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HOACHUTEJIBHASA 3AITUCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpEITHETO o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTEeNbHbIE MPOTPaMMbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus 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(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOMIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
OpOAODKEHHs OOyueHHUsT B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAlHI0 B  COOTBETCTBUM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHUE: MNPHUHLMIIOB CTPYKTYpPHUPOBAHUS W IOCIEIOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30BaTeNIbHBIX JOCTHXKEHHM OOydarouuxcs B
pamMKax MTOTOBOM arrectanu B (GoOpMe E€IMHOTO 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 W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

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
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUN  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApHAHTHOM) COCTABJISIOLIEH COJAEpKaHMs y4eOHOro MpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TanoM  MOJYy4YEHUS  XHUMHUYECKOIO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHEe TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k minaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHMIA palMOHATU3alUU y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
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 «Opranmdeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMHA 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUN O CTPOEHUM BEILECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IMPEJACTABICHUSAX O CTPOECHUU aToMa. XHMMHUYECKasl CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHMU3MaX PeaKIHii.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSIHUE CMEXHbIE IpeAMEThI. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMMKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUSI, TUIICBAPCHUS.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOJAIIMMU 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), 3a7a4eil MepBOCTENEHHON 3HAYMMOCTH SIBISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJEHHOM YpOBHE M3y4YeHHUS NpeaMeTa Mpearnosiaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MUPOBO33pEHUSI U OOIEH KyJIbTypbhl YEJIOBEKa, a TaKkKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
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 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOTO MTPOU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO PEIICHUs MPOOJIeM, CBA3AHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIIyOJIeHWe  TPEJCTaBJICHWA O  HAyyHbIX  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 peanmuzanuu MEepBOOYEPEIHBIX BOCIHUTATENIBHBIX M PAa3BUBAOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

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

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHIENTHOM MpodecCuoHaIbHON U OO0IECTBEHHOM JIeSITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKON eI TEILHOCTH.

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 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA

10 KJIACC
OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUMU.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCAMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTHM aToMa YIjepojia. XHUMHUYECKas CBSI3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLenTopHbId). TUNBl NEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpnuHapHasi, 1BOMHAsE U TpouHasi cBa3b. CocoObl pa3pbiBa CBS3E€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukaie, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIC MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaUCHHE TE€OPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKysipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CrpykrypHble (OpMYJIbI  pa3lIMUHBIX BHUJIOB: pa3BEpHyTas, COKpaIlEHHAs,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AP PEKTH B MOJIEKYIaX OPraHUYECKUX COCIUHEHHUM (MHIYyKTHUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kiaccudukaiuu opraHndeckux BemiectB. [lonsTue o
dbyukuoHansHOM rpytie. 'omonorus. 'omonornyueckue psaasl. CucremMaTuyeckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTZIEJIbHBIX TIPEICTABUTEIICH.

Oco0OeHHOCTH U KJaccu(uKanus OpraHuyeckux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OMbBITHl MO MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBneHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKY
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHsi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI aJIKaHOB, SP°-
ruOpuau3alnsi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JETUAPUPOBAHUS, IUKIN3ALNHN, TUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHHU3ME PEAKI PaJUKaIbHOrO 3aMEILICHHS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcobeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[UKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IUKJIOTEKCAaH) HMUKI0aIKkaHoB. CrocoObl MOMyYeHUsS |
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenspl. ['oMosiorudeckuil psii aakeHoB, obOmas (hopmyiia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTaned yriepoaa, o- U m-cBs3u. CTpyKTypHas U
reoMerpudeckas (1uc-TpaHc-) wuzoMepusi. @Du3nyeckue CBONCTBA aJKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIPU JBOMHOM CBSI3M, MOJMMeEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBs3b. CIIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrIocOObI MOMYyYEHUS U IPUMEHEHUE aTKaJUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE MU NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3anysi aTOMHbIX opOuTaneil yriepoaa. dusmyeckue CBOWCTBA AJIKHUHOB.
XWUMUYECKHE  CBOMCTBA:  pEAaKUMHU  INPUCOEOUHEHHUs, JUMEpPHU3ALMA U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTudeckue yrieBoaopoasl (apeHsl). ['omojoruueckuii psifi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMu 3aMeLIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJOPOJHOM pPaJUKalle, PEAKUWHA NPUCOECIUHEHUS, OKHUCIEHUE T'OMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusanus cruposna. CriocoObl NOTyYeHUs U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTHUYECKHI), pU(DOPMUHT, THUPOIIH3.
[IpoaykTel mepepaboTKku HEPYTHU, UX TPUMEHEHHE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKY PA3TMYHBIMU KJIacCaMU YIJIEBOJOPO/IOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOM3BOJHBIX YIJIEBOIOPOAOB. Peakiuu
3aMelIeHUs TajoreHa Ha TUJIPOKCOTPYIY, HUTPOTPYNMNy, I[MAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOJAHBIE BOJHOIO M CIIMPTOBOTO
pacTBopa miénoun. B3auMoJiecTBHE NUTAIOTCHAIKAHOB C MarHU€M M ITUHKOM.
ITonsiTue 0 METAJIOOPTraHUYECKUX COEJIMHECHUSIX. Hcnonbs3oBaHue
TaJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPH CHHTE3C
OpTraHUYECKUX BEIIECTB.

DKCIEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB WU HUX NPEBPAILCHUN:
n3ydeHue (PU3MIECKUX CBOMCTB YIJIEBOJIOPOAOB (PAaCTBOPUMOCTD), KAUECTBEHHBIX
peakIuii yrieBOAOpOJOB Pa3IMYHBIX KIacCOB (0OeclBEUMBAHUE OPOMHOW WIIH
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa Kajius, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yrjiepojla M BOJOPOJIa B OPraHMYECKUX BEIIESCTBAX, IOJYYEHHE OTUICHA H
M3y4YeHHE €ro CBOMCTB, O3HaKOoMJIeHHE ¢ Koyutekiusamu «Hedpts» um «Yromby, ¢
oOpa3liaMy  TUIaCTMAacC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB U TaJIOTE€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsiopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenpHbie ogHOaTOMHBIE CIHUPTHL. CTpoeHHE MOJIEKYN (Ha MpUMEpe
METaHOJla W JTaHoyia). ['oMojormueckuii psa, obmas GopMyna, H30OMEpHs,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpOoIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: PEaKIMU 3aMELICHUs, JAeTuApaTallid, OKHUCJICHHUS,
B3aUMOJCHCTBUE C  OpPraHMYeCKMMU M  HEOPraHWYECKUMH  KUCJIOTaMH.
KauecTBeHHast peakuysi Ha OJJTHOATOMHBIE CIIUPTHI. J[€MCTBHE 3TaHOIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YEeHUs M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie a¢upbl, HOMEHKIaTypa B u3oMepus. OcoOeHHOCTH (PUBUUCCKHUX H
XAMHUYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEaKIUM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHUCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cupthl. [IpencraBieHre 0 MeXaHW3ME peakluid HYKICO(PUIHHOTO 3aMeEIIeHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHHUE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
o6en3onbHOTO sAmpa. Puszmdeckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0b!I ostyueHus: U npuMeHeHue gerona. PeHonpopManbaeruaHas CMOIA.

KapOoHunbHbIE COEMHEHNS] — aIbAETHIbI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyHIibl. ['OMOJIOrHYEeCcKUE PsiAbl albJErHI0B U KETOHOB, 0OIIas
dopmyna, uzomepuss ¥ HOMEHKIaTypa. Du3MUEecKHe CBOWCTBA albICTUIOB H
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoenuHeHns. OKHCIIEHNE albIeTU0B, KAUECTBEHHBIC PEAKLUN Ha AJIbJETU/IbI.
Crioco0b!I OJTy4eHuUs1 U MPUMEHEHUE ANIbAETU0B U KETOHOB.

OIHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. Pu3nuecKue CBOMCTBA
OJTHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BoaoponHble CBSA3M MEXIy
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOMCTB MypaBbUHON KUCHOTHL. [loHATHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HENpPEAENIbHBIX U apOMaTHYECKMX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHCIOT, THIPOKCUKapOOHOBBIX KUCHOT. IlpeacraBurenu BbICHIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJEUHOBAs, JUHOJEBAS,
JuHOoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KaPOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonoruueckuil psna, oOwmas Gopmyna, H30OMEpHS H
HOMeHKJIaTypa. Dusndyeckne M XUMUYECKHE CBOMCTBA: THAPOJIU3 B KUCIOW M
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nvecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHKAIINX OCTATKU
HEIPENENIbHBIX )KUPHBIX KUCIIOT. JKHUpBI B IpHUpoIE.

MBLT4 Kak COJH BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE JeHCTBUE.

