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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepaibHOM 00pa3zoBaTENLHOM MporpaMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putus BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npo@uiIbHOrO OOy4YeHHs, MPU3BAHO OOECHeYuTh O0O0IIEe00pa30BaATENbHYIO U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUS O0Oy4YeHHUs] B OpraHu3alusix npodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCS OJJHON U3 NPUOPUTETHBIX AUCIUILINH.

B mporpamMme 1o XUMHM Ha3HAaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
NoApOOHYI0  HWHTEpIpETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHUU K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHHsI, BOCIUTAHUS U PA3BUTHS 00YyJarOIIUXCsl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNiesIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJEAOBATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HTOrOoBOM arrectaliud B (OpME €IAMHOrO0 TOCYJIapCTBEHHOI'O
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:

e YCTaHABIMBACT WHBAPHUAHTHOE MPEAMETHOE COJEp)KaHHE, 00sS3aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuieid, mnpeaycMaTpuBaeT



pacupenesieHne M CTPYKTYpHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
W3YUYEHHUS OTNIEIIbHBIX TEM;

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

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LETIEH U 3a/1a4 U3YUYEHHUs MpeIMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXke € Y4ETOM OCHOBHBIX BHJIOB
yueOHO-TT03HABATENbHbIX  ACMCTBHI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a rpejesiaMi YCTaHOBICHHOM MPOrpaMMOi 110 XUMUU 00513aTeIbHOM
(MHBapHAHTHOW) COCTaBISIONICH coaepkaHUsl Y4eOHOro mpeamera «XUuMUsDY
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApMATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUs.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro u yriayOJIEHHOrO YpPOBHEH B cHCTEMeE
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAaMKax H3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B a1011 cBsI3UM n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
pacuiMpeHre | YriyOJeHHe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronmxcs, BbIOPABIIMX ONpPeNeAEHHBI MPOoPMiIb 00yYeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pa3oBaTeabHOI MPOTPaMMBbI CPEHET0 O0LIEro 00pa3oBaHus U3YUEHHUE MpeaMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]1ad BOCHUTAHUS U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHHE y HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHMM, YMEHUH palMOHANIM3alMK y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEATEIbHOCTH, UMEIOLINX MEKIMCUUILUIMHAPHBINA, HAAIPEAMETHBINA XapaKTep.



CocTaBnsOmUMH NpeaMeTa «XUMHUS» Ha YPOBHE YIUIYOJIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «O0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaxXo10B K OTOOPY U CTPYKTYPHOU
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOrHUECKOT0 MaTepHaa.
Tak, Ha yrinyOJn€HHOM ypOBHE HM3y4eHHs Ipeamera oOecreyeHa BO3MOXKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILECTBA, XUMUYECKOM CBSI3M U 3aKOHOMEPHOCTSAX NPOTEKAHHUS pPEaKIIHid,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTaBICHUSIX
O CTpPOEHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKU 3pEHUs
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMUpOBaHHEM MpPEACTABICHUN 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoil XUMUM pU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COJIEPKAHNE KYPCOB XMMHHU YIITyOJIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OMpeeEHHOro npoduis (TJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3UYEcKoro npoduiisa 60b110€ 3HaueHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPUIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozexysipHast TeopUst B PU3UKE), 3aKOHBI COXPAHEHMSI MACChl M SHEPTUH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIEHUS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJIAaCCOB XUMHUKO-
ouonoruueckoro npoduias OONbIINI yAENbHBIN Bec OyneT MMETh OpraHuyecKas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHHsI XUMUYECKOM OpraHn3aliy KIETKH Kak OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUOUABL, O€IKU, YTIE€BObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus o
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactel «EcTecTBeHHO-Hay4yHbIE NpeaMeTh», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCS (OPMHUPOBAHUME OCHOB HAyKHU
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIrIyONEHHOM YpOBHE HU3YyYEHHs MpeAMeTa MpeArnoiaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opmMupoBaHME TPENCTABICHUN: O MaTepUaJbHOM E€IUHCTBE MHpAa,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, YHEPTreTUYECKON U MHUIIEBOM 0€30MaCHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YE€NOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHOM Cpee;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 0OLIUX
Hay4HBIX NMPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HaHHOTO MOHUMaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUH AJi1 OOBSICHEHUs
KJIIOYEBBIX HMJE€H U NMpOOJIEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U



MIPOTHO3UPOBAHUS SBIICHUNA, UMEIOIINUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPaMOTHOTO peIIeHus MPo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHajau3a M OIIEHKH C MO3UIIMI HKOJOTUYECKON 0€30MacHOCTU MOCIIEICTBUI
OBITOBOM M MPOU3BOJACTBEHHON JIESATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOIaX MO3HAHUS, HEOOXOIMMBIX
UL TIPUOOpETEHUS YMEHUW OPHEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B mnmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
(GyHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeHEro oO0IIero oOpa3oBaHUs MPU H3YYCHUU
npeaMeTa «XUMHS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

e Ppa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opmMupoBaHue yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01Iee 9uCIo 9acoB, MPEAYCMOTPECHHBIX I M3YUCHUS XUMHUH Ha YTITyOJIEHHOM
YpOBHE CpeaHero obiero oopazoBaHus, coctapisiet 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZleno).



COAEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHUYECKUX COSAMHEHUSX. TUIBI THOPUIU3AIIMKI aTOMHBIX OpOUTANICH yriaepoa.
MexaHnu3Mbl 00pa30BaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpraHUYeCKUX COeAUMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpencraBnenre o kiaccupukauu OpraHudeckux BemecTB. [loHsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HArpeBaHUU (IUIABJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJEICH MOJEKYJ OpPTraHUYEeCKUX
BEILIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XVWMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKLUHMH 3aMEIICHUs, 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
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [IUKI0ATKaHOB. CIIOCOOBI MOTYYEHU U TPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP2-THOPH IH3aLHs
aTOMHBIX OopOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUE CBOMCTBA AJIKEHOB. XMMUYECKHE CBOMCTBA!
peakuMy IPUCOENMHEHMS, 3aMEUICHUS B (-I0JOKEHHWE IIpU JIBOWHOM CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoObl MOJIy4eHUs U IPUMEHEHHUE aJIKa/IueHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMUYECKHE CBOMCTBA: PEAKIIUU MPUCOECTUHEHHUS], TUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
obmiast popmyIia, HOMEHKIIaTypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl Oenzona. dusnueckue cCBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKaJle, PEAKUWHA NPUCOECAMHEHUS, OKUCIEHHWE TOMOJIOTIOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonumepusanus ctupona. CrnocoObl MOIy4eHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUN, KATAIUTUYECKHI), PUDOPMUHT, MHPOIIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOTPyNNly, IUaHOTPYyMIy,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aUMOJICWCTBUE allETUIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
MJJACTMACC, KaydyKOB WM PE3WHBI, MOJIECJIMPOBAHHE MOJIEKYJl YIJIE€BOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckui psna, oOmas ¢opMyna, H30MeEpus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHWYECKUMMHU U  HEOPraHUYECKUMHM  KHUCIOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBienre 0 MEXaHU3ME peakIuii HyKJIeo(puILHOTO 3aMelieHus. JleiicTBrue Ha
opranu3M denoBeka. CrocoObl MOTy4eHHS U PUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoua.
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. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS] U IPUMEHEHUE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPENIETbHBIX 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 kapOOHOBBIX KHUCJIOT.
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 1enoyHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTaTKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukamnus yrieBoaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMUYECKHE CBONCTBA ITIOKO3bI: PEAKIIUU C YYaCTHEM CIIUPTOBBIX U aJIbJETHIHOM
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lomucaxapuasl: kpaxmann,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi Peakiusi ¢ MOJAOM. XUMHUYECKHUE
CBOMCTBA IEIUTIONO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [loHsTtue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHBIE METOJbl W3YYEHHS BEIIECTB M HUX MNpEeBpallCHUN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE 3TUJIOBOTO CIHPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCITOTHI. C0KHBIC YPUPHD».

