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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3ylbTaTaM OCBOCHMS
dbenepanbHOI oOpazoBaTeabHON IpOrpaMMBbl CpeaHero o01iero
oOpazoBanua(POIl COO), npencraBieHHbIX B DeaepaqbHOM ToCyIapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yueOHOro mpenmera «XuMmus» B 00pa3oBaTelbHbIX Opranuzanusx Poccuiickoi
Qenepanuy, peaqu3yIOUIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpPaMMBbI, H
OCHOBHBIX ToNIOkeHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsoxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HAa YpPOBHE YIIyONEHHOTO HW3Y4YEHHUsS 3aHMMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, peaiumzyeMoe B ycHoBUsAX JuddepeHnrpoBaHHOTO,
npo@uabHOro OOy4YeHMs, MpPU3BaHO oOecneunuTh o0IIe00pa30BaTEIbHYI0 H
OOIIEKYJIbTYPHYIO IOJATOTOBKY BBINIYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aJlanTanuy ux K ObICTPO MEHSIOIIMMCS YCIOBHUAM U3HU B COLIMYME, a TAKXKe IS
IOpPOJOJKEHUsT OOy4YeHUs B OpraHu3alusax NpodeccHoHalbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno xumuM Ha3HaueHue ImpeaMera «XHMHS» IOJydaeT
HOApPOOHYI0  HMHTEPHPETAalUi0 B  COOTBETCTBUM C  OCHOBOIIOJIAraroNIMMU
nosioxenusmu  PI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH, COACp)KaHMS,
pe3ynabTaToB OO0y4YeHHs] M TpeOOBaHUN K YPOBHIO IOATOTOBKHM BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBISIOTCSI CJEAYIOIIME BBIMOIHIEMbIE MPOrPaMMOM 10
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOAMYECKAsA, peaju3alus KOTOpol oOecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCcMaTpUBaAET
ONpeJeNICHNE: TMPUHLHUIOB CTPYKTYpPUPOBAHUS U IOCIIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPUCTUK; MOAXOJ0B K (OPMHUPOBAHUIO COJAEPIKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH O0pa3oBaTENbHBIX JOCTHKEHUN OOYy4arollUXCsl B
paMKax HWTOTrOBOM aTTecTaluud B (QopMe €IWHOI0 TOCYAapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3Y4EHUsS] XUMUM:



e YCTaHABJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHE, 00s3aTeIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNbHBIM JIMHUSM/pa3iefiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeljaracT NPUMEPHYIO IMOCIEAOBATEIILHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yriIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0Opa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEbHBIX  JCHCTBHM  0OydYaromerocs IO OCBOCHHIO
COJIepKaHMsl IPEIMETA.

[lo BceM Ha3BaHHBIM MO3ULHUAM B IPOrpaMMe MO XMMHUHU IPEAYCMOTpPEHA
NPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpefe’laMd YCTAaHOBIEHHOW MTPOrpaMMoil 1O  XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABIISIIONIEH COJIEp)KaHUsa y4eOHOro MmpeaMeTa
«Xumus» OcCTa€Tcs BO3MOXXHOCTh BBIOOpa €ro BapHATUBHON COCTaBJISIOINICH,
KOTOpasi TOJKHA ONPEAENSIThCS B COOTBETCTBUU C HAIMPABICHHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUENTyalbHbIMU ToNoxeHUsiMu PIOC COO o
HAa3HAYCHUW TIPEJIMETOB 0a30BOro W yIIyOJEHHOTO YpPOBHEH B CHCTEME
muddepeHnmpoBaHHOTO O0y4YEHHUsT HA YPOBHE CpEIHEro o0Imero oOpa3oBaHUS
XUMHUSL Ha YpPOBHE VYIIyOJIEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
OPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJYyYEeHHS]  XUMHYECKOTO
oOpa3oBaHHs B paMKaX HW3yYCHHUS CHCIUANBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCIUIUIMH B By3aX U OpraHU3alUsIX CPeaHEro npodeccuoHanibHOTo
oOpa3zoBanusa. B 93Toil CBsA3M wu3ydeHHe mpeaMeTa «XHUMHs» OPUCHTHPOBAHO
NPEUMYIECTBEHHO HAa  pacIIUpeHrue W  YIUIYOJICHHME TEOpEeTUYECKOH U
MPAKTUYECKON TOATOTOBKH OOYYarONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOPUITH
00y4eHUs, B TOM YUCJE C MEPCIEKTUBOM MOCIEAYIONIETO MOTYyUYEeHHUS] XUMUYECKOTO
o0pa3zoBaHus B OpraHu3alusax npodeccuoHalbHOro oopasoBanus. Hapsay ¢ atum,
B cBere TpeboBanuit OI'OC COO k miIaHHpyeMbIM pe3yJabTaTaM OCBOCHHUS
dbenepanpbHON 00pa30BaTEIbHON MPOTrpaMMBl CpPEIHEro O0O0Iero oO0pa3oBaHUs
u3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3aaad



BOCIIUTAHUS U COIMAIBHOTO Pa3BUTHUs OOydaromuxcs, Ha (GOpMUPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYalIbHbIX YMEHUN, YMEHUHN pallMOHaIM3alMi y4eOHOro TpyJa U
000OIIEHHBIX CHOCOOOB  JIEATENIBHOCTH, UMEIIINX  MEXKIUCIUIUIMHAPHBIM,
HAJAIPEAMETHBIA XapaKTeD.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCSL  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuueckass xuMusi». [lpu onpeaeneHun MoaXoa0B K OTOOPY U CTPYKTYPHOM
OpraHu3aliy COJEpPKaHUsl ITUX KypCOB B MpOTrpaMMe MO XHMHUU 32 OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuumsax 06a3oBoro M yriayoJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBy copaepxkanusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTABJISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUU W
YMEHUM, OTHOCAIMXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMera. JTa cucTema
3HAHUW TIOJTydaeT OMpeAeiEHHOE TEOPETUYECKOe OTOJHEHHUE, IO3BOJISIOIICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoibImHii 00BEM  (PaKkTOIOTHUYECKOTO
Marepuana. Tak, Ha YriayOJaE€HHOM ypOBHE H3YUeHHs TNpeaMmeTa obecredeHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEIUYEHUS OOBEMA 3HAHUW O XUMHUYECKHUX
AJIEMEHTaX U CBOMCTBaX MX COCIWHEHUN HAa OCHOBE PACIIMPEHUS W YIIIyOJICHUS
NPEACTABICHUN O CTPOCHHMM BEIIECTBA, XMMHUUYECKON CBSI3U M 3aKOHOMEPHOCTSX
NPOTEKAHUS PEAKINNA, PACCMATPUBAEMBIX C TOYKH 3PEHUS XUMHUUYECKON KUHETUKH
U TepMOoAWHaMHUKU. M3yudeHuwe mnepuoauveckoro 3akoHa U Ilepuogumueckoii
CUCTEMBI XUMUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEICTABICHUSIX O CTPOCHUHM aToMa. XUMHUYECKAs CBI3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
paspylieHnd, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ PEaKIui  JOMONHseTcs  (OpPMHpPOBAHHMEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKHUX MPOIIeccax U JIEKTPOJIM3E PaCIIaBOB U PACTBOPOB BEILIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOM CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKkiHii.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOaEHHOTO YPOBHS M3yUEHUS JIJISl KJIIACCOB ONpenea&éHHOro mpoduiis (T1aBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmel cucreme
IpPEAMETHBIX 3HAHUI) OKA3bIBAIOT BIUSIHUE CMEXHbIE peaAMeThl. Tak, Hanmpumep,
B COJICp’)KaHMM TpPEIMETa JJIsl KJIACCOB XMMHUKO-(PU3NYECKOro npoduist 0oJblioe
3HaueHue OyJIyT MMETh JIEMEHThl y4yeOHOTro Marepuaina mo obmied xumuu. [lpu
M3YYEHUM TpeAMEeTa B JIaHHOM CJy4yae akIeHT OyleT cAelaH Ha OOUIHOCTh
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHHU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJEKyJsipHAs Teopus B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJMHAMUKH, DJIEKTPOJIN3a, IPEIACTABICHUS O
CTPOECHMH BELIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHUKO-
Ouonornyeckoro npoduiis OonbIIMKA yAENbHbIA Bec OyneT MMEeTh OpraHuyecKas
xumusi. B 3TOM cioyyae  mpenocTaBisieTCs  BO3MOXKHOCTh it Oolee
O0OCTOSITENIBHOTO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIMOUABL, O€NKHU, YIIEBOAbl, HYKIECHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE M CBOMCTBAaxX IpPEACTaBHUTEINECH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JJIsi HW3YYEHUS
CYILIIHOCTH MPOoI1ecCOB (POTOCUHTE3A, IbIXaHHUs], TUILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
0OIIIeHAayYHBIX METOJIOB TTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUU M3yYCHHE TpeaMeTa «XHMHUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C YYCOHBIMU MPEAMETAMHU.

[Ipu u3ydyenun yuyeOHOro mnpeamera «XuUMHUS» Ha YIIYOJIEHHOM YPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpeHEro odmiero odpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTETICHHON 3HAYMMOCTH SIBIIA€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. PemieHue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YyYEHHs] NpeIMeTa Mpeirnoiaraet
pean3alMIO TAKUX LIEJIEH, KAK:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBIICHUM MPUPOJIBI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obOecredeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B  pELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJIMIMHBI, CO3JaHNU HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCnevyeHnr panoOHaIbHOIO MPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOWLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMBbI 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TE€OPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJICKYJISIPHOM,  HAJAMOJIEKYJISIPHOM, O  TEPMOJAUHAMHYECKHX  H
KMHETHYECKUX 3aKOHOMEPHOCTSAX MNPOTEKAHUA XUMHUYECKHX pPEaKIUH, O
XUMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMAaX, 00 o0mmx
Hay4HBIX IPUHIMNAX XUMHYECKOTO IMPOU3BOJACTBA;



e (QopmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW I OOBSCHEHUS
KITFOUEBBIX HJIEH W MPOOJEM COBPEMEHHOW XUMUH, M OOBSICHCHUS U
IIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS POOJIEM, CBI3aHHBIX ¢ XUMHUCH, IIPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOM M MPOM3BOACTBEHHON [E€ATEILHOCTH YEJIOBEKAa, CBA3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM W IMEpepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOUMBIX JUII TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHS XUMHUYECCKUX SIBIICHUW, HWMEIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM KU3HHU.

B 1mraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHCTEMBI CpPEIHETrO OO0IIero oO0pa3oBaHUS TPU U3YYCHHH
npenMera «XUMHUSA» Ha  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTh
NpPUOOPETAIOT TAKUE TEJH U 33/1a4H, KaK:

e BOCMUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTHU SIBICHHM TPUPOJIBI,
yBaXEHUS K TIpolleccy TBOpUECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHHSA
00I1e4YeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O MPUPOIOTIOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIbHOCTH.

OO6muree yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUU Ha yTIyOJIeHHOM
YpOBHE cpenHero obiero odpasoBanus, cocrarmsieT 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kiacce — 102 yvaca (3 yaca B Helleto).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPITAHUYECKASA XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uu OPraHuYeCKUX COeTUHEHUM.

DNEKTPOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHUSI. BaJIeHTHbIE BO3MOKHOCTH aToMa YIJIEpoJa. XHMHYECKas CBS3b B
OpraHUYeCKUX COCAUHEHUsSIX. Tumbl TUOpPUAM3ALMKM ATOMHBIX opOuTaei
yraepoaa. MexaHuzmbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). THUIBl NEpeKphIBAHUS AaTOMHBIX OpOWTalNe, G- U T-CBS3U.
OnunapHas, nBOWHAsE W TpoiHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemiectB. [loHsiTue o cBOOOJHOM paaukane, HykiIeopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHHE TEOPUU CTPOCHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble U  CTPYKTYpHbIE (OpPMYIIBI.
CtpykTypHble (GOpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buuabl H30Mepuu: CTPyKTypHas, NOpPOCTPAaHCTBEHHAS.
OnextpoHHble YP(DHEKTH B MOJEKYIaX OpPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIH
¥ ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHoM rpymnme. ['omonorus. ['omonornyeckue psiapl. CuctemaTuyeckas
HOMeHKIaTypa opranudeckux coeauHennii (IUPAC) u TpuBHanbHble Ha3BaHHS
OTAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIaccU(UKAIUS OpraHUYECKUX peaknui. OKHCIUTEITHHO-
BOCCTAHOBUTEIILHBIE PEAKLIUH B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAaKOMJICHHE ¢ oOpa3laMu OpraHWYECKHX BEUIECTB W MaTepuajaMyd Ha HX
OCHOBE, OIBITHl 10 MPEBPALICHUID OPraHWYECKUX BEIIECTB NPU HArpeBaHUU
(raBiieHue, OOyIJIMBaHWE W TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKY
OpPraHWYECKUX BEIIECTB.

YriieBogopoasbl.

Ankanbl. ['omoniorudueckuii pssi aakaHoB, obmuias popMynna, HOMEHKIATypa U
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIN aJKaHOB, SP°-
rudpuan3anus aTOMHBIX OpOWTaneil yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKaHOB.



XUMUYECKHE CBOWCTBA AaJKAHOB: pEAKIMU 3aMEUICHUS, W30MEpHU3alNH,
JNETUAPUPOBAHMS, IUKIN3ALIMK, TUPOJIU3a, KpeKUHra, ropenus. [IpeacraBnenue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIIEHUS.

Haxoxnenue B npupoae. CriocoObl MOTydYeHUsI U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMS M XUMHUUYECKUX CBOMCTB MajblX (I[UKIOMNpONaH, IUMKIOOyTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, IUKJIOTeKCaH) IUKIoankaHoB. CrocoObl MONy4YeHUs U
MPUMEHEHHE ITUKJIOAIKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  MNPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNI —alKeHOB, SP-
rudbpuan3anus aTOMHBIX OpOuTaneil yriepoga, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzomepus. Dusmyeckre CBONCTBA AJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIMHM MPHCOCAUHEHUS, 3aMCIICHHUS B O-TOJIOKEHUE
IpU JABOMHOM CBSI3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHnHbIe peakinyu Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUS W MPUMEHEHUE
AJIKCHOB.

Anxanuensl. Knaccudukaius ankaaneHoB (CONpsKEHHBIE, N30JIMPOBAHHEIE,
Kymyauposaruwvie). OCOOEHHOCTH JIEKTPOHHOTO CTPOEHUSI U XUMUUYECKUX CBOWCTB
CONPSDKEHHBIX  JIUCHOB, 1,2- u 1,4-npucoenunenue. Ilonmumepuzanus
conpsbKEHHBIX queHOB. CrocoObl MOTyYeHUs U MPUMEHEHUE aTKaIueHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJIKUHOB, SP-
rudpuan3alns aTOMHBIX opOuTaned yriepona. Ou3nuecKkne CBOMCTBAa AJIKHWHOB.
XHWMHUYECKHE  CBOMCTBA:  pEaKIUU  NPUCOCAWHEHUs,  JIUMEpU3ALUU U
TpUMEPU3ALNH, OKUCIEHUA. KUCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TPOHHYIO CBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsi3b. CIIOCOOBI MOTydeHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBoAOpoAbl (apeHbl). ['oMonoruyeckuili psii apeHoB,
obmast hopmyrna, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJIbl OeH301a. PU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIIeHUsI B O€H30JIbHOM KOJIBIIE U
YIJIEBOJIOPOJIHOM pAJMKaJE, PEaKIUU MNPUCOCIUHEHUS, OKHCIEHHUE TOMOJIOTOB
oensoma. IlpencraBmeHne 00 OPUEHTUPYIOMIEM JEHCTBUM 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE AaIKUIBHBIX paTUKaoB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOTPYMIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUsT U
MIPUMEHEHHUE apOMaTUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. CrnocoOsl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATaIUTHUYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TAJIOTEHIIPOU3BOJIHBIX YIJIEBOAOPOAOB. Peakuuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIy, HUTPOTPYIIY, I[MAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIIMPTOBOIO
pacTBopa IMIEnoun. B3anMOIeNCTBUE IUTaJIOT€HAIKAHOB C MAarHMe€M U LHUHKOM.
[Tonsitue 0 METaI00PTaHUYECKUX COCMHEHUSX. Hcnonw3oBanue
raJIOreHIPOU3BOIHBIX  YIJEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYEeCKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3NYECKUX CBOWCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakIuil  yriieBOJOPOJOB Pa3IMUHBIX KJIAcCOB (0OeciBeurBaHWE OPOMHOW WIIH
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kajausi, B3aUMOJCHCTBHE alleTHJICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYKEHUE
yriepoja W BOJOPOJia B OpPraHWYECKHX BEIIECTBAX, IOJydeHUE OJTHICHA U
U3y4YEeHHE €ro CBOWCTB, O3HaKOMiIeHHE C Kosulekiusmu «Hedtb» m «Yromwsy», ¢
oOpa3sllaM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJIOPOI0OB U FaJOT€HIIPOU3BOIHBIX YTJIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble ogHOATOMHBIE COHUPTHl. CTpoeHHE MOJIEKYN (HAa NpUMEpPE
MEeTaHoJa M 9TaHojia). ['oMojoruueckuit psa, obmas dopmyia, H30MepHs,
HOMEHKJIaTypa U kiaccuukanusa. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUUMU 3aMEIICHUS, JIeTUJpaTally, OKHUCIEHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHas peakuns Ha OJJHOATOMHBIE CIUPTHL. JIelicTBHME ATaHOJA U METaHOJIa
Ha opranu3M uernoBeka. CrocoObl TMOMy4YeHUS W MPUMEHEHUE OIHOATOMHBIX
CIIUPTOB.

