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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUW Ha YPOBHE CpPEIHEro 00Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpazoBarenbHON IPOrpaMMBbl CpEeITHETro o01ero
obpazoBanusi(POIl COO), npeacraBneHHbIXx B DenepalbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX OpraHuzanusax Poccuiickoi
®denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOoJIOkeHU «CTpaterun pa3BuUTHA BocnUTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanudyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIBHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy uX K ObICTPO MEHSIOIMIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHN OOy4YeHUs B OpraHu3anusix mnpodeccuoHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCS] OJTHOM W3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XUMHM Ha3HaY€HUE TMpeaAMeTa «XUMHS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJArarolmuMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH IMIENieH, COAEpKaHus,
pe3ysbTaToB OOydYeHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHM BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW obecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00y4arOUIMXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHMM OOydarolmuxcs B
paMKax HWTOTOBOM aTrTecTalud B (opMe €IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJis yriyOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pPEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeNIbHOM
MIpOrpaMMBbl CpeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUN  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B IPOrpaMME IO XMUMHH IPEAYCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COAEP)KaHMUS y4eOHOro MpeameTa
«Xumus» OCTaéTcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABJISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHUenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudepeHIUpoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0Iiero oOpa3oBaHUs
XUMHSIT Ha YpOBHE YINIYOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalloM  TOJYYEHUS  XUMHYECKOTro
oOpa3oBaHHsl B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUAX CPEIHEro MpohecCHOHANIbHOIO
oOpa3zoBanus. B 93Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YrIyOJeHHe TEeOpeTUYecKol U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPENeAEHHBIN MPoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIIEKTUBOM MOCIEIYIONIETr0 MOJIYyYeHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonanbHoro oopasoanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll  00pa30BaTEIBPHOM MPOTPpaMMBI CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeamera «XUMHUsS» OPUEHTUPOBAHO TaKKe Ha peuieHue 3aaad



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4deHHUs
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJEp>KaHUS 3TUX KypCcOB B NpOrpaMme MO XHUMHHU 32 OCHOBY
npuHATel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBy cogaepxkaHusd KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHMM, OTHOCALMXCA K 0a30BOMY YpOBHIO HM3Y4YEHHs IpeaMmeTa. DTa CUCTEMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3yYeHMs MpeaMera olecreuyeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOIO YBEJIMYEHHUS OO0bEMA 3HAHUM O XUMHYECKHX
AIIEMEHTaX W CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEACTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
NPOTEKaHUsSI PEAKUUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoauHamuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI YIHEPreTUYECKUX M3MEHEHUH Nnpu €€ o0pa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yuenue
TUMOB  peakuuil  JomnojHseTcs  (GOpMUpOBAHMEM  TpPEACTaBICHUM 00
IIEKTPOXUMHUYECKHX IPOLECCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTU
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpPocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUEHHUS [T KJIACCOB ONpeaeaEHHOro mpodus (TaaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOumel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYIyT MMETh AJIEMEHTHhI y4eOHOro MaTepuayia mo oomei xumuu. [lpu
U3y4YEeHUU TMpelMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJEKYJspHas Teopuss B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa Uil KIJIACCOB XUMHKO-
ounonornueckoro npoduist OOJIBLUINKI yAENbHBIM BeC OyJIeT MMETh OpraHuYecKas
xumMus. B 3TOM cimydae  mpenocTaBisieTCsl  BO3MOXKHOCTH A Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHCIIOTBI U Apyrue. IIpu 3ToM 3HaHMS O COCTaBe M CBOMCTBAX IIPENCTABUTENICH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEULIECTB CIIY>)KAT OCHOBOM [UIl W3y4YCHHS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mnumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIIEHAYYHBIX METO/I0B [TIO3HAHUS U OIBITA MPAKTUYECKOT0 MPUMEHEHHUS HAyUYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C yU€OHBIMHU MPEIMETAMHU.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluero oopazoBanus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCST (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHMS MpeAMeTa Npeanoiaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEHIeHUMH  MpoOJem
HKOJIOTUYECKOM, PHEPreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJMLMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB YHEPTUH, B
00ecCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJNbTYphl YEJOBEKA, a TaKXKE IKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHME CHUCTEMBI 3HAaHHW, JIEKAIMMUX B OCHOBE XUMHUYECKOMU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHbIX
IIOHATUN, 3aKOHOB U TEOPUW XHWMHHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMUYECKUX PEAKLUU, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OLINX
Hay4HBIX MPUHLIMIAX XUMUYECKOTO POU3BOJCTBA;



dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUHN JUIsI OOBSICHCHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XWMHH, IJIi OOBSCHECHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPHUPOLY;
IPaMOTHOTO pEIIeHHs MPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C MO3UITMKA SKOJIOTHUECKONW 0€30MaCHOCTH TIOCICACTBUN
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKAa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  MEepepadOTKOM
BEIIECTB;

yrayOJeHue  TPEACTAaBICHHMM O  HAy4yHbIX  METOoJax  IO3HaHuS,
HEOOXOJMMBIX [IJII TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSICHEHHS XHUMHYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEITEIBHOCTH U OBCEIHEBHOM KU3HU.

B mnnaHe peanu3anuu MEPBOOYEPEAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera «XUMHUS» Ha  YrIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKUE LIETHU U 33Ja4H, KaK:

BOCIIHUTaHUE YOCKAEHHOCTH B TI03HABAEMOCTH SIBJICHUM IIPUPO/IBI,
YBOKCHHS K TMPOLECCY TBOpPYECTBA B OO0JACTH TEOPETHUCCKUX H
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAllMM K OOYYCHHIO U II03HAHHIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYATbHBIX M TBOPUYCCKUX
criocoOHOCTEeW oOyuaronuxcs, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpPa30BaHMIO M HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIIOBHIO YCHEITHON MpodecCHOHATBHON U O0IIECTBEHHOM JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpOBaHWE yYMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOM SKOJIOTUYECKOM JIESITEIIbHOCTH.

OO6m1ee 4KciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CcpeaHero obiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeAeNIO).



COJEPXKXAHUE OBYUEHUA
10 KJTACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHbIE BO3MOXKHOCTM aroMa yriepoja. XHMHYecKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CrpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl W30MEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCAMHEHHUM (MHIYyKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o kKinaccupUKaMK OpraHuyeckux BeniecTB. IlloHaTue o
dbynkuuonanasHOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOoCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME W TOPEHHE), KOHCTPYUPOBAHHE MOJENeH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01Ias popMyiia, HOMEHKIIATypa U
M30MepHsi. DIEKTPOHHOE H IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JErHIpUPOBaHMs, [IUKIU3ALNH, TUPOJIN3a, KpEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKJIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DNEKTPOHHOE H  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKCHOB, Sp -
ruopuau3anys aTOMHBIX OpOHWTanel yriepoaa, 6- U m-CBiI3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKLUMM IMPUCOCAVHEHUS, 3aMEIIEHUS B O-MOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMEpU3aUuUd U OkucieHud. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakuy Ha JABOWHYIO CBsI3b. CIOCOOBI MOMyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. I[lonumepusanus
CONPSKEHHBIX TUeHOB. CrTOCOOBI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aius aTOMHBIX opOuTaneit yriepoaa. dusmdyeckrne CBOWCTBA aJKUHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECAWHEHUs,  JUMEpU3alUud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKWHOB.

ApoMaThuecKue YrieBoJopoabl (apeHsl). ['oMOIOrHMYecKkuid psiji apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHHs B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOEAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUJAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKTsl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHI), pU(GOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOTCeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMEIIeHUs TajJoreHa Ha TUIPOKCOTPYIITY, HHUTPOTPYITY, THAHOTPYIIIIY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wIEnoud. B3auMoaencTBUEe IUTraJIOTCHAIIKAHOB C MAarHue€M M IIMHKOM.
[Toustue 0 METaJIJIOOPTaHUYECKUX COEIUHECHUAX. Hcnons3oBaHue
raJIOTEHIIPOU3BOJIHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYeCKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX NPEBpaICHUN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PacTBOPUMOCTH), Kau€CTBEHHBIX
peakIuii yriaeBOAOPOJ0B Pa3IMYHBIX KJIacCOB (0OeclBeUMBaHUE OPOMHOW WIIH
HMOJHOM BOJIbl, pacTBOpa MNEpMaHTraHaTa Kajus, B3auUMOJICHCTBUE allCTUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJAa B OPraHUYECKUX BEIIECTBaX, IOJIYYECHHE OTUJIEHA H
M3YYEHHUE €ro CBOMCTB, O3HaKOMiieHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpa3liaMyd IUTaCTMAacC, KaydyKOB M PE3WHBI, MOJCIMPOBAHUE MOJICKYI
YIJIEBOJOPOJIOB U TaJOT€HIIPOU3BOAHBIX YIJII€BOI0POIOB.

Kucsopoacoaep:kamnue oprannyeckue coeIMHeHMsI.

[Ipenenvubie ogHOaTOMHBIE CnUPTHl. CTpoeHUE MOJIEKYN (HAa MpUMeEpe
METaHOJIa W JdTaHojda). ['oMonorudeckuil psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa ®W  Kiaccubukanus. Dusznueckue CBONCTBA  IPEACIBHBIX
OJIHOATOMHBIX CIUPTOB. BoOJOpOJHBIE CBA3M MEXIYy MOJEKYJIaMu CIOUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakuysi Ha OJTHOATOMHBIE CIIUPTHI. J[€MCTBHE 3TaHOIa U METaHOJIa
Ha opraHu3M denoBeka. CrnocoObl MOJYyYCHHS M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBHMYECKUX U
XHMHUYECKUX CBOMCTB.

MHoroaroMHbl€ CHUPTHI — OSTWICHIVIMKOAb W TiulepuH. Duzndeckue u
XMMHUYECKHE CBOMCTBA: pPEaKIIMU 3aMEICHHsI, B3aUMOJICHCTBUE C OPraHMYECKUMHU
M HEOPraHWYECKUMHU KHCJIOTaMH, KauyeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opraHu3Mm denoBeka. CrnocoObl TONyYeHHS W TMPUMEHEHHE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE TUIPOKCOTPYIIbI U
O0eH3oapHOTO spa. duszmdeckue cBoicTBa (PeHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifbl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJIETUIBI.
CriocoObl OJTy4eHHS U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BomOpoIHBIE CBSI3W MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopa3ue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAas, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JUHONeH068as KUCIOThl. CrIocoObl OTYyYEHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3pupbl. ['oMonoruueckuil psina, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3WUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nyecKkue 1 XUMUYECKHE CBOICTBA XKUPOB: THIIPOJIU3 B
KHUCIION U 11esouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTATKU
HEIpeIeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MBpI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBogaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaxoxAeHHE B npupoje. PoTOCHUHTES.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE U MOJOUYHOKUCIOE OpoxeHue. lIpumeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIIME U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumono3a. CTpoeHue MakKpoOMOJIEKYJl Kpaxmaia, TJIUKOreHa |
HeJUTroNo3bl.  PU3MUYECKMe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs pPEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJy4YeHHe 3PHUpPOB LeToa03bl. [loHsTre 006
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
PacTBOPUMOCTbD PA3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETH]l HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHpPTA JUXPOMATOM Kayius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcusiom Meau(ll), xumMuyeckue CBOICTBAa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzammonaeiicTBue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTANIbHBIX 3aAad 1Mo temMaM «ChupTel U
dbenomnbly, «KapooHoBbIe KHUCIOTHI. CII0KHBIE YPUPHD.