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHWIYH — IpeJICTaBUTE]Ib aMUHOB apoMaTHuyeckoro psgaa. CTpoeHUe aHUJINHA.
B3aumHoe BimMsHHE Tpynm aToMOB B MoJiekysle aHuiInHa. (OcoOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [loydeHue aHWIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaHud. @Ou3nyecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. IlepBuyHasi, BTOpUYHAs M TpEeTHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWU, IBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COEIMHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALIUU, CPETHSST MOJIEKYIsIpHas



Macca. OCHOBHbBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
HNOJMBUHWIXJIOPHU, TOJIUCTUPOJ, IOJUMETUIMETaKpUIAT, IOJMKAPOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypasibHbIE (XJIOMOK, HIEPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMM MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MaCCOBBIM JOJIIM DJIEMEHTOB, BXOJSIIMX B €T0 COCTAB, HAX0XKACHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/UIM MCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYJIbl OPraHMYECKOrO BeEIleCTBa Ha
OCHOBE €r0 XMMHUYECKUX CBOWCTB MJIM CIIOCOOOB MOJYYEHUS, ONpEAESICHUE JO0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buonorus: «merka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBI TUN MHUTAaHUA, OpOKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJKW, YIJIEBOABI, JKUPBI, HYKJICUHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpadusi: nmone3Hble HCKONAEMble, TOIUIUBO.
TexHonorus: MNHILEBbIE MPOAYKTH, OCHOBBI pPalMOHAIBHOTO MUTaHUS,
MOIOLIME CPENICTBA, MaTEPUAJIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DNEeKTpOHHBIE KOHPUTYPALIMM aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIIAM U ITepruogaM. 3HaYEHNE NEPUOIAIECKOTO
3akoHa [[.1. Menaeneena.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAaEMOCTh KOBAJIEHTHOW CBs3u. KpaTHbelie cBs3u. BomoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX F'€OMETPHUUECKUM CTPOEHUEM (HAa MPUMEPE COETUHEHHI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

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

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIMA PacTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HacelleHnsle n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpUBHUANIbHBIC
HAa3BaHMS OTJEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanys XuMUYeCKUX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEHIECTB; 3aKOH COXPAHEHUSI U MPEBpPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpATHMBIC peaKIMu. XUMHUIECKoe paBHOBecue. KoHcTanTa
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M Cla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUU KaTaln3aTopa, MOJIECIHU
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ope/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTauoB B [leppoandyeckoit cucteMe XuMHYECKUX 3JIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciIopoa, cepol, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, gusnueckue M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COEJIMHEHHUS TranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI TOTYyUYECHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYECKUEe U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxaenue B TpHpOJE, CIOCOOBI TOMydeHHs, (QU3NUECKHe u
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupojie, CocoObl MOMy4YeHUs, (U3UYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJUIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Okcun kpemuusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢uznyeckue cBoiicTBa MeTaioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl
NOJIYYEHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonstue o koppo3uu metamuioB. CrocoObl 3amuThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nuecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX COCAUHEHUM.

Oo6mast xapakrepuctuka metamioB |IA-rpynmer [lepuonuueckoit cucteMbl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMUYECKUE CBOMCTBA, MPHUMEHEHUE MPOCTHIX BEIIECTB M HUX COECAMHEHUHU.
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AJroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKCHIAa U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTaiioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coeluHeHuil. OKCuabl U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHue u npuMeHeHue Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

duzryeckre U XMMUYECKHUE CBOMCTBA >KeJe3a M ero coenuHeHuil. OKCUbl,
ruapokcu sl U conu xene3a(ll) u sxeneza(lll). [lonmydyenne u mpumeHeHue xenesa u
€ro CILIABOB.

Ou3nYeCKne 1 XMMHYECKHE CBOMCTBA MEIH U €€ coenuHenuid. [lomydyenue n
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEHIECTB W HMX IPEBpaIICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YeHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBUE IIMHKA W jKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJNOYEH, PEHICHUE IKCIEPUMEHTAIBHBIX 33/1ad 110 TEMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponb xumun B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O HaY4YHBIX METO/IaX MO3HAHUS U METOJI0JIOTUY HaydHOTO uccienoBanus. Hayunsie
MPUHIUIBI OPTaHU3aUH XUMHUECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYeHUs] BKHEUIIMX BEIIECTB (HAa MpUMEpe MPOU3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbl U €ro NocineAcTBUs. Posib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusi W 310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.

XUMWs THAIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE N100aBku. Poib xumuu B
oOecrieuyeHn MUIIEBOM 0€301TaCHOCTH.



Kocmernueckne u mnapgromepHsie cpenactBa. beitoBas xumus. IIpaBuna
0€301acCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusi B CTPOUTEICTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepHUasbl (LIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMH BELIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CJIU OJTHO
M3 BEUIECTB JaHO B BHUJE pacTBOpa C ONPEACIEHHOM MACCOBOU JIOJIEU
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOJYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi  MeXOpeAMETHBIX  CBsA3€M TMpPU  HU3YyYCHUH  OOmer
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK M MOHATHH, PUHATHIX B OTICIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0nue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHBbIN (haKT, TUIIOTE3a,
TeOopHusl, 3aKOH, aHAJIN3, CUHTE3, KiIaccu(uKaius, MepuoaudHOCTh, HAOIIOICHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, NU30TOMbI, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUUYECKUI YPOBEHb, BELIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opranusM, 3KocucTema, onocdepa, MeTadboInu3M, MaKpo- U
MHUKPODJIEMEHTBI, OCJIKH, KUPBI, YIIEBOJbI, HYKJICHHOBBIE KHUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepHUalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUIEHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX
MPENnapaToB, MPOU3BOACTBO KOHCTPYKLUMOHHBIX MATEPUAJIOB, JJECKTPOHHAA
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CIEAYIONIME COCTaBIAIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMU B OOINECTBE TMpaBWJIaMU W HOPMaMHU T[OBEJCHUS; HaIUYHE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCe peau3aiui 00pa3oBaTeIbHOM JeITeTbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

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

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSTEILHOCTH MPU CO3aHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YUECOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

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 SKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIU3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

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

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUSI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HENPUATHS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIeq0BaTeNbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE B PEIICHUH MPAKTUYECKUX 3a]ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXEHUS K TPYY, JIOISIM TPpyAa U pe3ybTaTaM TPYIOBOU JIEATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJbHONW TPacKTOPHH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHNUS;



AKTUBHOTO HENPUATHS JEUCTBUW, NPUHOCIIIMX BPEI OKPYXKaIOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
ITOCJIEACTBUS NPEANPUHUMAEMBIX JEMCTBUN U MPEIOTBPAILATD HX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPAaKTHUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUs, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(OpMHUPOBAHMN PALMOHAJIBLHOIO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMaHUCTUYECKOW HAIIPABIEHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIIbHOW KyJIbTYpbl, B pEHICHUU TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIMHBI, 00ECIEYEHUH YCIOBUMI
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHHUS SBJICHHUI OKPY>KAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE HayYHBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYalLIHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B pazNuyHbIX chepax npodeccruoHaabHOM
NEATEIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHS MPOrPaMMBbI IO XMUMHUHU HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GyHKIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

1) 6a30BbIe JTOrMYecKUe AeiiCTBUS:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIISITh XapaKTEpHbIE MPU3HAKU MOHATUW U YCTAHABIMBATH UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJjIacCUPUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBATh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMYECKHUE PACCYXXJIeHHUS (MHAYKTUBHbBIC, JEIYKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BBIBATH MOJAEIBHBIE MPEACTABICHUS — XUMUUECKUN
3HAK (CUMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— MpU pEIICHUHU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a]ad, MPUMEHSThH



