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y4eOHOro npeaMera « XuMHUs»
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HOACHUTEJIBHASA 3AITUCKA

PaGouast mporpamMmMa 1o XMMUU Ha YPOBHE CPEIHEro OOIIero 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepalbHOM TOCyIapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOoJIOkeHU «CTpaterun pa3BuTusi BocnuTaHusi B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBUAX —AUG(EpeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
OpOAODKEHHUsS OOyudeHHUsT B OpPraHu3alusax MNpo(ecCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENIeH, COACpKaHUs,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJly4YE€HUE MPEJICTaBICHUsI O LEsIX, COJAEp)KaHWU, OOIIell cTpareruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHNE: NPHUHLHIIOB CTPYKTYpHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (OpMe €IUHOI0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;

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

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpaMMbl CpeJHero o01ero oOpa3oBaHUs (JITYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENENsThCSl B COOTBETCTBUM C HANpaBICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIIMpoOBaHHOTO O0yYEeHHUs Ha YpPOBHE CpeIHEro oOImero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccroHaIbHOIO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEAYIOMIETr0 NOJTYyYeHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeamera «XuMHUS» OPUEHTHUPOBAHO TAKXKE Ha pelIeHue 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4deHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 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» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHsS IpeaMmeTa. JTa CHUCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJILHOTO YBEJIMYEHUsS OO0bEMAa 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHamMuKH. HM3ydeHue mnepuoanyeckoro 3akoHa u llepmoanueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yuenue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTHU
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
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpPEeAeIEHHOTO poduis (TJIaBHBIM
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 AJIEMEHTHhI y4eOHOTO MaTepuaia mo obmiei xumuu. [lpu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOAVHAMHUKH, DJIEKTPOJIM3d, NPEACTABICHUA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTPHOTO  PACCMOTPEHHUS XMMHMUYECKOM  OpraHu3allid  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHCJIOTBI U Apyrue. I[Ipu 3ToOM 3HaHHA O COCTaBE M CBOMCTBAxX NPEACTAaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJE€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 TUTEpATypay.

[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 XUMUU Kak oOO0JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJIEHUW NIPUPOJIBI, O MECTE XUMUHU 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 MaTEPUAJIOB, HOBBIX NCTOYHUKOB DHEPIUH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMbl 3HAaHUHM, JIEXKAIMX B OCHOBE XHMMHUYECKOH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHHUSI XUMUYECKUX PEAKUHM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XHMHYCCKHX 3HAHUH i1 OOBACHCHHS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C IMO3UIMI SKOJIOTUIECKON 0€30MaCHOCTH MOCIICCTBHIA
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKAECHHOCTH B TI0O3HABAEMOCTU SIBIICHUM TIPUPO/IBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

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

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 00IIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COJEPXAHME YYEGBHOI'O IPE/IMETA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHUE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT OpraHudeckux coeauHeHnit A.M. bByrtinepoBa wu
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buuabl H30MEpUM: CTPYKTYypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranundeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01Ias GopMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, HW30MEpU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankensl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmylia, HOMEHKIATYypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHUS, 3aMEIIECHUS B O-TOJOKECHHE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. OuU3nyeckue CBOMCTBA AJKMHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHUCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJieKylbl OeH3osna. dusnyeckue CBOICTBA apEeHOB. XHMHYECKHUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedgTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHd. B3auMoaencTBUE MUTaIOTEHAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M WX IPEBpALICHUIL:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcupa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOIOB U FAJION€HIIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa U kinaccupukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJTHOATOMHBIX CHHUPTOB. BoOIOpoaHBIE CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMUYECKHE CBOWMCTBA: PEAKLMHU 3aMEIICHUS, B3aUMOJIECUCTBHE C OPraHUYEeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0Ob!I osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHWYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  pPEaKUuU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U APOMATHYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMosornueckuil psia, oOwmas Gopmyna, U30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, puanyeckiue 1 XUMHUYECKHE CBOICTBA KUPOB: TUAPOIIN3 B
KHUCIION U 11enoyHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA U HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuasl: caxapos3a, MaJbTo3a U
JaKkTo3a. BoccTaHaBnMBaIKMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIKOJI03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHUS BEIIECTB M HUX MPEBPAIICHUI:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB), KAYECTBEHHbIE pPEAKUUU Ha aubJerubl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudaTUYecKue ¥ apoOMAaTHYECKHE; IEPBUYHBIC, BTOPUYHBIE M TPETHUYHBIC.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKWJIaMMOHHUS.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHe anvdarnueckux aMuHOB. llonydeHue aHuUIUHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTaeabHbIE MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJHUKOHJICHCALUHU, O0pa3oBaHHWE TMENTHIHOM CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peaknuu Ha O€NKH, pelIeHHWE OHKCICPUMEHTAJbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCTUHEHUN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJidTUICHTEpePTasar). Y THin3aius u nepepadoTka IiacTUkKa.

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

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

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, PEUIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (POPMYJIBI  OPraHUYECKOTO COEIUMHEHUsI M0 Macce (00BEMY)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, OMpPEACICHUE JOJIM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSTUWA, TaK W TOHSTUH, MPUHATBIX B OTIEIbHBIX HpPEAMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEPOTPOQHBIA THUIl MUTAHUS, OPOKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kiaccudukaius XuMU4YeCKuX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Meuneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IiauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha TTpUMEpEe COCAUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUICEKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJIApPHOTO M HEMOJEKYJIAPHOTO  CTPOCHHUA.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsT KOHIIEHTpauusi. HacwileHuble u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKIX peakldii B HEOPraHMYECKOH U OpraHu4ecKOu
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, € 3aBUCHMOCTh OT Pa3jINYHBIX (DAaKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATypa, AaBJICHUE U KOHIICHTPAIIMU BEIIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

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

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpaICHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIMii HOHHOTO0 OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKUUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUS HEMETALIOB (Ha MpUMEpPE KHUCIOpPOaa, CEPbI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaUlaMH, BOCCTAaHOBUTEIbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoje, CIOCOOBI MOTydeHUs, (U3NYECKUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI TOTYYCHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
ceppl(VI). Cepuucras um cepHas KHCIOTBI U uX coid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IpumMeHeHue azorta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coenuHenuil. docdopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
CoJIi. AKTUBUPOBAHHBIA yroyib, ajncopOuus. DymnepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xummuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[Ipumenenue kpeMHus U ero coeAnHeHuil. CTEKI0, €ro Moiay4eHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cpoiictBa MeTawioB. IlpuMeHeHune MerTamioB B OBITY U TEXHUKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmeramuioB |A-rpynmner [lepuoanueckoii crucTeMbl
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kanpluil: moJlyueHue, (usnueckue Hu
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, TUAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTENIbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAIOB, ropeHue cepul, docdopa, xeneza, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
MIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenb», «Cepa u e€ coeaMHEHUA», «A30T U (HOocHOp U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBI OpraHu3alii XUMUYECKOTO MTPOU3BOACTBA. IIpoMbIIeHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumuu B 06ecrieyeHMH SHEPreTHIeCKor Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€30MMacHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XUMHUS B CEIBCKOM X03sicTBe. OpraHndyeckre U MUHEpaabHbIE yI00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMHM BEIISCTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM NOMW W MOJSAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHu4eckol XuMuM B 11 Kiacce oCyIIeCTBIISIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, KiIacCU(PUKAIUs, MePUOJUIYHOCTb, HAOIOICHHUE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TEl0, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, WJCaIbHBIA Tras,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTICBObI, HYKIICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHNA YYEBHOI'O ITPEIMETA
JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
oOmiero o0pa3oBaHUsl BBIJIETIEHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTA U CAMOOTIPEICNICHUIO; HAJIMYME MOTUBAIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAJIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HCHHBIC TITaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON e TEIHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpMUPOBAHHOCTh OIbITa I[IO3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOyyarommxcsi B MpoIEecce peann3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS .

OCO3HaHMS 00YYaIOUUMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TMpPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEHIEHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITTOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YU4EOHOU NeATEILHOCTH,

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[ICHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAydYHOMY HaCJEIUI0
OTE€UYCCTBECHHOMN XUMUM;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPUH W TMPAKTHIECKOTO
MPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, 4YTO JIaHHBIE HAyKH €CTh pE3yJbTar
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
TIOCTOSTHHOTO TPY/Ia YUYEHBIX U MMPAKTHKOB,;

WHTEpeca M TO3HABAaTEIbHBIX MOTHBOB B TOJYYEHHU U TOCICIYIOIEM
aHanu3e WHPOpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

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

TOTOBHOCTH OIICHWBATh CBOE MOBEICHUE M TOCTYNKH CBOMX TOBAPHIIECH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3WYECKOMYy W
MICUXUYECKOMY 370POBBIO;

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

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAIOIIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

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

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM MW  JpPYrux BHAaX
NEeSTeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE B PEHICHUH MPAKTUYECKUX 3aj]ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUN TT0 XUMUH;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I€JIECO00PA3HOTO OTHOUICHUS K TMPUPOJIE KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COITMAIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
MPUPOTHON Cpeie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIE IKOJIOTHYCCKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

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

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKW U 0OIIECTBEHHON NIPAKTUKH;

MOHUMAHUS CIHeNU(PUKA XWMHHM KaK HayKd, OCO3HaHUS € poird B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpPAaBICHHOCTH W BaXHOM pOJIM B
CO37JaHMM HOBOW 0a3bl MaTepUabHOM KyJIbTYpbl, B PEIICHUH TI00aJbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUHM MEIUIMHBI, 00€CTICUEHUN
YCIIOBUM YCHEIIHOTO TPYJla U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TIOHMMaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHaliM3a U OOBSICHEHUS SIBIICHUM OKpPY>KarOIIero Mupa u
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAay4yHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEPHIBHOMY OOpa30oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

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

METAIIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHbie pe3yabTaThl OCBOSCHHUS MPOrPaMMbl MO XUMUU Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

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,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD O0yJaroIIIXCS WCITI0JIb30BATh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAIbHBIC y4YCOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JIOTHYECKHUE IeHCTBUSA:

CaMOCTOSITENILHO  (OPMYJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS U1l OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpPATh OCHOBAaHUA M KpPUTEpUHM IS KIAacCU(PUKALMK BEUIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHaBIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3M MEXAY M3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pacCyX IeHUs (MHIYKTUBHbBIE, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IPUMEHSATH B MPOLIECCE MMO3HAHUS UCIOJIb3yEMbIE B XMMUN CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJIETbHBIC MTPEICTABICHUS — XUMHUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKkas (opmysa, YpaBHEHHE XUMHUYECKOU
peaklMy — TMpU PElIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3aJ1ad,



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

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJECTh OCHOBAMH METOJOB HAyYHOI'O IO3HAHUS BEUIECTB M XUMHYECKHUX
peakuuit;

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

BIAJCTh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAaHUSA M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (opMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O NPOAETIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEIIPOTUBOPEYNBOCTB;

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

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uHGpOpMAIMell: TPUMEHSATh MEXIpeaAMeTHbIe (pusnueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYyJibl, a00pEeBUATYPBI, HOMEHKJIATYPY;
UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.
KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

3aJlaBaTh BOMPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMbI B XOJ€ IUaoTa U/ Wi

JIMCKYCCHUH, BBICKA3bIBaTh HIeH, (HOPMYITUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS MTPEIJIOKEHHON 3a/1a4H;



BBICTYNIATh C MPE3EHTAUMEN pe3yJIbTaTOB IO3HABATENBHOW JESITEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSATEIIBHO WIH COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKOH pabOThl MO UCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaau3aluu yueOHOro MpoeKTa, 1 (opMyIHpoBaTh BHIBOIbBI
II0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM ITyTEM COIVIACOBAHUS IO3ULUHN B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Yy4eOHbIC NeHCTBHA:

CaMOCTOSATEIBbHO IIIAHUPOBATh M  OCYIIECTBIATH CBOK II03HABATEIbHYIO
JEeATEIbHOCTb, ompeneisis €€ Leaud M 3aJaud, KOHTPOJIMPOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEJIaraeMblii alrOpUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX UM UCCIENOBATeNbCKUX 3ajad, BbIOMpaTh Hauboiee
3¢ (dEeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM TOJNyYeHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMUYECKUX PEAKUHUAX; OCYIIECTBIIATh CAMOKOHTPOJIb JAESTEIIbHOCTH
Ha OCHOBE CAMOAHaJIM3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IMPOrpaMMBbl IO XUMUU Ha YIriyOJa&éHHOM
YpPOBHE Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
JUIs y4eOHOTo npeaMeTa «XUMHUs HayyHble 3HAHUS, YMEHUS U CLIOCOOBI AEUCTBUM
[0 OCBOEHUIO, MHTEPIPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI E€ATEIbHOCTH
[0 TMOJYYEHHIO HOBOTI'O 3HAHMSI M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYalIUsIX, a TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHBIE PE3yJIbTaThl MPEACTABICHBI IO TOoJaM
U3YUYECHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(OpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHUYeCKOM
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ pojiu B OOECHEUYEHUH YCTONYHMBOIO
pa3BUTHUS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHMUECKOM, SJHEPIeTUYECKON U
NUIIEBOM O€30MaCHOCTH, B Pa3BUTHM MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpPHAJIOB,
HOBBIX HUCTOYHHKOB SHEPIUH, B o0ecrnieueHnun palMOHAIIBHOTO
IPUPOJIOTIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUSI M OOIIEH KyJIbTYpbl
YelOBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJAHOMN CPEJE;

BJIAJCHUE  CUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAsS
oboiouka aroma, S-, P-, d-aToMHbIC OpOWTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus aTOMHBIX oOpOuTajel, HWOH, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIpHASI Macca, MOJISIPHBIA 00BEM, YIIEpOAHBIN CKENIET, PyHKIUOHATbHAS
rpynna, pagukai, CTPYKTypHble (opMmynbl (pa3BEpHYTbIE, COKpAIEHHBIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTYpHas M IPOCTPAHCTBEHHAs (TeoMeTpuyecKas,



ONTUYECKasi), H30MEPhbl, TOMOJIOTMYECKUN PsA, TOMOJIOTH, YIJIEBOIOPOIDI,
KHUCTIOPOJI- M a30TCOJAEpKAIlMe OPraHUYECKUE COCTUHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHEHUS; TEOPHH, 3aKOHBI
(nepuoanueckuit 3axkoH JI. VM. MenneneeBa, Teopus CTPOEHHUS OPTaHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEeBpaLCHUS HHEPruM NpPU XUMHUYECKHX PpEaKlUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMUHM, MHUPOBO33PEHUECKHE 3HAHUS, JIeXKAIlhe B OCHOBE
NOHUMAaHUsl TPUYUMHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBIICHUM; MPEIACTaBICHUS
O MEXaHU3MaxX XWMUYECKHX peaKIuh, TEePMOJUHAMHUYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJIEKyJax (MHIYKTHUBHBIA U Me30MepHbIN 3¢ ¢ekTsl, opueHtantsl | u |l pona);
(dakToNOTUYECKUEe CBEACHHS O CBOICTBAaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
UCIOJIb30BaHUU BAXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOH
NESATEIIbHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4YHbIX  NPHUHLUIAX  XUMHUYECKOIrO
IPOM3BOICTBA (HA IPUMEpE MPOU3BOICTBA METaHOMA, TepepadoTKu HePTH);
c(OpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepHbIC MPU3HAKK TOHATHUH,
yCTaHaBIMBAaTbUX B3aMMOCBS3b, HMCIOJIBH30BATh COOTBETCTBYIOIIME MOHITHUS TPU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;
c(OpPMUPOBAHHOCTH YMEHHII:

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHKY JJISi COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX) (POPMYIT OPTaHUYECKUX
BEIIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUECKUX PEAKIUN U PACKPHIBATh UX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKIM  MOCPEICTBOM  COCTaBJICHUS
ANIEKTPOHHOIO OallaHca JTUX peaklMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TIOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHU;

U3rOTaBIMBATh MOJIEIM MOJIEKYJ OPTaHUYECKUX BEILECTB AJI WILTIOCTpALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh NMPUHAJICKHOCTh H3yUEHHBIX
OPraHUYECKUX BEMIECTB 1O WX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh WM Ha3BaHUA 10 CHUCTEMaTHYECKON
Homenkiatype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIBHBIX
npe/ICTaBUTENIe OPraHNYeCKUX BEIIECTB (3TUJICH, alleTUJICH, TOJIYOJ, TIIUIEpUH,
ATUJICHTJIMKOMb, (eHoJ, ¢dopManbAeTu, areTadblAerua, aneToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAsI, OJICMHOBAs, TAJIbBMUTHHOBAS KUCIIOTHI,
[JIMIUH, aJaHuH, MaibTo3a, (PYKTO3a, aHWIWH, AUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JPYTHUE);



cOPMHPOBAHHOCTh, yMEHUS ONPENENsATh BHJI XWMHYECKOW CBS3U B
OPTraHMYECKUX COCIWHCHMSIX (KOBAJICHTHAsS W WOHHAS CBS3b, G- H T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS TMPUMEHATH TIOJIOKEHUS] TEOPHH CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa 1151 00bICHEHUSI 3aBUCHMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3nyeckrue M XUMHYECKHE CBOMCTBA TUIHYHBIX IPEACTABUTEIICH Pa3IMUHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJIKaHOB, ITUKJIOATKAHOB, aJIKCHOB, aJIKAJIMCHOB,
QJTKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIHUPTOB, AaJbJCTHUJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OEIKOB, yrIeBOAOB (MOHO-, AW- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TCHETHYECKYID  CBSI3b  MEXKAY  HHMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIHMH C MCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, YMEHHS TOATBEP)KIATh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHECHUH OT
KPaTHOCTH U THIA KOBAJICHTHOM CBSI3H (G- M T-CBSI3H), B3AMMHOTO BIIUSHHUS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
ChIpbsi (He(Th, NPUPOAHBIN Ta3, yroiab), CHOCOOBI €ro mnepepadboTKUu U
MPaKTHYECKOE IPUMEHEHHE TIPOIYKTOB MEpepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJACHUS CHUCTEMON 3HAHUHW O €CTECTBEHHO-HAYYHBIX
MeTOJiaX MO3HAaHUS — HAOJIOJACHUN, U3MEPEHUH, MOJICIIMPOBAHUH, dKCIICPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHHUS TMPUMEHATHOCHOBHBIC OTICPAIIMHA MBICIIUTEIHLHOM
JEATCIBHOCTH — aHallu3 M CHHTE3, CpaBHEHHE, O0O0OIICHHE, CHCTeMaTH3alluIo,
BBISIBIICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JIJIsI M3YUYEHUS CBOMCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSAMU W TIPEJICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oJiee OCO3HAHHOTO TOHMMAaHHWS CYIIHOCTH MaTepHaJbHOIO CIMHCTBA MHUpAa,
HCIIOJIB30BaTh CHCTEMHBIE 3HAHMS IO OPraHUYECKOH XHUMHH ISl OOBSCHECHHS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO TIPUPOY;

c(OPMHPOBAHHOCTh YMCHHH: TIPOBOJUTH PACUETHI M0 XUMHYECKHM
dbopmynamM U ypaBHEHHUSM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (DU3UIECKUX
BETMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIIECTBA C KOJWYSCTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHHIO XHUMHYECKOM



(dbopMysIBl BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
NPOAYKTaM CrOpaHusl, JIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATTU3UPOBATh U OLIEHUBAThH
C TIO3UIMH  DKOJOTMYECKON  Oe30MacHOCTH  MOCHEACTBUS ~ OBITOBOM |
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKoi
BEILIECTB, UCIIOIb30BATHIIOYUYEHHbBIC 3HAHUS JIJI MPUHSITUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XMMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJAUTH
XUMUYECKUN OSKCIEpUMEHT (TIOJIydeHHE W H3YUYEHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKUHUU YTIIEBOJOPOJOB pa3JIMUHBIX KIACCOB U
KHUCJIOPOACOIECPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE JKCIEPUMEHTAIBHBIX
3a/lady 10 pAaclO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
Oe3omacHOro oOpallleHusi C BelleCTBaMU U J1aOOPaTOpHBIM 00OpPYAOBAaHUEM,
dbopMynIMpoBaTh II€JIb HUCCJEAOBAHMS, TNPEJICTABIATh B pa3lIuyHON (dopme
PE3yIBTaThl SKCIEPUMEHTA, AaHAIIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

cOOJII01aTh MPaBHJIa 3KOJIOTMYECKHU LIENecO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJNSX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAKOLIEH
MPUPOJIHON CPEIBI U IOCTUKEHHS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUSI HA JKHUBBIE OPTraHHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEMIECTB, MOHUMAs cMbIc noka3zaress [T/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOYKHU 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh, YMEHUMN: OCYIIECTBIIATH IIEJICHANPABICHHBIN TOUCK
XUMHUYECKON nH(POpMaIMK B pa3IMUHbIX UCTOYHUKAX (HaydyHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeacTBa MaccoBor MHpopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XUMHUUYECKYI0 MH(}OpMaIuio, nepepadbarbiBath €€ M MUCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.