A3oTcoaep:xaliue OpraHn4ecKue coeJuHeHu .

AMUHBI — OpraHuYecKue Mpou3BOAHBIE aMMmHuaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYECKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHEHIC.
Crpoenue Moliekyl, oOmmas Gopmysa, U30MEpHsi, HOMEHKIaTypa U (hU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnm anKuIaMMOHUSL.

AHUIMH — TIPEICTaBUTEIbL aMMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHwIMHA. KauecTBeHHBIE peakiuu Ha aHmwiInH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudarhuueckux amMuHOB. l[loiydenue aHwiMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHble TIPEACTaBUTENIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Du3nYecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAuN, OOpa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie MoauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THAPOJIU3, JEHATypalusi,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxanue OPTraHUYECKUe COCJIMHCHHUS u «Pacmo3naBanue
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHCHUS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHHN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIdTUIICHTEpePTasar). Y THiU3alus u nepepadoTka MiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CIEIHUAIBHOTO Ha3HA4YECHUS (Tedion, KeBJjap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BEIIECTB W HMX NPEBpaICHUN:
O3HAKOMJIEHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEpUMEHTAIbHBIX 3aJad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONMpPEAECICHUE AO0JIU BBIXOJIa MPOAYKTAa PEAKIUH OT TEOPETHUUECKU
BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETAX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

@®usuka: Marepus, aroM, JJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEpPOTPO(HBIA THUIl NMUTaHUS, OpPOKEHHE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHUCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MAaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHUECKIX BOJOKOH.

11 KIJIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanus XuMU4IeCKuX 3JIEMEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTPOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOrO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX MU
MNpPOCTBIX M CJIOHBIX BEIIECTB IO TrpynnaM ¢ TIepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. JHEPrusi U IuHa cBs3U. [1oIsIpHOCTD, HATIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOM CBsA3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexMoneKyIsapHbIE B3aUMOICUCTBHUS.

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

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

BemectBa  MONEKYJIApPHOTO UM HEMOJIEKYJISAPHOTO  CTPOEHHUS.  THUMBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpanus. HaceleHubie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluidi B HEOPTraHMUECKOH U OpPraHUYeCcKOM
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U reTEpOreHHbIe peakuu. Katanus u katanu3aTtopsl.

OOpatumMblie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuud. [Tpunnun Jle [laTense.

Onextponutuyeckas jaucconuanusi. CuibHble W clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHaf,
nienouHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U MX IMPEBpaILCHUI:
pa3lioKEHHUE TMEPOKCUJAa BOJAOPOJa B MPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHNe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW PEaKIUU U TOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

Heopranuuyeckast xumusi.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOINHUS HEMETAIJIOB (HAa MpUMEpPE KUCIOpOAa, CEpPhI,
dbocdopa u yraepona).

Bonopoa. Ilomydenue, ¢usnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['mapumabl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoie, CIOCOOBI MOJydeHHs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBoAOpoabl. BaxHeuine KuCIopoacoIepxaiiue
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkucinopoaa. @uU3NUeCKne U XUMUYECKUE CBOMCTBA M IIPUMEHEHHE KHUCIOpOAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBouctBa. CepoBogopona, cynbbuasl. Oxcupn cepbi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMmenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHnue B mpupojie, CHOCOObI MONy4YeHUs, (U3UMUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTpUAbl. OKCHUIIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
U €r0 COeTMHEHHI. A30THbBIE yIOOPEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOcOObl MOMy4deHUs, (PU3NUEecKue u
xumudeckue cpoiictBa. Dochunpr u pochun. Oxcuasl dochopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxA€HUWE B Mpupoje. AJUIOTPOINHbIE  MOJIU(UKAIUH.
®duznyeckue W XHMHYECKHME CBOWMCTBA MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbHas kuciota u e€
COJIM. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Okcun kpemHus(IV), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeneHue kpeMHus U ero coeAnHeHnil. CTeKI0, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0OUYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTaioB. llpuMeHeHue MeTamsioB B OBITY UM TEXHHKE.
CruiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  CrocoObl
MOJTYYEHHUS METAJIJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekTpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuomnueckoit cuCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

OO6mast xapaktepuctuka metamioB IIA-rpymmer [lepuomuyeckoit cucteMbl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COEIWHEHUU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHui. AmQoTepHbIE CBOICTBAa OKCHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymnm)
[leproauyeckor CUCTEMbI XUMHUUECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCcuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

@u3znyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [lonyuenue u npuMeHeHHE Keme3a
U €ro CIUIaBOB.

Ou3nYeCKrne 1 XMMUYECKHE CBOMCTBA MEJU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEU U €€ COCUHEHNMN.

[Muuk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA M TMIPOKCHIA IMHKA, THIPOKCOKOMIUIEKCH IMHKA. [Ipumenenue
LIMHKA U €T0 COCUHEHUM.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
n3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUleKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJJIOB ¢ BOAOM (BO3MOXHO HCIOJIb30BAHUE
BHJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M )KEJI€3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KAaTHOHbl METAJJIOB, B3aUMOJIEMCTBUE THIPOKCUIOB AIIOMUHUA M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U UX COEAUHEHUSN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYII.

XUMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHA denoBeyecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblliIeHHbIE CTIOCOOBI MOTYYEHUSI METAJIIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPENbl U €ro IOCIJIEICTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe301MacHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapctBeHHble cpenctBa. IlpaBuna
UCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XvMHS THAIINA: OCHOBHBIC KOMITOHEHTHI, TTUIEBbIE 700aBKU. Poib Xxumun B
oOecrieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0€30IMacHOr0 HCIIOJIb30BaHUS MPENaparoB OBITOBOM XWMHU B IIOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKre U MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuansl 4181 21eKTpoHUKUA. HaHOTEXHOI0TH .

PacuérHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB MMEET IpuMecH, Macchl (00bEéMa, KOIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPAa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKLIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3YyYeHUM oOImed u
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
MpeAMEeTax €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO01nue ecTeCTBeHHO-HAYUYHbIE TIOHSTHUS: ABJICHUE, HAYUHbIN (haKT, TUIIOTE3a,
TEOpUsl, 3aKOH, aHaJlu3, CUHTE3, KJaccu(uKalus, nepuoguIHOCTb, HAOIO/ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

dusnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSHHME BEIIeCTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, bnocdepa, MeTaboIM3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HBIC UCKOIMAeMbI€, TOTUIUBRO,
PECYPCHL.

TexHoNorus: XUMUYECKasi TPOMBIIIJIEHHOCTb, METAJLUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIECTICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUHCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAaMOONPEICICHUIO; HAUTMYUE MOTUBALUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMU I[IOBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD»  OTPaAKaIOT
c(OpPMHUPOBAHHOCTH OIbITA IO3HABATEIHLHON M MPAKTHYECKOW JEATEIHLHOCTH
0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD» OTPaKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPaKTUUYECKON JAesSTEeIbHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAMIO
OTE€UYECTBEHHON XUMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yJibTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M [O3HABaTEIbHBIX MOTHMBOB B IMOJIYYEHHUHM U MOCIEIYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHHSA LEHHOCTEH 3J0pOBOro U 0O€30MacHOro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJtoicHUsT TpaBwJI 0e30MmacHOr0 OOpallleHUs] C BEHIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HM, B TPYAOBOM AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TIOJE3HOW, TBOPYECKOW W JPYruxX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTUE€ B PEIICHHMH NPAKTUYECKUX 3aaad
COlLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEepeca K MPAaKTHUECKOMY M3YUYEHMIO MPOQPECCHl pa3IuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun M peanus3ani COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJI€CO00PAa3HOr0 OTHOLICHHsS] K MPUPOJE KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIHSHUA
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMATBHOU Cpeabl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO IMPHUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U NMPEIOTBpALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIbITa JEATETbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJIOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

NMOHUMAaHUSl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
dbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJICHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKaloIllleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHUHU JJII  COBPEMEHHOM
IUBUJIM3AIUN: B €€ TYMaHHCTUYECKOM HAIPABICHHOCTA W BAXXHOW pOJIA B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIBTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€301acCHOCTH, B Pa3BUTUHN MEAUIIMHBI, 00E€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs1 aHAJIU3a U OOBSCHEHUS SBJIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJyYCHUS
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJb30BaTh XHUMHYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIBbCKON JEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH IMMOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasiudHbIX chepax mpodeccruoHaaIbHOMI
JIEeSITETbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaroMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKaOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOI0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWUCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHEBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroINXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA U  PETyJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS

1) 6a30Bble JJOruvYecKue JaeicTBUsI:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh 1eNu JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS JII OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUH;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh TMPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJIeHHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEeMbIe B XUMHUU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKIHnii;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITETLHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IJITAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 3a XOJA0M
polecca, CaMOCTOSATENbHO IPOrHO3MPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
000O0LIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSATEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPopManuu (HaAy4yHO-
NOMYJIsSIpHAasl JIUTepaTypa XHMHUYECKOTO COJIEp)KaHHsA, CIpPaBOYHbIE MOCOOHUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OPMALIMIO PA3IMYHBIX BUJIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIUM, HEOOXOAUMOW JUISI BBIMOJHECHHS YYEOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHUS
uHpopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MpPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyJibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC AxaJIora /uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3EHTAIMel pe3yJIbTaTOB IMO3HABATEIBHOU JAESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaanu3alud yueOHOro NpoeKTa, 1 (PopMyJIUpOBaTh BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIBHYIO
NEATENBHOCTD, ONpeAeias €€ LelM W 3a7add, KOHTPOJIUPOBATh U IO MeEpe
HEOOXOJUMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIENOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMUUYECKUX PEAKLIHUSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIBHOCTH HA OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTpaMMbl IO XUMUU Ha YriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEero oOIero oOpa3oBaHHUs BKJIIOYAIOT CHCIU(HUCCKUC
JUTsl y4eOHOro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIOCOOBI JEeHCTBUI
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUW B Pa3IMUHbBIX Y4E€OHBIX
CUTYalMsIX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUMuUeEl. B
nporpaMme MO XHMHHM TPEIMETHbIE pPe3yJbTaTbl MPEACTABICHBI IO TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHs»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POoju B 00ECIEeUeHUU YCTOMYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SIHEPTETUUECKOU U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHun PalOHAJIBEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHPOBAHUNM MHUPOBO33PEHUS U OOIIEH KyJIbTYpPHI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHUM, KOTOpAass  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMe MOHATHS — XUMAYECKUM AJIEMEHT, aTOM, JIpO U 3JIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKeNleT, QyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEOUHEHHs, MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpaleHUs] DHEPrUM TMPH XUMUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEakKlil, TEPMOJUHAMHUYECKUX M KHHETHUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U 0O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABIMBATh MX B3aUMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIUE MOHITUA MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHCHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

WCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISAITh YPaBHEHHS] XUMHUYECKUX PEAKIM M PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl ~ MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca »dTUX peakIiuii, peakmuii HMOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMN: yCTAaHABIHMBATH MPUHAJIC)KHOCTh M3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy MU CTPOEHUIO K OIpPEICIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA ITI0 CHUCTEMATUYECKOMN
HoMeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJIEH, alleTUJIEH, TOJYOJ, TIULEPHUH,
ATWICHIJIMKONb, (eHos, (QopManbIerujl, aueTaabIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWUI, U30IPEH, XJIOPOMPEH,
CTUPOJ U IpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPEICTATh BUJ XHMHUYECKONW CBSI3M B
OpPraHUYECKUX COCJIMHEHMUSX (KOBAJICHTHAas M WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJIMECHOB,
QJIKUHOB, apPOMAaTHYECKHUX YTJIEBOJOPOJIOB, CIUPTOB, aJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TE€HETUYECKYIHD  CBSI3b  MEXKAY  HUMH  ypPaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHl C HCHOJIb30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U M-CBSI3M), B3AUMHOTO BIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbsi (HEe(dThb, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro mepepadoTKu W
MPAKTUYECKOE TPUMEHEHNE TPOAYKTOB NEPEepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE omneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CIEJACTBEHHBIX CBA3EH — JJIS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHI MO XUMUYECKUM
dbopMmynam U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BEMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMHUYECKOU
dbopMyIibl BEHIECTBAa MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKOM
BEILIECTB, UCMOJb30BATh MOJYYECHHBIC 3HAHUS JISl IPUHSITUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUUYECKUU DJKCIEPUMEHT (MOJyYeHUE U HU3YYEHHE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAacCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpalieHusi ¢ BeHeCTBaMU M JIA0OPAaTOPHBIM O00OpPYIOBaHUEM,
dbopMynUpoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIATh B pa3IudyHoON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa KOJIOTHUYECKH 11e7IeCO00pa3HOT0 MOBEACHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0POBbS, OKPYXKAIOLIEH
MIPUPOJTHOM Cpebl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbICH TToka3zaresns [1J1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ M MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOI 3a1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOIass U HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUU TPOOJEM HKOJOTUUECKOM, PHEPreTUYECKOM U MHUIIEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEYEHUM PAI[MOHAIBHOTIO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 370POBBIO M IPUPOJIHOMN

cpene;
BJIAJCHUC  CHUCTEMOM  XHUMHYCCKHX  3HAHHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIIE TIOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroMma,

M30TOIIbI, 3JIEKTPOHHAsI 000JI0YKA aToMa, S-, p-, d-aTOMHbIE OpOUTaIN, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBbHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOIUTHI,
HEAJIEKTPOJUTHL, AJIEKTPOJUTHUYECKAs JUCCOLMALNS, CTENEeHb JIUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUYECKON pEeaKlUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOIUTHUYECKOW IUCCOLMAIUU, MEPUOANUECKUM
3akoH J[.1. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JI€KalMe€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
IPEACTABICHUS] O CTPOEHUMU BEIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMUYECKMX W KHHETHMYECKHUX 3aKOHOMEPHOCTIX  MX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOM
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaIlECHUIH;



c(OPMUPOBAHHOCTh YMEHHSI HCIIOJIB30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILECTB;

Cc()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XUMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSA3M U THUMA KPUCTAIMYECKOM PpEHETKH, OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh ~ yYMEHHWH:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 110 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 Pa3IMYHBIM IpU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCu(puKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI NEPUOUUYECKOTO 3aKoHa .
. MenneneeBa u IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh dJEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IMEPUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCNOJNB3Yys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «3HEPreTUUYECKUE MOIYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTaNM», «OCHOBHOE M BO30YKIEHHOE HIHEPreTUUYECKUE COCTOSHHUS aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB DJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEHIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHUE TEHETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
THX peakUui; peakuuid HOHHOrO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMH  THUAPOJIU3a;  PeaKuu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHUS);



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW PpEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlue Hay4yHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHUU O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW MPUPOABl — HAOMIOAEHUE, H3MEpPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUHN, HMMEIOIMMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTU YEJI0OBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTHL pACUETHl: C HCIOJIb30BAaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALUs,;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
wi 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro 3¢ dexTa
peaKIuy; 3HAYEHUS BOJOPOAHOrO IMOKAa3aTessl pacTBOPOB KHCIOT M IIEJIOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JaHO B BUIE PacTBOpa C
ompeeIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WIIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOJAYKTa pEaKIuH;,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpPUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPAKACHUE KaUeCTBEHHOIO COCTaBa HEOPTraHMYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIIUSHHUSI
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIICHHE
DKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertawey u  «Hemeramisy) ¢
COOJTI0/IEHNEM TpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMH U JIA0OPATOPHBIM
oOopynoBaHueMm, (HOpMyIupoOBaTh II€db HMCCIENOBAaHUS, TMPEJACTABIATH B
paznu4HOi (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
mocysoM M j1abopaTopHBIM 00OpyJAOBaHUEM, OOpaIeHHs C BEMIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTUXKEHUS €€ YCTOWYMBOTO pPa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UCTOUYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuuyectBo 4yacos
Ne HaumeHoBaHue pa3ae/ioB U TeM DJIeKTpOHHbIe (LM (POBbIe)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3zgea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XMMHUM
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOCHUSI OPTAaHUYECKUX COSAMHEHUN A. 8 https://m.edsoo.ru/6 1HH8J58X
M. bytneposa
Hroro no pazneny 8
Pa3nes 2. Yraesoaopoasl
IIpenenpHBIC YTICBOAOPOIEI — aJIKAHEIL,
2.1 pei YHICBOAOPOA 5 https://m.edsoo.ru/LC5I74CMA
LUKJIOAJIKAHBI
HenpenenbHble yriieBOAOPOIbI: AJIKEHBI,
2.2 pedl yE HOPOL 14 1 https://m.edsoo.ru/OBNBOPH31
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTHu4ecKkue yriaeBoa0po bl (apeHbl) 8 https://m.edsoo.ru/3KLA1L.26M
[TprposHbIE HCTOYHUKH YTIEBOAOPOIOB U
2.4 prpoi yr HOPOA 4 https://m.edsoo.ru/RY6NBZAW4
uX nepepadoTka
2.5 I"ajloreHnpou3BoOAHbIE YIIEBOAOPOI0B 4 1 https://m.edsoo.ru/JI9OENZOM
Hroro no paszneny 35
Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptel. Denon 11 1 https://m.edsoo.ru/TJI36 WGJS
KapOoHunbsHbIE COETUHEHUS: AlIbICTHIIBI U
32 keToHbl. KapOoHoBbIe KHUCIOTHI. ClIOKHBIE 21 1 https://m.edsoo.ru/O2NWGJIZU2
a¢upsl. Kups




33 Yruesomsl 9 " hitps://m.eds0o.ru/962BYGF10
Hroro no pazneny 41
Pa3znen 4. A3oTconeprkaimye opraHudecKkue coe{uHeHust
4.1 Awmunbsl. AMUHOKHACIOTEL. benku 12 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazgeny 12
Paspnen S. BeicokoMoJIeKyIsipHbIE COeAUHEHHUSA
5.1 ‘ BricokoMoneKyIIsipHbIE COEIMHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro no pazgeny 6
OBILIEE KOJIMYECTBO HACOB I10 102
[TPOI'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne /i Konrtpoannbie Ilpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. Ilepuoanueckuii
3akoH u [lepuoanueckas cucrema
1.1 9 https://m.edsoo.ru/R39EAGJPC
XUMHUYECKUX 3jiemeHToB J[. 1.
Menneneena
Crtpoenue BemiecTBa. MHOrooOpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJE8
BEIIECTB
1.3 XUMHUYECKUE pEAKITUU 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmetamsl 31 1 https://m.edso0o0.ru/INCC2YQRJ
2.2 MerTamnet 23 1 https://m.edsoo.ru/YEU9WRIJ21
Hroro no pazgeny 54
Pa3zngen 3. Xumus u :Ku3HbL
Metoapl T03HaHUS B XUMUU. XUMHUS U
3.1 9 https://m.eds0o.1ru/2Q40I6NXK
JKU3HB
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 g

[TPO'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer u 3HaueHME
OpraHUYEeCKON XUMHUH,
MPEACTABICHUE O MHOTO00pa3uu
OPraHUYeCKUX COCTUHEHUHN

DIEKTPOHHOE CTPOCHUE aTOMa
yriepoza (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTtHble BO3MOXKHOCTH aTOMa
yriepoaa

XuMHyecKkas CBA3b B
OpPraHMYECKUX COSAMHECHUSIX.
Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOMU CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH

Teopus cTpoeHHs OpraHMYECKUX
coequHenuit A. M. byrneposa

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/48G4H34K4

https://m.edsoo.ru/ODI6TSLIR

https://m.edso00.ru/C42CCDY5S

https://m.edsoo.ru/MIAFQ4PQO

Bust m3omepun: CTpyKTypHas,
MPOCTPAHCTBEHHASI.
OneKTpoHHBIE AP PEKTH B
MOJIEKYJIaX OPTaHUYeCKUX
COCIMHEHU N

https://m.edsoo.ru/GN3QZ8AHX

[IpencraBnenue o

https://m.edsoo.ru/P6AQNOU22




KJIacCU(PUKALINH U
CUCTEMaTHYeCKass HOMEHKJIATypa
(IUPAC) oprannueckux BeIeCTB
Kiaccudukanus peakiuii B
OpPraHUYECKON XMMHUH

https://m.edsoo.ru/M5SDJYMPIOM

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

https://m.edsoo.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTUUECKUH PsiJI,
obmrast popmysa, HOMEHKIATypa
1 U30MEPHsI, JICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYIT

https://m.edsoo.ru/SHWFWZ174

10

11

12

13

d)mnqecxne U XUMHUYCCKHUC
CBOMCTBA aJIKAHOB

HaxoxneHue ankaHoB B
npupoje. CriocoObl MoyueHus u
MPUMEHEHHE AIKaHOB

[uxnoankansl: obmas Gopmyna,
HOMEHKJIaTypa u U30Mepus,
0COOEHHOCTH CTPOCHUS U
XMMHYECKHX CBOMCTB, CIIOCOOBI
MOJTYYEHHS U IPUMEHEHUE

Pemenue pacu€THpIx 3a1a4 Ha
onpeeeHNue MOJIEKYIISIPHOU
(hOopMyIIbI OPraHuYeCcKOTOo
BEIIECTBA 10 MACCOBBLIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOISIINX B
ero coctas. CucTeMaTH3alusI U
000011IcHHE 3HAHHH 110 TEME

https://m.edsoo0.ru/GVELNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edsoo.ru/Q4B5900Q1A

https://m.edsoo.ru/ED66JALEK




14

AJIKEHBI: TOMOJIOTHYECKUH P,
obmrast popmysa, HOMEHKIATYPA,
JNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJieKynl. CTpyKTypHasi ¥ LIUC-
TpaHC-U30MEepHs AJTKEHOB

https://m.edsoo.ru/NCGOE2KO0J

15

16

17

DU3NYECKUE U XUMUYECKUE
CBOMCTBA ajnkeHoB. [IpaBuio
MapkoBHHKOBa

CrniocoOsl mostyueHus u
IIPUMEHEHHE AJIKEHOB
[IpaxTuueckas padora Ne 1 o

teme "llonydyenue 3TuiieHa u
M3y4YEeHUE ero cBOMcTB"

https://m.edsoo.ru/6XZHRIRTW

https://m.edso00.ru/YSODCR6ZN

https://m.edsoo.ru/HHCGPAVHS5

18

Pemenne pacu€THbIX 3a1a4 HA
OIPEJIEIICHUE MOJIEKYIIIPHOU
(hopMyITBI OPraHHUYECKOTO
BEILECTBA

https://m.edsoo.ru/ XYWNMAYNA

19

ATKaJMeHBI: CONPSIKEHHBIE,
M30JIMPOBaHHBIE,
KyMynupoBaHHble. OcoO0eHHOCTH
3JIEKTPOHHOT'O CTPOEHUS

https://m.edsoo.ru/EKDS1U5UV

20

21

XHUMUYECKUE CBOKCTBA
CONPSHKEHHBIX INEHOB

CriocoObI ostyueHust u
NPUMEHEHHE aJTKaJINeHOB

https://m.edsoo.ru/M356GLRBE

https://m.edsoo.ru/KTEM 1N272

22

ATKMHBI: TOMOJIOTUYECKHM AL,
obmas popmysia, HOMEHKIIATYypa,

https://m.edsoo.ru/N65WYKD93




23

JIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3UYECKHE CBOHCTBA

XUMHUYECKHE CBOMCTBA aJIKUHOB

https://m.edsoo.ru/MQ7AO03SUC

24

25

26

KauecTBeHHbIe peakuuy Ha
TPOMHYIO CBSI3b

CriocoObl nostyueHust u
IIPUMEHEHHE aJIKUHOB

Pemenue 3anau: pacu€Tsl o
YPaBHEHUIO XUMUYECKON
peakuuu

https://m.edsoo.ru/45UN142UY

https://m.edsoo.ru/SYL7VWAMA

https://m.edsoo.ru/Q7XMPZSRF

27

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

https://m.edsoo.ru/19DNOP1N8

28

ApEHbI: TOMOJIOTUYECKUH Ps/I,

obmrast popmysa, HOMEHKIATYpa.

DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MoOJIEKyJ1 O€H30J1a ¥ TOITyOJIa, HX
(bu3nueckre cBOcTBa

https://m.edsoo.ru/WNGDLBKS5D

29

30

31

XHUMHUYECKUE CBOWCTBA APEHOB:
peaKIfu 3aMeIIeHUs
XUMHUYECKUE CBOWCTBA apEHOB:
peakLy NPUCOETUHEHUS,
OKHCJICHHE TOMOJIOTOB OEH301a

OCO0EHHOCTH XUMHYECKAX
CBOMCTB CTUPOJIA

https://m.edsoo.ru/FCNHX9WY1

https://m.edsoo.ru/CSBNGDUCS

https://m.edsoo.ru/F2K2CB5PG

32

Pemenue pacu€THpIx 3a1a4 Ha
ONpEIETICHUE MOJIEKYIIIPHOMN

https://m.edsoo.ru/QFKSRGCXW




33

(hopMyIIbl OPraHuYecKoro
BELIECTBA

CriocoOsl motyueHus u
MIPUMEHEHHE apEHOB

https://m.edsoo.ru/2VKLXNJZ4

34

['enernueckas CBsA3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOAOPOJOB

https://m.edsoo.ru/1X7QMST7F

35

36

37

Pacuétel 1o ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
CucreMaru3anus u 00001IeHHE
3HAHUH I10 TEME

[Ipuponnsriii ra3. [lomyTHbie
He(TSAHBIC Ta3bl

KameHHbIi1 yrosib U IpoIyKThI
ero nepepaboTKu

https://m.edsoo.ru/9VBZTY4PI

https://m.edsoo.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV

38

Hedtb u cnocoOs! €€
nepepadotku. [Ipumenenue
MPOYKTOB MepepaboTKu HEPTH

https://m.edsoo.ru/ORE9Y2CYG

39

40

41

I'eneTnueckas CBSI3b MEXKIY
pa3IUYHBIMU KJIacCaMu
YIJIEBOAOPOJIOB
l"anorenonpou3BoiHbIE
YTJIEBOJOPOIOB: AIEKTPOHHOE
CTPOECHUE; PEAKIIUH 3aMEILICHUS
rajioreHa

JlelicTBue 1Ieno4e Ha
raJIoreHIPOU3BOAHbIE.
BzaumopeiictBue

https://m.edsoo.ru/HQ22U8ZHE

https://m.edsoo.ru/XX94BSSGR

https://m.edsoo.ru/FF1 1CTQKA




42

JUrajJJorcHaJKaHoB C MarHueM u
IOHUHKOM

Cucremaruzanys 1 00001ene

3HaHUH 10 pasueny
"YraeBogopoib"

https://m.edsoo.ru/6XBYFOLLD

43

KonrponsHas pabora o teme
"YraneBonopoast"

https://m.edsoo.ru/EJTH90TT50

44

[IpenenbHbIE OMHOATOMHBIE
CIUPTHI: TOMOJIOTHYECKHH PSIIL,
obmrast popmyna, cTpoeHHe
MOJIEKYJI, U30Mepus,
HOMEHKJIATYpa, KJIacCH(pHUKAIHS,
¢busnueckue cBoicTBa

https://m.edsoo.ru/I9NSKPMLB

45

46

47

48

49

XUMHUYECKUE CBOUCTBA
MIPEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

CriocoObl nostyueHust u
MMPUMEHCHUC OJHOATOMHBIX
CIIUPTOB

[IpocTeie 3¢upbl: HOMEHKIIATypa
Y U30MepUs, 0COOCHHOCTH
(bU3MYECKUX U XUMHYECKHUX
CBOMWCTB

MHOroaToMHbIE CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX
(bu3nUecKre U XUMUYIECKHEe
CBOMCTBA

CriocoOsl mostyueHus: u

https://m.edsoo.ru/VHOGFCVLZ

https://m.edsoo.ru/N9HOJ3V 12

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.ru/KMYAEG65AX

https://m.edsoo.ru/EU9L4B5H6




50

MPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB
@DeHOo: CTPOCHUE MOJIEKYJIBI,

¢du3nueckue cBOMCTBA.
Tokcuunocts penona

https://m.edsoo.ru/0117TP1EX

51

52

53

54

XuMuueckue cBoiicTBa (heHola

CrocoOBbI TTOJTy4eHHs 1
npuMeHeHue GpeHona

[IpakTuueckas padora Ne 2.
Pemenne skcriepuMeHTaNbHBIX
3aga4 no teme "CrnupThl U
heHomsr"

Cucremarusanusa 1 00001IeHne
3HAHUHU 110 TEME

https://m.edsoo.ru/DRURODFRJ

https://m.edsoo.ru/60B9BOAKU

https://m.edsoo.ru/SHIGNHMGK

https://m.edsoo.ru/J7BQOQOWB6

55

ANbIETUB M KETOHBIL:
ANIEKTPOHHOE CTPOCHUE
KapOOHUJIbHON TPYTIIbI;
TOMOJIOTHYECKHUE PSBI, 00mIast
bopmyna, n3oMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

ANbIIETUIB M KETOHBIL:
(u3nyeckre CBOMCTBA; peakuu
MIPUCOETUHEHUS

https://m.edsoo.ru/FTMHFTV8V

57

58

Peaknuu oxucieHus u
KaueCTBEHHBIC PEAKIINH
AJIBIETHUI0B U KETOHOB

CriocoObI mosryyeHust
aNTb/ICTU/IOB 1 KETOHOB

https://m.edsoo.ru/MT7LK3HUT

https://m.edsoo.ru/KOSEDOZNC




59

60

61

OIIHOOCHOBHBIE TIPE/IC/IbHBIC
KapOOHOBBIC KHCIIOTHI,
0COOEHHOCTH CTPOCHHS UX
MOJICKYJI

W3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KHCJIOT, UX
¢usnveckre CBONCTBA

XUMHYECKHAE CBOMCTBA

IpeaAC/IbHBIX OAHOOCHOBHBIX
Kap60HOBBIX KHCJIOT

https://m.edsoo.ru/3AG3MM12R

https://m.edsoo.ru/S8RK8HSL 4

https://m.edsoo.ru/FG799CL7C

62

OcobeHHOCTH CBOMCTB
MYPAaBbUHOM KHCIIOTBHI.
MHoroo6pa3ue KapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/NCRPAK4Z0Q

63

64

OcobeHHOCTH CBOWCTB:
HETPEICIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencTaBuTENN BBHICIIHX
KapOOHOBBIX KHCIIOT

