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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OOIIero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOEHUS
benepanbHO oOpa3oBaTeabHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanua(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCYIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yu€rom Konmenuuu mnpenogaBaHus
yuyeOHOro mpenmera «Xumus» B 00pa3oBaTenbHbIX opraHuzaunusx Poccuiickoit
Qdenepanvy, peaNu3yIOLUIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToJIO)keHM «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHST HA YpPOBHE YIIyOJNEHHOTO HM3Y4YEHHUS 3aHUMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammuxcs 10-11 xmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX auddepeHnrpoBaHHOTO,
npoguabHOrO0 O0y4YeHHMs, MpPU3BaHO obOecneunTh o00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
POJIOJDKEHUST 00Y4YeHHUsT B OpraHuzaiusax npodeccroHaabHOTO 00pa3oBaHUsSA, B
KOTOPBIX XUMHUS SBIISAECTCA OJHOU U3 MPUOPUTETHBIX TUCIUTLUINH.

B nporpaMmme mno XuMuM Ha3HaYeHUE TMpeaMeTa «XHUMHS» TOJTydaeT
NoJpoOHYI0 ~ MHTEpIIPETalii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxeHusmu  PI'OC COO o B3auMOOOYCTIOBICHHOCTH IICJIEH, COACpIKaHMS,
pe3ynbTaToB O0ydeHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIIOTCSL CJICIYIOIINE BBITIOJHIEMBIE MPOTPAMMON 10
XUMUHU (PYHKITHN:

e UH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
NOJIyYEHHE TPEICTABICHUS O LEJX, COAEpkKaHUM, OOILIel cTpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYaIOIIMXCS CPEICTBAMU MPEIMETa,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IIAHUPYIOIIas, KOTOpast peycMaTpuBacT
olpejesieHUe: MPUHIMIOB CTPYKTYPUPOBAHHUS M IOCIEIOBATEIBLHOCTH
M3y4eHHs y4eOHOTro MaTepuaja, KOJIWYECTBEHHBIX U KAaUeCTBEHHBIX €r0
XapaKTEepPHUCTUK; MOAXOI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJIA M OLEHKH 00pa30oBaTENbHBIX JOCTHKEHHH OO0YyJalolmMXcs B
pamMKax HWTOTOBOM arrectanu B (opMe E€IUHOrO TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma asist yriayOnE€HHOTO U3yYSHHS] XUMUU:



e YCTaHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTIEIbHbIX Mpoduiei, mnpeaycMaTpuBaetT
pacrpeniesieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiep>KaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpeiesieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUTSL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCIEAOBATEILHOCTh HW3YYEHUsS] y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMUECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEILHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3YJbTAaTOB OCBOCHMSI OCHOBHOM 0O0pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHUJOB
y4eOHO-TTO3HABATEIbHBIX  JCHCTBUH  OOYyYaloIIerocs 1O  OCBOCHHIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM TMO3UIMAM B TPOrpaMMe IO XMMHUHU TPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpefe’laMd YCTAHOBIEHHOW MTPOrpaMMoil MO  XUMHH
o0s13aTeNbHOM (MHBAPUAHTHOM) COCTABJISIONICH coaep)kaHusl ydeOHOTO IpeaMmeTa
«Xumus» OcCTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHATUBHON COCTaBJISIOINICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINpPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ koHuUenTyaibHbIMU TonoxkeHussiMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30BOoro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO OOyUCHHS Ha YpPOBHE CpEIHEro oOlIero oOpa3oBaHUS
XUMUSL Ha YpPOBHE VYIIyOJIEHHOTO U3YYEHHUsS HANpaBiI€H HA pean3alHI0
MIPEEMCTBEHHOCTH €  MOCIEAYIONIMM  3TaloM  [OJYYEHHS  XUMHUYECKOTO
oOpa3oBaHHS B paMKaX W3yYCHHUS CHCIHUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3ydeHHe MpeaMeTa «XUMH» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO HAa paclIUpeHue U  YIUIyOJIeHHWEe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCsI, BEIOPABIINX OMPEACIEHHBINA MPOQPIITH
oOydeHwsl, B TOM YHCJIE C IEPCTIEKTUBOM TOCIIEAYIOMIETO TOTYyICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atuwm,
B cBete TpeboBanuii ®I'OC COO K IMIaHHUPYEMBIM pe3yJbTaTaM OCBOCHUS
dbenepanpbHON 00pa3oBaTENIbHON MPOTrpaMMBl CPEIHEro O0OIero oO0pa3oBaHUs
M3yueHUe rnpeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUH, YMEHHH palloHalIU3allii y4eOHOro Tpyla u
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOIMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeiMeTa «XuMUs» Ha YpOBHE YIITYyOJEHHOTO M3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeOpraHnudeckas xumusi». [Ipu onpeneneHun moaxoa0B K oTOOPY U CTPYKTYpHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHUMHUU 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBYy copepxkanusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHuyecKkass XUMHS» COCTABJISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO H3Yy4YeHHUs TMpeaMera. JTa cucTema
3HAHMM TOJYy4YaeT OMNpeJeIEHHOEe TEOPETHYECKOe JOMOJIHEHUE, MO3BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIbIIUK 00BEM  (PAKTOJIOTUUECKOTO
matepuana. Tak, Ha YriayOJ€HHOM YpOBHE H3Yy4YeHHUs IMpeAMeTa obecredeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX U CBOMCTBAaX WX COCJAMHEHUN Ha OCHOBE PACHIUPEHUS U YTIyOJeHUsI
NPE/ICTaBICHUH O CTPOCHHMM BEIIECTBA, XUMUYECKON CBA3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PeaKIMil, paCCMaTPUBAEMbIX C TOUYKH 3PEHUS XMMHUUYECKOW KUHETUKU
U TEepMOAWHAMUKU. M3ydeHune mnepuoaudeckoro 3akoHa U Ilepuommueckoi
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUHM aTOMa. XMUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
pa3pylieHnr, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUNIOB ~ peakiui  JomoiHseTcss  GOpMHpPOBAHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX IMPOIeccax M ANEKTPOIU3E PACIIIABOB U PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COEIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUu.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS HU3YYEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOoQuIs (TIaBHBIM
o0pa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmel cucreme
MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMAHUE CMEKHbIE MpeaMeThl. Tak, Hanmpumep,
B COJICpKaHUM TpEeAMeETa NIl KJIACCOB XUMHUKO-(DU3UYecCKOTo mpoduis O0bIIoe
3HaueHne OyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. [lpu
M3Y4YCHUHW TIpeJMEeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHU B XUMHUHU U B (PU3UKE: aTOMHO-
MOJEKyIsipHas Teopusi (MOJEKyJsipHAs Teopus B (U3UKE), 3aKOHBI COXPAHECHUS



MacChl M DHEPIHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMHM BELIECTB U IPYTOE.

B TO Xe BpemMs B coIepXKaHMM @peaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduis OONbIIUNA YAENbHBIA Bec OyleT MMETh OpraHuyecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb il OoJiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aludd  KIETKH  Kak
OMOJOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOHAST, K MpPUMEpPY, TaKHe
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JUOUABL, OENKH, YIJIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI U Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBAaxX IpPEACTaBUTEINEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS
oOLIIEHAayYHBIX METOJIOB NTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C YYCOHBIMU MTPEAMETAMHU.

[Ipu u3ydyenun y4eOHOro mnpeamera «XuUMHUS» Ha YIIIYOJIEHHOM YPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpellHEero obmiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIA€TCAS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHU Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATENIbHOCTU Y€JIOBEKAa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJbTYyphl. Penienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYECHHsI NIpeIMeTa Mpeiroiaraet
pean3alMIo TaKUX LIEJIEH, KaK:

e (opmupoBaHue mnpeACTABIEHUN: O MaTepUATbLHOM EIMHCTBE MHUPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUH IPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecredeHUuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMUINECBON 0€30MacHOCTH, B Pa3BUTHHU
MEJIMIMHBI, CO3JaHNU HOBBIX MaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPTrUH, B
00ecnedyeHny panoHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTHYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMBbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIaAMEHTATBHBIX
MOHATUM, 3aKOHOB M TEOPUM XWMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOJAWUHAMHYECKHX  H
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHWS XUMHUYECKUX DPEAKIHU, O
XUMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMaX, 00 00X
HAaYYHBIX IPUHIMIAX XUMHYECKOTO TPOU3BOICTBA;



dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSICHEHHS
KIIFOUEBBIX M€ U MpoOJieM COBPEMEHHON XUMHH, ISl OOBSICHEHUS U
MPOTHO3UPOBAHUA SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAaMOTHOTO PEIIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a M OIEHKH C MO3UIIMI AKOJOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOM U MPOU3BOACTBEHHON NEATEILHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIOJIb30BAaHHMEM U  TepepadOTKOM
BEILIECTB;

yrayOJieHHue  TpeACTaBIEHMM O  HAy4YHBIX  METOJax  IO3HaHWUS,
HEOOXOAUMBIX ISl TMPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS XUMUYECKUX SBJICHUU, HUMEKIINX MECTO B
PUPOJIE, B MPAKTUUECKON JEITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B nmane peaim3aliui IICPBOOUYCPCAHBIX BOCIIMTATCIIBHBIX W PAa3BUBAIOIINUX

(GYHKIUN 1EJIOCTHOM CHUCTEMBbI CpEIHEro OO0IIero oO0pa3oBaHUsl MPU U3YYECHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

BOCIIMTaHUE YOCKIAEHHOCTH B TO3HABAEMOCTH SBJICHUW TPUPOIBI,
YBXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMHUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAllUM K OOYYCHHIO M TI03HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAaHHI0O  HAa  OCHOBE  YCBOCHHS
o011eueIoBeYeCKuX IEHHOCTEH;

pa3BUTHE MTO3HABATEIBLHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUYECKHUX
criocoOHOCTEM oOyvarommuxcs, (GpopMHpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIIEHHUsSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEeILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHUpOBaHUE YMEHHMI M HaBBIKOB Pa3yMHOTO MPHUPOIOINOIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, TPHUOOPETEHHUE OIbITA OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIHbHOCTH.

OO6uiee yncno 4yacoB, MPEAYCMOTPEHHBIX JJI U3YUYCHHUS] XUMUU Ha YTIyOJICHHOM
YpOBHE cpenHero obmero oopa3zoBanus, coctaBiser 204 gacos: B 10 kimacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMHH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCAUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BaJleHTHbIE BO3MO>KHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYEeCKUX COCAUHEHUsIX. Tumbl TUOPUAU3AIMU aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
akuenTopHblit). TUMNBI NepeKpbIBaHUA ATOMHBIX OpOUTalield, G- U T-CBS3M.
OnunapHas, nBoWHasE U TpouHas cBa3b. CrocoObI pa3pbiBa CBsI3EM B MOJEKYJIax
opranndeckux BemiectB. [loHsiTHe O CcBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. bytiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYeCKUX COeAMHEHUN. MOoNeKynsipHble W  CTPYKTYpHbIE (HOPMYIIBI.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUAOB: pa3BEPHYTas, COKpali¢HHas,
ckenerHass. M3omepus. Buuabl wH30Mepuu: CTPYKTypHas, MPOCTPAaHCTBEHHAS.
OnexTpoHHble Y3P(EKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIN
U ME30MEPHBIN 3P HEKTHI).

[IpencraBinenne o KiaccupUKalUU OpraHUYecKux BemiecTB. llonarue o
dynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psigsl. CuctemaTudeckas
HoMeHKatypa oprannudeckux coenuHeHuil (IUPAC) m TpuBuaibHbIE Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHocTH U KiIaccuUKAIUsl OpraHUYecKux peakiui. OKUCIUTEITBHO-
BOCCTaHOBUTEJIBHBIEC PEAKIIMU B OPTAaHUYECKON XUMHUH.

OKCNEPUMEHTAIIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX IPEBPAILCHUI:
O3HAKOMJICHHE ¢ 0oOpa3laMHd OpPraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHHME MOJEJECH MOJEKYI
OpPraHNYEeCKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ aJKaHOB, SP°-
rudpuan3alus aTOMHBIX OpOUTasel yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBa
AJIKAHOB.



XUMHUYECKUE CBONCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEpHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME peaklnil paJuKaJIbHOTIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYEHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMepusi. OCoOEHHOCTH
CTPOCHHMSI M XUMHUYECKUX CBOMCTB MajbiX (IUKIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTNEHTAH, IUKIOTEKCaH) IUKIoanKaHoB. CnocoObl MONYyYEeHHS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, 0o01ias ¢hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYHI — alKEHOB,  Sp°-
rudpuan3anus aToOMHBIX opOuTasie yriepoaa, o- U m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUHEHUS, 3aMCICHUS B O-TTOJIOKEHUE
Ipy JABOMHOM CBSI3W, MOJIUMEpHU3aluu U okucieHus. [IpaBmwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha ABOWHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsKEHHbBIE, U30JIUPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOWCTB
COnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszaius
conpspKEHHBIX JueHOB. CrOCOObI MOTyYeHUs U IPUMEHEHUE aIKaIUCHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHWMHUYECKHE  CBOMCTBA:  PEaKIUMU  NPUCOCAMHEHUS,  JUMEPHU3ALHUH U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA AIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIEC peakinu Ha TPOHYIO CBsA3b. CIOCcOObI MOITydeHUS
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBoJopoAbl (apeHbl). ['OoMONOrMYecKuil psii apeHOB,
obmrast hopmyrna, HOMEHKIATYpa U U30MEPHs. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJIbl OeH301a. PU3MYECKHE CBOMCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHUS B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJuKale, peakluud NPUCOCAMHEHUS, OKUCJIEHHUE TOMOJIOIOB
oenzona. IlpencraBmenne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE aTKUIBHBIX paaUuKalioB, KapOOKCHIIBLHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcOOEHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CnocoObl MOTyYeHUs U
MIPUMEHEHUE apOMATUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh U €€ mpoucxoxiacHue.
KameHnHnbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUUYECKUN), pUPOPMHUHT, TUPOIM3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOJIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUIPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIY,
aMmuHoOrpymnmy. JlelicTBUe Ha TaJoreHNpPOU3BOAHBIE BOJHOTO M CIMPTOBOIO
pacTBopa MIENoun. B3anMOIeNCTBUE IUTaJOr€HAIKAHOB C MAarHMeM U LHUHKOM.
[TonsTne 0 METAJUIOOPTraHUYECKUX COCIUHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE U TPU CHHTE3EC
OpraHUYECKHUX BEIICCTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBpAIICHUI:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTII€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJOB Pa3IMYHBIX KIAacCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kaliks, B3aUMOJICUCTBHE alleTHUJIEHA C
aMMHA4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYKEHUE
yriaepoja ¥ BOJOPOJa B OpPraHWYECKHX BEIIECTBAX, IOJyUeHUE ODTHICHA U
U3y4YeHUE €Tr0 CBOWMCTB, O3HaKoMjeHHE C KoJulekuusmMu «HedTb» u «Yromwy, C
oOpa3liaMud  TUTACTMAacC, KaydykKoB M PE3WHBI, MOJCIUPOBAHUE MOJICKYI
YII€BOJOPOI0OB U FaJOTr€HIIPOU3BOIHBIX YTIIEBOJIOPOIOB.

Kuciopoaconepsxkamue opranudeckKue coeJMHHEHHUS.

[IpenenvHble omHOaTOMHBIE CcHUPThHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obOmas Qopmyna, uzoMepus,
HOMEHKJIaTypa U kiaccudukamus. Dusnueckue CBOWCTBA  MpeNeNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOAHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JEruipaTalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYECKUMHU  KHUCJIOTAMHU.
KauecTBeHHast peakysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUsS M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OcOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUJICHIVIMKONb U TIULEpUH. DU3NUecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILECHUS, B3aUMOJECUCTBUE C OPraHUuYeCKUMU
M HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBnenne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
JlelictBue Ha opranu3M 4enoBeka. C(CrnocoObl TMOJAYyYEeHHUS] U TMPUMEHEHHUE
MHOT'OAaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U
O0eH30pHOTO szipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiiuu Ha (eHos. TokcuuHOCTh (heHora.
CrnocoObl nosrydyeHus u npumenenue penona. Genonpopmanbaeruainas cMoma.

KapOoHunbHble coeTMHEHUS — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpymnmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DuU3MYecKue CBOWCTBA albJIETUIOB U
KETOHOB. XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI oJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusnyeckre CBONCTBA
OJTHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIuU, PEeaKUu C Yy4acTUEeM YIJIEBOJIOPOJHOrO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOW KHCJIOTHI. [loHSTHE O TMPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEIETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUIAPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenn BBICHIHUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAsS, OJICMHOBAS, JUHO/E6AS,
JIUHOIeH08as KUCIIOThL. CIIOCOOBI MOTyYeHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psa, oOmas QopMyna, u3oMepus H
HOMEHKIaTypa. Duznyeckne M XUMHYECKHUE CBOWMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU CpeE.

