOBIACHEHUS U
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

chOPMHPOBAHHOCTh YMEHHM: TMPOBOJUTH PACUETHI IO XUMHUYECKUM
dbopMylilaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UYECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMHUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XMMUYECKHUX DJIEMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  IMOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTkon
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbIEC 3HAHUS TSl IPUHSTUSL TPAMOTHBIX PEIICHUN
npo0JieM B CUTYaIlUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIydeHHEe W HW3yYEHHE CBOMCTB OPTraHUYECKHX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJOPOJOB pAa3MYHBIX KIACCOB U
KHUCJIOPOJACOJICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpaBUI
O0e3omacHoro oOpamieHusi ¢ BellecTBaMU M J1a0OpaTOpHbIM 00OpPYIOBaHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATH B pasIuyHON Gdopme
pe3yabTaThl SKCHEPUMEHTA, aHAIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuia SKOJOTHYECKH 11e71eCO00pa3HOTO MOBEJEHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouien
MIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JEUCTBUS HA >KHUBBIE OPTraHU3MBbI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh, YMEHUUW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(MOPMAITUN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHAS
JUTEpaTypa, CpeicTBa MaccoBOM nHpopManuu, IHTepHET U apyrue), KpUTUYECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadareiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUsI Kypca «OOmas W HeopraHuveckas
XUMUSD OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbBI, O MECT€ M 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEYEHUH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJIOTMYECKOW, IHEPreTUYeCKON M MUIIEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECICUCHHM PAllMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3JI0POBBIO U TMPUPOIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe MOHATHS — XWMUYECKHH JJIEMEHT, aToM, SJIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXKIEHHOE COCTOSHHMS aToMa, THOpHAM3alMs aTOMHBIX OpOWTajield, HOH,
MOJIEKYJIa, BAJCHTHOCTb, JJEKTPOOTPHUILIATEIBHOCTh, CTCNEHb  OKHCIICHHUS,
XUMHUYECKass CBs3b (KOBaJ€HTHAs, WOHHAsA, MeETAJUIMYECKas, BOJOPOJIHAs),
KpPUCTAJUIMYECKasd pEIIETKAa, XUMHYECKash pPEaKUus, pacTBOpP, DSICKTPOIUTHI,
HEAJIEKTPOJIUTHI, JJICKTPOJUTUYECKAST JUCCOLMAINSA, CTENEHb JHUCCOLMAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XAMHUYECKOU pEaKIUM, CKOPOCTh XUMUYECKON PEAKIINU, XUMHUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AICKTPOJMTHUUYECKOM IUCCOLMAIUHU, MEePUOIUIECKUIMA
3akoH [[.1. MennerneeBa, 3aKOH COXPAaHEHUsI MACCHI BELIECTB, 3AKOH COXPAHEHUS U
MPEBPAIICHUS YHEPTUHM MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJWYECKUHN S3BIK
XMMHWHU, MHPOBO33PEHUYECKHE 3HAHMS, JIeKAlNM€ B OCHOBE ITOHUMAaHHS
MPUYAHHOCTA M CHUCTEMHOCTHM  XMMHYECKMX  SIBJICHUW;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM U
HA/IMOJICKYJIIPHOM  YPOBHSIX; NPEACTABIEHUS O MEXaHU3Max XUMHYECKHX
peakiui, TEPMOJUHAMHUYECKHUX M  KUHETHYECKHX 3aKOHOMEPHOCTSAX  HX
MPOTEKaHUs, 0 XMMHUYECKOM PaBHOBECHH, PACTBOpPAX M JAUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, IMOJYyUYCHUH W 0€30MacHOM
WCIIOJIb30BAaHUU BAKHEHIIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOMN
NEATETLHOCTH  YeJOBeKa, OOMUWX  HAYYHBIX  NPUHIUIAX  XHMHAYECKOTO
MIPOU3BOJCTBA;



c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJeHTHas,
VOHHAs, METaJUIMYeCKas, BOJAOPOAHAs), THUII KPUCTAUIMYECKOW pElETKU
KOHKpPETHOT'O BEILECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBS3M W THUMA KPUCTAIMYECKOW PpEIIETKH, OOMEHHBIA WU
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

cOPMHPOBAHHOCTh ~ YMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, W3MEHEHUIO
CTETIEHEH OKMCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTaiu3aropa M
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kiaccuukanuu
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI NMEPUOINYECKOro 3akoHa J1.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—4ETBEPTOTO MEPHUOIOB
[Tepuomnueckonn  cucremsr  J[.H. MenpneneeBa,  HUCHONB3YyS  MOHATHUA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOJYPOBHU», «S-, P-, d-aTOMHbIC
opOuTanm», «OCHOBHOE U BO30YXAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKUX JJIEMEHTOB M MX
coequHeHUM no mnepuojmaMm U rpynnaMm Ilepuonnueckon cucremsr J[. U
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIAcCOB,  TOATBEPKIATb
CYILLIECTBOBAHHE TE€HETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMHU BELIECTBAMHU C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCJIHTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOrO OanaHca
TUX PEAKUUH; peakiuil MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX TOJHBIX U



COKpPAlIEHHBIX  MOHHBIX  YPaBHEHWW;  peakuMi  TUAPOJIW3a;  PEaKIui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IM4HBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIECHUS XUMHUUECKOTO PAaBHOBECHS T10] BIUSHHEM
BHEIIHUX Bo3AeiicTBuil (mpunuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aAMMHAKa,
oOIIMe HayyHble MPUHLMIBI XUMUYECKMX MPOU3BOJICTB; LIE€JIECO00PA3HOCTD
INPUMEHEHUSI HEOPTraHWYECKHUX BELIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOYKHU
3pEHMS COOTHOLLICHHS PUCK-TI0Jb34;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUNW NpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEINPOBAHNUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MPU SKCIEPUMEHTAIILHOM HUCCIEA0BAaHUU BEILIECTB
U 108 OOBSCHEHUS XHMHYECKUX SIBJIICHUW, HMMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HY;

Cc(OPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MOHATUSMU U TPEJICTABJICHUAMH JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIs
00J1€€ 0OCO3HAHHOIO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BeleCTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKkuuy; 3Ha4eHUs BOAOPOAHOTO MOKA3aTeNsl pacTBOPOB KHUCIOT M IIEIOYEN C
U3BECTHOM CTEMEeHbIO JUCCOLMAlMU; Macchl (00bEMa, KOJIMYEeCTBa BEIIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJaHO B U30BITKE
(MMeeT TpHUMECH); AOJM BbIXOJA MPOJAYKTa pEaklUUH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEAECIICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOINBIO HHAMKATOPOB, W3YyYECHHE BIIMSHUSA
pa3inuuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEaKkIuH, pelieHHe
DKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metaey u  «Hemerambsy) ¢
coOIoIeHHEM TIPaBUII OE30MacHOr0 OoOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMyIUpOBaTh LE€lb HCCIEAOBAaHUSA, INPEIACTaBIATh B



pasnu4yHON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBHUHM C HWHCTPYKIMSIMH TIO BBINIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKHUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JIEUCTBUSI HA YKMUBBIE OPTaHU3MbI ONPENCIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeacTBa MaccoBoit nundopmaiuu, IHTepHET U Ipyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(DOpMaIuio, nepepadbarbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



OCHOBHBIE BU bl AEATEJIbHOCTH OBYYAIOILIINXCA

10 KJACC
Haumenosaunue
No KomnuuecTtBo OCHOBHEIE BUJIBI JIEATEIILHOCTH
pa3/iesioB U TeEM [IporpammHoOe coaepkaHue
n/n 4acoB oOyJaromuxcs
y4eOHOTO0 MpeIMeTa
Pa3znen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XUMHMH

1.1

[Ipenmer oprannyeckou
XUMHUH.

Teopus crpoenus
OPraHUYECKUX
COeIMHEHNH

A. M. bytnepoBa

15

[IpenmMer U 3Ha4YeHHE OPraHUYECKOM
XUMUH, NPEJICTABIIEHUE O MHOTO00pa3uu
OpPraHUYECKUX COETUHEHUM.

DJEKTPOHHOE CTPOCHHE aToMa yIiepoa:

OCHOBHO€ U BO30YX/I€HHOE COCTOSIHUS.
BaneHTHble BO3MOKHOCTH aToMa
yriiepojia. XuMHYECKas CBSI3b

B OPTAaHUYECKUX COCAUHEHUSIX. THUIbI
rUOpUIU3AIMK aTOMa yTiepoa.
Mexanu3mbl 00pa30BaHUs KOBAJICHTHON
CBA3U (OOMEHHBIN U TOHOPHO-
aKIEeNTOPHBIN). TUIIBI TEpEKPHIBAHUS
ATOMHBIX OpOHTANICH: G- U T-CBS3H.
OnunHapHasi, ABOMHAS U TPOMHAs CBS3b.
CniocoObl pa3pbiBa CBsI3el B MOJIEKYJIax
opranuueckux Bemiects. [lonstue

0 CBOOOJIHOM pajiuKaie, HyKjaeopuie u
anexTpodue.

Teopus cTpOeHUST OPraHUYECKUX

PackpeiBaThb  CMBICT  HM3y4YaeMbIX
MOHSATUM (BBIJETSATH UX XapaKTEPHBIC
MPU3HAKH) U IPUMEHSITh 3TU MTOHATHS
II[PU OIMUCAHUU COCTaBA U CTPOCHUSA
BCIIICCTB, TUISt OOBSICHECHUSA
OT/ICJIbHBIX (DAKTOB U SIBJIICHUIA.
PackpbiBaTh CMBICIT MOJIOKEHUN
TEOPUU CTPOCHUS OPraHUYECKUX
BemiecTB A. M. bytieposa u
IPUMEHSTh UX JIJ151 00BSICHEHUSI
3aBHCUMOCTHU CBOMCTB BEIIECTB

OT COCTaBa U CTPOCHHUS.
Hcnonws3oBaTh  XUMHUYECKYIO
CHMBOJIMKY I COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX,
CKEJIETHBIX ) (DOPMYJT OPTaHUIECKUX
BEIIIECTB.

Onpenensite BUABI XUMUYECKOM
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coenuHennii A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTHUE — CTPYKTYpHas
TEOPHUsI OPraHUYECKUX COCIMHEHU.
3Ha4YE€HHUE TEOPHUH CTPOCHUS
OpraHUYECKUX COCTMHEHUMN.
MomnekyJspHbIE U CTPYKTYpPHBIE
dopmynsl. CTpyKTYpHBIE (DOPMYJIBI
pPa3JIMYHBIX BUJIOB: pa3BEpHYTAas,
COKpAILEHHAs], CKEJICTHAS.

N3omepus. Buasl nzomepun:
CTPYKTypHasi, IPOCTPAaHCTBEHHASI.
OnekTpoHHbIE A3()(PEKTHI B MOJIEKYJIaX
OPraHUYECKUX COCIMHCHUU.
NHayKTUBHBIN 1 ME30MEPHBIN 3P HEKTHI.
[Ipencrapnenue o kinaccuukanuu
opraHudeckux BemiecTs. [lonsaTue

o (byHKIIMOHATBHOM rpymme. ['omonorus.
I'omonoruueckue psapl. HoMenkiarypa
OPraHUYECKUX COCIMHCHUN
(cucremaTnueckasi U TpUBHAJIbHbBIE
Ha3BaHUS).

Ocob0eHHOoCTH U Kaccudukanus
OpraHu4ecKux peakuuil. OKUCIuTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUN

B OPTaHUYECKON XUMHUH.
JKCIEPUMEHTAIbHbIC METOABI
HU3y4eHHUs BELeCTB U UX NPeBPALLCHHIA:

CBsI3U (OJIMHAPHBIC, KPaTHHIE)

B OPraHUYECKUX COCTMHCHUSX.
XapaxkTepu3oBaTh POJib U 3HAUCHUE
OpraHUYeCcKON XMMUU B PEUICHUN
po0JIeM PKOJIOTUUECKOM, ITUIIEBOM
0€30I1aCHOCTH, B pa3BUTHHU
MEJUIUHEI, CO3/IaHUH HOBBIX
MaTepualioB, B 00eCIIeYeHUN
palMOHAIBHOTO
MIPUPOAOTIO0JIH30BAHUSI;
NOATBEPKAAaTh €€ CBA3h C IPYTUMU
HayKaMmH.

Hcmonp3oBaTh MOAEIN
OPTaHUYECKHUX BEIIECCTB

JUISl WJUTFOCTPAIlMU UX XUMHUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOCHHUS.
HaOmronaTh 1 OuchIBaTh
JIEMOHCTPAIMOHHBIE OTBITHI;
IIPOBOJIMTH M OIUCHIBATH
71a60paTOPHBIE OTBITHI
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e JleMOHCTpaIIUK:

— O3HAKOMIJICHHUE C 0OpasiaMu
OpPraHUYECKUX BEIIECTB U MaTepUaIaMH
Ha UX OCHOBE;

— OIIBITHI IO MPEBPAIICHUIO
OpTraHUYECKUX BEIIECTB IIPH HarpeBaHUU
(ru1aBieHue, oOyIrJIMBAaHUE U TOPEHHUE).

e JIlaGopaTOpHBIE OMBITHI:

— MOJEIUPOBAHUE MOJIEKYJT
OpTraHUYECKUX BEICCTB

Hroro no pazgeny 15

Pa3znen 2. YriieBoaopoabl

2.1 | IlpenenvHbie 7 Auikasbl. ['oMosiornueckuii ps1 ankaHoB, | BiaaeTs n3ydaeMbIMU XUMUYECKUMU
YTJIEBOJIOPOJIBI — ob1ast hpopmysia, HOMEHKJIATypa U MOHSATUSIMHU.

AJIKaHbl, TUKJIOAJIKaHbI

U30MepHsi. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
aIKaHoB, SP3-rUOpHUAN3aLUS ATOMHBIX
opOuTanei yrieposaa, G-CBs3b.
Kongopmepor. Duznueckue cBoicTBa
AJIKaHOB.

XUMHUYECKHUE CBOWCTBA ATKAHOB: PEAKIIUU
3aMelIeHus], U30MEpHU3aIliH,
JNETUAPUPOBAHUS, IMKIU3AINHY,
MUPOJIN3a, KPEKWHTa, TOPESHHUS.
Haxoxnenue B mpupoae. CriocoOsnl
MOJTyYeHUsI U IPUMEHEHHUE aJIKaHOB.

BrisBasTE XapakTepHble NPpU3HAKU
NOHSTUM, YCTAHABINBATh UX
B3aUMOCBSI3b, UCITOJIb30BaTh
COOTBETCTBYIOIIUE MOHITHUS

IIPU OMKUCAHUU COCTaBa, CTPOCHUS
Y MIPEBPALIEHUN OPTaHUYECKUX
COCMHEHUH.

Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaAIEHHOM,
CKEJIETHOM) (hopMyJT yTIEBOIOPOIOB.
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Huknoankauel. O6mias Gpopmyna,
HOMEHKJIaTypa M H30MEpHsI.
OcoOEHHOCTH CTPOCHUS U XUMUUYECKUX
CBOMCTB MaJIbIX (IIMKJIOMPOTIaH,
IIUKJI0O0yTaH) U OOBIYHBIX (IIMKJIOTICHTAH,
LUKJIOTEKCaH) [UKJI0anKaHoB. CriocoObl
MOJIYYCHUS U IPUMEHEHHUE ITUKII0AIKAaHOB

2.2

HenpenenvHbie
YTJIEBOJIOPOBI:
AJIKEHBI, aJIKaUCHBI,
AJKUHBI

16

AJikeHbl. 'oMoJIOTHYeCKUM AT aJTIKEHOB,
o61ast hpopmysia, HOMEHKJIATYypa.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJI aJIKEHOB,
sz-m6pnzu/13au1/m aTOMHBIX OpOUTaNIeH
yriepoaa, 6- v n-cBsizu. CTpyKTypHas U
reoMerpuueckas (yuc-mpamnc-) K30MepHsi.
DuU3MYECKHE CBOMCTBA AJTKCHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MIPUCOEANHEHUSI, 3aMEILICHUS

B O-TIOJIOYKEHHUE ITPU IBOMHOM CBS3H,
MOJIMMEPU3AIIMU U OKUCJICHHUS.
lIpeocmaenenue o mexanuzme peaxyuu
INeKMPOPUILHO20 NPUCOEOUHEHUS.
[IpaBuno MapkoBHuKkoBa. KauecTBeHHBIE
pEaKUHU Ha JBOWHYIO CBS3b.

CnocoObI MoJTydeHus! ¥ MPUMEHEHUE
AJIKCHOB.

Anxanuensl. Kimaccudukanms
aJIKaJIUCHOB (COMPSIKEHHBIE,

VYcraHaBauBaTh NPUHAIJIC)KHOCTD
BEIIECTB K ONPEIeIEHHOMY KJIacCy
YIIEBOAOPOIOB IO COCTAaBY U
CTPOCHHIO, Ha3bIBATh UX

M0 CUCTEMAaTUYECKOU HOMEHKIAType;
MPUBOJUTH TPUBUAIbHBIC HA3BAHUS
OT/EJIbHBIX MTPEACTABUTEIICH
yII€BOAOPO/IOB.

OnpenensTte BUAbI XUMAYECKON
CBSI3U B MOJIEKYJIaX YIJI€BOAOPOIOB
(KoBaJIeHTHAs! HEMOJSIpHAs U
NOJIIpHAs, G- U T-CBSI3b).
[TonTBepkaaTh HA KOHKPETHBIX
npuMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPaTHOCTH U THUIA
KOBAJICHTHOU CBS3U (G- U - CBSI3M),
B3aMMHOTO BJIMSTHUSI aTOMOB M TPYTIIT
aTOMOB B MOJIEKYJIaX; a TaK¥Ke

OT OCOOEHHOCTEH peanu3aiuu
Pa3IMYHBIX MEXAaHU3MOB MPOTEKAHUS
pEaKIuu.