Ha3BaHHbIE MOJICIbHBIEC MPEICTABICHUS AJI BBISBICHUS XapaKTEPHBIX NMPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYITUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTa
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJECTh HABBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasl JUTEpaTypa XUMHUYECKOTO COJEP)KaHMS, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BAaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAlbHYIO  (OpMY  HIPEACTABICHHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHboOpMalelt: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI B X0JI€ AHAJIOTa U/WIH
JIMCKYCCHUH, BBICKA3bIBaTh UJIeU, (HOPMYIUPOBATH CBOU MPEJI0KEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKONH pabOTHI MO MCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYLIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ dexTuBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIN3a MU
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIi1yOnEHHOM
YPOBHE Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus BKIIOYAIOT ClieU(pUIECKUe AJIs
yueOHOro npeameTa «XUMHUsD» HaydHble 3HaHUS, YMEHHS U CIIOCOOBI IEHCTBUH 110
OCBOEHUIO, MHTEPIPETAMN U MpeoOpa30oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH IO
MOJyYEHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUN B pa3IMYHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
pOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
WU3YUYCHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHUH YCTONYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,



HOBBIX MCTOYHUKOB SHEPIuH, B o0ecrnieueHnH palMOHAIBHOIO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YeJI0BEKa, a TAK)KE IKOJIOTMYeCKd 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
U IPUPOAHOMU CpeJie;

BJIAJICHUE  CHCTEMOW  XUMHUYECKUX  3HAaHWUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BaJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTD, CTEIICHb OKUCIICHHS, XUMHUYECKasi CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COCIUHEHUsS, MOHOMEp, IOJINMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalieHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUM; MPEJICTABICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AUMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTsi, opueHtantsl | u Il pona);
(bakToJOTHYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKa, OOIMX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, TIEPEPaObOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHH,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEaKUUA U PaCKpbIBaTh UX CYIIHOCTD:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMl  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OanaHca »JTUX pEaKIuil, peakuuii HOHHOro oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEIECTB IS WILTIOCTPAIUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPHUHAJJIC)KHOCTh M3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTACIIBbHBIX
IpeCTaBUTENIe OPraHNYEeCKUX BEIIECTB (ITUJICH, alleTWJICH, TOMYOJ, TIUICPUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeriectB A. M. BytiepoBa 1y 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENICH Pa3UYHBIX KIACCOB
OpPraHUYECKUX BEIIECTB: ATKAHOB, TUKIOATKAHOB, AIKEHOB, AKaJINECHOB, AIKUHOB,
apOMaTHYECKHUX YTJIEBOAOPOJOB, CIUPTOB, albICTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOSAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIrJeBoJOoB  (MOHO-, JHM- ©  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXJYy  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOW CBSI3HU (G- M -CBSI3H), B3AUMHOTO BIIUSTHHSI aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJIb), CIOCOOBI €r0 EPepadOTKH U IPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMEHHSI PUMEHSITHh OCHOBHBIE OTIEPAITUN MBICIIUTEIHLHOM
NEATETbHOCTH — aHAIW3 W CHHTE3, CpaBHEHHME, 000OIEeHWEe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE IPUYMHHO-CIICICTBEHHBIX CBSI3€M — JJI1 U3YUYECHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: IPOBOJUTH PACUETHI IO XUMHUUYECKUM (popMyJiaM
U YpaBHCHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYUH
(mMacca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXJICHUI0 XUMHUUYECKON (HOpMYIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUYECKHUX 3JIEMEHTOB, MPOIYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTU YEJIOBEKA, CBA3aHHOM ¢ IepepaboTKOMl BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W U3YYEHHUE CBOWMCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
33J1ad 10 PACMO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIOJACHUEM IIPaBUII
Oe3omacHoro oOpamieHus ¢ BEHIeCTBAMU U JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON HH(MOPMAITUHU B PA3TUIHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMAIIHIO, TlepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJM B OOECIEYEHUU YCTONYUBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YeJlIOBEKa, a TaKkxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIIM3alis aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JTUCCOLMAILMS, CTENeHb JUCCOIMAlINH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.11. MeHnneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIINE B OCHOBE TOHUMAHHUSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHbIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJIIPHOM YpPOBHSX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHU, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O XUMHYECKOM PaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PaKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4HBIX
MPUHLHNAX XUMHYECKOTO MMPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;



c(OpPMUPOBAHHOCTh YMEHHMSI HCIIOJNB30BaTh XHUMHUYECKYIO CHUMBOJIUKY JJIs
coctaBieHuss ¢GopMysl BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BHUJI XMMUYECKON CBS3M (KOBAJECHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUYECKUE BEIIECTBA
10 UX COCTaBy, XMMUYECKUE PEAKIIMH 10 Pa3IMYHbIM IIPU3HAKaM (UHCITy U COCTaBY
pearupyomux BeUIecTB, TEIJIOBOMY 3(PQEKTy peakiu, U3MEHEHHUIO CTEHeHen
OKHUCJIEHHSI 3JIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTajlu3aTopa U Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MEPUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE IMOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM mno mnepuogaMm u rpynmnam Ilepumonnueckoin cucremsr J[. .
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILLIECTBOBAHHE T€HETUYECKOM CBA3M MEXAY HEOPraHWYECKHUMH BEIIECTBAMHU C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
THX pEeakUWid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHUS WX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKklui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHUPOBAHHOCTh YMEHUSA OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX IHEPreTHYECKHX XapaKTEPUCTUK, XAPAKTEP
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, YMEHHUS XapaKTEepPU30BaTh XUMUYECKHE PEAKIIUH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHUU O METOJaX HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs,;
MaccChl BElIeCTBa WM 00BbEMA Tra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MACCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMHU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAHO B BHUJE PaCTBOpaA C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA WUIM JAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEaKINK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JIKCIEPUMEHT  (MpOBEACHUE  peakluuidi  MOHHOro  oOMeHa,
MOJTBEPKICHNE KAUYECTBEHHOTO COCTABa HEOPTaHMYECKUX BEILIECTB, ONPEACIICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOINBI) HWHIWKATOPOB, H3YyUYCHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afa4 1o TtemaM «Metawie»y u  «Hemeramisy) ¢
COOJII0JIEHMEM TpaBUiI 0€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, GOpMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopMe  pe3ynbTaThl  JKCIEPUMEHTa, AaHAJIM3UpPOBaTh W  OIECHHWBATh WX
JIOCTOBEPHOCTH;



c(hOpPMUPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUiia TOJIb30BAHUS XHMHUIECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIIATH I€JCHANPABICHHBIA IOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM KoJsmn4yecTBo 4acoB JJIeKTPOHHbIE
n/n MPOrpaMMbI Bcero Kontpoabubie | Ilpakrnuyeckue | (uudposbie)
padoTbI padoTbl o0pa3oBaTe/bHbIE
pecypcsl
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOM XMMUM
11 [Ipeamer opranndeckoit xumuu. Teopust 8 bubnuoreka LIOK:
CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. https://lesson.edu.ru/catalog
M. bytieposa
Uroro no pazneny 8
Paznea 2. YriaeBoaopoanbl
2.1 [IpenenbHble yriIeBOJOPOIbI — aJIKaHBI, ) bubnuoreka [{OK:
[IUKJI0AIKAHbI https://lesson.edu.ru/catalog
2.2 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 14 1 bubnuoreka [{OK:
AJIKaTUCHBI, AJIKHBI https://lesson.edu.ru/catalog
2.3 ApomMaTtudeckue yriieBoaopo/sl (apeHsbl) 8 bubnuoreka [{OK:
https://lesson.edu.ru/catalog
24 [IpupoaHbIE HCTOUHUKH YTIEBOIOPOAOB U 4 bubnuoreka [{OK:
ux nepepaboTka https://lesson.edu.ru/catalog
2.5 ["anmoreHnpon3BOIHBIE YTIEBOIOPOIOB 4 1 bubnuoreka [{OK:
https://lesson.edu.ru/catalog
Hroro no pazneny 35
Pa3nea 3. Kuciopoacoaep:kamue opranHu4ecKue coeJHHeHHs
3.1 Crnuptsl. ®enon 11 1 bubnuoreka [{OK:
https://lesson.edu.ru/catalog
3.2 KapOoHUIIbHBIE COETMHEHNS: AbICTUIBI 1 21 1 bubnuoreka [{OK:
keToHbl. KapOoHoBbIie KucIoThl. CII0KHBIE https://lesson.edu.ru/catalog
s¢upsl. XKupsl
3.3 YrineBoasl 9 1
Hroro no paszneny 41