Kupsi. Ctpoenue, puznueckue U XUMHUUECKHE CBOMCTBA )KUPOB: THAPOJIN3 B
KHUCIION M 1IesI09HoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUPBI B IPUPOJE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yriaeBoaoB. Knaccudukamnus yriaieBoaoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PYyKTO3a, rajgakto3a, pubo3a,
ne3okcuprbo3a. dusnueckue CBONCTBA M HaXOXJEHHE B Mpupojae. POTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIMH C YYaCTUEM CIIUPTOBBIX U aJIbJIECTUIHOU
TpyNI, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IlpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
nakTo3a. BoccTaHaBnMBaromye U1 HEBOCCTAHABIMBAIOIINE aucaxapuasl. [ uaponus
nucaxapunoB. Haxoxnenue B npupoje u npuMmeHeHue. [lonucaxapuapl: kpaxman,
JIMKOTEH W 1eunosio3a. CTpoeHHe MAakpOMOJEKYJ KpaxMasia, TIJIMKOTeHa H
HEJUTI0NIO3bl. PU3MYECKHME CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJN3, KAYECTBEHHAs pEakUus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJO3bI: TUIPOJIN3, MoTydyeHue 3(UpoB 1eitoio3bl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIENK).



DKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJAE, B3aUMOJEHCTBHUE ITAHOJIA C HATPHUEM,
OKHUCJICHUE ATUJIIOBOI'O CIIMPTA B aJbJIETUJ HA PACKAJIEHHOM MENHOWU IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BaHHE
BUJIEOMATEPUATIOB), KAYECTBEHHBIE PEAKLUMU Ha ambIeruiibl (C THIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIEepuHa €
ruapokcuoMm Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ TuapokcuaoM meau(Il), BzaumoneiictBue
Kpaxmaja C MOJIOM, PELICHHE SKCIEPUMEHTAJbHBIX 3a74a4y no teMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI.

A3oTcoaep:Kalme OpraHu4ecKue coeIMHeHM .

AMUHBI — OpraHUYECKUE MPOU3BOJIHBbIE aMMHaka. Kiaccudukaius aMUHOB:
anudpaTUuecKue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenne moJekyn, obmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XHUMHUYECKOE CBOMCTBa anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
AJKWJIMPOBAHUE, B3aUMOJICHCTBUE NEPBUYHBIX AMUHOB C a30THCTOW KHCIJIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TpEeACTaBUTENb aMHHOB apomaTtudeckoro psga. CrpoeHue
aHwiMHa. B3auMHOe BiMsiHUE TPYyNI aTOMOB B MoJiekyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenune aHunmmHa u3
HUTPOOCH30IA.

AmMuHokucnoTel. Homenknarypa u nzomepusi. OTaesbHble TPEACTABUTENU O-
AMHMHOKHCIIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlUU, O00pa3oBaHUE MENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak npuponHele nonuMepsl. llepBuuHas, BTOpUYHAs WM TPETHYHAs
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEIKOB: TUIPOJIW3, JE€HATypauus,
KaueCTBEHHBIC PEAKIIUU Ha OCIKH.

OKCNEpUMEHTAIIbHbIE METOAbl HW3YUYEHHUSI BEIIECTB M WX IPEBPAILCHUI:
pacTBopeHUEe O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpHU HarpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, pelIeHHE OHKCIePUMEHTANIbHBIX 3ajlad [0 TeMaM
«AsoTconeprkaiue OpraHu4eCcKue COEZIMHEHUS u «Pacrno3naBanue
OPraHUYECKUX COCTMHEHU .

BoicokOMOJIeKY/IAPHbIE COCIMHEHUS.

OCHOBHbBIE TOHATHSI XUMHUU BBICOKOMOJIEKYJSPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNAN, CPEAHSSI MOJIEKYJISpHAs



Macca. OCHOBHbIE METOABI CHHTE€3a BBICOKOMOJICKYJSPHBIX COCAUHEHUNU —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepusie wmatepuanbl. I[lmactmacchl (MOJUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJTUCTUPOJ, TMOJIUMETUIMETAKpWiIaT, MOJIUKApOOHATHI,
noMATHICHTepeTanaT). Y THin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHOBBIN, XJIOPONPEHOBBIM, N30MPEHOBLIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEIUAIIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasyiaraeMbie MOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMy MPHUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IIACTMACC U BOJIOKOH).

PacuétHrie 3agaun.

Haxoxnenue wmoiiekyaspHoi (OpMysbl OpPraHMYeCKOro COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOrOo COeAuHEHust 1Mo wmacce (00bEMY)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOJHBIX BEUIECTB, YCTAHOBJICHUE CTPYKTYpHOH (QOpMYIIbI
OpPraHMYecKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHMX CBOWCTB MIIM CIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJM BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS uYepe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIEC MTOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHUE,
AKCHEPUMEHT, MOJENb, MOJICIIMPOBAHHE.

du3nuka: Marepus, arToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (DU3WYECKUE BEJIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Mmacca.

buonorusi: knmetka, opraHu3M, JKocucTeMma, Owocdepa, meTabomH3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUM NHUTaHUSA, OpPOXKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: noaesHble HCKOMaeMble, TOIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAI[MOHATIBLHOTO THTAHUS,
MOIOIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0UYEK aTOMOB, KBAHTOBBIC YHUCJIA. DHEPreTUYECKUE YPOBHU U
noaypoBHU. ATOMHBIe opOuTanu. Kinaccudukamus XuMUIeCKUX 3JIEMEHTOB (s-, p-,
d-, f-omementsr). PacmpeneneHue SIEKTPOHOB IO AaTOMHBIM  OPOHUTAISIM.
DNeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO0—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(UTYpAIIMH HUOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX DJIEMEHTOB
JI.N. MenneneeBa. CBsizb nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX DJJIEMEHTOB C COBPEMEHHOM TEOpUEW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEepHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTauTmdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIMA H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BopopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICCTBUS.

BajieHTHOCT, W BaJleHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEJIUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MONEKYJISIpHOrO M HEMOJIEKYJISIPHOTO  CTPOCHUS.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BbIpaXXEHUSI KOHIUEHTPALUM PacTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcCTamoruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BAHUS OTJEIbHBIX MPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHUYECKON W OpraHuYecKou
XUMHM. 3aKOH COXPAHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] W MPEBPALLCHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TernoBbie 3PGheKThl XUMHUUYECKUX PEaKIIHil.
TepMoXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsi. DAKTOPHI, BIUSIONIME HA TMOJIOKEHUE XUMHUUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponutuyeckas aucconuaius. CuibHble U cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJAHBIX PACTBOPOB: KHUCJIOTHAsi, HEUTpasbHas,
menouHas. Bomoponueiii mokazatens (pH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTEeNbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHWSI.
Baxxneiimue OKUCIUTENM W BOCCTAaHOBUTENU. MeETOa dIEKTpOHHOro OanaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

ODKCNEPUMEHTAIbHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBpallCHMUIA:
pa3ioKeHUE TMEpPOKCHAA BOJOpOJa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIIMil HOHHOTO OOMEHa, OIPEICIICHHE
Cpelbl PacTBOPOB C IOMOIIBIO MHAWKATOPOB, M3YYEHHUE BIUSHUS Pa3IUUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYECKUEC
CBOMCTBA HEMETAIJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEaKIUU C
METaylaMd W  HEMETaUlaMH, BOCCTAHOBUTEJIbHBIE CBOWCTBA. [ WMAPUIEL.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxnmeHue B mpupoze, COCOOBI MONydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOPOIACOIepKaIIUe
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TIOMYYCHHSI
rajoreHoB. [[puyMeHeHne TajJOreHoB U UX COCUHEHUI.



Kucnopoa, o3on. JlabopaTopHble W NPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ou3nueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mOpupoje, CIOCOOBI MONy4deHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(IV), oxcun
ceprl(VI). CepHucrtas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOThI. [IpuMeneHne cepol U €€ COEAUHEHU.

Azor. Haxoxaenue B mpupoAe, CIOCOObI MONY4YEHHs, (PU3NYECKHE U
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbl. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[pruMeHeHue azota
U €ro COCIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMoNydeHUs, (puznueckue u
xumuueckue cBorctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenme Qocdopa u ero coenunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUGDUKAIWU.
dusznyeckue W XUMHUUYECKHE CBOMCTBAa TIPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepona(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, OOPAa30BAHHBIX YTIIEPOJIOM, U €T0
COEIMHEHUMH.

Kpemuuii. HaxoxpaeHue B mpupojie, CIOCOObl MOJy4YeHHUS, (PU3HUECCKUE H
xuMuudeckue cpoiictBa. Oxcuna kpemuusi(IV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpumeHneHue kpeMHUs U ero coenuHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor CUCTEME XUMUUYECKHUX JJIEMEHTOB.
OcoOEHHOCTH CTPOCHUS DJIIEKTPOHHBIX 000JI0YeK aTOMOB MeTawioB. OOriue
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY W TEXHUKE.
CmuiaBbl METAILIOB.

DNEeKTPOXUMUYECKUN psifi HanmpspkeHuid MeTtawioB. OOmme  crnocoObl

MOJTy4YECHUS METAJUIOB: TUAPOMETAILTYPI U, MMAPOMETAILTYPIusl,
anexkrpometamnyprusi. Ilonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOppO3UH.

OO6mrast xapakrtepuctuka MeTawioB [A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX JyeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3UMUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEUHECHUM.

O6mrast xapakrepuctuka metamuioB I[A-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJydyeHue, (QPU3NYECKUe u
XUMHAYECKHE CBOWCTBA, IMPUMEHEHUE IPOCThIX BEIIECTB W HUX COCAUHECHUMU.
XKeécTtkoCcTh BOABI U CLIOCOOBI €€ yCTpaHECHUSI.



AJIOMUHUN: TTOTydyeHue, (U3NYECKre U XUMMUYECKHE CBOWMCTBA, MPUMEHEHUE
MIPOCTOTO BEIECTBA M €ro coeAuHeHHil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Ou3NYECKUe U XMMUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). XpomaTel U JuUXpOMAaThl, HUX
OKHCJIMTENbHBIE CBOMCTBA. [lonyueHrne U NpUMEHEHUE XpoMa.

Ou3nyYecKkue M XMMHUYECKHE CBOICTBA MapraHiia MU €ro COCIUHEHUM.
Baxneitimue coenunenuss wapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUbL,
ruapokcuanl u conu xeneza(ll) u sxeneza(Ill). [TonyueHue u mpuMeHEHHUE Kee3a
U €ro CIUIAaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[Muuk: mnomydyeHue, (PU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQoTepHBIC
CBOICTBA OKCHJIa ¥ TUJPOKCHUIA IIMHKA, TUAPOKCOKOMIUIEKCHI ITMHKA. [IprmeHneHune
[IUHKA U €Tr0 COEIMHEHUM.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHUsI BEIIECTB M HUX IPEBPALLCHUI:
u3ydeHrue oO0paslioB HEMETA/UIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHCJIOpOJE, M3Y4YEHHE KOJUIEKIMM «MeTabl W CIUIaBbl», B3aUMOICHUCTBUE
IIEJIOYHBIX U MIEJT0YHO3EMETBbHBIX METAJUIOB C BOJOM (BO3MOYKHO HCIOJIb30BAHHE
BUJIEOMATEpUaIoOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOPaMU KHCIOT U
1IEJI04€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUYECKME aHUOHBI, KATUOH BOJOPOJa
U KaTHOHbl METAJUIOB, B3aUMOJEWCTBUE THUAPOKCUIAOB AIIOMUHUA W ILUHKA C
pacTBOpamMu KHCJIOT M ILIEJIOYEH, PELIEHUE HSKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTaiubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeH yCTOWYMBOTO pa3BUTHUS yeioBeuecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3aluil XMMHUYECKOT0 MPOU3BOACTBA. [[pombliieHHbIE
crocoObl MOYYEHHUs Ba)XHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOACTBA aMMHUAKa,
CEpHOU KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHUE OKPYXKAIOIIEH Cpenbl M €ro MOCIEACTBHS.
Ponp xumuu B o0ecreueHnH SHEPreTuueckoil 0€30MacHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUHA MEAULIMHBI.



XWMUS MUY OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE J00aBKu. Poiap xuMum B
00€eCIIeueHUH TUIIEBON 0€30MaCHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJb30BAHMS MPENaparoB OBITOBOW XUMUU B TIOBCEAHEBHOM
KU3HU.

XUMHSI B CTPOUTEIHCTBE: BXKHEUIIINE CTPOUTENbHBIE MaTepHualibl (IEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIC YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexHOMOTH Y.

PacuétHnle 3agaun.

Pacuértel: Macchl BemecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMHU, €CIW OJJHO U3
BEIIIECTB MMEET MNpPUMECH, MacCchl (00BEMa, KOJIMYECTBA BEIIECTBA) IPOJIYKTA
peaKkiuu, €CiIu OJHO M3 BEHIECTB JaHO B BHJIE pacTBOpa C ONPEACIEHHOU
MAacCOBOM J0JIEMl pAacTBOPEHHOrO BEILIECTBA, MAacCCOBOM [JOJIM U MOJSIPHOM
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJU BBIXOJAa MPOAYKTA PEAKIIUU OT
TEOPETUYECKHA BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus ~ MeXnpeaMETHBIX  CBsA3€H MpU  HM3y4YCHHH  OOmed W
HeopraHmyeckoi xumuu B 11 Kiacce oCylIecTBISIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, IPUHSATHIX B OTAEIBHBIX
npeaMeTax €CTECTBEHHO-HAYYHOTO [UKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiaccHudUKanus, NEePHOIUIHOCTb, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJEb, MOJICIUPOBAHHUE.

®dusuka: Marepus, MHUKPOMHUP, MaKpOMHUpP, aTOM, D3JIEKTPOH, TMPOTOH,
HEUTPOH, UOH, U30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUYECKUN YPOBEHb,
BEIIIECTBO, TeJO, OOBEM, arperaTHoe€ COCTOSHME BEIIECTBa, HJCaJIbHBIN Tras,
(bu3HYeCcCKUe BEIMYMHBI, CIHHHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHusM, dKocucTema, ouocdepa, MeTab0IM3M, MaKpO-
1 MHUKPOJJIEMEHTHI, OCIIKH, JKUPHI, YIICBOAbI, HYKIICHMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTHHU B IKOCHCTEMAX.

I'eorpadus: MuHepasnbl, TOpHbIE TOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHomorus: XUMU4YEcKass MPOMBIIIJIEHHOCTh, METALUTYPTHs, CTPOUTEIbHBIC
MaTepHaibl, CEILCKOX03IUCTBEHHOE MPOM3BOJCTBO, IMHUIIEBAs MPOMBIILICHHOCTb,
dbapmarnieBTHYECKAs MIPOMBIIIJICHHOCT, MIPOU3BOACTBO KOCMETUYECKUX



nmpemnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUaiOB, OJCKTPOHHAA
MMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBMM € CHUCTEMHO-IEITEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MNpeaMeTa «XUMUsS» Ha YPOBHE CPEIHETO
oO1iero o0pa3oBaHMsS BBIICJICHBl CJCAYIOIIME COCTaBISAIONIME: OCO3HAHUE
0oOydJarolmuUMHCsT POCCUMCKON TpaXKJaHCKOW HJEHTUYHOCTH;, TOTOBHOCTh K
CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOONPEACICHUIO; HAJTUUME MOTUBALIMM K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTh OOYYalOmUXCS PYKOBOJCTBOBATHCS
OPUHSATBIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPaBOCO3HAHMS, IKOJOTUUECKON KYJIbTYpPbl; CHOCOOHOCTh CTaBUTH LIEJIU U CTPOUTH
KU3HCHHBIC TUIAHBI.

JInyHOCTHBIE PE3YJAbTaThl OCBOCHHUSI MpeAMeTa «XHUMHS» OTPaKkaroT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEILHOW W TMPAKTUYECKOW JEATCIBHOCTH
o0ydJaromuxcs B Mpoliecce peain3aiu 00pa3oBaTeIbHON JIEITEIIBHOCTH.