XapakTepu3oBaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3NIEeCKUe U
XUMHUYECKHE CBOMCTBA, BAXKHEUIIINE
CIOCOOBI MOJIYYEHUS YTIIEBOJOPOOB,
MpPUHAJICKAIIUX K Pa3TUIHBIM
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U30JIMPOBAHHBIE, KYMYIUPOBAHHDIE).
Oc00EHHOCTH JIEKTPOHHOTO CTPOCHUS U
XMMHUYECKUX CBOWCTB COMPSIKEHHBIX
TUeHoB, 1,2- u 1,4-nipucoeuHeHue.
[Tomumepusanus CONP>KEHHBIX TUEHOB.
CnocoObl OJIy4eHHS U IPUMEHEHHE
aJIKaJUECHOB.

AnkuHbI. 'OMONOTrHYECKU psii AIKUHOB,
oOmas opmysa, HOMEHKJIATypa 1
U30MepHsl. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
AJKUHOB, SP-TUOPUAN3ALINS SJICKTPOHHBIX
opOuTaneit aroma yraepoja. @uznyeckue
CBOMCTBA AJIKUHOB.

XHWMHUYECKHE CBOMCTBA: PEAKLIUH
IIPUCOEIUHEHUS], AUMEPU3ALINU U
TpUMEpPU3AIMU, OKUCIEHHS. KUCI0THBIE
CBOMCTBA AJIKWHOB, UMEIOIUX KOHIIEBYIO
TPOMHYIO CBsI3b. KaueCcTBEHHBIE peakuuu
Ha TPOMHYIO CBS3b.

Croco0bl OJTydeHHs U IPUMEHEHUE
AJTKUHOB

2.3

ApomMartnueckue
YTJIEBOJIOPO/IbI (apEHBI)

10

ApomaTriecKkue yrieBoA0pPOIbI.
["'omonorudeckuii psig apeHoB, o01as
dbopmyra, HOMEHKIIATypa U U30MEPHUSL.
DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbI O€H30a.

KJIaCCaM.

BhIsSBISITS T€HETHUECKYIO CBSI3b
MEXIY YTIeBOAOPOAAMH PA3IMYHBIX
KJIACCOB U MTOATBEPKIAATH €€ HAITUYUE
YpaBHEHUSIMU COOTBETCTBYIOIINX
XUMHUYECKUX peaKIni

C UCIIOJIb30BAHUEM CTPYKTYPHBIX
dbopmyJ1 BEIIECTB.

XapakTepu3oBaTh HCTOYHUKHU
YTIAEBOAOPOJIHOTO ChIPhs (HE(TH,
IIPUPOJIHBIN Ta3, YTojb), CHOCOOBI UX
nepepabOTKU U MPAKTUYECKOE
NPUMEHEHHUE TOJYyYaeMBbIX IPU FTOM
POAYKTOB.

Hcnons3oBathk 001IEHAYYHBIE
METO/Ibl TO3HAHUS

IPU CAMOCTOSITEIIBHOM
IUTAaHWPOBAHUU, IPOBEICHUU U
OMMHMCAaHUU XUMHUYECKOTO
AKcrepuMeHTa (1abopaTopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh nmpaBuiiaM 06e30macHON
paboThI B JlabopaTtopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
NOCY/Bl M 00OPYIOBaHUS, a TAKKE
paBuiiaM OOpAIEHHS C BEIIECTBAMU
B COOTBETCTBHH C MHCTPYKLUAMU
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IIpasuno apomamuunocmu, npumepnl
ApPOMAMUYECKUX COeOUHEHUIL.
DOU3NYECKNE CBOMCTBA apEHOB.
XUMHUUEeCKHE CBOIicTBa OCH30J1a U €ro
TOMOJIOTOB: PEaKIIMH 3aMEIICHUS

B OCH30JIbHOM KOJIBIIE U YTIIEBOJOPOHOM
paauKale, peakiuy IpucoeInHEHNUS,
OKHCJICHHE TOMOJIOTOB O€H30.1a.
Peaxyuu sanexmpoghunvroco 3amewenus.
[Ipencrapierue 00 OPUESHTUPYIOIIEM
JIEHCTBUY 3aMECTUTEIICH B OCH30JIbHOM
KOJIbII€ Ha MPUMEPE ATTKUIBHBIX
paauKanoB, KapOOKCUIBHOM,
TUJPOKCUIIBLHBIN, aMUHO- U HUTPOTPYIIIL,
aTOMOB TaJIOTCHOB.

OC00EeHHOCTH XMMHYECKUX CBONCTB
ctuposia. [lomumepuzanus crtuposa.
CriocoObl oSTydeHUsI ¥ IPUMEHEHNE
apoMaTUYECKHUX yTJIEBOIOPOJIOB

2.4

[IpupoaHbIE HCTOYHUKHN
YTJIEBOJIOPOIOB U UX
nepepadoTKa

[Tpupoausriii ra3. [lomyTHbie HeTsIHBIC
ra3el. HepTh 1 €€ mpoucxoxaeHue.
KameHHbIN yTrob ¥ IPOLYKTBI €r0
nepepadoTKu.

CnocoObl nepepaboTku HeTH:
NEPETOHKA, KPEKUHT (TEPMUYECKHM,
KaTaIMTUYECKUI ), pu(OPMUHT, TUPOJIU3.
[IponyxTsl nepepaboTku HEPTH,

BBIINOJIHEHMS 1a00PAaTOPHBIX OIIBITOB
U IPaKTUYECKUX paboT

10 MOJIYYEHUIO U U3YUYEHHUIO
OpraHUYECKUX BEIIECTB.
IIpeacraBisTe pe3ynbTaThl
AKCIIEpUMEHTa B (pOpME 3anucu
YpaBHEHUI COOTBETCTBYIOLIUX
peakumii U JenaTh BBIBOJBI HAa UX
OCHOBE.

[IpoBOINUTH BEIYMCIICHHUS

JUTSI ONIPEICIICHUS MOJIEKYJIIPHON
(opMyJIbl OPraHU4YECKOTO BELECTBA
[0 YPABHEHUIO XUMUYECKOMN peaKIuu
Y TI0 MaCCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIMX B €0 COCTaB,
1o macce (00bemMy) MPOAYKTOB
CropaHusl.

CamocTosTENBHO IUIAHUPOBATH U
OCYLIECTBJIATH CBOIO
NO3HABATEJIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYIINOBON y4eOHO! AeSITENbHOCTU
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UX IPUMEHEHHUE B TPOMBIIIIJICHHOCTH
U B OBITY.

['eHeTHYeCKast CBA3b MEXKAY PA3TMIHBIMHU
KJIaCCaMH yTJICBOIOPOIOB

2.5

["astoreHnpon3BoHbIE
YTJIIEBOJOPOIOB

DJIEKTPOHHOE CTPOEHUE
rajoreHONPOU3BOIHBIX YTIIEBOIOPOJIOB.
Peaxinu 3amenienus rajoresa

Ha TUJPOKCHUII, HUTPOTPYIIITY,
WAHOTPYIIY, aMUHOTPYIIITY.

JleficTBUE HA TAJIOTEHITPOU3BO/IHbIC
BOJIHOTO ¥ CIIUPTOBOI'O pacTBOpa
menoun. B3anmonericTeue
JUTaJIOTeHAJIKAHOB C MarHUEM U IIUHKOM.
[TonsTHE O METAITOOPTAHUYECKUX
coeauHeHusAX. Mcnonp3oBanue
rajOreHNPOU3BOAHBIX B OBITY, TEXHUKE U
B CUHTE3E.

JKCIEPUMEHTAIbHbIE METOAbI
HU3y4YeHHUsI BelleCTB U UX MPeBPAIlCHHIA:
e J/[emoHCTpanuu:

— JeMOHCTpanus PU3nIecKux CBOMCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTB);

— Ka4eCTBEHHBIC PEaKINU
YTJIEBOJIOPOJIOB PA3IMYHbBIX KJIACCOB
(oOecuBeunBaHre OPOMHOM WIIU HOTHOM
BOJIbl, pAaCTBOpA NEpMaHraHaTa Kaius,
B3aUMOJICMCTBUE AllETUIIEHA
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C aMMHUA4YHBIM PACTBOPOM OKCHAA
cepebpa);

— o0pa3ipl macTMace, Kay4yyKoB
PE3HHBIL;

— koyuekuu «HedTe» u «YTomm»;

— BuAeo(pparMeHT «Bynkanuzanus
PE3HUHBDY.

e JlabopaTopHbIE OMBITHI:

— O3HAKOMJIEHHUE C 00pa3laMu
IUIACTMAcC, Kay4yKOB M PE3UHBI;

— MOJEIIMPOBAaHUE MOJIEKYJI
yIIEBOAOPOIOB U
raJIOr€HONPOU3BOIHBIX;

— TOJIyY€HHE METaHA U U3YUYECHHE €T0
CBOMCTB;

— TIOJIyYE€HHE alleTUJIEHA U U3yYEHHUE €ro
CBONCTB.

e [IpakTueckue padboThI:

Ne 1. [lony4yeHue 3TUIEHA U U3YUYECHHE
€ro CBOWCTB.

e PacuérHble 3anayn:

— OIIpelIeJICHUEe MOJIEKYJISIPHON
(opMyJIbl OpraHUYECKOTO BEIIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJIAILMX B €r0 COCTAB;
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— Hax0XJICHUE MOJICKYJISIPHOM (HhOPMYJIBI
OPraHUYeCKOT0 COSMHEHHMS IT0 Macce
(00BEMyY) TIPOTYKTOB CTOPAHUS;

pacu€Thl M0 YPaBHEHUIO XUMHUCCKOM
peakiuu

Hroro no pazneny

45

Paznen 3. Kuciiopoacoaepxaniye opraHnyecKue coeInHeHHsI

3.1

Crouptel. @eHoa

15

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
CrtpoeHue MoJiekyJ (Ha mpuMepe
METaHOJIa ¥ 3TaHoJa). ['oMonornyeckuit
psin, obmras hopmya, u3omMepus,
HOMEHKJIaTypa U Ki1accupuKaius
cupToB. PU3nNUECKHe CBOMCTBA
crupToB. BosopoaHas cBs3b.
XHWMHUYECKHE CBOMCTBA: PEAKLIUH
3aMElIeHUs], JETUAPATALINN, OKUCIEHUS,
B3aUMOJICCTBUE C OPraHUYECKUMU U
HEOPTraHUYECKUMH KUCITOTaMHU.
KauecTBeHHas peakiiysi Ha OTHOATOMHBIC
cupThl. DU3NOJIOTUYECKOE JCUCTBUE
ATaHOJa U METaHOJa Ha OpTraHu3M
yenoBeka. CriocoObl MOTyYeHus U
MPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.
[Ipocteie 2¢upsbl, HOMEHKIATYpa U
nzomepusi. OCOOCHHOCTH (PUBHUECKUX U
XUMHUYECKUX CBOMCTB.

PackpeIBaTh cMBICT H3ydaeMbIX
MOHATHH (BBIEATH UX XapaKTEePHBIC
MPU3HAKU) U IPUMEHSTH 3T IMOHITHUS
IIPU OTIMCAHUU COCTaBa M CTPOCHUS
BEIIIECTB, JUISI OOBSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBIICHHIA.
Hcronp30BaTh XUMUYECKYIO
CUMBOJIMIKY JIJISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOI)
(hopMYII KUCIIOPOICOASPIKAIITIX
OpTraHUYECKUX BEIICCTB.
YcTaHaBIMBaTh MPUHAIICHKHOCTD
KHCJIOPOI0COEPKAIIINX
OpraHUYECKUX BEIICCTB

K OIPEIeNIEHHOMY KJIACCy MO0 COCTaBY
Y CTPOCHUIO, Ha3bIBaTh UX

110 CUCTEMAaTUYECKOH HOMEHKJIATYpe;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
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MHOT0aTOMHBIE CIUPTHI: STHJICHTJIMKOJIb
U rinepuH. Ou3ndeckrue 1 XUMUIECKUE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aUMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPTaHWYECKUMH KUCIIOTAMH,
KadeCTBCHHAS PEaKIIHs

Ha MHOTOQTOMHBIE CITUPTHI.
dusnonornyeckoe 1eHCTBUE

Ha opraHu3M 4esnoBeka. CriocoObl
MOJTYYCHUS U IPUMCHCHHE
MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJIEKYJIbI, B3AUMHOE
BJIUSTHUAC THAPOKCOTPYTIIIBI U
O6eH305bHOTO sipa. dusnyeckue
cBoricTBa heHosa. OcoOEHHOCTH
XUMUYECKUX CBOUCTB (peHoa.
KauectBennsie peakiuu Ha HEHON.
ToxcuuHocth Peromna. CriocoOb
MOJIyYeHUS ¥ IPUMEHEeHue (eHona.
®denondopmaibaeruaHas cMoia

3.2

KapGonwuibHbie
COCITUHCHHS:
aJIBJICTUIBI U KECTOHBI.

Kap6oHOBBIC KUCTOTHI.

CrnosxHble 3QUupsbl.
Kupsr

25

KapOoHusbpHbIE COeTMHEHNUS: aJIbICTHIbI
Y KETOHBI. DJICKTPOHHOE CTPOEHUE
KapOOHWJILHOM TPYTIIIHIL.
["'oMonioruyeckue psiabl allbJETHI0B U
KETOHOB, 00111as1 hopmyJia, U30MEpHUs

U HOMEHKIaTypa. Pusndeckue cBocTBa
aJbJIETUIOB U KETOHOB.

OT/ICJIbHBIX MIPEICTaBUTENCH
KMCJIOPOJICOJIEPIKAIINX COCTMHEHUIA.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
npUMEHeHue, GU3NYECKUe U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOJIyYEHUS TTPEACTABUTEIICH
Pa3JIMYHBIX KJIACCOB
KHCJIOPOJICOJIEPKAITUX COSTUHEHUT;
BBISIBJISITh TEHETUYECKYIO CBSI3b
MEKy HUMU U TOATBEPKIATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX
peakiuii C UCHOJIb30BAaHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
[TonTBepknaTh HA KOHKPETHBIX
puMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
KHUCJIOPOJICOICPAKAITIX
OpraHUYECKUX BEIIECTB

OT (PYHKIIMOHAJIBHBIX TPy

B COCTaBE€ UX MOJIEKYJI, B3AUMHOTO
BIIMSIHUSI QaTOMOB Y TPYIII aTOMOB

B MOJIEKYJIaX; a TaK¥Ke

OT OCOOEHHOCTH peaau3aiuu
Pa3IMYHBIX MEXAHU3MOB NMPOTEKAHUS
peaxKuuil.

OnuceIBaTh COCTAaB, XUMUYECKOE
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XUMHUYECKHE CBOWCTBA AJIBACTUAOB U
KETOHOB (peaKIuu MPUCOCTUHEHU).
IIpedcmasnenue o mexanuzme peaxyuu
HYKNe0hUIbHO20 NPUCOEOUHEHUSL.
OxkwclieHne ambJAeTHI0B, KaueCTBCHHBIE
peakiuu anpaerugoB. Crnocoosl
MOJIYYECHUS U IPUMEHEHHUE aJIbJIETUIIOB U
KETOHOB.

OZIHOOCHOBHBIE TIPENETBHbBIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHHUS MOJICKYJI KapOOHOBBIX KHUCIIOT.
N3omepus u HomeHknarypa. Guzndeckue
CBOWCTBA, BOAOPO/IHBIE CBSI3H.
XUMHYECKHUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKius dTepupuKaIHH,
PEeaKIHK C Y4aCTHEM YTIIEBOIOPOIHOTO
paaukana.

[TonsiTHe 0 MPOM3BOHBIX KAPOOHOBBIX
KHUCJIOT: CJIOXKHBIE 3(DUPBI, aHeUOPUObL,
2a102eHAHSUOPUODL, AMUObL, HUMPUTYL.
Oco0eHHOCTH CBOMCTB MypaBbUHOMN
KHUCIIOTHI.

MHuoroo6pasue kKapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEAEIbHBIX U
apOMaTHYECKUX KapOOHOBBIX KUCJIOT,
TUKapOOHOBBIX KUCIIOT,
TUAPOKCUKAPOOHOBBIX KUJIOT.

CTPOCHHUE U IPUMEHEHHUE )KUPOB U
YIIEBOAOB, XapaKTepU30BaTh UX
3HAYCHUE IS KUZHEAEATCTLHOCTH
OpraHU3MOB.

Oco3HaBaTh OMACHOCTh BO3/ICUCTBUS
Ha J)KUBBIC OPTaHU3MBI OTIPECICHHBIX
KHUCIIOPOICOIEpKAIIUX
OpraHUYEeCKUX BEIIECTB U MOACHSThH
Ha IPUMEPax CIOCOOBI YMEHBIIECHHUS
¥ TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHCTBUSI HA OPTaHU3M YEJIOBEKa.
Hcnonb3oBaTh 001ICHAYYHbBIC
METO/Ibl TTO3HAHUS

IPY CaMOCTOSITETLHOM
ITAHUPOBAHWUH, TIPOBEICHUN U
OTHCAaHUN XUMUYECKOTO
sKcrepuMeHTa (1abopaTopHbie
OTIBITHI M IPAKTHYECKHE pabOTHI).
CrnenoBats npaBuiiam 0e30macHOM
paboThI B TabopaTtopun

IIPY KCTIOJIb30BAHIH XUMHUYECKON
MOCY/IbI U 000PYIOBAaHUS, & TAKKE
IpaBUIaM OOpaIlleHus C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIHSIMHU
BBITIOJIHEHUS TA00OPATOPHBIX OMBITOB
U IPAKTUYECKUX padoT

0 MOJIYYEHUIO U U3YUECHHIO
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[IpencraBuTeny BHICIIMX KAPOOHOBBIX
KHUCJIOT: CT€apUHOBAs, MAJIbMUTUHOBAS,
OJICUHOBAS, IUHO1e8451, TUHONIEHOBAS.
KUCIOTHL. CrIOCcOOBI OTyUYEeHUS U
npyUMeHEeHUE KapOOHOBBIX KUCIOT.
Cnoxusle 3¢upsbl. ['oMonorudeckuii ps,
obmas hopmyna, H3oMepus U
HOMEHKJIaTypa.

