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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuu Ha niepuoa 10 2025 roga» (Pacnopsikenue 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,
npo@uibHOro OOy4YeHHus, MPU3BAHO OOeCHeuYnTh O00Ie00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISIETCSI OJTHON M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHWW K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCOIUTAHUS U PA3BUTHUSL 00YUAIOLIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHS W TOCJIEAOBATEIBLHOCTH
U3y4YeHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAaYECTBEHHBIX €T0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJEpKAHHME, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHue Yy4eOHOro BpPEMEHHU, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOAMYECKYI0 MHTEPIPETALMIO LEJEH U 3a/1a4 U3yYEHHUsI NIpeaMeETa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, TMPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TMpeaelaMd YCTAaHOBJIEHHOW MPOrpaMMoil MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJNEHHOTO U3YyYEHHs HamnpaBleH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wM3yueHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccruonansHoro oopazoBanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyyaroumxcs, Ha (OpMHpPOBAHUE Yy HHX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
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 U3yUYEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHHUU HA OCHOBE PACIIMPEHUS] U YIIIyOJIeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHX  D3JEMEHTOB  0Oa3upyeTrcsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHsercs  (GOpMUpOBaHMEM  TpPEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynensieTca 0co00e BHUMaHUE BONIPocaM 00 3IEKTPOHHBIX 3P deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

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 oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU TMpeAMeTa B JAaHHOM Cllydyae AakIeHT OyneT cjenaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
Ounonornyeckoro npoduiist OONbIINNA yAETbHBIA Bec Oy/eT UMETh OpraHuyecKas
xumusi. B 3TOM cioydae TmpemocTaBisieTCs  BO3MOXKHOCTh — JJisi  Oojiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpPHBbIE€ KOMIIOHEHTBI, KaK JUIUABL, OCJIKH, YTIIEBOAbI, HYKIECHHOBBIC
KUCIOTHI U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KAT OCHOBOW I W3y4ECHUSA
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3y4YeHHE MpenMera «XUMHs» Ha yriayOJE€HHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU 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 OCHOBHOTO M CpeAHero oOiero oopasoBaHus (Ha 0a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Pemenne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U e€ Beaylied ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00€eCIleyeHnn paluoOHAIBHOTO MPUPOJIONOIL30BaHMS, B (DOPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
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 U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUSI XMUMUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHCTEMaX, 00 00mux
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMS SIBJICHUH, UMEIOIINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOJICTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUUYCCKON JICATEITPHOCTH M MMOBCEIHCBHOM JKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LIEJU U 3a/1a4H, KaK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOBI,
YBOKEHHUS K TMPOLEecCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W T[IO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIFO M  CaMOBOCHMTAHMIO  HAa  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, MHTEIUIEKTYalbHBIX U TBOPUYECKUX
CrocoOHOCTEeW OOyuaromuxcsi, (QOPMUPOBAaHHE Yy HHUX CO3HATEIHLHOTO
OTHOIIIEHUS K CamMOOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIIEUTHOW MPO(ECCHOHATLHON M OOIIECTBEHHOW IEATEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBbIO U MOTPEOHOCTH B
3I0pOBOM 00pa3e *KU3HU;

dbopMHpOBaHWE YMEHUN W HAaBBIKOB PAa3yMHOr0 MPHUPOAOIOIb30BAHUS,
pPa3BUTHE HKOJOTHYECKOW KYJIBTYphI, TPHOOPETEHHUE OMbITa OOIIECTBEHHO-
MTOJIE3HOMN IKOJIOTUYECKOU IEATETBHOCTH.

OO1ee YnciIo 4acoB, MPEAYCMOTPEHHBIX IS M3YUCHUS XUMHUHU Ha yriIyOJICHHOM
YpOBHE cpeqiHero ooiiero oopa3zoBanus, coctapiset 272 daca: B 10 knacce — 136
qacoB (4 yaca B Henenmo), B 11 kimacce — 136 yacoB (4 yaca B HEZIEIIO).

[Iporpamma coctaBneHa ¢ yu€tom IIporpammel Bociutanust MbOY

«JInten Ne 34y



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIM3AIMM aTOMHBIX opOuTtanei
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 o0 cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkuuonangsHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucrematuueckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Yy4YEHHsS] BEIIECTB M HX MpEeBpalllCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aALNH,
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, IUKJIOTeKCaH) HUKIoAIKaHOB. CrocoObl MOMyYeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] alKEeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-TOJOKECHHE
IpU JBOMHOM CBSI3M, MOJUMEpU3alUUU U OokucieHusa. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanvie). OCOOCHHOCTH 3JCKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOWCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenue. I[lonumepusanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOHHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOUHYIO CBs3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oenzona. dusmyeckue cBoilcTBa apeHOB. XHUMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiit ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHA. B3auMOaelCTBHE NHUTAJIOTCHAIIKAHOB C MAarHueM M IIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (PU3UYECKUX CBOMCTB YIJIEBOJOPOAOB (PacCTBOPUMOCTh), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUaYHbIM pacTBOpoM oOkKcuzaa cepedpa(l)), kadecTBeHHOE OOHapyKeHue
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIIIEBOJIOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BomopomHbie CBSI3M MEXKIAYy MOJIEKYJIaMH CIHPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIUM 3aMEIICHUs, B3aUMOJIECTBUE C OPraHMYE€CKUMHU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JlefictBue Ha opraHu3Mm denoBeka. CrnocoObl TOJMyYeHHS U TMPUMEHEHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYIMbI H
oenzonbHOrO simpa. duzmueckue cBoicTBa (GeHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakumu Ha ¢eHoda. TOKCHMYHOCTH (heHoa.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHCIIEHNE allbJIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M3oMepus n HoMeHknatypa. @u3ndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWMCTB MypaBbUHOM KHUCHOTHL. IloHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHUHOBAsA, OJICMHOBAs, .JUHOJE8As,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwras xapakTepucTika yriaeBooB. Kinaccudukanus yriaeBoaoB (MOHO-, IH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHUEe >PUpoB Leutoa03bl. [loHsTre 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PacTBOPUMOCTbH PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMO/JICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIIUPTA B aJBJIECTHJ HA PACKAJIEHHOW MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) wu  ruppoxkcumom  meau(ll)), peakuus raunEpuHa €
ruapokcuiom Menu(ll), xumuyeckne cBOMCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(Il), B3aumoneicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A3oTcoaep:xanue OpraHu4ecKue coeJuHEeHH .