JInyHOCTHBIE PE3YJbTaThl OCBOCHMUS MpeAMeTa «XUMHS»  OTPa’KaroT
c(OpPMHUPOBAHHOCTh OTbITA TO3HABATEIBLHONM M TMPAKTHUYECKOW JeATEIbHOCTH
oOydJaromuxcs B Mpoliecce peajan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U MPABOMIOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax W NpaBUIaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 3a7a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY W
apryMEHTBI JPYTUX PU aHAIU3€ Pa3IMYHbIX BUJOB YUeOHOU EATEIIbHOCTH;

2) NIaTPUOTHYE€CKOT0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOUIEHHS K MCTOPUYECKOMY W HAYYHOMY HAaCIEIHIO
OTECUYECTBEHHON XMMUH;

YBOXEHHUS K TMPOIECCY TBOPUYECTBA B OOJACTH TEOPUHM W TMPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAYKH €CThb PE3yIbTaT
JUINTENbHBIX ~ HAOMIOJEHUM, KpPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca U TMO3HABATEJIbHBIX MOTHBOB B TMOJYYCHUU U MOCIEAYIOIIEM
aHanau3e MH(POpMAIMU O MEPENOBBIX JTIOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHOU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOpaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIICH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYTIKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTeW 370poBOro M Oe3zomacHoro oOpa3a JKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS] K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

cOOJIFO/ICHUST TIpaBUJl OE30MAaCHOrO OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

MOHUMAHUSI I[EHHOCTU TPABUJI HWHIWBHUAYAJTbHOTO M  KOJUICKTHBHOT'O
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HENPUSITHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEHUS );

5) Tpya10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HMCCIE0BATENbCKOM
NESTEIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrWX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4yacTHE€ B PEUICHUUM NPaKTUYECKUX 3ajad
COIMAIbHOM HAIPaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poOJia, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAJIbHOW TpPaeKTOpUH
oOpa3oBanusa, Oymymiedl mpodeccnr W peanu3aii COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECO00PA3HOr0 OTHOUIEHUS K MPUPOJAEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MMOHUMAHHS TJIO0AJTBHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM, BIUSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pELIeHUs] BOPOCOB PAIMOHAIIBHOTO MIPUPOAONIOIB30BAHUS;

AKTUBHOI'O HEOPUATUSA JEHUCTBUM, MPHUHOCAIIMX BpEH OKpPYKaAIOLIEH
MPUPOJIHON cpejlle, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HaJIM4us Pa3BUTOTO KOJOTUYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYIbTYpHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MU B TO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
NpaKkTUKEe, CHOCOOHOCTHM W YMEHMsSI AaKTUBHO TMPOTHUBOCTOSATH HJICOJOTHH
xemo(pobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKUd U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHUs crnenuduKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
npeACTaBiIeHUs 00 OKPY’KAroIeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpobJieM COXpaHCHHS
MPUPOJTHOTO PABHOBECHS;

yOeXXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBUIIM3AlMUA: B €€ T'yMaHUCTUYECKOW HAIPaBJICHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOW KYyJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCIIOBUHM YCHEIIHOTO TPYJa M DKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMaHUsl CYHIIHOCTH METOJ0OB
MO3HAHMS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIsl aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE Hay4yHbIX ()aKTOB U HMEIOMIMXCS JaHHBIX C IEJIbI0  TMOIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
peuieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

VMHTEpPECa K MO3HAHUIO, UCCIIEIOBATENBCKOM AEATENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY OOpa30BaHHUIO W
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWI [0 XUMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMM;

HMHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
JNEATENTBHOCTH.



METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaThl OCBOEHHS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHus BKIIOYAOT:

3HAUMMbIE IS bopMHpOBaHUS  MHPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYUHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa MU CHEHU(PUKY METOJO0B IO3HAHUS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPruUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHe);

YHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMITIETEHIIMH 00YyYarolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS M YHUBEpCAJbHBIC yueOHBbIC
JEUCTBUS B TTO3HABATEIILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIEe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JIEHUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh LENu JACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl ICSITENBHOCTH C IOCTABICHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHWU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIAICJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS VISl OOBSICHEHUS OTJEIBHBIX (DAKTOB H
SIBJICHU;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KiIacCU(PUKAMKM BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABIMBATh MPUYMHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCyKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBObI U 3aKIIOUCHHUS;

MIPUMEHSITH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKUE
(3HaKOBBIE) MOJIEIU, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUuUeckas (QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENbHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSITh HAa3BaHHbBIE MOJEIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbCKUE IeHCTBUS:

BJIAJI€Th OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH LIEJIHM U 33/1a4d UCCIIEIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEACHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJO0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM UM  TMPOCKTHOU
NEATeNIbHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAKTUYECKUX 3a]a4, NPUMEHEHUIO Pa3InYHbIX
METOJIOB MTO3HAHUA.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3NIMUYHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dHO-
NOMYJsIpHAsl JUTepaTypa XHMHUYECKOrO COJAEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3upoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JI0OCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUI U Pa3IMYHBIX OUCKOBBIX CUCTEM;

CaMOCTOSITETILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIPEICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U APYTHE);

WCIIOJb30BaTh HAYYHBIM A3bIK B KayecTBE CpeAcTBa Mpu pabore c
XAMUYECKOW WH(POpMANME: NPUMEHSITh MEXKIpeAMEeTHbIe ((QHU3uvecKkue u
MaTeMaTUYEeCKHe) 3HAKU M CUMBOJIBI, (OPMYIIbI, aO0OpeBUATypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI B XOJ€ AUAJIOTa U/ WU
JTUCKYCCHH, BBICKA3bIBATh W€, (POPMYIHPOBATH CBOU MPEITIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C IIPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMH ITPU BBITIOJIHEHU U
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONW pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alni y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUK B
X0J1e 00CYKJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryisiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYUIECTBJISATH CBOIO MO3HABATEIBHYIO
NeSTENbHOCTh, Ompenesss €€ Lead W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuTM JEHUCTBUNA TIpH
BBIMIOJTHEHUU Y4YEeOHBIX M HCCJIEAOBATENbCKUX 3a/ad, BbIOMpaTh Haubosee
b eKTUBHBIN crmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JICSITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIEe pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA YTIyOIEHHOM
YpPOBHE Ha YPOBHE CpeJHEro oOmero o0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUC
JUISL y4eOHOTO MpeaMeTa « XUMUS» HaydHbIC 3HAHMSI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHUIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JESITCIHHOCTU
[0 MOJYYEHUI0 HOBOI'O 3HAHUS U NMPUMEHEHHIO 3HAHUW B PA3IMYHBIX Y4EOHBIX
CUTyalusiX, a TAaK’Ke B PEaJIbHbIX )KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX ¢ XUMHEl. B
MporpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpenmeTHble  pe3ynabTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHSI»
OTPaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWW OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECIICUCHHH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUYECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEAMIMHBI, CO3JaHUU HOBBIX MaTEpUAJOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B o0ecrieueHun paloOHAILHOTO
MPUPOAOIIONB30BaHNsA, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyIbTYphI
YeJIOBEKa, a TaKKe OJKOJOTMYeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO U IPUPOJIHOM CPELIE;

BJIQJICHHUE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATaIOIUE MOHATUSA — XUMHUYECKUH 3JIEMEHT, aTOM, SIAPO U dJIEKTPOHHAS
o0onoyka aroma, s-, p-, d-aTOMHbIE OpOUTAIM, OCHOBHOE U BO30YKIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTaneil, HWOH, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBIN CKelleT, PYHKIIMOHAbHAS
rpynna, pajgukain, CTpyKTypHble Gopmyibl  (pa3BEPHYTHIE, COKpPAIEHHEIE,
CKEJIETHBIE), M30MEpUs CTPYKTYpHasi M MPOCTPAaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUNA psAJl, TOMOJOTH, YTIEBOJAOPOJIbI,
KHACTIOPOJI- U a30TCOJEpKalIUe OpPraHUYeCKUe COCAMHEHHS, MOHOMEp, TOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHH, 3aKOHBI
(nepuonunueckuit 3axkon J[. M. MenneneeBa, Teopus CTPOCHHS OpPraHUYECKUX
BeniecTB A. M. ByTnepoBa, 3ak0H COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPAIICHUS DSHEPrUM TMPU XUMHUYECKHX PEaKIUSAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
0 MEXaHH3MaxX XHMHUYECKHX pPEaklUHi, TEPMOAUHAMHYECKUX KM KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIH W Me30MepHBIN 3¢ dexTol, opueHtanTsl | u Il pona);
(akToNOTrNYEeCKNE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTENBbHOCTH  YelIoBeKa, OOMIMX  HAyYHbIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TepepaboTku HedTH);

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITHUS MPHU
ONMCAHHMM COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COECINHEHN;

c(hOpMHUPOBAHHOCTh YMEHHI:

WCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PACKpPbIBATH UX CYIIHOCTD:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  IOCPEJACTBOM  COCTABIICHHMS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuidi HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLIIOCTPAIun
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAaHABIMBATh MPUHAJICKHOCTh HM3YyUYECHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, J1aBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoauTh TPUBHAIIBHBIC Ha3BaHUS JJI OTACIIbHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TOIYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbICTUl, alleTAIbJICTU, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAS KHUCJIOTHI,
[JIMIMH, aJlaHWH, MajabTo3a, (PpyKTO3a, aHWIWH, TUBUHWI, U30TPEH, XJIOPOIPEH,
CTHPOJI U IpYTHE);

c(hOpMUPOBAHHOCTh yMEHUSI OMNPENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYECKUX COCAMHEHUAX (KOBaJEHTHAs WM WOHHAs CBs3b, O- W T-CBS3b,
BOJOPOJHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IIOJIOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uUecKkue MU XUMHYECKHME CBOWCTBA THUIMYHBIX TPEICTABUTEICH pPa3TUYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJKAHOB, IIMKJIOAIKAHOB, AJIKEHOB, aJKaJIMCHOB,
QJIKWHOB, apOMAaTHUYECKHUX YIJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUJIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHCJIOT, OEJKOB, YIJIEBOJAOB (MOHO-, JH- W TIOJIMCAXapHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKIY  HHUMH  YPaBHCHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUH C MCIOJB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHS IIOJATBEPXKIAaTh Ha KOHKPETHBIX IMPUMEpPaX
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COSTUHECHHH OT
KpPaTHOCTH U THIIA KOBAJEHTHOM CBS3H (C- U M-CBS3M), B3AUMHOTO BJIMSHUS aTOMOB
Y rpynn aTOMOB B MOJIEKYJIax;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTepPHU30BaTh HCTOYHUKHU YTIIECBOIOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojib), CIHOCOOBI €ro TMepepaboTKh M
MPaKTHIECKOE TPUMEHCHHE TIPOYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIQJCHUS CHCTEMON 3HAaHWHW O €CTECTBEHHO-HAYYHBIX
MeToJax IMO3HaHUS — HAOJFOACHUN, U3MEPECHUH, MOJICIUPOBAHUN, YKCIICPHUMEHTE
(peaibHOM U MBICJICHHOM ) U YMEHHUS MPUMEHSTh 3TH 3HAHUS;

c(hopMHUPOBAaHHOCTH YMEHHUS MPUMEHSTh OCHOBHBIC onepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHATUSIMU U TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB A
0oJiee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenMYUH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYE€Thl MO HAXOXKACHUI) XHUMUYECKOU
dbopMyIbl BelIeCTBA MO W3BECTHBIM MACCOBBIM JIOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AaHATU3UPOBATH U OICHUBATH
C TO3WIMH  DKOJIOTMYECKOW  O€30MacHOCTH  TMOCHEACTBHS  OBITOBOM U
POU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMIX, CBI3aHHBIX C XUMHECH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIHPHO IUIAHUPOBATh W IMPOBOJUTH
XUMUYECKUM DKCIEPUMEHT (MOJy4YEHUE UM M3YYEHHE CBONCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHbIC PpEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1a4 10 PACIO3HABAHHMIO OPTaHWYECKUX BEIIECTB) C COOJIOJACHUEM IPaBUII
0e30macHOro OOpaIlleHWs ¢ BEIIeCTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATh B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLICHUBATH UX JOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTh YMCHHIA:

cOOJIFOIaTh MpaBHUIa YKOJOTHYCCKH 11eJIeCO00Pa3HOTO MOBEACHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETrO 3/I0POBBS, OKPYKAIOIICH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JECWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKHUX BEIIECTB, TOHUMAs cMbIC rtokaszareis [1/1K;

aHaJIM3UPOBATH 11€7I€CO00PA3HOCTh NMPUMEHEHHUS OPraHWYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBJIATh IICJIICHANIPABICHHBI TOMCK
XUMHUYECKONW MH(MOPMAIIMK B Pa3IUYHbIX HCTOUYHMKAX (HaydyHasi U y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoi mHGopMmanuu, UHTepHET U IpyTHe), KPUTHICCKU
aHAJIM3UPOBATh XMMHYECKYI0 MH(OpMAIIMIO, mepepadaThiBaTh €€ M UCIOJIH30BaTh
B COOTBETCTBHUH C MOCTABJICHHOMN y4eOHOM 3a1adeH.



11 KUIIACC

[IpeamerHble pe3ynbTaThl OCBOCHHS Kypca «OOIas U HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX MU IO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE U 3HAYCHUU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ pojii B 00ECHEYEHUU YCTONYMBOTO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MHUPOBO33pECHMSI U OOIMIEW KyJIbTYphl YeEJIOBEKa, a Takxke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U TPHUPOIHOMU

cpene;
BJIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAECT:
OCHOBOIIOJIAralOIINE TOHATHS — XUMHUYECKHUH DJJIEMEHT, aToM, SApO aToma,

W30TOIIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U
BO30YXKIEHHOE COCTOSHUS aToma, THOpHAM3alids aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi peleTka, XUMHUYECKash peakiusi, pacTBOp, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOW 3(deKT
XUMUYECKOW PeaKIuM, CKOPOCTh XMMUUYECKON peakiii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKOW AMCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILCHUS SHEPTUM MPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHUCTBYIOIIMX MacC), 3aKOHOMEPHOCTHU, CUMBOJIMYECKHUI S3bIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XHMHUYECKHX  SIBIICHUW,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaxX XUMHYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JIUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTABE, IMOJIYYECHHH M OC30ITaCHOM
HCIIOIb30BAaHUN BAKHECHUINNX HEOPraHMYECKHX BEIICCTB B OBITY M MPAKTHYCCKOU
NEATeIPHOCTA  YeJOBEKa, OOMMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTepHbBIC INPHU3HAKH TOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAIICHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
cocTaBlieHUs (GOpMyJ BELIECTB M YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cucreMatnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHHUSI OMPEACIISATh BAJCHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BHUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAsS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTALUIMYECKOW peméTku, OOMEHHBIM H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  yYMEHHUMW:  KJIaCCUPUIMPOBATH:  HEOPraHUYECKHE
BEILIECTBA M0 UX COCTaBY, XUMUYECKUE PEAKIIUM M0 PA3JIUUYHBIM TPU3HAKAM (YHUCITY
U COCTAaBy pEarupyrolilux BEIIECTB, TEIIOBOMY 3(P(dEKTy peakiuu, U3MEHEHUIO
CTEMEHEeW OKHCIICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTaliu3aTtopa H
JIPYTHUE); CAaMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa /I.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO, O0BSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB ¥ HOHOB XHMMHUYECKHMX DJIEMEHTOB IE€PBOrO—UYETBEPTOTIO IIEPUOJIOB
[Tepuoanueckoii CHUCTEMBI J.. Menpeneena, HCTIOJIB3YSI MMOHSTHUS
(QHEPTEeTUYECKHE YPOBHH», «IHEPreTHUECKUE TOIYypOBHUY», «S-, p-, d-aTOMHbIE
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMsSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M UX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpPMHPOBAHHOCTh ~YMEHHI: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHUYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaklui; peaklnii MOHHOrO0 OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  pEeaKIui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe TUIPOKCOKOMILIEKCOB IIMHKA U aJIFOMUHUA);



c(hOpPMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4ETOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakiud B 3aBUCHUMOCTH OT pPa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS O/ BIUSHUEM
BHEIIHUX Bo3aeicTBuil (npunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE MPUHIUNBl XUMUUYECKUX TMPOU3BOJICTB; II€JI€CO00PA3HOCTh
MPUMEHEHHS] HEOPraHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONTB3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJaX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIOICHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICIICHHBIN ), UCTIOJNb3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U IS OOBSICHCHHS XUMHYECKUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPAKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBIISATh B3aUMOCBSI3h XMUMHUYECKHUX 3HAHHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00Jee 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUSI TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSITHM «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHIEHTPALIHY;
MAaccChl BEIIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECCTB; TEIUIOBOrO A(ddekTa
peakiuu; 3HAYeHUs BOJOPOJHOTO TOKa3aTessh pacTBOPOB KHUCIOT U IIENOYEH ¢
M3BECTHOW CTENEHBIO AMCCOLMALMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
NPOJYKTa PEaKIMH, €CIM OJIHO M3 MCXOJHBIX BEIIECTB JaHO B BUJE PACcTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(uMeeT mpuMeEcH); JOJHM BBIXOJA NPOAYKTa pPEakUuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
CpeAbl pacTBOPOB BEIIECTB C MOMOIIbI) HWHAMKATOPOB, HW3YYCHUE BIUSHUS
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o TemaM «Mertamisy U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAMHU U J1a00paTOpHBIM
obopynoBanueMm, (HOpMyTUpOBATH IIENb HWCCIICNOBAHMS, MPEACTABISATH B
paznuuHoON (opMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh M OIICHUBATH HX
JOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTh YMEHHI: COOIIOAATH MPaBUJIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0OOpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, HYKOJIOTUYECKH II€JIE€COO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOTHOMN
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBbI OMPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIUK B Pa3IMUHBIX UCTOUHHKAX (HaydHasi U yueOHO-HaydHAas
auTepaTypa, cpeAcTBa MaccoBoi uHdopmanuu, MHTEpHET U Apyrue), KpUTHIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, TiepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON yueOHOM 3aadeil.
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s¢upsl. XKups



https://m.edsoo.ru/P7N2V3O4M
https://m.edsoo.ru/R7J0I2D2K
https://m.edsoo.ru/T3M9R5L7Q
https://m.edsoo.ru/O8M5C0D7R
https://m.edsoo.ru/O5F9X4H3N
https://m.edsoo.ru/C8X9Q7P7R
https://m.edsoo.ru/D9E8C8B6J
https://m.edsoo.ru/F9H8K7A2K

