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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTeNbHBIX Opranusanusx Poccuiickoit
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa 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, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAMUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mnporpamme mno XMMHM Ha3HAauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil o
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHS W TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMUIO COJIEPKATEIIBHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTAaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COJep:KaHue, 00s3aTeNbHOe
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JCHCTBUN  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJioxkeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
IPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TalnoM  MOJYYEHHs]  XHUMHUYECKOIO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa pacllUpeHHe U  YIUIyOJieHHe TEOpeTHYeCKOl u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mnaHUpyeMbIM pe3yjbTaTaM OCBOCHHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHANU3alMU y4eOHOro Tpyaa |
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCSA YIUIyON€HHbIE Kypcbl — «Opranudeckas xumus» u  «OOmias wu
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
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 copaepxxaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
IPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWUYECKHUX IPEJCTABICHUAX O CTPOEHUU aToMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomojiHgeTcs  (GOPMUpPOBAHMEM  MPEACTaBICHHN 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 MEXaHHU3MaX PeaKIIii.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXHbIE IpeAMETHI. Tak, Hanpumep,
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, OOLIHOCTh 3aKOHOB U TEOPHUIl B XMMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl U DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, 3JIEKTPOJIM3a, IIPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XHWMMKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IPUMEPY, TaKue
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, TUIICBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka 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 MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMera 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  pa3BUTHUSI  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U 0OIIEH KyJIbTyphl YEIOBEKa, a TaKkKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB M TE€OPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAyYHBIX TPHUHIIUIIAX XUMUAYIECKOTO ITPON3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-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;

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

B nnane peanu3zanuu NepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKAECHHOCTH B TIO3HABAEMOCTU SIBICHUM MPUPOIBI,
YBOKEHHUS K TMPOLEecCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
crocoOHocTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa OOIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

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



DopMBI KOHTPOJISA

JI71st TeKy11ero KOHTPOJIsl ypOBHS YCBOCHUS Y4€OHOIO MpeAMETa UCTIOIb3YIOTCS
MPOBEPOYHBIC, KOHTPOJIbHBIE M TMPAKTUYECKHUE pPAOOTHI, TEMAaTUUYECKUE TECTHI,
YCTHBIN OIPOC.

KpuTtepun onieHnBaHHUA YCTHBIX OTBETOB

OueHKa S CTaBUTHCS ,BBICOKHI YPOBEHb (IIPOTPAMMHBII) -  €CJIM OTBET YYEHUKA
YIOBJIETBOPSIET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha OLIEHKY «5», OH IOJIHO
PackpbLI cofiepkKaHle MaTepralia B 00beMe, IPELyCMOTPEHHOM IIPOrpaMMoii (B
TOM YHCJIE JEHCTBUS U3 pasjiena « Y UeHUK MOXKET HayuyuThes» OOpa3oBaTesIbHOM
IPOrpaMMbl), U Y4€OHUKOM; U3JIOKUII MaT€pHall TPaMOTHBIM SI3bIKOM, TOYHO
UCIOJIb3YS] XUMUYECKYIO , OMOJIOTUYECKYIO ~ TEPMUHOJIOTUIO U CHUMBOJIHKY,
B  OIPEIEIICHHON JJOTHYECKOMN MOCIIEI0BATEIIBHOCTH; IPABUIIBHO BBIITOJIHUII
PUCYHKH, YEPTEKHU, CONNYTCTBYIOIINE OTBETY; MOKa3al YMEHUE UILUTFOCTPUPOBATH
TEOPHI0 KOHKPETHBIMU MPUMEpPaMU, TIPUMEHSTh €€ B HOBOW CUTyalluu MIPH
BBITTOJTHEHNH MPAKTUYECKOTO 3aJaHUs; IPOJIEMOHCTPUPOBAI 3HAHUE TEOPHUU PAHEE
U3YYEHHBIX COIYTCTBYIOIUX T€M, COPMUPOBAHHOCTb U YCTOMYUBOCTh
UCIOJIb3YEMBIX MPU OTBETE€ YMEHUN U HaBBIKOB; OTBEYAJl CAMOCTOSITENbHO, O€3
HABOZSALIMX BOITPOCOB YUMTEJIST; BO3SMOXKHBI OJIHA - JIB€ HETOYHOCTH MpHU
OCBEILEHUE BTOPOCTEIIEHHBIX BOIIPOCOB WJIM B BBIKJIAJIKAX, KOTOPHIE YUEHUK JIETKO
WCIIPABUII TIOCTIE 3AMEYAHUS YUUTEIS.

Ouenka 4 cTaBUTCS, TOBBIIICHHBIA YPOBEHb (ITPOTPaMMHBIN) — pellieHne
HECTAHIAPTHOM 3a/1aui, IJe TOTpeOOBAIOCH JEWCTBUE B HOBOW, HENPUBBIUHON
CUTyalluH (B TOM UYHMCIIE JEHCTBUS U3 pa3ziena « Y UeHUK MOXKET HayuYUThCs»
OOpazoBaTenbHOM NpOrpamMmbl), €CIH OTBET YUCHHKA YIOBJIETBOPSET OCHOBHBIM
TpeOOBAHMSIM K OTBETY Ha OIICHKY «5», HO J1aH 0€3 HMCIOJIb30BaHUs
COOCTBEHHOI'O IJIaHA, HOBBIX IPUMEPOB, O€3 TPUMEHEHUS 3HAHUI B HOBOM
CUTYalllH, 0€3 NCIIOJIb30BAHUS CBSI3EH C paHee U3yUYEHHBIM MaTEpPHAJIOM U
MaTepuajoM, YCBOCHHBIM MPU U3YUYEHUHN APYTUX MPEIMETOB; €CIIH YYalIUNCs
JOMYCTUJI OJTHY OLIMOKY WJIK He 0oJiee ABYX HEJJOUETOB U MOXKET UX UCIIPABUTH
CaMOCTOSITENILHO UJIM C HEOOJBIION OMOIIIBIO YUUTETIS.

Ouenka 3 cTaBUTCS, €CIIU YUAIIUIICS OCBOMJI HEOOXOJIMMBIN YPOBEHb (0a30BbIil)
o0pa3oBaTeabHOM MPOrpaMMBbI TIO IPEAMETY (pa3aen «YYeHUK HayIUTC s
OO0pazoBaTebHON MTPOTPaMMBbI) JOIYCTHII HE 0oJiee OHON Tpy0oil OMMOKH U
JIByX HEJIOYETOB, HE OoJiee 0/THOM TpyOol 1 0IHOM He Tpy0oil oImmoKu, He Ooee



JIBYX - TPEX HErpyObIX OMMOOK, OJHOM HE TpyOOoi OIMOKHU U TPEX HET0UYETOB;
TIOITyCTHUIT YEThIPE — ISTh HEIOUYETOB.

Ouenka 2 CTaBUTCS, €CJIM YUYalllUCS HE OBJIa/Ie)l OCHOBHBIMU 3HAHUSIMU U
YMEHUSIMU B COOTBETCTBUI ¢ TPEOOBAHUSIMH IIPOTPaMMBbI U JOMTYCTHIT OOJIBIIIE
OIIMOOK M HEJOYETOB, YeEM HEOOXOIUMO IS OIICHKH 3.

O!!CHKa 1 cTaBUTCS B TOM ClIydac, €CJIM YUCHHUK HC MOXKCT OTBCTUTH HU HAa OIUH
N3 IIOCTABJICHHBIX BOIIPOCOB.

Kpurepuu onieHUBaHUsI MUCbMEHHBIX PadoT

KoHnTtponbHas paboTa Mo XUMUM U OMOJIOTUM WMMEET CIIEAYIONLYIO CTPYKTYPY:
nepBas yacth  ( 2-3 3agaHus) — 6a30BbIi MaTepual ( Ha yAOBJIETBOPUTEIHHYIO
OIICHKY); BTOpas 4acTh ( | 3aaHue) MaTepuai MoBbIIIEHHOTO YPOBHS ( Ha
XOPOIUIYIO OIIEHKY); TpeThsl 4acTh ( 1 3aaHue) MaTeprall BBICOKOTO YPOBHS ( Ha
OTJIMYHYIO OLICHKY)

Ouenka 5 craButcs 3a pabOTy, BHIIIOTHEHHYIO MTOJTHOCTHIO 0€3 OMIMOOK U
HE/I0YETOB.

OueHka 4 ctaBUTCs 32 padOTY, BBIIIOJHEHHYIO MTOJHOCTBIO, HO IPU HAJIMYUU B
Hel He 0oJiee 0JIHOM HerpyOoi OIMMOKHM M OJHOTO He0YeTa-, He OoJiee Tpex
HEJ04YETOB.'

OneHka 3 CTaBUTCSI, €CIIM YYSHUK .IPABUIIBHO BBIITOJIHU 3a/1aHUsT 6a30BOTO
ypoBHs, BeimosHUT  He MeHee 40% Bceli paboThI HITH TOMYCTHIT He O0JIee OqHON
rpy0Ooi OIMOKY U ABYX HEIOYETOB, HE O0JIee OHOM rpyOO U OJTHOM HETPYyOoit
omrOKH, He OoJiee TPeX HErpyObIX OMTMOOK, OJTHOM HETPYyOOoil OTMOKU U TPeX
HE0YCTOB, IPU HAIWYIHH YETHIPEX - ISITH HEJOYETOB,

OueHka 2-CTaBUTCSA, €CITU -UMCII0 OMIMOOK U HEJIOUETOB MPEBLICKIIO HOPMY JIJIS
OIICHKH 3 WJTW TIPABWILHO BBITTOIHEHO MeHee 40% Bcelt paboThl.

Ouenka 1 cTaBUTCS, €CIIM YYEHUK COBCEM HE BBIIOJIHWI HU OJTHOTO 3aJaHUsl.
OueHka npakTu4ecKkux pador

O1eHKA 5 cTaBUTCS; €CIIN, YYAIIMICS BBITIONHSACT pabOTy B MOJTHOM 00BEME C
COOJTIOJICHUEM HeoOX00UMOIl NOC1e008amMelbHOCHU TIPOBEJICHUS ONIBITOB U
W3MEpPEHUH; CAMOCTOSATEIHLHO U PAIMOHAILHO MOHTHPYET HEOOXOTMMOE
000pyZI0BaHUE; BCE OMBITHI MPOBOAUT B YCIOBUSAX U PEKUMAX, 00ECTICUHBAIOIINX
MOJIYYCHHE MPABWIIBHBIX PE3YJIHTATOB U BHIBOJIOB; COOIOAET TPEOOBAHUS -



paBUJI 0€30MaCHOTO TPYAQ; B OTYETE MPABUIIBHO U AKKYPATHO BBITIOIHSIET BCE
3aIucu, TaOIMIIbI, PUCYHKH, YEPTEXKH, TPAPUKH, BBIYUCIICHUS; TPABUIBHO
BBIIIOJIHACT aHAJIN3 TIOTPELIHOCTEN.

OueHka 4 cTaBUTCS, €CJIM BBIIIOJIHEHBI TPEOOBAaHUSI K OIIEHKE S5, HO OBLIO
JOMYIIIEHO JIBa-TPU HeJloUeTa, He OoJiee OAHOM He TPyOOid OITMOKH B OJTHOTO
HeJ04eTa.

Ouenka 3 cTaBUTCSI, € pad0Ta BBIMOJHEHA HE TIOJTHOCTHIO, HO 00BhEM
BBITIOJIHCHHON YaCTH TaKOB, YTO IMO3BOJISET MOJTYYUTh MPABUIIBHBIC PE3yJIbTaThl U
BBIBOJIbI; €CJIM B X0JI€ MPOBEICHUS ONBITA U U3MEPEHUM ObLIH  JIOMYIIICHBI
OIIIMOKH.

OueHka 2 craBuTCs, €ciid paboTa BHIIIOJHEHA HE MOJHOCTHIO U 00beM
BBIITOJIHEHHOM YacTH pa0OThI HE MO3BOJISIET CHENATh MPABUIIbHBIX BHIBOJOB,;
€CJIM ONBITHI, U3MEPEHHUS, BEIYMCIICHUS, HAOIIOIEHUSI TPOU3BOIUIIUCH
HEIMPaBUIBHO.

