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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpeHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOI o0Opa3oBaTenbpHON MIPOTPaMMBI CpeIHero o011ero
obpazoBanusi(POIl COO), npeacraBnenHbix B denepaqbHOM TroCyIapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanny, peaqu3yOIIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbl, U
OCHOBHBIX TOJIO)KeHH «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11 xkmaccos.
W3yyenue mpeamera, peaqm3yeMoe B YCIOBUAX JIU(DPEepeHLMpOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAaHO OOecneunuTh 0011e00pa3oBaTENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOIKEHU OO0yUEHHS B OpraHuU3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XMMHM Ha3Ha4€HUE MOpeaMeTa «XHUMHS» I[OIy4aeT
NOAPOOHYI0  WHTEPHPETALUI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHAEMBIE MPOTPAMMON IO
XUMUHU QYHKIIMH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peaju3alus KOTOpoW oOecreynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O UENAX, COACpKaHUHU, OOIIeHl cTpaTeruu
oOy4eHUs, BOCITUTAHUS U PA3BUTHUS OOYyYaIOIIUXCS CPEACTBAMHU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax WTOTOBOM arrecTtaniud B (OpPME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYEHUST XUMUU:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpelneseHue M CTPYKTYpHPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Matepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpamMMe MO XUMHH IPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHATHBHOM COCTaBIISIOLIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIupoBaHHOTO OOYYEHHS HAa YpPOBHE CpEIHEro oO0Iiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLUMIUIMH B BY3aX M OpPraHU3alUAX CPEIHEro MpoQpecCHOHAIBHOIO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsi, B TOM YHUCJIE C IEPCIEKTUBOM MOCIEAYIOMIET0 MOJIYYeHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM IPOTPaMMBI CpeaHEro oOmero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOMMIEHHBIX  CIIOCOOOB  JEATEIHLHOCTH, WMCIOIMIMX  MEXIUCIUTINHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpP>KaHUS 3TUX KypcOB B MPOrpaMMme IO XUMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEHHs MpeaMera oOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOUKH 3PEHHS XUMHUYECKOW KUHETHUKU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCSI C TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH npu €€ oOpa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoi XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOJIEHHOTO YPOBHS M3YUYEHHMS JIJIsl KJIACCOB ONpPEAeIEHHOT0 poduis (TiIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUe OyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsIipHAsE Teopusi (MOJEKYJsipHas TeopHusi B (PU3MKE), 3aKOHBI COXpaHEHUs



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMus. B 3TOM cimydae mpenocTaBisieTcss  BO3MOXHOCTh s Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpu 3TOoM 3HaHMS O COCTaBe M CBOMCTBAx IPEICTABUTEIIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAyUHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEPATYpPA».

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTHUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMbl 3HAHUM, JIEXKALMX B OCHOBE XHUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAaHHOCTH CHCTEMHBIX XMMHYCCKHUX 3HAHUH i1 OOBSICHECHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C IMO3UIIMI SKOJIOTMYECKON O€30MaCHOCTH MOCIICACTBUMN
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHUS YMEHUH OPHEHTUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMNA LETOCTHOM CHCTEMBI CPEIHEro oOuiero oOpa3oBaHUs MPU HU3YyYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKJIAJAHBIX HCCIEIOBAHUNA B XUMHUU, (POPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYabHBIX U TBOPUYECKHUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9nCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHUH Ha yTiyOJICHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3ny OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMma YIJepojia. XHUMHYECKas CBS3b B
OpraHUYEeCKUX COCIMHEHMSIX. Tumbl TUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa30BaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUIBl MEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€il B MOJIEKYJax
opranndeckux BemectB. [loHsTHe o0 CcBOOOJHOM panukaie, Hykieoduie u
anexkTpodue.

Teopuss crpoeHnst opraHudeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKysipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: Pa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DOnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKTHI).

[IpencraBnenne o KiIaccupuKaMU OpraHUYecKux BemiecTB. [loHsTHe O
dbynkunonanasHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUY B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYecKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENed MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Aunkansbl. ["'omosiorudeckuil psiji aakaHoB, oOmas GopMyna, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmyeckne cBONCTBA
aJIKaHOB.

XUMUYECKHE CBOWCTBA aJKaHOB: PEAKIMU 3aMEUIEHUs, H30MEpU3allui,



JErHIpUPOBaHMs, LIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOTIO 3AMEILICHHS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanpl. O6mmas ¢Gopmyna, HOMEHKIATypa U u3oMepus. Oco0eHHOCTH
CTPOEHMSI M XHMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOYyTaH) H
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIOaTKaHOB. CroCOObl MOMY4YeHHS U
NPUMEHEHUE [IUKIIOAIKAHOB.

Anxensl. ['oMonornyeckuii psj ajkeHoB, oOuias Gopmyia, HOMEHKIIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] alKEeHOB, SP°-
ruOpuan3anmsi aTOMHbIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAUHEHUS, 3aMEIIECHUS B O-TMOJOKEHUE
IIpU JBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. IIpaBuno MapKOBHHMKOBA.
KauecTBeHHBIE peakiMi Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyauposaruvie). OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHHS W XMMHUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu  l4-npucoequnenue. Ilonumepuzanus
COMpPsKEHHBIX JUEHOB. CrIOoCOOBI MOJIyYEHUs U IPUMEHEHUE aJIKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. OuU3nyeckue CBOMCTBA AJKMHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECAWHEHHUs,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKylbl OeH3ona. du3nyeckue CBOICTBA aApEHOB. XHUMHUYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIIEBOAOPOJAHOM pajuKalie, pPEaklMH MNPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJIbLIE Ha TMpUMEpe aJKWJIbHBIX pPAJUKaIOB, KapOOKCHUIHHOMH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIH yroiap U mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.



[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.
['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.
DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu

3aMENICHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,

aMuHOrpymniy. JlelicTBue Ha TaJOTreHNPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYnd. B3auMoaelcTBUE MUTaIOTEHAIIKAHOB C MAarHuE€M W LIMHKOM.

[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue

raJIOTEHNPOU3BOJIHBIX YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E

OpTraHUYECKUX BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX IPEBPALICHUIL:
u3ydeHne (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakluii YIrieBOJOPOJOB Pa3IMYHBIX KJIacCOB (0OeciBeYMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa I€pMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHIICHA C
aMMHauHbIM pacTBOpoM okcuga cepeopa(l)), kadyecTBeHHOE OOHapyKeHUE
yriaepoja M BOJOPOJAa B OPraHUMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey», c
oOpa3laMM IUIACTMAacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYJI
YTJIEBOAOPOIOB U FAJIOI€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnopoaconepxaiue opranu4eckue CoeAUHEHMS.

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. CTpoeHHWe MOJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoida). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa U Kilaccuukanus. @Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIOpoaHBIE CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMEIICHUs, JErUApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opraHuzM uesoBeka. CrnocoObl TOJYy4YEHUS U NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOEHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroaToMHble CHMPTHI — JTWICHIJIMKOJIb M TIULEpUH. DPuU3nueckue u
XUMHUYECKHE CBOWCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OpPraHU4EeCKUMU
U HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs pEaKUUs Ha MHOTOATOMHBIE
cnupthl. [IpencraBieHre 0 MexaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMEILIECHUS.
JeiictBue Ha opraHu3Mm desnoBeka. (CrnocoObl MOJMyYeHHS U TNPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHME MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonbHOrO sigpa. dusmueckue cpoicTBa (Penona. OCoOEHHOCTH XHMHUYECKUX
cBOMCTB (enona. KayecTBeHHble peakuuu Ha (eHosl. TOKCHYHOCTH (peHona.



Crnioco06bI osryueHus: U npuMeHeHue gpenomna. GeHonpopmaabaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIBHON Tpynmbl. ['oMoOTHYecKue psibl albJETUI0B U KETOHOB, 00IIas
dbopmyrna, mzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHAOB M  KETOHOB:  pEaKUuu
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKUN Ha AJIbJIETH/IbI.
Crioco06b!I TosTyueHus: ¥ MPUMEHEHHUE albACTHAOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMCcTBa
OJIHOOCHOBHBIX TMpPEACNIbHBIX KapOOHOBBIX KHUCIOT. BoIOpojHBIE CBS3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALUU, PEAKIUU C YYaCTHEM YTIEBOAOPOJHOIO paJvKala.
Oco0OeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTBL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXKHBIX 3¢pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OCcoOEHHOCTH CBOMCTB HENPENECIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAs, JUHOJIEBAS,
JuHONIeH08as KUCIoThl. CrlocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble >¢upsl. ['omonornueckuid psin, obmas (opmyina, U30MepUs U
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
HIETIOYHOM Cpee.

