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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepabHON 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POI1
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPaAaMMBbI, 1 OCHOBHBIX TOJIOKEHHIM
«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,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
ajanTalyuyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM U3HU B COLIUYME, a TaKkKe NS
MPOJIOJDKEHUS O0Oy4YeHHUs] B OpraHu3alusix npodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XUMHM Ha3HAaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
NoApOOHYI0  WHTEpPIpETallMil0 B COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHS 00YJArONTUXCS CPEICTBAMH IIPEIMETA,
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 (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI M OLIEHKH O0pa30BaTENIbHBIX JOCTHIXKEHUM OOyYaroluxcs B
paMKax HTOrOoBOM arrectaliud B (OpME €IAMHOrO0 TOCYJIapCTBEHHOI'O
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:

e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJAEpKAHUE, 0053aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuieid, mnpeaycMaTpuBaeT



pacnpesneneHue W CTPYKTYPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

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

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LETIEH U 3a/1a4 U3YUYEHHUs MpeIMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPXKATEIBHOW XapaKTepUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a rpejesiaMi YCTaHOBICHHOM MPOrpaMMOi 110 XUMUU 00513aTeIbHOM
(MHBapHAHTHOW) COCTaBISIONICH coAepkaHUsl Y4eOHOro mpeamera «XUMUsH
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 paMKax H3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B a1011 cBsI3UM n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
pacuiMpeHre | YriyOJeHHe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronmxcs, BbIOPABIINX ONPEAEAEHHBI MPOoPUIb 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
o0pa3oBaTeIbHOI MPOTrpaMMBbI CPETHET0 O0LIEro 00pa3oBaHus U3YUEHUE 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
NEATEIIbHOCTH, UMEIOLINX MEKIUCUUILUIMHAPHBINA, HAIIPEAMETHBINA XapaKTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
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 HM3ydeHHs IpeameTra oOecreyeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKONM CBS3M W 3aKOHOMEPHOCTSX THPOTEKAHMS PEAKIUH,
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 opraHnyeckoi 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-(PU3nYecKoro npoduiisa 60sb110€ 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 TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozexysipHast TeOpUst B PU3UKE), 3aKOHBI COXPAHEHMSI MACChI M SHEPTUH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIEHUS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJACCOB XUMHUKO-
ouonoruueckoro npoduiast OONbIINI yAENbHBIM Bec OyneT MMETh OpraHuveckas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUABL, 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 MPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactel «EcTecTBeHHO-Hay4yHbIE NpeaMeTh», «MartemaTuka 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 TPEACTABICHUN: O MaTepUaJbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PYHEPTreTUYECKON U MHIIEBOM 0E30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YE€NOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOHOM Cpene;

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

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



MIPOTHO3WPOBAHUS SIBICHUH, UMEIONINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO peIIeHus MPo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C TTO3HIINKA SKOJOTHUECKONU 0€30MaCHOCTH TTOCIICCTBUN
OBITOBOM M MPOU3BOJACTBEHHON JIESATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOIaX MO3HAHUS, HEOOXOIMMBIX
JUIST TIPUOOpETEHUS YMEHWUW OPHEHTHPOBATHCS 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 oO0Iero 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
MPUKJIATHBIX HCCIICIOBAHUNA 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 MO3HABATEIHHBIX MHTEPECOB, MHTSIUIEKTYAIbHBIX U TBOPUYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M TOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opmMupoBaHue yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01Iee 9ucIo 9acoB, MPEAYCMOTPEHHBIX JIJI U3YYCHUS XUMHH Ha yTiyOJEHHOM
YpOBHE CpeaHero obiero oopazoBaHus, coctapisiet 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 gaca (3 yaca B HeZlelo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMHUH.

[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
OpPraHUYECKUX COSAMHEHUSX. TUIBI THOPUIU3AIIMKI AaTOMHBIX OpOUTANIeH yriaepoa.
MexaHnu3Mbl  00pa3oBaHHS 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
OpraHUYeCKUuX COeAMHEHUU. MOoJeKyasipHble U  CTPYKTypHbIE  (HOPMYIIBL.
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 kiaccupukanuu opraHudeckux BemecTB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYeCKuX 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
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3AIHS
aTOMHBIX OopOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuuyu MPUCOCOUHEHHUS, 3aMEIICHUS B O-TIOJOKEHUE NpPH JIBOWHOW CBS3M,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoObl MOTy4YeHUs U TPUMEHEHUE aJTKaIueHOB.

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 MPUCOECTUHEHUS, NTUMEPU3ALINU 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,
oOmrast hopMyiia, HOMEHKIATypa 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 NPUCOCAUHEHUS, OKUCICHHE T'OMOJIOTOB
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. CrocoObl NOJIy4YeHHS U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

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



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKH), PUDOPMHUHT, TUPOIIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIILy, HUTPOrpynmy, LIHAHOTPYMIY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHHUKE M TPU CHUHTE3E
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 KaJids, B3aUMOJICMCTBUE AallETWIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmyIeHHE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ obpasinamu
MJJACTMACC, KaydyKOB WM PE3UHBI, MOJIECJIMPOBAHHE MOJIEKYJ YIJIE€BOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormueckui psna, oOmas dopmysna, H30Mepus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU U  HEOPraHUYEeCKUMHU  KHUCJIOTaAMH.
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 riaulepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBienre 0 MEXaHU3ME peakiuii HyKJIeo(puILHOTO 3aMelieHus. JleiicTBre 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. KauecTBeHHble peakuumu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. DuU3NUEeCKUE CBOWMCTBA allbJIETUAOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPENIETbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKALNKA, PEAKIMU C YYaCTHEM YIJIEBOJOPOJHOIO paJlhKaIa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenn BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upbl. I'oMonoruueckuit psna, oOmas Gopmyna, HU30Mepus U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeeIbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mmas xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yriaeBogaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupr0o3a. OuU3NUecKue CBOMCTBA W HaxoxkieHUE B mnpupojae. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaIME U HEBOCCTAaHABIMBAIOIIKUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMalla M LEJUTIOJNO03bl. XHUMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi Peakiusi ¢ MOJAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEaKIMH Ha aJlbJACTHAbl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIEPUMEHTAIbHBIX 33ad 1Mo TemMaM «CoupTel U (PeHOJIBIY,
«Kap6oHoBbIe KUCITOTHI. C10KHBIC YPUPHD».

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢Gopmysa, U30MEpHsi, HOMEGHKJIATypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHWIYH — IPeJICTaBUTENIb aMUHOB apoMaTHueckoro psja. CTpoeHue aHWJIMHA.
B3aumHoe BimsHHE Tpynm aToMOB B MoOJIeKyse aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [loydeHue aHWIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

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

OKCIEpUMEHTAIbHbIE METOJIbl M3Yy4YEeHHUsS BEIIECTB U WX IMPEBpaICHUI:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COEIMHEHUI.

BbicokoMoJIeKyJISIpHbIE COeTUHEHMUSI.

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



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCCOBBIM JOJISIM DJIEMEHTOB, BXOJSIINX B €T0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMHU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYJIbl OPraHMYECKOrO BeEIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKUE BEIMYUHBI, €IMHULIBI WU3MEPEHHUS, CKOPOCTb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBI TUN MHUTAaHUA, OpOKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJKW, YIJIEBOABI, JKUPBI, HYKJICUHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpadmusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAaNMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW snemMeHT. 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 — OpPOMTAISIM.
DNEeKTpOHHbIE KOHPUTYPALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil cuCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOINIECKOTO
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
HACBIIIaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbelie cBs3u. BonoponHas 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 cOeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIMA PacTBOPOB:
MaccoBas J0JIs1 BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HaceleHnnsie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukainus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATIbHBIC
HAa3BaHMS OTJEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKUX peakiuii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BELIECTB; 3aKOH COXPAHEHUS U MPEBpalICHUS
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 peaKIi. XuMU4Ieckoe paBHoBecre. KoHcTranTa
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

Onektponutuyueckas aucconuanusa. CuiabHblE W CJA0bIE  3JIEKTPOIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Iponecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEHUE TEPOKCHAA BOJAOPOJAa B TMPUCYTCTBUU KaTalIU3aTopa, MOJAEIU
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.