11 KVIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmass 1 HeopraHudeckas
XUMUS OTPaKaroT:

c(hOpPMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW NPHUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poju B 00ECHEeYEHUU YCTOWYMBOTO
pa3BUTHSI, B PELIEHUH MPOOJIEM SKOJOTMYECKOM, DHEPreTUUEeCKON M MUILIECBOM
0€30MacHOCTH, B Pa3BUTUU MEAWIIMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB JHEPTHH, B OOECIEYCHUH PAI[MOHAIBHOTO MPUPOJIOIOIH30BAHUS, B
dbopMHpOBaHUN MHUPOBO33PEHHUS W OOIMIEeld KyJbTypbhl 4YeEJIOBEKa, a TaKXkKe



HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U MPHUPOAHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SIpo aToMma,

M30TOIIBL, JJIEKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHBIE OpOUTANIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUSI aToMa, TMOpUau3alivs aTOMHBIX OpOuTasel, HOH,
MOJIEKyJa, BaJeHTHOCTh, DJEKTPOOTPUIIATEIILHOCTh, CTENEHb  OKHUCIICHUS,
XMUMHYECKasl CBs3b (KOBAJICHTHAsl, WMOHHAs, MeETalJIM4yecKas, BOJOPOAHAs),
KpUCTAJUIMYECKAsT peHIETKa, XMMHMYECKas peakuus, pacTBOp, HJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMAIMUS, CTENEHb JUCCOLMALINY,
BOJIOPOJHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAaHOBUTENb, TEIJIOBOH H3(deKT
XUMHUYECKON peakliu, CKOPOCTh XUMUYECKONW PEaKIMH, XUMUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOPHs SJIEKTPOJUTHUECKOM AMCCOIMALMM, NMEPUOANYECKUN
3akoH JI.1. MenzeneeBa, 3aKOH COXpPAHEHUSI MAacChl BELLIECTB, 3aKOH COXPAHEHUS U
MPEBpAIICHHS] YHEPTHH MPH XUMHUUYECKUX PEAKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEHCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK
XUMHH, MHPOBO33PCHUECKHE 3HAHHs, JieKallue B OCHOBE MOHMMAHUSA
OPUYUHHOCTH U CUCTEMHOCTHM  XMUMHYECKHUX  SIBJIEHUH;  COBpPEMEHHbIE
IPEJCTaBICHUS O CTPOCHUHU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJICKYJISIPHOM ~ YPOBHSAX; TMPEACTaBICHUS O MEXaHU3MaxX XHUMHUYECKHUX
peakiuii, TEPMOJWHAMHUYECKMX U KHHETUYECKHX 3aKOHOMEPHOCTSAX  HX
OPOTEKaHUsl, 0 XMMHUYECKOM PaBHOBECHM, PAaCTBOPaX W JUCHEPCHBIX CHCTEMAX;
(akToJIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUU U OE30MacCHOM
UCIOJIb30BaHUHU BAXKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY U MPAaKTHYECKOU
NESTEIbHOCTH ~ YellOBeKa, OOMMX  HAyYHBIX  NPHUHIWNAX  XUMHYECKOTO
IPOM3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIE NPU3HAKU TOHATHUH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIINE TMOHATUS IPU
OTMHMCAaHWU HEOPTaHWYECKUX BEIECTB M UX MPEBPAIICHHUI;

c(OpMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BaTh XMUMHUYECKYIO CHMBOJUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTJAEITBHBIX
BEIIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEACISATH BAICHTHOCTh U CTETMICHh OKUCIICHUS
XUMHYECKHUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOW CBs3HM (KOBaJCHTHAS,
WOHHAsA, METaJUIMYecKasi, BOJOPOAHAas), THUMN KPUCTAUIMYECKOW pPEIETKU
KOHKPETHOT'O BELIECTBA;



c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBS3M W THMA KPUCTAIMYECKOM pEHIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C()OPMUPOBAHHOCTh ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pEarupyrolinx BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, N3MEHEHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzatopa U
JPYTHE); CAMOCTOATEIBHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUN
M3Yy4acMbIX BEIIECTB U XMMUYECKUX PEaKIU;

c()OpMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI NIEPUOIUYECKOTO 3aKoHa /.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XMMHUYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTO IEPHOJIOB
[lepuomnueckoit  cucremsl .M.  MeHngeneeBa,  UCNOJNB3ysSl  TOHSTHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPIeTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATH3aKOHOMEPHOCTH WU3MEHEHMSI CBOWCTB XMMHUYECKUX 3JIEMEHTOB M HX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

chOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKME  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  ITOATBEPKIATh
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh yYMEHHUSl PACKPBhIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLIUNA MMOCPEICTBOM COCTaBIEHHUS AJIEKTPOHHOIO OanaHca
TUX peakUui; peakuuid HOHHOrO oOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakUMil  TUAPOIW3a;  PEaKIUi
KOMILJIEKCOOOpa3oBaHusl (Ha MpUMEPE T’MIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

c(OPMHPOBAHHOCTh YMEHUS OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUN C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
WU3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUu B 3aBHCHUMOCTH OT Pa3JIUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHelHUX Bo3aeicTBui (mpuniun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepHU30BaThb XUMHUYECKHE pEeaKluHu,
JeXallhue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHCIOTHI, aMMHAKa,
oOIMe HayyHble MPUHLIMIBI XUMUYECKHMX MPOU3BOJICTB; LIEJIECO00Pa3HOCTD



MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINLIIEHHOCTH W B OBITY C TOYKH
3pEHUS COOTHOIIEHUS PUCK-TIOJNH3a,;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUA SIBJICHUM NpuUpoabl — HaAOIIOIEHUE, H3MEPEHHE, MOJCIUpPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBI ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS MPUMEHSTH 3TH 3HAHHS TIPH SKCIIEPUMEHTAIILHOM HCCIIEIOBAHUH BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SIBJICHUN, HMMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOMN ACSITEIIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSIMUA U TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB MJIs
0oJee 0CO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

cOPMHPOBAHHOCTh, YMEHHUS TMPOBOAWTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUN «MaccoBas JIOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHIICHTPAIUS;
Macchl BEIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO M3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKIiuy; 3HAYCHUS BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KHUCIOT M IIEIOYeH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00BbEMa, KOJHWYECTBAa BEIECTBA)
MPOJYKTa PEAKIUHU, €CIIM OJIHO M3 MCXOJHBIX BEIECTB JaHO B BHJIE PAcTBOpa C
OTpeIeIEHHON MacCOBOM J10JIe pacTBOPEHHOIO BEIECTBA WJIM JIAHO B M30BITKE
(MMeeT mpHMECH); JOJM BbIXOJA MNPOAYKTa pEaKkUUH; OOBEMHBIX OTHOIICHH
rasos;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUH  JKCIEpUMEHT  (IpOBEIEHHE  peakIui  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONPEIeTICHUE
CpeIbl pacTBOPOB BEIIECTB C IMOMOINBIO WHAWKATOPOB, H3yUYCHHUE BIUSHUS
pasnTuYHBIX  (PAKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIuu, PEIICHHUE
OKCIIEPUMEHTAJIbHBIX 3adad 1o Temam «Metammey u  «Hemerammsy) ¢
COOJTI0JIEHNEM TIpaBUiI 6€30MacHOro0 OOpalleHus ¢ BEIIeCTBAMU U J1a00paTOPHBIM
obopynoBanueM, (GopMyIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATh B
pasnu4yHON (opMe pe3ynbTaThl SKCICPUMEHTA, aHAIW3WPOBATH U OIEHUBATHHX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIO/IaTh MTPaBUIa TOJIb30BAHUS XUMHUYECKOM
MocyIol W JabopaTOpHBIM O00OpyJOBaHHWEM, OOpallieHHus C BelIeCTBAMH B
COOTBETCTBUM C WHCTPYKIIMSMHU TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTIBITOB, JKOJIOTHYECKH II€JICCO00pa3HOr0 TIOBEACHHS B OBITY W TPYIOBOM
JESATETLHOCTH B IEJSIX COXPAHEHUsS CBOETO 370POBbS, OKPYXKAIOIMICH TMPUPOTHON
Cpenbl H JOCTIKCHHsS €€ YCTOWYMBOTO PAa3BHUTHs, OCO3HABAaTh OMACHOCTH
TOKCUYECKOTO JIEHCTBUS Ha KUBbIE OPTaHU3MBbI OIMPEACIIEHHBIX HEOPTaHMYECKUX
BEIIECTB, MOHUMas cMbIcs nokazarens [1K;



c(OPMHPOBAHHOCTh, YMEHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JaUTepaTypa, CpelcTBa MaccoBoi nHbopmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAJM3UPOBATLXUMUYECKYI0 MH(OpMaIHio, mepepadaThiBaTbeé M UCIOIb30BAThB
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HanMeHnoBaHHe Kommvecr | IIporpaMmHoe cofep:kaHue OcHoOBHBIE BH/IbI 1eSITEJILHOCTH 90P
wn y4eGHOro npeaMera Bo1acos o0yJaromuxcs
pAa3iesIoB H TeM

TeopeTnuecKkHe 0CHOBBI 8

OpPraHU4ecKOoil XUMHUH
11 IIpenmer opranudyeckou BanenTnsle Bo3MoxxHOCTH aToMalIpeamer u PackpbIBaTh CMBICH H3Y4aeMbIX IIOHATUI bubnuoreka

xumun. Teopust cTpoeHus 3HaYEHHE OPTaHUYECKON XUMUH, (BBLIENIATH UX XapaKTEPHBIC LIOK https://m
8 yschool.edu.ru/

OpPraHnv4CCKux COGZ[I/IHGHI/Iﬁ

A. M. bytnepoa

DIIEeKTPOHHOE CTPOCHHE aTOMa YIJIePOaa:0CHOBHOE
Y BO30YXI€HHOE NPE/ICTaBICHUE O MHOT000pa3uu

OpPraHUYECKUX COCIUHEHUH .COCTOSHUS.
yriepoaa. XUMU4ecKas CBsI3b

B OPraHUYECKUX COCTUHEHUAX. THIIBI
THOpUIN3AIIMY aTOMa yIJIepoJa.