XKupsl. Ctpoenue, puanyeckiue 1 XUMHUYECKHE CBOICTBA KUPOB: TUAPOIIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HEMpPEETbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpo/IE.

MBpI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OO01as xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaos (MOHO-, TU-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pu0o3a,
Je30Kcupr003a. PU3NYECKUe CBOMCTBA W HaxOXKjAeHUE B Ipupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAUEHUE B KU3HENEATEIbHOCTH Opranu3Mma. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaroIMe U HEBOCCTAHABIIMBAIOIINE AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmall,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeUoNo3bl.  PU3NYECKUe CBOWCTBA KpaxMala M IIEJUTIONO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYEeCTBEHHasi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe >PHUpoB LeiToa03bl. [loHstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).

DKCHEepUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB M WX MpeBpalICHUI:



PaCcTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CIHMPTa JIUXPOMATOM Kaius (BO3MOKXHO HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pPEAKIMK Ha albAeTuIbl (C THUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzaumoneiictue
Kpaxmaia ¢ MOJIOM, pPEIIeHHE SKCIePUMEHTANbHBIX 3a/a4 1o TeMaMm «ChnupTel U
benonb», «KapooHoBbIe KUCTOTHL. CIIOXKHBIE ADUPBD».

A3oTcoep:xaniue OpraHnvecKkue coeJuHeHms.

AMWHBI — OpraHMYECKUe MPOM3BOJHBIC amMMuaka. Kimaccudukarys aMuHOB:
anupaTUyecKue U apoOMAaTHUYECKUE, IEPBUYHBbIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenne moiekyn, oOmas Gopmysia, U30MepHsi, HOMEHKIATypa U (U3MUECKHE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKWIIaMMOHHUSL.

AHWIMH — TIPEJCTAaBUTEIb aMUHOB apomaTuyeckoro psiaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYyNN aTOMOB B MoJieKyJie aHwiInHa. OCOOEHHOCTH
XUMHUYECKUX CBOWMCTB aHuiMHA. KayecTBeHHbIE peakiuu Ha aHuiuH. CrocoOsbl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOB. [lomydyeHue aHuUIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPTraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJAEHCAluM, OoOpa3oBaHUE TENTUIHOU CBSI3H.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npupomHbie mosuMepsl. llepBuuHas, BTOpHYHAsS M TPETHUYHAS
CTpyKTypa OenakoB. XUMHYECKHE CBONCTBAa OCJIKOB: THUIPOJIU3, JCHATypaIus,
KaueCTBEHHbIC PEaKLUU HA OCNIKU.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEHIECTB W HMX IPEBpaICHUN:
pacTBopeHue OENKOB B BOJE, JAcHATypalusi OEJIKOB MPU HArpeBaHUM, I[BETHbHIC
peakniuu Ha O€NKH, pelIeHWEe OHKCICPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A3oTconepkalye  opraHhyeckue  coeauHeHus» U «Pacmo3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJieKyJIsIpHbIE COeIUHEHMNS].

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJNMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIS U TTOJIMKOHICHCAIIHS.



[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIPONUIIEH,
MOJIMBUHWIXJIOPU, TOJHCTHPOJ, TMOJUMETHIMETaKpWIAT, TOJUKapOOHATHI,
noJimdTUICHTEpePTaarT). Y Trin3aius 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HaATypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, U30NIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepnt CIEI[UATBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOIPOBOIAIIME OJIUMEPHI, OMOopa3iaraeMble MOJIUMEpPHI).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
O3HaKOMJIEHUE ¢ o0pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,
KaydyyKOB, pEIICHUE HJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3agaun.

Haxoxaenue MoJIeKyJIsIpHOM (OPMyJibl OPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJMSIIMX B €ro COCTaB, HaXOXJEHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHMYECKOrO0 COeAUHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peakiuy W/UIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYEeCKOro BEUIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
NOJIYYEHUSI, ONpPENENICHUE JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaAMETHBIX CBSA3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpPEIMeTax
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO01mMe ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®uzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kjerka, opraHu3M, JKOcHUCTeMa, Ouochepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, NbIXaHWE, OENTKHU, VYIIEBOIbI, >KUPBI, HYKICHHOBBIC KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMaeMble, TOTUIMBO.



TexHonorus: [MMICBLIC TPOAYKTBI, OCHOBBLI PAalMOHAJIBHOIO IIUTAHUA,
MOOHIIUC CpeaAcCTBa, MaTCpUaAIbl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OpPOMTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB MIEPBOTO—4ETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypaluyd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHNIECTB IO TpynmaM UW NOepuojaM. 3HAYCHUE
nepuoauueckoro 3akoHa /[.M. Meuneneesa.

Xumuyeckass CBs3b. BHIIBI XUMHUYECKOW CBSA3U: KOBAJEHTHAsl, HOHHA,
MeTanyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJUHA CBSI3U. [10NsIpHOCTD, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysapHbIe B3aUMOCUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha TIpUMEpEe COCAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemectBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHHUA.  [HUIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JOJIsl BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHILIEHTpanus. HacellieHHbIE 1
HEHACHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTannoruaparsl.

Knaccudukaiuys u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHUATILHEIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanysa XuMH4ecKuX peakiuii B HEOPTaHUYECKOW M OPTaHUYeCKOU



XUMHH. 3aKOH COXPAHEHUS MACChl BEUIECTB; 3aKOH COXPAHEHUS U MpPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuy, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (HaKTOPOB.
['oMOreHHbIE U reTeporeHHble peakuuu. Katanus u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4IecKkoe paBHOBecre. KoHcTranTa
XUMHUUYECKOTO paBHOBecUsA. (DaKTOpbI, BIHUSIONIME HA TOJIOKEHHUE XUMHYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

Dnektponutuyeckas aucconuainusi. CuibHble W clIaOble  DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkuciauTedh W BOCCTAaHOBUTENb. [lpoliecchl OKHUCIEHHS W BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. MeETON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3y4YEHHsS BEUIECTB W HX NPEBpALICHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJEIH
KPUCTALUTAYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eTieHNe
Cpelbl pacTBOPOB C TMOMOIIBI0 WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUUYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHUYECKOW PEAKIUU M TMOJOKEHHE XUMHYECKOTO
pPaBHOBECHSI.

Heopranuueckast xumusi.

[lonoxxenne HemeTtauioB B Ilepmoandeckod CUCTEME  XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOICTBa HEMETAJUIOB. AJIJIOTPONHS HEMETAUIOB (Ha MpUMEpE KUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. ['mapuisbl.
TonMBHBIE AJIEMEHTHI.

["amorensl. Haxoxnenue B mpupoje, crocoObl ModydeHus, (GU3NYEeCKUue H
XAMHUYECKUE CBOMCTBA. [ amoreHoBoAopobl. BaxkHeue KUCIOPOACOACpIKAIIIE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COSAUHEHUM.

Kucnopon, o3on. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @U3NUYECKUEe U XUMUUYECKUE CBOICTBA M MPUMEHEHUE KUCIOpOAa U
030Ha. OKCUBI U TIEPOKCUJIBL.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI MOJydYeHUs, (QU3UUECKue u



xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepsui(1V), oxcua
cepri(V1). CepHucrtass u cepHasi KUCIOTHI U UX coyid. OCOOEHHOCTH CBOICTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COeTUHEHN.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHL. [IprMmenenune a3ora
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuast docdopa, dochopnHas
kucinora U e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yA0OpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJUIOTPOINHbIE  MOIU(PUKALINY.
duznyeckrue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaAHHBIX
yraepogoMm. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kuciora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (U3MUECKHE U
xummuieckue cporctBa. Oxcun kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, ero NoJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetamioB B [leprnoanveckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YeK aTroMoB MeTauioB. OOrue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHne MeTauioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHu  MetauioB.  OOIue  CcrnocoObl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPrus, MUPOMETAILTYPIHS,
anekrpoMmetaiutyprusi. [lonstue o koppo3uu metauioB. CrocoObl 3amuThl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonyudeHue, ¢GU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapakrepuctuka metamioB IIA-rpymnmbr [lepuonuyueckoit cucTeMbl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (u3nYecKue u
XUMUYECKHE CBOICTBA, NPUMEHEHHE MPOCTHIX BEIIECTB U MX COEIUHEHUHU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMUHWI: TTOTydeHue, GU3NIeCKre U XMMUYECKHUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIECTBA M €ro coeauHeHuid. AmdoTrepHbIe CBOWCTBA OKCHIA U
TUAPOKCUA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB No0ouHbIX noarpynn (b-rpymnm)



[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coeluHeHuil. OKCUabl U
rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nueckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHEHUM.
Baxwneiimme coenunenuss wapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). IlepmManranat kamus, €ero OKUCIUTEIbHbIE CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a M ero coequHeHuil. OKCupl,
ruapokcuabsl U conu keneza(ll) u xxeneza(lll). ITonyuenue u mpuMeHEHHUE Kee3a
U €r0 CILIABOB.

