MUWHUCTEPCTBO IMPOCBELIEHUS POCCUIICKOI ®EJIEPALIUUA

MuHncTepcTBO 00111ero 1 NpodgeccHOHAJIBLHOr0 00pa3oBanus PocToBckoii
o0JiacTH

YupasJienne oopazoBanusi ropoaa Pocrosa-na-[ony

MBOY "llIkoja Ne 17"

YTBEPXJIEHO
nupextop MBOY "IlIkoma Nel7"

Kpyrnosa E.B.
ITpukaz Ne 295
oT «29» aBrycra 2026 r.

PABOYAS [TIPOTPAMMA
(ID 10452949)

yueOHoro npeamera « XuMus. Yr/y0JeHHbI YPOBEHb»

s ooygarommxest 10 —11 kimaccos

PocroB-Ha-/lony 2026



HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmMa 1o XMMUU Ha YPOBHE CPETHEro OOIIero 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepaqbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenoiaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaTerun pa3BuTUsi BocnuTaHusi B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBUAX AUG(PEpeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
MPOJIOJDKEHU O0Oy4YeHUs B OpraHu3anusix mnpodeccruoHanbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
HOJPOOHYI0  MHTEpPIPETAlMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nonoxeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENieH, COACpIKaHUS,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUHU (QYHKIIMH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHHE TPEACTABICHUS O IENX, COJACpPXKaHWUHU, OOIIeH CTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCIEAOBATEIBbHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTEIbHBIX ITOCTHXKEHMM OOydyarolmuxcs B
paMKax WTOTOBOM aTTecTaluu B (QopMe E€IWHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriyOJI€HHOTO U3YUEHUS XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJAEpKAHHME, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduieit, mnpegycMaTpuBaeT
pacnpesneneHue M CTPYKTYpPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue Yy4eOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTS. U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOJMYECKYI0 MHTEPIPETALMIO IIeJIe U 3aJlay U3y4YeHUsl NpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, TMPEAMETHBIX), a TaKXKEe C y4ETOM OCHOBHBIX BHUIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XMMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TMpeaeaaMd yCTAaHOBJIEHHOW MpOrpaMMod MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEesThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiist 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIupoBaHHOTO OO0yUYEHHsI Ha ypOBHE CpPEIHEro oOIIero oOpa3oBaHUs
XUMHSL Ha YpOBHE YINIyOJNEHHOrO U3yYEHHs HamlpaBleH Ha peajiu3aluio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIUMM  3TaloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro MpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XHUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHuzaiusax npodeccruonansHoro oopazoBanus. Hapsmy ¢ atuwm,
B cBete TpeboBanuit ®I'OC COO k miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyyaroumxcs, Ha (OpMHpPOBAHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUS
ABIIAIOTCS YIUIyOsn€HHbIE Kypchl — «Opranudeckas xumus» u  «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpPKaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaAMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJIHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJNIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHUU HAa OCHOBE PACIIMPEHUS] U YIIIyOJIeHUs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. W3ydeHme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHX  D3JIEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHsercs  (GOpMUpOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN ynenseTca 0co00e BHUMAHUE BOIPOcaM 00 3IEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeaeIEHHOT0 poduis (TIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKAa3bIBAIOT BIMSHHE CMEKHbBIE TIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU TMpeAMeTa B JAaHHOM Cllydyae akIeHT OyneT cjenaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ononornueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K HPUMEPY, TaKHe
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpu 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX IPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM Il HW3Yy4ECHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SIX C YU€OHBIMHU MPEIMETAMHU.

[Ipn u3ydyenuun y4yeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHUMHUU Kak o0JacTh COBPEMEHHOTO €CTECTBO3HAHHUSA, HPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMIpEeAMETa MpPeaIoaract
peanu3anuio TaKux LeseH, Kak:

e (opMupOBaHHME TPEACTABICHUI: O MaTepUAIbHOM €IMHCTBE MHpAa,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEeBONW O€30MacHOCTH, B PAa3BUTHHU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUHU, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MIPUPOHOMN Cpelie;

e OCBOCHME CHUCTEMBbl 3HAHUM, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLIEH €CTEeCTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHbIX
IIOHATUM, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJIDHOM, O  TEPMOAUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUs XMUMHUYECKUX PEaKUUH, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OLINX
Hay4HBIX MPUHLIHINAX XUMUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHK JUIsI OOBSICHECHHS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHajau3a M OIIEHKH C MO3UIINI HKOJOTUUECKON O€30MacHOCTH MOCIIEICTBUI
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  MEepepadOTKOM
BEIIECTB;

yrayOJleHne  TPEACTABICHMM O  HAy4HbIX  METOJax  IO3HaHuS,
HEOOXOMMMBIX JUIsl TPUOOPETEHUS YMEHH OpPHUEHTHPOBATHCS B MHUPE
BEIIECTB W OOBSICHECHHMS XHWMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEATEIBHOCTH Y TOBCEIHEBHOM KU3HHU.

B mnnaHe peanuzanuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GyHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeHEro oOIero oOpa3oBaHUs MPU U3YYCHUU
npeaMera  «XUMHUS» Ha  YyIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B TO3HABAEMOCTH SIBJICHUU IMPUPOJBI,
YBOKCHHS K TMPOLeCCY TBOpPUECTBA B O00JaCTH TEOPETUUECKUX U
MPUKJIATHBIX HCCIICTOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH,

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W IIO3HAHHIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKHUX
crocoOHOCTeW oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpPa30BaHMIO M HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHpOBaHWEe yYMEHUH W HaBBIKOB Pa3yMHOTO IPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJOTHYECKOU KYJIbTYPhI, TPHOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOM KOJIOTUYECKOMN JESITEIbHOCTH.

OO6m1ee YKnCiIo 4acoB, MPEAYCMOTPEHHBIX IS U3YUYCHUS XUMHUM Ha YIITyOJEeHHOM
YpOBHE cpeaHero obiero oOpazoBaHusi, coctaBiser 204 yacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMMH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYEeCKUX COCIMHEHMSIX. Tumbl TrudpuaM3alMi aTOMHBIX opOuTanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiectB. [loHsTHe o cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AHPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBienne o KilacCU(pUKALMKM OpraHMyYeckux BeulecTB. lloHsaTHe O
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajaMH Ha HUX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME W TOPEHHUE), KOHCTPYMPOBAHHE MOJEICH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLINH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOaTKaHOB. CrOCOObI MOXY4YeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, SpP*-
rudpuan3aiysl aTOMHBIX opOuTtaneil yriepona, o- U m-cBsi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHe CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. IIpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanust ankaaneHoB (CONpspKEHHBIE, W30JUPOBAHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuil psijy alkKuHOB, oO1as (GopMya, HOMEHKIaTypa 1
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpHU3alnn, OKUcIeHNus. KuciaoTHble CBOMCTBA AJIKMHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAbl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmmast popMyia, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OpPUEHTUPYIOMIEM JCUCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl NOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIIEBOJAOPOJIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yrojib 1 npoAyKTsl ero nepepadorku. CrocoOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, X TPUMEHEHNE B MPOMBINIIJICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakimu
3aMeIleHHs] TallofTeHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBedMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa KaJjids, B3aUMOJICHCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJY4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yromey», c
oOpasllaMM TUIaCTMacC, KaydyKOB M PE3UHBI, MOJECIMPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOT€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYNl (HA MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckuit psua, oOmas ¢opMmyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opraHu3Mm 4YenoBeka. CrnocoObl TONyYEeHHsT W TMPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauecTBeHHble peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crnioco06s!I osryueHus U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Du3Mueckue CBOWCTBA albJIETUIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX TMPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi dTepUPUKAMM, PEAKIUH C YYaCTHEM YIJIEBOAOPOJHOTO pajguKaia.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. IIpencraBureny BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJEBAS,
JuHONIeH08as KUCI0Thl. CrocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. DHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOIW3 B KHCJIOU H
IIEJIOYHOM Cpeie.

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

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBooB. Knaccudukanus yriaeBoaoB (MOHO-, IH-
U rnonucaxapuiel). MoHOocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IIHOKO3bI: PEAKIIUN C YHACTUEM CIIUPTOBBIX U AJIbIACTUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHUe 3PUpoB Leutoa03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIHMPTa B albJETH] Ha PACKAIEHHONM MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumumyeckue cBoWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ runpokcuaom menu(ll), Bzaumoneiicteue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHEeHMs.

AMHHBI — OpraHMYECcKUE MPOU3BOAHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anidaTuyeckue W apoMaTUYECKUE; IEpPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHWwIMHA. B3anMHoe BiusiHUE TPYII aTOMOB B MOJeKyJie aHminHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUS] M NpUMEHEHHe anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30a.

