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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUW Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHOI IpOTrpamMMBI CpeIHEro o011ero
obpazoBanusi(POIl COO), npeacraneHHbix B denepaqbHOM TrOCyJapCTBEHHOM
obpazoBarensHoM crangapre COQO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpenMera «XHUMHS» B 00pa3oBaTeNbHBIX OpraHu3anuix Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHBIE MPOTrPaMMBI, U
OCHOBHBIX ToJIOkeHH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 ropa» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHUslT Ha YpOBHE YINIyOJIEHHOTO H3Y4YEHHsl 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro oOpa3oBanusi ywammxcs 10-11 kmaccos.
W3ydyeHnue nmpeamera, peamu3yeMoe B YCIOBHUAX AU(GEepeHLHPOBAHHOTO,
npoduibHOro 0oOy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOAMMYIO IS
aJlanTayy uX K ObICTPO MEHSIOIMIUMCS YCIOBUSIM KU3HU B COLIMYME, a TAKKE IS
OpOAODKEHHs OOyuYeHHUsi B OpraHu3alusax Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme 1o XMMHM Ha3HAaY€HUE TMpeAMeTa «XUMHUA» [OIy4daeT
NOAPOOHYI0  MHTEPHPETALMI0 B  COOTBETCTBMM €  OCHOBONOJIArarolUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs M TpeOOBAHHMN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil o
XUMUHU (QYHKIHH:

e UH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJEp)KaHWHU, oOuIeil crpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTUS 00YUAIOIIMXCS CPEICTBAMU MPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-TIJIAHUPYIOILAs, KOTOpast penycMaTpuBaeT
ONpEENICHNE: NPUHLUIIOB CTPYKTYPHUPOBAHUS M IOCIIENOBATEIBHOCTU
U3y4YeHUs Y4eOHOTro MaTepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTENIbHBIX TOCTHXKEHHM OOydJaroumxcs B
paMKax HTOrOBOM arrectaliud B (OpME €IAMHOr0 TIOCYyJIapCTBEHHOIO
’K3aMEHa N0 XUMUMU.

[Iporpamma a1 yriyOJIEHHOTO U3YUYEHUS XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 005S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesnefneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3yUeHHUs MpeaMeTa
Ha yTiTyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPKATEIBHOW XapaKTepUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TakXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOYyYalOLIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPESyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHMs y4eOHOro MmpeameTa
«XuMHA» OCTa€TCcsl BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHON COCTaBIISAIOILEH,
KOTOpasi JOJKHA OIpPENEesThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
HAa3HAUYEHUU TIPEIMETOB 0a30BOro M YIIIyOJIEHHOIO YpOBHEM B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJIEHHOTO W3Yy4YeHMs HaNpaBlieH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHMsI B paMKax W3Y4YCHHs CHEIHAIbHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodeccHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3ydeHHE TMpeAMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHHE TEOpEeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BEIOPABIINUX OMpPENeNEHHBIN TPO(UIIb
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBHOM MPOTPAaMMBI  CpeaHEro oOImero oOpa3oBaHUs
U3y4yeHue ImpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
O00OOMIEHHBIX  CIMOCOOOB  JEATEILHOCTH, WMEIONNX  MEKIUCIUTLTHHAPHBIN,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allid COJACpP)KAHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUueHUs MpeaMETA.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYIHOCTb IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJEéHHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKH 3PEHUS] XUMUYECKON KHHETHKHU
U TepMoaMHamMuKU. WM3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUSAX O CTPOCHUU aTOMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHHUSI DHEPIeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCaxX M EKTPOJIU3€E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca 0co00e BHUMaHKWE BONPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIHil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KYypCOB XUMHUHU
yriayO0aEHHOTO YPOBHS M3YUYEHHS JIJISl KJIACCOB ONpeeEHHOTro npodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJCpP)KaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 00JbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU IMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsIipHAss Teopusi (MOJEKYJsApHas Teopus B (U3HUKE), 3aKOHBI COXPAHEHUS



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

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
Oouosnornyeckoro npoduiast OOJBLINI yAENbHbIM Bec OyleT UMETh OpraHuYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIUABI, OEJKH, YTJIEBOIbI, HYKJIECHHOBBIC
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIy)KaT OCHOBOM Il W3y4YEHHs
CYILITHOCTH TPOIeCCOB (DOTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mnane ¢dopMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-HayudHblE HpeaMeTv», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEePBOCTENEHHOW 3HAYUMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPENCTABICHUN: O MaTepUaTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpee;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IuX
HAYYHBIX TPUHIIMIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yrayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX I TPUOOPETCHHS YMEHHUW OpPHEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMNA LENOCTHOM CHCTEMBI CPEIHEro oOuero o0pa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIBI,
YBOKEHHUS K TMPOLeCCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAJAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHMIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATIbHBIX U TBOPUYECKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MPo(heCCUOHAIBHON U OOIIECTBEHHOM JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHEpoOBaHUEe yYMEHUN M HaBBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JJIsI U3YUYCHUSI XUMHUH HA yTITyOJICHHOM
YPOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUNBl MEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OnunapHasi, 1BOMHas U TpoiHas cBA3b. CrocoObl pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHUYeCKUX COeAWMHEHUU. MONeKysapHble W  CTPYKTYpHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl wW30MeEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AHPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpPraHUYECKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajaMH Ha HUX
OCHOBE, OIBITHl MO MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB NPU HArpeBaHUU
(taBieHue, OOyIJIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHHE MOJENICH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKLMi paguKaJIbHOTO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOreKCaH) HUKIoankaHoB. CrocoObl MOJydeHus: U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii aakeHoB, oOmas (Gopmyiia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] alKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTtajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLMH IPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpHU3alUd U okucieHus. IIpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuukanusi ankaaueHoB (CONpsHKEHHBIE, U30JMPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Ankunbl. ['omonorudeckuit psijy ankuHOB, oOias GopMyiia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpPHU3ALMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, MMEIOIIHMX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popmysa, HOMEHKIATypa U U30MEPHsl. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. I[lpencraBienre 00 OpPUEHTUPYIOMIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
IPUMEHEHUE APOMATUYECKHUX YTIIEBOJAOPOJIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrosib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIleHUs] TalloTeHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, I[HAHOTPYIIIY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MpPEBpalllCHUN:
u3ydeHue GU3NIECKUX CBOMCTB YTIICBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIACTMAcC, KaydyyKOB M PE3UHBI, MOJICTUPOBAHUE MOJIEKYJI
YIJIEBOJIOPOJIOB M FaJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CcnUpThl. CTpoeHHUE MOJIeKyn (Ha MpuUMepe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccuukamus. Dusmyeckue CBOWCTBA  MpeNETbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHI. J[elcTBUE 3TaHOIa U METAaHOJIA
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHOroaToMHbl€ CHUPTHI — ASTUJICHIVIMKOIb W TriulepuH. dusznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opraHu3Mm denoBeka. C(CmocoObl MOMyYeHHUS W TMPUMEHCHHE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06s!I osrydeHus: U mpuMeHenue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHUYECKHE CBOMCTBA  aIbJETUAOB M  KETOHOB:  pPEaKUUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCTOT. 3oMepus u HoOMeHKIaTypa. Pusznueckue cBOMCTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMUd KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKALUMM, PEAKIUU C Y4YacTHEM YIJIEBOAOPOJHOTO pajguKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBureny BbICIIUX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKJIaTypa. PHU3WUECKHE W XWMHUYECKUE CBOMCTBA: THAPOIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

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

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMU C YYACTUEM CIUPTOBBIX U AJIbJACTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIINE U HEBOCCTAHABIMBAIOIIME AUCAXapUAbL. [ napoaus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAsl pEaKkiusi C HOJO0M. XHMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX NPEBPALLCHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3AUMOJICHCTBUE 3TAHOJA C HATPHUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
muammuacepeOpa (1) wm ruapokcumom wmemu  (I1)), peakmus rawmepuHa ¢
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiicTBue
KpaxMalila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb, «KapooHoBbie KUCTOTHL. ClOXKHBIE ADUPBD».

A3oTcoaep:kaniue OpraHuyecKue coeJuHeHMs.

AMUHBI — OpraHUYecKue MPOU3BOJHbIE amMmHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Moiekyn, obmas (opmynia, U30MepHsi, HOMEHKIaTypa U (U3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPEICTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiIMsHUE TPy aTOMOB B MOJIeKyJie aHWIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anudarnyeckux aMuHOB. llonydyeHue aHwiIMHA W3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAeNbHbIE MPEICTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XHUMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HayeHue aMUHOKNCIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIM3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCHEpUMEHTANIbHBIE METOJbl HW3YUYEHHUsl BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JECHATypalusi OCJIKOB MpU HArpeBaHUM, IIBETHBIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A30TcofepKalllue  OopraHuvyeckue  coeAuHeHus» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCAUHEHUINY.

BbicokoMoJIeKyJISIDHBIE COeIMHECHUS.

OCHOBHBIE MOHSATHUS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHbie Martepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOINMIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIEKTPONPOBOISIIINE MOJUMEPHI, OMOpa3iaraéMble MOJUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAIlCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxaenue MoJIeKyJSIpHOM (OPMyJIbl OPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
IPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaKIMi W/WIW MCXOJHBIX BEIIECTB, YCTAaHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYECHUH OPTaHUYECKON XWMHH B
10 xmacce OCyHIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYUHbIN (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHHUIIBI WU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKIECHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMUH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYEeCKUi 3meMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM  OpPOMTAISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBa3b NEPUOJUYECKOrO 3aKOHA U llepuoanyueckor CUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAaJECHTHOW CBsA3U. KparTHeie CBs3u. BomgopoaHas CBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJ C UX T€OMETPUUECKUM CTPOCHHUEM (HA MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOT'O MEPUOJA).

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

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pactBopsl. lIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpuctammoruaparsl.



Knaccudukaruys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATLHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MacChl BEIIECTB; 3aKOH COXPAHECHUS W IPEBpAICHUS
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBeie 23 (HEKTh XUMUYSCKUX PEaKIU.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

OO6paTuMble 1 HeoOpaTUMBIC peaKIMk. XUMHUUEeCKoe paBHOBecue. KoHcranTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanusi. CuibHbIE W cJIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTeNh M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCINEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3ioKEHHE TEPOKCHIA BOJIOpPOJAa B MPUCYTCTBUM KaTalW3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuyeckass xumusi.

[Tomoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. ITlomydyenue, ¢usndeckue M XMMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMUYECKUE CBOMCTBA. [ ajoreHoBoAOpObl. BaxxkHeumume KUCI0pOACOAEpKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TMPOMBIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [[puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TONyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI ¥ TEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoicTBa. CepoBogopon, cyinbduasl. Oxcua cepwi(1V), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOM KucioTel. [Ipumenenne cepbl U €€ COeJUHEHNN.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®ochop. Haxoxnenwe B mpupone, CHOCOOBI MOMy4deHUs, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoM. Okceup yriepoaa (1), okcun yriepona (IV), yronpHas kuciora u e
coJii. AKTUBUPOBAHHBIA Yroyb, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMydeHHs, (U3NUEecKHe U
xumudeckue cpoictBa. Oxcua kpemuus (IV), kpeMHHeBas KHCIOTa, CHIMKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoricTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHs,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramioB. CrnocoObl 3alMTBl OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmetamwioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapakrepuctuka metamioB |IA-rpynmer I[lepuonnueckoit cucteMbl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUMHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.



AIOMHUHWN: TTOTy4YeHue, GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKCHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX moarpynn (b-rpymm)
[Tepronueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuabl u
rugpokcuabl xpoma (I1), xpoma (I11) u xpoma (VI). XpoMarel U1 quXpomathl, UX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAUHEHUH.
Baxueiiime coenunenuss Mapranina (l1), mapranma (IV), mapranma (VI) u
mapranna (VII). [lepmanranar kamusi, €ro OKHCIUTEIbHBIE CBOMCTBA.

du3nyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpl,
ruapokcuabl u conu xxenesa (1) u xxenesa (111). TlonydyeHnue u npuMeHeHHUE Kene3a
Y €r0 CIUIaBOB.

du3nyecKrne 1 XMMHYECKHE CBOMCTBA MEJIU U €€ coeaquHeHuu. [lonmydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
LIMHKA U €T0 COEUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpaIICHUI:
u3yueHre oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJE, HM3Y4YEHHE KOJUIEKIMH «MeTtalulbl M CIUIaBbD», B3aUMOJICHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJUIOB C BOJOM (BO3MOXHO MCIOJB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMH KHCIIOT U HIEJOYEH, PEIICHUE IKCIEPUMEHTANbHBIX 3aJa4 M0 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COCAUHEHUSNY,
«Mertasibl TIaBHBIX TOATPYIID», «MeTasuibl HOOOYHBIX MOATPYIID.

XuMHS ¥ KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O Hay4yHbIX MeETOoAaxX IMO3HAHUS M METOJO0JIOTUA HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble npuHUIKNBI OpraHUu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllsieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliuieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT ® 340pOBbE uenoBeKa. JlekapcrBeHHble cpenctBa. [lpaBuna
MCITIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XUMHSI TAIIKA: OCHOBHBIE KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib xumun B
oOecIieuyeHn UIIeBOW 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUSl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

PacuérHble 3anaumn.

Pacuéter: Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB pEAKIMH, €CIH OJIHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPacTBOpEe, JOJIM BBIXOAA MPOAYKTAa PEAKIHUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpH HU3yYeHUHM oOmed
HEOpPraHU4ecKOM XuMHUM B 11 Kilacce OoCyIlIECTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHM, TaK U TOHSITHH, MPUHSATHIX B OTJEIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTrO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccuduKalus, MNepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

@usnka: Marepus, MHUKPOMHUpP, MaKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kiaeTka, opraHusM, dKocucTeMa, bnocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoNorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemnaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHsD» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaloIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaTBl OCBOCHUA NpeaMeTa «XHUMHUS»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITIOJTHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYCOHON ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B 00JIACTU TEOPUU MU TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MNOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;



WHTEpeCca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U MOCIETYIOLIEM
aHanu3e WHQPOpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIIUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSA MOCJIEICTBUI
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAHUSI [EHHOCTEH 3JI0pOBOIO0 M 0Oe30MacHOro oopasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TpPaBWI WHAMBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYaIIUAX, YTPOKAIOIIUX 37]0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEIOBATEIhCKON
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPaKTUUECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO NMPpodeccruid pa3IuvyHoOro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBUIYATBLHON TpPaeKTOPUU
oOpa3zoBaHus, Oymymiedl mpodeccuu W peanu3alid COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYIIECTBOBAHMUS KU3HU Ha 3eMJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poJId B
CO3JaHMM HOBOW 0a3bl MaTepUaANbHON KYJbTYpbl, B PEIICHUH TI100aIbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAy4yHbIX (AKTOB M HMECIOIIUXCA JaHHBIX C IEJIbI0 TOJYyUYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHHSI MTPOTPaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNu(PUKy METONOB TO3HAHUSA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIC yUeOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecrneunBaroIIme dbopmupoBanue (GYyHKIIMOHATHHON
I'PAaMOTHOCTH M COLIMAIBHON KOMIETEHIIUN 00Yy4atOIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBIE y4YCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30BbIe JOTHYeCKHE NeHCTBUSA:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINIM;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKIFOUCHUS,

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUM YYEOHBIX IMO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB ITO3HAHMSI.