Pu3nyeCcKrne 1 XUMHYECKHE CBOMCTBA MeIH U €€ coennHeHuid. [lomydyenue u
MIPUMEHECHHUE MEJIU U €€ COCTUHECHUMU.

[Muuk: momydyeHue, (U3MUECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
[AHKA U €r0 COeANHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEHIECTB W HMX IPEBpaAIICHUN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJAE, M3Y4YEHUE KOJUIEKIMH «MeTaiulbl M CIUIaBbD», B3aUMOJIEVCTBUE
HICJIOYHBIX U IIEI0OYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBUE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTraHWYECKUE aHHOHBI, KATHOH BOAOPO/Ia
M KaTUOHBl METAJUIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS M LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJNOYEH, PEHICHUE IKCIEPUMEHTAIBHBIX 33/1ad 110 TEMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUS»,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [lonsaTue
O Hay4YHbIX MeETOoAaxX IMO3HAHUS W METOJOJIOTUH HAy4YHOrO HCCIIEIOBAHUSI.
Hay4Hble npuHIMIBI OpraHU3alii XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CrocoObl TTOTYYEHHUsI BXKHEUIIIUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKa,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAUIOB U
CIUIaBOB. XMMMUYECKOE 3arpsi3HEHUE OKPYKAKOLIEH CpPeAbl U €ro IOCICICTBUSA.
Ponb xuMuu B 06eCrieUeHIH SHEPTETUUECKONW 0€30MacHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpernapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIMHBI.

XUMHSI TIHAIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE N00aBku. Poib xumuu B
o0ecrieueHnH MHUIeBOi 0€30MaCHOCTH.

Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuna
0e30MacHOr0 MCIHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEAHEBHOU



JKU3HU.

XuMusi B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepHUasbl (LIEMEHT,
OCeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnrie 3ana4n.

Pacuérpl: Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOJIYKTOB PEAKIMHM, €CIH OJHO U3
BEILIECTB MMEET IpUMEcH, Macchl (00BbEMA, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJAE PACTBOpAa C OIPEICIEHHON
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHILICHTpAIlMA BEIIECTBA B PAacTBOpPE, JOJM BbIXOJAa IPOJYKTa PEAKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€W MNpU  U3YyYCHUH  OOIme U
HEOpraHudeckol XuMuu B 11 Kiacce oCyIeCTBIAETCS Ye€pe3 UCIOIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CHHTE3, KiacCU(UKaIus, MePUOIUIHOCTh, HAOJIOICHHE,
W3MEPEHHE, IKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHUE.

duznka: Marepus, MHUKPOMHpP, MaKpOMHUp, aTOM, 3JJEKTPOH, IIPOTOH,
HEUTPOH, HOH, U30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHbD,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
(bu3nYeCKUe BETUYNHBI, ¢IMHUIIBI U3MEPEHUS, CKOPOCTh, JHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBOIbI, HYKJICMHOBBIE KUCIIOTHI, EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YIHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIUBO,
pPECYpCHI.

TexHONorus: XUMMHUYECKasi MPOMBILIJIEHHOCTh, METAJUIYpPrusi, CTPOUTEIIbHBIC
MaTepHuasbl, CEIbCKOX03IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAsI MPOMBIIIJIEHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKUX
MPENapaToB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MATEPUAJIOB, AJECKTPOHHAA
MIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMH C CHCTEMHO-JEITEILHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUA NpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHETrO
oOmiero o0pa3oBaHUs BBIICICHBI CJICAYIONIME COCTABIIAIONINE: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEJCICHHUIO; HAUTMYME MOTHUBAIIUU K
0Oy4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMd M HOPMaMU TIOBEJEHUS; HAIMYUE
MPAaBOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH 1M U CTPOUTH
’)KM3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHUSD» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OIBbITA II03HABATEJILHOM M TMPAKTUYECKOW JIEATEIHBHOCTH
oOyyJarommxcsi B Mpoliecce peain3au 00pa3oBaTeIbHON €SI TEIHLHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPAKaIOT
c(hOpMUPOBAHHOCTh OIbITa I[O3HABATEILHOW M MPAKTUYECKOW JESITEIBbHOCTU
oOydJarommuxcsi B MPOIECCe pealn3aliud o0pa3oBaTeIbHON JEATEIbHOCTH, B TOM
YHCJIC B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXCHUS K 3aKOHY U MPaBOMOPSIKY;

MPEACTABJICHUSI O COLUAIBHBIX HOpPMax M MpPaBWIaAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh WM TPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YU4EOHOU AEATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHUST XUMHUH, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKH €CTh pPE3YyJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
ITOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

MHTEpPECA W TNO3HABATEJIBHBIX MOTHBOB B IIOJYYEHHH U IOCIEAYIOLIEM
aHajau3e MH(POpMAIUH O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM



XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE IMOBEJECHHWE M IMOCTYNKM CBOMX TOBAapUUIEH C
MO3ULIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA [EHHOCTEH 370pOoBOro U 0Oe30macHoro obpasza JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIINUX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEeOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIEI0BATEIbCKON
NESTEIIbHOCTH, OOUIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JPYrMX BHJAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKHUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHOro poja, B TOM
YKCJIE HA OCHOBE NPUMEHEHHMSI IPEIMETHBIX 3HAaHUI 10 XUMUMU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU AEATEIBHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA:

HKOJIOTUYECKH LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

NOHMMAaHHUA TJI00AJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
HKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEIbI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
peuieHus: BONpOCOB PALIMOHATLHOTO IPUPOAOIIOIbH30BAHNUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
MPUPOIHON Cpene, YMEHHsSI TPOTHO3UPOBATh HEOJIATOTPUSTHBIE SKOJOTHYCCKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

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

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

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

MOHMMAaHUSl CHeuUKA XUMUU KaK HayKd, OCO3HaHHMS €€ poju B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH i1  COBPEMEHHOH
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpPAaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOM 0a3bl MaTepUabHON KyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U DKOJOTUYECKON 0€30MacCHOCTH, B Pa3BUTUHM MEIUIIUHBI, 00€CTICUYEHUN
YCIIOBUM YCHEIIHOTO TPYJla U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: T[IOHUMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh
MoJlyyaeMble 3HAHUA JIJIsl aHaliM3a U OOBSICHEHUS SIBIICHUM OKpPY>KarOIIero Mupa u
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUW MO XUMUHM B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

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

METANPEAMETHBIE PE3YJIbBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XWMHUU 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,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, YHEPIHs, SIBJICHHE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (b yHKITMOHATEHON
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

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

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

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAesiTh LENU JEITEIbHOCTH, 3ajJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aMMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JII OOBSICHEHUs OTIAEIbHBIX (PAaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSThH B MPOIECCE MO3HAHUS MCIOJIb3YEeMbIe B XUMHUHU CHUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TPU PEHICHUH YYEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJIEIbHBIC MPEICTABICHUS JJISl BBISIBIICHHUS XapaKTEPHBIX



MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEHIECTB M XUMHUYECKHX
peakuuii;

bopMyIMpOBAThH LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHMUSI U OCHOBBI JUIs (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHUpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3InYHbIX
METO/I0B IMO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HaAy4HO-
NOMyJisipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
MPE/ICTaBIICHNUS, KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEIIPOTUBOPEUYNBOCTB;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJbI MPU TOUCKE U
orObope wuHpOpMaLMK, HEOOXOAMMOM [l BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpelCTaBlICHUS
uH(popmanuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KAyeCTBE CpeAcTBa NpH pabdoTe cC
XUMUYECKON uHGOpMAIMEel: TPUMEHSATh MEXIpeaAMeTHbie (pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

3aJlaBaTh BOMPOCHI [0 CYHIECTBY 00CYK/1aeMOM TEMbI B XOZ€ IUaora u/uiu
JMCKYCCHUH, BBICKa3bIBaTh UIeU, (DOPMYIUPOBATH CBOM MPEIOKEHUS



OTHOCHUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOﬁ 3aJa4u,

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIEHO MJIF COBMECTHO CO CBEPCTHUKAMU TP BHITIOJTHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOIBI
M0 pe3yJbTaTaM MPOBEACHHBIX HCCICAOBAHUIN IMyTEM COTJIACOBAHUS TO3WIIMKA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

PeI‘yJIHTI/IBHLIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂZ

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IIpe/laraéMblil alropuT™M JCHCTBUM mpu
BBIMIOJJHEHUM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (}eKTUBHBIN croco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CaMOKOHTPOJb JICSITEILHOCTH HAa OCHOBE camMoOaHajIu3a M
CaMOOIICHKH.