OOwas xapakTepucTika yriaeBoaoB. Kinaccudukanus yrneBoaoB (MOHO-, JH-
U nonucaxapunbl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA U HaxOoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOWCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U AJIbIACTUIHON
IpyMnI, CIUPTOBOE MU MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €&
3HAUEHUE B KU3ZHENIEATEIbHOCTH Opranu3Mma. Jucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTanaBnuBaolie 1 HEBOCCTaHABIMBAIOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
IJIMKOTEH W Leiunoio3a. CTpoeHuMe MakpoOMOJIEKYJ Kpaxmania, TJIUMKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmana: THAPOJIU3, KaYeCTBEHHAsl pPEeaklus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, ModydyeHue 3(pupoB uemuionossl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
PacTBOPUMOCTb Pa3JINYHBIX CIIUPTOB B BOJE, B3AMMOJICHCTBHE dTaHOJA C HATPUEM,
OKHUCJICHUE 3THUJIOBOIO CIMPTA B albJACTH] Ha PACKAIEHHONM MEIHOW ITPOBOJIOKE,
OKHUCJIEHHE ATHJIOBOIO CIHMPTa JIUXPOMATOM Kaius (BO3MOXHO HCIOJb30BAHHUE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUWA Ha albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
runpokcuiom meau(ll), xumuueckue cBOHCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJIEMCTBHE pacTBopa TIJOKO3bl ¢ ruapokcugom menu(ll), BzanmoneiicTeue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1o TeMaMm «CHnupTel U
denons», «Kapbonossie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaepxaliyue OpraHu4yecKkue CoeJuHEHMS.

AMUHBI — OpraHUYecKue NMpOoU3BOJHbIE ammuaka. Kiaccudukanus aMUHOB:
anidaTtuyeckue W apoMaTUYECKUe; TIEpPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE IEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWIMH — TIPEACTAaBUTENb AMUHOB apoMaTH4yecKkoro psnpa. CrpoeHwue
aHwIMHa. B3anMHOE BIMSHUE TPy aTOMOB B MOJIEKYJie aHUIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakuuu Ha aHWIMH. CrocoObl
NOJly4YEeHUS U TPUMEHEHHE anu(aTHUecKuX amMHuHOB. llomyueHue aHunMHaA U3
HUTPOOEH30a.

Amunokuciotel. HoMenknatypa u nzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKHMCJOT: TJIMIUH, alaHuH. @u3nueckue CBOWCTBA AMUHOKMCIOT.
XUMUYECKHE CBOMCTBA aMUHOKUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHHUM, peakuus MOJMKOHACHCAllUU, oOpa3oBaHME MENTUIHOW CBS3M.
buonornyeckoe 3HayeHuEe aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npuponHbie nonumepbl. llepBuyHas, BTOpuUYHAs W TpeTUUHAs
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KauyeCTBEHHbBIE PEAKIIMH HA OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pacTBOpeHHE O€JIKOB B BOJE, JIEHATypalus OEJKOB MPU HArpeBaHWM, LIBETHBIC
peakuuu Ha O€JIKM, pelIEHUWE OKCIEPUMEHTAJIbHBIX 3aJad [0 TeMaM
«A3oTcomepkalpe ~ OpraHhyeckue — coeaumHeHus» U «Pacmo3HaBanume
OPTaHUYECKUX COCIUHCHUI.

BbicokoMoJIeKy/ISIDHbIE COeIMHECHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPU3ALNN, CPEIHAS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJINMEPU3ALS U MOJUKOHIEHCALUS.



[Tonumepubie Marepuanbl. I[lmactmacchl (NMOJNMATUIICH, TMOJUIIPOIUIIEH,
NOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3IaraeMple MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
O3HAKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JKCIIEPUMEHTAJIbHBIX 3adad mo Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJbl OPraHUYECKOr0 COEAMHEHHS I10
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJISIPHOM  (hOpMyJIbI OPraHMYECKOTO COEIMHEHUs Mo Macce (00BEMY)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMd W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYEeCKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHUSI, OMpPENECICHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKHU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NP U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukauus, HaOJIOJCHUE, H3MEPEHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHME.

dusznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
HDHEPreTUYECKU ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, €IUHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTUS,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
dboTocuHTE3, nbIXaHWe, OENKHU, YIJEBOIbI, >KUPbI, HYKJIECUHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3HbIe HCKOMAEMBbIE, TOTIMBO.