3) pa6oTa ¢ uHpopmanueii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBbIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3amay
OIPEAECIIEHHOTO THUIIA;

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

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (OpMy  NpPEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.



KoMmyHMKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe HeiCTBHUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JIMCKYCCHUH, BBICKA3bIBaTh UIeH, (POPMYIUPOBATH CBOU MPEJI0OKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/I0KEHHOM 3a1a4H;

BBICTYNIATh C NPE3EHTAUMEH pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSATEIBHO WIH COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PadOThI MO HCCIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaju3allui y4eOHOro MpoeKTa, U (HOpMyIHpPOBATH BHIBOIBI
II0 PE3yJIbTaTaM IIPOBENEHHBIX MCCIEAOBAHMM ITyTEM COIVIACOBAHUS IO3ULUHN B
X07ie 00Cyk/1eHNUs 1 OOMEHA MHEHUSIMH.

Pel"y.]'lﬂTl/lBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble HeﬁCTBHH:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYILECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, ompeneisass €€ Leaud M 3aJa4yd, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Yy4ETOM IIOJYyYEHHUS HOBBIX 3HAaHUH O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYILIECTBIIATh CaMOKOHTPOJIb JICSITEIPHOCTH Ha OCHOBE caMoaHalIu3a Hu
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJBbTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MTPOTPAMMBI II0 XUMUH Ha YIiIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(HUCCKUC
JUTSL y4eOHOTO peaMeTa « XUMUsDy HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI IeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN W MPEOOPa30BAHUIO 3HAHUH, BUBI JIESITCILHOCTH
M0 TIOJYYCHWIO HOBOTO 3HAHHWS W MPUMEHCHHUIO 3HAHWKM B Pa3IUYHBIX y4eOHBIX
CUTyaIlUsX, a TAK)KE B PEaJbHbIX )KU3HCHHBIX CUTYAIlUsIX, CBI3aHHBIX ¢ XUMHuel. B
nmporpaMMe II0 XUMHUHM TIPEJAMETHBIC Pe3YyJbTaThl MPEJACTABICHBI IO TOJaM
U3YUYCHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAYK M €€ POl B O0OECIEYECHUU YCTOWIUBOTO



pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUHA HOBBIX MaTEpPHUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PaLMOHAIEHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJ0OBEKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOLIEHHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alMs AaTOMHBIX OpOuTanel, HOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCIICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJIAPHAsI Macca, MOJISIPHBIN 00BEM, YIJIEPOIHBIN CKeNeT, (yHKIIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmyssl (pa3BEpHYTbIE, COKpALEHHBIE,
CKEJIETHbBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YTIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEIWHEHHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOECHHUS OPraHUYECKHX
BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEBpalIEHUS BHEPrUM TP XUMHUYECKHUX pEAKLUHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
IIOHUMAaHUsI IPUYMHHOCTH U CUCTEMHOCTH XMMHWYECKHUX SIBICHHI; MPEICTABICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKIui, TEPMOJMHAMMYECKHUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U IPYII aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(aKTOJOrMYECKUe CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESATENIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4YHbIX  NPHUHLIMIAX  XUMHUYECKOIrO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEPEpA0OTKU HEDPTH);

c(OPMHPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHIM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJII COCTABJICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHYECKUX PEAKLIHMA WM PACKPBIBATH UX CYLIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEICTBOM  COCTABJICHMS



AIIEKTPOHHOTO ©OanaHca JTUX peakIHil, peakuii HOHHOro oOMeHa MyTéM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

W3rOTaBJIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEUIECTB AJI WIUTFOCTPALIMH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTaHABIMBATH MPUHAJJICKHOCTh M3YyUYECHHbIX
OpraHMYECKMX BEIIECTB MO HX COCTaABY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpylmne COEIWHEHWH, JaBaTh KM Ha3BaHUA IO CHUCTEMATHYECKON
Homenknatype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHHS JJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATWICHIJIMKOMb, (eHos, (QopManblerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAST KUCIIOTHI,
TJIMLWH, ajlaHuH, MajibTo3a, (PYKTO3a, aHWIMH, NUBUHUJ, U30IPEH, XJIOPOMPEH,
CTHPOJI U IpyTHE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHHMAX (KOBAJICHTHAs W HWOHHAS CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUS TPHUMEHATH TMOJIOKCHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. bytnepoBa st 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
dusznyecKkue W XUMHYECKHE CBOMCTBA TUIMUYHBIX MPEICTABUTENCH PA3TUMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, IIUKIOAIKAHOB, aJIKEHOB, aJIKaJUEHOB,
aJIKUHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB, CIHUPTOB, albJErHI0B, KETOHOB,
KapOOHOBBIX KUCJOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMUHOB, aMHUHOKHUCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b ~ MEXKAY HHMH  ypaBHEHHUSMHU
COOTBETCTBYIOIIMX XUMHUYECKHX pEaKUUd C HCIHOJb30BAaHUEM CTPYKTYPHBIX
(opmy;

c(OpMUPOBAHHOCTh YMEHHUS TOATBEP)KIaTh Ha KOHKPETHBIX TMpPUMEpax
XapaKTep 3aBUCUMOCTH PEAKLIMOHHON CIOCOOHOCTH OPraHUYECKUX COETMHEHHUM OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKT€PU30BaTh HCTOUHUKH YTIIEBOJOPOIHOTO
Colpbsd (He(Thb, NTPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro mnepepadoTKu WU
MPaKTHYECKOe MPUMEHEHHUE TIPOAYKTOB TIepepaboTKy;

c(OPMUPOBAHHOCTh BIJIAJICHUS] CHUCTEMOM 3HAaHUH O €CTECTBEHHO-HAYYHBIX
METOoJlaX MO3HaHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJIECIUPOBAHUH, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS,



c(OpMUPOBAHHOCTD yMEHUS MIPUMEHSATH OCHOBHBbIE ornepauuu
MBICITUTEIBLHON JEATeIbHOCTH — aHajdu3 M CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3ALMIO, BBISIBJICHUE MPUYUHHO-CIEICTBEHHBIX CBS3€W — I M3YUYEHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEAKIUH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUSI MO OPraHWYECKOM XUMHUU ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

cOPMHPOBAHHOCTh YMEHHI: TMPOBOJUTh PACUETHI MO XUMUYECKHUM
dbopMysiaM U ypaBHEHUSIM XMMHUYECKUX PEAKIMNA C UCIOJIB30BaHUEM (U3UUYECKUX
BeIMUMH (Macca, OOBEM Ta3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOLINX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMHUYECKON
(dbopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHUYECKHX 3JEMEHTOB,
IPOIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BELECTB;

c(OpMHPOBAHHOCTh YMEHHMI1: POTHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATh
C TO3UMUMH  HKOJOTMYECKON  O€30MacHOCTH  MOCHEACTBHS ~ OBITOBOM  H
IPOU3BOJCTBEHHON JIEATEIBHOCTH YEJIOBEKa, CBS3aHHOW C MepepabdoTKON
BEILIECTB, UCMOJIb30BaTh MOJIYUYEHHBIE 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PELICHUN
po0JIeM B CUTYALMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIy4eHHE M M3yUYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCJIOPOACOIEPKAILIUX OPraHMYECKUX BEIIECTB, PEIIECHUE 3KCIEPUMEHTAJIbHBIX
3a/lady 1O pPAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O0e3zomacHOoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYIOBaHHUEM,
dbopMynMpoBaTh 1LE€Ib HCCIENOBaHUS, MPEACTABIATh B pPa3NIUYHOU (popme
pe3ynbTaThl SKCIIEPUMEHTA, aHAITM3UPOBATh U OLEHUBATH UX JTOCTOBEPHOCTS;

c(hOpMHPOBAHHOCTh YMEHHIA:

cOOJII01aTh MPaBHJIa YKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY H
TPYJIOBOI NIEATEILHOCTH B LIEJIAX COXPAHEHUS CBOETO 370pPOBbS, OKpPYKaoIIen
MIPUPOTHOM Cpebl U JOCTHXKEHUS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHYECKOIO JEWCTBUSI HA JKHUBBIE OPraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

Cc(OPMUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaImio, nepepadareiBath €€ W MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON yU4eOHOM 3a1a9eH.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUSD) OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHPHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBLI, O MECT€ M 3HAYCHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOM, SHEPreTHUYEeCKOM W MHINEeBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUANIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHH PAllMOHAJILHOIO MPUPOAONOIb30BAHUS, B
GbOpMHpPOBaHUN MHPOBO33PEHHUS W OOMEeH KyJbTyphl 4YEIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M TMPHUPOJHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWHK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe TMOHATHS — XWMHYECKHH JJIEMEHT, aToM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXKIEHHOE COCTOSHHMS aToMa, THOpHAM3alMs aTOMHBIX OpOWTajield, HOH,
MOJIEKYyJia, BaJEHTHOCTb, DJICKTPOOTPHUIATECIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, WOHHAsA, MeETAJUIMYECKas, BOJIOPOJIHAS),
KpUCTAIMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJIEKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTEb, TEIIOBOK 3 deKT
XHMHUYECKON peakiiuu, CKOPOCTh XUMHUYECKON peaKiuu, XMMUUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpUS AJIEKTPOJUTHUYECKON TUCCOLUALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEeBpAICHUs] SHEPTUU MPU XUMHUUYECKHUX PEaKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJHWYECKUH S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUSI, JIeKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTaBJICHUS] O CTPOSHHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJACTaBJICHUS O MEXaHU3Max XUMHUUYECKUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX  3aKOHOMEPHOCTSIX  HX
MPOTEKaHMs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, MOJYy4YeHUHU U O€30MacHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOMN
NEATETbHOCTH  4YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOM3BOJICTBA;



c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NMPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSTHS MpHU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJIUKY JUIS
cocTaBieHUs (OpMyJ BELIECTB M YpPaBHEHUHl XMMHUYECKUX peEakLui,
cucrematnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTACIbHBIX
BEILIECTB;

Cc(pOPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTAJIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIEGHTHOU CBS3H;

c(OPMHPOBAHHOCTh ~ yMEHHUH:  KJIAcCU(PUIMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuuu, U3MEHEHHIO
CTEIICHENH OKMCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIBHO BBIOMpPATh OCHOBAHUS U KPUTEPUHU IS KilacCU(UKALUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpPMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI EPHOJUUYECKOTO 3aKoHa /1.
N. MenneneeBa 1 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (QYHKLUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHOIOB
[Tepuonnueckoir  cucremsl  JI.MI.  MeHneneeBa,  WCHOJb3ysd  TMOHSTHUSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOIYypPOBHW», «S-, P-, d-aTOMHbIC
opoUTaI», «OCHOBHOE U BO30YXKIAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coeuHeHMd 1o nepuogaM u rpynnaMm Ilepuomnueckoit cucremsr [ WM.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHUSA
UX DJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYIIECTBOBAHNE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKUMHU BELIECTBAMHU C
MOMOILBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

C(OPMUPOBAHHOCTH ~YMEHHUSI PACKpPbIBATh CYLIHOCTb: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTaBJEHUS WX IMOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHWW;,  pEakuMil  TUOPOJIN3a;  pEaKUuu
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe TUIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHYECKUX PEaKIMA C YYETOM HMX SHEPreTMUECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMMMYECKOM pEaKUUMU B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEakluu,
JeKallMe B OCHOBE IPOMBIIUICHHOTO IOJYYEHHsI CEPHOM KHCIOTBHI, aMMHaKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKMX NPOU3BOJACTB; LIEJIECO00PA3HOCTD
NPUMEHEHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUA NPUPOAbI — HAONIOJEHUE, WU3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICIEHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS NPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSICHEHUS XHMHYECKUX SIBIICHUW, HMMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HY;

C()OPMUPOBAHHOCTh YMEHHUS BBISIBIISITh B3aMMOCBSA3b XMMHUYECKUX 3HAHHUM C
MNOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIS
00J1€€ 0OCO3HAHHOTO MIOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOJAUTH PACUYETBI: C HCIOJIb30BAHUEM
MOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHLIEHTPALUS»;
Macchl BeleCTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO M3 YYAaCTBYIOIIMX B PEAKUMU BEIIECTB; TEIJIOBOro 3(dexra
peaklyy; 3HA4YE€HHUsS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLMH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OMpe/IeIEHHOM MAacCOBOM 10l pacTBOPEHHOTO BEIIECTBA MJIM JaHO B U30BITKE
(MMeeT TpHMECH); AOJM BbIXOJA NPOAYKTa pEaKkUUH; OOBEMHBIX OTHOIICHHM
ra3os;