IIpocTeie 3dupsl, HOMeHKIaTypa B n3oMepus. OcoOeHHOCTH (HU3UICCKHUX H
XUMHUYECKHX CBOMCTB.

MHOroatoMHble CHUPTHI — JSTUIEHTVIMKONb W TIULEpUH. Du3nueckue Hu
XUMUYECKHE CBOWCTBA: pPEaKIUU 3aMEILECHUS, B3aUMOJICHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHMMHU KHUCJIOTaMHU, KAYECTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBieHue o MexaHU3ME peaklMil HYKICOPUIBHOIO 3aMEICHHUS.
JlelictBue Ha opranu3sM 4enoBeka. (CrnocoObl TMONyYEeHUS] U TMPUMEHEHHE
MHOT'0OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
OeH3onpHOTO sinpa. Pusznueckue cBoiicTBa (peHosna. OCOOCHHOCTH XMMHUUYECKUX



cBoiictB (penona. KauecTBeHHble peakuuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nostydyeHus u npuMenenue penona. Genonpopmanbaeruanas cMoa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHON Tpymnmbl. ['OMoNOrndeckue psabl allbJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepus U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHUYECKHE  CBOMCTBA  albJETMJOB M  KETOHOB:  pPEaKIUu
npucoeauHeHns. OKHUCIEHNE allbJIETUIOB, KAUECTBEHHBIE PEAKIIMU HA aJIbJICTUIbI.
Cnoco0bI oSTy4eHUs! ¥ MPUMEHEHUE albJACTHUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCOT. M3omepust u HOMeHkIaTypa. dusnyeckre CBONCTBa
OJIHOOCHOBHBIX MPENIEIbHBIX KAapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBA: KUCIIOTHBIE CBOWCTRBA,
peakiusi ITepudUKaIUU, PEAKIMU C Y4YaCTHEM YTJIEBOJOPOIHOIO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHCJIOTHI. [loHSTHE O NPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPENEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTaBurenn BhICIINX
KapOOHOBBIX KHCIIOT: CT€apUHOBas, NAJIbMUTHHOBAs, OJICMHOBAS, JUHO/E8AS,
JUHONIeH06as KUCIOThL. CIIOCOOBI MONyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJIatypa. Du3nueckue M XMMHUUYECKHME CBOMCTBA: THIPOJIM3 B KHUCION H
IEIIOYHOU CpeIE.

Kupsi. Ctpoenue, puznuecknue U XUMHUUECKHE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION U 1IeI09HON cpeqe. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBUE.

OO6mast xapakTepucTuka yriaeBoaoB. Knaccudukamus yriaeBoaoB (MOHO-, TU-
U Tmojucaxapuisl). MoHOcaxapuabl: TJIOKO3a, (pyKTo3a, ranakTo3a, pudo3a,
ne3okcupudo3a. Ousndeckue CBOWCTBA M HaXOXIeHHE B mpupoie. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKLIMH C YYaCTUEM CIIUPTOBBIX U aJIbJIECTUIHOU
TpyNI, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHHE B KU3HEICATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U
nakTo3a. BoccranaBnmBaromye 1 HEBOCCTaHABIMBAKOLIME aucaxapuasl. ['maponus
nucaxapunoB. Haxoxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxman,
MIMKOTeH W 1esunosio3a. CTpoeHHe MAakpOMOJEKYJ KpaxMalia, TJIMKOreHa H
HEJUTI0NIO3bl.  PU3MYECKHME CBOMCTBA Kpaxmaja M UEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBA Kpaxmalia: THMAPOJIN3, KAYECTBEHHAs peaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUIPOJIU3, MolyuyeHue 3(UpoB 1eitoio3bl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHE ITAHOJIa C HATPHUEM,
OKHCJICHUE JTUJIOBOIO CIIMPTA B aJbIETHUJ Ha PacKaJICHHOW MEIHON IIPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CIHPTAa JUXPOMATOM Kalius (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEpUaIOB), KA4eCTBEHHbIC PEAKIIUU Ha aibJeruabl (C THAPOKCHUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakums ramiepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBHE PAacTBOpa TIIOKO3bI ¢ runppokcunoM meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoib, «KapooHoBbie KUCTOTHI. CIOKHBIE d3PUPBD».

A30Tcojep:Kanue opraHndecKue coeIMHeHu .

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudpaTuyeckue W apOMATHYECKHE, IEePBUYHBIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekys, obmas ¢opmyia, U30MepHsi, HOMEHKIATypa U (U3UIECKUE
cBolcTBa. XMMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIC CBOWCTRA,
AJTKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIJIOTOM.
Conu ankuiaMMOHUS.

AHUJIMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psiaa. CrpoenHue
aHwiMHA. B3auMHOe BiMsHUE TPYNI aTOMOB B MoJiekyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHa. KayecTBeHHble peakinuu Ha aHWiIMH. CrocoOsbl
NOJIyYeHUs M TpUMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTpPOOEH30I1A.

AmunokucnoTsl. Homenkmnarypa u uzomepus. OTaenbHbIEe TPECTABUTENH O
AMUHOKHUCJIOT: TJWIWH, alaHuH. @OuU3Wyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaKlusl TMOJUKOHJCHCAIUA, O0pa3oBaHUE MENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 NENTUIOB.

benku kak mpupomHbie monuMepsl. llepBuuHasi, BTOpHYHAsS W TPETHUYHAS
CTpyKTypa OenkoB. XWUMHUYECKHE CBOMCTBAa OEIKOB: THUAPOJH3, JICHATYpPAIHS,
KauyeCTBEHHBIE PEaKINN Ha OCIIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX [PEBPAIICHUI:
pacTtBopeHue O€NKOB B BOJIE, J€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peaknuu Ha O€NKH, peHmIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A30TcoiepKalllue  OpraHMyYeckue  coeauHeHus’» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCTUHEHUIN.

BricokomoJieKkyJIIpHbIE COeTMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJICKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPHU3AINHU, CPEAHSS MOJICKYIIApHas



Macca. OCHOBHbIE METOABI CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUIPOINMICH,
NOJIMBUHUIXJIOPU, TOJUCTUPOJ, MOJUMETHUIMETAKpUIAT, IOJIUKApOOHATHI,
noJvdTUIIeHTepeTanaT). Y Tunuzanus 1 nepepadoTka IIacTUKa.

DnacToMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTaueHOBBIN, XJIOPOTPEHOBBIN, H30TIPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, HMIEPCTh, MIENK), UICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KalPpOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasyiaraeMble TOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUCHMsI BEIIECTB M WX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMHu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAcC,
Kay4yyKOB, pCIICHHUE DSKCIIEPUMEHTAIBHBIX 3amad 1o TeMe «Pacrmo3HaBaHue
MJIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxxnenue MonekynspHOH QOopMysibl OpPraHMYECKOro COEAMHEHHS 110
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHOU  (OpMYJIbl OPraHUYECKOrO COeAUHEHUsT 1Mo wmacce (00bEMY)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuu W/WIM HCXOIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOPMYIIbI
OpraHMYeCcKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WM CIIOCOOOB
NOJIYYEHUS, ONPEIEIICHHE [OJM BBIXOAA NPOJIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKON XMMUHU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OONIUX ECTECTBEHHO-
HAyYHBIX TOHSITUM, TaK U TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYUHBIN (DAKT, TUIIOTE3a,
TEOpHWs, 3aKOH, aHajIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHNe, HN3MEpEHUE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
DHEPTreTUYECKUU YpPOBEHBb, BEIIECTBO, TeENO, OOBEM, arperaTtHoe COCTOSTHHUE
BEIECTBa, (DU3UYECKHE BEJIWYUHBI, €IUHUIIBI HU3MEPEHUs, CKOPOCThb, SHEPIHs,
Mmacca.

buonorus: kierka, opraHu3M, OJKocucTema, Ouocdepa, MeTadbOIHU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUN NUTaHUSA, OpPOXKEHHE,



doTocuHTe3, IBIXaHWE, OCNKH, YIIAEBOMABI, JKUPBI, HYKICHHOBBIC KHUCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHomorusi: MUIIEBbIE MPOAYKTHl, OCHOBHI PAIMOHAIBHOTO THUTAHUS,
MOIOIIIME CPECTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIAS U HEOPTAHNUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHH U
noaypoBHU. AToMHBIE opOuTanu. Kiaccudukarums XuMUIeCKUX JIEMEHTOB (S-, P-,
d-, f-a;mementsr). PacmpeneneHue dIIEKTPOHOB IO aTOMHBIM — OPOMTAISIM.
DNeKTpOHHBIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHH, DJICKTPOHHBIE KOH(UTYpAIIMH HOHOB.
DIEeKTpOOTPULATEIBHOCTb.

Ilepuognueckuii 3axkoH u [lepuoandeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.. Menneneera. CBsA3b MepuoOAUYECKOro 3akoHa M llepmoamdeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX U CIOXHBIX BEIIECTB [0 TpyNmaM W MepHojiaM. 3HA4YeHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JiIHA CBsI3U. [[0aspHOCTD, HANPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW cBsA3U. KparHele cBsa3u. BopopoaHas CBs3b.
MexXMONeKyIIIpHbIE B3AUMOJACUCTBHS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUI
3JIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMIUIEKCOOOpa30oBaTelb, JIMTAHAbL. 3HAYCHHE KOMIUIEKCHBIX COCIMHCHHIA.
[ToHATHE O KOOPAMHALIMOHHOW XUMUHU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUsSA.  THIIbI
KPUCTAIITUYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MctunHble pacTBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOpPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamoruaparst.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HA3BaHUS OTJEIbHBIX MPEICTABUTENEH HEOPraHUUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAaHEHMsS] MacChl BEIIECTB; 3aKOH COXPAHEHHUS] W MPEBPALLCHUS
SHEPIuM NMpPU XUMUYECKUX peakiusax. TernoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMOXUMHYECKUE YPABHEHUA.

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

O6paTumblie U HeoOpaTUMbIE peakIni. XUMHUYEeCKOoe paBHOBecue. KoHncTaHTa
XUMHUYECKOro paBHOBecHsi. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.

OnekTponutnyeckas aucconuarus. CuibHbIE W ClaOble AIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsi, HEHUTpasbHas,
mienouHas. Bomoponueiii mokaszatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHbIE ~ peakuuu.  CTeneHb  OKUCIIEHUS.
OkucnuTelnb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHS W BOCCTAHOBIICHUSI.
Baxxueliime OKHCIWUTENNM W BOCCTAaHOBUTEIM. MeTon 53JeKTpOHHOro OalaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUe TMepoKcHaa BOAOPOAAa B MPUCYTCTBUU KaTajlu3aTopa, MOJAEIH
KPUCTAITUYECKUX PEMIETOK, MPOBEJACHUE PEaKIIUii HOHHOTO 0OMEHa, OTpe/eeHIE
Cpeabl pacTBOPOB C IMOMOIIBI0 WHIWKATOPOB, HM3YYEHUE BIUSAHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUUYECKOTO
pPaBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Duznueckue
CBOMCTBA HEMETAIJIOB. AJUIOTPONHUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTajulaMd U HEMETajUlaMH, BOCCTAaHOBHUTEJIbHbIE CBOMCTBa. [ WapuIbL.
TonIMBHBIE JIIEMEHTBI.

lanorensl. Haxoxaenue B mpupoje, cnocoObl MojydeHus, (U3UYECKHE U
XUMHUYECKHE CBOMCTBA. ['asioreHoBOIOpObl. BaxkHeume KUCI0pOACOACpIKAIIUE
COoeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYECHHS
rajoreHoB. [I[puMeHeHne TaloreHoB U UX COCIUHEHU.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpOJaa U
030Ha. OKCUABI U IEPOKCUIBL.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). CepHucrtas u cepHass KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
CepHOM KUCIOTHL. IIpuMeHenne cepol U €€ COeIUHEHUN.

Azor. Haxoxaenue B mpupoae, cHocoObl MONy4deHHs, (U3HUECKUE WU
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPUAbl. OKCHIbI a30Ta. A30THCTasi U a30THAs
KUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCOTHI. [I[puMeHeHue azota
U €ro COCJIMHECHUI. A30THBIE yI00OpPEHUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl MoiydeHus, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenme Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
duznyeckue W XHMMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(ll), okcua yrimeponma(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBINA yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YTJIEPOJIOM, U €ro
COEeIMHEHUH.

Kpemnuii. HaxoxaeHue B mpupojie, CIOCOOBI TMOJy4YeHHUS, (PU3HUECKHE H
xumuueckue cporctBa. Oxcun kpemHusA(lV), kpeMHHeBas KUCIOTa, CUIIUKATHI.
[IpuMenenue kpeMHus U ero coenuHeHuil. CTeKIo, ero NoJy4eHue, BUbl CTEKIA.

[Tonoxenne MetaiuioB B Ilepuoanueckord CUCTEME XUMUUYECKHUX JJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS JJICKTPOHHBIX O00JOYEK aToMOB MeTauioB. OOrmue
¢usnueckre cBoNCTBa MeTaIoB. [IpuMeHeHHEe METaIOB B OBITY W TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

MOJTy4YCHUS METaJIOB: TUAPOMETAILTYPI U, MMUPOMETAJLTYPIusl,
anexkrpometamnyprusi. [lonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOPPO3HH.

OO6mrast xapakrtepuctuka MeTawioB |A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuili u kanuii: mnonyyeHue, ¢QU3MYECKUE U
XUMHUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COEAUHECHUM.

O6mas xapakrepuctuka MeTtaiioB |lIA-rpynnel I[lepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuil M KajiblUi: moJiydyeHue, (Q(U3NYEeCKUe u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IPOCTBIX BEIIECTB W HX COCAWHECHUMU.
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOMCTBA OKCHAA H
TUJAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTaioB moOouHblx mnoxarpynn (b-rpynm)
[Iepunoauueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMTENbHBIEC CBOMCTBA. [lonyueHrne u NnpuMEeHEeHUEe Xpoma.

Ou3nyeckue W XMMHUYECKHE CBOICTBA MapraHiia ©U €ro COCIUHEHUM.
Baxuneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conn xkeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHUE Kee3a
Y €ro CIUIaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCMHECHUM.

Huuk: monydyeHue, (U3MUECKHE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUIPOKCH/IA [IUHKA, THIPOKCOKOMILIEKCHI IIUHKA. [IpumeHenue
LMHKA U €r0 COEIMHECHH.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
u3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepbl, ¢docdopa, xenesa, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIEKIMU «MeTamibl M CIUIaBbl», B3aUMOJCHCTBHE
HIEJIOYHBIX U IIETOYHO3EMEIBHBIX METAJUIOB C BOJAOW (BO3MOKHO HMCIOJIb30BAaHHE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBAE LIMHKA U JKeJie3a C pacTBOpaMU KHUCIOT U
HIeJI04YEeN, KAYECTBEHHBIE PEAKIIMM Ha HEOPTAHMYECKHUE aHUOHBI, KATHOH BOAOPOJa
M KaTHOHbl METAJUIOB, B3aMMOJECUCTBHE THUIPOKCUIAOB AIOMHUHUSA W ILMHKA C
pacTBOpamMu KHCJIOT U IIEJIOYEH, PELIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«l"anorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumMun B o0ecrnieueHN yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [loHstue
O HAy4yHbIX METOJaxX IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble mpuHIMIIBI OpraHn3aluil XMMUYECKOTO NPOU3BOACTBA. [IpoMBIIITICHHBIE
CIIOCOOBI MOTYYEHUST BAKHEHIITNX BEIIECTB (HAa MPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HCHUE OKPYKAIOIMIEH CpeAbl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecrnieueHnn SHEPreTUIecKoi O€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Poib XuMuu B pa3BUTUHA MEIULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
oOecreyeHnu NuIIeBoi 0€30MacHOCTH.