3.3 YraeBo bl 9 https://m.edsoo.ru/DSR3M3LIA
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kamye opraHndeckue coeIMHeHUus
4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12 https://m.edsoo.ru/E7Q8X8U4S
Hroro no pazneny 12
Paszgea S. BoicokomMoJiekyJIsipHble COeAUHEHUS
5.1 BricOKOMONEKYISIPHBIE COEAUHEHUS 6 https://m.edsoo0.ru/J6E3P2V3Q
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102
I[MPOTPAMME



https://m.edsoo.ru/D5R3M3L9A
https://m.edsoo.ru/E7Q8X8U4S
https://m.edsoo.ru/J6E3P2V3Q

11 KVIACC

HaumeHoBaHue pa3ieioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHBbIe (LI (POBbHIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMa. [lepuoanueckuit
IT
1.1 SAROT 1 1 ICPHOIICCRA CHETEMA 9 https://m.edsoo.ru/L4USE4S7C
XUMUYECKnX deMeHToB J1. 1.
MenneneeBa
Crpoenue BeniectBa. MHOrooOpasue
1.2 11 1 https://m.edso0.ru/S8T5SV6K8C
BEIIIECTB
1.3 XUMUYECKUE PEAKIINU 19 1 3 https://m.edsoo.ru/O8P9F6R4A
Hroro no pazneny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemeramibl 31 1 https://m.edsoo.ru/Z5C7K4B6Z
2.2 Meranbl 23 1 https://m.edsoo.ru/S3L.2P4M9J
Hroro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HbL
MeTo bl TO3HAHUS B XUMUH. XAMUS U
3.1 9 https://m.eds00.ru/O9P8SO0Q1W
KU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 2

I[TPOTPAMME



https://m.edsoo.ru/L4U8E4S7C
https://m.edsoo.ru/S8T5V6K8C
https://m.edsoo.ru/O8P9F6R4A
https://m.edsoo.ru/Z5C7K4B6Z
https://m.edsoo.ru/S3L2P4M9J
https://m.edsoo.ru/O9P8S0Q1W




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[IpenMer u 3HaUeHUE
OPraHU4eCcKO XUMHH,
MIpe/ICTaBIeHNE O MHOI000pa3uu
OPraHNYeCKUX COCTUHEHUN

https://m.eds00.ru/C9G2Z1V1U

DJNEeKTPOHHOE CTPOCHUE aToMa
yriiepoa (OCHOBHOE U
BO30YXKIEHHOE COCTOSTHUS).
BasieHTHBIE BO3MOXXHOCTH aTOMa
yriepoa

https://m.edsoo.ru/U5U1S214Y

XuMH4YecKas CBA3b B
OpPraHUYECKUX COCAMHECHUSX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CBA3EH

https://m.eds00.ru/O8VIK1Y9U

Teopus CTpOCHUS OpPraHUIECKUX
coenunenuit A. M. byrneposa

https://m.edsoo.ru/YOP7N2R2B

Buner u3omepun: CTpykTypHas,
MIPOCTPAHCTBEHHAS. DIEKTPOHHBIE
3¢ deKTh B MOJIEKyIax
OpPraHUYECKUX COEIMHEHU

https://m.edsoo.ru/F4H4M4M3S

HpeﬂCTaBHeHI/Ie 0 KJ'IaCCI/I(bI/IKaI_[I/II/I
N CUCTEMATHUYCCKaA

https://m.edsoo.ru/T1 Y4K9OM6N



https://m.edsoo.ru/C9G2Z1V1U
https://m.edsoo.ru/U5U1S2I4Y
https://m.edsoo.ru/O8V9K1Y9U
https://m.edsoo.ru/Y0P7N2R2B
https://m.edsoo.ru/F4H4M4M3S
https://m.edsoo.ru/T1Y4K9M6N

nomenkiarypa (IUPAC)
OpraHu4eCKuX BCIICCTB

Knaccugukamnus peaxuii B
OPraHU4eCKOM XUMHH

https://m.edsoo.ru/R2R1A5J01I

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

https://m.eds00.ru/D8O3P5Y2G

AJKaHBI: TOMOJIOTHYECKHM psiL,
obmas Gpopmysna, HOMEHKIATypa U
M30Mepusi, IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

https://m.edsoo.ru/X9H6COV4E

10

CDI/ISI/I‘-IGCKI/Ie U XUMHYCCKUC
CBOMCTBA AJIKAHOB

https://m.edsoo.ru/U0T8M5D2U

11

Haxoxnenue ajikaHOB B IPUPOJIE.
CriocoObl OTy4eHHS U
MIPUMEHEHHE aJTKAaHOB

https://m.edsoo.ru/Y6L4I8ES]

12

Huxnoankansl: obmas Gopmyina,
HOMEHKJIATYpa ¥ U30MEpHs,
0COOCHHOCTH CTPOCHHSI U
XUMHUYECKHX CBOWCTB, CIIOCOOBI
MOJTyYCHHUS ¥ TIPUMCHEHUE

https://m.edsoo.ru/L3M0Q4G4H

13

Pemienune pacu€THbIx 3a1a4 Ha
OIIpe/IeJICHUE MOJIEKYIISIPHOM
(hopMyITbl OPraHUYECcKOTO
BEIIIECTBA IO MAaCCOBBLIM JOJISIM
aTOMOB DJIEMEHTOB, BXOISIINX B
ero cocraB. Cucremaruzanus u
000011IeH1E 3HAHUI 10 TEME

https://m.edsoo0.ru/O1T3VIN1X



https://m.edsoo.ru/R2R1A5J0I
https://m.edsoo.ru/D8O3P5Y2G
https://m.edsoo.ru/X9H6C0V4E
https://m.edsoo.ru/U0T8M5D2U
https://m.edsoo.ru/Y6L4I8E5J
https://m.edsoo.ru/L3M0Q4G4H
https://m.edsoo.ru/O1T3V1N1X

14

AJIKEHBI: TOMOJIOTUYECKUM psI,
obmras popmysa, HOMEHKIATYpa,
IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MouieKkyn. CTpyKTypHast U LUC-
TPaHC-U30MEPHS ATTKEHOB

https://m.eds00.ru/Q27Z77Z7Y9R

15

duznyecKkue U XUMHUYECKHe
cBoiicTBa ankeHoB. [IpaBuio
MapkoBHHMKOBa

https://m.edsoo.ru/U4X0HI9Y8N

16

CriocoOslI mostyueHus u
MpPUMEHEHHE ATKCHOB

https://m.edsoo.ru/E6P4M201M

17

[IpakTuueckas pabora Ne 1 o
teme "[loydenue sTuneHa u
HU3yYECHHUE €ro CBOUCTB"

https://m.edsoo.ru/BOR1W2X7L

18

Pemenue pacu€rHbIx 3a1a4 Ha
OIpENEICHUE MOJIEKYIISIPHOM
(hopMyIIBI OPraHMIECKOTO
BEIECTBA

https://m.edsoo.ru/Y5X0S2Q0N

19

AJNKaZAMEHbI: CONPSHKEHHBIE,
W30JIMPOBaHHbBIE,
KymynupoBaHHble. OcCOOEHHOCTH
AJIEKTPOHHOTO CTPOCHUS

https://m.edso0.ru/O6L4F3E60

20

XuMHudecKre cBolicTBa
COHpSDI(éHHHX JUCHOB

https://m.edsoo.ru/C1H6S1S3S

21

Crnioco0bl mostyueHust u
PUMEHEHHE aJIKaIMECHOB

https://m.edsoo.ru/ESZ3G5R1L

22

AJKUHBI: TOMOJIOTUYECKUN psi,
oOmias opmyna, HOMEHKIATYpa,

https://m.edsoo.ru/Z8L0D4R4G



https://m.edsoo.ru/Q2Z7Z7Y9R
https://m.edsoo.ru/U4X0H9Y8N
https://m.edsoo.ru/E6P4M2O1M
https://m.edsoo.ru/B0R1W2X7L
https://m.edsoo.ru/Y5X0S2Q0N
https://m.edsoo.ru/O6L4F3E6O
https://m.edsoo.ru/C1H6S1S3S
https://m.edsoo.ru/E5Z3G5R1L
https://m.edsoo.ru/Z8L0D4R4G

JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYJ, (pu3nuecKkre cBocTBa

23

XUMHYECKUE CBOMCTBA AJIKKNHOB

https://m.edso0.ru/16Z27S6U91

24

KauecTBenHsble peakuuu Ha
TPOMHYIO CBSI3b

https://m.eds00.ru/COWOY6S6R

25

CriocoOsl nostyueHust u
MPUMEHEHHE AIKHHOB

https://m.edso0.ru/L5X7C4G8E

26

Pemenue 3agau: pacy€Tsl o
YPaBHEHUIO XUMUYECKON peaKinu

https://m.eds00.ru/C8P579Z1K

27

Cucrtemaruzanusa 1 0000IIeHne
3HAHUH 110 TEME

https://m.edsoo.ru/OOW4L6H4Q

28

ApEeHBI: TOMOJIOTHYECKUH DS,
obmas gopmysna, HOMEHKIATYypa.
DIJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYN O€H30J1a U TOJy0JIa, X
(uznueckue cBoicTBa

https://m.edsoo.ru/F3C4B209W

29

XHUMHUYECKUE CBOMCTBA apEHOB:
peaKIK 3aMeIeHUs

https://m.edsoo.ru/L7U2L1WS8S

30

XuMHdecKkre cBolcTBa aApPCHOB:
PCaKIuu MpUCOCIUNHCHUA,
OKHCJIEHHE TOMOJIOIOB OeH301a

https://m.edsoo.ru/R6U319G8B

31

OCo0GeHHOCTH XUMUYECKUX
CBOMCTB CTUpPOJIA

https://m.edsoo.ru/S4C5B4V1X

32

Pemenue pacu€THbIX 3a1a4 Ha
OTIPEJEIIEHUE MOJIEKYIPHOU
(bopMyIbI OPraHUYECcKOTO

https://m.edsoo.ru/W4J6S1T41



https://m.edsoo.ru/I6Z7S6U9I
https://m.edsoo.ru/C9W0Y6S6R
https://m.edsoo.ru/L5X7C4G8E
https://m.edsoo.ru/C8P5Z9Z1K
https://m.edsoo.ru/O0W4L6H4Q
https://m.edsoo.ru/F3C4B2O9W
https://m.edsoo.ru/L7U2L1W8S
https://m.edsoo.ru/R6U3I9G8B
https://m.edsoo.ru/S4C5B4V1X
https://m.edsoo.ru/W4J6S1T4I

BCIICCTBA

33

CrniocoObI mosryueHust 1
MPUMCHEHHUE apECHOB

https://m.eds00.ru/O0Z5A8Q7R

34

T'enetnyeckas cBs3L MCKOY
Pa3IMYHBIMH KjlIaCCaMU
YIII€BOJOPOJIOB

https://m.edsoo.ru/M3K8G1B9Z

35

Pacuérel no ypaBHEeHUAM
XUMHYECKUX PEAKIIUH.
Cucremaru3anus U 0000IIeHNe
3HAHUH 110 TEME

https://m.edsoo.ru/W8T9K7V7B

36

[Ipuponnsii ras. IlomytHeie
He(TsAHbIE Ta3bl

https://m.edso00.ru/X3S0V3IM5W

37

KameHnHBI#1 yroJib 1 IpoIyKThI €r0
nepepadoTKu

https://m.edsoo.ru/D5P5SN7E2]

38

Hedts 1 ciocoOmr e
nepepabotku. [Ipumenenmne
MPOAYKTOB MepepaboTKu HEPTH

https://m.edsoo.ru/J7Z7E7TAO0W

39

I'eneTnveckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMU
YTJI€BOIOPOJIOB

https://m.edsoo.ru/W6W1M4AS5R

40

FaJ’IOFeHOHpOI/BBOI[HI)IC
YrJIIEBOAOPOAOB: JICKTPOHHOC
CTPOCHHC, pCAKIINH 3aMCIICHUA
rajorctHa

https://m.edsoo.ru/V4X1R2Z7F

41

JlericTBUE MIEI0YEH HA
rajoreHIpou3BOAHbIE.
BzaumoneiictBue
JUTAIOT¢HAJIKAHOB C MArHUEM U

https://m.eds00.ru/O8Z9G2K3C



https://m.edsoo.ru/O0Z5A8Q7R
https://m.edsoo.ru/M3K8G1B9Z
https://m.edsoo.ru/W8T9K7V7B
https://m.edsoo.ru/X3S0V3M5W
https://m.edsoo.ru/D5P5N7E2J
https://m.edsoo.ru/J7Z7E7A0W
https://m.edsoo.ru/W6W1M4A5R
https://m.edsoo.ru/V4X1R2Z7F
https://m.edsoo.ru/O8Z9G2K3C

UHKOM

42

Cucremaru3zanus u o6o0meHne
3HaHUM 10 pas3zieny
"YrneBonoposr"

https://m.edsoo.ru/U1J5P9M 1]

43

KonTtposnsHas paboTa o teme
"YrneBonoposr"

https://m.eds00.ru/S9Q9Y6GEN

44

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHH PsiJI,
obmas Gpopmyna, CTpOCHUE
MOJIEKYI, U30MepHs,
HOMEHKJIaTypa, Kiiaccu(ukanus,
(uznueckue cBoicTBa

https://m.edsoo.ru/S2EIN7P2Y

45

XUMHUYECKHE CBOUCTBA
MpeACIbHBIX 0THOATOMHBIX
CITUPTOB

https://m.edsoo.ru/K8D5Q3HIV

46

CriocoObl oTy4eHHS U
MPUMEHEHHE OTHOATOMHBIX
CIIHPTOB

https://m.edsoo.ru/VEG7PID&Q

47

[IpocTeie 3upel: HOMEHKIATYypa
Y U30MepHs, 0COOEHHOCTH
(HDUBUYECKUX U XUMHUYECKHUX
CBOMCTB

https://m.edsoo.ru/Z3X6J9ES5R

48

MHOroaTroMHbI€ CIIUPTHI:
STUJICHTJIMKOJIb U TJIULIEPUH, UX
(buznuecKkrue 1 XuMUYeCcKHe
CBOIiCcTBa

https://m.eds00.ru/X30Q308G0S

49

CriocoObI nostyueHust u
NPUMEHEHNE MHOTOATOMHBIX

https://m.edsoo.ru/A7U3Y1J9K



https://m.edsoo.ru/U1J5P9M1J
https://m.edsoo.ru/S9Q9Y6G8N
https://m.edsoo.ru/S2E1N7P2Y
https://m.edsoo.ru/K8D5Q3H9V
https://m.edsoo.ru/V8G7P9D8Q
https://m.edsoo.ru/Z3X6J9E5R
https://m.edsoo.ru/X3Q3O8G0S
https://m.edsoo.ru/A7U3Y1J9K

CIIUPTOB

50

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(du3nvecKkne CBOWCTRA.
Toxkcu4aHOCTH PeHOTa

https://m.edsoo.ru/D711 W3N9J

51

XUMHUYECKUE CBOMCTBA (heHOJIa

https://m.edsoo.ru/O4MS5L7U8Z

52

CriocoOsl nostyueHust u
IpuMeHeHue (eHoia

https://m.edsoo.ru/B4N5S5A6K

53

[IpakTrueckas padora Ne 2.
Pemenne skcriepuMeHTaIBHBIX
3ama4 o teme "CrupThl U
(benopr"

https://m.eds00.ru/U8JOUIVT]

54

Cucrtemaruzanus 1 0000I1IeHne
3HAHUH 110 TEME

https://m.edsoo.ru/N5SA0A7030

55

AJbIeTUBI ¥ KETOHBIL:
ANIEKTPOHHOE CTPOCHHUE
KapOOHWJIBLHOM TPYIIIIHI;
TOMOJIOTHYECKHUE PSIBI, 00Ias
bopmyna, u3oMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/Z5Y2G5L5C

56

ANbJIEruibl U KETOHBI:
(uznueckue CBOMCTBA; peaKuu
MIPUCOCTUHEHUS

https://m.edsoo.ru/F3A0M2F7]