Heoprannyeckasi xummusi.

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

Bonopon. Ilonydyenue, ¢gusndeckue M XMMHYECKHUE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHUYECKUE CBOMCTBA. [ 'alloreHoBOAOPpOIbl. BaxkHeume KuciaopoIcoiepKamnme
CO€JIMHEHHUs ranoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI MOJYyUYEeHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.

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



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [[puMenenune cepol U €€ COCTUHEHUN.

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.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE 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 MPOCTHIX BELIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIIEPOJIOM, U €ro
COCIMHEHUM.

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

[Tonoxenne MetaiioB B Ilepruoandeckoi cucTeMe XMMUUYECKUX 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
NOJIY4ECHUS METAJIJIOB: TUAPOMETAILTYpPIUs, MUPOMETAITYPrus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

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

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
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 BEIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOIICTBa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucThka MeTawioB moOouHbiX mnoarpymnn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl 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,
ruapokcuisl U conu xene3a(ll) u sxeneza(lll). [lonmydyenne u mpumeHeHue xenesa u
€ro CILIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

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

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YeHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX METAJIOB C BOJIOM (BO3MOKHO HCIOJIH30BAaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE 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 KHCIIOT U HIEJOYEH, PEIIEHUE YKCIEPUMEHTANbHBIX 3aJa4 M0 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 METOJIaX MO3HaHUS U METOJI0JIOTUU HAYyYHOTO ucciaeaoBanus. Hayunbie
MPUHIUIBI OPTaHU3aUH XUMHUECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYeHUs] BKHEUIIMX BEIIECTB (HAa MpUMEpe MPOU3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoa). [I[poMBIIITIEHHBIE CTIOCOOBI MTOTYYEHUSI METAJIJIOB U CIIJIABOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

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

XWMHS UM OCHOBHBIC KOMITOHEHTHI, TTUIIEBbIE J00aBKU. Poib Xumun B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€301acCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusi B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTEIbHBIE MaTepUaibl (LIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

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

Pacuérurle 3amaun.

Pacuétpl: Maccel BemiecTBa WM 00bEMa ra3oB MO 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) MPOIYKTA PEAKIIUU, €CIIU OJHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOJYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€W TMpU  U3YyYCHUM OOIed u
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK M MOHATHH, PUHATHIX B OTICIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHS: SBJICHUE, HAYYHBbIN (aKT, TUTIOTE3a,
TeOopHusl, 3aKOH, aHAJIN3, CUHTE3, KiIaccu(uKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPTE€TUUECKUN YPOBEHB, BEILIECTRO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opranusM, 3KocucTema, onocdepa, MeTadboInu3M, MaKpo- U
MHUKPODJIEMEHTBI, OCJIKH, JKUPBI, YTJIEBOJIbl, HYKJIEMHOBBIE KHUCJIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI TPOMBIIIJIEHHOCTb,
dhapmaiieBTHYECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CIEAYIONIME COCTaBIISIONIME: OCO3HAHHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBWJIaMd U HOPMaMu T[IOBEJICHUS;, HaJIW4Yue
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
0Oy4Jaronuxcst B MPOIEcce pean3aiui 00pa3oBaTeIbHOM JeATeIbHOCTH.

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 BOCIIMTAHMS

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 JICSITEIIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YUECOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YU4EOHOU NEATEIHLHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHUSI XHMUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTh PE3YJbTAaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

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



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHWBAaTh CBOE IMOBEJECHHWE M IMOCTYNKH CBOHMX TOBApPUUIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 300pOBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOIMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU EATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPABWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsIX, YIPOXKAIOIINUX 3J0POBbIO U JKU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4e€OHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOILIECTBEHHO TMOJE3HOH, TBOPYECKOW U  JPYrux BHUAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pEUICHUM NPAaKTUYECKUX 3ajad
ColLlMaJbHON HaNpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN M0 XUMUU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3ysibTataM TPyAOBOH IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJIbHOM TpaeKTOpUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU IIEJIeCO00PAa3HOT0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIMSHUS
YKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HaHUS HEOOXOJWMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHH IS
pELIEHNs BOIPOCOB PALIMOHATIBHOTO PUPOIOIOIb30BAHNUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBYA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pElIEHUH MpoOJEM COXpaHEHUS
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBHJIM3ALMH: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3aHUU
HOBOM 0a3pl MaTepHAIbHOW KyJIbTYypbl, B pEUIEHUU TJI00aJbHBIX MPoOIIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LENbIO MOJYUYEHHUs TOCTOBEPHBIX
BBIBO/IOB;

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

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax npodeccruoHaabHOM
NEATEIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI



MeTtanpeameTHbie pe3yabTaThl OCBOSCHHUS MPOrPaMMbl MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PUKY METOAOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHble NeHCTBHs (ITO03HaBaTeJIbHbIE, KOMMYHHUKATUBHBIE,

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

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC YYCOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

1) 6a30BbIe JIOTHYECKHUE 1eHCTBUSA:

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

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

KCIMOJIb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKHU TOHSATUW U YCTAHABIMBATh WX B3aWMOCBS3b,
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 JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKIIFOUCHUS,

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HAK (CUMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— MpU pelIeHUHd Y4eOHbIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3aad, MPUMEHATbH



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh IOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POEIaHHON 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 ¢ ungopmanmeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, 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 HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHboOpMaluel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKne W MaTeMaTHYEeCKHe)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUATIOTa W/UTN
JUCKYCCHH, BBICKA3bIBATh UIeH, (OPMYINPOBATH CBOU MPEIJIOKECHHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKOH pabOThI MO MCCIICOBAHUIO 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 Y4eOHbIE 1eCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHWU Y4YEOHBIX U HCCIEIOBATEIIbCKUX 3ajay, BbIOMpaTh HauboJsee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIN3a MU
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI 110 XMMHUU Ha yTriayOJI&éHHOM
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
MOJlyYEHUIO HOBOTO 3HAaHWS WU TNPUMEHEHHIO 3HAHUW B PaA3JIMYHBIX Y4EOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
pOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
WU3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHS»
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, CO3JJaHUN HOBBIX MAaTEPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIEHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YeJI0BEKa, a TAK)KE IKOJIOTMYeCKd 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIQJICHUE  CUCTEMOMW  XMMHYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHas (TeoMeTpuuecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS 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 MPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBICHUM; MPEICTABICHUS 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);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKa, OOIMX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJA, TEPEepadOTKH HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

WCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;

COCTaBJISAITh YPaBHEHMSI XMMHUYECKUX PEAKIMI M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBIICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUMU: YCTAHABIMBATh MPHHAJIC)KHOCTh M3YUYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTICIBbHBIX
IpeCTaBUTENIe OPraHNYeCKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUICPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, 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
opranuueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 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, IMKIOAIKAHOB, AIKEHOB, ATKaJINCHOB, AIKMHOB,
apOMaTHYECKHUX YTJIEBOAOPOJOB, CIUPTOB, albICTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOSAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT,  O€NTKOB, yIrJeBOJOoB  (MOHO-, JHM- H  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAYy HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CLIOCOOHOCTH OPraHUYEeCKUX COETMHEHUH OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M -CBSI3H ), B3AUMHOTO BIIUSIHHSI aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJIb), CIOCOOBI €r0 EPepadOTKH U IPAKTUIECKOE
pUMEHEHUE TIPOYKTOB MEPEPadOTKH;