MexaHU3MBI 00pa30BaHMsI KOBAJICHTHON CBSA3U
(0OMEHHBIN U TOHOPHO-aKLIENTOPHBIH). THITBI
MepeKPHIBAaHISIATOMHBIX OpOUTANeH: G- U T-
CBSI3U.

OpuHapHas1, TBOWHAS U TPoitHas cBs3b.CItocoOb
pa3pbIBa CBsA3Ei B MOJIEKYIaXOpraHUUECKUX
BeriecTB. [IoHsATHE 0 CBOOOAHOM paTuKale,
Hykieoduie nanektpoduie. Teopus cTpoeHus
opraHuueckux coequHenuit A.M. bytneposa u
€€ COBPEMEHHOE PAa3BUTUE — CTPYKTYPHAATEOPHUS
OpPraHUYECKUX COCAUHEHUI.

3HaYeHNE TEOPUH CTPOCHUS OPTaHUIECKUX
coeluHeHU. MoneKyspHbIE U

CTPYKTYpHBIE GopMyibl. CTPYKTypHBIE
(hopMyIBIPa3TUYHBIX BHOB: pa3BepHyTas,
COKpaIeHHas, CKeIeTHas.

M3omepus. Buab! usomepuu:

CTPYKTYpHas, IPOCTPAHCTBEHHASI.

OnexTpoHHBIE 3()(HEKTH B MOJIEKyIaxX
OpPraHUYECKUX COECTUHEHUI.

WHyKTUBHBII 1 ME30MEPHBIN 3 HEKTHI.
IIpencraBnenne o KIaCCU(PUKALIH OPTaHUIECKUX

NPU3HAKN) U IPUMEHSTh 3TH MOHATUANIPU
OIIMCAaHUU COCTaBa U CTPOCHHMs BEILECTB, UL
OOBSCHEHUS OTICIBHBIX (PaKTOB M SIBJICHHUH.

PackpbiBaTh  cMBICH — MOJIOXKEHUU
TEOPHH  CTPOCHUS  OPTaHUYECKUX
BemecTB A. M. bytneposa u
NPUMEHATh WX JUid  OOBSCHEHUS
3aBUCHUMOCTH CBOKHCTB BEIIECTB OT
COCTaBa U CTPOCHHSI.
Hcnonp30BaTh XUMHYECKYIO
CHUMBOJIHKY JIJISI COCTABJICHUS
MOJIEKYJISIPHBIX B CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAEHHBIX,
CKeJEeTHBIX) (popMyIT OpraHNIeCcKUuX
BEILICCTB.

OnpenensiTb BUIbl XUMHUUYECKON

CBs3U (OIMHAPHBIC, KPATHEIC) B

OpPTaHUYECKHUX COSTMHEHUSX.
XapaKkTepHu30BaTh POJib U 3HAUCHHE
OpraHUYEeCcKON XUMUU B pELICHUH
TPpoOJIeM KOJIOTUIECKOM, MATIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEJIUIINHBI,
CO3JIaHUU HOBBIX MAaTE€pUANOB, B
00eCIeYeHNN ParMoHAIEHOTO
MIPUPOAOTIOIH30BAHNS,
TIOATBEPKAATh €€ CBSI3b C IPYTHMH
HayKaMH.
Hcnonw3oBath Mojienu
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BeriecTB. [IoHATHEO PYHKINOHANEHOU TPYIIIIE.
T'omonorus.I'omonoruueckue psabl.
Homenknatypa opraHu4eckux coeInHEHUN
(cucremaTndeckas ¥ TPUBHAJIHHBIC HA3BAHUA).
Oco0eHHOCTH U KJTacCU(UKALIUS OPTaHUYECKUX
peaxtuii. OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE
peakuuu

B OPraHUYECKON XUMUH.

JKcIepUMEeHTAIbHbIE METOABI

L H3YyYCHUS BEIIECTB U UX npeBpameHnﬁ C
06p33]_IaMI/I OPraHnvCCKUX BCUICCTB U

JemoHcTpanuu:

- O3HAKOMJICHUC MaT€pHrajlaMUHa UX OCHOBEC,

—  OIBITHI 110 IPEBPAILECHUIO
OpPTraHUYeCKUX BEIIECTB IPU HArPEBAHUH
(nmaBieHue, 0OyTIMBaHKE M TOPEHUE).

® JlaGopaTopHbIE OMBITHI:
MO/ICJIMPOBAHUE MOJIEKYJIOPIraHUYECKHX BEIECTB

OPraHMYeCcKHUX BEIECTB
JUTSL WUUTIOCTPALUK MX XUMUYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHHSI.
Hab6nronate 1 OMUCHIBATH AEMOHCTPALIMOHHBIC
OITBITHL; IPOBO/IUTH U OMUCHIBATH Ta00PATOPHBIC
OITBITHI

2 YrJ1eBoA0pOIbI 35 bubnuoreka
LOK https://m
yschool.edu.ru/

2.1 IIpenenvHble 5 Aukasbl. ['oMoorudeckuii psit amkaHoOB,001as BnageTs n3y4aeMbIMU XUMHUYECKIMH

YIJIEBOJIOPOJIBI — (dbopmyna, HOMEHKIIATYpa U U30MEpPHSI. MTOHATHAMHU.

aJIKaHbI, TUKJIOAJIKaHbI

OJIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYT aJIKAaHOB, Sp3-m6pmmsaum ATOMHBIX
opOuraineit yrirepoia, G-CBA3b.

Kongopmepor. Dusndeckrie CBOMCTBA

AIIKaHOB.

XUMHUYECKUE CBOMCTBA aTKAaHOB: PEaKUU
3aMelleHus], 130MEpHU3alluu, IeTUAPUPOBAHUS,
UKITU3al1Y, TUPOJIN3a, KPEKUHTA, TOPEHUSI.

Haxoxnaenne B mpupoze. CriocoObt
MOJTyYEeHHs M TIPUMEHEHHUE aJIKaHOB
[Muxoankansl. O0was popmyia,
HOMEHKJIaTypa 1 H30MEpHsL.
Oco0OeHHOCTH CTPOCHHS M XUMHUUECKHX

BrIABIATE XapaKTepHbIE IPU3HAKU
MOHSTHM, yCTaHABIMBAThH X
B3aUMOCBSI3b, UCIIOIb30BATh
COOTBETCTBYIOIINE TOHATUA

Ipu ONMMCAaHNU COCTaBa, CTPOCHUAN
MpEeBPALLEHUI OpraHu4YeCKUX
COEIMHEHUH.

Hcnonp3oBaTh XUMHUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX(pa3BEPHYTO,
COKpaniéHHOM, Y cTaHaBINBaTh
MIPUHAJICKHOCTD BEIIECTB K
OTpeeIEeHHOMY KJIACCy YTIeBOI0POAOB
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CBOMCTB MaJbIX (IIMKJIOMPOIAH,

OUKI00yTaH) U OOBIYHBIX (IIUKIIOTIEHTAH,

[UKIIOTEKCaH) MUKJIOATKaHOB. CITOCOOBI
MOJYYCHHUS M IPUMCHEHUC ITUKIIOAIKAHOB

2.2

Henpenenbubie
YTIEBOIOPO/IBI:
JIKEHBI, aJIKaUEHb], aIKHHEI

14

AJnkeHsl. 'oMoorudeckuii psi aTKeHOB,001mas
(dbopmyra, HOMEHKIIATypa.

DNEKTPOHHOE U POCTPAHCTBEHHOE

CTpOEHHE MOJIEKYJ aJIKEHOB,

SP’-rHOpPHM3AIMS ATOMHBIX OpOHTATIEil yTIepoa,
0- 1 T-cBsi3u. CTPYKTypHasl U TeOMEeTpUUYECcKas
(yuc-mpanc-) msomepust. u3nvecKue CBONCTBA
AIIKCHOB.

XYUMHYECKUE CBOICTBA: pEaKuU
TIPUCOCTUHEHMSI, 3aMETLIEHUS

B O-IIOJIO>KEHUE TIPU IBOMHOM CBS3H,
TTOJTMMEPH3AIAN ¥ OKUCIICHHS.

Ilpeocmasnenue o mexanusme peakyuu
INEKMPOPUTLHO2O NPUCOCOUHEHUSL.

[IpaBuno MapkoBHukoBa. KauecTBeHHbIEpEeaKLIUU
Ha JBOIHYIO CBA3b.

CriocoObI TOTYYeHUS U IPUMECHEHUE

AIIKCHOB.

Ankaauensl. Knaccugukanus

AJKaINeHOB (COMPSKEHHBIE, U30JUPOBAHHBIE,
Kkymynuposannwie). OCOOEHHOCTH IEKTPOHHOTO
CTPOCHUS NXUMHUYECKAX CBOMCTB COMPSIKCHHBIX
IUeHOB, 1,2- u 1,4-mprucoeuHeHHE.
[Honumepu3zanus CONpsKEHHBIX TUEHOB.
CriocoObI TOTy4YCHHUS ¥ IPUMCHEHHE
aJIKaINeHOB.

