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HOACHUTEJIBHASA 3AIIUCKA

PabGouass mporpaMma mo XWMHUHM Ha YPOBHE CPEIHETO OOIIEero oOpa3oBaHUS
pazpabotana Ha ocHOBe DenepanmbHOTO 3akoHa OT 29.12.2012 No 273-d3 «0O6
obpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
denepanibHOM 00pa3zoBaTeNbHON MporpaMMbl cpenHero obmero oodpazoBanus(DOIl
COO), mnpexacraBneHHbix B @DenepalbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
cragpapre COO, c¢ yuérom Konuenmuu mnpenonaBaHusi ydeOHOro mpeaMera
«Xumusi» B oOpazoBaTelbHBIX  opraHuzanusx Poccuiickoit ~ denepanmm,
peanu3ylonmx OCHOBHBIE 00Opa3oBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHUMN
«Crpareruu pa3Butusi Bocriutanus B Poccuiickoit denepanuu Ha nepuona o 2025
rona» (Pacnopsixenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHS Ha YPOBHE YIIIyOJIEHHOTO U3yYEHUsl 3aHUMAET BAXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAYy4YHOro oOpa3zoBaHusi ydamuxcs 10-11 xmaccoB. U3yuenue
npeaMera, peanusyeMoe B YCHOBHAX UG (EepeHIHPOBAHHOIO, MNPOQUIBHOIO
oOydeHHMs, MPU3BAHO OO0ecneYuTh OO0HIEe00pPa30BaATENbHYI0 U OOLIEKYIbTYPHYIO
MOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO MJid ajanTalid UX K OBICTPO
MEHSIOIIMMCS YCIOBHUSM >KM3HU B COLIMYME, a TaKXKe ISl MPOAOJKEHUSI OOyUEHHUs B
OpraHu3anusX MpPOoPECCHOHATLHOIO 00pa30BaHUsl, B KOTOPHIX XHUMHS SIBISETCS
OJTHOW U3 TPUOPUTETHBIX JUCLUILINH.

B nporpamMe mno XuUMHM Ha3HauY€HHE TMpeAMeTa «XUMHS» MOJIydaeT
NOAPOOHYIO HHTEPIIPETAIIMIO B COOTBETCTBUU C OCHOBOIIOIAraOIIUMH MMOJI0KEHUSIMHU
OI'OC COO o B3auMOOOYCIIOBIECHHOCTH ILIe€NieH, COACp)KaHUsA, PE3yJIbTaTOB
oOydeHHs U TpeOOBaHHMIM K YPOBHIO TOJTOTOBKH BBIMYCKHUKOB. CBHUIETEIHCTBOM
TOMY SIBJISIFOTCSI CJICAYIOIINE BBITIOIHSIEMbBIC TPOTPAMMOi IO XUMUU (QYHKIIUH:

e HH(QOPMALMOHHO-METOJAUYECKAsA, peanu3auus KOTOpoll  oOecreunBaeT
MOJIyYCHUE TPEICTABICHUA O LEJAX, COJAEpKaHHM, OOIIel CcTpaTreruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUsI OOyUYAIOIIMXCA CPEJCTBAMHU IpEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHM3alMOHHO-TUJIAHUPYIOLAsA, KOTOpas MPEeAyCMAaTPUBAET OIpPEACIICHHE:
MPUHIIUIIOB CTPYKTYPUPOBAHUS U MOCIEI0BATEILHOCTH U3yYEHUs y4eOHOTO
MaTepuana, KOJMYECTBEHHbIX M KAYECTBEHHBIX €ro XapaKTepUCTHK;
MOJIXOJ0B K ()OPMUPOBAHUIO COIEPIKATEIHBHON OCHOBBI KOHTPOJS M OLEHKU
00pa3oBaTeNbHBIX JOCTI)KCHUH OOydaloIuMXcsi B paMKaXx HTOTOBOM
aTTecTalu B (OpMe €IMHOTO TOCYAAPCTBEHHOIO SK3aMeHa M0 XMMHUHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:

e yCTaHaBIMBAET WHBAPUAHTHOE MPEIMETHOE COJIEpKaHHE, 005S3aTeIbHOE IS
U3y4eHUsT B paMKax  OTIEIbHBIX  mpoduiiel, mpeaycMaTpuBaeT
pacnpeneseHue U CTPYKTYpUpPOBAaHME €ro Mo KJIaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;



e JAET MPUMEPHOE pacupenesieHne yueOHOro BPEMEHH, PEKOMEHYEMOro s
U3YYEHUS OTIEIBHBIX TEM;

e TpemjaraeT MPUMEPHYIO IMOCIEJOBATEIbHOCTh  HM3y4YEHHUS  y4eOHOTro
Marepuana ¢ Y4ETOM JIOTMKHM IOCTPOEHHUSI Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOAUYECKYI0 MHTEPIIPETALMIO LIeJIEH U 33[1a4 U3YUYEHUs MPEeaMETa Ha
yIIyON€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpenHero oOmiero  o0pa3oBaHMs, COJEPXKATEIBHOM  XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3yJIbTATOB  OCBOCHHUS  OCHOBHOM  00Opa3oBaTesIbHOU
POTPaMMBI CpEeIIHETrO o01ero oOpazoBaHus (JINYHOCTHBIX,
METaIPEMETHBIX, MPEAMETHBIX), a TAaKXKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  ACHUCTBUH  OOydYaromerocss 1O  OCBOEHUIO
COJIEp KaHMs IIPEeIMETa.

[Io BceM Ha3BaHHBIM IO3ULKSAM B IpOrpaMMe IO XMUMHH IPETyCMOTpPEHA
IIPEEMCTBEHHOCTh ¢ OOYYEHHEM XMMHUHU Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHMUs.
3a mpedenamMu  yCTAHOBJIEHHOW  MPOTpaMMOMl 1O  XHUMHUU  00s3aTebHOM
(MHBapHaHTHOW) COCTABIISIIONIEH COJEp)KaHHUs Y4eOHOro mpeaMeTa «XUMHUD)
0CTaéTcsi BO3MOKHOCTh BbIOOpA €ro BapUaTUBHOM COCTaBJIAIOIICH, KOTOpas J0JKHA
OIIPENEIATHCS B COOTBETCTBUH C HAIIPABJIIEHUEM KOHKPETHOTO PO 00ydeHHUSI.

B coorBerctBuM ¢ KoHuenryainbHbIMH mnojoxkeHusMu PIroC COO o
Ha3HAYEHUHU MNpeaIMeToB 0a30BOro M yriayOJIEHHOTO ypOBHEW B  CHUCTEME
nudpepeHInpoBaHHOTO 00YUYEHUSI HA YPOBHE CPEHEr0 00IIero o0pa3oBaHUsI XUMHUS
Ha ypOBHE yriyOJEHHOrO U3yUeHHUsl HAlpaBJeH Ha pealn3alfio IPEeeMCTBEHHOCTH C
MOCJIEAYIOLIUM 3TArloOM IMOJYYEHHUs] XUMUYECKOTr0 00pa3oBaHMs B paMKax M3y4eHHUs
CHEIUalIbHBIX €CTECTBEHHO-HAYYHBIX M XHWMHYECKHX JUCHUIUIMH B BYy3aX U
OpraHu3alusIX cpeaHero npodeccuoHaIbHOro 0opasoBanusi. B 3Toil cBA3M U3yueHue
npeaMeTra  «XHUMHsD) OPHUEHTHPOBAHO IPEMMYIIECTBEHHO HAa paclIMpeHHEe U
yriayOJleHHe TEOpEeTUYeCKOM M MPAKTUYECKOM MOJArOTOBKM  00ydaroIiuxcs,
BBIOPABIIMX OMNpeAeN€HHbIA Npoduiib OOydyeHHs, B TOM YHCIE C IEPCIEKTHUBOU
MOCJIEAYIONIEr0  TMOJYYEHHS] XMMHYECKOro  O00pa3oBaHUsi B OpraHU3aILMsIX
npodeccuoHanbHOro oOpaszoBanusa. Hapsimy ¢ stum, B cBete TpeboBanuit ®OI'OC
COO k miaHupyeMbIM pe3yibTaTaM OCBOCHHUs (eaepaabHO 00pa3oBaTEIbHON
OporpaMMbl  cpelHero oOmiero oOpa3oBaHUS H3Y4YeHHE mpeaMera «XUMUs»
OPUEHTHUPOBAHO TAaKXK€ Ha peUIeHUE 337a4 BOCIUTAHUS U COLUAIBLHOTO Pa3BUTHUS
oOy4aronuxcs, Ha GOpMUPOBAHUE Y HUX OOLIEUHTEIIEKTYaJbHbIX YMEHUHN, YMEHUN
parMoHaIM3aIM  y4eOHOTO TpyJda W OOOOMIEHHBIX CIIOCOOOB JIEATEILHOCTH,
UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIIIPEAMETHBIA XapaKTep.

CocTaBngomMu  TipeaMeTa «XUMUsS» Ha YpPOBHE YIIyOJIEHHOTO H3y4YeHUs
ABJIAIOTCS  yrayOnéHHele Kypcbl — «Opranmueckas xumus» u  «OOmas u



Heopranuwdeckas xumusi». [Ipu ompeneneHnr MOaX0J0B K OTOOPY U CTPYKTYpPHOU
OpraHu3alliy COJAEPKAHUS ITUX KypCOB B MPOrpaMMe MO XMMHUHU 332 OCHOBY IIPHUHSTHI
nosoxxkenuss ®I'OC COO o paznmuuusix 6a30BOro M yriayOonIEHHOTO yPOBHEHN U3yUeHUs
npeaMera.