AmuHOkHuCOTE.. HoMeHknaTypa u nzomepusi. OTaenbHble IPEICTaBUTENN O
AMUHOKHCJIOT: TJIMUMH, aJaHuH. @U3W4YecKkue CBOMCTBA  AMHUHOKHUCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuEe aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypauusi OelKOB NpH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcolepKalllue  opraHudyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKy/ISIDHbIE COeIMHECHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALNHU, CPEAHSIS MOJIEKYJIIpHAs



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

[Tonumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETaKpUIAT, MOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIEIK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX MPEBpaICHUM:
O3HAKOMJICHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (OpPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOHSIIMX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJIIPHON  (DOPMyYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOAYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYEeCKOr0o BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WMIIM CIOCOOOB
MOJYYEHHUsI, ONpPENEICHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSTUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO61nue ecTeCTBeHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHum3M, JKOCHCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHomorus: mUIIEBBIC TMPOAYKTH, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OpPOMTAIISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NMEPUOIUYECKOrO 3aKOHA U [lepHoanueckor CUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akona /[.1. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBsA3U. [1oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsaA3U. KpartHeie cBa3u. Bogopoanas CBs3b.
MexmoneKyIsspHbIe B3aUMOJICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

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



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MacChl BEIIECTB; 3aKOH COXPAHCHMS W MPEBPAIICHU S
DHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

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

OO6paTtuMble 1 HeoOpaTUMBbIC peaKIuU. XUMHYeCcKoe paBHoBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AABJICHUE U KOHIICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTaHOBJIEHUS.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYE€HHUS BEIIECTB W MX NPEBpaICHUN:
pa3oKEeHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, HM3YYEHUE BIMSHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAIJIOB (HAa MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxneHue B Mpupoje, CIOCOOBI MOJMydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIUICHHBIE CTIOCOOBI TOTYyUCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI MOTYYCHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepoi(1V), okcun
cepbi(VI1). Cepuucras W cepHas KUCIOTHI M WX coiid. OCOOCHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI TMONy4YeHUs, (U3UMUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTpUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONy4deHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kuciaora u e€ conu. [Ipumenenune ¢ocpopa u ero coeaunenuil. docopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJJIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronenas kucimora u eé€
CoJIu. AKTUBUPOBAHHBIA yroib, ajgcopOuus. DynnepeHsl, rpadeH, yriepojHbie
HaHOTPYOKU. IIprMeHeHre MpOCTHIX BEIIECTB, 0OPa30BaHHBIX YIVIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (PU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne kpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leproandeckoil cucTeMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

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

O6mast xapaktepuctuka metamioB |lA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W KaJlbLUui: TMOJIydeHue, (u3NUecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUMHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJroMuHU: ToNydeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro CcoeIuHeHuil. AMQOTEepHBIE CBOICTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydueHue 1 npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAUHEHUH.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamusi, €ro OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuidl. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUJIA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMenenue
LIMHKA U €T0 COEUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETaJUIOB, ropeHue cepnl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KeJie3a C pacTBOpaMU KHCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TeMaM
«["anorenns», «Cepa u e€ coeguHEeHUs», «A30T U (pochop U UX COECTUHEHHS,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectsa. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS M METOAOJOTMHA HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIHUITBEI OpraHUu3alil XMMUYECKOr0 MTPOoU3BoACTBa. [IpoMbIIeHHBIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumuu B 006ecriedeHIH SHEPreTHIeCKON O€301MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCITIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XWMHS THAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH MUIIEeBO 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEILCTBE: BXKHEHIITUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnslie 3anaun.

Pacuétel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
peaKkuu, €CIM OJHO M3 BEIIECTB JAHO B BHJAE pacTBOpa € ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcTBOpPE, JOJIM BBIXOAA NPOJIYKTa PEAKUIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEHUHM o0med
HEOPraHUYeCKOM XMMHH B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHMA, MPUHATHIX B OTICIBHBIX
IpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJIACCU(PUKALNS, MEPUOJAUYHOCTh, HAOIIOICHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIMbI, PAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHb,
BEILIECTBO, TEl0, OOBEM, arperaTHOE COCTOSIHUE BEIECTBa, HJCATbHBIN a3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHUalbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBILIJIEHHOCTD,
dbapmaiieBTHYECKAS MPOMBIIIJIEHHOCTb, MPOM3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OEPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYJarOIIMMUCS POCCHUICKON T'paXIaHCKOW WIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH LIEJU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON AESTEILHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOECHUA TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaronmxcs B MpoLiecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUH YYEOHBIX U TMO3HABATEJIbHBIX 3a/1a4, BBINOJIHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAOJNIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIliH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHUSI TOCJIEICTBUN W HENPUSITUS BPEIHBIX NPUBBIUEK (YyMOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTME€ B PEHICHUM MPaKTUYECKUX 3adad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YUYEHMIO MPOQPECCHl pa3aIndHOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHIYaJIbHOW TPAEKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rM4eCcKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU IEJIeCO00PAa3HOrO0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMATIBHON CPEJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JISI
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILAT HUX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M YMEHHUS AaKTHUBHO MPOTHUBOCTOSATH UACOJOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM 1EJIOCTHOTO
MpeCTaBICHUS] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOW poJid B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJbTYpbl, B PpELIEHUU TJIOOATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECIeYeHUN
YCJIOBUM YCHENIHOTO TPYJia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax mpodeccruoHaIbHOMI
JEATEIIbHOCTH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
LEJTOCTHOCTh HAY4YHOM KapTUHBI MHUpa M cHeuuduKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHBIC YUeOHBIC NEWCTBHs (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JOTHYECKHE NeHCTBUA:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

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

WCIOJIb30BaTh IMPU OCBOCHUU 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS 1JII OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS,

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MPH PEIIeHWH Y4YeOHBIX MMO3HABATEIbHBIX M MPAKTHUYECKUX 3a/ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynupOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINM OTYET O MPOEIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKHUX 3a/1ad, NPUMEHEHHUIO pa3IMYHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOIYJISIpHAasl JUTepaTypa XHMHMUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH()OPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT KMCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMETHbIe (pu3nyueckue Hu
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:



3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMOi TEMBI B X0/I€ JUAJIOTa U/WJIH
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MpEe3CHTAIMell pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, NMPAKTHYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO XUMUHU Ha YriyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOI'O 3HAHMSI M MPUMEHEHUIO 3HAHWUU B Pa3IUYHBIX Y4EOHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE Pe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYEHUU yCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrnieueHUn PalOHAIILHOIO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYphI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbIE OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00BEM, YTIIEPOAHBIN CKeNeT, GQyHKIIMOHATbHAS
rpymnmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHasi M TIPOCTPAHCTBEHHAsl (TeoMeTphYecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JIXKAIIHE B OCHOBE
MOHWMAHUSI IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUMN; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIl aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  4YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOIA, TEpepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISITH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

WCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUH;



W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WIUTFOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpMHPOBAHHOCTh YMEHUMN: yCTAaHABIHMBATH MPUHAIC)KHOCTh M3yUEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBOoAuTh TpUBHAIBHBIC HA3BAHUS IS OTICIHHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEIIECCTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIECPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWIMH, TUBUHWI, U3OIPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPEACTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QIKWHOB, apPOMAaTHYECKHUX YTJICBOJAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€IKOB, yriIeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY  HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TMOATBEPKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M -CBSI3H), B3AUMHOTO BIIUSTHHSI aTOMOB
¥ TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB IMepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJFOJCHUH, U3MEPCHUH, MOJICITUPOBAHUH, SKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JJIS M3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTepUaIbHOIO €IMHCTBA MHpA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaACU€Thl MO XUMHUYECKUM
dbopMmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C UCIOIb30BaHUEM (PU3UYECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHus, IUNIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJIb30BaTh MOJYYECHHbIE 3HAHUS JISl IPUHSITUSL TPAMOTHBIX PELICHUM
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyYeHHE W M3YYEHHUE CBOMCTB OPTaHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOT0 TMOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokazaresis [1/1K;

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

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHO 3a1auei.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJM B OOECIEUEHUU YCTONYUBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEed KyJIbTypbl 4YelOBEeKa, a Takxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIBI, JICKTPOHHASE 000JI0YKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpHAM3alusl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JIUCCOLMALNSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PAaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJHUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TIPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUSA MPH
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHkatypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU IO PA3IMYHBIM PU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEM OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS M KPUTEPHUU TSl KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUIYECKOTO 3akoHa [l
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XMMHYECKHUX 3JJIEMEHTOB II€PBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB ITUHKA U aJTIOMUHHS);



cOPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO0 PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue Hay4yHble MPUHIMIB XUMHUYECKUX TMPOU3BOJICTB; LE€IeCO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPEeaIbHBIN U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JI0Jsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAs KOHIICHTPAIUs»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s dexra
peaKIuu; 3HA4YECHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT M IIEIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJE pacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJIYKTa pEeaKIMu; OOBbEMHBIX OTHOIIECHUIN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbIO HHIUKATOPOB, H3YyUYCHUE BIUSHUS
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramisy) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HopMyaupoBaTh 1€  HWCCIACAOBAHUS, TIPEICTABIATh B
paznu4HOi (GopMe pe3yibTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJIol M j1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XHUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATHh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JUTEpATypa, CpeacTBa MacCOBOM MHpopManuuu, MIHTEpHET U apyrue), KpUTUIECKU
aHaJM3UPOBaATh XUMHUUYECKYI0 MHGOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABICHHON yueOHOM 3a1auei.
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4.1 | AMUHBI. AMUHOKUCIOTHL. benku 12 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazgeny 12
Paszgea S. BbicokoMoJieKky/JIsIpHbIE COeINHEHU S