Pasznen 4. A3orconepikaniue opranHnyecKue coeIuHeHus




4.1 AMHHBI. AMUHOKHCIIOTHL. benku 12 bubnmnoreka [{OK:
https://lesson.edu.ru/catalog
Uroro no pazpeny 12
Pasznes 5. BoicokoMosieKyJIsIpHbIE COeINHEHUS
5.1 BBICOKOMOJIEKYIIAPHBIE COCITUHEHUS 6 bubnuoreka [{OK:
https://lesson.edu.ru/catalog
Wroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 102
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11 KJIACC

Ne i/ HaumeHoBaHue pa3iesioB U TeM KoJsunyecTBo 4acoB JJIeKTPOHHbIE
NPOrpaMMsbI Bcero Konrpoabubie | Ilpaktnueckue | (uudposbie)
padoTbI padoTbl o0pa3oBaTe/bHbIE
pecypcsl
Pasznea 1. Teoperuyeckue 0CHOBbI XUMHH
11 Crpoenue atoMma. Ilepnoanueckuii 16 bubnuoreka [{OK:
3aKoH u Ilepuonuyeckas cucrema https://lesson.edu.ru/catalog
XUMHUYECKUX dieMeHToR /I, M.
Menneneesa
1.2 Crpoenue Bemiectsa. MHoroo6pasue 18 1 bubnuoreka [{OK:
BEIIECTB https://lesson.edu.ru/catalog
13 JlucriepcHble CUCTEMBI U PaCTBOPHI 13 1 1 bubnuoreka [{OK:
https://lesson.edu.ru/catalog
14 XHUMHYECKUE PEaKITUU 32 1 3 bubnuoreka [{OK:
https://lesson.edu.ru/catalog
Hroro no paszneny 79
Pasjnen 2. Heoprannueckas xummusi
2.1 Hemeramnsr 39 1 3 bu6mmoreka [IOK:
https://lesson.edu.ru/catalog
2.2 MerTanasl 28 1 2 bu6mmoreka [IOK:
https://lesson.edu.ru/catalog
Hroro no paszneny 67
Pa3nea 3. Xumus u xu3Hb
3.1 Meto/bl TO3HAHUS B XUMHUH. XAMHS U 15 1 bubmuoreka [{OK:
KU3Hb https://lesson.edu.ru/catalog
Hroro no paszneny 15
Pasznea 4. Peseps
4.1 | Pesepn 9
Htoro 9

Pasnea 5.

HasBanmne




Hroro

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Ne Tema ypoka KoJsnyecTBO 4acoB
n/n Bcero KourpoJubnbie | IIpakrnuyeckue
padoThbI padoThI
1 [Ipenmer u 3HaUEHHE OPraHUYECKON XUMHH, TIPEACTABICHUE O MHOTOO0pa3uu 1
OpPraHUYECKUX COCAMHEHUN
2 DIEeKTPOHHOE CTPOEHHUE aToMa yriiepoJa (OCHOBHOE M BO30YXIEHHOE 1
cOCTOsIHUS1). BaseHTHBIE BO3SMOXXHOCTH aTOMa YTIIepoaa
3 XuMuyeckas CBSI3b B OpraHMYECKHX COeTUHEHMUIX. MeXaHn3Mbl 00pa30BaHUs 1
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa CBs3EH
4 Teopus cTpoenus oprannueckux coenquaenuid A. M. bytieposa 1
5) Busl n3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DIEKTPOHHBIC Y PEKTHI B 1
MOJIEKYJIaX OPraHMYECKUX COCIMHEHUM
6 [MpencraBnenue o kiaccudukamu 1 cucremarudeckas Homenkiarypa (IUPAC) 1
OpPraHUYeCKUX BELIECTB
7 Knaccudukanms peakiuii B opraHu4ecKoi XUMHUHI 1
8 CucremaTu3anus 1 0000IIeHNe 3HAaHUH TI0 TeMe 1
9 AJKaHbBI: TOMOJIOTHYECKUH psiJl, 001ast popMyiia, HOMEHKIIATypa U H30MEpHs, 1
AJIEKTPOHHOE M NMTPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII
10 Du3nyuecKre 1 XMMUUYECKHE CBOMCTBA AJIKAHOB 1
11 Haxoxpaenue ankanos B npupoze. CnocoObl MONy4YeHNs U TPUMEHEHUE aIKaHOB 1
12 [Muknoankansl: o6mas Gpopmyia, HOMEHKIATYpa U U30MEpHsl, 0COOEHHOCTH 1
CTPOCHUS 1 XUMHYECKHX CBOWCTB, CITOCOOBI MOJTyYeHHsI U IPUMEHEHNE
13 Pemienue pacu€THbIX 3aJa4 Ha ONpeIeTeHne MOJIEKYIIpHON (hOpMYITbI 1
OPTaHUYECKOTO BEUIECTBA TI0 MAaCCOBBIM JIOJISIM aTOMOB AJIEMEHTOB, BXO/ISIINX B
ero cocraB. CucremaTusalys 1 0000IIeHHe 3HAHUH 110 TeMe
14 AJKEHBI: TOMOJIOTUYECKHH psl, oOmas hopmyia, HOMEHKIIATypa, JJIEKTPOHHOE U 1
MPOCTPAHCTBEHHOE CTpOeHUE MoJIeKyJl. CTPYKTypHast U IIUC-TPaHC-U30MepUs
AJIKEHOB
15 du3nyecKre 1 XMMHUYECKHE CBOMCTBA aJIkeHOB. [IpaBuino MapkoBHHKOBa 1
16 CriocoObl 1oJTyyeHHs 1 IPUMEHEHHE aJIKEHOB 1




17 [TpakTrueckas padorta Ne 1 mo treme "[lomydenue 3THIICHA U U3yYEHUE €T 1
CBOMCTB"

18 Pemenue pacu€THBIX 3a7a4 Ha ONpeIeSICHUE MOJICKYJIIPHON (hOPMYJIBI 1
OpPTraHUYeCKOro BEUIeCTBA

19 AJKagueHbl: CONpsiKEHHbBIE, U30JUPOBAHHBIE, KyMYyIUpoBaHHbIe. OcOOEHHOCTH 1
9JIEKTPOHHOT'O CTPOCHUS

20 XHWMHYECKUE CBOMCTBA COMPSIKEHHBIX TMCHOB 1

21 CriocoObl 1TOJIy4€HHUsl U IPUMEHEHUE AJIKaIUEHOB 1

22 AJIKUHBI: TOMOJIOTHYECKU psijl, o0mias ¢popmysa, HOMEHKIATYpa, JIEKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI, PU3NIECKHE CBOWCTBA

23 XHUMHYECKUE CBOMCTBA aJIKMHOB 1

24 KauecTBeHHBIE peakIiy Ha TPOHHYIO CBSI3b 1

25 CriocoObl MoJIy4€HUs U IPUMEHEHUE aJIKUHOB 1

26 Pemenue 3aia4: pacy€Tsl M0 ypaBHEHUIO XMMHUECKON peakinu 1

27 CucremaTtu3zanus 1 000011eHNEe 3HaHUH 110 TeEME 1

28 ApeHbI: TOMOJIOTUYECKUH psiJl, o011ast popmyra, HOMEHKIATypa. DJIEKTPOHHOE U 1
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI OCH30J1a U TOJIy0Ja, UX (PU3NIECKHe
CBOMCTBA