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOECHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN Ol -
AMUHOKHUCIIOT: TJIMIMH, ajaduH. OUu3nYecKne CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. IlepBuyHasi, BTOpUYHAs W TpEeTHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl W3YUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpTraHUYECKUe COCJIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHBbIE COeUHEHMUS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNU, CPEAHAS MOJICKYIJISIPHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETaKpUIAT, MOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbie (XJIOMOK, MIEPCTh, METK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  3JIEMEHTOB, BXOJISIIMX B €ro COCTaB, HAXO0XJICHHE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €ro XMMHYECKHX CBOMICTB MM CIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX ECTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIEJIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buonorus: «merka, opraHu3M, OdKocucTeMa, Owuocdepa, MeTaboH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTe3, IbIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAI[MOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKIX dJIEMEHTOB (s-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OpPOMTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOIUYECKOrO 3aKOHA W lleproanyueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © IepuoaaM. J3JHA4YEHUE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBsA3U. KparHbie CBs3u. BogopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

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

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

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

[Tonstue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUHU. 3aKOH COXPAHEHMSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakInu. XuMHUueckoe paBHoBecue. KoHncranra
XUMHUYECKOT0 paBHOBecUs. (DakTOphI, BIHSIOIMIME HA IOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHSI W BOCCTaHOBJIEHUS.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
pa3oKEeHUE NEpPOKCUAA BOAOPOJAa B IPUCYTCTBUM KaTallu3aTopa, MOIEIU
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, W3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

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

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE PJIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xumudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepbui(1V), oxcun
cepol(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. Haxoxnenue B mpupojie, CHOCOObl MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e conu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoXJIeHWE B OpUpoOJe. AJUIOTPOIHBIE MOIUDUKALIIH.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepona(ll), oxcun yranepona(IV), yronbHas kucimota u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIIECTB, 0OPa30BAHHBIX YTIEPOJOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(IV), kpemMHueBas KHUCIOTa, CHIIUKATHI
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamwioB B [leproanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM  PsA  HampspkeHud  metawioB.  OOImue  crmocoObl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anexkTpometaiutyprus. I[lonsarue o koppos3un meTamwioB. CrocoObl 3aIlUThl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMHUYECKUX DdJeMeHToB. Harpuit wu kanuii: mnonydeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

O6mast xapakrepuctuka metaioB [IA-rpynmer Ilepuomudeckoit cucTemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XUMHUYECKUE CBOWCTBA, NMPUMEHEHHWE TMPOCThIX BEIIECTB M HX COCIUHECHUI.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 10004HbIX mnoarpynn (b-rpymnm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [loyyeHne u npuMeHeHne xpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wMapranna(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XUMUYECKHE CBOWCTBA JKeJle3a U ero coeauHeHnd. OKCuapl,
ruapokcuisl U conu xeneza(ll) u xenesa(Ill). [Toayuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COCUHEHHM.

[Muuk: momydyeHue, (U3MUYECKUE U XHUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3YyYEHHE KOJUIEKIMH «MeTaluibl M CIUIaBb», B3aWMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJA
YW KAaTHOHbl METAaJJIOB, B3aUMOJIEMCTBUE THJIPOKCUIOB AIIOMUHUSA M LIHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

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 MOMYYEHUsI BaKHEUIIUX BEIIECTB (Ha MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpENbl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUKN B pa3BUTUN MEIULIUHBI.



XUMUSl THUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIEe 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbBIE KOHCTPYKIMOHHBIE MAaTe€pUalibl, KPACKU, CTEKIIO, KEpaMUKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEAKLUU, €CIU OAHO 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 JOJIA W MOJIAPHOU
KOHLIEHTpalMyi BEUIECTBA B PACTBOPE, JOJM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4YeCcKoN XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHM, TaK U MOHSITHH, MPUHATHIX B OTIEIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

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

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHbD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nuecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsl, 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: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONIorus: XMMHUYECKas] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUYECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



nperuaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX  MATCPHAJIOB, J3JICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEAECIICHHIO; HATMYNE MOTUBAIUN K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOEHHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOM M MPAKTUUYECKON JesATEeTbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M NPaBUJIIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHHUSI K TPOIECCY TBOpPYECTBA B 0OJIACTH TEOPUU WM MPAKTUYECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHalm3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 3JI0poBOro U 0Oe3omacHOro oOpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH NpPaBWI WHAWUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPAaKTHYECKOMY M3YUYEHHIO MPOPECCHIl pa3IMyHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00ATBPHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUW, NPUHOCIIIMX BpEld OKPYNKaAOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH AKOJIOTUUECKON HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHCHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOIO PA3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOIIUXCA JAHHBIX C 1EJbI0 TMOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUIO M
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTATBl OCBOCHUS MPOrPAMMBI [0 XUMHHU HAa YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PHKYy METOIOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIEC NIEUCTBUS (TIO3HABATEIbHbIE, KOMMYHHUKATUBHEIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUYCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrHYecKue AeMCcTBHS:

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

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

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaKknuu — TPU PENICHUU YYCOHBIX IMO3HABATEIBHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
peaxkuuu;

GbOopMyIMpPOBATH MENN U 33191 UCCIICIOBAHMS, HCTIOIb30BaTh MIOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINM OTYET O MPOELIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKHX 3a7a4, NPUMEHEHHUIO pa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmaunmeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpEACTaBIICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTH u
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

NpUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMAaIMell: TPUMEHATh MEXIpeAMETHbIe (pu3nyueckue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC Y4eOHbIe 1elCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IMPOrpaMMBbl IO XUMUHU Ha YriTyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOI'O 3HAHMS M MPUMEHEHHUIO 3HAHUW B PA3IUYHBIX YYEOHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBOM O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, s-, P-, d-aTOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpPHUSl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKasi), H30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! 1 u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (HA MpUMeEpe MPOU3BOICTBA METaHOJIa, epepadboTKi HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOLIME MOHATHS NPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY JJIsl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIMUA U PACKPBIBATH UX CYLIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTABJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: yCTAaHABIMBATH MPUHAIC)KHOCTh M3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBOIUTh TPUBHAIBHBIC HA3BAHUS MJI OTACIIBHBIX
MPEJACTABUTENIE OPraHMYECKUX BELIECTB (ITUJIEH, alleTUJIEH, TOJIYOJ, TIIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWUI, U3OIPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. BytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, ITUKJIOATKAHOB, aJIKEHOB, aJIKaJIMCHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXKAY  HUMH  ypPaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBS3U (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHNE TPOIYKTOB NIEPEePadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE orneparuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AILIMI0, BBISIBICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSAMH IPYTUX E€CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHMM: TMPOBOJAUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOUN
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKOU
BEIIECTB, MCMOJIb30BATh MOJYYCHHBIE 3HAHUS JJISI IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUMH: CAMOCTOSTCIBHO IUIAHUPOBATh U IPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

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

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JACHCTBHS Ha >KUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh IICJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJIICHHOW y4eOHOU 3a/1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CleueHnH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECMEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMUYCCKHM OJJIEMCHT, aToM, SJIpO aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAs, METAJUIMYECKAs,, BOJOPOJHAS),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkuu, CKOPOCTh XUMUYECKOW PEAKIIMU, XUMUUYECKOE PAaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJISIPHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHE CBEJCHHUS O CBOWMCTBAX, COCTaBe, IMOJTYYECHUU U OE€30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME MOHATHUS HPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIB30BATh XHUMHUYECKYI0 CHUMBOJIUKY JJIs
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTAEIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJAMHEHUSX, BUJ XMMHUYECKON CBSI3H (KOBAJIEHTHAS,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THUMA KPUCTAIUIMUECKOW PpEIETKH, OOMEHHBIA HU
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(P(PEKTy peakluu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