Ouenka 1 cTaBUTCS, €CIM YUYaIIUIICS COBCEM HE BBIMOJIHMI padoty. Bo Bcex.,
CllydasX OILIEHKa CHW)XXAeTcs, €ClIM YYEHUK He coOionan TpeOoBaHUA
npaBui 0€30MacHOrO TPyaa.

Ilepeyenn o1MoOOK

I'pyovie ouuoku.

1.He3nanue onpeeneHuii OCHOBHBIX MOHSATUM, 3aKOHOB, IIPaBUJI, OCHOBHBIX
MOJIOXKEHUI Teopun, GOPMYJI, OOIIECTPUHSATHIX CHUMBOJIOB 0003HAUYCHHUS
(bU3NYECKUX BEIIMYMH, C€IUHUIl WX U3MEPCHUS.

2.HGYMGHI/IG BBIACIIATH B OTBCTC I''TaBHOC.

3.Heymenune npumMeHsTh 3HAHUS JIJIS PEIICHMS 3a/1a4 U OOBSICHEHUS (DU3HMUECKUX
SIBJICHUH; HEMPABWIBHO C(HOPMYIUPOBAHHBIC BOTPOCHI 3a7a4d WJIU
HEBEpPHBIC OOBSICHEHUS X0Ja €€ pelieHus; He3HaHUe MPUEMOB PEIICHUS 3a]1a4,
aHAJIOTMYHBIX paHee PEIICHHBIM B KJIACCEe; OIIMOKH, TOKa3bIBAIOIIHE
HETPABWJIBHOE TIOHMMAaHUE YCJIOBUS 33/laud  HEMPaBHIBHOE
HCTOJIKOBAHUE PEIICHUS.

4 . HeymMmeHue yuTaTh U CTPOUTH FPAPUKU U TPUHIIUITHATBHBIE CXEMBI.

5.HeymeHnue moaAroToBUTh K paboTe yCmaHo8Ky uiu 1abopamopHoe
000pydosanue, TPOBECTH OTIBIT, HEOOXOAMUMBIC PACUEThI WU HUCTIOIH30BaTh



MOJIYYCHHBIC TAHHBIE /TS BRIBOJIOB. 6.HeOpexxHoe OTHOIIEHUE K JIA0OpATOPHOMY
000pYyIOBaHUIO U U3MEPUTENLHBIM Npudopam. 7.HeymeHue onpeaenurs nokasaHue
u3MepurensHoro npudopa. 8.Hapymenue TpedoBanuii mpaBui 0€30MacHOTO NpyAa
IIPY BBITTOJIHEHUH SKCTIEPUMEHTA.

Hezpyowvie outuoku.

1.Hetounoctu QopMyIupoOBOK, OIpPEACIICHUM, MOHSATUH, 3aKOHOB, TCOPHUH,
BBI3BAHHBIE HEMOJIHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OINPEEIIEMOrO
MOHATHS; OIMUOKU, BEI3BAHHBIE HE COOIOICHUEM YCIIOBHI MPOBEICHUS OTIHITA
WJIM U3MEPEHUM.

2.0mmoOKH B YCIOBHBIX 0003HAUYCHUSAX HA IPUHIUITUAIBHBIX CXEMaX;
HETOYHOCTH YepTEeKe, rpad)uKOB, CXEM.

3.Ilponyck miy HETOYHOE HAllMCaHUE HAMMEHOBAHUM €AMHULl PU3UUECKUX
BennurH. 4. HepanmoHanbHbIl BBIOOP X0/1a PEILICHUS.

Heoouempu.

1. HepauuoHanbHble 3allUCH TMPU BBIUMCICHUSIX, HEPAUMOHAIBHBIE MPUEMBI
BBIYHCIIEHUH, IPE0Opa30BaHUM U PEIICHUH 3a]1ay.

2. Apudmernueckue OMMOKA B BBIUUCICHHSX, €CIM OTH OMIHMOKKA TpyOo
HE MCKAXKAIOT PEAIbHOCTD ITOIY4EHHOIO pe3yibTaTa.

3. OTnenpHBIC TOTPEITHOCTH B (POPMYITMPOBKE BOMPOCA MIIM OTBETA.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tumbl TrudOpuaM3alMil aTOMHBIX opOuTanei
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiectB. [loHsTHe O cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpali¢HHas,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie YQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBinenne o KiIaccU(pUKALMKM OpraHuyeckux BeulecTB. llonsarue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBaHME W TOPEHHE), KOHCTPYMPOBAHHE MOJEICH MOJEKYJI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN alKaHOB, SP°-
ruOpuan3alusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHYECKUE CBOMCTBA AaJKAHOB: pEAKIUU 3aMEIICHUs, W30MEPU3ALINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, 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, UKJIOreKcaH) HUKIoankaHoB. CrocoObl MOMydeHus u
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AalKeHOB, SpP*-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOWHOM CBA3M, NOJuUMepu3aund U okucieHus. [IpaBmiio MapKOBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaueHoB (CONpsKEHHbBIE, 30JIMPOBAHHBIE,
Kymynuposanvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XMMUYECKUX CBOWCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoenunenne. I[lonumepusanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEaKUWM  NPHUCOCAUHEHUWsS,  JIHMEpHU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIIATYpa U U30MEPHSL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEakUUH NPUCOCAUHEHUS, OKHCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusamus ctupoia. CriocoObl MosydyeHus u
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUUYECKHUI), PUGOPMHUHT, MHUPOJIU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIeHUs] TallofTéHa Ha TUAPOKCOTPYNNYy, HUTPOTPyNIy, [HAHOTPYIIY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aHUMOJICWCTBUE allETHIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJY4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJEIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckui psna, oOmas ¢opMyna, H30MeEpus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHWYECKUMMHU U  HEOPraHUYECKUMHM  KHUCIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JlefictBue Ha opraHu3Mm denoBeka. CrnocoObl TONyYeHHS W TMPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sapa. duszmdeckue cBoiicTBa (peHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB ¢eHona. KauecTBeHHble peakuuu Ha QeHona. TokcudHOCTh (eHouna.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. DuU3MUECKUE CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNUA, PEAKIUU C Y4YaCTUEM YIJIEBOJOPOIHOTO paauKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenu BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COAEPIKAIIUX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainus yriaieBogaoB (MOHO-, Tu-
U mojucaxapujbl). MoHOcaxapuabl: TIIOKO03a, (PpPyKTO3a, Tajakrosa, pubdosa,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3ZHEAECATEIbHOCTU OpraHu3Ma. Jucaxapuabl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYECTBEHHAash pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M MX MPEBPALLCHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHUpPTa AUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuipokcugom meau(ll), Bzaumoneincreue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMHHBI — OpraHMYECcKUe MPOU3BOAHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anidaTuyeckue W apoMaTUYEeCKue; IEepPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3auMHoe BIUsSHUE TpyII aTOMOB B MOJEKyJe aHuiauHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
MOJIyYeHUs] M NpUMEHeHHe anudarnueckux amMuHoOB. [lonydeHue aHuUIMHA U3
HUTPOOEH30Ia.

AmuHOkuCoTEl. HoMeHknaTypa u nuzoMmepusi. OTaenabHble IPEICTABUTENN O
AMUHOKHWCJIOT:  TJIMUMH, aJaHuH. @DU3NYecKHe CBOMCTBA  AMUHOKHUCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJMKOHACHCAMH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLIUU Ha OCJIKU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalusi O€JKOB NPH HArpeBaHHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcoJepKalllue  OpraHuMyeckue  coeauHeHus’» U «Pacmo3HaBanue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHUYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

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

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HSHEPreTUYECKUM ypOBEHb, BEIIECTBO, TelO, OO0BEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, IbIXaHWE, OCNKH, VYIJIEBOABI, JXUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u lleproanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJOXKHBIX BEIIECTB IO TrpynnaMm ¢ IepuoaaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IauHa CBs3U. [1osIpHOCTH, HANTPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

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



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUHU. 3aKOH COXPAaHEHHUS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTEeHHbIE peakuu. Katann3 u kaTalnu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX 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.

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

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCUIA BOJIOPOJa B NPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOMW pEaklMu ¢ TMOJOKEHUE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | amoreHoBoAopobl. BaxHeHnne KuCIopoacoIepKaiiue
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
Kkuciopoaa. Ou3nuecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE YI00pEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHHE B HpUpoOAE. AJJIOTPONHBIE  MOJIU(PUKALIY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne mpocCThIX BEUIECTB, OOPA30BAHHBIX YIJIEPOJOM, U €TI0
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeanHeHnil. CTeKN0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsANl  HampspkeHuil  metamwioB.  OOmue  crmocoOb
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJieMeHTOB. Harpuii u kanmil: mnonydenue, Qusnueckue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUUYECKUE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COEAUHEHUM.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATIOMUHUS, TUAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmast xapakTepucThka MeTauioB No0ouHbIX moarpynn (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
OKHUCJIUTENIbHbIE CBOMCTBA. [losyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHE CBOMCTBA jKeJie3a U ero coenuHeHuil. OKcuipl,
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 €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE U XHMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
n3yueHue oOpaslloB HEMETAJIOB, FopeHue cephl, gocdopa, xeie3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
11eJI0Y€ei, KaYeCTBEHHbIE PEaKIIMM HAa HEOPTraHWUYECKUE aHUOHBI, KATUOH BOAOPO/Ia
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX NOArPYNI», «MeTasmuibl TOOOYHBIX MOATPYIID.

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CIOCOOBI MOJTYYEHHUsI BaKHEUIIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi HW 340poBbe uenoBeka. JlekapcTBeHHble cpencTtBa. IlpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XWMUsl THIIKA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe 100aBKU. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpeicTtBa. boitoBas xummus. [lpasuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KEpaMUKA.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnsle 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEaKlUH, €CIU OJHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOIW W MOJSAPHOMN
KOHLIEHTpallMy BELIECTBA B PAcTBOpPE, AOJIM BBbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4YeCcKoN XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiacCu(PUKalus, NepUOIUIYHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJEIIb, MOJEIINPOBAHUE.

®dusnka: Marepus, MHUKPOMHpP, MAaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIa, SHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kieTka, opraHusM, dKocucTemMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepansl, TOpHbIE MOPOJbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUUECKas MPOMBILIEHHOCTb, MIPOU3BOCTBO KOCMETUYECKUX



nperuaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPUAIIOB, J3JICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[VDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMKWKU HA VYIJIYBJIEHHOM YPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpPE JMYHOCTHBIX pPE3yJbTaTOB OCBOCHUS
npeaMera «XUMHS» Ha ypOBHE CpeIHEro oOmero oOpa3oBaHUs BBIIEICHBI CIEAYIOIIME COCTABJISIOIIME: OCO3HAHHUE
OOy4arOLMMHUCS POCCUNCKON Tpa)TaHCKOW MJIEHTUYHOCTH; TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTU U
CaMOOIIPEAEIICHUIO; HAIMYME MOTHBAUMU K OOYYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYyYaromIuXcsi pyKOBOJACTBOBATHCS
OPUHATBIMA B OOIIECTBE NpaBWJIaMU U HOPMaMH MOBEACHUS; HAJIMYME MPABOCO3HAHMS, HKOJIOTHYECKON KYJIbTYpPHI;
CHOCOOHOCTh CTaBUTh LU U CTPOUTH KU3HEHHBIC IIJIaHbI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS MPEAMETa «XUMUS» OTPakaloT CPOPMUPOBAHHOCTH ONBITA [MO3HABATEIBHON U
MPAKTUYECKOH AESITENIbHOCTH O0YYAIOIINXCS B MPOLECCE peaM3ali 00pa30BaTEIbHONU JEATEIbHOCTH.