C()OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHWE  pEakluid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAUKATOPOB, H3yYECHHE BIIMSAHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
DKCIIEPUMEHTAJIBHBIX 3adad no Ttemam «Metaey u  «Hemerammey) ¢
coOIIoIeHreM MpaBUIl O€30MacHOro oOpalleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBaHueM, (oOpMyJUpOBaTh I€b HCCIEAOBAHUS, TMPEJICTABIATH B



paznu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCTH;

c(hOpPMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XHMHUYIECKOM
nocynoi u nabopatopHbiM OOOpyAOBaHHEM, OOpalIeHHs C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU TIO BBIMOJHEHUIO JTA0OPAaTOPHBIX XUMHUYECKHX
OTIBITOB, JKOJIOTMYECKH I€JIECOO0pa3HOT0 TIOBEACHHWS B OBITY W TPYIOBOU
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOETO 3J0POBbSI, OKPYKAOIIEH NPUPOIHOU
cpeabl U JOCTHUXKEHUsS €€ YCTOMYMBOIO pa3BHUTHS, OCO3HABATh OIACHOCTh
TOKCHUYECKOTO JIEUCTBUSI HA JKUBBIE OPTaHU3MbI ONPENECIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HaydHas U y4eOHO-HAydHAS
JUTEpaTypa, CpeacTBa MaccoBoit nundopmaiuu, HTepHET U Ipyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadbarbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTABJICHHON y4eOHO 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM JuaekTpoHHbIe (HU(POBHIE)
Kontpoabnbsie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOH XUMHUH
IT i :
11 TpeHMeT OPTAHITACCICOM MM 16 https://school.oblakoz.ru/materials/463638
: eopus CTpf)eHI/ISI OpPraHUYECKUX Paznener 1.1, 1.2, 1.3
coenuHeHuit A. M. bytneposa
Hroro mo pazneny 16
Pa3znea 2. YrieBoaopoanbl
21 IIpenenpHbIE YIIIEBOAOPOABI — 5 https://school.oblakoz.ru/materials/463638
' aJIKaHbl, IUKJI0AJIKaHbI Paszmen 2.1
59 HenpenensHble yrieBogopoasl: 14 1 https://school.oblakoz.ru/materials/463638
' AITKEHBI, AJIKAJNCHBI, AITKUHBI Paznen 2.2
53 ApoMaTH4ecKue yriieBoA0pOIbI 8 https://school.oblakoz.ru/materials/463638
' (apeHsbr) Paszzen 2.3
24 IIpupoaHbIE HICTOYHUKHT 3 https://school.oblakoz.ru/materials/463638
' yTIIEBOAOPOAOB U UX MepepaboTka Pa3znen 2.4
55 ["aslorernpon3BoIHbIE 3 1 https://school.oblakoz.ru/materials/463638
' YIIIEBOJIOPOIOB Paznen 2.5
Hroro no pazneny 33
Paznen 3. Kuciopoacoaepsxaimiue oprannyeckue coeIuHeHust
https://school.oblakoz.ru/materials/463638
3.1 Cruptel. deron 11 1 P

Pa3nen 3.1
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https://school.oblakoz.ru/materials/463638
https://school.oblakoz.ru/materials/463638
https://school.oblakoz.ru/materials/463638
https://school.oblakoz.ru/materials/463638

KapOoHunpHBIC COCTUHEHUS:

https://school.oblakoz.ru/materials/463638

3.2 anbACTU/IbI U KeTOHBI. KapOoHOBBIE 20 Pasnen 3.2, 3.3, 3.4, 3.5
KUCJIOTHI. CitoxHbIe dpuphl. Kupbl
https://school.oblakoz.ru/materials/463638
3.3 YrieBoasl 7
Pa3nen 3.6
Hroro mo pazneny 38

Pa3znen 4. A3oTcoaepxamue opranHnyecKkue coe{uHeHust

https://school.oblakoz.ru/materials/463638

4.1 AMHUHBI. AMUHOKHUCIIOTHL. belkn 12 Pasnen 4.1, 4.2, 4.3
Hroro no pazgeny 12
Pa3zgea S. BoicokoMoJIeKyJIsIpHbIE COeINHEHUS
https://school.oblakoz.ru/materials/463638
5.1 BrIcOKOMOIEKYIIpHBIE COETUHEHUS 3
Pasnen 5.1
Htoro no pazneny 3
OBILIEE KOJIMYECTBO HACOB I10 102
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https://school.oblakoz.ru/materials/463638
https://school.oblakoz.ru/materials/463638
https://school.oblakoz.ru/materials/463638
https://school.oblakoz.ru/materials/463638

11 KJIACC

KosaunvecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(POBHIE)
Ne i/m Konrtposbusie IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit
11 3akoH U [lepunoandeckas cuctema 10 https://school.oblakoz.ru/materials/463639
' XHMHYECKHX dieMeHToB /I, U. Pazmen 1.1
Menneneesa
19 CtpoeHue BelecTna. 9 1 https://school.oblakoz.ru/materials/463639
' MHoroo6pa3ue BeniecTn Paznen 1.2
https://school.oblakoz.ru/materials/463639
1.3 XUMUYECKHe peakluu 27 1 3 .
Paznen 1.3
Hroro mo pazneny 46
Pa3nea 2. Heoprann4yeckasi xumust
https://school.oblakoz.ru/materials/463639
2.1 Hemeramnsr 29 1 3 a
Paznen 2.1
https://school.oblakoz.ru/materials/463639
2.2 MerTanasl 23 1 2 2
Pa3znen 2.2
Hroro no pazneny 52
Pa3nen 3. XumMus u ;Ku3Hb
31 MeTtoabl MO3HAHUSI B XUMHUHU. 4 https://school.oblakoz.ru/materials/463639
' XuUMHS U KU3Hb Pasgen 3.1
Hroro no pazneny 4



https://school.oblakoz.ru/materials/463639
https://school.oblakoz.ru/materials/463639
https://school.oblakoz.ru/materials/463639
https://school.oblakoz.ru/materials/463639
https://school.oblakoz.ru/materials/463639
https://school.oblakoz.ru/materials/463639

OBIIEE KOJIMYECTBO YACOB 110

102
I[TPOTPAMME



IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

IToBTOpEHME OCHOBHBIX BOIIPOCOB Kypca
xuMuu 8-9 KitaccoB

[IpeameT opraHM4ecKO XUMHUH.
[IpencraBnenne o MHOTOOOpa3uu
OPraHUYECKUX COCTMHEHUIN

Teopust cTpoeHUs1 OPraHMUECKUX
coenquHenuit A.M. bytieposa.
Monexynsipabie popmyisl. CTpyKTYpHbIE
(GOpMyIIBI pa3IMYHBIX BUJIOB

OcHOBHOE U BO30YKJIEHHOE COCTOSIHUS
aTOMOB

XUMHUYECKas CBSI3b B OPraHUYECKHUX
coeTMHEeHUSIX. MexaHn3mMbl 00pa3oBaHUs
KOBAJICHTHOM CBSA3U

Tumnbl nepekpbIBaHUs AaTOMHBIX OpOHUTAIEH.
G- U T- CBSI3U

KpaTHOCTB KOBaJIGHTHOM CBSI3HU

OCHOBHBIE CBOIICTBA KOBAJIEHTHOM CBSI3U

CriocoObI pa3pbiBa KOBaJIEHTHOW CBSI3H

10

Tunbl ruGpuaAN3aIid AaTOMHBIX OpOUTaICH
yriepoaa

11

Knaccudukanus opraHuuecKux COeAMHEHUIA




12

I'omomnorust. 'omonornueckue psipl

13

14

Wzomepust. Bunbsl nusoMepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHI

15

Cucremarnueckas Homenkiarypa (IUPAC)
OpraHMYECKUX BEILECTB U TPUBUAIbHBIE
Ha3BaHU OT/IEIbHBIX IpeCTaBUTENCH

16

17

18

Cucremaruzanus 1 0000IIeHre 3HAHAN 110
TeMe

AJIKaHbI: TOMOJIOTHYECKHH psifl, 00IIas
dbopmyIia, HOMEHKJIATypa U U30Mepus,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYT

dusnyeckrue U XMMHUYECKHE CBOMCTBA
aJIKaHOB

19

20

21

Haxoxxnenne ankanoB B mpupoze. CriocoObt
MOJIYYCHHUA U MPUMECHCHUC aJIKAHOB

[{uknoankansl: obmas Gopmyna,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH
CTPOCHUS M1 XUMHUYECKHX CBOHCTB, CTOCOOBI
TIOJTYYCHHUS ¥ IPUMEHEHHE

Pemenne pacuéTHbIX 3a7a4 Ha OINIpeICTICHIE
MOJIEKYJISIPHOHN OPMYITBI OPTaHHYECKOTO
BCIICCTBA 11O MAaCCOBBIM J0JIAM aTOMOB
SJIEMEHTOB, BXOIAIINX B €TI0 COCTAB.
Cucremarusanys 1 0000IeHNE 3HAHUHN 110
TeEMeE




22

23

AJKEHBI: TOMOJIOTHYECKHH psifl, 001as
dbopMyIia, HOMEHKIIATypa, dJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHas 4 LUC-TPaHC-U30MEpHs
AJIKEHOB

duznueckue cBOIICTBa AJIKEHOB.

XuMHuueckue cBOMCTBa ankeHoB. [IpaBuio
MapkoBHHUKOBA

24

25

26

Crioco0bI osTydeHus 1 IPUMEHEHNE alTKEHOB

[TpakTrueckast padota Ne 1 mo teme
"IlomydeHue 3TUICHA U U3YYCHHE €r0
CBOMCTB"

Pentenune pacuéTHbIX 3a7a4 Ha ONpeieeHue
MOJIEKYJISIPHOM (hOpMYJIBI OPraHUYECKOTO
BELIECTBA

27

AnKkaueHbl: CONpsHKEHHBIC, U30JIMPOBAHHBIE,
KyMyJiupoBaHHble. OCOOEHHOCTH
3JIEKTPOHHOTO CTPOCHUS

28

29

XHUMHUYECKHE CBOMCTBA CONPSKEHHBIX
TTMCHOB

CriocoObI nostyueHus 1 IpUMEHEHNe
QJIKaTUCHOB

30

AJKWHBI: TOMOJIOTUYECKHH psJl, oO1as
dbopMyIa, HOMEHKIIATypa, dJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI,
dbuznyeckue cBoiicTBa

31

XUMHYECKHE CBOMCTBA aJIKUHOB

32

KauecTBeHHBIE peakuy Ha TPONHYIO CBS3b




CriocoObI mosTyueHus 1 IpUMEHEHNE

33
QJIKMHOB

34 Pemenue 3agau: pacy€rsl 0 ypaBHEHUIO
XMMHYECKON peaKkuu

35 CucreMmarusanys U 0000IeHNE 3HAHUI 110
TeMe
ApEHBI: TOMOJIOTUYECKUH psiJ, 00mIast

36 dopMmyna, HOMEHKIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
6en3ona. duznueckue cBoiicTBa 6eH301a

37 XuMuyeckue cBorcTBa OeH30i1a

38 CBoiicTBa IPOU3BOAHBIX OCH30J1a

39 [Tomyuenne u mpuMeHEHUE apeHOB
Pemienune pacuéTHbIX 3a7a4 Ha ONpeieeHne

40 MOJIEKYJISIPHOM (hOPMYJITBI OPTaHUIECKOTO
BEIIEeCTBA

41 CriocoObI osTydeHus 1 NpUMEHEHNE apeHOB

42 I'eneTnueckas CBsI3b MEXKAY pa3IHIHBIMU
KJIaccaM# yTIIeBOJIOPOIOB
Pacuérel Mo ypaBHEHUSIM XMMUYECKHX

43 peakuuii. CucremaTusanus U 00001eHe
3HAHW 110 TeEME
[Tpupoanstii ra3. IlonyTHble HETAHBIE Ta3bI.

44 KameHHbI#1 yroab ¥ IpOyKThl €10
nepepadoTKu

45 Hedtp 1 ciocoOs! e€ nmepepaboTKu.
[IpumeneHne NpoayKTOB nepepadboTku HeDTH

46 ['eHeTH4ecKast CBSA3b MEXKIY Pa3InUHBIMHU




KJlacCaMH yIJI€BOJOPOJ0B

47

48

["ajloreHonpON3BOIHBIC YTIIEBOIOPOIOB:
AJIEKTPOHHOE CTPOCHUE, XUMUYECKUE
CBOMCTBA

CucreMmarusanys U 0000IeHNE 3HAHUI 110
pazzaeny "YrieBogopoasl"

49

KonTtponpsHast pabora o Teme
"YraeBogopo b

50

[IpenenbHble 0IHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKHUH psill, oOmmas popmyia,
CTPOEHHUE MOJIEKYJI, U30MEPHS,

HOMEHKJIaTypa, Kilaccupuranus, Gu3ndeckne

CBOMCTBA

o1

52

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB

CriocoObl nosTyueHus 1 NpUMEHEHNe
OJTHOATOMHBIX CIIHPTOB

53

[Ipocteie 3¢upbl: HOMEHKIATYpA U
U30MEpPHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOMCTB

54

MHOFO&TOMHI)IG CHI/IpTI)II OTUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, Hux q)HSquCKI/Ie U XUMHNYECCKHUC
CBOMCTBA

55

56

CriocoObI nostydeHus 1 NpuMeHeHne
MHOTOAQTOMHBIX CITHPTOB

@DeHoJI: CTPOEHUE MOJIEKYIIbI, (hU3UYecKHe
cBoiicTBa. TOKCHYHOCTH eHOIa

57

XuMmudeckue cBoicTBa (heHoma




58

Crioco0sbI oTy4eHus ¥ IpUMeHeHue GpeHomna

59

60

[TpakTuueckas padora Ne 2. Pemenue
AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Cruptsl U peHonb"

CucreMmarusanys U 0000IeHNE 3HAHUI 110
TEME

61

Anbaeruibpl U KETOHBI: 3JIEKTPOHHOE
CTpOoeHHUE KapOOHUIILHOM IPYIIIIBL;
TOMOJIOTHUYECKHUE Psi/ibl, 001as hopmya,
M30MEpHsI U HOMEHKJIATypa

62

AnbAETUIB U KETOHBI: (U3NYECKUE
CBOICTBA; pEaKUUH MPUCOCTUHEHUS

63

64

P CaKIIMH OKHCJICHHUA U KQYCCTBCHHBIC
PCaKu aJIbACTUAOB U KETOHOB

CnocoObl MOJIYYCHU aJIbACTUIOB U KETOHOB

65

66

67

O1HOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBHIE
KHCJIOTBI, 0COOCHHOCTH CTPOSHUS UX
MOJIEKYJT

N3omepHst 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKre CBOCTBa

XHUMHUYECKHE CBOMCTBA OpCACIIbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT

68

Oco0eHHOCTH CBOICTB MypaBbHUHON
KHUCI0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHUCIIOT

69

Oco0eHHOCTH CBOMCTB: HETPEACTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX




KHUCJIOT. Hpel[CTaBI/ITeJII/I BBICIIUX
Kap6OHOBBIX KHCJIOT

70

71

[TonaTne o Mpou3BOIHBIX KAPOOHOBBIX
KHUCJIOT

CrniocoOblI nosty4eHus 1 IpUMEeHEHHe
KapOOHOBBIX KUCIIOT

72

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
obmast hopmyIia, U30MEpHsl U HOMEHKJIaTypa

73

74

75

duznueckre 1 XUMUYECKHE CBOMCTBA
CJIOKHBIX 3(hUpoB

Pemenne pacuéTHbIX 3a7a4: 10 YpaBHEHHIO
XUMUYECKON PEeaKIliy, Ha OMpe/IeICHUE
MOJIEKYJISIPHOI (OPMYJIIBI OPTaHHYECKOTO
BEIIleCTBA

[TpakTuueckast pabota Ne 3. Pemienue

9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"KapOoHoBble KucinoTsl. CroxkHbie 3¢pupst"”

76

Kupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (TUIPOIIHU3).
OcoOeHHOCTH CBOUCTB JKUPOB, COEPIKAIINX
OCTaTKH HETIPEJIENIbHBIX JKUPHBIX KUCIIOT.
Kupsl B mpupone

77

Mp1ta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Moro1ee aeiicTue. IlonsaTue o
cUHTeTHUYeCKUuX Moromux cpencreax (CMC)

78

['eHeTnveckas CBS3b yIieBOJOPOIOB U
KHCIJIOPOJICOAECPKAIINX OPTaHUYECKUX
BEIIECTB




79

Pacuérbl o ypaBHEHUAM XUMHUYECKHUX
peakuuii

80

81

82

83

Cucremarusanus U 0000ILEHUE 3HAHUN 1O
TEME

OO61ast xapakTepuCcTUKa YIJIeBOIOB U
KJ1accU(UKalus yrieBoJoB (MOHO-, IU- U
nonucaxapuabl). MoHocaxapuibl:
(du3HYeCKre CBOWMCTBA U HAXOXK/ICHUE B
pupoje

XUMHUYECKUE CBOMCTBA TJIFOKO3BI.
[IpuMmeHeHue TII0KO03bI, €€ 3HaUeHUE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma

Jlucaxapuipl: caxapo3a, MajabT03a U JIAKTO3a.
HaxoxeHue B npupojie 1 IpuMEHEHne
JICaxapuioB

84

[Tonucaxapuael: cTpoeHNE MAaKPOMOJIEKY!I,
¢duznyeckne 1 XuMHUYEeCKHe CBONCTBA,
IPUMEHEHNE

85

86

87

Pemenue pacdeTHBIX 33729 Ha ONPEICIICHIE
J0JIM BbBIXOJa IMPOAYKTa pE€aKIuu OT
TEOPETUIECCKH BO3MOXKHOTO
CucremaTtu3zaiiys u 0000IIeHHE 3HAHUN IO
pazzeny

KonTpomnpHas pabora mo Teme
"Kucnoponacoaepamiiue opraHu4eckue
coeMHeHus"

88

AMUHBL: KTacCUPUKAIS, CTPOCHUE
MOJIEKYJI, o0mmas popmyia, usomepus,




HOMEHKJIaTypa U (pu3nyecKkue CBOMCTBA

89

90

XHUMHYECKUE CBOMCTBA anrpaTHIECKUX
aMUHOB

AHunuH: CTPOCHUEC aHUJIMHA, 0COOEHHOCTH
XHMHYECKHX CBONCTB aHMJIMHA

91

CriocoObI MoTy4YeHus 1 IPUMEHEHNE
amn(aTHIECKUX AMHHOB

92

93

94

AMMHOKUCIIOTBI: HOMEHKJIaTypa U U30Mepusl,
¢dusnueckue croiictea. OTAeIbHBIC
MPEACTaBUTENN 0-AMUHOKHUCIIOT

XHUMHUYECKHE CBOMCTBA AMHMHOKHUCIIOT, UX
OMOJIOTMYECKOE 3HAUYEHHE aMHUHOKHUCIIOT.
Cunres u TUAPOJIN3 IICIITUAOB

benku kak npupoaHbie TOIUMEPHI;
CTPYKTYpbI O€JIKOB

95

96

97

XUMHUYECKHUE CBOUCTBA OEIIKOB

A30Tc0z[ep>1<amne TCTCPOUUKIINICCKHUC
COCOAMHCHUS. HYKJ'ICI/IHOBBIC KHUCJIOTHI:
COCTaB, CTPOCHHUC U Ouonoruyeckas POJib

[TpakTrueckast pabota Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
"A3oTcoepKalie OpraHn4ecKue
coenuHeHus"

98

[TpakTuueckast paborta Ne 5. Pemenue
AKCTIEPUMEHTAIBHBIX 3314 110 TEME
"Pacnio3HaBaHu€e OpraHUYECKUX COeAMHEHUI"

99

KoHnTtponbHas pabora 1mo Teme
"A30TcoAepKale OpraHn4YeCcKue




coenuueHus"

[TnactMaccel. YTunuzanus 1 nepepadoTka

100 1
MJIacTHKa
[TpakTuueckas padota Ne 6. Pemenue

101 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"Pacnio3HaBaHue m1acTMacce U BOJIOKOH"
O06001IeHne U CUCTEeMAaTH3AIMS H3YYEHHOTO

102 MaTepuaia 1o reme "BbICOKOMOIeKyIsIpHbIE 1
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

Atom. CocTaB aTOMHBIX AJ1ep. XUMUYECKUI
anemMeHT. M30Tomnsl

CTpOGHI/Ie QJICKTPOHHBIX 000JI10YEK aTOMOB.

[Mpunnun [Taynu. DHepreTH4eckuii ypoBeHb.

I'maBHOE KBaHTOBOE YMCIIO.

DHepreTudeckuil mogyposenb. [Tobounoe
KBaHTOBOE YUCIIO. DJIEKTPOHHAs OpOUTAIIb.
MarautHoe KBaHTOBOE YHCIIO

CnunoBoe kBaHTOBOE uncio. [IpaBumo
Xynpaa. [IpuHIMn MUHMMyMa SHEPIrUu.
ITopsaoK 3aroMHEHUs JIEKTPOHAMHU
3JIEKTPOHHON 00O0JIOYKH aToMa

CrniocoObl n300pakeHus SIEKTPOHHOMN
koHpuryparuu atoma. Kimaccudukanms
XMUMHAYECKHX 3JIEMEHTOB (S-, p-, d-, f-
3JIEMEHTHI)

DneKTpOHHBIE KOH(UTYpaIlK aTOMOB

AJIEMEHTOB MEPBOT0 — YETBEPTOTO MEPUOJIOB B

OCHOBHOM U BO30Y>XKJIEHHOM COCTOSIHUH,
ANEKTPOHHBIE KOH(PUTYPALIUK HOHOB

[TonsiTHe 06 SHEPTrUU MOHU3ALIUY, YJHEPTHH
CPOJCTBA K 3JICKTPOHY.
DJIEKTPOOTPHULIATENTHLHOCTh




[lepuoanueckas cucteMa XMMHYECKUX
anemenToB 1. V1. MenaeneeBa, CBA3b C
COBPEMEHHOI TEOpHE CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB aTOMOB
XUMHYECKUX 3JIEMEHTOB 10 TPyIIIaM U
IIepuo1am

10

11

[Tepuonuueckuii 3akon J{. . Menneneena.
3nauenue llepuonnueckoro 3akoHa

KoBanenTHas xuMuueckast CBI3b. MeXaHHU3MBI

ee oOpazoBanus. CBOWCTBA KOBAJIEHTHOM
CBSI3H

12

I'uGpuau3anms aTOMHBIX opOuTasnei. CBs3b
JIEKTPOHHOMN CTPYKTYPbI MOJIEKYJI C UX
TrE€OMETPUUYECKUM CTPOEHUEM

13

14

15

Nonuag xummndeckas cBsa3b. MeTajuinyeckast
CBSA3b

Me:xMOoIeKyIIpHbIE B3aUMOACHCTBHS.
Bonoponnas cBa3b

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHMUYECKUX BEILECTB

16

17

18

[IpencraBneHus 0 KOMIUIEKCHBIX
COCIMHEHHSX: COCTaB U HOMEHKJIaTypa

BemectBa MOIEKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTpOCHUS. TuIib
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BEILIECTB

Cucremaruzanus 1 00001IeHUE 3HAHUMT 10
TEME




19

20

21

KonrponsHas pabora o temam "Ctpoenue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenTtoB JI. 1. Mengaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"

Krnaccudukanus XuMHYECKUX pEeakiui B
HEOPraHWYeCKOM M OpraHUuveCKON XUMUU.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXPaHEHUA U TIPEBPAICHUS SHEPTUH TTPU
XAMUYECKHUX PEAKITUAX

TernoBbie 3P HEKTH XUMUYECKUX PEAKIIHA.
Tepmoxumudeckue ypaBHEHUS

22

23

Breraucnenus mo YPAaBHCHUAM XUMHWYCCKUX
pCaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPaBHCHUAM

CKOpoCTh XMMHMUECKOH peakluu, e€
3aBHCUMOCTH OT Pa3IMyYHbIX (PaKTOPOB

24

Karanms u xatanuzaropsl

25

26

ITpakTuyeckas padora Ne 1 mo teme "BnusHue
pa3IMYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON peakuun"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XHUMHYECKOE PaBHOBECUE

27

@akTOpHI, BIUSIOIINE HA ITOJOKEHNE
XUMUYECKOTIO PaBHOBECUS: TEMIIEPATYPA,
JaBJICHUE U KOHLEHTPALUU BELIECTB,
y4acTBYIOIIMX B peakuuu. [Ipunuun Jle
[Tarense

28

KoHcTanTa XMMHYECKOTO PAaBHOBCCHUA




[Tpaktuyeckas padora Ne 2 o teme "Bnusnue

29 pa3IUYHBIX (PAKTOPOB Ha MOJIOKEHUE
XUMHUYECKOIO paBHOBECUSA"

30 [ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBieHre 0 KOJIOUTHBIX PaCTBOPAX

31 PactBopbl. HachllieHHble ¥ HEHACHIICHHbBIE
PacTBOPHI

32 PactBopuMocTh

33 Kpucrammoruapars

34 CriocoObI BhIpayKEHUSI KOHIICHTPAIIUU
pacTBOpOB
Pemenwe 3a1a4 ¢ MCMoIb30BaHUEM TTOHSITHIA

35 ""MaccoBast 10J1s1 paCTBOPEHHOTO BelecTna,
"MouisipHasi KOHIIEHTparus'"
DNEKTPOTUTHYECKAS JUCCOIUAITHS.

36 DNEeKTPOTUTHI U HEXNIEKTPOIUTHI. CTereHb
JTUCCOITAAITTHT

37 Peakuuu nonsoro ooMeHa
HNonnoe npousseaenue Boabl. Cpea BOIHBIX

38 pactBopoB. Bomopoansiii mokazarens (pH)
pacTtBopa
[IpakTuueckas pabora Ne 3 o Teme

39 "XuMHYeCKHE peakllui B pacTBOpax
AJIEKTPOIUTOB"

40 IM'uaponus coneit

41 Crenensb okucnenus. OKUCIUTENBHO-
BOCCTAHOBUTEIIHHBIC PEAKIIHH

42 Mertoa 3neKTpoHHOTO OastaHca




43 Baxuelime OKUCIUTENN U BOCCTAHOBUTEIN 1

44 DIIEKTPOJIH3 PACTUIABOB JIEKTPOJIMTOB 1

45 DIEKTPOJIN3 PACTBOPOB AIEKTPOIUTOB 1

46 Pemrenne 3ana4 pasinuyHbIX TUIIOB 1

47 CucreMaruzanys 1 0000IIeHe 3HAHUHT 110 1
Teme "XuMHUYECKHE peakiuun"

48 KonTponbhas pabora no teme "Xumuueckue 1
peakuun"

[Tonoxxenue nemetamios B [lepuoguueckoit
cUcTeMe XuMHuueckux snemeHToB 1. U.

49 MeHnpeneeBa 1 0COOCHHOCTH CTPOSHUS UX 1
aToMoB. PU3NYECKHE CBOMCTBA HEMETAJIJIOB.
ANIOTpOnMs HEMETAIOB

50 Bonopon: nonydenue, puzndeckue u 1
XUMHYECKHE CBOMCTBA. [ 'uipuIb
["anmorensl: HaXOXKAEHHUE B IPUPOJIE, CIIOCOOBI

51 NoJyyeHUs, GU3NYECKUE U XUMUUYECKHE 1
CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue

52 KHCIIOPOJICOICPIKAIINE COCTMHCHHIS 1
raJloTeHOB
JlaGopaTopHbIe ¥ TIPOMBIIIIEHHBIE CTIOCOOBI

53 MOJTyYeHUs TasioreHoB. [IpumeHeHme 1
TaJOreHOB U UX COSTMHEHNH
ITpakTuyeckas pabora Ne 4. Pemenue

54 AKCMEPUMEHTAIIbHBIX 33/1a4 110 TEME 1
"T"anorensr"

95 Kucnopoa: nabopaTopHbie U IPOMBIIUICHHBIE 1




CTIOCOOBI OTYYEHHUs, PU3UIECKUE U
xuMHuueckue cBoiicta. O30H. [Ipumenenue
KHCIIOpOJia U 030Ha

56 OKCHIBI ¥ IEPOKCHIBI

57 Pemenue 3amay pa3aMvHBIX THIIOB
Cepa: HaXOXCHUE B IPUPOJIE, CITOCOOBI

58 MOJNTyYeHHs, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBA

59 CepoBonopo1, CyabhuIbI

60 Kucnoponacoaepxaiiue COeIMHEHUSI CEPBI.
Oco0eHHOCTH CBOMCTB CepHON KUCTIOTHI
[IpakTnueckas padora Ne 5. Pemenue

61 IKCTIIEPUMEHTAIIbHBIX 3a7a4 1o Teme "Cepa u
e€ coeHEeHUs"
A30T: HaX0XJIEHHE B IPUPOJE, CIIOCOOBI

62 MOJIy4€eHUsl, GU3NYECKUE U XUMUYECKHE
CBOWCTBA. AMMHAK, HUTPUIBI

63 Kucnopoaconepskaiiue coeiMHEHHs a30Ta.
Oco6eHHOCTH CBOMCTB a30THON KUCIIOTHI

64 [TpumeHeHne a30Ta M €ro COSAMHEHUIA.
A30THBIE y100peHHS
docdop: HaxXOXKIEHNE B IPUPOJIE, CIIOCOOBI

65 MONTyYeHHs, GU3NICCKHE M XUMHUIECKHUE
coiictBa. @ocunpl u pochun

66 Oxcunsl hocdopa, pochopcoaepxarine
kucaoThl. Comu pochopHOit KUCTOTHI

67 [Tpumenenue pochopa 1 ero coeAUHEHU.

dochopHbie yIoOpeHus




[TpakTuyeckas padora Ne 6. Pemenue

68 AKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe "A30T U
dhochop u ux coenuHeHUs"
Yraepoa: HaXOXKJIECHHUE B IPUPOJIE,

69 JUIOTPONHBIE MOAU(pUKAIUK; (pU3nuecKue u
XMMHYECKHE CBOWCTBA, IPUMEHEHHE

20 Oxcup yraepoaa(ll), okcun yriepona(1V),
yroJibHasl KUCI0Ta U €€ COJIUA

71 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Kpemuuii: HaxoxJIeHUE B MPUPOJIE, CIIOCOOBI

72 MOJTyYeHHs, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBA

73 Oxcup kpemuus (IV), kpeMHUEBas KUCIIOTA,
CYJTHKATBI

74 [IpuMeHeHne KpeMHHUS U €T0 COeAMHEHU.
Crex10, ero noiay4eHue, BUIbl CTEKIIa

75 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

76 Cuctemaru3zanus 1 00001IeHNe 3HAHUH 110
teme "Hemerasmibr"

77 KonTponbnas pabora no teme "Hemeranist"
[Tonoxenue meraiuios B Ilepuoanyeckoii

78 CHCTEME XUMHUYECKUX DIIEMEHTOB.
Oco0OeHHOCTH CTPOEHUS SIEKTPOHHBIX
000J104€K aTOMOB METaJLJIOB
O6mue ¢puznyecKkue CBOMCTBa METAIIIOB.