IHPEJIMETHBIE PE3YJBbTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUSI IMIPOTPAMMbI 10 XUMHUH Ha Yri1yOJEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCSCKUC
JUIs1 yaeOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHHS, YMEHUS U CIIOCOOBI ICUCTBUM
10 OCBOCHUIO, MHTEPIIPETAIMHA M MPe0oOpa30BaHMIO 3HAHUMN, BUABI JACITCIBHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W NMPUMEHEHWIO 3HAHWW B PA3IMYHBIX YUCOHBIX
CUTyaIUsX, a TAK)KE B PeabHbIX )KU3HCHHBIX CUTYyAIlUsAX, CBI3aHHBIX ¢ XuMue. B
nmporpaMMe II0 XUMHUHM TIPEJAMETHBIC Pe3YyJIbTaThl MPEJACTaBICHBI IO TOJaM
U3YUYCHUSI.

10 KVIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS
OTPAXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PELICHUU MPOOJIEM HKOJIOTHYECKOM, SJHEPreTUHUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX MCTOYHHUKOB JHEpIuy, B obecrieueHnn PalMOHAIBHOTO
MIPUPOJIOTIOIB30BaHus, B (OPMUPOBAHUU MHUPOBO33PEHHUS U OOIIECH KyJIbTYpbI
YeJloBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY



3JI0POBBIO ¥ IPUPOJIHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
obonouka aroma, s-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMsl AaTOMHBIX OpOuTasnel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKas CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEPHYTBIE, COKpallIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), W30MEPhbl, T'OMOJIOTMYECKUN Psii, TOMOJIOTH, YIJIEBOIOPOAIBI,
KHCIIOPOJ- M a30TCOJAEPKAIINE OPraHWYECKHE COEOUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEIWHEHHS; TEOPUHU, 3aKOHBI
(nepuonuueckuii 3akoH . . MenneneeBa, Teopus CTPOEHUS OpPraHMYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAaHEHUS
U TpEBpalIEHUS BHEPrUM NP XUMUYECKHUX pEaKLUMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JEXKAIIUE B OCHOBE
NOHUMAaHUsI TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUI; MPEACTaBICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHUsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPy aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3 dexTrr, opueHTanTsl I u Il pona);
(aKTOJOTMYECKHUE CBEICHHSI O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U 0OE€30IacHOM
UCIOJIb30BaHUU BAXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOH
NESATEIbHOCTH ~ 4YeJloBeKa, OOIIMX  HayYHbIX  OPUHLUNAX  XUMHUYECKOTrO
IPOM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, TepepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MPU
ONMCAHUM COCTaBa, CTPOCHUSI U CBOWCTB OPraHUYECKUX COCAMHEHUN;

chOpMHPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY ISl COCTABJIEHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEIETHBIX) (POPMYJT OPraHMYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  IMOCPEICTBOM  COCTABJICHMS
ANIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHHSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUI;

M3rOTaBJIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHUX BEIIECTB ISl HIUTHOCTpaLuU
UX XUMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh NMPHUHAJICKHOCTh M3YyUEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBY U CTPOCHHUIO K OIpEACIEHHOMY



KJIACCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHHWS 10 CHUCTEMATHYECKOU
HomeHknatype (IUPAC) u npuBOIUTH TPUBHAIBHBIC HA3BAHUS NI OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, TIUIEPUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWIMH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh YMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIEHTHAas M WOHHAas CBs3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHUE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKUHOB, apPOMATHYECKHUX VYTJIEBOJIOPOJIOB, CIHUPTOB, aJlbJECTUIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CJIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCIJIOT, O€NKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C WCHOJB30BAHUEM CTPYKTYPHBIX
hopmya;

c(hOpMHPOBAHHOCTh, YMEHHUS TOATBEP)KJIAaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJIOPOIHOTO
Coipbsi (HeThb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, DKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSITh ITH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3alINIO, BBISIBICHUE MPUYUMHHO-CJICJACTBEHHBIX CBA3EH — JUIS M3Yy4YCHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTepUaJbHOIO €IMHCTBA MU,



MCIIOJIb30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKOM XHUMHH ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHUH: TIPOBOJIUTH PACUETHI MO0 XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUH C UCIOJIb30BaHUEM (DU3UUECKUX
BEMYMH (Macca, O0OBEM Ta30B, KOJMUYECTBO BEIECTBA), XapPaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XUMHYECKOU
(GbopMysIBI BEIMIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTH Ia3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TIO3UIMH  DKOJOTMYECKON  Oe30MacHOCTH  MOCJHEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JE€ATEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepadOoTKOn
BEILIECTB, UCMOJB30BaTh MOJYYECHHBIE 3HAHUS TSl IPUHSITUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIIOACHUEM TPaBUII
Oe3omacHoro oOpalieHusi ¢ BeHleCTBaMHU M JIA0OPATOPHBIM OO0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIAEIOBaHUS, MPEJACTABIAThH B pa3InuyHON dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOTO TMOBEACHHS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJISX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAOLIEH
MPUPOJIHON CPEeJIbl U TIOCTUXKEHUS €€ YCTOMUMBOTO Pa3BUTHSA,

OCO3HaBaTh OINMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMHUYECKON nH(POpMaIINK B pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, MHTEepHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadaTsiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHO 3a1auei.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudeckKas
XUMUSD) OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABIEHUN: O MaTepUATHLHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSX W TMO3HABAEMOCTH SIBJICHUU NPUPOJLI, O MECT€ M 3HAYCHUU



XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiu B OOECHEYEHUH YCTOMYMBOTO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHHH HOBBIX MAaTEPHAIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B O0ECIEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUSA, B
bopMHpOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YEJIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 30POBBIO U MPHUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS — XUMHUYECKHMH »JJIIEMEHT, aToM, SApO aroMma,
U30TOIIbI, JICKTPOHHAsE 000JI0UKA aToMa, S-, P-, d-aToMHBIC OpOUTAIH, OCHOBHOE U
BO30YXKIAEHHOE COCTOSHUSI aToMa, TMOpUau3allds aTOMHBIX OpOuTalel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHCIICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKas pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AIEKTPOJUTHYECKAs JUCCOLMALIMS, CTENEeHb JUCCOLMUAIUU,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHUYECKON pEaKIMH, CKOPOCTh XUMUYECKON PeaklMi, XHMHUYECKOE PaBHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW HUCCOIUAIUU, MEPHUOIUYECKUN
3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHUsI MACCHI BEIIECTB, 3a4KOH COXPaHEHUS U
MPEBPAILCHUS] SHEPTUM NIPU XMMUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JIEXKallie B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUSI O CTPOCHHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJMOJIEKYJSIPHOM ypPOBHSAX; MPEJICTAaBICHUS O MEXaHM3Max XUMHUYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAaX M JUCIEPCHBIX CHCTEMAX;
(dakToJIOTHUYECKHE CBEICHHSI O CBOMCTBaX, COCTaBe, IMOJyYEHHUU U OE30MacHOM
WCIIOJB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY U MPAKTUYECKOU
JEeATCIBHOCTH  4YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
POU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHUU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaIlCHUM;

c(OpPMHPOBAHHOCTh YMEHHMS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cucremarnieckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
BEILECTB;

c(OpPMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS



XUMHUUYECKUX JJIEMEHTOB B COCJIUHEHMSX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAs,
MOHHAs, METa/InuecKkas, BOJOPOJHAs), THUI KPUCTANIMUYECKON PEHIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOH CBSI3M M TUIMA KPUCTAJUIMYECKOW pPEMIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCTh,  yMEHHWH:  KiIacCHU(PUIMPOBATH:  HEOPTAaHUUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUU 110 PA3IMYHBIM NMpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuuu, U3MEHEHHUIO
CTENIEHEH OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaju3aTopa W
JPYTHUE); CAMOCTOSITEIIHPHO BEIOMPATh OCHOBAHMS U KPUTEPHH IS Kilaccupukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOIUIYECKOTO 3akoHa [l
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB IMEPBOTO—YETBEPTOrO IMEPHUOJIOB
[Tepuomnueckont  cucrembl  J[.MI.  MengeneeBa,  UCHOJNB3Yys  TOHSATHS
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YKJIEHHOE SHEPrEeTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOECHUS
UX DJIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITIOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUUECKUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX peakIui; peakirii MOHHOrO OOMEHa MyTEM COCTAaBJICHUS WX TMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWUM;  peakUuyd  TUAPOJIN3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITMHKA U aTFOMUHUS );

c(hOpPMUPOBAHHOCTh yMEHHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XAMHUYECKUX PEAKIMU C y4ETOM HX DHEPreTUUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHYECKOM pEakiuu B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakToOpoB, a TakXKe XapakTep CMEMICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aehcTBuil (mpunuui Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,