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

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPAIlN MBICIIUTEIILHON
NEATeTPHOCTH — aHAIW3 W CHHTE3, CPaBHEHHE, 000OIIEeHWEe, CHCTeMAaTHU3aIHIo,



BBISIBJICHE MPUYMHHO-CIICICTBEHHBIX CBSI3€M — JUISl U3YUYECHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB 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 YMEHUI: IPOBOJIUTH PACUETHI IO XUMUYECKUM (popMyJiaM
U YpaBHCHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYUH
(Macca, 00BEM Ta30B, KOJIMYECTBO BEIECTBA), XapaKTEPHU3YIOIMMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXJICHUI0 XUMHUUYECKON (HOpMYIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOAYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

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

c(hOpMHUPOBAHHOCTh YMEHHUH: CAaMOCTOSITEIBHO IUIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
33/1ad 10 PACMO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM ITPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHIA:

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

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JACHCTBHS HA YKUBBIC OPTraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

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

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMAIIHIO, TlepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1aueil.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YeJIOBEKa, a TaKxKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U IPUPOJIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30YXKJEHHOE COCTOSIHHMSI aToMa, TUOpUAN3alus aTOMHBIX OpOWTayieil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMAIUS, CTENEeHb JAUCCOIMAIIUU,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUSA, JIEKAIINE B OCHOBE TOHUMAHUS IPUUYUHHOCTH
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 MPOTEKaHMS, O XMMHUYECKOM 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
MPUHLHIAX XUMAYECKOTO MMPOU3BO/ICTBA;

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



c(OPMUPOBAHHOCTh YMEHHs HCIIOJIB30BATh XMUMHUECKYI0 CHUMBOJIMKY MJIs
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHMSIX, BUJI XUMUYECKON 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 MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUYECKUE BEIIECTBA
10 UX COCTaBy, XMMUYECKUE PEAKIIMH 10 Pa3IMYHbIM IIPU3HAKaM (UHCITy U COCTaBY
pearupyomux BeIIeCTB, TEIJIOBOMY 3(PQPEKTy peakiuH, U3MEHEHHUIO CTEIeHEH
OKHUCJIEHHSI 3JIEMEHTOB, OOpAaTHMMOCTH, YYaCTHIO Karaju3aTopa 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 AEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO MNEPHUOIOB
ITepuomnueckonn  cucrembl .M.  MengeneeBa,  UCHONB3YS  TMOHATHUA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coeqMHeHUM mno mnepuojgaMm u rpynmnam Ilepumoamueckont cucremsr [, .
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXKIY HEOPTraHWYECKHMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
THX pEeaKUuid; peakuuid MOHHOr0 oOMeHa MyTEM COCTaBICHHUS WX TOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKklui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIMUA C Yy4€TOM HX HHEPreTHUYECKUX XAPAKTEPUCTHUK, 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 XHWMHUYECKHE PEAKIUH,
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 COOTHOILIEHUS PUCK-TIONb3A;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM HCCIIEI0BAHUN BEILIECTB
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 TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs,;
Macchl BeIIeCTBa WM 00BbEMA Tra3a Mo M3BECTHOMY 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 PEAKIMU, €CIU OJHO W3 MCXOAHBIX BEIIECTB JAHO B BHUJE PACTBOpPA 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  (NpOBEACHHE  peakuuid  HOHHOrOo  OOMEHa,
MOJTBEPKICHNE KAUYECTBEHHOTO COCTABa HEOPTaHMYECKUX BEILIECTB, ONPEACIICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOINBI) HWHIWKATOPOB, H3YyUYCHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertawey u  «Hemeramis»y) ¢
COOJII0JIEHMEM TpaBUiI 0€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, GOpMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopMe  pe3ynbTaThl  JKCIEPUMEHTa, AaHAJIM3UpPOBaTh W  OIECHHWBATh WX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOJIIOIaTh MPABUJIA TIOJIH30BAHUS XUMUYECKOM
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 LIEJIAX COXPAHEHUSI CBOETrO 3J0POBbS, OKPYKAIOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYHIECTBIISITh I1EJICHANPABICHHBIA TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOMU 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
Pa3znea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM
[Ipenmet oprannueckoit xumuu. Teopus Buommoteka ]_[OK
11 CTPOCHHUS OPTAaHMYCCKHX COeTMHEHUN A. M. 8 0 0
bytneposa
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenenbHbIE YriIeBOAOPOIABI — AJTKAHBI, 5 0 0 BuommoTeka ]_[OK
' LUKJIOAJTKAHbBI
99 HermpenenbHbIe yrieBOIOPO/IbL: ATKEHBI, 14 0 1 bu6mmoreka [JOK
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTudecKue yriieBo0POIbI (apeHBI) 8 0 0 bubmmorexa [IOK
24 [IpupoiHbIe HCTOYHUKH YTIICBOJOPOJIOB U HX 4 0 0 bu6morexka IJOK
' nepepaboTKa
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 0 bubnuorexa [IOK
Hroro no paszneny 35
Paznen 3. Kuciopoacoaep:kaunue oprannieckie coeJuHeHUst
3.1 Crnuptsl. Genon 11 0 1 bu6moreka IIOK




KapOoHWIbHBIC COCAMHEHHUS: alTbACTUIBI U bu6mmoreka [JOK
3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21
a¢upsl. XKupbl
33 VIeBoms! 9 bubmmoreka [{OK
Uroro no pasneny 41
Pasznen 4. A3oTconepxkaiye opraHudecKkue coeIuHeHus
4.1 AMUHBI. AMUHOKUCTIOTHL. benku 12 bubmorexa LIOK
Utoro no pazneny 12
Pa3)1e.11‘ 5. BeICOKOMOJIEKY /ISIPHbIE COCAUHEHUS
51 BricokoMonekynsipHble COSIMHEHUS 6 bubmiorexa LIOK
‘ HroroBas KOHTpOJIbHAS paboTa 3a KypC 1
Uroro no pazneny 7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 103




11 KJIACC

KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabubie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsbI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuii 3aKoH
11 u [leproanueckasi cucTeMa XUMUYECKUX 9 0 0
sneMenToB [. 1. MenneneeBa
Crtpoenue BemiecTBa. MHOrooOpasue
1.2 P H P 11 1 0
BCIIICCTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Wroro mo pazneny 39
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Hemeranisl 31 1 3 Bubmmoreka IOK
2.2 Merannsl 23 1 2 Bubmmoreka IOK
Hroro no paszneny 54
Paznen 3. Xumus v :Ku3Hb
Mertobl TO3HaHUSA B XUMUU. XUMUS U
31 i 9 0 0 bu6amoreka I{OK
KU3Hb
Hrorosas kKoHTpoJIbHAs paboTa 3a Kypc 1 1 0 bu6miorexa [OK
Hroro o pazneny 10