Ilonstue o IMPOU3BOJHBIX
Kap6OHOBBIX KHUCJIOT

https://m.edsoo.ru/PO7B20AZG

https://m.edsoo.ru/ASMQKWRS52

65

CriocoOsl mostyueHus u
MIPUMEHEHNE KapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/ZY83U&8721

66

CrnoxxHbie 3UpBHL:
TOMOJIOTUYECKHH psiJi, oO1as
dhopmyna, uzomepus u

https://m.edsoo.ru/4C5SQIMALE




67

HOMEHKJIaTypa

DU3NYECKUE U XUMUYECKHUE
cBOCTBa A(hUPOB

https://m.edsoo.ru/TCIGEW2K6

68

Pemenne pacu€THbIX 3a1a4: 110
YPAaBHEHUIO XUMUYECKOMN
peakuuu, Ha OIpeieIICHNe
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOT0 BEILECTBA

https://m.edsoo.ru/K512Q0HVD

69

[IpaxTuueckas padora Ne 3.
Pemrenue skcriepuMeHTaIbHBIX
3aja4 o reme "KapOoHOBbIE
KuCH0ThL. CitokHbIE AUpHI"

https://m.eds00.ru/OGEIG1Z6Q

70

71

72

73

XKupsr: crpoenne, pundeckue u
XMMHYECKHUE CBOMCTBA
(runponus)

Oco6eHHOCTH CBOMCTB KUPOB,
COJIEpKALINX OCTaTKH
HETpeIeTbHBIX KUPHBIX KHCIIOT.
Kups1 B npupone

MBpbl1a Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX
Mmoronee aeiicrue. [lonstue o
CHHTETHYECKUX MOFOIINX
cpenctax (CMC)
I'eneTnueckas cBs3b
YTJIEBOIOPO/IOB U
KHUCJIOPOACOAEPIKAIINX
OpPTaHUYECKUX BEIICCTB

https://m.edso0o.ru/9SIVVGAD3

https://m.edsoo.ru/HAIOMQYA6

https://m.edsoo.ru/YPLLO9UE7

https://m.edsoo.ru/ASFISXVSU




74

75

Pacué€tel no ypaBHEHUSIM
XUMHYECKUX PEAKIUI

Cucremaruzanys 1 00001eHne
3HAaHUHU 110 TEME

https://m.edsoo.ru/LZ5VLL2BX

https://m.edsoo.ru/SSWMSEF7D7

76

OOm1ast xapaKTepUCTHKA
YIIIEBOOB U KJIACCH(PHUKAIIHSA
YIJIEBOJIOB (MOHO-, IU- U
HOJIMCaXapUIbI)

https://m.edsoo.ru/0 1 RIX8HGR

77

78

79

80

81

Monocaxapuabl: pu3nyecKue
CBOICTBA U HaXOXJCHUE B
pupoae

[IpuMeneHune TIIOKO3bI, €€
3HAYEHUE B )KU3HEACATEIbHOCTH
Opranu3Ma

Jlucaxapupl: caxaposa,
MajbTO3a U JIAaKTO3a.
Haxoxnenue B npupone u
MIPUMEHEHHE TUCaXapHJIOB

[Tonucaxapuapl: cTpoeHUE
MaKpOMOJIeKyJ, (pu3nyeckue u
XUMHYECKHE CBOICTBA,
IIPUMEHEHNE

[TonsiTHe 06 NCKYCCTBEHHBIX
BOJIOKHAX

https://m.edsoo.ru/SDKMBGIF6

https://m.edsoo.ru/6LS9BLN9Q

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

https://m.edso00.ru/52Z6UKUNG

https://m.edsoo.ru/CPO60DRNM

82

Pemenue pacueTHbIX 3a/1a4 Ha
ONpeAesIeHUE JOJIHM BbIX0O/1a
MPOAYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO

https://m.edsoo.ru/FVQ99R8JH




83

84

Cucremaruzanys 1 00001ene
3HAHUM 10 pas3aeiry
KontposbHas paboTa mo teme
"Kucnopoacoaepxanue
OpraHN4eCcKue COeTUHEHU"

https://m.edsoo.ru/YTA71SOGH

https://m.edsoo.ru/40ZT3216M

85

AmuHBL: K1accudukanys,
CTPOCHHE MOJIEKYJI, 001Iast
(dbopMyiia, u3oMepus,
HOMEHKJIaTypa ¥ (pU3ruecKue
CBOMCTBa

https://m.eds00.ru/64T9T10ZV

86

XUMHUYECKUE CBOMCTBA
amn(aTHIecKuX aMHHOB

https://m.edsoo.ru/MYC4DL1GD

87

88

&9

90

91

AHWIVH: CTPOCHUE AHWINHA,
0COOEHHOCTHA XUMHUYECKUX
CBOICTB aHMJIMHA

CriocoObl nostyueHus u
NpUMEHEHHE aTu(aTHIECKIX
AdMHUHOB

AMUHOKHCIOTHI: HOMCHKIJIATypa
" n3o0Mepusi, (bI/IBI/I‘IeCKI/Ie
CBOICTBA. OT,[[GJ'IBHBIG
MNpEACTAaBUTCIIN O-aMUHOKUCIIOT

XnMHUyecKre CBOMCTBA
AMHUHOKMCIIOT, UX
OMOJIOrHYECKOE 3HAUCHHUE
amMuHokuciior. CUHTE3 U
TUAPOJIN3 TIENTUIOB

benku xak npupoaHsie

https://m.edsoo0.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF§2MVKH

https://m.eds00.ru/ROIQFGFVC

https://m.edsoo.ru/16QZ981X7Z

https://m.edsoo.ru/C031GD96B




92

MIOJINMEPBI; CTPYKTYPBI OEJIKOB

XUMHUUECKHUE CBOMCTBA OEIIKOB

https://m.edsoo.ru/67MDSJICA

93

A3zoTcoaepkaline
TeTEePOLMKINYECKHIE
coenuHenus. HykiienHoBble
KHUCJIOTBI: COCTaB, CTPOCHUE H
Ouosiornyeckas poJib

https://m.edsoo.ru/6A9USIK1G

94

[IpakTuyeckas padora Ne 4.
Pemenne OKCIICPUMCHTAIIBHBIX
3a7a4 1o TeMe
"AzoTcoaepKaiiye
OpraHu4ecKue coeanHeHus"

https://m.edsoo0.ru/NC46Z2YR7

95

96

97

98

[IpaxTuueckas padora Ne 5.
Pemenue skcriepuMeHTATbHBIX
3amau o Teme "Pacno3HaBanue
OpraHUYECKUX COCTUHCHHI"

KonTponbHas pabota mo Teme
"A3oTcoaepkaiiue
OpraHuYecKue coeanHeHus"

OCHOBHBIE TTOHSTHSA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCJIMHEHUN U METOIbI UX
CHUHTE3a —IOJIMMEPU3aUs U
MOJINKOHJIEHCAITHS

IInacTtmaccel. YTunusanusa u
nepepaboTKa MIacTuKa

https://m.edso00.ru/4GSLO35TE

https://m.edso0o.ru/R69Q6G8OU

https://m.edsoo0.ru/7SVQS 110N

https://m.edsoo.ru/1U7EQ648Y

99

DnacToMepbl: HaTypaJibHbII
CUHTCTUYCCKUEC KayYyKH. Pe3nna

https://m.edsoo.ru/SO6ALFPLSY




100

101

102

Bonokna: HatypanbHble,

HCKYCCTBCHHBIC, CHHTCTUYCCKUC.

[Tonumeps! cienuanbHOTrO
Ha3Ha4YCHUS

[TpakTrueckas padota Ne 6.
Pemenue skciepuMeHTATbHBIX
3aja4 110 Teme "Pacro3naBaHue
IUIACTMACC ¥ BOJIOKOH"

O00011IeHNE U CUCTEMATU3AIUS
M3Y4YEHHOT0 MaTepuaa 1o TeMe
"BricOKOMONEKYISIpHBIE
coeauHeHu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

https://m.edsoo.ru/DQOJRVK4H

https://m.edsoo.ru/Y1QQLRSOP

https://m.edsoo0.ru/REGCOZS45




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpoHHbIe UG pPOBbIE
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI

Atom. CocTaB aTOMHBIX SJIED.

1 i 1 https://m.edsoo.ru/NOPBJ3G7J
XUMHUYECKUH 31eMeHT. 130TOnEl
CrpoeHue 3IEKTPOHHBIX 000I0UEK

2 p p 1 https://m.edsoo.ru/9MTBPF8US
aTOMOB, KBaHTOBEIE YHCJIa
Knaccudukanusg xuMuaeckux

3 (uran 1 https://m.edsoo.ru/MDGLT301C
3JIEMEHTOB (s-, p-, d-, f-3memMeHThI)
Pacnopenenenue 31€KTPOHOB 110

4 peAl p 1 https://m.edsoo.ru/HN5VJRET?2
ATOMHBIM OpOUTAIIAM
DNeKTpOHHBIE KOH(PHUTYpaIuu

5 aTOMOB AJIEMEHTOB B OCHOBHOM H 1 https://m.edsoo.ru/S6MO011PUG
BO30YX/IEHHOM COCTOSTHUU
DJIeKTPOHHBIE KOH(DUTYpAILUU

6 p (I) ypatt 1 https://m.edsoo.ru/3ZORH4PQOL
MOHOB. DJIEKTPOOTPULIATENLHOCTD
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHUecKnX nieMenToB 1. U.