5.1 BricokoMoekysipHbIe COCTMHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbusie  IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHH
Ctpoenue atoma. [lepuoanueckuit
IT
1.1 SAROH 1 LICPHOIHCORA CHCTOMA 9 https://m.edsoo.ru/R39EAGJIPC
XUMUYECKHX 351eMeHToB 1. 1.
MenneneeBa
.M 0
1.2 Crpoettne petiectsa. Muoroodpasie 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIICCTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3 https://m.edsoo.ru/QHDJZGESH
Htoro no pazneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Hemerannsl 31 1 https://m.eds00.ru/SNCC2YQRJ
2.2 ‘ MeTtais 23 https://m.edsoo.ru/YEU9WRJ21
Hroro no paszneny 54
Pa3nen 3. Xumus u :Ku3Hb
M . X
3.1 CTOABT TOSHAHIA B XHMIH. AHMIH 9 https://m.eds00.ru/2Q4016NXK
KU3Hb
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 8

[NPOT'PAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

[Ipenmer u 3HaueHHE
OpraHN4YeCKON XUMHH,
MPEJCTaBICHHE O MHOT000pa3Hu
OpraHUYECKUX COCIMHEHUN

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

DNEeKTPOHHOE CTPOCHUE aTOMa
yriiepojia (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHbIe BO3MOKHOCTH aToMa

yriepoaa

https://m.edsoo.ru/ODI6 T8LIR

XnMuyeckas CBSI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3mbl 00pa3zoBaHUs
KOBaJEHTHOH CBSA3H, CITOCOOLI
pa3pbiBa CBA3EH

https://m.edsoo.ru/C42CCDY5S

Teopust cTpoeHUST OPraHUYECKUX
coequHenunii A. M. Byrieposa
Bunsl n3omepun: CTpyKkTypHas,
MIPOCTPAHCTBEHHAs!.
OnexTpoHHbIE 3G (DHEKTHI B
MOJIEKYJIaX OPTaHUIECKUX
COECIMHEHU I

IIpencrasnenue o

https://m.edsoo.ru/MIAFQ4PQO

https://m.eds00.ru/GN3QZ8AHX

https://m.edsoo.ru/P6AQNOU22



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22

KJIacCU(UKALIUU U
crcTeMaTHyeckas HOMCHKIIATypa
(IJUPAC) oprannyeckux BEIECTB

10

Knaccudukanus peakuuii B
OPraHU4YeCKOM XUMHH

Cucremaruzanys 1 00001eHe
3HAHUH 110 TEME

AJIKaHBI: TOMOJIOTHYECKHUH P,
oOmrast popmyina, HOMEHKIATypa
Y U30MEpHs, FJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

duznyeckue 1 XUMHUUECKHE
CBOMCTBA aJIKaHOB

https://m.edsoo.ru/M5DJYMP9M

https://m.edso0.ru/SKOA3EB67

https://m.edsoo.ru/SHWFWZ174

https://m.edsoo.ru/GV8LNQJ3X

11

Haxoxnenue aikaHoB B
npupojie. CriocoObl OTydeHUsI U
MIPUMEHEHHE AJTKAaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uknoankansl: oomas Gopmyia,
HOMEHKJIATypa ¥ U30Mepus,
0COOEHHOCTH CTPOEHUS U
XUMHYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYCHHUS ¥ IPUMEHEHHE

https://m.eds00.ru/Q4B5900Q1A

13

Pemenne pacuéTHbIx 3a7a4 Ha
OIpeIETICHUE MOJIEKYIIIPHON
(hopMyITBI OPTaHHUYECKOTO
BEIIECTBA 110 MACCOBBIM JIOJISIM
aTOMOB 2JIEMEHTOB, BXOJISAIINX B
ero coctaB. CucremaTu3anus u
0000111eHIEe 3HAHMI 110 TeMe

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

14

15

AJIKEHBI: TOMOJIOTUUECKUH PsiJI,
obmas popmysia, HOMEHKIIATYypa,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MoJiekys. CTpyKTypHas U IUC-
TpaHC-U30MEPHS ATKEHOB
dusznuecKkue U XUMUYECKHE

CBOMCTBA ajnkeHoB. [TpaBuiio
MapkoBHHKOBA

https://m.edsoo.ru/NCGOE2K0J

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

16

Crioco0pl mostyueHus u
MIPUMEHEHHE AITKCHOB

https://m.edsoo.ru/YS8ODCR6ZN

17

18

19

20

[IpakTuueckas pabora Ne 1 o
teme "l[lonydyenue sTuiieHa u
M3y4YeHHUe ero CBOMCTB"

Pemenune pacu€tHbix 3a/1a4 Ha
ONpEACIICHUE MOJIEKYIISAPHON
(hOopMyIIbI OPraHuYeCcKOTo
BeIIleCTBA

AnKagueHsl: CONpPsKEHHBIE,
U30JIMPOBaHHBIE,
KyMyiupoBaHHble. OcOOeHHOCTH
AJEKTPOHHOT'O CTPOEHUS

XUMHUYECKHE CBOUCTBA
CONPSIKEHHBIX JUEHOB

https://m.edsoo.ru/HHCGPAVH5

https://m.edsoo.ru/XYWNMAYNA

https://m.edsoo.ru/EKDS1U5UV

https://m.eds00.ru/M356GLRBE

21

22

CriocoOsl mostyueHus u
MIPUMEHEHHE AJIKaTUCHOB

AJTIKHMHBI: TOMOJIOTUYECKHUH psif,
ob1mas popmyina, HOMEHKIATypa,

https://m.edsoo.ru/KT8M1N272

https://m.edso0.ru/N65WYKD93



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93

AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI, (hU3nUecKre CBONCTBA

23

24

XUMHUYECKUE CBOMCTBA aJIKUHOB

KauecTBeHHble peakiuu Ha
TPOMHYIO CBSI3b

https://m.edso0.ru/MQ7A03SUC

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

25

CriocoObI mostyueHust u
HNPUMEHECHUE AJTKHHOB

https://m.edsoo.ru/SYL7VWAMA

26

27

28

29

Pemenue 3agayu: pacu€rsl 1o
YPAaBHEHUIO XUMUYECKOMN
peaknuu

Cucremaruzanusa 1 0000IIeHnE

3HAHUHU 110 TEME

ApEeHbL: TOMOJIOTUYECKUH P,

oOurast popmysna, HOMEHKIATYpa.

ONEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJ1 O€H30J1a M TOJTyoJIa, UX
¢u3nueckue cBoiicTBa

XUMHUYECKUE CBOWCTBA aPEHOB:
peaKuny 3aMEeIICHUS

https://m.edso0.ru/Q7XMPZSRF

https://m.edso0.ru/19DNOP1N8

https://m.edsoo.ru/M\VNGDLBK5D

https://m.edsoo.ru/FCNHX9WY1

30

XHUMHUYECKUE CBOWMCTBA APEHOB:
peaxkIuu MprUCOECTUHEHN,
OKHCJICHHE TOMOJIOTOB O€H3071a

https://m.edsoo.ru/CSBNGDUCS

31

32

Oco0eHHOCTH XUMHYECKUX
CBOICTB CTHpOJIa

Pemenne pacuéTHbIX 3a7a4 Ha
oTpeieNieHue MOJIEKYIIpHOU

https://m.edsoo.ru/F2K2CB5PG

https://m.eds00.ru/QFKSRGCXW



https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW

(hOpMyIIbI OPraHUIECKOTO
BEIIECTBA

33

34

35

CriocoObI mostyueHust u
NPUMCHEHHE apECHOB

I'eHeTn4eckas CBSI3b MEKIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

Pacué€rsl 10 ypaBHEHUAM
XUMUYECKUX PEaKITUH.
Cucremaruzanusa 1 0000IIeHnE
3HAHWH 10 TEME

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

https://m.eds00.ru/AX7QOM5T7F

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

36

[Ipuponnsii ras. [lomytHeie
He(TSHbIE ra3bl

https://m.edsoo.ru/CK1CUWWEN

37

38

39

KameHnHbIi1 yroips 1 IpoIyKThl
ero nepepaboTKu

Hed1b 1 ciocobsl e€
nepepabotku. [Ipumenenune
MPOAYKTOB MepepaboTKu HEPTH
['eneTrueckas CBSI3b MEXKIY
pa3IUYHBIMH KIacCaMU
YIIIEBOJOPOIOB

https://m.edsoo.ru/BDDEXD2FV

https://m.eds00.ru/ORE9Y2CYG

https://m.edsoo.ru/HQ22U8ZHE

40

l"aslorenonpoun3BoiHbIE
YIJI€BOJOPOIOB: IEKTPOHHOE
CTPOEHHE; pEAKLIUN 3aMELICHUS
rajoreHa

https://m.edso0.ru/XX94BSSGR

41

JeiicTBue 1mienouei Ha
TaJIOTeHITPOU3BOIHBIC.
BzaumopeiictBue

https://m.edsoo.ru/FF11CTOKA



https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA

NUTAJIOT€HAJIIKAHOB C MAarHUEM U
IIUHKOM

42

43

44

45

Cucremaru3zamnus u o0o0meHne
3HaHUH 110 paszueny
"YrineBonpopoast”

KontposbHas paboTa mo teme
"YraeBogopoibl"