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME



HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bceero u3yyeHusi oOpas3oBaTejibHbIE
padoTshI padoThI
pecypchl
[IpenMer 1 3HaYE€HHE OPraHUYECKOMN BbuommoTekxa
1 XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu 1 0 0 ITOK
OPraHUYECKUX COCTUHEHUIN
DNEKTPOHHOE CTPOCHUE aToMa yriiepoa Bubmuoreka
OCHOBHO€ U BO30Y>KIEHHOE COCTOSIHHS).
2 ( Y ) 1 0 0 LIOK
BanentHble BO3MOXKHOCTH aTomMa
yriaepoaa
XuMHYecKas CBSI3b B OpraHUYECKHX Bubmuoreka
coeuHEeHUsIX. MexXaHu3Mbl 00pa30BaHUS
3 ’ P 1 0 0 LIOK
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eM
T bubmmoreka
€0pHUs CTPOCHUST OPTaHUYECKUX
4 N 1 0 0 1IOK
coenuHenuii A. M. Bytieposa
Buzael nzomepun: CTpykTypHas, BuommoTeka
MIPOCTPAHCTBEHHAS. DIEKTPOHHbIE
5 pocCTp p 1 0 0 I[HOK
3 PeKTH B MOJIEKYJIaX OPTaHUIECKUX
COEeTMHEHNN
[IpencraBnenue o KnaccuPUKAIIN U bubmmoreka
6 CHUCTEMATHUYECKasi HOMEHKIJIATypa 1 0 0 [{OK
(IUPAC) opraHn4eckux BEIICCTB




Knaccudukanus peakuuii B

bubnuoreka

7 b
OpPTaHUYECKON XUMUU LIOK
8 Cucremarusanus 1 0000IeHNE 3HAHUI bubmiorexa
1o TeMe LIOK
AJIKaHbI: TOMOJIOTHUECKUI pAan, oOrmras BuommoTeka
9 dbopMyIa, HOMEHKIIATypa H H30MEepHs, 1HOK
AJIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYTT
10 Ou3nyecKkue 1 XUMUIECKHE CBONCTBA bubnmoreka
ATKAHOB HOK
Haxoxaenne ajkaHoB B Ipupoie. Bbuomauoreka
11 CriocoObl nostyyeHus 1 IpUMEHEHNE 1{OK
AIKaHOB
[uxnoankansl: obmas Gopmyna, buomuoreka
12 HOMEHKJIATypa U H30MEpHs, CiCO6€HHOCTI/I LHOK
CTPOCHUS 1 XUMUIECKHIX CBOICTB,
CIOCOOBI TOTyYEHUS ¥ IPUMEHEHHE
Pemenue pacu€THbix 3a/1a4 Ha Bbuomauorekxa
OTIpeIeTICHUE MOJICKYJISIPHOM (hOPMYITBI 1TOK
13 OpPTaHUYECKOTO BEIIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB JIEMEHTOB, BXOJISAIIUX B
ero cocraB. CucremaTu3anus u
0000111eHIE 3HAHMI 110 TeMe
AJIKEeHBI: TOMOJOTHYECKIHN pAan, obmas BI/I6 JINOTEKAa
14 dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1 1{OK

MMPOCTPAHCTBEHHOC CTPOCHUEC MOJICKYII.




CtpyKTypHas ¥ LIUC-TPaHC-U30MEPHUS

AJIKEHOB
15 Du3nyecKne 1 XMMUYECKUE CBOMCTBA brbsmorexa
ankenos. IIpaBuiio MapkoBHUKOBa LHOK
bubanoreka
16 CriocoObI mostyueHus 1 IPUMEHEHNE
AJIKEHOB LHOK
[TpakTuueckas padora Ne 1 mo teme BuommoTeka
17 "TTomydeHue 3TUNICHA U U3YYEHUE €T 1{OK
CBOMCTB"
Pemenune pacu€tHbIX 3a1a4 Ha Buoamnoreka
18 orpezesieHue MOJIEKYIIpHON (HOpMyIIbI 1{OK
OpPraHWYECKOT0 BEIeCTBa
AJKaIueHBI: CONPSIKEHHBIEL, buonmuoreka
19 W30JIMPOBAHHbBIE, KyMYJIUPOBAHHBIE. HOK
Oco0eHHOCTH ANEKTPOHHOTO CTPOESHUS
X y " bubmmoreka
UMUYECKHE CBOWCTBA COMPSKEHHBIX
20 LHOK
JINECHOB
21 CrniocoOblI 1osy4eHus U NpUMeHEeHue bubmorexa
aJIKaJIueHOB HOK
AJKUHBI: TOMOJIOTHYECKHH Psifl, 001as bubnuoreka
OpMyJia, HOMEHKJIATypa, dJEKTPOHHOE U
29 hopmyua, ypa, p IIOK

IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY!I,
¢buznyeckue cBoiicTBa




bubnuoreka

23 XUMHYECKUE CBOMCTBA AJIKMHOB [IOK
K . bubmmoTteka
24 a4eCTBEHHBIC PEaKIIMU Ha TPOHHYIO
CBSI3b LHOK
o5 CnocoObI MoTy4YeHus: U IPUMEHEHNE bubnmoreka
AJIKMHOB LHOK
26 Pemenue 3agau: pacuy€Thl M0 ypaBHEHUIO brbmorexa
XAMHYECKON peaKkuu HOK
. bubmmoreka
97 CucreMmaru3anus 1 0000IIeHNe 3HAHUIT
10 TeMeE LHOK
ApeHBbI: TOMOJIOTHYECKUHN Psifl, 001Ias BuommoTeka
dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U [TOK
28 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OeH30I1a U TONIyoua, UX (PU3NYEecKue
CBOMCTBA
X i : bubmmoTeka
29 MMUYECKHE CBOMCTBA ApEHOB: PEAKIINHI
3aMeIIeHHS LHOK
XUMHUYECKUE CBOWCTBA APEHOB: PEAKLIUU Buommoreka
30 MPUCOEIUHEHHUS], OKHCIIEHUE TOMOJIOTOB [TOK
OcH3071a
31 OCo0EHHOCTH XUMHUYECKUX CBONCTB brbmmorexa
CTUpOJIa ITOK




Pemenne pacy€THbIX 3a1a4 HA

bubnuoreka

32 OTpeIeTICHUE MOJICKYJIIPHOI (hOPMYITBI LIOK

OpPraHUYeCKOTO BEIECTBA

bubmmoreka

33 CriocoObI mosTyueHus 1 IPUMEHEHNE

apeHOB LHOK
34 I'eneTnueckas CBA3b MEKIY PA3TMIHBIMH bubnmorexa

KJIacCaMH YTJICBOJIOPOIOB LHOK

Pacu€rel o ypaBHEHUSAM XUMHUYECKUX Buoamnoreka
35 peakuuii. Cuctemaru3arus u 00001IeHne 1HOK

3HaHUM 10 TEME

I y bubnuoreka
36 pupoHbIi Ta3. [lomyTHbie HEPTSIHBIC

rassl LHOK
37 KaMeHHBI# yroib 1 MpOIyKTHI €ro brbmmotexa

nepepadoTKu HOK

Hed1p 1 ciocoOn1 €€ mepepadoTKu. Bbuomauoreka
38 [TpuMeHeHHEe TPOTYKTOB epepadoTKU [{OK

HeTH

I bubnuorteka
39 E€HETHYECKAasl CBSI3b MEX]Ty Pa3TUNIHBIMHU

KJIAaCCaMH YTJIEBOIOPOIOB LIOK

lamoreHonpon3BOAHbBIE YTIIEBOAOPOIOB: Bubnuoreka
40 AIIEKTPOHHOE CTPOCHHE; PEaKIIUU 1{OK