XKupsl: ctpoenue, puznyeckue u
XUMUYECKUE CBOMCTBA KUPOB: THUAPOIU3
B KHCJIOM U IIEJIOYHOMN cpenax.
Oc00EHHOCTH CBOMCTB KHUPOB,
COJICpIKAIlUX OCTATKU HETIPEIETbHBIX
KUPHBIX KUCIOT. JKUpBI B IpUpPO/IE.
MpbL14 KaK COJM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Moolee aencreue. [lonamue
0 CUHMEeMUYeCcKUx MOWUx cpeodcmaeax

(CMC)

3.3

YrieBoansl

10

OO6m1ast XxapakTepUCTHKA YTICBOIOB.
Knaccudukanus yrieBoaoB (MOHO-, 14-
U TIOJTHCaXapuibl).

MoHocaxapuapl: TJIFOK03a, PpyKTO3a,
pubo03a, rayaKkTo3a, 1e30KCUpruoo3a.
duznueckue CBONCTBA U HAXO0XKICHHUE

B nnpupojie. Dorocunres. Onmuueckast
uzomepus. Konvuamo-yennas
maymomepus Ha npumepe MoJieKyJivl

OpPraHUYECKUX BELIECTB.
[IpencraBisTe pe3ynbTaThl
AKCIIEPUMEHTA B (hOpMeE 3anucu
YPAaBHEHHUM COOTBETCTBYIOLINX
peakumii U JenaTh BBIBOJBI HA UX
OCHOBE.

IIpoBOAUTE BEIYUCIICHUS

JUISL ONIPEACIICHUS MOJIEKYJIAPHON
(opMyJIbl OPraHU4YEeCKOro BEIIECTBA
110 YPAaBHEHUIO XUMHUUYECKON PEAKLIUU
Y II0 MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJAIIHUX B €r0 COCTaB,
a TaK)Ke Ha OINPEICIICHUE JOJIN
BBIXO0/1a POAYKTA PEAKIINU

OT TEOPETUYECKU BO3MOKHOTO.
CamMOCTOATENBHO IUTAHUPOBATH U
OCYLIECTBJIATH CBOXO
IIO3HABATEIIbHYIO IEATEIBHOCTD;
IIPUHUMATh AKTUBHOE YYaCTHE

B IPYNMNOBOW y4eOHOH eI TeIbHOCTU
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2NI0K03bl, npoekyuu Xeyopca, a- u -
aHoMepbl 21I0KO3bl.

XUMHYECKHUE CBOMCTBA IITFOKO3BI:

C YYaCTHEM CHUPTOBBIX U aNbACTHIHOU
TPYIIIL, CIUPTOBOE U MOJIOYHOKHUCIIOE
OpOIKEHHE TITIOKO3HI.

[IpumMeHeHue TIII0KO3bI, €€ 3HAUCHHE

B )KU3HEAESATEIbHOCTH OPTaHU3Ma.
Jucaxapusl: caxaposa, MajibTo3a 1
nakto3a. BoccraHaBinuBaronme u
HEBOCCTAHABJIMBAIOIINE TUCAXAPU/IBI.
I'mpponus caxapossl. HaxoxaeHnue

B [IPUPOJI€ U PUMEHEHUE.
[Tonucaxapuapl: Kpaxmal, TJIMKOTEH U
nesuoa03a. CTpoeHne MakpoOMOJIEKY
KpaxMalia, TJIMKOT€HA U LEJLTI0I03bI.
du3nyUeCcKUe CBOMCTBA Kpaxmasa 1
LEJUTI0I03bl. XMMUYECKHUE CBOMCTRA
KpaxMaJia (TUIpoJin3, KaYeCTBEHHAs
peakius ¢ Hoaom). XuMHUYeCcKue
CBOMCTBA IEJUTIOJI03bI (TUIPOJIN3,
peakius noixydeHue 3hpupon
nesnoio3sl). [lonstue

00 UCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a,
alleTaTHBIN IIEJIK).
JKCIePUMEHTAIbHbIE METO/bI
HU3y4eHHUs BELeCTB U UX NPeBPallleHHIA:
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e /leMoHCTpanuu:

— CBOMCTBa CHUPTOB: pACTBOPUMOCTh
B BOJI€, B3aUMOJCHCTBUE ATaHOJIA

C HaTpueM, OKUCJICHHE STUIIOBOTO CIIUPTa
JTUXPOMATOM Kajus (BO3MOKHO
HCIIOJIb30BAaHUE BUICOMATEPUAIIOB);

— Ka4EeCTBEHHbBIC PEAKIIMH AJIbJICTUIOB:
C aMMHA4YHbIM PACTBOPOM OKCHJIA
cepebpa u ruapokcuaom Meau(ll);

— XHMHWYECKHE CBOMCTBA PacTBOpa
YKCYCHOU KHCIIOTHI.

e JlaGopaTOpHbIE OMBITHI:

— peakIus TJIUIepUHa ¢ THAPOKCUIOM
meau(ll);

— OKHUCJIEHUE 3THJIOBOTO CIIUPTA

B aJIbJICTHU]] PACKAICHHON METHOU
ITPOBOJIOKOM;

— B3aUMOJICMCTBUE PACTBOPA IIIFOKO3bI
¢ ruapokcuaom meau(ll);

— B3aMMO/JICUCTBUE KpaxMalia C HOJIOM.
o [IpakTueckue paboOTHI:

Ne 2. Pemenue skcnepuMEHTaAIbHBIX
3ana4 1o TeMe «CrnupThl U GEHOIIBIY;
Ne 3. Pemenue skcnepuMEeHTAIbHBIX
3aja4 1o reMe «KapOoHOBBIE KUCTIOTHI.
Cnoxubie 3¢upb.

e Pacuérnbie 3anayu:
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— OTpe/eICHUE MOJICKYIIIPHOU
(bOopMYyJIBI OPraHUYECKOTO BEIIIECTBA

110 MaCCOBBIM JIOJISIM aTOMOB 3JICMEHTOB,
BXOJISIIHUX B €r0 COCTaB; IO Macce
(o0BeMy) IPOIYKTOB CTOpaHUS;

0 KOJIMYECTBY BellleCTBa (Macce,
00beMy) IPOTYKTOB PEAKIIUU U/ WITH
HCXOJTHBIX BEIIECTB;

— pelleHre pacuE€THHIX 3a/1a4

Ha OIpeIeJICHNUE JOJU BhIXOa MPOIyKTa
pPEaKIMK OT TEOPETUICCKU BO3MOKHOTO

Hror

0 TIO pa3zaeny

50

Pa3nen 4. A3oTcoaep:kainiye Opranndeckue coeTHHeHnsI

4.1

AMUHBI.
AMWHOKHUCIIOTEI. beku

20

AMUHBI — OpPraHUYECKUE MPOU3BOIHBIC
ammuaka. Knaccugukanus aMiMHOB:
anudaTHIeCKue U apOMaTHYECKHUE;
MIEpPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue Mosekyd, oomias hopmyna,
U30MepHsi, HOMEHKJIATypa U (HU3ndecKue
CBOMCTBA. XUMHUUYECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIE
CBOMCTBa, AIKWJIUPOBAHKE, PEAKIINU

C a30THUCTOM KMCJIOTOM.

CoJmm aJIKuJIaMMOHUSL.

AHWIVH — IPEACTaBUTEb AMUHOB
apomaTtuyeckoro psaa. CTpoeHue
aHuiMHA. B3anMHoe BiIMsIHUE TPy

PackppIBaTh CMBICT H3y4aeMBbIX
MOHATHUH (BBIJIEIATH UX XapaKTEepPHBIC
MPU3HAKKN) U IPUMEHSATH AT MOHATUS
IIPY OTNTMCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JIs1 OOBSICHEHUS
OTJICTBHBIX (DAKTOB W SIBJICHHM.
Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOI)
dbopmyI1 a30TCOACPKAITUX
OpTraHUYECKUX BEIICCTB.
OnpenensiTh MPUHAIC)KHOCTD
A30TOCOJIEPKAIINX BEIIECTB
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aTOMOB B MOJICKYJIC aHWJIMHA.
Oco0EHHOCTH XUMHUYECKHX CBOMCTB
anuirHa. KauecTBeHHBIC peakinu

Ha aHWIVH.

CnocoObl OJTy4YeHHE U NPUMEHEHHE
anudaTHICCKUX aMUHOB ¥ aHWJIMHA

U3 HUTPOOEH30a.

AmuHOKHCIIOTE. HoMeHnkatypa u
nzomepusi. OTAenbHBIC IPEACTAaBUTEIIN
0-aMHHOKHUCJIOT: TJIMIMH, aJJaHUH,
Qenunananun, ceput, 21ymamMuHo8as
Kucioma, 1usun, yucmeur. Onmuyeckast
uzoMepusi AMUHOKUCIIOM.!

D- u L-amunoxuciome.

duznyeckrue CBOMCTBA aMUHOKMCIIOT.
XHUMMYECKHE CBOMCTBA aMHUHOKHUCIIOT KaK
aM(OTEPHBIX OPTAHUYECKUX COCTUHCHUMA,
peaKkIus TMOJIUKOHICHCAITUH,
00pa3oBaHUE MENTUIHON CBS3U.
buosornyeckoe 3HaueHe aMUHOKHCIIOT.
CunTe3 NENTUIOB.

benku kak nmpupoaHbIC TOJTUMEPHI.
[TepBuuHas, BropuyHas U TPETUIHAS
CTPYKTypa 06enkoB. XUMHUECKHE
CBOMCTBA OEJIKOB: THJIPOJIU3,
JeHaTypalus, KaueCTBEHHbIE peaKIuu

Ha OEJIKH.

K OMpEACICHHOMY KJIACCy IO COCTaBy
U CTPOCHMIO, Ha3bIBaTh UX

110 CUCTEMaTUYECKON HOMEHKJIATypE;
MIPUBOJINTH TPUBHUAJIbHBIC HA3BAHUS
OTAEIbHBIX MTPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHEeHue, GU3NUECKUE U
XUMHYECKHE CBOMCTBA, BAXKHECHIIINE
CITOCOOBI MOTYYCHHS TUITHYHBIX
peACTaBUTENIEH a30TCOACPKAIINUX
COCIMHCHUU.

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OCIKOB;
MOSICHATH HA TpUMEpax 3HaUYCHHE
OCIIKOB JJIsI OpraHU3Ma YeloBeKa.
[TpoBOaUTE BEIYUCICHUS

JUJIs1 OTIPEICJICHUSI MOJICKYJISIPHOM
(dbopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISIIUX B €r0 COCTAB,
a TaKXKe M0 YPaBHEHUSM XUMHUECKUX
pEaKIuu.

Hcnonb30Bath 001I€HAYYHbIE
METObI TTO3HAHUS

MIPY CaMOCTOSITEIBHOM
MJIAHUPOBAHUM, TPOBEJICHUN U
OIMCAaHNHU XUMHUYECKOTO
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Llonamue 06 azomcoodeparcaujux
2emepoOYUKIUYECKUX COCOUHEHUSIX.

[ lupumuounoswvie u nypunoswvie
ocHosanus. Hyxneunoguie kuciomol:
cocmas, cmpoenue u OUoIocUYecKoe
pOb.

JKCIepUMEHTAIbHbIE METObI
U3y4YeHHUsI BelleCTB U UX MPeBPAIleHHIA:
e JleMOHCTpaIuu:

— pacTtBopeHue OEJIKOB B BOJIE;

— JIeHaTypalus O€JIKOB IIPU HarpeBaHUU;
— IBETHBIC PEAKIIUU OCIIKOB.

o [IpakTueckue paboTHI:

Ne 4. Pemenue skciepuMEHTaAIbHBIX
3a/1a4 M0 TeMe «A30TcoIepKalue
OpraHUYECKUEe COCTUHEHUS,;

Ne 5 Peuienue sxciepuMeHTaIbHbIX
3aza4 1o teme «Pacrio3zHaBanue
OPraHUYECKUX COCIUHCHUI.

e PacuérHeie 3a/1aun:

— OIPEACIICHUE MOJIEKYIJISIPHOU
(dbopMyIIBI OPraHUYECKOTO BEIIEeCTBA

110 MacCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIINX B €r0 COCTaB; MO Macce
(00BEMyY) TTPOTYKTOB CTOPaHHUS;

10 KOJIMYECTBY BELECTBA (Macce,

JKcrepuMeHTa (J1abopaTopHbIe
OMIBITHI U NTPAKTUYECKHE PAaOOTHI).
CamocTosATENBHO IJITAHUPOBATH U
OCYIIECTBIISATH CBOIO
[IO3HABATEJIbHYIO JAESTEIbHOCTD;
IPUHAMATH aKTUBHOE y4acTHE

B IPYNIOBOW Y4eOHOH ESITEIbHOCTH
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00bEeMY) MPOAYKTOB PEAKIIMU

W/WTA UCXOHBIX BEIIECTB;

— pelieHue pacu€THBIX 3a/1a4

Ha OMpe/eTICHNE 0 BBIXOAa POAYKTA
PEaKIMH OT TEOPETUIECKH BO3ZMOKHOTO

Hroro no pazneny

20

Pasnen 5. BoicokoMoJieKy IsIpHbIE COeIUHEHUS

5.1

BricokoMONEKyIApHbBIE
COEIUHEHUS

6

OCHOBHBIE OHATHS XUMUN
BBICOKOMOJIEKYJISIPHBIX COE€TUHEHUI:
MOHOMEp, OJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPHU3ALINH, CPEIHSS
MoJIeKyJisipHasi Macca. OCHOBHBIE METOIbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEJIMHEHUN — MOJIMMEPU3ALINS U
noJuKoHAeHcauus. [Ilpedcmaenenue

0 cmepeopezyniapHOCmu U
HAOMOJEKYIAPHOU CIMPYKIYpe
NOIUMEPOB, 3A6UCUMOCTb CBOUCTE
HOUMEPOS OM UX MOJLEKYAAPHO20 U
HAOMOJEKYAAPHO20 CIMPOEHUSL.
[TomumepHbie MaTepuansl. [lnactmaccsl
(MOJIMATUIICH, TTOJIUTIPOTUIICH,
NOJINBUHWIXJIOPU, TOJUCTHPOIL,
NOJIMMETUIIMETAKPHUIIAT, OJIMKapOOHATHI,
noJmd THIIeHTepedTanar). Y THin3auus u
nepepadoTKa MIacTHKA.

DnacToMepbl: HaTypalbHbBIMU,

Bianets n3ygaeMbIMU XUMUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICT
W3y4aeMbIX TOHSATHUH U MPUMEHSTh
9TH MOHATHS TIPU ONMKUCAHUU COCTaBA
U CTPOCHUS BHICOKOMOJIEKYJIIPHBIX
OPTraHUYECKHX BEIIECTB,

JU1s1 OOBSICHEHUS OT/ICIIbHBIX (haKTOB
U SIBJICHUH.

Hcnonb30BaTh XUMHUECKYIO
CHMBOJIUKY JIJISI COCTABIICHUS
CTPYKTYPHBIX (hOPMYJI BEIIECTB
(MOHOMEPOB U MOJUMEPOB) U
YPaBHEHUU PEAKIMHU TTOJIUMEPU3ALUN
Y TTOJIMKOHACHCAIINH.

OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHbBIEC CBOMCTBA U IPUMEHEHHUE
Kay4yKoB, HauboJsee
pacrnpocTpaHEHHBIX BUIOB IJIACTMACC
1 BOJIOKOH.

Hcnonw3oBath 001IEHAYIHBIE
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CUHTETUYECKHE Kayuyku (OyTaueHOBBIMH,
XJIOPOIIPEHOBBIM, N30MIPEHOBBIN) U
CUJIMKOHBI. Pe3nna.

Bonokna: HaTypanbHbI€ (IIEPCTh, MIETK),
HCKYCCTBEHHbIE (BUCKO3a, allETaTHOE
BOJIOKHO), CHHTETUYECKHUE BOJIOKHA
(KampoH U JIaBCaH).

llonumepwvl cneyuanbHo2o Ha3HAYEHUs]
(megnoHn, Kegnap, 31eKmponposoosujue
noaumepsl, buopaznazaemvle NOIUMEPDL).
JKCIePUMEHTATIbHbIE METOABI
M3Yy4YeHMs BelleCTB U MX NpeBpaLlleHui:
e JleMOHCTpaIuu:

— O3HaKOMJIEHUE ¢ o0pa3uaMu
IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyyKos.

e [IpakTueckue padbOTHhI:

Ne 8. Pemienue skcriepuMeHTATBHBIX
3anay no treMme «Pacno3HaBanue
IJIACTMACC U BOJIOKOH»

METO/Ibl TO3HAHUS
IIPU CAMOCTOSATEILHOM
IUTAHWPOBAHUU, TIPOBEICHUU U
OMHUCAaHUU XUMUYECKOTO
JKCIepuMeHTa (J1a0opaTopHbIe
OMBITHI U TPAKTUYECKHUE PAOOTHI)

Wroro o pazaeny 6
OBILEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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11 KUIIACC

Haumenosanue
Ne KommuecTBo OCHOBHBIE BUIBI IEATEILHOCTH
pa3ziesioB U TEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yYarOIIMXCs
y4eOHOT0 npeMeTa
Pa3znen 1. Teopernueckue 0CHOBBI XMMUM

1.1

Ctpoenue atoma.
[Teproanyeckuii 3aKOH
u [lepuonnueckas
CHUCTEMA XUMHUYECKUX
AJIEMEHTOB

J.1. MenneneeBa

11

AtoM. CocTaB aTOMHBIX SIAEP.
XUMHAYECKUN 351eMEHT. M30TOIIbL.
Kopnyckynapno-eonnogoti oyanusm,
0BOLCMBEHHAS NPUPOOA INEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB, K8AHMOBbLE YUCIA.
DHEpPreTuYecKrue ypoBHU U MOAYPOBHH.
Atomuble opouTtanu. Knaccudukanus
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-
a7eMeHThl). Pacnipenenenue 3JeKTpOHOB
110 aTOMHBIM OPOUTAIIAM; NPUHYUN
MuHumyma sunepauu, npunyun Ilaynu,
npasuio XyHoa. INEKTPOHHBIE
KoH(purypaiuu aroMoB 3jeMeHToB | — IV
NEPUOJI0OB B OCHOBHOM U BO30Y>KJICHHOM
COCTOSIHUH, DJICKTPOHHBIC KOHPUTYpaLTUU
HOHOB.

llonsimue 06 3Hepeuu uonuzayuu,
9HepauLu cpooCcmea K I1eKmpoHy.
DJIEKTPOOTPULIATENBHOCTb.
Ilepnonnueckuit 3akoH u Ilepnoguueckas

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATHH (BBIIEATH UX XapaKTePHBIC
MPU3HAKKN) U IPUMEHSATD 3T MOHATUS
IIPY OTTMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 O0BICHEHHUS
OTJIETHHBIX (DAKTOB U SBJICHHM.
PackppIBaTh CMBICIT IEPHOTUIECKOTO
3akoHa /. 1. MeHaeneeBa u
JEMOHCTPUPOBATH €TI0
CUCTEMATU3HUPYIOIIYIO,
O0OBSACHUTEIBHYIO U
IIPOTHOCTHYECKYO (YHKITHH.
XapakTepu3oBaTh dJIEKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUN) M HOHOB
XUMHUYECKUX dJieMeHTOB 1 — 4
NIEPUOJIOB ¥ X BaJICHTHBIC
BO3MOYXHOCTH, UCIIOJIB3YSI TIOHSATHS
S-, p-, d-3J1eKTPOHHBIC OpOUTAIIH,
ASHEPTEeTUYECKHUE YPOBHH.