57

Peakuuu oxkucneHus u
Ka4CCTBCHHBIC PCAKIIMHN
AJIbACTUI0OB U KETOHOB

https://m.edsoo.ru/KEB3L6X0ON

58

CriocoOBlI MoNTyueHus anbIeTHI0B
1 KETOHOB

https://m.edsoo0.ru/N20O3R1G9P

59

OI[HOOCHOBHLIC MMpEaACIIbHBIC

https://m.edsoo.ru/Z0H2A2G7T



https://m.edsoo.ru/D7I1W3N9J
https://m.edsoo.ru/O4M5L7U8Z
https://m.edsoo.ru/B4N5S5A6K
https://m.edsoo.ru/U8J9U9V7J
https://m.edsoo.ru/N5A0A7O3O
https://m.edsoo.ru/Z5Y2G5L5C
https://m.edsoo.ru/F3A0M2F7J
https://m.edsoo.ru/K8B3L6X0N
https://m.edsoo.ru/N2O3R1G9P
https://m.edsoo.ru/Z0H2A2G7T

KapOOHOBBIC KUCIIOTHI,
0COOEHHOCTH CTPOSHHSI UX
MOJICKYJT

60

N3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCIIOT, HX
¢bu3nvecKkne CBOKWCTBA

https://m.edsoo.ru/F2L3H3N1Y

61

XHWMHUYECKUE CBOMCTBA
MpeiebHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/M4X0E3J8N

62

Oco0eHHOCTH CBOMCTB
MYPaBbUHOMN KHCIIOTBI.
MHuoroo0Opa3ue kapOOHOBBIX
KHCIIOT

https://m.eds00.ru/Q6TENIY6G

63

OcoOEHHOCTH CBOMCTB:
HETpeIeTIbHBIX U apOMATHIECKUX
KapOOHOBBIX, TUKAPOOHOBHIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenn BBICIIMX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/I9Q3E3EQZ

64

Ilonsatue o IIPOU3BOJHBIX
Kap6OHOBBIX KHCIIOT

https://m.edsoo.ru/V2O1HI9Y9K

65

Crnioco6bl nostyueHust u
IpUMeHeHHe KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/F5SR1S6X4F

66

CrnosxHble 3(upbl:
TOMOJIOTHUECKUHN psijI, oOrast
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/VOA7R1B8T

67

Ddu3nyecKrue U XUuMHUYECKHUE

https://m.edsoo.ru/FOC1BOVS5S



https://m.edsoo.ru/F2L3H3N1Y
https://m.edsoo.ru/M4X0E3J8N
https://m.edsoo.ru/Q6T8N9Y6G
https://m.edsoo.ru/I9Q3E3E0Z
https://m.edsoo.ru/V2O1H9Y9K
https://m.edsoo.ru/F5R1S6X4F
https://m.edsoo.ru/V0A7R1B8T
https://m.edsoo.ru/F0C1B0V5S

cBoiicTBa 3¢pupoB

68

Pemenne pacy€THbIX 3a1a4: 110
YPABHEHUIO XUMHYECKON
peakuuu, Ha OIpEACIICHNAE
MOJIEKYJISIPHOH (POpPMYIIBI
OpPraHUYEeCKOI0 BEIECTBA

https://m.edso0o.ru/M90O1B4B6A

69

[IpakTnueckas padora Ne 3.
Pemenne skcriepuMeHTaIBHBIX
3ana4 o teme "KapOoHOBbIE
KucHoThl. CroxHbIe Y3QUphI"

https://m.edsoo.ru/N4F7Z2805Y

70

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (THUAPOIIH3)

https://m.edsoo.ru/Z9E3Q5T5R

71

Oco0eHHOCTH CBOICTB JKHUPOB,
coJiepKaluX OCTaTKH
HeNpeAeIbHbIX KUPHBIX KHCIIOT.
2Kupsl B mpupoe

https://m.edsoo.ru/W7X3E0AOM

72

MrU1a KaK COJIM BBICHIHAX
KapOOHOBBIX KHCIIOT, X MOTOIIEE
nencreue. [loustue o
CHUHTETHYECKHX MOIOIIHX
cpencrBax (CMC)

https://m.eds00.ru/JSGSW5SWI1W

73

I'eneTnueckas cBSI3b
yIJIEBOJIOPOJIOB U
KHCJIOPOJICOACPIKAIITNX
OPraHUYECKUX BEIIECTB

https://m.edso0.ru/V3J9U6T2S

74

Pacuétel 0 ypaBHEHUAM
XUMUYECKUX PEAKLUN

https://m.edsoo.ru/L7F2C3Z7R

75

Cucremaruzanuys u 00o01eHue

https://m.edsoo.ru/V3D1ES5I7S



https://m.edsoo.ru/M9O1B4B6A
https://m.edsoo.ru/N4F7Z8O5Y
https://m.edsoo.ru/Z9E3Q5T5R
https://m.edsoo.ru/W7X3E0A0M
https://m.edsoo.ru/J5G5W5W1W
https://m.edsoo.ru/V3J9U6T2S
https://m.edsoo.ru/L7F2C3Z7R
https://m.edsoo.ru/V3D1E5I7S

3HAHUH 110 TEME

76

OOmast xapakTepuCTUKa
YTJIEBOJOB U KiIacCH(pUKaLUs
yII€BOJIOB (MOHO-, IU- U
MIOJIMCAXapH/Ibl)

https://m.edsoo.ru/V9D4B4N5 A

77

MoHocaxapuasl: pusndecKue
CBOIICTBA M HaX0KJCHIE B
pUpoIie

https://m.edsoo.ru/HOH5B0QS5]

78

[IpuMeHeHue rioKo3sl, €€
3HAYCHUC B ) KU3HCACATCIBbHOCTHU
Opra"usma

https://m.edsoo.ru/M5SW4E2LON

79

Jlucaxapuipl: caxapo3a, MajibTo3a
" JakTo3a. HaxoxxneHnue B
MIPUPOJIC U TIPUMEHEHUE
JCaxapuioB

https://m.edsoo.ru/F8X8V203R

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, GPU3NYECKUE U
XMMHYECKUE CBOICTBA,
MIPUMEHEHHE

https://m.edsoo0.ru/E9R9DON4Y

81

Ilousarue 06 HNCKYCCTBCHHBIX
BOJIOKHax

https://m.edsoo.ru/F8G4S20Q2S

82

Pemenue PaCUYCTHLBIX 3a1a4 Ha
OIIPCACIICHUC JOJIU BbIXO/da
MMpOAYKTA PEaKIUU OT
TCOPCTUYCCKHU BO3MOKHOT'O

https://m.edsoo.ru/B6YOHOPOX

83

Cucremarusanusa 1 0000IeHIe
3HaHUH 10 pas3aeiy

https://m.edsoo.ru/I3G8I1T5Z

84

KonTposnpsHas paboTa o teme

https://m.edsoo.ru/U3H7R6117Z



https://m.edsoo.ru/V9D4B4N5A
https://m.edsoo.ru/H0H5B0Q5J
https://m.edsoo.ru/M5W4E2L0N
https://m.edsoo.ru/F8X8V2O3R
https://m.edsoo.ru/E9R9D0N4Y
https://m.edsoo.ru/F8G4S2Q2S
https://m.edsoo.ru/B6Y0H0P0X
https://m.edsoo.ru/I3G8I1T5Z
https://m.edsoo.ru/U3H7R6I1Z

"Kucnopoaconepxaiiue
OpraHu4yecKue coequHeHus"

85

AMUHBL: KTaccuuKanms,
CTPOEHUE MOJICKYJ, 00IIas
dbopmyra, u3omMepus,
HOMEHKJIATypa ¥ (PU3HUECKUe
CBOICTBa

https://m.edsoo0.ru/ X6 WOL4P2C

86

XUMHUYECKUE CBOMCTBA
annpaTUIECKUX aMUHOB

https://m.edsoo.ru/U707U5M3G

87

AHWIVH: CTPOCHUE aHWINHA,
0COOEHHOCTH XUMHYECKNX
CBOMCTB aHWJINHA

https://m.edsoo.ru/H8X5D1J4W

88

CriocoObl mostyueHus u
pUMEHEHHE aTN(aTHICCKUX
aMHHOB

https://m.edsoo.ru/V3S6J4P31

89

AMWHOKHCIIOTBI: HOMEHKJIATypa U
n3omepusi, pu3nuecKre CBOMCTBA.
OTnenbHbIC MIPECTABUTENHN Ol
AMHHOKHUCIIOT

https://m.edsoo.ru/E9C3K8G7F

90

XuMudeckre cBolicTBa
AMHHOKHCJIOT, KX OMOJIOTHYECKOE
3HaYeHUEe aMHHOKHCIOT. CHHTE3 U
TUAPOJIU3 TSN THIOB

https://m.eds00.ru/O310Z8L2Y

91

benku xak npupoaHbie
MIOJIUMEPBIL; CTPYKTYPhI OSJIKOB

https://m.edsoo.ru/I6F3C9X9Z

92

XHUMHUECKHE CBOMCTBA OEJIKOB

https://m.eds00.ru/T9X1A9Y8S

93

AzoTcoaepkaliue
TeTePOLMKINYECKUE COCTUHEHHUSI.

https://m.eds00.ru/O2Z9S9H20



https://m.edsoo.ru/X6W0L4P2C
https://m.edsoo.ru/U7O7U5M3G
https://m.edsoo.ru/H8X5D1J4W
https://m.edsoo.ru/V3S6J4P3I
https://m.edsoo.ru/E9C3K8G7F
https://m.edsoo.ru/O3I0Z8L2Y
https://m.edsoo.ru/I6F3C9X9Z
https://m.edsoo.ru/T9X1A9Y8S
https://m.edsoo.ru/O2Z9S9H2O

HyknenHoBbIE KHCIIOTBL: COCTaB,
CTpOEHHE 1 OHOJIOTHYECKas POJIb

94

[Ipaktuyeckas padora Ne 4.
Pemenne SKCIICPUMCHTAJIbHBIX
3aja4 1o Teme "A3oTcoaepxaline
OpraHu4YecKue coeauHeHus"

https://m.edsoo.ru/ASEQUSLIK

95

[IpakTnueckas padora Ne 5.
Pemenue skcriepuMeHTATBHBIX
3amau o teme "Pacno3HaBanue
OPraHN4YeCcKUX COCTUHEHUN"

https://m.edsoo.ru/P4N4A8B6L

96

KonTponbHas pabota o teme
"A30TCOIepKaIIe OPraHuIECKHE
coequHeHus"”

https://m.edsoo.ru/QON6T3R9J

97

OCHOBHBIE TTOHATUS XUMUH
BBICOKOMOJICKYJISIPHBIX
COEIMHEHMI U METObI HX CUHTE3a
—T0JIMMEpHU3aIHs U
MOJIMKOHIEHCALIUS

https://m.edsoo.ru/14B1S8Z2E

98

IImactmaccel. YTunusanus u
nepepaboTKa II1acTuKa

https://m.edsoo.ru/ESF27Z4X9U

99

DJ1lacToMEphI: HATypaJbHbIN
CHUHTETHYECKUE Kayuyku. Pe3nna

https://m.edsoo.ru/ISA6J0ISU

100

Bonokna: HaTypaJIbHEIC,
HCKYCCTBCHHBIC, CUHTCTHYCCKUC.
HOHI/IMepLI CIICOaJIbHOT'O
Ha3Ha4YCHUA

https://m.edsoo.ru/D7LOASF8L

101

[Ipaktuyeckas padora Ne 6.
Perienune skcriepuMeHTaIbHBIX

https://m.edsoo.ru/Q9I6R6R8H



https://m.edsoo.ru/A5E9U8L9K
https://m.edsoo.ru/P4N4A8B6L
https://m.edsoo.ru/Q0N6T3R9J
https://m.edsoo.ru/I4B1S8Z2E
https://m.edsoo.ru/E5F2Z4X9U
https://m.edsoo.ru/I8A6J0I5U
https://m.edsoo.ru/D7L0A8F8L
https://m.edsoo.ru/Q9I6R6R8H

3a1a4 1o teme "Pacro3znaBanue
IacTMacc ¥ BOJIOKOH"

O0001IEeHHE U CUCTEMATU3ALIUS
M3YyYEHHOTO MaTepHasa 1o TeMe

102 " 1 https://m.edsoo0.ru/Y8G3H7QI1T
BricokoMonexysipHbIe
coeMHEeHus"
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/Y8G3H7Q1T

11 KVIACC

KoaudecTBO 4acoB

Ne Mara DJIeKTpOHHbIe HH(ppoBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

Atom. CocTaB aTOMHBIX SITIED.

1 . 1 https://m.edsoo.ru/B308B6GSI
XUMHYEeCKHH dJIeMeHT. M30TOTIBI
CTpoeHune dIEeKTPOHHEBIX 000JI0UEK

2 p p 1 https://m.edsoo.ru/H9Z1P9T5J
aTOMOB, KBAaHTOBEIE YHCIIA
Knaccudukanusa xuMudeckux

3 (uca 1 https://m.edsoo.ru/B7U6U4A9H
AJIEMEHTOB (s-, p-, d-, f-amemMeHTHI)
Pacripenenenue 31eKTpOHOB I10

4 pen p 1 https://m.edsoo.ru/T4V4N2S0X
aTOMHBIM OpOUTAIISIM
DNeKTpOHHBIC KOH(PUTYpAITIH

5 aTOMOB DJIEMEHTOB B OCHOBHOM H 1 https://m.edsoo.ru/H9O8GS5SHOP
BO30YXIEHHOM COCTOSTHUHT
OneKTPOHHEBIE KOH(DUTYpaLnH

6 p (urypan 1 https://m.edsoo.ru/W2D7V4R3W
HOHOB. DJIEKTPOOTPHUIIATEIHHOCTD
[Tepuoanueckuii 3aKOH U
[Tepuoauueckas cucrtema

7 XHMHYECKUX 31eMeHTOB /1. H. 1 https://m.edsoo.ru/VOBSR3F7D
MeHnpeneeBa, CBs3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MCHCHUS
CBOMCTB XMMHUYECKHX PJIEMEHTOB U

8 00pa3yeMbIX MU MPOCTHIX U 1 https://m.edsoo.ru/KOUSH7T61

CJIOJKHBIX BCUICCTB I10 I'pyIiaM 1
nepuogam



https://m.edsoo.ru/B3O8B6G8I
https://m.edsoo.ru/H9Z1P9T5J
https://m.edsoo.ru/B7U6U4A9H
https://m.edsoo.ru/T4V4N2S0X
https://m.edsoo.ru/H9O8G5H0P
https://m.edsoo.ru/W2D7V4R3W
https://m.edsoo.ru/V0B8R3F7D
https://m.edsoo.ru/K0U8H7T6I

Cucremaruzanus u 00001eHue
3HAHUH 110 TEME

https://m.edsoo.ru/O6X1C6Z8M

10

Bunnl xuMuueckou CBA3U.
MexaHu3mbl 00pa30BaHUs
KOBAJICHTHOU CBs13U. Bogopoanas
CBsA3b. MeXXMOJIEKYIISIpHBIC
B3aUMOJICICTBUSA

https://m.eds00.ru/O2Y8A7D5Q

11

BaneHTHOCTE ¥ BaJIEHTHBIE
BO3MO’KHOCTH aTOMOB. CBSI3b
3JIEKTPOHHOM CTPYKTYPBI MOJEKYI
C UX TEOMETPUYECKUM CTPOEHUEM

https://m.edsoo.ru/D4F0X6I11N

12

[IpencraBnenus 0 KOMIJIEKCHBIX
COEIUHEHHUAX: COCTaB U
HOMEHKJIaTypa

https://m.edsoo.ru/M60O7M5H&Q

13

BeniecTa MoJIeKyJISIpHOTO U
HEMOJIEKYJIIPHOTO CTpOoeHUS. THITHI
KPUCTAJUTMYECKUX PEIIETOK U
CBOMCTBA BEIIECTB

https://m.edsoo.ru/K4VOS1L2D

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJIOUTHBIX
pacTBopax

https://m.eds00.ru/N2Q9T7M2G

15

HcTunHbie pacTBOpPHI:
HACBII[EHHbIC U HEHACHIIICHHBIE,
PacTBOPUMOCTb.
Kpucrannoruapatsi

https://m.edsoo.ru/X3D3K4M9L

16

CrniocoObl BeIpayKEHUS
KOHIICHTpAalluu PacTBOPOB

https://m.edsoo.ru/X4GOL8DSE

17

Pemienue 3a1a4 ¢ HCOOJIb30BaHUEM

https://m.edsoo.ru/C1J2X813D



https://m.edsoo.ru/O6X1C6Z8M
https://m.edsoo.ru/O2Y8A7D5Q
https://m.edsoo.ru/D4F0X6I1N
https://m.edsoo.ru/M6O7M5H8Q
https://m.edsoo.ru/K4V0S1L2D
https://m.edsoo.ru/N2Q9T7M2G
https://m.edsoo.ru/X3D3K4M9L
https://m.edsoo.ru/X4G0L8D8E
https://m.edsoo.ru/C1J2X8I3D