C(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOANYECKOTO 3aKoHa /[,
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO MNEPHUOIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa, uUCHONB3ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm U rpynmnaMm Ilepuonnueckou cucrembr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB, MOATBEPXKIATH
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLIUA MOCPEIACTBOM COCTAaBJICHHS 3JEKTPOHHOrO OajiaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



chOPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TaK)KE XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS 10/ BIUSHUEM
BHEIIHUX Bo3jeicTBuil (mpunIiui Jle Ilarense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOIMe HayyHble TMPUHIMIBI XUMHUYECKHUX IIPOU3BOJICTB; 11€71€C000pa3HOCTh
MIPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPHU SKCIIEPUMEHTAIBHOM HCCIIEI0BAaHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO AUCCOIMalU;, Macchl (00bEéMa, KOJMYECTBa BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CAaMOCTOSITEILHO IJIAHUPOBATh U TPOBOJUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUUECKOM  peakIuu, peIICHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
paznu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAJTU3UPOBAThL U OIEHWBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I1EJIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
http://him.1september.ru
[peamet oprannueckoil xumuu. Teopust Enyas xonnexmma LIOP:
. II
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 16 2 1 PEAMETHAL KOMLICKILT
«XuMus»
bytneposa Bubmrorexa
IIOK https://myschool.edu.ru/
Hroro o pasneny 16
Pa3znea 2. YrieBoaopoabl
Hpe)IGJILHI)Ie Yrj€eBOAOPOAbI — aJIKAHBI, bubnunoreka
2.1 9 _
LIUKJIOAJIKAHBI LIOK https://myschool.edu.ru/
HereHeHBHLIe YTJIICBOAOPOJbI: AJIKCHEI, bubnnoreka
2.2 15 1 _
AJIKaAUEHbI, AJIKUHBI LIOK https://myschool.edu.ru/
2.3 ApoMaTudeckue yrieBoJa0pObl (apeHbl) 9 buGmmorexa
' b yr AOpOA p LIOK https://myschool.edu.ru/
[IpupoaHbIe UICTOYHUKH YTIEBOJOPOIOB U UX Bub6nuoreka
2.4 4 _
nepepaboTka LIOK https://myschool.edu.ru/
2.5 ["amoreHpON3BOIHBIC YTIICBOIOPOIOB 4 1 bubmmoreica
' p a yr AOPOA IIOK https://myschool.edu.ru/
Hroro no paszneny 41

Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubnuoreka

31 Comprs1. Qenon 17 1 1 LIOK https://myschool.edu.ru/

Kap6OHI/IJILHLIe COCIMHEHMUS . aJIbACTUIBI U
bubnuoreka

3.2 keToHbl. KapOoHOoBBIE KUCIOTHL. CI10KHBIE 26 1 2 LIOK https://myschool.edu.ru/

s¢upsl. XKupsr
bubnuoteka

3.3 VYrneBobl 9 1 1 LOK https://myschool.edu.ru/

Hroro mo pazueny 52

Pa3znea 4. A3oTconepxkamye OpraHudecKue coe{uHeHust

Bbubnnorexa
LIOK https://myschool.edu.ru/

4.1 AMUHBI. AMUHOKHUCIIOTEI. benku 17 3 2

Htoro no pazneny 17

Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUS

bubanoTteka
LIOK https://myschool.edu.ru/

5.1 BBICOKOMOJIEKYIIAIPHBIE COEIMHEHUS 10 1

Hroro no paszneny 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 9



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHX 11 2
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 19 1 3
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 39 1 5
Hroro mo pazueny 69
Paznen 2. Heopranuueckasi xummusi
2.1 Hemertaiuisl 32
2.2 MerTanisl 26 2
Hroro mo pazueny 58
Pa3zngen 3. Xumus u :Ku3HL
31 MeTtonabl TO3HAHUS B XUMUH. XUMHUA U 9
' KU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 14







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO yacoB JJIeKTPOHHbIE
Hara undgpoBbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3yyeHHsi o0pa3oBaTebHbIE
padoThI padoTshI
pecypchl
1 [IpeameT u 3HaUCHUE OPTAaHUYECKON XUMHUH. 1 5.09
[IpencraBnenne o MHOTOOOpa3uu
2 P P 1 5.09
OPraHUYECKHUX COCIUHCHHI
3 BxomHoe TecTupoBaHHEe: KOHTPOJIb 3HAHHMA 1 1 209
yuaumxcs 3a Kypc xumuu 8-9 kiacca '
DJIEKTPOHHOE CTPOCHHE aToMa yriiepoa
4 (ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA). 1 7.09
BasneHnTHbIe BO3MOKXHOCTH aTOMa yIiepoa
XUMHUUECKas CBSI3b B OPraHHUYECKUX
5 P 1 12.09
COCTUHEHUSIX.
6 Mexanu3mbl 00pa30BaHUs KOBaJIEHTHOM 1 12.09
CBSI3H, CIIOCOOBI pa3phiBa CBSI3EH '
7 Teopust cTpoeHHs OpraHUYECKUX 1 14.09
coenuHeHuit A. M. Byrneposa '
Bunbl n3omepun: cTpykTypHast
8 PHHL- CTPYITYPHA, 1 14.09
MPOCTPAaHCTBEHHAS
DneKTpOoHHBIE 3P HEKTH B MOJIEKYIIax
9 P P MOTERY 1 19.09
OpPTaHWYECKUX COCAMHCHUN
[IpencraBnenue o knaccuPUKAIIN U
10 P ¢ 1 19.09
OpPTaHMYECKUX BEIICCTB
11 Howmenknarypa (IUPAC) oprannyeckux 1 21.09




BCIICCTB.

Knaccudukanus peakiuii B opraHu4ecKoi

12 XUMUH 110 CTPYKTYPHBIM HU3MEHEHUSM 21.09
BEIIIECTBA

13 Knaccudukanus peakiuii B opraHu4ecKoi 96.09
XUMUH 110 TUITY PEaKIIMOHHBIX YaCTHUI]
[IpakTuueckas padora Nel mo reme

14 «KauecTBeHHBIN aHAIN3 OPraHUYECKUX 26.09
BEIIIECTBY

15 Cucremaru3zanus u 0000IIeHNe 3HAHUH 110 98.09
TeEMe
KonTponbnas pabora Nel mo teme

16 «TeopeTnyeckre OCHOBBI OPraHUYECKON 28.09
XUMUN
AJKaHbI: TOMOJIOTHYECKHH psifl, 001as

17 dbopMyna, 3IEKTPOHHOE U 3.10
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI

18 AJKaHbl: HOMEHKJIATYpa U U30MEPHUsI 3.10

19 HaxoxeHue ankaHoB B IPUPOJIE 510
®u3nYECKUe CBOKCTBA aTKAHOB '

20 XHUMHUYECKUE CBOICTBA aTKaHOB 5.10

21 CrnocoOblI MoTy4eHus alKaHoB. 10.10
[IpuMeHeHne ankaHoB '
Huknoankansl: obmas Gpopmyia,

22 HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH 10.10
CTPOEHHUSI.

93 Oco0eHHOCTH XUMHYECKUX CBOWMCTB 12.10

OUKJIOAJIKaHOB




24

CriocoObI nostyueHus 1 IpUMEHEHNE
LUKJIOATIKaHOB.