Kocmernueckne u mapdromepnnie cpencta. beitoBas xumus. [IpaBuiia
0e30MacHOr0 MCIHOJB30BAHMS MpPEenaparoB OBITOBOM XUMUU B TIOBCEIHEBHOM
KU3ZHHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OEeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHndecKkrue U MUHEPAIbHBIE YI0OPEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl aiist 3nekTpoHukd. HanHoTexHomoruu.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIIECTB MMEET MpPHUMECH, MacCchl (00BEMa, KOJMYECTBA BEIIECTBA) IPOJYKTA
peakiuu, €CIM OJHO M3 BEIIECTB JaHO B BHJAE pacTBOpa C ONPEAEIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM W MOJAPHON
KOHLICHTPAllMM BELIECTBA B PAcCTBOPE, JOJM BBIXOJA NPOAYKTAa pEaKUUu OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl Tpu  M3yYeHUH oOmed
HEOpraHnueckoil xumuu B 11 Kiacce ocyniecTBIsIETCS Yepe3 MCIOJIb30BaHUE KaK
o0IIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITHH, MPUHATHIX B OTACIBHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUUKAIs, NEPUOJUIHOCTh, HAOIIOACHNE,
U3MEPEHHE, IKCIIEPUMEHT, MOJEIb, MOJCIUPOBAHUE.

®usnka: Marepusi, MHUKPOMHUp, MaKpOMHUpP, aTOM, DIJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PaIMOAKTUBHOCTb, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHbD,
BEILIECTBO, TEJO, O0BEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WJICAJIbHBIA ra3,
¢du3nUecKre BEIMUNHBI, €IMHAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: kneTka, opraHusm, 3KOcUcTeMa, buocdepa, MeTaboam3M, MaKpo-
U MUKPORJIEMEHTHI, O€JIKH, KUPBI, YIJIEBObl, HYKJIEUHOBBIE KUCIOThI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITOTOK Y3HEPTUHU B IKOCUCTEMAX.

I'eorpadusi: MuHepasbl, TOpHBIE MOPOJIbI, MOJE3HbIE UCKOIMAeMble, TOIUIHUBO,
peCypCeBl.

TexHomorus: XMMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYprus, CTPOUTEIbHbIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJICTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dbapmaiieBTHUECKAS MIPOMBIINIEHHOCTD, MIPOU3BOJCTBO KOCMETHUYECKUX



mnpenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATCpHUaiOB, OJCKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOT'H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM C CHCTEMHO-AEATENbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4YaromMMHUCS POCCHUMCKOM TpaKJaHCKOM MJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTA U CAMOONPEIEICHUIO; HAIMYNE MOTUBALIMH K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHIATHIMA B OOIECTBE TpaBWJIaMM M HOPMaMH TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTH 1IEJIM U CTPOUTH
KU3HEHHBIE TUTaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOy4Jaromuxcs B MpoIecce peaau3ainni 00pa3oBaTeIbHON JeTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeaMeTa «XHMHUS» OTpaKaroT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M TMPAKTHYECKOW JEeATEIbHOCTH
oOydJaromuxcs B Mpoliecce peaju3alud 00pa3oBaTeNIbHON JeATeIbHOCTH, B TOM
YHUCJE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHHS 00YYAIONIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U IPABOMIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JESITEIBHOCTH IIPU CO3/1aHHUH
y4eOHBIX MPOEKTOB, PEHICHUHN YYEOHBIX W MO3HABATEIBHBIX 3aJ1ay, BBHIMOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIH3E PA3THYHBIX BUJIOB YI€OHOH JESITEIHHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHMS] K MCTOPUYECKOMY M HAy4YHOMY HAacJIEeIUI0
OTEYECTBEHHON XMMUM;

YBOXEHUS] K MPOIECCY TBOPYECTBA B OOJACTH TEOPUHM M TMPAKTHUYECKOIO
MPUJIOKEHHUS] XUMHHM, OCO3HAHMSI TOTO, YTO JAHHbIE HAYKH €CThb pPe3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpPECAa W TI03HABATSIHHBIX MOTHBOB B TIOJYYCHHUH U TOCICAYIOIIEM
aHanu3e WHPOPMAIUU O TIEPEIOBBIX TOCTHKCHHUSIX COBPEMEHHON OTEYECTBECHHOMU
XMW,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SIBIICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UIMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YY4ETOM OCO3HAHUS MOCJCIACTBUI
MIOCTYITKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHMMAaHUS IICHHOCTEH 370pOBOr0 MW 0Oe3omacHoro oOpa3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIICHUS K COOCTBCHHOMY (DU3HYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJroicHUsT TIpaBUJl Oe30MacHOro oOpalleHus ¢ BellecTBaMU B OBITY,
MIOBCETHEBHOM JKU3HU, B TPYIOBOH JEATEIHHOCTH;

NOHUMAaHHUS IIEHHOCTH TMPaBWJI HWHIUBUIYATBHOTO W  KOJUIEKTUBHOTO
0e301acHOro MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (YNOTpeOIeHHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
NESTEIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHIAX
NeSITeHbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUU TPAKTHUYECKUX 3a1ad
COIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
Y1CJie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKECHHS K TPYAY, JIOAM TPYyla U pe3yJbTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYaTbHONH TPaeKTOPUH
obOpa3zoBanus, Oyaymed mnpodeccnu W peaau3anuud COOCTBEHHBIX JKH3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB H
noTpeOHOCTEH 00IIECTBA;

6) 3K0JI0OrM4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH IIeTIECO00Pa3HOTO OTHONICHUS K TPHPOAEC KaK HCTOYHHUKY
CYIIIECTBOBAHHUS KU3HHU HA 3eMIIE;

MOHUMAaHUSI TJIIOOAIBHOTO XapaKkTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
YKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEIIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTIKCHUN XUMHUHU JJIA
pelIeHrs BOMPOCOB PallMOHATIBHOTO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
IPUPOJHON cpeqie, YMEHUsI MPOTHO3UPOBATH HEOIArONPHUATHBIE JKOJIOTHYECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTIbITa NEeSATeTbHOCTH AKOJIOTHYECKOMN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHOW MPAKTHKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPYXKaroIeM MUpPE KaK O €IWHCTBE NMPHUPOJLI U YEIIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM W pelieHuu TMpoOJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AUUA: B €€ T'yMaHUCTUYECKOW HAIpPaBIEHHOCTH W Ba)XXHOM pOJIM B
CO37aHMM HOBOM 0a3bl MaTepUabHOM KYyJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICYCHUH
YCIIOBUN YCTENIIHOTO TPYJa M DKOJOTHYECKU KOMGMOPTHON KU3HU KAKIOTO WieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYUIHOCTH METOJIOB
MO3HAHMS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJydaeMble 3HaHUS NIl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUpa H
MIPOUCXOIAIIUX B HEM U3MEHEHUMN, YMEHUS JIeJaTh 000OCHOBAHHBIC 3aKIFOUCHUS Ha
OCHOBE HaydHbIX (DaKTOB U HWMEIONIMXCS JaHHBIX C IENbI0 TOTyYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYCCKUE 3HAHHS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
CaMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM 1O XWMHHU B
COOTBETCTBUH C KM3HEHHBIMHU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3nuyHbIX chepax npodhecCHoHaNbHOU
NEeSATEeIbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3oBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIEHAYYHbIC MOHSITHS, OTPaKaroIIue
[EJIOCTHOCTh HAYYHOW KapTUHBI MHUpAa M CHEUUPUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHusl, UCCIIE0BaHNE, HAOIIOEHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHeE);

YHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HaBaTENbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), oOecreynBaroIre dbopmHpoBaHue (G yHKIHOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolInXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHUBEPCAJIbHbIC YUCOHBIC
JNEUCTBUS B ITO3HABATEILHON U COIIMATILHOM MTPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXKAOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIBHBIMH, KOMMYHHMKATUBHBIMH U  PETYJISATUBHBIMHU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecKHe JeiCTBUS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI ACSTEIBHOCTH C TOCTABIECHHBIMH LIEJISIMU;

UCIIOJIB30BATh NPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISTh XapaKTEpHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA VISl OOBSICHEHUS OTJAEIBHBIX (DAKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JI KiIacCH(PUKAMKU BEIIECTB U
XUMHUYECKUX PEaKIUil;

YCTaHABIMBATh MNPUYMHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMUECKHE pacCyXJeHUs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUH), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HAKOBBIE) MOJIETH, TPEOOPa30BLIBATH MO/ICJIbHBIE MTPEACTABICHUS — XUMUYECKU I
3HaK (CHMBOJI) »JJE€MEHTa, XuMUueckas QGopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3a/ad,
MIPUMEHSITh HA3BaHHbBIE MOJEJIbHBIC MPEJICTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB MU3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaATEIbLCKUE IEHCTBUS:

BJIAJIETh OCHOBAMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB U XUMUYECKHUX
peaxkuuu;

dbopMyITUpOBATH LEJIH U 33/1a4d UCCIIEIOBAHMS, UCITIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS M OCHOBBI i1 (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BIAJIETh HABBIKAMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS MW  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0IATh 3a XOJ0M
mpoliiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyJIUpOBATH
0000I1IeHNs ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHNSA,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
NEeSTEIBHOCTH, TMPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOMCKY METOJOB pEIICHUs] TMPAaKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IUYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJIsIpHAsl JUTepaTypa XUMHUYECKOTO COJAEpXKaHUsS, CIPABOYHBIE IOCOOMS,
pecypcel MHTepHETa), aHAaTM3UpoBaTh MH(OPMAIUIO pa3IWYHBIX BUIOB U (OpM
Ipe/ICTaBICHUS, KPUTHUYECKHU OIICHUBATh eé JI0OCTOBEPHOCTD u
HENIPOTHUBOPEUUBOCTb;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS  BBITOTHEHUS yYeOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMy  TIPEICTaBICHUS
uHbopMaIuu (CXeMBbI, TpapuKH, TUATPAMMBbI, TAOTUIIBI, PUCYHKH U IPYTHEC);

UCIIOJIb30BaTh HAy4HBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore c
XAMUYECKOW WHPOpMANMe: TPUMEHITh MEXKIpeAMeTHbIe ((hHu3udeckue u
MaTeMaTU4YeCKUE) 3HAKU U CUMBOJIBbI, (OpMYJIbl, a00OpEeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHLIC yqeﬁﬂme )]CﬁCTBPISI:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJ1a€MOM TEMBI B XO€ AUATIOTa U/ WU
JIUCKYCCHUH, BBICKA3bIBATh W€, (POPMYIHPOBATH CBOU MPEII0KEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHON 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW pabOThI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alni y4eOHOTO POEKTa, U (OPMYITUPOBATH BHIBOIBI
[0 pE3yJibTaTaM IPOBEAEHHBIX HUCCIECIOBAHUN IMYTEM COIJIACOBAHMS ITO3ULIMN B
X0/J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NeSTENbHOCTh, ONpenesss €€ Ueau W 3aJauyd, KOHTPOJUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX U HCCJIEAOBATENbCKUX 3a/ad, BbIOMpATh Haubosee
3G exTUBHBIN crocod HX pemeHuss ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUIX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE cCaMoOaHajiu3a H
CaMOOILIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIEC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUHU HA YTITyOIEHHOM
YpOBHE Ha YPOBHE CpEJHEro o0Imero oO0pa3oBaHMs BKIIOYAIOT CHECIU(PUICCKHEC
JUTsE y4eOHOTO TIpeiMeTa « XUMHUS» HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIMA
110 OCBOCHHIO, MHTEPIIPETAIIUN U MPEOoOpPa30BaHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAaK’Ke B PEabHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHbIX ¢ XUMHeil. B
nporpaMMe 1O XHMHUHU TMpPEIMETHbIE pe3yJbTaThl MPEACTABICHB MO TOJaM
U3YUYEHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMUSA»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTh NPEACTABICHUIM: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECICUCHHH YCTOMYHUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3[JaHUM HOBBIX MaTEpHUaJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B obecrieueHU palMOHATILHOTO
MPUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUSI U OOIIEH KYJIbTYphI
YelloBeKa, a TakKKe DJKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO ¥ IPUPOJIHOM CPELIE;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraloIIue MOHSATUSI — XUMUUECKUN DJIEMEHT, aTOM, SJIPO U JICKTPOHHAs
obonoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI aToMa, TuOpuAu3anus aTOMHBIX OpOuTajel, HWOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTCTICHh OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAIbHAS
rpylmna, pajaudkan, CTPYKTypHbie ¢GopMmynbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHasi M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAas), HW30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPO/I- U a30TCOJEpKalUe OpraHuYeCcKrue COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIPHBIC COCIUHCHHS; TEOPHUH, 3aKOHBI
(mepuonnueckuii 3akon J[. U. MeHneneeBa, Teopusi CTPOCHUS OPraHHUYECKHX
BeniecTB A. M. ByTtiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXpaHEHUS
W TpEeBpallleHHs] HSHEPrUud TNpPU XUMHYECKUX pPEaKluax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JEXKallUe B OCHOBE
MOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH; MPeICTaBICHUS
0 MEXaHM3MaxX XUMUYECKUX PpEaKIHi, TEPMOJWHAMHUYECKUX H KHHETHUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3AUMHOM BIIMSHUM aTOMOB U TPYIINT aTOMOB
B MOJIEKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dekThl, opueHTanTsl | 1 Il pona);
(akTONOTrHYEeCKHUE CBEJICHHUS O CBOWMCTBAaX, COCTaBe, MOJYYCHHH M O€30MacHOM
UCTIOJIb30BAaHUM BaXKHEHIITMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
JESTENHbHOCTH  YeJIOBeKa, OOMIMX  HAyYHBIX  MPUHIHUIAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA IPUMEPE MPOU3BOJICTBA METAHOIIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHABIIMBAaTh UX B3aUMOCBSA3b, HUCIOJIb30BaTh COOTBETCTBYIOIIME MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHI:

UCII0JIb30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OPraHUYECKUX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PACKpPbIBATH UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKIHMM  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHEHMUIA;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLIIOCTPAIun
UX XUMHYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYEHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaéHHOMY
KJIacCy/TpyIie COEJWHEHMM, JaBaTh KM Ha3BaHUS IO CHCTEMaTHYECKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBbIE HA3BaHMS [JIS OTAECIBHBIX
npeAcTaBUTENCH OpraHMYeCKUX BEIIECTB (ITHIICH, alleTWICH, TOJIYOJI, TJIMIICPHH,
STUJICHTIIUKONb, (EHOJ, (OpMaNIbICTU, alleTAIbJICTU, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAS KUCJIOTHI,
[JIMIUH, aJlaHWuH, MajabTo3a, (PpyKTO3a, aHWIWH, TUBUHWI, U30TPEH, XJOPOIpPEH,
CTUPOJI U IpyTue);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYEeCKUX COCAMHEHUSX (KOBaJE€HTHAs WM WOHHAs CBs3b, O- W T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSATH TOJOKCHUS TEOPUH CTPOCHHSI
oprannyeckux BemecTB A. M. bytnepoBa jyisi 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
¢uznueckre U XUMHUYECKHME CBOMCTBAa TUIMYHBIX NPECTABUTENEH pPAa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaJINCHOB,
QIKUHOB, apOMAaTHYECKUX YIJIEBOAOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MIPOCTHIX M CIOXHBIX 3(PUPOB, JKUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yrieBOAOB (MOHO-, IU- W TOJIUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUid C UCHOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXKAaTh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHHM OT
KPaTHOCTH U TUTIA KOBAJICHTHOM CBS3M (G- U M-CBSI3H ), B3AUMHOTO BIIUSHUS aTOMOB
U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOTHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH M
PAKTUYECKOE MPUMEHEHHE MPOTYKTOB MepepaboTKu;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOJIONCHUH, U3MEPEHUN, MOJICTUPOBAHUN, IKCIICPUMEHTE
(peanbHOM U MBICIICHHOM ) U YMEHHSI IPUMECHSITh 3TU 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MPUMEHSTh OCHOBHBIC orepanuu
MBICIIUTEJILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3y4YECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHSATUSAMHM W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJIsi
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MaTepUAIbHOTO €IMHCTBA MHDA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU JJIi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHU I, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOAY;

c(hOpMUPOBAHHOCTh YMEHHMM: TMPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM M ypaBHEHUSM XMUMHUYECKUX PEAKIUNA C UCIOJIb30BAHUEM (DU3NUECKUX
BenMYuH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEePU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUIO XUMUYECKOU
dbopMyIbl BElIeCTBA MO WM3BECTHBIM MACCOBBIM JIOJIIM XUMHUUYECKUX DJIEMEHTOB,
IIPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TO3UIMH  DKOJIOTMYECKOW  O€30MacHOCTHM  IMOCHEACTBUSI  OBITOBOM U
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILECTB, UCIOIb30BaTh MOJYYEHHbIE 3HAHUA ISl IPUHATHS TPAMOTHBIX PEIICHUI
npo0JieM B CUTYallMsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U TPOBOAUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE U HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOJOPOAOB PpA3IMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHMYECKUX BEIIECTB, PEUICHHWE AKCHEPUMEHTAJIbHBIX
3a/lady 1O PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOIIOACHUEM MPABUII
0e30macHOro OOpallleHWsl ¢ BEMEeCTBAaMHU M JA0OpaTOPHBIM 00OpPYIOBAaHUEM,
dbopMynupoBaTh Ielb UCCIENOBAaHUA, TPEJCTABISATh B pazNu4yHON (dopme
pEe3yAbTaThl HKCIIEPUMEHTA, AHATTU3UPOBATH U OLIEHUBATHh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

cOOMI0IaTh MPaBHJIa YKOJOTHYECKH I1e7IeCO00pa3HOT0 MOBEACHUS B OBITY H
TPYAOBOM JEATENBHOCTU B LENAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXKaroUeh
IIPUPOJAHOMN CpPEAbl U JOCTUKEHUS €€ YCTOMYUBOIO Pa3BUTHSA;

OCO3HABAaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS Ha JKHUBBIE OPraHU3Mbl
ONPEJICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIca mTokazatens [1/K;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
IPOMBILIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS] PUCK-T10JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA MOUCK
XUMUYECKOW MHGOpPMALIMK B PA3JIMUHBIX UCTOYHUKAX (Hay4yHas ¥ yueOHO-Hay4YHas
auTepaTypa, CpeacTBa MaccoBoi uHpopmanuu, MHTEpHET U apyrue), KpUTUUECKU
aHAJM3UPOBATH XMMUUYECKYI0 MH(POpMaINIo, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUH C IOCTaBICHHON y4ueOHOM 3a7adeil.