3aMCIICHUS raJlIor¢Ha




JlelicTBHE MmIenoueii Ha bubmmoreka
41 raJoreHnpou3BoHbIe. B3anmoneiictaue HOK
JIUTAJIOTCHAIIKAHOB C MAaTHUEM U IMHKOM
y bubnuoteka
42 Cucremaru3zanus 1 000011IeHEe 3HAHUN
no pazzaeiny "YrieBoaoposr" LHOK
43 KonTponpHas pabora mo Teme bubnmorexa
"YraeBogopobr" HOK
[IpenenbHbIe OTHOATOMHBIE CITUPTHI: Buommorteka
TOMOJIOTHYECKHUH psif, o0mmias popmyna, HOK
44 CTPOEHHE MOJIEKYJI, NU30MEPH,
HOMEHKJIaTypa, Kiaccuduxanms,
¢du3nveckre CBOUCTBA
y bubnuoreka
XUMHUYECKHE CBOWCTBA MPEACTBbHBIX
45 LHOK
OJTHOATOMHBIX CIIHPTOB
46 CrniocoOblI 1osty4eHus U NpUMeHEeHue bubmorexa
OJTHOATOMHBIX CITUPTOB HOK
[TpocTtbie 3¢upbl: HOMEHKIATYpa U bubanoTreka
47 U30MepHsi, 0COOEHHOCTH (PU3UYECKUX U 1{OK
XUMHUYECKHX CBOUCTB
MHOroaToMHbI€ CIUPTHI: STHJICHTIIUKOJIb BuomuoTeka
48 U TJIMLEPUH, UX (PU3HYECKUE U [{OK
XUMHUYECKHE CBOMCTBA
49 CrniocoObl Mosty4eHus U IpuMeHEeHne brbmiorexa
MHOTOAQTOMHBIX CITUPTOB LHOK




@DeHoJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE

bubnuoreka

50 .
cBoiicTBa. TOKCUYIHOCTH eHOIa OK
bubmmoTteka
51 Xumudeckue cBoicTBa (heHoma HOK
bubmmoreka
59 CriocoObl MOJTy4eHHUs U IPUMEHEHUE
denomna LOK
[TpakTuueckas padora Ne 2. Penienue BuommoTeka
53 9KCIIEPUMECHTAJIBHBIX 3a7a4 110 TeME 1HOK
"CrnupTtsl U heHobl"
. bubmmoreka
54 CucreMmaru3zanus 1 0000IeHre 3HAHU I
10 TeME LHOK
ATnbAeTuipl U KeTOHBI: DJIEKTPOHHOE bubanoreka
55 CTpoeHHE KapOOHUILHOU TPYIIIBL; 1HOK
TOMOJIOTHUECKHE Psiibl, 001Ias hopMyna,
U30MepHsI © HOMEHKJIATypa
. bubnmuoreka
56 Anbaeruipl ¥ KeTOHBI: GU3HYECKUE
CBOICTBa; peaKkluu MPUCOETUHEHUS ITOK
bubmmoreka
57 Peakiuu oKHMCIIEHUS U KQUeCTBEHHbBIE
PEaKIu allbJIETH]IOB U KETOHOB [TOK
bubmmoreka
58 CriocoObI TOTyYeHUS aTbACTUIOB U
KETOHOB [HOK




OIHOOCHOBHEIE MPeAeTbHBIC KAPOOHOBBIC BuommoTeka
59 KHCJIOTBI, 0COOCHHOCTH CTPOCHUS UX LIOK
MOJIEKYJT
bubmmoreka
60 N3oMepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHE CBOWMCTBA LHOK
61 XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX Bubmmorexa
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT ITOK
Oco0eHHOCTH CBOICTB MypaBbHHOU BbuommoTekxa
62 KHACIOTHI. MHOT000Opa3ue kKapOOHOBBIX 1HOK
KHCJIOT
OCc0oOCHHOCTH CBOWMCTB: HEMPEICIbHBIX U Buomioreka
apOMaTHYECKUX KapOOHOBBIX, 1{OK
63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBuTe BEICIINX
KapOOHOBBIX KHUCIIOT
bubmmoreka
64 [TonsiTre 0 MPOU3BOAHBIX KAPOOHOBBIX
KHCIJIOT ITOK
CniocoOsblI MoTy4eHus U IpUMeHEHUe bubnmoreka
65 11(0)’4
KapOOHOBBIX KUCIIOT
CnoxHbIe 3(OUPHI: TOMOJIOTHYECKUHN PsijI, BuomuoTeka
66 oOmas ¢popmyna, U30MepHs U 1IOK
HOMEHKJIaTypa
67 duszndeckre ¥ XUMUIECKHE CBOMCTBA bubnmoreka
5¢upos [HOK




Pemienne pacu€THbIX 3a/1a4: 1O bubnunoreka
ABHCHUIO XMMUYECKOM peaKIny, Ha
OTIpeIeTICHUE MOJICKYJIIPHOM (hOPMYITBI
OpPraHUYECKOT0 BEIeCTBa
I[Ipaktuyeckas pabora Ne 3. Penienue bubanoreka
AKCIIEPUMEHTAIBHBIX 33724 110 TEME
69 Derep LIOK
Kap6onoBsie kuciotel. CloKHbIE
a¢uper"

70 XKupsr: crpoenue, puzndeckue u bubmorexa
XUMUYECKHE CBOUCTBA (THUAPOITU3) LOK
OcoOEHHOCTH CBOWCTB JKHUPOB, BbuommoTeka

71 COJIEpKAIINX OCTATKH HEMPEISTbHBIX 1{OK
JKUPHBIX KHCIIOT. JKUPBI B IPUPOIE
Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX BuommoTeka
KHCJIOT, UX Morolee AeiicTteue. [lonsaTue

7 A mee 1 HOK
0 CUHTETHYECKUX MOIOIIHUX CPEICTBaX
(CMO)

I'eneTnyeckas cBsI3b yIi€BOJOPOIOB U Buommoreka

73 KHCIIOPOJICOICPIKANUX OPTaHUICCKIX 1TOK
BEIIIECTB
Pacus bubanoreka

acuéThI 110 YPaBHEHUSIM XUMUYECKUX

74 . LHOK
peaxiuit

75 CucreMmarusanys 1 0000IeHNe 3HAHUN bubmiorexa
10 Teme LHOK




OO0m1as XxapakTepucTUKa YIJIeBOJIOB U bubanoreka
76 Kyaccuukanus yriieBooB (MOHO-, IH- U LIOK
MOJIMCaXapuIbl)
_ y bubmmoreka
77 Mounocaxapupl: (pU3HMUecKue CBOMCTBA U
HAXO0XJICHUE B IPUPOJIC [OK
78 [IpuMeHeHue IroKOo3bl, €€ 3HAYCHUE B brbmzorexa
KU3ZHEJEATEIIbHOCTH OpraHu3Ma HOK
Jucaxapunpl: caxaposa, MaJlbT0o3a U bubmmoreka
79 nakTo3a. HaxoxaeHnue B mpupojie u 1HOK
MIPUMCHCHHE JUCAXAPHJIOB
[Tonucaxapuabl: CTpOeHHE bubmmoreka
80 MaKpOMOJIEKYJ, PU3NYECKUe U 1{OK
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
bubnuoteka
81 [TonsiTHE 006 MCKYCCTBEHHBIX BOJIOKHAX [TOK
Pemenne pacueTHbIX 3a1a4 Ha bubmmoreka
82 oTpezieNieHUe JI0JIM BBIXOA MPOTyKTa [TOK
pPEaKIUU OT TEOPETHICCKH BO3MOKHOTO
83 Cucremaru3anusa 1 0000IIeHNEe 3HAHUN bubamoreka
10 pasjerny [OK
KonTpomnpHas pabota mo Teme bubmmoreka
84 "Kucnopoaconep:xamiyue opraHun4eckue HOK

coenqnueHusa”