29 XUMHYECKHE CBOMCTBA apEHOB: PEAKIIMH 3aMElleHUs 1

30 XUMHUECKUE CBOMCTBA apEHOB: PEAKIIMH MPUCOCTUHEHNUSI, OKACIICHUE TOMOJIOTOB 1
OeH3oua

31 Oco0eHHOCTH XMMHUYECKHUX CBOMCTB CTUPOJIA 1

32 Pemienue pacu€THbIX 3aJja4 Ha ONpeieeHne MOJIEKYIIpHON (OpMYyIIbI 1
OpPTraHUYeCKOT0 BEUIeCTBa

33 CrniocoObl oJTy4eHHsI U IPUMEHEHUE apEHOB 1

34 I'eHeTnyeckas CBS3b MEXAY PAa3IMYHBIMU KJIACCAMH YTJIEBOJIOPOIOB 1

35 Pacuérsl o ypaBHEeHUAM XUMUYECKUX peakiuii. CucremaTu3zanus u o0o0IeHune 1
3HaHUH MO TEME

36 [Tpuponsrii ra3. [lonytHble HETIHBIC Ta3HI 1

37 KaMeHHBIH yToJib U IPOJYKTHI €r0 NepepadoTKu 1

38 Hed1s 1 ciocoOsr e€ mepepabotku. [IpuMeHeHne POTyKTOB TIepepadOTKU 1
HeDTH

39 ['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIIEBOJIOPOOB 1




40 ["anoreHonpon3BoOAHBIE YTIIEBOAOPOIOB: 3JIEKTPOHHOE CTPOCHHUE; PEAKIIHH 1
3aMeIIEeHUs rajoreHa

41 JlelicTBue 1ieno4Yeil Ha raJIoreHNpou3BoAHbIE. B3auMoelicTeue 1
JINTAJIOTEHAJIKAHOB C MAarHUEM U IIHHKOM

42 Cucremaru3zanus u 0000IICHUE 3HAHUM 110 pa3zaeny "YTIeBoaopos!" 1

43 KonTponpHas pabora o Teme "Yriueromopoas"” 1

44 [IpenenbHBIC OTHOATOMHBIC CITUPTHI: TOMOJIOTHYECKUN psifl, oO1Ias ¢hopmyia, 1
CTPOEHHUE MOJIEKYJI, H30MEpHs, HOMEHKIIaTypa, Kiaccudukanus, pusnieckue
CBOMCTBA

45 XHMMHYECKUE CBOMCTBA IPENEIBHBIX OJJHOATOMHBIX CIIMPTOB 1

46 CriocoObl MoJIy4eHUsl U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB 1

47 [IpocTeie 3¢upbl: HOMEHKIATYpa U H30MEPHs, 0COOCHHOCTH (PU3NUECKUX U 1
XMMHYECKHUX CBOWCTB

48 MHoOroaToMHbI€ COIUPTHI: ATUIICHTIINKOIIb U TIUIEPUH, UX GU3UUYECKUE U 1
XMMHYECKHE CBOMCTBA

49 CriocoObl MoJIyueHus: U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB 1

50 DeHOoI: CTPOCHHE MOJICKYJTBI, (pr3ndeckue cBoicTBa. TOKCHYHOCTD (DeHoIIa 1

51 XUMHUYECKHE CBOICTBa (heHoIa 1

52 CriocoObl MosTydeHus U NpuMeHeHue gpeHoa 1

53 [TpakTrueckas padota Ne 2. PerieHue skcriepuMeHTaIbHBIX 3a/1a4 110 TEME 1
"Criupthl U peHonb!"

54 Cucremaru3zanusi 1 0000IIEHUE 3HAHUM 110 TEME 1

55 AJBAETHABI M KETOHBI: 3JIEKTPOHHOE CTPOSHUE KapOOHHMILHOM TPYIIIIBL; 1
TOMOJIOTHUYECKHE psijibl, 00m1as hopMysa, H30Mepusi © HOMEHKJIaTypa

56 AJbpaeTuAbl M KETOHBI: (PU3NYECKUE CBOMCTBA; PEAKIINH MPUCOCTUHEHHS 1

57 Peakiiu oKHCIIEHNS M KQUECTBEHHbBIEC PEAKIINN AJIBJIETUIOB U KETOHOB 1

58 CriocoObl 1oJTy4eHHsl aJIbJIETUIOB U KETOHOB 1

59 OAHOOCHOBHBIE MpeAeNbHBIE KAPOOHOBBIE KHCIOTHI, 0COOEHHOCTH CTPOSHUS HX 1
MOJIEKYJT

60 M3omepusi 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (PU3HUECKUE CBOICTBA 1

61 XUMUYECKHE CBOWCTBA PEJIENbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT 1

62 Oco6eHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. MHOr0o0oOpa3ue kapOOHOBBIX 1

KHCJIOT




63 Oco0EHHOCTH CBOWCTB: HEMPEIEIbHBIX U aPOMATHUYECKUX KapOOHOBBIX, 1
TUKapOOHOBBIX, THPOKCHUKAPOOHOBBIX KUCIOT. [IpencTaBureny BHICIINX
KapOOHOBBIX KHUCJIOT

64 IToHsiTHE O IPOU3BOAHBIX KAPOOHOBBIX KUCIIOT 1

65 CriocoObI TTOTy4eHHUST U IPUMEHEHUE KapOOHOBBIX KHUCIIOT 1

66 CrnoxHble 3(Upbl: TOMOJIOTHYECKUN psf, oOmIast popmyia, n30Mepus u 1
HOMEHKJIaTypa

67 du3nuecKue U XUMHUYECKHE CBOMCTBA A(UPOB 1

68 Pemennie pacuéTHbIX 3a7a4: O YPaBHEHUIO XUMUYECKON PEaKIINH, Ha 1
OIIpeJIeIIEHUE MOJICKYIISIPHON ()OPMYIIBI OPraHUYECKOTO BEIECTBA

69 [TpakTuueckas padora Ne 3. PemieHune sKCiepuMEHTATBHBIX 33]1a49 110 TeMe 1
"Kap6onoBsie kucnotbl. CinoxHbie d3Qupb"

70 XKupsl: ctpoenne, pu3nUEcKue U XUMUYECKHE CBOWCTBA (THIPOIIN3) 1

71 Oco0eHHOCTH CBOMCTB KUPOB, COJIEPKAIINX OCTATKH HEMPEeAEIbHBIX JKUPHBIX 1
KucaoT. JKupsl B Ipupoie

72 MBpbi1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX Motoliee Aeiicteue. [lonsatue o 1
cuHTeTnYeckux Moroumx cpeacteax (CMC)