OOBACHATD 3aKOHOMEPHOCTHU
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CHUCTEMa XMMHYECKUX JIEMEHTOB

JI.1. MenpgeneeBa. CBS3b
[Teprnoanueckoro 3aKoHa u
[Tepuoauueckoil CUCTEMbBI XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOM Teopue
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYCCKUX
3JIEMEHTOB 1 00pa3yeMbIX UMHU MTPOCTHIX
Y CJIO’KHBIX BEILIECTB MO rpynmnam u
nepuoaaM. 3Ha4eHUE NEPUOINIECKOTO
3akoHa [[.1. Menneneena.
JKCIepUMEHTAIbHbIE METObI
U3y4eHMsl BEeLECTB U UX MpeBpallieHMId:
e J/[emoHCTpanuu:

— Buabl Tabimn «Ilepuoauyeckas
CHUCTEMA XMMHYECKHUX PJIEMEHTOB

J.1. MenneneeBa»

W3MEHCHHUS CBOMCTB XMMHUUCCKUX
DJIEMEHTOB U UX COCJTUHCHUMN

10 TIEpUOJIaM U TpyIirnam
[lepnoanueckoi CUCTEMBI

. . MenneneeBa

1.2

CtpoeHue BemecTna.
MHoroob6pa3sue
BCIIIECTB

16

XuMH4deckast CBsI3b. BUIbI XUMHUYECKON
CBSI3U: KOBAJICHTHAas, MOHHas,
MeTamndeckas. MexaHu3Mbl
00pa3oBaHUs KOBaJICHTHOM CBSI3H:
O0OMEHHBIN U TOHOPHO-AKIIETITOPHBIM.
DHeprus v JyiuHa cBs3u. [lonspHOCTD,
HaIMpaBJICHHOCTh U HACBIIIAEMOCTh
KOBAJIEHTHOU CBs3U. KpaTHble CBsI3H.
BopopoaHas cBA3b. MeXXMONEKYIIAPHBIE
B3aNMOJIEUCTBHUSL.

PackpeIBaTh cMBICT H3ydaeMbIX
MOHSATHUM (BBIACTSATH UX XapaKTEePHBIS
NPU3HAKH ) U IPUMEHSATH 3T ITOHSTHS
IIPY ONTMCAaHUU COCTaBa U CTPOCHUS
BEILECTB, IISI OOBSICHEHUS
OTJICTBHBIX (DAKTOB W SIBJICHHM.
Onpenensts BUABI XUMAYECKOM
CBSI3M (KOBaJICHTHOM, HOHHOM,
METAJTUYECKOU, BOJOPOTHOM )

B CO€UHEHUSIX, TUII
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BaJleHTHOCTB M BaJICHTHBIE BO3MOKHOCTHU
aTOMOB. [ ubpuouzayus amomHvix
opoumanneti. CBs3b dJIEKTPOHHOM
CTPYKTYPBI MOJEKYH C UX
r€OMETPUYECKUM CTPOCHUEM

(Ha mpuUMepe COEAMHEHUI 3JIEMEHTOB
BTOPOTO TMIEPHOJIA).

IIpeacraBneHyre 0 KOMIJIEKCHBIX
coennHeHnX. COCTaB KOMILJIEKCHOTO
MOHA: KOMILJIEKCOOOpa30BaTeb,
murasasl. KoopauHannoHHOE 4uco.
HomenknaTypa KOMIIIEKCHBIX
COEIMHEHHI. 3HAYEHNE KOMIUJIEKCHBIX
coenuaenuid. [loasarue

0 KOOPAMHALIMOHHOW XVMUHU.
BemectBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS.

Turbl KPUCTAITNYECKUX PELIETOK
(CTpYKTYp) ¥ CBOMCTBA BEIIECTB.
[ToHsiTHE O AMCHIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. IIpencrasnenne
0 KOJJIOUJIHBIX pacTBopax. CrocoObl
BBIPAKEHUSI KOHLIEHTPALMH PACTBOPOB:
MaccoBas J0JIs1 BELIECTBA B paCTBOPE,
MoOJIsIpHast KOHLIeHTpanusi. HaceieHHbie
Y HEHACBILIEHHBIE PACTBOPBI,
pacTtBOpuMOCTh. Kpucramnoruaparsl.

KPUCTALIMYECKON PEIETKH
KOHKPETHOT'O BEIECTBA.

OOBACHATH MEXaHU3M 00pa30BaHUs
KOBQJICHTHOM CBs3U (OOMEHHBIN 1
JIOHOPHO-AKIENTOPHBIH).
Onpenenarb BAJIGHTHOCTh U CTETICHb
OKHCJICHUSI XUMHUYECKUX JIEMEHTOB
B COCJIMHEHUAX PA3IMYHOTO COCTaBA.
OOBACHSATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT BUJa XUMHUECKOU CBSI3U
U TUIA KPUCTAITUIECKOUN PEIIETKY.

HpOBOI[I/ITI) BBIYHCIICHHUA
C HUCITIOJIB30BaAHUCM IIOHATHA

«MaccoBas J10Jisl BEIEeCTBA
B PacTBOpE»
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Knaccudukanus 1 HoMmeHKIIaTypa
HEOPTraHUYECKUX BEIECTB.
JKCIepUMEHTAIbHbIE METO/bI
HU3y4YeHHUs BelleCTB U UX MpeBPallleHMId:
e J/[emoHCTpanuu:

— MOJICJIM KPUCTAINIMYECKUX PEIICTOK.

e PacuérHple 3a1aun:

— C UCMOJb30BaHHEM MOHSITHHI
«MaccoBas J10J1s paCTBOPEHHOIO
BEIIIECTBA», «MOJISIPHAS] KOHLICHTAIIH

1.3

XHUMHYECKHE pPCaKIuu

24

Knaccudukanus XuMUYECKUX peakui
B HEOPraHUYECKOU U OPTraHUYECKON
XUMUH. 3aKOH COXPaHEHHUS MacChl
BELIECTB; 3aKOH COXPAHEHUS U
IPEBPALLECHUS SHEPTUH ITPU XUMHUYECKHUX
peakuusx. TennoBbie 3(hPEeKThI
XUMHUYECKUX PEAKIIUH.
TepMoxumMuyeckrne ypaBHEHHS.
CKOpOCTh XUMHYECKOM pEaKLMH, €€
3aBUCUMOCTH OT Pa3IU4HbIX (PaKTOPOB.
I'oMOreHHbIE ¥ T€TEPOTreHHBIE PEAKIIHH.
Karanu3 n katanuzaropsl.

OO6patumble U HeOOpaTUMBbIE PEAKIIUH.
Xumnueckoe paBHoBecue. KoncranTa
XUMHUYECKOTO paBHOBECHUS. PaKTOPBI,
BIIMSIOIINE HA ITOJI0KEHNE XUMUYECKOTO
PaBHOBECHs: TEMIIEPATypa, JABJICHUE

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATUHN (BBIIEISITh UX XapaKTEPHBIE
IPU3HAKN) U IPUMEHSTH 3TH MOHATHS
IIPU OTIMCAHUU COCTaBa U CTPOCHHUS
BEILIECTB, 11 OOBSICHEHUS
OTJENbHBIX (DAKTOB U SIBICHUU.
KnaccuduiupoBarb XuMuyeckue
peaxkuuy 1o pa3IuvHbIM IPU3HAKAM
(4Mcny U COCTaBY pearupyrommx
BEIIECTB, TEIIIOBOMY 3P deKTy
peaKkiyu, N3MEHEHUIO CTEIICHEN
OKHCJICHHUS JIEMEHTOB,
00paTUMOCTH, Y4aCTHIO
KaTanu3aTopa u T.I1.);
CaMOCTOSITETILHO BbIOUPATh
OCHOBAHUS U KPUTEPUU

JUIA KITACCU(UKALUU XUMUYECKUX

54



Y KOHLIEHTPALIUH BEIIECTB, y4aCTBYIOLIUX
B peakuuu. [ Ipuanun Jle [larense.
DIIEKTPOJIUTAYECKAS JUCCOLIUALIMS.
CuiibHBIE U CI1a0bIe 3JIEKTPOJIUTHI.
Crenenp nquccounanuuu. Monnoe
npouzgeoenue 600vl. Cpeaa BOJAHBIX
pacTBOPOB: KUCJIOTHAs, HEUTpaIbHAas,
niesnouHas. BogopoaHslil mokas3aTenb
(pH) pactBopa. I'maposms coei.
Peakuuu noHHOTO OOMEHA.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHbBIC
peakuuu. CTENEeHb OKUCIEHUS.
OKucIuTENh U BOCCTAHOBUTEID.
[Ipouecce! okucieHus u
BOCCTaHOBIICHUS. BaxkHenmue
OKHCIIUTENIM U BOCCTAHOBUTENIN. MeToJ
AJIEKTPOHHOTO 0anaHca. DJIEKTPOJINU3
pPacTBOPOB U PacIJIaBOB BEIIECTB.
IKCIEePUMEHTAIbHbIE METObI
U3yUYEeHUs BellecTB U UX
NpeBpalieHu:

e J/[emoHCTpanuu:

— pa3ioKeHHUE MEePOKCUIa BOIOPOIA
B IIPUCYTCTBHUU KaTaln3aTopa.

e JlaGopaTopHBbIE OMBITHI:

— IIPOBEJAECHUE PEAKIIMI HOHHOTO
obOMeHa;

peaKuuii.

OOBICHATH 3aKOHOMEPHOCTH
MPOTEKAHMS] XUMUYECKHUX PEAKIIHIMA

C Y4ETOM HUX DHEPreTUYECKUX
XapaKTEPUCTHK, XapaKTEP U3MEHEHUS
CKOpPOCTH XMMHUYECKON pEeaKIuu

B 3aBUCHMOCTH OT Pa3IUYHBIX
(aKkTOpOB, a TAKXKE XapaKTep
CMEILICHHS] XUMHYECKOTI'0 PABHOBECHS
1O/ BJUSIHUEM BHEIIHUX
BO3JICUCTBUN (MIPUHIINI

Jle lllaTenwe).

PackpsiBaTh CyniHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKLMI TOCPEACTBOM COCTABJICHUSA
AJIIEKTPOHHOTO OanaHca 3THX
peakIuii; peakiuii HOHHOTO OOMEeHa
IyTEM COCTABJICHUS UX MOJHBIX U
COKpAIlEHHBIX MOHHBIX YPaBHECHUIA;
peakuuii THAPOJIN3a, PEAKIINT
KOMITJIEKCOOOpa30BaHUS

(Ha mpuUMepe TUAPOKCOKOMILIIEKCOB
IIMHKA U aJTIOMUHUA).

[TpoBOIUTH U ONUCHIBATH
XUMUYECKUN IKCTIEPUMEHT:
ONpPEICIICHUE CPEJIbl BOJHBIX
PacTBOPOB BELIECTB; IPOBEJICHHE
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— ompeJereHue cpeibl pacCTBOPOB
BEIIECTB C TOMOIIbIO YHUBEPCATLHOTO
WHJIUKATOPA.

o [IpakTuueckue pabOTHI:

Ne 1. Bousitnue pa3nudHbix (pakTopoB

Ha CKOPOCTh XMMUYECKOU pEaKIINH;

Ne 2. Bnusinue pa3ziandsbix pakTopoB

Ha MOJIOKEHUE XUMMUYECKOTO PABHOBECHS;
Ne 3. Xumuyeckue peakiivu B pacTBOpax
AIEKTPOJIUTOB.

e PacuéTHbIe 3a1aun:

— PpAacyETHI MACChI BELIECTBA

WK 00beMa T'a30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce

WK 00bEMY OJIHOTO U3 Y4aCTBYIOIIUX

B PEAKIINU BEILIECTB;

— BBIYUCIIEHUE MacCOBOM J0JIU U
MOJISIPHOM KOHIIEHTpAI[MU BEIlleCTBA

B PacTBOPE;

— BBIYHUCJIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOYKTa
peaKuu, €Cau OJIHO U3 BEIIECTB 1aHO

B BHUJIE pACTBOPA C OMPEACICHHOMN
MAacCCOBOM JI0JIEW paCTBOPEHHOTO
BELECTBA

peaKkiuii HOHHOTO OOMEHA; U3yUYCHHE
BIIUSIHUSA PA3UYHBIX (PaKTOPOB

Ha CKOPOCTh PEAKIUH U TTOJ0KEHUE
XUMHUYECKOTO PABHOBECHSI.
CrnenoBaTh rpaBuiiaM MOJIb30BAHUS
XAMHUYECKOMN MTOCYA0N U
71ab60paTOPHBIM 000PYAOBaHUEM.
[IpeacTaBasTh pe3yabTaThl
XUMHUYECKOTO SKCIIEPUMEHTA

B (hopme 3arvcu ypaBHEHUN
COOTBETCTBYIOIIUX PEAKIU

U JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOIUTH BHIYMCIICHHUS:

C MCTIOJIb30BAHUEM TTOHSTHSI
«MaccoBast 10JIsI BEIIECTBA

B pacTBOpE», a TAKXKE TI0 YPaBHEHUSAM
XUMUYCECKUX PEAKIUi, B TOM YHUCIIC
TEPMOXUMHUYECKHE PACUETHI

Hroro no pazneny

o1
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Pasznea 2. Heoprannyeckasi Xumus

2.1 | Hemeraiuiel

41

[TomoxeHne HEMETAILIOB

B [lepronyeckoi CUCTEME XUMUYECKUX
anemeHToB [[.M. MeHpaeneeBa u
OCOOEHHOCTH CTPOEHHUSI X aTOMOB.
Pu3n4eCcKre CBOMCTBA HEMETAIIJIOB.
AJoTponusi HeMeTaJIoB (Ha mpuMepe
KHCJIOpO/a, cephl, pocdopa u yriaepoaa).
Bonopoa. Ilonydenue, ¢pusnyeckue u
XUMHYECKUE CBOKCTBA (pEaKIIUU

C M€TaJUIaMU U HEMETAJIJIAMH,
BOCCTAHOBJICHUE OKCUJIOB U COJIEH).
IM'uapunel. TONIMBHBIE 3JIEMEHTHI.
l'anorensl. Haxoxaenue B npupoje,
CIIOCOOBI MOTy4YeHUs (PU3UIECKUE U
XHMHUYECKHE CBOMCTBA.
I'anorenoBonopoasl. Baxueiimme
KHUCJIOPOICOJIEpKAIIUE COSTUHEHUS
rajioreHoB. JlabopaTopHbie
MIPOMBIIILJIEHHBIE CITOCOOBI MOTYyUCHUS
rajoreHoB. [I[pruMeHeHne TaJIOreHOB U UX
COCMHECHUM.

Kucnopon, o3o0H. JJaboparopHbie u
MIPOMBIIILJIEHHBIE CIIOCOOBI MOJTyYeHUS
kuciopoaa. DU3nyeckue U XuMHIECKHe
CBOMCTBA KHUCJIOPOJIa U 030HA; X
npuMeHeHue. OKCUIbI U IEPOKCHUJIBI.

PackpbiBaTh cMBICIT H3y4aeMbIX
MOHATUH (BBIJIEIATH UX XapaKTEepPHbIC
MPU3HAKN) U IPUMEHSTh 3TU MOHITHUS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 O0BICHEHHUS
OT/CJIbHBIX (DAKTOB U SIBIICHUIA.
OOBACHATH 0011IME 3aKOHOMEPHOCTH
B UBMEHEHHUH CBOMCTB HEMETAILIIOB U
WX COCIMHEHUMN ¢ YYETOM CTPOCHHUS
UX aTOMOB U TIOJIOKEHUS

B [lepronnueckoi cucreme
XUMHUYECKUX 3JIEMEHTOB

. 1. Menueneena.
XapakTepu3oBaTh (OMKUCHIBATH)
o0l1ue XMMHUYEeCKUE CBOMCTRA
HEMETAJJIOB, UX BaXKHEHIIINX
COCJIMHEHUH, ITOITBEPKIAAS ITO
OTMMCaHue IpUMepaMu ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKHUX
peaKuuii.