OcHoBy coxaepxaHusi KypcoB «Opranudeckas xumus» ©u «OOmass u
HEOPTraHUYECKasi XMMUSD COCTABISET COBOKYITHOCTh MPEIMETHBIX 3HAHUWA U YMEHUH,
OTHOCAIIMXCS K 0a30BOMY YPOBHIO HM3yYEHHsI NIpeIMeTa. JTa CUCTEMa 3HAHUU
MOJIY4YaeT OMNPEACIEHHOE TEOPETUUYECKOE JIOMOJHEHUE, MMO3BOJISIOIEE OCO3HAHHO
OCBOUTH CYIIIECTBEHHO OOJBIINI 00bEM (hakToMOTHUECKOro MaTepuana. Tak, Ha
yrayOn€HHOM  ypOBHE  HU3Y4YEeHHUs  IpeaMmera  oOecredeHa  BO3MOXHOCTD
3HAYUTENLHOTO YBEJIMUYEHUSI 00bEMa 3HAHUN O XUMHUYECKHX JIEMEHTaX M CBOMCTBAax
UX COCMHEHUI Ha OCHOBE PACIIMPEHUS U YriayOJeHUs MPeICTaBICHUA O CTPOECHUU
BEILIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSX IMPOTEKAHUS PEaKIui,
paccMaTpUBaeMbIX C TOYKM 3PEHUSI XUMHUYECKOW KHUHETHUKA M TEPMOIUHAMHKHU.
N3ydyenne mnepuoauydeckoro 3akoHa W llepmoguyueckod CHCTEMBI XUMHUYECKHX
AJIIEMEHTOB 0a3UpyeTCss Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O
CTPOEHUHU aToMa. XUMHUYECKasi CBI3b OOBACHSIETCS C TOUKU 3PEHUS SHEPIeTHYECKUX
U3MEHEHU Tmpu e€ o00pa3oBaHUU U pa3pylLICHUH, a TakKe C TOYKH 3pEHUs
MeXaHU3MOB €€ oOpazoBaHus. l3ydyeHune TUNOB peakuuid JOMOJHSAETCA
(bopMHpPOBaHHUEM NPEJICTABICHUN 00 3JIEKTPOXUMUYECKHUX MPOIECCaX U ANEKTPOIU3E
pacIuIaBoOB U PacTBOPOB BeIIECTB. B Kypce opraHnueckoil XUMHUH IPU pacCMOTPEHHUH
PEaKIMOHHON CTIOCOOHOCTH COEMHEHUN YIesieTcsi 0c000e BHUMaHKUE BOIpocaM 00
AJIEKTPOHHBIX A (eKTax, 0 B3aMMHOM BIIUSHUHM aTOMOB B MOJICKYJIaX U MEXaHU3MaxX
pEaKIUi.

Oco0oe 3HaueHre UMEET TO, YTO HA COJAEP’KaHUE KypPCOB XMMHUH YTIyOJIEHHOTO
YPOBHSI U3Yy4E€HUS JIJIsl KJIAaCCOB OmpeAe€¢HHOro npodusis (rJIaBHbIM 00pa3oM Ha UX
CTPYKTYpy W XapakTep JONOJHCHUH K OOIIeld cHucTeMe NPEAMETHBIX 3HAHMM)
OKa3bIBAIOT BIUSHUE CMEKHbBIE IPEAMETHI. Tak, HampuMep, B COACPKAHUM MIPEaMETA
JUISL KJIACCOB XHUMHKO-(pu3nyeckoro npoduiis OoiblIoe 3HayeHue OyayT HMETh
AJIIEMEHTBl y4yeOHOro marepuana no oOmed xumuu. [lpu uzydyeHuum mnpeamera B
JAHHOM CJIy4ae akKIeHT OyJeT cAeslaH Ha OOUIHOCTh METOJIOB MO3HAHMS, OOUTHOCTD
3aKOHOB M TEOpHWA B XMMHM U B (PHU3KUKE: aTOMHO-MOJICKYJISpHAs TEOpHUS
(MonekymsipHas Teopust B (PU3MKE), 3aKOHBI COXPAHEHHUS MAacChl M YHEPTUU, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOSHUHU BEUIECTB U APYToE.

B 10 e BpeMs B coJiepKaHUM TpeIMeTa JIsl KIIACCOB XMMHUKO-OMOJIOTUYECKOTO
npoduiis OGONMBIIUI yACHbHBIA BeC OyJeT MMETh OpraHuyeckas Xumus. B 3Tom
cllydae MpeloCTaBIIAETCS BO3MOXKHOCTh JJIsl Oosiee 0OCTOSTENIbHOTO PacCMOTPEHUS
XUMHUYECKON OpraHu3alliy KJIETKH KaK OMOJIOTHYECKOW CUCTEMBI, B COCTaB KOTOPOM
BXOJAT, K TMPUMEPY, TaKU€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIUMHbI, OEJKH,



VIJIEBOJIbl, HYKJIEMHOBBIE KHUCIOTHI W Japyrue. IIpu 3TOM 3HaHMS O cOCTaBe U
CBOMCTBAaxX MHPEACTABUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIy’KaT
OCHOBOM  JUII M3y4eHHUs CYIIHOCTH IMpoleccoB  (OTOCUHTE3a, JIbIXaHU,
MULLIEBAPECHHUS.

B mane ¢opMHpoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAayYHBIX METOJOB MO3HAHMS M OTBITA MPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAHMM W3y4yeHue npeaMera «XHUMHs» Ha YIUIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3iX C Y4YeOHbIMM TIpPEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnactelt «EcTecTBeHHO-HAy4YHBIE MpeaMeThl», «MaTtemaTuka W
uHdopmaTrka» U «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu u3yueHun yueOHOro npenMera « XUMUs» Ha YrIyOJEHHOM YpOBHE TaKXke,
KaK Ha YPOBHE OCHOBHOTO M CPEIHEro 00Imero oopa3zoBanus (Ha 0a30BOM ypOBHE),
3a/ladyeil TMEepPBOCTENEHHON 3HAYUMOCTH SBJISIETCS (POPMUPOBAHHE OCHOB HAyKHU
XUMHUHU KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU JEeATEIbHOCTH
YeJ0BeKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemienne 3Ton 3amaun Ha
yrayOJ€HHOM YPOBHE M3YUYEHUS MpEIMEeTa MPEeIoaraeT peaan3alnio TaKuX Leeu,
KaK:

e (opmMupoBaHue TMpeACTaBICHUI: O MaTepuaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX W MO3HABAEMOCTHU SIBJICHUN MPUPOJbBI, O MECTE XUMHHU B
CUCTEME €CTECTBEHHbIX HayK W €€ BeAyled poau B oOecreyeHuu
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA: B PEIICHUU MPOOJIEM IKOJIOTHYECKOM,
DHEPreTUYCCKOW W TMHINEBOM OE€30IacCHOCTH, B PAa3BUTHH MEIUIIMHBI,
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 370POBbIO U IIPUPOJTHOU CpPELE;

e OCBOCHME CHCTEMBI 3HAHMH, JIEKAIIUX B OCHOBE XMMUUYECKON COCTABIISAIOLLEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PYyHIAMEHTAJIbHBIX TOHSTHUH,
3aKOHOB U TEOPUM XUMHUM, COBPEMEHHBIX MPEJICTABICHUNH O CTPOCHUU
BEIIECTBA HA pa3HBIX YPOBHAX — AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYISIPHOM, 0 TEPMOJUHAMUYUECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX TMPOTEKAHWS] XUMUYECKUX PpEAKUIU, O XUMHUUYECKOM
pPaBHOBECHHU, PACTBOPAX U JHUCIEPCHBIX CHUCTEMax, 00 OOMMX HAyYHBIX
MPUHIIAIIAX XUMUUYECKOTO TTPOU3BOJICTBA;

e (opmupoBaHue y 0o0yJarommuxcs OCO3HAHHOTO MTOHUMAHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKHX 3HAHUA JUIsI OOBSICHEHUS
KITFOUEBBIX HUJEH W MpoOJieM COBPEMEHHOW XUMUH, Uil OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUM, HMEIOUIUX €CTECTBEHHO-HAYUYHYIO MPUPOJY;
IPAMOTHOTO pEIIeHUs NpoO0JeM, CBS3aHHBIX C XUMHEH, MPOTrHO3UPOBAHMUS,



aHaNMM3a M OIEHKH C TO3UIUN IKOJOTHYECKOW O€30MacHOCTH IMOCIEACTBUI
OBITOBOMI M MPOU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBS3AHHOW C
XUMUYECKUM MPOU3BOCTBOM, HCIIOJIB30BAHUEM H IepePabOTKOM BEIIECTB;

e yriyOJieHHWEe MPEeCTaBICHUN O HAYYHBIX METO/aX MO3HAHMS, HEOOXOIUMBIX
JUIsL TpUOOPETeHHUs] YMEHUW OpPHEHTHPOBATbCA B MHpPE BEIIECTB U
OOBSCHCHHSI XUMHUYECKUX SBJICHUH, HMMEIOIMIMX MECTO B TMPHUPOJE, B
MPAKTUYECKOMN JEATEIBHOCTA U TOBCETHEBHOM KU3HMU.

B muane peanuzanuu  nepBOOYEPENHBIX BOCHUTATENBHBIX W Pa3BUBAIOIIMX
GyHKUIMNA 1IEJIOCTHOM CHCTEMBbI CpEJHEro ooOIiero oOpa3oBaHUS MpPU HU3YyUYEHUHU
npeaMera «XuMus» Ha yriayOoJaéHHOM YpOBHE 0COOYIO aKTyalbHOCTh MPUOOPETAIOT
TaKue 1EeU U 33/1a4d, KakK:

e BOCHUTaHHE YOEKIEHHOCTH B MTO3HABAEMOCTHU SIBIICHUI MPUPOJIbI, YBOXKCHUS
K TpOIECCy TBOpYECTBAa B OOJACTH TEOPETUYECKUX U MPHUKIATHBIX
UCCIIEIOBAHUM B XUMUH, dbopmMmupoBaHue MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTUBAIMM K OOYYEHHIO M [IO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCITUTaHUIO Ha OCHOBE YCBOCHHUS
0O0IIIEYeIIOBEYECKUX IIEHHOCTEH;

e pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKHUX
criocoOHOocTe oOydaromuxcs, (OPMUPOBAHHE Y HHUX CO3HATEIBHOIO
OTHOIIIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIICIIHONW TPo¢eCCHOHAIbHOW W OOIIEeCTBEHHOU ICATEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHMSI K CBOEMY 3J0POBBIO U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opMupoBaHHE YMEHHMI W HABBIKOB pPa3yMHOTO MPUPOAONOIb30BAHUS,
Pa3BUTHUE DKOJOTUUYECKON KYJIbTYphI, TPUOOPETEHHUE OMbITa OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTUYECKOMN AEATENbHOCTH.

OO01iee 4nuCIO YacoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS XUMHUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero ooOmiero odpa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kinacce —102 gaca (3 yaca B HEZIeIIO).

VYyeOHble  3aHATHS  TOPOBOMASITCS B COOTBETCTBUM C  IUIAHOM  PabOTHI
oOpazoBarensHOorO  llenTtpa  «Touka  pocTra»  €CTECTBEHHO-HAYYHOM |
TEXHOJIOTUYECKOW HAIMPaBIEHHOCTEH, C MCIIOIH30BAaHUEM COBPEMEHHOTO ITU(POBOTO
000py10BaHUS.