11 KIIACC

[IpeameTtHble pe3ynbTaThl OCBOEHMS Kypca «OOIas M HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTHU SBIIEHUM NPUPOAbBI, O MECTE Y 3HAYCHUU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POoJii B 00ECIEeYEHUU YCTONYMBOTO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTHUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MAaTEpHaOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHATIBLHOTO MPHUPOJIONOJIL30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHMSI U OOIIEH KyJIbTyphl YeEJIIOBEKa, a TakxKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMN

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAECT:
OCHOBOIIOJIAralOIINE TOHITHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

H30TOIIBI, JJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aToMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSHUS aToma, THOpUAM3alus aTOMHBIX OpOuTasnei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pPEHIETKa, XUMHUYECKasl peakiusi, pacTBOp, IJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JHUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTEIb, TEIUIOBOM 3P dEeKT
XUMHUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peakiii, XUMHUUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH /.M. MeHneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHECHUS U
MIPEBPAILCHUS SHEPTUM MPU XUMHUYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JEHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHWH, MHPOBO33PECHUYECKUE 3HAHUWS, JIEKAIIME B OCHOBE IOHUMAHHUS
MPUYMHHOCTH M CUCTEMHOCTM  XUMHUYECKHX  SBJICHUH;,  COBPEMEHHBIC
MPEJICTABJIICHUSI O CTPOCHHUM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJIEKYJISIDHOM  YPOBHSIX; TIPEACTABICHUS O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMMYECKHX H  KHUHETHYECKHX  3aKOHOMEPHOCTIX  HX
MPOTEKaHUsA, O XMMHUYECKOM PABHOBECHH, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHUS O CBOMCTBAaX, COCTAaBE, IMOJYYEHHH M OE30IMacHOM
WCITOJTb30BAHUH BAYKHEHUIITNX HEOPTAaHMUYCCKUX BEIISCTB B OBITY W IMPAKTHUCCKOM
NESTEIPHOCTA  YEJOBEKa, OOMMX  HAyYHBIX  MPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEPHBIC TMPU3HAKHA MOHSTHUM,
YCTaHABJIMBATh MX B3aMMOCBS3b, UCIOJB30BATh COOTBETCTBYIOIIME MOHATHS IPH
ONMKCAaHUM HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAIICHHUI;



c(OpMHUPOBAHHOCTh YMEHHSI MCIOIB30BATh XMMUYECKYIO CHUMBOJUKY JIs
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUH XHMMHUUYECKHX  pEaKLuH,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUSL OTACIBHBIX
BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUS ONPEIENSITh BAIGHTHOCTh U CTETIEHb OKUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCIMHEHHUSX, BUJ XUMHUECKOW CBsI3U (KOBaJeHTHas,
UOHHAs, MeTaJUIM4ecKasi, BOJOPOJHAasA), THUIl KPUCTANIMYECKONW PEIETKU
KOHKPETHOT'O BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJAa XUMHMYECKOW CBA3M M THUMA KPUCTAUIMYECKOW pemeéTku, OOMEHHBIH H
JOHOPHO-AKIENTOPHBI MEXaHU3Mbl 00pa30BaHUs KOBAaJEHTHOM CBS3H;

cOpMHUPOBAHHOCTh  yYMEHHUH:  KJIacCUPUIMPOBATh:  HEOPraHUYECKHE
BEILECTBA M0 UX COCTABY, XUMHUECKUE PEAKIUU IO PA3TUYHBIM IPU3HAKAM (YUCTY
U COCTaBy pEarupyrouiux BeLIECTB, TEMIOBOMY 3 (deKTy peakiuu, U3MEHEHHUIO
CTeNeHEHl OKHCIEHUS OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTauu3aTopa H
JPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I Kiaccudukanum
M3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEAKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPHOJUUYECKOTO 3aKoHa Jl.
N. MeHnaeneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKITNH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHUYECKHX 3JIEMEHTOB [E€PBOrO—4YETBEPTOrO IMEPUOJOB
[Tepuonnueckoii CHUCTEMEI J.. Menpeneena, HCTIOJIB3YSI MOHSTHUS
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, 0-aTOMHBIC
opOuTann», «OCHOBHOE MU BO30YXIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMHMUYECKHUX AJIEMEHTOB U UX
coequHeHMM no mnepuogam u rpynnam Ilepmonmueckon cucrtemsr [l W
MenneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

cOpMUPOBAHHOCTh yYMEHHUH: XapaKTepu3oBaTh (OMHMCHIBATH)  OOLIME
XUMUYECKHE  CBOWCTBA  BEIIECTB  Pa3IMYHBIX  KJIACCOB,  MOATBEPXKAATh
CYLIECTBOBAHHE T'E€HETUYECKON CBS3M MEXJy HEOPraHMYECKUMHU BELIECTBAMHU C
MOMOIIIIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUIA;

cOpMUPOBAHHOCTh YMEHHUS PACKphIBaThb CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUI MMOCPEICTBOM COCTaBJIEHUS 3JEKTPOHHOro OajlaHca
ATUX peaklui; peaklnii MOHHOrO OOMEHa MyTEM COCTABJICHUS MX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YPAaBHEHWW;  peakuud  THAPOJW3a;  peakuuiu
KOMILIEKCOOOpa3oBaHus (Ha MPUMEPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEAKIHMI C Y4ETOM HMX SHEPrEeTUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTHM XHWMHUYECKOM peakluu B 3aBUCUMOCTH OT Pa3IMYHBIX
(bhaKkTOpOB, a TAKXKE XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSTHUEM
BHELTHUX Bo3aeicTBui (npunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JIeXKAIUE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUSI CEPHOW KHUCIOTHI, aMMHakKa,
o0IIMe Hay4yHble TPUHIUNBI XUMUUYECKHUX IPOU3BOJICTB; II€J€CO00PA3HOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOJIB3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS PUMEHSATh 3TH 3HAHUS NIPU SKCIEPUMEHTAILHOM MCCIICIOBAHUYN BEILIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, WMMEIOIIUX MECTO B TMPHUPOJE,
MPAKTUYECKOM AEATEIIbHOCTH YEJIOBEKA U B TIOBCEIHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
NOHATUSAMM U TPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpPHAs KOHUEHTPALUS;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMHM BEIIECTB; TEIIOBOTO 3 deKTa
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTesisi pacTBOPOB KHUCIOT M IIEIOYEH C
U3BECTHOW CTENEHBIO AMCCOLMANMU; Macchl (00BEMa, KOMMYECTBA BEIIECTBA)
IIPOAYKTa PEAaKLUHM, €CIU OAHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJAE PacTBOpa C
ompeIeIEHHOW MAacCOBOM JI0JIel pacTBOPEHHOTO BEIECTBA MIIM JIAHO B M30BITKE
(MMeeT MpUMeCH); MOJIM BBIXOJA TPOAYKTA PEAKIUU; OOBEMHBIX OTHOIIECHUU
rasos;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITEJIbHO TUTAHUPOBATh W TMPOBOJIHTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KAYECTBEHHOI'O COCTABA HEOPraHUYECKUX BEIIECTB, ONPEICIICHUE
Cpeabl pPACTBOPOB BEIIECTB C MOMOIIBID HWHIWKATOPOB, H3YYECHUE BIUSHUSA
pasnuYHBIX  (HAKTOPOB HA  CKOPOCTh XMMHUYECKOW pEaKIHWH, PEIICHHUE
AKCHEPUMEHTAIBHBIX 3a7au 1o TemaM «Mertamwey U «Hemertamne») ¢
coOJI0ICHUEM TpaBuil 0€30MaCHOTO OOpalleHusl ¢ BEHIECTBAMH U J1a0OpaTOPHBIM
o0opynoBanueM, (GOpMyIUpOBaTh I1€Jdb HCCIEIOBAHUS, MPEICTABISITH B
paznuuHoN QopMe pe3ynbTaThl SKCHEPUMEHTA, aHAJIU3UPOBATH M OLEHUBATH HX
JOCTOBEPHOCTB;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbIM 00OpyJOBaHUEM, OOpalieHus C BellecTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBIMIOJHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OTBITOB, JKOJIOTHYECKH I€JIE€COO00pPa3HOr0 TMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOMN
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JIEVCTBUSI HA JKUBBIE OPTaHU3MBI ONPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHUMAas cMbIca nokazaress [TK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIUK B Pa3IMUHBIX UCTOYHHKAX (HayyHas U yueOHO-HaydHAas
JauTEpaTypa, CpeacTBa MaccoBoil uHpopmaiuu, UHTepHET U apyrue), KpUTHIECKU
aHAJM3UPOBATh XUMUUECKYI0 MH(pOpMaIMIo, iepepadbaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a1a4eii.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM JJeKTpoHHbIE (NP POBbHIE)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTpOEHUS OPraHnYecKuX coequHeHnil A. M. 8 https://m.edso0.ru/P7N2V304M
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
IIpene € YIJIEBOJOPOIbl — aJIKa
2.1 PEACIBHBIC YIICBOMOPO/IbI Katpl, 5 https://m.edso0.ru/R7J0I12D2K
LUKIIOAJIKaHbI
Henpene e yrie : alKe
2.2 TPCACLHPIC YIIICBONOPOIBI: ATKCHEL, 14 1 https://m.edso0.ru/T3M9R5L7Q
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8 https://m.edso00.ru/O8M5COD7R
IT
24 PHPOERTE HCTORHIKH YLTIEBOA0POAOS U 4 https://m.edsoo.ru/O5F9X4H3N
UX mepepadboTKa
2.5 ["anmoreHnpon3BoOIHBIE YIIIEBOIOPOIOB 4 1 https://m.eds00.ru/C8X9Q7P7R
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHNs
3.1 Cruptsl. DeHon 11 1 https://m.edsoo.ru/D9ESC8B6J
KapOoHMIIbHBIE COETMHEHUS: aTbJICTUAbI U
3.2 keToHbl. Kap6oHoBbIe KUCIOTHI. ClIOKHBIE 21 1 https://m.edsoo.ru/FOH8K7A2K

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 YraeBosl 9 https://m.edsoo.ru/D5SR3M3LIA
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaime opraHndeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12 https://m.edsoo.ru/E7Q8X8U4S
Hroro no pazgeny 12
Pa3znea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 BricokoMoseKynsipHbIE COCTMHEHUSI 6 https://m.edsoo.ru/J6E3P2V3Q
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Konrpoasubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMa. [lepruoanueckuit
IT
1.1 SAKOH I LICPHOIHCCRA CHETEMA 9 https://m.edsoo.ru/L4U8E4S7C
XUMHUYeCKnX deMeHToB J1. 1.
MenneneeBa
Crpoenue BeniectBa. MHOrooOpasue
1.2 11 1 https://m.eds00.ru/S8T5V6K8C
BEILIECTB
1.3 XHUMHUYECKUE PEAKITUU 19 1 3 https://m.edsoo.ru/O8P9F6R4A
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemeramner 31 3 https://m.edsoo.ru/Z5C7K4B6Z
2.2 Meramist 23 2 https://m.edso0.ru/S3L2P4M9J
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
M . X
3.1 CTOMBT TOSHARI B XHMHI. AHMI 1 9 https://m.eds00.ru/O9P8S0Q1W
JKU3Hb
Uroro no pazgeny 9
OBHIEE KOJIMYECTBO YACOB I1O
1 102 4 8

[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

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

[Ipenmer u 3HaUeHUE
OPraHU4eCcKO XUMHH,
Mpe/ICTaBIeHHEe 0 MHOT000pa3uu
OPraHNYeCKUX COCTMHEHUN

https://m.edso00.ru/C9G2Z21V1U

DJIEeKTPOHHOE CTPOCHUE aToMa
yriiepoa (OCHOBHOE U
BO30YXIEHHOE COCTOSIHUS).
BasieHTHBIC BO3MOXXHOCTH aTOMa
yriepoa

https://m.edsoo.ru/U5U1S214Y

XuMuyeckas CBs3b B
OpPraHUYECKUX COCAMHECHUSX.
MexaHnu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3U, CLIOCOOBI
paspbiBa cBsi3ei

https://m.edsoo.ru/O8V9K1Y9U

Teopus CTpOCHUS OPraHUIECKUX
coenunenuii A. M. byrneposa

https://m.edsoo.ru/YOP7N2R2B

Bunel nsomepun: CTpykTypHas,
IIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE
3peKTs B MOJIEKYIIax
OpPraHMYECKUX COEAUHEHUN

https://m.edsoo.ru/F4H4M4M3S

Hpe,Z[CTaBJ'IeHI/IC (O) KJ'IaCCI/I(I)I/IKaI_[I/II/I
N CUCTEMATHYCCKaA

https://m.edsoo.ru/T1Y4K9M6N



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)
OpraHn4eCKuX BCUICCTB

Knaccudukamnus peaxnuii B
OPraHN4eCKO XUMHH

https://m.edsoo.ru/R2R1A5J0I

Cucremarusanus u 00001eHue
3HAHUH 110 TEME

https://m.edsoo.ru/D80O3P5Y2G

AJKaHBI: TOMOJIOTHYECKHUM psL,
obmas Gpopmysna, HOMEHKIATypa U
M30MepHsi, AIMEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

https://m.edsoo0.ru/X9H6COV4E

10

CDI/ISI/I‘-IGCKI/Ie U XUMHYCCKHUC
CBOMCTBA aJIKaHOB

https://m.edsoo.ru/U0T8M5D2U

11

Haxoxnenue ajikaHOB B IPUPOJIE.
CriocoOpl OTy4eHHS U
MIPUMEHEHHE aJTKAaHOB

https://m.edsoo.ru/Y6L4I8E5]