[IpenenbHbIe OJHOATOMHBIC
CIIHPTHI: TOMOJIOTHYESCKHH P,
oOmrast popmyna, CTpoeHue
MOJIEKYJI, U30MEpHs,
HOMEHKJIATypa, KilacCH(HKaIus,
¢bu3nveckne CBONCTBA

XHUMHUYECKHE CBOMCTBA

IpeaC/IbHBIX OJHOATOMHBIX
CIIUPTOB

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

https://m.edsoo.ru/EJHI90TT50

https://m.edsoo.ru/ISNSKPMLB

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

46

CrniocoOsl mostyueHus u
IIPUMEHEHHE OJTHOATOMHBIX
CIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[TpocTeie 3¢upHl: HOMEHKIIATYpA
Y U30MepHs, 0COOEHHOCTH
(1)I/ISI/I‘I€CKI/IX U XUMHWYCCKUX
CBOWCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaromMHble CIIMPTHI:
STUJIEHTIIMKOJb U TIULEPUH, UX
¢bu3znyeckrue 1 XuMHUYeCKHe
CBOMCTBa

https://m.edsoo.ru/KMYAEBG5AX

49

CriocoObI nostyueHust u

https://m.edsoo.ru/EU9L4B5H6



https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6

MPUMCHCHUC MHOT'OATOMHBIX
CIIUPTOB

50

51

DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢du3nveckrue CBONCTBA.
Tokcuunocth perona

XuMHYecKue CBOMCTBa (heHoa

https://m.eds00.ru/0117TP1EX

https://m.edsoo.ru/DRURODFRJ

52

CriocoObI mostyueHust u
npuMeHeHue GpeHomna

https://m.edsoo.ru/60BO9BOAKU

53

[IpaxTuueckas padora Ne 2.
Pemenue skcriepuMeHTaIbHBIX
3aja4 1o reme "CrnupTsl U
benonsr"

https://m.eds00.ru/SHIGNHMGK

54

55

56

57

Cucremaruzanusa 1 0000IIeHnE
3HAHUHU 110 TEME

AJBJIETU/IBI M KETOHBI:
3JIEKTPOHHOE CTPOEHHUE
KapOOHUIILHOW TPYIIIHI;
TOMOJIOTHYECKHUE PSJIbI, 001I1as
dhopmyna, uzomepus u
HOMEHKJIaTypa

AJbAETUAB U KETOHBI:
(dbu3nuecKkre CBOMCTBA; peaKkiuu
MIPUCOEANHEHUS

Peakuuu oxucnenus u

KauUCCTBCHHLIC pCAKIIUU
AJIbACTUI0B U KETOHOB

https://m.edso00.ru/J7BQOQOWDB6

https://m.edsoo.ru/DHUDYUVGN

https://m.edsoo.ru/FTMHFTV8V

https://m.edso0.ru/MT7LK3HUT

58

Crioco0sl mostyueHus
AJIBJACTUI0B 1 KETOHOB

https://m.eds00.ru/KOSEDOZNC



https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC

59

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI,
0COOCHHOCTH CTPOCHUS UX
MOJIEKYII

https://m.edsoo.ru/SAG3MM12R

60

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢dusnueckue cBoiicTBa

https://m.edsoo.ru/88RK8HSL4

61

62

63

XHWMHYECKHUE CBOMCTBA
IpeieIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

Oco0eHHOCTH CBOMCTB
MYypaBbUHOMN KUCIOTHI.
MHoroo0pasue kapOOHOBBIX
KHUCJIOT

Oco0eHHOCTH CBOMCTB:
HETpeAebHBIX 1
apoMaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX,
TUIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBuTenyu BhICIINX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/FG799CL7C

https://m.edsoo0.ru/NCRPAK4ZQ

https://m.edso0.ru/PO7B20AZG

64

65

66

[TonsiTHE O IPOM3BOIHBIX
KapOOHOBBIX KUCIIOT

CriocoObI ostyueHust u
NpUMEHEHHE KapOOHOBBIX
KHCJIOT

CrnoxHbie 3¢upsbL:
TOMOJIOTHUECKHUH psif, oOrmast
bopmyna, n3oMepHs U

https://m.edso0.ru/ASMOQKWR52

https://m.edso0.ru/ZY83U872I

https://m.edsoo.ru/4AC5QIMALE



https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE

HOMEHKJIaTypa

67

68

69

70

dusnyeckne 1 XUMHYECKHE
CBOHCTBa 3(UPOB

Pemenue pacu€THbpIX 3a1a4: MO
YpaBHEHUIO XUMHYECKOU
peaKkIuu, Ha OIpeiesieHre
MOJICKYJIIPHOH (hOPMYJIBI
OpPraHUYECKOTO BEIIECTBA
[IpakTuueckas padora Ne 3.
Pemenue skciepuMeHTAIbHBIX
3a1a4 1o teme "KapOoHoBbIE
KuCIOoThl. CoxHbIe 3pupb!"
Kupsl: ctpoenue, hpuzndeckue u
XAMUYECKHE CBOMCTBA
(ruzpoinus)

https://m.edsoo.ru/TCIGEW2K6

https://m.eds00.ru/K51200HVD

https://m.edso0.ru/OGEJG1Z6Q

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

71

OcoOeHHOCTH CBOMCTB KUPOB,
COZIepIKaINX OCTATKU
HenpeAeIbHbIX KUPHBIX KUCIOT.
XKups! B npupone

https://m.edsoo.ru/HAIOMQY A6

72

MBpbL1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
Moroniee aeicteue. [lonsrue o
CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)

https://m.edsoo.ru/YPLLOQUE?

73

I'eneTnyeckas CBsI3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJCOAEPKAIINX
OpraHUYECKHX BEILECTB

https://m.edsoo.ru/A8FI5XVSU



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU

74

Pacuétel 1o ypaBHEHUAM
XUMUYECKHUX peaKIuii

https://m.edsoo.ru/LZ5VLL2BX

75

76

77

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

OOw1ast XxapakTepUCTHKA
YIJIEBOJOB U KJIacCU(PUKaLU
yIJ1€BOAOB (MOHO-, TU- U
oJIMCaxapu/bl)
MoHocaxapuabl: pusnyeckue
CBOWCTBA U HAXOXKJCHHUE B
pupoje

https://m.edso0.ru/SSWM8F7D7

https://m.eds00.ru/01RIX8HGR

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeHeHue rroKo3sl, €€
3HAUEHUE B JKU3HEIEATEIIbHOCTU
OpraHusma

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

79

Hucaxapupl: caxapo3sa,
MaJbpT03a U JaKTO3a.
Haxoxnenue B mpupoe u
IIPUMEHEHUE TUCAXAPUJIOB

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

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, pU3NYECKUE U
XHUMHYSCKHE CBOMCTBA,
MIPUMEHEHHE

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

81

82

[TousTue 00 HNCKYCCTBCHHBIX
BOJIOKHaXx

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIMPEACIICHUC TOJIN BbBIXOa
IMpOAYKTa pCaKIIuu OT
TCOPCTUYCCKHU BO3MOKHOT'O

https://m.edso0.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH



https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH

83

Cucremaruzanus u 00001IeHue
3HAHUi 110 pas3zieny

https://m.edsoo.ru/YTA71S0GH

84

85

86

87

KonrponsHas pabora o teme
"Kucnopoacoaepxkariue
OpraHu4ecKue coeaAnHeHus"
AMUHBL: KJTacCUPUKAIHS,
CTPOCHHUE MOJICKYJI, 001Iast
dbopMmyiia, u3omMepus,
HOMEHKJIaTypa 1 (pu3nuecKue
CBOMCTBA

XUMUYECKHE CBOMCTBA
an(aTHUIECKUX aMHUHOB
AHWINH: CTpOCHHE aHWIINHA,
0COOECHHOCTH XMMHYECKHX
CBOWCTB aHUJIMHA

https://m.eds00.ru/40ZT3216M

https://m.eds00.ru/64T9T10Z2V

https://m.edso0.ru/MYCA4DL1GD

https://m.edsoo.ru/FRTQ7TUDA

88

CrniocoOsl mostyueHus u
pUMEHEHHE aTn(aTHIECKIX
aMHMHOB

https://m.edsoo.ru/LCF82MVKH

89

AMMHOKHCJIOTBI: HOMEHKJIATypa
U uzomepus, puznyecKue
cBoiicTBa. OTAENbHBIE
MPEICTaBUTENN 0-aMUHOKHUCIIOT

https://m.edsoo.ru/RQIQFGFVC

90

XHUMHUECKHE CBOMCTBA
aMHUHOKHCIIOT, UX
OMOJIOrMYeCcKOe 3HAUCHUE
amuHoKucioT. CHHTE3 U
TUAPOITU3 TIENITUIOB

https://m.edso00.ru/16QZ981XZ

91

benku kak npupoHbie

https://m.edsoo.ru/C031GD96B



https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B

MOJTUMEPBI; CTPYKTYPbI OEJIKOB

92

93

94

95

XUMHYECKHE CBOUCTBA OEIIKOB

A3zoTcoaepxkaiiue
TeTEePOIUKITHYECKHIE
coeauHeHus. HykiienHOBEIC
KHCJIOTBI: COCTaB, CTPOCHHUE U
OuosIornYecKas poJib