7 A 1 https://m.edsoo.ru/RRTS1FRBD
MenneneeBa, CBI3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKHUX DIIEMEHTOB

8 1 https://m.edsoo.ru/M2BG8LQGU

1 00pa3yeMbIX UMH IIPOCTHIX U
CJIOKHBIX BEIIECTB IO TPyIIaM 1




eproam
Cucremaruzanusa 1 0000IIeHnE
3HAaHUHU 110 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunn xumMu4ueckou CBSI3H.
MexaHu3MBbl 00pa30BaHUS
KOBAJICHTHOU CBs3U. Bonoponnas
CBA3b. MeXMOIIEKYIIsIpHBIE
B3aUMOJCUCTBUA

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTD U BaJICHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJ
C UX TEOMETPUYECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

13

14

15

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

BemecTsa MoJIeKyIISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.
TuIbl KPUCTAUTUYECKUX PEIIETOK
¥ CBOMCTBA BEIIECTB

ITonsATHE O IUCTIEPCHBIX
cucremax. [Ipencrasnenue o
KOJUIOUIHBIX pacTBOpax
HctrHHBIE paCTBOPHI:
HACBIIICHHBIEC U HEHACHIIICHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruapatsl

https://m.edsoo.ru/PNUHMOOPS

https://m.edsoo0.ru/40CASLVY3

https://m.edso0.ru/SQWSNIMIO

https://m.edsoo.ru/MI2GZKJI8B

16

CriocoObI BBIpaKEHUS
KOHIICHTPAIlUU PaCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC




17

Pemrenue 3agau ¢

HUCIIOJIL30BAaHUEM ITOHSATHI

"MaccoBast 107151 paCTBOPEHHOTO
nn

BewlecTBa'", "MoJIsIpHas
KOHLeHTpauus"

https://m.edsoo.ru/9YYGI9X6FN

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

Cucremaruzanys 1 00001ene
3HAHUH 110 TEME

https://m.edsoo.ru/Y3JUK9OMC4

https://m.edsoo.ru/7LEFEOFMS5

20

21

22

23

KonTponbHas padoTa no temam
"CTpoeHue aToma.
[Tepuonnueckuii 3aKOH U
[lepuonuueckas cuctema
XUMHYECKHUX 31eMeHTOB /JI. .
Menaeneena", "CtpoeHue
BemecTBa. MHOrooopasue
BemiecTs"

Knaccugukanus Xummuaeckux
peakluil B HEOPraHU4YECKON U
OpPraHUYeCcKOi XMMHHU. 3aKOH
COXpPaHEHMs MacChl BELIECTB;
3aKOH COXpaHEHUS U
MIpeBpaIeHHs SHEPTHH TIPH
XUMHAYECKHX PEaKIUsIX
TemnoBbie 3G HEKTH XUMUYECKUX

peakuuil. TepMmoxumuueckue
YpaBHEHUS

Brruncienus mo YpaBHCHHUAM
XUMHUYCCKUX peaKuHﬁ u

https://m.edsoo.ru/SARJUK9HZ

https://m.edsoo.ru/ZOMZMSE8REE

https://m.edsoo.ru/9TSXHFMT4

https://m.edsoo.ru/VSWAVUXOH




24

TEPMOXUMHUYCCKUM YPAaBHCHHAM

CKopocTh XMMHUYECKOM peakuuu,
e€ 3aBUCHMOCTb OT PAa3JIUYHBIX
¢axropos. Katanus n
KaTaJM3aTopbl

https://m.edsoo.ru/DSEHND9EL

25

T'omorennsie u TCTCPOTCHHLBIC
peakiuu

https://m.edsoo.ru/RN8POZ7YO

26

27

28

29

30

[Tpaktuyeckas padora Ne 1 o
TeMe "BiusiHue pa3nnyHbIx
(haKkTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"

OObpaTtumbie U HEOOpaTUMBbIE
peakunn. XuMHU4ECKOe
paBHOBeCHE

[IpakTuueckas padora Ne 2 o
TeMe "BinsiHue pa3nnyHbIX
(akTOpOB Ha MOJIOKEHUE
XMMHUYECKOTo paBHOBecus"

DNEeKTPOIUTHYECKAS
nucconuanus. CuibHbIe U c1alble
anekTponuThl. CTeneHb
JUCCOLIMAIIUU

HNonHOe npon3BeIeHHE BOABI.
Cpena BOOHBIX pacCTBOPOB.
Bogopoausrii mokasarens (pH)
pacTtBopa

https://m.edsoo0.ru/NGQO5JTY7

https://m.edsoo.ru/XHPQ3BRAJ

https://m.edsoo.ru/UMB65DAVK

https://m.edsoo.ru/SUIMTOHPO

https://m.edsoo.ru/7S6ENI1 YU

31

I'maponus coneit. Peakiuu,
MIPOTEKAIOIIIKE B PACTBOPAX

https://m.edsoo.ru/LSHMAMHILJ




32

SJICKTPOJIHUTOB

[Tpaktuyeckas padora Ne 3 o
Teme "XUMHUYECKHE PEaKIUU B
pacTBOpax AJAEKTPOIUTOB"

https://m.edsoo.ru/RDECXFMNS

33

OKHCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE PEAKITUH.
Baxnenmnne OKUCINTEIN U
BOCCTAaHOBHUTEIIH

https://m.edsoo.ru/AF9ATHSZT

34

35

36

MeToa 3IeKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

DNEeKTPOIN3 PaCTBOPOB U
pacriaBoB BEIIECTB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://m.edsoo.ru/LCSPR4PCZ

https://m.edsoo.ru/7UCOBIP3Q

https://m.edsoo.ru/MBRCIJ2BHV

37

38

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

Cucremaruzanusa 1 0000IIeHne
3HAHUH 110 TeMe "XHUMHUECKHE
peakuun"

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/OOCUUKMFI1

39

KonTponbhas pabota no teme
"Xumunyeckue peakuuu"

https://m.edsoo.ru/E120ZSNS2

40

[TonoxeHrne HeMeTaIOB B
[Iepnonnueckoii cucreme
XUMHUYECKUX djieMeHToR /1. M.
MenneneeBa 1 0COOCHHOCTH
CTpOCHHS BX aTOMOB. Du3nueckne
CBOICTBa HEMETAJIIIOB

https://m.edsoo.ru/S2TIIG534

41

Annotponusi HeMeTauIoB (Ha
pUMepe KUCIOpOo/Ia, CepHl,
dbocdopa u yriepona)

https://m.edsoo.ru/DKHVETX6S




42

43

44

Bonopona: nonyuenue,
¢buznvecKue 1 XUMHUECKUE
cBoycTBa. [ mapuael

I"aymoreHbl: HAaX0XKACHHE B
MIPUPO/IE, CIIOCOOBI IMOTYYEHUS,
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa

l"anorenoBonopoasl. Baxkneiue
KHCJIOPOJICOACPIKAIITIE
COEINHEHHS TaJ0re€HOB

https://m.edsoo.ru/EOAB3TJZ2

https://m.edsoo.ru/SESM200XI

https://m.edsoo.ru/FWWH6A36]

45

JlaGopaTopHbIe B MPOMBIIIIICHHBIC
CTIIOCOOBI TIOTYYCHHS TaJIOTCHOB.
[TpuMeHeHHe TaJIOTeHOB B UX
COETUHEHUN

https://m.edsoo.ru/ULSR2WQ2T

46

[IpaxTuueckas padora Ne 4.
PCHICHI/IG 3KCHCpI/IMeHTaJII>HI>IX
3aga4 o treMe "["anoreHsr"

https://m.edsoo.ru/VIHPYU202

47

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CIIOCOObI
noJiydeHusi, Gpu3nyeckue u
XUMHUYecKue cBoiicTBa. O30H.
[IpuMeHeHHe KUCI0poia U 030HA

https://m.edsoo.ru/SLQHHIJCFF

48
49

Oxcuapl ¥ IEPOKCHUIBI

Pemenue 3amaq Pa3JINIHbIX TUIIOB

https://m.edsoo.ru/4AMRVPMOQAI
https://m.edsoo.ru/Q8LS0HZYY

50

51

Cepa: Hax0XJIEHHUE B IPUPOJIC,
CHOCOOBI MOJTy4YeHUs, PU3NUECKHe
Y XMMHYECKHE CBOMCTBA

CepoBosiopof, cynbhuabt

https://m.edsoo.ru/3JASFNQQK

https://m.edsoo.ru/PMO9PHT?23




52

53

54

55

Kucnoponcoaepxarue
coeuHeHus cepbl. OCOOEHHOCTH
CBOWCTB CEPHOM KUCIOTHI

[TpakTuueckas padora Ne 5.
Pemenue skciepuMeHTATBHBIX
3aga4 no teme "Cepa u e
coeauHeHu"

A30T: HaXOXKJICHUE B IPUPO/IE,
CHocoObI MOTy4YeHUs, PU3nIEeCcKue

M XMMHYECKHE CBOMCTBA. AMMHaK,

HUTPUBI

Kucnopoaconep:xarue
coenuuenus azora. OcoO0eHHOCTH
CBOMCTB a30THOI KHUCIOTHI

https://m.edsoo.ru/8TN3SZ505

https://m.edsoo0.ru/9S76ZZRFW

https://m.edsoo.ru/IZPKO7C4P

https://m.edsoo.ru/271860BC3

56

57

58

59

[IpumeHeHue a30t1a u ero
COeIMHEHUI. A30THBIE yOOpeHuUs
docdop: HaxOXkKAEHUE B IPUPO/IE,
CIIOCOOBI MOJTyUYeHUs, PU3NUECKHE
Y XMMUYECKHE CBOMCTBA.
®ochunet u pochun

Oxcunpl pocdopa,
dbocdopcoaepkaire KUCIOTHI.
Comu dhochopHON KHCIIOTHI
[Tpumenenue pocdopa u ero
coeaunenuil. @ochopHbie
ynoopeHus

https://m.edsoo.ru/MO1P034QF

https://m.edso00.ru/PXZ017Z0QS0

https://m.eds00.ru/0OZT28DNQ

https://m.edsoo.ru/99E3JYYTM

60

[IpakTuueckas padorta Ne 6.
Pemenne SKCIICPUMCHTAIIBHBIX

https://m.edsoo.ru/97LCBYXY?2




3a1a4 1o Teme "A3ot u pochop u
ux coequuenus”

VYrnepos: HaxoXJIeHUE B IPUPOJIE,
AJJIOTPOIIHbIE MOAU(UKALINY;

61 https://m.edsoo.ru/IWDS30TDR
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa, IPUMEHEHNE
Oxcup yrinepona(1l), oxcup

62 yriepona(IV), yrombHas Kuciora https://m.edsoo.ru/6DLNT13TE
U €€ CoJIu

63 Pemenue 3an1a4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/PQWKCINIX
Kpemuuii: HaxoxaeHue B

64 NPHPOAIE, CTIOCOOR Oy UCHH, https://m.edsoo.ru/R7TFY3Y3BW
(bu3HYeCKre U XUMUICCKHE
CBOMCTBa

65 Oxena kpemins(IV), kpemnienas https://m.edso0.r/NTQOS329K
KHCJIOTA, CHUIMKATBI
[IpuMeHeHne KpeMHUS U €T0

66 coenunennii. CTEKIIO0, €T0 https://m.eds00.ru/IXJ00600T
MOJIy4eHHUe, BUIBI CTEKIIa