Anxunbl. ['oMOIOTHYECKUH Pl AIKMHOB, 0011
(hopmyIta, HOMEHKIIATypa ¥ H30MepHsI.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI aJIKHHOB, SP-TUOPHIU3AIINS
3JICKTPOHHBIXOPOHTAJIEH aTomMa yrieposa.
DU3NYECKUECBOICTBA aJIKUHOB.

XUMHUYECKUE CBOMCTBA: PEaKUU
MIPUCOCTUHEHNUS, TUMEPHU3AINH U TPIMEPH3AIIHY,

I10 COCTaBY U CTPOEHUIO, Ha3bIBaTh X
10 CUCTEMAaTHYECKOl HOMEHKIIATYpE;
MIPUBOJUTH TPUBUAIILHBIE HA3BAHUS
OTJIENBHBIX MPECTaBUTENCH
YTIEBOAOPOIOB.

OnpenensaTs BUIbI XUMUYECKOW CBSI3H B
MOJIEKYJIaX YII€BOIOPOA0OB(KOBAJICHTHAS
HETOoJSIpHAs U

MOJISIPHAS, G- U T-CBA3b).

[onTBepxnaTh Ha KOHKPETHBIX
HNpUMepax XapakTep 3aBUCUMOCTH
peaKkIMOHHON CIIOCOOHOCTH
YIJIEBOAOPOAOB OT KPATHOCTH U THTIA
KOBAJICHTHOM CBSI3H (G- M TT- CBSI3M),
B3aMMHOTI'O BJIMAHUA aTOMOB U I'pyIIaTroMOB
B MOJICKYJIaX; a TaKXKe

OT 0COOEHHOCTEH peanu3alyy pa3InaHbIX
MEXaHNU3MOB ITPOTEKAHUSPEAKIIHIA.
XapakTepHu30BaTh COCTaB, CTPOCHHE,
MIpUMEHEeHHE, (PU3UIECKUE H XUMUIECKUE
CBOWCTBA, BaXKHEHIIINE CTIOCOOBI MOyYESHUS
YIJIEBOJJOPOJIOB,

MIPUHAAISKAIIHNX K PA3THIHBIM
CKeNIeTHON) (OpMYI YTIIEeBOJIOPOIOB.
YcraHaBiIuBaTh MPUHAAICI)KHOCTD
BEIIECTB K ONpEACTICHHOMY KJIaccy
YTJIEBOJJOPOJIOB MO COCTABY M CTPOEHHIO,
Ha3bIBATh UX

10 CUCTEMATHYECKO HOMEHKIIATYPE;
MIPUBOJNUTH TPUBHAIHHBIC HA3BAHUS
OTZAENBHBIX NPE/ICTaBUTENCH
YTJIEBOJJOPOJIOB.

OHpe}IeJ’IﬂTB BHU/bI XUMHUYECKOH CBSI3U B
MOJIEKYJIaX YII€BOIOPOAOB(KOBAJICHTHAS
HETOoJSIpHAsT U

TIOJIIpHAs, G- U TT-CBSI3b).

[oarBepxnaTh Ha KOHKPETHBIX




okucyieHus. KucnorHsle cBoiicTBa aKUHOB,

HMEIOIIUX KOHIEBYIOTPOHHYIO CBS3b.

KauecTBeHHbIE peakiHa TPOHHYIO CBS3b.

Cnoco0bl NOTyYeHHs! ¥ IPUMEHEHUE
ATKUHOB

2.3

Apomartudeckue
YTIIEBOOPOIBI (APEHBI)

ApoMaTHYecKue yrieBoJOPOIbL.
Tl'omMonormaeckmii psix apeHoB, 00mas
(dopMyra, HOMEHKIATYpa H H30MEPHSL.
DJIEeKTPOHHOE U MIPOCTPAHCTBEHHOE
CTpoeHHe MOJIeKyJIbl OeH3oma. [lpasuno
apomamuiyHoOCmu, NPUMepblapOMaAmuyecKux
coeounenuil.
du3nyecKkue CBONCTBA apEHOB. XUMHUUECKHE
CBOWCTBA OCH30J1a ¥ ErOrOMOJIOTOB: PEAKIHU
3aMeIICHUS
B O€H30JIbHOM KOJIBLIE M YTIIEBOIOPOTHOM
panukane, peakiiuy NPUCOeTUHEHHS,
OKHCJICHHE TOMOJIOTOB OeH30Ma. Peakyuu
anexmpogunvroeo 3amewernus. IpencrapneHne
00 OpUEHTHUPYIONIEM JIEHCTBUYU 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha IPUMEPE ATKHITbHBIX
paaukanzoB, KapOOKCHITFHOMH,
THIPOKCHIIbHBIN, aMUHO- 1 HUTPOTPYIIIL,aTOMOB
rajoreHoB.
OcobeHHOCTH XUMHUYECKHUX CBOWCTB
CTHpOIIA. Momumepu3zarus CTHpOTIA.
CriocoObI OTYYCHUS U IPUMCHEHUE
apOMaTHIECKHUX YTIIEBOJIOPOJIOB
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IIpupoaHble HCTOYHUKHU
YTJIEBOJIOPOAOB U UX
nepepaboTka

[MTpupousii ra3. IlonyTHEIE HEPTAHBIETA3HI.
Hedtp 1 e€ npoucxoxenue.

KaMeHHbIH yrosb ¥ IPOYKTHI €r0
nepepaboTKH.

Crioco0rb1 iepepaboTKH HEPTH:

NIepETrOHKA, KPEKHUHT (TEPMUYECKHUH,
KaTaIUTHYECKUH), puOPMUHT, THPOIIH3.
[IponykTel nepepaboTKH HEPTH, UX
IIPUMEHEHHE B TPOMBIIUICHHOCTHH B OBITY.

TI'enernueckas cBsI3b MCKAY pa3IMYHbIMU

IpUMepax XapakTep 3aBUCHMOCTH
PEaKIMOHHON CIOCOOHOCTH
YIJIEBOJOPOIOB OT KPATHOCTH U TUIIA
KOBAJICHTHOH CBSI3M (G- M - CBS3H),
B3aMMHOTO BIIUSHUS aTOMOB H TPYIIIATOMOB
B MOJICKYJIaX; a TaKKe

OT 0COOCHHOCTEN peanu3aniy Pa3IugHbIX
MEXaHH3MOB IIPOTEKAHUAPEAKIHUH.
XapakTepH30BaTh COCTaB, CTPOCHHE,
NpUMeHeHue, GU3NYECKHe U XUMHYECKUE
CBOICTBa, BaKHEHIIIME CIIOCOOBI MOTyYeHHS
YIIIEBOIOPOJIOB,

NPUHAJISKAIMX K Pa3IMYHBIM Ki1accaMm.
BBISBIIATE TeHETHYECKYIO CBA3b

MEXIy YTIEBOAOPOAAMH Pa3IHYHBIX
KJIaCCOB U MOJTBEPKIATh €€ HaIn4ne
YPaBHEHUSMH COOTBETCTBYIOIIHX
XAMHYECKHX PeaKui

C HCIIOJIb30BaHHEM CTPYKTYPHBIX

(hopMyIT BemecTs.

XapakTepu30BaTh HCTOYHUKH
YIJIEBOJJOPOJIHOTO ChIPbS (HEPTD,
NPUPOHBIIL ra3, yroib), ClIoco0bI UX
nepepaboTKU U MPAKTHIECKOE PUMEHEHHE
HOJIy4aeMBbIX [PU STOMIPOYKTOB.
Hcnonp30BaTh 00IEHAYYHBIE

METO/1bI IO3HAHUS

IIPU CaMOCTOSITEIIEHOM

TUITAHUPOBAHUH, TIPOBE/ICHUHN 1

OINMUCAaHNH XUMHYECKOTO

9KcTepuMeHTa (J1abopaTopHbIE OIBITHI U
npaxkTudeckue padotsr). CrexoBaTh
npaBuiiaM 0€301acHOMPa0OTHI B
nabopaTtopun

TIPY MCHOJIb30BaHUH

XMMHUYECKOH MOCy bl U

000pyIOBaHMs, a TAKKe




KJIaccaMu yriieBOIOPOI0B
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r AJIOTCHITPOU3BOTHBIC
YriaeBoaopoaoB

DNEKTPOHHOE CTPOEHUE TaJOreHOMPOU3BOTHBIX
YTIEBOJIOPOAOB.

Peakiuyu 3aMelneHus rajoreHaHa

THIPOKCHII, HUTPOTPYIIITY,

LUAHOTPYIITY, aMUHOTPYIIITY.

[eiicTBue Ha raJoreHNpON3BOAHbBIE

BOJIHOTO U CIIHPTOBOTO PacTBOPa

miesaoud. Bzaumopeiicreue

JIUTaJIoreHaJKaHOB ¢ MarHueM H ruHkom. IlonsaTue
0 METAJUIOOPTAaHIMYECKUX COCAMHEHHIX.
Hcnonp30BaHUE TaIOTSHIPOU3BOAHBIX B OBITY,
TEXHHUKE UB CHHTE3E.

JKcHnepUMEHTATBHbIE METOABI
U3y4YeHMsl BellleCTB M MX MpeBpaleHuii:

® JleMOHCTpauu:
— JeMOHCTpanus GU3NIECKUX CBOWCTB
YTJIEBOAOPOAOB (PaCTBOPHUMOCTB);

— KadeCTBEHHbIC PEaKIMU YTIIEBOJAOPOJIOB
Pa3IHYHBIX KJIaccoB (0OecIBeUNBaHUE OPOMHOI
W HOJHOMBOJIBI, PACTBOPA NEPMaHraHaTa
KaJIusi,

B3aMMO/ICHCTBHE alleTHIICHA C

aMMHa4HbIM PaCTBOPOM OKCHJIA

cepebpa);

— 00pa3Is! mIacTMacce, KayqyKoB H
pE3UHBL;

— xoyekiuu «HedTe» u «YTomby;

— BugeopparmenT «Bynkaanzanus
PE3HHBI».