79 [IpumMeHeHHne MeTaIoB B OBITY U TEXHHKE.
CmutaBsl METaIOB

80 Koppo3sus metanminon




81

DNEKTPOXUMHYECKUN Psiji HAPSHKEHUI
MeTauioB. O0IIMe CIOCOOBI MOTyYEHHUS
METAIIOB

82

OOm1as xapakTepucTuka MeTauioB |A-rpymiisl
[leproanueckoi CUCTEMbI XUMUYECKUX
a1eMeHTOB. Hatpuii u Kayuii: noiaydeHue,
¢bu3nyeckre 1 XUMHUYECKUE CBOMCTBA,
IIPUMEHEHHE ITPOCTHIX BEIIECTB U UX
COETUHEHUN

83

84

Oo6mas xapakrepuctuka metamioB [1A-
rpymmsl lleprpoauyeckoi cuctemsl
XUMHUYECKUX HJIEMEHTOB. Maruui u KajabLUn:
noJiyueHue, GU3NYeCcKue 1 XUMUIECKHe
CBOMCTBA, IPUMEHEHNE NIPOCTBIX BEILIECTB U
HUX COeIUHEHUN

JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

85

86

87

AnroMuHuil: mony4yeHue, Gusndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHECHHE
AmMoTepHbIe CBOHCTBA OKCHIA U THUIPOKCHUIA
AIIOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUHMUS,
WX IPUMEHEHHE

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

88

89

ITpakTuyeckas pabora Ne 7. Pemenue
AKCIIEPUMEHTAJIBLHBIX 3a7a4 110 TeMe
"Mertasuisl INIABHBIX TOATPYII"

OO01mas xapakTeprcTUKa METANIOB TOOOYHBIX
noarpynn (b-rpynmn) [lepuoanueckoit
CUCTEMBbI XUMHUUYECKHUX 3JIEMEHTOB




90

DU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa
U €ro COeAMHEHUH, UX TPUMEHEHNE

91

92

93

Baxwuelime coelMHEHNs Maprasiia.
[TepmanranaT kajiusi, €ro OKUCIUTEIbHbIE
CBOMCTBA

PusnuecKne 1 XMMUYECKHE CBOMCTBA )Kelle3a
u ero coeuHeHui. [lomydyenne u npuMeHeHue
CIUIaBOB KeJle3a

dusndyeckre ¥ XMMHUUECKIE CBOMCTBA MCIU U
eé COQZ[HHGHHIZ, HUX IIPUMCHCHUC

94

duznyeckre 1 XUMUYECKUE CBOUCTBA [IMHKA U
€ro COCIMHEHUN, UX TPUMEHEHHUE.
['uapOKCOKOMILIEKCHI ITMHKA

95

96

Pemenue 3a1a4 pa3nuyHbIX TUIIOB
ITpakTryeckas pabora Ne 8. Pemenue

9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"Mertaibl TOOOYHBIX OArpymm"”

97

O0600611eHre U cucTeMaTU3alusl U3y4EHHOTO
Marepuania mno teme "MeTaysr"

98

99

100

Kontponbras padota mo teme "Mertanisr"

HaquLIe MPUHOHUIIBI OPTraHU3aIluu
XUMHYCCKOI'O IMPOU3BOJACTBA.
HpOMBIIJ_UICHHBIe CIIOCOOBI MOJIYy4YCHHUA
Ba)KHEHIIIHX BEILIECTB

XuMus U 3710poBbe yesnoBeka. JlekapcTBeHHbIE

cpenctBa. XUMHYECKOE 3arps3HEHUE
OKpYKarOLIEH Cpelbl U €ro MOCJIEeICTBUSA

101

Xumus uiy. Poas xumun B o0ecrieueHnn




MUIIEBON 0€30MacHOCTH. BEITOBas XUMMUSL.
KocmeTrnueckue u napdromMepHbie cpeacTBa

Xumus B CTPOUTENBCTBE. BakHelume
CTPOUTEIIBHBIE U KOHCTPYKIIMOHHBIE

102 y 1
MaTepuaibl. XUMHS B CEJIbCKOM XO341CTBE.
Opranuueckue U MUHEpAJIbHbIE y100peHUs

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YUYEBHO-METOANYECKOE OBECIHEYEHHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI VIS YUEHUKA

[Mabpuensn O. C., Octpoymos U. I'., [Tonomapes C. FO. Xumus. YriayOneHHbIN

ypoBeHb. 10 kiacc

["a6puensn O. C., Ocrpoymos . I'., [Tonomapes C. FO. Xumus. YrinyOnaeHHbIN

ypoBeHb. 11 kiacc

METOJIUYECKHUE MATEPUAJIBI U1 YUUTEJIA

["abpuensn O. C., Ocrpoymos U. I'. Xumus. YrioyOnennsiil ypoens. 10 kiacc.
Metoanueckoe mocooue

[Ma6puensn O. C., JIpicoa I'. I'. Xumus. YriyOnennsit ypoBensb. 11 kiacc.
Metoauueckoe nocodue

[Mabpuensn O. C., CnankoB C. A. Xumusi. YriyOiaeHHbIl ypoBeHb. 10 kiacc.
KoHTponbHbIE 1 TPOBEPOUHBIE PAOOTHI

[Mabpuensn O. C., Acanosa JI. . Xumus. YrinyOnenusiit ypoens. 11 kiacc.
KoHTponbHbIE 1 TPOBEPOUHBIE PAOOTHI

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://school.oblakoz.ru/

bu6morexa IJOK



Ipuioxenue 1
Peanusanus nporpaMMsbl BOCIIMTAHUA HA YPOKAX XUMHHU
Peanuzanus BOCIHTATENBHOIO MOTEHIMANA YPOKOB (YpOUHOM JESATEIBHOCTH, ayJIUTOPHBIX

3aHATHN B paMKaX MaKCHUMAaJIbHO JOMYCTUMON y4eOHOW HArpy3KH) MpeayCMaTpPUBACT:

MaKCHUMaJIbHOE MCIOJIb30BaHUE BOCITUTATEILHBIX BO3MOKHOCTEH COACPIKAHUS YUECOHBIX MTPEAMETOB
Uit GOPMUPOBaHUS Yy OOYYAIONMIUXCS POCCHUCKUX TPAAMIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX H
COILIMOKYJIBTYPHBIX IIEHHOCTEH, POCCHIICKOrO MCTOPUUECKOTO CO3HAHUSI HA OCHOBE MCTOPUYECKOTO
MPOCBEICHHS; TOJ00pP COOTBETCTBYIOIIECTO COACPKAHHS YPOKOB, 3aJaHUN, BCIIOMOTATEIIbHBIX
MaTepuasoB, MPOOJIEMHBIX CUTYAIIUH JIsl 00CYKICHUI;

BKJIIOUCHUE YYUTEISIMH B pabodMe MpOrpaMMbl IO y4eOHBIM TIpeaMeTaMm, KypcaM, MOAYJISM
LIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCHUTAHUS, UX yUET B OMNPEJICICHUU BOCIUTATEIBHBIX 3aja4
YPOKOB, 3aHSATHIA;

BKJIFOUCHHUE YUUTESIMU B pabodne MPOTrpaMMbl yUeOHBIX NMPEAMETOB, KYPCOB, MOJTYJICH TEMATHKHU B
COOTBETCTBHUH C KaJCHAAPHBIM IJIAHOM BOCIIUTATEILHON PaOOTHI;

BBEIOOP METOJ/IOB, METOIUK, TEXHOJIOTHIA, OKA3hIBAIONINX BOCITUTATEIILHOE BO3/ICHCTBUE HA IMIHOCTh
B COOTBETCTBHHM C BOCIHTATCIBHBIM HJI€aJIOM, IIEJbI0 W 3aJa4aMd BOCIHTAHUS, IICJICBBIMHU
OPUEHTUpPAMU PE3YJIbTATOB BOCIHUTAHMS; pPEATM3AIMI0 IPUOPUTETA BOCHUTAHUA B Y4YEOHOMU
JeSATeIIbHOCTH;

MpPUBJICYCHUE BHUMAHUS OOYyYarOIIMXCS K IEHHOCTHOMY acCleKTy M3y4yaeMbIX Ha YpOKax
MPEAMETOB, SBIICHUM U COOBITHI, MHUIIUUPOBAHUE OOCYKJICHUM, BHICKa3bIBAHUN CBOETO MHEHHS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIICHHUS K U3YYaeMbIM COOBITHSIM, SIBJICHHSIM, JIHIIAM;
MIPUMEHEHHE WHTEPAKTUBHBIX (opM yueOHOW paboThl — WHTEIIEKTYyalbHBIX, CTUMYIUPYIOLINX
MMO3HABATEIFHYI0 MOTUBAIUIO, UTPOBBIX METOJIUK, TUCKYCCUH, JAIOIINUX BO3MOKHOCThH ITPHOOPECTH
OTIBIT BEJACHUSI KOHCTPYKTUBHOTO AHAJIOTA; TPYIIIOBOM pabOThI, KOTOpast yYUT CTPOUTH OTHOILICHUS
U JIECTBOBATh B KOMaH 1€, CITIOCOOCTBYET Pa3BUTHIO KPUTUUYECKOTO MBITIICHHUS;

noOy:xieHrne o0ydJaronuxcst CoO01aTh HOPMBI TIOBEICHH S, paBUiia OOIIEHUs CO CBEPCTHUKAMU U
MeJarornYeCKUMH pabOTHUKAMH, COOTBETCTBYIOIINE YKJIaay 001eo0pa3oBaTeIbHON OpraHu3ali,
YCTaHOBJICHUE U TIOJIIEPIKKY TOOpOKENaTeTbHON aTMOC(EPHI;

OpraHM3allMi0 HAaCTaBHUYECTBA MOTHMBHUPOBAHHBIX U OSPYIUPOBAHHBIX OOYYarOIIMXCS HaJ
HEYCIEBAOIIMMH  OJIHOKJIACCHUKAMH, B TOM 4HCI€ C OCOOBIMH  00pa3oBaTEIbHBIMU
MOTPEOHOCTSMU, JAIOMIET0 OOYyYaromMMCS COIMAIBLHO 3HAYUMBIM OIBIT COTPYJAHMYECTBA W
B3aMMHOM ITOMOIIIH;

WHUIUUPOBAHUE U TIOJACPIKKY HCCIIEI0BATENbCKON NEATEILHOCTH 00YYaIOIINXCs, TUIAHUPOBAHUE U
BBITIOJITHEHUE UHIUBUAYAJTBHBIX U TPYIIIIOBBIX MPOEKTOB BOCMUTATEIHLHON HAPABICHHOCTH.



IIpunoxenue 2
Opranusanus y4e0HOH MPOEKTHO-UCCIEN0BATEIBCKOM eI TeJIbHOCTH

[Tegarornyeckoe 3HAUEHUE WCIIONB30BAHMS  MPOCKTHO-UCCIICOBATEILCKUX METOJOB B
IIKOJIbHOM 0OydeHuH Benuko. llocTaHOBKa M pelieHrne MPOCKTHBIX M HCCIEAOBATEIbCKUX 3aaad
SBJSICTCS. OJHUM M3 CaMbIX MOIIHBIX MOTHUBHUPYIOIIUX CPEACTB (OPMHUPOBAHHS W Pa3BUTHS Y
00y4Jaronuxcsi HAy4YHOro Croco0a MBIIIICHUS, YCTOMYMBOTO MMO3HABATEIIBHOTO HHTEPECA, TOTOBHOCTH
K TIIOCTOSHHOMY  CaMOpPa3BHTHIO M  CaMOOOpa30BaHWIO, CIIOCOOHOCTH K  IPOSIBICHHIO
CaMOCTOSATEIILHOCTH U TBOPUYECTBA MPU PEIICHUH JJUYHOCTHO U COIMAIBHO 3HAYUMBIX TIPOOJIEM.