12

[uxnoankansl: odmas Gopmyia,
HOMEHKJIATYpa ¥ U30MEpHs,
0COOCHHOCTH CTPOCHHUSI U
XUMHUYECKHX CBOWCTB, CIIOCOOBI
MOJIyYCHHUS ¥ TIPUMCHEHUE

https://m.edsoo.ru/L3M0Q4G4H

13

Pemenune pacu€tHbix 3a1a4 Ha
OIIPENEIIEHUE MOJIEKYIISIPHOM
(hopMyITbl OPraHUYECKOTO
BEIIIECTBA IO MAaCCOBBLIM JOJISIM
aTOMOB DJIEMEHTOB, BXOISIINX B
ero cocraB. CucremMarusanusa u
000011IeHNE 3HAHU TI0 TEME

https://m.edso0.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,
obmias popmysa, HOMEHKIATYpa,
EKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MouieKkyn. CTpyKTypHasi U LIUC-
TpaHC-U30MEpHs ATKCHOB

https://m.edso00.ru/Q2Z7Z7Y9R

15

duznyecKkue U XUMHUYECKHE
cBoiicTBa ankeHoB. [IpaBuio
MapkoBHHMKOBa

https://m.edsoo.ru/U4X0H9Y8N

16

CriocoOsl mostydeHus u
MpUMEHEHHE ATKCHOB

https://m.edsoo.ru/E6P4M201M

17

[IpakTuueckas padbora Ne 1 no
teme "llorydeHue sTuneHa u
HU3yYEHHUE €ro CBOUCTB"

https://m.edsoo.ru/BOR1IW2X7L

18

Pemenune pacu€rHbIx 3a1a4 Ha
oTpeIeJICHUE MOJICKYIISIPHOM
(hopMyJIBI OPraHMIECKOTO
BeEllleCTBA

https://m.edsoo.ru/Y5X0S20Q0N

19

AJKaJMeHbl: CONPSUKEHHBIE,
U30JIMPOBAHHBIE,
KymynupoBaHHble. OcOOeHHOCTH
3JIEKTPOHHOTO CTPOEHUS

https://m.edso0.ru/O6L4F3E6O

20

XMUMHYECKHE CBOUCTBA
COIPSDKEHHBIX JUEHOB

https://m.edso0.ru/C1H6S1S3S

21

Crnioco0bl mostyueHust u
NPUMEHEHHE aJIKaINEHOB

https://m.edsoo.ru/E5Z3G5R1L

22

AJNKUHBI: TOMOJIOTHYECKUN psi,
oOmas 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 CTPOCHUE
MOJIEKYJ, (pu3nueckre cBoicTBa

23

XUMHYECKUE CBOMCTBA AJIKKNHOB

https://m.edsoo.ru/16Z27S6U9l

24

KauecTBenHnsble peakuyuu Ha
TPOMHYIO CBSI3b

https://m.edsoo.ru/COW0OY6S6R

25

CriocoOsl nostyueHust u
MpPUMEHEHHE AIKHHOB

https://m.edsoo0.ru/L5X7C4G8E

26

Pemenue 3agayu: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOU pEaKIIuU

https://m.edso0.ru/C8P572971K

27

Cucrtemaruzanusa 1 0000IIeHne
3HAHUH 110 TEME

https://m.edsoo.ru/O0W4L6H4Q

28

ApEHBI: TOMOJIOTUYECKUH PAI,
obmas Gopmysa, HOMEHKIIATYpa.
DIJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ O€H30J1a U TOJyO0JIa, UX
(uznueckue cBoicTBa

https://m.edsoo.ru/F3C4B209W

29

XUMHUYECKUE CBOMCTBA apEHOB:
peaKIMK 3aMeIIeHHUS

https://m.edsoo.ru/L7U2L1W8S

30

XuMHuJecKue cBolicTBa dpPCHOB:
PCaKuuu MMpUCOCIAUHCHUA,
OKHCJICHHE TOMOJIOTOB O€H30J1a

https://m.edsoo.ru/R6U319G8B

31

OCOOEHHOCTH XUMHYECKAX
CBOMCTB CTHUpPOJIA

https://m.edso0.ru/S4C5B4V1X

32

Pemenne pacu€THbIX 3a1a4 Ha
OTIPEJEIIEHUE MOJIEKYIIPHOU
(bopMyIbI OPraHUYECcKOTO

https://m.edso0.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

CriocoObI mosTyueHust 1
MPUMECHEHHUE apECHOB

https://m.edso00.ru/O0Z5A80Q7R

34

T'enetnyeckas cBsA3L MCKOY
Pa3iIMYHbIMH KjlaCCaMHU
YIII€BOJIOPOJIOB

https://m.edsoo.ru/M3K8G1B9Z

35

Pacuérel no ypaBHEHUAM
XUMHUYECKUX PEAKIIUH.
Cucrtemaruzanusa 1 0000IIeHne
3HAHUH 110 TEME

https://m.edsoo.ru/W8T9K7V7B

36

[Ipuponnsii ras. IlomytHeie
He(TsAHbIE Ta3bl

https://m.edso0.ru/X3S0V3M5W

37

KaMeHHBIi yroyibs ¥ IpOayKThl €ro
nepepaboTKu

https://m.edsoo.ru/D5P5N7E2J

38

Hedtp 1 ciocoOmr e
nepepabotku. [IpumeHenne
MPOAYKTOB IepepaboTKH HEPTH

https://m.edsoo.ru/J7Z7E7AO0W

39

I'eHeTnveckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
yIJIEBOI0POJIOB

https://m.edsoo.ru/W6W1M4A5R

40

FaJ’IOFeHOHpOI/BBOI[HI)IC
YrJIIEBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUE; PCAKIINHN 3aMCIICHUA
rajorcHa

https://m.edsoo.ru/V4X1R2Z7F

41

JlericTBUE MIEI0YEH Ha
rajoreHIpou3BOAHbIE.
BzaumogaeiictBue
JUTAIIOT€HAJIKAHOB C MATHHEM U

https://m.edso00.ru/0O8Z29G2K3C



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

OUHKOM

42

Cucremaru3zamus u o6o0meHne
3HaHUM 10 pas3aeny
"YrneBonoposr"

https://m.edsoo.ru/U1J5P9M1]J

43

KonTtposnsHas paboTa o teme
"YrneBonoposr"

https://m.edso00.ru/S9Q9Y6G8N

44

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHH PsiJI,
obmas Gopmyna, CTpoeHHE
MOJIEKYJ, U30MepHs,
HOMEHKJIaTypa, Ki1accuukanus,
(uznueckue cBoicTBa

https://m.edso0.ru/S2E1N7P2Y

45

XUMHYECKHE CBOUCTBA
MpeACIbHBIX 0THOATOMHBIX
CITUPTOB

https://m.edsoo.ru/K8D5Q3H9V

46

CriocoOsl motyueHust u
MIPUMEHEHHE OTHOATOMHBIX
CIUPTOB

https://m.edsoo.ru/V8G7P9D8Q

47

[IpocTeie 3upsl: HOMEHKIATYypa
1 U30MepHs, 0COOEHHOCTH
(DUBUYECKUX U XUMHUYECKHUX
CBOMCTB

https://m.edsoo.ru/Z3X6J9E5R

48

MHOroaTtoMHbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX
(buznuecKkrue u XuMU4eCcKHe
CBOIiCcTBa

https://m.edso0.ru/X3Q308G0S

49

Crnioco6bI mostyueHust 1
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,
(bu3nvecKkne CBOWCTRA.
TokcuaHOCTH PeHOTA

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

51

XUMHYeCcKUe CBOWCTBA (heHOJIa

https://m.edsoo.ru/O4M5L.7U8Z

52

CriocoObl nostyueHust u
IpuMeHeHue (eHosia

https://m.edsoo.ru/B4N5S5A6K

53

[IpakTnueckas padora Ne 2.
Pemenne skcriepuMeHTaIBHBIX
3ama4 o teme "CrupThl U
(denopr"

https://m.edsoo.ru/U8J9U9V7J

54

Cucrtemaruzanusa 1 0000IIeHne
3HAHHH 10 TEME

https://m.edsoo.ru/NSA0A70O30

55

ANbJIEruibl U KETOHBI:
AIIEKTPOHHOE CTPOEHUE
KapOOHUIILHOM I'PYIIIbI;
TOMOJIOTHYECKHUE Psi/Ibl, 001as
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/Z5Y2G5L5C

56

ANbJIEruibl U KETOHBI:
(uznueckue CBOMCTBA; peaKuu
MIPUCOCTUHEHHS

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

57

Peakuuu oxkuciaeHus u
KauCCTBCHHLBIC PCAKIIUU
AJIbACTUI0OB 1 KETOHOB

https://m.edsoo.ru/K8B3L6X0N

58

CriocoOblI MoNTyueHus albIeTHI0B
U KETOHOB

https://m.edsoo.ru/N203R1G9P

59

O)IHOOCHOBHLIC 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
MOJICKYIT

60

N3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCIIOT, HX
(uznueckue cBoicTBa

https://m.edsoo.ru/F2L3H3N1Y

61

XHWMHUYECKUE CBOMCTBA
MpeiebHBIX 0JJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT

https://m.edsoo.ru/M4X0E3J8N

62

Oco0eHHOCTH CBOMCTB
MYPaBbUHOMN KHCIIOTBI.
Mmuoroo0pa3ue kapOOHOBBIX
KHCIIOT

https://m.edsoo0.ru/Q6T8N9Y6G

63

Oco0eHHOCTH CBOMCTB:
HETpeIeTbHBIX U apOMATHIECKUX
KapOOHOBBIX, JUKAPOOHOBHIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenn BBICIIMX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/I9Q3E3EQ0Z

64

ITonsarue o IIPOU3BOJHBIX
Kap6OHOBLIX KHCIIOT

https://m.edsoo.ru/V201H9Y9K

65

Crnioco6bl nostyueHust u
pUMeHeHHe KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/F5R1S6X4F

66

CrnoxHnble 3¢upsl:
TOMOJIOTHYECKHUH psij, oOrmas
¢bopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/VOA7R1B8T

67

Ddu3znyecKrue U XUMHUUECKHIE

https://m.edsoo.ru/FOC1B0V5S



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

Pemrenne pacy€THbIX 3a1a4: 1O
YPABHEHUIO XUMHYECKON
peakuuu, Ha OIpEACIICHNAE
MOJIEKYJISIPHOH (POpMYIIBI
OpPraHUYEeCKOI0 BEIECTBA

https://m.edsoo.ru/M901B4B6A

69

[IpakTnueckas padbora Ne 3.
Pemenne skcriepuMeHTaIBHBIX
3amau o teme "KapOoHoBBIe
KucnoThl. CroxHbIe Y3QUphI"

https://m.edsoo.ru/N4F7Z805Y

70

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (THUAPOIIHI3)

https://m.edso0.ru/Z9E30Q5T5R

71

OCcoOEHHOCTH CBOWCTB JKUPOB,
COJIeprKalIuX OCTaTKU
HEMpeeNbHbIX KUPHBIX KUCIIOT.
2Kupsl B npupoe

https://m.edsoo.ru/W7X3E0AOM

72

MrU1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, X MOTOIIEE
nencreue. [loustue o
CHHTETHYECKHX MOIOIINX
cpeactBax (CMC)

https://m.edsoo.ru/J5G5W5W1W

73

I'eHeTnueckas cBs3b
YTJIEBOJOPOIOB U
KHCIIOPOACOACPKAIINX
OpraHMYECKUX BEIEeCTB

https://m.edso0.ru/V3J9U6T2S

74

Pacuétel o ypaBHEHUAM
XUMUYECKUX PEAKLUN

https://m.edsoo.ru/L7F2C3Z7R

75

Cucremaruzanus u 00o01eHue

https://m.edsoo.ru/VV3D1E5I7S



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

OO01as XxapakTepUcTUKa
YTJIEBOJOB U KiIacCH(PUKALIUS
yIIeBOJIOB (MOHO-, IU- U
MIOJIMCAXapH/Ibl)

https://m.edsoo.ru/\V9D4B4N5A

77

MoHnocaxapuabl: puznuecKue
CBOIICTBA M HaX0KJICHIE B
npupoae

https://m.edsoo.ru/HOH5B0Q5J]

78

[IpuMeHeHue riIroKo3bl, €€
3HAYCHUC B ) KU3HCACATCIbHOCTHU
Oprasusma

https://m.edsoo.ru/M5W4E2L0ON

79

Jucaxapuipl: caxapo3a, MajibTo3a
M JakTo3a. Haxoxxnenue B
MIPUPOJIC U TIPUMEHEHNE
JUCaXapuIoB

https://m.edsoo.ru/F8X8V203R

80

[Tonucaxapumpl: cTpoeHne
MaKpOMOJIEKYJ, (PU3NYECKUE U
XMUMHYECKUE CBOICTBA,
MIPUMEHEHHE

https://m.edsoo.ru/EQR9DON4Y

81

ITousarue 06 HCKYCCTBCHHBIX
BOJIOKHAaXx

https://m.edsoo.ru/F8G4S20Q2S

82

Pemenue PaCUYCTHBIX 3a1a4 Ha
ONpCACIICHUC JOJIN BbIXOda
MMPpOAYKTA PCAKIUU OT
TCOPCTUYCCKHU BO3MOKHOT'O

https://m.edsoo.ru/B6YOHOPOX

83

Cucremarusanusa 1 0000IIeHIe
3HaHUU 10 pa3jaeiy

https://m.edso0.ru/13G811T5Z

84

KonTtposneHas paboTa o teme

https://m.edsoo.ru/USH7R611Z



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

"Kucnopoacoaepxaiiue
OpraHuYecKue coeauHeHus"

85

AMUHBIL: KTaccuuKanms,
CTPOEHUE MOJICKYJ, 00IIas
dbopmyna, u3omMepus,
HOMEHKJIAaTypa U pU3NYECKue
CBOICTBa

https://m.edsoo.ru/X6WO0L4P2C

86

XUMHUYECKUE CBOMCTBA
anupaTHIECKUX aMUHOB

https://m.edsoo.ru/U707U5M3G

87

AHUWIVH: CTPOCHUE aHWINHA,
0COOEHHOCTH XUMHYECKNX
CBOMCTB aHWJINHA

https://m.edsoo.ru/H8X5D1J4W

88

CriocoObl OTy4eHHS U
MpUMEHEHHE TN (aTHIECKIX
aMHHOB

https://m.edsoo.ru/V3S6J4P3I

89

AMUHOKHUCIIOTHI: HOMEHKJIATypa U
nzoMmepusi, pusnueckre CBONCTBA.
OTtnenbHBIC MIPEICTABUTENH O~
AMUHOKHCIIOT

https://m.edsoo.ru/EQC3K8G7F

90

XuMHJecKre cBolicTBa
AMHMHOKHUCJIIOT, UX OHOJIOrHYEeCKOoe
3HaYeHUEe aMHHOKHCIOT. CHHTE3 U
TUApOJIN3 IENITHAOB

https://m.edso0.ru/O310Z8L2Y

91

benku xak npupoaHble
MIOJIUMEPBI; CTPYKTYPhI OSIIKOB

https://m.edsoo.ru/I6F3C9X9Z

92

XHUMHUYECKHE CBOMCTBA OEJIKOB

https://m.edso0.ru/T9X1A9Y8S

93

AzoTcoaepkaiue
TeTePOIMKINYECKUE COCTUHEHHUSI.

https://m.edso0.ru/02Z9S9H20



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 "AszoTcoaepxaline
OpraHuYecKue coeTuHeHus"

https://m.edsoo.ru/ASE9USL 9K

95

[IpakTnueckas padora Ne 5.
Pemrenne skcnepuMeHTAIBHBIX
3a7a4 1o teme "Pacrio3zHaBanue
OPraHN4YeCKUX COCTMHEHUN"

https://m.edsoo.ru/P4AN4ASB6L

96

KonTponbnas paborta no teme
"A30TCOIepKaIIe OPraHnIECKHe
coequueHus"

https://m.edsoo.ru/QON6T3R9J

97

OCHOBHBIC TIOHATHUS XUMHHI
BBICOKOMOJICKYJISAPHBIX
COCI[I/IHGHI/II‘/'I 1 METOJbI UX CUHTE3a
—II0JIUMEPpU3alrd U
IIOJIMKOHACHCAIUA

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

98

IImactMmaccel. YTunusanus u
nepepaboTKa II1acTuKa

https://m.edsoo.ru/E5F2Z4X9U

99

DnacToMephbl: HATypaJbHbIN
CHUHTETHYECKUE KayuyKku. Pe3nna

https://m.edsoo.ru/1I8A6J0I5U

100

BomoxkHna: HaTypaJIbHEIC,
HCKYCCTBCHHBIC, CUHTCTHUYCCKUC.
HOHI/IMepLI CIICOaJIbHOT'O
Ha3Ha4YCHUA

https://m.edsoo.ru/D7L0ASFSL

101

[IpakTtuyeckas padora Ne 6.
Permienune skcriepuMeHTaIbHBIX

https://m.edsoo.ru/Q916R6R8H



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 o teme "Pacro3naBanue
1acTMacc M BOJIOKOH"

O0001IEHUE U CUCTEMATU3ALIUS
M3YyYEHHOTO MaTepHaa 1o TeMe

102 " 1 https://m.edsoo0.ru/Y8G3H7Q1T
BricokoMonexysipHbIe
COeMHEHUs"
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/Y8G3H7Q1T