[IpakTuueckas padorta Ne 4.
Pemenue skciepuMeHTAIBHBIX
3aJ71a4 10 TEME
"A3zoTcoaepxaliure
OpraHUYeCKUe COeTUHEHUS"

[IpakTuueckas padbora Ne 5.
Pemienue skcnepuMeHTaIbHBIX
3azad4 1o teMme "Pacrio3zHaBanue
OpraHUYECKUX COETUHEHHI"

https://m.edso0.ru/67MDSJICA

https://m.edsoo.ru/6 A9U8IK1G

https://m.edsoo.ru/NC46Z2YR7

https://m.edsoo.ru/4AGSLO35TE

96

KonTponbhast pabota no teme
"A3oTcoaepxaliue
OpraHu4ecKue coeAuHeHus"

https://m.edsoo.ru/R69Q6G80U

97

OCHOBHBIE TTOHSITUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNH U METOIbI X
CUHTE3a —IOJIMMEPU3alus U
MOJUKOHJICHCAIUS

https://m.edsoo.ru/7SVQS1I0N

98

99

[Tmactmaccel. YTunuzamus u
nepepadoTKa MIacTUKa

DnacToMepbl: HaTypaJIbHBIN
CHUHTETHUYECKNE KayuyyKu. Pe3nHa

https://m.edsoo.ru/IU7EQ648Y

https://m.edso0.ru/SO6ALFPLS8



https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8

100

BonoxkHa: HaTypanbHBbIE,

HNCKYCCTBCHHBIC, CHHTCTUYCCKUC.

HOJ'H/IMepBI CcrienuaJIbHOIro
Ha3Ha4YCHUA

https://m.edsoo.ru/DQOJRVK4H

101

[TpakTuyeckas padora Ne 6.
Pemrenne skciepuMeHTAIBHBIX
3a1ad4 1o teMme ""PacriozHaBanue
IUIACTMACC 1 BOJOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O00011IeHrE U CHCTEMATHU3ALIHS
M3yYEHHOTO MaTepHalia 1o Teme
"BblcokoMOneKysipHbIe
coenuueHus"

https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydeHust o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI
AtoMm. CocTaB aTOMHBIX sJIEp.
1 . 1 https://m.edsoo.ru/NOPBJ3G7J
XuUMHAYECKHUH 3JIeMEHT. MI30TOIIBI
CTpoeHue dIEKTPOHHBIX 000JI0UEK
2 P P 1 https://m.eds00.ru/9MTBPF8US
aTOMOB, KBAHTOBBIE YHCIIa
Knacc a ec
3 JACCH HKALIS XMMUHCCKHX 1 https://m.edsoo.ru/MDGLT301C
3JIEMEHTOB (S-, p-, d-, f-a;memenThI)
P
4 ACTIPEACIICHHE SJICKTPOHOB 10 1 hittps://m.eds00.ru/HNSVIRET2
aTOMHBIM OpOUTAIISIM
DNeKTpOHHBIE KOH(MUTYpaIHH
5 aTOMOB JIEMEHTOB B OCHOBHOM U 1 https://m.edsoo.ru/56M011PUG
BO30Y>KIEHHOM COCTOSTHUU
OneKkTpo € KO a
6 AICKTPOHHKIE KOHUTypaIlHn 1 https://m.edsoo0.ru/3ZORH4PQL
HMOHOB. DIEKTPOOTPUIIATENIEHOCTD
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
ec snemenToB /1. H.
7 XHMHUECKUX 3IEMEHTOB /| 1 https://m.edsoo.ru/RRTS1FRBD
MeneneeBa, CBA3b C
COBPEMEHHOW Teopuel CTPOCHHS
aTOMOB
3aKOHOMEPHOCTH M3MEHEHUS
CBOMC ec JJIEMEHTO
8 BOMCTE XHMITICCRIX STEMEHRTOR 1 https://m.eds00.ru/M2BGSLOGU

n O6pa3yeMLIX HUMHU IIPOCTHIX U
CJIOKHBIX BCUICCTB I10 I'pyIliaM U



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU

nepuojam

10

11

12

CucreMmaruzanys 1 00001enue
3HAHUHU 110 TEME

Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
KOBAJIEHTHOM CBsi3U. BogopoiHas
CBsI3b. MEXMOJIEKYJISIPHBIE
B3aNMOICHCTBUSI

BaneHnTHOCTB 1 BaJleHTHBIE
BO3MOKHOCTH aTOMOB. CBs13b
JIEKTPOHHON CTPYKTYPBI MOJIEKYJI
C UX F€OMETPUYECKUM CTPOCHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCANHCHHUAX: COCTAaB U
HOMCHKJIaTypa

https://m.edsoo.ru/FOHYMABMC

https://m.edsoo.ru/YSFOZQORM

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/PNUHMOOP5

13

BemectBa MonekyasspHOToO U
HEMOJIEKYJISIPHOTO CTPOCHHSI.
THUnbl KPUCTAIVIMUECKUX PELIETOK
U CBOMCTBA BELLIECTB

https://m.edsoo.ru/4A0CASLVY3

14

[TonsiTHEe 0 IUCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUJIOUJTHBIX PacTBOpax

https://m.edsoo.ru/SQWSNJIMI0

15

16

HcTuHHBIE PacTBOPSI:
HaCBILIIEHHbIE U HEHACHIIIEHHBIE,
pacTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaXeHUs
KOHIICHTPALMU pacCTBOPOB

https://m.edsoo.ru/MI12GZKJ8B

https://m.edsoo.ru/ZUAKS9SXC



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC

17

18

Pemenue 3amau ¢
UCIOJIb30BAHUEM MOHSTUN
"MaccoBas J10J151 paCTBOPEHHOTO
BemiecTBa", "MossipHas
KOHIIeHTpauus"

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEIIECTB

https://m.edsoo0.ru/9YYG9X6FN

https://m.edsoo.ru/Y3JUK9MC4

19

20

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

KonTponbHas paboTa no Temam
"CTpoeHue aToma.
[leproanyueckuii 3aK0H U
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
Menpneneesa", "Crpoenue
BemecTBa. MHOroo6pasue
BelecTB"

https://m.edsoo.ru/7LEFEOFM5

https://m.edsoo.ru/5ARJUK9HZ

21

Knaccudukanms xumuaecknx
peakuil B HEOPraHUYECKON U
OpraHUYEeCKON XUMHH. 3aKOH
COXPAaHEHHUS MacChl BELIECTB;
3aKOH COXPaHEHMs U
MpEBPAIICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

https://m.edsoo.ru/ZOMZMS8REE

22

TennoBsie 3¢ HeKTh XUMUYECKUX
peakuuii. Tepmoxummyeckne
yYpaBHEHUs

https://m.eds00.ru/9TSXHFMT4

23

Brrunciienus mo ypaBHEHHUSIM
XUMHYECKUX PEAKIUN U

https://m.edsoo.ru/\V5WAVUXO0H



https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H

TCPMOXUMHUYCCKUM YPABHCHHUAM

24

25

26

CKOpOCTh XMMHUYECKOUN peakiinu,
€€ 3aBUCUMOCTb OT Pa3Iu4dHbIX
¢axropos. Katanus u
KaTaJau3aTopsl

['oMoreHHbIC M reTEPOreHHbIE
peakuu

[IpakTuueckas pabora Ne 1 o
Teme "BiusHue pa3iuyuHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKOH peakiuu"”

https://m.edsoo.ru/DSEHND9EL

https://m.edso0.ru/RN8POZ7YQO

https://m.edso0.ru/NGQO5JTY7

27

Oo6parumsbie 1 HEOOpaTUMBIE
peakiuu. XMMHUYECKOe
paBHOBecHUe

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpaxTuueckas padora Ne 2 o
teMe "BrusHue pa3nuyHbIx
(hakTOpPOB HA TIOJIOKEHUE
XUMHUYECKOTO paBHOBECUSA"

https://m.edsoo.ru/UMB65DAVK

29

DNEeKTpONIUTHYECKAst
mucconmanya. CUibHbIe U ciaadbie
aneKTposuThl. CTeneHb
JIACCOLMAI[AN

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

30

31

HonHoe npon3BeIeHUE BOIBI.
Cpena BOIHBIX PaCTBOPOB.
Bonopoausrii mokasarens (pH)
pacTBopa

I'mpponns coneit. Peakiuu,
MPOTEKAIOLIHE B PACTBOPAX

https://m.edsoo0.ru/7S6FNI1YU

https://m.edsoo.ru/LSHMAMHLJ



https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ

AIIEKTPOJIUTOB

32

33

34

[IpakTrueckas padota Ne 3 o
TeMe "XHUMHUYECKUE PEAKIINH B
pacTBOpax 3JAEKTPOJIUTOB"

OXuCIUTEIIHFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
Baxkneinine okucIMTEIIN 1
BOCCTAaHOBHUTEIIN