AMUHBL: Knaccu(UKaLys, CTPOCHUE bubmmoreka
85 MOJIEKYJI, o0mmas popmyiia, u3oMepus, LIOK

HOMEHKJIaTypa U (PU3NYCCKUE CBOHCTBA

x . bubnuoreka
86 UMUYECKHE CBOMCTBA A (PaTHUECKUX

aMHHOB [HOK

AHWIMH: CTPOCHUE aHUIIMHA, Bubanoreka
87 0COOEHHOCTH XMMHUYECKUX CBOMCTB 1{OK

aHWJIMHA

CriocoObI mosTydeHust 1 IpUMEHEHNE bubmorexa
88 LHOK

amnu(aTHIECKUX AMHHOB

AMWHOKHCIIOTBI: HOMEHKJIATypa U Bubmmoreka

n3omepus, (pU3HIEeCKue CBOMCTBA.
89 pus, b 1{OK

OTaenpHbIC IPEICTABUTEIH O

aMHHOKHCIIOT

XHUMHUYECKHE CBOMCTBA aMUHOKHCIIOT, UX Buommoreka
90 OMOJIOTUYECKOE 3HAUYEHUE aMHUHOKHUCIIOT. [TOK

CuHTe3 U TUIPOTIU3 ENTH]IOB

B : bubmmoreka
01 €JIKU KaK MPUPOJIHBIC IOJTHMEPHI;

CTPYKTYpHbI O€JIKOB LHOK

bubnmmoreka

92 XuMHyeckue cBOHCTBa OEIKOB [TOK

A3oTcoaepIKaIre reTeporuKINIECKHe BbuomnoTeka
93 coenuHeHUs. HyKJIeMHOBBIE KUCITOTHI: LIOK

COCTaB, CTPOCHHUEC U OuoJiornueckas POJb




[TpakTudeckas padora Ne 4. Pemenue Bbubnauoreka

94 3KCHepI/IMCHTaJ'IBHI>IX 3a/1a4 110 TeMe HOK
A3oTcoeprKaIe OpranndecKue

coenuHeHus"

I[Ipaktuyeckas paborta Ne 5. Penienue bubanoreka
95 ?'KCHepI/IMeHTaJIBHbIX 3a/1a4 110 TeMe 1{OK

Pacnio3naBanue opraHn4ecKux

coenuHeHun"

KonTpomipHas padboTa mo Teme Bbuommoreka
96 "A30TCOIepKaIIie OpraHUICCKIEC HOK

coeauHeHUS"

OCHOBHBIC TTOHATHS XUMHH buommoreka
97 BBICOKOMOJICKYJISIPHBIX COCTMHEHUN U HOK

METOJIbI UX CHHTE3a —IIOJIMMEPHU3aIns U

MOJIMKOH ICHCAITUS

bubmmoreka

08 [TnactMaccel. YTunuzanus u nepepadoTka

MJIaCTHKA LHOK

DnacToMepbl: HaTypaJlbHbBIN bubmorexa
% CHUHTETHYECKHE Kaydyku. Pe3una LHOK

Bonokna: HaTypanbHbIe, HCKYCCTBEHHEIE, buonuoreka
100 cuntetnueckue. [lomumepst 1IOK

CIIEIUATLHOTO HA3HAYCHUS

[Ipaktuueckas padota Ne 6. Pemenne Bbuomnoreka
101 HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME [TOK

"Pacmio3HaBaHue mjacTMacc U BOJIOKOH"




O060011eHNEe U CUCTeMAaTU3aIS
102 M3Y4EHHOTO MaTepHalia 1o TeMe
"BricOKOMOIEKYSIpHbIE COETUHEHUS"

bubnuoreka

LIOK

103 Htoroas koHTpoIbHAs paboTa 3a Kypc

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

103




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI pecypeni

1 Atom. CocTaB aTOMHBIX SJIEP. 1 0 0 bubnnorexa
XuMu4yecKui siaeMeHT. M30Tonbl LHOK
CtpoeHue 3J1eKTPOHHBIX 000JI0U€K aTOMOB, brbmmorexa

2 1 0 0 LHOK
KBAaHTOBBIC UnCIIa

3 Krnaccudukanus XuMHUECKUAX JIEMEHTOB 1 0 0 brbmorexa
(s-, p-, d-, f-amemenTHI) LHOK
Pacnipenenenue 31eKTpOHOB IO ATOMHBIM bubmmorexa

4 1 0 0 LHOK
opouTanim
DNeKTpPOHHBIE KOHPUTYpAIIUU aTOMOB Bbuomuoreka

5 AJIEMEHTOB B OCHOBHOM U BO30YXKIEHHOM 1 0 0 LHOK
COCTOSIHHH

5 DNeKTpOHHBIE KOH(UTYpAIH HOHOB. 1 0 0 brbmmoreka
DNEeKTPOOTPULIATETbHOCTh LIOK
[Tepuonnueckuii 3akoH u [leprnonnueckas BuomuoTeka
cUCTEeMa XUMHUYEeCKUX 3eMeHToB /. 1.

7 A 1 0 0 OK

MenaeneeBa, CBsI3b C COBPEMEHHOU
TEOpUEH CTPOECHHS aTOMOB




3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB Bbubnauoreka
3 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX LIOK
HMMH MPOCTHIX U CJIIOKHBIX BEIIECTB 10
rpyIIaM 1 Mepuoiam
. bubmmoreka
9 CucreMaru3zanus 1 0000IIeHHE 3HAHUI 110
TeMe [HOK
Buael xumudeckoii cBs3u. MexaHHU3MBI Bubommoreka
00pa30BaHMs KOBAJICHTHOM CBSI3H.
10 P 1HOK
Bogoponnas cBsizb. MexxMoneKynspHbie
B3aHUMOJICHCTBHS
BaneHTHOCTh M BaJICHTHBIC BO3MOXXHOCTH Buomioreka
11 aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI 1{OK
MOJIEKYJT C UX TE€OMETPHUYECKUM CTPOCHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnmoreka
COEIMHEHHSIX: COCTAaB U HOMEHKJIaTypa HOK
BemecTsa MoJIeKyIISIpHOTO U BuommoTeka
HEMOJICKYIISIPHOT'O CTPOCHUS. THITBI
13 P P : [IOK
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA
BEIIECTB
14 [TonsiTHE O MUCTIEPCHBIX CUCTEMAX. bubmiorexa
[IpeacraBneHue o0 KOJJIOUIHBIX pacTBOpax ITOK
WctruHHBIE pacTBOPHI: HACBIILIEHHbBIE U Bubnuoreka
15 HEHACBIIICHHBIE, PACTBOPUMOCTb. [IOK

Kpucramnoruaparst




CriocoObI BbIpaKeHUsI KOHIICHTPAITH

bubnuoreka

16
PacTBOPOB LHOK
Pemenue 3a1a4 ¢ ucnosib30BaHuEM Bubmuoreka
17 MOHSATUH ""MaccoBast 107151 pAaCTBOPEHHOTO LIOK
BemlecTra", "MossipHas KOHUEHTpanus"
bubmmotek
18 Krnaccudukanus 1 HOMEHKIATypa Oimuotexa
HEOPraHMYECKUX BEIIECTB LHOK
y bubnuoreka
19 CucremaTu3anus 1 0000I1IeHUEe 3HAHUHN TT0
TeMe LIOK
Kontponbnas padota nmo temam "CtpoeHue Bbuomauoreka
aroma. [leproanueckuii 3aKOH U HOK
20 [leproanueckas cucTeMa XUMUYECKUX
snemenToB J[. 1. MengeneeBa", "Ctpoenue
BeniecTBa. MHOroo0pasue BeriecTs"”
Knaccudukanms XumMuueckux peakiuii B BuommuoTeka
HEOPraHU4YECKOW U OPraHNYECKON XUMUHU. [TOK
21 3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
COXPAaHEHHUS U TPEBPAIICHUS SHEPTUU TPU
XUMHYECKHUX PEaKIIHIX
29 TennoBsie 3 (HEKTH XUMUYECKUX pPEaKLIUi. bubmorexa
TepMoxuMHuUecKkue ypaBHEHUS LHOK
bubimoreka
23 Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
peakuii ¥ TePMOXUMUUYECKIM YPABHEHUSIM LHOK