JIMYHOCTHBIE PE3yJIbTAThl OCBOEHUS MpeAMETa «XUMUS» OTPaXarT cPOPMUPOBAHHOCThH ONBITA MO3HABATEIBHOU H
MPaKTUYECKON AESITENBHOCTH O0yYarouuxcsl B MPOLECCe pean3aliui 00pa30BaTENbHOM NEATEIbHOCTH, B TOM YHCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00SI3aHHOCTEN, YBAXKEHUS K 3aKOHY U TIPABONOPAJIKY;

MPEICTABIICHUS O COLIMAIIBHBIX HOPMaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIIEHUN B KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOH NESATEIBHOCTH MPU CO3/1aHUU YYEOHBIX NMPOEKTOB, PEUICHUM YUYEOHBIX U
IIO3HABATEJIbHBIX 33/1a4, BBIIIOJHEHNN XUMUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY M apryMEHThI APYTUX MPHU aHAJIU3€ Pa3InYHbIX
BUJIOB y4€OHOU J1eATeNbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOT'O OTHOIIEHHS K UCTOPUYECKOMY M HAYYHOMY HACJIEAUI0 OTE€UYECTBEHHON XUMUMU;



YBaXXEHUS K MPOLIECCY TBOPYECTBA B 00JACTH TEOPUHU M MPAKTHYECKOTO MPHUIIOKEHUS XUMHUH, OCO3HAHUS TOTO, YTO
JTAHHBbIE HAYKH €CTh PE3YyJIbTaT JUIMTENIbHBIX HAOMIOIECHUNA, KPONMOTIIMBBIX 3KCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOIO
TpyJa Y4EHBIX U MPAKTUKOB;

UHTEpECa W II03HABATEIbHBIX MOTHMBOB B MOJYYEHUM U MOCIEAYIOIIEM aHajau3e HH(OpMalUU O MEepeloBBbIX
JOCTHKEHHSIX COBPEMEHHOM OTEYECTBEHHON XUMMY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallUU, CBS3aHHBIC C XUMHUYECKUMHM SIBJICHUSMH, U MPUHUMATh OCO3HAHHbBIE PEILCHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MIOCTYIIKM CBOMX TOBAPHILIEH C MO3UIUI HPABCTBEHHBIX U IPABOBBIX HOPM
Y C YYETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHUS IIEHHOCTEH 3/10poBOro M Oe3omacHoro oOpas3a >KM3HHU, HEOOXOJAUMOCTH OTBETCTBEHHOI'O OTHOILUEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOIO/IeHUsT TpaBuil 0e30MacHOro oOpalleHusl C BelIeCTBAaMM B OBITY, MOBCEAHEBHOM >XW3HH, B TPYIOBOM
NesTEeIbHOCTH;

NOHUMAaHUsl LIEHHOCTU MpPaBUJ HWHIUBUIYAIIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MOBEACHUS B CHUTYaLMsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHUS MOCEACTBUNA U HENPUSATHUS BPEIHbIX IPUBBIYEK (YIOTPEOIECHUS aJIKOrOJIsl, HAPKOTHUKOB, KypeHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATEIbCKON JAESATEIbHOCTH, OOIIECTBEHHO IMOJIE3HOM,
TBOPYECKOU M IPYrUX BUAAX ACATEINBHOCTH;

YCTAaHOBKH Ha aKTHBHOE y4aCTHE€ B PEIICHHM MPAKTHYECKUX 3a/1a4 COLMAIIBHON HANpPaBJICHHOCTH (B paMKaxX CBOEIrO
KJIacca, IIKOJIbl);

UHTEpeca K MPAKTUYECKOMY H3YyYEHUIO Mpodeccuid pa3audyHOro pojia, B TOM YHCIE HAa OCHOBE MPUMEHEHUs
MPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAMBUAYAJIbHONW TpaeKkTOpuu oOpa3oBaHus, Oynaymeld mnpodeccuu u
peanu3anuy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, NHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1[€JIeCO00Pa3HOr0 OTHOMICHHS K MPUPOE KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHMMAaHHUA TJI00ATIHOTO XapaKTepa SKOJIOTHYECKHX MPOo0sieM, BIUSHUS IKOHOMUYECKUX MPOILIECCOB HA COCTOSTHHUE
IIPUPOJTHON U COLMAIIBHON CPEIbI;

OCO3HaHUSI HEOOXOIMMOCTHU MCIIONb30BaHMS JOCTHXKEHUH XUMHUHM JJi1 pEHICHHs BOIPOCOB PAlMOHAIBLHOTO
IIPUPOIOIIOJIB30BAHU;

AKTUBHOI'O HEINPUATHUS NEUCTBUN, NPUHOCALIUX BpPEI OKPYKAIOLIEH NPUPOIHOU CPEeAe, YMEHHs NPOrHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE OCIIECTBUS MPEANPUHUMAEMBIX AEHCTBUN U MPEIOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOrO JKOJOTHUYECKOTO MBIIIIEHUS, YKOJIOTUYECKOW KYJIbTYPBI, OIBITA AEATEIBHOCTH dKOJIOTHYECKON
HaIlpaBJIICHHOCTH, YMEHHSI PYKOBOJICTBOBAaTbCSI UMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAJIbHOM MPAKTHUKE,
CIIOCOOHOCTH U YMEHMSI aKTUBHO IPOTUBOCTOSATH UAE0JIOIHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKU;

NOHUMAaHUsl cneuu(UKd XUMHHM KaK HayKd, OCO3HaHMsS €€ poiu B (OPMHPOBAHUU PAIMOHAIBHOTO HAyYHOTO
MBILUIEHHSI, CO3/IaHUU LIEJIOCTHOTO MPEJCTaBICHUS 00 OKpYXAloUleM MHUpE KaK O €JUHCTBE NMPHUPOJbl U YEJIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu NpoOdIeM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMMHHM [UJIsl COBPEMEHHON LMBWIM3AIUMU: B €€ TyMaHHCTHYECKOU
HaIPaBJIECHHOCTH M BaXKHOW pOJIM B CO3JaHUU HOBOM 0a3bl MaTepualbHOW KYyJbTYpbl, B PELIEHUU TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, JHEPIeTUUYCCKOM, IHIIEBOM M DKOJIOTMYSCKONW OE30MacHOCTH, B
pa3BUTUU MEIULIMHBI, 00ECIIEYEeHUH YCIOBUIM YCIHEIIHOTO TPyAa U IKOJOTUYECKHM KOM(POPTHOU KHU3HU KaXKIOTO 4jeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTHU: NMOHMMAaHUs CYIIHOCTH METOJOB INO3HAHMS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAHUA AJI1 aHaIW3a U OOBIACHEHMS SBJICHUM OKPYXKAIOIIEro MUpa U



MPOUCXOAAIIMX B HEM HM3MEHEHUH, YMEHHs Jenarh OOOCHOBAHHBIC 3aKIFOYCHHS HAa OCHOBE HAyYHBIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO MCITOJIB30BATh XUMHUYECKUE 3HAHUS VIS PEIICHUS MPOOJIEM B PEATbHBIX KU3HECHHBIX
CUTYaIUSIX;

MHTEpeca K TO3HAHUIO, UCCIIE0BATEILCKON JeATeTbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJTYYEHHIO HOBBIX
3HAHUU M0 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyAa B pa3IMuHbIX chepax npodeccuoHanbHOU AeATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yibTaThl OCBOCHMSI MPOrpaMMbl MO XMMHH Ha YpPOBHE CpeIHero oOIero oOpa3zoBaHUs
BKJIFOYAIOT:

3HaQYMMBbIE Uil (DOPMHUPOBAHMS MHUPOBO33PEHUS] OOYYAIOMIMXCS MEXKIUCHUIUIMHAPHBIE  (MEXIPEIMETHEIC)
OOlIIEHAYyYHbIE TIOHSTHS, OTPAXKAIOIIME IEOCTHOCTh HAYYHOM KapTHUHBI MHUpa M CIHEIU(PUKY METOJIOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHUs, SBJIEHHUE, MPOIECC, CUCTEMa, HAy4YHBIH (HaKT,
MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIEIOBaHNE, HAOIIOICHHE, U3MEPEHHE, SKCTICPUMEHT U JIPyTHE);

YHUBEpCAIbHBIC y4eOHBbIC JEWUCTBUS (TO3HABATEIbHBIE, KOMMYHUKATHUBHbBIC, DPETYJISTHUBHBIC), 00OECIECUMBAIOIINE
dbopmupoBaHrue PYHKIIMOHATILHOW TPAMOTHOCTH U COIIUATIBLHON KOMITETCHIIUN 00YYaOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCSl HUCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUA U
YHUBEpCaIbHbIC YUeOHbIE IEUCTBUS B TO3HABATEILHON M COLUANILHOM MPaKTHKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHUBEPCAJIbHBIMU  YYCOHBIMH  TO3HABATEIBHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
1) 0a30Bble JJOrHYecKmne JeCTBUSI:
CaMOCTOSITENILHO (hOPMYJIMPOBATH M aKTyaJIU3UPOBaTh MPoOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;



OTIpENEATh IENM NEATeIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPHUH WX JOCTHXKCHHS, COOTHOCHUTH PE3yJbTaThI
JEATETLHOCTH C TIOCTaBICHHBIMHU TICIISIMH;

WCITOJIB30BATh MPU OCBOCHUH 3HAHHUUN MPUEMBI JIOTHUECKOTO MBIIIJICHUS: BBIJICIATh XapaKTEPHBIC MPU3HAKU TTOHATUN
U yCTaHaBJIMBATh UX B3aUMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHMS OTIEIbHBIX (PAKTOB U
SIBJICHUU;

BBEIOMPATH OCHOBAHUS M KPUTEPUH JJIs KJIACCU(PHUKAITNN BEIIECTB U XUMUIECKUX PEaAKITHIA;

yCTaHABJIMBATh IPUIMHHO-CJICACTBEHHBIC CBSI3U MEXKIY N3Yy4aeMbIMH SBICHUSMU;

CTPOUTH JIOTUYECKUE pACCYKIeHUs (MHIYKTUBHBIC, NEIyKTUBHBIC, MO AHAJIOTHWH), BBISBIATH 3aKOHOMEPHOCTU U
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSAX, (POPMYIMPOBATH BHIBOJBI U 3aAKITIOUCHHUS;

MPUMEHSTH B MPOIIECCEe MO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJUYECKUE (3HAKOBBIE) MOJEINU, TPEOoOPa30BLIBAThH
MOJICITbHBIE TIPEACTABIICHUS] — XUMHYECCKUN 3HAK (CHMBOJ) 3JIEMEHTa, XUMUYecKas (opMyna, YPaBHCHHE XUMHUYCCKOU
peaKknuu — TPH PEIICHUH Y4YEOHBIX ITO3HABATCIBHBIX W TPAKTUYECKHUX 3a/ad, NPUMEHATh Ha3BaHHBIC MOJCIHHEIC
MIPE/ICTABIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYA€MbIX BEIIECTB U XUMHUUECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUUCCKUX PEAKITUH;

dbopMyIMpoBaTh IEAM W 3ada4d  WCCIEAOBAHMS, HCIOJb30BaTh TIOCTABICHHBIE M CaMOCTOSITCIIBHO
c(hOpMYIUPOBAHHBIC BOMPOCHI B KAYECTBE HMHCTPYMEHTA IMO3HAHKS U OCHOBHI 11 (POPMUPOBAHUS THUIIOTE3bI TTO MMPOBEPKE
MPaBUIILHOCTH BBHICKA3bIBAEMBIX CY>KJICHUIA;

BIAJCTh HABBIKAMU CAMOCTOSITEJIBHOTO  IJIAHUPOBAHUS M TMPOBEIACHUS  YUYCHHUYECKHX OKCIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHS HAOMIOIAaTh 3a XOJOM MpOIecca, CaMOCTOSATEIHLHO TIPOTHO3UPOBATH €r0 pPEe3yJIbTar,
dbopmyupoBaTh O0OOIIEHUS W BBIBOABI OTHOCHTEIIBHO JOCTOBEPHOCTH pE3YJIbTATOB HWCCIEAOBAHUS, COCTaBIISATH
00OCHOBaHHBIN OTYET O MPOJIEITAHHON padoTe;

npUOOpeTaTh OMBIT YYEHUUYECKOW HCCIIENOBATEILCKOW M IMPOCKTHOM JEATEIbHOCTH, MPOSBISTH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbBHOMY TOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]a4, MPUMEHEHUIO Pa3IMYHBIX METOJIOB
TTO3HAHUS.