Meto JIeKTPOHHOTO (3JICKTOHHO-
HMOHHOTO) OayaHca

https://m.edso0.ru/RD8CXFMNS

https://m.edsoo.ru/AFQATHSZT

https://m.edsoo.ru/LCSPR4PCZ

35

DNEeKTPOIN3 PaCTBOPOB U
pacIuIaBOB BEILECTB

https://m.edsoo.ru/7UCO0BIP3Q

36
37

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

Pemenne 3aaa4 pas3jInuYHbIX TUIIOB

https://m.edsoo.ru/MBRCJ2BHV

https://m.edsoo.ru/REEKUYHAU

38

39

40

41

Cucremaruzanusa 1 00001IeHne
3HAHUH 110 TeMe " XUMUYECKUE
peaxun"

KonTponbHas pabota mo Teme
"Xumuueckue peakuuu"

IlonoxeHre HEMETAIOB B
[Tepuoanueckoint cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MenzeneeBa 1 0COOCHHOCTH
cTpoeHus ux aromon. Guznyeckue
CBOMCTBA HEMETAJIJIOB

AJTOTpOINS HEMETAILIOB (Ha
pUMeEpe KUCIIOPO/Ia, CepHhl,
docdopa u yraeponaa)

https://m.edsoo.ru/O0CUUKMF1

https://m.edso0.ru/E120ZSNS2

https://m.edsoo.ru/S2T11G534

https://m.edsoo.ru/DKHVETX6S



https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S

42

Bonopon: nonydenue,
(bU3UYECKHEe U XUMHUYECKUE
cBoicTBa. ['mapuabl

https://m.edsoo.ru/EOAB3TJZ2

43

l"anorensl: HAXOXIECHUE B
MIPUPOJIC, CIOCOOBI TIOTYUYCHHS,
¢busnvecKre 1 XUMHUECKUE
CBOICTBA

https://m.edsoo.ru/SESM200XI

44

45

46

47

48

lManorenoBonopoasl. Baxxnenmue
KHMCJIOPOJICOAEpIKALIUE
COCIMHEHUS TAJIOTCHOB
JlabopatopHble 1 IPOMBIIILIICHHBIE
CHIOCOOBI MOJTYYEHHS TaIOTeHOB.
[IpuMeHeHne rajnoreHoB 1 ux
COECIMHEHU I

[IpakTuueckas padora Ne 4.
Pemrenue skcnepuMeHTaIbHBIX
3aga4 no treMe "["anoreHsr"

Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIE CITOCOOBI
NOJTy4eHHUs1, PU3NUeCcKue 1
XUMHYeckue cBorcTBa. O30H.
[IpuMeHeHne Kucnopoia u 030Ha

OKCI/II[LI " IEPOKCUBL

https://m.edsoo.ru/FWWH6A36J

https://m.edsoo.ru/ULSR2WQ2T

https://m.edsoo.ru/\VJHPYU202

https://m.edsoo.ru/5SLQHHJCFF

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

49

50

Pemenue 3an1a4 pa3nuyHbIX TUIIOB
Cepa: Hax0KJI€HUE B IPUPOJIE,
CIOCOOBI NOTYYEeHHUs, PU3UIECKUE
U XMMHUYECKHE CBOMCTBA

https://m.edso0.ru/Q8L50HZYY

https://m.eds00.ru/3JASFNQQK

51

CepoBoaopo, cyab(uabt

https://m.edsoo.ru/PMQO9PHT 23



https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23

52

Kucnopoaconep:xaue
coequHeHus cepbl. OcoOeHHOCTH
CBOWCTB CEPHOM KUCIOTHI

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

53

[TpakTuyeckast padora Ne 5.
Pemrenne skciepuMeHTAIBHBIX
3anau o teme "Cepa u eé
coenuHeHus"

https://m.edso00.ru/9S76ZZRFW

54

A30T: HaX0XKJAEHUE B IPUPOJIE,
CIOCOOBI OTYYCHHUs, PU3UIECKUE
1 XUMHYECKHE CBOMCTBA. AMMHAK,
HUTPUIBI

https://m.edsoo.ru/IZPKO7C4P

55

56

Kucnoponconepxkariue
coenuHenns azora. OcoOeHHOCTH
CBOWCTB a30THOU KHUCJIOTBI

IIpumeHeHue a30Ta U €ro
coeiMHeHU. A30THbIe y100peHus

https://m.edso00.ru/271860BC3

https://m.edsoo.ru/MO1P034QF

57

®dochop: HaxOXKIEHHUE B IPUPOJE,
COCOOBI NOTYYEeHHUs, PU3NIECKUE
Y XUMHYECKHE CBOMCTBA.
®ochunsl u pochun

https://m.edsoo.ru/PXZ01ZQS0

58

Oxkcubl hocdopa,
dhochopcoaepxaiire KUCIOTHI.
Comnu dochopHOit KUCTOTHI

https://m.edso00.ru/00ZT28DNQ

59

60

[Ipumenenue dpocdopa u ero
coenuHeHuil. ocpopHbie
ynoOpeHust

[TpakTuyeckas padora Ne 6.
Pemienue skcrnepuMeHTaIbHBIX

https://m.eds00.ru/99E3JYYTM

https://m.edso0.ru/97LCBY XY2



https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2

3aga4 1o Teme "A3oT u dochop u
HUX coequHeHus"

VYriepoa: HaX0XACHUE B IIPUPOJE,
JUIOTPOIHBIE MOAU(DUKALINY;

61 https://m.edsoo.ru/IWDS30TDR
¢busnvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE
Oxcun yranepona(ll), oxcun

62 yraepoxna(lV), yronpHast KucioTa https://m.edsoo.ru/6DLNT13TE
" €€ COJIn

63 Pemenue 3aga4 pa3nu4yHbIX TUIIOB https://m.edsoo.ru/PQWKCINJX
Kpemnuuii: HaxoxaeHUE B

64 HPUPOAL, CIOCOOHI Oy HCHNS, https://m.edsoo.ru/R7FY3Y3BW
(hbU3UYECKHEe U XUMHUYECKUE
CBOMCTBa

65 Oxenn kpemitns(1V), kpemtnenas https://m.edso0.ru/NTQOS329K
KHCJI0Ta, CUITUKATHI
[IpuMeHeHne KpeMHUS U €ero

66 coenuHennii. CTEKII0, eTo https://m.edsoo.ru/IXJ00600T
MOJTydeHHUE, BUBI CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edso0.ru/S5319XD1S

68 CHCTeiAaTmaHM 1 060bmerne https://m.eds00.ru/QCSGMOTFS
3HaHui 1o Teme "Hemerammnr"

69 Kontpobras padora no reme https://m.edsoo.ru/\VPSTFCAFI
"HemeTamanr"
AHanu3 pe3yabTaToB

70 KOHTPOJILHON pabOThl, KOPPEKLIUs https://m.edsoo.ru/LAOAONSJ7
OIHOO0K

71 ITonoxxenre MeTaaoB B https://m.edso0.ru/57FR91QP1



https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1

72

IIepnonnueckoii cucreme
XUMHUYECKHUX 3JIEMEHTOB.
Oco6eHHOCTH CTPOEHUS
JIEKTPOHHBIX 000JI0UEK aTOMOB
METAaJIOB

OO6mue ¢puznyecKkrue CBOMCTBa
MeTauioB. [IpuMeHeHne MeTauioB
B OBITY U TEXHUKE

https://m.edsoo.ru/ICNOR6AKW

73

74

Crnnasel MetaiioB. Koppo3zus
METaIoB

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

https://m.edso00.ru/1V3XS7EXT

https://m.edsoo.ru/HCZY575D9

75

DNEeKTPOXUMHUYECCKUN P
HarnpsbkeHui MetauioB. O0mue
CHOCOOBI MOTYyYEHUS] METAILIOB

https://m.edsoo.ru/SWJLF3YLW

76

77

78

OOmas xapakTepruCTHKa METAJIOB
|A-rpynnst [leprogunueckoit
CUCTEMBI XUMHYECKHUX JJIEMEHTOB.
Harpuii u xanuii: nony4eHnue,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOMCTBA, IPUMEHEHUE IIPOCTHIX
BEILECTB U UX COCIUHEHUI

OO6m1ast XxapakTepruCTUKa METAIIJIOB
HA-rpynst [lepuoauueckoii
CUCTEMBI XUMUYECKUX 3JIEMEHTOB.
Marnuii 1 Kanplui: IOIy4YeHHE,
¢busnyeckue 1 XUMHUECKUE
CBOMCTBA, MPUMEHEHHE IPOCTHIX
BEIIECTB U UX COCIUHECHNN

JKEcTKOoCTh BOIBI U CIIOCOOEI €€

https://m.edsoo.ru/W4VWNSJ5E

https://m.eds00.ru/Q4YBTZ3RY

https://m.eds00.ru/609WLKNTN



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN

YCTpaHEHUS

79

80

81

AJIFOMUHMI: TTOJTy4YEHHE,
¢buznvecKue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

AMdoTepHbIE CBOMCTBA OKCHIA U
TUIPOKCHUIA ATIOMUHUS,
TUIPOKCOKOMITJIEKCHI aTFOMUHUS,
WX IPUMEHEHUE

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

https://m.edso0.ru/OZHBSJBQ6

https://m.edsoo.ru/RM2IRHCBM

https://m.edso00.ru/ZCTJIX7CQ3

82

[IpaxTuueckas padora Ne 7.
Pemrenue skciepuMeHTAIbHBIX
3aJ1a4 110 Teme "MeTtauisl
[JIAaBHBIX nToArpymnm"

https://m.edsoo.ru/ZR9H28T3K

83

OOm1ast XxapaKTepUCTHKA METAJIIOB
no6ouHbIX oarpymm (b-rpyrmm)
[Tepuonnueckoit CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