TexHonorus: IMUICBBIC TPOAYKTBI, OCHOBLI PAalMOHAJIBHOIO IIUTAHUA,
MOIOIIUE CpEaACTBA, MATCPpUAJIbI U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKHUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK AaTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKUX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAISIM.
DneKTpoHHBIC KOH(HUTYypalK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NEPUOIUUECKOrO 3aKOHA U lleproanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKHX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akona /[.M. Menneneesa.

XuMHUYECKasi CBs3b. BHIBI XMMHWYECKON CBS3U: KOBAJECHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPIrus U IuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBsA3U. KparHbie CBs3u. BomgopoaHas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeb, JIMIaHIbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUU.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HHUs.  THIIBI
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi JOJIsl BEIECTBA B PaCTBOPE, MOJISIpHAas KOHILEHTpalus. HacellieHHbIE 1
HEHACBIIEHHbBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiuys u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHUATILHEIC
Ha3BaHUS OTMEJIBHBIX MPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanusa XuMHUECKMX peakuid B HEOPraHMYECKOM M OpraHU4eCcKOM
XMMHUHU. 3aKOH COXPAHEHHUSI MAcChl BEIIECTB; 3aKOH COXPAHEHUS W IMPEBpaIICHUS



OHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3 (HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuy, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (HaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpATHUMBIC peaKIuu. XUMHUYECKoe paBHOBecue. KoHcTanTa
XUMHUUYECKOTO paBHOBecUsA. (DaKTOpbI, BIUSIONIME HA TOJIOKEHHUE XUMHYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuueckass auccormanus. CuibHble MW Cla0ble AJIEKTPOJIUTHI.
Crenenp nucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb MW BOCCTAHOBUTEINb. [IpolecChl OKHUCIEHHWS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. MeETON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3loKEeHUE TNEPOKCHUAA BOJAOPOJAa B TMPUCYTCTBUM KaTalIU3aTOpPa, MOIECIHU
KPUCTALUTAYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eTieHNe
Cpelbl pacTBOPOB C TMOMOIIBI0 WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOM PpEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHS.

Heoprannuyeckasi xummusi.

[lonoxxenne HemeTtauioB B Ilepmogudeckol CUCTEME  XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, gusnueckrue M XUMHUUYECKUE CBOMCTBA: PEAKIUU C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. ['mapuisbl.
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenue B mpupoje, crocoObl ModydeHus, (GU3NYEeCKUue H
XMMHUYECKUE CBOMCTBA. [ alloreHOBOAOPOAbI. BaxkHeuIe KUCI0pOaCOAEPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[puymeHeHune rajJoreHoB U UX COCIMHEHUM.

Kucnopon, o3on. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @U3NUECKUe U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B TpupoJie, CIOCOOBI MOJMy4YeHUs, (U3NUECKUue U
xumudeckue cBoiictBa. CepoBogopon, cymbbuasl. Oxcupn cepoi(1V), oxcua



ceppl(VI). Cepuucras u cepHas KHCIOTBI U uX coiid. OCOOEHHOCTH CBOWCTB
CEepHOU KUCIOTHIL. [IpuMeHeHne cepbl U €€ COCIUHEHUM.

A3zor. Haxoxnenue B mpupojie, CHOCOObI MONy4YeHUs, (U3MUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenne B mpupone, crnocoObl MOdMydeHUs, (GU3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa m ero coemuHeHuit. DocopHbIE
yA0OpeHus.

VYrinepoa, HaxoXIeHUE B NOpUpoje. AJUIOTPONHbIE  MOJAUDUKAIUU.
duzryeckrue W XUMHYECKHE CBOMCTBAa TMPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTBHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (U3MUECKHE U
xumuyeckue cporctBa. Oxcun kpeMuusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, ero NoJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetamioB B [leproanyeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YeK aTroMoB MeTauioB. OOrue
dbusnueckue cBorcTBa MeTamioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampsbkeHu  MetawioB.  OOImue  crnocoObl

MOJIy4YECHUS METaJUIOB: TUAPOMETAITYPIHS, IMUPOMETAJLTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOPPO3UHU.

Oo6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonyudeHue, ¢GU3MYECKUE U
XUMHUUYECKUE CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mast xapakrepuctuka metaioB |IA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, GU3UYECKHEe U
XUMHYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBIX BEIIECTB M HX COECAMHEHUMU.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJroMuHUI: noyydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIEeCTBA M €ro coeauHeHuidl. AmdorepHbIe CBOWMCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIIIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1oO0ouHbIX mnoarpynn (b-rpymnm)
[Ieproanyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.



du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHYECKHE CBOMCTBA MapraHla W €ro COCIWHEHUU.
Baxwneiimue coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKue U XUMHUYECKHE CBOWCTBA JKeJie3a M €ro coequHeHuil. OKCupl,
ruapokcuasl U conu xene3a(ll) u sxenesa(lll). [Toayuenne u npuMeHeHue Kee3a
U €ro CIUIaBOB.