JeKale B OCHOBE IMPOMBIIIJIEHHOTO MOJYYeHHUs] CEPHOW KHCIOTHI, aMMHAaKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; ILEIECO00PA3HOCTD
NPUMEHEHHUsI HEOPTraHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHUs COOTHOLIECHUSI PUCK-TI0JIb3a;

chOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAay4YHOIo
NO3HAHUS SIBJICHUI NpHUpPOABI — HAOIIOJCHHE, W3MEPEHHE, MOJECIHUPOBAHUE,
HKCIIEPUMEHT (PEasbHBIA U MBICIICHHBIH ), HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaXx,
YMEHUS PUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAaHUM BEILECTB
U s OOBSICHEHUS XUMHUYECKUX SBJICHHM, HUMEIOIIUX MECTO B TMPUPOJE,
MPAKTUYECKOM ACSITEIIbHOCTH YeJIOBEKa U B OBCETHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh YMEHHUS BBISBISITH B3aMMOCBS3b XUMHUYECKHX 3HAHHUM C
MNOHSTUSAMHU WU TPEACTABICHUSMU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
0o0s1ee OCO3HAHHOTO IOHMMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHl: C HCIOJb30BAHUEM
MOHSTUNA «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHILICHTPALIHS»;
MaccChl BEUIECTBA WM 00BEMA ra3a Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKUMU BEIIECTB; TEIUIOBOTO 3(dekTa
peakuuy; 3Ha4€HUs BOJOPOJHOIO IOKa3aTessl pacTBOPOB KHUCIOT M HIEJoYed ¢
U3BECTHOM CTEMEHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
IPOJYKTa PEAKLUH, €CIIM OJHO M3 MCXOJHBIX BEIIECTB JAAaHO B BHJIE PACTBOpA C
OMpe/IeIEHHON MAacCOBOM 10l paCcTBOPEHHOTO BEIIECTBA WM JIaHO B HU30BITKE
(MuMeeT mpUMeCH); JOJU BbIXOJAA MPOAYKTa PpPEaKUMH; OOBEMHBIX OTHOLICHHM
ras3os;

C(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (NpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, OINPEAEIICHUE
Cpelbl pPACTBOPOB BEIIECTB C IOMOILIBIO HHAUKATOPOB, H3YyYEHUE BIMSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakiuH, pelieHHe
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJII0/IEHMEM TpaBUil 0€30MacHOr0 OOpallleHHs C BEUIECTBAMU U JaOOPATOPHBIM
obopynoBanueM, (GopMyIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATh B
pa3iauyHON (opMme pe3yabTaTbhl SKCIEPUMEHTA, aHAJIU3UPOBATh U OLCHUBATh UX
JIOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJTIOATh MPABUIIA MOJb30BAHUS XUMUYECKOM
nocyol W JabopaTOpHBIM O0OpyJAOBaHWEM, OOpalleHHus C BeEIIeCTBAMH B
COOTBETCTBUHM C HMHCTPYKIMSIMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XHUMHUYECKUX
OTBITOB, AKOJIOTMYECKU I€JIeCO00pPa3HOro TMOBEACHUS B OBITY M TPYIOBOM
JESITEIbHOCTH B IIEJISIX COXPAHEHHsI CBOETO 370POBbsI, OKPYKAIOIIEH MPUPOIHOM
Cpeasl W JIOCTIKEHUS €€ YCTOMYMBOTO pa3BUTHs, OCO3HABAaTh OIACHOCTH



TOKCHUYECKOI'0 JIEUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh, YMEHHUMH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKOW nH(OpMaIMK B Pa3IMUYHBIX UCTOYHUKAX (HayyHas ¥ yueOHO-Hay4dHas
JauTepaTypa, cpeacTBa MaccoBor nHdopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
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n/n NMpoOrpamMmbl Bcero Konrporenpie  Ipakriieckue o0pa3oBaTejIbHbIE
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3.3 VrneBoasl 9 1
Hroro no pazmeny 41
Pa3znea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 12 1 2




Hroro no pazueny 12

Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 ‘ BricokoMOIEKyJISIpHBIE COSTUHEHUSI 6

Hroro no pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ni/m I;;:rhszl:f;::me PasIeiIon HTeM Beero Konrpoasnsie  Ilpakruyeckue f)lg;g)fo(:fab;:.])mnme
padoThI padoThI pecypes
Pa3nen 1. TeopeTnueckue OCHOBBI XUMUM
Crpoenue atoma. Ilepuonnueckuit 3ak0H
1.1 u [lepuoanueckas cucTeMa XUMUICCKUX 9
anemenToB 1. . Menaeneena
19 Crtpoenue BeniectBa. MHOrooopasue 11 1
BEILIECTB
1.3 XUMHUYECKUE PEAKIINU 19 1 3
Hroro o pasneny 39
Pa3nes 2. Heoprannueckasi XuMust
2.1 Hemeramst 31 1 3
2.2 Mertabl 23 1 2
Hroro no pazneny 54
Pa3znen 3. Xumus v :Ku3Hb
31 Mertobl NO3HaHUS B XUMUHU. XUMUSA U 9
KU3Hb
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

IIpenmeTt u 3HaYEHUE OPraHUYECKON
XHUMUH, TIPEJICTABIICHHE O MHOTO00pa3uu
OPraHUYECKUX COCTUHEHUIN

DJEKTPOHHOE CTPOCHHE aToMa yriiepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasneHTHbpIe BO3MOXKXHOCTH aTOMa YIiepoa

XuMuyeckasi CBsizb B OpPraHM4ECKUX
coeTMHEeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUs OPraHUuYECKUX
coenquHenuil A. M. byrneposa

KoauuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Buasl uzomepuu: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIE

3¢ }exTs B MONIEKyNIaX OpraHudecKuX
COeTMHEHNN

[IpencraBnenue o kKIaccuPUKANA U
cucremaruueckas Homenkinarypa (IUPAC)
OPraHUYEeCKHUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKOi
XUMUHU

Cucremarusanus 1 0000IeHNe 3HAHUHN 110
TEME

AJKaHBI: TOMOJIOTHYECKHH psifl, 001as
dbopMyIa, HOMEHKJIaTypa 1 U30MepHs,




10

OJICKTPOHHOC U ITPOCTPAHCTBEHHOC
CTPOCHUC MOJICKYIJI

duznueckre 1 XUMUYECKHE CBOMICTBA
AJIKaHOB

11

HaxoxzneHne ankaHoB B IIPUPOJE.
CriocoObI nostyueHus 1 IPUMEHEHNE
aJIKaHOB

12

13

[Muknoankansl: obmmas Gopmyna,
HOMEHKJIATypa u U30Mepusi, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOMCTB, CIOCOOBI
MOJTyYEHUS ¥ TIPUMEHEHUE

Pemenne pac4y€THbIX 3a1a4 HA
orpezieNieHue MOJIEKYIIPHON (HOpPMYIIbI
OPTraHUYECKOTO BEIIECTBA 10 MACCOBBIM
JIOJIIM aTOMOB DJIEMEHTOB, BXOIAIINX B €r0
coctaB. CucteMaTH3anus U 0000IIeHIE
3HAHUM I10 TeMe

14

15

AJKEHBI: TOMOJIOTHYECKHH psif, oOas
bopmyna, HOMEHKIATypa, NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CrpyKTypHas 1 LHUC-TPaHC-U30MEpUs
AJIKEHOB

®u3nyecKue U1 XNMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

17

18

CriocoObI nostyueHus 1 IpUMEHEHNE
QJIKEHOB

[TpakTrueckast padota Ne 1 o teme
"ITosrydyeHune 3TUIIEHA U U3YYEHUE €TI0
CBOMCTB"

Pemenue pacu€THbIx 3a/1a4 Ha
OTIpeIeIeHUE MOJIEKYIIIPHON (OPMYJIBI
OpPraHUYECKOI0 BELECTBA