85

86

dusnueckue 1 XUMHIECKUE
CBOMCTBA XpOMa U €ro
COCHHHGHHﬁ, HUX IPUMCHCHUC

Baxkueiinue coequHEeHUS
Mapranua. [lepmanranar kanus,
€ro OKMCIIHUTEIbHBIC CBOMCTBA

dusnueckue 1 XUMHIECKUE
CBOMCTBA XKeEJe3a U ero
coenuHenuil. [lonyuenue u
IIPUMEHEHHUE CILIaBOB XKeJe3a

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPFX8X4

https://m.edso0.ru/71YSMIGSD

87

duznyeckre 1 XUMHUUECKHE

https://m.edso0.ru/GET2L9K3X



https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X

CBOICTBA M€Y U €€ COCAUHCHUH,
WX IPUMCHEHHUE

88

duznyeckre 1 XUMHUECKHE
CBOMCTBA LIMHKA U €r0
COEAMHEHUH, UX IPUMEHEHHE.
I'mapOoKCOKOMILIEKCHI INHKA

https://m.edsoo.ru/O4C5QKBEJ]

89

90

[TpakTrueckas padora Ne 8.
Pemrenue skciepuMeHTAIbHBIX
3aja4 1o reme "Mertasuibl
moOOYHBIX oArpym"”

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

https://m.edsoo.ru/BAJAYWS82G

https://m.edsoo.ru/EI77EUHQZ

91

O000111eH1E ¥ CUCTEMATH3AIS
M3YYEHHOT'0 MaTepHaia 1o Teme
"Mertauipr"

https://m.edsoo.ru/NHKRDJUTS

92

93

94

95

KonTponbhas padota no teme
"Metabt"

AHanu3 pe3yabTaToB
KOHTPOJIBHON pabOTHI, KOPPEKITHS
OILINOO0K

Pone xumuu B odecrieueHun
YCTOWYMBOIO Pa3BUTHS
yeyioBedecTBa. [loHsTHE O
Hay4HbIX METOJIaX UCCIIEI0BAHUS
BEIIECTB

HayuHble IpUHIMIIBI OpraHU3aINH
XMMHUYECKOTO IIPOU3BOICTBA.
[TpomblnIeHHBIE CITOCOObI
MIOJIy4YEHUs BaKHEUILINX BEILIECTB

https://m.edso0.ru/4Z62V30B1

https://m.eds00.ru/KGZODOKTT

https://m.edso00.ru/SSTSRWKS8

https://m.edsoo.ru/\V4Y20WS8UR



https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR

96

XUMHUYECKOE 3arpsA3HEHUE
OKpPY’KaroIlel Cpebl U €ro
MTOCJIEICTBUS

https://m.edsoo.ru/HFYWAQ1VW

97

98

99

XuUMHS U 310pPOBbE YEIIOBEKA.
JlekapcTBeHHBIE CpencTBa

Xumus nuiy. Posis XuMuu B
oOecIieueHn NUIIEBOI
0€e30IacHOCTH

KocMmeTrnueckue u napdromepHbie
cpenctsa. beitoBas xumus

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

https://m.edsoo.ru/BTM3AEKNW

https://m.edsoo.ru/0V85PPBKW

100

XHMHS B CTPOUTEIBCTBE.
Baxneiimme cTpouTeNbHbIE U
KOHCTPYKLIMOHHBIE MaTEpUAIbI

https://m.edsoo.ru/5FX2N2T3J

101

102

XHUMHUS B CEIHCKOM XO3SIUCTBE.
Oprannueckue 1 MUHEPAJIbHbBIC
ynoOpeHust

Cucremaruzanuys 1 00001eHue
3HAHUH 10 TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/YY395RQAJ

https://m.edsoo.ru/IGMSCPOK9



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIKHOYACT:

OCHOBOIOJIAraolue MOHATUS (XMMHUYECKUHA 3JIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHME aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, ANIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKass CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3U), THOpUIAM3AIMS
aTOMHBIX oOpOuTajneil, KpUCTAJUIMUecKas pemeéTKa, MOJb, MOJISIpHas
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHIEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAJIOTUIPATHI, YIIIEPOIHBIH
ckeser, (yHKIMOHAJbHAs TPYIIa, paguKkai, HU30MEpbl, CTPYKTypHas
dopmymna, umzomepus  (CTpyKTypHas, TreoMmMeTpudeckas  (mmc-,
TPAaHCU30MEPHSI), TOMOJIOTUYECKUI psiA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJI- U a30TCOJepKallue COSAUHEHHs, OMOJIOTHYeCKU aKTHUBHBIE
BellecTBa (YIIeBOIbI, JKUPBI, OCIKHN), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX PpEeaKUUid (OKHCIUTENIbHO-BOCCTAHOBUTENBHbBIE, HK30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHYECKOW peakiuw,

XHUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPHUS XMMHUYECKOTO CTPOCHHUS OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopus >IE€KTPOTUTHUECKON TUCCOLMAINH,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIeKAIUEe B OCHOBE MOHUMAHMS MPUYMHHOCTU U CUCTEMHOCTH
XAMHYECKUX SBJICHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHSAX

NpCACTaBJICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux




MPOTCKAHUSA, O XUMHUUCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMYECKUE CBEJEHHUS O CBOMCTBaX, COCTaBE, IOJIYYEHUU W
0€30MaCHOM  HCIOJIb30BAaHUHM ~ BAKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M MNPAKTHYECKOW JESATEIHHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMHUYECKOTO IPOU3BOJICTBA (HA IpHUMeEpe
MPOM3BOACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupOBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMUC IIOHATHA IHpPU OIIHMCAHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUN C MOHATHSIMH H npeacCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHUMAHHUS U OOBICHEHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
C(i)OpMI/IpOBaHHOCTb YMCHHA UCIIOJIb30BATh.

HaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/II‘/‘I MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCUICCTB, OTHOCAINIUXCA K HN3YUYCHHBIM KJIacCaM OpPraHu4Y€CKUux MU

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBlIeHUS (OpMysn HEOpraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIETHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA H

KpPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBEKTOB

OPraHnv4eCKuC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTs KJIacCU(DUKAIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarupyIONIMX BEIIECTB,
TErIoBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTENeHEeH OKHCICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y4aCTUro KaTanﬂsaTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHHHM) W HOHOB
XUMUYECKUX 371eMeHTOB 1 — 4 nepuonaos llepuoauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, MCTIONB3Ys MOHATHUSA S-, p-,

d-31eKTpOHHbBIE OPOUTAITH, SHEPTETUIESCKUE YPOBHU



ChopMupoBaHHOCTh yMEHUS OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHUYECKHX DJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH MO

MeproaM U rpymnmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

1.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
yYpaBHEHHUS peaKuii HOHHOTO 0OMEeHa, yYUTHIBAsI YCIOBUS, IPH KOTOPBIX
9TH PEeaKlru UAYT J0 KOHIIA

peakuuii TUAPONIN3a, peakui KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB ITMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX MpHUMEpaxXx XapaKTCp 3aBHUCUMOCTH peaKIII/IOHHOf/'I
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOH CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0coOeHHOCTEN pcalin3aliin Pa3JIMIHbIX

MEXaHU3MOB IIPOTEKAHNS peaKIUn

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLUN

CdopmMupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymnmnamM COeIUHEHUH (IIPOCThIe BEIEeCTBA, OKCU/IbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IBI, TPOCThIE FPUPHI, CIUPTHI, (HEHOIIBI, alIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYEeCKUX BEJTUYUH:

Macchbl (00b€Ma, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKkIUH, eCIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEEIEHHON MacCOBOM
JoJIel pacTBOPEHHOTO BEILIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )

MaccoBOW MJIM 00BbEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIINH

TETI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA



11

12

Bnanenue cucrteMol 3HaHHM O METOJAX HAYYHOT'O MO3HAHUS SABJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIECPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHUSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJE,

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

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATHh (WCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IHPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3UPOBAHUS
SIBJICHUM, MMEIOLUIMX €CTECTBEHHOHAYUHYIO MPUPOLY; JJs IPUHATUS

IPaMOTHBIX pEIIEHU POOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U MPOBOAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWMCTB HEOPraHMYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX U OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BellecTBaMH H  JJAOOPaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIICOBAHUS;, TIPEICTABIATh B
paznuaHON (opme pe3ynbTaThl AKCIICPUMEHTA, AaHATU3UPOBATh U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupOBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKOoN MH(OpMaIUU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMHY, ceTh IHTepHET u
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH WU
OLICHUBaTh HH(MOPMAIMIO C TO3UIMKA DKOJOTHUYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  ONACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MBbI
ONPENEIEHHBIX BEIIECTB, IOHMUMAas CMBICI TIOKa3aTesid IpeAeIbHON
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKaA



INIEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
O XUMHUHnN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMEHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB TI0 JHEPreTUYeCKHM ypoBHsM. Kiaccupukanuss XUMHUECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPreTUYCCKUX YPOBHEH aToMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

1.2

Ilepnonnueckas cucrtema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoandeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH WM3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
epuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