CKOpOCTh XUMHYECKON PEaKIUH, e& bubnuoreka
24 3aBUCUMOCTH OT Pa3JIMYHBIX (haKTOPOB. LIOK
Karanu3 u xatanuszaropbl
bubnuoteka
25 ["'oMOreHHbIE U TeTepOTreHHBIE PEaKIHH 1{OK
[IpakTuueckas padora Ne 1 mo Teme bubmmoTteka
26 "Bnustaue pa3nudHbIX GaKTOpPOB HA 1{OK
CKOpPOCTb XUMHYECKON peakiuu"
OO6paruMbie 1 HEOOpPATUMBIEC PEAKIINH. bubmorexa
21 XHAMHUYECKOE LOK
paBHOBecHe
[IpakTuueckas padbora Ne 2 mo Teme bubmmoreka
28 "BnustHue pa3nuvHbIX GaKTOPOB HA 1{OK
MOJIOKEHUE XMMHYECKOTO paBHOBECHS"
DNEeKTpOTUTHYECKAs TUCCOIHAIIHSI. bubanoreka
29 CunbHble U cnadble 31eKTpoauThl. CTeneHb [TOK
JMCCOLMAITUU
Honnoe mpoussenenne Boasl. Cpena bubanoreka
30 BOJIHBIX pacTBOPOB. Bomopo bt LIOK
nokazatensb (pH) pactBopa
y bubnuorteka
31 I'maponus coneit. Peakiun, npotekaromnue LIOK
B PacTBOpax AJIEKTPOIUTOB
I[Ipaktraeckas padora Ne 3 110 Teme bubmmoreka
32 "XUMUYECKHE peaklui B pacTBOPax [IOK

NEKTPOJIUTOB"




OKHUCINTEIILHO-BOCCTAHOBUTEIILHBIE BI/I6 JINOTEKA
33 peaknuu. BaxxHelme OKUCIuTeNu u LIOK
BOCCTAHOBHUTEIN
M bubanoreka
34 €TO0J1 AJICKTPOHHOTO (3JIEKTOHHO-
HOHHOT0) OayaHca [HOK
35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmiorexa
BEILECTB LHOK
bubanoreka
36 Pemenue 3amay pa3aMvHbBIX THIIOB LHOK
bubanoreka
37 Pemenwue 3a1a4 pa3muIHBIX TUIIOB 1HOK
38 Cucrematuzanusa U 0000IIeHNEe 3HAHUH 110 buborexa
Teme "XuMuueckue peakiuu' [HOK
39 KonTponbHas pabota mo teme bubmmoreka
"Xumuueckue peakuuu" HOK
[TonoxxeHnne HeMeTaLIOB B buoauoreka
[Teproaudeckoii cucTeMe XMMHYSCKHX [IOK
40 anemenTtoB JI. 1. Menpeneena u
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
dusnueckue cBOMCTBAa HEMETAIIIOB
41 AnnoTponusi HEMETAUIOB (Ha IpUMEpe bubmoreka
KHCJIOpo/ia, cepbl, hocdopa u yriepoia) [HOK
9 b




Bopopona: nonydyenue, pusndeckue u

bubnuoreka

42 XMMHYECKHE CBOMCTBA. ['napuibl HOK

["asioreHsl: HaX0XKJICHUE B MPUPOJIC, Bubmuoreka
43 CIocoOBI MoTydeHus, pu3ndeckKue u LIOK

XUMHYCECKHE CBOKMCTBA

l"anorenoBonopoabl. Baxxkneiue Bubommoreka
44 KHCJIOPOJICOACPIKAIIIE COSTUHCHUS 1{OK

rajoreHoOB

JIabopaTopHbIe U TPOMBIIIIICHHBIC bubmmoreka
45 CTIIOCOOBI TIOTYYCHHS TAJIOTCHOB. 1HOK

[IpuMeHeHne rajoreHoB U UX COSAUHEHUIN

[Tpaktuueckas padota Ne 4. Perenue Bbuomauoreka
46 IKCIIEPUMEHTAIILHBIX 3324 110 TeMe 1HOK

"["a;moreHsr"

Kucnopon: naboparopHsie u bubnmmoreka
47 MIPOMBIIIIJICHHBIE CTIOCOOBI HOJ‘Iy:{eHI/IfI, 1TOK

(du3nUecKre U XUMUICCKIE CBOHCTBRA.

O3o0H. [IpumeHeHMe K1CI0poia U 030Ha

bubmmoreka
48 Oxkcubl ¥ IEPOKCU B 1{OK
bubanoreka

49 Pemenwue 3a1a4 pa3TuIHBIX THITOB 1IOK

Cepa: HaxOXJ€HUE B PUPOJE, CIIOCOOBI Bubmuoreka
50 NoJTy4eHus1, GU3NYEeCKUe U XUMUUYECKHUE [TOK

CBOMCTBA




bubnuoreka

o1 CepoBoniopo, cyabhuabt 1OK
59 Kucnoponcoaepxaiue coeJUHEHUSI CEPHI. bubmoreka
OcoOEHHOCTH CBOWCTB CEPHOMN KUCIOTHI OK
I[Ipaktuaeckas padora Ne 5. Peruenue bubanoreka
53 JKCIEPUMEHTAIIbHBIX 3a7a4 1o Teme "Cepa LTOK
u e€ coeiMHEeHUs"
A3OT: HaXOXJIeHUE B PUPOJIE, CIIOCOOBI Bubmuoreka
o4 MOJTy4eHHs, GU3NIECKUE U XUMHUECKHUE HOK
CBOWCTBAa. AMMHAK, HUTPUIBI
K bubnuoreka
55 UCIIOPOICOJEPIKAIINE COSTMHEHUS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI LHOK
[IpumMeHeHMe a30Ta ¥ €ro COeAUMHEHU. bubmorexa
56 11(0)¢
A30THBIE y10OpEHUS
docdop: HaxXOXKIEHNE B IPUPO/IE, CIIOCOOBI Bbuomauoreka
57 NOJTy4eHUsl, PU3NUYECKUE U XUMUUYECKHUE [TOK
coiicTBa. Pocuasl u pochun
Oxkcunsl hocdopa, pochopconepxarine brbmmoteka
58 . 11(0)¢
kucnoThl. Conmu pocopHOI KUCTOTHI
59 [Ipumenenne pocdopa u ero coenMHEHMIA. brbmmorexa
dochopubie y1oOpeHus [HOK