3) pabora ¢ uHpopmaumei:



OPUEHTUPOBATHCA B PA3IMUHBIX HCTOYHUMKAX HWHGOpManuu (HAYYHO-TIOMYJIApHAS JHUTEpaTypa XUMHUYECKOTO
COJIEpKaHusl, CIIpaBOYHBIE MOcoOUs, pecypchl MHTepHeTa), aHamu3upoBaTh MHPOPMAIUIO PA3IUYHBIX BHUIOB U (HOpM
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(GopMyIMpOBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe MH(POpMALK, HEOOXOAUMOH I
BBITNIOJHEHMSI YU€OHBIX 3a71a4 ONPEEIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BaHUA HWH(OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U Pa3IWYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIFHO BBIOMPATh ONTUMAabHYIO (POpMY MpeACTaBlIeHUs HUHPOpMaLUu (CXeMbl, TpaduKy, JAUArpaMMBbI,
TaOJHIIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBI fA3BIK B KadeCTBE CpPEJICTBAa IMpU padboTe ¢ XHUMUYECKOM HHGPopManueil: MNpUMEHSTbH
MEXIpeIMETHbIE ((PU3HMUECKUE U MAaTEMaTHUYECKUE) 3HAKH U CUMBOJIbI, POpMYJIbl, a00peBUATypbl, HOMEHKIIATYPY;

HCIIOJB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

3a/1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY)I(,Z[a€MOI>'I TCMBI B XO0A€ AxaJIora W/ JUCKYCCHH, BBICKA3bIBATh HACH,
(I)OpMYJ'II/IPOBaTB CBOHU IIPCHJIOKCHHUA OTHOCHUTCIIbHO BBIIIOJTHCHUA HpCI[J'IO)KGHHOﬁ 3aJa4u,

BBICTYIIaTh C NPE3CHTALMEN PE3YJNbTAaTOB IO3HABATEIBHOM NESITEIBbHOCTH, MOJYYEHHBIX CaMOCTOSATEIBHO WU
COBMECTHO CO CBEPCTHHKAMU IPHU BHINOJHEHUH XUMUYECKOI'O SKCIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEUIECTB, peaqn3aliy ydeOHOTro MpoekTa, u (OpMyIUpOBaTh BBIBOJBI 10 pe3ysIbTaTaM MPOBEAEHHBIX
UCCIJIEIOBaHUM IMyTEM COTJIACOBAHMS MTO3UIIUHI B X0/1€ 00CYK/IeHUSI U OOMEHa MHEHUSMHU.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUSA:



CaMOCTOSTEJIBHO MJIAHUPOBATh U OCYLIECTBIIATH CBOIO [TO3HABATEIBHYIO AEATEIbHOCTD, ONPEAETss €€ esn U 3a/1a4H,
KOHTPOJIMPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTUPOBATh MpejlaraeMblii alrOpuTM JEHCTBUN IMPH BHITIOJHEHUH
yu4eOHBIX M HCCIEIOBATENbCKUX 3a]ad, BbIOMpaTh Hanbosiee 3P(GEKTUBHBIN CIOCO0 MX PEIIeHUs C YYETOM MOTyYEHUS
HOBBIX 3HAHUH O BEIIECTBAX M XUMHUYECKUX PEAKIIUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb IESITEIBHOCTH HA OCHOBE CaMOAaHaIM3a U CAaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUSI MPOTrpamMMbl [0 XUMUU Ha YIIIyOJIEHHOM YPOBHE HAa YPOBHE CPEIHEro oOIIEero
o0pa30oBaHus BKIIIOYAIOT cnenupuyeckue i y4eOHOro mnpeaMera «XUMHUsS» HAaydHbIe 3HAHUS, YMEHUS M CIOCOOBI
JEUCTBUI 110 OCBOEHUIO, MHTEPIPETALNH U MPE0OPa30BAHUIO 3HAHUM, BUABI JEATEIbHOCTH MO MOJIYYEHUIO HOBOIO 3HAHUS
U NPUMEHEHUIO 3HAHUHN B Pa3jIMYHbIX YY€OHBIX CUTYallUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYallUAX, CBA3AHHBIX C
XUMHUEH. B mporpamMe 1o XuMuu NpeaMeTHbIE PE3YIbTaThl IPEACTABICHBI 110 TO4aM U3YUYEHHUS.

10 KVIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKass XuMUsh» OTPa)karoT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O MECTE M 3HAYEHUU OPraHUYECKON XMMUU B CHCTEME €CTECTBEHHBIX HAYK U €&
poJii B OOECIIEUCHUH YCTOWYMBOIO Pa3BUTHSI UEJIOBEUECTBA B PEIICHUU MPOOJEM DKOJIOTHYECKOM, SHEPreTUUYECKON U
MUIIEBOM OE30MacCHOCTH, B Pa3BUTHUU MEAUIMHBI, CO3JaHWM HOBBIX MAaTE€pUANIOB, HOBBIX HCTOYHUKOB HHEPIrUH, B
00ecCIeueHnn PaIMOHATBFHOTO TPUPOIOIIOIB30BaHUA, B (DOPMUPOBAHUKM MHPOBO33PEHUSI U O0IIEH KyJIbTyphl YeOBEKa, a
TaK)Ke SKOJIOTUYECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO M TIPUPOTHOM CPEIIE;

BJIAJICHUE CHCTEMOW XHWMHUYECKUMX 3HAHUM, KOTOpas BKJIIOYAECT: OCHOBOIIOJATalOUIME IOHATHUS — XHUMHUYECKUU
9JIEMEHT, aToOM, SJAPO M JJICKTpPOHHAs 000j04Yka aToma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOEC W BO30YXKIEHHOEC
COCTOSIHUSI aTOMa, THOpUIU3aIlis aTOMHBIX OpOuTaliel, MOH, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPHUIIATEIIbHOCTh, CTETICHb
OKHUCJICHHSI, XUMUYECKasi CBSI3b, MOJIb, MOJISIpHAsh Macca, MOJISIPHBIA OO0BEM, YIIIEPOMHBIN CKeIeT, (DYHKIIMOHATbHAS
rpynmna, pajaukai, CTPYKTypHble (opMymsl (pa3BEPHYTHIC, COKpAIIEHHBIC, CKEJICTHBIC), WU30MEpPHUS CTPYKTypHas u
MPOCTPAHCTBEHHAs (TeoMeTpuueckas, ONTHYEeCKas), H30Mepbl, TOMOJOTHYECKHUH ps, TOMOJIOTH, YTJIEBOJIOPOIbI,
KUCJIOPOJI- W a30TCOJAEpXKAIIME  OpPraHWYeCKUe COCIUHEHUS, MOHOMEpP, IMOJUMEP, CTPYKTYpPHOE  3BEHO,



BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHMSI; TEOpUH, 3aKOHBI (mepuoanueckuil 3akoH J[. M. MenpaeneeBa, Teopusi CTPOCHHUS
opranndeckux BemiecTB A. M. ByrtnepoBa, 3aKOH COXpaHEHHS MAcChl BEILECTB, 3aKOH COXPAHEHHUS M MPEBPALLCHUS
JHEPIrur MpU XHUMHYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHMS,
JeKalie B OCHOBE NMOHMMAHHS NMPUYMHHOCTH M CUCTEMHOCTH XMMMYECKUX SIBJICHHM; MPEICTaBICHHUS O MEXaHU3Max
XMUMHUYECKUX PEAKINM, TEPMOJANHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKaHMs, O B3aUMHOM BJIMSHUU
aTOMOB W TpPyII aTOMOB B MoJieKylnax (MHAYKTUBHBI U Me3oMepHbi 3¢¢ekts, opueHTantsl | u Il poma);
¢dakTosornuecKre CBEJACHHS O CBOMCTBaX, COCTaBe, MOJYyYECHUH U 0€30MaCHOM HCIOJIb30BAaHNN BKHEHIIIUX OPraHUYeCKIX
BELIECTB B OBITY U MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX IPUHLHUIIAX XUMUYECKOTO IPOU3BOCTBA (Ha
npUMepe NPOU3BOACTBA METaHOJIa, IEpepadOTKH HEPTH);

C()OPMUPOBAHHOCTb YMEHHUM: BBIABIATH XapaKTEpHblE NPU3HAKK MOHSATHM, YCTaHABIMBaThb MX B3aUMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOIIME MTOHATHUS IIPU ONMHMCAHUH COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIMHEHHI;

c(OpMHPOBAHHOCTh YMEHHIA:

UCIIOJIB30BaTh XHMMHYECKYIO CHUMBOJIMKY JUIS COCTABJIICHHMS MOJIEKYJSIDHBIX UM CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpaLIEHHBIX U CKEJIETHBIX) (POPMYJI OpraHUYECKHUX BEIIECTB;

COCTABJISITh YPABHEHMSI XMMHYECKUX PEAKIMH W PaCKphIBaTh UX CYIIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBHUTEJIBHBIX
peakluii TMOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOro OajlaHca JTUX peakluil, peakuil HOHHOro oOMeHa NyTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHU;

W3rOTaBIMBATh MOJEIIN MOJIEKYJ OPraHUYECKUX BEIIECTB JUJISl MIUTFOCTPALMH UX XUMHYECKOTO U IPOCTPAHCTBEHHOTO
CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUI: YCTAaHABIUBAThH MPUHAJJICKHOCTh U3yUYEHHBIX OPraHUYECKUX BELIECTB MO UX COCTaBY U
CTPOEHHUIO K OMNpENEIEHHOMY KJaccy/Tpynne COeAMHEHUH, JaBaTb UM Ha3BaHMs IO CHCTEMATHYECKOW HOMEHKJIAType
(IUPAC) u mpuBOIWTH TPUBHAIbHBIC HA3BaHHS Ui OTACIBHBIX TMPEACTABUTENCH OPraHWYEeCKHX BEIICCTB (DTHJICH,
alleTUJICH, TOJIyOJ, TJIMLUEPHUH, 3TUJICHIJINKOIb, (eHOd, (opMabAeTui, aleTaableru], alueToH, MypaBbHHas KHCIIOTA,
YKCYCHasl KHCIJIOTa, CTEapUHOBAs, OJICMHOBAs, MAaJbMUTHHOBAsI KUCIOTHI, TJIMIIMH, aJaHWH, MaJlbT03a, GPyKTO3a, aHUIIUH,
JMBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOI U JIPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUSI OMPENENATh BUJI XUMUYECKON CBS3UM B OPraHMYECKUX COEAMHEHUSX (KOBaJEHTHas U
WOHHas CBA3b, G- U T-CBA3b, BOJOPOAHAS CBS3b);



c(hOpPMHUPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKEHUS TEOPUHU CTPOEHUS opraHndeckux BemectB A. M. bytneposa mis
OOBSICHEHHSI 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHUE, (PM3UYECKUE U XUMUYCCKHE CBOMCTBA THUITHYHBIX
MIPEACTABUTENIEH PA3IMUYHBIX KJIACCOB OPTAHMYECKUX BEILECTB: ATKAHOB, LIMKJIOAIKAHOB, aJJKEHOB, aJKaJUCHOB, aJKUHOB,
apOMAaTUYECKUX YTIEBOJOPOJOB, CIIUPTOB, ANbJAECTUIOB, KETOHOB, KaPOOHOBBIX KHCJIOT, MPOCTBIX U CIOXHBIX 3()HPOB,
KUPOB, HUTPOCOECAMHEHNI 1 AMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, M- U MOJIMCAXAPHUIOB), WILUTFOCTPUPOBATh
FEHETUYECKYI) CBS3b MEXJYy HHMHU YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKHX PpPEAKIUHA C HCIOIb30BAHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMHPOBAHHOCTh YMEHHUS MOATBEP)KIaTh HAa KOHKPETHBIX NpPHUMEpPax XapakTep 3aBUCUMOCTH PEaKIIMOHHOMN
CIIOCOOHOCTH OPTaHUYECKUX COCIUHEHHMM OT KPaTHOCTU W TUIA KOBAJCHTHOU CBS3M (G- U T-CBSI3U), B3AUMHOTO BIIUSHHUS
aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJIOPOHOTO ChIPbs (HE(Th, MPUPOAHBIN ra3, yroin),
CIIOCOOBI €ro nepepaboTKH U MPAKTUYECKOe MTPUMEHEHUE TTPOIYKTOB MEPEepadOTKY;