® JIaGopaTopHBIE OTBITHI:

— O3HAKOMJICHHE C 00pa3IaMu
IUTacTMAacC, KayIyKOB M PE3HHEI,

— MOJEIHPOBAaHUE MOJICKYIT

TIpaBHUIIaM OOpaIIeHus ¢

BEIL[ECTBAMHB COOTBETCTBUH C
HHCTPYKLMAMH T10 TTOTYYCHHUIO

U U3YYCHHIOOPTaHMYECKIX

BEIECTB.

JULSL OITHBIX OIIBITOBH MPAKTUYECKUX paboT
(opMyJIBI OPraHNYECKOTO BEIIECTBA 10
YPaBHEHHIO XUMHYECKOH peakiuuy Mo
MacCOBBIM JIOJISIM aTOMOB JJIEMEHTOB,
Bxoasamux [lpeacTaBiasTe pe3ynbTaThl
9KCIEpUMEHTa B (hOpMeE 3aInCH
ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX
pea1<u1z1171 H Aej1aTh BBIBOABI HA UX
OCHOBE.

[TpoBoaNTH BEIYKCIICHUS

B €r0 COCTaB, Mo Macce (00beMy) MPOTYKTOB
CTOpaHHUs.

CamocCTOSTEeNBHO TUIAHUPOBATh U
OCYIIECTBIISITH CBOIO TI03HABATEIILHYIO
JeSITeTIbHOCT;IPHHUMATh aKTUBHOE
ydacTue

B TPYIIIOBOH YUeOHOH AEATEIEHOCTH
BBINOJTHEHHS 1Ta00PaTOPHBIX padoT




YTICBOIOPOAOB 1
TaJIOTEHOIPOU3BOTHBIX;

— TOJyYeHHUE METaHa U U3YUYECHUE eTr0
CBOIICTB;

— TMOJTy4YeHHE aleTHICHa U H3YYEHHUE eTo
CBOMCTB.

® [IpakTuueckue paboThI:
Ne 1. Ilonmy4yeHue 3TUNEHA U HU3YYEHHEETO
CBOICTB.

® PacuéTHble 3aa4H:

— OIpeleTeHNe MOJIEKYIIPHON
(hopMyIIBI OPraHUIECKOTO BEIECTBA

— 0 MacCOBBIM JI0JIIM aTOMOB 3JIEMEHTOB,
BXOJSIINX B €T0 COCTAB. HAXOXKACHHE
MOJIEKYJISIPHOH (DOPMYJIBIOPTaHHIECKOTO
COEIMHEHHs 110 Macce (00beMy) IPOYKTOB
CTOpaHMUS;

pacy€Th M0 ypaBHEHHUIO XUMUYECKON
peaxmu

3 Kucnopoacoaepxamiue 41
OpraHu4YecKue coeMHeHusl https://infouro
k.ru/
3.3 Cruptel. DeHou 11

Hpenem)m)le OAHOATOMHBIC CITUPTHI.
CtpoeHue MoJieky (Ha mpuMepe MeTaHoa U
aTaHoma). 'oMoIorudecKuips, oomas
(dhopmya, u3oMepust, HOMEHKJIATypa H
knaccupukanus cnuptToB. Ousndeckue
CBOWCTBA CITUPTOB. BomopoaHas CBsi3b.
XUMHIUYECKUE CBOICTBA: peaKIUK 3aMEIICHUS,
JETUAPATALUH, OKHCIICHUS,B3aUMOICHCTBHUE C
OpPTaHUYECKUMH U HEOPTaHMYECKIMH
KHCJIOTaMH.

KauectBennas pCakusa Ha OAHOATOMHBICCIIUPTHI.

PackpsIBaTh CMBICI H3y4aeMbIX

MTOHATHUH (BBIACIATH UX XapaKTEPHBIE
MIPU3HAKH) U IPUMEHSATH 3TH IOHATHAIIPH
OIUCAaHHUU COCTaBa U CTPOEHUsI BELIECTB, IS
0OBSICHEHHS OT/IENBHBIX (DAKTOB M ABJICHUH.
Vcnonp30BaTh XUMHYECKYIO

CHUMBOJIMKY TSl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOH)

(hopMyJI KUCIOPOICOAEPIKALTUX
OpPraHUYECKUX BEILECTB.
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duznosnornyeckoe IeicTBIE ATAHONA U METAHOJIA
Ha opraHm3M 4enoBeka. CriocoObl orydeHus 1
MIPUMEHEHHE OTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upbl, HOMEHKIATypa U

nzomepusi. OcoGeHHOCTH PU3UYECKUX U
XMMHUUYECKHX CBOHCTB. MHOT0aTOMHBIE CITUPTHI:
STUIICHTTIMKOJIBY MTHIepuH. Pu3ndeckue u
XUMHYECKHECBOMCTBA: PEaKIMU 3aMCIICHHS,
B3aMMO/ICHCTBHE C OPraHMYCCKIUMH U
HEOPraHWYECKUMH KUCIOTAMHU,

KayeCTBEHHAsl peaKLus
Ha MHOTOATOMHBIE CITUPTHI.
DU3NONOrn4ecKoe AeHCTBUE
Ha opraHu3M 4esioBeka. CrocoObl
TIOTy4eHHS ¥ IPUMECHEHNE
MHOTOaTOMHBIX CITUPTOB.
®enou. CTpoeHHe MOJIEKYJIbI, B3aUMHOE
BJIIMSIHUE THAPOKCOTPYIIIBI 1 OEH30JIBHOTO SIpPaA.
Omsnueckue cBoiictBa Gperona. OcoOeHHOCTH
XMMHUYECKUX CBOMCTB (peHOIa.
KauecTBeHHbIE peakiy Ha (GeHoI.
ToxcuunocTh heHOoMa. CriocoOBI
MIOJTY4eHHS ¥ TIPUMEHEHHUE eHoa.
DenonopManpaeruaHas cMoia

3.2

KapGoununbHbie
COC/IMHEHUSI: aJIbJeTH bl
u ketoHsl. KapOoHOBEIE
KUCIOTHL. CIIOKHBIE
3¢hupsL.

Kupst
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KapOoHWIbHEIE COSAMHEHNS: AJIbACTHIBIN
KETOHBI. DJIEKTPOHHOE CTPOCHUE
kapOoHMIBHOM rpynmel. ['omonornyeckue
PAABI ANbETHAOB HKETOHOB, 00MIas
(dhopmya, nzomepus

1 HOMeHKJIaTypa. dusndeckue cBoiicTa
QIBJCTHU/IOB U KETOHOB. XHUMUYECKHE
CBOICTBa albJAETHUIOB U KETOHOB (PEaKIUH
npucoenuHenust). /lpedcmasnenue o
Mexanuzme peakyutinykieopuibHo20
npucoeouHeHus.

OxucneHue anpAeruoB, KaueCTBEHHbIE PEaKLIUU
anpernnoB. CrocoOb! Moy4eHus 1
MIPUMEHEHHE aTIbAETHIOB UKETOHOB.

YcraHaBIMBaTh IPUHAUIC)KHOCTD
KHCJIOPOZOCOACPKAINX OPTaHHIECKUX
BEIIECTB

K ONIPEIETICHHOMY KIIacCy 10 COCTaByH
CTPOEHUIO, HAa3bIBATh UX

TI0 CHCTEMATHYECKOIl HOMEHKIIATYPE;

TIPUBOAWUTH TPUBUAJIBHBIC HA3BAHUA

OTJENbHBIX NpeICTaBUTENEH
COeIMHEHUI. XapaKTepu30BaTh
KHCJIOPOJICOJICPKAIIIX COCTaB, CTPOCHUE,
NIpUMEHEHHE, (PU3NIECKIE M XUMIUECKHE
CBOMCTBA, B)KHEHIIIME CTIOCOOBI MOTyIEHHS
npeAcTaBuTeNeipa3IMIHbIX KIacCOB
KHCJIOPOJICOAEPIKALUX COCITUHEHU;
BBIABIISITH TCHETHUYECKYIO CBS3b

MEXIy HUMH ¥ IOATBEPXKIATh €€
HaJIM4Ke YPaBHEHUSAMHU
COOTBETCTBYIOIINX XUMHIECKUX
peaKnuii ¢ NCIOIBb30BaHUEM
CTPYKTYPHBIX (JOPMYII BEIIECTB.
IToxTBepxaaTh Ha KOHKPETHBIX
IIpUMepax XapakTep 3aBUCHMOCTH
PeaKkIMOHHON CTIOCOOHOCTH
KHCJIOPOJICOIePIKAIINX

OPTaHWYECKHUX BEIIECTB

0T (PYHKLIMOHAIIBHBIX IPYIII

B COCTaBE€ UX MOJIEKYJI, B3AMHOTO
BIIMSIHUSI aTOMOB M TPYIIIl aTOMOB B
MOJIEKYJIaX; a TaKKe

OT 0COOEHHOCTH peaM3aliy Pa3IMIHbIX
MEXaHU3MOB IPOTEKAHUSAPEAKIHIL.
OnwucheIBaTh COCTaB, XUMHUUECKOE
CTPOCHHE U IPUMEHEHHNE XUPOB U
YIJIE€BOAOB, XapaKTepU30BaTh UX
3HAYEHHE JJIS1 )KU3HEIESTEINEHOCTH
OpTaHH3MOB.

Oco3HaBaTh ONMACHOCTH BO3ACHCTBUS Ha




OZRHOOCHOBHBIE NIPEICNIbHBIE

KapOOHOBBIE KUCIOTE. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. V3oMepus u
HOMeHKJaTypa. Pu3nuecknecBoiicTBa,
BOJIOPOHBIC CBA3H.

XUMHYECKHe CBOMCTBA: KMCIIOTHBIE CBOMCTBA,
peakuus dSTepupuKanny, peakiiy ¢ yyacTHEM
YTJIEBOJIOPOAHOTOPATIHKAIA.

[NonsiTHe 0 NPON3BOTHBIX KAPOOHOBBIXKUCIIOT!
CJIOXHBIE 3¢ UpHI, aHeuopuovl,
2an02eHaneUOPUObL, AMUObL, HUMPUTTDL.
Oco6eHHOCTH CBOWCTB MypPaBbHHOM

KHCJIOTHI.