73 I'eneTnueckas cBsI3b YIJI€BOJOPOJOB U KUCIOPOACOIEPHKAIUX OPIraHUIECKUX 1
BEIIECTB

74 Pacy€rbl 0 ypaBHEHUSIM XMMHUYECKHUX PEAKIIUN 1

75 CucremaTtn3zanus 1 00001IeHNEe 3HaHUH IO TeMe 1

76 OO0mas xapakTepuCTHKa YTJIEBOI0OB U KiIacCU(PUKAIUS YIiIeBOAOB (MOHO-, 11U~ U 1
MoJIMcCaxapu/ibl)

77 Mounocaxapupl: (U3MYECKHEe CBOMCTBA U HAX0XKJIEHUE B IPUPOJIE 1

78 ITpuMeHeHue TITI0K03bl, €€ 3HaYeHHE B )KU3HEESITeIbHOCTH OpraHu3Ma 1

79 Hucaxapupl: caxapo3a, MalbTO3a U Jlakto3a. Haxoxienue B mpuponae u 1
IPUMEHEHHE AUCAXaAPHJIOB

80 [Tomucaxapuapl: CTpOEHUE MAKPOMOJIEKYJT, (PHU3MUECKUE U XUMUIECKHE 1
CBOWCTBA, IPUMEHEHHE

81 ITonsiTre 06 HCKYCCTBEHHBIX BOJIOKHAX 1

82 Pemrenne pacueTHBIX 33724 Ha OTIPEICIICHUE JIOJIM BBIXOA MTPOAYKTA PEAKITHH OT 1
TEOPETUYECKH BO3MOKHOTO

83 CucremMaTu3aius U 0000IICHHE 3HAHUI 10 pa3JeiTy 1




84 Kontposbnas padota nmo teme "Kucnopoacoaepkaiiyie opraHndecKue 1
COEeIMHEHUS "

85 AMUHBIL: KJTaccupUKALH, CTPOCHUE MOJIEKYJI, 0011as ¢hopmyria, H30MepHs, 1
HOMEHKJIaTypa 1 (pu3nyecKre CBOMCTBA

86 XHUMHYECKUE CBOMCTBA anr(paTHUECCKUX aMUHOB 1

87 AHWINH: CTPOCHUE aHWJIMHA, 0COOCHHOCTH XUMHUECKUX CBOMCTB aHMIIMHA 1

88 CriocoOblI TOTy4eHHS U IPUMEHEHUE aTM(PaTHICCKUX aMHUHOB 1

89 AMUHOKHCIIOTBI: HOMEHKJIaTypa U u3oMepusl, puzndeckue cBoiictBa. OTaenpHbIe 1
MIPEJICTABUTENH 0-aMHUHOKHCIIOT

90 XUMHYEeCKHE CBOMCTBA aMUHOKHCIIOT, UX OMOJIOTHYECKOE 3HAYCHHE 1
aMHHOKHUCIIOT. CHHTE3 M THIPOJIA3 MENTH/IOB

91 benku kak npupoHbIe TOTUMEPDI; CTPYKTYPBI OEJIKOB 1

92 XUMUYECKHE CBOWCTBA OEJIKOB 1

93 A3oTcoepkaliye reTepoluKiInuecKue coequHeHus. HykienHoBble KUCTOTHI: 1
COCTaB, CTPOCHHE M OMOJIOTHYECKast POJIb

94 [IpakTuueckas pabora Ne 4. Pemienne skcnepuMeHTAIbHBIX 337124 10 TeMe 1
"A30TCoiepKalle OpraHnueCcKie COeTUHEHUS "

95 [TpakTryeckas pabora Ne 5. PemeHue skcriepuMeHTalIbHbIX 33a4 110 TeMe 1
"Pacnio3HaBaHne opraHnyecKux coequHeHuN"

96 KonTtposnbHast pabota o Teme "A30Tcoaeprkalire OpraHn4eckue CoeIMHeHus " 1

97 OCHOBHbBIE OHATHS XUMHH BEICOKOMOJIEKYJIIPHBIX COETUHEHUH U METOBI MX 1
CHHTE3a —IIOJMMEPH3aIUs ¥ TMOJIMKOHICHCAIINS

98 [TnacTtmaccel. YTunau3zanus v nepepadoTKa MIIacTUKa 1

99 DacToMephl: HATYpAJIbHBIN CHHTETHYECKUE KayayKu. Pe3nna 1

100 BosokHa: HaTypanbHbIe, HCKYCCTBEHHBIE, cUHTeTHYeckHe. [lommepbl 1
CTIEIMATBHOTO Ha3HAYCHUS

101 [TpakTruyeckas pabora Ne 6. PemeHue skcriepruMeHTaIbHBIX 33j1a4 0 TeMe 1
"Pacnio3HaBaHme riacTMacc ¥ BOJIOKOH"

102 O06o011eHne 1 cucTeMaTH3aIMsl U3y4eHHOr0 MaTepHana 1o TeMe 1
"BrIcOKOMONEKYISIpHBIE COETMHEHUS "

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

Ne Tema ypoka KoJunyecTBO 4acoB
n/n Bcero Kourpoubnbie | IIpakTnuyeckue
padoThI padoThbI
1 MeTto/bl Mo3HAHUS B XUMUU. VICTOpHS OTKPBITHS aTOMA. 1
2 Atom. CocTaB aTOMHBIX s/Iep. XUMUYECKUH dieMeHT. M30Tomnbl 1
3 CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA 1
4 CocTosiHue JIEKTPOHOB B aTOME. JJIEKTPOHHAsI 000JI0YKa aToMa 1
5 DNeKTpOHHBIE KOH(UTYpAIIK ATOMOB XUMUYECKHX AJIeMeHTOB 1-2-3-4 mepruosoB 1
6 Kiaccudukanusi XUMUYECKUX 3JIEMEHTOB (S-, p-, d-, f-anmemenThI) 1
7 Pacrnipenieniennie 21€KTPOHOB 110 ATOMHBIM OpOUTAIIAM 1
8 OCHOBHBIE IPUHITUITBI PACTIPEACICHUS JJICKTPOHOB B aTOME 1
9 DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB 3JIEMEHTOB B OCHOBHOM U BO30YKAEHHOM 1
COCTOSTHUH
10 DNEeKTPOHHBIE KOH(PHUTYpaIy HOHOB. DJIEKTPOOTPUIIATEITLHOCTD 1
11 [Ipennoceuiku otkpeiThs [leproaudeckoro 3akoHa 1
12 [Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema XMMHU4ECKUX 3ieMeHToB /1. 1. 1
MenzeneeBa, CBsI3b C COBPEMEHHOW TEOPUEH CTPOCHUS aTOMOB
13 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XMMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU 1
MIPOCTHIX M CIIOKHBIX BEIIECTB M0 TPYIIaM U MepruoiaM
14 3HavYeHHUE MEPUOTUICCKOTO 3aKOHA U MEPUOANIECKON CUCTEMbI XUMUYECKUX 1
anemenToB J[.Ml.MenneneeBa /s pa3BUTHS HAYKU U TIOHUMaHUS XUMHUYECKOM
KapTUHBI MUPa
15 CucremaTu3aius 1 0000IIeHNe 3HAHUH TI0 TeEMe 1
16 Kontponbras padota Nel o teme: «CtpoeHue aToma u nepuoandeckuii 3akon .M. 1 1
Menneneesay.
17 Buasl XUMHUYECKO CBSI3U. 1
18 KoBaneHTHas xumuyeckas CBsI3b 1
19 OCHOBHBIE CBOMCTBA KOBAJIEHTHOM CBSI3U 1
20 BaneHTHOCTh M BaJICHTHBIC BO3MOXKHOCTH aTOMOB. CBSI3b 3JICKTPOHHOU CTPYKTYPHI 1
MOJIEKYJ C UX TE€OMETPHUYECKIM CTPOCHUEM
21 [TonsIpHOCTB CBSI3M M MOJISIPHOCTH MOJIEKYJIBI 1




22 Honnas xumuyeckas CBsi3b Kak 0COOBIN CiTydail KOBaJCHTHOM MOJISIPHOM CBSI3U 1

23 MeTtannudeckas XUMUYCCKas CBI3b KaK OCOOBIN BUJI XUMHYSCKOM CBS3U B METAIJIaX 1
M CIIJIaBax

24 Bogopoanas cBsi3b. 1

25 dusnyecKue CBOMCTBA BEUIECTB C BOAOPOJTHON CBSI3bIO 1

26 Enunas npupoaa XMMU4ECKOH CBSI3U 1

27 Enunas npupoga XuMHYECKOU CBSI3H 1

28 ApPXUTEKTYypa MOJICKYJ KaK pe3yibTaT OTTAJIKUBAHUS JICKTPOHOB aToMa U 1
THOPUAM3AIIH JICKTPOHHBIX OPOUTAICH OPraHMYEeCKUX M HEOPTaHUICCKIX
COETUHEHUN

29 [IpencraBieHusi 0 KOMIUIGKCHBIX COSJIMHCHUSX: COCTaB M1 HOMEHKJIATypa 1

30 Krnaccudukanys u HOMEHKIIaTypa KOMIUIEKCHBIX COeIMHEHUN 1

31 [Tpaktuueckas padota Nel [Tonydyenue u ucciieoBaHre KOMILUIEKCHOTO COSTUHEHUS 1

32 BelectBa MOJIEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. THIIBI KPUCTAJUTMYECKUX 1
pPELIETOK U CBOMCTBA BEILIECTB

33 O6006menue TeMbl: CTpOCHUS BEHIECTBA 1

34 KonTtponbHbIl TeCT 110 TeMe: «CTpoeHHEe BEIIECTBAY. 1

35 [TonsiTre 0 mUCTIepCHBIX cucTeMax. [IpencTarieHne 0 KOJUIOUIHBIX pacTBOpax 1

36 Knaccudukanus qucnepcHbIX CHCTEM B 3aBUCUMOCTH OT arperaTHOr0 COCTOSTHUS 1
JMCIIEPCUOHHOM Cpefibl U AUCTIEPCHOM (ha3bl