c(hOpPMHPOBAHHOCTh BJIAJICHUS] CHUCTEMOM 3HAHUW O ECTECTBEHHO-HAYYHBIX METO/JaX TMO3HAHUS — HaOJIOJCHUH,
WU3MEPEHUHU, MOJCITUPOBAHUH, SKCIIEPUMEHTE (PEaIbHOM U MBICJICHHOM) M YMEHUS IPUMEHSITh 9TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATh OCHOBHBIC OIEPAlMM MBICIUTEIBHON JEATeIbHOCTH — aHallu3 U CHUHTE3,
CpaBHEHHE, OOOOIIEHUEe, CHUCTEMATU3allI0, BBISBICHUE NPUYMHHO-CICACTBEHHBIX CBSI3€M — JJISI M3Y4YEHHUS CBOMNCTB
BEIIECTB U XUMUUYECKUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH B3aMMOCBS3b XWMHUYECKUX 3HAHUA C TIOHSATHUSMU W TPEACTABICHUSIMU
JIPYTUX €CTECTBEHHO-HAYYHbIX MPEIMETOB JJii 00Jiee OCO3HAHHOTO MOHMMAHHUS CYIIHOCTH MAaTe€pUalIbHOTO €IMHCTBA
MHUpa, HUCIOJIb30BaTh CHUCTEMHBIC 3HAHUS IO OPraHWYECKOW XMMHUHU Jii OOBSICHEHUS W TPOTHOZUPOBAHUS SIBJICHUIH,
VMMEIOIINX €CTECTBEHHO-HAYYHYIO ITPUPOAY;

c(hOpMHPOBAHHOCTh YMEHUM: TIPOBOJUTH PACUETHI MO XUMHUECKUM (POpMyJsiaM M ypaBHEHUSIM XUMHUYECKUX PEaAKITUI
C UCIOJIb30BaHUEM (DU3UYECKUX BETUYHMH (Macca, 00BEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKACHUIO XUMUUYECKON (POPMYIIbl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHUUYECKHUX IJIEMEHTOB, TPOJIyKTaM CrOpaHuUsl, INIIOTHOCTH ra3000pa3HbIX BEIIECTB;



chOPMHUPOBAHHOCTh YMEHHI: TPOTHO3WPOBATh, AHAJIM3UPOBATH W OIEHWBATh C TIO3WUIUNA SKOJOTHUECKOU
0€30MacHOCTH TIOCJICJICTBUAS OBITOBOM W TPOM3BOACTBEHHOW JEATEIHHOCTH YEJIOBEKa, CBS3aHHOW C mMepepabdOTKOU
BEIIIECTB, UCIIOIH30BaTh MOJYYCHHbBIE 3HAHUS IS TIPUHSTHS TPAMOTHBIX PEIICHUI MPOOJIeM B CUTYAIlUAX, CBSI3aHHBIX C
XUMHUCH;

c(hOpMHPOBAHHOCTh YMEHUIN: CAMOCTOSATEIBHO TJIAHUPOBATH U MPOBOJUTh XUMUYECKUHN SKCIIEPUMEHT (TIOJy4YeHUE U
U3YYCHUE CBOWCTB OPraHWYECKUX BEIIECTB, KA4YE€CTBCHHBIC PEAKIMU YTJICBOAOPOIOB PA3IUYHBIX KJIACCOB U
KHCIIOPOJICOICPIKAIMUX OPTAaHNYECKUX BEIIECTB, PEIICHUE dKCIIEPUMEHTAIBHBIX 33/1ad TI0 PaClO3HABAHUIO OPTaHMYECKUX
BEIIIECTB) C COOJIOJIEHMEM TMpaBWJl O€30MaCHOTO OOpalleHus C BelIeCTBaMU U JIabOpaTOpPHBIM O0OpYJAOBAHHEM,
dbopMyIMpoBaTh 1€Ib UCCIAEAOBAHUS, MPEACTABISTh B PA3IMUHON (PopMe pe3ysIbTaThl HKCIIEPUMEHTA, aHAM3UPOBATh U
OILICHUBATh UX JJOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

COOJII0/IaTh TPaBHUJIa SKOJOTHUECKH IIEJIECO00Pa3HOT0 TMOBEACHUS B OBITYy M TPYAOBOH IEATETLHOCTH B IIEISIX
COXpaHEHUS CBOETO 3/I0POBbsI, OKPY>KAIOIIEH MPUPOJTHON CPENIbl U TOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHUS,

OCO3HaBaTh OMACHOCTb TOKCHYECKOTO JIEMCTBMSI Ha >KUBBIC OPTaHU3MbI OMNPENETEHHBIX OPTaHUYECKUX BEIIECTB,
rnoHuMasi cmbich nokaszarens [TJIK;

aHAM3UPOBATh IEIECO00PA3HOCTh MPUMEHEHHUS OPTaHMYECKUX BEIIECTB B MPOMBINIICHHOCTH W B OBITY C TOYKH
3pEHUS COOTHOIIEHUS PUCK-TIOJNIH3a,;

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIISTH IEJICHANPABICHHBIA MOUCK XUMHYECKOW MHGOPMAIMK B Pa3IMYHBIX
UCTOYHMKAX (Hay4yHas W Yy4yeOHO-Hay4yHas JHUTeparypa, CpeicTBa MaccoBoil wuHbopmaruu, HMHTepHeT U npyrue),
KPUTUYECKA aHAIM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, mepepadaThiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOW y4eOHOM 3a1auei.

11 KJIACC

[IpeameTHBIC PE3yNbTaThl OCBOCHHS Kypca «O01masi 1 HeopraHudecKasi XUMHUsD OTPaXKaIoT:

c(hOpPMHPOBAHHOCTh TPEACTABJIICHUI: O MaTEpUATBLHOM €IWHCTBE MHPA, 3aKOHOMEPHOCTSX M TI03HABAEMOCTHU
SIBJICHWH TIPUPOJIBI, O MECTE W 3HAYECHWW XMMHHU B CUCTEME €CTECCTBEHHBIX HayK M €€ POJIM B 00CCIICUCHUH YCTOWYHUBOTO
pa3BUTHS, B pEHICHUU IMPOOJEM JKOJOTUYCCKON, PHEPreTHYSCKON W IMHIIEBOW OE301MaCHOCTH, B Pa3BUTHUU MEIUIIMHEI,
CO37JaHMM HOBBIX MAaTEpPHAJIOB, HOBBIX MCTOYHUKOB SHEPIHH, B 00ECIIEYECHUU PAIMOHAIHHOTO MPUPOJIOINOJIB30BAHUS, B



dbopMUpOBaHUE MHPOBO33PEHUS M OOIIEH KyJIbTYyphl YEJIOBEKa, a TAaKXKE IKOJIOTUYECKH OOOCHOBAHHOTO OTHOILICHHS K
CBOEMY 37I0POBBIO U PUPOTHOMN CPEIE;

BJIQJICHUE CHCTEMON XHMHUYECKMX 3HAHWM, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIIME TIOHATUS — XHUMHYECKUN
3JIEMEHT, aToM, SAPO aTOMa, M30TOIBI, 3JCKTPOHHAs 000J0YKa aroma, S-, P-, O-aTOMHBIC OpOWTANHM, OCHOBHOEC W
BO30YXKICHHOE COCTOSIHMSI ~aToMma, THOpHIM3alus aTOMHBIX — OpOWTaled, WOH, MOJIEKYyJa, BaJCHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTD, CTENICHh OKUCIICHUS, XUMUYECKas CBsA3b (KOBaJCHTHAs, HOHHAS, METAJLTHYECKasi, BOJOPOAHA),
KpUCTAJUTMUECKAss PpemIETKa, XMMHYECKas pEeaklus, pacTBOP, OHJICKTPOJIUTHI, HEIIEKTPOIMTHI, SIEKTPOIUTHUECKAS
JUCCOIIMAIINS, CTENEeHb JUCCOIMAIlMU, BOJOPOJHBIN IMOKa3aTelb, OKHUCIWTEIb, BOCCTAHOBUTEINb, TEIUIOBOM 3(deKT
XUMHUYECKON pPEaKIuu, CKOPOCTh XMMHUYECKOM peakIuu, XHUMHYECKOE€ pPaBHOBECHE; TEOpPUM M 3aKOHBI (Teopus
AJIEKTPOJIMTUUECKON AMCCOIMaluy, nepuoanyeckuil 3akoH .M. MenzeneeBa, 3akOH COXpaHEHHs] MAacChl BELLIECTB, 3aKOH
COXPaHEHHUS M TPEBpAIICHUS DHEPTUU TNPU XUMHUYECKHX PEaKUHUAX, 3aKOH TOCTOSHCTBA COCTaBa BEIECTB, 3aKOH
JEHCTBYIONINX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XMMHUHU, MUPOBO33PEHUYECKIE 3HAHUS, JIEXKAIINE B OCHOBE
MOHUMAaHUS MPUIYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUI; COBPEMEHHBIE TIPEJICTABIICHUS O CTPOCHUH BEIECTBA Ha
ATOMHOM, MOHHO-MOJICKYJIIPHOM M HaJIMOJICKYJIIPHOM YPOBHSX; MPEJCTABICHUS O MEXaHU3MaX XMUMHUYECKUX PEaKIIUi,
TEPMOJIMHAMHYCCKUX W KHHETHYCCKUX 3aKOHOMEPHOCTSIX WX TPOTEKAHMS, O XUMHUYCCKOM DPABHOBECHH, PACTBOpax H
JUCTIEPCHBIX CHCTEeMaX; (DaKTOJOTHMYECKHE CBEICHHS O CBOMCTBAaX, COCTaBe, MOJYyYEHUH U OE30MacHOM HCIOJIb30BaHUU
BOKHEUIITUX HEOPTaHWYCCKUX BEIICCTB B OBITY W MPAKTHUYCCKOW ACATEIHHOCTH YEJOBEKA, OOIIMX HAYYHBIX MPHUHIIMITAX
XUMHUYECKOTO MTPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI: BBISBIATH XapaKTEpHbIC MPU3HAKK TOHATHUM, YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE MTOHATHS TIPH ONMMMCAHUHA HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(OpPMUPOBAHHOCTh YMEHHUSI HCIOJB30BAaTh XHUMHUYECKYI0 CHMBOJIMKY [UIsl COCTaBJCHHsS (OpMYN BEIIECTB H
ypaBHEHUN XUMHUUYECKHX peakiui, cucremarndeckyro HoMmeHkiarypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

chOpPMHPOBAHHOCTh, YMEHHS OINPEACISITh BAJICHTHOCTh W CTENEHb OKHUCJICHUS XHMHYECKHUX DJIEMEHTOB B
COCTMHECHMSIX, BUJ XUMUYECKOW CBsI3M (KOBAJICHTHAs, MOHHAs, METAJTMYECKasi, BOJOPOJHAsS), THUIl KPUCTAILTUHIECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;



c(OPMUPOBAHHOCTh YMEHHUS OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT BHJAa XMMHYECKON CBSI3M W THIIA
KPUCTALUTMYECKOUN peléTKu, OOMEHHBIN U TOHOPHO-aKIIENTOPHBI MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHUM: KJIaCCU(PHUIIMPOBATH: HEOPTAaHNUECKHUE BEIIECTBA IO UX COCTaBY, XUMUYECKUE PEAKIIUU
N0 pa3IUYHBIM NpHU3HAKaM (YHCIy U COCTaBY PEArMpYIOIIMX BEHIECTB, TEIJIOBOMY 3(PGEKTy peakiuu, W3MEHEHUIO
CTENIEHEH OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTaliu3aTopa M JpYrue); CaMOCTOSITENbHO BHIOMpATH
OCHOBAHUS M KPUTEPHUH TSI KJIacCU(DUKAIIMY N3YIaeMbIX BEIIECTB M XUMUYECKIX PEAKIIHii;

c(OpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI mepuoaudeckoro 3akona /[. . MenneneeBa U JeMOHCTPUPOBAThH
€ro CUCTEMAaTU3HUPYIOILYI0, OOBSICHUTEIbHYIO U TPOrHOCTUYECKYIO (DYHKIINH;