11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

Atom. CocTaB aTOMHBIX SIJIED.
XuMuueckuii 31eMeHT. M30To1bl

https://m.edsoo.ru/B308B6G8I

CtpoeHnue AJIeKTPOHHBIX 000JI0UeK
dTOMOB, KBAHTOBBIC YHCJIa

https://m.edso0.ru/H9Z1P9T5J

Knaccudukanus xumuaeckux
3JIEMEHTOB (S-, p-, d-, f-3memMenThI)

https://m.edsoo.ru/B7U6U4A9H

Pacnpenenenue 31eKTpOHOB 1O
ATOMHBIM OpPOUTAISIM

https://m.edsoo.ru/T4V4N2S0X

DneKTpOHHbIE KOH(PUTypaIiu
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUU

https://m.edsoo.ru/H9O8G5HOP

DneKTpOoHHbIE KOH(UTYpaluu
HMOHOB. DIEKTPOOTPULIATEIIEHOCTD

https://m.edsoo.ru/W2D7V4R3W

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema
XHMHUYECKUX 31eMeHTOB /1. H.
MeneneeBa, CBSI3b C COBPEMEHHOM
TEOpUEN CTPOEHHS aTOMOB

https://m.edsoo.ru/VOB8R3F7D

3aKOHOMEPHOCTU U3MEHEHUS
CBOWCTB XUMUYECKUX 3JIEMEHTOB U
00pa3yeMbIX MU MPOCTHIX U
CJIOKHBIX BEIIECTB MO Irpynnam u
nepuoaam

https://m.edsoo.ru/KOUSH7T6I



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

Cucremarusanus u 00001eHue
3HAHUH 110 TEME

https://m.edso00.ru/0O6X1C6Z8M

10

Bunnl xuMuueckou CBA3U.
MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBs13U. Bonopoanas
CBsA3b. MeXXMOJIEKYIISIpHBIE
B3aUMOJICICTBUSA

https://m.edso00.ru/O2Y8A7D50Q

11

BaneHTHOCTE 1 BaJICHTHBIE
BO3MO’KHOCTH aTOMOB. CBSI3b
3JIEKTPOHHOM CTPYKTYPBI MOJEKYI
C UX TEOMETPUYECKUM CTPOEHUEM

https://m.edsoo.ru/D4F0X611N

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COEIUHEHHUAX: COCTAB U
HOMEHKJIaTypa

https://m.edsoo.ru/M607M5H8Q

13

BeniecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTpOoeHHS. THITBI
KPUCTAJUTMYECKUX PEIICTOK U
CBOMCTBA BEIIECTB

https://m.edsoo.ru/K4V0S1L2D

14

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJTOUTHBIX
pacTBopax

https://m.edsoo0.ru/N2Q9T7M2G

15

VcTuHHBIE pacTBOPHI:
HACBILLEHHBIE U HEHACHIIIICHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruapatsl

https://m.edso0.ru/X3D3K4M9L

16

CrniocoObI BeIpayKeHUS
KOHIICHTpAllUU PacTBOPOB

https://m.edsoo0.ru/X4G0OL8DSE

17

Pemenue 3ama4d ¢ HCHOJIb30BaHUEM

https://m.edso00.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

MOHSATHH "MaccoBas JOJIS
pacTBOpPEHHOTO BemecTna',
"MoJIsipHasi KOHIIEHTpaus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYeCKUX BEIICCTB

https://m.edsoo.ru/O9L5P80O5A

19

Cucremarusaus 1 00001IeHnEe
3HAHUH 110 TEME

https://m.edso00.ru/18Q40Q0K70Q

20

KontponbHas pabota no temam
"Crpoenune aroma. Ileproauyeckuii
3akoH u [lepunoanueckas cucrema
XUMHUYeCKnX deMeHToB J1. 1.
MenneneeBa', "Ctpoenue
BemecTBa. MHOTooOpas3ue
BelecTB"

https://m.edso0.ru/N2T0A3D5Z

21

Knaccudukanus xuMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH
COXpaHEHUs MAaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHUS
SHEPTHUH MPU XUMHUIECKUX
peaKImsIX

https://m.edsoo.ru/DOL4K6K4I

22

Tennosie 3 (HEKThI XUMUYECKUX
peakuuii. TepMoxumMudeckue
ypaBHEHHUS

https://m.edsoo.ru/R5M405T 2l

23

Brrunciaenus mo YPaBHCHUAM
XUMHUYCCKUX peaKI_lI/Iﬁ u
TCPMOXUMHUYCCKUM YPABHCHUAM

https://m.edso0.ru/R3S4J3B9T

24

CKOpOCTh XMMHUYECKOH peaklinu, e€
3aBUCHUMOCTB OT Pa3JIMYHBIX

https://m.edsoo.ru/TOY1X8N4H



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
KaTaJn3aTophI

25

T'omoreunsie n reTCPOrcHHbIC
peaknuu

https://m.edsoo.ru/A5Y7R6D5Q

26

[Ipaktuyeckas padora Ne 1 mo reme
"BnusiHue pa3nuyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOH peakiuun"

https://m.edsoo.ru/X4RO0R8UIM

27

OO6paTumble 1 HEOOpaTUMBbIE
peakuunu. XuMHUYECKOE PaBHOBECHE

https://m.edsoo.ru/Y3B3D208J

28

[IpakTnueckas padota Ne 2 o Teme
"Bnusinue pa3nuyHbIX PaKTOpOB HA
MOJIOKEHHE XUMHYECKOT0
paBHOBecHs"

https://m.edso0.ru/S6D4NQU4E

29

DNEeKTPOIUTHYECKAs JUCCOLUAIUS.
CunbHbI€ U cl1abble AIIEKTPOJIUTHI.
Crenens auccouyalu

https://m.edsoo.ru/U8L5Z3YO0M

30

HonHoE npon3BeicHNE BO/IBL.
Cpena BOJHBIX PacTBOPOB.
Bonopoansrit nokasarens (pH)
pactBopa

https://m.edsoo.ru/M904WO0K4Y

31

I'maponus coneit. Peakiuu,
MPOTEKAIOIIKNE B PACTBOPAX
JJIEKTPOJIUTOB

https://m.edsoo.ru/W6X0F7Q3A

32

IIpaktuyeckas padora Ne 3 o reme
"XHUMHUYECKUE PEAKIIUHU B
pacTBOpax 3MEKTPOIUTOB"

https://m.edsoo.ru/VOY2E9E2B

33

OKHUCIIUTEILHO-
BOCCTAHOBUTEIbHBIE PEAKIIUH.

https://m.edsoo0.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 oKuciIuTenu u
BOCCTaHOBUTEIU

34

Merto]1 371eKTPOHHOTO (3JIEKTOHHO-
HMOHHOT0) OanmaHca

https://m.edsoo.ru/A6C2R2U20

35

DIEKTPOIN3 PaCTBOPOB U
pacIiaBoB BEIIECTB

https://m.edsoo.ru/O600M4J9J

36

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://m.edsoo0.ru/T1A5R5T2U

37

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://m.edsoo.ru/ESG3P1S1Y

38

Cucremaruzamnus 1 00o01eHne
3HAHUI 110 TeMe "XUMHUYECKUE
peakuun"

https://m.edsoo.ru/I0P3L519Q

39

KonTtponsHas padoTa o teme
"Xumuueckue peakiuu"

https://m.edso0.ru/T9S3K8U7P

40

IlonoskeHne HeMeTaJJIoB B
[Tepuonnueckoii cucreme
XUMHUYeCKuX 3jeMeHToB 1. 1.
MenaeneeBa 1 0COOEHHOCTHU
CTpoeHHs X aToMOB. Du3nyeckue
CBOMCTBA HEMETAJVIOB

https://m.edso0.ru/Q1T9K5G9C

41

AJIOTpOIUST HEMETAIUIOB (Ha
pUMepe KUCIOPOIa, Cephl,
docdopa u yrnepona)

https://m.edsoo.ru/NSU5G9H1H

42

Bonopon: nonyuenue, gpusndeckue
U XMMHUYECKHUE CBOMCTBA. [ napuibl

https://m.edsoo.ru/N2MOT2H6M

43

I'anmoreHsl: HaX0XASCHUE B mpuponae,

CIIOCOOBI MOJIy4CHUA, (I)I/I3I/I‘{CCKI/IC
1 XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/J1U1B513C

44

I'anorenoBonopoael. Baxueiimue

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

KHCJI0pOoACOACpKAIINC COCANHCHU A

TaJIOIrCHOB

45

JlabopaTopHbIe U TPOMBIIIICHHBIE
CIIOCOOBI TIOJYYCHHSI TaJIOTCHOB.
[IpumeHeHne raJioreHoB 1 Ux
COEIMHEHU I

https://m.edsoo.ru/X7Z9E2F9H

46

[IpakTueckas padora Ne 4.
PCHICHI/IG BKCHepI/IMeHTaJIBHBIX
3ama4 o teme "I'ajoreHnr"”

https://m.edso0.ru/K9N3C2G2T

47

Kucnopon: mabopatopHbie u
MIPOMBIIIIJIEHHbIE CIIOCOObI
noJtyueHusi, Gpuznyeckue u
XUMu4eckue cBoictBa. O30H.
[IpumeHeHue KUCI0poIa U 030HA

https://m.edsoo.ru/L6U6D7Z7U

48

OKcupl ¥ IEPOKCHIBI

https://m.edsoo.ru/V7N4COROY

49

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

https://m.edsoo.ru/1I7A9X6N3N

50

Cepa: HaXOXJICHUE B IIPUPO/IEL,
crocoObI MOJTyueHus, PU3NIECKHe
Y XUMUYECKUE CBOHCTBA

https://m.edsoo.ru/H5F2T1J0E

51

CepoBosiopo, Cynb(u bl

https://m.edso0.ru/X6C009G6R

52

Kucnopoaconepxamue
coenuHeHUs cepbl. OCOOCHHOCTH
CBOWCTB CEpHOM KUCIIOTHI

https://m.edso0.ru/G4Z4X3P9K

53

[Ipaktuyeckas pabora Ne 5.
Perienune skcriepuMeHTaIbHBIX
3aaa4 no teme "Cepa u e€
coenuHeHus"

https://m.edsoo.ru/N612YOH3N

54

A3sor: 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 MOJy4eHUs1, PU3NIECKUE
M XUMHUYECKHE CBOMCTBA. AMMHAK,
HUTPHUIbL

55

Kucnoponconepxamme
coemqnuennd azora. OcobeHHoCcTH
CBOMCTB a30THOU KUCJIOTBI

https://m.edsoo0.ru/Q5F6D7A3T

56

[Ipumenenue a3ora u ero
coeMHeHU. A30THbIE y100peHus

https://m.edsoo0.ru/U7Q1L6M3B

57

®docdop: HaXOKICHHUE B IPUPOJIE,
CHOCOObI OJTy4YeHUsI, PU3NUYECKHEe
1 XUMHUecKue cBoiicTBa. Dochuabl
u hochun

https://m.edsoo.ru/O6F0F4G6N

58

Oxkcunbl dpocdopa,
dhochopconepkaiire KUCIOTHI.
Comnu hochopHON KHUCTOTHI

https://m.edsoo.ru/W7X8I19R0V

59

[Ipumenenne docdopa u ero
coenuaeHuil. dochopHbie
ynoOpeHus

https://m.edsoo.ru/J7H0J518Y

60

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

https://m.edsoo.ru/W6K8J3L1M

61

VYrnepona: Hax0XACHUE B IPUPOJE,
QIJIOTPOTIHBIE MOU(UKAIUY;
(buznuecKkrue u XuMU4eCcKHe
CBOWCTBA, IPUMEHEHNE

https://m.edso0.ru/H2P8Q0X8G

62

Oxcun yrnepona(ll), okeun
yraepoaa(lV), yronbHas kucnora u

https://m.edso0.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 coim

63

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

https://m.edsoo.ru/E802D5U6T

64

KpemHuii: Haxox1€HUE B PUPOJIE,
crocoOBI OTY4EHUs, PU3NIECKUE
Y XMMHYECKHE CBOMCTBA

https://m.edso0.ru/L6J2R1H6G

65

Oxcup kpemuusi(1V), kpemHueBas
KHCJIOTA, CUIIUKAThI

https://m.edso00.ru/G1Y3D70Q9L

66

[IpuMeHeHne KpeMHUS U €T0
coegunennii. CTEKIIO0, €eT0
MOJIy4€HHue, BUbI CTEKIa

https://m.edsoo.ru/ESE0VOQ8H

67

Pemenne 3aaa4 pa3jIn4YHbIX TUIIOB

https://m.edso00.ru/B8S614T6I

68

CucreMmaruzanus 1 00o01eHne
3gagui mo reMe "Hemetamipr"

https://m.edsoo0.ru/O1M50704P

69

KonTtponsHas padoTa o Teme
"Hemerasner"

https://m.edsoo.ru/B6H3W6P4F

70

AHaln3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKITUS OMHUOOK

https://m.edsoo.ru/V2U1S7Q0K

71

ITonosxeHne MeTaIOB B
[Tepunoauueckoit cucreme
XUMHUYECKUX DJIEMEHTOB.
OCoOCHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB

https://m.edso0.ru/Q6G613M2H

72

O6mue dpuznyeckue cBoOMcTBa
MeTayuIoB. [I[puMeHeHre MeTallIoB
B OBITY M TEXHUKE

https://m.edsoo.ru/\W6R4E0G2Y

73

Cmnassl MetamioB. Koppo3us
METaJJIOB

https://m.edso00.ru/Y600U90Q6J



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.edsoo0.ru/F5Q3U1T7C

75

DNEKTPOXUMHUYECKUN Psifl
HanpspkeHui Metaiios. OO0mmue
CIIOCOOBI TIOJYYCHHSI METAJUIOB

https://m.edso0.ru/DOK6S0G5Z

76

OO61ras XxapakTepuCTUKa METAILJIOB
|A-rpynnel [lepuonnyeckoit
CUCTEMbl XUMHUUYECKUX IIEMEHTOB.
Harpuii n xanuii: mony4yenue,
(buznueckue 1 XuMU4ecKue
CBOMCTBA, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCTUHEHUMN

https://m.edsoo.ru/HOP9F114Q

77

OO01as XxapakTepUCTUKA METANIOB
IHA-rpynmsr [Tepuoanaeckoit
CUCTEMbl XUMHUYECKUX IIEMEHTOB.
Marnuii 1 KaJbIIuii: MOJTy4YEHHE,
(buznueckue 1 XuMu4ecKue
CBOMCTBa, MPUMEHEHHE MPOCTHIX
BEILECTB U X COCIUHEHHI

https://m.edso0.ru/V3Y1V9X1Q

78

JKEcTKOCTE BOIBI M CIIOCOOEI €8
YCTpaHEHHUs

https://m.edsoo.ru/I3C8S1B4S

79

AJIOMUHMIL: TIOJTyYEHHUE,
¢bu3nyeckrue 1 XUMHUYECKUE
CBOMCTBA, MPUMEHEHHE

https://m.edsoo.ru/E7VV3MOA9C

80

AmboTepHbIe CBOWCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHMUS,
WX IPUMEHEHUE

https://m.edsoo.ru/D7F6B3T1W

81

Pemenune 3amau Pa3JIMYHBIX TUIIOB

https://m.edso00.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

[IpakTtuyeckas padora Ne 7.
PCHIGHI/IG BKCHepI/IMeHTaJII)HLIX
3a7a4 1o teMe "MeTaibl TIIaBHBIX

noarpynm”

https://m.edsoo.ru/U0T5WO0T8W

83

OO61ras XxapakTepucTUKa METAILIIOB
no6ounbIx noarpynn (b-rpymnm)
[Tepuonnueckoit CUCTEMBI
XMUMHUYECKUX 3JIEMEHTOB

https://m.edsoo.ru/Y4U1X2L8Y

84

dusnyeckue n XUMHUYECKHE
CBOICTBa XpoMa M €ro COeIMHEHUH,
X IPUMCHCHHC

https://m.edsoo.ru/P5M6C0Z2L

85

Baxnenmme coefTUHEHNS
Maprasia. [lepmanranar kanaus, ero
OKHCIHTENLHBIC CBOMCTBA

https://m.edso0.ru/GOV6UBW7K

86

dusnyecknue U XUMUYECKHE
CBOIMCTBA JKeJIe3a U €T0
coenuHenui. [lonydyenue u
MIPUMEHEHHE CILJIAaBOB XKeje3a

https://m.edsoo.ru/\WIN7H8X3L

87

dusznueckre U XUMHUYECKUE
CBOMCTBA MEJIH U €€ COCTMHCHUN,
UX TIPUMEHEHHUE

https://m.edso0.ru/A206Y417X

88

duzndeckne ¥ XUMHYECKHUE
CBOMCTBA LIMHKA U €r0 COCTUHCHUH,
UX IPUMEHEHUE.