COAEPKAHUE OBYUEHUSA
10 KIIACC
OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOUTaNeH
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3H.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CroOcoObl pa3pbiBa CBSI3EM B MOJEKYJIax
oprannyeckux BemiecTB. IloHsTHe O CcBOOOAHOM paaukane, HyKJIeopuwie Hu
anexkTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHui A.M. byrtnepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYECKUX COEAUHEHUH. MonekynspHble W  CTPYKTYpHbIE  (POPMYJIBI.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kinaccupUKAIMM OpraHuyeckux BemiecTB. [loHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHME C 00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMbBITHl IO MPEBPALIEHUIO OPTraHWYECKHUX BEIIECTB IMPU HArpEBAHHUU
(utaBneHue, oOyIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankansbl. ["'omosiorudeckuil psiji aakaHoB, oOmas GopMyina, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTtanei yriepoja, o-cBsi3b. dusmyeckne cBONCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

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, UKJIOTeKCaH) HUKIoanKkaHoB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AalKeHOB, SpP*-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBs3b. CIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObI MOMyYEeHUS U IPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmdyeckrue CBOWCTBA AJIKHUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatudeckue yriaeBoaopoisl (apeHsl). ['omonoruueckuil psji apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPHUCOCIUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB ctupoda. [lomumepuszamus cruposna. CriocoObl OTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTHUECKHI), pU(GOPMUHT, TUPOIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIYy, HUTPOrPyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuil yrieBoJOpOIOB Pa3IMYHBIX KJIaccOB (0OecIiBeUMBaHHE OPOMHON WM
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OPraHWYECKUX BEILECTBAX, IOJY4YEHUE HTHICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ Kojuiekuusamu «HedpTs» u «Yromby, ¢
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psan, obmas QopMyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMmepus. OcoOEHHOCTH (PUBUUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cupThl. [IpencraBieHne 0 MexaHHU3ME peakiuil HYKJICO(DMIBHOTO 3aMeIeHUs.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



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

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIJIBHOW TpyIIibl. ['oMoJIoruueckue psifibl albJerujioB U KETOHOB, oOIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTydYeHUs U IPUMEHEHUE aIbJACTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, H30OMEpHS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB >KUPOB, COAEPIKAIUX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuIsl: TJIOKO3a, (pPYKTO3a, Tajakro3a, puodo3sa,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuisl: caxaposa, MajbT03a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMalla W LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M HUX IPEBPAILECHHIA:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxcuaom  wmemu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumoneincTue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMHHBI — OpraHMYECcKUe MPOU3BOAHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anidaTtuyeckue W apoMaTHyYecKue; IEepBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTaBUTENb AaMHHOB apomarudeckoro psga. CrtpoeHue
aHwIMHa. B3auMHoe BIUsSHUE TpyII aTOMOB B MOJEKyJe aHuiauHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anvdarnueckux amuHoB. [lonydeHue aHuWIMHA U3
HUTPOOEH30Ia.

AmuHOKHUCIHOTE.. HOMeHKaTypa u nzoMepusi. OTaenbHble IPEICTaBUTENN O
AMUHOKHWCJIOT:  TJIMUMH, aJaHuH. @DU3NYecKHe CBOMCTBA  AMUHOKHUCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJUKOHACHCALMH, O0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIE PEAKIIMU HA OCJIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalusi O€JKOB NPH HArpeBaHHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A30TCOoJepKalllue  OpraHWYecKhe  COCAMHEHUS» U «Pacno3naBanue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TedioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEpUMEHTAIbHBIX 3amad 1o Teme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BewlecTBa (Mmacce, 00bEMY) MPOAYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HSHEPreTUYECKUM YpOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dboTocuHTE3, nOBIXaHWE, OENKH, YIJIEBOIbI, >XUPBI, HYKIECHHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hble HCKOMAaeMble, TOTUINBO.

TexHonorus: NULIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MUTaHUS,
MOIOIIIME CPENICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
ANIEKTPOHHBIX O00JOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Kinaccudukamnuss XuMHIeCKIX 3JEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOneKkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOrO MEPHOIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepunonnueckuit 3akoH u lleproanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOIUYECKOTO 3aKOHA U llepronnyueckoil cucTeMbl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CIOXHBIX BEHNIECTB MO TpynnaM W NepuojaM. 3HAYCHHE
nepuoauueckoro 3akoHa /[.M. Meuneneesa.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTanyeckas. MexaHu3Mbl 00Opa3oBaHUs KOBAJEHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U JJIUHA CBI3U. [0S pHOCTD, HAIIPABIEHHOCTh U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BonoponHas CBA3b.
MexMoneKyIsspHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JOJIsl BEIECTBA B PaCTBOPE, MOJISIpHAast KOHILIEHTpalus. HacellieHHbIEe 1
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTEHHBIE peaKuu. KaTtains u KaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHble W clIaOble 3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3lioKEHHUE TMEPOKCHUJAa BOJIOPOJa B NPUCYTCTBUM KaTajld3aTopa, MOJENU
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOMW pEaklMu ¢ TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | amoreHoBoAopobl. BaxkHeHIInEe KUCIOPOACOICpKAIINAEC
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHUE KHUCIOPOJa 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
cepHoOU KucoTel. [Ipumenenne cepbl U €€ COeqUHEHNN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
U €r0 COCAMHEHUN. A30THBIE YIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoXAeHUWE B NOpuUpoje. AJUIOTPONHbIE  MOJIU(PHUKALUU.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCThIX BEUIECTB, OOPa30BAaHHBIX YIJIEPOJIOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIHKATHI.
[Ipumenenue kpeMHuUs U ero coeAuHeHuil. CTEKII0, €ro nojay4yeHne, BUbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHu  MetauioB.  OOmue  CcrocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuili: mnomnydyeHue, (QU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMICTBA, INPUMEHEHHE IPOCTBIX BEIIECTB W HMX COEIUHEHHM.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucTuka 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. [loiyueHne 1 mpuMeHeHne Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) u
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

du3nyeckre U XMMUYECKHE CBOMCTBA jKeJe3a U ero coeAuHeHuil. OKCcHuipbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

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

[Muuk: momydyeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
11eJI0Y€ei, KaYeCTBEHHbIE PEaKIIMM HAa HEOPTraHWYECKUE aHUOHbI, KATUOH BOAOPO/a
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX NOArPYNI», «MeTamibl HOOOYHBIX HOATPYIID.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CIOCOOBI MOMYYEHUSI BAKHEUILIMX BEIIECTB (HA MPUMEpE MPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi © 340poBbe uenoBeka. JlekapcTBeHHble cpencrtBa. IlpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XuMHS OUIIA: OCHOBHEIE KOMIIOHEHTBI, IHIICBEIE J00aBKH. Poilb Xumuu B
00eCIIeUeHUH TTHIEBOI 0E€30IaCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. beitoBas xumus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU. XUMHS B CTPOUTEIBCTBE: BAKHEUIIINE CTPOUTEIIbHBIC MaTepHabl (IIEMEHT,
OeToH). XuUMHS B CEJIbCKOM Xo3sicTBe. OpraHnyeckue U MHUHEpaJIbHbIC
yA0OpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuajbl, KPAaCKH, CTEKJIO, KepaMuKa.
Marepuansl AJ1s 2IeKTpOHUKH. HaHOTeXHOIOT M.

Pacuérurle 3amaun.

PacuéTel: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OIHO U3
BEIIIECTB HMMEET IIpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
peaKkiuu, €ClIM OJHO M3 BEIIECTB JAaHO B BHJE pacTBoOpa C OMNpeeEHHON
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTpAI[MU BEIIECTBA B pacTBOpe, JOJIM BBIXOAA MPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3HU.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM oOOlmed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHalU3, CUHTE3, Kiaccu(uKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUYECKUI YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHUE BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buosnorusi: kieTka, opraHusMm, sKocucTema, ouocdepa, MeTaboIrU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEepaibl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIMAEMbIE, TOTUIURO,
pecypcwl. TexHomorus: XAMUYeCKas MIPOMBIILJICHHOCTb, MEeTaJLTyprusi,
CTPOUTENIbHBIE MaTepHalbl, CEIbCKOXO3SMCTBEHHOE IIPOM3BOJICTBO, THUIIEBAs
MPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBIIIICHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTEpHAIIOB,
AIIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHWU
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHIM A
JIMUYHOCTHBIE PE3YJIBTATHI

B COOTBETCTBMM C CHCTEMHO-JEATEILHOCTHBIM IMOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUA NpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHETrO
oOmiero 0o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTABISIONIAE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH M CaMOOTPEACICHUIO; HAUTMYUE MOTUBAIIUU K
00y4eHHI0; TOTOBHOCTH M CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMH M HOpPMaMU TIOBEJEHHUs; HaJU4YWe
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
’)KM3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMUS» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OIBITA II03HABATEJILHOM M TMPAKTUYECKOW JESATEIHbHOCTH
oOyyJaromuxcs B MpoLecCce peain3alui 00pa30BaTeIbHON EITEIIbHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOECHUA TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M MPaKTUYECKON AesSTEIbHOCTH
oOydJaromuxcsi B MPOIECCe pealn3alud o0pa3oBaTeIbHON JEATEIbHOCTH, B TOM
YHCJIE B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXCHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABJICHUSI O COLNUAIBHBIX HOpPMax M TMpPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W MO3HABATEJIbHBIX 3aJlau, BHITTOJTHEHUU
XAMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh WM TIPHHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUCOHOU NIESITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTH TEOPUU U TPAKTUUECKOTO
MPUJIOKEHHUSI XUMHUHW, OCO3HAHMS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

MHTEpPECA W TNO3HABATEJIBHBIX MOTHBOB B IMIOJYYEHHH U IMOCIECAYIOIIEM
aHajau3e MH(POpMAIUK O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XHUMHU,



3) AyXOBHO-HPAaBCTBEHHOT'0 BOCIIMTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUsl 1LEHHOCTEH 3JI0pOBOrO0 M 0Oe30MacHOro oopasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJJICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTU B  y4eOHO-HCCIEI0BATEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKA Ha aKTHUBHOE Yy4yacTWE B PEHICHWH MPAKTUYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY M3Y4YeHHUI0 Mpodeccuil pa3iuuyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccuu U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0/10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYIIECTBOBAHMS KU3HU HA 3€MJIC;

MOHMMAaHMS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJIOTHHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKW U 0OIIECTBEHHON NIPAKTUKH;

MOHMMAaHUSl cCHeMuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpPYKarolIeM MHUpE Kak O €IMHCTBE MPHUPOJbI U YelIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpPAaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTEpPUATLHON KyJNbTYpbl, B PEIICHUH TJ100aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUHM MEIUIMHBI, 00€CTICUEHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYHIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHaliM3a U OOBSICHEHUS SIBIICHUM OKpPY>KarOIIero Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHbBIC 3aKITIOUCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIE0BATENbCKOM NETEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSAM Tpy/Aa B pazNudHbIX chepax mpodeccruoHaaIbHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE 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,
Teopus, HCCIeA0BaHNe, HAOTIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U JPYyTHE);

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.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE eiiCTBUS