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

1.3

BanentHocts. DnektpoorpuniareabHOCTh. CTENeHb OKUCIICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAsl, MOHHAsS, METANTMYECKAs, BOJOPOIHAs)
1 MeXaHu3MbI €€ 00pa3zoBaHus. MeXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIPHOIO W HEMOJIEKYJSIPHOIO CTPOEHMS. THIbl KPUCTAUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMUECKON pEeIETKU

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON 1 OpraHM4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MACcChl BELLIECTB

CkopocTb peakiu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie a3 dekTh XUMHUYECKUX peakuuil. TepmMoxumMuieckre ypaBHEHUS

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIONIIME Ha

COCTOSIHHE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [llarense

1.9

1.10

1.11

OnexTponutuyeckas auccoruanus. CuiibHble U cinalble anekTponutbl. Cpena
BOAHBIX PACTBOPOB BEIECTB: KHUCJasg, HEWUTpaipHas, mienoudHas. CTeneHb
aucconuanuy. Peakiium HOHHOro ooMeHa

I'unponus coneit. Monnoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKEHHS KOHIIEHTPAIUU PACTBOPOB: MAacCOBasi JA0JIsI pACTBOPEHHOTO
BELIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble W HEHachIlLEHHbIE

pacTBOpBI, pacTBOpUMOCTh. Kprcramnoruaparst

1.12

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBefeHne BEIecTB B Cpeaax ¢

pa3HbIM 3HaUeHHEeM PH. MeToapl 21eKTpOHHOTO OanaHca



1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHenuil. Homenkiarypa HeopraHmuecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATpUM, Kauui, KaJbLIHM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

WnenTudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiiny Ha

HCOPraHN4YCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHNUYECKON XUMUH

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKelIeT OpraHU4eCKOW MOJICKYIIBI.
KpatHocTh xumuueckoil cBsizu. S- W P-cBs3U. SP3-, SP2-, SP-ruOpuAHU3AIIH
opOuTaneil aTOMOB yriiepoaa. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

ctpoeHus Mosekyin. ['omonoru. ['omonornuecknii psa. Mizomepust u n3oMepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o kinaccupuKaMyu OpraHuyeckux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COEIMHEHUN (CHUCTeMaThyeckas) W TpPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykieoduie u snexrpoduie. [Ipasuio MapkoBHukoBsa. [Ipasuio 3aiinieBa

Ankanbl. XMMHYECKUE CBOWMCTBA AJIKAaHOB: TaJJOTEHUPOBAHUE, ETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. IlomyueHue
ankaHoB. I[lukmoankanel. Cremuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMHM MPUCOEAMHEHUs (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anui. [IpoMblnieHHble ¥ Ta0OpPaTOpHBIE CIIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pakuuu MNPUCOCINHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mnojaumepusauuu. [lomyuenue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUPOBaHUE,
THJIPUPOBAHUE, THApATAIUs, THAPOraJOreHUPOBAHUE) KAaK CIIOCO0 TMOIyYSHHS
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH Ui CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHCHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: pEaKUUH  AIEKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajlloreHupoBaHue). Peaxnus
ropernsi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crupoiya. [lonumepusaunus cTHpoa.

Crioco0b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATHUUYCCKUX YTJIIEBOJOPOA0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpUeM Kak CIOCOO  YCTaHOBJIGHUS — HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  Kak  CIOCOO  MOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropexus.
[TonyyeHue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOb W TIIMUEPHUH KaK IPEICTaBUTENN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoilcTBa (eHosia (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpusi, Opomom). [lomyuenne eHona

3.12

3.13

3.14

Anpnerupl. XMMHUYECKAE CBOWCTBA MPEACIBHBIX albJICTUI0B: THAPHUPOBAHUE;
KAueCTBEHHBIC PEaKIMU Ha KapOOHWIbHYIO TPymmy (peakius «cepedpsHOTro
3epkanay, B3aumoJeiicteue ¢ ruapokcuaom meau (I1). Tlomyuenune npenenbHBIX
aNbJETUIOB: OKHUCJIEHUE CIHUPTOB, TUIpaTalusl aleTWwieHa. AILIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu PC€aKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[lonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albAETUAOB. BrIcliue npeneibHble U

HeTpee/bHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupsl u kupbl. CrnocoObl TMOJY4YEHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3PUPOB B
MUIIEBOW M NapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(GUpbI
IJIMIEpUHa U BBICIIMX KapOOHOBBIX KHUCJIOT. XHUMHMYECKHE CBOWCTBA KHPOB:
THJIpUPOBAaHUE, OKHUCIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbLIa Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIUIFOKO3BI: pEAaKIMM C Y4YacTHEM CHUPTOBBIX U



3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHHUE B KU3ZHEIACATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, MaubTo3a.
BoccranaBiuBaomupe M HEBOCCTaHABJIMBAKOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmail, rivkoreH. CTpoeHHE MaKpOMOJIEKYJI
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayia M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIMAPOJIU3, KadyeCTBEHHAs
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢pupoB LemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a,

alleTaTHBIN MENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIUMH Kak MPeACTaBUTENIb apOMATUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHUJIMHA: B3aUMOJCIHCTBHUE C KHUCIOTaMH, OpOMHOI
BOJOM, okucieHue. I[lodyyeHue aMHUHOB aJKWIMPOBAaHMEM aMMHaKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBL U Oenkh. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHHYecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHYEeCKHe
CBOMCTBa OEJIKOB: TUAPOJIN3, JEHATYypallls, KayeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IIOJIMMEPOB OT
cTpoeHus: MouieKyld. OCHOBHBIE CIIOCOOBI TOMYyYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

Wnentudukanus opraHnueckux coeAMHEHUM. Perienue axcrnepuMeHTaaIbHbIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmus B moBcenHeBHOHM xu3Hu. [IpaBuna Ge3zomacHOM pabOTBl C €IKUMH,

TOpHOYMMU U TOKCUYHBIMU BCIICCTBAMU, CPECIACTBAMU OBITOBOI XUMHUH

4.2

4.3

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOIHBIA U MOMYTHBIA HeTAHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPO/IOB)

XUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYXKAloLIEed Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOYBbI, aTMocdepsl, GIopsl U (GayHBl OT
XUMHYECKOro 3arpsisHeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AJ'ILTCpHaTI/IBHBIC HCTOYHHKHU SHCPIrUu

O6H_II/IC NpEACTABJICHUA O MPOMBIINIICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BEUIECTB (HA NpUMeEpe IMPOU3BOJCTBA aMMMaKa, CEpHON KucioTel). U€pHas u
uBerHas  Meraurypruss.  Crekiio M CWIMKarHas  NPOMBIIUIEHHOCTD.

[Ipombinennass  opranudeckas  xumus. Cplpp€ a1 OpraHu4ecKoin

MIPOMBILIIIEHHOCTH
5 Tunel pacy€THBIX 337184
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MACCE WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEILIECTB
5.2 Pacuérel TeroBoro ¢ dexra peakun
5.3 Pacuérpl 00bEMHBIX OTHOLICHUH Ta30B IPU XUMHUECKUX PEAKIIHAX
5.4 Pacuérer macchl (00bEMa, KOMUECTBA BEIMIECTBA) POAYKTOB PEAKIINH, SCITH
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJ1A TIPOIYKTA PEAKIIUN OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérbl maccnl (00bEMa, KOTMUECTBA BEIIECTBA) IPOAYKTA PEAKIUH, ECIH
5.6 | omHO U3 BelECTB JaHO B BUJE PACTBOPA C ONPEAEIEHHOM MacCOBOM Joeit
PacTBOPEHHOTO BEIIECTBA
5.7 Pacuétsl ¢ ucnoap30BaHNEM HMOHIATHI «MacCOBast 10OJIs», «MOJIIpHAs
' KOHLICHTPALIUS», KPACTBOPUMOCTb
Haxoxzaenne MosekymsipHOi GopMyIIbl OpraHUYECKOT0 BEIIECTBA 10 €ro
5.8  IUIOTHOCTH M MAcCCOBBIM JIOJISIM 3JIEMEHTOB, BXOAIIUX B €r0 COCTAB, HUITH I10

MIPOYKTaM CTOPaHUS




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Xumus 10 knace. ['abpuensan O.C., Octpoymos N.I'., Cnaakos C.A. AO
«M3parenbctBo «IIpocBenienne.
Xumus 11 xnacc. 'abpuensin O.C., OctpoymoB WN.I'., Cnagkos C.A. AO
«M3parenbctBo «IIpocBemienne.

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

Xummust, 10 xnace/ 'abpuensa O.C., OOIIECTBO ¢ OrpaHHYECHHOMN
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M3aaTenbcTBO
«IIpocBemenue»

Xumus, 11 knacc/ I'abpuensn O.C., O611ecTBO ¢ OrpaHUYECHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiecTBo «M31aTebeTBO
«IIpocBereHue

Xumus (yriryOJieHHbIN ypoBeHb).eanu3aius Tpedboanuit GI'OC
Cpennero o01miero oopazoBanusi MeToaudeckoe mocooue A yIuTens
ITon penakuueit A. A. KaBepunoit

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
https://edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/

https://fipi.ru/



https://edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://fipi.ru/