37 ToHkoUCTIEpCHBIE CUCTEMBI: KOJUTOMIHBIE U HCTUHHBIC 1

38 HcTuHHBIC pacTBOPHI: HACHIIIICHHBIC M HEHACKIIIIEHHBIC, PACTBOPHMOCTD. 1
Kpucrannoruapatsl

39 ITpakTudeckast paborta No2 Tloydenwue 30515 Kpaxmaia 1

40 3HaueHue IUCIIEPCHBIX CUCTEM B )KMBOW M HEKUBOM MPUPOJIE U MPAKTHIECKON 1
JKU3HU YeIoBeKa

41 [TonsiTHE O pacTBOpax 1

42 CriocoObl BbIpaXKEeHUsI KOHIIEHTPALMU paCTBOPOB 1

43 Pemenwie 3a1a4 Ha HaXOXICHUE MAaCCOBOH JIOJIM PACTBOPSHHOT'O BENIECTBA 1

44 Pemenue 3a1a4 ¢ ucmnosib30BaHUEM MOHATHIA "MaccoBas 10751 paCTBOPEHHOTO 1
BelmiecTBa', "MoJIsIpHasi KOHIIEHTpauus'"

45 ITpakTuueckas pabora Ne3 mpuroToBI€HHE PACTBOPOB C Pa3IMIHON KOHIIEHTpaIUei 1

46 CucreMmaruzamys 1 0000IIeHE 3HAHUI 10 TEME 1




47 KontposHas pabota 1o treme:J{ucrnepcHbie CUCTEMBI U PACTBOPHI 1

48 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB 1

49 Kiaccudukanus 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIICCTB 1

50 Knaccuukanus XuMHU4ecKnuX peakiuii B HEOPraHMYeCKON M OpraHUYeCKONH XUMUH. 1
3aKOH COXpaHEHHS MACChl BEILIECTB; 3aKOH COXPAHEHUSI U IPEBPAIICHUs] SHEPTUU NPU
XUMHYCCKHUX PEaKIHIX

51 Peakuuu, uaymue 6e3 n3MeHeHus: KaYeCTBEHHOI'O COCTaBa U C U3MEHEHHEM 1

52 Krnaccudukanus peakiuii mo "3MEHEHUIO CTETICHEH OKUCIICHUS DJICMEHTOB 1

53 Knaccugukanus OKHCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIINi 1

54 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1

55 MeTobl cOCTaBICHNS YPAaBHEHHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA. 1
MeTto/ 351eKTpOHHOT0 OanaHca.

56 MeTo/ osypeakiuii Wik METOT JJICKTPOHHO-MOHHOTO OaaHca 1

57 TennoBsie 2 dekThl XuMuYeckux peakiuil. TepMoxumuueckue ypaBHEeHuUs 1

58 Beruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIUNA U TEPMOXUMUICCKIM 1
ypaBHEHUSAM

59 Krnaccudukanus peaxkiuii mo MexaHu3my 1

60 ["OMOTeHHBIE U TeTepOTeHHBIE PEAKITHH 1

61 Karanmuzatopsl 1 kataan3: TOMO- U T€TePOreHHBIH MEXaHU3MBbI 1

62 Pemenue 3a/1a4 o TeMe KHHETHKA XUMUYSCKUX PEAKITUi 1

63 Pemenwne 3anay mo 3akoHam TepMoAMHAMUKH PelieHne 3a1a4 mo TeMe KHHeTHKa 1
XUMHYECKUX PEAKIUN

64 CKopocTh XMMHUYECKOH peakiin, €€ 3aBUCUMOCTh OT Pa3IMuHbIX ¢akTopoB. Karammus 1
Y KaTaJIn3aTophI

65 ITpakTryeckas pabora Ne4: Biusinue akTopoB Ha CKOPOCTh XUMHUUECKOM peakluu 1

66 OO6patuMble 1 HeOOpaTUMBbIE peaKlMU. XUMHUYECKOE PABHOBECHE 1

67 Pemenne 3amad mo XUMHYECKON KMHETHKE 1

68 DnexTponuTuyeckas auccormanys. CHUIbHbIE U c1a0dble d1eKTponuThl. CTeTeHb 1
JIFCCOTIHAITIHT

69 HNonnoe npoussenenue Bobl. Cpefa BOJHBIX pacTBOPOB. BomopoaHblil moka3aTelnb 1
(pH) pacTBOpa

70 I'unponus coneit. Peakiuu, mporekaroiiye B pacTBOPax AJIEKTPOIUTOB 1




71 OKHCINTENbHO-BOCCTAHOBUTEIbHBIC PeakIui. BakHel e OKucaInuTenu u 1
BOCCTAHOBUTEIIN
72 Metoa 37eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) OanaHca 1
73 DNIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB 1
74 [TpakTrueckas pabota No5: cBOHCTBa paCTBOPOB JIEKTPOJIMTOB 1
75 Pemenue 3a1a4 pa3anyHbIX TUIIOB 1
76 [TpakTrueckas pabota Ne6 : peariuu HOHHOTO OOMeHa 1
77 Pemenue 3amay pa3aMvHBIX THIIOB 1
78 CucremaTtu3zanus 1 00001IeHre 3HaHUH 110 TeMe " XHUMHUYecKue peakuuu" 1
79 KontposbHas padota nmo teme "XuMUYECKHUE peakiuu' 1
80 Hewmeraisl. [lonoxeHnne HeMeTauIoB B IEPUOAUIECKON CUCTEME, CTPOCHHUE UX 1
aTOMOB
81 Hewmeraibl — npocThie BenecTBa. XMMHYECKHE CBOMCTBA HEMETAJIIIOB 1
82 AJoTponus HeMeTauioB (Ha mpuMepe KUCiIopoa, cepsl, hocdopa u yraeposa) 1
83 Bogopona: nonyuenue, pusndeckue u xummuueckue cBoiicta. ['uapuabl 1
84 Bonopoansie coelMHEHN HEMETAIIIIOB 1
85 ["anmorensl: HaXOXKIEHHUE B MIPUPOJE, CIOCOOBI OTYUYCHHUS, PUINUECKUE U 1
XMMHYECKHE CBOMCTBA
86 I"anorenoBo0poabl. BaskHel1e KUCIOpoAcoepKallie COSTMHEHHS TaJIOTeHOB 1
87 JlabopaTopHbIe ¥ MPOMBIIIIEHHBIE CIIOCOOBI MOTy4YeHHUs TaioreHoB. [IpuMenenmne 1
TaJIOTeHOB M UX COCTMHEHHIA
88 braroponnasie ra3el. O0mas xapakTepucTHKa 1
89 OnemenTs! IV rpynmnsl 1
90 Xanpkorensl. O0IIas XapaKTePUCTHKA XaJTbKOT€HOB HA OCHOBAHHUH UX TOJOKECHHS B 1
IIEPUOTUYECKON CHCTEME
91 Kucnopoa: nabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI OTYYEHUs, PU3UUECKUE U 1
xuMHu4deckue cBoiictBa. O30H. [IpuMeHeHne Kucaopoia U 030Ha
92 OKcubl ¥ TEPOKCHUIBI 1
93 Pemrenue 3a1a4 pa3InIHBIX THIIOB 1
94 Cepa: HaxXOXKJIEHUE B MPUPOJIE, CIIOCOOBI MOMyUeHUsI, GU3NIECKUE U XUMUIECKHE 1
CBOMCTBA
95 CepoBo1opo1, cyIb(huabI 1
96 Kucnopoaconepsxamue coeuaeHus cepbl. OCOOEHHOCTH CBOMCTB CEpHON KUCIOTHI 1