CocTaBisATh ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii U peakifii HFOHHOro oOMeHa
U PacKpbIBATh UX CYIIHOCTh

C TIOMOIIIBIO AJIEKTPOHHOTO OaslaHca
Y NOHHBIX YPABHEHUU.
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Cepa. HaxoxzaeHue B mpupoze, crnocoObl
MoTydeHUs1, PU3HMICCKIE M XUMUUIECKHE
cBoiictBa. CepoBOIOPO, CYIb(UIBL.
Oxcupl cepbi(1V) u (VI). Ceprucras u
CepHasi KUCIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IpumeneHue cepbl U €€ COeTMHEHUH.
Azot. Haxoxaenue B nmpupo/ie, criocoobl
MOTy4deHUS, PU3HICCKIE M XUMHUIECKHEC
cBOMCTBAa. AMMHAK, HUTPUJIBI. OKCUIBI
azoTa. A30TUCTasi M a30THAsI KUCIIOTHI U
ux con. OcOOEHHOCTH CBOMCTB a30THOM
KucnoThl. [IpumMeHenue azora u ero
COEIMHEHUI. A30THBIE YIOOPEHHUS.
®docdop. Haxoxaenue B mpupose,
CHOCOOBI MONy4YeHus, (PU3NIECKUE U
XuMuueckue cBorictBa. Dochuanl u
dochun. Oxcnnpl hochopa,
optodocdopHas KUCIIOTa U €€ COJIH.
Memadgocghopras u nupoghocghopnas
Kuciomol, pocghopucmas u
gocghoprnosamucmasn kuciomeol.
[Tpumenenue dhocdopa u ero
coenunennit. ®ochopHbie ynoopeHus.
Yraepon. HaxoxaeHue B mpupoze,
CHOCOObI MOTy4YeHUs], PU3NUECKHEe U
XUMUYecKue cBoicTBa. OKCUIBI

XapakTepu3oBaTh BIUSHHE
HEMETAJUIOB U UX COECMHEHHUI

Ha KUBbIE OPTAaHU3MBI; OIIMCHIBAThH
MPUMEHEHHE B PA3IUYHBIX 00J1aCTSIX
PAKTUYECKOMN AEATEIbHOCTU
YEJIOBEKA.

[TonTBepKaaTh CylIECTBOBAHUE
TEHETUYECKOU CBA3U MEXKITY
HEOPTraHUYECKUMHU BEIIECTBAMU

C ITIOMOILBIO YPAaBHEHUM
COOTBETCTBYIOIINX XUMHUUYECKUX
peaKuuii.

[IpoBoauTH peakiumy,
MOATBEPKIAIOIINE KAYECTBEHHBIN
COCTaB BEIIECTB; pPaclO3HaBATh
ONBITHBIM IYTEM aHUOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBopax.

Habaronate 1 onmmceIBaTh
J€EMOHCTPALMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITENIbHO TIJIAHUPOBATb,
MPOBOJIUTH U OMIUCHIBATH
XAMHUYECKUN SKCIIEPUMEHT
(JtabopaTopHbIE ONBITHI U
paKkTUIecKue paboThI);
NPEACTABIATH PE3YJIbTATHI
XUMHUYECKOT0 3KCIIEPUMEHTA
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yraepoaa(ll) u (IV), yroibHas xuciora u
ee cosu. [Ipumenenue yriepoaa u ero
COCIMHEHU.

Kpemuuit. Haxoxnenue B npupoe,
CHOCOOBI MOTy4YeHHUs, PU3NUECKHE U
XUMHUYECKHE cBoMCTBA. OKCUT
kpemuusi(1V), kpeMHueBast KUCI0Ta,
cunukatel. [[pyMeHeHne KpeMHHSI B €T0
coequHeHui. CTekIo, ero Mnoyiyu4eHue,
BUJIBI CTEKOJL.

JKCNepuMeHTATbHbIE METOIbI
H3y4YeHHsl BellleCTB ¥ MX NMpeBpaleHul:
e J/[emoHCTpanuu:

— 00pa3Iibl HEMETAJIIOB;

— TopeHwue cephl, pocdopa, xKemnesa,
Mar”usi B KUCIOPOJIE.

e JlaGopaTopHBbIE OIBITHI:

— Ka4yeCTBEHHBIE PEaKITNU

Ha HEOPTaHMYECKUE HOHBI i KATHOH
BOAOPOJIA;

— TIOJIy4€HHE U COOMpaHUE ra3oB.

o [IpakTrueckue pabOTHI:

Ne 4. Pemenue skciepuMEHTaIbHBIX
3a1a4 1o teMe «l amoreHsy;

Ne 5. Pemienue s3xkcniepuMeHTaIbHBIX
3anay 1o TeMe «Cepa U ee COeIMHEHUSD.

B (popMe 3arucu ypaBHEHUH
COOTBETCTBYIOIIHUX PEAKIUHI U JI€TaTh
BBIBO/IbI HA X OCHOBE.

CrnenoBaTh MpaBujiaM MMOJIb30BAHUS
XUMHAYECKON TIOCYION U
1a00paTOPHBIM 000PYAOBaHUEM.
[IpoBOINUTH BEIYMCIICHHUS

110 YPaBHEHUSM XUMUYECKUX
peaKuui.

CamocTOsATENBHO IUTAHUPOBATh U
OCYUIECTBJISTH CBOIO
NIO3HABATEJIBHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYNIOBOW y4eOHOM eI TeIbHOCTH
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Ne 6. Pemienne skciepuMEHTATBHBIX
3aj1a4 1o TeMe «A30T u hocdop u ux
COCMHEHUS.

e PacuéTHbIC 3aJaUN:;

— BBIYMCIICHUE MACChl BEIIECTBA

WK 00beMa T'a30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE HIIU
00BEMY OJTHOTO U3 YYaCTBYIOIIHUX

B PEAKIIMU BEILIECTB;

— BBIYMCJICHHE Macchl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
pEeaKIMH, €CIIU OJTHO U3 BEIIECTB UMEET
IpUMeEcCH;

— BBIYKCIIEHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
pEeaKIMH, €CIIU OJJTHO U3 BEIIECTB JaHO
B BUJIC PACTBOpPA C ONPEACICHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO
BEIIECTBA;

— BBIYUCJICHUE BBIX0/1a MPOAYKTA
peakIuy OT TEOPETUUECKU BO3MOKHOTO
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2.2

MeTanel

35

[Tonoxenne merauioB B [lepuoauueckon
CHCTEME XMMHUUYCCKHUX DJIEMEHTOB.
OCc00EHHOCTH CTPOEHUS JIEKTPOHHBIX
000JI04€K aTOMOB METAJJIOB.
Pacnpocmpanenue xumuueckux

INEMEHMOB-MEMALLO8 8 3EMHOUL KOpe.
O6mue husnyeckre CBOMCTBa METAJIOB.

[IpumeHeHne MeTaioB B OBITY, IPUPOIE
U TexHuke. CIiiaBbl METAJJIOB.
DNEKTPOXUMHUECKUN PsIi HAPSKEHU N
MeTasuioB. O0mMe cnocoObl MOITYYeHUS
METAJJIOB: TUAPOMETAILTYPT U,

IMUPOMCTAIITIYPI'UA, JICKTPOMCETALIIYPIrUA.

[TonATHE O KOPPO3UN METAILIOB.
CnocoObl 3a1UTHI OT KOPPO3HH.
OO111as1 XapakTeprUCTUKA METAIIIOB

| A-rpynmst [lepuoaudeckoil cucteMbl
XUMHYECKUX dJIeMeHTOB. HaTpuii n
KaJIMi: OJy4eHue, PU3NIeCcKue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTHIX BEIIECTB U UX COCTMHEHUI.
OO11as xapakTepuCcTUKa METaNIOB
I[IA-rpynmel [Teproanyueckoil cucTemsl
XMMHUYECKUX JIEMEHTOB. Maruuii u
KaJIbLUN: MTOTy4YeHue, PU3NIeCcKue 1
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IIPOCTHIX BEIIECTB U UX COEAUHEHUM.
XKecTkocTb BOJBI U CITOCOOKI €€

PackpbiBaTh CMBIC H3y4aeMbIX
MOHSATUM (BBICTSATH UX XapaKTEPHbIE
MPU3HAKK) U IPUMEHSTH 3TH MOHSATUS
IIPY OIHUCAHWUH COCTaBA U CTPOECHUS
HEOPraHUYECKUX BELIECTB,

JU1s1 OOBSICHEHUS OTACIBHBIX (DAKTOB
U SIBJICHUM.

OOBICHATH 001IHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJIJIOB U X COEAMHEHUN ¢ yUETOM
CTPOCHUS UX AaTOMOB U MOJIOKEHUS
B [lepronnueckoi cucreme
XUMUYECKUX DJIEMEHTOB

. 1. Menneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
o01ue XMMHUYEeCKUE CBOMCTRA
METAaJIJIOB, MX BaXXKHEHIIINX
COCMHEHUM, TOATBEPKIAs ITO
ONMCaHNE TPUMEpPAMU YPaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX
peakuii; MPUMEHEHUE METAIIJIOB

B PA3JIMYHBIX 00JIACTIAX
MPAKTUYECKOM JIEATEIIbHOCTH
YyeJIoBeKa, a TAK)Ke UCIOJIb30BAHUE
WX JIJI CO3/1aHUSI COBPEMEHHBIX
MaTEPUAIOB U TEXHOJIOTUH.
OnuckIBaTh CIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3HUH.
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YCTPaHEHHS.

AJIOMHUHMI: TOTy4YeHue, GUu3nuecKue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIIECTBA U €T0 COSTUHEHUH.

AM@oTepHbIe CBOWCTBA OKCHJIA U
TUIPOKCUJIA ATIOMUHUS,

TUIPOKCOKOMILIEKCHI AITFOMUHHSL.
OO6m1ast XxapakTepuCTUKA METAJIJIOB
no6oyHbIX oarpymi (b-rpymi)
[Tepuoauyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB.

Pu3NUeCKUe U XUMUYECKUE CBOMCTBA
XpoMma U ero coeaiuHeHud. Okcuasl U
ruapokcuabl xpoma(ll), (1) u (VI).
XpoMatbl 1 TUXPOMATHI, UX
OKHCIIUTENIbHBIE CBOKCTBA. [lomyuenue u
IPUMEHEHHE XpOMa.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA
Maprasiia u ero coequHeHuii. OCHOBHBIE
coeaunenus maprauia (1), (IV), (V) u
(VI1). ITepmanranar kanus, ero
OKHUCIIUTEIIbHBIE CBOMCTBA.

DOU3NYECKNE U XUMHUYECKHUE CBOMCTBA
)Keses3a M ero coequHeHu. OKCUIbI,
runpokcuabl u con xenesa(ll) u (11).
[TonyueHnue v MPUMEHEHHUE KETE3a U €T0
CILJIABOB.

Menp: nonyuenue, Gpuznueckue u

PackpeiBath CymHocTh
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakIMii MOCPEeICTBOM COCTaBIICHUS
AJIEKTPOHHOIO OanaHca 3TUX
pEaKIuu.

[IpoBoauTh peakiumy,
NOATBEPKIAIOIINE XAPAKTEPHBIE
CBOWCTBA U3YYa€MBbIX BEIIECTB,
pacno3HaBaTh OMBITHBIM ITyTEM UOHBI
METaJUIOB, IPUCYTCTBYIOIINE

B BOJHBIX PACTBOpax.

IIpoBOANTE M ONIUCHIBATH
XUMUYECKUN IKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
paKkTUYecKue paboThi);
IPENCTABIIATh PE3YIbTaThI
XUMHUYECKOTO IKCIIEPUMEHTA

B hopMe 3amrcu ypaBHEHUM
COOTBETCTBYIOIIMX PEAKIUHI U 1€TaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBaTh MpaBujiaM MOJIb30BAHUS
XUMHAYECKON NIOCYI0N U
71ab60paTOPHBIM 000PYAOBaHUEM.
[IpoBOAUTH BEIYUCIICHHUS

10 YPaBHEHUSM XUMUYECKUX
peaKuui.

CaMocTosITENBHO TUTAHUPOBATH U
OCYULIECTBJISTH CBOIO
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XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MIPOCTOT0 BEIIECTBA U €r0 COCTMHEHUI.
[unk: nonydenue, GU3NYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MPOCTOTO BELIECTBA U €70 COCTMHEHUM.
AMdoTepHbIe CBOWMCTBA OKCHIA U
TUIPOKCUA IIMHKA, THAPOKCOKOMILIIEKCHI
IIUHKA.

JKCIepUMEHTAIbHbIE METOAbI
H3y4eHHUs] BELIeCTB U UX MPeBPallleHHIA:
e J/lemoHCTpanuu:

— KoJuleKIHs «MeTaulbl U CILIaBbD»;

— B3aMMOJEHCTBHE MIECJIOYHBIX U
HIEJI0YHO3EMETBHBIX METAJIJIOB C BOJION
(BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB).

e JlaGopaTopHBbIE ONBITHI:

— B3aMMOJEHCTBHE MIECIOYHBIX U
IEJI0YHO3EMETBHBIX METAJIJIOB C BOJIOMN
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB);

— B3aMMOJICUCTBUE TUJIPOKCHUIOB
ATIOMUHUS U IMHKA C PaCTBOpaMU
KHCJIOT M IIEJIOYCH;

— KA4YeCTBEHHbBIC PEAKI[UU HA KATUOHBI
METAJLJIOB.

o [IpakTrueckue paboThI:

IIO3HABATEIIbHYIO JIEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTHe
B IPYNIOBOW y4eOHOH ESITEIbHOCTU
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Ne 7. Perienune s3xkcniepuMeHTaIbHBIX
3a/1a4 1o TeMe «MeTauibl TIIaBHbIX

MOATPYIII»;
Ne 8. Pemenne skciepuMeHTaAIbHBIX

3a1a4 1o TeMe «MeTaibl MOOOYHBIX
HOATPYIIID.

e PacuéTHbIe 3a1a4Un:

— BBIYHMCJICHHUE MacChl (00BeMa,
KOJIMYECTBA BEIIECTBA) IPOIYKTa
peaKIuu, €CIu OJIHO U3 BEIIECTB 1aHO
B BUJIE pACTBOPA C OMPEAECIECHHOMN
MAaCCOBOM JI0JIEN PACTBOPEHHOTO
BEILIECTBA, UM UMEET MPUMECH;

— BBIYKCIIEHHE Macchl (00beMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTA
peaKkIuu, eCIu OJIHO U3 BEIIECTB IaHO
B BUJIC PACTBOpPA C ONPEACICHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEILIECTRA;

— BBIYUCJICHUE BBIX0/1a MPOAYKTA
peaKkuu OT TEOPETUUECKU BO3MOKHOTO

64



Htoro no pazaeny

76

Pa3ue.11 3. XuMus ¥ JKU3Hb

3.1

MeTobl MO3HAHUA
B XUMHHU.
XUMUS U )KU3HD

Ponp xumun B obecneueHnun
YCTOﬁqHBOFO Pa3BUTHA YCTIOBCUCCTBA.
IlonsTue o HAayYHBIX MCTOJaX ITIO3HAHUA
U MCTOOOJOTHH HAYIHOI'O UCCIICIOBAHMA.
HaquHe IIPUHOUIIBI OpraHu3alin
XUMHUYCCKOI'O IIPpONU3BOJCTBA.

[TpoMbInuieHHBIE CTIOCOOBI MOTYUYCHHUS
BOKHEUIINX BEIIECTB (Ha MPUMEPE

MIPOU3BOJICTBA aMMHAKA, CEPHOMN

KHUCJIOTHI, MeTaHoJ1a). [IpoMbIliIeHHbIE
CIOCOOBI MOTYyYCHHS METAJIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsi3HCHUE
OKPY>KaroILIEl CPebl U €ro MOCIEACTBHUS.
IIpobnema nepepabomku omxo006 u
no6ounbIX NPodyKmos. Poiab Xxumun

B 00€CIEeUECHUH SHEPTeTUYECKON
Oe3omacHocTH. [lpunyunst «3enenoi
XUMUUY.

XUMHS U 300POBbE YETIOBEKA.
JlekapctBenHsble cpenctsa. [Ipasuia
WCIIOJIb30BaHUs JIEKApPCTBEHHBIX
npenapatoB. Poiib XUMUU B pa3BUTHH
METUITUHBI.