' apOKCOKOMIUIEKCHI IMHKA

https://m.edsoo.ru/X6E7T0B0Q

89

[IpakTtuyeckas padora Ne 8.
Pemenue skcriepuMeHTaIBHBIX
3a1a4 rno teme "MeTtaibsl
oOOYHBIX 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

O0001IeHHE U CUCTEMATU3ALIMS
M3YyYEHHOTO MaTepHasa 1o TeMe
"Mertauter"

https://m.edso00.ru/L9T6K7H6J

92

KonTtposnsHas paboTa o teme
"Meramibr"

https://m.edsoo.ru/F7K8J0Z0D

93

AHam3 pe3ybTaToB KOHTPOJIBHON
paboThHI, KOPPEKITUS OMIHOOK

https://m.edso00.ru/\VV3S3F1T7X

94

Ponp xumun B oGecrieueHun
YCTOMYHMBOTO pPa3BUTHUSA
yenoBedecTBa. [[oHATHE O HAYYHBIX
METO/aX HCCIICNOBAHUS BELIECTB

https://m.edso0.ru/X8S913V1H

95

Hay4HbIe IPUHIIATIBEI OpTaHU3aIUH
XHUMHUYECKOTO TIPOU3BOJICTBA.
[TpombInieHHBIE CTIOCOOBI
MOJTyYCHHUSI BYKHEUIIINX BEUIECTB

https://m.edso0.ru/S0Y7D1H7S

96

XUMHUYeCKOe 3arpsi3HeHNe
OKPY’KaIoIllel Cpe/Ibl U ero
MOCJIEICTBUS

https://m.edsoo.ru/Y1Z8P4E2H

97

XuMus u 3A0POBLEC YCIIOBCKA.
HeKapCTBCHHLIe CpeacTBa

https://m.edsoo.ru/POY9R3L2J

98

Xumus numy. Pons xumnu B
o0ecIIeueHNH MUIIEBON
0€e30MacHOCTH

https://m.edso0.ru/T6S4G1V5U

99

Kocmernueckue u nappromepHbie
cpeacrBa. beitoBas xumus

https://m.edso0.ru/C7N6Y9IK5K

100

XHUMUs B CTPOUTEIILCTBE.
Baxwuelime cTpoUTeNbHbIE U

https://m.edsoo0.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 Oprannueckre 1 MUHEpAIbHbBIE 1 https://m.edso0.ru/X0D2Q6M8B
ynoOpeHus
102 CI/ICTGI:/[aTI/BaIII/I?I H 0bobmene 1 https://m.eds00.ru/O003L3W9S
3HaHUU MO TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



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




MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBePsIEMOro
TpedoBaHUS

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl Cpe/IHero oduIero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIOJIATAIOIIME MOHATUS (XUMHUYECKHM AJIEMEHT, aTOM, H30TOIIbI,
ANIEKTPOHHAsS 000JI0YKa aToMa, S-, p-, 0-3JIeKTpOHHBIE OPOUTAII ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHME aroma, HOH, MOJIEKYJa,
BaJICHTHOCTb, ANIEKTPOOTPHIIATENBHOCTb, CTETIECHb OKHUCJICHUS,
XMUMHYECKasi CBsI3b (0- U T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3ALMS
aTOMHBIX oOpOuTaneil, KpucTaliMueckas pemeéTka, MOJb, MOJISpHas
Macca, MOJIIpHBIH 00BEM, MOJIIpHAasT KOHIIEHTpAlUs, pPacTBOPHI
(MCTUHHBIE, AUCHEPCHBIE CHUCTEMBI), KPUCTAJUIOTUAPATHI, YIIIEPOIHBIH
cKesleT, (yHKLIMOHAJIbHAs TpyINa, paauKal, H30MEphl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPAHCU30MEPHsI), TOMOJIOTHUECKUH psil, TOMOJIOTH, YIJIEBOAOPOIbI,
KUCJIOPOA- M a30TCOJAepXKallie COEJUHEHUs, OMOJIOrHMYeCKH aKTHBHbIE
BellecTBa (YIJIEBOAbI, KUPBI, OEIKH), MOHOMED, ITOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE CO€JUHEHUS, KPEKUHT, pU(POPMHUHT, THUIIBI
XUMUYECKUX peakiui (OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE, 3K30- U
SHIOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- M I'€T€pPOIrCHHBIE,
oOpatumble M HEOOpaTHUMBbIE), PACTBOP, MIEKTPOIUTHI, HEIIEKTPOJIUTHI,
IEKTPOIUTUYECKAs TUCCOLMALINS, CTENEHb AUCCOLMAINM, OKUCIUTEb,
BOCCTAHOBUTENb, 3JIEKTPOJIU3, CKOPOCTh XHUMMUYECKOW peakluy,

XHUMHNUYCCKOC paBHOBeCI/IC)

1.2

TEOpPUHM M 3aKOHBI (TEOpPHS XUMHYECKOTO CTPOCHHS OpPraHHMYECKUX
BemiectB A.M. BbyrnepoBa, Teopusi 3MEKTPOIUTHUECKON TUCCOLMAIUHY,
[Mepuomuueckuii 3akoH J[.MI. MenneneeBa, 3aKkOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUs, JISKAIIUE B OCHOBE NMOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SBJIEHUW, COBPEMEHHBIC IMPEICTABICHUS O CTPOEHUHU

BCIICCTBA HAa AaTOMHOM, MOJICKYJIAPHOM W HAAMOJICKYJISIDHOM YPOBHSAX

1.3

OpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX peaKuHﬁ,

TCPMOJUHAMHUYCCKUX u KHHCTHYCCKHX 3aKOHOMCPHOCTAX Hnux




IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(akToNOrMYeCKUe CBEJCHHS O CBOMCTBAaX, COCTaBe, TMOJIYYCHUU U
0€30MacHOM  WCIIOJIb30BAHUM  BAXKHEUIINX  HEOPraHWYECKHX |
OPraHWYEeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEILHOCTH

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC MPUHOUIIBI XUMHUYCCKOTO IPOU3BOJCTBA (Ha nmpumepe
IMPOU3BOACTBA cepHoﬁ KUCJIOTBI, aMMHakKa, MECTaHOJa, Hepepa6OTKI/I

He(pTH)

CpopMHpPOBAaHHOCTH YMEHUI BBISBIISTD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3aMOCBA3b N3YYCHHBIX HOH?[TI/II\/JI,
NPUMCHATE COOTBCTCTBYIOIIWEC IMOHATHA HpPH OIMMCAHUU CTPOCHHA H

CBOWCTB HEOPTaHMYECKUX U OPTaHUYECKUX BELIECTB U UX IPEBPALIECHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHWHA C TIOHATUSMH W TIPEJICTABICHUSIMH
JIPYrUX TMPEAMETOB JyIsi 00Jiee 0CO3HAHHOTO TIOHMMAaHUSI W OOBSICHEHHS

CYITHOCTHU MAaTCPHUAJIBHOTO €IMHCTBA MHUpa

ChopmupoBaHHOCTH YMEHHUS UCIIOJIB30BATh:

3.1

HAaUMEHOBAHHUS XUMHUYECKHX COEIMHEHUN MEXKIyHapOJHOTO COI03a
TEOPETUYECKOW M TPUKIAJHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEIIECTB, OTHOCALIMXCA K M3YYEHHBIM KJlaccaM OpraHu4ecKux |

HEOPraHNn4CCKUX COC,I[PIHCHHI;'I

3.2

XMMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBlieHUS (OpMYJ HEOpPraHMYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (GOopMYJI OPraHUYECKUX BEIECTB

CdhopmupoBaHHOCTH yMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHn4CCKHUEC BCIICCTBA, CAMOCTOATCIBHO BLI6I/IpaTL OCHOBAaHHUA H

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

4.2

OpraHnM4eCKUC BCIICCTBA, CaMOCTOATCIILHO BLI6I/IpaTL OCHOBAHHUA H

KPpUTCPUHN IJIA KJ'IaCCI/I(I)I/IKaLII/II/I HU3Y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 pa3NMYHBIM TPHU3HAKaM (YUCIY M COCTaBY pPEarupyrolluX BEIIECTB,
TeroBoMy 3(dekTy peakiuu, HW3MEHEHHIO CTeleHed OKHCICHUS

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

ChopMUpOBaHHOCTh YMEHHS XapaKT€pPH30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSSHUM) UM HOHOB
XMMHYECKUX IeEMEHTOB | — 4 nepuonos Ilepunoanueckoii cucremsr JI.U.
MenzeneeBa 1 UX BaJIEHTHbIE BO3MOKHOCTH, UCTIOJb3Yys MOHATHUSA S-, p-,

d-BHeKTpOHHBIe Op6I/ITaJ'II/I, OHEPTCTUYCCKHUEC YPOBHU




ChopMupoBaHHOCTh yMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMMUYECKHUX DJIEMEHTOB M 00pa3yeMblX UMHU COEIMHEHHUH IO

[IepUoJaM U Irpymiam

ChopMupoBaHHOCTE YMEHHSI COCTABJISITh YPAaBHCHHS XUMHUYECKHX

peakuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIIUTCIBHO-BOCCTAaHOBHUTCIBHBIX peaKHI/Iﬁ MMOCPCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OajaHca 3TUX PeaKuit

7.2

YpaBHEHUsl pPEaKUMM pa3IMYHbIX THIIOB; TIIOJHBIE M COKpAIlEHHBIC
yYpaBHEHUS peakuii HOHHOTO 0OMEHa, YUUTHIBAsl YCIOBHUSL, IPH KOTOPBIX

3TU peaKkUuu UAYT A0 KOHLA

7.3

peakiuii THUAPOIN3a, PEeaKlnil KOMILIEKCOOOpa3oBaHUs (Ha TMpUMeEpe

TUPOKCOKOMILJIEKCOB IIMHKA M aJTFOMUHUS)

CdopMHUpOBaHHOCTH YMEHHS TIOATBEPIKIATH:

8.1

Ha KOHKPETHBIX TIpUMEpax XapakTep 3aBHCHMOCTH PEaKIIMOHHOMN
CIIOCOOHOCTH OPTaHMYECKHX COCIUHEHWHW OT KPaTHOCTH U THIIA
KOBaJICHTHOM CBS3M (G- U TT-CBSI3U), B3AUMHOTO BJIMSHUS aTOMOB U T'PYIII
aTOMOB B MOJIEKYJaX, a TAaKKe OT OCOOCHHOCTEH peanu3alu pa3IndHbIX

MEXaHHU3MOB MPOTEKAHUS peaknuit

8.2

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCIIECTB COOTBETCTBYIOIIMMHU

OKCIICPUMCHTAMU U 3allUCAMU ypaBHeHI/Ifl XUMHUYCCKUX peaKHI/Iﬁ

ChopmupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAB U Ba)KHEHIIME
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
rpyIIaM coeMHEeHUH (IIPOCThIe BEIIECTBA, OKCUJIBI, TUIPOKCUIbI, COJIH;
yIIAEBOJAOPOIbL, TPOCThIE S(PUPHI, CHUPTHI, PEHObI, AIbIETH/Ibl, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXXHBIE 3(UPBI, >KUPBI, YIJIEBOJbI, AMUHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTH yMEHHUS MPOBOAMTH PACUETBl O XUMHYECKHM
dbopMmynaM M YpaBHEHHUSM XHMHUYECKUX PEaKUUi C HCIOJIb30BAHUEM

(I)I/ISI/ILIGCKI/IX BCIINYHNH:

10.1

Macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOJYKTa PEaKIMH, €CITU OJTHO
U3 UCXOJHBIX BEUIECTB JAHO B BUJIE PACTBOPA C OMPEACIEHHON MacCOBOM

JoJiel pacTBOPEHHOTO BEIIECTBA WIIH JAHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBO# Uil 00BEMHOM 10, BBIX0OJIa MMPOYKTa PEAKLIUU

10.3

TeTIoBoro 3ddekra peakiuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B

10.5

110 HaXOXXJICHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA




11

Biagenue cucreMoi 3HaHMK O METOAAX HAY4YHOI'O IIO3HAHUS SIBJIICHUU
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE MIPUMEHSITh
9TH 3HAHUS IPU SKCIEPUMEHTAIBHOM MCCIEI0BAaHUU BEIIECTB U JUIA
OOBSCHEHUS XUMHUYECKUX SIBJICHUH, HMEIONIMX MECTO B MPUPOJE,

HpaKTH‘{eCKOﬁ JACATCIBHOCTHU YCJIOBCKA U B HOBCCI{HGBHOﬁ KHU3HU

12

ChopMupoBaHHOCT, YMEHHS TPUMCHATH (MCIOJIB30BATh) 3HAHUS O
COCTaB€ W CBOWMCTBaxX BEMICCTB [UISI SKCIEPUMEHTAILHON TMPOBEPKHU
TUTIOTE€3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH TPOTEKAHUS XUMHUYECKUX
peakuuid W MPOTHO3UPOBAHUS BO3MOXKHOCTEHM HMX OCYIIECTBIICHHUS;
CHUCTEMHBIC XMUMHYECKUE 3HAHUS JUIsl OOBSICHEHHS W TPOTHO3MPOBAHMS
SIBJICHUH, HMMEIOIINX €CTECTBEHHOHAYYHYIO TPHUPOAY; HJsi TPUHATHUS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallUAX, CBA3AaHHBIX C XUMUEH

13

CdopMHpOBAaHHOCTh YMEHHS TUTAHUPOBATH M TMPOBOJUTH XUMHUUYECKUU
OKCIIEPUMEHT (MOJYYCHHUE W M3YYCHHE CBOWCTB HEOPTaHWYECKUX U
OPraHWYECKHUX BEIIECTB, KAYCCTBCHHBIC pEAKIIMH  YTJICBOJIOPOJIOB
Pa3IUYHBIX KIJIACCOB M KHUCIIOPOJICOJCPKAIINX OPTAaHWYECKUX BEIIECTB,
perieHue AKCTIEPUMEHTAIBHBIX 3amad o pacrio3HaBaHUIO
HEOPraHWYeCKUX WM OPraHWYECKHX BEIIECTB) C COONIOCHHEM IPaBHII
Oe3omacHoro  oOpamieHuss ¢ BemecTBaMHM U J1abOpaTOPHBIM
o0opynoBaHueM; GOPMYIMPOBATH IIEITH HCCICIOBAHUS; TIPE/ICTABIATH B
pa3nuuHON  (opMme pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBATh U

OLCHUBATh UX NTOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISTH IEJICHANPABICHHBIA MOUCK
XUMHUYECKOU MHGOpMAIIUU B PA3IMYHBIX UCTOYHUKAX (HayyHas U yueOHO-
Hay4Has TUTeparypa, CpeAcTBa MaccoBoi nHdopmaruu, cetb IHTEpHEeT U
Ipyrue), KPUTHYECKH AaHaIM3UpOBaTh XMMHUYECKYI0 HH(OpMAIIUIO,
nepepabaTbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C IIOCTABJICHHOM

y4eOHOil 3a1aueit

15

CdopMupoBaHHOCTF  YMEHHSI TMPOTHO3UPOBATh, AHAIM3HPOBATH U
OLIEHMBAaTh MHGOPMALMIO C TO3UIMH 3KOJIOTHYECKOH Oe30MacHOCTH
HOCIEACTBUM OBITOBOM M NMPOW3BOJICTBEHHOM AEATENBHOCTH YEJIOBEKA,
CBSI3aHHOW C mepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHUIA
OCO3HaBaThb  ONACHOCTb  BO3JCHCTBUS  HA  JKMBBIE  OPraHU3MBI
ONPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI II0KA3aTels IpenebHOM
JONMYCTUMOM KOHILIEHTpallMM, W TOSACHATh Ha TMpHUMEpax CHOCOObI
YMEHBUIEHHS U NIPENOTBPAILEHUS UX BPEAHOTO BO3IECHCTBHSI HA OPraHU3M

YCIO0BCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
O XuMumn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMEeHHass MOJIeNb CTpOeHUs atoMa. PacmpenencHue
OJICKTPOHOB TII0 JSHCPIreTUYCCKUM YPOBHAM. KJ'IaCCI/I(l)I/IKaHI/IFI XUMHUYECCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHUSI SHEPTeTHUSCKUX YPOBHEH aToMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIEC 37I€KTPOHBI