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

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

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh IMPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU MJid KJIacCUPUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINIM;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXKIYy H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MMO3HAHUS HCIIOJIB3YEMBbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKkas (opmysa, YpaBHEHHE XUMHUYECKOU
peakiuy — TMpU PEHICHUH Yy4eOHBIX TMO3HABATENIBHBIX W MPAKTUUECKUX 3ajad,



IPUMEHATh HAa3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJECTh OCHOBAMH METOJOB HAy4YHOI'O IO3HAHHUs BEIIECTB U XUMHUYECKHX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMSI TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOTO IIJJAHUPOBAHUS W IIPOBEICHMUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHMS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB MCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pElIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pPa3InyHBIX
METO/IOB [TO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [l BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HWHpopMalueil: MNpUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYyJibl, a00pEeBUATYPBI, HOMEHKJIATYPY;
UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
3aJ1aBaTh BOMPOCHI M0 CYHIECTBY 00CYK/1aeMOW TEMBI B XOJI€ IUATIOTa W/ UITU
JUCKYCCHUH, BBICKA3bIBaTh UJIeU, (POPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI PEJIOKEHHOM 3aa4H;



BBICTYIIATh C IPE3EHTALMEN PE3yIbTAaTOB O3HABATEIbHON IEATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUU
XMUMHUYECKOTO IKCIIEPUMEHTA, PAKTUYECKON pabOThI IO UCCIIEI0BAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peI3allMi yUeOHOTO MPOEKTa, U (POPMYIUPOBATH BHIBOIbI
10 pe3yJbTaTaM NPOBEIEHHBIX UCCIEAOBAaHUI MYTEM COTJIACOBAaHUS MTO3ULIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeHCTBHSA:

CaMOCTOATEJBHO IUIAHUPOBAaTh M OCYIIECTBISATH CBOIO  I[O3HABATEJIbHYIO
NESTENIbHOCTD, ONpefensds €€ Lelu W 3aJaud, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh MPEIaraéMblii  aJIfOPUTM JACUCTBUHA IpU
BBIMIOJTHEHUH YYE€OHBIX UM UCCIIEOBATEIbCKUX 3ajad, BbIOWpaTh Hauboiee
3¢ (eKTUBHBIA croco0 HMX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CaMOaHalIM3a W
CaMOOILICHKH.

MNPEJIMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbI [0 XUMUU HA YyIiIyOnEHHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero oO0pa3oBaHMs BKIIOYAIOT CHELM(PUUECKUE
JUIs y4eOHOTo npeaMeTa «XUMHUs HayyHble 3HAHUS, YMEHUS U CLIOCOOBI AEUCTBUM
10 OCBOEHUIO, MHTEPIPETAUU U NpeoOpa3oBaHUIO 3HAHUM, BUJbI AESITEIbHOCTU
10 TOJYYEHHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUW B PA3NHMYHBIX YUYEOHBIX
CUTYalLMsIX, a TAKXKE B pPEaJbHBIX )KU3HEHHBIX CUTYyaIlUsX, CBA3aHHBIX C XUuMuel. B
nporpaMmMe IO XHMHMHM TPEIMETHBIE PE3yJIbTaThl IPEACTABICHBI 110 TOJaM
U3Y4YECHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckass XUMHUS»
OTpaXkaror:

Cc(OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE€ W 3HAUYEHUU OpPraHUYeCcKOn
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ pojiu B OOECHEUYEHUH YCTONYHMBOIO
pPa3BUTHS YEJIOBEUYECTBA B PELICHUHU MPOOJIEM 3KOJIOTMYECKOM, SJHEPTETUUECKON U
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B o0ecrneueHnu PaLMOHAIEHOTO
IPUPOJIOTIOIB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJloBEeKa, a TakKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHbIC OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus AaTOMHBIX oOpOuTalield, HWOH, MOJEKYJa,



BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PYHKIUOHATbHAS
Tpynmna, paaukain, CTPYKTypHble (opmymbl (pa3BEPHYTHIE, COKpalllEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M NPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUU pANl, TOMOJIOTH, YTIECBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COEIUHEHUsS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEIWHEHHS; TEOPUHU, 3aKOHBI
(nepuoanueckuit 3akoH J[. M. MeHneneeBa, Teopus CTPOCHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TMpPU XUMUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIHE B OCHOBE
NOHUMAaHUsI TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUI; MPEACTaBICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3 dekTol, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U 0OE€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M IPAKTUUYECKON
NESATEIbHOCTH ~ 4YeJIOBeKa, OOMMX  HAay4YHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IPOM3BOJCTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, IEPepadOTKN HEPTH);
c(OPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIA,
YCTaHaBIMBATBbUX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MpPHU
ONMCAHUM COCTaBAa, CTPOCHUS U CBOKCTB OPTaHUYECKUX COEITMHEHMI;
chOpMHUPOBAHHOCTH YMEHHUIA:

UCITIOJIB30BaTh XUMUYECKYI0 CHMBOJIMKY JUISl COCTaBJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJ OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLHUHA M PaCKpbIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMH  IOCPEICTBOM  COCTABJICHUS
ANIEKTPOHHOIO OallaHca JTUX peaKlMil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUN;

U3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
UX XUMHAYECKOIO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(OpMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh NMPHUHAJICKHOCTh M3YyUEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K OIpEACIEHHOMY
KJIacCy/Tpynmne COCIMHEHWH, [JaBaTb UM Ha3BaHMUS 10 CHCTEMaTHYECKOU
Homenkiatype (IUPAC) u mpuBoAWTh TpUBHATIBHBIC HA3BaHUS JJIA OTIEIHHBIX
IIPEICTABUTENIE OPraHUYECKUX BEIIECTB (3TWIIEH, alleTWIEH, TOJIYOJ], TJIULEPUH,
ATUJICHTJIMKOb, (PEHOJ, (QopManblIerun, aneTalbIeruj, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KMCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NATbMUTHHOBASI KUCIIOTHI,



TJIMIWH, aJaHuH, MaJbTo3a, (PPYyKTO3a, aHWUJIWH, TUBUHWI, U30IMPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIEHTHAas M WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

chOpPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJIOKCHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. BytiepoBa 1151 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKIJIOAIKAHOB, AJIKCHOB, aJKaJUEHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, aJbJCTUIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yrieBOAOB (MOHO-, AM- W TOJIMUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYIOD  CBSI3b  MEXKJAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHMl C MCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHS TMOATBEP)KJIATh HA KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOU CBSI3M (G- M T-CBSI3M), B3AUMHOTO BIUSHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs (HedThb, TPHUPOIHBIM Ta3, Yyrojib), CIOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
MEeTOJIaX MO3HAHUS — HAOJIOJEHUU, U3MEPEHUH, MOJICIMPOBAHUM, SKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHHUSI IPUMEHATHOCHOBHBIE OTIEPAIIMHA MBICIIUTEIBHOM
JIEATEIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHUE, 000OIIEeHHE, CHCTeMaTU3allulo,
BBISIBJICHUE TPUUYUHHO-CIICJICTBEHHBIX CBSI3€U — Il U3YUYEHUS CBOMCTB BEIIECTB U
XAMHWYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0osee OCO3HAaHHOTO NOHUMAaHHUSl CYIIHOCTH MAaTE€pUaIbHOrO €IMHCTBA MHPA,
WCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHUI: TPOBOJUTH PACUETH MO0 XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (DU3UIECKUX
BEMYMH (Macca, OOBbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX



BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMUYECKOU
(GbopMysIBI BEIIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOYKTaM CTOpaHus, TUIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TO3UIUMH  HKOJOTMYECKOM  O€30MacHOCTH  MOCJHEACTBUS ~ OBITOBOM M
MPOU3BOJICTBEHHON JIEATEIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadOoTKOn
BEILIECTB, UCIIOIb30BATHIIOYUYEHHbBIC 3HAHUS JIJI MPUHSTUS TPAMOTHBIX PEIICHUN
npo0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSTENbHO IUIAHUPOBATh U TMPOBOIAUTH
XUMUYECKUN OSKCIEPUMEHT (MOJyuYeHHEe M HU3YYEHUE CBOWCTB OpPraHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIVIEBOJOPOJOB PA3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOACHUEM TPaBUII
O6e3omacHoro oOpalieHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMynUpoBaTh 1€JIb UCCIAEIOBAaHUS, MPEJACTABIAThH B pa3IndyHoON ¢dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

COOJII0JIaTh MPaBHJIa YKOJOTHYECKHU 11eJIeCO00Pa3HOr0 TOBEACHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJNSX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAKOLIEH
MPUPOJTHON CPEJIbI U IOCTUXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszaress [1J1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON nH(POpMaIIMK B pa3IMYHBIX UCTOYHUKAX (Hay4yHasl M yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, MIHTEepHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ M UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHONW y4eOHOI 3a1auei.

11 KUIIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHSI Kypca «OOImass U HeopraHudeckas
XUMUSD OTPaXKaroT:

chOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUaTbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJICHUW MPHUPOJBI, O MECTe M 3HAUCHUU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
pa3BUTHS, B PEIICHUH TPOOIEM SKOJOTUYECKON, SHEPTETHUUECKOW W TMHIIEeBOU
0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB, HOBBIX
VMCTOYHUKOB SHEPTHH, B OOECIEYCHUH PAI[MOHAIBHOTO MPUPOJIOIOIH30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEN KyJIbTyphl YEJIIOBEKa, a TakxKe



HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0pPOBBIO M MPUPOTHON
CpPENe;BIACHNE  CHCTEMOM  XMMHYECKMX  3HAaHHMW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS — XUMHUYECKUH DJJIEMEHT, aToM, SApO aroMa,
M30TOIIBL, JJIEKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHBIE OpOUTANIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMSI aTroMma, ruOpuau3anus aTOMHBIX OpOUTasel, HOH,
MOJIEKYJA, BAJEHTHOCTb, JJIEKTPOOTPULATENBHOCTh, CTENEHb  OKHUCIIECHUS,
XUMUYECKasd CBA3b (KOBAJICHTHAs, HOHHAs, MeETaJuIMYecKas, BOJOPOIHA),
KpUCTAJUIMYECKasT PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIECKTPOJIMTHI,
HEJIEKTPOJIUTHL, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, CTENEHb JIHUCCOLMALNH,
BOJOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH 3PQeKT
XMMHUYECKON PEaKUUU, CKOPOCTh XUMUYECKON PEAKLINH, XUMUYECKOE PABHOBECHE;
TEOPUH MU 3aKOHBI (T€OPHS JJIEKTPOIMTHYECKOW IHUCCOLMALUHU, NEPUOIUYECKUN
3akoH JI.1. MeHeneeBa, 3aKOH COXpaHEHHs MacChl BEILIECTB, 3aKOH COXPAaHEHUS U
IIPEBPAILEHNs] DHEPIUU NPU XMMHUUYECKUX PEAKLHUAX, 3aKOH IIOCTOSHCTBA COCTAaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHH, MHPOBO33PEHYECKUE 3HAHWs, JEXKAIME B OCHOBE IOHMMAaHUSA
IPUYUHHOCTA W CHCTEMHOCTM  XUMHYECKUX  SIBIICHHM; COBPEMCHHBIC
IIPEACTABICHNUs. O CTPOCHUU BEIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJIIDHOM H
HAJMOJIEKYJSIPHOM YpPOBHSAX; MPEICTABICHUS O MEXAHU3MaX XUMHUYECKUX
peaKkiui, TEPMOAMHAMUYECKHMX M  KUHETUYECKMX 3aKOHOMEPHOCTAX  MX
IIPOTEKAHMS, O XUMHUYECKOM PaBHOBECHHM, PACTBOPAX M IUCIIEPCHBIX CHCTEMAX;
(dakToJIOTUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUH U OE30MacCHOM
UCIOJIb30BaHUHU BAXKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY U MPAKTHUECKOMN
NESATEIbBHOCTH ~ 4YeJloBeKa, OOIIMX  HayYHbIX  NPHUHIMIAX  XUMHYECKOIrO
IIPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHMI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIA,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
ONMCAaHNUN HEOPTaHWYECKHUX BEILECTB U UX IPEBPALICHUM;

c(OPMHPOBAHHOCTh YMEHHSI MCMOJb30BATh XMMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACITBHBIX
BEILIECTB;

c(OPMUPOBAHHOCTH YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSX, BUJI XMMHUYECKON CBSI3M (KOBaJICHTHAs,
WOHHAsi, METaJUInYecKas, BOJOpPOAHAs), THUIl KPUCTAUIMUYECKOM  pEelETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALINYECKON pemeéTkr, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;



cOPMUPOBAHHOCTh ~ YMEHHH:  KJIacCH(UUUPOBATH:  HEOPTaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3INYHBIM MPU3HAKaM (YUCITY
U COCTaBYy pEarupyrolinx BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, W3MEHEHHUIO
CTENIEHEH OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajiu3aTopa M
JIPYTHUE); CaMOCTOSITEIbHO BIOMpPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHHSI PACKPHIBATh CMBICI MEPHOINYECKOr0 3akoHa /.
N. MenpeneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOILYI0, O0OBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

cOPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XMUMHYECKHX OJJIEMEHTOB ME€PBOr0O—YETBEPTOrO MNEPHUOIOB
[Tepuomnueckoinr  cucremsl  J.M.  MeHneneeBa, HCHONB3YysSd  TOHSTHS
«IHEPTEeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE IMOIYPOBHW», «S-, P-, d-aTOMHbIC
opOUTaIN», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATH3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XMUMHYECKUX JJIEMEHTOB M UX
coeuHeHWd 1o nepuogaM u rpynnam Ilepumonmueckoir cucremsr [ N.
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS
UX 3JIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILLIECTBOBAHHE TE€HETUYECKON CBA3M MEXIY HEOPraHWYECKMMHU BEIIECTBAMH C
MIOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

C()OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYUIHOCTb: OKHCJIMTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajlaHca
TUX pPEAKUUN; peakuuid HMOHHOTO OOMEHa MYyTEM COCTaBJIEHHUS UX TMOJIHBIX M
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakUMil  TUAPOIW3a;  PEaKIui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMUHMUS);

C(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUYECKUX PEAKIMI C y4€TOM HMX HHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep
W3MEHEHUS! CKOPOCTH XHMMHMUYECKOW pEaKIUu B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTOpoB, a TakKe XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuui Jle [larensbe);

C(OPMUPOBAHHOCTh YMEHHUSl XapaKTepPU30BaTh XUMUYECKHUE pPEaKIHH,
JeXallue B OCHOBE MPOMBIIUICEHHOTO MOJYYEHUS CEPHOW KHUCIOTHI, aMMHAaKa,
oOlIue HayyHble MPUHLUINBI XUMHYECKUX TPOU3BOJCTB; LEIECO00PA3HOCTD
IPUMEHEHUS HEOPraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C(OPMUPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NMO3HAHUA SIBJICHUM NpUpoabl — HaOMI0IEHUe, H3MEPEHHE, MOJEIMPOBAHUE,



AKCHEPUMEHT (PEabHbIN U MBICICHHBIN ), UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM UCCJIEIOBAHUU BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SIBJICHUN, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOM JEATEIbHOCTH YEJI0BEKAa U B IOBCETHEBHOM )KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISIBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jiee 0CO3HAHHOTO TOHUMAaHHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA;

cOPMHPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUM «MacCoOBasi TOJSl BEUIECTBA B PACTBOPE» U «MOJISIPHAsA KOHILICHTPALUS»;
Macchl BEUIECTBA WM 00BbEMA rasa Mo M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OTHOTO W3 YYaCTBYIONIUX B PEAKIIMU BEIIECTB; TEIJIOBOTO A dexTa
peaKIiuy; 3HA4YCHUsS BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KHUCIOT M IIEIOYeH ¢
W3BECTHOM CTENEHBIO JAUCCOLMAIMM, Macchl (00BbEMA, KOJIMYECTBA BEHIECTBA)
MPOAYKTa PEaKUHH, €CId OAHO M3 MCXOJHBIX BEIIECTB /IaHO B BUJAE PacTBOpaA C
ONpe/IeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT mpHMECH); JOJM BbIXOJA MNPOAYKTa pEaKUHUH; OOBEMHBIX OTHOIICHHM
razoB;c()OpPMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEJILHO IJIAHUPOBATh U MPOBOJUTH
XUMHUYECKUH  JKCIepUMEHT  (IpOBEIEHHE  peakIuii  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOI'O COCTaBa HEOPIraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIINBbI) HWHIWKATOPOB, W3YyUYCHHUE BIIUSHUSI
pa3uuHbIX  (PAKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEakiMd, PpEeIICHUE
OKCIIEPUMEHTANbHBIX 3afad 1o Temam «Metammey u  «Hemeramnwsy) ¢
COOJTI0JIEHNEM TIpaBUJI 0€30MacHOr0 O0palleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBanueM, (HoOpMynupoBaTh IIelb HMCCJIENOBAaHUS, TPEJCTABIATH B
paznuuHoi (QopMe pe3yNbTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OLICHUBATHUX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIO/IaTh MTPaBUIa TOJIb30BaAHUS XUMHUYECKOM
MocyIol W JabopaTOpHBIM O00OpyJOBaHHWEM, OOpallieHHus C BelIeCTBaMH B
COOTBETCTBUM C HHCTPYKIUSMH IO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB, DJKOJIOTUYECKH 11€71eCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOETO 3JI0POBbS, OKPYXKArOILIEH MPUPOTHON
cCpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOT'0 JIEUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BCILIECTB, MOHUMAas cMbIch noka3atens I1JIK;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATHXUMHUECKYIO HH(POPMAIIHIO, TIepepadaThiBaTheé M HMCIOJIh30BATHB
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.
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O6Da3OBaTCHI)HOFO IICHTpa «Touka pocTa»
bu6mmoteka 1IOK https://m.edsoo.ru/ff0d23dc
HenpenenbHbie yraeBogOpOIbl: aTKEHbI,
2.2 14 C ucnonp3oBanreM 1udGpoBoro 060pyaoBaHus
AKaIUEHBI, ATKHHBI
oOpasoBarenbpHOro nenrpa «Touka pocTtan
bubnuoreka ITOK https://m.edsoo.ru/ff0d23dc
2.3 ApoMaTudeckue yrieBoJ0pObl (apeHbl) 8 C ucnosb3oBaHueM U(GPOBOTO 060PYIOBAHHUS
oOpasoBarenbpHOro nenrpa «Touka pocray
bubmuoreka ITOK https://m.edsoo.ru/ff0d23dc
[IpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB 1
2.4 4 C ucnonp3oBaHueM UG PoBOro 000PYIOBAHUS
uX nepepadoTka
O6DaSOBaTeHBHOFO IEHTpa «Touka pocTa»
bubnuoteka [{OK https://m.edsoo.ru/ff0d23dc
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 C ucnonp30BaHeM UPPOBOTo 060pyI0BaHUSL
00pa3oBaTeabHOro 1eHTpa «ToYKa pocTay
Hroro 1o pasneny 35



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

Pa3nen 3.Kucsiopoacoaep:xaniue opranu4ecKkue coeJuHeHUs!

bu6nmoteka LIOK https://m.edsoo.ru/ff0d23dc

3.1 Crupthl. DeHou 11 C ucnonp3oBanueM 1U(PoOBOro 060pyI0BaHus
00pa3oBaTeapHOro neHTpa «Touka pocTay
KapOonusbHble cOeTUHEHMS: allbCTUIbI U bubnmoreka [{OK https://m.edsoo.ru/ff0d23dc
3.2 keToHbl. KapOoHoBbIe KuCI0Thl. ClI0KHBIC 21 C ucnosb3oBaHreM HU(GPOBOTO 060PYAOBAHUSL
a¢upsl. XKupbl oOpa3zoBarenbHOro IIeHTpa «Todka pocTtay
bubnuoreka ITOK https://m.edsoo.ru/ff0d23dc
3.3 YrneBoabt 9 C ucnonb3oBanueM 1H(pPoOBOro 060py0BaHus

O6Da3OBaT€HI)HOFO neHTpa «Touka pocTay

Hroro no pazneny 41

Pa3znen 4.A30Tcoaepikaniue opranHnyecKkue coeIuHeHus

bubnuoreka [{OK https://m.edsoo.ru/ff0d23dc
4.1 AMUHBI. AMUHOKUCIIOTHL. benku 12 C ucnoab3oBaHueM ITMPPOBOro 000pyI0BAHUS
oOpasoBareabpHOro enrpa «Touka pocTay

Hroro no pazneny 12

Pa3pnen S.BbicokoMOJIeKy AISIPHbIE COCAUHEHUS

bubnuoreka ITOK https://m.edsoo.ru/ff0d23dc
51 BricokoMonekynsipHbIe COSIMHEHHS 6 C ucnonp3oBanreM 1udGpoBOro 060pyR0BaHMs
oOpasoBarenbpHOro nenrpa «Touka pocTtan

Hroro no pazneny 6
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https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
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11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3znean 1.Teopernueckue 0CHOBbI XUMHH