12.10

25

Pemenne pac4€THbBIX 3a/1a4 HA ONIPEACIICHUE
MOJICKYJISIPHOU (POPMYITBI OPTaHHYECKOTO
BEILIECTBA [10 MACCOBBIM J0JIIM aTOMOB
3JIEMEHTOB, BXOSIIUX B €I0 COCTaB.
Cucremarusanys U 0000IeHrE 3HAHUI 110
TEME

17.10

26

AJIKEHBI: TOMOJIOTUUECKHH psiji, 00111as
dopmya, HOMEHKIATypa, IMEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CrpyKTypHas 1 LUC-TPaHC-U30MEpUs
AJIKEHOB

17.10

27

28

29

CrtpyKTypHas U LUC-TPaHC-U30MEpUs
anKeHOB PU3NYECKue CBOMCTBA AIKEHOB.
XuMuueckue cBorcTBa ankeHos. [IpaBuio
MapkOBHHKOBa

HpOMLIIJ_IJ'IeHHLIe CITIOCOOBI MOJIYYCHH A
AJIKCHOB

19.10

19.10

24.10

30

31

32

JlaGopaTopHbie cCrTOCOOBI MOTYUYECHUSI U
MIPUMCHECHUE AJIKCHOB

[TpakTuyeckas padora Ne 2 o Teme
"ITosrydyeHne 3TUIIEHA U N3YYEHHE €T0
CBOMCTB"

Pemenne pacu€THbIX 3aa4 Ha ONPENEICHHE
MOJIEKYJISIPHON (hOPMYJIIBI OPraHUYECKOTO
BELIECTBA

24.10

26.10

26.10

33

ATnKamueHbl: CONPsHKEHHBIE,

7.11




W30JIMPOBaHHbIE, KyMYJINPOBaHHBbIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS

XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX

34 7.11
JIUEHOB
Cr1oco0BI OIYYEHNS U IPUMEHEHNE

35 e P 9.11
aJIKaJNEeHOB
AJKUHBI: TOMOJIOTHYECKHIA Psijl, 001as

36 dbopMyiia, HOMEHKIIATypa, dJICKTPOHHOE U 911
POCTPAHCTBEHHOE CTPOCHUE MOJICKYII, '
(bu3HYeCKrEe CBOMCTBA

37 XUMHYECKHE CBOMCTBA aJIKNHOB 14.11

38 KauecTBeHHbBIE peakiiy Ha TPOIHYIO CBSA3b 14.11
Crioco0b! MOJIYYEHNS U IPUMEHEHUE

39 v P 16.11
AJIKKHOB
Pemrenue 3agad: pacyéTel 10 ypaBHEHUIO

40 VIAT: P P 16.11
XUMHUYECKON peaKIiu
ApeHbI: TOMOJIOTHYECKUI psif, 00Ias

41 P AR, 21.11
dbopMyna, HOMEHKIIATypa.
DNEKTPOHHOE U MTPOCTPAHCTBEHHOE

42 CTPOEHHE MOJIEKYJ O€H30J1a U TONyoJa, UX 21.11
dbuznyeckue cBoiicTa
XUMHYECKHE CBOMCTBA apEHOB: PEAKIINH

43 peros: p 23.11
3aMEILEHAS
XVMUYECKUE CBOWCTBA apPEHOB: PEAKITUI

44 MPUCOEIUHEHHUS], OKHCIIEHUE TOMOJIOTOB 23.11
Oen3ona
OCO0EHHOCTH XUMHYECKUX CBOIMCTB

45 28.11

CTHpOJIA




Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHHUE

46 MOJIEKYJIIPHOH (hOPMYJIbI OPTaHUYECKOTO 28.11
BElIeCTBa

47 Crioco0bI MoTy4eHus ¥ IPUMEHEHUE apeHOB 30.11

48 ['eHeTnyeckas CBSI3b MEXAY pPa3InYHBIMU 3011
KJIacCaMH YTJIEBOJIOPOIOB
Pacuérbl o ypaBHEHUSIM XUMUYECKHUX

49 peaknuii. CuctemaTusanus 1 00001IeHre 5.12
3HaHUH 10 TEME

50 [Ipupoanstii ra3. IlomytHbie HETAHBIE 512
ra3sl

51 KameHnHsli1 yroiaps ¥ IpOayKThl €T0 712
nepepaboTKu
Hedtb 1 criocoOb! €€ mepepaboTKH.

52 [IpumeHneHue TpoAyKTOB NepepaboTKu 7.12
HeTH

53 I'eneTHueckas CBSA3b MKy PA3TMIHBIMH 1212
KJIaccaM# YTJIeBOJIOPOIOB
["anoreHOoNpoOU3BOAHBIE YTIIEBOAOPOIOB:

54 AJIIEKTPOHHOE CTPOCHUE; PEAKITHI 12.12
3aMeIeHUs TajJoreHa
JlelicTBue mIen04Yel Ha

55 rajoreHnpousBoAHbe. Bzaumopeiicteue 14.12
JUTAJIOTEHAIKAaHOB C MAarHUEM U ITUHKOM

56 CI/ICTeMa:“I/ISaHI/IS{ 1 00001IIeHNEe 3HAHUH 11O 14.12
pazneny "Yriaesogopoas”

57 Kontponbnas padota No2 o teme 10.12

"YrneBomopoasr"




CnupThl: CTpOEHUE MOJIEKYI,

58 19.12
Kiaccudukanms
[IpenenbHbIe 0OTHOATOMHBIE CITUPTHI:

59 TOMOJIOTHYECKUU psij1, oOmast popmya, 91,12
U30MepHsi, HOMEHKJIATypa, KIacCU(pUKaIHs, '
¢du3nveckre CBOMCTBA

60 XHUMHUYECKUE CBOMCTBA PENEIbHBIX 91,12
OJTHOATOMHBIX CIIUPTOB

61 CniocoObl MoTy4eHUs OTHOATOMHBIX 26.12
CIIHPTOB

62 [IpumeHeHne 0HOATOMHBIX CIUPTOB 26.12
[IpocTthie 23¢upbl: HOMEHKIATYPA U

63 HU30MepHs, 0COOCHHOCTH (HU3HUIECCKUX 28.12
CBOMCTB U XUMHYECKUX CBOWCTB

64 MHOTr0aTOMHBIE CITUPTHI: TUICHTIIUKOIb H 2812
TIIMIEPUH, UX (pU3HyYecKre CBOMCTBA '

65 MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb 1 9.01
TIIMIEPUH, UX XUMHYECKHE CBOWCTBA

66 CriocoObI nostyueHus 1 IpUMEHEHNe 9.01
MHOTOAQTOMHBIX CITUPTOB

67 PacqéTL:I M0 YPaBHEHUSIM XUMHYECKHX 11.01
peaKIMi.

68 ®DeHoJI: CTPOCHUE MOJIEKYITBI, (PU3UUYECKHE 11.01
cBoiictBa. TOKCHYHOCTH (heHOoNa '

69 XuMHUecKue cBOicTBa (heHoIa 16.01

70 CrniocoOblI Mosty4eHus U IpUMeHEeHne 16.01
denona

71 [MpakTtudeckas padora Ne 3. Pemenne 18.01




IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
"Crupthl ¥ heHoNBI"

Pacuérel o ypaBHEHUSIM XUMUYECKHUX

72 . 18.01
peaKuu.
CucreMmarusanys U 0000IeHNE 3HAHUHN 110

73 23.01
TeMe
KonTtpomnsHas padora Ne3 mo teme "CrupTsl

74 " 23.01
1 (heHOJIBI
AnbAETUIBI U KETOHBI: 3JIEKTPOHHOE

75 CTpoeHHE KapOOHWILHOU IPYIIIIBL. 95 01
AnbAETUAB: TOMOJIOTUYECKUH PSIJT, 00IIIast '
dbopMyIa, ©30MepHus U HOMEHKIIATypa
Anplerunpl: GU3NIECKUe CBONCTBA;