67 Pemenue 3an1a4 pa3nuyHbIX TUIIOB https://m.edso0.ru/S5319XD1S

68 CrcTeMaTH3AIL 1 0bobmente https://m.eds00.r/QCSGMOTES
3HaHui 1mo reme "Hemeramnnr"
KonTponbhas pabota no teme

69 https://m.edsoo.ru/VPSTFCAFI
"HemeTamnaer"
AHanu3 pe3yabTaToB

70 KOHTPOJIBbHON pabOThI, KOPPEKIIHS https://m.edsoo.ru/LAOAONSJ7
OIIMOOK

71 IlonoxeHre MeTajIoB B https://m.edsoo.ru/57TFRI1QP1




[Tepuonuueckoit cucreme
XUMHUYECKHUX IJIEMEHTOB.
OcobeHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB

72

73

OO6mume puznueckre CBOMCTBA
MeTtasuioB. [IpuMeHeHne MeTanos
B OBITY M TEXHHKE

CmaBsl MetasuioB. Koppo3us
METaJJIOB

https://m.edsoo.ru/1ICNOR6AKW

https://m.edsoo.ru/1 V3XS7FXT

74

75

76

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

DNEeKTPOXUMUYECKUN P
HanpspkeHui Metaiio. O0mue
CTIOCOOBI TIOJTYYCHHUSI METAJIIOB

OO1w1ast xapaKTepUCTHKa METAJIOB
IA-rpynner [leprnognueckoit
CHUCTEMBI XUMHUYECKUX JIEMEHTOB.
Harpuit n xanuii: nonydeHue,
(bu3nyecKkrue 1 XuMUYECKHe
CBOMCTBA, IPUMEHEHNE IPOCTHIX
BEIIECTB U UX COCIUHECHNNU

https://m.edsoo.ru/HCZY575D9

https://m.edsoo.ru/SWJLF3YLW

https://m.edsoo.ru/W4VWNSJ5E

77

OO1m1ast xapakTepUCTHKa METALIIOB
ITA-rpynmnst [lepuonnueckon
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
Maruuii 1 KaJIbLIUi: MOJTy4YEHHUE,
¢busnyecKkrue 1 XuMHYeCcKHe
CBOMCTBA, IPUMEHEHNE NIPOCTBIX
BELIECTB U UX COCIUHEHUN

https://m.edsoo.ru/Q4YBTZ3RY

78

JKécTkoCTh BOMBI H CIOCOOEI €€

https://m.edsoo.ru/609WLKNTN




79

yCTpaHEHUs

ATIOMUHUI: IOJTyYEHHE,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOMWCTBA, IPUMEHEHHE

https://m.edsoo.ru/OZHBSJBQ6

80

AMpoTepHbIE CBOIICTBA OKCHJIA U
THJIPOKCUA AITIOMUHUS,
THJIPOKCOKOMIUIEKCHI aJTFOMHHHUSA,
UX IPUMEHCHNE

https://m.edsoo.ru/RM2IRHCBM

81

82

83

84

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

[IpakTuueckas padora Ne 7.
Pemienue skcnepuMeHTaIbHBIX
3a7a4 1o teme "MeTaiibl
[JIaBHBIX MoArpynmn"

OO01mas xapakTepucTUKa METaIOB
no6ounbix noarpynn (b-rpymm)
[Teproanaeckoit cUCTEMBI
XUMHYECKHUX IJIEMEHTOB
Ou3nYECKUe U XUMUICCKHEC

CBOMCTBa XpoMa U €ro
COG,[[I/IHCHPlﬁ, HUX IPUMCHCHUC

https://m.edso00.ru/ZCTIX7CQ3

https://m.edsoo.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50

https://m.edsoo.ru/EMH85BONN

85

Baxxnenmme coeTmHEHNS
Mapranua. [lepmanranar kanus,
€ro OKHCIUTEIBHBIE CBOMCTBA

https://m.edsoo.ru/TVZPEX8X4

86

87

(DI/ISI/I‘—IGCKI/IG U XUMHUYCCKHUEC
CBOMCTBA JKeje3a U ero
coeguHenuil. [lonyuenue n
MIPUMEHEHHE CIIJIABOB XKeje3a

du3znuecknue U XUuMHUUECKHUE

https://m.edsoo.ru/71 YSMIGSD

https://m.edsoo.ru/GET2L.9K3X




88

&9

CBOMCTBA MEeIU M € COCINMHCHUH,
UX IPUMEHEHUE

dusznyeckne ¥ XUMHUUECKHE
CBOMCTBa OUHKa U €1ro
COGHHHCHHﬁ, HUX IPUMCHCHUC.
FI/I,HPOKCOKOMHJ'ICKCI)I OHMHKa

[TpakTuyeckas pabora Ne 8.
Pemenue skciepuMeHTAIbHBIX
3a7a4 1o teme "MeTaibl
MOOOYHBIX MOArPYIH"

https://m.edsoo.ru/O4C5QKBEJ

https://m.edsoo.ru/BAJAYWS&2G

90

91

92

Pemenwue 3a1a4 pa3muIHBIX THIIOB
O00011IeHIE U CUCTEMATU3ALIUS
M3YYCHHOTO MaTepuaa 1o TeMe
"Meramibl"

KontponbHas paboTa mo teme
"Mertamibr"

https://m.edsoo.ru/EI77EUHQZ

https://m.edsoo.ru/NHKRDJUTS

https://m.edsoo.ru/4762V30B1

93

AHanu3 pe3yabTaToB
KOHTPOJIbHON pabOThI, KOPPEKIIHS
OHINOOK

https://m.edsoo.ru/KGZODOKTT

94

Ponb xumun B obecrieueHUn
YCTOMYHMBOTO pPa3BUTHUSA
yenoseuecTBa. [lonsaTne o
Hay4HBIX METOJIaX UCCIIET0OBAHUS
BEILECTB

https://m.eds00.ru/SSTSRWKS8

95

Hay4Hble MPUHIATIBEI OpTaHU3aIIH
XHUMHAYECKOTO TIPOU3BO/ICTBA.
[IpombliiieHHbIE CIOCOOBI
MIOJTyYCHHST BYKHEHIIINX BEI[ECTB

https://m.edsoo.ru/V4Y20W8UR




96

97

XUMUYECKOe 3arpsi3HeHue
OKpY>KaloIlel Cpeibl U €ro
IIOCJIICACTBUA

XuMUs U 3J0pOBbE YEIOBEKA.
JlexapcTBEHHBIE CpEICTBA

https://m.edsoo.ru/HFYWAQIVW

https://m.edsoo.ru/992MUF415

98

Xumusa numu. Poiabs XxuMuu B
o0ecIieueHnH MMUIIEBONA
0€30I1aCHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

100

101

Kocmernueckue u napdromepHbie
cpeacTBa. beiToBas xumMus

XUMHS B CTPOUTEIIBCTBE.
Bakueiiie cTpouTeIbHbIC U
KOHCTPYKIIHMOHHBIC MaTCPpHAJIbI
XUMHS B CEIIbCKOM XO35HCTBE.
OpraHuyeckre U MUHEPAJIbHbBIC
ynoopeHus

https://m.edsoo.ru/OV8SPPBKW

https://m.edsoo.ru/SFX2N2T3]J

https://m.edsoo.ru/YY395RQAJ

102

CucreMarusanus 1 00001IeHnE
3HAHUH 10 TEME

https://m.edsoo.ru/IGMSCP0OK9

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIIHOYACT:

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUHA 3JIEMEHT, aTOM, H30TOIIbI,
ANEKTpOHHAs 000JI0UKa aToMa, §-, p-, d-3JIEKTPOHHBIE OPOUTATIN aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCT, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKast CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3U), THOpUIAM3AIMS
aTOMHBIX oOpOuTajneil, KpUCTaJUIMYecKas pelmeéTKa, MOJb, MOJISpHas
Macca, MOJSpHbIH O00BEM, MOJSpHAs KOHILEHTpAlUs, PacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAJIOTUIAPATHI, YIIIEPOIHBIH
ckesner, (yHKIMOHAJbHAsl TPYIIaA, paguKkai, HU30MEpbl, CTPYKTypHas
dopmyna,  um3zomepus  (CTpYKTypHas, TeoMeTpuueckas  (uuc-,
TPaHCU30MEPHS), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/bI,
KHUCJIOPOA- M a30TCoJIepXKalllie COEAMHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (YIIeBOIbI, JKUPBI, OCIKN), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX PpEaKIUi (OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE, HK30- U
SH/IOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOJIMTHI,
ANEKTPOIIUTUYECKAs AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAaHOBUTENb, JJEKTPOJIU3, CKOPOCTb XHUMHYECKOW peakiuw,

XHUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPHS XHMHYECKOTO CTPOCHHUS OPTraHUYECKUX
Bemects A.M. bytnepoBa, Teopusi 3IEKTPOIUTUUYECKON TUCCOLMALUU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIeKAIUEe B OCHOBE MOHUMAHMS MPUYMHHOCTU U CHCTEMHOCTH
XAMHYECKUX SBJIEHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHAX

NpCACTaBICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKI.IPIfI,

TEPMOANHAMHUYICCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux




MPOTCKAHUSA, O XUMHUUCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTCMAX

1.4

(aKTOJIOTMYECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU W
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESITEIHHOCTH

YCJI0BCKa

L.5

2.1

o0Iye HaydHbIC NMPHHIMITBI XMMHUYECKOTO IPOU3BOJICTBA (HA IpHUMeEpe
NPOM3BOACTBA CEPHOW KHCIOTHI, aMMHakKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMUC IIOHATHA IHpPHU OIIMCAHHUMU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKHUX BELIECTB U UX MPEBPALCHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUNA C MOHATHUSIMH H npeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh!:

HAaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/II‘/‘I MCIKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjJacCaM OpPraHu4Y€CKUuXx U

HCOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBlieHUS (OpMyn HEOpraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIK N3yJaeMbIX XUMUYECKUX OOBEKTOB

OPraHnv4CCKrUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KJIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArMPYIOIIMX BEIIECTB,
TerIoBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTENeHEeH OKHCICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pC€akuuu, y4aCTUro KaTanmaTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, UCTIONB3YS TTOHATHUS S-, P-,

d-31eKTpOHHBIE OpOUTAIN, DHEPTETUYECKUE YPOBHU



ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH IO

MepuoaM U rpymmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUSA peakuii HOHHOTO 0OMEeHa, YYUTHIBAsI YCIOBUS, IIPH KOTOPBIX
3TH PeaKlru UAYT J0 KOHIIA

peakuuii THUAPONU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpHUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX IMpPHUMEpaxX XapaKTECp 3aBHUCHUMOCTH peaKIII/IOHHOf/'I
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G- n TE-CBH3I/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0CcOOeHHOCTEN pcalin3aliin Pa3JIMIHbIX