Ctpoenue atoma. [lepuoguueckuit
3akoH u [lepuoanueckas cuctema

bubnmoreka [{OK https://m.edsoo.ru/ff0d23dc

11 9 C ucnonb30BaHueM U(GPOBOro 060PYI0BAHHUS
XHUMHYECKUX djeMeHToB /I, M.
oOpasoBareapHOro neurpa «Touka pocTan
Menneneesa
bubnmoreka L{OK https://m.edsoo.ru/ff0d23dc
Ctpoenue BemniecTBa. MHOroooOpasue
1.2 11 C ucnonb30BanueM uGpoBoro 060pya0BaHUsSL
BEIIIECTB
O6Da3OBaTCHBHOFO OEHTpa «Touxka pocTa
bubnmoreka L{OK https://m.edsoo.ru/ff0d23dc
1.3 XHUMHYECKUE PEAKIIHH 19 C ucnonp3oBanHueM 1HGPOBOro 060pyI0BaHNs
o0OpasoBareapHOro 1enrpa «Touyka pocTay
Htoro no pazneny 39
Pa3nen 2.Heoprannueckasi xuMmusi
bubmuoteka [{OK https://m.edsoo.ru/ff0d23dc
2.1 Hemeramnsl 31 C ucnoJib30BaHUEM ITUPPOBOro 000PYIOBAHUS
oOpasoBareabpHOro 1eurpa «Touka pocTay
bubmuoteka [{OK https://m.edsoo.ru/ff0d23dc
2.2 Meranibsl 23 C ucnoap3oBanueM udpoBOro 000PyI0OBAHUS
obpasoBarebHOro 1eHTpa «Touka pocTay
Wroro no pazueny 54
Paznen 3.Xumus 4 )KU3Hb
31 Merto/1bl TO3HAHUS B XUMUU. XUMUS U 9 bubnuoteka [{OK https://m.edsoo.ru/ff0d23dc

KHN3Hb

C ucnoJib30BaHUEM III/Id)DOBOFO 000pYI0BaHMS



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

O6Da3OBaTCJ'H>HOFO neHTpa «Touka pocTay

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

Jara nzydyenus

[Ipenmer u 3HaYeHUE OPraHUYECKON XUMUH, IIPEJICTABICHUE O
MHOI000pa3uy OPraHu4EeCKUX COETMHEHUI

DJEeKTPOHHOE CTPOEHHE aToMa yriepoja (OCHOBHOE U
BO30YXJIEHHOE COCTOsIHMSI). BajleHTHBIE BO3MOXKHOCTH aTomMa
yriaepona

XHMHYECKas CBSA3b B OPraHUYECKUX COCIUHEHUSIX.
Mexanu3Mbl 00pa30BaHUs KOBAJEHTHON CBS3U, CIIOCOObI
paspbiBa CBs3EH

Teopust cTpoeHUs OpraHuYECKuX coeuHeHnd A. M.
byrneposa

Buasl nzomepun: cTpykTypHas, IPpOCTPAHCTBEHHASI.
DneKTpoHHBIE YPPEKTH B MOJIEKYJIaX OPTaHUYECKUX
COeTMHEHNN

[TpencraBienue o kaaccu(UKALUU U CUCTEMATHUECKast
HoMeHKkiatypa (IUPAC) oprannyeckux BeIecTB

Knaccudukanus peakiuii B OpraHu4ecKon XUMUN

CI/ICTeMaTI/ISaI_II/IH n 0606H_ICHI/Ie 3HAHUM 10 TEME

AJKaHBI: TOMOJIOTUUECKHH psiji, o01mas Gopmyna,
HOMEHKJIaTypa U U30MepHsl, DIEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYT

10

11

duznueckre 1 XUMUYECKHE CBOMCTBA aJIKAHOB

HaxoxaeHue aikaHOB B npuponac. CnocoOb1 TMOJIYYCHHUA U
MMPUMCHCHHUC AJIKAHOB




Huknoankansl: o0mas Gopmyiia, HOMEHKIIATYpa U H30MEPHS,

12 OCOOEHHOCTH CTPOSHHUS U XUMUYECKUX CBOHCTB, CIIOCOOBI 1
HOJIy4EeHHUs U IPUMEHEHUE
Pemenne pac4€THBIX 3a/1a4 HA OIIPEAEICHUE MOJIEKYJIAPHON

13 (opMyIIBI OPraHMYECKOTO BEIIECTBA 10 MACCOBBIM JIOJISIM 1
aTOMOB 3JIEMEHTOB, BXO/AIINX B €ro coctaB. CucTeMaTH3amus
1 0000I1I[eHNE 3HAHUI IO TEME
AJKEHBI: TOMOJIOTHYECKHIA psifl, 001mas ¢popmyina,

14 HOMEHKJIATypa, JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE 1
MoJieky1. CTpyKTypHasi ¥ UC-TPAHC-U30MEPHS AIKCHOB

15 dusnueckue U XMMUYecKre CBOMCTBA ajukeHoB. IIpaBuio 1
MapkoBHHUKOBA

16 CriocoObI nostyyeHus 1 NPUMEHEHNE aJIKEHOB 1

17 [Ipaktuueckas padora Ne 1 mo teme "[lomydenue sTuiieHa u 1
M3y4eHUE ero CBOUCTB"

18 Pemenne pacuéTHbIX 3aa4 Ha ONpeIeIeHNE MOJIEKYIIIpHON 1
(opMyIbI OPraHMYECKOTO BEIeCTBa

19 AJNKanueHsbl: CONMPSHKEHHbIE, U30JIMPOBAHHEIE, 1
KyMyJupoBaHHble. OCOOEHHOCTH 3J€KTPOHHOTO CTPOEHUS

20 XUMHYECKUE CBOMCTBA COMPSKEHHBIX JTMEHOB

21 CriocoObI nostyyeHus 1 NpUMEHEHNE allKaJeHOB 1
AJKWHBI: TOMOJIOTUYECKHH psl, oOmas hopmyra,

22 HOMEHKJIaTypa, YJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHNUE 1
MOJIEKYJI, (PU3HUECKHE CBOICTBA

23 XUMHYECKUE CBOMCTBA aJIKMHOB 1

24 KauecTBeHHBIE peaklInM Ha TPOMHYIO CBSI3b 1

25 CriocoObI nostyueHus 1 IPUMEHEHNE alIKUHOB 1

26 Pemenne 3amaq: pacy€Thl Mo ypaBHEHUIO XUMHYECKOM 1




peakiuu

27 Cucremarusanusa 1 0000IeHNEe 3HAHUN 110 TEME
ApeHBI: TOMOJIOTHYECKUH psill, o0mias popmyna,

28 HOMEHKJIaTypa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MoOJIeKYJ OeH30J1a U TOIyoJIa, UX (pru3rueckue CBOCTBa

29 XVMHYECKUE CBOWCTBA aPEHOB: PEAKIIMY 3aMEILEHUs

30 XYMUYECKUE CBOWCTBA apEHOB: PEAKIUHU MPUCOEINHEHUS,
OKHCJICHHE TOMOJIOTOB OeH3071a

31 Oco0eHHOCTH XUMUYECKHX CBOMCTB CTUPOJIA

39 Pemenne pacuéTHbIX 3324 Ha ONpeAeTIeHIE MOIEKYIIPHON
(GOpMyJITbI OPraHUIECKOTO BEIIECTBA

33 CniocoOblI Moty4eHus U IpUMEHEHHE apeHOB

34 I'enernueckas cBsi3b MEKAY Pa3IMUHBIMU KJIACCAMH
YTJIEBOAOPOIOB

35 Pacuétpl o ypaBHEHUAM XUMHUECKUX PEaKIIUH.
Cucremaru3zanus 1 00001IeHUE 3HAHUH 110 TeMe

36 [Tpupoausiii ra3. [lonyTHble He(TAHBIE ra3bl

37 KameHHbI# yroib ¥ NpoIyKThl €ro nepepadboTKu

38 Hed1b 1 cioco6s! e€ nepepabotku. [IpuMeHenne npo1ykToB
nepepaboTKu HePTH

39 I'enernueckas CBsI3b MEKAY pa3IMIHBIMU KJIACCAMH
YTIJIEBOAOPOIOB

40 ["ajoreHonpou3BOHbBIE YTIEBOJOPOIOB: MIEKTPOHHOE
CTPOCHUE; pEaKIK 3aMEIICHUS TaoTreHa

a1 JelicTBue menouei Ha TaJIOreHIPOU3BOAHBIE.
B3aumoselicTBue nuranoreHaIKkaHOB ¢ MAarHHEM U IIUHKOM

42 CuctemaTtuzanus 1 0000IIeHNE 3HAHHH 110 pa3Iery




"Vrnesonopoast"

43 KoHnTtpoinbnas padota mo teme "YriaeBoaopo b
[IpenenbHBIC 0THOATOMHBIC CITUPTHI: TOMOJIOTUYCCKUH PsI,

44 obmas popmyia, CTpOCHHE MOJIEKYII, H30MEpHs,
HOMEHKJIaTypa, Kinaccuduxamnus, pusndeckre CBONCTBA

45 XVMHUYECKUE CBOWCTBA IPEICITBHBIX OJHOATOMHBIX CITUPTOB

46 CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB

47 [IpocTeie 3(upbl: HOMEHKIATYPA U U30MEPHs, 0COOCHHOCTH
(GUBHYECKUX U XUMHUYECKUX CBOWCTB

48 MHoOroaToMHbI€ CIIUPTHI: ITUICHTIUKONb U TIUIEPUH, UX
du3HYECKre M XUMUIECKIE CBOHCTBA

49 CniocoOblI MoTy4eHus U TPUMEHEHHE MHOTOATOMHBIX CIIUPTOB

50 DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYECKHE CBOMCTBA.
TokcuaHOCTh (heHOITA

51 XuMHu4ecKue cBoicTBa (heHoma

52 Cnioco0sI noy4yeHus U mpuMeHeHne heHomna

53 [TpakTrdeckas pabota Ne 2. Perienne skcriepuMeHTaIbHBIX
3aza4 no teme "CrupTsl ¥ GpeHonsr"

54 CucremaTtu3anys U 0000IIeHHEe 3HAHUN TI0 TeMe
AnbIeruipl ¥ KETOHBI: SJIEKTPOHHOE CTPOSHUE KapOOHMIILHOM

55 IPYNIbL; TOMOJIOTUYECKUE PsJibl, 0011as popmyiia, H30Mepus U
HOMECHKJIaTypa

56 Anbaeruipl ¥ KeTOHBI: PU3NYECKUE CBOWCTBA; PEAKIIHH
MIPUCOCTMHCHHUS

57 Peakiuu okuciIeHHs U KaYECTBEHHBIE PEAKIINH albJACTHAOB U
KETOHOB

58 CriocoObI TOTy4YeHUs aTbACTHU/IOB U KETOHOB




OaHOOCHOBHEIE MpeAebHBIC KAPOOHOBBIC KHCIIOTHI,

>9 0COOEHHOCTH CTPOCHMSI UX MOJIEKYJI

60 W3omepust 1 HOMEHKIIATypa KapOOHOBBIX KHCIIOT, UX
¢u3nveckne CBONCTBA

61 XUMHUYECKUE CBOICTBA MPEEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62 OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTH. MHOTOOOpasue
KapOOHOBBIX KUCIIOT
Oco0OeHHOCTH CBOICTB: HEMPEAEIbHBIX U apOMaTUYECKUX