UccnenoBanme — 310 paboTa, KOTOpas HOCHT TEOPETHUSCKUU XapakTep W HaleleHa Ha
MOJIy9eHUE 3HAHHUS O TOM, YTO OOyYaroImIeMycsl HEM3BECTHO WJIM M0 HM3BECTHO, HAa OTKPBITHE
TEOPETUYECKIX BO3MOXKHOCTEH JJIsi pEIICHUs II03HaBaTeNbHOW MpoOnemel. cciemoBarenbekas
paboTa JODKHA HAWTH OTBET Ha Bompoc «UTo HEoOX0IMMO y3HATh (BBISIBUTH, IPOAHAIU3HPOBATH,
0000ITUTH | JIp.), 9TOOBI OTBETUTH HA HHTEPECYIOIHNI Borpoc?». B cuTyaruu uccienoBaHus — MOKHO
JUIIb TPEANoyiaraTh BO3MOXHBIE MYTH pEIIeHUs MpoOJieMbl (MMEHHO Ui 3TOro (popmyiupyercs
TUIOTE3a), HO HeJb3s NMPeIBUICTh, KaKiUM OyJleT KOHeUHbIH pe3ynbsTaT. [Iporecc nccienoBaTenbekon
NEeSITeNIbHOCTH CIIeAyeT IJIaHUPOBATh U PEaIM30BLIBATh B JIOTUKE «IIPOOJIEMaTU3alUsI — PACCMOTPEHUE
— omnucaHue — 00bsICHEHHE — MPEIbSIBICHUE PE3YIbTATOBRY,

[Ipoekr — pabora, KOTOpas WMEET NPHUKIATHOW XapaKTep M OPUEHTUPOBAHA HA TOUCK U
HaX0XJICHHE 00ydJaromUMCs TIPAKTHYECKOTO CPeACTBa (MHCTPYMEHTA) IS PEIICHUS )KU3HCHHON WIIN
Mo3HaBaTeNbHON Tpobnembl. [IpoexTHas pabora mOKHA OTBETUTH Ha Bompoc «YUto HEoOXoammo
cienatb (CKOHCTPYHpPOBaTh, CMOJICIIMPOBATh, HW3FOTOBUTH W JIp.), YTOOBI PEIIUTH peaTbHO
CYILIECTBYIOIIYIO WM MOTEHIIHAIBHO 3HAYMMYI0 pobaemy?». B cuTyanuu rnpoekra 3apanee U3BECTHO
(mycTh MoKa elle B OO0IIMX YepTax, a He B MOJAPOOHOCTAX), KAKUM JIOJDKEH OBbITh OyAyIIMii pe3ysbTar.
[Ipouiecc mMpoeKTHUPOBaHUS CIEAyeT IJIAHUPOBATh U PEATU30BBIBATh B JIOTHKE «IIPOOIeMAaTHU3alusd —
MOJIETIUPOBAaHUE — KOHCTPYHUPOBAHUE — alipoOalust — MPeCTaBlICHUE TPOAYKTay.

HccnemoBaTenbCkiii U MPOCKTHBI METOJIBI B OOYyYEHWH MOTYT HCIIOJIb30BAThCS B Pa3HBIX
KOHTeKCTax u popmax. Hambomee 1ieaecoodpa3HbIM ¢ METOIMYECKONU TOUYKH 3PEHUS U ONITUMATIBHBIM C
TOYKH 3pEHUS BPEMEHHBIX 3aTpaT SBJISETCS  WCIIOJB30BAHHWE PA3HOTO  pojaa  y4eOHBIX
HCCIICIOBATEIILCKUX U MPOCKTHBIX 3314 (3aaHMi), a TAK)KE TaK HA3bIBACMBIX MUHU-UCCIICIOBAHUNA H
MUHU-TIpoeKTOB. O0a TUX BUJa y4eOHBIX 3a/ay, KaK MPaBUJIO, PEATH3yIOTCS Ha YpOoKaxX B paMKax
orpaHuueHHOro BpeMeHu (10 10—15 MuH), ONTUMAIbHO — B UHAUBUAYATHHOM U TPYNIIOBOM (opMaTax
U TIPEACTABISAIOT COOON EATENBHOCTh 00YJarOIMUXCS B MPOOIEMHON CUTYaIlH, TIOCTABJICHHON Mepe
HUMU yuuTeneM. [IpoekTHo-McclenoBaTeNbCKUEe 3aqaud U WX MHHH-(pOpMAT MOXHO C yCIIEXOM
WCIIOJIb30BATh JIJISl MHIUBUAYATBHBIX U TPYIIIOBBIX JOMAINTHUX 3a/IaHUM, B CIIy4ae €CIIU 3a/JlaHHbIC UM
poOJIEMHBIE BONPOCHI JOCTATOYHO CIOXKHBI M TpeOyroT Oosiee cepbe3HOM NpopaboTKu (TOoucKa
CHETIMATM3UPOBAHHON MH(POPMAITUH, POBEPKH JTAaHHBIX, KOHCTPYUPOBAHHUS U TIP.).

Hcnone30BaHWe B paMKax ypPOYHOTO BPEMEHH PAa3IMYHBIX BHUJIOB HCCIICIOBATEICKUX U
MPOSKTHBIX 3aJ1a4 YPE3BBIYAHO BAXKHO IS IMOBBIMICHUS MOTHBAIIMH YYaIIUXCS K OOYYCHHIO, JIS
JTOCTUKEHHUSI MMH BBICOKOTO YpPOBHS YMCTBEHHOTO pAa3BHUTHSA, /s Pa3BUTHS CIIOCOOHOCTH K
CaMOOOYYEeHHIO 1 CaMOOOPa30BAHHMIO.

[Tpu u3yueHNN XUMUU YUalluecs BHIMOTHIIOT HEOOIbIITNE HHIMBUyaTbHbIC IPOEKTHI B TCUYSHHE TO/1a.
B 10 knacce mpeaycMOTpeHO BBITIOHEHUE TPYIIIIOBOTO MPOEKTA MO0 BRIOPAHHOM TeMe ¢ TOCIeNyIoIIei
3amuTou, B 11 Kilacce — MHANBUYATLHOTO MTPOEKTA M0 BRIOPAHHOM TEME C MOCISAYIONIECH 3alUTON.



IIpunoxenne 3

KOHTpOJILHO-I/I3MepI/ITeJILHLle MaTepHuaJjbl

10 xknacc KountpoabHas padora «Yr/1eBoa0poabI»
BapuanTt 1

A1. HeBepHBIM SBJIAETCA YTBEPXKICHUE

1) a5 rekcaHa U IUKJIOreKCaHa BO3MOXKHA peak-
U TOPeHu A

2) ansa rekcaHa U IUKJIONeKCaHAa BO3MOXKHA peax-
IUA JernIPpUPOBAHUAA

3) nnsA rekcaHa W IUKJIONeKCaHA XapaKTepHbI pe-
aKIIUM 3aMelleHUsT

4) 1A rekcaHa U IMKJIONeKCAHA HEBO3MOXKHBI pe-
aKI[UU MIPUCOETUHEHU A

A2. Ilpu peiictBum G6poma Ha 2-MeTUJIOyTaH 3ame-
I[eHHe aTOMOB BOZOPO/ia Jierde BCero IPOUCXOAHUT Y

1) nepBoro aroma yriepoja

2) BTOpPOro aToma yriepoga

3) TpeThero aromMa yriepoaa
4) yeTBEPTOroO aTOMAa yriepojsa

A3. Peakuueii gernIpupoBaHUA HEBO3MOMKHO IIO-
JYUYUTH aJIKaJUueH U3

1) 2,3-gumerunbyrana

2) neHTaHa

3) uzomnmeHTaHa

4) 2,2,3-TpumernabyTaHa

A4. Peaknum npucoeANHEHUSA Hanbojee Xapak-
TEepPHBI AJIA BCEX YIVIEBOAOPOAOB I'PYIIIIbI

1) ankaHbBl, aJIK€HbI, AJJKUHBI

2) aIKeHBbl, AJIKUHBI, APE€HBI

3) aIKeHbl, aJIKaZUEHbI, aJIKHHBI
4) nUKJI0AKaHbI, AJIKeHbI, ApEeHbI

AS. ITpu onpeieIEHHBIX YCJIOBUAX C TOJYOJIOM MO-
IryT B3aMMOJIeICTBOBATH BCe BellleCTBa pALa

1) H,, 0,, H,0
2) Br,, HNO,, KMnO,

3) H,80,, C,H,C1, CH,—~CH—CH,
4) Cl,; HCl, KOH

AB6. Tlo MexaHN3MY HYKJACOMDUNBHOIO 3aMEUIeHHA
IPOTEKAIOT PeaKIHU

A)CH;Br + NaOH — CH OH + NaBr
B) C¢H,CH,Cl + KOH — CyH,CH,0H + KCl
B) C4Hy + Cl, —> CgHCI + HCl
') CH;—CH,Br + NaOH —
— CH,=CH,, + NaBr + H,O
) CH;OH + HBr — CH4Br + H,0
E) CH;3—CH,0H — CH,=CH, + H,0

1) ABL 2) ABJ 3) BT'E 4) BTE

A7. Ilpn HarpeBaHHH ¢ MHHKOBOH OBLIBIO 2,5-1H-
OpoMrexcaHa oOpasyerca

1) muKJIOTEKCAH

2) MeTHIIUKIONEHTAH

3) 1,2- muMeTHIMHKI0O0YTAH
4) 1,3-puMeTHNIIHKI00YTAH



B1. CooTHecuTe peakIHi0 NPOINAJIeHA C IIPpeHMYy-
I[IeCTBEHHBIM MeXaHIU3MOM €€ NIPOTeKaHuA.

PEAKIIASA MEXAHW3M
A)croHTaHHAaA 1) pagukajabHOE
IOV MEepHu3aI i saMeleHue
B) pearmua 2) paguKaJabHOE
Kyueposa IIpHUCcOeJHHEeHHe
B) Bsaumogeiicreue 3) snexkTpoduIbLHOE
¢ 6enzosIoM 3aMelnieHue
I') xnopuposanmne 4) snexTpoduiabHOE
HAa CBeTy mpucoegHHEeHNe
5) HykJIeodpuiabHOE
3aMeIleHHue
6) aykaeodnnbHOE
IpucoeqUHEeHUe

B2. CooTHecHuTe yIiIeBOAOPOJ ¢ OBIIIMM YHCIOM €ro
CTPYKTYPHBIX M30MEPOB, BCTYHAIIINX B PEAKI[HUIO
c OpOMHOI BOJO¥.

YTJIEBOIOPOL YUCJIO USOMEPOB
A) IUKJIONEHTAaH 1O
B) nenran 2)3
B) 6yren-1 3)4
4) 5
5) 6

B3. 'eomeTpuuecKkue H3oMepPbl HMEIOT MOJIEKYJIBI

A) 3-MeTUAIUKIOIIEHTEHA

B) neurena-2

B) Bunnnanerunena

I") napa-wkcunona

) monmmnbyTraguena

E) 1,3-puMmeTHannKI0O0yTAHA

C1. Banumnre ypaBHeHHA pPeaKIHii, C IIOMOIIbIO
KOTOPBIX MOKHO OCYIIECTBUTH IIPeBpalleHuA

cl,
C;H;— C;Hg— X— C;H40,Cl— C,;H;0,NaCl,
¥ OIpeJesNTe HEM3BECTHOE BEIIeCTBO X. YKaKUTe
YCJIOBHSA TIPOTEKAHUSA PEaKI[HA.

C2. VYcraHoBUTE MOJIEKYIAPHYIO GOPMYIy YIVIEBO-
JopoJa, IPU CrOPAHMM HEM3BECTHOI'O KOJHMUYECTBA
KOTOPOrC BOASHOTO Ilapa BHIJEJIHJIOCH B 2 pasa
boubime (1o 06BEMY), UEM YITIEKHCJIOTO rada.

KonTpoasHnas padora «Kuciaopoacoaep:kamnue oprannyeckue coeJuHeHUus»
Bapmuanr 1

A1. OraHosa B3anMOAeHCTBYET C

1) meTanOJMIOM 3) Bogpopogom
2) MmeTaHOM 4) megbio

A2. BaaumogeiicTreue MexAy IVIMIEPUHOM MU BhIC-
MUMU KApOOHOBBIMM KMCJIOTAMH OTHOCHUTCH K pe-
AKIMAM

1) o6mena 3) npucoegMHEHUA

2) usomepusanuu 4) srepupuranun



A3. MypaBeuHasA KHCJIOTA HE B3AMMOJEHCTBYeT C
1) 6pomom

2) THAPOKCUAOM KaJdbIIUA

3) kapboHaToM Kaaud

4) nporaHEOM

A4. Ilpu ruapoause MeTHJIOBOIO 3dUpa IPOIaHO-
BOM KHCJIOTHI 006pasyoTcsd coefuHeHUA ¢ hopMyia-
Mu

1) CH30H u CH,—CH,—COOH

2) CH,—CH,—OH u CH,—CH,~COOH

3) CH30H 7 CH,—CH,—~CH,—COOH

4) CH;—CH,—CH,—OH u CH8 CHz COOH

AS. Bepunl au cyxaeHun?

A. B IpOMBINIJIEHHOCTY METAHOJ HOJAYYAIOT U3 CHH-
te3-raza CO u H,.

b. Peaknusa cHHTe3a MeTAHOJIA — KaTaauTHye-
cKasd.

1) BepHO TOIBKO A 3) BepHEI 004 CYKAHUS
2) BepHO TOIBKO B 4) oba cy:xIeHNd HeBepHELI

AG6. BaauMomeNCTBYIOT MEXKAY 00601{

1) bopMmanbpgerun u 6eH30T

2) yxcycHas KMCI0Ta U XJIOPUJ HATPUA
3) aTHIOBLIN cUpPT ¥ oKcug Menu (1I)
4) srunagerat ¥ GeHOa

A7. Ilpu B3amMopgeiicTBUH yncycnon KHCJIOTHI ¢
aTaHOJIOM 00paayeTrca

1) meTunOBEIH 5QHUP yncycnoﬁ KHUCJIOTHI
2) 3THJIOBELI 3¢ VD YKCYCHOMN KMCIOTHI
3) MeTHI3THIIOBKI 3Up

4) AusTUNOBLIN 3dhup

A8. PacTBopsl OZHOATOMHOIO H JBYXaTOMHOTOQ
CIHPTOB MOKHO PA3AHIHUTE ¢ HOMOIIBIO

1) pacTBopa xaopuza »xenesa (I1I)
2) 6poMHO# BOIKI

3) ruapokcuzna meau (II)

4) unguraTopa

A9. Jlna nenoYyku npespauiesHnit

CH,CH,I ___ H;0(HY) __  180°C,H;80, _
CH,COONa X, >X, > X,
BemecTBo X, ' |
1) sTaroN 3) aTuneH

2) anaTUIOBEIM 3hup 4) sTHIaneTaT

A10. [Ina menoyxu npeBpamieHuit

H,, ¢, kar. CuO, ¢t

KOH _ v, .
CH3CHCI, > X, > X, > Xg

BemgecTBo Xg

1) aTasON 3) aTunen

2) aTaHOBas KMCJIOTa 4) aTaHAJIb



B1. CoorHecuTe Ha3BaHMe BEI[ECTBA C €T'0 MOJEKY-

JAPHOH PopmyIoi.