76 ¢ ’ 25.01
peaKIuy IPUCOSTHHCHUS
Peakiinu okuciieHus: ¥ Ka4eCTBEHHBIC

77 30.01
PEaKIMK aJIbJICTUIOB
CniocoObI oTy4YeHus: ¥ MPUMEHEHUE

78 i P 30.01
aJTBJICTHJIOB

79 KeroHsl: roMonoruueckuit psiji, oomas 1.02
(GopmyIia, n30MepHs 1 HOMEHKJIATYpPa '
Keronsl: puznueckne u XUMUYECKUE

80 . ¢ 1.02
CBOICTBa
CniocoObI oTy4YeHus: ¥ MPUMEHEHUE

81 i P 6.02
KETOHOB
[IpakTuueckas padora Ne 4 o reme

82 "UccmenqoBaHue CBOMCTB albIETUI0B U 6.02
KETOHOB"

83 OHOOCHOBHBIE MTpeeNIbHbIE KapOOHOBBIE 8.02




KHUCJIOTbI, 0COOEHHOCTH CTPOEHUS UX
MOJIEKYJI

84

85

N3omepust 1 HOMEHKIATypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHE CBOWCTBA

XUMHUYECKUE CBOMCTBA MPEETbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT

8.02

13.02

86

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIIOTBL. MHOT00Opa3ne KapOOHOBBIX
KUCIIOT

13.02

87

Oco0eHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THIPOKCHKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

15.02

88

89

90

[TonaTne 0 MPOU3BOJHBIX KAPOOHOBBIX
KHCJIOT

CriocoObI nostyueHus 1 IpUMEHEHNe
KapOOHOBBIX KUCIIOT

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN PsIII,
oOmas popmyna, U30MepHs U
HOMEHKJIaTypa

15.02

20.02

20.02

91

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

27.02

92

93

Pemenue pacy€rHbix 3a/1a4: 110 ypaBHEHUIO
XUMHUYECKOW PEaKIU, Ha ONPEIEICHUE
MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUIECKOTO
BEIIleCTBa

[IpaxkTuueckas padora Ne 5. Perenue

27.02

29.02




SKCIICPUMCHTAJIbHBIX 3a/1a4d 110 TCMC

"Kap6onoBsie kucinothl. CioxHbIe YGupsb’

94

95

96

XKupsr: crpoenue, puznveckue u
XUMUYECKHE CBOUCTBA (TUAPOIU3)

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIeprKalIiX OCTaTKH HETpeIeIbHbIX
YKUPHBIX KUCIOT. JKupsl B mpupojie

Mp11a KaK COJIU BBICIIUX KapOOHOBBIX
KHCTIOT, UX Mototiee neiictsue. [lonstue o
cuHTeTHYecKux Moromux cpencreax (CMC)

29.02

5.03

5.03

97

['enernueckas cBs3b yIrieBOJOPOAOB U
KHCJIOPOJICO/IEPIKALUX OPraHUYECKUX
BEIICCTB

12.03

98

99

Pacuérr mo YpaBHCHHUAM XUMHUYCCKUX
peaKuuit

CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
TEME

12.03

14.03

100

KonTponbnas pabora Ne4 no temam
"Anpaerunbl U kKeToHsl", «KapOboHoBbIE
KHUCJIOTBI U UX TIPOU3BOIHBIE»

14.03

101

OO0m1as XxapakTepucTUKa YrJIeBOJIOB U
KJaccuukanus yrieBooB (MOHO-, TU- U
HoJIMcaxapubl)

19.03

102

103

Momnocaxapusl: (hu3nuecKrue CBOMCTBA U
HaXO0XJEHUE B MPUPOJIE

HpI/IMeHCHI/IC TJIFOKO3H5I, e€ 3HaUCHUE B
KUBHCACATCIIBHOCTH OpraHnu3mMa

19.03

21.03

104

Jlucaxapupl: caxapo3a, MajabTo3a U

21.03




nakro3a. Haxoxnenue B npupoe u
IPUMEHEHHE AUCaXapuJIOB

[Tonmucaxapuasl: CTpOEHUE MAaKPOMOJIEKYI,
¢u3nueckre 1 XUMHYECKHE CBOMCTBA,

105 2.04
npuMeHenue [lonstie 00 NCKYCCTBEHHBIX
BOJIOKHAX
Pemenuie pacueTHbIX 3a7ja4 Ha OIpeieiICHHE

106 JIOJIM BBIX0/1a TIPOJIYKTA PEAKIIUU OT 2.04
TEOPETUYECKH BO3MOKHOTO

107 [TpakTiueckast pabota Ne 6 o Teme 4.04
"UccnenoBanue CBOMCTB yriaeBoA0B" '
Cucremaru3zanus u 0000IIeHNE 3HAHUH 110

108 4.04
paszneny
KonTtponpHast padota Ne5 o treme

109 " " 9.04

YrneBobl

AMUHBI: K1accudukanus, CTpoeHue

110 MoJIeKy1, oomias Gopmyia, usomepus, 9.04
HOMEHKJIaTypa U (pu3nyecKre CBOWCTBa
XUMUYECKUE CBOMCTBA anu(PaTHIECKUX

111 ¢ 11.04
aMUHOB
AHWIVH: CTpOEHUE aHWJINHA, 0COOCHHOCTH

112 Tpoct ’ 11.04
XUMHYECKHX CBOWCTB aHWJIMHA
CriocoObI nostyyeHus 1 IpUMEHEHNe

113 16.04
amudaTHIeCKuX aMHHOB
AMUHOKHCIIOTBI: HOMEHKIJIATypa u

114 u3oMepusi, (u3nYecKre CBOMCTRA. 16.04
OTnenbHbIE IPEICTABUTENN (.-aMUHOKHUCIOT

115 XuMHUYeCKHe CBOMCTBA aMHHOKHCIIOT, UX 18.04




OMOJIOrMYECKOC 3HAUCHHUE AaMHUHOKHUCIIOT.
Cunres n TUAPOJIN3 IICIITUA0B

116

117

Pewienue 3a1a4 Ha BBIBEICHHE
MOJICKYJISIPHOM (hOpMYJIbI BEIIECTBA
benku kak mpupoIHbIC TIOJTMMEPHI;
CTPYKTYpPHI OCIKOB

18.04

23.04

118

XUMHUYECKHE CBOUCTBA OEIIKOB

23.04

119

120

121

A30TcoaepIKaIne reTepOoIUKINIECKHIE
coenuHeHus. HyKiieMHOBBIE KUCIIOTHI:
COCTaB, CTPOEHHUE U OMOJIOTUYECKAS POJIb

[TpakTuueckast pabota Ne 7 Pemenue
SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"A30TcoAepKallie OpraHuYEeCKUe
coeauHeHHs"

CucremMaruzaiys 1 0000IIeHe 3HAHUH 110
Teme "A30TcoaepKalire OpraHnu4ecKue
coeauHeHHS"

25.04

25.04

30.04

122

KonTponbnas padora Ne 6 1o teme
"A30TcoepIKale OpraHnyecKue
coequuenusa”

30.04

123

[IpakTuueckas pabora Ne 8 Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
"Pacnio3HaBaHuE OPraHUYECKUX
coequHeHuin"

2.05

124

CucremMaruzaiys 1 00001IeHe 3HAHUH 110
Kypcy opranndeckoi xumuu 10 xnacca:
TeHeTHYECKas CBSA3h MEXKIy KIaccaMu
OpTaHUYECKUX COCTUHEHUN