MOHSITHH "MaccoBas JOJIS
pacTBOpPEHHOTO BemecTBa",
"MoJIsipHasi KOHIIEHTpaus'"

18

Knaccugukanus 1 HOMEHKIATypa
HEOPraHUYeCKUX BEIIECTB

https://m.edsoo.ru/O9L5P8O5A

19

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

https://m.eds00.ru/I8Q4Q0K70Q

20

KonTtponsnas pabota no temam
"Crpoenue atoma. [leproauueckuii
3akoH u [lepuoanueckas cucrema
XUMHUYeCcKnX djeMeHToB 1. 1.
MenneneeBa", "Ctpoenue
BemecTBa. MHOTOOOpas3ue
BelecTB"

https://m.edsoo.ru/N2T0A3D5Z

21

Knaccudukanus XuMuyeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH
COXPaHEHHUS MacChl BELIECTB; 3aKOH
COXPaHEHUS U TPEeBpaICHUS
SHEPTUU IPU XUMHYECKUX
peakuusax

https://m.edsoo.ru/DOL4K6K41

22

Tennosie 3 (HEKThI XUMUYECKUX
peakuuii. TepMoxuMuveckue
ypaBHCHHS

https://m.edsoo.ru/R5M405T21

23

Breruucnenus no YPaBHCHUAM
XUMHUYCCKUX peaKI_lI/Iﬁ u
TCPMOXUMHUYCCKUM YPABHCHUAM

https://m.edsoo.ru/R3S4J3B9T

24

CKOpOCTh XMMHMUYECKOH peakluu, e€
3aBUCHUMOCTB OT Pa3JIMYHBIX

https://m.edsoo.ru/TOY 1 X8N4H



https://m.edsoo.ru/O9L5P8O5A
https://m.edsoo.ru/I8Q4Q0K7Q
https://m.edsoo.ru/N2T0A3D5Z
https://m.edsoo.ru/D0L4K6K4I
https://m.edsoo.ru/R5M4O5T2I
https://m.edsoo.ru/R3S4J3B9T
https://m.edsoo.ru/T0Y1X8N4H

¢dakropos. Karanus u
KaTaJIn3aToPhbI

25

T'omoreunsie n reTCPOrcHHbIC
peaknuu

https://m.edsoo.ru/ASY7R6D5Q

26

[Ipaktuyeckas padora Ne 1 mo treme
"Bnusiare pa3nuvHbIX (aKTOPOB HA
CKOPOCTh XUMUYECKOH peakiuu"

https://m.edsoo.ru/X4ROR8UIM

27

OO6paTumble 1 HEOOpaTUMBbIE
peakuun. XuMHU4YECKOE PaBHOBECHE

https://m.edsoo.ru/Y3B3D208J

28

[IpakTnueckas padota Ne 2 o Teme
"BnusiHue pa3nuyHbIX PaKTOPOB HA
MTOJIOKEHNE XUMUYECKOTO
paBHOBecHs"

https://m.edsoo.ru/S6D4N9U4E

29

DNEeKTPOTUTHIECKAs JUCCOIHALIHSI.
CusnbHBIC U c1a0ble AJIEKTPOJIUTHI.
CreneHp IUCCOoIManun

https://m.edsoo.ru/USL5Z3YOM

30

HNonHoe npousBeieHre BOIbI.
Cpena BOJHBIX PacTBOPOB.
Bonopoausrii nokasarens (pH)
pactBopa

https://m.eds00.ru/M904WOK4Y

31

I'maponus coneit. Peakiuu,
MPOTEKAIOIIKE B PACTBOPAX
3JIEKTPOJIUTOB

https://m.edsoo.ru/W6X0F7Q3A

32

[IpakTnueckas pabota Ne 3 o Teme
"XHUMHUYECKUE PEAKIIUHU B
pacTBOpax 3MEKTPOIUTOB"

https://m.edsoo.ru/VOY2E9E2B

33

OKHCIIUTEILHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU.

https://m.edsoo.ru/R2J6X7C00



https://m.edsoo.ru/A5Y7R6D5Q
https://m.edsoo.ru/X4R0R8U9M
https://m.edsoo.ru/Y3B3D2O8J
https://m.edsoo.ru/S6D4N9U4E
https://m.edsoo.ru/U8L5Z3Y0M
https://m.edsoo.ru/M9O4W0K4Y
https://m.edsoo.ru/W6X0F7Q3A
https://m.edsoo.ru/V0Y2E9E2B
https://m.edsoo.ru/R2J6X7C0O

Baxneiiime oKuciuTenu u
BOCCTAaHOBUTEIN

34

Merto[1 371€KTPOHHOTO (3JIEKTOHHO-
HMOHHOT0) OanmaHca

https://m.edsoo.ru/A6C2R2U20

35

DIEKTPOIN3 PaCTBOPOB U
pacIiiaBoB BEIIECTB

https://m.eds00.ru/O600M4J9]

36

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

https://m.edsoo.ru/T1ASR5T2U

37

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

https://m.edsoo.ru/ESG3P1S1Y

38

Cucremaruzamnus 1 00o0IeHne
3HAHU 110 TeMe "XUMHUYECKUE
peakuun"

https://m.edsoo.ru/I0P3L519Q

39

KonTponbHas pabota no teme
"Xumuueckue peakiuu"

https://m.edsoo.ru/T9S3K8U7P

40

IlonoskeHnne HeMeTaJJIoB B
[Tepuonnueckoii cucreme
XUMHUYeCKnX deMeHToB J1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTpoeHHs X aToMoB. Pu3nyeckue
CBOMCTBA HEMETAJIIOB

https://m.eds00.ru/Q1T9K5G9C

41

AJnoTpomnus HeMeTayuIoB (Ha
pUMepe KUCIOPOoIa, CepBhl,
docdopa u yrnepona)

https://m.edsoo.ru/NSUSGO9H1H

42

Bonopon: nonyuenue, pusndeckue
1 XUMUYECKUEe cBOMcTBaA. [ uapu bl

https://m.edsoo.ru/N2MOT2H6M

43

I'anmoreHpl: HaX0XASCHUE B npuponae,

CITOCOOBI MOJIy4CHHUA, (I)I/I3I/I"ICCI(I/IG
U XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/J1IU1B5I3C

44

I'annorenoBonopoasl. Baxueiiue

https://m.edsoo.ru/Z8W3T6R4F



https://m.edsoo.ru/A6C2R2U2O
https://m.edsoo.ru/O6O0M4J9J
https://m.edsoo.ru/T1A5R5T2U
https://m.edsoo.ru/E8G3P1S1Y
https://m.edsoo.ru/I0P3L5I9Q
https://m.edsoo.ru/T9S3K8U7P
https://m.edsoo.ru/Q1T9K5G9C
https://m.edsoo.ru/N8U5G9H1H
https://m.edsoo.ru/N2M0T2H6M
https://m.edsoo.ru/J1U1B5I3C
https://m.edsoo.ru/Z8W3T6R4F

KHCJIOpOoACOACpKAIINC COCANHCHU A
TaJJOIrCHOB

45

JIabopaTopHbIE U MPOMBIIIIICHHBIC
CTIIOCOOBI TIOJYYCHHSI TaJIOTCHOB.
[IpumeHeHne rajJoreHoB 1 Ux
COEIMHEHU I

https://m.edsoo.ru/X7Z9E2F9H

46

[IpakTueckas padora Ne 4.
PCHICHI/IC BKCHepI/IMeHTaJIBHBIX
3aga4 o teMme "["amoreHsr”

https://m.edso0.ru/KON3C2G2T

47

Kucnopon: mabopatopHbie u
MIPOMBIIIIJIEHHbIE CIIOCOObI
noJtyueHusi, Gu3nyeckue u
XuMudeckue cpoicrBa. O30H.
[IpuMeHeHMe Kuca0poaa U 030Ha

https://m.edsoo.ru/L6U6D7Z7U

48

OKcuapl ¥ IEPOKCHUIBI

https://m.edsoo.ru/VIN4COROY

49

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

https://m.edsoo.ru/I7A9X6N3N

50

Cepa: HaxOKJI€HUE B PUPOJIE,
crocoObI MOJTyueHus, PU3NIECKHe
Y XUMUYECKUE CBOHCTBA

https://m.edsoo.ru/HSF2T1JOE

51

CepoBoiopo, Cynb(u bl

https://m.eds00.ru/X6C009G6R

52

Kucnopoaconepsxamue
coenuHeHUs cepbl. OCOOCHHOCTH
CBOMCTB CEpHOM KUCIIOTHI

https://m.edsoo.ru/G4Z4X3P9K

53

[IpakTnueckas paborta Ne 5.
Pemrenne skcnepuMeHTAIbHBIX
3aaa4 no teme "Cepa u e€
coeMHeHus"

https://m.edsoo.ru/N6I12YOH3IN

54

A3zor: HaxO0KJACHUC B IIPUPOAC,

https://m.edsoo.ru/N8D9U7F7B



https://m.edsoo.ru/X7Z9E2F9H
https://m.edsoo.ru/K9N3C2G2T
https://m.edsoo.ru/L6U6D7Z7U
https://m.edsoo.ru/V7N4C0R0Y
https://m.edsoo.ru/I7A9X6N3N
https://m.edsoo.ru/H5F2T1J0E
https://m.edsoo.ru/X6C0O9G6R
https://m.edsoo.ru/G4Z4X3P9K
https://m.edsoo.ru/N6I2Y0H3N
https://m.edsoo.ru/N8D9U7F7B

crocoObl MOJTy4eHUs1, PU3NIECKUE
M XMMHYECKHE CBOMCTBA. AMMHAK,
HUTPHUIbL

55

Kucnoponconepxanme
coemqnuennd azora. OcodbeHnocTH
CBOMCTB a30THOU KUCJIOTBI

https://m.eds00.ru/Q5F6D7A3T

56

[IpumeHenue a3ora u ero
coeMHeHUI. A30THbIE y100peHus

https://m.edsoo.ru/U7Q1L6M3B

57

®docdop: HaAXOXKACHHUE B IPUPOJIE,
CHOCOObI MOJTy4YeHUsI, PU3NYECKHE
U XUMHYecKue cBoiicTBa. Dochuabl
u hochun

https://m.eds00.ru/O6FOF4G6N

58

Oxkcunbl dpocdopa,
dhochopconepkaiire KUCIOTHI.
Comnu hochopHON KUCITOTHI

https://m.edsoo.ru/W7X8I9R0V

59

[Ipumenenne Gocdopa u ero
coequaeHuit. DochopHbie
ynoOopeHus

https://m.edsoo.ru/J7HOJ5I8Y

60

[IpakTuueckas padota Ne 6.
Pemenue skcriepuMeHTaTbHBIX
3a1a4 1o Teme "Azot u pochop u
UX coequHeHus"

https://m.edsoo.ru/W6K8J3L1M

61

Yrnepoa: HaXoXIeHUE B PUPOJIE,
QIJIOTPOTIHBIE MOJU(UKAIUY;
(buznueckue 1 XuMUYeCcKHe
CBOWCTBA, IPUMEHEHNUE

https://m.edsoo.ru/H2P8Q0X8G

62

Oxcup yrnepona(Il), okeun
yraepoaa(IV), yronbHas kucnora u

https://m.edsoo.ru/S4B2M3B7D



https://m.edsoo.ru/Q5F6D7A3T
https://m.edsoo.ru/U7Q1L6M3B
https://m.edsoo.ru/O6F0F4G6N
https://m.edsoo.ru/W7X8I9R0V
https://m.edsoo.ru/J7H0J5I8Y
https://m.edsoo.ru/W6K8J3L1M
https://m.edsoo.ru/H2P8Q0X8G
https://m.edsoo.ru/S4B2M3B7D

eé coimm

63

Pemenne 3aa4 pa3jInuHbIX TUIIOB

https://m.edsoo.ru/ESO2D5U6T

64

KpemHuii: HaxoxI€HUE B PUPOJIE,
crocoOBI OTYYEHUs, PU3NIECKUE
U XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/L6J2R1H6G

65

Oxcup kpemuusi(1V), kpemHueBas
KHCJIOTA, CUIIUKAThI

https://m.eds00.ru/G1Y3D7Q9L

66

[IpuMeHeHne KpeMHUS U €T0
coeaunennii. CTeKII0, ero
MOJIyu€Hue, BUbI CTEKIa

https://m.edsoo.ru/ESEOVOQ8H

67

Pemenne 3aaa4 pas3sjIn4YHbIX TUIIOB

https://m.edsoo.ru/B8S614T61

68

Cucrtemaruzanus 1 0000I1IeHne
3gagui o teMe "Hemetamier"

https://m.eds00.ru/O1M50704P

69

KonTtponpHas padoTa o reme
"Hemerasner"

https://m.edsoo.ru/B6H3W6P4F

70

AHann3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKITUS OMHUOOK

https://m.edsoo.ru/V2U1S7Q0K

71

ITonoxeHre MeTaIOB B
[Tepuoanueckoii cucreme
XUMHUYECKUX DJIEMEHTOB.
OCoOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB

https://m.edso00.ru/Q6G6I13M2H

72

OO6mue ¢puznuecKre CBOMCTBA
MeTaioB. [I[puMeHeHne MeTamioB
B OBITY U TEXHUKE

https://m.edsoo.ru/ W6R4E0G2Y

73

CmnaBsl MetaioB. Kopposus
METaJJIOB

https://m.edso00.ru/Y600U9Q6]



https://m.edsoo.ru/E8O2D5U6T
https://m.edsoo.ru/L6J2R1H6G
https://m.edsoo.ru/G1Y3D7Q9L
https://m.edsoo.ru/E8E0V0Q8H
https://m.edsoo.ru/B8S6I4T6I
https://m.edsoo.ru/O1M5O7O4P
https://m.edsoo.ru/B6H3W6P4F
https://m.edsoo.ru/V2U1S7Q0K
https://m.edsoo.ru/Q6G6I3M2H
https://m.edsoo.ru/W6R4E0G2Y
https://m.edsoo.ru/Y6O0U9Q6J

74

Pemenne 3aa4 pa3JInuHbIX TUIIOB

https://m.edsoo.ru/F5Q3U1T7C

75

DNEKTPOXUMHUYECKUN Psifl
HanpspkeHui Metaios. O0mmue
CHOCOOBI TIOYYCHHSI METAJUIOB

https://m.eds00.ru/DOK6S0G5Z

76

OO61ras xapakTepucTUKa METALIIOB
[A-rpynne! [lepuonnyeckoit
CUCTEMbl XUMHUYECKUX IIEMEHTOB.
Harpuii n xanuii: mony4yenue,
(buznueckue 1 XuMU4ecKue
CBOMCTBA, MPUMEHEHHE MTPOCTHIX
BEIIECTB U X COCTUHEHUN

https://m.edsoo.ru/HOP9F 114Q

77

OO11as XxapakTepuCTUKA METaNIOB
ITA-rpymnms! [lepuoanueckoi
CUCTEMbl XUMHUYECKUX IIEMEHTOB.
Marnuii u KaJbIuii: MOJy4YEHHE,
(buznueckue 1 XuMu4ecKue
CBOMCTBA, MPUMEHEHHE MPOCTHIX
BEILECTB U X COCIUHEHH

https://m.edso00.ru/V3Y1V9X1Q

78

JKEcTKOCTE BOIBI M CIIOCOOEI €8
yCTpaHEHUsI

https://m.edsoo.ru/I3C8S1B4S

79

AJIOMUHHIL: TTOTy4YEHHUE,
(buznuecKkue u XuMU4ecKue
CBOMCTBa, MPUMEHEHHE

https://m.edsoo.ru/E7V3IMO0A9C

80

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHMUS,
UX IPUMEHEHUE

https://m.edsoo.ru/D7F6B3T1W

81

Pemenue 3amau Pa3JIMYHBIX TUIIOB

https://m.edsoo.ru/S1Z1C6E6C



https://m.edsoo.ru/F5Q3U1T7C
https://m.edsoo.ru/D0K6S0G5Z
https://m.edsoo.ru/H0P9F1I4Q
https://m.edsoo.ru/V3Y1V9X1Q
https://m.edsoo.ru/I3C8S1B4S
https://m.edsoo.ru/E7V3M0A9C
https://m.edsoo.ru/D7F6B3T1W
https://m.edsoo.ru/S1Z1C6E6C