Ou3nyecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MIPUMEHEHHUE MEIU U €€ COCIMHECHUM.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THUIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYEHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, H3Y4YEHUE KOJUIEKIMU «MeTalibl W CIUIaBbD), B3aUMOJCHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCIOT U
nieioued, KaueCTBEHHbIE PEaKIIMi Ha HEOPraHMYECKUE aHUOHBI, KATHOH BOJ0OPOJa
U KaTUOHBl METaJUIOB, B3aMMOJECWUCTBUE THUIPOKCHUIOB AIIOMUHHS W LHHKA C
pacTBOpaMH KHUCJIOT U LIEIOUYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [lonsaTue
O Hay4YHbIX MeETOoAax IIO3HAaHUSI M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUS.
Hay4Hble npuHIMIBI OpraHU3alii XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CrocoObl TOTYYEHHUsI BaXKHEUIIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuieHHbIE CITOCOOBI TOJIYYeHUSI METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIE/ICTBUSI.
Ponp xumMuu B o0ecrieueHr YHEPreTUIeckoil 0€30MacHOCTH.

Xumusg U 300poBbe 4enoBeka. JlekapcTtBeHHwbie cpencrtBa. [IpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpernapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIMHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, TUIEBbIC 700aBKU. Poib Xxumun B
o0ecrieyeHnH MHUIeBOM 0e30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCMHOJIb30BaHUsl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.



XuMusi B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTE€pUasbl (LIEMEHT,
OCTOH).

XUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKkre U MUHEpaIbHbIE YI00pEHUS.

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

Pacuérnbie 3ana4u.

Pacuétpl: Maccel BemiecTBa WM oO0bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO W3 Y4YacTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIMH, €CIIH OIHO W3
BEILIECTB MMEET IpUMEecH, Macchl (00BbEMA, KOIMYECTBAa BEIIECTBA) MPOIYKTA
peaKuuu, €CIM OJHO M3 BEUIECTB JaHO B BHUJAE pPacTBOpa C OIPEICIEHHOMN
MacCOBOM JIOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOW [JIOJIM W MOJISIPHOM
KOHILICHTpAIlMA BEIIECTBA B PAcTBOpPE, JOJM BbIXOJAa IPOJAYKTa PEAKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanmuzanust  MeXNOpeAMETHBIX  CBA3€d MpU  HU3YYCHUH  OOmIeH |
HEOpraHudeckol XuMuu B 11 Kiacce oCyIeCTBIAETCS Ye€pe3 UCIOIb30BAHUE Kak
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUH, IPUHATHIX B OTACIIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CUHTE3, Kiaccu(UKaIus, MepUuoIUuIHOCTb, HAOJIOICHHE,
W3MEPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

®usuka: Marepusi, MHUKPOMHUP, MAKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIBI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHb,
BEIIIECTBO, TEIO, O0OBEM, arperaTHOE COCTOSHHE BEIIECTBa, HACAIBHBIN Ta3,
(bu3nYeCKUe BETUYHHBI, CAMHUIIBI U3MEPEHHS, CKOPOCTh, YHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
1 MUKPODJIEMEHTBI, OCJIKH, KUPBI, YIIECBObI, HYKIICHHOBBIC KUCIOTHI, (DEPMEHTHI,

TOPMOHBI, KPYTOBOPOT BEIIECTB M MMOTOK SHEPTUHU B IKOCUCTEMAX.

['eorpadus: MuHepaibl, TOPHBIC TTOPOJIBI, MOJIE3HBIC MCKOIIaeMbIe, TOTUIMBO,
pPECYpCHI.