2.05




125-126

Wroroas kKOHTpoOJBbHAA paboTa MO KypCy
OpraHUYECKON XUMUU

7.05
7.05

127

OcHOBHbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/bI UX CUHTE3a —II0JIMMEPU3aLIUs U
IIOJIMKOHICHC AU

14.05

128

129

[Tnactmaccel. YTunuszanus u nepepadboTka
IUIACTUKA

OnacToMepbl: HaTypaJIbHbII CHHTETUYECKHE
Kaydyyku. Pe3una

14.05

16.05

130

BouiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunretnyeckue. [lonumepsl cnenuanbHOroO
Ha3HaYCHUs

16.05

131

132

133

134

135-136

[IpakTuueckas pabora Ne 9 Permenune
3KCH€pI/IM€HTaJII)HI)IX 3a1a4 I10 TCME
"Pacrno3HaBaHue jacTMace U BOJIOKOH"

O06o0011eHEe U CUCTeMaTU3aIMs] U3YYEHHOTO
Marepuaia 1o Teme
"BBICOKOMOJIEKYIISIPHBIE COSUHEHMS"
BrlinonHenue TeCTOBBIX 3aIaHUM 110 KypCy
opranuueckoil xumuu 10 kacca:
BrlinonHenue TeCTOBBIX 3aIaHUM 110 KypCy
opranndeckoi xumun 10 knacca

PesepBHOE Bpems. BrinonHeHne TeCTOBBIX
3a/laHui Mo Kypcy opraHudeckoi xumuu 10
KJacca

21.05

21.05

23.05

23.05

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

136




11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
anemeHT. M3oTomnsl
5 CtpoeHue 3J1eKTPOHHBIX 000JI04€K aTOMOB, 1
KBaHTOBBIE UKcia
3 BxonHoe TecTupoBanue 1 1
4 Krnaccudukanus XuMHuecKux 3JIEMEHTOB (S-, 1
p-, d-, f-amemenThI)
5 Pacnipenienenue 31eKTpOHOB 110 aTOMHBIM 1
opouTaIIM
DNEeKTPOHHBIE KOH(PUTypallui aTOMOB
6 AJIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSTHUH
7 DNeKTpOHHbIE KOH(PUTypallui HOHOB. 1
DNEeKTPOOTPULIATENBHOCTD
[Iepnonnueckuit 3akoH u Ilepnonnueckas
3 CHUCTEMa XMMHYECKUX diemeHToB 1. 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHMSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
9 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU 1

MPOCTBIX U CIIOKHBIX BCHICCTB I10 I'PYIIIIAM U
nepuoaam




10

CucreMaru3anus 1 0000IIeHHE 3HAHUI 110
teme «Ctpoenue aroma. [lepuoanyeckuii
3aKoH U [leprognyeckas cucrema
XUMHYeCKuX djemMeHToB M. Y. MenaeneeBay

11

KonrtponsHas padora Nel mo reme
«Ctpoenue aroma. [lepronuueckuii 3akoH u
[lepuonnueckas cucteMa XMMUYECKUX
anemenToB 1. . MenaeneeBay

12

Bunnl xumuueckoii cBsa3u. MMoHHas CBA3E.
MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOU
CBSI3U.

13

14

Meraunueckas cBsi3b. BogopoiHas CBs3b.
MexMOJIEKyIISIpHbIE B3AMMOAECHCTBUS

BaneHTHOCTD U BaJIeHTHBIE BO3MOKHOCTH

aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJ C UX TE€OMETPHUYECKHM CTPOCHUEM

15

[IpencraBneHus 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa

16

17

18

3HauyeHNe KOMIUIEKCHEBIX COSIUHEHHMN U UX
pOJIb B IPUPOJIE

[IpakTuueckas pabora Ne 1 mo Teme
"[TonyyeHre KOMIUIEKCHBIX COEIMHEHUN U
HCCIICA0BAHUE NX CBOUCTB"

BemectBa MOJICKYIISIDHOTO U
HEMOJICKYJIIPHOTO CTPOCHUH. Tunel
KpUCTAJUINYCCKUX PCUICTOK U CBOMCTBaA
BCIICCTB

19

IlonsTue o AUCTICPCHBIX CUCTEMAX.




[IpencraBieHue o KOJIOUIHBIX pacTBOPax

HUctunasie PpacCTBOPLI: HACBIIICHHBIC U

20 HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

21 CriocoObI BbIpaKEeHUSI KOHIICHTPALIUU
pacTBOpoOB
Pemenue 3a1a4 ¢ ncnoyib30BaHUEM MTOHATHH

22 ""MaccoBas J10J151 pacCTBOPEHHOTO BelecTna',
"MoJiIpHas KOHIeHTpauus"

93 Pemenue 3a1a4 ¢ nCnoyib30BaHUEM HOHSTHS
"MoJIsIpHast KOHIeHTparus'"

24 Pemenue 3a1a4 ¢ UCnonb30BaHUEM OHSITUS
"pacTBOpUMOCTH BellecTBa"
[IpakTuueckas padbora Ne 2 o teme

25 "[IpuroroBieHre pacCTBOPOB pa3IUYHON
KOHIIEHTpauuu"
[IpakTuueckas padbora Ne 3o Teme

26 "OnpezneneHre KOHIICHTPAUU KUCIOTHI
TUTpOBaHHEM"

27 Krnaccugukanys HeopraHnyeckux BeIeCTB

28 HomeHknatypa HEOpraHM4eCKUX BEIIECTB

29 CucremaTtu3zanus 1 00001IeHNEe 3HaHUH IO
TeMe
KonrtponsHas pabora Ne2 o reme

30 "Crpoenue BemiectBa. MHOroobpasue
BelIeCTB"

31 Krnaccudukanus XuMHUeCKUX peakiuil B

HeOpFaHHQCCKOﬁ n OpFaHH‘{CCKOﬁ XHUMUU.




3aKkoH COXPAaHCHUA MACChl BCUICCTB; 3aKOH

32 COXPAHEHMs U NPEBPALLECHUS SHEPTUH [IPU
XUMHUYECKHUX peaKIusaxX

33 OCHOBBI XUMUYECKOH TEPMOAMHAMUKHU.
[Tonarue 06 sHTATBINH

34 Tennobie A3 (HEKTh XUMUUECKUX PEAKIIH.
Tepmoxumuueckre ypaBHEHUs

35 HanpasneHnue nporekaHuss XMuMUYECKUX
peakuuii. [lonsTue 06 sHTpONUK

36 Bbraucrienus mo ypaBHEHUSIM XUMHYECKUX
peaKiuii ¥ TEePMOXUMHUIECKUM YPAaBHEHUSM

37 ["'oMOreHHbIe U TreTepOreHHbIE PeaKIH

38 CKOpOCTh XMMUYECKOH peakiuu, eé
3aBHCUMOCTH OT Pa3IHuHbIX (PaKTOPOB.

39 Karanus n xaTanu3aTopbl
[TpakTruyeckas pabora Ne 4 o teme

40 "BausiHue pa3nuyHbIX (GaKTOpPOB Ha
CKOPOCTb XUMUYECKON peakuuu"

41 OOpaTumble U HEOOPATHMBbIE PEAKLIUH.
XHUMHUYECKOE PaBHOBECHE

42 CMelieHue XUMHUYECKOTO PAaBHOBECHS
ITpakTuyeckas pabora Ne 5 o Teme

43 "BausiHue pa3nuyHbIX (GaKTOpPOB Ha
MOJIOKEHHE XUMUYECKOTO paBHOBECHUS "
Cucrematuzanusa 1 0000IIIeHNEe 3HAHUH 110