Xumust muiyd. OCHOBHbBIE KOMIIOHEHTHI
mum. [umessie 1o6aBsku. Pois xumun

PackpbIBaTh posib XUMUU B PEILICHUN
SHEPTETUYECKHX, CHIPhEBBIX U
HKOJIOTMYECKUX MPOoOIeM
YeJI0BEUECTBA, OMUCHIBATH OCHOBHBIE
HaIPaBJICHUS Pa3BUTHS XUMHUYIECKON
HAYKW U TEXHOJIOTHUHU.
[IpumensTh MpaBuia 6€30MacHOTO
oOpallleHHs C BelleCTBaMu,
UCITOJIb3yEMBIMH B TIOBCETHECBHOM
PKU3HU, a TAKKe MpaBUiia
0€30macHOTO TOBEICHUS B IIEJISIX
cOepeKeHUs 310POBbS U
OKPY’KaroIEel TPUPOTHOUN CPEIBL;
MTOHMMAaTh OTMTACHOCTh BO3/ICHCTBHS
Ha JKUBBIC OPTaHU3MBI OTIPECICHHBIX
BEIIECTB, cMbICH TTokazaress [TJK,
HOSICHATh HA IPUMEPAX CIIOCOOBI
YMEHBIIICHUS ¥ TIPEIOTBPAIICHUS UX
BPEIHOI'O BO3JICUCTBUS.
AHaTU3UPOBATh U KPUTHUICCKU
OIICHUBATh HH(POPMAIIUIO, CBSI3aHHYIO
C XUMHYECKUMU TIPOIIECCAMH U UX
BIIUSTHUEM Ha COCTOSIHHE
OKpY>KaloIllel Cpeibl.
Hcnonb3oBaTh NoJy4eHHbIEC 3HAHUS U
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B 00€CIeUYeHNH MUIIEBON 0€30MaCHOCTH.
KocMmernueckue n napdromepHble
cpeactsa. berroBas xumus. [IpaBuna
0€301acHOT0 UCIIOJIF30BAHUS MPENapaToB
OBITOBOM XMMHHU B ITOBCEHEBHOM JKU3HMU.
XHMUS B CTPOUTENBCTBE. BaxkHelmme
CTPOUTENIbHBIE MaTepHUaIIbl (LIEMEHT,
6etoH). [Ipon3BOACTBO CTPOUTEIIBHBIX
MaTepHaoB.
XVMHSI B CEJIBCKOM XO3SMCTBE.
Oprannueckue U MUHEpaIbHbIE
ya00peHus.
Heoprannueckne maTtepuaiibl
(KOHCTPYKLIMOHHBIE MaTepHabl, KPACKH,
CTEKJIO, KepaMKKa). MaTepuaisl
JUIS1 371€KTpOHKUKU. HanoTexHoornu

npencTaBlieHus o chepax
NEeSATEeIbHOCTH, CBI3aHHBIX C HAYKOMN
U COBPEMEHHBIMU TEXHOJIOTUIMH,
KaK OCHOBY JJIsl OpUEHTAIIUU
B BBIOOpE CBOEH Oymyreit
po¢hecCUOHATBEHON IEITETbHOCTH.
Hcnonbs30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS JIJIs1 OO BICHEHHUS
U TIPOTHO3UPOBAHUS SBJICHUH,
UMEIOIIUX €CTECTBEHHOHAYYHYIO
[IPUPO.Y, IPOTHOZUPOBATH,
QHATM3UPOBATh U OLIEHUBATh
C MO3ULIAN KOJOTUYECKOU
0€30ITaCHOCTH ITOCJIENCTBUSA OBITOBOU
Y TIPOU3BOJICTBEHHOM JESATEILHOCTU
YEJI0BEKa, CBSI3aHHOM
¢ epepaboTKOI BEIIECTB;
UCIIOJIb30BaTh MOJIYYEHHbIE 3HAHUS
JUTS IPUHSATHS TPAMOTHBIX PEIIeHUN
npoOJieM B CUTYyaIlUsIX, CBA3aHHBIX
C XHMHUEM.
[IpuauMath yuactue B 00CYKIeHUN
npo0JieM XUMUYECKON 1
JKOJIOTUYECKOM HAIPABICHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MO3UIIUIO
1o npoOJjeMe u npeaararh

BO3MOXKHBIE ITYTH €€ PEIICHUS
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Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

136
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne HaumeHoBaHue pa3jiesioB U TeM
n/n NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTshI

JuaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/ibHbIE PECYPCHI

Pa3nes 1. Teopernyeckue 0CHOBBI OPraHN4YeCKOM XUMHU

[TpenmMeT opraHu4YecKo XUMUHU.

https://infourok.ru/prezentaciya-po-
himii-po-teme-predmet-organicheskoy-
himii-organicheskie-veschestva-
472536.html
https://infourok.ru/prezentaciya-himiya-
klass-profilniy-uroven-teoriya-

ih-soed

1.1 Teopust CTpOEHUS OPraHHYECKUX 8 himicheskogo-stroeniya-organicheskih-
coenuHeHuit A. M. Bytieposa veschestv-2773149.html
https://infourok.ru/prezentaciya-po-himii-na-temu-¢
priroda-himicheskih-svyazey-v-organichesk
https://infourok.ru/prezentaciya-po-
himii-tipy-gibridizacii-atomnyh-
orbitalej-ugleroda-6238520.html
Hroro mo pazueny 8
Pasnen 2. YraeBonopoabt
https://infourok.ru/prezentaciya-po-
himii-na-temu-alkani-klass-
21 [TpenenbHBIC YIIIEBOAOPOIBI — 5 1043265.html

AJIKaHbl, TUKJIOAJIKAaHBbI

https://infourok.ru/prezentaciya-k-uroku-
himicheskie-svojstva-alkanov-

5326722.html
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https://infourok.ru/prezentaciya-po-himii-po-teme-predmet-organicheskoy-himii-organicheskie-veschestva-472536.html
https://infourok.ru/prezentaciya-himiya-klass-profilniy-uroven-teoriya-himicheskogo-stroeniya-organicheskih-veschestv-2773149.html
https://infourok.ru/prezentaciya-himiya-klass-profilniy-uroven-teoriya-himicheskogo-stroeniya-organicheskih-veschestv-2773149.html
https://infourok.ru/prezentaciya-himiya-klass-profilniy-uroven-teoriya-himicheskogo-stroeniya-organicheskih-veschestv-2773149.html
https://infourok.ru/prezentaciya-himiya-klass-profilniy-uroven-teoriya-himicheskogo-stroeniya-organicheskih-veschestv-2773149.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://infourok.ru/prezentaciya-k-uroku-himicheskie-svojstva-alkanov-5326722.html
https://infourok.ru/prezentaciya-k-uroku-himicheskie-svojstva-alkanov-5326722.html
https://infourok.ru/prezentaciya-k-uroku-himicheskie-svojstva-alkanov-5326722.html

http://www.myshared.ru/slide/1196850/
https://infourok.ru/prezentaciya-po-
himii-na-temu-cikloalkani-2429082.html

2.2

2.3

HenpenenbHble yrieBogopoib:
AJIKEHBI, AJIKAJNCHBI, AJIKUHBI

ApoMaTudecKkue yriieBoa0pOIbl
(apensr)

14

https://infourok.ru/prezentaciya-k-uroku-
alkeni-dlya-profilnogo-klassa-
1820987.html
https://nsportal.ru/shkola/khimiya/library
[2017/02/27/prezentatsiya-k-uroku-po-
himii-poluchenie-svoystva-i-primenenie
https://infourok.ru/prezentaciya-po-
himii-na-temu-alkadieny-10-klass-
4636620.html
https://infourok.ru/prezentaciya-k-uroku-
alkiny-stroenie-izomeriya-
nomenklatura-fizicheskie-svojstva-i-
poluchenie-profilnyj-uroven-
4539480.html
https://infourok.ru/prezentaciya-po-
himii-na-temu-alkini-klass-
1243319.html
https://infourok.ru/prezentaciya-po-
himii-na-temu-benzol-klass-489142.html
https://infourok.ru/prezentaciya-po-
himii-klass-po-teme-gomologi-benzola-
3432435.html
https://infourok.ru/prezentaciya-po-
himii-orientaciya-v-aromaticheskih-
uglevodorodah-10-klass-6627672.html

69


https://infourok.ru/prezentaciya-k-uroku-alkeni-dlya-profilnogo-klassa-1820987.html
https://infourok.ru/prezentaciya-k-uroku-alkeni-dlya-profilnogo-klassa-1820987.html
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https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-k-uroku-alkiny-stroenie-izomeriya-nomenklatura-fizicheskie-svojstva-i-poluchenie-profilnyj-uroven-4539480.html
https://infourok.ru/prezentaciya-k-uroku-alkiny-stroenie-izomeriya-nomenklatura-fizicheskie-svojstva-i-poluchenie-profilnyj-uroven-4539480.html
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https://infourok.ru/prezentaciya-k-uroku-alkiny-stroenie-izomeriya-nomenklatura-fizicheskie-svojstva-i-poluchenie-profilnyj-uroven-4539480.html
https://infourok.ru/prezentaciya-k-uroku-alkiny-stroenie-izomeriya-nomenklatura-fizicheskie-svojstva-i-poluchenie-profilnyj-uroven-4539480.html
https://infourok.ru/prezentaciya-po-himii-na-temu-benzol-klass-489142.html
https://infourok.ru/prezentaciya-po-himii-na-temu-benzol-klass-489142.html
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https://infourok.ru/prezentaciya-po-himii-klass-po-teme-gomologi-benzola-3432435.html
https://infourok.ru/prezentaciya-po-himii-orientaciya-v-aromaticheskih-uglevodorodah-10-klass-6627672.html
https://infourok.ru/prezentaciya-po-himii-orientaciya-v-aromaticheskih-uglevodorodah-10-klass-6627672.html
https://infourok.ru/prezentaciya-po-himii-orientaciya-v-aromaticheskih-uglevodorodah-10-klass-6627672.html

[TpupoaHbIe HCTOUHUKH

https://infourok.ru/prezentaciya-po-
himii-na-temu-prirodnye-istochniki-
uglevodorodov-10-klass-profilnyj-
uroven-4660723.html
https://infourok.ru/prezentaciya-po-

24 YIJIEBOAOPOAOB M UX mepepadboTka 4 himii-na-temu-koksohimicheskoe-
proizvodstvo-3664751.html
https://infourok.ru/prezentaciya-po-
himii-na-temu-prirodniy-i-poputniy-
neftyanoy-gaz-2576697.html
https://infourok.ru/prezentaciya-

lManorennponsBoaHbIE .

2.5 JTIEBOIOPOIOB 4 galogenproizvodnye-uv-10-kl-

5218206.html
Htoro no pazneny 35

Pa3znen 3. Kuciioponconep:kaiue opranHudecKue coeJuHEHHs

3.1

Cnuptsl. ®enon

11

https://infourok.ru/prezentaciya-po-
himii-na-temu-predelnie-odnoatomnie-
spirti-klass-1239966.html
https://infourok.ru/prezentaciya-po-
himii-himicheskie-svoystva-predelnih-
odnoatomnih-spirtov-klass-
1531989.html
https://infourok.ru/prezentaciya-po-
himii-klass-po-teme-mnogoatomnie-
spirti-3539968.html
https://nsportal.ru/shkola/khimiya/library
/2013/09/30/prezentatsiyafenoly

3.2

KapOonunbpHbIC COCTUHEHUS:

21

https://easyen.ru/load/khimija/10 klass/k
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https://infourok.ru/prezentaciya-po-himii-himicheskie-svoystva-predelnih-odnoatomnih-spirtov-klass-1531989.html
https://infourok.ru/prezentaciya-po-himii-himicheskie-svoystva-predelnih-odnoatomnih-spirtov-klass-1531989.html
https://infourok.ru/prezentaciya-po-himii-himicheskie-svoystva-predelnih-odnoatomnih-spirtov-klass-1531989.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://easyen.ru/load/khimija/10_klass/khimicheskie_svojstva_aldegidov_i_ketonov/129-1-0-40333

abJIeTU/IbI B KeTOHBL. KapOoHOBBIE
KUCJIOThI. CiioxHbIC dpuphl. Kupbl

3.3 VYriaeBoasl

Hroro no pasneny

41

himicheskie svojstva_aldegidov_i_keto
nov/129-1-0-40333
https://infourok.ru/prezentaciya-po-
himii-na-temu-karbonovye-kisloty-
profilnyj-uroven-10-klass-5025854.html
https://infourok.ru/prezentaciya-po-
himii-na-temu-slozhnie-efiri-zhiri-klass-
929197.html
https://infourok.ru/prezentaciya-po-
himii-na-temu-uglevodi-ih-
klassifikaciya-i-znachenie-klass-profil-
936387.html
https://nsportal.ru/shkola/khimiya/library
[2014/04/01/prezentatsiya-k-uroku-
Khimii-v-10-klasse-stroenie-i-
khimicheskie
https://infourok.ru/prezentaciya-po-
himii-na-temu-disaharidi-klass-
2342035.html
https://infourok.ru/prezentaciya-po-
himii-polisaharidi-krahmal-i-cellyuloza-
klass-3661159.html

Pasznea 4. A3oTconepxaiye opraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIIOTEL. beku

12

https://infourok.ru/prezentaciya-po-
himii-10-klass-himicheskie-svojstva-
aminov-5066363.html
https://infourok.ru/razrabotka-uroki-s-
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https://infourok.ru/razrabotka-uroki-s-prezentaciey-i-prilozheniyami-po-himii-po-teme-aminokisloti-i-ih-svoystva-klassprofilniy-uroven-3130367.html

prezentaciey-i-prilozheniyami-po-himii-

po-teme-aminokisloti-i-ih-svoystva-

klassprofilniy-uroven-3130367.html

https://infourok.ru/prezentaciya po himi

i na temu belki 10 klass-557089.html

https://infourok.ru/prezentaciya-po-
biologii-kl-profilniy-uroven-na-temu-
nukleinovie-kisloti-3968914.html

Htoro no pazneny 12

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS
https://infourok.ru/prezentaciya-po-
himii-vms-4696452.html
https://infourok.ru/prezentaciya-

51 BbICOKOMOJIEKYJIIPHBIE COSTUHEHHUS 6 oznakomlenie-s-obrazcami-plastmass-
5388585.html
https://prezentacii.org/prezentacii/prezen
tacii-po-himiy/53867-volokna.html
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11 KUIIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Pasznea 1. Teoperuueckue 0CHOBbI XUMHH

KoaudecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

dueKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

11

1.2

Crpoenue atoma. [lepuoanueckuit
3akoH u [lepuoanueckas cuctrema
XUMHUYECKUX dieMeHToR /1. M.
Menpeneena

Ctpoenue BemectBa. MHOroo6pasue
BEIECTB

11 1

https://infourok.ru/prezentaciya-po-
himii-na-temu-stroenie-atoma-klass-
1984616.html

https://infourok.ru/prezentaciya-po-

himii-na-temu-periodicheskij-zakon-i-

stroenie-atoma-11-kl-spo-profil-
5494709.html
https://infourok.ru/prezentaciya-
stroenie-elektronnih-oblochek-
atomov-klass-1461430.html

https://infourok.ru/prezentaciya-po-

himii-himicheskaya-svyaz-11-klass-

uglublennyj-uroven-6239366.html

https://infourok.ru/prezentaciya-po-

temeamorfnie-i-kristallicheskie-

veschestva-kristallicheskie-reshetki-
1039756.html

https://nsportal.ru/shkola/khimiya/lib
rary/2020/10/01/prezentatsiya-
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13

XHUMHUYECKHE pcaKknumn

19

mnogoobrazie-veshchestv

https://infourok.ru/prezentaciya-k-
uroku-po-himii-11-klassa-na-temu-
teplovye-effekty-himicheskih-reakcij-

4422448 .html
https://infourok.ru/prezetnaciya-k-
uroku-na-temu-zakon-gessa-
2571059.html
https://infourok.ru/prezentaciya-a-
uroku-enatalpiya-i-entropiya-
4019525.html
https://infourok.ru/prezentaciya-po-
himii-na-temuveroyatnost-
protekaniya-himicheskih-reakciy-
skorost-himicheskih-reakciy-
2907730.html
https://infourok.ru/prezentaciya-po-
himii-klassifikaciya-himicheskih-
reakciy-klass-1102658.html
https://infourok.ru/prezentaciya-po-
himii-na-temu-skorost-himicheskih-
reakciy-klass-1040626.html
https://nsportal.ru/shkola/khimiya/libr
ary/2012/07/24/prezentatsiya-po-
teme-khimicheskoe-ravnovesie-11-
klass
https://infourok.ru/elektroliticheskaya
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39

-dissociaciya-11-klass-profilnyj-
uroven-6545694.html

Pa3nea 2. Heopranuyeckasi xumust

2.1 Hemeramnl

31

https://4ege.ru/himiya/64738-
prezentacija-obschaja-harakteristika-
nemetallov.html
https://infourok.ru/prezentaciya-k-
uroku-po-himii-po-teme-vodorod-
Klass-2519627.html
https://infourok.ru/prezentaciya-po-
himii-kislorod-i-ozon-6716951.html
https://ppt4web.ru/khimija/soedinenij
a-sery0.html
https://znanio.ru/media/prezentatsiya
po_himii_azot i ego_soedineniya 11
klass_himiya-299027
https://infourok.ru/prezentaciya-
fosfor-i-ego-soedineniya-
4599554.html
https://infourok.ru/prezentaciya-
uglerod-i-ego-soedineniya-klassi-
825472 .html
https://infourok.ru/prezentaciya-k-
uroku-himii-kremniy-i-ego-
soedineniya-1814884.html
https://znanio.ru/media/prezentatsiya_
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2.2

Mertamibl

Hroro no pazneny

23

54

na_temu_galogeny _i_ih_soedineniya-
112239
https://infourok.ru/prezentaciya-na-
temu-schelochnie-metalli-
2199660.html
https://ppt4web.ru/khimija/shhelochn
ozemelnye-metally0.html
https://infourok.ru/prezentaciya-
alyuminiy-i-ego-soedineniya-
873092.html
https://infourok.ru/prezentaciya-
zhelezo-i-ego-soedineniya-klassi-
825483.html
https://nsportal.ru/shkola/khimiya/libr
ary/2023/02/05/metally-pobochnyh-

podgrupp

Pa3gen 3. Xumusd " s;Ku3Hb

3.1

MeTtoapl MO3HAHUS B XUMHUU. XUMHUS
U KU3Hb

https://infourok.ru/prezentaciya-na-
temu-biogennye-elementy-i-ih-
biologicheskaya-rol-4905637.html
https://infourok.ru/prezentaciya-na-
temu-himiya-i-medicina-11-klass-
6559453.html
https://infourok.ru/prezentaciya-po-
himii-na-temu-moyuschie-sredstva-
klass-1290803.html
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https://infourok.ru/prezentaciya-k-
uroku-11-klass-metallurgiya-
4466522.html
https://infourok.ru/prezentaciya-na-
temu-vliyanie-himicheskoj-
promyshlennosti-na-okruzhayushuyu-
sredu-5830376.html
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Ilepedens (koau(pukaTop) NpoBepsieMbIX TPEOOBAHUI K Pe3y1bTATAM OCBOCHHMS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero 00pa3oBaHMs M 3JIEMEHTOB COJEePKAHNSA XUMUH

Jlnst ipoBeieHUsT €IMHOTO T'OCYJIapCTBEHHOI0 3K3aMmeHa 1o xumuu (nanee — EI'D mo  xumun)

HCIIOJIB3YCTCA

nepedyeHb (Koaudukarop) MpoBepsieMbIX TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS

OCHOBHOU 00pa30BaTeNILHOI MTPOrPaMMbl CPETHETO 00IIEro 00pa30BaHUs U JICMEHTOB COJICPKAHUSL.