TexHonorust: XMMHUYECKasi MPOMBINIJIEHHOCTb, METAJUTyPTHs, CTPOUTEIIbLHbBIC
MaTepHUalbl, CEIbCKOXO03MCTBEHHOE MPOU3BOACTBO, MUIIEBASI MTPOMBIIIICHHOCTD,
dbapmaiieBTHYECKAS MPOMBIIIJIEHHOCTD, MIPOU3BOCTBO
KOCMETHYECKUXIPENAPATOB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M MO3HABATEIbHBIX MOTHUBOB B TOJYYEHHHU M MOCIEIYIOIIEM
aHai3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbl 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPy10BOI0 BOCIMTAHUS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETo KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYaJbHOW TPACKTOPUHU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOMIICHUS K TPHUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAIMOHAIBHOTO NPUPOOTOJIb30BAHHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJOTHYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY’KalollleM MUpE Kak O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbl, B PEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOANIUX B HEM U3MEHEHUHN, YMEHUS JiejaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K O3HAHUIO, UCCIIEI0OBATEIIbCKOMN AeATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHeHU(PHUKY METOJI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0OBaHNE, HAOTIOACHHIE, U3MEPEHHE, IKCTIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHbBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUHU I KJIACCHU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHHUS BEIIECTB U XUMUYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0LIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB MCCIEA0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 33Jay, NPUMEHEHUIO pPa3JINYHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;
UCITI0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.



KoMMmyHHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe AeHCTBHS:

3aJ1aBaTh BONPOCHI IO CYILECTBY 00CYk/1aeMOM TEMbI B XO/1€ JUAJIOTa W/UIH
JUCKYCCHUH, BBICKA3bIBaTh UJI€U, (POPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYIIaTh C NPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOM JESTEIBbHOCTH,
IIOJIYYEHHBIX CAMOCTOSATEIIBHO WIH COBMECTHO CO CBEPCTHUKAMU IIPH BBIIOJIHEHUHN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIECAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MpoeKTa, U (HOPMyIHPOBATH BHIBOIbBI
II0 pe3yJIbTaTaM MPOBEAEHHBIX HMCCIEAOBAHUNA IyTEM COTJIACOBAHMS IO3ULMU B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

CaMOCTOATENIBHO IUJIAaHUPOBATh M OCYIIECTBISATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, ompeneinsiss €€ Leau M 3a7Ja4d, KOHTPOJIMPOBaTb M IO MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUM Y4E€OHBIX U HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs C Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTHM Ha OCHOBE CaMOaHaIM3a WU
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IPOTPaMMBbl 10 XUMUU Ha YIiyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEr0o O0IIEro oO0pa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
JUTsl y4eOHOTro npeaMeTa « XUMUsS» HaydHble 3HAHUS,, YMEHHS U CIIOCOOBI JE€HCTBUN
110 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3jIMYHbIX Y4E€OHBIX
CUTyalUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX, CBI3aHHBIX C XUMHUEH. B
IpOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEACTABICHBI MO TOAaM
W3YUYCHHUS.

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMUS»
OTPaXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYCHUU YCTOWIHMBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHAJIOB,
HOBBIX MCTOYHHUKOB JHEpIuy, B obecrieueHnn pPalMOHAIBHOTO
MIPUPOOTIOIL30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYyJIbTYphI



YEJIOBEKa, a TaKXe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTHYECKAs), HM30MEPBI, T'OMOJOTMYECKUA pAJ, TOMOJOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOAEPKAIME OPraHUYECKUE COEAUHEHUS, MOHOMEp, IMOJUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHUS OpPraHMUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS
Y [pEBpalIEHUs DSHEPrUM IMPU XUMUYECKHUX pEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI IPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBJIICHUM; MPEACTaBICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTsl | u Il pona);
(akTOJIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUU U OE30MacCHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTEIIbHOCTH ~ 4YeJIOBeKa, OOIMMX  HAay4yHbIX  NPHUHLIMIAX  XUMHYECKOIrO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEpepaOOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHMI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIA,
YCTaHaBIMBATBUX B3aMMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIME IMOHATHS IPH
ONMCAHUM COCTaBa, CTPOCHUSI U CBOKCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUS XMMHUYECKUX PEAKLIHUA M PAaCKpbIBATh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEICTBOM  COCTAaBJICHUS
ANIEKTPOHHOIO OajlaHca JTUX peaKlHil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHHSI UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

M3rOTaBJIMBATh MOJEIN MOJIEKYJI OPTaHUYECKHX BEIIECTB JUISl WILTIOCTpALuU
UX XUMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;