HASBAHUME ®OPMVYIIA

A)srunbyranoar 1)C¢H,,0

B) nuxknorexcanos 2) CgH, 40,

B) auusonponu- 3) CgH,,0,
JIOBBIM 3thup 4) CcH,,0

T') 3-meTnnnen- 5) CsH, 0
TAHHAID - 6)CgH, 0,

B2. CooTHecuTe NPOAYKT COOTBETCTBYIOIIEro npe-
BpAaIlleHNUs AHTAPDHON KHMCJIOTHI C IPOIECCOM.

IMPOAVET IIPOLIECC

A)6yraramon-1,4 1) srepuduranus

B) nuaruncyx- 2) permaparannsa
OWHAT 3) ZernapupoBaEHe

B) aurapusi 4) ruapupoBaHue
AHTHIADH] 5) nexapboKcuaupoBaHUE

B3. Compramu asasorces

A) akposenH

B) opmo-kcumon

B) pesopuuu

T') kymon

M) 2-ruapokcubeH30MHAA KUCI0TA
E) aTuJeHIINKOIb

C1. Banumure ypaBHeHHs peaknui, ¢ HOMOIILIO
KOTOPBIX MOYXHO OCYII[eCTBATH IIPeBpalleHu s
CH,MgBr

CH,COOH — (CH,CO0),Ba — X —— —
- — (CH,),COMgBr — (CH,),COH,

H OmIpeJeanTe HEM3BECTHOE BellecTBO X. YKaMuTe
YCJIOBUSA NPOTEKAHNUS PeaKIniA.

KonTpoJsbHas paGora «A30TcoAep:kaliue OpraHudeckue coeuHeHusD
Bapmuanr 1

A1. K BoccTaHaBJAMBAIOLIMM YIVIEBOJAM OTHOCUTCH

1) rmokoaa 3) KpaxmauJ
2) caxaposa 4) uesnioosa

A2. TlpuumHa TOro, UYTO CAXapo3a, B OTIMYHUE OT
TMIIOKO3KI, He o0Jamaer BOCCTAHOBHUTEJILHBIMHU
CBOMCTBAMH, 3aKJII0UYAETCS

1) B TOM, YTO caxaposa — Aucaxapuj

2) B OTCYTCTBHM Y CAXapo3hbl albAeTMAHON I'PYIIIILI

3) B HAJIMYHMM Y CAXapo3sl 'MAPOKCHJILHBIX IPYIIT

4) B TOM, YTO IVIIOKO3a fABJAETCA MHOTOATOMHBIM
CIIMPTOM

A3. BpoxxeHuem rIOKO03bI HEBO3MOYKHO IIOJIYINTD

1) arason 3) MacaAHYIO KUCJIOTY
2) xuaTnioBEIA ahup 4) MOJIOUHYIO0 KUCJIOTY



A4. BuypeTroBas peaknus npeacTaBasieT coboil Ka-
YeCTBEHHYIO PeakIiIo Ha

1) amuHEI 3) KuphL
2) yrieBogbl ' - 4) 6enxun

AS5. OcHOBHEIMM CBOIiCTBaMHU (B YacTHOCTH, 06pa-
3yeT COJIb HOZ AeHCTBHEM COJIAHOM KUCJIOTh) 00J1a-
maer coegnHeHue ¢ hopmyJioit

NH,
1) CH,~—CH,—NO, 2)
CH_CH NO,
/7 N\
3)CH.__CH 4)

A6. IIo B3aNMHOMY 3JeKTPOHHOMY BAMAHMIO O€H-
B0JILHOTO KOJIBIIA M CBABAHHOIO C HUM 3aMeCTHTe-
JIA aHUJIKH HauboJiee CX0MX C

1) HuTPOGEH30IOM 3) Tonyosom
2) xnopbeHsonom 4) deHOTIOM

A7. [Ins nony4eHHs CHHTETHUYIECKOTO HoJauaMui-
HOI'0 BOJIOKHA B KauecTBe MOHOMEPOB B peammn
MOJUKOHISHCAIIUY MOYKHO MCTIICIb30BATh

1) BTOpMuHELH aMUH ¥ AUKAPOOHOBYIO KHCJIOTY
2) nmaMuH H MOEOKapOOHOBYIO KMCIOTY

3) TpeTHYHELI AMHWH U JTHKaPOOHOBYIO KUCIOTY
4) niuaMuH 1 TUKAPOOHOBYIO KUCIOTY

A8. B cooTBeTCTBUHY C PANMOHAJIBHON HOMEHKJIa-
TYypoit aMUHOKMCIOTA ¢ (hopMyIok
CH,— CIJH—COOH

HMeeT Ha3BaHHe NH2

1) ac-aMMHONPOIIMOHOBAA KHCJIOTA
2) B-aMHMHODPOIIMOHOBAS KHUCJIOTA
3) ananuH

4) 2-aMHHONIPONIAHOBAA KHUCJIOTA

A9. B cuibpHOIIENOYHOH Cpese aMHHOKMCJIOTA
npejcTaBageT coboi

1) aEnOH ' 3) KaTHoH
2) bunonsspHELIit HOH 4) BepHOTO OTBETAa HET

A10. Bribepure yTBepKIAeHUSA, xapaRTepHme bif) ¢: 1
aMHHOKHUCJOT,

A) B3anMOZeHCTBYIOT ¢ COIAHONA KUCIOTOM

B) B3aMOAeHCTBYIOT C THAPOKCHAOM KaJIus

B) 6OJBIDHHCTBO HMEET ACHMMETPUYECKH I ueHTp
I') BeTynaioT B peaKIiUuy KOHAEHCATIUH

1) AB 2)ABB = 3)BT 4) ABBT



B1. CooTHecuTe HA3BAHME BEIIIECTBA C €70 MOJIeKY-
aapHOH popmyioii.

HA3BAHHUE DOPMVIIA
A) nponmoHaT aMMOHNA - 1)CzH,NO
b) anaaun 2) C;HgNO
B) N-merusameramuz 8) C;H,NO,
P) 2'HHTp0HPOHaH | i 4) CaHgNoz
5) C;H,N
6) CsHoN

B2. CooTHecuTe nuxandeckyio popmyay MoHoca:

XapHza ¢ ero Ha3BaHHEM.

DOOPMVJIIA
- JOH

OH H
HA3BAHUE
1) a-roxo3a 4) a-pubosa
2) a-ppyxTO3a 5) B-maEHO3a

3) B-dbpyxTosa

B3. I'mapoKcuabHEbIE (COINPTOBLIE) TPYIOLI B MOJIE-
KyJIe Comepaar

A) MoJOuYHAaA KHUCAOTA I') amuioaa
B)TAMEK T) TINIEepUHOBBIA aJIb-
B) cepun ' Jperupg

E) rpunrodan

C1. Banumnure ypaBHeHUs pPeakIuii, ¢ IOMOIILIO
KOTOPBIX MOKHO OCYIIECTBATL IPEBPAINEHNS |

HCI
—> CH3—CH(NH2)—COOH — Ala-Ala,

¥ ompeesiuTe HEM3BECTHOE BEINeCTBO X. YKaXKUTe
VCJIOBUSA IPOTEKAHUS PEaKI UM,

C2. Ilpu cropaaun 0,31 r razoo6pas3Horo opragu-
YeCcKOoro semecrsa obpasoBasiock 0,224 i yriexuc-
Jioro rasa, 0,45 r soger u 0,112 1 azora. Hasosure
9TO BElleCTBO, €CJIN ero IVIOTHOCTE paBHa 1,384 r/i.
Bce 06 BbMBI IpUBEAEHE! K H. V.



11 knace KonTtpoabHas pa6ora no remam
"Crpoenue aroma. [lepuoguveckuii 3akon u [ICXI /I. U. Menneneena', '""CTpoeHue Bemecrsa.
MHuoroo0pa3ue BemecTB'

BapuanTt 1

1. Ucnonb3ys npasuiso I'yHza, cOCTAaBbBTE CXEMY paclipeleeHusA
3JeKTPOHOB IO OpPOMTANAM, COOTBETCTBYHOIIMM HHUIILIEMY M
BBICIIIEMY SHEPreTHYeCKOMY COCTOSHHIO aATOMOB yrJjepoza u
cepol. Kak HaseIBaloT aTH cocToauEuda atroma? Kak nepeiitu ot
[IEePBOT0 COCTOAHMSA KO BTOpOMY?

2. Ha xakoM oCHOBaHHMHY 3JIEMEHTHI XJI0P M MapraHel IOMeIaT
B oxHOI rpynne Ilepumoamuyeckoit cucremser . I. Mengesne-
esa? IToueMy HX ITOMEIIAIOT B PA3HLIX MOATPYyIIax?

3. Brrcmmii okcuz anemeHta orBedaer opmyne Id04. Ero Bozgo-
poaHoe coequHeHUe comepxuT 2,47% Bomopoga. OnpenenuTte
aToT asieMeHT. Hanunmiure popMyJIy ero coegHHEHUs C BOJO-
poaoM.

4. O6bsicEUTe O6pasoBanue mosnexkyJbl SiF, u nona SiF%™ ¢ mo-
MOIIBIO 3JIEKTPOHHO-rpaduueckux opmya. Moxer su cyuie-
crBoBaTth HoH CF2-? Ilouemy?

5. Ilpusegure cCTPYKTYPHBIE (POPMYJIBI 2-XIOPIPONAHANST U THA-
pocyabdaTa aMMOHHUA. YKAXUTE B KayKJIOM COeIUHEHUH Xa-
paKTep XMMHYeCKHX CBfA3ell, BAJIEHTHOCTH M CTelleHH OKMHC-
JIeHUS 3JIEMEeHTOB.

KouTtpoJsbHas padora «XuMu4ecKHe peakuum)
Bapuant 1

1. IIpu B3ammopeiicTBHH razoo0pasHbIXx okcuaa cepsl (IV) u ce-
POBOZOPOAA BEINIAZAET JKeJThIH 0cafZox cephl. Hanumure
ypaBHeHHE DeaKIIMH, padbepHTe ero CyLIHOCTh KAK OKHCJIH-
TeJILHO-BOCCTAHOBUTEJILHOTO IIPOIlecca M paccumraiite 06b-
eMbl KaXKJOro rasa, ecjiy M3BeCTHO, UTO B OCQJ0OK BBHIIaZaeT
48 r cepsl.

2. X¥MMHYeCKad PeaKIHA IPOTEKAET B PACTBOPE COTJIACHO YPaR-
HeHHi0 A + B = C. Hcxoaubele KOHIIEHTPALMH BelllecTE: A —
0,80 moan/a, B — 1,00 moan/a. OnpenennTte KOHIEHTPALIHIO
BemiectBa B uepes 20 MUH M CPEJHIOI0 CKOPOCTh PEaKIINU 3a
3TOT IPOMEXKYTOK BpPEMeHH, €CJH KOHIIEHTPaIWfd BeIlecT-
Ba A cauamniack g0 0,78 moas/a.

3. Ilpy KaKHX YCAOBHAX MOXXHO CMECTHTh DaBHOBeCHe Deak-
umii:

a) cuHTesa aMmmuara Ny, + 3H, ) == 2NHg,, + @;

6) arepuduranun

CH3;COOH,,,, + C;H;0OH,,, — CH3COOC,H;,, + H,0,,?
CpaBHUTE 3TH YCJIOBUS ¥ 00'hACHUATE IPUYKUHY UX PA3INUNA.

4. PaccumTaii TeIUI0BOM 3QPEKT peaKuuu, UCIOIb3YsI CIPABOYHbIE
MaTepuasIbl
Al (tB.) + FeqOy4 (1B.) — Fe (1B.) + Al,O4 (TB.)



KonTtpoubnas padora «Hemeramibn

Bapuanr 1

Yactb A Tecr

1. o 2aBepIneHHs BHEITHETO IJHEPTeTHYECKOT0 YPORHSA He XBATAET OJHOIO 3JIeKTPOHA
3/1eMeHTY:

a)celeHy; 0O) HaTpIIO; B) Oopy:  T) BOZOPOIY;

2. CTeneHb OKHCIeHHS A30TA B XJIOPHIe AMMOHHS COOTBeTCTBYeT: a)+3: 0)-3: =B)+4 1)
-4,

3. BoabInmiil pagHyc HMeeT 3JTeMeHT: a) KIICIopoI; 0) a30T; B) YIIepo; T) dhTop.

4. ¥RaKHTe HeMeTAJLI ¢ ATOMHBIM THIIOM KPHCTA/LTHYIECKOH PeleTRH:

a) KpemHI; 0O)iox;  B)Kucmopox: TI) Opom.

5. ¥rakHTe mapy coeIHHEHHI, KOTOPEIE OTHOCATCH K KHCJI0THOMY H HeC0.1e00pAaA3yI0IIeMy
orcHay: a) BoO3unCO,; 6)NOnCO: B)COnN,O3: 1)50,1uS0;.

6. A3oT HMeer BastenTHOCTH: a)IVuV: 0)IVulll ) VIaIll: 1) VL V. III

Yacts B

1. VcTaHOBHTE COOTBETCTBHE MeRIY PearHpyWIIHMH BellleCTBAMH H OPOIYKTAMH PeaKITHH.

Peazupyioujue eenjecmaa IIpodyvrmet e2aumodeticmenia

A) Ca(HCO3), + Ca(OH), = 1) CaCO5 1 H,O

B) Ca(HCO;3); + HNO; = 2) CaCO3, H50, CO,

B) Ca(HCO;3), = 3) Ca(NO3), n H,O

I') CaCO3 + HNO;y 4) Ca(NO3),. H,0, CO,

5) CaCO3, Hy, COy
2. YcTaHOBHTE COOTBETCTBHE MeRTY CXeMOH peaknHH H (opMy 101 BelecTBa, KOTOpoe

ABJIAETCH B 3TOH PeaAKIIHH BOCCTAHOEHTEJIEM.