Muoroo6pasne KapOOHOBBIX KHCIIOT.
OcobOeHHOCTH CBOMCTB HETIPEIEIbHbIX 1
apoMaTH4eCKUX KapOOHOBBIX KUCIIOT,
JUKapOOHOBBIX KHCIIOT,
THIPOKCUKapOOHOBEIX KWIIOT. IIpeacraBurenu
BBICIIUX KApOOHOBBIX KUCJIOT: CTEapHHOBA,
HaTbMUTHHOBAS,0JIEMHOBAS, IUHOIE6AA,
JIUHONIEHOBAS

KUCIOTHI. CTIOCOOBI MOJTyUeHHS U
MIPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upsl. ['oMmonormaeckuii psi,o0mas
(dbopmyra, usomepus u

HOMEHKJIaTypa.

XKupsl: ctpoenue, pu3ndeckue 1 XUMHUIECKHEe
CBOMCTBA XUPOB: TUAPOJIN3B KUCIOHN U
LIEJIOYHOM cpefax.

OcoOeHHOCTH CBOWCTB KHUPOB, COJEPIKAIINX
OCTaTKH HETIPeeIbHBIX)KUPHBIX KHCIIOT.
Kuper B npupose.

MBbLI14 KaK COJIM BBICIIIMX Kap60HOBLIX

KHCJIOT, UX Motollee aeictBue. [louamue
0 cunmemuyueckux moowux cpedcmaax(CMC

3.3

VYrnesonsl

OOm1ast XapaKTepUCTHKA YTIICBOJIOB.
Knaccudukarus yriaeBogos (MOHO-, TU-U
TIOJINCAXaPHUIBI ).

JKHBBIE OPIaHU3MBI OIIPE/ICIICHHBIX
KHCIIOPOJCOIePIKALINX

OpPTraHWYeCKUX BEUIECTB U MOSICHATH Ha
IpUMepax Cnoco0bl YMEHBIICHUSU
NPEeOTBPALICHHS HX BPEIHOTO
BO3/ICICTBUSI HA OPraHM3M YeJIOBEKa.
Hcnons3oBaTh 00IIEHAYYHBIE METO/IBI
MIO3HAHUS

TIPH CaMOCTOSITEIIBHOM

IUIAHUPOBAHUH, IPOBEACHUH H

OIMCaHUH XUMUYECKOTO

9KCrepuMeHTa (J1abopaTopHbIE OIBITHI U
npakTuieckue pabotsl). CrenoBath
npaBuiaM 6e30nacHOUPabOTHI B
nabopaTopun

NP UCTIONB30BaHUU XUMHYECKOH MOCYABI U
000pynOBaHUs, a TaKKe paBUIaM
oOpallleHus C BEIIECTBAMHUB COOTBETCTBHH C
HUHCTPYKLMSAMH BBITOJHEHHS J1a00paTOPHBIX
OTIBITOBH NMPAKTHYECKUX PadOT

IO MOJTYYCHUIO U U3YUCHHUIO OPTAaHUYECKUX

BEILIECTB.

IIpencraBisaTh pe3ysbTaThl
SKCIEpUMEHTa B (popMe 3aIicH
YpaBHEHHI COOTBETCTBYIOIIMX
peakuuii 1 Jenath BHIBOABI Ha UX
OCHOBE.

IIpoBoaUTH BEIUUCIEHUS

JUISL OTIPEJIENICHUS] MOJIEKYIIIPHOH (hOPMYJIBI
OpPraHUYECKOro BEIIECTBA 10 YPAaBHEHHIO
XAUMHWYECKOH PEaKIMUHU 10 MACCOBBIM JIOJISIM
aTOMOB 2JIEMEHTOB, BXO/ISILUX B €r0 COCTaB,
a TaKk)Ke Ha OIpeJeNIeHHe JOIH BbIX01a
MPOAYKTa PEaKIH

OT TEOPETUUECKH BO3MOKHOTO.
CaMOCTOSATENBHO TUIAHUPOBATh U
OCYILECTBIISATh CBOIO II03HABATENILHYIO




MoHocaxapHuabl: TII0K03a, ppyKTo3a,
pubo03a, ragakTo3a, Ne30KCupuodo3a.
dusnueckue CBOMCTBA U HAX0XKIEHHUE B
npupoje. Potocunres. Onmuyeckas
usomepus. Konvuamo-yennas
maymomepust Ha npumepe MoJIeKyibl
2NI0K03bl, npoekyuu Xeyopca, o- u f-
aHoMepbl 2IOKO3bI.

XUMUYECKUE CBOMCTBA IJIFOKO3BI:

C YYaCTUEM CHHMPTOBBIX U aJIbACTUIHOUTPYIIII,
cnupmogoe i MOJIOYHOKHUCIIOE OpOKeHHe
TJIFOKO3BI.

IIpumeHeHue TI0KO3bI, €€ 3HAUCHHUEB
JKU3HEEeSITeIbHOCTH OpraHu3Ma.
Jucaxapunsl: caxaposa, ManbTo3a U

JakTo3a. BoccranaBnuBaromue u
HEBOCCTAHABJIMBAIOIINE AUCAXAPUABIL.
I'mnponus caxapossl. Haxoxenues

MIPUPOJIE U IPUMEHEHHUE.

IMonmucaxapuapl: Kpaxmana, TJIUKOTEH U
LEJLI0JI03A. Crpoenue MaKpOMOJIEKYJI
Kpaxmajia, [NIMKOIeHa U LI035
®du3nueckue CBOMCTBA KpaxMalia u
LEJUII0JI03bl. XUMHUYECKHE CBOMCTBA
KpaxMmaua (THAPOIU3, Ka4eCTBEHHAS

peaknus ¢ ogom). XUMHUUECKHe CBOHCTBA
LIEJIITIONI03BI (THAPOIIN3, PEaKITH

moJTy4eHre 3(pUPOB IEILTFOIIO3HI).

ITonsitue

00 HCKyCCTBEHHBIX BOJIOKHAX (BUCKO3a,
alleTaTHBIN IIEJIK).

IKcNepuMeHTATbHbIE METOAbI
® j13yyeHHs BellleCTB U UX NPeBpalleHMii:
JemoHcTpanuu:

— CBOIICTBa CIIUPTOB: PaCTBOPUMOCTHB
BOJIC, B3aMMOJICHICTBHE dTaHOJIA

JeSITeIbHOCTb;IPUHUMATh aKTUBHOE
ydacTue
B IPYIIIOBOH Y4e€OHO! JIESITENEHOCTH




C HaTpUEM, OKHCIICHUE STHJIOBOTO CIIUPTa
JUXPOMATOM Kaslus (BO3MOKHO HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB);

— Ka4yeCTBEHHBIC PEAKIINH AITbJETHIOB:C
aMMHa4YHBIM PaCTBOPOM OKCHIa cepedpa u
ruapokcuaoM meau(Il);

— XUMUYECKHUE CBOMCTBA pacTBOpa
YKCYCHOU KHUCTIOTBI.

® J]aGopaTOpHBIE OTBITHL:

— peakIys MIHLIEPUHA C THIPOKCUIOM
memu(Il);

— OKMHCIICHUE 3TUJI0BOIO CIIUPTa B
aJbJETHU] pacKaJeHHON MeIHOU
MIPOBOJIOKOM;

— B3aHMOJICHCTBHE PacTBOPA ITIFOKO3BIC
rugpokcunom meau(Il);

— B3auUMOJEICTBUE Kpaxmaia ¢ HOJI0OM.

® [IpaxkTuueckue paboTHI:

Ne 2. Pemtenune skcrepuMeHTaIbHBIX 3a7a4
1o TeMe «CupTHI U (hEHOIBIY;

Ne 3. Pemrenue skcrepuMeHTaIbHBIX 33134 110
teme «Kap6oHoBbie KnucioTsl. CI0KHbBIE
3hUPEI».

— PacuérHble 3a1aun: onpeesieHne
MOJIEKYJISIPHON OPMYJIBI OPraHUIECKOrO
BellleCTBa

10 MaCCOBBIM JIOJISIM aTOMOB DJIEMEHTOB,
BXOJISIIIIUX B €T0 COCTaB; 10 Macce (00beMy)
MPOJyKTOB CTOPAHHSI;

MO KOJMYECTBY BelecTna (Macce,

00BEMY) IPOTYKTOB PEAKIIMH U/¥ITH
HCXOJHBIX BEIECTB;

— peuieHue pacyETHBIX 3a7a4
Ha onpefeneHue A0 BbIXOAA NPOAYKTapeaKLummn ot
TEOPETUYECKN BOSMOXKHOIO




4 A3oTcoaepakamme 12
OpraHuYecKHe CoeTHHEeHHsI https://infourok
ru/
4.1 AMuHBL 12 AMHHbI — OPTaHHYECKHE IPOH3BO/IHBIE PacKphIBaTh CMBICT H3y4aeMbIX

AMUHOKHCIIOTHI. benmkn

ammuaka. Kiraccudukanus aMiHOB:
annpaTHYCCKUE U aApOMATUUCCKUC;
TIEPBUYHBIE, BTOPHYHBIC M TPETUIHBIC.
Crpoenne Monekyi, oomas hopMya,
HU30MEpHsi, HOMEHKIATypa U (hrU3ndecKue
CBOMCTBAa. XMMHUUYECKOE CBOMCTBA
anmn(paTAYECKIX aMHHOB: OCHOBHBIC CBOWCTBA,
ANKWINPOBAHUE, PEAKIINH

C a30TUCTOM KUCIOTOM.

Comy aNKuIaMMOHHSL.