82

[Ipaktuyeckas padora Ne 7.
Pemrenne skcniepuMeHTAIBHBIX
3aj1a4 1o Teme "MeTtauibl TJIaBHBIX

noarpynm”

https://m.eds00.ru/UOT5SWOT8W

&3

OO61ras xapakTepucTUKa METAILIIOB
no6ounbIx noarpymi (b-rpymm)
[Tepuonnueckoit CUCTEMBI
XMUMHMUYECKUX 3JIEMEHTOB

https://m.edsoo.ru/Y4U1X2L8Y

84

dusnyeckue U XUMHUIECKUE
CBOICTBa XpoMa M €ro COeIMHEHUH,
X IPUMCHCHHC

https://m.edsoo.ru/P5SM6C0Z2L

85

Baxxnenmme coeqTUHEHNS
Maprasia. [lepmanranar kanaus, ero
OKHCIHTENLHBIC CBOMCTBA

https://m.eds00.ru/GOV6U6W 7K

86

dusnyecknue U XUMUYECKHE
CBOMCTBA JKeJe3a U €To
coenuHenui. [lonydyenue u
MIPUMEHEHHE CILJIAaBOB XKeje3a

https://m.edsoo.ru/ WIN7H8X3L

87

dusznueckre U XUMHYECKHUE
CBOMCTBA MEJIH M €€ COCTMHCHUN,
UX TIPUMEHEHUE

https://m.eds00.ru/A206Y417X

88

dusnyeckne U XUMUYECKHE
CBOMCTBA IMHKA U €r0 COCAUHCHMI,
UX TIPUMEHEHUE.
I'ApOKCOKOMITIEKCHI IIMHKA

https://m.edsoo.ru/X6E7T0B0Q

&9

[IpakTuyeckas padora Ne 8.
Pemenue skcriepuMeHTaIBHBIX
3az1a4 1o teme "MeTtaibl
moOOYHBIX moArpymm"”

https://m.edsoo.ru/U4Y3B9Z0F



https://m.edsoo.ru/U0T5W0T8W
https://m.edsoo.ru/Y4U1X2L8Y
https://m.edsoo.ru/P5M6C0Z2L
https://m.edsoo.ru/G9V6U6W7K
https://m.edsoo.ru/W9N7H8X3L
https://m.edsoo.ru/A2O6Y4I7X
https://m.edsoo.ru/X6E7T0B0Q
https://m.edsoo.ru/U4Y3B9Z0F

90

Pemenne 3aa4 pa3JInuHbIX TUIIOB

https://m.edsoo.ru/K9E4A6X1K

91

O0001IEeHUE U CUCTEMATU3ALIMS
M3YyYEHHOTO MaTepHaa 1o TeMe
"Mertauter"

https://m.edsoo.ru/L9T6K7H6J

92

KonTtposnsHas paboTa o teme
"Meramibr"

https://m.edsoo.ru/F7K8J0Z0D

93

AHaM3 pe3ybTaToB KOHTPOJIBHON
paboThI, KOPPEKITUS OMIHOOK

https://m.edsoo.ru/V3S3F1T7X

94

Ponb xumun B o6ecieueHun
YCTOMYHMBOTO Pa3BUTHUSA
yenoBedecTBa. [[oHATHE O HAYYHBIX
METO/axX HCCIIENOBAHUS BEIECTB

https://m.edsoo.ru/X8S9I3VIH

95

Hay4unble MpuHIKIIBEI OpraHUu3anyu
XUMHYECKOTO TIPOU3BOJICTBA.
[TpombInieHHBIE CTIOCOOBI
MOJTyYCHHUST BYKHEUTIINX BEIIECTB

https://m.edsoo.ru/S0Y7D1H7S

96

XUMHUYECKOE 3arpsi3HEHNE
OKPY’KaIoIllel Cpe/bl U ero
MOCJIEICTBUS

https://m.edsoo.ru/Y1Z8P4E2H

97

Xumus u 3J0pPOBEEC UCJIOBECKA.
.HeKapCTBCHHLIe CpeacTBa

https://m.edsoo.ru/POY9R3L2J

98

Xumus numy. Pons xumnu B
o0ecIIeueHN N MUIIEBON
0€e30MacHOCTH

https://m.edsoo.ru/T6S4G1V5U

99

Kocmernueckue u napromepHbie
cpencrsa. beiroBas xumus

https://m.edsoo0.ru/C7N6YIK 5K

100

XuUMUs B CTPOUTEIILCTBE.
Baxwueliue cCTpoUTeNbHbIE U

https://m.edso0o0.ru/C4Y4W1R9W



https://m.edsoo.ru/K9E4A6X1K
https://m.edsoo.ru/L9T6K7H6J
https://m.edsoo.ru/F7K8J0Z0D
https://m.edsoo.ru/V3S3F1T7X
https://m.edsoo.ru/X8S9I3V1H
https://m.edsoo.ru/S0Y7D1H7S
https://m.edsoo.ru/Y1Z8P4E2H
https://m.edsoo.ru/P0Y9R3L2J
https://m.edsoo.ru/T6S4G1V5U
https://m.edsoo.ru/C7N6Y9K5K
https://m.edsoo.ru/C4Y4W1R9W

KOHCTPYKIITMOHHBIC MaTCpHaJIbI

XHUMHS B CEJILCKOM XO3SIUCTBE.

101 Opranuyeckrie 1 MUHEPAJIbHbIE 1 https://m.edsoo.ru/X0D2Q6M8B
ynoOpeHus
600
102 CHCTGIXIaTmaHHg 11 obodIHeHIE 1 https://m.edso0.ru/O003L3W9S
3HAHUM 110 TeEMe
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME



https://m.edsoo.ru/X0D2Q6M8B
https://m.edsoo.ru/O0O3L3W9S




MPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NMpoBePsIEMOro
TpeOoOBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeiHero od1ero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKJIIOYAET:

1.1

OCHOBOTIOJIATAfOIINAE TIOHATHS (XUMHUYECKHIA JJIEMEHT, aTOM, W30TOIIHI,
AJIEKTPOHHAsT 000JI0UKa aToma, §-, p-, d-3JEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE ¥ BO30YXKIEHHOE COCTOSIHWE aTroMma, WOH, MOJIEeKyIa,
BaJICHTHOCTb, AIIEKTPOOTPHUIIATEILHOCTb, CTETIeHb OKHUCJICHUS,
XMUMHYECKasi CBsI3b (O- U T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3AIMS
ATOMHBIX OpOWTaNeH, KpUCTALIMYECKas pPEmeETKa, MOJb, MOJISIpPHAS
Macca, MOJIAPHBIA 00BEM, MOJIIpHAs KOHIICHTpAIMs, pPacTBOPHI
(MCTHHHBIC, IWCIIEPCHBIC CHCTEMBbI), KPHUCTAJUIOTHIPATHI, YIJICPOTHBIN
ckener, (GyHKIHMOHAJIbHAs TpYIIa, paguKkaid, H30Mepbl, CTPYKTypHas
dbopmyna,  wm3omepus  (CTpyKTypHas,  TeoMeTrpuyeckas  (Iuc-,
TPaHCU30MEPHS), TOMOJIOTUYECKHI psA, TOMOJOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ- M a30TCOJEpIKaIlhe COECTUHEHHs, OMOJIOrMYecKd aKTHUBHBIE
BelecTBa (YrieBOIbl, JKUPHI, OEIKW), MOHOMED, TTOJMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COSAMHEHUSI, KPEKUHT, PU(DOPMUHT, TUIIBI
XMUMHUYECKUX peakUuidl (OKUCINUTEIbHO-BOCCTAHOBUTENBHbBIE, 35K30- U
SHJAOTEPMHUUYECKUE, PEaKIIMM MOHHOIO OOMEHa, TOMO- U T'€TepOreHHbIE,
oOpaTuMble U HEOOpAaTHUMBIE), PACTBOP, IEKTPOIUTHI, HEIJICKTPOIMUTHI,
ANEKTPOJIUTUYECKAS JUCCOLUAIUS, CTENEeHb JUCCOIMALUY, OKUCIUTEb,
BOCCTAaHOBUTENb, OJEKTPOJIM3, CKOPOCTb XHUMHYECKOW  peakiuw,

XHUMHNYCCKOC paBHOBeCI/IC)

1.2

TEOPUU U 3aKOHBI (TEOpUS XHUMHYECKOTO CTPOCHHUS OPraHHYeCKHX
Bewects A.M. byriepoBa, Teopus 3JIEKTPOIUTHYECKOM IUCCOLMALINH,
[Mepuomuueckuii 3akoH J[.MI. MenneneeBa, 3aKkOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUN S3BIK XUMHMH, MHUPOBO33PEHUYECKHUE
3HaHMUs, JIEKAIIUE B OCHOBE NMOHUMAHUS NPUYMHHOCTU U CUCTEMHOCTH
XUMHUUYECKUX SBJICHUW, COBPEMEHHBIC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIIDHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

OpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX pCaKHHﬁ,

TCPMOJUHAMHUYCCKUX n KHHECTHYCCKUX 3aKOHOMCPHOCTAX nux




MMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHUH, NTUCIICPCHBIX CUCTEMAX

1.4

(akToNOrMYecKue CBEICHHS O CBOMCTBAaX, COCTaBe, TMOJIYYCHUU U
0€30MacHOM  WCIIOJIb30BAHUM  BAXKHEUIIMX  HEOPraHWYECKHX |
OPraHWYeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEITLHOCTH

YCI0BCKa

1.5

oOlue HayyHble MPUHIUIBI XUMUUYECKOTO IMPOM3BOJCTBA (Ha IpUMEpe
IIPOU3BOJACTBA CEPHON KHUCIOTHI, aMMMaKa, METAaHOJa, INepepadOTKU

HedTH)

CpopMHpPOBAHHOCTH YMEHU BBISBIISATD:

2.1

XapaKTCPHBIC IIPpHU3HAaKN u B3aMOCBA3b N3YYCHHBIX HOH?ITI/II\/JI,
NPUMCHATL COOTBCTCTBYIOIIWC IIOHATHA MPHU OIIMCAHHUU CTPOCHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHNYECKUX BEUIECTB U UX MPEBPALECHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHWHA C TIOHATUSMH W TIPEJICTABICHUSIMH
IPYTUX TMPEIMETOB JyIsi 00Jiee 0CO3HAHHOTO TIOHMMAaHUS W OOBSICHEHHS

CYITHOCTHU MAaTCPpHUAJIBHOTO CAUHCTBA MHUpa

CdopMHpPOBAHHOCTH YMEHHS HCIIOTH30BATh:

3.1

HAaUMEHOBAHHUS XUMHUYECKHX COEIMHEHUN MEXKIyHApOJHOTO COI03a
TEOPETUYECKOW M TPUKIAJHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEILECTB, OTHOCALIMXCA K M3YYEHHBIM KJlacCaM OpraHu4ecKux |

HCOPraHn4CcCKux COGI[I/IHGHI/Iﬁ

3.2

XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHUS (opmMya HEOopraHMYeCKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (GOpMYJI OPraHUYECKUX BEIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATH:

4.1

HCOPraHW4YeCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHUA H

KPUTCPUHN I KJ'IaCCI/I(bI/IKaI_II/II/I N3Yy4YaCMbIX XUMHUYCCKUX 0OBEKTOB

4.2

OpraHn4eCKUcC BCIICCTBA, CaMOCTOATCIILHO BLI6I/IpaTL OCHOBAaHHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromux BCIIECTB,
TCIIJIOBOMY 9(1)(1)CKTy p€akunu, HW3MCHCHUIO CTENeHEH  OKHCJICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTannsaTOpa)

ChopMUpOBaHHOCTb YMEHMS XapaKT€pPH30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSSHUM) UM HOHOB
XMMHMYECKUX NIEMEHTOB | — 4 nepuonos Ilepunomnueckoit cucremsr .M.
MeHeneeBa 1 UX BAJIEHTHBIE BO3MOKHOCTH, UCIOJIB3Ysl NIOHATHUSA S-, D-,

d-BHeKTpOHHLIe Op6I/ITaJ'II/I, OHEPTCTUYICCKHUEC YPOBHU




ChopMupoBaHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMMUYECKHUX DJIEMEHTOB U 00pa3yeMblX UMHU COEIMHEHHUH IO

IIEpUOAaM U IrpyIIam

ChopMupoBaHHOCTE YMEHHSI COCTABJISTh YPAaBHCHHSI XUMHUYECKHX

peaKkuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ MOCpCACTBOM COCTABJICHUS

AIIEKTPOHHOTO OajaHca 3TUX PEeaKInit

7.2

YPaBHEHUSl PEaKUMM pa3IMYHbIX THIIOB; TIIOJHBIE W COKpAllEHHbIC
YpaBHEHUS peakuii HOHHOTO 0OMEHa, yUUTHIBAsl YCIOBHUSI, IPH KOTOPBIX

3TU peaKkUuu UAYT A0 KOHLA

7.3

peakuuii THUAPOIN3a, PEaKIHni KOMILIEKCOOOpa3oBaHHUs (Ha TMpUMeEpe

TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS )

CdopMHUpOBaHHOCTH YMEHHS TIOITBEPIKIATH:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBHUCHUMOCTH pPEaKIHMOHHOMN
CIIOCOOHOCTH OpPraHMYECKHWX COEOUHEHHH OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBS3M (G- U TT-CBSI3U), B3AUMHOTO BJIMSIHUS aTOMOB U T'PYIIII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT 0COOEHHOCTEH pealn3aluy pa3IuuHbIX

MEXaHHU3MOB MPOTEKAHUS peaknuit

8.2

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCOIECCTB COOTBETCTBYIOIIMMHU

SKCIEPUMEHTAaMHU U 3allUCAMHU YPaBHEHUN XUMUYECKUX peaKInii

ChopmMupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAB U Ba)KHEHIIME
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
IpyIIaM coeMHEeHUN (IIPOCThIe BEIIECTBA, OKCUJIbI, TUIPOKCUIbI, COJIH;
yIIAEBOJOPOIbL, TPOCThIE A(DUPHI, CHUPTHI, (PEHObI, AIbIETH/Ibl, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXKHBIE 3(UPBI, >KUPBI, YIJIEBOJbI, AMHUHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTH yMEHHUS MPOBOAMTH PACUEThl MO XUMHYECKUM
dbopMynaM M YpaBHEHHUSM XHMHUYECKUX PEaKUUd C HCIOJIb30BaHUEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

MacCChbI (O6’LéMa, KOJIM4YCCTBA BeIJ_ICCTBa) MNpoAYKTa pCakKuuu, €CjInu OJHO
N3 UCXOJHBIX BCUICCTB NaHO B BUJEC pacTBOpa C OHpG,Z[CJ'IéHHOfI MaccoBOM

JoJiel pacTBOPEHHOTO BEIIECTBA MIIH JAHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOM MM 00BbEMHOM JJ0JIM, BBIXOJIa IPOAYKTa pPEaKIH

10.3

TeTI0BOro 3ddekra peakiuit

10.4

00BEMHBIX OTHOLLIEHUN Ia30B

10.5

110 HaXOXXJISHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA




11

Bilagenue cucremMoi 3HaHMK O METOAAX HAY4YHOI'O IIO3HAHUSA SIBJICHUU
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE MIPUMEHSITh
9TH 3HAHUS IPU SKCIEPUMEHTAIBLHOM MCCIEI0BAaHUU BEIIECTB U JUIA
OOBSCHEHUS XUMHUYECKUX SIBJICHUH, HMEIONIMX MECTO B MPUPOJE,

HpaKTH‘{eCKOﬁ JACATCIBHOCTHU YCJIOBCKAa U B HOBCCI{HGBHOﬁ KHN3HU

12

ChopMHupoOBaHHOCT, YMEHHS TPUMCHATH (MCIOJIB30BAaTh) 3HAHUS O
COCTaB€ W CBOMCTBaX BEMICCTB [UISI SKCICPUMEHTAILHON TMPOBEPKHU
TUINIOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peakuuid W MPOTHO3UPOBAHUS BO3MOMKHOCTEHM HMX OCYIIECTBIICHHUS;
CHUCTEMHBIC XMUMHYECKUE 3HAHUS JUIsI OOBSICHEHHS W TPOTHO3MPOBAHMS
SBJICHUH, WMEIOIIUX €CTeCTBEHHOHAYYHYIO TPHUPONY; JUIsl TPUHSTHS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallUAX, CBA3AHHBIX C XUMUEH
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CdopMHpPOBAaHHOCTH YMEHHMS TUIAHMPOBATH U TMPOBOJUTH XHUMHUYECKUU
OKCIIEPUMEHT (TOJIYYeHHE ¥ H3YYCHHE CBOWCTB HEOPTAaHUYECKUX U
OPraHWYECKUX BEIIECTB, KAYCCTBCHHBIC PEAKIIMH YTJICBOJIOPOJIOB
Pa3IUYHBIX KJIACCOB M KHUCIIOPOJICOJCPKAIINX OPTaHWYECKUX BEIIECTB,
pelnieHne AKCIIEPUMEHTATBLHBIX 3aa4 o pacro3HaBaHHIO
HEOPraHWYeCKUX M OPraHWYECKHX BEIIECTB) C COONIOJICHHEM IPaBHI
Oe3omacHoro  OoOpamieHuss C  BemecTBaMHM H  J1aOOpaTOPHBIM
o0opynoBaHueM; GOPMYIMPOBATH IIEITH HCCICIOBAHUS; TPEICTABIATH B
pa3nmuuHON  (opMme pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NTOCTOBCPHOCTH
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ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISTH IEJICHANPABICHHBIA MOUCK
XUMHUYECKOW MH(GOpMAIUY B PA3IMYHBIX UCTOYHUKAX (HAay4yHast U yueOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoil nHdopmaluu, cetb MHTepHeT U
Ipyrue), KPUTHYECKH AaHaJM3UpOBaTh XHMMHUYECKYI0 HH(OpMaIuIio,
nepepabaTbiBaTh €€ M HCIIOJb30BaTh B COOTBETCTBUU C IOCTABJICHHOM

y4eOHOiIl 3a1aueit
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ChopMHpPOBaHHOCTh ~ yMEHHMsSI NPOrHO3UPOBATh, AHAIM3UPOBATH U
OLIEHMBAaTh MHGOPMALMIO C TMO3UIMH 3KOJIOTHYECKOH Oe30MacHOCTH
HOCIIEACTBUM OBITOBOM M NPOM3BOJICTBEHHON AEATEIBHOCTU 4YEJIOBEKa,
CBSI3aHHOW C mepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHUIA
OCO3HaBaTb  OINACHOCTb  BO3JCHCTBUS  HA  JKUBBIE  OpPraHU3MBbI
ONPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI II0KA3aTelsl IpenebHOU
JONMYCTUMOM KOHILIEHTpalluM, W TOSACHATh Ha TIpHUMEpax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEAHOTO BO3IECHCTBHSI HA OPraHU3M