Cxena peaxkyuu @opuyia eoccmaroeUmea
A)Clh + KOH =KCl+ KClO3 + H,O 1) KOH
B) H,O, + 1> = HIO3 + H,O 2)Clp
B)Cly +Ir = IhClg 3)H>0,
HI
Yacts C

Jns eeimonHennd 3agaHas 1-2 gacta C HeOoab3vVHTe ¢/TeIVIOIIHH NepedeHb BellecTB:

rIIZ[pOKCIIZ[ KaJIbLOIIA, HIITPpAT MarHILA, IIepMaHI'aHaT HaTpIld, COJIAHAA KIIC/IOTa (ICOHT_I] ITIOOILI KaJaIlia

3amanne 1. I12 npenmoKeHHOTO ITepeyHs BEIOSPIITe BEIIeCTBA, MEXKIY KOTOPEIMII MOJXKET IIPOTeKaTh
OKIICTIIITeILHO-BOCCTAHOBNTEIBHAS PeakiIid. B OTBeTe YKaKIITe TONBKO OIHY OKIICIITETEHO-
BOCCTAHOBITEIbHYIO peakio. CocTaBeTe 3MeKTPOHHEIT OalaHC, YKaKIITe OKIICIIIITENb 1T
BOCCTAHOBIITENE B 3TOI PeaKIIIIIL

3amannre 2. I12 npemoKeHHOTO ITepeyHS BEIOSpIITe BelllecTBa, MeXKIy KOTOPEIMII MOXKEeT IIPOTeKaTh
peaKmIIT IOHHOTO 00MeHa. 3allTe MOIeKyIIpHOe, II0THOe, COKpalleHHOe YPABHEHIII TONBKO
OIIHOII 113 BO3MOJKHEIX PeaKIIIl.

3amanne 3. K pacTBopy HITpaTa KalbIIs J00ABIIIII pacTeop ¢ocdara HaTpria. Bemasnmiil ocazok
OTIENILIIL, BEICYIIILIII 11 IPOKAIILTI B IPICYTCTBHII YITIepoa I OKCIna KpeMHIrd. [TonyueHHOe IpIl
3TOM IIPOCTOE BellleCTBO PAacTBOPILIII B KOHIIEHTPIIPOBAHHOM PacTBOpe a30THOII KIICTIOTET, IIPI 3TOM
BELIeTIUICA O6YpEIil ra3. [lomydeHHEI OYPEIIL Ia3 MOTIOTIIII PAacTBOPOM TILIPOKCILIA OapII.
3amanHe 4. CMech KPeMHIIA II cepsl Maccoll 21 T 00padoTail M20EITKOM KOHIIEHTPHPOBAHHOTO
pacTBopa TIIPOKCIIIA KAl B pe3ynsTaTe peaKII BEISTIIICA BOIOPOI B KOMIIIECTBE, JOCTATOTHOM
11 BoccTaHoBNeHI 32 T Fey Oy no amoMmHmsg. OnpeemniTe MacCOBYIO TOMK0 KPEMHILT B CMECIL



KonTpouabsnas padora «Metamibny

Bapuanrt 1
YacTb A. TecToBble 3agaHWA C BbIGOPOM O4HOr0 NPaBU/IbHOIO OTBETA U3 UYeThIpPeX.
1. C BOAOIA Hanboee 3HEPrMYHO NMPU 06bIYHbIX YC/TOBUSIX pearnpyeT:
a) KanbUWiA; 6) MarHui B) Kanuii r) NAMTUIA

2. B Kakom psagy NpocThie BELWECTEA PACNONoXKeHbl B NOPAAKe YCUNeHUA UX MeTalMnYyecKmnx
CBOIACTB? a) Na, Mg, Al 6) Li, Na, K B) K, Na, Be r) Ba, Sr,Ca

3. HaTpuii 1 Kanuii B NPOMbILLTEHHOCTY NOAYYakoT:
a) 3ANeKTPONN30M PacnnaBoB; B) MeTannyprudeckimim Metogamy;  6)
MUPOMETANNYPINYECKUMUA METOAA MK, ) METANIOTEPMUYECKMUA METOAAMIA?

4 Hanbonee Bblpa)keHHbIe OCHOBHLIE CBOMCTBA NPOABNAET OKCUg
a) Kanus, 6) bepunnuns B) aNHOMUHWA ) MarHWs

5. ®opmynbl NPOAYKTOB 31eKTPONN3a pacTeopa 6poMinaa HaTPUA Ha MHEPTHbLIX INEKTpoaax:
a) Na, H, 6) NaOH, Br,, H,  B)H;, Bry r) NaOH, H,
6. BoccTaHOBUTE/bHbIE CBOACTBA B pAAY XMMUYECKUX 31eMEeHTOB BO3PacTaloT:

a) Na — Mg — Al — Si 6) Sr — Ca — Mg — Be

B)Li— Na—K—Rb rYRb— K — Na —Li

7. 3nekTpoHHan ¢opmyna ..4s2 COOTBETCTBYET 3/IeMeHTY a) Be 6) Sr B) Ba r

Ca

Yactb b. HaiiTu cooTBeTCTBME:

B1 BELLLECTBA KNACC HEOPTAHNYECKIX BELLLECTB
A) LisO4 1) OCHOBHLIN OKCKA

B) P50O4 2) amdoTepHbIin oKen,

B) Al,O; 3) KNCNOTHBINA OKCKug,

4) nepakcung,

B2 PEATMPYHOLLUWME BELLLECTBA

A) NaHCO5 + NaOH
B) NaHCO5 + HCl

B) Na,CO53 + HNO;
r) Na,CO5 + BaCl,

B3 PEATVPYIOLLME BELLLECTBA
A) CaC, + HCl

B) Ca +H-0

B) Ca0 +H-0

M) CaCO3 ., CO5 + Hy0

Yacte C

NPOAYKTHEI PEAKLLUIA

1) NaNO3 . CO, + H,0
2) NaNO5 . CO , H,0
3) Na,CO3 + H,0

4) NaCl ., CO, , H,0

5) NaCl + BaCO;

6) BaClO5 + CO, + H50

MPOAYKTbl PEAKLIIA

1) CaCl, , CH,
2) Ca(OH),

3) Ca(OH), + H,
4) CadCl, , CoH,
5) Ca(HCO3),

C1. CocTaBbTe ypaBHEHWNA peakuuii cegyownx npespalleHmin, ypasHeHne Ned4 3annwinTe B
MONEeKynsipHOM U MOHHOM BUAe:

Al303— Al — AlCl3 — Aly(SO4)3 — X — KAIO; — K[AI(HO),4]

C2. Mpw BzanmogeiicTeMn 1,85 r MegHO-aNKMWHWEBOTrO CN/aBa ¢ PAacCTBOPOM CONSAHO
Bblgenunocek 1,12 n rasa. OnpegennTe cocTas Cn/jaBa B NPoLeHTax no macce.

C3. PaccunTaiiTe 06eM WU Maccy rasa, nosly4eHHoro npyv BsammoaeincTemm 3,5 r 1NTNA ¢
BOAOW, B3ATON B N36bITKe, ec/W BeIX0A NPoAyKTa coctaBnseT 96%.



IMpunoxenue 4
Kpurepun u HOpMbI OLIEHKH

1. OneHka yCTHOroO 0TBETa

OtmeTka «5»:

- OTBET IOJIHBIA U MTPaBUIBLHBIN HA OCHOBAaHUH W3YUYEHHBIX TCOPHIA;

- MaTepual U3JI0KEH B ONPECICHHON JTOTUYECKON MOCIIEI0BATEIbHOCTH, TUTEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSITEIbHBIM.

OtmeTKa «4y;

- OTBET IOJIHBIA U MTPaBUIBLHBIN HA CHOBAaHUH M3YYCHHBIX TCOPHUH;

- MaTepual U3JIOKEH B OMPEIEICHHOMN JIOTHYECKON MOCIe0BaTEIbHOCTH, MIPU ATOM JIONMYIIECHBI JBE-
TPHU HECYIIECTBEHHBIC OMIMOKH, NCTIPABJIICHHBIC TT0 TPEOOBAHUIO YUUTEIIS.

Otrmetka «3»:

- OTBET IOJHBINA, HO TIPH 3TOM JIOIYIIICHA CYIIECTBEHHAs OITMOKA UJIM OTBET HETIOJIHBIN, HECBSI3HBIN.
OtmeTKa «2»:

- NP OTBETE OOHApPYKEHO HEMOHUMAaHHE YYaIll[UMCS OCHOBHOTO COJEp)KaHHUS y4eOHOro Marepuana
WJIU JOTMYIIEHBI CYIIECTBEHHBIE OIIMOKH, KOTOPBIC YHAIIUNUCS HE MOXKET UCIPABUTH MPU HABOJSALIUX
BOIIPOCAX yUUTEIS.

OtMmeTKa «1»

- OTCYTCTBHUE OTBETA.

2. OneHKA IKCNePUMEHTATbHBIX YMEHUI

OrneHka CTaBUTCSI HA OCHOBAHWHW HAOIOEHUS 3 YYalllUMUCS U TUCBbMEHHOTO OTYeTa 3a padoTy.
OtmeTka «5»:

- paboTa BBINTOJTHEHA TIOJHOCTBIO U MTPABUJILHO, ClICTIaHbI MPABUIIbHBIC HAOJIOICHHS Y BBIBOIBI;

- DJKCIIEPUMEHT OCYIIECTBIIEH MO IUIAHY C y4Y€TOM TEXHHMKH O€30MacHOCTH M MpaBUIl pabOTHI C
BelIeCTBaMH U 000PYAOBaHUEM;

- TPOSIBJICHBI OPraHU3alMOHHO-TPYIOBBIE YMEHHS, MOAACPKUBAIOTCS YUCTOTa pabodyero Mecra u
MOPSATIOK (Ha CTOJIE, SKOHOMHO UCHOJB3YIOTCS PEAKTHBBI).

OtMeTKa «4»:

- pa0oTa BBINOJHEHA MPABUJIBHO, CIENAHBI MPAaBHJIbHbIE HAOMIOJEHUS W BBIBOABI, HO TPH 3ITOM
OKCIIEPUMEHT TPOBEJEH HE TOJHOCTHIO WM JOMYIIEHbl HECYIIECTBEHHbIE OIMOKH B paboTe ¢
BeIIECTBAMH U 000PYOBAHHUEM.

OtMeTKa «3»:

- paboTa BBITIOJIHEHA MTPaBUJILHO HE MEHEE YeM HAIOJOBUHY WM JIOMYIIeHA CYIIECTBEHHAs OLIHOKA B
X0Jle JKCIEepUMEHTa B OOBACHEHHH, B O(OpMIIEHHH pabOThl, B COOIIOJIEHUU TPABHII TEXHUKH
0e30macHOCTH Ha paboTe ¢ BeUIeCTBAaMHU U 000pyAOBaHHWEM, KOTOpas UCIPABIAETCS MO TPeOOBaAHUIO
YUUTEIIA.

OTMeTKa «2»:

- JomymieHbl nBe (M Oojee) CyIIeCTBEHHBIE OMIMOKKM B XOJE: JKCIEPUMEHTA, B OOBSICHEHUU, B
odopmiieHnn paboThl, B COOTIOCHUH MPABHUI TEXHUKU 0€30MacHOCTH MpH paboTe C BellecTBaMH U
0o0opyI0BaHNEM, KOTOPHIE YUaITUHCS HE MOYKET UCTIPABHUThH JIaXKe 1O TPEOOBAHUIO YUUTEIS;

OtmMmeTKa «1»

- paboTa He BBITIOTHEHA, Y YUaIIEroCs OTCYTCTBYET SKCIIEPUMEHTAIBHBIC YMEHUS.

3. OneHka yMeHHui pemiaTh pacyeTHbIe 3212491

OtMeTKa «5»:

- B IOTUYECKOM PACCYKJICHUU U PEIICHUH HET OIIMOO0K, 3a/a4a pelieHa palioHalIbHBIM CIIOCO00M;
OtMmeTKa «4»:

- B JIOTUYECKOM pACCYXJCHUU U PpEUICHHs HET CYIIECTBEHHBIX OMIMOOK, HO 3ajaya pelleHa
HepaIrmoOHAIBHBIM CITOCOOOM, WITH TOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIMUOOK.

OtmeTka «3»:

- B JIOTUYECKOM PaCCYKJIEHUH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIECTBEHHAs OIMMMNOKa B
MaTEeMaTHYECKUX pacyeTax.

OtMeTKa «2»:



- IMEETCS CYIIECTBCHHBIE OITUOKHU B JIOTHYECKOM PACCYKICHHUH U B PEIICHUH.

OrMmeTka «1»

- OTCYTCTBHUE OTBETA.

4. OueHka MUCbMEHHbIX KOHTPOJbHBIX PadoT

OTMeTKa «5»:

- OTBET IOJHBIA U MPaBUJIbHBIN, BO3MOYKHA HECYIIICCTBEHHAS OIIHOKA.

OtMeTKa «4»:

- OTBET HETIOJIHBIA WK JOIMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.

OtMeTKa «3»:

- paboTa BBITIOJTHEHA HE MEHEE YeM HAIIOJIOBUHY, TOMYIIEHA OJJHA CYIIECTBEHHAs OIMIUOKA U MIPH 3TOM
JIBE-TPH HECYIIIECTBCHHBIC.

OTMeTKa «2»:

- paboTa BBITIOTHEHA MEHEE, YeM HAIOJOBUHY HIIA COJICPKHUT HECKOJIBKO CYIIECTBEHHBIX OIHNOOK;
OtMmeTKa «1»

- paboTa He BBINTOJTHEHA.

[Ipu oreHKE BBIMTOJHEHUSI MHUCHMEHHONH KOHTPOJIBHOW PabOTHl HEOOXOAWMO YYHUTHIBATH TPEOOBAHUS
eauHoro opdorpaduueckoro pexxmuma.

5. OueHka TecTOBBIX padoT

OreHka onpeaensieTcsi, iCX0/Isl U3 JOIHU MPABUIBHBIX OTBETOB.

Onenka «1»

OrueHka «2»

Ornenka «3»

Ouenka «4»

OrneHka «5»

PaGora ue
BBIIOJIHEHA

Menee 50%

50— 70%

71—-90%

91 -100%