Cc()OPMUPOBAHHOCTh YMEHUH: XapaKT€pU30BaTh JEKTPOHHOE CTPOCHHE aTOMOB M MOHOB XMMHUYECKHUX 3JIEMEHTOB
nepsoro—uerséproro mnepuonos Ilepuomnueckoin cucremsl .M. MenneneeBa, UCHOJB3Yys IOHATUSA «IHEPrETUYECKUE
YPOBHHY», «IHEPTETUYCCKHUE MMOAYPOBHI», «S-, P-, d-aTOMHBIE OpOUTANIN», «OCHOBHOE U BO30YKIEHHOE SHEPreTHUECKUEC
COCTOSIHUS aTOMay»; OOBSACHATH 3aKOHOMEPHOCTHM W3MEHEHHUS! CBOMCTB XMMHYECKUX 3JEMEHTOB M MX COEAMHEHHUI MO
nepuoaam u rpymnmnam llepuoanueckon cucrems! [l. M. MeHneneeBa, BaJeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHHE T€HETUYECKOW CBSA3M MEXKIAYy HEOPraHMYECKMMM BEIIECTBAMU C IOMOUIBIO
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKLINM;

C()OPMUPOBAHHOCTh YMEHHUS PACKPBIBaTh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA MOCPEICTBOM
COCTaBJICHHs AJIEKTPOHHOTO OajaHca 3TUX pPEaKIHil; peakiuil MOHHOTO OOMEHa IyTEM COCTaBJIEHUS HUX IMOJHBIX U
COKpAIIEHHBIX HMOHHBIX YPaBHEHHUI; peakIuil TUIPOJM3a; pEeaKUud KOMIUIEKCOOOpa3oBaHUs (HAa TMpUMeEpe
TUAPOKCOKOMITIIEKCOB IIMHKA U aJTFOMHUHMUS);

C()OPMUPOBAHHOCTb YMEHMSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKaHUs XUMHUYECKMX peakuuid C ydy€ToM ux
DHEPreTUYECKUX XAPAKTEPUCTHUK, XAPAKTEP U3MEHEHUS CKOPOCTH XMMHUYECKOM PEAKLIHMHM B 3aBUCUMOCTH OT PAa3JIMYHBIX
($akTOpOB, a TaKXKe XapakTep CMEIICHUS XMMHYECKOrO PaBHOBECHUS O] BIMSHMEM BHEUIHMX Bo3AeicTBui (mpunuum Jle
[TaTenne);



c(OpPMUPOBAHHOCTh YMEHMsSI XapaKTEepH30BaTh XMMHUYECKHUE PEAKIUU, JIeKallie B OCHOBE MPOMBIIUICHHOTO
NOJIYYEHHUsS] CEPHOM KHUCJIOTBhI, aMMHaKa, OOIKME HAay4YHbIE NPUHLHUIBI XMMHUYECKHX MPOU3BOJICTB; LEIECO00PA3HOCTD
NPUMEHEHHUSI HEOPTaHUYECKUX BEIIECTB B IPOMBIIIIICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TIONb3a;

c(hOpMHPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHHMI O METO/AaX HAYYHOTO MO3HAHUS SBJIICHUN MPUPOIbI — HAOIIOICHHE,
U3MEpEeHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbI U MBICIEHHBIH), UCMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHUs
OPUMEHATh 3TU 3HAHUS MPH SKCIIEPUMEHTAILHOM HCCIEIOBAHUU BEIIECTB M JJIs1 OOBSCHEHUS XUMHYECKHX SIBICHUH,
UMEIOIINX MECTO B MPUPOJIE, TPAKTUUECKOH JESITEIIBHOCTH YEJIOBEKA U B [IOBCEIHEBHOW KU3HH;

c(hOpPMHUPOBAHHOCTh YMEHUS BBISIBIISITH B3aUMOCBSI3h XUMUYECKUX 3HAHUM C TTOHATUSAMU U MPEJCTABICHUSIMU IPYTUX
€CTECTBEHHO-HAYUHbIX IIPEIMETOB /JIs1 00J€€ OCO3HAHHOI'O IOHUMaHUsl MaTepUaIbHOrO €MHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUS IPOBOAUTH PACU€Thl: C HCIOJIb30BAHUEM IOHATHM «MaccoBasl J0Jsl BEIECTBAa B
pacTBOpe» U «MOJSIpHAST KOHLEHTpAIUsA»; MAacChl BEIIECTBA WM O0BbEMA raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OAHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIJIOBOro () (eKTa peakiyu; 3HaYeHHUsI BOJOPOAHOTO
IOKa3aTelsl paCTBOPOB KHUCIIOT U IIEJI0UeH ¢ U3BECTHOM CTENEHbIO AUCCOLMALUH; MacChl (00bEMa, KOJIMUYECTBA BELIECTBA)
IIPOJYKTa PEAKLUH, €CIM OJHO W3 HCXOJIHBIX BEIIECTB JAaHO B BHJIE PACTBOpa C ONPEAEIEHHOM MacCOBOM JOJEH
pPacTBOPEHHOIO BEIIECTBA WJIM JAHO B M30BITKE (MMEET MPUMECH); JOJM BbIXOJA MPOAYKTa pEaKIHMH; OOBEMHBIX
OTHOIIICHUI I'a30B;

c(OpPMHPOBAHHOCTh YMEHHI: CAMOCTOATENHO TUIAHUPOBATh U MPOBOJUTh XUMUYECKUM 3KCIIEPUMEHT (IIPOBEICHUE
peakuuii MOHHOrO OOMEHAa, MOJTBEP)KJIEHUE KAaueCTBEHHOT'O COCTaBa HEOPTaHWYECKUX BEILECTB, OIMpPENEICHHE Cpelibl
pacTBOPOB BELIECTB C MOMOUIbIO HHJIMKATOPOB, M3YyYEHHUE BIMSHUS PA3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOM
peakluy, pElIeHHe 3KCIEePUMEHTANbHBIX 3a1ad no Temam «Mertamib» U «Hemeramnbsy) ¢ coOnroaeHueM MpaBuil
0e30macHOro OOpallleHHsl ¢ BeleCTBaMU M J1abOpaTOpHBIM 00OpyAoBaHUEM, (OPMYJIUPOBATH 1EJb HCCIEAOBAHUA,
IPEJICTaBIISITh B Pa3IM4YHON (popMeE pe3ybTaThl SKCIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c()OPMUPOBAHHOCTh YMEHHI: COONIONaTh TpaBWja TOJb30BAHUS XHMHUYECKOM TMOCyqoM u 1a00paTOpHBIM
o0OpyiOBaHUEM, OOpalleHHs] C BEIIECTBAMHU B COOTBETCTBHUM C HHCTPYKLIMSMH [0 BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OMBITOB, HKOJOTMYECKH LEIECOO0pPa3HOro MOBEACHUSI B OBITY U TPYAOBOM JEATENBHOCTH B LEIAX
COXPaHEHHUsI CBOETO 3J0POBbs, OKPYKAIOIIEH MPUPOIHOM CpPellbl U JOCTUNKEHUSA €€ YCTOMYMBOTO PAa3BUTHS, OCO3HABATH



OITACHOCTh TOKCHUYECKOTO JCHCTBHS Ha JKUBBIC OPTraHU3MBI ONPEICIICHHBIX HEOPTaHWYECKHUX BEHISCTB, TOHMMAsI CMBICI
nokazarens [1J1K;

c(OPMUPOBAHHOCTh YMEHHUM: OCYIICCTBIIATH IICJICHAIPABICHHBIA MOMCK XUMHYCCKOH WH(OPMAIMN B Pa3IUIHBIX
UCTOYHMKAX (HaydyHas W Yy4eOHO-Hay4dHas IUTEpaTypa, CpeICTBa MaccoBod wuHQopmaruu, VHTEepHET W Apyrue),
KPUTHUYECKH aHAIM3HPOBATh XUMHYECKYI0 HWHGOpMAIUIo, IepepadaThiBaTh €€ W HCIOIb30BaTh B COOTBETCTBUH C
MOCTABJICHHON y4eOHOM 3aa4eid.

TEMATHUYECKOE IINTAHUPOBAHHUE

KoanuectBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kourpoububie IIpakTnyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

Pa3pnen 1. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XMMHHU

IIpeamer opranndeckoit xumuu. Teopust

11 CTPOEHMS OPraHUYECKUX coequHeHuil A. M. 8
byrneposa
Hroro o pasneny 8

Pa3nen 2. Yraesonopoabt

21 [IpenensHBIE YTIIEBOIOPOIBI — ATTKAHBI, 5
LUKJI0ATKaHbI

29 HemnpenenbHble yriieBOJOPOABI: aTKEHBI, 14 1
QITKaTUCHBI, aJTKIHBI

2.3 ApomaTHyecKue yriaeBoA0pOIbl (apEeHbI) 8

2.4 [TpupoHBIE HCTOYHHUKH YTIEBOAOPOAOB M UX




nepepadoTka

2.5 ["asioreHnpOn3BOAHBIC YTIIEBOAOPOIOB

Hroro no pazneny

4
35

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1 Crnuptsl. Oenon 11
KapOoHHITbHBIE COCTMHEHHUS: ATbJICTUIBI 1
3.2 keToHbl. KapOoHOoBbIE KHUCIOTHL. CI10KHBIE 21
a¢upsl. XKXupsr
3.3 VriaeBoasl 9
Hroro no pazneny 41
Pa3znen 4. A3oTconepxkamue oOpranHuyecKkue coeIuHeHust
4.1 ‘ AMuHBI. AMMHOKHUCIOTHI. benku 12
Htoro no paznemny 12
Pa3zgea S. BoicokoMoJieKyJ/IsIpHbIe COeIMHEHUS
5.1 ‘ BbICOKOMOIEKYIISIPHBIE COEUHEHMS 6
Hroro mo pazueny 6
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




HOYPOYHOE IINTAHUPOBAHUE

KoanuecTBo 4acoB . JJIeKTPOHHbIE
Yuer padoueii
uudposeie
Nenn/m | Tema ypoka Kontpoabubie IIpakTnyeckue  MPOrpaMMbl
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI BOCIIUTAHUSA pecypes!
IIpenmeTt u 3HaYEHUE OPraHUYECKON
1 XUMUU, TIPEICTABICHUE O 1
MHOT000pa3uy OPraHuYeCKUX
COCIUHCHHI
DIIEKTPOHHOE CTPOEHUE aTOMa
yriiepojia (0CHOBHOE U Odopmienne
2 BO30Y)KIEHHOE COCTOSIHHS). 1 CTCHIIOB
BanenTHbIe BO3MOXKHOCTH aToMa (IpesMeTHO-
yriaepoaa AcTeTHYecKas
XUMHYECKas CBA3E B OpPraHu4eCKux cpena, HarisiaHas
3 coeIMHEHMUAX. MeXaHn3MBI 1 aruTanus
00pa3zoBaHus KOBAJICHTHOM CBSI3H, MITKOJTBHBIX
CrocoObI pa3pbIBa CBA3EH CTCHJIOB
4 Teopust cTpOEHUSI OpraHUYECKUX 1 peAMETHOM
coenuHeHuii A. M. Bytieposa HaIPaBJIEHHOCTH)
Buasl nzomepuu: CcTpykTypHas,
5 MPOCTPAHCTBEHHAS. DIEKTPOHHbIE 1
3¢ (HeKTh B MOJIEKYJIaX OPraHuYEeCKUX
COE€IUHEHHI
[IpencraBnenue o kKIacCUPUKALNA U
6 CHUCTEMaTUYeCcKasi HOMEHKIaTypa 1