IIpoBepsiembie Ha EI'D nmo xumuu TpedoBaHus K pe3yjibTaTaM 0CBOEHMsI OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHEro o01ero 06pa3oBaHusA

Kox
IPOBEPSIEMOTO
TpeOoBaHUs

[IpoBepsieMbie TpeOOBaHUS K TPEIMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbI CpeHEro 001Iero oopa3oBaHus

1

Bnanenue CHCTEMOM XMMHYECKHUX 3HaHHﬁ, KOTOpas BKIHOYACT:

11

OCHOBOITIOJIATAIOIINE TOHATUSA (XUMHUYECKUM DJIEMEHT, aToM, H30TOIIbI,
9JIEKTPOHHAs 000J0YKa atoma, S-, P-, O-3JIEKTpOHHBIE OpPOWUTATH ATOMOB,
OCHOBHOE U BO30Y>KIEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYIIa,

BaJICHTHOCTb, JIEKTPOOTPHUIIATEIIBHOCTD, CTETICHh OKUCIICHUS, XUMUYECKAasl CBSA3b
( 60 m TCBA3b | gpaTHbIC CBsA3M), THOpPHUIM3ALMS ATOMHBIX OpOHTaNEH,
KPUCTAJJIMYECKasl pelieTka, MOJb, MOJISIpPHAS

Macca, MOJISIpHBIA 00BEM, MOJSpHas KOHLEHTpalus, pPacTBOPbHI (UCTHHHBIE,
JIMCTIEPCHBIC CUCTEMBI), KPUCTAJUIOTHUAPATHI, YTIEPOTHBIN CKEJIeT,
dyHKIMOHATBHAS TPYIINA, paliKall, H30MEPHI, CTPYKTYpHas (Gopmyiia, u3omMepus
(cTpyKTypHas, reoMeTpudecKkas (IHc-, TPAHCU30MEPHUsi), TOMOJIOTHUECKUHN P,
TOMOJIOTH, YIJIE€BOJOPOABI, KHUCIOPOJA- U a30TCOoAepXkalllie COEAUHEHMUS,
OMOJIOTMYECKH AaKTHUBHBIE BelIeCTBAa (YIJEBOIbI, XUPBI, OCJIKH), MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS, KPEKHHT,
pUOPMUHT, THUIIBI XUMUYECKHX DPEAKIUN (OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC,
9K30- U DHAOTEPMUYECKUE, PEAKIUd MOHHOTO OOMEHa, TOMO- M T€TepOTeHHBIE,
oOpatuMmble W HeoOpaTHMbIE), pacTBOpP, JJICKTPOIHTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs ~ TUCCOIMAIMsA, CTENEHb JUCCOLMAIMHN, OKHCIUTENb,
BOCCTAHOBUTENb, 3JIEKTPOJIU3, CKOPOCTh XHMHUYECKOW pEaKINH, XUMHUYECKOE
paBHOBeECHE)

1.2

TEOPUH U 3aKOHBI (TEOPUSI XUMUUYECKOTO CTPOCHMSI OPraHMYECKUX BEILECTB
A.M. BytnepoBa, Teopust 2JIEKTPOTUTHIECKON TUCCOIMAIINH,
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[lepnonuueckuit 3akon JI.JMI. MeHnaeneeBa, 3aKOH COXPAaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKMH SA3BIK XMMHH, MHPOBO33PEHUECKUE 3HAHMS,
JeKalue B OCHOBC IMOHUMAHUA HNPUYMHHOCTU H CUCTCMHOCTU XHUMHUYCCKUX
SIBHCHHFI, COBPCMCHHBIC TPCACTABJICHUA O CTPOCHHMHU BCHICCTBA HAa ATOMHOM,
MOJIEKYJISIPHOM M HaIMOJIEKYJIIPHOM YPOBHSIX

13

MNpEaACTaBICHHUA O MEXaHHU3MaX XHUMHYCCKUX peaKuHﬁ, TEPMOANHAMHNYECCKUX U
KMHECTHYECCKHNX 3aKOHOMCPHOCTAX HX IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU,
AUCIICPCHBIX CUCTEMAX

14

(akTOJIOrMYECKUE  CBEJEHUS O  CBOWCTBAX, COCTaBe, IMOJIYYEHUU U
Oe30macHOM UCIIOJIb30BAHUU BaXHEHIINX HEOPraHMYECKUX |
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOM 1€ATEIbHOCTH YEJIOBEKA

15

ofuiye Hay4yHble MPUHLUIBI XHMHYECKOTO TMPOM3BOACTBA (HAa IpUMEpe
MIPOM3BOJICTBA CEPHOM KHCIIOTHI, aMMHUaKa, METaHoJa, epepadoTKu He(TH)

CdopMupoBaHHOCTH YMEHUH BBISBIIATS:

2.1

XApaKTCPHBIC TIIPU3HAKKW U B3aUMOCBA3b U3YYCHHBIX HOHHTHﬁ, IIPUMCHSTDH
COOTBCTCTBYIOIINE IIOHATHUA Ipu OIMKMCaHNN CTPOCHHUA n CBOMCTB
HCOPTaHNYCCKUX U OPraHNvYCCKUX BCIICCTB U UX HpeBpaHIeHI/If/'I

2.2

B3aMMOCBS3b XMMHYECKMX 3HAHUM C IOHATHUAMH H MNPEACTABICHUAMU APYIUX
npeaMeToB  1JiA 0ojice OCO3HAHHOI'O IIOHMMAaHHS H OOBSICHEHUS CYIIHOCTH
MaTCpHAJIBHOTO €AUHCTBA MHUpPa

C(bOpMHpOBaHHOCTL YMEHHA UCIIOJIb30BATh:

3.1

HanMEHOBAHHUS XUMHUYECKHX COeMHEHNH MEKTYHAPOIHOTO coro3a
TeopeTHHGCKOﬁ 158 HpPIKJIaJIHOfI XUMHUHU H TpI/IBI/IaJ'II)HI)Ie Ha3BaHUA BCUICCTB,
OTHOCAILMXCA K M3YYEHHBIM KJaccaM OpPraHMYeCKUX M HEOPraHUYECKUX
COCJIMHEHU

3.2

XUMUYECKYI0O CHUMBOJIMKY JIUII COCTABJICHHUS (POPMYJT HEOPTaHUUECKHX BEIIECTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEePHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(dbopMyIT OpraHMYECKUX BEIIESCTB

ChopMupoBaHHOCTH YMEHUS KIACCH(PUIUPOBATH:

41

HEOPTaHUYCCKUEC BCUICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAHUA U KPUTCPHUU
JIIA KJ'IaCCI/I(bI/IKaI_[I/II/I HU3Yy4aCMbIX XUMHUYICCKUX 00BEKTOB

4.2

OPraHUu4YecCKue BE€OICCTBA, CaMOCTOSATECIIBHO BI)I6I/IpaTI) OCHOBAHUs U
KpUTCPUHN IJIA KHaCCI/I(I)I/IKaI_II/II/I HN3YYaCMbIX XUMHUYCCKUX 00BEKTOB
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4.3

110 Pa3JIUYHBIM IPU3HAKAM (YUCITY M COCTABY PEarupyIOIIUX BEIIECTB, TEIUIOBOMY
3¢ deKxTy peakiui, H3MCHEHUIO CTETICHEH OKUCIICHHS DJIEMEHTOB, OOPaTUMOCTH
peaKkiny, YIaCTHIO KaTalnu3aTopa)

CdopMUpOBaHHOCTH YMEHHS XapaKTEPU30BATh AIEKTPOHHOE CTPOSHUE aTOMOB (B
OCHOBHOM U BO30YKJICHHOM COCTOSIHUM) U HOHOB XUMHUYECKHX dJIeMeHTOB 1 — 4
nepuonoB llepuonnueckorn cucremsl J[.MI. MengeneeBa W MX BaJCHTHbBIC
BO3MOXXHOCTH, HCIOJB3ysd TOHATHUS S-, P-, O-3JeKTpoHHBIC OpOUTAIH,
SHEPreTUYECKHE YPOBHU

CdopMupoBaHHOCTE YMEHUsSI OOBSICHATH 3aKOHOMEPHOCTH HM3MCHCHHS CBOWCTB
XUMHYECKHX JJIEMEHTOB M O0pa3yeMbIX HMH COEAMHEHMH [0 TepuojaM u
rpynmnam

CdopMUpPOBaHHOCTh YMEHHUS COCTaBJIATh YPABHCHHSI XUMHYCCKHUX PEaKIIMHA U
PACKpBIBaTh UX CYIIHOCTb:

7.1

OKHCJIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKHI/If/'I IMOCPEACTBOM
COCTaBJICHHSA 3JICKTPOHHOT'O OaaHca 3TUX peaKuHﬁ

7.2

YPaBHEHUsl PEaKLUMi pPas3IMYHBIX THIIOB; IIOJHBIE M COKPAILIEHHBIC YpaBHEHUS
peakuuii HMOHHOro OOMEHa, Y4YUThIBas YCJIOBUS, NPU KOTOPBIX 3TU pEaKLUU
UIYyT 10 KOHIA

7.3

peaxkuil TUIPOIN3a, peakiuii KOMILIEeKcooOpa3oBaHus (Ha mpuMepe
TUAPOKCOKOMIUIEKCOB ITMHKA U aTFOMUHHS)

C(l)OpMI/IpOBaHHOCTL YMCEHHA NOATBCPIKAATL:

8.1

Ha KOHKPETHBIX MpUMepax XapakTep 3aBUCHUMOCTH PEAaKIMOHHOM CcrocoOHOCTH
OpPraHMYECKUX COCITUHEHHI OT KPaTHOCTH M THIA KOBaJTEHTHOH cBsi3u (07 u T

CBA3H)  B3apMHOTO BIUSIHUS aTOMOB
U TPYII aTOMOB B MOJIEKYJIaX, a TAKXKe OT OCOOEHHOCTEN pealn3aluy pa3IuyHbIX
MEXaHU3MOB ITPOTEKAHMS PEAKIINN

8.2

XApPaKTCPHBIC XUMHUYCCKUC CBOMCTBa BEILIECTB COOTBCTCTBYHOIIUMU
SKCIICPUMCHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

ChopMupoBaHHOCTh YMEHHSI XapaKTEpHU30BaTh COCTaB U Ba)KHEHIME CBOMCTBA
BEUIECTB, MPHUHAIEKAIUX K  ONPENEJIEHHBIM KjaccaM MW [pylmnam
COEMHEHUI (ITPOCThIE BEUIECTBA, OKCUABI, TUAPOKCUIBI, COJIH; YIIIEBOJOPOIBI,
pOCThIe APUPHI, CIUPTHI, HEHOIIBI, abJIETH/bI, KETOHbI, KAPOOHOBBIE KUCIIOTHI,
CJIOKHBIE d(PUPBI, )KUPBI, YTIIEBOAbI, AMUHbI, AMUHOKHUCIIOTHI, OCJIKH)

10

CdopMupoBaHHOCTH YMEHHMSI IPOBOJUTH PACUEThl [0 XUMUYECKUM (QopMyJiaM U
YPaBHEHHUSIM XMMHUYECKHX PEaKIUil ¢ UCTIONb30BaHNEM (PU3NYECKUX BETUUMH:!
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10.1

Macchl (0ObeMa, KOJIMYECTBA BELIECTBA) MPOJAYKTAa PEAKIMH, €CIU OJHO U3
UCXOJHBIX BEIIECTB JAaHO B BUJE PACTBOpA C ONpPEIEICHHON MaccOBOHM J0Jeit
pPacTBOPEHHOI'O BEIIECTBA WITU IAHO B M30BITKE (MMEET IPUMECH)

10.2

MaccOBOM MJIM 00BbEMHOM 10U, BBIXOJa IPOAYKTA peaKLIuU

10.3

TEII0BOTO d(heKTa peakimii

10.4

00BEMHBIX OTHOILLIEHUH ra3oB

10.5

10 HAXOXKJICHUIO0 XUMUYECKOU ()OPMYJIBI BEIIECTBA

11

Bnanenue cucremoil 3HaHHI O METOAAX HAYYHOI'O MMO3HAHUS SIBJICHUN MPUPOIBI,
HCIIOJI3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE NPHUMEHSTh 3TU 3HAHUS IPU
AKCIIEPUMECHTAIBHOM HCCIICIOBAHUHM BEIIESCTB W 11 OOBSCHEHUS XUMHUYECKUX
SBJICHUW, UMEIOLIUX MECTO B MPUPOJE, MPAKTUYECKOUN NEATEIIbHOCTH YEJIOBEKA U
B IOBCEIHEBHOM KM3HU

12

CdopMUpoOBaHHOCTh yYMEHHUS TPHUMEHATH (HMCIIOJIB30BAaTh) 3HAHUS O COCTaBE U
CBOMCTBAX BEILECTB JJI 3KCIEPUMEHTAIbHON IPOBEPKH T'MIIOTE€3 OTHOCHUTEIBHO
3aKOHOMEPHOCTEH TMPOTEKAHHS XUMHUYECKUX PpEaKIUid U MPOTHO3UPOBAHUS
BO3MOXKHOCTEH HMX OCYIICCTBJICHHS; CHUCTEMHBIE XHUMHUYECKHWE 3HAHUSA IS
OOBSICHEHUS! W TMPOTHO3UPOBAHUS SIBICHUN, HMEIOIIUX €CTECTBEHHO-HAYYHYIO
Opupoay; Mg TPUHATHS TPAMOTHBIX pEUICHWH MpoOjJeM B CUTYyalUsX,
CBSI3aHHBIX C XUMHEHN

13

ChopMHUpPOBAaHHOCT, yYMEHHS IUIAHUPOBaTh M TMPOBOJIUTH  XUMHUYECKHUI
OKCHEPUMEHT (TMOJydYeHHE M  H3Y4YE€HHE CBOHCTB  HEOPraHWYECKUX H
OpTraHU4YC€CKUX BECUICCTB, KAUCCTBCHHBLIC PCAKIMU YITICBOAOPOAOB PA3JIMYHBIX
KJIacCOB W  KHUCIOPOJACOJEP)KAIIMX  OPraHMYECKHX  BEIIECTB, pEIICHHE
HKCHEPUMEHTANbHBIX  3a/ad 10  PACHO3HABAHUIO  HEOPraHMYECKHX MU
OpPraHMYECKHUX BEILIECTB) C COOJIIOJICHHMEM MpaBuil OE30MacHOro oOpalleHus ¢
BellecTBaMM U JabopaTopHbIM  00OpyJaoBaHHEM; (OPMYJIHpPOBaTh €U
UCCIICIOBAaHMS;,  TPEACTAaBIATh B PAa3IMYHON  GopMe  pe3yJbTaThl
HKCIEPUMEHTA, AHAJIU3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTD

14

ChopMHpPOBAaHHOCT,  YMEHHUS  OCYIIECTBIIATH  IEJICHANPABICHHBIA  MMOWCK
XUMHUYECKOH HMH(POpPMAIMK B pPA3IUYHBIX HCTOYHUKAX (HaydyHas M Yy4eOHO-
Hay4yHas JUTEpaTypa, CpEeACTBa MaccoBod HWHQopmaiuu, ceTb HHTepHET u
JIpyrue), KPUTHYECKHU AHAJIN3UPOBATH XAMHYECKYIO nH(pOpMaIIHIO,
nepepadaThIBaTh €€ M MCIOJIb30BaTh B COOTBETCTBHM C TMOCTABIICHHOW y4eOHOM
3ajaueit

81



15

CdopmupoBaHHOCTH YMEHHUS MIPOrHO3UPOBATb, aHAJIM3UpPOBaTh U
OIICHUBATh HH(DOPMAIIHIO C MTO3UIIUN IKOJIIOTUYECKON 0€30MaCHOCTH TOCTIEACTBUN
OBITOBOM UM TNPOU3BOACTBEHHON JI€ATEIbHOCTH UEJIOBEKA, CBSI3aHHOW C
nepepaboTKoil BemiecTB; C(HOPMHUPOBAHHOCTh YMEHHH OCO3HaBaTh OMACHOCTb
BOBI[GI?ICTBI/ISI Ha JKHMBBIC OPraHU3MbI OIPCACIICHHBIX BCHICCTB, IMOHMUMAsl CMBICII
IIOKa3aTelIsl MPeIeIbHON TOIyCTUMOW KOHLICHTPALMY, U IOSACHATHh HA IPUMeEpax
CHOCOOBI YMCHbBIICHUA W HNOPCAOTBPALICHUA HWX BpPCAHOI'O BO3I[CﬁCTBPI$I Ha
OpraHu3M YeJOBeKa

IlepedeHnnb 3J1eMeHTOB coiepakaHusi, npoBepsieMbIX Ha EI'D nmo xumnu

Kon [IpoBepsieMblil 3JIEMEHT COAEPKAHUS

1 TeopeTnyeckre OCHOBbI XUMUU

11 Ctpoenne BemiectBa. CoBpeMeHHas MOJEIb CTPOCHHS aroMma. Pacnpenenenue
AJNIEKTPOHOB MO SHEPreTHYecKuM YypoBHsIM. Kiaccudukamus XUMHUYECKHX 3JIE€MEHTOB.
OCOOEHHOCTH CTPOCHHUSI SHEPreTHYECKUX YPOBHEW aroMoB (S-, P-, d-351eMEHTOB).
OcHoBHOE U BO30YXJIEHHOE COCTOSHUS aTOMOB. DJIEKTPOHHas KOH(UTYpalus aroma.
BaneHnTHbIe 21€KTPOHBI

1.2 [lepuonnueckas cucrema xuMuueckux daeMeHToB [[.M. Menneneea. Pusndeckuit
cMbicn Ilepuommueckoro 3akona .M. Menneneesa. IIpuumHbl M 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB JJIEMEHTOB M HMX COEAUHEHHMM 110 NEPUOAAM U TPYIIIaAM.
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCAUHEHUN,
BBICIIUX OKCUIOB U TUAPOKCUIOB