YCIO0BCKa




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
O XuUMHumn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBbI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOEHHUsi atoma. Pacmpenenenue
OJICKTPOHOB II0 JSHCPIreTUYCCKUM YPOBHAM. KJ'IaCCI/I(l)I/IKaHI/IH XUMHUYCCKUX
35eMeHTOB. OCOOEHHOCTH CTPOEHHUSI IHEPIeTUUECKUX YPOBHEH aToMoB (s-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSHHSI aTOMOB. OJIEKTPOHHAas

KOoH(Uryparmus atoma. BajgeHTHbIEC 37€KTPOHBI

1.2

[lepnognueckas cucrtema xuMmudeckux onemeHtoB JI.MI.  Menneneesa.
®usnyeckuit cmpica [lepuonuueckoro 3akona .M. MenneneeBa. [IpuuunHbl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOWMCTB DJJIEMEHTOB M HMX COCIUHEHUH [0
NnepuojiaM M rpynmnaM. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIUMX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTB. DEKTPOOTPUIIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Bunel xumudeckoii cBsi3u (KOBaJIeHTHas, HIOHHAs, METaJlInyeckasi, BOJIOPOAHAS)
1 MEeXaHU3MBbI e€ 00Opa3oBaHus. MEeXMOJIEKYIIpHbIE B3auMOAeCTBHUsA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpOoeHHs. THIbl KpPUCTATIMUECKUX

peETOK. 3aBUCUMOCThH CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKI

1.5

Xumudeckass — peakmus.  Knmaccudukammss ~— XMMHYECKMX — peakIuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3¢ dexThl XuMuyeckux peakiuil. TepmoxuMuyeckue ypaBHEHUs

1.8

OOpatumble peakuuud. XuUMHUYecKoe paBHOBecue. DakTOpbl, BIUAIOIIME HA

COCTOSTHHE XUMUUYECKOro paBHOBecus. [Ipunnumn Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I AJucconnanus. CunpHble U cia0ble QJICKTPOJIUTHI. Cpez[a
BOJHBIX PAaCTBOPOB BCHICCTB: KHUCJIAAd, HeﬁTpaanaﬂ, mIcCJIO4YHasd. CreneHn

nucconuanu. Peaknuy noHHOTO 0OMEHA

1.10

Iunponus coneii. MonHoe mpousBeaeHue BoAbl. Bomopoanslii nokazatens (pH)

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBasd HOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIApHAA  KOHOCHTpalUs. HacpllieHHBIE W HEHACHIIICHHEIE

pacTBOPLI, paCTBOPUMOCTS. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC pCaKIuu. IloBeneHue BeleCTB B cpeaax ¢

Pa3HbIM 3HAUCHUCM pH Metoasl QJICKTPOHHOT'O Oayranca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckux coequHennii. HomMeHkmaTypa HeopraHmuecKux

BCIICCTB

2.2

XUMHUYECKHE CBOWCTBA BAXHEHIIMX METAUIOB (HATpUM, Kaluil, KaJIbIUH,
MarHvi, aJTIOMHHHHA, ITUHK, XpPOM, JK€Ie30, MeAb) U HX coeauHeHud. OOIme

CHOCOOBI TIOJYYCHHSI METAJUIOB
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XUMHUYECKHUE CBOWMCTBA BAXXHEUIIUX HEMETAUIOB (TaJOr€HOB, CEPhI, a30Ta,
dochopa, yrmepoga W KpEeMHHS) HW = HMX  COCOUHEHUNW  (OKCHIIOB,

KHCIIOPOACOAEpKAIIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

2.4

I'enermueckas CBI3b HCOPraHNn4YC€CKrUX BCUICCTB, NPHUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

Wnentuduxanus Heoprannueckux coeqnHeHn. KauecTBeHHbIE peakIuy Ha

HCOPraHM4YCCKUC BEIICCTBA U NOHBL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcHOBHEBIE IMMOJIOKCHHUA  TCOPpHUU XUMHNYECKOT'O CTPOCHUA OpPraHUYCCKUX
coequHenni A.M. BytiepoBa. YTiIepoaHbIN CKEJIET OpraHUYeCKONW MOJIEKYJIbI.
KpaTtHOCTh XUMHUYECKOW CBSI3U. S- U P-CBS3H. sp3-, sp2-, sp-TUOpUAM3ALUN
opOuTasneil aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHMMHYECKOTO

cTpoeHus MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomepbl

3.2

[Tonsatue o  dyakumonampHOM  Tpymme.  OpueHTarmoHHble  Y(HPEKTHI

3aMECTUTENIEH
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[IpencraBnenne o kiaccupuKalMu OpraHuyeckux BemiecTB. Homenkiatypa
OpraHMYECKUX COEJMHEHUN (CUCTeMaTUyecKas) U TpUBUAIbHBIC Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH W HMOHHBIH MeXaHWU3Mbl peaknuu. I[loHsTHE O

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukosa. [IpaBuso 3aiineBa

3.5

Ankanpl. XUMHUYECKHE CBOMCTBA alKaHOB: raJIOrCHUPOBAHUC, NCTUAPUPOBAHHC,
TCPMHUYCCKOC PaA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHsa, T'OPCHUC. HOJ'IyLIeHI/IC
AJIKaHOB. ]_II/IKJ'IOEU'IKEIHH. CHCI_II/I(bI/IKa CBOMCTB OUKIJIOAJIKAaHOB C MaJlbIM

pa3MEpoOM LHKIIA. Peakmun NPpUCOCAUHCHHUA U PATUKAIIBHOI'O 3aMCIICHUA

3.6

Ankenbl. XMMHUYECKHE CBOMCTBA: peakiunu MmpuCOCANHCHUSA (raHOFGHI/IpOBaHI/IC,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHHC, FI/I,[[paTaLII/IH), roOpCHUsA, OKUCIICHUA U
IMoJIMMEpHU3alu. HpOMBIH_IJ'IeHHLIe n J1a6opaTopHHe CITOCOOBI MOJIYYCHUA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHWMHUYECKHE CBOMCTBA aIKaJHUCHOB: pCakiiun MpUCOCAUHCHUA

(I‘I/I,Z[pI/IpOBaHI/IC, FaHOFCHI/IPOBaHI/IC), TOpCHUA W TOJHUMCpPU3ALUH. HOJIy‘ICHI/IC




AJIKaAUCHOB

3.8

Ankunbl. XMMHYECKHE CBOMCTBA: PEAKIIMM IPUCOEAUHEHHUS (TraJOr€HUPOBAaHUE,
THJIPUPOBAHUE, THApATALUs, THAPOraJOreHHpPOBaHUE) KaK CHOCO0 MOTydeHUs
IOJIMMEPOB M JPYTHX IIOJE3HBIX NPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIICHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JUJISl CBAPKU U PE3KU

MCTAaJlJIOB. HpI/IMeHeHI/Ie alcTHUJICHA

3.9

Apenbl. XWMHYECKHE CBOWCTBa OCH30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHusl, NpUcoenuHeHusl (TUIpUpoBaHUE, TalloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB cruposia. [lommmepusaius crupoia.

CriocoObl MoTy4eHHs! ¥ IPUMEHEHNE apPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME €  HATpUEM  KaK  CIOCOO  YCTAHOBJICHHMS  HaJIM4us
TUAPOKCOTPYNIBI, C  TaJOr€HOBOJOPOJAMU  KaK  CIOCO0  MOJy4yeHHSs
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYJIApHas Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »srTaHosa: peakuust OpOXKEHHSI TIIIOKO3bI, THApATalUs >STUJICHA.
OTHUIICHTJIMKOJIb M TJIMLEPUH KaK MPEACTABUTEIM IPEIEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denosr. XumMuueckue cBoicTBa (eHona (peakiuu ¢ HATPpUEM, THAPOKCHIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Anbreruapl. XuMUYeCKHe CBOMCTBA MpPENENbHBIX albIETUIOB: THAPUPOBAHUE;
KaueCTBCHHBIC PEAKIIMU Ha KapOOHWIBHYIO Tpymnmy (peakuusi «cepeOpsHOTO
3epkaiiay, B3aumoeiicteue ¢ ruapokcuaoM menu (II). Tlomyuenue mpenenbHBIX
aNbJICTUJIOB: OKHCIEHUE CIUPTOB, THUApaTalus aleTwieHa. ALETOH Kak

MMPEACTAaBUTECIIb KETOHOB. OcobenHocTH PEAKIIMK OKHUCIICHUA allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEL. XUMHYECKHE CBOMCTBA NpEaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HOHy‘ICHI/Ie npeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCIICHHC
AJIKaHOB, AJIKCHOB, INCPBHUYHLIX CIIMPTOB, aJIbACTHUIOB. Briciiue npCaACIbHbIC H

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Cnoxuble »pupel U kupbl. CrnocoObl MOJYYEHUS CIOXKHBIX 3(QHUPOB.
OO6patumocth peakiuu sTepuduranuu. [IpuMmeHeHHe CcIoXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHON HpOMBINUIEHHOCTH. JKHMpBI Kak CIOXHbBIE 3(PUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT. XHUMHMYECKHE CBOWCTBA KHUPOB:
THJIPUPOBAHUE, OKUCIEHUE. [MAponM3, WM OMBUIEHHE, >KUPOB Kak CIOCcO0
MPOMBIIIJIEHHOTO TOJIYYEHHUS! COJIeH BBICIINX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT

3.15

XYUMHUYECKHE CBOMCTBA TJIIOKO3BL: pcakiimn C Yy4aCTUCM CIIMPTOBBIX U




QIBJICTUHON TPYII U MOJIOYHOKHCIOE OposkeHue. [IpuMeHeHue ItoKo3bl, €€
3HAa4YCHUE B JKU3HEAEATECILHOCTU Opranusma. Jlucaxapuipl: caxapos3a, MajbTo3a.
BoccranaBnuBamoomye M HEBOCCTAHABIMBAIOIIME Aucaxapuisl. ['maposns
nucaxapunoB. [lomucaxapuapl: kpaxmain, riaukoreH. CTpoeHHE MaKpOMOJIEKYI
Kpaxmajla, TIJIMKOreHa W Leiunono3bl. dusndeckue CBOMCTBA Kpaxmala u
LEJUII0NI03bl.  XUMHYECKUE CBOWCTBA Kpaxmaja: THIPOJIN3, KauyeCTBEHHas
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LIEJUIIOJIO3bI: TUAPOJIM3, IOIy4EHHE
¢upoB nemwmono3bl. lloHsTHE 00 WCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHU4YeCKHE OCHOBAHUS: PEAKIIMU C BOJIOHM, KUCIOTaMH,
peakuusi TOpeHHs. AHUIWH Kak TMPEACTaBUTENIb apOMATHUYECKHUX aMHUHOB.
XUMHUYECKUE CBOWCTBA AaHWIMHA: B3aWMOJICHCTBHE C KHCIOTaMU, OpPOMHOM
BOJIOM, oOkucieHue. llosydyeHne aMHMHOB QJIKUJIMPOBAHHEM aMMHUaKa H

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIECBOAOPOJI0B

3.17

AMMHOKHUCIOTHI W OeNKu. AMHHOKHUCIOTHI KakK aM(pOTEpHbIE OpPraHUYECKUE
coenuHeHusi. OCHOBHBIE AMHUHOKHCIOTHI, OOpasyromue Oenku. XUMHUYECKHE
CBOMCTBa O€JNKOB: TMIPOJIN3, NEHATypalus, KadyeCTBEHHbIE (IIBETHHIE) PEaKIUU

Ha OenKun

3.18

CtpoeHue u CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTh CBOWMCTB MOJMMEPOB OT
cTpoeHuss MoJekysl. OCHOBHBIE CMOCOOBI TOJIYYCHHS BBICOKOMOJIEKYISIPHBIX
COCIMHCHUH: peaklMy TOJIMMEpHU3alliu U TOoJuKOoHAeHcanuu. Knaccuduxarus

BOJIOKOH

3.19

I/I,Z[GHTI/I(bI/IKaHI/IH OpraHu4eCKux COC,I[HHGHI/Iﬁ. Pemrenne OKCIICPUMCHTAJIBHBIX

3a7a4 Ha pacClio3HaBaHNEC OPraHN4YCCKNX BCIICCTB

3.20

I'enernueckas cBsI3b MECXKOY KlIaCCaMH OPraHu4CCKuX COG,Z[I/IHCHI/Iﬁ

XUMHA U )KA3HD

4.1

XuMHsl B TIOBCEAHEBHOW >Kn3HH. IlpaBuna Oe3ormacHOi pabOTBl C €IKHUMHU,

TOPIOYMMHU U TOKCUYHBIMU BCIICCTBAMUA, CPCACTBAMU OBITOBOM XMMHUHU

4.2

XuMHS U 3I0pOBbe. XUMHUS B MEAULMHE. XUMUS U CEJIbCKOE X03HCTBO. XUMHUS B
IPOMBIIUIEHHOCTH. XHMMHUSL U SHEPreTHKa: MPUPOAHBIA M MOMYTHBIH HeTIHOM
rasbl, X COCTaB M Hcnojib3oBaHue. CoctaB HehTU U €€ nepepaboTka (IpUPOIHBIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHA U DKOJIOTHA. XMMHYECKOE 3arpsA3HEHHE OKPY)KAIOIIEH Cpelpl U €ro
nocnenctsus. Oxpana rugpocdepbl, MOUBbI, aTMOoc(epsl, (Iopbl U (ayHbl OT
XUMHYeckoro 3arpssHeHus. IIpoGirema OTXOJOB M MOOOYHBIX IPOJYKTOB.

AJ'ILTepHaTI/IBHLIe HUCTOYHHKH SHCPIrUuu

4.4

O6IJ.[I/IC NpeACTaBJICHUA O IMPOMBINIJICHHBIX crocodax MOJYYCHHUA XUMHNYCCKUX




BELIECTB (HAa IpUMEpE IMPOU3BOJCTBA aMMHaKa, CEpHON KUCIOThI). YépHad u
userHas  Merauiyprus.  Crekio M CWIMKarTHas  [POMBIIUIEHHOCTb.

[IpombiuienHass ~ opranuueckas  xuMusa.  Cplpp€  au8  OpraHudecKkoi

IPOMBILITIEHHOCTH
5 Tunbl pacy€THBIX 33184
51 Pacuérbl Macchl BeniecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY
' BEILECTBA, Macce WIK 00BEMY OJIHOTO U3 yJaCTBYIOIIMX B PEAKIIMU BELIECTB
5.2 Pacuérer TerioBoro addexra peakuuu
53 Pacuérbl 00BEMHBIX OTHOILLIEHUH ra30B MPU XUMUYECKUX PEaKIMIX
54 Pacuérsl maccel (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH
' OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET IPUMECH )
55 Pacuérer maccoBoit mim 00bEMHOMN JI0JIU BBIXOJIA TIPOIYKTa PEAKITUU OT
' TEOPETUYECKH BO3MOKHOTO
Pacuérbl maccsl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CITH
5.6 | oHO W3 BELIECTB JIaHO B BHIE PACTBOPA C ONPENEIEHHOM MacCOBOM HoJIeit
PacTBOPEHHOTO BEIIECTBA
57 Pacy€rsl ¢ MCIOIB30BaHUEM MTOHATHI «MacCOBast JOJID», «MOJIIpHAst
' KOHLIEHTPALUA», «PACTBOPUMOCTD)
HaxoxaeHune MoneKyasipHO# (popMysIbl OpraHun4ecKoro BELECTBa M0 €ro
5.8

IIJIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOAAIIIHUX B €0 COCTaB, UJIN I10

MPOJIyKTaM CTOpaHus




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xnacce/ 'aGpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
Xumus. 10 k. O.C.I'abpuensin A.B. AmykoBa Meronuueckoe nocodue.
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