(IUPAC) opraHn4eckux BeIIECTB

Urpossie popmel




Knaccudukanus peakuuii B
OPraHUYEeCcKOi XUMHU

10

Cucremarusanus U 00001eHue
3HAaHUH 110 TEME

AJIKaHbI: TOMOJIOTUYECKUH PS/I,
obmas popmyiia, HOMEHKIATypa U
U30MEPHUSL, NEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

duzndyeckre U XUMHUYECKHE CBOMCTBA
AJIKaHOB

11

HaxoxaeHnne ajkaHoB B IpupoJie.
CrniocoOblI MoTy4eHus U IpUMEHEHUe
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMCHKIJIaTypa U U30MCpPUs,
0COOEHHOCTH CTPOEHHUS U
XHUMHYECKUX CBOHCTB, CITOCOOBI
NOJTYYeHHS U IPUMEHEHHUE

13

14

Pemenne pacu€THbIX 3a/1a4 HA
OIpEeJIETICHUE MOJIEKYJIIPHON
(GhOpMyJITBI OPraHMYECKOTO BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJSIIIIUX B €70 COCTaB.
Cucrematu3zanus u 0000IIeHHE
3HAHUM 110 TEME

AJIKEHBI: TOMOJIOTHYECKHUH psif,
oOmas popmysa, HOMEHKIATypa,
JIEKTPOHHOE U MPOCTPAHCTBEHHOE

yaeOHO
JCSATEILHOCTH

WuTepakTHBHBIC
dbopMbI yueOHOIA
JESITeITbHOCTH

Conepxanue
YpOKOB (110
IUTaHYy YYUTeNs)




cTpoeHue Monekyi. CTpykTypHas u
LUC-TPAHC-U30MEPHUs AIKEHOB

15

16

dusuyeckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

CrniocoOblI 1oTy4eHus U IpUMEHEHUe
AJIKEHOB

17

[IpakTuueckas padora Ne 1 o reme
"[TonydyeHue 3TUSICHA U U3YYEHUE €T
CBOMCTB"

18

Pemenne pac4€THbIX 33124 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(GOpMyJITbI OPraHUIECKOTO BEIIECTBA

19

20

21

AJNKaaueHsl: CONpsHKEHHBIE,
HU30JIMPOBAHHEIE, KYMYIUPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

XUMHUYECKUE CBOWCTBA COMPSKEHHBIX
JHEHOB

CrniocoOblI 1osy4eHus U NpUMeHEeHue
aJIKaJueHOB

22

AJKVHBI: TOMOJIOTHYECKUH psi,
obmas popmyia, HOMEHKIATYpa,
JIEKTPOHHOE U MPOCTPAHCTBECHHOE
CTPOEHHUE MOJIEKYI, PU3NIECKUE
CBOMCTBA

23

24

XMUMHYECKHE CBOMCTBA AJIKUHOB

KauecTBeHHbIC PCaKku Ha TpOﬁHym
CBA3b

Mecsaunuk
0€30I1aCHOCTH




25

CriocoObI nostyueHus 1 IPUMEHEHNE
AJIKMHOB

26

27

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOW pEAKLIUHI

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

28

ApEHBI: TOMOJIOTUYECKUH s, 0OmIast
dbopMmyIa, HOMEHKIIATypa.
DNEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKyJ OeH30a U
TOJIyOJa, UX (PU3NYECKUE CBOWCTBA

29

XUMHYECKUE CBOMCTBA apEHOB:
peaklmy 3aMelIeHUs

30

31

32

XUMUYECKUE CBOMCTBA apEHOB:
pPeakuru NMpUCOCANHCHUA, OKHCICHUC
TOMOJIOTOB OeH301a

Oco0eHHOCTH XUMUYECKUX CBOMCTB
CTUpOJIa

Pemenne pacy€THbIX 3a/1a4 HA
OIIpEIETICHUE MOJIEKYIIIPHOI
(opMyIbl OPraHMYECKOTO BEIeCTBa

33

CrniocoOblI 1osty4eHus U NpUMeHEeHue
apeHoB

34

35

I'enetnyeckas cBA3b MEKIY
Pa3JINYHBIMU KJIacCaMu
YII€BOIOPOAOB

Pacuérsl o ypaBHEHUsIM
XUMUYECKUX PEAKLIUN.




Cucremaruzanusa U 00001IeHne
3HAHWUH 10 TEME

36

37

IIpuponnsiii ra3. IlonmyrHbie
HE(TSHbIE ra3bl

KameHHbIi yroyib 1 IpOIyKThI €T0
nepepadoTKu

38

Hedtb 1 ciocoOb! €€ mepepaboTKH.
[TpuMeHeHne TPOTYKTOB
nepepadoTku HePTH

39

I'eneTnyeckas cBA3L MCKOY
Pa3IMYHbIMH KJIaCCaMHU
YTIJIEBOAOPOIOB

40

41

42

["ajoreHonpoun3BOIHBIE
YIJIEBOJIOPOIOB: 3JIEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMeIICHHSI
rajoreHa

JlelicTBue mIen04Yel Ha
rajoreHIpoU3BOAHbIE.
BsanmonelicTBre qurajoreHaIKaHOB
C MarHueM U IUHKOM

CucremaTu3anus u 0000IIeHHE
3HaHUM 1o paznaeny "YrieBoaopoas!'

43

KonTponbHas padbora no teme
"Vranesonopoast"

44

[TpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psJl, oO1ias
dbopmyna, CTpOEHHE MOJIEKYII,
HU30MepHsl, HOMCHKJIATypa,




Kiaccupukanus, pusnueckue
CBOMCTBa

XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX

45 OJTHOATOMHBIX CIIUPTOB
46 CriocoObl nostyyeHus 1 IpUMEHEHNE
OJIHOATOMHBIX CIIUPTOB
[IpocTeie 3¢hupsl: HOMEHKIATYpa U
47 HU30MEepHs, 0COOCHHOCTH (HU3UIECKUX
U XUMHUYECKUX CBOMCTB
MHOroaroMHbIE CIIUPTHI:
48 ATHUJICHIJIMKOJNb U TIIULEPUH, HX
¢du3nUecKkre 1 XUMHYECKHE CBOWCTBA
49 CriocoObl nostyyeHus 1 IpUMEHEHNe
MHOT'OATOMHBIX CITUPTOB
@DeHoJI: CTPOECHUE MOJIEKYJIBI,
50 ¢u3nueckre cBoicTBa. TOKCUYHOCTD
denona
51 Xumudeckue cBoicTBa (heHoma
59 CriocoObl nostyueHus 1 IpUMEHEHNe
denona
[Tpaktuyeckas padora Ne 2. Pemenue
53 9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"CriupThl U peHonbI"
54 Cucremarusanusa 1 00001eHne
3HAHWM 110 TeEME
AJbJIEruIbl U KETOHBI: SJIEKTPOHHOE Ogopmienme
55 CTpOeHHe KapOOHMIBHOMN TPYIITIBL; CTCHI0B
(mpeameTHo-

TOMOJIOTUYECKHE PSJIBI, 00TIIast




dopmyna, n3oMepus ¥ HOMEHKJIATypa

56

57

Anbaeruipl 1 KETOHBI: (PU3HYECKUE
CBOMCTBA; peaKIMU MPUCOCTUHEHUS

PCaKI_[I/II/I OKHCJICHUS U KAQYCCTBCHHBIC
pPE€aKknuu aJlbACTUA0B U KETOHOB

58

CriocoObI MOTy4eHUS aTbJICTHIOB U
KETOHOB

59

60

61

OHOOCHOBHBIC ITPE/ICIIbHBIC
KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTH
CTPOCHHUS UX MOJICKYIT

W3omepust 1 HOMEHKIATypa
KapOOHOBBIX KHCIIOT, UX (PU3UYCCKHE
CBOMCTBA

XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

63

Oco0eHHOCTH CBOMCTB MypaBbHUHON
KHCJIOTBI. MHOTOOOpa3ue
KapOOHOBBIX KHUCIIOT

OcoOeHHOCTH CBOUCTB:
HEeNpeeNbHbIX U apOMaTHUYECKUX
KapOOHOBBIX, TMKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BoICIIMX
KapOOHOBBIX KUCIIOT

64

65

ITonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KUCIIOT

CriocoObI nostyueHus 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT

ACTETUYECKAs
cpela, HarsiHas
arurauus
LIKOJIBHBIX
CTCHIIOB
IPEAMETHOU
HAIpPaBJIEHHOCTH)

Urpossie hopmbl
yaeOHOMH
JIESATENBHOCTH

I/IHTep AKTHUBHBIC




66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUAN
psin, obmas ¢hopmysia, H30MEPHS U
HOMEHKJIaTypa

67

68

69

70

Du3nyeCcKre 1 XUMUYECKUE CBOMCTBA
3upoB

Pemenne pacu€rHbix 3a1a4: 10
YPAaBHEHUIO XUMHUUYECKOU PEaklnK, Ha
OIIpEIETICHUE MOJIEKYJIIPHON
(GOpMYJITBI OPraHUIECKOTO BEIECTBA

[TpakTuueckast pabota Ne 3. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Kap6onoBsie kucnoThl. C0KHbIE
a¢upsr"

Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOWCTBA (TUAPOIIU3)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COACPpIKAIMMNX OCTATKH HCTIPCACIIbHBIX
AKHUPHBIX KKCIOT. JKUpBI B Ipupoie

72

Mb1a KaK COJIA BRICIIHX
KapOOHOBBIX KHUCIIOT, UX MOTOIIEE
nencrtaue. IloHsaTHEe 0 CHHTETHYECKUX
Mmoromux cpenacrax (CMC)

73

74

I'eneTnyeckas CBA3b yII€BOAOPOIOB
1 KACIOPOJCOIEPKALINX
OpraHWYECKHUX BEIECTB

Pacuérsl o ypaBHEHUSIM
XUMUYECKUX PEaKLUn

75

Cucremarusanus 1 00001eHne

(bopMBbI yaeOHOI
JEeSITeTbHOCTH

Coneprxanue
YpOKOB (110
TUIaHY YYUTeNs)

Mecsaunuk
0e30ImacHOCTH




3HAHUH 110 TEME

76

77

OO0m1as XxapakKTepUCTUKa YIJIEBOJIOB U
KJIacCU(UKaIUs yrIIeBOI0B (MOHO-,
JIA- ¥ TIOJIMCaXapu/ibl)

Monocaxapuabl: puznyeckue
CBOICTBa U HAXOXJACHUE B IPUPOJIE

78

[IpumeneHue ritoKo3sl, €€ 3HaUeHNE
B )KM3HEJCATEIbHOCTH OpraHn3Ma

79

80

81

Jucaxapunbl: caxapo3a, MajbT03a U
nakro3a. Haxoxnenue B npupoe u
IIPUMEHEHUE JUCAXapUI0B
[Tonucaxapuabl: cTpoeHue

MaKpOMOJICKYII, (bHSH‘IeCKI/IC u
XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC

ITousitre 00 HCKYCCTBCHHBIX
BOJIOKHax

82

Pemenne pacdeTHsIX 3a/1a4 HA
OIIpECIICHUE T0JIA BBIXOZA IIPOLYKTa
PEeaKIMU OT TEOPETUUYECKH
BO3MOKHOI'O

83

84

85

Cucremarusanusa 1 00001eHne
3HaHUH 10 pa3zeny

KonrponbHas pabora no reme
"Kucnopoacoaepxaniue
OpPraHUYEeCKHE COCTUHEHUS "
AMUHBI: K1accuuKaIs, CTpOeHUE
MoJIeKyJ1, oOmias ¢popmyina,
M30MepHsl, HOMEHKIIATypa U

Jenn
POCCUICKON
HayKu




¢du3nveckrue CBONCTBA

86

87

XHUMHUYecKre CBOMCTBA
anmu(aTHIeCKUX aMHHOB

AHWIMH: CTPOCHUE aHWJIMHA,
0COOEHHOCTH XMMHUYECKHUX CBOMCTB
aHWIMHA

88

CriocoObI mostyueHus 1 IPUMEHEHNE
annpaTUIeCKuX aMUHOB

89

AMMHOKHUCIIOTHI: HOMEHKJIaTypa 1
u30MepHs, (GU3NYECKHe CBOWCTRA.
OTtnenpHbIE MTPEICTaBUTENH O
AMHHOKHUCIIOT

90

91

92

XUMHYECKUE CBOWCTBA aMUHOKHCIIOT,
UX OMOJIOTUYECKOE 3HAUCHUE
aMUHOKHCIIOT. CHHTE3 U TUAPOIIN3
MIENITHIOB

benku kak npupoIHbIe TOIUMEPBI;
CTPYKTYpBI O€JIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A3zoTcoaepkaiue
TCTCPOUMKITNICCKHUEC COCTUHCHHA.
HyxiienHOBBIE KHCITOTBI: COCTAB,
CTpOeHHE U OMoJIoruvecKas poJib