63 KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BICIIMX KAPOOHOBBIX KHCIIOT

64 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT

65 CriocoObI mosrydeHus 1 IpUMEHEHnEe KapOOHOBBIX KHCIIOT

66 CrnoxHble 3(hupbl: TOMOJIOTHYECKU psil, 0O1as Gpopmyia,
U30MEpHs 1 HOMEHKJIaTypa

67 duznyecKkue 1 XUMUIECKHE CBOHCTBA YPHUPOB
Pemenne pac4€THBIX 3a1a4: 0 YPABHEHUIO XUMUYECKON

68 peaKIyu, Ha OTPeIeTICHNE MOJICKYIISIPHON (OPMYITBI
OpPraHUYeCKOTO BEIECTBA

69 [TpakTtuyeckas pabora Ne 3. PemeHue skcrepuMeHTaIbHbBIX
3aga4 1o Teme "Kap6oHoBble kuciaoThl. CiaoxHbIe 3¢upb"

70 XKupsr: crpoenue, puznuecKue 1 XMMUYECKHE CBOWCTBA
(ruaponus)

71 Oco0eHHOCTH CBOICTB KHUPOB, COJIEPKAIINX OCTATKH
HETpeIeTbHBIX KUPHBIX KHCIOT. JKUPHI B IPHpOIE
MBpl1a KaKk coJId BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEEe

72 neiictue. [ToHATHE O CHHTETHUECKUX MOIOIIUX CPEACTBaX

(CMC)




I'enernueckas cBI3b YIJIICBOAOPOAOB U KUCIOPOACOACPIKAIINX

3 OpPraHUYECKUX BEIIECTB

74 Pacuérel o ypaBHEHUSAM XUMUYECKUX PEAKLIUN

75 CucreMmarusanusa 1 0000IeHNEe 3HAHUN 110 TEME

76 OO01mas XxapakTepUCTHKA YTIIEBOAOB U KIACCH(PUKAIUS
YTJIEBOJOB (MOHO-, JIU- ¥ TIOJIUCAXapH/Ibl)

77 MoHocaxapuabl: pu3nuecKue CBOMCTBa M HAX0XKICHHUE B
npupoe

78 [IpumeneHue TII0KO3bI, €€ 3HAYCHHUE B )KU3HECSTEIIbHOCTH
OopraHusma

79 Jucaxapunpl: caxapo3a, MaJIbTO3a U JakTo3a. HaxoxneHnue B
NpUPOJIC U TPUMEHEHHUE TUCaXapuioB

80 [Tonucaxapuabl: cTpoeHHE MaKpOMOJIEKYJI, pusnueckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

81 [TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemienne pacueTHbIX 3a7a4 Ha ONpPEIEICHUE I0JIU BBIXOa
MPOIYKTA PEAKIIMH OT TEOPETUIECKHA BO3MOKHOTO

83 CucremaTtu3zaiys u 0000IIeHIE 3HAHUI TT0 pa3ieny

84 KonTpoasHas pabora no teme "Kucnopoconepxaiue
OpraHUYecKHue coequHeHns"

85 AMUHBL: K1accu(pUKaIM, CTPOCHNUE MOJIEKYI, 00111ast
dopmyna, u3oMepus, HOMEHKIaTypa U (Pu3NYecKre CBOMCTBA

86 XUMHUYECKHE CBOMCTBA an(PaTHIECKUX aMUHOB

87 AHWIVH: CTPOCHUE aHWJINHA, 0COOCHHOCTH XUMHUYECKUX
CBOMCTB aHUJIMHA

88 CriocoObI nostyueHus 1 NpUMEHEeHHe anupaTUYecKMX aMUHOB

89 AMUHOKHUCIIOTHI: HOMEHKJIATypa U u3oMepus, pu3nueckue




CBOICTBA. OTI[CHBHBIG MNpeACTAaBUTCIIN Q-aMUHOKHCIIOT

XHUMHUYecKre CBOMCTBA AMHMHOKHUCIIOT, UX OHOJIOrHYECKOe

%0 3HAYCHHE aMUHOKUCIOT. CUHTE3 U THIPOJIU3 TENTHIO0B 1

91 benku kak mpupoIHbIE TIOJUMEPHI; CTPYKTYPBI OCIKOB 1

92 XUMHUYECKUE CBOMCTBA OEIIKOB
A3oTcozep:kaliie reTepouKIniYeckie CoOeIMHEHUSI.

93 HyxknenHoBbIE KUCIOTHI: COCTaB, CTPOSHUE U OMOJIOTHYECKast 1
pOJIb

94 [IpakTudeckas padora Ne 4. Pemenue skcepuMeHTATbHBIX 1
3a7a4 1o teme "A3oTcoaepxKaniue OpraHm4eckue coeTMHeHus "

95 [IpakTudeckas padora Ne 5. Pemenue skcriepuMeHTATbHBIX 1
3az1a4 1o Teme "Pacnio3HaBaHME OPraHUYECKUX COETMHEHUI"

96 KoHTposnbHas pabota o Teme "A30Tcoaepkaiue 1
OpraHuYyecKue coequHeHus"
OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX

97 COETMHEHUI U METOJIbl UX CHHTE3a —IIOJNMepHU3allis U 1
MOJMKOHACHCALINS

98 [MnacTmacchl. YTunm3amnus u nepepadoTka IIacTHKa

99 DnacToMepbl: HaTypallbHbIN CUHTETHYECKHE Kaydyku. Pe3nnHa

100 BomnokHa: HaTypasibHbIE, UCKYCCTBEHHBIE, CHHTETHYECKHE. 1
[Tonumepsl criennanbHOrO Ha3HAYCHUS

101 [TpakTrueckas pabota Ne 6. Perenne skcriepuMeHTaIbHBIX 1
3aza4 rno Teme "Pacnio3HaBaHMe MjacTMacc U BOJIOKOH"

102 O06o001IeHre U cUCTeMaTH3allus U3YYeHHOTO MaTepuraa 1o 1
TeMe "BbICOKOMONEKYIIPHBIE COETUHEHUS "
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11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka JaTa nzydyenus
Bcero

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 3JIEMEHT. 1
M3oTombl

2 CtpoeHue IEKTPOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIC UHCIIa 1

3 Knaccudukanus XuMU4ecKux 3J1eMeHToB (S-, p-, d-, f- 1
AJIEMEHTHI)

4 PacnipeneneHue 371€eKTPOHOB 1IO ATOMHBIM OpOUTAISAM 1

5 DNEKTPOHHBIE KOH(DUTYpAITUN AaTOMOB 3JICMCHTOB B OCHOBHOM 1
1 BO30YXKJIEHHOM COCTOSIHUH

6 DNEKTPOHHBIE KOH(DUTYpAITUN HOHOB. 1
DIIEeKTPOOTPULIATEITLHOCTh
Ilepuonnueckuii 3akoH u [lepronuueckas cuctema

7 xumudecknx s3nemMeHToB J[. . MeHneneeBa, CB3b C 1
COBPEMEHHOI TeOpUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB XUMUYECKUX DJIEMEHTOB

8 ¥ 00pa3yeMbIX UMHU TMPOCTHIX U CIOXKHBIX BEIIECTB MO rPynam 1
U TIepuoJiaM

9 Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME 1
Bunbr xumudeckoii cBa3u. MexaHu3mbl 00pa3oBaHUs

10 KOBAJICHTHOM CBsA3U. BogopoaHas cBsizb. MeXMOIEKYISIpHbIE 1
B3aMMOJICHCTBHS
BaneHTHOCTE U BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBS3b

11 ANIEKTPOHHON CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUYECKUM 1
CTPOCHHEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX COSAMHEHUSIX: COCTAB U 1




HOMEHKJIAaTypa

BCH_IGCTBa MOJICKYJISIPHOI'O U HEMOJIEKYJIAPHOI'O CTPOCHMUS.

13 THUIBI KPUCTAINIMYECKUX PEIIETOK U CBOMCTBA BEILIECTB

14 [TonsTue o nucnepcHsIx cucreMax. IlpeacraBnenue o
KOJIJIOUJHBIX PacTBOpax

15 HcTunHbIe pacTBOPHI: HACBHILIEHHBIE U HEHACBIILIEHHBIE,
pactBopuMOCTh. KpucTtamuroruaparsl

16 CriocoObI BeIpaXXKCHHSI KOHIIEHTPAIIUH PACTBOPOB

17 Pemenue 3a1ay ¢ ucnosib30BaHUEM NMOHATUH ""MaccoBasi 10
pacTBOpEHHOrO BellecTna", "MOJIsIpHasi KOHLIEHTparus"

18 Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB

19 Cucremarusanusa 1 0000II[eHIE 3HAHUN 10 TEME
KonTtponbHas padora no Temam "CtpoeHue aToma.

20 [Iepnoanueckuii 3axoH u [lepuoanueckas cucrema
xumuyeckux aemeHToB [l. . Menaeneesa", "Ctpoenue
BeecTBa. MHorooOpasue BeriecTs"
Knaccudukanus XuMrUuecKkux peakiiuii B HeOpraHM4ecKoil u

21 OpraHMYECKON XMMHUHU. 3aKOH COXPAHEHUS MacChl BELIECTB;
3aKOH COXPaHEHMsI U MPEBPALCHUS] SHEPTUU TPU XUMHUYECKUX
peakuusax

99 TennoBble 3¢ dexThl XMMUYECKUX peakiuii. Tepmoxumudeckue
ypaBHEHUS

93 Boruncnenus no ypaBHEHUSIM XUMUUYECKUX pPEaKLni U
TEPMOXUMHYECKUM YPaBHEHUAM

24 CKOpOCTh XMMUYECKOHN peakuuu, €€ 3aBUCUMOCTb OT

pasmuuHbIX pakTopoB. Karanus u kataam3aTtopsl

25

T'omorennsie u IFETCPOrcHHLIC PCAKIINN




[Ipaktudeckas padora Ne 1 mo Teme "BiusHue pa3mudyHbIX

26 ($haKkTOpOB HA CKOPOCTh XUMHUYECKON peakiuu" 1

97 OO6patumMbie 1 HEOOpaTUMBbIE PEAKIIMUA. XUMUYECKOE 1
paBHOBECHE

28 [TpakTrueckas padota Ne 2 o teme "BiusHue pa3ianyHbIX 1
(bakTOpOB Ha MOJOKEHHE XUMHUYECKOTr0 paBHOBeCHA"