c(hOpMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3YyUEHHBIX
OpPraHUYECKUX BEIIECTB MO0 HUX COCTaBY U CTPOCHHMIO K OIpeAeaEHHOMY
KJIacCy/Tpynmne COEIWHEHWH, JdaBaTb WM Ha3BaHUA IO CHCTEMaTHYEeCKOU
Homenknarype (IUPAC) u npuBoauTh TpHUBHAIbHBIC Ha3BaHWS JJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIIEPHH,
ATHJICHTIIMKONb, (PEHOJ, (QOopMaNbIerul, aneTalbIerus, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEaPUHOBAsA, OJICMHOBAsSI, MAIbMUTUHOBAS KUCIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBAJCHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJOPOJIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT X COCTaBa U CTPOCHHS;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, albJCTHJIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, - W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYECKUX COCTUHEHUH OT
KpPaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKHU YTIEBOJAOPOIHOTO
Chlpbs  (He(Thb, NPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro MnepepadoOTKH MU
MPaKTHYECKOe MPUMEHEHHUE TPOAYKTOB epepadoTKy;

c(hOpMHPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(OpPMHPOBAHHOCTh YMEHHUS MTPUMEHATHOCHOBHBIC OTICPAIIMHA MBICIIATEILHOM
NESTEIbBHOCTH — aHajlu3 U CHHTE3, CpaBHEHHE, 0000IleHHe, CHCTEMaTU3allHIo,
BBISIBJICHHE TIPUYWHHO-CJIC/ICTBEHHBIX CBSI3€W — JJI M3YUYCHUSI CBOWCTB BEIIECTB U
XAMUYECKUX PEAKIIHM;



c(OpMUPOBAHHOCTh YMEHHI: BBIABIISATH B3aMMOCBSA3b XUMUYECKUX 3HAHUN C
NOHATUSAMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIS
0osee OCO3HAaHHOTO NOHUMAaHUS CYIIHOCTH MAaTEpUajJbHOTO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHUN: TMPOBOJUTH pacdy€Tbhl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XMMHUYECKHX PEAKIHH C UCIMOJIb30BaHUEM (DU3HMUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XHUMUYECKOU
dbopMysbl BElIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XMMHUYECKHX 3JIEMEHTOB,
IPOAYKTaM CrOpaHusl, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI1: MPOTHO3UPOBATH, AHATTU3UPOBATH U OLIEHUBAThH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  IMOCIEACTBUSL  OBITOBOM U
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKa, CBS3aHHOW C MepepaboTKON
BEILECTB, UCIIOJIb30BATHIIONYYEHHBIE 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIIECHUN
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAKIMM YIJIEBOJOPOJOB pPAa3IMYHBIX KJIacCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIECTB, PELICHHUE 3KCIEPUMEHTATbHBIX
3a/lady 10 PAacCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM IPABHII
Oe3omacHOro oOpallleHusi € BeEleCTBaMU U Ja0OpaTOpPHBIM 00OpPYIOBaHUEM,
dopMynupoBaTh 1L€db HCCIENOBaHUS, NPEICTaBISATh B pa3iMdHON (dopme
pPE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBHJIa IKOJIOTMYECKHU 11eJ1eCO00pPa3HOro MOBEACHHS B OBITY U
TPYJOBOM JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKAIOIIEH
IIPUPOIHOM CpPElIbl U JOCTUKEHUS €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA >KHUBBIE OPTraHHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokazarens [1JIK;

aHAIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHUS pUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOUYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBol nHpopmManuu, MIHTepHeT U apyrue), KpUTUYECKU
aHaJIM3UPOBATh XMUMUYECKYI0 MH(pOpMAIUIO, iepepadbaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a/1aueH.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaJIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHMHM HOBBIX MaTEPHAIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMON  XUMHYECKHX  3HAHWH, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJId, BaJEHTHOCTb, 3JICKTPOOTPUUATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJMUTHI, JJEKTPOJUTHYECKAsT JIUCCOLMALINSA, CTENEHb JUCCOIMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.11. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (HOpPMYyJ BEIMIECTB M  YPAaBHCHUM  XHUMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJUHEHMSIX, BUJ XUMHUYECKON CBSI3U (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHMUsI KOBAJICHTHOM CBA3Y;