MEXaHU3MOB IPOTEKAHMS pEaKIUn

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIUMU

SKCIEPUMEHTAMM U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnmamM COeIUHEHUH (IIPOCThIe BEIEeCTBA, OKCU/IbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/bI, TPOCThIE APUPHI, CIUPTHI, (HEHOIIBI, aANIbIAECTH/IbI, KETOHBHI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE A(QUPHI, KUPBI, YIJIEBOJbI, AMMHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH pPACUETBl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSM XHMHYECKHUX PEAKIMH C HCIOJIh30BAHHEM
(bU3NYECKUX BETUYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJHBIX BEIIECTB JJaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WJIM 00BbEMHOM 10U, BBIX0J1a IPOAYKTA PEAKIIMH

TeTI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

12

Bnanenue cucteMol 3HaHHMI O METOJAX HAYYHOT'O MO3HAHUS SABJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE YMEHHUS NPUMEHATh (MCIOIb30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M IPOTHO3UPOBAHMSA BO3MOXKHOCTEH MX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3UPOBAHUS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOAY; JJsl IHPUHATUS

IPaMOTHBIX pEIIEHU TPoOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢  BellecTBaMH H  JIJAOOPaTOPHBIM
obopynoBanueM; GOpMYIUPOBATh IIEIM HCCIIECIOBAHUS, TIPEICTABIATh B
pasnu4HON (opMe pe3ylbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOUYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBO MHpOpMaIH, ceTh IHTepHET u
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U MCIIOJB30BaTh B COOTBETCTBUU C ITOCTaBJIEHHOM

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHUYECKOW OE30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HAaBAaTh  OMACHOCTb  BO3JIEHMCTBUSI HA  JKUBbIE  OpraHU3MBbI
ONPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI TIOKa3aTesidl IpeAeIIbHON
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHHS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa



IHNEPEYEHDB 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIeNIb CTPOCHUsI aToMa. PacmpenencHue
JJIEKTPOHOB IO JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
aneMeHTOB. OCOOCHHOCTU CTPOEHHUS YHEPTreTUYECKUX YPOBHEU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KOH(i)I/II‘ypaLII/IH aroMma. BaneHTHbIe OJICKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dsnaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoandeckoro 3akona .M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH IO
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

Banentnocts. DnektpoorpuniareabHOCTh. CTENeHb OKUCIICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METANTMYECKAs, BOJOPOIHAs)
1 MeXaHu3MbI €€ 00pa3zoBaHus. MexXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMS. THIBl KPUCTAJUIMYECKUX

pemérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMUECKON pEeIETKU

XuMu4ecKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHUYECKOH ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie a3 dekTh XUMHUYECKUX peakuuil. TepmMoxumMuueckre ypaBHEHUs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha

COCTOsIHUE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

Onexktponutnyeckas auccoruanus. CuiibHble U cialble anekTponutsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KHCJasg, HEWUTpaipHas, mienouyHas. CTeneHb
aucconuanuy. Peakiium HOoHHOTO oOMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKEHHSI KOHIIEHTPAIUU PACTBOPOB: MAcCOBasi JA0JIsI pAaCTBOPEHHOTO
BELIECTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble W HEHachIlEHHbIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramioruapars

1.12

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmecTB B cpenax C

pa3HbIM 3HaUeHHEeM pH. MeToapl aeKTpoHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEN

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

23

24

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUM, Kaluil, KaJbLIHH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIINX KUCIOT, BOJOPOJIHBIX COCTUHEHUMN )

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

W nentudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiuy Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKelIeT OpraHU4eCKOW MOJIEKYIIBI.
KpatHocTh XuMHUYECKON CBSI3U. S- M P-CBS3U. sp3-, sp2-, sp-THOpUAMU3AINU
opOuTasneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

ctpoeHus Mosekyin. ['omonoru. ['omonornuecknii psa. Mzomepus u nzoMepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

33

34

3.5

[IpencraBnenne o knaccuuKaMyM OpraHuyecKux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COEIWHEHUHN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

CBO6OI[HOpaI[I/IKaJ'IBHBII\;I M HOHHBIH MEXaHU3MBI pCaKknunm. Ilonsatue o

HykJieoduie u snexrpoduiie. [Ipasmio MapkoBHukoBa. [Ipasuio 3aiinieBa

Ankanpl. XMMUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. Ilukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pasMEpoOM LUKIIA. Peaknuu NMPpUCOCAUHCHUA U paIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOEANMHEHUs (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUIApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe W Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pCakuuu MPUCOCAUHCHUA

(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpPeHHs U nojaumepusanuu. [lomyueHue




AJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOTaJOTeHUPOBAHUE) KaK CIIOCO0 TMOyYSHHS
IIOJIMMEPOB M JPYI'MX IIOJIE3HBIX INPOAYKTOB. Peakiuum 3amemenus. I'openue
alleTWJICHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH I CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  ANEKTPOPUIHHOTO
3aMelIEHUs, NpUcoennHeHus (TUIpUpOBaHME, TajloreHupoBaHue). Peakuus
ropernsi. OCOOCHHOCTH XHMHUYECKUX CBOWCTB Tonyona. [lomydeHue OeH3odma.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupoia. [lonumepusanus cTHpoia.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOJOPOAOB

Cnuptel.  IlpenenpHble  OQHOATOMHBIE CHUPTHL. XHMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS — HAJINYMS
THJIPOKCOTPYMIIBI, C  TAJOTEHOBOAOPOJAaMH  KaK  CIIOCOO  TOJydeHHs
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakius ropexus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb U TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

@denon. XuMHUECKUE CBOicTBA (heHoNa (peakuuu C HATpUEeM, THAPOKCHIOM

HaTpust, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XuMHYeCcKHe CBOMCTBA NpCACIIBHBIX AJbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE DPEAKIMM HAa KapOOHWUJIBHYIO Tpynmny (peakuus «cepeOpsHOro
3epKanay, B3aumoseicTaue ¢ ruapokcuaom menu (II). ITomyuenue nmpenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalus ameTwieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pPC€aKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJACTUAOB. BpIciiue npeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX 3PUPOB B
MUIIEeBOW M Hap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CI0KHbIE 3(QUpbI
IJIMIEpUHa U BBICIIUX KapOOHOBBIX KHUCJIOT. XHUMHMYECKHE CBOWCTBA KHPOB:
THJIpUPOBAaHUE, OKUCIIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHsI COJe BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3BI: PEAKIUH C Yy4YacTHEM CIHUPTOBBIX H




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IprMeHeHHe TIIOKOo3bI, €€
3HAYEHHUE B KU3HEIACATCIIBHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MajbTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmail, riMkoreH. CTpoeHHE MaKpOMOJEKYJI
Kpaxmaja, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢upoB LemIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHUCKO3a,

alleTaTHBIH MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuust TropeHusd. AHWIMH KakK MpPEICTaBUTEIb apOMaTUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHWUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHne aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aMm(oTepHble OpraHuyecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenkn. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUAPOJIN3, JEHATypallus, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IIOJIMMEPOB OT
cTpoeHHus: MouyieKyd. OCHOBHBIE CIOCOOBI TONYYEHHUS BBICOKOMOJEKYISPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U MOoJUKOHAeHcarun. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux cCoeTMHEHUH. Penenne skcnepuMeHTaTbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCKIY KilaCCaMU OpTraHUYCCKUX COC}II/IHGHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCIICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

4.2
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4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIEHHOCTH. XUMHS M JHEpPreTUKa: MPUPOIHBIA M TOMYTHBIA He(TIHOM
rasbl, UX COCTaB M ucnonb3oBanue. CocraB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XUMUA W IKOJOTHs. XHUMHUYECKOE 3arps3HEHUE OKPYKAlolel cpenbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOUYBbI, aTMocdepsl, HIopsl U GayHBI OT
XUMHYECKOTro 3arpsisHeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHKH SHCPIrUu

OGH_II/IG NpEACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XHUMHUYCCKHX




BEUIECTB (HA NpUMeEpe IMPOU3BOJACTBA aMMMaKa, CEpHOM KucioTel). U€pHas u
uBerHas — Meraurypruss.  Crekiio M CWIMKarHas  MIPOMBIIUIEHHOCTD.

[IpombinenHass ~ opranudeckas  xumus.  Cplpp€  ans  OpraHu4ecKoin

MIPOMBILLIIIEHHOCTH
5 Tunel pacy€THbIX 337184
5.1 Pacuérbl Mmacchl BemiecTBa UM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
" BemIeCTBA, MACCE MM 00BEMY OJHOTO H3 yIACTBYIONIMX B PEAKIINH BEIIECTB
52 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacuétbl 00BEMHBIX OTHOIIIEHUH ra30B MPU XUMHUECKUX PEaAKIIHSIX
5.4 Pacuérst macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUH, €CIIH
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJIA TIPOIYKTA PEAKIIUN OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérsl macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTa PEAKIIUH, €CITH
5.6  o1HO W3 BELIECTB JIAaHO B BHIE PACTBOPA C ONMPEACIEHHOM MacCOBOM H0Iei
PacTBOPEHHOTO BEIIECTBA
57 Pacuétsl ¢ ucnonap30BaHNEM HOHITHI «MacCOBast 10JIS», «MOJISIpHAs
" KOHILCHTPAIS», «PACTBOPHMOCTHY
Haxoxaenne MonekynsspHOil popMysIbl OpraHHYECKOTO BEIIECTBA MO €T
5.8  IUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTAB, HUIIH IO

MIPOYKTaM CTOPaHUS




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I'., AKiimoHepHoe 00IIECTBO
"UznarensctBo "[IpocBemnienue”

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

Meroanueckoe mocobue mo yueonuky Pymsutuca I'. E.

EI'D. Xumusi/Tarbsina ['paea., OO0 «M31aTenbCTBO « DKCMO»

COopHUK 337124 IO XUMUH JJ1s TOCTyMaonmx B By3bl/ XomueHko I'.I1.,
Xomuenko M.I'., «M3narennsctBo HoBas Bomanay.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

http://him.1september.ru Enunas xomnexuus L{OP: IIpeameTnas kosuiekius
«XUAMUD

http://school-collection.edu.ru/collection/chemistry EcrecTtBeHHO-Hay4HbIE
skcniepuMeHThl: xumus. Komnekuust Poccuiickoro o0mieo0pa3oBaTeabHOTO
noprana

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anux6epoBoit
http://www alhimik.ru Becepoccuiickast omuMnuana mKoJIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranuueckas XuMHsi: 3JI€KTPOHHBIA YUCOHUK I
CpEIIHEH IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: 3JIEKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUIEIXK: XUMUS
http://www.chemistry.ru JluctaHiiOHHas: OJIMMIIUAA IO XUMUU:
TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOESKT
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