I[Ipaktuaeckas padora Ne 6. Perenue bubanoreka
60 SKCIEPUMEHTAIBHBIX 3a7a4 110 Teme "A30T HOK
u pochop u ux coenuHEHU"
Yraepoa: HaXOXKJIEHHUE B IPUPOJIE, Bbuonmnoreka
61 JUTOTPOMHBIE MOU(pUKAIUY; (pU3HUECKUe 1{OK
Y XUMHYECKHE CBOMCTBA, TPUMECHEHUE
62 Oxcun yriepoaa(ll), okcun yriepoma(1V), bubnmorexa
yroJibHas KUCIIOTa U €€ CONH LIOK
bubnuoteka
63 Pemrenue 3a1a4 pa3inyHbIX THIIOB 1IOK
Kpemuuii: Haxox1eHre B IPUPOJIE, BbuommoTeka
64 CHocoObI MOTy4YeHUs, PU3NIECKUE U 1{OK
XUMHUYECKHE CBOICTBA
65 Oxcup kpemuusi(1V), kpeMHueBast KUCIIOTA, bubmorexa
CHJIUKATHI I[HOK
66 [IpuMeHeHne KpeMHUS U €T0 COeTMHEHUH. bubmmorexa
Crekio, ero moiyuyeHue, BUAbI CTeKIIa LHOK
bubnuorteka
67 Pemenwie 3a1a4 pa3TuIHBIX THIIOB 1IOK
68 CucreMmaruzanys 1 0000IIeHe 3HAHNU 110 bubmmorexa
teme "Hemeramisr" [HOK




KonrponsHas pabora o Teme

bubnuoreka

69
"HemeTanis!" LHOK
A . bubmmoreka
70 HaJIU3 Pe3yIbTaTOB KOHTPOJIbHOM
paboTHI, KOPPEKITUS OMHNOOK OK
[Tonoxenue meraiuioB B Ilepuoanyeckoii Bbuonmnoreka
CUCTEME XMMHUYECKUX DJIEMEHTOB.
71 1IOK
OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB
79 O6mue ¢pusznyeckue cBOMCTBa METAILIOB. brbmoreka
[IpuMeneHne MeTaioB B OBITY U TEXHUKE HOK
bubnuoteka
73 CmuiaBsl MetasuioB. Kopposust Mmeramion 1{OK
bubmmoreka
74 Pemrenue 3aiay pa3nuyHbIX TUIIOB 1{OK
DNEeKTPOXUMHUYECKUHN DS/l HAPSHKEHUIMA BuommoTeka
75 MeTasuioB. O0mIMe CoCcOOkI MOTyYeHUs LHOK
METaJIJIOB
OOm1as xapakTepucTika MetauioB |A- Bubauoreka
rpynisl [leppoaudeckoit cuctemsl [TOK
76 XMMHYECKUX 3JIeMEHTOB. HaTpuii u kanuid:

noydeHue, Gu3nIecKue 1 XUMHIECKUE
CBOWCTBA, TPUMEHEHUE MPOCTHIX BEIIECTB
U UX COeOUHEHUN




Oo6mas xapakrepuctuka metamioB [A- Bbubmmoreka
rpynmnsl [leproanueckoi cucTemMsl LIOK
77 XUMHUYECKHUX JIEMEHTOB. Marnuii u
KaJIbLUi: TIOJyueHue, pusndeckue u
XUMHUYECKHE CBOICTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTMHECHUN
< < bubmmoTtek
78 XKeEctkocTh BOABI M CIOCOOBI €& Oimorexa
yCTpaHEeHUs LIOK
.. bnbimoreka
79 AnroMuHui: nony4yenue, GusndeckKue u
XMMHUYECKHUE CBOICTBA, TPUMEHEHHE LIOK
AmpoTepHBIE CBOICTBA OKCUIA U bubmmoreka
THJIPOKCH/IA ATFOMUHHS
80 JPOKCH/L , LHOK
TUIPOKCOKOMITJIEKCHI aTFOMUHUS, HX
MIPUMEHEHNE
bubnuorteka
81 Pemenwue 3a1a4 pa3TuIHBIX THIIOB 1HOK
[Tpaktuueckas padora Ne 7. Pemenue bubmmoreka
82 AKCIIEPUMEHTANBHBIX 3a7a4 0 TeMe [TOK
"MeTaJisl IJIaBHBIX OArpynn”
OO6m1ast XxapakTepruCTUKa METAIIJIOB Bbuomauoreka
83 no6ouHbIX noarpynn (b-rpymnm) 1{OK
[Teproandeckoit CHCTEMbI XUMHUYECKUX
AJIEMEHTOB
o y bubnuoteka
84 W3WYECKHE U XUMUICCKUE CBOKCTBA
XpoMa | €ro COCTMHEHUH, UX MPUMEHEHHE [OK




Baxwnelinume coelMHEHUs Maprasiia.

bubnuoreka

85 [lepmanranat Kanus, ero OKUCIUTEIbHbIC LIOK
CBOICTBA
du3nuecKknue U XMUMHUUECKHUE CBOMCTBA BuommoTeka
86 xKenesa u ero coeuneHui. [lonydyenue u 1IOK
MIPUMEHEHHE CIUTABOB XKele3a
87 duznyeckue U XMMHUYECKHE CBONCTBA MEIU bubmorexa
U e€ COeIMHEeHUM, NX TPUMEHEHNE LIOK
du3nyeckne U XMMHUUECKIE CBOMCTBA BuommoTeka
88 [IMHKA U €T0 COSAMHCHHIA, UX TPUMCHCHHE. LIOK
' 1pOKCOKOMITIIEKCHI IIUHKA
[Ipaktuueckas padota Ne 8. Permenue Bbuomauoreka
89 IKCIIEPUMEHTAIILHBIX 3324 110 TeMe 1HOK
"MeTaiiibl TOOOYHBIX OArpyHH"”
bubmmoreka
90 Pemenne 3a1a4 pa3nuyHbIX TUIIOB LHOK
O000I11IeHNE U CUCTEMATHU3aI1s Bbuomauorekxa
91 M3Y4YEHHOI0 MaTepuaia 1o TemMe [IOK
"Meramibt"
bubmmoreka
n n
92 KonTtponbHas pabora o Teme "MeTaibl 1TOK
AHanu3 pe3ybTaToB KOHTPOJIBHOMN brbmmoteka
93 1IOK
paboTHI, KOPPEKITUS OMHNOOK




Ponb xumun B 00ecrieueHUN YCTOMYUBOTO Buommoreka
94 pasBuTus 4yenoBeuecTra. [lonsTue o LIOK
HAy4YHBIX METOJ]aX UCCIIEIOBAaHUS BEIIECTB
Hayunbie npuHIUITBI OpraHU3aluu bubanoreka
XUMHUYECKOTO MTPOU3BO/ICTBA.
95 P 1{OK
[TpoMbIeHHbIe CTIOCOOBI TOTYYCHHS
Ba)KHEHIIINX BEIIECTB
X y bubmmoreka
9% MMUYECKOE 3arpsi3HEHUE OKPY KaroIei
Cpelibl ¥ €T0 TOCIECTBUS LIOK
97 XUMUA U 300POBBE YEIOBEKA. brbmmorexa
JlekapcTBEHHBIE Cpe/ICTBA LHOK
bubnuoreka
08 Xumus num. Pons xumun B obecriedeHnn
MUIIEBON O€30MacCHOCTH LHOK
99 Kocmernueckue u napromepHbie bubmorexa
cpeacTBa. beiToBas xuMus HOK
Xumus B CTPOUTENLCTBE. Baxknenne BuommoTeka
100 CTPOMTEINIBHBIE U KOHCTPYKLIMOHHbIE [TOK
Marepuabl
101 XuUMUA B CEIBCKOM XO35IMCTBE. brbmmoreka
Oprannueckre ¥ MUHEPATbHBIE YT0OpEHUS LHOK
102 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0
TeMe
103 HroroBast koHTpoIbHAS paboTa 3a Kypc




OBIIEE KOJIMYECTBO YACOB I1O

103
I[TPOTPAMME
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