1.2

[lepnognueckas cucrtema xuMmudeckux onemeHtoB JI.MI.  Menneneesa.
®usnueckuit cmpica [lepuogmyeckoro 3akona .M. MenneneeBa. [lpuunnbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIEMEHTOB M HMX COCIMHEHUH 10
MnepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB MPOCTHIX

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

1.3

BanenTHOCTh. D7€KTpOOTPUIIATEILHOCTD. CTENEHb OKUCICHUS

1.4

Bunel xumudeckoii cBsi3u (KOBaJIeHTHas, HIOHHAs, METaJlInyecKasi, BOJIOPOIHAS)
1 MeXaHU3MBbI e€ oOpa3oBaHus. MeXMOJIEKYIISIpHbIC B3auMOIeiicTBUs. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpoeHHs. THIbl KpUCTATIMUYECKUX

peH_IéTOK. 3aBHCHUMOCTH CBOMICTBA BCHICCTB OT THUIIA KpHCT&J’IJ’IH‘IGCKOﬁ peH_IéTKI/I

1.5

Xumudeckass — peaknusa.  Knaccubukamuss ~— XMMHYECKMX — peakIuid B

HeOpFaHquCKOﬁ u OpF&HH‘ICCKOﬁ XAMHH. 3aKOH COXpaHCHUA MACChl BEIICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3 hekThl XUMUYECKUX peakiuil. TepMoxuMuueckue ypaBHEHUs

1.8

O6paTI/IMLIe PCaKIuu. XHUMHUYECKOE PaBHOBCCHC. CDaKTOpBI, BJIMAOIIHUEC Ha

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipuniun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconnalnms. CunpHble U cia0ble QJICKTPOJIUTHI. Cpezla
BOIHBIX PpaCcTBOPOB BCHICCTB: KHUCJAs, HeﬁTpaanaﬂ, meJao04YHasd. Crenenn

Jucconyanuy. Peakiyuy HOHHOTO oOMeHa

1.10

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

pacTtBopa

1.11

CnocoObl BBIPAXKCHUA KOHIOCHTPALIMHU PACTBOPOB: MaCCOBasd J0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIIpHAasA  KOHLCHTpALUA. Haceimennble MW HEHACHIICHHBIE

PacTBOPLI, PACTBOPUMOCTD. KpI/ICTaJIJIOFI/IIIpaTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BelECTB B cpeaax ¢

pasHbIM 3HaYeHHeM PH. MeTobl anekTpoHHOTO OanaHca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckux coequHennii. HoMeHkinaTypa HeopraHuuecKux

BC€IICCTB

2.2

XUMHUYECKUE CBOWCTBA BAXHEHIIMX METAIOB (HATpPUM, Kalauil, KaJdblUH,
MarHvii, aJTFOMHHHHA, ITUHK, XPOM, JXK€JIe30, MeIb) U HX coeauHeHuid. OOmime

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHUYECKHE CBOWMCTBA BAXHEWUITUX HEMETANIOB (TaJOr€HOB, CEPhI, a30Ta,
docthopa, yriepoga W KpeMHHs) HW = HMX  COEOUHEHUW  (OKCHIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHn4Y€CKrUX BCUICCTB, NPUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

Wnentuduxanus Heoprannueckux coeqnHeHn. KauecTBeHHbIE peakIuy Ha

HCOPraHM4YCCKUEC BEIICCTBA U NOHBIL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OCHOBHBIE TOJOXEHHSI TEOPUU XUMHYECKOIO CTPOCHHS OpPTraHHMYECKUX
coequHenni A.M. BytiepoBa. YTiepoaHbIN CKEJIET OpPraHUYeCKONW MOJIEKYJIbI.
KpatHocTh XuUMHUECKOW CBsI3U. S- W P-CBs3H. SP3-, SP2-, SP-ruOpuan3anuu
opOuTasneii aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHYECKOTO

cTpoeHust MoJiekyi. ['omonoru. ['omonoruyeckuii paa. Mzomepus u nzomepbl

3.2

[lonsitne o  ¢ynkuuoHanbHoM  rpymme.  OpuentanuoHHble  3(deKTbI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiaccupukaluu opraHMYeckux BemiecTB. HomeHknarypa
OpraHMYECKUX COEIWHEHUN (CHUCTeMaThyecKkas) W TPUBUAIbHBIC Ha3BaHUS

Ba)KHEHIITHX HpeHCTaBI/ITCHeﬁ KJIACCOB OPraHU4YC€CKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH M HMOHHBIH MeXaHWU3Mbl peaknuu. IloHsTHE O

Hykneoduie u snekrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuno 3aiiiieBa

3.5

Ankaapl. XUMHUYECKHE CBOMCTBA alIKaHOB: TaJIOTCHUPOBAHUEC, ACTUAPUPOBAHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKHUHI, HW30MCpuUsaliusa, TOpCHHUC. HonyquI/Ie
AJIKaHOB. ]_II/IKJ'IOEUIKaHH. CHCI_II/I(I)I/IKB. CBOMCTB ILMKJIOAJKAaHOB C MaJbIM

pa3MEpoOM LHUKIIA. Peakmun NpUCOCAUHCHHA U paIUKAJIBHOI'O 3aMCIICHU A

3.6

Ankennl. XMMUYECKHUE CBOMCTBA: pCakiun nNpucCoOCANHCHUA (FaJlOFCHI/IPOBaHI/IC,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHHC, I‘I/I,Z[paTaLII/IH), ropCeHus, OKUCIICHUA U
oJIMMECpU3alvu. HpOMBII_HJ'ICHHLIC n J'Ia60paTOpHLIC CITIOCOOBI MOJIYYCHUA

AJIKCHOB

3.7

AJ'IKa)II/ICHLI. XHWMHUYECKHE CBOMCTBA aIKaJHUCHOB: pCakiiun MNpUCOCANHCHUA

(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpPEHMs W noiaumepusauuu. [lomyuenue




AJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEAKIIMH IPUCOEAUHEHHUS (TraJOr€HUPOBAaHUE,
THIPUPOBAHUE, THApATAIUs, THAPOTaJIOTEHHPOBAHUE) KaK CIOCOO MOJTydeHUs
IOJIMMEPOB M JPYTHX IIOJE3HBIX NPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHH Ul CBAPKH U PE3KU

MCTAJJIOB. HpI/IMCHeHI/Ie allCTHJICHA

3.9

Apenbl. XWMHYECKHE CBOWCTBa OC€H30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHus, NpucoenuHeHuss (TUIpUpOBaHME, TalloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomydenue OeH3oua.
OcoOeHHOCTH XUMHUYECKUX CBOWCTB cruposia. [lommmepusaius crupoia.

CriocoObl MoTy4eHHs! U TPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Croupter.  IlpenenbHble  OJHOATOMHBIE  CHHUPTBL. XHMHYECKHE CBOWCTBA:
B3aUMOJICHICTBME €  HATpUEM  KaK CIOCOO  YCTAHOBJICHHS  HalIM4us
TUAPOKCOTPYMIBI, C  TaJOreHOBOJOpPOJaMH  KaK  CHOCO0  MOJy4YeHHs
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYJIIpHAs Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »sraHoNa: peakuust OpOXKEHHsI TIIIOKO3bI, THApATAlUs STUJICHA.
OTUJICHITIMKOJIb U TIIMLEPUH KaK MPEICTaBUTENN IPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denosr. XumMuueckue cBOHCTBa (eHona (peakiuu C HATpueM, THUAPOKCHIIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Anpaeruipl. XMMHUYECKHE CBOWCTBA TPEACTbHBIX albJIETUIOB: THIPUPOBAHHKCE;
Ka4eCTBEHHBIC pPEAKIUM Ha KapOOHWJIbHYIO TpyHmy (peakius «cepeOpsHOro
3epkaiiay, B3aumozeicTeue ¢ ruapokcuaom menu (I1). Tlomyuenue npenenbHBIX
QIBJICTU/IOB: OKUCJICHUE CIHPTOB, THIpATalMs aleTWieHa. AIIETOH Kak

MMpeACTAaBUTCIIb KETOHOB. Ocobennoct PCaKIUKU OKHCJICHHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTEl. XUMHYECKHE CBOMCTBA MMpCACIbHBIX OIHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HOJ'Iy‘ICHI/Ie OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCIICHHC
AJIKaHOB, aJIKCHOB, INEPBUYHBIX CIIUPTOB, AJIbACTUIOB. Bricmme MMpEACIIbHBIC U

HCIIPEACIIbHBIC Kap6OHOBI>Ie KHUCJIOTBI

3.14

Crnoxuble »¢pupsl U kupbl. CHocoObl MOJYYEHUS CIOXKHBIX 3(PHUPOB.
OOpatuMocth peakiuu stepudukanuu. [IpuMeHeHHe CclnoXHBIX 3(QUPOB B
NuIIeBoll M map@roMepHON NpPOMBIIIIEHHOCTH. JKHpBI Kak CIOXKHBIE 3(PUPHI
[JIMIEPUHA U BBICIIUX KapOOHOBBIX KHCJIOT. XHUMHMUYECKHE CBOWCTBA KHPOB:
THJIPUPOBAHUE, OKHUCIEHUE. [HAponM3, WM OMBUICHHE, >KUPOB Kak CIoco0
MPOMBIIIIEHHOTO TOJIYYEHHUS COJIeH BBICIINX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT

3.15

XHMMHUYECKUE CBOMCTBA IVIFOKO3bl: pEaKkUUMM C Y4acTHEM CIUPTOBBIX U




QIBJICTUHON TPYII U MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHue ItoKo3bl, e€
3HaUEHHE B KU3HEJEATEILHOCTH Opranu3Ma. Jlucaxapuasl: caxaposa, MalabTo3a.
BoccranaBnuBaromue M HEBOCCTAHABIMBAIOUIME —JUcaxapuisl. [uaposns
mucaxapunoB. Ilommucaxapuael: kpaxmai, riaukored. CTpoeHHE MaKpOMOJIEKYII
KpaxMasla, TJMKOT€HAa WU Me/UIoj03bl. Du3uyeckne CBOWCTBA Kpaxmana U
IIeJUTIONI03bl.  XMMHYECKHEe CBOMCTBA KpaxMasla: THUAPOIM3, KadeCTBEHHAsS
peakius ¢ HOA0M. XMMHUYECKHE CBOICTBA IIEUIIOJIO3BI: THAPOJM3, MOIyYeHHE
s3¢upoB uemwnono3pl. IloHATHE 00 MCKYCCTBEHHBIX BOJIOKHAaxX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHU4YeCKHE OCHOBAHUS: PEAKIIMU C BOJIOHM, KUCIOTaMH,
peakuusi TOpeHHs. AHUIWH KakK TMPEACTaBUTENIb apOMAaTHUYECKHUX aMHUHOB.
XUMHUYECKUE CBOWCTBA AaHWIMHA: B3aWMOJICHCTBHME C KHCIOTaMU, OpOMHOM
BOJIOM, oOkucieHue. lloslydyeHne aMUHOB QIKWJIMPOBAHMEM aAMMHAKA U

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMMHOKHUCIOTHI W O€NKH. AMHHOKHUCIOTHI KaK aM(pOTEpHbIE OpPraHUYECKUE
coenuHeHusi. OCHOBHBIE AMHUHOKHCIOTHI, OOpasyromue Oelnku. XUMHUYECKHe
CBOMCTBa OEJIKOB: THUAPOJM3, JACHATYpalus, KaueCTBEHHBIC (I[BETHBIE) pEaKIMU

Ha OenKu

3.18

CtpoeHue u CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTH CBOMCTB MOJMMEPOB OT
cTpoeHus: MoyieKyln. OCHOBHbIE CIOCOOBI MOJyYEHUS BBICOKOMOJIEKYISIPHBIX
COEIMHEHUI: peakIy MoJuMepu3aluu U nojaukoHaeHcanuu. Krnaccudukanus

BOJIOKOH

3.19

I/I,Z[GHTI/I(bI/IKaHI/IH OpraHu4eCKux COC,I[PIHGHI/Iﬁ. Pemrenne OKCIICPUMCHTAJIbHBIX

3a7a4 Ha pacClio3HaBaHWEC OPraHN4YCCKNX BCIICCTB

3.20

I'eneTnueckas cBs3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIMHECHU I

XUMHUS U )KU3Hb

4.1

XuMHsl B TIOBCEAHEBHOW >KuM3HHM. IlpaBuna Oe3ormacHOi pabOTBI C EIKUMH,

TOPHOYMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XMMHH

4.2

XuMH 4 310poBbe. XUMHS B MEIUIMHE. XUMUS U CEJIBCKOE XO35UCTBO. XUMHUS B
HPOMBIIUIEHHOCTH. XHMMHUSI U SHEPreTHKa: MPUPOAHBIA M MOMYTHBIH HeQTSIHOM
rasbl, X COCTaB M Hcnojib3oBaHue. CoctaB HepTU U €€ nepepaboTka (MpUPOIHBIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHA U DKOJOTHA. XMMHYECKOE 3arpsA3HEHHE OKPY)KAIOIIEH Cpelpl U €ro
nocneactBus. Oxpana ruapocdepsl, NOYBBI, aTMochepsl, (Gaopsl U ¢dayHbl OT
XUMuYeckoro 3arpssHeHus. IIpobrema OTX0J0B M MOOOYHBIX TPOTYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHKH SHCPIrrUuu

4.4

O6H_[I/Ie NpCACTaBJICHUA O IMPOMBINIJICHHBIX crocobdax MOJIYYCHHUA XUMHNYCCKUX




BELIECTB (HAa IpUMEpE IPOU3BOJCTBA aMMHaKa, CEpHON KuCIOThl). YépHad u
userHas  Merauiyprus.  Crekio M CWIMKaTHas  [POMBIIUIEHHOCTb.

[IpombiienHass  opranuueckas  xumus.  Cplpp€  au8  OpraHudecKoiu

MIPOMBIIIJIEHHOCTH
) Tunsl pacu€THbIX 3a1a4
51 Pacuérbl Macchl BenecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY
" | BewecTBa, Macce WK 00BEMY OTHOTO M3 YYaCTBYIOUIMX B PEaKIMH BEIIECTB
5.2 Pacuérsl TemioBoro 3¢ dexra peakuu
5.3 Pacuérbl 00BEMHBIX OTHOLIEHHUH ra30B MPU XUMHUECKUX PEaKLUAX
5.4 Pacuérsl maccel (00bEMa, KOIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH
. OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérsl MmaccoBoit miin 00BEMHON OJM BBIXOJIA TPOAYKTA PEAKIIUU OT
| TEOPETHUECKH BO3MOXKHOTO
Pacuérbl macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIH
5.6 | omHO M3 BEIECTB NaHO B BHJE PACTBOPA C ONPEIETEHHON MAacCOBOM T0JIeM
PacTBOPEHHOTO BEIIIECTBA
5.7 Pacuétsl ¢ Mcnosb30BaHNEM NOHATHI «MaccoBast JOJIs», «MOJISIpHas
" | KOHIHTpALWSD), «PACTBOPHMOCTE
Haxoxaenue MonexkynsipHoi (opMysibl OpraHu4ecKoro BEIECTBA 110 €To
9.8 | WIOTHOCTH ¥ MACCOBBIM JIOJISIM DIIEMEHTOB, BXOIAIIMX B €r0 COCTaB, WIIH 110

MPOJIyKTaM CrOpaHus




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YHEHUKA

* Xumus; 10 xinace. yriuyonennoe ooyuenue Epemun B.B., Ky3smenko H.E., Tepenun B.W. u np.; nox
penaknueii Jlynuna B.B. O01ecTBo ¢ orpaHU4YeHHOM OTBETCTBEHHOCThIO «JIPODAy; AKInoHepHOE
obmectBo «M3natenpctBo «IIpocBerieHne»

» Xumus; 11 xiace. yriyonennoe ooyuenue Epemun B.B., Ky3emenko H.E., [po3nor A.A., u jip.; mox
penakuueit Jlynunaa B.B. O0miecTBo ¢ orpaHndeHHON OTBETCTBEHHOCTHIO «[IPODAY; AKiinornepHoe

obmectBo «M3narenbcTBO «IIpocBemnienues

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Xumus B popmynax. 8-11 kmaccel. CripaBounbie MaTepuaisl - Misanos B.I'., I'era O.H.
Xumus. 10-11 xnaccrl. Jnmaktudaeckue matepuansl - Kopomeako A.C., MBanosa P.I"., Jlobpotun

JLIO.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubmorexa LIOK, PO, cafitet MynbTrypoxk, [Ipo mxomy, Cupuyc, Enuasiit ypok
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