29 DnexTponauTrydeckas auccoruanus. CUIbHbBIE U c1a0ble 1
3eKTponuThl. CTeneHb QUCCOLUAuU

30 Honnoe npoussenenue Boabl. Cpea BOJAHBIX pacTBOPOB. 1
Bonoponusriii mokasarens (pH) pactBopa

31 ['unponus coneil. Peakiuu, mpoTekaronue B pacTBOpax 1
JIEKTPOIIUTOB

32 [IpakTryeckast padora Ne 3 o Teme "XuMu4eckne peakiunuu B 1
pacTBopax 3JIeKTPOJIUTOB"

33 OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE peakuu. Baxkueliue 1
OKHCITUTENN U BOCCTAHOBUTEIU

34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOT0) OanaHca 1

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB 1

36 Pemienue 3a1au pa3auyHbIX TUIOB 1

37 Pemenne 3a1a4 pa3au4HbIX TUIIOB 1

38 CucremaTtu3aiys U 0000IIeHre 3HaHU TI0 TeMe " XUMUYecKue 1
peakuun"

39 KonTponpHas pabora no Teme "XuMudeckne peakuuu' 1
[Tonoxxenue HemeTaioB B [lepuoauueckoil cucreme

40 xuMHudecknux daeMeHToB JI. V1. MenneneeBa u 0COOCHHOCTH 1

cTpoeHus uX aToMoB. Du3nyeckre CBOMCTBA HEMETAIIOB




AJnoTponust HeMeTauIoB (Ha IpUMepe KHCIOPOAa, Cephl,

41
dbocdopa u yriaepoa)

42 Bopopona: nonydyenue, pusnueckue 1 XMMUYECKHE CBOHCTBA.
I'mapunet

43 ["anoreHsl: HaXOXKAEHHUE B IPUPOJIE, CIIOCOOBI MOTYUCHHUS,
buznyeckue 1 XuMUYECKHe CBONCTBA

44 l'anorenoBonopoasl. BaxuHeline KuciopoacoaepxKamnme
COEIMHEHUS TaJIOTEHOB

45 JlabopaTopHbIe U IPOMBIIIIICHHBIC CIIOCOOBI TIOTYYCHUS
rajoreHoB. [ I[puMeHeHune raJloreHoB U UX COCITMHEHUI

46 [TpakTiueckas pabota Ne 4. Perienne skcriepuMeHTaIbHBIX
3axay o teme "l"anoredsr"”
Kucnopon: mabopatopHbie H MPOMBIILICHHBIC CTIOCOOBI

47 NOJy4YeHUs, PU3NIECKUE U XUMUYECKHEe CBoWicTBa. O30H.
[TpuMmeHeHue KUCIopoIa U 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuvHBIX TUTIOB

50 Cepa: Hax0XKJIeHUE B IPUPOJIE, CIIOCOOBI OTyUEHUS,
bu3nYecKre M XUMUIECKHIE CBOHCTBA

51 CepoBonopo/i, cynbhuabt

59 Kucnopoaconepxaiiue coequaeHus cepbl. OcoOeHHOCTH
CBOWCTB CEpHOMN KUCIIOTHI

53 [IpakTuueckas pabora Ne 5. Pemienue skcnepuMeHTalIbHbBIX
3aaa4 no teme "Cepa u €€ coequHeHus"

54 A30T: HaxOXJIeHHE B IPUPOJIE, CIIOCOOBI OTYUEHUS,
dbuznyecKrue 1 XUMUIECKHE CBOMCTBA. AMMUAK, HUTPUIBI

55 Kucnopoaconepxaniue coenquuenus a3ora. OcoOEHHOCTH

CBOMCTB a30THOU KHCJIOTHI




56 [IpumeHeHne a30Ta ¥ €ro COeAMHEHUH. A30THBIE YA0OpEHHS

57 ®ocdop: HaxoXKIEHHE B IPUPOAE, CIOCOOBI OTyUYEHHUS,
¢u3nueckue u xumMuueckue cBoiictsa. @ochuast u pochun

58 Oxkcuabl pochopa, pochopcoaepxarire kuciaotol. Conu
(dhochopHON KHCIIOTHI

59 [Tpumenenne dpocdopa u ero coequnenuii. DochopHsie
yao0peHust

60 [TpakTrueckas padora Ne 6. Penienne sxciepuMeHTAIBHBIX
3ama4d o Teme "A3oT u pocdop u ux coeguHEeHU"
VYrnepoa: HaxoXkJIeHUE B MPUPO/IE, ATUIOTPOITHBIE

61 MoauduKauu; GU3NIeCKue 1 XUMHIESCKHE CBOMCTRA,
pUMEHEHUE

62 Oxcun yriepoaa(ll), oxcua yrinepona(1V), yroiapHas KuciaoTa u
e€ conu

63 Pemenue 3a1a4 pa3nuyHBIX THIIOB

64 Kpemuuii: HaxoxJ1eHuE B MPUPOJIE, CIIOCOOBI MOTyYEHUS,
buznyecKkue 1 XUMUYECKHEe CBONCTBA

65 Oxkcun kpemuus(1V), kpeMHUEBass KUCIOTa, CHIIMKAThI

66 [TpumeHeHue KpeMHUS U ero coenuHeHuit. CTeKio, ero
MOJTy4YeHUE, BUJIbI CTEKIIa

67 Pemenue 3a1a4 pa3muIHBIX THIIOB

68 Cucrematu3anus u o6o0mienue 3Hanuii o reme "Hemeranmsr"

69 KonTpoapHas padora o Teme "Hemeramisr"

20 AHaM3 pe3yIbTaToOB KOHTPOIBHON PaOOTHI, KOPPEKITHS
omuOoK

71 [Tonmoxenne mertamios B [lepuoguueckoii cucreme

XHMHYECKHX 3JeMeHTOB. OCOOCHHOCTH CTPOCHUA




SJICKTPOHHBIX 000JI04EK aTOMOB METAJLJIOB

OO6mue ¢puznueckre cBoMcTBa MeTauioB. [Ipumenenue

72 METAJUIOB B OBITY U TEXHUKE

73 Cmnasel MetaiuioB. Kopposus meramios

74 Pewienue 3an1a4 pa3au4HbIX TUIIOB

75 DIEeKTPOXUMHUYECCKUN Pl HAMPsDKeHUH MeTaioB. O0mue
CHOCOOBI NOJYYEHUS METAJUIOB
OO61as xapakTepucTika MeTauioB |A-rpynmsl

76 [Ieproanueckoil cHCTEMBI XMMUYECKUX 3JIEMEHTOB. Hatpuit u
KaJIMii: nojy4eHue, pu3nueckue U XMMU4ecK1e CBONCTBA,
IIPUMEHEHHNE IIPOCTBIX BEILECTB U UX COCAUHEHUN
O61as xapakrepuctuka MmeramioB ||A-rpymnmbl

o Ilepronueckoi CUCTEMbI XUMUYECKHUX 3JIEMEHTOB. Maruui u
KaJIbLUI: MOIy4YeHue, (PU3NUecKre U XMMUYECKUE CBOMCTBA,
IIPUMEHEHNE IIPOCTBIX BEILECTB U UX COCIUHEHUIN

78 JXK€ctkocTh BOBI M CIIOCOOBI €€ YCTpaHeHHUS

79 ANIOMMHHUH: TIOTydeHue, Gru3nyeckre 1 XuMHUIeCcKre
CBOICTBa, IPUMEHEHHE

80 AM@oTepHbIe cBONCTBA OKCHIA U THJIPOKCH/]IA ATIFOMUHMS,
TUIPOKCOKOMITJIEKCHI aJJFOMUHUS, X IPUMEHEHUE

81 Pemenue 3anay pa3nuyHbIX TUIIOB

82 [Tpaktuyeckas pabora Ne 7. PemeHue skcrepuMeHTaIbHbBIX
3az1a4 1o Teme "MeTtasuibl TIaBHBIX HoArpynn”

83 OO61mas xapakTepucTHKa MeTauioB Mo0ouHbIX noarpynin (b-
rpynn) [leproanueckoil CUCTEMbI XUMUYECKUX JIEMEHTOB

84 Pu3nyecKue 1 XMMUYECKHE CBOMCTBA XPOMa U €70
COEIMHEHUH, UX IPUMEHEHHE

85 Baxneiimme coequnenus Maprasna. [lepmanranar kanus, ero




OKHUCJINTENbHBIE CBOUCTBA

duszndeckre ¥ XUMUUECKHE CBOMCTBA JKeje3a B ero

86 coequHeHui. [lonyyeHne u npUMEHEHHE CIIaBOB JKeJe3a

87 duzndeckre ¥ XUMHUUECKIE CBOMCTBA MEJIM U €€ COeJUHEHMI,
UX MPUMEHEHHE

88 Du3nYECcKUe 1 XUMAYECKUE CBOMCTBA LIMHKA U €TO
COEMHEHUH, UX IPUMEHEHHE. [ HIPOKCOKOMIIIIEKCHI LIMHKA

89 [TpakTrnueckas padora Ne 8. Penienne skciepuMeHTATBHBIX
3aza4 1o teme "Mertasuibl T0O0UYHBIX HoArpymn”

90 Pemenue 3a1a4 pa3nu4HbIX TUTIOB

01 O0600mIeHre U cucTeMaTU3alusl H3Y9eHHOTO MaTepHraa 1mo
teme "Metambr"

92 KoHnTtpoinbHas padora o teme "Mertamibt"

93 AHanm3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKIIUs
OImrO0K
Ponb xumMuu B o0ecrieueHuu yCTOMYUBOTO Pa3BUTHS

94 yenoBeuecTBa. [loHATHE 0 HAYYHBIX METOJAX MCCIIEIOBAHUS
BEII[ECTB
HayuHble pUHIUITBI OPraHU3alUHd XUMUYECKOTO

95 npou3BoJcTBa. [IpoMbITIIEeHHBIE CTTOCOOBI TOTYyYEHUS
BAKHEUILIMX BEUIECTB

96 XHUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH CPebl U €ro
MOCJIE/ICTBUS

97 XuMUs U 300pOBbE YeNoBeKa. JIeKapCcTBEHHBIE CpEICTBA

98

Xumug . Poap xumun B o0ecrieueHuy mUnieBoin
0€30MacCHOCTH




99 Kocmernueckue u mapdromepusie cpeactsa. bertoBas xumus 1
100 XuMus B CTPOUTENBCTBE. BaxkHelIne CTpOUTEIbHbIE U 1
KOHCTPYKIITMOHHBIE MAaTEPUAITBI
101 XUMHUS B CEIBCKOM X03stiicTBe. OpraHnYecKrue ¥ MHHEPAIbHBIC 1
yao0peHust
102 CucremaTu3anus ¥ 0000IICHUE 3HAHKUH 110 TeMe 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102
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