44 BOITPOCY IO BOMPOCY "3aKOHOMEPHOCTH
MPOTEKaHUs XUMUYECKUX peaKIiii”

45 OnektponuTrdeckas aucconuanus. CuiabHbIe




U cia0bie AIeKTposuThl. CTereHb
JMCCOIUALINH

Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX
pactBopoB. BogoponHsliii nokasarens (pH)

46 pactBopa. Peakiuu, nporekaromue B
pacTBopax JEKTPOJIIUTOB

47 Heopranuueckue u opraHnyeckue KUciaoThl B
ceete TOJ] u nporonuTHyeckoil Teopun
[IpakTuueckas padora Ne 6 o Teme

48 "HccnenoBaHue CBOMCTB HEOPraHUUECKUX U
OpraHUYeCKUX KUCIOT"

Heopranuueckue u oprannieckue

49 ocHoBaHus B cBeTe TOJ| u
MPOTOJIUTUYECKON TEOPUU

50 XHUMHYECKHE CBOMCTBA OECKUCIOPOTHBIX
OCHOBAaHUI

51 Comu B cBete TOJ]

[IpakTuueckas padbora Ne 7 o teme

52 "Ilonydenue comneil pa3nuYHbBIMU cIoco0aMu
U UCCJIEI0BAHUE UX CBOWCTB"

53 Ianponus coneit.

54 HeoO6paTumslii ruapoan3 OMHaApHBIX
COCIMHEHUM.

55 BeinonHenue ynpaxxHeHUN Ha THAPOIIN3
HEOPTraHUYECKUX U OPTaHUIECKUX BEIIECTB
ITpakTryeckas padora Ne 8 mo teme "

56 [M'uaponu3 HeopraHWYECKUX U OPTraHUIECKUX

BEIIECTB '




Cucremaruzanuys u 0000ILIEHUE 3HAHUN 110

57 BOIPOCY «XUMHUYECKHUE PEAKIINH B BOJTHBIX 1
pacTBopax»
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC

58 MpoLeCcChl. BakHEHIIIMe OKUCIUTENH U 1
BOCCTaHOBUTEIIH

59 Meto 2JIeKTPOHHOTO (3JIEKTPOHHO- 1
HOHHOT0) OajaHca

60 CocraBnenune ypasHenuii OBP

61 Cocrasnenue ypaBaenuii OBP
[ToHsTHE TEKTPOIIN3a KAK OKHCIUTEIBHO-

62 BOCCTAHOBHTEJILHOTO IPOIIECca, 1
MPOTEKAIOIIIEr0 Ha 3JIEKTPOaX. DIEKTPOIU3
pacIuIaBoOB AJICKTPOJIUTOB.

DIEKTPOIN3 PACTBOPOB AIEKTPOIUTOB C

63 WHEPTHBIMH 3JICKTPOJaMH, C aKTUBHBIM 1
aHOJIOM.

63 [IpakTryeckoe 3HaUEHHE AIEKTPOIIH3a 1

63 XUMHUYECKHE UCTOUHUKH TOKA 1

66 Pemrenue 3a1a4 pa3InyHbIX THIIOB 1

67 Pemrenue 3aiay pa3nuyHbIX TUIIOB 1

68 CucremaTu3aius 1 0000IIeHHE 3HAHUHN TTO 1
TeMe

69 KonTponbnas padora Ne5 no teme 1
«XUMHUYECKHE PEAKIITHI
[Tonoxenue Hemetamuios B [lepuoanueckoit

70 CHCTEME XMMHYECKHUX dneMeHToB []. 1. 1

MenieneeBa 1 0COOEHHOCTH CTPOEHUS HX




aToMoB. OU3NYECKUE CBOMCTBA HEMETAJIJIOB

AJtoTponus HeMeTasuIoB (Ha puMepe

71
KHCIIOpoJ1a, cephl, (hocdopa u yriiepoaa)

79 Bogopona: nonyuenue, pusndeckue u
XUMHYECKUE cBOMCTBA. [ uapuibl
["anorensl: HaX0XIEHHE B IPUPOJIE, CIIOCOOBI

73 MoJy4YeHus1, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBA
lManorenoBonoponasl. Baxxnenmue

74 KHUCJIOPOJICOACPIKAIINE COCTUHEHUS
raJOTeHOB
JlabopatopHblie 1 MPOMBIILIIEHHBIE CIOCOObI

75 noJiyueHus rajnoreHoB. [Ipumenenue
rajoreHOB U UX COCIMHEHUN
[IpakTuueckas padbora Ne 9. Pemenue

76 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Tanorensr"

Kucnopon: nabopatopusie u

- MIPOMBIIIICHHBIE CITOCOOBI MOTyYSHHS,
¢busnyeckre 1 XuMHuyeckue cBoiicta. O30H.
[TpuMeHeHHe KUCIopoia U 030Ha

78 OKCHUIBI ¥ IEPOKCHIBI

79 Pemenne 3a1a4 pa3nuvyHbIX TUIIOB
Cepa: HaXOXJeHHE B TIPUPOJIE, CITOCOOBI

80 MONTy4YeHUS, PU3NICCKUE M XUMHUIECKHUE
CBOMCTBA

81 CepoBo10po1, CYIbPUIBI

82 Kucnoponcoaepxaiiue coeTMHEHUs CEPBI.




Oco0eHHOCTU CBOMCTB CEPHOM KUCIIOTHI

[IpakTrueckas padota Ne 10. Pemenne

83 SKCIEPUMEHTAIBHBIX 33134 1o Teme "Cepa u
e€ coequHeHUs"
A3OT: HaXOXkJIeHUE B IPUPOJIE, CIIOCOOBI

84 MoTy4deHus1, GU3NIECKHUE U XUMUICCKHE
CBOMCTBAa. AMMHMAK, HUTPHUJIbI

85 Kucnoponcoaepxaiiue coequHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI

86 [TpumeHeHne a30Ta M €ro COSAMHEHU.
A30THBIE y100OpEeHUs
dochop: HaxXOKICHHUE B IPUPOJIE, CIIOCOODI

87 MoJiydeHus1, GU3NYECKUE U XUMUIECKHE
cBoricTBa. @ochuasl u hochun

88 Oxcunsl hocdopa, pochopconepxaine
kucnotel. Conmu pocopHOI KUCTOTHI

89 [Ipumenenue ocdopa u ero coeTMHEHUH.
docdopHbie y1oOpeHus
ITpakTruyeckas padora Ne 11. Pemenune

90 IKCIIEPUMEHTAILHBIX 33134 10 TeMe "A30T U
¢bocdop 1 ux coeguHeHus"
VYraepo: HaX0XEHUE B IPUPO/IE,

91 JUIOTPONHbIE MOU(pUKAIUY; PU3nUecKre u
XMUMHUYECKHE CBOWCTBA, TPUMEHEHHE

92 Oxcun yraepona(Il), 0f<c1/1)1 yraepona(lV),
yroJibHasi KUCII0Ta U €€ CoNu

93 Pemrenue 3aa4 pa3imIHBIX THITOB

94 KpemHuuii: HaxoxaeHue B pUpoJie, COCOObI




MOJTy4eHUsl, PU3HUECKUE U XUMUICCKHEC
CBOICTBa

Oxcup kpemuusi(IV), kpemMHueBas Kuciora,

95
CUJTMKATBI

96 [IpumeHeHre KpeEMHHUS U €ro COSTMHEHU M.
CrekJ10, €ro nojiyueHue, BUIbI CTEKIIa