AJ'IKaI[I/ICHLI: COprDKéHHBIC,

19 U30JIUPOBaHHbIEC, KyMYJIHPOBAaHHBIE.
Oco0eHHOCTH ANEKTPOHHOT'O CTPOCHUS

20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JTMEHOB

21 CriocoObI nostyueHus 1 IPUMEHEHNE
aJIKaIMeHOB
AJIKUHBI: TOMOJIOTHYECKU psijl, oOmias

29 dopmya, HOMEHKIATypa, IMEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
¢du3nveckne CBOMCTBA

23 XHMHYECKUE CBOWCTBA AJIKUHOB

24 KauecTBeHHBIE peakiiK Ha TPOIHYIO CBS3b

o5 CrniocoOblI MoTy4eHus U IpUMEHEHUe
QIKHHOB

26 Pemenue 3anat: pacy€Thl IO YPABHEHUIO
XUMHUYECKON peakIuu

7 Cucremaru3zaius 1 00001IeHHe 3HAHUH 110
TeMe
ApEHBI: TOMOJIOTUYECKUH PsiJ, 00mIast
dopmynna, HOMEHKIaTypa. DIEeKTPOHHOE U

28 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OeH30I1a U TONIyoua, UX (U3NYECKHe
CBOMCTBA

29 XUMHUECKUE CBOICTBA apEHOB: PEaKINH
3aMeIIeHus
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 IPUCOETUHEHNUS, OKUCIIEHUE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XUMUYECKUX CBOMCTB
cTHpoOJa

32 Pemienne pacu€THbIX 33124 HA




33

OIpe/IeIICHNE MOJICKYJSIPHOM (hOPMYJIbI
OPraHNYECKOTO BEIeCTBa

CriocoObI mosTyueHus 1 IPUMEHEHNE
apeHOB

34

35

36

['eHeTnYeCcKas CBA3b MEXAY Pa3InYHbIMU
KJIACCaAMHM YIJIEBOJOPOIOB

Pacuérbl o ypaBHEHUSIM XUMUYECKHUX
peakuuii. CucremaTtusanus u 06001eHrEe
3HaHUU 110 TEME

[Ipupoaustii ra3. [lonytHbie HEDTAHBIC
rassl

37

KameHnHbIi1 yroisp v IpOIyKTHI €70
nepepadoTKu

38

Hedtb 1 criocoOsl e€ nepepaboTKHy.
[IpumeHeHne TPOIYKTOB NEpepadOTKU
HeTH

39

40

41

42

43

I'eneTnueckas cBA3b MCKAY pa3JINdYHbIMU
KJ1acCaMH YIrji€BOJOpOJ0B

["amorenonpon3BoAHbBIE YTIIIEBOAOPOIOB:
AIEKTPOHHOE CTPOEHHE; PEaKIIUU
3aMEeIICHHS TaIoTeHa

JleWicTBue 1Ienoueh Ha
raJIOTeHIIPOU3BOIHbIE. B3anmoeiicTBue
JUTAJIOTCHAJIKAHOB C MarHueM U HMHKOM
CucremaTtu3zaiivs U 0000IIeHHE 3HAHUN TTO
pazneny "YrieBogopoasr"
KoHnTtponbhas pabota mo teme
"VYranesonopoast"

44

[IpenenbHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKHH psaJl, oOmras hopmyia,
CTpOEHHE MOJIEKYJI, H30MEpHs,
HOMEHKJIATypa, KJIaCCH(HKAIIHS,




¢buznyeckue cBoiicTBa

XUMHUYECKUE CBOMCTBA MPEETbHBIX

45 OJTHOATOMHBIX CIIUPTOB

16 CriocoObI mostyueHus 1 IPUMEHEHNE
OJIHOATOMHBIX CIIUPTOB
ITpocthie 3¢upbl: HOMEHKIATYpa U

47 U30MepHsi, 0COOCHHOCTH (PU3NUECKUX U
XMMHUYECKHX CBOUCTB
MHOroaTOMHBbIE CIIUPTHI: TUIIEHIIIUKOIb U

48 TIIMIEPUH, UX (pU3nYecKre 1 XUMUIECKHe
CBOMCTBa

49 CriocoObI mosTydeHus 1 IpUMEHEHNE
MHOI'0QTOMHBIX CIIUPTOB

50 @deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
cBoicTBa. TOKCHYHOCTH (heHoIIa

o1 XuMuyeckue cBoicTBa (heHona

50 CrniocoObl 1osy4eHus U NpUMeHEeHue
denona
[Tpaktuyeckas padora Ne 2. Pemenue

53 IKCTIEPUMEHTATBHBIX 33/1a4 110 TEMe
"Criupthl U eHonb!"

54 Cucremarusanys 1 0000IeHNe 3HAHUHN 110
TeMe
AJbJIEerupl ¥ KETOHBI: SJIEKTPOHHOE

55 CTpoeHHEe KapOOHUILHOU IPYIIIbL;
TOMOJIOTHUECKHUE psibl, 00mIast popmyina,
WU30MepHs 1 HOMEHKJIaTypa

56 ATbaeruipl ¥ KeTOHBI: (PU3HUECKUE
CBOWCTBA; peaKkIK MPUCOECTUHEHHUS

57 Peakuiuu okucieHus 1 KayeCTBEHHBIC
PEaKIMK albJETUI0B U KETOHOB

58 CniocoOpI TTOTyYeHUS aTbACTHIOB U




KETOHOB

59

OnHOOCHOBHBIE TIpe/IeNIbHBIC KAPOOHOBBIC
KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJI

60

61

W3omepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHE CBOWCTBA
XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

OcobeHHOCTH CBONCTB MypaBbUHOM
KHUCI0Thl. MHOrooOpasue kapOOHOBBIX
KUCJIOT

63

64

Oco0eHHOCTH CBOICTB: HENPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKApOOHOBBIX, THIPOKCHKAPOOHOBBIX
kucnot. [IpencraButenu BhICIINX
KapOOHOBBIX KUCIIOT

[TonsiTHE O TPOM3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

66

67

CniocoOslI oTydeHus U IpUMeHEHUe
KapOOHOBBIX KUCIIOT

CrnoxHbIe 3(DUPHI: TOMOJIOTHYECKUHN P,
oOmras popmyna, U30MepHs U
HOMEHKJIaTypa

duszndeckre U XUMUYECKIE CBOMCTBA
3pHpoB

68

Pemenne pacuéTHbIX 3a1a4: 10 YpaBHEHHIO
XUMHYECKON pPEaKIMH, Ha ONIPEEICHHE
MOJIEKYJISIPHOM (POPMYJIIbI OPraHHYECKOT O
BELIECTBA

69

[IpaxTuueckas padora Ne 3. Pemenue
9KCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"KapOoHoBsle kucinotsl. CiioxxHbie 3gpupsr"




70

71

72

XKupsr: crpoeHue, pu3nvecKue u
XUMUYECKHE CBOUCTBA (TUAPOITU3)

Oco0OeHHOCTH CBOICTB JKHUPOB,
COZIEPIKAIUX OCTaTKU HEMPEAETbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOIE

MBpbL1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Moroliee AcrcTaue. [lonsaTue o
CHHTETUYECKHUX MOIOLIUX CPEACTBAX

(CMC)

73

['eHeTnyeckas CBSI3b YII€BOJOPOAOB U
KHCJIOPOJICO/IEPKALUX OpPraHMYECKUX
BEIIICCTB

74

75

76

77

Pacuétpl o ypaBHEHUSIM XUMHUYECKUX
peaKuuit

CucremaTtu3zaiiys u 0000IIeHHE 3HAHUN IO
TeMe

OO0m1as XxapakKTepucTUKa YrJIeBOJIOB U
KJlaccU(UKaIus yrieBogoB (MOHO-, IU- U
MoJIMCaxapubl)

Momnocaxapusl: GuU3HMUECKUE CBOMCTBA U
HAXO0XJICHHE B IPUPOJIC

78

79

80

HpI/IMCHeHI/IC TJIFOKO3H5I, e€ 3HaUCHHE B
KU3HCACATCIbHOCTH OpraHnu3sma

Jucaxapunpl: caxapo3a, MajabT03a U
nakrTo3a. Haxoxxnenue B npupoae u
IPUMEHEHHE JUCaXapuI0B
[Tonucaxapuapl: cTpOEHUE MAKPOMOJIEKYII,
buznyeckue 1 XuMHUYeCKHe CBONCTBA,
IIPUMEHEHNE