1.3 BanentHoCTh. DnekTpooTpUnaTeIbHOCTh. CTENeHb OKUCICHUS

14 Bunel xuMuyeckoil cBsi3u (KOBaJICHTHAs, MOHHAsA, METa/TMYecKas, BOJOPOAHAS) W
MEXaHU3MBl €€ o00pa3oBaHHs. MeXMOIEKyIsIpHbIe B3aUMOJCHCTBUA. BemiecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOIO CTPOCHHUA. THIBI KPUCTAJUIMYECKUX PEIIETOK.
3aBUCHMOCTb CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMUECKOU PEIIETKU

15 XnMuueckas peakus. Knaccudukanus XUMHYECKHUX peakuuii B
HEOPraHWYECKON U OPraHNYeCKON XMMHUH. 3aKOH COXPAaHEHHs MacChl BELIECTB

1.6 CKOpOCTh peakIny, €€ 3aBUCUMOCTh OT Pa3InYHBIX (PaKTOPOB

1.7 TernoBsie 3 PexThl XUMUUECKUX peakiuil. TepMoXxuMuyecKkue ypaBHEHUS
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18

OOparumbie peakiuu. XuMudeckoe paBHOBecHe. (DakTophl, BIUSIONIME HA
COCTOsIHME XUMHUecKoro pasHosecus. [Ipunnun Jle [larense
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19 OnexTponutuyeckas aucconuanus. CuiabHble U ciialble 3NeKTpoiauThl. Cpena BOJHBIX
pacTBOpPOB BEIIECTB: Kucjas, HeWTpanpHas, Mmeno4yHas. CTeneHb JUCCOLUAIUU.
Peakuuu nonsoro ooMeHa

1.10 IM'uaponus coneii. Monnoe npousBeaeHue Boabl. Bomopoausiii mokazatens (pH)
pacTBopa

111 CnocoObl BbIpa)KE€HHS KOHLIEHTpPALlMM PAacTBOPOB: MaccoBasi JI0JIsI PacTBOPEHHOIO
BELIECTBA, MOJISIpHas KOHIEHTpauus. HacelleHHble U HEHACHIIIEHHbIE PAaCTBOPHI,
pactBopuMOCTh. Kpucraioruaparsl

1.12 OKHUCIUTEIHLHO-BOCCTAHOBUTEILHEIE peaKIuu. IToBeneuue BEIIIECTB
B cpellax ¢ pa3HbIM 3HaueHueM PH. MeTopl aekTpoHHOTro OaniaHnca

1.13 DNEeKTPOIN3 paCTBOPOB U PACIIaBOB COJIEH

2 OCHOBBI HEOPTaHHUUECKON XUMUU

2.1 Knaccudukanus HEOPTraHUYECKHUX COCJTMHEHUH. Homenxknarypa
HEOPraHUYECKHX BEIECTB

2.2 XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATpUM, Kalui, KaJbLIMK, MarHui,
QTFOMHUHWM, [IUHK, XPOM, KeJIe30, MEeJIb) U UX coeauHeHnd. OOIIHe CriocOObI MOTYICHHS
METaJJIOB

2.3 XHWMHYECKHE CBOWMCTBA BaXHEHITMX HEMETA/UIOB (TaJOreHOB, Cephl, a30Ta, docdopa,
yriaepoia U KpeMHHUs) M MX COeIUHEHUHN (OKCHUIOB, KUCIOPOJCOIEPKAIIMX KHCIOT,
BOJOPOAHBIX COETMHEHHM )

2.4 I'enernueckas CBSI3b HEOPraHMYECKUX BEIIECTB, MPUHATIEKAIUX K
pa3IMYHBIM KJlaccam

2.5 Wnentudukanus HeopraHndeckux coenuHeHuil. KauecTBeHHBIE peakinu Ha
HEOPraHUYEeCKHEe BEIIECTBA U HOHBI

3 OCHOBBI OPraHMYECKON XUMUHU

31 OCHOBHBIE TIOJOKEHUSI TEOPHUH XUMHUYECKOI'O CTPOCHHUSI OPraHUYECKHX COEIMHEHHM
AM. bytnepoBa. VYIyepoOHBIM CKEJNET OpraHu4eckod Mosekyiasl. KpatHocTs
XMMHYECKOil cBs3u, O m TW-CBA3M gpi. sp?- sp-
rubpuan3anu  opouTageii aroMoB yrieponaa. 3aBHUCHMOCTh CBOWCTB BEIIECTB OT
XUMHYECKOTO CTpoeHus Mosekyin. ['omosoru. I'omonormueckuii psg. Mzomepus u
HM30MEphI

3.2 [Tonsitne 0  (yHKIMOHATHLHOU rpynne.  OpHeHTalMOHHbIE 3¢ beKThI
3aMECTUTENEH

3.3 [IpenacraBnenne o  kimaccuukanmuu  OpraHWYECKUX  BemiecTB. HomeHkmaTypa

OpPraHMYECKUX COCTUHEHHH (cucTeMaTH4ecKas) U TPUBUAIbHBIE HA3BaHUS BaXKHEHIIIHX
Mpe/ICTaBUTENEN KJIAaCCOB OPraHUYECKHUX BEIIECTB
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3.4

CBoOOTHOpAIMKATHHBIN U  HWOHHBIN MEXaHNU3MEI peaKiuu. IMousarue
o Hyksieoduie u anexrpoduie. [Ipasuno Mapkosaukosa. [Ipasuio 3aiinieBa

3.5

Ankanpl. XUMHYECKHE CBOICTBA aJKaHOB: TaJOr€HUPOBAHUE, JETUIPUPOBAHUE,
TEPMHUUYECKOE PA3JIOKEHHUE, KPEKHUHI, M3oMmepusauus, ropenue. IlomyueHue ankaHOB.
[uknoankanel. Crenupuka CBOWCTB MHUKJIOATKAHOB C MajblM pa3MepoOM ITUKJIA.
Peaknuu mnpucoennHEHUs U paIMKAIbHOTO 3aMEIICHUS

3.6

Ankenpl. XHMHYECKHE CBOMCTBA: p€akuuu HOpUCOCINHCHUA (raJIOFeHI/IpOBaHI/Ie,
THAPHUPOBAHUE, THUAPOIaJIOrCHUPOBAHUC, FI/II[paTaI_[I/IH), rop€Hus, OKHCICHUA U
IMOoJIMMEpHU3alIH. HpOMbIIHJ'IeHHBIC u J'Ia60paTOpHBIC CII0COOBI IMOJIYYCHH aJIKCHOB

3.7

AsnkagueHbl. XHWMHWYECKHE  CBOMCTBA  QJIKAJUMEHOB: PEAKUMH  MNPHUCOCIMHEHUS
(rumpupoBaHHe, TaJOTEHHUPOBAHUE), TOpeHUs U nonumepuszanuu. l[lomydenue
aJIKaIEHOB

3.8

AnkuHbl. XHMMHYECKHE CBOMCTBA: pEaKIMU MPHUCOCIUHEHUS (TajJoreHHpOBaHUE,
THAPUPOBAHUE, THApATalMs, TUIPOTAJIOTEHUPOBAHHE) KaK CIOCO0  MONIy4eHHUS
MOJIMMEPOB U JIPYTUX MOJE3HBIX MPOAYKTOB. Peaknuu 3amenienus. I'openue aneruieHa
KaK HMCTOYHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHU I CBAapKU U PE3KU METaJUIOB.
[IpumeHeHue aneruneHa

3.9

Apenbl. XUMHMUYECKHE CBOICTBa O€H3051a: peakuuu >3JIEKTPO(PUIBLHOTO 3aMelleHus,
MpUCOEANHEHNs (THAPUpPOBaHUE, rajioreHuponanue). Peakuus ropenus. Oco6eHHOCTH
XUMUYECKUX CBOMCTB Tosyosia. [lomydenue Oenzona. OCOOEHHOCTH XHUMHUYECKHX
cBoiicTB crupona. [lomumepuzamus crtupona. CrnocoObl MOMyY4eHUs M NpPUMEHEHUe
apoOMaTHYECKUX YIIIEBOIOPOIOB

3.10

Crnuptsl. [IpenenbHble 0IHOATOMHBIE CIUPTHI. XUMUYECKUE CBOMCTBA: B3aUMO/IEHCTBHE
C HaTpueM Kak CHoco0  yCTAaHOBJIEHHS  HaJW4Msl  THJAPOKCOIPyHINbI, €
raJIor€HOBOJIOPO/IAMU  KaK  Ccroco0  MONy4eHHs  pacTBOpUTENEH, BHYTpU- U
MEXMOJIEKYJIsIpHas aeruaparanus. Peakuus ropenus. IlomydeHue sTaHosa: peakuus
OpOXXeHMs TJIIOKO3bl, THApaTalus STWIEHA. OTWIEHIJUKOIb W TJIMLIEPUH Kak
MIPEACTABUTENH MPEIEIbHBIX MHOIOATOMHBIX CIIUPTOB

3.11

®enon. XuMHUYecKue cBOMCTBa (peHoa (PeaKkuu ¢ HaTpueM, THIPOKCUIOM HaTpHs,
opomom). ITonyuenne penomna

3.12

Anpneruapl. XHUMHUYECKHE CBOMCTBAa TMPEACNIBbHBIX albJECTUIOB: THAPUPOBAHUE;
KaueCTBEHHBIC pEaKIMd Ha KapOOHWIBHYIO Tpymmy (peakius «cepeOpstHOTO
3epKayiay, B3aUMOJICUCTBHE C THUIPOKCHIIOM
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menu (I). TlomydyeHue mpeaebHBIX albJCTHIOB: OKHUCICHHE CIUPTOB, THIPATAIIUS
arieTusieHa. AIIETOH KaK MpeACTaBUTENh KeTOHOB. OCOOEHHOCTH DPEAaKIIMH OKHUCIICHUS
aleToHa

3.13

KapOonoBeie  kucnoThl. XHMMHYECKHE CBOWCTBA MPENEIbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. OCOOEHHOCTH XUMHUYECKUX CBOWCTB MYpPaBbHHON KHCIIOTHI.
[TonydeHnue mnpenenbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT: OKHCICHHE AJIKAHOB,
AJIKEHOB, MEPBUYHBIX CIUPTOB, AIbACTHAOB. BbICIIME MpENeiabHbIE U HENPEICIbHbIC
KapOOHOBBIE KUCIOTHI

3.14

Crnoxubie >gupbl u kupbl. CriocoObl NoydyeHUs! CIOXKHBIX 3(hupoB. OOpaTUMOCTh
peakuuu stepudukauuu. IlpumeHenue cloXHBIX 3(QUPOB B MHILEBOH H
napproMepHON MPOMBINUIEHHOCTH. JKHUPBI KaK CI0XHBIE 3(UPHI TNIMLIEPHUHA U BBICIIMX
KapOOHOBBIX KHUCJIOT. XHMHUYECKHE CBOWCTBAa >KMPOB: THAPUPOBAHUE, OKHUCIICHHE.
['unponus, WM OMBUICHHE, XKUPOB KaK CIOCOO MPOMBINIICHHOTO MOJNYyYeHUsl coleit
BBICIIMX KapOOHOBBIX KHCIOT. MBLIA KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT

3.15

XHAMHMYECKHE  CBOMCTBA  IVIFOKO3Bl:  pEAaKUUMU C  yY4aCTHEM  CHUPTOBBIX U
aJIbJIETUAHOM TPy M MOJIOYHOKHUCII0€ OpoxeHue. [[pumeHenne rioko3bl, ee 3HaYeHUe B
KU3ZHENEATEIIBHOCTU opraHusma. Hucaxapuasr: caxaposa, MajbTO3a.
BoccranasnuBaronue 1 HEBOCCTaHABIUBAIOIIME AUcaxapuabl. 'Maponus nqucaxapuios.
ITonncaxapuasl: Kpaxmai, riMKoreH. CTpoeHre MakpoOMOJIEKYJI KpaxMaia, INIMKOreHa U
nesuiono3el. dusnyeckrue CBOKWCTBA KpaxMaja M LEIIIIOJI03bl. XUMHUYECKUE CBOMCTBA
KpaxMaja: THUIpPOJU3, KAayeCTBEHHas peakuus ¢ HoAoM. XHMMHYECKHE CBOWCTBA
LEJITIOJIO3b]: TUAPOU3, MoJdydeHne 3(pUpoB LesT0a03bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIH LIEJK)

3.16

AMUHBI. AMHHBI KaK OPraHUYeCKHUE OCHOBAHUS: PEAKIIMU C BOJIOW, KUCIOTAMHU, PEAKIIHS
TOpPEHUs. AHWIMH KaK MPEJCTaBUTENb apOMATHYECKUX aMUHOB. XMMHUYECKHE CBOMCTBA
aHWJIMHA: B3aUMOJICHCTBUE C KUCJIOTaMH, OpPOMHOHN BonOM, okucienue. llomydeHue
AMHHOB  alIKWIMPOBAaHUEM aMMHAaKa M  BOCCTAHOBJICHHEM HHUTPOIPOU3BOIHBIX
YTIIEBOJIOPOJIOB

3.17

AMUHOKHCIIOTHI U O€IKH. AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHUYECKHE COSIMHEHUSI.
OcHOBHbIE aMUHOKHUCIOTHI, oOOpasywomue Oenkd. XHUMHYECKHE CBOWCTBA OEJKOB:
TUIPOJIU3, ACHATYpalusl, KaYeCTBEHHbIE (LIBETHBIE) peaKuu Ha OelIKu

3.18

CrtpoeHne u CTpyKTypa MOJIMMEpPOB. 3aBUCHUMOCTh CBOWCTB MOJMMEPOB OT CTPOCHHUS
MoJieKyJ. OCHOBHBIE CITIOCOOBI MOIY4EHHUS! BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM:
peakiMu  TMOJIMMEpPU3aluH U NoJuKoHAeHcaun. Kinaccupukaius BoJoKOH
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3.19

Nnentudukanms OpraHUYECKUX COEIMHEHU. Penrenne
SKCIEPUMEHTAJIbHBIX 33/]a4 Ha PacClO3HABAHME OPTaHMUYECKUX BEIECTB

3.20 ['eneTnyeckas cBsI3b MEXK1Y KJIACCAMU OPTaHUYECKUX COSAMHEHUM

4 XUMHUS U )KU3HD

4.1 XuMus B IOBCEAHEBHOM xu3HU. [IpaBuia 6e30macHoil paboThl C EAKUMHE, TOPIOYUMHE U
TOKCUYHBIMHU BEIIECTBAMHU, CPEICTBAMH OBITOBON XUMHUU

42 XUMUA U 30pOBbE. XUMHS B MEAUIUHE. XUMHUSI U CEIbCKOE XO35MCTBO. XUMHUS B
NPOMBIIUICHHOCTH. XHMHS H JHEPreTHKa: IMPUPOAHBIA M MOMYTHBIH HEPTIHOM
ra3pl, UX cOocTaB M wucnoib3oBanue. CocraB HehTH u ee mepepaboTka (MPUPOAHBIC
HCTOYHUKHU YTJIEBOJOPOJIOB)

4.3 XuMUg M IKOJOTrWs. XHMHUYECKOE 3arpsA3HEHHUE OKPYKAOWEH Cpenbl H  €ro
nocneActeus. OxpaHa rtugpocdepsl, MouBbl, armocdepsl, Giaopel u ¢ayHbl OT
XUMHUYECKoro 3arpsizHeHus. [IpoOnema oTX0q0B ¥ MOOOYHBIX  MPOJYKTOB.
AJnbTepHATUBHBIE HCTOYHUKU YHEPTHUH

4.4 OO0mue npeacTaBIeHUs O MPOMBIIIIEHHBIX CIIOCO0aX MOTYYSHHS] XUMHUUYECKHUX BEIIECTB
(Ha mpuMmepe MPOU3BOJACTBA aMMHaKa, CEpHOM KHUCIOTh). YepHas U IBeTHas
Metautyprusi. CTEKIO0 ©  CHUJIMKaTHas  IPOMBIIUICHHOCTb. [IpombinenHas
opranudeckas xumus. ChIpbe sl OPraHMYECKON MPOMBIILIEHHOCTH

) Tunel pacyeTHBIX 3a1a4

5.1 Pacuetsr Mmacchl BemecTBa Wi 00beMa ra30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Uil 00beMy OJJTHOTO U3 YYaCTBYIOIIUX B PEAKIIHH BEIIECTB

5.2 Pacuets! TeruioBoro 3¢ dekra peakunu

53 PacueTsl 00b€MHBIX OTHOIICHHH Ta30B MPU XUMUUYECKUX PEAKITHSIX

5.4 Pacuetsr Mmacchl (00beMa, KOMMYECTBA BELIECTBA) TPOAYKTOB PEAKIIUU, €CITU OJTHO U3
BELIECTB JIaHO B U30BITKE (MMEET PUMECH)

5.5 Pacyetrsl maccoBoil mnm 00OBEMHOW JOJM BBIXOAA MPOAYKTAa PEAKIIMH OT
TEOPETUYECKU BO3ZMOXKHOTO

5.6 Pacuetsr Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOJMYKTA PEAKIUU, €CIHU OJHO W3
BEILIECTB JIaHO B BHUJIE€ PAcCTBOpa C OMNPEAEICHHOM MaccOBOM J0JEeH pacTBOPEHHOIO
BEILIECTBA

5.7 Pacuersl ¢ wucnosb3oBaHUEM MOHATHM  «MaccoBas  JOJISD»,  «MOJISIpHAS
KOHLEHTPALUA», «PaCTBOPUMOCTh

5.8 Haxoxxnenne MosiexymsipHON (pOpMyIbI OPraHUYECKOTO BEIIECTBA IO €0 MJIOTHOCTH H

MAacCCOBBIM JOJIAM 3JIEMCHTOB, BXOAAIIHUX B €ro COCTaB, WU IO MPOAYKTaAM CropaHusid
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