97 Pemrenue 3ai1au pa3nuyHbIX TUIIOB
[IpakTrueckas pabdota Ne 12.

98 [TosrydeHue ra30B U UCCIICIOBAHUE UX
CBOMCTB

99 CucremaTu3anus 1 0000I1IeHHEe 3HAHUH TTO
teme "Hemerasmibl"

100 KonTponbras padora mo teme "Hemeramibr"

101 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI,
KOppEeKLHsI OIINO0K
[Tonoxenue meraiuios B Ilepuoanyeckoit

102 CUCTEME XMMUYECKUX AIIEMEHTOB.
Oco0eHHOCTH CTPOESHUS dTIEKTPOHHBIX
000JI04€K aTOMOB METaJLIIOB

103 OO6mue Gpuznueckre CBOMCTBA METAIIOB.
[IpuMeHeHre METaIoOB B OBITY U TEXHUKE

104 CmuiaBsl MetasuioB. Kopposust Mmetamion

105 Pemenue 3ana4 pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKUI P/l HAPSIKEHUN

106 MeTayioB. OOIIHMe CrIOCOOBI TTOTyUSHUS
METaJJIOB

107 OOu1ast xapakTepucTHKa MeTayuioB [A-

rpynisl [leppoauyeckoit cuctemsl




XMMHYECKHX 31eMEHTOB. HaTpuil n kanuii:
noJiydyeHue, PU3nyecKkue 1 XuMHUIeCcKHe
CBOMCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB U
HUX COEIUHEHNN

108

109

Oo6mas xapakrepuctuka metamioB [A-
rpynusl [leppoaudyeckoi cucTemsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u
KaJbLUi: oy4YeHue, Gusndeckue u
XUMHUYECKHUE CBOICTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

110

111

112

ATIOMUHMHIL: IMOJIy4CHHEC, (1)I/I3I/I‘IGCKI/IC u
XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC

AMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCHUIA ATIOMUHUS,
THIPOKCOKOMITJIEKCHI aTFOMUHUS, HX
MIPUMEHEHHE

Pemenue 3ama4 Pa3JINIHbIX TUIIOB

113

114

115

[Tpaktuyeckas padora Ne 13. Pemmenne
HKCIIEPUMEHTAIBHBIX 33714 110 TEMe
"MeTaJiibl TTIaBHBIX OArpynmn"

OO1m1ast xapakTepuCTHKa METAJIOB
no0ouHbIX noarpymn (b-rpymm)
[lepronnveckoit cuCTEMBI XUMHUYECKUX
3IIEMEHTOB

du3znuecknue ¥ XMuMHUUECKHE CBOMCTBA Xpoma
n €ro COCHHHCHHﬁ, HUX MPUMCHCHHUC

116

Baxuerime coeTMHEHU Maprasiia.




[lepmanraHaT Kajausi, €ro OKUCIUTEIbHBIC
CBOICTBa

duznueckre 1 XUMUYECKHE CBOMCTBA

117 KeJesa U ero coequueHui. [lonydenue u
IIPUMEHEHHE CIUIABOB XKeJle3a

118 duznyeckue U XMMHUYECKHE CBONCTBA MeIn
U e€ COeIMHEHUM, NX TPUMEHEHNE
duznyeckue U XMMHUYECKHUE CBOICTBA IMHKA

119 1 €ro COCAMHEHUH, NX MPUMEHEHHE.
' 1pOKCOKOMITIIEKCHI IIUHKA
[IpakTuueckas padora Ne 14. Pemenue

120 9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEMe
"MeTaiibl TOOOYHBIX OArpyHH"

121 Pemrenne 3ama4 pa3snuyHbIX TUIIOB

122 O0600611eHre U cUcTeMaTU3alus U3Y4eHHOTO
Marepuaia no reme "Metamib"

123 Kontponbnas padota nmo teme "Metasnibr"

124 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIHs OINOOK.

125 O060011eHre U cUCTeMaTU3allks U3YYEHHOT O
MaTepuana 3a roj

126-
l'omoBas koHTpOJIBHAS paboTa

127
Poinb XxuMun B obecrieueHNH yCTOHYHUBOTO

128 pasBuTus yenosedecTsa. [lonsarue o
HAYYHBIX METO/AX MCCIIEJOBAHNUS BEILIECTB

129 HayuHble npUHIUIIBI OpraHU3aIH

XUMHYCCKOI'O IMMPOU3BOJACTBA.




[TpoMbIeHHbIe CTIOCOOBI TOTYYCHHS
BaXKHEHIIINX BEIIECTB

XUMHUYECKOE 3arps3HEHUE OKPY>KaIOIIeH

130 1
Cpelibl ¥ €Tr0 MOCIEICTBUS

131 XUMUA U 3J0POBBE YEJIOBEKA. 1
JlekapcTBEHHBIE CpE/ICTBA

132 Xumus nuiy. Poias xumun B o0ecreueHuu 1
MHIIEeBOI OC30ITaCHOCTH

133 KocMmeTrnueckne n maproMepHBIE CpeaCTBa. 1
brrToBas xumus
XuMust B CTpOUTENLCTBE. BaxkHeme

134 CTPOUTENbHBIE U KOHCTPYKIIMOHHbBIE 1
MaTepualibl

135 XuMus B CEJIbCKOM XO3SIICTRBE. 1
Opranuyeckrie 1 MUHEPATIbHBIEC yIOOpEHUS

136 Cucrematusanusa 1 0000IIeHNEe 3HAHUH 110 1
TeMe

OBIIEE KOJIMYECTBO YACOB I10 136 14

I[TPOTPAMME

bubmmoreka IIOK https://myschool.edu.ru/



https://myschool.edu.ru/




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knace/ IN'abpuensu O.C., Octpoymor W.I'., Cnankos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
Xumws, 11 knace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., JIEBkuH

A.H., Akiinonepnoe obmectBo «M3natensctBo «IIpocBeiienres

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Xumusi(0a30BbIAYypOBEHD ). Peanuzaius o0pazoBaHus: METOAMYECKOE TOCOOne
mst yaurtenst / Kaepuna A. A., [Tuayruna ['.B.; nox pen.I'. B. [Tnuyrunoit. M. :
OI'BHY «MucTtuTyT cTpareruu pazsutus oopazoanusi PAOy», 2022 81 c.:ui.
O.C.T'abpuensx, N.I.OctpoymoB, «O011as XuMus B TeCTax, 3ajiayax,
ynpaxkHeHusix. 11 kmace» — M.: Ipoda, 2023 roa.

O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 xracc:
KoHnTtposnbHbie 1 poBepouHbie paboThl K yueOHUKy». — M.: [Ipoda, 2021 r.
O.C.I'abpuensu, [1.B.Pemeros, .I'.OcTtpoymoBa «3agauu o XUMUH U
crocoObl ux pemeHus» - M.: «/lpoday», 2021ros.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://edsoo.ru/rabochie-programmy/

bu6moreka L{OK https://myschool.edu.ru/

http://him.1september.ru Enqunas komnexius [{OP: [Ipenmernas komnexus
«XHUMHUD
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