94

95

[IpakTuueckas padora Ne 4. Perenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"A30TcoepKale OpraHnYeCKue
coenqnueHusa”

[IpakTuueckas padora Ne 5. Perenue




AKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME
"Pacno3HaBaHne OpraHuYeCKuX
coeuHeHuin"

96

KonTtponbHas pabora o Teme
"A3oTcoaeprKaliye OpraHu4ecKue
coeuHeHus"

97

98

99

OcHOBHBIE IOHATUSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U
METO/bI UX CUHTE3a —
MOJIMMEPU3ALUS U ITOJIMKOHICHCALMS

IInactmaccel. YTunmsanusa u
nepepaboTKa IIacTUKa

DacToMepbl: HaTypaJIbHbIN
CUHTETHUYECKHE KayuyKu. Pe3una

100

BomnokHa: HaTypasbHBIE,
HCKYCCTBEHHbBIE, CHHTETUYECKHE.
[Toaumeps! cienuanbHOTO
Ha3HAYCHUS

101

[IpakTuueckas pabora Ne 6. Pemenue
BKCI'IepI/IMeHTaJ'II)HI)IX 3a1a4 I10 TCME
"Pacmo3HaBanue macTMacc u
BOJIOKOH"

102

O0o001IcHNEe U CHCTEMATH3aIINS
M3y4EHHOTO MaTepHasia 1o TemMe
"BBICOKOMOJIEKYIISIpHBIE
coenuuenus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOAUYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
* Xumus, 10 kmacc/ [Ty3akoB C.A., Mamuuna H.B., [Tonkos B.A.,
AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

» Xumus, 11 xnacc/ I[Tyzakos C.A., Mamuuna H.B., [TonikoB B.A.,
AxknnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JJISA YYUTEJIA

Cnankos, N.I'. OctpoymoB. — 2-oe uza. — M.: Tlpocsamenue, 2020.
Metoauueckoe nmocooue ais yuurens, ['abpuensa O. C., Octpoymon U. I,
M.; Ipoda,2003

HacronbHas kaura s yuurens xumuu. 10 kinacc., 'abpuensa O.C., M.;
Hpoda, 2003

3agauu, ynpaxuenus, TecTthl. 10 knacc., ['abpuensn O.C., M.; Ipoda, 2003
Cnanxos, .I'. OctpoymoB. — 2-oe u3a. — M.: [Ipocssmenue, 2022.
Metoauueckoe nocooue aist yuurens, ['abpuesnsa O. C., Octpoymos U. I'.,
M.; Ipoda,2003

HacronbHas kaura juis yuurtens xumud. 11 kinacc., 'abpuensa O.C., M.;
Hpoda, 2003

3amauu, ynpaxHenus, TecTol. 11 knacc., 'abpuensu O.C., M.; Ipoda, 2003

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
http://school-collection.edu.ru/ - Exunas xomiekuus 1iudpoBbIX

00pa3oBaTeNbHBIX PECYPCOB

http://him.1september.ru/ - snexrponHast Bepcus rasetsl "Xumus'"
npuiioxeHue K "1 centaops”

http://pedsovet.org/ - Ilencoset.org. XKuBoe nmpocTpancTBO 00pa3oBaHMSL.
HHTEpHET-PECYPC COAEPIKHUT TEOPETHUECKHE M IIPAKTUUECKUE MATEPHATIBI IS
IPOBEJECHUS YPOKOB, BHEKIIACCHBIX MEPOIPUSTHIA

http://www.uroki.net/ - UROKI.NET. Ha ctpanurax storo caiita Bel Halinete
MIOYPOYHOE U TEMAaTHUECKOEC IIJIAHUPOBAHUE, OTKPHITHIC YPOKH, CIICHAPUH
HIKOJIBHBIX MPA3IHUKOB KJIACCHBIE YaChl, METOJINYECKHE Pa3padOTKH,
KOHCIIEKTHI YPOKOB, Ta00paTOPHBIE, KOHTPOJIbHBIE pa0OTHI 1 MHOKECTBO
APYTHX MaTepUAIIOB



http://festival.1september.ru/subjects/4/ - dectuBaib megarornyecKux Uackh
"OTKpbITHIA ypoK". Pa3paboTkn ypOKOB 110 XUMHH

http://som.fsio.ru/subject.asp?id=10000755 - CeTeBoe 00bEAMHEHNE
METOAYCTOB — ATO CAUT, MPEAHAZHAYEHHBIN JJI1 METOJIMYECKOM MOIICPKKHI
quTGHCﬁ-HpeﬂMCTHHKOB. B nem Pa3MCIIaOTCA PAa3JIMYHBIC MATCPHUAIIBI 110
XUMHUH: METOJIMYECKHE Pa3pabOTKH YPOKOB, 1a00paTOpHbIE pabOThI, TECTHI U
KOHTPOJIbHBIC pa6OTBI, OJIMMIINAAbl, BUACOOIIBITHI, XUMHWYCCKHUEC 3a1a4U,
HHTepHeT-yqe6HHKI/I 10 XMMHHU 1 MHOT'OC IPYyTrocC

http://schools.perm.ru/ - TlepMckuii TOpOJICKOH MKOIBHBINA TTopTall. [lemarorn
Ha MMOpTaJie CMOT'YT HalTH pa3pabOTKK YPOKOB U Pa3IMUHBIX MEPONPUSATHH, a
TaK ke MOCJIeIHIUEe HOBOCTH B chepe oOpasoBanus [lepmckoro kpas

http://www.alhimik.ru/ - AJIXUMUWK. DaeKTpOHHBIH )KypHAI JJIs
[IpenoaaBareie, IKOJIbHUKOB U CTYIEHTOB, U3y4alollUX XUMHUIO. Briroyaer
METOINYECKUE PEKOMEHIALNY I YUYUTENEH XUMUH, CIIPABOYHUKH,
ouorpaduu BeTuKUX XMMHUKOB, pa3nensl "Becenas xumus", "Xumus Ha
KaXX]IbIil IeHb" ¥ MHOT'O IPYTOM MHTEPECHOU U MOJIE3HOM HHPOpMaluu

http://www.chemistry.narod.ru/ - Mup xumuu. Coaep>KUT XUMUYECCKHE
CIIPAaBOYHUKH, UICTOPUIO CO3/IaHMS U PA3BUTHS IEPUOANYECKON CUCTEMBI
aneMeHTOB (ccbuika "My3eit'"), onrcanne XUMUYECKUX OTBITOB C PAa3IMYHBIMU
AJIEMEHTaMU, CBEJICHUSI U3 OCHOBHBIX 00JIacTel XMMUHM (OTrpaHuYecKas,
arpOXuMUsl, TEOXUMHUS, SKOXUMHUS, aHATUTHUYECKAsT XUMUsL, (DOTOXUMUS,
TEPMOXUMHUS, HEPTEXUMUS ), pa3/ies] XUMUYECKUX HOBOCTEH, CChIIKU Ha
noJsie3Hble pecypcbl IHTepHeTa U T.1I.

http://hemi.wallst.ru/ - Xumus. O6pa3oBaTe/IbHBINA CANT AJIS IIKOJIBHUKOB
CTYJIEHTOB. DJIEKTPOHHBIA YICOHUK IO XUMUU JJII CPEIHEH IIKOJIBI,
MIPUTOHBIN JIJIs1 UICTIONF30BAHUS KaK B OOBIUHBIX, TaK U B
CIIECIIMAIM3UPOBAHHBIX KJIACCaX, a TAKXKE I HOBTOPEHUS MaTepuaia B
BBITTYCKHOM KJIacce U JiIsl OATOTOBKH K dk3aMeHaM. Ha caiite onmy0MKoBaH
pAI IpUIIoKeHU: Tabaua MenjeneeBa, Ta0IuIa JIEKTPOOTPUIIATEILHOCTEH
AJIEMEHTOB, JICKTPOHHBIC KOH(DUTYpAIMK SJIEMEHTOB | JIP., a TAKXKE 3a/1a9n
JUIS CAMOCTOSITEIIBHOTO PELICHUS

http://www.college.ru/chemistry/ - Otkperteiii Kosmemk: Xumust.
DJEeKTPOHHBIN yU4EOHUK MO0 XMMUHU (HEOpraHWYecKasi, OpraHuveckasi, sijaepHast



XUMHSI, XUMUST OKPYKAIOIIECH Cpe/ibl, ONOXUMHUSA); COAECPIKUT OOJIBIIOE
KOJIMYECTBO JOMOJIHUTEIBLHOIO MaTepHralia. Y YeOHHUK COIIPOBOXKIAETCS
CIPaBOYHBIMU TaOJIUIIAMU, IPUBOIUTCS MOAPOOHBIN pa300p TUIIOBBIX 3a/1a4,
IpeCTaBIeH 0OJbIION HA0Op 3a/1a4 ISl CAMOCTOATEIBHOTO PEIICHUS

http://www.chemistry.ssu.samara.ru/ - Opranudeckasi XUMHs - YICOHUK JIJIS
cpenHeit mKobl. B yueOHUKE U3IararoTcs TEOPETHYCCKIE OCHOBBI
OpPraHUYeCKO XUMHH U CBEICHHS 00 OCHOBHBIX KJIaCCax OPraHUYECKUX
BerecTB. [IpuBOIATCS peKOMEHIAINH TI0 PEIICHUIO 33a4. Y UeOHbIC TEKCTHI
COITPOBOXKIAOTCS OOJIBIIUM KOJHMUSCTBOM I'paMueCKUX WILTIOCTPAIUH 1
aHMMAaIlMi, B TOM YHCJIC TPEXMEPHBIX

http://www.informika.ru/text/database/chemy/Rus/chemy.html -
DNEeKTPOHHBIE YUEOHUKHU MO O0LIEH XUMUHU, HEOPraHUUYECKON XUMUH,
opranndeckoil xumuulIpeocTaBisItOTCA ClIPaBOYHbIE MAaTEPHUAIIBI (CIIOBAPh
XUMUYECKUX TEPMUHOB, CITPABOYHbIE TA0JIMLIbI, OnOrpaduu BEIUKUX
XUMHKOB, UCTOPUSI XUMHH), a TAK)KE TECTOBBIE BOIIPOCHI

http://www.edu.yar.ru/russian/cources/chem/ - Xumuueckas cTpaHndKa
Spocnasckoro Llentpa TenekoMMyHHUKAIIMNA U UHOOPMAITMOHHBIX CUCTEM B
oOpaszoBanuu. 3aauu JUIsl OJTMMITUA] TI0 XUMUU, OTIUCAaHUE UHTEPECHBIX
XUMHUYECKUX OMBITOB, CJIOBAPh XUMUYECKUX TEPMUHOB, CBEJCHHUS U3
reoXuMHuH (IPOUCXOKIACHNUE U XUMUUECKUN COCTAB HEKOTOPHIX MUHEPAJIOB)

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - OGpa3oBaTeIbHBI#
cepBep TecTHpoBaHus. becmiaTtHoe on-line TectupoBanue Mo XumMuu, TpedyeT
perucTpanuu B cucteMe. TecToBbIC 3a/1aHMsI BKIIIOUAIOT B c€0s COCTaBICHUE
YpaBHEHUH U BBIOODP YCIOBHI MPOBEICHUS XUMUYECKUX PEAKITUH,
KJIacCU(UKAIMIO DJIEMEHTOB U CJIOKHBIX BEILIECTB, BOMPOCHI IO CTPYKTYpe
MOJIEKYJI, KOJIMYECTBEHHBINA pacyeT peareHToB, COCOObI UACHTU(DUKAIINT
BEILIECTB