chOPMHPOBAHHOCTh,  yMEHHWH:  KiIacCHU(PUIMPOBATH:  HEOPTAaHUUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSATENILHO BHIOMPATh OCHOBAHUSI U KPUTEPHUU JIJIsl KJlacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHATH3aKOHOMEPHOCTH M3MEHEHHUSI CBONUCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUuyd  TUAPOJIN3a;  PEaKUui
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHYECKOW PEaKIMH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U ISl OOBSICHEHUS XUMHUYECKHX SBJICHUH, HMMEIOIMMNX MECTO B TMPUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUU, €CIM OJHO U3 MCXOJHBIX BEHIECTB JIAHO B BHUJE PacTBOpaA C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JIKCIEPUMEHT  (NMpOBEAEHUE  peakluuii HMOHHOro  oOMeHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCTIIEPUMEHTANBHBIX 3adad 1o TemaM «Mertawiey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HOi (opMe pe3yNbTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OIEHUBATHUX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOJTIOIATh MPaBUJIa TIOJIb30BAHUS XUMHUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIECH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH I€JCHANPABICHHBIH IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHATM3UPOBATHXUMHYCCKYIO HH(POPMAIHIO, MepepadaThiBaTheé W HCIIOIh30BATHB
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3znen 1.TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMHUM
[Ipenmer oprannyeckoit xumun. Teopus
. bubnuorexa [JOK
1.1 CTPOCHHUS OPTAaHMYECKHX COeAMHEHUN A. M. 8 0 0
https://myschool.edu.ru/
bytneposa
Hroro o pasneny 8
Pa3pnen 2.Yriaesoxopoabt
[IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, bu6mmoreka [JOK
2.1 5 0 0
[UKJI0ATIKAHbBI https://myschool.edu.ru/
HenpenenbHble yrneBogOpOIbl: aTKEHbI, bubnmnoreka [JOK
2.2 14 0 1
aJIKaJUCHbI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 A 8 0 0
pOMAaTHYECKUE YTIIEBOAOPOIbI (APEHBI) https://myschool.edu.ru/
54 [IpupoaHbIE HICTOYHUKH YIJIEBOJOPOIOB U UX 4 0 0 bubnnoreka [JOK
' nepepadoTKa https://myschool.edu.ru/
bu6mmorexa [IOK
2.5 r 4 1 0
aJIOr€HIIPOU3BO/IHBIE YTIIEBOIOPOIOB https://myschool.edu.ru/
Hroro 1o pasneny 35
Pa3nen 3.Kucsiopoacoaep:xaniue opraHu4ecKkue coeJHHeHUsI
3.1 Crnuptsl. ®enon 11 0 1 bubmmorexa LIOK

https://myschool.edu.ru/
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

3.2 keToHbl. KapOoHOBbIe KUCTOTHI. CIIOKHBIC 21 bubmmorexa [IOK
https://myschool.edu.ru/
a¢upsl. XKupbl
bubmuoreka [JOK
3.3 Y THeBoAL 9 https://myschool.edu.ru/
Hroro no pazneny 41
Pa3znen 4.A30Tcoaeprkaniue oOpranHnyecKkue coeTuHeHus
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 bubmmorexa [IOK
https://myschool.edu.ru/
Hroro no pazgeny 12
Pa3zaea S.BbicokoMoJIeKy/JISIPHbIE COeIUHEHUSA
bu6mmoreka [IOK
5.1 B 6
BICOKOMOJIEKYJISIPHBIE COSTMHEHUS httos://myschool.edu.ru/
Htoro no pazneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m IpOrpaMMBbL Beero KOﬁHTpO.HbeIe H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThI padoThI pecypch
Pa3nen 1.TeopeTnyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH BuGmorexa LIOK
1.1 u [lepuoanueckas cucTeMa XUMUYCCKUX 9 0 0 i
https://myschool.edu.ru/
anemeHToB 1. 1. Meneneena
Crpoenue Bemectsa. MHOroo6pasue bubnuorexa [IOK
1.2 11 1 0 .
BEIIECTB https://myschool.edu.ru/
bubmuoreka [IOK
13 XHMHICCKAC PCaKIIHH 19 1 3 https://myschool.edu.ru/
Hroro mo pazueny 39
Pa3nen 2.Heoprannueckasi xumMusi
bubmmoteka IIOK
2.1 Hewmerarner 31 1 3 https://myschool.edu.ru/
bu6nmorexa LIOK
2.2 Merauisi 23 1 2 https://myschool.edu.ru/
Hroro no pazgeny 54
Paznen 3.XuMus u :XKu3Hb
MeTo1bl TO3HAHUS B XUMHUH. XAMHS U bubmuoreka [{OK
3.1 9 0 0 .
JKU3Hb https://myschool.edu.ru/
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlyauna B.B., O61iecTBoO ¢ orpaHMueHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpoceemenue»

* Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., [lpo3nos A.A., Jlynun B.B.;
nox peaakuueit Jlynuna B.B., O01iecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«JIPODA»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemienne»

METOANUYECKHUE MATEPHUAJIBI U151 YYUTEJIS
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet

himiya_type-metodicheskoe-posobie/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

bubmuoreka I{OK https://myschool.edu.ru/
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