AHWINH — MPEJICTABUTEIIh AMUHOB
apomatnieckoro psaa. CTpoeHHe aHWIHHA.
B3anmMHuoe BiusHUE TPy AMUHBI —
OpTraHUYECKHUE MPOM3BOHRICAMMHAKA.
Knaccudukarnus aMuHOB: anudaTtudeckue u
apoOMaTHUYeCKUe; IIEPBUYHBIC, BTOPUIHBIC U
TperuuHble. CTpOeHHE MOJIEKYJI, 001Iast
¢bopmyna,

M30MepHs, HOMEHKIIATypa U (hu3ndecKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA
anmn(paTAYECKIX aMHHOB: OCHOBHBIC CBOWCTBA,
AIKHINPOBAHUE, PEAKIIHU

¢ a30TUCTOI Kucnoroit. Conn
ankwiaMMoHus. [lonsamue 06
aA30MCO0ePIHCAUWUX 2eMePOYUKTUYECKUX
coeounenusx. Ilupumuounosvie u
nypunossie ochosanus. Hykieunosole
KUCTIOMbLCOCMAs, CMpoeHue u
buon02ULeCKOEepOTb.
IKCHepPUMEHTATIBLHbIE METOIBI

H3y'YeHHs BeleCTB H X MPeBpPAalIeHHIi:

® JleMOHCTpayu:

TIOHSATHH (BBIICIIATH UX XapaKTEePHbIE
MIPU3HAKH) ¥ TPUMEHSTh 3TH TOHSTHSIPH
OITMCAaHNH COCTaBa U CTPOCHUS BEIIECTB, IS
00BSICHEHHS OTIENBHBIX (PAKTOB U SBJICHUH.
Hcnonp30BaTh XUMUUECKYIO

CHMBOJIMKY JUIsl COCTABJICHHS
MOJIEKYIISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH, COKpAIIEHHON)

(dhopMyIT a30TCOACPIKAIINX

OpPTraHMYECKUX BELIECTB.

OnpenensiTh NPUHAJIE)KHOCTD

a30TOCO/Ep KALUX BEIIECTB K
OINpeIeIEHHOMY KJIACCy IO COCTaBYH
CTPOCHUIO, HA3BIBATH UX

10 CUCTEMATUYECKO HOMEHKIIATYPE;
MPUBOJIUTH TPUBHAJIbHbIE HA3BAHUS
OTJENbHBIX MPEICTABUTEICH.
XapaKkTepHu30BaTh COCTaB, CTPOCHUE,
NpUMeHeHue, GU3NUECKUe U XUMHYECKUE
CBOWCTBA, BaYKHEHTIIHE CIIOCOOBI TIOTYUEHHS
TUIUYHBIX NPEACTaBUTENEH
a30TCOJIEPIKAIUX COCTMHEHUII.

OnuceIBaTh COCTaB, CTPYKTYPY,

OCHOBHEIC CBOWCTBA OCITKOB;

MOSICHATH Ha NIPUMeEpPax 3HaueHue

OCIIKOB JIJIs OpraHN3Ma YeJIOBEKa.
IIpoBoauTH BEIYMCICHUS

JUTSL OTIPEJIEICHUS MOJICKYJISIPHON (OPMYJIIBI
OpPTaHMYECKOTO BEIIECTBA IT0 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJISIIIUX B €r0
COCTaB, a TAKXKE [0 YPaBHEHUSIM
XUMUYECKUXPEAKIIHIL.

Hcnonp30BaTh 00IIEHAYIHEIC




— pacTBOpeHHe OEJIKOB B BOE;
— JeHarypauus OEJIKOB ITPY HArPEeBaHHH;
— IBETHBIE peaKkIny OCIIKOB.

® [IpakTiueckue paboTHI:

Ne 4. Pemenne skcriepuMeHTaIbHBIX3a0a4
10 TeMe «A30TCOepIKaIIIe OPraHNIeCKHe
COCMHCHUS Y,

Ne 5 Penienue skcriepuMeHTalbHbIX3a1a4
o Teme «Pacrmo3HaBaHne OpraHMYECKIX
COEIMHEHUI).

® PacuérHble 3a7a4Un:

— OIIpeAeIICHUE MOJIEKYJIIPHON
(hopMyJIBI OPraHUIECKOTO BEIICCTBA

10 MAacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIMX B €T0 COCTaB; 1o Macce (00bemMy)
HPOJYKTOB CTOPaHHUS;

10 KOJIMYECTBY

BelecTna (Macce,

AHWIVH — IpeJICTaBUTEIh AMUHOB
apomaru4eckoro psaa. CtpoeHue
aHWIMHa. B3auMHoe BinsiHuE
rpymi 00beMy) IPOIYKTOB
PpEeaKLUIH/ I UCXOTHBIX
BEILECTB

— peueHue paCLIéTHLIX 3aga4
Ha onpeacJeHUEC 101 BbIXOJa IIPOAYKTApCAKIIUU OT
TCOPETUYCCKH BOZMOKHOT'O

METO/IbI IO3HAHUS
IIPYU CAMOCTOSITETIbHOM
ITAaHUPOBAHUH, IPOBEACHUH U
OIIMCAaHNH XUMHIECKOT0 SKCIIEPUMEHTa
(;mabopaTopHBIE OTBITH U
MIpaKTUYECKHE PAOOTHI).
CaMOCTOSITENIFHO TIIAHUPOBATh U
OCYIIECTBIISTH CBOIO TIO3HABATEIBHYIO
JeSITeIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue

B IPYHIIOBON y4eOHOM AEATEIEHOCTH

BbicokoMoseKkyIsIpHBIE
CoeIMHeHUS

OCHOBHBIE OHSATHUSL XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
TOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENIEHb
MIOJIMMEPU3ALINH, CPEHSAS MOJIEKYJIsIpHAs Macca.
OCHOBHBIE METOIBICUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUIN —
MOJIMMEPU3ALIUS U

MOJIMKOHIeHCcalus. [Ipedcmasienueo

Brasets n3ydyaeMbpIMU XHMUYECKAMU
MOHATHSMHE: PACKPhIBATH CMBICIT H3y4aeMbIX
MMOHATHI ¥ IPUMECHSITh 3TH NOHATHS [TPH
OIMCaHHH COCTaBa U CTPOCHUS
BBICOKOMOJIEKYJIIPHBIX OPTaHUYECKUX
BCIIIECTB,

Ut OOBSICHEHUS OTAEIBHBIX (DAKTOBH
SIBJICHUM.

https://infourok
ru/




cmepeopezyapHOCIU U HAOMONEKYIAPHOL
CmpyKmype noaumepos, 3a6UcCUMOChy
CBOUICME NOUMEPOE O UX MONEKYNAPHO20
U HAOMOJIEKYIIAPHO2O CIPOEHUSL.
ITonumepnsle MaTepuansl. [lnacTmaccsl
(TTONMATHIICH, TTOJIUITPOIIMIICH,
TIOJIMBUHUIXJIOPH L, TOJTUCTHPOIL,
MOJIMMETUIIMETAKPUIIAT, TOJIMKapOOHATHI,
noJMdTHIEHTepedTanar). Y Tmim3anus u
nepepaboTKa IIaCTHKA.

OacToMepbl: HaTypaJbHbIA, CHHTETHYECKHUE
Kay4dyku (OyTaZlneHOBBIH, XJIOPOIPEHOBBIMH,
H30TIPEHOBEIN) 1

CHJIMKOHBI. Pe3uHa.

Bonokna: HaTypansHbIe (IIepCTh, METK),
HCKYCCTBEHHBIC (BHCKO3a, AlleTATHOE BOJIOKHO),
CHUHTETHYECKHE BOJIOKHA (KalPOH U JIaBCaH).
THonumepul cneyuanvHo2o Hasnavenus (megioH,
Keg1ap, 1eKmponpogoosiuue noIUMepbl,
buopasnazaemvie NOIUMEPDL).

JKcnepuMeHTAIbHbIE METOAbI
U3y4YeHMsl BEIIeCTB M MX MPeBpaIeHuii:

® JIeMOHCTpALUHU:

— O3HaKOMJICHHE C 00pa3IiaMy IPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH,IIIACTMACC, Kay4yKOB.

® [IpakTuueckue paboTHI:
Ne 8. Peuienue sxcriepuMeHTaIbHBIX3a1a9
o TeMme «Pacro3HaBaHue

TUIACTMACC M BOJIOKOHY

Hcnonp3oBaTh XUMHUYECKYIO

CHMBOJIMKY JUISl COCTABIICHHSA

CTPYKTYPHBIX ()OPMYJI BEILIECTB

(MOHOMEPOB U MOJIMMEPOB) U

YpaBHEHUH peakLuii IOJIUMEPU3ALUNU

MIOJTMKOHICHCAIINH.

OmnuceIBaTh COCTaB, CTPOSHHE, OCHOBHBIC

CBOMCTBA U IPUMECHECHHEKAYTyKOB,

HauboJee

pacIpocTpaHEHHBIX BUIOB IJIACTMACCH

BOJIOKOH.

Hcnonb3oBath

OOIICHAYTHBIE METOBI

NO3HAHUS TIPH

CaMOCTOSATEIIFHOM

IUIAaHUPOBAHUH, TPOBEJICHUU U

OINUCaHNH XUMHYECKOTO
9KCTIepUMEHTa (JJabOpaTOpPHBIE OIBITHI U
MPaKTUIeCKHUe pabOoThI)

Ob6iee
KOJIMYECTBO
4acoB II0
nporpamme

102




TemaTH4yeckoe IJIAHUPOBAHUE 11 kaace

Ne HaumeHoBaHHe pa3aesioB H TeEM Y4eOHOTO MPeIMeTa KoJymnuecTBo
n/n 4acoB
1 Teopernyeckne 0CHOBLI XHMHH 39
11 Ctpoenue atoMa. [lepuoanueckuii 3akoH U [lepronnyeckas cucreMa XumMuueckux smemeHToB 1. . MennesneeBa 9
1.2 Crtpoenue BemiectBa. MHOrooOpasue BEIecTB 11
1.3 XHUMHYECKUE PEaKITUU 19
2 Heopranuuyeckasi XuMHs 54
2.1 Hemeramisl 31
2.2 Meraiibl 23
3 XuMHA 4 KU3HD 9
3.1 MeTo/1bl TO3HAHUS B XUMHHU. XHUMHS U KU3Hb 9

OO111ee KOJIMYECTBO YACOB O MPOTpaMme 68