81

[TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX

82

Pewienne pacdyeTHbIX 3a1a4 HA
OIpeCIICHUE TOJIA BBIXOAA MPOYKTa




pP€aKkiuu OT TCOPETHYECKHU BO3MOKHOI'O

83

84

85

86

CucreMmarusanys 1 0000IeHrE 3HAHUHN 110
pazzaeny

KonTtponbHast pabora o Teme
"Kucnopoaconepsxaniyue opraHui4ecKue
coeauHeHHS"

AMUHBL: KTacCUpUKAIHS, CTPOCHUE
MoJIeKy, o011as popmyia, u3oMepus,
HOMEHKJIaTypa U (PU3HYEeCKHe CBOWCTBA

XUMHUYECKHE CBOMCTBA ann(pPaTHIecKux
aMHUHOB

87

AHWINH: CTPOEHUE aHWINHA, 0COOEHHOCTH
XMMHUYECKHX CBOMCTB aHUJIMHA

88

89

CrniocoOblI MoTy4eHus U IpUMEHEHUe
annpaTUYECKUX aMUHOB

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
uzomepus, (pu3nuecKre CBOMCTBA.
OtnenbpHBIC IPEACTABUTEIH Ol
AMUHOKHCIIOT

90

XHUMHYECKHE CBOMCTBA AMHUHOKHCIIOT, UX
OMOJIOrMYeCcKOe 3HAUCHINE aMHHOKHUCIIOT.
CuHres u TUAPOJIN3 MCIITUA0B

91
92

benku kak npupoAHbIE TOIUMEPHI;
CTPYKTYpPHI OEITKOB

XUMHUYECKHE CBOUCTBA OEIIKOB

93

A30Tcoz[ep>1<a1uue TCTCPOUUKIINICCKHUC
COCOAMHCHUS. HYK.]'IGI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOCHHUC U Ouonoruyeckas POJib

94

[IpakTuueckas padora Ne 4. Perenue
9KCHEPUMEHTAIbHBIX 3334 110 TEME
"A3oTcoaeprKalye opraHun4ecKue
coenuueHus"




95

96

97

[TpakTuueckas padota Ne 5. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coequueHui"

KonTtponbHast pabora o Teme
"A30TcoAepKallle OPraHUYECKUE
coequHeHusa"

OCHOBHBIE TTOHATHS XUMHU
BBICOKOMOIJICKYJISIPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CUHTC3a —IIOJIMMCPU3AlHA U
IIOJIMKOHACHCAII U

98

99

[Tnactmaccel. YTunuszanus u nepepadboTka
IUIACTUKA

DnacToMepbl: HaTypaJlbHbBIN
CHHTETHYECKHE Kayuyku. Pe3nna

100

101

102

Bousiokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHteTndyeckue. [lonumepsl cenuanbHOro
Ha3HAYECHHUS

[IpakTuueckas pabora Ne 6. Pemenue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
"Pacrno3HaBaHue mjIacTMace U BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS

M3Y4YEHHOT0 MaTepuaa 1o TeMe
"BbICOKOMONIEKYIJISIpHBIE COETMHEHUS "

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
wn Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie fIISy‘I CHHSI :)Iﬁl?al; OBATENBLHEIE
padoThI padoTbI
pecypcsl
1 Atom. CocTaB aTOMHBIX s7€p. XUMUUECKUM 1
3nemMeHT. M30Tonsl
2 CtpoeHue AIeKTPOHHBIX 000I0YEK aTOMOB, 1
KBaHTOBBIE YHUCIIA
3 Knaccudukanus XuMHUUeCKUX 3JIEMEHTOB (s-, 1
p-, d-, f-amemeHTHI)
4 Pacnipenenenue 31€KTpOHOB O ATOMHBIM 1
opOuTaIsIM
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YyXAEHHOM 1
COCTOSTHUHU
6 OeKTpOHHbIE KOH(PUTypallMi HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
ITepronnuecknii 3akoH u [lepuoanueckas
7 CUCTEMA XMMHUYECKHX ieMeHToB /1. 1. 1
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOEHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU 1
MPOCTBIX U CJIOKHBIX BEIIECTB MO IPyINIam U
nepuogam
9 Cucremaru3zaius 1 0000IIeHUE 3HAHUH 110 1
TeMe
Buner xumnueckoul cBsa3u. MexaHu3MEl
10 00pa30BaHUs KOBAJICHTHOM CBSI3H. 1

Bonopoanas cBsizb. MexMONIEKyIsipHbIE




B3aUMOJICUCTBUA

11

BaneHTHOCTh U BaJleHTHbIE BO3MOXKHOCTH
aToMOB. CB3b 3JIEKTPOHHOHN CTPYKTYpPbI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

12

13

HpCI[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAaB U HOMCHKJIATypa

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIIECTB

14

15

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

VcTrHHBIE PacTBOPHI: HACBHIILIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

17

18

Crioco0b! BeIpaXKeHUs KOHIIEHTPALUU
pacTBOpoOB

Pemenue 3a1a4 ¢ UCTONBb30BaHUEM TTOHATHI
"MaccoBast 10JI1 paCTBOPEHHOIO BellecTsa',
"MoJisipHasi KOHIIEHTparus'"
Knaccudukanus u HomeHkiaTypa
HEOPraHMYECKUX BEIIECTB

19

20

CI/ICTCMaTI/ISaI_II/ISI n 0606H_[CHI/IC 3HAHUM 110
TEME

KonTtponbHas padora no temam "Ctpoenue
aroMma. [lepuonnueckuii 3aKOH 1
[lepronnyeckas cucreMa XUMHYECKUX
anemenToB J[. 1. MenneneeBa", "Ctpoenue
BemecTBa. MHorooOpasue BeriecTs"

21

Knaccudukanus XuMU4ecKux peakiuui B
HEOPraHWYECKOW M OPraHUuYeCKON XUMUU.
3aKOH COXpaHEHMsI MACChl BELLIECTB; 3aKOH




22

COXpaHEHUs U MPEBPAICHUS SHEPTUU TIPH
XUMHYECKHX PEaKIUIX

TennoBble 3 (HEeKThl XUMUYECKUX PEaKIUii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

26

Brraucnenus no YpaBHCHHUAM XUMHUYCCKUX
peaKum”I U TCPMOXUMHUYCCKUM YPABHCHUAM

CKOpOoCTh XMMHUYECKOH peaklnH, e€
3aBUCHUMOCTH OT PAa3IMYHBIX (PaKTOPOB.
Karanms u karanusaropsl
['oMoreHHbIe U reTeporeHHbIe peakuu
[TpakTuueckast pabota Ne 1 mo teme
"BiusiHre pa3mUYHbIX (GaKTOPOB HA
CKOPOCTbh XUMHYECKOU peakiuu"

27

28

29

30

31

32

33

OO6paTtumbie U HEOOpATUMBIE PEaKIUU.
XUMHUYECKOE PABHOBECHE

[IpakTuueckas pabora Ne 2 o Teme
"BausiHue pa3nuuHbIX GaKTOPOB Ha
M0JIO’KEHNE XUMHUYECKOTO paBHOBECHS"

DnekTponuTHdeckas auccounanus. CuiabHbIe
U cradbie AeKTponuThl. CTeneHb

U CCOIHAIAN

Honnoe npousseaenue Boabl. Cpena BOIHBIX
pactBopoB. Bonopoausiii nokazarens (pH)
pactBopa

I'moponus coneit. Peakuuu, nporekaromue B
pacTBopax dIEKTPOJIUTOB

[TpakTrueckast padota Ne 3 o Teme
"XUMHUYECKHE PeaKIIMU B pacTBOpax
3JIEKTPOIUTOB"

OKHUCINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

peakuuu. BaxxHenme OKucIuTenm u
BOCCTAaHOBUTEIN




MeTo/ 37IeKTPOHHOTO (37I€KTOHHO-HOHHOTO)

34 1
OanaHca

35 DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB 1
BEILIECTB

36 Pemenue 3aay pa3nuaHbIX TUIIOB 1

37 Pemenue 3a1ay pa3nuaHbIX TUIIOB 1

38 CI/ICT?'MaTI/IBaI_II/I}I 1 000011IeHIEe 3HAHUH T10 1
TeMe "XuMuueckue peakiuu'

39 KOHTpOJ'I'{:HaSI pabora 1o Teme "XUMHUCCKHE 1
peakiuu
[Tonoxxenne Hemeramnos B Ilepunoanueckon

40 CHCTEME XUMHUYECKuX 3yemMeHToB [1. M. 1
MemnieneeBa 1 0COOCHHOCTH CTPOCHUS HX
aToMoB. DHU3NUECKHEe CBOMCTBA HEMETAJIOB