97 Oco0EHHOCTH CBOWCTB KOHIICHTPHUPOBAHHON CEPHOU KUCIOTHI 1
98 [Tpaktuueckas pabora No7: CoeMHEHUS CEPhI 1
99 OneMeHTHl VA Tpynimsl 1
100 A3BOT: HaX0X/IEHUE B MIPUPOJIE, CLIOCOOBI MOTYUCHHUs, PU3NUECKUE U XUMUIECKHE 1
CBOMCTBA. AMMMAK, HUTPHJIbI
101 Coenunenus a3ota. AMMHAK U €ro COJIU 1
102 Kucnoponconepxkanue coenuaenns a3ota. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI 1
103 Oco0Ople CBOMCTBAa KOHIICHTPUPOBAHHOMN a30THOM KUCIIOTHI 1
104 [TpumeHeHne a30Ta M €ro COeAMHEHUI. A30THBIE yIOOpeHuUs 1
105 ®dochop: HaxXOXKIEHHE B IPUPOJE, CIOCOOBI OTyYeHUS, PU3NUECKIE U XUMHUECKHE 1
coricTBa. Pochuasl u hochun
106 Oxcunsl hocdopa, pochopconepxamue kucaotbl. Comu GochOpHON KUCTOTHI 1
107 ITpakTudeckas pabora Ne8: cBoiicTBa coenuHeHuH a3ora u dpocdopa 1
108 ITpumenenue docdopa u ero coenunenuit. ochopHelie ynodbpeHus 1
109 VYrinepoa: HaxoXKJIeHUE B PUPOJE, aJUIOTPOIHbIE MoaubUKauy; Gpusndeckue u 1
XUMHYCCKHUE CBOMCTBA, MPHUMCHECHHE
110 Oxcup yrnepona(ll), okcun yrnepona(lV), yronbpHast Kuciora u e€ coiu 1
111 Pemrenne 3a1a4 pa3nuyHbIX THIIOB 1
112 KpemHuuii: HaxoxaeHue B pupo/ie, CocoObl MOMydeHUs, GPU3NIECKUe U 1
XMMHYECKHE CBOMCTBA
113 Oxcun kpemuus(1V), kpeMHUEBast KMCI0Ta, CUIMKATHI 1
114 [IpumeneHne kpeMHus U ero coeuHeHni. CTEKII0, €ro NoJay4YeHne, BUIbl CTEKIIa 1
115 Pemrenue 3a1ay pa3nuyHbIX TUIIOB 1
116 Cucremarusanus 1 000011IeHrEe 3HaHui 1o TeMme "Hemeraminr" 1
117 KonTponbnas pabora no teme "Hemeramisr" 1
118 AHanu3 pe3yabTaToB KOHTPOJBHON PabOThl, KOPPEKIIHs OLTHOOK 1
119 [Tosoxxenne MeTayioB B [lepruoindeckoil cHCTEME XUMUIECKUX JIEMEHTORB. 1
Oco0eHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0UYE€K aTOMOB METAJIJIOB
120 O6mue ¢pusznyeckue cBoiicTBa MetaioB. [IpumeHeHe MeTalIOB B OBITY U TEXHUKE 1
121 BoccranoBuTtenbHbIE CBOMCTBA METANIOB — IPOCTHIX BEIIECTB 1
122 Mertamisl. BzanMogeicTBie METAJLIOB CO CIOKHBIMU BEIIECTBAMHU 1
123 OKCcHIBI ¥ THIPOKCUIBI METAJIIOB 1
124 Cnnasel MetajuioB. Koppo3ust MetanioB 1




125 OO6mme crmocoOb! MOTYYEHUS METAJIIOB 1
126 Penrenue 3a1a4 pa3InyHbIX THIIOB 1
127 DNEeKTPOXUMHUYECKUH Pl HANPsDKeHU MeTauioB. O01ue crioco0bl MoIyYeHus 1
METaJIOB
128 DJIEKTPOJIM3 PACIUIABOB M BOJIHBIX PACTBOPOB JICKTPOIUTOB 1
129 O6mas xapakrepucTtrka MetauioB |A-rpymmer [leproandeckoit cuctemMbl 1
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonydyenue, Gpu3nyecKkue 1 XuMHIECKHe
CBOWCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTMHEHUIN
130 O6mas xapakrepuctuka metamioB ||A-rpynmnsl [lepuoanueckoil cucteMsl 1
XUMHUYECKUX JIEMEHTOB. Maruuii U KaJblUii: MoJy4yeHue, Gu3ndeckue u
XMMHUYECKHE CBOICTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U UX COETMHEHUN
131 JKécTtrocTh BOJBI M CIOCOOBI €€ yCTpaHEHHS 1
132 ANIOMHMHUN: TOydeHue, (GU3n4ecKre 1 XUMHUIECKHE CBOMCTBA, IPUMEHEHNE 1
133 AMdoTepHbIe CBOMCTBA OKCHA M THIPOKCHUIA ATFOMUHUS, THIPOKCOKOMILIICKCHI 1
QUTIOMUHWS, UX IIPUMCHEHHE
134 Pemenue 3amay pa3aMvHbBIX THIIOB 1
135 Pu3nyecKue ¥ XMMHUYECKHE CBOMCTBA XpPOMA U €r0 COCTMHEHUH, NX IPUMEHEHUE 1
136 Baxueiimume coenuuenust maprasia. [lepmanranaT Kanusi, €ro OKUCIUTEIbHbIE 1
CBOMCTBA
137 dusnueckue U XMMUYECKHEe CBOMCTBA Kelle3a U ero coeuHenuil. [lonyyenue u 1
IPUMEHEHHE CIIABOB JKelle3a
138 Pu3nyecKue U XUMHUYECKHE CBOMCTBA MEAU U €€ COCJUHEHNN, X IPUMEHEHHE 1
139 du3nyeckue U XMMUYECKHE CBOMCTBA IIMHKA U €70 COCTUHEHUH, UX TIPUMEHEHHE. 1
"M IpOKCOKOMIUIEKCHI ITIMHKA
140 Pemrenue 3a1ay pa3nuyHbIX TUIIOB 1
141 [IpakTuueckas paboraNe9 B3anmozeiicTBre IMHKA WIN alFOMUHUS C pacTBOpaM 1
KHUCJIOT M HIeJI0Yel
142 Pemenne 3ama4 no treme 6: MeTasibl 1
143 Pemenue 3a1a4 u ynpaxseHui no teme: MeTtauisl 1
144 O600611eHre U crucTeMaTU3allvs U3YYeHHOT0 MaTepuaina mo reMe "Mertasuibr” 1
145 Kontponbnas pabora mo teme "Mertaibr" 1
146 AHanu3 pe3yabTaToB KOHTPOJIBHOU PabOThl, KOPPEKIIHs OLTHOOK 1
147 Ponb xumun B obecrieueHuN yCTOWYMBOTO pa3BUTHA yesoBedecTBa. [lonsrue o 1

HAaYYHBIX MCTOAAX UCCIICAOBAHNW BCIICCTB




148 HayuHnble npuHIUIBI OpraHu3ali XMMHYECKOro Ipou3BoacTBa. [IpoMbliieHHbIE 1
CIOCOOBI OJTYYEHHUs] BXKHEHIIINX BEIIECTB
149 XHUMHYECKOE 3arps3HEHUE OKPYKAIOMICH CPEIbl U €T0 MOCIICICTBHS 1
150 Xumus ¥ 310pOBbE yesoBeka. JIekapcTBEHHbIE CPEJICTBA 1
151 Xumus muiny. Pons xumuu B o0ecrieueHny NUIeBOi 0€30I1aCHOCTH 1
152 Kocmernueckue u napdromepHsie cpectBa. beiToBas xumus 1
153 XUMHS B CTPOUTEILCTBE. BaykHelIIIe CTpOUTEIbHBIE M KOHCTPYKIIMOHHBIE 1
MaTepuabl
154 XUMHUs B CEJIbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YI00pEeHUs 1
155 Cucremarusanus 1 0000II€eHHE 3HAHUH 10 TEME 1
156 VcTounnkn XuMu4deckoi nHpopMaim 1
157 O6o6maromnee mopropenue 3a kype 11 kmacca 1
158 BrinosiHeHune 3a1a4 ¥ ynpaxHeHUi 1
159 KonTponbnas pabora Ne 4 «ToroBast KOHTpoJibHAs paboTa» 1
160 AHanu3 pabot 1
161 BelnonHenue 3a1a4 1 ynpaxHEHUI 1
162 PesepBHbIil ypok 1
163 Peseps 1
164 Peseps 1
165 Peseps 1
166 Peseps 1
167 Peseps 1
168 Peseps 1
169 Peseps 1
170 Peseps 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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