41 AnoTponusi HeMeTauioB (Ha puMepe 1
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposa)

42 Bognopona: nonyuenue, pusndeckue u 1
XHMHUYECKHE CBOMCTBA. ['napuibl
["anoreHsl: HaXOXKACHNUE B IPUPOJIE, CIIOCOOBI

43 MOJIy4eHUs, PU3NYECKUE U XUMUUECKHE 1
CBOMCTBA
I"anorenoBonopoasl. Baxxnenmme

44 KHCIIOPOJICOIEpKAIINE COSTUHEHUS 1
rajoreHOB
JlaGopaTopHbIe U TPOMBITIUICHHBIE CITOCOOBI

45 noJryueHus rajgoreHoB. [Ipumenenue 1
TaJIOTeHOB U UX COCTUHEHUH
[Ipaktuueckas padota Ne 4. Pemnienne

46 HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME 1
"T"anorens"

47 Kucnopon: mabopaTopHbie 1 1

IMPOMBIIIJICHHBIC CII0COOBI MOJIy4CHUA,




du3nyeckue U XuMuyeckue cBoicTBa. O30H.
[IprMeHeHne Kuciaopoaa u 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemienue 3a1a4 pa3nuyHbIX THIIOB
Cepa: HaXOXXJEHHE B IPUPOJIE, CTIOCOOBI

50 MoTy4eHus1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBA

o1 CepoBonopo, cynbhuabt

50 Kucnopoaconepxkaiue coeluHEHHs! Cepbl.
Oco0eHHOCTH CBOMCTB CEpHON KMCIIOThI
[IpakTuueckas padora Ne 5. Pemenue

53 3KCHEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u
e€ coequHeHus"
A3OT: HaX0XKJIEHHE B IPUPOJE, CIIOCOOBI

54 HOJy4YeHHUs1, PU3NUYECKUE U XUMUYECKHE
CBOIcTBa. AMMUAK, HUTPUIBI

55 Kucnopozacoaepskamme coeiMHEHUS a30Ta.
Oco0eHHOCTH CBOWCTB a30THON KUCIIOTHI

56 [TpuMeHeHue a30Ta M €ro COeAUHEHUH.
A30THBIE y10OpeHus
docdop: HaxX0kKAEHUE B IPUPOJE, CIOCOOBI

57 MOJIy4eHUusl, PU3NYECKUE U XUMUUECKHE
cBoiicTBa. Pochuast u Gochun

58 Oxkcunsl pocdopa, pochopcoaepxariue
KucJIOoThl. Conu (hochOpHON KHCIOTHI

59 [Tpumenenue docdopa 1 €ero CoeTUHEHUH.
®ocdopHble yroopeHus
[IpakTuueckas padora Ne 6. Perenue

60 IKCIIEPUMEHTAIILHBIX 337124 10 TeMe "A30T U
docdop u ux coenuHeHUs"

61 Yrunepoa: HaXOXIACHUE B IPUPOJE,

AJUTOTPOITHBIC MOAM(UKAINK; (U3HIECCKUE U




XUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHHUEC

Oxkcua yrinepona(Il), okcun yrinepona(IV),

62 YTOJbHasl KUCJIOTA U €€ COIU .
63 Pemienue 3a1a4 pa3nuyHbIX THIIOB 1
Kpemuuii: HaxoxaeHue B IpUpoe, CriocoObl
64 MoTy4eHus1, GU3NIECKHUE U XUMHUYECKUE 1
CBOMCTBA

65 Oxcupn kpemuusi(1V), kpeMHueBas KUcoTa, 1
CUJIMKATBI

66 [IprMeHeHne KpeMHUS U €r0 COCTMHEHUM. 1
Crekii0, €ro moyiyueHue, BUAbI CTEKIIa

67 Pemenue 3a1a4u pa3audyHbIX THIIOB 1

68 CI/ICT?'MaTI/ISaI_II/I}I 1 000011IeHIe 3HAHUH 110 1
teme "Hemeramibr"

69 KonTpoapHas padora o teme "HemeTasr" 1

70 AHanu3 pe3yinbTaToB KOHTPOJIBHON padoThI, 1
KOPPEKIIHSI OIIHOOK
ITonoxenue MmeraiuioB B llepuoanyeckon

71 CUCTEME XMMHUYECKHUX AJIEMEHTOB. 1
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI0YEK aTOMOB METAJJIOB

79 OO6mue ¢puznyecKkre CBOMCTBa METaIIIOB. 1
[IpumeneHnre MeTauioB B OBITY U TEXHUKE

73 Cnasel MeTaiioB. Koppo3ust meTamioB 1

74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB 1
DIIEKTPOXUMUYECKUHN Pl HAIPSKEHUM

75 MeTaisoB. O0mue crnocoObl MOTyYeHUS 1
METaJIJIOB
OO6mas xapakTepucTuka MeTayioB [A-

76 rpymmsl llepruoauyeckoin cucrteMsl 1

XUMHUYECKHUX dJIeMEeHTOB. HaTpuii u kanuit:
noJy4eHue, pu3nuecKkue u XUMUIeCKHue




77

CBOICTBA, IPUMEHEHHNE MPOCTHIX BEUIECTB U
UX COCOUHEHUN

OO0mmas xapaktepucTuka MetamioB [1A-
rpynmnsl [lepuoanyeckoi cuctemMbl
XAMHUYECKHUX 3JIEMEHTOB. Maruui u
KaJbIUil: MoJdy4YeHue, (pu3ndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCANHEHUIN

78

KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79

80

AJTIOMUHMI: IMOJIy4YCHHC, q)HSI/I‘leCKI/Ie n
XUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC

AmdoTepHbIe CBOICTBA OKCHIA U
THJIPOKCUA ATFOMUHUA,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS, UX
IpUMEHEHHE

81

82

83

Pemenne 3a1a4 pas3sIM4YHbIX TUIIOB

[IpakTuueckas pabora Ne 7. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"MeTasuibl TIaBHBIX oArpymnmn"

OO0m1as XxapakKTepUCTUKA METAIIOB
no6ouHsIx noarpymni (b-rpymm)
[lepronnveckoit cCHCTEMBI XUMUYECKUX
HJIEMEHTOB

84

85

86

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
u €ro COGHHH@HI/Iﬁ, HUX IPUMCHCHUC

Baxwuelimme coenMHEeHNsI MapraHia.
[lepmanranar kanus, €Ero OKUCIUTEIbHbIE
CBOMCTBA

Pu3nyecKue 1 XMMUYECKUE CBOMCTBA Keje3a

u ero coenuHeHui. [lonydyenue u
MIPUMEHEHHUE CIIJIaBOB XKee3a

87

dusnyeckue U XUMUYECKUE CBOMCTBA MeIU U




e€ COeTMHCHM, NX TPUMEHEHNE

duzndyeckre U XUMHUYECKIE CBOMCTBA OWMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE. 1
['MIpOKCOKOMITIIEKCHI IUHKA
[TpakTuueckas padora Ne 8. Pemenue

89 HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME 1
"MeTtasuibl T0OOYHBIX TTOArpyI"

90 Pemenne 3a1ayu pa3audHbIX THIIOB 1

91 O06o0011eHre U cUCTeMaTU3allks U3Y4€HHOTO 1
Martepuaia o teme "Mertamib"

92 KoHnTtposnbHas padora o teme "Mertamib" 1

93 AHanu3 pe3yinbTaToB KOHTPOJIBHOHN paboTHI, 1
KOPPEKIIHsI OIUOOK
Ponb xumun B obecrieueHun yCTOHYMBOTO

94 pa3ButTus yenosedecTa. [lonarue o 1
HAYYHBIX METO/aX MCCIIEIOBAHNUS BEIIECTB
HayuHple mpuUHIMITEI OpraHU3aluu

95 XUMHUYECKOT0 IIPOU3BO/ICTBA. 1
[TpombIIeHHBIE CITOCOOBI TTOTYIEeHUS
Ba)KHEHIINX BEIECTB

96 XUMHUECKOE 3arps3HEHUE OKpYXKaromei 1
CpeZIbl M €0 TOCIECTBUS

97 XUMUS U 30pPOBbE YETIOBEKA. 1
JlexapcTBeHHBIE CpencTBa

98 Xumus nuim. Poiab XuMuu B o0ecrieueHnu 1
MUILEBOM 0e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa. 1
beiToBas xumus
XuMHs B CTPOUTENBCTBE. BakHemne

100 CTPOUTENbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl

101 XUMHUS B CEIbCKOM XO3sIICTBeE. 1




Opranuyeckue 1 MUHEpaJIbHbIE y100peHus

CucreMmarusanys U 0000IeHNE 3HAHUI 110
TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

102
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